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Conep:xanue:

L{enb OCBOGHMSI TUCITUTUIMHBI

[lepedenp IAHUPYEMBIX PE3yJIbTATOB O0YUYSHHS MO JUCHUIUINHE,
COOTHECEHHBIX C IJIAHUPYEMBIMH Pe3yJIbTaTaMU OCBOCHUS
00pa30BaTeNbHOM POrpaMMbl

Mecto nucuumuinbl B ctpykrype OITOIT 6akanaBpuara

O0beM JUCHUILIMHBI B 3aU€THBIX €IMHULAX C YKa3aHUEM KOJINYECTBA
aKaJIeMUYECKHX, BbIJICJICHHBIX Ha KOHTAKTHYIO paboTy 00y4Jaromuxcs ¢
npenogasaresieM (110 TUIaM y4€OHBIX 3aHATUIN) U HA CAMOCTOATEIbHYIO
paboTy oOyJaronIuXxcs

CopnepxaHue JUCHUILUIMHBL, CTPYKTYPUPOBAHHOE 110 pa3JiesiaM ¢
YKa3aHHUEM OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJIEMUYECKUX YacOB U
TUTIOB Y4€OHBIX 3aHATUI

Pa3nensl AMCUMITIUHBI U TPYIOEMKOCTD 10 THIaM Y4€OHBIX 3aHATUN U
paboThl 0O0yJaronmxcs (B aKaJeMHYECKUX 4acax)

Ounast popma 00yyeHust

3aounas popma o0ydeHUS

Ouno-3a04Has popma oOyueHus

CopepxaHue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jieaam
CopepxaHue TEKINOHHBIX 3aHATHIHA

Coneprxkanue 1a00paTOPHBIX 3aHATUN

CogepxaHue MPaKTUYECKUX 3aHITUN

[Tepedenp yueOHO-METOAMUECKOTO 00ECTICYCHHS ISl CAMOCTOSTETLHON
paboThl 00yUYaIOIINXCS IO AUCLUIIIIMHE

Tembl KOHTPOJIBHBIX paboT

Tembl KypCcOBBIX TPOEKTOB/KYPCOBBIX PabOT

Mertoanueckue yKazaHus i 00y4aromuxcsi 0 OCBOCHUIO TUCIIUTUIMHBI
OO6pa3zoBarenbHble TEXHOJIOTHH

YuebHo-MeToan4YecKOoe U HHPOPMAITMOHHOE 00€CTIeUeHNEe JTUCITUTITUHBI
[TepeueHb OCHOBHOM M JONOJIHUTENBHOM yueOHOI TUTEepaTyphl,
HEOOXOUMOM ISl OCBOCHHUS JUCIIUILINHBI

[TepedyeHb HEOOXOAMMOTO JIMLIEH3UOHHOTO U CBOOOIHO
pacIpoCTpaHseMOro NporpaMMHOro 00ecredeHtsl, B TOM YUCIIe
OTEUYECTBEHHOI'O ITPOU3BOJICTBA, UCIIOJIB3YEMOTO IIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca MO TUCHUIUIMHE

[TepeueHs coBpeMeHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX U
MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, JOCTYIHBIX 00y4alomUMCs IpU
OCBOEHUU JAUCIUTIIIMHBI

Ornucanne MaTepruagbHO-TEXHUYECKON 0a3bl, HEOOXOIMMOM IS
OCYILECTBIIEHHs] 00pa30BaTEIBHOTO MPOLECcca MO AUCLIUIUINHE

OcoOeHHOCTH OopraHuzaliin O6y‘leHI/I$I IO JUCHUIITIMHE OJId MHBAJIMJAO0B U

JIAI C OTpaHUYCHHBIMU BO3MOXKHOCTAMU 310POBbA

cTp.
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1. eab ocBoOeHHSI TUCHUILIMHBI

Ilenpro OCBOEHHWS JTUCHUIUIMHBI «[ Wapora3oJguHaMuKa» sBIsSETCS (HOPMHPOBAHHE
KOMIIETCHIIMA ~ OOydarolmuxcsi B COOTBETCTBHM C  TpeOoBanusimu  DegepanbHOTO
rOCY/IapCTBEHHOIO0 00pPa30BaTEIBLHOrO CTAHJIAPTAa BBICHICTO OOpa30BaHUS I10 HAIPABJICHUIO
noaroroBku 13.03.01 «TemnosHepreTrKa 1 TEIIIOTEXHUKAY.

2. IlepeyeHb mNJAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHS MO JUCIUILIHHE,

COOTHECEHHBIX € IMJIAHUPYEMBIMH pPe3yJIbTaTaMU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

B pesynbpTare OocBOGHUS MUCIUILUIMHBI OOYYArOIIMKCS JTOJDKEH OBJIAJCTh CIEIYIOIIUMU
KOMIIETEHLIMSIMU

OIIK-4 - CnocobeH NeMOHCTPUPOBATh MPUMEHEHUE OCHOBHBIX CIIOCOOOB IMOJIYYCHUS,
npeoOpa3oBaHusl, TPAHCIIOPTA M HMCIOJIB30BAHUS TEIUIOTHI B TEIJIOTEXHUYECKUX YCTAHOBKAxX H
CHCTEMax

B pe3yabrare o0CBOGHHUSI MCHUILIMHBI, OO0yYAKIIMUCH [0JKEH OBJAAETh
CJIEeAYIONUMH pPe3yJbTaTaMi 00yUYeHUs M0 TUCHHILINHE!

OIIK-4.1 - JlemoHCTpUpYET NOHUMAHNUE OCHOBHBIX 3aKOHOB JIBHKEHUS KUJIKOCTH U ras3a;
3HATB!

- OCHOBHBIE 3aKOHBI JIBHKEHUS KUIKOCTH U Irasa,

yMeThb:

- [IOHUMAaTb OCHOBHBIE 3aKOHBI JIBM)KCHHUSI )KUJIKOCTH U rasa,

HMeTb HABBIKH:

- JIEMOHCTpPALIMU IOHMMAaHMUS OCHOBHBIX 3aKOHOB JIBUYKECHHUS KUJIKOCTHU U Ia3a.

OIIK-4.2 - [IlpumeHser 3HaHUS OCHOB THUAPOTA30JWHAMHUKH JUII  PacdeToB
TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM;

3HATh:

- OCHOBBI THJPOTra30ANHAMUKH Ul PACUETOB TEIJIOTEXHUYECKUX YCTAHOBOK M CUCTEM,;

yMeTh:

- HNPUMCHATH 3HAHUSA OCHOB T'HAPOTra30OAWHAMUKH UL PaCHCTOB TCINIOTCXHUYCCKUX
YCTaHOBOK M CUCTEM,

HMETh HABBIKHU

- IPHUMCHCHUA 3HAHWII OCHOB TUApOTra3OJUHAMHUKU I PACUCTOB TCIINIOTCXHUYCCKUX
YCTAaHOBOK U CUCTCM.

3. Mecro aucuumimnbl B ctpykrype OIIOII 6akanaBpuara

Huctmmummaa  b1.0.20  «['maporazogmHaMukay peaimsyercss B pamkax broka 1
«IuctumnnuHeny 0053aTeNBFHOM YacTH.

JuctunnuHa Oa3upyeTcs Ha 3HAHUAX, MOJTYYEHHBIX B paMKaxX H3Y4YEHUs CIEIYIOLTUX
JUCHUIUINH: «DPu3uKay, «XuMus».



4.  O0beM AUCHMIUVIMHBI B 3a4eTHBIX €IMHHMIAX € YKAa3aHMeM KOJHMYecTBa
aKajeMMYeCKMX 4YacOB, BbleJIEHHbIX HAa KOHTAKTHYI0 padoTy oOydamomuxcss cC
npenojaaBareseM (10 THNAM 3aHATHII) M HA CAMOCTOSATEIbHYIO Pa00oTy 00yYaKOIIHUXCS

Bcero - 18 yacos

®opma o0yueHust Ounasn 3aouHnas
1 2 3
TpynoemkocTh B 3aueTHbIX | 3 cemecTp — 5 3.e. 5 cemecTp — 5 3.e.
eIUHUIAX: Bcero — 5 3.e. BCero — 5 3.e.
3 cemectp — 18 wacos; 5 cemecTp — 4 yaca;
Jlexumn (JI) P ’ P

Bcero - 4 yaca

JlaGoparopusie 3anartus (JI3)

3 cemecTp — 16 4yacos;
Bcero - 16 yacos

5 cemectp — 4 4aca;
Bcero - 4 yaca

[Ipaxtrueckue 3ansaTus (113)

3 cemectp — 34 yacos;
Bcero - 34 yacon

5 cemecTp — 6 yacos;
Bcero — 6 yacoB

CamocrosTenbHas padorta
(CP)

3 cemectp — 112 yacos;
Bcero - 112 yacos

5 cemecTp — 166 yacos;
Bcero - 166 yacos

®DopMa TeKyILIero KOHTPOJIs:

He npedycmMompenvl

Konrtponbnas padota 3 cemectp 5 cemectp
dopMa NPoMe:KyTOYHOI aTTeCTAIUNU:

OK3aMeHBbI 3 cemectp 5 cemectp

Jauer YUeOHbIM NAAHOM VYEOHbIM NAAHOM

He npedycmompeHbl

3aueT ¢ OIeHKOU

VueOHbIM NIAHOM
He npedycmMompeHbsl

VueOHbIM NAAHOM
He npedycmMompeHsl

Kypcosas pabora

VUeOHbIM NAAHOM
He npedycmMompenvl

VUeOHbIM NAAHOM
He npedycmompeHbl

KypcoBoii npoext

VUeOHbIM NAAHOM
He npedycmompensl

VUeOHbIM NAAHOM
He npedycmompenl




5. CoaepxaHue TUCHUILIUHBI, CTPYKTYPHPOBaHHOE 0 pa3/iesiaM ¢ YKa3aHHEM O0TBeIeHHOI0 Ha HUX KOJIHYeCTBA aKa/JleMHUYeCKUX YacoB
U THTIOB y4eOHBIX 3aHATHIi

5.1. Pa3zgennl AUCHUNIMHBI U TPYAOEMKOCTD 110 TUIIAM y‘leﬁHBlX 3aHSATHI 1 paﬁoTbI oﬁyqamumxca (B AKAACMHUICCKHUX qacax)

5.1.1. Ounas ¢popma o0y4yeHHs

Pacnpenesienue TpyroeMKoCcTH pasjaena (B yacax) mo

g = a THIIAM Y4eOHbIX 3aHATHI M pa00ThI 00y4AIOIIUXCH
e Pa3nen nucuuniainHbI g ¢ 5 ONTAKTHAR dopma TeKylero KOHTPOJIsi U
. /;[ (mo cemecTpam) : P 2 NMPOMeKYTOUYHON aTTeCTAlNU
2
=
gz S J J3 m3 cP
1 2 3 4 5 6 7 8 9
1 | Pazmen 1. l'mapoauaaMuka 90 3 10 8 18 54 KonTponpHas padora,
2 Pasznen 2. 'azognHaMuka 90 3 8 8 16 58 OK3aMeH
Hroro: | 180 18 16 34 112
5.1.2. 3aounasi popma 00yueHUsI
Pacnpenesienne TpyA0eMKOCTH pa3jaena (B 4yacax) 1o
g = THIIAM YYeOHbIX 3aHATHI ¥ padoThl 00y4aKOLIUXCH
=3
No Pazmes nucuMnJInHbI g g = KOHTAKTHASN ®opMa TeKylIero KOHTpPOJsi U
I /;l (mo cemecTpam) : e 2 NPOMEKYTOUHOI ATTeCTALHH
z o 8 CP
2 = @) JI JI3 13
1 2 3 4 5 6 7 8 9
1 | Paznmen 1. l'mapoamaaMuka 90 5 2 2 4 82 KonTposnpHas padora,
2 | Pazpen 2. 'azoquHamuka 90 5 2 2 2 84 DK3aMeH
Hroro: | 180 4 4 6 166

5.1.3. OuHo-3a04Has Gopma 00yueHHs

OI1OII ne npedycmompena



5.2.

CoaepixaHue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE N0 pa3/ieiaM

5.2.1. Conep:xkanue JeKIMOHHBIX 3aHATHI

HaumeHnoBaHue pazjeJa
AUCHHUILIMHBI

Conep:xanue

2

3

Pazgen 1.
I'mpponunamuka

BBonnbie cBenenus. OcHOBHbIE (DHU3UYECKHME CBONCTBA
xuakocted.  Cuibl, JEUCTBYIOIIME B KUIKOCTSX.
AOCOJIIOTHBII W OTHOCHUTEIBHBIH IOKOW (paBHOBECHE)
KUJIKUX cpell. Mojenb uaeanbHOl (HEBS3KOM) KUIAKOCTH.
OcHogHble  3aKOHbI  O8udceHuss  owcuokocmu.  OOmas
HMHTETpaibHas GopMa ypaBHEHUN KOJIMYECTBA JBUKCHUS H
MOMEHTa KOJIMYECTBa JIBUKCHHUSL. [Tonobue
THIPOMEXaHUYeCKNX  mporeccoB. OOmee  ypaBHEHHE
SHEPTHHM B HMHTETpaibHOW W auddepeHnmnanbsHoi dopme.
Onnomepnble MOTOKH Kuakocted. [lnockoe (nBymMepHOE)
JBUKCHHE WICaTbHONW >KUIKOCTH. YpaBHEHUE IBUKCHHS
IS BSI3KOU JKUJIKOCTH. [Torpannunsblit CJIOH.
JuddepeHunanbable  yYpaBHEHHs] TOTPAHUYHOTO  CIIOSL.
ConpoTuBieHUEe TpU TEUEHUH KUAKOCTU B Tpyodax,
MECTHBIE COMPOTHUBICHUA. TypOYJICHTHOCTh U €€ OCHOBHBIE
CTaTUCTUYECKUE XaPAKTEPUCTUKU. OCHOBbI 2Uu0p02a300UHa-
MUKU OISl pacyemo8 MmMeniomexHu4ecKux YCmaHo80K U
cucmem. OCOOECHHOCTH JBYXKOMITOHEHTHBIX M ABYX(a3HBIX
TeueHuil. MoaenupoBaHue TUAPOJIUHAMUYECKUX SBICHUM.
OOmast wHTErpanbHass QopMa YpaBHEHHUH KOJIMYECTBA
JBUKEHHSI 1 MOMEHTa KoiudecTBa JBikeHus. [lomobue
THIPOMEXAaHUYECKUX  TporeccoB. OOmee  ypaBHEHHE
SHEPTHHM B HMHTETpaibHOW M auddepeHnnansHoi dopme.
VYpasHenust HaBbe-Crokca u PeliHonbca; cBEpX3BYKOBBIE
TEUYCHHUS.

Pazgen 2.
TI"'azommuaamMuka

OcHOBHbBIE TOHSTUS Ta30UHAMUKU. (OCHOBHblE 3AKOHbLL
ogudicenuss  2aza. IloHsATHE  3aTOPMOXKEHHOTO  rasa.
Ucreuenne raza u3 Oaka. PacmpocTpaHeHHe KOHEUYHBIX
Bo3myIieHuid. Ckauok ymiaoTHeHusa. HewssHTpomuueckoe
JBUKCHHUE Traza M0 TPyOe MpU HAJIWMYUU COTPOTHBIICHUS
TpeHus. JIBrkeHHWe TMOAOrpeBaeMoOro rasza Mo Tpyde
MOCTOSIHHOTO ceveHus. OOmue yciIoBHS Tepexoja oOT
JIO3BYKOBOTO TEYEHHMs] K CBEPX3BYKOBOMY M OOpaTHO.
OcHosbl  2udpo2azo0uHamuKky O pacuyemos meniomex-
HUYeCKUX yCmaHo8oK u cucmem. Pacuer ra3oBbIX TEUEHUH C
TTOMOIIBIO Ta30IMHAMUYCCKHUX ()YHKITUI

5.2.2.Conep:xanue 1a00paTOPHBIX 3aHATHIA

HanMmenoBaHue pa3aena
JUCHHUMJIMHBI

Conep:xanue

2

3

Paznen 1.
I'mpponnnamuka

JlaGoparopnast pabora Ne 1 Onpenenenue pexxuma Te4eHuUs
JKUJIKOCTHU U ra3a
Jlaboparopnast pabora Ne 2 MmocTpanus ypasaeHus: bepHym




Jlaboparophas padota Ne 3 HicipiTaHNE HACOCOB, ITOAKITFOUEHHBIX
MapajuIeIbHO U MOCIE0BATEIHHO

2 | Pazgen 2. Jlaboparopnas padorta Ne 4 HccrienoBanne Tosi CKOPOCTEH u
lazonuHamuka JIABJICHUI B pa0oYeil yacTH BO3AYIIHON CTPYH

JlaGopaTtopHas pabota Ne 5 AspoanHaMHIeCKHE HCTIHITAaHUS
BEHTWISILUOHHOM CETU

5.2.3.Conep:xanue NPpaKTHYECKHUX 3aHITHI

HaumeHnoBaHue pazjeJa

Ne Conep:xanne
AUCIIUIIJINHBI
1 2 3
1 |Pazgen 1. BxonHoe TecTupoBaHue 110 TUCLUAILINHE
I'mppoaunamuka Pacuem mennomexnuueckux ycmamo6oxk u cucmem c

NOMOWbIO 3aKOHO8 2udpozazoounamuxy. OnpeneneHue
YCHJIUS, JCHCTBYIOIIEIO HAa CTEHKH KPUBOJMHEHHOTO
KaHajla CO CTOPOHBI TEKYIICH IO HEMY JXUIKOCTH H
OKpyKaromie cpeabl. MeTopl 3KCIePUMEHTAILHOTO U
TEOPETUIECKOT0 UCCIICIOBAHMS YpaBHCHHS bepHyILH.

Omnpenenenus rmepemnana MAaBlIeHUH B TPyOOIpOBOJE.
lunpaBnuueckne TMMOTEpU W TPHHIMIBI WX pacyéra
Tabnu4HOM Tporieccope. OmpeneneHue MOTEPh NPH
TEUEHHH HECKUMAEMOM KUIKOCTH B KaHaJIe C BHE3AIMHBIM
pacIIupeHUEM. ABTOMAaTH3aIIMA THJIPaBIMYECKOTO
pacdera TpyOONPOBOJOB B TaOJIMYHOM IPOIECCOpE.
Pacyer TOJNIIMHBI IMOTPAHHYHOIO CJIOS, MECTHOTO M
CyMMapHOro Kod((HIMEHTa CONMPOTHBICHUS TPCHHUSI,
CHJIBI TPECHHUS TpPU JIAMUHAPHOM U TpU TypOyJICHTHOM

OoOTEeKaHUHU  IJIOCKOU CTEHKHU. IIpoexTupoBanue
TUIPaBIMYECKON CXEMBI TEIUIOCHA0KEHUS c
HCIIOJIb30BAaHUEM CTaHJAPTHBIX CPEICTB

aBTOMAaTUYECKOro  mpoektupoBaHusa.  IIpaktuyeckue
IPUMEPBI OCHOGHBIX 3AKOHO8 OBUICEHUS HCUOKOCTU

2 | Pazpmen 2. 'a3oauHamMuka Pacuem mennomexnuueckux ycmamoeox u cucmem c
NOMOWbIO 3AKOHOE 2UOPO2A300UHAMUKY. ABTOMATH3ALINs
pacdyera UICANBHOIO CYKAIOWIETOCA M HUIACAIbHOIO
CyXalollee — pacIIUpPSIOUIerocsi comjia B TaOJIMYHOM
nporeccope. Pacuer creyenus raza u3 0aka 1o TUIOBBIM
MeToAuKaM. TeopeTHdyecKne HCCIEIOBaHus W pacdeT
ra3oBbIX TEYEHMH C IIOMOLIbIO TIa30JIMHAMHYECKUX
¢ysakiuil. IlpakTHueckue TpUMEPBl OCHOBHLIX 3AKOHO8
08UdICeHUs. 2a3a

5.2.4.1lepevyeHb y4eOHO-MeTOANYECKOI0 o0ecnedyeHUsl UIA CaMOCTOSITeJbLHOM
padoThI 00YYAOIIMXCH 10 AMCHUIJINHE

Ounas ¢popma o0y4eHus1

HaumenoBaHuepasnesaamnc Y4eOHo-
Ne Conep:xanue
IUITHHBI MeToanYecKoe
o0ecmeuenue

1 2 3 4

1 | Paznmen 1. 'umponuHamuka [IpopaboTka KOHCIIEKTA JISKITUIA
[MoaroToBka K MPakTHYECKUM 3aHATHUSIM [1], [2], [5]-
[ToaroroBka K J1a00OPaTOPHBIM 3aHITHIM




[MoaroToBka K UTOrOBOMY TECTUPOBAHHIO
IToaroToBka K sK3aMeHy
Paznen 2. 'azogmHamuka [IpopaboTKa KOHCIIEKTa JICKITHI
[MoaroToBka K MpaKTHYECKUM 3aHITHSIM
IToaroToBka K 1aOOPATOPHBIM 3aHATHIM [1], [2], [4].
[ToaroToBka K HTOrOBOMY TECTHPOBAHHIO
[ToaroroBka K SK3aMeHy
3aounas popma oOyueHust
HanmenoBanme YueOHo-MeTOIUYECKOE
Ne Conep:xanue
pasieia IMCUMILIHHBI obecrieyeHune
2 3 4
Pazgen 1. IIpopaboTka KOHCIIEKTa JCKITHI
I'mpponnHaMuka [ToaroToBka K MpaKTHYECKUM 3aHITHSIM
[MoaroToBka K 1a00paTOPHBIM 3aHITUSIM 111, [21. [5]
BrinmonHnenne KOHTPONIBEHON pabOTHI PR T
[ToaroToBka K HTOrOBOMY TECTUPOBAHHIO
IToaroroBka K 3K3aMeHy
2 |Pazpmen 2. [IpopaboTka KOHCTIEKTa JEKIHN
l'azommHamuka [ToaroToBka K MpaKTHYECKUM 3aHITHSIM
[MoaroroBka K 1a00paTOPHBIM 3aHITHSIM [, 21, [4]
BrinonHneHne KOHTPOIEHON paboOTHI PR R
HOI[FOTOBK& K UTOTOBOMY TCCTHUPOBAHUIO
IToaroroBka K s3K3aMeHy
5.2.5. TeMbl KOHTPOJIbHBIX PadOT
1. Tmapocratuka U KMUHEMaTHKa
2. T'mppopnnammuka
3. T'azonuHamuka
5.2.6. TeMbI KypcOBBIX IPOEKTOB/ KYPCOBBIX padoT
Yuebnvim nnianom He npedycmompeHul.
6. MeToan4yeckue yKazaHus I 00y4AIOUIUXCS 110 OCBOCHHIO JUCIHUIIMHBI

Opralmsauml AEATCIBbHOCTH CTYICHTA

Jlexuus
B xo/1¢e JIEKIIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIICKTUPOBAHUE yUeOHOI0 MaTepraa, o0pamiarhb

BHUMaHUE Ha KaTeropuu, GOpMYITHUPOBKHU, PACKPHIBAIOIINE COJCPKAHHUE TEX UM UHBIX SBJICHHIA 1 IPOIECCOB,
Hay4YHbIC BBIBOJBI W TIPAKTHYECKHE peKoMeHIannu. HeoOXxonuMo 3amaBaTh MPENoaBaTeNio yTOYHSIONINE
BOIPOCHI C IEJIBI0 YSCHEHHS TEOPETUYCCKUX MTOJIOKEHUH, pa3pelleHns CIOpHbIX cutyanui. [{enecoobpasno
ILOpa6aTI)IBaTL CBOM KOHCIEKT JICKIIMK, Je€jlad B HEM COOTBECTCTBYIOIIHWE 3allMCU U3 JIMTCPATYypHhl,
PEKOMEHTIOBAaHHOH TIpernojaBaTelieM | MPelyCMOTPEHHOW yueOHOM mporpaMMoi.

IIpakTHYeCcKoOe 3aHATHE

Pabora ¢ KOHCHEKTOM JIleKIMH, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IPOCMOTP
pexoMeHayemoi mureparypbl. Ocodoe BHUMaHHE IIPU STOM HEOOXO0IMMO O0paTUTh Ha COJIEPKAHHE OCHOBHBIX
MOJIOKEHUH © BHIBOJIOB, OOBSICHEHHE SBICHUNW U (DAKTOB, YSACHEHHE MPAKTHUYECKOTO MPIIIOKEHUS
paccMaTpUBAEMBIX TEOPETUIECKHUX BOIIPOCOB.

JladopaTopHoe 3aHsITHE
PaboTa B COOTBETCTBHY C METOJIUYECKUMH YKa3aHUSIMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX PaldoT.

CamocrosiTe/ibHasi padoTa
CaMocTosTenbHas padoTa CTyJCHTa HaJl yCBOCHHEM Y4eOHOro maTepualia 1o y4eOHOH JMCLUIIIMHE
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MOXKET BBIMOJHATECS B TMOMEMICHUSAX JUIS CAMOCTOSTEIBHOW pabOThI, a TakkKe B JIOMAIIHUX YCIIOBUSX.
CopmepkaHre caMOCTOSITENFHOW pabOTHI CTYAEHTa OMpeAemseTcss y4eOHOM MporpaMMoi TUCIHUILIHHEI,
METOANYECKUMH MaTepuaIamMu, 3aJaHIsIMU U YKa3aHUSIMU TIPETOaBaTesl.

CaMocTosiTenbHas padoTa B ayJUTOPHOE BPEMSI MOXKET BKIIFOUATh:

- KOHCIICKTHPOBaHKE (COCTaBJICHUE TE3UCOB) JICKIIH;

- BBITIOJTHEHE KOHTPOJBHBIX paboT;

- paboTy co CIIPaBOYHOM M METOIUIECKOH TNTEPaTyPOH;

- paboTy ¢ HOPMAaTHBHBIMH ITPABOBBIMH aKTaMU;

- y4acTHe B TECTUPOBAHUH U JIp.
CamocTosTenpHas paboTa BO BHEAYTUTOPHOE BPEMS MOKET COCTOATH U3:

- MOBTOPEHHE JIEKIIMOHHOTO MaTepuana;

- MOJTOTOBKH K MPAKTUYECKUM 3aHITHAM;

- M3y4YeHUs1 y4eOHOH M HAYYHOU JTUTEPaTyphI;

- W3yYeHUs] HOPMATHBHBIX IIPABOBBIX aKTOB (B T.4. B AJIEKTPOHHBIX 0a3aX JaHHBIX);

- MOJITOTOBKHM K KOHTPOJIBHBIM pab0TaM, HTOTOBOMY TECTUPOBAHHIO | T.1.;

- BbIZIeJIeHre HanOoJiee CIOXKHBIX M MPOOIEMHBIX BOIIPOCOB IO M3YYaeMOH TeMe, MOIy4YeHHe
Pa3bsACHEHWA W PEKOMEHAANNH 10 JaHHBIM BOIIPOCAM C MpemnojaBaTelsiMu Kadeapsl Ha UX €KEHEEIbHBIX
KOHCYJIbTallUAX.

- MIPOBEICHNE CAMOKOHTPOJIS ITyTeM OTBETOB Ha BOIIPOCHI TEKYIIIETO KOHTPOJIS 3HAHUHN, PEIICHUS
MpeJCTaBICHHBIX B yU4eOHO-METOAMYECKUX MaTepuaiax Kadeapsl 3a1ad, TECTOBIO OTACIBHBIM BOMPOCaM
M3y9aeMOI TEMBI.

KontpoabHas pa6ora

Teoperudeckas ¥ MpakTUUECKas YACTH KOHTPOJIBHOH paOOTHI BHITIOIHSIOTCS 110 YCTAHOBJICHHBIM TEMaM
(BapraHTaM) € HCIOJIb30BAHUEM MPAKTUIECKUX MAaTEPHAJIOB, MOMYYCHHBIX Ha MPAKTHUECKUX U JJAOOPaTOPHBIX
3aHATHAX U IPU NPOXOXKIACHUH MPAaKTUKHU. K Kax0i TeMe KOHTPOIBHOM PabOThl pEKOMEHTyeTCsl TPUMEPHBIH
nepedeHb OCHOBHBIX BOMPOCOB, CIMCOK HEOOXOAMMOW NUTepaTypbl. HeoOXomuMo H3yduTh JUTEpaTypy,
PEKOMEHIYEMYIO Uil BBIMOJHEHHUS KOHTPOJNBHOW paboThl. UTOOBI mMONHEE pPAacKphITh TeMy, CIeIyeT
HCIOIb30BATh JOMOJHUTEIbHBIE WUCTOYHUKHA W MaTepuanbl. VHCTPYKIMS 1O BBINOJIHEHHIO KOHTPOIBHOH
pabOThI HAXOAMTCS] B METOMYECKUX MaTepHaiax Mo AUCIHUIUIMHE.

IloaroToBKa K 3K3aMeHY
HOI{I‘OTOBKa CTYACHTOB K 3K3aMCHY BKJIFOYACT TPU CTAAUU:

- caMoCTosITeNTbHAas paboTa B TEUCHHUE CEMECTpa,;
- HETIOCPEJICTBEHHAs MOJAr0TOBKA B JIHU, MPEAIECTBYIOIINE 3K3aAMEHY;
- MOJATOTOBKA K OTBETY Ha BOIPOCHKI, COACpIKAIIHECs B OUIIeTe.

7.  Oopa3oBare/ibHbIE TEXHOJOTHH

Ilepeuenp 0Opa3zoBaTeIbHBIX TEXHOIOTUH, UCTIONb3YEMBIX IPU U3YUEHUU JUCLIUTUINHBI
«'maporazoguHaMuKa.

Tpaauunonnbie 00pasoBaTebHbIC TEXHOJIOTHH

Jucuunnuna «[ ' uaporazoiuHaMuKay, MPOBOJUTCS C UCTIOJIb30BAaHUEM TPaJIULIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUH OPUEHTUPYIOIIMXCS Ha OpraHu3aluio 00pa3oBaTeIbHOTO
npolecca, MpeArnoarailyo IpsSMyl0 TPaHCIALHUIO 3HAHUN OT MpenojaBaTess K CTYIEHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WJUIIOCTPATUBHBIX METOJO0B OO0Yy4eHHs),
yueOHasi 1eATeNbHOCTh CTY/I€HTa HOCUT B TaKMX YCJIOBMSX, KaK MPaBWIIO, PENPOAYKTHUBHBII
xapakrep. @opMbl yueOHBIX 3aHATHI C UCIIOIB30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHIL:

Jlexuusi — mocrienoBaTelIbHOE H3JI0KEHHE MaTephala B JUCIUIUIMHAPHOM JIOTHKE,
OCYILECTBIISIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CpeICTBaMH (MOHOJIOT TIPEnoiaBaTesis).

[IpakTueckoe 3aHSITHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUH M
HABBIKOB I10 IIPEVI0KEHHOMY aJITOPUTMY.

JlaGoparopHoe 3aHsTHE — OpraHu3aius yu4eOHoi paboThI ¢ pealbHbIMU MaTepUAIbHBIMU
U MHPOPMALMOHHBIMH OOBEKTaMH, JKCIIEpHUMEHTalbHAs padoTa ¢ aHAJIOTOBBIMH MOJEIISIMU
peaTbHBIX 0OBEKTOB.
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HNHTepakTHBHBbIE TEXHOJIOTHH

[lo nucununnuae «['Wapora3ofMHaMUKa» JIEKIMOHHBIE 3aHATHS MPOBOIATCS C
MCIIOJIb30BAaHUEM CIICIYIOIIUX HHTCPAKTUBHBIX TEXHOJIOTHA:

Jlexuusi-Bu3yaiu3anus - MpeacTaBisieT co00i BU3yallbHYIO (hOPMY MTO1auH JIEKIIHOHHOTO
Matepuana cpeactsamu TCO uinu ayTmoBUICOTEXHUKHU (BUIACO-TIEKIMs). UTeHHE TaKOW JIEKIUU
CBOJIUTCS K Pa3BEPHYTOMY WJIM KPaTKOMY KOMMEHTHPOBAHHUIO MPOCMATPUBAEMBIX BH3YyaIbHBIX
MaTepuaioB (B BuIE cXxem, Tabmui, rpado, rpadukoB, mopenei). Jlekuus-Bu3yaau3anus
MOMOTaeT CTyAEHTaM MpeoOpa3oBbIBATh JIEKIIMOHHBIM MaTrepuasl B BU3yallbHYIO (opmy, 4TO
Croco0cTBYeT (POPMHUPOBAHHIO Y HUX MPO(ECCHOHATEHOTO MBIIIICHHSI 33 CYET CHCTEMaTU3alluu
U BBIJICJICHUs HanOoJiee 3HAaUUMBbIX, CYIIECTBEHHBIX 3JIEMEHTOB.

[To mucummmue «'WaporazonuHaMuKa» JTabOOpPATOPHBIE W TMPAKTUYECKUE 3aHATH
MPOBOJSATCS C UCIIOJIB30BAHUEM CIICTYIOIINX HHTEPAKTUBHBIX TEXHOJIOTHIA:

Paborta B ManbpIX rpymnmax — 3TO OJHA M3 CaMbIX MOMYJSPHBIX CTpATETHi, TaK KaK OHA
JaeT BceM 00y4JaromuMcs (B TOM YHCIIE U CTECHUTENbHBIM) BO3MOKHOCTh Y4acTBOBATh B padoTe,
MPAKTUKOBATh HABBIKM COTPYAHHYECTBA, MEKIMIHOCTHOTO OOIICHUS (B YACTHOCTH, YMEHUE
aKTHUBHO CIIyIIaTh, BEIpa0aThIBaTh 00Illee MHEHUE, pa3peliaTh BO3HUKAIOIIME pa3Horiacus). Bee
9TO YacTO ObIBAET HEBO3MOXKHO B OOJIBIIIOM KOJIICKTHBE.

8.  YueOHO-MeTOAMYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre T CIHIIHHbI

8.1. IlepeyeHb OCHOBHOIi M [IONOJHHUTEJbHOH Yy4eOHOH JHTepaTypbl,
He00X0AMMOii 1JIs 0CBOCHUSI I CUMIIJIMHBI

@) OCHOGHAA yueOHan 1umepamypa:

1. Kykos H.II. l'mnporazogunamuka. Yacts 1. ['mapasnuka: yaeonoe mocodue / H.IL.
KykoB, H.®. MaitHukoBa. — DJEKTPOH. TEKCTOBBbIC JaHHbIE. — TamO00B: TamMOOBCKHMIA
rocyapcTBeHHbIN TexHuueckuit yausepcutet, ObC ACB, 2015. — 140 c.: un.,rabn. - bubmn. B
KH. http://www.iprbookshop.ru/64075.html (mata oOpamenus 23.04.2018 r.)

2. ['uaporazonunamuka (C 3JI€MEHTaMU MPOIECCOB M alllapaToB) : yueOHOe rmocoodue
/ AJL Jlyke, E.A. Kpectun, A.I'. MatBeeB, A.B. lllabanoBa ; MunHucTepcTBO 00pazoBaHus u
Hayku PO, @enepanbHoe rocyapcTBEHHOE 010 1KETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICILIETO
npodeccuoHambHOro  obpazoBaHus  «CamapcKuii ~ TOCYylapCTBEHHBIH  apXUTEKTYpHO-
CTpOUTENbHbIM yHuBepcuteT». - Camapa: Camapckuil ToCyAapCTBEHHBIM apXUTEKTYpPHO-
CTpOUTENbHBIN yHUBepcuteT, 2015. - 366 c.: Tabm., rpad., ui.
http://biblioclub.ru/index.php?page=book_red&id=438366

0) OononnumenvHasn yueonas 1umepamypa:

3. Asporuapomexanuka: cOopHuk 3amad  /  A.A. Kypaes, B.B. Jlapuukus,
A.Jl. O6yxosckuii, C.J[. Canenxo. - HoBocubupck: HI'TY, 2010. - 116 c.

http://biblioclub.ru/index.php?page=book&id=228757

4, Ab6pamosuy, I'.H. Ilpuknagnas razoBas nunamuka / I.H. A6pamosuu. - U3n. 3-e. -
Mockga : U3znarensctBo Hayka, 1969. - 826 c.

http://biblioclub.ru/index.php?page=book&id=476989 .

5. MunubaeBa, JI.P. Pacuer ammapaToB C mepeMENIMBAIOIMIMMH yCTPONUCTBAMHU
METOJaMU  BBIUMCIUTENBHOW  TUApoAMHAMUKH:  MoHorpaduss /  JL.P. MunuGaesa,
A.I'. Myxamer3sHoBa, A.B. Knunos; MunucrepctBo o0pa3oBanusi U Hayku Poccun,
@denepanbHOe  TOCYAAPCTBEHHOE OIOJDKETHOE 00pa3oBaTeNbHOE  YUPEXKJEHHE BBICIIErO
npodeccuoHalbHOTO  oOpazoBaHusi  «Ka3zaHCkuii  HAIlMOHAIBHBIA  WCCIEAOBATEIbCKUMN
TEXHOJIOTUYECKUI YHUBepcuTeT». - Kazans: M3natensctBo KHUTY, 2014. - 110 c.: Tabu., rpad.,
ui. - bubnuorp. B KH.

http://biblioclub.ru/index.php?page=book&id=428763

8) nepeuens yueoHO-MemoouuecKo2o obecnevyeHus:
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http://biblioclub.ru/index.php?page=book_red&id=428763

6. IIpocBupuna 1.C. Meroanyeckne yka3aHus 1O BHITOJTHEHUIO KOHTPOJIBHOM paboThI 1Mo
mucnumuinae «['maporasoaunamukay, AIACY. 2022— 30 c. http://moodle.aucu.ru

7. llpocBupuna U.C. MeTtoauueckue yKazaHus 110 BBITIOTHEHHUIO JTa00PaTOPHBIX paboT 1o
mucnuiuinae «['maporasoannamukay, AI'ACY. 2022— 30 c. http://moodle.aucu.ru

2) nepeuenb OHNANUH-KYPCOB.

1. Onnaitn kype «['maporazoguaaMukay https://www.youtube.com/playlist?list

8.2 Hepeqenb HGOGXOHI/IMOI‘O JIUICH3UOHHOTO H CBOGO}IHO pacipocrpansaemMoro
nmporpaMmmMHoOro 06ecneqennﬂ, B TOM YHUC/I€ OT€YECCTBCHHOI'0O ITPOU3BOACTBA, HCIIOJIB3YEMOI'O
IpH OCYIIECTBJICHUHN 06pa30BaTeJ’[bHOF0 npouecca mo IMCUIlJINHE

1. 7-Zip

2. Adobe Acrobat Reader DC.
3.Apache Open Office.

4. VLC media player

5. Kaspersky Endpoint Security
6. Yandex browser

8.3. [lepeyeHb cOBpeMeHHBIX NP0} eCcCHOHAIBLHBIX 023 JAHHBIX U HH(OPMALIMOH -HBIX
CIIPABOYHBIX CHCTEM, IOCTYNHBIX 00y4aI0IIHUMCS IPH OCBOEHUM THCIUIITHHBI

1. DnexTponHast HHGOPMAIIMOHHO-00pa30BaTebHAs Cpeia Y HUBEPCUTETA!

(http://edu.aucu.ru, http://moodle.aucu.ru)

2. «NEKTPOHHO-OMOIHOTEUHAS
(https://biblioclub.ru/)

cucreMma

«YHHUBEpCUTETCKasi  OMOIMOTEKa»

3. DnekTpoHHO-OMOIHOoTeYHas cuctema «[PRbooks» (www.iprbookshop.ru)

4. Hayunast aiexTponHas ouommoreka (http://www.elibrary.ru/)
5. Koncymsrant+ (http://www.consultant-urist.ru/)

6. denepanbHbIA HHCTUTYT MPOMBIIILICHHOMH coocTBerHoCcTH (http://www1.fips.ru/)

9 Onucanue

MATepHAJIBHO-TeXHHYEeCKOH  0a3bl,

HEe00X0 MO IS

OCyIeCTBJICHU A 06pa30BaTeJIbHOFO nmpouecca nmo 1MCuUMIJInMHe

Ne HanMeHoBaHHe crieMAJILHBIX
n/n NnoMeleHui ¥ MoMeIleHui 1
CAMOCTOSITEJILHOM padoThI

OCHAIIIEHHOCTH CHEeIHAJILHBIX
MOMEIIeHU I U MOMeleHuH AJIs
CaMOCTOSITEJIbHOM padoThI

3aHATHM:

Ne301, Ne202, Ne303, Ne201

1 VYueOHast aymuTopus AN TPOBEACHUS YYeOHBIX

414006, r. Actpaxanp, mep. lllaxrepckuii / yi.
JL.Toncroro/yn.  CeuenoBa,2/29/2,  ayautopuu

Ne301
Kommnext yueOHOH MeOenn
IlepeHoCHOI MyJIBTUMEIUIHBIA KOMIUIEKT
Hoctyn k nHpOpPMaIOHHO-
TENIeKOMMYHHKAIIMOHHON ceTH «HTepHeT»

Ne202
Kommnext yueOHOH MebOenn
KommiekT nepeHoCHbIX H3MEePUTENBHBIX IPUOOPOB B
cocrase: TeroBuzop Control IR-cam 2,
ompenenutess To9ku pocsl Elkometr 319,
yneTpa3BykoBoit TommaoMep AKC A1209,
anemomeTp ATE -1033 AKTAKOM,
nHppaxpacusiii repmometp DT-8863
IlepeHOCHONW MyNIBTUMEIUNHBINA KOMIUIEKT
Hoctyn k uHpOpPMaIMOHHO-
TEeJIeKOMMYHHKAIIMOHHON ceTH «MHTepHeT»

Ne303
Kommiekr yueObHoM Mebenu
IlepeHOCHONM MyNIBTUMEIUNHBINA KOMIUIEKT
Joctyn x nHQOpMaIOHHO-
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TCHCKOMMyHHKaHHOHHOﬁ CCTH «I/IHTepHeT»

Ne201
Kommnext yaeOHOH MeOenn
IlepeHOCHOI MYyJNBTUMEOUIHBINA KOMIUIEKT
Hoctyn x nHOOpMAIIOHHO-
TEJIEKOMMYHUKaMOHHOU ceTH «IHTepHET»

2 [Tomemenne st CAaMOCTOATENBHOM PaOOTHI: Ne201
Kommnext yue6HO# Mebenn.
414056, r. Actpaxanb, yn. TarmmeBa, 22a, | Kommproreps: — 8 mit.

aymuropus Ne 201, 203. Hoctyn k uHpOpMaIMOHHO-
TEJIEKOMMYHHKAIIMOHHOI ceT «/HTepHeT»

414056, r. Acrtpaxanp, yn. Tarumena, 18a, Ne203

OuOIMOTEKa, YUTAIBHBIH 3a1. Kommekr yueOHoOM Mebemnu.

Komnsroteps! — 8 mir.
Hoctyn k uHpOpMaIMOHHO-
TeJIEKOMMYHHKAIIMOHHOI ceT «/HTepHeT»

0MO0JIMOTEKA, YUTAIBHBIH 3aJ1
Kommnext yue6HO# Mebenn.
Komnbroteps! — 4 mir.
Hoctyn x mHGOpMAIIOHHO-
TEJICKOMMYHHKAIIMOHHO ceTH «/HTepHeT»

10 OcobGennocTu opraHu3anuu o0ydeHusi mo aAucuuiInHe «['HmaporazoaMHaMuKa» IJst
HHBAJIN/IOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMH 3/10POBbS
Js o0ydaromuxcs U3 4KCiIa MHBAIUIOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
310pOBbSl Ha OCHOBAaHMM NHCHbMEHHOI'O 3asBJICHUS JUCHMIUIMHA «[ Mapora3oquHaMHuKa»
peaau3yercss C Yy4eTOM OCOOEHHOCTeH ICUXO(MU3NYECKOr0 pa3BUTHS, WHIAMBUAYAIbHBIX
BO3MOXKHOCTEM U COCTOSIHUS 3/I0POBBS (Jlaiee — MHANBUIYaJIbHBIX OCOOCHHOCTEMN).
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AHHOTAUMSA
Kk paboudeii nporpamMme THCHHIVIHHBI «'HIPOra30HHAMHKA
o nanpasienuto nogrorosku 13.03.01 «TennosHepreTHka u TeNJIOTEXHUKAY,
HALPABJIEHHOCTH (POQHIb) «Iueproobecedenne MpeIPAATHID

O6mas TPyA0eMKOCTb JHCIHIIHHBI COCTABIIACT 5 3a4eTHBIX CAHHHII
®opma NPOMeKyTOYHOH aTTeCTANMHA: JK3aMeH

Ileqbl0 OCBOEHHS JMCHHILIMHBI «'MIPOTasoUHAMMKA) ABIACTCH (bopMupoBaHue
KOMIeTeHnni  oOydalommxcss B COOTBETICTBHH € TpebGoBanmsiME ~ PerepanbHOro
rOCYJApCTBEHHOTO 06pa30BaTENBHOrO CTaHApTa BBICIICTO o6pa3oBaHus IO HAMPABICHHIO
noxrotoskd 13.03.01 «TemnosnepreTrka | TEIIOTEXHUKA.

VueGpas mucnmiinHa «[uopozazoouramukay BXOIAT B Bnox 1 «JluCHMILIHHEL
(MOJTyi)», 06s13aTeNbHOH acTd. [ 0CBOSHHUS JACIUILTHEL He00X0(MMB] 3HAHUS, TIOJIyYCHHBIC
TIpU U3YHCHHH CIIEIYIOIHX THCIATUIHH: «Du3HKaY, «XAMUAN.

Kpa’ruoe coaepKaHHEe JHCHHILIHHDbI

Pazpgea 1. FaaponuHamMuka
Pazpnea 2. 'azoquHaMuKa

W.o 3aBenyromero kadenpoi /Abyosa I'.b./
- U.0. ®.



PEIIEH3MA
Ha pabodyIo mporpaMMy o JUCHMILIMHE «['WiporasonHaMHKa
OITIOIT BO no HanpaBIeHHIO NOATOTOBKH
13.03.01 «TenmosHepreTrka U TEIIOTEXHHKAY,
HampaBIeHHOCTH (podub) «DHeproobecredeHre NPEAIPUITHI
1o nporpamMMe Oakanaspuara

[laBnoM MuxaiiToBHdeM PyKOBHIIHHKOBbIM (Jlajiee HO TEKCTY PEIEH3EHT), [POBE/CHA
peliens3ust pabodedf OPOrpaMMBI, OLEHOYHBIX M MCTOJHYECKHX MATEpPHANOB MO JHCIHIIIHHE
«unporazomuaamukay OITOII BO mo mampaBneHHIO IOATOTOBKH 13.03.01 «TemmosHEpPreTHKa U
TEIIOTeXHUKay, Mo mporpamme Gakanaspuara, paspaborannoit B I'BOY AO BO «ActpaxaHckuid
TOCYJApCTBEHHEI! APXHTEKTYPHO-CTPOHTEBHEIN yHHBEpCHTET», Ha Kapenpe «HHxeHepHEIC
CHCTEMBI B SKOIOTHs» (paspaboruuk — ct. mpenopasarens W.C. Ilpocsupuna).

PaccMoTpeB IpecTaBIeHHbBIe Ha PELEH3HI0 MATEpHaIbl, PEIEH3CHT MPHINET K CIEAYIOIHM
BBIBOJIAM:

Ipensasnenntas pabodas mporpamMma yueOHON MHCHMILIHHED «['HIpOTasoMHaMUKay) (mamnee
no Ttekcry Ilporpamma) cootBercTByeT Tpebopanuam OI'OC BO mo HampapleHHIO MOITOTOBKHA
13.03.01 «TemIosHepreTHka M TEIUIOTEXHHUKA», YTBEPHNICHHOTO MPUKa3oM MHEHHCTEpPCTBA
obpazoBanus u Hayku Poccuiickoii ®eneparmu ot 28.02.2018 r., No 143 u 3aperiucTpHpOBaHHOrO B
Munrocte Poccnu 22.03.2018r., Ne 50480.

IIpencrasnennas B [Iporpavme akTyalbHOCTh y4eOHOM AUCIUIUIMHBI B PAMKaX pealM3aliu
OITOIT BO He MOLjic)KHT COMHEHMIO — MUCIUIUIAHA OTHOCKTCS K oOs3aTenpHOM dactm biok 1
«JTUCIATLTHHEL (MOJTYJIH)».

IIpencrasieHnble B IIporpammMe nenyd y4eOHOH AHCHMIUIMHBI COOTBETCTBYIOT TpeboBaHIIM
®I'OC BO mnanpasnenus mnoaroroBku 13.03.01 «Temmosnepretnka H  TCIUIOTEXHHKA,
HaIpaBIeHHOCTh (podms)/ «DHeproobecredeHne IPeAPHsTHR .

B coorserctBun ¢ IIporpammoit, 3a IMCHHIIHHON «DHeproobecrieueHue NPEAIPHATHI
3aKpemviena | KoMIIeTeHIus, KOTOpast pealu3yrorces B 00bIBIEHHBIX TPeOOBAHAX.

IIpeuioxkeHnsie B [IporpaMMe HHARKATOPHI KOMIIETCHIHH B KaTETOPHAX 3HATD, YMETh, IMETh
HABBIKH OTPAXAIOT CIeIMMHKY | COJepIKaHne THCIHIUIMHEL, a IpeacTasiennsie B OMM nokasarems
¥ KPUTEPUH OLEHHBAHHSA KOMIIETEHIMH 110 TUCUHMILIAHAM Ha PA3IHYHBIX dTalax uxX bopMHpPOBaHHS,
a TaKke IIKAILl OIEGHWBAaHHWS IIO3BOJISIOT ONPEAENHTb CTENEHb MOCTHXKEHHS 3adBICHHBIX
pe3yJIbTaTOB, T.e. YPOBEHb OCBOEHHsA OOYYAOIIMXCS COOTBETCTBYIOIIHMX KOMIIETEHIIUH B paMKax
INAaHHOH THCIHIIIHHEIL

Vuebras mucruiumHa «[mapora3oJuHaMHUKa» B3aUMOCBHA3aHa C APYTHMH JUCIHIIHHAMHA
OIIOII BO mno mampasienutoo moaroroBkd 13.03.01 «TemmosHepreTnka H TEIUIOTEXHHUKAY, H
BO3MOKHOCTb JIyOJTMPOBAHHUS B COJEPIKAHUH HE BHISIBIICHA.

[TpencraBneHHas [Iporpamma TpeArnoJaracT HCIIOJIb30BaHHUE COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHONOTHH IPH pEATH3alHy DPa3JIMIHBIX BUJIOB yaeOHo#t paboTel. DOpMEI
06pa30BaTeBHEIX TEXHOIOT I COOTBETCTBYIOT ClIEIU(HKE MUCIUILITHHEL

[IpencTaBneHHBE ¥ OIHMCAaHHBIE B IIporpamMme (GOpMBI TeKymled ONEHKH 3HaHUH
COOTBETCTBYIOT CHENEPHKE TUCIUILTAHEL K TPEOOBAHHSM K BEITYCKHHKAM.

[IpoMexyTouHAd aTTECTAIlNs 3HAHWM  Oakamaspa,  mpemycMoTpeHHas — lIporpamMoH,
ocymecTBusercst B (opMe ok3aMeHa. DopMbl OLEHKH 3HAHHH, IPEICTABICHHBIC B Paboueii
IIPOrpaMMe, COOTBETCTBYIOT CIENM(HKE JUCIMIUIAHBL W TPEOOBAHMAM K BBIILYCKHHKAM. YuebHo-
METOMYECKOe 0BecIeyeH e NUCIHILIHHEBI IPECTABICHO OCHOBHOM, JIOTOMHUTE/LHOM THTEPaTy PO,
HHTEpHET-pecypcamu U cootsercTyeT Tpebopanusam @I'OC BOnanpaBIeHEs TOArOTOBKY 13.03.01
«TeIUIOPHEpreTHKa W  TEIUIOTEXHHKA»  HAmpaBIeHHOCTh (mpo¢uib) «JHeproobecreuenue
NPEIIIPHATHR .

MatepranbHO-TEXHAIECKOE  OOECTICICHHE COOTBETCTBYET —TPEOOBAHHAM o1rocC BO
ganpasjenns moarotopku 13.03.01 «TerosHepreTHKa 1 TEMIIOTEXHAKA) crierUKe TACIHILTHHEL
«unporasogHHaMuKa» H 0becreuMBaeT HCIONB30BAHHE COBPEMEHHBIX 00pa3s0BATENBHBIX, B TOM
YyHC/Ie HHTEPAKTHBHEIX METOJOB 00yUEHHS.



IIpencTaBNeHHble HA DELEH3HIO ONECHOYHBIE M METOMMHCCKHE MATEPHAlIBI HalpaBIeHUA
momrotoku  13.03.01 «TennmosHepreTHka W TEIUIOTCXHUKA paspaboTaHel B COOTBETCTBHH C
HOPMATHBHBIMA JIOKYMEHTaMH, IPE/CTaBICHHBIMH B IIporpamme. OIeHOYHBIE H METOIMYECKHE
MaTepHaiIbl M0 JuCUMIUIHHE «[HApOrasoMMHAMHKAY MPEIHA3HAUCHE! JULL TEKYIICro KOHTpOJIA M
IIPOMEXKYTOYHOM aTTeCTaui ¥ IPEICTABIIAIOT coBoif COBOKYITHOCTh pa3paboTaHHEIX Kadenpoi
«HKeHepHblE CHCTEMbl H OKOJNOTHS» MATCPHANoB I yCTAHOBICHHA ypOBHA H KagecTBa
JOCTIOKEHHS 06 yYaIOMUMHKCS PEe3yIhTaTOB 00y IeHH.

3a7a9aMy OIEHOYHBIX M METOIMYECKHX MATepPHAIOB SBIAETCA KOHTPOIL M YIPABICHAC
TIPOLIECCOM OCBOEHHs O0YHAIONTMMHACS KOMIICTEHIIMH, 3asBICHHEX B 06pa3oBaTeIbHOH mporpaMme
no naHHOMy HanpaBrmeHmio moxrorosku 13.03.01 «TemmosHepreTika W TEIUIOTEXHHUKAY
HAIPABIEHHOCTD (IPpOGHIb) «DHEProodecrnedcHue [PEIPUATHI Y.

OleHOUHble W METOJWYECKHEe MaTepHalpl IO  JUCIHIIIHHE «DueproobecneyeHne
peANpHUATHN» [PECTABICHbI: THIIOBBIMH BOIPOCAMH K SK3aMEHY, THIIOBEIM KOMIIIEKTOM 3aaHui
Ul BXOMHOTO TECTHPOBAHHS, THIIOBBHIM KOMIUICKTOM 3a@HHil U1 HTOTOBOrO TECTHPOBAHMA,
TeMaTHKoi 1a60paTOpHEIX paboT, TeMATHKOH KOHTPOIBHOH paboTEHL.

JlaHHBIE MATEPHANbl [O3BOJSIOT B IONHOM MEpE OLCHHTH pPe3y/BTATHI o0ydeHus 10
mactmrumee «unporasomunamuka» B ATACY, a Takke OLCHHTR CTCICHD chopMHUPOBaHHOCTH
KOMIIETEHLIHUH.

OBIIVE BBIBO/IbI

Ha OCHOBaHWH NPOBEIECHHOW pELEH3HH MOXHO CHeNaTh 3aKIIOYCHHE, HI0 XapaKicp,
CTPYKTYpa, COfepaHHe paboded HpOTPAMMBL, OLCHOUHBIX M METOJUYECKAX MaTepHalioB
jucrmmmuEsl  «Eaporasomunamukay OIOII BO 1o  HAnmpaBneHHUIO —MOATOTOBKH 13.03.01
«TemmosHepreTika M TEIUIOTEXHHKa» IO  IPOrpamMme fakanappuara, paspaboTaHHas CT.
npenojiaBaTeIeM IIpoCBUPHHOM WN.C. cootsercrytor tpebosanmsam PI'OC BO, coBpeMEHHBM
TpeGOBaHMAM OTpPaciH, PBIHKA TpyJa, pohecCHOHANBHEIX CTAHIAPTOB HANPABJIEHHS IOATOTOBKH
13.03.01 «TemnodHepreTHKa ¥ TEIUIOTEXHHMKA) HANPaBICHHOCTh (npoduis) «JHeproodecmeyeHne
TIPEIPHUATHH» ¥ MOTYT GBITH PEKOMEHIOBAHBI K HCTIOIE30BAHMIO.

Penenzenrt:

Pykosomuteins OIl Besa AcrpaxaHb / ILM. PYKOBHIIIHHUKOB /
U. 0. ®.




PELIEH31A
Ha pabodyio IIporpaMMy IT0 AUCIHIUIHE «I'HIporasouHaMuKay
OI1OI1 BO 1o HampaBieHHIO IIOAr0TOBKH
13.03.01 «TemnosHepreTHKa ¥ TEIUIOTEXHHKAY,
HATIPABIEHHOCTH (podiuis) «DHEproodecneeHne TIPEAIPUATARY
1o mporpamMme baxanaBpHaTa

[Onuelt AMHpOBHOM AJSTyTAMHOBOH (mamee IO TEKCTY PELIEH3eHT), TIPOBEICHA PCLEeH3HA
paGouelf  MPOrpaMMEL,  ONEHOYHBIX M  METOAMYECKHX — MATEpHaloB IO IHCIATIIHHE
«Tupporasoqunamuka» OIOII BO mo HampapjIeHWIO TOATOTOBKH 13.03.01 «TennosHepreTnka u
TemIoTeXHUKaY, [0 Iporpamme GakanaBpHara, pa3pabOTaHHOH B 'BOY AO BO «AcTpaxaHCKHH
FOCYIAPCTBEHHBIH ApXHTEKTYyPHO-CTPOMTENIBHBIA yYHABEPCHTET?, Ha kapenpe «MmKeHepHbIe
CHCTEMBI | 3K0norusy (paspaboTumk — cT. mpenoasatens U.C. [TpocBupHHa).

PaccMOTpEB IIPeJCTAB/IEHHEIC HA PELEH3UI0 MaTepHallbl, PEICH3CHT IPUIICT K CIIEYIOMHIM
BEIBOJIAM:

IIpenbsBnennas paGodas mporpamMma yueOHOH JHCIMIUIFHEL «upporazoguHaMUKay (Iajee
mo TekcTy IIporpamMma) COOTBETCTBYET TpeOOBaHMIM ®I'0OC BO mo HampaplIeHHIO MOATOTOBKH
13.03.01 «TemmosHepreTdka M TEIUIOTEXHHKA», YTBEPKACHHOTO IPHKA3OM MunucTepcTBa
obpasoBanus 1 Hayku Pocculickoit Denepannu oT 28.02.2018 r., Ne 143 u 3aperucTpHpOBaHHOIO B
Musrocte Poccun 22.03.2018r., Ne 50480.

TIpencraBnensas B IIporpaMme akTyalbHOCTh Y4eOHOH JUCIUIUINHEL B paMKaX peali3altii
OTIOIT BO He HOMIEKAT COMHEHMIO — IMCIMIUIMHA OTHOCHTCA K 00sA3aTeNbHOH FacTH Brnox 1
«TMCUATUIAHE] (MOTYIIH)».

IIpeacrapnentse B [Iporpamme ueny y4eOHOH MMCIHMILIHHEL COOTBETCTBYIOT TpeGoBaHHAM
®I'OC BO wnanpaenerms nogroroBku 13.03.01  «TemnosHepretnka M TEIUIOTEXHHKAN,
HaIpaBIEeHHOCTH (IPOduIIE)/ «DHEproodbecreueHne TIPE T PHATHI Y.

B cooTeTcTBEM ¢ IlporpamMMoi, 3a JMCIMIIIMHON «DHeproobecrneyenue TIPS PHATHI»
3aKperuIeHa 1 KOMTIETEHIHs, KOTOpas Peai3yroTes B 00BABICHHBIX TpeOOBaHHUAX.

IIpemoxenHsie B [IporpaMMe HHMKATOPE! KOMICTEHIIMH B KATETOPHAX 3HATD, YMCTb, UMCTb
HABBIKH OTPAKAIOT CIEHH(HKY ¥ CONEPIKaHHe AUCIMILTAHEL, a IPC/ICTaBICHHBIC B OMM noxa3zaTens
¥ KPUTEPHH OTEHMBAHKS KOMIIETCHIHH 110 THCIMIUIMHAM Ha PasTHIHBIX STallax X dbopMHEpOBaHH,
a Takke INKANEl OINEHHBAHMUA TIO3BOJISIOT OIPENCIMTH CTENEHb JOCTHKCHHS 3adBJICHHBIX
pE3yNBETATOB, T.€. YPOBEHb OCBOEHHs OOYWAIOIIMXCS COOTBETCTBYIOIIMX KOMIIETEHIIHH B paMKax
aHHOM THUCIMIIIHHEL

VueOnas muciuiuiAa «[ MIporasoquHaMAKay B3aHMOCBS3aHA C JIPYIAMH AUCIMIITAHAMH
OITOII BO mo nampasnenmio moxroToBkn 13.03.01 «TemmosHepreTnka U TEIVIOTEXHHKA), H
BO3MOYKHOCTD AyOIIHPOBaHUS B COACPKAaHUH HE BBIABIICHA.

[IpencrasieHHas [Tporpamma IIpe/onaraeT HCTIONIE30BAHUE COBPEMEHHBIX
06pa3oBaTENbHBIX TEYHONOTHA IPH pealv3alud pasiHIHbIN BHOB yuebno#t paboTtel. DOPMEI
06pa3oBaTENBHBIX TEXHOJIOTHA COOTBETCTBYIOT cuenuduKe TACIHILIHHEL

I[lpencraBmeHHsle ¥ omucanHble B lIporpamme dopMBI  Tekyulel OLEHKH 3HAHHH
COOTBETCTBYIOT CHenu(HKe UCIMILIMHBL X TPeOOBAHHAM K BEITY CKHHKAM.

TIpomeskyTOYHAs aTTeCTallks] SHAaHHH Gakanaspa,  mpemxycMoTpeHHas  I[IporpamMMmoi,
ocyliecTBIsieTcss B (opme 3K3aMeHa. @opMBl OIIEHKH 3HAHWH, MPE/ICTABICHHBIC B Paboueit
IpOrpaMMe, COOTBETCTBYIOT CICHU(HKE TMCIMIUIMHBI H TpeGOBaHUAM K BEITYCKHHKAM. YUeOHO-
METOIMUECKOe 00eCIedeH e TUCIAILINHEI IPEICTABICHO OCHOBHOH, ZIOTIONHUATENBHOMH THTEpaTypoH,
HHTEPHET-PeCypcaMy U COOTBETCTBYET tpeboBanusm @I'OC BOnanpapienns MOATOTOBKH 13.03.01
«TemnosnepreTuka M  TEIUIOTEXHUWKA»  HAMPaBICHHOCTD (mpodmie)  «DHeproobecredeHHe
IPEIIIPHATHA .

MatepransHO-TEXHHYECKOE 0OeCHedeHHe COOTBETCTBYCT tpebosanmsiv = ®I'OC  BO
Hanpasyienus moarotopku 13.03.01 «TernnosHepreTika i TEIIOTEXHUKAY H crielHpUKe IHCIUTITHHEL
«uporazoiMEaMuKay M 06ecrednBaeT HCIOJB30BAHHE COBPEMEHHBIX o0pazoBareNpHEIX, B TOM
Ypciie HHTEPAKTHBHEIX METOTOB 00y YEHHS.



[IpeacTaBIEHHBIE HA PELEH3MIO OINECHOYHBIE M METOAMYECKHE MaTepHallbl HalpaBjIeHHs
nonrotoBkr  13.03.01 «TemnosHepreTvika ¥ TEIUIOTEXHHKA pa3paboTaHbl B COOTBETCTBHH C
HOPMAaTHBHEIMH JIOKyMEHTaMm#, IpenctaBieHHEME B [Iporpamme. OICHOYHBIE H METOIMYECKHC
MaTepHaibl 1o gucnumuHe «HaporasofMHaMHKay [PEIHA3HAYCHB! U1 TEKYIIEro KOHTPOJL H
IIPOMEXKYTOYHON aTTECTAllMH W TPEACTAaBISIOT COOO0M COBOKYNHOCTh paspaboTaHHBIX Kadempoi
«HKeHepHbIE CHCTEMBI W JKOJNOTHA» MATEpPHAIOB JUIA YCTAHOBICHHS YPOBHA H Ka4ecTBa
TOCTHKEHUS 00YYAIOIIAMHACS PE3YIIBTATOB O0YICHUS.

3ajayaMy OIEHOUHBIX H METOJMYECKHX MaTEepHalOB SEBJACTCS KOHTPONIb U YHIPABJICHHE
IIPOIIECCOM OCBOEHHMs 00YYarOIUMECS KOMIETEHIUH, 3asBICHHBIX B 00pa30BaTeIbHOM IPOrpaMMe 110
nasHomy HampasieHuto noarotoBkd 13.03.01 «TemnosHepreTuka U TEIIOTEXHHUKA» HAIPABICHHOCTD
(poduiip) «DHeproobecnedeHne MPePUSTHI Y.

OmneHOYHBIE W METOJMYECKWE MaTepHalbl [0 AHCHHINIHHE «ODHeproobecreyeHne
IpeANpHATH» TPECTABIEHBI: THIIOBBIME BOIIPOCAMH K 3K3aMEHY, THIIOBBIM KOMILIEKTOM 3alaHHH
IUIL BXOJHOTO TECTHPOBAHMS, THIIOBBIM KOMIUIEKTOM 3aJ@HMi JUIi MTOrOBOrO TECTHPOBAHHMA,
TEMATHKOH T1abopaTopHEX paboT, TEeMATHKOH KOHTPOIBHOH paboThL.

JlaHHbIe MaTepHa sl II03BOJIOT B IOJHOM Mepe OIEHMTh DE3yNbTATHl OOYYeHHs IO
mucnmumae  «maporasomunamukay B ACACY, a Taioke OLEHHTh CTeneHb CHOPMHPOBAHHOCTH
KOMIIETEHIIHH.

OBIIIME BBIBO/JIbI

Ha OCHOBaHHHM IIPOBEJEHHON pELEH3MH MOXHO CHENaTh 3aKO4YeHHe, 4YTO XapakTep,
CTPyKTypa, cojepkaHHe pafodell NpOrpamMMBbl, OLEHOYHBIX M METOJHYECKHX MATCpHaloB
mucupmmEsl  «upporasomuHamukay OIIOII BO mo wHanpasnenwto momrotoskd 13.03.01
«TennosHepreTHka W TEIUIOTEXHWKa» [0 Iporpamme Oakamaspuara, paspaboTaHHas —CT.
npenonasateneM Ilpocsupunoii M.C. coorerctBylorT Tpebosanmmsm @OI'OC BO, coBpeMEHHBIM
TpebOBaHHAM OTPACiH, PBIHKA TPyJAa, NPO(ECCHOHANBHBIX CTAHIAPTOB HANPABIIEHUS MOATOTOBKH
13.03.01 «TemwiosHepreTHka H TEILIOTEXHHMKA» HANPABICHHOCTh (MPpoduib) «DHeproodecneueHne
IpeIPUATHI» B MOTYT S5(Th PEKOMEHIOBAHBI K MCIIOIb30BAHMIO.

Penenzenr:

K.T.H., TOLEHT Ka(eapsl g
«HKeHepHbIe CHCTEMBI H OKOJIOTHS ) \j%tf"{j"’“j /YO.A. Angytnusosa/



MunncrepcTBo 06pa3soBaHus M HAYKH ACTPaxXaHCKoH 06JacTH
Il'ocynapcreennoe GroakerHoe o6pa3oBaTeabHoe YUpexXIeHHE
AcTpaxaHckoH o6aacTH Bhicmero o6pa3oBaHus
«AcTpaxaHCKHH rocygapecTBeHHBIH APXHTEKTYPHO-CTPOHTENbHBIi
YHHBEPCHTET»

(FTBOY AO BO «ATACY»)
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13.03.01 "TennosHepreTHKAa U TEIUIOTEXHAKA"
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AcTtpaxans - 2024



PazpaboTunku:

Cr. npenoasarens (@ /A.C. TTpoceupuna/
(3aHMMaemas 10MKHOCTS, JlerCL)" U 0. 0.

OneHOYHBIC H METOIMHYECKHE MaTepPHAIE! PACCMOTPEHEI M YTBEp)KIEHBI HA 3aCEIAHAM kadenpsr «Mnxe-

HEPHEIE CHCTEMBI B OKOJIOTH» IIpoToKoa Ne 09 ot 23.04.2024 .

H.0. 3aBenyromero xaheapoit (%/ / f 4. /%Mf

(moxmuics) H.O. .

[Ipencenarens MKH

«Tennoanepzemuxa u meniomexHuxay
HanpasnesHocms (npo@uis)
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1.1.
1.2.
1.2.1.
1.2.2.

1.2.3.

COJAEP/KAHHUE:

OueHoYHbIE U METOAMYECKUE MaTepUAIIbI IJIsl IPOBEACHUS TEKYIIETO KOHTPOJIsS
YCIEeBAaEMOCTH M MPOMEKYTOYHON aTTeCTallui 00Y4aIOIIUXCs 10 AUCLUIIIIMHE
[TepeueHb KOMIETCHIIMIA C YKa3aHUEM 3TANoB KX (POPMUPOBAHHUS B IPOIIECCE
OCBOEHUS 00pa30BaTENBHON MPOrpaMM

Ornucanue rnokazaTesie 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHUIMNA Ha pa3iny-
HBIX 3Tanax ux (OpMUPOBAHHUS, OTIMCAHKE IKAJI OLICHUBAHUS

[IepeueHb OLIEHOUHBIX CPEACTB TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH
Ornuncanue nokasaTeneil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHLIUN 110 AUCIH-
TUTMHE Ha PA3JIMYHBIX 3Tanax ux GOpMUPOBAHUS, ONMCAHUE IIIKAJl OIICHUBA-
HUSA

[Ixana oneHUBaHUs

TunoBble KOHTPOJIBHBIE 33/aHUS WM UHBIC Marepuajbl, HEOOXOAUMBIE JUIS
OLIEHKH 3HaHUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOIINX 3Tallbl (POPMUPOBAHUS
KOMIIETEHLIUH B IPOLIECCE OCBOECHUS 00pa30BaTeIbHOM MTPOrpaMmbl

[lepeyeHb M XapakTEPUCTUKU NPOLEAYpPbl OLEHUBAHWS 3HAHUN, YMEHMIA,
HABBIKOB, XapaKTEPU3YIOIIUX dTarbl (POPMUPOBAHUS KOMITCTEHITHIA
[Ipunoxenue

Crp.

[ep}

\‘

10

13
14



1. OueHoYHBIE U MEeTOAUYECKHE MATEPHAJIbI 11l IPOBeeHH s TeKYILero KOHTPOJIsl ycIeBaeMoCTH U IPOMEKYTOYHOM aTTecTaluu o0y4a-
OIIUXCS 10 JUCHUILINHE

O1eHOYHBIE U METOAMYECKUE MaTEpUabl SBISIETCS HEOThEMIIEMOM 4acThio paboueil mporpamMmbl aucuuriuisl (ganee PIT/]) u npencraBieH B BUie OTHEb-
HOI'O JOKyMEHTa

1.1.

Hepeqenb KOMIIeTEeHIUM ¢ YKa3aHHuEM 3TalloB ux (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce 0OCBOCHUSA OﬁpaSOBaTeHLHOﬁ nporpaMmmal

HNuaexc u popmyiun-
poBKa kKommeTeHuu N

HNaankaTopbl A0CTHAKEHUS] KOMIIETEeHI,
ycranosieHHble OIIOIIT

Homep pasaena
JUCIUIJINHBI (B
COOTBETCTBHH C

@DopMBbI KOHTPOJISI ¢ KOHKpPETH3a-
nuer 3aJaHuA

n.5.1 PITT)
1 2
1 2 3 4 5 6
OIIK-4 - CiocoOeH ne- OIIK-4.1 - JlemoHcTpu- | 3HaTh:
MOHCTPUPOBATE MPUMCHE= | PYCT TIOHIMARHE OCHOB- 17 e sakomer JIBHYKEHUS KUJKOCTH U rasa X X Dk3ameH (Borpockl 1-26)
HHUE OCHOBHBIX CIIOCOO0B HBIX 3aKOHOB JIBMIKCHHUSI
MOJyYeHus], peoOpa3oBa- | KUAKOCTU U rasa YMeTE:
HIS, TPAHCIIOPTA U HC- MMOHUMATh OCHOBHBIE 3aKOHBI JBIKEHHUS KU/ X X KonTponbHas pabota (Bompocs! 1-66)
[OJIB30BAHMS TEILIOTHI B KOCTH M Ta3a TumnoBoi KOMIUIEKT 3aaHUM IS Te-
TeIUIOTeXHUYECKUX yCTa- cTOB (MTOTOBOE TECTUPOBaHMs) (BO-
HOBKax U CUCTEMAaX npocst 1-21)
MmeTh HaBBIKU:
JEeMOHCTPALMU TOHUMAHNSI OCHOBHBIX 3aKO- X X 3amura 1abopaTOpHOI paboThI
HOB JIBIKEHUSI JKUJIKOCTH W ra3a (;1aboparopHas pabota Ne 1-2)
OIIK-4.2 - Tlpumenser | 3HaTb:
3HAaHHUS OCHOB THAPOTa- | OCHOBBI T'MIPOTa30IMHAMUKHU JIJI1 pacueToOB X X Dk3amen (Bompocs! 27-49)
30IMHAMMKH U1 pacue- | TeMIOTEXHHUECKHX YCTAHOBOK M CUCTEM
TOB TEIUIOTEXHUYECKUX | YMETh:
YCTaHOBOK M CHCTEM MIPUMEHATH 3HaHUS OCHOB THIPOTa30INHAMUKHN X X KonTposbHas padota (3agaun 1-37)
JUISL PACYETOB TEIIOTEXHUYECKUX YCTAHOBOK U THUIOBOW KOMIUIEKT 3a/IaHUH IS Te-
CUCTEM CTOB (MTOrOBOE TECTUPOBaHMUs) (BO-
npocsl 22-34)
MmeTh HaBBIKU:
MIPUMEHEHUST 3HAHUH OCHOB TUPOTa30/IMHA- X X Konrponbhas padora (3amaun 38-51)
MUKH JUISl PACYETOB TEIJIOTEXHUUECKUX YCTa- 3amura 1abopaTOpHOI paboThI
HOBOK H CHUCTEM (;maboparophast pabora Ne 3-5)




1.2. Onucanue nokasareJieil ¥ KpUTEPHEB OLICHUBAHUS KOMIIETCHIMH HA PAa3JIMYHBIX ITA-
nax ux (popMupoOBaHHSA, ONHCAHHME IIKAJ OLICHUBAHMS

1.2.1. IlepeyeHb OLIEHOYHBIX CPEACTB TEKYIEr0 KOHTPOJISI YCIIEBA€MOCTH

Haumenoanue orre- Kpatkas xapakTepucTuka olieHOYHOTO Cpe/l- [IpencraBnenue oneHou-
HOYHOTO CpEJICTBA CTBa HOTO cpeficTBa B (hoHTE
1 2 3

KonTponbaas padora | CpencTBo mpoBepKH YMEHUH MPUMEHSTH MONTy- | KOMIUIEKT KOHTPOJIBHBIX 3a-
YEHHBIC 3HAHUS IS pEUICHUS 3a7ad Oompene- | JaHUil Mo BapuaHTaM
JIGHHOTO TUMA 10 TEME WIH pa3Jeny
Tect Cucrema CTaHAAPTU3UPOBAHHBIX 3amaHui, | DOHI TECTOBBIX 3adaHMI
MTO3BOJIAIONIAsT aBTOMAaTU3UPOBATh MPOIETyPy
M3MEpEHUsI YPOBHS 3HAHUN ¥ YMEHUN 00y4aro-

nierocst
3amuTa maboparopHoii | CpencTBo, MO3BOJISIONIEE OLIEHUTh YMEHHE U TeMmb1 mabopaToOpHEIX pabOT U
paboTEhI BJIQJICHUE 00YyYaroIerocs u3jarath CyTh I0- TpeOOBaHUS K MX 3aIUTE

CTaBJICHHOM 33J1a4M, CAMOCTOSTEIIBHO TIpUMe-
HATH CTaHJAPTHBIC METOBI PEIICHHS ITOCTAB-
JIEHHOM 3aJ]a4X C MCII0JIb30BaHHEM UMEIO-
mielicst TabopaTopHOii 6a3bl, IPOBOAMUTH aHa-
JIU3 TIONTYYeHHOTO pe3yibTara padoTsl. Peko-
MEHJIyeTCsl 17151 OLICHKU YMEHUW U BIaJACHUI
CTYJICHTOB




1.2.2 OnucaHue nokasareseil 1 KpUTepHeB OlleHUBAHUS KOMIIETeHUIHI N0 JUCHUILIMHE (MOAYJII0) HA Pa3JIMYHBIX ITanax ux ¢gpopmu-
POBaHus, ONIMCAHUE IIKAJ OLeHNBAHUSA

[nanmpyemsie Iloka3aTean M KPUTEPHH OLIEeHNBAHNS Pe3yJIbTATOB 00y4YeHHSI
KomnereHnmus, Tansl pe3yJabTaThl 00y4eHus Hwu:xe moporosoro IMoporosrlii ypoBeHb IIpoaBuHYTHIH ypoBeHD Boicoknii ypoBeHn
OCBOEHMSI KOMIIeTeHIUHN YPOBHS (3auTeHo) (3auTeHo) (3auTeHo)
(He 3a4YTeHO)
1 2 3 4 5 6
OIIK-4 - Criocoben | OIIK-4.1 - [Te- 3naer (OITK-4.1) - oc- OOyuaronumiics He 3HaeT | OOydaronMiics UMeeT OOyuaronmiics TBepIO OO0y4aronuiics 3HaeT OC-
JIEMOHCTPHPOBATh MOHCTPHUPYET I0- HOBHBIE 3aKOHBI JIBH- OCHOBHBIE 3aKOHBI JIBH- 3HAHUS OCHOBHBIX 3aKO- | 3HA€T OCHOBHBIC 3aKOHBI HOBHBIE 3aKOHBI IBUXKE-
NPUMEHEHHE OCHOB- | HUMaHHE OCHOB- JKEHUS )KUAKOCTH U JKEHUSI )KUAKOCTH U ra3a | HOB JBIDKCHUSI )KUAKOCTH | JIBHXKEHHS )KUJKOCTH U HUS JKUAKOCTH U Ta3a,
HBIX CIIOCOOOB MOJTY- | HBIX 3aKOHOB JIBU- rasa U Ta3a, JIoMycKaeT HeTou- | rasa Y4ETKO U JJOTMYECKH
YeHHs, Ipeodpazo- KCHHUS KUTKOCTH HOCTH, HEIOCTaTOYHO CTPOMHO ero M3Jaraer,
BaHU, TPaHCTIOPTa W raza MIpaBUIbHEIC HOPMYITH- HE 3aTPYIHSIETCS C OTBE-
1 HCIIOJTb30BAHMUS POBKH, HAPYIICHUS JIOTH- TOM TIPH BUIOM3MEHE-
TEIUTOTHI B TETIIO- YEeCKOH IMOCIIeI0BaTEIh- HUW 3aJaHAN
TEXHUYECKUX yCTa- HOCTH B H3JIOKCHHUHU TEO-
HOBKaX M CHCTEMaX PETHYECKOTO MaTepraa
Ymeer (OI1K-4.1) - no- He ymeer nonumats oc- | B nenom ycneurHoe, HO B uenom ycneurHoe, HO CdopmupoBanHOE yMme-
HUMAaTbh OCHOBHBIE 3a- HOBHBIC 3aKOHBI JIBIDKE- | HE CHCTEMHOE YMEHHE cojiepaKalee OTeIbHbIe HHUE TOHUMAaTh OCHOBHBIE
KOHBI JBH)KECHHSI )KUJIKO- | HHUS )KHJIKOCTH U rasa, NOHMMAaTh OCHOBHBIE 3a- | MPOOEIbI IOHUMATh OC- 3aKOHBI IBIKCHUS KU
CTH U raza OONBIIMHCTBO MPEIy- KOHBI JIBUOKEHHUS JKUJIKO- | HOBHBIC 3aKOHBI JIBOKEHHsI | KOCTH U ra3a
CMOTPEHHBIX IPOrpam- CTH U raza JKUJIKOCTH U ra3a
MOM 00y4YeHUs yueOHbIX
3aJJaHU{ HE BHIIOJHEHO
HNmeer naBpiku (OITK- Oobyuarommiicst He uMeeT | B memom ycrmemHoe, HO B uenom ycneuHoe, HO VYcnenHoe U CHCTEMHOE
4.1) - IeMOHCTpAIMH 110~ | HABBIKOB JIEMOHCTPAIIMK | HE CHCTEMHOE UMEHHE coJiepKaniee OTaeITbHBIE HMMCHHE HaBBIKOB JIEMOH-
HUMaHUS OCHOBHBIX 3a- TTOHUMaHHS OCHOBHBIX HABBIKOB JIGMOHCTPAIlUN | MPOOEIHI MIIH COIPOBOXK- CTpaIiy TOHUMAaHHS 0C-
KOHOB JBIDKEHHS KHIIKO- | 3aKOHOB JBIDKCHUS KUM- | TIOHUMAaHUS OCHOBHBIX JAFOIINECS OT/IEIbHBIMA HOBHBIX 3aKOHOB JIBHKE-
CTH U Ta3a KOCTH W Ta3a, IOMMyCKaeT | 3aKOHOB JBIDKCHUS KUM- | OMIMOKAMH UMCHHS HaBBI- | HESI XKUIKOCTH U rasa,
CYIIECTBEHHBIC OIIMOKY, | KOCTH U ra3a KOB JICMOHCTpAIlH [TIOHU- | YMEHHE UX UCIIONB30-
¢ OONBIIMMU 3aTpyIaHE- MaHHUsl OCHOBHBIX 3aKOHOB | BaTh Ha MPAKTHUKE MPU
HUSIMH BBITIOJTHSIET CaMO- JBIDKCHUSI JKUIKOCTH U peIIeHIH KOHKPETHBIX
CTOSITETILHYIO paboTy, rasa 3amaq
OOJBIIMHCTBO MPEy-
CMOTPEHHBIX IIPOrpam-
Mot 00yueHHs yueOHBIX
3aJJaHU{ HE BHIIOJIHCHO
OIIK-4.2 - 3uaer (OI1K-4.2) - OOyyatommuiicst He 3HaeT | OOyuaroluiics UMeer OOyy4aromuiicst TBEpIO OOyuaronuiicst 3HaeT oc-
[Tpumensier 3Ha- OCHOBBI THPOra3o- OCHOBBI TH/IPOTA30/IMHA- | 3HAHHs OCHOB T'M/IPOTa- 3HAET OCHOBBI TH/IPOTA30- | HOBBI TMIPOTa30/1Ha-
JMHAMUKY JIJIsl PACYETOB




HUSI OCHOB TUJI-
porazoanHa-
MUKH JUIA pac-
YEeTOB TEIIO-
TEXHUYECKUX
YCTaHOBOK U CH-
cTeM

JTUHAMUKH IJIS pac-
YETOB TEIJIOTEXHHU-
YEeCKHUX YCTAHOBOK U
CHCTEM

MUKH JJIs1 paCcuCTOB TCII-
JIOTCXHUYCCKUX YCTaHO-
BOK U CUCTEM

30JIMHAMUKH [T pacye-
TOB TEIJIOTEXHUYECKUX
YCTaHOBOK M CHCTEM, O~
ITyCKaeT HETOYHOCTH, He-
JOCTaTOYHO TIPaBHUIHHEIC
(hopMyIHPOBKH, HApY-
IICHUS JTOTHYECKOH I10-
CII€I0BATENHHOCTH B U3-
JIOKCHHUU TEOPETHYEC-
CKOT0 MaTepuaia

TEMUIOTEXHUYECKUX yCTa-
HOBOK U CHCTEM, HE JI0-
ITyCKaeT CYIIeCTBEHHBIX
HETOYHOCTCH B OTBETE Ha
BOTIPOC

MUKH JJIsl pACUETOB Tell-
JIOTEXHUYECKHUX YCTaHO-
BOK M CHCTEM, CIIOCOOEH
aHAIM3UPOBATH U UHTEP-
[IPETUPOBATH NOJIYUEH-
HbIE JaHHBIC, YETKO U
JIOTUYECKHU CTPOUHO €ro
W3JIaraeT, He 3aTpyaHs-
€TCSl C OTBETOM IPH BH-
JOU3MEHEHMH 3aJJaHu

VYmeer (OI1K-4.2) - npu-
MCHATH 3HAHHUA OCHOB
TUIPOTA30AUMHAMUKH JJIsI
pacueToB TEIUIOTEXHUYE-
CKHX YCTaHOBOK U CH-
crem

He ymeer npumeHsTh
3HaHUS OCHOB THIpOTa-
30JMHAMUKH IS pacye-
TOB TEIUIOTEXHUYECKHUX
YCTQHOBOK M CHCTEM, C
OOJIBIINMH 3aTPYAHCHH-
SIMU BBITIOJTHSIET CaMo-
CTOSITENIBHYIO paboTy

YMeeTr IpUMeHSTh 3Ha-
HUSI OCHOB T'MJIPOra30/iu-
HaMUKH I PacueToB
TEIIOTEXHUYECKUX YCTa-
HOBOK U CHCTEM, C HE-
OOJIBIINMH 3aTPYAHEHH-
SIMH BBIIIOJIHSIET CaMO-
CTOSITENIBHYIO paboTy

B nenom ycnemnrHoe, HO
cofiepKaliee OTaeIbHBIC
npoOenbl B yMEHHH TPH-
MEHSITh 3HAHUS OCHOB TH/I-
pOra30IMHAMUKH IS Pac-
YETOB TEIIOTEXHUYECKHX
YCTAHOBOK M CHCTEM

YMeeT IpuMeHsTh 3Ha-
HUSI OCHOB T'HJIPOra3oiu-
HaMUKH I PacueToB
TEIJIOTEXHUYECKUX YCTa-
HOBOK U CUCTEM

Hmeer HaBbiku (OITK-
4.2) - npuMeHeHus 3Ha-
HHUH OCHOB THIPOTa30/IH-
HAMUKH JUIsl paCYETOB
TEIUIOTEXHUYECKUX yCTa-
HOBOK U CHCTEM

OOyuarommiicss He UMeeT
HaBBIKOB IPUMEHCHUS
3HaHWH OCHOB THIPOTa-
30/IMHAMUKH JIJIs1 pacye-
TOB TEIUIOTEXHUUECKHX
YCTaHOBOK M CHCTEM, JI0-
IYCKaeT CYIECTBEHHbIE
OIIHOKH, C OOJIBIINMU
3aTpyJHEHUSIMHU BBIIOJI-
HSIET CAaMOCTOSITEIbHYIO
paboTy, OONMBITUHCTBO
TIPEAYCMOTPEHHBIX MPO-
rpaMMoi O0y4eHUs
y4eOHBIX 3a/1laHUI He
BBINIOJIHEHO

B uenom ycneurHoe, HO
HE CHCTEMHOE UMEHHE
HAaBBIKOB IPUMEHEHUS
3HAHUI OCHOB I'UJIpora-
30IMHaMUKH ISl pacue-
TOB TEIIOTEXHUYSCKUX
YCTAHOBOK U CHUCTEM

B nenom ycnemmsoe, HO
coJepaKaliee OTAEIbHbIE
TIPOOEITBI MITH COMPOBOX-
JArOIIUECS OTAENBHBIMU
omnOKaMy UMEHUS HaBbI-
KOB IIPUMEHEHUS 3HaHUU
OCHOB I'MJIPOTra301MHa-
MUKH I PaCU€TOB TEILIO-
TEXHUUYECKUX YCTAaHOBOK U
cucTeM

VcrenHoe 1 CHCTEMHOE
MMEHUE HABBIKOB IIPUMe-
HEHHS 3HAHUH OCHOB
TUAPOra30AMHAMUKHY JIJIS
pacyeToB TEIUIOTEXHUYe-
CKHUX YCTAHOBOK U CHU-
CTEM, YMEHHUE UX HC-
110J1b30BaTh HA MPAKTHKE
MIpU PEIICHUH KOHKPET-
HBIX 3aJ1a4

1.2.3 IlIkajaa ouneHUBaAHUA

YpoBEHBb AOCTHKEHUN OtmeTka B 5-06anbHOI 1IKane 3auTeHo/ HE 3aYTEHO
BBICOKHI «S»(OTINIHO) 3a4TECHO
MIPOJABUHYTHIN «»(x0por1o) 3a4TE€HO
IIOPOTOBBIN «3»(yIOBIETBOPUTEIHHO) 3a4TEHO
HUKE IOPOrOBOTO «2»(Hey1I0BIETBOPUTEIHHO) HE 3a4TEHO




2. TunoBble KOHTPOJIbHBIE 32JaHNs MU HHbIC MaTepHaJIbl, HEOOX0AUMBIE ISl OLICHKH 3Ha-
HHM, YMEHUI, HABBIKOB, XapaKTEePHU3YIOIIHUX ITaNbl (POPMHUPOBAHUA KOMIETEHIUH B MPO-
ecce 0CBOeHHsi 00pa30BaTeJIbHOM MPOrpaMMbI

THUIIOBBIE 3AIAHUA JIJISI IPOBEJEHUSA ITIPOMEXYTOYHOM ATTECTALIUNA:

2.1. DK3aMeH

a) munosvle eonpocwi (Ipunoscenue 1)
0) Kpumepuu OYeHUBAaAHUsL

HpI/I OLICHKE 3HaHWUM Ha PK3aMCHE YUUTBIBACTCA:

1. YpoBeHb C(HOPMUPOBAHHOCTH KOMITCTCHITHIA.
2. YpoBeHb yCBOEHUS TEOPETUUECKHUX MOJIOKEHUN JUCIMUILTUHBL, TPABHILHOCTD (POPMYIUPOBKU
OCHOBHBIX OHSTHH U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUs (HPaKTHUECKOro MaTepuaia B 00beMe MporpamMmabl.

4. Jloruka, CTpyKTypa U rpaMOTHOCTb U3JIOKEHUS BOIpOCa.

5. YMeHue cBsi3aTh TEOPHIO C MPAKTUKOM.

6. YMmenue genatb 000OIIEHNUS, BEIBOIBL.

OneHka

Kpurepun ouenkn

OTinyHO

OTBETHI Ha MOCTABIEHHBIE BOIIPOCHI M3JIaralOTCs JIOTHYHO, TIOCIEI0BATENBHO U
He TpeOYIOT IOTOIHUTENBHBIX MOsiCHeHU. [101HO pacKkpbIBaIOTCS MPUIMHHO-
CJICZICTBEHHBIE CBS3U MEXY SBJICHUSAMH U COOBITHAMU. JlenaroTcss 000CHOBaH-
HBIE BBIBOJIBL. J|eMOHCTPHUPYIOTCS IITyOOKHe 3HaHUsI 0a30BBIX HOPMaTHBHO-TIPa-
BOBBIX akTOB. COOJI0OIat0TCSl HOPMBI JINTEPATYPHOU PEYH.

Xopowo

OTBeTHI Ha NMOCTABJIEHHBIE BOIIPOCHI U3JIaraloTCsA CUCTEMAaTU3UPOBAHO U TO-
ClIeI0BaTeIbHO. ba3zoBble HOPMATHBHO-IIPABOBBIE AKTHI UCTIOIB3YIOTCS, HO B
HEZ0CTaTOYHOM 00BbeMe. MaTepuai uznaraercsi yBepeHHo. PackpbITsl pu-
YHHHO-CJIC/ICTBEHHBIC CBSI3U MEX/IY SBJICHUSMH U COOBITUAMU. JleMOHCTpUPY-
€TCsl yMEHME aHAIM3MPOBAaTh MaTEPUal, OJTHAKO HE BCE BBIBOABI HOCSAT apry-
MEHTHPOBAHHBIN U JT0Ka3aTenbHbId Xapakrep. CoOM0Aat0TCsl HOPMBI JINTEpa-
TYpHOH peun.

Y 10BIETBOPUTENBHO

JomyckatoTcst HapyuieHusI B OCIe0BaTeIbHOCTH U3JIokeHus. FiMeroTcs ymo-
MUHaHUS 00 OTJEeNbHBIX 0a30BBIX HOPMATUBHO-TIPaBOBBIX akTax. HemosHo
PacKpBIBaIOTCS] IPUYNHHO-CIICJCTBEHHBIE CBA3U MEKAY SBJICHUSMH U COOBITH-
sIMH. J[eMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHUS BOTIPOCA, C TPYAOM pelia-
I0TCA KOHKpETHbIe 3a1aun. MimeroTcs 3aTpyaHeHus ¢ BeiBogamu. Jlomycka-
F0TCS HAapYIIECHUsI HOPM JIMTEpaTypPHOH pedH.

HeynosnersopurenbHo

Marepuan nznaraercsi Helocae0BaTelIbHO, COMBUUBO, HE IIPE/ICTABIIET OIIpe-
JIEJIEHHOW CUCTEMBI 3HAaHUH N0 JucUUIUIMHE. He pacKkpbIBarOTCS IPUUUHHO-
CJICZICTBEHHBIE CBSI3U MEXAY ABJICHUSAMH U coObITHAMU. He nmpoBoauTcs aHa-
3. BeIBoJBI 0TCYTCTBYIOT. OTBETHI HA TOTOJTHHUTEIBHBIE BOIIPOCHI OTCYT-
CTBYIOT. MIMeroTcs 3aMeTHbIE HapYLIEHUSI HOPM JIMTEPaTypHOU pedu.

Jad.

THUITIOBBIE 3AJAHUSA JIA TIPOBEJIEHUSA TEKYIIEI'O KOHTPOJIA:

2.2  KontpoabHasi padora

a) munosevie 3adanus (IIpunosxcenue 2)

0) Kpumepuu oyeHuBaHuUs

Beimonasiercs B muchMeHHO# Gopme. [Ipu orieHke paboThl CTYJCHTa YIUTHIBACTCS:

1. [paBriIbHOE PACKPBITHE COJEPIKAHKSI OCHOBHBIX BOIIPOCOB TEMBI, ITPABHILHOE PEIICHHE 3a-




2. CaMOCTOSATENBHOCTD CYXACHUH, TBOPUYECKHI 1TOIX0], HAYyYHOE 0OOCHOBAHUE PACKPHIBAEMOI
poOIEMBI.

3. IIpaBUIBHOCTD UCIIOJIB30BAHUS LUTAT (€CJIN IUTaTa IPUBOJUTCS IOCIIOBHO, TO HAJ0 B3STh €€
B KaBBIYKM M YKa3aTh UCTOYHMK C yKa3aHHEM (aMWINU aBTOpa, Ha3BaHUS IIPOU3BEACHUS, MECT 10 "
poJa u3laHus, TOMa, YacTu, maparpada, CTpaHHIIbI).

4. Hannuue B KOHIIE pabOThI OJHOIO CIMCKA JIUTEPATYPHI.

Ne Onenka Kpurepun oueHkun

n/n

1 OTnraHO CryneHT BBIIOIHUI padoTy 6e3 omnOOK U HEA0UETOB, IOMyCTUI He Oojee
OJIHOTO HeJo4eTa

2 Xopormio CryneHT BBIOIHUI paboTy MOTHOCTHIO, HO IOIYCTUII B Hell He Oojee of-
HOU HerpyOoii OMOKM 1 OJHOTO HEeJ0YeTa, WK He OoJiee IByX HeJoue-
TOB

3 Y 10BIIETBOPUTEIIEHO CryIeHT IpaBUIIBHO BBIIIOJIHUII HE MEHEE IT0JIOBUHBI Pa0OTHI HIIH JOITY-

cTui He Oolee IBYX rpyOBIX OIMOOK, UK He Oojiee oHOoi rpy0oii U oa-
HOU HerpyOoii oIMOKK 1 OHOTO HEeJ04YeTa, WK He Oosiee NBYyX-Tpex He-
rpyOBIX OMMOOK, WIIA OJTHOW HETPYOOH OIIMOKHU M TPEX HEIOUETOB, UIH
MPY OTCYTCTBUH OMIMOOK, HO MPH HAJIMYNH YETHIPEX-TISITH HEJJOYETOB,
IUIOXO 3HAaeT MaTepuall, AOMycKaeT HCKaxeHHe (HaKToB

4 HeynosnerBopurensHo CTyzeHT JOIyCTHII YKCII0 OIIMOOK U HEI0YETOB IPEBOCXOSIIEE HOPMY,
P KOTOPOH MOXET OBbITh BBICTABIICHA OLICHKA «3», HIIH €CIN NIPABUIBHO
BBITIOJTHHUJI MEHEC ITOJIOBUHBI pa60Tm

5 3auTeHo Brimonneno npaBuibHO He MeHee 50% 3amanuii, paboTa BEIMOIIHEHA IO
CTaHJAPTHOM MITH CAMOCTOSITEIBHO Pa3pab0TaHHON METOIUKE, B OCBEIIIe-
HUM BOMPOCOB HE COJCPIKUTCS IPyObIX ONIMOOK, IO X0y PEIICHUS Cle-
JIaHBI aPryMCHTHUPOBAHHBIC BbIBOAbI, CAMOCTOATCIILHO BBIITOJIHCHA Fpa(bl/l-
YeCcKasi 9acTh pabOTHI

6 He 3aureno CryneHT He CpaBWIICS C 3aJaHreM (BBIIIOJTHEHO NMPaBUIbHO MeHee 50%
3a/1aHKs BapHaHTA), HE PACKPHITO OCHOBHOE COZIEP’KaHUE BOIIPOCOB, NMe-
OTCA pr6ble OIIH/I6KI/I B OCBCHICHWHU BOIIpOCA, B pCIICHUHA 3a/la4, B BbI-
TIOJTHEHNH IpaUIecKor YacTH 3aaHus U T.JI., @ TAK)KE BBIIIOJHEHA HE ca-
MOCTOSITEJBHO.

2.3 Tect

a)  munoeot Komniekm 3a0anuii 0Jisi 6X00H020 mecmuposanus (IIpunoscenue 3)
MUNOBOU KOMNIEKM 3a0anull 015t umo2oo2o mecmuposanust (Ilpunoscenue 4)

6) Kpumepuu oyeHuBaHus

HpI/I OLIEHKE 3HAHMM OLICHUBAHHUS TECTOB YUYUTBIBACTCA:

1. VYpoBeHb c(hopMHPOBAHHOCTH KOMIIETEHIINH.
2. YpoBeHb YCBOEHHUS TEOPETUUECKUX TOJIOKEHUN TUCIUTIIUHBI, MPAaBHUIBHOCTH (OPMYITHU-
POBKHM OCHOBHBIX MOHATUA U 3aKOHOMEPHOCTEH.
3. Y poBeHb 3HaHUSI (PAKTUYECKOTO MaTepHala B 00beMe IPOrpaMMBI.
4 Jloruka, CTpyKTypa U TPaMOTHOCTh U3JI0’KEHUS BOTIPOCa.
5. YMeHue cBs3aTh TEOPHUIO C MPAKTHUKOM.
6 VMenne nenaTth 0000IIEHNS, BBIBOIEL.
Ne Onenka Kpurepun onenku
n/n
1 2 3
1 OTnuaHO €CJIM BBITIOJIHEHBI CJIETYIONINE YCIOBHUS:




t Ha BCE BOIIPOCHI, TIPEIIOIararoliie CBOOOIHEIN OTBET, CTYAEHT Jal TPaBUIIb-

- IJaHbI IPAaBWIbHEIC OTBETHI HE MeHee yeM Ha 90% BOmpoCcoB TecTa, UCKIIoYas
BOITPOCHI, HA KOTOPBIE CTYJICHT AODKEH JIaTh CBOOOIHBIN OTBET;

HBII U MOJHBIN OTBET.

2 Xoporio

€CJIM BBIMOJHEHBI CIIEIYIOIINE YCIOBHSI:

- TaHbI IPAaBIJILHBIC OTBETHI HE MEHEE 4eM Ha 75% BOIPOCOB TeCTa, NCKITIOYast
BOIIPOCHI, Ha KOTOPBIE CTYICHT JOJDKEH aTh CBOOOIHBIA OTBET;

- Ha BCE BOMPOCHI, IPEATIONAraroIre CBOOOIHBII OTBET, CTY/ICHT Jaj mpa-
BUJILHBIN OTBET, HO JIONYCTHJI HE3HAYUTEIBHBIC OIIIMOKU U HE TToKa3al Heo0Xo-
MO IOJIHOTEL.

3 Y 10BICTBOPUTEILHO

€CJIH BBITIOTHEHBI CIIeIYIOIINE YCIOBHS:
- TaHbBI IPABUIIBHBIE OTBETH HE MeHee ueM Ha 50% BOMpPOCOB TECTa, UCKITIOYAs]
BOIPOCHI, Ha KOTOPBIE CTYACHT JOJDKEH JIaTh CBOOOHBIN OTBET;

- Ha BC€ BOMPOCHI, IIPEATIONararolire CBOOOIHBIN OTBET, CTY/IEHT Jaj HETPOTH-
BOPEUYMBBIA OTBET, WII MPH OTBETE JIOMYCTHII 3HAUYNTEIIbHbIE HETOYHOCTH U HE
MOKa3a IOJHOTEI.

4 HCYI[OBJIGTBOPI/ITCHLHO €CJIM CTYACHTOM HEC BBIITOJIHCHBI YCJIOBHA, MPEAIIOJIararonuc OICHKY «Y noBie-
TBOPUTECIIEHO».

5 3adreHo BricTaBisercs IIpHU COOTBETCTBUU IMapaMETpaM 9K3aMEHAIIMOHHOM IIIKAaJIbI
Ha YPOBHAX «OTIHYHO», «XOPOIIO»,
«YAOBJICTBOPUTECIILHO.

6 He 3auteno BricTaBisercs IIpHU COOTBETCTBUU IapaMETpaM 9K3aMEHAIIMOHHOM IIIKAJIBI Ha

YPOBHE «HEYIOBIETBOPUTEIBHO.

2.4. 3amura J1abopaTopHoii padoThI

@) munosvie 3adanus ([Ipunoxcenue 5)

0) Kpumepuu oyeHUBaHus

[Ipu onieHke 3HAHUI Ha 3aIIUTE JIAOOPATOPHOM PAOOTHI YUUTHIBACTCS:

1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETEHIIUH.
2. YpoBeHb YCBOEHHUS TEOPETHUECKUX MOJ0KEHUH JUCHMIUIMHBL, TPAaBUIBHOCTH (HOpMYIH-
POBKHU OCHOBHBIX IIOHATHHA U 3aKOHOMEPHOCTEM.

3. YpoBeHb 3HaHUS (HaKTHUECKOro MaTepuaina B 00beMe NporpamMmal.

4. Jloruka, CTpyKTypa U TpaMOTHOCTb M3JIOKEHHS BOIIpOCaA.
5. YMeHue cBsA3aTh TEOPHUIO C IPAKTUKOM.

6. YMmenue ngenats 0000IIEHNS, BEIBOJBL.

Ne Onenka

Kputepun onenkun

1 2

3

1 OT1inyHO

CTyneHT npaBWIHHO Ha3bIBAE€T METOJ] UCCIIEIOBAHMS, IPABUIILHO HA3bIBAET
npudop, IPaBUIILHO IEMOHCTPUPYET METOUKY MCCIEIOBAaHUS /U3MEPEHUS,
IIPABUJIBHO OIICHUBAET PE3YJIbTaT.

2 Xoporto

CTYZICHT MIPpaBUJIBHO HA3bIBACT METOA MCCIICAOBAHUS, IIPABUJIBHO HA3bIBACT
HpI/I60p, O0IyCKacT €AMHUYHBIC OIIMOKH B JAEMOHCTpaun METOIUKH UCCIIC-
JOBaHUA /I/I3M€pCHI/I$I 1 OIICHKC €T0 PC3YyJIbTATOB

3 Y 10BIETBOPUTETHHO

CTyZeHT HepaBUIBLHO HA3BIBAET METOJ UCCIEIOBAHUS, HO IIPU STOM J1aeT
MpaBUILHOE Ha3BaHWE IprOopa. JlomyckaeT MHOKECTBEHHBIE OIIMMOKH B Jie-
MOHCTpAIIMH METOIUKHU MCCIIEIOBAHUS /M3MEPEHUS U OIICHKE €TI0 Pe3yiibTa-
TOB
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HeynosnerBopurensHo

CTyaeHT HeTpaBUIBLHO HA3BIBACT METOJ UCCIICOBAHUS, 1a€T HEMPABUIBHOE
Ha3BaHWe npudopa. He MoxkeT mpoaeMOHCTpHUpPOBaTh METOIUKY HCCIIEI0BA-
HUS /U3MEPEHUS, a TAKXKE OICHUTDH PE3YJIbTAT

3. IlepevyeHb U XapaKTePUCTUKHU NPOIeAYPHI OLIeHUBAHUS 3HAHUI, YMEHUI, HABBIKOB, Xa-
PaKTepU3yIOIIMX 3TaNbl (POPMHUPOBAHUA KOMIIETEHIN I

[Ipouienypa mpoBeaeHUs TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHON aTTecTalluu
o0Oyyarouuxcs Mo AUCUUIUIMHE PErJaMeHTHPYETCS JOKAIbHBIM HOPMATUBHBIM aKTOM.

IlepeyeHb U XapaKTEePUCTHKA MPOLEAYP TEKYIIEro KOHTPOJISI yCeBAeMOCTH M IIPOMEKYTOYHOI

o JTUCHUIIJIMHE

aTrecranmum

HawmnmenoBanue orie-
HOYHOTO Cpe/ICTBa

ITepuoguyHOCTH U CIIO-
co0 TIpOBeICHUS TIPOIIC-
JIyPHI OI[CHUBAHMUS

BI/II[I)I BBICTABJISAC-
MBIX OIICHOK

®opmMma yuera

OK3aMeH

Pa3 B cemectp, 1o
OKOHYaHWH W3Y9ICHUS
JUCIMIIIIMHBI

ITo naTnbannbHOM
LIKaJe

BenomocTs, 3aueTHas
KHIDKKa, TOPT(OoIro

KonTponbHas pabdora

Pa3 B cemectp, o
OKOHYaHUH U3yUCHHS
JUCIMIIIIMHBI

ITo msrTnbannbHOM
LIKAJIE U
3a4TEHO/HE3aUTEHO

JKypHaJl yCIIeBaeMOCTH
IpenojaBarens

Tect

BxonHoe TecTupoBaHue
B Hayaye U3y4eHus AUC-
LUUTUIAHBL.
Hrorosoe TectupoBa-
HHE pa3 B CEMECTP, IO
OKOHYAHHUH U3YUYECHUS
JACIUIUIHBI

ITo naTnbannbHOM
[IKaJIe WA 3a-
YTEHO/HE 3a4TEHO

Jluct pe3ynbTaTtoB U3 Ka-
OWHeTa TeCTUPOBaHUS,
KYpHaJ yCIieBaeMOCTH

MpernoaaBaTens

3amura 1abopaTopHOMA
paboThI

CucremMaTH4ecKy Ha 3a-
HATUAX

ITo naTnbannbHOM
LIKaJIe

JlaGoparopHas TeTpab.
JKypHaJ yCIIeBaeMOCTH
npernoiaBaress
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Ilpunoscenue 1
Tunosbie BONPOCHI K IK3aMEHY

3nams (OIIK-4.1):

1.
2.
3.
4.

IIpenmer u 3apauun rugporazoauHamMuku. Onpenenenne (IOHATUE) KUAKOCTH, Ta3a.
[Tonstre crmomuocTu. Kpurepuii criomHocTy.

OcCHOBHBIE CBOMCTBA )KUAKOCTEH U ra30B.

OcHoBHBIE (PU3HYECKUE CBOMCTBA )XUAKOCTEH U ra3oB. CrkuMaeMocTh. TeKkydecTs. 3a-

KOHBI BA3KOT'O TPCHUA.

5.

Mopens uaeanbHON )KUAKOCTH. HEHBIOTOHOBCKHE KHUIKOCTH.

. Cunpl, 1€MCTBYIOLINE B )KUJKOCTH.

6
7.
8
9

CBoiicTBa JaBJICHUSA B IIOKOSILENUCS KUIKOCTH.

. IloBepxHOCTH PaBHOIO JABJICHUS.

. CB00OO/1HAs TOBEPXHOCTH JKUAKOCTH.
10.
11.
12.

VYpaBHeHus Ditnepa paBHOBECHUS KUIKOCTH.
OcHOBHOE ypaBHEHUE rujipocTaTuku. 3akoH [Tackans.
Cuiibl CyMMapHOTO JaBJICHUS KUIKOCTH, ICUCTBYIONIETO HA TNIOCKUE U KPUBOJIMHEH-

HBIC ITOBCPXHOCTHU.

13.
14.

OTtHOcHTENbHBIN OKOU (PaBHOBECHUE) HKHUAKOCTH.
OCHOBHbIE OHATHS KHHEMATUKH KHUIKOCTH: TPAEKTOPUS, TMHUS TOKA, SJIEMEHTapHas

CTpyiika, TpyOKa TOKa, )KUBOE CEUEHUE, JIEMEHTAPHBIN Pacxo.

15.

Knaccn@nxaunﬂ MOTOKOB. MieanbHble )KUIKOCTU U Ia3bl. I[aBJ'ICHI/Ie, TEMIICpaTypa.

YpaBHEHUS COCTOSIHUSA

16.
17.
18.
19.

nepa).

20.
21.
22.
23.

ITotok xxuaxoctu. CpenHsst CKOPOCTb.

Bunb! aBukeHus KUIKOCTH.

OnHOMEpHbIE IOTOKHU KUJIKOCTEHN U ra3os.

HuddepennnanbHoe ypaBHEHHE IBIKEHUS HICATbHON )KUIKOCTH (ypaBHEHHE DHi-

[Inockoe (IBymMepHOE) IBUKEHUE UJI€AIbHOM KUJIKOCTH.

VYpaBHenue bepHym Usl yCTaHOBUBILErOCs ABUXKCHUSI UICAIBHOM JKUKOCTH.
Yucno Peltnonsaca.

OOmast uaTerpanbHast popMa ypaBHEHUI KOJIMUYECTBA ABMKEHUSI U MOMEHTA KOJIMYe-

CTBa JIBMIXCHU.

24,
25.

BaHUE).

26.

VYpasuenne bepuymnu 11st moToKa peanbHOH (BSI3KOH) JKUIKOCTH.
®dusnyeckuil cMbIci ypaBHeHUs bepHyun (reoMeTpuyeckoe U SHEPreTHUecKOoe TOIKO-

VYpasuenue pacxona. Koapdunuent Kopuonuca.

3nams (OITK-4.2):

27.
28.
29.
30.
31.

Bunel ruipaBanueckux noTepsb.

JIBM>KEHHE Ta30B: YCIOBHE MPUMEHUMOCTH 3aKOHOB I'MIPaBIIMKH K JABM)KEHUIO ra3o0B.
[Torpanuunsiii cnoit. AuddepennnanbHoe ypaBHEHUE OTPAaHUYHOIO CIIOS.
Knaccugukarus oTBEpCTHI 1 OCHOBHBIE XapaKTEPUCTHKH UCTEUSHHUS.

HcTeuenue )KUIKOCTH IIPU IEPEMEHHOM Harope (ONMOpPOKHEHHUE pe3epByapa, OMOPOK-

HEHUE COOOIIAIOIINXCS COCY/IOB).

32.
33.
34.
35.
36.
37.

CKopocTh pactipoCTpaHEHUsI BO3MYIIECHHI.
Meroa MalbIX BO3MYILICHU.
I'mppaBnnueckuii yaap.

[IpsAMO¥ CKaYOK YIUIOTHEHUS.
XapakTepUCTUKU OJTHOMEPHOTO TEUEHUS.
CBepXx3BYKOBBIE TEUEHUS.

12



38.
39.
40.
41.
42.

Kocoii ckauok yniaoTHEHusl.

Oco0OeHHOCTH IByXKOMIOHEHTHBIX U IBYX()a3HBIX TEUECHHH.

Teuenue xuaKocTH pU Pa30BOM PaBHOBECHH.

TerunoBo# cka4oK M CKa4OK KOHACHCALIUY.

Hcredenne »HUIKOCTH Yepe3 OTBEPCTHUS B TOHKOW CTEHKE (HEe3aTOIUICHHbBIE U 3aTOIJICH-

HBIE OTBEPCTHSA).

43.
44,
45.
46.

I'mppaBinueckuii pacy€r OTBEPCTUM.

Hacanxu. Kimaccudukanus u o61acTb IpruMEHEHHS.

I'mppaBinueckuii pac4€T HACAIKOB.

VcTeueHue xuaKoCTH IIpU NEPEMEHHOM Hanope (OIOpOXKHEHUE pe3epByapa, OIOpoKHe-

HHE COOOMIAIONIUXCS COCYIOB).

47.
48.
49.

JIBu>keHMe ueanbHOro ra3a B KaHaje nepeMeHHoro ceuenus (corio JlaBans).
Oco0eHHOCTH ABYXKOMIIOHEHTHBIX U JIBYX(Da3HBIX TEUCHUI.
Teuenue xuaKoCcTH IpU Pa30BOM PaBHOBECHH.
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Ilpunosxcenue 2

Tunosble 3a1aHNs K KOHTPOJIbHOI padoTe
Bormpockl k TeopeTnueckomMy 3aJaHUIO:

Ymems (OIIK-4.1):

1. OcHOBHBIE CBOWMCTBA XKUAKOCTEN U ra30B.

2. 3akoH BHyTpeHHero TpeHust Herorona. Kakue Bbl 3HaeTe KO3 GUIMEHTH! BA3KOCTH, OT KaKUX
[1apaMeTPOB 3aBUCUT UX BEIUYUHA?

3. JlaiiTe knaccuUKaIUo U ONpeaesIeHUe CUJl, ISHCTBYIOIINX B KUIKOCTH.

4. Hannmute ypaBHEeHHE paBHOBECHUS )KUIKOCTU Dilyiepa u 1aiiTe ero o0ObsCHEHHeE.

5. UeMm co3maeTcst U OT 4ero 3aBUCUT JaBlieHHE B xuakocTh? [lonb3ysce ypaBHeHUEM Ditnepa,
MOJIyYHTE OCHOBHYIO ()OPMYITY TUAPOCTATHKH.

6. [laiiTe BIBOT OapOMeTpHUUYECKON (hOPMYJIIBI - OCHOBHOM (hOPMYJIIBI adPOCTATHUKH.

7. Uto Takoe MOBEPXHOCTU paBHOro AaBieHua? Hamuiure ypaBHEHUE MTOBEPXHOCTH YPOBHS
JaBJICHHUS.

8. 3axoH Ilackans. [TpuHiun paboTel rugporpecca.

9. Kak onpenensiercs cuia JaBlICHUs )KUIKOCTH HA CTEHKH?

10. YUTo Takoe LEeHTp JaBIeHUS )KUIKOCTH U TJI€ OH PACIIONOKEH?

11. Haiite onpeneneHne MECTHOM, OCPEIHEHHOM, CPEIHEN CKOPOCTH, CKOPOCTH ITyJIbCALlUH, MacC-
COBOM CKOpPOCTH IMOTOKA.

12. YTo Takoe yCTaHOBUBILIEECS U HEYCTAHOBUBILIEECS IBHKEHUE?

13. JlaiiTe onpeneneHye JaMUHAPHOTO U TYpOYJIEHTHOTO JIBUKEHMUS.

14. Yro Ttakoe auHUA TOKa, TpyOKa Toka? Ilepedncnure OCHOBHbIE CBOWCTBA TPYOKH TOKA.

15. YpaBHeHUs HEPA3PBIBHOCTH MOTOKA B TU(GEpEeHIINATBLHON U THIPABIMYECKON (hopmax.

16. CocraBinstomue CKOpOCTH KUAKONW yacTulbl. Teopema Komn - ['ensmrosbsia.

17. Yto Takoe BUXpPb, KOMIIOHEHT BHXpsi? KakoBbl OCHOBHBIE XapaKTEPUCTUKU BHUXPEBOIO
IBIKEHUA?

18. Uro takoe BuxpeBas nuHMA? UYTO Takoe BHXpeBas TpyOKa M €€ HamnpsKEHHOCTb?

19. Yro Takoe LMPKYJIALMS CKOPOCTM M Kak OHa ompeznensderca. M3ioxure cynHOCTb
teopeMbl CToKca.

20. Kakoe nBM)Xe€HHE Ha3bIBACTCS NMOTEHIMAIBbHBIM? KakuMm ycloBHSM JOJKHBI YOBIIETBO-
pATH (QYHKIMS MOTEHLUANAa CKOPOCTH?

21. Yro Takoe (QyHKIHUS TOKa M KAaKOBBI €€ OCOOEHHOCTH?

22. JlaifTe ompenefieHWe WCTOYHMKA, CTOKA, JTUTIOJIA.

23. Cpopmynupyiite u AailTe MaTeMaTHYECKOE BBIPAXKEHHUE TEOPEMBbI HMITYJIbCOB.

24. Uznoxute cymHocth Teopembl H.E. KykoBckoro.

25. Hanumute nuddepeHnmanbable ypaBHEHUS ABHXKEHHS UIeaIbHOM KUAKOCTH Difnepa.

26. Hanmmure muddepeHnnanbable  ypaBHEHHS IBMIKEHHUS HICATBHON JKHUIKOCTH B (Gopme
I'pomexu - JIsmb6a. KakoBbl HHTErpasibl 3TUX YpaBHEHUNA?

27. KakoBBI 0COOEHHOCTH ABMKEHUS BA3KOUN KUAKOCTA U B YEM CMBICI 0000IIEHHON TMIIOTE3bI
Herotona?

28. Hanmmute ypaBHenus Haswe - CTokca.

29. Hanmumure kputepun Pelinonbaca, Ditnepa, @pyna, Apxumena u 00bsICHUTE UX GU3UIECKUI
CMBICII.

30. B yem cMmbIca TeopuH 1MO00US TUAPOJIMHAMUYECKHX MPOLIECCOB, CYIIHOCTh MOJIEIUPOBA-
HUS?

31. Hanumure 1 o0bsiICHUTE ypaBHEHHE bepHYIu [uid ujiealbHOW HECKUMAEMON JKUIKOCTH.
JlaiiTe SHEPreTHYECKyI0 U TEOMETPUUYECKYIO HHTEPIPETALIMIO YWIEHOB YPaBHEHHUSI.

32. Hanmmute ypaBHeHHe bepHyu 11 mOoTOKa peabHON KUKOCTH KOHEYHBIX Pa3MEpOB.
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33. Uto Takoe NMOJHBIN U be3oMeTpuueckuil Harmopbl? Kak onn uzmepstorcsi? Yto Takoe ruj-
PaBJIMYECKUN YKIOH?

34. Maiite KiacCH(PUKAIMIO THIPABINYECKUX CONMpOoTHBIeHNH. Hamummure u o0bsicaute Qop-
myibl Jlapeu u Beiic6axa.

35. BeiBeute popMyIly MECTHBIX ITOTEPh HANIOPA [IPH BHE3AITHOM PACIIMPEHUN TPYOHI.

36. Uznoxure cymHocTh onbiToB Hukypanze. Kakue cymiecTByroT 001acTu TpeHHsI IpU Tede-
HUU KUJIKOCTH 10 TpyOam?

37. KakoB 3akoH pacrpeneieHusi CKOPOCTEll MpH JaMHUHAPHOM TEUYEHHUH XHUAKOCTH B TpyoOe
kpyrioro ceuenusi? @opmyna [lyaseitns.

38. Hanumure u o0bsicaute Gopmyny CTokca JUisl CHIIBI CONPOTUBIICHUS! IBHKEHUIO 1Iapa B
BSI3KOM KUJKOCTH.

39. B ueMm cocTouT 0COOEHHOCTH Mepexo/ia JIAMUHAPHOTO TEUEHUSI KUJIKOCTH B TYpOyJIE€HTHOE
teueHune? Kputuueckoe uncino PeliHonbca.

40. KakoBbl OCHOBHBIE XapaKTEPUCTUKU TypOyJaeHTHOro TedeHus? Hamummre u oObsicHUTE
dbopmyny [Ipanaris.

41. Kak onpenensiercs BelnunHa K03 HUIIMEHTA THAPABINYECKOTO COMPOTUBIICHUS TIPU TypOy-
JICHTHOM TE€YEHUU B TpyOax?

42. OcHOBHBIE 3a/1a4M pacyeTa TpyOonpoBoIHbIX cucTeM. [locnenoBaTenbHOE U apaUIETBFHOE
CO€JIMHEHHE TPYO.

43. Kak BBIYMCIUTh KO3()PHUIMEHT pacxo/a U pacXo MPH UCTEUCHUH KaeNbHbIX KUIKOCTEeH U3
COCYJIOB Y€pe3 OTBEPCTHUS U HACATKU?

44. B yeM COCTOSIT OCHOBHBIE OCOOEHHOCTH HEYCTAaHOBUBIIETOCS JIBUYKEHUS KUJIKOCTH B TPY-
6ax?

45. HanumuTe ypaBHEHHE COCTOSHUS UACATbHBIX Ta30B U O0BSICHUTE €rO.

46. Kak ¢popmynupyroTcs ypaBHEHHE HEPA3pHIBHOCTH W YPABHEHHE KOJIMYECTBA JIBHIKCHHS
Diifiepa MPUMEHUTENBHO K ra30BOMY TEUEHHUIO?

47. Hanumute unterpan Cex - Benana u 00bSICHUTE €r0.

48. Hamummre u 00bSICHUTE ypaBHEHUE SHEPTUU JIJIs TEUEHUS rasa ¢ MoABOIOM TEIUIa U COBEp-
IIEHHEM paboThI, a TAKXKE B YCIOBUSIX YHEPTETUUYECKU U30JUPOBAHHOTO TEUCHUSI.

49. Yto Takoe CKOPOCTh 3ByKa M KaK OHA OIPEICIIIETCS B Ta30BOM cpene?

50. Hanumute onpenenenus 6e3pa3MepHbIX cKopocTeil - uncen M u A. BeiBequTe CBsI3b MEXIY
HUMU.

51. C nomomibio KaKMX OCHOBHBIX ra30IMHAMUYECKUX (DYHKIUI onpenenstoTcs napamMmeTpsl ra-
30Boro TeueHus1? YTo Takoe napameTpbl TOPMOKEHUS?

52. Kak n3MepuTh CKOPOCTh MOTOKA r'a3a ¢ HOMOIIbIO TaTYUKOB AABJICHUA?

53. Hamummre n 00BsICHUTE YpaBHEHHUE OOpAIIEHHBIX BO3CHCTBHIA.

54. IlpuBeauTe BhIpaXXeHUE JUII CKOPOCTH UCTEUEHMS ra3za U3 CY)KMBAIOLIUXCS COMEN U OTBEp-
cTuil. YTo Takoe KpUTHUECKOE OTHOIIEHNE AABJICHUN?

55. Uro Takoe como JIaBass U KaKOBbI XapaKTEPUCTUKH T€UEHUS raza B HeM?

56. Kak obOpa3yercs mpsMoii CKauOK YIIOTHEHUS?

57. Kak n3MeHSI0TCs apaMeTphl ra3a IpH rnepexo/ie yepes NpsMoil CKadyoK yrIoTHEeHUs ?

58. Kak m3MeHsieTcst SHTPOINHUS B CKAaUKax YIUIOTHEHHUS M pa3pexeHus’ Bo3MoxHO i cyie-
CTBOBAHME CKAUKOB Pa3pe:KeHus?

59. KakoB mporiecc cxartus ra3a B ckauke yriotHeHus? [IpuBenure ypaBHEHHE yIapHOH aaua-
6atel ['toronno u cpaBuute ¢ aguadatoit Ilyaccona.

60. B 4eM cOCTOSAT OCOOCHHOCTH TEUYECHHs Taza 4yepe3 JIAOMPUHTOBBIC YIIJIOTHEHHS?

61. KakoBsl ocoOeHHOCTH TeueHus ra3a B nuddyzope? Uro takoe KIIJ nuddyzopa?

62. B wem cymiHOCTB pabodero mporiecca ra3oBOro »kekropa? KakoBel ero XxapakTepHCTHKHU?

63. U3noxute OCHOBHBIE MPEJICTABICHHS O IIOIPAaHUYHOM CIIOE.

64. Yto Takoe TOJNIIMHA TOTPAHUYHOTO CJIOS U TOJIIIMHA BHITECHEHUS?
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65. Hapucyiite B 00I11eM BUe KapTUHY UCTEUEHUSI CBOOOIHOMN 3aTOIUICHHOM cTpyn. UTO Takoe
HayaJIbHbIA Y4aCTOK, OCHOBHOM y4acTOK?
66. M3noxuTe OCHOBHBIC 3aKOHOMEPHOCTH UCTEUEHHS CBOOOIHOM TypOyJIEHTHOH CTpYH.

3amaun:

Ymems (OIIK-4.2):

3anaya Ne 1 OnpenenuTs IIOTHOCT BO3IyXa IPHU JaBJIeHHH 5 ata n Temmnepatype 20 C

3amaya No 2 VI3meHeHHE BA3KOCTH HEPTETPOIYKTOB OT TEMIIEPATYPbl MOKHO MPEACTaBUTH Pop-
Mynoit  v=vo exp(-Ut), e vo - kuHeMaTHueckas Baskocth npu t=0 ‘C. M3mepeHusMu HaiieHO, 4TO
mpu t=3 ‘C v1=3.6cT, a npu =10 °C v2=2.1 cr. OnpenenuTh NOCTOSHHBIE Vo U U , BXOJSIIUE B
(GopMyIy, M BHMHCIUTH KUHEMATHUECKYIO BS3KOCTh mpu t=6 C.

3amaua Ne 3 ABTokiaB o0bemMoM 10 J1 HAMTOJIHEH BOAOW M 3aKPBIT repMeTHIecKu. OnpeaeuTh,
npeHedperas I3MeHeHneM 00beMa MaTepralla CTEHOK aBTOKJIaBa OT TEMIEPATyphl, MOBBIIICHUE JIaBJIe-
HUS B HEM P yBeIHMUYeHHH TeMIepaTyphbl Boasl Ha 40 °C. Koo dulueHT TepMUUecKOro paciIipeHus
Bozb! paer 0.00018 1/rpas, a koadumuent 06bemMHoro cxatus pased 4.19:101° m?/n.

3amaua Ne 4 Tlonp3ysice dopmysoi 3akoHa HeroTOHA, onpenenuty HanpsHKEHUE TPEHUsS Ha
CTEHKE, 00TeKaeMOil IOTOKOM BO3/yXa IIPH HOPMaJIbHBIX yciaoBusX. M3BecTHO, uTO Ha paccTosauuu 0.5
MM OT CTEHKH 3Ha4eHHe CKOpOCTU paBHO 19 m/c. I3MeHeHne CKOPOCTH y CTEHKH MOYKHO MPUHSTH JIH-
HEWHBIM.

3amaya Noe 5 OmpenenuTh KacaTelbHOE HAMpsDKEHUE TPEHHsI Ha CTEHKE, 00TEeKaeMoil BOJIOM,
ecIi BOJIM3U CTEHKH M3MEHEHHE CKOPOCTH BOJIBI IO HOPMAJH K Hel BbIpakaeTcst popmynoit  V=516y-
13400y?, m/c, Te Y - paccTosiHME OT cTeHKH, M. Temmeparypa Boas! 15 °C .

3agaua Ne 6 Haiitu u30bITOYHOE Py W aOCOJIOTHOE pa JAaBieHHe Ha TayomHe 400 MM mox
CBOOO/IHOM MOBEPXHOCTHIO PTYTH, €CIIH OAPOMETPUUECKOE JaBICHUE SKBUBAJICHTHO BbicoTe N=756 MM
pT. cT. Beipazuth Takxke 6apomerpuueckoe nasieHue B Mlla.

3amaya Ne 7 OmnpenenuTs BBICOTY HaluMBa HEPTH B pe3epByape, coolIIarIieMcs ¢ atmocdepoii,
€CJIM MaHOMETp, YCTaHOBJIEHHBIN Ha BbICOTE | M BBIIIE JHUIIA pe3epByapa, oKa3biBaeT AasieHue 0.5
aTu, a IotHocTh Hehtr 900 Kr/™m°.

3agaua No 8 Jlns m3MepeHHs MAfCHUS JABICHUS B BEHTWISAIMOHHON TpyOe NMpHMEHSETCS
HAKJIOHHBIH MUKPOMAaHOMETp, HAMONHEHHBIH CIIMPTOM ¢ yAenbHbIM BecoM 800 kr/m°. Yronm HakioHa
TpyOku Manomerpa 30°. OnpeieuTh HEOOXOAMMYIO JJIMHY LMIKaJIbl MAHOMETPA JUIS U3MEPEHHMS Majie-
Hus pasnenus go 0.001 art.

3anaya Ne 9 B neun u AbIMOBOI Tpy6e JABIMOBBIE Ia3hl MMEIOT B cpefiHeM Temiepatypy 300 'C
u ynenbHbIi Bec 4.3 H/m®. Temnepatypa HapyskHoro Bosayxa 14 'C, naenenue 760 mm pr. cT. Beicota
JTBIMOBOU TpyObI 5 M. Omnpenenuth pa3HOCTh NaBJIEHUU (TATY) MO 00€ CTOPOHBI 3aKPBITOM MEYHOM
JBEPKH, PACIIOJIOKEHHOW Y OCHOBAHMSI.

3amaga Noe 10 M3mepurtenb yCKOPEHUS, YCTAHOBIICHHBIM HA JIEKTPOBO3E, MPEACTABIISET COOOM
U-o0pa3Hyto TpyOKy, HaIllOJTHEHHYIO BOJIOM M PACHOJIOXKEHHYIO B INIOCKOCTH JBMKEHHs. PaccrosiHue
MEXy BEepTUKaJIbHBIMU KojieHaMHu TpyOku 200 MM. Onpenenutb yCKOpEeHUe 3JIEKTPOBO3a, €CIH Mpu
TOPMOXKEHUH PA3HOCTh YpOBHEN BOJIbI B TpyOKax coctaBmia 100 mm.

3amaua Ne 11 [Munuaapudeckuii cocyn iuaMeTpom 4 ¢M U BbicoTol 10 cM HamoJIHEH BOJIOH 110
noJ1oBUHBI. C KaKMM IpeAeIbHBIM YHCIOM 000POTOB MOKHO BpallaTh ATOT COCY]l OKOJIO BEPTUKAIBLHOMN
OCH, 4TOOBI 3 HETO €llle HE BbUIMBAJIACh BoAA?

3agaua Ne 12 Jins u3MepeHus BBICOTHI TOJIeTa TPUMEHsIeTCs TOUHbI Oapometp. Ilepen BeuieToM
OapoMeTp MoKa3bIBaM JaBieHNEe 745 MM PT. CT., @ B HAUBBICIICH Touke moaremMa - 500 MM pt. cT. Ompe-
JIeJTUTh BBICOTY TIObEMA, CUMTAs TeMIIepaTypy BO3/yXa 10 Beeii BricoTe pasHoit 10 °C.

3agaya Ne 13 TloxnopHast mpsAMOYroyibHasi BEpTUKaIbHAs cTeHKa mmpuHoi b=200 M caepxku-
BaeT Harop Bobl BeicoToi H=10 M. OnpenenuTs cUily MOJHOTO JaBJIEHUS Ha CTEHKY P U OMpOKH/IbI-
BarOIMil MOMEHT M. [IocTpouTh 31I0py aBICHMIA.
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3anaua Ne 14 OmnpenenuTh ycuime, CTpeMsIieecs pa3opBaTh MOJHOCTHIO HAOJHEHHYIO HEPTHIO
YKEJIE3HOJOPOXKHYIO [IUCTEPHY, €CIH TIOTHOCTH Hedtr 900 kr /M3, mimHa rmeteprs 10 M, a apaMerp
3Mm.

3amaya Ne 15 YenoBek mogHUMaeT B OOBIKHOBEHHBIX YCIOBHUSX JKesle3HbIH map Becom Go=300
H. Kaxkoro Beca map MOXxeT ObITh UM HOJHST MO BOJOK?

3amaya Ne 16 J/loka3aTh, 4TO €ClIM MpPH BPALICHUH >KUIKOCTH OKOJIO BEPTHKAIBHONW OCH YT-
JIOBasi CKOPOCTb YacTUIl yObIBaeT 0OpaTHO MPOMOPLUOHATIBHO KBAApaTy PacCTOSIHUS OT OCH Bpa-
IIEHUsS, TO TeYEHHUE MOTCHIMAIbHO. HaliTh moTeHmuan ckopoct u GpyHkiuio Tokal ][] y.[]

3amagya Ne 17 CxkopocTh 4acTull KHJAKOCTH, COBEPIIAIOLIEH BpalllEHUE BOKPYI BEPTUKAIbHOU
OCH, HM3MEHSeTCS OOpaTHO NPOMOPIMOHATIBLHO PACCTOSHUIO OT OcCH BpamieHusi. HailiTu 3HaueHue
LUPKYJISLUY BAOJb JIMHUMU TOKA.

3amaya Ne 18 Haiftu ypaBHEHHE IMHUU TOKa IUIOCKOTO IOTOKA, 33JJaHHOTO MOTEHIIMAJIOM
CKopocTed @=aXY, BBIYUCIUTh LUPKYJIALHUIO CKOPOCTH [/ BIOJb NPSAMOYTOJIbHUKA IPOU3BOJIBHON
BEJIMYUHBI, CTOPOHBI KOTOPOrO IMapajulesIbHbl OCSIM KOOpPUHAT.

3agaua No 19 Tlnmockuil yCTaHOBHMBIIMIICS TOTOK 3aJaH MPOCKIUSAMH CKOPOCTEH Ha OCH
xoopmuHat: Vx =2x/RY2; Vy=2y/RY? rne R = X?+Y?. Haiitn noTeHuman ckopocTeil ¢ U ypaBHEHHE
JINHUH TOKA.

3amaya Ne 20 VMccnenoBath MI0CKHIM MTOTOK U HaTH (PyHKIMIO TOKA, eciu Vy =ax?, Vy=-2axy.

3agaga Ne 21 B mOTOK JKMAKOCTH, MMEIOIIMI B IIONEPEYHOM CEUeHHH ®1 pacxon Q,, Biu-

BAeTCs APYroil MOTOK TAKOH K€ KUAKOCTH, XapaKTepu3yeMsblil pacxonoM Q,. OmpenenuTs KUBOE ce-
4yeHHue OOKOBOTO NPUTOKA W, U CEYEHHE MOTOKA IIOCIE CIAUSIHUSA, CUATAsi CKOPOCTH BO BCEX CEUEHUSIX

OJTMHAKOBBIMH.

3anaua Ne 22 ITo TpybonpoBoay auametpom d=156 MM pokadnBaroT Ma3yT MI0THOCTHIO p=900
kr/M°. OnpeenuTs 00BbEMHBIIH pacxon Q M CPEIHIOI0 1O PACXOIY CKOPOCTh Vep, €CITH MACCOBBIH pac-
xox G=50 000 xr/gac.

3anaua Ne 23 [lo razonpoBoay muamerpoM d=156 MM mepekauynMBaroT ra3, IMHAMHYECKAs BSI3-
KOCTb KoToporo 1=8.95107° mcex/m2, mnoTHOCTH p=1 K1/M°, MaccoBslit pacxox G=0.2 kr/c. OnpenenuTs
XapakTep JBIKCHHS U TIPUBEICHHYIO CKOPOCTb.

3amagya Ne 24 OnpenenuTh KPUTHICCKYIO CPEIHIOI0 CKOPOCTb, IPH KOTOPOU JIBHIKEHUE BOJIBI
1o TpyoonpoBoay nuamerpom 0=100 MM TEpPEXOIUT U3 JTAMHHAPHOTO B TYpOYJICHTHOE, €CITH TeMIIe-
patypa Bojsl t=20 °C.

3agaua Ne 25 Ilo tpybe amamerpom D=200 MM Teuer HedTh B KomuuectBe Q=60 n/c. Omnpe-
JeTUTh, KAaKOE KOJIMYECTBO BOBI JIOJDKHO MPOTEKATh 10 Tpyde nuamerpom d=150 MM, 4TOOBI IBHUKEHHE
B 00eux Tpybax ObLIO TUAPOJIUHAMHYECKH NOJO00HBIM. KHHEMaTHuecKre BS3KOCTH HE(TH W BOIBI
TIpU TeMIIepaType mpokaukd : v,=0,14 cm?/c; v,~0,01 cm?/c.

3amgaya Ne 26 [To Topu3OHTaNBHOI TpyOEe MEPEMEHHOTO CEYECHHUS IMPOTEKaeT MaealIbHasK KH/I-
KOCTh ¢ yfienbHEIM BecoM y=8,32 kH/M® B kommuectBe (=10 1/c. OnpenenuTh Nbe30MeTPUYECKHE
BBICOTHI B ceueHusx 1,2, 3, ecnu d;=d;=100 mm; d,=25 mm; p;=0,3 MITa.

3agaua Ne 27 Jlns u3MepeHHs CKOPOCTH BO3YIIHOTO MOTOKa HCIoOJb3yeTcs TpyOka IIuto -
ITpanaTis ¢ AByMsl OTBEPCTUSAMU AJIS U3MEPEHUS NaBICHUSA: JUHAMUYECKUM py U CTATUYECKUM p (CM.
Puc. 2.1). Onpeaenuts CKOPOCTb BO3AYLIHOTO ITOTOKA, €CIIU MOKa3aHue TU(GepeHIIMaTbHOIO KU IKOCT-

HOTO MaHOMETpa, MOJICOSUHEHHOTO K HUM U 3aIUTOr0 BoaoM, paBHO 100 MM. TemriepaTypa B TOTOKE
20 °C.
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Puc. 2.1
3agaua Ne 28 Pacxoj >KMIKOCTH B TPYOOIPOBOE U3MEPSETCS C TIOMOIIBIO pacxogomepa Ben-
Typu. OnpenenuTs pacxoJl BOAbI, €CIU OKa3aHHUe MOJICOEIUHEHHOI0 K HEMY PTYTHOIO Ju(depeHIu-
anpHOr0 MaHoMetpa pasHo 300 mm. /Inamerp TpyOku Bentypu B mmpokoit gactu 60 MM, B y3koi - 30
MM.

3amaua Ne 29 ITo raszonpoBosy mepejaercss Tas B KonuuecTse 6 MiH. M>/cyTku. Io Tpacce pac-
HOJIO’KEHBI KOMITPECCOPHBIE CTAHIIMHU, KOTOPBIC AAIOT a0COIIOTHOE AaBJICHHE ra3a Ha Bbixoje p,=40 ara.

CreneHp NOBBIIIEHUS JaBICHUS B KoMmIpeccope 1,4 , T.e. 1aBieHue p, Ha BXOJE CIEAYIOIIEH CTAaHIUU

JOJDKHO OBITH paBHO 28,2 ata. Tpyba razonpoBoaa umeet quamerp 630 MMm. OnipenenuTh pacCTOSTHHE
MEX1y KOMIIPECCOPHBIMU CTAHIIUSMU MOAKAYKH, €CITH HOpMasibHasl IUIOTHOCTH ra3a npu JasieHuu 760
MM pasHa 0,722 kr/m>. Temneparypa raza npu nepexauke 20 °C. KoshGHIMeHT rupaBindecKoro Tpe-
HUS TIPU 3TUX ycnoBusx paseH [14=0,02.

3amauya Ne 30 TpeOyercst onpenenuTh NaBJIeHUE B Hadaje BOJOMpPOBonaa auamerpa 150 MM u
mmHO# 20 KM, ecmi pacxoz cocTapiseT 1500 M3/cyTku, a faBieHue B KOHIE TPYOONPOBOa JOKHO
obITh 1,5 atn. Temneparypy npuasaTh paBHoii 20 °C . HaliTu Takke TpedyeMylo MOIIIHOCTh HACOCa, €CITN
ko3 durmeHT nosiesHoro nericteus Hacoca 80 % .

3agaya Ne 31 OnpenenuTh THAPABINYCCKUI YKIOH | B TPYOOIPOBO/IE MOCTOSIHHOTO JHaMeTpa
mmuHOM L =10 KM mpH nepekauke BOJbl, €CIM B Hayajie TpyObl JJaBjieHUE p, OOIbLIe, 4YeM JaBIICHHE

B KOHIIE p,, Ha BenuuuHy Ap=3000 kH/M?, 1 KoHel TpyObl pacronoKeH Bhiie Hayana Ha AZ=20 M.

3agaya Ne 32 OnpeenuTb 0CeBYI0 CKOPOCTh B TpyOe auMeTpoM (=120 MM mpu JaMUHAPHOM
IBWKCHUH, €CIIM U3MEpEeHHas Ha paccTossHuK =40 MM OT CTeHKH MecTHast ckopocTh V=1,51 m/c.

3amaga Ne 33 [1o npsimoit TpyOe umHON L=1 kM, quamerpom d=100 MM nipoTeKaeT JTaMUHAPHBIH
MOTOK KUAKOCTH CO CpeaHeit ckopocThio Vp=0,2 M/c. Onpenenuts MOTEp0 Hamopa Ha TpeHue hj,

ecii KHHeMaTHUecKast BA3KOCTh skuakocTa v[1=0,4 cm?/c.

3agaya Ne 34 AnOMUHHEBBIN MIAPUK qruaMeTpoM 0=3 MM majgaet B Macje ¢ MOCTOSHHOM CKO-
pocthio V=3 cm/c. OnpenenuTb KHNHEMaTHUECKYIO BSI3KOCTh Maciia, UMEIOLIEero IoTHOCTh p=0,88 T
fem®,

3ajaua Ne 35 Tpyba mmeerT BHe3amHoe paciiupenue oT guamerpa d;=100MM g0 auamerpa
d,=300 Mmm. OmpezmenuTh norepro Haropa N, 1 KOIPPHUIMEHT MECTHOTO CONPOTHBIICHHS, €CITH 00B-

emMHBIN pacxon Q=35,3 n/c.

3anaga Ne 36 Onpenenuts KOIPPHUIMEHT CKOPOCTH ¢ MPH UCTEYSHUH BOJBI U3 BHEIIHETO TO-
PU30HTAIBLHOTO HUJIUMHAPUYECKOTO0 HAcaaKa, CHA0KEHHOTO Ha KOHIIE BEHTUJIEM U KOJIECHOM, U30THY-
TBIM TIOJI IPSIMBIM yriioM. OTHOIIIEHUE AuaMeTpa Hacanka d kK paauycy 3akpyriienus koiena R d/R=0,2;
OTHOIIICHHE MTOJTHOM /UTHHBI Hacaaka L k ero auametpy d L/d=10; koo dumreHT COnmpoOTHBICHHS BX0/1a
B Hacajok (=1,2; koaddunuent Tpenus A=0,02.

3amaga Ne 37 OnpeniennuTh HAYaIbHYIO CKOPOCTh HCTEUCHHSI BOJIBI M3 OTBEPCTHS B JTHE COCY/IA,
3alOJIHEHHOTO CJIOSIMHM BOJIBI M Macjia OAMHAKOBOM ToiuMHbEl 1 M. OTHOCUTENbHAS MJIOTHOCTh Macia
0,8. IloTepsiMmu Hamopa npeHedpeyb.
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Hmemos nasvicu (OIIK-4.2):
3amaua Ne 38 Onpenenuts pacxoa BOABI, BEITeKaromie u3 Tpyost (Puc. 2.18), mo ciemyromum
JTaHHBIM:

Bemuiia BapuaHTbI
1 2 3 4 5 6 7 8 9
h,m 5.2 48 | 61 | 3.7 | 50 | 42 | 53 | 64 | 70 | 45
I, M 3.3 28 | 31 | 40 | 32 | 25 | 22 | 3.7 | 24 | 34
l,, m 71 /68|75 |61|63 |74 )]80] 79 65|69
Iy, m 2.7 32 | 30 | 25 | 28 | 33 | 29 | 27 | 31 | 3.2
l,, ™ 2.4 21 | 30 | 27 | 25 | 22 | 29 | 31 | 28 | 22
d; , Mm 135 | 140 | 165 | 180 | 150 | 170 | 130 | 250 | 160 | 150
d,, MM 78 92 85 75 89 | 102 | 93 85 95 77
R, MM 160 | 200 | 190 | 175 | 120 | 210 | 145 | 280 | 155 | 182

R

dilﬂ_.._as’tﬁ %
a)l
Z 1z

Q

3agaua Ne 39 Teno nBuxkercs B ctpatochepe Ha BeicoTe 20 KM co ckopocThio V=1000 km/u4.
Onpenenuth 3HaueHHe kputepust Maxa nu kosdduurenTa A, ecnu gaBieHue Bo3ayxa p=54,4 mOap,
I0THOCTH p=90 T/M°.

3anaua Ne 40 OmpenenuTh MOBBIIICHWE TeMIEpaTypbl Bo3ayxa A7 mepen NIBUKYIIUMCS B HEM
co ckopocTbio V=1000 m/c apTUIIIEpUHCKUM CHAPSIOM.

3amaua Ne 41 Meran npu naiaenmu p=MIla umeer mnotHOCTs p=6,29 kr/M°. CKOpOCTS
TeyeHus: raza W=80 m/c. OnpeaenuTs TeMnepaTypy, KOTOPYIO MOKaXET TEPMOMETp, MOCTaBICHHBIN
B noroke raza. Temmoemkocth Metana C,=0,53 kkan/(kxr:°C).

3agaua Ne 42 Tlotok Bo3ayxa npu gasneHun p=1 Mlla u temmneparype
t=-8 °C Teuer co ckopocthio W=100 m/c. Onpenenuts TemnepaTypy To, JaBieHHE po U MIOTHOCTb
0 ATOTO TOTOKA MPHU aAUA0ATHYECKOM TOPMOXKEHUHU JI0 COCTOSIHUA ITOKOS, & TaKXKe HAWTH CKOPOCTh
3ByKa B TIOTOKE.

3anaua Ne 43 Tpy6ka [Tuto - [IpanaTiss BMOHTHpPOBaHA B KPBIJIO CaMOJIETa, JIETALIET0 Ha BHICOTE
3000 m. Ha atoit BeicoTe atmocdepHoe nasienue coctasiuser 0,07 MIla u ckopocts 3Byka a=329 wm/c.
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JlaBneHre TOPMOXKEHHs Ha HOCHKE TpyOkH okasaiock paBHbM 0,11 MIla. KakoBa ckopocTh moziera
camoutera?

3anaga Ne 44 Comuto JlaBainsi, nmerolee 1uaMeTp KpuTu4eckoro ceueHus 50 MM U 1naMeTp BbI-
XOJIHOTO CEUeHHUs 75 MM, TTOICOSTMHEHO K OaiuToHy, B KoTopoM Temneparypa 710=400 °K u abcomtoTHOE
nasnenue po=1,2 MIla. Paboraet i1 cormio B pacueTHOM peXUMe, eCIIM Hapy>KHoe JaBieHue pasHo 0,1
MIIa? KakoBa CKOPOCTh UCTEUEHHUS U3 COILIa U KAKOB CEKYHHBIM pacxo/ Bo3ayxa?

3amaga Ne 45 Onpenenurs TEOPETHYECKYI0 CKOPOCTh aanabaTUYeCKOrOo HCTEYCHUS KHCIIO-
pola, Haxoxdwerocss noj nasiaeHueMm p,=/ Mlla, B cpeny c mporuBopasiieHueM p,=0,2 Mlla npu

temmneparype t= - 50 °C. Haiitn Takke KPUTHYECKYIO CKOPOCTH 3BYKA .

3amaua Ne 46 M3BecTHBI TapaMeTphl B 3aBOJICKON BO3AYITHOM MarucTpainu po=0,5 MIlau 75=300
°K. CymmapHas Tiomas meieid 1 HeIIOTHOCTEH COSIMHEHUN, CIIOCOOCTBYIONINX YTEUKE BO3AyXa, CO-
cTaBnsieT 5 cm?. ONpeaennTh MaCCOBBIH PACXO0J YTEUKH BO3AyXa M3 BO3AyXOMPOBOAA B aTMOChepy.

3agaua Ne 47 JInst mosrydeHHsI CBEPX3BYKOBOI'O MOTOKA BO3JyXa ¢ KOA(PPHUIMEHTOM CKOPOCTH
A=1,65 Ha BbIXOJIe MpUMEHSIOT coruio JlaBais. [Tnomanas kputudyeckoro ceuenus coria 20 cM2. Bosayx
BBITEKAET B CBOOOIHYIO aTMocdepy ¢ nasienuem 0,1 MITa. KakoBo H0/KHO OBITH pacdeTHOE /1aBJICHHE
B pecuBepe, 0TKy1a nmpoucxoaut ucreuenue? Temmnepatypa B pecuBepe 70=300 °K.

3agaua No 48 OmnpenenuTh CKOPOCTh IOTOKA IIOCIE MPSIMOTO CKadka VYIDIOTHEHHS IPHU
TEYEHUH BO3JyXa IO TpyOe €O CKOpOCTBbIO J0 ckayka W,=600 wm/c mpu nasinenuu p,=3 Mlla u

temneparype t,=27 °C, a Takxe ONpeAeiauTb IapameTpbl 3aTOPMOXKEHHOI'O IIOTOKA.

3agaua Noe 49 B omHOM W3 CEUeHHMH HICaIbHOTO CBEPX3BYKOBOTO COILIA JIaBJICHHUE B IMOTOKE
P, TEMIepaTypa TopMokeHUs Ty U KOIPPULUUEHT CKOpocTH A,. HaiiTu 3HayeHus nasnenus u ko3dou-

nueHta ckopoctu AL, Bo3ayxa (k=1,4) B ceuenun 2, rae Temueparypa paBHa T,; onpeienuTsb Oe3pas-

MEpHBbIE 3HAUCHU IUIONIaiel ceueHni | 1 2 1 UX COOTHOLIEHHUE. 3aauy PEeLIUTh AJIs CIEAYIOLINX 3Ha-
YEeHUU BEJIUYUH:

B BapuaHnTsl
CITHHa 0 1 2 3 4 5 6 7 8 9
p., MITa 054 | 048 | 053 | 050 | 058 | 060 | 062 | 051 | 057 | 055
T, 'K 310 | 302 | 318 | 311 | 340 | 327 | 314 | 319 | 328 | 334
M 057 | 043 | 061 | 058 | 060 | 055 | 061 | 059 | 062 | 0.48
T, ‘K 240 | 245 | 241 | 237 | 244 | 243 | 250 | 247 | 251 | 237

3amaya Ne 50 OnpenenuTh yTEUKy ra3a 4epes JJAOUPUHTOBBIC YIIJIOTHEHHS Ta30BOM TYpOUHBI
MO CIEAYIOUIUM JAHHBIM:

B Bapuantsl

A 0 1 2 3 4 5 6 7 8 9
HaBnenue nepen
YIJIOTHEHHEM P, 0.7 0.5 0.6 0.4 0.5 0.3 0.8 0.4 0.6 0.65
MIla
TemnepaTypa rasza
¢ OC 550 450 600 480 610 510 620 700 570 490
11
HaBnenue 3a
YIJIOTHEHHEM P, 0.10 | 0.18 | 0.10 | 0.16 | 0.15 | 0.14 | 013 | 0.17 | 01 | 0.12
MlIla
*Iucno mened 10| 7 |12 15| 2| 7 | 15 10| 12| 10
(rpebermikoB) Z

2 1.8 2.1 1.7 1.8 1.6 2.2 1.6 1.8 1.6

PaC‘lCTHOG CCUCHUU

f M2 X X X X X X X X X X
e 1, 105 | 105 | 10% | 10° | 10° | 105 | 105 | 105 | 10° | 10°
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f;’;;b%““mmpa‘" 085 | 082 | 090 | 0.78 | 0.81 | 0.83 | 0.77 | 0.80 | 0.79 | 0.75
3agaya Ne 51 OnpenenuTh OCHOBHBIE pa3Mephbl JO3BYKOBOI'O 3KEKTOpa
MO CHEAYIONIUM JaHHBIM:
BapuaHTsl
[ToTok Bemunuunaa 0 1 5 3 4 5 6 7 ) 9
E:/"CXOHG“ 015 | 02 | 03 | 018 | 04 | 031 | 022 | 025 | 04 | 032
DKeK- Temmnepa-
THpYyIO- R 150 | 200 | 180 | 210 | 250 | 300 | 280 | 260 | 215 | 185
i typat, C
fﬁize‘mepl’ 018 | 020 | 021 | 019 | 017 | 024 | 023 | 0.18 | 0.16 | 0.20
E:/CCXOI‘GZ' 031 | 04 | 042 | 051 | 065 | 06 | 04 | 05 | 045 | 05
Temnepa-
o 18 20 10 | 15 | 12 | 25 | 30 | 17 19 14
typat,, C
Omex- | MABICHHC Pyy |96 | 991 | 009 | 0.08 | 0.10 | 0,10 | 0.08 | 0,10 | 0.11 | 0.09
tupye- | Mlla
MBI Comporubie-
HHC Ha 1000 | 800 | 2000 | 1500 | 1800 | 2500 | 700 | 850 | 1600 | 1700
BCaCbhbIBAaHUHU
h, I1a
KA md-— | g6 | 945 | 065 | 048 | 052 | 056 | 047 | 051 | 057 | 055
dysopa, 1
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Ilpunosxcenue 3

TunoBoi KOMIUIEKT 3aaHUH /ISl BXOJHOTO TeCTHPOBAHUS

1. BuyTpeHHsis sHeprusi JaHHOM Macchl peajibHOTrO rasa...

A. He 3aBUCHUT HH OT TeMIIEpPATyphl, HU OT 00beMa.

b. He 3aBucut HU OT Kakux (hakTOpOB.

B. 3aBucut Tonpko oT oobema.

I'. 3aBucHT OT TEMIIEpaTyphl U 0OBEMA.

2. BHYTpEHHIOI SHEPTHI0 CUCTEMBI MOKHO H3MEHUTH (BEIOCPUTE HANOOIIEE TOYHOE TIPOA0IIKE-

Hue (passl...

A.. TonmbKo ImyTeM COBEpIIICHUS pabOTHI.

b. Tonbko nyTeM TermIoneperayu.

B. IlyreM coBepuieHus: pabOThI U TEIUIONEPEIaUH.

I'. Cpeau 0TBETOB HET IPABUIILHOTO.

3. B mpouiecce niaBneHust TBEpAOro Tejaa MOABOIUMOE TEILIO UAET Ha Pa3phlB MEKATOMHBIX

(MEXMOJIEKYJISIPHBIX ) CBSA3EH U pa3pylIeHUE JATBHETO MOpsAaKa B KpucTaiuax. [Ipoucxoaut iu npu
[IJIaBJICHUM U3MEHEHUE BHYTPEHHEW SHEpPIruu Tena’?

A. BHyTpeHHSs SHEprus Teja HE U3MEHSETCS.

b. BHyTpeHHss SHEprus Tela yBEIM4YUBACTCS.

B. BHyTpeHHsIs 3HEprus Tena yMEHbIIASTCs.

I'. BHyTpeHHss SHEprus Tejla HHOTAA YBEJINYUBAETCS,

MHOT/]a YMEHbBIIIAETCSl.

4. Kakoil TeroBoi porecc U3MEHEHUs! COCTOSHUS ra3a MPOUCXOJUT Oe3 TeriooomeHa’?
A. N300apHBIH.

b. M30x0pHBbIii.

B. N3orepmuueckuil.

I'. AqnaGaTHbIil.

5. neanpHblii ra3 nepeBOAUTCS U3 OAHOIO COCTOSIHUS B IPYroe ABYMs crioco0amMu: a—~0 U a—

B (cM. puc.). KakoMy cOCTOSIHHIO COOTBETCTBYET HaubombIasi TeMmeparypa?

p-10,Ia A_ a.
A
i DRSS T \ b. 6.
s el B. .
A R M A e I'aus.

]

Puc. 150

6. I[Ba OIWHAKOBBIX TBECPABIX TCJId, UMCIOIINX PA3JIMIHBIC TEMIICPATYPHBI, IPUBCIIN B COITPUKOC-

HOBEHHE TaK, [M0Ka3aHo Ha puc. Kakoe 13 nepeuncieHHbIX HUKE YTBEPKICHUH SIBIISIETCS BEPHBIM?

I

11| 25°C Il 70°c

1| 70°C n 1| 25°C

1 2 3
Puc. 151

A. Temonepenava oCymieCTBISIETCS TOMBKO B mojoxkenust 1 ot tena | x Temy 1.
b. Tenonepenaya ocymiecTBiseTcss TOIbKO B ToJokeHuu 2 ot tena |l k temy 1.
B. Temnonepenava ocymecTBIsIETCS TOIBKO B mojokennn 3 ot tena |l k reny |.
I". [Tpu mr060M TMOJIOKEHUH TEJN TeIUIonepeaada ocymecTisercs ot Tena | x temy I1.
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7. Uemy paBHa paboTa, COBEPIIICHHAS Ta30M IPU MEPEX0JIe ero U3 cocTossHus | B cocTosi-
nue Il (cMm. puc.)?

P-10% Ila
A
+ A. 8 xJIx.
I 3 b. 6 xJIx.
21 . >
: : B. 6 JIx.
11 : : I'. 8 mJIx.
]
1
! - ' >
0 1 2 3 4 v,M?

Puc. 152

8. BHyTpeHHss sHeprus uacabHOTO raza npy aauabdaTHoOM Iporiecce, rpaduK KOTOPOTo Mpei-
CTaBJICH Ha pUC.
a. He n3amensercs.
b. YBenmuuuBaetcs.
B. YMmenbsmaercs.
I'. Cnavana ymeHsbIaercs,
3aTeM yBEJIUYUBACTCS

Puc. 153

9. Bogopon u renuii paBHOK MacChl, B3AThIC IPY OJJUHAKOBBIX JaBICHHSX, HarpeBaroT Ha 20 K.
OnuHakoBast 11 paboTa coBeplIaeTcs Ipu 3TOM?

A. Pabora, coBepiieHHast BOJIOPOAOM, B 2 pa3a OoJibIie.

b. Pabora, coBepuieHHas reiaueM, B 2 pasza Oosiblie.

B. Cosepiarorcst paBHbl€ pabOTHI.

I'. ITo ycnoButo 3a1aui HEBO3MOYKHO CPaBHUTH pabOThI, COBEPIIEHHBIE T'a3aMU.

10. M neanbHBbIi ra3 MepeBOAUTCS U3 TIEPBOTO COCTOSIHUS BO BTOPOE JBYMs criocodamu: 1—a—
2 nu 1—6—2. B xakoM ciyuae rasy nepegaHo 0ospliee KOJIMYeCTBO TEIIOTHI?

pA \\\ A. 1—a—2.
G ‘\\ : b. 1—6—2.
' G\Q - B. B 00oux ciay4asx nepenaercsi OJUHAKOBOE KOJIMYECTBO
0 6 ~Sonst TETUIOTHI.
T I'. [To ycrnoButo 3a/1a4il HEBO3MOKHO CPABHUTH MEPeIaHHOE
s AN ra3y Teruio.
0 v
Puc. 155

11. B nporecce aguabaTHOrO pacIIMpeH s Ta3 coBepuIaeT padory, papayio 3 * 1010 Jix. Uemy
paBHO U3MEHEHHE BHYTPEHHEH dHepruu ra3a?

A. 0.

B. 3« 10" Jix.

8. -3- 10 JTx.

I'. I3MeHeHne BHYTPEHHEH SHEPTUU MOXKET MPUHUMATH JIF000E 3HAUYCHUE.

12. Kakyro paboTy coBepIINI BOJIOPOJI Maccoii 2 Kr npu n3o0apHoM HarpeBanuu Ha 10 K?

A.= 83 xJIx.
b.= 83 JIx.
B. 0.
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=125 xJIx.

13. TeroBas MammHa nory4ria ot HarpeBarens 0,4 M/ TEIIOTH ¥ OTaana XOJIOUIBHUKY
0,1 M/Ix ternotel. Yemy paBen KII/] Takoii TernoBoil MammHel?

A. 100%.

B. > 100%.

B. 75%.

I'.25%

Yacts b

14. B ctakaH ¢ BOJOM OIyCTHJIM KPUCTAJLIBI MApraHIIOBKU. Uepe3 HEeKOTOpoe BpeMsi MOJTy-
YHJICS PAaBHOMEPHO OKpAallIEHHBINH pacTBOp. MOryT Jin U3 pacTBOpa CaMONPOU3BOJIILHO 00Pa30BaThCs
KPUCTAJIJIMKU MapraHI{OBKH?

A. Ecnu HarpeThb, TO MOTYT.

b. Hukorna e Moryr.

B. Eciu oxnaguTh, TO MOTYT.

I'. Moryr, eciiu ObICTPO OXJIAJUTh, & 3aT€M HArPETh.

15. Ha puc. nmoka3aH npoliecc U3MEHEHHsI COCTOSIHUS UealIbHOTO raza. Yemy paBHa padora,
COBEpIIIEHHAS Ta30M, ECITH B 3TOM IIpoliecce OH monydmi 6 ¢ 10° J[x TemnoTsi?

p -10% ITa

AL e S
0 1 2 3 4 Vim
Puc. 154
A. 0.
B. -6 * 10° Ix.
B. 6« 10° Ix.
.3« 10* Ix.
16. Yemy paBHa paboTa, COBEpILIEHHAs ra30M IpHU Iepexo/ie ero u3 coctosiuus | B cocros-
P-10% Ma uue Il (cMm. puc.)?
A
¢ S A. 4 xJIx.
% ST b. 6 x/Ix.
B. 0.
o ! ; I'. PaboTa Mo>keT puUHUMATH JH000€ 3HAYCHHE.
0 1‘ 2I ?: =V, M3
Puc. 158 8. Uemy paBHa BHYTpEHHSS SHEPTUs 1 MOJIb 0OTHOATOM-HOTO
UJeaNbHOrO ra3a, Haxojsuerocs npu remmneparype 27 °C?
A0
b. 3740 [Ix.
B.7479 Ix.
I'.2493 JIx.

17. T'a3 momyumn 500 [Ix Tternotel. [Ipu aToM ero BHYTpeHHsIs 2HEprus yBeaudmiack Ha 300
JIx. Uemy paBHa paboTa, COBEpIIICHHAS Ta30M?

A. 200 Ix.

b. 800 [Ix.

B. 0.
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I'. 500 Ix.

18. Kakoe 3nauenne KII/] MoxxeT nMeTh ueaabHas TEIJIOBas MaIIMHa C TEMIIEPAaTypOl Harpe-
Barenst 527 °C u reMneparypoit XxonoauibHuka -27 °C?

A. 100%.
U,ﬂ?{( b. > 100%.
ety Rt foaetdietey Borstonins B. =95%.
e I'. = 63%.
Yacte b

400

200

Puc. 160

19. Ecnu B cTakaH ¢ BOJI0H OMyCTUTH KyCOYEK caxapa M pa3Mellarh, TO MOJIYYUTCS PaCTBOP ca-
xapa. MOXeT 71 U3 pacTBOpa CaMOIIPOU3BOJIBHO 00pa30BaThCs Kycouek caxapa’?

A. Ecnu Harpetp, TO MOXeET.

b. Ecam oxmaguTh, TO MOXKET.

B. Hukorna He MOXKeT.

I'. Moxert, eciu OBICTPO HAarpeTh, a 3aTeM OXJIAIAWTh.

20. B mporiecce n3o0xopHOro HarpeBanus ra3 moxyqui 15 MJx temnorsl. Uemy paBHO U3MeHe-
HUE BHYTPEHHEW sHepruu raza?

A. 15 M/Ix.

b. -15 MIx.

B. 0.

I'. OnpenienieHHO OTBETUTH HEJb3SI.
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Ipunoowcenue 4
TunoBoii KOMILIEKT 3a/laHUii J1JI5l HTOTOBOT0 TECTHPOBAHUS

Ymems (OIIK-4.1):

1. Ha3zoBute oCHOBHBIC (PU3UUECKHE CBOMCTBA JKUJIKOCTH.
a) INIOTHOCTb, YACJIbHBINA BEC, BI3KOCTD;
0) IJIOTHOCTB, BA3KOCTh, CKUMAEMOCTH;
B) IUIOTHOCTb, yJI€IbHBIN BEC, CXKUMAEMOCTb, BSI3KOCTb.
I'))KECTKOCTh, TEKYy4eCTh.

2. Tlpu nomoru Kakoro npudopa onpeaesseTcs IIOTHOCTh KUAKOCTU?
a) Buckozumetp CTokca;
0) apeomerTp;
B) CTaJlarMOMETD;
T') TEPMOMETD.

3. B kakux eauHunax usMepsercs KuHeMaTuueckuit kosdduunent Bsazkoctu (B cucreme CHU)?
a) CTOKC;
0) mackasb;
B) HbIOTOH;
T) Iyas;
1) JKOYJIb.

4. Kak onpenensiercs ruipaBiIMuecKuil pajinyc U ruIpaBIndecKuil Auamerp?

a) rMJpaBIMdecKuil paauyc R. — BHyTpeHHMI paguyc TpyOonpoBoaa, rTuApaBINYeCKUN qua-
metp D= 2R,;

0) ruapaBianueckuil paanyc R. — BHyTpeHHUH paauyc TpyoonpoBo/ia, IMIpaBIndecKuil 1ua-
metp D. = 4R,;

B) ruapaBnudeckuit pagnyc R.=S/x, runpasnuueckuit auametp D.= 2R.;

r) ruapaBiandeckuil paanyc R.=S/x, ruapasnudeckuii tuametp D= 4R. .

5. Ilpupaiienue napneHus B HOKOAIIEHCS )KUIKOCTH MPOUCXOIUT 3a CUET KaKUX CHII?
a) MOBEPXHOCTHBIX;
0) MacCOBBIX;
B) CHJI JaBJICHUS;
T) CUJI TPEHHUS.

6. Kakwne 9acTHIIbI )KUIKOCTH UCIIBITHIBAIOT HAOOJIbINIEe HATIPSKCHHUE CKATHSI OT JICUCTBUS THJIPO-
CTaTHYECKOI'O TaBJICHHUA?
a) HaxoJIAIINECs Ha JTHE pe3epByapa;
0) HaxofsIIKecs Ha CBOOOHON TOBEPXHOCTH;
B) HaxoJsIIrecs y O0KOBBIX CTEHOK pe3epByapa;
T') HaXOJISAIINECS B LIEHTPE TSHKECTH PACCMATPUBAEMOTO 00bEeMa KUJIKOCTH.

7. Kak popmynupyercs 3akon [lackans?

a) «BHemHee gaBieHne, MPOU3BOANMOE Ha )KUAKOCTD, 3aKJIIOYEHHYIO B 3aMKHYTOM COCYJIE,
NepeaaeTcs 3TOM KHUJIKOCTBIO BO BCE CTOPOHBI 0€3 U3MEHEHUS;

0) «Teno, morpyxeHHO€ B KHUJIKOCTb, TEPSET

8. UYto Takoe MOTOK KUIKOCTU?
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a) MHOKECTBO JIMHUH TOKa KUJKOCTH;

0) COBOKYITHOCTh DJIEMEHTAPHBIX CTPYEK KHUIKOCTH;
B) COBOKYITHOCTb TPYOOK TOKa KHIKOCTH;

T') IONIEPEYHOE CEUCHHUE.

9. PeanbHOI KUIKOCTHIO HA3bIBACTCS JKUIKOCTH,
a) He CYUIECTBYIOIIAs B IPUPOJIE;
0) HaXOMAIIASACS TIPU PEATBHBIX YCIOBUSIX;
B) B KOTOPOU MPHUCYTCTBYET BHYTPEHHEE TPCHHUE,
T') crocoOHast OBICTPO UCTIAPATHCS.

10. OTHOMIEHUE pacxo0/1a )KUAKOCTH K IIONIAIU )KUBOTO CEUCHUS Ha3hIBACTCS
a) CpeIHUI PacXo/1 MOTOKA KUJAKOCTH;
0) cpenHsisi CKOPOCTh MOTOKA;
B) MaKCUMAaJIbHAsE CKOPOCTh TTOTOKA;
') MUHHMAJIbHBIN pacxo/] MOTOKa.

11. B yeMm 3akit04aeTcsi reOMETpUYECKHI CMBbICH ypaBHEHUs bepHyau?

a) JUIsl MOTOKA pealbHOM KUJIKOCTH CyMMa TpeX BbICOT (T€OMETPUUYECKON, TbE30METPUUYECKOM
U BBICOTBHI CKOPOCTHOI'O Haropa) €CTh BeJIMYMHA TOCTOSIHHAS;

0) JIJ1s1 DJIEMEHTAPHOM CTPYHKH peaTbHOM )KUAKOCTH CyMMa TPEX BBICOT (T€OMETPHUYECKOM,
[IbE30METPUUYECKON U BBICOTHI CKOPOCTHOI'O HAIopa) €CTh BeJIMUYKHA IOCTOSHHAS,

B) IPY YCTAHOBUBLIEMCSI IBUKEHUU 3JIEMEHTAPHON CTPYHKH HCaJIbHOM JKUJKOCTH cyMMa
TPEX BBICOT (T€OMETPUYECKOH, Tb€30METPUUECKON U BBICOTHI CKOPOCTHOT'O HAIlOpa) €CTh BEJIMYMHA
ITIOCTOSIHHASL.

12. Kakum Oyzaer uuciio PeitHombaca, eciii CKopocTh )KUIkocTH 3 =10 M/c, BHyTpEHHUH THaMETp TPY-
oonposoaa d = 10 MM, KuHEMaTHYECKUH KO3 PUIMEHT BI3KOCTH KUAKOCTH V =10 cCT1?
a) 10;
6) 1000;
B) 100;
r) 10000.

13. Tlpu rcTe4eHNH KUAKOCTH Yepe3 MaJloe OTBEPCTHE B TOHKOM CTEHKE MPH MOCTOSTHHOM HaTope
pacxo JKUIKOCTH OIpeessieTcs mo hopmyrie
a)Q = uS\/2gHy;
0)Q = 9S = const,;
v,
B)Q = ?’

r)Q = 9S.

14. Yto Takoe MI0THOCTD KUIKOCTH?
a) OTHOIIIEHUE MACChI )KUJKOCTH K €€ 00beMy;;
0) OTHOIIICHHE BECa JKUJIKOCTH K €€ 00BheEMY;
B) OTHOIIIEHUE CHIIbI TSHKECTH KUIKOCTH K €€ 00BeEMY;
') OTHOIIICHHE MACChI K BECY JKHIKOCTH.

15. Tlo xakoit popmyie onpeaensercs KO3PPUIUEHT TEIIIOBOTO pacIMpeHus?
AV 1

By = V AT’
AV 1
0By =5 77
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16.

17.

18.

19.

20.

21.

22,

23.

Kakyto pazmMepHOCTb UMeeT CTOKC?
a)m°/c;
0) cMm;
B) cM? /c;
r) M.

Kakas u3 nmpuBeIeHHBIX 3aBUCUMOCTEH SBISIETCS (OPMYIIO OCHOBHOTO YPaBHEHUS THIPOCTA-
THKU?

a) p =Ppotpgh

O)p =&=p
F

B)p =7

Np=§su

[TpuBenuTe mpuMep rUAPaBIMYECKON yCTAaHOBKH, ICHCTBHE KOTOPOH OCHOBAaHO Ha 3akoHe [lac-
KaJsl.

a) pacxonomep Benrypu;

0) runpaBIMUECKUi Ipecc;

B) TUApOMY(]PTa;

r) TUApOTpaHchopMaTop.

Yemy paBHO aTMOc(hepHOE JaBJICHUE IPH HOPMATBHBIX YCIOBUSX ?
a) 100 MIlIa;
6) 0,1 MIIa;
B) 10 I'Tla;
r) 1000 ITa.

Kak HanpaBiaeHO ruApOoCTaTUYECKOE IaBICHUE K IUIOMIA/IKE, HA KOTOPYIO OHO JIeHCTBYeT?
a) 10 BHYTPEHHEN HOpMaJIH;
0) 1o BHELIHEN HOpMaJIH;
B) MMapajuiebHoO;
T') EPHEHIUKYISIPHO.

UYrto moHUMaETCs MOJT HAITOPHBIM MTOTOKOM YKHIKOCTH?
a) MOTOK >KUJIKOCTH, OTPAaHUYCHHBIH TBEPIbIMU CTEHKaMHU HE CO BCEX CTOPOH;
0) COBOKYITHOCTb 3JIEMEHTAPHBIX CTPYEK >KUJIKOCTH;
B) MOTOK HJIKOCTH, OTpaHUUYEHHBIN TBEPIBIMU CTEHKAMHU CO BCEX CTOPOH;
') COBOKYITHOCTb TPYyOOK TOKa.

Ymems (OIIK-4.2):
N neanbHOM )KUIKOCTBIO Ha3bIBAETCA
a) )KUJKOCTh, B KOTOPOI OTCYTCTBYET BHYTpEHHEE TPEHUE, HEC)KUMaeMasi, HepacIIupsIoLIasics;
0) )KMJIKOCTb, TOAXOAIIAs IS IPUMEHEHUS;
B) JKUJKOCTb, CIIOCOOHAs CKUMAThCS; T) )KHUJIKOCTh, CYIIECTBYIOLIAsi TOJIBKO B OIPE

r) h=pn/ pg.

Bs3KOCTB XUIKOCTH IIpU YBCIMYCHHUU TCMIICPATYPLL
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24,

25.

26.

27.

28.

29.

30.

31.

32.

a) YBEIMUYUBAETCS;

0) yMeHbIIIaeTCs;

B) OCTaeTCsl HEU3MEHHOM;

') CHayajia yMEHbIIAeTCs, a 3aTEM OCTAETCsl IIOCTOSTHHOM.

[Ipu nomoru kakoro npudopa onpeaensieTcs: IOBEPXHOCTHOE HATSKEHUE KUIKOCTH?
a) apeoMeTp;
0) BUCKO3HMETD;
B) TEPMOMETP;
T') CTaJlarMOMETP.

TpyOuaras moBepxXHOCTh, 0Opa3yemasi TUHUSMH TOKa ¢ OECKOHEYHO MaJIbIM IOIIEPEYHBIM cede-

HUEM, HAa3bIBACTCA

a) TpyOKa TOKa;
0) TpyOKa MmoToKa;
B) JINHUS TOKa;
T') SJIeMEHTapHasl CTpyhKa.
Teuenue )KUIKOCTH O CBOOOTHOM MOBEPXHOCTHIO HA3BIBACTCS
a) YCTaHOBHUBIILICECS;
0) HaMoOpHOE;
B) OE3HAIIOPHOE;
') cBOOOHOE.

Kakoii 6ykBoii 0603HauaeTcst JaBieHue?
a) p;
0)F;
B) J;
r) E.
CXMMaeMOCTh 3TO CBOMCTBO JKUIKOCTH
a) U3MEHATH CBOIO (OpPMY MO JeHCTBUEM JIaBICHUS;
0) U3MEHATH CBOM 00BEM IO ACHCTBUEM JaBJICHUS;
B) CONPOTHUBIIATHCS BO3ACUCTBUIO 1aBJICHUS, HE U3MEHSIS CBOIO (OpMY;
T') U3MEHATh CBOM 00BheM 0€3 BO3/ICHCTBUSI 1aBIICHHUS.
Bs3K0CTB )KHKOCTH 3TO
a) CIIOCOOHOCTH COMTPOTHUBIISITHCS CKOJIBKEHUIO UITH CABUTY CJIOEB JKUJIKOCTH;
0) cOCOOHOCTH MPEOI0IEBATh BHYTPEHHEE TPEHUE KUAKOCTH;

B) CIIOCOOHOCTb MPE0JI0JIEBATh CUITY TPEHUS KUJIKOCTH MEKY TBEP/IbIMU CTEHKaMH;

I') CHOCOOHOCTH MepeTeKaTh O MOBEPXHOCTH 32 MUHUMAJIbHOE BpPEMSI.
Kunemarnueckuit K03 PUIIMEHT BI3KOCTH 0003HAaYaeTcs rpeueckoil OykBoit

a) v;

0) W

B) 1;

r)T.

"JlaBneHue, IpUIOKEHHOE K BHEIIHEH TOBEPXHOCTH KUIKOCTH, IIEPENAETCS BCEM TOUKaM ITOU

KHUJIKOCTH TI0O BCEM HAIPABICHUSM OJIMHAKOBO"
a) 97O - 3akoH HproTOHA;
0) oT0 - 3aKkoH Ilackas;
B) 3TO - 3ak0oH Hukypanze;
T') 9TO - 3aK0H JKYKOBCKOTO.
3akon [lackams rmacut



a) aBJE€HME, IPUIIOKEHHOE K BHEILIHEH TOBEPXHOCTH JKUKOCTH, IIEPEIAETCS] BCEM TOUKaM
9TOM KUAKOCTHU IO BCEM HAIIPABJICHUSM OJINHAKOBO;

0) naBieHUE, IPUIIOKEHHOE K BHEITHEHN IOBEPXHOCTH KUAKOCTHU, IIEPEAAETCS BCEM TOUKAM
9TOM KUAKOCTHU 10 BCEM HAIPABJICHUSAM COIVIACHO OCHOBHOMY YPABHEHMIO TMIPOCTATHKH;

B) JIaBJICHUE, IPUIIOKEHHOE K BHEIIHEW [TOBEPXHOCTH JKMJIKOCTH, YBEJIMUUBAETCS 110 MEPE ya-
JI€HUs OT CBOOOIHOMN IIOBEPXHOCTH;

I') JaBJI€HHUE, IPUIIOKEHHOE K BHEILIHEN TIOBEPXHOCTH JKUJKOCTH PAaBHO CyMME JIaBJICHUM, TpU-

JIO)KCHHBIX C IPYIruX CTOPOH paccMaTpruBacMoOro obbeMa KNIKOCTH
F

33. Uien ypaBuenus bepHysmm, 0003Ha4aeMblii BRIpaXKCHHEM [ Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;
0) reoMeTpUUECKOM BBICOTO;
B) Ib€30METPUUYECKON BBHICOTOM;
I') IOTEPSHHOM BBICOTOM. ,
L

»

lo's
34. Unen ypaBuenusi bepnymim, 0003Ha4aeMblil BBIpaKeHHEM 22 naspiBaercs
a) MbE30METPUYECKOI BBICOTOM;
0) CKOPOCTHOM BBICOTO;
B) TEOMETPUUYECKON BBICOTOM;
') TAKOTO 4JieHa HE CYIIECTBYET.
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Ipunooicenue 5

Tunosble 3a1aHUS K JIa0OPATOPHBLIM padoTam

Hmems nasvixku (OIIK-4.1):
JlaGopaTtopnas pabora Nel OnpeneneHue pexuma TeUESHUS KUIKOCTH U Ta3a
JlaGopaTtopHnas padora Ne2 Mimroctpanus ypaBHenus beprysm

Hmemo nasvicu (OIIK-4.2):
Jlabopatopras padora Ne3 VcnbiTaHWEe HACOCOB, MOAKIIOUYCHHBIX MAapaLICIbHO U MOC/IEI0BA-
TEILHO

JlaboparopHuas pabota Ned VccnenoBanue mosi CKOpoCcTei U 1aBleHUH B paboveil YacTH BO3-
JYIIHON CTPYH
JlabGopaTtopHnast pabota No5 AspoaumHaMUYECKUE UCTIBITAHUS BEHTHISAILIMOHHON CETH
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Jluct BHECCHHs TOMOIHEH i B H3MEHEHMH B Pabo4yio nporpaMmy JHCOHILIHHEL
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Ha 2025- 2026 yuebubIii rox

Pabowas mnporpamma [ICPECMOTPeHA Ha 3acefaHMM Kadenpsl «UmxeHepusle cucreMsr m
SKOJIOTHA», IIPOTOKOT Ne 7 ot _ 13 mapra 2025 .
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30 mrons 2025 rona) cpok meHcTRHS — ¢ 1 ceHTsa6ps 2025 . Ha 1 rox
https:,’/xnu-SOaaildk.xn--plai/jmaoes/do,qovor s_PROFobrazovanie.pdf

2. OBC IPRsmart https://www.iprbookshop.ru/ (ymam. norosop Ne 11 810/2411 ot 2 cenTsiOps 2024
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