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1. IlepeyeHb IVIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHMs N0 JUCHMILJINHE, COOTHECEHHBIX C
INIAHMPYEMBIMH pe3yJIbTaTaMH 0CBOCHHs 00pa30BaTe/IbHOM MPOrpaMMbl

B pesynbraTe ocBoeHust 00pa3oBaTeIbHON MPOTpaMMBbl OOYJAIONMIACS JTOHKEH OBJIAICTh
CIEIYIOIIMMU Pe3yabTaTaMu 00ydeHU S MO JUCITUTLITUHE:

Pesynbrarel 00yueHus

dopmupyemas
KOMITETEH IS (C
yKa3zaHUEM KOJia)

[Ipumeuanue

3HaHus OCHOBBI ~ caMocCTOsATeNbHOM | CIIOCOOHOCTH PaboOTaTh

paboTHhI camocrositeabHo  (OK-
8)

COBpPEMEHHBIE HayyHO- | CrtocoOHOCTB

HCCIIeIOBATEITLCKUE OpPUHUMATh y4acTHEe B

TEXHOJOTUM M CHUCTEMBI B | HAy4HO-

obmactu TeXHOC(epHOH | MCCIeIOBATEIBCKUX

0e30MacHOCTH; METOJIbI | pa3paboTKax o

CHCTEMaTH3alHH U | TpOQUIII0 TOJTOTOBKH:

00paboTku WHOOPMAIIMY 110 | CHCTEMATH3UPOBATh

TeMe uccienoBanus; GopMmy | mHQOpMAIIUIO MO TeMe

MPEIOCTaBJICHHS OTUYCTOB UCCIICIOBaHUH,
OpUHUMATh y4acTUe B
IKCIIEPUMEHTAX,
o0OpabaThIBaTh
NOJY4YCHHBIC  JJAHHBIC
(IK-20)

ocHOBBl  mpoBeneHuss u | CocoOHOCTh

OIMCaHMsI UCCIICOBAaHU, B | IPUMEHSTh Ha

TOM YHCIIe | TPaKTHKE HaBBIKH

IKCIIEPUMEHTATBHBIX MPOBEICHUS u
OIHCAHUS
UCCIICZIOBaHUN, B TOM
qucie
IKCITEPUMEHTATBHBIX
(TK-23)

Ymenus pabotath camoctositensHo | CiocoOHOCTE paboTaTh

camocrositebHo  (OK-

8)
npuHumarb  ydactue B | CnocoOHOCTh
Hay4YHO- NPUHUMATh Y4acTHE B
M CCIIE0BATEIIBCKUX Hay4HO-
pazpaboTkax B  0O0JACTH | MCCIEAOBATEIHCKUX
TexHochepHOI pa3zpaboTKax o
0€30MacHOCTH npoQUII0 MOATOTOBKU:
CHCTEMaTH3HPOBATh CHCTEMaTH3UPOBATh
uH@opManMio 1Mo  TeMe | MHpOpMALMIO [0 TeMe
KCCIIEIOBAaHUM, NTPUHUMATh | UCCIEAOBAaHUN,
ydacThe B SKCIEPUMEHTaX, | IPpUHUMATh ydacTHUE B
00pabaTeIBaTh MOJyYEHHBIE | SKCIIEPUMEHTAX,
JTAaHHBIE o0OpabaTbIBaTh

IMOJYYCHHBIC JAHHBIC
([TK-20)




npuMeHATh Ha npakTtuke | CnocoOHOCTh

HaBBIKM  TPOBENIEHUS U | IPUMEHSATh Ha

OITMICAaHUsI UCCIICIOBAHMH, B | TIPAKTHUKE HaBBIKA

TOM YHCIIEe | MPOBEACHUS u

IKCIIEPUMEHTAIBHBIX OMHUCaHUS
HCCIEIOBaHN, B TOM
quclie
AKCTIIEPUMEHTATBHBIX
(IMK-23)

Bnanenus (HaBbIkM / | HaBBIKAMU CnocobHoCcTh paboTath
OTMBIT ACSATEILHOCTH) | CAMOCTOATEIBLHON pabOThI camocrositeabHo  (OK-

8)

HaBblkKaMu  ydactus B | CocoOHOCTh

Hay4qHO- MPUHUMATH YJacTHE B

HCCIeI0BaTENbCKUX Hay4YHO-

pazpaboTkax B  00JacTH | HCCIEAOBATEIBCKAX

TeXHOC(epHOI pa3paboTkax no

0€30IacHOCTH: NpOQUIII0 TOATOTOBKU:

CUCTeMAaTH3AINU CHUCTEMATU3UPOBAThH

HHpopMaAlMK MO  TeMe | MHPOopMAIUI0 IO TeMme

UCCIIEIOBAaHUN, TPHUHATHS | UCCICIOBAHUM,

ydacTusi B SKCIEPUMEHTAX, | IPUHUMATh yJacTUE B

00paboTku MOJTYYCHHBIX | DKCIIEPUMEHTAX,

TaHHBIX o0OpabaThIBaTh
MOJIyYCHHBIE  JaHHBIC
(IK-20)

HaBbIKaMU TpoBeneHuss U | CrocoOHOCTh

OITMCaHUs MCCIICOBAHNH, B | TPUMEHSTH Ha

TOM YHCIIE | MpaKTHKe HaBBIKU

IKCTIEPUMEHTATBHBIX MPOBEICHUS "
OTTHCaHUS
UCCIIEIOBAaHUM, B TOM
qrcIie
AKCIIEPUMEHTATBHBIX
(TK-23)

2. eJsib M MeCTO TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe ibHON NMPorpaMmbl

Hucuunnuna
MIPOTPaMMBI.

JlucuumirHa u3ydaercs Ha 3 Kypce B S U 6 cemMecTpax Ha 3a04HOI opme 0OydeHHs.

Henbto wu3yueHuss JUCHUIUIUHBL « uopocazoounamuka» sBigeTcss GOpMUpPOBaHUE Y
CTYIEHTOB HAay4yHOTO MHPOBO33DEHHUSI Ha OCHOBE H3YUEHHUS TEOPETUUYECKUX TOJNIOKEHUH U
OCHOBHBIX 3aKOHOMEPHOCTEH THIPOTa30JMHAMHUKH, I TOTO, YTOOBI MCIIOJIb30BATh MOJy4E€HHBIE
3HaHUS B CBOEH MPO(eCCHOHANBHOM 1S TeTbHOCTH.

Hanubiii kypc mnpeanasHaueH i cryaeHToB Hampasienus 20.03.01 Texnocdepnas
6e3omacHocTb. Kypc «'mapora3ofnHaMukay MO3BOJSET cHOpMYIMpPOBATh M peliaTh 3aJauyd IO
W3Y4EHHUIO MPOLECCOB NBYKEHUS JKUJKOCTEH M Ta30B B Pa3IMUHBIX Cpelax,u B OObEKTax
sKkochepsl U TEXHOCHEPHI .

Jns u3ydeHuss AMCUMIUIMHBL « MIpora3oArHaMrKa» HEOOXOAMMO 3HAHUE IMCLMILIMH:
«Bbicmass matematuka», «@Pusuka».. CTyIeHThl JOJDKHBI BJAJETh OCHOBHBIMU 3aKOHAMU U
HOHATUAMHU JTHX JUCHHUIUIMH, TakkKe UM HEoOXOAMMO 3HaHue JU(pPepeHLHaTbHOTO U

«'uaporazolMHaMHUKa» OTHOCUTCS K 0a30BOM 4YacTu 0Opa3oBaTelbHOU
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MHTETPAIIbHOTO MCYUCIEHHUS, yMEHHE pelath Mpocreiinme auddepeHnanbHble ypaBHEHUS;
00aaTh 3HAHUSMH B 00JIaCTH MAaTEMaTUYECKOTO aHAIIM3a.

3. Conep:xanue padoyeii nporpaMmbl (00beM TMCHUIIMHBI, THIIHI U BUABI y4eOHBIX
3aHATHH, y4eOHO-MeTOoauYeCKoe 00ecreYeHne CaMoOCTOATeIbHOM Pa00Thl 00y4aroMXxcsi)

Conepsxanue pabodeit mporpamMmbl nipeactaBieHo B [Ipunoskennu No 1.
4. ®oH/1 OLIeHOYHBIX CPeACTB 10 AMCHUILINHE
4.1. Ilepe4yeHb KOMIIETEHIIUI ¢ YKa3aHMEM 3TaNoB UX ()OPMUPOBAHHUS B Ipolecce
OCBOeHUS 00pa3oBaTe ibHON MporpaMmmbl. OnucaHue MokasareJeil 1 KpuTepreB OLe HUBAHUS

KOMHeTeHHI/Iﬁ Ha pa3/IMYHbIX 3Talax ux (l)OpMHpOBaHI/Iﬂ, OIIMCaHHE IIKAJ OICHUBAHUA

OK-8 CriocobHOCTh paboTaTh CaMOCTOSITEIIEHO

Otan [Tnanupyemblie Kputepuu oreHnBaHus pe3ylbTaTOB 00ydeHUS
(ypoBeHb) pe3yabTaThl
OCBOEHHUS o0yueHus
KOMIIETeHII | (TOoKa3aTenu 2 (e 3 5
u JOOCTUKECHUA 4
YIOBIETBOPHUT | («YIOBIETBOPHUTE («OTmu
3aJIaHHOTO («Xoporo»)
€IIBHOY) JILHOY) HOY)
YPOBHS
OCBOCHUS
KOMIIETEHIIHH )
Ilepsrb1it 3HaTh: OCHOBBI | HE 3HAET | 3HaeT B LIEJIOM | 3HAET 3HAET
JTarn CaMOCTOSITETIFH | OCHOBBI OCHOBBI OCHOBBI OCHOBBI
(YpoBeHB) 0if paboTHI CaMOCTOSITEIb | CAMOCTOSITENILHOM | CaMOCTOSITEN | CaMOCTOs
HOI paboThI paboThl, HO | BHOU TEJIbHON
JOTTyCKaeT paboThl, HO | pabOTHI
rpyoble OIMOKM | JOIyCKaeT
HE3HAYHUTEb
HbIE OLIMOKI
Bropoit YMersb: HE yMeeT | yMeeTr  paboTarth | ymeer ymeeT
JTan paboTtartb paboTatb CaMOCTOSATENbHO, | paboTaTh paboTtatb
(YpoBeHB) CaMOCTOSTENbH | CAMOCTOSATENb | HO JIOMYCKAeT | CaMOCTOSITEN | CaMOCTOs
0 HO rpyObie OIMOKH | BHO, HO | T€IbHO
JOIMYCKAeT
HE3HAYUTENb
HBIE OIIM OKH
Tperuit Branets: HE BJIQJIEET | BJagCeET BJIAJIEET BJIAJIEET
aTal HaBBIKAMU HaBBIKAMU HaBBIKAMU HaBBIKAMU HaBBIKaM
(YypoBeHB) CaMOCTOSITEIBH | CAaMOCTOSITENIb | CAMOCTOSITENIBHOW | CaMOCTOATEN | U
ol paboTHI HOH paboThI paboTHI, HO | bHOU camMoCTOs
JOIyCKaeT paboThl, HO | TeIbHOU
rpyoble ONMOKU. | JIOMYyCKaeT paboThI
HE3HAYUTENb
HBIE OIMOKI




I1K-20 CriocoOHOCTh MPUHUMATD YUYACTHE B HAYYHO-HUCCIIEA0BATEIIbCKAX pa3pabOTKax 1Mo
IpOoQUIII0 MOATOTOBKH: CHCTEMAaTU3UPOBATh HH(POPMAIIUIO 110 TEME HCCIeI0BaHU M, IPUHUMATh
y4acTHe B dKCIEpUMEHTax, 00padaThIBaTh MOJyYEHHBIE TaHHBIC

Otan [Tnanupyemsie Kputepuu orieHuBaHusI pe3yabTaToB O0Y4eHH S
(YpoBeHbB) pe3yabTaThl
OCBOCHHS o0y4eHus
KOMIETCHIIH TTOKa3aTeNnu
u I(LOCTI/I)KCHI/ISI 2 («He 3 4 >
YIOBJIETBOPUT | («YIOBIETBOPUTE («Otnuy
3aJIaHHOTO («Xoporioy)
€IIBHOY) JIHOY) HOY)
YPOBHS
OCBOCHHUS
KOMIIETEHIIHH )
[lepBr1it 3HaTh: HE 3HAET | 3HaeT B LIECJIIOM | 3HAET 3HAET
JTan COBPEMEHHBIE | COBpPEMEHHBIE | COBPEMEHHBIE COBPEMEHHBI | COBpEMEH
(YpoBeHB) Hay4HO- Hay4HO- Hay4HO- €  Hay4HO- | Hble
MCCIIEZIOBATENb | MCCIEOBATENb | UCCIENOBATENbCK | MCCIEeI0BaTe | HAydHO-
CKHE CKHE M€ TEeXHOJOTHH U | JIbCKUE HCCIIENIOB
TEXHOJIOTUU M | TEXHOJOTUU U | CHCTEMBI B | TEXHOJIOTUHU | aTelIbCKU
CHCTEMBI B | CHCTEMBI B | obmacTu Y CHCTEMBI B | €
obnacTu obnactu TexHochepHon obmacTu TEXHOJIOT
TexHocepHoil | TexHochepHO | O€30MacHOCTH; TeXHOC(EepH | Uu u
0e30macHOCTH; | 0€e30MacHOCTH, | METOIbI oi CHCTEMBI
METO/IbI METO/IbI cucTemMaruzanuu | 6e30macHocT | B
CUCTEMATH3allk | CUCTeMaTu3al | U 00paboTKU | U;  METOHBI | 00JIacTH
U U 00paboTKu | UM u | uaopmanuu 1O | cucTeMaTtusa | TexHocde
nHpOpMAITUU 00paboTKH TeMe 19078 U | pHOH
o TeMe | HHpOopMAIlUK | MCCIIEOBaHUS; 00paboTKH Oe3onacH
HCCIIEIOBAHHUS; | 1O TeMe | popMy nHpopMaIU | OCTH;
bopmy UCCIIEIOBAHUS; | MPEJOCTABICHUS | U 1O TEME | METOJIbI
npenocraBieHu | Gopmy OTYETOB, HO | MCCIIEZIOBAH | cHCTeMar
sl OTYETOB MPEIOCTAaBJIECH | JIOMYyCKaeT us;  Qopmy | uzauuu u
Usl OTYETOB rpyoble ommOKu | mpenocraBie | 00paboTK
HUS u
OTYETOB, HO | HHpOPMaA
JOIyCKaeT 1007070 (0
HE3HAYUTENb | TeMe
HbIE OIMOKN | UCCIIEIOB
aHUSs;
topmy
npenocTa
BIICHUSI
OTYETOB
Bropoiu YMers: HE YMEET | yMeeT IPUHUMATH | YMEET yMeeT
aTaIn MPUHUMATD NpUHUMATD ydqactue B | IPUHUMATh | IIPUHHUMA
(YpoBeHB) y4dactue B | ydactue B | HAy4HO- ydactue B | Tb
Hay4HO- Hay4HO- UCCIIEZIOBATENIbCK | HAy4HO- ydacTue
WCCIIEZIOBATENb | MCCIEOBATENb | UX pa3paboTkax B | MccienoBare | B
CKHX CKHX obnactu JIBCKUX Hay4YHO-
pa3paboTkax B | pa3paboTkax B | TexHOC(epHOU pa3paboTKax | MCCIEeA0B
oOnactu obnactu 0€301acHOCTH B o0iacTu | aTelbCKU
TexHocepHol | TexHocepHOIl | cucTeMaTu3upoBa | TEXHOCPEpH | X




0e30macHOCTH: | 0€30macHOCTH: | Th HHGPOPMAIHUIO | OH pazpabot
CHCTEMAaTU3UPO | CUCTEMaTH3Up | IO TeMme | 6e30IacHOCT | Kax B
BaTh OBaTh UCCIIeZIOBAaHUH, u: obmacTu
WHPOPMAITHIO WHPOPMAITUIO | IPUHUMATH cucreMatus | TexHocde
o TEME | 1o TeMe | yJacTue B | HpOBaTh pHOI
WCCIIEZIOBAaHUMN, | MCCIEOBAHUM, | SKCTIEpUMEHTax, | mHpopMmanu | Oe3omacH
MPUHUMATh NPUHUMATh 00pabaTeIBaTh 0 10 TEeME | OCTH:
yJacTue B | ydacTue B | MOJIy4eHHBIE UCCIIEZIOBAaH | cucTeMar
IKCIIEPUMEHTAX | SKCIIEpUMEHTa | TaHHBIE, HO | UH, M3HpOBAT
, 00pabatbIBaTh | X, JOIYCKaeT NpUHUMATh | b
IIOJTy4YEHHBIE oOpabareiBaTh | rpyOble ommMOKM | ydacTHe B | HH(popMa
TaHHbBIE MOJTy9eHHBIC OKCIIEPUMEH | IIUI0 110
JTAHHbBIC Tax, TeMe
oOpabaTpiBa | HICCIIEZOB
Tb aHUMH,
MOJy4eHHBIE | TPUHUMA
JaHHBIE, HO | Th
JOMyCKaeT y4qacTue
HE3HAuYUTeNb | B
HbIC OIIMOKH | DKCIIEPUM
CHTaX,
obpabat
BIBAaTh
MOJTy4eH
HBIC
TTAaHHBIC
Tperuii Bnaners: HE BJIAJIEET | BJIAJEET BJIAJICET BJIAJICET
JTarn HaBBIKAMU HaBBIKAMHU HaBBIKAMU HaBBIKAMHA HaBBIKAM
(YpoBeHB) y4aCTHS B | yuactus B | ydacTus B|ydacTsi B | H
Hay4HO- HAy4HO- Hay4HO- Hay4HO- yY4acTHS
WCCIIeZIOBATENb | MCCIIEOBATENb | HCCIENOBATENbCK | HCCIeaoBaTe | B
CKHX CKHX UX pa3paboTKax B | JICKUX Hay4HO-
pa3paboTkax B | pa3paboTkax B | obmactu pa3paboTKax | MCCIIEHA0B
obnacTu obnactu TexHochepHon B 00JIaCTH | aTeIbCKH
texHocepHoit | TexrochepHOU | OGe30macHOCTH: TeXHOCEepH | X
OezomacHOCTH. | OE30MACHOCTH: | CHCTeMaTH3aluu | Oi paspabot
cHUCTeMaTH3alK | cCUcTeMaru3al] | HHpopManuu 1o | 6e30MacHOCT | Kax B
u uHbopMaLKH | UU TeMe u: obJsacTu
o TeMe | HHpopMaIlUU | HCCIIeJOBaHUH, cucTemarusa | Texocge
UCCIICZIOBaHUH, | 1O TEeMe | IPUHSTUS 100701 pHOI
NPUHATUS UCCIIEIOBAHUH, | ydacTus B | uH(opmaru | 6ezomacH
y9acTus B | IpUHSTHUSA OKCIIEPUMEHTAX, | W TI0O TEeME | OCTH:
IKCIIEPUMEHTAX | ydacTus B | 00paboTKM UCCIICZIOBAH | cHCTEMar
, 00pabOTKH | HKCIIEPUMEHTA | MOJy4eHHBIX Ui, u3aluu
MOJTYYCHHBIX X, 00pabOTKH | TaHHBIX, HO | IPUHSATHUSA nHpopMa
JTaHHBIX NOJIyYEHHBIX | JOMYCKAeT y4acTHsi B | IUU  TIO
JTAHHBIX rpyOble OIMOKH. | SKCIIEPUMEH | TeMe
Tax, HCCIIEIOB
00paboTku aHuM,
MOJYYCHHBIX | MPUHSTHUSI

JaHHBIX, HO

y4qacTust




JOITYCKAeT
HE3HAYUTEIb
HBIE OLLMOKH

B
AKCTIEPUM
CHTaX,
00paboTk
u
MOJTy9eH
HBIX
HTaHHBIX

[IK-23 CnnocoOHOCTh MNPpUMCHSATH HAa ITPAKTUKE HABBIKK ITPOBCACHUA U OITUCAHU L HCCHGHOB&HHﬁ, B

TOM YHCJIC SKCTICPUMCHTAJIbHBIX

OTan [Inanupyembie Kputepuu oneHuBaHus pe3ylbTaTOB 00ydeHUS
(ypoBeHbB) pe3yabTaThl
OCBOCHHUS o0yueHus
KOMIIETEHIIA (moxkazarenu 2 («He 3 5
u JOCTUKECHUSA 4
YIOBJIETBOPHUT | («YIOBIETBOPUTE («Otnuy
3aJIaHHOTO («Xoporto»)
€IIBHOY) JILHOY) HOY)
YPOBHS
OCBOCHUS
KOMIIETEHIIHH )
[lepBr1it 3HaTh: OCHOBBI | HE 3HAET | 3HaeT B LIEJIOM | 3HAET 3HAET
JTan MPOBEACHUS U | OCHOBBI OCHOBBI OCHOBBI OCHOBBI
(YpoBEHB) OMUCaHUS NPOBEJCHUS U | IPOBEICHUS U | IPOBEACHUS | MPOBEACH
HCCIeIOBAaHUM, | ONMHUCAHUS OTUCaHUS U OIHCAHUs | Us "
B TOM 4YHCIE | UCCIEOBAaHUH, | UCCIEOBAHMI, B | HCCIENOBAaH | OMUCAHUS
SKCIIEPUMEHTANl | B TOM YHCIE | TOM yucie | i, B TOM | UCCIEIOB
BHBIX SKCIIEPUMEHTA | SKCIIEPUMEHTAIBH | YHCIIE aHui, B
JBHBIX BIX, HO JIOMYCKAET | IKCIIEpUMEH | TOM
rpyOble OIMOKM | TaJIbHBIX, HO | YMCIIe
JIOIYCKaeT AKCIIEPUM
HE3HAYUTENb | CHTAIbH
HBIC ONMOKHN | BIX
Bropoit YMeTb: HE YMEET | yMEET MPUMEHSTH | YMEET yMeeT
aTan MPUMEHATh Ha | IPUMEHATh Ha | Ha MpaKTHKE | MPUMEHSTh | MPUMEHS
(ypoBeHB) MIPAKTUKE MPAKTHKE HaBbIKH Ha NPaKTUKE | Th Ha
HaBBIKU HaBBIKU MpPOBEACHUS U | HaBBIKU MpaKTHKe
MPOBEJICHUSI U | MPOBEACHUS U | ONHCAHUS MPOBEJICHUS | HABBIKU
OTHUCaHUS OTMCaHUS WCCIIEZIOBAaHUM, B | U ONHUCAHUSA | IPOBEICH
HCCIIEAOBAHUM, | MCCISIOBAaHUM, | TOM yucie | uccinenosad | usg u
B TOM 4YHCJE | B TOM YHCIE | SKCIIEPUMEHTANbH | Ui, B TOM | ONKUCAHUS
AKCIIEPUMEHTAI | DKCIIEPUMEHTA | BIX, HO JIOMYCKAeT | Yucie M CCIIENIOB
BHBIX JBHBIX rpyoble OMOKM | SKCTIEpUMEH | aHWui, B
TaJbHBIX, HO | TOM
JIOIYCKAeT qucie
HE3HAYUTENb | IKCIIEPUM
HbIE OMOKN | €HTAJIbH
BIX
Tperuit Bnaners: HE BJIAJICET | BJIAJEET BJIAJICET BJIAJICET
JTan HaBBIKAMU HaBbIKAMU HaBBIKAMU HaBBIKAMU HaBbIKaM
(YpoBeHB) MPOBEJICHUS] U | IPOBEJACHUsS] W | MPOBEACHUS W | MPOBEJEHUS | U




OIIMCaHHuA OIIMCaHHus OIIMCaHHuA U OIIMCaHHs | ITPOBCIACH

HCCIIEAOBAHUM, | MCCIEIOBaHUM, | MCCIIEAOBAHUM, B | MCCIEJOBaH | U u
B TOM 4HCJIC | B TOM YHCIIC | TOM Yyuciae | uii, B TOM | OIHCaHUA
SKCIIEPUMEHTAN | SKCIIEPUMEHTa | SKCIEPUMEHTAIBH | YUCTIEe HCCJISTOB
BHBIX JIBHBIX bIX, HO JIOIYCKAEeT | OKCIIEPUMEH | aHUH, B
rpyOble OMMOKHK. | TAIBHBIX, HO | TOM
JIOTTyCKAaeT YHCIIe

HE3HAYUTENb | IKCIIEPUM
HblE OLLMOKA | €HTaJIbH
BIX

Kputepuun oueHKH 1JI1 CTYJA€HTOB 32049HOH ) opMbI 00y4eHUs:

OJ151 IK3AMEHA:

OleHKa «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, €CIM CTYAEHT Jajl IOJHBIE, pa3BEpHYThIE
OTBETHl Ha BCE TEOPETUUYECKHE BOMPOCHI OUIIeTa, MPOAEMOHCTPUPOBAT 3HAHUE (PYHKIIMOHAIBHBIX
BO3MOKHOCTEH, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE TPUMEHSTh TEOPETUUECKUE 3HAHUS
IpU BBIIOJHEHUM NpakTUUecKuX 3anaHuil. CTyneHT Oe3 3aTpylHEHHUH OTBETUI Ha BCE
JOTIOJHUTENbHBIE Bompockl. [IpakTuueckas dYacTh pabOThl BBHIMIOJIHEHA TOJIHOCTHIO 0€3
HETOYHOCTEH U OIIMOOK;

OleHKa <«XOpOUIOo» BBICTABJSETCA CTYIEHTY, €CIM CTYIEHT packpblll B OCHOBHOM
TEOPETUYECKHE BOMPOCHI, OJHAKO OMYIIEHbBI HETOYHOCTH B OMPEAEICHHU OCHOBHBIX MOHSITHMA.
[Ipu oTBeTe HA NOMOJHUTETBHBIE BOIIPOCH! JOMYIIICHBI HEOOBIIME HETOYHOCTH. [Ipu BEITTOTHEHNT
MPaKTUYECKOW 4acTu pabOThl JOMYIEHbl HECYIECTBEHHbIE OLIMOKH;

OleHKa  «yIOBJIETBOPUTENIBHO» BBICTABISETCS CTYACHTY, €CIIM TMpU OTBETe Ha
TEOPETUYECKUE BOMPOCHl CTYACHTOM JOIMYIIEHO HECKOJBKO CYIECTBEHHBIX ONMOOK B TOJIKOBAHUU
OCHOBHBIX MOHATHH. JIOTMKa M TOJHOTa OTBETa CTPAJAIOT 3aMETHBIMH HW3bSHAMH. 3aMETHBI
poOesbl B 3HAHWU OCHOBHBIX METOIOB. TeopeTnyecKre BOMPOCH! B 1IETIOM HU3II0KEHBI JOCTaTOUHO,
HO C Ipollyckamu Martepuana. MMeroTcs npuHIUNUanbHble OMOKA B JIOTUKE ITOCTPOEHUS OTBETA
Ha Bompoc. CTYICHT He el 3a/1a4y WU P PEIICHUN JTOMYITIICHBI TPYObIe OIMMOKH;

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAETCS CTYIACHTY, €CJIM OTBET HA TEOPETUUYECKUE
BOIPOCHI CBUJIETEILCTBYET O HEMOHMMAHUM W KpaliHE HEMOJHOM 3HAHUM OCHOBHBIX NMOHATUM U
MeToq0B. OOHapyKuBaeTcs OTCYTCTBHE HAaBBIKOB NPUMEHEHHUsS TEOPETUUECKUX 3HAHUU MpHU
BBINOJIHEHUU MpPaKTH4YeCKuX 3aJaHuii. CTyIeHT HEe CMOI OTBETHTh HU Ha OJMH JOMOJTHUTEIbHBIN
BOIIPOC.

4.2. TunoBbie KOHTPOJIbHbIC 32IaHUS] MJIM HHbIE MATePHAJIbI, He00X0AUMBbIe ISl
OlIe HKU 3HAHHI, YMEHHUI, HABBIKOB U ONbITA /1€ TeJIbHOCTH, XapPAKTe pU3YI0LMX 3TalbI
(¢ opmMupoBanusi KoMmneTeHUMIA B NPoLiecce 0CBOEHUSA 00Pa30BaTeJIbHON MPOTrPaMMBbI.
MeToanyeckne MaTepHaJibl, ONpe/ae I IoIHe Npoueaypbl Ole HUBAHUS 3HAHUN, YMeHHI,
HABBIKOB H ONBITA /1€ TeJIbHOCTH, XapaKTe pU3yI0IMX 3Tanbl () OPMUPOBAHUS KOMIIeTe HIIUMH

OTarnsl PesynbraTel 00ydeHus Komnerenuus O1ueHOUHBIE
OCBOEGHUS cpeacTBa
1-ii oran OCHOBBI  camocTosTenbHOol | CocoOHOCTh paboTath | CobecenoBaHue,
paboThl camocrostenbio (OK- | muceMeHHast
3HaHug 8) KOHTPOJIbHAS
pabora,
naboparopHas
pabora
COBPEMECHHBIE HaygHO- | CIIOCOOHOCTH CobecenoBanue,
M CCIIC/IOBATEIILCKUE NPUHUMATB y9aCTHE B | MUCBMEHHAs
TEXHOJIOTHM U CHCTEMBl B | HAy4HO- KOHTPOJIbHAS
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obmactu TexHoc(epHOH | HCCIIeIOBATEIBCKIX pabora,
0€301acHOCTH; METOABI | pa3paboTKax 1o naboparopHas
CHUCTEMaTU3aIUH U | npo¢uIito MOATOTOBKM: | padoTa
00paboTK MHQOPMAIIMU 10 | CHCTEMATH3UPOBATH
TeMe HccienoBaHus; GopMmy | HHPOPMALIUIO 110 TEME
MPEIOCTABJICHUS OTUYETOB UCCIICIOBAaHUH,
IPUHAMATh y9acTue B
IKCIIEPUMEHTAX,
00pabarbIiBaTh
HIOJTy4CHHBIE JaHHBIC
(IK-20)
OCHOBbI ~ mpoBeaeHuss ¥ | CmocoOHOCTh CobecenoBanue,
ONHMCAaHUs UCCIEOBAHUM, B | IPUMEHATh Ha U CbMEHHAs
TOM YHClie | TPAKTUKE HABBIKH KOHTpPOJIbHAsS
AKCIEPUMEHTAIBHBIX IPOBE/ICHUS U pabora,
OTNHMCAHUS nabopatopHas
HCCIe0BaHUM, B TOM pabora
qucie
HKCIIEPUMEHTAIbHBIX
(TK-23)
2-1i 3Tan paboTaTh CaMOCTOSITEIIBHO Cnocobnocth pabotate | CobecenoBanue,
camocrositenbHo (OK- | muceMeHHast
YMeHust 8) KOHTPOJIbHAS
pabora,
naboparopHas
pabora
npuHuMarh  ydactue B | CrocoOGHOCTh CobecenoBanue,
Hay9IHO-UCCIIEIOBATENLCKAX | TIPHHUMATD y9acTHEe B | MHChMEHHAs
pazpaboTkax B  00JIACTH | HAy4HO- KOHTPOJIbHAS
TeXHOC(HEepHOH U CCIIEI0BATEIILCKUX pabora,
0€301acHOCTH pa3paboTkax 1o naboparopHas
CHCTEeMaTH3HPOBATh pOQHIII0 TOATOTOBKU: | paboTa
uHpopManuio 1O  TEME | CHCTEMaTU3UpPOBATh
WCCIIEZIOBAaHNN, MPUHUMATH | WH(OPMAIHIO IO TEME
ydacThe B JKCIEPUMEHTaX, | HCCICIOBAHUIH,
00pabaTeIBaTh MOJYYEHHBIC | TIPUHUMATH yYaCTHE B
TaHHBIE 9KCIIEPUMEHTAX,
0o0pabaThIBaTh
NOJTydeHHBIE JJAHHBIE
(I1K-20)
OpUMEHSTh Ha npaktuke | CiocoGHOCTh CobecenoBanue,
HaBBIKM  TIPOBEACHUS W | IPUMEHATH Ha M CbMEHHAS
OIMCAHMSI UCCIICNOBAHNMN, B | IPAKTHKE HABBIKH KOHTPOJIbHAS
TOM YHClie | TPOBEACHUS U pabora,
HKCTIEPUMEHTAIBHBIX OTIMCAHUS naboparopHas
UCCIICIOBAHUH, B TOM pabota
qucie
9KCIIEPUMEHTAIBHBIX
(IK-23)
3-i1 aTam HaBBbIKAMU CnocobHocTh padorats | CobecenoBanue,
CaMOCTOATEITBLHON pabOTHI camocrostenabHo (OK- | muceMeHHast
Brnanets 8) KOHTpPOJIbHAs
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HaBBIKAMH pabora,
naboparopHas
pabora

HaBblkaMu  ydactuss B | CrmocoOHOCTD CobecenoBanue,
Hay4YHO-UCCIIIOBATENBCKAX | MIPUHUMATD y9acTHE B | MHCbMEHHAs
pazpaboTkax B  00JIaCTH | HAY4HO- KOHTPOJIbHAS
TexHocepHOoi U CCIIEIOBATENIbCKIX paborta,
0€301acHOCTH pa3paboTKax 1o naboparopHas
CHUCTEMaTH3aIuH npoduITIo MOATOTOBKU: | paboTa
uHopManuu MO  TEME | CUCTeMaTU3UpPOBATh
UCCIICIOBAaHUN, TPHUHATHS | HH(OPMAIUIO IO TEME
y4acTusi B SKCIEPUMEHTAX, | MCCIIEJOBAHUM,
00paboTKU MOJIYYCHHBIX | IPUHUMATh y4acTHE B
TAHHBIX IKCIIEPUMEHTAX,
00pabarTbIBaTh
NOJTyYeHHbIE JJAHHbIE
(ITK-20)
HaBblkaMu TipoBeneHHus u | CrocoOHOCTD CobecenoBanue,
OMMCAaHUS WCCIEIOBAHUM, B | IPUMEHATH Ha Y CbMEHHAs
TOM YHCIIe | TPAKTUKE HABBIKH KOHTPOJIbHAS
AKCTIEPUMEHTAIBHBIX MPOBE/ICHUS U paborta,
OTIMCAHUS naboparopHas
HCCIIeIOBAaHUM, B TOM pabora
qucie
IKCIIEPHUMEHTAIBHBIX
(TIK-23)
JK3aMeHAIMOHHBIE OMJIe ThI
[Ipumep BOMpPOCOB SK3aMEHAIMOHHOTO OujeTa:
1. Tlpenmer M METOABI THAPOTA30INHAMHUKH.
2. OCHOBHBIE CBOMCTBA KUJKOCTEH U ra30B.
3. JIBacmocob6a onmucaHus IBUKEHUSI CTLIOIHBIX CPEJT
4. VYpaBHEHME HEPA3PBIBHOCTH
5. VYpaBHeHue Diinepa.
6. OcHoBsl TApOCTaTUKU. 3aKoH [lackamns
7. Bapomerpuueckas Qopmya.
8. 3axon Apxumena
9. VcnoBus niaBaHus TeNA.
10. YpaBuenue bepuymmm
11. Tlpunoxxenus ypaBHeHUs beprymnu
12. I'mapaBaryeckuit ynap.
13. OcHOBHOE ypaBHEHME TMHAMHUKH CIUIOMHOMN CPeIbl
14. JlunamuKka BSI3KOM HEC)KMMAaeMOU KU IKOCTH
15. /Isuxenue Tena B Bsi3koii xuakoctu. ®opmyna Ctokca.
16. IMogpemHas cuma.
17. 3anaua Ilyazeiins
18. JlamunapHuble U TypOyJaeHTHbIE TeueHus. Yucno PeitHombca.

O6pa3eu JK3aMeHAI[MOHHOTO OuJjeTa:
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MHHOBFHAYEH POCCHH

PagzpaneHO=T 0CYISPCTESHHOS ORpTEaTHO2 00PS20EITENERDS VHpSEISHNE ERCIIET0 0 Gpas0EaHmT
BAIIMKHP CKHH T'OCYIAPCTBEHHBIH YHHBEPCHTET»
SIEHKO-TEXHITIECEIT] HHCTHTYT

Hanpasnenune noarotoesn 20.03 .01 «TexnocdepHas Se30macHoCTE:
Hucnunanaa « maporasoaHHaMHEA

1. ITpenmeT H MeTOOH FHIDOTA300HHAMHEEH.
2. 3akoH ApxXHEMEena.

3aE. Kadenpofl MpHETaIHOT frrsemm L eed Kosaxesa JLA.

2018-2019 yuzdEedirog
Fatdeapa mprenagmoi foraex

Kpurepuu onennBanus pe3ynbraToB 3k3aMeHa A 3P0:

OILICHKa «OTJIUYHO» BBICTABJISACTCS CTYACHTY, €CIU CTYICHT Jajl IOJIHBIC, pPa3BEPHYTHIC
OTBETHl Ha BCE TEOPETUUYECKHE BOMPOCHI OUIIeTa, MPOAEMOHCTPUPOBAT 3HAHUE (PYHKIIMOHATBHBIX
BOSMO)KHOCTGﬁ, TepMI/IHOJ'IOFI/II/I, OCHOBHBbIX 3JIEMCHTOB, YMCHI/IG HpI/IMeHSITB TGOpeTI/ILIeCKI/IC 3HAHUA
IpU  BBINOJIHCHUU TIPaKTHYCCKUX 3anaHuii. CTymeHT Oe3 3aTpyIHEHHH OTBETHJ Ha BCE
JIONIOJIHUTENbHBIE BONpPOCHL. [IpakTuyeckass dYacTh paOOThl BBINOJHEHA MOJHOCTBIO 0€3
HETOYHOCTEH B OIMOOK;

OILICHKa «XOpOINO» BBICTABJACTCS CTYACHTY, €CIM CTYACHT pacKpplll B OCHOBHOM
TEOPETUYECKUE BOMPOCHI, OJHAKO JOMYIIEHHI HETOYHOCTH B OMPEACICHUU OCHOBHBIX MOHSTHMA.
HpI/I OTBCTC HA JOIIOJITHUTCIIBHBIC BOHpOCBI )IOHYHIGHBI He60m)ume HCTOYHOCTH. HpI/I BBITTIOJTHCHHU AN
MPAKTHYECKOW 9acTH paOOThI JOMYIICHBI HECYINECTBEHHBIC OIIMOKH;

OI.[CHKa «y,Z[OBJIeTBOpI/ITeJILHO» BBICTABJIACTCSA CTYI[GHTy, cclin HpI/I OTBCTC HaA TeopeTqucme
BOHpOCBI CTYI[CHTOM }IOHYHICHO HCECKOJIBKO CYH_ICCTBGHHBIX OH]I/I6OK B TOJIKOBAHMUU OCHOBHBIX
noHATHH. JIoTHKa ¥ MOTHOTA OTBETA CTPAIAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI TPOOEIbI B 3HAHUU
OCHOBHBIX MCTOIOB. TGOpCTI/I‘-ICCKI/Ie BOHpOCBI B ICJIOM H3JI0XCHBI JOCTATOYHO, HO C HpOHYCKaMI/I
MaTepuaiga. VIMEOTCS TpUHIHMIUAIBHBIC OIMMOKA B JIOTUKE TOCTPOCHHS OTBETa Ha BOIPOC.
CTyneHT He penm 3aa4y WM TP PEelIeHUH TOMYIIEHbI TPyOble OIMOKY;

OIIGHKa ((HGYIIOBJ'ICTBOI)I/ITGHI)HO» BBICTABJIIACTCS CTYIICHTy, €CJIM OTBET HaA TeOpeTI/I‘ICCKI/Ie BOHpOCI)I
CBH/JICTEIIBCTBYET O HEMOHUMAHUH M KpaliHE HETMIOJIHOM 3HaHUHM OCHOBHBIX ITOHSTHH M METOJIOB.
06Hapy>K1/1BaeTc;1 OTCYTCTBI/IG HaBBIKOB HpI/IMeHCHI/IH TCOpCTI/I‘IeCKI/IX 3HaHPII>'I HpI/I BBIITOJIHEHU U
HpaKTI/ILICCKI/IX 3aHaHHﬁ. CTYZIGHT HC CMOTI' OTBCTUTHh HUX HA OINH I[OHOJIHI/ITGHI)HI)II;'I BOHpOC.

IIpumep BapuaHTa NMCbMEHHOH KOHTPOJILHOM padoThI

Bapuanr 1.
3agaua 1.
B Boze Teno Becut P, B kepocune — .P,. Haiitu ero Bec B muuepune. IInotnoctu Boast — 1000
kr/M"3, kepocuna — 800 kr/m3, mmuepuna — 1250 kr/.m3.
3agaua 2.
Kycok npaa maccoit m=1.9xr., ninaBaeT B IUIMHIPUYECKOM COCY/E, HAITOJIHEHHOM >KUJIKOCTBIO C
I0THOCTEIO p; = 950kr/M3. Inomans aHa cocyna S=40cM?. Hackobko yMEHBIIMTECS YPOBEHb
KUJIKOCTH Korjia Jient pactaer. [lotHocts Boasl p, = 1000kr/m>.
3agaua 3.
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B V-o0pasnyo TpyOKy HaJMBAalOT PTyTh, 3aT€M B OAHY M3 KOJIEH TPYOKM HaJIMBAIOT Macjo, B
JpYryto Boay. ['paHUIIBI pa3aena pTyTH C MacloOM M BOJIOW B 0OOHMX KOJICHAX HAXOJATCS Ha OAHOM
ypoBHe. Haiitu BbIcoTy cronba Bomsl h,, eciu BeicoTa ctosda macia h=20cm. IlnotHOCTE Macna
p = 900kr/m3, Boasl p, = 1000kr/M3,

h
hy, = i 18cm.
Po
Bapwuanr 2.

3agaua 1.

B munmHapryeckuii cooOMAOIMIICS COCY/ ¢ NIBYMsI KOJICHKAMHU HaIMBaOT PTyTh. CedeHune 0 JHOro
KOJICHa BJBOE OoJiblle ceueHwus apyroro. llmpokoe kojieHO IONMBAIOT BOMOM 10 Kpas. Ha kakyro
BBICOTY N MOAHMMAeTcs MpU 3TOM YPOBEHb PTYTH B ApyroMm cocyzae? [lepBoHawanbHO ypOBEHb
pTytH Obul Ha pacctosHMM | OT BepxHero kpas HHMPOKOro KojeHa. [lmoTHocTH BOABI p =
1000xr/m3 u prytu p, = 13600Kr/M>,

3agaua 2.

B V-o0pa3Hoii TpyOke OJIMHAKOBOTO CEYeHHUs HAXOAUTCS PTyTh. Ha CKOJNBKO MOBBICHTCS YPOBEHB
PTYTH B IIPABOM YaCTH, €CJIM B JIEBYIO HAJIUTh BOJLy BbicOTOM H=136MMm.

3anaua 3.

B V-00pa3Horo TpyOKy ¢ CeYeHHSIM S HaJUTHl PTyTh, 3aHUMarom@as o0béM V. 3aTeM B OonHY U3
KOJIGH TPYOKM HAaIMIM BOAY M OIYCTHJIM JKEIE3HbId  IapukMacceiiim. Ha kakyio BbicoTy h
HOJHSIICSA YPOBEHb PTYTH B IpyroM KosieHe? II1oTHOCTh BOABI py U PTYTH P U3BECTHBI.

__m+pyV

h = g5
KonTpoabsnas padota Nel.

Bapuanr 1.

1. Bopga mpoTekaeT 1o ropu30HTAIBHOM TpyOe MepeMEHHOTO CEUeHH S, AMaMEeTp y3KOH JacTu
d2=3cm, quamerp nmpokoi yactu d1=9cm. CkopoCTh TE€UEHUS BOIBI B IIMPOKOH YaCTH
V1=25cwm/c. Ha kakyto BBICOTY h mOHMMETCS BOJIa B BEPTHKAIBHOM TPyOKe, BIAsHHYIO B
Y3KyI0 4acTb TPYyObI?

2. B y3Ky10 yacTb rOpHM30HTaIbHOI TPYOBl BllasHa BEPTUKAIBHO TPYOKa, YPOBEHb BOJIbI B
KoTopoit h=25,5cM. JluameTpsl y3Koil ¥ IIMPOKOI YacTel TpyObl COOTBETCTBEHHO 2=3cM U
d1=9cm. OnpeneuTh CKOPOCTh TCUCHHUS BOJIBI B IMPOKOW M Y3KOW YacTsIX TPYOBI.

3. B cocyn npetcs Bojaa, mpuyueM 3a eIMHUIY BpeMEHU HanuBaeTcs o0beM Bozbl V1=0,21/c.
Kakum nomken ObiTh tuamerp d oTBepCcTHs B THE COCY/Ia, YTOOBI BOJa B HEM JIepKaiach Ha
OCTOSIHHOM ypoBHE h=8,3cM?

KontponbHas padora Ne2.
Bapuanr 1.

1. Tlo y3koii yacTu TpyOsl paguycoMm r1=2cm 3a 30MHHYT npoTekaeT M=1,2Kr yIIeKuciIoro
rasa, IIOTHOCTLIO 7,5kr/M3. HaiiTi CKOpOCTh TeueHus Taza v2 B IMPOKOH YacTH TPYOsI,
paamyc KOTopoi r2=4cm.

2. Boga Teuer o TpyOe nmepeMeHHOro ceyeHus. MaccoBbIif pacxol BOJbI B IMPOKOW 4acTh
TpyOBI coctaBiisieT 100 kr/c. HaliTi ckOopoCcTh BOJBI B Y3KOH 4acTH, pailiyc KOTOPOM
r=10cm. ITnotHOCTH BOmBI p=1000KT/M3.

3. Ilnomaap ceyeHUs MMPOKOTO ydacTka TPyObl B 2pa3a OO0JIbIIe MJIOINAIN CEUEHUS Y3KOH
yactu. Ha ckonbko oTiMuaeTcs AaBjieHHs B IIMPOKOW YacTH OT JIaBJICHUSA B Y3KOH 4acTH,
€CIIi CKOPOCTh B Y3KOW YacTu 1m/c, MIOTHOCTD BOJIBI 1000kT/Mm3.

Kpurepun onenku aisa 300:

OI.[GHKB. (GBa4YTCHO» BBICTABJISICTCA CTYACHTY, CCIIM JaH HpaBI/IJ'IBHHﬁ OTBCT, W IPUBCIACHO
O6’b5ICHeHI/Ie, HO B PCIICHUY UMCHOTCA OAUH HUJIM HCCKOJIBKO HEIOCTATKORB
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O1ieHKA «He 3a4TEHO) BBICTABJIICTCS CTYACHTY, €CJIM HET IPABHUJIBHOI'O OTBCTA.

CobOecenoBanue
CobecenoBaHue - CpeJICTBO KOHTPOJIS, OPTAaHM30BAaHHOE KaK CIelHaIbHas Oecena ¢ 00yJarommmcs
Ha TEMBbI, CBS3aHHBIE C HM3ydaeMoil (IpopabOTaHHOI) TEMOW U CIyKamas JUisi OIEHKU CTETeHU
HaBbIKa (QOpMHUpPYEMON KOMIETEHIIMH, PACCYMTAHHOE Ha BBISICHEHHE O00beMa 3HAHUU
00yJaroIerocs Mo ompeneIeHHOMY pa3ieny, TeMe, mpodieMe, yMEHHUE aHATU3UPOBATh U 0000ITATH
MaTepua.

Kpurepun onienku codecetoBanus AJ1s 3a04HON GOPMBI 00ydeHUS:
v/ POJEMOHCTPUPOBAHA CIIOCOOHOCTH AHATU3HPOBATH U 0000IATH HHPOPMAIIHIO;
v/ IIPOJEMOHCTPUPOBAHA CIIOCOOHOCTH CHHTE3MPOBATH HOBYIO HH(POPMALIHIO;
v’ chenanbl  0O0OCHOBaHHBIC BBIBOJBI HA OCHOBE HHTEpHpeTanud HHOOpPMANUH,
pa3bACHEHUS;
v’ YCTAQHOBJICHBI IPUYNHHO-CIIEIACTBEHHBIE CBA3M, BBIABIICHBI 3aKOHOMEPHOCTH
v’ «OTIINYHOY, €CITH 3a[JaHHE BBIIIOIHEHO MOTHOCTHIO;
v/ «XOpOIIOY», €CITU 33/JaHNE BHIMOIHEHO C HE3HAYUTEILHBIMU TIOTPEIIHOCTSIMY ;
v/ «y/IOBJIETBOPHUTENILHO», €CIIM OOHAapY)KMBAET 3HAHWE W ITIOHMMaHWe OOJbIIEH YacTh
3alaHus;
v\ «HEyIOBJIETBOPUTEIBHOY», €CIIH HE OOHAPYKUBACTCS 3HAHHME M MOHUMAHUE OOJIBIIEH
YaCTH 3a1aHUsl.

Ilpumep mem ons cobecedosanus no y4ebHOMY Kypcy:

1. Cxembl CHJIOHUHON cpeibl U MOHATHS <CKUJIKAs YaCTHI[A»; BA3KOCTb KalleJIbHBIX JKUJIKOCTEH U

ra3oB, wuJealnbHas (JMUIIEHHAs BS3KOCTH) W pealbHas >KUAKOCTb, HBIOTOHOBCKAsS U

HCHBIOTOHOBCKAaA X XUAKOCTH.

[ToBepxHOCTHOE HATSKEHUE; KUTIEHHUE KU IKOCTEH, KaBUTaIUS.

3. Cunel, JgecTBylOUmME B JKUJAKOCTH, HaXONsIEWcs B CTaTUYECKOM  IOJOKEHUH.
I'mapocratraeckoe naBieHne. OcHOBHas GopMyia THIPOCTATHKH.

4. TlonsTHe 0 Hamope: TUAPOCTATHYCCKUN M TThE30METPUIECKUI Haropsl. PaBHOBECHE KU IKOCTEH
B COOOIAIONMXCS cocynax. MeTopl M MpUuOOPHI I H3MEPEHUS TaBJICHHUSL.

o

5. 3akoH Apxumena. IlnaBanue ten.

6. PexuMbl JBM)KCHHS KUJIKOCTH (JJaAMHUHAPHBIA, TYpOYJICHTHBIN, IepexoaHblii). MecTHas
CKOPOCTb JIBHMKEHUS KUAKOCTH. [lone ckopocTenl nBuKeHUs XKUIKOCTU. JInHuM Toka. Pacxon
KU TKOCTH.

7. Juddepenunanpuble ypaBHEHHUS ABUXKCHUS HUICATbHOW (HEBS3KOW) KHUAKOCTH (ypaBHEHHS
Ditnepa).

8. VYpaBHeHwme bepHymH 11 MICATEHOMN U BSI3KOH KHIKOCTH.

9. VpaBHeHus TypOyJAeHTHOTO [BH)KEHHS JXUIKOCTU (ypaBHeHUs PeitHonbpaca). OcHOBHbIE
TUTIOTE3BI O IEPEHOCE SHEPTHH TYpOYIEHTHOCTH B BS3KUX MOTOKAX JKUIKOCTH.

10. Teopust momoOus U ee poib B ruaporazoguHamMuke. OCHOBHbBIE TMOHSATHUS U OMpPEIEICHUS
TEOpUHU MTOI00U .

11. Kpurepuu no1o0us THAPOTa30AMHAMUYECKUX MTPOLIECCOB.

12. T'maporazoquHaMHYEeCKUii TOTPAaHWYHBIA CJIOW: OCHOBHBIC (DM3WYECKUE MPEACTABICHUS O
(hOpMUPOBAHUU U CTPYKTYPE BHYTPEHHETO U BHEIIHETO MOTPAHUYHBIX CIIOEB.

13. Metozpl pacyera JaMUHAPHOTO M TYpOYJIEHTHOTO MOTPAaHUYHBIX CIIOEB.

14. Metozpl U cpencTBa U3MEPEHHI CKOPOCTEN U PacXoJ0B KUJIKOCTEH, TaBIEHUS U TEMIIEPaTyphbl
IIOTOKOB.

15. Merposiorndyeckrue XapakTepuCTUKU CPeACTB U3MepeHuid. O1ieHKa MOTperHOCTH U3MEPEHU I
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JlabGopaTopHasi padora

JlaGoparopHasi paboTa — CpPelICTBO IPOBEPKUA YMEHHI NMPUMEHSTH MOJy4YeHHBIC 3HAHUS IS
pelleHus] 3aJad ONpEeNeNIEHHOro THHa Mo TeMe WM paszneny. JlabopatopHas pabota —
MHUCbMEHHOE 3aJlaHKe, BBIMONHIEMOE B TEUeHUE 3aJaHHOTO BpemeHH. Kak mpasuio,
nmaboparopHasi paboTa TPEINOoiaraeT HaIWYue ONPEICICHHBIX OTBETOB Ha ITOCTABIICHHBIC
BOIIPOCHI U pellleHHUE MPAKTUUECKON 3ajauu.

Kpurepuu oneHku 1abopatopHoi paboThI Tt 309HON (HOPMBI OOYUEHUSI:

v COOTBETCTBHE IPEIIOIaraéMbIM OTBETAM;

v\ NpaBWIBHOE HCIOJB30BAHUE  AITOPUTMA  BBINOJHEHHUS JEHCTBUN  (METOAMKH
IPOBE/ICHUS U3MEPEHU);

v/ JIOTHKa PacCyKICHHUN COTMOCTaBJICHHS TOTYIEHHBIX PE3Y/IbTaTOB;

v yMeHWHe€ JIeJaTh BBIBOJIBL.

v «3auTeHo», €CJM 3aJlaHWEe BBIMOJHEHO [MOJHOCTBIO WM C HE3HAYUTENbHBIMH

MOTPEIIHOCTSIMU;
v/ «He 3a4TEeHOY, eCI OOHAPY)KUBAET 3HAHUE U TIOHUMaHUE OOJTBIIEH YacTH 3aIaHus
[lepeuens mabopaTopHBIX pabOT

JlaGopatopHas pabota Ne 1 M3amepeHne TuHaMHUECKOH BS3KOCTH U ONPEAEICHHUE YHEPIUU
aKTHUBAIIMH.

JlabopaTtopHnast pabota Ne2 OmnpeneneHue BI3KOCTH CBETIBIX HEPTEIPOIYKTOB Ha
KanmusipHoM Buckosumerpe BIDK 4.

JlaboparopHas pabora Ne3 OmpenerneHne CKOPOCTH 3BYKa B BO3IyXE METOJOM CTOSIIICH
BOJIHBI.

JlaGopartopnas pabota Ned4 Onpenenenue koddpuiimeHTa BHyTPEHHEro TPEHUSI 10 METOTY
Crokca.

JIABOPATOPHAS PABOTA Ne 1

M3MEPEHUE JIMHAMUWYECKOM BSI3KOCTH M OIIPEJAEJIEHUE DHEPIHMUA
AKTHUBAITAN.

[lers paboTHI: 1. 3HaKOMCTBO C  METOJaMH  PEOJIOTHYCCKUX  HUCCIICOBAaHUU
HBIOTOHOBCKHUX JKHUJIKOCTeH Ha ycTaHoBke "Peotect-2.1"
2. DKCIIEPUMEHTAIILHOE ONPEICIICHIE TMHAMUYECKON BS3KOCTH U YHEPTHU
BSI3KOIO TEUYEHUS aKTHBAIIMU.

Teopua.

Bsi3kocTh  KMIKOCTH  OOYCIAaBIMBAETCS BHYTPEHHHM TPEHHUEM, BO3HMUKAIOUMM IIpU
MEepeMELICHUN OTAEIbHBIX CJIOEB JKUJKOCTU JIPYr OTHOCHTENBHO JApyra. Mosekyna, MMeromast
JIOCTaTOYHO OOJIBIIYI0O SHEPTUI0 TEIUIOBOTO JIBUXKEHUS, OTPBIBAECTCS OT JPYTMX MOJIEKYN, C
KOTOPBIMH OHa OblJla CBs3aHa, IepeMen@ercs Mo mnyTu ''cBobomHoro" mpoOera W BHOBB
3aKpEILIAETCS, CBSA3BIBASCh C APYTUMH MOJIEKyJIaMH. YTOPSAOYEHHOE ABUKEHUE TUX MOJIEKYI
HJIKOCTH, BO3HMKAIOLIEEe MOJ JEHCTBHEM BHENHEH cuibl, 00yclaBIUBaeT BHYTpPEHHEE TpPEHHE
KUJIKOCTH.

JnuTenbHOCTh BO3ACHCTBUS BHEIIHEH CHIIBI U TEMIIEpaTypa ONPENeIsatoT, KAKOEe U3 CBOMCTB
KHJKOCTH - €€ YIPYrocTb MJIM TEKy4eCTb, - MPOsBIseTcs 6onee sapko. [Ipyu HU3KUX TeMIieparypax u
KPAaTKOBPEMEHHBIX BO3/EUCTBUSAX CHUJIBI TEKy4ECTH Majbl, HO 3aMETHO MPOSBJISIIOTCS YIpYyrue
CHJIBI, 1 HA00OPOT.

BA3KOCTB KUJKOCTH CBSI3aHA C DHEPrUed aKTWBALIMU MOJIEKYI M TEeMIIeparypoul. JlomycTum,
YTO CJIOW KHUJIKOCTH HAXOJUTCS MEXIY IBYMs MapajuieIbHbIMU IJIACTUHAMM, U3 KOTOPBIX HUKHSIA
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3aKperuieHa, a K CBOOOJHO PacIOiIOKCHHON BEpXHEH IUIaCTHHE MpUJIoKeHa cuiia F Ha ennHuIy ee
wioma . Hanudne TpeHus BepxHel MiIacTUHBI O )KUJKOCTh ITPH IOCTOSHHOM I'pali€HTe CKOPOCTH
U,/d. tme d - paccrosHue MexXIy IUIACTHHAMH, CKa3bIBA€TCA B TOM, YTO 3Ta MIACTHHA

nepeMeIaeTcs He YCKOPEHHO, a paBHOMEPHO o cKopocThio Uo, mpudem

U = (F -d ) ’ (1)
rae 4 - KoohUIMEeHT BHYTPEHHETO TPeHUs KUIKocTH. Takum obpa3zom
U
F=u|—-2 2)
#\d

Cnou XKMIKOCTH, HMpWJIEralolMe K IJIAaCTUHAM, UMEIOT Ty K€ CKOpOCTh, 4TO M IacTuHa. llpu
IIEPEXO/E M0 OCH y OT HMXKHEW IJIACTHHBI K BEPXHEW, CKOPOCTh CJI0EB XKUAKOCTH Bo3pacTaeT oT 0
10 Uo. [lpy mocTosilHHOM IpaJueHTe CKOPOCTU Ha PACCTOSHUM ) OT HMXKHEH IJIaCTHMHBI CKOPOCTH
CIOSL KMJAKOCTH paBHa U =(U,/d)-y, @ PasHOCTb CKOPOCTCH MEXLy JBYMs CIOSIMH Ha

PacCTOSHUSAX Y1 U )2 OT HUKHEH NIacTUHBI OyAeT paBHa:
u
AU ===y, ~¥1) ©)

Ecau pacCToOAHUEC MEKAY ABYM: CIIOAMU KUAKOCTHU PABHO PasMCPy MOJICKYJIbI 5, TO

AU=U°-5 (4)

d
Moxno CUUTATh, YTO MPHU ABUKCHHUU BCPXHETO CJIO0A OTHOCHUTCIBHO HUKHCTO, MOJICKYJIbI
BEPXHETO CJIOSI OTPHIBAIOTCS TEIJIOBBIM JABUKEHUEM OT MOJIEKYJ HUKHETO CJIOS U YIOPSIOYEHHO
MePEeMEIIAIOTCS 10| ICHCTBUEM BHEIHEH cuiibl. Ha kaxmyro MoJiekyiy neiictByer cuia f, paBHas
MPOM3BEACHUIO CUJIbI F Ha 1I0maab, COOTBETCTBYIOIICH OJTHON MOJIEKYJe. DTO - TUIOAAb MOPSAKA
&%. OTHOCHTENBHAS CKOPOCTh YIIOPSIOYEHHOIO IEPEMELIEHHs MOJIEKY/ MO JAEHCTBUEM BH ELIHEH
CHJIbI paBHA MPOU3BCACHUTO MOABUXKHOCTU MOJICKYJIbL Z, Ha BCJIMYUHY BHEIIHEH CUJIBL:

AU =y -F.52 (5)
Komouuupys (2), (3), (5) momyanm:
1
e ®
[ToIBMKHOCTH MOJICKYIJIBI MOKHO BBIPA3HTh:
SR Y ™)
X =6kt KT
Torma u3 (6) B (7) umeem:
6KT E
= ——exp| > (®)
SRV p(ij

B teopun @Dpenkens [8] paccmarpuBaercs BOMPOC 00 M3MEHEHHH YHEPTUU aKTUBAIMHU
KUHETUYECKUX MPOIECCOB B TBEPHBIX TelaX U JKUIKOCTAX C M3MeHeHueM o0bema. [To dpenkernto,
DHEPrsl aKTHBALMHM, MMOAOOHA MOTCHIIMAIBLHON SHEPTUU MOJEKYJN, OJKHA YMEHBIIATHCS C
YBEJIIMYEHUEM 00IIIero oobeMa Tela 1o JUHEHHOMY 3aKOHY.

CornacHo BBIIIEYKa3aHHOMY MEXaHU3MY IBUIKEHUSI MOJEKYyd - (OpMyIbl, BbIpaskarolme
3aBUCUMOCTh KHHETHYECKUX CBOMCTB OT BHEIIHHWX YCJIOBHUH, OJMHAKOBHI KaK MPUMEHUTEITBHO K
KUAKOCTSIM, TaK M K TBEPJbIM TEJIaM.

Hampumep, 3aBUCUMOCTb BSI3KOCTH 4 OT TEMIIEpaTypbl MpPHU IOCTOSIHHOM JaBJICHHUU

BhIpaXkaeTcsi GOpMyJI0i IKCIIOHEHIMaIbHOTO BUaa [3]:

E
= u_exp—- 9)
H =, EXP RT
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3/€Ch E - OHEPIMM AKTHBAIMH BS3KOTO TEUEHHS T - abcomoTHast TemmepaTrypa, R — razosas

YHUBEpCalibHasi  IOCTOSHHAsA, o, -  IPEIDKCIOHCHUMAIbHBIE  MHOXUTEIH, KOTOpbIE
paccCUMTHIBAIOTCSA KOJUYECTBEHHO ITPHU aTMOC(HEPHOM U IPYroM HU3KOM AaBiieHuu. Hanpumep:

1
~109-10°M 3T
0 2
V3q
rae h - mocrostnas [Tnanka, M u V - MosekysIsipHas Macca ¥ 00beM, (] - SHEpIHs UCTIapEHHUSL.

Benuuunbl 3Hepruil akTuBalMU TEOPUSMH HE yCTaHABJIMBarOTcA. MMeroTcsd nuib odunme
yKa3zaHUs Ha TO, YTO y KPUCTAJJIOB OHM CBSI3aHbI C SHEPTUEH PELIETKH, Y KUAKOCTEH — C TEIJIOTaMU
ucnapeHusa. Tak Kak TEIUIOTa MCIIAPEHUs M DHEPIHs PEIICTKU 3aBUCAT OT BHEIIHUX YCIOBHUH, TO
TEOpUs JOIYCKACT HM3MEHEHUE HDHEPIMU aKTMBALMM KUHETHYECKMX IIPOLIECCOB C M3MEHEHUEM
BHEIIHUX YCIIOBUH.

B Hactosmee BpeMss B OOJBUIMHCTBE PadOT, MOCBAIIEHHBIX KMHETUYECKHMM CBOMCTBaM
’KUJIKOCTH M TBEPIbIX TE€J, HKCIIEPUMEHTAIbHBIE JaHHbIE 0OCYXIAIOTCA C TOYKH 3PEHUs TEOPUHU
OlipuHra. B 5Toli TeopuM 5SHEpPrus AaKTUBALMM KUHETUYECKUX IIPOLIECCOB CBA3BIBACTCA HE C
U3MEHEHHEM IMOTEHIMAIbHOW HEPruM aToMa (MM MOJIEKYIIbI) B IpOLecce Mepexoja OT OJHOTO
PaBHOBECHOI'O IOJIOXKEHUS B JPYroe, a ¢ U3MEHEHUEM CBOOOIHON SHEPrHM WM, NPHU 33JaHHOM
JaBJICHUH, C U3MEHEHUEM TEPMOJMHAMUYECKOTO MOTEHIMANIa BCETO KOMILIEKCa, 00pa3yeMoro Kak
3TUM aTOMOM, TaK U BCEMH OKPYKaIOIMMHU MOJICKYIAMH.

OHeprus akTUBALMU BA3KOTO TeUEHUs cornnacHo (9)onpenensercs no Gopmyse:

dlinu
E,=R—~ (11)
# dyT

Memoouku peonozuyeckux usmepeHuil u 00padomKu OAHHbBIX.

3
2

(10)

W3MmepeHne IUHAMUYECKOH BS3KOCTM MPOM3BOAUTCA HA POTALIMOHHOM BHMCKO3HUMETpE
"Peotect-2.1". Hccnemyemoe BemecTBO, TMpeaBaputenbHo HarpeBaercs g0 70-80 °C,
IepEMEIMBAETCS, 3aTEM IOMEINAETCs B KOJIbLEBOM 3a30p, 00pa30BaHHBIM JABYMs KOAKCHAIbHBIMU
nuiIMHApaMu. B 3aBUCMMOCTH OT BS3KOCTH He(rempoaykra MCHOJB3YIOTCS —CIEAyIoLme
LUJIMHIPUYECKU € U3MEPUTENbHbBIE YCTPOICTBA:

S1 - st ot 0.002 no 3800 Ia-c
H - nns ¢ ot 0.1 go 180000 ITa-c
3areM U3MepUTENbHAs €MKOCTb BMECTE C ChIPbEM B TEUCHHH 5 MHHYT BBIIEPKUBAETCS B
HeYr: IS YIy4IICHUs] KOHTAKTa MEXAY ChIPbeM M U3MEPUTENbHBIMU UIMHAPAMU U BO U30€KaAHUS
oOpa3zoBaHusl MYy3bIPHKOB. Bsi3kocTh mccnemyercs B TemmepaTypHoMm uHTepBaie oT 20 mo 90°C,
nepes; KaXIbIM U3MEpEeHUEM MPOM3BOAUTCS TEPMOCTAaTHpOBaHUE oOpasna B TeuyeHUH 30 MHUHYT.
Jlns MonHOW peosIOTMYEeCcKO KpUBOM CHHUMAIOTCSI 3aBUCHMOCTH CABUTAIOILETO HAIPSHKEHUS U
BSIBKOCTH OT CKOpOCTH cIBMra. [[nsi cpaBHEHHS BS3KOCTEH HEPTENpPOAYKTOB, HAXOJSAINMXCS B
pa3HbIX (PU3MYECKUX COCTOSIHUSX, HEOOXOAUMO OpaTh BA3KOCTb Pa3pyLICHHONW CTPYKTYPHI.
@opmyna (11) cayxuT sl onpeAencHUs SHEPIUU axkTuBauuu. s 3TOro CTpouTCs
JKCIIEpPUMEHTAIbHAsA 3aBHCUMOCTb M = u(T) B koopauHarax Inpu—1/T . Jlamee sta 3aBHCHMOCTH
anIMpoOKCUMUPYETCSl  KakoHM-TMOO KpUBOM, HampuMep, MOXKHO HCIIOJIb30BaTh JIMHEHHYIO
annpoKCUMAIMIO, BBIPAKAEMYIO YpPaBHEHUEM
y=ax+b,
Ilpn moctpoenuu rpaduka B BBILCYKa3aHHBIX KOOpAMHATAX, KaK BUIHO M3 cooTHouweHus (11),
sHeprus akTuBauuu E Oyner paBHa TaHreHCy ymia HaKIOHA AalIpOKCUMMUPYEMOW KpHUBOIA,
YMHOKEHHOMY Ha Ta30BYIO IOCTOSIHHYIO R.. Anmpoxcumanusi IpoBOAUTCS METOJO0M HaUMEHbIIMX
KBaJIPaToB.
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IHlopaook evinonnenus pavomol. Pezynromamol 3xkcnepumenmos.

1. O3HaKOMUTBCS € PKCIEPUMEHTAIBHON YCTAHOBKOM M OOIIEW METOAMKOW M3MEPEHMI Ha
ycranoBke "Peotect-2.1"
2. IlpomsBecT wu3MEpeHUs M HCCIENYEMOW >KMAKOCTHM W pe3ylbTaTbl 3aHECTH B

CIICIYIONIYIO TAOJINILY:

Ne  |a, D, Dr, T- u- Hpyrue
CTYIEH|[10Ka3aH |CKOPOCT |[CKOPPEKTH |[HATIPSKE [BA3KOCTh, | YCIIOBHS
u us b [POBAHHAA [Hue MIIa-c
pubop [CABUTA, (CKOPOCTh  [CABMIA
a cl cusura, |10 11a
o1
1 bc Yacrorta
ceTn
6 bc
1 ad Temmnepa-
2 ad Typa
OIbITA
12 ad

OCHOBHBIC pacueTHBIC (OPMYITHIL:
T, =20,
rae ; - casurawouee Hanpspkenue (10! Ia), z - nocrosunas umnmuaapa (10 *1la/nen. mkamer), o -
OTCUMTHIBAEMOE 3HAYEHHUE IIKAIbl HAa WHIAUKATOPHOM MPHOOpPE (J1e71. MIKaIIbI).

A%
D, =D, —,
rk r50

rae D, - ckoppeKTMpOBaHHOE 3HaUE€HUE CKOPOCTH ¢/BUTA (¢ '), D, - CKOPOCTH C/IBUTA MO TabiuIe
crynenei (¢), v - yacrora (I'm).
T
H =—L '100 ’
DI’
Iy - Ila- - I -
ne 4 - MMHamMuyecKas BsskocTh (Mlla<c), 7, -casuraromee Hanpsokenue (10 '1a), D, - ckopocTh
caBura (ct).
3. Jlus wMccnemyeMoll KMIAKOCTH TOCTpOoMTh rpaduk 3aBucumoctn g = f(D,) wm
v = (D, ) ¥ OIpeIeInTh U3 HUX BSI3KOCTH PA3PYIICHHON CTPYKTYPBI.
4. loctpouts Tpaduikyl 3aBHCUMOCTEH
pu=FT)ninu=1@2/T)
Ha ocHOBE 9THX 3aBHCHMOCTEN PacCUMTaTh SHEPIUIO AKTHBAIMHU BA3KOTO TeueHus E p
[lpumep: Ha pucyHKe 1 TIpeACTaBIEHBI pE3yNbTaThl PEOJOTHMUYECKUX HCCIIEAOBAaHUN
TpaHCPOpPMATOPHOTO Macia.
Jns  TpaHC(OpPMATOpPHOrO Macila dHeprus aktuBauuu £, = 25.8 x/[x/Monb 3aBUCHMOCTb
HaNpsOKCHHS] CABHTa OT CKOPOCTH JAedopMaliii TOKa3bIBAeT, 4TO TpaHC(HOpMaTOpHOE Macio
MpeACTaBiIsieT CcO0OW HBIOTOHOBCKYIO BSI3KYIO JKHMJKOCTb, TOCKOJIBKY OTCYTCTBYET HadallbHOE
HaIpsHDKCHHE CIBUTA.
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Puc.1. Pe3ynpTarsl 3KCIIEpUMEHTAIBHBIX PEOJIOTHYECKUX UCCIeI0BAaHUM TpaHCcHOPMATOPHOTO
macia
a) 3aBUCHUMOCTb BSI3KOCTH OT TEMIIEpaTyphl.
0) 3aBucUMOCTb INpL OT 0OpaTHOM TeMIepaTypBhl.

B) 3aBUCHUMOCTb HaIlpSHDKEHUS CABUTA OT CKOPOCTH AedopMalivu AJis pa3HbIX TemrepaTyp: 1 -
20°C, 2-30°C, 3-40°C, 4-50°C, 5-60°C, 6-70°C.

KOHmpOJle ble eonpocnl

Yro uzydaer peonorus’?

Kaxas cpena Ha3pIBaeTcs ynpyroii, BsI3KOH U BSIBKOYIPYroi?

Uro Ha3bIBaeTCs BA3KOCTHIO? EnuHUIIA U3MEPEHUS BSI3KOCTH ?

B yuem oTnmune [UHAMHYSCKOM M KHHEMATHYSCKONU BSI3KOCTH ?

3anuimre 0000mEeHHBIH 3ak0H HbIOTOHA IJTSI HEC)KUMAEMOM BS3KOM KU IKOCTH ?
HazoBute peosniornueckue Moaemnu.

3anunmte GopMyity, ¢ HOMOIIBIO KOTOPOH BBIYUCIISETCS BSI3KOCTh?

Kaxoit Buja nmeer peosnornueckasi KpuBasi HhEOTOHOBCKOM KHUAKOCTH ?

Uro Takoe 3Heprus akTuBauu?

10 3anmumnmTe GopMyiTy, MO KOTOPOH ONpeAemsieTcs SHEPTUsl aKTUBAIINH ?

11. KakoB nmpuHIIHAT JeHCTBUS POTAIIMOHHOTO BUCKO3UMeTpa Tuta «Peorect 2.1»?
12. BeiBenute popmymy (8).

WCooNO A WLNE

5. YueOHo-MeTOAMYECKOE U MH(OpPMALIMOHHOE 00ecieyeHHe TUCIUTLTHHBI
5.1. Ilepe4yeHb OCHOBHOM W IONIOJTHUTEIbHOM y4eOHOM JIUTEePATYPbI, HEO0X0AMMOM 1151
OCBOCHUSI TUCHMIIIHHBI
OcHoBHas1 JIMTEpaTypAa:

1. TwuaporazommHamuka (C 2JIEMEHTAMH IMPOIECCOB M allapaToB) : yueOHOE mocobue /
AJL Jlyke, E.A. Kpectun, A.I'. MatseeB, A.B. lllabanoBa. - Camapa, 2015. - 366 c. : Tabm., rpad.,
wi. - buGmuorp.: c. 360-364 - ISBN 978-5-9585-0625-5 ; [Onekrponnsiii pecypc]. - URL:
httpz//biblioclub.ru/index.php?page=book&id=438366

2. Kykos, H.Il. I'mpporazomunamuka : yae6Hoe mocooue : B 2 4. / H.IL. XKykos, H.®.
MaiinukoBa. - Tam60B : M3natensctBo, 2015. - Y. 1. T'uppasnuka. - 141 c. : un.,tabmn. - buGnuorp.
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B kH. - ISBN 978-5-8265-1433-7. - ISBN 978-5-8265-1434-4 (u. 1) ; [DnekrpoHHBIN pecypc]. -
URL.: http//biblioclub.ru/index.php?page=book &id=444914

JlonoIHUTEJILHAS JIUTEpaTypa:

1. Munubaea, JI.P. Pacuer annapatoB ¢ nepeMenmBarolMMH YCTPOUCTBAMU METOJIaMU
BBIUYMCIUTEILHON THApOoAMHAMUKH : MoHOrpadus / JI.P. MunubaeBa, A.I'. Myxamer3sHoBa, A.B.
Kmunos. - Kazans : UznarensctBo KHUTY, 2014. - 110 c. : Tadmn., rpad., un. - bubauorp. B kH. -
ISBN 978-5-7882-1627-0 ; [D5eKTpOHHBIN pecypc]. - URL:
httpz//biblioclub.ru/index.php?page=book&id=428763

2. Kykos, H.II. TI'maporazonmmnamuka : ydyeOHoe mocobue : B 2 4. / H.IIL Xyxos, H.®.
MaiiaukoBa. - Tam60B : UznatensctBo @I'BOY BIIO «TT'TY», 2015. - Y. 1. I'mapasnuka. - 141 c.
: Wi.,1abn. - bubmmorp. B kH. - ISBN 978-5-8265-1433-7. - ISBN 978-5-8265-1434-4 (u. 1) ;
[Dnexrponnsii pecype]. - URL: hitp//biblioclub.ru/index.php?page=book&id=444914

3. KymmaoB, W.B. AHanuTHueckne  pelieHWUs  THMEPOONMUYECKAX  YPaBHEHHM
TETJIOMACCOIIEpeHOoca U Kojebanuii ynpyrux ten : Mmororpadus / N.B. Kynmunos. - Camapa, 2013. -
144 c. : un. - bubmumorp. B kH. - ISBN 978-5-9585-0519-7 ; [Dnexrponnsiii pecypc]. - URL:
http//biblioclub.ru/index.php?page=book&id=256109

5.2. IlepeueHsb pecypcoB MH(}p OpMaINMOHHO-TeJIe KOMMYHUKAIIMOHHOM ceTH « UHTEepHET
U MPOrPaMMHOI0 o0ecrnevyeHusi, He00X0IUMBbIX /ISl 0CBOEHUS TUCHMILIHHBI

1. DaekrponHas oubauoreunas cucrema « b bamlVy - https://elib.bashedu.ru/

2. DunexkrpoHHas OubnuoTedyHass cucTeMa «YHUBEpPCUTETCKass OuWOIMOTEKa OHJIAWH» -
https:/biblioclub. ru/

3. DaekrpoHHas OMOIMOTEUHAs cCcTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIN Katajgor bubaunoreku baml'y - http//www.bashlib.ru/catalogi/

5. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Nel04 ot 17.06.2013 .
OLP NL Academic Edition. JlureH3us 6eccpodunas.

6. Microsoft Office Standard 2013 Russian. Torosop Nell4 ot 12.11.2014 r. OLP NL Academic
Edition. Jluuensus 6eccpounast.

6. MaTepuajbHO-TeXHHYECKas 0a3a, He00X0AUMAas 111 OCYIIeCTBJIe HUSA
00pa3oBaTeJILHOIO MPOoLecca Mo JUCHUIIMHE

Haumenosanue Buo 3anamui Haumenosanue ob6opyoosanus, npocpammHozo
cneyuaiu3upo6anHbl obecneuenusn

X ayoumopuil,

Kabunemoe,
aabopamopuil
1 2 3

1. YyeOnan aypuropus Jexyuu Aynuropust Ne 218
JJIsl IPOBe/IeHUsl 3aHATHI Ilpakmuueckue | Vuebuas wmeGenb, yueOHO-HATNSIAHBIE MOCOOUS, KOHIMUIUOHED
JIEKIMOHHOI' 0 THIA: 3anHamusn (cumt-cucrema) Haier HSU-24HEK203/R2-  HSU-24HUNO03/R2,
aymuropust Ne 218 (dwusmar| Jlabopamopnvie | skpan HacteHublii ¢ anektpompuBogoMm ClassicLyra  203x203
KopIyc-yueOHoe). pabompl (E195x195/1 MW-L8/W), mnoytoyk HPMini 110-3609%r Atom
2. YueOnasg aymuTopus N455/2/250/WiFi/BT/Win7St/10.1"/1.29kr, mpoekrop BenQ MX520
IS npoBe/IeHust (9H.J6V77. 13E/9H.J6V77.13F)
3aHATHH  CEMHHAPCKOro Aynutopusi Ne 422
THHAa: aymutopuss Ne 422 Yuebnas mebenb, yueOHO-HAITIAAHBIE TOCOOUS;; NOCKa ay MTOpHasl,
(pusmar xopmyc-yueGHOE) konupoBanbHbli  ammapatr  Canon  FC-224, wmonutop 17
3. VYueOHas ayauTopus SamsungSyncmaster 783 DF — 3 mT., mepCOHaIbHBIA KOMITBIOTED B
st TpoBeIeHUsl komiiekte Nel KlamaSoffice, monutop DEIl 21, cuctemHbIi 670K
TpyNmnoBbIX " kommetotepa Celeron — 3 mT.; npubop "Peocrtar", mpubop
HHIUBHAYATHHBIX J/uccrieioBaHusl  TemioeMKkoctd  tBepporo Ttema DIIT1-8, mpubop
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KOHCYJ/IbTALMIA:

ayIUTOpHS Ne 218
(mmat KopIyc-
ydeOHoOe).

6. VYueOnasa ayauTopus
JJi  TeKyIlero KOHTPOJIs
H NPOM E3KyTOYHOI
aTTecTAlMH:  ayAUTOPUSL
Ne 218 (dum3mar xopmyc-
y4ueOHoe).

7. IlomemeHust IS
€aMOCTOSITEJIbHOM
padorbl: UuTanmbHBIA 31
Nel (rmaBHBI KOpmyc, 1
9Tax), YWTanbHBIA  3a1
Ne2 (kopnyc ¢uszmata, 2
JTaXK)

J/OTIPE.OTHOII-SI TEIUVIOEMKOCTEH BO3/AyXa NPHU IOCT. JABICHUH U
o0peme OIIT1-6, ctonm mabop. ¢ MOWKOH, cTON JNabopaTopHbId — 8
mrt., TepMmocTaT MeaunuHckuii TW-2.02, Becsl aHamumuyeckue WA -
31, ommMmertp LI1-30, ammapart Cokcnera 45/40 skc 250 mn
Yuranbubiii 3aa Nel
Hayunslif u yueOHbIN (oHA, HayuHas nepuoauka, [TK (MoHOOIOK) -
3 mTt, Wi-Fi noctyn mi MOOHMIBHBIX yCTPONCTB, HEOTPAHHYCHHBIH
noctyn k ObC u BJl; konmuiecTBO TOCaNOoYHBIX MeCT — 70.
Yuranbubiii 3a Ne2
Hayunsiit 1 yueOHbili poHn, HayuHnas nepuoauka, Wi-Fi noctyn mst
MOOHMIBHBIX YCTpOiicTB, HeorpaHmueHHbIH moctyn k OBC u BJl;
KOJIMYECTBO ITOCANOYHBIX MecT — 50.

IIporpamMHoe oGecnieyeHue

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade.
HoroBop Nel04 ot 17.06.2013 r.OLP NL Academic Edition.
JInuenzus OeccpoyHas.
2. Microsoft Office Standard 2013 Russian. Jlorosop Nell4 ot
12.11.2014 r. OLP NL Academic Edition. JIumensus 6eccpounas.
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[Tpunoxenue Ne 1

MHWHOBPHAYKHN POCCUN .
®I'OY BO «bAIIKMPCKNU T'OCYIAPCTBEHHbLIM YHUBEPCUTET»
NMHCTUTYT UCTOPUN UTOCYJAPCTBEHHOI'O VIIPABJIEHMA

COJIEP)KAHUE PABOYEHM ITPOI'PAMMOBI

nucuHuIUIMHEL « uapora3oguHaMuKa» Ha 5,6 cemecTpbl

3a04Has
(hopma 00yueHus
Bup padotsi O0beM THCHHUILIHHBI

OO6mast TpynoemMkocTsh aucuutuinHbl (3ET / yacoB) 5/180
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOTy ¢ MPEro1aBaTesIeM: 21,7

JICKITU A 4

MPAKTHYECKUX/ CEMUHAPCKUX 12

71a00paTOPHBIX 4

Ipyrux (TpymnIoBas, WHAWUBUAyaTbHAs KOHCYJIBTAINS W MHBIC BUIBI 1,7

y4eOHOH AeATeNbHOCTH, IIpelycMaTprBarolye paboTy 00yJaronmxcsi ¢
npenojasarenem) (PKP)

VueOHBIX 4aCOB Ha CAMOCTOATENIbHYIO0 paboTy obydarommxcsa (CP) 150,5

Y4eOHBIX 4acOB Ha MOJTOTOBKY K 7,8
sKk3aMeny/3auery/muddepennmpobannomy 3adeTy (KoHTpOIH)

dopma KOHTPOJISL:
JK3aMeH 6 cemecTp
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®dopma u3ydeHuss MaTepPUaIOB: JICKIHH,

dopma TeKyIIero

OcHoBHas 1 KOHTPOJIS
MPaKTHIECKUE 3aHATHS, CEMUHAPCKHE OTIONHHTETBHAS JCIIeBACMOCTH
Ne 3aHATHUS, JJabopaTOpHbIe pabOTHI, —— 3anaHus o } (KOLTOKBHYMbL,
i Tema u copepkanue CaMOoCTOSITeTbHASI Pa00Ta M TPYIOEMKOCTh (B peKOMEH TyeMast CaMOCTOSITETILHOM KOHTPOTHbIE
gacax) paboTe CTyIeHTOB
CTyleHTaM (HoMepa U3 paboTHI,
CITHCKA) KOMITBIOTEPHBIE
JIK ITP/CEM JIP CP TeCTEI ¥ T.11.)
1 2 3 4 5 6 7 8 9
1 [Ipenmer u meToBI OcH. 1-2 CamocTosTenbHoe Cobecenopanue,
TUIPOTa30JMHAMHUKH. nor. 1-3 u3ydeHue MHUCbMEHHas
OcHOBHBIE CBOWICTBA 5 16 PEKOMEH TyeMOoi KOHTpOIIbHasi paboTa
JKUJKOCTEH ¥ Ta30B. OCHOBHOW 1
JOTIOJTHUTEIBHON
JTUTEPATYPHI
2 OCHOBHBIE TUIIOTE3bI OcH. 1-2 CaMocCTOosTeIbHOE CobecenoBanue,
TUIPOTa30JMHAMUKH. nor. 1-3 U3ydeHue MUCbMEHHAs
JIBa ciocoba onucaHus 16 PEKOMEHAYEMO KOHTpPOJIbHAsI paboTa
JBUKEHUSI CTIIIOIIHBIX OCHOBHOM 1
cpen JIOTIOJTHUTENBHOM
JTUTEPATYPHI
3 VYpaBHeHue OcH. 1-2 CamocrosTenbHOe CobecenoBanue,
HEpa3pbIBHOCTH nor. 1-3 W3ydeHUe MTACbMEHHAS
2 16 peKOMesz[yeMoﬁ KOHTpOJIbHasi paboTa
OCHOBHOM 1
JIOTIOJTHUTEILHOM
JTUTEPATYPHI
4 Mounens naeanbHON Ocmu. 1-2 CaMoCTOsTEILHOE CobecenoBanue,
KHUJIKOCTU. YPaBHEHUE mor. 1-3 W3y4eHHue HNHUCEMEHHAsA
Ditnepa 2 16 PEKOMEH TyeMOi KOHTpOIIbHasi paboTa
OCHOBHOW 1
NOIIOJIHUTEILHOMN
JTUTEPATYPHI
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OCHOBBI TUIPOCTATHKH. OcH. 1-2 CaMOCTOSITEIILHOE CobecenoBanue,
3axoH [lackans. nor. 1-3 u3ydeHue MUCbMEHHas
Bbapomerpudeckas 9 16 PEKOMEH TyeMO KOHTPOJIBHAS padoTa,
dopmyna. 3akoH OCHOBHOM M nmabopaTopHast
Apxumena. YcnoBus JOTIOTHUTETBHOU pabota
TIJIABYYCCTH. JTUTEPATYPHI
VYpasuenue bepnymm n OcH. 1-2 CamocrosTenbHoe CobecenoBanue,
€r0 TIPUIIOKCHUS nor. 1-3 W3ydeHue MTACBMEHHAs
2 20 peKOMeHzV{yeMofI KOHTpOJIbHasi paboTa

OCHOBHOM 1

JIOTTOJTHUTEBHOM

JTUTEPATYPBI
OcHOBHOE ypaBHEHUE OcH. 1-2 CamocrosiTenbHoe CobecenoBanue,
IUHAMHKHU CIIJIOIIHOMN mor. 1-3 H3y4eHUEe HHUCEMEHHAA
CpeIbl 2 175 peKOMeHIU{yeMoﬁ KOHTpOIIbHasi paboTa

OCHOBHOW 1

JIOTIOJTHUTENbHON

JTUTEPATYPHI
JnHamuka BsI3KOU OcH. 1-2 CamocrosTenbHOoe CobecenoBanue,
HEC)KHMaeMon nor. 1-3 U3ydeHue MUCbMEHHAs
KUIKOCTH. 3aada 9 16 PEKOMEH TyeMOi KOHTpOJIbHAsE paboTa
CToxkca. OCHOBHOU M

JIOTIOJTHUTEIBHOM

JTUTEPATYPHI
3anaua Ilyazeitns, yucio OcH. 1-2 CaMOCTOSTEIBHOE CobecenoBanue,
Peitnonbaca. norm. 1-3 U3Yy4EHHE MMUCbMEHHAs
JlamuHapHbie 1 17 PEKOMEHIyeMOil KOHTpOJIbHAs padoTa,
TypOylI€eHTHBIE PEKUMBI OCHOBHOM 1 naboparopHast
TEUYCHHSL. JIOTIOJTHUTETbHOU pabota

JUTEPATYPbI
Bcero yacoB: 12 150,5
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