Komnonenr 04.04.01 Xumus

b1.B.03.01

®OH/I OHEHOYHbIX CPEJICTB

JncnuunianHb
(MO):[y.JIﬂ) MaremaTudyeckue METOAbI PACY€TOB XHMHNYCCKHX MMPOIECCOB
PazpaboTuuk: VYTBep:kIeHO Ha 3aceaHuU Kadeapsl
_Boponbko H.I'. XUMHH
[)5(6] HaMMEHOBaHHE Kadeapbl
_ZIOUCHT Kaephl XUMIN_ npotokon Ne 6 ot 16.02.2024 .
JOJDKHOCTB
_JJOKTOp XUM. HayK, JIOUEHT . .
ydeHast CTeTeHb, BaBe,Z[yIOH_II/II/I Ka(be;[pon

3BaHUC

“~ 7 T.A. JsaxuHa

MypmaHCck
2024



1. Kputepuu u cpeacTBa OleHHMBAHHMS KOMIIETEHIMI M MHAUKATOPOB MX JOCTHKeHHUsA, (OPMHUPYEeMBbIX TMCHUILIHHON (MOayIeM)

Kox n HauMeHoBaHHe

PesyabTaThl 00y4eHHs 10 AUCHHUILIMHE (MOLYJII0)

Koa n OneHoyHble
. HHKaTopa(0s) OneHoyHbIe CPeICTBA cpeiacTBa
HanMEHOBaHHE
JOCTHKEHUS e ero op o o pe oqHOi
KOMIIeTeHIIU U TeKylero KOHTPOoJIs MPOMEKYTOYHOM
o KOMIIETEeHIIH I 3uamo Ymems Bnaoemo y P P y
aTTecTanuu
OCHOBEI HACIIONE30BaTh HABBIKAMH [OCTPOCHUS KoMrIuiekT 3ananuii s
Ny JK3aMEcHAIMOHHbBIC
OK-1-n K-1-t-1 MaTeMaTHYECKOTO MaTeMaTUYECKAE METO/IBI MaTeMaTUYECKUX MoOeIel BBIIIOJIHEHUS U 3AILUTEL ——
Cnocoben . amnrmapara COBPeMEHHOMN B XUMHUYECKHUX npocTedmx (HU3UKO- MPaKTHYECKUX PaboT, ’
Cocrasiser oOMif IIan PE3yNIbTATHI
[UIAHUPOBATH XUMUH, HEOOXOIUMEIE HUCCIENOBAHUAX XMMHUYECKUX MPOIIECCOB BBIMOJHEHHUST KOHTPOJIBHBIX
HCCIIEOBAHUS U TEKYIIEro KOHTPOJIs
pabory u VTS PEIICHHUS BOIPOCOB, pabor
JIETaJIbHBIE TIIaHbI
BBIOHpATh N CBSI3aHHBIX C
aJIeKBaTHbIE OTACIHBHEIX CTa/THHA MIPaKTUUECKOM
K-1-u-2. Beibupaer P
METO/IbI PEIICHUS JIEATENBHOCTRIO;
9KCIIEPUMEHTAJIBHBIC U
HAYyYHO- OCHOBEI
PacYeTHO-TEOPETHYECCKUE
HACCIIEI0BATENLCKH MaTeMaTHYECKOTO
METO/IBI PEIICHUS
X 3a/1a4 B N MOJICTTUPOBAHUS (PU3UKO-
. [TOCTaBJIEHHOM 3a71aun
BBIOpaHHOM XUMHUYECKUX MPOIIECCOB
HCXOIA U3 UMEIOIIUXCS
00J1aCTH XUMUH,
. MaTepHATbHBIX U
XUMUYECKOI
BPEMEHHBIX PECYPCOB
TEXHOJIOTUU WU
CMEXHBIX C

XUMHEH HayKax




YK-1.
Criocoben
OCYIIECTBIISTH
KPUTHYECKUI
aHaITU3
MIPOOJIEMHBIX
CUTyallid Ha
OCHOBE
CHCTEMHOTO
TIOAX0/1a,
BbIpaOaTHIBATh
CTpaTeruio
JieficTBuit

YK-1.1.

AHnanuszupyer
MIPOOJIEMHYIO CHTYaIHIO
KaK CHCTEMY, BBISBIISIS €€
COCTaBJISIIOIIHE U CBSI3U
MEXIY HUIMH

YK-1.2.

Omnpenensier TpoOesl B
nHpopmanum, He0OXo0-
JTIUMOM JIJIsI pEeLIEHH ST
MIPOOJIEMHON CUTYAIHH,
1 TIPOEKTUPYET MPOLECCH
TI0 X YCTPAHEHHUIO
YK-1.3.

Kpurnuecku orieHuBaer
Ha/Ie)KHOCTh UCTOYHHUKOB
nHdopmanum, paboraer ¢
MIPOTUBOPEYHBON
nH}opmanymen U3 pazHbIX
HCTOYHHKOB
YK-1.4. PazpabatsiBacT
U COolepKaTEeIbHO
apryMeHTHpYeT
CTpaTeruio pereHus
MIPOOJIEMHON CUTYaIMH
Ha OCHOBE CHCTEMHOTI'O U
MEXIUCIUATUIMHAPHOTO
TIOAXOZI0B
YK-1.5.

Hcnons3yer jgoruko-
METOAOJIOTNYECKUN
WHCTPYMEHTapUH JUIs
KPUTHYECKOH OLIEHKH
COBPEMEHHBIX
KOHUEMIHHA
¢unocodckoro u
COLIMAJIBHOTO XapaKTepa
B CBOEH NpeaMeTHON
obsactu

METOBI peaTn3alum
MaTEeMaTHICCKUX
Mozeneit puzuko-
XUMHYECKUX MPOIIECCOB
Ha OBM

NPUMEHUTD
CyIIECTBYIOIIEE
MIPOrpaMMHOE
obecrieueHne Juis
pemenust puznko-
XUMHYECKHX 337134

HaBBIKAMH COCTaBJICHHS
MIPOrpamMM, MOJEITUPYIOLIHX
(U3UKO-XMMHUUECKHE
MIPOLIECCHI

KommutekT 3aganus s
BEITIOTHEHUST HAyYHO-
HCCIIeI0BATEIbCKON

MabopaTOpPHON PabOTHI

DK3aMEHALUOHHEIE
OWIIETHI,
Pe3yNIbTAThI
TEKYIIEro KOHTPOJIs




2. OneHka ypoBHs ¢()OPMHPOBAHHOCTH KOMIIETeHIMI (MHAUKATOPOB HUX JOCTHKEHUSI)

IHoxa3zarenu IIIkana U KPUTEPUH OLICHKHU YPOBHS C)OPMHUPOBAHHOCTH KOMIICTCHIUI (HMHANKATOPOB MX IOCTHKCHUS)
OUCHMBAMMI Huxe noporosoro IHoporossrii IIponsunyTHIA Bbicoknii
KOMMeTeHIn i
(«Hey0081emsopumenbHo») («y0061€mMB8OPUMENLHO») («xopouio») («omauunoy)
(MHAMKATOPOB
HX JOCTHKEHUs1)
IHonnora YpoBeHb 3HAHUI HUXKE MuHIMaIbHO JOMYCTUMBIN YPOBEHb VYpoBeHb 3HaHUI B 00BbEME, VYpoBeHb 3HaHUI B 00BEME,
3HAHUH MUHHAMAJIBHBIX TPEOOBaHMUH. 3HAHWH. COOTBETCTBYIOIIEM IIPOrpaMme COOTBETCTBYIOIIEM IIPOrpaMme
Nmenu mecto rpyObIe OMMOKH. JlonymieHs! He rpyOble OIHOKH. TIOATOTOBKH. TIOATOTOBKH.
JlonynieHbl HEeKOTOpbIe MOrPEITHOCTH.
Hanuuue [pyn BBIIOTHEHUH CTaHAAPTHBIX [TponeMoHCTpHUPOBAaHBI OCHOBHBIE ITponemoncTpupoBaHb! Bce OCHOBHBIE | [IpogeMOHCTpHpPOBaHBI BCE OCHOBHBIE
YMeHHui 3aJaHnil He MTPOJEMOHCTPUPOBAHBI | YMEHHSI. YMEHUSI. YMEHUSI.
OCHOBHBIE YMEHHUSL. BeImrosHeHBI THTIOBBIE 3a/1aHUS C HE BeirosHeHB! Bce OCHOBHBIE 3a[aHus ¢ | BBIITOTHEHBI BCe OCHOBHBIE U
Nmenu mecto rpyObIe OMMOKH. rpyObIMH OIIMOKaMHU. HEKOTOPBIMU ITOTPEITHOCTSAMH. JIOIIOJTHUTENbHBIC 331aHus 0€3 OINOOK 1
BeimonHeHs! Bee 3a1aHus, HO HE B BeimonHeHs! Bee 3a1aHKs B IIOJTHOM MOTPEIIHOCTEH.
MIOJTHOM 00BeMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOpBIE C HeIoUeTaMH. | 3aJlaHusl BHIIIOIHEHBI B IIOJTHOM 00beMe
TIOSICHEHHSI, HEIIOJIHBIE BHIBOIBI) 0e3 HeJJ0UETOB.
Hanuuue [pyn BBIIOMTHEHUH CTaHAAPTHBIX Nmeetcss MUHUMAaIBHBINH HAOOp IMponemoncTpupoBaHb! 0a30BbIE ITponeMoHCTPHUPOBAHBI BCE OCHOBHBIE
HABBIKOB 3aJjaHnil He ITPOJIEMOHCTPUPOBAHBl | HABBIKOB JJISI BBITTOJTHEHHS HaBBIKY TIPH BBITIOIHEHUH YMEHUSI.

(BJ1aJIeHUE ONBITOM)

0a30BbIC HaBBIKH.
Nmenu mecto rpyObIe OMMOKH.

CTaHAapTHBIX 3aJIaHAH C HCKOTOPbIMHA
HCJO0UCTaMH.

CTaHAapTHBIX 3aJIaHAH C HCKOTOPbIMHA
HCJO0UCTaMU.

BeimosHeHBI BCce OCHOBHBIE U
JIOTIOJTHUTENbHBIC 331aHus 0€3 ONOOK 1
MOrPEIHOCTEN.

[TponeMoHCTpHpPOBaH TBOPUECKUN
TIOAXOM K PEHICHUIO HECTAHAAPTHBIX
3ajad.

Xapakrepucruka
¢()OpMHPOBAHHOCTH
KOMMeTeHIN!

Komnerenunu dakruueckn He
c(OpMHUPOBAHEI.

Nmeromuxcst 3HaHUM, yMEHUIA,
HaBBIKOB HEJJOCTATOYHO IS
peIeHus! TPaKTHYECKUX
(mpodeccroHaIbHBIX) 3aaaY.

3ayeTHOE KOIMYECTBO OAJUIOB HE
HaOpaHO COTIIacHO
YCTaHOBJICHHOMY JIHaIla30Hy

CdopMUpOBaHHOCTH KOMIICTCHIIUN
COOTBETCTBYET MUHUMATHHBIM
TpcOOBAHUAM.

Nmeromuxcst 3HaHUM, yMEHUIA,
HABBIKOB B IEJIOM JIOCTATOYHO JIJIS
PEIICHHS TPAKTHICCKUX
(mpotheccroHANBHBIX) 3a1a4.

Ha6paH0 3a4ETHOE KOJUYECTBO OalioB
COINIACHO YCTAHOBJICHHOMY OHAIIa30HY

CdopMHUpPOBaHHOCTH KOMIICTCHIIHNA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Nmeromuxcs 3HaHUM, yMEHUIA,
HAaBBIKOB JOCTATOYHO JJIsl PELLICHUS
CTaHJAPTHBIX MPOGECCHOHATBHBIX
3ajad4.

Ha6paH0 3a4ETHOE KOJUYECTBO OalIoB
COINIACHO YCTAHOBJICHHOMY IHAIIa30HY

CdopMUpOBaHHOCTH KOMIICTCHIIUN
MIOJIHOCTBIO COOTBETCTBYET
TpcOOBAHUAM.

Nmeromuxcst 3HaHUM, yMEHUI, HABBIKOB
B IOJIHOM Mepe AOCTATOYHO JIs
PELICHUS CIOXKHBIX, B TOM YHCIIE
HECTaHIAPTHBIX, MPO(HECCHOHATEHBIX
3a7a4.

Habpano 3a4eTHOE KONMHIECTBO OAIIIOB
COIIACHO YCTAHOBJICHHOMY JHANa30HY




3. Kpurepuu 1 mkaja oueHUBAHUS 3aJaHUI TEKYIIEro KOHTPOJIsA

3.1 Kpurepuu u 1Kaia OlleHUBAHUS IPAKTAYECKUX padoT

[lepeyeHb NMpakTUYECKUX pPaOOT, OMHCAHUE TMOPSAKA BBHIMOJIHEHUS U 3aIIUTHI PaOOTHI,

TpeOOBaHUS K pe3ylbTaTaM paboThl, CTPYKTYPE U COAEPKAHUIO OTYETa M T.II. IPEICTABJICHbI B
METOJMYECKUX MaTepuanax 10 OCBOEHUIO JHUCLUIUIMHBI (MOAYJs) MB 3JIEKTPOHHOM Kypce B

OHNOC MAY.
Ounenka Kpurepun ounennBanns
Omauuno 3amaHne BBINOJHEHO IOJHOCTBIO M NpaBWiIbHO. OTYET MO NMpaKTHYECKOoH padore,
3aJaHus 10 TPAKTHYECKONW padoTe BBHIMOIHEHBI KAdyeCTBEHHO B COOTBETCTBUM C
TpeboBaHusMH. [10THOTa OTBETOB Ha BOMPOCHI MTPEIOAABATENS IIPH 3AIIUTE PAOOTHI.
Xopowio 3amaHne BBIOJHEHO MOJHOCTBIO, HO HET JOCTATOYHOrO OOOCHOBAHMS WM TpHU
BEPHOM pEIICHUM JOMyIIeHAa He3HAuuTelbHas OmMOKa, HE BIUOmAs Ha
MIPaBIIIBHYIO TIOCIIEIOBATENIFHOCTE paccyxeHnid. Bee TpeboBanus, penbsBisieMble
K pabore, BHINOJIHEHBI.
Yooenemeopumenvno | 3amaHusi BBINOIHEHBI YaCTUYHO C OMIMOKaMu. JIeMOHCTpHpYET CpelHHWH YpOBEHBb

BBINOJHEHUS 3aJaHusl Ha IIpaKTHYecKyilo pabory. bonmpmmHcTBO TpeOoBaHMIA,
TIPEABSIBISIEMBIX K 33/IaHHIO, BBIITOJIHEHBI.

Heyoosnemegopumenvno

3amaHue BBIIOJIHEHO CO 3HAUYUTEIIBHBIM KOJIMYECTBOM OIIMOOK Ha HU3KOM YPOBHC.
Mmnorue Tpe6OBaHI/IH, MIPEABABIISICMBIC K 3aIaHUT0, HC BBIIIOJIHCHBI.
3amanue He BBIIOIHECHO.

IIpumepHBIii IepeYeHb BONMPOCOB, 33/1aBaeMbIX NIPH co0eceJOBAHNH 110 NPAKTHYECKUM
padoraMm no qucuumianHe «MaTteMmaTH4ecKHe MeTO/bl PACYETOB XUMHUYECKUX MIPOLECCOB):

Ne

®opMupyeMble

Bomnpoc
KOMIICTEHIMHU

1 Yro Takoe MaTpuULla, KBapaTHAs MaTpHla, MaTpuLa-cTpoka, Mmatpuna- | [1K-1-u

cros0err, HyleBas MaTpUIIa, CJIe]l MaTPHUIIbI? YK-1

2 UYto Takoe IuaroHajgbHas MaTpULA, EAMHUYHAS MAaTpULA, 1E€IbTA

Kponekepa?

3 UYro Takoe TpaHCIOHMpPOBaHHAs MaTpulia? B KkakoM ciaydae UcxoaHas U
) TPaHCIIOHUPOBAHHAs MAaTPULIbI PABHBI?

Yro Takoe IETEPMHUHAHT KBaApaTHOM MaTpuisl 2-ro nopsaaka? Kak on
paccuuTeiBaercs?

Ha3oBuTe 0CHOBHBIE CBOMCTBA IETEPMUHAHTA.

Ha3oBuTe 0CHOBHBIE CBOMCTBA IETEPMUHAHTA.

A

UYro Takoe cuctema JIMHEHHBIX anredpanyeckux ypasHeHuit (CJIAY)?
UYro HazpiBaroT pemieHuem CJIAY?

OTHOCAT?

UYro Ha3bIBAIOT 3JeMeHTapHbIMU IpeoOpazoBanusMu CJIAY? Uto k HUM

Kakum o6paszom BeipaskeHue i kBagpaTHoit CJIAY M0kHO 3amucaTh B
MaTpuIHOU Gopme?

10.

Uro Takoe coBmectHas CJIAY? Chopmynupyiite Teopemy o
coBmectHocTH CJIAY.

11.

Uro Takoe HecoBmecTHast CJIAY? Chopmynupyiite Teopemy o
HecoBMecTHOCTH CJIAY.

12.

Uro Takoe HecoBmecTHast CJIAY? Chopmynupyiite Teopemy o
HecoBMecTHOCTH CJIAY.

13. | YUro Takoe onpenenénnas CJIAY? Chopmynupyiite Teopemy 06




onpenenénHoctu CJIAY.

Uro Takoe neonpenenénnas CJIAY? Chopmynupyiite TeopemMy o

14. Heonpeaenénnoctu CJIAY.
15 UYro takoe ogHopoaHas CJIIAY? Chopmynupyiite TeopemMy O peleHUsIX
" | ognopoanou CJIAY u cnenctBue u3 He€.
16. Yro Takoe QpyHKIMS, HE3aBUCUMasl IEpEeMEHHast, 3aBUCHMas
nepeMeHHas?
17 Yro Takoe HempepbIiBHAS QYHKIMA? 3anuminTe o01iee CBOWCTBO
" | HenpephIBHBIX (DYHKIMH.
13 Yro Takoe nMpou3BOAHAsA OT QYHKIUH f(X) B TOUKE X, TU(PepeHIman x,
" | nuddepenmmponanue f(x)?
19. Coopmynupyiite npasuio Jlomurans—bepnysnu. [IpuBeanre npumepsl
€r0 UCIOJIb30BaHUS.
20. | Yto Takoe y€THas, HEUETHAS U EpUOIUecKast QyHKIUs?
1 Yro Takoe acumMnToTa KpuBoi (pyHkunu? Kak HaxXoIsT BepTHUKAJIbHBIE,
" | HAKJIOHHBIE ¥ TOPU30OHTAILHBIE ACUMITOTHI?
22. | Yto Takoe mepBooOpazHast GyHKIuU f{x)?
3. Yro Takoe HeonpeAeIEHHBIA HHTETPal, HOAbIHTErpajIbHas (QYHKINA,
IO ABIHTETPAJIbHOE BBIPAKEHUE?
24 Yro Takoe onpenenéHubii nuTerpan? Kak HailTH yiClIeHHOE 3HAYE€HUE
" | onpenenéHHOTO MHTErpaa 1o rpaduky uHTerpupyeMoil pyHkumun?
25 Kakyto pousb urparor nuddepenunanbabie ypasaenus (1Y) npu
" | peleHNH pa3NUYHbIX HAYYHO-TEXHUYECKUX Mpoosem?
26 Yro Takoe 1V ¢ paznensromumucs nepeMeHHbIMU? Kak HaxoauTes ero
" | obmiee u 4acTHOE penieHne?
27, Uto Ha3bIBaeTCs 3aa4eil ¢ HauadbHBIMU yCIoBUsAMHU (3aaaueit Komm) u

KpaeBo 3anaueil?

3.2 Kpurepuu U 1IKaia OLEHUBAHUA KOHTPOJbHBIX padoT

KonTponpHble paboThl mpenHa3HaueHbl I (QOPMHUPOBAHUS M HPOBEPKU

3Ha-

HUI/yMEHNI/HaBbIKOB B paMKax OLIEHMBAEMBIX KOMIIETCHLMU MO AUCHUILIHHE. MeToauueckue

pexkoMmenganuu 1o BbimosHeHHIo KP Ha Tembl «Jluneiinas anrebpa. uddepennumansHoe

HCYHUCIICHHUCY, ((I/IHTCFpaJII:HOC HUCYHCIICHUC)» U NCPCUCHL BAPHUAHTOB SaHaHHﬁ MNpCeaACTaBJICHBI B

nocoOHuHu:
Boponsko, H. I'. Maremarndeckue mMetoasl pacyéToB xumuueckux mnporeccos / H. T
Boponbsko. — Mypmanck. : U3n-so MI'TY, 2015. — 171 c. (50 3k3.)

Ounenka/6anibl Kpurepun ounennBanns

Omauuno/l5 Pabota BBIIOTHEHA TIOHOCTEIO, 0€3 OMMOOK (BO3MOKHA OJTHA HETOYHOCTH, OIHCKA,

HC sABJIAIOIMAACA CJICACTBUCM HCITIOHMMaHUsA MaTepI/Iana).

Xopowo/13-14 Pabora BBITIONTHEHA MTOTHOCTHIO, HO 0OOCHOBAHUS [IIATOB PEIICHUS HEAOCTATOUHBI,

MPABUWJIbHYTO ITOCJICJOBATCIIbBHOCTD paCCY)K,HeHPIﬁ.

JO0ITylICHa O/lHa Herpy6a;1 omroOKa Uin ABa-TpU HEAOYCTA, HC BJIIMAIOLINX HA

Yooenemeopumenwvuo

B pabore momytieHo 6oee ogHOM rpy0oi omuOKu win 6oiee IByX-Tpex

10-12 HEJI0YeTOB, HO 00yJarOIIHICs BiaieeT 00sS3aTeIbHPIMI YMEHUSIMH 110 ITPOBEPSIEM O

TCMC.

Heyooenemeopumenwvno | B pabore ectb rpyObie OIIMOKY U HETOYETHI

Menvwe 10 NI
KonTtponpHass paboTa HE BHIITOIHCHA.




4. Kputepnu M mKajJa OLECHMBAHUS Pe3yJbTATOB O0y4YeHHMsl 1O JAUCHHUILVINHE
(MoayJ110) MPHU NPOBeIEHUM MPOMEKYTOUYHON ATTECTALNH

KDI/ITCDI/II/I W IKajJa ONCHUBAHUSA PE3YJIHTATOB OCBOCHHUA NUCHUIIIMHBI C 59K3aMCHOM

JUidi  IUCLMIUIMH, 3aKaHYMBAIOIIMXCSA  DK3aMEHOM, pe3ylbTaT IMPOMEKYTOYHOH
aTTeCTallud CKJaJbpIBaeTCs U3 O0auioB, HAOpaHHBIX B XOJ€ TEKYIIEro KOHTPOJISA M IMpH
IIPOBEACHUH IK3aMEHa.

B ®OC BxiIOYEH CIMCOK BOMPOCOB K 3K3aMEHY U THUIIOBOW BapUaHT K3aMEHALIMOHHOTO
ounera.

Crincox BOIPOCOB K 3K3aMEHY.

1. Kak ocymectBisiercs yMHOXKeHHE Marpuua 4 Ha Marpully B? B kakoMm ciydae Takas
onepanus Bo3MokHa? [IpuBenure npumepsl.

2. Kakumu cBoiicTBamu oOnajgaloT  omepanuu  yMHOXKeHMs Matpun? Uro  Takoe
[I€PECTaHOBOYHbIE MATPUILIBI?

3. Kak ocymecTBisieTcs pa3inoKeHUe NETEPMUHAHTa KBaJApaTHOW MaTpPULbI n-TO MOPSAIKA IO
AIIEMEHTaM i-i CTPOKH U j-ro cTosnbna? Yto Takoe aJbIOHKTAa U JOTOJIHUTEIbHBIH MUHOD K
aneMeHTy a;;? IlpuBenuTe npuMepsl.

4. Yro Takoe obpaTHas mMaTpula 4~ 1o oTHomeHMIO K naHHON Marpuie A? Chopmynupyiite
TEOpEMY O CYIIECTBOBAaHHU OOPAaTHOW MaTpPHIIBI.

5. [nsg 4Yero NpUMEHSIOT MaTPUUHYIO 3alUCh KHUHETUKH CIOXHBIX peakuuii? Urto Ttakoe

CTEXMOMETpUYECKass MaTpulla M MOJIEKyJspHas MaTpula peakuuu? Yemy paBHO HX

npousBeaeHne?

Kak naiitu pemienne CJIAY, ucnoins3ys npasuio Kpamepa?

Kak naiitu pemenue CJIAY gepes oOpatuyro marpuity CJIAY?

8. B uém cymHocTs MeTosa uckimoueHus ['aycca? Uro takoe pacmupenHas marpuna CJIAY u
TpeyroiapHas Marpuna? Kak MOXHO mNpuMeHHTh MeTof ['aycca K  BBIYMCIICHHUIO
JETEPMUHAHTOB?

9. Cdopmynupyiite Teopembl 00 MHBAPUAHTHOCTH PAaHra MATPHILI M O PAHre TPEYroJIbHOM
MaTpunbl. Kak MX MOXHO NPUMEHMTH UIsl ONPEIENICHUS YHCla JUHEMHO HE3aBUCHUMBIX
CTaJMI CII0XKHOM peakiuu?

10. Yro Takoe pa3peiBHas (YHKIUS, KyCOYHO-HempephlBHas (yHKUHUs, pa3psiB 1-ro pona,
paspelB 2-ro poja, YCTpaHHUMBbIN paspeiB? IlpuBenute npumepbl TEpMOIMHAMHUYECKHX
(GyHKIUI C KOHEYHBIM U OECKOHEYHBIM Pa3pbIBOM.

11. Yro Takoe mnpomsBogHas oT ¢yHKIUM f(x) B Touke x, auddepenuman x,
madpdepenuupoBanue  f(x)? OObsicHUTE (UIMYECKUH U  TEOMETPUUYECKUH  CMBICTT
MPOU3BOHON (QYHKIIMHM Ha MpuMepe rpaduiyeckoil 3aBUCMMOCTH KOHLIEHTPAIMH MPOIYKTa
OT BPEMEHH MPOTEKAHUS XUMUYECKOU pEaKIUH.

12. Kak paccuuThIBalOTCS MPOU3BOJAHBIC: CyMMBI (PpyHKIMiA (1 + ), mpousBeaeHus (GyHKIUI

'

N

u
(uv)' m oTHOMIEHUs pyHKIWMH | — | ? [IpuBenuTe NpUMeEpHI.
v

13. Kak paccuuThIBarOTCs MPOU3BOIHBIE CIOKHBIX PpyHKIMM F(x) =flo(x)] u F(x) = f{o[w(x)]}?
IIpuBenuTe npuMepsl.

14. Kak ocymiecTBisieTcsi pa3jioxeHue (yHKIMU B CTeneHHble psiabl Maxiopena u Teiimopa?
OOBsicHUTE TEOMETPHUECKUI cMBICT psifa Teinopa Ha mpuMepe CeIMMEHTAMOHHON KPUBOH
ITOJIMIUCIIEPCHON CUCTEMBI.

15. IlpuBenure OuHOMHUANBHYIO (opmyny HploToHa Ui pa3iokKeHHs B CTEHEHHOW psif
¢bynkuuit (v + x)" u (1 + x)”. Uro npoucxomut npu m € N? Uro Takoe OMHOMHAIBHOE
pacnpeneneHue?



16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

Kak wucnonbe3yercsi pasnoskeHue (QYHKIUM B CTENEHHOM pSJI NpPU BBIBOJEC 3aBUCHUMOCTHU
MOBBIIEHUS TEMIEPAaTypbl KWUIIEHHS pacTBOpa OT MOJIIPHOW JOJM PacTBOPEHHOTO
BeniecTna’?
Yro takoe cramuoHapHas Touka (pyHkmmu f(x)? ChopmynupyiiTe mpaBuia UCCIEIOBAHUS
CTallMOHAPHBIX TOYEK.
Uro Takoe mepBooOpasHas ¢yHkmuu f(x)? Cdhopmynupyiite Teopemy o0 oOmiem Buuae
nepBoOOpa3HOIA.
Yro Takoe HeONpeAeNEHHbI HHTErpai, MOJAbIHTErpayibHas (YHKIMS, MOIBIHTETPATbHOE
BbIpakeHne? OObsiCHUTE (U3NYECKUN CMBICI TMOHATHS WHTErpaja Ha MpHMEpe Ipolecca
N30TEPMHUUYECKOTO PACIIMPEHNUS ra3a.
Kak cBs3anbl Mexay co0oi omepanuu WHTETpUpOBaHUs U AuddepeHIupoBaHus?
OObBsicHUTE TEOMETPUYECKUN CMBICT HMHTErpUpOBaHUsA. UTO Takoe HMHTErpanbHas JUHUS
bynkuuu f(x)?
B uém 3akmrouaercs MeETOJ HMHTETPUPOBAHMS YEpE3 BCIIOMOTATENIbHYIO IEPEMEHHYIO?
OOmbsicHUTe Ha TpUMepe BbIBOJa ypaBHeHHs LIIumkoBckoro.
Hanumure gpopmyny Hetotona—JIeitOnuma. Chopmynupyiite u nokaxure Teopemy bappoy.
UYro Takoe omnpenenéHHbli umHTerpan? Kak HalTH UYMCIEHHOE 3HAYEHHE OIPENEIEHHOTO
uHTerpaia mno rpaduky uHTerpupyemoit pynkuuu? Yrto Takoe omnpenenéHHbIA MHTErpan?
Kak HaliTu ynclieHHOe 3HAYCHHE ONMpeAeNEHHOr0 WHTErpana Mo rpaduky MHTETpUpPyeMOi
byHKIAR?
Yro Takoe muddepenunansuoe ypaBHenue (1Y), obObikHOBeHHble Y, mopsaok JV?
Hanummwure ypaBHenus Jlunnmana kak npumepst Y 1-ro u 2-ro nopsixka.
OObsicuute, Kak pemnTh 3amayy Komm Ha npumepe nud@epeHINaabHOro ypaBHEHUS
Kupxroda n muddepeHunanbHbIX ypaBHEHHH MPOCTHIX OJHOCTOPOHHUX peakiuil 1-ro 2-ro
U N-TO MOPSAJIKOB.
TunoBoi BApMaHT 3K3aMEeHAIMOHHOTI0 OUJIeTa
MYPMAHCKUN APKTUYECKUN YHUBEPCUTET
EcTecTBEHHO-TEXHOJIOTUUECKUN HHCTUTYT
BK3AMEHAIIUOHHBIA BUJIET Ne
no MaTteMaTH4eCKHM MeTOAaM pacuyeéToB xuMuieckux npoueccos s 04.04.01 Xumus

1. Cdopmynupyiite TeopemMbl 00 MHBAPHAHTHOCTH PaHTa MaTPHUIIBI U O PaHre TPEyroJbHOU
MaTpuibpl. Kak UX MOXHO NMPUMEHUTH JUISL ONPEeSICHHs YUCia JTMHEWHO HE3aBHCHUMBIX
CTaJMI CII0XKHOM peakiuu?

2. OObscHuTe, Kak pemuTh 3agauy Komm Ha mpumepe muddepeHnnanbHOro ypaBHEHUS
Kupxroda u nuddepeHnmanbHbIx ypaBHEHUH MPOCTHIX OJJHOCTOPOHHUX peakiuii 1-ro 2-
IO ¥ 1-TO MOPSIKOB.

3. BsiBenure 3aBucumoctb K = f (T)H paccYuTanTe KOHCTAaHTY XUMHUYECKOTO PaBHOBECUS

Ky, peaxiuu

2H(r.) + CO(r.) <> CH30H(T1.).
Jlns pacdy€ra HCIOJIB3YHTE CIEAYIOIIUE TEPMOAMHAMUYECKHE IapaMeTpbl PEaKLUU:

. o . kK
CTaHJApTHBIN TemnoBol ekt A Ho, = —90,47 ; cTanjnapTHas sHeprus I'u60ca
MOJIb
. kK
A, Gy =—25,23 A .
MOJIb
buier paccMOTpeH U yTBEp:K/IEH Ha 3acelaHuy Kadeaphl « » 20 T
JloueHT Kadeapsl XUMUN H.I'. Boponbsko




OOyuwaromuiicss TiyOOKO ¥ TPOYHO  YCBOWJI  NPOTPaMMHBIA  MaTepHa,
HCYEPIbIBAIONIE, ITOCIE0BATENbHO, YETKO M JIOTMUECKH CTPOMHO ero H3jaraer,
Omauuno YMEET TECHO YBSI3BIBATh TEOPHIO C NPAKTHKOW, HE 3aTPyAHSETCS C OTBETOM IIpH
BHJIOM3MEHEHUH Bompoca. Bianeer crenuanbHOW TEPMUHOIOTHEH, IEMOHCTPUPYET
00IIYI0 SPYAHLIMIO B IPEAMETHON 00IaCTH.

OOyuaromuiicst TBEpAO 3HAET MATEpPHaN, TPAMOTHO U IO CYIIECTBY M3JIaraeT €ro, He
JIOITyCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAAEET CIEUUAIBHON
Xopowio TEPMHHOJIOTHEN HAa JOCTATOYHOM YPOBHE; MOIYT BO3HHKHYTh 3aTPYyAHEHHs NpU
OTBETE€ HA YTOYHSIOIIME BONPOCHI IO paccMaTpUBaeMOW TeMe; B LEIOM
JIEMOHCTPHUPYET OOIIYIO SPYAUIHNIO B TPEAMETHON 00JIacTH.

O6yqa}0m1/1ﬁc;1 HUMCECT 3HAHUA TOJBKO OCHOBHOI'O MaTepuaia, HO HEC YCBOWI €ro
ﬂeTaHeﬁ, JOIMYCKACT HETOYHOCTH, HCAOCTATOYHO IIPABUJIBHBIC (bOpMyJ'II/IpOBKI/I,
Yt)oeﬂemeopumeﬂbuo IIOXO BJIaACCT cneunaanoﬁ TGpMI/IHOJIOFI/Ieﬁ, AO0IMYyCKACT CYHICCTBCHHBIC OIIMOKHU
npu OTBETC, HCAOCTATOYHO OPHUCHTUPYCTCA B HCTOYHHKAX CHCHUATIU3UPOBAHHBIX
3HaHUU.

O6yqa}0m1/1ﬁc;1 HE 3HAeT 3HAYMTCILHOM YacTu nporpaMMHOr0o Martepuala,
JOITYCKACT CYIICCTBCHHBIC OHII/I6KI/I, HapylICHUs JIOTHYCCKOU IIOCICA0BATCIIBHOCTH B
Heydoeﬂemsopumeﬂbuo H3JI0OKCHUU TIPOrpaMMHOI0 MaTepuajia, HC BJIAACCT cneunaanoﬁ TepMPIHOJ'IOFPIefI,
HC OPUCHTUPYCTCA B UCTOUYHUKAX CIICIUATITU3UPOBAHHBIX 3HAHM.

Her orBeTa Ha mmocTaBiICHHEIN BOMHpocC.

Omnenka, moJrydeHHasl Ha dK3aMEHe, MepeBOIUTCS B Oaibl («5» — 20 6amos, «4» — 15
6amnoB, «3» — 10 GamioB) u cymmupyercs ¢ Oamiamu, HaOpaHHBIMH B XOJE TEKYILEro

KOHTpOJISL.
Hrorosas onenka no | CymmapHbIe 0aJlJIbI Kpurepun ouennBanns
JUCHHUIIMHE (MOAYJII0) 10 AMCIUILJINHE
(MonyJ110), B TOM
qncie
BrImmonHEHBI BCe KOHTPOIBHBIE TOUYKA TEKYIIETO KOHTPOJIS
Omauuno 91-100 P Yl P
Ha BBICOKOM YpOBHE. DK3aMeH C/IaH
BrImonHeHBI BCe KOHTPOJBHBIC TOYKHA TEKYIIETO0 KOHTPOJIS.
Xopowo 76—90 P Y P
DK3aMeH cJjaH
KoHTpoIbHEIC TOYKH BBITOTHEHEI B HEMOJTHOM 00BEME.
Yooenemeopumenwvno 6075 P
DK3aMeH cJjaH
Heyoosaemsopumenvno 59 u meHee KoHTponbHbIe TOYKK HE BBIIOJIHEHBI; HE CJaH YK3aMeH

5. 3agaHusi AMArHOCTHYeCKOW paldoThbl /sl OLEHKH PpPe3yabTaToB O0y4YeHHs II0
AUCHHMIVIMHEe (MOAYJIK) B paMKax BHYTPeHHell He3aBHMCHMOH OICHKH KadecTBa
o0pa3zoBaHust

®OC conmepkuT 3amaHus [ OLEHUBAHMS 3HAHUM, YMEHUH U  HaBBIKOB,
JIEMOHCTPUPYIOIIUX YpOBEHb CGHOPMHPOBAHHOCTH KOMIIETEHIMH M HMHIUKAaTOPOB UX
JOCTHUXKEHUS B MPOLIECCE OCBOCHUS TUCLUILINHBI (MOAYJIs).

Kommnekr 3amanmii pa3paboTaH TakuM oOpa3oM, YTOOBI OCYIIECTBUTH MPOLEAYPY
OLICHKH KaXJOH KOMIIETEHIMH, (POPMUPYEMBIX TUCLHUIUIMHON (MOayaeM), y oOydaromerocss
MUCBMEHHOU (opme.

ConepxaHue KOMIUIEKTAa 3aJaHMi BKIIIOYACT: mecmosvie 3a0aHusl, NpaKmuko-
OpUeHMUpPOBaHHble 3A0AHUSL.

Koo u naumenoeanue komnemenyuu
MK-1-1. Crioco0eH m1aHupoBaTh paboTy U BEIOUPATH aIcKBaTHBIC METOBI PEIICHUS HAYIHO-MCCIEIOBATEIhCKIX

3a71a4 B BBI6paHHOI>i o0acTu XHUMMUH, XAMUYECKON TEXHOJOI'MH WIIH CMEKHBIX ¢ XUMHUEH HayKax

1 OHPCHGHI/ITB SKBHUBAJICHTHBIN AUAMETP KaHaJia IMPAMOYTOJIbHOI'O CCUCHUA CO CTOPOHAMU a U b,
IIOJIHOCTBIO 3aIIOJTHCHHOI'O Y KUAKOCTBIO.

4ab

a) dal(s =
(a+b)




2ab

6) don = ————
(a+b)

oo P
2(a+b)

R
4(a +Db)

Io tpy6e nuamerpom 0,1 M Teder xuakocts npu temnepatype 20 °C. TnotHocTs xuaxoctn 1050 kr/m?,
Bsi3kocTh 1,1 plla-c. Cxopocts xumkocta 1,5 M/c. YKakuTe BEIpaKCHHE, KOTOPOE COOTBETCTBYET PacueTy
yucina Pelinonbca.

1,5-20-1050

a)Re= ——
L1

1,5-1,1-1050

G)Re= ——T———
0,1-10

1,5-0,1-1050

B)Re= ——————
L1

1,5-0,1-1050

r)Re= T3
L1-10

Kaxoe u3 MPUBCACHHBIX HUIKC YTBCPIKACHUS ABJIACTCA HE BepHBIM?
a) TUAPOCTATHUYICCKOC AaBJICHUEC BO BCCX TOYKAX JII000I FOpPI3OHTaJ'IBHOI>i IIOCKOCTH OAMHAKOBO
6) TUAPOCTATHUYICCKOC JABJICHUC U3MCHACTCA 110 FJ'Iy6I/IHe KHUIKOCTH
B) TUAPOCTATHUYICCKOC NIaBJICHUC B ﬂaHHOﬁ TOYKC 10 BCEM HallpaBJICHHUA OAWMHAKOBO
F) TUAPOCTATHUYICCKOC JAaBJICHUC BCCrAa HeﬁCTBYET 110 HAIIpaBJICHUIO BHCIITHEH HOpMaJin
,H) TUAPOCTATHUYICCKOC JABJICHUC BCCTrd HeﬁCTByeT 110 HAIIpaBJCHUIO BHyTpeHHeﬁ HOpMaJIn

B cocyzne auamerpom 0,8 M 1 mwiomaasio aauma 0,5 M? HaXOOUTCA XKUAKOCTD IIpu TeMueparype 20 °C.
Bsskocts sxuakocts 0,95 ulla-c, wiotnocts 980 kr/M°. YpoBeHb KUAKOCTH B cocyle 1,2 M. YKaxuTe
BBIpaXKEHUE, KOTOPOE COOTBETCTBYET PACUETy T'HAPOCTATUUECKOIO IaBJICHUS Ha JIHO COCY/a.

a) p=980-9,8-0,5

6) p=980-9,8:0,8

B) p=980-9,8-1,2

VYpasHenue bepHyiu BeIpaxaer:
a) MaTepHaIbHBIN OajaHC ITOTOKa
0) TEIUI0BOI OaslaHC IMOTOKA
B) DHEPreTHYCCKUN OamaHC MOTOKA
T') TEOMETPUIECKUI OaslaHC ITOTOKA
J1) CHJIOBOY OajiaHC ITOTOKa

[Tpn naMuHapHOM peKMMe IBM)KEHHMS BSI3KON JKUIKOCTH B TIPSIMOH, KPYTIIOH TpyOe CKOPOCTH 10 CEUSHHIO
TpyOBI pactpeensiroTcs:

a) paBHOMEPHO

0) 1o TMHEWHOMY 3aKOHY

B) 110 1TapaboIMYECKOMY 3aKOHY

T') IO THIEPOOINIECKOMY 3aKOHY

J1) 110 JIOTapH(PMUUECKOMY 3aKOHY

[pu TaMUHAPHOM PEXKUME JBMIKECHHUS BI3KOM JKUIKOCTH OTHOIICHHUE CPEIHEN CKOPOCTH K MAKCHMAJTbHOM
paBHO:

a) 0,2

0) 0,4

B) 0,5

r) 0,6

) 0,8

[Tpu TypOysIeHTHOM peXXHMe IBMXKEHHUS BSI3KOH JKHUIIKOCTH CKOPOCTH IO CEYEHHIO KPYTIIOH, IpsSMOit
TpyOBI pacrpeesnstoTcs 11o:

a) paBHOMEPHO

0) 1o JIMHEWHOMY 3aKOHY

B) 110 1TapabOIMYECKOMY 3aKOHY

T') IO THIEpOOINIECKOMY 3aKOHY

10




JT) TIO0 JIOTapH(PMUUECKOMY 3aKOHY

Bnusinue kakoi CUIIbl Ha IBUXKEHUE XKUAKOCTU OTpakaeT KpuTepui Didiepa?
a) CHJIBI MHEPIIUU
0) cuibl TpeHus
B) CHJIBI Beca
T') CHIIBI THIIPOCTATHYECKOTO JABIICHUS

10

VYkaxnTe, Kakoe BEIpaKEHUE CIYXKHT Il pacdera Kod(h(uureHTa TpeHus Ipu TypOyJIeHTHOM peKUME B
THIPaBINYECKH TTIaJIKUX TPYOax.

s)h= (1,74 + 2lg%)_2

1 £ 6,81
_:_21 < 4 ) 0.9
r) \/z g 3,7 ( Re )

11

CyKarolye ycTpoHCTBa IIPUMEPSIOT ISl U3MEPEHMS:
a) TaBJICHUS
0) HanpsDKEHWS CHIIBI TPEHUS
B) Iepenaja JaBJIeHUs
T) pacxoza
) CKOpOCTH

12

Uepes OTBEpCTHE B TOHKOW CTEHKE qraMeTpoM 10 MM BBITEKaeT )KUAKOCTh. KoaddumumeHT ckopoctu
paseH 0,98, ko3 durment cxatus ctpyH 0,64, koahdurment pacxona 0,62. [Tnomans oreeperus 0,785
oM, YPOBEHB XKHUIKOCTH B cocyze 0,8 M. Ykaxure BRIpaKeHHE, KOTOPOE COOTBETCTBYET PacueTy
pacxofa KUAKOCTH, BEITEKAIOIICH Yepe3 OTBEPCTHE.

a) Q=0,980,785-1044/2-9,8-0,8
6) Q= 0,62:1010°/9,8-0,8

B) Q=0,62:0,785-10*4/2-9,8-0,8
r)Q=0.64-1010°,/9,8-0,8
2)Q=0981010°4/2-9,8-0,8

13

[1pu TaMUHAPHOM PEKUME OCAXKICHUS IIAPOOOPA3HBIX YACTHUIL COIPOTUBIICHHE CPEABI 00YCIOBICHO B
OCHOBHOM:!
a) CHJIaMH TUIPOCTATUYECKOrO IABJICHUS
0) crutaMu TpeHus
B) CHJIAMH HHEPILIUH
T') CHJIOH TSDKECTH
1) CHJIaMH IOBEPXHOCTHOTO HATSKCHHUSI

14

B cooTBercTBHU C ypaBHEHHEM BepHyIUH ¢ yBeMUEeHHEM CKOPOCTH KUAKOCTH JIABJICHHUE B TOTOKE:
a) yBEIUYUBACTCS
0) yMeHbIIaeTcs
B) 0CTaéTCsl HEM3MEHHBIM

15

Vkaxurte BeIpakeHHE AJIS pacueTa CKOPOCTU OCaKACHHS MOJ ACHCTBUEM CHIIBI TSKECTU IpU
TypOyJICHTHOM PEXHME OCAXKICHUS:

_ dz(pT—p)g
a) wo= — L 78
18u
Ar
0) Re= —
18

B) Qr = 0,152-Ar071S

r)Re= 1,7~/ Ar

11




_\/g d(p; - p)g
H)mo —_—
3 Q-p

Ko0 u naumenoeanue komnemenyuu

YK-1. Criocoben OCYHICCTBJIATH KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 HpOGJ’IGMHBIX CI/ITyaIlI/Iﬁ Ha OCHOBEC CUCTCMHOT'O ITOAX0/J4a,

BbIpa0aThIBATh CTPATETHIO ACHCTBHUH

1

JIBwxymeit cutoit mporecca GpriIbTpayy sIBISETCS:
a) TaBJICHUC HAJ IIEPEropOaKOit
0) 1aBiIeHME TI0]] TEPETOPOAKOM
B) BaKyyM 10/ IT€pErOpOAKOM
T') Pa3HOCTB JABJIECHHS HaJl ¥ MO/ IEPErOpOIKON
J1) BAKyyM Ha/Jl IIEPEropoIKoi

ITo TpybonpoBony nuamerpom 150 MM ABHKETCS )KHUAKOCTH CO CKOPOCTHIO 1,5 A—C’ Onpenenuts pacxon
HKUIKOCTU.

a) 16,36-1073 ?

0) 18,44 - 1073 ?

B) 20,68 - 10‘3“”73

r)22,18-1073 ?

n) 26,49 - 1073 v

C

B otkpsiTOM pe3epByape HaxoauTcs Boaa mpu temmneparype 10 °C. Onpenenuts rugpoCcTaTHIECKOe
JaBJCHUE Ha TyouHe 1,5 M.

a)p = 9,8«lla

0)p = 14,7 xlla

B)p = 19,6 klla

r)p = 24,5 klla

m)p=294«lla

B naume cocyna umeercs mrok mmpuHoi b = 0,5 m u mmHON | = 0,6 M, 3aKkpermienHbiit 10 GonraMu.
Ke

VposeHb xuakocTd B cocysie h = 1,5 m, mnotHocts xkuakoctd p = 1000 —. Onpenenuts ycuiue,
M

neiicTByromee Ha 1 0omT.
a) 1228 H
6) 1006 H
B) 884 H
r) 662 H
n) 441 H

B nuume cocyna umeercst orBeperue auamerpoM 100 MM 3aKphITOE KJIalaHOM. Y POBEHb KHUIKOCTU B
Ke

cocyne h = 2., mnotHocTs )uaKOCcTH p = 1000 —. Kakoe ycunue HeoOX0AMMO NPHIOKHUTE JIs
M

OTKPBITHSA Knar[aHa?
a) 113,42 H
6) 136,78 H
B) 153,86 H
r) 172,56 H
n) 198,14 H

ITo TpybonpoBoxy muamerpom 100 MM ABHXKETCS KUAKOCTH IDIOTHOCTRIO p = 980 ;—Z 1 BSI3KOCTH U =
1,2 mIla-c co ckopoctsto 0,6 A—C’ Onpenenuts BennuuHy KpuTtepus PeliHonbaca.

a) Re = 2300

6) Re = 9800

B) Re = 19600

r) Re = 36000

1) Re = 49000

OnpenenuTs CKOPOCTh OCAXKIEHHs YaCTUIl TBEpIoit (assl muamerpom d = 50 MKM ¥ MIoTHOCTHIO
pr =2600xz/ M, xotopere ocaxarorcst B Boge npu Temneparype 20°C (p =1000ke/ m°,

1 =1-107 I1a - ¢). Pexum ocaxacHns TaMuHAPHEILL.

2) o, =2,18-107° %
C
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6) o, = 6,15-10° %
C

B) ©, =10,24-10°
C

N, =16,75-10° %
C

0 o, =23,52-10° "
C

OHpe,HeJ'II/ITB PEKUM OCAKICHUA map006pa3HLIx YacCTHUIl KOKCa TUaMETpOM d = 0,1 MM U INIOTHOCTBIO

oy =1300k2/ >, B Boxe miotHocThIO P = 1000 K2/ M W BsBKOCTRIO 11 =1-107 ITa - C.
a) JIAMIHAPHEIHA
0) TepexoTHbII
B) TypOyJICHTHBIN

Hanop HacocCa BO3pacCTacT:
a) C YBCJIIMYCHUCM JaBJICHHS BO BCACBIBAIOIIICM Hany6K6
6) C YBCJIMYCHUC NABJICHUS B HArHCTATCIIbHOM r[any6Ke
B) C YMCHBUICHHUCM IABJICHUS B HArHCTATCIIbHOM Hany6K€
F) C YBCJIIMYCHUCM CKOPOCTHU JKUAKOCTU BO BCACBIBAIOIICM r[a"[py61<e
,H) C YMCHBUICHHUCM JIdBJICHUS B IPUCMHOM Oake

10

Hamop Hacoca mponoprrionaieH 4uciry o0opoToB:
a) B IEPBOI CTENCHN
0) B KBaJpate
B) B KyOe

1) B 4YeTBEPTOH CTENEHU

11

UseH — B ypaBHeHHH BepHyIUH BhIpaxkaer:
Pg
a) NOTEPSHHBII HAIIOP
0) Mbe30MeTpHYECKUI HATIOp
B) CKOPOCTHOW HaItop
T') HUBEJMPHBIA HATIOp
1) AMHAMHUYECKUIl HaIop

12

15 utpoB stuoBoro cnupta Harpenu ot 10 °C no 60 °C. Ha ckombKo H3MEHUTCSI 00BEM ATHUIIOBOTO
cnmpra, eciu ko3 duiment oobemuoro pacmmpenus B, = 1,15 -+ 1073 K717

a) 0,8625 1

0) 0,7546 i

B) 0,6488 n

r) 0,5246 n

o) 0,4823 n

13

B cocyze ¢ Bomoii o6bemom 10 x> mossicumu pasnenue ot 0,1 MIla no 0, 6 MIla. Kax n3aMeHHTCS 00beM

BOJIBL, €l KOOpuument cxumaemoctu B, = 5+ 10710 2—2 ?
a)2,5n
0) 4,0
B) 5,01
r) 6,0 1
mn 7,50

14

Kak Ha3pIBaeTcs crmocod mepeHoca TeIUIOTH BCIIEACTBHE OSCIIOPSIOYHOrO (TEIIOBOT0) TBIKCHUS
MUKPOYACTHII, HETIOCPEICTBEHHO COMPUKACAIOIIUXCS APYT C APYrom?

a) cBOOOIHAS KOHBEKITUSL

0) BEIHYX/ICHHAS] KOHBEKITUS

B) TEILIONPOBOIHOCTD

T') TeIUI00TAa4ya

) TeruIoepeaayda

15

OHpeZleJ'II/ITI) C KaKou CKOpPOCTHIO 6yI[yT BCILTIBIBAThH mapooGpa3HHe HaCTHIIbI HpO6KI/I ANaMETpOM

d =5mm nmnorsocreio p, = 240 ke/ m> B Bone npu remmeparype 20°C (p =1000x2/ M,

13




1 =1-10"TIa - ¢ ). Pexum ocaxenus TypGyICHTHBIA.

2) o, = 0,336 "
C

6) o, =195
C
B) o, =325
C
No,=4,75"
C
0 o, =545"
C

14
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