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1. Kputepun u cpecTBa OLEHUBAHUS KOMIIETEHIMA M HHAMKATOPOB HX JOCTHKeHHUsI, (DOPMUPYEMBIX TUCHUILIHHON (MOIy1eM)

Koa 1 HamMeHOBaHHe

Pe3yibTaThl 00yUeHHUs MO TUCHUIIMHE (MOTYJIIO)

ﬂamﬁ(::):aﬂne HHAMKATOPA(0B) OueHovHbIE CpeAcTBA O:[fe];oc':;zle
JTOCTHKEHU S .
KOMIIETEHI MU KOMIICTCHIAH name Viems Buadems TEKYyLIero KOHTpoJIs MPOMEKYTOYHOH
arTrecTaluu
OCHOBBI MOJICIUPOBAHUS | IPUMEHSTH HaBbIKaMU TIOCTPOEHUS Kommekr 3amanuii ajs
. DK3aMeHaIlMOHHbIE
IIK-1-n IIK-1-n-1. XUMHYECKUX MPOLIECCOB CYILIECTBYIOIIEE MaTeMaTUYeCKUX MOJCIeH BBIIIOJTHEHUS U 3aIUTHI e
CnocobeH CocraBiiger OOIMii IVIaH | U ONTHMH3ALNH MIPOTPaMMHOE XUMHYECKHX TIPOLIECCOB MPaKTHIECKHUX padoT, ’
TUTAHUPOBATh HCCIICOBAHUS U MOJIEJICH; METOIbI obecrneueHue aiis BEITIOJTHEHHST KOHTPOJIBHBIX PE3YJIbTATI
paboty u JIeTaJbHbIE IIAHBI peanu3anun peIIeHIs XUMUKO- pabot TEKYIIETo KOHTPOIA
BEIOMpATh OTHCIBbHBIX CTadUi MaTeMaTHYEeCKUX TEXHOJIOTHYECKHX 33134
aJleKBaTHBIE mojaener Ha OBM
METO/bl pELICHUS MK-1-n-2. Beioupaet
Hay4YHO- SKCIIEPUMEHTAIbHBIC U
WCCIIEIOBATENLCKU | paCYETHO-TEOPETUIECKUE
X 3aJ1a4 B METO/IbI peIICHUS
BBIOpaHHOU MIOCTaBJICHHON 3a1a4i
00J1aCTH XUMUH, HCXOJS M3 UMEIOIIHNXCS
XUMHYECKOH MaTepHATbHBIX U
TEXHOJIOTHHU HIIH BPEMEHHBIX PECYPCOB
CMEIKHBIX C

XUMHUEH HayKax




MK-3-u
CrnocobeH Ha
OCHOBE
KPUTHIECKOTO
aHajau3a
pesynbratoB HUP
n HUOKP
OIICHUBATH
MEPCICKTHBEBI HX
MPaKTUIECKOTO
MPUMEHEHUS U
MPOIOJIKCHUS
pabot B
BBIOpaHHOU
001acTH XUMHH,
XAMHYICCKOM
TEXHOJIOTHHU HIIH
CMEIKHBIX C
XUMUEN HayKax

NK-3-n.1.

Cucremarusupyer MaTeMaTHYECKUX
nHPOPMALHIO, Mozeneit pU3uKo-
HOJIyYEHHYIO B X01€ XUMHYECKHX HPOIIECCOB
HUP u HUOKP, Ha OBM

aHAIN3UPYET €€ U
COIIOCTABIISIET C
JUTEPaTYPHBIMH
JaHHBIMH

MK-3-u.2. Onpexnensier
BO3MOXKHBIE
HAaIpaBJICHUS Pa3BUTUS
paboT U MepPCIEeKTHUBEI
NPaKTHYECKOTO
NpUMCHEHHS
HOJTyYCHHBIX
pe3yIbTaTOB

METOAbI pean3alnun

MIPUMCHUTH
CYIIECTBYIOIICE
MPOTrPaMMHOE
obecrneueHue ais
pemeHus GU3NKo-
XUMUYECKHUX 3a1a4

HaBBIKAMHU COCTaBIICHHS
pOrpamMM, MOJEIUPYIOIINX
(U3UKO-XUMUIECKHE
HPOLECCHI

Komrmiekr 3aganust s
BBINOJIHEHUST HAy4YHO-
HUCCIEI0BATEILCKON

nabopaTopHO pPabOTHI

DK3aMeHaIMOHHEIE
OUIIETEL,
pe3yabTaThI
TEKYIIETO KOHTPOJISI

2. OneHka ypoBHsi ¢(h)OPMHPOBAHHOCTH KOMIIETeHIH I (MHANKATOPOB UX JOCTHKEHHS)

IMoka3zaTenu IkaJja ¥ KPUTEPHHU OLEHKH YPOBHS CHOPMHUPOBAHHOCTH KOMMETEHIUI (MHAUKATOPOB UX JI0CTUKEHHS)
OUEHMBAHMI Huske noporosoro IHoporoswrit IpoaBuHYTHIH Bricokmii
KOMIIETEH M («HeyOosnemsopumenbHo») («yoosnemeopumensHo») («xopouioy) («omnuunoy)
(MHIMKATOPOB
X JOCTHKEHNS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YpoBeHb 3HaHHI B 00bEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHMI MUHHMAaJIBHBIX TPeOOBaHUH. 3HaHUH. COOTBETCTBYIOIIEM MIPOTPaMMe COOTBETCTBYIOIIEM IIPOTpaMMe
Wwmenu mecto rpyObIe ONTHOKY. JomyieHs! He TpyOBIe OMIHOKH. MTOJITOTOBKH. TTOITOTOBKH.
JlommyiieHbl HEKOTOPBIE MOTPENTHOCTH.
Hanuune IIpu BBINOJIHEHUHU CTaHIAPTHBIX [IpoieMOHCTPUPOBAHBI OCHOBHBIE IIponemoncTpupoBaHsl Bce OCHOBHBIE | IIpoeMOHCTpUpOBaHbl BCE OCHOBHBIE
yMeHHit 3aJJaHUi HE IPOJIEMOHCTPUPOBAHBI | YMEHUSL. YMEHHUSL. YMEHHUSL.
OCHOBHBIE YMEHHUSI. BrimosHeHBI TUTTOBBIC 33JJaHUS C HE BrImostHeHBI Bce OCHOBHEBIE 33/IaHUS C | BBIMONHEHBI BCe OCHOBHBIE 1
Hmenu mecto TpyObie OMIMOKH. rpyOBIMU OIITHOKAMH. HEKOTOPBIMH MOTPEIIHOCTIAMH. JIOTIOTHATEIIFHBIC 3ajaHus 6e3 OO0k 1
BrimonmHeHBI Bee 3a/1aHus], HO HE B BrimostHeHBI Bee 3a1aHUST B TIOJTHOM MOTPEITHOCTEH.
MOJIHOM 00beMe (OTCYTCTBYIOT 00BEMeE, HO HEKOTOPBIE C HeJIoOUETaMH. | 3a/JaHus BHITIOJHEHBI B TIOJTHOM 00beMe
TTOSICHEHHMSI, HETIOJTHBIC BBIBOJIBI) 0e3 HeT0YEeTOB.




Haauuue
HABBIKOB
(BJ1aIeHHE ONBITOM)

[Ipy BBITIOJIHEHUH CTaHAAPTHBIX
3aJJaHui He POJIEMOHCTPHPOBAHBI
0a30BbIC HABBIKM.

Nwmenun mecto rpyObIe OITHOKH.

Hmeercs MUHUMANBLHBIA HA0OD
HaBBIKOB JIJIs BBIITOJTHEHUS
CTaHJAPTHBIX 33JaHUN C HEKOTOPBIMU
HEJO0YETAMH.

IIponemMoHCTpUPOBaHBI 0A30BBIC
HABBIKH TIPH BBIMIOJTHCHUU
CTaHIAPTHBIX 3aJaHUH C HEKOTOPHIMU
HEOYeTaMH.

IIponeMoHCTPUPOBAHBI BCE OCHOBHBIC
YMCHUSL.

BrinosiHeHbI BCe OCHOBHBIC U
JIONOJIHUTEIILHBIC 3ajaHus 0e3 OIHOO0K 1
TIOTPEIIHOCTEM.

IIponeMoHCTpUpPOBaH TBOPUYECKUI
TTOJIXO/ K PEIICHHUIO HECTaHAAPTHBIX
3a7ad4.

Xapakrepucruka
chopMupOBaAHHOCTH
KOMIIeTeHIIUH

KoMnereHnuu paxTuuecku He
c(OpMHUPOBaHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOYHO JIJIsI
peHICHUA MPAaKTUICCKUX
(npodeccuoHaNbHBIX) 3a/1a4.

3a4yeTHOE KOJUYCCTBO 0AILJIOB HE
Ha6paH0 COTJIaCHO
YCTAHOBJICHHOMY JUAIIA30HY

ChopMupoBaHHOCT KOMIIETECHITHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, YMEHUH,
HaBBIKOB B LIEJIOM JOCTAaTOYHO JIJIs
peHICHUA MPAaKTUICCKUX
(npodeccruoHabHBIX) 3a1a4.

Ha6paH0 3a4€THOE KOJUYCCTBO OaIIOB
COTJIACHO YCTAaHOBJICHHOMY AHAIIa30HY

CchopMupoBaHHOCTH KOMIIETCHIIHH B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HaBBIKOB JOCTATOYHO IJIA PCIICHUA
CTaHAPTHBIX MPOHECCHOHATIBHBIX
3a1au.

Ha6paH0 3a4€THOE KOJUYECTBO 0AILJIOB
COIJIACHO YCTAHOBJICHHOMY AMANa30HY

CchopMupoBaHHOCTH KOMITETCHITHI
MOJTHOCTBIO COOTBETCTBYET
TpeOOBaHUSIM.

Hmeromuxcst 3HaHUM, YMEHUM, HaBBIKOB
B MOJTHOM Mepe JOCTAaTOYHO JJIs
peuIC€Hus CJI0XKHBIX, B TOM YUCJIC
HECTaHIaPTHBIX, MPO(ECCHOHATBHBIX
3a1a4.

Habpano 3a4eTHOE KOJIHYECTBO OAIIIOB
COIJIACHO YCTAHOBJIIEHHOMY JHANa3oHy




3. Kpurepuu u mkaJja oueHuBaAHHUS 32]aHUIi TEKYIIEro KOHTPOJIA

3.1 Kpurepuu ¥ mkaia olleHUBAHUS IPAKTHYECKUX paboT

[lepeyeHp NpakTU4YECKUX pPAaOOT, OMHCAHUE MOPSAKA BBIMOJIHEHUS M 3aIIUTHI PaOOTHI,
TpeOOBaHUS K pe3yibTaTaM padoThbl, CTPYKTYPE U COJCPKAHUIO OTYETA U T.I. MPEICTABJICHHI B

MCTOANYCCKUX MaT€puaiax IO OCBOCHHUIO JUCHUIIIMHBI (MOIIYJ'IH) HUB JJICKTPOHHOM KYpPCE B

ONOC MAY.
Ounenka Kpurepnu onennBanus
Omnuuno 3ajaHue BBIIIOJIHEHO TOJIHOCTBIO M MpaBWiIbHO. OTYET MO NpakTU4ecKod padoTe,
3aJaHusl MO TPAKTUYECKOW paboTe BBHIMOJHEHBI KAaYeCTBEHHO B COOTBETCTBUH C
TpeboBaHnAMH. [I0THOTa OTBETOB Ha BONIPOCHI MPEMOAABATEIS [P 3aIIUTE PaOOTHI.
Xopowio 3amaHue BBINOJHEHO IIOJHOCTHIO, HO HET AOCTaTOYHOTO OOOCHOBAHHMSA WIH IIPH
BEPHOM pCIICHWHM JONYNICHA HE3HauWTeNbHas OIMMOKa, HE BIWAOMIAs Ha
MIPaBIJIBHYIO MIOCJIEA0BATEILHOCTD paccyxkaeHui. Bee TpeboBanust, npeabaBiIseMble
K paboTe, BHIIOIHEHBI.
Yooenemeopumensno | 3amaHus BBHINOJHEHBI YaCTUYHO C OHMIMOKaMu. J[eMOHCTpHpYET cCpeqHHH YpOBEHBb
BBINIOJTHEHHU 33JaHUd Ha MpPaKTHYECKy0 padoTy. bombmmHCTBO TpeGOBaHMH,
MIPEABSBISIEMBIX K 33JJaHUIO, BBIITOJTHEHBI.
Heyodoenemeopumenvno | 3aganue BHIIOIHEHO CO 3HAUUTEIBHBIM KOIMYECTBOM OIIMOOK HA HU3KOM YPOBHE.
MsHorue TpeboBaHus, IPEIbSIBISIEMbIC K 3aJAHNIO0, HE BBIITOJIHEHBI.
3ajaHue He BHIIIOIHEHO.

IIpumepHbIii MepevyeHb BONMPOCOB, 32]aBaeMbIX ITPH CO0eCeTJOBAHUH 10 MPAKTHYECKUM

pa60TaM o JUCHUILINHE «KOCHOBBI ONITHMHU3AIMH XUMHYECKUX IPOLECCOB»:

Ne

dopmupyemble

Bomnpoc
KOMIIETeHI[UU

Uro Takoe MaTpula, KBaJjpaTHas MaTpula, MaTpulia-cTpoka, Matpuna- | [IK-1-u
cToJiOel, HyJeBasi MaTpuUIIa, CJIe MATPHUIIHI? [K-3-u

Kponekepa?

Yto Takoe nuaroHajabHas MaTpuna, CAMHUYHasA MaTpula, ACJIbTa

Uro Takoe TpaHCIIOHUpOBaHHas MaTpuia? B kakoM ciiydyae ucxojHas u
TPaHCIIOHUPOBAHHASI MaTPULIbI PABHBI?

UYro Takoe JeTepMUHAHT KBaJApaTHOW MaTpullbl 2-ro nopsaka? Kak on
paccuuTeiBaeTcs?

Ha3oBuTe OCHOBHBIE CBOMCTBA JETEPMHUHAHTA.

HazoBuTe 0CHOBHBIE CBOIMCTBA ACTCPMHUHAHTA.

NN &

Urto Takoe cucreMa TuHEHHBIX anreOpandeckux ypaBHennii (CJIAY)?
UYro HazpiBaroT penieHrneM CJIAY?

OTHOCAT?

Uro Ha3bIBatOT 3NeMeHTapHbIMU NpeobpazoBanusiMu CJIAY? Uto k HUM

Kakum 06pazom Beipaxenue 1 kBaapatHond CJIAY MoxHO 3amucath B
MatpuyHoil popme?

10.

Uro takoe coBmectHass CJIAY? Chopmymnupyiite TeopeMy o
coBmectHOoCcTH CJIAY.

11.

Uro Takoe HecoBmecTHas CJIAY? Chopmynupyiite Teopemy o
HecoBmecTHOCTH CJIAY.

12.

Uro Takoe HecoBmecTHas CJIAY? Chopmynupyiite Teopemy o
HecoBMecTHOCTH CJIAY.

13. | Yro rakoe onpenenénnas CJIIAY? Chopmynupyiite Teopemy 00




onpexaenéHHoctu CJIAY.

Uro Takoe nHeonpenenénnas CJIIAY? Chopmynupyiite Teopemy o

14. Heonpenenéunoctu CJIAY.
15 Uro Takoe ogHopoaHas CJIAY? Chopmynupyiite TeopeMy O pelIeHHIX
) oanopoaHoin CJIAY u cineactBue u3 Hee.
16 Uro Takoe QyHKIUs, HE3aBUCHUMAs TIEpEMEHHas1, 3aBUCHMAs
" | nepemeHHas?
17 UYro takoe HenpepbiBHas QyHKIMA? 3anummuTe od1ee CBOMCTBO
" | HeNIPePHIBHBIX (YHKIIUH.
18 UYro Takoe Mpou3BoOAHAs OT PYHKUIUH f(X) B TOUKE X, T PepeHIran x,
" | mubdepenumpoBanue f(x)?
19. Chopmymupyiite npasuio Jlomutans—bepnymnu. [IpuBenure npumepsl

€0 UCII0JIb30BaHMA.

20. | Yro takoe y€THas, HEUETHAS U niepuoanyeckas QyHKIus?

21 UYro Takoe acumnTora KpuBoi pyHkunn? Kak HaxoJsiT BEpTUKAJIbHBIE,
" | HAKJIOHHBIE U TOPU30HTAIbHBIE ACUMIITOTHI?

22. | Yro Takoe nepBooOpazHas GpyHkiuu f(x)?

Uro Takoe HeomnpeAenEHHBIN HHTETpall, MOIBIHTErpajIbHas (PYHKIIHS,

23. IIOJIBIHTETPAJIbHOE BbIpAYKEHUE?

24 Uto Takoe onpeaenéHubiil uuterpain? Kak HalTH 4uCIIEHHOE 3HaUYCHUE
" | onpexenéHHOro MHTETpaja 1o rpaduKy HHTErpupyeMoi GyHKIIH?

75 Kakyto pons urpatot auddepenunansasie ypasaenus (1Y) npu
" | peuieHuH pa3iaMyuHbIX HAYYHO-TEXHUUYECKUX MpoOem?

26 Uro takoe 1Y ¢ pazaensrommmucs nepeMmeHHbIMU? Kak HaXoauTcs ero
) o0111ee U YacTHOE penieHue?

7. Uro Ha3bIBaeTcs 3a/1a4eil ¢ HauaJbHBIMU yCIOBUAMU (3aaauyeil Komn) u

KpaeBoi 3aauei?

3.2 KpuTepuu 1 1ikaja OleHUBAHUS KOHTPOJIbHBIX paboT
KontponbsHble pa®oThl mpenHazHaueHbl s (OpMUPOBAHMS W TPOBEPKH 3HA-

HUI/yMEHUI/HaBBIKOB B paMKaX OLEHUBAEMBIX KOMIETEHIMH MO JUCHUIUIMHE. MeToaudyeckue
pekomennanuu 10 BhIMoaHeHWI0 KP Ha Ttemsl «JIuneiinas anreOpa. uddepenunansnoe
ucyucieHue», «HTerpaJbHOe HCUMCIECHUE» U NIEPEUYEHb BAPUAHTOB 33JlaHUN MPEJCTABICHbI B
nocoouu:

Boponbko, H. I'. MaTemaruueckue MeToJbl pacuéToB XxuMHueckux mnpoueccoB / H. T.
Boponbko. — Mypmanck. : U3a-so MI'TY, 2015. — 171 c. (50 5k3.)

Ouenka/6annsl Kpurtepuu oneHuBaHus

Omauuno/l5 PaboTa BeIOTHEHA TIOTHOCTRIO, 0€3 OMMOOK (BO3MOXHA OJJHA HETOYHOCTh, OITHCKA,
HC ABJIAIOIIAACA CIICACTBUECM HCIIOHUMAHUS MaTepI/Iana).

Xopowo/13-14 Pa6oTa BhIMONTHEHA TOTHOCTHIO, HO 0OOCHOBAHMS IIaTOB PEIICHUS HEI0CTATOYHEI,
JIOTTyIIIeHa OJTHA HerpyOas omunOKa WiH JBa-TPH HEJT0UETa, He BIUSIOMNX Ha
MPaBHJIbHYIO MOCIEA0BATEILHOCTD PACCYKACHHH.

Yooenemeopumenvno | B pabote momymeHo 6omnee ogHOM rpyooi ommOKky nim 6oee AByX-Tpex
10-12 HEI0YEeTOB, HO 00YJaroONHiics BiaieeT 00s3aTeIbHBIMU YMEHHUSIMHU TI0 TIPOBEPSIeMOit
TeMe.

Heyooenemeopumenwvno | B pabote ecTb rpyObIe OMMMOKN M HEAOYETHI
Menvue 10 nim
KontponpHaas paboTa He BHIIOJIHEHA.




4. Kputepuu ¥ IIKajJa OULEHUBAHHWS Pe3yJbTATOB OOyYeHHS] MO JAUCHMILIUHE
(MoayJIl0) MpH NPoOBeIeHNH NPOMEKYTOUYHON ATTECTANNHU

KDI/ITGDI/II/I 1 IKajJa OnCHUBAHWA PC3YJIbTATOB OCBOCHHUA JUCHHUIIIIMHBI C 5K3aMCHOM

Jns  IUCUMIUIMH, 3aKaHYMBAIOIIUXCS  HK3aMEHOM, pe3yJbTaT IPOMEXKYTOUYHOM
aTTeCTallMy CKJIaJablBaeTca M3 0OaioB, HAOpaHHBIX B XOJAC TEKYIIETO KOHTPOJS W TpH
MIPOBEICHUH dK3aMEHa.

B ®OC Bk/I10YEH CIHUCOK BOMPOCOB K AK3aMEHY UM THUIIOBOM BAPUAHT SK3aMEHAIIMUOHHOTO
ouiera.

Crnucok BONpOCOB K 3K3aMEHY.

1. Kak ocymectBisercss ymMHOXeHUEe marpuua A Ha Marpuny B? B kakom ciydae Takas
ornepauus Bo3mMoxHa? [IpuBeanure npumepsl.

2. Kakumu cBoiicTBamMM  0OJafalOT  oOmepaluud  yMHOXKeHust wmatpun? UYrto Takoe
NePEeCTaHOBOYHBIE MATPUILIbI?

3. Kak ocymecTBisiercs pas3iioKeHHE JAETepMUHAHTa KBAaJPAaTHON MaTpHIbl 7-IO MOPSAKa I10
3JIEMEHTaM i-i CTPOKH U j-ro crosnbna? Yto Takoe abIOHKTAa U JOMOJIHUTEIbHBIH MUHOP K
35eMeHTy a;;? IlpuBeauTe mpuMepsl.

4. Yro Takoe oOpaTHas MaTpHIla A™' [0 OTHOIIEHMIO K JaHHOI matpuuie A? Chopmynupyiite
TEOpeMY O CYIIECTBOBAHUN OOPAaTHON MAaTPHIIBI.

5. Jlng 4Yero NpUMEHSIOT MAaTPUYHYIKO 3allUCh KUHETUKU CIIOKHBIX peakuuii? Uro Takoe

CTEXHOMETpUYECKas MaTpulla M MOJEKyJspHas MaTpuua peakuuu? UYemy paBHO uX

Mpou3BeICHHUE?

Kax naiitu pemenne CJIAY, ucnons3ys npasuio Kpamepa?

Kak naiitu pemenue CJIAY yepes obpatHyto matpuiy CJIAY?

8. B uém cymHocTs MeTona uckioueHus ['aycca? Urto takoe pacmmpenHas matpuna CJIAY u
TpeyroiapHas Marpuna? Kak MOXHO mNpUMEHMTh MeToa laycca K BBIYMCICHHUIO
JNE€TEPMUHAHTOB?

9. CdopmynupyiiTe TeopeMbl 00 MHBApPUAHTHOCTH paHra MaTpHIbl U O PaHTe TPEyroJbHOMI
MaTpunbl. Kak MX MOXHO NPUMEHHTH I ONPEACIICHUS 4YMCia JIMHEHHO HE3aBHCHMBIX
CTaJHi CIIOKHOM peaKiuu?

10. Yro Takoe pa3pbiBHAs (QYHKIUS, KyCOYHO-HeNpepblBHas (GYHKIMS, pa3pblB 1-ro poja,
paspblB 2-ro poja, ycTpaHuMbli paspeiB? IlpuBenute npumepbl TEPMOIMHAMHYECKHUX
(GyHKIMN C KOHEUHBIM U OECKOHEUHBIM Pa3pbIBOM.

11. Uro Takoe mpousBogHas OT QyHKOUM flx) B Touke X, aAudepeHunan Xx,
mipdepenuupoBanue  flx)? OObiAcHUTE (UINYECKMH U  TEOMETPUYECKHH  CMBICH
MIPOM3BOJIHOM (YHKIIMHM Ha MpuMepe rpaduueckoil 3aBUCUMOCTH KOHLEHTPALUU MPOIyKTa
OT BPEMEHHM NPOTEKAHUSI XUMUYECKON PEAKIIUH.

12. Kak paccuuThiBalOTCS NMPOU3BOJHBIE: CyMMBbI (pyHKUMN (1 £ v)', mpousBeneHus (GpyHKUUN
!

=

u
(uv)' n otHOmIeHUs pyHKUUE | — | ? [IpuBeauTe MpUMEPHI.
v

13. Kak paccuuThIBaIOTCS MPOU3BOIHBIE CIOXKHBIX QyHKIMU F(x) = flo(x)] u F(x) = f{o[y(x)]}?
[IpuBenuTe MpUMEpBI.

14. Kak ocymecTBisercsi pa3jiokeHne (YHKIUU B CTeNeHHbIe pAasl Makiopena u Teiinopa?
OO6bscHUTE TeoMeTpruyecKuil cmbich psaa Telnopa Ha mpuMepe ceAMMEHTAlMOHHON KPUBOM
MTOJIMIUCIIEPCHON CUCTEMBI.

15. IlpuBeaute OmHOMHANBHYIO (opmyny HproTOHa s pa3noKeHUS B CTETICHHOW PsJl
dyukimit (y + x)" u (1 + x)". Uro npoucxoaut npu m € N? Uro takoe GHHOMHAILHOE
pacnpenenenue?



16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

Kak wucrone3yercss pasznoskeHue (QYHKIUH B CTENEHHOH psJ IpPU BBIBOJE 3aBUCHUMOCTHU
MOBBIIICHUS] TEMIIEpaTypbl KHIIEHHS pPACTBOPAa OT MOJIIPHOM JOJM PAacTBOPEHHOIO
BelecTa?
Uto Takoe cranmmoHapHas Touka GyHKIuH f(x)? ChopMmynupyiTe mpaBuia UCCICIOBAHMI
CTallMOHAPHBIX TOYEK.
Uto Takoe mepBooOpaszHas ¢yHkiuu f(x)? Chopmynupyiite Teopemy 00 oOmiemM BHUIE
11€pBOOOPaA3HOI.
Uro Takoe HeompeneNEHHbIM WHTErpai, MOJbIHTErpaibHas (YHKIUS, MOABIHTErPAIbHOE
BeIpakeHNe? OObICHUTE (PM3MUECKHUN CMBICI MOHSATHS WHTETpajia Ha MpUMepe Mpoiiecca
M30TEPMUYECKOI0 PACIIMPEHHUs rasa.
Kak cBszanbpl Mexay coOOl omepanuu UWHTETpUpoBaHUus U auddepeHIHpOBAHUS?
OObscHUTE T€OMETPUYECKU CMBICI HHTErpupoBaHus. UYTO Takoe HMHTerpaibHas JHHUS
dyHKuH f(x)?
B uém 3aknrouaeTcss METOJ HHTETPUPOBAHMS YEPE3 BCIIOMOIATENIbHYIO IEPEMEHHYIO?
OObscHUTE Ha TpuMepe BbIBOa ypaBHeHus LIumkoBckoro.
Hanummre hopmyny Hetotona—JleitOnuna. Chopmynupyiite u qokaxure Teopemy bappoy.
Uro Takoe omnpenenéHHbli uHTerpan? Kak HallTM 4yucieHHOE 3HAayY€HUE OIpeneIEHHOIO
UHTEerpana no rpapuky uHTerpupyeMoil Qynkuuu? Uto Takoe ompenenE€HHbIN HHTErpai?
Kak HaliTH YWCICHHOE 3HAYCHHUE OMNMPENCICHHOTO MHTErpajia 1Mo rpaguKy WHTErpUPYEMO
byHKIIIN?
Uro Takoe muddepennmansuoe ypaBuenue (/[Y), oOvikHOBeHHBIE Y, mopsmoxk [AV?
Hanumure ypaBaenus Jlunnmana kak npumepst Y 1-ro u 2-ro nopsiaka.
OOmpsicauTe, Kak pemmTh 3amady Komm Ha mpumepe audQepeHIHnaIbHOTO YpaBHEHUS
Kupxroda u quddepeHunanbHbIX ypaBHEHUN MPOCTHIX OJHOCTOPOHHUX peakiuil 1-ro 2-ro
U N-TO NOPSJKOB.
TunoBoil BApHAHT 3K3aMEHAIlHOHHOT0 OHuIeTa
MYPMAHCKHI APKTUYECKHI YHUBEPCUTET
EcTecTBEHHO-TEXHOJIOTHYECKUI UHCTUTYT
DK3AMEHAIIMOHHBIA BUJIET Ne
no OcHOBaM ONTHMM3AIHMH XUMHYecKHX npoueccos 1Js1 04.04.01 Xumus

1. Cdopmynupyiite TeopemMbl 00 HHBAPUAHTHOCTH PaHTa MAaTPHIIBI U O PAHTE TPEYTOJIbHON
Matpuilbl. Kak UX MOXHO TPUMEHHTH Uil ONPEETICHUS] YUCIa JIMHEHHO HE3aBHCUMBIX
CTaJNi CIOXKHOMN peakiuun?

2. OOmsacHuTe, Kak pemnTh 3anady Komm Ha npumepe nuddepeHInaibHOro ypaBHEHUs

Kupxroga n nudppepeHmanbHbIX ypaBHEHHH MPOCTHIX OAHOCTOPOHHUX peakiuii 1-ro 2-
r'0 U N-ro MOPSIKOB.

3. BriBenuTe 3aBUCHUMOCTD Kr; = f(T)I/I pacchTaﬁTe KOHCTAHTY XUMHWYCCKOI'0 PaBHOBCCHA

K500 pcaknuuu

2H,(r.) + CO(r.) <> CH;0H(T.).
I[J'IH pacqéTa I/ICHOHL3YI>'ITC CICAYIOIIUC TCPMOANHAMHWYCCKUC TMIApaMCTPbl PCaKIUU:

. . . k/Ix
CTaHAapTHBINA TermnoBoi >ddexkrA Hiye = —90,47 ; cTanmapTHast ’Heprus ['m60ca
MOJTb
3 K Jx
A Gy =—25,23 A )
MOJIb
buner paccMoTpeH U yTBEpKICH Ha 3aceJaHuu Kadeaphl « » 20 1.
JoteHT kadenpsl XuMuu H.T". Boponbko




OOyyaromuiics TayOOKO M TNPOYHO  YCBOWJI  NPOTPAMMHBIM  MaTepHa,
HCUEPNBIBAONIE, MOCIEJOBATENbHO, YETKO M JIOTHYECKH CTPOWHO €ro Hu3jaraer,
Omauuno YMEET TECHO YBS3BIBAaTh TEOPHIO C MPAKTUKOW, HE 3aTPYHHACTCA C OTBETOM MpH
BHUJIOM3MEHEHUH BOIpoca. Biiageer crenuanbHON TEPMUHOJIOTUEH, IEMOHCTPUPYET
OOMIyI0 SpYIUINIO B IPEAMETHOH 06JIacTu.

OOyu4arommiicst TBEpO 3HAET MaTepuall, TPAMOTHO U IO CYIIECTBY M3JIaracT €ro, He
JIOIyCKasl CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIIAJICET CHEIUATBHON
Xopouio TEPMHUHOJIOTHEHl Ha IOCTaTOYHOM YypOBHE; MOTYT BO3HUKHYTH 3aTPyZHEHUS IPH
OTBETE HAa YTOYHSIOUIME BOIPOCHI [0 pPaccMaTpHUBaeMOH TeMe; B IIEJIOM
JIEMOHCTPHPYET 00110 SPYIAMIIUIO B IPEIMETHON 00JIaCTH.

06yqa101um710>1 HUMCCT 3HAHHUA TOJBKO OCHOBHOI'O MaT€puajia, HO HC YCBOMUJ €TO
Z[eTaHeﬁ, JAOIMYCKACT HETOYHOCTH, HEAOCTATOYHO IIPAaBUJIbHBIC q)OpMyJ'IPIpOBKI/I,
YOOeﬂemeopummwo IUIOXO BJIAJIEET CHELHUaIbHOM TepMHHOJ’IOFHeﬁ, AOITYCKAaCT CYHICCTBCHHBIC OIINOKHU
nopu OTBETC, HEAOCTATOYHO OPUCHTUPYETCA B HCTOYHHUKAX CHEHUAJIN3UPOBAHHBIX
3HaHUMU.

06yqa101um71c>1 HE 3HAeT 3HAYUTEIBLHOM YacTH MNporpaMMHOT0O  MaTtepuaja,
JOITYCKACT CYIICCTBCHHBIC OH.II/I6KI/I, HapyHaIicHus JIOTHICCKOM OoCJICJOBATCIIBHOCTH B
Heybomemsopumeﬂbuo H3JIOKCHHUHU TIPOTPAaMMHOI0 Marcpuajia, HEC BJIAACCT CIICIIAAIEHOM TCpMHHOJ’IOFHeﬁ,
HC OPUCHTHUPYCTCA B UCTOUYHUKAX CIICTIMAIIN3UPOBAHHBIX 3HAHMI.

Hert oTBeTa Ha mocTaBICHHBIH BOIPOC.

OnenHka, moiydyeHHasi Ha 3K3aMeHe, epeBoAuTcs B O6amibl («5» — 20 OamioB, «» — 15
6amnoB, «3» — 10 GamnoB) u cymmupyercs ¢ Oamiamu, HaOpaHHBIMU B XOJ€ TEKYIIETO
KOHTPOJISL.

HTorosasi oneHka 1o CymmapHblie 0aJ1bl Kputepuu ouenuBanus
JUCHUITHHE (MOYJII0) 0 JMCIUILIHHE
(MoayJ110), B TOM
qHciIe
BrImmoHeHBI BCe KOHTPOIbHBIE TOYKH TEKYIIETO KOHTPOJIS
Omnuuno 91-100 b ) P
Ha BRICOKOM YpOBHE. JK3aMeH ClIaH
BrImonHeHbl Bce KOHTPOJIBHBIE TOYKH TEKYILETO KOHTPOJIS.
Xopowo 76—90 P Y P
DK3aMeH clIaH
KoHTponbHBIE TOYKH BBIITOTHEHEI B HETIOJTHOM O0BEMeE.
Yooenemeopumensno 6075
DK3aMeH clIaH
Heyoosnemeopumenvno 59 u meHee KoHTpobpHBIC TOUYKH HE BHIIIOJHEHBI; HE CIAaH 3K3aMEH

S. 3ajaHus OMArHOCTHMYECKOl PadoThl /I OLEHKH pe3yabTAaTOB O00y4eHHs IO
AUCHUILIMHE (MOAYJH) B PpaMKax BHYTPeHHell He3aBHCHMMOH OLGHKH KadecTBa
oOpa3zoBaHus

®OC comepXuT 3agaHUsl [ OLIEHWBAaHUS 3HAHWN, YMEHHH UM  HaBBIKOB,
JEMOHCTPUPYIOIIUX  YPOBEHb C(QOPMUPOBAHHOCTH KOMIETEHIMH M HUHAMKATOPOB UX
JOCTHKEHUS B MPOIIECCE OCBOCHUS JUCIUILTUHBI (MOJTYJIs).

Kommniekt 3amanuii pa3paboTaH TakuM o00pa3oM, UYTOOBI OCYHIECTBUTH NPOLEAYPY
OLIEHKH KaXXJO0H KOMIIETEHIIMH, (POPMUPYEMbIX TUCIMILIMHON (MOaylieM), Yy oOydaromierocsn
NUCbMEHHOU (opMme.

ConepxaHue KOMIUIEKTAa 3aJaHUM BKIIIOYACT: mecmosvle 3a0aHus, NPaKmuKo-
OpUEHMUPOBAHHbBLE 3A0AHUA.

Ko0 u naumenosanue komnemenyuu
ITK-1-n1. Crioco6eH mi1aHupoBaTh padOTy M BBIOMPATH aJ€KBAaTHbIE METO/IbI PEILICHNS] HAYYHO-HCCIIeI0BATEIbCKUX

3aJ1a4 B BBI6paHHOfI obnactu XHUMHH, XUMHYECKOH TEXHOJIOTHH HIIM CMEKHBIX ¢ XUMHEH HayKax

1 OmnpenenuTs KBUBAICHTHBII JHaMeTp KaHalla IPSMOYTOJIFHOTO CEYSHHS CO CTOPOHAMU d | b,
MOJTHOCTBIO 3aIIOJIHEHHOTO KUAKOCTBIO.

_ 4ab
(a+Db)

a) d3KB




2ab

6) daKB i ——
(a+b)
ab
B) Qo= ———
2(a+Db)
N,
4(a+Db)

Io Tpy6e amamerpom 0,1 M Teder xuaKOCTH mpH Temneparype 20 °C. IhioTHOCTS sKuaKocTH 1050 Kr/m,
Bs3KkocTh 1,1 plla-c. CkopocTs xuakoctu 1,5 M/c. YKaxuTe BEIpaKeHHE, KOTOPOE COOTBETCTBYET pacyeTy
yuciia PeliHonbaca.

1,5-20-1050
a)Re= ————
1,1
1,5-1,1-1050
6) Re = —_3
0,1-10
1,5-0,1-1050
B) Re= —————
1.1
1,5-0,1-1050
NRe= ————
L1-107°

Kaxkoe 13 npuBeICHHBIX HIDKE YTBEPIKICHUS SBISCTCS HE BEPHBIM?
a) THAPOCTaTHYECKOE AaBJICHUE BO BCEX TOUKAX JI000H TOPU30OHTANBHO INIOCKOCTH OJHHAKOBO
0) rUIPOCTATUYECKOE IaBICHUE U3MEHSETCSI 110 TITyOUHE KHIKOCTH
B) TUAPOCTATUYCCKOEC JaBJICHUC B HaHHOﬁ TOYKE 10 BCEM HAIIpaBJICHUA OAMHAKOBO
I') THAPOCTAaTHYECKOE AaBJICHUE BCETAa AEHCTBYET M0 HANIPaBJICHUIO BHEIIHEH HOpMau
J) THAPOCTATHYECKOE JIaBJICHHE BCer/ia ISHCTBYET 10 HapaBJICHUIO BHYTPEHHEH HOpMalld

B cocyne nmamerpom 0,8 M 1 mionaapo aauma 0,5 M” HAXOJUTCS KIIKOCTD npu Temneparype 20 °C.
Bsizkocts sxxunkoctu 0,95 plla-c, motaocts 980 KT/MC. YpoBeHb KUAKOCTHU B cocyae 1,2 M. Ykaxute
BEIpaKEHHUE, KOTOPOE COOTBETCTBYET PacUeTy THAPOCTATHUECKOTO JaBICHHUS Ha THO COCY/A.

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

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

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

VYpaBHenue bepHyinu Belpaxkaer:
a) MaTepHaJbHBIN OalaHC MOTOKA
0) TEIUTOBO¥ OaaHC MOTOKA
B) DHEPreTHYECKH OajaHC MOTOKa
I') TEOMETPHUYECKHUH OajlaHC MOTOKa
1) CUJIOBOM OayaHC MOTOKa

ITpu namMmuHApHOM peXUMe IBHKECHHUS BI3KOH KUIKOCTH B IPAMOM, KPYTiIoi TpyOe CKOPOCTH TI0 CEUCHHIO
TpyOBI pacrpeaensoTcs:

a) paBHOMEPHO

0) 1o JIMHEWHOMY 3aKOHY

B) 110 apabOoINIECKOMY 3aKOHY

T') TI0 THIIEPOOIMIECKOMY 3aKOHY

J1) TI0 JIOTapu(PMHUIECKOMY 3aKOHY

[Ipu 1TaMuHAPHOM pEXHME ABIKCHHS BA3KOW KUAKOCTH OTHOIICHHE CPEIHEH CKOPOCTH K MAaKCUMAITbHON
paBHO:

a) 0,2

6) 0,4

B) 0,5

r) 0,6

1) 0,8

IIpu TypOyneHTHOM peXuMe IBIKEHUS BSI3KOH KHUIKOCTH CKOPOCTH IO CEYEHHUIO KPYTIOH, MPSIMOit
TpyOBI pactpenesroTcs Ho:

a) paBHOMEPHO

0) 1o JIMHEWHOMY 3aKOHY

B) 110 NapabOoIMIECKOMY 3aKOHY

I') IO THIIEpOOIMYECKOMY 3aKOHY

10




1) TI0 JIOrapu(PMHUUYECKOMY 3aKOHY

BimsiHe KaKoi CHITBI HA IBIKEHHE KUAKOCTH OTpajkaeT KpuTepuil Ditnepa?
a) CHJIBI HHEPITNH
0) CHIIBI TPEHHUS
B) CHJIBI Beca
T') CHJIbI THAPOCTATHYECKOTO JIaBICHHS

10

YKaxxuTe, Kakoe BEIPaKCHUE CITYKUT AJSI pacdeTa ko3¢ dHuueHTa TpeHU IpH TypOYIEHTHOM PEXnME B
THIPABJINIECKH TTIaJKUX TPYOax.

mx:aj4+2g€fy2

L - 2lg i_l_ (6,81)0.9

R 37 Re

11

CyKaroliye yCTpOHCTBa IPUMEPSIIOT ISl U3MEPEHHUSI:
a) TaBJICHUS
0) HaNPsDKEHUSI CHIIBI TPCHUS
B) Mepernaja AaBieHus
T) pacxona
1) CKOPOCTH

12

UYepes oTBepcTue B TOHKOH cTeHKE 1uaMeTpoM 10 MM BeITekaeT XuakocTh. KoadduimenT ckopoctn
pases 0,98, koaddpumment cxarus cTpyH 0,64, kosddurmment pacxona 0,62. [Lromans orBepcrus 0,785
oM, YPOBEHb XKHIAKOCTH B cocyne 0,8 M. YKaxuTe BhIpaXKEeHHE, KOTOPOE COOTBETCTBYET PACUETy
pacxoia JKHJIKOCTH, BHITEKAIOIIEH Yepe3 OTBEPCTHE.

a) Q = 0,98-0,785-10%,/2-9,8 0,8
6)Q=0,62-10-10°/9,8-0,8

B) Q=0,62:0,785-10%4/2-9,8-0,8
r)Q=0,64-10-107,/9,8-0,8

1) Q=09810-10°,/2-9,8-0,8

13

[Tpu naMuHAPHOM PEXUME OCAXKICHUSI IAPOOOPA3HBIX YACTHUIL CONPOTUBIICHHUE CPE/Ibl 00YCIOBICHO B
OCHOBHOM:!
a) CHJIaMH THPOCTaTUYECKOTO JIABJICHHUS
0) crmamMu TpeHUs
B) CHJIaMH MHEPLIMU
T') CHJIOH TSKECTH
J1) CHJIaMH TTOBEPXHOCTHOT'O HATSHKEHUSI

14

B cooTBeTcTBHHE C ypaBHEHHEM BepHyIUHM ¢ yBelnn4eHHEeM CKOPOCTH KHUIKOCTH JIABJIEHHE B MOTOKE:
a) YBEJIMYNBACTCS
0) yMeHbIIaeTCs
B) OCTA&TCSl HEM3MEHHBIM

15

YkaxuTe BIpaKEHHE JIJISl pacueTa CKOPOCTH OCAXKIEHUS MO AEUCTBUEM CUJIBI TSKECTH MPU
TypOyJEHTHOM PEXUME OCAKICHISI:

_d*(p;—p)g
a)wy= ————
18u
Ar
6) Re= —
18

B) Qr = 0,152-Ar"7"

r)Re=1,7+Ar

11




J4 d(p; —p)g
M@= [
3 Q-p

Ko0 u naumenoeanue komnemenyuu
MK-3-1. Crioco0OeH OCYIIECTBIATh, KPUTHICSCKUN aHATH3 MPOOJICMHBIX CUTYalluii Ha OCHOBE CUCTEMHOI0 TIOIX0/1a,
BBIPa0ATHIBATH CTPATETHIO JCUCTBUIMA

1

JBmxyieit cunoit nporecca GUIbTPaLUK SBISCTCS:
a) IaBJICHHE HaJ| ePEropoIKoit
0) maBJeHUE IO/ IEPETOPOIKOI
B) BaKyyM IIOJT TIEPETOPOIKOH
T') pa3HOCTb AABJICHUS HAJl U IO/ IIEPETOPOAKON
1) BaKyyM HaJ| IEPETOPOIKON

[To Tpy6onpoBony auamerpom 150 MM IBHIKETCS )KUAKOCTH CO CKOPOCTHIO 1,5 %’ OnpenenuTs pacxon
JKUJIKOCTH.

a) 16,36 - 10732
6) 18,44 - 1073~
B) 20,68 - 10731
r)22,18-1073 %
1) 26,49 - 10732

B otxprIiTOM pe3epByape HaxoauTcs Boja pu Temnepatrype 10 [1. OnpenenuTs rTHAPOCTaTHIECKOE
JlaBJicHUE Ha riyoune 1,5 .

a)p = 9,8«lla

0)p = 14,7 xlla

B) p = 19,6 xlla

r)p = 24,5«lla

n)p = 29,4 «lla

B maume cocyna umeercs Mok mmpuHOi b = 0,5 m u mmHOM | = 0,6 M, 3akperueHHsni 10 Oontamu.
Ke
Yposens xunkocta B cocyne h = 1,5 u, mnotHOCTS *)unkoctu p = 1000 = Onpenenuts ycuiue,

nercTBymomee Ha 1 60T,
a) 1228 H
6) 1006 H
B) 884 H
r) 662 H
o) 441 H

B mHu1e cocyna umeercs oTBepcTre auamMeTpoM 100 MM 3aKphITOE KiIallaHOM. Y POBEHb XKUIKOCTH B
Ke

cocyze h = 2 u, mnotrocTs xuakoctn p = 1000 —. Kakoe ycunyue HeOOXOAUMO MPHUIOKHUTE JIIs
M

OTKPBITHS KiIanaHa?
a) 113,42 H
0) 136,78 H
B) 153,86 H
r) 172,56 H
) 198,14 H

ITo Tpy6onporoay auamerpom 100 MM IBIKETCS KUAKOCTH INIOTHOCTRIO p = 980 k—; U BA3KOCTb [ =
M

1,2 mlla-c co cKOPOCTHIO 0,6'%. OnpenenuTh BETUYHHY KpUTepus PeliHombaca.
a) Re = 2300
6) Re = 9800
B) Re = 19600
r) Re = 36000
1) Re = 49000

OnpeenuTh CKOPOCTh OCAXKIEHHS YaCTUI] TBepIoi pasbl auamerpoM d = 50 MKM u nnoTHOCTHIO
3 3
Py =2600x2/ m”, xotopsie ocaxnarores B Boge npu temneparype 20°C (o =1000x2/ 7,

u=1- 107 ITa-c ). PexxumM ocaxneHus TaMHUHAPHBIN.

2 o, =218-10°"
C

12




6) o, =6,15-10° 2
C

B) o, =10,24-10°
C

N, =16,75-10° "
C

0o, =23,52-10° "
C

OnpeenuTh PeXUM OCAKICHHS MapoodpasHbix yactuil kokca quametpom d = 0,1 MM n motHOCTBIO

o, =1300x2/ M’ , 8 Bome mwiorHocTsio P =1000K2/ M” W BszKOCTRIO L2 =1-107ITa-c.
a) JTaMUHapHBIN
0) mepexoTHbIN
B) TypOyJICHTHBIN

Hanop Hacoca Bo3pacraer:
a) C yBeJIMYCHUEM JIaBJICHHSI BO BCACBIBAIOIEM NaTpyOke
0) c yBeNn4eHHE IaBJICHHS B HATHETATEILHOM NaTpyoOKe
B) C YMCHBIIICHUEM JIaBJICHUS B HAarHETAaTeJILHOM MaTpyOKe
T) C YBEIIMYCHHEM CKOPOCTH JKHIKOCTH BO BCACHIBAIOIIEM TaTPyOKe
) ¢ YMEHBLICHHEM JaBJICHHUS B IPHEMHOM 0ake

10

Hamop Hacoca mponopripoHaiteH 4ruciay 000poToB:
a) B TIEPBOH CTENEHU
0) B kBajpare
B) B KyOe
1) B 4eTBEPTOH CTETIEHI

11

Unen — B ypaBHeHHH BepHYIIH BBIpaXkaeT:
P8
a) MOTePSIHHBIIA HAaNop
0) Ibe30MEeTPUICCKUI HATIOP
B) CKOPOCTHOM HAIop
T') HUBEJUPHBIA HAaNop
J1) IMHAMUYeCKHUil Harop

12

15 matpos sTImoBoro crmpra Harpenu ot 10 [ 1o 60 [1. Ha ckombko m3MEeHUTCS 00hEM ATHIOBOTO
cnupta, ecnu ko3hduiuesT 06beMHoro pacmupenus B, = 1,15 - 1073 K717

a) 0,8625 n

0) 0,7546 n

B) 0,6488 n

r) 0,5246 1

1) 0,4823 n

13

B cocyne ¢ Bopoit o6semom 10 3 noseicuu pasnenue ot 0,1 MITa no 0, 6 MIla. Kak u3MeHutcst 06beM
2
— M
BOJIbI, €CITH KO3 HIMEHT CoxumaemMocTH B, = 5+ 10 10— 7

a)2,5n
6) 4,0 n
B) 5,0 1
r) 6,0 1
n) 7,5 1

Kak HazpiBaeTcs criocob mepeHoca TemIoTh BCIECACTBHE OeCOPSIIOYHOTO (TEIUIOBOTO) IBHKEHUS
MHKPOYACTHII, HEMOCPEICTBEHHO COMPUKACAIOLIUXCS APYT C IPYyrom?

a) cBOOOTHAS KOHBEKIIUS

0) BBIHY)KICHHAS KOHBEKIUS

B) TEIIONPOBOIHOCTH

T') TEIUIOOT/1aua

1) TeruIonepeaaya

15

Onpe,uennn, C Kakoi CKOpPOCTBIO 6y)_'IyT BCILJIbIBATh mapoo6pa3HLIe YaCTHIIbI HpOGKI/I AnaMEeTpoM

d =5mm unnorrocrero P, = 240ke/ M B Bone npu remmeparype 20°C (p =1000k2/ M,
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u=1 107TIa - ¢). Peskum ocaieHus TypOy IEHTHBII.

2) o, =0,336 "
C

6) o, =1,95"
C
B) 0, =3,257"
C
N, =475"
C
0 o, =545"
C
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