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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.[1B.03.02 MaTtemaTtu4yeckme mogenu ruapoanHaMmnKu

1. Kog n HammeHoBaHue cneunanbLHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeEMaTUKa N MEXaHUKa

2. Cneumanunsauma: CoBpeMeHHble MeToAbl Teopun (OYHKLNIN B MaTemMaTuKe U MexaHuke
3. Ksanudumkaumsa BbinyckHuka: Matematuk. MexaHuk. lNpenogasatens.

4. ®dopma oby4eHusa: O4yHasa

5. Kachepgpa, oTBevalowas 3a peanmsaymio QUCLUUNJINHDbI:

Kadenpa Teopuun oyHKUMIA 1 reoMeTpumn

6. CoctaButenu nporpammbl: CTeHIOXMH JleoHna ButanbeBuy, K. .-M. H., OOUEHT

7. PexomeHpgoBaHa: Hay4yHo-meToandeckum CoBeTOM MaremaTuydeckoro dakynosteTa,
npoTtokon Ne 0500-03 ot 18.03.2025 .

8. YuebHbIn roa: 2028 - 2029 CemecTp: 7



9. Llenu 1 3apaum y4e6HON ANCLUUNIIUHDI:
Llensmu oceoeHusi y4ebHoU ducyurniuHbl S671sIK0MCs.:

3HaTb OCHOBHbIE NPUHLMMbI U BNageTb OCHOBHbIMU MeTo4amMu rMapOANHAMUKNA.
3adayu y4ebHoU OucyunuHbI:

MOAENMpoBaTb N yMEeTb pellaTtb 3agavv rMapoanNHaMUKN.

10. MecTo y4yebHOM ancuunuHbl B cTpykType OlMOIM:

YyebHaa gucuunnuHa MaTemaTtuyeckune moaenu rmapoauHamMuMKu OTHOCUTCS K 4acTw,
dopMmpyemMon yyacTHMKamn obpasoBaTtesnbHbiX OTHOweHun broka 1. u  gaBndetcs
ancumnnmHon no  BbiGopy. [nsa ee  ycnewHoro ocBOeHus TpebyeTcss 3HaTb OCHOBbI
MaTeMaTU4yeCcKoro aHanusa, KOMIMMEKCHOro aHanusa, auddepeHunanbHbiX YpaBHEHUMN,
YpaBHEHUN C YaCTHbIMU NPOU3BOAHBIMU.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUA MO AucuMnnuMHe/Moaynio (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C MIaHNUpyeMbIMU pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOMU

nporpamMmmbl (KOMneTeHLIVIFlMM) n UHANKaTopaMun NX 4OCTUNXKEeHUA .

Kog HasaHue Koa(bl) MHuaunkatop(bl) lMnaHnpyemble pe3ynbrarhl
KOMMNeTeHUNn 06y4yeHus
MK-1. | CnocobeH MK-1.3. | meeT npakTnyeckui 3HaTb:
BbISIBMNSATb, ONbIT Hay4HO- - COBpEMEHHbIE MeToabl
NPUMEHSTD, nccnegoBaTenbCKom pa3paboTku 1 peanusauum
paspabatbiBaTtb MU AesTenbHOCTH B Mozenewn, NCronb3ys TEoputo
LeneHanpasneHHo MaTeMaTuke, MexaHuKe OYHKLMA.
ncnonb3oBaTb 1 MHopMaTuke. YMeThb:
MeToAbl Teopum - paspabaTtbiBaTb
dyHKUMIA B 3agayax maTtemaTtuyeckue Moaenv B
MaTemMaTUKu n obnacTu ecTecTBO3HaHuS,
MEXaHUKMW. 3KOHOMMKU 1 ynpaBneHust, a
TaKKe peann3oBbiBaTb
anropuTMbl MaTeMaTUHECKNX
moaenen Ha 6a3e nakeToB
NpUKNagHbIX Nporpamm
MOAENMPOBaHWSL.
BnageTb HaBbiKamu:
- MPaKTNYECKOro NPoBeAeHUS
Hay4YHO-MCCreaoBaTeNbLCKON
AeATeNbHOCTN B MaTeMaTuke,
MeXxaHuKe 1 MHOpMaTUKe C
npvBneYeHMeM MeToaos, B TOM
yucne, MaTeMaTU4eCcKnx
Moaenen rmapoanHaMmKK.
MK-2. | CnocobeH MK-2.1. | 3HaeT coBpeMeHHble 3HaTb:
npoBoauTb MeToabl pa3paboTkm 1 - COBPEMEHHbIE MeToabl
nccnegoBaHns Mo peanusaumv Moaenewu, pa3paboTku 1 peanusauum
obpaboTke n NCNonb3ys Teopuio Moaerneu, NCrosb3ys Teoputo
aHanusy  HaydHom PYHKLMN. dYHKUNIA.
UHdopMaLnn n| TK-2.2. | YmeeT paspabartbiBaTtb YmMeTb:
pe3ynbTaToB MaTemaTuyeckue - pa3pabaTtbiBaTtb
nccnegoBaHui mMozenu B obnactu maTemaTtuyeckue Moaenv B
mMeTogamum  Teopun €CTeCTBO3HaHus, obnacTu ecTecTBO3HaHuS,
YHKLMNA. 3KOHOMMKN U 3KOHOMUKU 1 ynpaBneHus, a
ynpaBreHusi, a Takke TakKe peanv3oBbIBaTh
peanun3oBbiBaTb anropuTMbl MaTeEMaTUHECKNX




anropuTMbl
MaTemMaTu4ecKkmnx
mMopenen Ha base
nakeToB NPUKNagHbIX
nporpamm
MOAEenMpoBaHus

Mogernen Ha 0ase nakeTos
NPVKNagHbIX Nporpamm
MOOENMPOBaHUS.

BrnageTtb HaBblkamm:
-NpOBEAEHNSA HAY4HO-
1ccreaoBaTenbCKon
JesaTenbHoCcTM B 0briactm
peLleHns 3agay aHanMTU4eCcKoro

NnpyKnagHbIX 3agay
MaTemMaTUKK 1
MeXaHWKN Ha OCHOBE
MeToO0B Teopun
dyHKUMA 1N
reomeTpum

NOCTPOEHUst Moaenen
NPUKNagHbIX NpoLeccoB
N HaBblkaMu
NPUMEHEHMS
COBPEMEHHbIX
WHCTPYMEHTAIbHbIX
CpeacTB K peLLeHmto
npuknagHbIX 3agav

xapakrepa.
MK-3. CnocobeH k MK-3.1. | 3HaeT coBpeMeHHbIe 3HaTb:
NOCTPOEHUIO mMeToabl pa3paboTku 1 - COBpEMeHHble MeToapbl
mogzeneit u peanusauum pa3paboTkm 1 peanuaaLnm
OnTYManbHOMy MaTeMaTUYecKux MaTeMaTU4ecKnx Mogernen.
peLLeHuIo Mogeneii YmeTb!
TEOPETUYECKNX W MK-3.2. | BnageeT HaBblkamy - CTPOWTE MOAENM 1

onTUMarbHbIE peLleHns
TEOPETUYECKMX U NPUKNAOHbIX
3aga4y MatemMaTuKn U
MEXaHWKM Ha OCHOBE METOO0B
Teopun (OYHKLNIA 1 reomMeTpuun.
BnapeTb HaBbIKaMu:

- NOCTPOEHM Moaenen
NpPUKNagHbIX NPOLIECCOB;

- HaBbIKaMM NPMMEHEHMS
COBPEMEHHbIX
WMHCTPYMEHTamnbHbIX CpeacTB K
peLleHno NpUKNagHbIX 3agad.

12. O6bem AncumnivHbl B 3a4eTHbIX eguHuUax/yac. — 3/108.

Popma NpOMEXYTOHHOMN aTTeCTaLMM - 3a4ET.

13. TpyaoeMmkocTb No Buaam y4yebHomn paboTbl

TpyooemMKkocTb
Bug yyebHor paboTbl Bcero [Mo cemectpam
Ne cemecTpa Ne cemecTtpa

AyOUTOPHbIE 3aHATUS 32 7

B TOM 4uCre: nekumnmn 16 7

npakTnyeckmne 16 7

nabopartopHble

CawmocrosiTensHasa pabota 76 7

dopma NpoMeXyTO4YHON aTTecTaLmm 0 7

(3a4em)

WToro: 108 7

13.1. CopepxaHue AUCLUUNIIUHbBI

n/n HanmeHosatue CopepxaHne pasgena OuCUUninHbl
pasgena ANCUnnvHbI
1. Nekunn
1.1 KnHemaTuka xuakomn 1. lmnoTtesa CNNOWHOCTU XMUAKOW cpenbl, https://edu.vsu.ru/c

cpensl

nepemeHHble Jlarpanxa n dunepa.
AnemeHTbl Teopun nons. MNone

CKOPOCTEN.

ourse/view.php?id=
20511



https://edu.vsu.ru/course/view.php?id=20511
https://edu.vsu.ru/course/view.php?id=20511
https://edu.vsu.ru/course/view.php?id=20511

2. YpaBHeHWe HepaspbIBHOCTM.
lMoTeHunanbHOE N BUXPEBOE OBVMKEHMS.
1.2 [OuHamnka ngeanbHom 1. Ob6uwee ypaBHeHMe ABWXeHUN xuakoro | https://edu.vsu.ru/c
XNOKOCTK obbéma. ourselview.php?id=
2. YpaBHeHus Junepa. 20511
3. Moaenwu Xnakux ngeanbHblX cpea.
4. Tnockoe noTeHuManbHOe ABWKEHME.
1.3 MexaHunka BA3KOMn 1. [MoHsTME BA3KOW XKNOKOCTU, TeH3op https://fedu.vsu.ru/c
XnOKocTu HanpskeHnn. CBA3b MexXay ourse/view.php?id=
KOMMOHEHTaMN TEH30POB CKOPOCTEN 20511
nedopmaumm n HanpspKeHUN.
2. YpaBHeHuda Hasbe-CToKCa.
3. Mogenu Xnakux BA3KuxX cpea.
2. NpakTnyeckue 3aHATUA
2.1 KnHemaTuka xuakomn 1. lvmnoTtes3a CNNOWHOCTU XMUAKOW Cpeabl, https://fedu.vsu.ru/c
cpenbl nepemMeHHble JlarpaHxa n dunnepa. ourse/view.php?id=
2. OnemMeHTbl Teopum nons. MNone 20511
CKOpPOCTEN.
3. YpaBHeHVEe Hepa3pbIBHOCTMW.
lMoTeHunanbHOE U BUXPEBOE OBWMKEHMS.
2.2 [JuHamunka ngeanbHom 1. OOwee ypaBHeHMe OBWkKeHMs xugkoro | https://edu.vsu.ru/c
XNOKOCTU obbéma. ourselview.php?id=
2. YpaBHeHus dunepa. 20511
3. Moaenwu Xnakvux ngeanbHblX cpeg.
4. Tnockoe noTeHumanbHOe ABWKEHME.
2.3 MexaHuka BSA3KON 1. TloHATME BA3KOW XNOKoCTH, TeH3op https://edu.vsu.ru/c
XKNOKocTu HanpshkeHun. CBs3b Mexay ourse/view.php?id=
KOMMOHEHTaMN TEH30POB CKOPOCTEMN 20511
AedopmMaLmm n HanpsKeHUNA.
2. YpaBHeHusa HaBbe-CToKca.
3. Mogenu Xnakux BA3Kux cpea.

13.2. Tembl (pasgenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne Buabl 3aHATUIA (4acoB)
n/ HavmeHoBakme Tembl MNpakTuyec- JlabopaTtop- | CamoctoaTenbHas
(pasgena) gucumniuHbl Jlekunn Bcero

n Kne Hble paboTta

1 KnHematuka Xungkomn cpegbl 4 4 24 32

o) [JvHamuka naeanbHom 6 6 26 38
XWAOKOCTU

3. | MexaHuka BSA3KOW XNOKOCTU 6 6 26 38
Ntoro: 16 16 76 108

14. MeToaun4yeckue yKkasaHus Ans oby4varomxcsi N0 0OCBOEHUIO AUCLIMMNIIUHDI

B npouecce npenogaBaHus ANCLMNIIMHBLI UCMNOMb3YOTCA TakMe BuAbl y4ebHon paboTbl,
Kak NnekumMm N npakTUYecKMe 3aHATUS, a Takke pasfvyHble BuMAbl CaMOCTOATENbHOW paboTbl
obyvaroLmxcs.

Memoduueckue pekomeHOayuu cmydeHmam K npakmu4yeCcKkuM 3aHSIMUSIM.

BaxHom cocTaBHOM 4YacTbld y4ebHOro npouecca B By3e SBMAAOTCA MpakTUYeckme
3aHATUA. [pakTnyeckme 3aHATMS  MOMoralwT  CcTygeHTam  rnybxke ycBouTb  y4eOHbIN
TeopeTudeckni matepuarn, NnpuobpecTn nNpakTUYeckne HaBblKM M HaBbIKM TBOPYECKOW paboThbl
Hag y4ebHOn 1 Hay4YHOW NUTepaTypon.

B Hayane npakTu4eckoro 3aHATUSA MPOMCXOOUT OBCYyXOeHUe TeMbl TEKyLlero 3aHAaTus,
paccMOTpeHNEe NPUMEPOB M 3a[ad, PeKoMeHOauMuM NO BbINOSIHEHUIO MPaKTU4eCcKon paboTbl.
OTO BO3MOXHOCTb AN CTYyAEHTOB 00paTUTb BHMMAaHWE Ha HEMOHATHbIE MOMEHTLI U pa3obpaTb




nx. Takke npenogaBaTenem coobliaeTcs pekoMeHayemas nutepaTtypa, Lefnb U 3ajaun ee
N3y4YeHus.

Bonpocbl NEeKUMOHHbIX M MPaKTUYEeCKUX 3aHATUI obcyXaalTcs Ha 3aHAaATUSIX B BuAe
YCTHOrO onpoca — WHAMBWUAYarbHOro U dpoHTanbHoro. Mpyu NoAroToBKE K NEKUMOHHBIM U
NPaKTUYECKUM 3aHATUSAM, OOyYalolMMcs BaXHO MOMHWUTbL, YTO MX 3adaya, OTBevas Ha
OCHOBHbl€ BOMPOCHI NnaHa 3aHATUS U AOMONHUTENbHbIE BOMPOCHI NpenodaBaTtens, nokasaTtb
CBOM 3HAHWS U KPYro3op, YMEHWe Jorm4yeckn MocTpouTb OTBET, BrageHue MaTemMaTu4eckum
annapaTtom U UHble KOMMYHMKATUBHbIE HaBblKM, YMEHME OTCTanBaTb CBOK NMPOdECCUOHArbHYHO
nosuumio. B xoge ycTHOro onpoca BbISIBNSKTCA AeTanu, KOTopble MO KakMM-TO MpuYMHaMm
oKasanucb HegoCTaTOYHO OCMbICIIEHHBIMU CTYAEHTaMu B XoAe Yy4ebHbIX 3aHSTUR. TeM cambiM
ONpOC BbLINOSHAET BaXHeMLWMe obOy4aloLlyo, pa3BMBAIOLLYD U KOPPEKTUPYIOLLYK (YHKLMK,
NO3BONSIET CTyAEHTaM y4ecTb HeqopaboTkM 1 n3bexaTtb X NpU NOAroTOBKE K NPOMEXYTOYHbIM
aTTecTaumam.

OcBoeHMe AuCUMNNMHBLI  NpeanonaraeT He ToNbko 0bsi3aTenbHoe  nocelleHune
obyvalowmmeca ayauTopHbIX 3aHATUA U aKTUBHYO paboTy Ha HUX, HO M CaMOCTOSITENbHYHO
y4ebHylo OeSTENBHOCTb, Ha KOTOPY OTBOAMTCS 76 Yacos.

Bce BbinonHsemble CTygeHTaMU CaMOCTOATENbHO 3aJaHusi noafiexaT nocregyoLlen
npoBepke npenogaBaTeNneM U YYUTbIBAKOTCS MPU NPOBEAEHUN MPOMEXYTOYHOW aTTecTauuun-
3averTa.

15. NepeyYyeHb OCHOBHOM M AOMONTHUTENIbHOW NUTepaTypbl, PeCYpPCOB UHTEPHET,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNNUHbI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHNK

1. Jlekuuu o eudpoduHamuke / M.A. Jaswidosa. - M.: ©USMATIINT, 2011. - 216 c.

5 FuépoduHamuka: y4eb. lNocobue A cmydeHmMo8 HemMamemMamu4ecKux ghakyibmemoes
) /A.B. Ma3so, K.A. lNMomauwes. — KazaHb: KaszaH. yH-m, 2013. — 2-e u3d. — 128 c.

0) gononHuTenbHasa nuTepaTypa:

Ne
NcTouyHMK
n/n
3. l'uépodunamuka / I'. Jlamb. - M.- Vxeeck: PX/[, 2003.
4, ludpoduHamuka / J1.4. NlaHday, E.M. Jlugpwuy. - M.: Hayka. @USMATIINT, 2001.
5 Teuenrus es3kol xudkocmu / B.A. LLikados, 3.[. 3anpsHos. - M.: 130-60
' Mock. 2oc. yH-ma, 1984.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n Pecypc

AnekmpoHHbIU kKamanoz Hay4Hou 6ubnuomeku BopoHexcko2o 2ocydapcmeeHH020
yHusepcumema : (http // www.lib.vsu.ru/)

Iprbookshop.ru

e.lanbook.com

book.ru

lMonHomekcmosas b6asa « YHugepcumemckas 6ubnuomeka» : obpaszoeamesibHbil
pecypc : <UPL:http:.//www.biblioclub.ru>.

©|o|N| o

16. NMepe4vyeHb y4eOHO-MeTOaNYECKOro obecnevyeHns Ans CaMoCTOATEeNbHON pPaboThl

Ne n/n NCTOYHKK
1. Jlekyuu no eudpoduHamuke / M.A. Jaesidosa. - M.: OUSMATIINT, 2011. - 216 c.
5 l'udpoduHamuka: y4eb. lNocobue Onsi cmyOeHmMo8 HeMamemMamu4eCcKuX
' gakynbmemos / A.b. Maso, KA. llomawes. — KaszaHb: Ka3aH. yH-m, 2013. — 2-e u3d. —



http://www.lib.vsu.ru/)

| | 128 c. |

17. OGpasoBaTenibHble TEXHONOrMU, UCNOSib3yeMble MpU peanusauum y4ebHOM
ANCLUMNIINHBI, BKNOYass [AOUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanu3auum  OUCUMNINMHBLI - UCMONB3YKOTCA  cnegywwme obpasoBaTerbHble
TEXHOMOrMU: NOorm4yeckoe MoCTpoeHne AUCUUNINHBI, YCTaHOBIIEHUE MeXNpeaMETHbIX CBSA3EW,
o603Ha4yeHne TeopeTU4ecKoro W MpPakTU4YEeCKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
BKIMIOYEHUE 3NeMeHTOB ANCTaHUMOHHBIX 0BpasoBaTesibHbIX TEXHOMOMNIA.

NanoxeHne  y4yebHOro maTepmana OCHOBAHO Ha  NPUHUMMNE  CUCTEMHOCTW,
NPeemMCTBEHHOCTU W MNOCNeAoBaTENbHOCTM UM HarnpaBfieHO Ha pas3BUTUE WHTENNeKTyanbHbIX
YMEHUN, NpoecCnoHanbHbIX  KOMMeTeHUMn, opmMuMpoBaHMe  TBOPYECKOW  JIMYHOCTU
BbICOKOKBaNMMULUMPOBaHHOIo creumanncTa, cnocobHoro kK camopassuTunio, camoobpasoBaHuio,
WHHOBaLMOHHOM AesaTenbHOCTU. BaxHenwas uenb npenogaBatens — cuctemaTusaums
bonbworo obbema TeopeTudeckoro martepumana W obyyeHMe CTydeHTa  YMEHUIo
OPUEHTUPOBATbLCA B 3TOM MaTepuare.

PekomeHnayeTcst ucnonb3oBaHue, Kak TpaguUMOHHbLIX (hOpM OpraHvM3aumm NEeKLMOHHOIo
mMaTepuana, Tak U BHeApEeHME TakuUX WHTEPaKTUBHbLIX TEXHOMOrMK, Kak npobnemHas nekuums,
Koraa 3HaHus BBOOATCH Kak «HEU3BECTHOE», KOTOPOEe HEOBXOOUMO «OTKPbITbY.

OucumnnuHa MOXET peann3oBbiBaTbCA c NpUMEHEHNeM ANCTAHUMNOHHbIX
obpasoBaTenbHbIX TEXHONOMMA, HaNpumep, Ha nNnatopme «ONEKTPOHHbLIN yHuBepcuteT BIY»
( https://edu.vsu.ru/course/view.php?id=20511 ). [lpu peanusaumm y4ebHOM ANCLMUMINHBI
NCNonb3yTcsl MHAPOPMALMNOHHBLIE 3NEKTPOHHO-0Opa3oBaTesnbHble pecypcbl WWW.lIV.VSu.ru w
https://e.lanbook.com

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

[nsa npoBefeHns NEKUNOHHBIX M NPaKTUYECKNX 3aHATUI Ccnonb3yeTes yyebHas
ayauTopus: cneuMannsnpoBaHHas mebens.

Ana camoctosiTenbHONM paboTbl MCMNoONb3yeTcss KoMmnbloTepHou krnacc (ayan.310),
OCHAaLLEeHHbIN cneumanusanpoBaHHOM OPIrTEXHUKON, HeobxoanMbIM nporpamMMHbIM
obGecneyeHnem, SNEeKTPOHHbIMU y4eOHbIMM NOCOOMSIMU M 3aKOHOAATESNlbHO - MNPaBOBOM WU
HOPMaTUBHOW NMONCKOBOW CUCTEMOW, UMEIOLLINIA BbIXOA B rnobarnbHyo ceThb:

Ubuntu (6ecnnatHoe n/vnn cBobogHoe Mno, nUUEeH3ns:
https://lubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe w/unu
ceobogHoe 10O, nuueHsms https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice
(GNU Lesser General Public License (LGPL), 6ecnnatHoe n/unu csobogHoe MO, nuueH13u4a:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe w/unun csoboaHoe [10,
nnueHsus: https://www.freepascal.org/fag.html ); Python 2/3 (Python Software Foundation
License (PSFL), oecnnartHoe n/vnm cBobogHoe Mno, nuueH3us:
https://docs.python.org/3/license.ntml 46 Gimp (GNU General Public License (GPL),
6ecnnatHoe u/unu ceobogHoe MO, nuueHaunsa: https://www.gimp.org/about/ ); Inkscape (GNU
General Public License (GPL), ©ecnnatHoe wwunu cBobogHoe [10, nuueHsus:
https://inkscape.org/about/license/ ); MiKTeX (Free Software Foundation (FSF), 6ecnnatHoe
n/vnn ceoboaHoe MO, nuueHsus: https://miktex.org/copying ); TeXstudio (GNU General Public
License (GPL), 6ecnnatHoe u/wunn ceobogHoe O, nuueH3unsa: https://texstudio.org/ ); Maxima
(GNU General Public License (GPL), ©6ecnnatHoe w/unn cBobogHoe [10, nuueHsns:
http://maxima.sourceforge.net/faqg.html ); Denwer (6ecnnatHoe w/unn cBobogHoe [10,
nuueHsus: http://www.denwer.ru/fag/other.html ); 1C: TlNpegnpuatue 8 (becnnatHoe w/vnu
csobogHoe 10, nuueHsus: https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader
(6ecnnatHoe n/nnm cBobogHoe Mno, nuueH3unsa


https://edu.vsu.ru/course/view.php?id=20511
http://www.liv.vsu.ru/
https://e.lanbook.com/

https://www.foxitsoftware.com/pdfCireader/eula.html ); Deductor Academic (Academic Free
License, 6ecnnatHoe n/nnn csobogHoe Mo, NUUEH3NS:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/vnn cesobogHoe MO, nuueHsns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/unun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/wnn csobogHoe [10O,
nnueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), 6ecnnatHoe n/nnu csobogHoe Mo, NMUEeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nmnn ceobogHoe [0, nuueHausa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/unn cesobogHoe [0, nuueHsua: https://www.postgresqgl.org/about/licence/ );
GeoGebra (6ecnnatHoe n/vnu ceobogHoe MO, nuueH3ns: https://www.geogebra.org/license );
R (6ecnnaTtHoe u/vnn ceol16oaHoe MO, nuueHsnsa: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe u/unu ceobop Hoe IO, nuueHsus: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe w/unn cBobogHoe [1O,  nuueH3us:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unu ceobogHoe MO, nuueHsns:
https://downloads.mysqgl.com/docs/licenses/).

19. OueHou4HbIe cpeacTBa ANA NPoOBeAeHUA TEKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsiook OLEeHKM OCBOeHMsI obyvarwmmucs yd4ebHoro matepuana onpegensietcs
coaepXaHMeM crneayLmx pasaenos ANCUMNINHBIL

HanmeHoBaHne MHugukatop(bl
Ne pasnena Komnete OLeHOYHble CpeacTBa
n/n ANCUMNITNHbI HUMA(M) | AOCTMXKEHMS
(moayns) KoMneTeHummn
KnHemaTuka »kugkon n
1 | cpenwl. AK-1 nK-1.3 PaKTUKO-OPUEHTUPOBAHHBbIE 3a4aHWS.
KoHTpornbHasa paboTa
OuHamuka MK-2 MNK-2.1 n
2 | uneanbHoii nK-2 2 PaKTUKO-OPUEHTUPOBAHHbIE 3adaHuS.
JKUOKOCTH KoHTpornbHas paboTa
3 MexaHuka BA3KOW MK-3 MNK-3.1 MoakT1Ko-0
JKUOKOCTH nK-3.2 p PUEHTMPOBaHHbIE 3a4aHunsA
lNpomexyToyHasa aTTecTauus lNepeyeHb BoNpocos
dopma KOHTPOSIS — 3a4€T MpakTnyeckoe 3agaHue

20. TunoBble OLEHOYHble CcpeAcTBa U MeToAMuYEeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1 TeKywwmMn KOHTPOJIb ycneBaeMoCTH

KOHTpOJ'Ib ycneBaemMoCTM no pgucuumniimHe OocCyLlecCTBIIAeTCA C MOMOLLbIO creayrowmnx
OLEHOYHbIX CpeacTB.

anMeprlﬁ nepe4vyeHb NPAKTUKO-OPUEHTUPOBAHHDbIX 3apaHun

3apava 1. Kanan TpaneuenganbHOro cevyeHusi UMeeT creylolime pasmepbl: WUpUHa no
g , OHy b = 3,8 m, KoadhdmUmeHT 3anoxeHns oTkoca m = 1,5 m, rnybuHa soapl

= h = 1,2 m. Onpegenntb pexmnm TeyeHust BOAbl B KaHane npy o6bLemMHOM




pacxoge Q = 5,2 M3 ¢, a Takke KPUTUYECKYIO CKOPOCTb Ukp MPU KOTOPOW NPOU30OMAET CMeHa
PEXNUMOB TEYEHMUS.

PelwweHue

Ncnonb3ya (npun. 1, cx. 2, B) onpegenym nrowaib XMBOro Ce4YeHns KaHana:
S=(b+m-h)h=(38+15-1,2)-1,2=6,72 m2.
Onpegenvm CMOYEHHbIV NEPUMETP:

x=b+2hV1+m? =38+2-1,2y1+15° =8,13 m.

Onpegenvm rugpaesnuyeckuin pagmyc no dopmyne (1):
Ry =§=ﬂ=0,83 M.
x 813
Onpenenvm CKOpoCTb TEYEHUSA XNOKOCTU B KaHare no dopmyne (5):
v=g=£=0,72 m/c.
S 6,72
Onpegenum vncno PenHonbaca no gpopmyne (36):
_uv-R, _ 077-083
~ v 00101107
roe v — KMHeMaTu4ecknn KoapuumneHT BA3KOCTU ANs BOAbI, NPUHMMaeM no npun. 5, v =
0,0101-10* m?/c.
Tak kak Re = 632772 > Rekp = 580, TO ABWXeHNe TypbyneHTHoe.
Ncnonbaya copmyny (36) onpeaenum KpUTUYECKYHD CKOPOCTb, MPW KOTOPOW npousonget
CMeHa pPeXnMoB TeYEHUS:

_ Regv 580.0,0101-107

b N 0,83

Re

=632772,

= 0,705-10_3 m/c=0,705mMMm/ ¢ .

Omeem: pexum TypobyneHTHbIN; Uxp = 0,705 mm/c.

3apaya 2. N3 pesepByapa Mo ropusoHTanbHoMmy Tpybonposoagy aAnameTpom d = 20 Mm

1 ¥ 1 avHon € = 10 M BbiTekaeT macno mapksn AMI-10 c

iy Temnepatypon t = 20° C. OnpegenuTb BbicOTy Macna H B

o =] l pesepByape, ecnm ero MaccoBbIn pacxog coctasnset M = 0,3
. ::::::::: LTI ' Kkr/c. KoacbdpuumneHT Kopuonuca npmHatb o = 1.

PeweHue
Puc. 20
MnockocTb cpaBHeHnsa 0-0 npoBegem no ocu Tpybonposoaa, cedeHne 1-1 no cesobogHoOM
NMOBEPXHOCTU Macra B pe3epByape, cedeHue 2-2 rno CTpye mMacna B MecTe e€ Bbixoga u3
Tpybonpooaa (puc. 20).
CoctaBum gns ceveHun 1-1 n 2-2 ypaBHeHne bepHynnu:

2 2
P P
v—1+—1+Zl =D—2+—2+ZZ+H“0T1_2 .
29 pg 29 pg

Tak kak ceveHune pesepByapa 3HauMTenbHO Gonblle TpybonpoBoda, TO CKOPOCTb TEYEHUS
Macna B ceveHum 1-1 MoXHO NpuHATL U1 = 0, U2 = u. [laBneHue B ceyveHunsax 1-1 n 2-2 pasHbl P1 =
P2 = Pam. [€OMeTpuyeckme BbICOTbI Z1 = H,

Z> = 0. NoTepn Ha yyacTke OT cedeHus 1 oo ceveHuns 2 paBHbl Hnor ., = hip.

I'IepenMUJeM ypaBHeHune BGpHyﬂﬂM C y4eTOM CKa3aHHOro Bbllle U NOJNYyYUM:
p 2

Parw 22" Parw
Py 29 pg P

oTKyaa:



2
H=2+h

2g P
Onpegenvm o6beMHbIN pacxon macna:
Q= M_093 _435.10°3 m3/c,
p 850

roe p — nnoTHocTb Macna AMI-10, onpegensiem no npwun. 5, p = 850 kr/m3.
Mcnonb3ysa ypaBHeHue (5) onpeaenvim CpeaHio CKOpoCcTb Macrna B Tpyoe:

,.Q_Q4_ 0351074

= =111 m/c.
S md? 314(20-1073%)2
Onpepenvm vncno PenHonbaca no dopmyne (34):
-3
Re=ﬂ=&=1306,

v 0,17-107%
roe v — KoadppuumMeHT KMHeMaTUYeCKOW BA3KOCTM Macra, onpenensem rno npun. 5, v =
0,17-10* m?/c.
Tak kak Re = 1306 < Rexp = 2320, pexum OBWKEHUS flaMuHapHbii. Popmyny Ons
onpeaenexHnsi rmapaBnMyYecKkoro ConpoTMBIIEHUS A BO3bMeM 13 Tabn. 1:

_o4_ &4 0,049 .
Re 1306
Onpegenum notepu Hanopa Ha TpeHue No AnvHe notoka no gopmyne (38):
2 2
hap Al a0 MU 5w,
d 2g 20.10~3 2-9,8

Onpe,u,enle BbICOTY MacCsjla B pe3epByape, noacrtaBuB nMNoOJiyd4eHHble 3Ha4YeHUA B
ypaBHeHne ans H, nonyynm:
1112
©2.98

H

+154=16 M.

Omeem: H=1,6 m.

3apaua 3. BecoBown pacxog nerkon HedTu B ropusoHTanbHOM TpybonpoBoge anametpom d
= 156 mm, gnuHoin € = 2000 m cocTasnseT G = 0,5-10° H/uyac. Onpenenutb aaenexHve Pi Ha
BXo[e B TpybonpoBoa, ecnv AasneHue Ha Bbixoge P2= 15 H/cm?.

PeweHue

Mcnoneaysa popmyny (3), onpegenum o6beMHbIN pacxo HeddTU B CEKyHAY:
6
Q=8 _-_09310" __4016 miec,
pg 884-9,8-3600

roe p — NIOTHOCTb Nerkon HedpTw, onpeaensieM no npun. 5, p = 884 kr/im3,

Mo dopmyne (5) onpeaenvm CpeaHo CKOPOCTb MOTOKA B XKMBOM CEYEHUN:

p= 220010 a0y mic.
S 0,0191
roe S — nnowanb XXMBOro CeYeHns NoToka.
nd?  3,14.0,156°
4

[Ana onpegeneHvs rmapoavHaMUYEcKoro pexmnmMa TeveHns, Beluucnum vmcrno PenHonbaca

no cpopmyne (39):

S= =0,0191 M2

_v-d_0837-0156
v 11.10~*

Tak kak Re = 1187 < Rexp = 2320, crnegoBaTenbHO, pexuMm TevyeHus B TpybonpoBoge
namMmnHapHbIN.

Re =1187.



Puc. 21
Onpegenvm notepu Hanopa Ha TpeHus No gnvHe Tpybonposoaa no opmyne (38):

¢ 02 2000 0,837

hep =A—+——=0,0539
d 2g 0156 29,8

roe A — KoaddUUUEHT rmapaBnMyeckoro TpeHns onpegensem no tabn. 1, 1. K. pexum
TeYeHUs NamMuHapHbIN TO:

=247 M.

_64_ 64
" Re 1187

CocTtaBum YpaBHEHUE 5€pHyJ'IJ'II/I Aand Hadarna n KoHua pr6OI'IpOBOD,aZ
2 2
P P
D—1+—1+Zl =v—2+—2+22+h
29 pg 29
Mo ycnoBuwo 3agaun TpyobOMpPOBOA rOPU3OHTasNbHbIA UM MOCTOSHHOMO AMameTpa,

cneposaTenbHo, Z1 = Z2, U1 = U2, hw 1, = hyp. TOMAA M3 ypaBHeuus BepHynnu onpegenvm
[AaBrneHue Ha Bxode B TpybonpoBoAa;:

=0,0539.

Wi_2*

PP,

py pg P

oTKyaa:
P1= P2+ pghwp=15-10%+884 - 9,8 - 24,7 = 36,4 H/cm?.

Omeem: P1 = 36,4 Hicm?.

3apava 4. Onpegenutb pacxog Boabl Q B Tpybe anametpom di = 250 Mm, nmerowen
nnaBHoe CyxeHuwe go guametpa d2 = 125 MM, ecnn nokasaHus Nbe30OMeTPOB: A0 CyXeHus h1 =
50 cm; B cyxxeHum h2 = 30 ecm. KoacbdpuumeHT pacxoga p = 0,98 (puc. 21).

PeweHue

CocraBum ypaBHeHne bepHynnu ons ceveHun 1-1 u 2-2 npuHSB 3a NNOCKOCTb CPaBHEHUS
OCb TPYyObI:

2 2
o0 (0251 )] _
Zl+p_1+A=22+p_2+#+h}l0$”
2 29

P9 g P9
YuunTbiBasi, 4To z1 = z2 = 0, NnpeHebperasi B NepBOM NpUORMXKEHUM NOTEPSAMU HaMopa, T.

e. npuHumas hi;2 =0, n nonaras a1 = o2 = 1, NONy4nUM:
2 2
Pi_P2_b2 b1
P P9 29 29
N3 ypaBHEeHWs1 Hepa3pbIBHOCTM TEYEHNS UMEEM S1U1 = SaU>.
MocKONbKY s; =nd? /4; s, =nd3/4, TO vy =v,d?/d5.
O60o3Hauum:

P1 P2
PL_P2_p _p, o,
pg pg o~ °

Torga ypaBHeEHue BGDHyJ'IJ'II/I npumMeT Bua:

U
S
29| d

oTKyaa:



2gh
dfrd-1
O61bemHbIN pacxof BoAbl B Tpybe onpeaenum no gopmyrne (2):
nd? [ 2gh
di /d3 -1
B gencrtBuTenbHOCTM pacxon BoAbl OyAeT MeHbLUue BCneacTBME NoTepb
Hanopa, KoTopbiMu npeHebpernu. C ydyeToM 3TMX noTepb dopmyna And onpeaeneHus
obbemHoro pacxoga npumeT BuA:

0 =

2
nd 2gh
Q=H—1 4.4 !
4 dy/ds-1
roe p — KOS(b(bVILl,VIeHT, y‘JVITbIBaPOU.I,MVI YMEHbLUEHNE pacxoda BcCneactBue noTepb
Harnopa:

Q=098 =0,024 M3/c.

3,14-0,25 2.9,81
4 0,25%/0,125% -1

Omeem: Q = 0,024 m°/c.

3apayva 5. Onpegenutb 0bwme notepu Hanopa hw B HOBOM cTanibHOM Tpybonposoae, ecnm
no Hemy TeyeT HeTb nerkasa ¢ pacxogom Q = 20 n/c. Tpybonpoeog di1 = 200 mm, anvHon €1 =
1 KM nmeet BHe3anHoe cyxeHune 0o d2 = 100 mm. CyxeHblt ydacTok anuHon €2 = 1,5 km nmeet
ABa nosoporTa: nnaeHbin d/R = 0,4 1 kpyTon a = 30°.

PeweHue

O6wwme noTepu Hanopa CknagbiBalTCH U3 NOTEPb Hanopa Ha TPeHWe U MeCTHble NoTepu n
onpegenstTcs no popmyne (37):
hw = hsp + hw.
[na onpegeneHns aTUX NoTepb, BbIMUCIMM Mowanb ceveHna TpybonpoBoga nepBoro
yyacTka:

2 _3,2
_nd?  314-(200-107°)

S, =0,0314 M2,
4 4
Mo ypaBHeHuto (5) onpenennm CKOpOCTb ABMXKEHUA HEPTN HA NEPBOM NIMHENHOM y4acTKe:
20-1073
o= 220007564 milc.
S; 00314

Onpegenum uncno PenHonbaca npu TpaHcnopTupoBaHun HedTn no dopmyne (34):
_vy-d; _ 0,64-200-1072

\ 1,4.107%

roe v — kKoapmumeHT KMHemMaTU4EeCKOM BA3KOCTM, onpeaensemM no npun. 5, ona nerkou

HedpTn v = 1,1-10* m?/c.

Tak kak Re1 = 1163 < Rexp = 2320, TO peXyM TeYeHUs JTaMUHaPHbIN.

KoappmumneHT rugpasBnuyeckoro conpoTtusrieHna onpegenym no dopmyne [lyansens,
ncnonb3ysa Tabn. 1:

Rel = 1163 y

x1=ﬁ=ﬁ=o,055.
Re 1163
Onpegenum noTepy Hamopa Ha NEpPBOM NWHENHOM yyacTke TpybonpoBoa, MCMonb3ys
ypaBHeHue (38):
2 2
{195 _ (0551000 064
200-107° 2-9,81

hap, = 19 5 "
Onpenenum nnowaap cevyeHuss TpybonpoBoaa BTOPOro NMHEHOro yYacTka:

=547 M.




2 -3,2
nd3  314-(100-107%)

S, = =0,00785 M?.
4 4
Onpegenvm ckopoCTb TeYeHUs1 HePTU Ha 3TOM y4acTKe:
-3
vy = Q_20107_, 55 wic.
S, 0,00785
Onpegenum yucno PenHonbaca:
-3
Re2 — (%] dz — 2,5 100-10 = 46364

v 1,1-1074
Tak kak Re2 = 46364 > Rexp = 2420, TO pexuM TedeHus TypOyneHTHbIN.

o d d
Yucno PenHonbaca BXxoAuT B 30HY OOKBaApaTU4HOrO COMPOTUBMEHUS 20A—< Re, <500A—,

e ] e ]
crnepoBaTternbHO KO3MUUMEHT rMOpaBrIMMECcKoOro CONpOTUBIIEHUS ornpefenum no dopmyne
AnbTwWwyns, ncnonb3ys Tabn. 1:

0,25 0,25
A 68] _o, [0,07 68 ) 64 _ 0,024,

Ay = 0,11[—3+ +
d e, 100 46364 1163
roe As — cpefHee 3HauYeHue 9KBMBaSieHTHOM LepoxXoBaToCTH, onpegensem no npun. 2, ang
HOBbIX CTalnbHbIX TPY6 As = 0,07 MMm.
Onpegenvm nNoTepu Hanopa Ha BTOPOM JIMHENHOM y4acTke Tpybonposoaa:
hTPz =iy %;—% =0,02 2500_3 . 255°
9 100-107° 2-9,81
Onpegenvm cymMmapHble NOTeEPU Ha TpeHue:
hp = hyp; + h1p, = 5,47 + 39,8 = 45,27 m.
Onpegenvm MeCTHble NOTEPU HaMopa Ha Cy>XeHHOM y4yacTke Tpybonposoaa no popmyne

=39,8M.

(39):

2 2
h, =g, 2 =0375.2%4
17"y 2.9,81

=0,0078 M,

roe §1 — KoOaddPULUMEHT MECTHOro ConpoTMBREHUs, onpegendem no (npun. 3, cxema 6)

BHe3alrnHoe CyXXeHue:
2 2
£, =051-[92] |20 1-(29) |=0a75.
dy 200

Onpegenvm MecTHbIe NOTepU Hanopa npw nNnasHOM NOBOpOTe Tpybornposoaa:

2,557

2.9,81

roe § — Koa(bPUUMEHT MECTHOro COonpoTUBMEHUs, onpegensem no (npun. 3), npu

2
My, =g2'2’—;=0,21 =0,069 M,

nmnaBHOM NOBOpPOTE %= 04, &=0,21.

OnpeaenvmM MecTHble NOTEpK Hanopa npu KpyTom NoBopoTe TpyOGonpoBoAa:
2,552
2.9,81
Onpegenvm cyMmapHble MECTHbIe NoTepu Hanopa:
hm = hwm; + hmy + hmg=0,0078 + 0,069 += 0,053 = 0,13 m.
Onpegenvm obwne notepu Hanopa:
hw = th +hwm= 45,27 + 0,13 = 45,4 M.

2
hy, =§3';—;=0,16 =0,053 M,

Omeem: hw = 45,4 m.

Par const 3apaya 6. B 0OokoBoM CTeHKe pesepByapa 6onbLUMX
S 2 pa3mepoB cAenaHbl Kpyrroe orsepctne avametTpom do = 2,5
= { f|————— CM K KOTOPOMY nNPWCOEAMHEH BHELUHUA LUNNHAPUYECKNN
= O
—— — = a ==

iaH GOKOBOW CTEHKHU
Puc. 22



HacagoK W KBagpaTHOe OTBEPCTUE CO CTOpoHOM a = 4 cM (puc. 22). OnpeaenuTb CyMMapHbIn
pacxogq Q n/cek n3 pesepByapa M CKOPOCTb UCTeYeHUs BOAbl M3 OTBepcTun. Hanop Han
ueHTpom otBepctna H = 2,5 m, Hag ueHTpom Hacagka Hi = 1,5 M. cTeyeHne yepes Hacagok
NPOMCXOOMUT MPU HECOBEPLLUEHHOM CXaTuW, OTHOLLUEHWE nnowaan OoTBepcTMa S K nrowagu
ceyeHus pesepByapa paBHO S/Q=0,2.

PeweHne

Oﬂpeﬂ,eJ'II/IM CKOPOCTb UCTEYeHundAa BOAblI M3 BHELWHero uunnHgpu4yeckoro Hacagka no

dopmyne (51):
vy = Ou+/2gH; =0,82,/2.981.15 = 4,4 M/cek,
rae @u — KoOa(ppmumeHT cKkopocTn, MnpuHMMaeM no npwun. 4, Ans  BHELWHEero
UMnmHgpuyeckoro Hacagka @u = 0,82,
Onpepgenvm pacxoq BoAbl, BbITEKAKOLWLMI Yepes Hacagok no popmyre (53):
Qy =k, Sy20H; = 0,85-0,49-1072,/2.9,81-1,5 =
=2,25-10"3 M3 /cex=2,25 a1/cex
roe S — nnowaab CeYEHMs BbIXOAHOMO OTBEPCTUSA:
nd?  314.(2,5-1072)2
RV 4
Un, — KO3ppmumeHT pacxoga. Npun HecoBepLleHHOM CxXaTun KOddPULUMEHT pacxoia
onpeaensiem no opmyne (42):
pw, = pu (1 +8) =0,82 - (1+0,034) = 0,85,
roe pus — KoadpmumeHT pacxoga npyv COBEPLUEHHOM CXaTuu, NPUHUMaeM no npun. 4,
ANd BHELWHero unnuHgpuyeckoro Hacagka pw = 0,82;

S =0,49-10"3 mM?;

y S
81 — NONPaBOYHbIN KOIPMPUUNEHT, NpUHUMaemM no Tabn. 2, Ans OTHOLIEHUS 5=0’2’

61 =0,034.
Onpegenvm ckopoCTb UCTEYEHUs BOAbl U3 oTBEpPCTUA No hopmyne (40):

v, = 0\J2gH =0,97,/2.9,81.25 = 6,8 M/C,
roe @ — KoadhuumMeHT CKOpOCTW, onpeaensem no npwn. 4, onst OTBEPCTUS C OCTPOM
Kpomkon ¢ = 0,97.
Onpegenum pacxof BoApl, BbITEKaOLWMIA Yepes oTBepcTre no cdopmyne (41):
Qo =M1Sy/2gH =0,66-1,6-107/2-9,81-25 =
= 7,39-10_3 M3 /cex = 7,39 a/cex,
roe S — nnowaab ceveHns otBepctusa S = a2 = 0.042 = 1.6-10°3 m?;
K, — KOadhPULUMEHT pacxoda. Tak kak OTBEPCTUE pa3MeLLEHO B yriy
pesepByapa (CM. puc. 22), TO NPOUCXOOMUT HE MOfHOEe cxatue CcTpyn. B atom cnyyae
KoadhdumUMEHT pacxoga onpegensiem no gopmyne (45):

ny = u[l+ 0,128%J = 0,62(1+ 0,1281—86) =0,66,

roe u — KoadduuneHT pacxoaa rnpu nosiHoM cxaTuu, onpegensiem no
npun. 4, ana oteepctus u = 0,62.
Onpegensiem cyMmmapHbIn pacxof BoAbl BblTeKaloLen U3 pesepByapa:
Q=Qo+Qu=7,39 + 2,25 = 9,64 n/cek.

Omeem: uo = 6,8 m/cek, ux = 4,4 m/cek, Q =9,644 n/cek.
NMPUMEYAHNA

3apgaum (1-10). XKugkocte XK nogaetca no HanopHomy Tpy6onposoagy avameTtpom d,
BECOBOW pacxop Xnakoctn paBeH G. OnpegennTb pexmM TeYEHUs XNOKOCTU, U Kakon 06 beMHbIV



pacxoaq Q Heobxoaumo npornyckate MO TpybonpoBoady, YTOObI M3MEHUTb PEXUM TEYEeHUSs.
PewnTtb 3Ty 3agady Ons OTKPbITOro NoTKa NPsiMOYroflbHOro CeYeHus, 3anosTHEHHOMO XUOKOCTbIO
BbicoTon h = 80 MM, WnpuHa notka e = 120 mm. Yncnosble JaHHbIE NpuBeaeHbl B Tabn. 3.

Tabnuuya 3
Yucnosble gaHHble K 3agadvam (1-10)
BennyunHsbl HoMepa saaa
1 2 3 4 5 6 7 8 9 10
d, Mmm 156 150 140 120 125 100 130 135 115 107
G-10% H/yac | 2,0 1,8 1,6 1,3 1,2 1,9 1,5 2,1 1,7 1,4
5.8 289G, 8688 8:458a80q 5 2F 1o

3apaum (11-20). OnpegenuTtb pexum TedeHuns xmakoctu XK no HanopHomy n 6e3HanopHoOMy
(3anorHeHHOMY Ha MOMOBMHY) TpybonpoBoady, MMeLWeMy BHYTPEHHUNn auameTtp d, npu
obbemMHOM pacxofe Q. OnpefenuTb Takke CKOPOCTb TEYEHUS! XUOKOCTH,

d d
‘Pnc.23
Yucnosble gaHHble K 3agadam (11-20)
Benwuy Ne 3agaum
MHbI | 11 | 12 | 13 |14 | 15|16 | 17 |18 | 9 | 20
d, Mmm |200|225|250|275|300|125|150|175|200|225
Q, 0,22/0,24|0,26(0,32| 0,3 |0,24|0,26|0,28| 0,3 |0,32
m3/cek 5
(@] fa} ] o o D
x |E=50 08B E0 58 00s
8 |SFRE|3 R REISS 2388

3apaum (21-30). O6beMHbIM pacxoq xugkoctn XK
CeyeHus C OCHOBaHMEM a 1 BbicoTon h paBeH Q. OnpenenvTb PeXUM TEYEHUS XUAKOCTU ONs

Npn KOTOPOW MPOU3OMAET CMEHa PEXMMOB TedeHus. Yncnosble OaHHble
npuBeaeHbl B Tabn. 4.

Tabnuua 4

TeKyLLl,eIZ no JNOTKY NpPAMOYrosyibHOro

HanopHoro n 6e3HanopHoro (3amnonHeHHoro Ha K yactu ero BbICOTbI) fOTKa.
Kakow pacxon HeobxoamMmo nponyckaTb MO f0TKY, YTOObl U3MEHUTb PEXUM

TeYEeHUs XXNOKocTn? Yncnosble AaHHbIE npmuBeaeHbl B Tabn. 5.

Yucnosble gaHHble K 3agadam (21-30)

Bennuu Ne 3agauun
Hbl (21|22 |23 |24 | 25|26 |27 |28 | 29 | 30
a,mm |17]165|130(145|150|170|160 (175|165 |180
0
K 0,6/ 0,4 /0,25/0,3| 0,5 (0,55| 0,6 |0,65/0,7|0,8

Tabnuua 5



h, mm [14]125[100]110]100[125[130]150]120[115
0
Q103 [3,0/35(32[36(30/[32[28[31[38[40
m3/c
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3apaum (31-40). BecoBon pacxoa xuakoctn XK coctasnsieT G. MaTtepuan tTpybonposoga M,
BHYTpeHHU gunameTp d, anuHa €. TpybonpoBoa nmeeT ABa nnasBHbix nosopota d/R n oauH
KpyTom Ha yron a. OTmeTka TpybonpoBoaa B KOHEYHOW TOYKE Ha Z2 METPOB Bbille HayanbHOMW,
AaBneHve BHavane Tpybonposoga paBHO Pi. Onpefenutb Nbe3OMeTPUYECKUM YKIMOH in U
MOMHbIA Hanop B KoHUe Tpybonposoga. YmcnoBbie AaHHble NpuBeaeHbl B Tabs. 6.

Tabnuuya 6
Yucnosble gaHHble K 3agadam (31-40)

Benunun Ne 3agauu
Hbl |[31| 32 | 33|34 |35|36|37|38| 39|40
G-10%, |0,5| 0,60 |0,55|0,42|0,53|0,44(0,62|0,48|0,46|0,52
H/yac | O
d, mm |156| 142 |150(125|130|135|147|155|160|162
£, m |200] 1900 |180|170(220|210|240|250|230|260
0 O] 00| O0O|0O0O]|]0]O0]|O
P1.10°,(4,2| 40 |3,8/3,6(4,4(39(4,1|4,7|4,5|4,8
Ma
Z> 130| 34 [40(/45|38(28|48|35|4,2|3,6
dRrR: |0,2| 04 /08/02/06/08/04]/06|04|0,2
dRrR. |0,4| 06 /0,2/04(/02/0,4/06/0,2/0,8|0,6
o,°C |20 30 [45(30|20|45|60 |45 |20 | 30
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3apauum (41-50). Onpegenutb 0bLwme notepu Hanopa hw B Tpybonposoae T obLien onmMHoON
L = 4 kM, ecnin no Hemy Te4eT xumakocTb XK ¢ o6beMHbIM pacxogom Q. Tpybonposog nmeet
AnameTp D gnuHom €, 0OHO BHe3anHoe cyxeHue A0 AuameTtpa d v [gBa NoBOpOTa, OAMH
nnaeBHbIN OTHOWeEHWeM d/R v gpyron KpyTon Ha yron o. YncnoBble AaHHble NpyBeaeHbl B Tabn.

7.
D d

L
Puc. 25

Tabnuua 7
Yucnosble gaHHble K 3agavam (41-50)
|Benny] Ne 3agaum |




WHbl | 41 | 42 |43 |44 | 45| 46 | 47 | 48 | 49 | 50
1 2 3 4 5 6 7 8 9 10 | 11
D, mm|250| 200 |225|250|100|150|175|200 | 225 | 250
£.km |15 1,8 |2,1(25(2,7(19(18| 2 |22|2,4
Q, | 22| 24 (26|16 |18 |20 |22 |20 | 24 | 26
n/cek
d, mm |200| 100 |200|225| 80 [100|150|150|200 | 225
a,°C|[30| 45 | 30(20|30|60|45| 20| 30 | 45

MpogorkeHune Tabn. 7

1 2 3 4 | 5| 6 7 | 8 9 | 10 | 11

dR |04, 08 (06]02|06(04]|08|0,2|0,6]|0,8
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3apaum (51-60). OnpegenuTb reOMETPUYECKUIA YKIOH ir U AaBNEHUe XUOKOCTU B Havane
nnHuKn P1, ecnn notpebutento nogaetcs xmakoctb XK B konmyectee Q. [AnvHa Tpybonposoaa &,
BHYTpeHHMI anameTtp d, maTepuan Tpybonposoga M, gaBneHune XnOKOCTU B KOHUE NUHUK P2.
OTtmeTka ocu TpybonpoBoga B HayanbHOM TOYKe Ha Zi1 MEeTPOB Bbille KOHe4HoW. TpybonpoBog
UMeeT ABa KPYTbIX MOBOPOTA Ha yron o v oguH nnaeHbii d/R. Yncnosble AaHHbIE NPUBEOEHDbI B
Tabn. 8.

Tabnuuya 8
Yucnosble gaHHble K 3agadvam (51-60)
Benwuy Ne 3agaum
MHbl | 51 | 52 |53 |54 |55|56 |57 |58 59|60
Q, |220| 240 |225|235|230|215|245|220| 250|255
m3/yac
£, km |1,0] 1,20 |1,40(1,25|1,35(1,30|1,25(1,65|1,55|1,50
0
d,m |0,2(0,255|0,24|0,20/0,26|0,26(0,25|0,21|0,24| 025
07 5100 01]O0 5 0 5
P..1011,5| 1,65 |2,15/2,00|1,75|2,45|1,85(1,95(2,10(2,15
5MNa| 5
Zi,m 20| 25 |24128|2,7121129|3,0(3,2|3,4
o1,°C| 20| 60 | 45|30| 20|60 (30|20 | 30|20
a2,°C| 30| 45 |20 |60 | 45|45 | 45|60 | 45| 30
dR 06| 0,2 |104/08|0,2/06/|0,4|0,2(0,8|0,4
O | O (@] o , |a
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3apaum (61-70) Onpenenntb cyMmmMapHbIn 06 beMHbIN pacxod Boabl Q 13 pesepsyapa (puc.
26), umetoLlero KBagpaTtHoe OTBEpCTUE CO CTOPOHOW a U Kpyrroe oTBepctve agnametpom d, K
KOTOPOMY MPUCOEOVUHEH KOHMYECKUA pacxogsawmmncs Hacagok. Cxatme CTpyn B KpPYriowm
OTBEPCTUE CUMTATb HECOBEPLUEHHOM, OTMETKY AHa npuHATb paBHon 0,00. OTMeTKM ueHTpa
Hacagka h2, ueHTpa oTBepcTMs hi1 U ypoBHSA BoAbl B pe3epByape h. YucrnoBble OaHHble

npvBedeHbl B Tabn. 9.
P, const
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1aH OOKOBOM CTEHKH
Puc. 26

Tabnuua 9
Yucnosble gaHHble K 3agadam B (61—70)

BennyunHsbl HOMepa saaa
61 62 63 64 65 66 67 68 69 70
a, CM 4,0 5,0 6.0 7,0 8,0 7,6 6,6 5,6 4,6 4,0
d, cm 6,0 6,5 7,0 7,5 8,0 8,5 7,5 7,0 6,5 6,0
h, m 3,20| 3,30 | 3,40 | 350 | 3,60 | 3,70 | 3,80 | 3,90 | 4,00 | 4,10
hi, m 20| 210 | 215 | 2,20 | 2,25 | 2,30 | 2,35 | 2,40 | 2,45 | 2,50
h2, m 0,02 | 0,025 | 0,03 | 0,035 | 0,04 | 0,038 | 0,033 | 0,028 | 0,023 | 0,02

3apaum (71-80). B 6okoBon CTeHKe pesepByapa (puc. 27) caenaHbl KBagpaTHOe OTBEpCTUE
CO CTOPOHOM a W Kpyrrnoe oTBepcTue AnameTpoM d K KOTOPOMY MpUCOEOUHEH KOHUYECKWUN
cxogdawmnca Hacagok. OTMeTKM LeHTpa Hacagka hi, ueHTpa otBepcTus hz 1 ypoBHS BOAbI B
pesepByape h npuBegeHbl B Tabn. 10. OtmeTky gHa npuHaTb paBHon 0,00. Cxatne cTpyum B
KPyrnom OTBEPCTMM cuUTaTb HecoBeplleHHbIM. Onpenenutb CyMMapHbii 0O0beMHbIN pacxon
Boabl Q 13 pesepByapa. YUncnosble AaHHble NpuBeaeHsl B Tadn. 10.

P, const

— — — 00 | N
GE=—=-T " h |
- m1ad OOKOBOM CTEHKHU
Puc. 27
Tabnuua 10
Yucnosble gaHHble K 3agadvam (71-80)
Benu4iunHsbl HOMEpa 3a/ad

71 72 73 74 75 76 77 78 79 80
a, CMm 4,0 4.5 5,0 5,5 6,0 6,5 7,0 6,0 4,5 6,0
d, cm 6,0 5,5 5,0 7,0 7,5 6,0 4,0 5,5 7,0 5,0
h, m 2,50 | 2,60 2,70 2,80 | 2,85 | 3,00 290 | 3,10 | 2,75 | 3,05
hi, m 1,90 | 1,95 2,00 1,80 | 1,60 | 1,50 160 | 1,55 | 1,30 | 1,45
h2, M 1,10 | 1,05 1,15 1,00 | 0,85 | 0,95 1,10 | 0,80 | 0,75 | 0,65

3 3apaun (81-90) B oHe Gaka pacnonoxeHbl Tpy oTBepcTus. [1Ba KBagpaTHbIX

[ —=_— co cTtopoHon a. OgHO OTBEepCTUE MNPUMbIKAET CTOPOHOM K OOKOBOW CTEHKe,
| Opyroe pacrnofnoXeHo B Yyrny AHa. TpeTbe OTBepCcTue Kpyrnoe anmameTpom d,
—— | pacnonoxeHo B LEHTpPe AHa W K HeMy npucoeauHeH Hacagok H (puc. 28).

[ Mmy6buHa Boapl B 6ake h. Onpegenutb: 1) cymmapHbii MmaccoBbii pacxog M1 n3

il
|

J
|

|

Puc. 28. ITnan gua



OTBEPCTUN U Hacagka, ecnv OaBfieHne Ha MoBEepXHOCTM BoAbl atMocdepHoe Po = Pam; 2)
CyMMapHbI MaccoBbl pacxoq M2, ecnn gasneHne Ha nosepxHocTu Bodbl Po = P. Yucnosble
AaHHble npuBegeHbl B Tabn. 11.

Tabnuua 11
Yucnosble gaHHble K 3agadam (81-90)
BennunHel HOMEpa 3aaad

81 82 83 84 85 86 87 88 89 90

a, CM 3,0 4,0 3,8 4,2 4,3 3,7 4.4 4,0 3,8 3,9

d, cm 4,0 5,0 4.5 5,2 4,7 4,2 4.8 5,3 4,0 4,7

h, m 1,20 | 1,85 | 1,90 | 2,00 | 1,95 | 1,60 2,10 | 1,65 | 1,75 2,00
P-10°, Ma 1,8 1,4 1,6 1,3 15 1,7 1,9 1,5 1,65 1,75

H, BHELLUHMN KOHWUYECKNI KOHUYECKNI
Hacagok UMNUHOPUYECKNI cxogawmmnes pacxogawmmncs

nepequb 3agaHuMuM oans KOHTPOJIbHbIX pa60T

KoHTponbHas pabota Ne1 no Teme YncneHHble MeTOAbI peLLEHNSA ypaBHEHU MaTeMaTUYECKON
dou13nKN

1. TMonyorpaHnyeHHasi CTpyHa, 3aKpenneHHas Ha KoHLe, Bo3byxaeHa HavarnbHbIM
OTKIOHEHUEM:

2 2
a—?:aza—l:,—>0<x<oo,t>0
ot OX
u(0,t)=0,>t>0
u(x,0) = ¢(x)
u,(x,0)=0

0,>—>—0<x<c

D(x—c),—>cs x<2C
c

p(x) = h
—E(X—3C),—> 2c<x<3c

0,>—>—>x>3c

C
HayepTnTb NonoxeHue CTpyHbI AN MOMEHTOB t=—,ecnm a= 1, c= 1, h=2.

a
2. B cucteme
8—“+aa—“+ﬂ@=0
ot OX OX
ov ou ov
—+}/—+5—=0 O<X<1

ot OX OX

ow ou o, oW
—te—+u—+A—-=

=0
ot OX OX OX

nogobpartb napameTpsbl «, f5,7,0,¢&, 4, A TaK, YTO Obl cMCTEMA cTana runepbonnM4Yeckon n 4To
Obl KpaeBas 3agada gonyckana KOPPEKTHYH NOCTaHOBKY:

a) [ABYX KpaeBblX YCIIOBUSA Ha nNeBow rpaHuue npu x=0,




6) Tpex KpaeBbIX YCNOBWIA Ha NpaBow rpaHuue npu x=1,

KoHTponbHas paboTta Ne2 no Teme YncneHHble MeToabl peLleHns 3agay rmapoanHamMmnKu.
BapuaHT Ne1

3apaHa KBasunMHenHasa cuctemMa ypaBHeHUn: Menkown Boabl, ONUCbIBaKOLLas
HeyCTaHOBMBLLEECS TeYEeHNe B TOHKOM crioe (NeHKe) XXUAKOCTH

oh ohu

—+—=0

ot oXx

chu 0 1 ob
—— +—(hu®+=gh?)=—-gh—
ot ax( Zg ) g OX

h - TonwwuHa cnos xunakoctu (h=h(t,x));
U — CKOpPOCTb Xuakoctn (u=u(t,x));

b — npodunb gHa (b=b(x));

g — yckopeHue cBoboaHOro nageHus;

O6nacTb pelweHus 3agaumn: 0<x<Il; 0<t<T;1=1.0; T=1.0
HauanbHble ycnosus:  h(0,x) = p(x); U(0,X) =y (X);
Kpaesble ycnosus : a) u(t,0) = f(t); u(t,1)=s(t);

6) u (t,0)=f(t); h (t,1)=s(t);

B) u(t,0)=f(t); h(t,1)=s(t);

1. MNMpoBecTn xapakrepucTudecknin aHanna. OnpeaenuTtb TUN ypaBHeHus. [Nonyuntb
XapaKTepUCTUYECKYIO CUCTEMY YPABHEHUIA.

2. PeanusoBaTtb anropuT™M 1 NporpaMmMmy peLleHus 3a4adum CETOYHO-XapakTepUCTUYECKNM
MEeTOOM.

3. PeanunaoBaTb anroputm 1 NporpamMmmy peLlueHns 3agadn metogom [fogyHosa.

4. PeanusoBaTb anropuTm 1 NporpamMmy peLlleHns 3agadn MeTogoM KPYMnHbIX YacTuL.

5. MNpoBecTn BblYMCNUTESNbHBIE 3KCNEPUMEHTbLI ANA ABYX 3a4au:

"MpopbIB NNOTUHBI"  H.Y. o(X) = 2'0'”’)(30'5; w(x)=0;
1.0---,x>0.5
K.y. B) f(t)=0; s(t)=0;
- . 1.0---,x<0.45 _ _
ypsa C cTakaHe" H.y. o(X)=12.0---.045< x <055’ w(x)=0;
1.0---,x>0.55
K.y. a) f(t)=0; s(t)=0;

OnucaHue TexXHONOrnMM NpoBeaeHus

Tekywnn KOHTpONb npeacTtaBnsieTr cobon npoBepKYy YCBOEHUS yy4yebHOro matepuana
TEOpeTUYeCcKoro W MnpaKkTUYEeCKOro Xxapakrepa, pPerynspHoO OCYLECTBNAEMY Ha KaXKaom
NPakTU4ECKOM 3aHATUN.

TekylWwnun KOHTPOSb MNpefHasHayeH s NpOBEpKM xoda U kKayvectBa (POPMUPOBAHUSA
KOMMeTeHUMn, CTUMynMpoBaHna ydebHonm paboTbl obyvarmxcs W CcOBepLUEHCTBOBAHUSA
METOAMKN OCBOEHUSA HOBbIX 3HaHui. OH obecneymBaeTcs BbINOSIHEHWEM  NPAKTUKO-
OPVEHTUPOBAHHbLIX 3afaHui N 3afaHUA KOHTPOSbHbIX paboT.



Mpy Tekywem KOHTposrie YpPOBEHb OCBOEHUS Y4ebHOW AUCUMNMAMHBI U CTEMEeHb
CHOPMUPOBAHHOCTN KOMMETEHUMM OMNpeaensioTcs OLEHKaMU «3a4TEeHO» U  «HEe3auyTeHO».
CuncrtemMaTnyHOCTb, 06 bEeKTUBHOCTb, apryMeHTUPOBAHHOCTb — FMaBHbIe NMPUHLMMbI, HA KOTOPbIX
OCHOBaHbI KOHTPOJb M OLIEHKA 3HAHMI 0BYyYatoLLMXCS.

TpeboBaHWs K BbINOSTHEHWUIO 3a4aHUN (LLKanbl U KPUTEPUUN OLEHUBAHNS)
Mpy npoBeaeHUN TEKYLLLEro KOHTPONSA ycrneBaeMoCTU UCMNOMb3YTCA crieayoLlime
nokasartenu:
1) 3HaHWEe OCHOBHbIX MOHATUIN U ONpeaeneHuni;

2) yMeHue UCnosb30oBaTb CTaHAAPTHbIE METOAbI ANl PELLEHMS TUNOBbLIX 3a4ay;
3) onTMManbHOCTb Xo4a PeLUeHus;

4) norvika U3noXxeHusl, pacCyXaeHW;

5) NpaBUbHOCTb BbINOMNHEHWUSI pacYeTOoB.

Kputepum oLeHKM KOMNeTeHU1n (pe3ynbTaTtoB 00y4YeHus ) Npu TeKyLen
aTTecTtauum:

3a4TeHO:  BbLIMOMHEHWE  MPAaKTUKO-OPUEHTMPOBAHHbLIX  3aJaHWA  COOTBETCTBYET
nepeyncneHHbiM nokasaTtensam, obyyallnnca OEeMOHCTPUPYET yMeHue pellatb 3ajayu,
BO3MOXHO C HEKOTOPbIMU owmnbkamn. KoHTponbHasa pabota cumTaeTcsi yCneLwHo BbINOMHEHHOW,
ecnn. 6onee NONOBMHbI 3a4aHNIN KOHTPOSIbHOM PaboTbl BbINOSTHEHbI BEPHO.

HesauteHno: ObGy4varowmnca geMoHCTpUpyeT oparMeHTapHble 3HaHUA YU YMEHUSA UNN NX
oTcytcTBme. onoBnHa unu Gonee NoNoBuHbI 3adaHUn KOHTPONBbHOW PaboTbl BbIMOMHEHbI HE
BEPHO.

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHas aTTecTauust No AUCUMNINHE OCYLLIECTBNSETCS C MOMOLLbIO CreayLLMX
OLIEHOYHbIX CPEeACTB:

MpuMepHbIN NepeyYyeHb BONPOCOB K 3a4eTy:

1. lMNpeomeT n meToAbl rMAporasogMHaMUKM (MexaHuku xuakocten u rasoB). OCHOBHble
TEPMUHbI U onpeaeneHus.

2. CxeMbl CNSIOWHOW cpeabl U MOHATUS «KUAKas YacTuua»; BA3KOCTb KanernbHbIX XXUOKOCTEN U
rasoB, wugeanbHaa (NUWEHHass BA3KOCTM) W pearnbHaa XWAKOCTb, HbIOTOHOBCKAA MU
HEHbITOHOBCKAS XUOKOCTMU.

3. lloBepxHOCTHOE HaTSXXEeHUe; KUNeHne XnOKocTeun, KaButaums.

4. Cunbl, [encTeyloWne B KUMAKOCTU, HaxogsaWwenuca B CTAaTUYECKOM  MOSIOXEHUM.
M'mapocTtaTtuyeckoe gasrneHne. OcHoBHas hopmyna rmapoCcTaTUKK.

5. TloHaTMe O Hanope: rMOpPOCTaTUYECKUN W Mbe30MEeTPUYECKUn Hanopbl. PaBHOBecue

Xngkocten B coobuiaromxcsa cocygax. Metoabl n npubopbl Ana nsmepeHnsa aaBneHus.

3akoH Apxnmeaa. NnaBaHue Ten.

Pexumbl ABMXEHUS XMOKOCTU (NamMuHapHbIn, TypOyneHTHbIM, nepexogHbin). MecTHas

CKOPOCTb ABWXEHUS XnakocTu. [one ckopocTen OBMXEHNSA Xnakoctu. JlInHmm Toka. Pacxopq

XNOKOCTWN.

8. Buxpesoe gsmxeHue. Linpkynaums ckopoctum

9. YpaBHeHUsI [OBWXKEHUS MNPUMEHUTENBbHO K MPOM3BOSIbHOMY O6beMy MNOTOKa BS3KOW
CcKumaemom xmngkoctu (gudpdepeHumnansHble ypaBsHeHust Hasbe-CTokca).

10. AndhhepeHumanbHble ypaBHEHUSA OBWKEHUA naeanbHON (HEBA3KOW) XMAOKOCTU (ypaBHEHMUS
onnepa).

11.YpaBHeHune bepHynnu ana naeansHOW U BA3KOW XXUOKOCTW.

12.YpaBHeHUs TypOYynNeHTHOro AOBWXEHUS XUAOKOCTM (ypaBHeHus PenHonbaca). OCHOBHble
rMNoTe3bl O NEPEHOCEe AHEPTUN TYPOYNEHTHOCTU B BA3KMX MOTOKAX XXUAKOCTW.

No



TecToBble 3aaaHus
3apaHus 3aKpbITOro TMna - cpeaHuin ypoBeHb CIOXHOCTH

YKnagkocTb B 3aJaHHOM 0ObEMe Ha3bIBAETCH HECXKMMAEMOWN, ECNU

3.rotvr =0
4. rotv =0

KpuTepumn oueHnBaHus: npaBusbHbIn oTBET — 1 6., HenpaBunbHbIA oTBeT — 0 6.

TeyeHne XnagKkocTn B 3agaHHOM 00bEMe HasbiBaeTCs 6e3BVIXpeBbIM, ecln

1. divv=20
2. divv=10

KpuTepumn oueHnBaHus: npaBusbHbIn oTBET — 1 6., HenpaBunbHbIA oTBeT — 0 6.

YpaBHeHme Hepa3pbIBHOCTU TE€YEHUA XKNOKOCTU UMeET BU

d .
1. i—'f"+c:!w'p=li}
g dt
dv .
2. l—v+r::lw'p= 0
o dt

Kputepun oueHnBaHus: npaBuibHbI OTBET — 1 6., HenpaBuibHbIN oTBET — 0 6.

MCTOYHMK Nnn CTOK TeYEHNSA XXUOKOCTU 3adaeTca NoTeHUnanom

Oraet
1. w
L

—iwz
e

3. JseE

KpuTepumn oueHuBaHus: ABa NpaBuibHbIX OTBETA — 2 6., OANH NpaBusibHbIN OTBET — 1 O., HET
npaBunbHbIX oTBETOB — 0 6.




[Annonb TeYeHus XXMOKoCTn 3agaéTcsa noTeHumManom

=

=Z

4.

-

Kputepun oueHnBaHus: aBa npaBunbHbIX oTBeTa — 2 6., 0ANH NpaBunbHbii oTBeT — 1 6., HET
npaBunbHbIX oTBETOB — 0 6.

UTto Takoe nuHus Toka?

1. 3T0 KpuBas, B KaXA0W TOYKE KOTOPOW B AAHHbLIA MOMEHT BPEMEHW BEKTOP NONs
CKOPOCTEN ABNAETCA HOpMasibHbIM.

2. OT0 KpuBas, B Kaxgon TOUYKE KOTOPOWN B AaHHbLIN MOMEHT BPEMEHUN BEKTOP MNOSIS
ckopocTen aBnsaeTca GuHopmarnbHbIM.

3. OTo KpuBas, B KaXAON TOUKE KOTOPOV B AaHHbI MOMEHT BpEMeHM BEKTop rons
CKOPOCTE! ABMNAETCA KacaTerbHbIM.

4. JTO0 KpuBas, B KaXK4oM TOYKE KOTOPOW B AaHHbI MOMEHT BPEMEHM BEKTOP Mo
ckopocTen saBnseTca 6a3ncHbIM.

KpuTepumn oueHnBaHus: npaBusbHbIn oTBET — 1 6., HenpaBunbHbIA oTBeT — 0 6.

I'Ip|/| NMJIOCKOM NnoTeHumnaribHoM ABMXXEHUN NMNHNN TOKa N U3oMNnoTeHUnaribHble JINHUA

1. CoHanpaBneHbl

3. Npon3BonbHO HanpasmeHbI
4. CoBnagatoTt

Kputepun oueHnBaHus: npaBunbHbIn OTBET — 1 6., HenpaBubHbIN oTBET — 0 6.

O,D,HOpOLI,HbII;I HOCTyHaTeﬂbeIVI NOTOK OnncbiBaeTcd noteHumnariom

- [

3. w=L

Z+a

4. w=az’,a=>0

Kputepun oueHnBaHus: npaBunbHbIn OTBET — 1 6., HenpaBubHbIN oTBET — 0 6.

CeyeHne cocyna, ncnofb3dyemMoro anda soadaHbiX 4YacoB 3agaéTtcs YpaBHEHNEM

1. vy = ch (ax)
2. y=ax*



3. y=ax®

Kputepun oueHnBaHus: npaBuibHbIn OTBET — 1 6., HenpaBubHbIN OTBET — 0 6.

Ykaxute popmyny Toppudennm

3. v=2gVh
4. v=2gh?

KpuTepumn oueHnBaHus: npaBusbHbIn oTBET — 1 6., HenpaBunbHbIA oTBeT — 0 6.

3aAaHnA OTKPbLITOro TMna (KOPpoTKUU OTBET)

KpI/IBaFI, B KaXXOoN TOYKe KOTOp0I7I B JaHHbIA MOMEHT BpeMEHN BEKTOP Mnossd CKOpOCTeﬁ
SBNSIETCS ... HA3blBAETCS JIMHUEN TOKA.

KpuTepumn oueHnBaHus: npaBusbHbIn oTBET — 1 6., HenpaBunbHbIA oTBeT — 0 6.

I'Ip|/| NAOCKOM noTeHuunarbHOM OBUXEHUN NTMHUN TOKa U n3onoTeHunaribHble JIMHUW ... Opyr
ry.

|

Kputepun oueHnBaHus: npaBunbHbIn OTBET — 1 6., HenpaBubHbIN oTBET — 0 6.

Teopema TomcoHa. KnHeTtunyeckas SHepruda HEeCXKMMaeMOm XNOKOCTU, NoTeHUManbHoO
,D,BI/I)KYLIJ,GVICFI B 0OQHOCBSI3aHHOM 00beMe C 3a4aHHbIM 3HaYEeHMEM CKOPOCTHU Ha rpaHuue, ...,
4yeM KMHeTn4eckaa aHeprmnsa 3TOM XKe XNOKOCTH, COBepLLIaIOLIJ,eﬁ HenoTeHunarnbHoOe ABNXEHUNE B
TakoM Xe 00beME C TEM XEe 3HAYEHMEM CKOPOCTHU Ha rpaHuue.

Kputepun oueHnBaHus: npaBubHbIn OTBET — 1 6., HenpaBubHbIN oTBET — 0 6.

YKnakocTb HasblBaeTCsl BA3KOW, eCrnv npu €€ TeYEHUN NMEIDTCS CUrbl BHYTPEHHETIO ... .

Kputepun oueHnBaHus: npaBunbHbIn OTBET — 1 6., HenpaBubHbIN oTBET — 0 6.

KnokocTb HasbiBaeTCs M3OTPOMHOW, ecnn eé hnanyeckme CBOMCTBA ... N0 BCEM
HanpaBEHNSIM.

Kputepun oueHnBaHus: npaBunbHbIn OTBET — 1 6., HenpaBubHbIN oTBET — 0 6.



KuakocTb HasbIBaeTCs naeanbHOW, ecnv nNpu e€ TedeHUn OTCYTCTBYIOT CUMbl BHYTPEHHETO ... .
OTBeT: TpeHns
KpuTepumn oueHnBaHus: npaBunbHbIn oTBET — 1 6., HenpaBunbHbI oTBET — 0 6.

Testl7

3 npyHUMna makcumMyma rapmMoHUYeckon (OYHKUUKU crefyeT, YTo Npu ... OBUXKEHUN
HECXKMMaeMOW XNOKOCTU B OOHOCBA3HOM 06nacTu CKOPOCTb HE MOXET NpUHUMATh
MaKCMMarnbHOEe 3Ha4YeHne BHYTpM obnacTu.

OTtBeT: noTeHumnansHoM

Kputepun oueHnBaHus: npaBunbHbI OTBET — 1 6., HenpaBunbHbIN oTBET — 0 6.

Test18

TeyeHune XnUaKkocTu B 3agaHHOM 06bEéMe HasbiBaeTcs 6e3BMXpeBbIM, ecrv

... paBeH Hyno.

OtBeT: poTop

KpuTepumn oueHuBaHus: npaBusibHbIn oTBeT — 1 6., HenpaBunbHbI oTBeT — 0 6.

Test19

YXngkocTb B 3aaHHOM 0ObEMeE Ha3blBaAeTCs HEC)KMMAEMOWN, ecnu

... paBHa Hyno.

OtBeT: amMBepreHuns

KpuTepumn oueHuBaHus: npaBusibHbIn oTBeT — 1 6., HenpaBunbHbI oTBeT — 0 6.

Test20

[BWXeHne XNOKoCTN HasblBaeTCa NOTEHUMArbHbIM, €CNN CYLLEeCTBYET ckansapHas yHKUus, ...
KOTOPOW paBeH BEKTOPY CKOPOCTM B N0OON TOYKE.

OTtBeT: rpagneHTt

KpuTepun oueHnBaHus: npaBunbHbin oTBeT — 1 6., HenpaBunbHbI oTBET — 0 6.

OnucaHue TexHonorMm npoBeaeHns

lMpomexyToyHaa artTecTtaumMs No AUCUMNAMHE npecneayeT LuUenb OueHuTb paboTty
obOyyarowmxca 3a Kypc, MoflydYeHHble OOyvalWnMNCA 3HaHUS, YMEHUSS U YPOBEHb
NPUOOPETEHHBIX  KOMMETEHUMA, WX MPOYHOCTb, pPasBUTUE TBOPYECKOTO  MbILLNEHNS,
npuobpeTteHne HaBbIKOB CaMOCTOSATENbHOW pPaboTbl, YMEHWEe CUHTEe3MpoBaTb MOSTyYEHHbIE
3HaHUSA Y NPUMEHATb UX NPU PELLEHUN NPAKTUYECKNX 3adau.

3ayeT npoBoguTCca B oopme cobecenoBaHus ¢ npenogasatenemM. O6yvarowmica
nony4yaeTtr TeOPETUYECKUA BOMPOC Ha 3HaHME TMOHATUM W onpedeneHnn, (opMynmnMpoBOK
yTBEPXOEHUA U TecToBOe 3afaHue. Ecnn B xoge TeKyllero KOHTpons B Te4YeHue cemecTpa
00y4aloLNNCs He BbIMOSMHAN KOHTPOMbHbIE 3a4aHNSA UK Nonyyarn OUEHKY «He3auyTEHO», TO eMy
NpefoCTaBATCA OOMNOSHUTENbHbIE pacyeTHble MPaKTUKO-OPUEHTUPOBAHHbLIE 3adaHUA Ha
yCMOTpeHue npenogaesatens. [lo pesynbTatam OTBEeTa BbICTABNSAETCS OUEHKa Mo
ANXOTaMUYECKOM LLKare: «3a4TEHO», KHE3a4YTEHO»

Bpema noarotoBkM K OTBETY He AOSMKHO MpeBblwaTb OQHOr0 acTPOHOMMYECKOro 4aca.
Mpn HeobxogumocTu, B xode OTBeTa npenofaBaTesflb MOXET 3ajaBaTb YTOYHSOWMWE U
AOMNOJSTHUTENbHbIE BOMPOCHI.

Mpn npoBegeHUM nMPOMEXYTOYHOW aTTecTaumm B OopMe 3ayeTa WUCMONb3YTCA
cnegyouine nokKasaTenu:
1) 3HaHue y4yebHOro matepuana u BrageHue MOHATUMHBbIM annapaTtoM AaHHOW npeamMeTHOM
obnactu;
2) Nnorvka U3noXxeHus
3) KOPPEKTHOCTb (POPMYSIMPOBOK YTBEPXKAEHUI N TEOPEM;
4) ymeHue CBs3biBaTb TEOPUIO C NPAKTUKON;
5) ymeHune unncTpupoBaTtb OTBET NpUMeEpamMu.



CooTHoLweHne nokasaTenen, Kputepues U WKanbl OLeHBaHNA Pe3yrnbTaToB o6yqu|/|ﬂ.

YpoBeHb
Kputepun oueHnBaHus chopmumposaH- | Lkana oueHok
HOCTH
KOMMNEeTEeHL M
OOyvalowmiica B NOMHOW Mepe BrageeT MOHATUVHBLIM | [MOBbILLEHHbIN 3auTteHo
annapaTtoMm [JgaHHom obnactu, KOPPEKTHO  popmynupyeT YPOBEHb
yTBEPXOEHNSA, CNOCOBEH WNNICTPUPOBaTbL OTBET NpMMeEpPaMMu,
akTaMu, NPUMEHATb TeopeTUYeckue 3HaHWs ANA peLLeHns
npakTuyeckmx 3agad. [JaHo He meHee, 60% BepHbIX OTBETOB Ha
TEeCTOBble BOMNPOCHI
OTBeT obyuvatoLlerocss He COOTBETCTBYET OAHOMY (OBYM) w3 BasoBsbii
nepeyYncrieHHblX nokasaTenen, Ho CTyAEeHT AaeT npaBullbHble YPOBEHb
OTBETbl Ha OOMONHUTENbHLIE BOMpockl. [laHo He meHee, 60%
BEPHbIX OTBETOB Ha TECTOBbIE BOMPOCHI
OTBeT obyuvatoLlerocs He cooTBeTCTBYET N0ObIM ABYM(TPEM) 13 MoporoBkIn
nepeyncrieHHblX nokasaTtenen, obyyalwLlmics gaeT HenosHble YpPOBEHb
OTBETbl Ha [OMNOMHUTENbHbIE BOMPOCHl. [leMOHCTpupyeT
YaCTUYHble 3HaHWSA, UMM MMEET He MOonHoe npeacTaBneHun
MOHATUA KOMMIIEKCHOrO aHanu3a, AOoMyCcKaeT CyLeCTBEHHbIe
ownbkn B peweHun 3agad. [aHo He meHee, 60% BepHbIX
OTBETOB Ha TECTOBbIE BOMPOCHI
OtBeT oOyuaroulerocd He COOTBETCTBYET IOObIM YETLIPEM U - HesauTteHo

Gonee wu3 nepeuyncneHHblx nokasaTtenen. OB6yvatowmncs
AEMOHCTPUPYET  OTPbIBOYHbIE,  (parMeHTapHble  3HaHwWs,
aonyckaeT rpybble owmnbku, He ymeeT pewartb 3agayn. [daHo
6onee 60% He BEpHbIX OTBETOB HA TECTOBbIE BOMNPOCHI.




