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Pa6ouas mporpamma qucturiinHbl « OCHOBBI MATEMATHYECKOTO MOICITUPOBA-
HUs» pazpadorana Ha ocHope PI'OC BO 20.03.02 IIpupoaoo0ycTpoicTBO U BOJO-
M0JIb30BAaHUE, HAIPaBIECHHOCTh «VH)XXEHEpHbIE CUCTEMbI CEIhCKOX035UCTBEHHOIO
BOJIOCHA0XEHUsI, 0OBOJJHEHUSI U BOJOOTBEAECHUS» YTBEPKACHHOTO NMpUKazoM Mu-
HUCTepcTBa oOpazoBanus u Hayku PD 26 mas 2020 1. Ne 685.

ABTOD:
K.T.H., JOIIEHT N.A. Tlpuxoasko

Pabouas nporpamMmma o6CyxieHa 1 peKOMEHI0BaHa K YTBEPKICHHUIO PEIlIEHUEM Ka-
dbepbl KOMIIEKCHBIX cucTeM BogocHa0xkeHus ot 19.04.2021 r., nporokos Ne 19

3aBeyrommii kKadeapon B.B. Banxa
K.T.H., JOIICHT

[Tporpamma omoOpeHa Ha 3acCeTaHUN METOANYECKON KOMHUCCHH (haKyIbTeTa THIPO-
Menuopanuu, npotokos ot 26.04.2021 Ne 8.

[Ipencenarens
METOINYECKON KOMUCCUH
JI.T.H., TOLICHT M.A. banaypun

PykoBoautens

OCHOBHOM MpodeccrnoHalIbHOMI

00pa30BaTeNbHON MPOTrpaMMBbl

K.T.H., JIOLEHT B.B. Banxa




1 I_Ie.m) H 3aJaY91 OCBOCHUSA JUCIHUIIJIMHBI

He.]'lbl() OCBOCHHA OUCHUIIIINHBI «OCHOBBI MaTE€MaTHUYECKOTO MOJCIINpPOBa-
HUsA» ABIACTCA (I)OpMI/IpOBaHI/Ie KOMIIIEKCA 3HAHWH 00 3Tamax MaTeMaTHYECKOIO
MOJCIUPOBAaHNA, MCTOJUYCCKHUX OCHOBAX COCTABJICHHA MAaTCMATHYCCKHUX MOI[CJ'ICﬁ
N NX MaTEMAaTUYCCKOI'O UCCIICAOBAaHMA.

3agaum JUCHUILINHDBI

— IpUOOpPETEHNE HABHIKOB B NMPUMEHEHWU OCHOBHBIX UHCIICHHBIX METOOB
JUISL PEIICHUs] YPaBHEHUM MaTEeMaTHUYECKUX MOJICIICH;

— IpruoOpEeTEeHNE HABBIKOB B ITPOBEJICHNU BBIYUCIUTEILHOTO AKCIIEPUMEHTA U
aHaju3a pe3yJIbTaTOB MaTEeMAaTHYECKOT0 MOJICTUPOBAHUSI.

2 IlepeyeHb MJIAHMPYEMBbIX Pe3yJdbTATOB 00yYeHHS MO JTUCIHU-

IUIMHE, COOTHECEHHBIX C IJIAHMPYEMbIMU Pe3yJabTATAMH OCBOCHUS
OIIOII BO

B pe3yabTate ocBOeHMS TMCUMILIMHBI GOPMUPYIOTCS CJIeIyIOIHE KOM-
neTeHIun:

YK-1. Cnoco0GeH ocyliecTBIsATh MOUCK, KPUTUUECKUIN aHaIu3 U CUHTE3 UH-
dbopMmaruu, NPUMEHSITH CHCTEMHBIN MMOAXO0/T AJI PEIICHUS TOCTABJICHHBIX 3a/1a4.

B pesynbrare n3ydenus aucuuinHbl « OCHOBBI MATEMAaTUYECKOTO MOJIEIH-
pOBaHUS» 00YYAIOIIUNCSA TOTOBUTCS K OCBOEHUIO TPYJIOBBIX (DYHKIMI U BBIMOJIHE-
HUIO TPYJOBBIX IEVCTBUMN:

[Ipodeccuonanbupiii ctanaapt: 13.005 «Crienuanuct Mo arpoMenTnopaum)

TpynoBas pyHKUMSA:

— IlnanupoBaHue MeIMOpalK 3€MeJb CEIbCKOXO3SMCTBEHHOTO Ha3Haue-
Hus. (B/01.6)

— Bb100p TeXHONOTUU (TEXHOJOTHYECKUX PEIICHH) TPOBEICHUs] METUOpa-
IIUU 3eMeJTb CeNTbCKOX03sMCTBEHHOTO Ha3HadeHus. (B/02.6)

— OueHka MeIHMOPaTUBHOTO COCTOSIHUS 3eMelb U 3()PEKTUBHOCTH METUOpa-
TUBHBIX MeporpusaTuii (B/03.6)

TpynoBbie JEUCTBUA:

— Omnpenenenve TUMOB U BUAOB MEIHOPALUU 3€MENb CEIbCKOXO3SHCTBEH-
HOTO Ha3HAYEHUS UCXO/IS U3 IPUPOTHO-KIMMATHYECKON XapaKTePUCTUKHU TEPPUTO-
PUU U HYXK] CEIBCKOr0 XO35MCTBA.

— O6ocHOBaHME HEOOXOAUMOCTH ¥ IPUOPUTETHOCTU MPOBEACHUS METUOPa-
TUBHBIX MEPOMPUITUNA C YIETOM MPOTHO3HOM OLIEHKH UX 3(PPEKTUBHOCTH.

— Omnpenenenre KOMIUIEKCa M OCHOBHBIX TApaMeTPOB MEPOIPUSITUI B paM-
KaX TUIPOMENTUOpalUd 3a00JIOYEHHBIX, W3JIMIIHE YBIQKHEHHBIX, 3aCyIUIUBBIX,
APOJUPOBAHHBIX, CMBITBIX 3€MEb.

— Omnpenenenre KOMIUIEKCa U OCHOBHBIX MTapaMEeTPOB MEPOIPUSATUN B paM-
KaxX arpoJieCOMENMOpPaIIUH.

— Onpenenenne KOMIUIEKCA U OCHOBHBIX MapaMETPOB MEPONPUSTUN B paMKax
KYJIBTYPTEXHUUYECKON MEJIMOpalli 3eMeJlb CEIbCKOXO3IMCTBEHHOTO HA3HAYCHUSI.



— Omnpenenenne KOMIUIEKCA 1 OCHOBHBIX MTApaMeTPOB MEPONPUAITHI B pam-
KaX XUMMUYECKON MeIHopaliu 3eMelb CEIbCKOX03SIICTBEHHOTO HA3HAYEHUS.

— Pa3paboTka nmporpaMMbl KOHTPOJI NapaMeTPOB METUOPATUBHOTO COCTOS-
HUS 3eMEeJIb B COOTBETCTBUU C HOPMATUBHO-TEXHUYECKON TOKYMEHTALIMEH.

— OueHka »KOJ0ro-MenuopaTuBHOW 3(P(GEKTUBHOCTH MPOBEIECHHBIX MEPO-
NPUSATUN U €€ COOTBETCTBUS MPOEKTHBIM MOKA3ATEIISIM.

— Pa3paboTka MeponpusTUidl MO0 COXPAHEHHUIO W MOBBIIIEHUIO TIIOJ0POIMS
MIOYB METHOPUPYEMBIX 3€MEJIb, TPEIOTBPAILICHHUIO UX JETPalallii U 3arpsS3HEHU.

[Tpodeccuonanbupiii ctangapt 13.018 «Cnenuanuct mo dKCIuTyaTaniuy Me-
JIMOPATHUBHBIX CHCTEM)

TpynoBas pyHKUMSA:

— Opranuzanusi peMOHTHO-3KCIUTyaTallMOHHBIX paboT U paboT Mo yxoy 3a
MennopatuBHbIMU cucTeMamu (B/01.6)

— KoHTpoJib palinoHanbHOTo UCIOJIb30BAaHUS BOJIHBIX PECYPCOB HA MENTUOPa-
TUBHBIX cuctemax (B/02.6)

— Opranuzanus MEpOnpUsITHI MO MOBBIIIEHUIO TEXHUYECKOTO YPOBHS U pa-
00TOoCIocoOHOCTH MearnopaTuBHBIX cucteM (B/03.6)

TpynoBbie NEUCTBUSA

— IlpunHsiTHe Mep Mo NPeIyNpeKICHUIO U YCTPAHEHUIO aBapuil Ha MeTuopa-
TUBHBIX O0BEKTAX, MPUBIIEYEHUE B HEOOXOIUMBIX CIIy4asiX JPYTUX MOApa3aesieHui

— CoctaBnenune BOJHOTo 6anaHca OpOCUTEIbHON CHCTEMBI, OTIpeIeTICHUE KO-
3¢ (UIHUEHTOB UCIIOJIB30BAHUS BOBI U TIOJIE3HOTO IEHCTBUS CUCTEMBI.

— AHaln3 TEeXHHYECKOrO COCTOSIHUSI METMOPATUBHOM CETH MO pe3ybTaTam
IPOBEJCHHBIX HAOIIOACHUN U U3MEPEHUIA.

— Pa3zpaboTka MeponpHsTHii IO TEXHUYECKOMY COBEPILIEHCTBOBAHUIO MEJH-
OpPATUBHBIX CHCTEM.

3 Mecto nucuumiaunsl B ctpykrype OIIOII BO

«OCHOBBI MATEMATUYECKOTO MOJICTUPOBAHUS SBISECTCS NUCIUILUIMHON 005-
3aTeNbHOMN YacTH (4acTv, GOpMUPYEeMOi y9acTHUKAMU 00pa30BaTEIbHBIX OTHOIIIE-
Huii) OITOIT BO noaroroBku obyuaroruxcs no HanpasieHuto 20.03.02 «IIpupo-
J000YCTPONCTBO U BOJOMOJB30BAHKE), HAIIPABICHHOCTh «H)XXEHEpHbIE CUCTEMBI
CEIIbCKOXO03SMCTBEHHOT'O BOJOCHAOXKEHSI, 0OBOHCHUS U BOJOOTBEICHUS.

4 Oobem aucuumannbl (108 yaca, 3 3a4ETHBIX €IUHUIIBI)

. O0beM, yacoB
Bunsl yueOHoI paboThI
Ounasn 3ao4Has

KonrakTHas padora 51 11
B TOM 4HCIIE!
— ayauTopHas 10  BHJAM

. 50 10
Y4eOHBIX 3aHATHHA




O0beM, yacoB

Bunsl yueGHOI paboThI

QOunas

3aouHas

— JIEKI[UHA

26

— NPAKTUYICCKUC

24

— nabopaTtopHbIe

—— BHCAYJJUTOPHAA

— 3a4€T

— 3K3aMCH

——3ammTa KypCOBBIX paboT
(IpoeKTOB)

CamocrosiTesibHast padora
B TOM YHUCJIE!

57

97

— KypcoBas paboTa (IIpOeKT)

— IIpOYMe BUIBI CAMOCTOSI-
TEJbHOI paboThI

HToro no aucuunjinge

108

B TOM 4HcCIIe B (OpMe MPaKTH-
YEeCKOH ITOATOTOBKU

5 Coaep:kanue JUCHUILIAHBI

[To nToram n3ydaeMou TUCIUTIIUHBI CTYIEHTHI (00yJaromuecs ) CIat0T 3a4eT.
JucrunnnHa n3ydaercst Ha 4 Kypce, B 8 cemecTpe 1o yueOHOMY TUIaHy OYHOM
dbopmbl 00yueHus, Ha 5 Kypce, B 9 ceMecTpe no yueOHOMY IIJIaHy 3a04YHON (POPMBI
00yueHus.

Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (hopme 00yueHuUst

é Buanbl yue6Hol padoThl, BKIIOYAS
5 CaMOCTOSITEeJIbHYIO Pa00Ty CTYeHTOB
; U TPYA0EMKOCTh (B yacax)
No g & B TOM BToMm | JIaGo- | B TOM
o/ Tema. ":f E| 8 yucie B| [lpak- |uucne B| paTop- |4ucie B
OCHOBHBIE BOIIPOCHI z = 3 Tex- ¢dbopme | Thdae- | popme |HBIC 3a- | hopme |CamocTosi-
I 2 © i MIPaKTHU-|CKHE 3a-|IPAaKTH-| HATHA |OPaKTH-| TeIbHAas
E YECKOH | HATUSA | YECKOM 4yeckoii | pabota
g- noaro- noaro- noaro-
) TOBKHU TOBKH TOBKH*
1
OCHOBBI MATEMATHIECKOTO MOJICITUPOBAHHIS:
[eNs U 33/1a4d Kypca, 00beM AWCITUILINHEI,
1 nutepatypa. Mcmonbp3oBaHwe — Mojeseil. vK-1] 8 | 2 1 4
IIpouiecchl mo3HaHusa. MeToabl MO3HAHMS.
Metonbl HaydHOTO Mo3HaHus. Popmanuza-
UL,
Mopenu Bokpyr Hac. OnpeaeneHue MOJeINu.
2 ¢ . 9 VK-1| 8 | 2 1 4
Twunel moaeneit. Knaccsl Moaenei. CBoicTBa




Tema.
OCHOBHbBIE BOIIPOCHI

@®opmupyeMble KOMIETEH-
110701

Cemectp

Buasbl yue6Hoii padoThl, BKIIOYAsA
€aMOCTOSITEIbHYIO PA0OTY CTY/ICHTOB
U TPYA0EMKOCTh (B yacax)

Jlex-

105071

B TOM
YHCIIE B
dopme
MPaKTH-
YECKOM
MOJIro-
TOBKH

IIpak-
THYe-
CKHe 3a-
HATHS

B TOM
yucie B
hopme
paKTH-
YeCKOi
MOJro-
TOBKH

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
qucie B
tdhopme |CamocTosi-
OPaKTH-| TeIbHAs

yeckol | pabora

HO/ATO-
TOBKH*

mozener. KomnuecTBeHHas U KaueCTBEHHAs
orienka moneneit. Knaccudukamus kommde-
CTBCHHBIX ITOKa3aTelel oneHKku moaenu. Ka-
JeCTBEHHAs OlleHKa MOoe. MoIear MUPO-
BO33peHus. DOPMEBI IPeICTaBICHUSI MOICITH.
17151 uero Hy>kHa MOJIEIb.

[lonsatue «mopenupoBanue». MonuenupoBa-
HHE — KaK METOJl HayYHOTO To3HaHus. Llenn
MozaenupoBanus. [Ipocteie mogenu. XKuz-
HEHHBIA LMKJI MOJEIUPYEMON CHUCTEMBI.
[IpumeHeHne Mozenel 1 MOJEeIUPOBAHMUS.

VK-1

MatemaTtiueckoe MoaenupoBanue. Mcropu-
YCCKHE ITAllbl BOSHUKHOBEHUS METOHAOJIOTUU
MaTEeMaTHYECKOTO MOJCNUpoBaHus. Mare-
MaTH4ecKast MOJIeTb. BBl MoteTUpOBaHUSL.
Knaccudurkarms monenei mo cnocoOy npen-
crapneHns. Kiaccupukanms maTeMaTHue-
CKMX Mojeneil. JlerepMUHUpPOBAaHHBIE MO-
nenn. CTOXaCTHYECKHE MOJICIH.

YK-1

AHaIUTAYECKAS] MOJIEITb.

Mogend €O COCPEIOTOYCHHBIMU IIapameT-
pamu. Mojenu ¢ pacrpeleiCHHBIMU Mapa-
MeTpamu. MIMHUTAI[MOHHOE MOJCIHPOBAHUE.
M3omopdubie Moaenu. ['omoMopdHbIe MO-
emu.

VK-1

Kiiaccel MaTemMaTHueCKUX MoJiene, B 3aBU-
CUMOCTH: OT CJIO)KHOCTH 00bEKTa MOJICIIUPO-
BaHU;, OT Omeparopa Mojaeiu (IOIMOJICITH);
OT BXOJHBIX W BBIXOIHBIX MapaMeTpPOB; OT
croco0a WCCIEAOBaHUA MOIETH; OT I
MOJICIIUPOBAHMA. DTalbl IMpoIecca MOJICIH-
poBanus. MHbopmannonasle mMonxenu. Ilo-
cTpoerre Monenn. Cxema MOCTPOCHUS MO-
nenu.

YK-1

CIpykTypa MaTreMaTHYeCKuX  MOJeNeH.
CBoiicTBa MaTeMaTHYECKUX Moeneii. Mare-
MaTH4ECKOE MOJIETUPOBaHUE.
Knaccudukanus MaTeMaTu4eckoro MoJieiu-
poBanusi. Knaccudukarnus mo tumy oOpasa
MaTeMaTH4YECKOM Moaenu. Buasl Mmatremaru-
YECKOTO MOJISITUPOBAHYSL.

VK-1

IcciieioBaHre TEXHUYECKOIO0 00BEKTA C UC-
[IOJIb30BAHMEM MATEMATHYECKOM MOJIENH.
IIpsimass 1 oOparHas 3amayd MaTeMaThHde-
CKOT0 MozenupoBaHus. [IpUHATHE OpraHu-
3alMOHHO-YIPABICHYCCKAX PELICHUN C HC-
[I0JIb30BAHMEM MATEMATHYECKON MOJIEIIH CH-
CTeMBI. JTambl MOCTPOCHHUS MaTeMaTHue-
CKOH MOJEIIH.

YK-1

BrruncnurensHelil  3xcrepuMeHT.  Paspa-

0O0TKa METOJa pacycTa. ILnan TOCTPOCHUA

VK-1




é Buabl yueoHo#i padoThl, BKIHOYAsI
g CaMOCTOSITEIbHYIO Pa00OTy CTYACHTOB
E U TPYAOEMKOCTh (B yacax)
No g & B TOM BToM | JIaGo- | B TOM
1/ Tema. % g 8 yucnue B| [Ipak- |uucne B| paTop- |duucie B
OCHOBHBIE BOIIPOCHI z = 3 Mex- ¢dopme | Thue- | hopme |Hble 3a- | popme |CamocTos-
I z © yptpg | "PAKTH- [CKHE 32-| IDAKTH-| HATUS |NPAKTH-| TelbHas
E YECKOH | HATUA | YECKOM 4yeckoil | pabota
g- OJIro- moAro- moAro-
o) TOBKH TOBKHU TOBKH*

BBIYHUCIUTENBLHOTO dKcniepuMeHTa. Kommnbio-
TEepHBIE MoAaenH. [IperMyImiecTBa KOMITBIO-
TEpHOTO MOJienupoBanus. KoMmbroTepHBIHN
SKCIIEpUMEHT. WHCTpYMEHTBI KOMITBIOTEP-
HOTO MOJICITUPOBAHHS.

[locenoBaTeIbHOCTh 3TANOB KOMIIBIOTED-
HOTO MaTEMaTH4EeCKOTO MOAEIHNPOBAHUSL.
[TonsiTue  WHPOPMAITMOHHOH  CHCTEMBI.
Bunpl nndopmanmonnoit cucremsl. Ctpyk-
Typa UHQOPMALIMOHHOM CHCTEMBI.
10 VK-1| 8 | 2 2 4
ObecrnieunBaronye MOACUCTEMBl HHpOpMa-
IUOHHOH crucTeMbl. Mojeny nH(opMaLoH-
HBIX cucteM. Mogenp "UepHoro smuka'.
Mogenp cocraBa cucteMbl. CTpyKTypHas
MOJIETb CUCTEMBI. MOZIETh «OEI0T0 SIIIKaY.

KomruiekcHbIi TOAX04 K aBTOMaTU3UPOBAH-
HOMY TIPOSKTHPOBAHMIO. [IpUHIUIIBI CH-
cremMHoro moxaxona. Knaccudukarms make-
toB CAIIP.

11 |Tpu yposus CAITP/ACTIIIL. VK-1| 8 | 2 2 5
ABTOMAaTHU3UPOBaHHEIE CAD
/CAM/CAE/PDM kowmiuiekcsl. Maremaru-
YEeCKOe MOJEIMPOBAHUE THAPOJIMHAMUYE-
CKUX npolieccoB. KieTouHsle aBTOMATHI.

basbl nansbix. Kiaccngukanus 6a3 naHHBIX.
Apxutekrypa (aiin-cepBep. ApXUTEKTypa
KIHeHT-cepBep. 3bik  3ampocoB  SQL
12 [(Structured Query Language). Cucrema| VK-1| 8 | 2 2 6
ynpaiieHus: 6azamu JaHAbIX (CYB/]). Tumsr
ynpaBisieMoit 6a3sl maHHBIX CYBJ]. Onenka
npounsBoguTensHoCTH CYB/I.

IIC B pasmuuHbIX cdepax AesITeIbHOCTH

ob1ecTBa.
13 VK-1| 8 | 2 2 6
MHTAI[MOHHOE MOJICTUPOBAHUE HKOHOMHU-

YCCKUX IMPOUECCOB B paCTCHUCBOJACTBC.

[Wroro 126 ] | 24 | | | | 48




Coaep:xaHue ¥ CTPYKTYpPa JUCHUILIHHBI M0 32049HOH (popMe 00yUeHust

/11

Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIUT

CemecTtp

Buabl yueoHoii padoThbl, BKIIOYAS
CaMOCTOSITEIbHYIO Pa00OTy CTYAEHTOB
H TPYAOEMKOCThH (B 4acax)

Jlek-
147071

B TOM BTOM | Jla- | B TOM
qucie yucie B |0opa-| uucie
[Ipax-
B ¢dopme | Top- B
THYe-
dopme cxpe | IPAKTH- | HbIE dopme
Tpak- YeCKOW |3aHsi-| mpak-
3aHs-
THYe- HOATO- | THS | THUe-
L | THA .
CKOH TOBKH CKOH
HOATO- HOATO-
TOBKH TOBKH™*

Camo-
CTOS-

TCJIbHAas

pabota

Tuner Mopeneit. Kiaccel Mopemnei.
CaoiictBa Mmoneneii. KonmnyecTBeHHas u
KauecTBEHHas olnecHka mouenei. Kimac-
cuduKaIysg KOJIMYCCTBCHHBIX IOKa3a-
TeIeH OICHKH Mojein. KauecTBeHHaAs
OIleHKa Mojenu. Moaean MUPOBO33pe-
HUsL. POPMBI TIPENCTABICHUST MOJIEIH.
Jns wero HyxHa MoJenb. Berauciu-
TEeNBHBIA 3KCTIepUMEHT. Pa3zpaboTka
Merona pacuera. [Inan noctpoeHus Bbl-
YUCIIUTENBHOTO JKcnepuMmenTa. Kom-
nploTepHble Mojenu. I[IpeumyiecTBa
KOMITBIOTEPHOTO MOJEITUPOBAHUSI.
Komnbrotrepnslit skxcnepumeHt. Un-
CTPYMEHTBHl KOMIIBIOTEPHOTO MOJIENH-
pPOBaHMSIL.

YK-1

48

IToce10BaTEILHOCTD ITAIOB KOMITBIO-
TEPHOTO0 MATeMaTUIECKOTO MOJIEITHPO-
BaHus. [loHATHE MTHPOPMAITMOHHOH CH-
cTeMbl. Buasl MHQOpPMAIMOHHON CH-
crembl. CTpykTypa WHGOPMAIMOHHON
cucteMpl. OOecrieunBarOIINE ITOACH-
CcTeMbl UH()OPMALMOHHOW CHUCTEMBEI.
Mogenu WHQOPMAIMOHHBIX CHCTEM.
Mogens "Uepnoro smmka'. Mopens
cocraBa cuctembl. CTpyKTypHash MoO-
IelbL  cuUcTeMBl. Mogens  «0eloro
suKay. KOMIUIEKCHBIM MOOXOJ K aB-
TOMAaTU3UPOBAaHHOMY  NPOEKTHUPOBa-
HUto. [IpUHIMIBI CHUCTEMHOTO ITOJ-
xona. Knmaccudukanms nakeros CAITIP.

YK-1

49

Htoro

| 4 |

| o | |

97

6 IlepeueHb y4eOHO-METOANYECKOT0 O0ecnedeHHs JAJIs CaMO-

CTOATEJIbHOI PadoThI 00Y4AIOIINXCH M0 TUCIUATIIMHE
1. DmeMeHTHI TeOpuHU BEPOSTHOCTEH B MPUMEPAX U 3a/1adax: y4ueo. mocooue
/ T. . CadponoBa, B. . CremanoB — Kpacunomap: Kyo6I'AY, 2020. — 110 c.
https://edu.kubsau.ru/file.php/109/Uchebnoe_posobie_Safronova T.I. 593279 vl

.PDF

2.

OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUA : MCTOJ. PCKOMCHAAIINH /

coct. U. A. Tlpuxoawsko, E. 1. Xarxoxy. — Kpacnonmap : Ky6I'AY, 2019. — 72 c.
https://edu.kubsau.ru/file.php/109/MU_osnovy matematicheskogo modelirovanija

579562 vl _.PDF



https://edu.kubsau.ru/file.php/109/Uchebnoe_posobie_Safronova_T.I._593279_v1_.PDF
https://edu.kubsau.ru/file.php/109/Uchebnoe_posobie_Safronova_T.I._593279_v1_.PDF
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF

7 ®OH OLIEHOYHBIX CPEACTB JJIsl POBEACHUS MPOMEKYTOUYHOM
aTTecTaluu

7.1 IlepevyeHb KOMIIETEHIUI ¢ YKA3aHHEM JITANoB uX (popMuUpPOBaHUS B
npouecce ocsoenust OITIOITI BO

Howmep cemecTpa*™

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS

cOpMUPOBAHHOCTH KOMITETCHIM 1O TUCIUTUINHAM,
npakTukam B npouecce ocsoerust OIIOIT BO

VYK-1. CnocoGeH ocymecTBIATh MOUCK, KPUTHUECKUI aHAJIN3 ¥ CUHTE3 MHPOPMAIIH, TTPHUME-
HATH CUCTEMHBIN noaxXoa IJjid pCIICHHU A MOCTABJICHHBIX 3a/1a4.

TU(HUKAITMOHHON pabOThI

2 dunocodus
1,2,3 MareMaTHKa ¢ 3JIeMeHTaMH CTaTUCTHKHU
2 dusnka
1 Xumust
2 TeopeTnueckass MEXaHUKA
3 ConpoTHBIIEHHE MAaTEPUAIIOB
1 WNwxenepnas rpaduka
2 DJIEKTPOTEXHUKA, JIEKTPOHUKA U ABTOMATHUKA
] IToaroroBka K nmpowueaype 3aluThl U 3a1HATa BBIITYCKHOW KBa-

* HOMep ceMecTpa COOTBETCTBYET 3Tay (POPMUPOBAHHS KOMIETCHIIUN

7.2 Onucanue noka3areJsieil 1 KpUTepHeB OLleHMBAHUA KOMIIETEHIMIA Ha
a3JIMYHBIX dTanax ux GopMHpPOBaHM, ONMCAHNE IIKAJIbI OLICHUBAHNUSA

[Inanupyemsle
pe3yJIbTaTh
OCBOCHUS
KOMIICTCHITUH
(MHAMKATOPBI
JIOCTYKCHHUS
KOMIIETEHITNH )

YpoBeHb 0CBOEHHUS

HEYAOBJIETBOPH-
TEIBHO
(MUHHMATBHBINA
HE IOCTUTHYT)

YIIOBIIETBOPHU-
TENBHO
(MUHUMATB-
HBII TTOpOro-
BEIN)

XOPpOIIO
(cpenHwmii)

OTJIMIHO
(BBICOKMIT)

Onenoynoe
CPEICTBO

YK-1. CriocoGeH oCymecTBIATh MOUCK, KPUTUUECKHUI aHaIu3 U CUHTE3 HHPOPMAIIHH, TTPHME-

HATHh CUCTEMHBIN ITOAXOM IS

CIIICHUA ITOCTABJICHHBIX 3aJa4

VK-1.1.
Ananuzu-
pyer 3amauy,
BBIZICTISAST €€
0a3oBEIE CO-
CTaBJIAIOIIHNE,
OCYIIIECTB-
JISET JIEKOM-
MO3HIIUIO
3aJ1a-4H.
VK-1.2.
Haxomur wu
KPUTHYECKH
aHATN3UPYET

Yposenw 3na-
HUti  Hudice
MUHUMATTb-

HbIX mpebo-
8aHUll, UMenu
mecmo  epy-
Ovle owuobKu
Ilpu  pewe-
HUU  CMaH-
0apmHuvIx 3a-
day He npo-
demoncmpu-
posamvl  oc-

Munumanvro
oonycmumulil
VPOBEHb 3Ha-
HUti,  Ooony-
WeHo MHO20
HezpyobixX
OUUOOK.
IIpooemon-
CMpuposanvl
OCHOBHbIE
VyMeHusl, pe-
uteHvl Mmuno-
eble  3a0adiul.
HUmeemcs

Yposenw 3na-
HUii 8 00%b-

eme, coom-
eemcmaeyio-
wem npo-

2pamme noo-
20MoO6KU, 00-
nywjeno  He-
CKOIbKO ~ He-
2pyovIx owiu-
ook. Ilpooe-
MOHCMPUpO-
8aHbL 6CE OC-

Yposenw 3na-
HUii 8 00%b-

eme, coom-
eemcmaeyio-
wem npo-

epamme noo-
20moeku, oes
OUUOOK.
IIpooemon-
CMpUposavl
6ce OCHOBHbLE
VMeHus, pe-
uienvl 6ce oc-

Pegepam, oo-
K1ao, mecm,
80NPOCHL 0151
npogedeHus
9K3aAMEHA




[Inanupyemblie

YpoBeHb OCBOEHHUS

PE3yIbTATHI
OCBOEHUSA Hey/IOBIIETBODH- YAOBJIETBOPU- OLeHouHOE

KOMITCTCHIINH TENLHO TEILHO XOPOIIO OTJIMYHO CPEICTRO

(MHIMKATOPBI (MMHUMABHBIN (M%HHMaHB_ (cpenHuii) (BBICOKHIA) P

JOCTVMIKCHUSA | HE JOCTUTHYT) HbH HOP oro-

KOMITCTCHIIHH ) BLIH)

uHpOopMa- HOBHble YyMe- | MUHUMATb- HOBHble yMe- | HOBHbIE — 3a-

U0, HEO0O0- | Husg, umenu | Holli  HAOOP | HUs, peuleHbl | oayu ¢ Oom-

XOJMYIO Mecmo  epy- | Hablkos OJisl | 6Ce  OCHOB- | OellbHbIMU

IUISL PEUICHUs | Oble owuoOKuY, | peuleHus Hble 3a0ayu ¢ | Hecyuje-

MTOCTaBJICH- He  npolde- | cmanoapm- | He2pyoObLIMU CMBEHHbLIMU

HOMW 3aJ]auu. | MOHCMPUPO- | HBIX 3A0a4 C | OwubKaMU, Hedouemamu,

YK-1.3. 8amnbl  0A30- | HEKOMOPLIMU | NPOOEMOH- IIpooemon-

Paccmarpu- | gble Hagviku | HeOouemamu | CMpUpo8anvl | CMpupoO8aHbul

BaeT BO3- bazoevle HaBbIKU  Npu

MOXKHBIE Ba- HAaBbIKU NpU | peuleHuu He-

pHAHTHI  pe- peweHuu cmanoapm-

meHusT  3a- cmaunoapm- | HblX 3a0a4

Ja4qu, OICHH- HbIX 3a0ay

Bas HX JI0-
CTOMHCTBA U
HEIOCTATKH.
VK-14.
I'pamotHoO,
JIOTUYHO, ap-
TYMEHTHPO-
BaHHO
bopmu-pyer
COOCTBEHHBIC
CYXICHHUS U
one”ku. Ort-

J4yaeT
(hakThI oT
MHEHUM, HH-
Teprpera-

UM, OIICHOK
U T.J. B pac-
CYKIACHUAX
ApYyrux
YYaCTHUKOB
NEesATENbHO-
CTHN

VYK-1.5.
Omnpenenser
U OLEHUBAET
IIOCIICACTBUA
BO3MOK-HBIX
peleHnii 3a-
JTA4H.




7.3 TunoBble KOHTPOJIbHbIE 32/IaHUS WJIH UHbIE MATEPHAJIbl, He00X0IU-
Mbl€ 111 OLIEHKU 3HAHUU, YMEHHUH, HABBIKOB, XapaKTEePU3YIOIIMX 3TANbI (pop-
MHPOBaHUsA KoMIeTeHIMid B npouecce ocsoenust OITIOIT BO

VYK-1. Cnoco0OeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIU3 U CUHTE3 MH-
dbopMaruu, NPUMEHSATH CHCTEMHBIN MOAXO0/ I PEIIeHUs TOCTABICHHBIX 3aa4.
Bonpocw k 3auemy:
1. OGnactu ucnonb3oBanus moaeneil. [Ipoueccel mo3Hanusa. MeTozs! mo3Ha-

2. Mertoap! HaydyHOro no3Hanus. @opmanmszanus. OnpenerIeHue MOACIIH.

3. Tunsl monenen. Kimaccer Mmoaeneii. CBoiicTBa MOJIEIIEH.

4. KonuvecTBeHHas M KaueCTBEHHas OlleHKa Mojieneit. Knaccudukarus Kou-
YECTBEHHBIX TOKA3aTeield OLEHKN Moenu. KauecTBeHHas OLleHKa MOJENH.

5. Mopenu mupoBo33penus. PopMbl peACTABICHUA MOAETH. JJIs 4ero Hy»kHa
MOJIEb.

6. Ilonarue «monenupoBanue». MoaenupoBaHUE — KaKk METOJ HAy4YHOIO MO-
3HaHus. Llenb MonenupoBanus.

7. Ilpocteie moaenu. JKu3HeHHbIN UK MoAenupyeMon cuctemsl. [Ipumene-
HUE MOJIETIEH U MOJEIUPOBAHUS.

8. MaremaTtnueckoe MogenupoBanue. Micropudyeckre 3Tanbl BO3HUKHOBEHHS
METOJ0JIOTUU MAaTEMaTUYECKOT0 MOJICIMPOBAHHSL.

9. MaremaTtuueckas Mmojesb. Buasl moaenupoBanus. Kinaccudukaius Moie-
nel o crocoOy npeacTaBienus. Knaccudukalus MaTeMaTUYECKUX MOJIETIEH.

10. HerepmunupoBanHbie Mojienu. CtoxacTuueckue (BepOosiTHOCTHBIE) MO-
nenu. AHamuThyeckas MOJeb.

11. Monenu co cocpeAOTOUEHHBIMHU apaMeTpamu. Mojienu ¢ pacupeaeieH-
HBIMU [apaMeTpaMH.

12. NmutammonHnoe moaenupoBanue. Mzomopdueie Moaenu. I'omoMopdHbIe
MOJEH.

13. Krnaccel MaTeMaTuueCKiX MOJIENIEH, B 3aBUCUMOCTH: OT CJIOKHOCTH 00b-
€KTa MOJICIIMPOBAHUS; OT ollepaTopa MoAeN (TIOAMOJIENH ); OT BXOJHBIX U BBIXO/I-
HBIX [TApaMETPOB; OT CIIOCO0a MUCCIEIOBAHUS MOJIEIH; OT €N MOJICITUPOBAHUS.
Oramnbl npouecca MoJAEIUPOBAHUS.

14. Undopmarmonnsie mojaenu. [loctpoenue monenu. Cxema mocTpoeHUs: MO-
nemu. CTpykTypa MareMaTu4eckux mMojenerd. CBOMCTBA MATEMAaTUYECKUX MOJIE-
JIEH.

15. MaremaTtndeckoe monenupoBanue. Kinaccupukanmus MareMaTHI€CKOTO MO-
nenupoBanus. Kiraccudukanus mo Tumy oopasa MaTeMaTHIECKON Moenn. Bup
MaTeMaTUYECKOTO MOJICIUPOBAHUSL.

16. HccnenoBanre TEXHUYECKOTO 00BEKTA C UCTIOJIB30BAHUEM MaTeMaTH4e-
ckoit Mmozenu. [Ipsimast u oOpaTHas 3aJ1a4yl MAaTEMATUYECKOTO MOJIETUPOBAHMUS.
[IpuHATHE OpraHU3aMOHHO-YTIPABICHYECKUX PEUIEHUN C UCIIOJIb30BaHUEM MaTe-
MaTHYECKON MOJEIHN CUCTEMBI.



17. Dramel NOCTPpOEHUSI MAaTEMAaTUYECKON MOIEIU. BrIunCaIuTENbHBIN SKCTIEPH-
MeHT. Pa3paboTka meTona pacuera. [1man nocTpoeHust BBIYUCIUTEIBLHOTO SKCIIe-
pUMEHTA.

18. Kommnsrorepusie Moaenu. [IpenmyiiecTBa KOMIbIOTEPHOTO MOJAEIUPOBA-
HUsl. KOMIIBIOTEPHBIN SKCIIEPUMEHT.

19. MHCTpyMEHTBI KOMIIBIOTEPHOTO MOAeNIMpoBanus. [locnenoBaTenbHOCTh
ATANoB KOMIBIOTEPHOTO MaTEMAaTUYECKOTO MOACIUPOBAHUSI.

20. IlonsTue nHPOpPMAIMOHHOM cucTeMbl. Buibl HH)OPMAIIMOHHON CUCTEMBI.
CrpykTypa nHOOPMAIMOHHONW CHCTEMBI.

21. Mopaenu nadopManroHHBIX cucteM. Mogens "UepHoro smuka". Moaenb
COCTaBa CUCTEMBI.

22. CtpykTypHas MOJEIb CUCTEMbIL. MOIENb «OEIIOTO SITUKaY.

23. KommiekcHbli MOAX0/1 K aBTOMAaTU3UPOBAHHOMY ITPOEKTUPOBaHMIO. [IpuH-
LU CUCTEMHOTO MOJX0/a.

24. Knaccuduxanus nakeroB CAIIP. Tpu yposus CAIIP/ACTIIIL

25. AsromatusupoBanubie CAD/CAM/CAE/PDM koMIIeKCHI.

26. MaTtemaTudyeckoe MOJIETUPOBAHKNE THAPOJIUHAMUYECKUX TTpoueccoB. Kie-
TOYHbIE ABTOMATHI.

27. bassl nannbix. Knaccudukanus 6a3 JaHHBIX.

28. Apxurektypa (aiin-cepBep. ApXUTEKTypa KIMEHT-CEPBED.

29. ITpumepsl pensauunonubix CYB/I. MHaeKC: nepBUYHBINA — BTOPUYHBIA. SI3bIK
3anpocoB SQL (Structured Query Language).

30. Cucrema ynpasnenus 6azamu ganabix (CYB/]). CepBep 0a3 naHHBIX.

Tecmubl
N°1 (Bann 1)
OcHOBHEIE BHUbI MOACIIMPOBAHUA
1 @ MaTepuanbHoe U ngeanbHoe
O MpeaMeTHOE 1 BbIMbILLIEHHOE
O BuprtyansHoe u peansHoe
O BeliecTtBeHHOE U AyXOBHOE

ua ~h W N

(O OselectBneHHoe 1 coBeplueHHOE

Ne2 (1)
OcHoBHOM BUJI MAaTCPpUAJIbBHOI'O MOACIIUPOBAHUA

1 O BellecTtBeHHOE MOoAennpoBaHue
@ dusnyeckoe MoaennpoBaHue
O MexaHunyeckoe MoaenMpoBaHue

H WON

O MaTemaTun4yeckoe MoaennpoBaHue

N3 (1)

OcHoBHOU BU/JI UJACAIIBHOT'O MOJACIIUPOBAHUA
1 O dusnyeckoe MoaennpoBaHue

2 O A6CTpakTHOE MoAenupoBaHune

3 O MpeameTHoe MoaenMpoBaHue

4 (® MaremaTnueckoe MogenvMpoBaHme

No4 (1)



MaremaTudeckoe MOJCIHUPOBAHUEC, OTO MOJCIUPOBAHUE ITPHU KOTOPOM

1 @ NccnenoBaHne 06beKTa OCYLLECTBASIETCA NOCPEACTBOM MoAenn, chopMyIMPOBAHHOM Ha Si3bIke MAaTeEMaTUKU, C
MCMOMb30BaHNEM TEX UN UHbLIX MaTeMaTUYeCKMX MeTOA0B.

2 O PeanbHOMy 06beKTY MPOTMBOMOCTaBMSIETCS €r0 YBEMUYEHHAs AW YMEHbLUEHHas Konus, AonycKatowas
nccrnegoBaHme B 1TabopaTopHbIX YCIOBUSIX.

3 (O Moaenupyetcs cTpykTypa 1 hyHKLMs MONEKY.

Ne5 (1)

OI[I/IH M3 3TAIIOB MATCMAaTUYCCKOTO MOJACIIMPOBAHUSA
1 O HasHauyeHune macwTaba mogenu

2 @ lMocTaHoBKa 3agaumn

3 O SKCrnepvMeHTanbHble NCccneaoBaHns

4 O KoHCTpyupoBaHue Moaenu

5 O Bbibop kputepusa nogobus

No6 (1)

O,Z[I/IH M3 9TAII0OB MAaTEMATHUYCCKOI'0 MOJACIUPOBAHMNA
1 O Bbi6op kpuTepus nogobus

2 O HasHauyeHune macwTaba mogenu

3 @ MpoLecc cxemaTnsaummn U naeanmsaumm

4 O KoHcTpynpoBaHue moaenu

5 O SKcnepuMeHTanbHble UCCNeaoBaHNs

N7 (1)

O,Z[I/IH M3 9TAII0OB MAaTEMATHUYCCKOI'0O MOJACIUPOBAHMNA
1 @ CocTaBneHne MaTeMaTUYeCKoOn Moaenu

2 O HasHaueHue macwTaba moaenm

3 O SKCrnepvMeHTanbHble NCccneaoBaHns

4 O KoHCTpyupoBaHue Moaenu

5 O Bbibop kputepus nogobus

N8 (1)

OI[I/IH M3 3TAIIOB MATCMAaTUYCCKOTO MOJACIINPOBAHUSA
1 O HasHauyeHune macwTaba mogenu

2 O 3kcnepumenTanbHble uccnenoBams

3 O KoHcTpyupoBaHue moaenu

4 (® Mposepka NPaBMALHOCTY MATEMATMYECKOM MOAENM

5 O Bbibop kpuTepus nogobus

Ne9 (1)

O,Z[I/IH M3 9TAII0OB MAaTEMATHUYCCKOI'0O MOJACIUPOBAHMNA
1 O HasHaueHne macwTtaba moaenm

2 O SKCnepvMeHTanbHble NCCcneaoBaHns

3 O KoHCcTpyupoBaHue Moaenu

4 O Bbibop kputepus nogobus

5 @ MaTemaTnyeckoe nccnenoBaHne

N210 (1)
OI[I/IH M3 3TAIIOB MATCMAaTUYCCKOTO MOJACIINPOBAHUSA
1 O HasHauyeHune macwTaba mogenu

O DKCNnepuMeHTaNbHble nccnefoBaHns
O KoHcTpyupoBaHue Moaenu

H WON

@ OcMbIcneHne MaTeMaTUYeCKOro peLleHns



5 O Bbi6op kpuTepus nogobus

Ne11 (1)
CKopoCTh NBUKEHUS KUJIKOCTH 0003HAYaETCsl OYKBOM
Ovr
Oo»

Omw
® v
Ot

u h W N =

N°12 (1)

EI[I/IHI/II_Ia HU3MCPCHHUA CKOPOCTHU ABHUIKCHUA ) KUJIKOCTH B CUCTCMC «CI»
O Kr

Owm

Oc

@ Mm/c

QO na

N213 (1)
JlaBnenue )XUAKOCTH 0003HAYaeTCs
®r

O»

@)
O
@)

No14 (1)
Enunuiia uamepenus naBiaeHus XuJIkocTH B cucteme «CHy»

O «r

u »h W N = au b W N =

~ < =

au b W N =
O
9]

N215 (1)
[110THOCTE KUAKOCTH 0003HAYAETCS OYKBOM
Ovr

(ON)

@)
O
@)

N°16 (1)

EI[I/IHI/II_Ia HU3MCPECHU IIJIOTHOCTHU KUAKOCTU B CUCTEME «CIH»
O «r

Owm

Oc

@ Kr/m3

O Mm/c

Ne17 (1)
VYpaBHEeHUSI IBUKEHUS KUIKOCTH MPEACTABISIOT COOO

u »h W N =
T o< =

u »h W N =



YpaBHeHUsi Harnopos
BblpaxeHue 3akoHa COXpPaHEHWUsl SHEPTMM B MOTOKE ABUXYLLENCS XUAKOCTU

MaTeMaTuyecKkoe BblpaXeHne 3aKOoHa COXPaHEHUs! KOTMYeCTBa ABUXEHUS MPUMEHUTENBHO K XUAKOMY

3/IEMEHTY

O MaTeMaTMyecKoe BblpaXeHWe HEMPEPLIBHOCTN U3MEPEHMS MapaMeTPOB NOTOKA B 3aBMCMMOCTU OT KOOPAUHAT U
BpEMEHMU

® OO

No18 (1)
[Ipu TedeHnn KUIKOCTU AOTHKHBI OBITH COOJTFOICHBI

1 @ Ycnosusa CniowHOCTH
2 O Ycnosusa paBHoBeCUsi
3 O YcnoBunsa OTHOCUTENBHOCTU
4 O Ycnosus peanbHOCTU

N219 (1)

[Tromaas monepeyHoro CEYeHHsI MOTOKA KUAKOCTH 0003HAYAETCS OYKBOM
Or

Oo

@)
®
@)

N°20 (1)

EI[I/IHI/II_Ia HU3MCPCHUA TIOMAAN IMMOMMCPEIYHOI0 CCUCHMA ITOTOKA JKUAKOCTU B CUCTEMEC
«CI»

1 O Kr

2 O M

3 O [¢

4 @ M2

5 O Mm/cC

Ne21 (1)
C sHepreTuyecKkoi TOUKHU 3peHUsl ypaBHEHHE bepHysuM BeipaxaeT

1 O 3aKOH COXpaHEeHUs KOIMYECTBa ABMKEHUS NPUMEHUTENBHO K XXUAKOMY 3NEMEHTY

au b W N =

2 (® 3akoH coxpaHeHUs SHEpriv B NOTOKE ABMXKYLUENCS KUAKOCTH

3 (O HenpepbiBHOCTL U3MeHeHNs NapaMeTpoB MOTOKa B 3aBUCMMOCTM OT KOOPAMHAT U BpeMeHM
31.
Ne22 (1)

C reomeTpryecKOil TOUYKHM 3pEHUS] ypaBHEHHE bypHyIM npeacTaBisieT coooi
1 @ YpaBHeH1e Harnopos

2 O YpaBHEHUEe ABUXKEHUS
3 O YpaBHeHMe Hepa3pbIBHOCTH

N°23 (1)

£ _ P2 | aVi
B 1+ E+?_ZZ+E+E+}1W -
ypaBHEHUH bepHyIn KOOpJHUHATa Z HAa3bIBACTCA:

1 @ OTMeTKOM
2 O Nbe30MeTpMUYeCcKOol BbICOTOM
3 O CKOPOCTHbIM Hanopom

N°24 (1)



p

Zl+p_1+ﬂ=zz+p_z+a_vzz _—
w
B ypaBuenuu beprymm pg 29 pg 29 yien P9
IpEeCTaBIsIET COOOM:
1 O OTMETKY
2 (® nbesomeTpuyeckyio BbICOTY
3 (O ckopoctHoit Hanop
Ne25 (1)
av?

P1 avi _ P2 a v
1+—+2—— Zz+—+2—+hw —
B ypaBHenuun bepnyium pg. 29 pg. 29 YJeH 24

Ha3bIBACTCA:

1 O OTMETKOM
2 O Nbe30MeTpUYEeCcKOor BbICOTOM
3 @ CKOPOCTHbIM Hanopom

N226 (1)
dv_  1dp arv? dv

B ypaBHeHun nrxkeHus 4 p 3x 2 P pon3BOAHAA 4t yUNTHIBACT:

1 (® M3MeHeHMe CKOPOCTU ABUKEHWS KUAKOCTA BO BPEMEHM
2 (O WsmeHenve gaeneHus B npocTpaHcTBe
3 (O Tpehve MaKOCTY O CTEHKM TPy6bl

N°27 (1)
________ dp
B YPAaBHCHUH JIBUKCHHA dt podx 2D MMpOn3BOAHAA dx YUYUTBHIBACT:
1 O N3MeHeHne CKOPOCTU ABMXKEHNS XUAKOCTU BO BPEMEHM
2 @ N3MeHeHne AaBreHns XnaKoCcTn BAOMb ocn X
3 O TpeHue XMAKOCTU O CTEHKM TPy6bl

N°28 (1)

_ a
2z

B ypaBHeHUU OBWKEHUSA 4 p 0x 2 D [IPOU3BOAHAS

1 (O V3MeHeHMe cKOPOCTU ABMKEHNS KUAKOCTA BO BPEMEHM

D.Z
D YYUTBIBACT.

2 (O WsmeHenve gaeneHus B npocTpaHcTBe
3 (® TpeHve MAKOCTY O CTEHKM TPy6bl

No29 (1)
2 (pw) | 3(pwv) _ 2 (pw)
B ypaBHeHUN HEPA3pBIBHOCTH 9t ox IIEPBBIM YWIEH 4t yYHUTHIBAECT

1 @ N3MeHeHne NNOTHOCTU XMAKOCTM M NIOLLAAN XMBOrO cedye-HUS NOTOKa BO BPEMEHM
2 O N3MeHeHMe NNOTHOCTU, MIOLAAM XXMBOIO CEYEHUS NOTOKA NCKOPOCTU ABUXEHUS XMUAKOCTU B NPOCTPaHCTBE
3 O Cunbl TPEHWS XUAKOCTU O CTEHKMU TPybbl

Ne30 (1)
d(pw) | 3 (paw) _ 2 (pww)
B ypaBHeHuU Hepa3phIBHOCTH 2 ax BTOPOM WJIEH 2 YyYUTHIBAET




1 O MN3MeHeHne NAOTHOCTM XNAKOCTU U MOLWAaAM XUBOro ceye-HUs NoToOKa BO BPEMEHM
2 @ M3MeHeHne NNoTHOCTU, NAoLWwaamn XXMBOIro CE4YEeHMS NOTOKA N CKOPOCTU ABUMXEHUSA XUAKOCTU BAONb OCU X

3 (O Cunbl TpeHUs XMAKOCTY O CTEHKM TPY6bl

N931 (1)
VZ
=Z,+2+—=+n, .
Pg g IIEPBLIE IBA YJIE€HA JIEBOU U

a 'If’l2

 + By
B ypaBHenuu bepnymnu P 24

MpaBoOW YacTH MPECTaBISAIOT COO0M

1 (® noTeHUMANbHYIO SHEPrUIO NOTOKA ABUXKYLLENCS XKUAKOCTH
2 O kuHeTMuecKyto SHEPrVI0 MOTOKa ABUXKYLLENACS KUAKOCTH
3 (O TpeHue )1aKOCTM O CTEHKM TPY6bl

N°32 (1)

2
aV
P aVi P2 aVs

Zl+ +2_=Zz+ +2_+hw o —_— o
B ypaBHenun bepnyiu P 28 P 28 TPETUN 4WIEH 24 JIEBOU H

MpaBoOW YacTH MPECTaBISAIOT COO0M

1 O NoteHunanbHylo 3HEPritio NOTOKa ABMXKYLLEACS KUAKOCTH
2 (® KuHeTnueckyio SHEPTUIO MOTOKAE ABMKYLLENCS KNAKOCTU
3 (O TpeHue %naKocT o CTeHKM Tpy6bi

N°33 (1)
JI71s1 npMEHEeHHs Pa3HOCTHOT'O METO]1a HEOOX0IUMO:

O MpovHTerpupoBaTb YpaBHEHUs MaTeMaTUYeCKo Moaenu
@ Nccneayemyto obnacTb Te4eHMs NOKPbITb KOHEYHO-PA3HOCTHOM CETKOWM
O MpoanddepeHumpoBaTb YpaBHEHUS MaTeMaTUYECKON MOAENM

A W N

O Wccneposath GyHKUMIO Ha SKCTPEMYM

No34 (1)
JI1st npUMEHEeHMs Pa3HOCTHOI'O METOIA IS PELIEHUS] YPAaBHEHUIN
MaTEeMaTHYECKON MOJIENIH HEe0OX0UMO:

1 O NpounTerpupoBath ypaBHeH!s MaTeMaTMYeCKoi MOAEM

2 @ Bce NponsBoAHblE, BXOASILLME B YPABHEHUS U FPAHUYHbLIEYC/IOBUS, 3aMEHUTb PA3HOCTSMU 3HAUYEHUIN YHKLUNI B
y3nax CeTKMW.

3 O MpoanddepeHUMpoBaTbL YpaBHEHNSA MaTeEMaTUYECKON Moaenu
4 O ViccnepoBathb hyHKUMIO Ha SKCTPEMYM

Ne35 (1)
JI1s1 OTHOMEPHOU 3a7a4M Y3JIbl PACYETHOM CXEMBI PACTIOJIATAOT:

1 @ BAOJIb PAC4YETHON OCK
2 O norepek pac4yeTHO ocu
3 O BAOJIb M MOMepeK pacyeTHOM ocu

Ne36 (1)
Jlis IByXMEpHBIX 3a/1a4 pacyeTHas cxema MpeACTaBIsieT COOO:

1 (® npsMoyronbHyto ceTky



2 (O pom6osuaHyto ceTky
3 O cetky, cocTosiyio U3 OKpyXHOCTEN

Ne37 (1)
Pemenne ypaBHeHUI MaTeMaTU4YECKOW MOJEIN HAXOAAT

1 O B OKpecTHOCTM y3/10B KOHEYHO-PA3HOCTHOM CETKU
2 (® B y3nax KOHEUHO-Pa3HOCTHOI CEeTKM
3 O Boonb NMMHUM ceTkn

Ne38 (1)
KoneuHo pasHocTHbie GOpMYIIbl IPUMEHSIOT

1 O Ans vHTerpupoBaHus anddepeHumnanbHbiX ypaBHEHUI
2 O Ons anddepeHumpoBaHns dyHKLUMN
3 @ [ns 3aMeHbl NPON3BOAHBIX, BXOAALLMX B AnddepeHunanbHble YypaBHEHNS, KOHEYHBIMW Pa3HOCTAMU

Ne39 (1)
3amMeHa MPOU3BOJHBIX B IU(PPEpEeHIINANbHBIX YPABHEHUSAX PA3HOCTAMM 3HAUYCHUN
(GyHKLMIA ¢ TOMOIIBIO KOHEYHO-Pa3HOCTHBIX (hOPMYJT O3BOJISIET

1 O MpouHTerpuposaTb AnddepeHumanbHble ypaBHeHUS
2 @ Bmecto anddepeHumanbHbiX YpaBHEHUI NONYy4YnUTb anrebpavyeckue
3 O MpoanddepeHumpoBaTb GyHKLMM

N940 (1)
of _ [+ fi

B koneuHo-pa3HocTHOM popmyre 2« Ax  BEpXHUU MHJIEKC ! COOTBETCTBYET

1 @ BPEMEHHOMY CJ1010
2 O HOMepaM y3/10B KOHEYHO-Pa3HOCTHOW CeTKMU
3 O TOMY W ApYyroMy

N°41 (1)
af _ fhatrt

B xonedHO-pa3zHOCTHOU (hopmyrie ax Ax  crpaBa OT 3HAKA PABEHCTBA 3aIMCAHbI

1 O 3HaueHus ByHKUMI B OLHOM M TOM Xe y3/ie B pasHble MOMEH-TbI BPEMEHM

2 @ 3HayeHUss PYyHKUMIA B ABYX COCEAHUX y3/ax PacyeTHOW CXeMbIB OAMH U TOT € MOMEHT BPEMEHMU
3 O M TOMY U Apyromy

32.
N242 (1)

of _ [+ St
B koHeuHO-pa3HOCTHOM popmyse 9 &x  AX 31O

1 O Lwar rno BpeMeHu
2 @ paccTosiHue Mexay ABYMS COCEAHWMMU Y3/1aMU KOHEYHO-Pa3HOCTHOM CEeTKW WKW Lar CETKU B Hanpas/eHUU OCH
X

3 (O war cetku B HanpasneHnn ocu y
33.
N243 (1)



af _ fit+1 _ fir
B xoHeuHO-pa3zHOCTHOM (popMmyIie ot At crpaBa OT 3HaKa PaBEHCTBA 3aMKCaHbI

1 @ 3HayeHns PyHKUMA B OAHOM U TOM XKE Yy3/1e PpaCYeTHOM CXeMbl B Pa3Hble MOMEHTbI BPEMEHU
2 O 3HaueHus byHKUMIT B ABYX COCEAHMX y371aX PACUETHOM CXEMbIB OAMH W TOT KE MOMEHT BPEMEHM
3 O 1 TO 1 apyroe

34.
No44 (1)

af fitH _ fit
B koneuyHo-pa3HocTHOM hopmyne 9t At Atoro

1 O war ceTku B Hanpas/ieHUN OCU X
2 O Lar CeTku B HanpaB/ieHUN OCcu y
3 @ war no BpeMeHu

35.
N°45 (1)

J7i IpMEeHEeHUs Pa3HOCTHOTO METOJ[a HEOOXOAUMO:

Nccneayemyto 06nactb Te4eHUsS MOKPbITb KOHEYHO-Pa3HOCTHOW CETKOWN
OnddepeHumanbHble ypaBHEHUS MaTeEMaTUYECKOM MOAENM 3anmcaTbh B KOHEYHO-PAa3HOCTHOM dopMe.
MonyynTb pacyeTHylo cucTeMy anrebpanyeckmx ypaBHEHUN
3apjaTtb HayanbHble U rpaHUYHbIE YCI0BUS
PacueTHble hopMynbl NPOABUHYTb Ha HOBbIVN BPEMEHHOW C/0M
PaccuutaTb HOBOE 3HauYeHne BpeMeHu
PacueTHble popMynbl NPOABUHYTbL MO y3/1aM pacyeTHOM CXeMbl
8 [laHHas nocnenoBaTeNbHOCTb AENCTBUI BbINOMHAETCA A0 AOCTUXEHUS 3a4aHHOM0 3HAYEHUS BPEMEHM.
OTtBeT: 12345678

36.
N°46 (1)

[lepBblii 3Tan coctaBiaeHus: nporpammsl st 9BM

N O b~ WN R

O Ha3HaueHue MacwTaba Moaenm
O Bbi6op kpuTepust nogobus
@ [MocTtaHoBKa 3agaumn

H W N

QO nNposenenue nccnenosarmii
37.
Ne47 (1)

BTopoii aTan cocraBieHus nmporpammsl 115t 9BM

O nocraroska 3anaun
O MNpoBeaeHne nccnesoBaHui
(® MoctpoeHue maTemaTnyeckoit Mogeny 3aaau

A W N

O Bbibop kputepus nogobus
38.
N°48 (1)

Tpetuii 3Tan coctaBiaeHus mporpamMmmsl st 9BM

1 O Bbi6op kpuTepms nogobus
2 O MocTaHoBKa 3agauun
3 O MpoBeaeHne nccnenoBaHum



4 @ PaszpaboTka anroputMa
39.
N249 (1)

UeTBepThIil ATAIl COCTABICHUS MTporpaMMmbl 111 I9BM

O MpoBeaeHne nccneaoBaHnin
@ CocTaBneHune nNporpammel
O MocTaHoBKa 3aaauun

A W N

O Ha3HaueHue MacwTaba Moaenm
40.
N250 (1)

[TaTe1ii aTan coctaBienus nporpamMmmsl IBM

1 O MocTaHoBKa 3agauun

2 O MNpoBeaeHne nccneaoBaHui
3 @ OTnagka nporpammsil
4

O Bbibop kputepus nogobus
41.
Ne51 (1)

[Ilectoit 3Tan coctaBiaeHus: nporpammsl st 9BM

1 O Ha3HaueHue MacwTaba Moaenm
2 @ JokyMeHTUpoBaHue

3 O MpoBeaeHne nccnegoBaHui

4

O Bbi6op kpuTepms nogobus.
42.
Ne52 (1)

3aKIIIOYUTENBHBINA 3Tall COCTABJICHUSI POrpaMMsbl 111 DBM

O [MocTtaHoBKa 3agauun
O PaspaboTka anroputma
O Ha3HaueHue mMacwTaba Moaenm

H W N

(® Conposoxaetwe nporpamMmbi
43.
N°53 (1)

Drarbl COCTaBICHUs MPOrpaMmbl 111 DBM

[MocTaHoBKa 3aga4un

MocTpoeHne MaTeMaTUYECKOW MoAEeNn 3aaaum
PaszpaboTka anroputma

CocTaBneHue nporpamMmbl

OTnagka nporpaMmel

Ul A WN =

[oKyMeHTnpoBaHune
7 ConpoBOXAeHWE NporpaMmmbl

OtBeT: 1234567
44,
Ne54 (1)

Nwms nepemenHoi B A3bike mporpammupoBanus BASIC

1 O ss
2 ® A
3 O bB13



4 O As2
45,
N955 (1)

Nwms nepemenHoM B A3bike mporpammupoBanus BASIC

O 3a
QO aBC
® Bs
Q caa

46.
N°56 (1)

Nms nepemenHoi B A3bike mporpammupoBanus BASIC

A W N

® Az
O 3c
QO as1
O n21

47.
Ne57 (1)

Hymepanus 351eMeHTOB MaccuBa 10 KaKJI0MY U3MEPEHUIO HAUH-
HAETCs

A W N

1 @ c «0» (Hynsa)
2 O Cc «1» (eauHunubl)

3 O C «2» (aBYX)
48.
N°58 (1)

Bce wucnonsdyembie B mporpamme Ha si3bike BASIC mMaccuBbl AOMKHBI OBITH
0OBSBIICHBI C IOMOIIBIO ONIEpaTopa

® bpIM
O RrRem

(O SCREEN

O PpsET
49,
N259 (1)

B nporpamme 3anucano DIM P (2) sTo o3nauvaer

A W DN R

1 O Ob6bsiBNEH ABYMEPHbIA MaccuB
2 (® O6bsiBNEH 0AHOMEpHbI MACCUB C TPEMS SNIEMEHTaMM

3 O OcyuwiecTBneHo obpalleHne KO BTOPOMY 3/1EMEHTY MaccuBa
50.
N260 (1)

B nporpamme 3anucano DIM c¢ (2, 3) aTo o3HavaeT

1 (® O6bsiBEH ABYMEPHBIN MACCHB COCTOSILMIA U3 TPEX CTPOK MUYETHIPEX CTONBLIOB
2 O O6bsiBNEH OAHOMEPHbIN MaccuB

3 (O OcyuecteneHo o6palueHie K 31EMEHTY MaccuBa pacrofio-KEHHOMY B TPETbEil CTPOKE B YeTBEPTOM CTONBLE
51.
N°61 (1)

3anuce B nporpamme Ha si3bike BASIC P(2) o3nauaer



1 O 06bsaBNEeH ABYMEPHbIA MaccuBs
2 O O6bsiBNEH OA4HOMEPHbIN MaccuB

3 (® OcyuecTeneHo o6palleHme K TPETbEMY 3EMEHTY OAHOMEP-HOrO MaccuBa
52.
N°62 (1)

3anucek B mporpamme Ha sizbike BASIC C (1, 2) o3navaer

1 (® OcyuwecTtBneHo 06palueHre K 3EMEHTY ABYMEPHOrO MAccHBa.CTOSILLErO BO BTOPOil CTOPOHE B TPETbEM CTON6LE
2 O O6bsiBNEH ABYMEPHbI Maccus

3 O O6bsiBNEH OA4HOMEPHbIN MaccuB
53.
N263 (1)

3anuce B nporpamme Ha si3bike BASIC INPUT X o3Hauaer

1 O 3Hauenue nepeMeHHOI X JOMKHO 6bITh BLIBEAEHO Ha SKPaH
2 (® MepemeHHOI X 4OMKHO 6bITh MPUCBOEHO 3HAYEHUE B pesysibTaTe BBOAA C KAaBUaTypbl

3 O O6bsBneHa nepemeHHas X
54.
N°64 (1)

3anucek B nporpamme Ha a3bike BASIC PRINT "V =" ; y o3Hauaer

1 O MepeMeHHol Y foMKHO 6bITb MPUCBOEHO 3Ha4YeHWe B pe3y/b-TaTe BBOAA C KiaBuaTypbl
2 O Ob6bsiBneHa nepemeHHas Y

3 (® 3HaueHMe nepeMeHHON Y AOMKHO 6bITb BbIBEAEHO Ha IKpaH
55.
N965 (1)

3anucek B nporpamme Ha a3bike BASIC
30 IF A>B THEN 90
40

90
03HA4aeT

1 @ Ecnun ycnosme A>B BbINOMHAETCH, TO OCYLLUECTBASETCS Nepexos Ha CTpouky 90, ecnun e He BbINONHAETCS TO Ha
cTpouky 40.
> O Ecnu ycnosme A>B BbINONHSAETCH TO OCYLLECTBASETCHA nepexos Ha cTpouky 40. eCnu xe He BbINOJSIHAETCSA Ha
cTpouky 90
56.
N266 (1)

3anuce B mporpamme Ha si3pike BASIC
60 IF X <=V THEN B=VY-1

70

O3Hay4aeT

Ecnn ycnosue X < = Y BbIMOJIHAETCS, TO BbINMOSIHSAETCA onepaTop, 3anucaHHbiin 3a cnosom THEN (B=Y-1),
1 @ rnocne yeroynpasneHuve nepepaetcs ctpoke 70. Ecnun xe ycnosue X < = Y He BbINOMHAETCSA. TO
OCYLLEeCTBNAETCH Nnepeaava ynpasneHmsactpoke 70.
Ecnun ycnosume X < = Y BbINONHSAETCHA, TO OCYLLUECTBNAETCS nepegava ynpasneHus ctpoke 70. Ecnm xe ycnosne
2 O X < = Y HEeBbINOJIHAETCS, TO BbIMOJIHAETCS onepaTop, 3anuncaHbl 3a coBoMTHEN (B=Y—-1), nocne yero
ynpasneHune nepegaercs ctpoke 70.
57.



Ne67 (1)
JIJist opranu3anuu MUKIMYECKUX Ipo1eccoB o0padoTku HHGOpP-
Maiuu B si3bike BASIC npumeHsieTcst onepaTop uKIia

O b

(O GOSUB-RETURN
(® FOR-NEXT

Q pseT
58.
N268 (1)

Oo6pamenue k moanporpamme Ha sizbike BASIC ocymectBnsercs
10 OMEepaTopy NEPEX0/ia Ha MOAIPOrpaMMy, KOTOPBIM UMEET BU/T

A W N

1 @ GOSUB < HOMep nepBoOli CTPOKM NoAnporpaMMbl>
2 O PSET < HOMep nepBoOi CTPOKM NOANPOrpamMMbI>

3 O DIM < HoMep nepBoOW CTPOKWM NOAMPOrpamMMbl>
59.
N269 (1)

BOBBpaT U3 BBI3BIBAEMOM IIporpamMmbl B BbBI3BIBAIOIIYIO B  S3BIKC
oOecrneunBaeTcs OII€paToOpOM BO3BpaTa

QO Gosus
(® RETURN

QO b
O PsET

60.
N°70 (1)

Kaxkoe konnuecTBo HUKIIOB B Iporpamme Ha si3bike BASIC
FOR Y=1 10 11

X=10

PSET (X, V)

NEXT VY

OyZeT BBITIOJHEHO

A W N

1 O OEeBATb
2 @ OoAWHHaauaTb

3 O necsatb
61.
Ne71 (1)

KakoMy 3HaueHUI0 paBeH 1mar u3MepeHus napamerpa nqukia X B
nporpamme Ha sizbike BASIC

FOR X=10 10 100

Y=45

PSET (X, V)

NEXT X

1 O aBa
2 @ oAVH

3 O yeTblpe

BASK



62.
Ne72 (1)

Cxopsmiasicsi KOHEYHO-Pa3HOCTHAS CXeMa MaTeMaTUYeCKU OIMpeesieTcsl KaK CXema,
JAroIasi KOHEYHO-PA3HOCTHOE PELICHHE, KOTOPOEe CTPEMUTCS K TOUHOMY PELICHUIO
auddepeHnnaIbHOro ypas-

HEHUS IPU CTPEMIICHUH pa3Mepa STYEUKH CEeTKU K ...

OTBeT: Hynto (6e3 yyeTa perncrpa)
63.
N273 (1)
B 06H_ICM ciIydac ... 03Ha4acT 3aMCHa OJHUX MATCMAaTH4YCCKHUX
00BEKTOB APYrumu, ooiiee IMPOCTBEIMH U B TOM HUJIM HUHOM CMBICJIC

OTU3KUMH K HNCXOIOHBIM.

OTBeT: annpokcuMmauus (6e3 yuyeta perncrpa)
64.
N274 (1)

IIpy KOHEYHO-PA3HOCTHOM ANNPOKCUMALIMH, YAOBIETBOPSIOLIEH
YCIIOBUIO COOTBETCTBUS, ... IBJISIETCS] HEOOXOAUMBIM H JIOCTATOU-
HBIM YCJIOBHEM CXOJUMOCTH.

OTBET: YyCTOMYMBOCTbL (6€3 yyeTa permcrpa)
65.
N275 (1)

JlnHaMu4ecKast HEyCTOWYNBOCTb YCTPAHSIETCA ... IIara 1o BpEMEHH.

OTBeT: yMeHblueHueM (6e3 yyeTa permcrpa)
66.
N276 (1)

CraTtuueckas HCYCTOﬁqHBOCTB YCTPAHACTCA IEPEXOJOM K ... KOHellHO-paSHOCTHOﬁ
CXEMC.

OTBeT: apyrou (6e3 yyeTa perucrpa)
67.
N277 (1)

YcnoBue yCTOWYMBOCTH KOHEYHO-PA3HOCTHOTO pemieHus AuddepeHInaIbHOro
ypaBHEHHUS (KypaHTa)

1 @® CKOpOCTb pacrnpocTpaHeHust MHdopMaLnM B HENPEPLIBHOMCPEAE HE A0/KHA MPEBbILLATL BbIUNCAUTENIbHOM
CKOPOCTW pacnpocTpaHeHus nHbopMaumun

O CKOPOCTb pacrnpocTpaHeHus MHdOpMaLnUM B HENPEPLIBHOMCPEAE HE A0/HKHA MPEBbILLAaTh CPeAHEN CKOPOCTH
pacnpocTpaHeHus nHbopMaumum

3 O CKOpOCTb pacnpocTpaHeHnst HopMaLMM B HEMPEpPbIBHOWCPeAE He A0/IKHA NpeBbllaTb MIHOBEHHOW CKOPOCTH
pacnpocTpaHeHus nHdopmaumm
68.
N°78 (1)

BeruucnurensHas riapoAvnHaMHuKa ABJISACTCS I[I/ICHI/IHJII/IHOI\/’I

1 O BbluncnuntensHom
2 O SKcnepuMeHTanbHoM
3 @ OTaenbHoM



69.
N°79 (1)

OTanbl BEIYUCIUTEILHOTO 9KCIICPUMCHTA

1 TlocTpoeHne maTeMaTM4YeCKOlr MoAenn uccneayemoro obbekra.

PaspaboTka unu Bbibop MeToAa pacyeTa cchopMMpPOBaHHOM MaTeEMaTUYECKOW 3a4auu UK BblYUCIUTENBHOIO
anropuTtMa.

Co3paHune nporpamMmbl 4nS peanusaunn anroputmMa Ha DBM.

A WN

MpoBeaeHne pacyeToB Ha DBM (BblUMCANUTENbHbIA 3KCMEPUMEHT)
5 O6paboTka pe3ynbTaTOB pacyeToB, UX aHanus, BbIBOAbI.
OTBeT: 12345
70.
N280 (1)
OTBeEpCTUS B TOHKOM CTeHKe obpa3ytoTcs Koraa...
1 O TOJILLMHA CTEHKM He BNUseT Ha hopMy CTpym
2 O TO/IMHA CTEHKUW HE BAMSIET Ha YC/IOBUS UCTEYEHUSA
3 O CTEHKMW 3aKpyr/ieHbl
4 @ TO/IMHA CTEHKMN He BAMSET Ha DOpPMY CTPYM U YCNOBUSE UCTEYEHUS
71.
N°81 (1)
CxaToe ceyeHune obpasyeTcs...
1 @ rie 3aKkaH4YMBaeTCsl pe3koe cxaTue CTpym
2 O Ha 6/IM3KOM pPacCTOSAHMM OT MOBEPXHOCTU XWUAKOCTU UM CTEHKM pe3epByapa
3 O Ha pacctosHuu 0,5d
4 O Ha paccTtosiHum 1,5d
72.
Ne82 (1)
OTBEpPCTUE C COBEPLUEHHBIM CKAaTUEM - 3TO OTBEPCTHE...
1 O rae 3akaHuYMBaeTCs pe3Koe CxaTue CTpym
2 O Ha 6/1IM3KOM pacCTOSIHUN OT MOBEPXHOCTU XWAKOCTU UM CTEHKU pe3epByapa
3 @ CTEHKM pe3epByapa He BAUSAIOT Ha cxkaTue CTpyum
4 O CTEHKW pe3epByapa BAUSIOT Ha CXXaTue CTpywm
73.
N°83 (1)
OTBepCcTNE C HECOBEPLUEHHBLIM CXXaTWUEM - 3TO OTBEPCTUE. ..
1 O rae 3aKkaH4YMBaeTCsl pe3koe cxaTue CTpym
2 O Ha 6/IM3KOM pPacCTOSAHMM OT MOBEPXHOCTU XWUAKOCTU UM CTEHKM pe3epByapa
3 O CTEHKW pe3epByapa He BAUSIIOT Ha CxaTue CTpym
4 @ CTEHKM pe3epByapa BAUSIIOT Ha CXxaTue CTpym
74.
Ne84 (1)
OTBEpPCTUE C NOJSIHLIM CXXAaTUEM - 3TO OTBEPCTHE...
1 O coXaTue C O4HOM MM HECKONbKMUX CTOPOH
2 O CTEHKW pe3epByapa He BAUSIIOT Ha CxaTue CTpym
3 O CTEHKM pe3epByapa BAUSIIOT Ha CxxaTue CTpym
4

@ MUCNbITbIBaOLWeEE CKaTnue CO BCEX CTOPOH
75.
N85 (1)
OTBepcTUE C HENOJTHBIM CXKaTUEM - 3TO OTBEPCTHUE...
1 @ MCNbITbIBAKOT CKaTMUs C OAHOM UM HECKONbKMX CTOPOH
O UCMNbITbIBAKOT CXaTne CO BCEX CTOPOH

(O creHku pesepsyapa He BAMSIOT Ha CxaThe CTpym

A WN

O CTEHKM pe3epByapa BAUSIIOT Ha CxxaTue CTpym
76.

Ne86 (1)

CTeneHb cxkaTus oueHmMBaeTcst KO3OUUNEHTOM...



@ okaTtus
QO pacxona
O CKOpoCTH
O Kopwuonuca
77.
N°87 (1)
3HauyeHne KoaddnuMeHTa CKaTUa CTPYW AJ1st COBEPLUEHHOrO CXKaTus...
1 @® 0,60-0,64
2 O 0,304
3 O 1,011
4 O 0,5-0,59
78.
N°88 (1)
COGJ’I}OAaeTCH ycnosue npu MasoM OTBEPCTUMN ...
1 O a=H
2 O a>H

A W N

3 @ a<=0,1H

a4 O a=>0,1H
79.

N°89 (1)

Cobntonaetca ycnosue npu 601bLOM OTBEPCTUMN ...
1 QO a=H
2 O a<=0,1H
3 ® a=>0,1H
4 O a He paBHO H
80.
N290 (1)
MNHBepcusi cTpyu HabnopaeTcs npu...
1 @ M3MeHeHMn hOopMbl OTBEPCTUA MO Mepe yaaneHUs OT CTEHKMU
2 O pacTsiHyTol popMe OTBEPCTUS
3 O oXaTum CTpym
4 O yBenMYeHne pacxoaa
81.
N991 (1)
MpUMeHSIOT AN yBeNMYEeHUs pacxo[a BbiTEKAOLWWEN XNAKOCTU U NMOMYYEHUS MOLLHON CTPYMW...
1 O OTBEPCTUS C TOHKOM CTEHKOW
2 @ Hacaaku
3 O Manoe oTBepcTue
4 O 6onbLioe oTBEpCTME
82.
N292 (1)
KoaddunumeHT pacxoaa 6onblie npy UCTEYEHUU Yepes...
O oTBepcTue
O LMIMHAPUYECKNA HacaaoK
@ KOHWYECKN CXOASLMIACS Hacanok

H W N

O Hacazok BeHTypu
83.
N°93 (1)
KoaddunumeHT pacxosa BHEWHEro UMANHAPUYECKOro HacaZKka paBeH...
1 Qo1
2 O o062
3 ® 0,82
a QO 1,05
84.
N°94 (1)
KOBCbeVILI,VIEHTbI NncrtevyeHna KOHN4YeCKoro cxoadwerocd Hacagka 3aBUCAT OT...



1 @ yrna KOHYCHOCTW Hacanku

2 O UCTEYEHUSA XKNOKOCTU

3 O Hanopa >XWAKOCTN NpU UCTEYEHUN

4 O pacxoaa XUAKOCTU NpU UCTEYEeHUM
85.

N295 (1)

Mcrnonb3oBaHue ...yCTpaHsSEeT cxaTue CTpym
@ KOHOMAanbHOro Hacagka (conna)
O KOHWYEeCcKoro Hacaaka

O Hacaaka BeHTypwu

QO Hacaaka Bopaa

86.

N296 (1)

[nsi BHELWHEro LMAMHAPMYECKOro Hacaaka BeslMymMHa BakyyMa onpeaensieTcsi U3 BblpaxeHus...
@ pn36=0,75H

O pn36=H

O pu36/pg=0,75H

O pus6/pg=H

87.

N297 (1)

NcTeueHune XNAKOCTUN NPpOUCXOANT U3 ...

A W DN R

H W N

¢ Hacaakos

(7 oTBEpCTUi

O cocynos

O pesepsyapos

88.

N°98 (1)

NcTeueHme XnAKOCTM NPOUCXOANT Npu npeobnagatoeMm AeNCTBUN CUI...
1 O MHepunm

TAXECTU

A W DN R

BA3KOCTH

NMOBEPXHOCTHOIO HaTAXEHUA

s00®

N299 (1)
NcTeueHmne )unakocTn ns oTBepcTns B atmocdepy NponcxoauT...
1 O noa Bo3gelicTBreM nepenaaa yposHeil
2 @ noj BO3A4enCcTBMEM Hanopa
3 (O noa Bo3aECTBMEM KMHETUYECKOI SHEPrUN
4 O noA BO3AeNCTBMEM MOTEHLMANBHOM 3HEpPrum
90.
N2100 (1)
McTeyeHne XMAKOCTU M3 OTBEPCTUS MOJ YPOBEHb NMPOUCXOAMUT...
1 @ noA BO3A4eNCTBMEM Nepenaja ypOoBHEWN
2 O noa Bosaeiictuem Hanopa
3 O noA BO34eNCTBMEM KMHETUYECKON 3Heprum

4 O noA BO3AeNCTBMEM NMOTEeHUManbHOM 3Heprum
91.
N°101 (1)
PasnunyatoT BMAbI OTBEPCTUIA MO OTHOCUTENIbHOW BENYMHE OTBEPCTUS...
1 E manoe
C] B TOHKOW CTEHKe
D TONICTOWN CTeHKe
) 6onblwoe
92.
N2102 (1)
PasnunyatoT BMAbI OTBEPCTMIA MO OTHOCUTENBLHON TOMLUMHE CTEHKMU...

A WN



O wmanoe

E B TOHKOW CTEHKe
E TOJICTOM CTEHKe
D 6onbLuoe
93.
N2103 (1)
ManbiM OTBEPCTUEM CUMUTAETCS OTBEPCTME AMAMETP KOTOPOro MEHEE YeM ... Hanopa H
1 Qo2
2 ® o1
3 Qos
4 O o,01
94,
N°104 (1)
Bonbwum OTBEPCTUNEM CHUTAETCA OTBEPCTUE ANAMETP KOTOPOro 6onee yem ... Hanopa H
1 Qo2
2 ® o1
3 Qo5
a O o,01
95.
N2105 (1)
Haunbonbluee cxaTve CTpyn Npu NCTEYEHUN U3 OTBEPCTUS HabnoaaeTCst Ha PacCTOSIHUK ... ero gMameTpa
1t Qo1
2 ® o5
3O o,7

4 O 1,0
96

A W N

N2106 (1)
YpaBHeHMWE...CNYXUT AN BbiBOAa (POPMYJibl pacxoda XUAKOCTU NPU UCTEYEHUN N3 MANOro OTBEPCTMS B aTMocdepy
1 O dinepa
2 @ BepHynnu
3 O HoBbe-CTtokca
4 O Hepa3pbIBHOCTN NOTOKA
97.
N°107 (1)
NcTeueHune xnakocTn B atMmocdepy NponcxoamuT noa...
1 O CTaTUYEeCKMM HanopoMm
2 @ AelCTBYOWMM HanopomM
3 O 0o6wmmM Hanopom
4 O Nbe3oMeTPUHECKNUM Hanopom
98.
N2108 (1)
KoaddunumeHT pacxona oTBepcTms 3T0...
@ npoussesneHne KoapPUUMEHTOB CKOPOCTU U CXATUS
O pa3HOCTb KO3 DULMEHTOB CKOPOCTU U CXKaTUA

O CyMMa KO3 @PUUMEHTOB CKOPOCTU U CXKaTuUs

H W N

O K03 PUUMEHT CKOPOCTH
99.
N2109 (1)
Mpu uncnax PelHoNbACA NPEBbIWALWMX. ..KO3DHUUMEHTbI pacxoaa U CKOPOCTU NMPAKTUUYECKM MOCTOSIHHbI
1 O 2320
2 O 50000
3 (® 100000
4 QO 500000
100.
N2110 (1)
Ona naeanbHOM XNAKOCTN KO3 DULMEHT CKOPOCTU paBeH...



Q o5
® 1,0
O 11
O 2,0

101.
Ne111 (1)
HecoBeplueHHOe CXXaTue Npu UCTEYEHUN U3 OTBEPCTUS...

A W N

1 O yMeHbluaeT KoapduULumMeHT pacxoaa
2 @ yBenuumBaeT KoadduumMeHT pacxoaa
3 O HEe3HaYnTeNbHO yMeHbluaeT Ko3dduuneHT pacxoaa
4 O He BAusieT Ha Ko3dduuUMeHT pacxoaa
102.
N2112 (1)
YpaBHeHue...CNyXuT 4149 BbiBoAaa ®opMysibl pacxoia XUAKOCTU NPU UCTEYEHUN U3 MASNIOr0 OTBEPCTUSA NOA YPOBEHb
1 O dinepa
2 @ BepHynnun
3 O Hoebe-CTokca
4 O Hepa3pbIBHOCTN NOTOKA
103.
N2113 (1)
CKopoCTb noaxoaa AN 3aTONJIEHHOr0 OTBEPCTUS YUUTLIBAETCS. ..
1 O Nbe3oMeTpUYecKMM Hanopom
2 @ CKOPOCTHbIM Hanopom
3 O rmapoAMHaMMYyecKMM Hanopom
4 O CTaTUYECKUM Hanopom
104.
N°114 (1)
Mpn paBHOMEPHOM ABMXXEHUW BOAbI B KaHase rmapaBANYECKUn U NbE3OMETPUYECKUIA YKIIOHbI
1 @ paBHbl Mexay coboi
2 O He paBHbl Mexay cobon
3 O rmapaBnnyeckuii yKioH 60sblue Nbe30MeTpUYEeCcKoro

4 (O yknoHbl oTcyTCTBYIOT
105.
N°115 (1)

MMapaBAMYeckMn paanyc Ana KaHana C Mn/olaablo XMBOro ceyeHnss 1 M2 M CMOYEHHbIM
nepMMeTpoMm 1 M paBeH...M

1 @®1
2 O 1,35
302
4 Q-5
106.
N°116 (1)
rVI,CI,DaBﬂVIHeCKVIVI paanyc angd KaHana C naowaabio XXMBOIro ceyeHund 10 M2 1 CMOYEHHbIM nepmnMeTpomMm 5™ paBeH...M
1 O1
® 2
O 1,35
O-s
107.
N°117 (1)
KaHan ¢ TpeyrosbHbIM NONEPEYHbIM CEYEHNEM MMEET LWNPUHY MO BEPXY...
1 O B=0
2 O B=b
3 ® B=2mh
4 O B=b+2mh
108.
N°118 (1)

A WN



KaHan c TpaneueunaganbHbIM nonepeyHbIM ceEHEHNEM UMEET WUNPUHY MO BEPXY..
1 O B=0
2 O B=b
3 O B=2mh
4 (® B=b+2mh
109.
N°119 (1)
KaHan ¢ npsMOyrosibHbIM NonepeyHbiM CEYEHNEM UMEET LUNPUHY MO BEPXY
O B=0
® B=b
QO B=2mh
QO B=b+2mh
110.
N°120 (1)
|-|DVI3MaTVI'~IeCKOG nwnn unmnnHapmnyeckoe pycsio — 3T0...

A W DN -

1 QO pycno, dhopma u pasmep KOTOPOrO MO ASIMHE NOTOKA U3MEHSIOTCS
2 ® pycno, dbopMa n pasmep KOTOPOro Mo ASMHE NOTOKA HE U3MEHSIOTCS
3 O pycno ¢ HanopHbIM ABUXEHUEM BOAbI

4 (O pycno ¢ noctosiHHOM HOPMOIt MO AMHE MOTOKA, HO M3MEHSIOLLMMCS Pa3MEpOM
111.
Ne121 (1)

mapaBnuyeckmn HauBbIrOAHENLLMM CeYEeHNEM KaHaa Ha3blBaeTCsl Takoe ero nonepevyHoe cevyeHne, KoTopoe npum
3aaHHON naowaamn u YKOHE UMEET...

1 O HauMeHbLLYIO MPOMNYCKHY CNOCOB6HOCTb

2 O NMPOMNYCKHY CNOCO6HOCTb PaBHYO HYJIHO

3 @ HanbobLUYO MPONYCKHY CNOCO6HOCTb

4 O ceyeHWe KaHana He 3aBWCUT OT NPOMYCKHOW CNOCO6HOCTH
112.

N2122 (1)

HopmanbHas rnybuHa — aTo rnybuHa oTBevatowas...

1 O HepaBHOMEPHOMY ABMXXEHWUIO BOAbI

2 @ paBHOMEPHOMY ABWMXXEHUIO BOAbI

3 O KPUTUYECKOMY COCTOSIHUIO MOTOKa

4 O YPOBHIO BOAbl B HUXHEM Bbede rmapoTeXHUUYECKOro COOpyXeHus
113.

N2123 (1)

FMapaBAnYeckuii paauyc UMeeT pasMepHOCTb...

1 O wm

2 O wo,5/¢c

3 O 6e3pasmepHbIf

4 @ M
114,

N2124 (1)

KoaddunumeHT LLesn nmeeT pasMepHOCTb...

O M2

@ MO0,5/c

O 6e3pa3mMepHbIN

Owm

115.

N2125 (1)

FMapaBAnYeckuii NokasaTtenb pycna X UMeeT pa3sMepHOCTb...

1 O m

2 O wmo,5/c

3 O 6e3pasmepHbIf

4 @ M

116.

A W N



N2126 (1)

UneHn C e dopmyne Q= @-C-~/R-i - 3T0...

1 O ckopocTb BoAbI NPY PaBHOMEPHOM [IBMKEHMM
2 O K03 dMUMeEHT pacxoaa

3 O ruapasnuuecknin pagnyc kaHana

4 @ ko3 puumeHT LLesn
117.
N2127 (1)

1,
Bripaxkenne C = —- R* H3BecTHA Kak dopMyna ...
n
O LndpuHcoHa
O Myasenns
@ MaBnosckoro
O MaHHUHra

118.
N°128 (1)

H W N

1 1
Bripaxenne C = - R® H3pecTHa kak Qopmyna...
]
O LndpuHcoHa
O Myasenns
O MaBnosckoro
@ MaHHUWHra

119.
N°129 (1)

H W N

1 _,
UWren n B BelpaskeHuH C' = —- RY - 310 Koo HIIHEHT. ..
n

1 O 3a/10)KEHMSI OTKOCOB pycfa KaHana

2 @ LLIEPOX0OBATOCTM CTEHOK pycCra KaHana
3 O pacxoga BOAbl B KaHane
4

QO cxopoct
120.
N°130 (1)

VinoH J B GopMyne V' =C-+/R-J 3T0...

1 @ rmapaBnnNyeckuii YKI0H
2 O Nbe3oMeTPUYECKUIA YKIOH
3 O YK/IOH AHa KaHana
4 O CYMMapHbIi YKITOH

121.
N°131 (1)

®opmyna ¥V =C-+/R-J CIyXHUT A ONpedeleHHs CKOPOCTH. ..

(® paBHOMEpHOrO ABMXEHNS BOAbI
O HepaBHOMepHOro ABUXEHNS BOABI
QO ucreuenus yepes Hacaakm

H W N

O NCTe4vyeHnsa 4epes oTeepctume
122.
N°132 (1)

Mnowaab XXMBOro ce4eHns NpAMOYrofibHOro KaHasa pasHa

MU FJ'IY6MHe 3anosiHeHua 2 M
1 O1
2 ® 10
30 15
4 Q 28

... M2 Mpu WKPUHE KaHana no gHy 5



123.
N°133 (1)

Mnowaab XMBOrO CEYEHUS NPSAMOYTOSIbHOIO KaHasla paBHa ... M2 NMpu WMPUHE KaHana no gHy 10 M 1 rnybuHe
3anosiHeHnst 3 M

1 O 15
2 ® 30
3 O 17
a QO 28

124,
N°134 (1)

Mnowaab XXNBOro ce4YeHUs1 MPSIMOYroSIbHOrO KaHana paBHa ... M2 NMpu WMPUHE KaHana no AHy 1 M n rnybuHe
3anonHeHuns 0,5 m

1 O 15
2 ® 15
3 O 17
4 O 28
125.
N2135 (1)
MakcuMasnbHoe 3HaveHre Ko3dhdULMEHTA 3aN0XKEHNS OTKOCOB UMEET...
1 O rnvHa
2 O TAXeNbIN CYrIMHOK
3 @ necok
4 O cynecb
126.
N2136 (1)
MuHUManbHoe 3HayeHre KoadbdULMEHTa 3a50XXEHNST OTKOCOB UMEET...
1 @ TSKeNnasa riavHa
2 O vsxensiit cyrnuHok
3 O necok
4 O cynecb
127.
N°137 (1)
LLivpuHa no BepxXy KaHana C NpsiMOYro/ibHbIM MOMNEPEYHbIM CEYEHWEM PABHA ... M MPU LWUMPUHE KaHasa no Hu3y 4 M
1 Os
® a
O 10
QO 14
128.
N2138 (1)
LLivpuHa no BepxXy KaHana C NpsiIMOYro/ibHbIM MOMNEPEYHbIM CEYEHWEM paBHa ... M MPU LUMPUHE KaHasa Mno HU3y 3 M
1 Os
2 @ 3
30 10
4 O 14
129.
N2139 (1)
MMApaBANYECKUiA paanyc Ans KaHana c niowabio XMBoro cedeHms 20 M2 1 CMOYEHHbLIM NEPUMETPOM 5 M paBeH...M
1 O1
2 @® a
3 O 1,35
4 Os
130.
N2140 (1)
MMApaBANYECKUiA paanyc Ans KaHana c niowwabio XMBoro cedeHms 20 M2 1 CMOYEHHbLIM NEPUMETPOM 4 M paBeH...M
1 O1
2 ® s

A WN



3 O 1,35
4 Oe6
131.
N°141 (1)
Pacxoa Boabl B KaHane paseH ... M3/C npu naowaan xumeoro cedeHms 10 M2 n cpeaHen ckopoctn Boabl 0,5 M/c
1 Os
QO 28
® s
QO 180
132.
N2142 (1)
Pacxon Boabl B KaHane paBeH ... M3/C Npu Naowaamn XuBoro ceyeHmst 35 M2 n cpeagHen ckopoctu Boabl 1 M/c
1 Oes
QO 28
® 35
QO 180
133.
N2143 (1)
Pacxon Boabl B KaHasie paBeH ... M3/C Npu NjoLWaamn XuBoro cedeHnst 18 M2 n cpegHen cCKopocTu Boabl 2 M/C
1 Os
QO 28
® 36
QO 180

134.
No144 (1)
JNInHuna KPUTUYECKNX ITIYGVIH COOTBETCTBYET...

H WO N A W N

A WN

O HOPManbHOW rnybuHe
@ KPUTUYECKOM rnybuHe
O rnybuHe BoAbl Ha 3alaHHOM NUKeTe

H W N

O YPOBHIO BOAbI B HMXHEM Bbede rMApOTEXHNYECKOrO COOPYXEHMUS
135.

N2145 (1)

JInHWA HOpManbHbIX rNy6UH COOTBETCTBYET...

@ HOpMasibHOM rnybuHe

O KpuUTUyeckon rnybure

O rnybuHe Boabl Ha 3a4aHHOM NUKeTe

A W N

O YPOBHIO BOAbI B HMXHEM Bbede rmapoTEXHNYECKOr0 COOPYXEHUS

136.

N°146 (1)

YnenbHas aHeprus ceyeHusi MoToka paBHa CyMMe...

1 @ yAenbHOW NOTEHUNaNbHON SHEPTUN AABMEHUSA U YAENbHON KUHETUYECKON SHEPrum

2 O yaenbHoit noTeHUMANBLHON MOMOXKEHUS U YAENBHON KMHETUYECKON SHEPTUM

3 O yAEeNbHbIX NOTEHLMANbHbBIX SHEPIUIA NOIOXKEHNS N AABEHUSA U YAENbHOW KMHETUYECKON SHEPTrnn

4 O yAENbHOW NOTEHUWANbHON SHEPrUn NOMOXEHNS U YAENbHOW NOTEHUWANbHON dHEPrum AaBneHuns
137.

N°147 (1)

MoTok HaxoauTCs B 6ypHOM COCTOAHUUN, eCnn NapaMeTp KNHETUYHOCTU MK...

1 O =0

O <1

@ >1

O =1

138.

N°148 (1)

MapamMeTp KMHETMYHOCTM K CMNOKOMHOro NMoToKa...

1 @ <1

2 O >1

A WN



0
1

30
4 O
139
N2149 (1)
MapamMeTp KMHETMYHOCTM K NOTOKa, HaxoAswWerocs B KpUTUYECKOM COCTOSIHUM...
1 O <1
2 O >t
3 O =0
4 @ =1
140.
N2150 (1)
[MoTOK HaxoAnTCs B ... COCTOAHMM Npu k=1

1 O CMOKONHOM
2 O 6ypHOM
3 O B3BELIEHHOM
4 @ KPUTUYECKOM
141.
N°151 (1)
MoTOK HaxoAnTCs B ... COCTOSAHUM Npwn Mk<1
1 @ CMOKOMHOM
2 O 6ypHOM
3 O B3BeLleHHOM
4 O KPUTUYECKOM
142.
N2152 (1)
MoToK HaxoaMTCs B ... COCTOSIHUM Npu Mk>1
O CMOKONHOM
@ 6ypHOM
O B3BELUEHHOM

H W N

O «kputnueckom
143.
N°153 (1)

a4,

== - 3TO YpaBHEHHe. ..
g i

1 O NPbDKKOBOM DYHKLMMU

2 O rny6uHbl notoka

3 O yaenbHoit sHeprum ceueHms notoka

%5}

4 @ KPUTUYECKOIro COCTOAHUA NOTOKa
144,
N°154 (1)

BripaxkeHHe Ih—g =n,-n —[l—jcpIB[r}:]—E[nl_]] H3BECTHO KaK YpABHEHHE

HepaBHOMepHOi"O MEICKEHHUA WITH YPABHEHIE . . .

1 O YapHomckoro

2 O MaBnosckoro

3 O [.BepHynnun

4 @ BaxmeTeBa
145.

N2155 (1)

a

Beipa:kenne [, _, = {Z1 -Z - Ll—é’] -[@(Z:}—Qﬁ(zl_\)]} H3BECTHO Kak

1
YPAaBHEHHE HEPABHOMEPHOTO OBHREHHA BOOBI HITH YPABHEHHE. ..

1 O YapHoMCKoro
2 @ MaBnosckoro



3 O [.BepHynnu
4 O BaxmeTteBa
146.
N2156 (1)
KpvBas cBo604HOM NOBEPXHOCTU MOTOKA CAYXWUT AN HAXOXAEHUS B N060M ceveHumn pycna...
1 @ rnybuHbl NOTOKa U cpeaHeln CKOPOCTU ABMXKEHUS BOAbI
2 O TONIbKO CpefiHen CKOPOCTU ABUXEHUS BOAbI
3 O TONbKO rNybuHblI NOTOKa

4 O ruapaBnnueckux xapakTepucTUK NoToKa
147.
Ne157 (1)

BrlpaskeHHe y =b+2h+/1+ m’ CIY/KHT IJIA OIpe IeJeHN. . .

1 O rmapaBanyeckoro nokasartens pycna
2 O KoopauHaTtbl X

3 O OTHOCUTENbHOWM rNybuHbI KaHana

4

@ CMOYEHHOIro nepnMeTpa TpaneuenaanbHOro KaHana
148.
N°158 (1)

BBIPH}KEHHE n= E CIIVAEHT OJIA OIIPeOeJICHHA. . .
hy

O ruapaenuueckoro nokasatens pycna

(O cMoueHHoro nepumeTtpa TpaneLenaanbHoro KaHana

O rny6uHbl paBHOMEpPHOTO ABMXEHMS

A W DN R

@ OTHOCUTENBHOW rNybuHbl KaHana
149.
N°159 (1)

dopmyna [, =4.5-h H3BecTHa Kak dopMyIa...

O H.H. MNaBnosckoro
O B.A. baxmeTeBa
O BenaHxe
@ CadpaHeua
150.
N°160 (1)
Mpwn yknoHe gHa pycna i=0 dhopMnpytoTcs ... KpMBbIX CBOBGOAHOM MOBEPXHOCTU
1 O BOCEMb
2 O TpU
3 @ ase
4 O naTb
151.
Ne161 (1)
Mpwn yknoHe gHa pycna i>0 dopMupytoTcs ... KpMBbIX CBOBOAHOM MOBEPXHOCTU
1 @ BOCEMb
2 O Tpu
3 O ase
4 O nsaTb
152.
N°162 (1)
Mpwu yknoHe gHa pycna i<0 dhopMupytoTcs ... KpMBbIX CBOBGOAHOM MOBEPXHOCTU
1 O Tpu
2 @ ase
3 O nsaTb

4 O BOCEMb
153.

H W N



N2163 (1)
BypHbI noTok 6yaeTt HabnwoaaTbes, ecnu ynucno dpyaa...
1 O =1
2 @ >1
3 O =0
4 O <1
154,
N2164 (1)
CnokoliHbI NoTok byaeT HabnoaaTbes, ecnn ymcno dpyaa...
1 @ <1
2 O =1
3 O >1
4 O =0
155.
N2165 (1)
MOTOK HaxoANTCSt B KPUTUYECKOM COCTOSIHMM, ecnu yucno dpyaa ...
1 O <1
2 @® =1
3 O >1
4 O =0
156.
N°166 (1)
BypHbIN NOTOK MMeEeT MecTo Koraa...
1 O h>hkp
2 O h=hkp
3 @ h<hkp
157.
N2167 (1)
CrOKOMHbI NOTOK MMEEeT MecTo eC/u...
1 @ h>hkp
2 O h=hkp
3 O h<hkp
4 O h=0,5hkp
158.
N2168 (1)
MOTOK HaxoAUTCSt B KPUTUYECKOM COCTOSIHUM €CIN...
1 O h>hkp
2 @ h=hkp
3 O h<hkp
4 O h=0,5hkp
159.
N°169 (1)
KpUTHyeckuii yKioH pycna ikp COOTBETCTBYET rnybuHe ...
1 @ h=hkp
2 O h<hkp
3 O h>hkp
160.
N°170 (1)
Mpwn yknoHe gHa i>0 obpa3syeTcs...
1 @ LWeCTb KPMBbIX NOAMNOpa M ABE KPUBbLIX chaaa
2 O ABe KpuBble cnaga
3 O ABe KpuBble noanopa

4 (O «kpusas noanopa v kpuBas cnaaa
161.
N2171 (1)

Bua kpuBoli cBO6OAHONM NMOBEPXHOCTU onpeaenseTcs, UCXoAs U3 CpaBHEHUS...



1 O rny6uH h0 n hkp

2 O yKnoHoB i0 u ikp

3 @ rny6uH h0, hkp 1 h 1 yknoHoB i n ikp

4 O rny6uH hO u hkp n yknoHos i0 u ikp
162.

N2172 (1)

MWHUMYM KPUBOW yAENbHOW SHEPrMKN MOTOKA OTBEYAET ... FNybuHe
1 @ KpUTU4ecKom
2 O HOPManbHOWM
3 O MaKCcMManbHOM
4 O MUHUManbHOWM
163.
N2173 (1)
MapaMeTp KMHETUYHOCTU XapaKTepuayerT...
O SHEepreTMyeckoe COCTOsiHME NMOoToKa Mo ero AJsiMHe
@ SHepreTMyeckoe COCTosIHME MOTOKa B €ro ce4yeHum

(O sHepretuueckoe cocTosiHWE NOTOKA NPN KPUTUUYECKOI Fy6rHE

H W N

O dHepreTMyeckoe COCTosiHME NOToKa Npu HOpManbHOW rnybuHe

164.

N°174 (1)

MapaMeTp KMHETUYHOCTM paBeH 0,856. YTo MOXHO CKa3aTb O COCTOSIHUM MOTOKa B pacCMaTpMBaEMOM CeYeHnmn?
@ MOTOK Haxo0AMUTCS B CMTOKOMHOM COCTOSIHUM

O MOTOK HaXOAUTCHA B KPUTUHYECKOM COCTOSIHUM

O napameTp KWHETUYHOCTM He MOXeT 6biTb MeHbLUe eaAnHULbI

A W DN R

O NOTOK HaxoAuTCsl B 6YPHOM COCTOSIHUM
165.
N°175 (1)
MapaMeTp KMHeTUYHOCTU paBeH 1,56. YTo MOXHO CckasaTb O COCTOSIHMM MOTOKa B pacCMaTpMBaeMOM CeyeHumn?
1 O NMOTOK HAaXOAUTCS B CMOKOMHOM COCTOSIHUM
2 (O notok HaxoaUTCs B KPUTUUYECKOM COCTOSIHUM
3 O napamMeTp KMHETUYHOCTU He MOXET 6biTb MEHbLUE eANHULbI
4 (® notok HaxoaUTCs B GyPHOM COCTOSIHUM
166.
N°176 (1)
MapaMeTp KMHETUYHOCTU paBeH 1. YTo MOXHO cKa3aTb O COCTOSIHMM MOTOKa B pacCMaTpMBaeMoOM CeUYeHumn?
1 O noToKk HaxoaMTCS B CMOKOMHOM COCTOSIHUM
2 @ NMOTOK HAaXOAUTCS B KPUTUUYECKOM COCTOSIHUM
3 (O napaMeTp KMHETUUYHOCTM He MOXET 6biTb MEHBILE €ANHULbI
4 O NOTOK HaxoAuTCsl B 6YPHOM COCTOSIHUM
167.
Ne177 (1)
[ns BofocnMBa C TOHKOW CTEHKOM XapaKTEPHO COOTHOLUEHME. ..
1 (® s/H<0,67
2 O 0,67<S/H<2
3 O 2<s/H<10
a4 O s/H<12
168.
N°178 (1)
YkaxuTe, raoe usmepsietcs rinybvHa notoka Ha BOAOC/MBE C LUMPOKUM MOPOroM
1 O B koHUe BOAOCAMBA, FAE MPOUCXOANT UCKPUBIIEHNE NIMHWIA TOKa
2 O B HayaslbHOM CeyeHuun nopora, rae HabnwogaeTca cnen KpuBo CBO60AHON NOBEPXHOCTM

3 @ B CeYeHu, rAe AaB/ieHre pacnpeaenseTcs no rmapocTaTMyeckoMy 3aKoHy B MecTe nepernéa Kpunsom
CcBO60AHOM NOBEPXHOCTHU
169.
N2179 (1)
YKaXuTe, Kakoli pacxos BOAOC/MBA C LUMPOKMM MOPOrom 6osiblue: npu cBO60AHOM UCTEYEHMM UK MPU HECBOBOAHOM
NCTEYEHUM



1 @ pacxoibl paBHbl

2 O npu HecBo6OAHOM MCTEUEHUM

3 O npu cBo60AHOM UCTEYEHUN
170.

N2180 (1)

KoadduumneHT pacxona BofocnvMBa C LUMPOKMM NMOPOroM OMbITHLIM MyTEM OnpeaensieTcs Kak...

1 O npousBeneHne 6e3pasmepHbiX KO3IDDOULMEHTOB CKATUS U CKOPOCTU

2 (® oTHoweHVeE AEICTBUTENBHOIO Pacxoaa K TEOPETUYECKOMY

3 O paBHbIi KOIPPUUMEHTY CKOPOCTU, NPU YCI0BUMK, YTO KOIDDULMEHT CKATUSA CTPYM paBeH eanHuLe
171.

N°181 (1)

[eomeTpuyeckunit Hanop Haa rpebHeM BOAOC/AMBA C LUMPOKMM MOPOroM Mpu BbiCOTE rnopora 6onblue eanHULUbI paBeH
pa3HunLE OTMETOK...

1 @ YPOBHSI BOAbI B BEPXHEM bbede 1 nopora BoAOCMBaA

2 O YPOBHel BOAbl B BEPXHEM U HUMXKHEM Bbedax

3 O YPOBHSI BOAbI U fiHa NOABOASILLErO pycra B BEpXHeM b6bede
172.

N°182 (1)

KoaddunumeHT pacxona BoAOCIMBA C TOHKOW CTEHKOWM OMbITHLIM MYTEM OMpeaenseTcs Kak...

1 O npounsseseHne 6e3pasMepHbiX KO3IDDULMEHTOB CKaTUS U CKOPOCTU

2 @ OTHOLUEHME AeACTBUTENIbHOIrO pacxoAa K TeopeTUyYecKoMy

3 O paBHbIii KO3 PUUMEHTY CKOPOCTU, NPU YCNOBUU, YTO KOIDDULMEHT CKATUA CTPYU paBEH eanHuLEe
173.

N°183 (1)

BbibepuTe, B KakoM Cilydae nosydaeTcsi NoATOMNNEHHbIA BOAOCANB C TOHKOW CTEHKOM

1 @ YpPOBEHb HMXHero bbeda pacnonaraercs Bbiwe rpebHs BOAOCIMBA; B HMXHEM bbede nMmeeT Mecto CokomHoe
COCTOSIHME NOoTOKa

5 O YPOBeHb HMXxHero 6beca pacrnonaraeTtcs Bbile rpebHs BOAOCNMBA; B HMXHEM bbede nmeet mecto 6ypHoe
COCTOSIHWE MoToKa

3 O YpOBeHb HMXHero bbeda pacnonaraetcs HMXe rpebHa BOAOC/IMBA; B HUXHEM bbede nMeeT MecTo CNoKomHoe
COCTOSIHME MOoTOKa

174.
N°184 (1)
KoadhduumeHT pacxoaa BOLOCIMBA NPAKTUYECKOro Npodunas NosIMroHanbHOro oyeptaHusa B cucteme CU nmeet
pa3MepHOCTb...

1 @ 6e3pa3mepHbIf
2 O M

3 O c™

4 QO wm3

175.
N2185 (1)

KoadhduumneHT pacxoaa BoAOC/IMBA NPAKTUYECKOro NPoduas KpMBOMHENHOMO oYepTaHus B cucteMe CU nmeet
pa3MepHOCTb...

1 @ 6e3pasmepHbIf
Owm
O e
O M3
176.
N2186 (1)
YKaxuTe npy NOCTOSHHOM Hanope H=const kakol KoaddunumeHT pacxoga 6onbwe: m nanm mo
1 O m> mo
2 O m=mo
3 @ mo> m
177.
N2187 (1)
Bogocnue, y KOTOpOro AasneHue noj CTpyen MeHblue aTMOChEepPHOro Ha3blBaeTCs...

H WON

1 O HecoBepLUEHHbIN
2 O c 60KOBbIM CXaTMeM



3 O MOATOMN/IEHHbIN
4 @ COBepLUEHHbIN
178.
N2188 (1)
Boaocnue ¢ TOHKOW CTEHKOM 6yaeT NOATOMNMAEH MNpW...
1 O HaZBUHYTOM rMApaB/IMYECcKOM Npbixke n P>h6
2 O OrorHaHHOM rMApaB/IMYECKOM Npbixke n P<h6
3 O rMApaBINYECKOM MPbIXKE B MpeAebHOM MOMoXeHUn n P>==h6
4 @ HaABWMHYTOM rMApaBANYECKOM Npbixke u P<h6
179.
N2189 (1)
BbibepeTe OCHOBHblE MapaMeTpbl, OT KOTOPbIX 3aBUCUT pacxoj HEMOATOMIEHHOr0 BOAOC/MNBA
1 O OT A/IMHBI BOAOCNMBHOrO dpoHTa b, ckopoctn noaxoaa VO, Hanopa Hag rpebHem H
2 O OT ANMHbI BOAOC/IMBHOrO poHTa b, Hanopa Haa rpebHem H, yckopeHus cBobofHOro nageHuns g
3 @ OT ANMHbI BOAOC/MBHOro dpoHTa b, ckopoctn noaxoaa VO, Hanopa Haa rpebHem H, yckopeHusi cBo6oaHOMo
nageHus g
180.
N2190 (1)
McTeyeHne yepes BOAOCANB NPOUCXOANT Mo AeNCTBUEM CUSbI...
O TpeHus
O NOBEPXHOCTHOIO HATSXKEHUS

O TpeHus 1 NOBEPXHOCTHOrO HaTsHKEHMS

H W N

@ TSHKECTH
181.
N°191 (1)
YKaxuTe, B UeM pasnnymne kKoapdunumMeHToB pacxoga m 1 mo
1 @ MO yunTbIBaeT CKOPOCTb Noaxoaa
2 O MO He y4YuTbiBaeT CKOPOCTb NoAxoAa
3 O M y4YnTbIBaeT CKOPOCTb NMOAX0AA
182.
N°192 (1)
YKkaxuTe, kakon kKoadduumMeHT pacxoaa 6onblie m UM mo ana BoaocimBa-sogomepa TomcoHa npu H=const
1 O m> mo
2 O m= mo
3 @ mo> m
183.
N°193 (1)

Mepeuncnnte, Kakne BO3MOXHbl POPMbI CTPYU NPU UCTEUYEHUM Yepe3 BOAOCMB C TOHKOW CTeHKol 6e3 gocTtyna
BO34yXa noA Hee

1 O noaxatas HenoaTonNeHHas, NogxaTas NoATONAEHHas
2 O nopxatas HenoaTonneHHasi, npuAUMLWAS

3 @ noa)Xartasd HenoAToNMIEHHaA, noaXaTtaa NoATONJIEHHadA, npuannuasa
184.
N°194 (1)

BbibepeTe AnanasoH, B KOTOPOM HaxoAMUTCS 3HauYeHne KoadduumneHTa pacxoaa AN COBEPLUEHHOIo0 BOAOCMBA C
TOHKOW CTEHKOM

1 O 0,409< m0<0,49
O mo0<0,409
(® m0>0,49

QO 0,3< m0<0,385

185.

N2195 (1)

Boaocnue ¢ TOHKOW CTeHKoM 6yaeT noaTonneH, ecnu cobnogaeTcs ycnosme

A WN

npyu OTOrHaHHOM FMAPaBANYECKOM MpbixKe U P<h6
npu rMapaBaNYeCcKoM MpbIXKe B NpeAesbHOM NonoXxeHun n P<h6

npv HaABUHYTOM rMapaBMYecKol npbixke n P>h6

H W N

@000

npv HaABUHYTOM FMAPABAMYECKOM NpbiXKe U P<h6



186.
N°196 (1)

BbibepeTe 3HaueHne KoaduuneHTa pacxoaa TpaneuemaanbHoro sogocnmea-sogomepa npn H=(0,05-1,00)m; P=(3-
4)H n V0<=0,5m/c

1 O mo=0,316
2 O m=0,625
3 O m=0,490
4 (® mo0=0,420
187.
N2197 (1)
KoaddunumeHT pacxona BoAOCIMBa C TOHKOW CTeHKOM B cucteMe CY umMeeT pa3aMepHOCTb...
1 @ 6e3pa3mMepHbIN
2 O M
3 O CcM
4 O M3
188.
N2198 (1)
ﬂ,ﬂﬂ BOAOC/IMBaA NPakKTUYECKOro I'IpOCbVIJ'I;I XapaKTeEPHO COOTHOLLUEHME...
1 O s/H<0,67
2 (® 0,67<S/H<2
3 O 2<s/H<10
a4 O s/H<12
189.
N2199 (1)
[nsa Bogocnuea C WMPOKMM MOPOrOM XapaKTEPHO COOTHOLLEHME...
1 O s/H<0,67
2 O 0,67<S/H<2
3 ® 2<S/H<10
4 O s/H<12
190.
N2200 (1)

KoadhduumneHT pacxoaa BoAOC/IMBA NPAKTUYECKOro NPoduis KpMBOAMHENHOMO oYepTaHus B cucteme CU nmeet
pa3MepHOCTb...

1 @ 6e3pa3mMepHbIN
2 O M

3 O CcM

4 O M3

191.
N°201 (1)

KoadhduumMeHT pacxoaa BoAOC/IMBA NPAKTUYECKOro Npoduas NoanMroHansHoro odeptaHus B cucteme CU nmeet
pa3MepHOCTb...

1 @ 6e3pa3mMepHbIN
2 O M
3 O CcM
4 O M3
192.
N°202 (1)
CooTHoweHne S/H<0,67 obycnaenneaeT BOAOC/MB...
1 O C WWMPOKUM NMOPOrom
2 @ C TOHKOW CTEHKOM
3 O npakTuyeckoro Npoduns KpMBOJIMHENHOIO OYepTaHUs

4 (O npaktuueckoro npoduns pacnaacTaHHoro Tna
193.
N°203 (1)
YKaxuTe cuny, nos AeNCTBUEM KOTOPOW MPEMMYLLECTBEHHO NMPOUCXOAUT UCTEYEHUE Yepe3 BOAOC/IMB C TOHKON CTEHKOW
1 O cuna noBepxHOCTHOrO HaTsKeHMS

2 O cuna nHepummn



3 @ cuna TaxecTu

4 O cufa UHepLUMn 1 TpeHus
194.

N2204 (1)

YKaxuTe B UeM pasnumuume koadhduuneHToB pacxoga m nu mo0

1 O Ko dMUMEHT pacxoda M yunTbiBaeT CKOPOCTb NOAX0AA

2 O KoaddumumneHT pacxoga m0 He y4MTbiBAeT CKOPOCTb Noaxoaa

3 @ KoaddununeHT pacxoga m0 yunTbiBaeT CKOPOCTb NOAX0AA
195.

N2205 (1)

Bopnocnue, naBneHne BOKPYr CTPYM KOTOPOro aTMOChepHoe HasblBaeTCs...

O HECOBEPLUEHHbIN

@ COBepLUEHHbIN

O NoATOMNNEHHbIN

A W N

O Cc 60KOBbIM CXXaTUEM
196.
N2206 (1)

YKaxute pacctosiHne oT rpebHs BOAOCIMBA C TOHKOM CTEHKOM, Ha KOTOPOM onpefensieTcsl 0OTMETKa YPOBHS BOAbI B
BepxHeM bbede

1 O L=H
2 O L<3H
3 ® L>3H
4 QO L>5H
197.
Ne207 (1)
YKaxuTe paccTosiHWe, Ha KOTOPOM M3MepsieTCs Hanop Ha BOAOC/IMBE
1 O L=H
2 O L<3H
3 ® L=(3-4)H
a4 O L>5H
198.
N°208 (1)
CooTHoweHune 0,67<S/H<2 obycnaBnueaeT BOAOC/MB...
1 O C LUMPOKUM MOPOrom
2 O C TOHKOW CTEHKOM
3 @ NpakTUyYecKkoro Npoduas NOANroHanbLHOro o4epTaHus
4 O NpakTUyeckoro Npoduns pacniactaHHOro Tuna
199.
N2209 (1)
CooTHoweHne 2<S/H<10 obycnasnnBaeT BOLOC/MB...
1 @ C WWMPOKUM NMOPOrom
2 O C TOHKOW CTEHKOM
3 O NpakTU4Yeckoro Npoduas NOAUroHasbHOro o4YepTaHus
4 O NpakTUyecKkoro Npoduas pacniactaHHoOro Tuna
200.
N°210 (1)
Boaocnuebl C TOHKOW CTEHKOW NpeAHa3HaYeHbl ANs N3MepeHUs...BoAbl
1 O YPOBHS
2 O CKOpOCTH
3 O Hanopa
4 @ pacxoaa
201.
Ne211 (1)
[Onsa BbiBoAa popMybl pacxoga BOAOCIMBA C LUMPOKUM MOPOroM MCMNOJb3yeTcs...
1 O TeopeMa 06 M3MeHeHUM KONYecTBa ABMXKEHUS

2 @ ypaBHeHuns bepHynnun



3 (O ypaBHeHus HepaspbIBHOCTY NOTOKa

4 O ypaBHeHus Diinepa
202.
N2212 (1)
FeomeTpuyeckunii Hanop Haa rpebHeM BOAOC/MBA Ha3blBaETCS...

1 @ pPa3HOCTb OTMETOK YPOBHSI BOAbl B HMXXHEM Bbede 1 BepxHen Touke rpebHs BoAOCIMBaA Ha paccTosiHum L=(3-
5)H oT ero rpebHs

2 O pPa3HOCTb OTMETOK YPOBHS BOAbI U AHA NOABOASILLErO pycna B BEpXHeM bbede
3 O Pa3HOCTb OTMETOK YPOBHEI BOAbl BEPXHErO U HUXHEro bbeda
203.
N°213 (1)
Ykaxute pacctossHne oT FDEGHH BOAOCNMNBa Ha KOTOPOM onpeaendeTtcd oTMeTKa yYpoBHS BOAbl B BEPXHEM 6bed)e
O L=H
QO L<3H
® L=(3-5)H
QO L>5H
204.
N9214 (1)
Ha BoAocCnmBe C WUMPOKMM NMOPOroM yCTpamBaeTCAa CKpyrfieHHaa BXoaHaa 4acTb ANs...

A W N

1 @ yBenuuyeHus koadduumeHTa pacxosa Bo40CIMBaA
2 O yBennuenns conpoTMBneHs Ha BXoAe BOAOCIUBA
3 O yBENMYEHUs Hanopa Ha BOAOCIMBE

4 (O yMeHblUEHNS NPOMYCKHOM CNOCOGHOCTH
205.
N°215 (1)

KoaddummenT pacxoma BomocauBa IpakTHISCKOTo POl KPHBOIWHEHHOTO ouepTanus B cucteme CU
UMeeT Pa3MEPHOCTb. ..

@ 6e3pasmepHbIf
Owm

O

O M3

206.

N2216 (1)

Hy B dopmyne Q=0 -mb.j2g -H,f * 3T0....

Hanop Ha rpebHe BOAOC/IMBA C y4E€TOM CKOPOCTU Noaxoaa

H W N

Hanop Ha rpebHe BogocnMBa
reomMeTpuyeckunin nepenas ypoBHei Boabl

O00®

A W DN -

Ko3(pPMUMEHT noaToneHns
207.
N2217 (1)

Koaddummenr o, B popmyne O=oc, -mb.j2g -Hj': * Ha3EIBaeTCA...

K03(pDULMEHTOM pacxosa BOAOCIMBA
KO3 DULNEHTOM 3a510KEHNSA OTKOCOB
CKOPOCTHbIM KO3 PULMEHTOM

KO3 DUUNEHTOM NOATOMIEHUS

@000

N2218 (1)

nybuHa, B KoTOpoOl obpa3yeTcs ckaToe cevyeHue HasblBaeTCs...
1 O KpuTnyeckas

2 O HopManbHas

3 O yAenbHas
4

® oxaras
209.



N2219 (1)
KoadhduumneHT pacxoga NoATOMNIEHHOro BOAOC/IMBA C LUMPOKUM MOPOroM paBeH...
1 O m=0,49
2 O m<0,409
3 O m>0,625
4 (® 0,3< m<0,385
210.
N2220 (1)
BbibepeTe pa3zmepHOCTb koadduumeHTa noaTonaeHuns 8 CA
Owm
O %
@ 6e3pa3mMepHbIN
QO w/c
211.
N2221 (1)
BbibepeTe AnanasoH, B KOTOPOM HaxoauTcs KoadduumMeHT pacxoaa BOAOC/IMBA C LWUMPOKMM NMOPOroM
1 O m=0,49
2 O m<0,409
3 O m>0,625
4 ® 0,32< m<0,385
212.
N2222 (1)

YKaxuTe cuny, nos AeACTBMEM KOTOPOW NMPenuMyLLECTBEHHO NMPOUCXOAUT UCTEYEHME Yepe3 BOAOC/IMB C LUMPOKUM
noporom

A W N

1 O cuna NoBEePXHOCTHOIO HaTSXeHUs
2 O cuna uHepumu
3 @ cuna TaxecTm
4 O cuna MHEpUMK U TpeHus
213.
N2223 (1)
BbibepeTe 3Ha4YeHMe OTHOCUTENbHOW TOMLWMHbLI BOAOC/IMBHOW rpaHy BOAOCAMBA C LUMPOKUM MOPOroM
1 QO s/H<0,67
2 O s/H>10
3 @® 2<S/H<10
4 O 0,67< S/H<=2
214,
N2224 (1)
BbibepeTe 3HayeHMe OTHOCUTENbHOW TONLMHBLI BOAOC/TIMBHOW FPaHX BOAOC/IMBA C TOHKOW CTEHKOM
1 (® s/H<0,67
2 QO s/H>10
3 O 2<s/H<10
4 O 0,67< S/H<=2
215.
N2225 (1)
CxaToe ceyeHne Ha BOAOC/IMBE NpaKTuyeckoro npoduns obpasyetcs...
1 O Ha BXO4Ee BOAbl HAa BOAOCNUB
2 @ HENoCpeACTBEHHO 3a BOAOC/IMBOM, TAe CTPYs BCTPeYaeTcs C AHOM OTBOASLLEro pycna
3 O Ha rpebHe BoaocnMBa
4 O B OTBOASALLEM pycie
216.
N2226 (1)
CnoxHbiii Tpybonposog - 370 ...
1 O Tpy6onpoBoa, COCTOSAWMIA U3 OAHON NUHUK TPY6, MMEIOLWUNIN HENOCTOSHHbIN pacxoa
2 O TpybonpoBoa, COCTOSLWNIA U3 OAHOM NUHUM TPYy6, UMEIOLLMIA NOCTOSIHHbINA pacxos
3 @ Tpy6onpoBoA, COCTOSALWMIA U3 MarucTpanbHon Tpybbl 1 psaa NpucoeauHeHnn
4 O Tpy6onposoa Manol ANWHbI C 60MIbLUMM YUC/IOM MECTHbLIX COMPOTUBIEHUN



A W N = A W N = A W N = A W N =

A W N
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1

H WON

217.
N2227 (1)
KopoTkuit Tpybonposog - 3T0 ...

O
O]
O
O

Tpy60onpoBoA, Y KOTOPOro MeCTHble NMOTEPU COCTaBSIOT MO CpaBHEHMIO C NoTepsiMn no anvHe (5-10)%
Tpy6onposoa Masnoi AnnHbl C 60bLUMM YUC/IOM MECTHbIX COMPOTUBIIEHUI

TpybonpoBoa, COCTOSLNIA U3 OAHOM NUHUM TPY6, UMEIOLLMIA NOCTOSIHHBIA pacxos

BOAOMNpoBoAHasA Tpyba

218.
N2228 (1)
OnuHHbIN TPYBOMpoBOA - 3TO ...

O
O
O
O]

Tpybonposoa anuHon 6onee 1000 m

TpybonpoBoa, COCTOSLWNIA U3 OAHOM NUHUK TPYy6, UMEIOLLMIA NOCTOSIHHbIA pacxon
TpybonpoBoA4, Y KOTOPOro MecTHble NoTepU Hanopa COM3MEpPUMbI C MOTEPSIMU MO ANNHE
Tpy6onpoBoa, y KOTOPOro MecTHble noTepun Hanopa cocTtasnsitoT 5-10% oT noTepb Mo AJINHe

219.
N2229 (1)
KoaddnumeHT rmapaBnmyeckoro TpeHust 3aBUCUT OT ...

O]
O
O
O

MaTepuana Tpy6onposoaa
CKOPOCTU XNAKOCTU
Hanopa XuaKoCTU
pacxoda XWAKoCTH

220.
N°230 (1)
[BUxeHne XNAKOCTU B Tpy6ONpoBoAe NPOMCXoAMT 6naroaaps TOMy 4To ...

O
O]
O
O

3Heprus B KoHue Tpy6bl 6onblue sHeprun B Havane Tpybbl
3Heprus B Hayane Tpybbl 6osblle 3HEPrUK B KOHLE TPY6bI
3Heprus notoka pasHa 0

3Heprus notoka 6onble 1

221.
N°231 (1)
[aenexune B Tpybonposogax nepenaercs ...

O
O]
O
O

faBfieHne Bo3pacTaeT B Hayane TpybonpoBoaa OT UCTOUYHMKA BO3MYLLEHUM
M3MeHeHMe JaBfieHWs NnepeaaeTcs No BCEM HanpasneHusM Tpybonpoeoga 04MHaKOBO
HabntoaaeTcs rmapasnmMyeckunii yaap B Tpybonposose

He HabnlaaeTcs rnapasnuyeckuin yaap B Tpybonposoae

222.
N9232 (1)
YaensHoe conpoTusieHne Tpybonposoaa nNpuHUMaeTcs no ...

O
O]
O
O

AnameTpy TpybonpoBsoaa

MaTepuany v anameTpy Tpy6onposoaa
pacxoay 1 XuBOMy ceuveHuto Tpybonposoaa
CKOPOCTY XUAKOCTU B Tpy6onposoae

223.
N°233 (1)
TpaH3uTHbIA pacxog - 3T0 ...

O
O
O]
O

pacxoa XuaKocTu B Hayane Tpy6onpoBoja

pacxoA >XWAKOCTU paBHOMEPHO OTAENSAIOLLEACS Mo NyTy
pacxo XUAKOCTW, NpoLeAaLlmnit Yepes Tpy6onpoBosa
pacxoa XUAKOCTU B KOHLE Tpybonposoaa

224,
N2234 (1)
YaenbHoe conpoTuBneHne Tpy6onpoBoaa U3MepsieTcs B ...

O]
O
O
O

c2/m6
M

Ma

BT



225.
N°235 (1)
YaenbHbli pacxo XWAKOCTU - 3T0 ...
1 (® pacxon Ha OAHOM MOrOHHOM METPe AIMHbI TPY6ONpOBOAa
2 (O pacxoa *MaKoCTV paBHOMEPHO OTAENSIOWEACS MO NyTH
3 (O pacxoa xwmakoctv, npoweatwmii yepes Tpy6onpoBoA
4 (O pacxoa KMaKOCTH B KOHLE TpyBonpoBoaa
226.
N2236 (1)
KoadhduUumneHT nonpaBku K CKOPOCTU MPUHUMAETCS MO ...
O pacuetHomy pacxoay Tpy6onposoaa
QO cranpapTHoMy anametpy Tpy6onposoaa
(® cKopoCTM ABMKEHNS KMAKOCTU B TPy6ONpOBOAE

H W N

O yaenbHOMY COMpOTUBMEHMIO Tpy6onpoBsoaa
227.
N2237 (1)
MyTeBon pacxop - 370 ...
1 O 0THOpP XWMAKOCTU B OTAENbHbIX TOYKaX
2 @ oTH0p XMAKOCTU No AnvHe Tpybonposoaa
3 O pacxoz Xuakoctu, B Tpybonposoae
4 O pacxof XUAKOCTU B KOHUe TpybonpoBoaa
228.
N2238 (1)
Obwas dopmMyna Ans onpeaenieHns pacy4eTHOro pacxoaa B Tpybonposoae ...
1 @ qp=qTt+0,5gn
2 O qp=0,5qn
3 O ap=qr
4 O qp=qr+qn
229.
N°239 (1)
TynukoBas BOAOMNPOBOAHAS CETb COCTOUT U3 ...
1 @ MarucTpanbHoro TpybonpoBosa v CeTn OTBETBAEHUIA
O Koneu BOAOBOAOB
O MarucTpanbHoro Tpybonposoaa

A WN

O BOAOHaNopHon 6awHu n Bogoeoaa

230.

N°240 (1)

FnybuHa yknaakv TpybonposBosa BoAONPOBOAA B FPYHT paBHa ...
1 O rnybuHe npoMepsaHusa rpyHTa

2 (® rny6une 6onee npomep3aus rpyHTa

3 O rnybuHe B 3aBUCMMOCTKM OT penbeda MecTHOCTU

4 O rnybvHe paBHOI agnameTpy
231.
N2241 (1)

YBenunyeHue gnameTtpa TpybonpoBoaa Npu NOCTOSSHHOM pacxoje BfeYyeT 3a coboi ...

1 @ yMeHbLLEHNe CKOpOCTU
2 O yBe/IM4YeHmne CKopocTu
3 O HEN3MEHHOCTb CKOPOCTH
4 O OCTaHOBKY ABWXEHUSA
232.
N2242 (1)
YMeHbLUeHWe AnaMeTpa Npu NOCTOSSHHOM pacxoje BfieyeT 3a coboli ...
1 @ yBeNnyeHne notepb Harnopa
2 O yMeHblUEeHne noTepb Hanopa
3 O HEN3MEeHHOCTb NoTepb Hanopa
4 O OTCYTCTBUWE NOTEPbL Hamnopa



233.
N2243 (1)
YBenunyeHune gnameTtpa TpybonpoBoaa Npu NOCTOSSHHOM pacxoje Bfe4yeT 3a coboli ...
1 O yBenuyeHne notepb Hanopa
2 @ yMeHblUeHne noTepb Hamnopa
3 O HEU3MEHHOCTb NoTepb Hanopa
4 O OTCYTCTBME NOTEPb Harnopa
234.
Ne244 (1)
YaenbHoe conpoTuBneHue Tpybonposoaa 370 ...
1 O notepu Hanopa Ha agnuHe 100 m
2 O rnoTepu Hamopa npu nponycke pacxoaa 1 m3/c
3 @ noTepu Hamnopa Ha y4yacTke A/IMHON 1 M Npwu Nponycke eagMHUYHOro pacxoaa
4 O noTepu Hanopa npu nponycke pacxoga 1 n/c
235.
N2245 (1)
YanenbHoe conpoTueneHue TpybonposBoaa 3aBUCKT OT ...
1 O TemnepaTypbl XUAKOCTH
2 O BA3KOCTU XWAKOCTH
3 @ MaTepuana u gnametpa Tpybonposoaa
4 O AnviHbl TpybonpoBoaa

236.

N2246 (1)
Q= uw.[2gH

dopmyna CILYKUT IUJIS OIIPENICIEHNUS . ..
1 O pacxopa NoToKa XUAKOCTU
2 @ pacxofa XuAKOCTM B KOPOTKOM Tpy6onposoae
3 O pacxofa XuakocTu B ANMHHOM TpybonpoBsoae
4 O pacxopj Hacoca

237.
N2247 (1)

Koaddumnment b Bo BTOpoii BOAOIIpoBOgHON hopMmyIie h=Agilkb

O K03 PUUMEHT CKOPOCTHU
@ KO3(PPUUMEHT, yunTbiBaOLWMIA NOTEPU HaMopa B MECTHbIX COMPOTUB/IEHUSX
O KoapPpurumneHT Lesn

O KoadduuneHT Japcu
238.
N2248 (1)

A W N

Koaddumuent k Bo BTopoii Bo1onpoBoHOM hopMmyie h=Agilkb

@ KO3 dUUNEHT CKOPOCTH
O ko3 puumeHT LLesn

O KoadduuneHT Japcu

O K03 durumeHT Kopmonuca

239.
N°249 (1)

H W N

MHOXuTENH A BO BTOPOU BOJIOITPOBOIHOM (hopmyIie h=Aglb

1 O conpoTtueneHue Tpybonpoeoaa
2 @ yAenbHoe conpoTuBieHne Tpybonposoaa
3 O KoadduumneHT LWesn

o...

o...



4 O ko3 duumeHT dapcu

240.

N2250 (1)

FmapaBnnyeckuii yaap B Tpy6onpoBoaax BO3HUKAET MpU ...

1

H WON

O]
O
O
O

241

BHE3arnHoM OTKJ/IlOYEHMM Hacoca Ha Tpybonposoae
NAaBHOM 3aKpbITUM 3aBUXKM Ha HanopHOM Tpybonposoae
nepeksItoYeHNM Hacoca C oA4HOro TpybonpoBoaa Ha Apyron
napannenbHon paboTe HacocoB Ha TpybonpoBoa

Ne251 (1)
MmapaBnuyecknii yaap - aTo ...

1

A WN

H W N

O]

O
O
O

KonebaTenbHbIN Npouecc, BO3HMKaWnii B Tpyb6onpoBoae nNpy BHE3aNHOM M3MEHEHUW CKOPOCTU ABUXKEHUSA
XNAKOCTH

npouecc, Nponcxoaswmii B Tpybonposoae npu NOCTOSSHHOM CKOPOCTU ABUXEHUS XUAKOCTU
npoLecc, NPoUCXoAsLWNA B TpybonpoBoae Npy U3MEHEHUM pacxoAa XUAKOCTU
npouecc, NPoucxXoasLmii B Tpybonposoge npu napannensHon pabote Hacocos

242.
N°252 (1)
BnepBsble ruapaeavMyeckuin yaap 6bi1 UCCNEeAoBaH ...

O]
O
O
O

243

H.E.>)KykoBCcKuM
[.BbepHynnu
N.BepHynnu
O.PeitHonbacom

N°253 (1)

Ap =pV 310 usmeneHue mpu rHApOYIADE ..

H W N

c =
P Ey+d/E,

O]
O
O
O

AaBneHunsa
CKOpOCTH
Hanopa
pacxoaa

244,
N°254 (1)

1

- 3TO ...

1 (® ckopocTb pacnpocTpaHeHust yaapHOi BOSHBI
2 (O cropoctb ABMKEHUS XNAKOCTM B TPYBONpoBOAe
3 (O wmoaynb ynpyroctv crerok Tpy6onposoaa
4 (O moaynb ynpyrocti xuakocty
245.
N°255 (1)

MpAMO rMAPaBANYECKUIA yaap BO3HMKAET KOrAa ...

H W N

O]
O
O
O

246

BpPEMSsI 3aKpbITWS 3aMopHOro yCTPOMCTBA MeHbLUe dasbl rMapoyaapa
BpPEMSsi 3aKpbITWs 3aMopHOro ycTporicTea 6onblie ¢asbl rmapoyaapa
XWUAKOCTb B TPYHOMNPOBOAE ABUXETCS MO JIMHENHOMY 3aKOHY

CTeHKM Tpybonposoaa AehopMUpyoTCa

N2256 (1)
O6paTHbIN rMgpaBnMyeckmin yaap obpasyeTcs Koraa ...

1

2
3
4

O0®O

BPEMS 3aKpbITUS 3aMOPHOro yCTPOMCTBa MeHbLe dasbl rmapoyaapa
BPeMSs 3aKpbITUS 3aNOpHOro ycTpoicrea 6onble dasbl rmapoynapa
XnaKocTb B Tpy6onpoBoae ABMXKETCS MO JIMHENHOMY 3aKOHY
cTeHkM Tpybonposoaa aedopMupyroTcs



247.
N°257 (1)

MoBbilWEHME AaBNeHUS NpU TMAPaBINYECKOM yaape NpuUBOAUT K ...

A W DN R

(® paspeisy Tpy6onposoaos

QO yBenuueHnuio pacxoaa x1aKocTH
O yBennueHmio ckopocTH XMaKOCTH
O yMeHbLIEHNIO CKOPOCTY XUAKOCTH

Tembt 00K10008:

1.
2.
3.

Posnb 1 MecTO MOAETMPOBAHUS B CO3JaHUN U UCCIIEIOBAHUU CUCTEM.
Kputepun kauecTBa MaTEMaTUYECKUX MOAECIIEH.
OCHOBBI MaTEMATUYECKOIO MOJEIMPOBAHUS: TPEOOBAHUA K MOJIEIIIM,

CBOMCTBA MOJIEJIEH, COCTaBICHUE MOJIEIIEH, IPUMEDBI.

4.
5.
6.
7
CXEM).

8.
9

10.
11.
12.

CTEM.

13.
14.

Knaccudukaiys MeTo10B IOCTPOCHUS MOJIETICH CUCTEM.

[TocTpoenue Moaenei uaeHTU(UKAIMKI TOMCKOBBIMH METO/IaMH.

OrieHKa TOYHOCTH M JIOCTOBEPHOCTHU PE3YJILTATOB MOICITUPOBAHUSI.
TexHonorust MOCTpoeHUs: Mojiesiel (B 0OIIeM ciy4yae U Uil KOHKPETHBIX

MaremaTnueckoe MOIEIMPOBAHHUE KaK HAyKa U HCKYCCTBO.
CoBpeMeHHbIE METO/IbI IPOTHO3UPOBAHUS SIBJICHUI U ITPOLIECCOB.
Knaccudukanys s361K0B ¥ CHCTEM MOECTUPOBAHUSL.

MeToauK BBIYUCIUTEIBHOTO (KOMIIBIOTEPHOT0) SKCIIEPUMEHTA.
[lepcieKTHBBI pa3BUTHUS KOMITBIOTEPHOTO MOJICIIMPOBAHMSI CIIOKHBIX CH-

KauecTBeHHbIC MCTOAbI MOACIMPOBAHUSA CUCTCM.
Cucremnas JAHAMHUKa KaK MCTOJOJIOTUSA WU MHCTPYMCHT MCCJIICTOBAHUA

CIIO’KHBIX TIPOIIECCOB.

15.
16.
17.
18.
19.
20.
21.
22.

AHanmu3 CII0KHBIX CUCTEM C MIOMOIIBIO MOJIENEN KJIETOYHBIX aBTOMATOB.
DBOJTIOIIMOHHOE MOJEIMPOBAHNN U TCHETHUECKUE AIITOPUTMBI.
CoBpeMeHHbIE TTOAXOAbl UMUTALIMOHHOTO MOAECIIUPOBAHUS.
Pacnipenenennbie cuCTEMbl UMUTAMOHHOTO MOJICIIMPOBAHUSL.

Crioco0bl ynpaBJieHHsI BpEMEHEM B HIMUTAITMOHHOM MOJICJIMPOBAHHUU.
Hcnons30BaHKre OHTOJIONMN B UMUTAMOHHOM MOJIEJIMPOBAHUU.
Meroapl MHTEJUIEKTYAJIBHOTO aHAJIN3a JAHHBIX.

Merozapbl TPOrHO3UPOBAHUS HA OCHOBE HEUETKUX BPEMEHHBIX PSAJIOB.

7.4 MeTogudeckue MaTepuasibl, onpeaesiiomue Npoueaypbl oleHuBa-
HHUSl 3HAHMH, YMEHUI, HABBIKOB XapaKTepHU3YIOLIUX 3Tanbl (OPMHUPOBAHMSA
KOMIIeTeH UM
KoHTpoabs ocBoeHUsT AUCHUTIIMHBI « OCHOBBI MAaTEMATUYECKOTO MOJICIUPOBa-
HUS» MPOBOJIUTCA B COOTBETCTBUU C [lojokeHMEeM cHCTEMbl MEHEKMEHTa Kaue-
ctBa KyoI'AY 2.5.1 — 2016 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOUHAS
aTTecTanus o0yJaromuxcs.



Texymuii KOHTPOJIb MO TUCIUILIAHE TTO3BOJISIET OTICHUTh CTETICHh BOCTIPUSATHS
y4e0HOro Marepualia U TMPOBOAMTCS ISl OLIEHKH PE3yJIbTaTOB M3yUeHUs pasie-
JIOB/T€M JUCIUTLINHBI.

Kputepusimu ouenku pedepara sBISIOTCS: HOBH3HA TEKCTa, 0OOCHOBaH-
HOCTH BHIOOpA MCTOYHHUKOB JIUTEPATYPHI, CTETIEHb PACKPBITHUS CYITHOCTH BOIPOCA,
coburofieHrs TpeboBaHui K 0 OPMIICHUIO.

Or1eHKa «OTJIHYHO0Y» — BBITIOJIHEHBI BCE TPEOOBAHMS K HAITUCAHHIO pedeparta:
o0o3HaveHa rmpobiema 1 000CHOBaHA €€ aKTYalbHOCTh; CAENIaH aHaJIu3 Pa3IMYHbIX
TOYEK 3PEHUS Ha pacCMaTPUBAEMYIO IIPOOJIEMY | JIOTUYHO MU3JI0KEHa COOCTBEHHAS
NO3UIHS; CPOPMYITUPOBAHBI BBIBOJABI, TEMa PACKPhITA TMOJHOCTBHIO, BBIIEPIKaH
00bEM; coOIIOICHBI TPeOOBaHMS K BHEITHEMY 0(OPMIICHUIO.

OreHKa «XOpoII0» — OCHOBHBIE TpeOOBaHUS K pedepary BBIOITHEHBI, HO
IIPY 3TOM JIOMYIIEHBI HEAOUYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUHN
MaTepHuaia; OTCYTCTBYET JIOTHYECKas MOCIEA0BATEIIbHOCTh B CYXKJICHUSX; HE BbI-
nepkaH 00bEM pedepara; UMEIOTCA YITyHIeHHs B 0()OPMIICHUH.

OrneHKa «yJI0BJIETBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT
TpeboBaHmii K pedeprupoBaHuio. B 4aCTHOCTH: TeMa OCBEIIEHA JIUIIIb YaCTUYIHO; JOITy-
IeHb! (pakTHUECcKHe OMMOKY B COAepKaHuH pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

OreHKa «HEYT0BJIeTBOPUTEIbHO» — TeMa pedepaTa He pacKphiTa, OOHAPYKH-
BACTCs CYIIECTBEHHOE HETTOHMMaHKE MPOoOJIeMbl WK pedepar He TpeICTaBIeH BOBCE.

TecToBbBIE 3a1aHUA

OreHKa «OTJIMYHO» BBICTABIISICTCS MPU YCIIOBHUH MIPABUIIBHOTO OTBETA CTY-
JICHTa He MeHee 4yeM Ha 85 % TeCcTOBBIX 3aJaHUil.

Or1eHKa «XOPOII0» BHICTABJISETCS TIPH YCIOBUH MPABWIBHOTO OTBETA CTY-
neHTa He MeHee yeM Ha 70 % TecTOBBIX 3aJaHuM.

OreHKa «y/10BJIETBOPUTEIbLHO0Y BBHICTABIISICTCS MIPU YCIOBUHU TIPABUIIHLHOTO
OTBETA CTyJ€HTa HE MeHee yeM Ha 51 %.

OreHKa «HEYA0BJIE€TBOPUTEIbHO» BBICTABIISICTCS MPU YCIIOBUH MTPABUITh-
HOT'O OTBETa cTyAeHTa MeHee ueM Ha 50 % TecTOBbIX 3a7aHuil.

Kpurtepuu oneHKH Ha 3a4eTe

OrneHka «3a4TeH0» — JIaH TOJIHBIN, pa3BepHYTHIA OTBET Ha MOCTaBJICHHBIN
BOTIPOC, MTOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTe, MPOSBIAIONIA-
SCsl B CBOOOIHOM OIEPUPOBAHUY TOHATUSAMH, YMEHHUH BBIJIEIUThH CYIIECTBEHHBIC U
HECYIIIECTBEHHBIC €ro MPU3HAKH, TPUIMHHO-CJICACTBEHHBIC CBSI3U. MOTYT OBITH J10-
MYIICHBI HEJIOYEThHI B ONPEACIICHUN ITOHATHH, UCTIPABICHHBIC CTYJIEHTOM CaMOCTO-
ATEIFHO B TIPOIIECCE OTBETA.

OreHKa «He 32a4TeH0» — IOMYIIEHbI TPYyOble OITUOKHU MPU ONPEICIICHUH CYIII-
HOCTH PAaCKPHIBAEMBIX TTOHATHH, TEOPUH, SBIICHUI, BCJIC/ICTBUEC HETIOHUMAHHUS CTY-
JIEHTOM WX CYIIIECTBEHHBIX U HECYIIIECTBEHHBIX NMPU3HAKOB U CBs3el. B oTBeTe OT-
CYTCTBYIOT BBIBOJIBl. YMEHHE PACKPBITh KOHKPETHBIC MPOSBICHUS OOOOIIEHHBIX
3HAHUM HE MTOKAa3aHo.



8 IlepeyeHb OCHOBHOI U IOTIOJHUTEJIBLHOM YUeOHOM JIMTEPATYPhI

OcHoBHas1 yueOHasi JIuTEpaTypa

1. DneMeHThI TeOpUHU BEPOSITHOCTEN B MpUMEPAX U 3ajlayax: yueo. mocooue
/ T. . Cadponora, B. . CrenanoB — Kpacnonmap: Kyol'AY, 2020. — 110 c.
https://edu.kubsau.ru/file.php/109/Uchebnoe_posobie_Safronova T.I. 593279 vl

.PDF

2. OCHOBBI MaTeMaTHYECKOTO MOJICTUPOBAHMS : METOJ. PEKOMEHIAINH /
coct. U. A. Ilpuxoasko, E. . Xarxoxy. — Kpacuonap : Ky6I'AY, 2019. — 72 c.
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo modelirovanija
_579562_v1_.PDF

3. OCHOBBI MAaTEMATUYECKOTO MOJCIUPOBAHUS ;| Y4EOHO-METOANUECKOE TI0-
coobue / aBropbi-coctaButenu ['. I1. CemoxoBa, C. A. CemtokoBa. — Ttomens : [AY
Cesepnoro 3aypanbs, 2019. — 132 c. — TekcT : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubsmoreunas cucrema. — URL: https://e.lanbook.com/book/131643 (nata obpariie-
Hus: 22.11.2021).

4. Cadponosa T.N. MaTeMaTnyeckoe MO/ICIMPOBAHUE B 3a/1a4ax MEJIHOpa-
nuu: [Monorpadus] / T.U. Cadpponosa, B.11. Crenanos; Ky6. roc. arpap. yH-T. —
Kpacuomap: Ky6I'AY, 2011. — 127 c. — ISBN 97B-5-94672-423-4: b/u.
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf

JlonoJiHUTeILHAS YueOHAasl JIuTepaTypa

1. Manukos, P. ®. OcHOBBI MaTeMaTHYECKOTO0 MOJICIUPOBAHUS : yueOHOE
nocobue / P. ®. ManukoB ; orBeTrcTBeHHbIN peaaktop P. 1. Caurtos. — Ya : BI'TTY
nuMmeHu M. Axkmyiel, 2005. — 136 ¢. — ISBN 5-87978-273-5. — TekCT : 21€KTPOHHBIM
// Jlanb : AIIEKTPOHHO-OMOIHOTEUHAS cUCTEeMaA. — URL:
https://e.lanbook.com/book/43197 (mata obpamenus: 22.11.2021). — Pexum mo-
CTyMa: AJisi aBTOPU3. TOJIb30BaTEIICH.

2. Kapnanya, O. C. Marematuka. OCHOBBI MaTEMaTUYECKOTO MOJEIUPOBA-
Hus. COopHUK ynpakHeHu# : yuebHoe nmocooue / O. C. Kapnaayn. — Kemeposo :
Ky3['TY umenn T.®. 'opbaueBa, 2019. — 118 c. — ISBN 978-5-00137-089-5. —
Texkct : snexTpoHHsbld // Jlaub : 3nekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/133868 (mara obpamenus: 22.11.2021). — Pexxum no-
CTyMa: IJisi aBTOPU3. TOJIb30BaTEIIEH.

3. Memankun, B. I1. OcHoBBI HH(pOpPMATU3ALIMKM U MATEMATHYECKOT'O MOJIE-
JUPOBAHUS PKOJOTHYECKUX cUCTeM : yueOHoe mocobue / B. I1. Memankun, O. b.
Bytycos, A. I'. 'nayk. — Mocksa : UH®PA-M, 2020. — 357 c. — (Beicuiee oOpa3o-
Banue). - ISBN 978-5-16-009747-3. - Texkcr : onexkrponssiii. - URL:
https://znanium.com/catalog/product/1111403 (mara oOpamienus: 22.11.2021). —
Pexxum pnocrymna: mo noammcke.


https://edu.kubsau.ru/file.php/109/Uchebnoe_posobie_Safronova_T.I._593279_v1_.PDF
https://edu.kubsau.ru/file.php/109/Uchebnoe_posobie_Safronova_T.I._593279_v1_.PDF
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF
https://e.lanbook.com/book/131643
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf

4. Pommonos, IO. B. OCHOBBI MaTeMaTH4E€CKOTO MOJISTUPOBAHUS ;| yueOHOE
noco6ue / 10. B. Ponuonos, A. JI. Haxman. — Tam60B : TamO0BCKHi1 rOCcy1apcTBEH-
HbIl TexHnueckuil yausepcutet, ObC ACB, 2018. — 110 c. — ISBN 978-5-8265-
1886-1. — Tekcr : »sneKkTpoHHBIN // DnekTpoHHO-OMOIMOTeuHast cuctema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/94360.html (mara oGparie-
Hust: 22.11.2021). — Pexxum noctyna: st aBropusup. [lonas3oBateneil.

5. Ammxwmwun, B. H. BBenenne B MmaTemaTH4eckoe MOJEIMPOBAaHUE : yUueo-
Hoe nocobue / B. H. Amuxmun, M. b. I'mtman, U. 3. Kemnep. — Mockaa : Jloroc,
2004. — 439 c. — ISBN 5-94010-272-7. — TekcT : 3JIeKTpOHHBIH // DNEKTPOHHO-OMO-
JUOTEYHAS cucTema IPR BOOKS [caliT]. - URL:
https://www.iprbookshop.ru/9063.html (mata obpamenus: 22.11.2021). — Pexum
JOCTYTIA: JUIsl aBTOPU3HP. TIOJIH30BATENICH

9 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOH-

Hoil ceTu «AHTEpHET»

DJIeKTPOHHO-0MOJIMOTEYHbIEe CHCTEeMbI MCIIOJIbL3yeMble B KyO0anckom I'AY

Ne | HammenoBa- | Tematuka | Hauaio HaumenoBanue opranuzanuu u
HUE pecypca JEUCTBUS U | HOMEP JI0rOBOpa
CpOK Jie-
CTBHUSI J10-
roBopa
1 | Znanium.com | YHuBep- 17.07.2019 | Jorosop Ne 3818 ObC ot
calibHas 16.07.2020 | 11.06.19
17.07.2020 | Jorosop 4517 9bC ot 03.07.20
16.01.2021
Horosop 4943 OBC ot 23.12.20
17.01.21
16.07.21 | Horosop 5291 9bC ot 02.07.21
17.07.21
16.01.22
2 | U3narenn- Berepuna- | 13.01.2020 | OOO «M13a-Bo Jlanb»
CTBO «JIanb» | pus 12.01.2021 | Kontpakt Ne940 ot 12.12.19
CenbCK.
X03-BO
TexHomo- KonTtpakt Ne 814 o1 23.12.20 (¢
rusl XpaHe- 2021 roga OTA. KOHTPAKTHI Ha
HUS U TIe- 13.01.21 | BeTepuHaApUIO U TEXHOJIOTHIO IE-
pepaboTku 12.01.22 | pepab.)
MMUIIEBBIX KonTtpakt Ne 512 ot 23.12.20.
MPOJTYKTOB




3 | IPRbook YHugep- 12.11.2019- | OOO «Aii I1u Op Menuay Jlu-
caJIbHasg 11.05.2020 | uensuonHbiit 7oroBopNe5891/19
or 12.11.19
00O «Aii I[Tu 9p Menua» Jlu-
12.05.2020 | uensuonHbiit 7oroBopNe6707/20
11.11.2020 | ot 06.05.20
00O «Ai1 ITu Op Menua» JIu-
IIEH3UOHHBIN J0T0BOpNe7239/20
12.11.2020 | oT 27.10.20
11.05.2021
00O «Aii I[Tu 9p Menua» Jlu-
II€H3UOHHBIN JOI0-
BopNe7937/2111 ot 12.05.21
12.05.2021
11.10.2021
FOpaiit Paznen 08.10.2019 | Ot 08.10.2019 Ne 4239
«Jleren- 08.10.2020 | be3Bo3Me3HBIH, C MPABOM €XKe-
JapHbIE , MPOJJIEH | TOAHOTO MPOIJICHUS
KHUTH» Haron a0 | Paznen «Jlerennapubie KHUTH
I'ymanu- 08.10.2021
TapHbIE,
€CTECTBEH-
HbIE HAYKH,
OHOJIOTH-
YyecKHue,
TEXHHYE-
CKHE, CENb-
CKO€ XO-
3SICTBO

[lepeuens nmpodeccroHanbHbIX 0a3 JaHHBIX U MH(POPMALIMOHHBIX CIPaBOY-

HBIX CUCTEM

Ne | HaumeHoBanue TemaTtuka
1 Hayunas snektponnas 6ubimoreka eLibrary YHuBepcaabHasl
2 l'apanT [IpaBoBas
3 Koncynprant [lnmroc [IpaBoBas




10 Metoauveckne yKa3aHud JJIs 00Yy4AaKIIUXCH M0 OCBOCHHMIO

JAUCHUIITTAHBI

1. OCHOBBI MaTeMaTHYECKOTO MOJACIHUPOBAHUS : METOJl. PEKOMEHIAINH /
coct. U. A. Ilpuxoasko, E. U. Xarxoxy. — Kpacuonap : Ky6I'AY, 2019. — 72 c.
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo modelirovanija
_579562 v1_.PDF

11 Ilepeyens MHPOPMANMOHHBIX TEXHOJIOTHH, UCIOJIb3YyEeMbIX
IPU OCYLIECTBJIEHUH 00pPa30BaTEJbHOIO MpoLecca Mo JUCUMILINHE,
BKJIIOYAsl NepeYeHb MPOrpaMMHOro odecneyeHuss 1 MHGpopMauMoH-

HbIX CIIPABOYHBIX CUCTEM

NudopmarnmoHHbie TEXHOIOTHUH, UCTIOIL3YEMBIEC TIPU OCYIIECTBICHUH 00pa-
30BaTeNIbHOIO Mpoliecca MO AUCIUILUIMHE TO3BOJISIOT:

- 00ecreunTh B3aUMOICHCTBUE MEXITY Y4aCTHUKaMH 00pa30BaTebHOTO MPo-
1ecca, B TOM YMCJI€ CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aMMOJICUCTBHE MOCPE-
cTtBoM cetH "MHTepHer";

- (hukcupoBaTh X0]1 00pPa30BATEIBLHOTO MIPOIIEcca, PE3yJIbTaTOB IPOMEKYTOY-
HOM arTecTanuy No AUCIUIUIMHE U Pe3yIbTaTOB OCBOEHHUs 00pa30BaTeIbHOMN Mpo-
rpamMMBbl;

- OpraHU30BaTh MPOIECC 0OPA30BAHMS MTyTEM BU3YaTU3AINK U3y9aeMOU HH-
dbopmanuu mMoCpPEACTBOM HCTIOIL30BAHMS MPE3CHTAINH, YICOHBIX (PHUITHMOB,;

- KOHTPOJIMPOBATH PE3YIHTATHl 00YUEHUS HA OCHOBE KOMITBIOTEPHOTO TECTH-
pOBaHUs;

- ABTOMATU3UPOBATh PACUEThl AHATUTUYECKUX MTOKA3aTeINeH;

- AaBTOMATH3HWPOBATH TOWCK HMH(POPMAIUUA TIOCPEICTBOM HCIIOIH30BAHMUS
CIIPaBOYHBIX CHCTEM.

[lepeuens nuuen3nonsoro [1O

Ne | HammeHoBaHue Kpartkoe onucanue

1 Microsoft Windows OmnepalroHHasi CuCTeMa

2 | Microsoft Office (Bxirouaer [TakeT 0(UCHBIX TPUITIOKESHUIM
Word, Excel, PowerPoint)

3 | Microsoft Project YnpasieHue npoekTaMu

4 Microsoft Visio CxeMbl U JuarpamMmMabl

5 | Microsoft Visual Studio PazpaboTka npunoxxeHui

6 | Microsoft Access CYBJ1

7 | Komnac CAIIP

8 | Autodesk Autocad CAIIP

9 | Statistica CrarucTuka

10 | Cucrema TectupoBanust INDIGO | TectupoBanue

11 | IC.Ilpeanpustue ERP

12 | 1C.byxranrepus YuerHas cucrema
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[IpumepHbIii TepeueHb cB0OOIHO pacnpocTpansemoro [1O**

Ne | HammeHoBaHue KparTkoe onucanme
1 Linux OnepanmoHHasi CUCTEMA
2 | Libre Office (Bxirouaer Writer, | [laket opucHbIX NpHIoKeHUN
Calc, Impress, Draw, Base)
3 | Nanocad CAIIP
4 | Gimp ['paduyeckuii perakTop
5 | Blender 3D-npoeKTupoBaHUE
6 | Notepad++ TekCTOBBIN peakTop
7 | Cisco Packet Tracer MoiennpoBaHuE KOMIbIOTEPHBIX CETeH

[lepeuens nmpodeccroHanbHbIX 0a3 JaHHBIX U MH(POPMALIMOHHBIX CIPaBOY-

HBIX CUCTEM

Ne | HaumenoBanue Temaruka DIIEKTPOHHBIN apec

1 | Hayunas snextpoHHast 6M0ano- | YHuBepcanb- | https://www.elibrary.ru/defaultx.asp
teka eLibrary Hasl

2 | I'apanT [IpaBoBast http://www.garant.ru/

3 | Koncynbrantlliroc [TpaBoBas http://www.consultant.ru/

12 MaTepuajibHO-TEXHHYECKOe oO0ecredyeHHe /st OOy4YeHHUsl IO
AUCHHUILIINHE B coomsemcmeuu ¢ ®I'OC BO u OIIOII BO

Ne
/1

HaunmenoBanue yueOHbIX TIpe/i-
METOB, KypCOB, IMCIIUILUIAH
(Momyneit), MpakTUKH, UHBIX BU-
JIOB y4eOHOM JesSITEeIBHOCTH,
MPEyCMOTPECHHBIX YIeOHBIM
IUTAHOM 00pa30BaTEILHOM TIPO-

HaumenoBanue nomenieHui AJis npo-
BEJICHUS BCEX BUIOB YUeOHOM nesi-
TENBHOCTH, NIPETyCMOTPEHHOH yueb-
HBIM IUIAHOM, B TOM YHKCJIE IIOMEIIE-
HUS [T CAMOCTOSTEIILHON pabOTHI, C
yKa3aHHEM IEepPEYHs: OCHOBHOTO 000-

Anpec (MECTOTIOIOKEHHE) TIOMEIIEHU I
JUISL TIPOBEJICHHSI BCEX BUIOB y4eOHOU
JIeATEeNIbHOCTH, MPETyCMOTPEHHOM
y4eOHBIM IUTAHOM (B Clly4ae peasmsa-
U 00pa30BaTeILHOW MPOTPAMMEI B
ceTeBoll popMe JOTOTHUTEILHO yKa-

HHC

mecT — 60; miomans — 69,4kB.M;
yueOHas ayUTOPUS IS IPOBEACHUS
3aHATHUH JCKIIMOHHOTO THIIA, 3aHATUI
CEMHHAPCKOT0 THIIA, KYPCOBOTO TIPO-
EKTUPOBaHHUS (BBIIOJIHEHUS KypCO-
BBIX paboT), TPYIIIOBEIX M HHAUBHIY-
aJbHBIX KOHCYJIbTAINH, TEKYIIETro
KOHTPOJISI X TIPOMEKYTOYHOM aTTe-
CTallkH .
CIUIMT-CHUCTEMA — 1 IIT.;
CHeNAATU3UPOBaHHAas MeOelb(yueo-
Hasl TocKa, yueOHast MeOerb);
TEXHUYECKHE CPEJICTBA O0YUCHHS,
HA0OPBI IEMOHCTPAIIMOHHOTO 000pY-
JTIOBAaHUS W y4eOHO-HATIISTHBIX IT0CO-
6uit (HOyTOYK, IPOEKTOP, IKPaH);
MIPOrpaMMHOE 00ECIICUCHHE:
Windows, Office.

TpaMMBI PYIOBaHUs, yIeOHO-HATISAHBIX TI0- |3bIBACTCS HAMMCHOBAHHIE OPTaHU3AINH,
co0uii 1 UCTIOJIL3YEMOT0 IPOTPaMM- C KOTOPOM 3aKIII0UYEH JI0TOBOP)
HOTO o0ecTieueHus
1 2 3 4
MaremaTtuueckoe MonenupoBa- | [Tomemenune No221 I'/l, mocago4HbIx

350044, Kpacnomapckuii kpai, T.
Kpacnonap, yn. um. Kanununa, 13
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ITomemenne Ned20 I'J], mocagouHbIxX
MecCT — 25; tomans — 53,7KB.M; I0-
MeIIeHNEe U CAMOCTOSITEIFHOHN pa-
OOTBI. TEXHHYECKHE CpeicTBa 00yde-

HUS (KOMIIBIOTEP MEPCOHATBHBIN — 13

IIT.);
nocTy K cetr «MHTepHET»; TOCTYI B
ANEKTPOHHYIO UHPOPMAMOHHO-00-
Pa30BaTeIbHYIO CPEly YHHBEPCHUTETA,
CrelMaT3upOBaHHas MeOelb (yueo-
Hasi MeOeIb).

[Iporpammuoe obecneueHue: Win-
dows, Office, cnenmanu3npoBaHHOE
JIMIIEH3MOHHOE U CBOOOIHO PACIpO-
CTpaHseMOe MMPOrpaMMHOE obecrede-
HHe, MPEeYCMOTPEHHOE B paboueit
porpaMmMe




