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1.IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA IO AUCHUIIJIMHE

Kareropus Konx n HanmenoBa- Konx n HaumeHoBaHue HanmenoBanue nokasarens
(rpynma) HUS KOMIIETEHIIUU MHAMKATOpa TOCTUKEHUS OLICHUBAaHUS
KOMIIETEHIIUH KOMIETEHIIUH

ITKO-3. I[IKO-3. 1 B pesynbrare ocBoeHus mic-

CriocobHOCTh OCy-
IIECTBJIATh U KOH-
TPOJIMPOBATH 000C-
HOBaHHE TEXHOJO-
TUYECKUX, TEXHUYE-
CKUX, KOHCTPYKTHB-
HBIX pELICHUH CH-
CTEM U COOPYKEHMI
BOJIOCHA0XXEHUS U
BOJIOOTBEICHHUS

DOopMHUPOBAHHUE HUCXO-
HBIX

JAHHBIX IS BBITIOJTHE-
HUS

pacuéTrHoro o60CHOBa-
HUS CHCTEMBI
BOJIOCHA0XeHUs (BOJIO-
OTBE/ICHUS)

IATLIAHBI
JIOJKCH
3HaTh: 4YKUCIEHHBIE METOIbI
BUXPEBBIX TCUCHUU TPH TI0-
MOIIIY JTUCKPETHBIX BUXPEH
YMeThb: NCONB30BaTh JTaH-
HBIE BEIYMCIIMTEIBHBIX DKC-
NIEpUMEHTOB ISl pa3paloT-
KU HAyYHO-000CHOBaHHBIX
IIPEUIOKEHNN T10 COBEP-
MICHCTBOBAHUIO CUCTEM CH-
CTEM U COOPYKEHHI BOJIO-
CHA0’KEeHNA U BOIOOTBEIE-
HUSI

oOyyJaromuiics

Baanerb: HaBEIKAMHUMC-
MMOJIL30BaHUS METOIOB BbI-
YUCIIUTEIIBHBIX IKCTIEPH-
MEHTOB B IIPAKTHYECKOMU JIe-
SITEJIBHOCTH

IIKO-3. 2

Br16op MeTona n
METOAUKHN PACUETHOTO
000CHOBaHMST
TEXHUYECKUX PEIICHUI
3JIEMEHTOB

CHCTEMBI BOJOCHA0Ke-
HHUS

(BomooTBenCHU)

3HaTb:MeTONBI  00pabOTKH
OKCIIEPUMEHTAIBHBIX  JIaH-
HBIX;

YMerb:pemath HAy4YHO-
TEXHUYECKUE 3a1a49H B
chepe npodeccroHaTbHON
NeSITeJIbHOCTH Ha OCHOBE
HOPMaTHBHO-TEXHUYECKON
JOKYMEHTAIIUHN U 3HAHUS
npo0JIeM OTpaciiv U OTbITa
Baaners:HaBbIKAMH CaMO-
CTOSITEIBHOM 00pabOTKH
UHPOPMAIIUY U TAHHBIX
(bHU3UIECKOro IKCIEPUMEH-
Ta

ITKP-1.
CriocoOHOCTE BBI-
HOJIHATh U OPraHu-
30BbIBaTh HAyYHBIC
UCCJIEI0OBAHMS B
cdepe BogocHabxke-
HUS 1 BOJOOTBEJIE-
HUS

IKP-1.1
dopmynupoBaHue 1e-
JIeH,

NIOCTaHOBKA 3a]1a4 UC-
CJICZIOBAHMUS B

cdepe BogoCcHAOXKEHUS U
BOJIOOTBE/ICHUS

B pesynbrare ocBoeHus Jic-
ITUTUTAHBI oOyyarormuiics
JIOJDKEH

3HATb: YHCICHHBIE METO/IbI
BBIUMCIIUTENBHBIX — SKCIEPU-
MeHTOB Ha DBM,;

YMerb: aHaTM3UPOBATH J1aH-
HbI€ BBIYMCIUTEIBHBIX JKC-
MIEPUMEHTOB, ONPEAEISTh UX
JIOCTOBEPHOCTh W aJ/IEKBAT-
HOCTb.




Biagern: HaBBEIKAMU U OC-
HOBHBIMU METOAaMHu 00pa-
OOTKM BBIYMCIIUTEIBHBIX
HKCIIEPUMEHTOB.

IIKP-1.2

Bri6op meTona u/mim
METOMKH MTPOBEACHUS
UCCIIeIoBaHuM B cepe
BOJIOCHA0XEHUE U BOJIO-
OTBEICHUS

3HATh: TCOPETHUECKUI Ma-
TepHall B IOJIHOM 00bEME;
Ymerb:00pabaTeiBaTh  pe-
3yJIBTATHI MIPOBEICHHBIX
WH)KCHEPHBIX  HCCIIEJIOBa-
HUH

Baanerb: HaBbIKAMHU IIOJ-
6opa u pacuera 006OpyIO-
BaHUS JIUISl TIPOBEJICHUS HC-
CJIEIOBAHM.

IIKP-1.3

CocraBicHue IIJIaHA
HACCIENOBAaHUN CUCTEM
BOJOCHA0XEHUS U BOJIO-
OTBEJCHUS U
OKpYKaIoIleil cpeapl

3HaTh: OCBOEHHBIN MaTe-
pHall B IOJIHOM 00bEME;
YMeTb:CoCTaBIATh IUIaH
uccle0BaHui B cepe
TEII0ra30CHa0XKEHUS U
BEHTHJISIIUH
Baanern:HaBbIKaMU camo-
CTOATEIbHOU paboThI C
y4eOHOW 1 HAay4yHOU JuTe-

paTtypoit

IKP-1.4

Onpenenenue nepevHs
pecypcoB, HEOOXOTUMBIX
TUISE

POBEJCHUS HCCeA0Ba-
HUs

3HaTh: OCBOCHHBIN MaTe-
pHuai B IOJIHOM 00BbEME;
YMernb:onpenensits nepe-
YeHb PECYpPCOB, HEOOXO0 U~
MBIX I TPOBECHUS HC-
CJIeIOBaHUS
Baagers:HaBbIKAMM caMO-
CTOATEIbHOU PaboThI C
y4eOHOM W Hay4YHOU JIUTE-

parypoit

ITKP-1.5

CocrapieHue
aHAJTUTUYECKOTO 0030pa
HAy4YHO-

TeXHUYECKON nH(popMa-
1 B cepe
BOJIOCHA0KEHHS U BOJIO-
OTBEJICHUS

B pesynbrare ocBoeHUs C-

LIUIUIMHBI o0yuarouuics
JIOJKEH

3HaTh: Hay4HO-
TEXHUYECKYIO JINTEPaTypy B
chepe
TEIIOra30CHA0KEHUS U
BEHTHJISALIUU

YMerb: cOCTaBIATH
aHanmuTHYecKuil 0630pBua-
JeTh: HaBBIKAMU HUCIIOJIb30-
BaHUs UH(OPMAIIMOHHBIX
TEXHOJIOTUH JJIs1 COBEPILIECH-
CTBOBAHUS TEXHOJIOTUYE-
CKHX IPOILIECCOB B cepe
TEIUIOra30CHA0XKEHUS U
BEHTWIALIMU




ITKP-1.6

Pazpabotka uznuecknx
W/WIH MaTeMaTHIeCKIX

MoJenen

UCCIIeTyeMbIX 00BEKTOB

B pesynbrare ocBoeHHsI TUC-
LUIUTMHBI oOyyaroruiics
JIOJKEH

3HaTh: KOMIIBIOTEPHBIE Me-
TOIbl MOJEIUPOBAHUS TEX-
HOJIOTMYECKHX ITPOLIECCOB
YMers: UCIOIb30BaATH PU-
3U4YECKUE U MaTeMaTuye-
CKHE€ MOJIENH

UCCIIEyEeMbIX OOBEKTOB
JUISl COBEpPLIEHCTBOBAHUS
TEXHOJIOTMYECKUX MPOLIEC-
COB

Baagers: HaBbIKaMu pa3pa-
00TKa (PU3NUECKUX

W/WIN MaTeMaTUYeCKUX
MoJeen

JUIsl COBEPIIEHCTBOBAHUS
TEXHOJIOTMYECKHX MpOLIEeC-
COB

I1IKP-1.7

IIposenenue nuccnenona-
HHUA

B cpepe BogoCcHAOKEHUS
nu

BOJIOOTBEJICHHUSA B COOT-
BETCTBHUH C

€ro METOUKOH

B pesynbrare ocBoeHUs JHC-
LUIUTUHBI oOyyarormuiics
JIOJDKEH

3HATB:TEXHUKY H3MEPCHHS
(bU3IIECKUX BEJIMYMH,
npubopbl U 000pyAOBaHUE
JUISL TIpOBeACHHs  (u3nye-
CKMX U3MEPEHUHN
YmMmerb:00pabatpiBaTh  pe-
3yJbTAThI MPOBEICHHBIX
WHXXEHEPHBIX  HCCIIeA0Ba-
HUH, OIICHHBATh TOYHOCTHU
JIOCTOBEPHOCTh HMMEIOIIHX-
Csi TPSMBIX U KOCBEHHBIX
W3MEpPEHUI.

Buajers: MmaTemMaTuyecKu-
MU IIpUeMaMu aHallu3a u
00paboOTKH pe3yJIbTaTOB
UCCJIEIOBaHM; HABBIKAMHU
TUTAHUPOBAHUS SKCIIEPU-
MEHTAJIbHBIX UCCIIeIOBAaHUI

3Hatrb: OCHOBHBIE HAy4HO-
TEXHUYECKHE 3aJaud B
chepe mnpodeccunoHaTbHOM
JeSITebHOCTH

YmMmers: aHAIM3UPOBATh
aJIeKBaTHOCTh  aHAJIUTHYeE-
CKHMX JIJaHHBIX OTHOCHTEJIBHO
HKCHEPUMEHTAIBHBIX.
Bianerb: HaBBIKAMU U OC-
HOBHBIMH METOJIaMH 00pa-
OOTKH HKCIIEPUMEHTOB.




2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

INPOI'PAMMBI

1. KomnerenuualIKO-3.

CriocoOHOCTB OCYHICCTBJIAATH U KOHTPOJIUPOBATH 000CHOBaHHE TCXHOJIOTHYCCKUX,

TCXHUYCCKHNX, KOHCTPYKTHUBHBIX pCI_HeHI/Iﬁ CHUCTEM U COOPY)KGHI/Iﬁ BOI[OCH3.6)KCHI/I$I

1 BOJOOTBCACHUA

I[aHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAYOIIUMHA JUCIUIIIMHAMM.

Cranus HanmenoBaHue TUCIUTUTMHEI

1 [TpoexTupoBaHNEe CAHUTAPHO-TEXHUYECKUX CUCTEM

2 [TpoexkTUpOBaHNE CUCTEM U COOPY>KEHHUI BOJOCHAOKECHUS

3 [TpoekTpoBaHNE CUCTEM U COOPY>KEHHUM BOJOOTBEICHHUS

4 IMuaponuHamMudeckre MpoIecchl B TEXHOJIOTHUYECKOM 000pY/10Ba-
HUU CHCTEM BOJIOCHAOXKECHMSI M BOJOOTBEICHUS

5 MaremaTuieckoe MOJCITMPOBAHUE TTPOIIECCOB BOJOCHAOKEHUS U
BOJIOOTBECHUS

6 UucneHnHbsle METOIbI PEIIeHUs 3a7a4 BOJOCHA0KEHUS M BOJOOTBE-
JICHUSI

7 BrruncnuTenbHbIN SKCIEPUMEHT B HAYYHBIX MCCIICTOBAHUSIX

8 NnxeHepHO-TeXHOIOTUYECKast PEKOHCTPYKIIUS CUCTEM BOJIO-
CHA0XKEeHUsI ¥ BOJJOOTBEICHUS

9 HanexHocTh cucteM BOAOCHA0XKEHUSI U BOAOOTBEICHUS

10 OCHOBBI aBTOMAaTU3UPOBAHHOTO MMPOECKTUPOBAHUS CAHUTAPHO-
TEXHUYECKUX CUCTEM

11 OCHOBBI aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUSA CETEN BOJIO-
CHA0XKEHMsSI ¥ BOJJOOTBEICHUS

12 [Tpon3BoJiIcTBEHHAS HAYYHO-UCCIIE0BATENIbCKasE paboTa

13 IIpoun3BoaCTBEHHAS MCTIOJHUTENbCKas npakTuka (10)

14 IIpor3BoaCTBEHHAS NIPEIUIIOMHAs MPAKTHUKA (4)

15 ['ocynapcTBeHHasi UTOTOBasi aTTeCTalUs

2. Komnerennusa I[IKP-1.

CrocoOHOCTH BBITIONHATH U OPTaHU30BHIBATh HAYYHBIC UCCIIEAOBAaHMS B chepe BO-

I[OCHa6)KeHI/I$I H BOJOOTBCIACHUA

JlanHast KoMIIeTeHIHS (POPMHUPYETCS CICAYIOIMIMMHI JUCITUILIAHAMM .

Crangus

HaumenoBaHnue JUCOUTLINHEBI

1

MaremaTu4ecKkoe MOACITHUPOBAHUE MTPOIIECCOB BOJIOCHAOKEHUS
BOJIOOTBEACHUSA




2 YuclieHHbIE METO/IbI pELIEHUS 3a/1a4 BOJOCHA0XKEHHS U BOJIOOTBE-

JeHus
3 BoluncnuTenbHbli SKCIEPUMEHT B HAYUHBIX HCCIEIOBAHUIX
4 [Ipou3BoACTBEHHAs] HAYYHO-UCCIEI0BATEIbCKAs paboTa
3) I'ocynapcTBeHHast UTOroBasi aTTecTals

3. OFBEM JUCHUIIJIMHBI

OO6miast TpyJ0EMKOCTh AUCIHUILIUHBI COCTAaBIsET 3 3aueTHbIX enunuilbl, 108 ua-

COB.
dopma NMPOMEKYTOUHOW aTTECTALIMU3AYET.

Bun yuebnoit paboTbl

Bcero
JacoB

Cemectp
No2

OO6mrast TpyA0€MKOCTh TUCIUIUIUHEI, Yac

108

108

KonTakTHas pabota (ayIuTOpHBIE 3aHATHA), B T.U.:

Jlexmn

JlaGopaTopHbie

ENELY e

R Ko

[IpakTHueckue

['pynnoBbie KOHCYNbTALUK B IEPUOJ TEOPETUUECKO-
ro 00y4eHHs U TPOMEKYTOUHOI aTTecTaluu

CamocrosTenbHast paboTa CTyACHTOB, BKIIIOYas HH-
JUBUAYAIbHBIC U TPYIIOBbIE KOHCYJbTAIIUH, B T. U.!

100

100

KypcoBoii mpoekt

Kypcosas pabora

PacuetHo-Tpaduueckoe 3ananne

WHnuBuayanpHOE TOMAITHEe 3aaHue

CamocrosTenbHas paboTa Ha MOJITOTOBKY K ayIH-
TOPHBIM 3aHATHIM (JIEKIIUH, TPAKTHYCCKHUE 3aHSATHS,
J1a00paTOPHBIC 3AHATH)

3aueT

3aueTr

3auer

4. COAEPKAHME JUCHUITJINHBI
4.1 HaumeHoBaHMe TeM, UX COAePKAHUE U 00bEM
Kypc 1 Cemectp 2

No HanmenoBaHue pasaciia

n/n (kpaTkoe coziepKaHHe)

O6bem Ha TeMaTu4ecKui
paszen 1o BuiaM y4eOHOH
HarpyskH, 4ac




[IpakTuueckue

Jlexnun
3aHATUS

JlaboparopHbie
CamocTosiTenb-

3aHATUA

as
nalRnra

H

1.

Meron OQUCKpPETHBIX BUXPEH Ul pacyeTa BUXPEBBIX TEYEHUH B CIIEKTPE ACHCTBUS MECTHBIX

BCHTUIBIITMOHHBIX OTCOCOB. MeTOI[ JUCKPCTHBIX BUXPEBLIX KOJICL.

Hcropus co3gaHuss MeToAa NHUCKPETHBIX BUXpeu. JIunen-
HBIM BUXpb, HupKyJsinus. @opmyna buo-Caapa-Jlamaca.
BuxpeBoe TeueHue B CHEKTpE ACHCTBHUS OTCOCA HAJ Ips-
MBIM JBYXI'DaHHBIM yrioM. Pacuer TeueHus Ha BXoj€ B
LIEIEBUIHBIN O0TcOC. BuxpeBoe TeueHne Ha BXOJ B IIese-
BUJIHBIM oTcoc-pacTpy0. Pacuer BuxpeBoro tedeHus B 3a-
MKHYTOM IIOMEIIEHNU pabouero kabuHeTa.

ITone ckopocTeld OT BUXPEBOro KoJiblla. B3aumopeiicteue
BUXpEBBIX Kousiell. Pacuer ¢opMbl OTphIBHOM 0OjacTu Ha
BXOJl B KpyIJiblii oTcoc-pactpy0. TypOyneHTHbIEe mynbca-
LMK CKOpOCTeH. DKpaHUPOBaHUE OTcOca-pacTpyda TypOy-
JIEHTHOM KOJIBLEBOM CTPYEH.

1

12

2.

YucnenHoe MOAEIIMPOBAHNE BUXPEBBIX TEUEHUN B 3aKPBITHIX

BBITSKHBIX YCT

olicTBax.

BrruncnauTenbHbIi anropuTM pacuera BUXPEBBIX TEUEHUH B
acIHpallMOHHOM YKpbITHH. PacueT noBeneHus nonudpak-
LIMOHHOW MBUIEBOM a3p030JIH, TUCIIEPCHOIO COCTaBa U
KOHIIEHTPALUH MBUIEBBIX a3P030JI€H B aCIUPUPYEMOM BO3-
nyxe. KomOuHaius MeTo0B rpaHUYHBIX HHTETPATbHBIX
ypaBHEHUH U TUCKPETHBIX BUXpEil. PacueT TeueHuid B MHO-
TOCBSI3HBIX 00JIACTAX C BpallalOIIMMHUCA LUINHAPAMHU-
OTCOCaMH.

1

12

3. UwucneHnHoe MOJCIINPOBAHUEC BUXPEBBIX TEYEHNH B MHOTOCBSI3HBIX 00JIaCTAX C pa3pce3amMu.

YwncaeHHBIN METOA JUCKPETHBIX BUXPEBLIX MHOI'OYI'OJIbHUKOB

BrrancantenbHbINH AJITOPUTM pacu€Ta BUXPEBBIX TEUYCHHH B
MHOI'OCBSI3HBIX 00JIACTAX C pa3pe€3amMu. VYcnosue Tomrico-
Ha. PacueT TeueHus Ha BXO0J€ B LICJICBUAHBIC HECIIJIOTHOCTH
ACIlIMPaOHHbIX YKprTHﬁ. Pacuer Teyenus Ha MMpCaAIpus-d-
THUAX arpoOIpOMBIIIIICHHOI'O KOMILIICKCA.

[Tone ckopocTeil OT BUXpEBOro oTpe3ka. BuxpeBbie MHO-
rOyrojbHHUKHU. PacueT BUXpEBBIX TEUEHUH Ha BXOJE B
KBaJIpaTHbIE U MHOTOYTOJIbHBIE BCACHIBAOIIME KaHAIIBI.
Pacuet skpaHMpPOBaHHBIX BBITSLKHBIX yCTPOCTB. ONTUMHU-
3a1Msl BBITSOKHBIX YCTPOMCTB MO KPUTEPHUIO JalbHOOO0IHO-
CTH

15

4.

Meton AUCKPCTHBIX CTAlIlMOHAPHBIX BHXpeﬁ

BreraucnuTenbHbIN AJITOPUTM pacucTa Ha BXOAC B IICIIC-
BUIHBIN U prrJIBIfI BCACbIBAIOIHMEC KaHAJIBI ITPU 3aJaHUH
BEJIMYMHBI TOCTOSHHOM HUPKYJSIWA HA CBO6OI[HOI71 110-

14

8



BEPXHOCTH TOKA. BBIUMCIIUTENBHBIN AJITOPUTM pacyeTa Ha
BXO/I€ B IIIEJIEBUIHBIN U KPYIJIbIM BCACHIBAIOLINE KaHAJIbI
IIpU CpEAHEN CKOPOCTH BcachlBaHUA. Pacuer usMeHeHus
K.M.C. BXOJIa B HETIOTHOCTH IIEJIICBUIHOMN U KpyTioi (op-
MBI [IPY X MEXaHWYECKOM 3KpaHUpoBaHuU. Pacuer Teue-
HUI Ha BXOZI€ B OTCOCHI-PacTpyObl B HEOTPAaHUYEHHOM
npocTpaHcTBe. Pacuer TeyeHui Ha BXOJIE€ B OTCOCHI-
pacTpyObl HaJl HEIPOHUIIAEMOM MJIOCKOCThI0. Pacuer Tede-
HUH Ha BXOJE B KPYTJIbIH BCACBIBAIOIIHNI MTATPYOOK MPU
HaJIMYMU HAOeTraronero moroka. Pacuer TeueHuii Ha BXoJie
B OTCOCHI-pacTpyOBbl IIPY HAJTMYMUHU HAOETAIOMIEr0 TOTOKA.
O 3ayayax acnupanuu a’po30Jield B MpoOOOTOOPHUKH.
Onpenenenre KpUTHUECKUX JIMHUNA TOKA U MPEAETbHBIX
TPAEKTOPHI MBUIEBBIX YACTHIL, KOAPPUIIUEHTA aCIUpaLUH.
Kpurepuu ¢ dextuBHOCTH 0TCOCa-pacTpyda

BCET'O 4 51
4.2. Conepxxanue NPaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA
He npeagycmoTpeHnbl
4.3. Coaep:xanue JadopPaTOPHbIX 3aHATHH
Ne HaumenoBanue Tema nmabopaTopHOTO 3aHATHS K-Bo K-Bo
n/m JacoB 4acoB
paszzerna qUCIUILTUHBI CPC
cemectp Ne 2
1 Merton nucKpeTHBIX BUX- | BuxpeBoe TeueHwe Ha BXOJ B mmiene- | 1 12
peil s pacyera BUXpe- | BHJHBIN OTCOC-pacTpyo.
BBIX TEUCHHIA B CIIEKTPE
JICHCTBHSL MCCTHBIX BeH- | LACUCT BHXPEBOTO TEUYCHHS B 3aMKHY-
THIISIMOHHBIX OTCOCOB | TOM MOMCIICHHH paboyero KabuHeTa.
Pacuer ¢dopmbl OTphIBHON 00OIacTu Ha
BXO/I B KPYIJIbIi OTCOC-pacTpyo.
2 UucnenHoe MmoaenupoBa- | Pacyer moBenenust moiaudpakiuoHHOM | 1 14

HHE BUXPEBBIX TCUCHUN B
3aKPBITHIX BBITSKHBIX
YCTPOMCTBAX.

IBUIEBOM a3p030JIM, JUCIEPCHOIO CO-
CTaBa M KOHLIEHTPAIMH IBIJIEBBIX a3pO-
30JI€¥ B aCIUPUPYEMOM BO3IyXE.

Pacuer moBeneHus noaudpakLUOHHOMN
IBIJICBOM a3PO30JIM, JUCIIEPCHOTO CO-
CTaBa W KOHLEHTPAIMH IBIJIEBBIX a’pO-
30J1€il B acIUpUpPYEMOM BO3JyX€ IpHU

9




HaJIMYUMKW  Bpallaromerocsa MOujiIrMHIAa-
OTCOCa.

Pacuer TeueHuss Ha BXOJ€ B ILIEJIECBU-
HbI€ HEIUIOTHOCTU  aCIUPALMOHHBIX
YKpBITUH. PacyeT BHUXPEBBIX TEUCHUU
Ha BXOJ€ B KBaJPATHBII BCACHIBAKOLINIA
KaHall. Pacder BUXpEBBIX TEYEHMM Ha
BXOJIE B KPYTJIbIi BCACBHIBAIOIIUI KaHAI.
PacueTr BuXpeBbIX T€UEHUII Ha BXOAE B
SKpPAHUPOBAHHBI BCACHIBAIOIIMA  Ka-
HaJl.

12

Pacuer u3mMeHeHust K.M.C. BXO/Ja B He-
MJIOTHOCTHU IIENIEBUTHOM MPU UX MeXa-
HUYECKOM JSKpaHUpOBaHUU. Pacyer u3-
MEHEHHMsI K.M.C. BXOJla B HETUIOTHOCTH
KpyTJI0i (hOPMBI MIPU UX MEXaHUIECKOM
SKpaHUpoBaHUM.Pacuer OTpBIBHOW TO-
BEPXHOCTH TOKa Ha BXOJAE B KPYIJIbI
0TCOC-pacTpyo.

11

3 UucrneHHOe MOICTTUPOBA-
HUE BUXPEBBIX TCUCHHI B
MHOTOCBSI3HBIX 00JIACTSIX

C pa3pe3aMHu.
12 MeTto IMCKpEeTHBIX CTa-
LIMOHAPHBIX BUXPEN
BCEI'O:
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Od¢opmiienne MHAMBUAYAJBHBIX JOMAaIIHUX 3aganuii. 11/13 npegocraBusercs
NPEeToaBaTeNto JIJIsl MPOBEPKU Ha OyMa)KHBIX JIUCTaX B popmare A4 uiu B TeTpa-

ITH.

TuTyNbHBIA JUCT WA OOJOXKKY TETpaaAu HEOOXOAUMO MOAMUCATH MO CIETYIO-

4.4. Coneprkanue KypcoBOro npoekra/padornl
He nmpenycMoTpeHo yueOHBIM MIIaHOM

4.5. Coneprkanue pacyeTHO-rpadguIecKoro 3ajaHus,

HHAUBUAYAJIbHBIX TOMAITHUX 3aJaHuH

meMy oopasiyy:

Crynent BI'TY um. B.I'. lllyxosa
Anpgpees W.I1., rpynma TB -191

WJ13 Nel

10

N3 npenoctaBisieTcss MpenogaBaTeto sl MPOBEPKHU B IBYX BUJIaX: OTYET,
Ha OyMaXHBIX JIUCcTax B Gopmare A4, u B Buae GaiyioB, CoJEpkKaIIuX perieHre
MOCTaBJICHHOW 3aJauM Ha KoMIlbtoTepe. OTYET MHAMBHUIYAJIbHOIO JIOMAIIHETO 3a-
JAHUS JI0JDKEH UMETh CIEAYIOUIYIO0 CTPYKTYPY: TUTYJIbHBIA JIUCT; MOCTAHOBKA 3a-
a4y, pe3yJibTaTbl MaTEMAaTHUYECKOTO MOJEIMPOBAHMUS, MPEIIOKEHUS MO COBEP-
IIICHCTBOBAHUIO CHUCTEMBI oOecmbuUinBaromei BeHTWIsAnuH. Cpokx cmaun WJ13
onpeeaeTCs MPEnoaaBaTeIeM.




IIpumep BbINOJTHEHHUS TEOPETHYECKOM YACTH 3aJaHUS

B pazgene npuBoguTcs nepeyeHb 3aJaHUl M MAaTEPUAIOB MO OLIEHKE 3asB-
JICHHBIX PE3yJbTaTOB 00yUEHUSs, OTPEACISIONINE MPOIeIyphl OLIEHUBAHUS 3HAHUH,
YMEHHM, HaBBIKOB U (MJIM) OMBITA NEATEIBHOCTH, XapaKTePU3YIOUIUX dTanbl (op-
MUPOBaHUSI KOMIETeHINN (YKa3aTh CChUIKA Ha BCE METOJUYECKHE MAaTEepPHAIbl U3
paboueil mporpaMmal).

Texkymuii KOHTPOJIb OCYILIECTBISETCS B TEUEHHE ceMecTpa B (hOpMe BbI-
MOJIHEHUS U 3alUThl Ja0OPATOPHBIX PaOOT U BBHINOIHEHUS WHIAUBUIYAJIBHOTO J0-
MAIILHETO 3a/1aHMUSl.

JlaGopaTopHuble padoTrbl. B nabopaTopHOM MpakTUKyMe MO AMCHMILIAHE
NpeJICTaBlIeH NepeueHb JabopaTOpHbIX padoT, 0003HAUEHBI 1IeJIb U 3aJlay, HEO0O-
XOJIUMbIC TEOPETUUECKHE U METOAUYECKUE yKa3aHus paboTe, pacCCMOTPEH MPaKTH-
YECKUW MpUMEpP, JaHbl BAPUAHTHI BHITIOJHEHUSI U NEPEUYECHb KOHTPOJIBHBIX BOIPO-
COB.

3amura 1abopaTOpHBIX PabOT BO3MOMKHA TOCIE MPOBEPKU MPABHIBHOCTH
BBITMIOJTHEHUS 3a7aHusi, 0hOpPMIICHUS OTYETa. 3aluTa MpoBoauTCcs B dhopme code-
CEZI0BaHMsI MPEMNOJIaBaTeNsi CO CTYJEHTOM IO TeMe JiabopatopHoil padoTsl. [lpu-
MEpHBIA TMEpPeueHb KOHTPOJBHBIX BOIPOCOB ISl 3aUIUTHI J1aOOpPaTOpPHBIX padOT
IpeJICTaBlIeH B TabJIHULIE.

Ne | Tema nmaGopaTopHoit KoHTpoabHbIE BOIIPOCHI
paboThI

1 | BuxpeBoe Teuenue |1l. JIMHEHHBIN BUXPb, UUPKYIISAIHS.
Ha BXoj B mmieneBua- | 2. Dopmyna buo-CaBapa-Jlamnaca.
HBIN 0TCOC-pacTpyo.

2 | Pacuer BuxpeBoro |1l. BuxpeBoe TeueHHE B CIIEKTPE JICHCTBHUSI OTCOCA
TEYEHUsT B 3aMKHY- | HAQJ MPSMbBIM JBYXI'PAaHHBIM YTJIOM.

TOM TOMEIIECHUH pa- Touka OTpbIBa OT TJIaJKON TTOBEPXHOCTH.
6ouero kaOuHeTa. Br16op mapameTpoB JUCKPETHOCTH

3 | Pacuer Qopmbr oOT- [lone ckopocTeil OT BUXPEBOTO KOJIbIIA.
pBIBHOW 00JlacTH Ha B3auMopelicTBre BUXPEBBIX KOJIELL.

BXOJ B KPYIJIbIM OT- Pacuer (opmbl oTpeIBHOVM 00JaCTH Ha BXOJ B
coc-pactpyo. KPYIJIbI OTCOC-pacTpyo.

4. TypOyneHTHBIC MyIbCAIIUN CKOPOCTEH.

W= N

4 | OkpanupoBanne ot- | 1. Touku oTphsiBa.

coca-pactpyba Typ- |2. BraumsHue sKpaHuUpyIOmEH CTpyd Ha BCachIBa-
OyJeHTHOW KOJbIle- | Iouuil hakesl MeCTHOTO OTCOCa.

BOU CTpPYyEH.
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Ne | Tema naGoparopHoit KoHTpospHBIE BOTIPOCHI

paboThI

5 |Pacuer moBenenus | 1. BpruuciuTenbHbpll aNrOpuTM pacdeTa BHUXpeE-
o pakiIMOHHOM BBIX TEUCHHI B aCMUPALIMOHHOM YKPBITHHU.

MBUIEBOM  a’po3onu, | 2. Pacuer moBenenus noaudpakiMOHHON MbLIE-
JUCIIEPCHOIO  COCTa- | BOW a’p030JIM, NMCIEPCHOTO COCTaBa M KOHLIEHTpA-
Ba WU KOHIEHTPALMM | MU MBUICBBIX a3PO30JIEH B ACIUPUPYEMOM BO3IYyXE.
MBUIEBBIX a3PO30JIeH

B acIUpUPyEMOM

BO3JIyXE€.

6 | Pacuer moBenenus | 1. BprunciuTenbHbIN aITOPUTM pacyeTa BUXPE-
noJIuppaKIIuOHHON BBIX TCUCHHH B aCIUPAIIMOHHOM YKPBITHHU.

MBUJIEBOM  a3pP030JIH, .
JTUCTIEPCHOTO  COCTA- 2. ) Pacuer moBenenus noaudpakiMOHHON TbLIE-
Ba u Kxoumentparuy | BOH @9PO30IH, JMCIEPCHOTO COCTAaBa M KOHICHTPa-
MBIIEBBIX a3p030icii | WM MPUIEBLIX a3p030JIc B ACIIMPHPYEMOM BOSJIyXe.
B acpUpPyeMoM

BO3/JyX€ NpU HAIU-

YUW Bpalllarouierocs

HUIMHIA-0TCOCA.

[/ | Pacuer TeueHnuss Ha | l.  BBIYMCIAMTENBHBIA AITOPUTM pacyeTa BHUXpeE-
BXO/JI€ B IIEJICBUJIHBIE | BBIX TE€UCHUI B MHOTOCBS3HBIX 00JIACTSAX C pa3pesa-
HEIUIOTHOCTH ~ aclH- | MH.
pPalMOHHBIX YKpbITUH | 2.  YcioBue ToMicoHa HEM3MEHHOCTH LUPKYJIS-

105058

8 |Pacuer Teuenms Ha |1l. OcoOeHHOCTHM pacueTa TeUeHHUS B 00IACTIX
NPENNPUSATUSAX arpo- | TpaneuneBUaHONU (HOPMBI.

IPOMBILIJIEHHOTO 2. OOecrieueHrne HOPMHUPYEMOM CKOPOCTH.
KOMILJIEKCA.

9 | Pacuer BUXPEBBIX | 1. [TocTpoeHHE OTPHIBHOM ITOBEPXHOCTH.
TEYCHH Ha BXOzE B | 2. Br16op mapamMeTpoB JUCKPETHOCTH.
KBaJIpaTHbIA BCACHI-
BaIOIIMI KaHal.

10 | Pacuer Buxpesbix | 1. Ilynbcanuu cKOpOCTH.
TeueHnid Ha BXone B | 2.  OcpeaHeHue Mo CKOpOCTeH
KpYIJIbI BCAacChIBAIO-
M1 KaHAJL.

11 | Pacuer BuxpeBbIx | 1. [lone ckopocTeit 0T BUXPEBOTO OTpE3Ka.
TEYCHW Ha BXOJle B | 2. BUXpeBble MHOTOYTOTBHUKH.
SKPaHUPOBAHHBIN 3. Pacuer BuXpeBBIX TeueHWH Ha BXOAC B KBaJpat-
BCACHIBAIOIIMNA  Ka- | HbI€ 1 MHOTOYTOJIbHBIE BCAChIBAIOLIME KAHAJIBI.
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Ne | Tema naGoparopHoit
paboThI

KoHTposibHBIE BOIIPOCHI

Hal.

4. PacueTr SKpaHUPOBAHHBIX BBITSKHBIX YCTPOMCTB.
5. OntuMu3anus BBITSDKHBIX YCTPOMCTB IO KpHTE-
pUIO 1aTbHOOOMHOCTH.

12 | Pacuer wu3MeHEHUS
K.M.C. BXoJa B He-
IUIOTHOCTH mieJe-
BUJHOM IIpU HUX Me-
XaHUYECKOM SKpaHHU-
pOBaHUM.

1. Onpez[eﬂeHI/Ie BJIIMAHNUA MCXaHHYCCKHUX DKPAaHOB Ha
K.M.C.

13 | Pacuer wu3MeHeEHUs
K.M.C. BXoJa B He-
TUIOTHOCTH  KPYTJIOH
dbopMBl TIpH HX Me-
XaHUYECKOM JKpaHHU-
POBaHMH.

1. Onpez[eneHI/Ie BJIMAHUA MCXAHUYCCKHUX 3KPAHOB Ha
K.M.C.

14 | Pacuer OTPBIBHOU
MOBEPXHOCTH TOKa Ha
BXOJIC B KPYTJIBIA OT-
coc-pacTpyo.

1. Pacyer TeueHuii Ha BXOJE B KPYIJIBIA BCAChI-
BaIOIIMK MaTpyOOK MpU HAIMYUK HAOEraromero mo-
TOKA.

2. Pacuer Teuenuii Ha BXOJI€ B OTCOCHI-PacTpyObl
IpY HATMYMHM HAOETaroIero noTokxa.

3. 3ajaun acrupanuu a’po3oJie B mpoOooTOOp-
HUKU.
4. OnpeneneHue KpPUTUYECKHX JMHUKA TOKa U

IPEICIbHBIX TPACKTOPUH MBLJICBBIX YacTHI], KO3(-
dbureHTa acupaIuy.

5. Kpurepuu s¢pdexTuBHOCTH OTCOCA-pacTpyOa

Kpurepun onieHuBanus 1a00paTopHON pabOTHI.

OneHka

Kpurepuu oneHnBanus

5 Pabora BeIMONTHEHA TOJMHOCTHIO. CTYJIEHT BIJIAJICET TCOPETUUCCKUM Ma-

TEPHUAJIOM, OTCYTCTBYIOT OITMOKU TIPH OMHUCAHUH TEOpHH, (popmMynupyer
COOCTBEHHBIE, CaMOCTOSTEIbHBIC, 00OCHOBAHHBIE, aPTYMEHTUPOBAHHBIC
CYXXJI€HUSI, IPEJCTABISET MOJHbIE U PAa3BEPHYThIE OTBETHI HA JIOMOJIHU-
TEJIbHBIE BOMIPOCHL.

4 Pabora BeIMONTHEHA TOMHOCTHIO. CTYJICHT BIIAJICET TCOPETUUCCKUM Ma-

TE€pUAJIOM, OTCYTCTBYIOT OIIMOKH MPHU ONMHUCAHUU TEOPHUH, GOPMYIUPYET
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Onenka Kpurepnn onennBanus

COOCTBEHHBIE, CAaMOCTOSATEIbHbIE, 0OOCHOBAHHBIE, aPTyMEHTUPOBAHHbIE
CYXKJEHUs, AOIMYyCKas HE3HAUYUTEIbHbIE OIMIMOKM HAa JOMOJHUTEIbHbIE
BOIPOCHI.

3 Pabota BbInoHEHA MONMHOCTHIO. CTYJIEHT BIAJECET TEOPETUYECKUM Ma-
TEpUAJIOM Ha MHUHMMAJIbHO JOIYCTUMOM YPOBHE, NPHUCYTCTBYIOT HE3Ha-
YUTEJIbHbIE OIUOKHU IIPHU ONMHUCAHUU TEOPUH, UCIIBITHIBAET 3aTPYAHEHUS B
(GopMynHpoBKE COOCTBEHHBIX OOOCHOBAHHBIX W APTYMEHTHUPOBAHHBIX
CYXXJ€HUH, NTONMyCcKass HE3HAYUTENIbHbIE OLIMOKM Ha JOTOJHUTEIbHbIE
BOIIPOCHL.

2 Pabora BbeITONTHEHA HE MONMHOCTHIO. CTYJIEHT MPAKTUYECKU HE BIIAJICET
TEOPETUYECKUM MaTepuaaoM, JOMycKasi OIIMOKU MO CYIIHOCTH paccMmar-
puBaeMbIX (0O0CYX JaeMbIX) BOIPOCOB, HCIBITHIBAET 3aTPYJHCHHUS B
dbopMyIUpPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX M apPryMEHTHUPOBAHHBIX
CYXXJICHHH, JIOMyCKAaeT OIIMOKY MPU OTBETE HA JIOTOJTHUTEIHHBIE BOIPO-
CBI.

Ha Bemmonnenue PI'3 mpegycmorpeno 12 4acoB camMocCTOSATENbHONW pabOThI
CTYyJICHTA.

He.]'lb 3aJaHusA: HpI/IO6p€T€HI/Ie MPAaKTUYCCKNUX HABBIKOB I10 IPUMCHCHHUIO MCTO-
Aa TUCKPCTHBIX BI/IXpeﬁ I pCIICHUA 3a1a4 110 COBCPIICHCTBOBAHNUIO CUCTCMBI
BCHTUIISATTHH.

Ctpykrypa padorsl. PacuétHo-rpaduyeckoe 3aanue mpeaycMaTpuBaeT Bbl-
MOJIHEHUE pacyeTa MoJisi CKOPOCTEH, IMHUNA TOKA, BUXPEBOU CTPYKTYPHI Teue-
HUSL.

Od¢opmiieHne HHAUBUAYAJBHOTO AoMalIHero 3aganus. PI'3 mpenocras-
JISIeTCS TIPENO/IaBaTeNo AJIsl MPOBEPKHU B IBYX BUAAX: OTYET, HA OYyMa)KHBIX JTUCTaX
B (hopmate A4, u B Buje GaiiioB, copepKalluxX perieHrue MOCTaBICHHOHN 3a/1auu Ha
KommbploTepe. OTdeT pacueTHO-Tpad@UUecKOro 3aJaHus JTOJDKEH HUMETh CIenylo-
IIYI0 CTPYKTYPY: TUTYJIbHBIN JIUCT; TOCTAHOBKA 3aJa4M, PE3yJIbTaThl MaTEMaTHYE-
CKOTO MOJICTTUPOBAHUS, TIPEIJIOKEHUS TI0 COBEPIICHCTBOBAHUIO CHCTEMBI 00ECIThI-
nuBatonie BeHTwisiiuu. Cpok ciaun PI'3 onpenensercs npenoaaBaTeeM.

MoaenaupoBaHue BUXpeBbIX TeUeHHIl B TpaneuueBUIHOMH 00J1aCTH

MopaenupoBaHue HUPKYJIAIUOHHBIX TEYEHUN B 3aMKHYTOM IMOMEIIEHUU HEO0O-
XOJIUMO IS MPaBUJIbHOM OpraHu3anuu BeHTWsinuu. Hampumep, B momenieHUu
MOJIOUHO-TOBapHOU (pepmbl (MTD) nmnst comepkaHusi KpymHOTO POraToro CKOTa
CYIIECTBYET OIpaHMYEHHE O BEJIMYMHE CKOPOCTH JIBHKEHHUS Bo3ayxa. B xomon-
HOE BpeMsi ToJla MpeIesIbHO JomycTuMasi ckopocth coctanisier 0.3 — 0.5 m/c. Jle-
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TOM CKOPOCTh JABHKEHUS BO3yXa MOXeET ObITh yBenuueHa 710 0.6 — 1.0 m/c. Kpome
TOr0, HEOOXOAMMO, YTOOBI ABMKEHHE BO3/1yXa ObUIO OPraHU30BaHO B HWXKHEH ya-
ctu noMenienus. llensro naparpada sBisieTcs onpenencHue Ha OCHOBE pa3pado-
TAaHHOM MaTeMaTH4E€CKOM MOJEIN M BBIUHMCIUTEIBHOTO 3KCIEPUMEHTA Hambojee
pPalMOHAILHOM CXeMbl BEHTHJISILIUY B MMOAOOHBIX TOMEUIEHUSX.

®u3nueckas MOCTAaHOBKA 3aJla4d COCTOUT B OINPEIEIECHUHN IOJS CKOPOCTEH U
BUXPEBOW CTPYKTYpbl TE€YEHHUS BHYTPU 3aMKHYTOIO NOMELIEHUS HENPSIMOYTOJIb-
HOU (pOpMBI, B BEpXHEH YaCTH KOTOPOI'0 HAaXOJHUTCS BCACHIBAIOLIEE OTBEPCTUE U
COJIEpKAallleTO OTKPBITHIE TPOEMBI, OTKYJIa BO3/IyX MOCTYIMAET CHAapYyxHu (puc.l).

"

Puc.1. K moctanoBke 3a1aun

ITockonbKy TeueHHEe CUMMETPUYHO OTHOCUTEIBHO BEPTHUKAJIBHOW OCH, TO OYy-
JIEM paccMaTpHBaTh, JIUIIb OAHY YacTh pacyeTHOW o0nacTu (puc.2), B OTKPBHITOM
npoeMe KOTOPOTO TakKe MOTYT COJIepKaThCsl TOHKUE TTPODUIIH.

1

S

R
;:;;ﬁ‘a

C

Puc.2. PacuetrHas o0acTh TEUEHUSA

MopenvupoBaHue B OJHOCBA3HOW oOmactu (puc.3) OCYIIECTBISIOCH MPHU Clie-
AYIOIUX TMapameTpax: mar quckpernocta h = 0.05wm; mar o Bpemenu at = 0.06¢;
cKopocTh B otcoce 1Mm/C. IlpucoeanHeHHbIe BUXpU MOKA3aHbI IO TPAHUIIE 00IacTH
B BUJIE KPY>KOUKOB. PaccmaTpuBanuch ciemyromnme MOMEHTH BpeMeHu: a) t = 77¢
(B 3TOT MOMEHT BpeMeHH B o0jacTu Haxonaatcs 2075 cBOOOIHBIX BUXpeid); 0) t =
118 (2695 cBobGomnbix Buxpei); B) t = 155 (3151 cBoboaHbIX Buxpei); r) t = 178
(3310 cBoOomHBIX Buxpei); 1) t =241 (3696 cBoOomHBIX Buxpeid); ¢) t = 423 (4470
cBOOOHBIX BUXpeR); k) t = 695 (4980 cBobGomubIx Buxpeii); 3) t = 738 (5118 cBo-
OOJIHBIX BUXPEiN)

JIvHUM TOKa CTPOWIIMCH MOCIIE TOTO, KaK CBOOOIHBIE BUXPH (M300pa’KeHBI TOY-
KaMu Ha puc.3) MOJHOCTHIO 3aMONHSIOT 001acTh. C TeueHHEeM BPEMEHU BUXpEBast

cTpyKTypa (puc.3, a-3) usMeHsercs. BHauane moTok cpeanpl IPUKHUMAETCS K HU3Y
15



(puc.3, a-6), 3aTem mnepemMeraercs K HeHTpy (puc.3, 6-2), 3aTeM pacronaraeTcs
OJIMKe K BEpXHEH 4acTH IpaHullbl (puc.3, 0-3).

Cy— 6.4 g

Puc.3. BuxpeBas cTpykTypa Te€UeHHs B pa3HbIE MOMEHTHI BPEMEHU

Pazmepsl pacueTHo# 001acTH COOTBETCTBYIOT pazMepam nomernenuss MTD Ha
650 dbypaxubix kopoB B ¢. KpuBioBo fkoBieBckoro paiiona benropoackoii o0:a-
ctu (puc.l). MoaenupoBanue OCYIIECTBISAIOCH MPU PAa3HBIX BBICOTaX OTKPBITOTO
npoema (okHa): 1,2 m (puc.4); 0,8m (puc.5); 0,4 m (puc.6). PaccTtosinue mexuay
JIBYMSI COCCTHUMHU TPUCOCIMHEHHBIMUA BUXpsMH (1mar auckpetHoctd) h = 0.1wm;
miar 1o BpemeHu At=h- AB/ (v, -1m). IlocTpoeHs! TuHNM TOKA U B IPOQUIH MPO-

JOJIbHON Y TOPU30HTAIBLHOM COCTABJISIONIEH CKOPOCTH B MacITade.

IIpu BeicoTe okHa B uHTepBaie 0.8-1.2 M 3actoiiHas (BuxpeBasi) 00J1acTh Haxo-
JATCSI B HIDKHEW YacTH nmomenieHus (puc.4-5), 9Tto sSBisSeTCs HEXeIaTeIbHBIM JIJIs
coAepKaHUsI KPYITHOTO POraToro CKota M 0€30macHOCTH TpyJa. B cioydae cHuke-
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HUs pa3Mepa BbICOTHI OKHA A0 0.4 M 3acToiiHas 30Ha MEPEMEIIACTCS B BEPXHIOIO
yacTh nomemienus (puc.6). OnHaKo B 3TOM ciiyyae HaOJIOMAETCS TMOBBIIIEHHbBIE
3HAUEHUS JIJII CKOPOCTH B IOCTATOYHO Y3KOH 00JIaCTH, MPUMBIKAIOIIEH K HU3Y II0-
MeIIeHus. DTy 00J1acTh MOKHO PAaCIIMPUTh, €CIU MPH MOJTHOCTHIO OTKPBITOM TIPO-
e€Me OKHA YCTaHOBHTHh TOHKHE MPOdWIN, Harpumep, aBa npoduis jmHor 20 cMm
o yriaom 45 rpaaycoB (puc./). Ilo HaliieHHBIM TPOPUISAM CKOPOCTEH MOXKHO
HalTH HEOOXOAUMYIO NIl 0€30MMAaCHOCTH JKUBOTHBIX CKOPOCTH BBITSDKKH Vo. M3
pacyeToB BUIHO, YTO BEJIMYHMHA Vo JODKHA OBITh CHIDKEHA BJBOE, T.C. JOJDKHA
owITh 0.5 M/C.

Hawubonee panuoHanbHOU NJi1 OpraHU3alluyd BEHTUJISILIUM SIBJISIETCS. YCTaHOBKA
TOHKUX MPO(HUIeH B OTKPBITHIX MPOEMax OKOH, MPYKUMAIOIINX BEHTUIIIIMOHHYO
CTPYIO K HHXKHEW yacTu nomemeHus. [locTpoeHHble TMHUU TOKa U TIPOQPUIN CKO-
POCTEN MOTYT CIIYKUTb JIJIsl ONpeIeIeHUs HEOOX0IUMBIX 00BEMOB OTCACHIBAEMOTO
BO3JlyXa JJIsl 00€CTIEUeHHS HY>KHOTO CKOPOCTHOTO PEXXHMMa B BO3AYIIHBIX CTPYSX.

Takum oO6pa3zoM, Ha OCHOBE METO/1a JUCKPETHBIX BUXpel U ycloBus TomIicoHa
HEW3MEHHOCTH HUPKYJIAIHNHU TI0 KUIKOMY KOHTYPY, OXBaThIBAIOIIEMY MPOGUIb U
ciiell, TOCTPOCHAa MaTeMaTUYeCKasi MOJIeTb OTPhIBA MOTOKA, OTJIMYAIOIIASACS OT CY-
MIECTBYIOIIMX YY€TOM MHOXECTBA pa3pe30B BHYTPH pacdyeTHOM 00JacTH, ¢ KOTO-
PBIX POUCXOJIUT CXOJ BUXPEBOM TEICHBI.

Pazpaboran 4nClICHHBIH METOJ pealn3allii YKa3aHHOW MOJIENIH, COCTOSIIUN B
MOCTPOSHUM PEKYPPEHTHOM BBIYMCIUTEIIFHON CXEMBbI, 3aKJIIOYAIONIeHCs] B pelle-
HUU CUCTEM JIMHEHHBIX anreOpanyeckuxX ypaBHEHUN HA Ka)KJOM BPEMEHHOM IIare,
npaBasi 4acTh KOTOPBIX OIMPEENAeTCs] ¢ MCIOJb30BAaHUEM €€ 3HAUYeHUH B IPEbl-
Ty MOMEHT BpEMEHH U J00aBJICHUHU JTUCKPETHBIX aHAJIOTOB YCIOBUM ToMIico-
Ha TS KKJI0TO U3 Pa3pe3oB.

PazpaboTtana xommbploTepHasi Mmporpamma JJjIsi pacueTa BUXPEBBIX HECTAIUO-
HapHBIX TCYCHHH B PAa30OMKHYTHIX OOJIACTAX C MHOXKECTBOM MPOQuUiIeH, MO3BOJIS-
FOIIUX OIPEIEIIATh N0JIE CKOPOCTEU, CTPOUTH JIMHUU TOKA U BU3YaJIU3UPOBATH U3-
MEHEHUE BUXPEBOU CTPYKTYpPhI TEUEHUSI BO BPEMEHU.

Pa3pabGoTanHble METOIBI M AJITOPUTMBI MPOBEICHUS BBHIYMCIUTEIBHBIX JKCIIC-
PUMEHTOB SIBJISIFOTCSI OCHOBOM J1JIS IOCTPOECHUSI CUCTEM KOMITBIOTEPHOTO U UMUTA-
IIMOHHOTO MOJICIUPOBAHUS B OOJACTH a’poAuHAMUKH BeHTWISAIHH. OOOCHOBaH-
HOCTh TaKOTO BBIBOJIA MJLTIOCTPUPYETCS pa3paboTaHHOW MPOrpaMMHON MOAEpPK-
KOW, TMO3BOJISIIONIEH MNPOBOJIUTH COOTBETCTBYIOUIUE BBIYUCIHUTENbHBIE 3KCIEPH-
MEHTHI.
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Puc.4. CtpykTypa TeueHus NP MOJTHOCTHIO OTKPHITOM OKHE BBICOTOM 1.2M:

a — IMHUM TOKa; 6 — PO U TOPU30HTATBHON COCTABIAIONICH CKOPOCTH (M300-
PaXXE€HHBIN €TUHUYHBIN OTPE30K COOTBETCTBYET BEJIMUMHE CKOPOCTH 1 M/C); B)
pouITh BEPTUKAIIBHOM COCTABIISIIONICH CKOPOCTH (MOJCIBLHBIA MOMEHT BPEMEHU
t = 448.8; xonmmyecTBO CBOOOMHBIX BUXpel - 2321; mrar o Bpemeru at- 0.12)
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Puc.5. Ctpykrypa TeueHus npyu 4aCTUYHOM OTKPBITOM OKHE BbICOTOM (.8M:

a — IMHUM TOKa; 6 — PO U TOPU30HTATBHON COCTABISAIONICH CKOpOCTH (M300-
PaXCHHBIN SIUHUYHBIA OTPE30K COOTBETCTBYET BEJIMYMHE CKOPOCTH 1 M/C); 6 —
npo(HITb BEPTUKATBLHON COCTABIISIONICH CKOPOCTH (MOICIBHBI MOMEHT BPEMEHU
t= 177, xoaudecTBO cBOOOIHBIX Buxpeit - 2005; mar mo Bpemenu at=0.08)
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Puc.6. CtpykTypa T€4eHUs PU YaCTUYHO OTKPBITOM OKHE BbICOTOM 0.4 M:

a — JINHUY TOKa; 0 — Mpo(UIIb TOPU30HTAIBHON COCTaBIISIIOIIEH CKOPOCTH (U300-
paKEHHBIA €JUHUYHBIA OTPE30K COOTBETCTBYET BEJIMUMHE CKOPOCTH 1 M/C); B —
npoduiib BEPTUKAIBbHON COCTABIISAIONIEH CKOPOCTH (MOAEIbHBII MOMEHT BpEMEHU
t = 48.96; konndecTBO cBOOOAHBIX BUXpeid - 2017; mar o Bpemenu at- 0.04)
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B)

Puc.7. CtpykTypa Te4eHHS MPH MOTHOCTHIO OTKPHITOM OKHE C HaIPaBIISIOIINMU
MOTOKA BO3AYyXa BbICOTOM 1,2 M): @ — TMHUM TOKA; O — MPOPUIb TOPU3OHTAILHON
COCTaBIIAIOIIEH CKOPOCTH (M300paKeHHBIA €TMHUYHBIA OTPE30K COOTBETCTBYET
BEJIMYMHE CKOPOCTH 1 M/C); 6 — MpodUiIb BEPTUKAIBLHON COCTABIISAIONIEH CKOPOCTH
(MonenbHBIA MOMEHT BpeMeHHU t = 56.16; koau4ecTBO CBOOOAHBIX BUXpel - 2599;

miar 1o BpeMeHu at-0.12)

KpI/ITepI/II/I OOCHHUBAHUA MHAUBUAYAJIBbHOTI'O JOMAIIIHETO 3a1dHUA.

Onenka

Kpurepun ouennBanus

5

PaGora BbINOSIHEHA MOJHOCTHIO. TeopeTHueckoe 3aJaHue COOTBETCTBYET
TEME, MPEACTABICHHBI MaTepUall IOJHOCTBIO PACKPBIBAECT TEMY 3aja-
HUsl, B pabore chopmynupoBaHbl 3HAYMMBIE BBIBOABL lIpakTHueckas
YacTh BBIMIOJIHEHA B TIOJIHOM OOBEME, NI KaxJAOW 3aJadydl IMOJTy4YEeHbBI
NPaBWIbHBIE OTBETHI U CTYJEHTOM C(OpPMYIHUPOBaHBI MOJHBIE, 000CHO-
BaHHbIE M apryMEHTHUPOBaHHBIE BBIBOJBL. OdopmiieHre 3aaaHuil MOIHO-
CTBhIO COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHUSIM.

PaGoTa BbImoNIHEHA MOTHOCTHIO. TeopeTuueckoe 3aJaHue COOTBETCTBYET
TeMe, MPEACTABICHHBIN MaTepuall PacKpbIBaeT TeMy 3aJaHusi, B paboTte
chopMyIUpOBaHbI a/IeKBaTHbIE BbIBOJIBI. [IpakTHyeckast 4acTh BBITIOJIHE-
Ha B MOJTHOM oOBbeMe, JIJIsl KaXKIOW 3a/1auu MOTY4YeHbl PaBUIIbHBIE OTBE-
TBl U CTYJIEHTOM c(hOpMyIUpoBaHbl BBIBOALL. OQopMieHHEe 3alaHuil B
IIEJIOM COOTBETCTBYET MPEABSIBISIEMbIM TPEOOBAHUSIM.

PaGora BhITIONTHEHA TTOTTHOCTHIO. TeopeTHueckoe 3ajaHue COOTBETCTBYET
TeMe, TPEJICTaBICHHBIA MaTEepHall PaCKPhIBAET TEMY 3a/IaHus, B paboTe
chopMyIMpoBaHbl BRIBOABI. [IpakTHyecKkas 4acTh BBHITIOJTHEHA B ITOJIHOM
00beMe ¢ He3HAYUTEIBHBIMHU OIIMOKAMH M CTYACHTOM C(POpMYTUPOBAHBI
BbIBOJIbI. OdopmiieHre 3amaHuil B 1IETIOM COOTBETCTBYET MPEIbSBIIsC-
MBIM TPEOOBAHUSIM.

PaGoTa BeImoTHEHA HE TTOTHOCTHIO. TeopeTrudeckoe 3aaHnue HE COOTBET-
CTBYET TeMe, MPECTABICHHBI MaTepHall HE PACKPHIBAET TEMY 3aJlaHus,
B pabore He chOpMyIHpPOBaHbI BbIBOJBI. [IpakTuyeckas 4acTh HE BHI-
MOJIHEHA B TOJHOM 00beMe, He chopmMynIupoBaHbl BeIBOIBI. Odopmite-
HUE 33J]JaHUi HE COOTBETCTBYET MPEIbSIBISIEMBIM TPEOOBAHUSIM.

IIpome:xkyTOYHaAs1 aTTeCTALMS OCYIIECTBIETCS B KOHIIE CEMECTpa IOCIE
3aBepIEHUS N3YYCHHs TUCIUTUTMHBI B JopMe 3aveTa. 3a4eT COCTOUT B UTOTOBOM
co0eceToBaHUHU CO CTYJCHTOM IO BBIMIOJTHEHHBIM JTA0OPATOPHBIM paboTaM | JieK-
LIUOHHBIM 3aHSTHUSIM.
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5. OHEHOYHBIE MATEPHAJIBI UISA MTPOBEJAEHUSA TEKYIHEI'O
KOHTPOJIS, IPOMEXKXYTOUYHOM ATTECTAIIUU

5.1. Peanuzanug KoMneTeHIINHA

1. KomnerenuualIKO-3.

CriocoOHOCTB OCYHICCTBJIATH U KOHTPOJIUPOBATH 000CHOBaHHE TCXHOJIOTHYCCKUX,

TCXHUYCCKHNX, KOHCTPYKTHUBHBIX pCI_HeHI/Iﬁ CHUCTEM U COOPY)KGHI/Iﬁ BOI[OCH3.6)KCHI/I$I

N BOAOOTBCACHU A

HaunmeHnoBanue nnaukaropa
(mokasaTesisi OllEeHUBaHMsI)

Hcnonb3yemble cpesicTBa OIEHUBAHUS

IIKO-3. 1

DopMUPOBAHHUE UCXOIHBIX
TAHHBIX JIJIS1 BBITIOJTHEHUS
pacy€THOro 00OCHOBAHUS CUCTEMBI
BOJOCHA0KeHUs (BOIOOTBECHMS)

3aueT, 1abOpaTopHbIE 3aHATHUS, BBIIIOJ-
HeHue u 3amuTta M]3

I[1IKO-3. 2

Br16op MeTona u

METOJIMKH PacuEéTHOTrO 00OCHOBAHUS
TEXHUYCCKUX PEIICHUH JICMEHTOB
CHCTEMBI BOJIOCHAOKEHUSI
(BomoOTBEIEHNS)

3aueT, 1abOpaTopHbIE 3aHATHUS, BBIIIOJ-
HeHue u 3amurta M]3

1. Komnerennusa IIKP-1.

CrocoOHOCTh BHITIONHATH U OPTaHU30BBIBATh HAYYHBIEC HCCIIEIOBaHUs B cpepe Bo-

JIOCHA0KEHHUS U BOJLOOTBEICHUS

HanmeHoBaHue MHAMKATOPA
(mokasareJist OIlCHUBAHMUSI)

I/ICHOHBB}/GMHG CpeacTBa OLICHUBAHHA

ITKP-1.1

dopmynupoBaHUE LENECH,
MOCTAaHOBKA 3aJ1a4 UCCIICIOBAHUS B
chepe BogOCHAOKEHUS U
BOJIOOTBEICHUS

3ader, 1a00paTOPHBIC 3aHITHSI, BHITIOJ-
HeHue u 3amura M]3

ITKP-1.2

Br16op metona u/unu

METOJIMKH MTPOBEICHHUS
UCcleoBaHmil B cepe
BOJOCHA0KEHUE M BOJJOOTBECHHUSI

3aueTt, 1abopaTopHbIE 3aHATHUS, BHIIIOJ-
HeHue u 3ammuTa M]3

IIKP-1.3
CocraBJiieHue miaHa

3aueT, 1abOpaTOpHbIE 3aHSATHUS, BHIIIOJ-
HeHue u 3ammura M]3
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HCCIEI0BAHUN CUCTEM
BOI[OCHa6)KeHI/ISI 1 BOOOOTBCIACHUSA U
OKpPY>KaroIleu Cpeibl

IIKP-1.4

3aueT, 1a00paTOpHbIE 3aHATHUS, BBIIIOJI-

Ornpenenenue nepeyHs HeHue u 3amurta /13

pPECYpPCOB, HEOOXOTUMBIX JIJIS
MMPOBCACHUA UCCIICAOBAHW

IIKP-1.5

CocraBiieHue

aHAJIMTUYECKOT0 0030pa HAy4yHO-
TEXHUUYECKON MHpopManuu B chepe
BOJIOCHA0KEHUS M BOJIOOTBEICHUS

3aueT, 1abOpaTopHbIE 3aHATHUS, BBIIIOJI-
HeHue u 3ammurta N3

I1KP-1.6

3aueT, 1abOpaTopHbIE 3aHATHUS, BBIIIOJI-

Pazpabotka pusnueckux HeHue u 3amurta /13

/WA MaTEMAaTHYECKUX MOJIEIEN
HCCTIEAYEMBIX O0BEKTOB

[IKP-1.7

3aueT, 1ab0paTopHbIE 3aHATHUS, BBIIIOJ-

[IpoBenenue uccnenoBanus HeHue U 3amuTa 1J13

B cepe BOJIOCHAOKEHHS U
BOOOOTBCACHUA B COOTBETCTBHUU C
€ro METOTUKON

5.2. TunoBbie KOHTPOJIbHbIC 3aJAHUS AJIS1 IPOMEKYTOYHOM aTTeCTAlluN

5.2.1. llepevyeHb KOHTPOJIbHBIX BONPOCOB (THMOBBIX 3a1aHUI1) I 3a4eTa

A w0 e

5.

Hcropus coznanus MeToaa TUCKPETHBIX BUXPE.
[IpumeneHue MeTo1a TUCKETHBIX 0COOCHHOCTEH.
JIMHENHBIN BUXPb, HUPKYJISLHAS.
®opmyna buo-Casapa-Jlamnaca.

Buxpesoe TeueHue B CHEKTpe AEHUCTBUS OTCOCA HAJ IPSMBIM JBYX-

IPaHHBIM YIJIOM.

6.
7.
8.

ouHera.
9.
10.
11

pactpyo.

12.

Pacuet TeueHus Ha BXO/€ B IIECIEBUIHBIN OTCOC.
BuxpeBoe TeueHre Ha BXO]I B IIEJICBUIHBIA OTCOC-PacTpyoO.

Pacuer BHXpPCBOI'O TCUCHHUA B 3dAMKHYTOM IIOMCIICHHU pa60qer0 Ka-

[Tone ckopocTel OT BUXPEBOTO KOJBLIA.
B3auMmopenicTBre BUXPEBBIX KOJIELL.

Pacuer ¢opmbl OTpBIBHON 007acT Ha BXOJ B KPYIJIBIA OTCOC-

TypOyneHTHbIe MyJbCalli CKOPOCTEH.

23




13. DKpaHUpOBaHUE OTCOCa-pacTpyda TypOyIEeHTHOM KOIBIEBOU CTPYyEH.

14. BrruvcnurenbHbIi aIrOpUTM pacdyeTa BUXPEBBIX TCYCHUUM B acmupa-
LIUOHHOM YKPBITHUHU.

15. Pacuer noBeaeHus: nMonMU(PpakMOHHON MBIJIEBOM a’pO30iH, AUCHEPC-
HOT'0 COCTaBa U KOHLEHTPALMH MBUIEBBIX a3p030JI€H B ACIUPUPYEMOM BO3TyXE.

16. KoMOunHanus MeTo0B rpaHUYHbIX MHTETPAIbHBIX YPABHEHUM U JUC-
KPETHBIX BUXPEN.

17. Pacuer TedeHHil B MHOTOCBSI3HBIX O0JIACTSX C BpPAIIAIOIIUMUCS IU-
JUHIPaAMU-0TCOCAMHU.

18. BrluncnuTenbHbI aNrOpUTM pacyeTa BUXPEBBIX TEYEHWW B MHOTIO-
CBSI3HBIX O0JIACTSIX C pa3pe3amH.

19. VYcnoue ToMIicOHa HEM3MEHHOCTH LIUPKYJISLUN.

20. Pacuyer TeyeHus Ha BXoJ€ B IICIEBUIHBIE HEIUIOTHOCTU aCIAPALIMOH-
HBIX YKPBITHH.

21. PacueT TeueHHs Ha MPEANPHUITHIX arpOIPOMBIIIICHHOTO KOMILICKCA.
22. ITone ckopocTeit OT BUXPEBOTO OTPE3KA.

23. BuxpeBbie MHOTOYTOJTbHUKH.

24, PacueT BuXpeBBIX T€UEHMI Ha BXOJE B KBaJIpaTHbIE U MHOTOYTOJIbHBIE

BCAChIBAOIMC KaHAJIbI.

25. PacyeT skpaHMpOBaHHBIX BBHITSKHBIX YCTPOMCTB.
26. OnTuMu3anys BBITSKHBIX YCTPOMCTB 110 KPUTEPUIO JaTbHOOOWHOCTH.
27. BeruuciuTenbHbIM aNrOPUTM pacdyeTa Ha BXOAE B WICICBUIHBIA M

KPYIVIbI BCACHIBAOIIME KAaHAIbI MPU 3aJaHUU BEJIUYMHBI IOCTOSIHHOW LIUPKYJISA-
MU Ha CBOOOHOM MOBEPXHOCTH TOKA.

28. BeruuciuTenbHBIM aNrOpUTM pacdyeTa Ha BXOJAE B UICICBUIHBIA M
KPYTJIbIA BCACHIBAIOIINE KAHAJIBI IPU CPEAHEN CKOPOCTH BCACHIBAHUS.

29. Pacuer n3MeHeHus K.M.C. BX0Ja B HEIUIOTHOCTH IIEJIICBUIHON U KPyT-
701 (hOPMBI MPHU UX MEXAHUUESCKOM IKPAaHUPOBAHUH.

30. Pacuer TeyeHuil Ha BXOJ€ B OTCOCHI-PACTPYObl B HEOIPAHUYEHHOM
MIPOCTPAHCTBE.

31. PacueT TedeHuit Ha BXOJ€ B OTCOCHI-PAcTpyOBl HAJ HEMPOHHUIIAEMOM
IIJIOCKOCTBIO.
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32.

PacueTr TeueHuil Ha BXoJle B KPYIJIbIA BCAChIBAIOLIMN NaTpyOOK MpHU

HaJIANYUU HAaOEraroIlero moToka.

33.

Pacuer TeueHuii Ha BXOJ€ B OTCOCHI-pacTpyObl IpU HAJIMUUK Halera-

FOOICTO IIOTOKA.

34.
35.

3aauu acnupalmu a’po3oiiei B mpoOOOTOOPHUKH.

Onpenenenne KpUTUYECKUX JIMHUA TOKAa U NPEAEIBbHBIX TPACKTOPHI

MBUIEBBIX YACTHUL, KO3 (PUIIMEHTa acTIUpallUH.

36.

Kpurepun s dexkruBHOCTH OTCOCA-pacTpyOa

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB VISl 3ALIIUTHI KYpPCOBOI'0

NMPOEKTA/KypcoBoii padboThI

He npenycMoTpeHo yueOHbBIM TIIaHOM

5.3. TunoBbie KOHTPOJIbHBbIC 3aJaHUs (MATePHAJIbI) AJISl TEKYIIEr0 KOHTPOJIS
B cemecTpe
IIpakTyeckue (ceMUHAPCKHE) 3AHATHUS.

He npenycMoTpeHo yueOHbBIM TIJIaHOM

5.4. Onucanune KpUTEpUeB OLIEHUBAHNS KOMIIETEHIIUI M IIKAJIbI OLlEHUBAHUS

KpI/ITepI/II/I OOCHHUBAHUSA HHAUBUAYAJIBbHOI'O JOMAIITHETO 3aiaHUA.

OneHka

Kputepuu onennBanus

5

PaGota BbInoIHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TEME, MPej-
CTaBJICHHBIN MaTepuas MOJHOCThIO PacKpbIBaeT TeMy 3aJaHus, B pabote chopmyiu-
pOBaHbI 3HAaUMMBbIE BbIBO/BI. [IpakTHueckas 4acTh BBINOJIHEHA B IIOJTHOM O0beMe, s
KaXKJIOW 3a7]auu MOJY4YEHbI MPaBUIbHBIE OTBETHI U CTYIEHTOM C(HOPMYIUPOBAHBI MMOJ-
Hble, 000CHOBaHHbIC U apryMEHTHPOBAaHHbIE BbIBOJBL. OQopMmileHne 3alaHuil MOJTHO-
CTBhIO COOTBETCTBYET MPEIbSIBISIEMbIM TPEOOBAHUSIM.

PaboTa BEIOIHEHA ITOJIHOCTBIO. TeopeTquCKoe 3aaHnu€ COOTBECTCTBYCT TEME, IPECA-
CTaBJICHHBIN MaTepuajl paCKpbIBACT TCMY 3aJldHUS, B pa60Te CCI)OpMy.]'II/IPOBaHBI aacK-
BaTHBIC BBIBOJEI. HpaKTI/I‘{eCKaﬂ 4YaCTb BbLIIIOJIHCEHA B ITOJIHOM O6’L€MC, IS Kaxkaoi
3alauu IMOJYYCHbI IPAaBUJIBHBIC OTBCTBI U CTYACHTOM C(i)OpMy.]'II/IPOBaHBI BBIBOJBI.
O(I)OpMJ'IeHI/Ie 3aJJaHUN B LIEJIOM COOTBCTCTBYCT NPCABABIISICMBIM Tpe6OBaHI/IHM.

PaboTa BbINOIHEHA MOTHOCTHIO. TeopeTuueckoe 3aJjaHue COOTBETCTBYET TeMe, Mpea-
CTaBJICHHBIN MaTepHall PacKpbIBaeT TEMY 3a/laHusl, B paboTe chOPMYIMPOBAHBI BHIBO-
abl. [lpakTuyeckas 4acTh BBINOJIHEHA B MOJHOM 00ObEME ¢ HE3HAUUTENIbHBIMHU OIIMO-
KaMU U CTyJI€HTOM c(hopMyIupoBaHbl BbIBOJIBL. OdopmiieHne 3aJaHuii B LIEJIOM COOT-
BETCTBYET NMPEABSIBISIEMbIM TPEOOBAHUSM.

PaGoTa BEITIONIHEHA HE MOJHOCTHIO. TeopeTI/Iqecxoe 3alaHuC HC COOTBECTCTBYCT TEMC,
HpeﬂCTaBHeHHHﬁ MaTepuajl HC paCKpbIBACT TECMY 3da/laHUA, B pa60Te HC C(bOpMyanO-
BaHBI BBIBOJBI. HpaKTI/I‘-IeCKaSI YaCTb HC BBIIIOJIHCHA B ITOJIHOM 061>eMe, HC C(bOpMy.]'II/I-
POBAHBI BBIBO/IBI. O(bOpMJIeHI/Ie 3aJlaHUI HE COOTBCTCTBYCT NMPCABABIACMbIM Tpe60Ba—
HUSM.
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6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOINUYECKOE
OBECIIEYEHUE
6.1. MaTepuajJbHO-TeXHUYECKOE o0ecriedyeHune

Ne HaumeHnoBaHue crieiu-
AJILHBIX MOMEILEHUN U OcCHAaIIIEHHOCTD CHEHHAIBHBIX ITOMEIIEHHH U
MOMEIIEHUN I caMo- MIOMEIICHHIA JII CAMOCTOSTEIBHON PabOThI

CTOSITETIbHOH paboThI

1. | Yuebnas  ayauropus | CrnenmanusupoBanHas meOenb. MHPOpMaMOHHBIE CTEHIIBI 110
VIl TIPOBEJIEHMs JIEK- | TEIUIOra30CHA0KEHUIO.

LMOHHBIX U JIabopaTtop- | MyJbTUMEIUIHBIA TPOEKTOp, MEPEHOCHOW 3KpaH, HOYTOYK,
HBIX 3aHATHH, TpyIIo- | UHPOPMAIIMOHHBIE CTEHbI,

BbIX M HWHIUBUAYalb-
HBIX KOHCYJIbTAlUH,
TEKyLIeH W IIPOMEXKY-
tounoi arrectaruu 'K,
Ne312, 313,

6.2. JInneH3noHHOE U CBOOOAHO pacnpocTpaHsieMoe NPOrpaMMHOe
o0ecrneyeHue

NQ HepequL JIMIICH3UOHHOT' O HpOFpaMMHOFO PeKBI/ISI/ITBI HO)ITBep)K)]aIOHleFO JIOKYMGHTa
obecrieueHus

IlepeueHb y4eOHBIX U3IaHUI U YHeOHO-METOANYECKUX MATEPUAJIOB

1. AsepkoBa O.A. Maremarnueckoe MOJEIMPOBAHUE U UYUCIECHHBIE METOJbI B
a’poAMHaAMUKe BEHTWISAIUU: yuyeOoHoe nocobue / O.A. Apepkona, K.M. Jloraues.
— benropoa: U3n-sBo BI'TY, 2017. — 168 c.

2. Marematnueckue moaenu u unciennole Metoasl CAIIP cuctem TI'B / K. N.
Jloraues, O. A. AsepkoBa; BI'TY um. B. I'. lllyxoBa. - bearopoa: U3n-so BI'TY
uM. B. I'. llyxosa, 2013. - 154 c.

3. Jloraues, K. 1. MaremaTtndeckoe MOJCIUPOBAHHE U MaTeMaTH4YeCKoe oOec-
MEYCHHE CHUCTEM TEIUIOTa30CHAOKEHUSI W BEHTWIALMH [DIEKTPOHHBIA pecypc]
https://elib.bstu.ru/Reader/Book/2014040920344837515700001801

4. Bonxkos, E. A. YUucnennsie MeTosl : yuebd. mocobus / E. A. Bonkos. - CII6. :
Jlann, 2004, 2008 - 248 c.

5. 3apy6un, B. C. Marematndyeckoe monenupoBanue B Texnuke: yueo. / B. C.
3apy6un; pen.: B. C. 3apyoun, A. I1. Kpumenko. - M.: U3n-8o MI'TY um. H.D.
baymana, 2001. - 495 c.

6. Camapckuii, A. A. Uucnennsie meronsl / A. A. Camapckuii, A. B. ['ynun. -
M.: Hayka, 1989. - 432 c.

7. Tlmpymos, V. I'. Uucnennsie Metoasl: yueOHoe mocooue / Y. I'. [Tupymos. - 2-
e u31., ucnp. u aoi. - M.: [lpoda, 2003. - 221 c.

8. Macxanas XX.U., Ocumnos FO.B., [1aBnoB A.b. OcHOBBI cOBpeMeHHON HHDOP-
MallMOHHOW TEeXHOJOoruu: ydeOHoe mnocobue.— M.: M3narenbcTBO accouuaiuu
CTPOUTENBHBIX BY30B, 2003. — 176 c.
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https://elib.bstu.ru/Reader/Book/2014040920344837515700001801

9.  AsepuenkoB B.M. OcHOBbI MaTeMaTHYECKOTO MOJEIMPOBAHUS TEXHUUECKUX
CUCTEM [DNeKTpOHHBIN pecypc]: yuebHoe nmocobue/ B.W. ABepueHkoB — bpsiHCK:
BpsiHCKMil TOCyAapCTBEHHBIM TEXHUYECKU yHUBepcUuTeT, 2012.— 271c.— Pexum
nocryma: http://www.iprbookshop.ru/7003

10. Anunkun 10.B., Crauenko B.II., Kozno B.U. Marematuueckoe mMoenupo-
BaHUE TYpOYJEHTHOTO MEPEMEIINBAHUS B CKUMAEMBIX cpefax [DNeKTpOHHBIN pe-
cypc]: yueonoe nocobue/ HO.B. SAunwnkun, B. I1. Cranenko, B.1. KoznoB — Ca-
patoB: Poccuiickuii denepanbubiii ssaepusiii neHtp, 2009. — 508c.— Pexum no-
cryna: http://www.iprbookshop.ru/18438

11. Carankuna JI.B., IlenpkoB B.b. MaTematuueckoe MoJeIupoBaHue: 3a1auu 1
METOJIbl MEXaHUKHU. [DIEKTPOHHBIN pecypc]: yueOHoe nocodue/ JI.B. Carankuna,
B.b. IlenpkoB B.b. — Jlunenk: Jinnenkui rocyaapCTBEHHbIN TEXHUYECKUU YHHU-
BepeuteT, 2013. — 97¢.— Pexxum noctyna: http://www.iprbookshop.ru/22880

6.4. IlepeyeHb MHTEPHET pecypcoB, NPO(pecCHOHANBHBIX 0a3 JaHHBIX, HH(OP-
MANMOHHO-CNPABOYHbIX CHCTEM

EqWorld Mup matemaTtuueckux ypaBHeHui http://eqworld.ipmnet.ru/
Ortkpeitas Hayunas MaTtepHer bubnmoreka http://lib.e- sciense.ru/

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU

Poccuiickoe o6pasosanne ®PEJJEPAJILHBIN TIOPTAJT: http://www.edu.ru/
Caiit HeXynoxecTtBennas Jlureparypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html
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http://www.iprbookshop.ru/7003
http://www.iprbookshop.ru/18438
http://www.iprbookshop.ru/22880

YTBepxaenue paéodeii nporpaMmbl 6e3 H3MeHeHHi

Paboyas nporpamma 6e3 u3menenuit yreepxaena na 2022/2023 y4eOHBIH rof.
I[Ipotokon Ne 12 3acenanus xadenpsr ot «12» Mast 2022 .

3aBenyroluii Kadeapoii / B.A. YBapos
noanuck, DO

7 A /'/1»' Zr

JMpexTop HHCTHTYTa E J B.A. YBapos
HOﬁI{I/ICL, )5[0)




YTBep:kaenne paGoueii mnporpaMmmbl 6e3 H3MeHeHHI

Paboyvas nporpamma Ge3 u3MeHeHuit yreepsxneHa va 2023/2024 ylle6HLH/I rof.
IIpoTtokoun Ne 12 3acenanus kadeapsl ot «5» Mast 2023 r.

74

3aBenyrouuit kKapenpoi A J/ &7 B.A. VBapos
' /H%HI/ICB dBI/IO

V/ /ﬁ/;(;KHI/ICB, dUO

JIMpeKTop HHCTUTYTa B.A. YBapos




