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1.IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA IO AUCHUIIJIMHE

Kareropus Kon n naumenosa- | Kox n HanmeHoBanue uH- | HammeHnoBanue noka-
(rpynma) HUS KOMIIETEHIIUU JIMKaTOpa JAOCTHXKEHHUS 3aTessl OLEHUBAHUS
KOMIIETEHIUI KOMIETEHIIUH
IK-3. IK -3.1. 3HaTh: TEXHOJIOIMYe-
[Tpodeccuonans- | CriocobeH ocy- BriOupaet gannbie 1ist CKHe,

HbIC KOMITETCH-
I[UH 110 TUIIAM
3ama4a npodeccu-
OHAJILHOM Jiesi-
TEIBHOCTH

I[ECTBJISATH 000CHO-
BaHHUEC MMPOCKTHBIX
pPELICHUI CUCTEM
TeIIora3ocHaoxe-
HUSI, BEHTHIALIMI

BBIIIOJIHEHHS PACYETHOTO
000CHOBaHHUS TEXHOJIOIH-
YECKUX, TEXHUYECKUX U

TEXHUYECKHE U KOH-
CTPYKTUBHBIE DELICHHUS
cucTeM

KOHCTPYKTHUBHBIX pellie- TEIJI0Ta30CHA0KECHUS,

HHUH cUCTEM OO€CIIEUEeHNUT | BEHTWIALINU

MUKPOKJIIMATa YMerb: OCYHIECTBIATH
BBIOOp JAHHBIX  JUIA
BBIIIOJIHEHUST ~ PacyET-
HOT'O
000CHOBAHHS TEXHOJIO-
THYECKHUX,
TEXHUYECKUX MU KOH-
CTPYKTUBHBIX pEIICHUMA
CHCTEM
TEIUIOra30CHAOKCHUS,
BEHTWISALINH.
Baagern: HaBBIKAMH H
OCHOBHBIMHM METOJIaMU
BBINOJIHEHUS PACUET-
HOT'O
000CHOBaHUS.

[IK -3.2. 3HAaTh: METOIBI U Me-

BriOupaetr MeTosr U METO- | TOIUKH

JIUKY BBITIOJTHEHHS pac- BBITIOTHEHUSI  pacueT-

y&éTHOTO 0OOCHOBAHUSA HOT'O

TEXHOJIOTUYECKHX, TEXHH- | 0OOCHOBAHMUSA TEXHOJIO-

YECKUX U KOHCTPYKTHUB- THYECKHUX,

HBIX PEIICHUI CHCTEM TEXHUYECKUX M KOH-

obecrieueHrsT MEKPOKITH- CTPYKTHUBHBIX

Marta perieHui CHCTEM
TEMI0ra30CHA0KEHH,
BEHTHIISILINH,

YMeTh: pemarh Hayd-
HO-TEXHHYECKHUE 3a/1a-
gyu B cepe npodeccu-
OHAJIbHOM JICATEIILHO-
CTH Ha OCHOBE HOpMa-
TUBHO-TEXHUYECKOM
JTOKYMEHTAIlUU U 3Ha-
HUS TTPOOIIeM oTpaciu
Baaners: HaBbIKaMu
BBITIOJTHEHUS PacyET-
HOTO

000CHOBaHHUS

K -3.3.
BplnosiHs€T ¥ KOHTPOJIU-

3HATH: OCBOCHHBIH
MaTepuas B IOJTHOM
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pyeT MpOoBEICHUE pacyeT-
HOI'0 00OCHOBAHHS TEXHO-
JIOTHYECKHX, TEXHUIECKUX
U KOHCTPYKTHBHBIX pelie-
HUI cHCTEM 00€eCIIeueHUs
MUKPOKJIMMATA, JJOKYMEH-
TUPOBAHHE PE3YJIHTATOB
pacy€THOro 000CHOBAHUS

o0BeEME;

YMerb: 0CylIECTBIISTh
KOHTPOJIb

MIPOBEACHUS PaCUETHO-
ro 00OCHOBaHHS
TEXHOJOTUYECKHX,
TEXHUYECKUX U
KOHCTPYKTHUBHBIX pe-
IICHUH CHCTEM
TEIJI0Ta30CHA0KECHUS,
BEHTUJISALIUN

Baanerb: HaBBEIKAaMHU
JIOKYMEHTHUPOBAHUE
pe3yIbTaTOB
pac4€THOro 000CHOBA-
HUSI

[K -3.4.

Boi6upaer BapuaHT Tex-
HOJIOTUYECKUX, TEXHUYE-
CKUX U KOHCTPYKTHUBHBIX
peneHuii cucreM obecrie-
YeHUS MUKPOKJIMMATa Ha
OCHOBE TE€XHUKO-
SKOHOMMYECKOTO CpaBHE-
HUS BApUAHTOB

3HaTh: OCBOCHHEIH
MaTepHas B TIOJTHOM
00BeEME;

YMeTb: 0CylmeCTBISTh
BBIOOD BapuaHTa
MIPOBEJICHUS PacUCTHO-
ro 00OCHOBaHMS
TEXHOJOTHYECKHX,
TEXHUYECKUX U
KOHCTPYKTHUBHBIX pe-
[IEHUH CHCTEM
TEMI0ra30CHA0KEHH,
BEHTHJISILIMUI

Baanern: HaBEIKAaMU
JIOKyMEHTHUPOBaHUS
pe3yIbTAaTOB
pac4y€THOro 000CHOBA-
HUSA

ITK-5.

Cnoco6HocTs Opra-
HHU30BBIBATh PaOOTHI
10 TEXHUIECKOMY
00CITyKUBaHUIO,
9KCILTyaTaluH U pe-
MOHTY CHCTEeM obec-
IICYCHUS] MUKPOKJIH-
mara

[1K-5.3

[TpoBoaUT BU3yasbHbIE,
MHCTPYMEHTAJIbHbIE 00-
CJIEIOBaHMS TEXHUYECKOTO
COCTOSIHUS CHCTEM 00ec-
MEYEeHUsS MUKPOKINMATa,
KOHTPOJIb UX OCYIIIECTB-
JCHUS

B pesymbrare ocBoeHus
JUCIUAIUIMHBL  00yJaro-
IIUHACS TOJDKEH

3HaTh: OCHOBHBIE Me-

TOMBI U
METOAMKH TIPOBEICHUS
HUCCIEeN0BAaHUN

YMeTh: OCYIIECTBIIATh
BBIOOpP METOJ0OB M Me-
TOJHMK, HEOOXOIMMBIX
JUIS pelieHus 3a1ad B
chepe
TEIUIOTa30CHA0KEHUS U
BEHTHJISAIUH

Baaners:  HaBBIKAMU
NPOBEJCHUSI UCCIIEIO-
BaHUM B chepe
TEIUIOTa30CHA0KEHUS U
BEHTHJISAIUH




2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

1. Komnerennus [1K-3.

CrocoOHOCTh OCYIIECTBIIATh 00OCHOBAHKE MPOCKTHBIX PEIICHUIA CUCTEM TEILIOTa-
30CHA0KCHHS, BEHTHIISIINHT

I[aHHaSI KOMIICTCHIIUA q)OpMI/IpyGTCH CICAYOIIUMHA NTUCHUIIIMHAMM

Cranus HanmenoBaHue TUCHUTUIMHBI

1 [IpoekTupoBaHue s3HEeprocOeperarwIuX CUCTEM OTOIIEHUS 3JaHUI U COOPY-
KEHU U

2 [IpoekTrpoBaHre KOMIJIEKCHBIX CUCTEM BEHTUJISILIMU U KOHAUIIMOHUPOBAHUS
BO3JIyXa

3 [IpoekTupoBanue oO6ecbUIMBAIOIIEH BEHTUISILIMY U TIBLIEra3004UCTHOTO
000pyI0OBaHUS

4 IM'uapoarHamMuKa U TEIIOMacCcoOOMEH B 000PY/TIOBAHUM OTOTUICHUSI, BEHTHIIS-
LIMU ¥ KOHJIMIIMOHUPOBAHUS BO3/TyXa

5 MatemaTtuueckoe MOJEIMPOBAHHE MTPOLIECCOB OTOIIEHUS, BEHTHISALIUU U
KOHJMIIMOHUPOBAHUSI BO3yXa

6 UucneHHble METO/IbI pElIeHUs 3a/1a4 OTOIJICHUS, BEHTUIISILIUI U KOHTUIHO-

HHUPOBAHUSA BO3ayXa

7 BbIUMCIATENBHBIN SKCTIEPUMEHT B HAYYHBIX HCCIICIOBAHUSX

8 AspoarHaMUKa BEHTWISIIMU, MEXaHUKa a3p030J1eil

9 AdpoMHAMHKA BO3YITHBIX U IBUIEBBIX IIOTOKOB

10 CucTeMbl aBTOMAaTU3HPOBAHHOTO IPOCKTHPOBAHUS CHUCTEM OTOILICHUS

11 CucTeMbl aBTOMAaTU3UPOBAHHOTO IPOCKTHPOBAHUS CUCTEM BEHTHIISIINH U
KOH/IMITMOHUPOBAHUS BO3yXa

12 [Tpoun3BoIcTBEHHAS MPEIAUIUIOMHAS TIPAKTHKA (4)

13 [Ipon3BoICTBEHHAS] HCTIOJHUTEIbCKAS MpakTHKa (12)

14 [Tpou3BoicTBEHHAsI HAYYHO-HCCIIEIOBATENbCKast paboTa

15 ['ocynapcTBeHHas UTOrOBasi aTTECTAIUS

2. Komnerenuus I[1K-5.

C1niocoOHOCTB BBITIOJIHSATE H OpPraHN30BbIBATb HAYYHBIC NCCICIOBAHH: B C(bepe
TEIJI0ra30CHA0KCHHS 1 BCHTUJIIIINHN

JlanHast kKoMIIeTeHIHS GOPMUPYETCS CIACAYIONTUMHU JTUCIUILUTMHAMMY |

CTaI[I/IH HanmMeHnoBaHue JAUCHUITIINHBI

1 MatemMaTuueckoe MOJCIIMPOBAHUC TPOUCCCOB OTOIJICHUA, BEHTUIISINUU U
KOHAUIIUOHUPOBAHUSA BO3QyXa

2 YucaeHHbIE METOIBI peuIicHus 3a1a4 OTOIICHHU A, BEHTUJIAIUU U KOHAWITNO-
HHUPOBAHUS BO3AYyXad
3 BrruncanTenbHbBIN OKCIICPUMCHT B HAYYHBIX UCCICOAOBAHUAX
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AspoJIMHaMKKa BEHTWISALNH, MEXaHUKa a3p030Jien

AE)pOI[I/IHaMI/IKa BO3AYIIHBIX W IBIJICBBIX ITOTOKOB

[Tpou3BoACTBEHHAs! HAYYHO-UCCIIEIOBATENIbCKAsl paboTa

~N (oo~

l'ocynapcTBeHHast HTOroBast arrecTalus

3. OFBEM AU CHUIIJIMHBI

OO6miast TpyJ0EMKOCTh AUCHUILIUHBI COCTAaBIsET 3 3aueTHbIX enunuilbl, 108 ua-
COB.
dopma IpPOMEKYTOUHOM aTTeCTallMd  DK3aMEH.

Bun yuebnoit paboTbl Bcero Cemectp
9acoB Ne3
OOmast TpyA0E€MKOCTh AUCIUTUINHBI, Yac 108 108
KonTakTHas pabota (ayIuTOpHBIE 3aHITHS), B T.U.: 51 51
Jlexknuu 17 17
JlabopaTopHbie 17 17
[IpakTnueckue 17 17

['pynoBbIe KOHCYJIBTAIMK B IEPUOJ TEOPETUUECKO-
ro 00y4eHHUs ¥ TPOMEXKYTOUHOI aTTecTaluu

CamocrosiTenpHast paboTa CTyIEHTOB, BKJIFOYAs MH- 57 57
JIMBHTyaJIbHBIE M TPYIIITOBBIE KOHCYJIBTAIIHH, B T. U.:

KypcoBoii mpoekT - -

Kypcosas pabora - -

PacuetHo-Tpaduueckoe 3aganne - -

WHnuBuayanpHOE TOMAITHEE 3aaHue 9 9

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

3aueT 3aueTr 3auer

4. COAEP KAHME JUCHUIIJINHBI
4.1 HaumeHoBaHMe TeM, UX COAePKAHUE U 00bEM
Kypc 1 Cemectp 1

HaumMeHoBaHue paszeia OO0beM Ha TeMaTHYECKHI

pas3zen no BUAaM yueOHOU

n/m (kpaTkoe coJiepsKaHue) HATPY3KH, Yac
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1. | Teoperuueckue OCHOBHI a9pOAMHAMHKH BEHTUIISALIUU 2 4
2.
be3oTpbIBHBIE TEUEHUSA 4 2 14
3. | OTpbIBHBIC TCUCHHS 4 3 16
4, MeTtoa HaAJIOKEHUS IIOTOKOB 3 2 8
5. Pacder nmiockux MOTEHHHMANIBHBIX TEUYEHHH METOAOM TIpa- 2 6 4
HUYHBIX HHTETPAITBHBIX YPaBHEHUH
6. | Pacyer BUXPEBBIX TCUCHHIA 1 2 6
7. | CraimoHapHbIC TOTOKH 1 2 4
BCETO 17 17 56
4.2. ConepxaHue NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH
He npeagycmoTpeHnbl
4.3. Conep:xanue J1a00PaTOPHBIX 3aHATHI
No HaumenoBanue Tema nmabopaTopHOTO 3aHATHS K-Bo K-Bo
n/m 4acoB | YacoB
paszzena JUCIUILTAHBI CPC
1. besotpriBHbBIE TeueHUs WccnenoBanne MoAenu JABHXKEHUS 2 4
BO3[yXa BOJTU3U BCACBIBAIOIIETO OT-
BEPCTHUS
2. OTpbIBHBIE TEUEHUS HccnenoBanne Moaenu JBHKEHUS 3 6
BO31yXa BOJM3M KOMIIAKTHOI'O HC-
TOYHHKA TEeIUIa
3. Meton HanoxeHus MOTO- | Pacdyer TeueHHMiI Ha OCHOBE METOAA ) 6
KOB HaJIOXKEHHS IOTOKOB




4, Pacuer miockux noreHnu- | Pacuer WMHTEHCHUBHOCTEM WCTOYHMU- 6 4
QIbHBIX TEYEHUH METOJIOM | KOB (CTOKOB).

T'paHUYHBIX HMHTCTPAJIbHBIX
Pacuer ckopoctu BO3myxa BHYTpHU

ypaBHEHUU
00J1acTH TeYEeHUs
o. Pacuer BuxpeBbix TeueHnui | Pacyer B3aMMOJEHCTBHS IBYX Hpsi- 2 4
MOTOYHBIX IPUTOYHBIX CTPYH
6. CrauuroHapHbIe TOTOKU HccnenoBanue Moaenu pacmnpeneiie- 2 2

HUS 9aCTHIl TPyOOANCIIEPCHBIX ad3po-
30JI€H B ITIOTOKE BO3/yXa

HUTOI'O: 17 34

BCET'O: 51

4.4. ConepkaHue KypcoBOro npoekra/padorsl
He npenycMoTpeHo yueOHbIM TIIIaHOM

4.5. Conep:xkanue pacyeTHO-rpaguIecKOro 3aiaHus,
HHIMBUIYAJIbHBIX JOMANIHUX 3a1aHUI

Odopmiienne HHAUBUAYAJbHBIX IOMAIHUX 3aaanuid. /13 npenocrapisercs
IperoaBaTeNto JIJIs MPOBEPKU Ha OyMa)KHBIX JIUCTaX B popmare A4 uiu B TeTpa-

JU.

N3 npenoctaBiseTcs MpenogaBaTeto sl MPOBEPKHU B JIBYX BUJIaX: OTYET,
Ha OYMaXHBIX JIUCTaxX B ¢opmate A4, u B Buae (GailyioB, colIepKalIux perieHne
MOCTaBJICHHOM 3aJlaud Ha KOoMIbloTepe. OTueT UHAMBUAYAIBHOTO JIOMAIITHEro 3a-
JTaHUS JOJDKEH MUMETh CIEAYIONYI0 CTPYKTYPY: TUTYJIBHBIN JIUCT; MOCTAHOBKA 3a-
Jaud, pe3yJbTaTbl MAaTEMAaTHYECKOrO MOJACIUPOBAHUS, MPEIJIOKEHUS IO COBEP-
IIICHCTBOBAHUIO CHCTeMbI oOecnblinBaromei BeHTwIsAMu. Cpok cmaun W13
omnpeaeseTcs MPenoiaBaTeIeM.

TUTYIBHBIA TUCT WM OOJOXKKY TETpaar HEOOXOIUMO MOJIMUCATH IO CIIEAYIO-
meMy oopasiy:
Crynent BI'TY um. B.I'. lllyxosa
Anpnpees W.I1., rpynma TB -191
N3 Nel

Odopminenne HHAMBHAYAJTBHOIO A0MaIIHero 3aganus. PI'3 npenocrasisercs npemno-
JIaBaTeNio /Ui MPOBEPKU B JIBYX BHUJAX: OTUET, HA OyMaKHBIX JUCTax B (popmaTte A4, U B BUIE
¢aiinos, coaepKaluX pelIeHHe IOCTAaBICHHOM 3agauyu Ha Komimbiorepe. OT4eT pacyeTHo-
rpauuecKoro 3alaHusl O0JKEH UMETh CIEeIYIONIYI0 CTPYKTYPY: TUTYJbHBIM JHCT; HOCTAaHOBKA
3aJ1a4M, pe3yJIbTaThl MaTEMATUYECKOI0 MOJEIINPOBAHNUS, TPEIOKEHUS IO COBEPILIEHCTBOBAHUIO
cucreMsbl obecnibuiMBatoniei BeHTuisauu. Cpok cnaun PI'3 onpenensercs npenoaaBaTeniem.



MopaennpoBaHue BUXPeBbIX TeUeHH B TPpaneuueBUIHOMH 00J1acTH

MogenupoBaHue HUPKYJSIUOHHBIX TEYCHHH B 3aMKHYTOM IOMEIICHHH HEOOXOAMMO ISt
MIpaBUJIBHOM OpraHu3aluy BeHTWIsAuuu. Hanpumep, B moMeNIeHMH MOJIOYHO-TOBAapHOM (hepmbl
(MT®) s copepxkaHUsi KPYIHOI'O pOraToro CKOTa CYIIECTBYET OrpaHHYEHHUE IO BEIMYUHE
CKOPOCTH JBM)KEHMsI BO3ayxa. B XoyomHOe Bpems roja IMpeneibHO J0IMyCTUMasi CKOPOCTh CO-
craBisier 0.3 — 0.5 M/c. JleToM CKOPOCTh IBHKEHHS BO3/IyXa MOXET ObITh yBenndeHa 10 0.6 —
1.0 m/c. Kpome Toro, HeoOXonumo, 4TOOBI ABH)KEHHE BO3AyXa OBLIO OPraHW30BaHO B HIDKHEU
yactu nomenieHus. Llenpto nmaparpada siBisieTcss onpeeeHre Ha OCHOBE pa3pabOTaHHOW maTe-
MaTU4YEeCKOH MOJIENH U BBIYUCIMTEIBLHOIO SKCIIEPUMEHTA Haubosee palloHaIbHON CXeMbl BEH-
TUJISIUH B TOJOOHBIX TTOMEIICHUSIX.

duznyeckas MOCTAaHOBKA 3aJlaYM COCTOUT B ONPEACICHUU TIONS CKOPOCTEH W BUXPEBOU
CTPYKTYpbl T€UE€HHUS BHYTPHU 3aMKHYTOI'O IIOMEIIEHUSI HEMTPSIMOYTOJIbHON (POPMBI, B BEpXHEH ya-
CTH KOTOPOT'O HaXOJHUTCS BCACHIBAIOIIEE OTBEPCTUE U COACPIKAIIETO OTKPHITHIC MPOSMBI, OTKY/ 1A
BO3JIyX MOCTyIaeT cHapyxHu (puc.1).

"

Puc.1. K mocranoBke 3amaun

[TockonbKy TeUeHHE CHMMETPUYHO OTHOCUTENILHO BEPTUKAILHOM OCH, TO OyJieM paccMaTpH-
BaTh, JIUIIb OJHY YacTh pacueTHOW oOnactu (puc.2), B OTKPHITOM MPOeMe KOTOPOTO TaKkKe MO-
T'YT COJIEP’KaThCs TOHKHE MPOQUIIH.

1

4
s
R
N/
M/|D
B
c

Puc.2. PacueTHas o0acTs TeUEHUA

MojenupoBaHue B OAHOCBSI3HOM o6nacTu (puc.3) OCYLIECTBISIIOCH NMPH CIAEAYIOIUX Mapa-
MmeTpax: mar aquckpetHoctd h = 0.05M; mar mo Bpemenn At = 0.06¢; ckopocTh B oTcoce 1m/C.
[IpucoenHeHHbIE BUXPH ITOKA3aHBI 110 T'paHMIle 00IacTH B BHJIE KPYKOUYKOB. PaccmaTpuBanuch
CJIeyIOIIMEe MOMEHTHI BpeMeHH: a) t = 77¢ (B 3TOT MOMEHT BpeMeHH B oOnacti HaxonsaTes 2075
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cBOOOIHBIX Buxpeil); 0) t= 118 (2695 cBoboanbIx Buxpeit); B) t = 155 (3151 cBoOOIHBIX BUX-
pei); r) t = 178 (3310 cBoGomubIx Buxpeil); 1) t = 241 (3696 cBoOoaHBIX BuXpeil); e) t = 423
(4470 cBoboanbIX BUXpeR); k) t = 695 (4980 cBoOomHBIX Buxpeil); 3) t = 738 (5118 cBoOOAHBIX
BUXpEil)

JIMHUY TOKa CTPOMIIUCH TIOCTIE TOTO, KaK CBOOOIHBIE BUXPH (M300paKEHBI TOUKAMU Ha PUC.3)
MOJTHOCTBIO 3aroyHsIOT 00macTh. C TeUeHHEM BPEMEHM BUXpEBasi CTPYKTypa (puc.3, a-3) uzme-
HsaeTcs. BHavasie moTok cpepl mprkuMaeTcs K Hu3y (puc.3, a-6), 3areM nepemMeniaeTcs K 1eH-
Tpy (pHuc.3, 6-2), 3aTeM pacroiaraetcsi OJIMKe K BEpXHEH 4acTH rpaHulpl (puc.3, 0-3).

64 pr 6.4

48 BN

Puc.3. BuxpeBas cTpykTypa TeUeHHs B pa3HbIe MOMEHThI BpEMEHU

PazMepsl pacueTHON 00IacTH COOTBETCTBYIOT pasMepaM nomernieHus MT® na 650 dypaxk-
HBIX KopoB B ¢. KpuBroBo SIkoBieBckoro paiiona benroposnckoi odnactu (puc.l). Moaenaupo-
BaHUE OCYIIECTBIISUIOCH NPU pa3HBIX BBICOTAX OTKPBHITOro mnpoema (okHa): 1,2 M (puc.4); 0,8m
(puc.5); 0,4 m (puc.6). PacctosHue Mexay IByMsl COCETHUMHU MTPUCOETUHEHHBIMU BUXPSAMH (I11ar

10



muckpernocern) h = 0.1m; war no spemenn At =h- AB/ (V, -1m). IloctpoeHs! mHuy ToKa 1 B

npoIIM IPOIOJIEHON U TOPU3OHTAIBHON COCTABIISIONICH CKOPOCTH B MacIITade.

[Tpu BeIcOTE OKHA B mHTepBasie 0.8-1.2 M 3acToifHas (BUXpeBasi) 00JacTh HAXOAUTCS B HUXK-
Hel yacTu nomerieHus (puc.4-5), 4To ABISIETCS HEXKeNATEIbHBIM I COACPIKAHUS KPYITHOTO
poraToro ckota M 0€30MacHOCTH Tpyjaa. B ciydae cHKeHUs pa3Mepa BBICOTHI OkHA 10 0.4 M
3acTOWHAs 30HA MEPEMEIAeTCs B BEPXHIOK 4acTh nmoMenieHus (puc.6). OgHako B 3TOM ciiydae
HaOJI0/1aeTCsl TIOBBIICHHBIE 3HAYEHUS JIJIsl CKOPOCTH B JIOCTaTOYHO Y3KOM 00JacTH, MPUMBIKA-
IOLEH K HU3Y MOMEIIEHU. DTy 00JacTh MOXKHO PACIIUPUTD, €CIU MPU MOJHOCTbIO OTKPHITOM
poeMe OKHA YCTaHOBHUTH TOHKHE MPO(UIIH, HApUMEp, ABa Mpoduitst AuHoH 20 ¢M 1o yIiioM
45 rpanycoB (puc./). Ilo HaiiieHHBIM MPOPUIAM CKOPOCTEH MOXKHO HAWTH HEOOXOIUMYIO JIJIst
0€3011aCHOCTH KUBOTHBIX CKOPOCTb BBITSKKH Vo. V3 pacueToB BUIHO, YTO BETUYMHA Vo JAOJKHA
OBLITH CHIDKEHA BIIBOE, T.€. JOJKHA OBITH 0.5 M/c.

Haubonee panuoHanbHOM [Uisi OpraHu3aluy BEHTHIALUU SBJISETCS YCTaHOBKA TOHKHX IIPO-
¢uieil B OTKPBITBIX MpoeMaxX OKOH, IPWKUMAIOUINX BEHTWISILIMOHHYIO CTPYIO K HIKHEH 4acTh
nomeneHus. IloctpoenHbie TMHUK TOKa U MPOMUIM CKOPOCTEN MOTYT CIIyKUTb Ul ONpesese-
HUS HEOOXOJMMBIX 0O0BEMOB OTCACBIBAEMOI0 BO3/AyXa Uil 00ecredyeHns HY>KHOTO CKOPOCTHOTO
peXHMa B BO3IYIIHBIX CTPYSX.

Takum 06pa3oM, HaA OCHOBE METO/A AUCKPETHBIX BUXpeil U ycioBus ToMIicoHa HEU3MEHHO-
CTH LUPKYJISIUH 10 KUAKOMY KOHTYPY, OXBaThIBAIOLIEMY NMPOQUIIb U CJeJl, TOCTPOeHa MaTeMa-
THYECKAsl MOJIENb OTPhIBA MOTOKA, OTVIMYAIOMIASICS OT CYIIECTBYIOIIMX Y4€TOM MHOKECTBA pas-
PE30B BHYTPHU PacueTHOMN 00JaCTH, C KOTOPBIX IPOMCXOJUT CXOJ BUXPEBOU IEJIEHBI.

PazpabGoTtan 4uCIEHHBI METOJ peai3allii YKa3aHHOW MOJIEIH, COCTOSIIUN B IMTOCTPOCHUH
PEKYPPEHTHOM BBIYMCIUTEILHON CXEMBbI, 3aKIIOYAONIECHCS B PEHICHUH CUCTEM JIMHEWHBIX all-
reOpanyecKkux ypaBHEHUH Ha Ka)XJ0M BPEMEHHOM IIare, MpaBas YacTh KOTOPBIX OMPEENIETCs C
WCIOJIb30BAHMEM €€ 3HAYCHHUH B MPEAbIAYIIMA MOMEHT BpPEMEHHU M JT00aBICHUH IUCKPETHBIX
aHaJioroB ycyioBuil ToMIcoHa /Ui KaXKJ0ro U3 pa3pe3oB.

Pa3pa60TaHa KOMIIBIOTEPHAA IIporpamMma Ijisd pacd€Ta BUXPEBBIX HECTAIMOHAPHBIX TCUCHUH
B Pa30OMKHYTBIX 00/1acTIX ¢ MHOKECTBOM npo@mneﬁ, IMO3BOJIAIOIIUX OINPCACIIATh IMOJIE CKOPO-
CTCfI, CTPOUTH JIMHHUHU TOKAa W BHU3YAJIU3UPOBATH HN3MCHCHUC BHXpCBOﬁ CTPYKTYPBI TCUCHHA BO
BpEMCHHU.

P33pa6OTaHHHC MCTOJAbI K AJITOPUTMBI ITPOBCACHHA BbIYHMCIIHUTCIBbHBLIX 3KCIICPUMCHTOB AB-
JISIFOTCSI OCHOBOM 17151 MMOCTPOCHHUA CUCTEM KOMIIBIOTCPHOT'O U MMHUTALIMOHHOI'O MOACIINPOBAHH B
obOnactu AOpPOAMHAMHKN BCHTHUJIALINU. OO00CHOBAaHHOCTH TAKOT'O BbIBOJIa WJUIFOCTPUPYETCA pa3-
pa6OTaHHOﬁ HpOFpaMMHOfI HO,Z[I[Gp)KKOfI, HO3BOJIHIOIJ.I€I>1 MMpOBOAUTH COOTBCTCTBYIOIIUC BBIYUC-
JIMTCJIbHBIC OKCIICPUMCHTEI.
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Puc.4. Ctpykrypa TeueHus Mpu MOJHOCTbIO OTKPHITOM OKHE BBICOTOM 1.2M:

a — TUHUU TOKA; 6 — MPOQHIIb TOPU3OHTATILHON COCTABIAIONIEH cKOpocTH (M300paskeHHBIH -
HUYHBIA OTPE30K COOTBETCTBYET BEIMUMHE CKOPOCTU 1 M/C); B) mpoduiib BEpTUKATHHON COCTaB-
JISFOIIEH CKOPOCTH (MOJIETbHBIN MOMEHT BpeMeHH t = 448.8; KoaTu4ecTBO CBOOOHBIX BUXPEH -
2321; mar mo Bpemenu aAt=0.12)
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Puc.5. CrpykTypa TeueHus: Ipyu 4aCTUHYHOM OTKPBITOM OKHE BbICOTOH 0.8M:

a — TUHUHU TOKa; O — MPOQUIIb TOPU3OHTATILHON COCTABIAIONIEH ckopocTH (M300paskeHHBIN eu-
HUYHBIN OTPE30K COOTBETCTBYET BEIMYMHE CKOPOCTH 1 M/C); 6 — mpO(HIIb BEPTUKAITBHON CO-
CTaBJISIIOIIEH CKOPOCTH (MOAENBHBIN MOMEHT BpeMeHH t = 177; KoiIMuecTBO CBOOOJHBIX BUXpEil
- 2005; mrar mo Bpemenu at=0.08)
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Puc.6. CtpykTypa TeueHus pu YaCTUYHO OTKPHITOM OKHE BbICOTOM 0.4 M:

a — TUHUHU TOKa; O — MpoQUIIb TOPU3OHTAIBLHON COCTABIAIONIEH cKopocTH (M300pakeHHBIN eu-
HUYHBIA OTPE30K COOTBETCTBYET BEIMUMHE CKOPOCTU | M/C); B — pouiib BEpTUKATIBHON CO-
CTaBJISIOIIEH CKOPOCTH (MOJIEIBHBIN MOMEHT BpeMeHH t = 48.96; komudyecTBO CBOOOHBIX BUX-
peii - 2017; mar mo Bpemenu at=0.04)

6.6 t 1a/e
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Puc.7. CtpykTypa TeueHus Npu NOJTHOCTHIO OTKPHITOM OKHE C HANPaBJISIOIIMMHU [TOTOKA BO3/TY-
xa BbICOTOH 1,2 M): @ — nuHUHU TOKa; O — MPO(UIIbL TOPU3OHTATIBHON COCTABISIOLIEH CKOPOCTH
(1300pa’keHHBIN €TUHUYHBIN OTPE30K COOTBETCTBYET BEIMUMHE CKOPOCTH 1 M/c); 6 — mpoduib
BEPTUKAIbHON COCTABIISAIONIEH CKOPOCTU (MOJENIbHBIN MOMEHT BpeMeHH t = 56.16; konuuecTBo
cBOOOHBIX BUXpeit - 2599; miar mo Bpemenu at=0.12)

5. OHEHOYHBIE MATEPHAJIBI JIs1 MPOBEJAEHUS TEKYILHEI'O
KOHTPOJIS, TIPOMEXXYTOUYHOM ATTECTAIIUU

5.1. Peanu3zanuga KoMIneTeHIINHA

1. Komnerenuus [1K-3.

CrnocoOHOCTH OCYHICCTBJIATH 000CHOBaHHE IMPOCKTHLBIX pGHICHI/Iﬁ CHUCTCM TCIIJIOra-
3OCHa6}K€HI/I}I, BCHTUJISIINUH

HaumenoBanue unaukaropa Hcnonb3yemble cpe/icTBa OIECHUBAHMS
(mokazareJist OIlEHUBAHMUSI )
IIK -3.1. 3a4eT, NpakTUYECKUE 3aHSITUS, BBINOJI-
BriOupaeT naHHbIe /U1 BBITOJIHEHHUS PaCUE€THOTO HeHue u 3ammuTa M]3

000CHOBaHHS TCXHOJIOTHYCCKHX, TCXHUYCCKUX U
KOHCTPYKTHBHBIX pCH_ICHI/Iﬁ CcHCTEM oDecreyeHus

MHUKPOKJIMMATa
IIK -3.2. MPaKTUYECKUE 3aHATHS, COOeCceI0BaHUE,
BriOupaer MeTo/1 U METOTUKY BBITIOJTHEHUS pacuéT- BBINOJIHEHKE U 3amuTa 113

HOro 00OCHOBAHHMS TCXHOJIOTMYCCKUX, TCXHUYCCKUX
U KOHCTPYKTHBHBIX pCIJ_IeHI/Iﬁ CHCTEM O0€eCIIEUeHHs

MHUKPOKJIMMATa
IIK -3.3. Brmmonuenue u 3ammra /13, codeceno-
BrImonHseT ¥ KOHTPOIUPYET MPOBEACHUE PACUETHO- BaHUE

ro 000CHOBaHMSI TEXHOJIOTHUECKUX, TEXHUUECKUX U
KOHCTPYKTHUBHBIX PEIICHUN CUCTEM 00eCTiedeHUs
MUKPOKJIMMATa, JOKYMEHTHPOBAHUE PE3yIbTaTOB
pacuéTHOro 000CHOBAHUS

IIK -3.4. Brinonaenue u 3ammura /13, codbeceno-
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BriOupaer BapuaHT TEXHOJIOTHYECKUX, TEXHUUECKUX
Y KOHCTPYKTHUBHBIX PEIICHHUI CHCTEM 00eCTIeYeHNUs
MHKPOKJIIMATa Ha OCHOBE TEXHUKO-
9KOHOMHUYECKOTO CPAaBHEHHUsI BAPUAHTOB

BaHHC

1. Komnerenmus [IK-5.

Cr1iocoOHOCTB BBITIOJIHATE U OpPTraHMU30BLIBATbL HAYYHBIC UCCIICIOBAaHHA B cq)epe

TEIJI0ra30CHA0KEHUS U BCHTUJIAITUHA

HaumenoBanue nHaukaropa
(mokasateisl OLlCHUBaHMsI)

Hcnonb3yemble cpesicTBa OLEHUBAHUS

I1K-5.3

[IpoBoauT BU3yanbHbIE, UHCTPYMEHTAJIbHBIE 00CE-
JIOBaHMSI TEXHUYECKOT'O COCTOSHUS CCTEM obecre-
YEeHHs] MUKPOKJIMMATa, KOHTPOJIb UX OCYIIECTBICHHUS

3aueT, coOece10BaHUE, BHITOIIHEHUE U
3ammTa M]3

5.2. TunoBbie KOHTPOJIbHbIC 3aJAHUS AJIS1 IPOMEKYTOYHOM aTTeCTAlluN

HpOMe)KyTO‘IHaﬂ aTTeCTalusl OCYIICCTBIIACTCA B KOHIEC CEMCCTpa IIOCIIC

3aBCPIICHUA MU3YUCHUA NJUCIHUILIJINHBI B (bopMe 3ayeTa. 3aYeT COCTOUT B UTOIOBOM

CO6€C€I[OB3HI/II/I CO CTYACHTOM IIO0 BBIITOJIHCHHBIM Jla60paT0pHBIM pa60TaM H JICK-

IMMOHHBIM 3aHATHUAM.

Hepequb 60NpOCoe6 Ha 3avem.

1. UcTopus coznanus MeTofa TUCKPETHBIX BUXPEH.

2. [IpumeneHue MeToa TUCKETHBIX OCOOCHHOCTEH.

3. JIMHEWHBIN BUXPb, HUPKYJISHAS.

4. ®opmyna buo-Casapa-Jlamnaca.

o. BuxpeBoe TeueHHe B CHEKTpe AEWUCTBUS OTCOCA HAJ MPAMBIM JIBYX-

TPaHHBIM YIJIOM.

6. Pacuer TeyeHust Ha BXOJI€ B IIEJIIEBUIHBINA OTCOC.

7. BuxpeBoe TeueHre Ha BXOJI B IIEJICBUIHBIA OTCOC-PacTpyoO.

8. Pacuer BUXpeBOro TeueHHs B 3aMKHYTOM IOMEIICHHH paboyvero Ka-
OuHeTa.

Q. [Tone ckopocTelt OT BUXPEBOTO KOJIBIIA.

10. B3auMmopericTBre BUXPEBBIX KOJIEL.
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11. Pacuer QopMbl OTpbIBHOM 007acTM Ha BXOJ B KpYIJIBIA OTCOC-
pactpyO.

12. TypOyneHTHbIE MyIbCcallii CKOPOCTEH.
13. DKpaHUpOBaHUE OTCOCa-pacTpyOa TypOyIEHTHOM KOIBIEBOU CTPYyEH.
14. BrruvcnurenbHbIi aITOPUTM pacdyeTa BUXPEBBIX TEUCHUU B acIlHpa-

LOHHOM YKPBITHH.

15. Pacuer noBeneHus noaudpakiMOHHON MBIJIEBOM a’p030JIH, JUCIIEPC-
HOT'O COCTaBa M KOHILIEHTPALIMU MBUIEBBIX a3p030JIeH B ACIUPUPYEMOM BO3/IyXE€.

16. KoMOuHanus MeTo0B rpaHUYHbIX MHTETPAIbHBIX YPAaBHEHUM U JUC-
KPETHBIX BUXPEM.

17. PacueT TeueHUM B MHOTOCBSI3HBIX 00JACTIX C BpallaronmmMHnucsa -
JIMHAPAMHU-0TCOCAMMU.

18. BrluncnuTenpHbI aNrOpUTM pacyeTa BUXPEBBIX TEYEHWU B MHOTIO-
CBSI3HBIX O0JIACTSIX C pa3pe3ami.

19. VYcnosue ToMIIcOHa HEM3MEHHOCTH LIUPKYJISLUU.

20. PacueT TeueHusa Ha BXOJi€ B IIEJEBUIHBIC HEIJIOTHOCTU acHUpPallMOH-
HBIX YKPBITUU.

21. Pacder TedyeHHs Ha PEANPHUATHSX arpOIPOMBIIILIEHHOTO KOMITJIEKCA.
22, [Tone ckopocTeii OT BUXPEBOTO OTpE3Ka.

23. BuxpeBbie MHOTOYTOJTbHUKH.

24, Pacder BUXpeBBIX TEUCHHI Ha BXOJIC B KBaJIPATHBIC 1 MHOTOYTOJIEHBIC

BCAaChbIBAarOIINEC KaHaJlbl.

25. Pacuer sxpaHUpPOBAHHBIX BBITSXKHBIX YCTPOUCTB.
26. OnTrMu3anKs BBITSKHBIX YCTPOMCTB 10 KPUTEPUIO JaTbHOOOWHOCTH.
27. BeruuciuTenbHBIM aNrOpUTM pacdyeTa Ha BXOJAE B UICICBUIHBIA M

KPYIJIbIM BCACBIBAIOIIME KaHAJbl IIPU 33aJaHUM BEJIMYUHBI OCTOSHHOU LUPKYJIS-
IIMY HA CBOOOTHOM MOBEPXHOCTU TOKA.

28. BeruucinuTenbHbBIM aNrOpUTM pacdyeTa Ha BXOJAE B UICICBUIHBIA M
KPYTJIbIA BCACHIBAIOIIME KAHAJIBI TPU CPEAHEN CKOPOCTH BCACHIBAHUS.

29. Pacuer n3MeHeHus K.M.C. BX0Ja B HEIUIOTHOCTHU IIEJICBUIHON U KPYyT-
701 (hOPMBI P KX MEXaHHUUESCKOM IKPaHUPOBAHHH.

1. Pacuer TeyeHmil Ha BXOJIe B OTCOCKI-PACTPYObI B HEOTPAaHUICHHOM TPOCTPAH-
CTBE.
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31. PacueTr TeyeHuil Ha BXOJ€ B OTCOCHI-PACTPYOBI HaJ HENPOHULAEMOMN
IUIOCKOCTBIO.

32. PacueTr TeueHuil Ha BXoJle¢ B KPYIVIbIA BCAChIBAIOLIMN NaTpyOOK MpHU
HaJIMYUM HaOEraroIero nNoToka.

33. PacueT TeueHuii Ha BXOJ€ B OTCOCBHI-pacTpyObl MpU HAIMYMK Habera-
IOLIETO MOTOKA.

34. 3aauu acnupaluu a’po30iieid B mpoOOOTOOPHUKH.

35. Onpenenenne KpUTUYECKUX JIMHUA TOKAa U MPEAEIBbHBIX TPACKTOPHIL
IBUIEBBIX YaCTHUI, KO3 (ULIMEHTa acTIupaluy.

36. Kpurepuu spdhextuBHOCTH OTCOCA-pacTpyda

2. [Iputounsie ctpyu. OCHOBHBIEC XapaKTEPUCTHUKHU.

3. Buabl npuTOYHBIX CTPYH.

4, Hewnzorepmuueckue crpyu. KosdpuimenT Hem30TepMUUHOCTH.

S. Hactunarommecs crpyu. Cxemsl.

6. B3aumopernicTBrue NpUTOYHBIX CTPYH.

7. CTecHEHHbIE CTPYH.

8. PacuerHble mapaMeTpbl IPUTOYHBIX CTPYH.

Q. OddexTuBHOCTh BeHTUIAINHA. CXEeMbI ITUPKYJIISIIUNA BO3IyXa.

10. KonBekTuBHbIE CTpyH. XapaKTEPUCTUKU CBOOOTHBIX KOHBEKTHUBHBIX
CTpyH

11. KoMmakTHble KOHBEKTUBHBIE CTPYHU

12. [1nockue KOHBEKTUBHBIE CTPYH

13. [IpucTeHHbIE KOHBEKTUBHBIE CTPYH.

14, Hacrtunaronmecs: KoHBeKTUBHbBIE CTpyH. Cxema HaCTHIIAHUA.

15. [Inockue KOHBEKTUBHBIE CTPYH.

16. CtecHeHHbIE KOHBEKTUBHBIE CTPYH.

17. KoHBEKTUBHBIE CTPYH HaJ TETJIOBBIMU HCTOYHUKAMHU CIIOKHOU (op-
MBI

18. [lepeTexanue BO3yxa yepe3 MpOeMBl.

19. [lepeTexanue Bo3myxa uepe3 BepTUKAIBHBIN IpoeM Ipu OanaHce Me-
XaHUYECKOW BEHTHIIAIINH.

20. Knaccuduxkaius Bo3IynIHbIX peKUMOB TIpH jJebanaHce MeXxaHn4de-
CKOM BEHTHWISLINU

21. Boznymiasie pexxuMbl mpoeMa mpu OTPULIATEIILHOM TPAUEHTE
HAPY>KHOTO JTaBJICHHUS

22. OO6macTh MPUMEHEHUS U PAcUeT BO3MYIIHBIX PEKUMOB.

23. To4deuHbll CTOK.

24, JInHEeNHbIN CTOK.

25. KonbueBoit cToK.

26. Br160p cxembI mogaun MPpUTOYHOTO BO3/yXa U TUTIA BO3yXOpacipe-
JEIUTENS.

217. JlonycTrMbie mapaMeTpbl CTPYH Ha BXOJ€ B pabOouyIo 30HY.
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28.

Be160p THIIOpa3Mepa 1 KOJIUYECTBA BO3AYXOPaCIPEASIUTENCH.

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONIPOCOB(TUINOBBIX 3aJaHUI) ISl IK3aMeHa

He npenycMoTpeHo yueOHbBIM MIIaHOM

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB VISl 3ALIUTHI KYpPCOBOI'0

NMPOEKTA/KypCcoBoii padoThI

He npenycMoTpeHo yueOHbIM TIIaHOM

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHUs (MATEPHAJIbI) AJIS TEKYIIEr0 KOHTPOJIS
B cemecTpe
IIpakTyeckue (ceMUHAPCKHE) 3AHATHS.

5.4. Onucanne KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMIA M MIKAJIbI OLlEeHUBAHUS

KpI/ITepI/II/I OOCHHUBAHUS MHAUBUAYAJIBbHOI'O JOMAIIHETO 3alaHUA.

OneHka

Kpurepun onieHuBaHus

5

PaGota BhImoTHEHa MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TEME, MPej-
CTaBJICHHBIN MaTepuaj MOJHOCThIO PAacKphIBaeT TeMy 3aJaHus, B pabote chopmyiu-
pOBaHbI 3HaUMMBbIE BbIBO/BI. [IpakTHUeckas 4acTh BBIMOJIHEHA B IOJTHOM O0ObeMe, s
KaKJIOW 3a7jauu MOJY4YEeHbI MPaBUIbHBIE OTBETHI U CTYJIEHTOM C(HOPMYIUPOBAaHbI MMOJ-
Hble, 000CHOBaHHbIE U apryMEHTHPOBaHHbIE BbIBOJABL. OQopMmiieHne 3aJaHuil MOJIHO-
CTBhIO COOTBETCTBYET PEIbSIBISIEMbIM TPEOOBAHUSIM.

PaGota BbInoIHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TEME, MPej-
CTaBJICHHBIN MaTepHall pacKphIBaeT TeMy 3a/laHusi, B paboTe chopMyIupoBaHbl ajeK-
BaTHbIC BBIBOJBI. [IpakTHueckass 4acTh BHINOJHEHA B MOJHOM OOBbeMe, IS Kaxaoi
3a/laud TOJyYeHbl MPaBUJIIbHBIE OTBETHl M CTYJEHTOM C(OPMYJIUPOBAHBI BBIBOJIBL.
Odopmienne 3a1aHui B 1IEJIOM COOTBETCTBYET NPEABSBISIEMbIM TPEOOBAHHUSM.

PaGota BbInoOTHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TEME, MPej-
CTaBJICHHBIN MaTepuaj pacKpbIBaeT TeMy 3aJaHusl, B paboTe chopMyIUpPOBaHbI BHIBO-
nbl. [IpakTudeckast 4acTh BBINIOJHEHA B TIOJTHOM 00beMe ¢ HE3HAYUTENbHBIMH OIINO-
KaMH U CTyJeHTOM c(hopMyIupoBaHbl BeIBOABL. OdopmMieHue 3a1aHuil B IIEIOM COOT-
BETCTBYET MPEAbABISIEMbIM TPEOOBAHHUSM.

PaGota BhInONHEHA HE MONHOCTHIO. TeopeTnyeckoe 3aJjaHue HE COOTBETCTBYET TEME,
MIpe/ICTaBICHHBI MaTeprall HE pacKphIBaeT TeMy 3aJlaHusi, B paboTe He cPOpMyYITUpPO-
BaHbI BbIBOJIBI. [IpakTHueckas yacTh HE BBINIOJHEHA B MOJIHOM 00beme, He chopmyIu-
poBanbl BeIBOABI. OdopMieHe 3aaHii HE COOTBETCTBYET MPEABSIBISIEMbIM TpEeOOBa-
HUSIM.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOINYECKOE

OBECIIEYEHUE
6.1. MaTepuajJibHO-TeXHUYECKOE oOecrnevyeHue
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No HaumenoBanue crnenu-
IBbHBIX TOMEUICHUN U OcHaleHHOCTh CrelralbHbIX TOMEUICHUN U
MTOMEILEHHH I caMo- MIOMEIIEHHH JJIs1 CAMOCTOSITENTEHON paboThI

CTOSITETbHOH paboTHI

1. | Yuebnas  ayauropus | CnenumanusupoBanHas meOenb. MHpOpMalMOHHBIE CTEHIIBI 110
JUIs TPOBEJIEHUS JIEK- | TEIIOra30CHA0XKEHHUIO.

LMOHHBIX U JIabopaTtop- | MyJIbTUMEIUIHBIA TPOEKTOp, MEPEHOCHOM 3KpaH, HOYTOYK,
HBIX 3aHSATHHA, TPYyNIo- | ”HHOPMAIIMOHHBIE CTEH/IbI,

BbIX M HWHIUBUAYalb-
HBIX KOHCYJIbTalluH,
TEKyIIEH W IIPOMEXKY-
tounoi arrectanuu 'K,
Ne312, 313,

6.2. JInneH3noHHOE U CBOOOAHO pacnpocTPaHsieMoOe NPOrpaMMHOe
o0ecrneueHue

NQ HepequL JIMIICH3UOHHOT O HpOFpaMMHOFO PeKBI/ISI/ITBI HO)ITBCp)K)IaIOHIeFO )IOKYMCHTa
obecrieueHus

IlepedyeHnb y4eOHBIX U3IaHUI U Y4eOHO-METOAMYECCKHX MATEPHAJIOB

1. AsepkoBa O.A. MaremaTu4eckoe MOJICIHPOBAHUE M YHUCICHHBIE METOJIBI B
a’poAMHaMuKe BEeHTWISIUU: yuyeOHoe nocobue / O.A. ABepkoBa, K.W. Jloraues.
— benropoa: U3n-sBo BI'TY, 2017. — 168 c.

2. AsepxoBa, O. A. Meroabl pacuera U KOHCTPYUPOBAHHS CHCTEM MECTHOMU
oOecrnpuiMBaronieil BeHTwsiuu: MoHorpadus / O. A. ApepkoBa. — benropon:
WUzn-Bo BI'TY, 2017. — 221 c.

3. ®eoktuctoB A.}O. AsponnHamMuka BEHTUIISILMU U MEXaHUKA a’pO30JIeH:
Yue6Hnoe nocobue. - benropoa.: M3natensctBo BI'TY um. B.I'. Illyxosa, 2009. —
92 c. (371eKTpOHHBIN pecypc)

4.  Ad’poaMHaAMHKa BEHTWIALMM MexaHuKa a’po30Jiel: METO/. YKa3aHUs K BbI-
MOJIHEHHUIO JTabopaTopHbIX padot / cocT: A.FO. ®@eoktucroB. — benropoa: Uzn-Bo
BI'TY, 2012. - 16 c.

5. DueprocOepexeHre B aCIHUPAIMU: TEOPET. MPEANOCHUIKH U PEKOMEHIAINH /
. H. Jloraués, K. U. Jloraues, O. A. ABepkoBa. - Mocksa ; xeBck : PerynspHnas
M XaoTudeckast nuHamuka, 2013. - 504 c.

6. OTpbIBHBIE TE€UYCHHS B CHEKTpaxX BHITSHKHBIX KaHajoB : MoHorpadus / O. A.
AgepkoBa, 1. H. Jloraues, K. W1. JloraueB. - MockBa ; VxeBck : M3maTenbCcTBO
MHCTUTYTa KOMIBIOTEPHBIX UccaenoBanui, 2012. - 288 c.

[Ty3anoB A.B. Umxenepnsbnii ananmm3 B Autodesk Simulation Multiphysics. Mero-

nnyeckoe pykoBoactso. - M.: JIMK Ilpecc, 2012. - 912 c.

7. @eoktuctoB A. FO. AspoanHaMuKa BEHTWISALMH. MeXaHHMKa a’po30Jieit

Yyebnoe mocobme bemropox: BITY wum. B. TI. [Illyxosa 2011

https://elib.bstu.ru/Reader/Book/2013040918112855762400005538

8. ®ecoktuctoB A. 0. AspoamHamuka BeHTHISIITMU. MexaHuka a’po3oneit Me-
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https://elib.bstu.ru/Reader/Book/2013040918112855762400005538

tonuueckue ykazanus bemropon: BI'TY wum. B. TI. Ilyxoa 2011
https://elib.bstu.ru/Reader/Book/2013040918170073320000006296

6.4. IlepeyeHb MHTEPHET pecypcoB, NPo(ecCHOHANBHBIX 023 JaHHBIX, HH(pOP-

agbrwpbE

MAallMOHHO-CIIPABOYHBLIX CUCTEM

EqWorld Mup matematnueckux ypaBHeHui http://eqworld.ipmnet.ru/
Ortkpeitas Hayunas UaTtepuer bubimoreka http://lib.e- sciense.ru/

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU

Poccniickoe o6pasosanne ®EJEPAJILHBIN TIOPTAJT: http://www.edu.ru/
Caitt HeXynoxectBeHHas Jlutepatypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html
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