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1.IINIAHUPYEMBIE PE3YJIBTATBHI OBYUYEHUA IO AUCHUIIJIMHE

Kareropus Kon n HanmeHnoBa- Kon n HanmeHoBanue HanmenoBanue nokasarens
(rpynna) HUS KOMIIETEHIIUU MHAMKATOpa JIOCTHKEHUS OLICHUBAHUS
KOMIIETEHIUI KOMIIETEHIIMH

[TIKO-3. I[IKO-3. 1 B pesynbrare ocBoeHus ic-

CriocoGHOCTB OCY-
IIECTBJIATH U KOH-
TPOJIMPOBATH 000C-
HOBaHHE TEXHOJO-
TUYECKUX, TEXHUYE-
CKUX, KOHCTPYKTHB-
HBIX PELICHUH CH-
CTEM U COOPYKEHUU
BOJIOCHA0XKEHUS U
BOJIOOTBEICHUS

DopMHUPOBAHHE HUCXO-
HBIX

JAHHBIX JIJIs1 BBITIOJTHE-
HUS

pacuéTrHoro 060CHOBA-
HUS CHCTEMBI
BOJI0OCHa0OKeHus (BOJI0-
OTBE/ICHUS)

IATLIAHBI
JIOJDKEH
3HaTh: YUCIEHHBIE METOIbI
BUXPEBBIX TEUCHHUU TP T10-
MOIIH JUCKPETHBIX BUXPEH
YMeThb: HUCIIONIB30BaTh JaH-
HBIE BEIYMCIUTEIBHEIX 3KC-
MIEPUMEHTOB IS pa3padoT-
K{ Hay4YHO-00OCHOBAaHHBIX
IIPEUI0KEHNH 110 COBEp-
MICHCTBOBAHUIO CUCTEM CH-
CTE€M M COOPYKEHUH BOJIO-
CHA0KEeHNA U BOIOOTBEIE-
HUSA

00yJaromuncs

Buanerb: HaBEIKAMH HC-
MMOJIL30BAHUSA METOJOB BbI-
YUCIIUTEIIbHBIX IKCTIEPH-
MEHTOB B IIPAKTUYECKOM Jie-
SITEJIBHOCTH

ITKO-3. 2

Br16op MeTona u
METOJMKN PACUETHOTO
000CHOBAHMUST
TEXHUYCCKUX PEIICHHMA
2JIEMEHTOB

CHCTEMBI BOJIOCHAOXKeE-
HHS

(BOo10OTBEICHUS )

3HaTb: MeToaBpl 00paboTKU
OKCIICPUMEHTAIBHBIX  J[aH-
HBIX;

YMeTh: peniatb Hay9HO-
TEXHUYECKUE 33/1a49H B
chepe npodeccroHaIbHON
NeSITeIbHOCTH HA OCHOBE
HOPMaTHBHO-TEXHUYECKOH
JNOKYMEHTAIIUH U 3HAHUS
npo0JIeM OTPACIU ¥ OTIbITA
Buiiajern: HaBBIKAMU CaMo-
CTOSITEILHOM 00pabOTKH
UH(POPMAIIUY U TAHHBIX
(bU3UIECKOTO IKCIIEPUMEH-
Ta

ITKP-1.
CriocoOHOCTH BHI-
TIOJTHSITh U OpPraHu-
30BBIBaTh HAYYHBIC
UCCIICIOBaHHMS B
cdepe BogocHaOxke-
HUS ¥ BOJIOOTBE/IC-
HUSI

[TKP-1.1
dopmynupoBaHue 1ie-
JIei,

MOCTaHOBKA 3a]1a4 UC-
CJICZIOBaHUS B

cdepe BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS

B pesynbrare ocBoeHUs HC-
LUTUTUHBI oOyJarommuicst
JIOJDKEH

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

Ymerb: aHanM3MpoOBaTH J1aH-
HbI€ BBIYMCIUTEIBHBIX JKC-
MEPUMEHTOB, ONPEAEISTh UX
JIOCTOBEPHOCTh W aJIEKBaT-
HOCTb.

Baanerb: HaBbIKaMU U OC-




HOBHBIMH METOJ[aMHU 0O0pa-
OOTKH BBEIYMCIIUTEILHBIX
OKCIIEPUMEHTOB.

IIKP-1.2

Br16op meTona n/nnm
METOIMKH MTPOBEACHHUS
uccieoBaHmii B cepe
BOJIOCHA0>KEHHE U BOJIO-
OTBEJICHUS

3HATh: TEOPETUYCCKHIA Ma-
Tepual B OJHOM 00beMe;
Ymern: oOpabaTeiBaTh pe-

3yJAbTaThI MIPOBEJICHHBIX
WH)KEHEPHBIX  MCCIEN0Ba-
HUU

Baagerb: HaBbIKaMHU IIOJI-
6opa u pacuera o0OOpymHO-
BaHUS JIJISl TIPOBEJICHUS WC-
CJIeJOBaHUM.

IIKP-1.3

CocraBieHue IJIaHa
HCCIENOBAHNN CUCTEM
BOJIOCHA0KEHUS U BOJIO-
OTBEJCHUS U
OKpYKalolle cpeibl

3HaTh: OCBOCHHEIN MaTe-
pHaJl B IOJIHOM 00bEME;
YMeThb: cOCTaBIATE MIaH
uccienoBaHuil B cepe
TEII0ra30CHA0KEHUS U
BEHTUJIALINH

Baagern: HaBEIKAMU caMoO-
CTOSITENIbHOU PabOTHI C
yueOHOM U HayYHOU JIUTe-

paTypoit

[1KP-1.4

Onpenenenne nepevHs
pecypcoB, HEOOXOUMBIX
JUTSE

MIPOBECHUS HCCeA0Ba-
HUS

3HaTh: OCBOCHHBIN MaTe-
puai B IOJIHOM 00BbEME;
YMeTh: onpenensith nepe-
YeHb PECYPCOB, HEOOXOIH-
MBIX JJISl TPOBEICHUS HC-
CJIeIOBaHUS

Biagers: HaBbIKAMH caMo-
CTOSITENIbHOM PabOTHI C
y4eOHOW U HAyYHOU JIUTE-

parypoit

ITKP-1.5

CocraBneHue
aHAJMTUYECKOTO 0030pa
Hay4YHO-

TeXHUYECKO# nHpopMa-
uu B cepe
BOJIOCHA0KEHHS U BOJIO-
OTBEJICHUS

B pe3yJibTaTe OCBOCHUA IHC-

LUIUIMHBI oOyuaroruics
JIOJDKEH

3HaTh: Hay4HO-
TEXHUYECKYIO JINTepaTypy B
chepe
TEIIOra30CHA0KEHUS U
BEHTHJISALIUH

YMmerb: cOCTaBIATh
AHAIUTUYECKUH 0030D
Biiajern: HaBbIKAMH HC-
MOJIb30BaHUS HH(POpMAIIU-
OHHBIX TEXHOJIOTHH JJIs CO-
BEPIIICHCTBOBAHUS TEXHOJIO-
IMYECKUX MPOLIECCOB B Ce-
pe TerorazocHabKeHus u
BEHTHJISAIUH

[1KP-1.6

B pesynbrare 0OCBOCHUS C-




PazpaboTtka pusndeckunx
W/WTH MaTeMaTHIeCKIX
MoJIenen

UCCIIETyeMbIX 00BEKTOB

LUIUIMHBI o0y4aroImuincst
JIOJDKEH

3HaTh: KOMITBIOTEpHBIE Me-
TOJbl MOJIETUPOBAHUS TEX-
HOJIOTMUYECKUX ITPOLIECCOB
YMeThb: UCTIONB30BaTh (H-
3UYECKUE U MaTeMaTnye-
CKHE€ MOJEIU

UCCIIeTYyEeMbIX 00BEKTOB
JUIsl COBEpPLIEHCTBOBAHUS
TEXHOJIOTMYECKHX IPOLIeC-
COB

Baagers: HaBbIKaMu pa3pa-
0oTKa (prznUecKux

W/WIN MaTeMaTUYeCKUX
MoaelIen

JUIsl COBEPIIEHCTBOBAHUS
TEXHOJIOTMYECKHX MPOLIeC-
COB

ITKP-1.7

[IpoBenenue uccnenona-
HUsI

B c(pepe BogoCHAOKEHUS
u

BOJIOOTBEJICHUS B COOT-
BETCTBHUH C

€ro METOUKOH

B pesynbrare ocBoeHUs JmHC-
LUIUTUHBI oOy4aromumcst
JIOJDKEH

3HaTbh: TEXHUKY H3MeEpe-
HUSl (U3NYECKUX BEITUYMH,
npuOOpsl U 000pYyIOBaHHE
JUISL TIpOBeICHMs  (u3nye-
CKUX U3MEPEHUHN

¥Ymerb: oOpabateiBaTh pe-
3YJIbTATHI MPOBEICHHBIX
WHXXEHEPHBIX  HUCCIIe[0Ba-
HUH, OLIEHUBATh TOUYHOCTDH U
JIOCTOBEPHOCTh HMMEIOIIHX-
Cs TPSMBIX M KOCBEHHBIX
W3MEpPEHUI.

Baagers: MmaTemMaTUyeCcKu-
MU IIpUEeMaMu aHallu3a u
00paboTKU Pe3ynbTaTOB
UCCIIeIOBAaHUI; HABBIKAMHU
TUTAHUPOBAHUS IKCIIEPH-
MEHTAJIbHBIX UCCIIEeI0OBAaHUI

3Hatb: OCHOBHbBIE HAy4YHO-
TEXHHYECKHE  3aJayd B
chepe mnpodeccuoHaTbHOM
JeSITeTbHOCTH

YmMmers: aHAIN3MPOBATh
aJIeKBaTHOCTh ~ aHAJIUTHYeE-
CKHMX JIJaHHBIX OTHOCHTEIIBHO
HKCIEPUMEHTAIBHBIX.
Bianernb: HaBbIKaMH U OC-
HOBHBIMH MeETOJIaMH 00pa-
OOTKH HKCIIEPUMEHTOB.




2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

INPOI'PAMMBI

1. Komnerennus [1KO-3.

CriocoOHOCTB OCYHICCTBJIATh U KOHTPOJIUPOBATH 000CHOBaHHE TCXHOJIOTHYCCKUX,

TCXHUYCCKHUX, KOHCTPYKTUBHBIX pemeHHﬁ CHUCTEM U COOPY)KGHI/Iﬁ BOI[OCH3,6)KCHI/I$I

1 BOJOOTBENCHUSA

I[aHHaH KOMIICTCHI WA q)OpMI/IpyeTCSI CICAYHOMUMHA NTUCHUILINHAMU .

Cranus HanMeHoBaHUe TUCIUIUIMHBI

1 [TpoexkTpoBaHNE CAHUTAPHO-TEXHUYECKUX CUCTEM

2 [TpoekTUpOBaHNE CUCTEM U COOPYKEHHI BOJOCHAOKECHUS

3 [TpoexkTpoOBaHNE CUCTEM U COOPYKEHUM BOTOOTBEICHMUSI

4 IM'uaponuHamMudeckre MpoIecchl B TEXHOJIOTUYECKOM 000pY/10Ba-
HUU CHCTEM BOJIOCHAOXKECHHMSI M BOJOOTBEICHUS

5 MaremaTuieckoe MOACITUPOBAHUE TTPOIIECCOB BOJOCHAOKEHUS U
BOJIOOTBEICHUS

6 YuclieHHbIE METO/IbI pELIECHUs 3a/1a4 BOJOCHA0KEHHS U BOJIOOTBE-
JCHUS

7 BuruucnutenbHbIi SKCIEPUMEHT B HAYUHBIX UCCIIEAOBAHMSIIX

8 NHkeHepHO-TeXHOJIOTUYECKasi PEKOHCTPYKIIUS CUCTEM BOJIO-
CHA0XKEHMsSI ¥ BOJJOOTBEICHUS

9 HanexxaocTh cucTeM BOLOCHAOKEHUSA M BOJOOTBEICHUS

10 OCHOBBI aBTOMAaTU3UPOBAHHOTO MPOECKTUPOBAHUS CAHUTAPHO-
TEXHUYECKUX CUCTEM

11 OCHOBBI aBTOMAaTU3UPOBAHHOTO MPOECKTUPOBAHUS CETEN BOJIO-
CHA0KEHMSI ¥ BOJJOOTBEICHUS

12 [TpousBoCTBEHHAsT HAYYHO-UCCIIEIOBATEIbCKAs paboTa

13 [Tpon3BoJIcCTBEHHAs HCHOJHUTENbCKAs npakTuka (10)

14 [Tpon3BoJicTBEHHAs NPEIIUIIIIOMHAs MPAaKTUKA (4)

15 ['ocynapcTBeHHasi UTOrOBasi aTTecTalus

2. Komnerenuusa I[1IKP-1.

CriocOOHOCTB BBITIOTHSITE H OpraHn30BbIBATb HAYYHBIC UCCICIOBAHH B cq)epe

TEIJI0ra30CHA0KCHUS U BCHTUJIIIINU

JanHast komrieTeHIs GOPMUPYETCsl CASAYIOMUMHI TUCITUTIINHAMMY |

Cragus

HanMmeHoBaHMe TUCIUILINHEI




1 MatemaTtnyeckoe MOAEIUPOBAHUE IIPOLIECCOB BOAOCHA0KEHUS U

BOJIOOTBEICHUS
2 YuclieHHbIE METO/IbI pELIECHUS 3a/1a4 BOJOCHA0XKEHHS U BOJIOOTBE-
JeHUs
3 BbruncnutenbHbli SKCIEPUMEHT B HAYUHBIX UCCIEAOBAHMSIIX
4 ITpon3BoACTBEHHAs] HAYYHO-UCCIEA0BATENbCKAsl padoTa
S) ['ocynapcTBeHHast UTOroBasi aTTeCTalUs

3. OFBEM JJNCIUIIJIMHBI

OO6mast TpyJ0eMKOCTh JUCHUIUIUHBI COCTAaBIseT 3 3aueTHbIX eauHuilbl, 108 ua-

COB.

dopma NpOMEKYTOUHOM aTTECTAl[UU  3ayeT.

Bun yue6Hoit paboThl Bcero CemecTtp
4acoB Ne2
OO0mas TpyI0eMKOCTh JUCIUTLINHBI, 9ac 108 108
KonraktHas paGota (ayquTOpHBIE 3aHATHSA), B T.U.: 51 51
Jlexun 17 17
JlaGopaTopHbie 34 34
IIpakTnueckue
['pynmnoBbie KOHCYNIBbTAMU B IEPUOJ TEOPETUUECKO-
ro 00y4eHus: U MPOMEKYTOYHOM aTTecTaluu
CamocrosTensHas paboTa CTyJIEHTOB, BKJIFOYAsl MH- 57 57
JTMBUAYAJIbHBIE U TPYNTIOBbIE KOHCYJIbTAIMH, B T. U.:
KypcoBoiil mpoekT - -
Kypcosas pabora - -
Pacuerno-rpadudeckoe 3aianue - -
WHnuBuayabHOE TOMAITHEE 3aJaHue 9 9
CamocTtosrenpHas paboTa Ha MOATOTOBKY K ay -
TOPHBIM 3aHATHUAM (JICKI[UH, IPAKTUUECKHUE 3aHATHSA,
71a00paTOPHBIC 3aHITHS)
3auer 3auer 3auer

4, COAEPKAHUE JUCIHUIIJINHBI
4.1 HauMeHOBaHHUe TeM, UX COJAepPKaAHNE U 00beM
Kypc 1 Cemectp 2

No HaumenoBanue paznena

(kpaTkoe coaepKaHue)

OOBbem Ha TeMaTH4eCKui
paszen 1o BuaaM yueOHoH
Harpys3ku, 4ac
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1. MeToa ceToK, pa3HOCTHBIE CXEMBbI

OcHoBHbIE MOHATHS M onpenenenus. Kpaesas 3a- | 4 4 6
naya ana ypaBHeHus Ilyaccona. I'paduueckoe
IIPEICTABIICHUE PEILICHHUS.

2. OcHOBHEBIE PAa3HOCTHBIC CXEMBbI JIA PCHICHUA HCCTAIMOHAPHOI'O YpPAaBHCHMH:A
TCIJIOMMPOBOAHOCTHU.

SIBHas cxema. HesiBHasa cxema. Pemienue ypaBHe- 4 8 10
HUS TEIUIONPOBOIHOCTH C UCIIOJIb30BAHUEM SIBHOM
cxeMbl. PelieHre ypaBHEHHS TEIJIOMPOBOJIHOCTH C
VCTOJIb30BAHUEM HESIBHOM CXEMBI.

3. UwucneHHoe MOJETUPOBAHNWE BUXPEBBIX TEUCHHH B 3aKPBITHIX BBITSXKHBIX
CTPOWCTBAX.

BoluncnuTenpHbIN anroOpuT™M pacyeTa BUXPEBBIX 2 3 9
TEYSHHUH B aCIUPALIMOHHOM YKpbITUU. KoMOUHa-
Ys1 METOJIOB TPAaHUYHBIX MHTETPAIbHBIX YpaBHE-
HUW U TUCKPETHBIX BUXpeU. PacueT TeueHuii B
MHOT'OCBSI3HBIX MYJIBCUPYIOUIUX Ta30AMHAMHYE-
CKHX 00JIacTsIX

4. YucneHHOE MOJIETUPOBAHNE BUXPEBBIX TEUEHUN B MHOTOCBSA3HBIX O0JACTSX C
paspesamu.

BrrancnuTenpHbIN aNrOpUTM pacuyeTa BUXPEBBIX 2 6 7
TE€YEHU B MHOTOCBSI3HBIX O0JIACTAX C pa3pe3aMu.
VYcnosue Tomncona. Pacuer TeueHust Ha BXOJI€ B
LIEJIEBUIHBIE KaHAJBI C 9KpaHamu. Pacuer Tteue-
HUSI B MHOTOCBSI3HBIX 00JIACTSIX C pa3pe3amu.

5. UYuCneHHBIN METOI TUCKPETHBIX BUXPEBBIX MHOTOYTOJIbHUKOB

[Tone ckopocTelt OT BUXPEBOTO OTpe3Ka. Buxpe- 2 3 9
BbI€ MHOT'OYTOJIbHUKU. PacueT BUXpEBBIX TEUCHUI
rasza Ha BXOJI€ B KBaJ[paTHbIE 1 MHOTOYTOJIbHbIE
BCachIBarol[Me KaHabl. PacueT 3KkpaHUPOBaHHBIX
BBITSIKHBIX YCTPOUCTB. ONTUMU3AIUS BBITSKHBIX
YCTPOMCTB MO KPUTEPHIO TAITBHOOOMHOCTH.




6. MeToa AMCKPETHBIX CTALIMOHAPHBIX BUXPEHN

BerurcnuTenbHbIi AITOPUTM pacdyeTa Ha BXOE B 3
LIEJICBUAHBIN U KPYTJIbIA BCACHIBAIOLINAE KaHAIbI
[IpY 3aJaHUU BEJIMYUHBI [IOCTOSIHHOW LUPKYJIALUN
Ha CBOOOHOM MOBEPXHOCTHU TOKA. Beruncaurenb-
HBI QJITOPUTM pacyeTa Ha BXOJIE€ B LIECJIEBUIHBIA U
KPYIVIbIM BCACBIBAIOLIME KAHAJIBI IIPU CPEIHEN
CKOpPOCTH BcachlBaHUs. Pacuer u3MeHeHUs K.M.C.
BXOJla B HEIJIOTHOCTH LIEJIEBUIHON U KPYTJION
(GOpMBI IPU UX MEXAHMUYECKOM SKPaHUPOBAHUU.
PacueT TeueHuii Ha BX0Ji€ B OTCOCHI-PacTpyOhbI B
HEOI'PaHWYEHHOM IIpocTpaHcTBe. PacyeTr TeueHui
Ha BXO/I€ B OTCOCHI-pacTpyObl Ha/l HEMPOHUIIAe-
MOM MJIOCKOCTHIO. PacueT TeueHuil Ha BXOJIC B
KPYTJIbIA BCACHIBAIOIINMA MaTPyOOK MPU HATUYUU
HaberaroIero noroka. Pacyer TeueHuil Ha BXOJI€ B
OTCOCBI-PacTpyOBI MPU HATUYUU HAOETaIOUIEr0
IIOTOKA

BCEI'O 17

34

43

4.2. Conep:xaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

He nmpenycmotpensi

4.3. Conep:xaHue J1a00pPaTOPHBIX 3aHATHI

I1/11

HaumenoBanue Tema mabopaTopHOTO 3aHATHUS

pasacia JuCOUILINHBL

K-Bo
4acoB

K-Bo
4acoB

CPC

cemectp Ne 2

1

Mertop cetok, pa3- | KpaeBas 3amava Jj11 ypaBHEHUSA
HOCTHBIE€ CXEMBbI [TyaccoHna.

OcHoBHbIE pa3HOCT- | PellleHne ypaBHEHUs TEIUIONpPO-
HBIE CXEMBI I pe- | BOOHOCTH C  HCIOJb30BAaHUEM
LICHHS HECTAIMOHAP- | IBHOM CXEMBL.
HOT'O0 YPaBHEHHS TeEIl-
JIOTIPOBOAHOCTH.




OcHOBHBIE Pa3HOCT-
HbIE CXEMBI JJIS pe-
IIEHUS] HECTAI[MOHAP-
HOT'O YpaBHEHUS Tell-
JIOIIPOBOAHOCTH.

Pemienue ypaBHEHUs TEIIONPO-
BOAHOCTH C HCIOJb30BaHUEM

HESIBHON CXEMEI.

Hucnennoe moaenu-
pOBaHUE BUXPEBBIX
TEYEHHUU B 3aKPBITHIX
BBITSKHBIX YCTPOW-
CTBaX.

Pacyer BUXpeBBIX TEUEHUN B 3a-
MKHYTBIX 00JIaCTSIX.

Yucnennoe Moaeiu-
pOBaHHUE BUXPEBBIX
TEUECHUU B 3aKPBITHIX
BBITSKHBIX YCTPOM-
CTBax.

Pacuet npuiera3oBbiX NOTOKOB B
MyJbCUPYIOIIUX TAa30JUHAMHYC-
CKHUX ITOJIAX

Yucnennoe MoeIIH-
pOBaHHUE BUXPEBBIX
TE€UEHUM B MHOTO-

CBSI3HBIX 00J1ACTAX C

pa3pe3amu.

Pacuer Teuenus Ha BXOA€C B IIC-
JCBUIHBIC KaHaJIbl ¢ MCXaHHWYC-
CKHMMH 3KpaHaMHU

Yucnennoe MOI€eIIH-
pPOBaHUE BUXPEBBIX
TEUEHUM B MHOTO-

CBSI3HBIX 00/1aCTAX C

pas3pe3amu.

Pacdyer TeueHuss B MHOTOCBSI3-
HBIX 00JIaCTAX C pa3pe3aMu.

YucneHHBIN METO/I
TUCKPETHBIX BUXPE-
BBIX MHOT'OYTOJIbHU-

KOB

Pacuer BuXpEBBIX TEeUeHUN Ha
BXOJZ€ B KBaJpaTHBIA BCACHIBA-
FOLIMM KaHaJ.

10

YucneHHBIN METOI
JTUCKPETHBIX BUXpE-
BBIX MHOTOYTOJIbHU-

KOB

Pacuer BuXpEBBIX TEUECHUN Ha
BXOJIE B KPYTJIbIM BCACBIBAIOIINI
KaHaJ.

11

YucneHHbIn METOT
TUCKPETHBIX BUXpeE-

Pacuer BHXpEBBIX TE€ueHUU Ha
BXOJI€ B JKpPaHUPOBAHHBIA BCa-

10




BbIX MHOT'OYI'OJIbHH- CBIBaIOI]_[I/Iﬁ KaHall.
KOB

BCEI'O: 34 34

4.4. Conepxxanue KypcoBOro npoekra/padornl
He npenycMoTpeHo yueOHBIM IIJIaHOM

4.5. Conepxxanue pacyeTHO-Tpa@uIeCKOro 3aJaHus,
UHIMBUIYAJIbHBIX JOMAIIHUX 3a1aHHI

Odopmiienne HHIUBUAYAJBHBIX JOMAIIHUX 3aaanuii. /13 npegocraBisiercs
MpPEenoIaBaTeto I IPOBEPKU HAa OyMaXKHBIX JIUCTax B (hopmate A4 wiu B TeTpa-

AU.

W13 npegocrasisieTcs NPenoaaBaTeNtO s IPOBEPKHU B ABYX BUIAX: OTYET,
Ha OyMaXXHbIX JHUCTaxX B (popmate A4, u B Buie (aliIoB, coaepkKallux perieHue
NOCTaBJIEHHOM 3a/1aud Ha KommbloTepe. OTYET MHANBUIYAIbHOTO JOMAIIHETO 3a-
JAHUs TOJDKEH UMETh CIEAYIOLIYIO0 CTPYKTYPY: TUTYJBHBINA JIACT; IIOCTAHOBKA 3a-
1Ay, pe3yJbTaTbl MAaTEMAaTHYECKOTO MOJCIMPOBAHMS, NPEIIIOKEHUS II0 COBEP-
IIEHCTBOBAHUIO CHUCTEMbI oOecnbuiMBaromie BeHTwsiuuu. Cpox cmaunm M/13
OIIPENEIIACTCS IIPENOAABATEIIEM.

TUTYABHBINA JTUCT WK OOJOXKKY TETpaau HEOOXOAMMO MOJMUCATH IO CIEIYIO-
memMy oopasiy:
Crynent BI'TY um. B.I'. lIlyxoBa
Anpnpees W.I1., rpynma TB -191
N3 Nel

MonenupoBaHue BUXPeBbIX TeUeHHI B TpaneuneBUIHOMH 00/1aCTH

MonenupoBaHue BUXPeBbIX TeUeHHI B TpaneuneBUIHOMH 00/1aCTH

MopaenupoBaHue HUPKYJIAIUOHHBIX TEUEHUNW B 3aMKHYTOM IOMEIIEHHH HEOO-
XOJIUMO [JI1 TPaBUJIBHOM OpraHu3aluu BeHTWIsInuu. Hampumep, B momenieHUn
MoJIo9HO-TOoBapHOU (hepmbl (MT®D) mst comepkaHuss KPYyMHOTO POTATOro CKOTa
CYILIECTBYET OIpPAaHUYEHUE 0 BEJIMYMHE CKOPOCTU JIBMKEHUs Bo3nyxa. B xonon-
HOE BpeMs Trojia MPeAeNIbHO JomycTuMasi ckopocTh coctaBisier 0.3 — 0.5 m/c. Jle-
TOM CKOPOCTH JABHKEHUS BO3yXa MOXKeET ObITh yBenmmueHa 70 0.6 — 1.0 m/c. Kpome
TOT0, HEOOXOAMMO, YTOOBI JBUKEHHE BO3AYyXa OBLIO OPraHM30BAHO B HUKHEW Ya-
ctu nometnenus. Llenbto nmaparpada sBisieTcss onpeneieHHe HA OCHOBE pa3pado-
TAaHHOM MAaTeMaTUYECKOW MOJIENIM U BBIUMCIHMTENIBHOTO AKCIEpUMEHTa Hanbosee
palMOHAIBLHON CXEMbI BEHTHIISIIIUU B MOJOOHBIX MTOMEIICHUSIX.
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®usnueckas IMOCTAHOBKA 3aJa4d COCTOUT B OINPEIEIEHUHN IO CKOPOCTEH U
BUXPEBOM CTPYKTYPBl TEUEHHUS BHYTPU 3aMKHYTOIO NOMEIIEHUS HENPSIMOYTOJb-
HOI (pOpMBI, B BEpXHEHW YacCTH KOTOPOI'O HAXOJUTCS BCACHIBAIOLIEE OTBEPCTUE U
COJZIepKalller0 OTKPBITBIE TPOEMBI, OTKYJ1a BO3/IyX IMOCTYIMAET CHApYxHu (puc.1l).

"

Puc.1. K mocraHoBke 3amaun

[TockonbKy TeYyeHHME CUMMETPUYHO OTHOCHUTENIbHO BEPTHKAIbHOW OCH, TO Oy-
JIEM paccMaTpHBaTh, JIMIb OJHY YaCTh pacyeTHOU oOnactu (puc.2), B OTKPHITOM
IpoeMe KOTOPOTo TaKKe MOT'YT COIEPKAThCs TOHKUE MTPO(UIIH.

1

Puc.2. PacuerHas o0acTh TEUEHUSA

MopenupoBaHue B OJHOCBS3HON oOyiacT (puc.3) OCYIIECTBIUIOCH MPU ClIe-
AYIOIIMX Tapamerpax: mar auckperHoctd h = 0.05m; mar mo Bpemenu at = 0.06c¢;
ckopocThb B otcoce 1Mm/C. TlpucoeanHeHHbie BUXpU MOKAa3aHbI MO TPAHUIIE 00IaCTH
B BUJIE KPYKOUKOB. PaccMaTtpuBanuch cienyroniue MOMEHTH BpeMeHu: a) t = 77c¢
(B ’TOT MOMEHT BpeMeHHU B o0iacTu Haxonarcs 2075 cBOOOIHBIX BUXpeid); 0) t =
118 (2695 cBoGoanbix Buxpei); B) t = 155 (3151 cBoGogubIX Buxpeit); T) t = 178
(3310 cBoGOmHBIX BuXpei); 1) t =241 (3696 cBoOOmHBIX BUXpei); €) t = 423 (4470
cBOOOMHBIX BUXpei); k) t = 695 (4980 cBoOOHBIX Buxpeii); 3) t = 738 (5118 cBo-
OOJTHBIX BUXPEiN)

JIvHUM TOKa CTPOWIIMCH MOCIIe TOTO, KaK CBOOOIHBIE BUXPH (M300pa’KEeHBI TOY-
KaMH Ha puc.3) MOJTHOCTHIO 3aMOJHSIOT 00yacTh. C TE€YEHUEM BPEMEHU BUXpPEBas
CTpyKTypa (puc.3, a-3) uaMensiercs. BHayane noTok cpeabl NPUKUMAETCS K HU3Y
(puc.3, a-6), 3aTeM mepeMerniaeTcsa K HeHTpy (puc.3, 6-2), 3aTeM pacroJiaraeTcs
OJIMKe K BEpXHEH 4acTH IpaHuIlbl (puc.3, 0-3).
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Puc.3. BuxpeBas cTpykTypa TeUeHHs B pa3HbIE MOMEHTBI BpEMEHU

Pa3mepsl pacueTHO# 007aCTH COOTBETCTBYIOT pasmepam nomenieHuss MTO Ha
650 dypaxubix kopoB B ¢. KpusioBo SkoBieBckoro paiiona benropoackoii o0:a-
ctu (puc.l). MoaenupoBaHue OCYIIECTBISIIIOCH MIPU Pa3HBIX BBICOTAX OTKPBITOTO
npoema (okHa): 1,2 m (puc.4); 0,8m (puc.5); 0,4 m (puc.6). PaccTtosinue mexuay
JIBYMSI COCETHUMHU TPUCOCIMHEHHBIMA BHXpsMH (Tmar jauckpetHoctd) h = 0.1wm;
miar 1o BpemeHu At=h- AB/ (v, -1m). [locTpoeHs! TuHUM TOKA U B IPO(UIH MIPO-

JOJIbHOM 1 TOPU30HTAIBHOM COCTABJISIONIEH CKOPOCTH B MacIiTade.

[Tpu BBICOTE OKHa B mHTEepBaie 0.8-1.2 M 3acToitHas (BuxpeBasi) 00JacTh HaXo-
JUATCSI B HIDKHEW 4acTH momenieHus (puc.4-5), 9to sBiseTcs HeXeIaTeIbHBIM JIJIs
COJIep>KaHMsI KPYITHOTO POraToro ckota u 0e30macHOCTH Tpyda. B cimydae cHubke-
HHUS pa3Mepa BbICOTHI OKHa 10 0.4 M 3acToiiHas 30HAa NMEPEMENIAETCS B BEPXHIOIO
gacTh noMemeHus (puc.6). OmHaKo B 3TOM CiIydae HaOJIOMAeTCS IOBBIIICHHBIC
3HAQYEHUS [ CKOPOCTH B JIOCTATOYHO Y3KOW 00JIACTH, MPUMBIKAIOIIEH K HU3Y I0-
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MeIlleHHs. DTy 001aCTh MOXKHO PaCUIUPUTh, €CJIM IPU MOJTHOCThIO OTKPBITOM IMPO-
€M€ OKHa YCTaHOBUTh TOHKHE MpoQuiiv, Hanpumep, aABa npoduis amuHou 20 cm
oA yriaom 45 rpagycoB (puc./). Ilo HaliieHHBIM NPOGUISAM CKOPOCTEH MOKHO
HalTU HEOOXOIUMYIO JJIsi 0€30MaCHOCTH >KMBOTHBIX CKOPOCThH BBITSDKKH Vo. U3
pacyeToB BUAHO, YTO BEIMYMHA Vo JOJKHA OBITh CHI)KEHA BJBOE, T.€. JOJDKHA
owITH 0.5 M/C.

Haubonee panmoHanbHOW 171 OpraHu3alliyd BEHTWISALUU SIBISETCS YCTaHOBKA
TOHKUX Mpoduiiel B OTKPBITBIX IPOEMax OKOH, MPMKUMAIOUIUX BEHTUISIIIUOHHYIO
CTPYIO K HWKHEN yacTtu nomenieHus. [loctpoennbie IMHUM TOKa U NPOQUIU CKO-
poCTeil MOTYT CIYKUTh JJIsl ONIpeieNIeHUs HE0OXOIUMbIX 00BEMOB OTCAChIBAEMOTO
BO3/yXa JUIsl 00ecredeHus] Hy*KHOTO CKOPOCTHOTO PEKHUMa B BO3AYUIHBIX CTPYSX.

Taxkum 006pa3oM, Ha OCHOBE METO/Ia JUCKPETHBIX BUXped U yciaoBus TomrcoHa
HEW3MEHHOCTH LUPKYJAIUHU TI0 KUJIKOMY KOHTYPY, OXBaThIBaIOIIeMy NMPOGUiIb U
ciell, TOCTPO€HAa MaTeMaTUYeCcKasi MOJIeTb OTPhIBA MOTOKA, OTIMYAIOIIASICS OT CYy-
MIECTBYIOIIMX YY€TOM MHOXECTBA pa3pe30B BHYTPU pacdyeTHOM 00J1acTH, ¢ KOTO-
PBIX POUCXOJIUT CXOJ BUXPEBOM TEICHBI.

Pa3zpaboTan uncieHHBIM METOJ peaiu3aliu yKa3aHHOW MOJENH, COCTOSIIUNA B
MOCTPOEHUM PEKYPPEHTHOM BBIYMCIUTEIBLHONW CXEMbI, 3aKJIIOYAIONIEHCS B pellie-
HUU CUCTEM JMHEHHBIX anredpandyeckux YpaBHEHUN Ha KaXXJI0M BPEMEHHOM Ilare,
npaBas 4acThb KOTOPBIX ONPEIEISAETCS C MCIOJb30BAHUEM €€ 3HAYEHUW B IpE.bI-
IyUUi# MOMEHT BPEMEHH U 100aBJICHUM JUCKPETHBIX aHAJIOTOB ycinoBuil Tomrico-
Ha JUIs KKJIOr0 U3 Pa3pe3oB.

Pa3paboTtana xommbploTepHas mporpamma [JjIsi pacueTa BHUXPEBBIX HECTAIHO-
HapHBIX TEYCHHUH B PAa30OMKHYTHIX OOJIACTAX C MHOXKECTBOM MpOQuUiIeH, mo3BOIIs-
IOLIMX OIPEIEIIATh 0JIE CKOPOCTEN, CTPOUTDH JIMHUM TOKA U BU3YyaJU3UPOBATH U3-
MEHEHUE BUXPEBOU CTPYKTYpPBI TEUEHUSI BO BPEMEHU.

Pa3paboTanHbie METOABI U AITOPUTMBI MPOBENICHUS BBIYMCIUTEIBHBIX JKCIIe-
PUMEHTOB SBJISIIOTCSI OCHOBOM JJIS IOCTPOEHUSI CUCTEM KOMITBIOTEPHOTO M UMUTA-
IIMOHHOTO MOJICIMPOBAHUSA B O0JACTH a’poAWHAMUKK BeHTWIsnuu. OOOCHOBaH-
HOCTh TaKOTO BBIBOJIA WILTIOCTPUPYETCS pa3pabOoTaHHOW MPOTPaMMHOMN MO IEPK-
KOM, TO3BOJISIONIEN MNPOBOJAUTH COOTBETCTBYIOUIME BBIYUCIHUTENbHBIE 3KCIEPH-
MEHTHI.
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0.833m/¢c

=

Puc.4. CtpykTypa TeueHus NP MOJTHOCTHIO OTKPHITOM OKHE BBICOTOM 1.2M:

a — TAHAH TOKa; 6 — MPOPUITH TOPHU3OHTAIBHON COCTABIISIONIEH CKOPOCTH (1300-
paKCHHBIN €IMHUYHBIA OTPE30K COOTBETCTBYET BEJIMYMHE CKOPOCTH 1 M/C); B)
po(dHITb BEPTUKATBHON COCTABIISAIONICH CKOPOCTH (MOICIbHBIA MOMEHT BPEMEHU
t = 448.8; xonmmyecTBO CBOOOAHBIX BUXpel - 2321; mrar o BpemeHu at- 0.12)
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Puc.5. Ctpyktypa TeueHus Npyu YaCTUYHOM OTKPBITOM OKHE BbICOTOM 0.8M:

@ — TUHUU TOKA; 6 — PO UIb TOPU3OHTATHLHOM COCTABIISIIONICH CKOPOCTH (H1300-
paKeHHBIA €JUHUYHBIA OTPE30K COOTBETCTBYET BEIMUYUHE CKOpPOCTH 1 M/C); 6 —
poduIIb BEPTUKAIBLHON COCTaBIISAIONIEH CKOPOCTH (MOAEIbHBIM MOMEHT BpEMEHU
t= 177, KoauuecTBO cBOOOIHBIX BuXpeit - 2005; mar mo Bpemenu at=0.08)
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Puc.6. CtpykTypa T€4eHUs NP YaCTUYHO OTKPBITOM OKHE BbIcOTOM 0.4 M:

a — JINHUY TOKa; 0 — Mpo(UiIb rOPU30HTAIBHON COCTAaBIISIONIEH CKOPOCTH (U300-
paKeHHBIA €IMHUYHBIA OTPE30K COOTBETCTBYET BEJIMUMHE CKOPOCTH 1 M/C); B —
npoduIib BEPTUKAIBbHON COCTABIISAIONIEH CKOPOCTH (MOAEIbHBI MOMEHT BPEMEHU
t = 48.96; konudyecTBO cBOOOAHBIX BUXpeil - 2017; mar o Bpemenu at- 0.04)
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B)

Puc.7. CtpykTypa TedeHus npu NOJTHOCTHIO OTKPBITOM OKHE C HATPABIIAIOIINMU
IOTOKA BO3/1yXa BBICOTOH 1,2 M): @ — TMHUHU TOKA; O — MPOPUIb TOPU3OHTAIILHON
COCTaBIIAIOIIEH CKOPOCTH (M300paKeHHBIA €TMHUYHBIA OTPE30K COOTBETCTBYET
BEJIMYMHE CKOPOCTH 1 M/C); 6 — MPOPUIIb BEPTUKATBLHON COCTABIAIONIEH CKOPOCTH
(MozlenbHBIM MOMEHT BpeMmeHU t = 56.16; konrdecTBO CBOOOIHBIX BUXpEil - 2599;

miar 1o BpeMeHu at-0.12)

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

OneHka

Kpurepuu oneHnBaHus

5

PaGora BbINOSIHEHA MOJHOCTHIO. TeopeTnuyeckoe 3aJaHue COOTBETCTBYET
TEME, MPEACTABICHHBI MaTepuall IOJHOCTBIO PAcKpbIBAECT TEMY 3aja-
HUsl, B pabore chopmynupoBaHbl 3HAYMMBbIE BBIBOABL. llpakTHueckas
YacTh BBIMIOJIHEHA B TIOJIHOM OOBEME, NI KaXJAOW 3aJadydl IMOJY4YEeHBI
NPAaBWIbHBIE OTBETHI U CTYJEHTOM C(OPMYIUPOBaHBI MOJHBIE, 00OCHO-
BaHHbIE M apryMEHTHUPOBaHHBIE BBIBOJBL. OdopmiieHHe 3aAaHi MOIHO-
CTbIO COOTBETCTBYET NPEAbSIBIIEMbIM TPEOOBAHUSM.

PaGoTa BeImoNTHEHA MOTHOCTHIO. TeopeTuyeckoe 3aJjaHue COOTBETCTBYET
TeMe, MPEACTABICHHBI MaTepuall PacKpbIBaeT TeMy 3aJaHusi, B padoTe
chopMyIHpOBaHbI aJIeKBaTHbIE BbIBOJIBI. [IpakTHyeckast 4acTh BBITIOJIHE-
Ha B MOJTHOM oOBbeMe, JIJIsl KaXKIOW 3a/1auu MOJTy4YeHbl MPaBUIbHBIE OTBE-
TBl ¥ CTYJEHTOM C(hOPMYIUpPOBaHbI BBIBOABL. OdopMieHHe 3alaHuii B
IIEJIOM COOTBETCTBYET MPEABSBISIEMBIM TPEOOBAHUSIM.

PaGora BeITIONTHEHA TTOMTHOCTHIO. TeopeTndeckoe 3ajaHue COOTBETCTBYET
TeMe, TPEJCTaBICHHBIA MaTEepHall PaCKPhIBAET TEMY 3a/IaHus, B paboTe
chopMyTUpOBaHbI BRIBOMBI. [IpakTHyecKkas 9acTh BBHITIOJHEHA B ITOJIHOM
o0BbeMe ¢ HE3HAYUTEIbHBIMHU OIMMOKAMH M CTYJIEHTOM C(POPMYIUPOBAHBI
BbIBOJIbI. OdopmiieHre 3amaHuii B 1IETIOM COOTBETCTBYET MPEIbSBIIsC-
MBIM TPEOOBAHUSIM.

PaGoTa BeImoHEHA HE TTOTHOCTHIO. TeopeTudeckoe 3aaHnue HE COOTBET-
CTBYET T€ME, IPEACTABICHHBIA MaTepHall HE PACKPBIBAET TEMY 3aJIaHU,
B pabore He cHOpMyIHpPOBAHBI BHIBOMBI. [IpakTuyeckas 4acTh HE BHI-
MOJIHEHA B TIOJTHOM 00beMe, He chopMyaupoBaHbl BRIBOIEI. Odopmie-
HUE 3a/1aHUN HE COOTBETCTBYET MPEABSIBISIEMbIM TPEOOBAHUSIM.

IIpome:kyTOUHaAs1 aTTeCTALUMs OCYIIECTBIETCA B KOHIIE CEMECTpa IOCIE
3aBEpUICHUSI U3YUYEHUs JUCUUIUIUHBI B popMe 3aueTa. 3a4eT COCTOUT B HTOTOBOM
cobeceJOBaHUU CO CTYJICHTOM I10 BBIMOJHEHHBIM JTA00PATOPHBIM paboTaM U JIEeK-
LHUOHHBIM 3aHSATHSIM.

Kpurepuu onennBanust 1abopaTopHON pabOTHL.
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OneHka

Kpurepnn oneHnBanus

PaGora BbInosHEHA NOIHOCTBIO. CTyNEHT BIIAaJEeT TEOPETUYECKUM Ma-
TEPUAJIOM, OTCYTCTBYIOT OLUMOKU MPHU OMHCAHUU TEOPUH, POPMYIHPYET
COOCTBEHHBIE, CaMOCTOSATEIbHbIE, 0OOCHOBAHHbBIE, aPTyMEHTHUPOBAHHbIE
CYXKIEHUS, IPEICTABIISET MOJTHBIE U PAa3BEPHYTHIE OTBETHI HA JIOMOJIHU-
TEJIbHBIE BOIPOCHI.

PaGora BeInosHEHA MOIHOCTHIO. CTYNEHT BIIAJEeT TEOPETUUYECKUM Ma-
TEPUAJIOM, OTCYTCTBYIOT OLUMOKU MPH ONMHCAHUHU TEOPHUH, POpMyIUpYyeET
COOCTBEHHBIE, CaMOCTOSATEIbHbIE, 00OCHOBAHHbBIE, aPTyMEHTHUPOBAHHbIE
CYXKIEHUS, JOIMyCKash HE3HAYMTEeIbHbIE OMIMOKM HA JOTOJHUTEIbHbIE
BOIIPOCHL.

PaGota BbinonHeHa MONMHOCTHIO. CTYJEHT BJaJ€eT TEOPETUYECKUM Ma-
TEpUAJIOM HA MUHUMAJIbHO JOMYCTUMOM YPOBHE, NPUCYTCTBYIOT HE3HA-
YUTEIbHBIC OMMOKHU MPU OMMUCAHUU TEOPHUH, UCTIHITHIBACT 3aTPYITHCHUS B
dbopMynTUpOBKE COOCTBEHHBIX OOOCHOBAHHBIX M apryMEHTHPOBAHHBIX
CYXJICHHMH, NIOMyCKas HE3HAYWUTEJIbHbIE OIMOKH Ha JIOMOJIHUTEIHHBIC
BOIIPOCHL.

PabGora BbIMONIHEHA HE MOMHOCTHIO. CTYIEHT MPAKTUYECKU HE BIIAJICCT
TEOPETHYECKUM MaTepuajoM, JOMycKas OIIMOKU MO CYIIHOCTH paccMmar-
puBaeMbIX (0OCYXJIaeMbIX) BOMPOCOB, HCIBITHIBAET 3aTPYAHEHUS B
dbopMynupoBKe COOCTBEHHBIX OOOCHOBAHHBIX W aPryMEHTHUPOBAHHBIX
CYXKIEHUH, TOMyCKAeT ONIMOKHU MPU OTBETE HA JOMOJIHUTENbHBIE BOIPO-
CBI.

5. OHEHOYHBIE MATEPHUAJIBI 1JIA ITIPOBEAEHUA TEKYIIEI'O

KOHTPO.IS1, IPOMEXYTOUYHOM ATTECTAIIUA

5.1. Peanu3zanus KoMneTeHIMHU

1. Komnerenuus [1KO-3.

CrocoOHOCTB OCYIIECTBIATH 000OCHOBAHUE TIPOSKTHBIX PEIICHU CHCTEM TETIOoTa-

30CHA0KEHHUSI, BEHTHIISLINU

HaumenoBanue nnaukatopa Hcnonb3yembie cpeicTBa OIICHUBAHHUS
(TmokasareJst OIleHUBAHMS)

IIKO-3. 1

38.qu, J'Ia60paT0pHBIe 3aHATHS, BBIIIOJI-

Br16op manHbIX Amst HeHue u 3amura M]3

BBITIOJITHCHU A paC‘-IéTHOFO

000CHOBaAHUS TEXHOJIOTHYCCKHUX,

TCXHUYCCKUX U KOHCTPYKTHUBHBIX pCH_ICHI/Iﬁ CHUCTEM
TCHHOFa3OCHa6)KCHI/I$I, BCHTUIAIIUN

[1IKO-3. 2

3aqu, J'Ia60paTOpHBIC 3aHATHS, BBIIIOJI-

Br160p MeTo1a M MeTOAUKH HeHue U 3amura /13

BBITIOJTHCHU A paC‘{éTHOFO
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000CHOBAHHS TEXHOJIOTHYECKHX,
TEXHUYECKUX U KOHCTPYKTUBHBIX
pELIECHUI CUCTEM
TEIUIOra30CHAOKEHNUS, BEHTHUIISLIHH

I1KO-3. 3

Beinonsenue u KOHTPOJIb

IIPOBEJICHUS] PACYETHOIO0 0OOCHOBAHUS
TEXHOJIOTMYECKUX, TEXHUUECKUX U
KOHCTPYKTUBHBIX PELLIEHUN CUCTEM
TETUIOTa30CHA0KEH U, BEHTHIISLIUH,
JOKYMEHTUPOBAHUE PE3YIbTATOB
pacy€THOr0 000CHOBAHUS

3aueT, 1a00paTOpHbIE 3aHATHUS, BBIIIOJI-
Henue u 3ammura NJ13

1. Komnerenmus IIKP-1.

CriocoOHOCTB BBINIOIHSATE U OpPraHNU30BbIBATH HAYUYHBIC UCCIICIOBAHU: B cq)epe

TEIJI0ra30CHa0KEHUS U BCHTUJISILINHN

HaunmeHnoBanue naaukaropa
(Tmoxazaresst OIleHUBAHMSI )

Hcnons3yembie cpeacTBa OIEHUBAHMS

I1KP-1.1

DopMyIUpOBaHUE LIETIEH,
MMOCTaHOBKA 3a/1a4 MCCIIeI0BaHUs B
cdepe TeriorazocHa0KeHU U
BEHTUJISILIUU

3ader, 1a00paTOpPHBIE 3aHATHS, BBITIOJ-
HeHue u 3amurta M]3

IIKP-1.2

Br16op MeTona u/unum

METOJIMKH ITPOBEICHHUS UCCIICA0OBaHMI B chepe
TEIUIOra30CHAOKEHUS U BEHTUIIALIMH

3ader, 1a00paTOpPHBIE 3aHATHS, BBITIOJ-
HeHue u 3amura M]3

I1KP-1.3

CocrasieHnue miaHa

uccienoBaHuii B cpepe
TEIIOra30CHA0KEHHS U BEHTUJISIIINU

3ader, 1a00paTOpPHBIE 3aHATHS, BBITIOJ-
HeHue u 3amura M]3

[IKP-1.4

Onpenenenue nepeyHs
pecypcoB, HEOOXOTUMBIX TSt
MIPOBEJICHUS UCCIICOBAHUS

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

ITKP-1.5

CocraBnenue

aHAJIMTUYECKOTo 0030pa Hay4yHO-
TEeXHUYECKOM nHpopMmaiuu B chepe
TEIJIOra30CHA0KEHUS U BEHTHIISALINH

3aueTt, 1abopaToOpHbIE 3aHATHUS, BHIIIOJ-
HeHue u 3ammuta 13

ITKP-1.6

PazpaboTtka uznueckux

W/WIIHA MaTeMaTHYeCKUX MoJieNen
UCCIIeyeMbIX 0OBEKTOB

3aueT, 1abopaToOpHbIE 3aHSATHUS, BHIIIOJI-
HeHue u 3ammuta 13

ITKP-1.7
IIpoBenenue
MAaTeMaTUYECKOr0 MOJIECIUPOBAHMS B

3aueTt, 1abopaTopHbIE 3aHSATHUS, BHIIIOJ-
HeHue u 3ammuta 13
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cdepe TeriorazocHabKeHHS 1

BEHTUJISIITUU
I1KP-1.8 3auer, 1a00paTOPHBIE 3aHATHUS, BBITIOJ-
O6paboTka u HeHue u 3amuta 1J13

CUCTEMAaTHU3alMs pPe3yJIbTaTOB
UCCIIEZIOBAHUS U TIOTy4YEHUE
9KCIEPUMEHTAIbHO-CTaTUCTUUECKUX

MOJIeNIEe!, ONTUCHIBAIOIINX [TOBEIECHUE UCCIEAYEMOIO

o0BeKTa

5.2. TunoBbie KOHTPOJIbHbIC 3aJAHUS AJIS IPOMEKYTOYHOH aTTeCTALUMN

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONIPOCOB (THUIOBBIX 33/1aHNI) VISl 3a4YeTa

w0 N

5.

Hctopus coznanus MeTona JUCKPETHBIX BUXPEX.
[IpumeHeHnue MeTo1a TUCKETHBIX 0COOCHHOCTEH.
JIuHEeHbIN BUXPb, HUPKYJIISALU.
®opmyna buo-Caapa-Jlamnaca.

BI/IXpeBOG TCUCHHUC B CIICKTPC IlefICTBI/ISI 0oTCOCa Haa IIPAMBIM JIBYX-

TPaHHBIM YTJIOM.

6.
7.
8.

ouHera.
9.
10.

11.
pactpyO.

12.
13.

14.

PacueT TeueHus Ha BXoji€ B IIEJIEBUIHBIN OTCOC.
BuxpeBoe TeueHue Ha BX0J1 B IIEJIEBUIHBINA OTCOC-PAcTpyo.

PacueTr BUXpeBOro TeueHHUsS B 3aMKHYTOM IMOMEIICHUH paboyero kKa-

[Tose ckopocTel OT BUXPEBOTO KOJIbIIA.
B3aumonernicTBrEe BUXPEBBIX KOJIEII.

Pacuer QopMmbl OTpBIBHON 007acTH Ha BXOJ B KPYIJIBIH OTCOC-

TypOyneHTHBIE MyIbCcAIITN CKOPOCTEH.
DKpaHUPOBAHUE OTCOCA-PACTPyDda TypOYICHTHON KOJIBIIEBON CTPYEH.

BrruncnuTenpHbI aITOPUTM pacdyeTa BUXPEBBIX TEUEHUW B acnupa-

LMOHHOM YKPBITHHU.

15.

Pacuer moBeaeHuss monmuQpakMOHHON MBIJIEBON a’pO30JH, AUCTIEPC-

HOI'0 COCTaBa U KOHICHTPAHNH ITbIJICBBIX a3p030nel71 B aCIIMpUPYyCMOM BO3AYXC.

16.

KomOuHanus MeTo/10B rpaHUYHBIX MUHTETPATIbHBIX YPABHEHUN U JUC-

KPETHBIX BUXPEN.
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17. Pacuer TedyeHuii B MHOTOCBSI3HBIX OO0JACTAX C BpallalOUIAMUCS IH-
JUHAPAMU-OTCOCAMH.

18. BeruvcnuTenbHbI alrOpUTM pacyeTa BUXPEBBIX TEYEHUN B MHOIO-
CBSI3HBIX 00JIACTSAX C pa3pe3aMu.

19. VYcnosue TomricoHa HEU3MEHHOCTH LUPKYJISILIUH.

20. Pacyer TedyeHus Ha BXOJ€ B IICJIEBUIHBIE HEIDIOTHOCTU acHUpPallMOH-
HBIX YKPBITHH.

21. Pacuet TeueHus Ha NpeANPUITHIX arpOIPOMBILIIIEHHOIO KOMILJIEKCA.
22. [Tone ckopocTel OT BUXPEBOTO OTPE3KA.

23. BuxpeBble MHOTOYTOJIbHUKM.

24, PacueT BuXpeBBIX T€UEHMI Ha BXO/E B KBaIpaTHbIE U MHOTOYTOJIbHBIE

BCAaChIBAOIIINC KaHaJIbI.

25. Pacuer skpaHMpPOBaHHBIX BBITSKHBIX YCTPOMCTB.
26. OnTumu3anus BEITSHKHBIX YCTPOUCTB 1O KPUTEPHIO JAaTbHOOOMHOCTH.
217, BbIYMCIUTENBHBIN aNrOPUTM pacyeTa Ha BXOJAE B INEICBUIAHBIA U

prrJ'II:Iﬁ BCACBIBAIOIINEC KaHAJIbI IIPU 3alaHUKU BCIIMYHHBI MOCTOSIHHOM MUPKYJISA-
O Ha CBOGOHHOﬁ IMOBCPXHOCTH TOKA.

28. BbruncnuTenbHBIN aNTOPUTM pacyeTa Ha BXOAE B IIECJICBUIHBIA U
KPYIJIbIM BCACBIBAIOIIME KaHAJIBI TIPU CPEIHEN CKOPOCTH BCAChIBAHUS.

29. Pacuer n3mMeHeHus K.M.C. BX0/la B HEIUIOTHOCTH IIEJIICBUIHON U KPYT-
J0¥ (OPMBI NIPH UX MEXAaHUYECKOM SKPAaHUPOBAHUMU.

30. Pacuer TedyeHuii Ha BXOJZIe B OTCOCHI-PAcTPyObl B HEOTPAHUYCHHOM
IPOCTPAHCTRE.

31. PacueT TeyeHuit Ha BXOJ€ B OTCOCHI-pacTpyObl HaJl HEMPOHUIIAEMOMN
IJIOCKOCTBIO.

32. Pacuer Teuenuit Ha BXozie B KPYIJIbIA BCACHIBAIOIIMN MATPYyOOK MPHU
HAJIMYWU HAOETAOIIEeTO TOTOKA.

33. PacueT Teuenunii Ha BXOJi€ B OTCOCHI-pAacTpyOBl MPU HAIMYWK Habera-
OLIETO MOTOKA.

34. 3amauu acupanuy a’po30Jield B MpoOOOTOOPHHKH.

35. Onpenenenne KpUTUYECKUX JIMHUM TOKA WU MPEAEIbHBIX TPACKTOPUHN
MBUIEBBIX YaCTHUIl, KO3 (UIIMEHTA aCTIUPALIUH.

36. Kpurepun s3dpdpextuBHOCTH OTCOCA-pacTpyda
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5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHUAJIOB /IS 3ALIUTHI KYPCOBOI'0

MPOEKTA/KypCcoBoii padoThl

He npenycMoTpeHo yueOHBIM MIaHOM

5.3. TunoBbie KOHTPOJIbHbIC 3aJaHUs (MATEPHUAJIBI) AJIS TEKYILIEr0 KOHTPOJIS
B ceMecTpe
IIpakTyeckue (CeMHHAPCKHE) 3AHATHS.

He npenycmoTpeHo yuyeOHbBIM TIIIaHOM

5.4. Onucanmne KpUTEPpHEB OLCHUBAHNSI KOMIIETEHIIUIA M IIKAJIbI OLEHUBAHUS

KpI/ITepI/II/I OOCHHUBAHUA MHAUBUAYAJIBbHOI'O JOMAIITHETO 3a1dHUA.

OneHka

Kpurepuu onieHuBaHus

5

PaboTa BhITIONTHEHA TOTHOCTRIO. TeopeTndeckoe 3aJaHne COOTBETCTBYET TeMe, Tpe/-
CTaBJICHHBIN MaTepHajl MOJHOCTHIO PAaCKPBIBACT TEMY 3allaHus, B paboTe chopMysu-
POBaHBI 3HAYMMBIEC BBIBOJBI. [IpakTHdeckas yacTh BBIITOJHEHA B MOJHOM O0BbeMe, ISt
KaXI0¥ 3aJ]au¥l MOJTyYEeHbI TPABUIBHBIE OTBETHI M CTYICHTOM C(HOPMYINPOBAHBI TIOJ-
Hble, 000CHOBaHHbIE W apryMEHTUPOBaHHbIE BBIBOJIBI. OdopMieHne 3a1aHuil MOJIHO-
CTBhIO COOTBETCTBYET NPEIbSIBISIEMbIM TPEOOBAHUSIM.

PaGora BhImosHEHa MONMHOCTHIO. TeopeTnyeckoe 3ajaHe COOTBETCTBYET TeMe, Mpej-
CTaBJICHHBIN MaTepHall pacKphIBaeT TeMy 3aJaHus, B paboTe chopMynupoBaHbl aeK-
BaTHbIE BBIBOJBI. [IpakTHueckash 4acTh BBHIMOJIHEHA B MOJHOM OOBeMe, A Kaxaou
3a/laud TOJy4eHbl MPaBUJIIbHBIE OTBETHl M CTYAEHTOM CQOPMYIHPOBAHBI BBHIBOIBL
OdopmiieHue 3a1aHUi B 1IEJIOM COOTBETCTBYET NMPEABSBIIIEMbIM TPEOOBAHHUSM.

PaGota BbImoOIHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TeMe, Mpej-
CTaBJICHHBIN MaTepuaj pacKpbIBaeT TEMY 3aJaHus, B paboTe chopMyIupoOBaHbl BHIBO-
nbl. [IpakTudeckast 4acTh BBINOJHEHA B MOJHOM 00beMe C HEe3HAYUTEIbHBIMH OIINO-
KaMH U CTyJIeHTOM c(hOopMyIupoBaHbl BbIBOABL. OdopmiieHne 3a1aHuil B IIEIOM COOT-
BETCTBYET MPEIbSIBISIEMBIM TPEOOBAHUSIM.

PaGota BbInoNHEHA HE MOJNHOCTHIO. TeopeTnyeckoe 3ajlaHue HE COOTBETCTBYET TEME,
MIpe/ICTaBICHHBI MaTeprall HE PacKphIBaeT TeMy 3aJlaHusi, B pabote He cPOPMYITHPO-
BaHbI BbIBOJIBI. [IpakTueckas yacTh HE BBHINIOJHEHA B MOJIHOM 00beMe, HE cPopMyInu-
poBaHbl BeIBOABI. OdopMieHHEe 3ajaHNi HE COOTBETCTBYET MPEABSBIsEMbIM TpeOoBa-
HUSIM.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOJANYECKOE

OBECIIEYEHUE
6.1. MaTepuajibHO-TEXHUYECKOE O0ecrevyeHue

HaumenoBanue cnenu-
aJbHBIX IOMEIIEHUHN U OcHaIleHHOCTb CIIEUaIbHBIX TOMEIIEHUH U
MIOMEUIEHUH [T caMo- MOMEILEHUH AJIS1 CaMOCTOSITEIbHOM paboThI

CTOSITEIbHOM PadOTHI
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1. | Yuebnas  ayauropus | CrenmanusupoBaHHas meOens. MHpopMauoHHbIE CTEHBI 110
JUIS TIPOBENICHUS JIeK- | TEIJIOra30CHA0KEHHUIO.

[IUOHHBIX U JTabopatop- | MyIbTUMEAUNHHBIA TPOEKTOpP, MEPEHOCHON 3KpaH, HOYTOYK,
HBIX 3aHATHHA, TPYINo- | HHGOPMAIIMOHHBIE CTEH/IBI,

BbIX U HHIUBUIYaJlb-
HBIX KOHCYJIbTALIUH,
TEKYIIEH M IIPOMEXKY-
tounoi arrectanuu 'K,
Ne312, 313,

6.2. JInneH3noHHoOe U CBOOOAHO pacnpocTpaHsieMoe POrpaMMHoOe
olecrneyeHue

NQ HepequL JIMIICH3UOHHOT O HpOFpaMMHOFO PGKBI/ISI/ITI)I HO)ITBep)KI[aIOHleFO I[OKYMGHTEI
o0OecrieueHns

IlepedyeHb y4eOHBIX U3IaHUI U Y4eOHO-METOAMYECCKHX MATEPHAJIOB

1. AsepkoBa O.A. Marematnueckoe MOJICIHPOBAHUE M YHMCIICHHBIE METOJIBI B

a’poJIMHaMUKe BeHTWISIIMU: yaeOHoe nmocobue / O.A. Aepkona, K.W. Jloraues.

— benropoa: U3n-so BI'TY, 2017. — 168 c.

2. Marematuueckue mouenu u yucieunbie Mmetoasl CAIIP cuctem TI'B / K. U.

Jloraues, O. A. ABepkoBa; BI'TY um. B. I'. lllyxoBa. - benropoa: U3n-so BI'TY

uM. B. I'. llyxosa, 2013. - 154 c.

3. Jloraues, K. 1. Maremartnueckoe MOJECIUPOBAHNE U MaTeMaTH4YECKoe oOec-

NEYCHHE CUCTEM TEeIUIOTa30CHAOKEHUsI U BEHTWISIUHU [DIEKTPOHHBIN pecypc]|

https://elib.bstu.ru/Reader/Book/2014040920344837515700001801

4. Bomukos, E. A. YUucnennsle meTonsl : yueb. mocodus / E. A. Boakos. - CII6. :

Jlann, 2004, 2008 - 248 c.

5. 3apy6un, B. C. Maremarnyeckoe MozenupoBanue B TexHuke: y4ueo. / B. C.

3apyoun; pen.: B. C. 3apybun, A. Il. Kpumenko. - M.: U3n-so MI'TY um. H.O.

baymana, 2001. - 495 c.

6. Camapckuii, A. A. Yucnenusie metoasl / A. A. Camapckuii, A. B. I'ynun. -

M.: Hayka, 1989. - 432 c.

7. Tlupymos, V. I'. Uucnennsie Mmetoasl: yueoHoe mocoodue / Y. I'. [Tupymos. - 2-

€ u31., ucnp. u aoim. - M.: lIpoda, 2003. - 221 c.

8. Macxanas X.U., Ocunos 10.B., [TaBnoB A.b. OcHOBBI coBpeMeHHOI HHDOP-

MAaIlMOHHON TEXHOJIOTHU: ydeOHoe mocodue.— M.: MzmatenbcTBO accouuaiuu

CTPOUTENBHBIX BY30B, 2003. — 176 c.

9.  AsepuenkoB B.M. OcHOBBI MaTeMaTH4eCKOT0 MOJCIUPOBAHUS TEXHUUECKUX

cucTeM [DNeKTpoHHBIHN pecypc]: yueoHoe mocodue/ B.M. ABepueHKOB — bpsHCK:

BpsiHCKMiT TOCYAapCcTBeHHBIN TeXHUYeCKnd yHUBepeuteT, 2012.— 271c.— Pexum

nocryma: http://www.iprbookshop.ru/7003

10. Asamnxwun 10.B., Cranenko B.I1., Kozmo B.M. MaremaTudeckoe Moaeaupo-

BaHHE TYpOYJEHTHOIO MEPEMEIINBAHUS B C)KUMAEMBbIX cpeAax [DIEeKTPOHHbBIN pe-

cypc]: yueonoe nocodue/ 10.B. Anunkun, B. I1. Ctanenko, B.. Ko3ioB — Ca-

patoB: Poccmiickuii dhenepanpubiii siaepusbiid ieHTp, 2009. — 508c.— Pexum mo-
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https://elib.bstu.ru/Reader/Book/2014040920344837515700001801
http://www.iprbookshop.ru/7003

cryna: http://www.iprbookshop.ru/18438

11. Carankuna JI.B., [lenskoB B.b. MaTematnueckoe MoeaupoBaHue: 3aa4u U
METOJIbl MEXaHUKHU. [DNEKTPOHHBIN pecypc]|: yueOHoe nocodue/ JI.B. Carankuna,
B.b. IlenpkoB B.b. — Jlunenx: JInnenkui rocy1apCTBEHHbIN TEXHUYECKUN YHU-
Bepeutet, 2013. — 97¢.— Pexwum noctyna: http://www.iprbookshop.ru/22880

6.4. IlepeyeHb MHTEPHET PeCypcoB, NpodeccuoHaNBHBIX 023 JaHHBIX, HH(pOP-
MALMOHHO-CNPABOYHBIX CHCTEM

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

Hayunas snexkrponnas 6ubimoreka e LIBRARY.RU

Poccniickoe o6pasosanne ®EJJEPAJILHBIN TIOPTAJT: http://www.edu.ru/
Caiit HeXynoxecTtBeHHas Jlutepatypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html

abrwdE

25


http://www.iprbookshop.ru/18438
http://www.iprbookshop.ru/22880

YTBep:xkaenne paboyed nporpamMmmsbl 0e3 H3MeHEHHH

Pa6ouas nporpamma 6e3 n3aMeHeHui yrBepxkaeHa Ha 2020/2021 y4e6GHbIH rof.
[Tporokon Ne 11 3acenanus kadenpsl ot «21» mas 2020 r.

z
3aBenyromuit kadenpoi // v/ B.A. YBapos

/\/éﬁHHCL, DHO
Wiz
/[ phan, w0

JMpexTop HHCTUTYTa B.A. YBaposB




