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1.IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA IO AUCHUIIJIMHE

Kareropus Konx n HanmeHnoBa- Konx n HaumeHoBaHue HanmenoBanue nokasarens
(rpynma) HUS KOMIIETEHIIMM | UHAMKATOpa TOCTUKEHUS OLICHUBAaHUS
KOMIIETEHIIUH KOMIETEHIIMH
ITKO-3. I[IKO-3. 1 B pesynbrare ocBoeHus mic-

CriocobHOCTh OCy-
I[ECTBJISATH 000CHO-
BaHHUE MMPOCKTHBIX
PELIEHUI CUCTEM
TeIIora3ocHaoxe-
HUSI, BEHTHIISILIA

Br10op nanHBIX 1151
BBIIIOJIHEHHS PACYETHOTO
000CHOBaHUS TEXHOJIO-
THYECKHX,

TEXHUYECKUX M KOH-
CTPYKTHBHBIX PELICHUI
CHUCTEM
TEII0Ta30CHA0KECHUS,
BEHTHIISIIHH

LUIUTMHBI oOyyaroruiics
JIOJKCH

3HaTh: 4YKUCIEHHBIE METOIbI
BUXPEBBIX TEUCHUH TP T1O-
MOIIH JJUCKPETHBIX BUXPEH
YMeTh: UCHONB30BATH JaH-
HBIE BBIUMCIUTEILHBIX DKC-
NEPUMEHTOB Ui pa3padoT-
KA HayYHO-OOOCHOBaHHBIX
NIPEUIOKEHUH 0  COBEp-
IIEHCTBOBAHUIO CHCTEM
o0ecrie4eHus: MHKpOKIUMa-
Ta

Bianern: HaBEIKAMHMC-
MOJIH30BAHUS METOJIOB BEI-
YUCIIUTEIIBHBIX YKCTIEPH-
MEHTOB B IIPAKTHYECKOMU JIe-
SITEIBHOCTH

IIKO-3. 2

Br16op MeTona u meTo-
JIUKH

BBITIOJTHEHHS PACYETHOTO
000CHOBaHHMS TEXHOJIO-

3HaTb:MeTOBI  00pabOTKH
AKCTIIEPUMEHTATIBHBIX  JIaH-
HEBIX;

YMerb:pemath Hay4YHO-
TEXHUYECKHE 3a1a4M B

TUYECKUX, chepe mpodeccroHaTbHON
TEXHUYECKUX U KOH- NeSITeJIbHOCTH HAa OCHOBE
CTPYKTHBHBIX HOPMaTHBHO-TEXHUYECKON
peIIeHUH cucTeM JOKYMEHTAIIUN M 3HAHUS
TETUIOTa30CHA0KEHUS, npo0JIeM OTpacv U OTIbITA
BEHTHJISITUH Baaners:HaBbIKAMH CaMO-
CTOSITEIBHOM 00pabOTKH
UHGPOPMAIIUY U TAHHBIX
(bHU3UIECKOro IKCIEPUMEH-
Ta
[TIKO-3. 3 3HaTh: OCBOCHHBIN MaTe-

BrinoaHenne u KOHTPOJIb
MIPOBECHUS PACUCTHOTO
000CHOBaHHUST
TEXHOJIOTMYECKHUX, TEX-
HUYECKHUX U
KOHCTPYKTUBHBIX pelle-
HUM CUCTEM
TEII0ra30CHA0KEHH,
BEHTHIISIIINH,
JOKYMEHTHPOBaHUE pe-
3yJIbTaTOB

pacuéTHOro 000CHOBA-

pHall B OJIHOM 00beMe;
Ymerh:00pabaTeiBaTh pe-
3yJbTaThl MAaTEMaTUYECKO-
ro 3KCIEpUMEHTA
Buiiagerb:HaBbIKAMU caMo-
CTOSITENILHON paboOTHI €
y4eOHOI U Hay4HOH JTuTe-

paTypoit
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HHA

TIKP-1.
CnocoOHOCTh BEI-
MOJIHSTh U OpTraHu-
30BbIBaTh HAyYHBIC
HCCIEIOBAHNS B
cdepe Terioraso-
CHAOKEHHS U BEH-
THJISALAN

ITKP-1.1
DopMyIupoOBaHUE Lie-
JIeH,

IIOCTaHOBKA 3aj1a4 UC-
CJICZIOBAHUS B

cdepe TerorazocHao-
JKCHUA U

BCHTUJISIIUU

B pesynbrare 0cBOECHUS MC-
UIUIMHEI oOyyaromuics
JIOJDKEH

3HATh: 4YHUCIEHHBIE METOIBI
BBIUMCIIUTENbHBIX  AKCIEPU-
MeHTOB Ha DOBM,;

YMerb: aHAM3UPOBATH J1aH-
HBIC BBIYMCIMTEILHBIX JKC-
MIEPUMEHTOB, ONPEACISITh UX
JIOCTOBEPHOCTh U aJICKBaT-
HOCTb.

Biagern: HaBBEIKAMHU U OC-
HOBHBIMU MeETOAaMHU 00pa-
OOTKM BBIYMCIIUTEIBHBIX
HKCTIEPHMEHTOB.

ITKP-1.2
Br16op meTona u/unu
METOAMKH MTPOBEICHUS

3HaTh: TEOpEeTUUECKUI Ma-
TepHall B IOJHOM 00beME;
Ymerb:00pabaTeiBaTh  pe-

nccnenoBanuil B cepe 3yJIbTATHI MIPOBEJICHHBIX
TETUIOTa30CHAOKCHHSI I | MH)KCHEPHBIX  MCCIIEI0Ba-
BCHTHUJISAIMH HUHU
Baanerb: HaBbIKAMHU IIOI-
O6opa m pacuera 006oOpyIO-
BaHUS JIUISl TIPOBEJICHUS WC-
CcJIeOBaHUH.
IIKP-1.3 3HaTh: OCBOCHHEINA MaTe-

CocrapiieHnune miaHa
HCCIIeI0BaHM B chepe
TENI0ra30CHA0KEHUS U
BEHTHIISIIMH

pHuai B IOJIHOM 00BbEME;
YMerb:COCTaBIATH IUIaH
uccienoBanuil B cepe
TEII0ra3ocHa0XeHHs U
BEHTUJISIIUH
Buiiajgerb:HaBBIKAMU CaMo-
CTOATEIbHOU PaboThI C
y4eOHON W Hay4YHOU JIUTE-

parypoit

[1KP-1.4

Omnpenenenue nepeyHs
pecypcoB, HEOOXOTUMBIX
TUISE

MPOBEJICHUS HCCIeA0Ba-
HUS

3HaTh: OCBOCHHBIN MaTe-
pHal B IOJIHOM 00BbEME;
YMern:onpenensaTs nepe-
YeHb PECypCOB, HEOOXO0IU-
MBIX Ul IPOBEICHUS UC-
ClIeI0OBaHUs
Buiiagerb:HaBbIKaMu caMo-
CTOSITENILHON PabOThI €
y4eOHOI U Hay4HOH JTuTe-

paTypoit

ITKP-1.5

CocraBnenue
aHAJIUTUYECKOTO 0030pa
HAY4YHO-

TEXHUYECKO# nHpopMa-

B pesynbrare ocBoeHuUs Jc-

LUTUTAHBI oOyyarormuiics
JIOJDKEH
3Harth: HAay4YHO-

TEXHUYECKYIO JINTEPATYpPy B
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U B cdepe
TEINIOra3ocHa0KeHus U
BEHTUJISALIUU

cepe
TEIJIOTa30CHA0KEHUS u
BEHTUJISITUH

YMerb: cOCTaBIIAThH
aHaUTHYECKUi 0030pBua-
JeTh: HaBBIKAMU HCIIOJIb30-
BaHWS UHPOPMAITUOHHBIX
TEXHOJIOTUH I COBEPILICH-
CTBOBAHUS TEXHOJIOTUYE-
CKHUX IIPOLIECCOB B chepe
TEIJIOTa30CHA0KEHUSI U
BEHTUJISIITUH

IIKP-1.6

Pa3pabotka pusnueckux
I/I/ NI MAaTCMAaTHUYCCKUX

MoJieeH

UCCIIeTyeMbIX O0BEKTOB

B pesynbrare ocBoeHusI tUC-
LUIUTUHBI oOyyaroruiics
JIOJKEH

3HaTh: KOMIIBIOTEPHBIE Me-
TOJBl MOJECTUPOBAHUS TEX-
HOJIOTMYECKHX MPOLIECCOB
YMeTb: UCIIONb30BaATH PU-
3UYEeCKUe U MaTeMaTuye-
CKHE€ MOJIENH

HCCTIEyEeMBIX OOBEKTOB
JUISL COBEPIIEHCTBOBAHUS
TEXHOJIOTMYECKHX MPOIIeC-
COB

Baagers: HaBbIKaMu pa3pa-
00TKa PU3NIECKUX

W/WIN MaTeMaTHYeCKUX
MoJeen

JUISL COBEPIICHCTBOBAHUS
TEXHOJIOTMYECKHX MPOLIeC-
COB

[1KP-1.7

[IpoBenenue
MaTeMaTHIeCKOTo Mojie-
JMPOBAHUS B

ctepe TerorazocHao-
KEHUS U

BEHTHJIS UM

B pesynbrare ocBoeHus mc-
[UIUTHHBI oOyyaroruiics
JIOJKEH

3HATB:TEXHUKY H3MEPEHUS
buznueckux BEJIMYUH,
npuOOpel U 000PYIOBaHHE
Ui TIpoBeeHus (¢uznye-
CKHX U3MEPEHUH
Ymerb:00pabaTeiBaTh  pe-
3yJIbTAThI MPOBEICHHBIX
WHXXEHEPHBIX  HCCIIe[0Ba-
HUH, OIICHHBATh TOYHOCTHU
JIOCTOBEPHOCTh HMMEIOIIHX-
Csi TPSMBIX U KOCBEHHBIX
U3MEPECHU.

Buajern: MmaTemMaTU4yeCcKu-
MU TIpUeMaMu aHallu3a u
00pabOTKHU pe3ybTaToB
UCCJICIOBaHH; HABBIKAMH
TUTAHUPOBAHUS IKCIIEPU-
MEHTAJIBHBIX UCCIIeIOBAHUN




ITKP-1.8 3narp: OCHOBHBIE HAy4YHO-
OO6paboTka u TeXHUYECKHE 3aJayd B
CUCTeMaTH3aIus pe3yib- | chepe mnpodeccrnoHaIbHON
TaToB JeATEIILHOCTH
UCCJICIOBAHHS U TIOJTY- Ymern: AHATN3HPOBATh
YeHUE aJICKBAaTHOCTh ~ AHAJIMTHYC-
IKCIIEPUMEHTAIBHO- CKHMX JaHHBIX OTHOCHUTEIIBHO
CTaTHCTUYCCKUX 9KCIICPUMCHTATLHBIX.
MoJiesiel, onrchIBaouX | Biamers: HaBbIKaMu U OC-
HIOBE/ICHHE UCCIICyeMO- | HOBHBIMH METOJaMH 00pa-
ro 00beKTa OOTKHU 3KCIEPUMEHTOB.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

INPOI'PAMMBI

1. KomnerenuualIKO-3.

CriocoGHOCTB OCYIIECTBIATH OOOCHOBAaHUE MPOEKTHBIX PEIIEHUIN CUCTEM TEIIOra-

30CHa6)KCHI/ISI, BCHTWJISILIUHU

I[aHHaSI KOMIICTCHII WA q)OpMI/IpyCTCSI CJICAYHOIMMHA TUCHUIITIMHAMU

Cranus HanmenoBaHue MUCITUTUTMHEI

1 [IpoexTupoBanue 3HEProcOEpPEraroIInX CUCTEM OTOTJICHUS 3/1a-
HUU U COOPYKECHUN

2 [IpoexTupoBaHre KOMIUIEKCHBIX CUCTEM BEHTUJISIIIUU U KOHIUIIH-
OHHMPOBAHHUSA BO3/1yXa

3 [IpoexTupoBanue 00ECIbUIMBAIONICH BEHTHIISIIIUKN U MbLIETa30-
OYHUCTHOTO 000PYTIOBAHUS

4 IM'uapoayuHaMuKa U TEIIOMaccOOOMEH B 000PYI0BaHUH OTOILIE-
HUS, BEHTWISIIIMY ¥ KOHIUIIMOHUPOBAHUS BO3/TyXa

5 MaremaTudeckoe MOJIETUPOBAHKE MPOIIECCOB OTOTUICHHSI, BEHTH-
JSIUU ¥ KOHAMIIMOHUPOBAHUS BO3TyXa

6 YuclieHHbIE METO/IbI PELIECHUS 3a/1a4 OTOTUICHUS], BEHTHIISILIUY U
KOHJIMIIMOHUPOBAHUS BO3/1yXa

/ BrluncauTenpHbIi SKCOEPUMEHT B HAYYHBIX HCCIIEIOBAHUSIX

8 A’pOoIMHAMUKA BEHTUISIMY, MEXaHUKA a3p030JIEH

9 AspoarHaMUKa BO3JIYIIHBIX U MBUIEBBIX TOTOKOB

10 CucTtemMbl aBTOMaTU3UPOBAHHOTO MMPOEKTUPOBAHUS CUCTEM OTOII-
JICHUS

11 CucTtemMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI CUCTEM BEHTHU-
JSIUMUA U KOHAUIIMOHUPOBAHUS BO3AyXa

12 [Tpou3BoJicTBEHHAs NPEIIUIIJIOMHAs MPAaKTUKA (4)

13 [Tpon3BoJICTBEHHAs UCHIOJHUTEbCKAs MpakThKa (12)

14 [Tpou3BoJicTBEHHAs HAYYHO-UCCIE0BATENbCKas paboTa

15 ['ocymapcTBeHHass UTOTOBas aTTECTAIUS
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2. Komnerennusa ITKP-1.

Cr1ocoOHOCTD BBITIOHATE U OpPTraHU30BLIBATb HAYYHBIC UCCIICIOBAaHHA B cq)epe

TEIIOra3ocHa0KeHus 1 BCHTUJIAIINU

I[aHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAYOIIUMHA NTUCHUIIIMHAMM

CTaI[I/ISI HaumeHnoBanue JAUCHUITIINHBI

1 MareMaTHudecKkoe MOJCIUPOBAHUC IMTPOUCCCOB OTOIJICHUSA, BEHTH-

JIUU 1 KOHAUIUOHUPOBAHHA BO3ayXa

N

YucneHHbIe MCTOABI PCHICHUSA 3a/1a4 OTOINICHHWA, BEHTUIIIUN U
KOHAWIMMOHUPOBAHUA BO3/1yXd

BrrunciuteabHbIN OKCIICPUMCHT B HAYYHBIX HCCJICHOBAHUAX

AdBpOJIMHAMUKA BEHTUJIAIMU, MEXaHUKa a3p030JIe

ABpOIII/IHaMI/IKa BO3JAYIIHBIX M IIBIJICBBIX ITOTOKOB

HpOI/IBBOIICTBCHHaH HAYYHO-HCCJICA0BATCIILCKAA pa60Ta

N[O o~ w

FOCY}IapCTBGHHaSI HUTOTOBas arTcCTalusAa

3. OFBEM JUCIIUIIJIMHbI

0611121}1 TPYAOCMKOCTb AJUCHUIINIMHBI COCTABIIACT 3 3aYeTHBIX

COB.
dopma MPOMEKYTOYHOM aTTecTalluu3ayer.

enuanIpl, 108 ga-

By yueOHo# paboTh

Bcero
4aCcoOB

Cemectp
No2

O6ma;1 TPYAOCMKOCTb JUCHUILINHEIL, Yac

108

108

KonrtakTHas paboTa (ayIuTOpHBIC 3aHSTHS), B T.4.:

Jlexknuu

JlaGopaTopHbie

EENE - eel

BN Nee)

IIpaktnueckue

prHHOBHC KOHCYJIbTallUU B IIEPpUOTA TCOPECTUUCCKO-
Io o6yquI/m u HpOMC)KYTOQHOﬁ aTTeCTalunu

CamocrosTenbHas pa60Ta CTYACHTOB, BKJITO4asA UH-
JUBUAYAJIbHBIC U T'PYIIIOBBIC KOHCYJIbTAlMH, B T. Y..

100

100

KypcoBoii npoekT

Kypcosast pabota

PacuetHo-Tpaduueckoe 3ajaHue

I/IHI[I/IBI/II[yaJ'ILHOC JOMalTHEC 3aJaHHuC

CamocrosTenbHas paboTa Ha MOATOTOBKY K ayau-
TOPHBIM 3aHATHUAM (JIEKIUHU, TPAKTUYECKUE 3aHATHS,
11ab0paTOPHBIE 3aHSATHUS)




3auer 3auer

3auer

4. COAEP KAHUE JUCHUIIJIMHBI

4.1 HaumeHOBaHME TeM, UX CO/IeP:KaAHME U 00beM

Kypc 1 Cemectp 2

n/n

HaumenoBanue paszgena

(KpaTkoe cojiepKaHue)

O0BeM Ha TEMATUYECKUHA
paszien mo BuaAaM y4eOHon

Harpysku, 4ac

Jlexuun

[IpakTryeckue

3aHATUA

JlabopartopHbie

3aHATUA

CaMOoCTOsITEND-

X \
<

T [

1. MGTO}I CCTOK, Pa3HOCTHBLIC cxeMbl.OCHOBHBIC Pa3HOCTHBIC CXCMBbI IJI PCIICHUA
HCCTAIIMOHAPHOI'O YPABHCHUA TCILJIOIIPOBOAHOCTH.

OcHoBHBIE TIOHATHUS U ompeneneHus. Kpaesas 3a-
nada 1is ypaBHeHus Ilyaccona. ['padudueckoe
MPEJCTABICHUE PEILICHUS.

SIBHas cxema. HesiBHasg cxema. Pemienue ypaBHe-
HUS TETUIONPOBOIHOCTHU C UCTIOJIb30BAaHUEM SIBHOU
cxeMbl. PenieHne ypaBHeHUs TEIIONPOBOAHOCTH C
HCITOJIL30BAHUEM HESIBHOM CXEMBI.

10

2. YucneHHoe MOJAETMPOBAHHE BHUXPEBBIX TEUYEHMH B 3aKPBITHIX BBITSKHBIX
yCTporcTBax. UUCICHHOE MOJICIIMPOBAHUE BUXPEBBIX TEUCHUM B MHOTOCBS3-
HBIX 00JIaCTSIX C pa3pe3amu.

BrluncnuTenpHbIN aaropuT™M pacyeTa BUXPEBBIX
TEYCHHI B aCIUPAIIMOHHOM YKpbITUU. KoMOnHa-
LMs] METOJOB T'PAHUYHBIX UHTETPAIBHBIX YpaBHE-
HUW U TUCKPETHBIX BUXpen. Pacuer TeueHui B
MHOT'OCBSI3HBIX ITYJIbCUPYIOLINUX ra30IMHAMHUYE-
CKUX 00JacTsIX. BeIUMCINTENbHBIN aNropuT™ pac-
9YeTa BUXPEBBIX TEUCHNUN B MHOTOCBSI3HBIX 00J1a-
CTSX C pazpezaMu. Y cioBue Tomricona. Pacuer
TEUCHHMS Ha BXOJI€ B LICJICBUAHBIE KAHAJIbI C dKpa-
Hamu. PacdeT TeueHus: B MHOTOCBSI3HBIX 00JIacTIX
C pa3pe3amu
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3. YucneHHBI METOJ TUCKPETHBIX BUXPEBBIX MHOTOYT'OJIbHUKOB

ITone ckopoctent OT BUXpEBOTO OTpe3Ka. Buxpe-
BbIE MHOT'OYT'OJIBHUKH. PacueT BUXpEBBIX TEUCHUI
raza Ha BXOJI€ B KBAa/IpaTHBIE U MHOTOYTOJIbHBIE
BCAChIBAIONIME KaHabl. PacueT sKkpaHMpOBaHHBIX
BBITSDKHBIX YCTPOUCTB. ONTUMU3AIUS BBITS)KHBIX
YCTPOMCTB MO KPUTEPHUIO 1aTbHOOOHHOCTH.

1

10

4.

Meton TUCKPETHBIX CTAlMOHAPHBIX BUXPEU

BpruuciurenbHbIN aIITOPUTM pacueTa Ha BXOJE B
HIEJIEBUIHBIN U KPYTJIbI BCACHIBAIOIINE KAHAIBI
IpU 3aJJaHUH BEJTMYMHBI IOCTOSIHHOW LIUPKYJISALINU
Ha CBOOO/IHOM MOBEPXHOCTH TOKA. Bhruncnurens-
HBII aJITOPUTM pacyeTa Ha BXOJI€ B LIEJICBUIHBINA U
KpPYIJIbIM BCACBIBAIOIIME KAHAJIBI IIPU CPEIHEN
CKOpPOCTHU BCachblBaHUs. PacueTr u3MEeHEHHUs K.M.C.
BXO0/Ia B HEMJIOTHOCTH ILIEJIEBUIHON U KPYTJION
(GbOpMBI TPU UX MEXAHUYECKOM dKPaHUPOBAHUH.
Pacuer Teuenuii Ha BX0J1€ B OTCOCHI-pacTPyObI B
HEOIPaHWYECHHOM TpocTpaHCcTBE. PacueT TeueHuit
Ha BXOJI€ B OTCOCHI-PacTpyObl HaJ| HEMTPOHUIIAL-
MOM ITUIOCKOCTBIO. PacueT TeueHui Ha BXOJI€ B
KPYTJIbIH BCACHIBAIOIINN MaTPyOOK MPU HATUYUHU
HaOeraromiero nmotoka. Pacuer reyeHuii Ha BXOJIE B
OTCOCHI-PAcTPyObl IPU HATHYHH HAOETAIOIIET0
MMOTOKA
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BCEI'O

50

4.2. Conep:xaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

He npenycmorpeHnsl

4.3. Conep:xxaHue J1a00PaTOPHBIX 3aHATHI

/11

Haumenosanue

pasacia IMCIOUILINHBL

Tema mabopaTopHOTO 3aHATHS

K-Bo
4acoB

K-Bo
4acoB

CPC

cemectp Ne 2




1 Uucnennoe moxenu- | Pacuer BUXpEBBIX TEUEHHUU B 3a- 10
POBaHUE BUXPEBBIX | MKHYTBIX O0JIACTSX.
TEUYECHUH B 3aKPBITHIX
BBITSKHBIX YCTPOM-
CTBax.
2 Yucnennoe Mmoaenu- | PacdeT mblIera3oBhIX MOTOKOB B 10
POBAaHUE BUXPEBBIX | MYJbCUPYIOMINX Ta30duHAMUYE-
TEYEHUH B 3aKPBITHIX | CKUX MOJISX
BBITSKHBIX YCTPOW-
CTBax.
3 YuciaeHnoe mojienu- | Pacuer TeyeHnsa Ha BXOJE B IIE- 10
POBAaHME BUXPEBBIX | JICBUJIHBIC KaHAJIbl C MEXaHUYE-
TEUEHHUI B MHOTO- | CKUMH dKpaHaMu
CBSI3HBIX 00/1ACTAX C
pazpe3amu.
4 Yucnennoe mogenu- | Pacyer BUXpEBBIX TEYEHUM HaA 20
POBAaHME BUXPEBBIX | BXOJE B KPYIJIbIH BCACHIBAIOIINI
TE€YCHUM B MHOTO- | KaHaJ.
CBSI3HBIX 00J1ACTAX C
pazpe3amu.
BCEI'O: 50

4.4. Conep:kaHue KypcoBOro npoexkra/padorsl
He nmpexycMoTpeHo yueOHBIM MIIaHOM

4.5. Conep:xkanue pacyeTHO-rpagu4IecKoro 3aiaHus,
HHIUBHUAYAJIbHBIX JOMANIHUX 3a1aHUI

Odopmiienne HHAUBUAYAJBHBIX JOMAIIHUX 3aaanuii. 13 npegocTtaBisieTcs
MpernoaBaTes o A MPOBEPKH Ha OyMaXKHBIX JUCTax B (hopmare A4 miu B TeTpa-

JAH.

N3 npegocrasisieTcs NpenoaaBaTeNto s IPOBEPKHU B ABYX BUJAX: OTYET,
Ha OyMaxHBIX JucTax B ¢opmare A4, u B Bujae (HailyioB, cCoAepKalIuX PEIIeHUe
MOCTaBJICHHOW 3a7lauM Ha KoMIlbioTepe. OTYET MHAMBHUIYAJIBbHOTO JIOMAIIHETO 3a-
JAHUS JIOJKEH UMETh CIEAYIOUIYIO0 CTPYKTYPY: TUTYJbHBIA JIUCT; TOCTAHOBKA 3a-
Ja4M, pe3yJibTaTbl MaTEMaTUYECKOTO MOJIEIUPOBAHUS, MPEJIOKEHHS MO COBEp-
IIEHCTBOBAHUIO CHUCTEMBI oOecmblinBatomnieid BeHTwIsiuu. Cpok cmaun M3
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OIpCACIIACTCA MPCIIOAaBaTCIICM.

TUTYIBHBIA JTUCT WK OOJOXKKY TETpaau HEOOXOJMMO MOJIMUCATH IO CIEAYIO-
eMy oopasiy:
Crynent BI'TY um. B.I'. lllyxoBa
Anpgpees W.11., rpynna TB -191
N3 Nel

MoaeaupoBaHue BUXPeBbIX TeUeHHMI B TPaneuMeBUIHOMH 00/1aCTH

MoaeaupoBaHue BUXPeBbIX TeUeHHMI B TPaneuMeBUIHOM 00/1aCTH

MopenupoBaHue HMUPKYJISIIUOHHBIX TEYCHUN B 3aMKHYTOM IOMEIIEHUH HEOO-
XOJIUMO JIJISI TIPAaBUJILHOM OpraHW3alluu BEeHTWISAIMU. Hampumep, B momenieHuu
MOJIOYHO-TOBapHOU ¢epmbl (MTD) st copepkaHusi KPYIMHOTO pOraToro cCKora
CYIIECTBYET OIpaHMYCHHE IO BEJIMYMHE CKOPOCTH JIBMKEHHUS Bo3nyxa. B xomon-
HOE BpeMs roja MpeeibHO JoImycTuMas ckopocth coctasiser 0.3 — 0.5 m/c. Jle-
TOM CKOPOCTH JABHKEHUS BO3yXa MOXeET ObITh yBenuueHa 70 0.6 — 1.0 m/c. Kpome
TOTO, HEOOXOAUMO, YTOOBI JBUKEHHUE BO3AyXa OBLIO OPraHW30BaHO B HIDKHEH ua-
ctu nomerneHus. Llenpro maparpada sBisieTcs omnpeneneHre Ha OCHOBE pas3pado-
TAaHHOW MaTeMaTHYECKOW MOJICIM U BBIYMCIUTEIHHOTO JKCIEPUMEHTa Haubosiee
palMoHaIbHON CXEMbI BEHTHIAIIMHU B TTOJOOHBIX TTOMEIIESHUSX.

duznyeckas MOCTAHOBKA 3a/1a4yd COCTOUT B OMNpENEJICHUH MOJs CKOPOCTEH U
BUXPEBOU CTPYKTYpHl TE€UEHHS] BHYTPU 3aMKHYTOTO TMOMEIIECHUS HEMPSIMOYTOJb-
HOU (hOpMBI, B BEpXHEW YacTU KOTOPOrO HAXOJUTCS BCACHIBAIOLIEE OTBEPCTUE U
COJIepKallleTo OTKPBIThIE TPOEMBI, OTKY/Ia BO3/IyX MOCTYIAET CHapyxu (puc.l).

"

Puc.1. K mocranoBke 3amaun

[TockonbKy Te€UeHHEe CHUMMETPUYHO OTHOCUTEIBHO BEPTHUKAIBHOW OCH, TO Oy-
JIEM paccMaTpHBaTh, JIUIb OAHY YacTh pacueTHOW oOnacTu (puc.2), B OTKPHITOM
MPOEMe KOTOPOTO TAK)KE€ MOTYT COACPKATHCS TOHKUE MTPOQIIIH.

11
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Puc.2. PacuetHas 001acTh TEUEHUSA

MopenupoBaHue B OJHOCBS3HON 00siacT (puc.3) OCYIIECTBISUIOCH MPU Clie-
AYIOUIMX TapameTpax: mar guckperHoctd h = 0.05m; mrar o Bpemenn at = 0.06c¢;
CKOpocTh B oTcoce 1M/C. IlpucoeanHeHHble BUXpU MOKAa3aHbI MO0 TPaHULE 00IacTH
B BUJE KPYX)OUKOB. PaccMarpuBanuce cienyronme MOMEHThI BpeMenu: a) t = 77c¢
(B TOT MOMEHT BpeMeHHU B obsiactu HaxoasTcs 2075 cBOOOAHBIX BUxpei); 0) t =
118 (2695 cBobGoanbix Buxpeit); B) t = 155 (3151 cBoboaHBIX Buxpeit); r) t = 178
(3310 cBoOoaHBIX Buxpei); 1) t =241 (3696 cBobomHbBIX Buxpeii); ¢) t = 423 (4470
CBOOOJIHBIX BUXpei); k) t = 695 (4980 cBoboaubIX Buxpeit); 3) t = 738 (5118 cBo-
OO0IHBIX BUXPEil)

JIMHUM TOKa CTPOMIIMCH MOCIIC TOT0, KaK CBOOOJIHbIC BUXPH (M300pa’KeHbI TOY-
KaM{ Ha puC.3) TMOIHOCTBIO 3amoyHAT 007acTh. C TeYCHHEM BPEMEHH BHXPEBas
cTpykTypa (puc.3, a-3) u3MeHsercs. BHavasie MOTOK Cpejibl MPUKUMACTCS K HHU3Y
(puc.3, a-6), 3aTem mnepemMeraercs K MHeHTPY (puc.3, 6-e), 3aTeM pacroiaraeTcs
OJIMDKEe K BEpXHEW 4acTH rpaHullbl (puc.3, 0-3).

12



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

Pa3Mmepsnl pacueTHON 001aCTH COOTBETCTBYIOT pa3dMepaM nomemeHnss MT® Ha
650 dypaxubix kopoB B ¢. KpusiioBo SkoBneBckoro paiiona benaropoackoit o6ma-
ctu (puc.l). MoaenupoBaHue OCyIIECTBIISIIIOCH MIPU Pa3HBIX BBICOTAX OTKPBITOTO
npoema (okHa): 1,2 m (puc.4); 0,8m (puc.5); 0,4 m (puc.6). Pacctosinue mexuay
IBYMSI COCCTHUMHU TPUCOCIMHEHHBIMUA BUXpsMH (1mar auckpetHoctd) h = 0.1wm;
mar 1o BpemeHu At=h- AB/ (v, -1m). [locTpoeHs! muHUM TOKa U B IPOQUIH MPO-

JOJIBHOW W TOPH30HTAIBLHON COCTABJISIONICH CKOPOCTH B MaciiTade.

IIpu BricoTe okHa B uHTepBaie 0.8-1.2 M 3actoiiHas (BuxpeBasi) 00J1acTh Haxo-
JUTCSI B HIDKHEW YacTH momenieHus (puc.4-5), 9To sBiseTcs HEXeIaTeIbHBIM JIJIs
coJlep KaHusl KPYIMHOTO POraToro CKOoTa W Oe3omacHOCTH Tpyaa. B ciydae cHmke-
HHUS pa3Mepa BbICOTHI OKHa 10 0.4 M 3acTolHas 30Ha NMEPEMENIAETCA B BEPXHIOIO
gacTh noMemeHus (puc.6). OmHaKo B 3TOM Ciiydae HaOJIOMACTCS IOBBIIICHHBIC
3HAQYEHUS [ CKOPOCTH B JIOCTATOYHO Y3KOW 00JIACTH, MPUMBIKAIOIIEH K HU3Y IO-
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MellleHHs. DTy 00JaCTh MOKHO PACIHIUPUTD, €CIIH MPHU MOJTHOCTHIO OTKPHITOM MPO-
€Me OKHa yCTaHOBUTh TOHKHE Mpoduiiv, Hanpumep, aAa npoduis aauHoi 20 cm
oA yriaom 45 rpaaycoB (puc./). Ilo HaliieHHBIM NPOPUISAM CKOPOCTEH MOXKHO
HaWTU HEOOXOMUMYIO JJIsi 0€30MacCHOCTU >KMBOTHBIX CKOPOCThH BBITSDKKH Vo. U3
pacyeToB BUIHO, YTO BEIMYMHA Vo JOJKHA OBITh CHI)KEHA BJIBOE, T.C. JOJDKHA
owITH 0.5 M/C.

Haubonee paunoHanbHON 1 OpraHu3aliiid BEHTUISILUU SIBISIETCS YCTAaHOBKA
TOHKUX Mpoduiiell B OTKPBITBIX IPOEMax OKOH, MPMKUMAIOUIUX BEHTUIISIIIUOHHYIO
CTPYIO K HWKHEN yacTu nomenieHus. [locTpoeHHble TMHUM TOKAa U PO CKo-
pocTell MOTYT CITYKUTh JJIsl ONIpeieNIeHUsI HEOOXOAUMBIX 00BEMOB OTCACHIBAEMOTO
BO3/yXa JUIsl 00ecredeH sl Hy>KHOTO CKOPOCTHOTO PEKHUMa B BO3AYUIHBIX CTPYSX.

Takum o6pa3zoM, Ha OCHOBE METO/Ia JUCKPETHBIX BUXpel U ycinoBus TomrcoHa
HEW3MEHHOCTH LUPKYJISIUHU 0 KUJIKOMY KOHTYPY, OXBaThIBaKOIIEMy Npodib u
ciell, IOCTPOCHAa MaTeMaTUYecKasi MOJIeJb OTPbIBa MOTOKA, OTJIMYAIOLIASACS OT CY-
MIECTBYIOIIMX Y4€TOM MHOXECTBA pa3pe30B BHYTPU pacdyeTHOM 00JIacTH, ¢ KOTO-
PBIX POUCXOJIUT CXOJ BUXPEBOM TEICHBI.

Pa3zpaboTan uncieHHBIN METOJ peanu3aluy yKa3aHHOW MOJEIH, COCTOSIINI B
NOCTPOEHUHN PEKYPPEHTHOW BBIYMCIHUTEIBHON CXEMBbI, 3aKJIIOYAIOLIEHCs B penie-
HUU CUCTEM JIMHEIHBIX aareOpandyecKkux YpaBHEHUN HA KaXJI0M BPEMEHHOM IlIare,
npaBas 4acTb KOTOPBIX ONPEIEISAETCS C MCIOJb30BAHUEM €€ 3HAUEHUW B IMpE.bI-
AYUIUIl MOMEHT BPEMEHHU U J00aBJI€HNUU TUCKPETHBIX aHAJIOTrOB yciioBUi Tomrco-
Ha JUIA KaXJI0TO U3 pa3pe3oB.

PazpabGoTtana xommbploTepHas Mmporpamma [Jjisi pacueTa BHUXPEBBIX HECTAIUO-
HapHBIX TEYCHHH B Pa3OMKHYTHIX OOJIACTAX C MHOXKECTBOM MpOQuiIeH, mo3Bos-
IOLIMX OIPEIEIATh I0JIE CKOPOCTEH, CTPOUTH JIMHUM TOKA U BU3YAJIU3UPOBATH U3-
MEHEHUE BUXPEBOU CTPYKTYpPhI TEUEHUSI BO BPEMEHU.

Pa3paGoranHbie METOJBI M aITOPUTMBI MPOBEACHUS BBIYUCIUTEIBHBIX JKCIIC-
PHUMEHTOB SIBJISIFOTCS OCHOBOM JIJIs1 TOCTPOEHUSI CUCTEM KOMITBIOTEPHOTO M UMHUTA-
IIMOHHOTO MOJISJTUPOBAHUS B 00JIACTH a’pPOJMHAMUKH BEeHTWIAIMH. OOOCHOBaH-
HOCTh TaKOT'O BBIBOJIa MILTIOCTPHUPYETCS pa3padOTaHHOW MPOrpaMMHOM TOJJIEePIK-
KOM, MO3BOJIAIONIEH MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIUTEIbHBIC SKCIIEPHU-
MCHTBI.
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0.833m/¢c

=

Puc.4. CtpykTypa TeueHHUs 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)
IpouITh BEPTUKAIHHOM COCTABIISIONICH CKOPOCTH (MOJCIBHBII MOMEHT BPEMEHHU
t = 448.8; xonmmyecTBO CBOOOMHBIX BUXpel - 2321; mrar o Bpemeru at- 0.12)

15



Puc.5. Ctpykrypa TeueHus npyu 4aCTUYHOM OTKPBITOM OKHE BbICOTOM (.8M:

a — IMHUM TOKa; 6 — PO U TOPU30HTATBHON COCTABISAIONICH CKOpOCTH (M300-
PaKCHHBIN 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
COCTaBJIAIOIIEH CKOPOCTH (M300paKEHHBIA €IMHUYHBIA 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 MHIWBUYAJBHOI'O JOMAIIHETO 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, 00OCHO-
BaHHbIE M apryMEHTHUPOBaHHBIE BBIBOJBL. OdopmiieHre 3aaaHuil MOIHO-
CTBhIO COOTBETCTBYET MPEAbIBISIEMBIM TPEOOBAHUSIM.

PaGoTa BbImoNIHEHA MOTHOCTHIO. TeopeTuueckoe 3aJaHue COOTBETCTBYET
TeMe, MPEACTABICHHBI MaTepuall pacKpbiBaeT TeMy 3aJaHus, B padorte
chopMyIUpOBaHbI a/IeKBaTHbIE BbIBOJIBI. [IpakTHyeckast 4acTh BBITIOJIHE-
Ha B MOJTHOM oObeMe, JJIsl KaKI0W 3a7jauM TOJTyYeHbI TPaBUIIbHBIE OTBE-
TBl U CTYJIEHTOM c(hOpMyIUpoBaHbl BBIBOALL. OQopMieHHEe 3alaHuil B
IIEJIOM COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHUSIM.

PaGora BhITIONTHEHA TTOTTHOCTHIO. TeopeTHueckoe 3ajaHue COOTBETCTBYET
TeMe, TPEJCTABIICHHBI MaTepHall PaCKphIBaeT TEMy 3aJaHus, B paboTe
chopMyIMpoBaHbl BRIBOABI. [IpakTHyecKkas 4acTh BBHITIOJTHEHA B ITOJIHOM
00beMe ¢ He3HAYUTEIBHBIMU OITMOKAMH M CTYJACHTOM C(OPMYIUPOBAHBI
BbIBOJIbI. OdopmiieHre 3amaHuil B 1IETIOM COOTBETCTBYET MPEIbSBIIsC-
MBIM TPEOOBAHUSIM.

PaGoTa BeImoOTHEHA HE TTOHOCTHIO. TeopeTrudeckoe 3ajaHue He COOTBET-
CTBYET TeMe, MPECTABICHHBI MaTepHall HE PACKPHIBAET TEMY 3aJlaHus,
B pabore He cHOpMyIHpPOBaHBI BHIBOIKI. [IpakTuyeckas 4acTb HE BBI-
MOJIHEHA B TOJHOM 00beMe, He chopmMynIupoBaHbl BeIBOIBI. Odopmite-
HUE 33JJaHUi HE COOTBETCTBYET MPEIBSIBISIEMbIM TPEOOBAHUSM.

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.

Kpurepun oniennBanust 1abopaTopHON pabOTHI.
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OneHka

Kpurepnn onennBanus

PaGora BbInosHEHA NOIHOCTBIO. CTyNEHT BIIAEeT TEOPETUYECKUM Ma-
TEPUAJIOM, OTCYTCTBYIOT OLUMOKU MPH OMHUCAHUM TEOPHH, (POpMyIHpyeT
COOCTBEHHBIE, CaMOCTOSATEIbHbIE, 0OOCHOBAHHBIE, aPTyMEHTUPOBAHHbIE
CY)KJEHUs, MPEACTABISIET MOJIHBIE U Pa3BEPHYTHIE OTBETHI HA JTOMOJIHU-
TEJIbHBIE BOIPOCHI.

PaGora BeInosHEHA MOTHOCTHIO. CTyNEHT BIIAJAEeT TEOPETUYECKUM Ma-
TEPUAJIOM, OTCYTCTBYIOT OLUMOKU MPH OMUCAHUM TEOpHH, (POopMyIHpyeT
COOCTBEHHBIE, CaMOCTOSATEIbHbIE, 0OOCHOBAHHbIE, APTYMEHTUPOBAHHbIE
CYXXJ€HUs, JOIMYyCKas HE3HAuYUTEIbHbIE OMMOKM HAa JOTOJHUTEIbHbIE
BOIIPOCHL.

PaGota BbinoniHEHa MONMHOCTHIO. CTYJEHT BJaJ€eT TEOPETUYECKUM Ma-
TEpUAJIOM HA MUHUMAJIBHO JOMYCTUMOM YpPOBHE, MPUCYTCTBYIOT HE3HA-
YUTEJIbHBIC OMMOKHU MPU OTMMCAHUU TEOPHUH, UCTIHITHIBACT 3aTPyAHEHUS B
dbopMyIUpPOBKE COOCTBEHHBIX OOOCHOBAHHBIX M apryMEHTHUPOBAHHBIX
CYXXJICHUH, NOMyCKash HE3HAUUTENbHbIE OIMOKKH Ha JOMOJIHUTEIbHBIC
BOIIPOCHL.

PaGota BbimoniHEHa HE MONHOCTHIO. CTYJEHT MPAaKTUYECKU HE BIaJIeeT
TEOPETUYECKUM MaTepUajoM, JAOIMyCKas OMUOKH O CYIIHOCTH paccMmar-
puBaeMbIX (0OCYKJIaeMbIX) BOMPOCOB, HCIBITHIBACT 3aTPyJHECHUS B
dopMynHpoBKe COOCTBEHHBIX OOOCHOBAHHBIX W APTYMEHTHPOBAHHBIX
CYXKIECHMH, TOIyCKAaeT OLIMOKHU MPHU OTBETE Ha JOMOJHUTENIbHbBIE BOIPO-
CBL.

5. OHEHOYHBIE MATEPHAJIBI /UIAA TPOBEJAEHUSA TEKYIIEI'O

KOHTPO.IS, TPOMEXYTOUYHOM ATTECTAIIUA

5.1. Peanu3zanus koMneTeHIMHU

1. KomnerenuusalIKO-3.

CnocoOHOCTB OCYIIECTBIATH 00OCHOBAHUE MPOEKTHBIX PEIICHUI CHCTEM TEIIOora-

30CHA0KEHHNS, BEHTHISLIUU

HaumenoBanue nnaukatopa Hcnonk3yemble cpecTBa OLICHUBAHUS
(mokasareJist OIlCHUBAHMS)
[IKO-3. 1 3aueTt, 1abOpaTopHbIE 3aHATHUS, BBITIOJ-
Br16op naHHBIX A5 HeHue u 3ammuTa M]3

BBITIOJITHCHUA paC‘-IéTHOFO

000CHOBaHUS TCXHOJIOTHYCCKUX,

TCXHUYCCKUX U KOHCTPYKTUBHBIX peH_IeHI/Iﬁ CUCTEM
TCHHOF33OCH36)KCHI/IH, BCHTHUJIALIUN

I1KO-3. 2

3aqu, na60paTopHLIe 3aHATHS, BBIIIOJI-

Bri6op MeTona u MeTouku HeHue u 3amuTa 1J13

BBITTIOJITHCHU A paC‘-IéTHOFO
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000CHOBAHUS TEXHOJIOTHYCCKHX,
TEXHUYECKUX U KOHCTPYKTHBHBIX
PELIECHUI CUCTEM
TEIUIOTa30CHA0KEH NS, BEHTHIISIIINHI

I1KO-3. 3

BelnonHenue u KOHTPOIIb

IIPOBEJICHUS] PaCYETHOI0 0OOCHOBAHUS
TEXHOJIOTUYECKUX, TEXHUYECKUX U
KOHCTPYKTUBHBIX PEILICHUN CUCTEM
TEIUIOTa30CHA0KEHNUS1, BEHTUIIALINH,
JOKYMEHTUPOBAHUE PE3YJIbTATOB
pacuéTHOro 000CHOBAHUS

3aueT, 1a00paTOpHbIE 3aHATHUS, BBIIIOJI-
HeHue u 3ammurta N3

1. Komnerenmusa [IKP-1.

Cr1ocoOHOCTB BBINIOJIHATE U OpPraHU30BbBIBATb HAYYHBIC UCCIICTOBAHUA B C(bepe

TEIJI0ra30CHA0KEHUS 1 BCHTHUJIALIMHN

HaunmeHnoBanue nHaukaropa
(mokasaTesisi OLleHUBaHMsI)

Hcnonp3yemble cpeicTBa OIEHUBAHMS

IKP-1.1

DopmMyIUpOBaHUE LIEIIEH,
MOCTaHOBKA 3a/1a4 HCCIIEI0BaHNUs B
cdepe TerIorazocHa0XKeHUS U
BEHTUJISILIUU

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

ITKP-1.2

Br16op meTona u/unm

METOJIMKH MTPOBEICHUS UCCIIC0OBAHUMN B chepe
TEIUIOra30CHAOKEHUS U BEHTUIIALIMH

3ader, 1ab0paTOpPHBIE 3aHATHS, BBITIOJN-
HeHue u 3amurta M]3

I1IKP-1.3

CocraBiieHue 1miaHa

uccienoBaHuii B cepe
TEII0ra30CHa0XKEeHHs U BeHTUJISIIIUU

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

[1KP-1.4

Omnpenenenue nepeyHs
peCYpCOB, HEOOXOTUMBIX /ISt
MIPOBEJICHUS UCCIICIOBAHMUSI

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

ITIKP-1.5

CocraBnenue

aHAJIUTUYECKOT0 0030pa HAYyYHO-
TeXHU4YeCKOoN nHdopmaiuu B chepe
TEII0ra30CHA0KEHHS U BeHTUJISINH

3ader, 1a00paTOpPHBIC 3aHATHS, BBITIOJ-
HeHue u 3amura M]3

ITKP-1.6

Pazpabotka duznueckux

W/WIIA MaTeMaTHYeCKUX MoJiesiei
UCClIelyeMbIX 00BEKTOB

3aueT, 1abopaTopHbIE 3aHATHUS, BHITIOJ-
HeHue u 3amura M]3

I1IKP-1.7
IIposencuue
MAaTeMaTHUYECKOr0 MOJIEIUPOBAHNS B

3aueT, 1abopaTopHbIE 3aHSATHUS, BHIIIOJ-
HeHue u 3amura M]3
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cdepe Terora3ocHa0KEeHHs 1

BEHTHJIALIUI
I1KP-1.8 3aueT, 1a00paTOpHbIE 3aHATHUS, BBIIIOJI-
O6paboTka u HeHue u 3amuTa 1J13

CUCTEMAaTU3ALMs PE3YJILTATOB

HCCIIEA0BAHMS U IIOJyYCHHE
JKCIIEPUMEHTAIBHO-CTATUCTUYECKUX

MOJIEJICH, ONUCBIBAIOIIUX IIOBEJCHUE UCCIIELYyEMOrO

00bEKTA

5.2. TunoBbie KOHTPOJIbHbIC 3aJAHUS AJIS IPOMEKYTOYHOM aTTeCTAllUN

5.2.1. IlepeyeHb KOHTPOJbHBIX BONIPOCOB (THUIOBBIX 33/1aHUI) VISl 3a4UeTa

e

5.

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

BI/IXpeBOG TCUCHHUC B CIICKTPC ﬂeﬁCTBHH 0TCOCa HaA IIPAMBIM JIBYX-

IPAHHBIM YTJIOM.

6.
7.

8.
ouHera.

9.
10.

11.
pactpyO.

12.
13.

14.

Pacuet Teuenus Ha BXO/€ B IIEJIEBUIHBII OTCOC.
BuxpeBoe TeueHre Ha BX0J1 B IIEJIEBUIHBIA OTCOC-PacTpyo.

Pacuer BUXPCBOI'0 TCUCHUA B 3dMKHYTOM ITOMCHICHUU pa60qer0 Ka-

[Tose ckopocTel OT BUXPEBOTO KOJIbIIA.
BzaumopericTBrEe BUXPEBBIX KOJIEIL.

Pacuer ¢opmbl oTphIBHON o00jacTM Ha BXOJ B KPYTJbI OTCOC-

TypOyneHTHBIE MyTbCcalii CKOPOCTEH.
DKpaHHUPOBAHUE OTCOCA-PACcCTpyda TypOyICHTHON KOJIBIIEBON CTpyEH.

BprurcnuTenpbHbI aNrOpUTM pacdyeTa BUXPEBBIX TECUEHUU B acClHpa-

LIHUOHHOM YKPBITHHU.

15.

PacueTr moBeaeHuss monmu@pakMOHHON MBIJIEBON a’pO30JH, AUCTIEPC-

HOI'0 COCTaBa U KOHICHTPAINU IIbIJICBBIX aapo:«;oneﬁ B aCIIMpUPYCMOM BO3AYXC.

16.

KoMOunHatys MeTo10B TpaHUYHBIX MHTETPATBHBIX YPAaBHEHUW U JTHAC-

KPETHBIX BUXPEN.
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17. Pacuer TedeHHil B MHOTOCBSI3HBIX OO0JIACTSIX C BpPAIIAIOIIUMUCS 1U-
JUHIPaMU-0TCOCAMU.

18. BrruvcnurenbHbli alropuT™M pacyeTa BUXPEBBIX TEYEHUN B MHOIO-
CBSI3HBIX 00JIACTSAX C pa3pe3aMu.

19. VYcnosue ToMricoHa HEU3MEHHOCTH LUPKYJISILIUH.

20. Pacyer TeyeHus Ha BXOA€ B LIEIEBUAHBIE HEINIOTHOCTHU aCIMpPALlMOH-
HBIX YKPBITUH.

21, Pacuet TeueHus Ha NpeAIPUITHIX arpOIPOMBILIIIEHHOIO KOMILIEKCA.
22. [Tone ckopocTell OT BUXPEBOTO OTPE3KA.

23. BuxpeBble MHOTOYTOJIbHUKM.

24, PacueT BuXpeBbIX T€UCHMI Ha BXO/E B KBaJIpaTHbIE U MHOTOYTOJIbHbIE

BCAaChbIBAarOIINC KaHaJIbl.

25. Pacuer skpaHMpPOBAHHBIX BBITSHKHBIX YCTPOMCTB.
26. OnTumu3anys BEITSHKHBIX YCTPOUCTB 10 KPUTEPHIO JAIIbHOOOMHOCTH.
217, BrluncnuTenbHbI aITOPUTM pacyeTa Ha BXOJE B IICJIECBUAHBIA U

prI’J’IBIﬁ BCACBIBAIOMINEC KaHAJIbI IIPU 3alaHWUKU BCIIMYHHBI MOCTOSIHHOM MU PKYJIA-
IOUH Ha CBO6OI[H0ﬁ IMOBCPXHOCTH TOKA.

28. BeruucnuTenbHbI QITOPUTM pacueTa Ha BXOJ€ B IIEJCBUIAHBIA U
KPYTJIbIN BCACHIBAIOIINE KaHAJIBI PU CPETHEH CKOPOCTH BCACHIBAHUS.

29. Pacyer u3aMeHeHus K.M.C. BXOJIa B HEIUIOTHOCTH LIEJIEBUIHON U KPYT-
70# POPMBI MPU UX MEXAHUYECKOM SKPAaHUPOBAHUHU.

30. Pacuer Tedyenuii Ha BXOJ€¢ B OTCOCHI-PAcTPyObl B HEOTPAHUYCHHOM
IPOCTPAHCTRBE.

31. Pacuer TedyeHuit Ha BXOJ€ B OTCOCBHI-PACTPyObl HaJl HEMPOHHUIIAEMOM
IIJIOCKOCTBIO.

32. PacueT TeueHuit Ha BXozie B KPYIJIbIA BCACHIBAIOLIMN MATPyOOK MPHU
HAJIMYUU HAaOeraromiero noToka.

33. PacueT Teuenuii Ha BXOJi€ B OTCOCBHI-pAacTpyObl MpU HAIMYWUK Habera-
IOLIETO MOTOKA.

34. 3amauu acupanuy a’po30Jiei B MpoOOOTOOPHUKH.

35. OnpeneneHne KPUTHYCCKUX JUHUN TOKA W MPEJETbHBIX TPACKTOPUMA
MBUIEBBIX YACTUIL, KOA(h(PHUIHEHTa acTIpaIuu.

36. Kpurepuu s3pdpextuBHOCTH OTCOCA-pacTpyda
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5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB VISl 3ALIUTHI KYpPCOBOI'0

MPOEKTAa/KypcoBoii padoThl

He npenycMoTpeHo yueOHbBIM MIIaHOM

5.3. TunoBbie KOHTPOJIbHBbIC 3aJaHUs (MATEPHAJIbI) AJIS TEKYIIEr0 KOHTPOJIS
B cemecTpe
IIpakTyeckue (CeMHHAPCKHE) 3AHATHS.

He npenycMoTpeHo yueOHbBIM IIIaHOM

5.4. Onucanne KpUTEPHEB OLIEHUBAHMS KOMIIETEHIIUI M HIKAJIbI OLlEeHUBAHUSA

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

Orenka

Kpurepun onenuBanus

5

PaGota BhImoTHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajJaHue COOTBETCTBYET TEME, MPEJ-
CTaBJICHHBIN MaTepuaj MOJHOCThIO PacKphIBaeT TeMy 3aJaHus, B pabore chopmyiu-
poBaHbI 3HaUMMBbIE BbIBO/BI. [IpakTHueckas 4acTh BBINOJHEHA B MOJHOM OObeMe, s
KaKJIOW 3a7jaui MOJY4YEeHbI MPaBUIbHBIE OTBETHI U CTYIEHTOM C(HOPMYIUPOBaHbI MMOJ-
Hble, 000CHOBaHHbBIE U apryMEHTHPOBaHHbIE BbIBOJBL. OQopMmileHnEe 3a/laHuil MOJIHO-
CTBhIO COOTBETCTBYET NPEIbSIBISIEMBbIM TPEOOBAHUSIM.

PaGora BhImoIHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajJaHue COOTBETCTBYET TEME, MPEJ-
CTaBJICHHBIN MaTepHall pacCKphIBaeT TEMY 3a/laHus, B paboTe cPopMyTUPOBaHBI aeK-
BaTHbIE BBIBOJBI. [IpakTHueckass 4acTh BBIMIOJIHEHA B MOJHOM OOBeMe, A Kaxaon
3a/laud TIOJyYeHbl MPaBUJIIbHBIE OTBETHl M CTYJEHTOM CQOPMYJIUPOBAHBI BBHIBOJIBL.
Odopmienne 3a1aHui B 1IEJIOM COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHHUSM.

PaGota BhImoOTHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TEME, Mpej-
CTaBJICHHBIN MaTepuaj pacKpbIBaeT TEMY 3aJaHusl, B paboTe chopMyIHpPOBaHbI BHIBO-
nbl. [IpakTudeckast 4acTh BBINOJHEHA B MOJHOM 00beMe C HE3HAYUTEIbHBIMU OIIMO-
KaMH U CTyJIeHTOM c(hOopMyIupoBaHbl BbIBOAL. OdopmiieHne 3aaHuil B LIEJIOM COOT-
BETCTBYET NMPEAbABIIEMbIM TPEOOBAHUSIM.

PaGota BbInoMHEHA HE MONHOCTHIO. TeopeTnyeckoe 3aJjaHue HE COOTBETCTBYET TEME,
MIpe/ICTaBJICHHBI MaTeprall He pacKphIBaeT TeMy 3aJlaHusi, B pabore He cPopMyITUpO-
BaHbI BbIBOJIBI. [IpakTueckas yacTh HE BHINIOJHEHA B MOJIHOM 00beMe, He chopmyIu-
poBanbl BbIBOBI. OdopMieHHEe 3aJaHU HE COOTBETCTBYET MPEIbsIBIsEMbIM TpeOOBa-
HUSIM.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOINUYECKOE

OBECIIEYEHHUE
6.1. MaTepuajibHO-TEXHUYECKOe O0ecreyeHune

HaumenoBanue crenu-
aJbHBIX IOMEIIEHUH U OcCHAIIIEHHOCTD CHEHAIbHBIX ITOMEIIEHUH 1
MOMEIIEHHH JUIsT caMo- TIOMEIIEHHUH TSI CAMOCTOSATEIBHON padOTHI

CTOSTENBHON pabOTHI
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1. | Yuebnas  ayauropus | CnenumanusupoBanHas meOenb. MHpOpMalMOHHBIE CTEHIIBI 110
JUIL TIPOBENEHHS JIEK- | TEIIOTa30CHA0KEHUIO.

LUOHHBIX U J1JabopaTop- | MyJIbTUMEIUIHBIN TPOEKTOP, MEPEHOCHOH 3KpaH, HOYTOYK,
HBIX 3aHATHHA, TPyNIo- | nHGOPMAIMOHHBIE CTEH/IbI,

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

6.2. /InneH3noHHOE U CBOOOAHO pacCIPOCTPAaHsieMOe IPOrPAMMHOe
ob0ecrneueHue

NQ HepequL JIMIICH3UOHHOT' O HpOFpaMMHOFO PeKBI/I3I/ITI)I HOI[TBep)K[[aIOHIeI‘O IIOKYMCHTa
obecrieueHusd

IlepedyeHb y4eOHBIX U3IaHUI M Y4eOHO-METOAMYECCKUX MATEPHAJIOB

1. AsepkoBa O.A. MaremaTudeckoe MOJICIHPOBAHUE M YHMCICHHBIE METOJIBI B

a’poJIMHaMUKe BeHTWISIIUMU: yueOHoe nocodue / O.A. ABepkoa, K.W. Jloraues.

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

2. Marematnueckue moaeinu u unciennsle Mmetoasl CAIIP cuctem TI'B / K. W.

Jloraues, O. A. AepkoBa; BI'TY um. B. I'. lllyxoBa. - bearopoa: 1U3n-so BI'TY

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

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

NEYCHHE CHUCTEM TEIUIOTa30CHAOKEHUsI W BEHTWIALMH [DIEKTPOHHBIA pecypc]

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

4. Boukos, E. A. Yucnennsle meTonsl : yaeb. mocodus / E. A. Bomnkos. - CIIG. :

Jlans, 2004, 2008 - 248 c.

5. 3apy6un, B. C. Maremarnyeckoe mojzienupoBanue B Texnuke: yueo. / B. C.

3apyoun; pen.: B. C. 3apyoun, A. II. Kpumenko. - M.: M3a-so 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. Tlupymos, V. I'. Uucnennsie Metoasl: yueOHoe nocooue / Y. I'. [lupymos. - 2-

e u31., uctnp. u goim. - M.: [Ipoda, 2003. - 221 c.

8. Macxanas XX.U., Ocumnos F0.B., [1aBnoB A.b. OcHOBBI coBpeMeHHOH HHDOP-

MallMOHHOM TEXHOJIOTHH: ydeOHoe mocobue.— M.: M3gatenbcTBO accoruanuu

CTpPOUTENBHBIX BYy30B, 2003. — 176 c.

9.  AgepuenkoB B.. OcHOBbI MaTeMaTHUECKOTO MOJICITHPOBAHUS TEXHHUECKHUX

cucTeM [DneKTpoHHBIN pecypc]: yueOHoe mocooue/ B.M. ABepueHkoB — bpsHCK:

BbpsiHCKMiT TOCYAapCcTBeHHBIN TeXHUYECKHd yHUBepcuteT, 2012.— 271c.— Pexum

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

10. Anamnkwun 10.B., Cranenko B.I1., KozmoB B.M. Marematndyeckoe MoIemupo-

BaHHE TYpOYJEHTHOIO MEPEMEIINBAHUS B C)KUMAEMBbIX cpefiax [DIEeKTPOHHBIN pe-

cypc]: yaebnoe nocooue/ 10.B. SAumnkun, B. I1. Ctanenko, B.1. Koznop — Ca-

patoB: Poccmiickuii dhenepanpubiii ssaepusiid 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., IlenpkoB B.b. MaTematuueckoe MoJeIupoBaHue: 3a1auu 1
METOJIbl MEXaHUKHU. [DIEKTPOHHBIN pecypc]|: yueOHoe nmocodue/ JI.B. Carankuna,
B.b. IlenskoB B.b. — Jlunenk: JInneukui rocy1apCTBEHHbIA TEXHUYECKUN YHU-
BepeuteT, 2013. — 97¢.— Pexum mocrymna: http://www.iprbookshop.ru/22880

6.4. IlepeyeHb MHTEPHET PecypcoB, NPO(pecCHOHANBHBIX 0a3 JaHHBIX, HH(OP-
MALMOHHO-CNPABOYHBIX CHCTEM

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

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

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

agbrwdE
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YTBepxaenue paéodeii nporpaMmbl 6e3 H3MeHeHHi

Paboyas nporpamma 6e3 u3menenuit yreepxaena na 2022/2023 y4eOHBIH rof.
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