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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 3areiisd OLCHUBAHMS
KOMIIETEHIUI KOMIETEHIIUH
Oo6menpodeccu- | OIIK-3. OIIK-3.1. 3HaTh: OcHOBHBIE
OHAJIbHBIC CriocobeH craButh u | @opmMyIupoBaHuE Hayy- Hay4YHO-TEXHUYECKUE

pelaTh Hay4HO-
TEXHUYECKUE 3a1a49H
B 00JIacTU CTPOH-
TEJIbCTBA, CTPOH-
TEJIbHON UHAYCTPUU
Y JKAJIHAIITHO-
KOMMYHAJIBHOTO XO-
351ICTBA HA OCHOBE
3HaHMS TPOOJIEM OT-
paciy 1 OTbITa UX
pereHus

HO-TEXHUYECKOM 3a/1a4u B
cdepe npodeccrnoHaTEHOM
NEeSTEIbHOCTH Ha OCHOBE
3HaHMsI IPOOJIEM OTpACIU
Y OIIBITA UX PEIICHUS

3amaun B cepe mpo-

dbeccuoHanbHOM  JIes-
TEIbHOCTU
YMmerb: aHamm3upoBaTh

aJICKBaTHOCTh AHAJIUTH-
YCCKUX HTAHHBIX OTHOCHU-
TEJILHO SKCIIEPUMEH-
TAJIBHBIX.

Biaagernb: HaBBHIKAMH H
OCHOBHBIMHU MECTOIaMHN
00paboTKHU SKCIIEPUMEH-
TOB.

OIIK-3.3.

Br160op MeTon0B penienus,
YCTaHOBJICHHE OrpaHuye-
HUU K pEeNIEHUsM Hay4HO-
TEXHUYECKOM 3a/1a4Uf B
chepe mpodeccroHanTbHON
NEeSITeIbHOCTH Ha OCHOBE
HOPMAaTUBHO-TEXHUYECKOU
JOKYMEHTAIlUU 1 3HaAHUS
po0JIeM OTPaCIU U OTIbITa
UX pelICHUs

3HaTb:MeTOBI  00pa-
OOTKU SKCIIEPUMEHTAb-
HBIX JIaHHBIX;
Ymerb:pemars Hay4d-
HO-TEXHHYECKUE 3a]1a-
4yu B chepe mpodeccu-
OHAJILHOH NESITEILHO-
CTH Ha OCHOBE HOpMa-
TUBHO-TEXHUYECKOMN
JOKYMEHTAIlUU U 3Ha-
HUS PoOJIeM OTpaciu
U OTIbITa
Baagerb:HaBbIKAMU
CaMOCTOSITEJILHOM 00-
paboTku MHGOPMAITIH
U JaHHBIX (PU3HYECcKO-
r0 SKCIIEPUMEHTA

OIIK-3.4.

CocraieHue nepeyHei
paboT u pecypcoB, He00-
XOJMMBIX JJISl PEIICHUS
HAYYHO-TEXHUYECKOH 3a-
naun B chepe npodeccro-
HAJIHOW JICSITEIIbHOCTH

3HaTh: OCBOCHHBIN
MaTepuai B MOJIHOM
o0BeMeE;
YmeTh:00pabaTeiBaTh
pe3yJbTaThl MaTEMaTH-
YEeCKOIo SKCIIePUMEHTA
Buiajgerb:HaBbIKAMU
CaMOCTOSITENILHOM pa-
00THI ¢ yueOHOU U
Hay4HOU JIUTEPATYPOU

OIIK-3.5.

Pazpabotka u o6ocHOBa-
HUE BBIOOpA BapHUaHTa pe-
IICHUS HAYYHO-
TEXHUYECKOH 3a/1aui B
cdepe npodeccroHanbHOM
JeSITEeTbHOCTH

3HATh:0CHOBHBIE
YpaBHEHUsI, ONTUCHIBA-
IOIIME OCHOBHBIE (PU-
3UYECKHE TPOLIECCHI, C
MIPUMEHEHUEM METOJIOB
TUHEHHON anreOpsl U
MaTeMaTUYeCKOro aHa-
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am3a
YMerhb:nIpUMEHATh Me-
TOJBI TMHEWHOH anreo-
pBI 1 MATEMaTHUYECKOT O
AHAIN3aJIs pEeLICHUS
IIPAKTUYECKUX 3a]a4
Baagers:HaBEIKAMU
IIPUMEHEHUSI METO/I0B
JMHEHON anredpsl U
MaTeMaTHYeCKOI o aHa-
J13a B IIPAKTUYECKON
JIeSITEJIbHOCTH

IIKO-4

CriocobHOCTh yrpaB-
JISITh ACATCIBHOCTBIO
OpraHH3aIl|y 0 CTPO-
UTEIBCTBY U MOHTAXY
U PEKOHCTPYKIIUH CH-
CTEM BOIOCHAOKEHHUS
U BOJOOTBEIECHHS

[IKO-4.5

KoHntpouss u npuemka
pe3yNbTaToOB CTPOUTEIb-
HO- MOHTaKHBIX padoOT B
ctepe

BOJIOCHAO0XEHUSA U BOJIO-
OTBE/ICHUS

3HaTh: TEOpETUUECKUI
MaTepHas B TIOJTHOM
00BeEME;
YmerTb:00padbaTeIBaTh
pe3yJIbTaThl MPOBEJICH-
HBIX WHXXCHEPHBIX HC-
CIIEIOBaHMI

Baanern: HaBbIKamMu
noadopa u pacyeTa
000pyIOBaHUS IS
MIPOBEJICHUS MCCIIEI0-
BaHUM.

[TKO-5.
Crnioco6GHOCTh Opra-
HU30BBIBATH IS~
TEJIILHOCTB TO JKC-
TUTyaTaluu, TEXHU-
YECKOMY OOCITYKH-
BaHUIO U PEMOHTY
00BEKTOB CHCTEM
BOJIOCHAOKEHHE U
BOJIOOTBE/ICHUS

[TKO- 5.3.

KoHTpoib ycnoBuii u
MoKa3aTeJiel SKCITyaTa-
U

000pyIOBaHUS CHCTEMBI
BOJIOCHA0XeHUs (BOJIOOT-
BEJICHUS )

B pesymprare ocBoeHus
JTUCIUATUTAHBL  00y4Yaro-
IIUHACS TOJDKEH
3HATBH:TEXHUKY U3Me-
peHust HU3NIECKUX Be-
JUYUH, TpuOOpbl |
obopyoBaHue TUTS
MpoBeACHUS  (pu3nye-
CKMX U3MEPEHUHN
Ymerb:00pabaTeIBaTh
pe3yJbTaThl MPOBEJICH-
HBIX WH)KEHEPHBIX HC-
cJIeJOBaHMUM, OLICHU-
BaTh TOYHOCTBH JIOCTO-
BEPHOCTh HUMEIOLIUXCS
OPSIMBIX U KOCBEHHBIX
HM3MEpPEHUI.

Baagers: maTemaTu-
YeCKHUMH MpUeMaMu
aHajau3a U 00paboOTKH
pE3yJIbTaTOB HCCIEA0-
BaHUI; HAaBbIKAMU TLIa-
HUPOBAHUS YKCIIEPU-
MEHTaJIbHBIX UCCIIEN0-
BaHU

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHO

ITPOI'PAMMBbI
4



1. KomnerenuusaOIIK-3. CiocoOeH cTaBUTh U pelIaTh HAyYHO-TEXHUYECKHUE 3a-
Ja4M B 00JIACTH CTPOUTEIBCTBA, CTPOUTEIBHON MHAYCTPUH U KUIUIIHO-
KOMMYHaJIBHOT'O X034iCTBa HA OCHOBE 3HaHMS MPOOJIEM OTpACIv U ONbITA UX pe-
HICHUS.

I[aHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAYOIMUMHA TUCHUIIIMHAMM

Cranus HanmeHnoBaHne THCIUIUIMHEI
1 Opranuzanusi TpOU3BOJCTBEHHOMN AESATENBHOCTH
2 Opranuzanusi TpOEKTHO-U3bICKATEIBCKOU IESITENbHOCTH
3 HcnbiTaHus ¥ aHAIU3 SKCIEPUMEHTAIIBHBIX JAHHBIX CUCTEM BOJO-

CHA0>KEHUS U BOJOOTBEACHUS

4 [TpousBoacTBEHHAs PEAIUIIIIOMHAs pakTUKa (4)

2. Komnerennusa 11KO-4.

CnocoOGHOCTh yHpaBIATh JEATEIBHOCTHIO OPTaHU3AIMH 10 CTPOUTEILCTBY U MOH-
TaXy ¥ PEKOHCTPYKIIMU CUCTEM BOJAOCHAOKEHUS U BOJIOOTBEICHUS

JlanHast koMTieTeHIHs GOPMUPYETCS CISAYIOIMIMMU JUCIUTUIAHAMMU |

CTa}II/IH HaumenoBanue JUCIHUITITMHBI

1 Opranuzanus 3KCIUTyaTalui, pEMOHTA U 00CITyKUBaHUS 000PY-
JIOBAaHHUS BOJOCHA0KEHUS U BOJOOTBEACHMUS

2 OpTaHI/I3aHHH IMPOU3BOACTBCHHLIX IIPOLICCCOB MOHTAKa CUCTCM
BOI[OCHa6>K€HI/IH 1 BOJOOTBCACHU
3 HcneiTanusa u aHanus SKCIICPUMCHTAJIBHBIX TAHHBIX CUCTEM BOOO-

CcHA0YKEHUS U BOJOOTBEACHUS

SN

NHXeHepHO-TEXHOJIOTNYECKAs] PEKOHCTPYKILUSI CUCTEM BOJO-
CHA0XKEeHMsSI ¥ BOJJOOTBEICHUS

HanexxuocTh cucTeM BOIOCHAOKEHUS U BOJOOTBEICHUS

[TpousBoACTBEHHAs] HAYYHO-UCCIEIOBATEIbCKAs paboTa

IIpoun3BoaCTBEHHAS MCTIOJHUTENbCKas npakTuka (10)

0| O |01

[Tpon3BoJicTBEHHAs NPEIIUIIIIOMHAs MPAaKTUKA (4)

2. Komnerenuusi 11KO-5.
CnocoOGHOCTh OPraHU30BBIBATH JICSITEIBHOCTD 0 SKCILIyaTallud, TEXHUICCKOMY
00CITy’KUBaHHIO 1 PEMOHTY OOBEKTOB CUCTEM BOJIOCHA0KEHHUE W BOJIOOTBEICHUS

JlanHast KoMIIeTeHIHS (POPMHUPYETCS CICAYIOIIUMHI JUCITUILIAHAMM .

Cranus HanmeHoBaHMe THUCIUILIAHBI
1 [IpoekTHpOBaHNE CAHUTAPHO-TEXHUYECKUX CUCTEM
2 [TpoekTHUpOBaHUE CUCTEM U COOPYKEHUM BOJTOCHAOKEHHUSI
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w

[IpoekTpoBaHuE CUCTEM U COOPYKEHHUM BOJOOTBEICHUSA

4 Opranuzanus 3KCIUTyaTalii, pEMOHTA U 00CITyKUBaHUS 000pY-

JOBaHUsA BOI[OCHa6)KCHI/I$I 1 BOOJOOTBCACHU A

5 HcnpiTanus 1 aHanus 9KCIICPUMCHTAJIbHBIX JAHHBIX CUCTCM OTOII-

JICHUS, BEHTUIIOWHA U KOHAWTTMOHHUPOBAHUS BO3JyXa

6 [Tpou3BoJiIcTBEHHAs UCTIOJHUTENbCKas npakTuka (10)

\l

[Tpou3BoJicTBEHHAs NPEIUIIIIOMHAs MPaKTUKa (4)

8 ['ocynapcTBeHHast UTOroBasi aTTeCTaIUS

3. OFBEM JUCHUIIJIMHBI

OO6mast TpyJ0€MKOCTh JUCHUIUIUHBI COCTABISIET 3 3a4€THBIX

COB.

CDopMa HpOMG)KYTO‘IHOfI AaTTCCTAllUMIOK3aMCH.

enuanIel, 108 ga-

Bun yuebHoit paboThl

Bcero
JacoB

Cemectp
Nel

OO6mast TpyA0€MKOCTh TUCIUIUIUHBI, Yac

108

108

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

Jlexknuu

JlaGopaTopHbIie

EENE= N Nee)

EEN R Nee)

IIpakTnueckue

['pynnoBbie KOHCYNbTALUK B IEPUOJ TEOPETUUECKO-
ro 00y4eHHUs U TPOMEKYTOUHOI aTTecTaluu

CamocrosTenpHas pa60Ta CTYACHTOB, BK/IIO4Yas WH-
JUBUAYAJIbHBIC U TPYIIIOBBIC KOHCYJIbTAllMH, B T. Y..

98

98

KypcoBoii mpoekt

Kypcosas pabora

PacuetHo-rpaduueckoe 3ajaHue

WHnuBuayanpHOE TOMAITHEE 3aaHue

CamocrosTenbHas paboTa Ha MOJTOTOBKY K ayIH-
TOPHBIM 3aHATHSIM (JICKIIUU, TPAKTUYCCKHUE 3aHSATHS,
J1a00paTOPHBIC 3AHATHS)

DK3aMeH

D (36)

3(36)

4. COAEP KXAHUME JUCHUIIJIMHBI

4.1 HaumeHoBaHue TeM, UX COJEepKaHUE U 00bEM
Kypc 1 Cemectp 1




HaumenoBanue paszaena

O0bEM HA TEMATUYECKUN

paszen 1o BuaaM y4eOHOH

Harpys3ku, 4ac

Ne
/i =
(kpaTkoe coliep>KkaHue) o o =
= 3 =
2 | B | B
5 e 3
=R =R
=S| £ E| EE| 8 ¢
= s F| & E| = 8
) [P s 5 S 3
= = & = o6 O o
1. IlnaHupoBaHHe dKCIIEPUMEHTA
OO6mume cBeneHust 00 PKCIEPUMEHTE. DKCIIEPUMEHTAIBHO- 1 1 10
craructuyeckue Mmozaenu. Ontumwuszanus. MccnenoBanue
001acT ONTHUMAaJIbHBIX yCIOBHIA.
2.  OcHOBBI 00pabOTKH Pe3yIbTATOB SKCIIEPUMEHTA
[TorpemHoCcTH CpeACTB M3MEPEHUN U pE3yJIbTaTOB H3Me- 2 1 10
peHunii. MeToapl BEpOSTHOCTHOIO ONMCAHUS PEe3yJbTaTOB
U3MepeHull M UX norpemiHocteil. Matemaruueckas oOpa-
00TKa UCIIPABIIEHHBIX PE3YJIbTATOB U3MEPEHUI.
3.  Mertoabl H3MepeHHIA AABICHHIA,METO bl H3MEPEHUsI TEMIIEPATYP U TEIUIOBBIX TIOTOKOB
N3mepenus ctaTudeckux AaBieHud. M3mMepeHus noaHoro 3 1 10

naBneHus. [[THeBMoMeTpHUUeCKre METOIbI H3MEPEHHS CKO-
poctei. ICTOUHMKH MOTPEITHOCTEN U3MEPEHHUS 1aBICHUN.
MHOroTo4e4Hble U3MEPEHUS JABJICHUI B a3poMHAMUYe-

CKOM IKCIIEpUMEHTE.

4, MeTOI[BI " CPpCACTBA UBMEPCHUA CPECAHUX U MITHOBCHHBIX CKOpOCTefI. MCTO,I[H BU3yajin3a-

AU T€UYECHUH

MeTto/b1, OCHOBaHHBIE HA U3MEPEHUH CKOPOCTU BBEJICH-
HBIX B [TOTOK YyacTull. i3MepeHune cpelHuX 1 MrHOBEHHBIX
CKOPOCTEH ¢ MOMOIIBI0 TepMoaHeMoMeTpa. pyrue meTo-
JIbl U3MEPEHUSI CKOPOCTEH.

Metobl BU3Yyalin3allun TEUEHMH KaIleIbHBIX )KHI[KOCTGIZ n
ra3oBbIX IMMOTOKOB. MeTo BU3yaJIn3alluu TECYCHUH B Ipu-
CTEHHBIX 00/1acTIX MOJICJICH. OnTtnueckue MCTObI BU3Yya-
JIM3aIUu TCUCHUH.

19

BCEI'O
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4.2. CopepxxaHue NPaAaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI

He npenycmorpeHnst

4.3. Copnep:xanue J1a00pPaTOPHBIX 3aHATHI
Ne HanmenoBanue Tema pakTHYeCcKOoro 3aHATUSA K-Bo K-Bo 4a-
n/n gacoB | coB CPC
pazzelna JUCHUILIMHBI
cemectp Ne 1
1 IInanuposanue skcne- | [IpoBepka BOCIpOM3BOAMMOCTH OMBITOB | 1 12
pUMeHTa
[MomHbIi (haKTOPHBIN SKCIIEPUMEHT
MeTtoa 1poOHBIX PETIITUK
MeTtoa KpyTOro BOCXOKICHHS
2 [InanupoBanue skcre- | OpTOrOHAIBPHOE LEHTPAIBHOE KOMMO3M- | 1 12
pUMEHTa LIMOHHOE TUIaHUPOBAHKE
PoraraGenpHOE miIaHupoOBaHUE
Kanonnueckas ¢opma ypaBHeHHs pe-
rpeccuu
3 OcHoBbl 00paboTKu pe- | OkpyTiieHue 3HaueHui pe3ynprata usme- | 1 15
3yJbTaTOB AKCHEPU- | peHus u ero norpemHoctu. OueHka mo-
MEHTa IPELUIHOCTH KOCBEHHBIX U3MEPEHU.
OYHKIMH pacipeesieHus
MatemaTtnueckoe OXXHMJIAHUE U JUCIEep-
cust
4 OcHoBbl 00paboTku pe- | Hopmanehblii  3akoH  pacmnpenenenus | 1 10
3yJbTaTOB AKCHEPU- | CIyYalHBIX BeNUYHH. TOYEUHBIE OLICHKH.
MEHTa O1neHkH apaMeTpoB € MOMOIIbIO UHTEp-
BaJIOB
BCEI'O: 4 49

4.4, CoaeprkaHue KypcoBOro npoekra/padorsl
He npegycmoTpeHo y4eOHBIM TIJIaHOM

4.5. Conep:xkanue pacueTHO-rpa¢uIecKoro 3aiaHus,
HHIUBHUAYAJIbHBIX JOMANIHUX 3a1aHUM
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Od¢opmiienne HHAMBUAYAJIBHBIX JOMAaIIHMX 3agaHuil. 11/13 npenocrasnsercs
MPENoaBaTeNIo AJisl MPOBEPKU Ha OYMaXKHbIX JIUcTax B popmare A4 win B TeTpa-

AH.

N3 npenocraBusieTCs NPENOAABATENIO JJIsl IPOBEPKHU B IBYX BUJIAX: OTYET,
Ha OyMaxHBIX JucTax B ¢popmare A4, u B Buae (ailyioB, coaepKallux pelieHue
IIOCTaBJIEHHOM 3aJa4¥ Ha KOMIIboTepe. OTYET MHAMBHUIYAJIBHOIO JIOMAILHETO 3a-
JAHWS JOJDKEH MMETh CIEAYIOUIYI0 CTPYKTYPY: TUTYJIBHBIN JIUMCT; [IOCTAHOBKA 3a-
Jayd, pe3yJbTaTbl MAaTEMATUYECKOIO MOJECIUPOBAHMS, NPENJIOKEHHUS IO COBEP-
IIIEHCTBOBAHUIO CHUCTEMBbI oOecmbuinBatome BeHTwsinuu. Cpox cmaun W13
OIpeAEAeTCs IIPENoJaBaTeIeM.

TUTYABHBIA JTUCT WM OOJOXKKY TETpaau HEOOXOJUMO MOJMUCAThH IO CIEAYIO-

nemMy o0pasiry:
Crynent BI'TY um. B.I'. lIlyxoBa
Anpgpees W.I1., rpynna TB -191
N3 Nel

IIpuMep BbINOITHEHUS TEOPETUYECKOH YACTH 3a1aHU

CpaBHeHne TCOPETHYECCKUX H IKCHIEPUMECHTAJIBHBIX JTAHHbIX

1. Kpurepuii nocroBeproct CThIOJICHTa — CpPABHEHUE CPETHUX 3HAUCHHM
(MaTeMaTUYECKUX OKUIAHUM):

n

T Z_];[(X‘_Y)2+(y‘_7)2} I R
Ty = (n-1)n g Uy

z Yi -
i1

[Tpou3BOUTCS CpaBHEHUH MOJTyYEHHOTO 3Ha4YeHus t ¢ TabimunbiM t(o,N—2), rae
o - ypoBeHb 3HauuMocTH. Eciu t(o, N —2) >t, To ¢ BeposTHOCTBIO 1-00  cpepHue

SHAYCHUA OJIA pacuCTa U SKCIICPUMCHTA COBIIAAarOT.

2. Kpurepuit ®umiepa (KpuTepuii aleKBAaTHOCTH)— CPaBHEHUH JAUCTIEPCUN
(pa30poc OTHOCHUTEIBHOTO CPETHETO):

o oF =23 (% %) >0} ==Y (y - 7) 10 F -
i=1 i=1

< N

, nHaue F =

‘<q|\7 ‘ ><QI\J
a,a

[Tpou3BoAUTCS CpaBHEHUH MOTy4eHHOro 3HadeHus Fc tabmuunbiM F(o,n—1) (
k,(a,n —1) - uncno cremeneit cBoOoaB! OombIei quctepcun, K,(o,n—1)- uncno

cTerneHe cBoOO bl MEHBIIEH TUCTIEPCUH ), TAE O, - YPOBEHb 3HaUUMOCTH. Ecnu

9



F(a,n—1)>F, To ¢ BepoSITHOCTBIO 1-0. pa3dpOC OTHOCHUTEIBHO CPEAHHUX 3HAYEC-

HUM 115 pacdcTa 1 SKCIICPpUMCHTA COBIIAAarOT.

3. Kpurepuii cornacus ITupcona (y° ):

2:n(Xi_yi)2
2 i

rae X - JaHHbIE HaTYpHOIO DKCIIEPHMEHTA, Y, - JAHHBIC BBIYMCIUTEIBHOIO JKC-
MepUMEHTA.

Takxe cpaBHUBAIOTCS TOJTYYEHHOE 3HAYEHUE C TAOJUYHBIM (KPUTUUYECKUM ) 1Jis N-
1 creneneit cBoOoanl ( 1 HAC N — CTpoOK U 2 cTOJIONA, TTOITOMY YHUCIIO CTETEeHEH
cB000 b1 = (2-1)(n-1)=n-1) 1 ypoBHEeM 3HAUMMOCTH O . Ecim pacueTHoe 3HaUYEHHE
0OJIbIIIE TO PACUETHBIE U DKCIICPUMEHTAIbHBIE JaHHBIE CUUTAIOTCSI COTJIACOBAHBI-
MHU.

4. KoadduuueHTt Koppensiuuu (TECHOTHI CBA3M):

> % =Ry, -9)
Jﬁ(xi : 7)2\/2(% -3y

Ecnu xoaddunment koppensuuu 6J130K K 1, TO SIKCIIepUMEHTaIbHbIE U pac-

F =

YCTHBIC TaHHBIC TCCHO CBA3AaHbI, T.C. UBMCHAKOTCA 110 OAHOMY U TOMY KC 3aKOHY.

1. Ceuenue X = 0,61; S=0 — 3akpyTKH MOTOKA HET.
Harypnbiii sxciepumeHnT

Y/DO U/uo
2.60999810000000E-0004 4.21053000000000E-0002
2.79561000000000E-0002 5.61404000000000E-0002
5.61732000000000E-0002 8.42105000000000E-0002
8.58012000000000E-0002 1.42105300000000E-0001
1.12607500000000E-0001 2.22807000000000E-0001
1.42940900000000E-0001 3.21052600000000E-0001
1.71863500000000E-0001 4.42105300000000E-0001
2.00786000000000E-0001 5.36842100000000E-0001
2.28297700000000E-0001 7.07017500000000E-0001
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2.58631100000000E-0001

8.10526300000000E-0001

2.86142800000000E-0001

9.07017500000000E-0001

3.15770800000000E-0001

9.52631600000000E-0001

3.45398800000000E-0001

9.77193000000000E-0001

3.73615900000000E-0001

9.47368400000000E-0001

4.01127600000000E-0001

8.75438600000000E-0001

4.30755600000000E-0001

7.24561400000000E-0001

4.60383500000000E-0001

5.61403500000000E-0001

4.87189800000000E-0001

4.01754400000000E-0001

5.15406900000000E-0001

2.49122800000000E-0001

5.47151200000000E-0001

1.38596500000000E-0001

BrrancnurenpHbiit skciepuMeHT SST

Y/DO
2.60999810000000E-0004
2.79561000000000E-0002
5.61732000000000E-0002
8.58012000000000E-0002
1.12607500000000E-0001
1.42940900000000E-0001
1.71863500000000E-0001
2.00786000000000E-0001
2.28297700000000E-0001
2.58631100000000E-0001
2.86142800000000E-0001
3.15770800000000E-0001
3.45398800000000E-0001

U/uo0
-1.31779500000000E-0001
-1.18539700000000E-0001
-8.35902000000000E-0002
-3.42967000000000E-0002

2.58375000000000E-0002
1.24398600000000E-0001
2.58458300000000E-0001
4.31390000000000E-0001
6.19437700000000E-0001
8.10526300000000E-0001
9.81838500000000E-0001
1.08265560000000E+0000

1.08965270000000E+0000
11




3.73615900000000E-0001
4.01127600000000E-0001
4.30755600000000E-0001
4.60383500000000E-0001
4.87189800000000E-0001
5.15406900000000E-0001
5.47151200000000E-0001

1.00244040000000E+0000
8.41612000000000E-0001
6.17901000000000E-0001
3.89963700000000E-0001
2.20779400000000E-0001
1.04750100000000E-0001
3.30729000000000E-0002

Yucno creneneit ceodoast N = 20.

Koadpunment xoppensuuu 0,9908, ero cpennexBaaparuyeckas ommuodka: 0,0041.
Kpurepuii Cteionenta 0,747<3.92 (yposenb 3Haunmoctu 0,001; n-2=18)
Kpurepuii ®umepa 1,652<4,29 (yposens 3naunmoctu 0,001; n-1=19)

T.e. mo Bcem KPpUTCPUAM PACUHCTHBIC JAHHBIC COTJIACYIOTCS C SKCIICPUMCHTAJIBHbBI-
MMU.

IIpumep 00padOTKH IKCIIEPUMEHTAJIBLHBIX JAHHBIX

Ileanb: ompeienuTsh IUIOMAAb BUXPEBOH 00IacTH, OOPA30BAHHON OTCOCOM-
pactpy6om nox yriaamu 30°,60°, 1 90°

Pemienue:

ITomemntaem pucynku B porpammy AUtOCAD, BeiziensieM BUXPEBYIO 00JIacTh MpU
MOMOIIY IITPUXOBKH, B TapaMeTpax KOTOpoi OyAeT mojacuuTaHa rmiomass. Janee
MepPeBOIUM 3HAUYCHHE IO B 1/R

2 kaauopa

Tos 30°

[rr——
A EEEEREERE
e - 1)

a) S=2,05 cM®> 6) S=2,35 cm?

12



B) S=2,71 cm? r) S=1,47 cm?

1) S=1,63 cm? e) S=1,38 cm?

Tt 60°

a) S=1,64 cm? 6) S=1,11 cm? B) S=1,11 cm?

13



e) S=2,42 cm?

Ts 90°
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a) S=0,8 cm? 0) S=0,73 cm?

-
B) $=0,63 cm? r) $=0,87 cm?

BoiBoa: HanbomnbIIas IIOMAAs BUXPS y 0Tcoca-pacTpy6a mox yriaom 60°

5. OHEHOYHBIE MATEPUAJIbI IJIs1 IPOBEJEHUS TEKYHIEI'O
KOHTPOJISA, TIPOMEXYTOYHOU ATTECTAIIUA

5.1. Peaan3anusi KOMIEeTeHIINHA

1. KomnerenuusaOI1K-3. CiocobeH cTaBUTh U peliaTh HAyYHO-TEXHUYECKUE 3a-

Ja4¥ B 00JIaCTH CTPOUTENHCTBA, CTPOUTEILHON MHAYCTPUH H SKAJTUIITHO-

KOMMYHAJIBHOTO XO34iCTBA HA OCHOBE 3HAHMSI MPOOJIEM OTPACIU U OIbITAa UX pe-

MICHUA

HaumenoBanue nnaukatopa
(TmokazaTens OIlCHUBAHMS)

HCHOJ’IBL’»yeMHe CpeacTBa OLICHUBAHUA

OIIK-3.1.

dopmynupoBaHUE HAyYHO-TEXHUUECKOW 33]]auu B
cdepe mpodeccnoHanbHOM IeATENBHOCTH Ha OCHOBE
3HaHUS MPOOJIEM OTPACIH U OIBITA UX PEIICHUS

3auer, NpaKTUYECKHUE 3aHSATHUS, BBITIOJ-
HeHue u 3ammuTa M]3

OIIK-3.3.

MMPAKTUYCCKUC 3aHATHUS, COGCCC[{OB&HI/IC,
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Br160p METOOB pellieHus1, yCTaHOBJICHHUE OTPAHU-
YEHUI K PELICHUAM HAy4YHO-TEXHUYECKOM 3a7a4uu B
cdepe mpodeccHoHaTBHOM IeATEIPHOCTH Ha OCHOBE
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIIUH U 3HAHUS
po0JIeM OTPACITH U OTIBITAa MX PEIICHUS

BBINOJIHEHKE U 3amuTa M]3

OIIK-3.4.

CocraBiieHne nepeyHeil paboT u pecypcoB, HE00X0-
AUMBIX JJII pCIICHUA Hay‘IHO'TCXHI/I‘{CCKOﬁ 3aJa4yu B
cdepe mpodeccHnoHATBEHOM NeATEeTBHOCTH

Brmonnaenue u 3ammura /13, cobeceno-
BaHHE

1. Komnerennua [1KO-5.

CnocoOHOCTh OpraHM30BbIBATH PA0OTHI MO0 TEXHUYECKOMY 00CITYKHMBaHUIO, IKC-

mryataiiui 1 pCMOHTY CUCTEM TCHJ’IOF&3OCH&6)KGHI/ISI, BCHTWJISILIUHN

HaunmeHnoBanue nHaukaropa
(mokasaTeis OIleHHUBAaHMSI)

Hcnonb3yemble cpeicTBa OIEHUBAHMS

[TIKO- 5.3.

[IpoBenenune BU3yanbHBIX,
WHCTPYMEHTAIBHBIX 00CTIeA0BaHMI
TEXHUYECKOT'O COCTOSIHUS CHCTEM
TerIora3ocHa0XeHMsl, BEHTUIISIUH,
KOHTPOJIb X OCYILIECTBICHUS

DK3aMeH,, coO0eceJOBAHHUE, BBIIOIHEHNUE U
3ammTa 13

1. Komnerenuusa IIKP-3.

CriocoOHOCTB OpraHu30BbIBATHb IIPOU3BOJCTBCHHO-TCXHOJOTHUYICCKHUC ITPOICCCHI

ITpHU CTPOUTCIIBCTBC CUCTCM TGHJ’IOF&SOCH&6)K€HI/I$I, BCHTHNJIAINNU

HanmeHoBaHMe WHAMKAaTOpA
(mokazareJist OIlCHUBAHMSI)

HCHOJ’IBSyeMHe Cp€acTBa OLCHUBAHUA

[IKP-3. 4.

KonTponb u mpuemka

PE3YJIbTaTOB CTPOUTEIHLHO- MOHTAXXHBIX M 3aTOTOBHU-
TEJIbHBIX PabOT IPU CTPOUTENILCTBE CUCTEM
TeII0ra30CHa0KEeHUs, BEHTUIISIIUH

DK3aMeH, co0eceI0BaHUE, BITOIHEHHE U
3amurta U3

5.2. TunoBbie KOHTPOJIbHbIE 32JaHU JJIS IPOMEKYTOUYHOM aTTeCTALUM

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONMPOCOB(TUIIOBBIX 3aJaHMI) IJI IK3aMeHa

Ne HaumenoBanue ConeprkaHuie BOIPOCOB (TUIIOBBIX 33JJaHUI)

/o
paszfena JUCIHUILTAHBI
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[InanupoBanue sKkc-
IepuMeHTa

OO6urme cBeneHus 00 SKCIIEPUMEHTE.
DKCIEePUMEHTAIbHO-CTATUCTUYCCKUE MOJICITH.
Onrumuzanusi.

HccnenoBanue 00JIaCTH ONTHMAIBHBIX YCIOBHIA

OcHoBBI 00pabOTKH
pe3yJIbTaTOB JKCIIe-
pUMEHTa

P> e

[TorpemHoCTH CPEACTB U3MEPEHUN U PE3YyJbTAaTOB H3MeE-
peHuN.

2. Metoapl BEpOSITHOCTHOTO ONMHCAHHS PE3YJIbTATOB H3Me-
PEHUI U UX MOTPELIHOCTEN.

3. Maremaruueckas oOpaboOTKa MCIPABICHHBIX PE3yJITATOB
U3MEPECHUM.

MopaenupoBaHue B
JKCIIEPUMEHTE

VYciaoBue AMHAMUYECKOTO MTOA00MS ITOTOKOB.
VY ca0BUS TEIJIOBOTO MOI00US ITOTOKOB.
Merton pa3mMepHOCTEH, T-TeopeMa.

IlonHoe M yacTU4YHOE MOJOOHE.

AdpoMHaMHYECKUE
TpYyOBI JO3BYKOBBIX
CKOpPOCTEH.

Rl whdE

OCHOBHBIE 3JIEMEHTHl A3POAMHAMMUYECKUX TPyO MasbIX
CKOpPOCTEH.

dopkamepa.

Cormo. Pabouas wacts. duddyzop.

BentunstopHas ycraHOBKa M IOBOPOTHBIE KOJIEHA.
KauecTBO 1 3KOHOMHYHOCTH TPYO.

Pacuer aspoarHamMuueckux TpyO MajblX CKOPOCTEH.

Mertonb! u3MepeHHit
JABJICHUHN

H3mepennst craTH4eCKUX JaBJICHU.

H3mepenust moaHOTo JaBJICHHUS.

[THeBMOMETpUYECKHE METOIBI UBMEPEHUS CKOPOCTEM.
HcTouHrKy MOTpentHOCTEN N3MEPEHHUSI TABICHUM.
MHOroTo4e4Hble U3MEPEHUS NABJICHUNA B a’3pOJAMHAMU-
YECKOM HKCIIEPUMEHTE.

grwNDROoOORWDND

Mertoabl u3mMepeHust
TEMITepaTyp U TEII0-
BBIX IIOTOKOB

1.  Meroas! u cpeAcTBa U3MEPEHUS TEMIIEPATYPHI.
2.  Mertoapl u3MepeHus TEIIOBBIX MOTOKOB.

MCTOI[BI " CpCACTBa 1. MeTOI[BI, OCHOBAHHBIC Ha U3MECPCHHUU CKOPOCTHU BBCIACH-
U3MEPEHUS CPETHUX HBIX B ITOTOK YaCTHILI.
1 MCHOBEHHBIX CKO- 2. I/I3MepeHHe Cp€AHUX W MI'HOBCHHEBEIX CKOPOCTCU C IIO-
o MOIIIBIO TEPMOAHEMOMETPA.
POCTEU .
3. I[pyrI/Ie METOABI USMEPCHHA CKOPOCTCH.
MCTOI[BI BHU3yalin3a- 1. MCTOI[BI BHU3YyaJIM3allu1 TEUEHHI KaIleIbHBIX )KI/I,I[KOCTCI‘/'I
895051 TeYeHUU M Ia30BbIX IIOTOKOB.
2. MGTOI[ BU3yaliu3allin Te4eHUH B IIPUCTCHHBIX o0macTax
MOJIEJIEH.
3. Onrudueckue MCTOJbI BU3yaJIM3allun TEUEHHH.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB ISl 3AlIIUTHI KYPCOBOT0

NMPOEKTA/KypCcoOBOii padoThI

He npegycmoTpeHo y4eOHBIM TIJIaHOM

5.3. TunoBbie KOHTPOJIbHBIE 32JaHUs (MATEPHAJIbI) AJIA TEKYLIEr0 KOHTPOJIs
B ceMecTpe
IIpakTuyeckue (ceMUHAPCKHUE) 3AHATHS.
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He npenycMoTpeHo yueOHbBIM MIaHOM

5.4. Onucanue KpUTEpHeB OLCHUBAHUSS KOMIIETEHIIUI M HIKAJIbI OLlEeHUBAHUSA

KpI/ITCpI/II/I OLNCHUBAHHA MHANBHUAYAJIBHOI'O JOMAIIHETO 3a1aHHA.

Onenka Kpurepuu onenuBanus

5

PaGora BbInoaHEHA MONHOCTHIO. TeopeTnyeckoe 3aJaHue COOTBETCTBYET TEME, MPEJ-
CTaBIICHHBIN MaTepHaj MOJHOCTBIO PAacKpbhIBaeT TEMY 3alaHus, B padote chopmyiu-
poBaHbl 3HaUMMbI€ BbIBO/BI. [IpakTHueckas 4acTh BBINOJIHEHA B IIOJHOM O0beMe, s
Ka)KJIOM 3a7jaui MOJY4YEeHbI PAaBUIbHBIE OTBETHI U CTYIEHTOM C(HOPMYIUPOBaHbI MOJ-
HbIe, 00OCHOBAHHBIC W apPIYMEHTHPOBAaHHBIC BHIBOABI. OdopmiieHHe 3aJaHuii OIHO-
CThIO COOTBETCTBYET IPEIbSIBISIEMBIM TPEOOBAHUSIM.

Pabota BBIMONHEHA MOJTHOCTBIO. TeopeTHueckoe 3aJaHue COOTBETCTBYET TEMeE, Mpe-
CTaBIICHHBIN MaTepuall pacKphIBaeT TeMy 3aJ[aHusi, B pabore chopMyImpoBaHbl aJieK-
BaTHBIC BBIBO/HI. HpaKTI/I‘-IeCKaﬂ YJaCThb BBIIIOJIHEHA B IIOJTHOM O6’BCMC, JJIsL Ka)KHOﬁ
3aa4i IMMOJY4YCHBbI NPAaBUJIBHBIC OTBCTHI U CTYyACHTOM C(l)OpMYJ'II/IPOBaHI)I BBIBOFI.
Odopmienue 3a1aHui B 1IEJIOM COOTBETCTBYET NPEABSBIISIEMbIM TPEOOBAHHUSM.

PaGoTa BbINOIHEHA MONMHOCTBIO. TeopeTnueckoe 3aJjaHue COOTBETCTBYET TEMe, Mpea-
CTaBJICHHBIN MaTepuaj pacKpbIBaeT TEMY 3aJaHusl, B paboTe chopMyJIHpPOBaHbI BHIBO-
ABbI. HpaKTI/I'-IeCKaSI YacTh BBINOJHEHA B MOJHOM O0BLEME C HE3HAYMTENLHBIMH OIIHO-
KaMH U CTyJE€HTOM c(hopMyIHupoBaHbl BbIBOJBL. OdopmiieHne 3aaHuil B LIEJIOM COOT-
BETCTBYET NMPEAbIBISIEMbIM TPEOOBAHUSIM.

PaGota BbInoMHEHA HE MONHOCTHIO. TeopeTnyeckoe 3ajaHue HE COOTBETCTBYET TEME,
MPEACTABICHHBIM MaTepHal HE paCKphIBaeT TEMY 3aJaHus, B paboTe He CHOPMYTUPO-
BaHbI BbIBOJIBI. [IpakTryeckas yacTh HE BBINIOJHEHA B MOJIHOM o0beme, He chopmyIu-
poBanbl BbIBOABI. OdopMieHHE 3aJaHUI HE COOTBETCTBYET MPeIbsIBIsEMbIM TpeOOBa-
HUSIM.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METO/IUYECKOE

OBECIHHEYEHUE
6.1. MaTtepuajJbHO-TeXHUYECKOE oOecriedeHue

No Hanmenoanue crienu-
ATBHBIX TOMEIICHUH 1 OCHAIIIEHHOCTb CIEIHATBHBIX MTOMEIICHUH 1
MOMEIIIeHUH AJIsl camo- TTOMEIICHHUH TSI CAMOCTOSITEIbHON PabOThI
CTOSITEITLHOM PabOTHI
1. | YueOHas aymutopus | CneuuanuzupoBaHHas mebesb. MHpopMamoHHbIE CTEHbI 1O
JUIsl TIPOBEJICHUS JIEK- | TETUIOra30CHA0KCHHUIO.
LMOHHBIX U Jabopatop- | MynbTUMEIUIHBIA TPOEKTOp, MEPEHOCHOM 3KpaH, HOYTOYK,
HBIX 3aHATHH, TPYIIO- | UHPOPMAIIMOHHBIE CTEH/BI,
BbIX Y WHJIWBUIYyalb-
HBIX KOHCYJIbTallUH,
TEKyIIEH U IPOMEXKY-
touHoi arrectanmu 'K,
No312, 313,
6.2. JIueH3UOHHOE U CBOOOHO pacpoCTpPaHsieMoe MPOrpaMMHOe
obecneyeHue
No | TlepeueHb TUIEH3MOHHOIO IPOTPAMMHOTO | PEKBU3UTHI MOATBEPKIAIOIIETO IOKYMEHTA

obecrieueHus

18




6.3. IlepedyeHb yuyeOHBIX U3JAHUH M Y4eOHO-METOAMYECKMX MATEPUAJIOB

1. Jloraues, 1. H. AspoaunaMmuueckue OCHOBBI acnupanuu: MoHorpadus / U.
H. Jloraues, K. U. Jloraues, Cankrt-IletepOypr: Xumuzaat,2005.

2. Jloraués, . H. DHeprocOepexxeHne B acOUpPALMK: TEOPET. MPEANOChUIKH U
pekomenmaruu / WM. H. Jloraués, K. U. JloraueB, O. A. ABepkoBa. MockBa;
WxeBck : PerynsipHast u xaotuueckas AuHamuka, 2013.

3. AsepkoBa, O. A. Meroasl pacuera U KOHCTPYHPOBAHUS CUCTEM MECTHOM
obecnbutMBaronel BenTusinuu, benropoa: Usnarenscteo BI'TY um. B. I'. Illyxo-
Ba,2017.

4. Topoxos, B. A. OCHOBBI 3KCIIEPUMEHTAIBHBIX MCCJICIOBAaHUN U METOJUKA UX
IPOBEICHMUS, Mockaa: HoBoe 3HAHHE, 2015,
http://e.lanbook.com/books/element.php?pll_id=64769

5. TI'puropwes, 1O. J[.MeTonpl oNTUMaIbHOTO IJIAHUPOBAHUS DKCIIEPUMEHTA:
JTIMHCHHBIC MO/ICIIH, VYuebnoe rmocobwue,2015.
http://e.lanbook.com/books/element.php?pll_id=65949

6. AsepkoBa, O. A. BEIYHUCIUTEIBHBIN SKCIEPUMEHT B adPOJIMHAMHUKE BEHTHIIS -
1005078 benropon: H3n-Bo BI'TY UM. B. I. [Iyxo-
Ba,https://elib.bstu.ru/Reader/Book/2013040917451329503300006246.

7. boiiko, A. ®@. Teopus NIaHUPOBAHUSA U OPTaHU3AIMS MHOTO(PAKTOPHBIX JKC-
nepumeHToB benropon : M3a-so BI'TY um. B. T'. IllyxoBa,2014.

8. Ilupymos, V. I'. Uucnennsle MeTonbl : yueb. mocodue / V. I'. [Iupymos. - 2-¢
u3Jl., UcIp. u joi. - Mocksa : [Ipoda, 2003. - 221 c. - (Beicmiee obpazoBanue). -
ISBN 5-7107-6074-9

9. mutpuenko, B. I'. Hayuno-uccienoBatenbckas padora [DIeKTpOHHBINA pe-
cypce] benropon: U3n-Bo BITY UM. B. I. [lyxoBa,
https://elib.bstu.ru/Reader/Book/2016072110191973800000651882

10. XapurtonoB A.M. TexHuka u MeTOABl adpodU3UIECKOro dKcrepuMenTa. Ho-
BocuOupck: HI'TY, 2011. — 643c.

11. Marematndeckoe MOJECIUPOBAHUE MIPOLIECCOB B CUCTEMAaX acHupaluu [IIeK-
TpOHHBIN pecypc]: yueb. mocodue. Y. I; Y. II / O. A. Asepxona, K. U. Jloraués. -
benropon: BI'TY um. B. I'. lllyxoga, 2007.

12. BBIYUCAUTENBHBIN IKCIIEPUMEHT B a3POJAMHAMHUKE BEHTUIISIUH : y4el. Moco-
Oue I CTYIEHTOB OOydJaromuxcs mo HampasiaeHusm 270100, 280200 / O.
A.ABepkoBa ; BI'TY um. B. I'. lllyxosa. - bearopox : BI'TY um. B. I'. Illyxoga,
2011. - 109 c.

13. TMomynun, A. 1. OOpaboTka 3KCEPUMEHTANBHBIX JAHHBIX : YI4EOHOE MOCO-
oue / A. U. [lomynun. - benropoa: BTUCM, 1992. - 82 c.

14. Poros, B. A. MeToquka u TpakTHKa TEXHUYECKUX SKCIIEPUMEHTOB : y4eO.
nocobue / B. A. Poros, I'. T'. [Toznusaxk. - M.: ACADEMA, 2005. - 282 c. - (Bsic-
mee npodeccuoHabHOE 00pa30BaHUE).
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http://e.lanbook.com/books/element.php?pl1_id=64769
http://e.lanbook.com/books/element.php?pl1_id=65949
https://elib.bstu.ru/Reader/Book/2013040917451329503300006246
https://elib.bstu.ru/Reader/Book/2016072110191973800000651882

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

agbrwphE

MAallMOHHO-CIIPABOYHBLIX CUCTEM

EqWorld Mup matematuueckux ypaBHeHui http://eqworld.ipmnet.ru/
Ortkpeitas Hayunas Uateprer bubnmoreka 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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YTBepxaenue paéodeii nporpaMmbl 6e3 H3MeHeHHi

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

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

7 A /'/1»' Zr

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




YTBep:kaenne paGoueii mnporpaMmmbl 6e3 H3MeHeHHI

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

74

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

V/ /ﬁ/;(;KHI/ICB, dUO

JIMpeKTop HHCTUTYTa B.A. YBapos




