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AHHOTaNUA
padoueii mporpammbl yueOHoil gucuumiiuibl b1.B.20 I'uapaBianka
JJIS1 MOATOTOBKH 0aKAJABPOB M0 HANPABJICHUIO
08.03.01 CTpouTeibCcTBO
Hanpagiennocts I'uaporexnuveckoe CTpOUTENbCTBO

esb ocBOeHHMs] TUCHMIIMHBI: OCBOCHHE CTYJICHTAMH TEOPETUUYECKUX OCHOB THIPABIHKU
BOJIOCIIMBOB, OTKPBITBIX pycel, GUIbTpalliid U MPUOOpPETEHUE YMEHUN U HABBIKOB B BBIITOJTHECHUH
TUIPABIMYECKUX pPACYCTOB W UCCICAOBAHWNA C TPUMEHEHHWEM COOTBETCTBYIOMIETO (DHU3HKO-
MaTeMaTH4YeCKOro ammapara Tpd MPOCKTUPOBAHMHM  BOJOMPOBOASIIMX M BOAOIOIAIOPHBIX
COOPYKEHHIA.

MecTo AUCHUILVIMHBI B y4e0OHOM ILIaHe: IHCIUIUIMHA BKIIOYEHA B (OPMHPYEMYIO
y4aCTHUKAMU 00pa30BaTeIbHBIX OTHOMICHUN YacTh Y4€OHOTO TUIaHA MO HAPABICHUIO MOATOTOBKH
08.03.01 CtpoutenbcTBO

TpeGoBanuss K pe3yJbTaTaM OCBOeHHMS] IMCHMIUIMHBI: B pE3yJbTare OCBOCHUS
JTUCIUILIAHBI hopMUpYIOTCs caeaytoniue komnereHun: YK-2.4; YK-4.1, VK-4.3, YK-4.9.

Kpartkoe congep:kanne TMCHMILIMHBI: Y CTAaHOBHUBIICECS IBUKEHUE KUIKOCTH B OTKPBITHIX
pyciax, paBHOMEpHOE JBIKEHHE JKHJIKOCTH B KaHAJIaX, HEPAaBHOMEPHOE IBMKCHHE KUAKOCTU B
MPU3MATUYECKUX pycCiiaX, TUAPABIMUECKUI MPBHDKOK, BOJOCIUBBI U UX MPOIMYCKHAs CIIOCOOHOCTD,
UCTEUEHUE U3-TOJI 3aTBOPOB, pACYETHl COMPATAIOMIMX COOPY)KEHUH Ha KaHaiax, pacyeTsl
compspkeHus 0beOB 3a COOPYKEHUSIMH, OCHOBBI (DHIIBTPALIUH.

OO0mast TPy10eMKOCTh JUCHUILIMHBI/B T.4Y. PAKTUYECKAs NMOAr0OTOBKA: 72 4acoB 2 3au. el
/ B TOM YHCIIE TIPAKTAYECKast TO/ITOTOBKA 44aca.

IIpomexkyTOUHBIH KOHTPOJIb: YK3aMEH.

1. Heab ocBOCHUSI AMCHMILINHBI
Lenpto oOCBOEHHMS AUCUMIUIMHBI «[ WApaBIMKa»  SABISIETCA OCBOCHHE CTyJCHTaMHU
TEOPETUYECKUX OCHOB TUIPABIMKH BOJIOCIMBOB, OTKPBITHIX pyces, GUIbTpaluu U MpuoOpeTeHue
YMEHUU U HABBIKOB B BBINIOJHEHHH TMIPABINYECKUX PACUETOB M HMCCIEAOBAHUN C TPUMEHEHUEM
COOTBETCTBYIOIIETO (PM3UKO-MAaTEMATHUECKOTO armapaTa Mpu MPOeKTUPOBAHUH BOJAOIPOBOISIINX U
BOJIONTOATIOPHBIX COOPYKEHHUI.

2. MecTo THCHMIJIMHBI B Y4eOHOM mpouecce

Huctunnuna «'uapaBinka» BKIOUYEHA B 00S3aTENbHBIA NEPEUCHb MUCHIUILIMH y4eOHOTO
rtaHa 6a3oBoit yactu. JucuumninnHa «I uapaBaukay peaanu3yeTrcs B COOTBETCTBHH C TPEOOBaHUSIMU
®I'OC, OIIOIT BO u Yuebnoro miana no HanpasieHuto 08.03.01 CtpoutenscTBO

[IpenimecTByOmUMU KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercss IUCIUILIMHA
«I'napaBnuka» gBistoTcsa: «Martematuka», «Pusukay, «Teopernueckas mMexaHuka», «MexaHHKa
JKHJIKOCTH U ra3ay.

HucuunnmnHa «['uapaBivkay SBISETCS OCHOBOMOJIATAIOIIEH [JII HU3YYECHUS CIIEIYIOIIUX
muctuminH:  «['uaporexHuueckue coopykeHus oOImiero HaszHadeHus», «Hacockl W HacocHbIe
cTaHium», «l'UaAPOCOOpYX EHUsI  BOJHOIO  TpaHCHOpTa», «DUIBTPALIMOHHBIE  PACUETHI
TUAPOTEXHUUYECKUX COOPYKEHUI».

OCc00EHHOCTh JUCIUIIIMHBI 3aKITI0YAETCsl B TOM, 4To «[ MIpaBiauka» mpencTaBiseT coOoi
OCHOBY Il WHXEHEPHBIX PACUETOB B OOJACTU THAPOTEXHUYECKOTO CTPOUTENHCTBA: pacdera
BOJIOITPOBOASIINX, BOAOMOAMOPHBIX U APYTUX THIAPOTEXHUUECKUX COOPYKEHUM.

PaGouas mporpamMmma quctuIuinHbl «[ UapaBiavKay IS MHBATHIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMA ~ 3JIOPOBbSI  pa3palaThIBA€TCs HWHIWBUIYyATHbHO C Y4YE€TOM OCOOCHHOCTEH
MCUXO(U3NUECKOTO PA3BUTHUS, WHAUBHIYAIbHBIX BO3MOXHOCTEH U COCTOSHHUS 3I0POBbS TaKHX
oOydJaronuxcs.



3. [lepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs N0 JUCIHUIINHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeJIbHONH MPOrPaMMbl

OOpazoBaTeNbHbIE PE3yIbTaThl OCBOCHUS AWCIMILIUHBI OOYYaONUMCS, MPEACTABICHBI B
Tabiuue 1.
4. CTpyKTYpa M coJepKaHue TUCUMIIIMHBI

4.1 Pacnpenesienue TPyA0éMKOCTH IMCIUILIMHBI 110 BUAaM padoT
1o ceMecTpam

OO61mas Tpy10EMKOCTb AUCLUIIIIMHBI cOCTaBiseT 4 3a4.e1. (144 yacoB), UX pacnpeneseHue 1no
BU/1aM paboOT ceMecTpaM NPeICTaBICHO B TabmuIe 2.



TpeboBanus K pe3yJibTaTaM 0CBOEHHS YUeOHOM JUCHUILIHHBI

Tabnuua 1

U COPYKEHUN

U3MEPEHUM; METOIbI
pacyera OCHOBHBIX
TUAPABIHYECKUX
[1apaMeTPOB.

00BEKTOB TEXHOC(EPHOI
0€30MaCHOCTH.

No Kon Coneprxanne ) O O T B pesynbrare nzyduenns yaeOHOH AUCIUIUIMHEI 00YYarOIIAeCcs JOJKHBI:
i KOMIICTEC KOMIICTCHIINU (I/IJ'II/I €e (Z[J'Iﬂ 3+ +) 3HATE YMGTB BJIa,HeTB
HITUH Y4aCTH)

1 VK-2 CniocoOeH onpenensTh YK-2.4 Bnaners meTonamu Hcnonp3oBath 3HaHUS Bnanetrs MeTonamu
KpyT 3a/1a4 B paMKax Br16op nmpaBoBbIX U MOJTy4eHus, 00pabOTKU OCHOBHEIX 3aKOHOB MOVICKa HH(OPMAIIHH,
IMOCTaBJICHHOMU 1IeJIH 1 HOPMATHBHO-TEXHUYECKUX |aHaIW3a HHPOPMAIIHH, MOMCKa U 00pabOTKH 00paboOTKH M aHAIHM3a
BEIOMpATh ONTUMAIBHBIE | IOKYMEHTOB, TPUMCHSICMBIX |HABBIKAMU HAXOXKICHUS  |MH(DOPMAIIMU C YUYETOM | pPE3yJIbTaTOB
CIOCOOBI X PEIICHMS, JUUISL pelIeHusl 3aIaHui BO3MOHBIX BAPUAHTOB U(GPOBBIX TEXHOJOTHH; |MUCIONB3Ys HUPOBHIE
MCXOJI U3 ICUCTBYIONIMX | TPOQPECCHOHATBHON pelIeHus 3a/1a4, OllEHUBAas TEXHOJIOTHHI
MPaBOBBIX HOPM, JIEATECIbHOCTH UX JOCTOMHCTBA U
UMEIOIINXCS PECYPCOB U HEIOCTaTKU
OTpaHUYECHU

2 [[MKoc-4 |Cnoco6Hocts npoBoautsh |I1Koc-4.1 OcHoBHbIE UCITIOJIB30BaTh 3HAHUSA Biagers MeTogamu
pacueTHoe oO0ocHOBaHME | BbIOop ncxoaHOM 3aKOHOMEPHOCTHU OCHOBHEBIX 3aKOHOB MaTeMaTHYECKOrO
MPOEKTHBIX PEIICHUI nH(pOpMaIMK 1 HOPMATUBHO- | pPABHOBECHSI M IBDKCHHS | TUJIPOCTATUKHU U aHanIM3a u
31aHUI U COOPYKEHUH, C | TEXHUUYECKUX JOKYMEHTOB JKHIKOCTEH U ra3oB; TUAPOANHAMUKH, MOJEJIUPOBAHUS,
MpUMEHEHUEM U(PPOBBIX | ISl BBIMOTHEHUS PACYETHOTO | IPUHIIUITHI PAOOTHI peraTh TEOPETUYECKUE | METOIaMH MPOBECHUS
CPENCTB U TEXHOJIOTUI 000CHOBAHHS U TEXHUKO- npuOOPOB A UBMEPEHHH |3aa41 U IPOBOJAUTH 1abopaTOPHBIX
PecypcoB U OTpaHUYEHUN |IKOHOMHUYECKOU OIEHKH TUPABIMYECKUX TUAPABINYECKUE TUAPABINYECKUX

MPOEKTHBIX PEIIeHUH 3JaHHi | TapaMeTPOB U CIIOCOObI pacyeThl JIIEMEHTOB HCCICA0BaHU,

00paboTKHU U aHAIM3a
UX pe3yJIbTaTOB C
Y4ETOM LHPPOBBIX
TEXHOJIOTH.

[IKoc-4 .3

Br160p MeTOAMKH pacyeTHOTo
000CHOBaHHUS MPOEKTHOTO
peleHHs] KOHCTPYKIIMU
3JIAaHHSI U COOPYIKEHHS

3HaTh TEOPETUYECKHE
OCHOBBI U METO/IbI
pacuera OCHOBHBIX
TUAPABIMYECKUX
IapameTpoB IpU
PaBHOBECHUHU U IBUKECHUU
KUJIKOCTH.

Ucnonp3oBaTs 3HAHUSI
OCHOBHBIX 3aKOHOB
FI/IJIpOCTaTI/IKI/I n
TUAPOANHAMUKH,
peniaTh TEOPETUIECKUE
3a/1a4d ¥ POBOJIUTH
TUAPABIMYECKHE

Bnanetrs MeTonamMu
MOJIy4YeHHUs, 00pabOTKH
aHaJmM3a pe3ybTaToB
THJIPABINYECKUX
pacueTos,

HaBBIKAMHU
HaXO0XKJCHUS




PAaCUYCTEI 3JICMCHTOB
MCIIMOPATUBHBIX CUCTEM
U TUAPOTCXHHUYCCKUX

BO3MOJXHBIX BAPUAHTOB
pE€CHus 3a0a4,
OLCHMBAasA UX

COOPYKCHHI JIOCTOMHCTBA U
HEJOCTAaTKH

[1IKoc-4 .9 OcCHOBHBIE Hcnonp3oBath 3HaHUS Bnanetrs MeTonamu
Brinonnenue pacueron 3aKOHOMEPHOCTHU OCHOBHBIX 3aKOHOB MIPOBEACHUS
(BOIOX035IICTBEHHBIX, PaBHOBECHSI M IBFDKCHHS | THUJIPOCTATUKHU U AKCIICPUMEHTAJIbHBIX
TUAPABIIUKO- JKUJIKOCTEN; TPUHITUTIBI TUAPOANHAMUKH, HCCIIEIOBAaHUM,
THUAPOJIOTHYCCKHUX, paboThI IPUOOPOB JIJIst pelIaTh TEOPETUIYCCKUE | UMCICHHBIX
(UIBTPAITMOHHBIX) JIJIS HU3MEPEHHI 3a/1a4d ¥ POBOJIUTH 9KCIIEPUMEHTOB,
000CHOBaHHUS MPOEKTOB TUAPABIMYECKHIX TUAPABIMYCCKHE UCCIIeysI BIUSHUE

THAPOTCXHUYCCKUX napamMeTpoB U CHOCOOBI PaCUYCThI 3JICMCHTOB Pa3JIMIHBIX q)aKTOpOB
COOPYKEHUI U3MEPEHUI; METO/bI 00BEKTOB MENHOPALMH. |HA U3y4aeMBbIi
pacdera OCHOBHBIX porecc.
TUPABINIECKUX
apaMeTpPOB.




OYHAS ®OPMA OBYYEHMUSA

TaOmuma 2a

PacnpenesieHue Tpy10éMKOCTH TUCUUILIMHBI 0 BHAaM padoT Mo ceMecTpam

TpynoémkocTb

Buj y4eoHoii pa6oThI qac.
*Bcero 4 cemecTp
OO6masi Tpy10€MKOCTb TUCIMIUIMHBI IO YYCOHOMY TUTaHY 72 72
1. KonTakTHas padora: 70.4/4 70.4/4
AyauTopHasi pabora 70.4/4 70.4/4
8 MOM Hucine:
aexyuu (J1) 34/4 34/4
npakmuyueckue 3auamus (113) 16/4 16/4
JaabopamopHuvle pabomwi (JIP) 16 16
kypcosas paboma (KP) (koncyremayus, 3auwuma) 2 2
KOHCYIbMayuu nepeod dK3aMeHOM 2 2
KOHMAaxmuas paboma Ha npomexcymouyrom konmpoie (KPA) 0,4 0,4
2. CamocrositesqibHas padora (CPC) 73,6 73,6
kypcosas paboma/npoexm (KP/KII) (noocomoska) 30 30
KOHMPOJbHAsL paboma 2 2
CamMoCmosmenbHoe U3yieHue pazoenos, Camono020moeKa
(npopabomka u nosmoperue 1eKYUOHHO20 Mamepuala u
mMamepuana y4eOHUKo8 u yueOHbIx nocodutl, N0020MoeKa K 8 8
J1a60pAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOJLIOKSUYMAM
um.o.)
Iloocomoska K 5K3ameny (KOHMpOob) 33,6 33,6
Bua npoMexyTO4HOTr0 KOHTPOJIS:
4.2 Conepxanue Q¥ CHUILITAHbBI
OYHASA ®OPMA OBYUYEHUSA
Tabnuna 3a

TemaTnueckuii MJIaH y4e0HO U CHUTIIHHBI

HaumeHoBaHue pa3ie/ioB U TeM AYAMTOpHAs padoTa Bueaynuro
T Bcero J n3/c | Jp IIKP pHas
BCEro padora CP

Beenenue
Pa3zpnen 1. OcHOBHBIE 3aKOHBI 18 5 3 10
THAPOCTATHKH
Pasznen 2. Buabl ABM:KEeHNSI, OCHOBHBIE 8 3 5
THAPaBJIHYEeCKHE NapaMeTPhl MOTOKA
Pasnea 3. OcHOBBI TMAPOANHAMUKH 18.6 5 2 3 8.6
Pasnen 4. YpaBuenue bepnyiim nis 21 4 3 4 10
MOTOKA peaIbHOM KMIKOCTH.
Onpenenenue norepb Hanopa
Paznen S Pexxumbl ABHKEHUS JKUIKOCTH 19 4 2 3 10
Pasnen 6 Ucreuenue yepes oTBepcTH, 20 5 2 3 10
HACAJIKHM, KOPOTKHE TPYOONpoBOAbI
Paznen 7 I'mapaBianyeckue pacyersl 16 4 2 10
HAMOPHBbIX TPYOONIPOBO/10B
Pa3nen 8. HeycTranoBuBIIEeCs IBUKEHHE 19 4 2 3 10




HaumeHoBaHue pa3/iesioB U TeM AYIUTOpHAs padoTa Bueaynmuro
i Bcero JI mn3/c | Jp IIKP pHas
AUCHMILIMH (YKPYTHEHHO) Beero paGora CP
B HANIOPHBIX TPy0ONpoBoaax
Bcero 3a 4 cemecTp 139.6 34 16 16 73.6
Kypcosas paboma (KP) (koucyremayus, 2 2
3auuma)
KOHCYIbMayuu nepeo 9K3aMeHOM 2 2
KOHMAKMHAsL paboma Ha RPOMeNCYMOYHOM 0.4 0.4
koumpone (KPA)
HToro nmo fucuunjiInge 144 34 16 16 4.4 73.6

Pa3znen 1. OcHOBHBIE 3aKOHBI THAPOCTATUKH

Tema 1.1. IIpeamer u 3agaun AucHuIUInHbI «'mapasanka».

- OCHOBHBIE IOHATHS U ONPEACIICHUS, UCIIOIb3yEMBIE B TUAPABIUKE.

- CBS13b TUIPABIIMKY C IPYTMMH HayKaMHu.

- OCHOBHBIE CBOMCTBA KUIKOCTH.

Tema 1.2. OcHOBHBIE 3aKOHBI THAPOCTATHKH.

- 'mppocraTtuyeckoe naBieHue, €ro OCHOBHBIE CBOMCTBA.

-YpaBHEHUS paBHOBECUS )KUJIKOCTH (ypaBHEHUsI Dilsiepa).

- OCcHOBHOE ypaBHEHHUE THIPOCTATUKU. I[0BEpXHOCTH paBHOTO 1aBICHUS.
-I'mapocrarnyeckoe naBiaeHUE B TOUKE, N30BITOYHOE U BAKYYMMETPUUECKOE JIaBJICHHE.
- Dmropsl U30BITOYHOTO JaBieHus. ['uapocTaTnyeckuii napaaokc.

-Cuia ruipocTaTU4ecKoro JaBjieHUs Ha IPOU3BOJIbHO OPUEHTUPOBAHHBIE IIJIOCKUE MOBEPXHOCTH.
[lenTp naBneHus.

- Cuiia 1aBiieHUsl HAa HWJIMHAPUYECKUE TOBEPXHOCTH.

Pa3nes 2. Buabl 1BHKeHHUs, OCHOBHBIC THPABIHYECKHE IapaMeTPhbl IOTOKA
Tema 2.1. OcHOBHbBIE BUABI IBH:KEHUS JKUAKOCTH

- Knnaccugukanus BU10B 1BUKEHUS )KUJKOCTH, YCTAHOBHBILIEECS] U HEYCTAHOBUBIIIEECS JIBUKEHUE.
- [TonsiTHe 0 BuXxpeBoM U 6€3BUXPEBOM (IIOTEHIIUAIILHOM) IBUKEHHH.

-HanopHoe 1 6e3HanopHoe JBUKEHUE KUAKOCTH.

-PaBHOMEpHOE M HEpaBHOMEPHOE JIBUYKEHUE JKUKOCTH (IJIaBHO M3MEHSIOINIEECs U Pe3KO
U3MEHSIOIIeecs ).

Tema 2.2 OcHOBHbIE THAPaBJAMYecKHe IapaMeTpPbl MOTOKA.

- Monenb noToKa, IMHUYU TOKA, DJIEMEHTapHas CTpyHKa KHUIKOCTH.

- JKuBoe ceuenne, CMOUEHHBIN IEPUMETP, TUAPABINYECKUN PANYC.

-MecTHas CKOpOCTb, CPENHASL CKOPOCTh B )KMBOM CEYEHUH, IMIOPHI CKOPOCTEH.

- YpaBHEHME HEPA3PBIBHOCTH JJIs IOTOKA KUIAKOCTH.

Pa3nes 3. OcHOBBI THAPOANHAMUKH

Tema 3.1. OcHOBHbBIE ypaBHEHHUS] THAPOAMHAMMKH HEBA3KOH KMIKOCTH
-YpaBHeHus Diepa U UX UHTETPUPOBAHMUE.

-Unrerpan bepnymin.

Tema 3.2. YpaBHenue bepHyiim 1Jis1 3/IeMEeHTAPHOM CTPYHKH KMIKOCTH.

- YpaBHeHue bepHyIu A1 3JIEMEHTAPHONW CTPYUKN HEBA3KOW U BA3KOW KUIAKOCTH.

- YpaBHeHnue bepHyIM 1151 4aCTHBIX CIIy4Yaes.

- IIpe3omeTpryuecKuil U THIPaBINYECKUN YKIOHBI.

Pa3nes 4. YpaBHenue bBepuyiu 171 noToka peajbHoOMH kuakocTu. OnpenesieHue norepb
Hamopa

Tema 4.1. YpaBHenue bepHyiu 1715 N0TOKA peajibHOM JKMIKOCTH.

- YpaBHeHue bepHym 1u1s1 TOTOKA peagbHON KUJIKOCTH.

- Koagpunment KuHeTH4eCKO SHEPrHH.

-['eomeTpuueckas u sHEpreTUUecKasi UHTepIpeTanus ypaBHeHus: bepuymnu.
-IIpumenenue ypaBHeHust bepHyiu U1t pacyeTa HalOpHbIX TPYOOIPOBOIOB.



-OCHOBHOE ypaBHEHHE PAaBHOMEPHOTO ABIKEHUs. POpMYIIbI JUTs onpeeneHus Koddduunenra
[le3n.

Tema 4.2. Ilorepn Hamopa.

- MectHble OoTEpHU HaIopa.

- [Torepu Hanopa 1o anuHe.

-OCHOBHBbIE JJaHHBIE O THAPABINYECKOM Koddunpente tperns (kodddummente Japen) A.
Pa3pen 5 Pe:XxuMBI ABMIKEHHUS JKUKOCTH

Tema 5.1. OcoGeHHOCTH JJAMHHAPHOIO M TYPOYJIEHTHOI0 Pe;KMMOB IBH/KEHHUSI.

- JlaMmuHapHBI#i ¥ TYpOYJICHTHBIN pexXuMBbI IBMKeHU. Kputepumii PeitHonbaca.

- Pactipenenenue kacaTenbHBIX HAMPSHKEHUI U CKOPOCTEH B KPYTIIOH TpyOe.

-Ilynecanus ckopocteit u naBneHuil. OCpelHEeHHass CKOPOCTb, IyJIbCAllMOHHBIE COCTABISAIONINE
CKOPOCTH.

Tema 5.2 Koappunuent ruapasimndeckoro tpeHus (kodpduumnent dapen) - ['mapasindecku
[JIaJJKUE U IIEPOXOBAThIE IOBEPXHOCTH.

- l'uppaBnnueckuii Ko3hGUIUEHT TPEHUS AT PA3TUYHBIX PEKUMOB IBHKCHUS U 30H
COIPOTUBIICHUS.

Pasnen 6. UcTeueHne yepe3 0TBepCTHS, HACAAKH, KOPOTKHE TPYOONIPOBOBI.

Tema 6.1. UcTeyeHue 4yepe3 0TBepPCTHSA, HACAIKHU, KOPOTKHE TPYOONPOBOALI IPH MOCTOSIHHOM
Harmope.

- Hcreuenne uepes manble OTBEPCTUS B TOHKOM CTEHKE

- Buneb! cxxatus ctpyu, koahHUIMEHTH pacxoa, CKOPOCTH, CKATHSI CTPYH.

- Ucreuenne yepes Hacaaku, BUAbI HACAIKOB.

- Ucreuenue yepes ruipaBiInuecku KOPOTKUE TPYObl, KOOPPUIIMEHT pacxo/ia CUCTEMBI.

Tema 6.2. UcTeyeHue 4epe3 0TBepPCTHA, HACAIKH, KOPOTKHE TPYOONIPOBOALI IPH IepeMEeHHOM
Hamope.

- O61m1as xapaKTepUCTHKA SIBJICHHUS.

-McTtedyenne U3 npu3MaTUyECKOro pe3epByapa uepe3 He3aTOILNIEHHOE U 3aTOIUNIEHHOE OTBEPCTHUE MPHU
OTCYTCTBHUH IPUTOKA.

- Ucreuenne nmpu u3MeHEeHUH ypOBHEH B 000HX pe3epByapax.

Pa3znen 7 'uapaBianyeckue pacueTbl HAMOPHBIX TPYOONPOBOIOB.

Tema 7.1. OcHOBHBIE 3aBHCMMOCTH JJIsl pAC4eTa MPOCTOr0 rHAPABIHYECKH JJITHHHOIO
TpyOoOnpoBoaa

- OCHOBHBIE PacUETHBIE YPABHEHUS.

- CocraBHoii TpyOonpoBo. [locienoBaTenbHOE U apajlieIbHOE COEAMHEHUE.

Tema 7.2. Pacuer TpyOONpoBoaa ¢ HeNpePbIBHBIM H3MEHEHHEM PacxoJa Mo AJHHe.

- OCHOBHBIE pacueTHbIE YPaBHEHUS.

- [loTepu Hanopa npu U3MEHSOLEMCS 110 JJINHE PACXOJIE.

Pa3nen 8 HeycranoBuBIIeecs ABUKEHHE B HAIOPHBIX TPyOOIIpOBOAaX

Tema 8.1. I'mapaBanyecKkni yiap KaKk HeyCTAHOBHUBILeeCs: ABHKCHHE KUAKOCTH.

- l'uppaBnrueckuii ynap npyu MrHOBEHHOM 3aKpBITHH 3aTBOPA,

- ®opmyna XKyKoBCKOTo JUIsl OnpeiesieHNs OBBILICHHS JaBIE€HUS B TPYOOIIpOBO/IE.

Tema 8.2. I'mapaBiauveckuii yaap

-CKOpOCTh pacIpOCTPaHEHUs BOJIHBI THAPABINYECKOIO yapa.

- l'uppaBnanueckuii yiap npu NocTeNEHHOM 3aKPbITHH 3aTBOpa

- lnarpaMMbl ©3MEHEHUs 1aBJICHUS B TPyOOIPOBOAE MPU T'HIPABIMUECKOM yIape.
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4.3 Jlekunu, 1a00paTopHble, NPAKTHYECKHE 3aHATUSA

Tabnuua 4a

Conep:kanue JeKUuii, J1a00paTOPHOro NPAKTUKYMA, MIPAKTHYECKUX 3aHATHI U KOHTPOJIbHbIE

MeponpusTHs

CTPYHKa KMJIKOCTH.

No HaszBanue Ne 1 HazBaHMe JIeKIMH, DopMEpyeMbIe Bun Kou-Bo
w/n pasaena, JIa00pPaTOPHBIX, NPAKTHYECKUX S — KOHTPOJILHOTO |
TEMbI 3aHATHH MEPONPUATHH
Pa3zpnen 1. OcHOBHBIE 3aKOHBI TUAPOCTATUKHI 7
1. Tema 1. 1. Jlexnust 1. OCHOBHBIE TOHITHSA
[IpenmeTt u U ONIpEe/IeTICHUs, UCIIOJIb3Ye-
3aJa4n MbIe B TupaBiuke. CBs3b
JUCUUIUIMHBL | TUAPABIUKYU C IPYTUMHU 2
«I'mppaBnuka | HaykamMu. OCHOBHBIE CBOWCTBA
» JKUJIKOCTH
[IpakTuueckas padora 1
dusnyeckue CBOKCTBA YK-1.1 Tectuposanue
JKUAKOCTEHN. JaBJICHUSA B TOUKE. VYK-1.2 1
AOCoNIOTHOE, N30BITOYHOE U
BaKyyMMETPHUYECKOE
naienue. [Ibe3omeTphi,
BaKyyMMeTpbl, TuddepeHima-
JIbHBIE MAaHOMETPBHI.
['mapocTaTuyeckuii mapagokc.
Tema 1.2. Jlexums 2. OCHOBHBIC 3aKOHBI 2
OcHOBHBIE ruapoctatuku. Cuia TaBIeHus
3aKOHBI HA IUIOCKUE U LHWJIMHIpUYEC- VK-1.1
TUAPOCTATUK | KM€ MOBEPXHOCTH YK-1.2
u.. [IpakTuueckas pabora 2.
Cuna maBieHUs )KUIKOCTH Ha VK-1.1 Tectupopane
MPOU3BOJIBLHO OPUEHTUPOBAH- VK-1.2 1
HYIO MOBEPXHOCTb. DMIOPbI
JTaBJICHHUS
[IpakTuueckas pabora 3
Cuna naBienus Ha IMIUHIPH- VK-1.1 TectupoBanue 1
YeCKUe MoBepXHOCTU. LleHTp VK-1.2
JTaBJICHHS.

Pasnen 2. Bunabl 1BuKeHUs, OCHOBHBIC THAPABIMYECKUAE TTapaMeTPhI MOTOKA 4
Tema 2.1. Jlexniug 3. OCHOBHBIE BUIBI 2
OcHOBHEIE NBIDKEHUS Xunkoctu. Kiaccu- VK-1.1
BUBI (uKalys BUIOB IBIKEHUS VK-1.2
JIBYKECHUS JKHAKOCTH. MoOJIeNIb IOTOKa,

KHUIKOCTH JIMHUU TOKA, 3JIEMEHTapHAas
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IpU_ 3aJlaHHOM _ pacxojie |

Ha3zBanue Ne u Ha3BaHue JeKIUid, Bup
Ne ®opmupyembie Koxa-Bo
/i paszzena, J1a00paTOPHBIX, MPAKTHYECKUX | o ey | KOHTPOIBHOTO | (o
TEMBI 3aHATHA MEPONPUATHH

Tema 2.2 Jlexus 4 JKuBoe ceuenwe, 2

OcHoBHbIE CMOYEHHBIN NTEPUMETP, TUJI-

TUAPABIAYEC | paBIUMYeCKui paauyc. Mecr-

KHe Hasi CKOPOCTb, CPEIHSS

MapaMeTpbl CKOpPOCTb B )KMBOM CE€UCHHH, YK-1.1

MOTOKa SMIOPBI CKOPOCTEN. Y paBHEHUE YVK-1.2

KUIKOCTU HEpa3pbIBHOCTH JJIs TOTOKA

KHUJIKOCTH.

3 Pa3zgea 3. OcCHOBBI THAPOAMHAMHUKHA 9
Tema3.1. Jlexuus 5. OcHOBHBIE 4
OcHoOBHbIE YpaBHEHUS TUAPOANHAMUKH
YpaBHEHUSI HEBA3KOM KUIAKOCTU
TUAPOANHAM | -YpaBHEHUs Diliiepa U UX
UKH HUHTErpUPOBAHUE. YK-1.1

HEBSI3KOU Jlexnus 6. MUnTerpan VK-1.2
KUJKOCTH | bepHyiud. Y paBHEHUE
bepnymnu qos ctpyinku
WJICATBHOM JKHJIKOCTH
JlaboparopHas pabota Nel 3amura
Omnpenenenne ko3 Punnenra [1K-16 nabopaTopHOI 3
pacxoza Bogomepa OIIK2 paboThI
Tema3.2 [IpakTuueckas padora 4
[Ipumenenue | [IpumeHeHue ypaBHeHUs
YpaBHEHUS bepnymm u1s pacuera YK-1.1 2
bepnynnm KOPOTKHX TpyOOIpoBOOB, VK-1.2 TectupoBanue
TUISE COCTOSIIIIUX U3 HECKOJIBKUX
2JIEMEHTAapHO | YYacTKOB Pa3HOT'O AHaMeTpa
W CTPYHKH
KUJIKOCTU
4 Pa3znen 4 YpaBuenue bepHyiiiiu 11 NOTOKa peajibHOM KUIKOCTH.
Onpenesenue noTepp Hanmopa 12
Tema 4.1. Jlexums 7. VYpaBHeHue 2
YpaBHeHue bepuymm JUIst II0TOKA
bepnynnu pEaTbHOM JKUIKOCTH.
1A TIOTOKA Jlexuust 8. DHepreTuyeckas u VK-1.1 1
peanbHOI reoMeTpuyecKas WHTEPI- VK-1.2
AKHUJKOCTH. peranus ypaBHeHus1 bepHymu.
VYpaBHeHHE PaBHOMEPHOTO
JIBIKCHUS 2
Jlexkums 9  Omnpenenenue
NIOTEPh HAopa.
[IpakTuueckas pabora 5
Omnpenenenne noTepp Hamopa. VK-1.1 1
TectupoBanue
[IpakTuueckas pabora 6 YK-1.2
Omnpenenenue quamerpa TpyOs OIIK 1.2 2
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Ha3zBanue Ne u Ha3BaHue JeKIUid, Bup
Ne ®opmupyembie Koxa-Bo
w/n pa3nena, J1a60pPATOPHBIX, HPAKTHUECKUX | | o | KOHTPOIBHOTO | (o
TEMBI 3aHATHA MEPONPUATHH
Hamope
Tema 4.2. JlaboparopHas pabota Ne2 YK-1.1
[Torepu N3ydenue ypaBHEHUS VYK-1.2 2
Hamopa. bepnymnu. 3amura
JlaGopaTopHas pabota Ne3 1a00paTOPHBIX 2
Onpenenenue KodppuueHTa pabot
Hapcu
5 Pa3gen 5 Pe:xMMBI ABMIKEHUS JKUIKOCTH 9
Tema 5.1. Jlexuus 10 2
0C00E€HHOCTH | PesXUMBI ABMKEHUS KUIKOCTH VK-1.1
namuHapHoro | Jlekmus 11 VK-1.2
u OcobenHoctu TypOyJIEHTHOTO 2
TypOYJIEHTHO | M JAMUHAPHOTO PEKUMOB
IO PeKUMOB | JIBHIKEHUS
JIBUKCHHSI
JlaboparopHas pabota Ned YK-1.1 3amura
Pexxumbl ABUKEHUS KUTKOCTH VK-1.2 naboparopHoOit 3
paboThI
Tema 5.2. [IpakTrueckas padora 7
Koaddunmen | 'mapaBnudecku riaakue u YK-1.1
T TPEHHUS LIEPOXOBAThIE TOBEPXHOCTH. YK-1.2 Tectuposanue 2
(ko3 punme | OnpeneneHue KodppureHTa OIIK 1.2
ute Jlapcu) A | dapcu npu pa3snuuHbIX
pexUMax JIBUKCHUS
6 Pasnea 6 Hcreuenue uepes oTBepeTus,
HAacaJKH, KOPOTKHE 10
TPyOOIPOBO/IBI.
Tema 6.1 Jlexuwms 12. Victeuenue uepes
Hcreuenne OTBEPCTHS, IOCTOSTHHOM
yepes Harope Bugel cxxatus ctpyn 2
OTBEPCTHS, Jlexuus 13. Mcreuenue yepes
HAaCaJKH, Haca/IKu, KOpOTKHe TpyOor- VK-1.1
KOpPOTKHE POBOABI IIPU IIOCTOSSHHOM VK-1.2 1
TpyOOnpoBoOJI | Hamope
bl TIPU [IpakTuueckas pabota 8
MOCTOAHHOM | McTeueHnue uepes masbie
Harmope. OTBEPCTHS B TOHKOM CTEHKE,
Haca/IKu, KOPOTKHE TPYOBI pH
IIOCTOSIHHOM HaIlope 1
On HUE JICVCTB T YK-1.1 Tecruposarue
peneneHue 1eHCTBYIOIIETO
Haropa. VK-1.2
JlabopaTtopHas pabota No5 OIIK 1.2
3amura
Hcreuenne uepes orBepeTus, .
HAaCaJKH MPU MOCTOSTHHOM YK-1.1 naGopaTopHoi 1.5
paboThI
Harope VYK-1.2
Tema 6.2 Jlekuusa 14. Ucreuenue uepes
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Ha3zBanue

Ne u Ha3BaHue JeKIUid,

Bun

Ne ®opmupyembie Koxa-Bo
w/n pa3jeia, J1a60paTOPHBIX, HPAKTHUECKUX | | o | KOHTPOIBHOTO | (o
TEMBI 3aHATHA MEPONPUATHH
Ucteuenue OTBEPCTHUsI, HACATKH, KOPOTKHE YK-1.1 2
qyepe3 TpyOOIPOBOIBI IPH YK-1.2
OTBEpCTHS, [IEPEMEHHOM HaIope
HacaJKH, [IpakTuueckas padora 9
KOPOTKHE Hcteuenue yepes maisbie
TpyOOIPOBOJ] | OTBEPCTHSI B TOHKOM CTEHKE, YK-1.1 TectupoBanue
bl IpU HacaJKu, KOPOTKHE TPYOBI Mpu YK-1.2
IIEPEMEHHOM | IIEPEMEHHOM HaIope. OIIK 1.2 1
Harfope. Omnpenenenue BpeMeHU 3amura
M3MEHEHHsI Haropa nabopaTopHOi
JlaboparopHas pabota Ne6 YK-1.1 paboTsI
Hcreuenue yepes orBepeTHs, VK-1.2
HacaJIK{ IpU IepEMEHHOM
Harope 1.5
Pa3nes 7 I'mapaBinyeckue pacyeTbl HAIOPHBIX TPYOONIPoOBOAOB
7 6
Tema 7.1
Jlexuus 15. OcHOBHBIE
OCHOBHDIC 3aBI/IIiI/IMOCTI/I IS pacdeTa YK-1.1
3aBUCUMOCTH YK-1.2 2
IIPOCTOT0 TUAPABINYECKH
JUIs pacuera
HPOCTOro JUTMHHOTO TPyOOIpoBO/Ia
[IpakTrueckas padora 10
TUIpaBIMYEeC
KM JJIMHHOT'O Pacaernr npoctoro VK-1.1 TectupoBanue
TU/IPaBINYECKH JUIMHHOTO
TpyOOIIpOBOIT TpyGompoBoza VK-1.2 1
a ) OIIK 1.2
Tema 7.2. Jlexuus 16. IlocnenoBatens- 2
Pacuer HO€ U IapaJUIEIbHOE
TpyOOIIpOBOI | coequHEHNE TPYO, YK-1.1
ac HENPEPBIBHOE U3MEHEHUE YK-1.2
HENpPEpBIBHBI | pacxoa o JJUHE
M TpyOonpoBoa. 1
n3menenueM | Ilpaktuueckas padota 11 VK-1.1
pacxona 1o Pacuer Tpy6omnpoBona npu VK-1.2 TectupoBanue
JUTUHE. HENPEPBIBHOW pa3gaye u OIIK 1.2
TPAH3UTHOM Pacxojie
8 Pasnen 8 HeycranoBuBIIeecs: IBHKeHNE B HATIOPHBIX TPyOonpoBoaax 9
Tewma 8.1. Jlexums 17
I'mppasinnuec | ['uapasinyeckuii yaap Kak 2
KHMH yJ1ap KaK | HEyCTaHOBUBILEECS JBUKECHHE YK-1.1
HEYCTaHOBUB | KHUIAKOCTH VK-1.2
meecst [IpakTuueckas pabora 12 2
JBUKECHHE Pacuer noBelIeHNs 1aBIeHUS
KHUJKOCTU P TUAPABINYECKOM ylape B TectupoBanue
TpyOONIpoBO/IE MpH
MIHOBEHHOM M IOCTEIEHHOM
3aKpBITHH 3aTBOpa
Jleknusa 18 YK-1.1 2
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Ha3zBanue Ne u Ha3BaHue JeKIUid, Bup
Ne ®opmupyembie Koxa-Bo
/i paszzena, J1a00paTOPHBIX, MPAKTHYECKUX | o ey | KOHTPOIBHOTO | (o
TEMBI 3aHATHA MEPONPUATHH
JnarpaMMbl U3MEHEHUS YK-1.2
JIaBJICHUU TIPU OIIK 1.2
TUAPABIMYECKOM yaape
Tewma 8.2. JlaboparopHas pabota Ne7 YK-1.1 3amuTa
I'mapaBnuuec | 'mppaBnuueckuii yaap B YK-1.2 nmabopaTopHOH 3
KHid yaap TpyOOnpoBoIe paboThI
Tabmuua 5
IlepeyeHb BONPOCOB /Uil CAMOCTOSATEILHOI0 U3YYCHUS JUCHHUILIMHBI

Ne Ne pazgena n Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIs1 dopmupyeMble

n/n TeMBbI CAMOCTOSITEJILHOT0 H3YYEeHUsI KOMIIETeHIIH U

Paznes 1. OcHOBHBIE 3aKOHBI THAPOCTATHKH

1. | Tema 1.1 IIpenmer | Cunbl, AeHCTByIOLIME B MOKOALIEHCA U B
51 3a7a4M | JIBHOKYILEHCS HKUJIKOCTH. YK-1.1
JUCLHUTIIUHBI - | Pa3aMepHOCTD 1 e AMHUIBI U3MEPEHUS JUHAMUYECKOIN YK-1.2
«uapaBiuKay Y KHHEMATUYECKOW BSI3KOCTHU L U V.

2. | Tema 1.2 B3anMoCBs3bp MEXIy IaBICHUEM, N€OMETPUYECKON VYK-1.1
OCHOBHBIE 3aKOHBI | BBICOTOM M IJIOTHOCTBIO )KMJIKOCTH B Clly4ae, Korja YK-1.2
TUAPOCTATUKH 13 MacCOBBIX CHJI IEUCTBYET TOJIBKO CHJIA TSXKECTU

Paznen 2. Buabl JBHKEHUSI, OCHOBHbIC T'HAPABJIMYECKHE NAPaMeTPbI

NMOTOKA

3 | Tema 2.1 [ToHsiTHE O BUXPEBOM U MOTEHIIMAIBHOM JIBUKEHUH.

OCHOBHBIE BUIBI Cnoco6 Jlarpamxka u croco6 OJiinepa, KOTOPBIA YK-1.1
JBUKEHUS MCIIOJIb3YETCS TP OMMCAHUU JIBUKEHUSI )KUJKOCTH. YK-1.2
YKUJIKOCTH
4 | Tema2.2. [ToHATHE O MJIOCKOM (ABYMEpHOM) JBM)KEHUH,
OcCHOBHBIE OJHOMEPHOM JBUKCHUHU. VK-1.1
TUAPABINYECKUE B3auMocBs3p  TUIOIAAM  JKUBOTO  CEUYEHUS O, YK-1.2
napameTpbl TOTOKa | CMOYEHHOTO TMEepUMETpa ) U THAPABIAYECKOTO
KUJKOCTH paanyca R, a Takxke pacxoma moroka Q, cpenHei
CKOPOCTHV M IJIOLIAAH KUBOTO CEUEHUS (.
Pa3nes 3. OCHOBBI THAPOAMHAMHKH
5 | Tema3.1.
OcHOBHbIE [ToHsiTHE HEBSI3KOW KUIKOCTH.
ypaBHEHUS Harmpsixenus, BOZHUKAIOIUE B IBHKYILEHCS BA3KON YK-1.1
TUAPOJIMHAMUKHU JKUJIKOCTH. VK-1.2
HEBSI3KOU
KUJKOCTHU

6 | Tema3.2.

YpaBHeHue VYpaBHeHnue bepHyiun 171 4aCTHBIX CITy4YaeB. YK-1.1
bepnymn s daxTopsl, oT KOTOPBIX 3aBUCUT VYK-1.2
AJIEMEHTAPHOU TUPOAMHAMUYECKUI HAIOP. OIIK 1.2
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Ne Ne paznena u ITepeyennb paccMaTpuBaeMbIX BOIIPOCOB [LJIsI dopmupyemMble
n/n TeMblI CaMOCTOSITEIbHOT0 U3Y4YeHHs KOMIIeTeHI[HH
CTPYHMKH KUIAKOCTH
Paznen 4. YpaBHenne bepHy/uin 1/ IOTOKA peaibHOM KUIKOCTH.
Omnpenenenne norepp Hamopa
7 | Tema4.1. OHepreTuyeckass HMHTEpIpeTalus ypaBHEHUS VYK-1.1
YpaBHeHue bepnyinu. YK-1.2
bepnynnu ns B3anmoCBs3b ylIeNbHOW KUHETHYECKOW JHEPTHH, OIIK 1.2
MOTOKA PEaIbHOM | CKOPOCTHOTO Haropa u kod¢durmenHTa
KUAKOCTU KMHETUYECKOU SHEPTHUH Ol.
8 | Tema4.2. KacarenbHble HapsDKEHUS U MX pacpeesIeHUs IpU VYK-1.1
ITorepu Hamopa PaBHOMEPHOM JBUKCHUHU. YK-1.2
3aBUCHUMOCTh IIOTEPh Hamopa OT IapaMeTpPOB OIIK 1.2
MOTOKA.
Pa3nes 5. Pesxumbl I1BH:KEHUS dKUIKOCTH
Tema Uucno PeliHonbaca U €ro KpUTUUECKOE 3HAYCHHE. VK-1.1
5.1.0cobennoctn | [IByxcioliHas MoJieibh TypOyJIGHTHOTO ITOTOKA. YK-1.2
JJaMUHAPHOTO U Jlorapudmuueckuii 3aKOH pacrpeneneHus OIIK 1.2
TypOyIeHTHOTO CKOPOCTEH B TYpOYJIEHTHOM MOTOKE.
PEKUMOB
JIBIKCHUSI
Tema5. 2. Koaddunument Japcu mnpu  JamMHHApHOM U YK-1.1
Koaddunmenre TypOyJIEHTHOM PEXHUME ABUKECHHUS. YK-1.2
TpeHust TypOyaeHTHBIN peXUM U 30HbI COMPOTUBIICHHUS. OIIK 1.2
(xordpunrente
Hapcm) A
Pasnen 6. UcTeueHnne yepe3 0OTBEpPCTHS, HACATKHU, KOPOTKHE
TPYOONIPOBOBI
Tema 6.1. BakyyM BO BHEIIHEM LIMJIIMHAPUYECKOM HACAIKE. YK-1.1
Hcteuenne uepe3 | CpaBHEHME  THUAPABIMYECKMX  XapaKTEPUCTHUK VYK-1.2
OTBEpCTHS, OTBEPCTHUI U HACATKOB. OIIK 1.2
Hacaaku, kopotkue | Koaddumment pacxona cuctremsl
TpyOONPOBOIBI
MIPU OCTOSIHHOM
Harope.
Tema 6.2. HcreueHne mnpu H3MEHEHHMM YpOBHEH B 00OMX
Ucrteuenne uepes pe3epByapax. YK-1.1
OTBEPCTHS, Bpewms OIIOPOXKHEHUS LWJIMHIPUYECKOTO YK-1.2
HAaCaJIKu, KOPOTKHE | pe3epByapa 4epe3 OTBEPCTHUE B €0 JTHE. OIIK 1.2
TpyOOIPOBOIBI
IpU IEPEMEHHOM
Hanope
Paszpnen 7. 'mapaBinyeckue pacyerbl HAMOPHBIX TPYOONIPOBOAOB
Tema 7.1. [loHsiTie TUAPABIUYECKH JJIUHHOTO, HAMOPHOTO,
OCHOBHBIC pocToro TpyoompoBoia.
3aBUCUMOCTH IS YK-1.1
pacuera nnpoctoro | OCHOBHOE pacyeTHOE YpPaBHEHWE THJIPABINYECKU YK-1.2
TUAPABINYECKHU JUIMHHOT'O TpyOornpoBoa OIIK 1.2
JUTMHHOTO
TpyOompoBoa
Tema 7.2. Pacuer [TonsaTtue TPAH3UTHOTO pacxolla MW pacxoja VK-1.1
TpyOompoBoja ¢ HENPEPBIBHOW pa3gayu. YK-1.2
HEIPEPBIBHBIM PacxonHast XapakTepuCTHKA, €€ Pa3MEpPHOCTb. OIIK 1.2
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Ne Ne paznena n Ilepeuyenb paccMaTpuBaeMbIX BONPOCOB /1JIs1 dopmupyemMble
n/n TEeMBbI CAMOCTOSITEJILHOT0 H3YUYEeHUsI KOMIIETEHIIMHN
M3MCHCHUEM
pacxoja 1o JIMHE.
Pa3nen 8. HeycranoBuBIIEeCs: IBMKEHNE B HATIOPHBIX
TPpyOOnpoBoaax
Tema 8.1. XapakTepUCTUKN TPYOONpPOBOJA U KHUAKOCTH, OT VYK-1.1
I'mapaBanyeckuit KOTOPBIX 3aBUCUT BEJIMYMHA MOBBIICHUS JaBICHUS VK-1.2
yaap Kak IIPU TUJIPABINYECKOM yIape. OIIK 1.2
HEyCTaHOBUBIIEECS
JIBIDKCHUE
JKUIKOCTH
Tema 8.2. I'mppaBnuueckuil yaap T1Hpd  MIHOBEHHOM U YK-1.1
I'mapaBanyeckuit MOCTEIIEHHOM 3aKPBITUHU 3aIBUKKH. VK-1.2
yzaap OIIK 1.2
5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
Tabauua 6

IIpumeHeHNe aAKTUBHBIX U HHTEPAKTUBHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIH

HaumenoBanue HCII0Jb3YEMBIX AKTUBHBIX U

N;_) Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00pPa30BaTeIbHbIX
i TeXHOJIOTHH
1. OCHOBHBIE 3aKOHBI J
TUAPOCTATUKU [13 | TecToBbIE TEXHOIOTHHU
2. Buasl nBuKeHUs, OCHOBHEBIE JI
TUAPABIMYECKUE apaMETPhI
IIOTOKA
3. OcCHOBBI TUJIPOJIMHAMUKHI J
113 TecToBble TEXHOIOTUHU. TEXHOJOrMU aKTUBHOTO
JIP | oOyueHus (pabota MaJIbIMU TPYIIIIaMH)
4. YpaBuenue bepnymm mis J TexHoIOrUM aKTUBHOTO O0yUYEHUS (JISKIIHSI-
MOTOKA PeabHOM KUIAKOCTH. Oecena)
Onpenenenne noreps Hanopa. | [I3 | TecToBble TEXHOTOTHH.
JIP | TexHoMOrMM aKTUBHOTO OOyUYEHUS
(paboTa MasbIMU TPpyIIIaMH)
5. PexxuMEl nBmkeHnd Kuakoctu. | JI TexHomornM aKTUBHOTO 00y4YeHUS (JICKITHS-
Oecema)
113 TecToBbIE TEXHOIOTHH.
JIP | TexHONIOTHH aKTUBHOTO O0YUYEHHS
(paboTa MabIMH IpyTIIaMH)
6. Hcreyenune )XUIKOCTH NpU J
MMOCTOSTHHOM M ITIEPEMEHHOM I13 TecToBbIe TEXHOJIOTHHI
Harope JIP | TexHnomoruu akTuBHOrO 00yuyeHus (padbora B
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N HanmeHoBaHMe HCII0JIb3YeMBbIX AKTUBHBIX H
;') Tema u popma 3anaTus HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX
v TeXHOJIOT I
MaJIbIX TpyTIax)
7. I'mapaBauyeckue pacyeTsl JI
HAMIOPHBIX TPYOOIIPOBOIOB [13 | TecTroBble TEXHOIOTMU
8. |HeycranoBusmieecs apmxenue | JI
JKUJKOCTH B HAITOPHBIX I13 TecToBBIEC TEXHOJIOTUU
TpyOompoBoOJax. JIP | Texnonoruu akTuBHOTO 00yueHHs (paboTa B
MaJibIX IPyIIax)

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAS aTTECTAIMS 10 UTOraM
OCBOEHUS TUCHHILIMHBI

6.1. TunoBble KOHTPOJILHBIE 32JAHUSI MJIA MHbIE MAaTEPHAJIbI, HE00X0AMMBbIe J1JIs1 OLEHKH
3HAHUI, yMEHM 1 HABBIKOB U (MJIN) ONBITA 1eATeJIbHOCTH

[IpumepHas TemaTuka KypcoBoil paboThl
«I'unpaBnuyeckuil pacyeT 3J€MEHTOB B0103a00pa Ha peke N»
Pasnensr:
-TUIpOCTaTHKA (OINpeesIeHNe CUITbI IABICHUS Ha IUIOCKUE U KPUBOJIMHEHHBIE
MOBEPXHOCTH);
-npuMeHenune ypasHeHust bepuymnu (Ilpumenenue ypasuenus bepnymnu s pacuera
KOPOTKUX TPyOOIPOBOIOB, COCTOSAIIUX U3 HECKOJIBKUX YYAaCTKOB PA3HOT'O IUAMETPA);
-ACTeUEHHE KHUJIKOCTH Yepe3 OTBEPCTHE, HACAIKU, KOPOTKUE TPYObI
(Onpenenenue 1eHCTBYIOLIETO HAMOPA IIPU UCTEUEHUH YEPE3 Majlble OTBEPCTUSI B TOHKOU
CTEHKE, HacaJIKu, KOPOTKUE TPYOBI IIPU MOCTOSHHOM M TIEPEMEHHOM Harope);
- TU/IPABIMYECKUN pacueT HamopHbIX TpyOonpoBo1oB (Pacuet TpyOonpoBoaa nmpu
HENpEepbIBHOM pazade U TPAH3UTHOM PACXOJe);
-TUAPaBINYECKUM yaap B TpyoomnpoBoje (Pacuer moBslllieHUs 1aBIeHUS pU
THJIPABIMYECKOM yape B TPyOOIpOBOJIE).

HpI/IMepHHe TECThI JIA TCKYIIETO U IIPOMCIKYTOYHOI'O KOHTPOJIA 3HaHUI 06yqa}om1/1xc;{
Pazgen 2. OcHOBHBIC TUAPABINYCCKUC MTapaMETPhI ITIOTOKA JKUJAKOCTH.

1.06BEMHOE KOJIMYECTBO XHUJIKOCTH, ITIPOXOIAIIEN YEPE3 )KUBOE CEUEHUE
I[TOTOKA B EAMHUITY BPEMEHH, HA3BIBAETCS
2. JUIMHA JIMHUU, ITO KOTOPO! XUJIKOCTh B XKUBOM CEUEHUU COITPUKACAETCS
C TBEPABIMU ITOBEPXHOCTAMU, OTPAHUUYNBAIOIHINMMU I[TOTOK,

HA3BIBAETCHA

3. IIOTEHLMAJIBHOE JABMKEHUME ABJIAETCA

1. Bcerma 0e€3BUXPEBBIM
2. Bcerja BUXPEBBIM

3. BUXPCBBIM UJIN 663BI/IXpeBLIM, B 3aBUCHUMOCTHU OT CKOPOCTH
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4. BHUXpPEBBIM WM OE3BUXPEBBIM, B 3aBHCUMOCTH OT JIaBJICHUS
4.11PU HEYCTAHOBUBIIEMCS ABMXXEHNUM CKOPOCTb YACTULBI XKUAKOCTHU
3ABUCUT

1. OT BpeMeHHU U KOOPJHHAT

2. TOJBKO OT BPEMEHHU

3. TOJBKO OT KOOpJIMHAT

4

OT BPEMEHU U KOOpAUHATBI X

5.CPEJHAA CKOPOCTD ITIOTOKA B JAHHOM CEYEHMU OITPEAEJIAETCA 110
DOOPMVIIE

Lov=2

()
2. U=.2gh
3. U, =/eRl
4. V=C-RI

Bomnpocs! k 3amuTe 1a00paTopHbIX paboT

Paznen 3, rema 3.2. [loTrepu Hamopa.

Jlaboparopnas pabota Ne3 Omnpenenenue kodddummenta Japcu

1.IlpuBeaure hopmyity noTepsh MO AJIMHE U MOSICHUTE BXOJAIIUE B

Hee BEJINYUHBI.

2.Kak onbITHBIM IyTeM HailTu 3HaueHue A?

3. OT KakMX XapaKTepUCTUK 3aBUCUT KodpuuueHT dapcu?

4.1Ipu KakuX yciaoBUAX KOAPPHUIMEHT A HE 3aBUCHUT OT IIEPOXOBATOCTH?

5. B xakoif 30He conpoTuBieHus Ko3puuueHT A He 3aBUCUT OT uncia Re?

6. ITouemy oHY M3 30H COIIPOTUBIIEHHSI Ha3bIBAIOT KBaIPATUYHOMN?

Bomnpocs! k 3amuTe KypcoBoil paboThl

Paznen 8 Tema 8.2. 'mapaBnuueckuit ynap

1. [TpyunHBI BO3HUKHOBEHHUSI THIPABIMYECKOT0 yaapa?

2. OT KaKuX XapaKTEePUCTHK TPyOOIpPOBOJa U )KUIKOCTU 3aBUCUT BEIMYNHA MOBBIIICHUS J1aBICHUS
IIPYU TUAPABIMYECKOM yape?

3. Bunel ruapaBinyeckoro yaapa’?

4. I'ne Oonpiue BenuurHa (asbl yaapa: B YyTYHHOM UM OETOHHOM TpyOonpoBo/ie (ITPH OJIMHAKOBBIX

pasmepax), U mouemy?

HepequL BOITPOCOB, BBIHOCHUMBIX Ha 9K3aMCH:
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15.
16.

17.

18.

19.

20.
. CrtocoObl onvicaHus IBUKEHUS )KUIKOCTH.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
. Knaccugukanus noteps Hamopa.
42.
43.

41

du3nyeckue CBOMCTBA JKUIKOCTEH.

Oco0sIe cBOIiCTBA BOJIBI.

Bs3kocTh JXUIKOCTH.

Cuuibl, 1EWCTBYIONIME HA YACTHUILY JKUJIKOCTH.

['mapocTaTuyeckoe 1aBlIeHUE U €0 CBOKCTBA.

JuddepeHnmanbaple ypaBHEHUS PAaBHOBECHUS KUAKOCTH (Y paBHEHUS DUiiepa).
OcHOBHOE YpaBHEHHE TUPOCTATUKH.

dopMmyna 711 BBIYUCICHHS THIPOCTATUYECKOTO JIABJICHUS B TOUKE.
AOGCoIIOTHOE, U30BITOYHOE M BAKYYMMETPHUYECKOE JTaBJICHHE (pa3pekeHue).

. [Tbe3oMeTpbI, MaHOMETPHI, MU (HEepeHIIMATEHBIC MAHOMETPBHI.

. [ToBepXHOCTH paBHOTO JaBJICHUS

. 3akoH Ilackais.

. DIIOpbI JTaBJICHUS.

. Cua ruipoCTaTUYECKOro AaBiICHUS KUAKOCTH Ha TNIOCKUE TOPU30HTAIIbHBIE

IIOBEPXHOCTH.
I'mppocraTuyeckuii mapaaokc.

Cuna ruipoCTaTUYECKOrO 1aBICHUS )KUIKOCTH Ha IUIOCKYI0 IIPOU3BOJIBHO
OPHUCHTHPOBAHHYIO ITOBCPXHOCTD.

LleHTp naBieHUs U ONPEAEICHHUE €ro MOJIOKEHUS MTPHU JEeHCTBUU CUIIbI THAPOCTATUYECKOTO
JIaBJICHUS Ha IUIOCKYIO IPOU3BOJIBHO OPUEHTUPOBAHHYIO [IOBEPXHOCTD.
I'pado-ananuTuueckuii cnocoO orpeesieHus MON0KEHUS LIEHTPa AaBJICHUS IIPH JeHCTBUN
CHJIbI THAPOCTATUYCCKOI'O JaBJICHHA Ha IJIOCKYIO IMMPOMU3BOJIBHO OPUCHTUPOBAHHYIO
IIOBEPXHOCTb.

Cuita THAPOCTATUYCCKOr0 JaBJICHUS JXUAKOCTH HAa KpI/IBOJ'II/IHef/'IHYIO ONUIMHAPHUYCCKYIO
MIOBEPXHOCTb C TOPU30HTAIBHOM 00pa3yroeil.

Teno naBneHus.

JIBr>KeHne 4acTULb] )KUAKOCTU. [IoHATHE O BUXPEBOM M NIOTEHIIMAIBHOM JIBHKCHHH.
JIuHMsI TOKA U €€ ypaBHEHHUE.

HeycranoBuBieecs 1 yCTaHOBUBIIEECS JBUKEHUS )KUIKOCTH.

PaBHOMEpHOE ¥ HEPABHOMEPHOE JABUKEHUE.

[InaBHO-M3MEHSIOLIEECS JBUKEHUE KUIKOCTH

ITOTOK >KHIKOCTH U €ro KIacCU(pHUKAIH [0 XapaKTepy IPaHuLl.

[Inomane xKUBOro cedeHus MOTOKa, CMOYEHHBIN IEPUMETP U TMAPABINYECKUM paguycC.
Pacxon, cpenssis CKOPOCTb.

Onpenenutb pacxo] KUAKOCTH B Kpyrioll Tpybe nuamerpom d = 0,2 M npu cpenHeit
CKOpoCTH JIBHKeHus V =1 wm/c

YpaBHEHHE HEPA3PBIBHOCTH /IS TIOTOKA KUIKOCTH.

JuddepennunanbHble ypaBHEHHS JBH)KEHUS HEBSA3KOM ®KUIKOCTH (ypaBHEHHUE Diiepa).
WNurerpan beprymm

OOuwmii Bug ypaBHeHus bepnysu.

YpaBHenue bepHyun 1711 yCTaHOBUBIIETOCS JBUKEHUS HEBSA3KOW HEC)KUMAEMOM
KHJIKOCTH (CITyyaid, KOrJja U3 MacCOBBIX CHUJI IEHCTBYET TOJIBKO CHJIa TSKECTH).
OHepreTuyeckas MHTEpIpeTalys ypaBHEHNUsI bepHyJIUIN 11 yCTaHOBUBLIETOCS JBUKEHUS
KUIKOCTH.

['eomerpuueckas nHTEeprpeTanus ypaBHeHUs1 bepHy UM 711 yCTaHOBHUBILETOCS JIBUKEHUS
KUIKOCTH.

VYpaBHeHue bepHyum 1715 3JIEMEHTApHON CTPYHKH peabHOM KUIKOCTH.

VYpaBHeHue bepHysuM 711 IOTOKA peaabHOM KHUIKOCTH.

I'mppaBnnueckuii U Mbe30METPUUECKUI YKIOHBI. HanopHas u nbe3omMeTpuyeckast JINHNAH.

[Torepu Hanopa 1o juuHe, GopMyJia Ui UX ONPEAEICHUS.
MecTtHble IOTEpU Haropa, GopMmyia A UX ONpeaesICHHs.
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44,

45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
. [lonsiTrie 06 06JACTSIX COMPOTHUBIICHUS MTPU TYPOYJIECHTHOM PEKUME ABMXKEHUS (TPaHULIBL,

55

56.

57.

58

59.
60.

61.

62.
63.
64.

65.
66.

67.
68.
69.
70.
71.

72.

73.

74.
75.
76.
77.
78.
79.
80.
81.
82.

dopmyIibl Ui CpeHEN CKOPOCTH M pacxo/ia MpH PaBHOMEPHOM JBMKEHUH KHUIKOCTH
(bopmymna Ile3wn).

Omnpenenenue pacxoa IpU paBHOMEPHOM JIBUKEHHH.

Pexxumbl IBUKEHUS )KUKOCTH.

Oco0eHHOCTH JIAMUHAPHOTO M TYpOYJICHTHOTO PEKUMA ABHKCHHS.

JIByxcnoiiHast MoJieNb TypOyJI€HTHOTO MOTOKA.

Hucno PeliHonbICa U €r0 KPUTHUECKOE 3HAUECHUE.

Omnpenenuts unciio PeitHobaca moTOKa B KpyTiioi TpyOe nuamerpom d = 0,2 M ipu cpeHen
CKOPOCTH JIBHXKEHUS KHUIKOCTH V=IMm/c u ko3pPuirienTe KNHEeMaTHYeCKOM BSI3KOCTH V =
0,01cm?

lMunpaBnuuecky riajKue U mepoXoBaThle CTEHKHU.

Pacnpenenenue ckopocTeil pu JaMUHAPHOM U TYpOYJICHTHOM PEKUMaX ABHKCHHUSL.
[Tynbcanuu CKOpOCTH MPH TYPOYJIEHTHOM PEXKUME JBUKECHHUSL.

3aBUCUMOCTb IOTEPH HANOPA IO JJIMHE OT CPEAHEN CKOPOCTH MOTOKA SKUIKOCTH.

onpexaenenue kodpdumnuenrta lapcu).

Onpenenenne ko3 duiineHTa ruypaBIHuecKoro TPEHU B KBaJIPATUYHOHN 30HE
COIPOTHUBIICHUSI.

Onpenenenue ko3 duimeHTa rupaBInuecKoro TPEHUs B 00JaCTH THAPABINYCCKU
IJIaJKAX TOBEPXHOCTEM.

. Onpenenenue koddduieHTa TUAPABINIECKOT0 TPEHUS MIPH TAMUHAPHOM PEXKHME

JIBUKEHMUSL.
Onpenenenue koddhdumeHTa rTuAPaBINIECKOr0 TPEHUS B TaOOPATOPHBIX YCIOBUSX.
Hcredyenune KUIKOCTH Yepe3 Majoe€ HE3ATOIIEHHOE OTBEPCTUE C OCTPOM KPOMKOI
(ucteyeHue MpHU MOCTOSTHHOM HArope).

OcHOBHBIE pacdyeTHbIC (OPMYJIBI IIPU HCTEUCHUH KUAKOCTH YePe3 MAJIOEe HE3aTOIIICHHOE
OTBEPCTUE C OCTPOI KPOMKOIA.

[TosiHOE U HEMOJIHOE CKATHE CTPYH; COBEPLICHHOE U HECOBEPILIEHHOE CKATHE CTPYH.
®opmynsl Ui ko3 duiireHTa pacxoja npu HEMOJIHOM U HECOBEPIICHHOM C)KaTHH.
Koaddunnentsl cxatusi, CKOPOCTH U pacxoja NpU HUCTEYEHHUM Yepe3 HEe3aTOIIEHHOE
OTBEPCTHUE C OCTPON KPOMKOM.

HNuBepcus crpyu.

Hcredenns KUAKOCTH Yepe3 BHEIIHUE HE3aTOIUIEHHBIE IMIIMHAPUYECKUE HACATKN
(ucTeyeHue NMpu NOCTOSIHHOM Harope). OCHOBHBIE pacyeTHbIE (POPMYJIBI.

BakyyM BO BHEIIHEM LMIMHAPUYECKOM HACAJKE U €rO ONPECIICHUE.

NcTedenns KUAKOCTU Yepe3 HELMINHIPUYECKHE HACAIKH.

VcTeueHus ®KHUIKOCTH Yepe3 KOPOTKHE TPYOBI.

Koaddunument pacxoga cucreMsl TpyoO.

VcTeueHne )KUIKOCTH Yepe3 OTBEPCTHS, HACAIKU U KOPOTKHE TPYOBI IPU EPEMEHHOM
Harnope 1 MOCTOSIHHOM IPUTOKE.

Hcredenne )XUIKOCTH U3 IPU3MAaTHUECKOTO pe3epByapa 4epe3 HE3aTOIIEHHOE U
3aTOIUIEHHOE OTBEPCTHE MIPHU OTCYTCTBUU MPUTOKA (UCTEUEHHE MTPU MIEPEMEHHOM HAIope).
VcTeuenne )kxMIKOCTU IPU U3MEHEHUH YPOBHEH B 000X pe3epByapax (MCTeUeHHe npu
TIepEMEHHOM HaIope).

Pacuer nimHHOrO TpyOONIpPOBOIA TOCTOSTHHOTO TMaMeTpa.

OcHoBHbIE pacyeTHbIE POPMYJIBI TPOCTOTO TUAPABINYECKH IITMHHOTO TPYOOIIPOBO/A.
Pacuer nocienoBaTebHO COETMHEHHBIX THAPABINYECKH JUIMHHBIX TPYO.

Pacuer napasnienbHO CO€AMHEHHBIX THAPABINYECKU JUIMHHBIX TPYO.

[loTepu Hamopa npu HENPEPHIBHOM pa3adye U TPAH3UTHOM PaCXOe KUIKOCTH.
I'unpaBnuueckuit ynap B Tpy6ax (onpeaeneHue) U IpUYUHbI €0 BOZHUKHOBEHUS.
I'mapaBnrueckuil yaap npu MrHOBEHHOM 3aKpBITHH 3aTBOpa B TpyOax.

lMunpaBnuueckuii ynap npu NocTeneHHOM 3aKPBITHH 3aTBOpa B TpyOax

®opmyna H.E. )KykoBckoro uist onpeaeneHys MOBbILIEHUS 1aBIEHUS.
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83. BriBog popmynsr H.E JKykoBcKoro 11t MOBBIMIECHUS TaBICHUS TIPU THIPABINYECKOM
yaape.
84. Buibl ruipaBiInvecKoro yaapa.
85. ®aza ynapa u nepuo] KojaeObaHuil mpu rUApaBIMIECKOM yaape.
86. CKOpOCTh pacTipOCTPAHEHUS BOJIHBI THAPABINYECKOTO yaapa.
87. Ilpsimoii 1 HEPAMOUN THAPABINYCCKUEC yAAPHI M (OPMYIIBI JUTsl ONIPEACIICHHS
MaKCUMaJIbHOTO TIOBBIILICHUS JIABJICHUS.

6.2. Onucanue nokaszarejel 1 KpUTepHeB KOHTPOJISA yCIIEeBAEMOCTH, ONMUCAHUE IIKAJ
OLICHUBAHMS

Jls OLIEHKM 3HAHWM, YMEHHUH, HAaBBIKOB M ()OPMHUPOBAHUS KOMIETEHLUH MO JAUCLUILIMHE
MOKET IIPUMEHSTHCS TPAAHIMOHHASA CUCTEMAa KOHTPOJIA U OLIEHKH YCIIEBAEMOCTHU CTYIECHTOB.

Cucrema Tekylero KOHTpOJIA U yCIIEBAEMOCTH CTYIE€HTa OCYLIECTBIIACTCS IIPU BBIIOJIHEHUU
TECTUPOBAHUS 110 KAXKJOMY Pa3Jielny IUCIHUILIMHBI, BEIIOJIHEHUS U 3aIIUTHI JJAOOPATOPHBIX padoT, a
TAK)KE PELICHUS TUIIOBBIX 3a]au.

JUJ1st OLIeHKY 3HAHWH, YMEHHIA, HABBIKOB M ()OPMHUPOBAHUSI KOMITETCHIIUHU ITPH IPOMEKYTOUHON
aTTeCTally 3HaHUM TaKXXe MPUMEHSIETCS TPaAULIMOHHAs CUCTEMa KOHTPOJI 3HAHUH.

[Ipu kouTponme 3HaHW B (QopMe »dK3aMeHa TMpeNnoAaBaTelb HCIOIb3YEeT METO]
UHIUBUYaIbHOTO co0OeceloBaHMsA, B XOJA€ KOTOPOrO OOCYXJIaeT €O CTYJEHTOM HECKOJIBKO
BOIIPOCOB, BXOIAIIMX B Omier w3 y4eOHOW mporpammbl. [Ipum HEOOXOAMMOCTH MOTYT OBITh
IIPEJI0KEHBI JOMIOJIHUTENbHBIE BOIIPOCHI, 3a1a4U U IIPUMEDPBI.

Omnucanue KpUTCPUCB OLCHUBAHUA OJI IIPOBCACHUA TeKyH.IefI aTTcCTalluu 06y11a101111/1xc51 1o

mucuuruinae «['mapaBnukay B popMe TECTUPOBAHUSI.

Tabnuua 7a
Kputepun orieHUBaHHSI TEKYIICH yCTIEBAEMOCTH B ()OpME TECTUPOBAHHUS

Illkana oneHUBaHUSA 3auer
umeercs 6osiee 60% MpaBUIBLHBIX OTBETOB TECTA 3auér
umeercsa menee 60% mpaBUIILHBIX OTBETOB TECTA Hezauér

Onucanue KpuTepueB OLEHUBAHUS AJIS IPOBECHNS TEKYIIEH aTTecTallui 00yJaroLIuXcs 1Mo
muctumuinie «['uapasivkay B popme 3amuThl 1a00paTOpHBIX padoT.

Tabmnuma 70
Kputepuu onenuBanus B hopMe 3alIUThI JJaOOPATOPHBIX padoT.

Onenka Kpurtepun onenuBanus

"3a4yer" BBICTABIISIETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, He JOMyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE HAa BOIIPOCHI MO TEOPETUIECKOM YaCTH JIaDOpaTOPHOM

3auer T
paboThl, MpaBUIBHO (HOPMYIHUPYET IIENIN U 3a/1a4u JabopaTopHOil paboThI,
MOpAIOK €€ BBINIOJHCHUA, BJIAACCT HCO6XO)II/IMBIMI/I HaBbIKaMH aHalin3a "
MOACIIMPOBAHHSA, SKCIICPUMCHTAJILHOI'O UCCJICIOBAHUS.
"He3aueT" BBICTABISETCS CTYICHTY, KOTOPBIN HE 3HAET 3HAUUTEIIBHON YacTH
Hesauer Marepuaiga J1abopatopHOl  pabOThl, HEYBEpEHHO, C  OOJBITUMHU

3aTPYAHCHUSAMU ONPCACIICT LCJIM W 3aJadu J1a60paTopH0171 paGOTLI,
MOpAIOK €€ BBIIIOJHCHUSA, HC BJIAACCT HGO6XOJII/IMBIMI/I HaBBIKaAMH aHaJIu3a u
MOACIUPOBaHUA, OKCIICPUMEHTAJIBHOI'O UCCIIEAOBAHUA
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Onucanue mKaJlbl ¥ KPUTEPUEB OLIEHUBAHUS JUUIsl IPOBEACHUS IPOMEXYTOUYHOHN aTTeCTallun
oOyuaromuxcs o qucuuiuibe «I'mapasiarka» B GopMe 3aluThl KypcOBOH paOOTHI.

Tabmuna 78

Kputepun onenuBanus B popMe 3alIUTHI KypCOBOM paboThI

Onenka

Kpurepuu oneHuBanust

Bricokuii ypoBeHb «5»
(oTIMYHO)

OIICHKY «OTJMYHO» 3aCTy>KUBACT CTYJEHT, OCBOUBIIINI 3HAHUS,
YMEHHUsI, KOMIIETEHIIUN U TEOpETUUECKHil MaTepuan 6e3 npoOesos;
YMEET yBS3BIBATH TEOPHIO C MPAKTUKOMN, PABUILHO 00OCHOBBIBACT
MIPUHATOE PELIEHUE, BIa/ICET HaBbIKaMU U IPHUEMaMU BbIIOJHEHUS
MPaKTUYECKUX 3a/1a4 U BJIaJI€eT METOAMKAMH PACUYETa, BHIMOIHUBIINN
KypCOBYIO pa0OTy U BKJIIOYAIOINIUE B Hee rpauKu U YepTex U Ha
BBICOKOM Ka4eCTBEHHOM ypoBHe. [IpakTrueckue HaBbIKU
npohecCHOHANBEHOTO MPUMEHEHHSI OCBOSHHBIX 3HAHHIMA
copmupoBanbl. KomnereHuuu, 3akperui€HHbIE 3a TUCLHUILUIUHOM,
c(hopMUpOBaHbI HA YPOBHE — BHICOKHII.

Cpennuii ypoBeHb «4»
(xoporo)

OLICHKY «XOPOILO0» 3aCIy>KUBAET CTYIEHT, IPAKTUUECKU IOJTHOCTHIO
OCBOMBILIUI 3HaHUS, YMEHUS, KOMIETEHLIUU U TEOPETUUECKUN
MaTepHall, FPaMOTHO U 10 CYHIECTBY U3JIaraeT €ro, JOIMycKas He
CYLIECTBEHHbIE HETOUYHOCTEH B OTBETE Ha BOIPOCHI, IPABUIILHO
MPUMEHSIET TEOPETUUECKHE MTOJIOKEHUSI ITPH PELIEHUH TPAKTHUYECKUX
BOIIPOCOB U 33J1ay, KypcoBasi paboTa U Mpe/cTaBIeHHbIE TpapUKu U
YepTeKU HE OLIEHEHAa MaKCUMaJIbHBIM YKciIoM OamioB. B ocHoBHOM
chopMHpoBal MpaKTHUECKue HaBbIKU. KoMneTeHum, 3akperiéHHbIe
3a IMCHUILUIMHON, cpOpMUPOBaHBI HA YPOBHE — XOPOUIHA (CpeHUN).

IToporoselii ypoBeHb
«3»
(YOBIIETBOPUTENBHO)

OLICHKY «Y/AOBJIETBOPHUTEJIbHO» 3aClly’KUBAa€T CTYJIEHT, YaCTUYHO C
npoOenaMyd  OCBOMBIIMM  3HAHUWS, YMEHHUS, KOMIIETEHIUH U
TEOPETUYECKUN MaTepuai, JOIYCKAaeT HETOYHOCTH, HEAOCTATOYHO
MpaBUIbHBIE (bopMyIMpPOBKH, HapyLIECHUS JIOTUYECKON
MOCIEA0BATEIBHOCTH B M3JI0)KEHUHU, UCIIBITHIBACT 3aTPYIHEHUS IpU
BBITIOJIHEHUH KypCOBOM pPaOOThI, KOTOpas OIICHEHAa YWCIIOM OaljioB
ONMU3KUM K MUHHUMaJbHOMY, HE BJIaJIe€T BCEMU METOJIMKAMU pacueTa,
BBIMIOJHUBIINM KYpCOBYIO pabOTy U BKJIIOUAIOUINE B Hee rpadpuku u
YEpPTEKU Ha HHU3KOM KAayeCTBEHHOM YPOBHE. Hexoropsie
IpakTUYEeCKHEe  HaBblkM He  cdopMupoBaHbl. KomnereHuuu,
3aKperI€HHbIe 33 JUCHUIUIMHON, CQOpPMHUPOBAaHBI HAa YPOBHE —
JTOCTATOYHBIH.

MuHUMATBHBIN
YPOBEHB «2»
(HEeyJOBJIETBOPUTEIHHO)

OLICHKY «HEYHOBJETBOPHUTEJBbHO» 3acIy)XUBaeT CTyJIEHT, He
OCBOMBIITHH 3HaHUA, YMCHUSA, KOMIICTCHIHUU U TeOpeTI/I‘ICCKI/Iﬁ
Marepuall, KypcoBylo paboTy He BBITIOJIHWII, IPAKTUYECKUE HABBIKU HE
chopmupoBanbl. KommnereHuu, 3akperyi€éHHbIE 32 TUCHUTIINHON, He
c(OpMHPOBAHBI.

Ornucanue mKanbl U KpUTEPUEB OLIEHUBAHUS ISl IPOBEACHUS MPOMEXYTOUHOU aTTeCTalluU
obOyuaronuxcs o aucuuruinHe «I uapasiauka» B GopMe dK3aMeHa

Tabmuma 8
Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHUs!

Onenka

Kpurepumn oueHnBanus

Bricokuii ypoBeHb «5»

OLCHKY «OTJIHYHO0» 3aCITYXUBACT CTYACHT, OCBOMBIIIHH 3HaHMHA,
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(oTIMYHO) YMEHUs1, KOMIIETEHIIUU U TEOPETUYECKUI MaTeprai 0e3 mpoOesos;
YMEET TECHO YBS3bIBATh TEOPHUIO C MPAKTUKON, CBOOOIHO CIIpaBIIsieTCs
C 3aJlayaMu, BOIIPOCAMHU U JPYTUMHU BUJIAMU TPUMEHEHUS 3HAaHU U,
MIPUYEM HE 3aTPYJHSETCA C OTBETOM IPU BUIOM3MEHEHUU 3aJaHUN,
IIPaBUJIBHO OOOCHOBBIBAET MIPUHATOE PELLIEHUE, BIAJCET
Pa3HOCTOPOHHUMHM HAaBBbIKAMU U IPUEMAMH BBINIOJHEHUS
IIPAKTUYECKMX 3a7a4, BBIMOJIHUBIINN BCE 3ajaHMs], IPELyCMOTPEHHbIE
y4eOHBIM IJIAHOM Ha BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTUYECKUE
HaBBIKH MTPOPECCUOHATBHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN
chopmupoBanbl. Komnerenuuu, 3akperui€HHbIe 3a TUCIUILUIUHOM,
c(hOpMHPOBAHBI HA YPOBHE — BBICOKHIA.

Cpenuuii ypoBeHb «4» | CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOC, TPABUIHHO

OLICHKY «XO0pOoHI0» 3aCIy>KUBACT CTYACHT, IPAKTUYCCKU ITOJTHOCTBIO
OCBOUBIIIHIM 3HaHWA, YMCHUA, KOMIICTCHIIUNA U TeOpeTI/I‘ICCKI/Iﬁ
MaTCpHral, rpaMOTHO U IO CYHICCTBY HU3JIaracT €ro, He JOIIyCKasi

(xoporo) MPUMEHSET TEOPETUICCKHE TIOJI0KCHUS TIPU PEIICHUH MPAKTHUYECKUX
BOIIPOCOB H 3a]1a4, BJIaJiceT HEOOXOTUMBIMHA HABBIKAMH U IIPUEMaMH
UX BBITOJIHEHHS], B OCHOBHOM C()OPMHUPOBAI MPAKTUYCCKUE HABBIKH.
KommieTeHum, 3aKkperiéHHbIe 3a JUCIUTLTNHON, COPMUPOBAHBI HA
YPOBHE — XOPOIIHHA (CPETHMI).

IToporoBslii ypOBEHb

(YZIOBIETBOPUTENBHO)

OLICHKY «yJOBJIETBOPHUTENbHO» 3aCIy’KUBACT CTYJACHT, YaCTHYHO C
npoOenaMyd  OCBOMBIIMK  3HAHUS, YMEHHS, KOMIIETEHIIMH U
TEOPETUYECKUI MaTepuai, JAOMYCKAaeT HETOYHOCTH, HEAOCTATOYHO
MpaBWIbHbIE dbopMyTUpOBKH, HapyLIEHUs JIOTHYECKOH
MOCJEAOBATEIbHOCTH B  M3JIOKEHHH MPOrPAMMHOIO Marepuana,
WCIBITHIBAET 3aTPYJHEHUsS IMPU PELIEHUU MPaKTUYECKHX 3ajad,
HCKOTOpI)IG HpaKTquCKHC HaBBIKU HEC C(i)OpMI/IpOBaHI)I. KOMHCTCHHI/II/I,
3aKperI€HHbIe 33 JUCHUIUIMHON, CQOPMHUPOBAaHBI HA YPOBHE —
JOCTATOYHBIH.

«3»

(HEYTOBJIETBOPUTENILHO) | MPAKTUUECKUX 3a/lay, MPAKTUYECKHWE HABBIKM HE C()OPMUPOBAHBI.

OLICHKY «HEYJAOBJIETBOPUTEIbHO»  3aCIy)KUBACT CTYIEHT, HE
MuHEMaNbHBIN OCBOMBIIMM 3HAaHWs, YMEHHUS, KOMIETECHIMH M TEOPETUYECKUHI
YPOBEHB «2» Marepuaj, HE BIIaJeeT HABBIKAMM M IIPUEMaMH BBIIIOJIHECHUSA

KomnereHiyu, 3akpenéHHble 3a JUCUUIUIMHON, He COPMHUPOBAHBHI.

1.

7.1 OcHoBHas1 JuTEpaTypa

[repennuxt, J. B. I'unpasnuka : yue6nuk / [. B. llltepennuxt. — 5-e uzx., crep. — CaHKT-
[TerepOypr: Jlanp, 2022. — 656 c. — ISBN 978-5-8114-1892-3. — TekcT : 31€KTpOHHBIH //
Jlanb: snexTpoHHO-OMbMoTeuHas cucrema. — URL: https://e.lanbook.com/book/212051.
I'mapaBivka : y4eOHMK UM TOpakTukym i By3oB/ B. A. Kymunos, 3. M. Kapramios,
A.T. KoBanenko, U. B. Kynunos ; mox penakiueit B. A. Kynunoa. — 4-e u3z., nepepad. u
norn. — Mocksa : M3marensctBo FOpaiit, 2023. — 386 c. — (Bricmee oOpasoBanue). —
ISBN 978-5-534-01120-3. — Texkcrt : snextpoHHbIl / Obpa3zoBarenbHas miatgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511258

7.2 IonoJTHUTEIbHAS JIUTEPAaTypa

Ko3zbips, U.E. TlpakTukyM mo ruapaBiuke [DIEeKTPOHHBIN pecypc]: yuyeOHO-METOaUuYecKoe
nocodue / W.E. Kospipp, U.®. Ilukanosa, H.B. XanoB. — DOnextpoH. naH. — CaHKT-
[TerepOypr: Jlanp, 2016. — 176 c. (80 mT)

Kozpipp M.E. OOmast ruapaBiuka: YueOHo-MeTogudeckoe nocooue / M.E. Kozwips, 1.O.
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https://e.lanbook.com/book/212051
https://urait.ru/bcode/511258

IIukanosa, A.A. Cremanos, H.B. Xanos. — M.: U3narennctBo PTAY-MCXA, 2016. — 80 c.
(101aT)

3. TmapaBnuka.: (TexHuueckas MexaHuka kuakocTtH). / P.P. Uyraes. — u3a. 6-e, penpuHT. — M.:
Wznarensckuit JJom "BACTET", 2013 . — 672 c. - ISBN 978-5-903178-35-3 : 1.670 (15 )

4. VYxun, b.B. I'mgpasnuka.: yaeonoe nocooue / b.B. Yxun. — M.: UHOPA-M, 2014 . — 464 c. -
ISBN 978-5-8199-0380-3: 549,89. (94 mT)

7.3 HopmaTuBHbIE IPABOBbIE AKTHI
Hert HE0OXOMMMOCTH IO JJAHHOW JUCIIAIUINHE.

7.4 MeToanuyeckne yKa3aHusl, peKOMEHIAIUN U IPyTrHe MATEePHUaJIbl K 3aHATHAM
1. YuebHO-MeTOOMYECKOE MOCOOue K JiabopaTopHBIM paboTam mo obmieit ruapasnuke / C.B.
Bepmmnuna. — M.: MI'VII, 2013 . — 125 c. (SmT)
2. COopHuK 3amaHuii 1o oOmel ruapaBiuke.. YuebHO-meronuueckoe mnocooue./ C.B.
Bepmmmnuna, W.E. Kosbipp, N.®. IluxanoBa, A.A. CremanoB, H.B. XanoB. — M.:
NznatensctBo PTAY-MCXA, 2015. — 137 ¢. - ISBN 978-5-9675-11-5: 131,01. (95mT)

8. llepeyenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAMOHHOM ceTn «HTEepHET»,
HEOOXOAMMBIX /IJISl OCBOCHHUS U CIIHILINHbBI
1. Dnexrtponno-6ubnuoreunas cucrema usgarenbctsa "JIAHB": http://www.e.lanbook.com
(OTKpBITHII 10CTYI)
2. llenrpanbuas Hayunas BuGnnorexa nmenn H.U. XKenesznosa http://www.library.timacad.ru
(OTKPBITBIA JOCTYII)

9. [lepeyeHb MPOrpaMMHOro odecrnedeHus 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
Hert HEoOX0omuMocCTH.

10. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI1 115l OCYIIeCTBJICHHUS
00pa3oBaTeILHOIO NMpPoIecca Mo AMCHHUILIUHE

Jia  peanuzanuu  y4eOHOW MporpamMmbl, METOJWYECKOM KOHIEMIMHU MpPernogaBaHus
JUCLUIUIMHBL, peaau3yeMoil Ha kadeape, HEOOXOIUMBI U3MEpUTENIbHBIE MPUOOPHI (ITbE30METPHI,
MaHOMETpPBI, BAKyyMMETpPbl, MUKPOBEPTYIIKH, TpyOKu IIuto, mmuneHmacmradbl, CeKyHIOMEpHI,
MEpPHBIE COCY/bl, BOJOCIHBBI-BOJIOMEPHI), JIE€MOHCTPAL[MOHHbIE MOJEIU (U1 HCCIeI0BaHUS
ypaBHeHHUs bepHysuM, moTepb Hanopa, MECTHBIX COIIPOTUBIIEHUM, PEKUMOB JBUKEHUS KUIKOCTH,
UCTEUEHHUsl Yepe3 OTBEPCTHS U HACa/KH, TMAPABINYECKOrO yAapa), CTEHbl, MAKeThl, JIOTKU U Jp.
00opy10BaHUE, BUJIEO-, KHHO- U TeIEPHIbMBI IO THIPABIMKE, KOMIUIECKTHI IJIAKAaTOB.

Tabmuua 10
Caenenns 00 00eCIe4eHHOCTH CIEMAJIU3UPOBAHHBIMH ayAUTOPUSAMH, KAOMHETAMH,
JadopaTopusiMH

HaumenoBanue crenmuaibHBIX *
MOMENIEHUN U IIOMEIICHUN I OcCHAaIIEHHOCTD CIIEUAILHEIX TOMEIEHUN U
camMoCTosITeNsHOUN paboTsl (Ne yueGHOTO MOMETIEHUH I CAMOCTOSITENIHOM paOOThI
Kopmyca, Ne ay TuTopun)
1 2
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ydeOHas ayJUTOPHS 7Sl IPOBEACHUS
3aHSTUN JEKIIMOHHOTO THUIA, y4yeOHas
ayJIUTOpUS AJIs TPYNIOBBIX U
WHIUBUYaTbHBIX KOHCYIbTALMM, J15 1. [TapTa MoHOOIOK AByXMecTHas 13T,
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOMN 2. locka mapkepHas 1.

aTTecTaluu, yueOHas ayiuTopus JUis
MIPOBEACHUS KyPCOBOT'O MPOEKTUPOBAHUS
(BBIMIOJTHEHUS KyPCOBBIX padoT).
Y4eOnbIii kopnyc Ne 28, aynurtops 123

Jns peanuzanuu yaeOHOM MPOrpaMMbl

UCTIONB3YIOTCS:

- COOTBETCTBYIOIINE U3MEPUTENIbHbIE TPUOOPHI:

IbE30METPbI, MAHOMETPHI, BAKyYMMETPHI,

MUKpOBEPTYIKH, TpyOku [Tuto,

HIMUALIEHMACIITA0bI, CEKYHI0MEPBI, MEPHBIE

COCYbI;

- IGMOHCTPAIIMOHHBIE MOJIEIH (/7151 HCCIIEIOBAHUS

ypaBHeHus bepHyIy, moTeps Haopa, MECTHBIX

COIIPOTHUBIICHUH, PEKUMOB JABMKEHHS KUIKOCTH,

MCTEUCHUS Yepe3 OTBEPCTHUS U HACATKU,

TUAPABINYECKOTO yAapa);

- IIJIAKaThl, CTEH[IbI, MAKEThI COOPY>KEHUM;

- THJIPABIIUYECKUE JIOTKH, HACOCHI.

- BOJIOCTIMBBI-BOJOMEPHI.

1. JIoTOK C mepeMEeHHbIM YKJIOHOM 11IT.
(MuB.Ne410134000000106)

2. Jlotok runpaBnudeckuit lmr. (63 uHB.No)

3. Maker coopyxenus 1. (6e3 nuB.Ne)

4. Hacoc 12]1-19 Ne 173 1mt. (6e3 nnB.Ne)

5. IMnakat 28mrT. (6e3 uHB.No)

6. YueOHbIi MakeT 43 mt. (0e3 nHB.Ne)

7

8

9

yaeOHast JJabopaTopust ISk IPOBEICHHIMA
71a00paTOPHBIX 3aHATHH, HAYYHBIX
HCCIeA0BaHUN

VYuebnblil kopmyc Ne 28, aynurops 113

. ITapter 13 mr.
. Ctynbs 26 mit.
. Jlocka menoBasd | wr.

LenTpanpHas Hay4yHast OubIMOTEKA
UMEHU

H.N. Xene3nona, ... UnTannHBIC 325
o6ubnuorexku

bubnnoreka, YMTAIBHBIN 34T

VYuebnblil kopryc Ne 28, aynutopusi123

O6mexutne Nel0,11, komHaTa s
CaMONIOATOTOBKU

11.MeToauuyeckue peKOMeHIAMUMN 00y4AIOIMMCS 110 OCBOCHUIO TUCUMUIIJIMHBI

B mpomecce oOydeHus TPUMEHSIOTCS 00pa30BaTeNbHBIE TEXHOJIOTHH, OOECIeYHBAIOIINE
pazButHe W (HOpPMHUpPOBAHHE Yy CTYIEHTOB 0OmIENnpodecCHOHANBHBIX U MPOdecCHOHATBHBIX
KOMIIETECHITNH.

OOpa3oBarenbHbBIE TEXHOJIOTUM pPEATU3yIOTCS depe3 Takue (OpMbI OpraHU3aluu  yuyeOHOTo
mporiecca, Kak JISKIHH, 1a00paTopHbIe paOdOThI, TPAKTHYCSCKHUE 3aHITHS U CAMOCTOSITeNIbHAs padoTa.
Kpome BBOIHBIX U O030PHBIX JEKIUNA UCHOIB3YIOTCS MPOOJIEMHBIE JIEKIIUU, TPU KOTOPBIX JEKTOP
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JIOKJIA/IbIBasi MPOOJIEMHYIO CUTYAIUIO, aKTUBU3HUPYET MPOLIECC 00yUEHUs, a TAK)Ke JEKIIMU JIEKIHS C
3apaHee OOBSIBICHHBIMH omInMOkamu. B pesynbTare nuanora JieKTopa ¢ ayJIUTOpUEH y CTYAEHTOB
pasBUBAETCS MBIIUICHHE, MO3BOJIONIEe H30€XKaTh IMACCHBHOIO BOCHPUATHS HH(pOpMaruu u
COJICHCTBOBATh CBOOOJHOMY OOMEHY MHEHHUSIMHU.

CamocrosTenbHas paboTa CTy/IeHTa HalpaBiieHa Ha U3y4YEeHUE TEOPETHUECKOro MaTepHrana, a
TaK>Ke BBIMOJHEHHE 33JaHUN, TOCTABIICHHBIX Mepe] CTYACHTaMU Ha JEKIIMOHHBIX, 1a00paTOPHBIX U
IIPaKTUYECKHUX 3aHITHUM.

JlJis MOJHOrO OCBOCHHS AMCLUUIUIMHBI CTYyJEHTAaM HEOOXOJUMO BBIMOJHUTH CIEAYIOLINE
IICUCTBUA:

-II0CETUTH KyPC JEKIHA, Ha KOTOPBIX OYIyT MOJPOOHO PACKPHITHI OCHOBHBIE TEMBI H3y4aeMOn
JTUCIUIUIMHBI, JaHbl PEKOMEHJALMU MO CaMOCTOATeNbHOW moarotoBke. [lpu mpocnymmBanuu
JEKIHMA Kypca He0OXOAUMO COCTaBUTh KOHCIIEKT JIGKLIUH, KOTOPBIN MPOBEPSIETCS MPEnoaaBaTeieM
BO BpeMs IIpHeMa KypcOBOH paboOTHI.

- BBITMOJIHUTE JTAOOpaTOpHBIN NpakTuKyM. Ilocemenune mabopaTopHbIX paboOT 00s13aTENBHO.

- CamMOCTOSITeNNbHO MOATOTOBUTHCA K KaXKJ0i JabopaTopHOil paboTe B TpeOyeMoM oObeme:
IPOCMOTPETh MaTepHalibl 3aHATHUS, M3YYHTh METOIUYECKHE YKa3aHUs, M3yYUTh HEOOXOIUMBII
TEOPETUYECKHIl MaTepHall.

- BBIIIOJIHUTH KYPCOBYIO paloOTYy.

- 0OpMUTB KypHAII JTa0OPATOPHBIX PadoOT.

- BBITMIOJIHUTH TECTUPOBAHUE TI0 KAXKIOW TEME.

- 3aIIUTUTH KypCOBYIO paboTy.

- 3aIIUTUTH J1abopaTOpHbIE PAOOTHI.

PaGoueit mporpaMMoil JTUCHMILTUHBL A7 CTYJICHTOB B KA4€CTBE CAMOCTOSITENILHON pabOThI
IPEyCMOTPEHO:

- [ToBTOpEHue 1 aHaIN3 JIEKIIMOHHOTO MaTepuaa;

-popalboTKa JOMOJHUTENBHBIX TEOPETHUECKUX BOIIPOCOB MO OTACIBHBIM pa3ziesiaM Kypca 1o
TEKyIIeMy MaTepuay;

- IOATOTOBKA K BBIIIOJIHEHUIO Ja00paTOPHBIX padoT;

- oopMIIeHHE KypHaa J1a00paTOpHBIX padoT;

- BBIIIOJIHEHUE KypCOBOU pabOTHI;

Texymuii KOHTPOJIb OCYLIECTBISETCS ¢ TOMOUIBIO CIEAYIONINX (POpM: YUeT nocenieHuit 1 paboTsl Ha
JEKIIMOHHBIX W TIPAKTUYECKUX 3aHATHIX. BhImoiHeHne 1abopaTOpHBIX padoT, BBITOIHEHHE
KypCOBO# paboTBHI.

B pesynbrate mM3ydeHusi Kypca CTYICHT OJDKEH MO3HATh OCHOBHBIE 3aKOHBI M METOJIBI
pacueToB B 00JacTH TUAPABIUKH, HAYYUTbCI HMX TMPUMEHATH MPH PEIICHUU Pa3IMYHbIX
npakThueckux 3a1ad. OCHOBHOM OpPMOI 3aHATHI 1O U3YUEHUIO Kypca SIBIIIOTCS JTab0paTopHbIE U
NpaKTUYEeCKHE 3aHATHSA, CaMOCTOsATENbHas paldoTa cTylneHTa HaJ ydeOHol mnureparypoi. [lo
HK3aMEHAIIMOHHON CEeCCHUHM CTYIEHT JIOJDKeH BBIOJHUTH M CIaTh KypcoByk paboty. Ilo
BBINOJIHEHHON KypcoBOH paboTe MPOBOAUTCS YCTHOE cobeceoBaHme C MpenoaBareneM Kapeapsl,
0 pe3yJIbTaTaM KOTOPOTO CTABUTCS OIIEHKA, HE3aUTeHHasl KypcoBasi paboTa BO3BpAIIAETCs CTYICHTY
TUTSL TOPAOOTKH.

CrynenTsl, HE TpolIeANne coOeceqoBaHWE IO BHIMIOJIHEHHOW KypcoBOMl paboTe W He

BBITTOJTHUBIIHE OTYET 110 Ha60paT0pHBIM pa60TaM, K 5K3aMCHY HC NOITYCKAarOTCA.

Buabl u popmbl 0TPa0OTKH NPONMYIIEHHBIX 3AHATHI
CryneHT, NpOMYCTHBIIHMK JTa0OpaTOpHBIE 3aHATHS O00s3aH B CPOK, YCTaHOBJICHHBIN
npernojiaBaTeseM oTpaboTaTh JaHHBIM BUJ 3aHATHUS IyTeM BBINOJIHEHUS 1a00paTOpHON pabOTHI U ee
3AIATHI.

12.MeToan4ecKkne peKOMEHIALUH IPENOAABATE/IsIM 110 OPraHU3aluy 00y4eHHs 1o
AUCHUIIJINHE
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Ha kadenpe npu npenogaBaHuy AUCHUILTMHBI TPUMEHSIOTCS CIIEAYIOLINE METOIbI O0YUYEeHHUs
CTYZCHTOB: YCTHOE U3JI0KEHHE yueOHOro MaTepuasa, COpoBOXKIaeMOe M0Ka30M U JJIEeMOHCTpaluein
MaKeTOB, IJIAKATOB; BBIIIOJHEHUE JIA0OPATOPHBIX pabOT CTyIEHTAMHU; CaMOCTOSATEIbHOE U3YyYEeHUE
CTyJA€HTaMH  y4yeOHOro MaTepuaja [0 PEKOMEHJIOBAaHHOM  JHUTeparype;  BBIIOJHEHHE
WH/IMBUYaIBHOTO 3a/IaHHsI CTYJJCHTaMH, KypCOBOM PaOOTHI.

BbiOop MeTonoB mnpoBeNeHHs 3aHATHH OOyCIIOBIEH Y4YeOHBIMM LEISMH, COJEpKaHUEM
y4eOHOTO MaTepuasia, BpEMEHEM, OTBOJMMBIM Ha 3aHATHA. Ha 3aHATHSAX B TECHOM COYETaHHH
IOPUMEHSIETCd HECKOJIbKO METOAOB, OAMH M3 KOTOPBIX BbICTymaer BeaymuM. OH ompenenser
IOCTPOCHUE U BUJI 3aHATUH.

Teopernueckue 3HaHMS, TOTYUYCHHBIE CTYJCHTaMHU IPU CAMOCTOSITEIHHOM M3yYeHHH Kypca
0 JIUTEPaTyPHbIM UCTOUHHKAM, 3aKPEIUISIFOTCS IPH BBIITOJIHEHUH JJa00PaTOPHBIX pabOT U KypCOBOii-
paboTHI.

[Ipr BbIMONHEHMM KypcoBOW paboThl oOpaiaercs ocoboe BHMMAaHHE Ha BBIPAOOTKY Yy
CTYZCHTOB YMEHHSI IOJIb30BaThCS CIIPABOYHOM JIMTEPATYpOi, TPAMOTHO BBIOIHATH U OOPMIISATH
MH)KEHEPHBIE PACUETh U YEPTEKH U YMEHUS BBIIOJIHATh OTUETHBIE TOKYMEHTHI B CPOK U C BBICOKUM
Ka4eCTBOM.

K cpenctBam o00y4eHus IO JaHHOW JUCHMIUIMHE OTHOCSTCA: peub MperojaBaTens;
TEXHUYECKHE CpEICTBA OOyYEHHUsS: [I0CKA, [BETHBIE MAapKEphl, SJIEKTPOHHO-BBIYHCIUTEIbHAS
TEXHUKA, TEMAaTUUYECKUE MaTepUaibl K NPAKTUYECKUM 3aHATUAM (TPE3EHTALMN), MaKeThl, CTEH/bI,
IUTaKaThl W JIPyTHe HArJATHBIE TOCOOMs; JabopaTopHbIe CTEHIbl M YCTaHOBKH B JabopaTopuu
«'uapaBaukny; yaeOHUKH, YICOHBIC TTOCOOHS.

Ha 3aHATHSAX 1O QUCHMIUIMHE JOJDKHBI HIMPOKO HCIIONB30BAThCS PAa3HOOOpPA3HbBIE CPEACTBa
o0yueHus, crnocoOcTByoIMe 0osiee MOTHOMY U MPABUILHOMY MOHMMAHHUIO TEMbl IPAKTUYECKOTIO
WIIN JTa0OPAaTOPHOTO 3aHATHS, @ TAK)KE BBIPAOOTKE KOHCTPYKTOPCKUX HABBIKOB.

LlenssmMu npoBeneHHsl Ja0OpPaTOPHBIX PabOT SIBIAIOTCA: YCTaHOBJEHHE CBs3€il Teopuu ¢
NPaKTUKOH B (opMe HSKCIEPHUMEHTAILHOTO TIOATBEPKACHUS TOJOXKEHUI TEOpPHH;, OO0ydeHHe
CTYZCHTOB YMEHMIO aHAIM3UPOBATh MOIY4YEHHBIE PE3yJIbTaThl; KOHTPOJIb CAMOCTOATENbHOM paboThI
CTYZCHTOB 10 OCBOCHUIO Kypca; 00ydeHHe HaBbIKaM MPpOo(eCCHOHATBHON JAeATEIIbHOCTH.

Llenu naGopaTOpPHOTO MPAKTUKyMa JOCTUTAIOTCA HAWIy4dlIMM OOpa3oM B TOM ciydae, eciu
BBITTOJIHEHUIO OSKCIIEPUMEHTA MPEIIIECTBYET ONpeAeieHHas TOATOTOBUTEIbHAs BHEAYJUTOPHAs
pabota. IlosTomy mnpenojaBarenb 00s3aH JOBECTH 10 BCEX CTYJICHTOB Tpa(UK BBINOJHEHHUS
1abopaTOpHBIX PabOT C TeM, YTOOBI OHM MOTJIM 3aHUMAThCS I1IeJICHANIPABIEHHON CaMOCTOSTEIHHOM
paboToii.

Ha xadenpe npu npenonaBaHuy AUCHHUTILTMHBI TPUMEHSIOTCS CIIEAYIONIHE METOIbI O0YUICHUS
CTYZICHTOB: YCTHOE M3JIO’KEHHE y4yeOHOro MaTepHasa, CONpOBOXKAaeMOe MMOKAa30M U JEMOHCTpaIui
MaKeTOB, TJIAKATOB; BBITIOJHEHUE JIA0OPATOPHBIX pabOT CTyIEHTAMHU; CaMOCTOSATEIBHOE H3YYCHUE
CTyJCHTaMH y4eOHOro MaTepuajia 10 PEKOMEHIOBAaHHOW JIMTEpaType; BBINOJHEHHE KypCOBOM
paboTHI CTyIEHTaMHU.

B Meroanueckux yKazaHUAX K J1a0OpaTOpHbIM paboTaM 10 Y4eOHOH JUCIMILIIMHE
«I'mapaBnukay», pazpaboTaHHBIX Ha Kadenape, TaloTcs oOLIMe TEOPETUYECKUE CBEACHUS 110 TEMaM,
ONHUCaHMs JIaOOPATOPHBIX YCTAHOBOK M METOJMKAa MpoBeneHus pador. OOume TeopeTHuecKue
CBEJICHUSI, TPEICTABIICHHBIE B KAKI01 paboTe, JaHBI KPATKO M OCBEUIAIOT COJIEPKaHNE TEMBI TOJIBKO
B IIpejieniax JJaHHOH J1JabopaTopHO# paboThl. B onucanusax mabopaTOpHBIX YCTaHOBOK NMPUBEIEHBI MX
CXEMBI U TIOPSIOK pabOTHI Ha yCTaHOBKAX.

B Meroanyeckux yKazaHUSIX YCTaHOBJEH IOPSJIOK BBIMOJHEHUS J1a0OpaTOpHBIX pador,
MPUBEIEHBI JKypHAJIbl U3MEPEHUNH U 00pabOTKM IMOTydaeMbIX JaHHBIX. MeToauka cocTaBiieHa C
YYETOM CaMOCTOSITEJIbHOTO BBINIOJIHEHUS CTYJEHTaMH J1abOpaTOpHBIX paboT Ha yCTaHOBKAaX IOJ
PYKOBOJICTBOM TIPENIOIaBATEIISI

KypcoBast pabora HaleneHna Ha noBblieHHe 3 (HEKTUBHOCTH U MPAKTUYECKON
HaIpaBJICHHOCTH O0YYEHUS CTYICHTOB. BhIMmoiHeHe KypcoBOl pabOThI COIEPIKHUT DIIEMEHTHI
UCCIIEIOBAaHMS U CIIOCOOCTBYET BBIPAOOTKE HABBIKOB B IPUHATUN 0OOCHOBAHHBIX WH)KEHEPHO-
TEXHUYECKHUX PEIICHUH. BBITONHACTCS It POBEPKU CTETIEHH YCBOCHUS TEKYIIEro y4eOHOTO
marepHaa.
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K kypcoBoii paboTe JaroTcs METOAMYECKUE YKa3aHUs K PEIICHUIO 3a]1a4.

OOyyaromuecs, B 4achbl CAMOCTOSTEILHOM PaOOThI, 3HAKOMSTCS C 3aJIaHUEM, H3y4JaloT
PEKOMEHIOBAaHHYIO I yUEOHYIO TUTEPATYPy.

KoHTpoJIb cTeneHn yCBOeHHUs Y4eOHOro MaTepraia MPOBOIUTCS METOIOM IPOBEPKHU
MPABIJILHOCTH BBITIOJIHEHUSI MHIUBUYaTbHBIX 3a1aHU (KypCOBOM pabOThI).

Bce oTMeueHHBIE PEIICH3CHTOM OIIMOKH JIOJDKHBI OBITh HCITPABIICHBI, & CICJIaHHbIC
yYKa3aHUS BBITIOTHEHBI.

[Ipu BBITTOJIHEHUHU KypCOBOM pabOThI oOparaeTcss 0co00¢ BHUMAHKME Ha BRIPAOOTKY Yy
CTYJICHTOB YMEHHUS TOJIb30BATHCS CIPABOYHOM JINTEPATYPOH, IPAMOTHO BBITIOJIHATH U O(DOPMIIATH
pacueThl U YMEHHE BBITIOJNHATh OTYETHBIC JOKYMEHTHI B CPOK M C BRICOKMM Ka4€CTBOM.

K 3adeTy cTymeHT A0IMyCKaeTCs TOJIBKO MOCIIE TOIYyYEHHUs OLIEHKH 110 KypCOBOU padoTe.

Br160p MeTo10B ITpoBeIcHUS 3aHATUI 00YCIOBIICH YUeOHBIMU TEIISIMU, COJIEPKAHUEM
y4eOHOro Marepualia, BpeMeHeM, OTBOJMMBIM Ha 3aHATHsS. Ha 3aHATHSX B TECHOM COYCTAHUU
MPUMEHSIETCS HECKOJIBKO METOJIOB, OJMH M3 KOTOPHIX BBICTYIAET BeaymuM. OH omnpeaesnser
MOCTPOCHUE U BUJI 3aHITHA.

Ha 3aHATHSAX MO AUCHUTUIMHE JOJKHBI ITHPOKO UCIIOJIB30BAThCS Pa3HOOOpa3HBIS
UHTEPAKTUBHBIC CPEIICTBA O0YUEHUS, CITOCOOCTBYOIINE 00JIee MOJIHOMY M TPABUILHOMY
MOHMMAHUIO TEMBI MPAKTUICCKOTO 3aHSITHS, & TAKXKE BHIPAOOTKE HABBIKOB H YMCHHM
oOyuJaromerocs.
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PELIEH3US
paboyeii mporpammbl yueoHo#i qucuuninubl b1.B.20 I'uapaBianka
OITOII BO no HanpaBJ/IeHU IO
HanpasJienne 08.03.01 CtpouresbcTBO
HaNpaBJIeHHOCTH 'mapoTexHnyeckoe CTPONTEIbCTBO
(kxBanudukanyus BHITYCKHHUKA - 0aKaJaBp)

XanoB A.B., 3aBenyromuii kadenpoit ['maporexandeckux coopyxkennii, PTAY-MCXA um. K.A.
TumupsizeB, K.T.H (Jajiee MO TEKCTy pPEIEH3EHT), MpOBeAeHA pereH3us paboueil mporpammbl
nucuumuael «I'uapasnuka» OITOIT BO no nanpasnenuto Hanpasienue 08.03.01 CtpoutenbcTBO
HaNpaBIeHHOCTH [ MAPOTEXHUYECKOE CTPOMTENHCTBO, (KBaTU(UKAIMSA BBITYCKHHKA - Oakaiasp),
pa3paboTaHHON B MHCTUTYTE MEIMOpPALMHU, BOAHOIO XO3SHCTBa M cTpouTenbcTBa MMeHu A.H.
Koctsakosa, ®I'5OY BO «Poccuiickuii rocygapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA nmenu
K.A. TumupsseBa», Ha kadeape I'MIpaBiIMKH, TUAPOJIOTMU U YNpPaBJIEHUS BOJHBIMU pECypcaMu
(pa3zpabotunk: Penaukos C.H., 1O1IEHT, TOKTOP TEXHUYECKUX HAYK).

PaccmoTpeB npesncraBieHHbIe Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUILIET K CIEAYIOIUM
BBIBOJIAM:

1. [IpenbsiBienHass pabodas mporpamma JUCUMIUIMHBL «[MIpaBinuka» (manee Mo TEKCTy
[Iporpamma) coomsemcmeyem tpedoBanusm @I'OC BO no nanpasnenuto 08.03.01 CtpouTenascTso.
[Tporpamma codepoicum Bce OCHOBHBIE pa3fieiibl, coomeemcmeyen TPeOOBaHUSAM K HOPMATHUBHO-
METONYECKUM JIOKYMEHTAM.

2. IlpencraBnennas B Ilporpamme akmyansnocms y4eOHOW IUCLUUIUIMHBL B paMKax
peamuzamun OIIOII BO ne noodneswcum commenuro — AMCUUIUIMHA OTHOCHUTCS K (hopMupyemoit
y4aCTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH YacTu yyeOHoro mukna — bl.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 08.03.01 CrpourenscTso.

4. B coorBerctBuM ¢ IIporpammoit 3a nucuuruimHoM «l'WiapaBinka» 3akpersieHo 3
komnemenyuu. JucuurminHa «['uapaBnuka» u  npexacraeineHHas IIporpamma  cnocobmua
peanuzoeams WX B OOBSBIEHHBIX TpeOoBaHUSAX. Pe3ynbTarbl 00yueHHs, NpEJCTaBICHHbIE B
[IporpaMme B KaTeropusix 3HaTh, YMETh, BIAJETh coomeemcmeyiom crnenupuke U CoJIep:KaHUIo
JUCLUTUTMHBL U 0eMOHCMPUPYION 803MOICHOCHb TIOTyYEHUS 3asIBICHHBIX PE3YJIbTAaTOB.

5. O6mas Tpyao€MKOCTh TUCHUILIMHBI «['uapaBivka» cocTaBiseT 4 3a4€THBIX €IUHUIIBI
(144 gacoB).

6. Wudopmaius o0 B3aMMOCBS3M H3Y4YaeMbIX JUCLUIUIMH W BONPOCAM HCKIIOYEHHS
nyOJIMpOBaHUS B COJAEP)KAaHUM JUCHUIUIMH coomeemcmeyem JEeUCTBUTEIBHOCTH. JMCIUIINHA
«I'mppaBankay B3aumocBsizaHa ¢ apyrumu gucuuiuinHamMu OINOII BO m YueGHoro nnana mo
HanpasieHuto 08.03.01 CTpouTenabCTBO M BO3MOXKHOCTh AyOJIUPOBaHUS B COJEPKAHUU OTCYTCTBYET.

7. llpencraBnennass  IlporpamMmma  mpeamosiaraeT  UCHOJIB30BAHUE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMM, HCHOJb3yeMble MNPH pealu3alydy pa3IndHbIX BHJIOB Yy4eOHOMU
paboTel. @opMbl 00pa30BaTENIbHBIX TEXHOIOTHI_coomeemcmeayrom crienu(puKe TUCUUIUIUHBL.

8. IIporpamma muciuruinHel «['mzapaBnukay NpeanojaraeT 3aHiITHS B HMHTEPAKTHUBHOU
dbopwme.

9. Buapl, coaepkaHue U TPYAOEMKOCTb CAaMOCTOSATENBHOM pabOThl  CTYJEHTOB,
npencraBieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K MOJATOTOBKE BBIITYCKHHKOB,
conepxkaumest Bo @PI'OC BO nanpasnenus 08.03.01 CtpoutenscTso.

10. [IpencraBnennsie u onucanHele B [Iporpamme Gopmbl mexyuyeli OLEHKN 3HaHUN (y4eT
MOCEIIeHUH U PabdOThl Ha MPaKTHMYECKUX U JTA0OPATOPHBIX 3aHATUSAX, BBIIOJIHEHHWE U 3alIUTa
nabopaTopHbIX  paboT, TPpPOBEIACHHE TECTHpPOBaHUs, paboTa Haj KypcoBOM  paboToif)
coomeemcmayiom crieupuKe TUCHUILTMHBI U TPeOOBAHUAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYAEHTOB, NpeaycMmoTpeHHas [Iporpammoit,
ocyltecTBisieTcs B popme 3k3amena /3amutsl KP, uto coomsemcmeyem cratycy NUCHUILTUHBI, KaK
JUCIHUIUIMHBL  6a3oBoil wactu yueOHoro mukia — bl ®I'OC BO wnanpasnenuss 08.03.01
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JMCHMIUIMHBL 0a30Bol wyacTH yueGHoro mukia — bl ®T'OC BO manpasnenns 08.03.01
CTpOUTENLCTBO.

11. DopMbl OLIEHKH 3HAHMI, NpejcTaBieHHbIe B IIporpamme, cOOTBETCTBYIOT crenupuie
JMCUHIIIMHEL X TPeOOBAaHUAM K BBIITY CKHHKAM.

12. VuyeGuo-Meroauyeckoe obOecnedeHue IHCHUIUIMHBI IPEJCTABICHO: OCHOBHOM
nureparypoit —2 ucrounuka (1-0a3oBbli  yueOHHK), JOTIOJIHUTENLHOM  JIMTEepaTypoil —3
HauMeHoBaHuH, HTepHET-pecypesl — 2 HCTOUHHKA W coomeemcmeyem Tpebosanusm ®I'OC BO
uanpasyienust 20.03.02 TIpupoaoo0ycTpoiicTBO 1 BOJONOIB30BAHHE.

13. MartepuaibHO-TEXHHUYECKOE OOecredeHHe IHCIHILIMHBL COOTBETCTBYET —Crermpuke
pucnummabl «HapaBIHKay W 00ecnednBacT HCIOIb30BAHHE COBPEMEHHBIX 00pa30BaTe/IbHBIX, B
TOM YHCJIE HHTEPAKTUBHBIX METOJI0B O0yYEHHS.

14. MeroguuecKkHe  PEKOMEHJALMH  CTyJeHTaM W METO/IMYeCKHe  PEeKOMCHIalUH
[PENoIaBaTENAM 110 OPraHU3alHy 00yUEeHHs 110 JMCIHILIIHE Jal0T IPeJCTaBIeHHEe O CrempuKe
o0ydeHust o JUCHAIIIHHE «[ HIpaBIHKay.

OBIIHUE BBIBOJbI

Ha ocHOBaHMH IIPOBEJICHHON PeleH3UH MOKHO CJIe/laTh 3aKJIOYCHHE, YTO XapaKTep, CTPYKTypa u
conepkanne paboueii mporpammsl Jucuumumnbl «uapasmkay OIOIT BO mo nanpasienmio
08.03.01 CTpOMTENHCTBO, HAMPABIEHHOCTh: | MAPOTEXHHYECKOE CTPOMTENLCTBO (KBAIM(pHKAIHS
BBIITyCKHUKA — Gakanasp), paspaborannas Pejuukosmv C.H... 101EHTOM, IOKTOPOM TEXHHYECKHX
Hayx cootserctByeT TpeboBanusiM ®I'OC BO, copemeHHBIM - TpeOOBAHHAM SKOHOMHKH, PBIHKA
TpyZa M IO3BOJMT NPH e pealnsaluu yCrmemHo obecrneynth (POPMHPOBAHHE 3asiBICHHBIX
KOMITETCHIIHH

Penenszent: Xanos H.B. 3aB. kadeapoii ruipoTEXHHYECKOI0 CTPOUTENLCTBA, HHCTHTYT M€-
JIMOpAIlH, BOJHOTIO XO3AMCTBA M CTPOMTEIBCTBA HM. A.H. Kocrtskosa, PTAY-MCXA umeHH

K.A.Tumupssesa, 1.T.H. L -
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