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AHHOTAIIUA
padoueii nporpaMMbl Y4eOHOM IMCHMILINHBI
b1.B.20 I'mapaBiuka
AJISl MOATOTOBKH OakanaBpa no HanpasJjeHuo 08.03.01 CtpourtenbcTBo
HANIPABJIEHHOCTh ['MaApOTEeXHUYECKOe CTPOUTEIHLCTBO

Leab ocBOCHUA TMCHUNIMHBI:

[{enpr0 OCBOCHMS TUCHMIUIMHBI «[ MApaBIMKa» SBISETCS OCBOECHUE CTyACHTaMU
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM O 3aKOHAX MOKOS U IBUKEHHUS KUIKOCTH U rasa,
METOJ0B MaTEMATHYECKOTO aHAIN3a U MOJIETIMPOBAHUSI, COCTABIIIOLINE OCHOBY pacuera
TUAPABINYECKUX CUCTEM U MPUOOpPETEHHE YMEHUN U HABBIKOB TPOBEACHUS U ONTUCAHUS
AKCIIEPUMEHTAIILHBIX UCCIEAOBAHUMN NIl IPUHATHS TPO(ECCUOHATBHBIX PEIICHU MPU
y4acTUU B HAYYHO-HUCCIEAO0BATEIIbCKUX pa3padoTKax 1Mo mpoduiio noAroToOBKU:

MecTo AUCHUIIMHBI B y4eOHOM IUIAHe: JHUCLIMIUIMHA BKIIOYEHAa B 0a30BYIO
4yacTh y4eOHOro miana o HanpasyieHuto noaroroBku 08.03.01 CrpoutenbcTBo

TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS AMCUMILUIMHBI: B PE3YJIbTAaTE OCBOCHUS
AMCUUIUIAHBL  (popMmupyroTes creaytonme komrereHmun: YK-2 (YK-2.4); I1Koc-4
(ITKoc-4.1; ITKoc-4.3; [1Koc-4.9).

Kpartkoe cogep:xanue qucuMIuinHbl: [ uapocratnka. PaBHoBecHe )KUAKOCTH U
raza. /ludpdepeHunanbHoe ypaBHEHUE paBHOBECHS JKUAKOCTH M rasa (ypaBHEHHE
Oilinepa). OCHOBHOE ypaBHEHHE ruipocTaTuku. ['mupocratuueckuil mapanokc. Cuna
JABJICHUS SKUJIKOCTH Ha IIPOU3BOJIBHO OPHUEHTHPOBAHHYK) M IWIMHIPUYECKUE
nosepxHoctu. Llentp naBnenus. CriocoOsl onucanus xxuakocti. Knaccugukanus BuaoB
JBIDKEHUS JKUIAKOCTM M rasza. Cxkarhme M nepeMelneHue ras3o. [IOTOK KHUIKOCTH.
VYpaBHeHHE HEpa3pbIBHOCTH IPHU YCTaHOBHBIIEMcs JBuxkeHUH. [luddepeHunanbHbie
YpaBHEHUS JBUKEHUSI HEBSI3KOU KUAKOCTH (ypaBHeHUs Ditnepa). Unterpan bepuynu
JUIsl YCTAaHOBMBLIETOCSI JBHJKCHHMS HEBSA3KOW JKMIKOCTH M Ta3a. DJIEMEHTHI Ta30BOU
nuHamuku. [lotepu Hamopa u Qopmynbl ans ux onpezaeneHusd. JlamuHapHbld U
TypOyJIEHTHBI PEXUMBI JIBUKEHUS >KUIKOCTU. [loTepu Hamopa mpu JaMHHAPHOM U
TypOyJIEHTHOM peXHuMax ABWXKeHus. VicTeueHue uepe3 Maible OTBEPCTHS B TOHKOM
CTEHKE, HACaJK1, KOPOTKHE TPyObl MpU MOCTOSIHHOM U IIEpEMEHHOM Harope. Mcreuenue
ra3oB U3 OTBepcTui. Pacuer rTHIpaBIMYECKHM [UIMHHBIX TPYyOONpPOBOAOB IMpHU
MOCJIC0OBATEILHOM U TapaieIbHOM COeIMHEHUusX TpyO. I'mapaBiuueckuil pacuer
TpyOOnIpoBOJIOB 1isi ra3oB. [wmpaBnuyeckuid ynap B TpyOax. ®opmyna H.E.
Kyxkosckoro.

OO0mast Tpy10eMKOCTh TMCUMILIMHBI: 2 3a4€THbIE €IMHUIBI (72 Yaca).
HToroBuiit KOHTPOIb M0 JUCHMIVIMHE: 3a4€T.

1. llesb ocBOCHMS MCIUIITTUHBI
[{enbto OCBOCHUS AUCUUIUIMHBI «[ UIpaBIuKa» SBISAETCS OCBOCHHE CTYJICHTAMHU
TEOPETUIECKUX U MPAKTUYECKUX 3HAHUH O 3aKOHAX TTOKOS ¥ IBM)KCHUS )KUKOCTH U Ta3a,
METOI0B MaTeMaTHUECKOT0 aHAJIN3a 1 MOJICIMPOBAHUS, COCTABJISIOIINE OCHOBY pacyeTa
THIPaBIMYECKUX CUCTEM M MPUOOPETEHNE YMEHU 1 HABBIKOB MPOBEICHUS U ONTUCAHUS
AKCIIEPUMEHTATIBHBIX UCCIEAOBAHUHN ISl MPUHATHUS TPOPECCHOHATIBHBIX PEIICHUN TIpU
YYaCTHH B HAYYHO-HCCIIEOBATENbCKUX pa3padOTKax Mo MpoQuito NOArOTOBKH:



2. MecTo IMCHUIJIMHBI B Y4e0OHOM Mpoliecce

Hucuummna b1.B.20«'uapasirka» BkitoueHa B 00s13aTenbHbIN iepeueHs OI'OC
BO, B mukn mucnurinH 6a3oBoit yactu. J(ucnumnuaa «['mapaBivkay peanu3yercs B
cootBeTcTBUM ¢ TpeboBanusaMu PI'OC, OIIOIT BO u YyebHoro maHa 1o HanpapJIEHUIO
08.03.01 CtpoutenscTBO.

[IpenmecTByOMMU KypcamMd, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
muciuiuinia «['uapaBnukay sBISIOTCS: BbICIIAas MaTeMaTHKa, (hU3UKa, MEXaHUKA.

Hucunmnaa «l'uapaBiauka» SBISETCS OCHOBOIONATAKOMIEH Uil W3YYEHUS
CIENYIOIUX JTUCHUIUIMH: Oe30MacHas HKCIUTyaTalus Tpy30MOAbEMHBIX MAIIUH |
MEXaHU3MOB M COCYJOB, PaOOTaloOlIMX MO/ JAaBJICHHEM, NPOMBIIUICHHAS 3KOJIOTHS,
3allUTa OKPYKAIOIIEW Cpeibl, OpraHu3alus U TEXHOJOTHS HUCIBITAHUN TEXHUYECKUX
CUCTEM.

Oco0E€HHOCTBIO TUCUHUILIMHBI 3aKJI0YaeTcs B TOM, yTo ['uapaBiuka rnpencraBisier
co0Oll OCHOBY /Ui Yy4yacTUsi B HAy4YHO-MCCJIEIOBATEIbCKUX pa3pabOTKax, i
HMHXEHEPHBIX PAcu€TOB BO MHOTHMX OOJACTSIX TEXHUKHU. B 4acTHOCTH, 3HAHHE 3aKOHOB
TUAPABIMKKA  HEOOXOJUMO JUIsl PEIICHHUS MHOTHUX 3aJlad, BO3HHUKAIOUIUX TIpH
CTPOUTENHCTBE M AKCIUTyaTallud OOBEKTOB, JIA ONMPEACICHUS XapakTepa BO3ICUCTBUS
BpPEJIHBIX U OMacHBIX (DaKTOPOB Ha YEJIIOBEKA M OKPYXKAIOIIYIO Cpeay, pa3padoTKu
METOJIOB 3alIUThI OT HUX.

PaGouass mporpamma nucuuiuiiHbl «[ UapaBiukay i UHBAIUIOB W JIUI[ C
OTpaHUYCHHBIMU BO3MOKHOCTSMH 3JI0pPOBbsSI pa3pabaTbiBaeTCsd HMHAUBUAYAJIbHO C
y4€TOM OCOOCHHOCTEHN NCUX0()U3NIECKOTO Pa3BUTHS, HHAUBUAYAJIbHBIX BO3MOKHOCTEN
U COCTOSIHUSI 3JI0POBBSI TAKUX O0YYArOITUXCS.

3. IlepeyeHb MIIAHNUPYEMBbIX Pe3yJIbTATOB 00Y4eHHS MO0 JUCHHUILUIUHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeIbHOM
NporpamMmbl

N3ydenne paHHOM y4yeOHOW AUCHUIUIMHBI HaMpaBjieHO Ha (OPMUPOBAHHUE Y
00yYaromMXCcsl KOMIIETCHIUH, TPEeACTaBIECHHbBIX B Ta0uIe 1.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHUIIJINHBI

Tadomuma 1

1apaMeTpPOB.

No Kon Conepxanue A e O R ST B pesynprare uzydenus yueOHON JUCIMILTUHBI 00YyYaIONINECs JTOIDKHBI:
KOMIIETE | KOMITETCHIINH (TN
n/m . (mms 3++) 3HATh YmMmeTh Brnagers
HIIUU e€ 4acTu)

1 [YK-2 Cnoocoben YK-2.4 Biagets MeTomaMu Biangers METOoIaMU
OTpeAeaTh Kpyr | BbIOOp MpaBOBBIX M HOPMATUBHO- | TOJTy4eHUs, 00pabOTKH nowicka  WH(pOpMaNUH,
3a/1a4 B paMKax TEXHUYECKHUX JOKYMEHTOB, aHajau3a uHopmanuu, 00paboOTKM ¥ aHa/M3a
IIOCTaBJICHHOM MPUMEHSIEMBIX TSI PEIICHUS HaBBIKAMHM  HAXOXKJICHMS pe3yJIbTaTOB
1IeJIM ¥ BRIOUpATh | 3a7aHuid mpodecCHOHAbHON BO3MOXKHBIX  BapwaHTOB | Mcrionb30BaTh 3HAHUS
ONTHMAJIbHBIE JIEATEIbHOCTH peIIeHus 3a/1a4, OIICHUBAs | OCHOBHBIX 3aKOHOB
CII0COOBI HX X JIOCTOMHCTBA Y | TIOMCKa U 00paboTKH
pEIICHHS, UCXOIS HEJIOCTATKU uH(pOpMaINK;

U3 JIEUCTBYIOIIMX
MIPABOBBIX HOPM,
AMEIOIIUXCS
pecypcoB u
OrpaHUYECHU

2 [IKoc-4 |CnocoOHOCTH [1Koc-4.1 OcHOBHEBIE HCIIOIB30BaTh 3HaHug | Bnanets METOJaMH
MIPOBOJIUTH Bre16op mcxomHONW WH(pOpPMAIMH U | 3aKOHOMEPHOCTH OCHOBHBIX 3aKOHOB | MATEMATHYECKOTO
pacueTHoe HOPMAaTUBHO-TEXHUYECKHUX paBHOBECHSI U JBUKCHHS | THIPOCTATUKU M | aHaJIHM3a H
000CHOBaHHUE JOKYMEHTOB  JUISL  BBITIOJIHEHUS | )KUAKOCTEH ¥ Ta30B;|THAPOJUHAMHUKHU, PpEIIaTh | MOJCITHPOBAHWS,
MPOEKTHBIX pacueTHoOro 000CHOBaHUS U | IPUHITUIIBI paboThI | TEOpeTUYECKHE 3a7aud U |METOJaMU  TPOBEICHUS
pelIeHNH 31aHuH U | TEXHUKO-3KOHOMHUYECKON OLIEHKH | IpUOOPOB JUIsl U3MEPEHUH | IPOBOIUTD 1a00paTOPHBIX
COOPYXKEHHI, C MPOEKTHBIX pEIICHUH 3IaHUN U |TUAPABIMYECKHUX THJIPABIMYECKHE PACUETHI | TUIPABINYECKUX
IPUMECHEHUEM COOPYKCHHIA mapaMeTpoB M  CIOCOOBI | 3JIEMEHTOB 00BEKTOB | KCCIIEIOBAHUIA,
U(PPOBBIX WU3MEpEHMI; METO/1bl | TeXHOC(hEepHOH 00paboOTKU U aHANIN3a UX
CPEIICTB U pacuera OCHOBHBIX | 0€30ITACHOCTH. Pe3yJIbTATOB.
TEXHOJIOTHI TUAPABINYECKHUX




I1IKoc-4 .3
Bb160p METOAMKH PacyeTHOTO
000CHOBaHHUS IPOCKTHOT'O PEIICHUS

3HaTh TEOPETUYECKHUE
OCHOBBI U METO/IbI pacyeTa
OCHOBHBIX

Hcnonn3oBaTh 3HAHUSI
OCHOBHBIX 3aKOHOB
TUAPOCTATUKHU u

Bnaners MmeTonamMu
nmoJty4eHus, 00paboTKu
aHaJIM3a pe3yJIbTaToB

KOHCTPYKIIMHU 3JaHUS U T'HJPABIMYECKUX T'MJIPOAMHAMMKY, DPELIaTh | TUAPABINYECKUX
COOPY KEHHS apamMeTpoB IIPU | TEOPETHUYECKUE 3aJaud | |pPacdeToB,
PaBHOBECUM U JBM)KEHHH | IPOBOAUTH HaBbIKAMU HAXOXJIECHUS
KUIKOCTH. TUApPaBINYCCKUC PACUYCTHI | BO3BMOKHBIX BapUAHTOB
3JIEMEHTOB peLeHus 3ajad,
MCJIIMOPATHBHBIX CUCTCM U | OUCHHBAA Hux
THJIPOTEXHUUECKUX JIOCTOUHCTBA u
COOPYKEHHI HEJIOCTAaTKU
I1Koc-4 .9 OcHOBHBIE Hcnonb3oBath 3HaHus | Braners MeTonamu
Brmonnenne pacucToB 3aKOHOMCPHOCTHU OCHOBHBbIX 3aKOHOB | IPOBCACHHUA
(BOIOXO031CTBEHHBIX, THAPABIUKO-| PABHOBECUST U JIBUKEHHUS | TUAPOCTATUKH U | SKCHIEPUMEHTAJIbHBIX
TUAPOJIOTUYECKUX, JKUJTKOCTEH; MPUHLIUIBI | THAPOJAMHAMUKHU, PELIATh | UCCIEAOBAHUIM,
(GUWIBTPALMOHHBIX) IS paboTbl  MpHOOPOB  JUIs | TEOPETHUECKUE 3aJlaud U |YMCIECHHBIX
000CHOBaHUS IPOCKTOB U3MEPEHUMN IIPOBOJUTH DKCIIEPUMEHTOB,
THJIPOTEXHUYECKUX COOPY)KEHUH | TUIPaBINYECKUX TMJPABINYECKUE PACUEThl | UCCIeqys BIMSHUE
[apaMeTpoOB M  CIIOCOOBI | 3JIEMEHTOB 00BEKTOB | pa3TMYHBIX (DAaKTOPOB HA
U3MepeHuil; METO/1bl | METMOPALIHH. U3y4daeMbli Ipolecc.
pacuera OCHOBHBIX
TUJPABINYECKUX
apaMeTpOB.




4. CTPpyKTYypa U cofiepKaHue QU CIUILTHHbI
4.1 PacnpenesieHue TPy10EMKOCTH IMCHUILIMHBI 10 BUAAaM PadoT 10 ceMeCcTpy

O6mast Tpyno€MKOCTh AUCIUIUIMHBI cocTaBisieT 2 3ad.ed. (72 dwaca), ux
pacmpeseNieHre o BUaM padoT ceMecTpaM IpeICTaBICHO B TabauIe 2.

Ta0muma 2
PacnpenesieHue TPy10€MKOCTH JUCHUILIAHBI M0 BHAaM PadoT MO ceMecTpam

TpyroémkocTb
Buna yueOHoii padoThI qac B T.4Y. 110
* | 5 cemecTpy
O01mas Tpy10éMKOCTb TUCIUILIMHBI 10 Y4eOHOMY IIIaHY 72 72
1. KonrakTHasi padora: 50,25/4 50,25/4
AyauTopHasi padora 50,25/4 | 50,25/4
8 Mmom uucue:
nexyuu (J1) 16 16
Ipaxmuueckue 3ansmus (113) 34/4 34/4
KOHMAKmMHas paboma Ha npomexcymoyrnom konmpoie (KPA) 0,25 0,25
2. CamocrosiTtesqibHasi padora (CPC) 21,75 21,75
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u no8mMopeHue JeKYUOHHO20 Mamepuala u Mamepuaid 1275 1275
VUEOHUKOB U YUeOHbIX NOCOOUL, N0020MOBKA K 1aD0pamopHbim ' ’
3AHAMUAM)
Iloocomoska k 3auemy 9 9
By poMeKyTOYHOTO KOHTPOJIS: 3auer
* B TOM YHCIIE PAKTHYECKas MMOATOTOBKA
Tabnuna 3
TemaTn4yeckuii NUIaH y4eOHOM M CIUTIIIHHBI
HaumeHoBaHue pa3aesioB U TeM AyauTopHas pagora Bueayautopuasi
Bcero JI 113 IIKP
AMCLMILINH pa6ora CP
Pasnen 1. Beengenue. 6,75 2 4 0,75
Tema 1.1. IIpeamer u 3agaun
mucuutuinHel «[ uapasnukay. Tema 1.2.
OCHOBHBIE CBOMCTBA )XUAKOCTEH 1
ra3os.
Pasnen 2. 'mapocratika 8 2 4/0,5 2
Tewma 2.1. 'mapocTaTuueckoe naBIeHUE
u ero cBorictea. Tema 2.2 OCHOBHBIE
ypaBHEHHS PABHOBECHS KHUJIKOCTH U
ra3a. Tema 2.3. Cuita naBiieHHs Ha
IUIOCKUE U KPUBOJIMHEHHbBIE
MTOBEPXHOCTH
Paszen 3. Buabl ABuKeHHs, OCHOBHEIE 8 2 4/0,5 2
THJIPABIMYECKUE TapaMeTpPhl MOTOKA




AynutopHasi padora
HaumeHoBaHue pa3iesioB U TeM Beero b m3 TIKP BueayauropHas

AMCLMILINH padora CP

Tema 3.1. OcHOBHEIE BUIBI IBUKECHUSA
skuakoctd. Tema 3.2 OcHOBHEIE
TUAPABIMYECKHE MTApaMETPhl OTOKA
JKUJKOCTH

Paznen 4. OCHOBBI TUAPOIUHAMUKHI
Tema4.1. OcHOBHBIC ypaBHEHUS 8 2 4/0,5 2
JUHAMUKH HEBSI3KOH KUIKOCTH M ras3a
Tema 4.2 OcHOBHBIE ypaBHEHUS
JUHAMHUKH BSI3KOU JKHJIKOCTH

Paznmen 5. bepuymu aiist motoka 8 2 4/0,5 2
peanbHOM )xuakocTu. OnpeneneHue
noreps Hanopa. Tema 5.1. YpaBHeHue
bepuymnu 11t moToka peanbHO
xuakoctu. Tema 5.2 Tlorepu Hamopa.

Pa3nen 6. PexxuMbl ABHOKEHUS
JKUIKOCTU 8 2 4/0,5 2
Tewma 6.1. OcoOOEHHOCTH JTAMHUHAPHOTO
U TYpOYJICHTHOTO PEKUMOB JIBUKCHUS
Tema 6.2 KoaddurueHT rugpaindec-
Koro Tpeaus (kodhdurmente Japen) A

Paznen 7. Ncreuenue )XKUIKOCTH U ra3a
Tewma 7.1 HcTeuenue yepes oTBepCTHS, 7 2 4/0,5 1
HACa/IKU, KOPOTKHE TPyOOIPOBOIBI IPU
IMOCTOSIHHOM Harlope.

Tema 7.2. cTeueHnue uyepes3 OTBEPCTHA,
HacaJKu, KOPOTKHUE TPYOOTIPOBOIBI IPH
IIEPEMEHHOM HaIlope.

Paznen 8. HeycranoBusieecs
JIBMDKEHHUE B HAIIOPHBIX TPyOONpoBOAax 9 2 6/1 1
Tewma 8.1 I'unpaBandeckuii yaap Kaxk
HEYCTaHOBUBIIIEECS JIBUKEHHE
xuakoctu. Tema 8.2. 'mapasnuueckuit

yzap

KounrakTHasi pa6oTa Ha

NPOMe:KYyTO4HOM KoHTpoJie (KPA) 0,25 0,25
IloaroroBKa K 3a4eTy (KOHTPOJIb) 9 - - - 9
Bcero 3a 5 cemecTp 12 16 34 0,25 21,75
HToro mo gucuumimHe 12 16 34 0,25 21,75

* B TOM 4HCIIE MMPAKTUYCCKasA MOATOTOBKA

Pa3nea 1. Beenenue

Tema 1.1. Ilpeamer u 3aga4u AU CHUAILIHHBI «['UApaBINKa

Tema 1.2. OcHOBHBIE CBOMCTBA KHAKOCTEH ¥ ra3osB.
-CKUMaeMOCThb, TEMIIEPATYPHOE PACIIMPEHHUE, TEKYUECTh, BA3KOCTb, INIOTHOCTb.
-I'mmore3a CIIOIIHOCTH.
- OcoOble cBOMCTBA BOJIBI.

Pa3znen 2. ['uapocratuka



Tema 2.1. 'mapocraTuveckoe JaBJieHUE U €r0 CBOICTBA.

HanpspokenHoe cocTosAHNE NOKOSAIIENCs ) KUAKOCTH. | napocTaTnyeckoe
JIaBJICHUE U €r0 CBOWCTBA. [ mapocTaTnueckoe NaBieHUe B TOUKE, U30BITOYHOE U
BaKyyMMeTpuieckoe aaBieHue. [Ibe3oMeTphl, BaKyyMeTpbl, Tu(hMaHOMETPHI.
Omtopsl U30BITOYHOTO JABJICHUS.

Tema 2.2 OcHOBHbBIC YPABHEHUS] PABHOBECHS KMAKOCTH M rasa.
-YpaBHEHMS paBHOBECHS )KHJIKOCTH (YpaBHEHUS DUjepa).

- OCHOBHOE ypaBHEHHUE THIPOCTATUKH.
-IloBEpXHOCTH paBHOTO JABJICHUS.
-YpaBHEHHE COCTOSHUS UACATBHOTO ra3a.
-3akoHsbl boins-MapuoTtra, 3akoH ABarazpo.
-TennoemkocThb ra3os

Tema 2.3. Cuiia 1aBjIeHUA HA IUI0OCKHE H KPUBOJIMHEHbIE IOBEPXHOCTH
-Curita ruipOCTaTUUECKOTO JTABJICHUS HA MPOU3BOJIBHO OPUEHTUPOBAHHBIE INIOCKUE
IIOBEPXHOCTH. -LleHTp naBneHus.

-Cunita naBiieHHs Ha TUIMHAPUYECKHAE IOBEPXHOCTH.

Pasgesn 3. Buabl ABUKeHHMS], OCHOBHbIC T'HAPABJIMYECKHE MapaMeTpbl
MOTOKA

Tema 3.1. OcHOBHBIC BUABI ABUKCHHUS KUIKOCTH
- Kinaccugukanus BUAOB IBUKEHHS )KUJIKOCTU U Ta3a
- YCTaHOBUBILIEECS U HEYCTAaHOBUBLIEECS IBUKCHUE.

- [lonsiTHEe 0 BUXpeBOM U 6€3BUXPEBOM (IIOTEHIIUAIBHOM) IBUKECHUH.
-Hanopnoe u 0e3HanopHoe IBUKEHUE )KUKOCTH, THAPABIMUECKHUE CTPYH.
-PaBHOMEpHOE U HEPAaBHOMEPHOE JIBMKEHUE KUAKOCTHU (IUIABHO U3MEHSIIOIIEECs U
PE3KO U3MEHSIOIEECs).
Tema 3.2 OcHOBHBIE THAPABJINYECKHE MIAaPAMETPhI IOTOKA.
- Mozenp noToka, TMHAN TOKA, dJIEMEHTapHAask CTPYHMKa KUIKOCTH.
- )KuBoe ceueHne, CMOYEHHBI IEPUMETP, TUPABINYECCKUN PATUyC.
-MecTHas CKOpOCTbh, CPEHASI CKOPOCTh B dKUBOM CEUEHHH, SIOPBI CKOPOCTEM.
- YpaBHEHHE HEPA3PBIBHOCTH IS IOTOKA JKUIKOCTH Ta3a.

Pa3znes 4. OCHOBBI THAPOAUHAMUKHU

Temad4.1. OcHOBHBIC YpAaBHEHUS] AMHAMUKH HEBA3KOM KMAKOCTH M raza
VYpaBHeHUs Dilsiepa U UX UHTETPUPOBAHUE.

-Uurerpan bepunymm.
YpaBHenue bepHyum il yCTaHOBUBILIETOCS IBUKECHUS HEBA3KOU KUIKOCTH.
YpasHenue bepHyium 11t HEBSI3KOTO rasa.

Tema 4.2 OcHOBHbBIE YPABHECHUS] ATMHAMUKH BS3KOH KUIAKOCTH
- YpaBHeHue bepHyum U1 4aCTHBIX CIIy4acs.

- YpaBHeHue bepHyu U1 3JIeMEHTapHOU CTPYHKH BS3KOW JKHUJIKOCTH.
- [Ipe3o0MeTprUEeCKUil ¥ TUAPABINYECKUN YKIIOHBI

Paznen S. YpaBHenue bepHy/iid 1Sl MOTOKA peajbHOM KUIAKOCTH.
OnpenesieHue NOTeps HAMOpa

Tema 5.1. YpaBHenue bepHyJiin 1/ IOTOKA peajibHOM KUIKOCTH.

- YpaBHeHUE bepHYyIUH 115 IOTOKA PEATIbHOMN KUIKOCTH.
- KoadpurmeHT kuHeTuueckoil 3HEPTUM.
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-['eomeTprueckas ¥ 3HepreTUdecKas MHTEpIpeTanns ypaBHeHus: bepHyun.
-IIpumenenne ypaBHenus bepHysum s pacyeTa HaOPHBIX TPyOOIPOBOJOB.
Tema 5.2. Ilorepu Hamopa.
- MecTtHble TOTEPHU HaIopa.
- [lotepu Hanopa no juIMHE.
-OCHOBHBIE JJaHHBIE O THAPABIMYECKOM KoddduiueHte TpeHus (kodpduurente
Hapcwu) A.
Pa3nen 6. Pe;kuMbBI ABHKEHUS JKHAKOCTH
Tema 6.1. Oco0eHHOCTH JIAMHHAPHOIO M TYpPOYJEHTHOr0 pPeKMMOB
JABUKEHHUS.
- JlamuHapHbIi U TypOyJICHTHBIN pexxuMbl ABMkeHus. Kputepuit PeitHonbaca.
- Pacipenenenue xacaTeapHBIX HAMPSHKECHUH B CKOPOCTEHN B KPYTIIoit TpyOe.
- TypOyneHTHOCTb U €€ OCHOBHBIE XapaKTEPUCTUKHU.
-ITynpcanmss ckopocreid um naBieHuil. OCpelHEHHAs CKOPOCTh, IyJbCAIMOHHBIC
COCTABJISFOIIUE CKOPOCTH.
Tema 6.2 Ko3gpduumeHTt ruapaBinyeckoro tpeHus (xkod3gduumeHt
Hapcu).
- 'mapaBinuecky riajkue v mepoxoBaThle MOBEPXHOCTH.
- I'mapaBanueckuilt K03(PUIMEHT TPEeHUS ISl Pa3IUYHBIX PEXKUMOB JIBUKCHUS U
30H CONPOTHUBJICHUS.
Paspnes 7. UcTeyeHue sKUAKOCTH U ra3a
Tema 7.1. HcreyeHue uyepe3 OTBEpCTHS, HACAAKH, KOPOTKHE
TPYOONIPOBOABLI NPHU MOCTOSTHHOM HAartope.
- UcTeuenue yepe3 Maible OTBEPCTUS B TOHKOM CTEHKE
- Bugsl cxatus ctpyu, Ko3pGUIMEHTHI pacxoaa, CKOPOCTH, CKATUS CTPYH.
- UcTeuenue uepe3 HacaIKu, BUIbI HACAKOB.
- Hcredyenue dyepe3 THAPABIMYECKA KOPOTKHE TPyObl, KOdPQUIIMEHT pacxoja
CUCTEMBI.
- Mcreuenue ra3oB U3 OTBEPCTHM.
Tema 7.2. HcreyeHue uyepe3 OTBepCTHS, HACAAKH, KOPOTKHE
TPYOONIPOBOABLI IPHU NIEPEMEHHOM Harope.
- O0m1ast XxapaKTepUCTHKA SBJICHHUS.
-McTedeHne u3 Npu3MaTH4eCcKoro pe3epByapa 4epe3 He3aTOIIEHHOE U 3aTOINIEHHOE
OTBEPCTHE ITPU OTCYTCTBUU IIPUTOKA.
- Hcteuenue npu M3MEHEHUH YPOBHEH B 000MX pe3epByapax.
Pasznes 8 HeycranoBuBuIieecs: ABUKeHHE B HAIIOPHBIX TPYOONPoOBOAax
Tema 8.1. I'mapaBiauyecKkuil yiap Kak HEyCTAHOBHUBIIEeCS IABUKEHHE
JKMIKOCTH.
- 'mapaBnuueckuii yaap npu MrHOBEHHOM 3aKPBITUH 3aTBOPA,
- ®opmyna JKyKoBCKOro [jisi ONpENENCHUs TOBBIIICHUS JaBJIEHUS B
TpyOOIPOBOJIE.
Tema 8.2. 'mapaBanyecknii ynap
-CKOpOCTh pacrpoCTpaHEHUsl BOJIHBI TUAPABINYECKOIO yAapa.
- 'mapaBnuueckuid yaap mpuy MOCTENEHHOM 3aKPBITUH 3aTBOPA
- lnarpammbl U3BMEHEHUS AaBJICHUS B TPyOOIIPOBOE MPHU THAPABIMYECKOM y1ape.
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4.3 Jlekuuu 1 1a00paTOPHBIE 3AHATHS

Taomuna 4
Coneprkanue JIeKIH, MNPAKTHYECKUX 3aHITHI 1 KOHTPOJIbHbIE MEePONPUSITHSI

Ne
nn

Ne paznena

Ne n HazBaHm€ JIeKIHi,
NPAKTHYECKIX 3AHSITHIA

Dopmur-
pyemble
KOMIIETeH-

1

Bun
KOHTPOJILHOTO
MepOIpUsITHSsT

Koo
BO
4acoB

Pasgea 1. Beenenue.

Tema 1.1. Ilpeamert u
3aa4Yu JUCIUITJIINHBI
«'napaBnukay

Jlekusg 1
[Ipenmer u 3anauun
JUCLHUTIIIUHBI
«I'mapaBauka

VK-2.4;
IIKOC-4.1

Tema 1.2. OcHOBHEIE
CBOMCTBA KUAKOCTEHN U
rasos.

[IpakTueckoe 3aHsTHE
Nel. OcHOBHBIE CBOWMCTBA
JKHJIKOCTEH W Ta3oB.
CKHMaeMoCTh,
TeMIIepaTypHOe
paclIMpeHne, TEKY4YEeCTb,
BSI3KOCTb, IUIOTHOCTb.
I'nnoTe3a CIIONIHOCTH.
OCHOBHBIE CITOCOOBI
M3MEPEHUS BA3KOCTH
JKHJKOCTH
N3mepenue
JKHJKOCTH

IIJIOTHOCTH

VK-2.4;
I[IKOC-4.1

TectupoBanue

Pa3pnen 2. 'ugpocraTuka

Tema 2.1.
I'mppocraTtnyeckoe
JTaBJICHUE U €0
CBOMCTRA.

Jlekiug 2

JlaBieHue B TOUKeE.
AoOcomoTHOE,
M30BITOYHOC U
BaKyyMMETPHUYECKOE
nasieHue. I1ee3omerpel,
BaKyyMMETpBHI,
nuddepeHnranbHbIe
MaHOMETPBI. DIMIOPHI
JIaBJICHUS
Ornpenenenue
TUAPOCTATHYECKOTO
JIaBJICHUS

VK-2.4;
[TIKOC-4.1

TectupoBanue

Tema 2.2 OCHOBHBIE
YpaBHEHUSI paBHOBECHUS
SKUIKOCTH U Tas3a.

IIpakTHueckoe 3aHsATHE
Ne 2.

VYpaBHEHHS paBHOBECUS
KUAKOCTH  (YpaBHEHUS
Ditnepa).

OcHOBHOE  ypaBHEHHE
TUAPOCTATUKH.
YpaBHEHHE  COCTOSTHUS
U1ealbHOIO rasa.

VK-2.4;
I[IKOC-4.1

TectupoBanue
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Ne

Ne paznena

Ne n1 HazBaHNe JIEeKIIHiA,
MPAKTUYECKIX 3aHSITHIA

Dopvu-
pyemble
KOMIIETeH-
UM

Bun
KOHIPOJILHOIO
MEpPOIPpUATHs

Koo

acoB

Tema 2.3. Cuna
JaBJICHUS Ha IUIOCKHE U
KPHUBOJIMHEWHBIE
IIOBEPXHOCTU

[TpakTuyeckoe 3aHsATHE
Ne 3.

Cuna naBneHus
KHMJIKOCTH Ha
MPOU3BOJILHO
OpPUEHTHPOBAHHYIO
nosepxHocTh. Cuna
JIaBJICHUS Ha
WINHAPUYECKUE
nosepxHoctu. LleHTp
JTaBJICHUSI.

VK-2.4;
IIKOC-4.1

TectupoBanue
KonTposnbnas
paborta.

2/0,5

Pa3nen 3. Buabl ABH:KeHUs1, OCHOBHbIE IHIPaBJIHYeCcKHe mapa

MeTPBbI MOTOKA

Tema 3.1.
OCHOBHBIE BUIbI
ABWXXCHUA ) KUIKOCTU

Jlexmus3.
Knaccudukanus BHIOB
IBIDKEHUS JKUIKOCTH H
rasa

VK-2.4;
[TIKOC-4.1

Tema 3.2 OcHoBHEIE
THJIPaBIMYECKUC
rapaMeTpsl MOTOKa
KUJKOCTH

IIpakTHueckoe 3aHsTHE
No 4.

Mopens I0TOKa, TMHUH
TOKa, 3JIeMEHTapHast
CTPYHKA )KUIKOCTH.
JKusoe ceuenue,
CMOYEHHBIN ITIEPUMETD,
TMJIpaBIMYECKUAN pasnyc.
MectHas CKOpOCTb,
CpelnHss  CKOpOCTb B
JKUBOM CEUEHUHU.
YpaBHeHue
HEpa3pbIBHOCTH JUISt
IIOTOKA KHUJKOCTH Ta3a.
N3Mepenne MeCcTHBIX
CKOpPOCTEH IOTOKA
TpyOKoii [Iuto-Peboka

VK-2.4;
I[IKOC-4.1

YeTHBII onpoc

4/0,5

Pa3zpnen 4. OcHOBBI THAPOAMHAMUKHA

Tema 4.1. OcHOBHEIE
YpaBHEHUSI TUHAMUKHU
HEBSA3KOM JKUIKOCTH U
rasa

Jlexuus4. VYpaBHeHHus
Diinepa u ux
WHTErPUPOBAHUE.
-Unrerpan bepnyiu.
VYpaBHenue  bepHyiun
JUIl  YCTaHOBHMBUIETOCS
JBUKECHUS HEBSA3KOU
KUIKOCTH.

VYpaBHenue  bepHyiun
JUIs1 HEBSA3KOTIO rasa.

VK-2.4;
I[IKOC-4.1

TectupoBanue
YceTHBIT onpoc

[IpakTHueckoe 3aHsATHE
Ne 5.

VK-2.4;
ITKOC-4.1

2/0,5
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Ne

Ne paznena

Ne n1 HazBaHNe JIEeKIIHiA,
MPAKTUYECKIX 3aHSITHIA

Dopvu-
pyemble
KOMIIETeH-
UM

Bun
KOHIPOJILHOIO
MEpPOIPpUATHs

Koo

acoB

Ornpenenenue
koa(duimenta pacxona
Bogomepa Bentypu

Tema 4.2 OcHOBHEBIE
ypaBHEHUSI TUHAMUKHU
BS3KOH KUIKOCTHA

[IpakTuueckoe 3aHsTHE
Ne 6.

VYpaBuenue  bepnyinu
JUISl YaCTHBIX CITy4aeB.
VYpaBuenue  bepnyinu
s 3JIEMEHTAaPHOU
CTpYHKH BSI3KOU
JKUJIKOCTH.
[Ibe30MeTpuyecKuii u
TUAPABINYECKUM YKIIOHBI

VK-2.4;
[IKOC-4.1

TectupoBanue
VYeTHbII onpoc

Pa3zpnen 5. YpaBHenue bepHysuiu 115 noToKa peanbHOM XuaAKocTH. Onpeaenenue

OTepb Hanopa

Tewma 5.1. YpaBHenue
bepuymm 115 notoka
peabHOM JKUKOCTH.

Jlexuus 5

VpaBHenne  bepHymn
Uil TIOTOKAa peallbHOU
JKUJKOCTH.
Koadduruent
KUHETUYECKON SHEPIUH.
I'eomerpuueckas u
JHEpreTuyYecKast
WHTEpIpeTaLus
ypaBHeHus1 bepHyun.

[1Koc-4.3;
[1Koc-4.9.

TectupoBanue
VYcrHblii onpoc

IIpakTHueckoe 3aHsaTHE
Ne 7.

JeMoHcTpanus
ypaBHeHus bepHyum u
IIOCTPOEHUE JTUHUU
YAEIBHOU dSHEPTUU

[1Koc-4.3;
[TKoc-4.9.

Tema 5.2.
[Torepu Hanopa.

[TpakTHdeckoe 3aHsATHE
Ne 8.

MecTtHble noTepu
Harfopa,

MOTEPH HaATopa 1o JAJIMHE.
OCHOBHBIE  JITaHHBIE O
THJIPaBIMYECKOM

KO3 dULIIEHTE TPEHUS
Ornpenenenue
KoaduimeHTa
TUAPABINYECKOTO
TPEHMS 110 JUTHHE
TpyOompoBoa

[1Koc-4.3;
[TKoc-4.9.

TectupoBanue
YcTHBII onpoc

2/0,5

Pazgen 6 Pe:kuMBI IBHKEHHUS KUIKOCTH

Tema 6.1.
Ocobennocru
JTAMHHAPHOTO U

Jlexug 6
PexxuMEbl IBHKEHUS
JKUJIKOCTH

I1Koc-4.3;
[1Koc-4.9.
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Dopvu-

« Bun Koo
Ne Ne u Ha3BaHMe JIeKIMI, pyembie
i Ne paznena o o covmeren- | KCHIPO/IBHOIO BO
I MeporpusiTisl | 4acoB
11
TypOyJIEHTHOTO Ocobennoctu
PEKUMOB JBUKCHUS TypOyJIEHTHOTO U
JTAMUHAPHOTO PEKUMOB
JIBUKCHUS
[IpakTuueckoe 3aHsiTHE
Ne 9. Pexxumer asmxenus | [1Koc-4.3;
SKUIKOCTH ITKoc-4.9. 2
Tema 6.2. [IpakTuueckoe 3aHsTHE
Koaddunment Ne 10. I'mppaBanuecku [1Koc-4.3;
THAPABIMYECKOTO rinaakue u mepoxosarbie | I1Koc-4.9. | TecrupoBanue | 2/0,5
TPEHHUs [IOBEPXHOCTH. VYeTHbII onpoc
Onpenenenne
koddunmenta Japcu
IIPU pa3INUHbIX
pPSKUMAX JIBFOKCHUS
7. | Pa3zmea 7 Ucreyenue :KUIKOCTH U ra3a 6
Tema 7.1 Jlexuga 7
Ucrteuenue uepes Hcreuenne >XxUIKOCTH U [1Koc-4.3;
OTBEPCTHS, HACAJIKH, ra3a 4epes OTBEpCTHS, [TKoc-4.9. 2
KOPOTKHE TPYOBI IIPH HAacCaJKu, KOPOTKUE
MIOCTOSIHHOM HaIlope. TpyOBI IIpH
MIOCTOSTHHOM 1
MepEMEHHOM Harope. TectupoBanue
Hcteuenue uepes
OTBEPCTHSI, HACATKU TIPH
MTOCTOSIHHOM HAaIope
Tema 7.2 [IpakTHueckoe 3aHsTHE [1Koc-4.3;
Hcteuenne yepes Ne 11. Ucreuenue uepe3 | [1Koc-4.9. 4/0,5
OTBEpCTHSI, HACATKH, MaJble OTBEPCTHS B TectupoBanue
KOPOTKHE TPYOBI TIPH TOHKOMW CTEHKE, HaCaJKH,
MIEPEMEHHOM Hamope. KOPOTKHE TPYOBI IpH
MIEPEMEHHOM Harope.
Omnpenenenne BpeMEHH
W3MEHEHUS Haropa
Hcreuenue uepes
OTBEPCTHSI, HACATKU TIPH
MIEpEMEHHOM Harope
8 Pa3nen 8. HeycranoBuBIeecs: ABMKCHUC B 8
HAIMOPHBIX TPYOOIPOBOAAX
Tema 8.1. Jleknga 8
I'mppasinnueckuii ynap | I'mapasnudeckuit ynap 2
KaK HEYCTAaHOBUBIIIEECS | KAK HEYCTAHOBUBIIIEECH [TKoc-4.3; | TectupoBanue
JBUKCHHE KUIKOCTU JBUKEHHE KUIKOCTH. [TKoc-4.9.
JnarpaMMbl U3MEHEHUS
JABJICHUU TIPH
TUIPABINYECKOM yJiape
Tema 8.2. IIpakTHueckoe 3aHsaTHE YceTHBIT onpoc
I'mapasnuueckuii yamap | Ne 12. Onpenenenue 6/1
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Dopvu-
« P Bun Koo
Ne Nepayiena Ne u Ha3BaHMe JIeKIMI, pyembie 0 HOTO B0
i °P MPAKTUYECKIX 3aHSITHIA KOMIIETEH- I
MepoNpusiTisl | 4acoB
o
MHOBBIIICHUS TaBJICHUS B [1Koc-4.3;
TpyOOIpOBOIe IPH [TKoc-4.9.
TUAPABIMYECKOM yape
Tab6suma 5
IlepeyeHb BONPOCOB /IJIsl CAMOCTOSITEILHOI0 H3YYEHUS JUCIHILIMHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI CAMOCTOATEILHOIO
Ne paznena u TeMbl
n/n U3y4YeHUs

Pa3gen 1. Beenenue.

1. | Tema 1.1 Posb runpasivky B xu3Hu YenoBeka (YK-2.4, ITKoc -4.1).
[Ipeamer u 3amaum
JMCIIUILIMHBI
«I'napaBiamka»
2. | Temal.2 [TonsTus Temmeparypbl, AaBJICHUS, BSI3KOCTH, MOBEPXHOCTHOTO

OcCHOBHBIE CBOWMCTBA
JKUJIKOCTEN U ra3o0B.

HaTsokenus (YK-2.4, [TKoc -4.1).

Pasznen 2. 'mgpocraTuka

3 | Tema2.1 Cuuibl, IEMCTBYIOIIME B MOKOSILENUCS U B IBHXKYLIEHCS KUAKOCTH.
I'mapocraruueckoe PazmepHocTh W eIMHMUBI  M3MEPEHUS] ~ AUHAMHYECKOW U
JIABIIEHUE U €TO KHMHEMaTHYECKOU BA3KOCTH W U V. (YK-2.4, [IKoc -4.1).

CBOMCTBRA.

4 | Tema2.2. B3auMocBsI3p MEXIy [aBJIIEHUEM, TIE€OMETPUYECKOW BBICOTOM H
OCHOBHBIE IUIOTHOCTBIO )KUAKOCTH B CIIy4ae, KOrja U3 MacCOBBIX CHJI JEHCTBYET
ypaBHEHUA TOJBKO cuia TsukecTH (YK-2.4, ITKoc -4.1).
paBHOBECHS
JKHIKOCTH U rasa.

Tema 2.3. Cuna [ToHsATS OpueHTAIMU TIJIOMIAKH, [IEHTPA JaBJICHUS, Tela JaBJICHHUS.
JIaBJICHUS HA (YK-2.4, IIKoc -4.1).

TJIOCKHE U

KPUBOJIMHENHBIE

MTOBEPXHOCTHU

Pa3znen 3. Buabl IBH:KeHHs1, OCHOBHbIE THIPABIMYECKUE MapaMeTPbI NOTOKA

5 | Tema3.1. [ToHsITHE O BUXPEBOM U MOTEHLIUATIBLHOM JIBUKECHHH.

OCHOBHBIE BU/IbI Cnoco6 Jlarpamxka u crnoco0 Ditnepa, KOTOPBIA UCHOIB3YETCS MPH
JBUKECHUA KUAKOCTU | ONIUCAHUM IBUKEHUA KUIAKOCTU. (YK-2.4, [TKoc -4.1).

6 | Tema3.2. [lonsiTve o0 mMIIOCKOM (IBYMEPHOM) JBM)KEHHHM, OJHOMEPHOM
OCHOBHBIE JBUKCHUU.

TUJIPaBINYECKUE B3anmocCBs3b TI1011a11 5KUBOTO CEYEHUS (0, CMOYEHHOTO TIEPUMETPA

napameTpbl IOTOKa Y U TUOpaBIWYeckoro pamuyca R, a Taxke pacxoma moToka Q,

KUIKOCTHA cpenHeil ckopocTuV M IIomaan kxuBoro cedenus o. (YK-2.4, IKoc -
4.1).

Pa3nen 4. OcHOBBI THAPOAMHAMUKHI

7 | Tema4.1. TToHsATHE HEBSI3KOM KUIKOCTH.

OCHOBHBIE Hanpsixenus, BO3HUKAOIKE B IBUKYIIEHCS BI3KOM KUAKOCTH. (YK-
YpaBHECHHUS 2.4, TIKoc -4.1).

JUHAMUKH HEBSI3KOU
KHUAKOCTHU U ra3a
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Ne paznena u TeMbl

IlepeyeHb paccMaTpUBaeMbIX BOMPOCOB /IS CAMOCTOSITEILHOTO

n/n U3YYeHHs
8 | Tema 4.2. VYpaBHeHue bepHyIM 17151 YACTHBIX CIy4Yaes.
OcHOBHBIE @DaKTOpbl, OT KOTOPBIX 3aBUCUT I'HApoAnHaAMHUecKuil Harop. (YK-2.4,
yYpaBHEHUS I[Koc -4.1).
JUHAMUKU BS3KOH
KHUJIKOCTH

Paznen S. YpaBHenune bepHy/uiu 1J1 IOTOKA peaibHOM KUIAKOCTUH. Onpeaesienune

NoTephb Hamopa

Tewma 5.1.
YpaBHeHue
bepnynnu nis
IIOTOKA PEAIbHOU
KUAKOCTHU

DHepreTuyeckas HHTEepIpeTanus ypaBHeHUs bepHyuu.
B3auMoCBsI3b  yAENbHOM KWUHETHYECKONM HSHEPrUHM, CKOPOCTHOIO

Haropa u ko3 durmenta kuHeTH4Ieckoi sHepruu o. (IKoc - 4.3, ITKoc
-4.9).

Tema5. 2.
[Torepu Hanopa

KacarenbHble HalpsOKEHUs U UX PaCHpeesIeHNs P PaBHOMEPHOM
JIBHKECHUH.

3aBUCUMOCTh NOTEPh Hamopa oT napamerpoB notoka. (IIKoc - 4.3,
ITKoc -4.9).

Pa3gen 6. Pe:kuMBbI IBHKEHUS KUIKOCTH

Tema 6.1.
0COOCHHOCTHU
JTAMUHAPHOTO |
TypOyJI€HTHOTO
PEKUMOB JIBUKCHHS

Yucno PeliHoJbICa U €70 KPUTHYECKOE 3HAYECHUE.
JIByxcioiiHasi MOZIeb TYpOYJIEHTHOTO TOTOKA.
Jlorapumuueckuif  3aKOH  pacupeleNeHUs
TypOyneHTHOM noToke. (I[TKoc - 4.3, ITKoc -4.9).

CKOpOCTE B

Tema 6.2.

Koaddunuent Jlapcu npu naMuHapHOM U TYpOYJIEHTHOM pexUME

Koadduument JIBUKECHMUSL.

TUAPABINYECKOTO TypOynentHslii pexkxum u 30HbI conpotuBieHus. (I1Koc - 4.3, TTKoc -
TpEHHUs 4.9).

(ko3 punrente

Hapcu) A

Pasznen 7. Ucteuenne

AKHUAKOCTH M ra3a

Tema 7.1.
Hcrteuenue uepes
OTBEPCTHS, HACAJIKH,
KOpPOTKHUE
TpyOOIIPOBOIBI ITPU
IIOCTOSIHHOM HAaIlope

Bakyywm BO BHEIIHEM LIWJIMHAPUYECKOM HACAIKE.
CpaBHeHUE TUAPABINYECKUX XapaKTEPUCTUK OTBEPCTUHM M HACAIKOB.
Koaddunument pacxona cucremsl. (ITKoc - 4.3, ITKoc -4.9).

Tema 7.2.
Hcrteuenue uepes
OTBEpCTHS, HACAJKH,
KOPOTKHE
TpyOOIPOBOIBI ITPU
NIEPEMEHHOM HAIope

Hcreuenue nmpu n3MEHEHUH YPOBHEHN B 000MX pe3epByapax.
Bpemss  omopoxHeHHMs — UWIMHAPUYECKOTO  pe3epByapa
otBepctue B ero aHe. (ITKoc - 4.3, TTKoc -4.9).

qyepes

Pa3nes 8. HeycranoBuBIeecs IBMKeHHE B HAIIOPHBIX TPYOONpPoOBoaaX

Tema 8.1.
I'mnpaBnuyecknii
yaap Kak
HEyCTaHOBUBIIEECS
JBUKECHHE KUJKOCTU

XapakTepucTUKu TPyOOMpoOBOJIa U KUAKOCTH, OT KOTOPHIX 3aBUCHUT
BEJIMYMHA OBBIIEHHUS TABJIICHUS TTPHU THApaBiIndeckoM yaape. (ITKoc
- 4.3, IIKoc -4.9).

Tema 8.2.
I'mapaBanyeckuit

yAap

I'mapaBnuueckuii yaap npyu MrHOBEHHOM M MOCTENEHHOM 3aKPbITUH
3aaBukku. (I1Koc - 4.3, [1IKoc -4.9).
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5. O0pa3oBaTre/ibHbIE TEXHOJIOTHHU

Tabmuma 6

le/IMeHeHI/Ie AKTUBHBLIX 1 HHTCPAKTHUBHBIX Oﬁpa3OBaTeJII)HI)IX TEXHOJIOT UM

HaumenoBanne HCII0JIB3YEMBIX AKTUBHBIX U

HaroOpHBIX TPyOONPOBOAAX.

JI:;')H Tema u popma 3ansaTHS HHTEPAKTHBHBIX 06pa3?BaTeJIbHLIX
TEXHOJIOTH
1. Beenenue JI
I13 | TecToBble TEXHOJIOTUH
2 I'mapocratuka JI TecToBBIE TEXHOJIOTHUH.
[13 | TexHoMOrMM aKTUBHOTO O00yUeHUs (padboTa
MaJIbIMU TPYIIIIaMH )
3. Bunsl aBuxkenus, ocHoBHble | JI TecToBbIE TEXHOJIOTHH.
ruapaBiandeckue napamerpsl | [13 | TexHomoruu akTuBHOTO 00y4eHMs (paboTa
IOTOKA MaJIbIMU TPYIIIIaMH )
4. OcCHOBBI TUJIPOJMHAMUKHI JI TecToBBIE TEXHOJIOTHH.
[13 | TexHonoruu akTUBHOTO 0OyueHus (pabora
MaJIbIMU TPYIIIIAMHU)
5. Ypasuenue bepnyinum 1ms JI TecToBbIE TEXHOJIOTHH.
notoka peanbHoi xkuakoctu. | [I3 | TexHonoruu akTUBHOro 00y4eHuUs
Onpenenenue noTepb (paboTa MaJbIMU TpYIIIaMu)
Hamnopa.
6. Pexxumbl nBUKEHUA J TecToBbIE TEXHOIOTHH.
JKUJIKOCTH. I13 | Texnonorum akTUBHOTO OOy4deHus (paboTta B
MaJIBIX TPYIITIAX)
1. Ucrteuenne xuakoctu uraza | JI TecToBbIE TEXHOIOTHH.
[13 | TexHomnoruu akTUBHOTO 00y4deHus (pabora B
MaJIblX IpyImax)
8. |HeycranoBusiieecs J TecToBbIE TEXHOIOTHH.
JIBU>)KEHUE KUJIKOCTH B I13 | Texnonoruu akTUBHOTO OOy4eHUs (paboTa B

MaJbIX TPYyIIax)

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHASI ATTECTALMS 10
UTOraM OCBOCHUS IMCHUIIIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUA WIH HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE
JJISl OLlEHKH 3HAHUI, YMEHUI U HABBIKOB M ONBITA AeSATEJIbHOCTH

IIpuMepHbIe TECTHI AJI51 TEKYIIEr0 KOHTPOJISI 3HAHUI 00y4aromuxcs

Paznen 2, tema 2.2. OCHOBHBIE THIPABINYECKUE MTAPAMETPHI TOTOKA KUAKOCTH.

1.06BEMHOE KOJIMYECTBO XUJIKOCTH, ITIPOXOJIAIIEN YEPE3 )KUBOE CEUEHHUE

[TIOTOKA B EAMHNILY BPEMEHU, HA3BIBAETCSA

2. JUIMHA JIMHUU, ITO KOTOPO! XUJIKOCTh B XKUBOM CEUEHUU
COITPUKACAETCA C TBEPABIMU ITOBEPXHOCTAMMU, O’ PAHUYNBAIOIIMMHA
[TOTOK, HA3BIBAETCHA
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3. IIOTEHIMAJIbHOE ABMKEHUE SABJISIETCA

1. Bcerma 6e3BHXPEBBIM

2. BCerza BUXPEBBIM

3. BHXPEBBIM WJIH OE3BUXPEBBIM, B 3aBUCUMOCTH OT CKOPOCTH
4. BUXPEBBIM WM 0€3BUXPEBBIM, B 3aBUCIMOCTH OT JaBJICHHUS

4.11PU HEYCTAHOBHBIIEMCS ABMXXEHNUM CKOPOCTD HACTHULBI XJKUAKOCTHU
3ABUCUT

1. or BpeMeHH U KOOpAMHAT

2. TOJIBKO OT BpEMEHU

3. TOJIBKO OT KOOPJUHAT

4. OT BpeMEHU U KOOpAMHATHI X

5.CPEJHAA CKOPOCTD ITOTOKA B TJAHHOM CEYEHUWU OITPENEJIAETCA 10
DOOPMVIIE

1. v=2

®
2. U=./2gh
3. U, =0gRI
4. V=CJRI

Bonpocel 1J151 TeKylero KOHTPOJIs
(ycTHBIIi onpoc)

Pa3znea 3, tema 3.2. «IloTepu Hanmopa»

Omnpenenenue kodddurmenta Japcu

1.IlpuBenute hopmyiy moTeps MO IJIUHE U MOSICHUTE BXOSIINE B

HEE BEJIMYMHBI.

2. Kak OnBITHBIM MyTEM HalTH 3HaUYeHUE A?

3. OT KaKuX XapaKTepUCTUK 3aBUCUT KoddduireHT Japcu?

4.11pu kakux yclnoBusX KO3(G(GUIMEHT A HE 3aBUCUT OT IIEPOXOBATOCTU?

5. B xakoii 30He conpoTuBiacHUS KOdhOUIIMEHT A HE 3aBUCUT OT uncia Re?
6. [ToueMmy oiHY U3 30H COITPOTUBIICHUS HA3bIBAIOT KBAAPATUUHON?

Pa3nen 4 «/IluHamMuka HeBA3KOI M BA3KOI KUIKOCTI

1. Kakue uneHnsl ypaBHeHHs! BepHYIUIM COOTBETCTBYIOT MOTEHUMATBHON yIEIBbHON
HHEPrur, KHHETUYECKON yIeIbHON S3HEPTUU?

2. Kak 3anmceiBaeTcss ypaBHeHHE bepHyum s HeBsi3koM xkuakoctu? Kak mpu
ATOM IPOXOAUT HANOpHAs JTUHUSA?

3. Kak ompenenutb NoTepu Hamopa MeEXAY JIIOOBIMU JIByMs CEUYEHHUSIMHU I10
4epTexKy?

4. Ha yeprexe MOKaXKUTe TUAPABINYECKAN U TbE30METPUUECKUIN YKIIOHBI.
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5. UeMy paBHO pacCTOSTHUE MO BEPTUKAIM MEXK/Y HAIIOPHOM U MbE30METPUUECKOU
muHusMu? [Ipu KakoM yCI0BHM OHU NapaJljienbHbI?

6. Kak u3MeHuTCS pacxoj, €ClM pa3HOCTh MOKa3aHUW MbE30METPOB YBEIUUYUTCS B
nBa pasza’?

7. Ecnu 6B JaHHBINA pacxoj MOIIEN 4Yepe3 BOJOMEpP B OOpaTHOM HaIlpaBJICHUH,
KaKhe YpOBHHU ObUIH OBI TP 3TOM B Ibe30MeTpax?

8. Ha mpeononeHne Kakux CONPOTHBICHUH 3aTpauynBaeTcs Hamop Ny, Mexmy
BBIOpAHHBIMU CEYEHUSIMU B BojoMepe?

Pa3nen 5 «Pesxkumbl ABUKeHUs KUAKOCTH. [loTepu Hanmopa»

1.HazoBuTte BuaBI NOTEPH HAopa.

2. Io kaxoii (hopMyJie BEIYUCISIOT MECTHBIE TIOTEPH Haropa?

3. Ot yero 3aBUCUT KOA(DOUITMEHT MECTHBIX COITPOTUBIICHUN?

4. IlpencraBisieT 1 pa3HOCTh MTOKA3aHMI MMb€30METPOB MOTEPH HATIOPA,

€CJIM IPOUCXOJIUT PACIIMPEHUE UITH CY>KEHUE TPYObI?

5.B d4em 3akioyaercs OTJIMYME JAMUHAPHOTO U TypOYJEHTHOTO PEXUMOB
JBUKEHUS KUIKOCTH?

6. Kakoil KpuTepuil CIIy’)KAT XapaKTEPUCTUKON PEKUMOB JIBHKCHUSA ?

7.Kakoe unciio PeliHONIBCa MPUHUMAIOT 3a KPUTUYECKOE?

8. Kak B pacuerax onpenenuTs pekuM ABUKEHHUS )KUIKOCTH ?

9. Ilpm nABWOKEHMM BOJBI WJIM TpPU JBWXKEHHMM HEPTH paHblIe BO3HUKHET
TypOYJICHTHBIN PEXUM C YBEIIMYCHUEM CKOPOCTH B TpyOe nmuamerpom d?

10. IlpuBeaute popmyiy MoTeps MO JUIMHE U MOSCHUTE BXOASILIUE B

HEE BEJINYHHBI.

11.Kak OnbITHBIM MyTE€M HAWTH 3HaYCHUE A?

12. OT KakuX XapakTepUCTHUK 3aBUCUT K03 durueHt dapcu?

Pa3nen 6 «McrevyeHue ;KUAKOCTH NPHU NOCTOSIHHOM M NePEMEHHOM HANopax»
1.Ilouemy npu OHOM M TOM K€ HANOpPe M JUAMETPE OTBEPCTHUS YEpE3 BHEIIHMIA
HUJMHIPUYECKUI HAcaJoK MPONJET pacxod OOJbIIMH, 4YeM dYepe3 Majioe
oTBepcTHe?

2.01 4ero 3aBUCUT KOI(P(GUIIUEHT CKOPOCTH M B KaKOM Ciydyae OH OOJbIle: MpH
VCTEYEHUH Yepe3 Haca0K WM OTBepcTUe?

3.YUto Ha3bIiBaeTcs Hacankom? Kakue morepu Ha TPEHHWE YUMTBIBAKOTCS IPHU €ro
pacuete?

4.IlouemMy NpH MCTEUEHUM Yepe3 HacaJku oOpa3yeTcs BaKyyM U YeMY paBHa €ro
npenaesibHas BeJIMYMHA B HUJIMHAPUYECKOM Hacaake?

5.Moxet a1 K03()PUIUEHT CKOPOCTHU OBITh MEHBIIE €IUHUIIBI, PABEH E€IUHUIIBI,
OBITH OOJIBIIIE €AMHUIIBI?

6.Kakue 3HaueHus mpumMyT KodQPuIMeHTs |, ¢, €, C Ui uaeaaIbHON HEBSI3KOM
JKUIKOCTH?

7.YT0 Takoe uHBEpPCHS CTPpyHU?

8. YUUTBIBAIOTCS UM HET NOTEPH HA TPEHUE MPU BHIYUCICHUN BpeMEHU t ”3BMEHEeHMUSI
HarmopoB oTH, 10 H,?

Pasnen 8 «HeycranoBuBuIeecs: ABHKEHHE JKMIAKOCTH B TPyOax»

1. Kakue cBOICTBA >KMIKOCTH SIBIIIFOTCSI ONPEAEISIIONIMMHA MPYU BO3HUKHOBEHUU
TUJPABIMYECKOr0 yaapa?
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2. OT 4yero 3aBUCUT CKOPOCTh PACIPOCTPAHEHUS YIAPHOU BOJIHBI?

3. Ilpu xakux yCIIOBUSIX BO3HUKAET MPSAMOW (HEMPSIMOi) ruJipaBIuyuecKuil yaap?
UeM oTIMYAIOTCS 3TU ClTydau?

4. KakuM J0JKHO OBITh BPEMSI MOJHOTO 3aKPITUS 3aJIBUXKKU, YTOOBI TTOBBIIIICHUE

JaBJICHUS HE JOCTHUTIIO Ap=pcUo?

5. B kakoil TpyOe (cTayibHOM uHIM OETOHHOM) OBICTpEe pacHpoCTpaHSIETCs
MOBBIIICHNUE JABJICHUS TIPU TUIPABINIECCKOM yaape?

IIpumepHbIe 3a1a4u K KOHTPOJIbHOM padoTe

Paszpea 2. I'mapocraTtuka
1.PaccMmarpurBaroTcs BCe IIIOCKHUE NPSIMOYTOJIBHBIE TOBEPXHOCTH.
Tpebyercs:
a) aHAJIUTUYECKUM CIIOCOOOM OIPEAETUTh CHUIY H30BITOYHOTO MJaBJICHUSA H

KOOpAHWHATY OCHTpPA OaBJICHUA,
6) IMOCTPOUTH IIIIOPY U30BITOYHOT'O JaBJICHUS Ha BCC IINIOCKHC IIPAMOYI'OJIBHBIC

IIOBCPXHOCTH.

o A{/,
)i/'
£ 0
B /M o
h a \, / 2

4 /

/
77777777777

Tabnuua
HcxonHble TaHHBIE Howmep Bapuanra

1 2 3 4 5 6
HIupuna b, m 1 2 3 4 5 6
['nyOuna Bojbl h, M 4 6 7 8 9 10
JlnuHa CTeHKH a, M 2 2,5 3 3,5 4 45
Yrou HaksIOHA 3, Tpaj. 60 45 50 55 70 | 90
Pamuyc r, m 2,6 34 | 47 | 55 | 6,6 7

Hepequb BOIIPOCOB, BLIHOCUMBbIX Ha 3a4€T

1. OcHoBHbIE (pU3HUYECKHE CBOMCTBA KHUJIKOCTHU Ta3a.

2. T'ugpoctaTudeckoe JIaBJICHHUE u ero CBOIICTBA. Onpenenenue
TUAPOCTATUUECKOTO JaBjeHus B Touke. [loHsTHe 00 n30BITOYHOM JIaBJICHUH U
BaKyyMe.

3. OCHOBHOE ypaBHEHHE TUPOCTATUKH M €TO HHTEPIIPETAITHSI.

4. Cuna JaBlieHHs] HA TUIOCKYHO MPOW3BOJIBHO OPUEHTUPOBAHHYIO MOBEPXHOCTb.

IlenTp maBaeHUs.
5. Cuna rugpoCTaTUYEeCKOro JABJICHUS >KUIKOCTH HAa TOPU30HTAJIbHBIE CTEHKH.

['mppocraTnueckuil napagokc.
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6. DOmropa naBneHus (MOJHOTO, U30BITOYHOTO).

7. OCHOBBI KHHEMAaTHKH >KUIAKOCTU. HeycTaHoBHBLIEECS W yCTaHOBUBLIEECS
JNBUKEHUE KUAKOCTU. JIMHMS TOKa WM TpPAeKTOpHs. DJIeMEHTapHas CTpyWKa
KUIKOCTH.

8. IloTok, pacxon, cpeanssi ckopocTh. JKHBOe cedeHue, CMOYCHHBIN MEepUMETP,
TUJIPABINYECKUN PaguycC.

9. Knaccudukanus BUOB JBUKECHHS KUIKOCTH.

10.YpaBuenue bepHyin [71s 3JIeMEHTApHOM CTPYHKN HEBA3KOM KMIKOCTH U Ta3a,
Y €r0 UHTEPIPETALIUS.

11.YpaBaenue bepHymam mjisi 3ieMEHTApHOW CTPYHMKH BSI3KOM JKMJIKOCTH U €0
WHTEpIIpETalUs

12. YpaBHenue bepHyIM aJisi yCTAaHOBUBIIETOCS IBMKEHHUS MOTOKA pPEalbHOM
KUJKOCTH.

13.Buasl moTeph Hamopa W WX BBIPAKEHHE uepe3 CKOPOCTh. DOopMyIbl s
OINPEIENICHHUS] MECTHBIX IOTEPh U MO JIJTUHE.

14 PexxuMbl JBWXKEHHA M UX o0coOeHHOcTH. Kpurhueckoe 3HaueHue uucia
Peiinomnbaca.

15.PaBHOMepHOE ABMXKEHUE. Y paBHeHUE pacxoaa. Cea3b koddduiuentoB lapcu
u C. ®opmyna gns ompexaenenus kodpduiuenta Illesn B kBaapaTuyHOM
00JIaCTH CONPOTHUBIICHHUS.

16.Koaddunuent dapcu ¢ ydeToM peKUMOB JIBUKEHUS U 30H CONPOTUBIICHUSI.

17.1loHATHE O TUAPABIMYECKH TJIAJKUX U IIEPOXOBATHIX CTeHKaX. Kak cBsizaHbI
NIOTEPU HAIoOpa IO JUIMHE CO CKOPOCTBIO ABMKEHUS IPU PA3IUYHBIX pEKUMAaX
JBUKEHUS U 30HAaX COIPOTUBIICHUS.

18.TypOyneHTHBI peXUM ABMXKEHHUSA. 30HBI compoTuBiieHus. OrmnpeneneHue
koahdummenta Jlapcu npu TypOyJIE€HTHOM pPEKUME.

19.VicTeuenne XUAKOCTH M Ta3a 4Yepe3 OTBEPCTHE C OCTPOW KPOMKOH MpH
MOCTOSIHHOM Harope. @opMyJibl CKOPOCTH U Pacxo/a.

20.VcTeuenne depe3 BHEIIHUW IIMIIMHIAPUYECKUN HACATOK TMPHU TOCTOSHHOM
Harope. PopMyJIbl CKOPOCTH U Pacxoja.

21.BakyyM B IUIIMHAPUYIECKOM HacaKe.

22 .VcTedeHune yepes 3aTOTUICHHBIE OTBEPCTHUS U HACAIKH.

23.Koad¢urmenTs! pacxoia, CKOPOCTH, CKATHUS MPU UCTECUCHUN Yepe3 OTBEPCTHS,
HAcaJIKu M KOpPOTKHE TpyObl. Buapl cxxkaTusi cTpyd NHpU HCTEUEHUM Yepe3
OTBEPCTHE.

24.OcHOBHBIE pacueTHble YpPAaBHEHMS TUAPABIUYECKH JJIMHHOTO IMPOCTOTO
TpyOOTIIpOBOIA.

25.Pacdet TpyO mpu mocien0BaTeIbHOM U apalijIeIbHOM COSTMHEHUH TPYO.

26.ITonaTre TpaH3UTHOTO pacxojila M pacxoja HempepbiBHOW pazgauu. [lotepu
HaIopa Mpyu HAJIMYMU HEMPEPHIBHOM pa3fadyu U TPAH3UTHOTO pacxoja.

27 Ilonatue ruapaBnuueckoro ynapa. Ilpouiecc wu3MeHeHUsI [aBJICHHUS B
TpyOONPOBOIE MOCIE€ MTHOBEHHOTO 3aKPBITHS 33 IBUKKH.

28.I'mapasnuueckuii yaap B Tpybax. ®opmyna H.E. Kykosckoro.
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6.2. Onucanue nmokaszaresjieil 1 KpUTEPHUEB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE
IIKAJI OLeHUBAHUS

JIns1 OLIGHKW 3HAaHWM, YMEHUM, HaBBIKOB M (DOPMUPOBAHMS KOMIIETECHIIMH I10
JUCLHUIUIMHE TPUMEHSTCS TPAAMLUUOHHAA CUCTEMa KOHTPOJISI U OLICHKH
YCIIEBAEMOCTH CTYAECHTOB.

Cucrema TeKyero KOHTPOJISI U yCIIEBAEMOCTH CTYJIEHTa OCYLIECTBIISIETCS IIPU
BBITIOJTHEHUN TECTHUPOBAHUSA 110 KAXKIOMY pa3leny NHWCLUIUIMHBI, BBIIOJHEHUS U
3alIUTHI TA0OPATOPHBIX padOT, a TAKXKE PEIICHUS TUITOBBIX 33]1a4.

Jl5is olleHKH 3HAHUM, YMEHUH, HABBIKOB ¥ ()OPMUPOBAHMSI KOMIIETCHIIUN TIPU
IIPOMEKYTOYHOM aTTECTALIMU 3HAHUN TAKKE PUMEHSACTCS TPAAUIIMOHHAS CUCTEMA
KOHTPOJIS] 3HAHUM.

[Ipu koHTpoJe 3HaHMI B (popme 3auera MpenojiaBarelsib UCIOIb3YeT METO/
WHUBUYyaJIbHOTO coOeceoBaHus, B XOJE€ KOTOPOro OOCYXJIaeT CO CTYJIEHTOM
OJIMH WJIA HECKOJBbKO BOIPOCOB W3 y4eOHOH mporpammbl. [Ipu HeobxomnumocTu
MOTYT OBITh MIPENJIOKEHBI JOMOJIHUTENbHBIE BOIIPOCHI, 33/1a4U U IPUMEPBI.

Ha srane texymiero KOHTposIs yCrueBaeMOCTH IPUMEHAETCS TPAAULUOHHAS
CHCTEMa KOHTPOJISI U yCIIEBAEMOCTH CTYAEHTOB (YCTHBINA ONPOC, TECTUPOBAHUE,
KOHTpOJIbHAs paboTa).

Onucanve KpUTEPUEB OLICHUBAHUS ISl MPOBEACHUS TEKYILEW aTTeCTalUU
oOyyarommxcst mo gucuuruinie «I uapasiuka» B GopmMe TECTUPOBAHUS.

Tabnuma 7a
HIxkana oueHNBaHHUA 3ader
umeercs 6osee 60% MpaBUIBHBIX OTBETOB 3auér
TecTa
umeetcst MeHee 60% IMpaBUIIbHBIX OTBETOB Hesauér
TecTa

Omrcanve KpUTEPUEB OIICHUBAHUS IS TIPOBEICHUS TEKYIEH aTTeCTaIluu
oOydJaroruxcst Mo guctuiuimHe «[ mapaBiauka» B Gopme 3anuThl KOHTPOJILHOM
paboOThI O0YYAOIIUXCS TT0 TUCIUTUTAHE «I HIpaBIHKaY).

Tabmuma 70

Ounenka Kpurtepuu onennBanus
OLIEHKY «OTJHYHO» 3acly>KUBaeT CTYJCHT, OCBOMBIIUN 3HaHMA,
YMEHHMsI, KOMIIETEHIIMN U TEOPETHUUECKU MaTepuan 6e3 mpoOesnos;
yYMEET yBSI3bIBaTh TEOPHUIO C MPAKTUKOM, MPaBHUIILHO 0OOCHOBBIBAET
Bricokuii ypoBeHB «5» | IPUHSTOE PEIICHUE, BIaieeT HaBBIKAMU M TIPUEMaMH BBITTOJTHEHHSI
(OTIIM4HO) NPaKTUYECKUX 33734 M BIIAJEET METOAMKAMU pacueTa. YCHelIHO
BBITTOJIHEHBI BCE TPEAJIOKEHHBIE 3aaHus. [IpakTHuueckie HaBBIKA
npogeccuoHaIbHOrO IpUMEHEHHUs OCBOEHHBIX 3HaHUH
chopmupoBanbl. KomnereHumnu, 3akperiéHHble 3a TUCHUIUIMHOM,
copMHUpOBaHbl HA YPOBHE — BLICOKHH.
Cpennuii ypoBeHb «4» | OLEHKY «XOPOILLIO0» 3aCTy>KMBAET CTYJEHT, MPAKTUYECKHU
(xoporo) MOJTHOCTBIO OCBOMBILMI 3HAHUS, YMEHHUSI, KOMIIETCHLIUU U
TEOPETUYECKHI MaTepHall, T[paMOTHO M IO CYIIECTBY M3JIaraer ero,
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JIOTTyCKasl HE CYLIECTBEHHbIE HETOYHOCTEHN B OTBETE Ha BOIIPOCHI,
IPaBUIBHO MPUMEHSET TEOPETHUECKUE MTOJIOKEHUS NP PEIICHUH
IIPAKTUYECKUX BOIPOCOB U 3a7a4. BHINOIHEHBI BCE MPEJI0KEHHbBIE
3aJjaHus ¢ HEOOJIBIIMMH HETOYHOCTSIMU. B 0ocHOBHOM
chopmMHpoBal MpaKTHIeCKre HaBbIKKM. KoMmeTeHuumn,
3aKpeIUIEHHbIE 3a TUCLUIUIMHOM, ¢(hpOPMHPOBAHBI HA YPOBHE —
Xopoumii (cpeaHuii).

IToporoselif ypoBeHb
«3»
(YZIOBJIETBOPUTEIHHO)

OLICHKY «yA0BJIETBOPUTEJIbHO» 3aCIYKUBAET CTYACHT, YACTUYHO C
npoOenaMyd  OCBOMBIIMI  3HAHUS, YMEHHUSA, KOMIIETCHIIMH U
TEOPETUYECKHI MaTepuai, AOMYCKAeT HETOYHOCTU, HEIOCTATOUHO
MpaBUIIbHBIC (hOopMYIIUPOBKH, HapyIIEeHUs JIOTUYECKOU
MOCIIE0BATEIHHOCTH B U3JI0KEHUH, UCTIBITHIBACT 3aTPYAHECHUS [IPH
BBITIOJTHEHUH KOHTPOJIBHOHM pabOoThI, HE BIIaZIeeT BCEMU METOIUKAMH
pacuerta. He BbimonHeHa Oouiblasi 4acTh MPEJIOKEHHBIX 3aJaHUM.
HekoTopele  mpakTHYeCKHe€  HABBIKK HE  C(HOPMHUPOBAHEI.
Komnerennum, 3akperi€HHbIE 3a TUCIUILIMHON, C(POPMHUPOBAHDI
HAa YPOBHE — 10CTATOYHBIIA.

MuHUMaITBHBIN
YPOBEHb «2)»
(HEeyJOBJIETBOPUTEIHHO)

OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIy’KUBAE€T CTYJEHT, HeE
OCBOMBIITHH 3HAaHWUA, YMCHHUA, KOMIICTCHUHWHN U TeOpeTI/ILIGCKI/Iﬁ
MaTepuai, ydeOHble 3aaHus He BHIMOTHUI, IPAKTUYECKHUE HABBIKU
He  chopmupoBansl. KommereHumu,  3akperuiéHHbIE — 3a
JIUCIUTIIIMHOW, He C()OPMHUPOBAHBDI.

VY CTHBIN OIpoc OLEHUBAETCS M0 KPUTEPHSIM, IPUBEICHHBIM B TaOJIHLIE 7B.

Tabnuna 78
Ounenka Kpurtepuu oneHuBaHus
Bricokunit OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIU CTYACHT IPaBUWIbHO U
YPOBEHB «5» apryMEHTHPOBAHHO OTBETHJI HA BOIIPOC U MIOKA3aJl 3HAHUE UCTOYHUKOB U
(oTHMYHO) JIUTEPATYPBL.

Cpennuii ypoBeHb | OLIEHKAa «XOpPOIIO» CTaBUTCS, €CIM CTYAEHT B OCHOBHOM IPaBUJIBLHO

«4» OTBETHJI Ha BONPOC, HO 0€3 JOCTaTOYHBIX CCHUIOK HAa HCTOYHUKHU
(xoporo) UHPOPMAaLUH, JOMYCTHI HE3HAYNTEIIbHBIE OIINOKH.
IToporoBerii OILIEHKA «YJIOBIIETBOPUTEIBHO» CTABHUTCS, €CIIM CTYIEHT OTBETHJ HE
YPOBEHB «3» MOJTHOCTBIO, CIMILIKOM KPaTKO, HE COBCEM TOYHO.
(YOoBIETBOPUTEIND
HO)

JIBHO)

MuHHUMaNbHBIA | OLIEHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCS, €CIIM CTYACHT HE BJaJEeT
YPOBEHB «2» MarepuaioM, HE MOHMMAeT TOYHOE COJEpKaHUE BOMNPOCA, HE MOXKET
(ueynoBietBopute | CHOPMYIUPOBATH IPABUIBHO CBOU OTBET.

Omnucanue IIKaJIbl )51 KPpUTCPHUCB OLICHUBAaHUA JJIA IIPOBCACHUA
HpOMe)ICYTOqHOﬁ aTTecCcTalnu 06yqafom1/1xc;1 10 AMCHUIIIIMHC <<FI/II[paBJ'II/IKa>) B

dbopme 3ayera.

TabOmura 8

CKOMIICTCHII MU

Ounenka/cpopmMupoBaHHBI Kpurtepun oneHuBanus
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Bricokuit «3adeT» 3acily’)KUBaeT CTYJEHT, OCBOUBIINI 3HAHUS, YMEHUS,
yPOBEHB/3aueT KOMITETCHIIMM M TEOPETUUYECKUM MaTepuan 0e3 MpoOesoB;
IOJIyYMBIIMH 3ayeT 10 TECTUPOBAHMIO, BBINOJIHUBIINN
pedepar Ha BBICOKOM Kau€CTBEHHOM YpPOBHE; IIPAKTUYECKHE
HaBBIKM  NPO(PECCHOHATBHOTO IMPUMEHEHHS OCBOCHHBIX
3HaHUi cdopmupoBansl. KommereHumu, 3akperui€éHHbE 3a
JUCLHHUIIMHOM, C()OPMUPOBAHBI HA YPOBHE — BHICOKMIA.

Cpennuii YPOBEHB 3a4eT»  3aCIy’KUBA€T  CTYJEHT,IIPAKTUYECKU IOJTHOCTHIO
/3auer OCBOUBILUH 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOPETUUECKUN
marepual, ydeOHble 3aJaHus HE OLICHEHbl Ha BBICOKHMH
YPOBEHb, BBIOJHUBIINK pedepaT HacpeIHEM KauyeCTBEHHOM
YPOBHE, B OCHOBHOM C(OPMUPOBaI MPAKTUYECKHUE HABBIKH.

KoMmnerenmuu, 3aKpEIUIEHHBIC 3a JIUCITATIIIMHOM,

chopMuUpoOBaHbI HA YPOBHE — XOPOIIMiA (CpexHMii).
IToporossrii «3adeT» 3aciy’KMBaeT CTYACHT, YaCTUYHO C mIpoderamu
yPOBEHb/3aueT OCBOMBLINM 3HaHUS, YMEHUS, KOMIIETEHIIMM U TEOPETUUYECKUM

MarepHai,pedepaTr OLCHEH Ha IOPOrOBOM YPOBHE, HEKOTOPBIE
IpaKkTUYecKHe HaBblkM He chopmupoBansl. Kommnerenuuwu,
3aKpEIUIEHHBIC 33 JUCLUIUIMHON, CGpOPMHUPOBAHBI HA YPOBHE

— JOCTATOYHBIHN.
MuHuMaIbEHBIA OIICHKY «HE3aueT» 3aclly’KHUBaeT CTYICHT, HE OCBOUBIIHMA
YpOBEHB/ HE3a4eT 3HAHUA, YMEHUS, KOMIETCHIIMH U TEOPETHUECKU MaTepuall,

HE BBINOJIHUBIININ pedepaT u He nepemeninii mopor 60% npu
TECTUPOBAHUM, IPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
KoMnerenuun, 3akper€HHple 3a JUCHMIUIMHOM, He
chopMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHre JUCHUIINHbI
7.1 OcHoBHas JuTEpPaATypa

1. WIrepennuxt, [.B. T'mgpaBnuka [DnekTpoHHbI pecypc]: yueOnuk / JI.B.
[[Irepennuxt. - DnektpoH. naH.- Cankt-IlerepOypr: Jlans, 2015. — 656 c. -
Pexxum nocrtyna: https://e.lanbook.com/book/64346.

2. Yxun, b.B. I'mapasnuka.: yue6noe mocodoue / b.B. Yxun. — M.: UHOPA-M,
2014 . — 464 c. - ISBN 978-5-8199-0380-3: 549,89.

7.2 JlonoJIHUTe/ILHASA JIUTEPaTypa

1. Kosbips, N.E. [IpakTukyMm mo rugpaBiuke [DIEKTPOHHBIN pecypc]: yueOHo-
metoauyeckoe nocobue / U.E. Koswipp, N.®. Tlukanosa, H.B. XanoB. —
OnektpoH. aaH. — Cankrt-Iletepoypr: Jlawp, 2016. — 176 c. — Pexum
noctymna: https://e.lanbook.com/book/72985.

2. Koseipp M.E. O6mas rugpasiuka: YuebHo-meroguueckoe nocooue / N.E.
Ko3bipp, 1.®. [Tukanosa, A.A. Crenanos, H.B. Xanos. — M.: N3gaTenbcTBO
PI'AY-MCXA, 2016. - 80 c.

3.I'mppaBnuka.: (Texaudeckas mexanuka xunkoctu). / P.P. Uyraes. — uzn. 6-¢,

penpuHT. — M.: U3marensckuit Jlom "BACTET", 2013. — 672 c. - ISBN 978-5-

903178-35-3:1.670
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7.3 HopmaTuBHbIE IPABOBbIE AKTHI
Het HE0OXOAMMOCTH 110 JAHHOW JUCIIAILIAHE.

7.4 Metoanueckue yKa3aHusl, peKOMEHIAMU U APpyrue MaTepuajbl K
3aHATHAM

1. YueOHO-MeTOmMUECKOE TOCOOME K J1abopaTopHBIM paboTam Mo oOIIei
ruapasiuke / C.B. Bepmmnuna. — M.: MI'VII, 2013 . - 125 ¢.: 0 .

2. COopHUK 3a/laHuil 110 00IIel THapaBIUKe: Y 4eOHO-MeToANnIecKoe mocodue./
C.B. Bepmmununa, .E. Ko3eips, N.®. Ilukanosa, A.A. Crenanos, H.B.
XanoB. — M.: U3ngarensctBo PITAY-MCXA, 2015. — 137 c. - ISBN 978-5-
9675-11-5: 131,01.

8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJEKOMMYHHUKAIIMOHHOM CEeTH
«/HTEpHeT», HEOOXOAUMBIX IJISI 0CBOCHHS JUCHHUILIUHBI (MOYJIs1)

1. DnexTpoHHO-OMOIMOTEYHAsS cucremMa U31aTEIIbCTBA "JIAHB":
http://www.e.lanbook.com (OTKpBITHIH JOCTYII)

2. lentpansnass  Hayunas  bubmmoreka wumenn H.M.  XKenesnosa
http://www.library.timacad.ru (OTKpBITHIi AOCTYT)

9. IlepeyeHb MPOrpaMMHOI0 obecriedeHnsi U HHPOPMAIMOHHBIX CIIPABOYHBIX
CHUCTEM
Het HE0OXO0OUMOCTH.

10. Onucanue MaTepuaJbHO-TeXHUYECKOM 0a3bl, HEOOXOAUMOI 11
OCYLIECTBJICHHS 00pa30BaTEJbHOI0 MPOLECCA MO0 JMCHHUIINHE
Jist  peanuzanuy  ydyeOHOM MporpaMMbl, METOAMYECKOM KOHIICTIIIUH
OpenojaBaHusl  AMCLMIUIMHBL, pealn3yeMol Ha  Kadeape, HEOOXOAMMBI
U3MEpUTENIbHbIE  MPUOOpPBHl  (IIBE30OMETPHI,  MAHOMETPbI,  BaKyyMMETpBHI,
MUKpOBEpTYIIKH, TpyOku [luTo, mmuieHMacmTaObl, CEKyHIOMEpbI, MEpHbIE
COCY/1bl, BOJIOCIIMBBI-BOJIOMEPHI ), IEMOHCTPALIMOHHBIE MOAEIH (17151 UCCIIETOBaHUS
ypaBHeHus1 bepHyuM, moTrepp Hamopa, MECTHBIX CONPOTUBIICHUN, PEKUMOB
JBUKEHUS JKUJIKOCTU, UCTEUEHUSI Yepe3 OTBEPCTUSL U HACAIKH, THIPABINYECKOTO
yaAapa), CTeH b, MAKEThI, JOTKH U JIp. 000pyJ0BaHUE, BUI€0-, KHHO- U TENEPUIbMBI
10 TUJPABIMKE, KOMIUIEKTHI IJIAKATOB.
Tabmuua 10
CeegeHus 00 00eCIIe4eHHOCTH CIIENMATU3MPOBAHHBIMY AYAUTOPUAMHU,
Ka0uHeTaMH, Ja00pPaTOPUAMHU

HauMeHoBaHUe CHIEHATBHBIX

NOMeIeHN U OMelleHU i 1JIs OcCHalIEHHOCTH CNeNUAIbHBIX MOMeEIleHU 1
CaMOCTOSATEIbHOI padoThI (Ne NOMeLeHHU VISl CAMOCTOSITeIbHOMI padoThI**
yueOHOro Kopmyca, Ne ay1uTopumn)
1 2

y4ueOHast aymutopusi s npoBeneHus | 1. [lapra MoHoOmoK nByxmecTHas 13mT.
3aHSATUNA JIEKIIMOHHOTO THMa, Yyd4eOHas | 2. Jlocka mapkepHas 1mT.
ayAUTOpHUSI JUISL TPYIIOBBIX u
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WHJUBHUYaIbHBIX KOHCYJIbTALUU, IS
TEKyLIETO KOHTPOJII M IPOMEKYTOUHOU
aTTecTanuu, ydeOHas ayAuTopus s
IIPOBEJEHUS KypPCOBOTO IPOCKTUPOBAHUS
(BBIIOJIHEHUST KyPCOBBIX padoT).
YuebOnsiii koprryc Ne 28, ayautops 123
yueOHast mabopaTtopust ansi npoBeaeHui | Jis peanus3anuu y4eOHOI [IPOrpPaMMBbl

nabopaTOpHBIX  3aHATUH,  HAYYHBIX | HCIIONB3YOTCS:

HCCIIEI0OBaHUI - COOTBETCTBYIOIIIME U3MEPUTEIbHBIE TPHUOOPHI:

VYueonsrii kopiryc Ne 28, ayautops 113 MbE30METPHI, MaHOMETPBI, BaKyyMMETpBbI,
MUKPOBEPTYILKH, TPyOKH [uro,
HIMUIIEHMAcITa0bl,  CEKyHJAOMEpPbI,  MEpHbIE
CoCyabl;

- IGMOHCTpallMOHHbIE MOJAETH (AJI UCCIIeA0BaHUS
ypaBHEHUS bepHyJUIH, MOTEph HAmopa, MECTHBIX
COIMPOTHUBIICHUH, PEKUMOB IBUKEHHS >KUIKOCTH,
UCTCUCHHUS 4Yepe3 OTBEPCTHS W  HACAJKH,
THJIPaBIMYECKOTO yaapa);

- IJTAKaThI, CTCH]IBI, MAKETHI COOPYKCHU;

- TUIPABINYECKHE JTOTKH, HACOCHI.

- BOJIOCITUBBI-BOJIOMEPHI.

1. JlJotok ¢ mepeMeHHbIM  YKJIOHOM  lIuT.
(MuB.Ne410134000000106)

Jlotok runpaBaudeckuii 1mr. (63 uHB.N)
Maket coopyxenust lmr. (6e3 uHB.No)

Hacoc 12/1-19 Ne 173 1mur. (6e3 nnB.No)
[Tnakart 28mt. (0e3 nHB.Ne)

VYueOnbiii MakeT 43 mt. (63 uHB.No)

[Tapter 13 wT.

Crynbs 26 mr.

Jlocka menoBas 1 miT.

CoOoNORWN

IlentpanbHas  HayuHas  OmOIMOTEKa
UMEHH

H.M. JKXenesnosa, uywWTaldbHBIE 3allbl
6ubnuorexku, bubnanoreka HUHCTUTYTa
MEJIMOpalM, BOJHOTO XO34HCTBA U
CTPOWTENBCTBA, YATAIHHBIHN 32T
VYuebnblil kopmyc Ne 29, ayauropus 123
Oobmexutne Nel0,11, komHara s
CaMOMOJTrOTOBKHU

11. MeToauyecKue peKOMEHAANMHU CTYIEHTAM 110 OCBOECHHIO N CHMIJIMHbI

B npouecce oOydeHuss mNpUMEHSIOTCS 0Opa3oBaTeIbHbIE TEXHOJIOTHH,
oOecreynBaroIme pazBUTHE U dbopmupoBaHue y CTYJCHTOB
oOmenpodeccuoHanbHbIX U MPOPECCUOHATBHBIX KOMIETEHIIHA.
OOpazoBaTeNbHbIE TEXHOJOTUN PEATU3YIOTCS 4epe3 Takue (popMbl OpraHHU3allu
y4eOHOro mpolecca, Kak JIEKIMH, JJaOopaTOpHbIE pabOThl M CaMOCTOSITENIbHAs
pabora.

CamocTosTenbHass  paboTa  CTyA€HTa  HampaBieHa Ha  HM3y4YeHue
TEOPETUUECKOr0 MaTepualia, a Tak’Ke BBIIIOJHEHHE 3aJaHUi, TIOCTABJICHHBIX Mepes
CTYJC€HTaMHU Ha JICKIIMOHHBIE U JIa0OpAaTOPHBIE 3aHATHUS.
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JIJist TOTHOTO OCBOEHMS TUCUMIUIMHBI CTYAEHTaM HEOOXOIUMO BBIIOJIHUTD
CHEAYIOLINE AECUCTBUS:

-IIOCETUTH KYpC JIEKINI, Ha KOTOPHIX OYAYT MOAPOOHO PACKPHITHI OCHOBHBIE
TEMbl H3y4YaeMOW JUCHMIUIMHBI, JaHbl PEKOMEHJAIMU 10 CaMOCTOATEIbHOU
noAroroBke. Ilpu mnpociaymmBaHuM JEKIMM Kypca HEOOXOJAMMO COCTaBUTh
KOHCHEKT JEKIHM, KOTOPBIM MPOBEpSAETCS MpernojaBaTeieM BO BpeMs Mpuema
1abopaTopHBIX PaboT.

- BBINIOJIHUTD J1a00OpaTopHbIid pakTukyM. [locelienue 1adbopatopHbix padboT
00s13aTENBHO.

- CaMocCTOsITeIbHO TOJATOTOBUTHCS K KaXIOW JabopaTopHOM pabore B
TpeOyeMoM 00beMe: MPOCMOTPETh MaTepUalbl 3aHATHUS, U3YUYUTh METOJUYECKUE
yKa3aHusl, U3yYUTh HEOOXOUMBIN TEOPETUUECKUI MaTepHall:

- ohopMuUTh KypHaJ J1abopaTOPHBIX PadoOT;

- BBITMIOJIHUTH TECTUPOBAHUE 10 KAXKJION TEME;

- 3aUTUTD JTA0OPATOPHBIE PaOOTHI;

- BBIMIOJIHEHHE KOHTPOJBbHOU Pa0OTHI.

PabGouelt nporpamMMol  AMCHUIUIMHBI I8 CTYJACHTOB B  KadeCTBE
CaMOCTOATENbHON pabOThI TPELYCMOTPEHO:

- [loBTOpEHME M aHATU3 JIEKITMOHHOTO MaTepuara;

-popabOTKa OMOTHUTEIBHBIX TEOPETUYECKUX BOMPOCOB IO OTACIBHBIM
paszaenam Kypca o TeKyluieMy MaTepuany;

- IOATOTOBKA K BBIMOJIHEHUIO TA0OPATOPHBIX padoT;

- ohopMIIeHHE KypHaJa JIabOpaTOpPHBIX padoT;

- MOATOTOBKA K BBIMOJIHEHUIO KOHTPOJIBHON PabOTHI.

3nech, TpEeXae BCEro, HEOOXOJIUMO OTMETHTh, YTO CAMOCTOSITEIBHO
U3Y4YaeMbIl KypC JOJDKEH OBITh 3aKperuieH JIa0OpaTOPHBIMU 3aHATHUSAMH C
WCIIOJB30BaHUEM THAPABIMYECKUX MPUOOPOB, JEMOHCTPALIMOHHBIX MOJICIICH,
CTEHJIOB, IUIaKaTOB W  Jp. OOOpyJIOBaHMs, BKJIOUYasl  COBPEMEHHBIE
MH(POPMAITMOHHBIE U KOMITBIOTEPHBIE TEXHOJOTHUH.

Tekyiuii KOHTPOJIb OCYIIECTBISETCS C MOMOUIBIO CIEAYIOMMUX (GopM: ydeT
MOCeIeHN U pabOThl HA JIGKIIMOHHBIX U JJAOOPATOPHBIX 3aHATUSIX. BhImonHeHue
71a00paTOPHBIX PaAdOT.

B pe3ynbTaTe n3yueHus Kypca CTyJEHT JOJDKEH M03HATh OCHOBHBIE 3aKOHBI U
METO/Ibl PACUETOB B 00JIACTH THIPABIUKU, HAYYUTHCS UX TPUMEHSThH TP PEIICHUU
pPa3TUYHBIX MpakTHIeCKuX 3aaa4. OCHOBHOUM (POpPMOil 3aHATHI IO U3YUEHHUIO Kypca
SBJIIOTCSL J1a0OpaTOpHBIC 3aHSATHS, CAMOCTOATENbHAas paboTa CTyACHTa Hal
yueOHol nuteparypoil. CTyAeHTBI, HE BBITIOJHUBIINE OTYET MO JTAOOPATOPHBIM
paboTaM, K 3a4€Ty HE JOMyCKAIOTCSI.

Buabl u ¢gopmbl 0TPAGOTKM NPONYIHIEHHBIX 3AHATHIA

CtyneHT, MpOMyCTUBIIMKA Ja0OpaTOpHbIE 3aHATHS 005i3aH B CPOK,
YCTaHOBJICHHBIN TIperojaBatesieM oTpadoTaTh MaHHBIA BHJ 3aHATHUS IIyTEM
BBITIOJIHEHUS JTAOOPATOPHOM pabOThI U €€ 3aIUTHI.
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12. MeToauyeckne peKOMeHIAlMN NMPENoAaBATEIM 10 OPraHu3alun

o0yuyeHusi O JUCHUIIIMHE

Ha xadenpe mpu mpemnomaBaHud JUCHUIUTUHBI MPUMEHSIOTCS CIEIYIOIINE
MEeTOJbl OOyYeHHs CTYICHTOB: YCTHOE H3JIOKEHHE Y4YeOHOro marepuana,
COMPOBOXK/IAEMOE MMOKAa30M U JIEMOHCTpAIlMel MaKEeTOB, IUIAKATOB; BBIIOJIHEHHUE
7a00paTOPHBIX paboOT CTYACHTaMHU; CAMOCTOSITEIbHOE H3yYeHHE CTYACHTaMU
y4eOHOro Marepuala [0 PEKOMEHJOBAHHOW JHMTEpaType;  BBINOJHEHUE
WHMBUYyJIbHOTO 3a/IaHUsl CTYACHTaMHU.

Boibop MeTom0B MpOBEACHUS 3aHATHIA OOYCIOBJIIEH YYEOHBIMU IEJISIMHU,
collepKaHMEeM Y4yeOHOro marepualiia, BpeMEHEM, OTBOJMMBIM Ha 3aHsaTus. Ha
3aHATHSX B TECHOM COYETAHWU MPUMEHSIETCS HECKOJbKO METOJIOB, OJUH W3
KOTOPBIX BhICTyNaeT BeAyuM. OH onpeesieT MOCTPOSHUE U BUJT 3aHSTUH.

Teopernyeckue 3HaHUS, MOJYYEHHBIE CTYJCHTAMH IPU CAMOCTOSTEIHLHOM
U3YYEHUU Kypca 10 JINTepaTypPHbIM UCTOYHUKAM, 3aKPEIUISIOTCS TP BBIMOJIHEHUU
1a0opaTOPHBIX padoT.

K cpenctBam 00yyeHus 10 JaHHOW JUCHUIUIMHE OTHOCATCA: peYb
NPENoIaBaTeNsl; TEXHUYECKUE CpEACTBa OOYYEHHMs: JOCKA, LBETHBIE MapKephbl,
ANIEKTPOHHO-BBIUMCIUTENbHAS ~ TEXHUKA,  TEMaTUYeCKHe  MaTepualbl K
MPaKTUYECKUM 3aHATUSAM (IIPE3CHTALMH), MAKEThl, CTEH/bI, IUIAKAThl U JPYyTUe
HarJIIHbIE TMOCOOMs; J1abopaTOpHbIE CTEHABl M YCTAaHOBKH B JabopaTopuu
«'uapaBnukuy; yaeOHUKH, yueOHbIE TTOCOOMS.

Ha 3ansTusx 10 AUCHUIUIMHE JODKHBI IIUPOKO  HMCIOJIb30BAaThCS
pa3HooOpa3Hble CpeAcTBa OOy4YeHMs, CHocoOCTByrolue Oojiee MOJHOMY H
MPaBUILHOMY TMOHMMAHHUIO TEMbI IIPAKTUYECKOTO UJIM JaOOPATOPHOTO 3aHATHS, a
TaK)Ke BHIPAOOTKE KOHCTPYKTOPCKUX HABBIKOB.

[enstmu mpoBeeHUs 1a00OPATOPHBIX PadOT SBISAIOTCA: YCTAHOBJICHUE CBS3EH
TEOPHUH C MPAKTUKON B POpME IKCIEPUMEHTATBHOTO MOATBEPKICHUS MOJOKEHUN
TeOpHuH; 00y4YEeHHUE CTYACHTOB YMEHHUIO aHAIM3UPOBATh MOJYUYECHHbBIE PE3YJIbTATHI;
KOHTPOJIb CaMOCTOSITEJIbHOM pabOThl CTYJEHTOB IO OCBOEHUIO Kypca; OoOydeHue
HaBbIKaM NMPO(ECCUOHANBHON AEATEIBHOCTH.

[lenu 1abopaTOpHOro MpaKTUKyMa JOCTUTAIOTCS HAWTY4IIUM 00pa3oM B TOM
Cllyyae, €CJid BBIIOJHEHHIO JKCIEPUMEHTa MPEIIIECTBYET OIpeAeIeHHAs
NOATOTOBUTENIbHAS BHeaynuTopHas pabota. Ilosromy mnpenopaBaTens o00s3aH
JIOBECTH JI0 BCEX CTYJEHTOB TpaK BBITTOJHEHUS J1a0OPATOPHBIX paboT C Tem,
YTOOBI OHM MOTJIM 3aHUMAThCS IIEJICHANPABICHHON CaMOCTOSTEIHHOM PaboTOM.

[lepen HauamoMm JaOOpPaTOPHOTO  3aHATHUA  IPENOJABATENb  JOJIKEH
yAOCTOBEpPUThCS B roToBHOCTU. Ha kadenpe mpu mnpenomaBaHUU AUCITUTUIMHBI
OPUMEHSIOTCS CIEAYIOUIME METOAbl OOYy4YeHHsI CTYJEHTOB: YCTHOE H3JIOKEHHUE
y4eOHOro MaTepuaia, COIMPOBOXKAAaeMOE MOKa30M U JIEMOHCTpAluil MaKeToB,
IJIAKAaTOB; BBIMIOJHEHUE JIA0OPATOPHBIX PAOOT CTYJEHTAMHU; CaMOCTOATEIbHOE
U3YYEHHUE CTyJIEHTaMU y4eOHOT0 MaTepHalia o peKOMEH/I0BaHHOM JIUTepaType.

B Meromuueckux ykazaHUSIX K J1abopaTOpHbIM paboTam 10 y4yeOHOM
mucuumuinHe  «['wapaBiaukay, paspaboTaHHbIX Ha Kadeape, maroTcs oOlue
TEOPETUUYECKHE CBEJIEHHUS IO TeMaM, OINHMCAHMS JAa0OpPAaTOPHBIX YCTAaHOBOK U
METO/MKA MpoBeAeHUs padboT. O0uIMe TeoOpeTUYECKUE CBEACHUS, TPEACTABICHHbIC
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B KaXK710i paboTe, TaHbl KPaTKO U OCBEIIAIOT COJIEPKAHUE TEMbI TOJIBKO B MpEeiax
JaHHOW jabopaTopHOWl paboThl. B omucaHusax J1abOpaTOPHBIX YCTAaHOBOK
MIPUBEJICHBI UX CXEMBbI U TIOPSIIOK pabOThI HA YCTAaHOBKAX.

B Meromumyecknx ykazaHUSIX YCTaHOBJIEH MOPSJIOK BBIMOJHEHUS J1a0OPATOPHBIX
paboT, MPUBEACHBI JXypHAIBl H3MEPEHUH M OOpaOOTKM TOTyYaeMbIX JaHHBIX.
Metoauka cOCTaBlIeHa C YYETOM CaMOCTOSATEIIBHOTO BBIINOJIHEHUS CTyACHTaMU
71a00paTOpHBIX pabOT HAa YCTAaHOBKAX MO PyKOBOJICTBOM IPEIOIaBaTEIIsl.

IIporpammy pa3zpadoraJ:

Peanukos C.H., 1.1.H, goiI. e
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PELHEH3USA
Ha padouyro nporpammy aucuunauHbl b1.B.20 'mapasianka
OITOII BO no nanpasJjenuio 08.03.01 CrpouresibcTBO,
HaNpaBJIeHHOCTb I'nApoTexHn4ecKoe CTPONTEIbCTBO
(kBasmu(puKanMs BbIMTYCKHUKA-0aKaJIaBp

Jlarytuna Hartanus BnagumupoBra gonentoM kadenpsl skosioruu, PTAY-MCXA um.
K.A. TumupszeBa (najnee Mo TEKCTy PEICH3EHT), MPOBEACHA peleH3Msl pabodell MmporpamMmmbl
nucuumnabl - «I'mapaenuka»y  OIIOII BO no wnanpaiaenutro 08.03.01 CrpourenbcTBo,
HANpaBJICHHOCTh [ MIPOTEXHHUUECKOE CTPOUTENHCTBO (KBaJU(HUKAIM BBITYyCKHHKa-OakamtaBp),
pa3paboTaHHON B MHCTUTYTE MEJMOpallMi, BOJHOIO XO3siicTBa W cTpouTtenabcTBa nMeHu A.H.
Koctsakosa, ®I'BOY BO «Poccuiickuii rocyaapcTBeHHbI arpapHblii yHuBepcurer — MCXA
umenn K.A. TumupszeBa», (paspadotumk: PegnukoB C.H., moueHT kadeapbl KOMIUIEKCHOTO
MCII0JIb30BaHUs BOJHBIX PECYPCOB U THIPABINKH, KAHAUAAT TEXHUUECKUX HAYK).

PaccmoTpeB mpencTaBieHHBbIE Ha PELEH3UIO MaTepHalibl, PELEH3EHT MpUIIen K
CJIEYIOIIHUM BBIBOJIAM:

1. [IpenbsaBnennas pabouast mporpamma JUCHUILIUHBI «[ HapaBiuka» (nanee mo TEKCTy
[Iporpamma) coomsemcmeyem tpedoBanusm OI'OC no nampasienuto 08.03.01 CtpoutenbcTBo
codepoicum BCE OCHOBHBIE pa3felibl, coomeemcmseyem TpeOOBAaHUSIM K HOPMATHBHO-
METOJUYECKUM JIOKYMEHTAM.

2. llpencraBnennass B I[Iporpamme akmyanvnocms y4eOHON IUCHMILUIMHBI B paMKax
peamuzauuu OIIOII BO re nodnescum comnenuro — AUCIHUTUIMHA OTHOCUTCS K 0a3MCHOM 4acTH
yueOHoro nukia — bl.

3. Ilpeacrasnennsie B [Iporpamme yenu NUCHUIUTMHBI coomeenmcmayiom TpeOOBaHUIM
®I'OC nanpasnenus 08.03.01 CtpourtenscTso.

4. B coorBerctBuu c¢ Ilporpammoii 3a mucuurumHoW «['HWapaBinuka» 3akperieHo 2
komnemenyuu. Jucuunnuna «l'uapaBnuka» u mnpeacraBineHHas I[lporpamma crocobmna
peanu306ams UX B O0BSBICHHBIX TPEOOBAHUSX.

5. Pesynomamut 00yuenusn, npeacrasnennsie B [IporpaMmMe B KaTeropusix 3HaTh, yMETh,
BIAQJIETh coomeemcmeyom CHeuuPUKe W COACPKAHUIO IJUCHMIUIMHBI U  OeMOHCHMPUpYIom
B03MOHCHOCHL TIOJTYUEHUS 3aIBICHHBIX PE3YyJIbTATOB.

6. OOmiast Tpy10EMKOCTD TUCIHILIHHEI «[ MapaBiakay cocTaBisieT 2 3a4E€THBIX €TUHUIIBI
(72 gaca).

7. Wudopmaius O B3aUMOCBSI3M HM3Yy4aeMbIX AMCLUMIUIMH M BOIPOCAM HCKIHOYEHUS
IyOIMpoOBaHUS B COACPKAHUM TUCHUIUIMH coomeemcmayem NEHCTBUTENbHOCTH. JIMCIUIIITNHA
«I'mppaBinkay B3auMmocBszaHa ¢ Japyrumu guctumimHamu OIIOIT BO u YyeOHoro miana 1o
HanpasieHuto 08.03.01 CrpouTensCTBO M BO3MOXKHOCTb JTyONMpPOBaHUS B COZAEpKaHUU
oTcyTcTBYET. [10CKOIBKY TUCHUIUIMHA HE TPeAyCMaTpUBAET HAIMYUE CTIEUAIbHBIX TPeOOBaHUMN
K BXOJHBIM 3HAHUSM, YMEHHUSIM U KOMIETCHIUSM CTYIEHTa, XOTS MOXKET SIBISATHCS
NpeIUIecTBYIOEH [UIsl CHEeIUaIbHBIX, B TOM 4Hcie€ NpO(EeCCHOHATBHBIX JHUCHUIUIMH,
UCTONB3YIOUIMX 3HaHHUA B OOJACTH CTPOUTENBCTBA B MPO(PECCHOHAIBHONW JEATENIbHOCTH
OaxanaBpa M0 JaHHOMY HaINpaBJIEHUIO MOJATOTOBKH.

8. IlpencraBnennass IlporpamMmma mpeamonaraeT UCHOJIB30BaHHWE  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, HCIIOJIb3yeMble MPHU peaTu3allii pa3INYHbIX BUAOB Y4eOHOMH
pabotbl. @opMbI 00pa3zoBaTEIbHBIX TEXHOJIOTHI coomeemcmeayom ciennuke JUCUUTUINHBL.

9. Buapl, copepkaHue U TPYJOEMKOCTh CaMOCTOSITETIBHOH pPabOTBI CTYIEHTOB,
npezcrasieHHbie B [lporpamme, coomeemcmeayiom TpeOOBaHUSAM K MOATOTOBKE BBITYCKHHKOB,
coaepxammmcsa Bo ®I'OC BO nanpasnenus 08.03.01 CtpourtenbcTBo.

10. IlpencraBnennbie u onucanHble B [Iporpamme GopMbl mexywerl OUEHKA 3HAHUN
(mpoBeneHHE TECTUPOBAHHUSA, YCTHOIO ONpOCa W KOHTPOJBHOW paboThl), coomeemcmeyiom
cnenuduKe JUCIUILTUHBI U TPEOOBAHUSM K BBITYCKHUKAM.
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dopma TPOMEKYTOUHOTO KOHTPOJISI 3HAHUM CTYJEHTOB, NpeaycMoTpeHHas [IporpamMmmoit,
OCYILECTBIIsICTCS B (hOpMeE 3aueTa, 4TO coomeemcmayen CTaTyCcy TUCIUILINHBI, KaK JUCIUTUIUHBL
6asucHoi yact yueOHoro nukiaa — b1 ®I'OC nanpasnenus 08.03.01 CtpouTtenbCTBoO.

11. ®opmbl onEHKM 3HaHMM, mpeacraBiceHHble B IIporpamme, coomeemcmeyiom
cnenuduke JUCHUILTUHBI U TPEOOBAHUSM K BBITYCKHUKAM.

12. YyeOno-meToauueckoe oOecrneyeHne AUCUUIUIMHBI — TPEJICTaBICHO: OCHOBHOM
auteparypoi — 2 uctouHuka (1- 0a30BbIM y4eOHHWK), JOMOTHUTEIBHOW JUTEpaTypor — 3
HanMeHoBaHusA, MHTepHET-pecypchl — 2 MCTOYHUKA U coomeemcmeyem TpeboBanusim PI'OC
HanpasyieHus 08.03.01 CtpoutenscTBo.

13. MarepuanbHO-TeXHUYECKOE 00ECIeYeHne TUCIMILIMHBI COOTBETCTBYET CIEIU(HKE
TUCHUIUINHBL «[ uapaBnuka» u o0ecreuynBaeT UCIOIb30BaHHE COBPEMEHHBIX 00pa30BaTeIbHbIX,
B TOM YHMCJIC HHTEPAKTHBHBIX METO/I0B O0YUCHUSI.

14. Metoanueckue pEeKOMEHJAIMU CTYIAEHTaM U METOAMYECKHE PEKOMEHIAIuU
IPEMo/IaBaTeIsAM [0 OPraHu3aui 00yUeHHs 10 AUCUUIUIMHE JAI0T MPECTAaBICHUE O CTICU(pUKE
o0ydeHus 1o naucuuiuinae «[ uapaBiankay.

OBIUE BBIBOJIbI

Ha ocHoBanuu mpoBeIeHHON PELieH3UH MOKHO CJIeNIaTh 3aKII0YCHHE, YTO XapaKkTep, CTPYKTypa U
cojaepxanue padoueit nmporpammbl auctuIuinHbl «I uapasiauka» OIIOII BO mo nampasieHuto
08.03.01 CtpouTenbcTBO, HAMPABICHHOCTh | HAPOTEXHUYECKOE CTPOUTENIBCTBO (KBATH(PHUKAIUSL
BBIITyCKHUKA-0akanaBp), pazpaboTraHHas Ha Kadenpe KOMIUIEKCHOTO HCIIONBb30BAaHUS BOIHBIX
PECYpPCOB M THJIPABIMKH JOLIEHTOM, KaHIMJAaTOM TEeXHUYeCKuX Hayk, PemanukoBsiM C.H.,
cootBercTByeT TpeboBanusM ®I'OC BO coBpeMeHHBIM TPeOOBAaHUSM SKOHOMHKH, PHIHKA TPY1a
M TO3BOJUT Tpu €€ peanusalud YCIEIHO ob0ecrneyuTh (GOpMHpOBaHHE 3asBICHHBIX
KOMIIETEHIIUH.

Peuensenr: Jlaryruna H.B.
JOLIEHT Kadeapbl IKOJIOTUU
MHCTUTYTa MEJIMOpAIiH, BOJHOTO X035HCTBA

u ctpoutensctBa uM. A.H. KoctskoBa

OI'OY BO PTAY-MCXA umenn K.A. Tumupsizera
KaH/IUJIaT TEXHUYECKUX HAYK

«22» aBrycra 2025 r.
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