[NlokymeHT nonnmcaH [IPOCTOV 3NEKTDOHHON MOAMNCbIO % - i
T I\EI/IHI/I CTEPCTBO CEJBbCKOT'O X035 IMUCTBA POCCHUMCKOHM ®EJIEPAIINHN

R ®EJIEPAJILHOE I'OCY IAPCTBEHHOE BIOJDKETHOE QBPA3OBATEJIbHOE YUPEXXJIEHUE BBICIIEIO OBPA30OBAHHMA
A POCCHCKIT FOCYIARCTBEHNLII ATPAPHBI VHUBEPCHTET -

Pt 16:45:19 MCXA nmenn K.A. TAMUPSI3EBA»

(®PI'bOY BO PT'AY - MCXA umenn K.A. Tumupssesa)

o
——— Se——

966df42f20792acade0Rf7£2£934464d010931da

ll

(4

MHCTUTYT MeXaHUKU U 3HepreTuku umenu B.I1 I'opsuknHa
Kadenpa «TemnoTexHuka, F’AAPaBINKa 1 3HEProoOecreYyeHre IpeanpusTHN

H.o. fmpe’ T a I/IHCTI/I}QVTa MEXaHHUKHU U
OQHEPLETHKH, LmeHH B H rOpH‘IKI/IHa

PABOYASI TPOT'PAMMA JUCHUIIJIMHBI
51.0.16 TUAPABJIUKA U TUAPOITHEBMOIIPUBO L

JJIs1 TIOATOTOBKH GaKaJIaBpOB

®I'OC BO

Hamnpasnenwue: 23.03.03 Dkcrutyaralyst TPaHCIIOPTHO-TEXHOJOTMYECKNX MAIIMH H
KOMILJIEKCOB

HaHpaBJIeHHOCTI:Z TexHUYEeCKUU CEPBUC CTPOUTEIBHO-IO0POXHBIX MaIlIMH

Kypcil, 2
Cemectp 2, 3

dopma 0OydeHus: 3a04Hast

["ox Havyasia moarotoBku: 2023

Mocksa, 2023



Paszpaboruuk: [lleBkyH H.A., K.c-X.H, TOIIEHT /

(®HO, yqenas cTeneHs, y4eHOE 3BaHHUE) =2 « Jg» (=4 -( 2023 }
Penenzenrt: Ilynses H.H., X.T.H., 1OIIeHT ( /
(®HO, yueHas cTeneHs, y4EHOE 3BaHHE) / /’ (o)

«Xy P66  2023T.

[Tporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanusMu ®PI'OC BO, npodeccuo-
HAJIBbHBIX CTAHIAPTOB M Y4eOHOro IuiaHa IO HampaBiieHH:o moarotoBku 23.03.03
DKCIUTyaTallys TPAaHCIIOPTHO-TEXHOJIOTHYECKMX MAITNH U KOMIUIEKCOB

[Tporpamma oOcyxaeHa Ha 3aceqaHud Kadenpsl «TemnorexHWKa, TMAPABINKA U
sHeproobecreyeHue MPeAnpPUITUID
npoTokos Ne /3 oT «ZZ4»  £¢ 2023 .

N.o. 3aB. kadenpoit KoxeBuukoBa Hatanbs I eopruessa, K.T.H., JOLEHT W

(®HO, ydenas cTeneHs, y4eHOE 3BaHHE) (noamnHes)

! o6& 2023 .

CorJiacoBaHo:

/ [Ipencenarens yueOHO-METOAUYECKONA KOMUCCUHU
WHCTUTYTa MEXAHUKU U SHEPIreTUKH
umenu B.I1. ['opsykuHa

(®UO, yuenas creneHs, oe He) (noamuce)

ppocoton i/l «2B o4 23T,

3aBenyrOIHI BBITyCKarOIed Kaeapoil TeXHUIEeCKO
BaHUS 7 ,
Anarenko A.C.., A.T.H., JOUEHT = gy

(OHO, yueHas cTeneHb, y4eHOe 3BaHHE) (mommck)

«?» ©€ 2023T.

CeépBUCa MallvH H 060py1[0-

’ %’)aBez[y}omHﬁ otaeiioM KoMmIiiekroBanus [{HDB L e lon - S




COJIEP)KAHME

AHHOTANIIUA 4
1. HEJIb OCBOEHMUSA JUCIIUIIJIMHBI 5
2. MECTO JUCIHUIIJIMHBI B YYEBHOM INPOLIECCE 5
3. IEPEYEHDb IIJTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O AUCIUIIJIIMHE, COOTHECEHHBIX
C IIJIAHUPYEMBIMH PE3VJIBTATAMUM OCBOEHMS OBPA3OBATEJBLHOM ITIPOTPAMMBI .......... 6
4. CTPYKTYPA U COAEP KAHUE JUCIIUITJINHBI 6
4.1 PACIIPEJIEJIEHUE TPY JOEMKOCTU JUCLATUIMHBI ITO BUIIAM PABOT ....ovvviiieiieeeeeeeeeeeeeeeeeieeeeeeeeeeseaeeeeenveeeenes 6
TIO CEMECTPAM ...vveiiiiiiieiiteeeee e eeeeaee et e e e e e ettt e e e e eesaaaa s e e eeeeeasaaa st e eeeeeaasaaaaeeeeesssasaaaseeeeeeseasaaaeeseessaanaaasesseesssennrannes 6
4.2 COINEPKAHUE JUACLIMIIIIHBL. ......uvvvvvieeeieeieiieeeeeeeeeeeiaeeeeeeeeeeetaaeeeeeeeeeessssseeeseseensssseseseseeessssereeeseeesnssssseseeeeennees 9
4.3 JIEKITAN/TTABOPATOPHBIE BAHSITIIS .....vveeeieeeieeeeeeeeeeeeee e e eeeeee e et e e enaeeeseaaeeeeenaaeeeenaeessenaaeesenssessennaneesenseeeas 13
5. OBPA30OBATEJIBHBIE TEXHOJIOT'UA 17
6. TEKY[[],’I/II7I KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEXYT3AOUYHASATTECTALIUSA ITO UTOT'AM
OCBOEHMUSA JUCIIUAIIJIMHBI 18
6.1. TUTIOBBIE KOHTPOJIBHBIE 3A IAHUS WA MHBIE MATEPUAJIBI, HEOBXOUMBIE JI51 OLIEHKY 3HAHUI, YMEHUI
HABBIKOB U (MJT) OITBITA JIESATEITBHOCTH ....ccuvvieeuieesereestreesireeseeeessseesseeessssessesessssessesasssssssesssssssssessnssssssessssesassesans 18
6.2. OTIMCAHUE [IOKA3ATEJIEN Y KPUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OIIMCAHUE LIKAJI OLIEHUBAHUS ...... 22
7. YYHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYUEHME JJUCHIUIIJIUHBIL........... 24
7.1 OCHOBHASI JIUTEPATYPA ....oiiuueeeeeeeeieeeteeeeeeeeeeeaveeeeeeeeesaateeeeesseessaassseesseessasaasteeesesaastasseeeseessssaaseseeeessssrrerees 24
7.2 JTIOTTOJTHUTEJIBHAST JIATEPATYPA . ....utiiieetiieeeetteeeeeeteeeeetteeeeetteeeeeaeeeeeaaaeeeeaseseeeaseeeeenseseeeesseeeeensseeeenssneeensseaeanns 24
7.3 HOPMATHUBHBIE ITPABOBBIE AKTDI .....cciieuuuuviiiieeiieiiiieeeeeeeeeiettereeeeeeesessasseeeseesessssssesesesseessssesseesssssssssseeesesssnsaes 25
7.4 METOJIMYECKHUE YKA3AHUS, PEKOMEHJIALIMA U IPYTUE MATEPHUAJIBI K BAHATHSAM.......covveeeeneeeeenneeeeeeeeeeans 25
8. MIEPEYEHB PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM CETH
«AHTEPHET», HEOBXOIUMBIX U151 OCBOEHUSI JIUCHUITIMHBI (MOY JISI) 25
9. IEPEYEHD ITPOI'PAMMHOI'O OBECIHEYEHUSA 1 THOOPMAIIMOHHBIX CITPABOYHBIX
CHUCTEM 26
10. OMUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHIECTBJIEHUSA OBPA30OBATEJBHOI'O ITPOLIECCA 1TO AMCIUIIJIMHE (MOAYJHO)........... 26
11. METOAWYECKHUE PEKOMEH/JAIIMA OBYYAIOIIUMCS IO OCBOEHUIO JUCHUIIJINHBI . 27
BUAbI 1 ®OPMbI OTPABOTKU ITPOITYIIEHHBIX BAHSITIIM .....vvviiiiieiiie ettt eeeae e s eav e s eaae e senaeee s 28
12. METOJANYECKHUE PEKOMEHJIAIMU ITPEITIOJABATEJISIM 11O OPTAHU3AIIMA OBYYEHUA 11O
JUCHUIIJINHE 28




AHHOTALIUA

padoyeii nporpammsl yueOHoii rucuumiauabl 51.0.16 «F'HAPABJIMKA U
I'MAPOITHEBMOIIPUBO/I» njist moAroTOBKHM 0aKaJaBpPOB 10 HANIPABJICHUIO
noaAroTtoBku 23.03.03 «IkcmiryaTauus TPAaHCIOPTHO-TEXHOJOTHYeCKMX MAIIMH

U KOMILJIEKCOB», HANPABJEHHOCTH « TeXHHYeCKHH CepBHUC CTPOUTEIbHO-
AOPOKHBIX MALLIUH»

Heab0 ocBoeHUs AUCHMILVIMHBI «['WIpaBiuMka W THUAPOIHEBMOIPHUBO
aBisieTcs:  GOpPMHUpPOBAHWE y OOyYAOMIMXCA KOMICTCHIMH, O00eCrednBaOMNX
CIIOCOOHOCTh K PEIICHHI0 IPOU3BOJCTBEHHO-TEXHOJOTMUYECKUX M  PaCyeTHO-
MPOEKTHBIX 33/1au MPOo(eCCUOHANTBHON AEATETbHOCTH, 2 UMEHHO: (OpMyIUpOBaThH B
paMKax TIOCTABJIEHHOW LEJIU IMPOEKTA COBOKYMHOCTh B3aWMMOCBSI3aHHBIX 3ajad,
00€ecreunBaONINX €€ JIOCTHKEHHUE, ONMPEICNSITh OKUAEMbIE PE3yJIbTaThl PEIICHUS
BBIJICJIEHHBIX 3aJa4; MPOEKTHUPOBATh PEIICHUE KOHKPETHOM 3aJauyd MpPOEKTa,
BbIOMpAs ONTUMAJbHBIM CIIOCOO €€ pEelIeHHs, UCXOAS U3 ACHCTBYIOUIMX MPABOBBIX
HOPM ¥ UMEIOILUXCSI PECYPCOB U OTPAHUYECHUN; PEIIaTh KOHKPETHBIE 3a/1a4 IPOEKTa
3asBJICHHOI0 Ka4eCTBa U 32 YCTAHOBJICHHOE BPEMSI; UCIOJIb30BaTh 3HAHWSI OCHOBHBIX
3aKOHOB MaTEMAaTHUYECKUX M €CTECTBEHHBIX HAayK JUISl PELICHUS] CTaHAAPTHBIX 3a/1ad
B 00JIACTH IKCILTyaTallMi TPAHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIIWH;
WCIIOJIb30BaTh COBPEMEHHBIE METOJABl JKCIHEPUMEHTAJIBHBIX HWCCIECIOBAHUN U
UCTIBITAHUN B MPO(ECCHOHATBHON NESITEIbHOCTH; O/l PYKOBOJCTBOM CIEIHAINCTA
0oJiee BBICOKOW KBaJM(PUKAIMKM Yy4aCTBOBATh B IMPOBEICHUM HKCIEPUMEHTATBHBIX
UCCIIEJIOBAHUSIX TMPOIECCOB U UCTIBITAHUSIX B TPOPECCUOHATIBHON IEATEIIbHOCTH.

MecTo IMCHUILVIMHBI B Y4e€0HOM ILIaHe: JUCIUIUIMHA BKJIOYEHa B 00s3a-
TEJIbHYIO YacTh Y4eOHOro IjIaHa Mo HampasieHuto noarotoBku 23.03.03 «3Dkcmtya-
Talusl TPAHCIIOPTHO-TEXHOJOTMYECKUX MAlIMH M KOMIUIEKCOB», uka bl., aucuur-
JIMHA OCBAMBAETCS B 2 U 3 CEMECTpax.

TpeOoBaHus K pe3yjbTaTaM OCBOCHHMS AUCHHUILUIMHBI: B PE3yJIbTAaTE OCBOE-
HUSL JUCHUIUTMHBL hopmupyrotcs ciaeayomue komnerenmun: YK -2 (VK-2.1; VK-
2.2; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2).

Kpartkoe coaep:xkanue gucuuniuubi: ['mapocraruka. CocTostHUS aOCOTIOT-
HOI'0 U OTHOCHUTEJIIBHOI'O PaBHOBECHS KUJKOCTHU. [ mapocTaTuueckoe JaBICHUE U €0
cBOMCTBa. AOCOIIOTHOE M M30BITOYHOE JaBiieHHe, BakyyM. Cuiia 1aBieHUS KUIKO-
CTH HA IUIOCKHE W KPUBOJMHEWHBIE MOBEPXHOCTHU. [MIOpoamHamuka. YpaBHEHHE
bepHyun 1 MOTOKA HUICAUIBHOM M PEATbHOM KUAKOCTH. DU3NYECKHN CMBICH U
rpaduyeckass MHTEpIpeTalus ypaBHeHUsT bepHyum. PexxuMbl IBHKEHUS KUIKOCTH.
[Torepu Hamopa no anuHe. MecTHble nmoTepu Hamnopa. Mcredenue yepe3 malble OT-
BEPCTUSA B TOHKOW CTEHKE M HAcaAKU IPU MOCTOSTHHOM Hamope. l'uapaBiuyecKkuii
yaap B HamopHoM TpyoOomnpoBoje. Kiaccudukanus tpyodonpoBonoB. Haznauenwue,
KJaccuukanus ruapaBIMuyecKuX MalluH U obsacTh npuMmenenus. [lapamerpsl, xa-
pakTepusyromue padboTy HacCOCOB: IM0Jaya, Haop, MOIIHOCTh, K. JuHamudeckue
Hacocbl. O0beMHBIe Hacochl. HazHaueHue u oOmas XapakKTeprucTuKa TuapoIpUBo/a.
Knaccuduxkanus ruaponpuBonoB. ['uaponnnamMmuueckue nepenadn. [TneBMonpuBo.

OO0mast Tpy10eMKOCTh JUCHUILUIMHBI: 144 qacop/4 3a4. ef.

IIpomeKyTOYHBINA KOHTPOJIb: K3aMEH



1. lleab ocBOeHMSI AUCUUILIAHBI

Ilenpto OCBOCHHMS AMCHUIUIMHBI «[ WapaBIMKa ¥ THIPOITHEBMOIIPHBOI
ABIAETCS (POPMUPOBAHUE Yy OOYYAIOIIMXCA KOMIETCHIINH, CIIOCOOHOCTh K PEIICHUIO
POU3BOJICTBEHHO-TEXHOJIOTHYECKUX u pPac4YeTHO-TIPOCKTHBIX 3aza4y
npodeccoHanbHON  ACATENBHOCTH, a WMEHHO: (QOpMyJIHpOBaTH B  paMKax
MOCTAaBJICHHOW  IIeM  MPOEKTa  COBOKYIHOCTh  B3aMMOCBA3aHHBIX  3ajad,
o0ecrevnBarouX €€ JOCTIXKEHUE, OMPEACIATh OKUIAEMble Pe3yNbTaThl PEIICHUs
BBIICTICHHBIX 33/1a4y; TMPOEKTUPOBATh pEIICHHE KOHKPETHOW 3aJaydl MpOEKTa,
BbIOMpas ONTUMANBHBIN CIIOCO0 €€ pEeIIeHUs, UCXOMAS U3 JEeHCTBYIOMIMX MPaBOBBIX
HOPM M UMEIOIINXCS PECypCOB M OTPAaHMUYEHUI; pelIaTh KOHKPETHBIE 3a/1a4 MPOEKTa
3asBJIEHHOTO KayeCTBa W 32 YCTAaHOBJICHHOE BPEMS; UCIIOJIb30BATh 3HAHUS OCHOBHBIX
3aKOHOB MaT€MaTHYECKUX M €CTECTBCHHBIX HAYK JJISl PEIICHUs CTaHIApPTHBIX 3a]ad
B 00J1aCTH DKCIUTyaTaIlliyl TPAHCTIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIIIWH;
UCTIONB30BaTh COBPEMEHHBIE METOABl DKCIEPUMEHTAIbHBIX HCCICIOBAHUNA U
UCTIBITAHUHN B MPOQPECCHOHATIBLHON NESITEbHOCTH; MOl PYKOBOJCTBOM CIEIHAINCTA
0ojiee BBICOKOW KBaJdU(UKAIIMM Y4aCTBOBATh B MPOBEICHUU IKCIIEPUMEHTAIBHBIX
UCCIIEJOBAHUSIX TPOIECCOB U HMCHBITAHUSAX B MPO(ECCHOHATBHON NeATENbHOCTH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX IU(PpoBbIX HHCTpYMeHTOB (Google Jamboard, Miro,
Kahoot) u nporpammusix npoaykroB MS Excel, Word, Power Point u np..

Hcnonp3oBanne MUGPOBBIX TEXHOJOTHH MOBBICUT 3()PEKTUBHOCTE 00pa3oBa-
TEJNBHOTO TMPOIIECcCa, BCIEACTBUE YMPOIIECHUS OPraHU3alMOHHBIX 3a]a4, YTO MO3BO-
JSIeT yBENIUYUTh 00beM 00pa30BaTeIbHOI0 KOHTEHTa, OTPad0TaTh peajbHble HABBIKH
B BUPTYaJbHOU CpeeE.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpoiecce

HuctumnHa «I 'uapaBiuka U TUAPOIMTHEBMOIIPUBOI» OTHOCHUTCS K 00s3aTelb-
Holt yactu bioka 1 «/luctumiuael (Moaynn)» yuyeOHoro 1aHa. Jucoumiuna «I u-
paBIUKa W TUIPOIHEBMOIIPUBO) PEATU3YETCS B COOTBETCTBUU C TPEOOBAHHMSIMU
dI'OC BO, nmpodeccuonanbupix crangaptoB 13.001 Cnernuanuct B 00JacTH Mexa-
HU3alUU CEeJIbCKOro Xxo3sicTBa, 31.004 Cneunanuct no MEXaTpOHHBIM CUCTEMaM aB-
tomoOms, 33.005 CrenraiucT MO0 TEXHHYECKOMY JUArHOCTUPOBAHUIO M KOHTPOJIO
TEXHUYECKOT0 COCTOSIHHSI aBTOTPAHCHOPTHBIX CPEJCTB MPU MEPUOJUYECKOM TEXHU-
yeckoM KoHTpose, OIIOIT BO u YuebHoro minana no HanpasieHuto 23.03.03 «Okc-
Ilyatanusi TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIllMH W KOMIUIEKCOB», HalpaBiIeH-
HOCTh «TeXHUYECKUM CEPBUC CTPOUTEITHHO-IOPOKHBIX MAITUH.

[IpenmecTByOmMUMU KypcamMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
nucuumuinHa «['uapaBiavka v TUAPOITHEBMONIPUBOIY ABJISIIOTCS MaTeMatuka (1 kypc,
1 u 2 cemectp), pusuka (1 kypc, 1 u 2 cemectp), Teoperudeckas mexanuka (1 kype, 1
u 2 cemecTp), HaueprarenbHas reomeTpus (1 kype, 1 u 2 cemectp).

JMucunminHa «['mapaBiauka U rUIPONHEBMOIIPUBOI» SBISETCS OCHOBOIOJIA-
rarolle U3y4eHus CIEAyIOLUX AUCUUIUIMH: TUJIPABIMYECKUE U MHEBMAaTUYECKHUE
cuctembl mamuH AIIK (3 xypc, 5 u 6 cemecTp), IMarHOCTUKA U TEXHUYECKOE 00CITy-



KUBAaHHUE THIPO U MTHEBMO MPHUBOJIA CTPOUTEIBHO-JOPOKHBIX MAlIMH (4 U 5 KypChl,
8 u 9 cemecTpsl), pacueT MPOEKTUPOBAHMS NPUBOJOB M pabodero oOOpyHOBaHUS
CTPOUTEIBHO-IOPOXKHBIX MamuH (3 Kypc, 6 cemecTp), MOABEMHO-TPAHCIIOPTHBIE U
norpy3ounblie MammHbl AIIK (4 xypc, 7 u 8 ceMecTpsl), SKCIUIyaTallMOHHbIE MaTe-
puansl (4 u 5 kypesl, 8 u 9 cemecTpsl).

Oco0eHHOCThIO AUCUMILIMHBI SBJISIETCSI HE TOJIBKO €€ TEOPETHYECKOe, HO U
IPUKIJIaJHOE 3HAYEHHE IPU MOJArOTOBKE OaKkajaBpOB AAHHOIO NMpoduiisd. 3HaHUs, I0-
JYYEHHBIE B XOJI€ OCBOCHUHU IUCUUILIMHBI «['MapaBiika U TMAPOIHEBMOIPUBOLY,
HEOOXOJUMBI JUIsl peaju3aliy IMPOU3BOJICTBEHHO-TEXHOJIOIMUYECKOIO U PacyeTHO-
IPOEKTHOTO BHUJIOB JEATEIBHOCTH, @ UMEHHO (OPMYJIUPOBAaHUS B paMKax IMOCTaB-
JICHHOM LEJIU MPOEKTa COBOKYITHOCTH B3aMMOCBSI3aHHBIX 33/1a4, 00ECIICUNBAOIINX €€
JOCTH)KEHHE, ONPEIEICHUS 0KUIAEMbIX PE3yJIbTaTOB PEIICHUS BbIICICHHBIX 3a7ady;
IPOEKTUPOBAHMS PEUICHUS KOHKPETHOM 3aJadyd MPOEKTa, BBIOMpAs ONTUMAaJIbHBIN
croco0 ee peuieHus, UCXoad U3 JEHCTBYIOIIMX MPABOBBIX HOPM U MMEIOLIUXCS pe-
CYypCOB M OIpaHMYEHUI; PEIICHHsS] KOHKPETHBIX 3a7a4 MPOEKTa 3asBJIEHHOTO KayecT-
Ba U 32 YCTAHOBJIEHHOE BPEMsl; HCIOJIb30BAHMS 3HAHUN OCHOBHBIX 3aKOHOB MaTema-
TUYECKUX M €CTECTBEHHBIX HAyK JUIsSl PEIICHMs] CTaHAApTHBIX 3aJad B 00JIACTH DKC-
IUTyaTallud TPAHCHOPTHBIX M TPAHCIOPTHO-TEXHOJOTMYECKUX MAlIWH; MCIOJIb30Ba-
HUSl COBPEMEHHBIX METOJOB JKCIEPUMEHTAIBHBIX HCCIEHOBAaHUN M WCIBITAHUN B
1po(heCCUOHATIBHON EATENBHOCTH; O] pyKOBOJICTBOM CHElMaIuCcTa 00Jjiee BHICOKOH
KBaJIM(UKALIMY Yy4acTHsl B MPOBEACHUN 3KCIEPUMEHTAIbHBIX HCCIEIOBAHUAX IIPO-
[IECCOB U UCHBITAaHUSAX B MPO(PECCUOHAIBHOM 1€ATEIBHOCTH.

Pabouas nporpamma quctumiinHel «I uapaBiIvuKa U THIPOINHEBMOIPUBO AJIs
UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsI pa3padaThIBaeTCs
UHIMBHUIYAJIbHO C YYETOM OCOOEHHOCTEH MCUXO(U3UUECKOrO pa3BUTHUS, UHAUBHUILY-
AJIbHBIX BO3MOKHOCTEW U COCTOSIHMS 3JOPOBbS TAKMX 00YyYaIOIUXCS.

3. Ilepeyens MIIaHNUPYEeMbIX Pe3yJabTATOB 00y4eHH S 10 TUCUHUILIHHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeILHOM
NporpamMMmel

OOGpa3oBartelbHbIC PE3yJIbTaThl OCBOCHUS JUCIUIUIMHBI 00YyYaroIMUMCs, Mpe/I-
cTaBjeHbI B TaOmIe 1.

4. CTpyKTYypa U coAepKaHue TUCHUILIHHBI

4.1 Pacnpeesienne TPyA0€MKOCTH AMCHUILUIMHBI IO BUIaM padoT
1o ceMecTpam

OO6mas Tpy10EMKOCTh TUCIUIUIMHBI cocTaBisieT 4 3ad.e. (144 gaca), ux pac-
npeneneHre mo BuaaM padoT B 2 U 3 ceMecTpax mpeCTaBIeHO B TabmuIe 2.



Tpeﬁosamm K pe3yJibTaTaM OCBOCHUSA y‘leﬁHOﬁ ANCIHHUII/INHbBI

Tabmuua 1

IIEJTH U BEIOUPATh ONTUMAITb-
HBIE CITIOCOOBI UX PEIICHUS,
WCXOJS U3 IEUCTBYIOMIUX Mpa-
BOBBIX HOPM, UMEIOLLIUXCS pe-

CypCOB M OTPaHUYCHUI

paMKax MOCTaBJICHHOMN
LIETIU TIPOEKTa COBO-
KYIHOCTb B3aUMOCBSI-
3aHHBIX 3aj]1a4, obecrie-
YUBAIOILIUX €€ JOCTH-
YKEHUe, onpeesieT
0’KHMJIa€MBbIE PE3YJIbTA-
ThI pELIECHUS BbIJCIICH-
HBIX 33/1a4

MOCBA3aHHBIX 3a1a4 IJId
JOCTH>KEHHSI TIOCTABIICH-
HOM LIENIN MPOEKTA C UC-
MOJIb30BAHUEM 3JIEKTPOH-
HBIX PECYPCOB

€KTa COBOKYITHOCTh B3aH-
MOCBSI3aHHBIX 3a/1ad,
o0ecrneynBaroInxX ee 10C-
TIKCHHE C IPUMECHEHHEM
COBPEMEHHBIX U(POBBIX
uHcTpyMeHTOB (Google
Jamboard, Miro, Kahoot).
OIIPECTIATh OXKHUIaEMBbIC
pe3yJIbTaThl PeIICHHS BbI-
JICTICHHBIX 3a/a4.

No Kon ConepsKariie WNunukaTopsl komrie- B pe3ynbrate n3yueHus: yueOHON AUCHUTUIHHBI 00YYaIOIUECs TOJKHBI:
~ | xomre- p . TEHIIAHN
n/n KOMIIETEHINH (MU €€ 4acTH) 3HATh YMETH BIIAJIEThH
TEHIUU (mns 3++)
1. |YK-2 CniocobeH onpenensiTh Kpyr YK-2.1 crocoOb! GopMyJIUpPOBa- | POPMYIUPOBATH B PAMKaX | HABEIKAMHU (hOPMYIIAPO-
3a/1a4y B paMKax MOCTaBJICHHON dopmynHupyeT B HUSI COBOKYITHOCTHU B3aM- |TOCTaBJICHHOM 1€)X IPO- |BaHMsS B paMKax IMOCTaB-

JIEHHOU LIeJIM MPOEKTa
COBOKYITHOCTH B3aUMO-
CBS3aHHBIX 3a7a4, o0ec-
MEYMBAIOIIMNX €€ JOCTH-
YKEHUE, KOMMYHUKAIIH
IIOCPEACTBOM SIH-

nexkc. Tememoct, SH-
nexc.Iloura u T.11..
HABBIKAMH OTIPECICHUS
0’KHMJIa€MBbIX pe3yJIbTa-
TOB PEIICHHUS BBIIEIICH-
HBIX 3a7a4.

YK-2.2

[Ipoektupyer pe-
HIEHUE KOHKPETHON
3aJ1a4M NPOEKTa, BbI-
Oupast ONITUMAaJTBbHBII
croco0 ee peleHus,
HCXO0Js U3 IEUCTBYIO-
LIMX IPABOBBIX HOPM U
MMEIOIINXCS PECypPCOB
Y OTPAHUYEHUN

MOHATHE TIPOEKTA, STaIlbl
Y OTPaHUYECHUS TPOEKT-
HOM JeSITCIIFHOCTH,

BbIOpaTh ONTUMANIbHbBIN
croco0 perieHus: KoH-
KpPETHOH 3aJja4y IPOEKTa
C IIPUMEHEHUEM DJIEK-
TPOHHBIX PECYPCOB;

HaBBIKAMH BBIOOpA OI1-
TUMaJIBHOTO CrIoco0a
peneHuss KOHKpPETHON
3a/1a4u MPOEKTa C yye-
TOM JICUCTBYIOIINX Ipa-
BOBBIX HOPM U UMEIO-
HIMXCS PECYpCOB (B TOM
YHCIIe DIEKTPOHHBIX) U
OTpaHUYCHUHN

VK-2.3

Pemaer koHkpeT-
HBIE 3a/1a4 MPOCKTa 3a-
SIBJICHHOTO Ka4eCTBA U

MCTOJbI pCHICHUA KOH-
KPCTHBIX 3a/1a4 ITPOCKTA
3adABJICHHOI'O Ka4€CTBa U
34 YCTAHOBJICHHOC BpCMsI.

pemaTh KOHKPETHBIE 3a-
J1a4 MPOEKTa 3as1BICHHOTO
Ka4eCcTBa U 3a yCTaHOB-
JICHHOE BPEMsI C IIPUMeE-

MCTOdaMU PCIICHUA
KOHKPCTHBIX 3aJ4a4 IIpo-
€KTa 3as4BJICHHOTI'O Kadc-
CTBA 1 3a YCTAHOBJICH-
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3a YCTaHOBJIEHHOE
BpeMs

HEHHUEM 3JIEKTPOHHBIX pe-
CypcoB

HOE BpeMsI C IPHMEHe-
HUCM DJICKTPOHHBIX
CpeICTB KOMMYHHUKAITUH.

OIIK-1 |CnocobeH npuMeHsTh eCTecT- OIIK-1.2 OCHOBHBIE I10JIOKEHHUS pelaTh TUIOBBIE 337ja4l | HABBIKAMU pacyeTa ruj-
BEHHOHAYYHBIC U OOIICHHKe- Hcmone3yer 3Ha- | CTATUKU M JJUHAMHKH ISl pacyeTa CTaHAAPTHBIX | PABIMYECKUX CHCTEM H
HEepHBIE 3HAHMS, METOABI Ma- | HHUS OCHOBHBIX 3aKOHOB | KHJIKOCTH, COCTaBIIAIO-  |TUAPABIMYECKUX CUCTEM |MOJ00pa THIpOMEXaHH-
TEeMaTHYECKOT0 aHAJIN3a ¥ MO- | MAaTEeMaTHYECKHUX U €C- |IINEe OCHOBY pacueTa I'Wi- |[OCPEJCTBOM IPOrpaMM- |4eCKOTro 000pyJOBaHHS
JeTUPOBaHMS B IPOPECCHO- | TECTBEHHBIX HAYK JUISL | paBIMYECKUX CHCTEM; HBIX TpoaykToB Excel, C TIOMOUIBIO MPOTPaAMM-
HaJIbHOW JIESITEIbHOCTH pellIeHusT CTaHIapT- YCTPOMCTBO U MpaBuia Word, Power Point. HBIX TIpotykTOB Excel,
HBIX 3aJa4 B O0OJIACTH | 3KCIUTyaTalliy THIPaBIIH- Word, Power Point
HKCIUTyaTalliy TPAHC- |YECKUX MAIIWH C IpUMe-
MOPTHBIX U TPaHC- HEHHMEM IPOTrPAMMHBIX
MMOPTHO- npoxykroB Excel, Word,
TeXHOJIOTHYecKuX Ma- | Power Point
HIMH
OIIK-3 |CnocobeH B cdepe cBoeit OIIK-3.1 COBPEMEHHBIE METO/IbI IIPOBOAMTD SKCIIEPUMEH- | COBPEMEHHBIMU METO-

npodeCCHOHAIBHON JesTEb-
HOCTHU TIPOBOJUTH U3MEPEHUS
1 HaOroAeHUS, 00pabaThIBaTh
U TIPEJICTABIIATH SKCIIEPUMEH-
TaJbHBIC TaHHBIE U PE3yJIbTa-
ThI UCTILITAHU;

Ucnons3yer co-
BPEMEHHbBIE METO/IbI
AKCIEPUMEHTAIBHBIX
HUCCIEIOBAHUI U UCITBI-
TaHU B podeccro-
HaJIbHOH JIeATEIILHOCTH

SKCIIEPUMEHTAIBHBIX HC-
clIeOBaHUM U UCIIBITAHUN
B PO eCCHOHATHHOU
JIESATEILHOCTH.

TaJdbHBIE UCCIIENOBAHUS U
UCTIBITaHUS B podeccro-
HAJILHOU JEATEILHOCTH.

JlaMH SKCTIEPUMEHTAITb-
HBIX HCCJICIOBAaHUN U
UCTIBITaHU# B TIpodec-
CHOHAJILHOM JIesATeIILHO-
CTH.

OIIK-3.2

[Tox pyxoBoacTBOM
cneranucta 6onee
BBICOKOM KBaJIM(hHKa-
LMY YYacTBYET B IPO-
BEJICHUH SKCIIEPUMEH-
TaJbHBIX UCCIIEI0BA-
HUSX TPOLIECCOB U UC-
MBITAaHUSAX B TIpodec-
CHOHAJIbHOW JIESATENb-
HOCTH

METOJIbl TEOPUU TIIIAHUPO-
BaHUS JKCIICPUMEHTA, Ma-
TEMaTHYECKOW CTaTUCTH-
KW, TEOPUHU BEPOSTHOCTEM,
METPOJIOTHH C TPHUMEHE-
HUEM TPOTPAMMHBIX TPO-
nyktoB  Excel, Word,
Power Point.

IPOBOJUTH  AKCIIEPUMEH-
TAIBHOE  HWCCIICJOBaHHE
WM aHAJIMTUYECKOE OIH-
CaHHE TEXHUYECKOro 00b-
eKTa;

UCTIOJIb30BaTh COBPEMEH-
HbIEe KOMITBIOTEpPHBIE IPO-
rpamMmbl st 00pabOTKH
pe3yIbpTaToOB 9KCTIEepH-
MEHT B YaCTHOCTH.

HaBBIKAMHU TIO0 COCTaBJIC-
HUIO IUIaHa MPOBCIACHUA
IKCIEPUMEHTATBHBIX
UCCIICIOBAaHUA H 00pa-
0OTKE pe3yJbTaTOB DKC-
[IEPUMEHTOB C IIPUMEHE-
HUEM POTPaMMHBIX
npoaykros Excel, Word,
Power Point.




Tabnuua 2

Pacnpenenenue Tpy10éMKOCTH TUCHMILJIMHBI 10 BUAAM PadoT MO ceMecTpam

Buna yueOHo# padoThI

TpyroéMkocThb

qac.

B 1.4. B ceMecTpax

Ne2

Ne3

O0mas Tpy10éMKOCTb TUCLUUIUIMHBI 10 YYeOHOMY IJIaHY

144

36

108

1. KonTakTHas padora:

16,4

2

14,4

AynutopHasi padora

16,4

2

14,4

6 nMom ducie.

aekyuu (J1)

2

6

nabopamopuvie pabomul (JIP)

8

KOHMAaKmmuas paboma Ha npomexcymournom konmpone (KPA)

0,4

0,4

2. CamocrosiTeabHast padora (CPC)

127,6

34

93,6

camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nogmMopeHue T1eKYUOHHO20 MAmepuala u ma-
mepuana y4eOHUKo8 u yueOHvix nocooull, nN0020mosKa K 1ado-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUIM, KOIOKSUYMam U m.o.)

109

34

85

Ilooecomoska k 3K3ameHy (KOHmMpOJb)

8,6

8,6

Bun npomMeXyTOUYHOr0 KOHTPOJIS:

DK3aMeH

4.2 Conep:xanue 1M CHUILTAHBI

TemaTnueckuil UIaH y4eOHOM IMCHUTIHHBI

Ta0muna 3

HaumenoBaHue pa3ie/ioB U TeM
Bcero

AyautopHasi padora

AUCIHHUITIINH JI

JIP

IIKP

BHueayauropHas

pabora CP

Pasnen 1 TuapaBianka 36 2

34

Tema 1. I'mapocraruka. ['unpocratuueckoe 36 2
JIaBJIeHUE U ero cBoiicTBa OCHOBHOE ypaB-
HEHUE TUAPOCTATUKH. AOCOTIOTHOE U U30BI-
TouHOE jaBneHne. Cuiia TaBICHHS KHUIKO-
CTH Ha IJIOCKHE M KPUBOJIMHEHHBIE TOBEPX-
HOCTH

34

Bcero 3a 2 cemecTp 36 2

34

Paznes 1 I'mapaBianka 37,7 2

4,5

31,2

Tema 1. I'mapocratuka. I'mapocraTnueckoe 1
JaBJieHuE U ero cBoiictBa OCHOBHOE ypaB-
HEHHUE TUAPOCTATUKU. AOCOIIOTHOE U U30bI-
TOouHOE JmaBiieHne. Cuiia JaBICHUS KHUIKO-
CTH HA IUIOCKUE U KPUBOJIMHEWHBIC IOBEPX-
HOCTH

Tema 2. I'mapoaunnamuka. OCHOBHBIE TTOHS- 36,7 2
TUS, XapaKTEPU3YIOLINE ABHKEHUE )KUIKO-
CTU. YpaBHeHUE bepHyum 11 MOTOKa nie-
aJIbHOM U peanbHOU )KUIKOCTH. IloTepu Ha-
nopa. Mcreuenue :KUAKOCTH Yepe3 OTBEP-
ctus u Hacaaku. Knaccudukanus tpy6o-
POoBOIOB. [ MapaBIudecKuii pacder TpyOo-
IIPOBOOB. | MIpaBIMYEeCKU yap.

3,5

31,2




HanmeHnoBaHme pa3jiesioB U TeM Beero AynuTopHas pabora | BHeayauTopHas
AMCUMILINH JI JIP IKP pabora CP

Pasznen 2 'mapaBanyecKue MalIuHbI 35,2 2 2 31,2

Tema 3. Ha3zHaueHue u KinaccupuKarys 35,2 2 2 31,2
TUAPABINYECKUX MalIWH. J[MHAMU4ecKre
Hacockl. Paboune xapakTepuCTUKH IEHTPO-
oexxuoro Hacoca. Kasuranms. Hasnauenue,
YCTPOMCTBO, IPUHIIUIT AEUCTBUS 0OBEMHBIX
HAacoOCOB

Paspnen 3. 'mapaBiauveckue U MHEBMATH- 34,7 2 LS 31,2

YECCKHUE NMPUBOAbI

Tema 4. Haznauenue u o01ias xapakrepu- 34,7 2 1,5 31,2
cTuka ruaponpuBoaa. Knaccuduxamms rua-
ponpuBoa0B. ['mapoarHAMUUEeCKre niepeaa-
yi. OcoOeHHOCTH (PYHKIIMOHUPOBAHUS
MTHEBMATHYECKOTO MPUBO/IA.

KOHTaKTHasi pa0oTa HAa MPOMEKYTOYHOM 0,4 0,4

koHTpoJie (KPA)

Bcero 3a 3 cemecTp 144 8 8 0,4 127,6
HWToro mo fucuumninHe 144 8 8 0.4 127,6

Paznen 1 I'mapasiauka

Tema 1. I'mapocraTuka. I'mapocraTtuyeckoe JaBjieHHMEe U €ro CBOWCTBA.
OcHOBHOE ypaBHEHHE T'HAPOCTATHKH. AOCOMIOTHOEe W HM30BLITOYHOE AaBJICHHE.
Cuia 1aBJeHHMS KUIKOCTH HA MJIOCKHE U KPUBOJIMHEHbIE MOBEPXHOCTH

Obume cBenenus. Ilonsrue «xkunkocte». OCHOBHbIE (PM3MUYECKHE CBONCTBA
KUIAKOCTH. MoJenu KUJIKOW cpepl: WleaabHas, HBIOTOHOBCKAs U HEHBIOTOHOBCKAS
KUAKOCTH. CUIIBI M HAIIPSDKEHUS, IEUCTBYIOIINE B )KUKOCTH.

I'mppocraruka. CocTosiHus aOCONIOTHOTO W OTHOCHTEJIBHOIO PaBHOBECHS
KUAKOCTH. [mapoctatudeckoe AaBieHHE W ero cBoiicTtBa. JuddepeHnmaibHbie
YpaBHEHUS PABHOBECUS KUAKOCTH (YpaBHEHUST DWUJEpa).

WNurerpupoBaHne  ypaBHEHHM  pPABHOBECUS  JJII  OTHOCUTEJIBHOIO U
aOCOJIIOTHOTO TIOKOSI OJHOPOJAHON HECKUMaeMOH >KUJIKOCTU. OCHOBHOE ypaBHEHHE
ruApocTaTuKu. [T0BEpXHOCTH paBHOTO 1aBIICHHUS.

AOconoTHOE W M30BITOYHOE JaBiieHue, BakyyM. IIbe3omeTpuueckas BbICOTA.
['mapocraTtuueckuil 1 Ib€30METPUUECKUI HAnophl. I'eoMeTprudeckas HHTEPIPETALIHS
OCHOBHOT'O ypaBHEHHs THUAPOCTaTHUKU. MeTtoasl M npubopsl Ajii HU3MEPEHHUs
naBineHusd. CooOmarommecs cocyapl. 3akoH Ilackans. IlpuHuunbel U cXeMsl
VICIIOJIB30BAHUS 3aKOHOB TMAPOCTATUKH B THAPABIMYECKUX MAILIMHAX.

Cuna pgaBieHMs >KMJIKOCTH Ha IIOCKME NOBEPXHOCTH. LleHTp naBieHus.
Omopsl  rUApocTaTHYecKkoro  gasineHus. Cuna  JaBIeHHMS  KMJIKOCTH — HA
KPUBOJIMHENHBIE MOBEPXHOCTU. ['OpU30HTaNbHBIE U BEPTUKAIBbHASI COCTABIIAIOIIME
cuwibl. Teno naBnenus. 3akoH Apxumena. OCHOBBI TEOPUU IUTABAHUS TEI
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Tema 2. I'mapoaumnamuka. (OCHOBHbIE TOHATHSI, XapaKTePU3YIOLIUE
ABUKEHHE JKUAKOCTH. YpaBHeHMe bepHy/iM s NOTOKAa HACAJBHON H
peajbHoOu kuAKOCTH. IloTepu Hanopa. UcTeyenne UIKOCTH Yepe3 OTBEPCTHS H
Hacaaku. Kuaccudukanuss  tpydonmposoaoB. I'mapaBimyecku  pacuer
TpyOOopoBoaoB. I'uapaBianyeckuii yaap.

I'mppoannamuka. Knaccuduxanus BHUJIOB JBUKCHUS KUJKOCTH.
HeycranoBuBieecss 1 yCTaHOBUBLIEECS JABUKEHUE KUAKOCTH. JIuHusg Toka. TpyOka
TOKa W DJJeMeHTapHas cTpyika. [lonsatne o BuUXpeBOM ©  O€3BUXPEBOM
(norenmanbHoM) nBWkeHUU. [lotok kuakoctu. Pacxon. JKuBoe ceueHwe,
CMOYEHHBI IEpUMETP, TuApaBiIvdeckuil paxmyc. CpenHsis CKOPOCTh IOTOKA.
YpaBHeHHE HEpA3pbIBHOCTM NP YCTAHOBUBILNEMCS IUIABHO HM3MEHSIOIIEMCS
JNBWKCHUH KUIAKOCTH. Y paBHEHUE bepHYIIN 111 3JIEMEHTAPHOU CTPYHUKHU MIEaIbHON
YKUAJIKOCTH.

YpaBHeHue bepHyuM 171 IOTOKAa HUIACAIBHOW W PEAJbHOM KUIKOCTH.
®duznyeckuil cMbIca U rpaduyueckas HTepnperanus ypaBuenus bepuymiu. Pexxumbl
JIBWKEHUS KUAKOCTHU. [lynbcanmu ckopocTen u nasieHur. Yucno PeiiHonbaca u ero
KPUTHYECKOE 3HAYCHHUE.

[Torepn Hamopa no anuHe. OCHOBHOE ypaBHEHHE PAaBHOMEPHOIO IBUKECHHS
xuakoctu. Gopmyna Ilyazeins. ®opmyna dapcu-Beiicoaxa. Koaddumuent dapcewu.
®opmyna [lle3u. MecTHble MOTEpH Hamopa Mpu TypOYJIEHTHOM YCTaHOBHUBIIEMCS
JBYDKEHUU KUAKOCTH. KoaduiimeHT MECTHBIX COMPOTUBIICHUH.

Hcreuenne dyepe3 Maiible OTBEPCTHS. B TOHKOM CTEHKE M HACaAKU IIpU
MOCTOSIHHOM Hamope. Buael cxarust ctpyu. Bunbr HacagkoB. KoadduimenTs
pacxona, CKOPOCTH, CKaTus CTPyH. BakyyMm BO BHEIIHEM LIWIMHAPUYECKOM HACAJKE.
Koadpdunuent pacxoma cuctemsl. Vcreuenue uepe3 maible OTBEPCTHS B TOHKOU
CTEHKE M HACaJKU IPU NIEPEMEHHOM HaIlope.

Knaccuduxanuss tpyObonpoBogoB. [uapaBivueckuili pacyeT KOPOTKUX U
JUIMHHBIX TpyOompoBoAoB. PacueT mpocroro tpybompoBoja. Pacuer TynukoBol u
KOJBIEBOM ceTh TpyOOmpoBoJaoB. MeToabl U MpUOOpHI ISl U3MEPEHHUS pPacxona
YKUJIKOCTH.

['mapaBnudeckuit ymap B HamopHoMm TpyoompoBoge @opmyna H.E.
KykoBckoro. CKOpOCTh pacrpOoCTpaHEHUsI yAapHOU BOJIHBIL. Pa3za ruIpaBIndeCcKOro
yaapa. IlpsMoli W HenpsMoW THUApaBIWYECKHM yaap. Jluarpamma W3MEHEHUSA
JIaBJICHUS Y 3aJIBUKKHU.

Paznen 2 I'mapaBinyeckre MAIIUHbI

Tema 3. HazHaueHue n kiaccupuKanus rupaBindecKux MamuH. /{una-
MH4YecKHe Hacocbl. Pa0odyue XapakTeprCTHKH HEeHTPOOekHOro Hacoca. KaBpura-
uusi. Hasnayenue, ycTpoCTBO, IPUHIHUIL AeiCTBHSI 00bEMHBIX HACOCOB

O6mue cBenenus. Hasznauenuwe, knaccupukanusi TUAPABIMYECKUX MAIIMH U
obnacth mpuMeHeHus. [lapameTpsl, XapakTepusyroliue paboTy HACOCOB: IOjaya,
HaIop, MOIIHOCTb, KA.
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Junamuueckue Hacockl. LlenTpoOexHnbie Hacochl. HazHaueHue, ycTpoiicTBoO,
OPUHIMUI JEUCTBUSI, 00JIaCTh NMPUMEHEHUS, JOCTOMHCTBA M HEIOCTATKU. Y CIIOBHUS
0e30MacHOro 3amycka U OCTaHOBKHU LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHUE
JOTIACTHBIX HacocoB (ypaBHeHue Oiepa). dopmylia TEOpPETHUYECKOro Haropa
HEHTPOOEKHOTO Hacoca.

PaGouue XapaKTEpUCTUKU HEHTPOOEKHOTO Hacoca. HcnbiTanus
HEHTPOOeXKHBIX  HacocoB.  [locTpoenume  pabouymx  XapakTEpPUCTHK  TIO
HKCIEPUMEHTAJIbHBIM JAHHBIM.

OcHOBBI T€OpUM MOJO0US JOMACTHBIX HACOCOB. YJIeJIbHAs YacTOTa BpallleHUs
Hacoca. Tunu3anus JIONacTHRIX HACOCOB MO yAelnbHOM yacTtorte. [lepecuer pabouunx
XapaKTePUCTHK JIOMACTHBIX HACOCOB Ha JIPYTyIO 4acToTy BpaieHuu. Pabora Hacoca
Ha CEeTh, paboyas Touka. PeryampoBaHue nojgaqu JOMNACTHBIX HACOCOB.

[TocnenoBarenpHass U mapajulesibHas paboTa HacocoB Ha ceTb. llpenenbHas
BBICOTA BCAChIBaHUS W KaBUTalUMi. MeToabl U cpelnctBa OOpbOBI ¢ KaBUTAIUECH.
[Ton0Oop eHTPOOEKHBIX HACOCOB O KaTaJIOTY.

O6bemubie Hacochl. [lopiHeBbsie Hacochl. Haznauenue, yCcTpoicTBO, MPUHIUI
NEeNCTBUA, 00JIacTh MPUMEHEHHMs, JOCTOMHCTBA M HenocTaTku. HepaBHOMepHOCTH
[10/Ia4yM TOPUIHEBBIX HACOCOB, CMOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEPAaBHOMEPHOCTH  MNojayu. PerymupoBanne mojgayu. POTOpHBIE  HACOCHI
(1ectepeHHbIe, BUHTOBBIE), POTOPHO-IIUOEpPHBIC, MOPIICHHBKOBBIE OCOOCHHOCTU
KOHCTPYKIIMU W TPUHUMUI JEUCTBHs. XapaKTEPUCTUKA M CHOCOO peryIupOBaHUS
nojayr. O6paTUMOCTbh POTOPHBIX HACOCOB

Pa3z1e.11 3. FI/IIlpaBJII/I‘IeCKI/Ie N MHEBMATUYCCKHE NIPUBOAbI

Tema 4. Haznauenne u o0masi xapakrepucruka ruaponpusoaa. Kiaccu-
¢puxkauusa ruaponpusoaos. I'mapoamHamuveckue mnepenauyun. (OcodeHHOCTH
(GYHKIIMOHMPOBAHMS MHEBMATUYECKOT0 MPUBOA.

Ha3nauenne u oOmias xapakrepucTuka rugaponpuBoga. Knaccudukanus rum-
pOIIPUBOJOB.

OO0bemHbIi TUApONIPpUBOA. HazHaueHue u 001as XxapakTepucTuka 00BEMHOTO
ruzpornpuBoja. JJocrouncTBa o6beMHOro rujaponpuBoja. Ilpumenenue o0beMHOTO
ruaponpuBoja. CTpyKTypHas cxema 00beMHOro rufponpuBoaa. OCHOBHBIE 3JEMEH-
Thl 00BbEMHOTO THAponpuBoaa. [Ipunuun nefctBus o6beMHOr0 TUApONpHBoaa. Oc-
HOBHBIE TMapaMeTphl, XapaKTepU3YIOUIe 00beMHbIE THAPONPUBOALI. McronMHUTEIb-
HbIE JBUTATENU ruaponpuBoaa. [Ipsmonuneiinbie rupoaBurarenu. I 'uapoasurarenn
JUISl OCYILIECTBJIEHUS BO3BPATHO-BPALIATEIbHbIX IBUKEHUN.

I'unponnnamuueckue nepenaun. OOmKe cBeIeHUs O TUAPOAMHAMUYECKUX T1e-
penayax. JIocTOMHCTBa rHIpoAMHAMUYECKUX mepenay. [IpumeHeHrne ruapoauHaMu-
YEeCKUX Mepead Ha TPAHCIIOPTHO-TEXHOJOTUYECKUX U Apyrux mamuHax. Kinaccudu-
Kalus THAPOJIMHAMUYECKHX MTepeaad. Y CTpPOUCTBO U MPUHITUIT UX JIEHCTBHUSL.

["a3 xak pabouee Teno mHeBMoIpUBoa. OAHOMEpPHOE TEUEHHE HEBA3KOTO Ta3a.
OCHOBHbBIE TEPMOJIMHAMUYECKUE COOTHOIICHUS. Y paBHeHUe bepuymun as rasza. Ila-
paMeTpsl TOPMOXKEHUS M KpUTHYECKash CKOpPOCThb. [ azoquHamudeckue (QyHKIUU.
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Ypasuenue ['toronno u ero ananus. [lepexon uepe3 ckopocts 3Byka. Comno JlaBans.
Anuabatsl ['toronuno u Ilyaccona. Mcteuenue raza uepes cykaronieecs CoIuio.

[TueBmonpuBoj. Haznauenue u o011as XxapakTeprucTruKa MHEBMOIIPUBOAA, 10C-
TOMHCTBA U HexocTaTku. [Ipumenenune oObeMHOro ruaponpuBoja. OCHOBHBIE 3Jie-
MEHTbI THEBMONPUBO/JIA, IPUHIIUI €T0 IEUCTBUS.

4.3 Jleknun/nadopaTopHbie 3aHATHS

Tabnuma 4
Conepskanue JJeKIMA/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MepOoNpPUATHS
@opMHupyeMble Koa-Bo
e 5 KOMIIeTEeHIIUH Bux Yacos/
Ne Ne u Ha3BaHMe JdeKI Ui/ 3 HUX
n/n pasieia, Te- JIa00PATOPHBIX 3aHATHI KOHTPOILHOTO | npatcru-
MBI MepOonpUATHS ueckast
moaro-
TOBKa
L. Paznen 1. I'mapaBiauka
Tema 1. I'ma- | Jlekmus Nel I'mapocrartuka. YK-2 (VK-2.1; 2
pocTaTuka. I'mnpocratuueckoe nasnenue u | YK-2.2; VK-
I'unpocratu- | ero cBoiictBa OcHOBHOE ypaB- | 2.3); OIIK-1
qecKoe JaB- HEHHUE TUAPOCTATUKH. AOCO- (OIIK-1.2);
JIEHUE U €T0 moTHOE U u30kITounoe nasie- | OITK-3 (OIIK-
CBOMCTBa nue. Cuita qaBlieHus KUIKO- 3.1; OIIK-3.2)
OcHoBHOE CTH Ha IJIOCKHE U KPUBOJIU-
ypaBHEHUE HEITHBIE TOBEPXHOCTHU
ruapocratu- | JlaboparopHas padora Ne 1 VYK-2 (YK-2.1; | 3amura nabo- 0,25
ku. AGco- «OcHoBHBIE (pu3HUECKUe VK-2.2; VK- paTOpHBIX pa-
JIFOTHOE U CBOMCTBA KUIKOCTEI» 2.3); OIIK-1 oot
M30BITOYHOE (OIIK-1.2);
JTaBJICHUE. OIIK-3 (OIIK-
Cuia naBne- 3.1; OIIK-3.2)
HUS )KUIKO- | JlaGoparopHas pabota Ne 2. YK-2 (VK-2.1; | 3ammuTa na6o- 0,5
CTH Ha IN0- | «I'mapocTtarnueckoe nasnenue. | YK-2.2; VK- pPaTOpHBIX pa-
CKHE H KpH- Mertoap! u cpenctBa mist usme- | 2.3); OINK-1 oot
BOJIMHENHBIE | pEHHS JTaBICHUS» (OIIK-1.2);
MMOBEPXHOCTHU OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopHas pabota Ne 3. VK-2 (YK-2.1; | 3amura nabo- 0,25
«HccnenoBanue 3akoHa I[lac- VK-2.2; VK- paTOpHBIX pa-
KaJIsD» 2.3); OIIK-1 60T
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 2. I'ua- | Jlexuus Ne2. 'mapoaunamuka. | YK-2 (YK-2.1; 2
poauHamuka. | OcHOBHbIE IOHATHS, XapakTe- | YK-2.2; VK-
OcCHOBHEBIE pu3ytomue asuxenue xuako- | 2.3); OIIK-1
NOHSTHS, Xa- | cTu. YpaBHeHue bepuymu ans | (OIIK-1.2);
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DopmupyemMbie Koxa-Bo
Haspaume 5 KOMITETEHIIHU Bux Yacos/
Ne Ne u HazBaHMe JIeKIHH/ 3 HEX
n/m pa3jeda, Te- JIA0OPATOPHBIX 3aHATHIA KOHTPOIABHOTO | - mpascru-
MBI MepOoNpHUATHS Heckast
nOAro-
TOBKa
pakTepu- noToka uaeanbHoi u peanbHor | OITK-3 (OITK-
3yIOLIUE xuakoctu. [lorepu Hamnopa. 3.1; OIIK-3.2)
JIBIDKEHUE HcTeuenue xKuIKOCTH Yepe3
KHUJIKOCTH. oTBepcTUs U Hacaaku. Kiac-
YpaBHeHue cudukaiys TpyOoonmpoBOIOB.
bepnymm I'mppaBinueckuil pacuer Tpy-
U1 IIOTOKa O6ompoBoaoB. ['uapaBIueckuit
UJCANIbHOW U | yJap.
peanbHOI JlaGopaTopnas pabota Ne 4. VYK-2 (YK-2.1; | 3amura nabo- 0,5
KUJKOCTH. «HccnenoBanue ypaBHeHuUs VK-2.2; VK- paTOpHBIX pa-
[ToTepu Ha- bepuymnu ¢ moctpoennem Ha- | 2.3); OIIK-1 60T
nopa. Mcre- | mopHbIX nuHMIA ¢ ucnons3zoBa- | (OIIK-1.2);
yenue xkua- | auem MS Excel» OIIK-3 (OIIK-
KOCTH 4epe3 3.1; OIIK-3.2)
oTBepcTHsA U | JlaGoparopHas padota Ne 5. YK-2 (VK-2.1; | 3ammTa na6o- 0,5
HacasKH. «PeKMMBI IBHYKEHUS JKHUIKO- VK-2.2; VK- paTOpHBIX pa-
Knaccudu- cru. Onpenenenue uncna Peii- | 2.3); OIIK-1 60T
Kauus Tpy- HOJIBICA» (OIIK-1.2);
OOMpPOBOIOB. OIIK-3 (OIIK-
I'mppaBnuye- 3.1; OIIK-3.2)
Ckuii pacieT | JlaGoparopHas pabora Ne 6. VK-2 (YK-2.1; | 3amura nabo- 0,5
Tpy6onpoBo- | «Onpenenenue xkoddpduruenta | YK-2.2; VK- paTOpPHBIX pa-
10B. I'MApaB- | rugpaBIMvecKoro TpEHUs Mo 2.3); OIIK-1 60T
JINYCCKUI JUTHHE TPYOBI» (OTIK-1.2);
ynaap. OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopHas pabota Ne 7. VK-2 (YK-2.1; | 3amuTa nabo- 0,5
«Ompenenenue kodppunmen- | YK-2.2; VK- paTOpHBIX pa-
TOB MECTHBIX conpoTusienuit» | 2.3); OIIK-1 60T
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopHas pa6ota Ne 8. VK-2 (YK-2.1; | 3amura nabo- 0,5
«Ompenenenue kodpummen- | YK-2.2; VK- paTOpHBIX pa-
TOB pacxoja, cxartus u ckopo- | 2.3); OIIK-1 60T
CTH npu ucteueHuu us otsep- | (OIIK-1.2);
CTUH U HACaJAKOB) OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopHas pabota Ne 9. VK-2 (YK-2.1; | 3amura nabo- 0,5
«Metobl onpeenenms pac- VK-2.2; VK- PaTOpPHBIX pa-
xon4a )kuakoctu. Pacxomome- 2.3); OIIK-1 oot
pB» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopnas pabora Ne 10. VYK-2 (YK-2.1; | 3amuTa nabo- 0,5
«Hccnenoanue ruapasinye- | YK-2.2; VK- paTOpHBIX pa-
CKOT'0 yJiapa B HanopHoM 1py- | 2.3); OIIK-1 60T
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DopmupyemMbie Koxa-Bo
Haspaume 3 KOMITETEHIIHU Bux Yacos/
Ne Ne u HazBaHMe JIeKIHH/ 3 HEX
n/m pa3jeda, Te- JIA0OPATOPHBIX 3aHATHIA KOHTPOILHOTO | mparcru-
MBI MepOonpHUATHS Heckast
e
OompoBoe» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
2 Paznen 2. 'mapaBiauvyeckue MaliMHbI
Tema 3. Ha- Jlexnug Ne3. Haznauenue u YK-2 (VK-2.1; 2
3HA4YCHUE U knaccuukanus ruapasimmde- | YK-2.2; VK-
kinaccupuka- | ckux MamuH. Junamuyeckue | 2.3); OIIK-1
s TUapaB- | Hacockl. Paboune xapakrepu- | (OIIK-1.2);
JINYECKUX CTHKH IeHTpobOexHoro Hacoca. | OITK-3 (OIIK-
mamuH. JIu- | KaBuraums. Haznauenue, ycr- | 3.1; OIIK-3.2)
HaMHMYEeCKHe | pOICTBO, MPUHLMN JeHCTBUSA
Hacochl. Pa- | 00beMHBIX HACOCOB
Ooune xapak- | JlabopatopHast pabora Ne 11. VK-2 (VK-2.1; | 3amuTa 1abo- 0,5
TEPUCTUKH «HMcnbrtanue nentpodexnoro | YK-2.2; VK- PaTOpPHBIX pa-
HEHTPOOEkK- | Hacoca» 2.3); OIIK-1 60T
HOI'0 Hacoca. (OIIK-1.2);
Kapurarusi. OIIK-3 (OIIK-
Hasnauenue, 3.1; OIIK-3.2)
YCTpOUCTBO, | JlabopaTtopHas padora Ne 12. VYK-2 (YK-2.1; | 3amuTa nabo- 0,5
IIPUHLINIT «ITogbop Hacoca c ucnonszo- | YK-2.2; VK- paTOpHBIX pa-
ACUCTBUS BaHUEM JJIEKTPOHHBIX KaTtano- | 2.3); OIIK-1 60T
00BEMHBIX roB (PUPM ITPOU3BOTUTEIICH (OIIK-1.2);
HAcoCOB HACOCHOT'0 000PYZOBaHUS » OIIK-3 (OIIK-
3.1; OIIK-3.2
JlaGopatopnas pabora Ne 13. VYK-2 (YK-2.1; | 3amuTa nabo- 0,5
«ITapannensHas u nocnenosa- | YK-2.2; VK- paTOpHBIX pa-
TeJIbHAs paboTa HACOCOBY 2.3); OIIK-1 60T
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopHnas pabora Ne 14. VYK-2 (YK-2.1; | 3amuTa nabo- 0,5
«HcnpITaHuE MECTEPEHHOTO VYK-2.2; VK- paTOpHBIX pa-
HAcoca» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
3 Paznen 3. 'mapaBiauvyeckue U mMHEBMaTHYe-
CKHe MPHBO/IbI
Tema 4. Ha- | Jlekuus Ne4. Haznauenue u VYK-2 (VK-2.1; 2
3Ha4YEHUE U obmas xapakrtepuctuka ruapo- | YK-2.2; VK-
o0ras xa- npuBoja. Kimaccudukarmms run- | 2.3); OIIK-1
pakTtepuctu- | ponpuBogoB. ['maponnnamuue- | (OITK-1.2);
Ka T'MJIpo- ckue nepenaun. Ocobennoctu | OINIK-3 (OIIK-
MPUBO/IA. bynkuronupoBanus mueBmatu- | 3.1; OI1K-3.2)
Knaccudu- YECKOr'0 MPUBOJIA.
Kalns Tuj- JlaGopatopHnas pabora Ne 15. VK-2 (YK-2.1; | 3amura nabo- 0,5
porpuBoaoB. | «M3yuenue anementHoit 6a3pl | YK-2.2; VK- paTOpPHBIX pa-
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DopmupyemMbie Koxa-Bo
Haspaume 3 KOMIeTeHIIHH Bux Yacos/
Ne Ne u HazBaHMe JIeKIHH/ 3 HHX
n/m | PG Te J1260paTOPHBIX 3aHATHI KOHTPOILHOTO | nparcru-
MBI MepOonpHUATHS Heckast
nOAro-
TOBKa
['uppoawHa- | TUAPABINYECKOTO IPUBOIA 2.3); OIIK-1 oor
MUYECKHE (OIIK-1.2);
nepeIayn. OIIK-3 (OIIK-
OcobenHo- 3.1; OIIK-3.2)
cTu (QyHK- JlaGopaTopnas pabota Ne 16. VYK-2 (YK-2.1; | 3amura nabo- 0,5
nuonuposa- | «McnosiTanue ruaponunamuye- | YK-2.2; VK- pPaTOpPHBIX pa-
HUs THEBMA- | CKOU My(THI » 2.3); OIIK-1 00T
TUYECKOIO (OIIK-1.2);
MPUBO/IA. OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGopatopHnas pabora Ne 17 VK-2 (YK-2.1; | 3amura nabo- 0,5
«3yuenue snementHout 6a3er | YK-2.2; VK- paTOpHBIX pa-
MTHEBMATHYECKOTO TIPUBOJIa» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tabnuma 5
Hepe‘-leHI) BOIIPOCOB 1Jifl CAMOCTOATEC/IbHOT0 H3YYCHUA JUCHUIIJIUHBI
Ne HazBaumue pa3ieia, Ilepeyensb paccMaTpuBaeMbIX BOIIPOCOB /IS CAMOCTOSITEILHOTO
n/n TEeMbI U3yYEeHHs

Pa3znea 1 'mppaBanka

1. Tema 1. I'mapoctatu- | Enunauisl uamepenns. CHiibl U HANPSDKEHUSI, TEHCTBYIOIINUE B KUJI-
Ka. ['mapoctaruyeckoe | KOCTH AOGCOMIOTHBIM U OTHOCUTENBHBIN MOKOH XuaKkocTH. [InaBanue
JaBJIeHWe M ero cBOM- | Ten. OcToiunBOCTh. [IpUHITUIIBI U CXEMBI UCTIOJIB30BAHMS 3aKOHOB
ctBa OCHOBHOE€ ypaB- | THIPOCTATHKHU B TUAPABINYECKUX MAILIMHAX.

HeHue ruapoctatuku. | (YK-2 (VK-2.1; VK-2.2; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
AbGcomotHoe u u36sbI- | (OIIK-3.1; OIIK-3.2))
TOYHOE JTaBIICHHUE.
Cuma naBlIEHHS KHI-
KOCTH Ha IIJIOCKHE H
KPUBOJIMHEWHBIE  TIO-
BEPXHOCTH
2. Tema 2. I'mpponuna- Kunematuka xuakoctu. Ilynbcamum ckopoctedt u naeineHuid. Oc-

Muka. OCHOBHBIE TO-
HATUS, XapaKTEpH-
3YIOILKE IBUKECHUE
JKUAKOCTU. Y paBHE-
Hue bepHymm s
IIOTOKA UCAIBHON U
peanbHON KUIKOCTH.
ITorepu Hanopa. HUc-
TEYEHUE KUIAKOCTH
4yepe3 OTBEPCTUs U

HOBHOE YpaBHEHHE PABHOMEPHOTO JBMIKCHHUS XHUIKOCTH. McTeue-
HHE Yepe3 MaJible OTBEPCTHS B TOHKOI CTEHKE M HacaJKu Mpu mepe-
MEHHOM Hamope. MeTronsl ¥ TpuOOpHl [UII U3MEPEHUs pacxoja
KHUIKOCTH. PacdeT TynmMKOBOW M KOJBLEBOW CETH TPYOONPOBOJIOB.
[Iporpammbl At MHKEHEPHBIX pacdyeToB TpyOompoBomoB. Hermon-
HbI ruapaBnuueckuit ynap. (YK-2 (VK-2.1; VK-2.2; YK-2.3);
OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
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n/n

Ha3zBanmue pasjgeaa,
TeMblI

Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB JIJIsl CAMOCTOSITEILHOTO
U3y4YeHHusi

Hacanku. Kimaccudu-
Kalus TpyOoIpoBo-
noB. ['mapaBnuyeckuit
pacueT TpyOoonpoBo-
noB. ['mapaBnuyeckuit

yaap.

Pasnea 2 I'mapaBianyeckue MalIMHbI

3.

Tema 3. Haznauenwne u
KJIacCU(pUKaIMsI TH/I-
PaBIMYECKUX MAIIWH.
JlmHaMu4yecKre Haco-
cbl. Paboune xapakre-
PUCTUKH IIEHTPOOEK-
Horo Hacoca. KaBpura-
nusa. Ha3znauenue,
YCTPOMCTBO, MPUHIIUIT
NEUCTBUA 0OBEMHBIX
HAaCOCOB

Yacrasie KI1/1 Hacoca. YcnoBus 6€30mMacHOro 3amycka 1 OCTAaHOBKU
HEHTPOOEKHBIX HacocoB. OCHOBBI T€OPUU MOJI00US JOMACTHBIX Ha-
COCOB. YJIellbHas 4acToTa BpallleHUs Hacoca. Tunu3anus J0mact-
HBIX HACOCOB TIO YJIEJTLHOM 4acToTe. Y CJIOBHUS O€30MacHOTO 3aIycKa
Y OCTAHOBKH IOPIIHEBBIX HACOCOB. POTOpHBIE HAcOCHI (1I€CTepeH-
HbIC, BUHTOBBIC), POTOPHO-IMOEPHBIEC, MOPIICHHKOBBIE OCOOCHHO-
cTU KOHCTpykuuu U npuHuun aevcteus. (YK-2 (VK-2.1; YK-2.2;
VYK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))

Pasnea 3 I'mapaBianyeckue U NHeBMATHYECKHE IPUBOBI

4. | Tema 4. Haznauenue u | OCHOBHBIC TTapaMeTpPhl, XapaKTePU3YIONIHEe 00BEMHBIC THAPOTIPHUBO-
oOmasi xapakTepucTu- | Apl. CHCTeMBbl MHTAHUSA U OXJAKICHHUS TUAPOTPAHC(HOPMATOPOB.
Ka rugponpuBoa. | YpasHenue ['roronno u ero ananus. [lepexo yepe3 cKopocTh 3ByKa.
Knaccudpukanus run- | Comno JlaBans. Aauabatel ['toronno u Ilyaccona. Mcreuenue rasza
porpuBonioB. ['mupo- | uepes cyxaromeecs comno. (YK-2 (VK-2.1; YK-2.2; VK-2.3); OIIK-
muHamuueckue tepe- | 1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
naun.  OcoOeHHOCTH
(bYHKIIMOHUPOBAHUS
ITHEBMATUYECKOTO
PHUBO/IA.
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU
Ta0muna 6
IIpuMeHeHHe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI
e HaumeHoBaHHEe HCMOJIB3yeMbIX
n/-n Tema u popma 3ansaTUs AKTHBHBIX H I/IHTepaKT](IBHbIXUOﬁpiBOBaTe.JIbeIX Tex-
HOJIOTHH
1. Tema 1. I'mapocratuka. | JI [TpoGiemHas aexius
['unpocraTuyeckoe JIP Wnmroctpanus cnaiia-npe3eHTaluii; pabora B KOMaHie
JIaBJICHUE U €ro CBOM- IIPY BBIIIOJIHEHUH JTAOOPaTOPHBIX padoT;
ctBa OCHOBHOE ypaB- WHuTepakTHBHOE 3aHATHE C MPUMEHEHHEM BHIeOMaTepra-
HEHUE TUAPOCTATUKH. JI0B;
AGCoII0THOE U N30bI-
TouHoe naBieHue. Cu-
J1a TaBJICHUS KUKOCTH
HAa TUIOCKUE ¥ KPUBO-
JIMHEWHBIE MOBEPXHO-
CTH
2. Tema 2. 'mpponuna- JI [TpoGnemHas Jgexius
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Ne
/o

Tema u popma 3ansaTHS

HanMeHoBaHMe HCIIOJIb3YyeMBIX
AKTHBHBIX H MHTEPAKTUBHBIX 00pa30BaTeIbHbIX TeX-
HOJIOTHI

Muka. OCHOBHBIE T10-
HATHSA, XapaKTEPH-
3YIOIIHE IBUKEHUE
KUJKOCTH. Y paBHEHHUE
bepHymu i moroka
UJICATTbHOM U peaIbHOM
)kunakoctu. llorepu
Hanopa. Ucteuenue
JKUJIKOCTHU Yepe3 OT-
BEpPCTHUS U HACAJKH.
Knaccudukarus tpy-
6omnpoBooB. ['mapas-
JINYECKUN pacyeT Tpy-
6omnpoBooB. ['mapas-
JIMYECKUH yaap.

JIP

WnmocTpanus ciaia-npe3eHTanuii; pabota B KoMaHe
TP BBITIOJIHEHUN JTa00OPATOPHBIX padoT;

WHTEepakTUBHOE 3aHATHE C IPUMEHEHUEM BUI€OMaTEpUa-
JI0B;

Tema 3. Ha3znaduenue u
KJIacCUpUKAIUS TH]I-
PaBIWYECKUX MAITHH.
JInHaMu4yecKre Haco-
cel. Paboune xapakre-
PHUCTUKHU IIEHTPOOEK-
Horo Hacoca. KaBura-
uus. Haznauenwue, ycr-
POMCTBO, MPUHIIUIT
IENCTBUA 00BEMHBIX
HAacOCOB

[TpoGneMHuas nexmmst

JIP

WnmocTpanus ciaiia-npe3eHTanuii; pabota B KoMaHe
MIPH BBITIOJIHEHUN JJa00OPAaTOPHBIX padoT;

WHTEepakTUBHOE 3aHATHE C IPUMEHEHUEM BUI€OMaTEpUa-
JI0B;

Tema 4. Haznauenue u
o01as xapakTepucTH-
Ka THIPONPUBO/IA.
Knaccudukanmst rum-
ponpusooB. I'uapo-
JTUHAMHUYECKHE repe-
naun. OcobeHHOCTH
(YyHKIIMOHUPOBAHUS
MTHEBMATUYECKOTO
MIPHUBOJIA.

[TpoGemHas JexIus

JIP

NnnrocTpanus cnaia-nmpe3eHTanmii; pabora B KOMaHIe
IIPY BBITIOJIHEHUH JTA00PATOPHBIX padoT;

HNHTepakTHBHOE 3aHATHE C TPUMEHEHHUEM BHIeOMaTepHua-
JIOB;

6. Texymnﬁ KOHTPOJIb YCII€EBACMOCTHU U MPOMEKYT3a0dYHasiaTTeCTAlUs 11O
HTOTraM O0CBOCHUSA TUCHUII/IMHbI

6.1. TunmoBbIe KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPHAJIbI, HEO0XOAUMbIE

JJISI OLlEHKH 3HAHUI, YMEHUIl U HABBIKOB M (UJIM) ONBITA AeSITeJIbHOCTH

JlaGopaTtopubie paGornl (JIP) HampaBieHbl Ha NMPAKTHUECKOE 3aKpeIieHUE
TEOPETUYECKOr0 MaTepuaia AUCHUIUIMHBI «[ UpaBivKa U TUAPOIHEBMONPUBOL», B
pe3yJibTaTe CTYJIEHT JAOJKEH 3HAaTh OCHOBHBIE MOJIOKEHUS CTATUKU U AUHAMHKU
KUJKOCTH, COCTaBIISIIOLIME OCHOBY pacdeTa T'MJIPaBIMUYECKUX CUCTEM; YCTPOMCTBO U
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OPUHLUIN JACUCTBUSI THAPABIMYECKUX MAIIMH W TUIAPOIMHEBMOIIPUBOJIOB; YMETh
NPUMEHSTh CPEJACTBA HU3MEPEHUST OCHOBHBIX THUJIPABIMYECKUX MapamMeTpOB;
UCIIOJIb30BaTh HOPMATUBHBICE W CHPABOYHBIC JOKYMEHTHI; MPUMEHSTh MOJYYEHHBIE
3HaHUSI W HAaBBIKM NPU HU3YUYCHUHU CHEIHUATbHBIX IUCIMIUIMH; BIaJACTh METOJAMU
pacuera THAPABIMYECKUX CUCTEM M MOJA00pa THMAPOMEXaHUYECKOTO O000pY/I0BAHUS;
HABBIKAMH BBITIOJIHEHUS THAPABIMYECKUX HCCIIEIOBAaHUM, 00paOOTKMA M aHaIu3a ux
pesyibraroB. B kypce «l'mapaBivka W THUIPONHEBMONPUBOMI» MPEAINOIAracTCs
BbINIOJIHEHUE 17 mabopaTopHbBIX padoT.

Jlonyck K BbIONHEHHIO JIP TpOMCXOAUT NpU yCIIOBUM OCBOEHHUS MaTepualia u
HAIWYUS Yy CTyJCHTa 3aloJdHEHHOW TaOMUIbl OMBITHBIX JaHHBIX B JKypHaie
nabopaTopHbix paboT. Otyer 1o JabopaTopHOl paboTe MPEACTaBISETCS C
MIOJIHOCTHI0 00pa0OTaHHBIMU PE3yJIbTaTaAMH W3MEPECHHM, TpahUuIecCKuM MaTepuasom,
BBIBOJIAMH. 3aIlIWTa OTYETa MPOXOANUT B (hOpME MOKIaAa CTYACHTA MO BBIMTOJIHEHHOM
paboTe U OTBETOB HA BOIPOCHI MTPENO1aBATEIIS.

Ilpumep mnepevyHsi BONPOCOB NpH 3amuTe JadopatopHoii padorbl Ne 1
«OcHOBHBIE (pU3HUYECKHE CBOWCTBA JKUIAKOCTEH»

1.1 Kakue ¢pusnueckue cBoicTBa xuakocTu Brl 3HaeTe?

1.2 JlaiiTe onpeneneHne MIOTHOCTH, YAEIBHOIO U OTHOCUTEIBHOTO BECa KU~
KOCTH.

1.3 Yto Takoe TeMIlepaTypHOE PACIIMPEHHE U COKUMAEMOCTh KUAKOCTU? Uem
OHM XapaKTEPU3YIOTCS?

1.4 JlaiiTe ompeneneHue BA3KOCTH KUAKOCTU. Kak 3amuchiBaeTCs BBIpAKEHUE
JUIS KacaTeJIbHOIO HAIPsKEHUs COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
Hproronom?

1.5 KakoBa CBsI3b AUHAMMYECKOM M KHHEMAaTHUYECKOM BSI3KOCTHU, KAKOBBI HX
eauHuLbl u3mMepenus? Kakumu npubopamu onpenensercs: BA3KOCTh KUIAKOCTH?

IIepeyeHb BONPOCOB K 3K3aMEHY 110 JUCHUILINHE

Paznea 1. I'mapaBianka

OcHoBHBIE (PU3NYECKHUE CBOMCTBA KUIKOCTH.

Cunbl ¥ HaMpsKEHUS B )KUAKOCTU. [ MIpocTaTuyeckoe JaBiIeHHE.

['mapocTaTnyueckoe JaBJICHUE U €r0 CBOMCTBA.

BreiBoa nuddepennmanbHbIXx ypaBHEHUH Didepa.

BriBectu 13 ypaBHeHus Ditiepa ¢hopMyiny AaBieHHUS IpU aOCOIIOTHOM paBHOBE-

CHUU )KMJIKOCTU B COCY/JI€ U YPAaBHEHHE IMOBEPXHOCTU PABHBIX JAABICHUM.

AOGCOIOTHBINA U OTHOCUTEIBHBIN MOKOH KUIKOCTH. BBIBOI OCHOBHOTO YpaBHEHHSI

TUAPOCTATHKY B Aud depenimaibHoi Gopme.

7. BBIBOJ OCHOBHOI'O YPaBHEHMS TMAPOCTATUKHU.

8. Jloka3zats 3akoH Ilackans. YcTpoWCTBO M NPUHLMUII pacyeTa TUAPABINYECKOIO
npecca.

9. TlonsiTre aOCONIOTHOTO JIaBNE€HUs, U30BITOYHOTO J1aBJICHUS U BaKyyMa.

10.2KuakocTHbie TPUOOPHI ISl U3MEPEHUS U30BITOYHOTO JABJICHUS U BaKyyMa.

I1.'mapocratnueckuit Hanop. [loka3aTe Ha YepTeke COCyJla C JKUIKOCTHIO U MbE30-
METpaMH T'UIPOCTATUYECKUN HATIOP U €r0 COCTABHBIC YACTH.

Nk =

N
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12.0mnpenenenne CuiIbl aBICHUS KUAKOCTH Ha IUIOCKYI0 (DUTYypy MpPOU3BOJILHOM
(GOpMBI ¥ TOUKHU €€ IPUIIOKEHHUS.

13.Onpenenenue cuibl JaBIEHUS XUAKOCTU HA IUIOCKYIO (QUIypy MNPOU3BOJIBHOU
dbopmel. 'mapocraTudeckuit mapaiokc.

14.TlocTpoeHue 3mop TUAPOCTATUYECKOTO AABICHUS KUAKOCTH HA TJIOCKHE U JIOMa-
HBIE CTEHKH.

15.0npenenenre cuiabl THAPOCTATUYECKOTO JABJICHHS HA MPOU3BOJBHYIO KPHUBOJIU-
HEWHYIO [IOBEPXHOCTb.

16.0Onpenenenne BEpTUKAIBHON COCTABIISAIONIENH CUIIbI TUAPOCTATUYECKOTO JIABJICHHUS
Ha MTPOU3BOJIbHYIO KPUBOJIMHENHYIO MOBEPXHOCTh. [locTpoeHue Tena naBieHusl.

17.0npenenenre ropu30HTaAIBHON COCTABIISIIONIEH CUIIbI TUPOCTATUYECKOTO JIaBJle-
HUS HA IPOU3BOJIBHYIO KPUBOJIMHEWUHYIO TOBEPXHOCTb.

18.3akoH Apxumena.

19.O0DbICHUTH ClIEYIOIINE TTOHATHS:

- YCTaHOBHBILIEECS U HEYCTAHOBHUBILIEECS JBUKECHHUE;
- TpaeKTOpHs U JUHUS TOKa;

- HaAmopHOE W 0E3HANOPHOE JBUKEHUE;

- PaBHOMEpHOE JBUKCHHE.

20. BpiBecTH ypaBHEHHE HEPA3PBIBHOCTH JIJISl 3JIEMEHTAPHON CTPYUKHU KUIKOCTH.

21. BeiBoa ypaBHeHUs! bepHYIUIH 11 37IEMEHTAPHOM CTPYUKHU KUJKOCTH.

22.Pacxon ¥ cpeiHssl CKOPOCTh IO CEUYEHMIO NTOTOKA. BBIBOJ ypaBHEHUSI HEPa3pbIB-
HOCTH I MOTOKA. JlaTh MOHSATHE CMOYEHHOTO MEPUMETpPa U THIIPABINYECKOrO
paauyca.

23.BeiBoa ypaBHeHus bepHymumM sl yCTaHOBUBILETOCS, IUIABHOM3MEHSIOLIETOCS
IIOTOKA KUJAKOCTU. BUIBI CyIIECTBYIOINX ITOTEPH HAIIOPA.

24. Hanucatp ypaBHeHue bepHyinu ajsi moToka B oOIIEM BUAE U B CIEIYIOUIMX Ya-
CTHBIX CIIy4asx:

- HAaIlOpHOE PAaBHOMEPHOE IBUKECHUE;
- HAMOpHOE PaBHOMEPHOE JIBIKEHHUE MO0 TOPU30HTAIILHOMN TPYyOE;
- 0e3HanopHOE paBHOMEPHOE JIBUKEHUE.

25. PexxuMmbl 1BMKEHMS )KuAKOcTU. Yucno PeliHonblca M ero KpuTHYECKOE 3Hade-
HUE. 3a4eM MpH pacyeTe TMAPABIMYECKUX CHCTEM HYXKHO 3HATh PEXKUM JIBUXKE-
HUS )KUJKOCTH.

26. ®opmyna Jlapcu. OnpeneneHue noTepb HANopa Ha TPEHHE IPU HAIOPHOM JIBU-
KEHUU B KPYTJIBIX TpyOax B 3aBUCUMOCTH OT PEKHUMA JIBUXKEHUS.

27. OnpeneneHne MOTEPh HANOpa Ha TPEHHE MPU HANOPHOM JBHKEHHHM B KPYIJIBIX
TpyOax. BeiBoa ¢popmysr [les3n.

28. MectHbIe ToTepu Hamopa. MIX BO3HUKHOBEHHE, BUIBI U CIIOCOO OTpeIeeHusl.

29. Knaccuduxanust Tpy6onpoBoaoB. Tumsl pemaeMblx 3afad Mpu pacdyeTe TpyOo-
IIPOBOJIOB.

30. TunpaBandeckuii pacuyeT KOPOTKUX TPyOOmpoBOAOB. THIBI pemiaeMbIX 3aiad.
Bri6op cedenwnii nist cocraBienust ypaBHeHus: bepuyinu.

31.BoiBoag Qopmyinbl JKyKOBCKOrO MOBBIIIEHUS JABIEHUS MPU TUAPABINYECKOM
yaape. [Ipsmoit u Henpsamoit ynap. CiocoOsl mpe1oTBpalieHus yaapa.

32. Iloustus mManoe u O0JIBIIOE OTBEPCTUE; TOHKASI U TOJICTasi CTEHKA; COBEPIICHHOE
Y HECOBEPLIEHHOE, IIOJIHOE U HEIIOJIHOE CKaTUE CTPYH; UHBEPCHUS CTPYH.
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33.BoiBecT (popMysly HCTEUEHHUS >KUJIKOCTH YEpe3 Malloe OTBEPCTHE B TOHKOU
CTeHKe B aTMochepy.

34. Knaccudukarus HacaakoB. OCOOCHHOCTH UCTEUCHHUS Yepe3 HACaAKH.

35. Knaccudukanus HacaakoB. BeiBecTn popMyity HCTEUEHUS KUIAKOCTH 4epe3 Ma-
JI0O€ OTBEPCTHE B TOHKOW CTEHKE B aTMoc(epy.

36. Koapuumentsl cxopoctu, cxkaTusi, pacxona. Ilouemy mpu Tom ke Hamope u
JTMaMeTpe OTBEPCTHS M HAcaKa pacxo]l Hacajka OoJIbIIe, YeM OTBEPCTHUS

Paznen 2 I'mapaBianyeckne MAIIUHbI

1. Knaccuduxanus HacocoB. OCHOBHOE pa3nuune MKy IByMs kiaccamu. Kak 3To
pasznuyre CKa3bIBaeTCs HA 3aBUCHMOCTH MEXAY HAOpOM M ToJayeil HAaCOCOB U
Ha PETyJIMPOBaHUU MOJAUH.

2. Yo Takoe Hamop Hacoca? BeiBecTu mpoekTHYI0 popMyJy Haropa Hacoca.

Uro Ttakoe nmogada Hacoca? BriBecTH sKCIUTyaTalluoHHY0 (OpMYITy Harmopa Haco-

ca.

4. Hanop, nomada U MOIIHOCTh Hacoca. [lofHbIH, ruapaBInYecKuii, 00bEMHBIN, Me-

XaHUYECKHM K.II.JI. HACOCa.

BbIBOST OCHOBHOTO ypaBHEHHUS pabOThHI IIEHTPOOESKHBIX HACOCOB

6. YCTpONCTBO M NPUHLMI ACUCTBUS LEHTPOOEKHBIX HacocoB. Ilyck ux B paboTy.
Paboune xapakTepuCTUKH LIEHTPOOEIKHOTO HAcoca.

7. BbiBoa (popmyIibl Hamopa HeHTPOOEKHOT0 Hacoca.

8. Pabouas xapakrepuctuka H — Q nenrpobexxnoro nacoca. Teoperuueckoe ompe-
nenenue ee popmbl. Kak oHa ctpoutcs npaktuuecku. Xapakrepuctuku N — Q u
n-Q.

9. Ilepecuer pabounx XapakTEpUCTUK LEeHTpoOexkHOoro Hacoca H — Q u N — Q nHa
HOBYIO 4acTOTY BpallleHus1 pabouero kKoseca.

10.00T1ouka pabodero Kojieca EHTPOOSKHOTO Hacoca. Kak u3MeHst0TCS pu 00TOU-
K€ Harop U MOIIHOCTb, YEM 3TO OObsiIcCHsAETCA?

11. Xapakrepuctuka TpyOonpoBoja. Pabouas Touka mpu paboTe Hacoca Ha JaHHBINA
TpyOOIIPOBOI.

12.Cnioco0bl peryupoBaHus 01a4u [EHTPOOEKHBIX HACOCOB.

13. TlapannenbHas u nocienoBaTenbHas paboTa HEHTPOOEKHBIX HACOCOB HA OOIIMNA
TpyOompoBoaA. DPHEKTUBHOCTH MapalieTbHON paOOTHI.

14.IIpenenvHas BeicoTa BcachiBanus. KaBuramus. boprOa ¢ kaBuTaruen.

15.ITon6op Hacoca o paboYnM XapaKTepUCTHKAM.

16.06bemubIe Hacockl. O6IIast popMyna UX MPOU3BOJAUTEITHLHOCTH. XapaKTep 3aBU-
cumocTu Mexay H u Q mpu noctostHHOW 4yacToTe BpanieHus. PerynupoBanue no-
Jauu.

17.1IpyHumn A€HCTBUS U OCHOBHBIE THUIIBI MTOPIITHEBBIX HACOCOB. X 1OCTOMHCTBA U
HegocTatku. PerynupoBanue nogauu. CpeaHsisi MpOU3BOJUTEIBHOCTh MOPIIHE-
BBbIX HAaCOCOB.

18.@opMyna MrHOBEHHOT0 pacxoja. ['paduku nmogaum nopuHEBbIX HACOCOB IPOCTO-
ro, IBOMHOI'O U TPOMHOTO JEUCTBHS.

19. Tunsl poTropHbIX HacocoB. CocoObl peryJInpoBaHus MOAAYM Pa3IUYHBIX THUIIOB
POTOPHBIX HACOCOB.

(98]

b

Pasnen 3 anpaBqueCKne U MHEBMATUYCCKUE NMMPUBOAbI
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I'mapornpuBoa. Haznauenue, 10CTOMHCTBA, HEAOCTATKH, 00JIACTh MPUMECHEHUS.
Krnaccudukarus ruipornpruBoI0B.

OcHoOBHbBIE YaCTH 00BEMHOT0O THIPONPUBOJIA U UX HazHaueHue. Cxema 00bEMHO-
T'0 TUJPOTPHUBO/IA MIOCTYIIATEILHOTO M BPAIIATEIIBHOTO ABUKEHUS C IPOCCETHHBIM
peryJupoBaHUEM.

4. OCHOBHBIE YaCTH 0OBEMHOIO THAPOIPUBOJA U X Ha3HaueHue. CxemMa 00beMHO-
ro THUIPOMPHUBOJA MOCTYIATEILHOTO W BPAIIATCILHOTO JIBIXKCHHUS ¢ 0OBEMHBIM
peryJupoBaHHUEM.

['unponunamuueckue nepeaaun. [ uapomydra u ruaporpanchopmatop.
KoHCTpyKIus 1 IpUHIIAT ISHCTBUS THAPOMY(DTHI.

KoHcTpykius u npuHUuUI AeHCTBUS TuapoTpanchopmaTopa.

[TuemonpuBoa. Haznauenue. JloctTouHcTBa, HEAOCTATKU, 00JIACTh MPUMEHEHUS.

9. Knaccudukaius mHEBMOIPUBOIOB.

10..OcHOBHBIEC (pU3HUECKHE CBOMCTBA T'a30B.

11.. OCHOBHBIC Ta30BBIC 3aKOHLI.

12.3aK0HBI TEUCHHS Ta30B.

13.cTeuenue ra3za uepe3 OTBEPCTHE.

14.OcHOBHBIE 3JIEMEHTBI THEBMOIPUBO/IA.

bl

0N

6.2. Onucanue nokasareJiei u KPUTEPUEB KOHTPOJIA YCIIEBACEMOCTHU, OITHCAHUEC
IMKaJ OH¢cHUBaAHUA

Orenka Tekymie paboTel M TPOMEKYTOUHBIN KOHTPOJb CTYACHTOB OCYIIIECTB-
JII€TCSL HA OCHOBE TPAAULIMOHHON CHUCTEMBI KOHTPOJIS U OLIEHKH yCIIeBaeMOCTH. Tpa-
JULIMOHHAS CHUCTEMa KOHTPOJISI M OLECHKH YCIIEBAEMOCTH CTYAECHTOB IpPE/ICTaBICHA
KPUTEPUSIMU BBICTABJIICHUSI OLIEHOK MO YEThIPEXOAJIbHON CUCTEME «OTIIMYHO», «XO-
POILIOY», «YAOBIECTBOPUTEIBHOY, «HEYAOBICTBOPUTEIBLHO.

KpuTtepun onieHKH BbITOJHEHHS U 3aIIIUTHI J1a00PATOPHBIX padoT:

K 3amure mnaGoparopHoil pabOThl MPEACTABISIETCS OTYET C MOJHOCTHIO
00paboTaHHBIMU pe3yJIbTaTaMH U3MEPEHUH, TpadUIECKIM MAaTepPUAIOM, BBIBOJAMH.
Otyer HEe MOXKET OBITh TMPUHAT W TMOJUICKHT J0pabOTKEe B CiIydae: OTCYTCTBHS
HEOOXOJMMBIX pacueTHhIX (hopMyJs, 0003HAUCHHI U T.I1.; OTCYTCTBHSI HEOOXOAMMOTO
rpadu4ecKoro Marepuaia; HeKOPPEKTHONW 00pabOTKU pe3yIbTaTOB M3MEPEHUM.

3amura oTdera Mo JgabopatopHOM pabore mnpoxoAuT B ¢dopMme ToKIaaa
CTYJEHTa IO BBIIOJHEHHOW padOTe MW OTBETOB Ha BONPOCHI MpernoAaBaTels IIo
TPaIUIIMOHHON CHCTEME OIICHKM CHCTeMe. B ciyyae mMOdydeHHsl Npu 3aliuTe
7a0opaTopHOil  pabOThl  HEYAOBJIETBOPUTEIBHOM  OILIEHKH, paldoTa MOJJIEHKUT
IIOBTOPHOM 3aIlUTE.

Tabmuna 7
Kpurepuu oneHuBaHus1 3a1IUTHI J1a00PaTOPHBIX padoT
Ouenka Kpurtepun oueHnBanus
BI)ICOKI/II\/JI ypOBeHI) «OTJIUYHO» — CTYZIGHT n3jaracrt COI[Cp)KaHI/Ie BOHpOC& JIOTUYCCKU
«5» BCpHO, apFYMeHTI/IpOBaHO, YMGCT JcJIaTb BBIBOJbI, HpaBI/IJ'IBHO
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(oTIMYHO)

(GopMyIMpyeT OCHOBHBIE 3aKOHbI, 3HAa€T M TIPUMEHSET OCHOBHBIE
(dopMyJIbl M pacyeTHbIE 3aBUCUMOCTH I10 TeMe J1JabopaTopHOH paboThI

Cpennuii ypoBeHb
«4»
(xopor10)

«XOPOIIO0» — CTYJICHT M3JIaraeT COJCpKaHNe BOMPOCA JOTHUECKU BEPHO
U II0 CYLIECTBY, YMEET AelaTb BBIBOABI W IPUBOAUT IPUMEPHI H3
NPaKTUKHA, HO JIOMYCKaeT HEKOTOpPhIe HETOYHOCTH M HE3HAYUTEIHHBIC
OIJ_II/I6KI/I WX OIIMCKH, YTO B II€JIOM HC BBI3bIBACT COMHEHHU B OCBOCHHUHU
TEMBI JJabOpaTOPHOU paboTHI

IToporosslii ypo-
BeHb «3» (ymoBie-

«YAOBJICTBOPUTEJIBbHO» — CTYIACHT HC B MOJTHOM MCPC BJIAACCT
HaBbIKaMMW JIOTUYHO W ApryMCHTHPOBAHO H3JIaraTb COACPKAHUC
mMarcpuaia, HUMCCT O6IJ_[I/IG 3HAaHUSA OCHOBHOI'O COICPXKAHUA TCMbI

TBOPHTEIHHO) paboTbl 0€3 OCBOCHHS HEKOTOPHIX CYIIECTBCHHBIX ITOJIOKEHHIA,
J0IMYyCKAaCT HCTOYHOCTHU, OAHAKO YMCCT NPUMCHATHL 3HAHUA U YMCHUA 10
TeMe paboTHI,
MuHUMAIIBHBI | «HEeY/I0BJIEeTBOPUTEIbHO» — CTYJICHT HE OCBOWI 3HAYUTEIHHYIO YaCTh
YPOBEHb «2» (He- | comepkaHUsi  MaTephaysia  jgabopaTopHOM  paboOTHI,  JOIyCKaeT
YAOBJICTBOpU- CYHICCTBCHHELIC OIJ_II/I6KI/I B H3JIOKCHUHN MaTCpUalia; HC YMCCT BBIJICIUTDH
TEJIBHO) TJIAaBHOE ¥ CJICJIaTh BBIBOIBI.

Kpurtepun oneHMBaHHA NPOMEKYTOYHOI0 KOHTPOJIS:

K s3K3aMeHy JomycKaeTcsi CTYJEHT, IOJHOCTBIO BBINOJIHUBLIMN BCE BHJIbI
y4eOHOW U CaMOCTOSITENIbHOM PaObOThI U CAABIINN OTYETHBIC MaTEPUAIIBI.

DK3aMeH MPOBOJUTCS B YCTHOM (popMe B BUJE JOKJIAAA CTYJEHTA [0 KXKIOMY
9K3aMEHALlMOHHOMY BOIIPOCY C IPEICTABICHUEM Ha JIMCTE OTBETA: YPAaBHEHUH,
dbopmyll, pacueTHBIX CXeM, T'paUKOB W T.M. U OTBETOB (eciau moTpedyeTcs) Ha
JOTIOJIHUTENBHBIE BOIIPOCHI IIPETIO1ABATEIIS.

KauecTBO 0CBOEHUS NHCUUIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTH 3asIBIECHHBIX
YHHUBEPCAJIbHBIX W O00IIENPO(YECCHOHANBHBIX KOMIIETEHIMH, 3HAHUA M YMEHMs
CTYJIEHTa OLIEHUBAIOTCSI B COOTBETCTBUM C TPAAULIMOHHON TEXHOJIOTHEH:

Kpurepun oneHuBaHusi pe3yjibTATOB 00y4eHHsI
Tabmuma 8

Ouenka Kpurepun onenuBanus

OLICHKY «OTJIMYHO» 3aCIy’KUBAET CTYICHT, KOTOPBIA U3JIaraeT colep-
JKaHUE BOIIPOCa JIOTMYECKU BEPHO, apTyMEHTUPOBAHO, YMEET JIeIaTh
BBIBO/IbI; IPABUIIBHO (DOPMYJIUPYET OCHOBHBIE 3aKOHBI THAPABINKH;
3HAET U NPUMEHSIET OCHOBHBIE (POPMYIIBI U PaCUETHBIC 3aBUCUMOCTH;
BJIa/IEET METOJAMU pacyeTa IMAPaBIMYECKUX CUCTEM; 3HAET yCTPOUCT-
BO, IPUHIIUI JIEHCTBUS U OCHOBHBIE XapaKTEPUCTUKH PabOThI I'HIpaB-
JMYECKUX MAIIWH U IPUBOJIOB.

KommnereHuun, 3aKperyi€HHbIE 33 JUCUUILUIMHON, C(POPMHUPOBAHbI HA
YPOBHE — BBICOKHIA.

OILICHKY «XOPOLI0» 3aCIyKUBAET CTY/ICHT, KOTOPBIA U3JIaraeT couepxka-
HUE BOIPOCA JOTMYECKH BEPHO U IO CYIIECTBY, YMEET JI€]1aTh BHIBOJBI U
IIPUBOJUT NPUMEPBI U3 IPAKTUKH, HO IOIyCKA€T HEKOTOPBIE HETOYHO-
CTH U HE3HAYUTEIbHBIE OIIMOKU MM OMHMCKH, YTO B LIEJIOM HE BBI3BIBACT
COMHEHHH B OCBOCHUH JAVCLHIIINHBI.

Komnerenuuu, 3akpeniéHHble 3a JUCHUITIMHON, ¢()OPMHPOBAHBI Ha
YPOBHeE — XOpouui (cpexHuii).

OLICHKY «YAOBJICTBOPUTEJIbHO» 3aCIy’KUBAET CTYACHT, KOTOPBIN HE B
IIOJIHOM Mepe BJIaJICET HABBIKAMHU JIOTHYHO M apTYMEHTHUPOBAHO H3JIa-

Bricokuii ypoBeHb
«5»
(oTIMYHO)

Cpennuii ypoBeHb
«4»
(xoporo)

IToporoselii ypo-
BeHb «3» (ya0BIIe-
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TBOPUTEIIBHO) raTh COZiepKaHue MaTepuaia, UMeeT o0Iue 3HaHUs OCHOBHOI'O COZEp-
YKaHWS JUCLUUIUIMHBI 6€3 OCBOGHUSI HEKOTOPBIX CYIECTBEHHBIX M0JIO-
JKEHUH, TOMyCKaeT HETOYHOCTH U 3aTPYAHSIETCS B TEOPETUUYECKUX BbI-
BOJAX, OJHAKO YMEET IPUMEHATh 3HAHUS U YMEHUS B IIPAKTHUECKUX
paboTax, BiaseeT HaBbIKaMH PadOTHI CO CIIPABOYHON U YUeOHOH JINTe-
paTypoi, yMeeT I0JIb30BaThCsl HOPMAaTUBHBIMU JOKYMEHTaMHU.
KommnereHuun, 3aKperyi€HHbIE 33 JUCUUILUIMHON, C(POPMHUPOBAHbI HA
YPOBHE — I0CTATOYHBIIA.
OLICHKY «HEYAOBJIETBOPUTEIIbHO» 3aCIy’KUBAET CTYAEHT, KOTOpPbI He
MuHUMaIIBHBIM | OCBOMJI 3HAYUTEIBHYIO YacTh COJAEP)KAHUSA AMCLUUIUIMHBL; JIOIMYCKaeT
YPOBEHB «2» (He- | CyIIEeCTBEHHbIC OIMIMOKH B HM3JIO)KEHHH MaTepHajia; He B MOJHOWH Mepe
YAOBIETBOPU- BIaICET METOAAMM BBIIIOJIHEHHS THAPABINYECKUX PACYETOB; HE yMEET
TEJIbHO) BBIICIIUTH IVIABHOE U CIEIaTh BHIBOJBI.
Komnerennum, 3aKperyiéHHbIe 33 JUCHUILUIMHON, He ¢)OPMHUPOBAHBI.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIINHbI
7.1 OcHoBHas JMTEpPaTypa

1. 'mpapasnuka: Yueonuk / A.Il. Wcaes, H.I'. KoxeBuukoBa, A.B. Enun — M.
HUI] UH®OPA-M, 2015. — 420 c.

2. 'mapaBnuvka, THAPOMAIIIMHBI U THAPOITHEBMOINIPUBOI: YUeOHOe mocooue s
By30B / Ctecun C.II. [u ap.] - 2-e u3a. — M.: Axkanemus, 2006. — 336 c.

3. ¥xun b.B. I'mapasnuueckue mamuubl. — M.: UJ[ « ®POPYM» - UTHOPA-M,
2011.-319c.

4. TunpaBnuka W THAPABIWYECKHE MAaIIUHBL. JIabopaTOpHBIA MPAKTUKYM:
VYuebnoe nocodue. / H.I'. KoxkxeBnukora, A.B. Enun, H.A. [lleBkyHn, A.B. JpaHsbii,
B.A. llleBkyH, A.A. llpimOan, b.T. bexumens - CII6.: U3gaTenscTBo «JIanby, 2016. -
352 c.: un. - Pexxum moctyma https://e.lanbook.com/reader/book/76272/#1

7.2 lonosiHUTEIbHAS JIUTEpaTypa

1. Kamekun A. A. D'mapaBiaumka W TUApaBIWYECKUE MAIIUHBL: Y4eOHOE
nocobue. — M.: Mup, 2005. — 512 c.

2. CpemnukoB B.K. Cranounsle rugponpuBonbl. 3-¢ wu3a. -— M.
Mamunoctpoenue, 1995. — 448 c.

3. Hazemuer A. C., Poibanbuenko JI.E. IIHeBMaTnueckue u rufpaBiInyecKue
npuBOAbl U cucTeMbl. Y. 2. 'uapaBiandeckue NpuBoabl U cucteMbl. OCHOBBI: Y4eo-
Hoe nocodue. — M.: DOPYM, 2007. — 396 c.

4. HazemueB A.C. I'mgpaBnuueckne W NMHEBMaTU4YeCKue cucteMbl. Yacth 1.
[THeBMaTHUeCKHE TPHUBOJBI M CPEACTBA aBTOMaTH3aluu. YdeOHoe mocodue. — M.,
®opym, 2004. — 238 c.

5. I'mapasnuka u ruaponHeBMonpuBoa / benenkosa FO.A. [u np.]. — M.: Dk3a-
MeH, 2009. — 286 c.
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7.3 HopmaTuBHbIE IPABOBbIE AKThI

1. TOCT 17752-81*(CT C2B 245 5-80) I'maporpuBoa 00ObeMHBIN U TTHEBMO-
npuBoj. Tepmunsl u onpenenenust — M.: M3natenscTBo cranaaptos, 1988 — 73 c.

2. TOCT 2.781-96 Enunasi cuctema KOHCTPYKTOPCKOU qokyMeHTaruu. O00-
3HAYEHUS yCIOBHBIC IpaUUecKue B cxeMax. ATMapaThl THAPABIUICCKUEC U ITHEBMa-
TUYECKHE, YCTPOUCTBA yNPABJICHHUSI U MPUOOPHI KOHTPOJIbHO-U3MEPUTEIbHBIE — M.:
UIIK M3parenscTBO cTanaapros, 2005 — 123 c.

3. TOCT 2.704-2011 Enpunas cucrteMa KOHCTPYKTOPCKOW JOKYMEHTALIHH.
[IpaBusia BBIMOJHEHUS THAPABIMYECKUX U MHEBMAaTHueckux cxeM — M.: Cranuap-

tuadopm, 2012 — 16 c.

7.4 MeToau4ecKue yYKa3aHNsl, pEKOMEHIAUM U APyTrue MaTepuajibl K
3aHATUAM

1. KoxeBuukoBa H.I'. I'mapocratuka: meroauueckue ykazanus / H.I'. Ko-
keBHUKOBa, A.B. Emnn, H.A. IlleBkyH, A. B. [pansblii ; Poccuiickuii rocygapcTBeH-
HbIl arpapHbii yausepeuteT — MCXA umenn K. A. TumupsizeBa. — Mocksa : PI’AY-
MCXAunme-uu K. A. TumupsizeBa, 2018. — 84 ¢.— Tekcr : 271€KTPOHHBIN.

2. KoxepnukoBa H.I'. 'mpponunamuka : npaktukym/ H.I'. KoskeBHukoBa,
A.B. Emun, H.A. IlleBkyH[u np.] ; Poccuiickuii rocygapCTBEHHBI arpapHbIi
yHuBepcutrer —-MCXA umenu K.A. TumupsizeBa. - MockBa: PITAY-MCXA umenu
K.A. TumupsizeBa, 2019. —154 c.—Texkcr : anexrponnsiii. DOI: 10.34677/2019.049

3. KoxeBuukoBa H.I'., Emun A.B., llleskyn H.A. u np. I'mapasnuka, rumapo-
MAaIllMHBl M CeIIbCKOX035HWCTBEHHOE BojocHaOeHne Yacts 3. ['mapaBinueckue ma-
mmnbl: [Tpaktukym / HI'. KoxeBuukoBa, A.B. Emun, H.A. llleBkyH, A.B. [pansrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. KoxesnukoBa H.I'., Emun A.B., llleBkyn H.A., [pansiii A.B. I'mapasnuka
U rugponHeBMonpuBoa: Meronuueckue ykazanus / Koxxesnukosa H.I'., Emun A.B.,
[Teskyn H.A., dpanbiit A.B. — M.: U3n-B0 PTAY-MCXA, 2016, 40 c.

5. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A., pansiii A.B. Xypnan
nabopatopHbix pabor mno auciuiuimHam  «l'mapaBnukay, «luWapaBiuka U
rHIpaBIMdYecKue MamuHbely, «l'uaporazoauHamuka» u «BomocHabxkenue» /
KoxeBuukoBa H.I'., Emiun A.B., llleskyn H.A., Hpaunsiii A.B. — M.: OO0 «YMI]
«Tpuaga», 2015. — 44 c.

6. UcaeB A.Il., KoxesnukoBa H.I'., Emun A.B. u ap. Hacocsl: MeToanueckoe
rmocobue. — M.: MI'AY, 2008 r. — 80 c.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CETH
«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOEHUS AN CIMIIMHBI (MOIYJIA)
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1. http://www.agrovodcom.ru OOO «ArpoBoakomM» OQUIIHANBHBIN IUIep
KpYIHEUIINX MPOU3BOAUTENIEH HACOCHOTO 00opyaoBaHus Poccuu (OTKPBITHINA J10C-
TYyM).

2. http://library.timacad.ru DnektponHo-Oubanoreunas cucrema [{Hb nmenu
H.U. Keneznoa ®I'OY BO PI'AY-MCXA umenu K.A. TumupszeBa (OTKpPBITHIH
JOCTY).

3. http://rucont.ru DnekTpoHHO-0MOIMOTEUHAs cucTeMa «HarmonanbHbIN 111 -
posoii pecypc PYKOHT)» (OTKpBITBIN AOCTYII).

4. http://www.techgidravlika.ru Mudopmarnmonno-crnpas3aounascucrema (0T-
KPBITBIN JIOCTYII).

9. IlepeyeHb MPOrpaMMHOI0 obecnevYeHnsi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

TabmunalO
IlepeyeHb NpOrpaMMHOIro o0ecnevYeHus
HanmenoBanue
Ne pasaesia yueOHo HaumenoBanue Tun Anaop I'ox
/1 | JMCUMILIMHBI (MOAY- NPOrpamMMbl NPOrpamMMbl pa3padoTku
J1s1)
Pazgen 1 «l'unpaBnu-
Ka»
Paznen 2 «I'mapasm- Microsoft Office . .
1 |4deckue MalIUHbBD) 365 OducHblii maker Microsoft 2021

Pazngen 3 «l'unpaBnu-
gyecKue ¢ ITHEBMAaTU-
YECKHE NMPUBOJIBD)

Pazgen 1 «l'unpaBnu-
Kay

Pazgen 2 «l'unpaBnu-
2 |4Yeckue MaIluHbD) SAnnexc Tenemoct | BuaeokonbepeHu Slanexc 2021
Paznen 3 «l'unpaBnu-
YyeCKHe M IITHEBMAaTH-
YECKHUE MPUBOJIBD)

10. Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOH 1151
OCyILIeCTBJICHHSI 00Pa30BaTEeJILHOI0 MPoLecca Mo JUCHHUILINHE (MOYJII0)

Tab6awnma 11
Crenennsi 00 00eCrIe4YeHHOCTH CIIENUATM3HPOBAHHBIMY Ay IUTOPUSIMM,
Ka0OHHeTaMM, Ja00paTOPUAMHU

HanMeHOBaHMe CHENHATBHBIX MOMe-
LIeHU i U TIOMeleHH I 11 CaMOCTOsI- OcHaleHHOCTh crenuaabHbIX OMeIeHUH U 10~

TeJIbHOU padoThl (N2 yueOHOro Kopmyca, MeIeHUH IS CAMOCTOSATeIbHOH padoThI**
Ne aynuropun)

1 2

23 xopmyc, 7 ayiuTopusi 1.Oxpan ClassicLyra (MuaB.Ne 410134000001609)
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2. Ilpoextop BenQMX711 (MuB.
Ne410134000001611)

3. Hocka HacTeHHast 3-3nemeHTHast (MHB.Ne
210136000005980)

23 koprmyc, 70 ayiuTopust 1. CTenp ruapaBIdecKuil yHUBEPCAIbHBIN Tabopa-
topHbIi ['YJIC-1 (MuB.Ne 210134000002961)

2. CTeHp TuIpaBINYECKUN YHUBEPCATBHBIN JTabopa-
topHbIil ['VJIC-2 “T'mapocraruka” (MHB.Ne
210134000002962)

3. Manomerp MT2C-712M1-1-0-10 (MuB.
Ne210134000002454)

4. Emxocts ainst Boasl (MuB.Ne210134000001926)

5. Maker I'CT (MuB.Ne 410134000001760)

6. Cucrema TpyOOIIPOBOAOB HA CTAHHUE C THIPOEMKO-
ctbio (MHB.Ne 210134000002785)

7. JaT4uK pacxoja ¢ MHAMKALUEH ITapaMeTpOB
(MuB.Ne210134000002783)

8. Haruuk naBnenus -2 mT(MuB.Ne210134000002782
; 210134000002781)

9. lllka¢ cucremsl yrpaBlieHUs ¢ HHAUKATOpaMH
(MuB.Ne210134000002784)

10. LlenTpoOexHbIE HACOCHI -21IT
(MuB.Ne210134000002779; 210134000002780)

11. Creng K1 (MuB.Ne 410136000005522)

12. Maxker I'CT (MuB.Ne 410134000001760)

13. YueGHoe o6opynoBanue nadbopatopuu "IHepro-
3 PEeKTUBHBIE CUCTEMBI YIIPABICHHUS MAIIWH U 000-
pynosanus" (MuB.Ne 410124000603206)

Jlist camocToATenbHOM pabOThl CTYACHTOB TakK K€ MPEeayCMOTpeHbl UuTaib-
HbIi 321 LlenTpansHoit Hayunoi 6nbnuotexku nmenn H.U. XKenesnoBa PTAY MCXA
umenu K.A. TumupsizeBa 1 KOMHATBI CAMOIIOATOTOBKHY CTYJIEHTOB B OOIIECKUTHUSX.

11. MeToan4yeckue peKOMeHIallMU 00y4aloIIMMCS 110 OCBOCHUIO U CIUTIIHHBI

OO6pazoBaTeNbHBIA MPOLECC M0 TUCHUIUIMHE OpPraHu30BaH B opMe YyUeOHBIX
3aHATUHN (KOHTaKTHAsi paboTa (ayAUTOPHOM M BHEAYIUTOPHOM) 00ydaroumxcs ¢ npe-
M0/IaBaTelIeM U CaMOCTOATeNbHAs paboTa oOydarommxcs). Y4ueOHble 3aHATHS (B TOM
YHUCJIEC TI0 PeaM3aIlii MPAKTUYECKOW MOATOTOBKU) MPEACTABICHBI CIECIYIONUMU BHU-
JaMU, BKJIIOYasi y4eOHbIC 3aHATHSA, HANPABJICHHBbIC HA MPAKTUYECKYIO MOATOTOBKY
00yJaronuxcst ¥ MPOBEACHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

JIEKIUU (3aHSTHUS JIEKIIMOHHOTO TUIIA);

nabopaTopHbie padOTHI (3aHATHS CEMHUHAPCKOTO THTIA);

TPYIIOBBIC KOHCYJIbTAIINN;

WHINBUyaIbHbIE KOHCYJIBTAlMM W WHBIE yYeOHBIC 3aHATHS, MPEAyCMATPH-
BAOIIHNE WHINBHIYAITBHYIO paOOTy MPENo1aBaTelis ¢ 00yJaronuMcCs;

caMOCTOATeNIbHAs paboTa 00yYaroIuXCs;

3aHATHUS UHBIX BUJIOB.
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Ha yueOHbIX 3aHATHIX 00yYaromuecs: BbIIOJHSAIOT 3alUIAHMPOBAHHbBIE HACTOS-
HIel TpOrpaMMoN OTIEIbHbIE BUIbl YUYEOHBIX padOT, B TOM YHCIIE€ OTIAEIbHBIX 3JIe-
MEHTOB palOT, CBA3aHHBIX C OyaylIel IpodecCuOHaTbHOM 1eATENbHOCTBIO.

[Tocemienne NEKUMOHHBIX 3aHATHI sBiAEeTCS 00sA3aTeNbHbIM. [IpomyieHHbII
JIEKLIMOHHBIM MaTepuan HeoOXOAMMO 3aKOHCIEKTUPOBATh U MPEIOCTaBUTH JIEKTOPY
JU1s1 OTPaOOTKH.

IIpu npoBeaeHnn 1a6OPaTOPHBIX pabOT CTYAEHT JIOJIKEH UMETh CBOM mepco-
HaJIbHBIN JKypHAaJI JUIs BBIIIOJIHEHUS J1a00PaTOPHBIX paboT, KOTOPBIN OH 0hopMIIsSeT B
OTJENbHON TeTpaau WM Ha Juctax popmara A4 B COOTBETCTBUM C YCTaHOBJICHHOU
¢dopmoii. Hanuune oaHoro xypHajia Ha JBYX U 0ojiee CTYJEHTOB IPHU BBINOJIHEHUU
1abopaTopHOI pabOTHI HEJOITYCTUMO.

[lepen nauanom nabopaTOpHOW PabOTHI CTYACHT AOJMKEH CaMOCTOSITEIbHO
YSICHUTB: COJIepKaHue paboThbl, MOCIEAOBATEIHHOCTh BBIIIOJIHEHUSI HAOMIONCHUN U
W3MEPCHUN, METOJIMKY O00pabOTKH AKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIMe CBEICHHUS
0 TeMaM JabOpaTOPHBIX pabOT MPECTAaBIECHbl B METOJUYECKUX YKA3aHUSIX K IMPO-
BEJICHUIO J1a00opaTopHbIX padoT. [IpomyiieHHble nabopaTopHbie paOOThl MOJJIEXKAT
OTpabOTKE B COOTBETCTBUU C rpa)KOM OTpPabOTOK, COCTABIIIEMBIM 3a JIBE HEAEIHU 10
KOHIIa y4eOHOTO CEMECTpa.

IIpu m3ydeHun Kypca AMCLUILIMHBI 0COO0€ BHUMAHHUE CIEIYET YIEIUTh Cle-
IYIOIMM BOIIPOCAM: OCHOBHOE YpPaBHEHHUE I'MIPOCTATUKH, CHUJIbI JABJICHUS Ha IUIO-
CKHE€ M KpUBOJIMHEHHbIE TOBEPXHOCTH, YpaBHEHHE bepHysun, moTepu Hamopa, ucTe-
YEHUE KUIKOCTH YEPE3 OTBEPCTHUS U HACAJIKH, TUIPABINYECKANA yIap, OCHOBHBIE I10-
Ka3zaTrenau paboThl HACOCOB, pabouyne XapaKTEPUCTUK HACOCOB, XapaKTEPUCTHKA TPY-
OonpoBoja, napajijielibHas U MocieaoBaTenbHas paboTa HaCOCOB, KaBUTALUs, THIPO-
JTUHAMUYECKHE MEPEAAYH.

Buabl u gopmbl 0TPA0OTKH NPONYLIEHHBIX 3AHATHH

CTyneHT, MPOIMyCTUBIINIA JICKIIAOHHOE 3aHATHE, 00s13aH CaAMOCTOSATEIHHO MPO-
paboTaTh TPOMYIIEHHYIO TeMmy (pa3jiel), MPeJOCTaBUTh IMPETOJaBaATEI0 KOHCTICKT
MPOIYIICHHON JIEKIIUA U OTBETUTHh B YCTOM (popMe Ha BOMPOCH 3aJaBacMbIe MPEIo-
JaBaTesieM 10 TeME JICKIIUH.

[IpomymieHHbie 1a60paTOPHBIE 3aHATHS OTPaOATHIBAIOTCS B KOHIIE ceMecTpa B
COOTBETCTBHE C YCTaHOBJICHHBIM Kadenpoil rpaduxom orpadotok. [lepen orpaboT-
KOH JTabopaTOpHO pabOTHI CTYACHT CAMOCTOSITEIIBHO H3ydaeT TCOPETUICCKUN MaTe-
pua o TeMe pabdOoThI, MOPSJOK €€ MPOBEACHUS U METOJIUKY O0OpaOOTKH OMBITHBIX
NaHHBIX. JlaHHBIE TIOMyYEeHHBIE MPHU BBITTOJIHCHUH TPOIYIICHHONW J1a0OpaTOpHOU pa-
OOTHI 3aHOCUT B 3apaHee MOJATrOTOBICHHBIM OTYeT. [locie 06paboTKM OMBITHBIX JaH-
HBIX 0()OPMJICHHBIN JOJIKHBIM 00pa30M OTYET O BHITIOJHECHHUH JTA0OPATOPHON PabOTHI
MIPEIOCTABIISACTCS BEIYIIEMY MTPET01aBaTEIIO IS 3aIUTHI.

12. Meroau4yeckre peKOMEHAAUMH MPENOAABATEAM 110 OPraHU3alMU 00yYeHUsI
10 JUCUHMILINHE
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Hawunyume#t dopmoii opranu3arnuu oOydeHusi nucnuriuinHe «l uapaBiuka u
THJIPOTTHEBMOIIPUBOIY TPEACTABISAETCS Takas, IpU KOTOPO BCe BUABI YUEOHBIX 3a-
HATUM (JIEKIUs, JJabopaTOpHbIE 3aHATHUA, pacueTHO-Tpaduueckue padoThl) 00pa3yroT
€IMHbIA B3aMMOCBSA3aHHBIN yueOHbI npouecc. ['TaBHBIM 3BEHOM 3TOT0 MPOLECcca sB-
JSI0TCA JIEKIMHU, HA KOTOPBIX Halaraercs OCHOBHOE COJEp)KaHME Kypca U JaeTcs Ha-
y4yHasi 1 METOJMYECKasl YCTAaHOBKA B M3YYEHUHU MNPENOIaBaEMOM IUCHUIUIMHBL. [Ipu
YCJIOBUU CBOEBPEMEHHOTO 3aKPEIUIEHUS JIEKIIMOHHOTO MAaTepHalia Ha TPYIIOBBIX 3a-
HATHUSIX U B MIPOLIECCE BBIMOJHEHUS TOMAIHUX 33JaHUN CTYJECHTHI SIBJIAIOTCA Ha OYe-
peaHble JEKUNUN AOCTaTOYHO MOATOTOBJIEHHBIMH IS MX IPOCIYIIMBAaHUS U YyCBOE-
HUSL.

Bo Bpems nekunii JeMOHCTpaLUs CIanuI0B WM MPE3CHTALUN SABJISETCS MPEN-
noururenbHee. [I[puMeHeHne cnaiioB U npe3eHTannii TpedyeT TIaTeabHOM padboThl,
10 METOAUYECKOMY 00ECIIEUCHHIO TaKUX 3aHATHI: 0TOOpP HEOOXOIUMBIX (parMEeHTOB
(GUIBMOB U CaiI0B, MOA00P WIUTIOCTPAIIUIl U YepTeKeH, MPoBepKa KayecTBa UX Je-
MOHCTpAIIMH, 3aTPAYUBAEMOI0 BpEMEHA U T.J.

IIpoBeaenue 1a00paTOPHBIX 3AHATHH SBISETCA OJHUM U3 BAKHEHIINX DJIE-
MEHTOB 3aKpEIJIEHUsI MPOWJEHHOTO MaTepualia, a TakKe MPUOOpEeTeHUsl MpaKTUye-
CKHMX HaBBIKOB CTYJCHTAMH.

JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ noArpymnmnoil. Heo6xo-
JTUMO 3apaHee U3BECTUTh CTYJIEHTOB O TeMe OyaylIero JabopaToOpHOTO 3aHITHS, YKa-
3aTh HA HEOOXOJUMOCThH CAMOCTOSITEILHOTO O3HAKOMJICHHUS C:

— 1IeJIbIO0 JTA0OPATOPHOM PabOTHI;

— TEOPETUYECKUM MaTepuajoM, HEOOXOAUMBIM JUIs BBINOJIHEHUS JaHHOM pa-
OOTHI;

— MOPSIAKOM BBITIOTHEHUS pa0OThI U CHATHUEM DKCIIEPUMEHTAIbHBIX TaHHBIX;

— METOJMKONW 00pabOTKHU MOTYyYEHHBIX B IpoIlecce JabopaTopHOil paboThI pe-
3yJbTaTOB;

— MOJlyMaTh O BBIBOJAX, KOTOPbIE HEOOXOAUMO CeNaTh B KOHIE paOOTHI.

Ha naGopatopHyto paboTy CTYJIEHT OJKEH MPUATH C MOJTOTOBJICHHBIM KOH-
CIEKTOM J1a00paTOpHOM pabOTHI.

Bce naboparopHsie paboThl JOIKHBI ObITH 0OPMIIEHBI B OTAEIbHOM «XKypHa-
Jie AJig J1abopaToOpHBIX paboT». ITO MOKET OBITh OTJIETbHAs TETPadb, B KOTOPOU CTY-
JIEHT HAa OCHOBE METOAMYECKUX PEKOMEHAALMI AJi1 MpOBeIeHUs J1abopaTOpHOU pa-
00ThI, pa3paboTaHHbIX Kaeapoi, TOTOBUT CBOM MEPCOHAIBHBIN KOHCIEKT, TM00 OT-
JeNbHBIA pa3paboTaHHBIN M W3MaHHBIA Kadeapoil MakeT KOHCIEKTa JabopaTopHOM
paboTHI.

[Ipu mocraTodyHON TEXHHMYECKOW OCHAIIEHHOCTH y4eOHOW mabopaTopuu Ka-
dbeapsl CTyACHTHI BBHITIOIHSIIOT JA0OPATOPHYIO padoTy, MPEABAPUTEIIHFHO Pa30UBIINCH
o «Opuragam», BKIHOYAIOMUM B ce0si o 4 — 5 cTyaeHToB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXHOCTH, TO JIabopaTopHas paOoTa BBINOJHAETCA Cpa3y BCEW MOA-
rpynmnoi uinm 72 noarpynmnsl. [lpu 3TOM mpenojaBarenab pacrpeaeser Mexay CTy-
JIEHTaMH O0O0S3aHHOCTH IO BBIMIOJIHEHUIO JIaOOPAaTOPHOUM paboThI, CTapasiCh 3a7eHCT-
BOBAaTh B pab0TE KaK MOKHO OOJIbIIE CTYIEHTOB.
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Ilepen nposenenuem 1aboparopHOM paboThl MpenojaBareib MM aCCUCTH-
pyroImuii eMy uHXeHep (1ad0panT) yuebHOM 1adopaTopyu MPOBOIUT HHCTPYKTAXK IO
TEXHUKE 0€30MacHOCTH.

Iocnie cHATHA OIBITHBIX HAHHBIX CTYyASHTH 00pabaThIBAlOT Pe3ylbTaThl SKC-
HIEPUMEHTA, CTPOST rpaduKy (eCiy OHU MPENyCMOTPEHEl B paboTe), IEatoT BHIBOIE
1o pabore.

[ocne Bemonnenus naboparopHOlt pPaboTsI 1ENeCO00pa3HO NMPOBOJHUTH €€
«3AIIUTY». JTO MO3BOJIAET CTYAEHTAM €Iie pa3 OBTOPUTH W OCMBICIUTEL MPONICH-
HBIM MaTepuall, a IPEnonaBaTelio OLEHUTE CTeIIeHb YCBOSHHUS MPOWNCHHOIO CTY IEH-
TaMy MaTepuana.

IIporpammy paszpaboras (u):

Ilesxyn H.A., k.c-X.H., JOL{EHT /

(momnucs)
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PEHEH3UA
Ha pabouyio nporpavmy qucHumimasl «b1.0.16 I'napaeanka ¥ ruAPOIHEBMONPHBOI
OO BO no nanpasaenuio 23.03.03 «Ixcnayaranus TpaHCHOPTHO-TEXHOJIOTH4ECKHX
MAIMH ¥ KOMILIEKCOB», HANPABIECHHOCTh « T eXHUYEeCKHUH CePBUC CTPORTEHBLHO-A0POKHBIX
MAMHED (KBRIN(EKANA BBITYCKHMKA — 6aKajaBp

[ynsieeiv Hukxonmaem Hrxonaeudgem, HoneHTom xadenpb! « TpakTopoB ¥ aBTOMOOHIEH,
K.T.H. (Jajee IO TEKCTy pELIeH3eHT), NpoBeleHa penensus paboueil MpOrpamMMb! J¥CHUATUIMHEL
«mapaBauxa u raaponnesmonpusory OIIOII BO no manpapnenuo 23.03.03 «Oxcrutyaranus
TPAHCIIOPTHO-TEXHOJIOTHUECKUX MAIIMH ¥ KOMIIIEKCOBY», HANPaBIeHHOCTh «l'exHuyeckuil cepBuc
CTPOUTENHHO-TOPOKHBIX MampHy (faxanasp) paspaborammoit B ®I'BOY BO «Poccmifckuii
rOCyJapCTBEeHHBIH arpapubit yumsepeuter — MCXA mmesn KA. TumupsizeBa», Ha Kadenpe
TEIUIOTEXHUKH, THAPABIUKE u OHeproofecnederus mnpeanpuatait (paspaborumk — IlleBkyn
Huxona#t Anexcanaposuy, JOHEHT, K.C-X.H.).

PaccMOTpeB IIpeJICTABICHHBIC HA PEEH3MPOBAHWE MATEPHANbl, PEUEH3EHT MpUUIeN K
CIICIYFOIIMIM BBIBOJIAM:

1. IlpenpsiBnennas paGouaga * @Oporpamma JMCHHATIAHBL «I'uppaBauka M
rHAPONHEBMONPUBOL) (nanee no texcry Ilporpamma) coomeemcmsyem tpebosanusay ©®I'OC BO
no Hampaeiaeruro 23.03.03 «Oxcnayaranud  TPAHCHIOPTHO-TEXHOJOIMYECKMX MalIMH H
KOMILTEKCOBY. [Iporpamma codepoicum Bce OCHOBHbIE pa3jielibl, coomeemcmeyem TpeOOBaHHAM K
HOPMATHBHO-METOAUIECCKUM JTOKYMEHTaM.

2. Ilpencrasnennas B [lporpamve axmyansrocmp y4eOHOW IWMCHMINIMHBL B paMKax
peaymmsaru OIIOIT BO we nodnescum comueruio — NACHUINIMEA OTHOCHTCS K 0043aTeIbHON YacTH
yuebHOTro muxia — b1.

3. Ilpencrasnennpie B IlporpaMme wuenn DUCUMIUIMHBL coomeemcmeyiom TpeOOBaHUSIM

®I'OC BO nanpagnenus 23.03.03 «Oxcunyaraiys TPaHCIOPTHO-TEXHONOTHYECKHX MAlIHH H
KOMILIEKCOBY.
B coorserctBum ¢ llporpammoit 3a nucrmmmHOW «I'mapaBjamka M rUAPONHEBMONPHBOLY
3aKperieHo 3 kommemenyuu. JpcupnrmHa «Inapasamxa ¥ rHEPONHEBMODPHBON» U
npeAcTaBnenHas llporpamMma cnocofHa _peanru3oéamb HX B OOBSBICHHBIX TpeOOBaHUSIX.
Pesynprarel o0yueHus,, nmpeacrasieHHsie B IIporpamme B KaTeropusix 3Harh, YMeTb, BIaJIeTh
coomeememeyiom crueluduKe ¥ CONCPKAHUIC IUCHWIIINHBL B QeMONCIMPUDVIONT 603MONCHOCTHb
HOJIYUYCHUS 3asBIEHHBIX PE3YILTATOB.

4, Obmas TpynoéMrocth auciuiiHel «lHApaBiMKa # TUIPONHEBMONPHBON»
cocrasiisieT 4 3auérnpic enuannsl (144 gaca).

5. Vudopmamus O B3aMMOCBS3M H3YUaEMBIX [MCUWIUIMH M BONPOCAEM MCKIHOYCHHS
AyOMUpOBaHUsS B COJACPIKAHWH IHCIHUIIIUAH COOMEemcmsyem NCHCTBUTENBHOCTH. /lMCHMIIIHHE
«FaapaBaEKa H FEAPONHEBMONPHBOL) B3auMOCB3ana ¢ ApyruMy gucnmnimaamu OIIOII BO u
Vuebnoro muana no HampapneHuro 23.03.03 «Oxcruryaranus TpaHCIOPTHO-TEXHOJOTHYCCKHUX
MAaIll¥H H KOMILIEKCOB» ¥ BO3MOXKHOCTE IyOJIMPOBAHHUS B COAEPIKAHUM OTCYTCTBYET.

6. Tlpencrasnenmsas ~ Ilporpamma  mpenmojaraeT — HCHOJIB30BAHHE  COBPEMECHHBIX
06pa3oBaTeIbHBIX TEXHOJOTHH, HCIONB3yeMble IPH pPeaiu3alldd pPasjiH4HbIX BHIOB y4eOHOH
pabotel. DOpMs! 00pa30oBaTENbHEIX TEXHOIOIHH coomeememeyiom cienupuKe JUCHUIIAHEL

7.- Ilporpamma mucunmuives «'WapaBiuKka ¥ FRAPOIHEBMOUPUBO[) npenmonaraet 8
3aHATHH B HHTEPAKTUBHOHN GopMme.

8. Buapl, comepxan@e W TPYHOEMKOCTH CaMOCTOSTENHHOM paboTel  CTYHCHTOB,
npescTaBiaennsie B Ilporpamme, coomsemcmeyiom TpeboBanmaM K MOATOTOBKE BBITYCKHHUKOB,
copepxampmes Bo OIOC BO  wmanpasnemms 23.03.03 «Dxennyaranust —TPaHCIIOPTHO-
TEXHOJIOTHYCCKYX MAIUUH ¥ KOMILIEKCOBY.

9. IlpencrapieHsble ¥ onucaHHbie B Ilporpavmve (opmBl mekyujell OUCHKA 3HAHUH
(BBITTOJTHEHHME M 3aUIUTa 1a0opaTopHsiX paboT, U ayJMTOPHBIX 331aHMsX - paboTa ¢ TEXHUYECKOH
NUTEPATYPON), coomeememeyiom crenndruKe JUCHHIUIHID! U TPEOOBAHMAM K BBITYCKHHUKAM.




dopMa IIPOMEXYTOUHOTO KOHTPOJIS 3HAHMHM CTYIEHTOB, IpeaycMoTpenHas Ilporpammoi,
OCYINECTBIAETCST B (OpMe OHK3aMeHa, 4YTO coomeememeyem CTaTycy IMCUMILTHHBL, Kak
JMCIMILTMHBT  00si3aTeNbHol dacTy yuebroro nukina — bl ®I'OC BO' mampasnenns 23.03.03
«DKCIUTyaTaiyst TPAHCIIOPTHO-TEXHONIOIMYECKHMX MalINH U KOMILIEKCOBY.

10. dopmbi OLeHKY 3HAHKH, IIpeJCcTaBleHHbIC B [IporpamMme, coomsememeyiom cnenupuxe
JUCHHATUTAHBI M TPeOOBaHUAM K BBIIYCKHHKAM.

11. VYueOHO-METOOUUESCKOE OOecneYeHre [MCHUIUIMHBI MPEACTAaBICHO: OCHOBHOM
mateparypoit — 4 wmcrounwka (6a30BBI YueOHMK), JONOJHUTENLHOM JHTeparypod — 5
HauMeHOBaHHH, MHTepHEeT-pecypen — 4 ucrouynuka u coomsemcmsyem tpebosanuam GI'OC BO
manpasiienus 23.03.03 «Oxcmyaranys TPaHCIOPTHO-TEXHOIOT MYECKUX MAIIHH ¥ KOMIUIEKCOBY.

12. MarepuansHO-TeXHHYECKOe ObeciedeHre NUCHUIUIMHEBl COOTBETCTBYET crenuduke
mucnuiuMasl  «CrapaBiMka ¥ PHAPONHEBMOUPHBOLY ¥  0OecreyuBacT HCIOJIH30BaHUCE
COBPEMEHHBIX 06PA30BATEILHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOA0B O0YYEHHS.

13. Merojuueckie peKOMEHJaUu¥  CTYAGHTaM M METOAMYECKHE  PEKOMEHIAlUU
[IperofaBaTesaM 1O OpraHu3anAn OOy4eHus 10 IHUCIUIIIHEE JAT OPEeCTaBIeHHe O crenuduke
o0yueHust 0 TUCIMILTHEE «I HAPABINKA ¥ FHAPCHEHEBMOIPHBOLY.

OBUIHNE BBIBO/JAbI

Ha ocHOBauMY IPOBEICHHOTO PEICH3UPOBAHUA MOXHO CI€JIaTh 3aKIIOUCHIUE, YE0 XapaKTep,
CIpyKTypa HW  cojepikaude paboueli  mporpaMmsl — gucOMIUMbBl  «[uppaBiumka H
rugponresmonpusony OIIOII BO mo manmpasneruro 23.03.03 «Oxcmuryaranus TpaHCIIOPTHO-
TEXHONOTMUYECKUX MAIIMH H KOMIUIEKCOBY, HANIPABJIEHHOCTE « T@XHUYECKUH CEPBHUC CTPOUTENIHHO-
JIOPOKHBIX Mamup» (KBaiM(UKanus BbIIYCKHMKa — Oaxamasp), paspaborannas lleskyHom
Hukonaem AJIEKCAaHAPOBUYEM, JIOUEHTOM, K.C-X.H. cooTBercTByeT TpeGoBamuam PI'OC BO,
COBpPEMEHHBIM TpeOOBaHUIM IKOHOMUKHY, PBIHKA TPY/Ja W MO3BONKT Hpy ¢ peallM3alfy YCICHIIHO
obecrieynTh GOPMUPOBAHKE 3aABICHHBIX KOMIIETCHIIHA.

Penenzent; AHAH., }T Kagenpsl «TpakTopoB U aBTOMOOUIIENY, K.T.H.
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