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AHHOTALUA

padoueii nporpammbl yueOHoi aucuumuiuabl 51.0.13 «'HAPABJIMKA U
I'MAPOITHEBMOIIPUBO/I» nJist MOAT0OTOBKH CHIENUAJINCTA M0 CIIENUATbHO-
ctu noaroroBkm 23.05.01 «Ha3zemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICT-

Ba», cnenuaan3annu « Texanuueckue cpeacTBa NpupPoa000yCTPOiicTBA M 3aIUTHI
B YPe3BbIYANHBIX CUTYAIUAX)

Heab ocBoeHMs AUCHUIIMHBI SBisieTcs (QopMUpoBaHHE y OOydaroUuxcs
KOMIIETEHIIUH, 00€CMeYnBaOIIUX CIIOCOOHOCTh K MPUMEHEHHUIO OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX M E€CTECTBEHHbIX HAyK [Jisi pELICHHS THUIIOBBIX 3ajad
npodeccuoHanbHOl MeATeIbHOCTH U CTaHJAPTHBIX 3a/a4 B 00JIaCTU DKCIUTyaTalluu
TEXHUYECKUX CPEJICTB arpoNpOMBIIUIEHHOTO KOMIUIEKCa; GOPMUPOBAHUS CXEMBI U
MIOCJIEA0OBATENILHOCTH  NPUMEHEHUS OCHOBHBIX 33aKOHOB MAaTeMaTUYECKUX U
€CTECTBEHHBIX HAayK Jii peaju3aludd TPOEKTHBIX pelieHud B  obiactu
MIPOCKTUPOBAHMS M DKCIUTyaTallUM TEXHUYECKUX CPEACTB arpOlpOMBIIIIIEHHOTO
KOMILJIEKCa; pa3pabO0TKe MEPONPUITHI MO MOBBIIICHUIO TPOU3BOJIUTEILHOCTH TPYIa
IIPU DKCIUTyaTallMd HA3€MHBIX TPAaHCHOPTHO-TEXHOJIOTMYECKHX MAIIMH C YYETOM
JOPOKHBIX, TIPOU3BOJICTBEHHBIX U COLIMATIbHBIX YCIOBUM; OLIEHKE (DYHKIIMOHAJIBHBIX,
DHEPreTUYECKUX M TEXHUYECKMX  [apaMeTpOB  HA3€MHBIX  TPAHCIIOPTHO-
TEXHOJOTUYECKUX MAaIllMH, a TaK K€ OLEHKH HaJAeKHOCTH, Oe30MacHOCTH WU
APrOHOMUYHOCTH Ha3€MHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH C MOATOTOBKOM
MIPOTOKOJIOB UCTIBITAHUH.

MecTo AuCHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKIIOYEHa B 00s3a-
TeJIbHYIO YacTh Y4€OHOTO IJIaHa 1Mo HanpaBieHuto noaroroBku 23.05.01 «Hazemusie
TPAHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa», UK bl., nucuumirHa ocBanBaercs B 5
ceMecTpe.

TpedoBaHusi K pe3yibTaTaM OCBOCHHA JMCHUIIMHBI: B pE3yJIbTaTE OCBOE-
HUSL JUCIUIUIMHBL (opmupytotrcs cieaytomue kommneteHnuu: OIIK-1 (OIIK-1.1;
OIIK-1.2; OIIK-1.3); [TKoc-1 (ITKoc-1.3); ITKoc-5 (ITKoc-5.2; [TKoc-5.3).

KpaTtkoe copep:kanne aucuuniamubl: ['napocratuka. CoctosHust abCOIIOT-
HOTO M OTHOCUTEJIBHOTO PABHOBECHUS KUAKOCTU. [ MApOCTaTUUECKOE NABICHUE U €TI0
CBOICTBa. AOCOJIIOTHOE M U30BITOYHOE AaBiieHHe, BakyyM. Cuiia IaBieHUsl >KHUJIKO-
CTM Ha IUIOCKME W KPHUBOJWHEWHBIE IMOBEPXHOCTU. ['MIponnHamMuka. YpaBHEHHE
bepnymun 11 mOTOKAa MOCAIBHOM M PEAIbHOM KUAKOCTH. DU3NYECKUM CMBICH U
rpaduueckas MHTepIpeTausi ypaBHeHus bepHysmin. Pexumbl MBUKEHUS KUIKOCTH.
IloTepu Hamopa no anuHe. MecTHble notepu Hamnopa. Mcreyenue uepes manble OT-
BEPCTHA B TOHKOM CTEHKE M HACAJAKU MPHU MOCTOSIHHOM Hamope. ['mapaBiandeckuii
ynap B HamopHoMm TpyoorpoBone. Kinaccudukanus tpybonposoaos. Hasnauenwue,
Kjaccuukanus TUApaBIMYeCKUX MalllMH U 00sacTh npuMenenus. [lapametpsl, xa-
pakTepu3yolue paboTy HACOCOB: MOjJaya, HArop, MOIIHOCTh, K. JuHaMmuueckue
Hacochl. O0bemMHbIe Hacochl. Ha3zHaueHue u oluias XxapaKTepucTUKa TuIporpuBoja.
Knaccudukanus ruaponpruBoioB. [ITHeBMonpuBo.



O0mas TpynoeMkocTh AUCHMILIMHBI: 108 vacoB/3 3au. ex. / B TOM 4uclie
MpaKkTUYecKas MOAroTOBKa: 8 4acoB
IIpoMeKyTOUYHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

Heab ocBoeHusi AucHUIVIMHBI «['WIpaBiaMKa U TUIPOMHEBMOIPUBOJI»
aBigeTcss (QOpMUpPOBaHUE Yy OOYyYaIOIIMXCS KOMIIETEHIIMHM, 00ecreunBalonux
CIIOCOOHOCTh K MPUMEHEHUIO OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX M €CTECTBEHHBIX
HAayK Ui peUIeHus TUIOBBIX 3ajlady MpoPecCUOHANIbHONW JIESITEIbHOCTH U
CTaHJAAPTHBIX 3a7ad B  OOJACTHM  OJKCIUIyaTallud  TEXHUYECKUX  CPEJCTB
arpoNpOMBIIIJIEHHOTO KOMILJIEKCa; (OPMHUPOBAHUSA CXEMbl M TOCIEI0BATEIBHOCTU
MPUMEHEHUS! OCHOBHBIX 3aKOHOB MAaTEMAaTHMYECKHMX M €CTECTBEHHBIX HayK s
peanu3anuy MPOEKTHBIX PEIICHHH B 00JIaCTH NPOEKTHUPOBAHUSA W JKCIUTyaTalluu
TEXHUYECKUX CPEJICTB arpONpPOMBIIIIEHHOTO KOMIUIEKCA; pa3paboTKe MEpONpUITHI
[0 TIOBBIIIEHUIO TPOU3BOAUTEIBHOCTH TpyJda TMpPH SKCIUIyaTallud Ha3eMHBIX
TPAHCTIOPTHO-TEXHOJIOTMYECKUX MAILIUH C YY€TOM JIOPOKHBIX, TPOU3BOJICTBEHHBIX U
COLIMAJIbHBIX YCIIOBUM; OIlEHKE ()YHKIHMOHAIBHBIX, YPHEPIreTUUECKUX U TEXHUUYECKHUX
NapamMeTpoOB HA3E€MHBIX TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH, a TaK XK€ OIEHKU
HAJEKHOCTH, O€30MaCHOCTH M  JSPrOHOMUYHOCTH HA3€MHBIX TPAHCIOPTHO-
TEXHOJOTUYECKUX  MAallMH C  [OATOTOBKOM  MPOTOKOJIOB  HUCIBITAaHUH  C
MCIOJIb30BAaHUEM COBPEMEHHBIX U(POBbIX HHCTpYMEHTOB (Google Jamboard, Miro,
Kahoot) u nporpammusix nponykroB MS Excel, Word, Power Point u nip..

Hcnonb3oBanue HUPPOBBIX TEXHOJOTUNA MOBBICUT 3 ()EKTUBHOCTH 00pa3oBa-
TEJNBHOT'O IpOLIECcCa, BCAEACTBUE YNPOILIEHUS OpPraHU3allMOHHBIX 3a7a4, YTO IO3BO-
JSIE€T YBETUYUTh 00beM 00pa30BaTeIbHOIO KOHTEHTA, OTPadOTaTh peajbHble HABBIKU
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0HOM Mpomecce

Hucnumnuaa «['uapaBauka U TUAPOITHEBMOIIPUBO/» OTHOCUTCS K 00s3aTeNb-
Holt yactu bioka 1 «/{ucummiuael (Mogynu)» yueOHoro 1uiaHa. JuctuminHa «I um-
paBiMKa U TUAPOIHEBMOIIPUBOI» PEAIM3YETCS B COOTBETCTBHHM C TPEOOBAHUAMU
dI'OC, npodeccuonanbpHbiX cTanaapToB 31.004 Crienuanuct Mo MEXaTPOHHBIM CHC-
teMaMm aBToMoOmiIst, 33.005 CreuuanucT Mo TEXHUYECKOMY JUArHOCTUPOBAHUIO U
KOHTPOJIFO TEXHUYECKOTO COCTOSIHUS aBTOTPAHCHOPTHBIX CPEACTB IMPHU IMEepUOIUYEC-
CKOM T€XHMYECKOM ocmoTpe, 40.053 Crneunanuct no opraHu3aluu NOCTIPOAANKHO-
ro oociyxuBanus u cepuca, OIIOII BO u YueOGHoro miaHa mo HampaBICHUIO
23.05.01 «HazemHble TpPaHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA», CHEUUAIU3AIUU
«TexHuueckue cpeacTBa MPUPOAOOOYCTPONUCTBA U 3alIUTHI B YPE3BBIYAHHBIX CUTYa-
IHASTX .

[IpeamecTByomuUMu KypcamM, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
nucuuiuiiHa «['uapaBiauka U THAPOMHEBMONPUBOAY SABISIOTCS MaTematuka (1 Kypc
1, 2 cemectpnl, 2 kypc 3 cemectp), pusuka (1 kypc 2 cemectp, 2 Kypc 3 cemecTp),



TeopeTrdeckast mexanuka (1 xypc 2 cemectp, 2 Kypc 3 ceMecTp) U HadepTaTelIbHas
reometpus (1 kypc 1 cemectp).

Juctuumnnaa «[ uapaBIuka ¥ THAPOITHEBMOIIPUBOI» SIBIISETCS OCHOBOIIONA-
raromeld M3ydeHus: CICAYIOMNX IUCHUIUIMH: THAPABIMYECKHE U ITHEBMATHUECKUE
cucteMbl MammH (3 Kypc 6 cemecTp); IKCIUTyaTalds Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTHUECKUX CpeaCcTB (3 Kypc 6 cemecTp, 4 Kypc 7 U 8§ CeMECTphI); MPOCKTHPO-
BaHUE HA3EMHBIX TPAHCIIOPTHO-TEXHOJOTHUYECKUX CPenCcTB (4 Kypc 7 cemecTp); HC-
MBITAHUST HA3€MHBIX TPaHCTIOPTHO-TEXHOJIOTHYECKUX CpeAcTB (4 Kypc 8 cemectp);
AMAarHOCTHKA M TEXHUYECKOe 00CIyxuBaHue Tuapo u maesMo npusoga HTC( 4 xypce
7 ceMecTp);  PEMOHT W YTHJIM3AIMS HA3eMHBIX TPaHCIOPTHO-TEXHOJIOTHYECKHX
cpeacts (5 kype 9 cemectp).

OCOOEHHOCTRIO JAUCIUIUIMHBI SBISIETCS HE TOJNBKO €€ TEOPETHYECKOe, HO W
MPUKIIATHOE 3HAYCHHE TPU MOATOTOBKE CIECIUATMCTOB JAaHHOTO Mpoduis. 3HAHUS,
MOJTyYeHHBIEC B X0JI¢ OCBOCHHUH JUCIUTUIHHBI «[ HIpaBIuKa U TUAPOITHEBMOIIPHUBOIY,
HEOOXOAWMBI IS  peaM3alliil  CEPBUCHO-IKCIUTYaTAIMOHHOTO,  IPOEKTHO-
KOHCTPYKTOPCKOTO u MIPOU3BOICTBEHHO-TEXHOJIOTHYECKOTO BUJIOB
npo(heCcCHOHATBHONW ACSITENbHOCTH, a HWMEHHO NPUMEHEHHUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX H €CTECTBEHHBIX HAayK [UIsl pEHIeHHs THUIOBBIX 3ajad
npo(heCCHOHATFHON JEITeTbHOCTH U CTaHJAPTHBIX 3a7ad B 00JaCTH IKCIUTyaTalllH
TEXHUYECKUX CPEACTB arpoNpPOMBIIIJICHHOTO KOMITIEKCa; (POPMUPOBAHHS CXEMBI U
MOCTICIOBATEIPHOCTH  MPUMEHEHHUSI OCHOBHBIX 3aKOHOB MaTEeMAaTHYECKUX H
€CTECTBEHHBIX HAyK /I pealu3allid TPOSKTHBIX pelieHHd B  oOyactu
MPOSKTUPOBAHUSA W DKCIUTyaTallMd TEXHUYECKHX CPEICTB arpolpOMBIIIIICHHOTO
KOMIUIEKCa; pa3paboTKe MEpONPHUATHI IO TOBBIIICHUIO MPOU3BOAUTEIIHFHOCTH TPYIa
IpHU JKCIUTyaTalliM HA3eMHBIX TPaHCHOPTHO-TEXHOJIOTMYECKHX MAIIWH C yYeTOM
JTOPOXKHBIX, IPOU3BOACTBECHHBIX M COIMAIBHBIX YCIOBUH; OIEHKE ()YHKIIMOHAIBHBIX,
DPHEPreTHYECKUX WM  TEXHWYECKUX  TMapaMeTpPOB  HA3eMHBIX  TPaHCIOPTHO-
TEXHOJIOTHUECKUX MAIllMH, a TaK >k OICHKM HaJeKHOCTH, OC30MACHOCTH H
APrOHOMHUYHOCTH Ha3€MHBIX TPAHCIOPTHO-TEXHOJIOTHUECKUX MAIINH C MOATOTOBKOM
MIPOTOKOJIOB UCITBITAHH.

PaGouas mporpamma quctuminHbl «[ MapaBiIvKa U THIPOITHEBMOIPUBOI IJIS
WHBAIHUJOB U JUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbsI pa3padaThiBaeTCs
WHIMBHUIYAILHO C Y4ETOM OCOOEHHOCTEH MCUXO(U3HUECKOTO Pa3BUTHUS, MHIAUBHIY-
QJIBHBIX BO3MOXKHOCTEH U COCTOSTHUS 37J0POBBS TAKMX 00YJarOIIUXCS.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUEeHHS MO0 IMCIHUILUINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJIbTaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTelIbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YaromUMCs, Tpe/I-
cTaBJieHbI B Tabue 1.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMUILIMHBI

Tabnuia 1

OCHOBHBIX 3aKOHOB Ma-
TCMATHUYCCKUX U €CTC-
CTBCHHBIX HaYK JJIA
peIHeHI/ISI CTaHIIapT-
HBIX 3amad B oOjacTu
3KCHJIyaTaIlI/II/I TCXHU-
YEeCKUX CPEJICTB arpo-
HpOMI)IIHJICHHOFO KOM-
mIeKca

HUS CTaHJIAPTHBIX 3a/1a4
10 OTPEJICTICHUIO SHEPTE-
THYECKUX U KMHEMaTH4e-
CKUX XapaKTEPUCTHK THJI-
PaBIMYECKUX U TTHEBMa-
THYECKUX CUCTEM MAIIUH
1 000pyI0BaHUS,

- IPUHITUTIBI JCHCTBHS
ITMHAMHAYECKUX, 00bEM-
HBIX THJIPABIMYECKUX U
IMHEBMATHYECKUX MAIIIUH,
MMEIOIINX Pa3InyHbIC
CXEMBI;

CKUX U KHHEMAaTHYCCKUX
XapaKTepUCTUK T'UIpaB-
JIMYECKUX U ITHEBMATHUYC-
CKHUX CUCTEM MallluH U
o0opymoBaHus B 00JIaCTH
OKCILTyaTallu TCXHUYC-
CKHX CPEJICTB arporpo-
MBIIIIEHHOTO KOMILJIEKCa
C MCIOJIb30BAHUEM OC-
HOBHBIX 3aKOHOB MaT€Ma-
THYECKUX U €CTCCTBCHHBIX
HayK ¢ IPpUMCHCHHUEM
[IPOrPAMMHBIX IIPOIYKTOB
Excel, Word, Power
Point;

Ne Kon Colepkarse I/IHZII/IKaTopE)I KOMIIe- B pesynbrate n3ydyeHus: yaeOHOM JUCIUILUIMHBI 00YYarOIIUecs TOJKHBI:
KOMIIE- . TEHUUHI
n/m KOMITETEHINH (WM €€ 4acTh) 3HaTh yMEThb BJIAJIETh
TEHIIUU (s 3++)
1. |OIIK-1 |Cmnoco0Gen craButh u pemats |OIIK-1.1 - OCHOBHBIC IIOJIOKEHHUS |- BBINOJHATE THUIIOBBIC |- HABBIKAMU IIPUMEHE-
MHXEHEPHbIE U HAyYHO- JleMOHCTpUpyeT 3Ha-|CTaTUKM W JUHAMHKH | pacueThl ¢ UCIOJb30BaHU- | HUS OCHOBHBIX 3aKOHOB
TEXHUYECKHUE 3a7jau B chepe |HHME OCHOBHBIX 3aKOHOB | KUAKOCTH " rasa, | €M IOJIOXKEHUI CTaTUKU U | CTaTUKU U JUHAMUKH
CBOEH IPO(ECCUOHANBHOM MaTEeMaTHYECKUX M €C-|COCTaBJISIOUIME  OCHOBY | IMHAMHUKU JKUIKOCTH M |’KHJIKOCTHU M rasa Jyis
JESITEIbHOCTH U HOBBIX MEXK- |TECTBEHHBIX HayK, He-|pacueTa THJpPaBINYECKHX |Ta3a pelIeHNs TUIIOBBIX 3a/1a4
JTMCUMIUIMHAPHBIX HAMpaBlie- | 00XOAWMBIX JJIS perie- | u ITHEBMAaTUYECKUX npodeccHoOHAEHON aes-
HUH C UCTIOJIb30BAHMEM €CTEe- |HUS THUIOBBIX 3ajay | CHCTEM; TEIbHOCTHU
CTBEHHOHAYYHBIX, MaTEMaTH- |MPO(PECCHOHATBHOM
YECKUX U TEXHOJIOTMUECKUX | IeSTEIIbHOCTH
MO/IENIEH; OIIK-1.2 - OCHOBHBIE PACUETHBIE - BBINOJIHATH PacyeThl - HaBBIKaMH pacyera
Hcnonp3yeT  3HAHMWSA |3aBUCHMOCTH JJIS pelie- | TpeOyeMBbIX SHEpreTude- |ISHEPreTUYeCKUX U Kh-

HEMATHUYCCKUX XapaKTe-
pI/ICTI/IK FHIIpaBHquCKHX
1 ITHEBMATHUYCCKHUX CHUC-
TE€M MallliH U 000py/I0-
BaHHS B 00JIACTH DKC-
HJIyaTaL[I/II/I TEXHUYCCKUX
CPEJICTB arporpOMBIIII-
JICHHOTO KOMILJIEKCA C
HpI/IMCHCHI/ICM HpO-
rpaMMHBIX IIPOAYKTOB
Excel, Word, Power
Point

OIIK-1.3
PopMupyeT Ccxemy U

- METOJIUKY (hOopMUpPOBa-
HUS CXEM U NOCIIeI0Ba-

- ¢opmMupoBaThH CXeMy U
M0CJIEJIOBATEIBHOCTh

HaBbIKaMu  (HOpPMHPO-
BaHUSl CXEM M TOCIEI0-
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NOCIIEI0BATEIbHOCTD
IIPUMEHEHHSI OCHOBHBIX
3aKOHOB MaTeMaruye-
CKUX M €CTECTBEHHBIX
HayK Uil pealu3aluu
IIPOEKTHBIX PEIICHUN B
00JTacTH TMPOEKTUPOBa-
HUS M DKCIUIyaTaluu

TEIBbHOCTEN IPUMEHEHUS
OCHOBHBIX OJIOKEHHI
CTaTUKU U TMHAMUKHU
YKUJIKOCTH U Ta3a Ijis pea-
JIM3alUH MPOEKTHBIX pe-
IeHUH B 00J1aCTH TTPOEK-
THUPOBAHUS U SKCILTyaTa-
MU TEXHUYECKHUX CPEJICTB

MIPUMEHEHHUS] ~ OCHOBHBIX
MIOJIOKEHUH CTAaTUKU U
OUHAMHMKU KUAKOCTH H
raza i1 peanusanuu
IIPOCKTHBIX PEIICHW B
001acTH MPOEKTUPOBAHUS
U 3KCIUTyaTalluy TEXHUYe-
CKHX CpEACTB arporpo-

BaTEJIBLHOCTEW IPUMEHE-
HUSI OCHOBHBIX IOJIOXKE-
HUW CTaTUKU U JTMHAMHU-
KM JKUJKOCTU U Tasza Jjs
peanu3alnuu MPOEKTHBIX
pemieHut B obsactu
MIPOEKTUPOBAHUS U IKC-
IJTyaTalluid TEXHUYECKUX

TEXHUYECKUX CPEJCTB | arporpOMBIIIICHHOTO MBIIUIEHHOTO KOMILJIEKCA |CPEJICTB  arporpoOMBIII-
arporpoOMBIIIIECHHOTO | KOMIUIEKCa JICHHOTO KOMIUIEKCa
KOMILIEKCA
ITIKoc-1 |CnocoOen pa3pabarbiBaTh [TIKoc-1.3 - OCHOBHBIE MEPOTIPUSATHSA |- pa3pabaThIBaTh MEPO- - HaBBIKAMH DPa3pabOTKu
NepCHEeKTHUBHBIE IaHbl U TeX- |CrocoOeH pa3padaThi- |10 MOBBIIICHUIO POU3BO- | IPUSATHS MO MOBBIIICHUIO |MEPOIPHUSTHIHA MO MOBHI-
HOJIOTHH S PEKTUBHON dKC-  |BaTh MEPONPHUATHS IO | JUTEIBHOCTH TPYJa MPH | IPOU3BOJUTEIHHOCTH [ICHUIO TTPOU3BOTUTEIb-
TUTyaTallii Ha3eMHBIX TPAHC- | TIOBBIIIEHUIO MPOHM3BO- | IKCIUTyaTallMM HA3eMHBIX | TpyZa MPH SKCIUTyaTallii | HOCTHU TPyAa MPH JKC-
MOPTHO-TEXHOJIOTUIECKUX IUTETBHOCTH  TPYJAa | TPAHCIIOPTHO- Ha3eMHBIX TPAHCIOPTHO- | IJTyaTalluy Ha3eMHBIX
CpPEZCTB B arpoNpOMBIIIIEH-  |TIPH JKCIUTyaTallid Ha- | TEXHOJOTHYECKUX MAIIWH | TEXHOJOTUYECKHX MAIINH | TPAHCTIOPTHO-
HOM KOMIUIEKCE C TPUMEHEHH- |3€MHBIX TPAHCIIOPTHO- |C YYETOM JIOPOXKHBIX, C YU4ETOM JIOPOIKHBIX, TEXHOJIOTUYECKUX Ma-
eM nudpoBbIX TEXHOJIOTHYECKUX Ma- | IPOM3BOJICTBEHHBIX M CO- |TPOM3BOACTBEHHBIX U CO- |IIHH C YYETOM JIOPOK-
IIMH C y4ETOM JIOPOXK- | [IMATBHBIX YCIOBUH dJIEK- | IUATBHBIX YCIOBHH C HBIX, IPON3BO/ICTBEH-
HBIX, TPOU3BOJCTBEH- | TPOHHBIX PECYPCOB MIPUMEHEHHEM COBPEMEH- |HBIX M COIIMAJIbHBIX yC-
HBIX M  COIMAJBHBIX HBIX IU(POBBIX HHCTPY-  |JIOBHIA C TPUMEHEHUEM
YCIIOBUI MEHTOB (HampuMep COBPEMEHHBIX U PO-
Google Jamboard, Miro, |BBIX HHCTPYMEHTOB (Ha-
Kahoot) npumep Google Jam-
board, Miro, Kahoot)
[TIKoc-5 |Cnocoben oprannsosbsiBath 1 | [1Koc-5.2 - OCHOBHbIE (DYHKIHO- |- OCYIIECTBIATh OLIGHKY |- HaBBIKAMU  OLIEHKHU
MIPOBOJIUTH OIICHKY HOBBIX U | CriocoOeH TNpOBOAMTH | HAIBHBIE, SHEPreTUYECKHE | PYHKIIMOHANBHBIX, HEP- | QYHKIMOHAIBHBIX,
YCOBEPIICHCTBOBAHHBIX 00-  |OIEHKY (PYHKIIMOHATb-|M TEXHUYECKHE IapaMeT-|TeTUYECKUX U TEXHHYEe-  |IHEPreTUYECKUX "
pas3IoB Ha3eMHBIX- HBIX, DHEPreTHYECKUX |pbl THAPABINYECKUX | |CKUX MapaMEeTPOB IUIPaB- | TEXHUYECKUX
TPaHCIOPTHO- U TEXHUYECKHX Iapa- |[THEBMATHYECKUX CHUCTEM |JIMYECKHX U THEBMATHUe- |MapaMeTpoB
TEXHOJIOTUYECKUX MAIIIVH, METpOB Ha3eMHBIX |[U 000pYyJOBaHUS, HA3EM-|CKUX CHCTEM M 000pYIO- |THAPABINYECKUX "
pa3pabaTbIBaTh PEKOMEHIAINH | TPAHCTIOPTHO- HBIX TPAHCIOPTHO- | BaHHsI, HA3€MHBIX TPAHC- |THEBMATHYECKHX CHCTEM
110 MOBBIIICHUIO OKCITyaTa- | TEXHOJIOTMYECKHX Ma- | TEXHOJIOTHYECKUX MAIINH; | TOPTHO-TEXHOJOTHUECKUX | 1 o0opynoBaHus,
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IOHUOHHBIX

IUH C T[OATOTOBKOM
MPOTOKOJIOB ~ HCIHBITA-
HUU

- KpUTEpUU  OICHKHU
(GYHKIIMOHATBHBIX, JHEP-
TeTUYECKUX U TEXHUYe-
CKUX TapamMeTpoB MpH
MPOBEICHUU UCIIBITAHUI

MAIIKH ¢ TOATOTOBKOMN
IIPOTOKOJIOB UCIIBITAHUH C
IIPUMEHEHUEM ITPOrpaMM-
HBIX MpoIykTOB Excel,
Word, Power Point;

Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
MaIluH;

- HaBBIKAMH TTOITOTOBKH
MPOTOKOJIOB UCIIBITAHHI
TUIPABINYECKUX U
MMHEBMATUYECKUX CUCTEM
1 000pyI0BaHUs, Ha-
3€MHBIX TPAHCHIOPTHO-
TEXHOJIOTHYECKUX Ma-
IIVH ¢ TPUMEHEHUEM
MPOTPAMMHBIX TTPOTYK-
toB Excel, Word, Power
Point;

[TKoc-5.3

CriocobeH NpoBOAUTH
OIICHKY  HAJIKHOCTH,
0€30MaCHOCTH M 3pro-
HOMUYHOCTH Ha3E€MHBIX
TPAHCTIOPTHO-
TEXHOJIOTHYECKUX Ma-
IIMH C [OOJATOTOBKOM
MPOTOKOJIOB  MCTIBITA-
HUH

- TOKasarelnw HaJIekKHO-
cTH, 0€30MacHOCTH U 3p-
TOHOMUYHOCTH THJPABIIHU-
YeCKUX W ITHeBMaTHYe-
CKHUX CHCTEM U 000pymo-
BaHUs, HA3eMHBIX TpaHC-
MOPTHO-TEXHOJOTUIECKHX
MaIlWH;

- KPUTEPHUH OIICHKH TOKa-
3areiei HaAJEKHOCTH,
0€30MaCHOCTH M 3IPrOHO-
MUYHOCTH TIPH TPOBE/Ie-
HUU UCOBITAHUIN

- OCYUIIECTBJIATH OILIEHKY
ImoKasaTelieil HaJle)KHOCTH,
0€30MaCHOCTH M IPTOHO-
MUYHOCTH  THJIpaBiIdYe-
CKUX M IHEBMAaTHYECKHX
CUCTEM M 000pyAOBaHMS,
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAalluH
C MOArOTOBKOW MPOTOKO-
JIOB UCIIBITAHUM;

- HaBBIKAMHU OIIEHKH T10-
Kazareyie HaJaeKHOCTH,
0€30MaCHOCTH U 3PTo-
HOMUYHOCTH THUPABIIH-
YECKUX U ITHEBMAaTHYe-
CKHUX CHUCTEM U 000py-
JIOBaHUS, HA36MHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX Ma-
LIKH C MOJATOTOBKOU
MPOTOKOJIOB UCIIBITAHUI;




4. CTpyKTYpAa U cofepKaAHUE TUCHUILIMHBI

4.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHUIIIMHBI 10 BUAaM padoT

Imo cemecTrpam

OO6miast TpyA0€MKOCTh NUCIUILIMHBI cocTaBiseT 3 3ad.en. (108 wacos/ B Tom
quclie IpakTU4YecKas MOJAroTOBKa: 8 4acoB), UX paclpe/eieHe o BuaaM padbot B 5

CEMCECTPC NPCACTABIICHO B Ta6JII/II_Ie 2.

Tabnuia 2
Pacnpenesienue Tpy10éMKOCTH IUCHMILIMHBI 110 BHAAM padoT MO ceMecTpam
TpynoémkocTh
Buna yueoHoii padoThl gac. B 5 cemecTpe
BCero/* Ne5
OO0uiasi TPyA0€MKOCTD JUCITUTUIMHBI 10 Y4EOHOMY TUTaHY 108/8 108/8
1. KonrakTHasi pa6ora: 50,4/8 50,4/8
AyauTopHas padora 50,4/8 50,4/8
8 MOM Hucine:
nexyuu (J1) 16 16
npaxkmuyueckue 3auamus (113) 16/4 16/4
nabopamopnvle pabomwi (JIP) 16/4 16/4
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAaxKmuas paboma Ha npomexcymoyrnom konmpoe (KPA) 0,4 0,4
2. CamocrosrTenabnas padora (CPC) 57,6 57,6
pacuémuo-epaguueckas paboma (PI'P) (noocomosxa) 10 10
camocmosmenbHoe U3yyeHue pazoenos, Camono02omosKka 23 23
(npopabomka u nosmopeHue 1eKYUOHHO20 MAmepuand u ma-
mepuana y4ebHUKo8 u yueOHuIX nocoOUll, N0020Mo8Ka K 1abo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM U M.O.)
Iloocomoska k 3K3ameHy (KOHMpPOJib) 24,6 24,6
By mpoMekyTOYHOTO KOHTPOJIS: DK3aMeH
* B TOM YHCIIe IPAKTHYECKas MTOATOTOBKA
4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3
TemaTnyeckni IJIaH y4eOHOM JTUCHUIIINHBI
AynuTopHasi padora
HaumenoBanue pa3nesioB u teM | Bcero BaeayaurTopH
AUCHHUIINH /* e e AL 1L as padora CP
Bcero/* | Bcero/* | Bcero/*
p 63/2 10 8/2 10 35
asnea 1 I'mapaBianka
Tema 1. I'mppocraruka. I'mapocra- 11 2 2 7
THYECKOE JTABJICHUE U €r0 CBOKCTBA
Tema 2. AOcoiitoTHOE U HU30BITOU- 11 2 2 7
Hoe pnaBieHue. Cuna JaBieHUS
XKUJKOCTH Ha TUTOCKUE M KPHBOJIH-
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AynuTopHasi padora
HaumenoBanue pa3nesioB u teM | Bcero I m P IKP BueayaurTopH

TACHUTIIINH /* asg paoora CP
BCero/* | Bcero/* | Bcero/* p

HEWHBIE TOBEPXHOCTHU

Tema 3. I'mapoanHaMuka. YpaBHe- 13 2 2 2 7
HHE bepHyIun 171 3eMeHTapHO U
CTPYMKHU HACAUTbHOU KUJIKOCTH

Tema 4. Ilotepu Hamnopa. Mcreue- 15 2 2 4 7

HUE XKUJIKOCTH 4epe3 OTBEPCTUS U

HAaCaJK1

Tema 5. T'mmpaBnmyeckuir ymap. | 13/2 2 2/2 2 7

Knaccudukanus Tpy6onpoBooB

P 28/4 4 4 6/4 14
asnes 2 'mapaBiauyeckue Ma-

IIHHBI

Tema 6. Haznauenue u knaccudu- | 17/2 2 4 4/2 7

Kalusi THAPABINYECKAX MAIIUH.
PaGouune xapakTepucTHUKU LIEHTPO-
0eKHOro Hacoca

Tema 7. KaBuranmsa. HaznaueHnue, 11/2 2 2/2 7
YCTPOMCTBO, MPHUHIIUIT JEHCTBUSA
00BEMHBIX HACOCOB

P 14,6/2 2 4/2 8,6
asged 3. 'uapaBianyeckue u

MHEeBMATHYeCKHE MPUBOIBI

Tema 8. Hazumauenune u o6Omas xa- | 14,6/2 2 4/2 8,6
PaKTEpUCTHUKA TUAPO- U ITHEBMO-

TIPUBO,IOB.

KoncyabTanuu nepes 2 2

IK3aMEeHOM

KonrakTHas padora Ha 0,4 0.4
MPOMEKYTOUYHOM KOHTPOJIE

(KPA)

Bcero 3a S cemecTp 108/8 16 16/4 16/4 2.4 57,6
HToro nmo gucuumjinHe 108/8 | 16 16/4 16/4 2.4 57,6

* B TOM YHCIIE IMPaKTUYICCKaA IIOATOTOBKA
Paznen 1 I'mapaBiauka

Tema 1. I'mapoctaTuka. 'mapocraTudeckoe JaBjieHHE U ero CBOMCTBA

Oo6mue cBenenus. Ilonsatue «kuAKOCTH». OCHOBHBIE (U3MUYECKUE CBOMCTBA
KUIKOCTH. Moaenu KUAKON cpelpl: uAcanbHas, HbIOTOHOBCKAasl U HEHbIOTOHOBCKAs
#ugkocTtu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B dKUJKOCTH.

I'mppocratuka. CocTOsHUS aOCOJIOTHOTO M OTHOCUTEIBHOTO PaBHOBECUS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoiictBa. JuddepeHuuaibHbie
YpaBHEHMsI PaBHOBECHUS KUAKOCTH (ypaBHEHUS Oiinepa). HMuterpupoBanue
ypaBHEHUI paBHOBECHS 11 OTHOCUTEIBHOTO M AOCOJIIOTHOIO MOKOS OJAHOPOIAHON
HeCc)KUMaeMol xkuakocth. OCHOBHOE ypaBHEHHME TruapocTtathkd. I[loBepxHoctH
PaBHOTO JABJICHHUS.
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Tema 2. A0OCOJIIOTHOE M M30LITOYHOE JaBJieHne. Cujia JaBJIeHUS KHUJIKOCTH
HA IUI0CKHMe U KPUBOJIMHEHbIE OBEPXHOCTH

AGcomoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuyeckas BHICOTA.
I'muapocratuueckuil M MbE30METPUUECKUN HAIOPBL. ['eoMeTpuueckas HHTEpIIpETaIUs
OCHOBHOTO ypaBHEHHUS THUIAPOCTATHUKUA. MeTOoapl U TPUOOPHI IS U3MEpPEHUS
naenenusi. CooOmaronuecs cocyasl. 3akoH [lackans. [IpUHOMOBI M CXEMBI
WCIIOJIb30BaHUs 3aKOHOB T'MPOCTATUKU B THAPABIMUCCKUX MaITHHAX.

Cwia naBlieHHS KUJKOCTH Ha TIUIOCKHE TOBEepXHOCTH. lleHTp maBneHus.
Omopel  rugpocTaTudeckoro  AaBieHus. Cwia  JaBICHUS — OKHJAKOCTH — Ha
KPUBOJIMHEWHBIE TOBEPXHOCTH. [ OpH30HTAIbHBIE W BEPTHUKAJIbHAS COCTABIISIONINE
cuibl. Teno naBienus. 3akoH Apxumena. OCHOBBI TEOPUU TIJIABAHUS TEI

Tema 3. I'mapoaumnamuka. YpaBHeHue bepHy/JIM I 3J1€eMEHTAPHOM
CTPYHMKH H1€ATbHOH KHIKOCTH.

I'mpponmnamuka. Knaccuduxanus BHJIOB JIBHKCHUS JKUJIKOCTH.
HeycranoBuBIieecs U ycTaHOBUBILIEECS ABWKECHHUE KUAKOCTU. JImHus Toka. TpyOka
TOKa ¥ 0djeMeHTapHas cTpyika. [loHsTHE O BHUXpPEBOM H OE3BUXPEBOM
(norenmumanbHoM) aBwkeHuW. I[lotok kunkoctu. Pacxon. JKuoe ceueHue,
CMOYECHHBIM TEepUMETP, TUApPABIMYECKUN paauyc. CpeaHsass CKOPOCTh MOTOKA.
VYpaBHEeHHE HEpPA3PHIBHOCTH IMPU YCTAHOBHUBIIEMCS IUIABHO HM3MEHSAIOUIEMCS
JIBW)KEHUHU KUAKOCTH. Y paBHEHUE bepHynau 1715 3JIeMEHTapHOW CTPYWUKHU UI€albHOM
KUJKOCTU. YpaBHeHUE bepHymM mjisi mOTOKa MIACATbHON M pealbHOW MKUJKOCTH.
dusnueckuii CMbICH U rpaduueckas HHTepIpeTanus ypasHeHus beprysmim. Pexxumbr
JIBUXKEHUA )KUAKOCTHU. [lynbcanmnu ckopocTen u napieHui. Yucno PeliHonpaca u ero
KPUTHUYECKOE 3HAUYCHUE.

Tema 4. Ilorepn Hanopa. Ucreuyenune KUAKOCTH Yepe3 OTBEPCTHSA W Ha-
CaKHU

[ToTepu nanopa no ainune. @opmyna Jlapcu-Beiicoaxa. Koaddurment Hapcu.
®opmyna [lle3n. MecTHble moTepu Hamopa Npu TypOYJIEHTHOM YCTaHOBUBLIEMCS
IBUKEHUU KUAKOCTU. KoadduimeHT MecTHbIX conpoTuBieHud. MeTtonsl u
puOOPHI ISl U3MEPEHUS Pacxoa KUIKOCTH.

HcreueHne depe3 Maslble OTBEPCTHS B TOHKOM CTEHKE M HAcCaaku IIpU
MOCTOSIHHOM Hamope. Buaesl cxatus ctpyu. Bunel nacagkoB. KoadduimenTs
pacxojia, CKOpOCTH, CKaTusl CTpyHU. BakyyMm BO BHEITHEM LWJIMHAPUYECKOM HACAJIKE.
Koaddumnment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHUS B TOHKOU
CTEHKE M HACaJKH MPH MEPEMEHHOM HaIlope.

Tema 5. I'mapaBanuecknii ynap. Knaccudpuxanus tpyoonposoion

['uapaBnuueckuid  ymaap B HamopHoM TpybompoBoge @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za rupaBInyecKoro
ynapa. Ilpsmoll u HenpsAMOW TruapaBiadyYecKui ynpap. Juarpamma u3MEHEHUs
JABJICHUS Y 3aIBUKKH.

Knaccudukanus tpyOonpoBoaoB. [HapaBauyeckuil pacueT KOPOTKUX U
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybompoBoaa. Pacuer TynukoBod u
KOJIBIIEBOI CeTH TPyOOIIPOBOJIOB.
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Paznen 2 I'mapaBiauvyeckre MAIIUHbI

Tema 6. Haznavyenune n kiaccupukanusi ruipaBjindeckux MammH. Pado-
YHe XapaKTepUCTHKHU HEHTPOOEKHOr0 HAcoca

Oo6mue cBenenusi. Hasnauenue, xinaccuukanus rUAPaBIMYECKUX MAIIUH U
obnacte nmpumeHeHus. IlapameTpsl, Xapakrepusymoumue padoTy HAcOCOB: IMoAaua,
Harop, MOIIHOCTb, KII.

Hunamuueckue Hacochl. LleHTpoOexHbie Hacochl. Hasznauenue, ycTpoiHCTBO,
NPUHIMI JIEWCTBUS, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKHU. Y CIOBUSA
0€30MMacHOro 3alycka U OCTAaHOBKM LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JONACTHBIX HacocoB (ypaBHeHue Oiiepa). Popmyna TEOPETUUYECKOTO Haopa
LHEHTpOOEX)HOro Hacoca. Pabouume XapaKTEpUCTUKH LIEHTPOOEKHOIO Hacoca.
HcnpiTanuss 1eHTpoOeKHbIX HacocoB. IlocTpoeHue pabouux XapakTEPUCTHK IO
AKCHEPUMEHTAJIBHBIM JAHHBIM.

OCHOBBI T€OpUH TOJIOOMS JIOMACTHBIX HACOCOB. YJeNbHAsl 4acTOTa BpallleHUs
Hacoca. Tunm3anus JONAacTHBIX HACOCOB IO yJenbHOM vactote. Ilepecuer pabounx
XapaKTEpPUCTHK JIOIACTHBIX HACOCOB Ha JIPYIyl0 4acTOTy BpauieHuH. Pabora Hacoca
Ha ceTb, pabouas Touka. PerynupoBaHMe 110Uy JIONACTHBIX HACOCOB.

Tema 7. Kapuranusa. Haznayenue, ycTpoiicTBO, IPUHUMUI JACHCTBUA 00b-
€MHBIX HACOCOB

ITocnenoBarenbHass U napajuienabHas paboTra HacocoB Ha ceTh. llpenenbHas
BBICOTAa BCAcChIBaHUS M KaBUTalus. MeToabsl U cpeiacTtBa OOpbObI C KaBUTAIMEH.
ITonGop 1eHTpOOEKHBIX HACOCOB IO KaTaJIoTy.

O6bemubie Hacockl. [lopiiHeBble Hacockl. HazHaueHue, ycTpoilcTBO, IPUHIIHIM
JeUCTBUSA, 00JIacTh NMPUMEHEHHUS, JTOCTOMHCTBA M HENOCTaTKU. HepaBHOMEPHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIMOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  mogauyd. PerynupoBanne mnopgayu. PoTOpHBIE  HAcCOCHI
(umrectepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPLUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUMUI JEUCTBUsI. XapaKTEPUCTHUKUA M CHOCOO peryiupoBaHUs
nojgayu. O6GpaTUMOCTh POTOPHBIX HACOCOB

Paszpesn 3. 'mapaBianyeckne 1 NHEBMaTHYEeCKHE IPHBO/ABI

Tema 8. HazHayenune u o01asi XapaKTePUCTUKA THAPO- M MHEBMOIIPUBO-
J0B.

Haznauenue u ob1as xapakrepuctuka rujiponpusoja. Knaccudukamms ruu-
POTIPUBOOB.

O6bemublii ruaponpuBoa. Haznauenue u o0mias xapakTepucTHKa 00bEeMHOTO
ruaponpuBoaa. JloctomHcTBa o0beMHOT0 ruaponpusoja. [IpumeHenue oO0BEMHOTO
ruapornpuBofa. OCHOBHBIE 3JIEMEHTHI THUIpONpHBOAA. CXEMbl HEPETYIHPYEMOIO
TUAPOINPUBOJA, TUAPOIPUBOJIOB C IPOCCENBHBIM PETYJINPOBAHUEM, C MAIIMHHBIM pe-
ryaupoBanueM. [IpuHuun aedcTBus oObeMHOro ruaporpuBoaa. OCHOBHbIE Tapa-
METpBI, XapaKTepU3yrolirue o0beMHbIE THIPONPUBO/bL. THUIIOBBIE CXeMBbl 0OBEMHOIO
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ruaponpuBoga. OObeMHBIN THIPONPUBOJ] C PA3OMKHYTON U 3aMKHYTOH IUPKYJISALIH-
eit paboueii xxuakocTi. CocTaBIeHHE CXEM TMAPOIPUBOIOB.

CTPYKTypHaH CXEMa IMHCBMOIIpUBOIA. HMcTouHUKHN CKATOTO BO3aYyXa. ITneBMma-

TUYECKHE MCIIOJHUTENbHBIE YCTpoiicTBa. PacnipenenuTenbHas U peryiaupyromas amn-
naparypa. KoHTposibHO-U3MepuTeNnbHas annaparypa. BecomorarensHas annapartypa
(pUIbTPHI-BIArOOTIETUTENN, MACTOPAIIBUTUTEINH ).

4.3 Jleknun/1adopaTopHblie/IpaKTHYECKHE/ 3AaHATHS

Conepxanue JIeKIIHii/JIa00PATOPHOI0 MPAKTUKYMA/NIPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIE MepPONPUSITUS

Ta6numa 4
dopmupyembie Koui-Bo
Ne Haspanue Ne u HasBanue JeKuuii/ KOMHIETCHIMU Bun ‘:[?.cqu
o/n | Pasnena, Te- J1260paTOPHBIX/ MPAKTHYECKUX KOHTPOJIBHOTO | ynacry-
MBI 3aHSATHI MepONpHSITHSL | ueckan
moaro-
TOBKa
1. Pazgea 1 I'uapaBianka 28/2
Tema 1. I'mp- | Jlexums Ne 1 OIIK-1 (OIIK- 2
pocTaTHka. I'uapocratuka. I'mapocratuue- | 1.1; OIIK-1.2;
I'unpocratu- | ckoe aasieHue u ero ceoiicta | OIIK-1.3);
YECKOE J1aB- [TIKoc-1
JICHUE U €r0o (ITKoc-1.3);
CBOMCTBA [TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
Jlaboparopunas pabora Ne 1. | OIIK-1 (OIIK- | 3ammura mabo- 2
«OCHOBHbIE ¢uznueckue | 1.1; OIIK-1.2; | paTopHbIX pa-
CBOMCTBA KUIKOCTEH» OIIK-1.3); oot
[TKoc-1
(ITKoc-1.3);
[TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
Tema 2. AG- | Jlexuus Ne 2. OIIK-1 (OIIK- 2
coiifoTHoe M | AGcomorHoe u  u30bITouHoe | 1.1; OIIK-1.2;
n30biToyHoe | gaBnenue. Cuna  pasienus | OIIK-1.3);
JIaBJICHUE. KUJKOCTH Ha Iockue n kpu- | [IKoc-1
Cuna naBne- | BOJIMHEWHbIE IOBEPXHOCTH (ITKoc-1.3);
HHUS KUIKO- [TKoc-5
CTH Ha IUJIO0- (ITKoc-5.2;
CKHUE U KpH- I1Koc-5.3)
BonmHenHble | [Ipaktudeckoe 3amsartue Ne 1. | OINK-1 (OIIK- | 3amuTa mpak- 2
noBepxHoct | «['mapocraruueckoe nasnenue. | 1.1; OIIK-1.2; | Tmueckoit pa-
Mertonst u cpeactsa st uzme- | OINK-1.3); OOTBI, TECTH-
pEHUS JaBICHUS [TIKoc-1 poBanne  Nel
(ITKoc-1.3); (tembl 1 —2) ¢
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dopmupyembie Koui-Bo
Ne Haspanue Ne u HasBanue JeKuuii/ KOMHIETCHIMU Bun ‘::izf
“ /;[ pa3ieia, Te- | J1a0OpaTOPHBIX/ NPAKTHYECKHX KOHTPOJIBLHOTO | ypaycry.
MBI 3aHSATHI MepONpPHSITHSL | ueckan
moaro-
TOBKa
[TIKoc-5 HCIIOJIb30BA-
(ITKoc-5.2; HueMm 1udpo-
[1Koc-5.3) BOIO cepBuca
Sn-
nexc. Dopmbl

Tema 3. I'un- | Jlekmus Ne 3 OIIK-1 (OIIK- 2

poauHamuka. | ['mppomunamuka. Ypasuenwue | 1.1; OIIK-1.2;

VYpaBHeHue bepnymnu s snementapnoit | OIIK-1.3);

bepnymim cTpyiku uneanpHou xuakoctu | IKoc-1

JUTSI DJIEMEH- (ITKoc-1.3);

TapHOM [TIKoc-5

CTpYUKH (ITKoc-5.2;

1791 (0 1 3500} 7 [1Koc-5.3)

KHUJKOCTH Jlaboparopuas pabora Ne 2 | OIIK-1 (OIIK- | 3amura mabo- 2
«HccnegoBanue ypaBaenus | 1.1; OIIK-1.2; | patopHbIX pa-
bepnymny» OIIK-1.3); oot

[TKoc-1

(ITKoc-1.3);

[TIKoc-5

(ITKoc-5.2;

[1Koc-5.3)
[Ipaktnueckoe 3anstue Ne 2 | OIIK-1 (OIIK- | 3ammura mpak- 2
«Pexxumbr  aBwkeHust xuako- | 1.1; OIIK-1.2; | Tuueckour pa-
ctu. Onpenenenue yucna Peii- | OIIK-1.3); 00THI
HOJIBJICA» [TKoc-1

(ITKoc-1.3);

[TIKoc-5

(ITKoc-5.2;

[1Koc-5.3)

Tema 4. Ilo- | Jlekuus Ne 4 OIIK-1 (OIIK- 2

tepu Hanopa. | [lorepu nHanopa. Wcteuenue | 1.1; OIIK-1.2;

Ucteuenue xuakoctu vepe3 orBepctus u | OIIK-1.3);

JKUIIKOCTH HaCaIKHu ITIKoc-1

4yepe3 OTBEp- (ITKoc-1.3);

CTHUS U Ha- [TIKoc-5

CaJKu (ITKoc-5.2;

[1Koc-5.3)
Jlaboparopnas pabora Ne 3. | OIIK-1 (OIIK- | 3amura mabo- 2
«Omnpenenenue xkodpdunuenta | 1.1; OIIK-1.2; | patopHbix pa-
ruapasianueckoro Tpenus no | OIIK-1.3); oot
JUTHHE TPYOBI» [TKoc-1

(ITKoc-1.3);

[TIKoc-5

(ITKoc-5.2;

I1Koc-5.3)
Jlaboparopnas pabora Ne 4. | OIIK-1 (OIIK- | 3ammura mabo- 2
«Omnpenenenue kodpdunmen- | 1.1; OIIK-1.2; | patopHbIx pa-
TOB MeCTHBIX conpoTuBieHuit»y | OIIK-1.3); 60T
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dopmupyembie Koui-Bo
Ne Haspanue Ne u HasBanue JeKuuii/ KOMHIETCHIMU Bun ‘::izf
“ /;[ pa3ieia, Te- | J1a0OpaTOPHBIX/ NPAKTHYECKHX KOHTPOJIBLHOTO | ypaycry.
MBI 3aHSATHI MepONpPHSITHSL | ueckan
moaro-
TOBKa
[TKoc-1
(ITKoc-1.3);
[TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
[Ipaktnueckoe 3ansartue Ne 3. | OIIK-1 (OIIK- | 3ammuTa mpak- 2
«Omnpenenenue kodpdunmen- | 1.1; OIIK-1.2; | Tnueckour pa-
TOB pacxoja, cxatus u ckopo- | OIIK-1.3); 00THI
CTU Ipu HucTtedyeHuH u3 otBep- | [1Koc-1
CTUH W HACATKOBY» (ITKoc-1.3);
[TIKoc-5
(ITKoc-5.2;
[1Koc-5.3)
Tema 5. IT'un- | Jlekmus Ne 5 OIIK-1 (OIIK- 2
paBiauueckuil | ['mapaBiauueckuit ymap. Kumac- | 1.1; OIIK-1.2;
ynap. Kimac- | cudukarus Tpy6onpoBo10B OIIK-1.3);
cudukaus [TKoc-1
TpyOOTIpOBO- (ITKoc-1.3);
JI0B [TKoc-5
(ITKoc-5.2;
[1Koc-5.3)
[Ipaktuueckoe 3ansitue Ne 4. | OIIK-1 (OIIK- | 3ammra mnpak- 2/2
«Meroapl onpenenenust pac- | 1.1; OIIK-1.2; | Tuueckoit pa-
xona skuakoctu. Pacxomome- | OIIK-1.3); 00THI
pBI» [TIKoc-1
(ITKoc-1.3);
[TIKoc-5
(ITKoc-5.2;
[1Koc-5.3)
Jlaboparopnas pabora Ne 5. | OIIK-1 (OIIK- | 3ammura mabo- 2
«Uccnenoanne ruapasiauue- | 1.1; OIIK-1.2; | patopHbIX pa-
ckoro ynapa B HanmopaoMm Tpy- | OIIK-1.3); oot
6or1poBoie» [TKoc-1 TECTUPOBAHUE
(ITKoc-1.3); Ne2 (temsr 3 —
[TKoc-5 5) ¢ uCcnoaB30-
(ITKoc-5.2; BaHHEM LU(-
[TKoc-5.3) pPOBOTO CEpBU-
ca An-
nekc. Popmsl
2 Paznen 2 I'uapaBianyecKne MAIIMHBI 14/4
Tema 6. Ha- OIIK-1 (OIIK- 2
o, | 1o N oLy
Haznauenue u knaccudukanus T
LU THIPAB- ITIKoc-1
- IUApaBINYecKUX MamuH. Pabo- (IKoc-1.3):
Al Pa. | WS XaPAKTEPHCTHKU UEHTPO- | ppe
0oume xapak- Oexcroro Hacoca (ITKoc-5.2;
TEPUCTUKHI I1Koc-5.3)
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Ne
n/n

Ha3Banmue
pa3nena, Te-
MBI

Ne u HazBanme Jexumii/
Ja0OPATOPHBIX/ MPAKTUYECKHX
3aHATHI

®DopmMupyeMble
KOMIIeTeHII U

Bupn
KOHTPOJILHOI'0
MEpPONPUATHSA

KoJj-Bo

qacoB
M3 HHX
NPaKTH-
yecKkast
TOATO-
TOBKA

LEHTPOOEK-
HOTO Hacoca

Jlaboparopnas padota Ne 6.
«HcnplTanne HEHTPOOEIKHOTO
Hacoca»

OIIK-1 (OIIK-
1.1; OIIK-1.2;
OIIK-1.3);
IIKoc-1
(ITKoc-1.3);
[TKoc-5
(ITKoc-5.2;
I1Koc-5.3)

3amura Jabo-
paTOpHBIX pa-
ooT

2/2

[IpaxTrueckoe 3ansitue Ne 5.
[Ton6op Hacoca mo karaiory

OIIK-1 (OIIK-
1.1; OIIK-1.2;
OIIK-1.3);
IIKoc-1
(ITKoc-1.3);
[TKoc-5
(ITKoc-5.2;
[TKoc-5.3)

3aIMTa  TMpak-
THUYECKOU pa-
OOTBI

[IpakTueckoe 3anstue Ne 6
[TocTpoenne xapakTepUCTHK
TpYyOOIIpOBO/Ia C UCIIOJIH30BaA-
HueM MS Excel

OIIK-1 (OIIK-
1.1; OIIK-1.2;
OIIK-1.3);
IIKoc-1
(ITKoc-1.3);
[TKoc-5
(ITKoc-5.2;
[TKoc-5.3)

3aIMTa  TMpak-
THUYECKOU pa-
OOTBI

Jlaboparopnas padota Ne 7.
«[TapaiutenbHas U MociieI0Ba-
TeIbHas paboTa HACOCOBY

OIIK-1 (OIIK-
1.1; OIIK-1.2;
OIIK-1.3);
IIKoc-1
(ITKoc-1.3);
[TKoc-5
(ITKoc-5.2;
[TKoc-5.3)

3amura Jabo-
paTOpHBIX pa-
ootT

Tema 7. Ka-
puTanusa. Ha-
3HAYCHUE,
YCTPOWCTBO,
TIPUHITATT
neficTBUS
00BEMHBIX
HAacOCOB

Jlekuus Ne 7.

KaBuranusa. Hasznauenue, yct-
POWCTBO, MPUHLMI ACHCTBUS
00BbEMHBIX HACOCOB

OIIK-1 (OIIK-
1.1; OIIK-1.2;
OIIK-1.3);
IIKoc-1
(ITKoc-1.3);
[TKoc-5
(ITKoc-5.2;
[TKoc-5.3)

Jlaboparopnas pabora No 8.
«McnblTaHne  HIECTEPEHHOTO
Hacoca»

OIIK-1 (OIIK-
1.1; OIIK-1.2;
OIIK-1.3);
IIKoc-1
(ITKoc-1.3);
[TKoc-5
(ITKoc-5.2;
[TKoc-5.3)

3amura Jabo-
paTOpHBIX pa-
ootT

2/2
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dDopMuUpyeMble Koa-Bo
No Ha3Banue Ne ¥ Ha3BaHUe JeKImii/ e Bua 'f.?ﬁgf
. /;[ pasnena, Te- | JadbopaTopHBIX/ NPaKTHIECKHUX KOHTPOJIBHOIO | ;papcry-
MbI 3aHATUU MEpPONPUATUSA qecKasi
i
3 Paszpen 3 I'mapaBimyeckue ¥ MHeBMaTH4e- 6/2
CKHe MPUBOABI
Tewma 8. Ha- OIIK-1 (OIIK- 2
3HAYCHHUE U 1.1; OIIK-1.2;
obmas xa- Jlexmmst Ne 8 OIIK-1.3);
pakrepuctu- | Haznauenue u o6mas xapakre- | [1Koc-1
Ka rUApo- U | pucTuka ruapo- u naesmonpu- | (I1Koc-1.3);
ITHEBMOIIPH- | BOJOB [TIKoc-5
BOJIOB. (ITKoc-5.2;
[TKoc-5.3)
OIIK-1 (OIIK- 2/2
1.1; OIIK-1.2;
I[IpakTuueckoe 3ansatue Ne7 I?Igit-ll. 3): 3aI(UTa [PAK-
«CocTaBneHue cxXeM THIpaB- TUYECKOH pa-
JIMYECKOTO TIPUBOIa» (IKoc-1.3); OOTHI
[TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
OIIK-1 (OIIK- 2
1.1; OIIK-1.2;
[IpakTuueckoe 3anstue Ne 8 I?Iggc-ll. 3): 3aI(UTa [PAK-
«CocraBneHrue cxeM ITHEeBMa- TUYECKOH pa-
THYECKOTO MPHBOJIA» (1IKoc-1.3); OOTHI
[TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
Tabnuma 5

Hepequb BOIIPOCOB /IJIsl CAMOCTOATC/ILHOI0 H3YYCHUA TUCHUIIIMNHBI

Ne
n/n

Ne pa3znena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIIPOCOB /LISl CAMOCTOSITEILHOTO
U3y4eHust

Paznea 1 I'uapaBianka

I.

Tema 1. I'mppocraTu-
ka. ['mapocratnueckoe
JABJICHUE U €ro CBOM-
CTBa

Enuannetr nsmepenus. Criibl 1 HaNpsHKEHUS, TEHCTBYIOIINE B XKHI-
koctu. (OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3); [1IKoc-1 (ITKoc-
1.3); [1IKoc-5 (ITKoc-5.2; T1Koc-5.3))

Tema 2. AOCOJIOTHOE
U H30BITOYHOE JIaBJic-
mue. Cuia JaBiICHHS
JKHIKOCTH Ha IUIOCKHE
U KPUBOJIMHEWHBIE
MMOBEPXHOCTH

AOCOIOTHBIM U OTHOCUTEIBHBIN MOKOHN JKUJIKOCTU. 3aKOH ApXuMme-
na. [lnaBanue ten. OcrounBoCTh. [IpUHIMIBI U CXEMBI UCTIOJIH30-
BAaHUSA 3aKOHOB THJIPOCTATUKU B THUIPABIMYECKUX MAIIUHAX. .
(OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3); IIKoc-1 (ITKoc-1.3);
[TKoc-5 (ITKoc-5.2; [1Koc-5.3))

Tema 3. TI'magponuna-
MHKa. YpaBHeHue
bepnymnu  mna  ane-
MEHTAPHON  CTPYHKH

Kunematuka xuakocru. Ilynbcanmm CKOpOCTEH W JIaBJICHHM. .
(OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3); IIKoc-1 (ITKoc-1.3);
[TKoc-5 (ITKoc-5.2; [1Koc-5.3))
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Ne Ilepeuenn paccMaTpuBaeMbIX BOIPOCOB ISl CAMOCTOSITEIbHOTO
Ne pa3znena u Tembl

n/n HU3yYeHUs
MJICAIbHOM JKUJIKOCTH

4. | Tema 4. Ilotepu Ha- | McTeueHue uepe3 Majble OTBEPCTHSI B TOHKOM CTEHKE M HacaJKH
rnopa. Ucreuenue | mpu nepemenHom Hamope. . (OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-
xugkoctu vepe3 ot- | 1.3); [IKoc-1 (ITKoc-1.3); ITKoc-5 (ITKoc-5.2; [TKoc-5.3))
BEPCTHS M HACAJKU

5. | Tema 5. I'unpaBnuue- | Metoapl u npuOoOpsl 1 U3MEpeHUs pacxoa kuakoctu. Pacuer

ckuit ymap. Kiaccu-
¢dukamuss  TpydOIIpO-
BOJIOB

nmpocToro TpyOompoBoja. Pacder TynmukoBOW M KOJBLIEBOW CETH
Tpy6onpoBoioB. . (OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3); [IKoc-1
(ITKoc-1.3); I1Koc-5 (ITKoc-5.2; ITKoc-5.3))

Paznen 2 I'uapaBianyeckue MaliMHbl

6

Tema 6. Haznauenue u
Kinaccuukanus TUI-
PaBIMYECKUX MAIIHH.
PaGoune xapakrepu-
CTHKHU LEHTPOOEKHOTO
Hacoca

VYcnoBust 6€30MacHOro 3amycka U OCTAaHOBKH LIEHTPOOEKHBIX HACO-
coB. OCHOBBI TE€OPHH 1101001 JONACTHBIX HACOCOB. Y IeNbHAsI Yac-
TOTa BpalleHHs Hacoca. TUNM3anus JIONAaCTHBIX HACOCOB IO YIElb-
HOH vacrtote. [lepecueT pabounx XapakTEpUCTUK JIOMACTHBIX HACO-
coB Ha Jpyryo dactoTy Bpamienuu. . (OIIK-1 (OIIK-1.1; OIIK-1.2;
OIIK-1.3); T1Koc-1 (ITKoc-1.3); [TKoc-5 (ITKoc-5.2; I1Koc-5.3))

Tema 7. KaButanus.
Hasznauenwue, yctpoii-
CTBO, IIPUHIUI JEHCT-
BUS OOBEMHBIX HACO-
COB

VYcnoBust 6e30macHOrO 3almycka U OCTAaHOBKHU IOPIIHEBBIX HACOCOB.
PoTtopHbie Hacoch! (11ecTepeHHbIe, BUHTOBbBIE), POTOPHO-IINOEPHBIE,
MOPUIEHbKOBBIE OCOOCHHOCTH KOHCTPYKLIMU W MPHUHLMII JEHCTBUSL.
XapakTepuCTUKH U CIoco0 peryaupoBaHus nomadu. OOpaTUMOCTh
potopubeix HacocoB. . (OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3);
[TKoc-1 (ITKoc-1.3); ITKoc-5 (ITKoc-5.2; [TKoc-5.3))

Paznen 3 lepaB.nnquKne U MHEBMATUYCCKHE NIPUBOABI

8. | Tema 8. Ha3znauenue u | OCHOBHBIE MapaMeTPbl, XapaKTepU3yrolue 00beMHbIE I'HAPOIIPUBO-
oOuasi XapakTepucTH- | 1bl. TunoBbie cxembl 00beMHOro ruaponpuojga. OObeMHBIA T'UJ-
Ka THJIPO- M IMHEBMO- | POIIPUBOJ C PAa30MKHYTOH W 3aMKHYTOW LHUpPKYJsiueill paboueit
MIPUBOJIOB. xuakoctu. Cnendmuit runpornpuBo. IlpuMenenue ruipoauHamu-
yeckux nepenad. . (OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3); [TKoc-1
(ITKoc-1.3); I1Koc-5 (ITKoc-5.2; T1Koc-5.3))
5. O6pa3oBaTe/sibHbIE TEXHOJOTHH
Tabnuua 6
IIpMeHeHHe AKTUBHBIX 1 MHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOT Wil
e HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
11/_11 Tema u ¢popma 3anaTHS THBHBIX 00pa30BaTeJIbHbIX TeXHOJI0THi ((popm 00yue-
HHUS)
I. Tewma 1. I'mapocraruka. | JI [IpoOnemHast eKuus
I'mapocraTnueckoe JIP Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe
JIABJICHUE U €r0 CBOM- IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
JIOB;
2. Tema 2. AGcomotHoe u | JI [IpoOnemuast nekuus

H30BITOYHOE JTaBJICHHE.
Cuita maBieHUS KUI-
KOCTH Ha INIOCKHE B
KPUBOJIMHEWHBIE T10-

113 Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe
IIPY BBIIIOJIHEHUH MPAKTUYECKON paboThI;

I/IHTGpaKTI/IBHOG 3aHATUC C IPUMCHCHUEM BUJICOMATCPpUA-

JIOB;
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HaumenoBanue HCII0JIb3YEMBIX aAKTUBHBIX U HHTEPaK-

Jrj;_’n Tema u ¢popma 3ansaTHS THBHBIX 00pa30BaTeJIbHbIX TeXHOJI0THi ((popm 00yue-
HHUS)
BEPXHOCTH
3. Tewma 3. 'uaponuna- JI [IpoOnemHast eKuus
MHKa. YpaBHEHHUE JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaH/e
bepnynnu st anemen- IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;
TapHOU CTPYHKH ujae- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
aJIbHOM KUJIKOCTH JIOB;
113 Nnnroctpamus cnaita-npe3eHTanuii; padota B KOMaHIe
IIPY BBITIOJIHEHUU MPAKTUYECKON paboThI;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
4. Tewma 4. Ilorepu Hamo- | JI [IpoOnemuast nekuus
pa. Ucreuenune xunko- | JIP Wnmroctpanus crnaii-npe3eHranuii; pabora B KOMaHze
CTH 4Yepe3 OTBEPCTHUS U IIPY BBIMIOJIHEHUU J1a00OPAaTOPHBIX padoT;
HacaJKu WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
113 Nnnroctpanus cnaita-npe3eHTamuii; padota B KOMaHIe
IIPY BBINIOJIHEHUH MPAKTUYECKON paboThI;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
JIOB;
5. Tema 5. I'mppaBinue- | JI [IpoOnemHast eKuus
ckuil ynap. Knaccugu- | JIP Wnmroctpanus crnaii-npe3eHranuii; pabora B KOMaHe
Kalus TpyoonpoBoI0B IIPH BBIIIOJIHEHUH J1a00OPAaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
113 NnnrocTpamnus cnaita-npe3eHTanuii; padota B KOMaHIe
IIPY BBIIIOJIHEHUH IPAKTUYECKON paboThI;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
6. Tema 6. Haznauenue u | JI [IpoOnemHast eKuus
knaccupukanus  rug- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
paBIMYECKUX MAIlKH. IIPH BBIMIOJIHEHUH J1a00OPAaTOPHBIX padoT;
PabGoune  xapakrepu- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAeOMaTepua-
CTUKH IIEHTPOOESKHOTO JIOB;
Hacoca 113 NnnrocTpanus cnaia-npe3eHTanmii;
7. Tema 7. Kapuranus. | JI [IpoOnemHast eKuus
Hasznauenne, yctpoii- | JIP Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe
CTBO, NPUHLMII JEHCT- IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;
BUsI OOBEMHBIX HAaco- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
COB JIOB;
8. Tema 8. Hasnauenue u | JI [IpoOnemHuast 1ekuus
obmas xapakrtepuctu- | 13 Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe

Ka THAPO- U ITHEBMO-
MIPUBOJIOB.

IIPY BBIIIOJIHEHUH IPAKTUYECKON paboThI;
WNHTepakTuBHOE 3aHATHE C IPUMEHEHHEM BUACOMaTepua-
JIOB;
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6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTALUA 110
UTOraM OCBOCHHUS JUCUUIINHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JaHUS WJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS ONEHKH 3HAHWI, YMEHNH U HABBIKOB M (WIH) ONbITA eATEJIbHOCTH

Pacuetrno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKJIIOYAET B ce0s1 6 pa3HOBapHAHTHBIX 3a71a4 MIPUMEPHO OJMHAKOBOT'O YPOBHS
cnoxkHoctu. Kaxknast u3 3amad, BKIIOUEHHBIX B 3ajanue PI'P, npencrasnser onny u3
TEeM Kypca TUCIHUIUTMHBI «[ uapaBinuka ¥ TUIpOITHEBMOIIPUBOIY.

[lepedyeHb TeM, paccMaTpUBaeMbIX B pacyeTHO-rpaduueckoil paborte, cie-
Iyronuii: GU3nYecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackaiis; muaBaHue Tell, OCTOMYUBOCTD; CUJIbI JABJICHUSI KUJKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHJIbI IABJICHUS KUJIKOCTH HA KPUBOJIMHEHHBIE TTOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH; YpaBHCHUE bepHyIUIH; peKUMbl JIBUKECHUS
KUJKOCTH; MOTEPH HAIopa Mo JIMHE; MECTHBIC CONTPOTUBIICHUS, UCTCUCHUE JKUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI OINpPEeICHUs pacxoaa KUIKOCTH, PacXo-
JIOMEPBI;, TUAPABINUYECCKUN yJap B HAIOpHOM TPYyOOIpPOBOJIE; THAPABINYECKUE Ma-
ITUHBI; 00bEMHBIN TUIPOTIPUBOI.

[Ipumep ycioBusi OAHOW M3 THUIOBBIX 3a7a4 pacueTHO-IpadUUECKOr pabOThI
MIPUBEJICH HIKE.

3agaua

Onpenenuts HaTs)KEHWE KaHata 1 yAep-
’KUBAIOILIETO 3aTBOP (CM. pHUC.), KOTOPBIA 3aKphI-
BAET KPYIJ0€ OTBEpPCTHE ¥ = | M B IUIOCKOH Ha-
KIIOHHOW CTEHKE, €CJIM 3aJaHbl CIEIYIOLIUE JIH-
HelHble pa3mepbl: H=3 M, /= 1,8 M u yrisl o =

o, = 60°. Puc. kx 3amaue

Texymee TectupoBanue. HeoOXoquMo Ui OLEHKH TEKYILIEH YCIIEBaEMOCTH U
YCBOSIEMOCTH M3Y4aeMOI'0 CTYJIE€HTAMU MaTepHuaia U MpearoaracT NpoBeAeHUE IBYX
TeCTUpOBaHMWM, 1o pasgeny «l'mapaBnuka» Ha Tembl «DHU3UUYECKUE CBOKCTBA
KUIKOCTU W ruapoctatuka» u «l 'maponnHamukay. Kaxnelid tect cocrout u3 10
BONpocoB. TecTupoBaHue MPOU3BOAUTCS B AIIEKTPOHHOM (hopmaTe Ha 5 u 11 Hepensx
yueOHOro cemectpa. Bblaepkka M3 DOpUMEpHOro OWIeTa TECTOBOIO —3a/aHUs
IIPEJICTABICHUH HUAXKE.

Quzuueckue ceovicmaa xcuokocmu u 2uopocmamuxa Bapuant Nel

Bormpocer OTBeThI
1.1. K xakuM cmitaM (MacCoBBIM HIIM TIOBEPXHOCTHBIM) OTHO- 1. Cuitsl TpeHUs B CHIIBI HHEPIIMH - K TIOBEPXHOCTHBIM, CHJIBI JaB-
CSITCSl CHIIBI TSKECTH, CHJIBI IABIICHMS, CHIIBI TPEHUS U CHIIBI | JIEHHS M CHIIBI TSDKECTH K MACCOBBIM.
nHEepUun? 2. K MaccoBbIM - CHIIBI TSDKECTH, CHIIBI HHEPLHUH U CHJIBI JaBlle-

HUS, K IOBEPXHOCTHBIM - CUJIBI TPEHUSL.
3. Ilpensiayne oTBeThl HEeBepHbI. JlaliTe cBON IpaBUIIBHBIA OT-
BET.
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1.2. Yemy paBHsieTCS pa3HOCTH AABJICHUH B IBYX OCCKOHEYHO 1. dp=p (Xdx + Ydy).

OJIM3KUX TOUKAX JKHIKOCTH, HAXOAALICHCSA B COCTOSHUM PaB- 2. dp = pXdx.
HOBecH:? 3.dp=pYdy.
Toukn pacrnonokeHsl Ha OHOW BEPTHUKAIIM, OCh Z HaIpaB- 4. BepHbIX 0TBETOB HeT. JlaliTe CBOil MpaBHUIIBHBIN OTBET.

JICHaA BBEPX, OCU X u'Y nexar B FOpHSOHTaJ'[BHOﬁ IIJIOCKOCTH.

T'uopoounamuxa Bapuant Nel

Bonpocs! OTBeTsl
2.1. 3MeHst0TCA 1M 0OYepTaHUs JIMHUN TOKa B ycTaHoBUBLIEMCs | 1. B ycraHoBuBLIEMCS — [ja, B HEYCTAHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JABHKCHUAX C TECUEHUEM BpEeMEHHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCS] — HET.

3.B YCTaHOBUBIIEMCS 1 HCYCTAHOBUBIICMCS — J1a.
4. B YCTAaHOBUBILIEMCS — HET, B HCYCTAHOBUBLIEMCS — Jid.

2.2. KakoBa cpeziHssl CKOPOCTb ITOTOKA B cedeHnu momanso 8,0 | 1.2,0 m/c
CM2, €CITH pacxop noroka 1,6 i/c? 2.0,2 m/c
3.0,5 m/c

4. BepHbIX OTBETOB HET

JlabopaTopubie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKpEIUICHUE
TEOPETUUYECKOT0 MaTepuaia MUCIUILTMHBEI «[ uapaBivka v TUAPOITHEBMOINIPUBOAY, B
pe3yJIbTaTe CTYACHT JO/DKCH 3HATh OCHOBHBIC ITOJIOKEHHUS CTATHKH W JUHAMUKH
KHUJIKOCTH, COCTABJISIONINE OCHOBY pacueTa THJIPaBINYCCKUX CHCTEM; YCTPOUCTBO U
NPUHIMI  JEHCTBUS THAPABIMYECKUX MAIIWH; YMETh NPUMEHATH CpEICTBa
M3MEPCHUS OCHOBHBIX THAPABIMYECKUX MapaMETPOB; UCIOJIb30BaTh HOPMATUBHEIC U
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU W3yUECHUU
CICIUMANTBHBIX JUCIHIUIMH, BJIAJIETh METOJAMH pacueTa THIPABIMYCCKUX CHCTEM H
nogdopa  THAPOMEXAaHMYECKOrO  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHECHHUSA
THJIPABINYECKUX HMCCIEIOBaHM, 00OpabOTKM W aHanm3a WX pe3yibTatoB. B kypce
«['mapaBmuka ¥ TUAPONMHEBMOIIPUBOA»  MPEANOJAracTcss  BBIMOJTHCHHE 8
1a00paTOPHBIX PadoT.

Jloryck K BeIMOHEHUIO JIP TPOMCXOANUT IIPH yCIIOBUM OCBOCHHS MaTepHalia
HaJIWMYUsSg Yy CTYACHTA 3allOJIHCHHOW TaOJHWIbI ONBITHBIX JaHHBIX B JKypHAJe
naboparopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUUECKHUM MaTepUaIoM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJUT B (hOpPME JTOKIada CTYACHTA MO BBITOJHCHHON
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.

IIpumep mepedHsi BONPOCOB NpHU 3amurTe JadopaTtopHoi padorbr Ne 1
«OcHOBHbBIC (PU3HYECKHE CBOMCTBA KUIAKOCTEN»

1.1 Kakue ¢usnueckue cBoiicTBa xxuakoctu Bl 3Haere?

1.2 laiiTe onpeneneHne MIOTHOCTH, YAEIbHOIO U OTHOCUTEIIBHOTO BECa KU~
KOCTH.

1.3 Yto Takoe TemIepaTypHOE paCIIUPEHHE U COKUMAEMOCTh KUIKOCTH? Uem
OHM XapaKTEPU3YIOTCS?

1.4 [laiiTe omnpeneneHne BA3KOCTU KUAKOCTU. Kak 3amuchIBaeTCsl BbIpaKEHHE
JUIsl KacaTeNIbHOTO HAIPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
HprotoroMm?

1.5 KakoBa cBsI3b NMHAMHYECKOM M KHMHEMATHYECKOM BA3KOCTH, KAKOBBI UX
eauHuIbl n3Mepenus? Kakumu npubopamu ornpeaensercs BI3KOCTh KUIKOCTH ?
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IpakTnyeckue 3anatus (I13) HampaBieHbl Ha 3aKpeIUieHUE TEOPETHUECKOTO
MaTepuaia TUCIUIUIMHBI «[ uapaBivKa U THAPOITHEBMOIIPUBO», B PE3YNIBTATE YETro
CTYJCHT OBJIaJIeBACT HABBHIKAMU UCIBITAHWN M MOI0Opa MO 3aJaHHBIM IMapameTpam
THJIPOMEXaHUYECKOTO  O0OpyJOBaHHWs, TMpaBWJIaM COCTAaBICHHUS W  MOHTaXa
THIPABINYECKUX U THEBMATHIECKIX CUCTEM.

B xypce «['uapaBiuka v THIPOITHEBMOIPUBOI MPEIIOIaraeTcsi BHIOJIHEHNE
8 mpakTuyeckux padoT.

Jomyck k [13 mpoucXoauT MpH YCIIOBUU OCBOCHHSI JICKIIMOHHOTO MarepHhalia
o teme 3aHATHSA. OTYeT O BHINOJHEHUH MPAKTUYECKOTO 3aHITHS MPEACTABISCTCS B
BUJIC TTOJTHOCTHIO BBHITIOJTHEHHOTO 3aJlaHusl, TIOJYYEeHHOTO OT MPEnoiaBaTeisi, B BUIC
pacyeToB M TMpH HEOOXOAMMOCTH TIpadUyeckoro marepuaia. 3alura oT4yeTa
IPOXOANT B (pOopMe OTBETOB Ha BOMPOCHI IIPETIOAaBATEIIS.

Ilpumep mnepedyHsi BONPOCOB MNPH 3alMTEe NMPAKTHYECKOil padoTbl Ne7
«CocTaBJjieHHe CXeM I'HAPaBJINYECKOro NpPUuBoOIa»

7.1 PacckaxuTe 0 Ha3HAYEHUM CWJIOBOM 4acTu ruaponpuBoaa. M3 kakux nmoj-
CHUCTEM OHA COCTOUT?

7.2 Ha3znaueHue sHEpProodecneynBaroIie moICUCTEMbI CUIIOBOM YacTH TUJIPO-
npuBoja. Kakue ycTpoiicTBa BXOST B €€ COCTaB?

7.3 Ha3zHaueHue HanpaBJsIoIed U peryIupyroieil moJCUCTEMbl CUIIOBOM Yac-
TU ruzponpuBoaa. Kakue ycTpoiicTBa BXOAST B €€ COCTaB?

7.4 Ha3zHaueHHe MCIOJIHUTEIBLHON MOJACUCTEMBI CHUJIOBOM YacTU THAPOIPUBO-
na. Kakue ycTpoiicTBa BXOAST B €€ COCTaB?

7.5 TloscHuTe Ha3HaueHWE Hacoca, THApoOaka, GUIBTPOB B COCTaBE THUIPO-
npuBoja. Kak onu otoOpaxaroTcs Ha THAPABIMYECKUX CXeMax?

IlepeyeHb BONIPOCOB K 3K3aMeHY MO IMCUUIINHE

Paznen 1. 'mapaBiauka

OcHoBHBIE (PU3MUYECKHE CBOWCTBA KUJKOCTH.

Cuiibl ¥ HaNpsDKEHUS B KUAKOCTU. ['mapocTatnueckoe AaBiaeHuUE.

I'mapocratryeckoe 1aBIEHUE U €r0 CBOMCTBA.

BriBog nuddepenmanbHbIX ypaBHeHUN Ditnepa.

BriBectu u3 ypaBHeHus Ditiepa popMyIly AaBieHHs MTPU aOCOIIOTHOM PaBHO-

BECHUHM )KUJIKOCTHU B COCYZI€ U YPaBHEHNE ITIOBEPXHOCTU PABHBIX JTABICHUN.

6. AOCOJIIOTHBIM U OTHOCHUTENIbHBIA MOKOW KUAKOCTH. BBIBOJ OCHOBHOTO ypasB-
HEHUs TUAPOCTATUKHU B TudPepeHiranbuoin hopme.

7. BBIBOJ OCHOBHOT'O YpaBHEHHUSI THIPOCTATUKHU.

8. Joxka3zatp 3akoH Ilackans. YCTpOWCTBO M NMPUHLMI pacyeTa TUAPABINYECKOTO
mpecca.

9. TlonsiTue aGCOMOTHOIO JABIEHUS, N30BITOUYHOTO AABJICHUS U BaKyyMa.

10.2KunkoctHble puOOpbl A1t U3MEpPEHUS! U30BITOYHOTO IaBJICHUS U BaKyyMa.

l1.I'nnpoctatnueckuil Hanop. [loka3aTe Ha yepTexkKe coCyna C KUIAKOCTHIO U Ibe-
30METPaMH THAPOCTATUYECKUI HAIIOP U €70 COCTABHBIEC YACTH.

12.0Onpenenenuie cuibl JaBJICHUS KUAKOCTH HA MJIOCKYIO (PUTYPY MPOU3BOIBHOM
(GOpMBI U TOYKH €€ MPUITOKEHUS.

NhAELD =
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13.Onpenenenue cuiibl JaBIEHUS KUAKOCTH HA MJIOCKYIO0 (GUTYPY MPOU3BOJIBHOMN
dbopmbl. ['napocraTuyeckuii napaaokc.

14.ITocTpoeHne >MOp THAPOCTATUYECKOTO NABIEHUS KUIKOCTH Ha IUIOCKUE U
JIOMaHBIE CTEHKH.

15.0npenenenue cuiabl THAPOCTATUYECKOTO JABJICHUS HA MPOU3BOJIBHYKO KPUBO-
JMHEWHYIO TOBEPXHOCTb.

16.0Onpenenenue BEPTUKAIBHOW COCTaBISIONIEH CUIIBI TMAPOCTATUUECKOIO JaB-
JIEHUs Ha MPOMU3BOJBHYIO KPUBOJIMHEHHYIO MOBEPXHOCTh. [locTpoeHue Ttena
JABJICHUS.

17.0npenenenne TOPU3OHTAIBHONW COCTABJIAIONIEH CHJIBI THUAPOCTATUYECKOTO
JABJICHUS HA IPOU3BOJIBHYIO KPUBOJIMHENHYIO TOBEPXHOCTb.

18.3akon Apxumena.

19.00BACHUTD CIAEAYIONMINE TOHSATHUSA:

- YCTaHOBUBUIEECS U HEYCTAHOBUBIIIEECS JBMKCHHUE;
- TPaeKTOpHs M JIMHUA TOKA;

- HamopHOe U OE3HaNOPHOE JBUKEHUE;

- paBHOMEPHOE IBUKEHUE.

20. BriBecTH ypaBHEHUE HEPA3PBIBHOCTHU ISl DJIEMEHTAPHOU CTPYIKU HKUAKOCTH.

21.BbIBOX ypaBHEHHUs bepHyIUH 715 3JIEMEHTAPHOM CTPYUKH KUJKOCTH.

22.Pacxon u cpenHssl CKOPOCTh IO CEYEHHIO MOTOKA. BBIBOJ ypaBHEHUS HEpas3-
PBIBHOCTHU JJI IOTOKA. JlaTh MOHSATHE CMOYEHHOTO MEepUMeTpa U THIpaBiInuye-
CKOr'0 pajuyca.

23.BbIBOJ ypaBHEHU BEpHYIUIN 111 yCTaHOBUBIIETOCA, MIJIABHOU3MEHSIOLIET0CS
MIOTOKA KUAKOCTH. BUABI CyIIECTBYIONINX OTEPH HATIOPA.

24.Hanucath ypaBHeHUe bepHyimu /uisi HOToKa B 0OLEM BHJIE U B CIEAYIOIIUX
YACTHBIX CIIydasiX:

- HamopHOE PaBHOMEPHOE JIB)KCHUE;
- HamopHOE PaBHOMEPHOE JBUYKEHHUE MO TOPU3OHTAIIBHOM TpyOe;
- 0e3HanopHOE paBHOMEPHOE IBUKEHHUE.

25. PexxuMbl IBUKEHUS XKUAKOCTH. Yuciao PeilHombaca 1 ero KpuTUYeCKOE 3Haue-
Hue. 3a4eM IpH pacuere TUAPaBIMYECKUX CHCTEM HYXKHO 3HATh PEKUM JIBH-
HKEHUS KUIKOCTH.

26. ®opmyna lapcu. OmnpenesieHHe MOTEph HAlopa Ha TPEHHUE IMPU HAIOPHOM
JIBUKEHUU B KPYTJBIX TpyOax B 3aBUCHUMOCTHU OT pPEXUMA JBUKECHUS.

27. OnpeneneHue NOTepb HAaIoOpa Ha TPEHUE MPU HATTIOPHOM JIBHXKEHUU B KPYTJIIbIX
Tpy6ax. Beioa hopmynsr [le3n.

28. MecTHble oTepu Haropa. X BOZHUKHOBEHHUE, BUBI U CIIOCO0 ONpeieNeHus.

29. Knaccudukanus TpyOoonpoBooB. TuIbI pemiaeMbIX 3a7ad IpU pacuere Tpy-
OOMPOBOIOB.

30.T'uapaBnuyueckuii pacyeT KOPOTKUX TPyOONpOBOAOB. THIIBI periaeMbIX 3a1ad.
Br16op cedenuit 1715 coctaBiieHus ypaBHeHus bepHysu.

31.BeiBox dopmysbl JKyKOBCKOTO MOBBIIMICHUS JABJICHUS MPHU TUAPABIMYECKOM
ynape. [Ipsimoii u Henpsimoit ynap. CriocoObl mpeI0TBpallieHusl yiapa.

32.TlonsiTus Masnoe u OOJbIIOE OTBEPCTUE; TOHKAS U TOJICTasi CTEHKA; COBEpIICH-
HOE ¥ HECOBEPUIEHHOE, ITOJIHOE U HETIOJIHOE CKAaTUE CTPYU; NUHBEPCUS CTPYH.
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33.BeiBecTu POpMyIly UCTEUEHHMS KUJIKOCTU Yepe3 MaJlo€ OTBEPCTUE B TOHKOM
CTEHKe B aTMOc(hepy.

34. Knaccudukanus HacaakoB. OCOOEHHOCTH UCTEUEHHUS Yepe3 HACAKU.

35.Knaccudukanus HacagkoB. BeiBecTu (opmyny UCTEUEHMS KUAKOCTH Yepes
MaJjioe OTBEPCTHE B TOHKOM CTEHKE B aTMochepy.

36. KoadunumeHntsl ckopocTu, cxarus, pacxoaa. [louemy npu ToMm ke Harope u
JuaMeTpe OTBEPCTHUS U HacaJKa pacxo] Hacajaka OoJbllie, YeM OTBEpCTHUs

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

1. Knaccudpukauus HacocoB. OCHOBHOE pa3ivuue MeXIy IByMs kinaccamu. Kak
ATO PA3JIUYMUE CKA3bIBAETCS HA 3aBUCUMOCTH MEK]ly HAllOPOM U MOJAYEN HACO-
COB M Ha PETYJIUPOBAHUU MTOJAYU.

2. Yrto Takoe Hamop Hacoca? BeiBecTn mpoeKkTHYI0 (OpMYITy Haropa Hacoca.

3. Uro takoe mojaya Hacoca? BbIBecTH 3KCITyaTallMOHHYIO (OpMYIy Harmopa
Hacoca.

4. Hamop, mogava U MOIIHOCTh Hacoca. [lonHbIN, ruapaBIuyecKuii, 00HEMHBIH,

MEXaHMYECKHUH K.I1.JI. Hacoca.

Bb1BO1 OCHOBHOTO ypaBHEHHs paOOThl HEHTPOOEHKHBIX HACOCOB

6. YcTpoilcTBO M MPUHIMN JEUCTBUS LIEHTPOOESKHBIX HacocoB. Ilyck ux B pabo-
Ty. Paboune xapakTepucTUKU LHEHTPOOEKHOTO HAcoca.

7. BeiBoa dhopmysibl Hamopa IeHTPOOEKHOT0 Hacoca.

8. Pabouas xapakrepuctuka H — Q nentpobexHnoro Hacoca. TeopeTuueckoe on-
penenenue ee popmel. Kak oHa CTpoUTCS MpakTHUECKU. XapakTepUCTUKU N —
Qun-Q.

9. IlepecueT pabounx XxapakTepucTuk HeHTpooexHoro Hacoca H — Q u N — Q Ha
HOBYIO YaCcTOTY BpallleHus1 paboyero Kojeca.

10.06Touka pabodero koJjieca EHTPOOEKHOTO Hacoca. Kak U3MEHSI0TCs Mpu 00-
TOYKE HAoOp U MOIIHOCTh, YeM 3TO O0BsICHAETCA?

11.Xapakrepuctuka TpybonpoBoaa. Pabouas Touka npu paboTe Hacoca Ha JaH-
HBIN TPyOOITPOBO/I.

12.Cioco6sl peryianpoBaHus MoJauu LHEeHTPOOESKHBIX HACOCOB.

13. [MapannenbHas ¥ mocienoBaTeNbHas paboTa HEHTPOOESKHBIX HACOCOB Ha 00-
i TpyoonpoBoa. IHPEeKTUBHOCTD MapauieIbHOW pabOoTHI.

14.TIpenenbHas BeicoTa BcacbiBanusa. KaBurtanus. bopsba ¢ kaBuTanuei.

15.1Tog6op Hacoca o pabo4yrM XapaKTepUCTUKAM.

16.00bemMHubIe Hacockl. OOmas GopMyna UX NPOU3BOJUTEIHHOCTU. XapaKkTep 3a-
BucuMocTy Mexay H u Q nmpu nmocTosiHHON yacTtoTe BpaumeHus. Perynuposa-
HUE MOJaYu.

17.1TpuHIun 1ecTBUS U OCHOBHBIE THIIBI MOPIIHEBBIX HACOCOB. VX TOCTOMHCTBA
u HepocTatku. PerynupoBanue nonaun. CpenHss MPOU3BOAUTEIBHOCTD MOPII-
HEBBIX HACOCOB.

18.®opmyna MrHoBeHHOTO pacxoja. ['paduku mogaur mopuIHEBbIX HACOCOB MPO-
CTOr0, IBOMHOI'O U TPOMHOTO JIEHUCTBUS.

19.Tunel poropHbix HacocoB. COcOOBI peryupoBaHus MOJA4YM Pa3IUYHbIX TH-
IIOB POTOPHBIX HACOCOB.

e
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Paznen 3 I'mapaBiauveckne ¥ NHEBMaTH4YeCKUE PUBObI

1. Yro Ha3bIBalOT 00OBEMHBIM THAPONPHUBOIOM U 0OBEMHON TUaporepeaa-
yeil? Knaccudukanus 00beMHOT0O THIPOPUBOJIA.

2. CtpykTypHas cxema 00b€MHOTO THIPONPUBOJIA.

3. Ha3nauenue sHeprooOecrneunBarouieli, HalpaBisIIOIIEH U pPEryaupyro-

€U, UCTIOJIHUTEIIPHOM MTOACUCTEM CUJIOBOM 4acTh ruaponpusona. [lepeuncnure oc-
HOBHBIE 3JIEMEHTHI MMOJICUCTEM CUJIOBOM YaCTH TMAPOIPUBO/A.

4. OcHOBHbBIE YacTH OOBEMHOT0O TUIPONPHUBOJA M MX HazHadueHue. Cxema
00bEMHOTO TUIPONPUBOA TMOCTYIMATEIHBHOTO U BPAIIATEILHOTO ABUXKEHHS C JIPOC-
CEJIbHBIM PETYJIUPOBAHUEM.

5. OcHOBHbBIE YacTU OOBEMHOT0O TUIPONPHUBOJA M MX HazHaueHue. Cxema
00bEMHOTO THIPONPHUBO/IA MOCTYNATEIBHOTO M BPAIIATEIIBHOTO JABUKEHUS C 00bEM-
HBIM PETYJIMPOBAHUEM.

6. CrpykTypHas cxeMa MHEBMOIIPUBO/IA.

7. Hasznadyenue sHeprooOecrneunBaromiei, HaAmpaBpiIsomed U peryiupyro-
1IEH, UCIOJHUTEILHON MOJICUCTEM CUJIOBOM YacTh NHeBMompuBoza. llepeuncnure
OCHOBHBI€ 3JIEMEHTHI MOJICUCTEM CHJIOBOM YaCTU MHEBMOIIPUBO/IA.

8. Kakue mHeBMaTnueckrue 3JIEMEHTHI BKIIIOUAET B ceOsi IHEproobecneyu-
BaloOIllasi MOJICUCTEMA CHJIOBOM 4acTU MHEBMoOINpuUBoAa? B dem 3akirodaeTcs UX Ha-
3Ha4YeHUE?

0. [lepeunicnuTe 3JIEMEHTHI, BXOMSIIME B HANPABIAIOUIYIO U PETYIUPYIO-
LIYI0 TOJICUCTEMY CHUJIOBOM 4acTH MHEBMOIPUBOAA. B yeM 3akimrouaeTcs uX Ha3Haye-
HUE?

10. IlepeuncnauTe 3J€MEHTHI, BXOASIIME B HUCHOJHUTEIBHYIO TOJICUCTEMY
CUJIOBOM YaCTH ITHEBMOIIPUBOIA. B ueM 3akiovaeTca ux Ha3HaYeHue?

11. bBioku MOArOTOBKHU CKATOTO BO3AYyXA.

12. Kakue nporpaMMHbI€ MPOAYKTHI MOKHO UCIIOJIB30BaTh JIJII COCTABICHUS
MPUHIUITHAIBHBIX THAPABINYECKUX U MTHEBMATUYECKUX CXEM?

6.2. Onucanmne nmokasareseil 1 KpuTepueB KOHTPOJIS YCIIeBAeMOCTH,
ONUCAHNeE HIKAJ OlleHMBAHUSA

Onenka Tekyie padboTbl U TPOMEXKYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
J€TCSI HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJIS U OLEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJS M OLUEHKU YCIIEBAEMOCTHU CTYJIEHTOB IMpEJICTaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OI[CHOK IO YETHIPEXOANIbHON CUCTEME «OTIUYHO», «XO-
POLLIOY», «YAOBIETBOPUTEIBHOY, HEYIOBICTBOPUTEIBHO.

Kputepuu onieHKH BbINOJHEHUS TECTOB:

Texyiiee TectupoBanue (B 3JIEKTPOHHON (hOpME C HUCIIOJIB30BAHUEM HH(PPOBOTO
ceppuca Anpex.dopmbl) mpoumsBogutTcss Ha 5 u 11 Hemenmsix y4eOHOro cemecTpa.
Kaxnprii Tect cocrout u3 10 BonpocoB. Kputepun onieHuBaHUS:

- IpaBWJIbHBIE OTBETHI HA 5 U MEHee 3aJaHuii — 2 6asa,

- IpaBWJIbHBIE OTBETHI HA 6 - 7 3amaHuii — 3 O6aa,

- IpaBWJIbHBIE OTBETHI HA 7 - 8 3amaHuil — 4 6ana,
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- IpaBWJIbHBIE OTBETHI Ha 8§ - 10 3amanuii — 5 Gasios,
OCHOBaHUAMH IS CHHUKEHUS OLIEHKHU Ha | 0ajl1 HEMOJIHBINA OTBET.

Kpurepuu onieHKM BHINOJHEHHUS M 31U THI J1a00PATOPHBIX PadoT:

K 3amure naGoparopHoil pabOThl NPEACTABIAECTCA OTYET C IOJHOCTBHIO
00pabOTaHHBIMU pe3yJIbTaTaMU MU3MEPEHUH, rpadUuecKUM MaTepUagoM, BHIBOJAMHU.
Otuer He MOXeT OBbITh NPUHAT M TOJUICKUT JOpPabOTKE B cCliyyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHbIX (hopMyll, 0003HAYEHUH U T.I.; OTCYTCTBHSI HEOOXOJIHUMOTO
rpaduuecKoro Marepuaia; HeKOppeKTHON 0OpabOTKU pe3yIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHO paboTre NpoxoAUT B ¢GopMme IoKIana
CTYJ€HTa 1O BBIIIOJIHEHHOW pPabOoTe M OTBETOB Ha BOMNPOCHI MpeErnojaaBaTesis 0
TPAAULIMOHHOM CHCTEME OLEHKM CcuUCTeMe. B cilydae monydeHHMs NpU 3alluTe
nabopaTopHOil  pabOThl  HEYOBIETBOPUTEIBLHON OIEHKH, pabdoTa MOIJIEKHUT
IIOBTOPHOU 3alILUTE.

Ta0muma 7

Kpurepuu onieHuBaHMs 3aUTHI JIA0OPATOPHBIX padoT
Kpurtepuu oneHnBaHust
«OTJHYHO» — CTYJICHT H3JIaracT COJCp)KaHHE BOIPOCa JIOTHMYCCKU
BEPHO, AapryMEHTUPOBAHO, YyMEET [JelaTh BBIBOJbI; IIPAaBUJILHO
(dbopMyaupyeT OCHOBHBIE 3aKOHBI, 3HA€T U TMPUMEHSECT OCHOBHBIC
(hopMyJIBI M pacyeTHBIC 3aBUCUMOCTH TI0 TeME JJA00PaTOPHOUM pabOTHI
«XOPOIIO» — CTY/ICHT M3JIaracT COJICPXKAHUE BOTPOCA JIOTUIECKH BEPHO
U II0 CYHICCTBY, YMCECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IMPUMCPLBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HE3HAYHUTCIBbHBLIC
OIIHUOKHU WIIA OITMCKH, YTO B IICJIOM HE€ BBLI3BIBACT COMHEHHUM B OCBOCHHH
TEMbI JJabopaTopHON pabOThI
«YIOBJIETBOPUTEIbHO» — CTYJACHT HE B IIOJHOW Mepe BIajeer
HaBbIKAMH JIOTUYHO ¥ aApryMEHTHPOBAHO W3JIaraTh COJCp)KaHHE
Martepuana, HMMeeT OOIMe 3HAHWUS OCHOBHOTO COJCPKAHHS TEMBI

Onenka

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«»
(xoporro)

[Toporossiii ypo-
BeHb «3» (ymoBiie-

TBOPHTENbHO) paboTel 0€3 OCBOEGHHUS HEKOTOPBIX CYIIECTBEHHBIX IOJIOXKEHUMH,
AOIMYCKA€T HCTOYHOCTHU, OAHAKO YMCCT NPUMCHATHL 3HAHUA U YMCHUA 110
TeMe paldoThl,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIbHO» — CTYJICHT HE OCBOWJI 3HAYUTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEp)KaHWs ~ Marepuajga  JlabopaTopHOM  pabOTHI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHHUU Marepuraia, HEC YMCCT BLIACIUTDH
TCJ'IBHO) TJIaBHOC U CA€JIaTh BBIBOIbI.

Kputepyuu ouieHKH BBINIOJHEHUS M 3aIIUTHI IPAKTHYECKUX 3aHATHI:

K 3ammre mnpakTuyeckux pabOT NPEACTABISIETCS OTYET O BBINOTHEHUU
MpakTuYeckoil paboThl. OTYET HE MOMKET OBITh MPUHAT U TOJUICKHUT JAOpaboTKe B
cllyyae: OTCYTCTBUS HEOOXOJUMBIX  pacueTHbIX (opMyl, 0003HAYEHUH U T.IL.;
OTCYTCTBHUSI HEOOXOAUMOro rpaMyeckoro marepuajga B BHUJIE CXEM, PUCYHKOB WIIH
rpaduKOB; HEKOPPEKTHOM OOpabOTKH pe3ylbTaTOB M3MEPEHUN WM pacyueToB;
HEBEPHOM BBIOOPE TPEOYEMOro rHIpOMEXaHNYEeCKOro 000PYA0BaHUSI.

3amura oT4eTa MPAKTUUYECKOTO 3aHATHS IPOXOIUT B (popMe JoKIana cTyaeHTa
M0 BBIMOJIHEHHOW paboTe U OTBETOB HA BOMPOCHI MPEMNOJaBATENS MO TPATUIIMOHHON
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CUCTEME OLICHKHU cUCTeME. B ciydae noiydeHus Npy 3alIuTe TPaKTHUYECKOTO 3aHATHS
HEYJIOBJIETBOPUTEIbHOMN OLIEHKH, pad0Ta MOJJIEKUT MMOBTOPHOM 3aIUTE.

Ta0muma &

Kputepuu oueHnBaHus 321UMTHI NPAKTHYECKUX 3aAHATHI

Onenka

Kpurtepuu ouennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

«OTJHYHO» — CTYIEHT H3JaraeT COJIEpKaHHE BOIPOCA JIOTHUYECKHU
BEpPHO, ApryMEHTHPOBAHO, YMEET [eNlaThb BBIBOJbI; MPABUIBHO
(dbopMyaupyeT OCHOBHBIE 3aKOHBI, 3HA€T U TMPUMEHSET OCHOBHBIC
(hOopMYJIBI M pacYETHBIC 3aBUCUMOCTH T10 TEME MPAKTUYECKOTO 3aHITHUS

Cpennuii ypoBeHb
«»
(xoporo)

«Xopomio» — CTYACHT U3JlaracTt COACPKaHUC BOIIpOCa JIOTUICCKU BEPHO
U II0 CYHICCTBY, YMECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH WM HC3HAYWTCIIBHBLIC
OIIMOKU UJIN OITMCKH, YTO B IICJIOM HE€ BBI3BIBACT COMHCHHUM B OCBOCHHH
TEMBI IPAKTUYCCKOT'O 3aHATUSA

[Toporossiii ypo-
BeHb «3» (ymoBiie-

«YHAOBJICTBOPUTEJIBHO» — CTYACHT HE B IIOJHOW Mepe BIAJEET
HaBbIKAMHM JIOTUYHO M apryMEHTUPOBAHO M3Jararb COJEpKaHUE
Marepuaiga, HMMeeT OOIlMe 3HAHUS OCHOBHOTO COJACPKAHHS TEMBI
3aHATUST 0€3 OCBOGHMSI HEKOTOPBIX CYHIECTBEHHBIX IIOJIOKEHUH,

TBOPHUTEIBHO)
JOITyCKaeT HETOYHOCTH, OJTHAKO YMEET NMPUMEHATh 3HAHUS U YMEHHS 110
TEeMe 3aHITHS,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHBb «2» (HEe- | CONEpaHMWA  Marephaja  MPAaKTUYECKOTO  3aHATHSA;,  JIOYCKaeT
YIIOBJIETBOPH- CYIIECTBEHHBIC ONIMOKH B M3JIOKEHUH MaTepHalia, He yMEET BBIJCIUTH
TEJIFHO) TJIABHOE M CJIENIATh BBHIBOJIBL.

Kputepuu oueHKH BBINOJHEHU pacyeTHO-rpaduyeckoi padorsl (PI'P)

PacueTHo-rpadguueckass paboTa cOCTOUT W3 6 pa3HOBApUAHTHBIX 3a7ad IO
TeMaM H3y4aeMoOro Kypca IUCHUIUIMHBI «[ WapaBivka W THUIPOIHEBMOIPUBOI
MPEANoiaraloliuX  BBIMOJTHEHUWE  TUAPABIMYECKUX  PacyeToOB,  IMOCTPOEHUE
TUAPABIMYECKUX CXeM, TrpaduKoB WIM JAuarpamMM. 3aJaHhMe€ Ha pacyeTHO-
rpaduyekyro padoTy BbgaloTcs Ha 1 - 2 Hemensx ydeOHoro cemectpa. CTyACHTHI
CaMOCTOATENbHO BhINONHAIOT PI'P 1 npencraBisior ee B pyKOMUCHOM WIJIM NI€YaTHOM
BUJIe Ha nucTtax popmara A4. PacueTHo-rpaduueckas pabota He MOXKET ObITh IPUHSITA
U TOMIEKHUT JOpadOTKe B Ciy4yae: OTCYTCTBHA HEOOXOAMMOIo rpauyuecKoro
MaTepuaiga Wi OTCYTCTBHE B rpauUuecKkoM Marepualie HeoOXOIUMBIX 00O03HaueHUMH
(cunbl, [aBlEHUS, PACCTOSHUS, IUIOUIAAM U T.J.), HCHOJIB3YeMbIX B pacyeTe;
HEKOPPEKTHON 00pabOTKK pe3yabTaToB pacueToB. Beimonnenune PI'P  saBisercs
00s13aTeNIbHBIM AJIEMEHTOM, BIUSIONIMM Ha IOMYCK, K C/laye AK3aMeHa 10 TUCLIUILIHHE.

Tabmuma 9

Kpurepuu ouennBanus PI'P
Kpurepun oneHnBaHus

COTJIMIHO» — CTYACHT CaMOCTOATCIIBHO U B ITOJTHOM 00beMe BBITTOTHUII
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWII
penieHue 3auay.

«Xopomro» — CTYACHT CaMOCTOSATCIBHO U B IIOJTHOM 00beEME BBINOIHUI
PI'P norumyHo, mnocinenoBaTebHO MW APTYMEHTHUPOBAHO  M3JI0KWII
pEICHUE 3aJa4, HO B PCIICHHWU 3ada4 HMCIOTCA HE3HAYUTCIBbHBIC

Onenka

Bricokuii ypoBeHb
«5»

Cpennuii ypoBeHb
«»
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OLIMOKU ¥ HETOYHOCTH.
«YHAOBJIETBOPUTEJIBHO» — CTYIACHT CAMOCTOATEIBHO M B IOJHOM
o0veme BbmonaHwI PI'P, oxgHako B pelieHuM HUMEIOTCS OMIMOKU U

[Toporossiii ypo-

BEHb «3» HETOYHOCTH, OTCYTCTBYET IIOSICHEHHMsI METOJMKHU pELIeHus 3ajad,
HeOpexxHoe odopmiieHne paboThI
«HEY/I0BJICTBOPHUTEIbHO» — CTYJICHT He BbINOIHWI PI'P
MuHUMaITbHBIN

YPOBEHB «2»

HpI/I IMOJIYUYCHUHN HeYIIOBHCTBOpHTeHBHOﬁ OLOCHKH IIO pacquHO-rpa(bI/IquKoﬁ
pa60Te OHAa MMOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOfI caauc.

Kpurepuu oneHuBaHMS MPOMEKYTOYHOI0 KOHTPOJIS:

K »sk3ameHy nomyckaercss CTYAEHT, NOJHOCTBIO BBIIIOJHUBIINN BCE BUIBI
y4eOHOM 1 caMOCTOSTENbHONU PAOOThI M CIABIINNA OTYETHBIE MAaTEPHUAIIbI.

DK3aMeH MPOBOAUTCS B YCTHOH (hopme B BUJE TOKIaAa CTYJEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMpPEACTABICHUEM HA JIUCTE OTBETA: YPaBHEHUH,
dbopmyn, pacueTHbIX cxeM, rpadukoB U T.II. U OTBETOB (ecnu MmoTpedyeTcs) Ha
JOTIOJIHATEIIbHBIE BOMPOCHI IIPETO1aBaATENS.

KauecTtBo ocBOeHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBIICHHBIX
oOmenpodeccuoHanbHbIX U MPOQPECCUOHANBHBIX KOMIIETEHLMM, 3HAHUA U YMEHUS
CTYyJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULIMOHHON TEXHOJIOTUEN:

Tao6muma 10

Kputepuu oueHnBanus pe3yJbTaToB 00y4eHHUS
Kpurtepuu oueHuBanus

OLICHKY «OTJHYHO0)» 3aCIyKUBAET CTYJICHT, KOTOPbIM HU3JIaraeT coaep-

JKaHHEC BOIIPOCA JIOTHYECKHU BEPHO, AprYMCHTUPOBAHO, YMECT ACIIATh

BBIBO/IbI; IPAaBUJILHO (DOPMYIIHPYET OCHOBHBIE 3aKOHBI TUAPABIUKY;

Onenka

BrIcokuil ypoBeHb
«5»
(OTAM4YHO)

3HAET U NPUMEHSET OCHOBHBIE (DOPMYIIBI M pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa IMAPABINYECKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIMUI JA€UCTBUS U OCHOBHBIE XapaKTEPUCTUKHN pabOThI THpaB-
JIMYECKUX MAIIUH U IIPUBOJIOB.

KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIINHOMN, ¢(OPMUPOBAHBI HA
YPOBHE — BbICOKMIA.

Cpennuii ypoBeHb
«»
(xoporo)

OLICHKY «X0POILLI0» 3aCIYyKMBAET CTYICHT, KOTOPBIN U3J1araeT ColaepKa-
HHE BOIIPOCA JIOTUYECKU BEPHO U I10 CYHIECTBY, YMEET JI€JaTh BBIBOJBI U
MIPUBOJUT MPUMEPHI U3 ITPAKTUKH, HO JOIYCKAET HEKOTOPBIE HETOYHO-
CTH U HE3HAYUTENIbHbIE OIIMOKH UITU OIKMCKHU, YTO B IIEJIOM HE BbI3bIBACT
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.

KoMnerenuum, 3akperui€éHHbIe 32 JUCHUIUIMHOMN, ¢(pOPMHUPOBAHBI HA
YPOBHE — XOPOLIMi (CpeIHuii).

[Toporossiii ypo-
BeHb «3» (ymoBiie-
TBOPHUTEIIBHO)

OIICHKY «y/0BJIE€TBOPUTEIBHO» 3aCITY)KUBACT CTYICHT, KOTOPHIA HE B
TTOJIHOM MEPE BJIAACCT HABBIKAMU JIOTUYHO U apryMCHTHPOBAHO HU3JIa-
rath CO/IEpXKaHNEe MaTepHaja, UMeeT O0IIne 3HaHUI OCHOBHOTO COZEp-
JKaHUs JUCHUITIIMHBI 0e3 ocBoeHUs HEKOTOPBIX CYIICCTBCHHBIX I10JIO-
)KCHI/II\/II, AOITYCKACT HCTOUYHOCTH U 3aTPYAHACTCA B TCOPETUIYCCKUX BbI-
BOJax, OJHAKO YMECT NPUMCHATDH 3HAHUA U YMCHUA B IIPAKTHICCKUX
paboTax, BiajieeT HaBbIKaMU padOThl CO CIIPAaBOYHOM M y4eOHOM uTe-
paTypoil, yMeeT 0JIb30BaThCSI HOPMATUBHBIMU JIOKYMEHTAMH.
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KoMnerenuum, 3akperui€éHHbIe 32 JUCHUIUIMHOMN, ¢(pOPMUPOBAHBI HA

YPOBHE — 10CTATOYHBIIA.

OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAECT CTYACHT, KOTOPBIM HE
MyHMMaNbHBIM | OCBOWJI 3HAYMTENBHYIO YacTh COJEPKAHHS JWCIUIUIMHBI, JTOITYCKAeT

YPOBEHB «2» (He- | CyIIeCTBCHHbIC OIIMOKHM B M3JI0KCHUHM Marepualia, He B MOJHOH Mepe
YIOBIIETBOPHU- BJIAJICET METOJAaMU BBINOJHEHUS THAPABINYECKUX PACUETOB; HE YyMEET

TEJIBHO) BBIJICJINTH TJIABHOE U CEJIATh BBIBOJIBI.
KoMnereH1um, 3aKpeIuIEHHbIE 32 JUCHUIIIMHOMN, He C()OPMHUPOBAHBI.

7. YueOHO-MeTOAN4YeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHue TUCHUIIINHBI
7.1 OcHoBHAas JuTepaTypa

1. T'unpaBnuka: YueOnuk / A.Il. Ucaes, H.I'. KoxxeBuukora, A.B. Emun — M.:
HUIl UTHOPA-M, 2015. — 420 c.

2. 'unpaBnvka, THAPOMAIIIMHBI U THAPOITHEBMOIIPUBO/I: Y ueOHOE TocoOue Iis
By30B / Ctecun C.IL [u ap.] - 2-e u3a. — M.: Akagemus, 2006. — 336 c.

3. ¥xun b.B. I'mapaBnuueckue mamunbl. — M.: U] « DOPYM» - UTHOPA-M,
2011.-319c.

4. T'mapaBnuka W TUApaBIUYecKUe MaliuHbl. JlabopaTOpHBIN NpPaKTUKYM:
VYue6noe nocobue. / H.I'. KoxxeBnukora, A.B. Emun, H.A. llleBkyH, A.B. [pansiii,
B.A. llleBkyH, A.A. llpim6an, b.T. bekumens - CI16.: U3natensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum goctyna https://e.lanbook.com/reader/book/76272/#1

7.2 lonmosiHUTENBHAS JIUTEpaTypa

1. Kanexkun A. A. T'mapaBiuka W THUIPABIMYECKHE MAIIMHBL: YueOHOe
nocobue. — M.: Mup, 2005. — 512 c.

2. CpemnukoB B.K. CraHouHble TuUIpOnpuBOAbL. 3-¢ wu3a. -— M.:
MammnHoctpoenue, 1995. — 448 c.

3. Hazemuer A. C., Poibanbuenko J[.E. IlHeBMaTuyeckue u rufpaBlinyecKue
npuBobl U cucteMbl. Y. 2. I'uapaBiandeckue nIpuBoabl U cucTeMbl. OCHOBBI: Y4eo-
Hoe 1tocooue. — M.: DOPYM, 2007. — 396 c.

4. HazemueB A.C. I'mapaBnuueckue U NMHEBMaTH4yeckue cuctembl. Yactp 1.
[THeBMaTHUeCcKHEe TPUBOJBI M CPEICTBA aBTOMAaTH3aluu. YdeOHOoe mocodue. — M.,
®opym, 2004. — 238 c.

5. M'mapasnuka u ruaponHeBMonpuBos / benenkosa 0. A. [u ap.]. — M.: Dk3a-
MmeH, 2009. — 286 c.

7.3 HopmaTHBHBIC IPABOBbIC AKTbI

1. TOCT 17752-81*%(CT C2B 245 5-80) I'mapornpuBoa 00beMHBIA U THEBMO-
npuBoA. Tepmunsl u onpenenenns — M.: M3narenscTBo cranmapros, 1988 — 73 c.

2. TOCT 2.781-96 Enunas cucrema KOHCTPYKTOPCKOW nokymeHTanuu. O060-
3HAUEHUs YCIOBHbIE IpauuecKue B cxemax. AmmnapaThl THIPaBINYECKUE U MTHEBMa-
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TUYECKUE, YCTPOUCTBA YNPABICHUS U MPUOOPHI KOHTPOJIbHO-U3MEPUTEIbHbIE — M.:
UIIK UznarenscTBO cTaHaaptos, 2005 — 123 c.
3. TOCT 2.704-2011 EnpunHas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIHMH.

[IpaBuna BBIMOJHEHUS! THUAPABIMYECKUX W MHEBMaTthueckux cxem — M.: Cranpgap-
tuHdopm, 2012 — 16 c.

7.4 MeTogu4ecKue yKa3aHHsl, PEKOMEHAAUMH U IPyrue MaTepuajbl K
3aHATUAM

1. KoxeBuukoBa H.I'. I'mapocratuka: meroauueckue ykazanus / H.I'. Ko-
xeBHUKOBa, A.B. Emun, H.A. llleBkyH, A. B. [Ipansbiii ; Pocculickuii rocy1apcTBEH-
HbIl1 arpapHbiil yHuBepcuteT — MCXA umenn K. A. Tumupsszea. — Mocksa : PI'AY -
MCXAunme-uu K. A. TumupszeBa, 2018. — 84 c.— TeKcT : 3JIEKTPOHHBIN.

2. KoxeBuukoBa H.I'. I'mpponunamuka : npaktukym/ H.I'. KoskeBHukoBa,
A.B. Emun, H.A. IleBkyH[u nap.] ; Poccuiickuil rocynapCTBEHHBIN arpapHbIi
yauBepcuter —-MCXA nmenun K.A. TumupszeBa. - Mocksa: PTAY-MCXA umenn
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anextponnsiii. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleBkyn H.A. u np. ['mapasnuka, rugapo-
MalIuHBl U CENbCKOXO035UCTBEHHOE BojocHaOkeHue Yactp 3. 'mapaBianueckue ma-
bl [Ipaktukym / H.I'. KoxxeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansbrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. KoxeBnukoBa H.I'., Emun A.B., llleBkyn H.A., Ipansiii A.B. I'mapaBiuka
U ruaponHeBMorpuBoa: Meronuueckue ykazanus / Koxxesnukosa H.I'., Enun A.B.,
[eBxyn H.A., dpansiii A.B. — M.: U3n-Bo PI’TAY-MCXA, 2016, 40 c.

5. KoxeBnukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. Kypnan
nabopaTopHeIX pabor mno aucuuuinHam  «lmapaBnuka», «[wapaBnuka H
ruapaBiuyeckue MamuHbly, «['maporazoguHamuka» U «BomocHaOxkenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMI
«Tpuanar», 2015. — 44 c.

6. Ucaes A.Il., KoxeBuukosa H.I'., Emun A.B. u ap. Hacocsl: MeTtonnueckoe
nmocooue. — M.: MI'AY, 2008 r. — 80 c.

8. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«/HTEepHET?», HEOOXOAMMBIX /IVIs1 OCBOCHUSI AMCIUTIMHBI (MOIYJIs1)

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUUIHUATBHBIN aUIEp
KPYMHEHIIINX MPOU3BOAUTENCH HAacOCHOTO 00OopymoBaHus Poccuu (OTKPBITHIA J0C-
Tyn).

2. http://library.timacad.ru DnekTpoHHO-0ubIMOoTeuUHast cucrema [[Hb nmenu
H.N. KeneznoBa ®I'bOY BO PI'AY-MCXA umenu K.A. TumupsizeBa (OTKpBITHIN
JOCTYTI).

3. http://rucont.ru SnexTpoHHO-OMOIMOTEUHAs cucTeMa «HanmoHanbHbIN 1UQ-
posoii pecypc PYKOHT» (oTKpBITBIN AOCTYI).
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4. http://www.techgidravlika.ru MudopmanuronHo-crnpaBouHas cucrema (OT-

KPBITBIN JJOCTYTI).

9. IlepeyeHb NPOrpaMMHOro odecneYyeHuss 1 MHPOPMALHOHHBIX CIIPABOYHBIX

CHUCTEM

Tabnuma 11

IlepeyeHb MpOrpaMMHOro obecrneyeHus

HaumenoBanue

Ne pa3aeiia yueOHOM HaumeHoBaHue Tun I'on

ABTOp

/1 | JMCUUIJIMHBI (MOIY- NPOrpaMMblI NPOrpaMMblI pa3padoTku

J1st)

Pasgen 1 «I'mopasnu-
Ka»

Pazgen 2 «I'mopasnu-
1 YECKUE MaLUHbD)
Pazgen 3 «I'maopasnu-
YecKue W IHeMmaTruye-
CKUE IIPUBOJIBDY

365

Microsoft  Office

OducHslii maker Microsoft 2021

Paznen 1 «I'mppaBnu-
Ka»
Paznen 2 «I'mppaBnu-

Pazgen 3 «I'maopasnu-
YECKHE U ITHEMATHU4C-
CKHC ITPUBOJALD»

YECKUE MaLIUHBD) SAunnexc Tenemoct |Buneokondepeniuu| SAnnexc 2021

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IJIs1
OCyILIeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOUecca MO JUCHUILIMHE (MOYJII0)

Tabnuua 12

Ceenenus 00 0o0ecne4eHHOCTH CNIENMATUM3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0uHeTaMHu, J1a00paTOPpUAMHU

HaumeHoBaHue crieliUaJIbHBIX NIOMellle-
HUI U IOMeLIEeHUH JJI CAaMOCTOSITe/Ib-
HOi1 padoThl (Ne yyeOHOro Kopmyca, Ne

ayJAUTOPUH)

OCHaIIEHHOCTh CNeNHUAJIbHBIX IOMEIEHHH U 1o-
MellleHUH IJI8 CaMOoCTOSTeaAbHOM paﬁon

1

2

23 xopmyc, 7 ayauTopus

1.Okpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (UuB.
Ne410134000001611)

3. Hocka HacteHHas 3-anemenTHas (MuB.Ne
210136000005980)

23 xopiryc, 70 ayauTopus

1. Crenn rupaBiInyecKuil yHUBEpCaAIbHBIH J1abopa-
topubiil I'VJIC-1 (MuB.Ne 210134000002961)
2. CTeH1 ruIpaBIMYECKU YHUBEpCAJIbHBIH Jlabopa-
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topubiil I'VJIC-2 “T'mapoctaruxa’” (MuB.Ne
210134000002962)

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

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

6. Cucrema TpyOOTIPOBOJIOB HA CTAHUE C TUIPOESMKO-
ctbto (MuB.Ne 210134000002785)

7. JlaTuuk pacxoja ¢ MHAMKALHUEH MapaMeTpoB
(MuB.Ne210134000002783)

8. Hatuuk nasnenus -2 mt(MuB.Ne210134000002782
; 210134000002781)

9. lllxad cucreMpl ynpapieHus: ¢ HHAUKATOPAMHU
(MuB.Ne210134000002784)

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

11. Creng KU (MuB.Ne 410136000005522)

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

13. Yuebnoe o6opynoBanue jsaboparopun "IHEpro-
3¢ deKTUBHBIE CUCTEMBI YIIPABJICHUS MAIIUH U 000-
pynoBanus" (MuB.Ne 410124000603206)

Jl71s1 caMocTOATENbHOM pabOThl CTYJEHTOB MCIOIL3YIOTCS pecypchl LleHTpanb-
HOM Hay4yHOU 6ubimorekn umenn H.U. XKenesnosa, BKiItoyarIye 4uTaIbHbIE 3aJIHI,
OpraHW30BaHHBIE O MPUHIIMIY OTKPBITOrO JAOCTyIMa M ocHamieHHbIX Wi-Fi, UaTep-
HET-J0CTYIIOM, B TOM YHCJI€ KOMIIBIOTEPU3UPOBAHHBIC UUTAIBHBIC 3aJIbl, 4 TAKKE
KOMHATHI JJIs1 CAMOIIOATOTOBKH B OOIICKUTHIX.

11. Meroanyeckne peKOMeHAAUNH 00yYAKIIMMCS 110 OCBOCHHUIO TUCIUIINHBI

OO6pazoBaTenbHbIN MpoIecC MO AUCIUIUIMHE OpraHU30BaH B (opme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayAUTOPHOW M BHEAYAUTOPHOMN) 00ydJaroONIuxcs ¢ mpe-
Mo/IaBaTelIeM U caMoCTosATeNbHasl paboTa oOydaromuxcs). YueOHble 3aHsATUs (B TOM
quclie TI0 peain3aliy MPaKTUYeCKON MOJArOTOBKH) MPEACTABIICHbI CIEAYIOIINMHI BH-
JIaMu, BKJIIOYasi y4yeOHbIE 3aHSTHUS, HANPABICHHbIE HA MPAKTUYECKYIO MOJTOTOBKY
00Oy4aromuXxcs U MPOBEICHUE TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH:

JEKUUHU (3aHATHS JIEKIIMOHHOTO TUIIA);

MPaKTUYECKUE 3aHATHS, JIa0OpaTOpHbIE PAOOTHI (3aHIATHS CEMUHAPCKOTO TUIIA);

IpYHIIOBBIE KOHCYJIbTAINY;

WHIUBUIYaJIbHbIE KOHCYJbTAllUM U WHbIE y4eOHbIE 3aHATHA, MpEeAyCcMaTpu-
BaIOIIME UHIMBUIYAIbHYIO pabOTy MpernoiaBaresis ¢ 00yJaronumcs;

caMoCTOsTeNbHasl paboTa 00yJaronInxcs;

3aHSTHS UHBIX BUOB.

Ha yuyeOHBIX 3aHATHAX 0Oy4Yaronirecs BBHIMOJIHAIOT 3allJlaHUPOBaHHbIE HACTOS-
el mporpaMmoi OTJenbHbIe BUIBl YYEOHBIX pabOT, B TOM YHCIIE OTACIbHBIX 3Jie-
MEHTOB palOT, CBS3aHHBIX ¢ Oyaylie mpodeccuoHaIbHOM 1eITeNbHOCTHIO.

[locemienne JEKIMOHHBIX 3aHATHI siBNsieTCS 00s3aTeNbHbIM. [IpomyiieHHbIHI
JIEKIMOHHBIN MaTepuan HeoOXOAMMO 3aKOHCIIEKTUPOBATh U MPEJOCTABUTH JIEKTOPY
JUTS1 OTPaOOTKHU.
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[Tpu mpoBeneHUH JTAOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM IEpPCO-
HaJIBHBIN JKYPHAJI JIS BEITIOJIHCHHS JIA0OPATOPHBIX PaboT, KOTOPHIH OH 0popMIIsIET B
OTIEIBHOM TEeTpaju WM Ha JUcTax ¢popmara A4 B COOTBETCTBUU C YCTAaHOBJICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJASCHTOB IMPH BBITIOJHECHUN
1ab0paTopHOM pabOThI HEAOMYCTUMO.

[lepen nauanoMm nabopaTOpHOW pPabOTHI CTYACHT JOJDKEH CaMOCTOSTEIHHO
YSICHUTB: COJEP)KaHME PadOThI, MMOCIIECI0BATCILHOCTh BBITOJHCHUS HAOIIOACHUN H
MU3MEPCHUM, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIHMe CBEICHUS
0 TeMaM JIaOOpPaTOPHBIX pabOT MPECTABICHBI B METOIUYCCKUX YKA3aHHUAX K IPO-
BEJICHUIO JTabopaTOopHBIX pabdoT. IlpomymieHHple TabopaTopHble paOOTHI MOJJICKAT
0TpabOTKE B COOTBETCTBHH C TPaUKOM OTpaOOTOK, COCTABISIEMBIM 3a JIBE HEICIH /10
KOHIIa Y4eOHOTO cemecTpa.

[Tpr m3ydeHUM Kypca TUCHUTUIMHBI 0CO00¢ BHUMAHUE CIICIYET yJCIUTh Clie-
TYIOIIMM BOIIPOCAaM: OCHOBHOE ypaBHCHHE THAPOCTATHKH, CHIIBI JIaBJICHUS Ha ILIO-
CKHE M KPHBOJIMHEHWHBIC TIOBEPXHOCTH, ypaBHECHUE bepHYsH, moTepu Hamopa, ucTe-
YCHHE KHUJIKOCTH Yepe3 OTBEPCTHS U HACAJIKH, THIPABIMYCCKUH yaap, OCHOBHBIC TI0-
KazaTtenu paboThl HACOCOB, paboYHe XapaKTEPUCTUK HACOCOB, XapaKTEPUCTUKA TPY-
OompoBoa, mapauieNbHas U MocjieoBaTeNbHas paboTa HACOCOB, KaBUTAIUS, THAPO-
TUHAMUYCCKUE TIepeIaun.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CryzaeHT, IpOoNyCTUBIIUHN JIEKIIMOHHOE 3aHSATHE, 0053aH CAMOCTOSITENILHO MPO-
paboTaTh MPOMYLIEHHYIO TeMy (pa3fen), MPeJOoCTaBUTh MPENOoJIaBaTeNi0 KOHCIEKT
MPOIYILICHHON JEKIMHU U OTBETUTh B YCTON (popMe Ha BOMPOCHI 3a/1aBa€MbI€ MPEMNO-
JaBaTeseM 10 TeMe JICKIIUH.

[IponymieHHble abOpaTOpHbIE W MPAKTUUECKUE 3aHSITHS OTpadaThIBAIOTCS B
KOHIIE CEMeCTpa B COOTBETCTBHE C YCTAHOBJIEHHBIM Kadeapoil rpadukomM oTpabOTOK.
[lepen orpaboTKOii 1a0OPATOPHON pabOTHI CTYJEHT CAMOCTOSITENIbHO U3y4aeT Teope-
TUYECKUH MaTepuasl o TeMe padoThl, MOPAJIOK €€ MPOBEJACHUS U METOIUKY oOpa-
OOTKH ONBITHBIX JaHHBIX. JlaHHBIE MOTYyUYE€HHbIE TP BHINIOJHEHUH MPOIYIIEHHOM J1a-
OopaTopHOIl pabOTHI 3aHOCUT B 3apaHee MOAroTOoBIeHHBIA oTueT. [locie o6paboTku
OTBITHBIX JTAHHBIX O()OPMIICHHBIN JOHKHBIM 00pa30M OTYET O BBHINOJHEHUHU J1abopa-
TOPHOM paOOThI MPEAOCTABISAETCSA BEAYIIEMY MPENOIaBATEINIO IJIsl 3AIUTHI.

Jlsist oTpa®OTKMU MPAKTHUECKOrO 3aHATHUS CTYIEHT MOJydaeT 3aJaHue Yy Beay-
IIeT0 MpernoAaBaTessi U CAMOCTOSITENIbHO €ro BhIMOJHAET. Jlanee ciaeT BBIMOJIHEH-
HYy10 pa0OTy Ha MPOBEPKY BeAYIIEMY MPENOAaBaTENIO C AalbHENIIEH e€ 3alUTOM.

12. MeToanuyeckne peKOMEHIANNH NPENOAABATEIAM 110 OPraHNU3aIMU 00yYeHUs
1O AUCHHILINHE

Haunyumeit ¢popmoii opranuzanuu oOydeHus aucuuruinHe «l'uapaBivka u
TUAPONMHEBMONPUBO/» NPEJICTABIAECTCS TaKas, MPU KOTOPOM BCe BHUBI yUeOHBIX 3a-
HATUN (JIeKIHs, JTa0OpaTOpHbIE M MPAKTHUYECKHE 3aHSATHUS, pacueTHO-rpaduyeckue
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paboThl) 00pa3yIOT €IUHBIA B3aUMOCBSI3aHHBIM y4eOHBIN Tporiecc. [ JTaBHBIM 3BEHOM
ATOrO MPOLECCa SIBISIOTCS JIEKIMU, Ha KOTOPBIX HAJAraeTCs OCHOBHOE COJIEPKAHHE
Kypca U JaeTcs Hay4yHas U METOAUYECKAs YCTAHOBKA B M3YYEHUHU IPENOIABAEMOM
nucuuIuivHbl. [Ipy ycaoBur CBOEBPEMEHHOIO 3aKPEIJIEHUS JIEKUMOHHOTO MaTepuaia
Ha TPYNIOBBIX 3aHATUSX U B MPOLIECCE BBHIMOIHEHUS JOMAIIHUX 33aJlaHUN CTYACHTHI
ABJISIIOTCS. HA OYEPEAHBIE JIEKIUH JOCTATOYHO MOATOTOBICHHBIMU JJISI UX MPOCITYLIN-
BaHUS U YCBOCHUSI.

Bo Bpewms nekiuii 1eMOHCTpauus ClaioB WIN MPE3EHTAUNUN SBIAECTCS MpEN-
noututenabHee. [I[puMeHenne cinaiioB U npe3eHTanuii Tpedyer TiaTeabHol paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TAKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PParMEeHTOB
(GUIBLMOB U CHANI0B, TOJ00p WILTIOCTpAlUi U YepTexeH, MpoBepKa KayecTBa UX Je-
MOHCTpaluH, 3aTPAYuBAEMOI0 BPEMEHS U T.[I.

IIpoBenenue J1a00PATOPHBIX 3aHATHI SBISIETCS OJHUM W3 BaXKHEUILHX 3Je-
MEHTOB 3aKpEIJICHUS! POUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUs MpaKTHye-
CKUX HaBBIKOB CTYyJIEHTAMHU.

JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ noAarpymnmnoil. Heo6xo-
MO 3apaHee U3BECTUTh CTYJEHTOB O TeMe OyyIiero JiabopaTopHOIro 3aHATHS, YKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJICHHUS C:

— 1eJbI0 1a00PaTOPHON PaboThI;

— TEOPETHUYECKUM MaTepuajoM, HEOOXOIUMBIM JJI BBIMOJHEHUS JaHHOU pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTATbHBIX JaHHBIX;

— METOJIMKON 00pabOTKH MOJYyYEHHBIX B IMpoliecce JabopaTopHOl paboThl pe-
3yJbTaTOB;

— IolyMaTh O BBIBOJIAX, KOTOPbIE HEOOXOAUMO CeNaTh B KOHIIE paOOThI.

Ha nabGoparopayio paboTy CTyAE€HT JOJKEH MPUATU C MOATOTOBIEHHBIM KOH-
CIIEKTOM JIa0OpaTOpHOM pabOTHI.

Bce naboparopnbie paboThl T1OIKHBI OBITH 0POPMIIEHBI B OT/IETbHOM <«OKypHa-
e AJis J1abopaTOpHBIX PabOT». DTO MOKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HA OCHOBE METOJMYECKHX PEKOMEHJAlUi AJis MpOBeAeHUsl J1abopaTopHOHl pa-
00ThI, pa3pabOTaHHBIX KaQeapol, TOTOBUT CBOM MEPCOHAIBHBIN KOHCIEKT, MO0 OT-
JeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu gocTaTOUHON TEXHUUYECKOW OCHAIIEHHOCTH y4eOHOW abopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTENbHO Pa30UBILINCH
no «Opuragam», BKIOYaomuM B ce0s o 4 — 5 crynenToB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJHSAETCS cpa3y Bced Moj-
rpynmnon wim 2 noAarpymnmsl. [Ipu 3TomM mpenonaBaTenb pacrpenenseT Mexay CTy-
J€HTaMu 00sI3aHHOCTH IO BBIMIOJIHEHHUIO JTA0OpaTOpPHON paboThI, CTapasich 3aJeUCT-
BOBAaTh B pab0OTE KaK MOKHO OOJIbIIE CTYJIEHTOB.

[lepen mpoBeneHueM J1abOpaTOpHOW pabOTHI MpENnoaaBaTeNb WIM ACCUCTH-
pyIoIuii eMy HHXKEHeDp (J1a00paHT) yueOHOM Ja00paTopuu MIPOBOAUT HHCTPYKTAXK IO
TEXHUKE O€30IaCHOCTH.

[locnie CHATUSL OMBITHBIX JAHHBIX CTYACHTBHI 00pabaThIBAIOT PE3YNbTAThl DKC-
NepUMEHTa, CTPOAT rpaduku (€clii OHU NMPETYCMOTPEHBI B paboTe), JENat0T BHIBOIBI
o pabore.
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[Toce BEIIONHEHHS JTabOpaTOpHOM padOTHI IenecooOpasHO IPOBOIUTH €€
«3aIIUTY». DTO TO3BOJISET CTYAEHTaM ellle pa3 IIOBTOPUTh M OCMBICIUTH IPOHIEH-
HBII MaTepHall, a MPEToIaBaTeli0 OL[EHUTh CTEIIeHb YCBOSHU IIPOMIEHHOr0 CTyICH-
TaMH MaTepuaa.

IIpoBeneHne mMpakTHYECKUX 3aHATHH SABIACTCS OJHHUM M3 3JIEMEHTOB IPH-
oOpeTeHus CTyIEeHTAaMH MPaKTHYeCKUX HABBIKOB MCIIBITaHUM M moabopa o 3alaH-
HBEIM TIapaMeTpaM THIPOMEXaHHYeCKOoro o0opynOBaHHUS, IPaBUJIaM COCTaBICHUS U
MOHTaXKa T'MAPABIVYECKHUX W THEBMATUYECKUX CHCTEM, Pa3BUTHs CIOCOOHOCTEH K
CaMOCTOSATENBHOM paboTe, OCYIIECTBICHUS OMEPATUBHOTO U PyOEKHOTO KOHTPOJIS
YCBOEHUS 3HAHUU.

[TpakTryeckue 3aHATHS MPOBOAATCS ¢ rpymnnoi. Heobxonumo 3apanee mnsBec-
TUTH CTYJEHTOB O TeMe OymyIlero 3aHsThs, yka3aThb Ha HEOOXOOUMOCTh CaMOCTOS-
TETFHOTO 03HAKOMJIEHHUS C:

— LeNBIO TIPAKTHYEeCKOi paboTh;

— TEOPETHYECKUM MAaTepuanoM, HeOOXOIUMBIM Ul BBIIOJIHEHHS JaHHOW pa-
OOTHI.

B Hayaje MpakTHYECKOTrO 3aHSATUS OCYIIECTBIISIETCS HHAUBUAAYAJILHEIN OIIPOC B
COUYETaHMHM C ITOSCHEHUSMHU MperojaBarelis M0 TeMe 3aHATHsi. B janbHeiIineM cry-
JIEHTEI MOIYYaloT 3aJaHue sl MHIWNBUIYAIbHON WM KOMaHIHOW paboTEl, IO TeEME
TIPaKTUYECKOTO 3aHATHUS, U OCYLIECTBIISAIOT €r0 BBIIIOTHEHHE.

[Tociie BBITOJIHEHHUS MPAKTUYECKOH paboThI IegecooOpa3HO MPOBOIUTE €€
«3aIIKUTY». DTO MO3BOJIIET CTYIEHTaM ellle pa3 IIOBTOPUTh U OCMBICIHUTE IIPOHIEH-
HBII MaTepuall, a MPerno1aBaTellio OLEHUTh CTENEHb YCBOSHHUS IIPOUIEHHOI0 CTYIeH-
TaMH MaTepuaa.

Tekyiee TecTHpPOBaHHUE I1eIECO00Pa3HO IIPOBOAUTE 2 - 3 pa3a B TEUEHHE Ce-
MecTpa. C ero MoMoInk MpoBepsieTcss YCBOGHUE CTyIEeHTaMU MaTepuaa, IpoiieH-
HOro 3a 6-8 Heaens. JTa MpoBepKa JOKHA OBITH JOCTATOYHO ITyOOKOH € TE€M, YTO-
OBl OJTHOBPEMEHHO CIIYXXHUTh [TOATOTOBKON K MPEACTOSIIEMY 3K3aMEHY.

JI0IDKHO GBITH pa3paboTaHO HECKONBKO BAPHAHTOB TECTOBBIX 3aIaHHM C TeM,
yTOOBI OJU3KO CUASAIINE CTYJEHTH UMENIA pa3Hble BApUAHTEI.

TecT KeaaTeNbHO KOMIIOHOBATH M3 IISITH WIM JAECSATH BOIPOCOB IIPHMEPHO
OIMHAKOBOM CIIOXKHOCTH, YTO OOJIerdaeT IPEenoAaBaTelll0 BBICTABIECHHE OLIEHOK II0
KOJIMYECTBY BEPHBIX OTBETOB. [Ipyu IMpOMEXYTOUHOM YHUCJIE PABHEIX IO CIIOXKHOCTH
BOIIPOCOB, HAIIPUMeED, 7 — 8 MOXKHO MPUAATh KaXIOMY BOIIPOCY BeCOBOH KO3 uIy-
€HT B 3aBUCHMOCTH OT CJIOKHOCTH C TaKMM PacdeToM, YTO CyMMa BECOBBEIX KO3 du-
IIMEHTOB paBHsNack 10.

HeynoBaeTBOPUTENBRHO HAlMMCAHHBIE KOHTPOJBbHBIE PAOOTEI IEPENUCHIBAIOTCA
CTYZEHTaMH IIOBTOPHO [0 APYroMy BapHaHTy. BakHBIM MeTOIMUYECKHM TpeOOBaHHU-
eM IpH IIPOBEJCHWH TECTHUPOBAHUS SBISIETCS CBOEBPEMEHHOE O3HAKOMIIEHHE CTy-
JIEHTOB C AOMYIIEHHBIMU B HEM OIIMOKaMHU.

IMporpammy paspaboraJi:

[lleBxyn H.A., K.c-X.H., JIOLIEHT /

(noafics)
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PEIIEH3 U
Ha pafbovyro nporpamMmmy aucHUIIAHbI «51.0.13 T'napas/inka ¥ riiponHeBMonpIBom
OIIOII BO no cneunaabHoctin 23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE
cpeacTBa, cneunanuzanus TexHu4YecKHe cpeAcTBa MPUPOA000YCTPOHCTBA U 3aIUTHI B
Ype3BbIYAHBIX CHTYalUAX
(kBaTHpUKANUA BBIMYCKHHKA — CIICHHAJIUCT)

ITynsessiM Hukomaem Hukonaernuem, goueHTOM Kadeapsl «TpakTopoB U aBTOMOOHICHY,
K.T.H. (Hajee II0 TEKCTy PELEH3EHT), IPOBEIeHa peleH3us pabouell mporpaMMbl JUCLHUIIIAHEL
«wapasianka n roaponuesmonpneox» OIIOII BO mo cnenmanssocte 23.05.01 «HazemHbIe
TPAaHCIOPTHO-TEXHOJIOTHYECKUE  CPEACTBa»,  creuuanuzanus  «TeXHu4Yeckue  CpeicTBa
IPUPOJ000YCTPONCTBA U 3aAIIUTH B UPE3BBIYAMHBIX CUTYAILUAX» (CHENMUATHTET) pa3paboTaHHON B
®I'bOY BO «Poccuiickuil rocyqapcTBeHHBIH arpapHbli yHuBepcuTeT — MCXA wmvenu KA.
Tumupszesay, Ha Kadeape 3eKTpocHAOKEHUS ¥ TETTOIHEPTETHKN UMeHn akagemuka M. A. Byasko
(paspadoruuk — [leBkyn Huxonailt Anexcanaposud, IONEHT, K.C-X.H.)

PaccmoTpeB mpescTaBIeHHBIE Ha PEIIEH3UIO MaTEPHaIb, PEIIEH3SHT MIPHUIIEN K CIIETYFOIIHM
BEIBOJIaM:

1. IIpenwsaBieHHas pabouas nporpamma JUACLUIIIUHBI «I'mapasanka n
rujponaesmonpusoay (nanee no tekcty [Iporpamma) coomeemcemsyem tpeboanumsm ®I'OC BO
o crneuuansHocty 23.05.01 «HaseMHBIe TpaHCIIOPTHO-TEXHOIOTHYECKHE CpeacTBay. [IporpaMma
cooepoicum BCe OCHOBHBIE PasfeNbl, coomeemcmeyem TpeOOBaHHIM K HOPMAaTHBHO-METOIMYECKIM
TIOKYMEHTaM.

2. Ilpencrasnennas B IIporpamme akmyansHocmb y49eOHOUW MUCHMITIMHEI B pPaMKax
peamuzanuu OIIOIT BO re noodnesicum comrenuro — MUCUUILIIAHA OTHOCUTCS K 0043aTeNbHON YacTh
yaebHoro nukia — b1.

3. IlpencraBnernsle B IIporpamMme yenu MUCHMILTAHBI coomeéemcmeyiom TpeOOBaHUAM
®I'OC BO cneuunansroctr 23.05.01 «Ha3zemHbIe TpaHCIOPTHO-TEXHOIOTHYECKHE CPEACTBAN,

' 4. B coorserctBHM ¢  [Iporpammoit 3a  mucummudHOM  «I'mapaBauka
THAPONHEBMONPUBOA»  38KPEIUIEHO 3 KomnemeHyuu. [JucuummuHa «Inapasauka 1
TIIPONHEBMOIPIBO/IY U NpeacTaBieHHas [Iporpamma cnocobna peanuzosams ux B 00BSIBIEHHBIX
TpeboBanusx. PesynbpraTel 00yueHus, IpeIcTaBIeHHbIEe B [IporpaMMe B KaTerOpHsX 3HaTh, YMETh,
BIaJCTh CoOmeemcmeyiom Crnelu@uKke W COAEPKAaHUIO HUCUMILUIUHBI W QeMOHCHPUDYIOM
603MO2ICHOCb TIOTYYESHHUS 3asIBIIEHHBIX PE3YIbTaTOB.

5. Obmas Tpymo&MKOCTh AHCUUIUIMHBL «[ mapaBiavka ©  rHAPONHEBMOMPHBOI»
coctasysteT 3 3a4€THEIE eXUHUIB! (108 yacoB/ B TOM 4mclie paKkTHYECKas MOATOTOBKA: 8 4acoB).

6. MudopManms o0 B3aMMOCBA3M H3YYaeMBIX [UCLUHIUIAH W BOIPOCAM MCKIIFOUEHHS
NyONUpOBaHUA B COMAEP:KAHUM IUCLUIUIMH COOMGencmeyem NeACTBUTENHOCTH. JIUCIUIIIAHA
«uapasauka B TRAPOTTHEBMONPUBO/IY B3aUMOCBs3aHa ¢ ApyruMu aucuummaamMu OITOIT BO u
VYuebrnoro mmana mo crnenuanbHOCTH 23.05.01 «HasemHble TpPaHCIIOPTHO-TEXHOIOTHYECKHE
CpeACTBa» M BO3MOXKHOCTb OyOTHPOBaHHUS B COINCPIKAHUU OTCYTCTBYET.

7. llpencraBnennas  IIporpamma  mpefmonaraeT — KHCIONB30BAHWE  COBPEMEHHBIX
00pa3oBaTenbHbIX TEXHOTOTHH, HCIONB3yeMBIe IPH DEaANU3alii DPasiMYHBIX BHO0B ydeOHOM
paboTeL. @opMEI 06pa30BaTENBHEIX TEXHOIOTUM_coomeemcmayiom crielnOuKe AUCLUATLIHHEL

8. Tlporpamma mucuummuesl «IHApaBaMKa M rHAPONHEBMONPUBOA» IIPEANONaraet 16
3aHSATUH B UHTEPaKTUBHOM (opme,

9. Bumel, comepxaHHe H TPYOOEMKOCTh CaMOCTOSTENBHOW pabOTHl  CTYAEHTOB,
npencrasieHuble B [Iporpamme, coomsemicmeyrom TpeOOBaHUAM K MOATOTOBKE BEHITYCKHHKOB,
comepkamumess B0 @I'OC  BO cnmemmamsHOcTH  23.05.01  «HasemHble TpaHcmopTHO-
TEXHOJIOTUYECKHE CPENICTBAY.

10. IlpencraBnenHele W omucaHHble B I[IporpamMme GOpMBI mexyujeli OLEHKHM 3HAHHH
(BBITIOJTHEHWE M 3aIlUTa JabOpaTOPHBIX M IIPAKTUYECKHX paboT, ydacTHe B TECTHPOBAHMUH,




BBITIOJTHEHHE PaCYETHO-TPapr9IecKod paboThl M aymUTOPHBIX 3aNaHUAX - paboTa ¢ TEXHHYECKOM
JIUTEPATYPOH), coomeenicmeyiom cieluruKe TUCHUILIHNHBL X TPEGOBAHMAM K BBITYCKHAKAM.

DopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHHH CTYNEHTOB, npexycmorpeHHast [Iporpammor,
OCYIIECTBISICTCS B (GopMe 5K3aMeHa, YIO coomeemcmeyem CTaTyCy NUCUMIUTMHBL, Kak
IOMCUHUTIIHHBL 00s3aTenbHOM YacTu yuebuoro mukina — b1 ®TCOC BO cmeumamsroctd 23.05.01
«HazeMHbIE TPaHCTIOPTHO-TEXHONOTHYECKHE CPEACTRAN.

11. @opmer onenku 3HaHUI, IpeacTaBIeHnble B [IporpamMme, coomeemcmeyiom crenuduke
JUCLMUILTHHBI X TPEOOBAHUSAM K BBITYCKHUKAM.

12. Vuebno-MeTommdeckoe  obecledeHne — IMCHMILIMHEl  [PEACTABIEHO:  OCHOBHOM
JUTEPATYpOX — 5 HCTOYHMKOB (6a30BBIM y4eOHHK), IONONHHTEILHOMN auTeparypot — 5
HauMEHOBaHWH, MHTepHET-pecypchl — 4 UCTOYHUKA U coomsemcmeyem TtpeboBanusm ®I'OC BO
cennanbHocTH 23.05.01 «HaseMHble TPaHCIIOPTHO-TEXHONOTHYECKHE CPEACTBAY.

13. MarepuanpHO-TEXHMYECKOE OOECIeUEHNE MUCLATLIHHDI COOTBETCTBYET crHenupuxe
IHCUMIUTEHBL  «F MAPABANKA W  PHADONHEBMOUPHBOA» H  0GECHEUYMBAET HCIOIB3OBAHUE
COBPEMEHHBIX 00Pa30BATEBHEIX, B TOM YHCIIE HHTEPAKTHBHIX METOJ0B O0YUYCHHMS.

14. Metonuyeckne peKOMEHIAaUMM  CTYZEHTAM ©  METOIHYECKHe PEKOMEH AU
[PENONABATENSIM 10 OPTaHU3ALMK 00yYeHHs 110 JUCUHUIUIMHE JAIOT NPEJCTABNEHHE O CrelHbUKe
o0y4enus o IucuuIUIHHe «I HApaBIuKa i FHAPONHEBMONIPUBOAN,

OBIIUE BbIBOIbI

Ha ocHOBaHMM TpPOBENEHHON pPELEH3SHHM MOMKHO CHENATh 3aKIIOUEHHE, dTO xapakTep,
CTpyKTypa M  COJepKaHHe paboued  mporpaMMbl  muCUMIUIMHE  «['wapaBiauka n
ruaponuesmonprusoyy OIIOII BO mo cmeumansHOocTH 23.05.01 «Hasemuble TPaHCIIOPTHO-
TEXHONOIMIECKUE CPENCTBay, crenuanusanus «TeXHUIecKHe CpeacTBa IPUpPoI000yCTPOHCTBa U
3allUTEl B YPE3BBIYAWHBIX CHTyaUMsAx» (KBATH(HKALMS BBIIYCKHHKA —  CICLUAIACT),
paspaborarnas [lleskynom Huxonaem AnekcaapoBHUeM, IONEHTOM, K.C-X.H. COOTBETCTBYET
TpeboBarusm @I'OC BO, coBpeMEeHHBIM TPeGOBAHUSIM SKOHOMHUKH, PBIHKA TPyZa U MO3BOJHUT IIPH
€€ peal3alyy yCemno 06ecnednTsh GOPMUPOBAHHE 3asBICHHBIX KOMIIETSHIIHIL,

Penenzenr; |

Kagenpe! « TpakTopoB 1 aBTOMOOHIIEH Y, K.T.H.
/ « O2 eg 2024 .




