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AHHOTALINA

padoueii nporpammbl yueOHoi aucuumuiuabl 51.0.13 «'HAPABJIMKA U
I'MAPOITHEBMOIIPUBO/I» nJist MOAT0OTOBKH CHIENUAJINCTA M0 CHIENUATbHO-
ctu noaroroBkm 23.05.01 «Ha3zemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICT-
Ba», CIENMAJIN3AINH «KABTOMOOMJIbHASl TEXHUKA B TPAHCIIOPTHBIX TEXHOJIOTH-

X

Heab ocBoeHMs AUCHUIIMHBI SBisieTcs (QopMUpoBaHHE y OOydaroUuxcs
KOMIIETEHIIUH, 00€CNeYnBaOIIUX CIIOCOOHOCTh K MPUMEHEHHUIO OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX M E€CTECTBEHHbIX HAyK [Jisi pELICHHS THUIIOBBIX 3ajad
npodeccuoHanbHOl IeATeIbHOCTH U CTaHJAPTHBIX 3a/7a4 B 00JIACTU KCIUTyaTalluu
TEXHUYECKUX CPEJICTB arpoNpOMBILIUIEHHOTO KOMIUIEKCa; GOPMUPOBAHUS CXEMBI U
MIOCJIEA0OBATENILHOCTH  NPUMEHEHUS OCHOBHBIX 33aKOHOB MAaTeMaTUYECKUX U
€CTECTBEHHBIX HAayK Jii peaju3aludd TPOEKTHBIX pelieHud B  obiactu
MIPOCKTUPOBAHMS M DKCIUTyaTallUM TEXHUYECKUX CPEACTB arpOlpOMBIIIJIEHHOTO
KOMILJIEKCa; pa3pab0TKe MEPONPUATUI 1O MOBBIIMICHUIO POU3BOJIUTEILHOCTH TPYAa
IIPU DKCIUTyaTallMd HA3€MHBIX TPAaHCHOPTHO-TEXHOJIOTMYECKHX MAIIMH C YYETOM
JOPOKHBIX, TIPOU3BOJICTBEHHBIX U COLIMATIbHBIX YCIOBUM; OLIEHKE (DYHKIIMOHAJIBHBIX,
DHEPreTUYECKUX M  TEXHUYECKMX  [apaMETpOB  HA3E€MHBIX  TPAHCIIOPTHO-
TEXHOJOTUYECKUX MAaIllMH, a TaK K€ OLEHKH HaJAeKHOCTH, OE30MacHOCTH H
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 JUCHUIUIMHBL (opmupytorcs 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 €T0
CBOICTBa. AOCOJIIOTHOE M U30BITOYHOE AaBiieHHe, BakyyM. Cuiia IaBieHUsl >KHUJIKO-
CTM Ha IUIOCKHME W KPUBOJUHEWHBIE IMOBEPXHOCTU. ['MIponanHamMuKka. YpaBHEHHE
bepnymun 11 mOTOKAa MOCAIBHOM M PEAIbHOM KUAKOCTH. DU3NYECKUM CMBICH U
rpaduueckas UHTepIpeTausi ypaBHeHus bepHysmin. PexxuMbl 1BUKEHUS KUIKOCTH.
IloTepn Hamopa no mnuHe. MecTHble notepu Hamnopa. Mcredenue uepes manble OT-
BEPCTHA B TOHKOM CTEHKE M HACAJAKU MPHU MOCTOSIHHOM Hamope. ['mapaBiandeckuii
ynap B HamopHoMm TpyoorpoBone. Kinaccudukanus tpybonposoaos. Hasnauenwue,
Kjaccuukanus TUIpaBIMUYeCKUX MalllMH U 00sacTh npuMenenus. [lapametpsl, xa-
pakTepu3ylolue paboTy HACOCOB: MOjJaya, HAMop, MOIIHOCTh, K. JuHaMuueckue
Hacochl. O0bemMHbIe Hacochl. Ha3zHaueHue u oluias XxapaKTepucTUKa TuIporpuBoja.
Knaccudukanus ruaponpruBoioB. [ITHeBMonpuBo.



O0mas TpyanoeMkocTh AUCHMILUIMHBI: 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 OOYYaIOMIMXCS KOMIIETEHIMHM, O00ecreunBalolux
CIIOCOOHOCTh K MPUMEHEHUIO OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX M €CTECTBEHHBIX
HAayK Ui peUIeHus TUIOBBIX 3ajlady MpoPecCUOHANIbHONW JIESITEIbHOCTH U
CTaHJAAPTHBIX 3a7ad B  OOJACTHM  OJKCIUIyaTallud  TEXHUYECKUX  CPEJCTB
arpoNpOMBIIIJIEHHOTO KOMILIEKCa; (OPMUPOBAHUS 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 TMpPHU SKCIUTyaTalldd 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-
TEXHOJOTUYECKMX  MAllMH 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 IpOLiecca, BCIAEACTBUE YNPOILIEHUS OPraHU3allMOHHBIX 3a]a4, 4TO MO3BO-
JSIE€T YBETUYUTh 00beM 00pa30BaTeIbHOIO KOHTEHTA, OTPadOTaTh peajbHble HABBIKU
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Mpomecce

Huciumunaa «['uapaBivka U THAPOMHEBMOIPHUBO» OTHOCUTCA K 00s13aTeNb-
Hot yactu biioka 1 «/{ucuumuiunael (Moaynu)» ydyeOHoro miana. Jucuumnuna «I'ua-
paBiIMKa W THUAPONHEBMOIPUBOA» PEANIU3yeTCs] B COOTBETCTBUHM C TPeOOBaHUSIMHU
OI'OC, npodeccuonanbubix 13.001 Cnenuanuct B 001aCTH MEXaHU3AIUHU CEIBCKOTO
xo3sicTBa, 33.005 Cneunanuct no TEXHUYECKOMY JUAarHOCTUPOBAHUIO U KOHTPOJIIO
TEXHUYECKOTO COCTOSIHUSI aBTOTPAHCIOPTHBIX CPEJCTB MPU MEPUOAUYECKOM TEXHU-
yeckoM KoHTpose, OIIOIl BO u YueOnoro mnana no Hanpasienuto 23.05.01 «Ha-
3eMHbI€ TPAHCHIOPTHO-TEXHOJIOTMUYECKUE CPEICTBAy, CleHUATU3aN «ABTOMOOMIIb-
Hasl TEXHUKA B TPAHCTIOPTHBIX TEXHOJIOTHSIX.

[IpenmecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJCTBEHHO Oa3zupyercs
auciuiuinHa «['uapaBnuka U rUIPONHEBMONPUBOI» SBISI0TCS MaTemaTuka (1 xype
1, 2 cemectpnl, 2 kypc 3 cemectp), puzuka (1 kypc 2 cemectp, 2 Kypc 3 cemecTp),
TeopeTnueckas mexanuka (1 kypc 2 cemectp, 2 Kypc 3 ceMecTp) U HauepTaTelibHas
reometpus (1 kypc 1 cemectp).



Hucruummaa «'uapaBiauKa W THAPOITHEBMOIPUBO) SBIISCTCS OCHOBOIIOJIA-
rarolieii M3ydeHUs CIACAYIOIMX IUCIUIUIMH: THIPABIMYCCKUE W ITHECBMATHYCCKUC
cucteMbl MammH (3 Kypc 6 ceMecTp); IKCIUIyaTalus Ha3eMHBIX TPaHCIIOPTHO-
TEXHOJIOTHUECKUX CPenCcTB (3 Kypc 6 cemecTp, 4 Kypc 7 U 8§ CeMECTphI); MPOCSKTHPO-
BaHHWC HA3€MHBIX TPAHCIIOPTHO-TEXHOJOTHYECKUX CPeICTB (4 Kypc 7 ceMecTp); Hc-
MIBITAHUSI HA3EMHBIX TPAHCIIOPTHO-TEXHOJOTHUECKUX CPencTB (4 Kypc 8 cemectp);
JTUArHOCTUKA M TEXHUYECKOe oO0CayKnBaHue ruapo u maesmo npusoga HTC( 4 xype
7 ceMmecTp); PEMOHT W YTHIW3ANMs HA3EMHBIX TPAHCIOPTHO-TEXHOJOTHUECKHX
cpeacts (5 kype 9 cemecTp).

OCOOCHHOCTBIO JUCIUIUIMHBI SBISCTCS HE TOJIBKO €€ TECOPETUYECKOE, HO W
MPUKJIQJHOE 3HAYCHUE MPHU TOJATOTOBKE CICIHAIMCTOB JaHHOTO Tpodwiis. 3HaHWMS,
MIOJIYYCHHBIC B X0JI€ OCBOCHHH JUCIUILTMHBI «[ MaApaBIuKa U THIPOITHEBMOTIPUBOIY,
HEOOXOIMMBI ISl PeaUu3allid MPOCKTHO-KOHCTPYKTOPCKOTO W TPOU3BOJACTBEHHO-
TEXHOJIOTUYECKON BUIOB MPOPECCHOHAIBHON JCATCIIBHOCTH, @ UMEHHO IMPUMCHCHHSI
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTECTBEHHBIX HAYK JIJIS PEIICHUS THUITOBBIX
3ama4  MpoecCHOHAIBHON JEATeIbHOCTH W CTaHIAPTHBIX 3aJad B 001acTH
DKCIUTyaTallMM  TEXHUYECKHX  CPEJACTB  arpONpPOMBINIJICHHOTO  KOMILICKCA;
(GOpMHpPOBAaHUS CXEMbl M IIOCJICIOBATCIBHOCTH TPHUMCHCHUS OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX M €CTECTBCHHBIX HAyK JJIS peaju3allMi MPOCKTHBIX PEIICHUN B
o0nacTd  TPOEKTHUPOBAHUS W OKCIUIyaTallih  TEeXHUYCCKUX CPEIICTB
arpoNpPOMBIIIJICHHOTO KOMIUICKCA; pPa3pabO0TKe MEpONPUATHA 110 ITOBBIIICHUIO
MPOU3BOJUTEILHOCTH  TPyJa TpPH OKCIUTyaTalldd HA3eMHBIX  TPaHCIOPTHO-
TEXHOJIOTHYECKHX MAIUH C YYETOM JOPOXKHBIX, IPOU3BOJICTBEHHBIX U COIMAIBHBIX
YCIIOBUI; OIEHKE (PYHKIIMOHAIBHBIX, SHEPIETHUYCCKUX M TEXHUYCCKHUX IapaMeTpOB
HA3eMHBIX TPAHCIOPTHO-TEXHOJIOTHYCCKUX MAIIMH, a TaK )K€ OIEHKH HaJICKHOCTH,
0€30MacHOCTH M JPrOHOMHYHOCTH HA3€MHBIX TPAHCIIOPTHO-TEXHOJOTHUECKHUX
MaIlUH C TIOJIFTOTOBKOW MTPOTOKOJIOB MCIIBITAHUHA.

Pabouas mporpamma AHCHMIUIMHBI «I HIpaBIuKa W THIPOITHEBMOIIPUBO» IS
WHBAJIUIOB U JIMI[ C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370pPOBbsI pa3padaThIBACTCS
WHIUBUIYAJIbHO C Y9€TOM OCOOCHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHUS, WHIUBUIY-
aJBHBIX BO3MOYKHOCTEH U COCTOSIHHS 370POBBS TAKHX 00YyYarOITUXCS.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS MO0 IMUCIHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJibTaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTelIbHBIC PE3YJIBTATHl OCBOCHUS TUCIUIUIMHBI 00Yy4YaromUMCs, pe/I-
cTaBJieHbI B Tabue 1.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM QUCHMILIMHBI

Tabnuia 1

OCHOBHBIX 3aKOHOB Ma-
TCMATHUYCCKUX U €CTC-
CTBCHHBIX Ha}’K JUTA
peIHeHI/ISI CTaHIIapT-
HBIX 3amad B o0jacTu
3KCHJIyaTaIlI/II/I TCXHU-
YECKUX CPEJICTB arpo-
HpOMI)IIHJIeHHOFO KOM-
mIeKca

HUS CTaHJIAPTHBIX 3a/1a4
IO OTPEIETICHUIO SHEPTE-
THYECKUX U KMHEMaTH4e-
CKUX XapaKTePUCTHK THJI-
PaBIMYECKUX U TTHEBMa-
THYECKUX CUCTEM MAIIUH
1 000pyI0BaHUS,

- IPUHITATIBI JCHCTBHSI
IMHAMHAYECKUX, 00bEM-
HBIX THJIPABIMYECKUX U
IMHEBMATHYECKUX MAIIIMH,
MMEIOIINX pa3InyHbIC
CXEMBI;

CKUX U KHHEMAaTHYCCKUX
XapaKTepUCTUK T'UIpaB-
JIMYECKUX U ITHEBMATHUYC-
CKHUX CUCTEM MallluH U
o0opymoBaHus B 00JIaCTH
OKCIUTyaTallu TCXHHUYC-
CKHUX CPEJICTB arporpo-
MBIIIIEHHOTO KOMILIEKCa
C MCIOJIb30BAHUEM OC-
HOBHBIX 3aKOHOB MaT€Ma-
THYCECKUX U €CTCCTBCHHBIX
HayK ¢ IpUMCHCHHUEM
[IPOrPAMMHBIX IIPOIYKTOB
Excel, Word, Power
Point;

Ne Kon Colepkarse I/IHIII/IKaTopE)I KOMIIe- B pesynpraTe n3yueHus: yaeOHON AMCHUIUIMHBI 00YYaOUIUeCs] TOJKHBL:
KOMIIE- . TEHIUHI
n/m KOMITETEHINH (MM €€ 4acTn) 3HaTh yMEThb BJIAJIETh
TEHIIUU (s 3++)
1. |OIIK-1 |Cmnoco0Gen craButh u pemats |OIIK-1.1 - OCHOBHBIC IIOJIOKEHHUs |- BBINOJHATE THUIIOBBIE |- HABBIKAMU IIPUMEHE-
MHXEHEPHbIE U HAyYHO- JleMOHCTpUpyeT 3Ha-|CTaTUKM W JUHAMHKH | pacueThl ¢ UCIOJIb30BaHU- | HUS OCHOBHBIX 3aKOHOB
TEXHUYECKHUE 3a7jau B chepe |HHME OCHOBHBIX 3aKOHOB | KUAKOCTU u rasa,|eM IOJIO)KEHUN CTaTUKH U |CTaTUKU U JTUHAMHUKHU
CBOEH IPO(ECCUOHANBHOM MaTEMaTHYECKUX M €C-|COCTaBJISIOUIME  OCHOBY | IMHAMHUKU JKUIKOCTH M |’KHJIKOCTH M rasa Jyis
JESITEIbHOCTH 1 HOBBIX MEXK- |TECTBEHHBIX HAayK, He-|pacueTa TUJpPaBINYECKHX |Ta3a pelIeHNs TUIIOBBIX 3a/1a4
JTMCUMIUIMHAPHBIX HANpaBlie- | 00XOAMMBIX JJIsl perie- | u ITHEBMAaTUYECKUX npodeccHoHaTBLHON es-
HUH C UCTIOJIb30BAHMEM €CTEe- |HUSA THUIOBBIX 3ajad |CHCTEM; TEIbHOCTHU
CTBEHHOHAYYHBIX, MaTEMaTH- | MPO(PECCHOHATBHOM
YECKUX U TEXHOJIOTMUECKUX | IeSTEIIbHOCTH
MO/IENIEH; OIIK-1.2 - OCHOBHBIE PACUETHBIE - BBINOJIHATH PacyeThl - HaBBIKAMH pacyeTa
Hcnonp3yeT  3HaHWSA |3aBUCHMOCTH JJIS pelie- | TpeOyeMBbIX SHEpreTude- |JSHEpreTUYeCKUX 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-
JIGHHOTO KOMILJIEKCA C
HpI/IMCHeHI/ICM HpO-
rpaMMHBIX IIPOAYKTOB
Excel, Word, Power
Point

OIIK-1.3
PopmMupyeT cxemy |

- METOJIUKY (hOpMUPOBa-
HUS CXEM U NOCIIeI0Ba-

- ¢opmMupoBaThH CXeMy U
M0CJIE/IOBATEIBHOCTh

HaBbIKaMu  (HOpMHPO-
BaHUSI CXEM M TOCIEI0-
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NOCIIEI0BATEIbHOCTD
IIPUMEHEHUSI OCHOBHBIX
3aKOHOB MaTeMaruye-
CKUX M €CTECTBEHHBIX
HayK Uil pealu3aluu
IIPOCKTHBIX PEIICHUH B
00JTacTH TMPOEKTUPOBa-
HUS M DKCIUlyaTaluu

TEIBbHOCTEN IPUMEHEHUS
OCHOBHBIX MOJIOKEHHI
CTaTUKU U TUHAMUKHU
YKUJIKOCTH W Ta3a s pea-
JIM3alUH MPOEKTHBIX pe-
IeHUH B 00J1aCTH TTPOEK-
THUPOBAHUS U SKCILTyaTa-
U1 TEXHUYECKHUX CPEJICTB

MPUMEHEHHUS] ~ OCHOBHBIX
IIOJIOKEHUH CTaTUKU U
JUHAMMKU KUAKOCTH H
raza I peanusanuu
IIPOCKTHBIX DEIICHWI B
00J1acTH MPOEKTUPOBAHHUS
U 3KCIUTyaTalluy TEXHUYe-
CKHX CpEACTB arporpo-

BaTEJIbHOCTEW IPUMEHE-
HUSI OCHOBHBIX IOJIOXKE-
HUW CTaTUKU U JTMHAMHU-
KM KUJKOCTU U Tasza Jjs
peanu3anuu MPOEKTHBIX
pemieHut B obiactu
MIPOEKTUPOBAHUS U IKC-
MJTyaTallui TEXHUYECKUX

TEXHUYECKUX CPEJCTB | arporpOMBIIIICHHOTO MBIIIUIEHHOTO KOMILJIEKCA |CPEICTB  arporpoMBIII-
arpoIrpoOMBIIIICHHOTO | KOMIUIEKCa JICHHOTO KOMIUIEKCa
KOMILIEKCA
ITIKoc-1 |CnocoOen pa3pabarbiBaTh [1Koc-1.3 - OCHOBHBIE MEPOTIPHUSATHSA |- pa3pabaThIBaTh MEPO- - HaBBIKAMH DPa3pabOTKU
NepCHEeKTUBHBIE MIaHbl U TeX- | CrnocoOeH pa3padaThi- |10 MOBBIIICHUIO IPOU3BO- | IPUSATHS MO MOBBIIICHUIO |MEPOIPHUSTHHA MO MOBHI-
HOJIOTHH d(PPEKTHBHON dKC-  |BaTh MEPONPHUATHS TIO | JUTEIBHOCTH TPYJa MPH | IPOU3BOJUTEIHHOCTH [ICHUIO TTPOU3BOIUTEIb-
TUTyaTallii Ha3eMHBIX TPAHC- | TIOBBIIIEHUIO MPOHM3BO- | IKCIUTyaTAllMM HA3eMHBIX | TpyZa MPH SKCIUTyaTallil | HOCTHU TpyAa MPH JKC-
MOPTHO-TEXHOJIOTUYECKUX IUTENBHOCTH  TPYJAa | TPAHCIIOPTHO- Ha3eMHBIX TPAHCIOPTHO- | IJTyaTalliy Ha3eMHBIX
CpPEZCTB B arpoNpOMBIIIIEH-  |TIPH JKCIUTyaTallil Ha- | TEXHOJOTHYECKUX MAIIWH | TEXHOJOTUYECKUX MAIIUH | TPAHCTIOPTHO-
HOM KOMILIEKCE € TPUMEHEHH- |3€MHBIX TPAHCIIOPTHO- |C YYETOM JIOPOXKHBIX, C YU4ETOM JIOPOIKHBIX, TEXHOJIOTUYECKUX Ma-
eM nudpoBBIX TEXHOJIOTUYECKUX Ma- | IPOM3BOJICTBEHHBIX M CO- |IPOM3BOACTBEHHBIX U CO- |IIHH C YYETOM JIOPOK-
IIMH C y4ETOM JIOPOXK- | [IMAJBHBIX YCIOBUH dJIEK- | IUATBHBIX YCIOBHH C HBIX, IPOU3BO/ICTBEH-
HBIX, TPOU3BOJCTBEH- | TPOHHBIX PECYPCOB MIPUMEHEHHEM COBPEMEH- |HBIX M COIIMAJIbHBIX yC-
HBIX H  COIMAJIbHBIX HBIX IU(POBBIX HHCTPY-  |JIOBHIA C MPUMEHEHUEM
YCIIOBUI MEHTOB (HampuMmep COBPEMEHHBIX U PO-
Google Jamboard, Miro, |BBIX HHCTPYMEHTOB (Ha-
Kahoot) npumep Google Jam-
board, Miro, Kahoot)
[TIKoc-5 |Cnocoben opranusosbsiBath 1 | [IKoc-5.2 - OCHOBHbIE (DYHKIHO- |- OCYILIECTBIATH OLIGHKY |- HaBbIKAMU  OLIEHKHU
MIPOBOJIUTH OIIEHKY HOBBIX U | CriocoOeH MpOBOAMTH | HANBHBIE, SJHEPreTHYECKHE | QYHKIIMOHAIBHBIX, JHEP- | (QYHKINOHAIBHBIX,
YCOBEPIICHCTBOBAHHBIX 00-  |OIEHKY (PYHKIIMOHATb-|M TEXHUYECKHUE IapaMeT-|TeTUYECKUX U TEXHHYEe-  |IHEPreTUYECKUX u
pas3IoB Ha3eMHBIX- HBIX, DHEPreTHYECKUX |pbl THAPABINYECKUX | |CKUX MapaMEeTPOB IHIPaB- | TEXHUYECKUX
TPaHCIOPTHO- U TEXHUYECKHX Iapa- |THEBMATHYECKUX CHUCTEM |JIMYECKHX U THEBMATHUe- |MapaMeTpoB
TEXHOJIOTUYECKUX MAIIIHH, METpOB Ha3eMHBIX |[U 00OpYyJOBaHUS, HA3E€M-|CKUX CHCTEM M 000pyIO- |THAPABINYECKUX u
pa3pabaTbIBaTh PEKOMEHIAIINH | TPAHCTIOPTHO- HBIX TPAHCIOPTHO- | BaHHsI, HA3€MHBIX TPAHC- |THEBMATHYECKHX CHCTEM
110 MOBBIIICHHUIO OKCITyaTa- | TEXHOJIOTMYECKHX Ma- | TEXHOJIOTHYECKUX MAIINH; | TOPTHO-TEXHOJOTHUECKUX |1 o0opynoBaHus,
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OHUOHHBIX

IUH C T[OATOTOBKOM
MPOTOKOJIOB  HCIHBITA-
HUU

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

MAIlKH ¢ IOATOTOBKOMN
IIPOTOKOJIOB UCIIBITAHUH C
MIPUMEHEHUEM ITPOrpaMM-
HBIX MpoIykToB Excel,
Word, Power Point;

Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
MaIlVH;

- HaBBIKAMH TTOITOTOBKH
MPOTOKOJIOB UCIIBITAHHUI
TUIPABINYCCKUX U
MMHEBMATUYECKUX CUCTEM
1 000pyI0BaHUs, Ha-
3€MHBIX TPAHCIOPTHO-
TEXHOJIOTHYECKUX Ma-
IIUH ¢ TPUMEHEHUEM
MIPOTPAMMHBIX TTPOTYK-
toB Excel, Word, Power
Point;

[TKoc-5.3

CriocobeH NpoBOAUTH
OIICHKY  HAJIeKHOCTH,
0€30MacCHOCTH M 3pPro-
HOMUYHOCTH Ha3E€MHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX Ma-
IIMH C [OOJATOTOBKOM
MPOTOKOJIOB  MCTIBITA-
HUH

- TOKasarenw HaJIekKHO-
cTH, 0€30MacHOCTH U 3p-
TOHOMUYHOCTH THJPABIIH-
YeCKMX W ITHeBMAaTHYe-
CKHUX CHCTeM U 000pymo-
BaHUS, HA3eMHBIX TpaHC-
MOPTHO-TEXHOJOTUIECKHIX
MaIIHH;

- KPUTEPHUH OIICHKH TOKa-
3aTenei HAJEKHOCTH,
0€30MaCHOCTH M 3IPrOHO-
MUYHOCTH TIPH TPOBE/Ie-
HUU UCOBITAHUMN

- OCYUIIECTBJIATh OILIEHKY
ImokKasaTelieil HaJle)KHOCTH,
0€30MaCHOCTH M 3IPrOHO-
MUYHOCTH  THJIpaBiIdYe-
CKUX M IHEBMAaTHYECKHX
CUCTEM M 000pYyAOBaHMS,
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAaIlIuH
C MOArOTOBKOW NPOTOKO-
JIOB UCIIBITAHUM;

- HaBBIKAMHU OIIEHKH T10-
Kazareyie HaJaeKHOCTH,
0€30MaCHOCTH U 3PTo-
HOMUYHOCTH THUJPABIIH-
YECKUX U TTHEBMAaTHYe-
CKHUX CHUCTEM U 000py-
JIOBaHUS, HA36MHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX Ma-
LIKH C MOJATOTOBKOM
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 IpakTU4YecKkas MOJAroTOBKa: 8 4acoB), UX paclpe/eieHue 1o Buaam padbor 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€MKOCTb JUCITUTUIMHBI 110 YYEOHOMY 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
KOHMaxKmuas paboma Ha npomexcymoyrnom konmpoae (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 y4eOHUKo8 u yueOHuIX nocoOUll, N0020MOo8Ka 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 OTBEPCTHUS 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 THAPABIMYCCKAX 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. Hazmauenue u obOmas 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
KUAKOCTH. Moaenu KUAKON cpelpl: UAcanbHas, HbIOTOHOBCKAasl U HEHbIOTOHOBCKAs
xugkoctu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B JKUJKOCTH.

I'mppocratuka. CocTOsHUS aOCOJIOTHOTO M OTHOCUTEIBHOTO PaBHOBECUS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoiictBa. JuddepeHuuaibHbie
YpaBHEHMsI PaBHOBECHUS KUAKOCTH (ypaBHEHUS Oiinepa). HuterpupoBanue
ypaBHEHUI paBHOBECHS 11 OTHOCUTEIBHOTO M A0COJIOTHOTO MOKOS OAHOPOIHOM
HeCc)KUMaeMol xkuakocth. OCHOBHOE ypaBHEHHME TruapocTtathkd. I[loBepxHoctH
PaBHOTO JABJICHHUS.
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Tema 2. A0OCOJIOTHOE M H30bITOYHOE JaBJieHHe. CHujia JaBJIeHHUS JKUJIKOCTH
HA IUI0OCKHe U KPUBOJIMHEHbIE OBEPXHOCTH

AOGcomoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckas BHICOTA.
I'muapocratuueckuil M MbE30METPUUECKUN HAIOPBL. ['eoMeTpuueckas HHTEpIIpETaIUs
OCHOBHOTO ypaBHEHHUS THUIAPOCTATHUKUA. MeTOoapl U TPUOOPHI IS U3MEpPEHUS
naenenust. CooOmaronuecs cocyasl. 3akoH [lackans. [IpuHOMIOBI W CXEMBI
WCIIOJIb30BaHUs 3aKOHOB T'UIPOCTATUKU B THAPABIMUCCKUX MalTHHAX.

Cwia naBlieHHS KUJKOCTH Ha TIUIOCKHE TOBEepXHOCTH. lleHTp maBneHus.
Omopel  rugpocTaTudeckoro  AaBieHus. Cwia  JaBICHUS — OKHJAKOCTH — Ha
KPUBOJIMHEWHBIE TOBEPXHOCTH. [ OpH30HTANbHBIE W BEPTHUKAIbHAS COCTABIISIOIINE
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.
HeycranoBuBIeecs U ycTaHOBUBILIEECS JABWKEHHUE KUAKOCTU. JImHUA Toka. TpyOka
TOKa U 0djeMeHTapHas cTpyika. [loHsTHE O BHUXpPEBOM H OE3BUXPEBOM
(norenmumanbHoM) aBwkeHuW. I[lotok kunkoctu. Pacxon. JKuoe ceueHue,
CMOYECHHBIM TEepUMETP, TUApPABIMYECKUN paauyc. CpeaHsass CKOPOCTh MOTOKA.
VYpaBHEeHHE HEpPA3pPHIBHOCTH IMIPU YCTAHOBHUBIIEMCS IUIABHO HM3MEHSAIOUIEMCS
JIBW)KEHUHU KUAKOCTH. Y paBHEHUE bepHynau 1715 3JIeMEHTapHOW CTPYWUKHU UI€albHOM
KUJKOCTU. YpaBHeHUE bepHymM mjisi mOTOKa MIACATbHON M pealbHOW MKUJKOCTH.
dusnueckui CMbICH U rpadudeckas HHTepIpeTanus ypasaenus bepaymau. Pexxumer
JIBUKEHUA KUAKOCTHU. [lynbcannu ckopocTen u napieHui. Yucno PeliHonbaca 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 Mpu 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 nHacaaxoB. KoadduimenTs
pacxojia, CKOpOCTH, CKaTusl CTpyH. BakyyM BO BHEITHEM LWJIMHAPUYECKOM HACAIKE.
Koaddumnment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHUS B TOHKOU
CTEHKE M HACaJKH MPH MEPEMEHHOM HaIlope.

Tema 5. I'mapaBanuecknii ynap. Knaccudpuxkanus tpyoonposoaon

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

Knaccudukanuss TpyOonpoBomoB. ['HapaBiandeckuil pacyeT KOPOTKUX H
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybdompoBoaa. PacueT TynukoBoi u
KOJIBIIEBOI CeTH TPyOOIIPOBOJIOB.
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Paznen 2 I'mapaBiauvyeckre MAIIUHbI

Tema 6. Haznavyenune n kiaccupukanusi ruipaBjindeckux MammH. Pado-
yHe XapaKTepUCTHKHU HEHTPOOEKHOr0 HAcoCca

O6mue cBenenus. Hasnauenue, xinaccupukanusi ruApaBIMYeCKUX MAllUH U
obnacte nmpumeHeHus. IlapameTpsl, Xapakrepusymoumue padoTy HAcOCOB: IMoAaua,
Harop, MOIIHOCTb, KII.

Hunamuueckue Hacochl. LleHTpoOexHbie Hacochl. Hasznauenue, ycTpoiHCTBO,
NPUHIMI JIEUCTBUS, 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 LIEHTPOOEKHOrO Hacoca.
HcnpiTanuss 1eHTpoOeKHbIX HacocoB. IlocTpoeHue pabouux XapakTEpUCTHK TIO
AKCHEPUMEHTAJIBHBIM JAHHBIM.

OCHOBBI T€OpUH TOJIOOMS JIOMACTHBIX HACOCOB. YJeNbHAsl 4acTOTa BpallleHUs
Hacoca. Tunm3anus JONAacTHBIX HACOCOB IO yJenbHOM vactote. Ilepecuer pabounx
XapaKTEPUCTHK JIOTTIACTHBIX 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 ceThb. lIpenenbHas
BBICOTAa BCAcChIBaHUSI M KaBUTalus. Meroawsl M cpeiacTtBa OOphOBbI ¢ KaBUTAIHEH.
ITonGop 1eHTpOOEKHBIX HACOCOB IO KaTaJIoTy.

O6bemubie Hacockl. [lopiiHeBble Hacockl. HazHaueHue, ycTpoilcTBO, IPUHIIHIM
NeNCcTBUsA, 00JIacTh NMPUMEHEHHUS, JIOCTOMHCTBA M HEJNOCTaTku. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIMOCOOBI OOpHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  mogauyd. PerynupoBanne mnopgayu. PoTOpHBIE  HAcCOCHI
(umrectepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPLUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUMUI JEHUCTBUsI. XapaKTEPUCTHUKUA M CHOCOO peryinMpoBaHUs
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-
POTIPHUBOOB.

O6bemublii ruaponpuBoa. Haznauenue u o0mias XxapakTepucTUka 00beMHOTO
ruaponpuBoaa. JloctomHcTBa o0beMHOT0 ruaponpusoja. [IpumeHenue oO0BEMHOTO
ruapornpuBofa. OCHOBHBIE 3JIEMEHTHI THUIpONpHBOAA. CXEMbl HEPETYIHPYEMOIO
TUAPOINPUBOJA, TUAPONPUBOJIOB C IPOCCENBHBIM PETYJIUPOBAHUEM, C MAILIUHHBIM 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. HMcTouHuKku C:KaToro BO3aYyXa. ITneBMma-

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

4.3 Jlekuun/1adopaTopHblie/IpaKTHYECKHE/ 3aHATHS

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 | ypacry-
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 gasnenue 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)
Jlaboparopras 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
coifoTHoe M | AGcomorHoe u  u30ObITouHoe | 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. | OIIK-1 (OIIK- | 3amura 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 cTpyHku uaeanpHou 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 Hamopa. | [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 1o | 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 HamopHom 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/
J1a0OPATOPHBIX/ MPAKTUYECKHX
3aHATHI

®DopmMupyeMble
KOMIIeTeHII U

Bupn
KOHTPOJILHOT'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
neiicTBUS
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)

Jlaboparopnass pabora Ne &.
«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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dopmupyembie Koui-Bo
Ne Hazpanue Ne 1 HazBaHuMe JeKI Wi/ KOMIIETCHIHH Buj ‘::izf
n /;[ pa3ieia, Te- | J1a0OpaTOPHBIX/ NPAKTHYECKHX KOHTPOJIBLHOTO | ypaycry.
MBI 3aHSATHI MepONpPHSITHSL | ueckan
moaro-
TOBKa
3 Pa3nen 3 I'mapaBinyeckue u MHeBMaTHYe- 6/2
CKHe IIPUBOJBI
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 nuesmonpu- | (I1Koc-1.3);
ITHEBMOIIPH- | BOJOB [TIKoc-5
BOJIOB. (ITKoc-5.2;
[TKoc-5.3)
OIIK-1 (OIIK- 2/2
1.1; OIIK-1.2;
[IpaxTrueckoe 3ansTue Ne7 I?Igi(c-ll. 3); 3alura  Ipak-
«CocTtaBiieHue CcXeM THuApaB- TUYECKON pa-
JIMYECKOTO TIPUBOIa» (IKoc-1.3); OOTHI
[TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
OIIK-1 (OIIK- 2
1.1; OIIK-1.2;
[IpaxTrnueckoe 3ansTue Ne 8 I?Igi(c-ll. 3); 3alura  Ipak-
«CocTtaBieHue cxeM IHEBMa- TUYECKON pa-
THYECKOTO MPHBOJIA» (IKoc-1.3); OOTHI
[TIKoc-5
(ITKoc-5.2;
[TKoc-5.3)
Tabnuua 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 nzmepenus. Critbl U HaNpsDKEHUS, TEHCTBYIOIIUE B KH/I-
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 KpHBOJINHEWHBIE
MMOBEPXHOCTH

AOCOIOTHBIM U OTHOCUTEIBHBIN MOKOHM KUJIKOCTU. 3aKOH ApXxume-
na. [lnaBanue ten. OcrounBoCTh. [IpUHIMIBI U CXEMBI UCTIOJIH30-
BAHMS 3aKOHOB THIPOCTATHKM B THJAPABINYECKUX MAIIMHAX. .
(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 HACAJKHU

5. | Tema 5. I'unpaBnuue- | Metoapl u npubOpsl s U3MEpeHUs pacxoda kuakoctu. Pacuer

ckui ymap. Knaccu-
¢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'uapaBinyeckue MaliMHbI

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 YEib-
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 peryaupoBanus 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 TapaMeTPbl, XapaKTepU3yrolue 00beMHbIE TUAPOIIPUBO-
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); ITKoc-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 TeXHOJI0T Ui ((popm 00yue-
HHUS)
I. Tewma 1. I'mapocratuka. | 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 IPUMECHCHUEM BUICOMATCPpHA-

JIOB;
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HaumenoBanue HCII0JIb3YEMBIX aAKTUBHBIX U HHTEPaK-

Jrj;_’n Tema u ¢popma 3ansaTHS THBHBIX 00pa30BaTeJIbHbIX TeXHOJIOTHH ((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 BUcOMaTepua-
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 cnaii-npe3eHranuii; pabora B KOMaHe
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 BUeOMaTepua-
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 Nnnroctpamus cnaita-npeseHTamuii; pabota B KOMaHIe
IIPY BBITIOJIHEHUH TPAKTUYECKON paboThI;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
6. Tema 6. Haznauenue u | JI [IpoOnemHast eKuus
knaccupukanus  rug- | JIP Wnmroctpanus crnaii-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-npe3eHTamuii; 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 [IpoOnemHast eKuus
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
cinoxkHoctu. Kaxknast u3 3aymad, BKIIOUeHHBIX B 3ajanue PI'P, mpeacrasiser onny u3
TEeM Kypca TUCIHUIUTMHBI «[ uapaBinuka ¥ TUIpOITHEBMOIIPUBOIY.

[lepedyeHb TeM, paccMaTpUBaeMbIX B pacyeTHO-rpaduueckoil paborte, cie-
IyroIuii: GU3NYecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackais; muaBaHue Tell, OCTOWYHUBOCTh; CHJIBI JIABJICHHS JKUJIKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHJIbI IABJICHUS KUJIKOCTH HA KPUBOJIMHEHHBIE TTOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH; YpaBHCHUE bepHyIUIH; peKUMbl JIBUKECHUS
KUJKOCTH; MOTEPH HAIopa Mo JUIMHE; MECTHbIC COMPOTUBIICHUS, UCTCUCHHUE JKUIKO-
CTH 4epe3 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 TEKYIIEH 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 coctout 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 HHEPLHH U CHJIBI JaBlle-

HUS, K IOBEPXHOCTHBIM - CUJIBI TPEHUSL.
3. Ilpensiayne oTBeThl HEeBepHbI. JlaliTe cBON IpaBUIIBHBIA OT-
BET.

21



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 OHONH 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 ycraHoBuBIIEMcs — [ja, B HEYCTAaHOBUBLIEMCS — 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 — J1d.

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 THAPABIMYSCKUX MAIIWH; YMETh NPUMEHATH CpEJCTBa
M3MEPCHUS OCHOBHBIX THAPABIMYECKUX MapaMEeTPOB; UCIIOJIb30BaTh HOPMATUBHEIC U
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU W3yUECHUU
CICIUMANTBHBIX JUCIHIUIMH, BJIAJIETh METOJAMH pacueTa THIPABIMYCCKUX CHCTEM H
nogdopa  THAPOMEXAHUYECKOrO0  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHCHHS
THJIPABINYECKUX HMCCIEIOBaHM, 00OpabOTKM W aHanm3a WX pe3yibTatoB. B kypce
«['mapaBmuka ¥ TUAPONMHEBMOIIPUBOA»  MPEANOJAracTcss  BBIMOJTHCHHE 8
1a00paTOPHBIX PadoT.

Jloryck K BeIMOHEHUIO JIP TPOMCXOAHUT IIPH yCIIOBUM OCBOSHHUS MaTepHalia
HaJIMYUsS Yy CTYACHTA 3allOJIHCHHOW TaOJUIbI ONBITHBIX JaHHBIX B JKypHaJIe
naboparopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUUECKHUM MaTepUaIoM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJUT B hOpME JTOKIaaa CTYACHTA MO BBITOJHCHHOU
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTEelIsl.

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

1.1 Kakue ¢usnueckue cBoiicTBa xxuakoctu Bl 3Haere?

1.2 JlaiiTe onpeneneHne MmIOTHOCTH, YAEIBHOTO 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 KacaTeNbHOTO HAIPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
HprotoroMm?

1.5 KakoBa cBsI3b NMHAMHYECKON M KMHEMATHYECKON BA3KOCTH, KAKOBBI UX
eauHuIbl n3Mepenus? Kakumu npubopamu ornpeaensercs BI3KOCTh KUIKOCTH ?
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IpakTnyeckue 3anatus (I13) HampaBieHbl Ha 3aKpeIUieHUE TEOPETHUECKOTO
MaTepuaia TUCIUIUIMHBI «[ uapaBivKka 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 THIPOITHEBMOIPHUBOI MPEIIOIaraeTcsi BHIIOJIHEHNE
8 mpakTuyeckux padoT.

Jomyck k [13 mpoucXoauT MpH YCIIOBUU OCBOCHHSI JICKIIMOHHOTO MarepHhalia
o teme 3aHATHSA. OTYeT O BHINOJHEHUH MPAKTUYECKOTO 3aHITHS MPEACTABISCTCS B
BHUJIC TOJTHOCTHIO BBITIOJTHEHHOTO 3aJlaHusl, TIOJYyYEeHHOTO OT MPENoaBaTels, B BUJIC
pacyeToB M TMpH HEOOXOAMMOCTH TIpadUdyeckoro marepuana. 3alura oT4yeTa
IPOXOANT B (pOopMe OTBETOB Ha BOMPOCHI IIPETIOAaBATEIIS.

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

7.1 PacckakuTe 0 Ha3HAYEHUM CWJIOBOM 4acTu ruaponpuBona. M3 kakux noj-
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 ycTpoicTBa 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 oHu otoOpaxaroTcs Ha THAPABIMYECKUX CXeMax?

IlepedyeHb BONIPOCOB K 3K3aMEHY MO IMCHUIIMHE

Paznen 1. 'mapaBiauka

OcHoBHBIE (PU3MUYECKHE CBOWCTBA KUJKOCTH.

Cuiibl ¥ HaNpsDKEHUS B KUAKOCTU. ['mapocTatnueckoe AaBiaeHuUE.

I'mapocratryeckoe 1aBIEHUE U €r0 CBOMCTBA.

BriBog nuddepennmanbHbIX ypaBHeHUN Ditnepa.

BriBectu u3 ypaBHeHus Ditiepa popMyily AaBieHHs IPU 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 [lackans. YCTpOKWCTBO M NMPUHLMI pacyeTa TUAPABIMYECKOTO
mpecca.

9. TlonsiTue aGCOMOTHOIO JABIEHUS, N30BITOUYHOTO AABJICHUS U BaKyyMa.

10.2KunkoctHble puOOpbl A1t U3MEpPEHUS! U30BITOYHOTO IaBJICHUS U BaKyyMa.

l1.I'nnpoctatnueckuil Hanop. [loka3aTe Ha yepTekKe coCyna C KUAKOCTHIO U Tbe-
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.Omnpenenenrie cuibl JaBICHUS KUAKOCTH HA MJIOCKYIO (PUTYPY MPOU3BOIBHOM
dbopmbl. ['napocraTuyeckuii napaaokc.

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

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

16.0Onpenenenue BEPTUKAIBHOW COCTaBISIONIEH CUIIBI THAPOCTATUYECKOIO 1aB-
JIEHWs Ha MPOMU3BOJBHYI KPUBOJIMHEHHYIO MOBEPXHOCTh. [locTpoeHue Tena
JABJICHUS.

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

18.3akon Apxumena.

19.00BACHUTD CIAEAYIONMINE TOHSATHUSA:

- YCTaHOBUBUIEECS U HEYCTAHOBUBIIIEECS JBMKCHHUE;
- TpPaeKTOpHs 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 HEpas-
PBIBHOCTHU JJI IOTOKA. JlaTh MOHSATHE CMOYEHHOTO MEepUMeTpa U THIpaBiInuye-
CKOr'0 pajuyca.

23.BbIBOJ ypaBHEHU BEpHYIUIN 111 yCTaHOBUBIIETOCA, MIJIABHOU3MEHSIOLIET0CS
MIOTOKA KUAKOCTH. BUABI CyIIECTBYIONIMX NOTEPH HAMIOPA.

24.Hanucath ypaBHeHUe bepHyimu /uisi mOToKa B 0OLIEM 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 U ero KpUuTHYECKOE 3Haue-
Hue. 3a4eM IpH pacuere TUAPaBIUYECKUX CHCTEM HYKHO 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 NOoTepb HAoOpa Ha TPEHUE MPU HATIOPHOM JBH)KEHUU B KPYTIIBIX
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. THUIIBI peniaeMbIX 3ajay.
Br16op cedenuit s coctaBieHus ypaBHeHust bepHysuiu.

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; NHBEPCUS 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 UCTEUEHHS KUAKOCTH Yepes3
MaJjioe OTBEPCTHE B TOHKOM CTEHKE B aTMocdepy.

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. Knaccudukauus nHacocoB. OCHOBHOE pazinuue MexAy AByMs kiaccamu. 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 3KCIUTyaTallMOHHYIO (QOpMYyIy Hamopa
Hacoca.

4. Hamop, mogava U MOIIHOCTh Hacoca. [lonHbIN, ruapaBInueckuii, 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 Haropa IeHTPOOEKHOro Hacoca.

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

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

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 HEHTPOOESKHBIX 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.

16.00beMHubIe Hacockl. OOmas ¢popMyna UX NPOU3BOJUTEIHLHOCTU. XapaKkTep 3a-
BucuMocTy Mexay H u Q nmpu nmocTosiHHON yacTtoTe BpaumeHus. Perynuposa-
HUE MOJaYu.

17.1IpuHIMTI 1€MCTBUSL M1 OCHOBHBIE THUIIBI MOPIIHEBBIX HACOCOB. MIX JOCTOMHCTBA
u HepocTatku. PerynupoBanue nonaun. CpeHss 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 MPUBObI

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

2. CtpykTypHas cxema 00b€MHOTO THIPONPUBOJIA.

3. Ha3nauenue sHeprooOecrneunBaroLieli, HalpaBiSIIOIIEH U pPEryaupyro-

e, 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 TMOCTYMATEIHBHOTO U BPAIIATEILHOTO ABUXKEHHS C JIPOC-
CEJIbHBIM PETYJIUPOBAHUEM.

5. OcHOBHbBIE YacTH OOBEMHOT0 THIPONPHUBOJA M MX HazHaueHue. Cxema
00bEMHOTO THIPONPHUBO/IA MOCTYNATEIBHOTO M BPAIIATEIIBHOTO JABUKEHUS C 00bEM-
HBIM PETYJIMPOBAHUEM.

6. CrpykTypHas cxeMa MHEBMOIIPUBO/IA.

7. Ha3znayenue sHeprooOecrneunBaromiei, HampaBpiIsomEed U peryiupyro-
1Iel, UCIOJHUTEILHON MOJCUCTEM CHUJIOBOM YacTh NHeBMompuBopa. llepeuncnure
OCHOBHBI€ 3JIEMEHTHI MOJICUCTEM CHJIOBOM YaCTU MHEBMOIIPUBO/IA.

8. Kakue mHeBMaTnueckrue 3JIEMEHTHI BKIIIOUAET B ceOsi IHEproobecneyu-
BaloOIllasi MOJICUCTEMA CHJIOBOM 4YacTU MHEBMoINpuBoAa? B dem 3akirodaeTcs ux Ha-
3Ha4YeHUE?

0. [lepeunicnuTe 3JIEMEHTHI, BXOJSIIME 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. bBnoku mOAroOTOBKHU CKATOrO BO3AYyXA.

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

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

OI_ICHKa TeKYH_ICﬁ pa6OTBI n HpOMC)KYTO‘IHBIﬁ KOHTPOJIb CTYACHTOB OCYHICCTB-
JISICTCA Ha OCHOBC TpaI[HI_II/IOHHOﬁ CUCTCMBI KOHTPOJII U OICHKH YCIICBACMOCTHU. Tpa—
AUIIUOHHAA CHUCTEMa KOHTPOJA H OLHCHKH YCIICBACMOCTH CTYACHTOB IIPCIACTABJICHA
KpUTCPHUAMHU BBICTABJICHUSA OLICHOK II0 quBIpeX6aHHBHOﬁ CUCTCMC «OTIHUYHO)», «XO-
pouro», «KyadoBJIICTBOPUTCIIbHO», «HCYAOBJICTBOPUTCIIEHOY.

Kputepuu onieHKH BbINOJHEHUS TECTOB:

Texyiiee TectupoBanue (B 3JIEKTPOHHON (hOpME C HUCIIOJIB30BAHUEM HH(PPOBOTO
cepBuca Suaexk.@opmel) npousBonuTcss Ha 5 u 11 Hemensix ydeOHOro cemecTtpa.
Kaxnprit 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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- IpaBWIbHBIE OTBETHI Ha 8§ - 10 3amanuii — 5 Oasos,
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, rpadUueCcKUM MaTepUagoM, BHIBOJAMHU.
OTuer He MOXeT OBbITh NPUHAT U TOJUICKUT JOpPabOTKE B clydyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHbIX (hopMyll, 0003HAYEHUH U T.I.; OTCYTCTBHSI HEOOXOJIHUMOTO
rpaduuecKoro Marepuaia; HeKOppeKTHON 0OpabOTKU pe3yIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHOl paboTre NpoxoAUT B GopMme IoKIana
CTYJ€HTa 1O BBIMIOJIHEHHOW paboTe M OTBETOB HA BONPOCHI MpenoAaBaTess IO
TPAAULIMOHHOM CHCTEME OLEHKM CcuUCTeMe. B cilydae monydeHHMs NpU 3alluTe
nabopaTopHOil  pabOThl  HEYOBIETBOPUTEIBLHON OIEHKH, pabdoTa MOIJIEKHUT
IIOBTOPHOU 3alILUTE.

Ta0muma 7

Kpurepuu onieHuBaHMsl 32aIUTHI JIA0OPATOPHBIX padoT
Kpurtepuu oneHnBaHust
«OTJHYHO» — CTYJICHT H3JIaracT COJCp)KaHHE BOIPOCa JIOTHMYCCKU
BEPHO, AapryMEHTUPOBAHO, YyMEET [JelaTh BBIBOJbI; IIPAaBUJILHO
(dbopMyauUpyeT OCHOBHBIE 3aKOHBI, 3HA€T W TMPUMEHSET OCHOBHBIC
(hopMyIIBI M pacyeTHBIC 3aBUCUMOCTH TI0 TeME JIA0OPAaTOPHOM 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 HC3HAYWTCIIbHBIC
OIIHUOKHU WIIA OITMCKH, YTO B IICJIOM HE€ BBLIZBIBACT COMHEHHUM B OCBOCHHU
TEMbI JJabopaTopHON pabOThI
«YIOBJIETBOPUTEIbHO» — CTYJACHT HE B IIOJHOW Mepe BIajeer
HaBbIKaMH JIOTMYHO HW aprymMCHTUPOBAHO H3JIaratb COACPIKAHUC
Martepuana, HMMeeT OOIMe 3HAHWUS OCHOBHOTO COJICPIKAHHS 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,
MUHHMMaNIBHBIA | «HEYAOBJETBOPUTEIBLHO» — CTYJCHT HE OCBOWJI 3HAUYHUTEIBHYIO 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 rpauyeckoro marepuajga B BHUJIE CXEM, PUCYHKOB WM
rpaduKOB; HEKOPPEKTHOM OOpabOTKH pe3ylbTaTOB M3MEPEHUl WM pacyueTos;
HEBEPHOM BBIOOPE TPEOYEMOro rHIpOMEXaHNYEeCKOro 000PYA0BaHUSI.

3amura oT4eTa MPAKTUUYECKOTO 3aHATHS IPOXOIUT B (popMe JoKIana cTyaeHTa
M0 BBINOJIHEHHOW paboTe W OTBETOB HA BOIMPOCHI MPENoJaBaTess Mo TPAJUIUOHHON
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CUCTEME OLICHKHU cUCTeME. B ciydae nojydeHus Npy 3alIUuTe TPaKTHUYECKOTO 3aHATHS
HEYJIOBJIETBOPUTEIbHOMN OLIEHKH, pad0Ta MOJJIEKUT MMOBTOPHOM 3aIUTE.

Ta0muma &

Kputepuu oueHnBaHus 321UMTHI NPAKTHYECKUX 3aAHATHI

Onenka

Kpurtepuu ouennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

«OTJHUYHO» — CTYIEHT H3JaraeT COJIEpKaHHE BOIPOCA JIOTUYECKHU
BEpPHO, ApryMEHTHPOBAHO, YMEET [eNlaThb BBIBOJbI; MPABUIBHO
(dbopMyaupyeT OCHOBHBIE 3aKOHBI, 3HA€T U TMPUMEHSET OCHOBHBIC
(hopMyIIBI M pacyeTHBIC 3aBUCUMOCTH 110 TEME MPAKTUYECKOTO 3aHITHUS

Cpennuii ypoBeHb
«»
(xoporo)

«Xopomio» — CTYACHT U3JIaracT COACPKaHUC BOIIpOCa JJOTUICCKU 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 COMHEHHI B OCBOCHHU
TEMBI IPAKTUYCCKOT'O 3aHATUA

[Toporossiii ypo-
BeHb «3» (ymoBiie-

«YHAOBJICTBOPUTEJIBHO» — CTYACHT HE B IIOJHOW Mepe BIAJEET
HaBbIKAMHM JIOTUYHO M apryMEHTUPOBAHO M3Jararb COJEpKaHUE
Marepuaiga, HMMeeT OOIlUe 3HAHUS OCHOBHOTO COJACpKAHHUS TEMBbI
3aHATUST 0O€3 OCBOCHMSI HEKOTOPBIX CYIIECTBEHHBIX IIOJIOKEHUH,

TBOPHUTEIBHO)
JOITyCKaeT HETOYHOCTH, OJTHAKO YMEET NMPUMEHATh 3HAHUS U YMEHHS 110
TEeMe 3aHITHS,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHB «2» (He- | colepKaHUSI ~ MaTepuasa  MPAaKTHUECKOrO  3aHATHSA;  JOIMYCKaeT
YIIOBJIETBOPH- CYIIECTBEHHBIC ONIMOKH B M3JIOKCHUH MaTepHalia, He yMEEeT BBIJCIUTH
TEJIFHO) TJIABHOE M CJIENIATh BBHIBOJIBL.

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

PacueTHo-rpadguueckass paboTa cOCTOMT W3 6 pa3HOBApUAHTHBIX 3a7ad IO
TeMaM H3Yy4aeMoOro Kypca IUCHUIUIMHBI «[ WapaBivKa W TUIPOIHEBMOIPUBOI
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 npencTaBisior 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
MaTepuaga Wi OTCYTCTBUE B rpauyeckoM marepuayie HeoOXOIUMBIX 00O3HauYeHUMN
(cunbl, [aBlEHUS, PACCTOSHUS, IUIOUIAAM U T.J.), HCHOJIB3YeMbIX B pacyeTe;
HEKOPPEKTHON 00pabOTKK pe3yabTaToB pacueToB. Beimonnenune PI'P  saBisercs
00s13aTeNIbHBIM AJIEMEHTOM, BIIMSIOUIUM Ha JIOMYCK, K C/1aye SK3aMeHa M0 AUCHUIUIMHE.

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.
«YAOBJIETBOPUTEJIBHO» — CTYIACHT CAMOCTOATEIBHO M B IIOJHOM
o0veme BbmongHWI PI'P, oxgHako B pelieHuM HUMEIOTCS OIIMOKU 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 HeYIIOBJICTBOpI/ITCJIBHOﬁ OLOCHKMH II0 pvaeTHO-Fpa(i)quCKOﬁ
pa60Te OHAa MOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOﬁ caauc.

Kpurtepyuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K »sk3ameHy nomyckaercss CTYAEHT, NOJHOCTBIO BBIIIOJHUBIINN BCE BUIBI
y4eOHOM 1 caMOCTOSTENbHOU PadOThI M CIABIINNA OTYETHBIE MAaTEPHUAIIBI.

DK3aMeH MPOBOAUTCS B YCTHOH (hopme B BUJE TOKIaAa CTYJIEHTA 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 3aSBICHHBIX
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 MPUMEHSET OCHOBHBIE (POPMYIIBI U pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa I'MAPaBINYECKUX CUCTEM; 3HAET YCTPOUCT-
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 HE3HAUUTEJIbHbIE ONIMOKH UM OMKCKH, YTO B II€JIOM HE BbI3bIBAET
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
TIOJTHOM MEPE BJIAACCT HABBIKAMU JIOTUYHO U apryMCHTHPOBAHO U3J1a-
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 NPUMCHATH 3HAHUSA U YMCHUA B ITPAKTUICCKUX
paboTax, BiaieeT HaBbIKaMU padOThl CO CIIPAaBOYHOM M y4eOHOM JuTe-
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 METOJAMU BBINOJHEHUS THAPABINYECKUX PACUETOB; HE yMEET

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 TTocoOue Jis
By30B / Ctecun C.IL [u ap.] - 2-e u3a. — M.: Akagemus, 2006. — 336 c.

3. Yxun b.B. I'mapaenuueckue mamunbl. — M.: U] « ®OPYM» - UTHOPA-M,
2011.-319c.

4. T'mapaBnuka W TUIpaBIWYecKUEe MaliuHbl. JlabopaTOpHBIN NPaKTUKYM:
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 pocryna 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 TuUIpOnpUBOALL. 3-¢ wu3a. -— M.:
MammnHoctpoenue, 1995. — 448 c.

3. Hazemuer A. C., Poibanbuenko J[.E. IIHeBMaTuyeckue 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. YdeOHOe 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 THIPaBIMYECKUE U THEBMa-
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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 U MHEBMaThueckux cxem — M.: Cranpgap-
tuHdopm, 2012 — 16 c.

7.4 MeTogu4ecKue YKa3aHHsl, PEKOMEHAAUMH U IPyrue MaTepuaibl 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 yausepeuteT — 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: PITAY-MCXA umenu
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 BojlocHaOkeHue Yacte 3. 'mapaBianueckue ma-
muHbl: [Ipaktukym / H.I'. KoxkeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansrii.
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., dpansiit 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, «l'maporazoguHamuka» u  «BomocHabxkenue» /
KoxesuukoBa H.I'., Emun A.B., Illeskyn 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 CETH
«/HTEepHET?», HEOOXOAMMBIX /IJIs1 OCBOCHUSI AMCIUTIIMHBI (MOIYJIs1)

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUUIHUATBHBIN aUIEp
KPYMHEHIIINX MPOU3BOAUTENCH HAaCOCHOTO 00OpymoBaHus Poccuu (OTKPBITHIA JOC-
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 odecnedyeHuss 1 MHPOPMANUMOHHBIX CIIPABOYHBIX
cHCTEM

Ta6muma 11
IlepeyeHb NPOrpaMMHOro o0ecne4eHus
HaumeHoBaHue
Ne pa3aeiia yueOHOM HaumeHoBaHue Tun e I'on
n/n | JMCHUIIMHBI (MOIY- NporpamMmbl NporpamMmbl pa3padoTKu
JIs)

Paznen 1 «I'mppaBnu-

Kay

Paznen 2 «'mppaBnu-|, .
1 YECKHUE MaHII/IHIf» Microsoft  Office OducHblii makeT Microsoft 2021

Pazgen 3 «I'maopasnu- 365

YECKHE U ITHEMAaTHU4C-
CKHC ITPUBOJAbLD»

Pasgen 1 «I'mopasnu-
Ka»

Pasgen 2 «I'mopasnu-
YECKUE MaLIUHBD) SAunnexc Tenemoct |Buneokondepeniuu| SAnnexc 2021
Pazgen 3 «I'maopasnu-
YECKHE W ITHEMaTuye-
CKHE IPUBOJIbI»

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIs1
OCyLIeCTBJIEHHSI 00Pa30BaTEIbLHOI0 MPOUecca MO JUCHUILIMHE (MOYJII0)

Tabnuua 12
Ceenenus 00 00ecne4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0UHeTaMH, 1a00paTOPpUAMHU

HaumeHoBaHMe cnienHaJbLHBIX OMeLe-
HMI U IOMelleHUil VI caMocTosATeIb- | OCHAIIEHHOCTDH clenuaibHbIX IOMelleHHil U 1o~
HOI1 padoThl (Ne yueOHOro Kopmyca, Ne MellleHUH IS CaMOCTOSITeILHOIH padoThl
AyJAUTOPUH)
1 2
23 kopmyc, 7 ayauTopus 1.9xpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (UuB.
Ne410134000001611)
3. Hocka HacteHHas 3-anemenTHas (MuB.Ne
210136000005980)
23 kopmyc, 76 ayautopus 1. Crenn rupaBiInyecKuil yHUBEpCAIbHBIH J1abopa-
topubiil I'VJIC-1 (MuB.Ne 210134000002961)
2. CTeH ruipaBIUYeCcKuil yHUBEpCAlIbHBIH J1abopa-
topubiil 'VJIC-2 “I'mapoctaruka’” (MuB.Ne
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210134000002962)

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

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

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

7. JlaTuuk pacxoja ¢ MHAMKaLUEH 1apaMeTpoB
(MuB.Ne210134000002783)

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

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

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

11. Creng KU (MuB.Ne 410136000005522)

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

13. Yuebnoe obopynoBanue jsadoparopuu "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, BKiItoUarye 4uTaabHbIE 3aJIHI,
OpraHW30BaHHBIE O MPUHIIMIY OTKPBITOrO JAOCTyNa M ocHamieHHbIXx Wi-Fi, UaTep-
HET-J0CTYIIOM, B TOM YHCJIC€ KOMIIBIOTEPU3UPOBAHHBIC UUTAIBHBIC 3QJIbl, 4 TAKKE
KOMHATHI JJIs1 CAMOIIOATOTOBKH B OOIICKUTHIX.

11. Meroanyeckne peKOMeHAAUNH 00yYAKIIMMCS 110 OCBOCHHUIO T CIUIJINHBI

OOpa3oBaTenbHbIN MpoIecC MO AUCIUIUIMHE OpraHU30BaH B (opme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayAUTOPHOW M BHEAYAUTOPHOMN) 00ydJaroONIuXcs C mpe-
Mo/IaBaTelIeM U caMoCTosITeNbHasl paboTa oOydaromuxcs). YueOHble 3aHsATUS (B TOM
quclie TI0 peain3aliy MPakTUYeCKON MOArOTOBKH) MPEACTABICHBI CIEAYIOIINMH BH-
JIaMu, BKJIIOYas y4yeOHbIE 3aHSTHUS, HANPABICHHbIE HA MPAKTUYECKYIO MOJTOTOBKY
00y4aromuXxcs U MPOBEICHUE TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH:

JeKUUHU (3aHATHS JIEKIIMOHHOTO TUIIA);

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

IpYHIIOBBIE KOHCYJIbTAINY;

WHIUBUIYaJIbHbIE KOHCYJbTAllUM U WHbIE y4eOHbIE 3aHATHSA, MpEeAyCMaTpu-
BaIOIIME UHIMBUIYAIbHYIO pabOTy MpernojaBaresis ¢ 00yJaronumcs;

caMoCTOsITeNIbHasl paboTa 00yJaronInXxcs;

3aHSTHS UHBIX BUOB.

Ha yuyeOHBIX 3aHATHAX 0Oy4Yaroniyecs BHIMOJIHAIOT 3allJJAaHUPOBAaHHBIE HACTOS-
el mporpamMmoi OTJelbHbIe BUIBl YYEOHBIX pabOT, B TOM YMCIIE OTACIbHBIX 3Jie-
MEHTOB palOT, CBS3aHHBIX ¢ Oyaylie mpodeccuoHaIbHOM 1eITeNbHOCTHIO.

[locemienne JEKIMOHHBIX 3aHATHI sIBIsieTCS 00s3aTeNbHbIM. [IpomymieHHbIH
JEKIUOHHBIN 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
OTJICIBHOW TEeTpaay WM Ha JUCTax ¢opmara A4 B COOTBETCTBUHU C YCTAHOBJICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJASCHTOB IMPH BBITIOJHECHUN
1ab0paTopHOM pabOThI HEAOMYCTUMO.

[lepen nauanoMm nabopaTOpHOW pPabOTHI CTYACHT JOJDKEH CaMOCTOSTEIHHO
YSICHUTB: COJEPKaHKME PadOThI, MMOCIIEIOBATCILHOCTh BBITOJIHCHUS HAOIIOJACHUN H
MU3MEPCHUH, 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 COOTBETCTBHU C TPaPUKOM OTpaOOTOK, COCTABISIEMBIM 3a JIBE HEIEIH /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, ypaBHEHUE bepHYysuH, moTepu Hamopa, uCTe-
YCHHE KHUIKOCTH Yepe3 OTBEPCTHS U HACAJKH, THIPABIMYCCKUH yaap, OCHOBHBIC T10-
KazaTtenu paboThl HACOCOB, paboYHe XapaKTEPUCTUK HACOCOB, XapaKTEPUCTUKA TPY-
OompoBoa, mapauieNbHas U MocjieoBaTeNbHas paboTa HACOCOB, KABUTAIUS, THIIPO-
TUHAMUYCCKUE TIepeIaun.

Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI

CryzaeHT, IpONyCTUBIIUHN JIEKIIMOHHOE 3aHATHE, 0053aH CAMOCTOSITENILHO MPO-
paboTaTh MPOMYLIEHHYIO TeMy (pa3fen), MPeJOoCTaBUTh MPENOoJaBaTeNi0 KOHCIEKT
MPOIYIICHHON JEKIMU U OTBETUTh B YCTON (popMe Ha BOMPOCHI 3a/1aBa€MbI€ MPEMO-
JaBaTeseM 10 TeMe JIEKIIHH.

[IponymieHHble 1a0OpaTOPHbIE U MPAKTUUECKUE 3aHITHS OTpadaThIBAIOTCS B
KOHIIE CEMeCTpa B COOTBETCTBHE C YCTAHOBJIEHHBIM Kadeapoil rpadukomM oTpabOTOK.
[lepen orpaboTKOii 1a0OPATOPHOM pabOTHI CTYJEHT CAMOCTOSITENIbHO M3y4aeT Teope-
TUYECKUI MaTepuasl o TeMe padoThl, MOPAJIOK €€ MPOBEJACHUS U METOJUKY oOpa-
OOTKH OIBITHBIX JaHHBIX. JlaHHBIE MOTYyUYE€HHbIE TP BHITIOJHEHUH MPOIYIIEHHOM J1a-
OopaTopHOIl pabOTHl 3aHOCUT B 3apaHee MOAroTOoBICHHBIA oTueT. [locne 06paboTku
OTBITHBIX JTAHHBIX O()OPMIICHHBIN JOHKHBIM 00pa30M OTUYET O BBHINOJHEHUU J1abopa-
TOPHOM paOOThI MPEAOCTABISAETCS BEAYIIEMY MPENOIaBATEINIO IJIsl 3aIUTHI.

Jlsist oTpa®OTKHU MPAKTHUECKOrO 3aHATUS CTYIEHT MOJydaeT 3aJaHue Yy Beay-
IIeT0 MpernoAaBaTessi U CAMOCTOSITENIbHO €ro BbIMOJHsAET. Jlanee ciaeT BBIMOJIHEH-
HY10 pa0OTy Ha MPOBEPKY BEAYIIEMY MPENOAaBaTENIO C AabHENIIEH e€ 3alUTOM.

12. MeToanuyeckne peKOMEHIAUMH NPENOAABATEIAM 110 OPraHNU3alMU 00yYeHUs
1O AUCHHILINHE

Haunyumeit ¢popmoii opranuzanuu oOydeHus aucuuruinHe «l'uapaBivka u
TUAPOIMHEBMONPUBO/» NPEJICTABIACTCS TaKas, MPU KOTOPOM BCe BHUJIBI yUEOHBIX 3a-
HATUN (JIeKIMs, Ja0OpaTOpHbIE 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 JAaeTcs Hay4yHas M METOAWYECKAss yCTAaHOBKA B M3YYEHUH IPENOJAaBAEMOI
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 MTPOCITYLIN-
BaHUS U YCBOCHUSI.

Bo Bpewms nekiuii 1eMOHCTpauus ClaifoB WIW MPE3EHTALNUN SBIAECTCS MpEN-
noututenabHee. [I[puMeHenne cinaiioB U npe3eHTanuii Tpedyer TiaTeabHol paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TaKUX 3aHATUH: 0TOOP HEOOXOIUMBIX (PParMEeHTOB
(GUIBLMOB U CNANIOB, TOJ00p WILTIOCTpAlUi U YepTexeH, MpoBepKa KauecTBa 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 CTYJICHTAMHU.

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

— 1eJbI0 1a00PaTOPHON PaboThI;

— TEOPETHUYECKUM MaTepuajoM, He0OOXOJUMBIM Ji BBINOJHEHUS JAaHHOU pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTATbHBIX JaHHBIX;

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

— IolyMaTh O BBIBOJAX, KOTOPbIE HEOOXOAUMO CeNaTh B KOHIIE paOOTHI.

Ha nabGoparopuyio paboTy CTYyAE€HT JOJKEH MPUATH 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 IJis MpOBEeAeHUsl JabopaTopHOU 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, MpeABapUTEIbHO Pa30UBIINCH
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 mpenojgaBaTenb pacrpenenser Mexay CTy-
J€HTaMu 00sI3aHHOCTH IO BBIMIOJIHEHHUIO J1TA0OPAaTOpPHON paboThI, CTapasich 3aJeucCT-
BOBAaTh B pab0OTE KaK MOKHO OOJIbIIE CTYJIEHTOB.

[lepen mpoBeneHueM J1abOpaTOpHOW pabOTHI MpENnoaaBaTeNb WIM ACCUCTH-
pyIoIuii eMy HHXKEHeDp (J1a00paHT) yueOHOH J1a00paTOpuu MPOBOJAUT UHCTPYKTAXK 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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ITocne BemMoOMHEHHA nabOpaTOpHON pPaGOTHI LiETecOO0pa3sHO NPOBOJMTE €e
«3aMIMTY». OTO MO3BOJSET CTYyJEHTaM eIle pa3 MOBTOPUTh U OCMBICIHMTE MPOMIeH-
HBIM MaTepual, a IpernojaBaTeiio OLEHUTh CTEIIeHb YCBOSHHUS TPOMIEHHOr0 CTYIEH-
TaMH MaTepuala.

IlpoBenenne NpakTHYeCKHX 3aHATHH SBISETCS OJHHUM U3 DJIEMEHTOB IpH-
oOpeTeHusl CTyJeHTaMH NPAKTHYeCKUX HABBIKOB HCIBITAHUH W moaGopa o 3a/1aH-
HBIM T1apaMeTpam THAPOMEXaHWYECKOTO 06GOpY/OBaHMS, MPABHIAM COCTABJIEHHS U
MOHTa)Xa THAPAaBIMYECKHX M ITHEBMAaTUYECKHUX CHCTEM, pa3BUTHA CHOCOOHOCTEH K
CaMOCTOSTENILHOM paboTe, OCYLIECTBICHUSI ONEPATHBHOIO M PyOEKHOro KOHTPOJIS
YCBOEHUS 3HAHUMU.

[IpakTuueckue 3aHaTHA MpoBoAsATcs ¢ rpymnmoit. HeoOxoaumMo 3apanee u3Bec-
THTh CTYJCHTOB O TeMe Oyayllero 3aHATHs, yKa3aTh Ha HEOOXOAHMOCTh CAMOCTOS-
TEJIBHOIO 03HaKOMJIEHHS C:

— LIEJIBIO [TPaKTHYECKOH paboThI;

— TEOPETHYECKUM MaTepHaaoM, HeOOXOJUMEBIM JUIs BHITIOJTHEHHUS HaHHOM pa-
OOTEI.

B Havase npakTHYECKOro 3aHATUS OCYILECTBISIETCS HHAUBHAYAIBHBIA ONPOC B
COYETaHUH C TMOSCHEHUSMHU IPernojaBaTelsl MO0 TeMe 3aHATUSA. B nanpHeimem cry-
JEHTBI MOJTYYaroT 3aJaHue Ui MHIMBHUIYaIbHOW WM KOMaHAHOW paboThl, IO TEME
NPaKTHYE€CKOr0 3aHATHS, H OCYLIECTBIISAIOT €0 BBIIIOJHEHHUE.

[Tocne BBIMONHEHHWS NpaKTHYECKOM paboTHI 1eNecoo6pa3sHO MPOBOAUTH €€
«3aluTy». OTO MO3BOJNSET CTYAEHTaM €lle pa3 MOBTOPUTh M OCMBICIHTE MPOM/IEH-
HBIH MaTepuall, a IPenoaaBaTeio OLEHUTh CTeNeHb YCBOSHHUS NPOMIEHHOI0 CTYI€H-
TaMH MaTepuaa. :

Texymee TecTHpoBaHue 11e71ec000pa3HO IPOBOIMUTE 2 - 3 pasa B T€YEHHE Ce-
mecTpa. C ero moMouIsi0 MpoBepseTCsl yCBOEHHE CTYAEHTaMK MaTepHalia, poiieH-
HOro 3a 6-8 Henenb. Jta MpoBepKa JODKHA OBITh JOCTATOYHO IIyGOKOM ¢ TEM, 4TO-
OBl OIHOBPEMEHHO CITyXHTh ITOJIFOTOBKOM! K IPECTOSIIEMY IK3aMEHY.

JlomxHO ObITH pa3paboTaHO HECKOJIBKO BapHAHTOB TECTOBLIX 3a/JaHMI C TeM,
4TOOBI OJIM3KO CUISIIME CTYIEHTB UMEIIH Pa3HbIe BAPUAHTHI.

Tect xenareqbHO KOMIIOHOBATh W3 ISTH WK JECATH BOIPOCOB IPHUMEPHO
OIMHAKOBOW CJIOXHOCTH, 4YTO OOJIerdaeT IPeroJaBaTel0 BHICTABICHHE OLEHOK 10
KOJIM4ECTBY BEpHBIX OTBETOB. IIpM NMpoMeXXyTOYHOM 4YHCIIe paBHBIX 10 CIOKHOCTH
BOIPOCOB, HaNpUMep, 7 — 8 MOXHO NMPUIATh KaXIOMY BOIIPOCY BECOBOM KO3 (uIH-
€HT B 3aBUCHMOCTH OT CJIOXKHOCTH C TaKHM PacyeToM, YTO CyMMa BECOBBIX K03(du-
LIMEHTOB paBHsu1ach 10.

HeynoBi1eTBOPUTENIEHO HANKMCAHHBIE KOHTPOJbHEIE PAGOTHI MEpenUCHBAIOTCS
CTYyJI€HTaMH MOBTOPHO I10 IPYroMy BapUaHTy. BakHbIM MeTOIHUYECKHM TpeGOBaHM-
€M TIpU NPOBEJCHHM TECTUPOBAHUS ABJISETCS CBOCBPEMEHHOE O3HAKOMJIEHHE CTY-
JIEHTOB C NOIMYIICHHBIMU B HEM OIIMOKAMH.

IIporpammy paspaGoraun: ~
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[leBxyHn H.A., K.C-X.H., TOLIEHT ' =
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PELIEH3USI
Ha pado4yro nporpamMmy AucuuIMHEbI «b1.0.13 I'napaBianka 0 rHAPONHEBMONPHBO/D)
OIIOII BO no ecnenuansaocTa 23.05.01 HazemHble TPaHCHOPTHO-TEXHOIOTHYECKHE CPEACTBA,
cnenHaJ H3anua ABTOMOOH/IbHAA TEXHHKA B TPAHCIIOPTHBIX TEXHOJIOT HX
(kBa/iMHUKANHS BBIMYCKHHAKA — CIIELHAJIHCT)

[Tynseseiv Huxomaem Huxomaesmuem, nomnentom kxadeapsr «TpakTtopoB m aBTomMoOHIieiy,
K.T.H. (Jajee IO TEKCTy pELEH3EHT), MpoBeaeHa peneH3us pabouei mnporpaMMbl JAUCIHILIHHBI
«Iappasauka u rujgponaesmonpuson» OIIOIT BO mo cnemmamsHoctu 23.05.01 «Hazemusie
TPaHCIIOPTHO-TEXHOJIOTHYECKUE  CPEACTBa»,  CHEIHaTM3alus «ABTOMOOWJIbHAS TEXHHKA B
TPAaHCIIOPTHBIX TEXHONOTUAX» (cnenmanurter) paspaboranHoit B @®I'BOY BO «Poccuiickwuii
rocyaapcTBeHHbri arpapHbii yHuBepcuter — MCXA umenn K.A. Tumupsasesa», Ha Kadeape
TEIUIOTEXHHUKH, THAPABIUKH U 3Heproodecnedenus npeanpustuil (pazpaboruuk — [lleskyn Huxonai
ANEKCaHpOBHY, JOIICHT, K.C-X.H.)

PaccMoTpeB npezcTaBiieHHBIE Ha PEIICH3MI0 MATEPHAIBI, PELEH3CHT MPHUIIET K CJieIyIOIAM
BBIBOJIAM:

1. IlpexbsiBnenHast paboyast nmporpamma JUCITHILTHHB «'aapaBiuka "
ruaponaesmMonpusoy (nanee o tekcry I[Iporpamma) coomeemcemeyem tpedbosanusm @I'OC BO no
cnenuaneHocTd  23.05.01 «HasemHBIE TpaHCIOPTHO-TEXHONOTHYECKHe CpeAcTBay. llporpamma
cooepoicum BCE OCHOBHBIE pasienibl, coomeéemcmeyem TpeOOBaHUSAM K HOPMAaTHBHO-METOJMYECKHM
JTOKYMEHTaM.

2. Ilpencrasnensas B Ilporpamme axkmyansHocms y4eOHOH JUCHMIUIMHBI B paMKax
peaymzamuu OIIOII BO we noodneswcum comuenuio — TUCHUIUIMHA OTHOCHTCS K OOsi3aTE€NbHOM 4acTH
yaebHoro mukia — b1.

3. Ilpencrasnennsie B [Iporpamme yenu nucuuiuiuasl coomseemcemsyiom tpebosanusm ®I'OC
BO cnenuansrocTr 23.05.01 «Ha3zeMHble TpaHCTIOPTHO-TEXHOTOTHYECKHE CPENCTBAY.

4. B coorBerctBuH ¢ IIporpammoii 3a muciuminaol «'mapaBiauka ¥ rIPONHEBMONPUBOI)
3aKpeIVICHO 3 Komnemernyuu. JluciuiimHa «[AApaBJIMKA MW THIPOMHEBMONPHBOXY H
npexcrasnenHas IIporpamma cnocobra peanuzoéame wx B 00bsiBIEHHBIX TpeOoBaHMsAX. Pe3yinbrarsl
obyuenus, npezcrapieHHble B [IporpaMve B KaTeropHsix 3HaTh, YMETh, BIAJETh COOMBEMCMEYIOM
crienudUKe U COACPHKAHHIO TUCIUTUTHHEI U QeMOHCMPUPYIOM 803MOICHOCMb TIOJYIEHUS 3asiBJIEHHBIX
Pe3yIbTaTOB.

5. Obmas Tpyno&MKOCTh TUCHMITIHHE! « [ HApABINKA H FHAPOIHEBMONPHBOI» COCTABIAET 3
3agérHble eauHunb! (108 yacos/ B ToM YucIe mpakTHYECKas IMOrOTOBKA: 8 4acoB).

6. Mudopmanuss O B3aUMOCBA3M W3Y4aeMbIX JHUCIMIUIMH H BOMPOCAM HCKIIOYECHUS
JNyOnMpoBaHHS B COAEP)KaHMM UCLHUIUIAH coomeemcmeyem JEACTBUTENBHOCTH.  JMCIMIUIMHA
«'mapaBiMKa A rHAPONHEBMONPHBO/» B3aUMOCBsI3aHa ¢ ApyruMHu aucuummHamMu OITOIT BO u
YuebHoro niana o cnenuanbHocTH 23.05.01 «HaszeMHEBIe TPaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY
H BO3MOXXHOCTh DyOJIMPOBAaHUS B COZIEPKAHHH OTCYTCTBYET.

7. IlpexacraBneHHas IIporpamma IpearoaraeT HCIIOJIb30BaHHE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOIUH, HCIIOTb3YeMble IPH PeaTH3allii Pa3IHIHbIX BUIOB YueOHON paGoTHL.
Dopmbl 06pa3oBaTeNBHBIX TEXHONOTHE coomeememeyiom crienuduKe TACIHTLTHHDL

8. Ilporpamma mucuMmIHMHBEL «['HApaBIMKA H THAPONHEBMONPHBOX» TIpeanonaraer 16
3aHATHN B MHTEPAKTUBHOH (hopme.

9. Bumel, conepxanue M TPYAOEMKOCTH  CaMOCTOSTENbHOM paGOTHI  CTY/IEHTOB,
npezcrasieHabie B [Iporpamme, coomeemcmeylom TpeGoBaHMSM K IOATOTOBKE BBITYCKHHKOB,
coxepxammumes B0 @I'OC BO cnenuansrocTr 23.05.01 «HasemHble TPaHCIIOPTHO-TEXHOJIOTHYECKHE
CpeIcTBay.

10. IIpeacraBnenHsle W onucanHble B IIporpamme (GOpMBI mexywjeii OLEHKH 3HAHMMH
(BBIIONIHEHHE M 3amuTa Ja0OpaTOPHBIX M IPAKTHYECKAX paboT, ydacTHE B TECTHPOBAHHH,
BBINIOJIHEHME pacyeTHO-rpaduueckoif paboTel M ayJUTOPHBIX 3aJlaHUSX - paboTa ¢ TEXHWYECKOH
JIATEPATYpOi), coomeemcmeyiom crieniuuKe TUCIUILTHHEI 1 TPEOGOBAHUSM K BBITYCKHUKAM.

@®opma NPOMEKYTOYHOTO KOHTPOJS 3HAHMM CTYAEHTOB, IpEaycMOTpeHHas IIporpammoi,
ocymecTBiseTca B (hopMe dK3aMeHa, YTO coomeemcmeyem CTaTyCy MMCHAILIMHEIL, KaK JMCIUILUTHEL




o0si3aTesibHOM vactd ydyeOHoro muxia — bl ®I'OC BO cnenmamsroctr 23.05.01 «Hazemusie
TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY.

11. @opmsl OneHKH 3HaHWM, npencraBieHHsle B [Iporpamme, coomsememsyiom crenuduke
IUCIUIUIMHBI U TPEOOBAHUAM K BBITYCKHHKAM.

12. YuebHo-MeTOAMUECKOE OOEcTIeueHne JUCIUILTHHBI TIPe/ICTABIeHO: OCHOBHOM JIMTEpaTypoi
— 5 ucTounuKoB (6a30BbIH y4eOHHUK), HOTIOTHUTEIBHON IMTEPaTypoit — 5 HauMeHoBanui, WHTepHeT-
pecypchl — 4 Wcro4yHMKa M coomeemcmeyem TpeboBanusmM OI'OC BO cnemumansHoctu 23.05.01
«Ha3eMHBIE TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY.

13. MarepuaibHO-TEXHHYECKOE OOECIeYeHHEe JIUCHMIUIMHBI COOTBETCTBYET CrEnA(UKe
mcuuMiuimHbl  «'HApaBaAMKa W HAPONHEBMONPHBOA» H  O0eClEYMBAaeT HCIONL30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCJIE HHTEPAKTHBHBIX METOJI0B O0y4YEHHS.

14. Meronuueckue  pEeKOMEHJAIMM  CTYAEHTAM M METOJMYECKHE  PEKOMEHIAlUH
NpEenoaBare/isiM 110 OpraHu3alMyd oOy4eHHs MO AMCIMIUIMHE [al0T MpEeJCTaBICHHE O Crelu(uke
o0ydenus no qucruruinHe «HApaBIHKA H MHAPONHEBMONPHBOILY.

OBILHE BbIBO/bI

Ha ocHOBaHMM IIPOBEJIEHHOM pENEeH3MH MOXXHO CHeNaTh 3aKIIOYeHHe, YTO XapakTep,
CTpYKTYpa H  cojepxaHue  paGodei  mporpaMMbl  JUCHMIUIMHBI  «['HapaB/juKa H
ruaponaesmonpuoa»y OIIOII BO mo crmemmansHocta 23.05.01 «HasemHble TpaHCIOpPTHO-
TEXHOJIOTHYECKHE CpPEeACTBay, crenuanu3anus «ABTOMOOWIBHAS TEXHHKA B TPAHCIOPTHBIX
TEXHOJIOTHAX» (KBaIU(HKAIUsl BBITYCKHMKA — CIEIHANuCT), paspaborannas Illeskynom Hukonaem
AJIeKCaHIpOBUYEM, JOLEHTOM, K.C-X.H. cooTBercTByeT TpeboBanusmM ®OI'OC BO, coBpeMeHHBIM
TpeOGOBaHUSIM 3KOHOMUKH, PBIHKA TpyJa M IO3BOJIAT NP €€ pealu3allid YCIEIHO 00ecrneyuTh
(dhopMHpOBaHHE 3aABJICHHEIX KOMIIETEHIIUH.
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Penensenr: 4., nofient xadenps « TpakTopoB U aBTOMOOHIIEH», K.T.H.
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