MHHUCTEPCTBO CEJIbCKOI'O XO3AHCTBA
POCCHICKOM ®EJEPALIMA
DEJIEPAJILHOE I'OCY IAPCTBEHHOE BIO/DKETHOE
OBPA30BATEJILHOE YUYPEXJIEHUE BBICHIETO OEPA3BOBAHUS
«Kazancknii rocyiapcTBeHHbIi arpapHblii yHHBEpCHTET»
(®I'BOY BO KA3AHCKHIi 'AY)

I/IHCTH’I‘yT MEXaHH3alMH U TEXHAYCCKOI'o CEpBHCa

YTBEPXKJIAIO
= S ;}:,..‘ TTepBHIit NPOPEKTOpP —
SCx¥ MIPOPEKTOP 1O YIeOHO-
SOz aTeNbHOH paboTe, npod
‘fq?t% B.T. 3uranmuH

3.00% ampesst 2019 T
%% Lo 0)

T JAPABJINKA
1

Hanpagnenue noJAroToBKH
35.03.06 Arpounmxenepus

HampasneHHOCTS (Mpo()HIib) IO ArOTOBKH
Texunueckue ceppuc B AIIK

YpoBeHb
GakasaBpuaTa

@opma 06ydeHHs
Q4YHas, 3209Hast

Tox nocrymwieHus obyyaromuxcs; 2019

Kazanb - 2019

)

PaGoqast OporpaMma IUCIHILTHHEL 00CYKICHA B 0100pEHa Ha 3aceIaHHH Kadephl MAITHH K d
06gpynoBaHms B arpobmsHece «24» anpens 2019 rona (mpotokon Ne 10)

Cocrasutens: JIymHoB MakciuM AJIeKCaHIPOBHY, K.T.H., JOLCHT ﬁ

3aBeayrommii Kapenpon 1.T.H., mpod. 3uragmue b.I'.

PaccMoTpeHa U 0106peHa Ha 3acelaHMH METOAMICCKOH KOMBQCHH HHCTUTYTA (daxynsrera)

UM 1 TC «24» anpemnst 2019 roxa (mpotoxon Ne 9

IMpen. MeTON. KOMHCCHH, K.T.H., IOLEHT Jlykmanos P.P.

CornacoBaHo:
Jupexrop MHCTUTYTa MEXaHH3AIUH
¥ TEXHHYECKOTO CEPBHCA,

1.T.H., Ipodheccop SIxun C.M.

Iporokon yueroro cosera UM u TC Ne 8 ot «25» anpens 2019 roxa




1 IlepeyeHb MIIAHAPYEMBIX Pe3yJILTATOB 00Y4eHMsI 10 TUCHHUILINHE, COOTHECEHHBIX €
IJIAHMPYEMBIMH Pe3yJIbTATAMH OCBOEHHUsI 00Pa30BaTeILHOI MPOrpaMMBbI

B pesynbrare ocBoenus OIIOII 6akanaBpuaTa 1o HanpasjeHHIO noaroTosku 35.03.06
Arpoumkenepusi, no gucuuiuinHe «l'mapaBiuka», 00y4alOUIMICS JOJDKEH OBIAETh
CIIEYIOLIUMH Pe3yJIbTaTaMU 00y4EHHUS:

Kon
HHJMKaTOpa
JOCTHIKCHUST

KOMITETCHIIUHN

I/IHHI/IKaTop JIOCTHKCHUS
KOMIICTCHIIMH

TlepedeHp MIaHAPYEMBIX PE3yIIBTATOB 00YUCHHS 110
JIACIATIIHE

YK-2. Cnocoden

onpeneasiTb Kpyr 3aaady B paMKax TMOCTABJIEHHOH Lean | Bblﬁl/lpaTb ONTHMAJIbHbIE
CrocodbI X PpelmeHus, MCxXoast u3 ueﬁcn;yloumx NPaBOBbIX HOPM, HMEIOLIMXCH PECYpPCOB U Ol"paHl[‘leHl/li/i

3HaThb:

METOJMKY MPOBEICHUS SKCIIEPUMEHTATBHBIX
HCCIIeIOBaHUI B 00aCTH I'MAPOMEXaHH3aIUH, CEITLCKOTO
XO035HICTBA O] PYKOBOACTBOM CIIELUAIHICTa Oomee
BBICOKOW KBaJIM(HUKALIMU B arpOUHKECHEPHI

YMmern:

HCIIOJIb30BATh SKCIICPUMEHTAIbHbIEC HCCIICIOBAHUS B

Ilox pyxoBoacTBOM
crienuanicTa 6onee BHICOKOH
KBaIM(HKALNN yIacTBYeT B

OIIK-5.1. MIPOBEICHUH o
00JIaCTH THIPOMEXaHU3AIHHU, CEITbCKOTO X03siCTBa MO
SKCIIEPHUMEHTAIbHBIX o
o PYKOBOJICTBOM CIIeIIHAIIMCTa GojIee BEICOKOI
HCCIIe0BaHMH B 00nacTu
KBaJTH(HUKAILMHU B aTPOMHKECHEPUH
arpOMHKEHEPUH

Buaners:

HABbIKAMU MIPOBEACHUS DKCIIEPUMEHTAIbHBIE
MCCIEI0BaHUS B 00JIACTH THIPOMEXaHH3ALNHU, CETBCKOTO
XO03sIHCTBA MOJ/1 PYKOBOJICTBOM CIIeIIHaIICTa Ooee
BBICOKOH KBIM(DMKAILIMU B arPOUHKCHEPHH

VK-2.3.

Pemraet KOHKpETHBIE 33144
[IPOEKTA 3asBICHHOTO
KayecTBa U 33 yCTAHOBJICHHOE
BpeMs.

3HaThb:

pellleHre KOHKPETHBIX T'HAPABINYECKUX 3a/ad MpPOeKTa
3asBJICHHOTO KaueCTBa U 33 YCTAaHOBJIEHHOE BpeMs
YMmeTh:

pemarb KOHKPETHBIE THAPABIMYECKHE 3aJa4M IPOEKTa
3asBJICHHOTO KaueCTBa U 32 YCTAaHOBJIEHHOE BpEeMs
Baapners:

HaBBIKAMH peIlIaTh KOHKPETHBIE T'MAPABINYECKUE 3aJ[a4n
MpOEKTa 3asABJICHHOTO KauyecTBa M 3a YCTaHOBJEHHOE
BpeMs

OIIK-1. Cnocoben pemiath THHOBBIE 32]a4H NPO(ECCHOHANILHOI /1esiTeILHOCTH HAa OCHOBE 3HAHMIl
OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX M eCTeCTBeHHBIX HAyK ¢ HpHMeHeHHeM HH(OPMAIMOHHBIX

3HaThb:

KIIACCHYECKUE M COBPEMEHHBIC METO/IbI HCCIICIOBAHNUS B
00JIaCTH TUIPOMEXaHHU3AIHH, CEIIbCKOTO X03sHCTBa
YMmeTh:

I/ICHOJ'IL3yCT KJIaCCUYCCKHUE U
MCIIOJI30BaTh KIIACCUYECKUE U COBPEMECHHBIC METO/IbI

OIIK-5.2. COBPEMEHHBIEC METOIbI
MCCIEI0BaHUS B 00JIACTH THIPOMEXaHH3ALMHU, CETbCKOTO
HCCJICIOBAHUSA B “
arpOMHKEHEPUH X03AMCTEA
P p Buagern:

HaBbIKaMH UCITOJIb30BaHUSA KJIACCUYECKUX U COBPEMCHHBIX
METO/IbI HCCIIEI0BaHMs B 00JaCTH TUAPOMEXaHU3alluH,
CEeJIbCKOr0 X03sHCTBa

TEeXHOJIOTHii
3HaThb:
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUILIHH
3aKOHBI CTATHKH ¥ KHHEMATHKH JKHJIKOCTEeH U Ta30B, HX
B3aUMOJICIHCTBHS C TBEP/IBIMH TEIaMH M OBEPXHOCTSAMH,
JleMOHCTpHUpYET 3HaHHE TPUHLUIT JEHCTBUS HUMETOJBI pacdyera I'MIPaBINYECKUX
OCHOBHBIX 3aKOHOB MalluH M 060py}:{03aﬂnn JUIsL PEUICHUA CTaHAAapPTHBIX
MaTeMaTUYECKHX, 3aJ1a4 B arPOMHKEHEPHHI
OMK-1.1. €CTECTBEHOHAYIHBIX U YMmerb:
o01enpodeccnoHambHBIX TIPEMEHSTh METO/IBI PacueTa MapaMeTpoB THAPOMAIIHH,
JIACIMTIINH, XapakTepUCTUK M METOABI  pacyera THAPO- U
HeOGXOle/IMLIX JUIA peuIeHus ITHEBMOIIPUBO/IOB, a TAK¥KE peIlaTh 3a7a4u, CBSI3aHHbIC C
THUIIOBBIX 3aJ1a4 31ccnnya'raune171 TUJAPABIINYECKUX CUCTEM
B 00JIACTH arpOMHKEHEPHH Buaners:
CIOCOOHOCTBIO U OBITH TOTOBBIM aHAIM3UPOBATh PaboTy
THAPABIMYECKOr0 00OpYyOBaHUs, NPH HEOOXOAUMOCTH
pa3pabateiBaTh M OOOCHOBBIBATH PEHICHHS IO €ro
COBEPIICHCTBOBAHUIO
3HaTh:
OCHOBHBIC 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX
HayK JUISl PeIICHNS THAPABIMYECKNX 3314 B
Hcrionb3yeT 3HaHHUS OCHOBHBIX | arpOMHKEHEPUH
3aKOHOB YMmeTh:
OIIK-1.2. MaTEeMaTU4YECKHX U HCTIOJIb30BATh 3HAHUS OCHOBHBIX 3aKOHOB

€CTECTBEHHBIX HayK JUTs
PpeIIeHHs CTaHIaPTHBIX 33734 B
arpOMHXCHEPHHI

MaTeMaTHYeCKHX M E€CTECTBEHHBIX HayK JUIS pelIeHHs
THIPABIMYECKHX 3a/1a4 B arPOMHKEHEPHU

Baapners:

HaBBIKAMH HCIIOJIb30BaHUS 3HAHUH OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHX M E€CTECTBEHHBIX HAayK JUIS pelIeHHs
TUJPABINYCCKUX 3a/1a4 B arPOMHKCHEPUU

OIIK-5. CriocofeH y4acTBOBATH B IIPOBEIeHHH IKCIIEPUMEHTAIBHBIX HCC/Ie10BAHUIT B
npogdeccuoHAILHON eI TeILHOCTH

2 MecTo aucuuniannb B ctpykrype OIIOII BO

JucuunirHa oTHOCHTCS K 00s3aTenbHOi yactu Oioka 1 «/{ucuummuneny. M3yuaercs
Ha 3 Kypce B 5 cemecTpe mpu o4HOU (opme oOyueHus U Ha 3 Kypce ceccur | mpu 3a04HOM
(bopme 00ydeHuHsI.

M3yueHne OUCHUIUIMHBI TMPEINOJiaracT MPeABAPUTEILHOC OCBOCHHE CIIEIYIOIINX
TUCHUIUIMH ydeOHoro IuiaHa: «®Pusukay, «MareMaTnka», OCBOCHHE KOTOPBIX CTYICHTaMH
HEOOXOIMMO U1 M3y4eHHs JaHHON AuCIUIUIMHEL. OCBOCHNE OTMEUEHHBIX BBIIIEC AUCIUIUINH
OTBeYaeT TPEOOBAHMSAM K «BBIXOIHBIM» 3HAHHSAM M YMEHHSM 00y4arouierocs, He0OX0uMbIe
TIPY OCBOCHHH JJAHHOW JTMCIUIIIMHBL.

JucuunirHa sIBISIETCS OCHOBOIOJATAIOIICH JUTS M3y4YeHHUs CIEAYIOIINX TUCLUILIIMH!
«CenbCKOXO3SMCTBEHHBIE  MAIIUHBDY, «DIEKTPOrHAPOCUCTEMBl  CEIbCKOX03SHCTBEHHBIX
MaIuHy», «TpakTopsl 1 aBTOMOOMIIN.

3 O0beM IUCHMILNIMHBI B 324€THBIX eIHHHIAX ¢ YKA3aHHEeM KOJHYecTBa
aKaJeMHYeCKHX YacOoB, BbIIeJeHHBIX HA KOHTAKTHYIO PadoTy 00y4alomuxcs ¢
npenogasaresieM (M0 BUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEJBHYIO PadoTy
o0yyaromuxcsi

OO01u1ast TPYI0EMKOCTh AUCLUIUIMHBI COCTABIISIET 3 3aueTHbIC eAnHKIEL, 108 yacos.




Tabmnuua 3.1 - Pacnipenenenue GpoHaa BpeMEHHU [0 CEMECTPaM M BUJIaM 3aHSITHIA

OuHoe 00y4eHHe 3ao4Hoe
Bup y4eOHBIX 3aHATHIA obyuenne
5 cemecTp 3 kypc
1 ceccust
KonTakTHasi padoTa o0y4yaromuxcs ¢
npenoaaBarteJieM (Bcero, 4acoB) 53 23
B TOM 4HCJIE:
JIEKIMH, Yac 18 6
nabopaTopHbIE 3aHATHS, Yac 34 16
3K3aMEeH 1 1
CamocTosiTe1bHAsi padoTa 00y4yaoMXcs
(Bcero, 4acoB) 55 85
B TOM 4HCIIE:
-TIOJrOTOBKA K J1a00PAaTOPHBIM 3aHATUSIM, 4ac 20 46
- paboTa ¢ TeCTaMH U BOIPOCAMH JJIst
CaMOIOJrOTOBKH, Yac 17 30
- BBINOJIHEHHE KYPCOBOTO MPOEKTa, Yac -
- IOATOTOBKA K 9K3aMEHY, 4ac 18 9
O0wmas Tpy10eMKOCTh qac 108 108
3a4. e]l. 3 3

4 Conep:xanue THCHHMILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE MO pa3jiesiaM U TEMaM ¢
YKa3aHHEM OTBeJeHHOT0 HA HUX KOJIMYeCTBA AKAJeMHUYECKNX YACOB M BH/IOB Y4eOHBIX
3aHATHH

Tabmuua 4.1 - Paznens! IUCHUIUIMHBI U TPYJOEMKOCTD 110 BUJaM y4eOHBIX 3aHATUI
(B aKaJeMHUYECKHX Yacax)

THIPONIPHUBO/I.
6 OcobeHHOCTH 2 1 2 2 4 6 7 16
CeNbCKOXO035HCTBEHHOT O
BOJJIOCHA0KCHUS.
Hroro 18 6 34 16 52 22 55 85
Tabmuma 4.2 - ConeprkaHue TUCIUILIHHBL, CTPYKTYPUPOBAHHOE 10 pa3JiesiaM U TeMaM
Ne CopnepxaHue pa3zena (TeMbl) AUCIUTUIMHBI Bpems, ak.uac
(04HO/3209HO)
O0YHO 3204HO
1 Pazzen 1. OcHOBHBIE (hH3HYECKUE CBOMCTBA HKHUAKOCTH
Jlexyuu
1.1 | Tema nexkmwmm 1: BBenmenme. I[1n0THOCTB, Y IENBHBIA Bec. 2 0,5
OTHOCUTENBHBIN yaenbHblll Bec. CXKUMAEMOCTh IKHJIKOCTH.
TemmepaTypHOe pacmIMpeHne KUAKOCTH. PacTBopeHue ra3os.
Kunenne.  CompoTHBIEHHE  PACTSIKECHUIO  KHIKOCTEH.
Bsskocts. HenbloToHOBCcKMe —kuakocTu. OmnpeneneHue
BSI3KOCTH JKUJAKOCTEH. [IprMeHeHne KUIKOCTH.
Jlabopamopnuie pabomul
He npenycmoTpeHHBI - -
Jlexyuu
2 Pasnen 2. 'uapocraTrka
2.1 Tema mnexuun 1: Cunbl, [eiicTByromue B IKHIKOCTH. 1
MaccoBble  CHIIBIL. IToBepxHOCTHBIE CHUJIBI. Cuibl
MTOBEPXHOCTHOrO HaTspkeHns. Cuibl naBieHus. CoiicTBa
rugpocrarudeckoro  AaeieHus.  OCHOBHOE — ypaBHEHHE
rugpocratuku. [Ipnbops! Ui H3MepeHHs JaBJICHHS.
2.2 | Tema nexiuu 2: JlaBneHue KHUIKOCTU Ha OKpy’Karomme eé 2
crenkd. Cuia IaBICHUS JKUIKOCTH HAa IUIOCKYIO CTEHKY. 1
Ientp pmaBnenusi. Cuna  JgaBieHHs  KMIKOCTH — Ha
KPUBOJIMHEHHYIO cTeHKY. OCHOBBI TEOpUH IIABAHUS TEIL.
2.3 | Tema nexkuuu 3: I'mapocraTHyecKkHe XapaKTepPUCTHKU IOTOKA 1
xkunkoctd.  CrpyiiHas  Mozenb  IOTOKa. Y paBHEHHE
HEepa3pbIBHOCTH. VYpaBHeHue HEpa3pbIBHOCTH ISt
3JIEMEHTApHOH CTPYHKH KHUIKOCTH.
JlabopamopHyvie pabomul
2.4 | OnpejeneHue ruipocTaTHYECKOrO IaBIECHHS. 4 2
2.5 | ®usnyeckrue CBOMCTBA KUIKOCTH. 2 1
2.6 | Cuctema equHHII U pa3MEPHOCTH, UCIOJIb3yeMbIE B 2 1
THIPaBIMKE
Jlexyuu
Pasnen 3. l'ugponunamuka
3.1 | Tema nexuuu 1: YpaBuenue bepuynnu. Ypauenue bepaymau 1 1,5
JUIs  CTPYHKHM HA€aIbHOM KHIKOCTH. ['eomerpuueckas

Ne Pasnen auciummiMHb Buzpl yue6HO#T pabOThI, BKIIFOYAsk CAMOCTOSTEIBHYIO
TEMBI paboTy CTYyJICHTOB U TPYIOEMKOCTb, 4aCOB
TIEKITUHA nao. BCETO ays. CaMocCT.
paboTsl 4acoB pabota
OYHO 3a09YHO OYHO 3a049YHO O4YHO 3a049YHO OYHO 3a04YHO
1 OcHoBHbIE HH3HUECKHE 2 0,5 - - 2 0,5 8 9
CBOCTBA KUIKOCTH
2 I'mppocraruka 4 1 8 4 12 5 10 15
3 TI'mppoauHamuka 4 1,5 8 6 12 20 10 15
4 Knaccuduxarust 4 1 8 2 12 20 10 15
HaCOCOB, OCHOBHBIC
MoKa3aTean paboThl
HaCcOCOB, OCHOBHOE
ypaBHEHHE pabOThI
LEHTPOOEKHOT0 Hacoca.
5 Koncrpykunu 2 1 8 2 10 18 10 15
BOJIOTIOTHEMHUKOB.
O0beMHBIIT
5

6




UHTEpIpeTanus ypaBHeHus: bepHymin. DxcnepuMeHTaIbHas
uHTepnperanus ypasHenus bepuymiu. YpasHenue bepuynnu
JUIS TIOTOKA PEAIbHOMN XKHUIKOCTH.

32

Tema nexiyu 2: PexxuMbl TedeHus xuaxocreil. JIBa pexuma
TeUYeHMs KUAKOCTH. Du3nuecknii cMuIca yncna PeliHonbaca.
T'uapaBnuyeckre COMPOTHUBICHHS B IOTOKAaX JKUAKOCTH.
ComnpoTHBIIEHUE NMOTOKY XHIAKOCTH. [ mapaBIuyecKue moTepu
110 JUTHHE.

33

Tema nexuunu 3: TypOynenTHoe TedeHue B Tpybax. MecTHble
THAPABINYCECKHE MOTEPH. BHABI MECTHBIX COMPOTHUBICHUIH.
Kpurepun nomobusi. CoBpeMEHHbIE METOIbI HCCICIOBAHHS
TEOopHUn rnogoous B obnactu THPOMEXaHU3ALIMH.
I'eomerpuyeckoe U THHAMUYECKOE MOJ00HE.

34

Tema nexuuu 4: lcredeHnme >XHAKOCTH U3 OTBEPCTHIl M
HacaJgkoB. ['MapaBiIM4eckuii  pacdeT  TPyOOIpPOBOIOB.
TuapaBnuueckuid  ymap B TpybompoBomax. Dopmyna
JKykoBckoro 11 mpsMOro M HEHPSMOTO T'HIPaBINYECKOTO
yaapa. CriocoOb1 00pbOBI ¢ THAPABIMYECKUM YJIaPOM.

JlabopamopHvie pabomul

35

M3MCpCHI/IC JAaBJICHUSI W pacxoda, OIPEACIICHHUEC peXuMa
TCUCHUS JKUOKOCTH

3.6

IloctpoeHne HamopHOM ¥  IBE30METPHYECKOW  JTHHUI
TpybomnpoBoja. M3yuenne ypaBHenus bepuymiu

3.7

Omnpenenenne ko3 duiMeHTa ruIpaBInIeCKOro TPeHHs

3.8

Omnpenenenne KOIPOULUEHTOB MECTHBIX T'HAPABIMYECKHX
COIIPOTHUBIICHHUH

Jlexyuu

Pasznen 4. Knaccugukanust HaCOCOB, OCHOBHBIE MMOKa3aTeNl
paboTsI HacoCOB, OCHOBHOE ypaBHEHHE pabotsI
1eHTpoOekHOro Hacoca. KOHCTPYKIIMK HACOCOB.

4.1

Tema nexkuun 1: Knaccudukaums HacocoB. Hamop monaua,
motHocth M KIIJ] HacocoB. OcHOBHOE ypaBHEHHE pabOThI
LEHTPOOEXKHOro Hacoca. BricoTa BcachlBaHMS M KaBHUTALIUS
HacocoB. KOHCTpYKTHBHAs cxeMa LEHTPOOSIKHOr0 Hacoca UX
Kkinaccupukams, OcoOeHHOCTH OJKCcIuTyatamuu. OCHOBHOE
ypaBHEeHHEe paboTHl  IEHTpoOex)HOro Hacoca. Hamop
LEHTPOOEIKHOr0 Hacoca. XapaKTepPUCTHUKH LEHTPOOECKHBIX
HAacOCOB.

4.2

Tema nekuun 2: OcoOeHHOCTH pabOTBl M IKCIUTyaTALHH
00beMHBIX HacocoB. KOHCTpyKTHBHas cXemMa MHOPIIHEBOIO
Hacoca,  KJIacCH(pUKALWs  IOPIIHEBBIX  HACOCOB,  HMX
JOCTOMHCTBA W HEMOCTATKH, OCOOEHHOCTH JKCIUTyaTalluH.
IIpou3BOANTENBHOCTD U rpaduK MOJa4YH MOPIIHEBOr0 HACOCA.
KOHCTpYKTHBHBIE CXEMBI, TIPUHLIUIT ACHCTBHUS, TOCTOMHCTBA U
HEJIOCTAaTKH [IACTHHYATO-POTOPHBIX, LIECTEPEHHBIX,
BUHTOBBIX M JIPYTHX THUIIOB 00EMHBIX HACOCOB.

4.3 | Onpenenenue rapaMeTpoB HACOCOB: Harmopa,
npousBoauTeNbHOCTH, MoutHocTH 1 KIT/I.

4.4 | U3yuenue yCTpoOiCTBA U ompeziejieHHe  paboymx
XapaKTEPUCTHK IIECTEPEHHOr0 Hacoca

4.5 | McnblTanue LEeHTPOOEKHOro Hacoca

Jlexyuu
Pasgen 5. Koncrpykuuu BomonogbeMHHUKOB. OObEMHBIi
THJIPOIIPHBO/L.

5.1 | Tema nexkumu 1: I'maporapan. Ilpunuun peiictBus ero.
BosmoxuOCTH HCIIOJIb30BAHUS rujipotapaHa B
CENIbCKOXO3SIICTBEHHOM ~ BOJIOCHAO)KEHHH. Y CTPOMCTBO
TIPUHIHIT JIeUCTBUS JICHTOYHBIX u KOBIIIOBBIX
BOJIOIIO{bEMHHKOB U 3P (TOB.

52 | Tema nexumn 2: Kiaccudpukauuss ©  Ha3HaueHUe
ruaponpuBona. O0bveMHblil ruaponpuBos. [IpuHIMNIHaNbEHbIE
CXEMBI u paboune 3JIEMEHTBHI. Iloxazaremnu,
XapaKTEePU3YIOIHe THAPOIPHBOJ. DJIEMEHTHI TMAPONPHUBOAA!
TUIPABINYECKUE [BUTATENM W HACOCHI, JPOCCENbHBIE U
YIPaBISIONINE YCTPOWCTBA, BCIIOMOTaTENbHBIE YCTPOHCTBA U
T.11. Paboune KuIKocT 1 TpeOOBaHUsI K HUM.

JlabopamopHvie pabomul

5.3 | UccnenoBanue HeCTallMOHAPHBIX IPOLIECCOB  HCTEYCHHUS
JKMIKOCTH 4epe3 T'HApOIpocCeb

5.4 | 3yueHue ycTpoHCTBa M OIpENENEeHUE XapaKTEPUCTUK
THJIpopacIpeaenuTenci

5.5 | U3yuenne ycTpoiicTBa M  MCCIEIOBAaHME  PACXOIHO-
nepenagHbiX XapaKTepUCTUK OJI0Ka apoccesnieid ¢ 00paTHhIMU
KJ1anaHaMmu

Jlexyuu
Paznen 6. OcobeHnoctn CEITbCKOXO03SIHCTBEHHOTO
BOJIOCHA0KEHUS.

6.1 Tema gnexkuuu 1: OCOOEHHOCTH CEIbCKOXO3SICTBEHHOTO
BOJIOCHA0XXEHHS; CXEMbl BOIOCHAOXEHHS;, BOJIOHAIIOPHBIE
OalHu. CxeMbl BOJIOCHA0KEHHS. TpeboBanus,
NpexbsBIsieMble K KadecTBY BOAy. HOpMBI M pekuUMBbI
BogonorpebneHns. OmnpexneneHne MNOTPEOHOCTH B BOJE.
BoponanopHsie OauHu.

JlabopamopHvie pabomul
6.2 | Onpenenenue kadectBa Bozbl. OnpenenieHne MOTPEOHOCTH B

BOJIE

JlabopamopHvie pabomul

7

5 IlepedyeHb y4eOHO-MeTOAUYECKOT0 00ecrieyeH s /sl CAMOCTOSITeJIbHOIH PadoThI

I'mnpasnuka. Meronudeckue peKOMEHAAUU 1O U3y4EHUIO JUCLHUILUTMHBI M 3alaHus I
KOHTPOJIBHON U CaMOCTOATENbHOH pabotr. ['mapasimuka. / A.W. Pynakos, M.A. JlymHoB,

oO0yyaromuxcs o AMCHUILINHE (MOAYJII0)




N.P. Haduxos, b.JI. Banos // - Kazaus: U3natensctBo Kazanckoro 'AY, 2010r — 104
c.

2. T'mppaBnuka vacte 1. Meronuueckue ykasaHHs Al BBIIOJHEHHS KOHTPOJIBHOW U
CaMOCTOSATENbHBIX padoT no aucuumuinie «I'uapasnuka yactb 1» / A.W. Pynakos, M.A.
Jlymnos, U.P. Haduxos, b.JI. IBanoB. Ka3auns: U3n-Bo Kasanckoro I'AY, 2013-52c.

3. T'mppaBnuueckue MamuHbl YacTh 2. MeToauyeckHe YyKazaHUsl Ml BBITOJHEHHUS
KOHTPOJIFHOM M CaMOCTOSITENIBHBIX paboT mo aucuuiumHe «[ uapaBiIMdecKue MalliHbI
gacts 2» /A.W. Pynakos, M.A. Jlymuos, 11.P. Haduxos, b.JI. IBanos. Ka3aus: 13x1-B0
Kazanckoro I'AY, 2013.— 36c¢.

4. TunpaBnuka W ruaporHeBMONpuBoj. Meron. ykaszauwst/ b.I'. 3uranmmn, b.JI. ViBanos,
J.T. Xanuynnus u [u ap.] — Kazans: U3a-Bo Kazanckoro I'AY, 2015. — 58c.

IIpuMmepHast TeMaTHKa KYpCOBBIX IPOCKTOB (Mpu HAIUYUL):
IIpumepHas TemMaTuka pedepaToB (npu Hauuuu):

6 ®oHI OLEeHOYHBIX CPeCTB AJIs NPOBeeHUs MPOMeKYTOYHOIH aTTeCTAUH
00y4aroImuxcsi N0 JHCHUIIMHE (MOYJII0)

IIpencrasiieH B NIpUIOKeHUH B pabodeil mporpaMMe TUCHUILIHHBL «[ HapaBIrKay

7 IlepeyeHb OCHOBHOI M 10NIOJTHUTEJIBHOM y4eOHOI JINTepaTypbl, He0OXOANMMOIi 1151
OCBOEHMS TUCHUIIJIMHBI (MOTYJIs)

OcHoBHas y4yeOHas TuTeparypa:

1. MexaHuka XHMAKOCTH U Ta3a (TuapaBiKa): YueOHUK [3neKTpoHHbIH pecypc] /AL
T'mprugos. - M.:. HHUI HWHO®PA-M, 2014. - 704 c. (OBC znanium.com).
https://znanium.com/catalog/search/book.

2. I'mapaBnuueckue MamnHbl. Hacockl, BEHTHISTOPBI, KOMIPECCOPH M T'HAPOIPUBO.
VYuebnoe nmocobue [nexTpoHusiii pecype] /b.B. Yxun. - M.: U/ ®OPYM: HULL Uudpa-M,
2018. - 320 c.: (OBC znanium.com).c ui. https://znanium.com/catalog/search/book.

JononHutenpHas y4eOHas iuTeparypa:

1. I'mapaBiauyeckre MamuHbl. Hacochl, BEeHTUIATOPBI, KOMIPECCOPbl U TUAPONPHUBO:
VYuebHoe nocobue / b.B. Yxun. - M.: Ul ®OPYM: HULl UH®PA-M, 2013. - 320 c.: ni.;
60x90 1/16. - (Beicmiee o6pa3soBanme). (mepemier) ISBN  978-5-8199-0436-7.
http://znanium.com/catalog/product/412279

2. JlosoBenkuii, B.B. Tuapo- ¥ NHEBMOCHCTEMBI TPAHCIOPTHO-TEXHOJIOTMYECKHX
MaliuH [DneKTpoHHBIN pecypce] : yued. mocodue — DaexkTpoH. nad. — Cankr-IlerepOypr
: Jlanb, 2012. — 560 c. — Pexum gocryna: https://e.lanbook.com/book/3806. — 3aru. ¢
JKpaHa.

8 Ilepeyennb pecypcoB MH(OPMALHOHHO-TEJTEKOMMYHUKAMOHHOI ceTn « AIHTEepHET»,
HeOOXO0AMMBIX ISl OCBOCHHS TUCHMIIMHBI (MOIY.JI51)

1. OdunuanbHblil MHTEpHET-OpPTal MHHHUCTEPCTBA  CEIBCKOro  Xossiictea P®
(Muncenbsxo3 Poccun). http:/ www.mcx.gov.ru/

2. O¢unmaneHplii  HMHTEpHET-NIOpTaN  MUHHCTEPCTBA  CEIBCKOTO  XO3SICTBA U
nponoBosbcTBHsl Pecriyonuku Tartaperan. http://agro.tatarstan.ru/

3. DnexkTpoHHO-OnOIHoTEeYHas cuctema «Jlanb» https://e.lanbook.com

4. DnekTpoHHO-OMONHOTEYHas CHCTeMa «Znanium.comy https://znanium.com

9 MeToauyeckne yKa3aHHs /sl 00y4aIOLINXCS 10 OCBOCHHIO AMCIHUILINHBI (MOTYJIs1)

OCHOBHBIMH BHJIaMH Y4eOHBIX 3aHSATHH IJIsI CTYJCHTOB IO JAHHOMY Kypcy ydeOHOM
JUCUMIUIMHBL  SIBJISIIOTCS: JICKLUH, JIa0OpaTOpHBIE 3aHATHS M CaMOCTOsITeNbHas padora
CTY/ICHTOB.

B nekuusix m3naraloTcs OCHOBHBIC TEOPETUYECKHE CBEJICHMS, COCTABISAIOIINE HAYYHYIO
KOHIIEMLHIO Kypca. J[Jist yCrnemHoro ocBoeH s JISKLIMOHHOTO MaTepuana peKOMEHyeTCs:

- TI0CJIe TIPOCITYIIMBAHUS JICKIIMH TIPOYUTATh €€ B TOT JKE JCHb,

- BBIZICJIUTH MapKePaMH OCHOBHbIE TTOJIOKEHUSI JICKLINY;

- CTPYKTYpUpPOBaTh JICKIMOHHBI Marepuajl C IIOMONIbI0O IIOMETOK Ha IIOJISIX B
COOTBETCTBHH C IPUMEPHBIMHU BOIIPOCAMH JUIS TIOATOTOBKH.

B mpouecce NEKUMOHHOTO 3aHATHUS CTYAEHT JO/DKEH BBLACNATH BA)KHBIE MOMEHTBI,
BBIBO/IBI, OCHOBHBIC IIOJIOXKCHUS, BBIJCIATH KIIOUEBBIE CJOBa, TepMHHBL. (OO003HAUNTH
BOIPOCHI, TEPMUHBI, MaTepUall, KOTOPbIH BBI3bIBACT TPYIHOCTH, IOMETHUTb U IOIMBITATHCS
HaWTH OTBET B PEKOMEHyeMoil utepatype. Ecnu camocTosTenbHO He yaaérest pa3zoOpaTbest
B Marepualie, HEOOXOIUMO C(OpPMYJIMPOBaTh BONPOC W 3alaTh MPENOJaBaTeNl0 Ha
KOHCYJIbTallUM, Ha 3aHATHM. CTYJEHTY PEKOMEHIYeTCsl BO BpeMs JIeKIMH y4acTBOBATh B
00CyXJeHHH TPOOIEMHBIX BOIPOCOB, BBICKA3bIBAaTh M apryMEHTHPOBATh CBOE MHEHHE. JTO
CHOCOOCTBYET JIy4dIIEeMy YCBOGHHIO MaTepHana JICKOIMM M OO0JIer4aeT 3aloOMHHaHHE
OT/ICJILHBIX BBIBOJIOB. [IpocityliaHHbIil MaTepuan JIeKUMH CTYASHT J0JDKeH mpopaborars. Ot
TOTr'0, HACKOJIBKO 3((PEKTUBHO 3TO OYAET CHeNaHo, 3aBHCUT U NMPOYHOCTh YCBOCHHS 3HAHUIL.
PexomeHntyeTcst nepeunTaTh TEKCT JICKLMHU, BBIIBUTH OCHOBHBIE MOMEHTBI B KaJK/IOM BOIIPOCE,
3aTeM O3HAKOMUTBHCA C  H3JIOKCHHEM COOTBETCTBYIOLIEH TEeMbl B  ydeOHHKax,
[POAHAIM3UPOBATh JIONOJHUTENBHYIO Y4€OHO-METOANYECKYI0 M HAYYHYIO JIUTEPATypy IO
TeMe, paclMpuB M yriyOMB CBOM 3HaHMS. B mpolecce peKoMeHIyeTcs BBIIUCHIBATH M3
W3y4eHHOW JIMTEpaTypbl M MOJOMpaTh CBOM HpPUMEPHl K M3JIOKECHHBIM Ha JIEKIUH
HOJIOKEHHUSIM.

IIpu moaroroBke K JIaOOpPaTOPHBIM 3aHATHSAM PEKOMEHIYETCS CIEAYIOIIMH IOPSIOK
JelCTBUI:

1. BHuMaTenbHO NMpoaHaIN3UPOBATh MOCTABJICHHBIE TEOPETUYECKUE BONPOCHI, ONPEIEIUTD
00bEM TEOPETHYECKOT0 MaTepuaa, KOTOPbIH HE0OXOIMMO YCBOUTb.

2. V3yunTh JEKIMOHHBIE MaTepHajbl, COOTHOCS HX C BONPOCAMH, BBHIHECCHHBIMH Ha
o0CyKIeHHE.

3. [IpounTaTh pEeKOMEH/IOBAHHYIO 00S3aTENBHYIO U JONOIHUTEIBHYIO JINTEPATYPY, JOMOTHSSA
JIEKIIMOHHBIH MaTepuai (KeNaTeNbHO JeNaTh IMCbMEHHBIE 3aMETKH ).

4. OrTMeTuTbh IOJIOXKEHHUS, KOTOpble TPEOYIOT YTOUHEHMS, 3aMKCHPOBATH BO3HHKILINE
BOIIPOCHI.

5. Tlocne ycBOGHHUSI TEOPETHMUYECKOrO MaTepuaja HEOOXOAMMO HPHUCTYINATh K BBINOJHEHHIO
naboparopHoro 3aanus. JlabopaTopHOe 3aJaHUE BBIIIOIHACTCS MICHMEHHO.

CamocTosTenpHas padoTa CTYAEHTOB SIBJISICTCS COCTAaBHOM YacThIO MX y4eOHOM paboThI
Y MMEeT LIeJIbI0 3aKpeIUIeHHE U YIilyOJIeHUe TI0JyYeHHBIX 3HaHUI, YMEHHH U HaBBIKOB, OMCK
u  npuobpereHme  HOBbIX  3HaHWH.  CamocrosTenbHas — paboTa  oOywarommxcs
pernamentupyetcs [lonoxeHuem 00 opraHu3aluy CaMOCTOSTENBHOM PabOThI CTYIEHTOB.
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CamocrosiTenibHass paboTa CTYAEHTOB BKIIOYAeT B ce0s OCBOGHHME TEOPETHYECKOro
MaTepuana Ha OCHOBE JICKIUI, OCHOBHOW W IOIOJIHUTENBHOI JIMTEpaTypsl; MOATOTOBKY K
1a0OpaTOPHBIM  3aHATUSAM B HHIMBUAYaJbBHOM U TIpynnoBoM pexume. COBETHl IO
CaMOCTOSTEIIBHON PaboTe C TOYKH 3PEHHMS HCIOIb30BAHUS JIMTEPATYpPhl, BPEMEHH, TITyOUHBI
IpOpabOTKU TEMBI U JIp., a TAK)KE KOHTPOJIb 32 AEATEIBbHOCTBIO CTYIEHTA OCYLIECTBIISICTCS BO
BpeMsI 3aHSATHI.

Lenpro mpenogaBatens SBISETCS CTUMYJIHUPOBAHHE CaMOCTOSATEIIBHOTO, YIIIyOJIEHHOTO
W3y4deHHsl MaTepuaja Kypca, XOpOIIO CTPYKTYPHUPOBAHHOE, IMOCIEAOBATEIFHOE H3JIOKEHHE
TEOPUM Ha JIEKLHUAX, OTPAOOTKA HABBIKOB PEIICHUS 331a4 MU CHCTEMHOIO aHalIu3a CUTYyaluH
Ha JIa0OPaTOPHBIX 3aHATUAX, KOHTPOJIb 3HAHUH CTYJCHTOB.

ITpn noaroroBke K 1aOOPaTOPHBIM 3aHATHSAM ¥ BBIMOJHEHHH KOHTPOJIBHBIX 3aJaHUM
CTyJEHTaM CJelyeT MHCIOJb30BaTh JUTEPATypy M3 INPUBEIACHHOIO B JAHHOH Iporpamme
CIIMCKA, a TAK)KE PYKOBOACTBOBATHCS YKA3aHUSIMH M PEKOMEH/IAIMAMHY HPETIO1aBaTesl.

IMepen xaxabIM J1aOOPATOPHBIM 3aHATHEM CTYASHT M3y4aeT IUIAH 3aHATUS C NepedyHeM
TEM U BOIIPOCOB, CIIMCKOM JINTEPATYPhI M JJOMALIHUM 33aJaHUEM 10 BHIHECEHHOMY Ha 3aHATHE
MaTepHay.

[lepedeHb METOMUECKUX yKAa3aHHUM T10 UCIUIIINHE:

1. I'mapaBiauka. Meronuueckue peKOMEHAAIMH MO M3YYEHUIO JAUCLUIUIMHBI U 3aJaHUs
JUIsE KOHTPOJIHOM M CaMOCTOSITeNbHOM paboT. 'mnpasnuka. / A.W. Pynakos, M.A. JlymiHoB,
W.P. Haduxkos, B.JI. Banos // - Kazans: U3narenscTBo Kazanckoro 'AY, 2010r — 104 c.

2. TI'mapaBnuka vacte 1. MeTtoauueckue yka3aHHs Uil BBIIOJHEHHS KOHTPOJBHOM U
CaMOCTOSITENIbHBIX PaboT mo aucuuruinHe «[uapaBnuka vacte 1» / A.W. Pynakos, M.A.
Jlymnos, 11.P. Haduxos, b.JI. 1BanoB. Ka3aus: H3n-o Kasanckoro I'AY, 2013-52c.

3. TI'mapaBnauueckye MalIMHBI 4acTh 2. MeToauyeckue yKa3aHus Ui BBIIOJIHEHUS
KOHTPOJIFHOM M CaMOCTOSTENIBHBIX PAaboT 10 AUCHMIUINHE «[ MIpaBIn4ecKre MalIuHbl 9acTb
2» /A.W. Pynakos, M.A. Jlymnos, U.P. Hadukos, b.JI. Banos. Ka3zans: M3n-Bo Kazaunckoro
T'AY,2013.—36c.

4. TmapaBiuka ¥ THIPONHEBMONPHUBOA. MeToA. ykazanus/ b.I'. 3urauumH, b.J1. MBaHoB,
J.T. Xanuynnus u [u ap.] — Kazans: U3a-Bo Kazanckoro I'AY, 2015. — 58c.

10 IepeyeHs MH(POPMANHOHHBIX TEXHOJIOIHIA, HCIIOJIb3YEeMBbIX PH OCYIeCTBICHHU
oGpa3oBaTeIbHOTO NMpoLecca Mo AUCHUILINHE, BKII0YAasi NepedeHb MPOrpaMMHOro
obecneyeHHs1 H HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM (npu HeoHX00uMocmu)

Dopma
TIPOBE/ICHHS
3aHATHA

Hcnons3yemsie ITepeuets IlepeueHsb HPOrpaMMHOroO
nH(OPMAIMOHHBIE | MH(POPMAMOHHBIX obecredeHust
TEXHOJIOTHH CITPaBOYHBIX CHCTEM

(TIpu HEOOXOTUMOCTH)

Security st OusHeca;

4. LMS Moodle - ™moxayabHas
00BEKTHO-OPUEHTUPOBAHHAS
JMHAMAYECKas cpefa  OOydeHHs
(Software free General Public

License (GPL)).);
5. KOMIIAC-3DV14 —cucrema
TPEXMEPHOTO MOJICTHPOBAHUS,
YHHUBEpCalbHas cucrtema
aBTOMATH3HPOBAHHOI'O 2D-
MIPOCKTUPOBAHHS,

4.«Antumuarnat.  BY3».  3A0
«AnTtu-ITnaruar»

11. Onucanne MaTepuaIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMOI 115 OCYIEeCTBICHHS
00pa30BaTeJILHOIO NMpolecca M0 JHCHUILIHHE (MOYJII0)

Dopma Hcnons3yemsie Ilepeuens Ilepeuens nporpaMMHOTO
MIPOBE/ICHHS MHGOPMALMOHHEIE | UH(MOPMALIMOHHBIX obecreueHus
3aHATHS TEXHOIIOTHU CIIPaBOYHBIX CUCTEM
(TIpu HEOOXOTMMOCTH )
Jlexuuu MynpTUMeEUHHBIE WupopmanoHHo- 1. OnepanuoHHas cucTeMa
TEXHOJIOTHH B npaBoBoe obecrieuenue | Microsoft Windows 7 Enterprise
COYETAaHUH C «"apaHT-a3po» - TUISE 00pa3oBaTenbHBIX
TEXHOJIOTHEH ceTeBas Bepcus OpraHm3aIuii;
Jla6opaTopHbIie IPOOIEMHOTO 2. Oducnoe IIO wu3 cocraBa
PpaboTe! H3JI0KEHUS makera Microsoft Office Standart
2016;
TIPS —— 3. AHTHBUpYCHOE HpOl‘paMMHO?
obecnieuenue Kaspersky Endpoint
pabora

Jlexuun VYuebnast aynquropus Ne 100 m1s mpoBeieH s 3aHATHH JEKIMOHHOTO THIIA.
Cryibst, DapThL, OCKA ayUTOpHAs, TPHOYHA, BUACOIPOSKTOP, SKpPaH,
HOYTOYK, Ha0Op y4eOHO-HATJISAHBIX TOCOOHH.
JlaboparopHbie | CrnennanusupoBannas jnadoparopust No 1065 rufipaBinkyu U rApaBIMueCKUX
3aHATHSA MallIiH.
1. Jlabopatopnsiii crenn «'uapasmka» M2 HTLI-11.17.2.
2. Hacoc ¢exaspHbIi.
3. YcraHoBKa JUIS MCCIEAOBAHMS MCTEUEHHS >KHIKOCTH 4epe3 OTBEPCTHS H
HACafKH.
4. Crenp Juisl HCIIBITAHHSI BUXPEBOIO HACOCA.
5. dudmanomertp.
6. VYcramoBka Ui ONPENENEHUS PEKHMOB  JIBIDKCHHS OKHIKOCTEH,
9KCIIEPHMEHTAIbHAS IEMOHCTpALHs ypaBHEHUs bepHym.
7. I'mapoTapaH.
8. DJIeMEeHTBI THAPOIPHBO/IA.
9. DHXKEKTOPHBIE CTPYHHBIE amnapaThl.
10. Mojeu HacoCOB, UX SJIEMEHTHI.
11. Ctynbs, mapTsl, A0CKa ayJUTOPHAs, HA0OP yueOHO-HATIISHBIX OCOOHIA.
CamocrositenbHas | YueOHas ayautopus Ne 518 - momelleHue s CaMOCTOSTENbHON
pabora paboThl, TEKYIIEro KOHTPOJISI U IPOMEKYTOUHON aTTECTALlUH.

KommbroTepsl ¢ BO3MOKHOCTBIO HOJKIIIOUeHHs K cetn «MHTepHeT» H
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pPa30BaTENbHYIO CpEmy
Kazanckoro T'AY, mnpoekrop MynbTUMEAUHHBINA, JKpaH, [OCKa
ayAWTOpHAs,, CTOJI M CTYJ Ul IPEroJaBaTelisi, CTOJBI M CTYNbS Ul
CTYIICHTOB, TPHOYHa.
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