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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
MPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMocCTOsTebHas paboTa 86
4aCOB Ha KOHTPOJIb 4

Pacrlpeue.ﬂelme YaC0B TUCHUILIMHBI 110 KypcaM

Kypc 1
— Hroro
Bup 3ansartuii v PIT

Jlexuun 6 6 6 6
JlabopatopHbie 4 4 4 4
IIpaxruueckue 8 8 8 8
Hroro ayn. 18 18 18 18
KonrakrHas 18 18 18 18
pabota
Cawm. pabora 86 86 86 86
Yacsl Ha 4 4 4 4
KOHTPOJIb
Hroro 108 108 108 108

Bunb! koHTpOIIA Ha Kypcax:

3auer 1 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITIJINHBI (MOAYJIS1)

2.1

Ienbro ABIAETCA OCBOCHHE TUCHHUILTHHBL. D@opMUpoBaHHe (YCBOGHHE) BCEX KOMIIETCHITHHN, TPEAYCMOTPEHHBIX PabodnM
yueOHBIM [UIAHOM MO MPHUKIAAHON MEXaHUKe )KUAKOCTH B 0071aCTH IPHPOA000YCTPOHCTBA U BOJIOMOIB30BAHUSL.

3. MECTO JUCHUTIIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.B
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TpeboBaHus K nIpeJBapUTEJIbLHOI OATOTOBKE 00y4ar0LIerocs:

3.1.1

Boanslii peectp

3.1.2

T'unpomerpus

3.13

WmuxeHepHas reosiorus

3.14

Knumatosmorus u MCTCOPOJIOTUA

3.1.5

KommsroTepHas rpaduka B mpodecCHOHANBHOM AeITeTbHOCTH

3.1.6

ITouBoBeieHUE

3.1.7

ComnpoTuBieHre MaTepHaaoB

3.1.8

VuebHas 03HAKOMUTEIbHAS TIpaKkTHKa 1o IMOYBOBECACHUIO U T'€OJIOTUN

3.1.9

VYueOHas TeXHOJIOTrHYecKast (HpOI/ISBOZ[CTBeHHO-TCXHOHOFI/I‘{CCKaﬂ) IpaKTHKa I10 THAPOMETPHUHU

3.1.10

OKOHOMHKA BOJTHOTO XO3HCTBA M MEITHOPALIUH

3.1.11

Mertpomnorusi, CTaHAAPTH3aLUS U cepTH(GHUKALUL

3.1.12

CTpOI/ITeJILHBIe MaTepualbl

3.1.13

TeOpeTI/I‘IeCKaﬂ MCXaHHUKa

3.1.14

DKonorus

3.1.15

DKOHOMUKA

3.1.16

BeezneHne B HHPpOpMaALMOHHbBIE TEXHOIOTHH

3.1.17

WmnxenepHas reones3us

3.1.18

WmxenepHast rpaduka

3.1.19

MaremaTuka

3.1.20

VYyeOHas TeXHOJOTHYECKas (HpOI/ISBOZ[CTBeHHO-TeXHOJ'IOFI/I‘IeCKaﬂ) IMpaKTHKa I10 reoAC3nun

3.1.21

dusuka

3.1.22

Wudopmarnka

3.1.23

Xumus

3.1.24

MenuopaTtuBHOE 3eMIIeeIIe

3.1.25

MenuopaTtuBHOE 3eMIleieINe

3.1.26

MeHPIOpaTI/IBHOG 3CMJICACIINE

3.1.27

MeJ’IPIOpaTI/IBHOC 3CMJICACIINE

3.2

JucuunianHbl (MOXYJIM) M MPAKTUKY, 1151 KOTOPBIX 0CBOEHHE TAHHOH TUCHUNINHBI (MOXYJIs1) HEOOXOQUMO KAK
npeanecTByonee:

3.2.1

I'uppaBnuka coopyxeHui
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KomriekcHoe ucroap30BaHmue BOIHBIX 00BEKTOB

323

MexaHnKa TPYHTOB, OCHOBAHUS U (pyHJAMEHTEI

324

OpraHu3anys 1 TEXHOJIOTHS CTPOUTENBHBIX PaboT

325

HpOI/IBBO)ICTBGHHaH TCXHOJIOTUYCCKas (HpOI/ISBO)ICTBeHHO-TeXHOJ’IOl"H‘IeCKaS[) MpaKTHUKa

3.2.6

CelbCKOX03SICTBEHHOE BO,Z[OCH8.6)K€HI/IG

3.2.7

aﬂeKrpOTeXHI/IKa, OJICKTPOHUKA U aBTOMaTU3allWs

328

I'moporexHnyeckre COOPYKEHUS METUOPATUBHBIX CUCTEM

329

Menuopauus 3eMensb

3.2.10

OCHOBBI TEXHOJIOTHHU CEITbCKOXO3SMCTBEHHOTO TIPOU3BOJICTBA

3.2.11

CTpOI/ITCJ'[BCTBO, PEMOHT U PECKOHCTPYKIUA MCIHOPATUBHBIX CUCTCM

3.2.12

3ammTa BEITYCKHOW KBaMH(HUKAIIMOHHOH paboTHI, BKITIOYAs TOJTOTOBKY K IPOIEIYPEe 3aIUTH ¥ IPOLEAYPY 3aIlUTHI

3213

MeﬂHOpaTI/IBHOC 3EMJICACIINE

3.2.14

Menuopanus BOJHBIX 00bEKTOB

3.2.15

Hacocsr u MEJIMOPATUBHBIC HACOCHBIC CTaHITUN

3.2.16

OlieHKa BO3/IEUCTBUS Ha OKPYKAIOIILYIO CpEeIy

3.2.17

HpOGRTPIpOBaHI/Ie MEJINOPATUBHBIX CUCTEM




3.2.18 | [Ipon3BoACTBEHHAS IPAKTHKA - HAYYHO-UCCIeA0BaTeNbCcKas pabora (HUP)

3.2.19 | I[Ipon3BoaCTBEHHAs IPENAUIUIOMHAS SKCILTyaTal[MOHHAs IPAKTHKA

3.2.20 | Oxcrutyatanys 1 MOHUTOPUHT METHOPATUBHBIX CUCTEM

3.2.21 | CucremMsbl TPaHCTIOPTUPOBAHUS BOJIBI

3.2.22 COBpCMeHHHe TEXHOJIOTUH CTPOUTEIILCTBA U BOCCTAHOBJICHUA CUCTEM BO,I[OCHa6)K€HI/I}I " BOIOOTBECACHUA

3.2.23 | CucteMbl TpaHCHOPTUPOBAHUS BOJIBI

3.2.24 | CoBpeMEHHbIE TEXHOJIOTHH CTPOUTENHCTBA U BOCCTAHOBIIEHHS CUCTEM BOJOCHA0XKEHNUS M BOJIOOTBEICHHS

4. KOMIIETEHIIH OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI AUCLHUILINHBI
(MOJY.JIST)

ITIK-2 : Cnioco0eH npoBOaMTH IOHCK, NOJIy4YeHHEe, 00pa00TKY M aHAJIM3 JAHHBIX 10/1eBbIX U J1a00PaTOPHBIX HCCJICI0BAHUIA,
o0c1e10BaHUM, IKCIIePTH3bI U MOHUTOPHHTA 00bEKTOB BOAOCHAGKEHHSI H BOJOOTBEACHH S

IIK-2.1 : 3HaeT OCHOBHBIC METOAbI U3YYCHUS CJIIOKHBIX CUCTEM B obactu HpHpO-HOO6y0TpOﬁCTBa 1 BOAOIIOJIb30BaHUA

[IK-2.2 : YMeeT npuMeHsITh OCHOBHBIE UIEU U METO/IbI TUIAHUPOBAHUS SKCIIEPUMEHTA

[1K-2.3 : Biajgeer HaBbIKaMU [TOCTPOCHHS MATEMAaTHUECKUX MOJIEIIEH U NACHTH(U-KALMU UX TapaMeTPOB, TOCTAHOBKH U
IPOBEJICHUS SKCIIEPUMEHTOB, cO0pa, 00-paboTKH U aHAIU3a PE3yIbTATOB JKCIIe-PHMEHTOB

ITIK-4 : CriocoGen BBINOJIHATH KOMIIOHOBOYHBIE PelIeHUsI COOPY:KeHHil OYNCTKH CTOYHBIX BOJI, BBINOJIHATH PacyeTbl U
BbIOOpP 000pPYA0BAHMS H APMATYPbI

[IK-4.1 : 3HaeT coBpeMEeHHbIC TEXHHYECKUE M TEXHOJIOTHIECKHIE PEIICHNS CO3JaHUS COOPY>KEHIH OUYHUCTKA CTOYHBIX BOJT

I1K-4.2 : 3HaeT MeTOb! HHKEHEPHBIX PACYETOB, HEOOXOIMMBIE AJIS TPOCKTHPOBAHMS COOPYKCHNH OYUCTKH CTOYHBIX BOJ

IIK-4.3 : YMmeeT OIpeALCIATh H€O6XO,I[I/IMOC X BCIIOMOT'aTCJIbHOC TCXHUYCCKOC U TEXHOJIOI'MYECKOEC O60pyﬂOBaHI/Ie COOpy)KCHPIfI
OYHUCTKH CTOYHBIX BOJ

I1IK-4.4 : YMmeeT pacCUUTBHIBATHh TCXHOJOTUYCCKUEC U TCXHUYCCKNUEC PCIICHU JIMHUN OYUCTKHU BOABI U 06pa60TKI/I ocaJgka

[IK-4.6 : YMeeT onpeensaTh CUCTeMy cOOpa U OTBOJIa CTOYHBIX BOJI, 00bEM CTOYHBIX BOJ, KOHIICHTPAIIHIO UX 3arps3HCHUN,
CIocoOBI TIPEIBAPUTEIFHON OYHCTKH, IPUMECHSIEMBIC PeareHThl, 000pYIOBaHUE U allnapaTypy

1IK-4.7 - BnaueeT HaBbIKaMH pacqéTa 1 OIPCACIICHNA OCHOBHBIX IMapaMETPOB COOpy)KeHI/Iﬁ OYHUCTKH CTOYHBIX BO

[1K-4.8 : BnaneeT HaBBIKaMM ONIPE/ICIEHUS OCHOBHBIX KOHCTPYKTHUBHBIX M KOMIIOHOBOYHBIX PEIIEHUH COOPY)KEHUI OUNCTKU
CTOYHBIX BOJ,

IIK-5 : Crioco6en pa3paéaTbiBaTh TeXHOJIOTHIECKHEe H KOHCTPYKTHBHBIE PellleHHsI COOPY KeHH il BOONOATOTOBKH 1
BO/103200PHBIX COOPYAKEHUMH

[IK-5.1 : 3HaeT npaBuia MPUMEHEHHUS IPOTPAMMHBIX CPEACTB s pa3paOOTKH KOHCTPYKTUBHON CXEMBI 1 OCHOBHBIX
TEXHOJIOTHYECKUX PEIICHUI COOPY>KEHUI BOJOMOATOTOBKU M BOI03a00PHBIX COOPYKEHHH

[IK-5.2 : 3naeT TpeOOBaHMS HOPMATHBHBIX MPABOBBIX aKTOB B c(hepe TEXHMUECKOTO PETYINPOBAHMS U CTaHAAPTH3AINHN K
BapHaHTaM TEXHOJIOTHYECKIX M KOHCTPYKTHUBHBIX PELICHHUIH COOPY>KCHUH BOAOMIOATOTOBKH U BOJ03a00PHBIX COOPYKEHUH

I1K-5.3 : 3HaeT cocTaB HCXOMHBIX JaHHBIX UL Pa3padOTKH IPOSKTHON TOKYMEHTAIUU COOPYKEHHUH BOIOIIOATOTOBKH U
B0/103a00PHBIX COOPYKEHHH

[1K-5.4 : YMeeT BbIOMpaTh TEXHUYECKHE TAHHBIE M ONPECIISTh BAPHAHTHI BO3SMOXKHBIX PEIICHNUI KOHCTPYKTUBHOM CXEMBI
COOPYXECHHUH BOJONOATOTOBKH M BOJJ03a00PHBIX COOPY>KEHUH

[IK-5.5 : YMeer onpenenste TpeOOBaHMS K 00bEMaM M COCTaBY MCXOAHBIX IAHHBIX JJIsl pa3pabOTKU MPOEKTHON JIOKYMEHTAIUN
COOpYXECHHUH BOJJONIOATOTOBKH M BOJJ03a00PHBIX COOPYKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOTO 00bEKTa

[1K-5.6 : Biageer HaBbIKaMu cO0Opa CBEACHHUH O CYIECTBYIOUIMX M IPOSKTHPYEMBIX 00bEKTaX ¢ IPUMEHEHNEM COOPYIKEHHH
BOJIOTIOJITOTOBKH M BOJI03a00PHBIX COOPYKEHHUH

[1K-5.7 : Baageer HaBbIkaMu (hOPMHUPOBAHHUS BAPHAHTOB MTPOCKTHBIX PEIICHUH COOPY>KEHUH BOIOIIOIOTOBKH U BO/103a00PHBIX
COOpY>KEeHUH

IIK-6 : Crioco6en pa3padaTbIBaTh KOMIIOHOBOUYHBIE PellIeHUsI HACOCHBIX CTAHIUI CHCTEM BOJOCHAOKEHUS U
BO/I00TBEI€HHSI, MPOBOAUTH PacyeThbl H BHIOOP 000PYT10BAHHUS H APMATYPbI

[IK-6.1 : 3HaeT HOPMATHBHO-TEXHHYECKYIO TOKYMEHTAIIHIO IO BOJOCHA0KEHHUIO W BOJIOOTBEICHHIO




I1K-6.2 : 3naet npodeccnoHaIbHBIE KOMIIBIOTEPHBIE IPOTPaMMHBIE CPECTBA, HEOOXOJUMBIE JUTS IPOSKTHPOBAHMUS HACOCHBIX
CTaHIMHA CHCTEM BOAOCHAOXKEHUS U BOZOOTBEICHUS

I1K-6.3 : 3naer COBPEMCHHOC O60pyHOBaHI/Ie 1 TCXHOJIOTUYCCKUE PCIHICHUS HACOCHBIX CTaHHI/Iﬁ CHCTEM BO,HOCHEIG)KGHI/ISI n
BOJOOTBCACHUA

[1K-6.4 : YMmeeT npuMeHsTh NpodeccroHanbHble KOMIIBIOTEPHBIE CPEZCTBA ISl pa3paboTKH MPOEKTHOH U padoueit

JAOKYMCHTAIlMU HACOCHBIX CTaHHI/Iﬁ

ITK-6.5 : YMeer onpe/essth HEOOX0ANMOE OCHOBHOE U BCIIOMOTATEIbHOE TEXHHYECKOE M TEXHOIOTHYECKoe 000py10BaHHE
HACOCHBIX CTAHIIUN CHCTEM BOJIOCHAGKEHHS H BOJIOOTBEICHHS

ITK-6.6 : YMeer pa3pabarbiBaTh U MPECTABIISATh NPE3SHTAIIMOHHBIE MATEPHAIIBI IO TIPOEKTY HACOCHBIX CTAHLIUI

[TIK-6.7 : YMeeT 000CHOBBIBATh IPUHATHIE MPOESKTHBIE PEIICHNST HACOCHBIX CTAHIINN

[1K-6.8 : BnameeT HaBBIKaMH BBITIOJIHEHHSI PAacYETOB, aHAIIN3a BAPHAHTOB U OTIPEIEICHUS OCHOBHOTO M BCIIOMOTaTEIHHOTO

06opyn03aHI/m, HEOOXOAUMOTO ISt IMPOEKTUPYEMBIX HACOCHBIX CTaHIIMM CHCTEM BOJIOCHA0KCHHUS U BOJAOOTBEICHHUS

[1K-6.9 : BnanmeeT HaBBIKAMH OTIPEIEICHUS TEXHOJIOTHYECKUX M TEXHHYECKAX PEIICHH HACOCHBIX CTAHIINH CHCTEM

BOI[OCH8.6)KCHI/IH, BKJIIOYast KOHCTPYKTUBHBIE 1 KOMIIOHOBOYHBIE PEIICHUSA

5. CTPYKTYPA U COOEPXKAHUE JUCHUILITTHHBI (MOAY JIS)

Kon
3aHATUA

HaumeHoBaHue pa3ienoB u
TEeM /B 3aHATUSA/

Cemectp /
Kypc

Yacos

HNuaukaTopsl

Jlutepatypa

HNurepakr.

IIpumeyanne

Pa3znen 1. OcHOBHbBIE IOHATHS
MEXAHUKH KHIKOCTH,
HCIOJIb3yeMble PH pacyeTax
BOIONPOBOASIINX cucTeM. Tunbl
TEeYEHHUS JKHIAKOCTH Ha
Pa3IHYHBIX yYacTKaX
BOIONPOBOISIIIINX CHCTEM,
3JIeMEHTBI OTPAHUYHOTO CJI0S U
cjiost cMemenus. OCHOBHBIE
THAPaBJIHYECKHE
XapPaKTePUCTUKHU MOTOKA U
3JIEMEHTHI JKHBOI'0 CeYeHMSI.

1.1

OCHOBHBIE TTOHATUSA MEXaHUKHU
JKUJIKOCTH, UCTIOJIb3YEMBIC MTPH
pacueTax BOJIOTPOBOISAIIHX
cucteM. OCHOBHEIE 3aKOHBI
ruapocTaThky. [IpenMer MexaHuka
s)kunkoctd. OCHOBHBIE (pH3HYECKUE
CBOMCTBA XHIKOCTCH.
XKunkokprcTamindeckasi MoeIIb
TEeKy4eil cpeibl.

THITIBI TEYEHMS KUIKOCTH Ha
Pa3IMYHBIX Y4aCTKaX
BOJIOTIPOBOISAIIMX CUCTEM,
AJIEMEHTHI TOTPAaHUYHOTO CJIOS U
cnost cmemieHuss. OCHOBHBIC
TUAPABIMYCCKIC XaPAKTEPUCTHKH
IIOTOKA M DJIIEMEHTHI JKUBOIO
ceueHmst. OnpeiesIeHre MOToKa
kunkoctd. HeycranoBuBmeecs u
yCTaHOBHBIIICECS ABUKCHHE,
PaBHOMEpPHOE ¥ HEPAaBHOMEPHOE,
HaropHoe 1 Oe3HaopHOe
nemxenue. CTpyiiuaras MOJeb
JBMDKEHMS J)KMIKOCTH. JIMHMS TOKa
1 dJIeMEHTapHasl CTPYyHKa.
I'uapaBnudeckue XapaKTepUCTHKA
IIOTOKA M DJIEMEHTHI JKUBOIO
ceueHus. Pacxom u cpemusist
CKOPOCTB KHJIKOCTH.

/JTex/

I1K-4.1 K-
4.2 1IK-4.3

JI.1J12.1J13.
1J13.2J13.3
JI3.4J13.5
JI3.6 JI3.7

JI3.8

01323354

9506 07 08
993010911

012913014




1.2 Brinaua KP «I'unpasnuueckuii 2 I1K-4.1 TIK- | JI1.1J12.1J13.
pacyer BOJIOTIPOBOJIAY. 4.2 TIK-4.3 1J13.2J13.3
OnpeneneHue Hanopa B JI3.4 JI3.5
BOJIOIIPOBOJIE IIEPEMEHHOIO JI3.6 JI3.7
ceueHusl. PeleHne TUMOBBIX JI3.8
3a1au. 212233324
Mp/ 95026 97 08

993010911
212313214

1.3 Pemenne nHAMBUIYAIBHBIX 33124 30 I1K-4.1 TIK- | JI1.1J12.1J13.
10 ONPENEICHUIO BEIUUYUHBI U 4.2 1IK-4.3 1J13.2J13.3
TOYKU npuiokeHus cunsl T'CJJ JI3.4 JI3.5
JIEHCTBYIOIIIEH Ha IJIOCKUE 1 JI3.6 JI3.7
KpPHUBOJIMHEHHBIE IIOBEPXHOCTU JI3.8
(amamuTHYECKOE T 01223354
rpadoaHATUTUYECKOE PELICHUE). 25026 27 38
ITocTpoenue >mrop 293100911
THIPOCTAaTUYECKOTO JABJICHUS Ha 012313314
IJIOCKHE U KPUBOJIMHEUHBIE
noBepxHocTH. /Cp/

Paznen 2. OcHOBHBIE YPABHEHUS
THAPOAUHAMUKH. YPaBHEHUE
COXpaHeHHUs IHEPTHU 1JIsl
MOTOKA KUAKOCTU. PeskMMbI
IBUKeHus xkuakoctT. [lpodiaema
TypOy/aeHTHOCTH. MexaHu3m
CMEHbI Pe;KUMOB Te4eHHsI
(nepexona). bazoBble d1eMeHTHI
MOTrPAHHYHOIO CJI0S, CJIOS
CMelIeHHs.

2.1 OCHOBHBIE YpaBHEHHS 2 K-4.1 1IK- | JI1.1J12.1J13.
THJIPOJIMHAMUKH. Y PaBHEHHE 4.2 TIK-4.3 1J13.2 J13.3
COXpaHEHUs SHEPIUH U1 IOTOKA JI3.4 J13.5
xuakoctd (bepHyim) ms JI3.6 JI3.7
WJeagbHOMN U pealbHON KUIKOCTH. JI3.8
T'eomerpuyeckas u 213253 54
[1b€30METPUYECKAs! BHICOTA. 95026 27 08
CxopoctHoit Hanop. Koaddpunuent 29510911
Kopuonuca. JInaun nosHou 212913514
YZAEIbHON SHEPruu U
ITEE30METPHIECKasl.

IIpe30MeTpuueckuii u
TMJPaBIMYECKUI YKIIOH.
OHepreTHYecKasi HHTEPIpeTarnusl
ypaBHeHus bepryiu. Ycnosus
MIPUMEHEHUS yPaBHEHUS
YpaBHEHHE HEPAa3PHIBHOCTH IS
YCTaHOBUBIIETOCS TBM>KEHHS
JKUJIKOCTH.

PesxuMBbl ABUYKEHHUS )KUIKOCTH.
IIpob6nema TypOyIeHTHOCTH,
MEXaHH3M CMEHBI PEKUMOB
TedeHus (nepexoxaa). bazoseie
9JIEMEHTHI JAMHUHAPHOTO U
TypOyIEHTHOTO TOTPAHUYHOTO
ci10éB. Ilonsarue BOJOOOMEHHOIO
CJIOS] CMEILICHMUS.

/J1ex/

2.2 Brinaua KP «I'unpaBnuueckuii 2 [K-4.1 TIK- | JI1.1J12.1JI3.
pacueT BOAOIPOBOAAY. 4.2 1IK-4.3 1J13.2 J13.3
OmnpenerneHue Hamopa B JI3.4 JI3.5
BOJIONPOBO/IE IIEPEMEHHOIO JI3.6 JI3.7
ceuenus. /IIp/ JI3.8

212233524
25026 97 38
292100911

0123213914




2.3 OnbITHAs JEMOHCTpPALIUS 3aKOHA 2 I1K-4.1 TIK- | JI1.1J12.1J13.
COXpaHEHUS SHEPTUH B MIOTOKE 4.2 TIK-4.3 1J13.2J13.3
xugkoctd. /J1a6/ JI3.4 J13.5

JI3.6 JI3.7
JI3.8
31323354
3556 37 38
993010911
3123213214

24 Pemenue 3aayu 1o onpeeneHuto 28 I1K-4.1 TIK- | JI1.1J12.1J13.
HaIopa B BOJOIIPOBOJIE 4.2 1IK-4.3 1J13.2J13.3
TepeMeHHOro ceueHus. Pemenue JI3.4 J13.5
paznena KP. /Cp/ JI3.6 JI3.7

JI3.8

31323354
3536 37 38
29310911
212213514

Pazpnen 3. 'mapaBiuueckue

CONMPOTHBJICHNUS U MOTEPH

HAamopa npH ABHKeHN N

skuakocTu. OcodeHHOCTH

THIPABJIHYECKOro pacyéra

TpyOonpoBoaa.

I'mppaBianyeckmii ynap.

3.1 OnpezeneHue NoTepb HAoOpPa. 2 IK-4.1 IIK- | JI1.1J12.1J13.
Buas! conpoTuBiaeHU U IOTEPD 4.2 1IK-4.3 1J13.2J13.3
sHeprur. OCoOeHHOCTH JI3.4 J13.5
oTpezieNieH s IOTEPh HaIopa 1Mo JI3.6 JI3.7
JUIMHE IIPY JJAMUHAPHOM U JI3.8
TypOyieHTHOM pexxume. [lorepu 31323354
sHepruu Ha Tero. Koadgdunuent 2536 57 38
TUJPABIMYECKOTO TPEHUS. 29210 911
O6nacti CONpOTHUBICHUS. 2122130314
®opmyna Hlezu. Mecthbie
conpotuBicHus. KoahhurmeHTs
MECTHBIX CONPOTHBIEeHHH. Ob0mTHe
norepu Haropa. OcoOeHHOCTH
THAPABIMYECKOTO pacuéra
TpyoonpoBoaa. Kiaccuduxarust
TpyOompoBonoB. ['mapasmaeckie
pac4EThl KOPOTKUX U ATHHHBIX
TpyOonpoBoa0B. PacuéT npocToro
TpyOOIIPOBOIOB OCTOSTHHOTO
JHaMeTpa U ¢ HeIPEPHIBHBIM
HM3MEHEHHEM Pacxoia Mo JUIHHE.

Oco0eHHOCTH THAPABIHIECKOTO
pacuéra TpyOOIPOBOIOB MPH UX
MOCJICI0BATEIIBHOM,
MapaJuIeIEHOM U KOJIBIIEBOM
coeuHeHuU. ['uipapnuueckuit
yaap.

/JTex/

3.2 ITocTpoenue HanoOpHOH U 4 [MK-4.1 TIK- | JI1.1J12.1J13.
MbE30MEeTPUYECKON JIMHUU. 4.2 T1IK-4.3 1J13.2J13.3
I'unpaBnudeckue pacy€Tel JI3.4 J13.5
TpyOOIPOBOAOB. JI3.6 JI3.7
Omnpenenenue pacxona u JI3.8
JIrameTpa TpyoonpoBosa (cudoHa, 31323354
nrokepa). ITocTpoenue HanmopHOH 1 35356 37 38
MbE30METPHUYECKON JIMHUU. 29310911
KP MIp/ 2122139214




33 Omnpenenenue kodddunmenra 2 IMK-4.1 [IK- | JI1.1J12.1J13.
THAPABIMYECKOTO TPEHHS A TIPU 4.2 TIK-4.3 1J13.2J13.3
JIBYDKEHHUH KAJIKOCTH B JI3.4 JI3.5
TpyOe /J1ab/ JI3.6 J13.7

JI3.8
31323354
3556 37 38
295109311
3123213214

34 OrnpeneneHye NoTepb HAIopa Mo 28 [MK-4.1 TIK- | JI1.1J12.1J13.
e, OnpeeneHne MECTHBIX 4.2 TIK-4.3 1J13.2 JI3.3
MOTEeph HAIopa B TPyOax. JI3.4 JI3.5
ITocTpoeHue HarOpHOU U JI3.6 JI3.7
N1b€30METPUIECKON JINHUM 1151 JI3.8
TpyOOIpoBOIa TEPEMEHHOTO 31323354
nuaMetpa. Perienue THIOBBIX D556 D7 28
3amad. /Cp/ 99310011

2123139514
Paznen 4. IlogroroBka u caavua
3a4yéra
4.1 IloaroroBka u ciaya 4 [IK-4.1 I1IK- | JI1.1J12.1JI3.
3auéra /3a4uét/ 4.2 TIK-4.3 1J13.2J13.3
[1K-4.4 TIK- JI3.4 J13.5
4.6 TIK-4.7 JI3.6 J13.7
ITK-2.1 K- JI3.8
2.2TIK-2.3 | D132 33 24
35396 37 38
29310911
3123213214

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA U151 ITPOBEJJEHNA ATTECTALIUU [TO UTOI'AM OCBOEHU A
JUCTHUIUIMHBI (MOAYIJLA)

arrecTanys nposogurcs B popme urorosoro koHtpoist (MK) no aucunnimnge:

Kypc 1

®opma: 3a4ér

1. TuapocTaTuueckoe JaBICHUE U €O CBOUCTBA.

2. OcHOBHOE ypaBHEHHE THAPOCTaTHKU. [ToHsATHE a0COTIOTHOTO, H30BITOYHOTO M BaKyyMETPHUIECKOTO JTABIICHUH, CIMHUIIBI
U3MEpEHUS JaBICHUS.

3. [ToHsiTHE O MPUBEICHHOMN, MHE30METPHUECKON U BAKyyMETPHUUECKOH BBICOTE

4. IloHsATHE O MONHOM MbE30OMETPUYECKOM U THAPOCTATUUECKOM HAIOpPE, yAENbHOI NOTEHINATbHON SHEPTHH.

5. JlaBneHune BOJBI HA IJIOCKUE TOBEPXHOCTH. PacyeTHBIE 3aBUCHMOCTH JUTS ONPE/IENICHHs CHIIBI M IEHTPA IaBJICHHH.

6. ITpuBectu npumep onpenenerus cunsl ['CJl ¥ IeHTpa JaBICHUS IS ITIOCKOH MOBEPXHOCTH (aHATUTHIECKOE PEIICHHE).

7. Ilpusectn npumep onpenenenus cunbl I'CJ] v eHTpa JaBineHus 1UIs INIOCKOW MTOBEPXHOCTH (Ipado-aHATNTHUECKOE PEIICHNUE).
8. Drmopa M30BITOYHOTO THAPOCTATHYECKOTO AaBiIeHus. OpeaeneHue CHIbl JaBJIeHHUS BOIBI HA IIOCKUE MPSIMOYTOJBHEIC
MOBEPXHOCTH W IIEHTPA TABICHHS.

9. JlaBneHue BoJbI Ha KPHUBOIUHEIHbBIE IIMIHHAPUIECKHE TIOBEPXHOCTH (OMpeeNICHUe CUIIBI, HAallpaBICHUs U KOOPAMUHAT IIEHTpa
JIABJICHHS).

10. ITonustTHE O CTPYIUATON MOAEH IBIKCHHUS KUIIKOCTH (TPACKTOPHS, JIMHUS TOKA, JJIEMEHTapHAs CTPYHKa, ITOTOK KUIKOCTH).
11. IToTok XKUAKOCTH. ' MApABIMUECKUE 3TIEMEHTHI JKUBOI'O CEUCHUS U XapPAKTEPUCTUKH IIOTOKA.

12. Ipa pesxumMa ABMKEHUS sKkuakocTu. Yucno PeltHonbaca, kpUTHYECKasi CKOPOCTb.

13. CBomHas Kaccu(UKAIMS BHOB IBIDKCHHUS KUIKOCTH. [IoHATHE 00 YCTaHOBMBIIEMCS U HEYCTAHOBUBILEMCS, PABHOMEPHOM U
HEPaBHOMEPHOM JIBIDKCHUSX.

14. YpaBHeHHe HEPa3pPbIBHOCTH ABMKYIIEHCS XKHUIKOCTH (YpaBHEHHE OaTaHCa Pacxona).

15. TlonsiTe 0 HaMOpHOM M OE3HATIOPHOM, MapajIeIbHOCTPYHHOM, IUIABHO M3MEHSIOMEMCS M PE3KO N3MEHSIOMEMCS! IBI)KCHUSIX.
16. O0mas xapakTeprucTHka TypOyJIEHTHOTO MOTOKa (MTHOBEHHBIE, OCPETHEHHbIE U Ty TbCAIlHOHHBIE COCTABIIAIONINE CKOPOCTH B
TOYKE, JIMIOPA PACTIPEIECTICHUS CKOPOCTEH).

17. YpaBHenue bepHyuu [ 1e710T0 MOTOKAa peaibHOMN JKUIKOCTH.

18. T'eomeTpuueckast UHTEpIIpeTalyst ypaBHeHus bepHyum.

19. DHepreTudeckas HHTEpIpeTanus ypaBHeHUs bepHyu.

20. O6mas cxema U yclIoBHs IpHMeHeHUs ypaBHeHUs bepHynu. [ToHsTHEe THAPABIMYECKOTO U TEE30METPUIECKOTO YKIIOHA.

21. Buapl ruipaBIu4ecKux CONPOTUBIECHUN U yUeT OTEPh HAopa.

22. OnpeneneHne MECTHBIX IIOTEPh HAIOpa.

23. OnpeneneHre MOTeps HAIOPA 10 AJIHHE.

24. Pacnpenienenye cKOpocTeil B )KUBBIX CEUSHUSX NIPH JIAMUHAPHOM U TypOyJIEHTHOM JABHKEHHSIX.




25. ObobmeHne Bompoca 0 MOTepsIX Hallopa 1o JUIMHE IPH TaMHHAPHOM U TypOyJIeHTHOM JBIDKeHUH (onbIThl Hukypanse).
[ToHsiTHE THAPABINYECKH INIAAKUX U LIEPOXOBATHIX PYCEll.

26. Onpenenernne koddduImenTa ruapaBINdecKOro TPEHHUS B 3aBUCHMOCTH OT PEKMMA JIBIDKCHHUS KHIKOCTH U 00JIaCTH
COIIPOTHUBIICHHUS.

27. ®opmymna [lle3u 1 0OCHOBHBIE 3aBUCUMOCTH JJISl pacueTa yCTaHOBUBIIETOCS] PABHOMEPHOTO JBMKEHUSI KHUJIKOCTH.

28. McTeueHne )KUIKOCTH U3 MaJIOr0 OTBEPCTHS IIPU IIOCTOSTHHOM Harope (CBOOOHOE U 3aTOIUICHHOE HcTeueHne). PacueTHbIe
3aBHCHMOCTH JJISI CKOPOCTH M PACXOIa.

29. BnusiHME MeCTa pacloIoKeHHs OTBEPCTUS OTHOCHTENIFHO CTCHOK U JIHA COCY/la Ha UCTEUYEHHE KUAKOCTH (KodddurmeHt
pacxosa OTBEpCTHS).

30. McreueHne XUIKOCTH Yepe3 OONbIINe OTBEPCTHS IIPH MOCTOSIHHOM Harope (He3aTOIUIEHHOE, ITOTOINICHHOE H 3aTOIICHHOE
oTBepcTre). cTedenne u3-moj mura B KaHa.

31. Knaccudukanus HacaaKoB U UX IPUMEHEHHE. XapaKTepUCTHKU HACAIKOB.

32. PacueTHble 3aBUCUMOCTH (CKOPOCTHU U PACX0/1a, BEIMYMHBI BaKyyMa) JJIsl BHEIIHET0 LMIMHAPHUYECKOro Hacaaka Bentypu
(cBOOOIHOE M 3aTOIUICHHOE HICTEUCHNE).

33. Knaccuguxkarus TpyO 1 OCHOBHBIE pacdeTHbIE 3aBUCUMOCTHU. 3aJa4 U 0OCOOCHHOCTH THAPABINYECKOTO UX pacuera.

34. I'mapaBiaryuecKlii pacyeT KOPOTKOro TpyoorpoBojaa, nocrpoenue JinHui E-E u P-P (ciayuait cBoGogHOTO HCTEUEHUS).

35. T'unpaBnudeckuii pacyeT KOPOTKOTO TpyOompoBoaa, moctpoeHue uHuil E-E u P-P (ciydaii 3aTomIeHHOTO NCTEYCHUS ).

36. [loHsATHE IMHHOTO M KOPOTKOTO TPYyOOIpPOBOIa, 0COOCHHOCTH HX pacdyera. OCHOBHBIE paCUETHBIE 3aBUCUMOCTH ISl ITTTHHOTO
TpyOonpoBoaa.

37. I'mupaBIudecKuii pacdeT MpoCTOro JIMHHOTO TPyOOIpOBOIa MOCTOSHHOTO THaMETpa.

38. I'mapaBnudeckuii pacyeT JTUHHOTO TPyOOMpOBOIa U3 MOCIIEIOBATEEHO COSTUHEHHBIX TPYO.

39. I'mapaBnudeckuii pacdeT JIHHHOTO TPyOOIPOBOIa MIPH MapalIeIbHOM COeTUHEHUU TPYO.

40. I'mapaBinrveckuii pacyeT [UIMHHOTO TPyOOIIPOBOIa C HENIPEPBIBHBIM H3MEHEHUEM pacxo/ia o JAJIHMHE 33 CYST HEelPEPhIBHON
paszmadm.

41. TepMUHOTIOTHS ¥ KITACCUPHUKAIHS BOJOCIUBOB.

42. OcHoBHas pacueTHast popMysa pacxona Ajsl MPsIMOYTOJIBHOTO BOJOCIIHBA.

43. BozmocnuB ¢ TOHKOW cTeHKoW. PacueTHast hopMyiia pacxoma ¢ y4eToM BceX (pakTopoB. Y CIIOBHS MOATOILICHUS BOJIOCIINBA C
TOHKOM CTEHKOH.

44. BoaocIuBbI-BOIOMEPHI.

45. BonmocnuBel pakradeckoro npodwis. PacyetHas popMyia pacxoia ¢ y4eToM BeeX (pakTopos.

46. BogociuB ¢ IMUPOKAM ITOPOTOM TIPU CBOOOHOM UCTCUCHHUH.

47. PacueTHas cxeMa NCTEUYEHHS AT MOATOIUIEHHOTO BOAOCIHBA C IUPOKUM OPOToM. Y CIOBHS HOATOIUICHHS BOZOCIHBA U
pacueTHas popMyIna pacxoja.

3agauu:

1. OmpenenuTs THApOCTaTHYECKOE (a0COMIOTHOE, H30BITOYHOE HIIM MAHOMETPHIECKOE) TaBICHHE B TOUKE, PACTIONIOKEHHOI Ha
TIyOuHe, €CIM COCYA 3aKPHIT U U3BECTHO BHEIIHEE JaBICHHE.

2. OnpeaenuTh aHATUTHYSCKUM CIIOCOOOM BEJIMYHMHY M TOYKY HPHIIOKEHUS CHIIBI THAPOCTATHYSCKOTO JaBJICHUS Ha TUTOCKHH
TPSMOYTOJBHEINA 3aTBOP.

3. Ompenenuth rpad)0aHATUTHIECKAM CIIOCOOOM TOUKY TPHIIOKEHHS CHIIBI THAPOCTATHYECKOTO TABICHNS Ha TUIOCKHH
MIPSIMOYTOJIBHBIN 3aTBOP.

4. Onpenenuth paBHOAEHCTBYOIIYIO cHutbl [ CJl v IeHTp JaBiIeHUs 1J1s1 YKa3aHHON CXEMBI.

5. Onpenenutpb BEIHMUUHY U TOUKY npritoskeHus cuiibl ['CJl Ha TIIOCKYIO MTOBEPXHOCTb.

6. OmpenenuTh BeIMYUHY U TOUKy mputoxkeHus cuisl I'CJl Ha TiTryOHHHBII 3aTBOP THAPOCTATUIECKOTO COOPYKEHUSL.

7. Onpenenuts BeITUUUHY, HAIIPaBIeHUE U KOOPAMHATHI TOUKHU npuiioxkeHus cuiibl ['CJl Ha cerMeHTHBIH 3aTBOp B 0011eM BUJE.
8. OnpenenuTh BEMTMYNHY, HAIIPABICHAE W TOUKY NMpHiiokeHus cribl ['CJl Ha UITMHAPHYECKYIO ITOBepXHOCTh AB B 001IeM Bue.
9. Ompenenuts Hanop H, mpu xoTopom Oyzer obecreunBaThCs 3aJaHHBIN pacxon Q yepe3 KOPOTKUH TpyOOIpoBoI.

10. Onpenenuts Hanop H, mpu kotopoMm OyneT obecnieunBatbes 3aaHHbII pacxo Q yepes3 KOPpOTKHid TpyOOmpoBoOI.

11. Haiitu nepenan ypoBHei z B Tpyodyarom I'TC, mpu koTopoM OyaeT nmpomyckatbes pacxon Q.

12. Paccuutats pacxon Q, mpoxomsmmii uepe3 Tpyouatoe ['TC npu 3a1aHHOM TIepernajic ypoBHEH z.

13. Onpenenuts pacxon Q , IPOXOIAIIUHA Yepe3 A0Kep IpHU 3aJaHHOM nepenane H.

14. Onpenenuts pacxon Q cupoHHOTO TPYOOIIPOBO/IA.

15. Onpenenuth auametp d OTBEPCTHS B TOHKOM CTEHKE MPU COBEPIIICHHOM CXKATHU.

16. Onpenenuts riryOuHy Bozb! h B pe3epByape ¢ KBapaTHBIM OTBEPCTHEM y JTHA.

17. Onpenenuts auameTp d Bogocmycka B Tese MIOTHHBIL.

18. YcraHOBHTB, OyIIET JIN BOJIOBBITYCK IUIOTHHBI PadOTaTh Kak HacaloK BeHTypH u onpeiennuTh ero pacxo.

19. Onpenenutsd pacxon Q, IPOXOISIIUIA Yepe3 CHCTEMY 2-X TPYOOTPOBOIOB, COSTMHEHHBIX TIOCIICAOBATEIHHO, U OMIPEICITUTh
MOTEepH Haropa Ha yJacTKax.

20. Onpenenuts pacxoa Q, IPOXOAAIINI uepe3 cucTeMy 2-X TpyOONpOBOIOB, COSIMHEHHBIX MapalIelIbHO.

21. Onpenenuth Hanop H J1s1 JTaHHOW CXEMBI M3 HOBBIX YyTYHHBIX TPYO.

22. Onpenenuts HANOP AT MPOITyCKa Pacxoja uepes 3aJaHHYI0 CHCTEMY HOPMAaJIbHBIX YyTYHHBIX TPYO.

23. Ompenenuth Hanop H 1i1st mponycka pacxona Q depes MpocToil TpyOOmpoBo, U3 HOBBIX UyTYHHBIX TPYO.

24. Onpenenuts Hanop H npu Hanmuunu B TpyOOIIPOBO/Ie HENPEPHIBHOM pasiaym.

25. OnpenenuTs BeIMYUHY pacxoja, MPOXOsIIero 4Yepe3 BOIOCINUB ¢ TOHKOW CTEHKOM.

26. OnpenenuTs MUPHHY BOJOCIUBA C TOHKOH CTEHKOIL.

27. HaiiTu Hanop Ha BOJOCIHBE C TOHKOH CTEHKOM.

28. OnpenenuTs MIMPUHY BOAOCIHBA IIPAKTHIESCKOTO TPODHIIS.

29. OnpenenuTs pacxo, MPOXOAAIINil Yepe3 BOJOCIUB MPAKTHIECKOTO MPOQHIIS.

30. HaiiTu Hamop Ha BOAOCIUBE MIPAKTHUECKOTO MPOQHIIS.




31. Onpenenuts BEIUIUHY Pacxo/ia, MPOXOISIIEro Yepe3 BOAOCIHUB C MIMPOKUM OPOTOM.
32. OnpenenuTs LIMPUHY BOAOCIUBA C MIHPOKUM OPOTOM.
IMPUMEYAHUE: ucxonHbie JaHHBIS IUTSI 3371249 XpaHATCS B OyMa)XKHOM BHJIE Ha COOTBETCTBYIOINICH Kadeape.

6.2. TeMbl MUCbMEHHBIX PadOT

Cemectp 5

Kontponsnas pabora (KP) Ha remy « 'uapaBianyeckuii pacu€t BononpoBozay. Llenbto Boimonnenust KP siBisiercs 3axpernsenne
TEOPETHUYECKUX 3HAHUI 1O pa3zeiaM: ypaBHEHHE bepHyIm, pe:uMBl IBIKEHNUS JKUIKOCTH, ONIpeeeHie I0Teph Harmopa,
THAPABIMYECKIE PACUETHI TPYOOTIPOBOIOB.

B 3amauu KP BxoauT:

1.Onpenencuue Haropa H, He0OX0qMMOTO [UIs IPOITYCKA pac4éTHOTO pacxo/a.

2. OmpexnereHne BETMYMHEI pacxoaa Q B TpyOoIpoBoe, Win onpeneneHne qaamerpa d Tpydomnposoma.

3. [locTpoeHne HaOPHOM U TbE30METPUUECKOMN JTUHUU.

CrpyKTypa MOsICHUTEIBHOM 3alliCKH pacueTHO-Tpaduueckoil paboThl

U €¢ OPUCHTHPOBOYHEIA 00BEM

bnank 3amanus (1c)

3amaua 1. Onpenenenue Hanopa H, Heo6XoanMoro Ajst mpormycka paca€THoro pacxona (2,3 c.).

3amada 2. OnpeeneHue BeMMIUHBI pacxona Q B TpybonpoBoie, WK onpeaeneHue auameTpa d Tpyoomnpososa (2,3 c.).

3. [TocTpoeHNe HATTOPHOU U The30MeTpUIecKor TuHuHA (2 C.).

CucoK HCIoIb30BaHHBIX UCTOUHUKOB (0,5¢.)

IMPUMEYAHMUE: ucxonHbie TaHHBIC U OJIAHK 3aJaHUs XPaHIATCS B OyMa)KHOM BHJIE HAa COOTBETCTBYIOIIEH Kadenpe

6.3. Ilpoueaypa oueHuBaHus

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHMBAHIMA KOMIIETEHIIN

Ornenka copMupoBaHHOCTH KomrieTeHInHl y ctyaeaToB HUMU JIon’AY u BeicTaBIIeHHE OIIEHKH 0 OTJEIBHON TUCIHILTHHE
BEZETCS CIeIyIoIIM 00pa3om:

- JUISL CTYICHTOB OYHOM (POpMBI 00yUYECHUS UTOTOBAs OLIEHKA 110 JUCIHUILIAHE BRICTaBIsIeTcs 1o 100-0amwipHO cucteMe, a 3aTeM
TIEPEBOTUTCS B OIEHKU KOTIMYHOY, «XOPOIIOY», YIOBICTBOPUTEIHHOY, HEYIOBICTBOPUTEIHHOY, «3aUTCHO» U «HE 3aU4TCHOY;

- UL CTYZCHTOB 3a0YHON M OYHO-3a0YHON (OPMBI 00yUEHHsSI OLIEHUBAETCS 110 MATHOATUILHON IIIKaJe, OLIEHKAMH «OTIUIHOY,
«XOPOILOY», KYyJOBIECTBOPUTEILHOY, «HEYJOBICTBOPUTEILHOY; «3aUTEHO» WU «HE 3aUTCHOM.

BrIcokuii ypoBeHb OCBOCHISI KOMITETCHITU, UTOTOBAsK OIIEHKA MO AUCITUTUTNHE «OTIUIHOY» HITH «3auTeHo» (90-100 6amioB):
TITyOOKO M POYHO YCBOWIJ MPOTPAMMHBIN MaTepuall, HCYEPIBIBAIOIIE, TOCIEI0BATEIBHO, YETKO U JIOTHIECKU CTPOIHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTUKON, CBOOOTHO CIpaBIIsIETCS € 3a1a4aMu, BOIPOCaMH U APYTHMHU BHIAMH
NPUMEHEHUs 3HaHUH, IPUYEM He 3aTPYJHSETCS C OTBETOM IPU BUJOU3MEHEHUH 3a1aHU, UCTIONIB3YET B OTBETE MaTepHall
MOHOTpa(hUIECKOH JTUTEPATyPhl, TPABHILHO 000CHOBEIBAET MPUHSTOE PEIICHUE, BIAICET PA3HOCTOPOHHUMH HABBIKAMH U
MpUEMaMH BBIITOJTHEHHUS TPAKTUIECKUX 3a/a4. CHCTEMHO ¥ IUTAHOMEPHO paboTaeT B TEUSHHH CEMECTpa.

IToBbIlIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIIMI, UTOTOBAs OLIEHKA 110 TUCIMIUIMHE «XOPOLIO» WIH «3auTeHo» (75-89 G6amioB):
TBEPJI0 3HAET MaTepHall, FPaMOTHO U 10 CYLIECTBY M3JaraeT ero, He A0MyCKas CYLIECTBEHHbIX HETOYHOCTEN B OTBETE Ha BOIIPOC,
MPaBUIIBHO MTPUMEHSET TEOPETHUECKHE TIOIOKEHUS IIPH PEIICHUH MPAKTUIECKUX BOTIPOCOB U 3a/1a4, BiIajiceT HEOOX0IUMBIMU
HaBBIKAMH U IPHEMaMH UX BBIMOJHEHUSI. CHCTEMHO U TUIAHOMEPHO pabOTaeT B TEUCHUN CEMECTpa.

IToporoBelii ypoBeHb OCBOCHHS KOMIIETEHIIHI, HTOTOBasi OLEHKA 10 AUCLUIIIIMHE «yIOBIETBOPUTEIBHO» UM «3auTeHo» (60-74
OaJuta): IMeeT 3HaHUsI TOJILKO OCHOBHOTO MaTepralia, HO He YCBOMJI €T0 JIETAJIeH, IOyCKaeT HETOYHOCTH, HEJJOCTATOUYHO
MpaBUIIbHBIE ()OPMYITHPOBKH, HAPYIIECHHS JIOTUIECKOHN MOCIEI0BATENEHOCTH B U3JIOKEHUU MPOTPAMMHOTO MaTe€pHaa, UCIbITHIBAET
3aTpyAHEHUs [IPU BBIIIOJTHEHUH MPAKTUUECKUX PadoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTCHINI He C(QOPMHUPOBAH, HTOTOBAs OIICHKA TI0 TUCIUILIHHE «HEYIOBICTBOPUTEIEHOY HITH
«He3auTeHo» (MeHee 60 OayUTOB): He 3HAET 3HAYUTEIHHOM YacTH MPOTPAMMHOTO MaTepHala, JOMyCKaeT CYIIeCTBEHHBIE OIIHOKH,
HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSAMH BBITIOIHSAET pakTuueckre padoTel. Kak mpaBuio, oleHkKa «HEYyIOBIETBOPUTEIHLHOY
CTaBUTCS CTyJIEHTaM, KOTOpbIe HE MOTYT MPOJOKUTH 00yueHne 6e3 JOMOJHUTENbHBIX 3aHATHI [0 COOTBETCTBYIOIIEH AUCIUILIIMHE.

Kpurepun oneHxu ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH U BEICTaBICHUE OAJIIOB 10 pacdeTHO-rpaduueckoi padore
(koHTpOJBHOIT padoTe) (10 10 GamioB, 3a4TeHO/HE3aUTEHO): COOTBETCTBUE COAEPIKAHMS PAOOTHI 33aHUI0; TPAMOTHOCTD M3JIOKEHHS
1 KauecTBO 0(hOpMIICHUS padOTHI; COOTBETCTBIEC HOPMATUBHEIM TPEOOBAHHAIM; CAMOCTOATEIFHOCTE BHITTOJHEHHS PaOOThL, TITyOHHA
MpopabOTKH MaTepHaa; HCIOIb30BAHNE PEKOMEHAOBAHHON 1 CIIPaBOYHON JINTEPATYPhI; MIPaBHIBHOCTH BBIITOJHEHHBIX PACUCTOB U
rpaduueckoii 4acTu; 000CHOBAHHOCTH U TOKA3aTEIbHOCTH BHIBOIOB.

2. METOJIMYECKHWE MATEPUAJIBI, OITPEJIEJISIOIIME ITPOIEY Pbl OLIEHMBAHWS 3HAHU, YMEHUH,
HABBIKOB U (MJIN) OIIBITA JESITEJIBHOCTH, XAPAKTEPHU3YIOIIUE STAIIbI ®OPMUPOBAHMS KOMITETEHLIMIA
OO1uii mopsiIOK MPOBECHUS MPOLICAYPHI OLICHUBAHUS 3HAHWUH, YMEHHI, HABBIKOB U (MJIH) OIBITA ACSATEIbHOCTH, COOTBETCTBHE
MHIUKATOpaM IOCTIKEHHS C(hOPMHUPOBAHHOCTH KOMITCTCHIIHH OTIPEICNICH B CICAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TeKymiel artecTanuy 3Hanui odydatomuxcss B HUMU [ITAY (B neiicTBYOMEH pelakiym).

2. [TonoxeHue 0 MPOMEKYTOUHOM aTTeCTaluy 00Yy4aloUIMXCs 0 MporpaMMaM BeICIIETO 00pa3oBaHus (B ACUCTBYIOLIEH PEAAKIUH).
JIOKyMeHTBI pa3MellieHbl B CBOOOIHOM A0CTyIE Ha oduimaibioM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['naBHas
ctpanuna/Ceefienns 00 00pa3oBaTellbHON Opranu3anui/JIokanbHbIe HOPMAaTHBHEBIC aKTHI.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

1. OHUEHOYHBLIE CPEACTBA TEKYIIEI'O KOHTPOJIA:
- TECTHI WJIH OWMIIETHI I MpoBeeHus mpomexyTourHoro koHTpons (I1K). Xpansarcs B OymakHOM BUE Ha COOTBETCTBYIOIIEH




Kadenpe;
- pa3zeIbl MHAUBUAYIbHbIX 3aJaHui (MMCbMEHHBIX paboT) 00yJalomuxcs;
- IOKJIa, COOOIMIEHHE 10 TEME TIPAKTHYECKOTO 3aHTHS;

- 3a7a4M ¥ 3aJaHUL.
2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMIUIEKT OMJIETOB ISt SK3aMeHa/3a4uera. XpaHuTcsl B OyMa)KHOM BHJIE Ha COOTBETCTBYomIeH Kadenpe. [Touiexxur exerognomy
OOHOBIICHHUIO U TIEPEYTBEP)KACHNIO. UHCIIO BapnaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCJIA CTYICHTOB Ha 3K3aMCHe/3adeTe.

7. YAEBHO-METO/MYECKOE U UHOOPMAIINOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOLYJIST)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

I/ISI[aTCJ'lBCTBO, ron

JI1.1 |Typun K.I'., [llupsie | Tunpasnuka: Kypc JEKIHHA U1 CTYIEHTOB OYHOUM M 3a0YHOM Hosouepxkacck, 2019,
CrT. (hopm oOyuenus HanpasieHus: "TIpupompoo0yCTpONCTBO U http://biblio.dongau.ru/MegaPr
Bogonons3oBanue", "Crpourensctso”, "T'uxpomennoparus” oNIMI/UserEntry?
Action=Link_FindDoc&id=27
4817&idb=0
7.1.2. JlonoiHUTeIbHAA JTUTEPATypa
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ron
JI2.1 [VYnmoeun B.T., Ogen6a |I'mnpasnmka: yaeOHOE TOcOOHME OpenOypr: OI'Y, 2014,
. A. https://biblioclub.ru/index.php?
page=book&id=330600
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI

JI3.1 I'mppaBnuyeckue pacueTsl KOPOTKOTO TpyOompoBoa: HoBouepxacck: , 2014,
METOANYECKHIE YKa3aHUs K pacueTHO-rpaduieckoil pabore st
CTY/IEHTOB OYHOH (opMBI 00yueHHs Hampasierus 280100 -

"TIIpupoa000ycTpOHCTBO U BOJOMOIB30BaHKE"

JI3.2 |T'ypun K.I. I'uppasnuka: Kypc Jaekuuii 1uis cryaenToB Hanpasiaerus 280100 HoBouepxacck: , 2014,
— "I[IpuponooOycTpoiicTBO U BOOMONB30BaHKE"

JI3.3 | bopogckoii B.I1. [pukinagHas MeXaHUKa KUIKOCTH: yaeOHOE mocoOue s Hosouepkacck, 2014,
MAaruCTpaHTOB HANPABJICHUS TOATOTOBKH "CTpOUTENECTBO", http://biblio.dongau.ru/MegaPr
npoduns "Peunslie 1 MOA3eMHBIC THAPOTEXHUUCCKUE oNIMI/Web
coopysxeHus"

JI3.4 |T'ypun K.I'., [llupsieB | COOpHMK 33134 1O THAPABIHKE: YIeOHOE TOCOOUe ISt Hosouepkacck, 2016,

C.I"., XpamKkoBCcKuii CTY/ICHTOB OYHOH M 3209HOI HAIIPaBICHHS http://biblio.dongau.ru/MegaPr
B.A. "TTprupoa000yCTPOHCTBO M BOJOMONB30BaHUE", oNIMI/UserEntry?
"CtpoutenbcTBo" Action=Link FindDoc&id=62
593&idb=0

JI3.5 | boposckoii B.II., l'uoporazogmHamuka: Kypc JISKIUI ISl CTYAGHTOB OYHOU U Hosouepxkacck, 2014,

Xpankosckuii B.A. 3a049HOH (hopM 00yUEHHS HAIIPABICHHS TTOATOTOBKI http://biblio.dongau.ru/MegaPr
"TexnocgepHas 6e3omnacHocTs" npopuns "Tloxxapras oNIMI/Web
6e3omacHOCTB"

JI3.6 | HoBouepk. HHX.- I'mupaBnndeckne pacdeTs! KOPOTKOTO TpyOOoIpoBoaa: Hosouepxacck, 2017,

MEJAOp. UH-T METOAMYECKUE YKa3aHWUS 110 BHITIOJTHEHUIO KOHTPOJIBHOM paboTer | http://biblio.dongau.ru/MegaPr
JHouckoit 'AY, xa. JUISL CTYJIEHTOB 3a04HOM (popMBI 00yUEHUS HANPaBICHUS oNIMI/UserEntry?

BulBP ; coct. K.T. "TIprpoa000yCTPOHCTBO U BOOMIOIL30BaHUE ", Action=Link FindDoc&id=19
T'ypun "T'uapomenuoparys” 7991&idb=0

JI3.7 |T'ypun K.I',, llupsies | [mmpaBnmka: 1ab0paTOPHBIA IPAKTHKYM JUIS CTyIeHTOB o9HOW 1 | HoBowepkacck, 2018,

KITI. 3a04HOM (hopm 00ydeHus1, Hanpasnenus "I[Ipuponoodycrpoiicteo | http://biblio.dongau.ru/MegaPr
u Bojomnonb3oBanue”, "CrpourenbetBo', "Tuapomennoparys”, oNIMI/UserEntry?
"TexHoc¢epHas 6e301macHOCTB" Action=Link FindDoc&id=21
0659&idb=0
JI3.8 [HoBoYepk. HHX.- I'mppaBaudeckue pacyeTs! KOPOTKOTO TPYOOIPOBOIA: Hosouepxkacck, 2019,
MEJHOp. UH-T METOAMYECKUE YKa3aHUs 110 BHIIIOJIHEHUIO PACUETHO- http://biblio.dongau.ru/MegaPr
Jouckoit TAY ; coct. | rpadudeckoit paboThI O THAPABIHUKE JUTS CTYJACHTOB OUHON oNIMI/UserEntry?
K.I. TI'ypun, CI. (hopmer 00yueHus HarpasieHus "TIpuponoo0ycTpoiicTBO 1 Action=Link FindDoc&id=27
upsieB Bojomnosb3oBanue”, "Crpoutenscto", "['mapomennoparms” 4818&i1db=0
7.2. Ilepeyenb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UnTepHeT"
7.2.1 oduuuansueiii caiit HUMU ¢ goctynom B WWWw.ngma.su
3JIEKTPOHHYIO OMOIHOTEKY
7.2.2 Ennnoe okHO A0ocTymna kK 00pa3oBaTelIbHBIM pecypcaM | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4

Paznen - BogHoe x0351CTBO
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Poccuiickas rocynapcTBeHHas oubmmnoreka (Gonng
3JIEKTPOHHBIX JOKYMEHTOB)

https://www.rsl.ru/

7.2.4 becrutatHas 6ubmmoreka [OCToB u cTaH-7apTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 CrpaBouHas nHpOpMannoHHas cucteMa «Oxonorus» | http://ekologyprom.ru/osnovy-prirodoobustrojstva-i-zashhity-
Pazgen OcHoBBI IPUPOJ0-00YCTPOMCTBA U 3aIIUTHI okruzhayushhej-sredy.html, http://ekologyprom.ru/uchebnik-
OKpY KaroIe# cpe/pl po-promyshlennoj-ekologii.html
7.2.6 [IpoMBIIIIICHHAS ¥ SKOJIOTHYECKAst 0€3-0MacHOCTb, https://prominf.ru/issues-free
oXpaHa Tpyjaa
7.2.7 [MopTan yueOHUKOB 1 AUCCEpTAIUI https://scicenter.online/gidravlika, ingenernaya
gidrologia.html
7.2.8 Yuusepcurerckas nHdpopmairontas cu-crema Poccust | https://uisrussia.msu.ru/
(YHC Poccus)
7.2.9 DnekrpoHHas oubimoreka "Haydnoe Hacnenue http://e-heritage.ru/index.html
Poccun"
7.2.10 DnexTpoHHas OHOIMoTeKa yUeOHUKOB http://studentam.net/
7.2.11 CnpaBouHas cuctema «KOHCYIbTaHT ILUTIOCH Cornamenue OVS nns pemennit ES #V2162234
7.2.12 CrpaBouHas cuctema «e-library» JInnensuonnsiit torosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.2.13 OO6wenayuHsli xxypHai. Nature https://www.nature.com/
7.2.14 DnexrpoHHas 6ubnnoreka. ApxuB xypHa-10B PAH https://elibrary.ru/defaultx.asp
7.3 IlepevyeHb MPOrpaMMHOI0 oGecTieYeHUsl
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
732 "TOXI+T'uppoynap" COI'JTAILIEHUME Ne CT0000024/20 ot 31.01.2020 ¢
3akphITOe aKIHOHEpHOE 001ecTBO “HayuHo-TeXHuIecKuit
LEHTP UCCIEAOBAHUN IPOOIeM IPOMBIIIIEHHOIT
733 Autodesk Academic Resource Center (Autocad 2022, CornamnieHue o npeI0CTaBICHUH JTUIEH3UU U OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.4 "VmHas Bona" Ilporpamma npeHasHaueHa Juist YCII0BHSI HCTIONMB30BAHMS IPOrPAMMBbI «Y MHas BOJ»
MPOEKTUPOBAHNSI CUCTEM BHYTPEHHETO BOJOIIPOBOA Pen. 1.0 ot 01.07.2021 r OO0 « AUCUTEK»
1 KaHAJIH3aI[iH
7.3.5 I'uppocucrema CBUIETENBCTBO O MpeaocTaBneHnu auieH3un Nel282/HST
o1 9.11.2021 OOO HTII Tpybonposos
7.3.6 AdobeAcrobatReader DC JIMIIeH3MOHHBIN JTOrOBOP HA MPOrpaMMHOE 00eCTICUeHHE s
MIePCOHANBHBIX KOMITBIOTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouHo).
7.3.7 Opera
7.3.8 Googl Chrome
7.3.9 Yandex browser
7.3.10 7-Zip
7.3.11 [IporpaMmHast cucteMa 11st oOHapyskeHHsI TeKCTOBbIX | JInnensuonusiit norosop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBAHMI B y4eOHBIX U HAYYHBIX paboTax «AHTHIUIATHAT
«Antumnaruar. BY3» (uatepHeT-Bepcus);Momyis
«IIporpaMMHBIil KOMILIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBAHUI B OTKPBITHIX HCTOYHHUKAX CETH
WHTEPHET»
7.4 llepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabix OO0 Haydnast aekrpoHHast http://elibrary.ru/
6ubnmmoreka
7.4.2 ba3zer manasx OO0 "TIpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIAY JIsT)
8.1 034 3an 3 CrienanbHOE MOMENICHUE YKOMIUIEKTOBAHO CIIEUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU

CpeZIcTBaMH O0YUEHUsI, CITYKAIUMHU JUTS TIPEACTaBICHUs HHpopManuu 0obIoi ayuropuu: Habop
JIEMOHCTPAaHOHHOTO 000pyA0BaHMus (IepeHoCcHOH): HoyTOyk RUintro — 1 mT., MyIsTHMeTHITHOE
BUJICONPOEKIIOHHOE 000pynoBanue: npoekrop AcerP5280 — 1 mT. ¢ skpanoM — | mrt.; YcraHoBKa
Ul U3MepeHHst ypoBHEH Bobl — 1 1UT.; Y CTaHOBKA AJIsl U3MEPEHUS BEIMUNHBI MAKCUMAaJIbHOTO
YPOBHS MOABEMA BOJIbI B YPaBHUTENBHOM pe3epByape — 1 mT.; ['unpaBnuueckuii 10Tok — 1 mr.; bak
MIOCTOSTHHOTO Hamopa — 11t.; Bogocnus Bogomep Tomcona — 1 1mT.; Y4ueOHO-HATTISAHBIE TIOCOOHS —
10 wt.; Jocka ? 1 wt.; Paboune mecta ctyneHToB; Pabouee MecTo mpenogaBartes.




8.2 8 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Tpenaxxep I KOCBIX MBIIIII )KUBOTA; TpeHa)kep JUIs MBI Ourierica; TpeHakep TS MBI TPYAN
(#a mutax); TpeHaxep AJIS MBIIII CITUHEI (TATA CBEPXy Ha IUIHTax); TpeHaxkep st npecca I1C-
24; Tpenaxep Ui CUHBI pa3dopHbiii; TpeHakep KOMOMHUPOBaHHLIH; TpeHa)kep Ha cBeeHUE HOT
(Ha miurax); Tpenaxep Ha cBenenue Hor (Ha mmutax) [IC17; Tpenaxep uist 1eNbTOBUAHON
MBIIIIIBI TIeYa; TpeHakep I MBI CIIUHEI (TATa CTIepeid Ha TUIMTax); TpeHaxep Ui mpecca
(puMckuit ctyn); braok-pama cBobon. Bec/Ha miaurax; Bubporpenaxkep, Mactep-xum (crubareins-
pasrubarens); Ckambs AJ1s1 xkuMa (C peryinupyeMoit ciiuHkoi); Cynepkum ()KUM HOraMu
yHHUBepcanbHbIN); Tpenaxep mist ourernca (mapta); Jocka ? 1 mr.; PabGoune mecrta CTyICHTOB,
Pabodee mecTo mpenogaBaTes.

8.3 11 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeAcTBaMH 00YYEHUsI, CIy KaIllUMHU AJIsI IPeICTaBIeHHs HH(opMalun O0oibinoi aymuropun: Habop
JIEMOHCTPAIMOHHOTO 000pyA0BaHus (TIepeHOCcHO): HOyTOyk RUintro — 1 miT., MynpTHMeIHIHHOE
BUICOIIPOEKIIMOHHOE 00opynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ 3xpaHom — 1 mt.; YaebHo-
HarsiHble mocoous (20 wr.); Jocka ? 1 wr.; Paboune mecta ctynentoB; Pabouee mecto
IIperoAaBaTes.

9. METOIUYECKHUE YKA3ZAHMUA 1JIAA OBYYAIOINUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOIY JIA)

1. TTonoxeHue o Tekymien arrectanuu odydaromumxcs 8 HUMU JITAY : (BBezeHO B AeicTBHE pukazoM aupekropa Nel19 ot 14
ntonst 2015 r.) / HoBouepk. urk.-menuop. uH-T JloHckoit ['AY.- Ho-Bouepkacck, 2015.- URL : http://ngma.su (mata oGparieHus:
27.08.2020). - TekcT : 3IeKTPOHHBII.

2.TunoBsie GOPMBI TUTYJIBHBIX JTUCTOB TEKCTOBOM TOKYMECHTALIUH, BBITIOHAEMOW CTYJCHTaMH B ydeOHOM nporiecce / HoBouepk.
WHXK.-Meuop. uH-T JloHckoi ['AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nara oopamenwus: 27.08.2020). - Teker :
JJIEKTPOHHBIN.

3. [TonoxeHue o KypcoBoM MpoekTe (padote) 00ydaromuxcs, OCBauBaloOUIMX 00pa3oBaTeIbHbIe MPOrpaMMBbl OakanaBpHara,
CHCIMAINTETA, MATHCTPATYPHI : (BBEICH B NieiicTBUE nprka3oM aupekropa Nel20 ot 14 urosst 20151.) / HoBouepk. HHK.-METHOP. UH
-1 ouckoit 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenus: 27.08.2020). - TekcT : dIeKTpOHHBIH.

4. IlonoxxeHue 0 MPOMEXYTOUHOM aTTeCTAllMU 00YUArONIUXCS [0 IPOrpaMMaM BBICIIETO 00pa30-BaHHUS : (BBEJCHO B JIeHCTBHE
npukaszom aupekropa HUMU Jlouckoit TAY Ne3-OJ] ot 18 suBaps 2018 r.) / HoBouepk. uHx.-Menuop. uH-T JloHckoi [AY .-
HoBouepkacck, 2018. - URL : http://ngma.su (1ata oopamenus: 27.08.2020). - TekcT : 2IEKTPOHHBIH.
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