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1. IEJI OCBOEHMSI YUEBHOM U CHUTIINHBI

JucuuminHa cBsizaHa ¢ IPOEKTUPOBAHUEM U CTPOUTENBCTBOM KEJIE3HBIX IOPOT,
KEJIe3HOIOPOKHBIX CTAHIIMH U ITOCEJIKOB MPH HUX, COOPYKEHUH U MPEANPUITUHN XK. 1.
TPaHCIIOPTA U OTJENbHBIX XKUIJIBIX U IPOU3BOJCTBEHHBIX 3/1aHUN.

IlenssmMu ocBoeHuUs yueOHON AucHUIUIMHBL «BogocHa0xeHne 1 BOAOOTBEACHHUE)» ABIISIOTCS
nproOpeTeHne TEOPETUYECKUX 3HAHUN U MIPAKTHUECKUX HABBIKOB, OMPEACIISIEMBIX 00IacThIO
po¢eCCHOHATIBHOM 1EATEbHOCTH CIIEUATUCTOB M HEOOXOAUMBIX /IS 0O0ecreueHus
IPOCKTHUPOBAHUS M SKCIUTyaTallil CUCTEM BOJIOCHA0KEHUS M BOJOOTBEACHUS HA
KEJIe3HOIOPOKHOM TPAHCIIOpPTE, yTeM (POPMHUPOBAHUS CIECAYIOIIUX KOMIIETEHLIUH:

OIIK-7: CriocoOHOCTh IPUMEHATh METO/IbI pacueTa U OLEHKU IPOYHOCTH COOPYKEHUMN U
KOHCTPYKLIMH Ha OCHOBE 3HAHUH 3aKOHOB CTaTUKHU U JMHAMUKHU TBEPABIX TeJl, O CUCTEMAaxX CHJI,
HaNpPSDKCHUAX U AeOopMaIHsIX TBEPABIX U KUAKUX Tell.

I1K-1: Crioco6HOCTB pa3pabaThIBaTh MPOEKTHI U CXEMbI TEXHOJIOTHYECKUX ITPOLECCOB
CTPOUTENIbCTBA, PEKOHCTPYKILIUH, KAlIMTAIBHOIO PEMOHTA U AKCIUTyaTalllH .. IyTH, MOCTOB,
TOHHEJEH, METPOIIOJIUTEHOB, a TAKXKE UX 00CITYKUBaHUS, C UCIIOJIb30BAHUEM IOCIIEAHUX
JOCTHKCHHH.

ITK-4: CriocoOHOCTb OLIEHUTH BIUSHUE CTPOUTENBHBIX Pa0OT 110 BO3BEIEHUIO OOBEKTOB
TPAHCIIOPTHOI'O CTPOUTEILCTBA HA OKPYKAIOLIYIO Cpeay U pa3padaTbiBaTh MEPONPUATHS,
o0ecreynBaroIue 3K0JI0IHYECKYI0 O€30I1aCHOCTh B paiioHE COOPY)KEHUS TPAHCIIOPTHOTO
00BEKTA.

[TIK-11: YMeTh naaHupoBaTh pa3MellieHUe TEXHOJIOTHYECKOT0 000PY10BaH s, TEXHUYECKOE
OCHAIIIEHUE U OPTaHU3AIUI0 PA0OYHX MECT, BBIIOIHATH PACUYET MPOU3BOJCTBEHHBIX MOIIHOCTEH
U 3arpy3Ky 00OpyAOBaHU 110 IEHCTBYIOIIUM METOAMKAM U HOPMaTUBaM;

[TK-18: C1ocoOHOCTH BBINOJIHATH CTATUYECKUE U TUHAMUYECKHE pacueThl TPAHCIIOPTHBIX
COOPY’KEHHH ¢ UCIOJIb30BAaHMEM COBPEMEHHOI'0 MaTEMAaTHYECKOT 0 00eCIIeYeHHU.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYuebnas qucuuiuiiHa "BonocHabkeHue U BOJIOOTBeIeHHE" OTHOCUTCS K OJIOKY 1
"ucuumauHbl (MOAYIU)" U BXOAUT B €r0 BAPUATUBHYIO YaCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

Jis u3y4eHust JaHHOW JUCIMILTUHBI HEOOXOIUMBI CIICTYIOIINE 3HAHUS, YMCHUS U
HaBBIKU, (OPMUpPYEMbIE TPEIIIECTBYIOUIMMH TUCIUTUIMHAMU:

2.1.1. 'mapaBjuKa ¥ THAPOJIOTHSI:
3HaHus: 3HATh OCHOBHBIC 3aKOHBI THIPABIMKH M THAPOJIOTHH.

YMeHus: YMeTh, CHHTE3UPYsl [I0JyYCHHbIE 3HAHMS, IPUMEHSATD UX JUIS PELIECHUs IPAKTUYECKUX
3az1ay.

Hasbiku: Bnaners MeToaMu pacueTa HallOpHbBIX TPYOOIIPOBOAOB, OTKPBITHIX PYCEIl, IpeHaKe,
a TaK)Ke pacuera MOBEPXHOCTHOTO CTOKA M MAJIBIX BOJOMPOIYCKHBIX COOPY>KEHUH.

2.1.2. /Kene3HO010POKHBIIH MYTh!

3HaHMs: Ha3HAUCHHUE U YCTpOﬁCTBO CHUCTEM BOI[OCH8.6)K6HI/I$I 1 BOJOOTBCACHUA
JKCIIC3HOAOPOIKHBIX CTaHHI/IfI M HACCJICHHBIX ITYHKTOB ITPU HUX, TUAPABINYCCKYIO 3aBUCUMOCTDH
MCKAY OTACIBbHBIMHA UX 3JICMCHTAMHU,; OCHOBBI 3KCILTYaTalluHu COOpy>KCHI/II‘/‘I; Tpe6OBaHI/I$I K
KauCCTBY BO/bI, noaaBaeMoﬁ HOTpe6I/ITCJI$IM u C6paCBIBa€MOfI ITIOCJIC NCIIOJIB30BaHUA B BOJHBIC
00BEKTHI WU HOCTYHaIOH_[eﬁ B 3aMKHYTbIC 060pOTHLIC CUCTCMBbI; COBPCMCHHBLIC MCTObI U
COOPYXKCHUSA JIsI OUUCTKU MPUPOJHBIX U CTOYHBIX BOJ U UX 0663Bpe)KI/IBaHI/IfL

YMenus: OIMpPEACIINTb PACUCTHBIC paCXOdbl BOALI, paCCYHUTATh U 3aAIIPOCKTUPOBATH CCTU
BO,Z[OCH8.6)KCHI/ISI 1 BOJOOTBCACHHA HaA )KGHC3HO,ZLOpO)KHOI>’I CTaHIIMH U B HEOO0IBIIIOM
JKCIIC3HOAOPOIKHOM ITOCCIIKE; BI)I6paTI> HCTOYHHK BOI[OCHa6)K€HI/I$I, paccuuTaTtb 30)103a60pHme
COOPYKECHUS, ONIPCACIINTE OCHOBHBIC pA3MCPLI BOAOHAIIOPHBIX coopymeHHﬁ, OIIPCACIINTD
OCHOBHBIC IMapaMETPbl HACOCHO-CHUJIOBOT'O arperara, HOI[06paTB HaCOCHO-CHJIOBOC
O6OPYI[OB8.HI/I€ B HACOCHBIX CTAaHLUAX, IPUMCHATDH BBIYUCIIUTCIIbHYIO TEXHUKY ITPU
MPOCKTUPOBAHUU OCHOBHBIX 3JICMCHTOB CUCTEM BO)IOCHa6)K€HI/I$I 1 BOJOOTBCIACHHUA.

Haspixm: IMpUHIUITIAMHA NPOCKTHUPOBAHUA U METOJaMU pacy€Ta CUCTEM BOI[OCHa6)K€HI/I$I n
BOJOOTBCACHHS Ha KCIIC3HOJOPOKHOM TPAHCIIOPTC

2.1.3. CTpouTeiibHbIe KOHCTPYKIUH H APXUTEKTYPa TPAHCIIOPTHBIX COOPY KEHMIA:

3HaHUA: Ha3HAUYCHUE U yCTpOfICTBO CHCTEM BOI[OCHa6)KeHI/I$[ 1 BOOJOOTBCIACHUA
JKCIIC3HOAOPOIKHBIX CTaHI_[I/Iﬁ H HACCJICHHBIX ITYHKTOB IIPU HUX, TUAPABIINYCCKYIO 3aBUCHUMOCTb
MCXKAY OTACIBHBIMHA WX 3JIEMCHTAMU,; OCHOBBI OKCILTyaTalluu COOPY)KGHI/II)’I; Tpe6OBaHI/I$I K
KauCCTBY BOJHbI, HOﬂaBaCMOﬁ HOTpe6I/ITCJ'I}IM u C6paCLIBaCMOﬁ IIOCJIC UCIIOJIBb30BaHHA B BOOHBIC
00BEKTHI WIIH HOCTYHaIOHICfI B 3aMKHYTBIC O60pOTHBIe CHUCTEMBI; COBPEMCHHBIC METOJAbI
COOPYXKCHUS JIsI OUUCTKU IMPUPOJAHBIX U CTOYHBIX BOJ U UX 0663Bpe)KI/IBaHI/ISI.

YMenus: OIMPEACIINTb PACUCTHBIC pacXOdbl BOABI, paCCYHUTATh U 3aAIIPOCKTUPOBATH CETU
BO,Z[OCH8.6)KCHI/I$I 1 BOJOOTBCACHHA HaA )KGJ'IC3HO,Z[OpO)KHOI71 CTaHIIMH U B HEOO0IBIIIOM
KCIC3HOAOPOIKHOM ITOCCIIKE; BBI6paTI) HCTOYHHK BO)IOCHa6}KeHI/I$I, paccuuTaTtb 1301103a60pH51e
COOPYKCHUSA, ONTPCACIINTE OCHOBHBIC pa3MCPbl BOAOHAIIOPHBIX COOpy)KGHPIfI, OIIPCACIIUTD
OCHOBHBIC MMapaMETPbl HACOCHO-CHUJIOBOT'O arperara, HOHO6paTI) HaCOCHO-CHJIOBOC
O60py2lOBaHI/IC B HACOCHBIX CTAaHLUAX, IPUMCHATDH BBIYUCIIUTCIIbHYIO TCXHUKY ITPU
IMPOCKTUPOBAHUHN OCHOBHBIX 3JICMCHTOB CUCTEM BO,Z[OCHa6)KCHI/I$I 1 BOOJOOTBCIACHHUA.

HaBwiku: IMPpUHIUITIaAMHA IIPOCKTHPOBAHUA U METOJaMU pacu€Ta CUCTEM BOI[OCH36}K6HI/I$I n
BOOOOTBCACHHA HaA KCIIC3HOJOPOKHOM TPAHCIIOPTC



2.2. HamMeHoOBaHMe MOCHEYIOMMX THCHUTIINH

Pe3y.]'IBTaTbI OCBOCHMU NUCHHUIUIMHBI UCIIOJIB3YIOTCS IPHU U3YYCHHHU IMMOCICAYHOIIUX
y‘Ie6HBIX JUCHUITINH:

2.2.1. 3pIcKaHus ¥ TPOCKTUPOBAHKE JKEIIE3HBIX JIOPOT

3HaHUA: Ha3HAUCHUC U YCTpOﬁCTBO CHUCTEM BOI[OCHa6)KeHI/ISI 1 BOJOOTBCACHUA
KCIE3HOAOPOKHBIX CTaHI_[I/Iﬁ N HACCJICHHBIX ITYHKTOB IIPpU HUX, THAPABIUYICCKYIO 3aBUCHUMOCTD
MCKAY OTACIBbHBIMHA WX 3JICMCHTAMU, OCHOBBI SKCILTyaTalluu COOpy)KGHHfI; Tpe6OBaHI/IH K
Ka4C€CTBY BOJIbI, noz[aBaeMoﬁ HOTpe6I/ITeJ'I$IM u C6paCBIBaCMOﬁ ITIOCJIC UCIIOJIb30BaHUA B BOOAHBIC
00BEKTEI WIIH HOCTyHaIOHlefI B 3aMKHYTBIC O60p0THLIC CHUCTCMbI; COBPCMCHHBIC MCTOJAbI U
COOPYKCHUA JIA OYUCTKH IIPUPOJHBIX U CTOYHBIX BOI U UX O6C3Bpe)KI/IBaHI/I$I.

VYMeHus: ONpesieIuTh PaCueTHBIE PAacX0/ibl BOJIbI, PACCUUTATh U 3alIPOCKTUPOBATH CETH
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHUSI HA KEJIE3HOJOPOKHOM CTAHIIMU U B HEOOJIBIIOM
KeJIe3HOI0OPOKHOM TIOCEJIKe; BEIOpaTh HCTOYHUK BOJIOCHA0XKEHUS, pacCUMTATh BOJ103a00pHBIE
COOPYKEHHMsI, OIPEEIUTh OCHOBHBIE pa3Mephbl BOJIOHATIOPHBIX COOPYKEHUM, ONPENETUTD
OCHOBHBIE ITapaMeTpPbl HACOCHO-CUJIOBOTO arperaTa, noJjo0paTh HACOCHO-CUIOBOE
000py/1I0BaHNE B HACOCHBIX CTAHLMSX, IPUMEHATh BBIYUCIUTEIbHYIO TEXHUKY ITPU
IPOEKTUPOBAHUU OCHOBHBIX 3JIEMEHTOB CUCTEM BOJIOCHA0KEHUS U BOJIOOTBE/ICHUS.

Hagrbiku: IMPpUHIOUIIAMHA IIPOCKTHPOBAHUA U METOAAMU pacu€Ta CUCTEM BOI[OCHa6)KeHI/I$I u
BOOOOTBCACHHA Ha KCIIC3HOJOPOKHOM TPAHCIIOPTC

2.2.2. MoCTBI Ha XeJe3HbIX Toporax

3HaHMs: Ha3HAUCHHUE U YCTpOﬁCTBO CHUCTEM BOI[OCH8.6)KCHI/IH 1 BOJOOTBCACHUA
JKCIIE3HOAOPOIKHBIX CTaHHI/IfI N HACCJICHHBIX ITYHKTOB ITPU HUX, TUAPABINYCCKYIO 3aBUCUMOCTD
MCKAY OTACIBbHBIMHA UX 3JICMCHTAMHU,; OCHOBBI KCILTYaTalluHu COOPY)KCHHﬁ; Tpe6OBaHI/I$I K
KauCCTBY BO/JbI, HOI[&B&GMO?I HOTpe6I/IT€J'I$IM u C6paCBIBa€MOI\/JI ITOCJIC UCITIOJIb30BaHHUA B BOJHBIC
00BEKTHI UITH HOCTYHaIOH_[eI\/’I B 3aMKHYTbIC O60p0THLIe CHUCTCMBI; COBPEMCHHBIC METOJAbI U
COOPYXKECHUSA JIsI OUUCTKU NPUPOJHBIX U CTOYHBIX BOJ U UX O6€3BpC)KI/IBaHI/I${.

YMenus: OIMPEACIINTD PACUCTHBIC paCXOAbl BOALI, paCCYHUTATh U 3AIIPOCKTUPOBATHL CCTU
BO,Z[OCH8.6)KCHI/ISI 1 BOJOOTBCACHHA HA )KeJ'Ie3HOI[0p0)KHOfI CTaHIIMH U B HEOO0IBIIOM
JKCIIC3HOAOPOIKHOM ITOCCIIKE; BI)I6paTI> HCTOYHHK BOI[OCHa6)K€HI/I$I, paccuuTaTrb 30)103a60pHme
COOPYKECHUS, ONIPCACIINTE OCHOBHBIC pa3MCPhI BOAOHAIIOPHBIX coopymeHHﬁ, OIIPCACIINTD
OCHOBHBIC IMapaMETPbl HACOCHO-CHUJIOBOT'O arperara, HOI[O6paTB HaCOCHO-CHJIOBOC
O6OPYI[OB8.HI/I€ B HACOCHBIX CTAaHLUAX, IPUMCHATDH BBIYUCIIUTCIIbHYIO TCXHUKY ITPU
MPOCKTUPOBAHUU OCHOBHBIX 3JICMCHTOB CUCTEM BO)IOCHa6)KeHI/I$I 1 BOJOOTBCIACHUA.

Haspiku: IMpUHIOHUITaMHA IIPOCKTUPOBAHUA U METOJaMU pacy€Ta CUCTCM BOIIOCHa6)KCHI/I$I n
BOOOOTBCACHHA Ha KCIIC3HOJOPOKHOM TPAHCIIOPTE

2.2.3. Opranuzanys, TNIAHKPOBAHUE M YIIPABJICHUE JKEIIE3HOIOPOKHBIM CTPOUTEIHCTBOM

3HaHUA: Ha3HAUYCHUC U YCTpOﬁCTBO CHUCTEM BO,Z[OCH3.6)KCHI/IH 1 BOJOOTBCIACHUA
KECIC3HOAOPOIKHBIX CTaHHI/II\/'I M HACCJICHHBIX ITYHKTOB ITPU HUX, TUAPABINYCCKYIO 3aBUCHUMOCTD
MCKAY OTACIBbHBIMHA UX 3JICMCHTAMU,; OCHOBBI SKCILTYaTalluKu COOpy)KeHHﬁ; TpC6OBaHI/I$I K
Kau€CTBY BOJbI, HO)IaBaeMOfI HOTpe6I/ITeJ'I$IM u C6paCBIBaeMOI\/’I ITOCJIC UCITIOJIb30BaHUA B BOOAHBIC
O0OBEKTHI WU HOCTyTIaIOH_[eﬁ B 3aMKHYTBIC O60pOTHLIC CHUCTCMBbI; COBPEMCHHBIC MCTOJbI U
COOPYXKEHUSA TJIsI OUUCTKU MPUPOJHBIX U CTOYHBIX BOJ U UX O6G3Bpe>KI/IBaHI/I${.

YMeHusi: onpeaenuTh pacyeTHbIE pacX0bl BOJbI, PACCUNUTATh U 3alPOEKTUPOBATH CETH
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHHS HA KEJIE3HOJOPOKHON CTAaHIIUU B B HEOOIBIIIOM
’KEJIE3HOJOPOKHOM IOCEIIKE; BHIOpAaTh UCTOYHHUK BOJIOCHAOXKEHHSI, pAaCCUNTATh BOJ103a00pHbBIE



COOPYKEHMsI, OIIPEEIUTh OCHOBHBIE pa3Mephl BOJOHAIIOPHBIX COOPYKEHUH, ONIPENETUTD
OCHOBHBIE ITapaMETPbl HACOCHO-CUJIOBOTO arperaTa, noJo0paTh HACOCHO-CUIIOBOE
000py/10BaHUE B HACOCHBIX CTaHLMSIX, IPUMEHATh BBIYMCIUTEIbHYIO TEXHUKY IIPU
IIPOEKTUPOBAHUU OCHOBHBIX 3JIEMEHTOB CUCTEM BOJIOCHA0KEHUS U BOJIOOTBE/ICHUS.

HaBwiku: IIpUHIUIIaAMHA IIPOCKTHUPOBAHUA U METOJaMU pacu€Ta CUCTEM BOI[OCHa6}K€HI/I$I u
BOOOOTBCACHHA HaA KCIIC3HOJOPOKHOM TPAHCIIOPTC

2.2.4. OcHoBanus 1 (PyHIAMEHTHI TPAHCIIOPTHBIX COOPYKEHHUN

3HaHMs: Ha3HAUCHUE U YCTpOﬁCTBO CHCTEM BOI[OCHa6)KeHI/I$I 1 BOOJOOTBCACHUA
JKCIIC3HOAOPOIKHBIX CTaHI_[I/Iﬁ M HACCJICHHBIX ITYHKTOB ITPU HUX, TUAPABINYCCKYIO 3aBUCUMOCTDb
MCXKAY OTACIBbHBIMHA HUX 3JICMCHTaMU,; OCHOBBI OKCILTyaTalluu COOPY)KCHHﬁ; TpC6OBaHI/IH K
KauCCTBY BO/bI, HOﬂaBaeMOﬁ HOTpGGI/ITeJISIM u CGpaCBIBaeMOﬁ ITIOCJIC UCIIOJIb30BaHUA B BOOHBIC
00BEKTHI WU HOCTYHaIOHleI B 3dMKHYTBIC 060pOTHBIe CHUCTEMBI; COBPEMECHHBIC METOJbI U
COOPYKCHUSA JII OUUCTKU MPUPOJHBIX U CTOYHBIX BOJ U UX 06G3Bpe)KI/IBaHI/I${.

YMenus: OIIPCACIINUTD PACUCTHBIC paCXO0dbl BOABI, paCCYHUTATh U 3AIIPOCKTUPOBATH CCTU
BO,Z[OCH3.6)KGHI/I$I 1 BOJOOTBCACHH Ha )KGHGSHOﬂOpO)KHOﬁ CTaHLIMHU U B HEOOJIBIIIOM
JKCIIC3HOAOPOIKHOM ITOCCIIKE; BI>I6paTI> HCTOYHHK BOI[OCHa6)K€HI/I$I, paccuuTaTrb BOII032160pHI)Ie
COOPYKCHUS, ONIPCACIINTE OCHOBHBIC PA3MEPhI BOAOHAIIOPHBIX COOpyx(eHHﬁ, OIpCACIINTD
OCHOBHBIC IMapaMETpbl HACOCHO-CHUJIOBOT'O arperara, HO[[O6paTI) HaCOCHO-CHJIOBOC
060py,I[OBaHI/Ie B HACOCHBIX CTAHLUAX, IPUMCHATD BBIYUCIIUTCIIbHYIO TEXHUKY ITPU
MMPOCKTUPOBAHHUU OCHOBHBIX 3JICMCHTOB CUCTEM BOI[OCHa6)K€HI/I$I 1 BOJOOTBCIACHUA.

Haspixn: IMpuHOUIIaMHX NPOCKTUPOBAHUA U METOJAaMU pacy€Ta CUCTEM BOIIOCHa6)KCHI/IH n
BOJOOTBCACHUA HA KCIIC3HOJOPOKHOM TPAHCIIOPTEC

2.2.5. TexHoOOTHS, MEXaHU3AIMS U aBTOMATH3AIIHS KEJIC3HOJOPOKHOTO CTPOUTEILCTBA

3HaHUA: Ha3HAUYCHUE U yCTpOfICTBO CHUCTEM BOI[OCHa6)KeHI/I$[ 1 BOOJOOTBCACHUSA
JKCIIC3HOAOPOIKHBIX CTaHI_[I/Iﬁ N HACCJICHHBIX ITYHKTOB ITPU HUX, TUAPABIUYCCKYIO 3aBUCUMOCTDH
MCKAY OTACIBbHBIMHA UX 3JICMCHTAMU, OCHOBBI OKCILTyaTalluKu COOPY)I(GHHPJI; Tp€6OBaHI/I${ K
KaueCTBY BOJHbI, HOI[aBaCMOﬁ HOTpe6I/ITCJ'I}IM u C6paCLIBaeMOﬁ IMOCJIC UCIIOJIb30BaHHA B BOOAHBIC
00BEKTEI WJIN HOCTyrIaI-OHIGI\/'I B 3aMKHYTEIC 060pOTHI>Ie CUCTEMbI; COBPEMCHHBIC METO/bI U
COOPYKCHUS JISI OUUCTKU IMPUPOJHBIX U CTOYHBIX BOJ U UX 06C3Bpe)KI/IBaHI/IH.

YMeHus: onpeaennuTs pacueTHBIE PACXObl BOJBI, PACCUNTATh U 3aIIPOEKTUPOBAThH CETH
BO/IOCHA0KEHUS ¥ BOJIOOTBEICHUS HA KEJIE3HOJOPOKHOM CTaHIIMU U B HEOOJIBIIIOM
KeNe3HOI0OPO’KHOM TIOCEIIKe; BEIOpaTh UCTOYHUK BOJIOCHAOKEHUS, pACCUMTATh BOJJ03a00pHbBIE
COOPYKEHHSI, ONPEIEIUTh OCHOBHBIE pa3Mephl BOJOHATIOPHBIX COOPYKEHUMN, ONPEIETUTh
OCHOBHBIE ITapaMeTpbl HACOCHO-CUJIOBOTO arperaTa, noJjo0paTh HACOCHO-CUIIOBOE
000py/10BaHNE B HACOCHBIX CTAHIIMSIX, MPUMEHSATh BRIYUCIUTEIbHYIO TEXHUKY TTPH
MPOEKTUPOBAHUM OCHOBHBIX JIEMEHTOB CHCTEM BOJOCHA0KEHUS U BOJIOOTBEICHHUS.

HaBruIkn: OpUHOHUIIaAMU ITPOCKTUPOBAHUA U METOJaMHU pacuc€Ta CUCTEM BO}IOCH&6)K€HI/IH n
BOOOOTBCACHHUA Ha KCIIC3HOJOPOKHOM TPAHCIIOPTC



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

Ne
i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl

1 IIK-18 c1IoCOOHOCTEIO BHITIOIHATH CTATHYECKHE | 3HATH M MOHUMATh: COBPEMEHHBIC aBTOMATH3MPOBAHHBIC
¥ TUHAMHYIECKUE PACIETHI TPAHCIIOPTHBIX METO/IBI TUAPABIMIECKUX PACUIETOB CUCTEM
COOpY)KEHHH C UCIIOJIH30BAHHEM COBPEMEHHOT'O | BOJOCHA0XKEHHMSI M BOJOOTBE/ICHHSI.

MaTeMaTHYecKoro o0ecrieueHus
YMeThb: N0Ib30BaThCS TOTOBBIMU NIPOrPaMMaMH.
Brnanets: MeTogaMu pacyeTos.

2 OIIK-7 ciocOGHOCTBIO IPUMEHATH METOBI 3HaTh ¥ MIOHUMATh: OCHOBHBIE (PM3MYECKUE CBONCTBA
pacueTa U OLIEHKH ITPOYHOCTH COOPYKEHUM U KUJKOCTEN; CUJIBI. IEUCTBYIOIINE B )KMIKOCTH; 3aKOHBI
KOHCTPYKLIMH Ha OCHOBE 3HAaHHUI 3aKOHOB CTATHKH U JTUHAMHKH JKUIKUX TEIL.

CTAaTHKH U JUHAMHKH TBEPJBIX TEJ, O CHCTEMaX

CHJI, HANIPSDKCHUSIX U Ae(DOPMALISIX TBEPABIX U | YMETh: IPUMEHATH 3aKOHBI THAPOCTATHKH U

KHUJKUX TEI THAPOJMHAMUKH JUTS PEIICHUS 33/1a4 IPOSKTHPOBAHUS U
pacdera BOIOIIPOBOAHBIX M KAHAIM3AIIMOHHBIX CETEH.
Brnanets: MeToamMu pacdera U OLIEHKU IPOYHOCTH
BOJIONIPOBOHBIX M KaHAIN3ALMOHHBIX CETEH.

3 I1K-4 criocoGHOCTBIO OIICHUTH BIUSHHE 3HaTh ¥ MOHUMATh: IPaBUIIa yCTAHOBKU 30H
CTPOUTENBHBIX Pa0OT MO BO3BEACHUIO OOBEKTOB | CAaHUTAPHOM OXpaHbl MOBEPXHOCTHBIX H MOA3EMHBIX
TPAHCHOPTHOTO CTPOUTENIHCTBA HA HCTOYHUKOB BOJIOCHA0XKEHHUS TSI OXPAHBI BOJ
OKPYXAaIOUIYIO CpeAy U pa3padarbiBaTh X03HCTBEHHO-TTUTHEBOTO Ha3HAYCHUS. 3HATh
MEpOTIPUATHS, 0OECTICUNBAIOIIHE COBPEMEHHBIE METOIbI OUYMCTKU U 00E3BPEKUBAHUS
9KOJIOTMYECKYI0 O€301IacHOCTh B paioHe OBITOBBIX CTOYHBIX BOJ M ITPOU3BOICTBEHHBIX CTOYHBIX
COOpY’KEHHSI TPAaHCIIOPTHOTO 00BEKTa BOJI IPENPHUATHH K. JI. TPAHCTIOPTA. 3HATH

COBPEMEHHBIE METO/bI KOHTPOJISI Ka4ecTBa paboThl
OYHCTHBIX COOPY>KCHHH B CHCTEMaxX BOJOCHAOKEHUS U
BOJIOOTBE/ICHHS; TIPAaBUJIA TEXHUKU 0€301IaCHOCTH IIPH
9KCIUTyaTaI[ii CUCTEM BOJOOTBECHHUS; IPUHITUIIBI
paboThl aBapuitHOM CITy>XObI 1 0OecTeueHne
MeXaHu3aIue u 000pya0BaHUEM /ISl aBAPUITHO
BOCCTAHOBHTEJIEHBIX PadoT.

YMeTh: NpUMEHSTh NOTY4YCHHbIE 3HAHHUS Ha IPaKTHKE
Brnaners: coBpeMEHHBIMH METOAaMH KOHTPOJISI Ka4ecTBa
paboT B JaHHOW 00JIACTH

4 [IK-11 ymennem maHUPOBATH pa3MeIeHIe 3HAaTh ¥ MOHNMATh: METOBI pacueTa TpeOyeMBIX
TEXHOJIOTUYECKOr0 000py10BaHuUS, MOIIHOCTEH IIPU OCYLIEHUU KOTIOBAaHOB, IPU
TE€XHUYECKOE OCHAIIECHUE U OPTaHU3aLIIO0 TUTAHUPOBKE CTPOUTEIBHBIX IUIONIAJIOK, IPH Pa3padoTKe
pabouMX MeCT, BBIITOJHATH pacyeT TPYHTOB, IPU YCTPOMCTBE BOJONIPOBOIHBIX CETEH U
MPOU3BOJCTBEHHBIX MOILHOCTEHN U 3arpy3Ky ceTeil BOJI0OTBEACHHS, BO103a00PHBIX, OUMCTHBIX
000py10BaHMs 1O IEHCTBYIONIMM METOANKAM U | COOPYXXEHH, HACOCHBIX CTaHIIMH, BOZOHAIIOPHBIX 1
HOpMaTHBaM PETyIUPYIOIUX PE3EPBYAPOB, NIOKEPOB, IEPECEUCHUH C

aBTOMOOMIIBHBIMH H KEJIE3HBIMU TOPOTaMH U JIp.
YMeTh: onpenensaTs TpedyeMble MOIITHOCTH.
BrnaneTs: coBpeMEHHBIMH METOAAMH OIPEICTICHUS
TpeOyeMBbIX MOIITHOCTEH.

5 TTK-1 criocoOGHOCTBIO pa3pabaThiBaTh MPOEKTHI 3HaTh ¥ TOHUMATh. OCHOBHBIC TIPUHITUIIB ¥ METOIBI

1 CXEMbI TCXHOJOTHYCCKUX MPOLECCOB

IMMPOCKTUPOBAHUSA U pa3pa6on<1/1 CXEM TCXHOJIOTHYCCKHUX




n/m

KOZ( " Ha3BAHUC KOMIICTCHIINU

O)KI/IﬂaeMI)Ie Ppe3yabTaThl

CTPOUTENBCTBA, PEKOHCTPYKIMH, KAITUTAIEHOTO
PEMOHTA U SKCIUTyaTaIMH KEIE3HOJOPOKHOTO
IyTH, MOCTOB, TOHHEJICH, METPOTIOJINTEHOB, a
TaKOKe X 00CITYKHMBaHHSA, C UCIIOIb30BaHUEM
MOCJIETHUX JIOCTHKEHUH B 001acTH
CTPOUTENILHON HAYKH

MPOLIECCOB CTPOUTEIHCTBA, PEKOHCTPYKIIUH,
KaIlUTaJILHOTO PEMOHTA M 9KCIUTyaTaIlH COOPYKEHUH
JKEJIE3HOIOPOKHOTO BOZOCHAOKECHUS U BOZOOTBEICHUSI.

YMeTs: pa3pabaTeIBaTh MPOCKTHI U CXEMBI
TEXHOJIOTUUECKHX MIPOLIECCOB CTPOUTEIHCTRA,
PEKOHCTPYKIIMH, KalIUTAIbHOTO PEMOHTA U
9KCIUTyaTal[i BOJONPOBOAHBIX ceTeil u cereit
BOJIOOTBE/ICHHSI, BO103a00PHBIX, OYMCTHBIX
COOPY’KEHH, HACOCHBIX CTAHII, BOJOHAIOPHBIX U
PETYIUPYIOLIUX PE3EPBYapOB, a TAKKE AIOKEPOB,
nepece4eHni ¢ aBTOMOOMIIEHBIME U JKEJIE3HBIMU
JIOpOTaMH | 1p.

Brnaners: coBpeMeHHBIMU criocobamMu 000CHOBaHHS
MPUHUMAEMBIX WHKCHEPHO-TEXHOJIOTHYECKUX PEIICHUI
C IIETBI0 TOCTIKEHU Hanboee 3pPEeKTUBHBIX
Pe3yJIbTATOB MPHU CTPOUTEIHCTBE U IKCILTyaTallnU
COOPY)KCHHH CUCTEM BOJIOCHAOKCHHUS U BOAOOTBECHUS




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
2 3a4eTHbIC eAMHUIIBI (72 aK. d.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILUIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KonnuectBo yacos
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 6

TIaHy
Konraktnas pabora 36 36,15
AynutopHbIe 3aHATHS (BCETO): 36 36
B Tom uucie:
nexmun (JI) 18 18
naboparopusie padbotsl (JIP)(1aboparopHsrii mpaktukym) (JIIT) 18 18
CamocTtosTenpHas padora (BCero) 36 36
OBIAS TpynoeMKOCTh TUCHUIUIMHBI, YaChl: 72 72
OBUIAS Tpya0eMKOCTh AUCHUIUIMHBI, 3a4.€/1.: 2.0 2.0
Texymuii KOHTPOJIb YCIIEBAEMOCTH (KOJTMYECTBO M BHJI TEKYILETO [1K1, [IK1,
KOHTPOJIST) I1K2 I1K2
Bupl mpoMexyTouHOM aTTecTaluu (9K3aMeH, 3a4eT) 34 34




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nesnam)

Ne
n/n

Cemectp

Tema (pazaen)
yueOHOI
JIMCIUTITHHBI

Bunsl yueOHOMU AEATEIEHOCTH B yacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMme

113

DopMBbI
TEKYLIET0
KOHTPOJIA

YCIIEBAEMOCTU U
IIPOMEXKY-TOUHOM
aTTeCTalllu

3

~| KCP

10

DN

Paznen 1
Bonmocuabxenue.

13

|| JIP

Blo| CP

R|©| Beero

Tema 1.1

Oo6mme
ITOJIOKEHHS.
CHucTeMBI M CXEMBI
BOJOCHAOXKEHUSA
ITonsiTue o
CHCTEME XK.JI.
BOJOCHA0KEHUS.
IlepcniekTuBsI €ro
pa3BUTHSL.
CucteMsl
BOJOCHAOXEHUS.
OCHOBHEIE
OTpeOUTETHN
Boxbl. CoopyKeHHUs
CHCTEM
BOJOCHAOXKEHUS U
HMX Ha3HAYCHHE.
CxeMbI
BOJIOCHA0KEHUS.
Hopwmsl 1 pexxumMbl
BOJIOTIOTPEOIICHHUS.
Onpenenenue
pacUeTHBIX
PacxoJI0B BOJEI.

~

Tema 1.2
[IpoekTupoBanue u
pacuer
BOJOIIPOBOAHOM
ceTu

Bunsl
BOHOHpOBOI[HLIX
CETeH.
TpaccupoBaHue
BOJIOTIPOBOIHBIX
ceTeil.
CocTraBlieHHE
pacUeTHOM CXeMBI
BOJIOTIOTPEOIICHHS.
Onpenenenue
JHaMeTpPOB TPYO u
MOTeph HATlopa Ha
yJacTKax CeTH.
CBobogubIe
HATIOPHI B
BOJIOTIPOBOTHOM
CeTH.
I'unpaBnuyeckuit
pacuer
Pa3BETBICHHBIX

30

36




Cemectp

Tema (pazgen)
y4aeOHOMH
JCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B yacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP
113
CP

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
IIPOMEXKY-TOUYHOM
aTTeCTalun

N

3

~| KCP

©| Bcero

10

TYIUKOBBIX U
KOJBIEBBIX
BOJIOIIPOBOJIHBIX
CETeH.
I'mapaBnnueckuit
pacyer BOJOBOJIOB.

Tema 1.3
VYerpoiicTBo
BOJIOIIPOBOJHOM
CeTH.
Bomonposoansie
TpyOBb1. ®acoHHBIE
YJacTH.
Bononposonnas
apMaTypa.
CTpoutensCcTBO U
IKCIUTyaTaIus
BOJIOTIPOBOIHBIX
cereil. [lepexonst
yepes jKeJIe3HbIe U
aBTOMOOMIIEHBIC
JOPOTH, Yepe3
BOJIHBIC TIPETPabl

Tema 1.4
BoponamopHsie u
peryIupyromue
pe3epByaphl.
Bononamnopssie
OarHu.
PeszepByapsl.
IIneBmaTHuecKue
YCTaHOBKH.
Ormpenenenue
€MKOCTH
BOJIOHAITOPHBIX
pe3epByapoB.

[K1

Tema 1.5
Hctounuku
BOJIOCHAOKEHUS U
BO7103a00pHBIE
COOpYKEHUSI.
HcTounuku
BOJOCHAOKEHHS.
Bomo3zabopabie
COOpYKEHUS U3
ITOBEPXHOCTHBIX U
IMOA3EMHBIX
HCTOYHHUKOB. 30HBI
CaHUTapHOU
OXpPaHBI
HCTOYHHUKOB.

Tema 1.6
Hacocwr n

HAaCOCHBIC CTAHITUH.

Hacocnas cunoBas
YCTaHOBKa.

1,5

7,5




Cemectp

Tema (pazgen)
y4aeOHOMH
JCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B yacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP
113
CP

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
IIPOMEXKY-TOUYHOM
aTTeCTalun

N

3

~| KCP

©| Bcero

10

LenTpobexxHbIe
HACOCHI, HX
KkinaccuuKaus u
paboune
XapaKTEePUCTUKHU.
Onpenenenue
pexxrmMa paboThl
LIBH.
[TapannenbHas u
ocJIeToBaTeNbHAS
paboTa HacocoB.
Hacocnsle
CTaHIINH, UX
KIaccu(UKAIUI 1
BBIOOD
000pyI0BaHUS.
CtpyliHble HACOCHI.

Tema 1.7
Vnyuienue
KayecTBa BOJIbI.
TloxazaTemn
KayecTBa BOJBI.
O0paboTKa BOJIBL

[IK2

Pasnen 2
BomgoorBenenue

11

10

Tema 2.1

OO0mme
TIOJIOXKEHHS.
CHCTEeMBI U CXEMBI
BOJIOOTBE/ICHUS.
Ha3nauenue
BOJIOOTBE/ICHUS.
CrocoOsl
yIaIeHus
0TOPOCOB €
TEPPUTOPUI
HaCEeJIEeHHBIX
ITYHKTOB H
TIPOMBIIIJIEHHBIX
HPEANPUATHH.
CTo4HBIE BOABI ¥
ux
KIIaccu(UKaIs.
Cuctemsl
BOJIOOTBE/ICHUSI.
Cxema ycTpoiicTBa
CHCTEMBI
BOJIOOTBE/ICHUS
JUTSL 5K.J1. CTAaHIMH
HaCEeJIEHHOTO
MyHKTA NpHU He.
OtBeznenue
aTMoc(epHBIX BOJ
C TEPPUTOPHH XK.1I.
CTAaHIMU U OT X.JI.
MOJIOTHA HA




Cemectp

Tema (pazgen)
y4aeOHOMH
JCIUTUTHHBI

Bunsl yueOHOW AEATEIEHOCTH B yacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP

113

CP

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
IIPOMEXKY-TOUYHOM
aTTeCTalun

N

3

~| KCP

©| Bcero

10

MIepEeTOHAaX.
I'nnpaBnnueckue
pacueTsl
BOJIOOTBOJHBIX
YCTPOWCTB.

11

Tema 2.2
[IpoexTupoBanue u
pacder cuctem
BOJOOTBEACHUS.
Hopwms! 1 pexumbl
BOJOOTBEICHMS.
Onpenenenue
pacyeTHBIX
pacxoJ0B CTOYHBIX
BOJI.
I'mapaBnuueckuit
pacder cetu
BOJOOTBEACHUS.

12

Tema 2.3
VYerpoiicTBo ceteit
BOJIOOTBE/ICHUS.
TpyOsr,
MIPUMEHSIEMBbIC B
cucTeMax
BOJIOOTBE/ICHHS.
CoopysxeHus Ha
ceTsx
BOJIOOTBE/ICHUS.
Hacocsl,
HCTIONb3YEMBIE JUIS
MepeKadKu
CTOYHBIX BOJI.

13

Tema 2.4

OuyncTKa CTOYHBIX
BOJI. DKCIUTyaTaIus
CHCTEM
BOJIOOTBEAEHUS.
MeToIpI OUYHCTKH
CTOYHBIX BOJI.
CoopyxeHus,
TIPUMEHSIEMbIE JIJIS
OYHMCTKH CTOYHBIX
Boa. OcobenHoCcTH
OYHCTKH
TIPOU3BOJICTBEHHBIX
CTOYHBIX BOJT
MpEeANPUATHH K. 1.
TpaHCHIOPTA.
DKcIutyaTauus
CHCTEM
BOJOOTBEICHMS.

14

3auer

34

15

Bcero:

18

18

36

72




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHs Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

JIaboparopHblie pabOTHI IPETYCMOTPEHBI B 00BbeMe 18 ak. u.

Bcero ua-
COB/ M3 HUX
No No Tewma (paznen) . 4acoB B
. HaunmenoBanue 3aHsTHI
n/n cemecTpa | y4yeOHOM JUCIUITITHHBI HUHTEpaK-
TUBHOU
dbopme
1 2 3 4 5
6 PA3JEI 1 2
Bonocuabxenne. Br16op cucteMbl BOTOCHAOKEHHS U CXEMBI
Tema: OO0mme BOJONPOBOJHON CETH K.J. CTAHIIHH C
1 nosyioxeHusa. CHCTEeMBI U |TTOCeNTIKOM. T paccupoBaHnEe MarucTpaIbHOM
CXEMBI BOJIOCHA0KEHHS  |BOJIONPOBOIHOM ceTH. OrpeieneHne CyTOUHbIX U
CEKYHIIHBIX PAaCX0J0B KPYIHBIX HOTpeOHUTEIEH.
6 PA3JIEJT 1 2
Bonocuabxenue. IIponosbHBIM BOJOOTBOL. I'napaBIudecKkue pacueTsl
2 Tema: OO0mme BOJIOOTBOJIHBIX YCTPONCTB.
nonoxeHus. CHCTEMBI U
CXEMBI BOJIOCHA0KEHHS
6 PA3EI 1 2
Bopocuabxenue. CocraBneHne pac4eTHOH CXeMBbI BOJIOTIOTPEOICHUSI.
3 Tema: IIpoextupoBanue |OmnpeneneHue yAenbHbIX, TyTEeBbIX U Y3I0BBIX
U pacyer pacxoJIoB [yl IPUHATON CXEMBI CETH.
BOJIOIIPOBOJIHOM CETH
6 PA3EI 1 2
Bonocuabxenne. I'uppaBnnueckuii pacueT KOJbLUEBOM pa3Bosien
4 Tema: YcrpoiicTBo ceT. Touku BcTpeur NOoToKoB. Onpezenenue
BOJIONIPOBO/IHOM CETH.  |pacdeTHBIX PACX0JI0B BOJBI HA YIaCTKaX CETH.
Omnpenenenne qUaMeTpoB TpyO U MOTEph HAropa Ha
ydJacTKax CeTH. YBS3Ka CEeTH.
6 PA3JIEJI 1 2
5 Bonocnabxenue. N3yuyenue ruipaBianuecKkoro yapa B HallOpHbIX
Tema: YcrpoiicTBo TpyOOIpoBoOaaxX
BOJOIPOBOJAHOM CETH.
6 PA3EI 1 2
Bonocnabxenmue. OmnpeneneHne Mbe30MEeTPUIECKUX OTMETOK H
6 Tema: BogonanopHusie 1 |cCBOOOAHBIX HANOpoB B y3nax cetd. Onpenenenue
perynupyouue BBICOTHI BOJIOHAIIOPHOM OaIIHU.
pe3epByaphl.
6 PA3JIEJT 1 6
Bonocnabxenue. 1.M3yuenue xonctpykuuii LIBH n onpenenenue nx
Tema: Hacocel n XapaKTEpUCTHK.
7 HAaCOCHBIE CTaHLUU. 2.Hopmansnoe ucnbiranue LIBH u ananms ero
pe3yIbTaToB.
3.0npeneneHne XapakTepUCTUK CTPYHHOrO Hacoca
(9KekTopa).
BCEI'O: 18/0

4.5. IIpumMepHasi TeMaTHKA KypPCOBBIX IPOEKTOB (padoT)

KypcoBsie npoekThI (paboThl) y4eOHBIM IJIAHOM HE TIPETYyCMOTPEHBI.




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

[IpenonaBanue qucuUIUIMHEL «BogocHaOxeHre 1 BOZOOTBEICHNUE)» OCYIIECTBIAETCS B (hopme
JIEKIMA 1 TA0OPaTOPHBIX 3aHATHN. JICKIIUM TPOBOAATCS B TPATUIIMOHHOMN KIACCHO-YPOUHOM
opranuzanonHoi ¢opme. [lo Tumy ynpapineHus mo3HaBaTeIbHON IEATEILHOCTHIO SIBIISIOTCS
TPaIULMOHHBIMU KJIACCUYECKU-IEKIIHOHHBIMH (00BICHUTEIbHO-MILTIOCTPATUBHBIMHU ).
JlaGopaTopHbIe 3aHATHUS IPOBOAATCS IO TPYNIIOBOM opranu3annoHHoi gopme. Ilo Tumy
yIpaBiIeHUS MO3HABATEIBLHOU NESTEIBHOCTHIO OTHOCSITCS K O0OYYEHHIO C TIOMOIIBI0 TEXHUUECKUX
cpenctB oOyuenus. [IpeobnagarommmM METOIOM SIBIISIETCS pa3BUBaroIiee o0ydeHue.
CamocTrosTenbHas paboTa CTyJeHTa OpraHM30BaHa ¢ UCIOJIb30BAaHUEM TPATUIIMOHHBIX BUJIOB
paboThI: OTPabOTKA JEKIIMOHHOTO MaTepraia U OTJCIBHBIX TEM 0 YUeOHBIM TOCOOHSIM.

J171s BBIOJTHEHUS CTYAGHTaMU CaMOCTOSITENIbHOM pab0Thl MOKET OBITH UCIIOJIB30BaHA
pa3pabotannas Ha kadenpe (aBTop - gom. T.A. Jlynunaa) MeToarKa aBTOMAaTH3UPOBAHHOTO
TUIPABINYECKOro pacyeTa « uapaBIudeckuii pacueT HaOPHBIX TPYOOIIPOBOIOBY.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCSI MO AUCHUIITTMHE (MOAYJIIO)

No No Tema (pasaen) Bun camocTosTeNnbHOM pabOThI CTYACHTA. Beero
/1 ceMecTpa | y4eOHOWM AUCITUTUTNHBI Hepeuenn yqe6H0-MeTOHquCIfOFO 4acoB
o0eCIeYeHHUs JIJIsl CAMOCTOSITEIIBHOM PabOThI
1 2 3 4 5
1 6 PA3JIEJT 1 6
Bonocnabxenue. Pedepar «OcHOBHBIE MeTOBI 00pabOTKH
Tema 2: BOJIBI U COOPYKCHHUS, IPUMCHSEMBIC Ha
IIpoexTupoBanue u BOJIOOYHCTHBIX CTAHIIMSIX XK.
pacuer BOZOCHAOKEHUS»
BOJIOIPOBOJHON CETH [1, ctp.102-128], uHTEpHET-PECYPCHI.
2 6 PA3JIEJI 1 24
Bonmocuabxenue. Pacuetnoe 3ananue « uapaBauveckuii pacuer
Tema 2: KOJIbLIEBOW BOJAOIPOBOAHOM pa3BOIALIEN ceTn
IIpoextupoBanue u MIPUMEHHUTEIBHO K XK.JI. CTAHIIHHA C ITIOCEITKOM.
pacuer [1, ctp.18-34], [5, cp.3-19].
BOJIOTIPOBOJTHOM CETH
3 6 PA3AEJI 2 6
Bonoorsenenue Pedepar «MeTozp! U COOpYKeHHUS,
Tema 2: MPUMEHSIEMbIE IJIS1 OYUCTKU CTOYHBIX BOJI.
IIpoextupoBanue u [1, cTp.183-212], unTEepHET-pECYPCHI.
pacder cuctem
BOJIOOTBE/ICHMS.
BCETI'O: 36




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOY.JIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
° I'on u MecTo M3nanus NIPY U3YYCHUHU
N HaumenoBanue ABTOp (BI) OJL M MECTO H3 PH H3YHC
n/n Mecto nocryna pasienoB, Homepa
CTpaHUI]
1 | Bomocuabxenne u [on penaxmmeit M.: YueGHo- Bce paznensl
BOJIOOTBEACHUE HA XK.I. Huxapeckoro B.C. METOINYECKUH LIEHTP
TpaHCHOpTe»: Y4el. U By30B mo 00pa30BaHMIO HA
K.-]I. TPAHCT XK.I. Tp-Te. 447c.,
2009
2 | YuebHoe mocobue HyHI/IHa T.A. M.: MHHT, 2008 Bce paszaensl
3 | «['mapaBnuyeckuii pacyer Cumonos K.B. Kagenpanbhas Bce paszenst
HaIOPHBIX TPYOOIIPOBOIOBY 6ubnuoteka, 200 3k3.,
0
4 | Tabmuupl aus rugpasimaeckoro | Illesene @.A. 000 «bacter». 351

pacueTa BOJONPOBOAHBIX TPYO:
Crmpas. [Tocobue

c., 2007

Bce paznenst

7.2. JlonosiHMTEIbHAS JIUTEpPaTypa

Hcnonb3yercs
No HaiMeHOBAHNE ATop (b1) lox 1 MecTo U3naHus MIPY U3YYCHHUU
/1 MecTto goctymna pasnenos, HoMepa
CTpaHUI[
5 | I'mapasnuka, Bogocuabxenne nu | Kamumyn B.U. M.:, 2003 Bce paszenst
KaHanu3anus»: Yue0. nocodue
JUTS BY30B
6 | MeTtogndeckue yKa3aHus K Martsees K.B. .. MUUT. 20 c., 1991

y4e0HO-HCCIIeIOBATENECKAM
paboTaM 1O IUCITUILIIHE
«BopocHabeHue u
BojooTBeeHue. OxpaHa
OKpPY’KaIOIIeH Cpeapl».

Bce pazgenst

8. MEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM

CETHM "MHTEPHET", HEOBXOJUMBIE JJISI OCBOEHHUS TUCLUATLIVHBI
(MOY.JIS)

1. http://library.miit.ru/ - snexTpoHHO-OMOIHOTEYHAs cucTeMa HaydHO-TeX HUUeCKOoi
6ubmorexu MUUNT.
2. http://rzd.ru/ - caiitr OAO «PX/I».

3. http://elibrary.ru/ - Hay4aHO-31eKTpOHHASI OMOIMOTEKA.

4. Iouckossie cuctemsl: Yandex, Google, Mail.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, TPOT'PAMMHOI'O

OBECHEYEHHUS U THOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM,
WCHOJIL3YEMBIX ITPU OCYIIECTBJEHUH OBPA30BATEJBLHOI'O MMTPOLECCA
MO JUCHUILIMHE (MOLYJIIO)

J171s1 BBIOJTHEHUS CTYACHTaMU CaMOCTOSITENIbHOI pabOThl MOKET OBITH UCIIOJIB30BaHA
pa3pabotannas Ha kadenpe (aBTop - gou. T.A. Jlynunaa) MeToarKa aBTOMaTH3UPOBAHHOTO
TUAPABINYECKOro pacueTa « uapaBIudecKuil pacyeT HallOPHBIX TPYOOIIPOBOAOBY.

Jlyist aBTOMaTH3aI[Mu Ha3BAaHHOTO pacueTa ObLIa MPUMEHEHA MOMYIISIpHAs BEPCHs YHUBEPCAITBHOM



MaTeMaTHuecKoi cucreMbl Mathcad, koTopast BO BceM Mupe MpH3HaHa JIydIleid CUCTEMOM Jist
HAy4YHO-TEXHUYECKUX BhIYMCIICHNH. OHAa HMeeT MOIHBIE CPEICTBA IS PEAIN3ALNN YUCICHHBIX
METOJIOB pacyeTa U MaTeMaTU4eCKOr0 MOJICIMPOBAHUS B COYETAHUU C BO3MOKHOCTBIO
BBINOJIHEHHS] MHOTUX OIlepaliii CUMBOJIBHOM MaTeMaTHKHU (KOMIIbIOTEpHOH anreopsl). Bee aTo
JIOTIOJIHAETCS PEBOCXOAHBIMU CPEACTBAMU BU3YaJIU3alMK BBIUUCICHUN — OT IIPEICTABICHUS
VCXOJHBIX JAaHHBIX U PE3yJbTaTOB BHIYMCICHUIN B €CTECTBEHHOM MATEMaTUYECKOM BHJIE 10
MOIITHOH IIBETHOM I'paMKH BBICOKOTO pa3pemieHust. ITO MOBBIIIAET YPOBEHb TIOHUMAHUS
CTYJEHTaMM U3y4acMOro MaTepuaia.

Hcnons3yemast METOAMKA aBTOMAaTU3UPOBAHHOIO TUAPABIMYECKOr0 pacyeTa Mo3BOJISAET
H0JIb30BATENSIM B JIECATKU Pa3 COKPATUTh 3aTPaThl TPyAa, U30€XkKaTh HOBTOPHBIX PACu€TOB U
BO3MOXHBIX OIIMOOK, 3HAYUTEIHHO MOBBIIIACT HAACKHOCTD PE3yIbTATOB.

JlaHHas MeTouKa NpeaycMaTpuBaeT OyKBaJIbHO BBIIIOJHEHHUE CTYIEHTAMU CaMOCTOSATENIbHON
paboThl, IOCBSIIEHHON IMIPAaBIMYECKOMY Pacu€eTy pa3BETBICHHBIX TYIIMKOBBIX BOJOIPOBOAHBIX
ceteil. 1 pacueTa KOJbLEBBIX BOAOIIPOBOAHBIX CETEH 2JIEKTPOHHASL BEPCHSI 3TOM METOAUKHU
HEINOCPEICTBEHHO 33/1€MICTBOBaHA ObITh HE MOXKET, HO MOXKET UCIIOJIb30BaThCS B KAUECTBE
IIpuMepa pacyera.

ITomy4uTh 3JIEKTPOHHYIO BEPCHUIO METOJIMKH aBTOMaTU3UPOBAHHOIO pacuera «l napaBindecKuin
pacyeT HalopHbIX TPYOONIPOBOAOBY» CTYAEHT MOXeET Ha Kadenpe «IlyTb u myTreBoe X03aHCTBOY.

10. OMUCAHME MATEPUAJIBHO TEXHUYECKOM BA3bl, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE
MOAYJIIO)

Jiis npoBeieHust 1a00paTOPHBIX 3aHATHH NCIOIB3YIOTCS ClIELUAIN3UPOBAaHHbIE ayAUTOpUH No
1102, 1024 I'mppaBnuyeckoit taboparopun kadenpsl «IlyTs u myreBoe xo3siictoy MUNUT
(;1abopaTopHbIE CTEH/IbI; IJ1aKaThl, U3JaHHbIE yueOHO-MeTotnueckuM KkabunetomM MIIC Poccun
U pa3zpaboTaHHbIe Ha Kadenpe).

11. METOAJUYECKHUE YKA3AHHUS /151 OBYUYAIOIMXCSI 10 OCBOEHHUIO
JUCHUILIMHBI (MOLYJIS)

OO6y4aromumcst He00X0IMMO MOMHUTB, YTO Kau€CTBO MOJIYYEHHOTO 00pa30BaHMsI B HEMaJIOn
CTETIEHH 3aBUCHUT OT aKTUBHOM POJIM caMoro o0yyaromerocsi B yaeOHOM mpoliecce.
OO6yyaromuiicst 1oJKeH ObITh HallelIeH Ha MaKCUMaJIbHOE YCBOEHHE M0AaBaeMOI0 JIEKTOPOM
MmartepHaia, nocjue JeKIHH1 U BO BpeMs CIelMaIbHO OpraHU3yeMbIX MHIUBHIyaIbHBIX BCTPEY OH
MOYKET 33J1aTh JEKTOPY HHTEPECYIOIINE €r0 BOPOCHI.

JIeKIIMOHHBIE 3aHATHS COCTABIISIOT OCHOBY TEOPETUUECKOTO 00YUEHUS U JJOJKHBI J1aBaTh
CHCTEMaTH3MPOBAHHBIE OCHOBBI 3HAHUH 1O JUCIUIUINHE, PACKPHIBATH COCTOSTHUE H
NEePCHEKTUBBI Pa3BUTHUSI COOTBETCTBYIOLIEH 001aCTH HayKH, KOHIIEGHTPUPOBATh BHUMAHUE
00yJaromuxcst Ha HanOoJIee CIIOKHBIX U Y3JIOBBIX BOIPOCAX, CTUMYJIMPOBATh HX aKTHBHYIO
MIO3HABATENBHYIO IESITEIbHOCTh U CIIOCOOCTBOBATH (POPMUPOBAHUIO TBOPUECKOT'O MBIIIIICHHS.
['maBHas 3a7a4a JEKIIMOHHOTO Kypca — chOpMHUPOBaTh Y O0yUaIOLIUXCSI CUCTEMHOE
npejcTaBiIeHrne 00 U3y4aeMoM IpeaMeTe, 00ecednTh YCBOCHNE Oy IyIIUMH CIIeIIHaTUCTaMU
OCHOBOITOJIATAIOIIETO Y4eOHOTO MaTeprala, IPUHIIMIIOB U 3aKOHOMEPHOCTEH pa3BUTHUS
COOTBETCTBYIOIIEH HayYHO-IIPAKTUYECKON 00JIaCTH, a TAKXKe METOJIOB TPUMEHEHHS MOTYyIEHHBIX
3HAHWI, YMEHUH U HAaBBIKOB.

OcnoBuble ¢pyHkuuu gekuuit: 1. [ToznaBaTensHO-00yyaromas; 2. PazuBatomias; 3.
OpuenTtupyrole-Hanpasisonias; 4. AKTuBu3upytomas; 5. BocnutatenpHas; 6.
Opranusyromas; 7. UHpopmannonHasi.

BrimonHenne 1abopaTOpHBIX 33aHU CITYKUT BaXKHBIM CBSI3YIOIITM 3BEHOM MEXITY
TEOPETUYECKUM OCBOCHHEM JaHHOW JUCLUUIUIMHBI M IPUMEHEHUEM €€ MOJIOKEHHUI Ha MpaKTHKE.
OHH c1TOCOOCTBYIOT PA3BUTHIO CAMOCTOSITEIHHOCTH 00yUaIOIUXCsl, 00JIee aKTUBHOMY
OCBOCHMIO YUE€OHOTO MaTepuaa, sIBJISIOTCS BaXKHOM MPEANOCHIIKON (HOpMUPOBAHUS
PoeCCHOHATBHBIX KAaYECTB OYTYIIHUX CIEIUATUCTOB.



[TpoBenenue 1abOPaTOPHBIX 3aHATHIA HE CBOAUTCS TOJIBKO K OPraHUYECKOMY JIOTIOTHEHUIO
JICKIIMOHHBIX KYPCOB U CaMOCTOSITENIbHOM paboThl 00ydaromuxcs. FIx BMecTe ¢ TeM cieayer
paccMaTpuBaTh KaK BaKHOE CPEACTBO MPOBEPKU YCBOCHUS O0YJAIOIIUMUCS TE€X WA UHBIX
MOJIO’KEHUH, 1aBaeMbIX Ha JICKIIHH, a TAK)KEe PEKOMEHIyeMOM I U3YYEeHHUsI TUTePaTyphl; KaK
dopma TeKyIero KOHTPOJIS 32 OTHOLICHUEM 00yJaromuxcs K yueoe, 3a ypOBHEM UX 3HaHU, a
CJIEIOBATENbHO, U KaK OJMH U3 BaXKHBIX KaHAJIOB ISl CBOEBPEMEHHOI'O MOITATUBAHUS
OTCTAIOIIUX 00YJIAFOIIHUXCS.

[Tpu moAroToBKe crieuanicTa BaXKHbl HE TOJIBKO Cephe3Hasi TeOpeTHUecKas MOoAroTOBKA, 3HaHUE
OCHOB JKEJIE3HO/I0POKHOTO BOJIOCHA0KEHUS M BOJIOOTBEACHNUS, HO M YMEHUE OPUEHTHPOBATHCS B
pPa3zHOO0OpPa3HBIX MPAKTUYECKUX CUTYAIUAX, €KEAHEBHO BO3HUKAIOIIUX B €T0 JEATEIbHOCTH.
Dromy criocobcTByeT hopMa 0OyueHUs B BUIC TaOOPATOPHBIX 3aHATHIA. 3a1aun 1a00PaTOPHBIX
3aHATUMN: 3aKpeIUICHUE U YIIIyOJIeHne 3HaHUH, MOTYYeHHBIX Ha JIEKIUSAX U IPUOOPETECHHBIX B
npoIecce CaMOCTOSTELHON paboOThI C yUeOHOI TUuTepaTypoil, GopMUpOBaHHE y 00yUYAIOIIUXCS
YMEHHH U HAaBBIKOB pa0OThI ¢ UCXOAHBIMU JAHHBIMH, HAYYHOU TUTEPATYpPOM U CHIEUATIbHBIMU
JNoKyMeHTaMu. JIabopaTOpHOMY 3aHSATHIO TOJHDKHO MPEANIECTBOBATh O3HAKOMIICHUE C JICKIHEH
Ha COOTBETCTBYIOLIYIO TEMY U JTUTEPATypPOM, YKA3aHHOM B IJIaHE ITUX 3aHSATHIA.
CamocrosiTenpHas paboTa MOXKET ObITh YCIICIIHOM MPH OMPEAETICHHBIX YCIOBUSX.

Ee npaBuibpHas opranuzanus, BKIIOYAIoas TEXHOJIOTUU 0TOOpa 1enei, coaepKkanus,
KOHCTPYUPOBAHHS 33JaHUI U OPTaHU3AIHUI0 KOHTPOJIS, CHCTEMAaTHYHOCTh CAMOCTOSITEIILHBIX
yueOHBIX 3aHATHUH, 11eTIeco00pa3Hoe MIaHUPOBAaHUE pab0Yero BPEMEHHU MO3BOJISIET TPUBHUTH
CTYZICHTaM YMEHHS U HaBBIKU B OBJIAJICHUH, U3yYCHUH, YCBOCHUU M CUCTEMaTH3AIHH
proOpeTaeMbIX 3HAHUH B Mpoliecce 00yUeHUs, TPUBUTH HABBIKU MOBBILICHHS
npo¢eCCHOHATBLHOTO YPOBHS B TEUCHHUE BCEH TPYHAOBOW JAEATEIHHOCTH.

Komnerenuuu oby4aromierocs, GopMupyeMbie B pe3ylibTaTe OCBOCHUS Y4eOHOMN NUCIUTUIMHBI,
paccMOTpEHBI Yepe3 COOTBETCTBYIOIINE 3HAHMS, YMEHUS U BiaeHus. i MpOBepKH ypOBHS
OCBOEHUS AUCIUILTUHBI MTPeIJIaraloTcs BOMPOCH! K 3a4eTy, pa3padOTaHHbIE B paMKaX OCHOBHBIX
TeM y4eOHOMN AUCITUTUIHHBI.

@DOH/ OLICHOUHBIX CPEJICTB SBJISIOTCS COCTABHOM YacThi0 yUeOHO-METOINYECKOTr0 00eceueHus
IPOIIEeTypHI OLIEHKH Ka4eCTBA OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBI U 00ECTIEYHBACT
MOBBIIIIEHNE KayecTBa 00pa30BaTEILHOIO MpoIiecca U BXOIUT, KaKk IPUIIOKEHNE, B COCTaB
paboueii mporpaMMBbl IUCIUTUINHBL.

OCHOBHBIE METOIMYECKHE YKa3aHU I 00yJaroIuXcs M0 JUCHUIUIMHE YKa3aHbl B pa3jienax
«OcHoBHas» U «JlomoTHUTEIBHAS IUTEPATYpA.



