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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenstMu  OCBOEHUS JUCUMIUIMHBI (MOAyJsA) sABIsAETCA (POPMHUpPOBAHHUE Y
CTYJICHTOB 3HAHUMU:

— HAa3HAYEeHUs, COCTABA W IPUHLMIIOB KOMIIOHOBKHA OCHOBHBIX COOPYKEHUHI
KOMIUIEKCHBIX PEYHBIX THUIPOY3JI0B B KOHKPETHBIX IIPUPOIHBIX YCIOBUAX C yYETOM
IPOITyCcKa CTPOUTEIIBHBIX PACXOA0B U MPOU3BOCTBA TUAPOTEXHUUECKUX PalOT;

— YCTpPOMCTBAa MOANOPHBIX COOPYXEHUH (IJIOTUH) pa3IUYHBIX THUIOB W3
Pa3IMYHBIX MAaTEPUAJIOB, & TAK)KE Ha3HAYCHHUS U YCTPOKCTBA PA3JIMYHBIX AJIEMEHTOB
UX KOHCTPYKLINH;

— YCTPOMCTBA BOJOIPOBOAAIINX COOPYKEHUN U UX 3aTBOPOB;

— YCTPOMCTBA W NPHUHLHUIIOB JEHUCTBUSA CYIONPONYCKHBIX COOPYKEHUN
(1IUTI030B U CYJIOTIOTbEMHUKOB);

— OCHOB THJIpaBIMYECKUX, (UIBTPAIIMOHHBIX, CTaTHUYECKUX pPacueToB
IOANIOPHBIX,  BOJONPOBOIMAIIMX U  CYIOIPONYCKHBIX  I'MAPOTEXHUYECKUX
COOPYKCHUHU.

2. [Inanupyembie pe3ybTaThl 00y4eHUS M0 TUCIUILTHHE (MOIYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-10 - CrnocobeH OCymEeCTBISITh M OPraHU30BBIBATH TEXHUYECKYIO
IKCIUTyaTaluio, TEXHUYECKOe OOCITy)KMBAaHWE M PEMOHT 3[aHUW W COOPYKCHHUIA,
OCYULIECTBJISITh MOHUTOPUHT, KOHTPOJIb U HAJ30p B cepe 0e30MacHOCTH 3JaHUN U
COOPYKECHUU;

IK-1 - O6nanate 3HaHKEM HOPMATHUBHOM 0a3bl B 00JaCTH OpraHHU3aIMOHHO-
MPaBOBBIX OCHOB YIPABIEHYECKOW U MPEANPUHUMATEITHCKOM JIeITEIbHOCTH,
VH)XCHEPHBIX W3bICKAHUM, IPUHLUIIOB IPOCKTUPOBAHUSA 3HAHUM, COOPYKEHHH,
WHXCHEPHBIX CHUCTEM W OOOpYMOBAaHWS, TUIAHUPOBKH M 3aCTPOMKH HACEIECHHBIX
MECT;

IIK-3 - cnocoOeH OCyIIEeCTBIATh OPTaHU3AINI0. PYKOBOJICTBO M BBIMIOJIHSATH
MPOCKTUPOBAHUE THUAPOTEXHUUYECKUX COOPYKEHUH U COOpYKEHUH OeperoBoi
UHOPACTPYKTYPHI BOJHOTO TPAHCIIOPTA;

IIK-6 - cmocobeH mpoBOAUTH MPEABAPUTEITHLHOE TEXHHUKO-DKOHOMHYECKOE
00OCHOBaHME TIPOEKTHBIX pEIICHUH, pa3padaThiBaTh NPOCKTHYIO U pabouyro
TEXHUYECCKYI0  JIOKYMCHTAIIHIO, opOpMIIATE  3aKOHYCHHBIE  IPOCKTHO-
KOHCTPYKTOPCKHE pPabOThl, KOHTPOJUPOBATH COOTBETCTBHE pa3padaThIBAEMBIX
MIPOCKTOB TEXHUYIECKOMY 3aJIaHUTO C UCTIOJb30BaHUEM CpEeICTB
aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS;

IIK-7 - CnocobGeH mNpoBOIWUTH aHAIW3 OO0BEKTa TI'PAJTOCTPOUTEIHLHOM



JESITETBHOCTH C MPOTHO3UPOBAHUEM IPUPOTHO-TEXHOTCHHOW ONACHOCTH, BHEITHUX
BO3ACUCTBUI JI1 OILEHKM U YIOPaBICHUS PHUCKAMH TPUMEHHUTENIBHO K
UCClielyeMOMY OOBEKTY TPaJIOCTPOUTEIBHOMN e TENbHOCTH;

IIK-10 - CnocoOeH 1uiaHupoBaTh, OPraHU30BATh U MPOBOAUTH MHKEHEPHBIC
MEpPOIPUATHSA 110 00ECIIEYEHHUIO YCIOBHI 0€30I1aCHOIO CYyI0X0/ICTBA;

YK-6 - CnocobeH ompenensiTh U peajrn30BbIBATb MPUOPUTETHI COOCTBEHHOMN
JESITETBHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAHUS HAa OCHOBE CaMOOIICHKH W
oOpa30BaHUs B TCUCHUE BCEH KU3HM.

OOydenne 1O JUCHHUIUIMHE (MOAYNIO) TMpPEANoyiaraeT, 4Yro IO €ro
pe3yibTatam oOyJaromuiics OyieT:

3HaTh:

— pa3JInyHbIe TUIOB BOJOMOATIOPHBIX, BOJOIPOBOASIINX, CYIOMPOMYCKHBIX
COOPY>KEHUH, CYyJOXOAHBIX KaHAJIOB, DJIEMEHTOB UX KOHCTPYKIIH;

— MPUPOAY HArpy30K M BO3ACHCTBUM Ha MOANOPHBIC TUAPOTEXHUYECKUE
COOPY’KEHUS U METOJIOB UX OIPE/ICIICHMUS.

Ymersb:

— KOHCTPYMpOBATh, IPOU3BOAUTL CTAaTUYECKUE, TUIAPABIUYECKUE U
(UIBTpALIMOHHBIE PACUYEThl OCHOBHBIX TUIIOB BOAOINOANIOPHBIX, BOAOIPOBOISIINX U
CyJAOTIPOMYCKHBIX COOPYKEHHUI;

— TI0JB30BaThCAd OCHOBHOM TEXHUYECKOW JUTEPATypOd M HOPMATUBHBIMU
JOKYMEHTAMU 10 THAPOTEXHUYECKUM COOPYKEHUSM.

Buaangers:
— METOJaMH KOHCTPYHUPOBAHHS M PACUECTOB PA3IUUYHBIX THJIPOTEXHUUYECKUX
COOPYKCHUHU.

3. O6beM TUCIUTIIUHBI (MOTYJIS).
3.1. O0mas Tpy10eMKOCTb TUCITUTIINHBI (MOTYJIS).

O6mass TpyAOEMKOCTh AUCHUILIMHBI (MOAyJisi) cocTaBisier 17 3.e. (612
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOM paboOThI
oOyJarommxcss ¢  MENarorMYeCKUMH  pabOTHHKaMu W (WIHM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHITHI:

. KonmaecTBo yacos
Tun yaeOHBIX 3aHIATHI

Bcero Cemectp




Ne® Ne9 | Nel0 | Nell

KonrtakTHas paboTa mpu NpOBEICHHH YICOHBIX 3aHATHI (BCET0): 296 64 68 82 82
B tom uucne:

3aHATHs TEKIUOHHOTO TUTIA 114 16 34 32 32
3aHATHSI CEMHHAPCKOTO THIIA 182 | 48 34 50 50

3.3. O0beM AUCHUIUIMHBI (MOIYJis) B (OpMe CaMOCTOSTENbHON paboThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM pabOThl 0O0ydYaroIuxcs ¢
NeAarornIecKUMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKACMBIMU K peali3aiuu
oOpa3oBaTeNbHOM  TPOrpaMMbl HAa  HMHBIX  YCIOBHUSX, TMpPU  MPOBEACHUU
IIPOMEKYTOYHOM aTTecTallu cocTaBiisieT 316 akageMuyeckux yaca (0OB).

3.4. IIpu oOy4yeHHH MO UHIMBHUIYAIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OO0YY€HHH, 00bEeM IUCHUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
IOJIHOCTBIO B (hOpME CaMOCTOATEIbHONW pabOThl 00ydaromuxcs, a Takxke B (Gopme
KOHTaKTHOM paboThl OOyYaromuxcsl ¢ MeAarornueckKuMu pabOTHUKAMH M (WJIN)
JULAMH, TPUBJIEKAEMBIMU K peaTM3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IPU MPOBEJAECHUU IPOMEKYTOUYHOM aTTECTALIMH.

4. ConeprxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka IEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |[loamopHble peyHbIE THIPOY3IIbI.

PaccmarpuBaeMblie BOpOCHI:

Bonnoe X031CTBO U pedHble THIPOTEXHUYECKHE COOPYIKEHHS: BOJIHOE XO3IMCTBO U €ro OTpaciHy;
KJIacCH(UKAIMN THIPOTEXHUUECKUX COOPYKECHHUH; THAPOY3IIBI M THAPOCHCTEMBL.

ITpUHIUIIBI KOMIUIEKCHON PEKOHCTPYKLIMH PEK: IUITI030BaHUE PEK; MeKOACCEHHOBBIE COSAUHEHHUS; TUIOTHHBI
U BOJlOXpaHWInLIa B Mupe U B P@; 30HMpOBaHKEe BOJAOXPAaHWINLIA; IPUHIUI HENPEPBIBHOCTU KacKaja Ipu
PEKOHCTPYKLUU PEKHU.

KomruiekcHble THAPOY3IIBbL: TUAPOY3IIbI HU3KOTO, CPEJHETO U BBICOKOTO HAopa (COMOCTaBIEHUE); COCTaB
COOPYXKEHU, IPUHLIMIIEI KOMIIOHOBKHU B 3aBUCUMOCTH OT IIPOILYCKa CTPOUTENIBHBIX PACXOI0B; Pa3MEILEHUE
BOJIOCOPOCHBIX COOPYXXEHHH, pacueTHbIE M TIOBEPOYHBIE PACXO/IbI BOJIBI; TAOAPHUTHI OCHOBHBIX COOPYKECHUH
(cy1OXOmHBIN [IUTI03, €r0 MOJIXO0IHbIE KaHaJIbl, BOJIOCOPOCHAs IJIOTHHA, yCTPOHCTBA HIXKHETO Obeda,
PBIOOTIPOIYCKHBIE COOPY)KEHHS, TPYHTOBAS IJIOTHHA U JIp.).

BoszeiicTBus Ha rHIPOTEXHUUECKHE COOPYKEHHUS: 001I1ast XapaKTepUCTHKA BO3/ICHCTBUH (MEXaHHYECKHX,
(pU3MUECKHUX, XUMHYECKUX, OMOJIIOTHYECKHX ); BO3AEHCTBUS IIOBEPXHOCTHBIX MMOTOKOB; CHIIBI
THIPOCTATUYECKOTO U THAPOINHAMHUYIECKOTO TABJICHHUS; BO3ICHCTBHS (DMIIBTPAIIHOHHOTO TIOTOKA;
BO3ACHUCTBUS JIb/1a, BOJIH, HAHOCOB, CYJIOB H JIp.; IPYTHE BO3AEHCTBHA (TeMIepaTypHbIE, CeHCMUYecKre 1
Ap.).

OcnoBHbIe Harpy3ku Ha noanopusie [ TC u ux onpeaeneHne: IPUHIMIEI pacdeTa MPOYHOCTH U
YCTOIYMBOCTH TI0 MPEIEITEHBIM COCTOSHUSM; HaTPY3KH M UX COUYETAHU; aHAIN3 PO TPABUTAIIOHHON
OETOHHOM TUIOTHHBL;, CTATHIECKUH pacyeT INIOTHHBI Ha CKaJIbHOM OCHOBAaHHHM C BEPXOBOW OETOHHOW CTEHKOI
U HU30BOM IPYHTOBOM YHOPHOH NMPU3MOI.
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3aTBOPHI THAPOTEXHUYECKIX COOPYKCHHH (TOBEPXHOCTHBIE 3aTBOPHI): KIIACCH(HUKAINS; 3aTBOPHI INIOCKHE,
CErMEHTHBIE, BaJIb "LIOBbIE, CEKTOPHBIE, KJIANIAaHHBIC, «IaXBEP» U JIp.; ONPEAEICHHE THAPOCTATHYECKOM
Harpy3KH; pa3MelleHne puresiei II0CKOro 3aTBOpa 1 JIByCTBOPYATHIX BOPOT LIUTI03a 10 YCIOBHIO
PaBHO3arpyXeHHOCTH.

3aTBOPHI THAPOTEXHUYECKUX COOPYKEHHH (3aTBOPHI INTyOMHHBIX OTBEPCTHUI): KilacCU(HUKALKS; 3aTBOPHI
IUIOCKUE, CETMEHTHBIE, TUCKOBBIE, IaPOBBIE, UT0JIbYaThie, KOHYCHBIC H JIP.; BBICOKOHATIOPHBIE 3aTBOPHI.

ILnoTuHsL.

PaccmaTpuBaemble BOIPOCH:

OO1mye NpUHIMIIBI TPOSKTHPOBAHUS U CTPOUTENIBCTBA TPYHTOBBIX IFIOTHH: KJIAaCCH(HUKAINI TPYHTOBBIX
IUTOTHH (10 MaTepraliaM, KOH "CTPYKIINH, CII0"CO0Y BO3BEIEHHS U JIp.); IPOCKTHBIEC (PU3NKO-ME XaHHIECKHE
XapaKTEePUCTHUKU TPYHTOB IUIOTHH; KOHCTPYHUPOBaHHE NPOQUIIS TPYHTOBBIX IUIOTUH: TpeOeHb, OTKOCHI M UX
KpEeIUICHHST; TPOTHBO(QHUIBTPALMOHHBIE YCTPOHCTBA; IPEHAXKH; IEPEXOAHbIE 30HBI; 0COOEHHOCTH HaMBIBHBIX
IUIOTHH U IUIOTHH U3 KPYITHOOOJIOMOYHBIX MaTepHalioB («KaMEHHO-HA "0 "POCHBIX», «KAMEHHO-3EMJISTHBIX»).
PacueThl rpyHTOBBIX IJIOTHH: (DUIBTPALMOHHBIE PACYETHI; PACUEThl YCTOHUYNBOCTH.

beToHHBIE rpaBUTALIMOHHBIC TUIOTHHBI (00IIME CBeIeHHS): TPeOOBaHUs K OETOHY TUIOTHH; aHaIu3 npoduiis
TpaBUTAIllMOHHON IJIOTHHBI; BIMSIHUE OCHOBAaHUH Ha GopMy IPpOodIst; MPOGIIHN IITyXUX U BOJXOCIHBHBIX
IUIOTHH; BBl IUNIOTHH; pa3pe3ka Ha OJIOKM OETOHMPOBAHUS; ITYTH yIYYIICHHUS U YACIICBICHHUS
TPaBUTAIMOHHBIX TUIOTHH.

BopmocOpocHbIe TUIOTHHBI HA HECKATIBHBIX OCHOBAHHAX: THITBI IOPOTA IUIOTHH, IPOITYCKHAS CIIOCOOHOCTh
(OTKpBITOTO OTBEPCTHS U IIPH UCTEUSHNH N3-TIO/ 3aTBOPA); CONpshKEHNE Obe()OB IPH MaHEBPUPOBAHUH
3aTBOPAaMH; BOI0OOH 1 pucOepMa BOJIOCINBHOI IUIOTHHBI (KOHCTPYKIIUH, PACUETHI); TaCUTEIH (TH "TIbI,
NPUHLMUIEI pacyeTa); cooii—Hble TeyeHus B Hb u 6opr0a ¢ HUMU; MOI3EMHBIH KOHTYD IUIOTHHBL: OCHOBHBIE
CXEMBI, IOCTPO " "€HHE SIIOPHI PUIBTPALHOHHOTO TIPOTHBOAABICHHS METOJIOM «YAJIHMHEHHOW KOHTYPHON
JIMHUMY; TOHYPBI IUIOTHH; OBIKM BOJOCIMBHOM IUIOTHHBI; pa3pe3ka IUIOTHHBI IBAMU, UX YIUIOTHEHUS;
OCHOBBI CTaTHYECKUX PACUETOB; CONPSTAIOUINE COOPYKEHHSI BOJOCIUBHBIX IUIOTHH: THIIBI yCTOEB, 00X0IHAs
(bunbTpanus 1 KOHCTPYKTHBHBIE MEPOIPHUSTHS 110 OOpHOE ¢ Hel.

KonTtpdopcHble MIIOTHHBL: TPaBUTAIMOHHAS TNIOTHHA C «PACc MW "PEHHBIMH [IBAMU»; MACCHBHO-
KOHTP(OPCHBIE IIIOTHHBI; TJIO "THHBI C INIOCKUMH MEPEKPHITUSIMU; MHOT0apOYHbIE TUIOTHHBI; OCHOBEI
CTaTHYECKHX PACUYETOB KOHTP(HOPCHBIX IIIOTHH.

ApOuHbIE TUIOTUHBI: YCIIOBUS MPUMEHEHNS; TUIIBI, OeperoBble IPHUMBIKAHUS; KOHCTPYKTUBHbIE 3JIEMEHTBI;
BOJIOCOPOCHI APOYHBIX TUIOTHH.

CynonponycKkHbIE COOPYKEHHUS.

PaccmarpuBaemble BOIPOCHL:

Cynoxo/IHbI€ IUTIO3BI (TUIIOJIOTHS): THITBI, OCHOBHbBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CYJJOXOAHBIX IIITI030B U MX
o6opynoBaHuUs.

CucteMbl MUTaHUS CYAOXOIHBIX IIUTI030B U X T'HPaBINUECKHE PAaCUETHI.

["0110BBI 1 KaMepBI IITI030B M MX pacyeThl: KOHCTPYKIIMH TOJIOB M KaMep IIUTI030B; CTATHUECKHUE PacUeThl
CTPOUTENBHBIX KOHCTPYKIIUH HITI030B.

TpaHcnopTHBIE CYyIONOABEMHUKHI: OCHOBHBIE THITBI CYJIOIIOABEMHHUKOB (C IIPIMEPAMH OCYIIECTBICHHBIX);
pOoOJIEMBI TPOSKTUPOBAHUS U UX PEIICHHS.

Oco0ble TUTIBI TOMOPHBIX U BogomponyckHbix ['TC.

PaccmarpuBaemble BOIPOCHI:

Penkue THIIBI TIIOTHH: MIJIOTHHEI IePEBIHHBIC, TKAHEBBIC U JIP.

Kanansl kak BOZOTPOBOIAIINE COOPYKEHHUS: THITHI KaHAJIOB, (POPMBI 1 pa3Mepbl CEYEHHIT; TOTEPH BOJIBI U3
KaHaJIOB M 60ph0a ¢ HUMH; COOPY>KEHHs Ha KaHallaX (JIOTKH, aKBEIyKH, JFOKEPHI, TpyOBl, epenapl,
OBICTPOTOKH, IIUTIO3BI-PETYIISTOPHI, BOJOAEIUTEIH U IP.).

I'maporexHudeckne TyHHEIH: HAOPHBIE ¥ Oe3HANIOPHBIE TyHHENH; (POPMBI CEUSHHUS; 00IEITIKH; TPUHIUIIBI
CTaTUYECKUX PAcUETOB; OCHOBHI IPOXOAKH TyHHENEH.

Oco0sbIe THIIBI BOOCOPOCOB: TpyOUaThie BOJOCOPOCH! B TPYHTOBBIX INIOTHHAX; OOKOBBIE, TYHHEIbHBIE,
IIaXTHBIE, BUXPEBBIE, CHPOHHBIE BOJOCOPOCHI.

PribonporryckHble cOOpy)KeHUs: Ha3HAYeHUE, IPUHIHUIIEI e CTBUS, OCHOBHBIE THITBI, KOMITOHOBKA B
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THIpPOY3ax.

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

/o

Haumenosanue nabopatopHbIx paboT / KpaTKoe cojiep:KaHue

duznyeckoe MoieTupoBaHue Oe3HanoOpHON (GUIbTpaUuu: GUIBTPALHS B OJHOPOIHOM

3eMJISTHOM TIJIOTHHE.

Pabora BrImoTHAETCS HA QIIIBTPAIIOHHOM JIOTKE (YCTaHABIMBAETCS TOPH3OHTAIIBHO), HA TIPO3PAYHYIO (U3
OprcTeKiIa) CTeHKY KOTOPOTo HaHeCeHa MacITabHas ceTka. M3 mecka popMupyeTcss MOIENb TNIOTHHEI C
otkocamu 1:2...1:2,5. Bepxuuii Obed 3amomHseTcs BOOH (3KeNaTENBHO, TOAKpAIeHHON). JloKuaaroTCs,
KorJa (pUIbTPalMOHHBIA MOTOK YCTaHOBUTCS. [10 KOOPAMHATHOM CEeTKE M3MEPSIOT IOJI0KEHIE TOBEPXHOCTH
nenpeccud. [Ipodnite Moeny BEIYEPUHBAIOT B MACIITA0C HA MIJUTUMETPOBKE, HAHOCAT KPHUBYIO JACTIPECCHUH.
[TonyuyeHHbIH pe3ynbTaT CPaBHUBAIOT C OAHUM U3 aHAJTUTUYECKUX pelleHuil. BO3MOXHO BBINOJIHEHUE JaHHOU
paboThI ¢ mpuMeHenuem Metoa DI JIA.

Y cTONYNBOCTH OTKOCOB Fp}IHTOBOﬁ IIJIOTUHBI.

Pa6oTa BhINONHACTCS HA PUIBTPAIMOHHOM JIOTKE (CM. J1ab. pad. Ne 1), OH MMeeT BO3MOKHOCTh M3MEHEHHS
HaKJIOHA. B Hagase ompITa TIOTOK YCTaHOBIICH TOPU30HTANBHO. M3 Iecka hopMupyercss Moaemb INIOTHHEL ¢
otkocamu 1:2...1:2,5. Bepxuuii Obed 3amomuseTcs BoIoH (3KenaTeNbHO, TOAKpaIeHHOW). JloxuaaroTcs,
KorJa (pUIbTPallMOHHBIN MOTOK yCTaHOBHTCS. JIOTOK HakIOHSIOT B cropoHy HB mosTamHo, Ha 1...37,
JOKHUIASICh KAKABIH pa3 YCTaHOBIICHHS (PHIBTPAIHOHHOTO MOTOKA. DUKCHPYIOT KaXKIBIN pa3, KAKUM CTal
(hakTHIeCKUH YKIOH HHU30BOTO 0TKOca. Korjja HU30BO# OTKOC HAUYHET pa3pymaTbes, GUKCHPYIOT MOJIOKEHHE
U Gopmy moBepxHOCTH 0OpyiieHue. [lenecoobpasno madbopatopubie paboThl NeNe 1 u 2 BHINONHATH
MOCJIEA0BATEIIbLHO, Ha OJTHOM U TOM K€ MOACIIH.

dusnueckoe MOZICIINPOBAHUC HaH0pH0fI (I)I/IJ'IBTpaI_[I/II/IZ (bI/IJ'IBTpaI_II/IH B HECKAJIbHOM

OCHOBAHMHU OETOHHOI INIOTUHEI.

B GuibTpanmoHHOM JIOTKE MOJCIHMPYETCs IBYXIIITYHTOBBIN MOA3EMHBIA KOHTYp ¢ 3yObsMu. Ha pucyHke
HO/I3¢MHBIN KOHTYP M300paKeH TPEXIIIYHTOBEIM, HO OTCYTCTBHE TOTO WITH IIIYHTOBOTO psijia 3a1aeTcs
HyJICBBIM 3HaUCHHEM TITyOHHBI €ro MorpyxeHus. GuibTpyoliee OCHOBaHHE MOJICTUPYETCS U3 MecKa.
BepxHuuii 6be¢ 3anonHsercs Bogol. JJoKUIa0TCs YCTaHOBICHHS (PUIIBTPAlHOHHOT0 NOTOKA. [TapaMeTpsl
(UIBTPALIMOHHOTO MOTOKA UKCUPYIOTCS Mbe30MeTprdeckuMu Tpyokamu. [1o pe3ynbraTam u3mMepeHuii
CTPOSIT SKBUIOTEHIMAIN (UIBTPAIIMOHHOTO MOTOKA. DU3NUECKOE MOJIETUPOBAHHE IO BOBMOYXKHOCTH MOXKET
OBITH 3aMEHEHO MOAETHpoBaHueM 1o Metony DI TA.

MaHeBpI/IpOBaHI/IC 3aTBOpaMu BOHOCHHBHOﬁ IIJIOTHUHBI U PECIKUMBI CONIPSIKCHUS 6Be(bOB.
Pabora BEIIONHSIETCS Ha TUAPABINYCCKOM JIOTKE, Ha MOJCIIN TpexnponeTHoﬁ BOI[OCJII/IBHOﬁ IIJNIOTHUHEI C
IUIOCKMMH 3aTBOpPAMHU. B po1ecce BbINIOJIHCHUA pa6OTBI PCEXKUM IMOTOKA JOJIKCH OBITH YCTaHOBUBHUMCH,
YPOBEHb Bb MOAACPIKMUBACTCA MOCTOSAHHBIM, HpOTeKaIOHII/Iﬁ 10 MOJ€JIN pacxo BOAbI UBMEPACTCA
TPCYTOJIbHBIM BOJOCIMBOM B KOHIIC JIOTKA.

["ameHue sHepruy NOToKa B HIHKHEM Obede BOJIOCIMBHOM MIIOTHHBI.

3amaya paboThl — MPOHA0II0AATE GOPMY CONPsKEHNST Obe(OB (OTOTHAHHBIN MITH 3aTOIJIEHHBIN TIPBDKOK)
npu pa3ubix riiyornnax HB. Pacxox nporyckaercst uepe3 Bce 3 MOITHOCTHIO OTKPBIThIE OTBEPCTHSI MOAEINH J1a0.
pab. Ne 4. OH u3mepseTcs TPEyTroJIbHBIM BOJOCIMBOM B KOHIIE JJ0TKa. Bapsupyercs riryonna nmotoka B HB,
CHavaja MpbIKOK JIOJDKEH ObITh OTOrHAHHBIM, MTOBBILIIEHHEM YpOBHS BoJbl HB go0uBaroTcsi, 4To0bI OH cTas
3aTOIUICHHBIM. PHUKCUPYIOT (M3MEPSIOT) OTMETKH BOJIbI U TiryOonHb! B Hb Mozenu. Mi3amepeHHble BeTMIHHEI
CPaBHMBAIOT C pacYETHBIMH.

['mapaBnvka IECTHUYHOTO PHIOOXO/IA.
Pa60Ta BBITIOJIHACTCA HA THAPABINYCCKOM JIOTKE, HA MOJCIIN TpCX6aCCeﬁHOBOFO JICCTHUYHOI'O pI:I6OXO)_Ia.
I/I3MepﬂeTCﬂ pacxo;l BOJbI TpeyFOHBHBIM BOJOCJINBOM B KOHIIC JIOTKA. I/I3MepHIOTC$[ ypOBHI/I BOJbI B




/o

HaunmenoBanue 1abopaTopHbIX paboT / KpaTKOe CoAepKaHue

Oacceitnax. [TockonbKy 3aa4a MPOSKTHPOBAHMUS JIECCTHIIHOTO PHIOOX0a COCTOUT B TOM, YTOOBI CKOPOCTH
MOTOKA COOTBETCTBOBAJIA MOPOJIC MPOYCKACMBIX PhIO, ONPEACISIOT CKOPOCTH B BIUTBIBHBIX OTBEPCTHUSIX.
Hcnonp3yrot s 3toro Tpyoku [Tuto.

[IpakTrueckue 3aHATHS

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKAHUE

Harpy3ku Ha noanopHoe ruAPOTEXHUIECKOE COOPYKEHHE.

[IpopabaTeIBaeTca MaTepHa, n3naraeMblil B JICKIIUAX, COOTBETCTBYIOIIUX pa3/enax yIeOHNKa,
CrpaBoYHUKOB U T.I1. [IpenoxasaTens 3anaeT Ha JocKe NPOQUIIb IIOTHHBI (0OBIYHO — I'PaBUTALIMOHHOM
0ETOHHOI1), CTYAEHTaM Npe/JIaraeTcsi BEIYUCIHUTh:

- COOCTBEHHBIN BEC COOPYKEHHMs1, pa30uBas ero npoduib Ha MPOCTHIE TeOMeTpHYecKue QUTypHI,

- JUIsl pa3HbIX YpOBHEH O0be(hOB — Harpy3Kku OT I'HIPOCTATHYECKOTO JIaBICHNS,

- UIsl pa3HbIX YpOBHEH 0be(hOB — HArpy3ku oT (PUIIBTPALIMOHHOTO MPOTHUBOABIICHNUS (IIPEMoaBaTelb
Ipe/araeT pa3sHble BAPHAHTHI PACIONOKCHHUS IPEHasKa M0J] ITOJOIIBOH TNIOTHHBI).

Pacuetsl nponyckHOl CIOCOOHOCTH BOJIOCINBA O€3 3aTBOPOB.

rI/I,I[paBJ'II/IquKI/IC pacucThbl MHOFOHpOJ’I@THOﬁ BOJIOCIIMBHOM IIJIOTUHBI IIpH MaHCBPUPOBAHUU
3aTBOpaMH.

PacueTsl conpsukeHus: 0beoB.

3a BOJOCOPOCHOM IJIOTHHOW Ha HECKAJIbHOM OCHOBAHHH JIOJKEH OBITh JIOHHBIN PEKHUM COMPSIKEHHs Obe(oB
C 3aTOIUICHHBIM MPBDKKOM, OTOTHAHHBII MPBDKOK He JOIyCKaeTcs. PacyeTsl BEIMOMHSIOTCSA 110 yCIOBUSM
3aHATHA Ne 3 pu MaHeBPHPOBAHHUHU 3aTBOPAMH.

q)I/IJII)TpaIlI/IOHHble pacyCThbL BOIIOCJH/IBHOI;'I OCTOHHOH IJIOTHHBI HA HECKAJILHOM OCHOBAaHHH

METO/IOM YJIMHEHHOW KOHTYPHOU JIMHUU.
Hpe,unonaraeTcsl BBITIOJTHEHHUE CaMOCTOATECIIbHO pacucTa ABYXIIITYHTOBOI'O MMOA3EMHOI'0 KOHTYp C 3y6]:-51MI/I 10
MHAWBUAYAJIbHOMY 3aJaHUIO.

Harpy3I<H Ha rpaBUTALITUOHHYIO 6GTOHHYIO IJIOTUHY HAa CKaJIbHOM OCHOBAHHWHU.

CryIeHT mojyJaeT HHAUBUAYaTbHBIN BApHAHT 3aaHUS, BEIYEPUMBAET B MaclITa0e ¢ HAHECEHHEM Pa3MepoB
U ¢ TIOsICHEHHEeM 0003HauYeHHUH PO(QIIIH INIOTHHBI, COOTBETCTBYIOIINI €r0 BapHAHTY U BBHINOJHSET pacyeTsl,
CBOJISI MX B TaOJIMIy YCTaHOBJIEHHOH (hOPMBI.

HamnpsxenHoe cocTosiHME TpaBUTAIIMOHHON OETOHHOM TIOTHHBI HA CKAJTbHOM OCHOBaHUH.
ITo BeuMCIeHHBEIM Ha 3aHATHH No 6 (HO WHAWBUAYaJIbHBIM BaZ[aHI/IHM) Harpys3kam CTyACHT MCTOJAOM
conpomata (o popMyJsiaM BHELIIECHTPEHHOTO CXKATHs1) BHIYUCIIICT HOPMAJIbHbIC HATIPSHKEHHUS Ha TIOJIOIIBE
COOpY>KEHUS IPU HAIMYUU U OTCYTCTBUU BOJbI B Bb.

Ananu3 npo¢uiis rpaBUTALMOHHON OETOHHOH MJIOTHHBI.

[Tpo¢uib MIOTHHEI IPUBOJUTCS K TPEYTOJIBHOMY. AHATUTHYECKH HAXOAT NPOQUIIb, XapaKTepU3YIOIHHCS
MHHUMAaJIbHOW IIUPHUHON NOHK3Y, IPUYEM B HEM HE JI0JDKHO OBITh PACTATHBAIOIINX HANPSHKEHUH U JJOIDKHA
ObITH OOecIiedeHa yCTOWINBOCTh Ha cABHT. [1pH 3TOM, TpHHNMas pa3invHble 3HaYeHUs K03 dunnenrta
TPEHHS IUIOTHHBI 110 OCHOBAHUIO, JOJKHBI OBITh MOJTy4eHbl THITMYHBIE TpoduIIn.

@uIbTPALMOHHBIE PACYETHI OJJHOPOJHON IPYHTOBOM IIJIOTHHBI.

BrimonHsercs pac4eT 0JHOPOAHOM I'PYHTOBOH IUIOTHHBI HAa HEIPOHUIIAEMOM OCHOBaHUH C BHYTPEHHUM
JPEHaKOM IIPH OTCYTCTBHUH BOJBI B HIDKHEM Obede (aHamutndeckoe pemenne C.H. Hymeposa), a Taxoke
OJJHOPOJHOM IJIOTHHBI Ha HEPOHULIAEMOM OCHOBAHHH M C APEHAXKHBIM OaHKETOM IIPH HAJTMYHH BOJBI B
HIDKHEM Obede (permenne A.A. Yrunuyca).

10

PacueTsl ycTOMYMBOCTH TPYHTOBOM IIJIOTHHBI

Brimonnsercs pacyer YCTOﬁqHBOCTH HH30BOI'O OTKOCA I10 prFJIOIII/IHHHﬂpPI‘{CCKOﬁ IMOBEPXHOCTHU
CKOJIBXXCHHUS. I/IH,Z[I/IBI/I,HyaJ'II/BaL[I/IH JOCTUTracTCA 3aJaHUEM pasnnqﬂoﬁ BBICOTHI INTOTUHBI U 3aJI0KCHUI
OTKOCOB. PacueT BhIIONHACTCS BPYYHYIO, IJIA OHHOﬁ IMMOBEPXHOCTHU, CBOAUTCA B Ta6nnuy 0OBIYHOT'O THUIIA.

11

KomnonoBka pI/IFeHeﬁ IIJIOCKOT'O 3aTBOPaA 10 YCJIIOBUIO UX PABHO3AI'PYy’>KCHHOCTH.




Ne
/ Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJEPIKAHUE
n/n
[IpuanMmaetcs Hanbomee oOmuit cirydait — npu Hammgu# BoAsl B HB. 3To cOOTBETCTBYET MIIOCKOMY 3aTBOPY
3aTOIUICHHOT'O BOJOCJIMBA, UJIH K€ CTBOPKE JABYCTBOPYATHLIX BOPOT CYJOXOJAHOIO IIJIK03a. Yucno ereneﬁ u
UX PacIiojIo)KEHHE ONPECISIOTCS U3 YCIOBUI paBHOHATPY)KEHHOCTH pUresield — 4To0bl OHM ObLTH
OJHOTUIIHBIMH, a UX HpOl"I/I6LI — OJIMHAaKOBBIMH. OT0 JACJIa0T C IOMOIIBIO HHTeI‘paJ’ILHOfI KpHBOﬁ JaBJICHUA
BOJHBI.
12 |'mppaBiaudecKue pacueThl BOJOMPOBOIHBIX KaHAJIOB.
BrImonHAIOTCS pacdeTs KaHAJOB MPSIMOYTOJIBHOTO U TPalelonIaNbHOTo podmist. MHANBHIyaIbHO
3a/al0TCcs OTKOCHI M MIFPHHA KaHaNa, XapakTep JHa U 00opToB (110 HeMy onpezaensercs kKo3dduimert
IepoxoBaTocTH). [IpH 3aJaHHOM YKIIOHE PEKOMEHAYETCS ONPEASIIUTh IIPOIYCKAaeMBIil KaHAJIOM PacXoJI, FITH
HA000POT, IO PacXOAy ONpeAeTUTh TpeOyeMblit ykioH. [Ipemtaraercs ucmons3oBath popmyry Lllesn,
OIpeCacissa KOB(l)(i)I/IIlI/IeHT e3u mo (bOpMyﬂe Mannusnra. Pacuer MPpOU3BOAUTHE METOAOM IMOCJICA0BATCIbHBIX
NpUOIMKEHUH, TPUHUMAs B IIEpBOM NPHOIMKEHUHU ITyOUHY B KaHaie 1 M.
13 |ILmaHOBOE pacmoIOKEHHE MOTy3apy/l Ha KpUBOJIMHEHHOM YJaCTKE PEKH.
CTyIeHT mojyJaeT IiaH y4acTKa PeKH, ero 3ajaya — Pa3sMeCTHTh Y BOTHYTOTO (pa3MbIBaéMOTro0) oepera
TOJTy3aIpyAb! (IIIMOPEI). YTOI pacTeKaHHs MOTOKa peKOMeHayeTes 7...87.
14 |['uppaBiuka JIECTHUYHOTO pbIOOX0Ja
3aZ[aCTC$[ JIECTHUYHBIHA pLI60XOI[. I/IHI[I/IBI/II[yaJ'ILHO 3a4aCTCs €ro MMpUuHaA U YUCIIO CTyHeHeﬁ, a TaKKe
pacIIoNIoKeHHE U pa3Mephl PHIOOXOIHBIX OTBEPCTHH. Y pOBHH Obe(h)OB MPUHUMAIOTCS KAXKABIM CTYJCHTOM IO
3aJIlaHUIO KYpCOBOT'O MPOEKTa. 3ajada IUIpaBIHuecKOro pacyeTa — IpH NPUHATHIX YUCIIE CTyNEHel u
rabapuTax JIOTKa 000CHOBATh pa3MepPhbl PhIOOXOIHBIX OTBEPCTHIA: BEIYUCIUB CKOPOCTh MTOTOKA B HUX,
OTIpEJIeNIUTh, MPUTOIHA JTU OHA IS 3aJJaHHOW €My MOPOJBI PHIO.
15 |O6paboTka nmoka3aHui Mbe30METPOB HA HU30BOM OTKOCE IPYHTOBOM TLIOTHHBI.
CTyZ[eHT NOJy4YacT pe3yJibTaTbl OTHOBPEMCHHBIX H3M€peHI/II>‘I 110 MbE30METpPaAM, paCHOJIOKCHHBIM B OTHOM
CTBOpE I'PYHTOBOM MJIOTUHBI U CTPOUT 110 HUM KPUBYIO JENPECCUHU.
4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.
Ne .
Bun camocrositensHOM paboTh
n/m
1 |PaboTta ¢ KOHCIIEKTOM JIEKIIUH, H3y4YEeHHE TUTEPATYPHI.
2 |[loaroToBka K MPAaKTHYECKUM U JIAOOPATOPHBIM 3aHSTHSIM.
3 |[ToaroroBka k 1abopaTOPHBIM paboTaM.
4 | BeInonHeHHE KypCcOBOTO MPOEKTA.
5 | BeimonHeHnue KypcoBoi paboTHlI.
6 | [loarotoBka K MPOMEKYTOYHOU aTTECTALIUU.
7 | IloaroToBKa K TEKYyIIEMY KOHTPOJIIO.
4.4. TlpumepHbIH IEpEUCHb TEM BHJIOB PabOT
1. TlpumepHBIil NEpeUeHb TEM KYPCOBBIX MPOEKTOB
CynoxoIHbIH TUIIO3 B COCTABE PEYHOTO THIPOY3Jia HAa HECKaJIbHOM
OCHOBAaHUHU

2. IlpuMepHbIil mepeyeHb TEM KYPCOBBIX padOT




BomocnuBHast OeToHHas TJIOTMHA B COCTaBE pPEYHOTO THIPOY3Jia Ha
HECKaJIbHOM OCHOBAHUU

5. IlepeueHp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS MCIOJIb30BaTh IIPH
OCBOECHUU JUCHUILIUHBI (MOIYJIs).

Ne
y bubnuorpaduueckoe onucanue Mecro noctymna
n/n
1 | MuxaiioB A.B. BHyrpeHHue BogHbIE bubmuorexa ABT
nytu. M.: ACB, 2004.
2 | I'mpporexuudeckue coopyxenus / [log bubmuorexa ABT

pen. JI.H. Pacckazona. Y. 1, 2. M.:
Crpoiinzaar, 1996

3 Hecrepos, M. B. I'maporexHuueckue https://znanium.com/catalog/document?id=63566
coopyxenust: Yuebnuk / Hecrepos M.B., -
2-e w311, uctp. u jaotn. - Mocksa :HUI|
HMH®PA-M, Hos. 3uanue, 2015. - 601 c.
(Briciiee oOpazoBanue:
bakanaspuat)ISBN 978-5-16-010306-8. -
TeKcT : 3JIeKTPOHHBIH.

4 bemnsikoB, A. A. CynoX0oqHbIH UTI03 HA https://znanium.com/catalog/document?id=11367
HECKaJIbHOM OCHOBAHUU : yuyeOHOE
ocoOue K BBITOTHEHNUIO KYpCOBOTO
npoekTa / A. A. bemsikos, 0. C. llImaToBa.
- Mocksa : MI'TABT, 2004. - 76 c. - Tekcr :
JJIEKTPOHHBIN.

5 CrpaBOYHUK IO THPABIMYECKUM bubmmorexa ABT
pacueram / Ilog pen. ILI. Kucenesa. U3n.
5-e. M.: Dueprus, 1974 (unu moboe
APYroe N3JaHue 3TOr0 CIIPaBOYHMKA).

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIB30BATHCS MPH
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

Odurmansueiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texauueckas 6ubnuoreka PYT (MUUT) (http:/library.miit.ru).

O6pazoBartenbHas matdopma «kOpaitty (https://urait.ru/).

O6mme  wuHPOPMANMOHHBIC, CIPABOYHBIE W  TOWCKOBBIE  CHCTEMBI
«Koncynsrant Ilmoc», «I'apanm.

DIIEKTPOHHO-0MOIMOTEUHAS cucTemMa M31aTeNIbCTBA «JIanby»
(http://e.lanbook.com/).

DneKTpOoHHO-0MOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CIEeYeHUsl, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MO JIS).

1. Onepannonnas cucrema Microsoft Windows

2. Oduchsrit maker npunoxkenut MS Office (Word, Excel, PowerPoint)

3. Cucrema aBTOMaTU3MPOBAHHOTO MTPOEKTHpOBaHus Autocad

4. Tlpym mpoBeACHUU 3aHATUH C TPUMEHEHUEM 3JICKTPOHHOTO OOYYCHHS H
JTUCTAHIIMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHA, MOTYT MPUMEHSTHCS CICIYIOIINE
cpencrtBa kommyHukanuit: DMIOC PYT(MUUT), Microsoft Teams, snekrpoHHas
noura, ckaiin, WhatsApp u T.11.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEIbHOIrO Mpoliecca Mo AUCHUIUIMHE (MOIYJIIO).

VYyeOHble ayAUTOpPUU IS NPOBEAEHUS Y4YEOHBIX 3aHATHUMA, OCHAICHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpamMu IEMOHCTPAIMOHHOTO 000PYTI0BaHHUS.

JlaGopatopHbie pabOThI MPOBOJATCS HA TPEHAKEPaxX:

- «JlabopaTopHBIil KOMITJIEKC UCCIICIOBAHUS TUHAMHUKN JOHHBIX OTIIOKCHUH U
HaHocoB (JlaGopaTopHas ycTaHOBKA [0 U3YUYEHHUIO MEXAHUKHU KUIKOCTH)»;

- «['uapaBIUYeCKUil JTOTOK-THAPABIMKA COOPYKEHUN U BOJIHOBBIX SIBICHHI;

- TumoBoit KOMIUIEKT yueOHOro oOopyaoBaHusi «lIcTeueHue KUIKOCTH U3
OTBEPCTHUM Y HACAJIKOBY.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

Kypcogas pabota B 8 cemecTtpe.

3auer B 8, 9 ceMecTpax.

Kypcogoii poekt B 10, 11 cemecTpax.
Ox3ameH B 10, 11 cemectpax.

10. OuieHOUHBIE MATEPUAIIBI.

OueHoYHbIE MaTepualibl, TPUMEHSIEMbIE MPHU MPOBEACHUU MPOMEKYTOUHOU
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

npodeccop, 1.H. kabeapsl «BoaHbie
My TH, TIOPTHI ¥ TIOPTOBOE
o0opynoBaHue» AKaJeMuu BOJTHOTO

Tpa”cnopra A.A. benskos
CornacoBaHo:
3aBenyromuii kadeapoi BIITTuI1O M.A. CaxHeHKO

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHCCHUH A.b. Bonoanu



