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1 Ilean ocBoeHHSI AUCHHUILINHDBI

Heap ocBoeHusi aucuMIUIMHbL «[IpoekTHpoBaHUE [OMEHHBIX IEYeil» SBISETCS
dbopMUpOBaHHE Yy CTYACHTOB TPEACTABICHUNA OO0 OCHOBHBIX MPHHIIMIAX IMPOCKTHPOBAHUS
NPEANPUITHH, 3AaHUA M COOPYXKEHHM, OOINeM YCTPOWCTBE JOMEHHOW II€YH, O METojax
BBITIOJIHEHHS] KOHCTPYKTOPCKUX PAcueTOB.

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
MOJArOTOBKM DakajiaBpa

Jucturuimza [IpoektupoBaHue JOMEHHBIX TeUeii BXOIUT B JUCHUIUIMHEI IO BEIOOPY
00pa3oBaTeNbHON IPOTrPAMMBI.
VYcnemnHoe ycBoeHHe MaTepralla IpeaosiaraeT 3HaHue CTYAeHTaMHU OCHOBHBIX IOJIOKEHUMN
CJICAYIOUIMX JUCIUIIINH:
— Maremaruka;
—  Hcropus meramnypruu;
—  OCHOBBI METAJITYPTHYECKOT O IIPOU3BOACTBA;
— HaueprarenbHas reoMeTpus U HHXXEHEpHas rpaduka;
—  Teopus, TexHOIOTUS ¥ aBTOMATH3ALMsI JOMEHHOI'O IPOLIEcca;
3HAaHUS U YMEHUS CTYACHTOB, IIOJyYEHHbIE IIPU U3y4YeHUHU AUcHUIUIMHBI «[IpoekTupoBanue
JIOMEHHBIX  Iedel» Oyayr HeoOXOoAMMbI HpU  HpoxokaeHuun IIpou3BoaCTBEHHOMN—
IPEIIUIUIOMHON IPAKTUKY, BHIITOJIHEHUU BBIITYCKHOM KBaTM(PUKAIIMOHHON paOOTHI.
3HaHus (YMEHUs, BJIAJCHUS), NOJYyYCHHbIC NMPU U3YyYEHUM JAHHOW AMCLUUIUIMHBI OyIyT
HE00XO0/IMMBI IIPU MPOXOXKAECHUU UTOTOBOM TOCYapCTBEHHON aTTECTAllMU M MPH MOJIrOTOBKE U
3alllUTe BBITYCKHOM KBATU(PUKAIIMOHHON paObOTHI.

3. Kommnerenuun oOyyawuerocsi, ¢opmMupyeMble B pe3yJbTaTe OCBOEHHS
AUCHUILUINHBI H IIJIAHUPYeMble pe3yJIbTaThl 00y4eHHs

B pesynbraTe ocBoeHus nucuUIUIMHBL «IIpoekTrpoBaHUE TOMEHHBIX MeYei» 00yJarouuics
JIOJDKEH 00J1aaTh CIEAYIONIMMU KOMIIETEHIIMSMU:

CTpyKTypHBII
DIIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHHUs

KOMIICTCHIIN U

IIK-3 - rOTOBHOCTHIO HCII0J1b30BATH q)l/l3l/[KO-MaTeMaT]/l‘leCKHﬁ anmnapar 1Jist pelcHus
3aJa4, BOSBHUKAIIUX B X01¢ npoq)eccnona.m,noﬁ ACATECIbHOCTH

3HaTh — DIIEMEHTHl HAuepTaTeIbHOW TEOMETPUU U KOMIBIOTEPHON TpaduKw,
MPOrpaMMHBIE CPEICTBA KOMITBIOTEPHOM Ipaduku
— OCHOBHBIE METO/Ibl PACYETOB OCHOBHBIX KOHCTPYKIIMOHHBIX y3JI0B;
OCHOBHBIE€ METO/IbI UCCIECIOBAHUM, UCITOJIB3YEMBIX B IPOECKTUPOBAHUU
JIOMEHHEIX Ieuen

YMeTh —  BBINOJIHATH IPOU3BOJICTBEHHBIE U TEXHOJIOTUYECKUE PACUETHI
— paboTaTh C COBPEMEHHBIMH MPOTPAMMHBIMHU CpPEICTBAMHU pacyeTa
Pa3IMYHBIX KOHCTPYKLUH

Bnaners — HaBblKaMu pabOTBl C COBPEMEHHBIMH MPOTPAaMMHBIMH CpEICTBAMHU
MTOATOTOBKHA KOHCTPYKTOPCKOM JTOKYMEHTALIUH,
— -HayaJbHBIMU HaBBIKAMU KOMITBIOTEPHOMH rpaduku

IIK-11 - roTOBHOCTHIO BBISIBJIAATH 00bEKTHI VISl YJIyYIIEHUsS] B TEXHUKE U TeXHOJIOTUH

3HaTh —  YCTPOMCTBO IOMEHHOM IE€YHU U €€ TEXHUYECKUE XapaKTePUCTUKH;




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3ynbTaThl 00yUeHHS

OCHOBHBIC COOTHOLICHHS PAa3MEpPOB OTIENbHBIX dacTed mnpoduis
JIOMCHHOM IICUH;

OCHOBHBIC COOTHOLICHHMS Pa3MEpPOB OTIENbHBIX YacTed mpoduis
JOMEHHOM 1ie4d, MPUHIMIOBI W MapameTpsl, Biaustomue Ha TOII
METaJUTyprU4ECKHUX IPOLIECCOB

YMmern

(hopMyIIMpOBaTh OTPAaHUYCHUS U TIPEIEIIOB YIIPABISIEMOCTH OTEIBHBIX
TEXHUYECKUX KOMITOHCHTOB;
BBISIBJISITH JIOCTOMHCTBA M HEJJOCTATKH B KOHCTPYKIIUU

pacrnio3HaBath 3P GeKTHBHOE perieHue 0T Hed(PPEKTUBHOTO;

Bnanets

METOJIaMH TIOBBILICHHS CTOMKOCTH JIEMEHTOB KOHCTPYKILIUH;

HaBbIKAMM W METOAMKaMH  OOOOILIEHHS  Pe3yJbTaTOB  PELICHHUS,
JKCIIEPUMEHTAIBHON JEATENBHOCTH;

Croco0aMy OIIEHUBAHUS 3HAUMMOCTH U IPAKTUYECKON IPUTOJHOCTH
IIOJIyYEHHBIX PE3YJIBTATOB

IIK-12 - cnioco0HOCTHI0 OCYNIECTBJISITH BLIOOP MaTePUAJIOB 1JIsl U3/1eJINii Pa3JIn4YHOro
HA3HAYEHUSI C YYEeTOM IKCILIYaTAIIMOHHBIX TPeOOBAHUI M OXPaHbI OKPY Kalollel cpebl

3Hare

TpeOOBaHUS CTAHJIAPTOB U TEXHUYECKUX YCIOBHI IPU MPOEKTUPOBAHUMY;
OCHOBHBIE IPUHLIUIIBI TO00pa OTHEYIOPHBIX U3EIUI U MaTepHasoB Jyis
BBINOJIHEHUS OTHEYITOPHON KJIa/IKU B PAa3JIMUHBIX 30HaX paboyero
IIPOCTPAHCTBA.

YMmeTs

I/I,[[eHTI/I(bI/II_II/IpOBaTb Ha OCHOBAHUH MAPKHUPOBKU KOHCTPYKIIUOHHBIC U
9KCILTYAaTAallTUOHHBIC MAaTCpUaJIbl U OIIPCACIIATL BO3MOXKHBIC o0JracTu Hx
MMPUMCHCHU A, BBIIIOJHATH YCPTCIKU JeTaliell U 3JIEMEHTOB KOHCTPYKHHﬁ;

Bnanets

HaBbIKaMU MOKCKa UH(OpMALIUU U oripeeneHus] PU3nYecKuX U (HU3HNKo-
MEXaHUYECKUX CBOMCTB MaTepHalioB, MCIONb3YEMbIX B PA3JIUYHBIX
KOHCTPYKLHUSAX JOMEHHOU NeyH;




4 CTpyKTYypa U cofepKaHue AU CHUILIMHBI

OO0mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 5 3a4eTHBIX enuHuil, 108 akas. 4acoB, B TOM YHCIIC:

KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayauTOpHas — 8 aKaj. 4acos;

— BHeayauTopHas — (0,7 akaj. 4acoB
caMocTosTeNbHas padota — 95,4 akaj. 4acos;
MOATOTOBKA K 3K3aMeHY — 3,9 akaj. Jaca

KYPCOBOM MPOEKT
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1 [IpoexTrpoBanue npoduiis JOMEHHOM
ne4u
1. ITouck TOMOTHUTENHHOM
nHpopmanuu no teme "M3menenus TIK-3 — 3yB;
1.1 TonsiTre npodusis TOMEHHOM Meun a3MepOB U OUEpTAHUM NPOPUIIA B ’
podua 1 ’ 4 10,25| - - 10 p P p pod OTueTsl [1K-11 — 3yB;
(GYHKIMN 3JIEMEHTOB NMPODUIISL. MIPOLIECCE IBOTIOLUU TOMEHHOTO TK-12 — 3yB
npoiecca'.
2. BpInosHeHHE TPAKTUYECKUX padoT
1. ITouck TOMOTHUTETHHOM Or4ersi
uH(popmanuu no teme "BrnusHue [1K-3 —3yB;
Brimosinenue
1.2ParmonanbHble pa3Mepsl 1 odepranus. | 4 |0,25| - 1,5 10 | pa3mepoB u odyepranus npoduiIs Ha . I1K-11 — 3yB;
on KOHTPOJIbHON ’
paboTy TOMEHHBIX Mevei aGoTel Nol [1K-12 —3yB
2. BeImosrHeHHE TPaKTHIECKUX padoT p B
Hroro no pazneny 0,5 1,5 20




2 IIpoekTrpoBaHUE OTHEYIOPHOW KIagKU
JTOMEHHOH I1euu

ITouck mOMONMHUTEIHLHON
uHpopmanuu 1o reme" Buapl

2.1 Pazpymatomiuie pakTopsl, OFHEVIIODOB. HOLOIES . [1K-3 — 3yB;
. . TH B, UCTIOJb UXCS TIPH
JeWCTBYIONME HA (PYTEPOBKY TOMEHHON 0,25 - 15 YHOPOB, Yot P Otuetsl [IK-11 — 3ys;
2 BBIKJIaJIKE (PyTEepOBKHU JTOMEHHOMN
neun. ®yHIaMeHT JOMEHHOM 1neun [1K-12 - 3yB
neyu, oomue TpedoBaHus K
OTHEYNOPHBIM MaTepuagam"
[Torck nONOJIHUTENBHON
. uH(pOpMaLIUU IO TEMaM
2.2 Jlemans noMeHHOM meun. Pasrap " (popman
OcoOeHHOCTH CITYKOBI PyTEepOBKU [1K-3 —3yB;
nemaau. OCOOCHHOCTH BBIKIIAIKU .o N
. 0,25 15 15 nemaan”, "Kamnanus neun", OrueTsl [IK-11 — 3yB;
OTHEYIIOPHOH (yTEepOBKH JICUIaAU U "
CoBpeMeHHbIE MUPOBbIE TEHCHIINH [1K-12 —3yB
ropHa. Tommuaa mBa. 3ymd. "o
o BeIKIaAKe Jemaau", "CrnocoOsl
HOBBIIIEHUS CTOMKOCTHU Jemann"
Ilouck nOmOIHUTEIHLHOMN
nH(pOpMaLUU IO TEMaM:
2.3 I'opn nomenHoi neun. OcoOeHHOCTH "Haznauenue, 0COOEHHOCTH CITYKOBI, ITK-3 — 3yB;
BBIKJIAJIKU OTHEYTIOPHOH (hyTepoBKH 0,25 1,5 15 riyouna 3ymnga", "OcobenHoctu Otuersl [1K-11 — 3yB;
rOpHa. BBIKJIQJIKH OTHEYITOPHOU (PyTEepOBKHU [IK-12 — 3yB
symiida', "OcoOEHHOCTH BBIKJIAIKH
OTHEYNOPHOH (yTepOBKHU ropHa"
ITouck DOMONHUTEILHONU
2.3 OcobenHoctH ciyx0bl GyTepOBKHI uH(bOpMaIIUHU TI0 TEMaM: OTtyeTsl TK-3 — 3vg:
3aIJIEYMKOB, pacrapa U maxrtel. TosmuHa 025 15 20 "TOHKOCTEHHBIE U TOJICTOCTEHHBIE Beimosinenue MK-11 ZB;
(GyTepoOBKH 3aIJICYNKOB, pacmnapa u ' ' 3amieYuky. JlocronHcrsa u KOHTPOJIbHOU MK-12 - 3 B
maxTtel. . Kojomnnukosast 3amura HegpoctaTku", "THIIBI paboTsr Ne2 yB
KOJIOIITHUKOBEIX 3amuT"
HToro mo pazneny 1 4,5 65
2 BcriomorareabHbIe 3JIEMEHTHI
JIOMEHHOW NeYn
2.1 Meramnueckue KOHCTPYKIUU 025 6.4 ITouck nOnOIHUTENBHOU OT4eTh! [1K-3 —3yB;
JOMEHHOM €YU U CUCTEMA OXJIAXKIACHUSA ' ' UH(POPMALIUH 110 TEMaM: [IK-11 — 3ys;




JTOMEHHOH IIeun

"HasHnaueHue cucTeMbl OXJIaXKICHHUS,
BU/IbI OXJIQKIAIOIINX PEareHTOB,
THUIIBI CUCTEM OXJIAXKICHHUS
IoMeHHBIX neder”, " Tumsr
XOJIOAUJIBHUKOB, UCTIOJIb3yEeMbIEC B
pa3IMYHBIX 30HaX JIOMEHHOU neyn",
" Cnyx0a KoXyxa JJOMECHHOMU IMeYH,
TOJIIIMHA KOXKYXa 10 BBICOTE
nomenHol neun", " Kymnon mu
KOJIOHHBI IOMEHHOH eyn"

[1K-12 - 3yB

2.2 ApMmatypa JOMEHHOH neuu

0,25

ITouck 1ONOIHUTENBHON
uH(popmanuu o temam: "UyryHnnas
Y IIUIAKOBas JIETKU. MecTo
PacrojoKEeHUs B OTHEYIIOPHOI
¢yrepoBke ropsa. KonnuectBo
aetok", " ®ypMeHHbIN Tpudop.
MecTto pacnionoxeHust QypMEeHHbIX
110 BbIcoTe ropHa. KonnuecTtBo
¢bypMeHHBIX TIpUOOPOB"

OT4eThl

[1K-3 —3yB;
[IK-11 — 3ys;
[IK-12 - 3yB

Hroro o pasneny

0,5

10,4

Hmozo 3a cemecmp

95,4

IK3amMeH/

KYPCOBOH IPOEKT




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

Jins  peamu3anmMy  MPEAYCMOTPEHHBIX  BHJIOB  Y4eOHOW pabOTBl B KadecTBe
00pa3oBaTEeNbHBIX TEXHOJOTHI B MpPENOJaBaHUM IUCUUIUIMHBL «[IpOoeKTHpOBaHUE TOMEHHBIX
neyei» MCHOoNb3YITCA KaK TPAJAWIHMOHHAS M MOIYJIbHO-KOMIIETCHTHOCTHAS! TEXHOJIOTHH, TaK U
TEXHOJIOTHUS TPOOJIEMHOTO M HHTEPAKTUBHOTO O0YUESHHS.

Jlekuun mpoxonaT Kak (opme WHPOPMAIMOHHBIX JIEKIHMH, Tak U B (opMme JeKuuii-
KOHCYJIbTAllMi, TJ€ TEOPETUUYECKUH MaTepuan 3apaHee BbIaeTcss OOydaromuMcs Ui
CaMOCTOSTENIFHOIO W3YYCHHMs, Ul TOJTOTOBKM BOIPOCOB JICKTOPY, TaKHMM 00pa3oM, JIEKLUsS
IPOXOAUT IO THILy BOMPOCHI-OTBETHI-AUCKYCCHs. IMHOrma meknmuu mpoxoAsT B BHIEC
npoOJIeMHOM JIGKIMM C OCBEIICHHEM pa3JIMYHBIX HAYYHBIX IIOJXOJOB K IOCTAaBICHHON
npobieme.

[Ipu mpoBeneHNN MPAKTUYECKUX 3aHIATUI HEOOXOAMMO IeJICHAPABIECHHO MEPEXOAUTh OT
PETPOTYKTUBHBIX METOJI0B O0YyUEHHS K YaCTHYHO-TIOMCKOBBIM M HUCCIIEIOBATEILCKUM METOJaM,
pa3BHBasi JIOTHUECKOE MBIIUICHHE, yYMEHHE apryMEHTHpPOBaTh W OTCTaMBaTh COOCTBEHHOE
noHnManue Bompoca. C 3TOH IeNbl0 BO3MOXXHO HCIOJB30BAaHUE KaK TPAJUIMOHHOM, Tak
npo0JIEMHON ¥ MHTEPAKTHUBHOM 00pa30BaTEIbHBIX TEXHOIOTHA.

Ha  3aHATHSX  1enecooOpa3sHO  HCHOJB30BaTh  TEXHOJOTHMIO  KOJUIGKTUBHOTO
B3aUMOOOYYEHHs, COBMeEIIass ee C TEeXHoIorued npoOnemMHoro oOydenus. Ilpu sTom
HE00XO0AMMO TMOBBIIIATH TTO3HABATEIbHYIO aKTUBHOCTD CTYACHTOB, OPTaHU3Ys CAMOCTOSTEILHYIO
paboTy KaK MCCIIeA0BATEIbCKYIO TBOPUECKYIO ICSTEIHLHOCTb.

Crnenyer WCHOJB30BaTh KOMIUIEKC HMHHOBAIIMOHHBIX METOJOB AaKTHBHOTO OOy4YeHUS,
BKJIFOUAIOIIUii B ceOs:

- co3maHue TPOOJEMHBIX CHTyallMid C TIOKa3aTeNbHBIM pEIICHUEM IPOOIeMBbI
npernoaaBaTeneM U 0e3 Hero;

- CaMOCTOSITENIbHYIO TOUCKOBYIO JIESITEIILHOCTD B PEIICHUH TPOOIIEM, HAIpaBIIEMYIO
IIperoiaBaTesnieM;

- CaMOCTOSATENIbHOE pelIeHne npobiaeM 00yJyarouMuUCs MO KOHTPOJIEM IIPErnoiaBaTeds.

Peanu3anuss WHHOBAaIMOHHBIX METOJOB OOydYeHHMs BO3MOXKHA C HCIIOJIb30BaHHEM
CIICAYIOIINX MPUEMOB:

- PacKpBITHE MPEToAaBaTeNIeM IPUYHH U XapakTepa Heyaad, BCTPEYArOIIUXCs IPU
peleHnu npooiem;

- IGMOHCTpPAIHXS PA3HBIX TOJXO0/I0B K PEHICHUIO0 KOHKPETHOH MPOOIIEMBI;

- QaHAJIU3 MOJYYEHHBIX Pe3yJbTaTOB M OTHICKAHHE I'PaHMIl UX TPUMEHUMOCTH U JIp.

[Ipy mpoBeACHWM 3aKIIOYHUTENBHOTO KOHTPOJII HEOOXOAWMO BBIIBUTH  CTEIICHb

MIPAaBUIBHOCTH, 00bEMa, TIIyOMHbI 3HAaHUM, YMEHH, HaBBIKOB, MOJIyYEHHBIX MPU U3Y4YEHUH
Kypca Hapsily ¢ BBISIBIICHHEM CTETIEHH CAaMOCTOSITEIbHOCTH B TPUMEHEHHH MOTYIeHHBIX 3HAHUH.

K  uHTepakTUBHBIM  METOAAaM, HCHOJb3YyeMbIM IpPH  M3YYCHUU  JAUCHUIUTUHBI
«[IpoexTupoBaHre MOMEHHBIX TeUeii», OTHOCATCS: HCIOIb30BaHHE NPOOJIEMHBIX METOJIOB
W3JIOKEHHST MaTepuallia C TPUMEHEHHEM SBPHCTUYECKHX TPHUEMOB (CO3MaHHe MPOOIIEMHBIX
CUTYyallUi U JIp.); a TAKXKe CO3/1aHUE FIEKTPOHHBIX MPOIYKTOB (IIPE3EHTALHI).

6 YueOHO-MeTOAMUYECKOE 00ecIeueHre CAMOCTOSITEIbHOI PadoThl 00yYaOIIMXCS

Bonpocel ans caMonmpoBepKH TpEeACTaBlI€Hbl B BHJIE IMPAKTUKO-OPUEHTHUPOBAHHBIX
3aJJaHUN JJIS BBIOJHEHHE PAcueToOB MO MPOEKTHUPOBAHMIO OTIEIBHBIX 3JIEMEHTOB HPOQHIIS U
OTHEYITOPHOH KJIaJK! JOMEHHOW MeYH, 75 OLIEHKH YMEHUS UCIOJIb30BaHuUs IPOU3BOJICTBEHHBIX
U TEXHOJIOTMYECKUX JaHHBIX. Takke BOMPOCHl JJIsi CaMOIPOBEPKH  IPEICTaBICHBI
TEOPETUYECKUMHU BOIPOCAMHU, TPeOyIole pPa3BEPHYTOrO YCTHOTO OTBETA, IMO3BOJISIONINE
MIPOBEPUTH YPOBEHb YCBOCHMSI 3HAHUN U OCBOEHUS OOIIMX U MPOPECCHOHANBHBIX KOMIETSHIINN
10 TUCLUIUINHE.



[To nucrumuinne «IIpoekTHpoBaHUE TOMEHHBIX M€Yei» MpeyCcMOTpEeHa ay IMTOpHas U

BHEAYJAUTOPHAs CAaMOCTOSITeNIbHAst paboTa 00yJaromuxcs.

Ay,I[I/ITOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IpEAIoIaracTt peieHNE KOHTPOJIbHBIX

3aa4 Ha MPAKTUYCCKUX 3aHATUAX.
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HpI/IMepH])Ie BOIIPOCHI JIA 0TYETA IO U3yYa€eMbIM TEMaM

[TousTHe nmpoekTa

[IpuHUUITBI TPOEKTUPOBAHUSA

[Topsiok pa3paboOTKH, COTIIACOBAHUS M YTBEPKICHUS MPOSKTHON JOKYMEHTAIHH
OTanbl IPOEKTHON MOArOTOBKH CTPOUTENLCTBA

OCHOBHOM IPOEKTHBIN JOKYMEHT

CocraB nmpoekTa

PaGounii npoext

CocraB paboueil JOKyMeHTaluu

[Tpodune noMeHHOM neun: onpeesieHne, OCHOBHbIE 3aBUCHMOCTH, METO/Ibl pacuéTa
Ha3nauenue u ycTpoOHCTBO IAXThl JOMEHHOM I1€4YH, ONPEEICHUE €€ pa3MepOB.
3aBUCHMOCTh Pa3MEPOB M OYCPTAHUS IIAXTHl JOMEHHOM MEYH OT Pa3IUNIHBIX (DAKTOPOB
Ha3nauenne u yCTpOMCTBO KOJIOIIHMKA JIOMEHHOM II€4M, 3aBUCUMOCTb pPa3MEpPOB
KOJIOIITHUKA JIOMEHHOM NeYH OT pa3INuHBIX (PaKTOpOB

Pacnap nomennoi neun. OCHOBHBIE pa3mepbl. TexHoaornyeckas poiib. 3aBUCUMOCTh
pa3MepoB pacrapa JOMEHHOU MeYH OT pa3InyHbIX (PaKTOpOB

3aruieyuKy TOMEHHOM NleuH. 3aBUCUMOCTh Pa3MEpPOB U OUEPTaHUs 3aINIEYUKOB IOMEHHOMN
[€4YH OT pa3IU4HbIX (PAKTOPOB.

['opH nOMeHHO# nTeun. 3aBUCUMOCTh pa3MEPOB FOPHA JOMEHHOM MeUn OT pa3IMYHbIX
¢dakTopoB

[Tpoduns nomenHoM neun. ParmonansHbie pa3Mepsl 1 OYepTaHUE OTAEIBHBIX JJIEMEHTOB
npoduns

[Tpoduns nomenHo# neun. TexHomorndeckas: pojb KaKI0T0 dJIeMEeHTa MPOQuIIs.
Pa3pymatoiue gaktopsl, neiicTByronue Ha pyTepoBKY JOMEHHOM MeYH.

OyHAAMEHT IOMEHHOM NeYHu.

Jlemane nomenHou neun. Pasrap nemanu.

Oco0eHHOCTH BBIKJIAIKK OTHEYNOPHOU (DyTEpOBKH JEIaAN U TOpHA.

TosnuuHa NIBOB IIPH BBIKIJIAJIKE OTHEYIIOPHOM KJIaJKH JEIIa Iu.

3ymig. OyHKIHH.

Oco0eHHOCTH BBIKJIAIKH OTHEYIOPHOU (hyTepOBKH FOpHA.

OcobenHocTH cy>K0bl PyTEPOBKH 3aIJICUMKOB, pacrapa U MIaxThl.

KonomnukoBas 3ammura.

Meramuueckue KOHCTPYKIIMU JJOMEHHOM TTEeYN.

CucreMa OXJIaXKIEHUS TOMEHHOHU IIEYH.

ApmMarypa TOMEHHOH NeYH.

IIpumepHBbIe KOHTPOJILHBIE PA00THI

KonTtpoubnas padora Nel «PannonajbHoe ouepTaHue U pasMepbl NPoQuIIsa 10MEeHHOMI

neam»

[To mpencTaBIeHHBIM PUCYHKaM OY€pPTaHUS U pa3MepoB Mpoduieil JTOMEHHBIX Meyei
ornpeAenuTh HanboJiee palliOHaATIbHBIN.

[To mpencTaBIeHHOMY PUCYHKY ONUCATh pa3BUTHE MPoduis 1oMeHHoi neun. Onucarb
JIOCTOMHCTBA U HEIOCTATKU MPEICTaBIEHHBIX Npoguien
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KonTpoabHas padora Ne2 «OraeynopHbie MaTepuab»
1. Oraeymnopnas ki1aaka 3amiedukoB. OCOOCHHOCTH.




2. Jlemamp JOMEHHOM IMEYH: Pa3HOBHUIHOCTH KOHCTPYKITUH, TUANIa30H WX MCIIOIH30BaHUS,
MPUMEHSIEMbIE OTHEYTOPHBIC U3/ICTHS U MaTEPHUAIbl TEXHOJIOTHIECKAs POJIb, 0COOCHHOCTH
KOHCTPYKIUH.

3. Orneynopnas ¢pyTrepoBKa JOMEHHOH 1eur. Bupl oraeynopoB. OObSICHUTE CIIOCOOBI
BBIKJIAJIKA Ka)KJIOT0 dJIeMEeHTa pOoduIs

4. OraeynopHas KjaJKa JOMCHHOW NEUN: XapaKTePUCTHKA (PaKTOPOB, CIIOCOOCTBYIOIINX €
COXpaHEHHUIO.

5. XapakrepucTrka pa3pymarnmux GakTopoB, ISHCTBYIONUX Ha OTHEYIIOPHYIO KIAAKy
JTOMEHHOU II€YU.

6. KomomHukoBas 3amuTa: Ha3HAYCHUE, PA3HOBUTHOCTH KOHCTPYKITUI

7. dyHAaMeHT JOMEHHOM Me4u: Ha3HaueHue, OCHOBHbBIE TPEOOBaHUSI, 0COOCHHOCTH
KOHCTPYKITUH.

AKP Ne4 «BpltoniHEHHE OTHEYIIOPHOM KJIaJKU JOMEHHOM Meun»

1. Onwucars npeacTaBIeHHBIN CIIOCO0 BBIKIAIKHK Jenaau. Jate pacmmdpoBKy mO3UIUi

3. OnwucaTth TEXHOJIOTHIO pa3rapa (yTepoBKU MO MPEICTaBICHHOMY PUCYHKY

12
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boipedod &b

KypcoBoii mpoeKT BBINONHIETCS OOY4YarOUIMMCS CaMOCTOSITENBHO 1107 PYKOBOJCTBOM
npernojasatens. [Ipy BBIIOIHEHUH KypCOBOI'O NMPOEKTa OOYdYarOIIMHCs JTOJKEH M0Ka3aTh CBOE
yMeHHe padoTaTh ¢ HOPMATUBHBIM MAaTE€pUAIOM U APYTUMHU JIMTEPATYPHBIMH HCTOYHUKAMH, a
TaKK€ BO3MOYKHOCTb CHUCTEMATHU3UPOBaTh U AHAIM3MPOBATH (AKTHUECKUH Marepuan u
CaMOCTOSITENIbHO TBOPUECKH €0 OCMBICIIUBATD.

B Havane wn3ydeHus IUCLMIUIMHBI IpernojaBareib MpeajaraeT TEeMaTUKy KypCOBOI'O
MPOEKTa MO IUCHHIUIMHE, KOTOpas MpPEeACTaBiIsieT COOOH BBHIMONHEHHE pacdera Npopuis H
OTHEYMOPHON KJIagKu Uil JAOMEHHOH Me4Yd C M3BECTHBIM JUAaMETPOM T'OpPHAa U CBIPbEBBIMU
ycioBusiMu pabora neuu. [Ipuuem, s sTasioHa oOydarolieMycsl MpeajaraloTcsl MoKa3zaTenu
pabotel nomenHoit meun [TAO «MMK» B nepuon pabotsl ¢ Haumyummmu TOII. Kaxmsrii
o0yJaroImuiicsi UMeeT B KadecTBE JSTaloHa pazindHble goMeHHble meun [TAO «MMK», a
JMaMeTpbl FOPHA IPOSKTUPYEMOM TOMEHHOM Meu Y 00y4aroluXxcs He COBIAJatoT.

[TpenonaBarens GopMyIHpyeT 3aJaHUE MO KypCOBOMY IMPOEKTY U PEKOMEHAYET MepeyeHb
JIUTEPATYPBI VISl €r0 BHITIOJHEHUS.

B mnponecce HammcaHus KypcoBOrO MpoeKkTa OOydarolUics JOJKEH pa3o0parbes B
TEOPETUYECKHX BOMpOcax U30paHHOM TeMBbl, CAMOCTOSTENLHO MTPOAHATU3UPOBATh MPAKTHUECKHUHA
MaTepuai, pa3o0paTth U 00OCHOBATh MPAKTHUECKUE MPEJIOKEHHUS, CAeNIaTh pacueT npoduis u
OTHEYNOPHOI (YTEepOBKH, BBIIOJHUTH YEPTEK BEPTUKAIBHOIO pa3pe3a CIPOEKTHPOBAHHOU
JIOMEHHOH ey Ha MUWUIMMETpoBKe (BaTMmaHe) (opmara Al mnm B mporpamMme rpapuyecKkux
PENAKTOPOB Ha KOMIIBIOTEPE.

[IpumepHoe 3a1aHKe Ha BBIIOJIHEHNE KYpPCOBOTO MPOEKTA MPEACTABIECHO B MPUIIOKEHUN 1.
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7 OuneHOYHbIE CPeICTBA /IS IPOBeAeHHsI POMEKYTOUYHOM aTTecTaluu

a) H.]IaHI/IpyeMble pe3yJabTaThbl Oﬁy‘leHI/IH H OLICHOYHBLIC CPpEeACTBA AJIsI IPOBCACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecranmmm.

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIMH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

[TK-3 - TOTOBHOCTBIO HCIIOJIB30BATh (DU3UKO-MAaTEMATHUECKH arapar JUisi pEIICHUs 3a/1a4, BOSHUKAIOMINX B X0¢ MPo(ecCHOHALHON NeITeTbHOCTH

3HaTh —  DJIEMEHTEI HaqepTaTeJH,Hofz’I HepequL TCOPCTUYCCKUX BOIIPOCOB K 3K3aMCHY:
TCOMETPHH u koMnbroTepHoii | 1. [IpUHIMITEI TPOEKTUPOBAHMUS.
rpaguku, nporpammHubie cpexactsa | 2. IIpoexTHas moKymeHTaus
KOMITBIOTEPHOH rpaduku 3. IpuHuuMnD BRIMOTHEHHUS B TpapUuecKoM peaakTope paspesa GyTepoBKH JICIIAIH
—  OCHOBHBIE METOJIbI PACUETOB OCHOBHBIX | 4. BO31yIIHOE OXNTaX/ICHUE JIEIIAH: HA3HAYECHUE, KOHCTPYKTHBHOE UCIIOJHEHUE
KOHCTPYKLHOHHBIX y3JIOB; 5. Omucarb METOAMKY pacueTa KOJIMYEeCTBA OTHEYIIOPHBIX W3ACIUN B JICIAIH.
— OCHOBHBIE METOABI  MccienoBanuii, | 6. ONHUCAaTh METOBI UCCIICAOBAHKS TIPH IPOCKTUPOBAHNUH TOMEHHBIX IeYei
UCIIOJIB3YEMBIX B  IPOEKTUPOBAHUU
JIOMEHHEIX ITeuei
Ymetp — BBIIIOJHATH IIPOU3BOICTBCHHBIC nu HpI/IMepHLIe MPAKTUYCCKUC 3aJJaHUsA JJI1 DK3aMCHa:
TEXHOJIOTHYECKUE PACUETHI 1. PaccuuTaTh KOJIMYECTBO MPSMBIX U KIMHOBBIX H3JEIUI HOPMATHHOU JIJTMHBI B
—  paboTaTh c COBPEMEHHBIMH KOJIbLI€ IIAMOTHOMW KJIAJIKK C BHYyTPEHHUM JUAMETPOM &,5 M.
MIpPOrpaMMHBIMH  CPEACTBAMH pacyeTra 2. BrmmomHUTE DOCKH3 U paccuuTaTtb KOJIMYCCTBO BCPTHKAJIBHBIX W  JIMHY
PAa3IMYHBIX KOHCTPYKIMIA TOPU30HTAIBHBIX TPaUTUPOBAHHBIX OJIOKOB B Nemaau ¢ dy=12,8 M.
3. Paccuntarth KOJIMYECTBO MYJUTUTOBBIX W3JCIMA W JUIUHY TepuepuitHbIX
YIJIEPOAMCTHIX OJIOKOB B HEUETHOM psily KOMOMHUPOBaHHOM Jieraau ¢ dp=12,8 m
4. PaccunTath pa3Mepbl 3aMKOBOTO 0JIOKA B YIVIEPOAUCTON KIIaJIKe CTeH ropHa —10M.
5. BBIMOTHUTH 3CKHU3 TOJICTOCTEHHOTO pacmapa nuamerpom 11,3 M u paccuutaTh
KOJIMYECTBO MPSAMBIX U KJIMHOBBIX U3/I€TUH HOPMAJIbHOM JJIMHBI BO BHYTPEHHEM
KOJIBIIE.
Braners —  HaBBIKAMHU pPabOTHI C COBPEMEHHBIMHU IIpuMepHBIE paKTUYECKUE 3aJaHUs IS DK3aMEHa:
MIPOrpaMMHBIMU cpenctBamu | 1. BBIMOIHUTB 3CKU3 ABYXKOIBLEBON YIIIEPOANUCTOHN KKK B paiioHe 3ymida u
MOATOTOBKH KOHCTPYKTOPCKOM paccuuTaTh KOJIMYECTBO YIIIEPOIUCTHIX OJIOKOB B HAPYKHOM KoJiblie eciu dg = 12,3
JIOKYMEHTAINH, M.
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CTpyKTypHBI
DJIEMEHT

KOMIICTCHIINH

[Mnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA

—  -Ha4YaJbHBIMU HaBBIKAMH
KOMITBIOTEPHOH rpaduku

2. BBEIMOTHUTE 3CKU3 HEOXJIAXKIAEMOM YaCTU BBICOTOU 4 M TOJICTOCTEHHOH IMIAXTHI U

paccuuTaTh KOJIMYECTBO NPSIMBIX IMOJTYTOPHBIX IIAMOTHBIX U3/1€J1Il BO BHYTPEHHEM
KOJIbLIE KJIaJIK1, PACIIOJIOKEHHOM B CEpe/IMHE JaHHOI'0 Y4acTKa, €CIIM Hapy>KHbIH
JMaMeTp BEPXHEro KoJblia paBeH 7,4 M, a HUXKHEro — 7,8 M.

[1K-11 - rOTOBHOCTBIO BBISIBJIATH OOBEKTHI IS YIyUIlIEHUS B

TEXHHUKE U TCXHOJIOI'NH

3HaTh —  YCTpOWCTBO JjOoMeHHOW meun u ee | [IpumepHble TeopeTHUECKE BOIPOCHI Ul SK3aMeHa
TEXHUYECKUE XapPAKTEPUCTHKU; 1. HasnaueHue u yCTpOMCTBO IIaXThl JOMEHHOM Me4YH, OIpe/esieHre e€ pa3MepoB.
—  OCHOBHBIE COOTHONIEHHS pa3Mepos | 2. Bepxuss yacth pyHmaMeHTa TOMEHHON 1eun: e€ hopma, pasmMepbl, MEPONIPUATHSA T10
OTIOEJIBbHEBIX yacTen npoduis YBEJIIMYEHHUIO CTOUKOCTH
JIOMEHHOM I1e4H; 3. @dypmeHHblii npuboOp: Ha3HaueHue, TpeOOBaHUS K HEMY, [EPCIEKTHBBI
— OCHOBHBIE COOTHOILIECHHS pPa3MEpOB YCOBCPIICHCTBOBAHHUA.
OTJIENIBHBIX yacTei npodmms | 4. TIpoduiis 1oMeHHOM nedn: onpeiesneHne, OCHOBHbBIC 3aBUCHMOCTH, METO/IbI pacyTa.
JOMEHHOM  Te4u, [pPUHLIUIOBL | 5. TopH JOMEHHOH TIeYd: Ha3HAYCHHE, 30HUPOBAHHUE OOBEMOB, OIpPEIEIICHUE
napameTpsl, Biausomme Ha TOII pa3sMEpOB.
MeTaJLTypruuecKHX IPOIIECCOB 6. 3armieynku JOMEHHOH Meyn: 0COOEHHOCTH KOHCTPYKIIMH, OTNIpe/IeJICHHEe OCHOBHBIX
pa3MepoB.
Ymern —  (opmynupoBaTh OrpaHUYEHUS U 1. BBISIBUTH JOCTOMHCTBA U HEOCTATKU MPEACTABICHHBIX MPOoduUIei
MIPEICIIOB YIPABIIEMOCTH OTACIBHBIX 27620
TEXHUYECKUX KOMIIOHEHTOB; #5640 2762
210500 10000
—  BBISBJIATH JOCTOMHCTBA U HEIOCTATKH g | g 12 3 o 2%
y g
B KOHCTPYKIUH } % ©f (Ll
— pacrno3HaBaTh dPPEKTUBHOE PEIICHUE g 4830% ¥ o 25 1020
oT He3()(HEKTUBHOTO; 5|11 gt g | W) LI g [
g WeYa|"| Lo | & [LEBT Y w7 g |
g st | i
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gl Ve Tz 2 8] | 2o
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CTpyKTypHBI

3JIEMEHT ILtanupyemsie pe3ynbTaThbl 06y11eH1451 OLeHOYHBIE cpencraa
KOMIIECTCHIINHU
Buianers METOJAaMH MOBBIIIEHUS CTOUKOCTU

AJIEMEHTOB KOHCTPYKIIHH;

HaBBIKAMUA M METOIUKaMU 000OIeHUs
pe3yJIbTaTOB peIICHHS,
IKCIIEPUMEHTATIHLHON JCSITeTbHOCTH;
criocobaMy OIEHMBAaHHUS 3HAYMMOCTH
u MIPAKTUYECKON IIPUTOTHOCTH
MOJTyYEHHBIX PE3y/IbTaTOB

1. Onmcare TEXHOIOTHIO pa3rapa GyTepoOBKHU MO MPEICTABICHHOMY PUCYHKY

TIK-12 - cioco06

OXPaHbI OKPYKAIOIIECH CPEabI

HOCTBIO OCYIIECTBIISITH BBIOOP MAaTEPHATIOB IS U3 pa3IMYHOr0 Ha3HAYCHHS C YIETOM JKCILTyaTallMOHHBIX TPEOOBAHHUH 1

3Hath — TpeOOBaHUS CTAaHAAPTOB U TEXHUYECKUX N
CIIOBHIA TTpH PO THPOBAHHE pUMEpPHBIE TEOPETUYECKUE BOIPOCHI JJISl IK3aMEHa
Y 5 ’ 1. 3a30ps! ¥ MBI B OTHEYNOPHOM KJIaJKe TOMEHHOW Neun: Ha3HauYeHHeE, OTlpeIesieHIe
OCHOBHBIE IIPUHIIUIIBI IOJ00pa
PHHI e pa3MepoB, MaTepUabl 1) UX 3aIOTHEHUS
OTHEYIIOPHBIX U3/IEIUI U MAaTEPHUAJIOB o
yrop o P 2. Koxyx TOMEHHOM Neuu, pa3HOBHIHOCTH KOHCTPYKTUBHOI'O UCIIOJTHEHHUS,
JUTSI BBITIOJIHEHUSI OTHEYITOPHOM KJIa/IKH MATEPHAIL 1A H3TOTOBICHHA
B Pa3JIMYHBIX 30HaX paboyero
p p 3. dyrepoBka ropHa: BUJbl IPUMEHIEMbIX OTHEYIOPOB U TPeOOBaHUS K HUM
IIPOCTPAHCTBA.
YMerb o o
WICHTHQUIMPOBATh  HA  OCHOBAHMH | | Opycar, IPEJICTaBICHHBIN CIOCcO0 BBIKIAJIKU Jiemaau. JJaTh pacppoBKy HO3UIHMA.
MApKHPOBKM  KOHCTPYKIHMOHHBIC M| OG03paunth HCMONB30BaHHbIE MATEPHAIEL.,
DKCIUTyaTallMOHHBIE ~ MaTepuaiabl U
OTIPENIEeTSATh BO3MOXKHBIE OOJACTH WX
IPUMEHEHHUS
Bragers HaBbIKAMHU T[OUCKa HWHPOpMAIUU H

onpezeneHuss GU3NUECKUX U (PU3UKO-
MEXaHNYECKUX CBOMCTB MaTCpHrajoB,

1. Onrcath npecTaBIeHHbIN CIOCO0 BBIKIAAKH jemand. OObsICHUTH CBOHCTBA
MAaTEepHAJIOB, HCIIOJIb3YEMBIX ITPU BBIKJIAJIKE JIEIIAIH.

18




CTpyKTypHBII
3JIEMEHT
KOMITCTEHIINU

[Mnanupyembie pe3yabTaThl O0ydeHUS

HCII0JIb3YCMbBIX B PA3INMYHBIX
KOHCTPYKIUAX JIOMEHHOM cyu,

O1cHOYHEIC cpe€actBa
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0) [lopsinok nMpoBeeHUsI MPOMEKYTOUHOI aTTeCTALMU, OKA3aTe/IH U KPUTEPHH
OlleHUBAHMS:

[Ipomexyrounass arrecrauus 0o aucuuiuinHe «lIpoekTupoBaHHE JOMEHHBIX IEYEN»
BKJIIOYAET TEOPETHUYECKHE BOMPOCHI, IMO3BOJIAIOIINE OLEHUTh YpPOBEHb YCBOGHUS
00yJaroIUMUCs 3HAHUH, U TIPAKTHYECKUE 3aJ]aH¥sI, BBIBIISIONINE CTENIEHb COPMUPOBAHHOCTH
YMEHMIH W BIAJCHHM, MPOBOAUTCS B (GopMe dK3aMeHa U B (OpME BBIMOIHEHUS M 3aIUTHI
KYPCOBOTO IIPOEKTA.

DK3aMeH 1O JaHHOW JUCHMILIMHE MPOBOJIUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
omseram, KaXAbIH M3 KOTOPHIX BKJIIOYACT 2 TEOPETHUYECKUX BOMPOCAa M OJHO MPAKTHYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIH4YHO» (5 06ayuioB) — 00ydaromumiics JeMOHCTPUPYET BBHICOKHI yPOBEHB
c(hOpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIy0OKoe 3HaHue
y4eOHOTrO MaTepuayia, CBOOOJHO BBINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSMH, YMEHUSAMHU, TIPUMEHSET UX B CUTYallUAX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOydJarouuicss JEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHS, YMEHHSI OCBOCHBI, HO JIOMYCKaIOTCS
HE3HAYUTEIIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYJAHCHHUS TMPU aAHATMTHYCCKUX OICPAIHsIX,
MepeHoce 3HaHUI ¥ YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIUH.

— Ha OIEHKY <«YAOBJIETBOPUTENbHO» (3 Oamra) — oOydJaroImuics JIEMOHCTPUPYET
MIOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: B XO0/€ KOHTPOJIBHBIX MEPONPUITUN
JOMYCKAIOTCS OIMMOKU, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWH, HABBIKOB,
OOyYaloIUICS HWCIBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHHUS MpPH ONEPUPOBAHUM 3HAHUAMU U
YMEHHSMH IPU UX MIEPEHOCE HA HOBBIC CUTYAIINU.

— Ha OIEHKY «HEYAOBJIETBOPUTENbHO» (2 Oamna) — oOydarouuiicss ITEeMOHCTPUPYET
3HaHud He Oonee 20% TeopeTHdecKoro MaTepuaina, JOIYCKaeT CYUIECTBEHHbIE OLIMOKH, HE
MOJKET MTOKa3aTh UHTEIUIEKTYyalIbHbIe HABBIKU PEUICHHS MPOCTHIX 33]1a4.

— Ha OIIEHKY «HeY/AO0BJIETBOPUTEAbHO» (1 Oamr) — oOydaromuiicss He MOXKET MOoKa3aTh
3HaHHUS Ha YpPOBHE BOCIPOM3BEACHHS M OOBACHEHUs HWH(POpMAllMK, HE MOXET I0Ka3aTh
WHTEJUICKTYaIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

KypcoBoil mpoekT BBINONHAETCS TMOJ PYKOBOACTBOM IMPENOJaBaTeNsi, B MPOLIECCE €ro
Ham¥CcaHusl 00yJarOIIUIiCs pa3BUBaeT HABBIKM K HAydyHOW paboTe, 3aKpervisisi M OJJHOBPEMEHHO
pacimupsisi 3HaHUs, TONy4YeHHbIe MPH U3ydeHUH Kypca «[IpoekTHpoBaHUE JTOMEHHBIX TEUe.
[Ipu BBINOTHEHUH KYpCOBOTO MPOEKTa 00yUarolUics T0JKEH MOKa3aTh CBOE YMEHHE padoTaTh
C HOPMATHUBHBIM MaTEPHUAIIOM U JIPYTUMH JINTEPATYPHBIMH UCTOYHHKAMHU, a TAK)KE BO3MOKHOCTh
CUCTEeMATH3MPOBATh M AHAIU3UPOBATh (PAKTUYCCKHA MaTepHal U CaMOCTOSITEIIBHO TBOPYCCKU
€r0 OCMBICITUBATD.

B mnpomecce HamucaHus KypcoBOro NpoeKTa OOYy4aroluiCs JOJKeH pa3o0parbcs B
TEOPETUYECKHUX BOMPOCaX U30paHHOU TEMBI, CAMOCTOSTEILHO MTPOAHATU3UPOBATH IPAKTHUECKUN
Marepua, pazoopath 1 000CHOBATH MPAKTHYECKUE TIPEITTOKECHHS.

IMoka3zaTesu M KPpUTEPUM OLIEHUBAHMS KYPCOBOI0 NMPOEKTA:

— Ha OILIEHKY «OTJMYHO» (5 OaJlJIOB) — MPOEKT BBIIIOJTHEH B COOTBETCTBUU C 3aJaHUEM,
oOyJaroIuiicsl ToKa3bIBaeT BHICOKUI YPOBEHb 3HAHMI HE TOJIHKO Ha YPOBHE BOCTIPOU3BEICHUS U
o0bscHeHHUST WHGOPMAIMK, HO W HWHTEJUICKTyaJbHbIE HABBIKM DEIICHUs MpoOJieM W 3ajad,
HAaXOXJCHUS YHHUKaJIbHBIX OTBETOB K IMpoOJeMaM, OIIEHKH U BBIHECEHUS KPUTHYECKUX
CYXKJICHUH;

— Ha OLIGHKY «Xopomo» (4 0anyia) — MPOEKT BHIMOJHEH B COOTBETCTBHM C 3aJlaHUEM,
0oOydJaronuiics MOKa3bIBaCT 3HAHMSI HE TOJBKO Ha YPOBHE BOCTIPOW3BEACHUS W OOBSICHEHUS
uH(OpMallUY, HO U HMHTEIUICKTYalbHbIE HABBIKH DEIICHUS MpoOJIeM W 3aaay, HaXOXICHUS
YHUKQJIBHBIX OTBETOB K TIpoOsiemMam;
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— Ha OLIEHKY «yAOBJIETBOPUTEJIbHO» (3 Oayiia) — MPOEKT BBHINOJHEH B COOTBETCTBUU C
3a/laHueM, OOyYalolIUiiCs TOKA3bIBACT 3HAHUS HA YPOBHE BOCIPOU3BEICHUS U OOBICHEHUS
nH(pOpMaLIUY, UHTEJUIEKTYalIbHbIe HABBIKM PELICHUSI IPOCTHIX 33]1aY;

— Ha OLEHKY «HEeY/OBJIeTBOPUTEJbHO» (2 Oaia) — 3a/1aHue IPEeroAaBaTessl BhIIOJIHEHO
YaCTUYHO, B MPOIECCE 3aIUThI MPOEKTa O0YUYAIOLIUICS TOMYCKAaeT CYLUIECTBEHHbIE OUINOKH, HE
MO’KET II0Ka3aTh UHTEJUIEKTYalIbHbIE HABBIKM PELIEHUSI IOCTABJIECHHOM 3a/1a4H.

— Ha OLEHKY «HeyJI0BJeTBOPUTeIbLHO» (1 Oami) — 3amaHue mpenofaBaTelisi BBITOJIHEHO
YaCTUYHO, OOYYAIOLIMIICI HE MOXXET BOCIIPOU3BECTH U OOBSICHUTH COJACpPKAHUE, HE MOXKET
M0Ka3aTh UHTEIJICKTyaJ IbHbIe HABBIKU PELICHHsI IOCTABICHHO 3a/1a4u.
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8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieYeHHue TUCIHIIINHBI
a) OcHoBHas JiUTEpaTypa:

1 [aitnoBuy, O.U. MaaycTpuanbHble CUCTEMBI U 000PYAIOBaHHE B METALUTYPruu . yueOHOe
nocooue / O.W. IlaiinoBuy. — Mocksa : MUCHUC, 2011. — 144 c. — ISBN 978-5-87623-
502-2. — TeKcT : ANeKTPOHHBIN // DNeKTpOoHHO-0ubInoTeuHas cucreMa «Jlanpy : [calT].
— URL: https://e.lanbook.com/book/117401

2. OCHOBBI METAJUTYPrUYECKOT0 IPOM3BOJICTBA : yueOHuk / B. A. burees, K. H. Bnjosun, B. M.
Komoxonbies [u ap.] ; mox obmieit penakiueit B. M. KonokomneiieBa. — 2-¢ u31., cTep. —
Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Tekcr :
AJIEKTPOHHBIN // JIaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/129223 — Pesxum gocTyna: it aBTOPH3. MOJIb30BATEIICH.

0) lomo/iHUTeILHAS JIUTEpPATypa:

1. 3uranmmn, M.T'. IIpoexkTupoBaHue anmnaparoB MbUIETA300YUCTKY : yueOHOe mocobue / M.T.

3uranmmH, A.A. Komecuuk, A.M. 3uranmmi. — 2-¢ u3z., nepepad. u gon. — CaHKT-
[TetepOypr : Jlanb, 2014. — 544 c. — ISBN 978-5-8114-1681-3. — TekcT : 3JeKTPOHHBIN
//DNEeKTPOHHO-ONOIHOTETHAS cucrema «Jlaab) : [caliT]. — URL:

https://e.lanbook.com/book/53696.
2. Uenes, C.A. MeTayuyprudeckue TEXHOJIOTHH. MeTaTyprus YEpHBIX METAIIOB : y4eOHOe
nocooue / C.A. Usnes, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN 978-

5-906846-57-0. — Tekcr : 27eKTPOHHBIHN // DNeKTpOHHO-OMOMHMoTeYHas cucremMa «JlaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

B) MeToauuyecKkue yKa3aHus:

1 Konomnés A.Jl. YueOHOe mpoekTHpoBaHUE AOMEHHOro Iiexa. KoHCmekT nekiuit K
yueOHbIM  aucuumiiuHam  «lIpoexktupoBanue gomeHHo meun» U «KoHCTpykmuum u
MIPOEKTUPOBAHKE TOMEHHOTO Liexa». DnekTpoHHas Bepcus. MI'TY, 2012.

2 KoMIIIeKT 3JeKTPOHHBIX TaOJHII U1 PacyETOB y3JI0B i KOHCTPYKIIMIA JOMEHHOH TIeUH C
3aJJaHHBIM JUaMeTpOM ropHa. DnekTpoHHas Bepcust. MI'TVY, kad. MuXT.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcebl
ITporpamMHoe oOecrnieueHue

Haunmenosanue I10 Ne noroBopa Cpok AeiCTBUS TUIEH3UU
MS Windows 7 HA-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager 1(3_}386021H0 pacmpocTpaHseMoe GeccpoHO
7Zip CBOOOJTHO PacTpOCTpaHsIeMOe | OECCPOUHO

HNHTepHeT-pecypcesl
— HanuonansHast HHQOpMaIMOHHO-aHATUTHYECKask cucTeMa — Poccuiickuii HHIEKC HAyqHOTO
mutupoBanus (PUHLI). — URL: https://elibrary.ru/project_risc.asp.
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https://e.lanbook.com/book/117401
https://e.lanbook.com/book/129223
https://e.lanbook.com/book/53696
https://e.lanbook.com/book/108106
https://elibrary.ru/project_risc.asp

— ITouckosas cucrema Akaaemust Google (Google Scholar) — URL.: https://scholar.google.ru/.
— Undopmanmonnas cucrema — EnnHoe okHO noctyna kK nHpopManuoHHbIM cuctemam — URL:_
http:window.edu.ru/.

—  ®enepa’bHOE TOCYIApCTBEHHOE OOKETHOE yupekaeHne «DenepaabHblii  HHCTHTYT
MIPOMBIIIICHHON COOCTBEHHOCTHY. — Peskum mocrtyma: https://wwwl.fips.ru/
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9 MartepuajibHO-TEXHUYECKOE o0ecneyeHue JUCHUILTHHBI (MOTYJIs1)

Tun u Ha3BaHUE ayJUTOPUU

OcHalueHue ayuTopun

YyeOHast ayuTopus ass
MPOBEICHUS 3aHATUI
JIEKIIMOHHOI'O TUIIA

Texandeckue cpeacTBa 0OyueHHUs, CIyKaIIUe IS
npeacTaBiIeHus yueOHoM nHpopMauy 60NbIION ayAUTOPUH:
MYJIbTUMEUIHBIC CPEICTBA XPAaHEHHS, TIepeaadn U
MpeaCTaBIeHHUS yueOHOM nH(pOopMaIHH.
Crienmanu3upoBaHHas MeOeb

VYyeOHas ayquTopus ais
IIPOBE/ICHUS MPAKTHYECKUX
3aHATHI

Texuuueckue cpencTBa 00ydeHus, CayKaue 1is
MpeCTaBICHHS yueOHOM nH(pOpMAIK OOJBIION ayAUTOPUH:
MYJIbTUMEINIHBIC CPEJICTBA XPAHCHHUSI, TIEPEIAvH U
MpeACTABICHUS y4eOHOW HMH(POPMAIIHH.
Crienan3upoBaHHas MeOeIb

YyeOHast ayuTopus Ais
BBITIOJTHEHUS KYPCOBBIX
MPOEKTOB (paboT)

Kommerorepnas texuuka ¢ makerom MS Office, ¢
MOJIKJIIOUEHUEM K ceTH «HTepHeT» U ¢ 10CTynoM B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BATENBHYIO CPEIY
YHHUBEpPCUTETA.

CriennanusupoBaHHas MeOeb

VYyebnas aynuropus s
IPYIIOBBIX U
WH/IMBUyATbHBIX
KOHCYJIbTAIU, TEKYIIEero
KOHTPOJIS U
MIPOMEXKYTOUHOU
aTTeCcTalluu

KomnbrotepHas Texnuka ¢ nakerom MS Office, ¢
MOJIKITIOYEHUEM K ceTH «HTepHeT» U ¢ JOCTyIoM B
NIEKTPOHHYIO HH(POPMAMOHHO-00pa30BATENBHYIO CPELY
YHUBEPCHTETA.

CrneunanusupoBaHHas MeOesb

[Tomewmenue st
CaMOCTOSITENIbLHOM pabOThI

KomnbrotepHas Texnuka ¢ nakerom MS Office, ¢
IIOJAKJIIIOYECHUEM K CCTH «I/IHTepHeT» H C IO0CTYIIOM B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpeay
YHHUBEPCHTETA.

CrennanusupoBaHHas MeOesb

[Tomemenue st XpaHeHUs
1 IPO(UITAKTHIECKOTO
o0ciTyk1BaHUs y4eOHOTO
o0opynoBaHus

Crnenuanu3upoBaHHas MeOelb.
WNHcTpyMeHT 115 npodMIIaKTUKY J1a0OPaTOPHBIX YCTAaHOBOK
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[MPUJIOXEHME 1
3asiaHue Ha BBIIIOJIHEHUE KypCOBOIO MTPOEKTa o JucuuIuinHe "lIpoeKkTupoBanne JOMEHHBIX
neyen"”
Tema kypcoBoro npoekta: "[I[poekT JOMEHHOM €4 ¢ 3aJaHHbIM JJUaMeTpOM ropHa'

1. Pacuémmnasn wacms npoexma (BBIIOTHICTCS HA TOTOBBIX OJaHKAX):

1.1. Onpenenuts NPOU3BOIUTEIBHOCTD IPOEKTUPYEMOM TOMEHHOH Teuu;

1.2. Paccunrtats npoQuisb;

1.3. BeiOpaTh 4KCIIO U AHAMETP BO3AYIIHBIX QypMm.

1.4. BolOpaTh KOHCTPYKLHUIO U pacCUUTaTh OTHEYNOPHYIO KKy JEIaal, TOpHa U IPYruxX
3JIEMEHTOB MPOQUIIS;

1.5. Onpenenutb OCHOBHBIE BHYTPEHHHE pa3Mepbl KOXKyXa JOMEHHOM 1euu;

1.6. BeiOpaTh THUIl U KOHCTPYKLHUIO XOJOJMJIBHUKOB, KOJOIIHUKOBOW 3alllUThI, KOXKyXa U
OTNIOPHOM CHUCTEMBI JOMEHHOM IEYH.

2. I'paghuueckas wacmop npoekma.

2.1. Ha munnumemposke ¢dopmara Al wnm B cuctemMe rpaduyuecKkux peaaKTopoB
BBINOJIHUTh 3CKHU3 BEPTHKAJIBHOTO pa3pe3a MPOEKTHPYEeMOW JOMEHHOM meuyd. B koHcTpykiuu
MeYM IOKa3aTh PACUYETHBIA MPO(QUIb, OTHEYMOPHYIO KIAIKY, SJIEMEHTHl OXJKICHUSA, KOXKYX
(Oe3 yka3aHMs TOJILMHBI), ONIOPHYIO CUCTEMY U (YHIAMEHT, a TaKXKe yKa3aTb BCE OCHOBHBIE
pasMepsl DJIEMEHTOB TNpo(duis, OTHEYHNOPHOM KIAIAKH, KOMIICHCAIIMOHHBIX 3a30pOB H
MOSICHAIOLIME HA/IITUCH.

2.3. llosicHuTeNnbHAs 3aMCKA U YePTEXKH 0POPMIITIOTCS B COOTBETCTBHH C ICHCTBYIOIIMMHU

CTaHJapTaMH.
3. Hexoonvie oannvie:

[Tpu pa3paboTke mpoekTa B 6a30BOM MEPUOJIC HCIIONH30BATh JAHHBIC O PA0OTE TOMEHHBIX

neuert [TAO «MMK)»

Bapuant 1 O0o03HaueHus 6a3OBHﬁHe pnggoeKTHmﬁ
[wnameTtp ropna, m dr 8,20 12,30
CyTouHasi MpOU3BOAUTEIHLHOCTD, T/CYT. Q 3331,30 HAUTH
Pacxon npuponnoro rasa, M/T I1r 93,70 120,00
Pacxon yris, xr/T IIvT 0,00 0,00
Pacxop Kokca, KI/T Kyx 444,50 HaWTU
Brixop muiaka, Kr/T I 311,50 300,00
H30pITOUHOE naBiaeHue rasza, mlla Pyr 0,14 0,25
Coneprxanue kuciaoponaa, % O2n 24,30 27,00
Conepxanne Meo4u B arjaomepare (5-0mm),% Ma 25,60 5,00
XKenezo mmxTel, % Fe 59,01 60,00
3ouma kokca, % Ak 12,30 12,30
Cepa xokca, % Sk 0,43 0,43
Kpemuwuii uyryna, % [Si] 0,60 0,60
Cepa uyryna, % [S] 0,02 0,01
Temneparypa 1yThs, °C tx 1194,00 1300,00
DKBHBUBAIEHT 3aMeHbI Kokca I11, Kr/M° iC . 0,80 0,80
OKBUBHUBAIEHT 3aMeHbl Kokca ITYT, Kr/kr Onyr 1,00 1,00
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