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K OIIOIT BO 15.03.02 TexHOIOrHYECKHE MAIIUHBI U
obopymoBaHue
Mertamutyprudeckue MaliiHbl 1 000pyJ0BaHHE

Pabouas mporpamMma JUCIUTLIAHBI

KoHcTpyupoBaHue MalliuH U 000py10BaHUS

3akpennena 3a noapasaeneaneM  Kadeapa metauryprudeckux TexHosnoruii u odopynosanus (HoBorponnknii

puaunan)
Harmpasnenue noaroroBku 15.03.02 TexHOMOrMUECKUE MAIIMHBI M 000PYI0BaHHE
OG6pasoBarenbHas IporpaMma 15.03.02 TexHomorudeckue MaIIMHBI X O0OOpyHOBaHHME / MeTamIyprudeckue

MalIuHbI 1 060py,I[OBaHI/IC

Keamudukarus Bakanasp

®opma oOyueHUs 3a049Hast

O6mas TpyR0eMKOCTb 43ET Bunsl koHTpoOIIS Ha Kypcax:
YacoB 1o yueOHOMY TUTaHy 144 IK3ameH 4

KOHTPOJIbHas padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4
— Hroro

Bup 3anaruit VIl | Pl
Jlexun 8 8 8 8
[IpakTnueckue 12 (12 |12 |12
Wroro ayn. 20 (20 (20 (20
KonTaktHas paborta 20 120 |20 |20
Cam. pabora 115 | 115 | 115 | 115
B toMm uncie cam. paborta 19
B pamkax ®OC
Yacel HAa KOHTPOJIb 9 9 9 9
HUroro 144 | 144 | 144 | 144




IIporpamMmy coctaBui(u):

K.m.H., ooyeum, anun J[.P.

Pabouast mporpaMma AUCIMIUTHHEL

KoHcTpynpoBanne MalinH 1 060py10BaHUS

CocTaBieH Ha OCHOBAaHHH y4eOHOTO ITaHa:

15.03.02_22 Texuomorud. MamuHbl U obopynoBanue IIpMMuO 3aou.plx, yrBepskmeHHoro YuensiM coBetom HUTY MUCHUC
B coctaBe cootBercTBymomier OITOIT BO 15.03.02 TexHonornueckue MaiidHbl U 000py/ioBaHHEe MeTalTypruyecKiue MallviHbl U
obopynoBaHue poToko oT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa metannypruyeckux Texnosoruii u odopynosanusi (Hosorpounxuii puinai)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBonuTens monpaznenenus Hedenor Annpeii Buktoposuy.



1. HEJIX OCBOEHUSA

1.1

Iens: ocBOEHHE OCHOB M OCOOCHHOCTEH MPOEKTHO-KOHCTPYKTOPCKOH AEATETBHOCTH.

1.2|3anauu:
1.3 | - m3y4eHre OCHOBHBIX CTaJIHi M STAIIOB IPOSKTHO-KOHCTPYKTOPCKOH e TeITHHOCTH;
1.4 - n3y4eHne MeTOI0B KOHCTPYHPOBAHHs Oa30BBIX IeTaNICH;
1.5 - u3y4eHHne METOI0B KHHEMATHUECKHX U IPOYHOCTHBIX PACUETOB;
1.6 | - u3y4eHne METO0B ONTUMH3ALUH KOHCTPYKIMH 1 MPOIECCOB MIOUCKA HaOoee pallioHaIbHBIX KOHCTPYKIHH ¢ y4ETOM
KpHUTEpHEB KAaueCTBa;
1.7| - uzyuenue tpedoBanuii ECKJI;
2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITPOI'PAMMBI
Bok OIT: b1.B.JIB.07
2.1 TpeboBanus K l'lpe}:lBa]Pl/lTeI[LHOﬁ MOAT0TOBKe 00y4alouierocs:
2.1.1 | AedhopmanoHHbIe METOIBI HAHOCTPYKTYPUPOBAHUS METAIIJIOB
2.1.2 | Teoperndeckas MexXaHHUKa
2.1.3 | ®usuka
2.1.4 | AHamuTHYecKast TeOMETPHS U BEKTOpHAs anredpa
2.1.5 |Maremaruka
2.1.6 | Xumus
2.1.7 | Teopus BeposATHOCTEH 1 MaTeMaTHYeCKast CTaATUCTHKA
2.1.8 | MexaHuKa KUKOCTH U Ta3a
2.1.9 | MarepuanoseneHue
2.1.10 | TexHosorust KOHCTPYKLHUOHHBIX MaTEPUAIIOB
2.1.11 | Jeramu mamuH
2.1.12 | OCHOBBI TEXHOJIOTHH MAITMHOCTPOCHHSI
2.1.13 | Teopust MEXaHHU3MOB U MaIlIUH
2.1.14 | TennorexHuka
2.1.15 | DnexTpoTexHHKa
2.1.16 | YueOHas npakTHka
2.1.17 | CompoTuBJ€HNE MAaTEPUAIIOB
2.1.18 | OcHOBBI TPHOONOTHU U TPHOOTEXHUKH
2.1.19 | OcHOBBI TeOpHUU TPEHHS U W3HALINBAHUS
2.1.20 |T'mgpaBmuueckoe U MHEBMaTHIEeCKOE 000PYI0BaHHIE METAJLTypPTHYECKUX 3aBOJIOB
2.1.21 |TI'mpponpuBoz U TUAPO-, THEBMOABTOMATHKA METAJULypPIrHYE€CKOTO IIPOU3BOCTBA
2.2 Jucuuniaunbl (MOAYJI4) U NPAKTHKH, AJ151 KOTOPBIX 0CBOEHUE JAHHOM JMCUUIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealecTByOLIee:
2.2.1 |IloaroroBka Kk mpoIeaype 3alIUTHl U 3aIINTa BEITYCKHOW KBATN(DHUKAIIMOHHON PaOoTHI
2.2.2  |IIpaBoBeneHuE
2.2.3 | IIpombIlIEHHAS] DKOJIOTHS
2.2.4 |KypcoBas HaydHO-HCCIIe0BaTebCKas padboTa (JacTh 2)
2.2.5 |IIpengumioMHas MpaKkTHKa
2.2.6 |luHamMHKa U IPOYHOCTh TEXHOJIOTMYECKUX MAIIUH
2.2.7 | AvHaMu4ecKHe pacueThl MalllMH U MEXaHU3MOB
2.2.8 | OkcrutyaTauus 1 peMOHT METAILTYprHYECKIX MAIIUH
2.2.9 [Meronsl yBeIHUEHHS pecypca TEXHOIOTHUECKOTo 000y I0BaHHS

3. PE3YJIBTATBI OBYYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

YK-1: Cnioco0eH ocylecTBJIsSITh NOMCK, KpUTHYECKUH aHAJIM3 M CHHTe3 HHQOpManuH, yMeHHe aHAJIM3UPOBAThL IPOLECChI U
CHCTeMBI C HCI0JIb30BAHMEM COOTBETCTBYIOIIMX AHAJTUTHYECKUX, BLIYHCIHTEIbHBIX H IKCIIEPHMEHTAIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi MOAXO0/ 1151 pelieHHsI MOCTaBJIEHHBIX 3124

3HaTh:

YK-1-31 [puHnuns! noucka, cbopa u 06paboTkH HH(GOPMAIUK AT PEIeHNS ITOCTaBICHHBIX 3a/1a4; aKTyalbHbIC POCCUIICKUE U
3apyOexHbIC NCTOYHUKN HH(OopManuu B chepe npodeccHoHAIBHON NesTeIbHOCTH; TIOHATUS aHaIN3a, CHHTE3a, METOAA 1




CUCTCMHOCTHU

IIK-7: Cnoco0eH 000CHOBAHHO BHIOUPATH M MCII0JIb30BATH HOBbIe IM(POBbIE TEXHOJIOTHH VISl IOBbILICHUS
3¢ (PeKTHBHOCTH NMPOLIECCOB NMPOEKTHPOBAHUS, IKCILTYATAIIMH, TEXHUYECKOT0 00CIY:KHBAHUA H PEMOHTA TEXHOJIOTMYeCKHUX
MaIluH 1 000py10BaHNUS

3HaTh:

[IK-7-31 CoBpemeHHBIE 00pa30BaTENbHBIE U HHPOPMAHOHHBIE TEXHOJIOTUH IPUMEHSEMBIE B PEIICHIH IPAKTHIECKUX 3a1a4.

YK-2: CnocoGeH co6upaTh 1 HHTEPNPETHPOBATH JaHHbIE H ONPeIessITh KPYT 3a1a4 B PAMKAaX NMOCTABJIEHHOM 1eJIH,
BBIOHPATh ONTHMAJIbLHBIE CIIOCOOBI PeleHNs], HCXOAS U3 AeiCTBYIOIINX MPABOBBIX HOPM, HMEIOLIUXCSI PeCypcoB 1
OrpaHMYeHMii, yMeHHEe 000CHOBBIBATH NPUHSATHIE PelIeHHUs

3HaTh:

VK-2-31 OcHOBHBIC METOIBI OLICHKH CIIOCOOOB PEIICHUS MTOCTABICHHBIX 331a9; BUIBI PECYPCOB H OTPaHIMYCHUH IS PeIICHUS
npoeccHOHANBHBIX 33/1a4; ACHCTBYIOMEe 3aKOHOAATEIILCTBO U IIPABOBEIE HOPMEI, PETYJIUPYIOIIHE IPo(dheCcCHOHATBHYTO
JIeSATEIIBHOCTD

OIIK-1: Cnocoben MNPUMEHATH €CTECTBEHHOHAYYHbIC U oﬁmemmceﬂepnble 3HaAHHUsA, METOAbI MATECMATHYECCKOI'0 aHAJIU3Aa U
MOaeJIMpoOBaHuA B npoq)eccnm{a.m,ﬂoﬁ JACATCIBbHOCTH

3HaTh:

OIIK-1-31 OcHOBBI MaT€MaTHKH, €CTECTBEHHOHAYYHBIX JUCIUIUINH, BEIYUCITUTEIHHON TEXHUKH.

ITK-3: CnocoGeH yuacTBOBaTh B pa60Tax 1o pacuery U NPOeKTHPOBAHHIO AeTAJIell M Y3JI0B MALIMHOCTPOHTEIbHBIX
KOHCTPYKIMIi B COOTBETCTBHH ¢ TEXHHYECKHMMH 3aJaHUSAAMH U HCIOJIb30BaHHEM CTAHAAPTHBIX CPEACTB ABTOMATH3ALUHI
NMPOEKTHPOBAHNSA, Pa3padaThIBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALMIO, C TPOBEPKOii €€ COOTBETCTBHSA
CTaH/IapTaM, TEXHUYECKHM YCJIOBHSIM IPYTHM HOPMATHBHBIM JOKYMEHTaM, IPOBOAUTH NPeIBAPUTE/IbHOE TEXHUKO-
IKOHOMHYecKoe 000CHOBAHME MPOEKTHBIX peleHuii

3HaTh:

[IK-3-31 CrannapTHbIe METOABI pacdeTa IPH MPOSKTHPOBAHUH JeTalICH U y3JI0B H3AEIUH MATMHOCTPOCHNUS; CTAHIAPTHBIC
Cpe/CTBa aBTOMATU3AIUU IPOEKTUPOBAHHUS.

IK-4: Cnoc6eH NpoBOIUTH NATEHTHBIE HCCIETOBAHMS /ISl 00ecneYeHNsI MATEHTHOIH YHCTOTHI HOBBIX MPOEKTHBIX pelleHu i
H WX NATEHTOCHOCOOHOCTH ¢ ompe/ieJieHHEM MoKa3aTeIeii TEXHHIeCKOro YPOBHS MPOEKTHPYEMBIX H3IeTHii

3HaTh:

TIK-4-31 MaiuHsl 1 arperatbl MEeTaJulypru4eckoro Nporu3BOICTBA, UX KOHCTPYKTUBHBIE OCOOCHHOCTH U AKCILTyaTalllOHHBIE
XapaKTEePUCTHKH.

YK-1: Cioco6eH ocymecTBISITh MOUCK, KpUTHYECKHUI aHAJIN3 H CHHTe3 NH(POPMANHH, YMeHHE AHAIH3NPOBATH MPOIECCHI H
CHCTEMBI C HCIOJIb30BAHHEM COOTBETCTBYIOIIHUX AHAIMTHYECKHX, BLIYNCIUTEIBHBIX H IKCIEPUMEHTAIBLHBIX METO/I0B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 ISl pellieHHs MOCTABJIEHHBIX 3a/1a4

Ymers:

VK-1-Y1 OcymiecTBisirh OUCK, COOp M CUCTEMAaTH3AIHI0 HHQOPMAIIUH JIJTS PEIICHHS TOCTABJICHHBIX 33]1a4; BBISABISITH CHCTEMHBIS
CBSI3U M OTHOILICHUS MEXKAY H3y4aeMbIMU SBICHUSIMU, IPOLIECCAMU H O0BEKTaMHU.

YK-2: Cnioco0eH co0MpaTh H MHTEPIPETHPOBATH JAHHBIE U ONPee/IaTh KPYT 3a1a4 B paMKAaX II0CTaBJICHHOM Le/IH,
BBIOMPATH ONITHMAJILHBIE CIIOCO0bI pellleHNs1, HCXOAS U3 1elCTBYIOIIUX MPABOBLIX HOPM, HMEIOILMXCSl PeCypcoB 1
OrpaHH4eHHIi, yMeHHE 000CHOBBLIBATH NPUHSAThHIC PeIICHHS

YMmerhb:

VYK-2-Y1 IIpoBoauTh aHaau3 MOCTABICHHON LEIH U (OPMYITUPOBATH 331a4H, 00ECIICUNBAIOLINE €€ TOCTHKEHHE; ONPEaeIsATh
0XKH/IaEMBIC PE3yJIbTAThI PEIICHNUS OCTaBICHHBIX 33/]a4; HCIOIb30BaTh HOPMAaTHBHO-TIPABOBYIO JOKYMEHTALUIO B chepe
Ipo(eCCHOHATBHON AESITEbHOCTH.

OIIK-1: Cnioco0eH NPUMEHSATH €CTECTBEHHOHAYYHbIE U 00IeMH:KEeHEPHBbIE 3HAHNUS, METOAbI MATEMATHYECKOI0 AHAJIN3a U
MO/1eJTMPOBAaHUS B NPO(eccCHOHAIBLHOM 1esiTeTbHOCTH

Ymers:

OIIK-1-Y1 Pemats cranmapTHbie MPodheCCHOHATBHBIC 3a]]a9U ¢ IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U OOIICHHKCHEPHBIX
3HaHUM, METOJJOB MaTEMATHUECKOT0 aHAIN3a U MOJICITUPOBAHUH.

IIK-7: Cnoco0eH 000CHOBAHHO BLIOUPATH M MCII0Jb30BATH HOBbIe IM()POBbIE TEXHOJIOTUH VISl IOBbILLICHHSA
3¢ (peKTHBHOCTH NPOLECCOB MPOEKTHPOBAHUS, IKCILTYATAIINH, TEXHHYECKOT0 00CIY:KHBAHHUSA H PEMOHTA TEXHOJIOTHYeCKHUX
MAaIIHH H 000py10BaHNUS

YMmerh:

[IK-7-Y1 Ucnone30BaTh COBpeMEHHBIE 00pa30BaTeNbHbIe U HH(POPMALMOHHbBIE TEXHOIOTHH K PELISHHIO IPAKTHYECKHX 3a/1a4 10
3¢ }exTHBHOMY 00CITY)KUBAHHIO U PEMOHTY TE€XHOJIOIHYECKOr0 000PYI0BaHUs C HAXOXKICHHEM ONTUMAJIBHBIX PEKHUMOB €0
paboTHI.




IIK-3: Cnoco0eH y4yacTBOBaTh B pa00Tax 10 pacuyeTy H NPOCKTHPOBAHUIO /ieTajiel U y3/10B MAIMHOCTPOUTEIbHBIX
KOHCTPYKIMIi B COOTBETCTBUH ¢ TEXHHYECKHMH 32JaHUSIMH U HCHOJIb30BAHUEM CTAHAAPTHBIX CPeJCTB ABTOMATH3ALMH
NMPOEKTHPOBAHNSA, Pa3padaTbIBaTh NPOCKTHO-KOHCTPYKTOPCKYIO JOKYMEHTALHIO, C POBEPKOi €€ cO0TBETCTBHA
CTAHJAPTAM, TEXHHYECKHM YCJOBHAM JPYTUM HOPMATHBHBIM I0KYMEHTAaM, IPOBOAUTDL NpeiBAPUTE/]IbHOE TEXHUKO-
IKOHOMMYECKOe 000CHOBAHHE IIPOCKTHBIX pellleHui

Ymerh:

[TK-3-Y'1 BemonHATs paboThl B 00JIACTH HAYYHO-TEXHHYECKOH JIEATETHHOCTH TI0 MPOSKTUPOBAHUIO, TEXHUIECKOMY KOHTPOITIO B
MalIMHOCTPOCHUH, IPUMEHATh METObI IPOBEACHUS KOMIUIEKCHOTO TEXHUKO-3KOHOMUYECKOTO aHAJIW3a B MATMHOCTPOCHUH IS
000CHOBAaHHOTO IPUHSTHS PELICHUH.

IK-4: Cnoc6eH NpoBOIUTH NATEHTHBIE HCCIETOBAHMS /ISl 00ecnedeHNsI MATEHTHOH YUCTOTHI HOBBIX MPOEKTHBIX pelleHu i
H WX NATEeHTOCHOCOOHOCTH C ompeieJieHHEM MOKa3aTesIeii TEXHHIeCKOro YPOBHS MPOEKTHPYEMBIX H3/IeTHii

YMmerhb:

TIK-4-Y1 Onpenensats noka3aTean TEXHUYECKOTO YPOBHS MPOESKTUPYEMBIX U3JEJIUH U UX MaTEHTOCTIOCOOHOCTH.

Baanern:

I1K-4-B1 HaBblkamu pOBEICHHS UCCIICIOBAHUS C IIENBI0 00ECTICUSHHS TATEHTOCIIOCOOHOCTH ¢ ONpEIeICHIUEM TIoKa3aTeleit
TEXHHYECKOTO YPOBHS MPOCKTUPYEMBIX H3JIEIHH.

OIIK-1: CriocoGeH NpuMeHSITh eCTeCTBeHHOHaY4YHbIe U 001LeHHKeHePHbIe 3HAHUSI, METObl MATEMATHYECKOI0 aHAIN3Aa U
MO/IeJIMPOBaHNsA B IPO()eCCHOHAIBLHOM 1eATe1bHOCTH

Baanern:

OIIK-1-B1 HaBslkamu TEOPETHUECKOTO M AKCIIEPUMEHTAIBHOTO UCCIIEAOBAHIS 00BEKTOB ITPO(eCCHOHANBHON AeATETBHOCTH.

YK-2: Cnoco6eH co0upaTh 1 MHTePNPETHPOBATHL JaHHbIE U ONpeAeJaTh KPYT 3a1a4 B paMKax IOCTaBJIeHHOH e,
BBIOHPATh ONTHMAJIbLHBIE CIIOCOOBI PeleHNs], HCXO/AS U3 AeiiCTBYIOIIMX NMPABOBBIX HOPM, HMEIOLIUXCSI PecypcoB 1
OrpaHUYeHHuii, yMeHHe 000CHOBBIBATH NIPUHSATHIE PelICHUs

Baagern:

YK-2-B1 Mertonamu peuienus 3aaa4 npoecCroHaNnbHON AEATEIBHOCTH ¢ YIETOM HATMUUS PECYpPCOB U OTPaHUYCHUH; METOJaMU
OLICHKH OTPEOHOCTH B pecypcax, MPOJAOIDKUTEIBHOCTH 1 3G PEKTHBHOCTH IIPOCKTA.

YK-1: Cnioco6eH ocymecTBISITh MOUCK, KpUTHYECKHUI aHAJIN3 H CHHTe3 NH(pOPMaNHH, yMeHHE AHAJIH3NPOBATH MPOIECCHI H
CHCTEMBI C HCMOJIb30BAHHEM COOTBETCTBYIOIIHUX AHAIUTHYECKHX, BLIYUCIUTEIBHBIX U IKCIEPUMEHTAIBLHBIX METO/I0B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 IS pellieHHs MOCTABJIEHHBIX 3a1a4

Baanern:

YK-1-B1 Merogamu KpUTHYECKOTO aHATH3a U CHHTE3a HHPOPMAIIUH, TTOJyIeHHBIMI U3 Pa3HBIX HCTOYHHKOB B paMKax
MOCTaBJICHHBIX 33/1a9; HABBIKAMH ()OPMYITHPOBAHUS U apTyMEHTHPOBAHUS BEIBOJIOB M CYKJCHHUH, B TOM UHCJIE C IPUMEHCHUEM
(uocohcKOro MOHATHHHOTO armapara.

ITK-3: CnocoGeH yuacTBOBaTh B pa6oTax 1o pacuery U NPOeKTHPOBAHHIO AeTAJIel M Y3/I0B MALIMHOCTPOHTEIbHBIX
KOHCTPYKIMIi B COOTBETCTBHH ¢ TEXHHYECKHMMH 3aJaHUSAMH U HCIOJIb30BaHHEM CTAHJAPTHBIX CPEACTB ABTOMATH3ALUHI
NMPOEKTHPOBAHNSA, Pa3padaThIBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALMIO, C TPOBEPKOii €€ COOTBETCTBHA
CTaH/IapTaM, TEXHUYECKHM YCJIOBHSIM IPYTHM HOPMATHBHBIM JOKYMEHTaM, IPOBOAUTD NPeIBAPUTE/IbHOE TEXHUKO-
IKOHOMHYecKoe 000CHOBAHME MPOEKTHBIX peleHuii

Baanern:

[IK-3-B1 Merogamu pacueTa AeTanei U y3710B MAIIHHOCTPOSHHS; UCIIONb30BAHIEM CTaHJAPTHBIX CPEJCTB aBTOMATHU3AIUU
MPOEKTHPOBAHUS.

IIK-7: Cnoco6eH 000CHOBAHHO BBIOHPATDH U HCIOJb30BATh HOBbIe IM(POBbIE TeXHOJIOTHH /LISl HOBBIICHUS
3¢ PeKTHBHOCTH NPOLECCOB NPOCKTHPOBAHMUS, IKCILTYaTAIMH, TEXHUYECKOT0 00CTY:KMBAHNS H PEMOHTA TEXHOJOTHYCECKUX
MAILIUH U 000py10BAHUS

Baanern:

I1K-7-B1 HaBbikamMu K MPHOOPETEHHIO C OOJIBIICH CTEMEHBIO CAMOCTOSATEILHOCTH HOBBIX 3HAHMI 10 3 hekTHBHOMY
00CITy>)KUBAaHHIO I PEMOHTY TEXHOJIOTHYECKOTO 000PYIOBaHHS C HCIIOIh30BAaHIEM COBPEMEHHBIX 00pa30BaTEIbHBIX H
WH(POPMAITMOHHBIX TEXHOJIOTUH.

4. CTPYKTYPA U COJEPKAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIAKATOPBI H JJI. sieMble
KOMIIeTeHIN i pecypcebl padoTsI

Paznen 1. Copepxanue u
NMPEKTHbIE CTATNA
pa3padoTKu u3eaus.




1.1 3HaueHHe KOHCTPYKTOPCKHUX 1 YK-1-31 VK-2- | JI1.1J12.1J13. KM1 P1
Y IPOEKTHBIX OpraHU3alUN B 31 OIIK-1-31 1
pELIeHNN 3a1a4 CO3IaHusA U IIK-3-31 [1IK-4- | ©1 22 33 D54
pa3BUTHA 31 IIK-7-31
METaJUTypru4ecKoro
[IPOM3BOACTBA. AHAIN3
MOHATHH "TIpoeKTHpoBaHUE"

u "KOHCTpyHpoOBaHue".
XapakTepucTuka
JIeSITeTTbHOCTH
KOHCTPYKTOPOB U
MIPOEKTUPOBIINKOB IIPH
pa3paboTke
TEXHOJIOTUYECKUX JIUHUHN U
anmapaTHBIX KOMILJIEKCOB,
CO3/1aHUH HOBBIX U
COBEPIIICHCTBOBAHUH
CYIIECTBYIOUINX MAIIUH U
arperaToB
METaJUTypru4ecKoro
npon3BojcTBa. /JIex/

1.2 Texnuyeckoe 3aaHne U €ro 3 VK-1-31 YK-1- | JI1.1J12.1JI3. KM1 P1
aHanu3. TexHuaeckoe Y1 VK-1-B1 1
MpeaIoxKeHne. DCKU3HbINA VK-2-31 YK-2- | B1 3233 54
npoekT. BapuaHTtel V1 YK-2-Bl
pa3paboTOoK U BEIOOP OIIK-1-31
ONTUMAJILHOTO BapUaHTa. OIIK-1-Y1 IIK
TexHuuecku mpoeKT. -3-31 TIK-3-VY1
Pazpaborka paboueit TIK-4-31 I1K-4-
JIokyMeHTaiuu. PacueTs! mpu V1 IIK-7-31
npoekTupoBanuu. /TIp/ TIK-7-Y1

1.3 IToaroroBka K JEKLUXOHHBIM U 18 VYK-1-31 VK-1- | JI1.1J12.1J13. KM1 Pl
MPaKTHYECKUM Y1 VK-1-B1 1
3arsTusam. /Cp/ VK-2-31 YK-2- | 512233 54

Y1 VK-2-Bl
OIIK-1-31
OIIK-1-¥1
OIIK-1-B1 IIK-
3-31 IIK-3-V1
[IK-3-B1 I1K-4
-31 [IK-4-V1
[1IK-4-B1 I1K-7
-31 [IK-7-V1
[IK-7-B1
Paznen 2. MeToanl 1
MeTO/10J10THsI
NMPOEKTHPOBAHMS

2.1 OO61ue CBEACHHS 0 METOIax 1 VK-1-31 YK-2- | JI1.1J12.1JI3. KM1 P1
MIPOEKTHPOBAHUSI. 31 IK-3-31 1
DBPUCTUUECKUE METOIBI. T1K-4-31 [IK-7- | D1 D2 53 54
DKCHepUMEHTaIbHbIE 31

MeTobl. DOpMaTH30BaHHEIE
MeToabl. MeToabl
KOHCTpyupoBaHus. [ IpuHImI
Bl TPOCKTHPOBAHHSI
000pyIOBaHHS.
Koncrpykropckas
JIokyMeHTaryst. /JIex/




2.2 ITaTeHTHO-TMIIEH3NOHHBIH 1 VK-1-31 YK-1- | JI1.1J12.1JI3. KM1 P1
norick.OCHOBHBIC V1 YVK-2-31 1
HalpaBJICHUs TOBBIILICHUS YK-2-V1 OIIK | 31 9233 54
KauecTBa MallliH. -1-31 OIIK-1-

[ToBbIlIeHHE KauecTBa V1 IIK-3-31
MalllH Mpu IIK-3-V1 TIK-4
MPOCKTUPOBAHMH, -31 IIK-4-V1
HU3TOTOBIICHUH, TIK-7-31 IIK-7-
skcrutyatauuu. HopmupoBanu Vi

€ TIPOCKTHBIX PEIICHUH.

ABTOMAaTU3UPOBAHHOE

MIPOEKTUPOBaHHE. IKOHOMHUYE

CKHE OCHOBBI

MIPOCKTHPOBAHUS U

KOHCTPYHUPOBaHUS

Marus. /TIp/

2.3 [TonroroBka K JIEKIIMOHHBIM 1 18 VYK-1-31 YK-1- | JI1.1J12.1J13. KM1 P1
MPaKTHYECKUM Y1 VK-1-B1 1
3arsTusaM. /Cp/ VK-2-31 YK-2- | 5122323 54

Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
3-31 IIK-3-V1
[IK-3-B1 I1K-4
-31 [IK-4-V1
[1K-4-B1 I1K-7
-31 [IK-7-V1
[K-7-B1
Pasnen 3. OcHoBbI
KOHCTpyupoBaHusi. Macca
H MeTaJlJI0eMKOCTh
KoHcTpyKuuii. [IpoynocTs
Aerasieii, y3J0B U
coeauHenmii. ’Kécrkoctn
aeraJjieil u y3ioB. TenioBbie
B3auMoO/IelicTBHS.

3.1 OO6mue mpaBuia 2 YK-1-31 YK-2- | JI1.1J12.1J13. KM1 P1
KOHCTPYHUPOBaHMS. 31 OIIK-1-31 1
[Tokazarenu ynenbHONH Macchl [IK-3-31 [IK-4- | D1 22 23 D4
U METAJUIOEMKOCTH. 31 TIK-7-31

PanuonanbpHbIe ceUEeHHUS.

VY naneHue merajia u3
MaJIOHATPSKEHHBIX
y4acTKOB. Binusinue
rajresen, CKOCOB U KOHYCOB.
JlucroBeie mramMnoBaHHbIE
KOHCTpyKuuu. [ToBeiieHNE
MIPOYHOCTHBIX XaPaKTEPUCTUK
MaTepHuaioB.PaBHONPOYHOCTH
JleTaneu, y3JoB u
coenuHeHuil. Konrakraas
MPOYHOCTH. /JIek/




32 Kpurepuu xécTkoCcTH. 2 VYK-1-31 VK-1- | JI1.1J12.1J13. KM1 Pl
®dakTopsl, ONpeAeSIoNINe V1 YK-2-31 1
KECTKOCTb KOHCTPYKIIMU. YK-2-V1 OIIK | 31 9233 54
Y nenbHbIE TOKa3aTeau -1-31 OIIK-1-

’kecTKoCTH. KOHCTpYKTUBHBIE V1 IIK-3-31
CIOCOOBI TIOBBIIICHUS IIK-3-V1 TIK-4
x€ctkocTu. COpOTUBIIEHNE -31 [IK-4-Y1
YCTaJIOCTH. [K-7-31 TIK-7-
KoncrpyupoBanue Vi
MUKITHYECKH HATrpy >KEHHBIX

neranei. TeroBbie

HanpspKeHus 1 aedopmanuu.

TeMnepaTypoHe3aBucUMOe

LIEHTPUPOBaHUE. YTIpyroe

ynpouHenue. [lnactuueckoe

ynpoutenue. /TIp/

33 [ToaroToBka K JISHUOHHBIM U 18 VYK-1-31 YK-1- | JI1.1J12.1J13. KM1 P1
MPaKTHYECKUM Y1 VK-1-B1 1
3arsTusaM. /Cp/ VK-2-31 YK-2- | 5122323 54

Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
3-31 IIK-3-V1
[IK-3-B1 I1K-4
-31 [IK-4-V1
[1K-4-B1 I1K-7
-31 [IK-7-V1
[K-7-B1
Paznen 4.
KoncrpyupoBanue y3/10B u
aertasnei

4.1 YHauduxanms 2 VYK-1-31 YK-2- | JI1.1J12.1J13. KM1 P1
KOHCTPYKTHUBHBIX DJIEMEHTOB. 31 OIIK-1-31 1
Yuuduxauus aeranei. T1IK-3-31 [1IK-4- | D1 D2 53 54
[IpuHIMIT arperaTHOCTH. 31 I[IK-7-31

Ycrpanenue

HOATOHKU. PaninoHambHOCTH
CHJIOBOH CXEMBL.
Komnencaropsl. Ycrpanenue
U YMEHBIIICHNE n3ruoa.
VYcrpanenue nedopmanuit
npu 3aTsbkke. KoMmaktHocTh
KOHCTpYKItnH. /JIex/




4.2 [Mpunmn 3 YK-1-31 VK-1- | JI1.1J12.1J13. KM1 P1
CaMOYCTaHaBJIMBaEMOCTH. V1 YVK-2-31 1
BombOnHmMpoBanue. Bimsane YK-2-V1 OIIK | 31 9233 54
YIPYTOCTH Ha -1-31 OIIK-1-
pacmpeneneHue Harpy3oK. V1 IIK-3-31
ConpsikeHUe 10 HECKOJIBKUM IIK-3-V1 TIK-4
[IOBEPXHOCTSIM. 3aTsXkKKa 110 -31 [IK-4-Y1
JIBYM noBepxHocTaM. OceBast [K-7-31 TIK-7-

(dukcanus neranei. Benenue Vi1
JleTayield o HaIpPaBIISIOMIUM.
IIpuBanoyHble IOBEPXHOCTH.
CThIKOBaHHE TIO
CKPELUBAIOLIMMCS
mw1ockocTsIM. CMEHHOCTh
HW3HAIIUBAOIIUXCS JIETaJICH.
TouHOCTH B3aUMHOTO
PacIONOKEeHUS eTalei.
ConpspxeHue aeraneu u3
TBEPJBIX U MATKHUX
MaTepHualIoB. Y CTpaHEHHE
MECTHBIX OCITa0JICHNUI.
Bypruku. ®acku u ranreny.
KoncTpynpoBaHue TUTBIX
neraneil. Konctpyuposanue
CBapHBIX U MITAMITIOBAHHBIX
neranei. /I1p/

43 [ToaroroBka K JICHUOHHBIM U 18 VK-1-31 YK-1- | JI1.1J12.1J13. KM1 P1
MPaKTHYECKUM V1 VK-1-Bl 1
3ansTHsM. /Cp/ VK-2-31 YK-2- | 5122323 54

Y1 VK-2-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 TIK-
3-31 IIK-3-V1
[IK-3-B1 I1K-4
-31 [IK-4-V1
[1K-4-B1 I1K-7
-31 [IK-7-Y1
IK-7-B1
Pazgen S. Onenka
TeXHOJOTHYHOCTH
KOHCTPYKTOPCKMX M3/1eJIHi.
KoncrpyupoBanue kak
00BEKT 1eATeTbHOCTH.

5.1 KonnyectBenHas onexnka 2 YK-1-31 YK-2- | JI1.1J12.1J13. KM1 P1
TEXHOJIOTUIHOCTH 31 OIIK-1-31 1
KOHCTPYKTOPCKUX U3JIEITHM. [IK-3-31 [IK-4- | D1 22 23 D4
[TocnenoBarensHOCTH U 31 TIK-7-31

conep:kanue padot 1o
00€eCIIEYUEHHTO
TEXHOJOTHYHOCTH
KOHCTpYKUUH uzaenusi. Cesi3zb
MEKIy YPOBHEM HHTEIUICKTA
M CITOCOOHOCTBIO K
KOHCTPYKTOPCKOH
nesarenbHOCTU. KauecTna,
KOTOPBIMH JKETATEILHO
00J1a1aTh

KOHCTpYKTOpY. /JIex/




52

[TpumMepbI HETEXHOMIOTHYHBIX
KoHCTpYyKUui. [Ipumepsr
TEXHOJIOTUYHBIX
KOHCTpYKIui. /TIp/

VYK-1-31 VK-1-
Y1 VYK-2-31
YK-2-V1 OIIK
-1-31 OIIK-1-
V1IIK-3-31
MK-3-V1 IIK-4
-31 [IK-4-Y1
[K-7-31 TIK-7-
v1

JI.1J12.1J13.
1
510520354

KM1 Pl

53

IMoxroroBka K caye
sk3amena. /Cp/

24

VK-1-31 VK-1-
V1 VK-1-B1
VYK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
3-31 TIK-3-Y1
[1K-3-B1 I1K-4
-31 TIK-4-Y1
I1K-4-B1 I1K-7
-31 [IK-7-Y1
IIK-7-B1

JI.1J12.1J13.
1
01323334

KM1 P1

Paspgen 6. IloaroroBka k
KOHTPOJBHBIM
MepONpHATHSM U
BbINMOJIHACMBIM paﬁoTaM

6.1

O0BeM gacoB
CaMOCTOSITETILHOM paboThI Ha
noaroroBky k KM /Cp/

VK-1-31 VK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-B1
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
3-31 IIK-3-V1
IIK-3-B1 I1K-4
-31 TIK-4-Y1
[1K-4-B1 IIK-7
-31 TIK-7-Y1
I1K-7-B1

JI1.1J12.1J13.
1
0103023354

KM1

6.2

O0BeM yacoB
CaMOCTOSITETILHOM PaboThI Ha
noarotoBky k BP /Cp/

10

VK-1-31 VK-1-
Y1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
3-31 IIK-3-Y1
[1K-3-B1 I1K-4
-31 TIK-4-Y1
I1K-4-B1 I1K-7
-31 TIK-7-Y1
IIK-7-B1

JI1.1J12.1J13. P1
1
010323354

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. KonTposabsHble MeponpusiTHsi (KOHTPOJIbHAsA PafoTa, TecT, KOJNIOKBHYM, 9K3aMeH H T.II), BONPOCHI ISt
CaMOCTOSITEeJbHOI MOAT0TOBKHI

Kon

Konrpoinbnoe
MepomnpusiTue

[IpoBepsiembie
WHIUKATOPBI
KOMIIETeHIIUH

BOHpOCBI JUIA IOATOTOBKH




KMl

DK3aMeH

VK-1-31;VK-1-
V1;VK-1-B1;VK-2-
31;YK-2-V1;VK-2-
B1;0I1K-1-31;0I1K-
1-Y1;0IIK-1-BI;IIK
-3-31;IIK-3-Y 1;I1K-
3-B1;I1K-4-31;I1K-4
-Y1;,I1K-4-B1;I1K-7-
31;IIK-7-Y 1;I1K-7-
Bl

1. TToHATHA «TIPOEKTHPOBAHUE» U «KOHCTpYUpoBaHUEY. 2. [ToHsATHS
«U3ZCIUEY, «IETANIb», «COOPOYHAs €NUHULIA», KKOMILIEKCY,
«xoMrutekT. 3. [lopsinok pa3pabotku HOBoro m3nenus. 4. TpeboBaHus
K pa3zpabarsiBaeMoMy m3zenuio. 5. [Iporao3npoBaHue TEXHHIECKUX
paszpabotok. 6. Texunueckoe 3aganue. 7. MeTobl, HanpassIoLue
TBOPYECKYIO MBICIIb Pa3pab0TUNKa HA CO3JIaHHE HOBBIX HEMIAOIOHHBIX
pemenuii. 8. udopmarmonHsit monck. 9. Arperatuposanue. 10.
Wusepcus. 11. [TareHTHO-MHMIIEH3MOHHBIH TouckK. 12. [lonsaTus
OTKPBITHEY, «U300pPETEHUEN, PALIMOHATM3ATOPCKOE TPEIOKEHUEN,
«Hoy-xay». 13. Texunueckoe npeanoxenue. 14. Dcku3HbI MpoekT. 15.
IIpouecc onTUMaIBHOTO MPOSKTUPOBAHUS M KPUTEPHH ONTUMU3AIIH
npoekTupyemoro oobekra. 16. Texauueckuii mpoekt. 17. PazpaboTka
paboueii nokymeHnranuu. 18. IlonroroBka 10KyMeHTaIUU 110
WCTIBITaTeNbHBIM cTeHAaM. 19. CornacoBaHHast paboTa KOHCTPYKTOPOB,
TEXHOJIOTOB M APYTUX CHELUAIICTOB B pa3paboTke HoBOro m3aenus. 20.
Pacuértel npu mpoextrpoBanuu. 21. KOHCTpYKTUBHbBIE TPHHIHUIIBI
YBETMYCHHUS JOITOBEYHOCTH M31enusl. 22. KOHCTpYKTHBHBIC TPHHITUIIET
PEMOHTONPUTONHOCTH u3aenud. 23. TexHomornueckue NpUHLHUIIBL
YBEJIMYEHUS KaueCcTBa M JOATOBEUHOCTH u3nenus. 24. TpeboBanus
crangaptuzanuy. 25. Omuodku npu KOHCTpyupoBaHuu. 26. KoHTponb
KOHCTPYKTOPCKOH oKyMeHTanuu. 27. HopManu3anunoHHbIH KOHTPOIb
KOHCTPYKTOPCKOH JOKyMeHTanuu. 28. ABTopckuil Ham3op. 29.
OCHOBHBIE IPUHIIUIBI HAYYHOH OpraHU3ali KOHCTPYKTOPCKOro TpyZa.
30. IIpodeccroHanbHbIe CIIOCOOHOCTH, HEOOXOAUMBIC JIJIS
koHcTpyupoBaHus. 31. KoHCTpyKTHBHBIE IPUHIUIIBI YCTPAHEHUS
U3HOCA.

5.2. IlepeyeHnb padoT, BHITIOJTHSE

MbIX 0 gucuuminne (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T.11.)

Kox Hassanne ITpoBepsiemble
pabors! paboTs! HHJMKATOPEL Coneprxanue paboTHI
KOMIIETEHLIUI
P1 KonrponbHas VK-1-B1;VK-2- 1. IloHsTHS «IIPOEKTUPOBAHUE» U «KOHCTpYUpoBaHue». 2. [Tonsrus
pabora B1;0IIK-1-B1;ITIK-3 | «u3genuey», «IeTaiby, «COOpOYHas AMHUIIAY», «KOMILIEKCY,

-B1;[TK-4-B1;[1IK-7-
BI;YK-1-V1;VK-2-
V1;0MK-1-Y1;[TK-4
SV1IIK-7-Y1

«xoMmuiekT. 3. Ilopsnok pa3pabotku HOBoro uznenus. 4. TpeboBaHus
K pa3pabarsiBacMoMy u3zienuio. 5. [IporHo3upoBaHue TEXHHYCCKHX
paspabotok. 6. Texandaeckoe 3aganue. 7. MeToIbl, HApaBIISIONUE
TBOPYECKYIO MBICTH Pa3pabOTUNKa Ha CO3aHIE HOBBIX HEIIAOIOHHBIX
pemerni. 8. MH(popMannoHHbIl OUCK. 9. ArperatupoBanue. 10.
WnBepcus. 11. IlaterTHO-munieH3u0HHBIH rtouck. 12. [Tonsrus
«OTKPBITHEY, «H300pETEHNEY, «PAMOHATII3aTOPCKOE IPEUIOKECHUCY,
«Hoy-xay». 13. Texunueckoe npeanoxenue. 14. DCKU3HbBII MPOeKT. 15.
IIponecc onTUMaNbHOrO NPOSKTUPOBAHUS U KPUTEPUU ONTHUMHU3ALUH
npoekTHpyemoro oobekra. 16. Texandeckuit mpoekt. 17. PazpaboTka
paboueit nokymenTtamuu. 18. [loAroToBKa TOKYMEHTAIMH 10
UCTIBITATEIbHBIM CTEHAAM.

5.3. OueHo4HbIe MAaTEPHAJIBI, HCIIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.IL.)

IIpomesxyTounas arrecTanus o Y J[ ocyIIecTBIsieTCs IPU UCIIONB30BAHUH CICAYIOMINX 00s3aTeIBHBIX (POPM KOHTPOJIS:

1. Ok3ameH B 9 CEMECTpEC, KOTOpLIfI MOXKCT ITPOBOJIUTHCS B MMUCbMEHHOM (bopMe 110 6I/IJ'[eTaM,BKJ'I}OLIa}OH_II/IM JABa TCOPETUUCCKUX
BOIIPOCHI M 33]1a9y,0XBaTHIBAIOIINX BCE pa3ienbl Y I min B TecToBOU (hopme 1o 3aaaHusm B cpeae LMS Canvas.

Hwxe npencrasnen obpaser OuneTa 1Jis 9K3aMeHa, poBoauMoro B ycTHoi ¢popme (ITIK 3.1-31,V1 11K 3.3 -B1,V1 I[ICK 1 -31)

dezepalibHOE IOCY IAPCTBEHHOE aBTOHOMHOE 00Pa30BATENILHOC YUPEK/ICHUE BBICIICIO 00PA30BaHHsI
«HAIIMOHAJIbHBIN UCCJIEAOBATEJIbCKUM TEXHOJIOTMYECKNN YHUBEPCUTET « MUCHC»

HOBOTPOULIKUI ®UTAATT
Kagenpa MeTamuryprudeckux TEXHOJIOTHIA 1 000PYI0BaHHS
BUJIET K SK3AMEHY Ne

Jucnummna: "KoHcTpyrpoBanue MavH U 00opyaoBanus”
Hamnpagsnenue: 15.03.02 "TexHonornaeckue MalluHbl U 000pynoBaHue"
®dopma 00ydeHUs: OuHas

dopma npoBeicHHS IK3aMeHa: YCTHAS

1. Tlopsimok pa3paObOTKX HOBOTO M3/ICIHS.

2. KOHCTpYKTUBHBIC TIPHHIIHUIBI YCTPAHEHHS H3HOCA.

3. [IpoBepHUTh POYHOCTHh BEPTUKATBHBIX CBAPHBIX [IIBOB KPOHIITEHHA TPHU MX UCTIOJHEHUH B BHJIE TABPOBOTO COCTHHEHUS,
MOJTYYESHHOTO C TIOMOIIIBIO YITIOBBIX IIBOB (CBapKa pydHAs yroBasi ¢ dJIEKTPOJaMH 0OBIYHOTO KadecTBa), KaTeT 1mBa k= 5 mm.
Kponmrreitn nzrorosnen u3 ctanu Crt 3 (o1=220 MIla). [Tpunste F= 10000 H, 1= 500 MM, h= 200 MM, S= 10 mMm.




CocTaBHiI:

3aB. kapenpoit MTuO
« » 20 T

JucranumnonHo 3x3ameH npoBogutcs B LMS Canvas. Dx3ameHaloHHbIiA TecT coaepxxut 40 3ananuii. Ha pemmenne orBoaurcs 40
MUHYT.

O6pa3zern 3aganuii A7 9K3aMeHa MPoBoAUMOro auctanuuonHo B LMS Canvas. (IICK 1 -31,B1 TICK 3- 31 TIK 3.3 -31,V1)

1) Yro siBNIsieTCs 1ENBIO M PE3YJIBTATOM Pa3pabOTKH HOBBIX U3JICTHI?

- caMo H3JIeTIHe;

- YAOBIIETBOPEHUE YETOBEUSCKUX HYMKI;

- pa3BUTHE TEXHUKU.

2) ITytem 4ero ocymniecTBIsIeTCs pa3paboTKa HOBBIX M3ICTHNA?

- ITyTeM MPOSKTHPOBAHUS;

- MyTeM KOHCTPYHUPOBAHUS;

- IIyTeM NPOEKTUPOBAHUS U KOHCTPYUPOBAHUSI.

3) Uto sBIIsSIeTCS KOHCTPYKITUCH?

- cXeMa MaIlllfHEI,

- CTPYKTYpa MallluHBbI;

- YCTPOWCTBO, B3aNMHOE PACIIONIOKEHHIE YaCTeH M DJIEMEHTOB KaKOro-IH00 MpeaMeTa, MallliHbL, IIPHOopa,
OIIpeAeIIAIONIeeCcs €0 Ha3HAYCHHEM.

4) Kaxkoii 1ienu ciayHuT IpOeKTUPOBaHUE U KOHCTPYHpOBaHUE?

- pa3paboTKe HOBOTO M3AENHs, KOTOPOTO HE CYIIECTBYET;

- pa3paboTKe HOBOTO M3/ENHs, KOTOPOE CYIIECTBYET;

- pa3paboTKe HOBOTO M3MENHsA, KOTOPOE HE CYIIECTBYET MM CYIIECTBYET B APYToi (hopMe M UMEET WHBIC Pa3MepHlL.

5) Yro Ha3bIBaeTCS U3ICTHEM?

- JF000# TpeIMeT WM Habop MPEeIMETOB MPOU3BOJICTBA, MOJUICKAIIIX H3TOTOBJICHUIO Ha MIPONU3BOICTRE;

- BCE 00BEKTH MaTEPHAIBHOTO TIPOM3BOCTBA U MX COCTABHBIC YaCTH, MAIIMHEI, TEXHOJIIOTHIECKOe 000pyIoBaHME,
MeXaHHU3MBbI, ()YHKIIMOHAIBHBIE CUCTEMBI U 1Ip;

- BCE BBIIIE EPEUHCIIEHHOE.

6) UTto Ha3pIBaCTCS JICTANBIO?

- W3JIeNe, N3TOTOBIICHHOE M3 MaTepHaja OIHON Mapke 0e3 MpUMEHEeHHsI COOPOYHBIX OMepanuil WU ¢ UCTIOIb30BaHNE
MECTHBIX COCMHUTENbHBIX OIepaIuii;

- W37IeJHe, N3TOTOBICHHOE M3 MaTepralia pa3sHbIX MapoK 0e3 MPUMEHEHUST COOPOYHBIX ONEPaLHii WIIH C UCIIOIb30BaHIHEM
MECTHBIX COCMHUTEIHLHBIX OTIepaIIHii;

- W3JeNne, N3TOTOBIICHHOE M3 MaTepHaja Pa3HbIX MapoK ¢ MPUMEHEHHEeM cOOPOYHBIX OMEPAIMi WIH C UCIIOIb30BaHUEM
MECTHBIX COEAMHUTENbHBIX OIEepaLUi.

7) Uto npencrasisieT coboi cOopovHas enuHuna’?

- W3JIeNTie, COCTABHBIE YaCTH KOTOPOTO TMOJUIEKAT COSANHEHHUIO MEXK Ty COOOH Ha MPeaNpUsSTHA-U3TOTOBUTEINE C TIOMOIIBIO
cOOPOYHBIX ONEepalHii;

- W37eJHe, COCTaBHBIC YaCTH KOTOPOTO HE IOUICKAT COSANHEHUIO MEXIy OO0 Ha IPeIIpHITHH-U3TOTOBHUTEIE C
TIOMOIIBI0 COOPOYHBIX OIIEpaIHii;

- W3JeNue, COCTABHbBIE YaCTH KOTOPOTO MOJUIEKAT COSANHEHHUIO MEXKIy COOOH C MOMOIIBI0 COOPOYHBIX ONepanuii Ha
JIPYTOM IpPEeANPUSTHH.

8) Uto Takoe KOMILIEKC?

- M3JIeNe, COCTOSIIeE U3 HECKOIBKHUX CIIEU(HIINPOBAHHBIX M3/EIHiA B3aHMOCBSI3aHHOTO Ha3HAYCHHSI, HE COSIMHSIEMBIX
Ha MpeIIpUsSTHH-U3TOTOBUTEIIE TIOCPEACTBOM COOPOUHBIX ONepaLuii;

- U37eNHe, COCTOSIIICE U3 IBYX CHCHU(DHIIMPOBAHHBIX H3CIHH B3aHMOCBI3aHHOTO Ha3HAYCHMS, HE COCAMHACMBIX Ha
TPeANPUATHH-U3TOTOBUTEINE TIOCPECTBOM COOPOYHBIX OIepaIii;

- W3JeNue, COCTOosMIee U3 ABYX Cen()UIIMPOBAHHBIX U3/ B3aNMOCBSI3aHHOTO Ha3HAYECHUS, COETUHIEMBIX Ha
NPEINPUATUN-U3TOTOBUTENE MIOCPEICTBOM COOPOUHBIX ONEpaLuil.

9) UTto Takoe KOMILIEKT?

- HECKOJIBKO M3JIeNNi 00111ero ()yHKIIMOHAIBHOTO Ha3HAYeHUE BCIIOMOTATEIEHOTO XapaKkTepa, He COSANHAEMBIX Ha
NPEINPHUSITUN-U3TOTOBUTENE C IOMOIIBIO COOPOYHBIX ONepaLnii;

- HECKOJIBKO U3/ICNUil pa3HOro (hyHKIIMOHAIBHOTO Ha3HAYCHHE BCIIOMOTAaTEIILHOIO XapaKTepa, He COSANHACMBIX Ha
TPEANPUATHH-U3TOTOBUTEINE C IOMOIILIO COOPOUHBIX ONepaIvii;

- HECKOJBKO M3JeNui 00111ero (yHKIMOHAIBHOTO Ha3HAUeHHE BCIIOMOTAaTEILHOTO XapaKkTepa, COeTNHIEMbIX Ha
MPEINPUATUN-U3TOTOBUTENE C TOMOLIbIO COOPOUYHBIX ONEepalui.

10) Yto siBiIsIeTCsI 3a1a49€i OMBITHO-KOHCTPYKTOPCKHUX paboT?

- MOJITOTOBUTH MIPOM3BOJICTBO M CO3/IaTh KOHCTPYKTOPCKYIO JIOKYMEHTAIIHIO;

- €03J1aTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALHUIO;

- pa3paboTka gepTexei.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

B cucreme omeHKH 3HaHMIN, yMEHHI M HABBIKOB 0 pe3yIbTaTaM IIPOBEACHHUS KOHTPOIBHBIX paOOT UCIIONB3YIOTCS CIETYIONIIE
KPUTEPHHU:
OreHKa «OTIIMYHO» CTABHUTCS 32 ITOJTHOE OBJIAJICHHE COJlep)KaHHeM yueOHOro MaTepHaa, BiaIcHue MOHATHITHEIM alaparoM,

YMEHUEC PCIIATh MPAKTUICCKUE 3a/1avuu, JJOTUIHOE U3JIOKCHUE OTBCTA.

O1eHKa «XOpPOILO0» CTABUTCS, €CIIM CTYAEHT MOJHO OCBOWJI yYeOHBIH MaTepual, BlaJeeT MOHATUHHBIM alnapaToM, 0CO3HAHHO
NPUMEHSCT 3HaHUS IS PEIICHUS IPaKTHUECKHUX 3a/1a4, TPaMOTHO U3JIaraeT OTBET, HO COJepKaHue U (popMa OTBETa UMEIOT
HEKOTOPBIC HCTOYHOCTH.
OHCHKa «YHAOBJICTBOPUTEIIBHO» CTABUTCH, €CJIU CTYACHT 06Hapy>1<HBaeT 3HAHHE U MTOHMMAaHNUE OCHOBHBIX MOJIOKEHUMI y‘{C6HOFO
MarepHalla, HO U3JlaraeT ero HeMoJIHO, HEIOCIEI0BaTeNIbHO, JOITyCKAaeT HETOYHOCTH B ONPEACICHUH OHATHI, B IPUMEHEHNUH
3HAaHUH JJId pCHICHUS MMPAKTUYCCKUX 3a4a4.
OHeHKa «CHEYOBJICTBOPUTECIIBHO» CTABUTCA, €CJIIN CTYJACHT UMEECT PA3pO3HCHHBIC, OeccuCTEMHEIE 3HAaHUsA, HC YMCCT BBIACIIATH
TJIABHOE U BTOPOCTENIEHHOE, IOMYCKAET OLIMOKHU B ONPEIETICHUH MOHATHH, UCKaKAET UX CMBICI, OECTIOPSAA0YHO U HEYBEPEHHO
U3JIaraeT MaTepual, He MOXET IPHUMEHATh 3HAHMS JUIS PEIICHUS IPaKTHYECKUX 3a/1a4; 3a IIOJTHOe HE3HaHUE M HEIOHNMaHHe
yaeOHOro Marepuaia.

HpI/I IIOBCACHHWH 5K3aMCHa B d)OpMC YCTHOI'O 0ITpOCa KPUTCPUSIMU OLICHKU ABJISIOTCA:

«OTAMYHOY - CTYJICHT JIEMOHCTPUPYET CHCTEMHBIE TEOPETUIECKUE 3HAHMS, BIIAJIEET TEPMUHOJIOTHEN, IeTaeT apryMEHTHPOBAaHHbBIE
BBIBOJIBI U 000OIIEHNUS, TPUBOAUT IPUMEPHI, TOKA3bIBAET CBOOOJHOE Bila/IeHHE MOHOJIOTHIECKON PEeUbi0 U CITIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHI.
«XopoIoy - CTyICHT IEMOHCTPUPYET MPOYHBIC TEOPETHUSCKUE 3HAHUS, BIaJICeT TCPMHHOJIOTHEH,IeIaeT apryMEHTHPOBAHHEIC
BBIBO/IBI U 000OIIEHNS, MPUBOAUT IPUMEPHI, HO MIPH ITOM JIeTIaeT HECYIIECTBEHHBIE OIINOKH, KOTOPhIe OBICTPO HCIIPABIISET

CaMOCTOATEIBbHO WM IIPU HE3HAUUTEIbHOMN KOPPEKIHHU NPETIoaaBaTCIEM.

«Y IOBIICTBOPHUTENIHLHOY - CTYACHT JIEMOHCTPHPYET HETTyOOKHE TEOPETHUCCKUE 3HAHMS, ITPOSIBISIET ¢1ab0 c(hOpMUPOBAHHEIC
HaBBIKU aHAJIM3a ABICHUN U IPOLIECCOB, HEJOCTATOYHOE YMEHUE JI€J1aTh apTyMEHTUPOBAHHbIE BBIBO/BI U IIPUBOJAUTL IIPUMEPBHIL,
MOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BlIaIcHHE TEPMUHOJIOTHEH, IOTHYHOCTBIO U NTOCIEA0BATEIbHOCTHIO H3I0KEHHS, 1eIaeT
OIINOKH,KOTOPBIE ITI0KET UCIIPABUTH TOJIBKO MPH KOPPEKIMHU MTPEIIOJaBaTeIIeM.
«HeynoBneTBOpUTENBHO» - CTYJEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE YMEET JIeNaTh
apryMEHTUPOBAHHBIE BBIBOJIbI U IPUBOAUTH IPUMEPBI, HE BIIJICET TEPMUHOIOTUEH, IIPOSABISET OTCYTCTBUE JIOTHYHOCTU U
MOCIIEI0BAaTENBHOCTBIO H3TI0XKEHHUS, IeTIaeT OMIMOKH, KOTOPbIe HE MOXKET HUCIPAaBUTh Ja)ke MIPU KOPPEKLUH MPEnoiaBaTeNeM.

[Ipn moBenennn 3x3aMeHa B (popMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSAMH OI[CHKH SIBIISFOTCS:

90 < IIporneHT BepHBIX OTBETOB < 100 — OTIMYHO
75 <IlponeHT BepHBIX 0TBETOB < 90 — XOpOI110
60 < IIporeHT BEpHBIX OTBETOB < 75 — yJOBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U THO®OPMALNIMOHHOE OBECIIEYEHUE

6.1. Pexomenyemasi iuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENIN

3arnaBue

bubnuoreka

W3naTenscTBO, rof,

JI1.1 | C.A.lBaHoB, [IpoexTupoBanue u H® HUTY «MHUCuCp», 2014
A.B.Hedenos, ONTUMHU3ALMS KOHCTPYKLUH
H.A.Unuenes MallvH U 000pyIOBaHUS:
YueOHuK
6.1.2. Jlono/iHUTE/IbHAS JINTEPATypPa
ABTOpBI, COCTaBUTENN 3arnaBue bubnuoreka WznarenscTBo, 01
JI2.1 |HBanoB A.C. KoncTpynpoBaHue MammH: M.: MI'TY um. H.D.baymana,
IIIar 3a marom: : YueOHuk, B 2 2003
-XT
6.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue bubnuoreka WznarenscTBo, 01
JI3.1 |T'anun I.P. OCHOBBI IPOEKTUPOBAHUSL: H® HUTY "MUCuC", 2020

Meroandeckue ykazaHHs 10
BBITIOTHEHHUIO JIOMAIIHETO
3aaHUsI/KOHTPOIBHBIX PAOOTEI
JUTSL CTYJICHTOB HATIPaBJICHUS
MOJITOTOBKH OaKaaBpOB
15.03.02 «Texnonoruueckue
MAIIUHBI 1 000PYIOBaHUE,
TS BceX opM 00ydeHUsI.

6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHET»




31 |H® HUTY «MUCuC» http://nf.misis.ru/

72 | KubepJlenunka https://cyberleninka.ru/

93 | Poccuiickas HayuHast SIeKTpOHHAsT ONOIMOTEKA https://www.elibrary.ru/defaultx.asp?
24 |HOb HUTY «MHUCuCy. http://elibrary.misis.ru/

6.3 IlepeyeHs NpOorpaMMHOro odecneyeHust

6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodecCHOHATBHBIX 023 JaAHHBIX

U.1 |HuadopmarmonHo-npaBoBas cucrema ['apant

N.2 | CnopaBouHas mpaBoBas cuctema Koncynsrant Ilmioc

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn. Hasuauenune Bupg OcHaienue
211 Yuebnas  ayautopus  mus  3adstuid | [Ip 1 wt. - Komnsiorep B cOope;
JIEKIHOHHOTO THII, MPaKTHYECKUX 1 mwr. - IIpoektop Acer ¢ IIOTOJIOYHBIM
3aHATHI kperureHneM P 5206(3D) ;

cM;
22 mr. - CTON CTy/I€HYECKUH;
1 wrt. - Cron npenogaBaTes;

44 wir. - Ctym.
211 VYueOHnass  aymurtopuss IS 3aHATHI | JIek 1 . - Kommerorep B coope;
JIEKITUOHHOTO THTIA, MPAKTUICCKUX 1 mr. - Tlpoextop Acer C TOTOJIOYHBIM
3aHATUI kperieaneM P 5206(3D) ;

cM;
22 mr. - CTON CTy/I€HYECKUI;
1 wt. - Cron mpenonaBaTers;
44 mr. - Cryn.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIIIUXCS

OcBOeHUE ANCLIUIUINHEI TIPEIIONaraeT, Kak IpoBeeHHE TPAAULUOHHBIX Ay ANTOPHBIX 3aHATHH, TaK U paboTy B JICKTPOHHON
nHpOpMaImoHHo-o0pa3oBaTensHOl cpene HUTY « MUCHUCy (OQUOC), yacThbio KOTOPOI HEMOCPEACTBEHHO MPeTHA3HAYCHHOM TS
OCYIIECTBICHHUS 00pa30BaTEIBHOTO IpoIiecca ABIIeTCS DIIeKTPOHHEIH 00pa3oBaTensHbIi pecypc LMS Moodle. On noctynen mo
URL azpecy... 1 O3BOMISAET UCTIONB30BATh CIIENUANBHBIA KOHTEHT U 2JIEMEHTHI 3JIEKTPOHHOTO OOYyUeHUS U AUCTAHIIMOHHBIX
obpazoBaTenpHbIX TexHonoruil. LMS Moodle ncnonb3yercs IpenMyIecTBEHHO JJIsi aCHHXPOHHOTO B3aUMO/ICHCTBUS MEXTY
yJacTHHKaMH 00pa30BaTeIBHOTO IpoIiecca MOCPeACTBOM ceTH «IHTepHeT».

Yrto6b! 3¢ (eKTHBHO UCTIONB30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO U YCIEIIHO OCBOUTH JUCHUIIINHY HYKHO!

1) 3aperucTpupoBaThCs Ha KypcC, AJIs YETO CIeAYeT NEePeiTu Mo CChIIKE, BbIIaBaeMON COTPYAHUKAMU J€KaHATA HIIH
npenonaBartesieM. JIOTHH 1 aponb U PErUCTPaIiy | paboTe ¢ KypcoM COBIAIAET ¢ JIOTHHOM H ITapoJIeM OT JINYHOTO KaOMHeTa
HUTY MUCHUC,;

2) B pyOpuke «B Hadano» 03HAKOMUTHCS C COAEPAKAHIEM Kypca, BOIPOCAMHU JUIS CAMOCTOSITENIbHOM MOATOTOBKH, YCIOBHSIMU
JIOITyCKa K aTTeCTalny, ()OpMON MMPOMEKYTOUHOHN aTTeCTalllHK (3a4€T/3K3aMEH ), KPUTEPHUSIMHU OLIEHUBAHUS U JP.;

3) B pyOpuke «Momyim» 3aX0as B COOTBETCTBYIONIHE pa3Aebl, H3ydaTh yueOHbIe MaTepHalbl, pa3MeIeHHBIC ITpenofaBarereM. B
TOM YHCJIe T0JIb30BaThCs TUTEPATypOl, pEKOMEHIOBaHHOMU IIperojaBaTeIeM, ePexXos 10 CCHLIKaM;

4) B pyOpuke «bubIMOTEKa» BO3MOXKHO ITOA0MPATH AJIsI BHITOIHCHUS MUChbMEHHBIX Pa0O0T (KOHTPOJIbHBIE, IOMAIIHUE PAOOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) TUTEpaTypy, pasmemieHnyo B ObC HUTY « MUCHUCy;

5) B pyOpuke «3amaHus) Hy’>KHO O3HAKOMHTBCS C COAEPKaHUE 3aTaHNs K MTIChbMEHHOH paboTe, CPOKaMH CAa4d, KPUTEPUSIMU
OLIEHKHU. B yCTaHOBJIEHHBIE CPOKH BBHIOTHUTE pa0OTY(bl), HOATPY3UTh 3[€Ch XKe IJIsl IPOBEPKH. Y T0OHO Ha3bIBaTh (hailsl paboThI
cleayromuM oopa3oM (HazBaHue mpeamera (cokpaiménno), rpynmna, @O, nara akTyanusauu (py MOBTOPHOM pa3MEIICHUH)).
Hanpumep, Ocullp MBanos 1.JMI. BTMO-17_20.04.2020. Ecin paboTa comepXuT pUCYHKH, (OPMYIIBL, TO C LIEJIBI0 COXPAHEHHS
(hopMaTHpOBaHUS ee HyKHO HOArpykaTh B pdf popmare.

PaGota, noarpy»xaemas 1yist IPOBEPKH, JJOJDKHA!

- coZleprKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYJIBHBIN JINCT, BBE/ICHHE, OCHOBHYIO YacTb, 3aKIIFOUCHUE, CITUCOK HCTOYHHUKOB,
HPHIOKEHUS (TIPH HEOOXOANMOCTN);

- OBITH O(OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

I[IpenonaBarenb B TEUEHHE YCTaHOBICHHOTO CpPOKa (He Oosee IecsTH AHEH) NpoBepsieT padoTy M pa3MeliaeT B KOMMEHTapHUIX
3aJaHuUs PEleH3HI0. B Hell OH yKa3pIBaeT Kak IOJIOKUTEIbHBIE CTOPOHBI paOOTHI, TaK M 3aMedaHus. [Ipu HaI4Iun B pereH3nn
3aMevyaHuil U peKOMEHAAIUi, HyXKHO BHECTH IOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO IS OBTOPHOM IpoBepku. [1pu sToM
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUCHUE KOTOPBIX JOJKHO OBITh BBIOJIHEHO 3a/ianue. [Ipy HapyIeHnn cpoKoB, yKa3aHHBIX
TperoaBaTesieM, BO3MOKHOCTB TIOATPY3UTh paboTy O0CTaércs, HO CHCTeMa BBIBOJWT COOOIIEHHE O HapyIIeHHH CPOKOB. [1o
OKOHYAHUH CEMECTPA TIOTPY3UTh PadOTy HE MOIYIUTCS;

6) B pyOpuke «TecTsl» MPOITH TECTOBBIE 3aJ]aHUs1, OCBOMB COOTBETCTBYIOIIMI MaTepuall, pa3MeIEHHbIH B pyOpuke «Momynu»;
7) B pyopuke «OLeHKI» OTCIEKUBATH CBOIO YCIIEBAEMOCTB;

8) B pyOpuke « OOBABICHU» YUTATh OOBABICHNS, pa3MeIaeMbIe ITPENoAaBaTeNIeM, 1aBaTh OOPAaTHYIO CBS3b;

9) B pyopuke «OOCy)kIeHUI» cO3/1aBaTh OOCYKICHUSI U Y9aCTBOBATh B HUX (00CYKHAOTCS OOIIME MOMEHTHI, BBI3BIBAIOIIIE
BOIPOCHI y OOJNBIIMHCTBA Ipynnbl). JlaHHast pyOpHKa Tak e MOXET ObITh HCIIONB30BaHa ISl B3aMMHON NTPOBEPKH;

I mr. - Oxpan Lumien Eco Picture 200x200

I mr. - Oxpan Lumien Eco Picture 200x200




10) mposBIIATH perysIpHYI0 aKTUBHOCTB Ha Kypce.

[TpenMymecTBEHHO JUIsi CHHXPOHHOT'O B3aMOJICHCTBHS MEX/Iy yYaCTHUKaMH 00pa30BaTeJIbHOTO IPOIiecca OCPEICTBOM CETH
«MHTepHeT» NCTIONB3yeTCs cucTeMa BuieokoHpepertces3u Microsoft Teams (MS Teams) wmu Zoom. Bapuant, ncnonssyemoit
cucremoit BKC yxassiBaet npenopaBarens. UT0OOBI MOTHOICHHO HCHONB30BAaTh €r0 BO3MOXKHOCTH, HYXKHO YCTAHOBUTH IIPUIIOXKEHHE
BKC na nepcoHanpHbIi KoOMIbIoTep W/unu Tenedon. CtapoctaMm HY»KHO co3aath rpynmy B MS Teams uiau noiay4uTsb
UIeHTH(UKAMOHHEIH HoMep KoH(epeHH B Zoom. Cucrema BKC nossonser:

- CITymIaTh JICKINH;

- paboTaTh Ha MIPAKTHUECKUI 3aHATUSAX;

- OBITB Ha CBS3M C IIpENoaBaTeNeM, 3a/1aBas eMy BOIIPOCHI HJIM OTBeUas Ha €ro BOIPOCH! B O0LIEM YaTe;

- OCYIIECTBIATE COBMECTHYIO pabOoTy Hax JOKYMEHTaMH (BKIaaka « Danimbn»).

IIpu npoBeaeHNY 3aHATUH B AUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTs ¢ BKIIOYEHHOH KaMepo.
VckinroueHne — eciu MpernogaBaTelib MOIPOCUT OTKIIIOYUTh KaMepbl 1 MUKPO(OHBI B CBSI3M ¢ OOJNBIINMY omMexamu. Ha aBatapkax
JIOJDKHBI OBITh HCKITFOYUTENBHO AENOBbIE (OTO.

[Ipn npoBeneHNH JTEKIIHOHHO-TIPAKTHIECKIX 3aHATHI MOXKET BECTHCH 3aIHCh. JTO TAa€T BOZMOKHOCTH IIPOCMOTPA 3aHATHS B
Cllyyae HEBO3MOXHOCTH MPUCYTCTBHA Ha HEM MM IPH HEOOXOIMMOCTH BHOBb O0PATUTCS K MAaTEPHUAITy U 3aHOBO €T0 IPOCMOTPETb.




