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Hroro 144 144




Pabouyto mporpaMmy cocTaBuiL:

JIOIIEHT, IOLEHT, KaH[. TeXH. HayK Pe3nukos JL.A.
(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenienzupoBanue paboyeii mporpaMMbl TUCHUTUIHHBIL:

OtcyTcTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HampaBieHuss  noAarotoBku  15.03.05  KoOHCTPYKTOpPCKO-TEXHONOTHYecKoe  olecreyeHue
MAaITMHOCTPOHUTENBHBIX IPOU3BOICTB

Cpok neiicTBus pado4eil nporpaMMbl AUCUMILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO
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«O00pyI0BaHNE U TEXHOJOTUH MAIIMHOCTPOUTEILHOTO ITPOU3BOJICTBAY

(mporoxon 3acemanusg Ne. 1 ot «31 » asrycra 2020r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHUA OJUCHUILIIMHBI —

METOHOB, CpPEACTB,

KOHKYPEHTOCIIOCOOHOI MAaIIMHOCTPOUTEIBHON IPOAYKIIHH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

IoATOTOBKA 6aKaJ1aBpa, BJIAZACIOMICTO COBOKYITHOCTBIO
Ccroco0oOB U IIprUEMOB, HAIIPABJIICHHBIX HaA CO3JaHHUC MW IIPOHU3BOACTBO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a3preTC}I JaHHass AJUCHUIIIIMHA:
(1)I/I3I/IK3,, XUMU, MCXaHHUKA, aBTOMATHU3allUA TEXHOJIOTHYCCKUX ITPOLCCCOB B MAILIMHOCTPOCHUU.

JIMCUMIUTMHBI U TIPAKTUKH, JIsl KOTOPBIX OCBOCHUE JAHHOUW NUCIUIUIMHBI HEOOXOAUMO Kak
MPEIIECTBYIOIIEE: BHIMOJIHEHUE BBITYCKHON KBaTU(UKALMOHHON pabOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHagukaTopbl JOCTHKEHUS

KOHTPOJINpyeMble . IlnanupyemMble pe3y/ibTaThl
pompy KOMIIeTeHIHii Py pesy
KOMIIeTeHIINH o0yueHust
(ko1 ¥ HAMMEHOBaHHE)
(KoJ1 1 HAMEHOBAHUE)
[1K-4. Cnocoben | [1K-4.1. OmpenensieT TEXHOJOTH- | 3HAET  HPHUEMbl  MPUMEHEHUS
OCYIIECTBIISITh TEXHOJIO- | YECKHE  CBOMCTBa  MaTepHasia | pelIeHUs TBOPYECKUX 3a7ady B
THYECKYI0 TOJTOTOBKY | AeTajeil MalllMHOCTPOCHUS MPAKTUKE MAIIMHOCTPOUTEIbHBIX

IIPOU3BOJCTBA  JIeTaleH
MAaIlIMHOCTPOCHUS Cpell-
HEH CII0)KHOCTH

[IK-4.2. Ompenensier KOHCTPYK-
TUBHbIE OCOOCHHOCTH  JieTasiel
MalIMHOCTPOEHUS

[IK-4.3. Amnanusupyer TexHuYe-
cKue TpeOoBaHMsl, IPEAbSBISEMbIE
K JIeTaJIsIM MalllnHOCTPOCHHUS
[IK-4.5. OcymectBiser BbIOOD
TEXHOJIOTUYECKUX METOJIOB MOIy-
YEHUS 3arOTOBOK JeTajneu
MAaIIUHOCTPOCHHUS

[IK-4.6. OcymectBiser BbIOOD
CPEICTB TEXHOJOIMYECKOIO OCHa-
IIEHUSI TIPOU3BOJICTBA, HEOOXOH-
MBIX JJIS peanu3aluu pas3pado-
TaHHBIX TEXHOJIOTUIECKUX
IIPOLIECCOB M3TOTOBJICHUS JETajel
MalIMHOCTPOEHUS

IIPOU3BOJCTB, 3aKOHBI Pa3BUTHS
TEXHUYECKUX CHUCTEM; METOLUKY
BBISIBIICHUS  IIPOTHBOPEYUMH B
TEXHUYECKUX 3aladax; METOHbI,
NpaBUJia ¥ TPHUEMBl pEUICHUS
TBOPYECKUX 3aJa4

YMeer BBIABIATH aJIMHHHUCTpA-
TUBHbBIE, TEXHUYECKHE U (hr3nye-
CKHE MPOTUBOPEUYUS B PEATBHBIX
TEXHUYECKUX 3aJa4aX COBPEMEH-
HOTO NPOU3BOJCTBA, MCIIONb30-
BaThb 3aKOHBbI Pa3BUTHUS TEXHHUYE-
CKMX CHUCTEM IIpU pEUICHUH
TEXHUYECKUX 3a7a4, MCIIOIb30-
BAaThb METOJBI, IIPABWIIA, PUEMBI
pElIeHUsT TBOPYECKUX 3amad IpU
penIeHny 3a/1a4 CHeUaIbHOCTH

Bnageer HaBplkamMM — pellIeHUs
TEXHUUYECKUX 3a/lad U HCIOJb30-
BaHUS pE3YJIbTaTOB MCCIEA0BA-
HUH M pa3pabOTOK B MpaKTUKE
MalIMHOCTPOUTENBHBIX  IIPOU3-
BOJICTB, HaBBIKAMH  pEIIECHUs
TEXHUUYECKUX 3aJad CIeluallb-
HbIX  JUCHUIUIMH  METOJlaMu
TEXHUUYECKOTO TBOPUECTBA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®DopMbI TEKYLIETO

=3 = -
Bun . S - o)
. HanmeHnoBaHnue TeM 3aHATHI 2 = = KOHTPOJIA
Mopyas (pa3aen) yueOHOI . = @ = | MHTepaKkTus, 4.
(yueoHoli paGoThI) 5 S < (HauMeHOBaHHUe
padoThI &) S =
OLICHOYHOI'0 CPeJCTBA)
Paznen 1. O6mue Tema 1.1. Tunst Texunueckux 3anay (T3).
A = Jlex . Aad (T3) 8 4 — — Bormpocs! k 3auery
MOJIOKEHUS Brrsisnenue nporuBopeunii B T3
Tema 1.1. Tuns Texunueckux 3anay (T3).
Cp . Aad (T3) 8 10 — — Bomnpocsr k 3auety
BrisBienne npotuBopeunii B T3
Paznen 2. Mero Tewma 2.1. Paznenenue npoTuBopedrst BO
A 8 Jlex A p p 8 4 — — Bomnpocsr k 3auety
paszeneHus MpOTUBOPEUHS BpEMEHU
Tewma 2.1. Paznenenue npoTuBopedrst BO
Cp A P P 8 10 — - Bomnpocsr k 3auety
BpEMEHU
n [IpaxTnueckas padora 1. Paznenenue 8 16 B B OTyeT no NpakTUYECKOu
P MIPOTUBOPEYHS pabote 1
Tewma 2.2. Paznenenue mpoTUBOPEUHS B
Jlex A P P 8 4 — - Bomnpocsr k 3auety
MIPOCTPAHCTBE
Tewma 2.2. Paznenenue npoTUBOpEUHs B
Cp A p p 8 10 - - Bompocsr k 3auety
MIPOCTPAHCTBE
Paznen 3. OMnupuueckue Tema 3.1. O6benuHEHNE-pa3ICICHNE.
A p Jlex A pasit 8 4 - - Bompocsr k 3auety
npaswia pemenus T3 Yupyrocts. lunamuunocts. [logobue
Tema 3.1. O6benuHEHNE-pa3/ICICHNUE.
Cp A pasit 8 10 - - Bompocsr k 3auety
Yupyrocts. Jlunamuunocts. [logobue
Tewma 3.2. KpuBonuneitHocTs. Bpen B
Jlex P peA 8 4 - - Bompocsr k 3auety
nosb3y. CocTosiHMe
Tema 3.2. KpuBonuneitHocts. Bpen B
Cp P pex 8 10 — — Bomnpocsl k 3auery
1oJb3y. CocTosiHuE
Pa3nen 4. BenonbHblit Tema 4.1. Ilonarue o Benoze. [loctpolika
Jlex 8 4 — — Bomnpocsl k 3auery
aHanus 13 BENOJs. YIIy4IIEHHE BENOJIs
N [TpakTudeckast pabota 2. BenonbHbIi 8 16 B B OTyeT no npakTUYeCKOu
P aHaJIN3 pabote 2
Tewma 4.1. ITonsatue o Benose. Jloctporika
Cp Hloctp 8 10 — — Bomnpocsl k 3auery

BCIIOJIA. YJ'Iy‘-IH_ICHI/Ie BCII0JIA




e 5 — ®opMbI TEKYIEr0

Bun . 3} o 2
. HanmeHoBaHue TeM 3aHATHIA 2 = = KOHTPOJIsI
Mopnyas (pa3nein) y4eOHoi . = Q = | MHTepakTus, 4.
(yueoHoli paGoThI) 5 S < (HauMeHOBaHHUe
padoThI &) =
=) OLIEHOYHOI'0 CPEICTBA)
Jlex Tema 4.2. HancTpoiika Benosis 8 8 — — Bonpocsl k 3auety
Cp Tewma 4.2. Haactpoiika Benosis 8 10 — — Bormpocs! k 3auery
Cp [TonroroBka K 3a4ery 8 10,75 | — —
ITA 8 025 | -
Hroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jns 5pPeKTHBHOTO M3y4eHUs NUCHUILTMHBI M PeaTU3alliid KOMIIETEHTHOCTHOTO IOAXOJa
IpeycMOTpeHa TPaAullMOHHas ¢GopMa oOyueHHs (JIEKIUH, MPAKTHYECKUE 3aHATHS U CaMOCTO-
AaTeabHas padboTa).

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

1. T'ne6oB N.T. Meroapl TEXHHMYECKOTO TBOpYECTBA [DJIEKTPOHHBIA pecypc] : yueOHOe
nocobue / N.T. I'me6oB. — 2-¢ uzn., crep. — Cankt-IlerepOypr : Jlans, 2017. — 112 ¢. — ISBN 978-5-
8114-1817-6.

2. lllycroB M.A. Meroau4eckue OCHOBBI  HMHXCHEPHO-TEXHHMYECKOTO  TBOPYECTBA
[DnexTpoHHbIi pecype] : monorpadus / M.A. lllycroB. — Mocksa : UHOPA-M, 2015. — 128 ¢. —
(Hayunas mpicib). — ISBN 978-5-16-009927-9.

3.TopneeB A.B. OCHOBBI TEXHHYECKOrO TBOpUYeCTBa : yued. mocobue mansi CTyA.
mammHocTpouT. cren. Y. 1 / A.B. T'opnees ; TI'Y ; ABromex. un-t ; xad. «OOopynoBanue u
TE€XHOJOTUM MAIIMHOCTPOMT. Ip-Ba». — Tonbsarru : TI'Y, 2008. — 213 c. — bubnuorp.: c. 211. —
ISBN 978-5-8259-0451-1.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Kox xonTposmpyemoii HaumenoBanue
P KOMIIeTeHIIUH (WJIN ee YACTH) OILIEHOYHOI0 CPeICTBA
[TpakTuueckue 3aganus 1-2
8 [1K-4
Bomnpocki k 3auery 1-24

7.2. TunoBble 3aJaHUS] MU HHbIE MAaTepPUAJIbl, HEO0X0IMMBbIe VIl TeKYIero KOHTPOJIsI
7.2.1. IpakTHYecKHe 3aaHUA
IIpakTuyeckasi padora 1. Paznesenune nporuBopeunsi

3agaua 1. B meraminueckoM Kopmyce mpudopa MMeeTcs IiIyxoe OTBEpCTHE, B KOTOpOe
3ampeccoBaH IMmapukK. Yepe3 HEKOTOpOe BpeMsl €ro HY)KHO H3BJIEYb, HO CHEJaTh 3TO TPYIHO.
Pa3z0opHble KOHCTPYKIIMU HE A0MyCKatoTcs. PeluTe mocTaBiaeHHyYIO 3a1ady.

3apava 2. [Ipu BeIIIaBKE HUKEINS I YIAJICHHUS BPEIHBIX MPUMECEH, HAIpUMEp, CEephl, B
neub depe3 40-50 crnenuanbHBIX OTBEPCTHH — (GypM —IIpoayBaroT Bo3ayX. Ho oH oxiaxkaaeT
MeTaJlT OKOJIO HUX, U HaJl KaKI0W (GypMOH HapacTaeT KO3BIPEK U3 OTBEPJIEBIIETO paciuiaBa. YToObl
KO3BIPbKH COBCEM HE MNCPCKPLLIN (1)pr51, HUX HOPUXOJUTCA MNECPHUOANYCCKU C6I/IBaTI) JIOMOM.
[IpenyioxuTe pemeHre mpoOaeMbl.

3agaua 3. B pecnyOnuke banrnanem pacrer 13 MUIIMOHOB (PMHUKOBBIX MajibM. 3a CE30H
o/Ha majgbMa jaaet cBbiie 200 TUTPOB COKA, M3 KOTOPOTO MPUTOTABIMBAIOT NAIBMOBBIN caxap. Ho
Ut cOopa coKa HYXKHO CAeNaTh HaJpe3 Ha CTBOJIE MOJ caMOi KpoHOM. A 5T0 20 METPOB BBHICOTHI.
[Tpennoxute perieHre npooIeMsl.

3agaua 4. B nocnenHee BpeMs Bce OoJjblliee TPUMEHEHHE HaXOAAT Cy/Aa THIA «peKa- M
Mope», MO3BOJISIONINE TPAHCIIOPTUPOBATh TPy3 Oe3 meperpysku. s Toro, yToObl BBLAEP)KUBATH
MOPCKHE IITOPMBI, KOpaliab OJDKEH o0JajaTh XOpOIIeH yCTOWYMBOCTHIO. JIydine Bcero sTomy
TpeOOBaHUIO OTBEUYAeT KaTaMapaH — CYJHO ¢ JABYMs Kopmycamu. Ho Ha peke MOryT BcTpedarbes
y3KH€ MeCTa, IJie Takoi Kopabiib He cMoskeT npoiiTh. [Ipeanoxure penienne npooiaeMsl.

3agaua 5. Ilpu npou3BOACTBE KAUECTBEHHBIX CTajeil B HMX BBOJAAT OOJBIIOE YHCIO
JIETUPYIOIIUX OOABOK — KPEMHMMH, alFOMUHMNA, MOIHOAEH, XpoM U jip. Jlo6aBKH elle A0 BhITycKa
CTaJld MOMEIA0T B KOBII B BUJE IMOPOIIKA, B KOTOPOM KX COOTHOILIEHHE CTPOrO JI03UPOBAHO.
OpnHako mNpH BBHITYCKE CTald €€ CTpys BbIOMBaeT M3 KOBIIA 4YacTh J00aBOK. YTO HYXKHO
PENPUHSTH, YTOOBI U30€XKaTh 3TOr0?

3agaya 6. OOMOTKH AJIEKTPUYECKUX MAIUH 3aKJIJBIBAIOT B Ta3bl, CACIIaHHBIE B )KeJe3e
CTaTopa, M IJIOTHO MPMKMMAIOT MJIACTMACCOBBIMM BKJIIBIIIAMH, UMEIOLIUMH B C€YeHUU (GOopMy
JACTOYKMHOTO XBocTa. EcnM BKIAjbIl BBIMOTHUTH MO pa3Mepy Ma3a, OH OyJeT HaJeXHO
ylep>KUBaTh OOMOTKY, HO €ro TPYAHO BCTaBJIATh, MPUXOAUTCS MPUMEHSATh MOJIOTOK, YTO MOXKET
CTaTh MPUYMHON MOBpPEXAEeHHUS 0OMOTKU. Eciiy e BKJIaJbIll BHIIOIHUTH C 3a30pOM, TO BCTaBUTh
€ro He CII0KHO, HO KpeIyIeHne He OyJeT HaJeKHBIM, BO3MOKHBI BUOpAIIi OOMOTKH.

3agaua 7. CBapka TpeHHEM — OJMH U3 CaMBIX MPOCTHIX CIIOCOOOB COEAMHEHHUS
MeTaJmueckux Aeraneil. OnHy aeTallb 3aKpervisioT HEMOJBHUKHO, a JAPYryio OBICTPO BpalIaloT.



Kaxk Toybko neTanu conmpukacaroTcsi, B MECTE KOHTAKTa TEMIIEpaTypa Pe3KO MOBBIIIAETCS, METaLI
pacmiaBisieTcs. B 3TOT MOMEHT JieTanu CKUMAroT, U OHU CBapUBAIOTCSL.

[IpencraBuM CUTyalHIO: B [IeXe HY)KHO CMOHTHPOBATh TpyOonpoBoa u3 10-MeTpoBbIX TPYO.
Cranok Juis BpauieHus TpyO He momemaercs B 1exe. JleMoHTupoBaTh 000pyAOBaHUE HENb3s —
CJIOKHO M JIOPOTO, MPUJIETCS OCTAHABIMBATH MPOU3BOACTBO. MOXHO CBapuTh TPyOOIPOBOJ U3
KOPOTKUX TPyO, HalpuMep, METPOBBIX — JUIsl MX BpalleHHs AOCTATOYHO HeOoiblioro cranka. Ho
3TO YIOPO’KAET MOHTAX, K TOMY K€ YBEIMUEHUE YUCIIA IIIBOB CHU3UT HAJIE)KHOCTh TPYOOIPOBOIA.
Pemte nmocraBneHnyo npodiaemy.

3apaua 8. [Ipu cBepieHun riy0oKuX oTBepcTHi crienuaibHbIM cBepsioM COXK momarT k
30He 00pabOTKM MO CTPY>KEYHbIM KaHaBKaMm. [lo 3Tum ke kaHaBkam HaBcTpeuy motoky COX
OTBOJUTCS U3 30HBI pe3anus cTpykka. Ona npenstcTByeT ABmxeHno COXK, BbIOpachkiBaeT ee U3
orBepctusi. Kpome Toro, crpysxka ropsiuas u, qsurasck B noroke COXX, oHa HarpeBaeT KUIKOCTb.
[ToaToMy eciu Kakas-TO YacTh )KHJIKOCTHU U IOIMAaJaeT B 30Hy 00pabOTKU, OHA YK€ CUIIbHO Harpera,
€ ee OXJaKIarNmas crnocooOHoCTh cHmxkaercs. Kak obnerunts nonananue COX B 30Hy pe3anus, He
CHI>Kasl IIPU 3TOM €€ OXJIaKJIarolieil criocoonoctu?

3agaua 9. OxnaxaeHue 30HbI 00padOTKHU Mpu NUIM(OBaHUU ocymecTBIAIOT cTpyeir COXK.
Eciu monuBaTh 30HYy KOHTaKTa MUTM(OBATBHOTO Kpyra ¢ oOpadaThiBacMOi 3arOTOBKOM CBOOOHOM
CTpyeil, TO BO3IYIIHBIA MOTOK, 00pa3yIIUNACcs OT BpalleHus kpyra, oyaer oropacsiBate COX u3
30HBI KOHTakTa. [loBbimenue xe masineHus ctpyn COXK BBI3BIBAaCT pe3Koe YBEIMUYCHHE PACXoia
COX, a Taxke MPUBOAUT K HEOOXOJUMOCTU CO3/IaHUS CHEIMATBHBIX YCTPOMCTB, 3alUIIAIOIINX
CTaHOK ¥ pabouero T pa3opsisruBanus COX. [Ipennoxure penieHne mocTaBIeHHON MPOOIEMBI.

3agaua 10. IIpu oOorameHun pyasl WCXOJHBIC TPOAYKTHI TOMATAIOT B HAIOJTHCHHYIO
KUJKOCTBIO OTKPBITYIO IIMUIMHIPUYECKYIO Kamepy. JKHIKOCTh BCIEHHMBAIOT, M II€HA, HeCyIas
YaCTHUIIbI PY/bI, MEPEXJIECTHIBACT Uepe3 Kpail kamephl. JlJis CHATHS MEHBI UCIIOIB3YIOT JIOMACTHOE
YCTPOMCTBO, PACIONOKEHHOE HaJ KaMepoii: Bpallasch, JIOMAcTH cMaxuBaioT meHy. [Ipu sTom
JIOTIACTH TTOCTENEHHO PACKPYUYMBAIOT U KHUAKOCTh B KaMEpe, a 3TO 3aTPYAHSIET OTACIICHUE PYAbl OT
nyctod mnoponabl. Kak mpenoTBpaTuTh BpallleHHWE >KUIKOCTH B KaMmepe, He Mellas JIONacTsaM
CMaxuBaTh MeHy?

IIpakTnueckas padora 2. BenoabHbI aHaIN3

3apaua 1. PacckassiBaroT, uTo Ha ocHoBaressi Kuralickoro rocynapcrsa ummneparopa Llunp
[Mu-Xyanau (259-210 rr. A0 H.3.), U3BECTHOIO CBOEH >KECTOKOCTHIO, OBLJIO COBEPIICHO IBE
MONBITKU TOKyIIeHus. [lokymaBmmumcst 06a pasza ynaaoch HE3aMETHO MPOHECTH BO JABOPEI] MUMO
KapayJMBIIMX Y BOPOT CTpPa)K€d KHUHXKaJbl, COPSATaB HUX MOJA OJEKAOW. MeToJaoM BENOJIBHOTO
aHaJIM3a MPOAHAIU3UPYHTE, KaK IIPEIOTBPATUTh NOKYIICHMUS.

3agaua 2. B okeane mortepmen aBapuio Tankep. HedTh crtama OBICTpO BBITEKAaTh uepes3
npoOOMHY, U Ha TIOBEPXHOCTH BOJIBI 00pa30Bajioch OrpOMHOE HePTsIHOE MATHO. UTOOBI M30exaTh
HKOJIOTMYECKOM KaTacTpodbl, YUeHbIE MPEJIOKWIN BBICHIIATh Ha HEro MOpHUCThIe rpaHyisl Bl,
KOTOPBIE XOpPOIIO BIUTHIBAIOT HEe(PTh. METOJIOM BENOJBHOIO aHajiu3a IpOoaHATU3UpYyHTe, Kak
cobpaTh TpaHyIIblL.

3agauya 3. B xummueckoil saboparopuu coOpald YCTaHOBKY JUIS TOJNYYSHHS HOBOTO
MHUHepaJIbHOro ynoOpenus. J(Be xuakoctu A u b ,pacnbuisisich, npeBpamaiuch B MOTOKU MEJIKHX
Karesek, MpuYeM KareldbKkd A T HaBCTpedy Kamenbkam b, coemuHsmch, W TOTydaloch
ynoopenue Ab. Tak, Bo BCAKOM citydae, Mpeanoiaraid co3iaTenu ycraHoBku. Ho okaszanock, uTo
kpome kamenek ADB o0pa3yroTcs M coBepiieHHO HeHYKHble Kamenbku AA u Bb. Merogom
BEIOJIBLHOTO aHAJIM3a PeIIuTe 3aa4y.



3anaua 4. Ha xene3HbIX goporax CHEr HaOMBAeTCs MEXy MTOJIBI)KHBIMH YacTSIMH CTPEJIOK,
CMep3aercs, M CTpelka IepecTaeT paboTarh. bpIIO MHOro NpeanoXeHuil: HCHOoIb30BaTh
TEePMOAKKYMYJISITOPBI, TEIUIOBBIE TPYOBI, HENPEpBHIBHBIC NEPEKIIOYEHUS CTpEiKH... Bce oHH
Mano3(dexTrBHBI. MeTOI0OM BEMOILHOTO aHAIM3a PEIIUTE 3a/1a9y.

3agaya 5. Ha 3aBoje, BBITYCKaBIIEM CEIbXO3MAIIWHBI, ObUI HEOONBIIONW IOJUTOH —
Y4acTOK 3€MJIM, OOHECEHHbIH 3a00poM. 3/1eChb HUCHBITHIBAIM HOBbIE KOHCTPYKLMM MaIllUH, UX
IIPOXOJUMOCTh MaHEBPEHHOCTb, YCTOMYMBOCTh U T.N. M1 BOT cTano W3BECTHO, UYTO B Oimxkaiiliee
BpEMs 3aBOAY IIPEICTOUT BBITYCKAaTh MAIIMHBI JJII MHOTUX PETMOHOB, IPUYEM B KaXKIOM M3 HUX
HY)KHBI arperaTbl, PACCUMTAHHBIC Ha IOYBHI JIAHHOI'O PErMOHAa. MeETOoIOM BENOJIBHOIO aHalIN3a
pelunTe 3aaqy.

3agaua 6. AnmasHble 3epHa, MPUMEHSEMBbIEC NIl M3TOTOBIEHHS NUIM(OBANIBHBIX KPYIrOB,
UMEIOT (OpMY BBITSHYTOTO 3JUmMIICOMAA. [Ipu M3roTOBICHHHM Kpyra >KeIaTelbHO PaCIOJIOKUTh
3epHa IO €ro pajauycy, TorAa OHU OyIyT Jierde BHEAPATHCA B oOpadaTeiBaeMblil MaTepuai. ToIbKo
BOT KaK 3aCTaBUTh UX «BBICTPOUTHCS»? PermnTe 3a71auy METOI0M BEMOJIBLHOTO aHATU3A.

3agmaya /. U3BecTHhl Tak Ha3bIBa€Mble IMOBEPXHOCTHO-aKTUBHbIE BemiecTBa. [lpu
MONaJaHUM Ha TIOBEPXHOCTh METa/ula OHHM OCJIA0JISIOT B3aMMHOE MPHUTSHKCHUE MOJICKYN JAPYT K
JIPYTy, BCIIEJICTBUE YEro €ro MPOYHOCTh PE3KO yMeHblnaercsa. Bo3moxxkno nu npumenenue [1AB
npu 00paboTKe KapONPOUHBIX JAeTaneil? Pemmre 3ajauy METOA0OM BEMOJIBHOTO aHAIK3A.

3agaya 8. M3 cranbHOro jKMcTa HY)XHO IITaMIOBKOW M3rOTOBUTH JeTaib. s 3TOro
TpeOyercs Harperb 10 1200°, Hanpumep, mnpomyckas dnekTpuueckuid Tok. Ho yxe mpu
temneparype Bbimie 800° MOBEPXHOCTh 3aroTOBKM HWHTEHCUBHO OKHCISETCSA, NPUXOAS B
HEroJHOCTh. Pemmre 3a1auy METOA0M BEMOJIBHOIO aHAJIN3A.

3agaua 9. Ilpm cOopke arperata TpeOyercs O0OECIEYHTh OPHEHTAIMIO BTYJIOK U3
HEMarHuTHOTO Matepuana. Eciu Obl OHM OBUTM M3TOTOBJIEHBI U3 (heppoOMarHeTHKa, HalpuUMep W3
CTaJM, TO JUIA OPUEHTAIIMH MOXHO ObUIO OBl MCIOJIb30BaTh MarHuTHoOe mosie. Pemurte 3amady
METOJIOM BEMOJIbHOTO aHAJIN3a.

3apava 10. [Tonumeps! craperot. [Iporecc 3TOT HamOMUHAET prKaBICHUE METala, TOTOMY
YTO BUHOBHHMK €r0 — TOT K€ KUCJIOPOJ, pa3pylIaloluid MOJIEKYJbl MOoauMepoB. g 3amuTel OoT
HEro HYXHO IpH «BapKe» IOoJUMepa J00aBiIATh TOHKO H3MEIbUYEHHOE >Kele30. ATOMBI €ro
NepexBaTAT KUCIOPOJ M 3aIIUTAT noaumep. Ho yem ToHbIIE *kese30, TEM akTUBHEE OHO Oyner
COEIMHATHCSA C KHCIOPOJOM BO31yXa M, OKHCIMBUIMCH, MOTEPSAET CBOM 3alIUTHBIE CBOMCTBA.
Pemmre 3a1auy METOOM BETOJIBHOTO aHAJIN3A.

Kpurepun u HOpMbI OLIEHKH

dopma
Cemectp TeKylIero Kpurepun u HOpMBI OLIEHKH
KOHTPOJIsA
Oraer 1o «GauTeHoy | M MPaKTUYECKON pabOTHI pelIeHbl IPaBUIBLHO
8 HpaKTHICCKOi I C HE3HAMMTENLHEIMA HEJlodeTaMu
paboTe «He 3auTeHOy | 333 1H MPAKTHIECKO] paboTHI pelIeHbl
HEMPAaBUJIBHO UJIM C CEPhE3HBIMU OMIMOKAMU




7.3. OueHo4HbIe cpelcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. IlpoBeneHue NPOMEKYTOUYHOM aTTECTANUN

Cemectp 8
Ne
/i Bomnpocsl k 3auery
1 | Texunueckas 3anaya (T3). Merons! perenust T3
2 Meton npo6 u ommboK, ero MoaudUKaIMKi: MO3TOBON IITYPM, METOJT KOHTPOJIbHBIX
BOITPOCOB
3 Mertoapl pemenust T3. Meton ipo0 1 ommOoK, ero MoaupUKaIu: METOT (HOKATBHBIX
00BEKTOB
4 Metoapl pemenust T3. Meton ipo0 1 ommoOoK, ero MoauduKauu: Mop(oIornuecKuii
aHaJu3
[TporuBopeuns B T3: Texuuueckoe (TII) u puszuueckoe (PII). Tunsr T3: ucnonHuTeIbCKAS
5 | ¥ HHXKEHEepHas, KOMIIPOMUCCHAs ¥ TBOPUYECKas, PAlIMOHAIM3ATOPCKAs M H300peTaTeIbCcKasl.
Brisienne nporuBopeunit B T3. Anroputwm BeisiBieHus: npotuBopeunii (ABIT)
AnroputM BbisiBiaeHUs npotuBopeunii (ABII). Onucanue cutyauuu, BbISIBIEHHUE [TIABHOTO
6 | HemocTatka, popmynrpoBKa mpodsieMbl. BoisiBieHHe KOHPIUKTYIONIEH Mapbl 00BEKTOB,
BBISIBJICHHE TIOJIE3HOTO CBOMCTBA, (hopmynmpoBka TT1
7 Anroputwm BbisiBiieHUs nipotuBopeunii (ABII). BrisiBnenne o0bexTa, GopMyIupoBKa
UJCaNIbHOTO PEIICHHUS, BbIsIBICHUE AeQeKTHOro neMenTa, hopmynuponka OI1
8 Meroas! pazpenienus nporusopeunii. Paznenenue nporusopeunii. Pasaenenue
MIPOTUBOPEYMS BO BPEMEHU; IPUEMBI: ONITUMM3ALUs, PaCTsHKEHUE-CoKATHE
9 Paznenenne npoTuBOpeurs BO BpEMEHHU;, PUEMBL: TIPEABAPUTEIIHLHOE JIEHCTBUE,
ONEepeKEeHHE-3ana3/IbIBaHue
10 | Pa3genenue mpoTHBOPEYNs BO BPEMEHU; TPHEMBI: TIEPECTAaHOBKA, IPEPHIBUCTOCTh
11 | Pazgenenue npoTUBOpeUrs B MPOCTPAHCTBE; MPUEMBIL: APOOICHUE, IETCHHE
12 | Pa3nenenue nmpoTHBOPEUHs B TPOCTPAHCTBE; MPUEMBI ONITUMU3AIIHS, TPOTUBOTIOCTABIICHHE
13 Benonbneiit ananuz T3. [Touarue o Benose. JlocTpoiika BemoJis; mpueMbl: J00aBKa,
OorpaHHuYeHHas 100aBKa, MAKCUMAIIbHBIN PEXUM
14 | Benonpubiil ananus T3. YiydiieHne Benodis; MpueMbl: U3MEHEHUE, 3aMEHA
15 BenonwHblil ananu3 T3 Hanacrpoiika Benosisi; IprueMbl: BUAOU3MEHEHHOE BEIIECTBO, TPETHE
BEIIECTBO
16 | Benonwnsiii ananus T3 Hanctpoiika Benoust; mpuemMsl: 00beAMHEHHE, IEPEHOC IEHCTBUS
17 DMnupudeckue npasmia u npueMbl. O0beInHEeHe-pa3IeieHIe; TPUEMbL: 00beTMHEHIE
00BEKTOB, 00beMHEHUE (DYHKITHIA
18 DMIUpUYECKUE TIPABUIIA U IPUEMBI. Y TIPYTOCTh; MPUEMBI: YIIPYTUMA SJIEMEHT, HayBHOU
AJIEMEHT
19 DMIUpUIecKue NpaBilIa 1 NPHEMbI. Hao6opoT; mpuemsl: MPOTHBOTIOI0KHOE TTOJIOKEHHE,
MIPOTHUBOIIOJIOKHOE JACICTBUE
20 OMIOUpUYECKUE MPaBUIIA U NTpUeMbl. KpUBOIMHEMHOCTD; MPUEMbI: KPUBOJIUHEHHBIN
AJIEMEHT, KaueHHe, BpallleHue.
21 | DOMnupuyecKre npaBuiia ¥ MprueMbl. JIMHAMUYHOCTD; IPHUEMBI: TIOJIBIYKHOCTD, aIalITUBHOCTh
22 | DOMnupryecKre npaBmiia U mpueMsl. [1ogodue; mpreMsl KOs 00beKTa, MPUPOTHBIN aHAJIOT
23 OMOUpUYEecKre TpaBuia U MPUEMBL. Bpen B nonb3y; npreMsl: UCTIOIb30BAHKE, YCUIICHHE,
CJIO)KEHUE, AeIEBasi HEOITOBEUYHOCTh, OTXO/IbI
24 OMnupuyuecKkue npasuia u npueMbl. COCTOSIHUE; IPUEMbL: arperaTHOE COCTOSIHUE,

KOHCHUCTCHIUA, TIOPHUCTOCTH




7.3.2. Kputepuu 4 HOPMbI OLEHKH

«HE 3a4YTCHO»

= dopma

S NpoBeaeHHus

S P . Kpurepuu 1 HOpMbI OLEHKH

$ | MpoMexXyTOYHOI

o aTTecTaluH
CTYZICHTOM JIaHbI HCYEPITHIBAIOIINE OTBETHI

«3aUTCHO» Ha BOITPOCHI OMJICTA WIIK OTBETHI C

JIOITYCTUMBIMU HETOYHOCTSIMH

8 3a4er

CTYJICHT HE CMOT OTBETHUTbH Ha BOTPOCHI
OwieTa Uiy JaJl OTBETHI C TPYOBIMH
OmMOKaMu




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, yueOHOe Kosun4yecTBo B
Ne nocodue, yue0Ho- T'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK)
n/n MeToAnYecKoe mocooue, | H3TAHHUA ounodaunorexe /
NPAaKTHUKYM, Ap.) HaumenoBanue 3bC
1 N.T. I'nedos MeTo1bl TEXHUYECKOTO TBOPUYECTBA Y4yebHoe mocodue 2017 OBbC «JIaubpy»
8.2. lonoiHUTe/ILHAS JUTEpPaTypa
Tun (yueOHuMK, ydeOHOE KosanuecTBo B
Ne nocooue, yueoHo- Ton HAYYHOI
ABTOpBI, COCTABUTEH 3aryiaBue (3aroJioBoK)
n/n MeToAnYecKoe mocoone, | M3TAHHUA ouoamorexe /
NPaKTHKYM, Jp.) HaumenoBanue 3bC
1 | M.A. lllycros MeTtoanyeckiue OCHOBBI MHXEHEPHO- Y4ebGHOe mocobue 2015 3BC
TEXHUYECKOTO TBOPUECTBA «ZNANIUM.COM»
A.B.T'opnees OCHOBBI TEXHHUUYECKOTO TBOPYECTBA VYuebHoe nocobue 2008 Penozuropuit TT'Y




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM

— GoogleScholar — nouckoBas crcrema 1Mo Hay4HoO# JuTeparype. Bilo4aeT craThi KpyIHBIX
HAyYHBIX W3/IaTENIbCTB, apXUBbI MPENPUHTOB, MyOIUKALUKA Ha CalTaX YHHUBEPCUTETOB, HAyYHBIX
00IIECTB M JPYruX HAy4YHBIX Opranu3auuii. et craTtbi, B TOM YHCIIE U HA PYCCKOM SI3bIKE.

— Poccuiickas rocymapcrBennas oudimoreka (PI'B), r. Mocksa — http://www.rsl.ru.

— HWudopmanmonnas cucrtema "EaumHOEe OKHO JOCTynma K 0Opa3oBaTelbHBIM pecypcam”
co3naHa 1o 3aka3y denepaabHOTO areHTCTBa 1Mo oOpa3zoBanuio B 2005-2006 rr. Ha manHbIN epuoa
B Db yxe coOpano 6onee 11 Thic. yueOHBIX MaTepHaioB pa3nuuHbIX By30B Poccuu. B DK — Gonee
30 ThIC. onmucaHuii, a Tak ke ecTh "['noccapuit" u paszmen "Cucrema HOBOCTEH" MO Ha3BAHHOM
TEMaTUKe. DTO YHUKAIbHBIM 00pa3oBaTelbHBIN MPOEKT B pycckoszbiuHOoM WHTepHete. [lomubiid
JIOCTYI KO BCEM pecypcam, BKIIIOUasi MOJHOTEKCTOBbIE MaTepHalibl OMOIMOTEKH, MPEAOCTaBISIETCS
BCEM T10JIb30BaTENISIM B CBOOOTHOM peskume — http://window.edu.ru.

— HurepHer-6mbnuoreka 0Opa30BaTENbHBIX H3JAHUIM, B KOTOPOM COOpaHbl 3JIEKTPOHHBIE
y4eOHUKH, CIIPaBOYHbIE U y4yeOHbIe MTOCOOMs. Y TOOHBIN MOMCK MO KIIIOYEBBIM CJIOBaM, OTJEIbHBIM
TEeMaM M OTpacisaM 3HaHus — http://www.edulib.ru

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (mata, HOMep, CPOK ACHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015 r.,
CPOK JICHCTBUS — OECCPOUHO
2 | Office Standard Jorosop Ne 727 ot 20.07.2016 1.,
CPOK JICHCTBUS — OECCPOUHO
3 | Kommac-3D Horosop Ne 652/2014 or 07.07.2014 r.,
CPOK JICHCTBUS — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEILHOM

padoThl 00y4aromuxcs (HoMep ayinTOPHH)

IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA

1 | Aynurtopus 1 NpaKTHYECKUX 3aHATUH. Cron nmpenojiaBaTenbCKuil, CTy/ Mpenoja-
VYuebHas  ayauTopus AN IPOBEAEHUS | BAaTEIbCKUM, CTOJBI yYEHHUYECKHE JBYX-
3aHATUN  JICKIMOHHOTO  THUMNA. YdeOHas | MecTHbIe (MOHOOJIOKH), TOCKA ayIuTOpHAs
ayauTopusi  JUld  TIPOBEACHUS  3aHATHH | (MesoBast)

CEMHHApPCKOro TUMna. Y4yeOHas ayIuTopus JUis
KypPCOBOTO IPOEKTHPOBAHUS (BBINOJIHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus Jis
MIPOBE/ICHUS TPYMIOBBIX M WHAWBUIYAIbHBIX
KOHCYNbTAllui. Yd4eOHas ayauTopust Jyist
IIPOBEJICHUS 3aHSATUH TEKYIIEro KOHTPOJSI U
npomexytounoit arrecraimu (E-307)

Kommnbrorepusiii  kmacc. Ilomemenue ans Cron yuennueckuii, cryn, I[IK c¢
9 CaMOCTOATEIbHON paboTHI. VYyeOHasi | BBIXOJJOM B C€Th UHTEPHET

ayIuToOpUsl ANl TPOBENCHUS]  3aHATUU
CEMHHApPCKOro Tuna. YueOHas ayiuTopus JUIs



http://www.rsl.ru/
http://window.edu.ru/
http://www.edulib.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMENIeHU JIfl CAMOCTOATEILHOM
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJIHEHHS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus IS
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMii. Y4eOHas ayauTopus JyIs
MIPOBEJICHUS 3aHIATUN TEKYIIEro KOHTPOJS U
npomexyrouHoi arrecraimu. (I'-401)




