MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET
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(uHOekc oucyuniuHsl)

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

METOAbI TEXHUYECKOI'O TBOPYECTBA

(Haumenosanue OUCYUNIUHbL)

I10 HAIIPABJICHUIO TOATOTOBKHU
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOITMMYECKOE OBECIIEYEHHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BOACTB

HaIpaBICHHOCTH (TIPodHIIb)
TEXHOJIOI'MS MAILIMHOCTPOEHU A

dopma o0ydeHHUs: OvHas
I'oxg mabopa: 2020
O6mas tpynoemkocts: 4 3ET

Pacnpeue.ﬂeﬂue YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 8

®opma KOHTPOJIA 3a4yer Hroro
Bun 3ansaruit
Jlexun 32 32
JlaGopaTopHbie — —
ITpakTnueckue 32 32
IIpomexxyTouHas arrectaus 0,25 0,25
KonraktHas pabota 64,25 64,25
CamocTosTenpHas pabora 79,75 79,75
Kontposs — —
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.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro 1ana
HaIpaBJICHUs TOATOTOBKU
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOrHUYECKOE 00eclIeYeHrEe MAIIMHOCTPOUTENLHBIX IIPOU3BOJICTB

Cpok neiicTBus padoueii nporpaMmmsbl Aucuuuimubl 10 «_30 » aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«O06opynoBaHue U TEXHOJIOTUU MAIIMHOCTPOUTEIHHOTO ITPOU3BOJICTBAY

(mpotokon 3acemanust Ne 1 or «30» asrycra 2019 r.).



1. Heab ocBOeHUS AMCHUTITIHHBI
Ilenp OCBOGHMS AMCUMIUIMHBI — MOJATOTOBKAa OakajaBpa, BIAACIONIETO COBOKYITHOCTHIO

METOJIOB, CpEACTB, CIIOCOOOB W MPHEMOB, HAIMpPaBICHHBIX Ha CO3JaHME M TPOU3BOICTBO
KOHKYPEHTOCTIOCOOHOM MalTMHOCTPOUTETHHON POAYKIIHH.

2. Mecro nucuumiunbl B ctpykrype OIIOITI BO

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

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGO6XOI[I/IMO KaxKk

MPEIIECTBYIOIIEE: BHIMOJIHEHUE BBITYCKHON KBaTU(UKALMOHHON pabOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

HNugukaropbl
®opmupyeMbie U
JMOCTHKEHU S
KOHTPOJINpYeMbIe .
KOMIIeTeH Ui [Lnanupyemble pe3yJibTaThl 00yUYeHHS
KOMIEeTeHIHH (xon 1
(Ko 1 HAMMEHOBAHUE)
HAaWMCHOBAHHE)

ITK-2: CriocoOHOCTh HMCIOJIB30-
BaThb  METOJbl  CTaHJAPTHBIX
WCIIBITAHUN 110 ONPEACIICHUIO
(U3UKO-MEXaHUIECKUX

CBOMCTB U TEXHOJIOTHMYECKUX

3HaTh: [pUEMbl NPUMEHEHUS pPELICHUS
TBOPYECKUX 3a/1a4 B IIPAKTUKE MALIUHOCTPO-
UTEJbHBIX IPOU3BOJICTB

YMeTb:  BBIABIATH  aJIMHUHHUCTPATUBHBIC,
TEXHUYECKHE U (PU3NUECKUE TIPOTUBOPEUHS B

MOKa3aTeyiel  MaTrepuajgoB U peaJbHBIX TEXHUYECKHUX 3a/J1ayaX COBPEMEH-
TOTOBBIX  MAaIIMHOCTPOUTEIb- HOI'0 IIPOMU3BOJICTBA

HBIX HW3IEIUH, CTaHAApTHBIC Brnaners: HaBbIKaMHM PEIICHUS TEXHUYECKUX
METONLl WX IIPOECKTHUPOBAHUS, 3aJa4 U HUCIOJB30BaHUS  PE3YIbTATOB
MIPOrpECCUBHEIE METObI HCCNEAOBaHUN M Ppa3pabOTOK B MPAKTHUKE

AKCIUTyaTalluy U3IETUN

MAaIIMHOCTPOUTCIIbHBIX TPOU3BOJICTB

[1K-10: CniocoGHOCTH K TOTOJI-
HEHMIO 3HAHMH 3a CYeT Hay4yHO
TEXHUYECKON uH(popMauu
OTEYECTBEHHOTO M  3apyOex-
HOTO ONbITa 10 HANpPaBICHHIO
UCCleloBaHUs B obOyacTu
pa3paboTKu, JKCIUTyaTalluH,
aBTOMOOMIJIM3ALIUU U peopraHu-
3alii  MaIIMHOCTPOUTEIHHBIX
IPOU3BOJICTB

3HaTh: 3aKOHBI Pa3BUTHUA  TCXHHUYCCKUX
CUCTCM; MCTOAUKY BBIABJICHUA IIPOTHUBO-
peqnﬁ B TCXHHUYCCKUX 3aJadaxX,; MCTOAbI,
IMpaBujia U TIPHUEMbI PCHICHUA TBOPYCCKHUX
3aaa4

YMeTb: HCNOIB30BATH 3aKOHBI Pa3BUTHS
TEXHUYECKUX  CHUCTeM  TPU  PEHICHUH
TEXHUUYECKUX 3a7a4; BBISBIATH aJIMUHUCTpA-
TUBHBIC, TEXHUYECKHE U  (PU3HUYECKHUE
MPOTUBOPEUUsT B TEXHUYECKUX 3a/1ayax;
WCIIOB30BaTh METOJIbI, TMPaBWJIA, MPUEMBI
peluIeHus TBOPYECKUX 3aJady MNpU pPEeLICHUHU
3aJ1a4 CIIEIHAIbHOCTH

BJ'Ia)ICTBI HaBbIKaMU PCHICHUSA TCXHUYCCKUX
3aa4 CHEOHaJIbHBIX AHCHUIIIIMH METOJaMH
TCXHUYCCKOT'O TBOPYCCTBA




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 3auety
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




Bu = o) = ®DopMBI TeKyIIEro
o HanMeHoBaHMe TeM 3aHATHI 3 = = KOHTPOJIA
Mopnyas (pa3nein) y4eOHoi . = Q = | MHTepakTus, 4.
(yueoHoli paGoThI) 5 S < (HauMeHOBaHHUe
padoThI &) S =
OLICHOYHOI'0 CPeJCTBA)
Jlex Tema 4.2. HancTpoiika Benosist 8 8 — — Bonpocsl k 3auety
Cp Tewma 4.2. HaacTpoiika Benosis 8 10 — — Bormpocs! k 3auery
Cp [TonroroBka K 3a4ery 8 10 — —
ITA 8 0,25 | —
Hroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hns 5pPeKTHBHOTO HM3Y4eHUs NUCLUILTMHBI M PeaTn3aldyd KOMIIETEHTHOCTHOTO MOJXO0/a
npeycMOTpeHa TPaAuIlMOHHas (GopMa oOyueHHs (JIEKIHH, MPAKTHYCCKUE 3aHATHS U CaMOCTO-
AaTeabHas padboTa).

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

1. [llyctroB M.A. MeTroauueckue OCHOBBI  HHXKEHEPHO-TEXHUYECKOTO0  TBOPYECTBA
[DnexTponHbIit pecype] : Monorpadus / M. A. lllyctoB. — Mocksa : UHOPA-M, 2015. — 128 ¢c. —
(Hayunas meicip). — ISBN 978-5-16-009927-9.

2.TopneeB A.B. OCHOBBI TEXHHYECKOTO TBOpUYecTBa : Yy4eb. mmocodwe s CTy/I.
mammHOCTpouT. crem. Y. 1 / A.B. T'opnees ; TI'Y ; ABromex. uH-T ; kad. «OO6opynoBanue u
TEXHOJIOTHH MAaITMHOCTPOUT. mp-Bay. — Tonbsartu : 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 KOMMETEeHIUH (MU ee YACTH) OI[EHOYHOT0 CPeACTBA
[TpakTuueckue 3aganus 1-2
8 IK-2, [TK-10 P A
Bomnpocki k 3auery 1-24

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEero KOHTPOJIst
7.2.1. IpakTHYecKHe 3aaHUA
IIpakTuyeckasi padora 1. Paznesenune nporuBopeunsi

3agaua 1. B mertammueckoM Kopmyce mpubopa MMeEeTcsl TIyXO€ OTBEpPCTHE, B KOTOpPOe
3ampeccoBaH IMmapuK. Yepe3 HEKOTOpOE BpeMsl €ro HYKHO H3BJIEYb, HO CIIENaTh 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 crmenuanbHBIX OTBEPCTHH — (GypM —IIpoayBaloT Bo3ayX. Ho OoH oxjakgaceT
MeTaJlT OKOJIO HUX, U HaJl KaKI0W (GypMOH HapacTaeT KO3BIPEK U3 OTBEPJIEBIIETO paciuiaBa. YToObl
KO3BIPbKH COBCEM HE MNCPCKPBLIN (bprBI, UX HOPUXOIUTCA TMEPHUOANYCCKU C6I/IBaTI) JIOMOM.
[IpenyioxuTe pemeHre mpoOaeMbl.

3agaua 3. B pecnybOnuke banrnagem pacrer 13 MUITMOHOB (DMHUKOBBIX MalbM. 32 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, KOpalIb MOJDKEH o0JazaTh XOpOIIel yCTOWYMBOCTHIO. Jlydiie Bcero stomy
TpeOOBaHUIO OTBEYaeT KaTaMapaH — CYJHO ¢ JABYMs Kopmycamu. Ho Ha peke MoOryT BcTpedarbes
y3KH€ MeCTa, IJie Takoi Kopabiib He cMoskeT npoiiTh. [Ipeanoxure penienne npooiaeMsl.

3agaua 5. Ilpu npou3BOACTBE KAUECTBEHHBIX CTajeil B HMX BBOJAAT OOJBIIOE YHCIO
JIETUPYIOIIUX J0OABOK — KPEMHMH, aIFOMUHMNA, MOIHOAEH, XpoM U Jip. Jlo6aBKH erie 10 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
PEIPUHSTH, 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 — OJWMH M3 CaMBIX MPOCTBIX CIOCOOOB COEAMHEHUS
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 CKUMAloT, U OHU CBapUBAIOTCS.

[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 JOPOTO, MPUJIETCS OCTAHABJIMBATH MPOU3BOACTBO. MOXKHO CBapuTh TPyOOINpPOBOA W3
KOPOTKUX TPyO, HalpuMep, METPOBBIX — JUIsl MX BpalIeHHs AOCTATOYHO HeOoibioro cranka. Ho
3TO YIOPO’KAET MOHTAX, K TOMY K€ YBEIMUEHUE YUCIIA IIIBOB CHU3UT HAJIE)KHOCTh TPYOOIPOBOIA.
Pemte nmocraBneHnyo npodiaemy.

3apaua 8. [Ipu cBepieHun ray0oKuX OTBepCTHi crienraibHbIM cBepiiom COXX momaror 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
orBepcTus. Kpome Toro, crpyskka ropsiuas u, asuraschk B noroke COJXX, oHa HarpeBaeT ®HUAKOCTb.
[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 criocooHoctu?

3agaua 9. OxnaxaeHue 30HbI 00padOTKHU MpH HuIM(oBaHUU OcymecTBISIOT cTpyeit COXK.
Eciu monuBaTh 30HYy KOHTaKTa MUTM(OBATBHOTO Kpyra ¢ oOpadaThiBacMOi 3arOTOBKOM CBOOOHOM
CTpyei, TO BO3AYIIHBIA MOTOK, 00Opa3yIIUACcs OT BpalleHus kpyra, oyaer oropaceiBath COX u3
30HBI KOHTakTa. [loBbimenue xe masineHust ctpyun COXK BBI3BIBAaET pe3Koe YBEIMUYCHHE PAacXoia
COX, a Taxke MPUBOAUT K HEOOXOJUMOCTU CO3/IaHUS CHEIMATBHBIX YCTPOMCTB, 3alUIIAIOIINX
CTaHOK ¥ pabouero T pa3opsisruBanust COX. [Ipennoxure perenne 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 kamepbl. JlJis CHATHUS MEHBI UCIIOIB3YIOT JIOMACTHOE
YCTPOMCTBO, PACIONIOKEHHOE HaJ KaMepoi: Bpallasch, JIOMAcTH CcMaxuBaioT meny. [Ipu sTom
JIOTIACTH TTOCTENEHHO PACKPYUYMBAIOT U KHUAKOCTh B KaMEpe, a 3TO 3aTPYAHSIET OTACIICHUE PYAbl OT
nyctod nopoabl. Kak mpeaoTBpaTuTh BpallleHHE >XUJAKOCTH B KaMmepe, HE Mellas JIONacTAM
CMaxuBaTh MeHy?

IIpakTnueckas padora 2. BenoabHbIN 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
MONBITKY TOKyIIeHus. [lokymaBmmmcst 06a pasza ynaaoch HE3aMETHO MPOHECTH BO JBOPEI] MUMO
KapayJMBIIMX Y BOPOT CTpPa)K€d KHUHXKaJbl, COPSATaB HUX MOJA OJEKAOW. MeToJaoM BENOJIBHOTO
aHaJIM3a MPOAHAIU3UPYHTE, KaK IIPEIOTBPATUTh NOKYILICHMUS.

3agaua 2. B okeane mortepmen aBapuio Tankep. HedTh crtama OBICTpO BBITEKAaTh uepes3
npoOOMHY, U Ha TIOBEPXHOCTH BOJIBI 00pa30Bajioch OrpOMHOE HePTsIHOE MATHO. UTOOBI M30ekaTh
HKOJIOTMYECKON KaTacTpodbl, YUeHbIE MPEJIOKUIM BBICHIIATh Ha HEro MOpHUCThie rpaHyisl Bl,
KOTOPBIE XOpPOIIO BIUTHIBAIOT HEe(PTh. METOJIOM BENOJBHOIO aHajiu3a IpOoaHATU3UpYyHTe, Kak
cobpaTh TpaHyIIblL.

3agauya 3. B xummueckoil maboparopuu coOpaii YCTaHOBKY Ui TOJNYYEHHS HOBOTO
MHUHepaJIbHOro ynoOpenus. J(Be xuakoctu A u b ,pacnbuisisich, npeBpamaiuch B MOTOKU MEJIKHX
Kareyek, MpHYeM KarelbKd A TUTM HaBCTpeduy Kamenbkam b, COemuHSIINCh, W TOIydalioch
ynoopenue Ab. Tak, Bo BCAKOM citydae, Mpearnoiaraid co3iaTenu ycraHoBkd. 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. bBpIIO MHOro NpeanoXKeHWil: MCHOoIb30BaTh
TEePMOAKKYMYJISITOPBI, TEIUIOBBIE TPYOBI, HENPEpBHIBHBIC NEPEKIIOYEHUS CTpEiKH... Bce oHH
Mano3(dexTrBHBI. MeTOI0OM BEMOILHOTO aHAIM3a PEIIUTE 3a/1a9y.

3agaya 5. Ha 3aBoje, BBITYCKaBIIEM CEIbXO3MAIIWHBL, ObUI HEOOJBIIOW IOJIUTOH —
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 KaKIOM M3 HHUX
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 3JUMMIICOUAA. [Ipu M3roTOBICHHH Kpyra >KeIaTelbHO PAaCHOJIOKUTh
3epHa IO €ro pajauycy, TorAa OHU OyIyT Jierde BHEAPATHCA B oOpadaTeiBaeMblil MaTepuai. ToIbKo
BOT KaK 3aCTaBUTh UX «BBICTPOUTHCA»? Perute 3aauy METOA0M BEMOJIBLHOTO aHAU3A.

3agmaya /. U3BecTHhl Tak Ha3bIBa€Mble IMOBEPXHOCTHO-aKTUBHbIE BemiecTBa. [lpu
MONaJaHUM Ha TOBEPXHOCTh METa/ula OHHM OCJIA0JISIOT B3aMMHOE MPHUTSHKCHUE MOJICKYN JAPYT K
JIPYTy, BCIIEJICTBUE YEro €ro MPOYHOCTh PE3KO yMeHblnaercsa. Bo3moxxkno nu npumenenue [1AB
pu 00paboTKe KapONpPOUHbIX AeTaneil? Pemmre 3ajauy METOA0M BEMOJIBHOTO aHAIN3A.

3agaya 8. M3 cranbHOro juMcTa HY)XHO IITaMIIOBKOW HM3rOTOBUTH JeTaib. s 3TOro
TpeOyercs Harperb 10 1200°, Hanpumep, mnpomyckas dnekTpuueckuid Tok. Ho yxe mpu
temneparype Bbimie 800° MOBEPXHOCTh 3aroTOBKM HWHTEHCUBHO OKHCISETCSA, NPUXOAS B
HEroJHOCTh. Pemmmre 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 BEIOJIBHOTO aHAJIN3a.

3apava 10. [Tonumeps! craperot. [Iporecc 3TOT HamOMUHAET prKaBICHUE METala, TOTOMY
YTO BUHOBHHUK €r0 — TOT K€ KUCJIOPOJ, pa3pylIaloluid MOJIEKYJbl MOoauMepoB. s 3amuTsl OoT
HEr0 HYXHO IpH «BapKe» IoJKMMepa J00aBIsATh TOHKO H3MEIbUEHHOE >Kele30. ATOMBI €ro
NEepexBaTAT KUCIOPOJ M 3alIUTAT nosuMmep. Ho yem ToHbIIe kene30, TeEM aKkTUBHEE OHO Oyner
COEIMHATHCSA C KHCIOPOJOM BO31yXa M, OKHCIMBUIMCH, MOTEPSAET CBOM 3alIUTHBIE CBOMCTBA.
Pemmre 3a1auy METOOM BETOJIBHOTO aHAJIN3A.

Kpurepun u HOpMbI OLIEHKH

dopma
Cemectp TeKy1Iero 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. OueHoYHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HTOraM 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: MO3TOBOU 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 pusznueckoe (PII). Tunsr T3: ucnonHUTETBCKAS
5 | ¥ HHXKEHEepHas, KOMIIPOMUCCHAs ¥ TBOPUYECKas, PAlIMOHAIM3ATOPCKAs M H300peTaTeIbCcKasl.
Brissienne nporuBopeunit B T3. Anroputwm BoisiBieHus: npotuBopeunii (ABIT)
AnroputM BbisiBiaeHUs npotuBopeunii (ABII). Onucanue cutyauuu, BbISIBIEHHUE [TIABHOTO
6 | HemocTatka, popmynrpoBKa mpodsieMbl. BoisiBieHHe KOHPIUKTYIONIEH Mapbl 00BEKTOB,
BBISIBJICHHE TTOJIE3HOTO CBOMCTBA, (hopmynmpoBka TT1
7 Anroputwm BbisiBiieHUs nipotuBopeunii (ABII). BrisiBnenne o0bexTa, GopMyIupoBKa
UJCaIbHOTO PEIICHHUS, BhIsIBICHHE AeEeKTHOro 31eMenTa, hopmynuponka OI1
8 Meroas! pazpenienus nporusopeunii. Paznenenue nporusopeunii. Pasaenenue
MIPOTUBOPEYUS BO BPEMEHU; IPUEMBI: ONITUMH3ALUs, PaCTsHKEHUE-CoKATHE
9 Paznenenne npoTuBOpeurs BO BpEMEHHU;, PUEMBL: TIPEABAPUTEIIHLHOE JIEHCTBUE,
ONEepeKEeHHE-3ana3/IbIBaHue
10 | Pa3genenue mpoTHBOPEUNs 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 | Benonpusiii ananus T3 Hanctpoiika Benouist; 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 | DMnupuyecKre npaBuiia U 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 OMnupuydecKue npasuia u npueMbl. COCTOSIHUE; IPUEMBI: 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 OMJIETA 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

KoanuyecTtBO B

Ne nocodue, yue0Ho- T'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK)
n/n MeToAnYecKoe mocooue, | H3TAHHUA ounodaunorexe /
NPAaKTHUKYM, Ap.) HaumenoBanue 3bC
1 M.A. lllyctoB Metoaruueckue OCHOBBI HHKEHEPHO- Y4yebHoe mocodue 2015 SBbC
TEXHUYECKOTO TBOPUECTBA «ZNANIUM.COM»
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHUK, yueOHOE KoumnuectBo B
Ne nocooue, yueOHo- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3aryiaBue (3aroJioBoK)
n/n METOAHYECKOE MOco0Hue, | H3TaHUS oudamoreke /
NPAaKTHKYM, Jp.) HanmenoBanune 365C
1 | A.B.Topnees OCHOBBI TEXHHYECKOTO TBOPYECTBA Y4ebHoe mocobue 2008 Pentozuropuii TT'Y




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

— GoogleScholar — nouckoBas cucrema 1Mo Hay4HoO# JuTeparype. Bilo4aeT cTaThbi KPYIHBIX
HAyYHBIX M3JIaTENIbCTB, apXMUBBI MPENPUHTOB, MyOJUKALUKA HAa CalTaX YHHUBEPCUTETOB, HAYYHBIX
OOLIECTB U JPYIUX HAYy4YHBIX OpraHu3auui. Mier cratby, B TOM YUCIIE 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 6omee 11 Thic. yueOHBIX MaTepHalioB pa3auuHbIX By30B Poccun. B OK — Gonee
30 ThIC. onmcaHuii, a Tak ke ecTh "['noccapuit" m paszmen "Cucrema HOBOCTEH'" MO Ha3BAHHOM
TEMaTUKe. DTO YHUKAIbHBIM 00pa3oBaTelbHBIN MPOEKT B pycckoszbiuHOoM WHTepHete. [lomubiid
JIOCTYI KO BCEM pecypcam, BKIIFOUYasi MOJHOTEKCTOBbIE MaTepuasbl OMOIUOTEKH, MIPEIOCTaBIAETCS
BCEM T10JIb30BaTENISIM B CBOOOTHOM pexkume — http://window.edu.ru.

— HurepHer-6mbnuoreka 0Opa30BaTENbHBIX H3JAHUIM, B KOTOPOM COOpaHbl 3JIEKTPOHHBIE
y4eOHUKH, CIIPAaBOYHbIC M y4eOHbIe TOCOOHs. Y JOOHBIN MOKMCK MO KJIIOYEBBIM CIOBaM, OTICIbHBIM
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 ACeHCTBHUA)
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 NPoOLEcca 10 JMCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

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

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

padoThl 00y4aromuxcs (HoMep ayinTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/AOBAHMA

1 | JlaGoparopus «Metamnopexymue | CTOJIbI YAeHHUYECKUE JBYXMECTHBIE (MOHO-
UHCTPYMEHTBI». YueOHas ayauTopus Jis | OJOKM), JlIOcKa ayJuTOpHas (MenoBas),
npoBeeHus 1aboparopHbix padboT (E-205) CTOJI IpenoAaBaTeNbCKUN, CTyN Mpenoja-

BaTeNbCKUM, Kadenpa, wmKadbl IS
WHCTPYMEHTA, JIMIJIOMHBIC IUIAHIICTHI,
CTonel ©U TyMOBl C o0OOpyIOBaHHEM,
IPUOOPHI JUTST U3MEPEHHS YTIIOB, PEXKYIIHE
WHCTPYMEHTHI, CBEpJIa, Pe3Ibl, MPOTKKH,
dpe3pl, HHCTPYMEHTAJIBHBIE  IICHTPHI,
yepBsauHas (pe3a, OnTUYecKass IeNUTeNb-
Has TOJIOBKa

[Tomemenue s camocTosiTenbHOU paboTsl | CTOMBI YUCHHUYECKUE, CTYIIbs
2 | crynenTos (I'-401) yuennyeckue, [IK ¢ Bbixomom B ceTb
WNHuTtepHer



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

