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1.

HCJ’II’I H 3aJa4Yi JUCHUIIIMHBI:

Hear aucnumianHbl «MaTepuajioBeleHHe W  TEXHOJOTHSI KOHCTPYKIMOHHBIX
MaTepHaaoB» - (GOPMHUPOBAHNWE TOTOBHOCTH K aHAIN3Y JKCIUTYaTAI[HOHHBIX W TEXHOJOTMYECKUX
CBOWCTB, BbIOOpY MaTepuasioB U 3()()EKTUBHBIX cOCOOOB MX OOpaOOTKM JJIsl CO3/AaHUS M3JEIUN
IPOM3BOJICTBEHHOTO U OBITOBOTO HA3HAYEHUS.

OCHOBHBIMU 3a0auamu Kypca SBIISIOTCS:

2.

MOHMMAaHKE OCHOB TEOPUH KPUCTAITTMYECKOTO CTPOCHHS MaTEPHAIIOB; paznuuust (pu3nKo-
MEXaHUYECKUX U TEXHOJOTMYECKMX CBOWCTB KOHCTPYKLIIMOHHBIX MAaTEpHUAIIOB;
JMarpaMMy <GKeJIe30-LIEMEHTUT»; MapKHUPOBKY CTaJIed, YYT'yHOB U CIUIABOB I[BETHBIX
METAaJUIOB HAa OCHOBE ME/IH, AJTFOMUHHMS, TUTAHA M MarHus; METO/IbI M CIIOCOOBI U3MEHEHUS
CBOMCTB METAJUIOB B IIPOLIECCE MPOU3BOJCTBA; METOJbI CBAPKU M Mallku METAIJIOB, a
TaKXKe 3allUThl WX OT KOPPO3MM; BHUABI U CIIOCOOBI TOJYYEHUS OCHOBHBIX
HEMETAJUTMYECKUX MaTepHUasoB; BUABl TEPMHUUYECKON OOpPaOOTKHM U TEXHOJIOTHIO HX
IPOBEICHUS, POJIb TEXHOJOTHH 00pabOTKH MaTepUalIOB B MPAKTHUYECKON JEATEIbHOCTH
YyelloBeKa; Kiaaccuukaiuio, (QU3NKO-MEXaHMYEeCKHEe M TEXHOJOIMYeCKHe CBOWCTBA
COBPEMEHHBIX KOHCTPYKLIMOHHBIX U HHCTPYMEHTAIIbHBIX MAaTEPHUAIIOB;

NOHMMAaHUE OCHOBHBIX (DU3UKO-MEXAaHWYECKHX CBOMCTB JPEBECHHBI M TOPOJbI
JPEBECHUHBI; BHUJIOB MHJIOMATEPUAIOB, TEXHOJOTHUI0O UX HU3TOTOBJICHMS, OOpabOTKU U
IIPUMEHEHUS;

pa3BUTHE YMEHMM aHAIU3UPOBATh W CTPOUTh JAMArpaMMbl COCTOSIHUW CIUIaBOB;
MPOU3BOJUTh MAaKpO M MHUKpPOAHAIW3 CIUIABOB M CBAPHBIX COCJUHEHUN U ONPENEIATh
CBOICTBa METAJIJIOB MO UX MHUKPO- U MaKpOCTPYKTYpe, BbIOMpaTh BUJ U NMPOU3BOAUTH
TEPMHUECKYI0 00pabOTKY AJIsl pa3IMyYHbIX CIJIABOB METAJIOB U U3MEPSTH UX TBEPIOCTb,
BbIOMpaTh C110CO0 M3rOTOBJIEHUSI 3arOTOBKU M KOHCTPYHUPOBATh 3ar0TOBKY HA OCHOBAHUU
pabouero uepTexka aeTand, pacmudpoBaTb XUMHUYECKUN COCTAaB PacHpOCTPAHEHHBIX
MapOK KOHCTPYKI[MOHHBIX U UHCTPYMEHTAJIbHBIX MATEPUAJIOB;

OBJIAJICHUE  HABbIKAMU  KBIM(UKAIMM, ONpEAEJICHUs CcOCTaBa U  CBOMCTB
KOHCTPYKIMOHHBIX MAaT€pUaJIOB I10 UX MapKUPOBKE.

MecT0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOW MNpPo(ecCHOHAIBHON

oOpa3oBareabHoii nporpammsl (OITOII):
JucuunnuHa BKIIOUYeHa B 00s13aTesbHYI0 yacTh OITOII.

3. [lepeyeHb NIJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHNs M0 IUCIUILIHHE:
KOMIIETEHIINU HNuauxkaropsl OneHovHbIe
HIud
p Dopmy/MpOBKa cpeacraa
VK-1.5. IlpoBoautr  KpHUTHYECK Pedepar
Crnoco0eH ocyIIecTBIATh POBOI P CKyIo Gbep
. OLICHKY  BapuWaHTOB  JICHCTBHI B
MOUCK, KPUTUIECKUN .
nporecce peleHus npodeccuoHanIbHOMN
aHaJN3 ¥ CUHTE3 —
VK-1. | undopmaiuu, npuMeHsTh
dop T, TP VK-1.6. VYcranaBnauBaer mpuYUHHO- | Pedepar
CUCTEMHBIN MOAXO] ISt
CIIEZICTBEHHBIE CBSI3U MEXIY CBOWMH
peIIeHHsI TOCTaBICHHBIX o
JeUCTBUSAMHU U TOJTYyYEHHBIMU
3aja4
pe3yabTaTaMH.
CrniocobeH ynpaBisTh VYK-6.2. OcymectBisger camoaHanu3 u | Pedepar
CBOWM BPEMEHEM, pedurekcuio pe3yabTaToB CBOHX
BBICTpPauBaTh U JENUCTBUMN.
€aTN30BBIBATH
VK-6. p

TPACKTOPUIO CAMOPA3BUTHUSA

Ha OCHOBE TMPUHIIUITOB
o0pa3oBaHMsI B TEUCHUE
BCEH KU3HU




I1K-3

CniocobeH opraHu30BBIBaTh
o0pa3oBaTenbHYIO
ACATCIIBHOCTDb C YYCTOM
BO3MOKHOCTEH,
noTpeOHOCTEH,

[1K-3.5. Ucnons3yeT obOpa3oBaTeabHbIC
TEXHOJIOTHH, o0ecrieunBaroIne
CYOBEKTHYIO MO3UIIMI0 00yUYaIONTUXCS B
00pa3oBaTeNbHON ACITEIBHOCTH

KonTponbHas
paborta B gopme
MUHHU-TIPOCKTA
JlaGopaTopHas
paborta

JOCTHYKEHHUH 00YUYarOIINXCsI
B 00yacTu 00pazoBaHus

4.00beM IMCUMILIMHBI M BBl Y4eOHOH padoThl
OO0mias TPyI0EMKOCTh TUCIMIUIMHBI COCTABJISAET 6 3a4eTHBIX CIMHMII.

Bup yueOHoii padoThl Bcero yacos Cemectpsl
1

AynuTopHbIe 3aHATHS (BCETO) 100 100

B tom uucre:

Jlexuun 40 40

[Ipaktuueckue 3anstus (113) 10 10

Cemunapsi (C)

JIaboparopusie padotsl (JIP) 50 50

CamocrosTenpHas paboTa (Bcero) 116 116

B Tom uncie:

Pedepar 84 84

MUHH- TPOCKTHI 32 32

Bun npomexyTo4HOM aTTecTaluy (3a4€T, SK3aMEH) 3auér c|3auér c

OLIEHKOI OLICHKO

OO6m1ast TpPyI0€MKOCTh qacoB |252 252

3QUETHBIX CAMHHI[ | 7

5. ConepskaHue QUCHUIINHBI
5.1. Conep:xkanue pa3ieioB JUCHUNIMHBI

n/n

HanmenoBanue
pasaena
JTUCIUIIINHDBI

Conep:xanue pasaena (B IMIAKTHYECKUX eITMHUIIAX)

OCHOBBI
MaTepUaTOBECHHUS

Hcropuueckuii 0030p npuMeHeHus1 MaTepraioB. Bkian
OTCYECTBEHHBIX YYEHUN B pa3BUTUE MATEPUATIOBEICHUS.
Krnaccudukanusa matepuanos. MeTtamindeckue 1 HEMETaJUIMUECKUe
MaTepuaisl. YepHble, IBETHBIE METAJUIbI U UX CIUIaBbl. OCHOBHBIE
cBoMcTBa MarepuainoB. OU3NYECKHE, XUMUYECKHE TEXHOJIOTHUECKUE
U MeXaHu4yecKkue cBoiictBa. CTpoeHNE METAJUIMUECKUX MATEPHAIIOB.
Kpucranmmzanus. Kpucramnmueckue pemerku. ®asel B criaBax.
JlnarpaMMBsl COCTOSIHMS CILIABOB.

Cranu 1 9yryHsl

Juarpamma xene3o — yriepoa. OCHOBHbIE TapaMeTphl U BUIbI
TEPMUYECKOI 00pabOTKN MaTepUaJIOB U CIUIABOB. XUMHUKO-
TepMHUEcKas U TepMoMexaHuyeckas oopadotka. Knaccuduxanms
CIUIaBOB M YYT'YHOB. MapKupoBKa cTajlell U UyTyHOB. YTJIEpOJUCThIE
U JIeTupoBaHHbIe cTayu. Cepble U Oelble YyTyHBI.




Menp u ee cruiaBbl. AJTIOMUHMM U €T0 CIUIaBbl. TUTaH, MarHui,
LIlBeTHBIC METAIIBI U N
3 - HUKEIb, UX CIIJIaBbl, CBOMCTBA M IPUMEHEHHE. AHTH(PPUKIIHOHHBIC
criaBel. Kopposust MeTamioB 1 MeToabl 00pbOBI ¢ HEH.
JlpeBecrHa, TIIACTUYECKIE MACChI, PE3WHA, CTEKII0, KepaMUKa,
4 Hemerannnueckue JIAKOKPacOYHbIE MaTepUabl, K€U, TEKCTUIIb, KOKEBECHHbBIE
MaTepuabl MaTepuaibl, CTPOUTEIHLHBIC MATEPHAIIBI, UX CTPOCHUE, CBOICTBA,
MIPOU3BOJICTBO, 00paboTKa, MPUMEHEHHUE.
[TpousBoacTBo uyryHa. MicxoaHsie MaTepuabl 17151 JOMEHHOTO
nporecca. KOHCTpyKIUs TOMEHHOMN IMeYU U BCIOMOTAaTEIbHBIX
TTpOH3BOACTEO ycTpoiicTB. [lomennslii npouecc. [IpoayKThl JOMEHHOTO
5 P npou3BojicTBa. COCTaB M COPTA BHITUIABIISIEMBIX TYT'YHOB.
YEPHBIX METAJIOB . .
[TpousBoactBo cranu. KouepTopsiit crioco6. MapTeHoBcKkuii
cnoco6. [IpousBoacTBo cTanu B anekTporedax. [Ipsmoe nonydenue
CTaJIM U3 PYIBI.
JluteitHoe mpou3BocTBO. TpeboBaHuUs, TPEIBIBISIEMbIE K TUTCHHBIM
crutaBaM. JIutbe B mecuanbie POPMBI, CIELIMATIbHBIC BUBI JTUTHS.
['opstuas 1 xononHas 00paboTka MmaTepuaoB gaBieHueM. [IpokaTka,
BOJIOYCHHE, KOBKA, IITAMITIOBKA, IpeccoBanue. Biusaue 00paboTku
MeTob1 ¥ BUIBI JaBJICHUEM Ha CTPYKTYpPY U CBoOiicTBa MeTasuioB. [lopomikoBas
6 o0paboTku Metauryprusi. CBapka U naika MeTajuioB. DJIEKTPUUYECKast TyTrOBast
MaTepuasoB cBapka. ['a3oBas cBapka u pes3ka metauioB. HoBble MeTObI U
TexHoyioruu cBapku. [lasuue. dusnyeckas CynHoOCTh mpoliecca.
Knaccudukanus npunaes. @nrocsl. TeXHOIOTHS MasHUS YEPHBIX U
I[BETHBIX METAJUIOB.
5.2. Pa3aejnl AMCHUIIIMH U BUABI 3aHATHI
Ne HaumenoBanme pa3jaeina
KosmmuyecTBo yacos
n/m  JUCHUIIMHBI U BXOISIIUX B HEro
TeM
Camocr.
Jlekum | IIpakr. | JlaGop. aGora Bcero
| samsTust | 3amsTHst | L 4acoB
CTYI.
1 OcHoBBI MaTepuaI0BeIeHUS 4 10 18 32
11 HcTtopuyeckuii 0630p mpuMeHeHus 5 6 8
' MaTepuaioB
1.2 Knaccugukarus matepuanos 2 6 8
1.3 JlnarpamMMbl COCTOSIHMSI CILIABOB. 10 6 16
2 Cranu M 4yryHbl 10 26 18 54
2.1 Jlmarpamma xxene3o — yriiepo;t 2 4 6
2.2 | Knaccugukanus crijiaBoB ¥ YyT'YHOB. 2 6 6 14
2.3 MapxkupoBKa cTajnel u 4yryHOB 2 6 4 12
XUMUKO-TEpMHUYECKAS] U
2.4 P 2 6 4 12
TepMoMexaHndeckas 0opaboTka
YriepoaucThie U JIETHPOBAHHbBIE
25 oA P 2 8 10
cTanu




3 I[{BeTHBIE META/LJIbI H CIJIABBI 6 2 6 26 40
3.1 CruiaBbl Ha METHOW OCHOBE 2 2 9 13
39 CrnaBel HA OCHOBE QIFOMHUHHUS U 9 4 9 15

TUTaHa
33 MapkupoBka, CBOINCTBA U 2 2 8 12
MIPUMEHEHUE.
4 Hemeramimuyeckne MmaTepuasibl 6 2 18 26
Hemerannnueckue Matepuansl, ux
4.1 KJaccuuKaius, CBOMCTBa U 1 3 4
MIPUMHHEHUE.
42 [Tnactmaccel. C0KHBIE TIACTMACCHI: 1 3 4
T€TUHAKC, TEKCTOIHT
43 Kayuyk Marepuaibl Ha OCHOBE 1 3 4
PE3UHBI.
4.4 [Ipouecc BynkaHU3aLUU. 1 3
4.5 | CocraB u o0uIHe CBOWCTBA CTEKIIa 1
4.6 | JlpeBecuHa, €€ OCHOBHEIC CBOHCTBA 1 2
5 | IIpou3BoacTBO YePHBIX METALIIOB 8 2 18 28
51 OCHOBBI TEXHOJIOTUU YEPHBIX 5 5
METaJIJIOB
5.2 | IIpou3BOACTBO YePHOU METAILTYpPTUU 2 2
53 OSHE}'KOMJ'ICHI/IC CO CTPYKTYpOU U 4 9 18 24
CBOWCTBAaMH YEPHBIX METAIIJIOB
6 MeTtoabl 4 BUbI 00pabOTKH 6 4 8 18 36
MaTepHaioB
6.1 JluteitHOE TPOM3BOICTBA 2 2 6 10
6.2 ["opsiuas u xonoaHas 00paboTka 9 9 9 6 12
MaTEepHAJIOB JIABIICHUEM.
6.3 Caapka 2 2 4 6 14
Hroro: 40 10 50 116 216

6. Ilepeyenb y4eOHO-METOUYECKOT0 o0ecriedeHusl JI CaMOCTOATEIbHOM
padoThI 00Y4AKOIIMXCS MO0 JUCHHUIIJIMHE

6.1. Conep:kanue caMOCTOATETbHOI PadOTHI CTY/IEHTOB 110 TEMaM

Ne TeMbI AUCUMIIIMHBI Conep:kanue  caMOCTOSITEILHOM
n/n padoThI CTYICHTOB

1 Hcropuyeckuii 0030p MpUMEHEHUS] MaTEpUaAIOB [TonroroBka pedepara

2 ZII/IanaMMBI COCTOsIHUA CIIJIaBOB HOJIFOTOBK& MHWHU- ITPOCKTA

3 Knaccudukanus marepuanon [TonroroBka MUHH- IPOEKTA

4 JlnarpaMMbl COCTOSIHHS CIIJIaBOB. [Toarororka pedepara




5 Huarpamma xene3o — yriepon [Toarororka pedepara

6 Krnaccudukanus crijiaBoB 1 4yTryHOB. [Toarororka pedepara

7 MapkupoBka cTajieil 1 YyryHOB [Toarororka pedepara

8 XUMHUKO-TEpMUYECKast u tepMoMmexannyeckas | [lonroroska pedepara
0obpaboTka

9 CrnnaBbl Ha MEIHOM OCHOBE [ToaroroBka pedepara

10 CruiaBbl Ha OCHOBE AJIFOMUHUS U TUTaHa [TonroroBka pedepara

11 Hemerannuueckue marepuaisl, ux kiaccupukamus, |llogroroska pedepara
CBOICTBa U MPUMHUHEHHE

12 [Tnactmaccel. CrnoxHBIE IIacTMacChl: reTwHakc, | [loaroroBka pedepara
TEKCTOJIUT

13 Kayuyk Marepuaisl Ha OCHOBE pE3UHBI. [ToaroroBka pedepara

14 [Tpouecc BynkaHU3aUK. [TonroroBka MUHHU- IPOEKTA

15 CocraB u 00111e CBOWCTBa CTEKIa [ToaroroBka MUHH- IPOEKTA

16 [peBecuHa, €€ OCHOBHBIE CBOMCTBA IToaroroBKa MUHHU- IPOEKTA

17 O3HakoMJIEHHE CO CTPYKTYpOil U cBoiicTBamu 4epHbIX | [loAroToBKa MUHU- IIPOEKTA
METAaJIJIOB

18 JluTelinoe Mpon3BOICTBA [Toarororka pedepara

19 l'opswass wu xomomHas oOpabotka marepuaios|[loaroroska pedepara
JTABIICHUEM.

20 Caapka [TonroroBka pedepara

6.2. TeMaTuka KypcoBbIX padoT (IPOEKTOB)

6.3. [IpumepHas TeMaTuKa pedepaToB
1. CpoiicTBa 1 cTpoeHHE METAJIIOB. VX 00111ast XapakTepUCTHKa U METO/Ibl UCCIIeI0BaHUs. ATOMHOE
cTtpoenue. Meramnuueckas cBs3b. Kpucramumueckue pemerku. HecoBepmeHcTBa peasbHBIX
KpPHUCTAJIJIOB.
2. Kpucramnmmsauuss MeTayyioB. YCIOBHUS M MEXaHU3M KPUCTAJUIM3AaLMU. 3aKOH
kpuctauzanuu. [IpeBpaiienus B TBep1oM cocTosHUU. CTpoeHHE METAIITMYECKOTO CIUTKA.
3. MexaHuueckue CBOWCTBA U miiacTudeckas aedopmarusi. OCHOBHbIE METOIbI
ONpesieNieHUus] MEXaHWYECKUX CBOMCTB MeETayuIoB. YIpyras M IUlacTH4YecKas Jaeopmarius;
paspyuenue. Buapl npoyHoctu. BnusHue pa3ziauyHbIX (aKTOPOB HA MPOYHOCTh U IUIACTHYHOCTh
METAJIJIOB U MTyTHU UX YBEITUYECHHUS.
4. Hakien u pekpuctamu3anus. XonoaHas aedopMaius 1 ee BIUsSHUE Ha CTPYKTYpPY U CBOICTBa
MmeTaia. Bo3BpaT u pexpuctamumsanus. ['opsiuas nedopmaiius v ee BIUSHUE Ha CTPYKTYpy U
CBOICTBAa METAJIJIOB.
5. CrpoeHune MeTaIIMUYECKUX CIUJIABOB M Marpamma coctosiHus. Kinaccudukanus MeTaiindeckux
cruiaBoB. [Ipocreiinme GMHapHbIE qUarpaMMbl COCTOSTHUS.
6. CrpoeHue 3Kene30yrJIepOANCTHIX CIUIABOB M JIHarpaMMa COCTOSIHHSI CHCTEMBI <OKelle30 —
yriepoa». CTpyKTypbl M CBOICTBa CIsIaBOB. BiusiHue yriepoaa, HOpMaJabHBIX IPUMEceH U criocoba
MPOU3BOJCTBA HA CBOMCTBA cTalli. MapKUpOBKa CIIaBOB.
7. OCHOBBI TEOpUU JIETUPOBAHMS CTalM. PacrpenerneHue JErHpyOIUX JIEMEHTOB B CTalH, MX
BJIMSTHUE Ha OTUMOP(U3M Kele3a, TepMooOpadOTKy M CBOMCTBA cTallu. MapKUpOBKa CILJIaBOB.
8. Uyrynsl. Cepble, KOBKHE M BBICOKOIIPOUHBIE YYT'YHBI; BIUSHUE (POPMBI rpa)UTOBBIX BKIIOUSCHHUN

6



Ha UX CBOMCTBA. JIETMpOBaHHBIN YyT'yH.

9. Teopus Tepmuueckoit oopadboTku cranu. Kiaccudukanmst BUI0B TepMHUECKOM 00pabOTKH 1o A.
A. BouBapy. luddy3us u ee 0CHOBHbIE 3aKOHOMEPHOCTH.

10. IlpeBpamenuss npu HarpeBaHuH. IlpeBpallieHMs NEPEOXJIaXIEHHOIO AayCTEHUTa B
U30TEPMHUYECKUX YCIOBUSAX WM TPU HENPEPHIBHOM OXJKIACHUU. MapTEHCHTHOE IpeBpalleHue
aycteHura. [IpeBpaleHus npu oTmycke 3akajeHHOM cranu. CBoicTBa TepMHUECKH 00pabOoTaHHON
CTaJIH.

11. IIpaktuka repmuyeckoit 00padoTku craiau. OnpeneseHue TeMIepaTypsl U IPOI0JIKUTEIbHOCTH
HarpeBa IO/ 3aKaJKy M OTHYCK. XHMHYECKOE BIHMSHHE CpeIbl. 3aKaJO4Hble Cpebl.
[TpokanuBaemocTh. O0paboTka xosogoM. CrocoOwl 3akanku. OTxur W Hopmanuzarus. [lopoku
TEPMUYECKH 00paOOTaHHOM CTaIM U CIIOCOOBI UX YCTPAaHEHHUS.

12. Xumuko-tepmuueckas ~ o0OpaboTKa:  LEMEHTalMs,  a30TUPOBAHUE,  LIMAHUPOBAHMUE,
T Py3nOHHAS METAJUTA3ALHS.

13. llBerHble MeTaIbl U CILIaBbl HAa UX ocHOBe. OOmue cBeaeHus. [IpenMyiecTsa 1 HelOCTaTKU
B CpaBHEHUH cO cTanbio. Obnacte mpumeHenusa. Knaccudukanus mo paziuyHbIM NpPU3HAKAM U
MapkupoBka. TpeboBanus Peructpa Poccun.

14. Menp u ee crinasel. JIaTyHu, OpOH3bI, UX CBONCTBA U IPUMEHEHHUE.

15. AmromuHui u ero criassl. JluteiiHble U 1ehopMUpyeMble CIIaBbl, UX CBOMCTBAa M IPUMEHEHHUE.
Tepmuueckass o0paboTka crutaBoB. CrieueHHbBIE aTIOMHHHEBBIE CIUIaBBl. THTaH M €ro CIUIABEHI.
[TpoMmbllIsIeHHbIE TUTAHOBBIE CIUIABBI, UX CBOWCTBA U IpuMeHeHHe. TepmooOpadoTka CIIaBoB.

16. XKunkue kpucramisl. CTpoeHue, CBOWCTBA, IPUMEHEHHE.

17. Yuctsle u cBepxumcThie BemecTBa. [lomyuenue, cBOHCTBa, MpUMEHEHUE.

18. Amopdusie Metamuibl. CTpyKTypa, OJIydeHHEe, CBOWCTBA.

19. Croiikue u cBepxcToiikue MmaTepuaisl. Bubl, cBONCTBa, NpUMEHEHUE.

20. Komnosunnonnsie matepuansl. CTpyKTypa, Kiaccuukanys, Ha3HaueHHe

21. CrpouTtenbHble MaTepuanbl. Buspl, CTpyKTypa, CBOICTBA, IPUMEHEHUE.

22. DneKTpOTeXHUUYECKUE MaTepualibl. Bubl, CBOHCTBa, MpUMEHEHHE.

23. TexHomorusi 00pabOTKH BOJIOKHUCTBIX MaTEPHAIIOB.

24. DnexTpopu3nvecKrue METO bl 00paOOTKH MaTEpUAIIOB.

25. Dddext mamatu popmbl. CylIHOCTh, 0COOCHHOCTH, IPUMEHEHHE.

26. MeTamryprust [BETHBIX METAJUIOB.

27. MeTozpl HCCIIeIOBaHUS CTPOSHHS M CBOMCTB MaTEPHAJIOB.

28. O06paboTKa MaTepHaliOB B3PHIBOM.

29. Ilma3zmenHast 00pabOTKa MaTEPHUATIOB.

30. Koppo3us u metojibl 60pb0BbI C HEM.

7. ®OH/bI OIIEHOYHBIX CPEICTB

7.1. ®oHA OLEHOYHBIX CPEACTB [Jisl MPOBEACHUS TeKyllel aTTecTaluu 00y4arommMxcst
10 JMCHHUIJIUHE

HanmenoBanue TemMbl CpencrBa Tekyiero IIepeyenb KoMNeTeH U I
AMCUMILIMHBI KOHTPOJIA (ykaszarb mmdp)

Hcropuaeckuit 0030p | Pedepar YK-1.5, VK-1.6, YK-6.2
MIPUMEHEHUS MaTeprasoB
JuarpaMMsbl cocTOsiHUA | MUHM- TPOEKT I1K-3.5
CILIaBOB
Krnaccudukanus matepuanon MuHu- TpOeKT [1K-3.5
JuarpamMmbl cocrosinus | Pedepar YK-1.5, VK-1.6, YK-6.2
CILIaBOB.
Huarpamma xxeneso — yriepoq | Pedepar YK-1.5, YK-1.6, YK-6.2
Knaccudukammss crnmaBoB  u | Pedepar YK-1.5, VK-1.6, YK-6.2
YYT'YHOB.




MapxkupoBka crajneit u uyryHoB | Pedepar YK-1.5, YK-1.6, YK-6.2
XUMUKO-TepMUYCCKas u | Pedepar YK-1.5, YK-1.6, YK-6.2
TepMOMEXaHNYeCKast

o0paboTka

CrnaBel Ha METHOM OCHOBE Pedepar YK-1.5, YK-1.6, YK-6.2
CmuiaBel Ha ocHOBe anmomuHus | Pedepar YK-1.5, YK-1.6, YK-6.2
Y THTaHa

Hemerammmueckue marepuansl, | Pedepar YK-1.5, YK-1.6, YK-6.2
uX KjaccuuKaIus, CBOUCTBA U

NPUMUHCHHE

[Tnactmacchl. Crnoxwusie | Pedepar YK-1.5, YK-1.6, YK-6.2
TTACTMACCHI: TeTUHAKC,

TEKCTOJIHT

Kayuyk Marepuansl Ha ocHOBe | Pedepar YK-1.5, YK-1.6, YK-6.2
PE3UHBI.

[Ipouecc BynkaHuzamumu. MuHu- npoexT [K-3.5

CocraB u o6mme cBoiictBa | MUHU- IPOEKT I1K-3.5

CTEKJIa

JlpeBecrHa, €€  OCHOBHbIE | MUHHU- IPOEKT [1K-3.5
CBOMCTBA

O3HakoMJIEHHE CO CTPYKTypod | MuHU- IpoeKT IK-3.5

U CBOMCTBaMH YEPHBIX

METaJUIOB

Jlureiinoe nmpou3BoIcTBA Pedepar YK-1.5, YK-1.6, YK-6.2
I'opstuas u xononHas | Pedepar YK-1.5, YK-1.6, YK-6.2
obOpaboTka MaTepHaJIOB

TaBIICHUEM.

Caapka Pedepar YK-1.5, YK-1.6, YK-6.2

Texkyummii KOHTPOJIb OCYIIECTBIISIETCS HA OCHOBE PEHTHHTOBOI TEXHOJIOTUU OIICHUBAHMS.
OOyuaromiyecss B MpoLecce U3yuyeHHs JUCHUIUIMHBI HaOWparoT PeHTHHrOBbIE Oajulbl U B paMKax
aTTeCTallMOHHON HE/IEH MOIY4atoT OTMETKH B COOTBETCTBUM ¢ HAOpaHHBIMU OaljamMH.

Kpumepuu oyenku 6uoos paoom

[Tocemenue NeKIMOHHBIX 3aHATUH — 1 6ayu1 M OTCYTCTBHE Ha 3aHATUH — 0 6aJUI0B,TOCEIIEHHE
MPAKTUYECKUX 3aHATUHN — 1 Oaios.

BricTyniieHre Ha IpakTHUECKUX 3aHATHUAX aKTUBHOE y4acTHe B 00CYKJICHUH, IPE/ICTaBIICHUE
pe3yabTAaTOB CAMOCTOSTEIILHONW PaOOTHI: IEPUOINYECKAss aKTUBHOCTD — 1 0aJjl, akTHBHOE y4acTHE B
00CyX/1IeHUH MPo0JIeM U MPAKTUYECKUX 3a1aHuil — 2 Oasia.

Ha ka)x1oM mpakTu4ecKoM 3aHSITHN POBOJANUTCS TEKYIUI KOHTPOIb (TECT) —MaKCHUMaIbHBIH
6am1 — 5. BelnonHeHue 3a1aHui A1 CaMOCTOSITEIbHOM paboThl — OT 1 10 6 6aUI0B (B 3aBUCUMOCTH
OT CJIO)KHOCTH 33/IaHHH ).

Peiimune nnan

ba3zoBas yactb
Buja konrpoas Dopma KOHTPOJIA Mun. Koa- Makec.
Bo 0asioB | Kou-Bo
0a/L10B
KoHTpoJs nocemaemoctu IHoceumenne JTeKNMOHHBIX, 1 3
NPAKTHYECKHUX
(11200paTOPHBIX) 3AHATHH
Hmozo 50 150
HaumeHoBaHue TeMBI Mumn. Koa- Makec.
KoHnTtpoJb padorsl HA
Bo 6a/uioB | Koa-Bo
3aHATUAX
0aJU10B




Ucropuueckuit 0030p 1 11
MPUMEHEHHUS MaTeprasoB
JlnarpaMMbl COCTOSIHHSI CTIJIABOB 1 11
Knaccudukanust marepuanon 1 11
JlnarpaMMbl COCTOSIHHS CILJIaBOB. 1 11
Jwnarpamma xene3o — yriaepos 1 11
Knaccudukanmss  criaBoB  u 1 11
YYT'YHOB.
MapkupoBka crajeil ¥ YyryHOB 1 11
XHUMHUKO-TepMHUUYECKAs u 1 11
TepMOMEXaHUYeCcKas 00paboTka
CruiaBbl Ha METHOM OCHOBE 1 11
CmiaBbl Ha OCHOBE IOMUHUS U 1 11
TUTaHa
Hemeramnuueckue marepuaisl, 1 11
UX KJIacCH(HKAIMs, CBOMCTBA U
MPUMHHEHUE
[1nacTmaccsl. CnoxHble 1 11
MJIaCTMACCHI: TeTUHAKC,
TEKCTOJIAT
Kayuyk Marepuansl Ha OCHOBE 1 11
PE3UHBI.
[Ipouecc BynkaHu3auy. 1 11
CocraB u oOmme CBOWCTBa 1 11
CTeKJIa
Hpesecuna, ee OCHOBHBIE 1 11
CBOIICTBA
O3HaKOMJIEHHE CO CTPYKTYPOH U 1 11
CBOMCTBaMH YEPHBIX METAJIJIOB
JIuTelinoe npon3BOCTBA 1 11
Iopstuast m xonomHass 0O6paboTKa 1 11
MaTepUaOB JIaBIICHUEM.
Cgapka 1 11
Hroro 20 220
Bcero B cemecTpe 70 370
IIpomexyTouHas aTTecTanus 1 5
HUTOro 71 375

IloaroroBka K NMPAKTUYICCKUM 3aHATUAM SABJIACTCHA 00513aTeJILHBIM YCJI0BUEM MMOJTYYCHUSA

HTOIOBOM peﬁTHHFOBOﬁ OICHKH IO JUCHUIIJIMHE HE 3aBHUCHUMO OT KOJINYECTBA

HAKOIUICHHBIX 02J1JI0B

K npomeskyTo4HOM aTTecTalliy He I0NMYCKAITCHA 00y4yalomumecs, Ha0pasiuiye B TeYeHUe

cemecTpa MeHee 225 6a/L10B

Ilpumepnt 3a0anuil ona npaxmuyeckux (1a00pamopHvIx) 3aHamuil

1. HaumeHoBaHue J1a00PATOPHBIX PadoT

LCoNoORWDNE

Omnpenenenue TBEpAOCTH 10 MeTOy bpunens.
Ornpenenenne TBEpAOCTH 110 MeToy PokBera.
HcnplTaHue Ha pacTsKEHUE.

W3ydeHue nponecca KprucTasIu3aluu.
Tepmuueckas 06paboTka cTanei.
MukpoaHaau3 CIIaBOB.

MukpoaHanu3 yriiepoJucTbIX CTalIEH.
MukpoaHanu3 4yryHOB.

MukpoaHanu3 IBETHBIX METAJIOB U CILJIABOB.




10.

[Tatika MmeTanIoB.

2. TeMaTUKa NPAKTHYECKUX 3aAHATHI

1.

2.
3.
4

[{BeTHBIE METALIBI U CIIABBI
Hemerannunyecknue Marepuasl
[Tpon3BOCTBO UEPHBIX METAIIIOB
MeToap! 1 BUIBI 00pa0OTKH MaTepHuajIoB

Kpumepuu ouenueanun 3a0anm7, 6bINOJ/IHEHHbBIX HA NPAKMUYECKUX 3AHAMUAX (cemuuapax)

Kpurepuii bana
[IpakTrueckast HalpaBJICHHOCTh 3 bamna
CoOoTBeTCTBHE MpeIJIaraeMbIX pEIIeHUH TOCTABICHHOM 3a1aue 3 bamna
MakcuMAaJILHBINH 0aJ1J1 6

IIpumepHbIe TeMBbI /151 pedepaToB.

1.

wmn

o1~

10.

11.

12.

13.

14.

15.

CaoiicTBa U cTpoeHue MetauioB. Mx o0mias XapakTepucTUKa U METOJIbl UCCIIET0BaHUS.
AToMHOe ctpoenue. Mertamnudeckas cBsi3b. Kpucrammuueckue pemerku. HecoepiieHncTa
peaJIbHBIX KPUCTAIJIOB.

Kpucrannuzanus MeTauioB. Y ClI0BUS M MEXaHU3M KPUCTANIM3ALUH. 3aKOH

kpuctaymsanuu. [IpeBpamienust B TBepoM cocTosiHUM. CTpoeHHEe METalIndecKoro
CIIUTKA.

. Mexanuueckue cBOWCTBa U M1actTuueckas aedopmarus. OCHOBHbIE METObI

OIpeJIeJIEHUs] MEXaHNYECKUX CBOMCTB MeTa/IoB. YIpyras U Ijactudeckas aedopmarus;
paspymenue. Bumael mpouyHoctH. BrwmsiHMe pa3nuyHBIX (DAaKTOpPOB HA MPOYHOCTH U
IUTACTUYHOCTh METAJJIOB U IIyTH UX YBEIUYEHHUS.

Haxnen u pekpucramumszanusi. XononHas negopManusi U ee BIUSHUE Ha CTPYKTYpy U
cBoiicTBa MeTaju1a. Bo3Bpar u pekpuctamumsanuus. ['opsuas nedopmanus u ee BIMSHUE HA
CTPYKTYpY U CBOMCTBA METAJLJIOB.

CrpoeHre MeTaJIMUECKUX CIUIaBOB M JAMarpamma coctosHus. Knaccudukanums
MeTaJNINYECKUX cIu1aBoB. [IpocTeiiine 6MHapHbIe AUarpaMMbl COCTOSTHUS.

CrpoeHne Kene30yriepoJUCThIX CIIaBOB U IMAarpaMMa COCTOSIHUSI CUCTEMBI <OKEJE30 —
yraepoa». CTpyKTypbl U CBOWMCTBA CIUIaBOB. BiusiHue yrieponia, HOpMaJbHBIX MpUMeceil u
crioco0a MPOU3BOICTBA HA CBOMCTBA cTalNU. MapKupOBKa CIJIaBOB.

OcHOBBI TEOpUU JIETUPOBAHUSI CTaNU. Pactipeienenye Jerupyromux 31€MEHTOB B CTaU, UX
BIMSIHME Ha MOJUMOpP(H3M XKee3a, TepMooOpaboTKy M cBoiicTBa cranmu. MapKupoBKa
CILIABOB.

Uyrynsl. Cepble, KOBKME U BBICOKOIPOUYHBIE YYTYHBI, BIMSHHE (DOPMBI TI'padUTOBBIX
BKJIFOYEHUH HA UX CBOWCTBA. JIerMpOBaHHBIN YyT'yH.

Teopus Tepmuueckoit 06padotku cranu. Kinaccuduxanus BuoB TepMUueckoil 00paboTku
o A. A. bousapy. luddy3us u ee o0cCHOBHbIE 3aKOHOMEPHOCTH.

IIpeBpamenuss npu HarpeBaHuu. lIpeBpamieHusi NEepeOXNaKIEHHOIO ayCTEHHTa B
M30TEPMHUUYECKUX YCJIOBUSX UM TPU HEOPEpPHIBHOM  OXJAXKIACHHH. MapTeHCUTHOE
npeBpauieHe aycteHurta. lIpeBpamieHuss npu oTmnycke 3akajgeHHOW cranu. CBolicTBa
TEPMHUYECKH 00pabOTaHHOU CTaJIH.

[IpakTuka TepMuueckoil  oOpaboTku  cranu. OmnpezneneHue  TemImeparypel U
MPOJOJKUTENIPHOCTH HarpeBa IOJ 3aKalKy M OTIYCK. XHMHUYECKOE BIUSHUE CpEbl.
3akanounsle cpensl. [IpokanuBaemocts. O6padoTka xom0710M. CriocoOs! 3akanku. OTKUT U
HopManiu3anus. [lopoku Tepmuuecku 00paboTaHHON CTaJIM U CIIOCOOBI UX YCTPaHEHHUSI.

XUMHUKO-TepMUUecKass 00paboTKa: LEeMEeHTalus, a30THUPOBAaHUE, IIMAHHWPOBAHHE,
G dy3noHHAsE METaIN3ALIHSL.

[[BeTHBIE MeTayulbl M CIUIaBbl Ha uX ocHoBe. OOmme cexenus. [IpenmyiiectBa u
HEJ0CTaTKU B CpaBHEHUM €O cTayblo. O6nacts npumeHeHus. Knaccudukanus no
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16.
17.

pa3NUYHBIM MTpU3HAaKaM U MapkupoBka. TpedoBanus Perucrpa Poccun.

Mens u ee criaBbl. JlaTyHH, OpOH3BI, UX CBOMCTBA U IPUMEHEHHE.

AnromuHMIA M ero cruiaBbl. JluteiiHple W nedopMupyeMble CIUIaBbl, UX CBOWCTBA U
npuMeHeHue. Tepmuueckast 00padoTka crutaBoB. CrieueHHbIE aTFOMUHUEBBIE CILIaBbl. TUTaH
n ero cruasbl. lIpOMBINUICHHBIE THUTAHOBBIE CIUIABBI, HMX CBOWCTBA M IPUMEHEHHE.
TepmooOpaboTKa CIIaBOB.

18. Xwunkue xpucraisl. CTpoeHue, CBOWCTBA, IPUMEHEHHUE.

19. Yuctsle u cBepxuncThie BemecTBa. I[lonydyenune, cBoiicTBa, IpUMEHEHHE.
20. Awmopdusie Metaiuibl. CTPYKTYpa, MOIy4YEeHUE, CBOWCTBA.

21. Croiikue u CBepXCTOMKHE MaTepuaibl. Bubl, CBOHCTBa, TPUMEHEHHE.
22. Kommnosunmonnsie Matepuansl. CTpyKTypa, Kiaccudukanus, Ha3HaueHUe
23. CrpouTtenbHble MaTepuanbl. Buabl, CTpyKTypa, CBONCTBA, IPUMEHEHUE.

24. DnexTpOoTeXHHUYECKHE MaTepuaibl. Buibl, CBOMCTBA, MPUMEHEHHE.

25. Texuonorus 06pabOTKH BOJIOKHUCTHIX MaTEPHAIIOB.
26. DnexTpodu3nUecKrue MEeTo bl 00pabOTKH MaTepUAIIOB.

27. Dddexr nmamsata popmbl. CyIIHOCTh, 0COOCHHOCTH, IPUMEHEHHUE.

28. Mertamryprus UBETHBIX METAJUIOB.

29. Mertoapl uccIeI0BaHHSI CTPOSHHS M CBOMCTB MaTepHAJIOB.
30. OOpaboTka MaTepraIoB B3PHIBOM.

31. [IInasmenHas 0OpabOTKa MaTEPHAIIOB.

32. Koppo3sust 1 MeTo61 00pHOBI ¢ HEH.

Kpumepuu ouyenusanusn pechepamos

Kpurepuii bana
CobmroieHue 3a1laHHOM CTPYKTYpHI pedepaTta (000CHOBaHUE aKTyaTbHOCTU 0,5 6anna
TEMbI, OCHOBHAS 4aCTh, 3aKIIOYCHHE).
Pa3nooOpa3zue npencTaBieHHBIX B IOKJIAJIE TOYEK 3pEHUS Ha MPOoOIIeMy 1 Gamn
Jloruka 1 rpaMOTHOCTh U3JI0XKEHUS MaTepuaia 0,5 6anna
Hanuuue npeseHTanuu st CONPOBOXKICHUS 1 Gann
Hanuumne co6cTBEeHHON 000CHOBAaHHOM TOYKU 3pEHUS HA MIPOOJIEMY 1 Gamn
MakcuMaibHbIH 6a11 4
[IpumepHbIe TeMBI 1JIsI MUHH-TIPOEKTOB.

1. JluarpaMMbl COCTOSIHUS CIIIIAaBOB

2. Knaccudukarus MaTepranoB

3. IIpouecc ByiIKaHU3ALINH.

4. CocraB u 0011IM€ CBOICTBA CTEKIa

5. JlpeBecHHa, ee OCHOBHbIE CBOMCTBA

6. O3HaKOMIICHHE CO CTPYKTYPOW M CBOWCTBAMH YEPHBIX METAJUIOB

Kpumepuu ouyenusanus munu-npoekmoe
Kpurepuii bana

Cobnronenue 3aaHHON CTPYKTYPHI (000OCHOBAHNE aKTYAIbHOCTH TEMBI, 0,5 6anna
OCHOBHA$l 4aCTh, 3aKITIOUYCHHE).
Paznoobpa3zue nmpeacTaBieHHBIX B I0KJIa/1e TOYEK 3peHHsI Ha MpobiIemMy 1 Gann
Jloruka v rpaMOTHOCTB M3JI0KEHUS MaTepraa 0,5 6anna
Hannuue nHTepakTHBHOM (hOPMEBI ITOaYU MaTepHana Jjisl COMPOBOXKICHUS 1 Gann
Hanuumne co6cTBEHHON 000CHOBAaHHOM TOYKU 3pEHUS HA TIPOOIEMY 1 Gamn
MaxkcumajbHbIi 6211 4

7.2. MOHI OLEHOYHBIX CPEACTB /s NPOBeJAeHUS NPOMEXKYTOYHOH aTTecTaluu




oﬁyqammnxca o TMCHUIIJIMHE

7.2.1. TpeGoBaHMsA K MPOBEIEHUIO IPOMEKYTOYHON ATTECTALMM MO JUCHUIIMHE:
PeliTuHroBBIN Oanmin Jomycka K D3K3aMeHy, MpeArnojiaraeT  aKTUBHYIO PaboOTy Ha JICKIUSX,
71a00paTOPHBIX U MPAKTUYECKUX 3aHATHIX (BBIMOJIHEHHUE PA3JIMYHBIX BHIOB CAMOCTOSTEILHOM
paboThI) U TOJDKEH OBITH HE MeHee 225 0allioB.

OTBeT Ha 3K3aMeHe Mpe/IoaraeT MojiyueHue AOMOIHUTENbHBIX 0alIoB, KOTOPbIE CYMMHUPYIOTCS C
peiitunrom- makcumym 100.

7.2.2 Kpurtepuu OUEHKH pe3yJbTATOB NMPOXOKIEHUS] CTYAEHTOM NPOMEXKYTOYHOI
aTTecTAllMHU N0 JUCHHILINHE

KoaunuecTBeHH OueHka

YpoBeHb N
KauecrBennas blii

MPOABJICHUSA
o XapaKTepucCcTuKa nmoxka3aTteJjb
KOMIIETCHIINHN p p (63.]]_]]],1 BPC) KBanTuraTuBHas

CTyIeHT IPOBOJAUT KPUTHIECKYIO
OLICHKY BapUaHTOB JICHCTBUH B
MIPOLIECCE PELICHMUS
npodeccroHanbHOI 33134,
YCTaHABJIMBAET TPHUUUHHO-
CJIEJICTBEHHBIE CBSI3H MEXIY CBOMMHU

JNEHCTBUSMU ¥ ITOJTYICHHBIMHU 475-375
pe3ylbTaTaMu, OCYIIECTBIISIET
camMOaHaJIM3 U peQIIEKCHUIO PE3YIbTaTOB
CBOMX JCHCTBHIA, MOKET HCIOIH30BATh
00pa3oBaTeyibHbIC TEXHOJIOTHUH,
o0ecrneunBaIre CyObeKTHYIO
MO3UIIMIO O0YUYAIOIIHNXCA B
00pa3zoBaTeNbHON NeITETbHOCTH

BBICOKHH OTJINYHO

CTyneHT He B MOJIHOW Mepe TPOBOAMT
KPUTUYECKYIO OLIEHKY BapHAHTOB
JEUCTBUN B MPOLIECCE PEIIECHUS
npodeccroHanbHOI 33134,
yCTaHaBJIMBAET MPUINHHO-
CJI€ZICTBEHHBIE CBSI3U MEX/1y CBOUMHU

NeHCTBUSMU M TTOJTyYCHHBIMA 975374
pe3yabTaTaMu, OCYIIECTBIISET
caMoaHaJn3 U pe(IEKCHIO Pe3yIbTaTOB
CBOUX JICHCTBUH, MOKET MCII0JIb30BaTh
00pa3oBaTeNbHbIC TEXHOJIOTHUH,
obecneynBaroue cyObeKTHYIO
MO3UIIMIO O0YUYaIOIIHNXCS B
00pa3oBaTeNbHON IS TEIbHOCTH

NMOBBIINICHHBIN Xopomo
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CryneHT uMeeT NpeICTaBIeHUE O
KPUTUYECKOH OLIEHKE BApUAHTOB
JEUCTBUN B IPOLIECCE PEILEHUS
npodeCcCUOHAIBPHON 3a/1a4H,
IIPUUMHHO-CIIEJICTBEHHBIX CBA3X
MEX]y CBOUMHU JAECUCTBUSAMU U
0a3oBbIii [IOJIyYEHHBIMU PE3yJIbTaTaMH, 225-274
camoaHajn3e U peaeKcuu pe3yabTaToB
CBOMX JICHCTBUM, MOKET MCIIOIb30BATh
o0pa3oBaTebHble TEXHOIOT U,
o0ecrieynBaroIue CyObeKTHYIO
MO3ULHI0 00YUaIOIIKXCS B
00pa3oBaTesbHON JeATETbHOCTH

YI0BJIETBOPUTEIbH
0

HU3KUH

CTyaeHT He TPOBOIUT KPUTHUECKYIO
OLICHKY BapUaHTOB JICHCTBUI B
MpoLecce peuieHust
npo(hecCHOHATLHOM 3a/1a4H, TIII0X0
yCTaHaBJIMBAET IPUUUMHHO-
CJICICTBEHHBIE CBSI3U MEXK]Iy CBOUMHU
JNEUCTBUSIMH U MOJTy4YEHHBIMU
pe3yabpTaTaMu, OCYIIECTBISET
camoaHaiu3 U peIIeKCUIO pe3yIbTaToB
CBOHUX JICHCTBUM, HE MOXKET
HCIIOJIh30BaTh 00pa30BaTeIIbHBIC
TEXHOJIOI'MH, 00€CIICUHBAOIIIE
CYOBEKTHYIO O3UIUIO 00YJAIOIIUXCS B
00pa3oBaTeNbHON JeSTEIbHOCTH

Jo 225

HEYA0BJICTBOPHUTE
bHO

7.2.3 Cnenudukanus OeHOYHbIX CPeCTB

HpOBepﬂeMbIe HHIAUKATOPLI IIPOABJICHUSA KOMIIeTEeHIIN it

YK

| MK

HIIK

YcCTHBIN 0OTBET

YK-1. Cnocoben
OCYIIECTBIISTh TIOUCK,
KPUTHYECKHH aHAIIN3 U
CUHTE3 UH(pOpMaIH,
MPUMEHSATh CHCTEMHBIH
MIOJTXO/T JJISl pEIICHUS
NIOCTaBJIEHHBIX 3a71a4

[TK-3 Cnocoben
OpTraHrU30BbIBATH
00pa30BaTENbHYIO ICATEIBHOCTh
C YYETOM BO3MOKHOCTEM,
noTpeOHOCTEH, TOCTHKEHU I
oOyyJarouxcsi B 0071acTi
o0Opa3oBaHUs

YK-6. Cnocoben
YIPaBJIATH CBOUM
BpEMEHEM,
BBICTPANBATh U
peaT30BBIBATh
TPaeKTOPHUIO
caMOpa3BHUTHUS HA
OCHOBE MTPHHITUIIOB
o0pa3oBaHMs B TCUCHHE
BCEH KU3HU

7.2.4. Onucanne ONEHOYHBIX CPEACTB JJsl MPOBEAEHHUS MPOMEKYTOUHOM aTTecTAalNu

OnucaHue OLIEHOYHOI'0 CPeICTBA
«Y CTHBII OTBET»

YCTHBLIH O0TBET — CpE€ACTBO KOHTPOJIA, OPraHM30BAHHOC KaK CII€nuaJibHas 6606218 npernoaaBareyia C
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00yJarommmMcs Ha TeMBbl, CBSA3aHHBIC C M3y4aceMOW JUCIMILIMHON, U PACCUYUTAHHOE Ha BBIACHEHUE 00BheMa
3HaHMUU 00YyYaroIIerocs Mo ONPeIeICHHOMY pasJiely, TeMe, podieMe  T.11.

Oyenounoe cpedcmao «YCTHBIA OTBET» HOCUM KOMNJIEKCHbIU Xapakmep U MOXeT ObITh HCIIONB30BaHO IS
oTpesieNiCHUs] YPOBHSI MPOSBICHHUS BCEX KOMIIOHEHTOB KOMIICTCHIIUH: 3HAHWH, YMECHUH, BIaJCHUN (OMbITA
BBITIOJTHCHHUS OTIPEICIICHHBIX TCHCTBHI ).

Hns Toro 94toObl ypOBEHb TMPOSIBICHUS KOMIIETEHIIMM MOXKHO OBUIO BBISIBHTH Yy CTYACHTa B IIpOIecce
npoBesieHus Oecebl, enecoodpa3Ho mepe HadyaioM Oece/bl BRIIOJIHUTh aHATTU3 LEeIeH, 3a1a4 U 0’KUIaeMbIX
pe3ynbraTtoB. Bo Bpems mpexacraBieHus Oecelbl OLICHWBAIOTCSA 3HAHUS M KPYro3op CTyIEHTa, yMEHUE
JIOTUYECKH TIOCTPOUTH OTBET, BIaJeHHE MOHOJIOTUYECKOW pEedbl0 M WHBbIE KOMMYHHUKATHBHBIE HaBBIKH,
CIIOCOOHOCTh CTYJCHTAa TNPaBWIBHO C(HOPMYIMPOBaTh 3a/lady, HAXOIWTh COBPEMCHHBIH MaTepuan |
UCIIOJIb30BaTh Pa3HBIC UCTOYHHKHM WH(OpPMAIMHM, YMCHHE BBIPOKATh CBOK TOYKY 3PCHHS 10 JAHHOMY
BOTIPOCY, OPHEHTHPOBATHCS B TEPMHHOJIOTHH.

Kpurepum oueHuBanust

Kpurepuii bana

(popMystupyeTCs HA OCHOBE HHAUKATOPOB NMPOBEPsieMbIX KOMIIETEHIIHI)
VYK-1.5. [IpoBOAUT KPUTHUYECKYIO OIIEHKY BAPUAHTOB JICHCTBHI B MPOIECCE 60
peeHus TpoheCCHOHATLHON 3a/1a49H
VYK-1.6. YcranapnuBaeT MpUYINHHO-CIICACTBEHHBIE CBS3H MEKIY CBOMMHU 20
JCHUCTBHUSIMH U MTOJTYICHHBIMH PE3yIbTaTaMH.
YK-6.2. OcyiecTBiaseT caMoaHann3 U peIICKCHIO PE3yJIbTaTOB CBOMX 10
JCHCTBUH.
[1K-3.5. Ucnonb3yeTr 06pazoBaTeibHbIE TEXHOJIOTHH, 00eCIeUnBaIOIINe 10
CYOBEKTHYIO TIO3HIINI0 O0YYAIONIUXCsl B 00Pa30BaTEIIbHON ICATEIILHOCTH
MakcumMasbHbIH 0aJ11 100

8. IlepeyeHb OCHOBHOI U I0NOJTHUTEIHLHOM JIUTEPATYPbI, HE00X0TUMOIA
JJIS OCBOCHUSA M CHUIIMHBI

a ) OCHOBHAsI JIUTEpPaTypa
1.Bbycnaesa E.M., Matepuanosenenne, Caparos, A [Tu Op Meaua, 2012, 148c.
2.Cepebpennunkos JI.H. /coct., JJabopaTopHBIH NPAKTUKYM I10 MAaTEPHATIOBEICHUIO M TEXHOJIOIHU
KOHCTPYKIIMOHHEIX MaTtepuanoB. U.1., SIpocmasas, PO AT'TTY, 2017, 31c
0) 10MOJTHUTEJIbHAS JIUTepaTypa
1. Apzamacos B.B., Uepenaxuna A.A./pen., MareprajoBeIeHUE U TEXHOJOTHI KOHCTPYKIIMOHHBIX
MaTepuajioB, M, Akajgemus, 2007, 448c
2. Apsamacos B.B., Uepenmaxun A.A./pen., MarepuanoBeneHe U TEXHOIOTHI KOHCTPYKIIMOHHBIX
MeTaiuioB, M, Akagemus, 2011, 448c
3. BoukosI'.M., 3yes B.M., Marepuanoseneane, M, Akagemusi, 2008, 400c
4, Ilommua E.B., CratuBko A.A./cocT., IIpakTMKyM IO MaTepUaIOBeAcHMIO, benropo,
Benropoickuii rocy1apCcTBEHHBIN TEXHOJIOTHYECKUI yHuBepeuTeT, 2011, 121c
B) porpaMMHoe od0ecneyeHue

HaumeHnoBanwust €XeroTHO 0OHOBIISIEMBIX JIMIIEH3MOHHBIX TPOTPAMMHBIX TIPOIYKTOB,
WCITOJTB3YEMBIX TIPH U3YYCHHUH TUCIUIUIAHBIL:

- Microsoft Windows

- Microsoft Office

- Kaspersky Endpoint Security mst 6usneca - Crangaptasiii Russian Edition

- OIIC «Cucrema I"'apanT-Makcumym»

- OIIC «Koncynbrant [Imroc»

9. Ilepeyennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHKALIMOHHONH CeTH
«HTEpHET», HEOOXOAMMBIX /IJIsl 0CBOEHMSI TUCUHUILIMHBI
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1. Hayunas snextponnas oubnuoreka eLIBRARY.ru — pedeparsl, mojgHble TEKCTHI HAYYHBIX
cTaTel U3 POCCUICKUX U 3apyO0eKHBIX KYPHAJIIOB;

2. DnexTpoHHO-OMOMMoTeyHast cucteMa IPRDOOKS - monHoTeKcTOBast 6a3a y4eOHBIX U
y4eOHO-METOIUUECKUX MEeKTPOHHBIX m3manuii (http://www.iprbookshop.ru)

3. ®I'HY «Hayynas mnenarormueckass Oubmmorexka wumenu K. [l YmmHCKOro»
http://elib.gnpbu.ru/.

4. DnexTporHO-6nGIHOoTeuHas cucrema «IB5C FOPAMTY - monHoTeKcTOBas 6a3a yueOHBIX U
y4eOHO-METOUYECKUX IEKTPOHHBIX u3aanuii (WwWw.biblio-online.ru)

10. MeTOIlI/I‘leCKI/Ie YKa3daHnus JJisi npenogaBarte/ids M oﬁyqamumxc;l o

OCBOCHHUIO JUCHUIIJINHBI
I'1aBHBIE 0COOEHHOCTH U3y4YeHUs TUCIIUTITHHBI:
C uenpl0 MOBBIIIEHUS KayecTBa IMOATOTOBKU CTYIACHTOB HEOOXOIMMO MPUMEHSATH MPHUHIIMUIIBI
B3aMMHOW  WHTETpald  OOMIETeXHUYECKUX  JUCHUIUIMH,  OCYIIECTBISATh  HPUKIATHYIO
HAIpPaBJIEHHOCTh OOYYEHUS, MCIOJB30BaTh AKTHBHBbIE (POPMBI U METOJIbI OpraHM3AIMH 3aHATUH,
HIMPOKO TPUMEHATh HATJISIIHBIC M TEXHUYECKUE CPEJICTBA OOYYCHHSI, BBIYUCIUTEIBHYIO H ayIHO-
BUJICOTEXHUKY.
IlepeyeHb BONPOCOB U 3a1aHUI J1JI51 KOHTPOJILHBIX PadoT
Pasnen 1
Bapuant 1
1. Vkaxxure THII CBsA3€H B KpUCTAIIaX [IEMEHTHUTA.
1. HWOHHAas
2. KOBaJICHTHAA
3. TOJIsipHAs
4. MeTajTnyecKas
2. CKOJIBKO yTiIepoJia COIEPKUT heppuT?
1) 10 0,01%
2) 6omee 0,83%
3) oonee 2,14%
4) nopsizika 4,3%
3. Kakoii cuctemoii ¢ Touku 3peHus uncia ¢as sBIaseTcs MOJIUKPUCTATLTHIECKOE Kene30?
MHoOTO(]a3Has
onHo(azHas
rerepodazHas
JeHIPUTHAS
4. Kakue CTpyKTypHBIE COCTaBIISIONINE OOpa3yloT JeAeOypHUT, KPUCTALTUIYIOMUNUCS U3 KUIAKON
¢azp1?

1. (beppuT U nepaut

2. NEPIUT U LIEMEHTUT

3. [IEMEHTUT U ayCTEHUT

4. ayCTEHUT U IEePIIUT

5. Yto Takoe Hakuen?

1. pa3ynpoYHeHue MeTajuia

2. TIOBBIICHUE TIACTUIHOCTH

3. negopMalmoHHOE YITPOUHEHUE

4. YIIY4LIE€HUE BI3KOCTH

6. Kax Brnusier rpadut Ha cBoiicTBa uyryHa?
1) TTOBBITIIAET U3HOCOCTOHKOCTD

2) YBEIUYNBAET TBEPJIOCTh

3) yIy4IIaeT MIaCTUIHOCTh

4) YIIPOYHSAET MaTepua

Bapwuanr 2

1. Ykaxwure THII CBSI3U B KpUCTaJJIaX CephI
1. HMOHHAas

2. KOBaJICHTHAs

15


http://www.iprbookshop.ru/
http://elib.gnpbu.ru/
http://www.biblio-online.ru/

MOJIIpHAst
MeTan4yecKas

. Uto Takoe peppur?

TBEp/bII pacTBOp yriaepoaa B o — Fe

TBEPIBI pacTBOP yriiepoaa B | — Fe

MeXaHU4ecKasi CMECh YIiiepo/ia 1 jkenesa

XUMHUYECKOE COeIMHEHNE Kele3a C YIiepoJoM

3. [Ipu kakuxX BHEIIHHX ycloBusaX (Temmeparypa t°, napnenue P) KpucTamm3syloTcss uncThie
MeTaibl?

BN PNE®

1. P = const, t° # const

2. P = const, t° = const

3. P # const, t° # const

4, P #const, t° = const

4. KakoBO Ha3HaYeHUE PEKPUCTALIH3AIMOHHOTO OTXKHUTa?
1. YIpOYHEHHE

2. pa3ynpovHeHue

3. MOBBILIECHUE TBEPAOCTH

4. CHIDKEHHE TUITACTHYHOCTH

5. YKaxuTe cofiepkaHue yriepo/ia B aeedypure

8. 0,083%C

9. 2,14%C

10. 4,3%C

11. 6,67%C

6. Kakoif cruiaB OTHOCUTCS K 9yryHam?

2. MEXaHUYECKOE COeTMHEHUE MeTalia ¢ yriiepo1oM 110 2%
3. CIUTaB Xkele3a ¢ yriepoaom ooiee 2%

4. BBICOKOIUTACTUYHBIN CIIIIaB JKee3a

S. KOPPO3MOHHO-YCTOMYMUBBIM CILIAB JKeJIe3a

Paznen 2

Bapuant 1

1. VkaxxuTe criiaB [J1s1 H3TOTOBJICHUS OAIIUITHUKOB CKOJIbKEHHS
1. I1OC 30

2. b8&3

3. AJI23

4. IX15

2. YkaxxuTe croco0 MpOU3BO/ICTBA CTANIU C pereHepalueil Temnia oTXosIuX Ia30B
. KOHBEPTOPHBIN

° MapTEHOBCKHI

. 3JIEKTPOYTOBOM

o TyTUIEKC-TIPOIIecC

3. Kakoii cioco0 muths oGecriednBaeT HaudOIbITYI0 TOYHOCTD OTJIMBKH?
1) B 3€MJISIHBIE ()OPMBI

2) IO BBIMIJIABIIIEMBIM MOJIEIISIM

3) 0 Ta3u(pUIUPYyEMbIM MOJIENISIM

4) IIEHTPOOEIKHOE JTUTHE

4. YxaxuTe Matepual sl U3TOTOBJICHHS (QUIIbep

1. 40XH3A

2. BpAX 3-3

3. b83

4. BK3

5. Kakum MeTo10M TOJTyqaroT HanboJIee MIOTHBIC U3EITHS?
1) TUTHE

2) MPOKaTKa

3) MOPOLIKOBAst METALTYPTHUs
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4) TepMuUecKas oopaboTka
6. Ykaxkute MaTepuai i U3roTOBJICHUS] KOBOYHOI'O HHCTPYMEHTA
1. 20XT'T
2. P6MS
3. v7
Bapuanr 2
1. Vxaxure cruiaB ¢ HanOOJbIIEH yIEIbHON TPOYHOCTHIO
1. MIJI 5
2 BpAXK 3-2
3 I10C30
4. JI63
2. Kakyro cTaib MOKHO BBIIIIABJIATH B KOHBEPTOpax
) Cr.3
) 20X2H4MA
) HIX15
) VI13A
3. B kakoM crnioco6e JIUThs NPUMEHSIOTCS (POPMBI U3 MeTaa?
1 I10 BBIIUIABIIIEMBIM MOJIEIISIM
2 B KOKWJIb
3 10 ra3uuIUpPyeMbIM MOJICIISIM
4. B pa3oBbIe (POPMBI
4. Ilpu kakux TeMIepaTypax NpoU3BOAUTCS ropsiyas 00paboTKa METaJUIOB JIaBIeHUEM?
14. t°>t° ormycka
15. 1% > t% 3akanku
16. 0 >0 HOPMaJTU3AIHH
17. t% > 10 pexpucranmmsanuu
5. YKaXuTe MociIeJ0BaTeIbHOCTh ONlEpalluii U3rOTOBJIEHUS JIeTallell METOI0OM MTOPOIIKOBOM
MeETaJITypIrun:
IPUTOTOBJICHHUE ILIUXTHI
KanuOpoBKa AeTaneit
CIIEKaHuE
IIpeCCOBaHUE
. I3 kakoro Marepuasna MO>KHO MMOJTY4YUTh IITAMIIOBaHHBIE U3ENNs?
J16
AJI9
BK3
K440-5
IIpumepHbIe BONPOCHI UI1 CAMONOATOTOBKH K YCTHOMY OTBETY
1. IIpou3BOACTBO YYyTyHa.
OcHoBHBIE cIOCOOBI NepepaboTKH KeIe3HbIX pyl. Beimnaska uyryHa. Celpbe, 000pynoBaHue,
IPOLIECCHI.
2. JloMeHHBIH mpoliecc.
VYerpoiicTBo 1 paboTa foMeHHOM neud. OCHOBHbBIE (PU3UKO-XMMHUUYECKHE IIpoliecchl. BrimiaBka
qyryHa.
3. I/ICXOZ[HLIC MaTepHUajbl M IPOAYKTHI JOMCHHOI'O ITPOM3BOACTBA.
[TpuponHble coeAMHEHUSI U MECTOPOXKJIeHUs *kene3a. Mapranuessie pynabl. dmtocel. OOorarienue
pya. TormBo, OCHOBHBIE BUABI NOATOTOBKH. [IpOIyKThl JOMEHHOTO MPOU3BOJICTBA.
4. OCHOBHBIE CIIOCOOBI TOJIYYEHHUS CTAIIH.
Hcropus n pazButue MeTOI0B NPOU3BOACTBA CTalu. COBPEMEHHBIE MPOLECCH] NOMYUEHUS CTaJIH.
CoIpbe u TOIMBO. IlepcnekTrBbl Y4EpHON METaJUTYPTHH.
5. KoHBepTopHbIii cioco0 Npou3BOACTBA CTANH.
HcTopus pa3BuTHS, COBpeMEHHOE coCcTOsiHuE MeToAa. OCHOBHbIE (PU3UKO-XMMHUYECKUE MPOIIECCHI.
Croipbe u obopynoBanue. CpaBHUTENbHAS OL[EHKA METO/1a, €T0 IPUMEHEHHNE U NIEPCIIEKTHUBBI.
6. MapTeHoBCckUil cnoco0 MPOU3BOJCTBA CTAIH.
Uctopus merona. CoBpeMeHHoe cocTosiHue. ChIpbe, TOIUIUBO, 000pyaoBaHue. OU3NKO-XUMUYECKHE
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nporecchl. CpaBHUTENbHAS OLIEHKA crioco0a. [lepcreKTHBEI pa3BUTHSL.

7. IIpom3BOJICTBO CTAJIM B ICKTPOIICYAX.

OcHOBHBIE 32/1a4M U CIIOCOOBI MPOU3BOJICTBA CTANH B AnekTponeydax. Ceipbe, 000pya0BaHUE,
nponecchl. CpaBHUTENbHAS OLIEHKA U IEPCIIEKTUBBI Pa3BUTHS METO/A.

8. MeToa npsMoro noJy4YeHHS CTAId U3 PYJIbL.

Ucrtopus pazsutusa. CoBpeMeHHoe cocTossHHE. ChIpbe, TOTUIMBO, MPOIECCHl U 000pyI0BaHHE.
CpaBHuTenbHas olieHka. [lepcriekTuBbI pa3BUTHSL.

9. Knaccudukaiys v cpaBHHTEIbHAS OIIEHKA METOIO0B IPOX3BOJICTBA CTAJIH.

OcHoBHBIE crOCOOBI Mpou3BoAcCTBa cTanu. ChIpbe, TOIUIMBO, NPOAYKTHL. CpaBHUTEIbHBIC
MPEUMYIIECTBA U HEOCTATKU. TEeXHUKO-3KOHOMUYECKHE TToKa3aTeu. [[pumMenenne u nepcrneKTUBbI
METO/IOB.

10. Kpucramimdeckoe CTpOSHHE METAJLIOB.

Kpucrannuueckue pemietku metaioB. CTpoeHHE METaUIMUECKUX KPHUCTAIIIOB. AHH30TPOIUS.
Kpucrannuzanus MetaioB. MeTojibl UCCIEA0BAaHUS CTPOCHUSI METAJIOB.

11. JledeKThl KPUCTAIIMYSCKOTO CTPOCHHUSL.

Kpucramnmaeckue pemetku. Bumbl cTpykTypHBIX AedekToB. PealbHOE CTpOCHHE METaJIIOB.
Bnusinue nedekToB cTpoeHus Ha CBOWCTBA MaTepuanoB. MeTOAbl BO3JEHCTBHS HA CTPYKTYpYy U
cBoiicTBa MeTaioB. Hakmen. Oxur.

12. AmioTponusi METaJLIOB.

Xapaktepuole npumepbl. CymHocTh siBIeHHs. OToOpaskeHue MONMMMOP(HBIX MPEeBpalICHUH Ha
auarpaMmax coctostHusl. [IpakTudyeckoe UCoib30BaHUE.

13. MerajuinuecKue CILIABbL.

Uucteie Metamuisl U crutaBel. CBoiCTBa, 00jacTu nmpuMmeHeHUs. OCHOBHBIE CBEACHUS O CILIABAaX;
METO/1bl TTOJIYYEHUS; BUJIbI COEJUHEHN KOMIIOHEHTOB.

14. CTpyKTypHBIEC COCTABIISIONINE CTLUIABOB.

OcHoBHBIC MOHATUSA. Tumbl cBg3ei. CrocoObl COeNMHEHUS KOMIIOHEHTOB. OCHOBHBIC BHIBI H
CBOMCTBA CTPYKTYPHBIX coequHeHU. Pa30BbIe U CTPYKTYPHbIC IIPEBPALLCHMUS.

15. [IuarpaMMbl COCTOSIHHS JIBOMHBIX CILIABOB.

Bunbl coemHeHn KOMIIOHEHTOB B cruiaBax. [IpaBmio ¢a3 ['m66ca. JlmarpaMMbl COSTMHEHUS TS
OCHOBHBIX THUIIOB coequHeHui. [IpaBuna tpeyronbHUKOB. CBA3b MEXAaHUYECKUX CBOWCTB C BHUJOM
JUarpaMm CIuiaBa.

16. OcHOBHBIC MMPEBPAITICHUS B CTAAX.

OCHOBHBIE CTPYKTYpHBIE COCTABJISIIOLME CTajled. YeTblpe MpeBpalleHusi NpU HarpeBaHUU U
OXJIAKJICHUH CTaJe. Y CI0BUA MPOTEKaHUs, KHHETUKA, CBOWCTBA CTPYKTYP.

17. JlmarpaMMBbI COCTOSIHUS KEIE30YTIEPOIUCTHIX CILIABOB.

Keneszo u ero coenuHEeHUs ¢ yriaepoaoM. JluarpaMMbl COCTOSTHUS OKETI€30 — YIIIEPO», <OKENe30 —
HEMEHTHTY, <OKeJe30 — rpadury.

18. IIpeBpalieHus Mpy HArPEBAHMK M OXJIAXKICHUH CTaJIeH U UYT'YHOB.

OCHOBHBIE CTPYKTYpHBIE coOCTaBisitolmue. JluarpamMma <«okene3o — IIEMEHTUT». PaBHOBECHbIE
MIPEBPAICHHS JKEJIE30yTJIEPOAUCTHIX CIUIABOB. DBTEKTHUYECKOE M DBTEKTAIHOE TIpeBpaIieHust. THurbl
CTPYKTYPHBIX KOMIIO3UIIMH, BUBI CTAJIEH U UYT'YHOB.

19. 3akaika cTayei.

Hasnauenwue 3akanku. MapTeH npeBpaiieHus B ctaisix. BeiOop pe:kMMOB HarpeBaHUs ¥ OXJIAKICHUS
3aKaIMBAEMBIX YrIepoaAucThiX craneil. CmocoObl 3akanku. Jledextsl 3akanku. [Tocnmemyromniune
OTICpAIINH.

20. OCHOBHBIE BHJIBI TEPMUYCCKON 0OPAOOTKH.

Hasnauenne Ttepmuyeckoit 00paboTku wmarepuanoB. OCHOBHbIE CHOCOOBI MpeIBAPUTENHLHOM
00paboTKu U ykperieHus uznenuid. Onepanuu repmMudeckoit 00padbotku. Pexxumel, 06opyaoBanue,
MaTepHabl.

21. BuusgHue TepMUYECKON 00paOOTKH Ha CTPYKTYPY U CBOMCTBA CTAJICH.

Omnepanuu TepMudeckoil 00paboTKH. CTPYKTYPHBIE U3MEHEHHUSI, BIMsHIE HA cBoiicTBa.[IpumeHeHme
B MIPOIIECCE MPOMBIIIJIEHHOTO MTPOU3BOICTRA.

22. Knaccudukaiiys, MAapKUPOBKA M IPUMCHEHHE CTAJICH.

Paznenenne craneit mo crmoco6aMm MPOM3BOJCTBA, COCTaBY W NMPUMEHEHHIO. MapKUpOBKa CTAJICH.
KoHcTpyKlIMOHHBIE 1 MHCTpYMEHTaIbHbIE cTanu. CBOWCTBA U MPUMEHEHUE CTAJIe C pa3IuYHbIM
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COJIepKaHUEM YTIIEpO/Ia.
23. CBONCTBa ¥ NPUMEHEHHUE CTaJlel U YYT'YHOB.

CpaBHUTENbHAS XapaKTEPUCTHKA CTaJied W YYTYHOB IO COCTaBy, CTPOCHHUIO, CTPYKTYpe.
TexHonornyeckue v SKCITyaTalMOHHbIE CBOMCTBA. MeTo bl 00paboTKU M 00beM PUMEHEHUSI.

24. JlermpoBaHHBIC CTAIU, MAPKUPOBKA M IPUMCHCHHE.

Haznauenue nerupyroomux 100aBok B ctanu. O003HaueHUE JIETUPYIONINX 3JIEMEHTOB, KayecTBa U
croco0oB 00paboTku craneil. O6paboTKa ¥ MPUMEHEHHE JIETHPOBAHHBIX CTAJICH.

25. Yyrynsl. [TonyyeHue, CBONCTBA, IPUMECHEHHE.

CocrtaB. OcHOoBHBIE TUTIBI 4yryHOB. Ctpoenue. Metoasl oOpabotku. Pons u BiusiHME TrpaduTa.
UyryHbl CO CBSI3aHHBIM YIiieposioM. TeXHOIOrnueckrue U 3KCIUTyaTallMOHHBIE cBoiicTBa. Obmactu
IPUMCHCHHUS.

26. Cnasbl amoMuHus. CBOWCTBA, kiiaccubUKalKs, TPUMEHEHUE.

CBoiicTBa U MPUMEHEHUE YUCTOTO aTtOMUHUS. TUIbl criiaBoB antoMuHust. UX cTpykTypa, CBOMCTBA,
MapkupoBka. CrocoObl MOBBIMIEHHUS SKCILTyaTallMOHHBIX XapaKTepUCTHK. Meroabl o0paboTKH,
00JacTu NPUMEHEHMUS.

27. CniaBbl MarHusg, TUTaHa, UX CBOMCTBA U NPUMEHEHHE.

TexHOonornyecKue 1 HKCIUTyaTallMOHHbIE CBOMCTBA CIIaBOB MarHus. [IoHsATHE yAEIbHON IPOYHOCTH.
Mexanunueckue, Gpu3nyecKrue, XMMUYeCKUe MoKa3aTelln CIUIaBoB TuTaHa. O01acTu MPUMEHEHHUS.

28. Menb u ee cruiaBbl. CBOWCTBA, Ki1accuUKAIWS, IPUMCHECHHE.

Menb, ee cBoiicTBa, mnpumeHeHue. CiaBbl MeAHW, CpPaBHUTEIbHBIE CBONCTBA, MapKUPOBKA.
[IpoMebITIeHHOE TPUMEHEHNE HanboJIee PacpoOCTPAaHCHHBIX CILIABOB.

29. AHTHUQPUKITMOHHBIC MAaTEPHAIIBL.

OcCHOBHBIC CBOWCTBAa MOAIIUITHUKOBBIX MaTepUANOB. THIBI CIUIABOB JIJIS  TIOJIIMITHUKOB
ckoabxeHus. CTpoeHue U CBOMCTBa 0aOOUTOB.

30. CpolicTBa ¥ MPUMEHEHUE JATYHEH.

CoctaB, MapKuUpoOBKa JIaTyHel. BnusiHue nerupyronmx 100aBOK. DKCIUTyaTallMOHHBIE CBOMCTBA.
O6uacTi npUMeHEeHUs JIaTyHEH.

31. JluTeliHoe MPOU3BOJCTBO.

[TonsaTre o uTeiiHOM npon3BoacTBe. HazHaueHne, TOCTOMHCTBA U HEAOCTATKU. JINTEHBIE CBOMCTBA
MeTayoB. OCHOBHBIE METOJBI MOJIyUYEHHUsI OTIUBOK. M3roroBiieHue NUTEHHBIX (opM. Arperarsl,
000pyI0BaHrEe, OCHOBHBIE OTIEPAIIMH JINTEHHOTO MTPOU3BOICTRA.

32. Jlutbe B 3eMisiHbIC ()OPMBI.

Jlureitnble MaTtepuainsl. JIuteitHbie popmbl. M3roToBinenne pa3oBbIX JIUTEHHBIX GopM. [lnaBunbHbIe
arperatsl. [Iporecc monyuenust oTauBok. [Ipumenenue merona.

33. CrheuuvanbHble BUABI JIUTHS.

CylrHOCTh JTUTEHHOTO MPOM3BOJACTBA. MeTauibl W CIUIaBbl JUIsl TMOJY4YEHHUs OTJIWBOK. Buabl
JTUTEHHBIX (HOpM, CTOCOOBI H3TOTOBICHUS OTIUBOK. O0IaCTH MPUMEHEHUS METOJIOB JTUTHSI.

34. O06paboTKa METAIIIOB JABJICHUEM.

CyIIHOCTh MIAaCTHUYECKOM 00paboTku MeTannoB. Pexumbl 00paOOTKM JaBieHHEeM (Harpyska,
nedopmarust). Buasl 00paboTKku METaIOB JIaBlieHHEeM. XapaKTepUCTHKa ClIOCO00B, 000pyI0BaHHE,
UHCTpYMeHT. Bnusiare oOpa®oTKM NaBlIeHHEM Ha CBOICTBAa METAIJIOB W CIIJIaBOB. XOJOJIHAs H
ropsiyast oopaboTka.

35. BausgHue miactuyeckoi nedopMaIiuu Ha CTPYKTYPY ¥ CBOMCTBA MATEPHAJIOB.

PeanpHOE CcTpoeHHE METaNIOB M CIUIaBOB. M3MeHeHWe CTpyKTyphl B Tporecce aedopMariuu.
CrniocoObl BO3JIEHCTBUS Ha CTPOEHHE M CBOMCTBAa METAJUIOB Mpu oOpaboTke naBieHueMm. Haxuer.
Omxur. Pexpucramnusanmsi.

36. TexHoJIOTHYECKHUE MapaMeTphl 00PaOOTKH METAIIIOB JABJICHHUCM.

Buapl 00paboTKy METAIIIOB AaBIeHHEM. MeTauTbl ¥ CIUIaBhl 1J1s1 00padoTku naBieHneM. CriocoObl
nedopmupoBanus. BpiOop pexumMoB 00paOOTKM B  MPOLECCE XOJOJHOTO H  TOPSYETO
nehopMUPOBAHUS.

37. DnexTpuueckas JyroBas cBapka.

[Ipomeccsl m ob6opymoBanue. OcHOBHBIE COCOOBI CBapku. CyIIHOCTh M MECTO JJIEKTPOCBAPKH.
Mertonsl, mpuemsl, 06opyaoBanue. CpaBHUTeNbHas omieHKa. O0IacTH TpUMEHEHUSI.

38. Ilmactuyeckas cBapka. Du3ndeckre OCHOBBI, METOJIbI, 000PYIOBAHUE.
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[Ipomeccrl, pexumbl cBapku AaBieHHeM. (OCHOBHBIE METONbI, CpaBHUTEIbHAs OICHKA.
O6opynoBanue, matepuaisl. [I[pumeHnenue.

39. Caapka muaBneHue. MeTobl, POLEeCChl, 000pyI0BaHUE.

VcTouyHuKH SHEpruu, BUABI CBApKU IUJIaBJICHUEM, MaTepuaibl, 000pyAOBaHUE, PEKUMBI PAOOTHI.
O6unactu npuMeHeHus. [lepcrieKTUBbI pa3BUTHS.

40. [asnue. dusnyeckas CyNHOCTh U TEXHOJIOTHS IIPOIecca.

Hasnauenue, ¢usndeckas OCHOBA, OCHOBHBIC BHJIBI M METOIbI Maiiku. MaTepuasbl U HHCTPYMEHTHI.
[TonroroBka u BeINOJIHEHUE onepaluil. TexHuka 6e30MacHOCTH.

41. IlopokoBasi METaJLTYprHUs.

CymHocth mporieccoB. Matepuanbl. Omnepanun. Pexumbl. OOGopymoBaHue. XapaKTepUCTUKH
nzzenuid. O0s1acTH NPUMEHEHUS.

42. Ilnactuyeckue Macchl, X Kiaaccudukalms, IpUMEeHEeHHUE.

CtpoeHHe, OCHOBHBIE KOMIIOHEHTHI, KIAacCU(pUKAIUA IulacTMacc. TeXHOJIOTHMYeCKue W
JKCILTyaTallMOHHbIE MoKa3aTenu. O0JacTu NpUMEHEHHUS.

43. CgaoiicTBa, 00pabOTKa U MPUMEHEHUE MIIACTMACC.

OcHOBHBIE THUIIBI IIJIACTMACC, HKCIUTyaTAallMOHHBIE M TEXHOJIOTHUYECKHE XapaKkTepucTUKU. CrocoObl
00paboTKH, 00JIACTH TPUMEHEHHSI.

44. Pe3nHO-TeXHUYECKUE MaTePHUAaIIbl, X BUbl, CBOWCTBA, IPUMEHEHHE.

OcCHOBHBIE KOMITOHEHTHI PE3WHBI, UX CBOWCTBA, Ha3HAueHHE. BiusHUe cocTaBa Ha CBOWMCTBA
pe3nHOBBIX MaTepuanoB. [Ipoueccel 00pabOTKM U U3TOTOBJICHHUE U3AETUI U3 pe3uHsbl. [IpumeneHue
MaTepHaoB Ha OCHOBE PE3UHBI.

45. CaoiicTBa ¥ MPUMEHEHHE MaTepUaIOB U3 CTEKIIA.

CocraB, CTpoeHHME U CBOMCTBA HEOPraHMYECKUX CTeKod. OnTHU4eckue, MEXaHUYECKUe,
TEXHOJIOTHYECKHE CBOWCTBA CTEKOB; OCHOBHBIC THUIIbI, XapaKTEPUCTUKHU, OOIACTH MPUMEHEHUS.
Metoabl OBBIICHUST MEXAHUUECKUX MTOKa3aTeIei CTeKIIa.

46. Kepamuueckue MaTepualbl, UX CBOMCTBA U IPUMEHEHHE.

OCHOBBI CTPOCHHMSI KEpaMHUYEeCKHMX marepuanoB. CBOHCTBa KepaMUKH. THIIBI KEPaMHUYECKUX
MaTepuaioB. [IpuMeHeHne u3nenuii u3 KepaMuKkH.

47. Kieu, ux cBOiicTBa, BUJLI, IIPUMEHEHNE.

OcHOBHbBIE XapaKTEPUCTUKU KJesmux marepuanoB. Haumbonee pacmpocTpaHeHHbIE BUIBI KJIEEB.
TexHoNMoTUs MOMyYeHUs KJIEEBBIX coeAuHeHui. O0JacTh MPUMEHEHHUs, METOAMKA MOATOTOBKH U
paboTsl ¢ HanboJiee pacpoOCTPAHEHHBIMH TUIIAMU KJIEEB.

48. JlakoKpacoYHbIC MaTePUAIbL.

OcHOBHBIE BHUJIbI, Ha3HAaY€HWE, KOMIIOHEHTHI, cBOMcTBa. Hambonee pacmpocTpaHeHHBIE THIIHI,
TEXHOJIOTHS] IPUMEHEHUS.

49. BpoH3bI, X CBOMCTBA, IPUMEHEHUE.

CocTas, CBOMCTBa, OCHOBHBIE TUIIbI, HA3HAYCHHE, MAPKHUPOBKA, 00IaCTH IPUMEHEHUSI.

50. Bumbl, CBOWMCTBA U MPUMEHEHUE IIBETHBIX METAJUIOB M CILIABOB.

[I'pynnel  1BeTHbIX  MeTa/yioB. (OCHOBHBIE  OTJIMYUTENBHBIE YEepThl W NPEUMYILECTBA.
DKCIUTyaTallMOHHBIE M TEXHOJIOTHYECKHE KaueCcTBa HanuboJiee paclpoCTpaHEHHBIX CIIABOB IIBETHBIX
MeTansoB. O6nacTu NpuMeHEeHUs!.

51. CrpoutenbHbIe MaTepUATIbI.

Buasl ctpoutensHbix marepuanoB. ChIpbe, MmoiaydeHue. TeXHOJOTHMUECKHE M AKCIUTyaTalluOHHbBIC
xapaktepucTuku. O01acTh MPUMEHEHHUS.

52. TeKCTWIbHBIE U KOKCBCHHBIC MATECPHUATIBL.

Bunel TexctunpHBIX MaTepuanoB. ChIpbe, MPOU3BOACTBO, 000pymoBaHHEe. TeXHOJOTHYECKHE U
JKCIUTyaTallMOHHBIE XapakTepucTuku. Obmactu npumeHneHus. KokeBeHHbIE MaTepuaibl, UX BHUJBI,
CBOMCTBA U TPUMEHEHUE.

11. TlepeyeHb WH(MPOPMANUOHHBLIX TEXHOJIOTHI, MCIOJb3yeMbIX TMPH

OCYIIECTBJICHUU 06pa3OBaTe.ﬂBHOFO nmponecca 1mo IMCIHMIIJINHE
KoHTpo1b 3HaHMI CTYI€HTOB IO JUCIUILINHE OCYILECTBIISETCS B pAMKaxX 3JIEKTPOHHON
cpensl pukcanuu ycneBaemoctu ctyaeHTos (bPC) AITLY.
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12. MaTepuajibHO-TeXHUYECKOE 0O0ecnedyeHue T CIUTLTUHBI

1. OGopynoBaHHBIE ayAUTOPHUHN — CTOJIBI, CTYIIbS, TOCKA, YKPaH, TEIEBU30P;
2. 3aganus 11l paboThI CTYACHTOB, O0YYAIOLINXCS 110 MHAWBUIYAILHOMY I'paduKy;
3. MaTepuasbl 7151 ITOTOBOTO M IIPOMEKYTOYHOTO KOHTPOJIS;

4. PazaTouHbIi MaTepua;
5. XpecromaTUiHBIN MaTepra;

6. Kommnbrotep, mpuHTEp, CKaHEP, KCEPOKC, MYJIbTUMEINA, MHTEPAKTHBHAS TOCKA.

13. IlpenoaaBanue JUCHUIIMHBI HA 3204YHOM OT/AeJIEHUHU

13.1. O6beM qUCHUNIMHBI M BHABI Y4e0HO# padoThl

O6ma${ TPYAOCMKOCTDb JUCHHIINIMHBI COCTABJISICT 6 3aYeTHBIX (SP107050%00

Bcero TpumecTpbl
Bup yueOHoii padoThl
4yacoB 1 2 3
KonTakTHasi padoTa c mpenogaBaTejieM 30 12 18
(Bcero)
B tom uucre:
Jlexumn 12 12
[Tpaktuueckue 3ansatus (I13) 6 6
Cemunaps!i (C)
JlabGopaTopHsbie pabotsl (JIP) 12 12
CamocrosiTesibHasi padoTa (Bcero) 186 60 90 36
B tom uucre:
Pegepar 100 40 60
Munu- mpoekT 50 20 30
[ToAroToBKa K YCTHOMY OTBETY 36 36
Bua npoMexyrouHol arTecTanuu (3a4er, 3auérc
9K3aMeEH) OUEHIKO
i
OO01mmas Tpy10eMKOCTh 4acoB 252 72 108 36
3a4€THBIX €JIMHUIL 7 2 4 1

13.2. Conep:xanue AUCHUILIMHBI

13.2.1. Pa3aesibl JUCHMILIMH M BUABI 3aHATHI

Ne HaumenoBanme pa3jaeina
KosnuecTBo yacon
n/n  JAUCHUIJIMHBI U BXOASAIIMX B HEr0
TEM
Camocr.
Jlekum | Ilpaxr. | Jladop. Bcero
padora
3aHATHS | 3AHATHUSA 4acoB
CTYy..
1 OcHoOBBI MaTepHaIOBeICHHUS 2 31 35
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Hcropudeckuit 0030p mpuMeHEHUS

1.1 10 12
MaTepHaoB
1.2 Knaccudukanus marepuanon 2 10 10
1.3 JlnarpamMmbl COCTOSIHUSI CILIaBOB. 2 11 13
2 Craju ¥ 9yryHbl 2 8 31 41
2.1 JlnarpamMma sxeie3o — yriieposa 6 8
2.2 | Kimaccudukamus cruiaBoB U YyryHOB. 2 6
2.3 MapkupoBKa CTajiei u 4yryHOB 2 6
XUMHUKO-TEpMUYECKAs U 2
2.4 2 6 8
TepMOMeEXaHu4eckas o0padoTka
25 VYTaepoucThIe U JIETUPOBAHHBIC 9 7 9
CTalu
3 I[{BeTHBIE MeTA/LJIbI H CILJIABBI 2 2 31 37
3.1 CruaBel Ha METHOW OCHOBE 1 10 12
39 CrnnaBbl Ha OCHOBE aJIFOMUHUS U 1 10 12
TUTaHA 2
33 MapkupoBka, CBONCTBA U 11 13
pUMEHEHHE.
4 Hemeta/uinyeckue MaTepuabl 2 31 35
Hemeranmudeckue Marepuabl, UX
4.1 KJaccu(uKaius, CBOMCTBa U 5) 7
MIPUMUHECHHE.
49 [Tmactmaccel. CI0KHBIE TIIACTMACCHI: 5 5
' I€TUHAKC, TEKCTOIUT
2
43 Kayuykx Marepunainsl Ha OCHOBE 5 5
PE3UHBI.
4.4 [Iponecc BynkaHu3anuu.
4.5 | CocraB u 001Me CBOICTBa CTEKIa
4.6 | JIpeBecuHa, ee OCHOBHbIE CBOMCTBA
5 | IIpou3BOACTBO YepHBIX MeTAJLNIOB 2 31 33
51 OCHOBBI TEXHOJIOTHH YE€PHBIX 10 12
METaJUIOB
5.2 | IIpou3BOACTBO YepHOU METAILTYpPTUH 2 10 10
53 03H21K0MneHHe CO CTPYKTYpOH U 11 11
CBOWCTBAaMH YEPHBIX METAIIJIOB
6 MeTtoabl 4 BUbI 00padOTKH 5 31 35
MaTepHajIoB
6.1 JluTeiinoe Mpon3BOCTBA 10 10
6.2 ["opstyas u xomoaHast 06paboTKa 2 10 12
MaTepHaioB JJaBICHUEM.
6.3 Caapka 11 12
Hroro: 12 12 186 216
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13.3. IlepevyeHb y4eOHO-MeTOAMYECKOT0 o0ecredeHHsl JJI CAMOCTOSITE/IbHOI pPadoThl
00y4aroImuXxcs Mo JUCIHUIINHE
13.3.1. Conep:xaHue caMOCTOSITEILHOI pad0OTHI CTYJIEHTOB 0 TEMaM

Ne Tembl TUCHUTIIMHBI ConeprkaHue caMOCTOSTEIbHON pabOThI CTYAEHTOB
/1
1 HcTtopuueckuii 0030p npumenenust | [loaroroska pedepara, HoAroToBKa K yCTHOMY OTBETY
MaTEpUaJIOB
2 JlnarpamMmbl COCTOSIHMSI CIIJIaBOB [ToaroroBka MUHU- IPOEKTA, HOJATOTOBKA K YCTHOMY
OTBETY
3 Knaccugukarus Mmatepuanos [ToaroroBka MUHH- IPOEKTA, OJATOTOBKA K YCTHOMY
OTBETY
4 Juarpammsl coctosiHus ciutaBoB. | IloaroroBka pedepara, moAroToBka K yCTHOMY OTBETY
5 Jlnarpamma >kene3o — yriepos IToaroroBka pedepara, NOArOTOBKA K YCTHOMY OTBETY
6 Knaccugukanus crnaBoB u [ToaroroBka pedepara, NOArOTOBKA K YCTHOMY OTBETY
YYI'yHOB.
7 MapkupoBKa cTaneil ¥ 4yTyHOB [TonroroBka pedepara, NOArOTOBKA K yCTHOMY OTBETY
8 XHUMHUKO-TEpMUYECKAS U [ToaroroBka pedepata, NOArOTOBKA K YCTHOMY OTBETY
TepMoMexaHndeckasi 00paboTka
9 CrninaBel Ha MEJTHOM OCHOBE [TonroroBka pedepara, NOArOTOBKA K yCTHOMY OTBETY
10 CrninaBbl Ha OCHOBE AJIFOMUHUS U [TonroroBka pedepara, NOArOTOBKA K yCTHOMY OTBETY
TUTaHa
11 | Hewmeramnmueckue marepuansl, ux | Ilogroroka pedepara, moAroToBKa K yCTHOMY OTBETY
KJaccuukanus, cBoicTBa 1
IIPUMHHEHHE
12 [Tnactmaccel. CnoxxHbie [TonroroBka pedepara, NOArOTOBKA K yCTHOMY OTBETY
IJIACTMACChI: TETUHAKC, TEKCTOIUT
13 Kayuyk Marepunainsl Ha OCHOBE [TonroroBka pedepara, NOArOTOBKA K yCTHOMY OTBETY
PE3UHBI.
14 [Tpouecc BynkaHU3aUH. [ToaroroBka MUHH- MPOEKTA, HOJTOTOBKA K YCTHOMY
OTBETY
15 | CocraB u obuue cBoiicTBa cTeKIa [TonroroBka MUHH- IPOEKTA, HOJATOTOBKA K YCTHOMY
OTBETY
16 | /peBecuna, ee ocHOBHbIE cBoiicTBa | IloAroroBka MUHH- MPOEKTA, MOJrOTOBKA K YCTHOMY
OTBETY
17 O3HaKOMJIEHHE CO CTPYKTYpPOU U [TonroroBka MUHH- IPOEKTA, HOJATOTOBKA K YCTHOMY
CBOMCTBAMHU YEPHBIX METAIJIOB OTBETY
18 JIuteiliHOE MPOU3BOICTBA [ToaroroBka pedepata, MOATOTOBKA K YCTHOMY OTBETY
19 ["opsuast u xosonHas 00paboTka [ToarotoBka pedepata, MOATOTOBKA K YCTHOMY OTBETY
MaTEPUAJIOB IaBJICHUEM.
20 Caapka [ToaroroBka pedepata, MOATOTOBKA K YCTHOMY OTBETY
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1. llean u 3a1a494 JUCUUIJIMHBI:

Hear aucuuninHbl «OCHOBBI TeXHOJOTHMYECKHX HmpoueccoB» - (opmupoBanue
MpEJCTAaBICHUs O NPUHLMIAX MOCTPOCHHUS OCHOBHBIX TEXHOJIOTHM, SIBJISIOMIMXCS HUCTOYHUKAMHU
pa3IUYHBIX TOBApOB U yCIYT, 00eCNeunBaOIIUX NOTPEOIEHNE TOBAPOB U YCIYT.

OCHOBHBIMU 3@0aqamu Kypca sBJISIOTCS:

— IloHnMaHue 3aKOHOMEpPHOCTH O0Opa30BaHUA M PA3BUTHUSL TEXHOJOTHH M Xapakrep
B3aUMOCBSI3€d MEXIy HHUMHU M OCOOCHHOCTSAMHU 3KOHOMHUYECKOW M 3SKOJOTHYECKOM
CUTyallMsIMHU B CTPAHE U B MUPE;

— OBJAJCHUE HaBbIKAMH, IO3BOJIAIONINX YCIICIIHO Pa300paThCsi B KOHKPETHBIX CUTYAIHIX,
OLICHUTHh TOTEHILMA]T M TEPCIEeKTUBBI TE€X WJIM HHBIX TEXHOJIOTMYECKHX PEIICHUH, ¢
KOTOPBIMU IPUXOJUTCS CTATKUBATHCS B X0JI€ SdKOHOMHUECKUX B3aUMOOTHOILIEHUH;

— pa3BUTHE YMEHHH MOJB30BaThCs CIPABOYHOW M MOHOTPA(PUUECKON JUTEpaTypou aJis
MOJIy4eHUsI HE0OX0AMMOM HH(POPMALIH O KOHKPETHBIX TEXHOJIOTHAX.

2. MecTO AUCUMIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccuoHaIbHOI

oOpa3zoBareabHoi nporpammsl (OIHOII):
Jucuunnuna BkiroueHa B 006sa3aresbuylo yacts OIOIL.

3. [lepeveHb MIaHMPYEMBbIX Pe3yJIbTATOB 00yU€eHHS 10 JUCHUILINHE:

KOMIIETEHLIUU Nuaukaropsl OueHounbie
Mud
p DopmyaIHpoOBKa cpeacrsa
VK-1.5. [IpoBOaUT KPUTHUIECKYIO [IpakTrueckas
Crnoco0OeH OCylIECTBIATh | OIIEHKY BapUaHTOB JCHCTBUI B pabora
MOUCK, KpUTHUYECKHI npoliecce pereHus npodeccuoHaIbHON
aHaJIN3 U CUHTE3 3a1aun
YK-1 uHbopMaLU, IPUMEHITH
$op . P VYK-1.6. YcranaBnuBaet npu4uHHO- [TpakTrueckas
CHUCTEMHBIN MOAXOJ IS
CJIEZICTBEHHBIE CBSI3H MEX/y CBOUMU pabora
peuIeHus MOCTaBICHHBIX o
JNEHUCTBHUAMU U MOJYYSHHBIMHU
3amaq
pe3yiabTaTaMHu.
Cnoco0eH ynpaBisiTh YK-6.2. OcymiecTBisieT caMoaHanu3 1 [TpakTraeckas
CBOUM BpPEMEHEM, pedaekcuio pe3yIbTaToB CBOMX pabora
BBICTpanBaTh U JEUCTBUU.
€aJTN30BbIBATH
VK-6 P
TPAEKTOPHUIO CaMOPa3BUTHUS
Ha OCHOBE IPHUHIUIIOB
00pa3oBaHMs B TEUCHHE
BCEH )KU3HU
Cnocoben oprannsossiBath | [IK-3.5. Mcnone3yer oOpa3oBaTenbHbIe [TpakTnyeckas
00pa30BaTENbHYIO TEXHOJIOTHH, 00ECIIeYNBAIOIINE pabora
JEeSATETbHOCTD C yUeTOM CYOBEKTHYIO MO3UIHI0 00yUYaIOIIUXCS B
I1K-3 BO3MOHOCTEM, 00pa3oBaTeNbHON AeATEIbHOCTH
MoTpeOHOCTEH,
JOCTH)KEHHH 00y4JarommXCst
B 001acTH 00pa3oBaHus

4. O0beM IMCUMINVIMHBI M BUABI y4e0HO! padoThl
OO0miast Tpy10eMKOCTh AUCIATUIMHBI COCTABIISIET 4 3a4ETHBIE €IMHUIIEI.

Bun yueOHoi# padoThl Bcero CemecTpbl

4acoB
1




KontakTHasi pa6oTa ¢ mpenoaaBaTteieM 90 90
(Bcero)

B Tom ugmncne:

Jlexuun 36 36

[TpakTraeckue 3anstus (I13) 54 54

JlaGoparopusie pabotsl (JIP)

CamocrosiTeibHasi padoTa (Bcero) 54 54

B Tom uucne:

IToaroTOBKA W BBIMONHEHHE MPAKTUYECKON 54 54

paboThl

Bun npomexxyToyHOM aTTecTaluu (3a4er, 3a4€T | 3a4€T

9K3aMEH)

O01mas Tpy10eMKOCTh (4acOB) 144 144

O0mas Tpya0eMKOCTh (3aYeTHBIX eIMHMII) 4 4

5. Conep:kanue IMCHUNIMHBI

5.1. Conep:xkanue pa3jiesioB JUCIUATIIMHbBI
Ne HanmenoBaHue pa3aesia HaumMeHoBaHue TeM
n/n AMCHUILINHBI

1 OcobenHoctu ®dusnueckass  CyLIHOCTb TEXHOJIOTHYECKUX  IPOLIECCOB
TEXHOJIOTUUECKUX MPOIECCOB | 00paOOTKM KOHCTPYKIIMOHHBIX MaTEpHUATIOB
MeXaHU4YecKoi 00paboTKu BnusiHue kpHuCcTaNIN4YecKoro CTpOSHMsI METAJUIOB U CIIJIAaBOB Ha
3aroTOBOK xapakTep aepopMaluM 3TUX MaTepUaTIOB IIPU PE3aHUU.

W3meHeHne HaNpsy)KeHHOTO COCTOSIHUS METAJJIOB B Mpolecce
MEXaHUYeCKOH 00paboTKH.

SBnenuss Hakiena (YNpO4YHEHHUS) M PEKPUCTAIUIM3ALUHU
METaJUIOB MPHU UX IUIACTHYECKOH nepopmMannm.

2 ®dusnueckue 3akoHOMepHOcTH | [IpeBpalieHne MeXaHU4eCKOW YHEPTUU pe3aHusl B TEIUIOBYIO.
MEeXaHU4YeCKOl 00paboTKu TemnoBbie nporeccs Mpu 00padOTKE METAIIOB HA CTaHKAX.
pe3aHuem

3 CoiicTBa 00pabOTaHHOI Temnepatypuble  negopManu  y3JI0B  TEXHOJIOTHYECKOTO
MIOBEPXHOCTHU 000py/10BaHUS U UX BIHUSIHHE HA TOUHOCTh 00PabOTKH.

Bubpamuu npu o6paboTke Marepuaios.

BrnussHue BBIHYXJCHHBIX U aBTOKOJIEOAHMM Ha KadyecTBO
00paboTKH.

[TyTn cHMKeHUs: BUOPAIIMOHHOTO BO3/ICHCTBUS

Tpenue npu MexaHUYECKOH 00pabOTKe METaJIOB

4 Cuiibl, BO3HHKAIOIIUE B dopMupoBaHHUE PEXKYIIETO KIMHA

Mpo1EeCcce pe3aHus Cunbl pe3anus
AJre3ust CTPY KU C TOBEPXHOCTHIO PEXKYIIEr0 HHCTPYMEHTA
W3meneHne cocraBa H CTPYKTYpHl IOBEPXHOCTHBIX CIIOEB
WHCTPYMEHTAIBHOTO M 00pabaThIBa€MOro MaTepHalOB B
pesynbTrate nudGy3nOHHBIX MPOIECCOB




MpoIriecce pe3aHus

Jledopmaryist 3aroTOBOK B BrnusiHue peskuMOB pe3aHusi, TeOMETPUIECKUX [TapaMeTpoB
WHCTPYMEHTA, COCTaBa CMa3bIBAIOIIC-OXJIAXKIAIONINX KHIKOCTEH
Ha TOYHOCTH 00paOOTKHM M Ka4eCTBO MTOBEPXHOCTHOTO CJIOSI

5.2. Pa3aenanl JUCHUIINH M BUABI 3aHATHH

Ne HanmeHoBaHue pa3zjiesia JUCHUIIMHBI H Kous-Bo uacosn
BXO/JSIIIIUX B HEIr'0 TeM
AU Jleknu | Ilpakr. | Jladop. | Camoc| Bcero
U | 3aHATHA | 3aHATHSA T. 4acoB
padorta
cTYyA.
1 |OcobeHHOCTH TEXHOJOTHYECKHX MPOIECCOB 8 8
MexXaHu4YecKoil 00padoTKHU 3aroTOBOK
1.1. |®usnyeckass CyIIHOCTh  TEXHOJIOTHYECKUX 2 2
MPOIECCOB  00pabOTKHM  KOHCTPYKITMOHHBIX
MaTepHuaioB
1.2 | Bnusiaue KPHUCTAJUTMYECKOTO CTPOCHUS 2 2
METaJUIOB ¥  CIUIaBOB  Ha XapaxkTep
nedopMaluy 3THX MaTEPUAJIOB IIPU PE3aHUU.
1.3 | U3meHenue HaNpsKEHHOTO COCTOSIHHS 2 2
METaJJIOB B TIpoIlecce  MEXaHHYECKOH
00paboTKH.
1.4 | SIBnenus Hakiena (ynpodHEHUs ) U 2 2
PEKPUCTAIUTM3ALUN METAJUIOB TIPU HX
IJIaCTUYECKOM AedopMaliiu.
2 | Pusnveckue 3aKOHOMEPHOCTH 4 12 12 28
MeXaHNM4YeCcKoil 00padoTKu pe3aHHeM
2.1 |IlpeBpamenue MEXaHUYEeCKOU SHEprun 2 6 6 14
pe3aHus B TEIUIOBYIO.
2.2 | TennoBble mporeccsl Ipu 00paboTke 2 6 6 14
METaJUIOB Ha CTaHKaXx.
3 |CsoiicTBa 00padoTaHHON MOBEPXHOCTH 10 18 18 46
3.1 | TemneparypHbie nedopmaruu y3JIOB 2 6 6 14
TEXHOJIOTHYECKOTO  O0OpyJOBaHUS M WX
BIIUSIHHE HAa TOYHOCTh 00pabOTKH.
3.2 | BuOpanuu nipu 00paboTKe MaTepHaIOB. 2 2
3.3 | BiusiHue BBIHY X JAEHHBIX U aBTOKOJICOaHMI Ha 2 6 6 14
Ka4ecTBO 00pabOTKH.
3.4 |Tlytu cHKeHUS BHOPAIIMOHHOTO BO3JICHCTBUS 2 2
3.5 | Tpenue npu Mmexanudeckoi o0paboTke 2 6 6 14
METaJIOB
4 | Cuibl, BO3HMKAIOLIUE B PoLiecce pe3aHus 8 12 12 32
4.1 | ®opMupoBaHUE PEXKYILIETO KIMHA 2 2
4.2 | Cunsl pe3aHus 2 6 8




4.3

Anres3ust CTpyKH C TOBEPXHOCTBIO PEXKYIIETO
WHCTPYMEHTA

4.4

W3menenne cocTaBa u CTPYKTYPBI
MMOBEPXHOCTHBIX CJIOEB MHCTPYMEHTAIBHOTO U
00pabaTpiBaeMOro MaTepualioB B pe3yJibTare
11} Gy3MOHHBIX TPOLIECCOB

Jedopmanus 3aroToBOK B mpouecce
pe3aHus

12 12 30

5.1

Brnusinue pexuMoB pe3aHusi, FeOMETPHUECKUX
rapaMeTpoB UHCTPYMEHTA, COCTaBa
CMa3bIBaIOIe-0XJIAKIAOIIUX KUJKOCTEH Ha
TOYHOCTH 00pa0OTKH U KaueCTBO
MMOBEPXHOCTHOTO CIIOS

12 12 30

Bcero:

36

o4 54 144

6. IlepeyeHb yueOHO-MeTOAMYECKOT0 o0ecnieyeHus AJIsl CAMOCTOSITeIbHOI
padoThHI 00Yy4YAKOINMXCS M0 JUCHHUILIHMHE

6.1. ConepxxaHne caMOCTOSITeJIbHON PadoOThI CTYJIEHTOB MO0 TeMaM

Ne TeMbl IUCHUTIINHBI Copep:kanue caMOCTOATEIbHOM
n/n padoThI CTYICHTOB
1 | IIpeBpaiieHne MEXaHH4E€CKON SHEPIUU PE3aHUs B IIpopaboTka TEOPETUYECKOTO
TEIUIOBYIO. MaTepuala, MOMCK MH(OPMAIMOHHBIX
pecypcos, MOArOTOBKA K
pakTU4YecKou padoTe
2 | Terutoble mpouecchl pu 06padOTKE METAJIIOB HA ITpopaboTka TEOPETHYECKOTO
CTaHKax. Marepuasna, MOUCK MH(OPMALMOHHBIX
pecypcos, MOITOTOBKA K
IIpaKTU4ECKoi pabore
3 | Temneparypusle neopmaluu y3iaoB IIpopaboTka TEOPETUIECKOTO
TEXHOJIOTUYECKOTO 000pYyI0BaHHS U MX BIUSHHE MaTepuaia, NOMCK MH(OPMAIMOHHBIX
Ha TOYHOCTh 00pabOTKH. pecypcos, MOATOTOBKA K
IIpaKTU4eCKoi pabore
4 | BiusiHue BBIHY)KACHHBIX M aBTOKOJICOAHUI Ha ITpopaboTka TEOPETUIECKOTO
KayecTBO 00pabOTKH. MaTepuaina, MOUCK MH(OPMAIIMOHHBIX
pecypcos, MOATOTOBKA K
MpaKkTHYeCcKoi pabore
5 | Tpenue npu MexaHu4ecKoil 00OpabOTKe METAIOB ITpopaboTka TEOPETHYECKOTO
Marepuasna, MOUCK MH(OPMALMOHHBIX
pecypcos, MOJITOTOBKA K
MpaKTUYecKkoi padore
6 | Cunbl pe3anus [TpopaboTtka TEOPETHYECKOTO
Marepuana, MOUCK MH(OPMALMOHHBIX
pecypcos, MOJITOTOBKA K
MpaKTUYecKkoi padore
7 | V3mMeHeHHe cocTaBa U CTPYKTYpHI MOBEpXHOCTHRIX | IIpopaboTka TEOPETHYECKOTO
CJIOEB MHCTPYMEHTAJIBHOTO U 00pabaThIBa€MOIo MaTepuana, MOUCK MH(OPMAIMOHHBIX
MaTepUajIoB B pe3yibTare AU(QPYy3HOHHBIX pecypcos, MOATOTOBKA K
MIPOIIECCOB MIPaKTUIECKOH paboTre




8 | BumstHue pexxuMoB pe3aHusl, FTeOMETPUIECKUX [IpopaboTka TEOPETHYECKOTO
napaMeTpoB HHCTPYMEHTA, COCTaBa CMa3bIBalOIIIe- Marepuaia, MOUCK WH(OOPMALMOHHBIX
OXJIQXKTAIOLIUX KUJKOCTEH Ha TOYHOCTh pecypcos, MOATOTOBKA K
00pabOTKH M Ka4€CTBO MTOBEPXHOCTHOTO CJIOSI MpaKTUIECKO# padoTe

6.2. TemaTuka KypcoBBIX padoT (IIPOEKTOB)
He npexycmorpeHo

6.3. lIlpumepHasi TemaTuka pegepaton
He npexycmorpeHo

7. q)OHIlbI OIICHOYHBLIX CPEACTB

7.1. MOH/ OLIEHOYHBIX CPEICTB AJIf MPOBeleHUs TeKylleil aTrecTaluu 00y4YarInXCs
Mo AMCHHUIINHE

HaunmMeHoBaHHe TEeMbI CpencrTBa TeKyliero Ilepeyenb KoMmeTeHIUI

JUCUMILINHBI KOHTPOJIA (yka3zatb mugpp)
IIpeBpamienue MexaHUYECKON IIpakTuueckas pabora VK-1 VK-6 [IK-3
SHEPIUHU PE3aHUS B TEIIOBYIO.
TemnoBble  mpolLEcChl  MpHU [IpakTnueckas pabora YK-1 VK-6 TIK-3
00paboTke  MeTayIoB Ha
CTaHKax.
Temnepatypusle nedopmanuu IIpakTuueckas pabora YK-1 YK-6 TIK-3
y3JI0B TEXHOJIOIMYECKOT 0

000pyZIOBaHMS U UX BIUSHHE
Ha TOYHOCTh 0OPabOTKH.

BiusiHMEe  BBIHYXICHHBIX U [TpakTnueckas padora YK-1 VK-6 T1K-3
aBTOKOJIeOaHUH Ha KayecTBO

00paboTKH.

Tpenne npu MeXaHUYECKON IIpakTuueckas pabora YK-1 YK-6 TIK-3
00paboTKe METaIIIOB

Cuuibl pezaHus [IpakTnueckas pabora YK-1 YK-6 T1K-3
N3menenue cocTaBa 51 [IpakTnueckas pabora YK-1 YK-6 T1K-3

CTPYKTYpPBl ~ HOBEPXHOCTHBIX
CJIOEB MHCTPYMEHTAJIBHOTO H
00pabaTbhIBa€MOro MaTe€pHaIOB
B pesynbrare auddy3noHHBIX

MPOLIECCOB
Bnusinue pexuMoB pe3aHus, [IpakTnueckas pabora YK-1 YK-6 T1K-3
reOMETPUUYECKUX IapaMeTPOB

WHCTPYMEHTA, cocTaBa

CMa3bIBAIOIIE-0XIJTAXK A0 TITUX

JKUIKOCTEN Ha TOYHOCTbH

00paboTku " KauyecTBO

IMMOBEPXHOCTHOI'O CJIOA

Tekyummuii KOHTPOJb OCYUIECTBIISIETCS HA OCHOBE PEHTHUHIOBOM TEXHOJIOTMU OLICHUBAHUS.
OOGyuJaromuecs: B MpoIecce M3y4eHUsl AUCIUIUIMHBI HAaOUpaloT PEeUTHHIOBBIE OANIbl U B paMKax
aTTECTAIMOHHON HEIeN! MOIy4YaloT OTMETKHA B COOTBETCTBHH C HAOpaHHBIMU OaslJIaMU.

Kpumepuu ouenxku euoos pabom

[Tocemenne JEKIMOHHBIX 3aHATHA W MPAKTHYECKHUX 3aHATHH 1 Gai.

BricTyruieHne Ha MpPaKTHMYECKUX 3aHATHSAX, AaKTUBHOE ydYacTHe B  OOCYXXIECHMH,
MIpeICTaBICHUE PE3YJIbTATOB CAMOCTOSITEIbHON paboThI (1-2 Oanmna): mepuoaudeckass akTHBHOCTh —
1 6ann, akTUBHOE ydacTHe B 00CYKJIEHUH MPOOJIeM U MPaKTUYECKHUX 3alaHui — 2 Oaina.
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Peumune nnan

ba3oBast yacTh

Bua koHTpOJIA dopmMa KOHTPOJIA Mun. Kou- Makec.
Bo 6aioB | Kou-Bo
0a10B
KounTpoJs nocemaemMocTu IMocemenne JeKIUOHHBIX, 0 45
NMPaKTHYeCKHUX
(;1a0opaToOpHBIX) 3aHATHI
Hmozo
HaumenoBanue TeMbl Mumn. KoJ- Makc.
Bo 0asioB | KoJa-Bo
0as10B
[IpeBpamenue  MeXaHHYECKOU 0 2
SHEPI'UuU pe3aHus B TETUIOBYIO.
TennoBble MPOLIECCHI npu 0 2
00paboTKe METalIOB Ha CTaHKaX.
Temnepatypusle  aedopmanuu 0 2
y37I0B TEXHOJIOTHYECKOTO

000pyIOBaHMS U UX BIUSHHE Ha
TOYHOCTH 0OpPabOTKH.

BivsiHue ~ BBIHYXIEHHBIX U 0 2
aBTOKoOJIe0aHUII Ha  KadecTBO

00paboTKwu.

Tpenune mnpu  MeXxaHUUECKOU 0 2

KountpoJas padorsl Ha

00paboTKe METaJIIIOB
3aHATHAX

Cunbl pezaHus
W3menenue cocTaBa u 0 2
CTPYKTYPBI MOBEPXHOCTHBIX
CIIO€B HMHCTPYMEHTAJIBHOTO H
o0pabaTsiBaeMOTo MaTEpUaIOB B
pe3yJibTaTe i hy3noOHHBIX
IIPOIIECCOB
BiusiHue  pexuMOB  pe3aHus, 0 6
reOMETPUUYECKUX  IapamMeTpoB
WHCTPYMECHTA, cocTaBa
CMa3bIBAIOIIE-0XIIAXKIAIOIINX
KUJKOCTEH Ha TOYHOCTH
00paboTku " Ka4ueCcTBO
MOBEPXHOCTHOTO CJIOSI

Hroro 0 10

o
N

Bcero B cemecTpe 55

IIpomexyTounasi arrecrauus 10

UTOIro 65

IoaroroBKa K MPAKTHYECKUM 3aHSTHUSIM SIBJISIETCH 00513aTeJbLHBIM YCJIOBHEM MOJy4YeHUs!
UTOrOBOI PeTUHTOBOM OIIEHKH MO TUCIHHUILIMHE He 3aBUCHMO OT KOJIMYeCcTBA
HAKOILIEHHBIX 02J1J10B

K npomexyTouHoil aTTecTanuu He JOMYCKalOTcs o0yvyaromuecs, Ha0paBuiye B TeUyeHHe
cemecTpa MeHee 39 6a/I0B

Ipumepwt 3a0anuii 0711 nPAKMUUECKUX 3AHAMULL
IIpakTuyeckas padora «Cuiabl pesaHus»

I.le.m; paﬁoTu: HAay4YUTbBCAd PACCUUTBIBATHL COCTABJIAIOMIUME CHJIbI PpPE3aHUA W MOIIHOCTD,
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3aTpayMBaceMyl0 Ha pe3aHue, HCIOJIb3ys HSMIUpUYeckne ¢GopmyIsl, padoTrars ¢ Tabmumamu
CIIPaBOYHOM JIUTEpATyphl Uil TOWCKAa KOA(P(PUIMEHTOB, BIMSIONUX Ha PEXUMBI pe3aHUs IMpHU
TOYCHHUM.
KpaTkas TeopeTnuyeckas cipaBka

CyMMapHy0 PaBHOACHCTBYIONIYIO BceX Ccul R, IelcTByrommx Ha pe3ell €O CTOPOHBI
oOpabareiBaeMOro Meramia (CM. PUCYHOK 1), MOXXHO Ha3BaTh CHJIOM CONPOTHBIICHHUS PE3aHUIO
(cTpyXKo0oOpa3zoBaHW0). B mpakTHdeckmx pacyerax UCIOJB3YIOT COCTAaBJISIIONIME JTOU
paBHOACHCTBYIOIICH, HAMpaBJICHUE KOTOPHIX COBIANACT C TJIABHBIM JABWKCHHUEM W JIBUKCHHUEM
nmojayu. 3Has 3apaHee HaNpaBIICHHE ATHX COCTABISIONIUX CHJI, TMOJIB3YSICh COOTBETCTBYIOITUMH
npubopamu, JErko U3MEPUTh UX BEJIMYUHY U BHIBECTH YPAaBHEHUS JJISI UX MOJICUETA.

[Ipu TokapHO!l 00pabOoTKE B YCIOBUAX HECBOOOIHOTO pE3aHUS PaBHOACHCTBYIOMIAS CHIIBI
CONPOTHUBIICHUS] PE3aHUIO0 PACKJIAbIBAETCA HAa TPU B3aUMHO IMEPHEHIUKYJSPHBIE COCTABISIOIINE
CUJIbI, IEUCTBYIOILINE HA pe3ell;

-Pz — cuny pesaHusi, UIM TaHTeHUHAIBHYIO CHIIYy, KacaTeIbHYIO K TOBEPXHOCTH pE3aHUs H
COBIAJAIOIIYIO C HAMPABICHUEM IJIaBHOTO JBHKCHHS;

-Px — oceBywo cuily, WiIM CWIy MOJAa4H, ACHCTBYIONIYIO IapajuleIbHO OCH 3aroTOBKH B
HaIlpaBJIE€HUH, IPOTHUBOIIOJIOKHOM JIBH)KEHUIO M10Ja4H;

-Py — paauanbHyio cuily, HanpaBJIEHHYIO NEPHEHIUKYIISIPHO K OCH 00pabaThIBaeMOil 3arOTOBKH.
Ha cunet Pz, Py u Px Bnustor B ocHOBHOM clenyrommue (akTopbl: 00padaThIBa€Mblii METalI,
rryOMHa pe3aHwus, mojaJya, IepeHuil yron pe3ua (yroja pe3aHus), INIaBHBIM yroy B IUIaHE pe3la,
paauyc 3aKpyrJICHHs IPH BEPIIMHE pe3lia, CMa30YHO-OXJIaX/IA0IINE )KUIKOCTH, CKOPOCTh PE3aHMs
Y U3HOC pe3la.

Pu3nKo-MexaHHYEeCKHe CBOMCTBAa 00padaThiBaeMOro MeTajula M €ro COCTOSHHE BO MHOI'OM
OTPENENSIOT TMPOIECC CTPYXKKOOOpa3oBaHUsT W  COMYTCTBYyMOIIHE eMmy Jedopmanuu, a
CJIEIOBATENIBHO, M CHJIBI CONPOTHUBIIEHUS, KOTOpPbHIE JOHKEH IPEOJIOJIETh pe3el] U CTaHOK. Yem
OoJIbIIIe TIpeIeN MPOYHOCTH NPH PACTHKEHUU G U TBepAocTh HB oOpabarsiBaeMoro merania, TeM
6onpue cunsl Pz, Py u Px.

3aganue 1A ayANTOPHON PadoThI
[To sMnupuyeckum popmMmysaM TEOpUH pe3aHUs ONPEAETUTh COCTABISAIONINE CUIIbI pe3aHus Pz, Py u
Py MomHOCTB, 3aTpaunBaeMyto Ha pe3aHue Npe; IpU MPOAOIBHOM TOYEHHUM 3arOTOBKM M3 CTANIU
pe3IoM C IUTaCTUHOM M3 TBEPJIOTO CIJIaBa ¢ TIyOWHOM pe3anus t(MM), mogadeii pesna So (MM/00);
CKOPOCTBIO TJIABHOTO JABIKEHUS pe3aHus V(M/MUH).
I[Mpumep pemienusi:
JlaHo:
3arotoBka u3 cranm 40 o, =650MIla
t =4 mm; So = 0,6 MM/06; V= 110 m/Muu
['eomeTpuueckue nsneMEHTHl pe3lla ¢ IUIaCTUHOW u3 TBepaoro cruiaBa T5K10: ¢popma
nepeHel MOBEPXHOCTH — paauycHas ¢ ¢ackoi; ¢ = 60°; @1 = 10°; A =+5°;
o =8% vy =10° r=1mMm
CocraBiusiiouiue CUIbl Pe3aHus) NMPU TOUYCHUU OMPEACISIOT Mo cnpaBo4dHuKYy [3], rae Ha
c. 271 npuBenena popmyna B oOmeM Buae:



Pz,yx= 10Cpt*S'V"Kp

OMnupudeckue GopMyIIsl i ONpeneNIeHNs KaKI0i U3 COCTaBIAIONINX MOTYT OBITh
MPEJICTAaBJICHBI B CIIEAYIOIIEM BUJIE:

- TJTaBHOM COCTAaBIISIIONIEH CHJIBI pe3aHus (cTapoe Ha3BaHWE — TAaHTEHIMAaJbHAas CHIIA

pe3aHus)

P,= 10Cp t*pzSYpzV"pzKp

- paauanbHOW COCTABISIOLIEH CHIIBI PE3AHUS

Py=10Cpt"pyS*pyV"pyKe

- OCEBOI COCTaBIISIIONIEH CHUJIBI pe3aHus

Px= 10Cpt*pxSYpxV"pxKp

N3 tabn. 22 (c. 273) BeImUChIBaeM 3Ha4YeHUS KOA(PUIIMEHTOB M MOKa3aTelel cTeneneit hpopmy,
BO3MOJKHO Oosiee OJIM3KHE K YCJIOBHSM JaHHOT'O IpHUMeEpa, T. €. Ui HApyHOTO IPOJOJIHHOTO
TOUEHHUS CTaJi C MPEAEIOM MPOYHOCTH Gy =650MIla

pe3LoM U3 TBEPAOIO CILIABA:

Cp; = 300; xpz = 1, ypz = 0,75; np.= - 0,15;
Cpy = 243; xpy = 0,9; ypy = 0,6; npy = - 0,3;
Cpx = 339, Xpx = 11 Ypx = 015, Npx = - 014

OTnnune 3aaHHBIX YCIOBUN O0OpabOTKM OT HOPMATHUBHBIX JOJDKHO OBITH YUTEHO INpHU
[OJICUETax CHUJI pe3aHMs IyTeM BBEJIEHUsI COOTBETCTBYIOLIUX MONPABOYHBIX KO3(DPUIINEHTOB.
[TonpaBounble KOA((UIMEHTHI Ha  XapaKTEPUCTHUKU  MEXaHHYECKHUX CBOMCTB
oOpabareiBaeMoro marepuaina Haxomum B Tabm. 9 m 10, c. 264—265.

B 1abn. 23 Ha c. 275 naHsl nonmpaBoYHbIe KO3(DPUIMEHTH B 3aBUCUMOCTH OT I€OMETPUUYECKUX
anemMeHTOB pe3na. [IpuBenennsie Bollle 3HaueHUs K03gpunrento Cp u 1okaszaTenei cTernenei xp,
Yp ¥ Np I€HUCTBUTENBHBI JIMIIb JIsI TOYEHUs] cTajdu ¢ o =/50MIla pe3nom u3 TBEpAOro crjasa
yrmamu @ = 45°; A =0°; y = 10°

TaKk Kak TOJIBKO Il 3THUX YCJIOBUH 0OpabOTKM KaXIbld MONPaBOYHBIA KO3(PUIMEHT paBeH
equnune. IToatomy BBOIMM cieayroniye MOnpaBOYHbIE KOA(DUIMEHTH! I 3aJaHHBIX YCIOBHI

00paboTKu:
- Ha XapaKTEePUCTUKY MEXaHUYECKHUX CBOMCTB 00padaTsIBaeMoii cTanu ¢
o =650MlIla 0
K, =|_B | [3,c.264, Ta61.9] Np,=0,75;
(750
npy=1,35; Npx=1,0
(650" (650" (650
Ku =l__| =09; Ku =|__| =08  Ku =| [=087
7 (750) v \750) ~  \750)
- Ha IVIaBHBIN yroJi B Iiiae @ = 60° [3,¢.275, Tab61.23]
K(p =0,94; K =0,77; K, =111
- Ha yToJI HAaKJIOHA PEeXYIIeH KpOMKH A =+5° [3,c.275, Tabn.23]
prz =1,0; Kkpy =1,25; KKPX =0,85
OrmpenensieM 00IIHe MOMPaBOYHBIE KOI(DDHUIIHECHTHI: K;,=0,9-0,94-1,0=
sz,y,x - KMP ' K(pP .KAP 0’846
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Ko, , = 0,83-0,77-1,25=0,798
K,,=0,87-1,11-0,85=0,82 [3,¢.271]
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OmpenernsieM COCTaBIAIONIYIO CHITY P!

P,=

10-300-4-0,6%7 .1107°15.0,846 = 3417H

Ornpenensem coCTaBIAOLIYIO cHily Py:

P,=

10-243-4%9 .0,6%¢ .11079% . 0,798 =1220H

OrnpenensemM cocTaBiIAOLy0 cuity Px:
P. =10-339-4-0,6°% -110°* . 0,82 =1308H

MOH_[HOCTB, 3aTpadyuBacMadn Ha pE3aHuC, ONPCACIACTCA 110 TaHFeHHHaHBHOﬁ CHJIC pE3aHUA:

P,V

=—2 kB 3,c.271
'~ 60.1020 [3.c.271]

M7 e
! 60-1020
BapuaHThI K 321aHHI0:
I'eomeTpuueckre 3eMeHTHI pe3na
Ne Marepuan
Bapu-
AHTa 3aroTOBKHU t S Vv . N r
MM MM/00 | M/MUH ¢ P2 v MM
1 Cranp 20
6. =500MTTa 4 0,7 140 45 10 8 +10 +5 1
2 Cepblii uyryH
HB 160 5 0,78 60 60 10 8 +5 +10 1
3 Cranb
KapoIpovHast
12X 18HOT 1 0,21 265 90 10 12 +10 0 2
HB 180
4 Cepslii 4yryH )
HB 220 1,5 0,26 150 45 10 10 +5 5 2
5 Cranp 38X
. =630MIa 3 0,61 120 60 10 8 +10 +5 1
6 Cepblii uyryH
HB 170 4,5 0,7 65 90 10 8 +5 0 1
7 Crans 40XH
6. =700MIIa 1,5 0,3 240 60 10 12 +10 -5 2
8 Cepbliif uyryH
1B 210 1 0,23 180 45 10 10 +5 -5 2
9 Cransb C15
. =600MIIa 3,5 0,52 130 45 10 8 +10 +5 1
10 Cepslii 4yTyH
HB 180 4 0,87 75 60 10 8 +5 +10 1
KoHTpoJIbHBIE BONIPOCHI
1. JlaTb onpeiesieHne CUIIbl COMPOTUBIICHUS PE3aHHUIO.
2. Ha xakue cocraBnsitoniue CUiibl OHa PacKiaibiBaeTcsi?
3. Hanpasnenus cun Pz, Py u Px.
4. ®dakTopsl, BAUAOLMEe Ha cuisl Pz, Py u Px.

Kpumepuu OUECHUBAHUA 3a0anuil, 6bINOJIHEHHbIX HA npaKmu4ecKux 3aHAmMuUIAX (cemuuapax)

11




Kputepnii Bbaan
Hcnonb3oBanne MpodecCHOHATBHBIX MOHATHH U TEPMHHOB B pPeud 1 6ann
CooTBeTCTBHE TMpEAaraéMbIX PEIICHUH MMOCTABJIICHHOW 3ajiade 1 6ann
MaxkcuMaJILHBIA 02711 2

7.2. MOHA OLEHOYHBIX CPEACTB /JI NPOBeJAeHHs MPOMEXKYTOYHOH aTTecTaluu
00y4JaImXxcs Mo IMCHUIInHEe

7.2.1. TpeGoBaHus K MPOBEIEHUIO MPOMEKYTOUHON ATTECTAIUM 1O TUCIUTIIHHE:
PeliTuHroBBIli Oa)um  TONMydeHUs 3adéra TpeamnosiaraeT akKTUBHYIO pabdoTy Ha  JIeKIUAX,
MPAKTUYECKUX 3aHATUAX (BBIMOJTHEHHUE PA3TUYHBIX BHJIOB CaMOCTOATENILHON paboOThl) M JOJIKEH
ObITh HE MeHee 39 6aioB.

7.2.2 Kputepum OLeHKH pPe3yJIbTATOB NMPOXO0KAECHUSA CTYJIE€HTOM NMPOMEKYTOYHOI
aTTecTAlMH MO JUCHMUILITIMHE

YpoBensb KadecTBeHHast KoanuecTBeHHDBIH Ouenka*
MPOSIBJICHUS XapaKTepPUCTHKA MnoKa3aTeJb
KOMIeTeH i (6anae1 BPC) KBanuraTuBHasi

CTyneHT npOoBOAUT KPUTHUYECKYIO
OLIEHKY BapHaHTOB JCWCTBHH B Ipolecce
penieHust npodeccuoHanbHON 3a/1a4H,
yCTaHABIIMBACT MPUYNHHO-CIICICTBEHHBIC
CBSI3U MEXIy CBOMMHU JICHUCTBUSMH H
MOJIy4YEHHBIMU PE3yIbTaTaMU,
BBICOKHIA OCYUIECTBIIIET CaMOaHaIU3 U 44-45
pediiexcuro pe3ynbTaToOB CBOUX
JICUCTBUI, MOKET MCII0JIbh30BaTh
00pa3oBaTenbHbIE TEXHOJIOTHH,
o0ecreynBaroe CyObeKTHYIO MO3HUIINI0
oOy4Jaroniuxcsi B 00pa3oBaTeibHON
JesTeTbHOCTH

CTyJeHT He B TOJIHOW Mepe MPOBOJUT 32a4YTEHO
KPUTHYECKYIO OIIEHKY BapUaHTOB
JIEMCTBUU B MPOLECCE PELICHUS
npodeccuoHanbHON 3a/1a4H,
yCTaHaBJIMBAET IPUUYMHHO-CJICICTBCHHBIC
CBSI3M MEXy CBOMMH JCHCTBUSIMH U
MOJTy4YeHHBIMHU pe3yJIbTaTaMH,
OCYIIECTBIISIET caMOaHalu3 1
pediiekcuio pe3ysibTaToB CBOUX
JICUCTBUI, MOKET HUCIIOJIb30BaTh
0o0pa3oBaTeibHbIC TEXHOJIOTUH,
o0ecreynBaroNe CyObeKTHYIO MO3HUIINI0
oOyuaronuxcs B 00pa3oBaTeIbHON
JIeATEIILHOCTH

NOBbIIIEeHHBIH 41-43
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CTyneHT uMeeT TpeCTaBICHUE O
KPUTHUYECKOU OIIEHKE BApUAHTOB
JIEMCTBUH B MPOLECCE PENICHUS
npoheccHoHaTBHON 3aa4d, IPUIHHHO-
CJIICACTBCHHBIX CBA3AX MCXKAY CBOMMU
Ilef/'ICTBI/IHMI/I " IMOJTY4YCHHBIMHU
6a30Bblii pe3ynbTaTaMH, CaMOAaHaIH3e 1 39-40
peduiekcuu pe3yabTaToOB CBOMX
NeiCTBUI, MOXKET UCIIOJIb30BaTh
00pa3oBaTelIbHbIC TEXHOJIOTHH,
o0ecrnevnBaoIne CyObeKTHYIO TO3UIHIO
o0y4Jaromnxcsi B 00pa3oBaTeIbHOU
ACATCIIBHOCTHU

CryzeHT He TPOBOAUT KPUTHYECKYIO
OLIEHKY BapUaHTOB JIEWCTBUU B MpOIECCE
penieHust mpogecCuoHANBHOM 3a1a4H,
IJI0XO YCTaHaBIWBAET MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H MEXIY CBOUMH
JNEUCTBUSAMU U MOTyYECHHBIMU
HU3KHi pe3yJibTaTaMu, OCYIIECTBIISIET 0-38 He 324YTEHO
caMoaHallu3 U pe(IECKCUIO PE3yIHTATOB
CBOMX JEHMCTBHI, HE MOXKET
MCIIONIb30BaTh 00pa3oBaTebHbIE
TEXHOJIOTHH, 00ECIICYNBAIOIIIE
CyOBEKTHYIO MO3UIINI0 O0YYaAIOIINXCS B
o0pa30BaTeNbHON JESTENLHOCTU

* COOTBETCTBEHHO (OpME MPOMEKYTOUHOW ATTECTALMH 10 y4eOHOMY ILIaHy

7.2.3 Cnenndukanus OUeHOYHBIX CPeICTB

IIpoBepsieMble MHAMKATOPHI NMPOSIBJICHUA KOMIIETEHIUI

VK | OIIK MK NMNK
IIpakTH4yeckas padora
VYK-1. Cnnocoben I1K-3 Cniocoben

OCYILECTBIATH IOUCK, OpraHU30BBIBaTh
KPUTUYECKUH aHAINU3 U 00pa30BaTeNbHYI0 JESATENbHOCTD

CUHTE3 HHPOpMAIIUH, C YYETOM BO3MOXKHOCTEH,

MPUMEHSTh CUCTEMHBII noTpeObHOCTEeH, JOCTHIKEHU I

MOAXOJ JUTsl peLIeHUs oOyyJaromuxcs B 061actu

MOCTaBJIEHHBIX 3ajay 00pa3oBaHus

VYK-6. Criocoben
YIPAaBIATH CBOUM
BpEMEHEM,
BBICTPAWBATh H
pean30BbIBAThH
TPaEKTOPHIO
caMOpa3BUTHS HA
OCHOBE MPUHITATIOB
0o0pa3zoBaHMs B TEUCHUE
BCEM KU3HU

7.2.4. OnucaHue OIEHOYHBIX CPEICTB /JIsl MPOBeIEHUs MPOMEKYTOUYHOH aTTecTaluU

IIpakTnyeckas padora
[IpakTuueckas paboTa — popMa KOHTPOJIS, UCTIONIb3YyeMast I IPUBUTHUS 00yUaroIeMycsl HABBIKOB KPaTKoro,
TpaMOTHOTO M JIAKOHHUYHOI'O IMPEACTABICHUA C06paHHLIX MarcepuajioB 1 Q)aKTOB B COOTBETCTBHUU C
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TpeOOBAHMAMHU.
Kpurtepun oneHuBaHusi

Kputepuii baan
(popmynupyeTcs HA OCHOBE MHIAUKATOPOB NMPOBEPAEMbIX KOMIETEHIIUIT)

VYK-1.5. TIpoBOAUT KPUTHYECKYIO OIEHKY BapHAHTOB JCHCTBHI B Ipoliecce 0,5
penieHus: npodeCCHOHANBHON 3aJaun
VK-1.6. YcranaBiuBaeT NMpUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY CBOUMU 0,25
JNEHCTBUSMH U MOJTYYEHHBIMH pe3yJIbTaTaMHu.
VYK-6.2. OcymiecTBaseT camoaHanu3 U pedIeKCHIO PE3yJIbTaTOB CBOMX 0,25
JIEMCTBUU.
[IK-3.5. Hcnons3yer oOpazoBaTelibHbIE TEXHOJIOTHH, 00ECIeUHBAIOIINE 1
CYOBEKTHYIO TO3UIMI0 00YydJaloUIMXCsi B 00pa30BaTENbHON eATeNTbHOCTH
MaxkcumanabHBIA 0as1 2

8. [lepeyeHb OCHOBHOI 1 I0TIOJTHUTEIbHO JIUTEPATYPbl, HE00X0AUMOii

JJIFd OCBOCHUSA JUCHUIIIINHBI
a) OCHOBHAsl JIUTepaTypa

1. Capenpe M.B. Kypc oOmeii (esvku B 5 Tomax. M.,2007.
2. TpodumosaT.W. Kypc dmuxu. M.,2007.
3. Bomskenmrreiin B.C. CoopHuk 3ama4 1o oOmeMy Kypey ek, M.,1979, 1985, 1990.
4. PemvkeBry A T1. ®rsrka 3amaunrk 10-11 k1. M., 1979,1980, 1981, 1983,1987.
5. Jemnadp A.A SBopckuii b.M. Kype dwzuku. M.,2007.
0) IOMOJIHMTEJIbHAS JINTepaTypa

6. Caxapos J].1. Cooprurk3amauno prsrke. M.,2003.
7. Tpodrmvora TN, COopruk 3amad o Kypey rsuxu. M., 1991, 1999,2003.
B) IPOrpaMMHoOe odecrieueHue
HaumeHoBaHus CXKEIrogHo OOHOBIISIEMBIX JIMOCH3WOHHBIX MIPOrpaMMHBIX IIPOAYKTOB,
HCIIOJIb3YCMbBIX IIPHU U3YUYCHUUN JUCHHUIIJINHBI:
- Microsoft Windows
- Microsoft Office
- Kaspersky Endpoint Security anst 6usneca - Cranmaptabiii Russian Edition

9. Ilepeyens pecypcoB MH(OPMALMOHHO-TEJEKOMMYHUKANMOHHON CceTH
«/HTEpHET», HEO0OXOAUMBIX JJIS OCBOCHMSI TUCHHUILIIMHBI

1. Hayunast snektponHas oubnuoreka eLIBRARY.ru — pedeparsl, motHbIC TEKCTHI HAYYHBIX
cTaTed U3 POCCUNCKUX U 3apyOeKHBIX )KYPHAIIOB;

2. DnexTpoHHO-OnOnHoTeunas cuctema IPRDOOKS - monHoTekcToBast 6a3a y4eOHBIX U
y4eOHO-METOANYECKHX EKTPOHHBIX n3nanuii (http://www.iprbookshop.ru)

3. ®I'HY «Hayunas mnenaroruueckass OuOmuoreka wumenn K. JI.  YmmaCKOrO»
http://elib.gnpbu.ru/.

4. DnexTpoHHO-6uGIHOTeyHas cucteMa « IBC FOPAMTY - monHOTeKCcTOBAS 6a3a yueGHbIX U
y4e0HO-METOAMYECKHX ISKTPOHHBIX u3aanuii (Www.biblio-online.ru)

10. MeToanuyeckue yka3aHus JJis1 NpenojaBarTeasi U 00y4aroumuxcs 1Mo
OCBOEHMIO TMCUHUIIIMHBI
I'maBHBIE 0COOEHHOCTH HU3YYCHUA TUCHMILIIMHbI:
C OCJIBIO TIIOBBIICHUA KadCCTBa IMOATOTOBKHU CTYICHTOB HCO6XOI[I/IMO NpUMCHATH NPHUHIUIIBI
B3aMMHOM HHTCTpalnn O6IJ_IGTCXHI/I‘ICCKI/IX JUCHUIIIINH, OCYIICCTBIIATH HNPpUKIAJHYIO
HaITpaBJICHHOCTb 06y‘{eHI/I$I, HCIIOJIB30BAaTh AKTHUBHBIC q)OpMBI 1 MCTOJbI OpraHU3alluu 3aH$ITHI>'I,
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http://www.iprbookshop.ru/
http://elib.gnpbu.ru/
http://www.biblio-online.ru/

IMUPOKO NPUMEHATH HAIJIAAHBIC U TCXHUYCCKHUEC CPCACTBA O6yq€HI/I$I, BBIYUCIIUTECIIBHYIO U ayJIHO-

BHUIACOTCXHHUKY.

11. Ilepeyenb HHPOPMAUMOHHBIX TEXHOJIOTHN,

OCYIIECTBJIEHHMH 00PAa30BaTEJIbHOIO0 MPOIecca Mo JUCHUIJINHE
KoHTponp 3HaHUI CTyJEHTOB MO AUCLUIUIMHE OCYLIECTBISETCS B paMKax 3JIEKTPOHHOM
cpensl pukcanuu ycrieBaeMoctu cryaeHtoB (bPC) SATTIY.

12. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCIUININHbI
1. O6opynoBaHHBIC AyJAUTOPUU — CTOJBI, CTYJbs, JOCKA, SKPaH, TEIECBU30P;
2. 3aganus st pabOThl CTYAEHTOB, O0Oy4YalOIIUXCs M0 MHAWBUIYaJIbHOMY TpaduKy;
3. Marepuanbl s HTOTOBOTO M MPOMEXYTOYHOTO KOHTPOJIS;

4. Pa3nato4yHbli MaTepua;
5. XpecToMaTHitHBIN MaTepHal;
6. KomnbroTep, npuHTep, MyIbTUMEANA.

13. HpenouaBaHne AUCIUIIJINHBI HA 3A09HOM OTACJICHUHN

13.1. O0beM AUCHUIJIMHBI ¥ BUbI Y4e0HOIi padoThI
O61mas Tpy10eMKOCTh AUCLMIIUHBI COCTABIISIET 4 3aUeTHbIE €INHUIIBI.

HCNOJIb3yeMbIX INpH

Buj yyeOHOIi paboThI Bcero TpumecTpsl
4acos 5 3
KonTakTHas padora ¢ mpemnogaBaTtejeM 20 12 8
(Bcero)
B Tom uucne:
Jlekum 4 4
[Mpaktuueckue 3austus (I13) 16 8 8
Jlabopatopusie padotsl (JIP)
CamocrosiTesibHasi padoTa (Bcero) 124 60 64
B Ttom uuce:
[ToaroToBka M BBINOJHEHHE MPAKTUYECKON
paboThl
Bua npomexyTodHol aTTecTanuu (3a4er, 3auéT 3a4éT
9K3aMEH)
OO01mas Tpya10eMKOCTh (4aCOB) 144 72 72
O0mas Tpya0eMKoCTh (3a4eTHBIX eIMHMII) 4 2 2

13.2. Conep:xanue IuCHUATIINHBI

13.2.1. Pa3genapl TUCHMILINH U BUALI 3AHATHH

Ne HaumeHoBaHMe pa3jiesia IMCHUIIMHBI U KoJ-Bo yacoB
BXO/ISIIIIUX B HET'O TEM
O/ eroTe Jlekuu | Ilpakr. | Jlabop. | Camoc| Bcero
U | 3aHATHSA | 3aHATHSA T. 4acoB
paborta
CTYI.
1 |Oco0eHHOCTH TeXHOJIOTHYeCKUX IPOLEeCcCOB 2 2

MeXaHM4YecKoil 00padoTKM 3ar0TOBOK
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1.1.

dwusnyeckass CYIIHOCTh  TEXHOJIOTHYECKHUX
npoueccoB  00pabOTKM  KOHCTPYKLIHOHHBIX
MaTepHaJoB

0,5

0,5

1.2

Bnusane KPHUCTAJUIMYECKOIO CTpPOEHUSA
METAJUVIOB W  CIUIaBOB  Ha XapakTep
nedopManuy 3THX MaTepPUAJIOB IIPU PE3aHUU.

0,5

0,5

1.3

N3menenue HaIIpsA>KCHHOI'O COCTOAHUA
METAJIOB B Tpolecce  MEXaHHYeCKOH
00paboTKH.

0,5

0,5

1.4

SIBnenus Hakiiena (yIpouYHEHHs ) U
PEKPUCTAIUIM3AIMKA METAIJIOB MPH HX
IUTaCTUYECKOU Aedopmanuu.

0,5

0,5

duznyeckKkue 3aKOHOMEPHOCTH
MeXaHHYeCcKoil 00padoTKU pe3aHneM

2.1

IIpeBpamienue MEXaHUYEeCKOU SHEPIruu
pe3aHus B TEIUIOBYIO.

2.2

TemoBeie mporeccs pu 00padboTKe
METaJUIOB Ha CTaHKaXx.

CaoiicTBa 00pad0TaHHOIl MOBEPXHOCTH

36

40

3.1

TeMneparypHbie nedopmanuu y3JI0B
TEXHOJIOTHYECKOTO  O0OpyJOBaHUS M  HX
BIIMSIHHE HAa TOYHOCTh 00pabOTKH.

12

13

3.2

BrnusiHue BBIHYKIIEHHBIX M aBTOKOJICOAHUN Ha
Ka4ecTBO 00pabOTKH.

12

13

3.3

Tpenne npu MexaHHYeCKOi 00paboTKe
METaJUIOB

12

14

CI/IJ’IBI, BO3HUKAKOIIUE B IIpoLECCe pe3aHuA

24

28

4.1

Cuiibl pe3anus

12

14

4.2

N3menenune cocrasa u CTPYKTYpPBI
MTOBEPXHOCTHBIX CJIO€B MHCTPYMEHTAJIBHOTO U
oOpabaTbIBa€MOro MaTepHaloB B pPE3yJbTaTe
G Gy3nOHHBIX TPOLIECCOB

12

14

Hedopmanus 3aroToBOK B mpouecce
pe3aHus

64

72

5.1

BrusHue pexxuMoB pe3aHus, FeOMETPUIECKUX
rapaMeTpoB HHCTPYMEHTA, COCTaBa
CMa3bIBAIOLIE-OXJIAKAAOIMIMNX XKUIAKOCTEN Ha
TOYHOCTH 00paOOTKM U Ka4EeCTBO
MIOBEPXHOCTHOI'O CJIOs

64

72

Bcero:

16

124

144

13.3. TlepeyeHnnb y4eOHO-METOAHYECKOTO 00ecTIiedeH s IJIsl CAMOCTOATEIbHOMH PadoThI
o0yuaroImmnxcs 1no AMCIHMUIJINHE

13.3.1. Conep:xanue caMOCTOSITEJIbHON PadOTHI CTYAEHTOB MO TeMaM
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Ne Tembl AUCHUIITMHBI Copaep:xanue
n/n CaMOCTOSITEILHOM PadoThI
CTY€eHTOB
1 | Temmeparypuble nedopManuy y3JI0B TEXHOJIOTHIECKOTO [TogroToBka W  BBHINOJIHEHHE
000pyIOBaHUS M UX BIIMSHUE Ha TOUHOCTb OOPaOOTKH. MPaKTUYECKOH pabOThI
2 | BiuusHue BBIHY)XICHHBIX H aBTOKOJICOaHHII HA Ka4eCTBO [ToaroroBka ©  BBINOJIHEHUE
00paboTKwu. MPaKTUYECKOH pabOThI
3 | Tpenue npu MexaHudeckoir 0OpabOTKE METAUIOB I[TogroToBka © BBINOJHEHUE
MPaKTUYECKOH pabOThI
4 | Cunsl pe3aHust ITongroToBka ©  BBINOJHEHUE
MPaKTUYECKOH pabOThI
5 | H3MeHenue cocraBa U CTPYKTYpPbI MOBEPXHOCTHBIX CIIOEB [ToaroroBka u  BBINOJIHEHUE
WHCTPYMEHTAJIBHOTO U 00pabaThIBAEMOTO MaTEpPHAJIOB B MPaKTUYIECKOH pabOTHI
pesynbrate U y3uOHHBIX MPOIECCOB
6 | BausHue pexuMOB pe3aHusi, T€OMETPUUECKHX MapaMeTpoOB [ToarotoBka W  BBINOJIHEHHE

HHCTPYMEHTA, COCTaBa CMa3bIBAIOIIC-0XJIXKIAFOIIUX
JKAJIKOCTEH Ha TOYHOCTHh 00paObOTKH U Ka4eCTBO
MOBEPXHOCTHOI'O CJIOS

MPaKTUYECKON pabOTHI
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MuUHHCTEPCTBO HAYKH U BhICIIEro oopa3zoBanusi Poccutiickoit denepanuu

®I'bOY BO «SpocnaBckuii rocyapCTBEHHBIN
neparornyeckui yausepeuret uM. K. /1. Ymmuackoro»

YTBEPXKXIAIO
IPOPEKTOP IO OpPraHU3aluN
00pa3oBaTENbHON JEATEIbHOCTH U
00eCTIeUCHUIO YCIIOBUH
00pa3oBaTeNpHOTrO Mpolecca

B.I1.3aBoiicTrIi
« » 2019r.

IIporpamMma y4eOHOI QU CIIMIIIIMHBI

HanmeHoBaHue TUCIUINJIMHBI:
K.M.08.03 3D monenupoBanue u NpOeKTHPOBAHUE

PexomMeHayeTcs 1Ji51 HANIPABJIEHUS MOJATOTOBKM:
44,03.01 Ilenaroruyeckoe oopa3zoBanue
(mpoduab TexHonoruveckoe oOpazoBaHmne)

KBaindukanus (cTeneHb) BHIMYCKHUKA: 0aKaJdaBp

Pa3paboryuk:
CTapIIvi mpenoaaBateb kKaheapsl GU3NKU U
UH()OPMAITMOHHBIX TEXHOJIOTHIA H.I'. KoxeBHrkoBa

YTBepiKIeHa HA 3aCeJaHUU
Kadephl earorHIeCKUX TEXHOJIOT Ui
«21» mas 2019 .
[Tpotokon Ne 9
3aB. kadeapoii JI.B. baii6opooBa



1. llean u 3a0a49u TUCHUILJIMHBI:

Heabio mnpernonaBaHus JUCHUILIMHBL SBISIETCS NPO(ECCHOHANBHO HANpaBICHHOE OBJIA/ICHHE
CTY/ICHTAaMH COBPEMEHHOH IpauvecKoil KyIbTyphl Ui PEHICHUs IUPOKOTO Kpyra MPaKTHYECKUX
3a7a4, CBSI3aHHBIX C IPUMEHEHHEM KOMIIBIOTEpa B AEATENBHOCTH MO IepepaboTKe TEKCTOBOM,
rpaduUecKoi u apyroi HHGOpPMALIUH.

3amaum M3ydeHUS AMCHUILUIMHBL:

1. pa3BUTHE YMEHHS JIOTHYECKOTO M OOpPa3HOrO MPOCTPAHCTBEHHOI'O MBIIUICHUS, PA3BHTHE
TBOPYECKOTO TEXHUYECKOT'O MBIIUICHUS;

2. MOHMMAaHHE TPABWJI TPEACTABICHUS U OOpabOTKM pa3NWYHBIX BHUAOB HHPOpPMALUU B
MEPCOHATBHBIX KOMITBIOTEPAX;

3. NOHMMAaHHE CUCTEMHBIX U MPUKJIaJHBIX IporpaMMHBIX cpeacTs [1K;

4. OBJIaJICHUE HaBBIKaMH IPaUIecKOro s3bIKa C MOMOIIBIO PAa3IMYHBIX METOJOB U CIIOCOOOB

OTOOpaKEHMs] TEeOMETPUYECKOM, TEXHHYEeCKOW U  JApyrod  uHoOpMauuu U NpaBuieé
CUUTBHIBAHMS;

5. OBJIAJICHME HaBbIKaMH HCIOJb30BaHUS HOBBIX MH(DOPMALMOHHBIX TEXHOJOTHH U
COBPEMEHHBIX CPEACTB BBIYMCIUTEIBHON TEXHUKU.

2. MecTOo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOW mpodeccuoHAIbHOM

oOpa3oBareabHoi nporpammsl (OITOII):
JucuuniauHa BKItoueHa B 00si3aTesbHyI0 yacth OITOIL.

3. Ilepevyenb MJIAHUPYEMBIX Pe3yJILTATOB 00y4eHHs Mo aucuuminHe: YK-
1.3; YK-14; 11K - 1.2

KOMIIETEHIIUH Nuauxkaropsl OneHouyHblie

Hiud

p ®opmyIHpoOBKA cpeacTrea

Cnocoben ocymectBisath | YK-1.3. IlogOupaet u cucremarusupyer | [Ipaktuueckas
MOUCK, KPUTUYECKUN uH(pOpMaINI0, HEOOXOIUMYIO IS pabora
aHaJIN3 U CHHTE3 peleHw st MOCTAaBICHHOM 3a1auu.
VK-1 | wundopmanmu, npuMeHSTH
cucrteMHublli noaxon s | YK-1.4. Monenupyer mpoiiecc [TpakTnueckas
pelleH s TIOCTABICHHBIX | PEIleHUs NpodecCHOHaIbHOM 3a1a4n. pabota
3ama4
Crniocoben paspabarbiBath 1 | [1K-1.2. Onpenensier y nereit nanuune | Ilpaktuueckas
peanu3oBaTh yueOHble U | 0COOBIX MOTpeOHOCTEH B 00pa3oBaHuu | paborta
pa3BUBAIOIINE 3aHATHS VIS
JIETEH, B TOM YHCIIC C
0cOoOBIMU TOTPEOHOCTSIMH B
o0pa30BaHUM B paMKax
OCHOBHBIX U
JIOTIOJTHUTEITHHBIX
00pa3oBaTeNbHBIX
porpaMm

[K-1

4. O0beM TUCUHMILIMHBI M BUJbI Y4eOHOH padoThl
06111351 TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJISACT 2 3aYeTHBIX CAUHMUIIL.




Bceero Cemectphl
Bun yueOHo# padoThl
4acoB 4
AynuTopHbI€ 3aHATHSI (BCETO) 36 36
B toMm uuce:
Jlexkuun 14 14




[Ipaktuueckue 3ausrus (I13) 22 22
Cemunapsl (C)
JlaGopatopusie padotsl (JIP)
CamocTosrtenpHas pabota (Bcero) 36 36
B tom unce:

[TonroToBKa 1 BHIMOJIHEHHUE TPAKTHYECKONU paObOTHI 36 36
Bun npomexyTouHOM aTTecTaliy (3a4eT, 9K3aMEeH) | 3aueT 3a4yer
OOm1ast Tpy10eMKOCTh 4acoB 2 2

3a4YCTHBIX CTUHHMIL 2 2

5. Coaepxanme QMCHUNIMHBI
5.1. Conep:kanue pa3iesoB JUCHUIIHHBI

n/n

HaumenoBanue pasnesna
JTUCIUIIINHBI

Conep:xkanue paszjaesia (B IMIAKTHYECKUX eIMHUIIAX)

[ToHsTHE KOMITBIOTEPHOU
rpaduku. YcTpoicTBa
BBOJIa M OTOOpaKECHUS

rpadguvecKoi
nHpopMaIuu.

[Tudposoe nzobpaskenne. OCHOBHBIE BUBI MOJieeH LU(PPOBBIX
n3o0pakenuii lunexkcuposanue 1eta. CyMMHpPOBaHHE LIBETOBBIX
cocTaBisronMX. L{BeToBble Moieu. MOHOXPOMHBIE MOJIENH.
[TosmHouBetHbIe Mozienu. CucreMa ymnpasieHus 1setom. [lapameTpsl
pacTpoBbIX M300paxkeHuil. Buapl komnbroTepHoil rpaduxy. Jlenosas
rpaduka. UmkenepHas rpaduka. Hayunas rpaduxa.
WnmoctpatuBHas rpaduka. Knaccupukaryst KOMIbIOTEpHON
rpaduku. JKu3HeHHBIH UK IM(YPOBOTro M300pasKEHUSL.

Pabora B AutoDesk
Inventor

PaboTa ¢ dcKku3amMu
PaboTa ¢ KOHCTPYKTUBHBIMHU DJI€EMEHTAMU (BbLIABINBAHHE)
PaboTa ¢ KOHCTPYKTHBHBLIMHU dJIEMEHTAMH (BpaIllEeHHUE)
PaboTa ¢ KOHCTPYKTUBHBIMH DJIEMEHTAMU (CABUT U 000JI0YKA)
PaboTa ¢ KOHCTPYKTUBHBIMH dJ€MEHTaMU (IOCTPOEHHUE DIIEMEHTA

o CCYCHUAM

PaboTa ¢ KOHCTPYKTHUBHBIMHU DJIEMEHTAMHU (IIOCTPOEHHUE DIJIEMEHTA

[IpyxuHa)

PaboTa ¢ KOHCTPYKTHBHBIMHU DiiIeMeHTaMu (penbed u
MapKHUPOBKA)
Pabota co cOopkamu
Pa6ota co coopkamu (yacts 2)
CoszaHue yepTexen

5.2. Pa3nejbl AMCUMILIAH U BUIAbI 3AHATUM

HaumeHoBaHue pa3iesia 1M CHUIINHBI U Camoc

KoJ-Bo yacos

BXOJSIIIHUX B HET0 TeM Jlexuu | IIpaxr. | Jlabop. T. Bcero

W |3aHSTHS |3aHATHS | padoTa| 4YacoB
CTy/.

5
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1 [NoHsTHE KOMITBIOTEPHOH TPaQUKH. 4 4 8
[udpoBoe nzodpaxkerre. OCHOBHBIC BHIbI
Mozeel u(POBBIX H300paKEHUN
Hupexcuposanue 1iera. CyMMHpOBaHHUE
I[BETOBBIX COCTaBIIAIOIIMX. [[BETOBBIC MOIEITH.
11 MonHoxpomHbIe MojienH. [10THOIIBETHBIE MOIEITH. 9 2 4
o Cucrema ynpasnenus 1setoM. [TapameTpsl
PacTpOBbIX U300pakeHNi. BUbl KOMITBIOTEPHON
rpaduku. [lenosas rpaduka. MrmkenepHas
rpaduka. Haydnas rpaduka. MinmroctpatiBHas
rpaduka.
Kraccuuxarms KoMIbIOTEpHOH TpaduKu.
JKu3HeHHBIH MK IU(POBOTO N300PAKESHUS.
1.2 2 2 4
2 Pa6ora B AutoDesk Inventor 10 22 32 66
2.1 Pabora ¢ 3cknzamu 2 2 2 6
PaboTa ¢ KOHCTPYKTUBHBIMH JIEMEHTAMU
2.2 DY 2 2 2 6
(BBLIABIIMBAHUE)
PaboTa ¢ KOHCTPYKTUBHBIMH DJIEMEHTAMU
23 Py, 2 2 4
(BpaieHue)
24 PaboTa ¢ KOHCTPYKTUBHBIMH DJIEMEHTAMHU 2 9 4
' (caBur u 060J109Ka)
25 PaboTa ¢ KOHCTPYKTUBHBIMH 3JIEMEHTAMU 2 4 4
' (IOCTPOCHUE DJIEMEHTA IO CEYCHHSIM)
26 PaboTa ¢ KOHCTPYKTUBHBIMH dJIEMEHTAMU 2 4 4
' (moctpoenue demenTa [IpyxuHa)
PaboTa ¢ KOHCTPYKTUBHBIMH DJIEMEHTAMU
2.7 (penped ¥ MapKUPOBKA) 2 4 4
2.8 Pabota co cobopkamu 2 2 4 4
2.9 Pa6oTa co cbopkamu (4acTh 2) 2 2 4 4
2.10 Co3anue yepTexe 2 4 4 4
Bcero: 14 22 36 72

6. IlepeyeHb y4eOHO-METOAMYECKOTO O0ecriedeHUs AJIsl CAMOCTOSTEIbHOM
padoThI 00YyYAKOIIMXCS MO JUCHUILTIMHE

6.1. Coaep:xanue caMOCTOSITEIbHOI PadOTHI CTY/ACHTOB 10 TeMaM

Ne Conep:xaHue caMOCTOSITEIbLHOI PadoThI
Tembl IMCUMTTHHBI
n/n CTYJIEHTOB
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[TpopaboTka TEOPETHUECKOTO MaTepraa, IOUCK
1 Pabora c ackuzamu HH(pOPMAIMOHHBIX PECYPCOB, MOJITOTOBKA K
MPaKTUYECKOU paboTe
[TpopaboTKka TeOpeTHYECKOT0 MaTepralia, MOUCK
PaboTa ¢ KOHCTPYKTHBHBIMU
2 MH(POPMALIMOHHBIX PECYPCOB, MOJTOTOBKA K
3JeMEHTaMU (BbLIABIMBAHUE) o
MPaKTUYECKON paboTe
[TpopaboTKa TeOpETUYECKOTO MaTepraa, MOUCK
PaGoTa ¢ KOHCTPYKTUBHBIMU
3 WH(POPMAIIMOHHBIX PECYPCOB, MOATOTOBKA K
JJIeMEHTaMU (BpallleHHE) .
NMPaKTUYECKON paboTe
[TpopaboTKka TeoOpeTHYECKOro MaTepralia, OUCK
PaboTa ¢ KOHCTPYKTHBHBIMU
4 MH(POPMALIMOHHBIX PECYPCOB, MOJTOTOBKA K
JJIEMEHTaMU (CABUT ¥ 000JI0YKA) <
MPaKTUYECKON paboTe
PaGora ¢ KOHCTPYKTUBHBIMHU [TpopaboTKa TeOPETHYECKOT0 MaTepraa, OUCK
5 JJIEMEHTaMU (IIOCTPOCHUE WH(POPMAIIMOHHBIX PECYPCOB, IIOATOTOBKA K
JIEMEHTA 10 CCUCHHSIM) MPaKTUYECKON paboTe
PaGora ¢ KOHCTPYKTUBHBIMHU [TpopaboTKa TeOPETHYECKOT0 MaTepraa, OUCK
6 JJIEMEHTaMU (IIOCTPOCHUE WH(POPMAIIMOHHBIX PECYPCOB, IIOATOTOBKA K
atemenTa [lpyxnHa) MPaKTUYECKON paboTe
Pabora ¢ KOHCTPYKTHBHBIMU
[TpopaboTka TeopeTHYecKoro MaTepuaa, OUCK
piieMeHTaMu (penbed u
7 WH(POPMAIIMOHHBIX PECYpPCOB, MOATOTOBKA K
MapKHPOBKA) o
MpaKTU4YecKol padboTe
[TpopaboTka TeopeTHYecKoro MaTepualia, OUCK
8 Pa6ota co cOopkamu MH(OPMAIIMOHHBIX PECYPCOB, MOATOTOBKA K
MIPAKTHYECKON paboTe
[TpopaboTKa TeoOpeTHYeCKOro MaTepraa, MOMCK
9 Pabora co cbopkamu (yacTb 2) MH(OPMaLIMOHHBIX PECYPCOB, IOJITOTOBKA K
NPaKTUYECKON paboTe
[TpopaboTka TeopeTuYecKoro MaTepualia, OUCK
10 Coznianue yeprexeit MH(OPMAaLIMOHHBIX PECYPCOB, IOJArOTOBKA K
MpaKTU4YECKON paboTte

6.2. TeMaTHKa KypcOBBIX padoT (IPOEKTOB)

He npexycMmoTpeHo

6.3. [IpumepHas TeMaTHKa pedepaToB

He npexycmorpeHo

7. @OoHBI OLIEHOYHBIX CPEJICTB

7.1. ®oHA OLEHOYHBIX CPEACTB AJsl MPOBeIeHUs TeKYIIe

Mo AMCHMIIJIMHE

arrecTauMu 00yYarUIUXCS

HanmeHnoBanue TemMbl
JTUCIUIIINHDBI

CpeacrBa Tekyuiero
KOHTPOJISt

IIepeyeHs KOMIETEHIM I
(yxasatp mm¢p)

Pabora ¢ sckuzamu

[TpakTryeckas pabora

VYK-1.3; VK-1.4; 11K - 1.2

PabGoTa ¢ KOHCTPYKTHBHBIMHU
9JICMCHTaAMH (BBIZ[aBJ'II/IBaHI/IC)

[TpakTnueckas padbota

VK-1.3; YK-1.4;TIK-1.2

PaboTa ¢ KOHCTPYKTUBHBIMUA
3JIEMEHTAMU (BpALLIEHUE)

[TpakTnueckas padbota

VK-1.3; YK-1.4;TIK-1.2

Pabora ¢ KOHCTPVKTUBHBIMU
yeMeHTaMu (CIABUT U

0007104Ka)

[TpakTnueckas padota

VK-1.3; YK-1.4;TIK-1.2
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PaboTa ¢ KOHCTPYKTUBHBIMA [TpakTrueckas pabora VK-1.3;: YK-1.4; TIK- 1.2
DJIEMEHTAaMU (IIOCTPOCHHE

DJIEMEHTA 10 CEYCHUAM)

PaboTa ¢ KOHCTPYKTUBHBIMU [TpakTrueckas pabora VK-1.3;: YK-1.4; TIK- 1.2
dJIEMEHTAMHU (IIOCTPOCHUE

sseMmenTa [Ipyxuna)

PaboTa ¢ KOHCTPYKTUBHBIMHA [TpakTrueckas pabora VK-1.3;: YK-1.4; TIK- 1.2
oJieMeHTaMu (peabed u

MapKHPOBKA)

Pabora co coopkamu [TpakTrueckas pabora VK-1.3;: YK-1.4; TIK- 1.2
PaGotra co coopkamu (4acThb 2) [TpakTrueckas pabora VK-1.3;: YK-1.4; TIK- 1.2
Co3zanue yeprexen [TpakTrueckas padora VK-1.3;: YK-1.4; TIK- 1.2

Tekymuii KOHTPOJIb OCYIIECTBIIACTCA HA OCHOBE PEUTHMHIOBOM TEXHOJIOTMM OLICHUBAHUS.
OObyuaromuecs B MpoLecce U3y4eHHs JUCUUIUIMHBI HAOUparoT PEeHTHHIOBBbIE OAalIbl M B paMKax
aTTECTAllMOHHOW HEJIEH MOTYJar0T OTMETKH B COOTBETCTBUHU C HAOPAHHBIMH OajlIaMHu.

Kpumepuu ouyenku euooe pabom

[Tocemenue TEKIMOHHBIX 3aHATHIA U TPAKTUUECKUX 3aHATHI 1 Gai.

BroicTynnenne Ha MOpaKTUYECKUX 3aHATUSAX, AaKTHBHOE Y4acThe B  OOCYXIACHUH,
MIPEACTABJICHUE PE3YJIBTATOB CAMOCTOSATENbHOM paboThl (1-2 Gaia): mepuoaudeckas akTUBHOCTD —
1 6ann, akTUBHOE y4acTHe B 00CYKJIEHUU MPOOJIeM U MPAKTUYECKUX 3a/laHuil — 2 Oasa.

CTyIeHT CMOXET OYYHTh +5 0aJIJIOB 32 BRITOJIHEHHE TIPAKTHYECKON PabOTHI.

Peiimune naan

Bba3oBast yacth

Bup xontpos dDopMa KOHTPOJIA Mun. Koa- | Make.
BO 0aJ1J10B Koua-Bo
0a10B
KoHTpoJib nocenmaeMocTu IMocemenne JeKIMOHHBIX,
NPaKTHYECKUX 0 18
(1a0opaToOpHBIX) 3aHATHI
Hmozo
HaumMmeHnoBaHue TeMBbI Mun. Koa- Makc.
BO 0aJLJ10B Koa-Bo
0aa10B
Pabora ¢ sckuzamu 0 5
PaboTta ¢ KOHCTPYKTHBHBIMH 0 5
DJIEMEHTAMU (BBLIABINBAHUE)
Pabota ¢ KOHCTPYKTHBHBIMH 0 5
DJIEMEHTAMU (BpallleHue)
PaboTta ¢ KOHCTPYKTHBHBIMH 0 5
dJIEMEHTaMU (CABUT U 000JIOUKA)
Pabota ¢ KOHCTPYKTHBHBIMHU 0 5
KoHTpoJnb padoThi Ha
DJIE€MEHTAMU (mocTpoeHue
3aHATHAX DJIEMEHTA IO CEYEHHSIM)
Pabora ¢ KOHCTPYKTHMBHBIMH 0 5
DJIEMEHTAMU (mocTpoeHue
sneMenTa IlpyxuHa)
Pabora ¢ KOHCTPYKTHBHBIMHU 0 5
DJIE€MEHTAMU (penned U
MapKUPOBKA)
Pabora co coopkamu 0 5
Pab6oTta co coopkamu (4acTs 2) 0 5
Co3ianue yepTeken 0 5
Hroro 0 50
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Bcero B cemecTpe 68

IIpomexyTOUHAN aTTECTAIUS 4
UTOro 72
IMoaroroBKka K NPaAKTHYECKUM 3aHSITUSIM SIBJIsIETCH 00513aTeIbHBIM YCJI0BHEM MOJIYyYeHH S
UTOr0BOIi PeliTHHIOBOIi OLIEHKH MO0 JUCHUILINHE He 3aBHCHMO 0T KOJIHYECTBA
HAKOIUIEHHBIX 0aJUI0B
K npome:kyTo4yHO# aTTecTalliu He TOMYCKAIOTCS 00yJaroluecsi, HabpaBiime B TeYeHHe
cemectpa meHee 40 6asJ10B

Ilpumepot 3a0anuil 0na npakmuuecKux 3aHAmuil

CospaHue c60pKu
https://youtu.be/rTJIOexnC2M

Mnanvpyembii pesyutar

Bri6epute xomanny: @aiin — Coszaate — COopky. Ha manenn g Asssnipines ax

HWHCTPYMEHTOB BbIOepuTe Jl00aBuTh U3 daiina. Beidepure : b:""n‘mm

(aiiin HapyKHOE KOJIBLIO. Y KOKUTE MOJIOKEHUE 0a30BOI TOUKH N L

MOJIENIM B Havajie KOOpAUHAT. B nepeBe mocTpoeHust psiioM ¢ jx W (oo 2y

Ha3BaHUEM JIeTallb MOSIBUTCS B CKOOKax OykBa (¢), 4To | 4 tewm o

03HaYaeT MOJEINb - (PUKCHPOBaHa.3aTeM ITOBTOPHTE JCHCTBHUE o fomeer

1 100aBbTE B COOPKY BHYTpeHHee KonbIo. [lomecTrte ero B g

CTOpPOHE OT Hapy>KHOro.J[J1s pa3MeIeHus OAHOTO KOJIbLa e E i
BHYTPH JPYroro, HLOOXOIUMO HAJOKHUTh OTPAaHUYCHUS IO T

TIOJIOXKEHHIO 3TUX MOJENEH OTHOCUTEIBbHO ApYT aApyra. Kombna
JIOJDKHBI OBITH COOCHBI M UX TOPLEBBIE TOBEPXHOCTH JOJKHBI
JIe)KaTh B OJJHOH IIOCKOCTH. Bribepute Ha IHCTpyMEeHTaIbHOM
na”enu ConpsbkeHus , komanay CoocHOCTh . YKakHUTe Ha
MIOBEPXHOCTh BPAIIEHUS OHOTO KOJIbIIA, IIOTOM IPYroro
(YmoOHee Bcero yka3aTh Ha BHEUTHIOK MUATHHIPHICCKYIO
MIOBEPXHOCTh HAPYKHOTO KOJIbIIA U IIOBEPXHOCTh OTBEPCTHUS
BHYTPEHHET0), B PE3YJIbTaTe BHYTPEHHEE U BHEIIHEE KOJIBIIO
BEIPOBHSIFOTCS TI0 OIHO#H ocH./[anee BEIOepHTE KOMaHIY
CoBnazieHue, yKakuTe Ha TOPLEBBIE TOBEPXHOCTU OAHOIO U
JIPYTOro KOJIbIa, TIOCiIe Yero OHM OYyIyT JISKaTh B OJHOU
INIOCKOCTH. /171 pasMeleHns IapyuKa, OMUILIEM €ro
MOJIOXKEHHE: LIEHTP MIapHKa PacIloIaraeTcsl Ha OKPYKHOCTH
W3BECTHOTO pajuyca (MOXHO M3MEPHUTH 110 H300paKEHHIO,
BCTaBJICHHOMY M3 OMOJIMOTEKH , JIeXKallel B MPOI0IbHON
IJIOCKOCTY CUMMETpUH KoJiell. MI3mepbTe panuyc JaHHOU
OKpyXHOCTH.BBI16epHuTe miockocTs (B HatreM mpumMepe - ZY)
KaK INIOCKOCTh IOCTPOEHUS 3ckn3a. OHa ke SBIIeTCs
MIPOAOJIBHON INIOCKOCTBIO cuMMeTpur Kosnen.IToctpoiite
OTPE30K cTUIIeM JTUHKUK - OCHOBHAS OT Ha4ala KOOpAWHAT,
JUIMHOW PaBHOW M3MEPEHHOMY paguycCy, Al 4ero BBEIUTE
3Ha4YeHUE B COOTBETCTBYIOILEE MoJIe JIMHA aHEeNI: CBOWCTB,
HakmuTe Kinapunry Enter aust ¢pukcanmy 5Toro 3HaueHUS U
coznaiite 00beKT./[00aBbTE B COOPKY IIapHK, TOMECTHTE Er0
MPOM3BOJILHO, B CTOpOHE. Bribepute Ha VIHCTpyMEHTaIbHOM
nma"enu Conpspkerne komanay CoBmazieHne, YKaXXUTe IEeHTP
HIapuKa (IpX 3TOM 3HAYOK PATOM C KypCOpPOM JOJDKEH OBITH B
BHJIE 3BE3/I0UKH ) U KOHeI oTpe3ka.Co3aaiTe MacCuB ¢
3aJaHHBIM KOJIMYECTBOM DJIEMEHTOB (B HaIIeM ciydae - 6). st
3TOT0 BBIOEPHUTE OMEPAIT0 MaCCHB M0 KOHIICHTPHYECKON
cerke.Ha Bxitagke BeIOOp 00BEKTOB METKHUTE MBILIKOH
KHOIIKY KOMIIOHEHTHI 1 B ZiepeBe IOCTPOCHNUS BHIOEpUTE
netans [lapuk.B nmone N2 3anaiiTe KOIM4eCcTBO IEMEHTOB
MaccuBa - 6. Co3naiite 00bexT.Ha Bkiangke [TapameTpst
LIETKHUTE MBIMKON KHONKY OCh U YKa)XHT€ Ha MOBEPXHOCTh
BpamieHus (Hanpumep, koibna). Coxpanute daii.

taraena Lonewe anandlipee nogusevies M)

1.C6opka



https://youtu.be/rTJIOexnC2M

Kpumepuu OUeHUeaHuA 3a0anuﬁ, GbINOJIHECHHbBIX HA NPAKMUUECKUX 3AHAMUAX (cemunapax)

Kpurepuii bann
[TonGupaer u cucreMaTu3upyeT UHPOPMALIHIO, HEOOXOAUMYIO JIJISl peIICHUs 2 Gamn
IIOCTaBJICHHOM 3a/1a4U.
Monenupyet nporecc pemeHus npohecCuoHaIbHOM 3aJauu. 2 Gamna
Ompenenser HATUYUE 0COOBIX TOTPEOHOCTEHN B 00pa3oBaHUHU 1 Gamn
MaxkcumanbHbIi 011 )

7.2. MOHA OLEHOYHBIX CPeACTB /IS TMPOBeJAEHUS TNPOMEKYTOUYHON aTTecTaluu
o0yyaromuxcs Mo JMCHHIJINHE

7.2.1. TpeGoBaHusl K MPOBEIEHUIO MPOMEKYTOUYHOM ATTECTANMM MO TUCHHUILINHE:
PeliTunroBbiii Oamn mosiyueHus 3a4d€ra IpearoJiaraet aKTUBHYIO pabOTy Ha JIEKIHSAX,
MPAKTUYECKUX 3aHATHUAX (BBIMOJIHEHUE Pa3IMYHBIX BUOB CAMOCTOSTENBHOW PabOThI) M JOJKEH

OBITH He MeHee 86 0ayuIoB.

7.2.2 KpuTtepuu oueHKH pe3yJbTAaTOB MPOXO0KIEHHUS CTYAeHTOM NPOMEKYTOYHOMH
aTTrecTalyy 10 AUCUMILINHE

YpoBennb
NPOSABJICHUS
KOMIIeTeH NI

KauyecrBennas
XapaKTepucTHKA

KoanyecTBeHHBINH

noka3areJib
(6anawl BPC)

OneHka

KBanturatuBHasa

BBLICOKHI

CryneHT nmonoupaet u
CUCTEMAaTU3UpPYET HH(OpPMALIUIO,
HEOOXOUMYIO ISl PEIICHHUS
IIOCTaBJICHHOM 3aJ1a4H,
MOJIEJIUPYET MPOLECC PELICHUS
npogecCuOHAIBLHON 3a/1a4H,
ofpenieNsieT HaTu4urue 0COObIX
notrpeOHocTell B 00pa3oBaHUM.

100-91%
129-144 6anna

OTJIMYHO

NOBBINICHHBIH

CryneHT He B OJIHOM Mepe
0I0MPAET U CUCTEMATU3UPYET
uHGOpPMAINIO, HEOOXOAUMYIO TSI
pelICHHS TOCTABICHHOM 3a/1a4u,
MOJIEJIUPYET MPOLECC PEeIICHHS
poQeCCHOHAIBHON 3a/1auu,
ompezenseT Haluyhe 0COObIX
noTpeOHOoCTEN B 00pa30BaHUH.

90-76%
103-128 6anna

XOpo1Io

0a30BbIii

CTyneHT uMeeT NMpeACcTaBIeHUE O
moAdOpe M CUCTEeMaTU3aAINH
uHbOpMaIK, HeOOXOTUMON IS
penIeHns TOCTaBICHHOW 3aa4H,
MOJIETTUPOBAHUS TIpoIecca
petieHus npodeccuoHanbHOM
3aa4H, HATUYHUSI 0COOBIX
noTpebHoCcTE B 00pa30BaHuUU.

75-61%
86-102 daJsia

YI0BJIETBOPHUTEJIHHO
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CTyneHT He uMeeT 60 u ke %0 HEY/10BJIETBOPUTEIbHO

npeJcTaBlIeHue 0 noadope u 86 0a/s10B U
crcTeMaTH3aluy HHPOpMaIINY, HHUKe
HEOOXOIMMOM JIJIsl PEIICHUSI
HH3KH IMOCTaBJIECHHOM 3aJa4H,

MOJICIIMPOBAHMUSI ITPOIecca
penrenus npodeccrnoHalbHON
3aJa4y, HaJIUIHUs OCOOBIX
notrpeOHOCTEl B 00pa30BaHUM.

7.2.3 Cnenuduranus OneHOYHbIX CPEICTB

IIpoBepsieMble HHAUKATOPHI POSIBJICHUSI KOMIIETEH Ui

YK | OIIK | MK MK

IIpakTnyeckas padora

ITK-1 CniocobeH pa3pabaTbiBaTh
U peaan30BaTh y4yeOHbIC U
Pa3BUBAIOIIME 3aHATHUS IS

JieTeil, B TOM 4HCiIe ¢ 0COOBIMU

OTpeOHOCTAMU B 00pa30BaHUU

B paMKaX OCHOBHBIX U
JIOTIOJTHUTEIBHBIX
o0pa30BaTeNbHbIX IPOTrpaMM

VYK-1. Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKHM aHAJIU3 U
CHHTE3 HHpOpMaLuHy,
MIPUMEHSTh CUCTEMHBIN
MOAXOJ AJIs PELLIECHUs
IIOCTAaBJICHHBIX 3324

7.2.4. Onucanue ONEeHOYHBIX CPECTB /1JIs1 IPOBEIEHNsI MPOMEKYTOYHOM aTTeCTAIIUH

IIpakTuyeckas padora
[IpakTudaeckas pabota — popMa KOHTPOIIS, HCIIOIb3yeMas I IPUBUTHS 00YJaroIeMycsi HABBIKOB KPATKOTO,
rpaMOTHOIO MU JIAKOHUYHOTO NPEACTABIICHUA C06paHHI>IX MaT€puajioB Hu (I)B.KTOB B COOTBCTCTBHH C
TpeOOBaHUSIMU.

Kpurepun ouennBanus

Kpurepnii bann
(popmysupyeTcs Ha OCHOBE HHAUKATOPOB MPOBEPsieMbIX KOMIETEHIHiA)
[Ton6upaet u cucteMaTu3upyeT HHPOPMAIUIO, HEOOXOTUMYIO JUIS pEIIeHUS 2 Gann
ITOCTaBJICHHOM 3a/1a4H.
Mogenupyet npouecc pemmeHus npoheccuoHaTbHON 3a/1auH. 2 Gamna
Onpenensier HaMmuKue 0coObIX MOTpeOHOCTEN B 00pa30BaHUU 1 6ann
MakcuMabHbIA 6asLT S

8. IlepeyeHb OCHOBHOI U JONMOJTHUTEIbHOI JINTEPATYPbI, HEOOXOIMMOM

JUIS1 OCBOCHHUSA TUCHUIIJIUHBI
a) OCHOBHasl JIUTepaTypa
1. Tlesnep A.A./pen., BeimonHenne mabopaTopHbBIX pabOT(KOMIBIOTEpHAss Trpaduka),
SApocmasns, AT'TIY, 2010, 131c
2. Jertsapes B.M., 3arbutbaukoBa B.I1., MHxkeHepHas n KoMnbloTepHas rpaduka, M,
Axangemus, 2011, 240c
3. XKyxor F0.H., Umxenepnas kommnbroTepHas rpaduka, Tomck, TOMCKHI TrocymapcTBEeHHBIN
yHHBepcHTeT cucteM ynpasie, 2010, 178c
0) 10MOJIHMTEILHAS JIUTEepaTypa
B) IPOrpaMMHOe olecreyeHmne
HaumenoBanust exxero/lHo 0OHOBIISEMBIX JIMIIEH3UOHHBIX TPOTPAMMHBIX IPOTYKTOB,
UCIOJIb3YEMBIX MPU U3YUYEHUU JUCLUILTUHBI:
- Microsoft Windows
- Microsoft Office
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— Kaspersky Endpoint Security mist 6usneca - Crangaptabeiii Russian Edition

9. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHHKANIMOHHONH CeTH
«/HTEepHeT», He0OXOAMMBIX /151 0CBOCHMS M CHUIIMHbI

1. Hayunas snextponnas 6ubimoreka eLIBRARY .ru — pedepatsl, mojHbie TEKCTH HAYYHBIX
cTaTel U3 pOCCUNCKUX U 3apYOEKHBIX KYPHAJIOB;

2. DnextpoHHO-OuOMMoTeuHas cucrema IPRbooks - monHoTrekcroBas 6a3a yueOHBIX U
yueOHO-METOINIECKUX IeKTPOHHBIX n3manuii (http://www.iprbookshop.ru)

3. ®I'HY «Hayunas mnemarornueckas Oubnuorexka wumenu K. JI.  VYmmHckoro»
http://elib.gnpbu.ru/.

4. DaexTpoHHO-6nubIMOoTeuHas cucteMa «9BC FOPANTY - monHoTekcTOBas 6a3a y4eOHbIX U
yueOHO-METOIUIECKUX IEKTPOHHBIX n3manuii (Www.biblio-online.ru)

10. MeToanyeckue yka3aHusi JJisl NpenojaBareyiss U o0ydaromuxcsl 1o

OCBOCHHUIO TMCIMIIJINHBI

I'maBHBIE 0COOEHHOCTH U3YyYCHUSA TUCHUIIJINHBI:
C HOCJIBKO TIOBBIMICHUA KadYe€CTBa IIOATOTOBKH CTYACHTOB HeO6XOI[I/IMO IIPUMCHATDb ITPHHIMUIIBI
B3aMMHOM HHTCrpanun 06H1€T€XHI/I‘-I€CKI/IX JAUCIHMIIINH, OCYHICCTBJIATDH IMPUKJIIAAHYIO
HaIIpaBJICHHOCTDb o6yquI/1$[, HCII0JIBb30BaThb AKTHMBHBIC (bOpMLI H MCTOJblI OpraHu3allvn 3aH${TI/II71,
IMHAPOKO NPUMCHATL HAITIAAHBIC U TCXHUYCCKUC CPCACTBA O6y‘I€HI/I$I, BBIYUCIIUTCIIBHYIO U ayaAnO-
BUJACOTCXHUKY.

11. Tlepeyenb HUHMPOPMAUMOHHBIX TEXHOJIOTHH, HCHOJb3YyeMbIX MpPH

OCyHIE€CTBJICHUHA 06pa3OBaTean0r0 nmponecca 1mo IMCuMIlJInHe
KoHTposb 3HaHUH CTYAEHTOB 110 TUCLMIIIIMHE OCYLLECTBIIAETCS B paMKax 3JIEKTPOHHOM
cpensl puxcanuu ycneraemoctu cryaeHTos (bPC) AITLY.

12. MatepuajibHO-TeXHHYECKOE o0ecredeHne TUCIUTIMHbI

1. O6opynoBaHHbIE ayJUTOPUN — CTOJIBI, CTYJNbS, T0OCKA, 3KpaH, TEIEBU30D;

2. 3amanHus IUTst pabOTHI CTYICHTOB, O0YJAOLIHXCS 10 UHANBUAYAIEHOMY TPaduKy;
3. Marepuaisl 1711 U'TOTOBOTO U TPOMEKYTOUYHOTO KOHTPOJIS;

4. Pa3zngatouHsblif MaTepua;

5. XpecToMaTUiHbIN MaTepuan;

6. Kommnbtotep, mpuHTEp, MyIbTUMEINA.

13. IlpenoxaBaHue JTUCHUILIMHBI HA 32049HOM OT/IeJIEHUHN

13.1. O0bem AUCUMMIIMHBI U BHIbI Y4eOHOiIi padoThI
OOw1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISAET 2 3a4E€THBIX €IUHUIIL.

Bup yueOHoii padoThI Bcero TpumecTpsl
4acoB 8 9 11
KonTtakTHasi paboTa c npenogaBaresiemM 10 10
(Bcero)

B ToMm uncne:

Jlexun

[MpakTuueckue 3austus (I13) 8

JlaGopartopusbie paboTsI (JIP)
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http://www.iprbookshop.ru/
http://elib.gnpbu.ru/
http://www.biblio-online.ru/

CamocrosiTesibHas padoTa (Bcero) 62 62
B toMm uucie:
[ToaroroBka u BBINOJHEHUE TPAKTUYECKON
paboThl
Bun npoMexyTouHoii arrecTanuu (3a4er, 3auér
9K3aMeH)
OO0masi Tpy10eMKOCTH (42COB) 72 72
OO0mas Tpy10eMKOCTH (3a4eTHBIX eIHHHIL) 2 2
13.2. Conep:xkanue JUCHUILINHBI
13.2.1. Pa3nesibl IMCUMIJIMH M BUABI 3aHATHI
KoJu-Bo yacos
Ne HaumeHoBaHue pa3jiesia 1M CHUIINHBI U Camoc
BXOJAIIAX B HEI'0 TEM Jlekum | Ilpakr. | Jlabop. T. Bcero
U |3aHATHSA |3aHATHSA | padoTa| 4YacoB
CTYA.
1 [ToHsITHE KOMIIBIOTEPHOM TPadHKH. 2 2
[udposoe m3o6paxenune. OCHOBHBIE BUIBI
Mojieniel U pPOBBIX N300pakeHUN
Wunexcuposanue nera. CyMMupoBaHHe
I[[BETOBBIX COCTaBIISIOIIMUX. [[BEeTOBBIC MOIEIH.
MonHoxpoMHbIe MoJieH. [10THOIIBETHBIE MOJIEITH.
11 Cucrema ynpapinenus 1isetoM. [TapameTpsr 5 9
" | pacTpOBBIX M300paKEHUIA. BHIbI KOMITBIOTEPHOM
rpaduku. [lenoas rpaduka. mxenepnas
rpaduka. Hayunas rpaduka. UnmroctpatiuBHas
rpaduka. Kinaccudukarwisi KOMITbIOTEpHON
rpaduku. JKn3HeHHbIH LUK HUPPOBOTO
M300paxeHusl.
2 Pa6ota B AutoDesk Inventor 22 32 66
2.1 Pabora ¢ ackuzamu 1 6 7
PaboTa ¢ KOHCTPYKTUBHBIMH YJIEMEHTAMU
2.2 0,5 6 6,5
(BBLIABJIMBAHUE)
PaboTa ¢ KOHCTPYKTUBHBIMH YJIEMEHTAMU
2.3 0,5 6 6,5
(BpaiieHue)
24 PaboTa ¢ KOHCTPYKTUBHBIMH dJIEMEHTAMHU 1 5 7
' (cnBur 1 06070YKa)
25 PaboTa ¢ KOHCTPYKTUBHBIMH DJIEMEHTAMHU 1 5 5
' (mOCTpOCHME DJIEMEHTA IO CEYCHHSIM)
26 PaboTa ¢ KOHCTPYKTUBHBIMH JIEMEHTAMHU 1 5 5

(moctpoenue snemenTa [Ipyxuna)
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https://cad.ru/ru/software/inventor/lessons/1.php
https://cad.ru/ru/software/inventor/lessons/2.php
https://cad.ru/ru/software/inventor/lessons/2.php
https://cad.ru/ru/software/inventor/lessons/3.php
https://cad.ru/ru/software/inventor/lessons/3.php
https://cad.ru/ru/software/inventor/lessons/4.php
https://cad.ru/ru/software/inventor/lessons/4.php
https://cad.ru/ru/software/inventor/lessons/5.php
https://cad.ru/ru/software/inventor/lessons/5.php
https://cad.ru/ru/software/inventor/lessons/6.php
https://cad.ru/ru/software/inventor/lessons/6.php

Pabora ¢ KOHCTPYKTHMBHBIMHU 3JICMCHTAMU

2.7 (penbed 1 MApKUPOBKA) 1 6 7
2.8 PaGora co cbopkamu 1 8 8
2.9 Co3zianue ueprexen 1 12 13

Bcero: 2 8 62 12

13.3. IlepeyeHb y4eOHO-MeTOAMYECKOTO O0ecredeH sl IJIA CAMOCTOSITEILHOI pPadoThI
00y4JaIOIIHXCS M0 AUCHUIITHHE

13.3.1. Coaep:xaHue caMOCTOSITEJIbHOI Pad0OTHI CTYIEHTOB 0 TeEMaM

Ne TeMbl IMCHUTIMHBI Coneprxanue caMOCTOSITEILHOI PadoThI CTY1€HTOB
n/n
[TpopaboTka TeOpeTUYECKOro MaTepuaa, HoucK
1 Pabora ¢ sckuzamu HMH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K TPAKTHUECKOM
pabore
PaboTa ¢ KOHCTPYKTUBHBIMH [IpopaboTka TeopeTnyecKoro MaTepuaia, HoOUucK
2 AJIeMEHTaMU MH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K MPAKTHUECKOM
(BBLIABIMBAHKE) pabore
[TpopaboTka TeOpeTUUECKOro MaTepuaa, oUcK
PaboTa ¢ KOHCTPYKTHBHBIMU .
3 HMH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K TPAKTHUECKOM
DJIEMEHTAMU (BpalllEHHUE)
pabore
PaboTa ¢ KOHCTPYKTUBHBIMU [TpopaboTka TeOpeTUUECKOTro MaTepuaa, HOUCK
4 JJIeMEHTaMU (CIIBUT U MH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K MPAKTHUECKOM
000104Ka) pabore
PaboTa ¢ KOHCTPYKTUBHBIMU [TpopaboTka TeopeTndecKkoro MmaTepuania, HoucK
5 JJIeMEHTaMU (MIOCTPOCHHE WH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K MPAKTHUECKOMH
DJIEMEHTA 0 CEUYEHUSIM) pabote
Pabota ¢ KOHCTPYKTHUBHBIMU [TpopaboTka TeOpeTUUeCKOTro MaTepuana, oucK
6 JJIeMEHTaMU (MIOCTPOCHHE MH(OPMAIIMOHHBIX PECYPCOB, MOATOTOBKA K MPAKTHIECKON
aneMenTa [IpykuHa) pabote
Pabota ¢ KOHCTPYKTHUBHBIMU
[TpopaboTka TeOpeTUUECKOTro MaTepuana, oucK
asieMeHTamu (pensed u .
7 WH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K IPAKTHUECKOM
MapKHUPOBKA)
pabote
[TpopaboTka TeopeTnyecKoro MaTepuaia, ToucK
8 PaGora co cbopkamu WMH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K TPAKTHUECKOM
pabore
[TpopaboTka TeOpeTHUECKOTro MaTepuaa, oucK
9 Coznanue yeprexeit MH(OPMAITMOHHBIX PECYPCOB, MOATOTOBKA K TPAKTHUECKOM

pabote
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https://cad.ru/ru/software/inventor/lessons/7.php
https://cad.ru/ru/software/inventor/lessons/7.php
https://cad.ru/ru/software/inventor/lessons/9.php
https://cad.ru/ru/software/inventor/lessons/10.php
https://cad.ru/ru/software/inventor/lessons/1.php
https://cad.ru/ru/software/inventor/lessons/2.php
https://cad.ru/ru/software/inventor/lessons/2.php
https://cad.ru/ru/software/inventor/lessons/2.php
https://cad.ru/ru/software/inventor/lessons/3.php
https://cad.ru/ru/software/inventor/lessons/3.php
https://cad.ru/ru/software/inventor/lessons/4.php
https://cad.ru/ru/software/inventor/lessons/4.php
https://cad.ru/ru/software/inventor/lessons/4.php
https://cad.ru/ru/software/inventor/lessons/5.php
https://cad.ru/ru/software/inventor/lessons/5.php
https://cad.ru/ru/software/inventor/lessons/5.php
https://cad.ru/ru/software/inventor/lessons/6.php
https://cad.ru/ru/software/inventor/lessons/6.php
https://cad.ru/ru/software/inventor/lessons/6.php
https://cad.ru/ru/software/inventor/lessons/7.php
https://cad.ru/ru/software/inventor/lessons/7.php
https://cad.ru/ru/software/inventor/lessons/7.php
https://cad.ru/ru/software/inventor/lessons/9.php
https://cad.ru/ru/software/inventor/lessons/10.php

MuUHHCTEPCTBO HAYKH U BhICIIEro oopa3zoBanusi Poccutiickoit denepanuu

®I'bOY BO «SpocnaBckuii rocyapCTBEHHBIN
neparornyeckui yausepeuret uM. K. /1. Ymmuackoro»

YTBEPXKXIAIO
IPOPEKTOP IO OpPraHU3aluN
00pa3oBaTENbHON JEATEIbHOCTH U
00eCTIeUeHUIO YCIIOBUH
00pa3oBaTeNpHOTrO Mpolecca

B.I1.3aBoiicTrIi
« » 2019r.

IIporpamMmma y4eOHOI TUCHMILIIMHBI

HaumeHoBaHue TUCHUIINHBI:
K.M.08.07 Texan4eckoe NpoeKTHPOBAHME MPOU3BO/ICTBEHHBIX MPOLECCOB

PexomenayeTcsi 1Jisi HANIPABJIeHUA MOJATOTOBKH:
44,03.01 Ilenaroruyeckoe oopa3oBaHue
(mpoduib TexHomoruyeckoe oOpazoBaHue)

KBanudukanus (creneHb) BbIMYCKHUKA: 0aKaJIaBp

Pa3paborumnk:
CTapIluii mpenogaBareiab kKadeapbl GU3NKU U
MH()OPMAIIMOHHBIX TEXHOJIOTHA H.I'. KoxxeBHHKOBa

YTBep:kaeHa Ha 3aceJaHUN
Kadeaphl MearornIecKuX TEXHOIOTHI
«21» mas 2019 1.
[Tpotokon Ne 9
3aB. kadeapoit JI.B. Baiit6opooBa



1. leau v 33124 TUCUMIIJIMHBI:
Heas mucnumiuHbl «TexHHYeckoe IPOEKTHPOBAHHME NPOU3BOJACTBEHHBIX IPOLECCOB» -
(GhopMUpOBaHHE Yy CTYACHTOB OCHOB IOATOTOBKH B O0JIACTH MPHUKJIATHOW MEXaHUKH KaK 0a3bl IS
M3YYEHHUS MOCIEIYIOMUX O0IIETeXHUUECKUX TUCIUIUINH.

OCHOBHBIMU 3a0auamu Kypca siBISIOTCS:
1. pazBuTHe yMeHUH omnpeAensTh KUHEMaTUYECKUe MapaMeTpbl MaTepHalbHOM TOYKU U TBEPAOTO
TeJla IPH Pa3JIMYHbIX BUJIaX €r0 JBUKEHUS;
2. pa3BUTHE YMEHUU MPUMEHATHh OCHOBHBIE 3aKOHBI M TEOPEMbI IMHAMUKHU Ui U3YYECHUS 3aKOHOB
JBUKEHUS Pa3JIMYHBIX TN MOJ ICUCTBUEM CUII,
3. moHuMaHue 00 OCHOBHBIX MapaMeTpax, O0JacTAX MPUMEHEHUS U OCOOCHHOCTSIX MEXaHH3MOB
MalluH;
4. oBiaJieHNe HaBbIKAMU IPUMEHEHHS METO/I0B CTPYKTYPHOT'0, KHHEMAaTHYE€CKOTO U IMHAMUYECKOTO
aHaJIM3a U CUHTE3a POCTEUIINX MEXaHU3MOB;
5. OBJIaJICHUE HABBIKAMU UCIOJIB30BaHUS 3HAHUN OCHOB COMPOTHBIICHUS MaTepUajoB MPH pacuere
AJIEMEHTOB KOHKPETHBIX KOHCTPYKIHH (COCTUHEHNH, MEXaHMUECKUX Tepead U T.1.), padoTaronmx
B YCJIOBUSIX CTaTUCTUYECKOr0 U IMHAMUYECKOTO HarpyKEeHHUSI.

2. MecTO IUCHUIUIMHBI B CTPYKType OCHOBHOW NpogdeccuoHaJIbHOI

oOpa3oBareabHoi nporpammsl (OITOII):
JucuunnuHa BKItoueHa B 00s13aTesibHy10 yacte OITOIL.

3. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO IUCHUILIHHE:

KOMIIETEHIIUU Nuaukaropsl OneHoYHbIE
IHI;MI) DopMyIMPOBKA cpeacTsa
Cnoco6en ocymectBisath | YK-1.6. YcranaBnuBaet npuuuHHO- [IpakTnueckas
MOUCK, KPUTUYECKHUI CIICZICTBEHHBIE CBSI3U MEXKLy CBOUMHU pabota
aHaJINU3 U CHHTE3 JNEHUCTBUSMH U MOJTy4€HHBIMU TpaxTudccxas
VK-1 | wundopmanuu, NpUMEHSITh | pe3yJbTaTaMH. pa6ora
CHUCTEMHBIN MOJXO0. AJIs
peIIeHHsI TOCTaBJICHHBIX
3a1a4
CrniocobeH ympaBisiTh VYK-6.2. Ocymectusier camoananm3 U | [Ipakrtuueckas
CBOUM BPEMEHEM, pedIiekcuio pe3ynbTaToB CBOUX pabota
BBICTpaUBaTh U JNENUCTBHM.
YK-6 PCATH3OBRIBATD VYK-6.3. JleMOHCTpUpYyeT TUYHYIO [TpakTnueckas
TPaCKTOPHIO CaMOpasBHTHA OpPraHU30BaHHOCTb. pabota
Ha OCHOBE NPUHIIUIIOB
00pa3zoBaHUs B TCUCHUE
BCEH )KU3HU
Crniocoben opranm3oBeBath | [1K-3.3. OcymectBnser nenenonaranue | [Ipaktuaeckas
o0pa3oBaTeNbHYIO 00pa3oBaTeNbHON JEATEIbHOCTH B pabota
JESATEIbHOCTh C YUETOM | paMKax B3aUMOJAEMCTBUS C APYTUMU
IK-3 BO3MOKHOCTEH, y4aCTHUKaMHU 00pa30BaTebHOTO
noTpedHOCTeH, mpotiecca
JOCTHKEHUN 00y4arouuxcs
B 00yacTu 00pa3oBaHus
4. O0beM IMCUMILIMHBI M BUJbI Y4eOHOH padoThl
OO0mas TpyA0eMKOCTh JUCIUILTAHBI COCTABIISCT 6 3aYeTHBIX €IHHHIL.
Bun yuye6Hoii paGoThi Bcero CemecTpbl
4yacos 3 4




KonTakTHas padoTa c npenogaBaresemM 108
(Bcero)

B Tom uucie:
Jlexiuun 44 22 22
[Mpaktuueckue 3austus (I13) 64 32 32
JIaboparopusbie padoTsl (JIP)

CamocrosiTesibHas padoTa (Bcero) 108 54 54
B tom uucie:
[ToaroroBka v BHIMOJHEHHUE TPAKTUYECKOM 108 54 54
paboThl
By npomexyTodHOl aTTecTanuu (3a4er, 3auér ¢
9K3aMeH) OLIEHKO

i

OO0wmas Tpy10eMKOCTD (42COB) 216 108 108
OO0mas Tpy10eMKOCTD (3a4eTHBIX eJHHHIL) 6 3 3

5. Coaepxanne QMCHUNIMHBI
5.1. Conepxxanue pa3aesioB QM CHUUILIAHBI

Ne HaumenoBaHue pa3aena HaumenoBanmne Tem
n/n AUCHUILINHBI
1 Oranel U CTaJAUU IpoLecca OOBeKTBI NPOEKTHON AEATEIbHOCTU
IIPOEKTUPOBAHMUS OcHOBHBIE 3Tallbl IPOEKTUPOBAHUS

AHaIM3 UCXOIHBIX JaHHBIX U pa3paboTKa TEXHUUECKOTO
3alaHus
OCKU3HBINA, TEXHUYECKUI U pabOUnil MPOEKTHI

2 [IpoexTHO-KOHCTpYKTOpCcKas | [IpaBuiia mpoexkTupoBanus U 0pOpMIIEHUS JOKYMEHTAIH B

JOKYMEHTaus COOTBETCTBUU C TOCY/IapCTBEHHBIMU CTaHIapTaMU

Bunel rpaduueckrx 10KyMEHTOB U cielIMPUKAUT
[TosicHuTenpHas (pacueTHO-TIOSCHUTENbHAS) 3aIIUCKA U €€
coJiep)kaHue

3 OcHoBHbIE NpaBUiIa U [TocnenoBarenbHOCTh peLIeHHs TPOEKTHOM 3a/1auu

UHCTPYMEHTBI [TporoTunupoBanue o0bEKTa
IIPOEKTUPOBAHMUS
4 Hcnonb3oBanue cuctem Teopernueckas ocHoBa npoekTupoBaHus. Cratuka. J[nHamuka.
aBTOMATHU3UPOBAHHOTO Kunemaruka.  Teopermdeckass ~ OCHOBa  CONPOTHBIICHHUS
npoektupoBanust CAIIP MaTepUaIoB.
5.2. Pazaebl AUCHUIINH ¥ BH/bI 3AHATHIA
Ne HanmeHoBaHMe pa3jeiia IMCUMILIMHBI U Kon-Bo yacos




BXOAAIIHUX B HET0 TEM

Jleku

IIpakr.
3aHATHA

Jladop.
3aHATHA

Camoc

padora
CTYA.

Bcero
JacoB

9Tanel CTaaAuu mpouecca
NMPOCKTHPOBAHUSA

1.1.

OOBEKTHI MPOEKTHON JEATEIHLHOCTH
OcHOBHBIE 3Tarbl TPOSKTUPOBAHUS

AHanu3 UCXOJIHBIX TaHHBIX U pa3paboTka
TEXHUYECKOTO 3a/IaHUsI

DCKU3HBIN, TEXHUYECKUH U paOOYUil MPOEKTHI

IIpoeKkTHO-KOHCTPYKTOpPCKAs
AOKyMEHTalusl

2.1

[IpaBumna npoeKTUpOBaHUS U OPOPMIICHHS
JOKYMEHTAI1 B COOTBETCTBUU C
roCy/1lapCTBEHHBIMU CTaHJIapTaMu

Bunel rpadguueckux 10KyMEHTOB U
crienupuKaum

[losicuurenbHast (pacyeTHO-IIOSICHUTEIbHAST )
3aIlUCKa U €€ COJEepIKAHNE

OcHoBHbBIE nmpaBujia 1 HHCTPYMEHTBI
NMPOCKTHPOBAHUSA

3.1

[TocnemoBaTenbHOCTD PEIMICHHUS TPOSKTHOM
3a7a4un
[IporotunupoBanue o0beKTa

Hcnoan3oBaHue cUCTEM
ABTOMATU3UPOBAHHOI'O MIPOCKTUPOBAHUSA
CAIIP

38

56

94

188

4.1

TeOpeTI/I‘If}CKaH OCHOBA IMPOCKTHUPOBAHUAL.

4.2

Cratuka. Axcuombl cTaTuku. CBs3W,
cBs3ed. ['TaBHBI BEKTOp U TJIaBHBIM
[IpousBosbHas cucTemMa CUIl.

peaxiun
MOMEHT.

12

18

36

4.3

Kunematuka. JIBmkeHne MaTepHaTbHON TOUKH.
JBr>xeHue TBepA0ro Teia.

JIBrkeHne BOKpPYT HENOJABUKHON TOUKH. YTIIbL
Oitnepa. ClnoxHOE ABUKEHUE TOUKU

10

12

22

44

44

JAunamuka. [IluHaMuKka MaTepuaJIbHON TOYKH.
JAuddepenunanbHoe ypaBHeHUE IBUKEHUS].
JAunamuka TBepaoro Tenaa. Teopusi moxos u
JABUKEHUS

10

10

20

40

4.5

TeopeTHyeckasi 0CHOBa CONPOTHBJICHUS
MaTepuaJioB. Pactsakenne u cxxatne. 3aKoH
I'yka. IlocTpoenue 3miop. McnbiTanue
00pa3noB. MexaHn4yecKue XapaKTePUCTHKH.
Kpyuenne. Kpyrsimmii MoMeHT.

I'unoTte3bl NPOYHOCTH. Y CTOMYNBOCTD CKATHIX
CTep KHEH.

12

22

34

68

Bcero:

44

64

108

216

6. IlepeyeHb yueOHO-MeTOAMYECKOT0 o0ecneuyeHHs JIsl CAMOCTOSATEIbHOI

4




padoThI 00yYAOIIUXCS MO0 IUCHUIITIMHE

6.1. Coaep:xkanue caMOCTOATEIbHOI PadOThI CTYA€HTOB M0 TeMaM

Ne Tembl AMCHHUIVINHBI Coaeprxxanue caMOCTOATEIbLHOM
n/n padoThI CTY/IEHTOB

1 | Dcku3HbIN, TEXHUUECKUN U paOOYMil TPOEKTHI [TpopaboTka TEOPETUUECKOIO
Marepuala, NOMCK MH(POPMALMOHHBIX
pecypcos, MIOATOTOBKA K

IPaKTUYEeCKOl pabore
2 | IloscHuTenbHas (pacueTHO-TIOSCHUTENIbHAS) ITpopaboTka TEOPETUYECKOTO
3aIUCKa U €€ COAEpKaHue Marepuaina, MOMCcK MH()OPMAIMOHHBIX
pecypcos, MIOATOTOBKA K

IIPAaKTUYECKOH paboTe
3 | [locnenoBarenbHOCTH pelICHUs IPOEKTHOM 3agaun | [IpopaboTka TEOPETHYECKOIO
MarepHaia, MoMcK MH(OPMaIOHHBIX
pecypcoB, IIOArOTOBKA K

IIPAKTUYECKON pabore
4 | Csasu, peakuuu cBsa3eil. [ 1aBHBIN BEKTOp U [TpopaboTka TEOPETUYECKOTO
IJIaBHBIM MOMEHT. [Ipon3BosbHas cuctema cul. Marepuaia, MOMCcK MH(OPMAIMOHHBIX
pecypcos, MIOATOTOBKA K

IIPAaKTUYECKOH paboTe
5 | BuxeHUe MaTepHabHOM ToUKHU. [[Bmkenue tBepaoro | IIpopaboTka TEOPETUUECKOTO
Tena. Marepuaia, MOMCK MH(OPMaIOHHBIX
HBI/I)KQHI/IC BOKpYT HeHO,I[BH)KHOﬁ Touku. CII0KHOE peCypcoB, MMOArOTOBKA K

ABMIKCHHUC TOYKH MpaKTUYECKOU padboTe
6 | JlmHaMHKa TBepAoro Teja. [TpopaboTka TEOPETUYECKOTO
Marepuaia, MOMCK MH(OPMAIMOHHBIX
pecypcos, MIOATOTOBKA K

IPaKTUYECKOH paboTe
7 | Pacrsikenue u cxarue. [locrpoenne smiop. [TpopabGotka TEOPETUYECKOTO
Mexanuieckne XapaKTepHCTHKH. MaTepuaia, MOUCK MH(POPMALIMOHHBIX
Kpy4enne. KpyTsammii MOMeHT. pecypcos, HOJTOTOBKA K

YCToiYMBOCTD CKATHIX CTEP KHEI.

IPaKTUYEeCKO paboTe

6.2. TeMaTHKa KypcOBBIX padoT (IPOEKTOB)
He npexycMmoTpeHo

6.3. [IpumepHas TeMaTHKa pedepaToB
He npexycmoTpeHo

7. @OoHBI OLIEHOYHBIX CPEJICTB

7.1. ®oHA OLEHOYHBIX CPEACTB AJs NMPOBeleHHs TeKyllel aTTecTAluH 00y4aroUIuXCs
10 AUCHUILIHHE

HanmeHoBaHMe TeMBbI Cpeacrsa Teky1ero IIepeyenb KOMMeTEHI M
AUCUHMILINHBI KOHTPOJIA (yxa3zatp mm¢p)
30KI/I3HI:II71, TEXHUYECKUH W [TpakTnueckas padota VK-1 VK-6 TTK-3
pabounii MPOEKTHI
[TosicHnTenpHas (pacuetHo- [TpakTnueckas padota YK-1 YK-6 T1K-3
MOSICHUTENIbHAS) 3allUCKa U €€
coJiep KaHue




[TocnenoBarenbHOCTD PEIICHUS [TpakTnueckas padota VYK-1 YK-6 I1K-3
MPOEKTHOM 3a1auu

Cssi3u, peakiuu CBs3EH. [TpakTnueckas padbota VYK-1 YK-6 I1K-3
['maBHBIA BEKTOp U TJIaBHBII
MOMEHT. IIpousBoibHas
CHCTEMA CUIL.

JBrKeHue MaTepUaIbHON TOYKH. ITpakTnyeckas pabora YK-1 VK-6 T1K-3
JBr>xeHue TBepA0ro Tena.

JBr>xeHue BOKpPYT
HENOABMXHOU TOUKU. CII0KHOE
NIBUKEHHUE TOYKHU

JIluHaMuKa TBepaoro TeJa. [TpakTuyeckas pabora YK-1 VK-6 T1K-3

PacrsiikeHne u cxkaTHe. [TpakTuyeckas pabora YK-1 YK-6 T1K-3
ITocTpoenne smop.
Mexanu4ieckue
XapaKTepPUCTHKH.

Kpyuenune. KpyTsimuii MomMeHT.
YcroiiunBocTh CKaTBIX
CTep KHel.

Tekymuii KOHTPOJIb OCYIIECTBIACTCSA HA OCHOBE PEUTHMHIOBOM TEXHOJIOTMM OLICHUBAHUS.
OOyuaromnyecss B MpOLECCe M3yYEHUs] TUCHMIUIMHBI HaOMparoT PeUTHUHIOBBbIE OAlbl M B paMKax
aTTEeCTAIMOHHOM HEIEIH MOJIyJaroT OTMETKH B COOTBETCTBUH ¢ HAOpaHHBIMU OassIaMH.

Kpumepuu ouenku 6uooe paoom

Iocemenue TEeKIMOHHBIX 3aHATUH U IPAKTUYECKUX 3aHATUH 1 Oas.

BeicTynnieHne Ha NpaKkTUYECKUX 3aHATUAX, AKTUBHOE ydyacTHe B  OOCYX/IEHUH,
IIPEJCTaBICHUE PE3YIbTATOB CAMOCTOSTENbHON padoThl (1-2 Gaiia): nmepuoandeckas akTUBHOCTb —
1 Gany, akTUBHOE ydacTue B 00CYX JAEHUU NPOOJIeM U IPAKTUUECKUX 3aJaHui — 2 Gaa.

B cymme 3a kaxnablii paszmen cTyneHT cMoxeT noyduTh 10 OGamioB 3a BbINOJIHEHHE
IPAKTUYECKUX padoT

Peimune nnan

Bba3zoBas yacth

Buj xonrpoas ®opma KOHTPOJIA Mun. Kour- Make.
Bo 6aioB | Kou-Bo
0aJ1U10B
KouTpoJs nocemaemoctu IMocemenne JeKIUOHHBIX, 0 54
NMPaAKTHYECKUX
(1abopaTOpHBIX) 3aHATHIH
Hmoczo
HaumenoBaHue TemMbl Mumn. Kou- Makc.
Bo 0asuioB | Koa-Bo
0aJ10B
OCKU3HBIA, TEXHUYECKHH U 0 10
pabouuii MPOEKTHI
[TosicaurenbHas (pacueTHO- 0 10
KomTpo.s paGoTs aa MOSICHUTENbHAS) 3alliCKa U ee
3aHATHSAX COACPRANHC
[TocnenoBaTeTbHOCTH peIICHUS 0 10
MIPOEKTHOM 3a7a4u
Cesi3m, peaxun CBsI3eH. 0 10
['maBHBIA BEKTOp W TJIaBHBIN
MomeHT. [IponsBonpHas cucTeMa
CHIL




JIBnkeHne MaTepuaIbHOW TOYKH. 0 10
JIBrm>KeHne TBEpAOro Tena.

JIBr>kKeHHE BOKPYT HEMOABUKHOM
Touku. CnoXHOE  JIBUYKEHUE

TOYKH
JluHAMHKA TBEP/AOro TeJia. 0 10
PacTsiskeHue ¥ caxaTHe. 0 10

IMocTpoenne 3mrop.
Mexannveckue XapaKTepUCTHKH.
Kpyuenue. KpyTsammii MoMeHT.

Y cTOoiUMBOCTD CHKATHIX CTEPKHEI.

Hroro 0 70

Bcero B cemectpe 124
IIpoMexxyTouHast aTTecTANMS 20
HUTOI'O 144

IMoaroToBKa K NPAKTHYECKUM 3aHSITUSIM SIBJISIETCH 00513aTeIbHBIM YCJI0BHEM MOJIYyYeHH S
UTOr0BOIi PeiiTHHIOBOIi OLEHKH MO0 ANCHHUILIMHE He 3aBUCHMO OT KOJIMYECTBA
HAKOILIEHHBIX 0aJ1J10B

K npomexyTouHOI aTTeCTALMHU He I0IYCKAIOTCA 00y4alomuecsi, HaOpaBiye B TeYeHH e
cemecTpa MeHee 86 6asJ10B

Ilpumeput 3a0anuil Ona npaxmuyeckKux 3aHAMUI

IIpakTnyeckas padora «IIpon3BoJibHasi cucTeMa CHID)
Tema: Onpezenenne peakiuii CBA3€H ISl TeJl, HAXOASIIUXCS B PABHOBECUH TIOJI JACHCTBUEM
IJIOCKOM CUCTEMBI CXOSAIIUXCS CUJL.
Henab: HayuuTCs ONpPEAEATh BEPOATHBIE HAIIPABIICHUS U BBIUYUCIIATH PEAKI[UH CBSI3€H TBEP/BIX TEll,
Harpy>KeHHBIH IIOCKOM CUCTEMON CXOISAUINXCS CUIT
Kpatkue Teopetuueckue cBeieHus
B craTtuke TBepaoro Tena paccMaTpuBalOTCS JBE OCHOBHBIC 33a4u:
1. CnoxxeHue CUJ U MPUBEJCHUE CHUCTEMbI CUJI, IEHCTBYIOIIMX Ha TBEPJOE€ TENO, K MpocTeiieMy
BUTY
2. OnpezeneHue ycinoBUil paBHOBECHUS JEHCTBYIOIINX HA TBEPJIOE TEJIO CUCTEMBI CHII

PaBHOBecue HECBOOOMHBI: TBEPIABIX TEN U3y4aeTcs B CTaTHUKE Ha
OCHOBAaHUU AaKCHUOMBI:  8CAKOe Hec80000HOe meNo  MOMNCHO
paccmampusams Kak c60600Hoe, eciu 0mOpOCUms C843uU U 3aMeHUMb
ux oeticmeue cunamu peaxyuil dSmux cesazeli( unu 0Jisl KpamrKocmu,
DPeaxkyusamu d9mux cesseli).

[Ipu pemenuu 3anau OyaeM pa3nuyarh CIEIYIOIINE BUABI CBI3Ei
(omopHBIX 3akpervieHuit , win onop): Hute (puc 1.1). Peakims N
HaTSHYTOW HUTH HAINpaBJieHa BJOJIb HEE K TOUKE MOJBECA. PIE. 1
4. HeBecoMmblil cTepKeHb C IIapHUpPaMU 1O KoHiam (puc 1.2)

peaknuAg NAB HaripaBJICHA BJOJIb €TI0 OCH.

5. HlapuupHo-HenonBuxkHas omopa (puc 1.3a) Peakuus mapHHpHO-
HEMNOJIBMKHOM OIOPHI IPOXOJUT YEpE3 LIEHTP LIApHUPA, a €€ BEIUUNHA U
HampaBJIeHUE 3aBUCAT OT JEHCTBYIOIIMX Ha TeJIo Harpy3ok. Bmecto
BEJIMYHUHBI u

. P,
Pl L HaIpaBJICHHUS oMot 4 4 ,/ i
peakuu 1eiaecooopasHo 3o _ o —
. H V Z g*
OIIPENIEIATh €€ COCTABIIAIONIE A U A Y %
Puc 1.3
6. v xkHass omopa (puc. 1.30)
V peakuus LIAPHUPHO
P o
% MOJIBUKHOM ~ OMOpBI  MPOXOAUT  4Yepe3  LEHTp  MIapHUpa |
Hy .
iz u
LY

A
Puc 1.4



MEePIEeHIUKYISIpHA K OTIOPHON MOBEPXHOCTH.
7. 3agenka (3amemiieHue) mokazana Ha puc 1.4 Takast omopa (B tockoi



CUCTEME) IPENATCTBYET MEPEMEIECHUIO B/IOJIb OCEM U M V U HE JOIyCKAaeT IOBOPOTA 3aILEMIIEHHOIO
CCUCHHS.

Pa3pemaemble MeTOaMH CTATHKH 33Ja4M MOTYT OBITH OJHOI0 CEYECHHUS W3 CJACAYIOIIHX
THIIOB:
8. 3amaum, B KOTOPBHIX M3BECTHBI ( MOJHOCTHIO MJIM YAaCTHUYHO) JEHCTBYIOUIME HA TEJIO CHJIBI , U
TpeOyeTcsl HalTH, B KAKOM IOJIOKEHUM U NPU KAKUX COOTHOLICHMSIX MEXIY HUMHU Teno OyneT B
PABHOBECHH.
9. 3agaun, B KOTOPBIX U3BECTHO, YTO YEJIO 3aBEOMO HAXOJUTCS B PAaBHOBECUH, U TpeOyeTcsl HAUTH
4eMY PaBHBI IIPU 3TOM BCE UJIM HEKOTOPBIEC U3 JEHCTBYIOIIUX HA TEJIO CHUIL
Bo Bcex 3a1auax CTaTUKHU peaKLUy CBSI3€H OTHOCATCS K YUCIIY HEU3BECTHBIX BEIMUUH. 3214l MOTYT
pelmaTbcs aHAIUTUYECKUM WIM reorpaduyeckuM MeToAoM. BpiGop cucTeMbl KOOpAMHAT U
0003HaYeHM OCEeil XOTS M MPOU3BOJIBHBI, OJIHAKO PAIMOHAIBHBIN BHIOOP OCEH COXKET YIMPOCTHTH
peuieHue 3agadu. B o0miem ciryyae kesaTesbHO, YTOObI BO3MOXKHO OOJIbIIEE YHCIIO HEU3BECTHBIX
cul OBUIO MEPHEHIUKYISAPHO K TOM MM MHOM KOOPAMHATHOW OCH, TOTAA YpaBHEHHS PaBHOBECHUS
HOJIy4arTcs 60see IPOCTHIMH.

p IIpoexiuus cuitbl P Ha ock U (puc. 1.5) P, = Pcoso. - BEIMYMHA

ckaysipHast. [IpoeKIms Cuilbl Ha OCh OYJIET MOJIOKUTEBHOM, eCin
1 Yyrol  MEKAy  HalpaBjI€HHEM CHJIbI ¥ IOJIOKHUTEIbHBIM
/:-i 2 HAIPABJICHUEM OCH — OCTPBIH, U OTPUIIATEIBLHOM, €CIIU TOT YroJl —
. i TYIIO.
Puc 1.5 Eciu cuiia nepreHanKyIsipHa K OCH, TO €€ MPOEKIMs Ha OCh paBHA
HYJTIO.

— — et e g
-‘7
~

IMpoekiuss cunbel P Ha 1miockocts UOW (puc  1.6)
P, = PCOSP - BenuunHa BEKTOpHAsL.

B HeKOTOpPBIX City4asx s HaXOKACHHS NMPOCKLIUH CHIBL  p Ty Ha  OCh
ObIBaeT yi00Hee HaliTH cHavaja e€ MPOEKIMIO Ha MJIOCKOCTb, \yﬂ&ﬁw B B
KOTOPOHU 3Ta OChb JIEXKUT, a 3aT€M HAWJECHHYIO NPOEKLHIO Ha .

IJIOCKOCTB CIIPOELIMPOBATh HA JAHHYIO OCh.
IIpu cocrtaBieHUM ypaBHEHHI paBHOBECHS, B OOIIEM clTyyae HE HUMeEEeT

3HAUYEHMs KaKO€ HAIpaBJICHHE KPYTALIErO0 MOMEHTA IMPUHSATH 32 MOJOXKHUTEIbHOE, OJHAKO C LEIbIO
HNCKIIHOUCHUS paanquro TOJIKOBAHUSL pGIHGHI/II\/'I 6y,I[CM cyuTarb, 4TO €CJIM MOMCHT CTpeMI/ITCSI
BpauaTh TEJIO BOKPYT HEKOTOPOUM TOYKHU IO YaCOBOW CTPENIKE OH — OTPHIIATENIbHBIN, €CIIH MPOTUB
JaCOBOM — ITOJIOKUTEITLHBIN.

OO6pariaem BHUMaHUE Ha IPABUIIO BBIYUCIICHUS MOMEHTA CHIIBI OTHOCOTEIHHO OCH. MOMEHT MUJIBI
PaBEH HYIII0, KOT/1a CUJjia mapajuielibHa 3TOM OCH WM NepeceKaeT e€.

IlocnenoBateabHOCTH peuiceHusd 3aaa4un

1. VsdacHuth ycioBue 3aauu.

2. BBINONHATH 3CKU3 , MAKCHMAJIBHO YIPOCTUB M300pAKCHHS, HO COXPAaHsSS MPOIOPIHH H

XapaKTEePHBIE CBSI3U OOBHEKTOB.

[IpunoxuTh Bce AEUCTBYIONTNE aKTUBHBIC HATPY3KHU (CHIIBI M TIAPBI CUJT UJTH MOMEHTHI)

3aMEHUTH CBSI3H IECTBUEM UX PEAKIIUA

5. BpIOparh TeNO WM TOUYKY, pPaBHOBECHE KOTOPOTO IEIecCOO0pa3HO paccMaTpuBaTh (s
CIIOXHBIX KOHCTPYKLIMWA MOXHO pacCMaTpuBaTh TOCIEIOBATEIbHO paBHOBECHE HX
OTJICTTLHBIX YaCTeH ).

6. Baectu cuctemy KOOpAWHAT

~w

7. 3amnucaTh BEKTOPHOE YPaBHEHUE PABHOBECHS.

8. CmpoernupoBaTh Ha KOOpAWHATHBIE OCH CHIBLID BXOZsIINE B BEKTPHOE ypaBHEHHE
paBHOBECHS.

9. 3ammcaTh CyMMy MOMEHTOB BCEX CHJI MPHIIOKEHHBIX K 00BEKTY, paBHOBECHE KOTPOTO
paccMaTpuBaeTcs.



10. Ecnmu  4ymciio HEW3BECTHBIX IMPEBBIIACT YMCIIO MOTYYECHHBIX CKAISAPHBIX YpaBHEHUH
paBHOBECHs — 3aIlMcaTh JOTOJIHUTEIbHBIC YPABHEHUS U3 CMEXKHBIX OOJacTeil 3HaHUM

10



(HampuMep U3 reoMeTpuu, PU3NKH U T.11.)

11. PemnTh NoNy4eHHYIO CUCTEMY YpaBHEHUI
HcxoaHble JaHHBbIE
3amaua 1.1
Opnnopoauslii map BecoM P. ynep:kuBaercss B paBHOBECUU ABYMs
tpocamu AO u OD, pacnonokeHHBIMH B OJIHOW BEPTHUKAIBHOU
TUIOCKOCTH M COCTABIISIOIIMMU MEXAy coboit yromn a. Tpoc OD
HAKJIOHEH K rOpU30HTY nox yriioMm f. Onpenenurs HaTsKEHUE
TPOCOB.

Bapuant |1 2 3 4 5 6 7 8

P 4t 450kr 500Ku 1200Ku | 720kr 4t 450kr 500Ku
o [rp.] 150 75 100 45 90 90 45 100

B [rp.] 45 85 60 85 45 45 85 60
Bapuanr |9 10 11 12 13 14 15 16

P 1200H | 720kr 4t 450kr 500KH 1200H | 720kr 1200H
alrp.] 75 150 90 45 100 75 150 75
Blrp.] 85 45 60 85 45 45 85 85
3amaua 1.2

1 OmHOPOJHOE TEJO IWIHHIpHIECKOH (hopMbl Becom G U pamuycoM I ISKHUT Ha
BBICTyNax kKameHHOW kimanku L. [IpeneOperass TpeHHEM, ONPEACTUTh CHIIBI C
KOTOPBIMH TECJIO BO3I[CI>1CTBy€T Ha Kpasd KJIaJdKu.

Bapuanr |1 2 3 4 5 6 7 8

G 4t 450kr 500Ku 1200H 720 kr 4t 450kr 500Ku
r 1M 750MM 90cMm 0,55m 1500mM | 1M 750MM 90cMm
L (m) 0,25 0,3 0,35 0,4 0,45 0,5 0,55 0,6
Bapuantr | 9 10 11 12 13 14 15 16

G 1200H | 720kr 4t 450kr 500KH 12001 4t 720kxT
r 0,55m 1500mMm | 1m 750mMm | 90cMm 0,55m 1000mM | 150Mm
L (m) 0,65 0,7 0,3 0,35 0,4 0,45 0,3 0,5
3amaua 1.3

Bec omHOpomHOrO AOPOXKHOTO KaTka HMIMHIpUYecKod (opmbl Q
muamerpoM d. OmnpenenuTh TOPU3OHTAIBHOE YCWIIHME, KOTOPOE
HE00X0AMMO TPUIIOKUTh K OCH KaTKa, YTOObI MEPEeKaTUTh €ro 4epes
BEPTHKAIBHYIO ITperpany Ha jgopore BoicoToi h. Tpenuem npenedpeys.

[h |

Bapuantr |1 2 3 4 5 6 7 8

Q 41 450kr 500KH 1200KnH | 720kr 41 450kr 500KH
d 1M 750mm | 90cm 0,55m 1500mMm | 1m 750mm | 90cm
H(m) 80 85 90 95 105 80 85 90
Bapuantr | 9 10 11 12 13 14 15 16

Q 1200H | 720kr 4t 450kr 500Kn 1200H | 720kr 1200H
d 0,55m 1500mMm | Im 750mM | 90cMm 0,55m 150mMm | 0,55Mm
H(m) 95 105 90 95 105 80 85 95

Bomnpocsl 111 CAMOKOHTPOJIsI IPU MOATOTOBKE K 321U Te pad0ThI

1. Kakag cuia Ha3bIBaeTCs akTUBHO?
11
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CHJI M3 00J1aCTH MallIKHOCTPOCHMU .
6. HGPGIII/ICJII/ITG YCJIOBUS U YPAaBHCHUA PABHOBECUA IUIOCKOM CHCTEMBI CXOOAIIUXCA CUJI.
Kpumepuu oueHueanusn 3a0anuﬁ, 6bINOJ/IHEHHbBIX HA RPAKMUUECKUX 3AHAMUAX (cemuuapax)

UTto Ha3bIBaeTCs CBSA3bIO TBEPIOTO TENA, U KAKOE JECHCTBHE OHO OKa3bIBAET HA HETO?

Kakue TunoBsie cBs3M BaMm U3BeCTHBI? [IpuBeauTe mpruMepsl U3 001aCTH MAIIMHOCTPOCHHSI.
N3noxuTe 001TyI0 METOAUKY OTPEICTICHUST BEPOSITHOTO HAMPABIICHUS PEAKIIHI CBSI3H.
Kaxkas cuctema cui Ha3zbiBaeTcst paBHOBecHOM? [IpuBeauTe npuMepsl paBHOBECHBIX CUCTEM

Kpurepuii bann

¥YcranaBnuBaeT NPUUNHHO-CIIEICTBEHHBIE CBS3M MEK/y CBOUMHU JACHCTBUAMHU U 1 Gamn
MTOJIyYEHHBIMH PE3YJIbTATAMM.
CooTBeTcTBHE peAiaraéMbIX pEIICHUN TOCTaBICHHOM 3a/1aue 2 Gamna
Ocy1ecTBiseT caMoaHanu3 v peIeKCHIo Pe3yIbTaTOB CBOUX JICHCTBHI. 1 Gamn
JleMOHCTpUpYET TUYHYIO OPraHU30BAHHOCTb. 1 6ann
MaxkcumasbHbIi 011 5}

7.2. M@OHA OIEHOYHBIX CPEACTB /IS TMPOBEAEHHUS MPOMEXKYTOUHOH aTTecTAlNU
o0yuyauuxcst Mo JTUCHHUILINHE

7.2.1. TpeGoBanusi K NPOBeIEHUIO IPOMEKYTOYHON aTTECTALUHU MO JUCHUILINHE:

PeliTunroBpiii Oamn mosiydeHust 3a4yé€ra IPEANosaraet

AaKTUBHYIO paboTy Ha JICKIUSX,

MPAKTHYECKUX 3aHATHUAX (BBIMOJHEHHE Pa3IMYHBIX BHIOB CAMOCTOSATEIBHONW PabOThI) M JIOJDKCH
OBITh HE MeHee 86 0aiUIoB.

7.2.2 KpuTtepuu oueHKH pe3yJbTAaTOB MPOXO0KIEHHUS CTYAeHTOM NPOMEKYTOUYHOMH
aTTecTalUH 10 JMCHHUILIMHE

YpoBeHnb KauyecTBennast KounuyecTBeHHBbIH Ouenka
NPOsIBJICHUS XapaKTepUCTUKA nokasareJib
KOMIIeTeHIUil (0anubr BPC)
KBanturaruBnas
CTyIeHT npoBOIUT KPUTHIECKYIO 100-91% OTJINYHO
OLIEHKY BapHaHTOB JICHCTBUI B 129-144 6anna
IIPOLIECCE PEIICHUS
npodeccOHaTBHOM 3a1a4H,
yCTaHaBJIMBAET IPUUYUHHO-
CII€ZICTBEHHBIE CBSI3U MEXKIY
. CBOHUMH JECHUCTBUSIMH U
BBICOKM

MOJTyYEeHHBIMU Pe3yJbTaTaMH,
OCYILIECTBIISIET CAMOAHAIINU3 U
pedexcuto pe3ysbTaToB CBOUX
NIeMCTBHIT, MOXKET UCIIOJIH30BaTh
o0pa3oBaTesbHbIE TEXHOJIOTHH,
o0ecrnieunBaoIIre CyObeKTHYIO
MO3UIINIO O0YJAIOIUXCs B
00pa3oBaTeNbHON AEATEIbHOCTH
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CryneHT He B IOJIHOU Mepe 90-76% X0pOo1I0o
MIPOBOJIUT KPUTHUYECKYIO OLIEHKY 103-128 6anaa
BAPUAHTOB JEHCTBUN B IPOLECCE
pemeHus mpodeccuoHanTbHON
3aJauu, YCTaHABIMBAET
MPUYHUHHO-CJIEICTBEHHBIE CBS3U
MEXITy CBOUMH JCHUCTBHUSIMH H
MOBBIMICHHBIN |  [10)1yyeHHEIMY PE3yIIbTATAMH,
OCYILIECTBIISICT CAMOAHATIH3 U
pedekcuio pe3yabTaToB CBOMX
JIEUCTBUI, MOXKET MCIIOJIB30BaTh
o0Opa3oBaTelibHbIe TEXHOJIOTUH,
o0ecreunBaroIue CyObEKTHYIO
MO3UIUI0 00YUYAIOIUXCS B
00pa3oBaTeIbHON NEATEeITHHOCTH
CTyieHT UMeeT MPEACTABICHUE O 75-61%
KPUTUYECKOH OLIEHKE BApUAHTOB 86-102 6asna
JEeHCTBUI B mpoliecce pelieHus
npodeccnoHabHOM 3a1a4H,
MIPUYUHHO-CJIEICTBEHHBIX CBS3X
MEXTy CBOUMH JCHCTBHUSIMH H
MOJIyYEHHBIMU PE3YyJIbTaTaMH,
caMmoaHajm3e U pedaexcuu
pe3yJIbTaTOB CBOUX JIEHCTBUMH,
MO>KET HCIOJIb30BaTh
00pa3oBaTeNbHbIC TEXHOIOTHH,
o0ecrneunBaroIIne CyObeKTHYIO
MO3UIUI0 O0YYAIOIIUXCS B
00pa30BaTeIbHON ESATEITBHOCTH
CryzaeHT He IpOBOIUT 60 u Huxe %0 HEY/0BJICTBOPUTEJIbHO
KPUTHUYECKYIO OLIEHKY BAPHAHTOB 86 6a.1;10B M
JIEHCTBHI B IIPOLIECCE PEILIECHUS HIKe
npo¢ecCuOHAIBPHON 3a/1a4H,
IJIOXO YCTaHABIUBAET MPUIHUHHO-
CJICZICTBEHHBIE CBSI3U MEKIY
CBOMMH JICHCTBUSMU U
MOJTYYeHHBIMU PE3YJIbTaTaAMH,
OCYILECTBIISICT CAMOAHAIH3 U
pediekcHio pe3ysbTaToB CBOUX
JIENCTBUI, HE MOXKET
MCTIOJIB30BaTh 00pa3oBaTEIbHBIE
TEXHOJIOTUH, 00ecTeynBaroIre
CyOBEKTHYIO MO3UIIUIO
oOydJaronuxcs B
o0pa3oBaTeIpbHON e TETbHOCTH

Y0BJIETBOPHUTEJIHHO

0a30BbI

HU3KHHI

7.2.3 Cnenuduranus OneHOYHbIX CPeCTB

IIpoBepsieMble MHHAUKATOPBI NPOSIBJICHUSI KOMIIETEHIUI

YK \ OIlK \ MK MK

IIpakTuyeckas padora
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VK-1. Criocoben I1K-3 Crrocoben

OCYIIECTBIISITH MTOUCK, OpraHU30BBIBAThH
KPUTHYECKHUI aHAIN3 U 00pa3oBaTENbHYIO IEATEILHOCTh
CHHTE3 HH(OPMAIUH, C Y4ETOM BO3MOXHOCTEH,
IIPUMEHATh CUCTEMHBIN noTpeOHOCTEH, JOCTHKEHHIA
MOJXO/1 IS pEIICHUS oOyyaromuxcs B 00J1acTu

MOCTaBJICHHBIX 33J1a4 00pa3oBaHUs

VK-6. Criocoben
yIPaBISTH CBOUM
BpPEMCHEM,
BBICTpauBaTh U
pealin30BhIBATh
TPACKTOPHIO
caMOpa3BUTHUS Ha
OCHOBE IIPHUHIIUIIOB
00pa3oBaHMsI B TCUCHUE
BCEH KU3HHU

7.2.4. Onucanue ONEeHOYHBIX CPECTB /1JIsl IPOBEIEHNsI MPOMEKYTOYHOM aTTeCTAIIUH

IIpakTuyeckas padora
[IpakTndaeckas padora — opMa KOHTPOIISI, UCTIOIB3yeMast JIJIsl IPUBUTHS 00yJaromeMycsl HAaBBIKOB KPaTKoro,
IrpaMOTHOTO H JIAKOHUYHOT'O MNPCACTABICHUSA CO6paHHBIX MaTCcpuajioB Hu (baKTOB B COOTBCTCTBUU C
TpeOOBaHUSIMU.

Kpurepun ouennBanus

Kpurepuii bana
(popMyaHpyeTcs HAa OCHOBE HHIAUKATOPOB NPOBEPseMbIX KOMIIETEHIHiA)

VcTaHaBIMBaeT NPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKIY CBOUMU JIEHCTBUAMHU U 1 6amn
HOJIyYEHHBIMU PE3YJIbTATAMH.

yCTaHaBJII/IBaeT HquHHHO'CHeILCTBCHHBIe CBA3H Me)KI[y CBOUMHU HeﬁCTBHﬂMH nu 2 6aﬂﬂa
HOJ'IytIeHHI)IMI/I pe3an)TaTaMI/I.

OcCyIeCTBISET caMoaHanu3 U peIIEKCUIO PE3YIbTATOB CBOUX JIE€HCTBHIA. 1 Gann
JIEMOHCTPUPYET JTMYHYI OPTaHU30BAHHOCT. 1 6amn
MakcuMaJIbHbIH 0211 5

8. IlepeyeHb OCHOBHO¥ ¥ JOMOJTHUTEIbHOM JUTEPATYPHI, HEOOXO MO

IJISI OCBOCHMS TUCIUILINHBI
a) OCHOBHasl JIUTepaTypa
1. Benokones .M. u ap., Teopusa Mexann3sMoB ¥ Manind, M, JIpoda, 2004, 172¢
2.Jbxamaii B.B./pen., [Ipuknagnas Mmexanuka, M, JIpoda, 2004, 2004c¢
3.1epo6akosa FO.B., Conporusiaenue marepuanos, Caparos, Hayunas kaura, 2012, 159¢
0) 1OMOJIHUTEJILHAS JIUTEPaTypa
1. Bacsko H.I'. 1 1p., TeopeTuueckas Mmexanuka, Poctos/n/l, ®ennkc, 2012, Oc
2. Konoscknii M.3. u ap., Teopus Mexaun3moB 1 Mamng, M, Akanemus, 2008, 560c¢
3.Tapr C.M., Kparknii kypc TeopeTnueckoii Mexanuku, M, Beiciras mkosa, 2010, Oc
B) IPOrpaMMHOe o0ecreyeHmne

HaumeHnoBanwust €KeroIHO OOHOBIISIEMBIX JTHUIIEH3MOHHBIX MPOTPAMMHBIX TIPOIYKTOB,
WCIIOJIb3YEMBIX IPH U3YYICHUN JUCIIUILTAHBI:

- Microsoft Windows

— Microsoft Office

— Kaspersky Endpoint Security mist 6usneca - Crangaptabsiii Russian Edition

9. Ilepeyennb pecypcoB HH(pOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
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«/HTepHeT», HE0OXOAMMBbIX /IJI51 0CBOEHMS M CIUIIINHBI

1. Hayunas snextponnas 6ubimoreka eLIBRARY .ru — pedepatsl, mogHbIe TEKCTH HAYYHBIX
CTaTel U3 POCCUICKHUX U 3apyOeIKHBIX KYPHAJIOB;

2. DnexkTpoHHO-OMOaMOoTeuHas cuctema IPRDOOKS - monmHoTekcTOBast 6a3a y4eOHBIX U
yueOHO-METOIMIEeCKUX MeKTPOHHBIX n3nanuii (http://www.iprbookshop.ru)

3. ®I'HY «Hayuynas mnemarormueckas Oubnmoreka wumenu K. JI.  YmmHckoro»
http://elib.gnpbu.ru/.

4. DnexTponHO-6uGIHOoTeuHas cucreMa «9BC FOPAUTY - nonHoTeKcTOBAs 6a3a yUeOHBIX 1
yueOHO-METOIUIECKUX IEKTPOHHBIX n3manuii (Www.biblio-online.ru)

10. MeToanuyeckue yka3aHusi JJisl NpenojaBarejiss U o0ydaromuxcsi 1o

OCBOCHHNIO TMCIMIIJIMHBI

I'maBHBIE 0CO0EHHOCTH H3YyYCHUA TUCHUNIIJINHDBI:
C OCJIBKO TIOBBIMICHUA Ka4YCCTBa IMOATOTOBKH CTYIACHTOB HCO6XOIII/IMO IMPUMCHATH IMPUHIUIIBL
B3aHMHOM HUHTErpannuu 06H_ICTCXHI/I‘ICCKI/IX JUCIIMITINH, OCYIICCTBIIATH MMPUKIAIHYIO
HaIpaBJICHHOCTb 06yqu1/1;1, HUCIIOJIb30BaTh aKTHBHBIC (1)0pr1 U MCTOJblI OpraHU3allUun 3aH$ITI/II>'I,
IIUPOKO MPUMCHATH HAIrJIAAHBIC U TCXHHYCCKHUC CPCIACTBA O6y‘leHI/IH, BBIUUCJIUTCIIbHYIO U AyAHUO-
BUJICOTCXHUKY.

11. TIlepeyeHb HHMPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX IpPH

OCYIIE€CTBJICHNHA 06p330BaTeJIl)HOFO nmponoecca 1mo AMCuUIJInHe
KoHTpo:b 3HaHWI CTYIEHTOB IO JUCIUILIMHE OCYIIESCTBIISCTCS B paMKax dJICKTPOHHON
cpensl pukcanuu ycneBaemoctu ctyaeHTos (bPC) ATTLY.

12. MaTepl/IaﬂbHO-TeXHI/I‘leCKoe o0ecmeueHue ANCIHUIIJINHBI

1. O6opynoBaHHbIE ayAUTOPUH — CTOJBL, CTYJIbS, TIOCKA, SKpaH, TEJIEBU30D;

2. 3aaHus Uit paboThl CTYIEHTOB, 00YYAIOLIUXCS 110 MHAUBUYaIbHOMY I'paduKy;
3. Marepuaisl 1J11 UTOTOBOTO ¥ IPOMEKYTOUHOTO KOHTPOJIS;

4. PazniaTo4HbIi MaTepua;

5. XpecToMaTUHHBIN MaTepual;

6. Kommbtorep, mpuHTEp, MYJTBTUMEINA.

13. IlpenogaBanue TMCUMIINHBI HA 32049HOM OT/AeJIEHUH

13.1. O6bem AMCHUIIMHBI H BUAbI Y4eOHOiIi padoThI
OOw1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISAET 5 3a4E€THBIX €IUHUIIL.

Bup yuedHoii padoTbl Bcero TpumecTpsl
4acoB 5 6 8
KonTtakTHasi paéoTa c npenogaBaresiemM 30 20 10
(Bcero)

B ToMm uucne:
Jlexun 10 6 4

[Tpaktuueckue 3anstus (I13) 20 14

JIaGopartopHsbie paboTsI (JIP)

CamocrosiTesibHas padoTa (Bcero) 150 88 62

B ToMm uncne:
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[ToaroroBka v BBIOJHEHNUE TPAKTUYECKON

paboThI

Bun npoMexyTouHoii arrecTanuu (3a4er, 3auér ¢ 3auér ¢

9K3aMeH) OLICHKO OIIEHKO
i 71

OO6mast Tpy10eMKOCTH (42COB) 180 108 12

O0mas Tpy10eMKOCTh (32a4eTHBIX eINHMIL) 6 3 2 1

13.2. Conep:xanue QuCHUNIHHBI
13.2.1. Pa3geinl AMCUMIIMHE ¥ BHALI 3AHATHH

Ne HaumeHoBaHue pa3jiesia IMCHUIINHBI U KoJs-Bo yacos
BXOJSIIINX B HEr'0 TEM

Jlekum | Ilpakr. | Jlabop. | Camoc
U |3aHATHSA |3aHATHS| T.
pabora
CTYA.

Bcero
yacoB

1 |[DTanbl ¥ cTaguM poIecca 1 10
NMPOEeKTHPOBAHUS

11

1.1. | OOBEKTHI TPOCKTHOM JIEATEILHOCTH 1 10
OCHOBHBIE 3TaITbl POCKTUPOBAHUS

AHanu3 UCXOIHBIX JJAaHHBIX U pa3paboTKa
TEXHUYECKOTO 3aJaHNs

DCKU3HBIN, TEXHUYECKUH U paOOYNi MPOEKTHI

11

2 |IIpoeKTHO-KOHCTPYKTOPCKAas 1 2 10
AOKYMEHTAIHS

13

2.1 |IIpaBuna npoeKTHPOBaHUS 1 OHOPMIICHHUS 1 2 10
JOKYMEHTAIIH B COOTBETCTBUH C
rOCyJJapCTBEHHBIMH CTaHIapTaMH

Bunpl rpadguueckix TOKyMEHTOB |
crenupuKanuu

[TosicuurenbHast (pacyeTHO-NIOSICHUTEIbHAST)
3aIlUCKa U €€ COJEepKAHNE

13

3 | OcHOBHBbIE NIPABUJIA H HHCTPYMEHTBI 2 10
NMPOEeKTHPOBAHUS

12

3.1 |TlocnenoBaTenbHOCTD PEIICHUS TPOEKTHON 2 10
3a7a4un
[TpotoTHnupoBaHue oobeKTa

12

4 |HAcnojb30BaHUE CUCTEM 4 10 58

aBTOMATH3HPOBAHHOIO NPOEKTHPOBAHUA
CAIIP

72

4.1 |Teoperndeckas OCHOBA IPOCKTHUPOBAHUSL. 2 10

12

4.2 |Cratuka. AxcuoMmbl cratuku. CBs3H, peakiuu 2 4 24
cBsA3el. [naBHBIM BEKTOp M TIJIaBHBIA MOMEHT.
[IponsBonbHAsS cUCTEMA CHIIL.

30

4.3 |Kunemaruka. J/[BmkeHue MaTepUaNTbHOU TOUYKH. 2 4 24
JIBr>KeHHE TBEPIOTO Tea.

JIBM>KeHHEe BOKPYT HENOJIBUKHON TOUKH. YTIIBI
Oiinepa. CioXHOE JBUKEHNE TOUKH

30
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4.4 | Innamuka. /IluHaMUKa MaTepUAIbHOI TOYKH. 2 2 30 34
JAuddepennuanbHoe ypaBHeHUE IBHKEHUSI.
JAunamuka tBepaoro rtejaa. Teopusi mokost u
JABUKEHHUS

4.5 |Teoperuueckasi 0CHOBA COMPOTHUBJIEHUS 2 4 32 38
MaTepuaJioB. Pactskenue u cxxaTne. 3aKoH
I'yka. IlocTpoenue 3mop. UcnbiTanue
o0pa3uoB. MexaHHYecKHe XapaKTepPHCTUKH.
Kpyuenne. Kpyrsimmii MoMeHT.

I'unoTte3bl NPOYHOCTH. Y CTOMYNBOCTD CKATHIX
CTepsKHeN.

Bcero: 10 20 150 216

13.3. IlepeyeHb y4eOHO-METOAMYECKOTO O0ecriedeH sl JIs CAMOCTOSITEIbHOI PadoThI
00y4JaIOIIHXCS MO AUCHUIITHHE

13.3.1. Coaep:xaHue caMOCTOSITEIbHOI PadOTHI CTYIEHTOB 0 TEMaM

Ne TeMbl JUCUMIIIIMHBI Conep:xxaHnue caMOCTOSATEIbHOM
n/n paboThI CTY/IEHTOB
1 | Ocku3HbIN, TEXHUUECKUN U paOOUMil TPOEKTHI IIpopaboTka TEOPETUYECKOTO
MaTepHaa.
2 | loscHuTenpHas (pacueTHO-TIOSCHUTENIbHAS ) [TpopaboTka TEOPETUYECKOTIO
3alKCcKa U €€ COJEpIKaHue Marepuaia, MOMCK MH(OPMAIOHHBIX
pecypcos, IIOATOTOBKA K
IIPAaKTUYECKOH paboTe
3 | llocnenoBaTenbHOCTD pelIeHNs IPOEKTHOM 3anaun | [IpopaboTka TEOPETUYECKOT O
Marepuaia, MOUCK MH(POPMAaIMOHHBIX
pecypcos, IIOArOTOBKA K
IPaKTUYeCcKOo paboTe
4 | Csa3u, peakuuu cBsa3eil. [ 1aBHBIN BEKTOp U [TpopaboTka TEOPETUYECKOTO
IJIaBHBIM MOMEHT. [Ipon3BosbHas cuctema cul. Mmarepuala, MOMCK MH(POPMALMOHHBIX
pecypcos, MIOArOTOBKA K
PaKTUYeCKON paboTe
5 JBrkeHne MatepuaibHol Touku. J[Bmkenne tBepaoro | [IpopaboTka TEOPETHYECKOTO
TCna. MarepHaia, MOMcK MH(OPMaIMOHHBIX
JIBu>keHMEe BOKPYT HEMOABUKHOU TOUKHU. Cl105)KHOE pecypcos, HOATOTOBKA K
ABUKEHHUE TOYKH IIPaKTUYECKON paboTe
6 | /luHaMHMKa TBepAOro TeJja. [TpopaboTka TEOPETUYECKOTO
MarepHaia, MOMCcK MH(OPMaIMOHHBIX
pecypcos, MO/ATOTOBKA K
IIPaKTHYECKON paboTe
7 | Pacrsixenne n cxxartue. Ilocrpoenne smrop. ITpopaboTka TEOPETUYECKOIO
Mexanudeckne XapaKTepHCTHKH. Mmarepuaia, MOMCcK MH()OPMAIMOHHBIX
Kpy4denne. Kpyrsimuii MomenT. PECYPCOB, OJIrOTOBKA K
Y CTOIYMBOCTD C:KATBHIX CTEP/KHEH. IPAKTHYECKOi paboTe
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MuUHHCTEPCTBO HAYKH U BhICIIEro oopa3zoBanusi Poccutiickoit denepanuu

®I'bOY BO «SpocnaBckuii rocyaapCTBEHHBIN
neparornyeckui yausepeuret uM. K. /1. Ymmuackoro»

YTBEPXKXIAIO
IPOPEKTOP IO OpPraHU3aluN
00pa3oBaTENbHON JEATEIbHOCTH U
00eCTIeUCHUIO YCIIOBUH
00pa3oBaTeNpHOTrO Mpolecca

B.I1.3aBoiicTrIi
« » 2019r.

IIporpamMmma y4e0HOI TUCHMILIIMHBI

HauMeHoBaHMe TUCHUIJIMHBI:
K.M.08.09 Texnudeckoe obecnevyenne Npou3BOJACTBEHHBIX MPOLECCOB

PexoMeHayeTcs 1Jis1 HANIPABJICHUS MOATOTOBKM:
44,03.01 Ilenaroruyeckoe oopa3oBaHue
(mpoduib TexHonoruveckoe oOpazoBaHmne)

KBanudukanus (cTeneHb) BbIIYCKHUKA: 0aKaaaBp

Pa3paborumnk:
CTapIui mpenoaBareib kaheapbl GU3NKU U
UH()OPMAITMOHHBIX TEXHOJIOTHIA H.I'. KoxeBHukoBa

YTBepiKIeHa HA 3aCeJaHUU
Kadephl ITeJaroTHIeCKUX TEXHOJIOT Ui
«21» mas 2019 .
[Tpotokon Ne 9
3aB. kadeapoi JI.B. bait6opooBa



1. leau v 33124 TUCUMIIJIMHBI:
Heap pucuuniauebl  «TexHuuyeckoe oOecrneyeHHe NPOM3BOACTBEHHBIX TMPOLECCOB) -
(dbopMHUpOBaHHE HHKEHEPHO-TIENArOTMYECKOr0 MBIIIICHUS M KOHCTPYKTOPCKO-TEXHOJIOTMYECKON
MOJATOTOBKU B 00J1aCTH TEOPUU MEXAHU3MOB U MAIIIUH.
3agauu u3ydyeHusi JMCHUIJIMHBI:
1. Pa3BuTue yMeHHI pacyeTOB OCHOBHBIX THUIIOB KOHCTPYKIMH (MX AeTajeil U y3JI0B; IPUHIIUIIOB
npeoOpa3oBaHusl JBMKCHUS), KPUTEPUEB M YCIOBUH HX NPUMEHEHHUS B IPOM3BOJCTBEHHOM U

y4eOHOMU MPAKTHKH;

2. OBJIa/IeHUE HaBBIKAMHU PAacueTOB KOHCTPYKLUH U UX IEMEHTOB;
3. IOHMMaHHE KOHCTPYKTOPCKOH TEPMUHOJIOTHH;

4. MOHMMaHHE 3aKOHOB CTPOEHUS, ((YHKIIMOHUPOBAHUS U PA3BUTHUS TEIUIOTEXHUUECKUX CUCTEM;
5. moHUMaHHe paboThl C UCTOYHHUKAMHU 3HEPruM, crocodax Teruionepeaayu, 3KO0JIOrH4ecKoi

I_[eJ'IeCOO6p33HOCTBIO HCIIOJIBb30BaHM.

2. MecTO AUCHUIUIMHBI B CTPYKType OCHOBHOW Npo(deccuoHAIbLHOI

o0pa3oBartenbHoi mporpammsl (OITOII):
JucuuniauHa BKItoueHa B 00si3aTesbHy10 yacts OITOIL.

3. llepeyenb NIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI 10 TUCIUITHHE:

KOMIIETEHIIUHU Nuaukaropsl OueHounbie
IH;(]) DopMyIMPOBKA cpeacTsa
Cnoco6en ocymectBisaTh | YK-1.6. YcranaBnuBaet npuuuHHO- [IpakTnueckas
MOUCK, KPUTUYECKHUI CJIEICTBEHHBIE CBSI3H MEXK/1y CBOUMU pabota
aHaJlu3 U CHHTE3 JeUCTBUSAMU U OJTYyYEHHBIMU TpaxTudccxas
VK-1 | wundopmanuu, NpUMEHSITh | pe3yJibTaTaMH. pabora
CHCTEMHBIH MOIXOA IS
peleHus! TOCTaBIEHHbIX
3a1a4
CrniocobeH ynpaBisTh VK-6.2. OcymectBiser camoaHanu3 U | IIpakrnyeckas
CBOMM BpEMEHEM, pedexcuio pe3yabTaToB CBOMX pabota
BBICTpauBaTh U JNENUCTBUMN.
YK-6 PCATTH3OBRIBATL VYK-6.3. JleMOHCTpUpYET JINYHYIO IIpaxTrueckas
TPACKTOPHIO CaMOPAsBHTHA OpPraHU30BaHHOCTb. pabota
Ha OCHOBE MPUHLUIIOB
o0pa3oBaHUs B TEYCHHE
BCEU KU3HU
Crnioco6en opranuzoBbiBaTh | I1K-3.3. Ocymectsiser nenenonaranue | Ilpakruueckas
00pazoBaTenbHYIO 00pa3zoBaTenbHOMN JACATEIHHOCTH B pabota
JeSTeIbHOCTh C YIETOM | PaMKax B3aUMOJEWUCTBUS C APYTUMHU
I1K-3 BO3MOXKHOCTEH, y4acTHUKaMU 00pa30BaTeIbHOTO
notpeOHOCTEH, mporecca
JOCTUKEHUN 00yJaroIuXxcst
B 001acTu 00pa3oBaHUs
4. O0beM TUCUMILIUHBI M BUAbI Y4eOHOH padoThl
OO11ast TPYA0€MKOCTh JUCIUIUIMHBI COCTABISET 6 3a4E€THBIX €IMHUIL.
Bup yuyeOHoii paGoThI Bcero CemecTpsl
4acoB 4 5
KonTakTHas padora c npenosasaresieM 108 54 54
(Bcero)




B ToMm uncne:

Jlexiuu 44 22 22
[MpakTuueckue 3anstus (I13) 64 32 32
JIaboparopusbie padoTsl (JIP)

CamocrosiTesibHasi padoTa (Bcero) 108 90 18
B toMm uuce:
[ToaroroBka v BHINMOJHEHUE TPAKTUYECKOM 108 90 18
paboThI
By npomexyTodyHOl aTTecTanuy (3a4er, 3auér c| 3auér
9K3aMEH) OLIEHKO

i

OO01ast Tpy10eMKOCTH (42COB) 216 144 12
O0mas Tpy10eMKOCTh (32a4eTHBIX eINHMIL) 6 4 2

5. Cogepxanne QMCHUNIMHBI

5.1. Conep:kanue pa3iesoB JUCHUINIHHBI




n/n

HanmenoBanue
pa3zgeia
JTUCIHUTILINHEI

HaumeHnoBanue Tem

BBenenue B
MAaIlIMHOBEICHUE.

Henu, 3agaun u coaepxkanue kypca. CBsi3b ¢ IpyrUMH JUCHUTIITHHAMMU.
OCHOBHBIE MOHATHS TEPMUHBI U OIPEICTICHUSI.
CoBpeMeHHbIe TEHACHIINN Pa3BUTHS MamnHOCTpoeHus. Kitaccudukarms
KoHCTpyKuui. TpeboBaHus K MalMHaM 1 uX AeTaisiM. OCHOBHbBIE KPUTEPHU
PpaboTOCTIOCOOHOCTH 1 pacyeTa TUITOBBIX KOHCTPYKIWi. [IpuHImITEI
npeoOpaszoBanus nBmwkeHMs. leramu u y3mpl mamuH. Kpurepun

paborocnocobHocTu. [lomyckaemble pacyeTHbIC HAIpsDKeHUs. [IpoeKTHEIH 1
MPOBEPOYHBIH pacueTsl. Kputepun HagexxHocTr: KO3 (OUITUEHT HaIeKHOCTH, OTKA3,
WHTEHCUBHOCTH 0TKa30B. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepraibl. [[poekTHBINA 1
MIPOBEPOYHBIN pacyeThl. JTanbl KOHCTPYHPOBAHUS MAILIMH, UX JeTajeld U y3JI0B.

Coenunenue
JeTajiel.

Caapuble coequaenus. O0mmue cBeeHNs, pacieT Ha IPOYHOCTb,
JIonyckaeMoe HanpsbkeHus. [lasHple coennHEeHMS.
3aknenounbie coenuuenus. OOe cBeIeHNS, BUIbI, PACYET HA MPOYHOCTD.
Coenunenus ¢ Hatarom. O01mue cBeIeHUs, CIIOCOObI COOPKH, pacyeT Ha
MPOYHOCTb.

Pe3n6oBBIc coemnaeHMs. OOImuMe CBeACHUS, KiacCU(pUKAIUS, CIIOCOOBI
W3TOTOBJICHHS, pacyeT Ha MPOYHOCTD.

[lImonouHbIe coenuuenus. OOITUE CBEICHUS, BUbI, IPOBEPOYHBIN pacyerT.
[Inuuessle (3y0uateie) coenuaenus. OOIIMe CBECHMs, BUIBI, CITOCOOBI
0a3upoBaHus, IPOBEPOUYHBIH pacyer.

Kneesbie coemuuenus. OOmue CBEICHS, BUJIbI, PACYET HA TIPOYHOCTD.

MexaHnueckue
Mepe/Iavm.

Mexanuueckue nepegadu. PeyKTopbl, MyJIbTHIIUKATOPBI.
OO6mue cBeneHus o repeaaye.
@OpuKIMOHHBIE NTepeadn: 001e CBeIeH s, KilacCu(UKaus, CUiIbl B
nepenade, pacyer.
PemMennbie epegaun: 00IIMe CBEACHUS, THITHI pEMHEH, KIacCH(UKaIus,
cunsl B nepenave, KII/, pacuer.

LlenHbIe Iepenaun: o0IIMe CBECHHS, KIacCu(UKaIHS, TePeIaTOIHOE
oTHoweHue, cuibl nepenaun, KITJ, pacuer. LlenHblie BapuaTopbl
3y0Ouartele nepenayn: o0IKe CBeEHUS, KiaccuuKalys, nepe1aTouHoe
oTHoIIeHHe, cuibl B iepenaue, KIT/I, marepuansl 3youaTsIX KoJiec, pacdyer
nepenau.

YepBsiuHble nepeiaun: o0IIue CBEACHUS, KilacCU(pUKalKs, OCHOBHbIE
reomerpuueckue cootHomenus, KI1/, pacuer.

DHepreTu4ecKue
MaIluHBI

CrniocoObI pacpocTpaHeHUs TeIia U BHJIbI TerioooMeHa. TermnooOMeHHbIe
anmnapartbl. JKOHOMHYECKas U SKOJIOTHYecKas 1e1eCO000pa3HOCTh pealbHbIX
TEIUIOBBIX MAIINH, IEPCTIEKTUBBI PA3BUTHUS U COBEPILICHCTBOBAHUS
TETJIOOHEPTETHUKHU.

CxeMbl, IPUHIIUIT AeUCTBUS, UICATBHBIN UKI XOJIOAWIBHBIX MAIITHH.
PeanbHbIE ITUKITBI YCTAHOBOK
[MuapaBnuyeckre MaMHbI, HACOCHI, THAPOABUTATENN. | HIPOTIPUBOIBI.

Hctounnkn
SHEPruu |
TOIUIMBHBIE

PECypCHI.

Knaccmbnxaunﬂ HCTOYHHUKOB SHCPIrUr, UX OCHOBHBIC XapPAKTCPHUCTUKU.
Hcrounukn OHECPIruu U HpO6J’IeMI)I HUX HUCIIOJIb30BaHUA. HepBHque u
BTOPUYHBIC UCTOYHUKHU SHCPIUU. TCHHOFCHCpaTOpH. HapOTyp6I/IHHBIC
YCTAaHOBKH, pCAKTHBHBIC JIBUTAaTCIIN. HBI/IFaTeHB BHYTPCHHET'O CTOpaHUA.

DKOJIOTUYECKUE
BOIIPOCHI

Bo3o0HoBIsIeMBIE 1 HEBO30OHOBIIsIEMbIe SHEpropecypchl. Ternossie,
ATOMHBIE, THPABINYECKUE FNEKTPOCTaHIIMU. [lepCrIeKTUBbI pa3BUTHSI.

OHCPI'CTUKHU.

DKojoruueckas 0€30IMacHOCTb UCITOIb30BaHUS.




5.2. Pa3aebl JUCIHUILINH U BUALI 3aHATHIA

KoJs-Bo yacoB

HaumenoBanue pa3geia JMCHUIIJIMHBI U
BXOAHAIIIMX B HETO TEM

Jlexkn

IIpakr.
3aHATHA

Jladop.
3aHATHA

Camoc
T.
padora
CTY/.

Bcero
JacoB

BBeneHne B MAIIMHOBEAEHH €

6

16

1.1.

Lenu, 3anaun u conepxanue Kkypca. Cpssb ¢
JpYruMu auciuuiuinHaMu. OCHOBHbBIE OHSTHS
TEPMUHBI U OIIPEJCIICHNUS.
CoBpeMeHHbIE TEHACHIIUU Pa3BUTHS
MmamuHocTpoeHus. Knaccupukanus
KoHCTpyKUui. TpeboBaHus K MallTUHAM U HX
JETAIISIM.

1.2

OCHOBHBIE KPUTEPHUH PaOOTOCIIOCOOHOCTH U

pacueTa THIIOBBIX KOHCTPYKIUH. [IpuHIUITBI

npeoOpa3oBaHusl IBIOKCHHS. JleTanu u y3iibl
MaiuH. Kputepun paboTocnocoOHOCTH.

10

1.3

Jlonyckaemple pacueTHbIE HAIIPSKEHUS.
IIpOEKTHBIN U POBEPOUYHBIN PACUYETHI.
Kputepun HagexHOCTH: KOAPHUIHEHT
HaJeKHOCTH, OTKa3, UHTEHCUBHOCTb OTKAa30B.
OCHOBHBIE KOHCTPYKLINOHHBIE MaTEPHUAIIBL.

14

IIpoeKTHBIN 1 IPOBEPOYHBII pacuyeThbl. DTarlbl
KOHCTPYMPOBAHHsI MAILIMH, UX JETAJIEH U y3JI0B

CoequHeHuUe aeTaJEH.

14

28

84

126

2.1

CBapHI:IC COCOAUMHCHUS. 06H_[I/Ie CBCIACHUA,
pacucT Ha MMPOYHOCTh, JOITYCKACMOC
HAIIPSIZKCHU . [TasabIe coeqUHEHUS.

12

18

2.2

3aKjenoYHbIe COCIMHCHMUA. O6H_[I/Ie CBCIACHUA,
BHU/IbI, PaCUYCT Ha IMPOYHOCTD.

12

18

2.3

Coenunenusd ¢ Hatarom. O0IIe CBEACHMS,
crocoObI COOPKH, pacueT Ha MPOYHOCTb.

12

18

2.4

Pe3n0oBbIe coequaenusa. O0mue cCBeaeHuS,
KJIaCCU(UKAIINS, CIIOCOOBI H3TOTOBJICHUS,
pacueT Ha MPOYHOCTh

12

18

2.5

IlImonouHble coenuHenust. OOIme CBeIeHu,
BH/IbI, IPOBEPOYHBIN pacyeT

12

18

2.6

nuuessie (3y0uaTsie) coequuenus. Oomme
CBEIICHUS, BUJIBI, CITOCOOBI 0a3MpPOBAHUS,

MIPOBEPOYHBIN pacyeT.

12

18




2.7

Kneersie coenunenus. OO0IIMe CBEACHMS,
BHJIBI, paCcUYET HA POYHOCTb.

12

18

Mexanuueckue nepeoauu.

12

12

12

36

3.1

Mexanuueckue nepedauu. Peoykmopul,
MYTLIMUNTUKAMOPDI.
Obwue ceedenus o nepedaue.

3.2

DpuryuonHvle nepedasu: odowue cedeHusl,
Kaaccugukayus, cuivl @ nepeoaye, pacdem.

3.3

Pemennvie nepedauu: obujue ceedenuss, munvl
pemHell, Klaccugukayus, cuivl 6 nepeoaue,
KI11J], pacuem.

3.4

L]ennvie nepedauu. odwue ceedenusl,
Kaaccugpurayust, nepedamoyHoe OmHoueHue,
cunvl nepeoayu, KI1/[, pacuem. L]ennvie
sapuamopbi

3.5

3ybuamole nepedauu: obwue ceedeHnusl,
Ka1accughuxayus, nepeoamoyHoe OmHouleHue,
cunvl 6 nepedauve, KI1/[, mamepuanv
3y0uamulx Kojec, pacuem nepeoat.

3.6

Yepssunvie nepedauu. obuue ceeoeHus,
KAACCUpUKAyUsi, OCHOBHbLE 2E0MEeMPUYECKUE
coomnouwtenus, KII/[, pacuem.

E)Hepzemultecxue Mauiunbl

4.1

Cnocobul pacnpocmparnenuss menia u 6uobl
mennooomena. Tennoobmennvle annapamol.
ODKoHOMUYeCKas U IKOI02UHECKAs
YenecoobpasHoCmb peanbHblX Menioeblx
MAuwiuH, nepcnekmuebl pazeumus u
CO6EPUICHCINBOBANUSA MENTOIHEP2EMUKU.

4.2

Cxembvl, npuHyun oeticmaust, UOeabHbulll YUK
XONI0OUIbHBIX MawuH. Peanvhvie yukiol
VCMAHOBOK

4.3

T'uopasnuyeckue MauuHbl, HACOCH,
auopoosuzamenu. I uoponpugoowi.

Hcmounuku IHepsuu u monjuensvle pecypcol.

12

4.3

Knaccugpurayus ucmoynuxos snepeuu, ux
OCHOBHbIE XaPAKMePUCMuKu.
Hcmounuku suepeuu u npobremot ux
ucnonvzosanus. llepsuynvle u emopuurvie
ucmouHuky sxepeuu. Tennozenepamopeol.
Ilapomypbunnvle ycmaHo8KuU, peakmusHbvle
ogueamenu. J{euecameinsb 6HymMpeHHe20 C2OPAHUL.

12

16

IKkonozuueckue 60NPOCHL IHEP2EMUKU.




Bozobnosnsemvle u He80300H08I5IeMble
sHepeopecypcyl. Tennosvie, amomuule,

4.5 auopasiudecKue d1eKmpoCmaHyuu. 2 2 2 6
Ilepcnekmusvl pazeumus.
Oxonocuueckas 6e30nacHOCmMb UCNOIL308AHUS
Bcero: 44 64 108 216

6. [lepevyeHb yueOHO-MeTOAUYECKOTO OfecTeYeHus s CAMOCTOSATEILHOI

paﬁoTbI Oﬁy‘lalOll_lI/IXCﬂ o AMCIUIIJINHE

6.1. Conep:xkaHue caMOCTOSITEJIbHOI PadOTHI CTYIEHTOB 10 TeMaM

Ne g VYT —— Conep:kanue caMOCTOSITEIbHOM
n/n padoThI CTY/1€HTOB
[TpopaboTka TeOpeTHIECKOro
1 OCHOBHBIE OHATHSI TEPMHUHBI U OIIPECTICHHSL. MmarepHaa, IOUCK HH(OPMaLlMOHHbBIX
Kpurepuu padoTtocrnocodHOCTH. pecypcoB, MOATOTOBKA K
PaKTUIECKOi padoTte
Caapuble coeuHenus. O01ue cBeieHus, pacyer Ipopaborxa Teopemieckoro
2 Ha [IPOYHOCTb, JIOMYCKAEMOE HAPSKEHHUS. MATEpHA1a, HOUCK HHDOPMAIHOHHBIX
[TastHbIe coeTMHEHMUS. PECYPCOB, TIOM OTOBKA K
NpaKkTUYEeCKoil padote
[TpopaboTka TeOpeTHIECKOTOo
3 3akiienounsle coequHenusa. O0Ire CBeaeHus, Marepuaa, TOUCK HHPOPMAIIMOHHBIX
BUJIbI, pacyeT Ha IPOYHOCTb. pecypcoB, MOJrOTOBKA K
PaKkTUYECKOi padoTte
[TpopaboTka TeOpeTHIECKOTOo
4 Coenunenus ¢ HaTsrom. OO1IMe cBeIeHuS, MaTepuaia, IOUCK HH(POPMalMOHHbBIX
croco0bI COOPKH, pacdeT Ha MPOYHOCTb. pecypcoB, MOATOTOBKA K
IIPaKTHYECKON paboTe
Pe3n0oBbIe coennuenus. O01ue cBeneHus, Hpopadotwa Teopermyeckoro
) KJ1acCU(pUKaIs, CIOCOObI U3TOTOBJIEHUS, pacueT MATEpHaa, IOMCK H(pOPMAIHOHHEIX
Ha TPOYHOCTD pecypcoB, MOATOTOBKA K
MIpaKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOTOo
5 Inonounslie coenuuenus. OOIME CBEIEHHUS, MaTepuana, TOUCK HHHOPMAIMOHHBIX
BUJIBI, POBEPOYHBIN pacyer peCypcoB, MOJrOTOBKA K
MpaKTU4YECKON paboTe
[Inuuessie (3youartsie) coenunenus. OOmme lpopaborka Teopermiecioro
7 CBEJICHHUSI, BUJIbI, CIOCOOBI 0a3upOBaHUS, MATEpHA1a, HOUCK HHDOPMAIHOHHBIX
IIPOBEPOYHBIN pacuer. PECYPCOB, MO OTOBKA K
MIpaKTU4YEeCKON paboTe
[TpopaboTka TeOpeTHIECKOTO
8 KneeBrie coequnenus. O0nue CBEACHUA, BUIEI, MaTtepuaa, TOUCK HHPOPMAITMOHHBIX
pacyer Ha IPOYHOCTb. pecypcoB, MOATOTOBKA K
MIPaKTHYECKON paboTe
Mexanuueckue nepedauu. Pedykmopul, Ipopatoria reoperuuccioro
9 e —— Marepuana, TOUCK HH(OPMAIIMOHHBIX

Obwue ceedenus o nepedaue.

pecypcoB, MOATOTOBKA K
MIPaKTUYECKON paboTe




[TpopaboTka TeOpeTUUECKOTO
10 DpukyuonHvle nepedayu: ooujue ceedeHus, MaTepuaia, TOucK HH(HOPMaIIMOHHBIX
Kaaccugurayus, cuivl 8 nepedade, paciem. peCypcoB, OATOTOBKA K
MIPAKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOro
Pemennvie nepeoauu: oowue ceedenus, munwvi
11 . Marepuaa, TOUCK HHPOPMAIIMOHHBIX
pemHueltl, knaccupurayus, cunvl 8 nepedade, KII1/,
12 acuem pecypcoB, HOATOTOBKA K
p ’ MPAKTUYECKON paboTe
L]ennvie nepedauu: obwue ceedenus, [TpopaboTka TeOpeTHIECKOro
K1accughuxayus, nepeoamoyHoe OmHouleHue, MaTepuaia, IOUcK HH(HOPMaIMOHHBIX
13 ’
cunvl nepeoayu, KII/[, pacuem. L]ennvie pecypcoB, NOATOTOBKA K
sapuamopbl MPAKTUYECKON paboTe
3ybuameie nepedauu: obwue ceedenus, [TpopaboTka TeOpeTHYECKOTO
Ka1accughuxayus, nepedamoyrnoe omHouleHue, MaTepuaia, TOUcK HH(HOPMaAIIMOHHBIX
14 ’
cunvl 6 nepeoaue, KIIJ[, mamepuanvl 3y0uamuix pecypcoB, NOATOTOBKA K
KoJnec, pacyem nepeoad. MPAKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOro
Yepssaunvie nepeoauu. oouue ceedeHus, pop P
MaTepuaa, TOucK HHGOPMAIIMOHHBIX
15 Kaaccughuxkayusi, OCHO8Hb»ie 2eoMempuiecKue
pecypcoB, MOJrOTOBKA K
coomnowenusi, KII/[, pacuem. o
PaKTUIECKOi padoTte
[TpopaboTka TEOpEeTHIECKOTO
16 Hcmounuxu snepeuu u npobiemul ux MaTepuana, TOUCK HH(GOPMAITMOHHBIX
UCNONIL30BAHUS. peCypCcoB, TOATOTOBKA K
NpaKkTUYEeCKoi padoTte
Boszobnosnsemvie u neso306Ho615€MbIE
[TpopaboTka TeOpeTHIECKOTo
sHepeopecypcyl. Tennosvie, amomuuie,
MaTepuana, TOUCK HH(GOPMAITMOHHBIX
17 | eudpasnruueckue sanexkmpocmanyuu. Ilepcnekmuguol
pecypcoB, MOJrOTOBKA K
aA36UMUSL. .
P MPaKTHYECKOH padoTe
Oxonozuueckas 6e30nacHOCMb UCNOIb308AHUS

6.2. TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)

He npexycMmorpeHo

6.3. [IpumepHas TemaTHKa pedepaToB

He npexycMmoTpeHo

7. @OHbI OLIEHOYHBIX CPEJICTB

7.1. ®oHA OLEHOYHBIX CPEACTB A5 NMPOBeJIeHUs TeKyIleld aTTecTaluu 00y4ammxcs

Mo AMCHMIIJIMHE

HanmeHnoBanue TeMbI
JUCHUIIIMHbI

CpencrBa Tekymero
KOHTPOJIA

Ilepeyenb KoMneTeHI U
(ykasars mmgp)

OCHOBHBIE TOHSTHSI TCPMHHBI
n onpenenenuss. Kpurepun
paboTOCIIOCOOHOCTH.

[TpakTrueckas padota

VYK-1 VK-6 T1K-3

CBapHbIe COCTMHEHUS.

[TpakTnueckas padbota

YK-1 YK-6 T1K-3

3akiIenoYHbIe COEINHEHMU.

[TpakTrueckas padota

YK-1 YK-6 T1K-3

CoenuHEeHNs C HaTSITOM.

[TpakTrueckas padota

YK-1 YK-6 T1K-3

Pe3p00BEIE COETUHEHMS.

[TpakTuyeckas pabora

YK-1 VK-6 T1K-3

IITnoHoOYHBIE COETUHEHUS.

[TpakTuyeckas pabora

YK-1 VK-6 T1K-3

[Inuuessie (3yOuartsbie)
COCTUHEHHUSI.

[TpakTyeckas pabora

VYK-1 VK-6 T1K-3

KneeBnie COCIMHCHUA.

[TpakTryeckas pabora

VYK-1 VK-6 T1K-3

8




Mexanuueckue nepedauu. [TpakTrueckas pabora VYK-1 YK-6 I1K-3
Peoyxkmopei,

MYTLMUNIUKATOPDI.

DpuryuorHvle nepedauu [TpakTuueckas pabora VYK-1 YK-6 T1K-3
Pemennvie nepedauu [TpakTrueckas pabora VYK-1 YK-6 I1K-3
L]ennvie nepeoauu [TpakTrueckas padora VYK-1 YK-6 I1K-3
3ybuamuie nepedauu [TpakTudeckas pabota YK-1 VK-6 T1K-3
Yepesaunvie nepedauu [TpakTrueckas pabora VYK-1 YK-6 I1K-3
Hcmounuku 9Hepeuu u [TpakTrueckas pabora YK-1 VK-6 T1K-3
npoobremMbl UX UCNONb308AHUSL.

Boszobnosnsemvie u [TpakTudeckas pabota YK-1 VK-6 TIK-3
HeB80300H08Is1eMble

aHepeopecypcol. Ilepcnexmusnvi

PAa36umust SHePeMmu4ecKoll

NPOMBLUIEHHOCMU

Tekymuil KOHTPOJIb OCYILIECTBIIAECTCS HA OCHOBE PEUTHMHIOBOM TEXHOJIOTMM OLICHUBAHUS.
OOyuaromuecs B MpoLecce M3y4eHHUs JUCUUIUIMHBI HaOUparoT peHTHHTOBbIE Oallibl U B paMKax
aTTeCTAllMOHHON HENIEIH MOIY4atoT OTMETKH B COOTBETCTBUM C HAOpaHHBIMU OaljaMH.

Kpumepuu ouenku euooe paoom

[Tocemenue TEKIMOHHBIX 3aHATHIA U TPAKTHUECKUX 3aHATHI 1 Gai.

BroicTynnenne Ha MOpaKTUYECKUX 3aHATUSAX, AaKTHBHOE YYacThe B  OOCYXICHUH,
MIPEACTABJICHUE PE3YJIBTATOB CAMOCTOSATENbHOM paboThl (1-2 Oaia): mepuoaudecKas akTUBHOCTb —
1 Gamnn, akTUBHOE ydacTue B 0OCYX JACHUU MPOOJIeM U MIPAKTHUECKUX 3aaHui — 2 Gaa.

CTyneHT cMOXeT NOY4UTh +5 GallsIOB 3a BRINMOJHEHNUE MPAKTUYECKOM paboThlI.

Peiimunz naan

ba3zoBas yacthb
Bup xontpos ®opma KOHTPOJIA Mumn. Koa- | Make.
Bo 0asiioB | Koa-Bo
0aJ1J10B
KoHTpoJb mocenmaeMocTu IMocemenue JTeKIMOHHBIX, 0 108
NMPaKTHYECKUX
(1abopaToOpHBIX) 3aHATHIH
Hmozo
HaumeHoBaHMe TeMbl Mun. KoJ- Makc.
Bo 0assioB | Koa-Bo
0aJ1i10B
OcHOBHBIE MOHATHS TEPMUHBI U 0 5
OIIpEIEICHUS. Kpurepun
paboTOCIIOCOOHOCTH.
CBapHble COCTUHEHUSI. 0 5
3aKJIeIIOYHbIC COCTUHEHUSI. 0 5
CoenuHEeHNs C HATATOM. 0 5
KonTpoJs padoTsl Ha Pe3p00BbIE COETMHEHNS. 0 5
3aHATHAX [IImoHOYHBIE COEANHEHNS. 0 5
[InuueBsbie (3yOuatsie) 0 5
COCTUHEHUSI.
KieeBble coenuHeHus. 0 5
Mexanuueckue nepeoauu. 0 5
Peoykxmopul, mynomuniuxamopbi.
DpuxyuonHvle nepedayu 0 5
Pemennvie nepeoauu 0 5
[]ennvle nepedauu 0 5
3ybuamvie nepedauu 0 5




Yepssaunvie nepedauu 0 5
Hcmounuxu snepauu u npobaemsi 0 5
UX UCNOIb308AHUSL.
Bozobnosnsiemvie u 0 5
He80300H08I5.eMble
snepeopecypcewl.  Ilepcnekmugol
pazsumus 9Hepeemu4eckoll
NPOMBIULLEHHOCU
Hroro 0 85
Bcero B cemecTpe 139
IMpome:kyTouHasi aTTecTAIUS 5
HUTOI'O 144
IMoaroTroBKa K NPaKTHYECKUM 3aHSITUSIM SIBJISIETCHA 00513aTeIbHBIM YCJIOBHEM MOJTYYeHH S
UTOTOBOM PEHTHHIOBOI OIEHKH 110 IMCHUIIJINHE He 3aBUCHUMO 0T KOJIHYeCTBA
HAKOILJIEHHBIX 02JIJI0B
K npomeskyTo4yHO# aTTecTalliu He TOMYCKAIOTCS 00y4aroluecsi, HabpaBiine B TeYeHHe
cemecTpa MeHee 86 6aJJ10B

Ilpumepot 3a0anuil 014 npaKmu4ecKux 3aHAmuil

Pacuer pe3b00BbIX COeIUHECHUI

3aoaua 1.

Onpenenuts quamMeTp OOJTOB, COENIUHSIONINX KOCBIHKY C TOJIOCOH TOJIIWHON O, Ha KOHIIE KOTOPOi
npunoxena cuia Q (puc.1). lnuna koHconbHO# yacTH |, paccrosnue mexxay 6onaramu t. Pac4ér BHIIONIHUTH
JUIsl OOJITOB, YCTAHOBJICHHBIX B OTBEPCTHH € 3a30pOM U 0Oe3 3a30pa. [laHHble OpaTh 13 TaOIuUIIbL 1.

| l-l Va
|o®

t ¢ l

-y

Puc.1. Coennnenne KOCBIHKH € IOJI0COM

/

S
Q

————————

©

|

Taomnuua 1. Ucxonusle nanusie Ui 3agadnd 1

Bapuant | Q,xH | I,m | t,m | 8, mm
1 10 03] 01 8
2 9 0,35(0,12| 10
3 8 04 1013 10
4 7 04510,13| 12
5 6 051015 10
6 5 05510,16| 10
7 4 0,6 | 0,17 12
8 3 0,7 10,18 10
9 2 0,8 1019 12
0 15 [ 09 02 15

3aoaua 2.

Onpeenurh AMaMeTp M KOJMYECTBO OOJITOB, COCIMHSIONIMX BEHEI[ M CTYIHIy 3yOuaToro Koseca
(puc.2). boatel pacnonoXeHsl Mo OKpyKHOCTH nuameTpoM Di, mepenaBaemas Basiom MommHOCTE N mpu ero
YIII0BOH CKOpPOCTH . Pacu€r BBRIMOMHUTH it OOJNITOB, YCTAHOBJIEHHBIX C 3a30poM M 0e3 3a3opa. Harpyska

10



nocrosHHast. JlaHHble OpaTh U3 TaOIUIBI 2.

UGN ¥

== il

Puc.2. CoenuHeHnne BeHIA U CTYNHLBI

Tab6nuna 2. McxoaHble JaHHbIE IS 33429 2
Bapuanr | N, xBm | ©, pao/c | D1, m
1 160 50m 0,14
200 601 0,2
300 801 0,23
400 90mn 0,25
500 70m 0,5
700 100%w 0,21
1000 110= 0,22
1200 120% 0,26
1300 120% 0,27
1400 130% 0,28

QlO|O|N|O|OIB|IWIN

3aoaua 3.

Omnpenenuts KOJIMYECTBO U JUaMeTp OOJITOB, COEANHSIOMNX OapabaH rpy30Boil J1e0&nku I1aMeTpoOM
D1, ¢ 3y6uareiM Kosecom (puc.3). BonTel pacnonoxeHsl N0 OKPYKHOCTH auaMeTpoM De. I'pysonoabéMHOCT
ne6énxu Q. Harpyska nocrosiHHas. PacuéT BBIONTHUTS JUTst OOJITOB, YCTAHOBICHHBIX B OTBEPCTHE C 3a30POM
u 6e3 3a30pa. JlaHHbIe OpaTh U3 TAOMUIBI 3.

=
N\
N

)

- PR S

D2

2 LN R

Puc.3. Coenunenne 6apadaHa u KoJjeca

Tabmuua 3. McxomHble JaHHbIe JUTs 380490 3

Bapuant | Q, xH | D1, m | D2, m
1 12 0,2 0,35
2 15 0,25 0,4

11



17 03 | 045
19 0,35 [ 0,05
21 0,37 | 0,52
23 04 | 055
25 0,42 | 0,58
27 0451 0,6
29 0,47 | 0,62
31 05 | 0,65

(] Ko} Noo} RN} Nopl o2 [N N OV]

3aoaua 4.

Onpenenuts auamMeTp pe3p0OBOM YacTW Bajla, HA KOHI[E KOTOPOTO MEXIYy [BYyMs IMIaibamu
MOCPEACTBOM CHJI TPEHHs, BO3HHMKAIONIMX NP 3aTsHKKE Talku, 3axara JuckoBas mwia (puc.4).
Comnpotupienue pesanuo Q, muamerp muwibl D1, cpenuuit auamerp 1mait6 D,. Marepuan Bana — cranp Ct5.
Harpyska nocrosiuaasi. Jlanaeie 6paTh U3 TaOIUIHI 4.

Puc.4. Kpenuienue 1UCKOBOM IIWJIbI

Tabnuua 4. Ucxonuele nanuble mid 3aaadu 4
Bapuanr | Q, xH | D1, m | D2, m

1 20 0,9 | 0,16
25 0,85 | 0,15
30 0,75 | 0,14
35 0,7 | 0,14
40 0,65 | 0,13
45 06 | 0,13
50 0,50 | 0,13
55 0,50 | 0,12
60 0,45 | 0,12
65 04 | 0,11

Olo|o|N|O|O|RIWIN

3aoaua 5.

Omnpenenuts AuaMeTp pe3bObl HAa KOHIIE Bajla U ycwine, Tpedyemoe sl IPWKaTHs APYT K JApYyTy
MOBEPXHOCTEH KaueHHUs (PPUKITHOHHOM PeI0XpaHUTENbHOM My ThI (puc. 5). C momompio My Thl KPY TALIMA
MOMEHT OT IPIMO3y00ro KoJieca rnepeaéres Ha Baj AuaMeTpoM Uz, B KOTOPOM JIOMTYCKaeMble HAMIPSHKEHHST OT
kpyuenus [t]k. Cpemunii quamerp MydTsl Dep = 5dp. Yrom mexmy obpasyromeil KOHycay ropu3oHTalIbHOM
ocero 0=11/9 panx. Koaduiment tperust Mmexay padbounmu moBepxHocTsmu konycos f = 0,3. Jlannsie 6paTh
u3 TabIuIbL O.

12
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Puc.5. C:xxaTne ppUKIHOHHBIX KOHYCOB

Tab6nuua 5. cxoauble naHHble I 3a0a49d 5

Bapuanr | [tlk, MH/M* | dg, mm
1 24 70
2 23 20
3 22 60
4 21 60
5 20 50
6 19 50
7 28 40
8 16 40
9 15 35
0 14 35

3aoaua 6.
ITogo6path GONTHI TS KIIEMMOBOT'O CoeMHEHUs (puc. 6) MaXxOBHKa C BAJIOM TUaMETPoM dp.
Jlommyckaemoe HamnpshKeHHe Basa Ha KpydeHue [T]k. Harpyska nocrosiHaas. Jlanasie OpaTh 13 TaOiuib 6.

Puc.6. KnemmoBoe coeniHeHHe CTYNHIBI

Tabnuua 6. Icxoquble TaHHbIE 1A 3a1a49u 6

Bapuanr | [t]k, MH/M? | dg, mm
1 21 80
2 20 75
3 18 70
4 16 65
5 15 60
6 14 55

13



7 13 60
8 12 45
9 11 40
0 10 35

3aoaua 7.

Ompenenuts B MONMEPEYHO-CBEPTHOH MydTe (puc. 7) aumamerp OOJTOB, PACIOJIOKEHHBIX IO
OKpY)XHOCTH nuamerpoMm Di B kommyectBe M mryk. [lepemaBaemass BajgoMm momrHOocTh N Tipu yrioBoi
ckopocTH . Harpy3ska mocrosiaHasi. Pacu€r BBIMOTHUTSE [Tt 0ONTOB, YCTAHOBJICHHBIX B OTBEPCTUU C 3230POM

u 0e3 3a30pa. [lanabie Opath U3 TaOIHIE 7.
'/ . N
AP

.‘-'a
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| IR I

i

Puc.7. Coenunenne noaymy@dr

Tabnuua 7. Ucxoauble NaHHble I 3a0a4M 1

Bapuant | N, kBm | o, pao/c | m | D1, mm
1 9 8 4 135
2 12 7 4 135
3 14 5 4 155
4 16 9 4 155
5 18 6 4 180
6 22 4 4 180
7 24 5 4 180
8 27 6 6 220
9 30 7 6 220
0 32 4 6 220

3aoaua 8.

Paccuurtars 00JTHI, KpEIAIIME KPOHIITEHH METALTMUECKOM KOJIoHKH (puc. 8). Cuna Q neiicTByeT moj
yriaom o. Harpyska cratuueckas. Matepuan 60atoB ctanb Ct3. KoddduimeHT TpeHus MexXay CTeHOH U
kponmreiiHom f = 0,3. /lanHbie Opath U3 TadIHIIBI 8.

L -
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Puc.8. Kpenuienne kpoHmreitHa

Tabmuna 8. Mcxoauble JaHHbBIE 114 3a1a4d 8
Bapuanr | Q,xH | L,m | C,m | b, m | a, pao
1 8,5 04 1035|055 @9
8 0,451 0,32 0,5 /6
75 1045(0,32| 05 /8
7 051 031|045 /6
6,5 051 031045 0
6 0,55]0,28( 0,4 | w10
55 0,6 | 027| 0,4 /8
5 0,65]0,25(0,35| w/6
45 0,7 10,25 0,35 0
4 0,751 0,23 0,3 | w10

OlO|O|N|[O|OI|BWIN

3aoaua 9.
PaccunTare 00NTHI KIIEMMOBOTO coenuHeHHs (puc. 9) pbluara ¢ BajiukoM nuameTrpom Op. Ha xoHie
pBIUara mpuiIoXKeHa MmocTosiHAas Harpy3ka Q. Martepuan 6ontoB — crans Ct3. [lanHble OpaTh w3 TabmuUIH! 9.

L

Puc.9. Coenunenne ppryara ¢ BaaomM

Tabnuua 9. Ucxoauple naHuble I 3a1a4u 9

Bapuant | Q,H | L, M| d, Mmm
1 1500 | 0,4 60

2 1200| 04 [ 50
3 1100| 0,3 | 55
4 1000 | 0,2 | 50
5 950 | 0,2 | 45
6 1000| 0,2 | 40
7 900 | 0,3 | 35
8 800 [ 0,3 | 40
9 1100| 04 [ 35
0 1300 | 0,4 [ 40

3aoaua 10.

OnpenenuTts auaMeTp CTepKHS rpy3oBoro BuHTa (puc.10) ¥ riyOMHY BBUHYHBAHHS B KOPITYC IUIS
CITy4aeB, KOT/ia KOpITyC BBIMOIHEH u3 aropamomMuaus -1, ayryra CU18-36 u cramm Ct3. ['py30B0Oii BUHT
HarpyxeH cuioit Q. Marepuan BuHTa — ctanb 25. Jlandsie Opath u3 Taduib 10.

15



Puc.10. I'py3oBoii BUHT

Tabmuna 10. Mcxonnsle ganusle 14 3agadn 10
Bapmanr | Q, xH
1 12
14
15
16
18
20
25
27
30
32

OlO|O|N|O|OIB|IWIN

3aoaua 11.
Paccunrars 60ATOBOE COeMMHEHNE KPBIIIKA C MIJIHHIPHYECKAM COCYIOM JJIS CXKATOTo rasza (puc.
11) nst NCXOMHBIX JAHHBIX, IPUBEAEHHBIX B Ta0. 11.

- D ot
T

. IBE .! E . 1

N 777777777 )\
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Puc.11. I'py3oBoii BUHT

Tabnuma 11. Mcxomuble maHuble mist 3agaan 11
Pl Do! Dl PY DO! Dl

MIlIa| MM | MM Bapuant MIla| MM | MM

1 0,55]1400|540[ 13 0,701520] 710
0,60(410{560] 14 |0,75|530|720
0,65(420(580] 15 0,80(540(730
0,70(430{600] 16 0,50 (550( 740
0,75(440(620] 17 0,45 [560( 750
0,80(450(630] 18 0,40(570( 760

Bapuant

(o0 N2 N IF - NOVH § \V]
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7 0,50]460|640[ 19 |0,55(580(770
8 0,45]470|650[ 20 |0,60(590(780
9 0,40]480|660[ 21 |0,65|600[790
10 [0,55|490|670[ 22 ]0,70(610{800
11 ]10,60{500(680] 23 |0,75(620|810
12 10,65|510{700] 24 |0,80(630]|820

3aoaua 12.

Onpenenurs guameTp OOJITOB, COEMHSIONIMX OapabaH rpy30Boi jebeaku quaMetpom D ¢ 3y0daThiM
kosecoM (puc.12). bonTel pacmonoxeHsl Mo OKpykHOcTH auameTpoMm Di. Tsrosoe ycwmmume, pazBuBaemoe
nebenxoii Fi(Tabmuna 12). Harpyska nocrosHHas. bonTsl MocTaBieHbl B OTBEPCTHE C 3a30poM M 0€3 3a30pa.
KommaecTBo 601TOB Z.

O W "™

]

S " = ; =

Puc.12. Coennnenne 6apadana jiebeJKH ¢ KOJeCoM

Tabmuna 12. Mcxonnble qaHHble 114 3aga4n 12

BapuanTsl
1 2 3 4 5 6 7 8 9 0
FoxH | 12 | 18 | 25 [ 30 [ 35 [ 20 | 15 | 25 | 16 | 27
D, mm | 250 [ 300 | 300 | 350 | 350 | 350 | 450 | 400 | 400 | 450
D1, mm | 350 | 400 | 450 | 500 | 520 | 550 | 580 | 600 | 620 | 650
Z, LT 4 6 8

3aoaua 13.

Omnpenenuts B MOmepeyHo-cBepTHON My(Te (puc.13) muamerp 6ONTOB, PaCHOIOKEHHBIX IO
okpyxkHocTH auameTpoM D B xonmuectse z. [lepenaBaemast, BaioM MOIIHOCTE P mpH yrioBoi CKOpOCTH
o (tabmuua 13). Harpyska nocrostHHasi. PacueT BbIMONHUTD 47151 OONTOB, YCTaHOBJICHHBIX B OTBEPCTHE C
3a30poM u 0e3 3a3opa.

p RN SR
Puc.13. [lonepeuHo-cBepTHaAsE My(Ta
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Tabmuna 13. Mcxonnble gaHHble 1714 3agadn 13

Bapuantsl
1 2 3 4 5 6 7 8 9 0
P, kBt 7,0 50 95 6,0 10,0 8,0 6,0 19,0 16,0 18,0
U, pan/c 21,0 20,0 25,0 15,0 25,0 20,0 15,0 30,0 25,0 10,0
D, Mmm 135 135 155 155 180 160 170 150 170 220
Z, IIT 4 6
3aoaua 14.

PaccuuTars 00NTHI, KOTOPHIMHU CTOMKA MPUKpEIIIsieTcs K muTe (puc.14), mo naHHbIM Tabnuisl 14.
Harpyska crarnueckas. marepuan 6ontoB — ctais Cr 5.

A\ F
F
| - ]
. |
= =
Puc.14. Kpensenue cToiKM K NJIUTE
Tabmuna 14. UcxonHsle nanHble 1 3agayu 14
BapuanTsl
1 2 3 4 5 6 7 8 9 0
F, xH 10 8 10 9 11 10 6 7 8 9
o, paj /3 /4 /6 | w4 | w6 /4 /3 | /3 /6 /4

3aoaua 15.

Omnpenenuts nuamerp GyHIAMEHTHBIX OOJITOB, KPEISIINX CTOHKY K OETOHHOMY OCHOBaHHIO
(puc.15). bonTel NpUHSTH ¢ MeTpUIecKoi pe3pooil. Ha kpoHmTelin neiictByer cuna F (Tadbmuma 15) .
Harpyska crarngeckas. Matepuan 60i1roB — Ctans 15. Pasmeps! ocHOBaHus —a | D.

18
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Puc.15. Kpenjienue cToiiku kK 06 TOHHOMY OCHOBAHUIO

Tabmuna 15. Mcxonnsle qaHuble 114 3aga4n 15

BapuaHnTsl
1 2 3 4 5 6 7 8 9 0
F, xH 10 8 9 8 9 10 8 7 8 8

a, MM 200 200 200 350 350 350 350 350 200 200
b, MM 100 120 130 120 110 100 120 90 110 130
o, paj /3 /4 /6 /4 /6 /4 /3 /3 /6 /4
h, Mmm 400 450 500 550 600 650 700 750 800 850

3aoaua 16.

Omnpenenuts TuamMeTp pe3b00BO YacTH Bajia, Ha KOHIIE KOTOPOTO MEXAY JIByMs IaibaMu
MOCPECTBOM CHJI TPEHHSI, BOSHUKAIOIIMX NPH 3aTsDKKE FaiKy, 3akaTa JucKoBas nuia (puc.16).
Comnporusnenue pezanuto F, muamerp sl D, cpepnuit nuametp maitd D (tabnuma 16). Matepuan Bana -
craib Ct 5. Harpyska noctosiHHas.

2’/"!/II
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Puc.16. Pe3n0oBast 4acTh Bajia

Tabmuna 16. Mcxonnble gaHHble 1714 3a1a4n 16

BapuanTsl
1 2 3 4 5 6 7 8 9 0
F,H 400 500 600 450 400 450 500 550 600 650
D, M 0,9 0,85 0,75 0,7 0,65 0,6 0,55 0,50 0,45 0,4
Di,m | 0,16 0,15 0,14 0,14 0,13 0,13 0,13 0,12 0,12 0,11

3aoaua 17.

Onpenenuts quamMeTp 0OJTOB, COSAUHSIONIUX BEHEIl U CTYNUILy 3yO4yaTtoro kojieca (puc.17). boater
pacmoyoxkeHbsl O OKpyXHOCTH nuameTrpom D. IlepemaBaembrii kpyTsmmii MoMeHT 7, dmcIo O0ITOB
Z (tabmuia 17). BonTel yCTaHOBIIEHBI B OTBEPCTHS € 3a30poM. Harpyska mocTostHHaS.

W, <

Puc.17. CoenuHeHue BeHIIa M CTYNHIILI 3y0UaTOro KoJjeca

Tabmuma 17. Mcxonusle qaHHble 11 3agadn 17
BapuaHnTsl
1 2 3 4 5 6 7 8 9 0
T, Hm 300 350 400 450 700 750 800 900 850 800
D, Mm 140 200 200 250 500 450 400 300 250 280
Z, T 4 6 8

3aoaua 18.
Onpenenuts TuaMeTp pe3bObl MIMIIBKY CTAHOYHOTO MpuxBata (puc.18) mo naHHbM Tabmuisr 18.
Henocraromuymu TaHHBIMA 33/1aThCSL.

20



Puc.18. llInujibka cTAHOYHOTO MPUXBATA

Tabmuna 18. Mcxonnsle ganHble 114 3aga4n 18
Bapuantsl
1 2 3 4 5 6 7 8 9 0
F, kH 40 45 5,0 5,0 4,0 45 55 55 6,0 6,5
a, MM 120 130 140 150 165 160 175 180 190 200
b, MM 160 150 140 140 130 135 140 150 160 160

3aoaua 19.

Omnpenensth nuamerp OOJNTOB, COSAMHSIOMNX KOCHIHKY C IOJIOCOBOW cTanbio (puc.l19), Ha KoHIe
KOTOPO#i mpritoxkeHa Harpyska F. J[inHa KoHCONMbHOM yacTH |, paccrosnue Mexxy 6oaramu t (Tabmuma 19) .
Pacdet BBITIONHUTH /7151 OONTOB, YCTAHOBICHHBIX B OTBEPCTHE C 3a30POM.

T~ |

:

L’.—-—"‘—-l -
t |+ |4

g -y o e -

Puc.19. Coenunenue KOCLIHKH € MOJOCOBOH CTAJLIO

Tabmuna 19. Ucxonusle nanHble 11 3aga4n 19
Bapuantsl
1 2 3 4 5 6 7 8 9 0
F, xH 1,0 15 0,8 1,2 0,8 0,6 1,0 0,9 0,8 0,7
I, Mm 120 130 140 150 165 160 175 180 190 200
t, MM 260 250 240 180 130 220 140 250 160 120

3aoaua 20.
Paccunrate O0dTHI, Kpersimue KpPOHIITCHH MeTammndeckoit koioHku (puc.20). CoenuneHnwue

HarpyxeHo cuinoil F. Pa3smepsl kpoHiuTeiiHa ykasanel B Tabmuue 20. Harpyska crarudeckas. Marepuan
6onTOB - crans Cr 3.
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Puc.20. CoenuHeHHe KOCHIHKH € IM0J0COBOH CTAJIBIO

Tabmuna 20. Ucxonnsle ganusle 14 3agadn 20

Bapuantsl
1 2 3 4 5 6 7 8 9 0
F, xH 8,0 8,5 7,0 6,0 8,0 7,5 55 7,5 8,0 7,0
a, MM 260 150 240 140 130 220 140 250 160 120
b, Mm 250 300 350 400 200 450 500 600 550 400

3aoaua 21.

Onpenenuts auaMeTp O0NTOB (PIIAHIICBOTO COCTUHECHUS BEPXHEH YacTH aBTOKJIABA C €ro KOPITyCOM
(puc.21). laBrieHue >KUIKOCTA BHYTPH aBTOKIJIABa MO0 MaHOMeTpy P, BHyTpeHHHI nuameTp BEepXHEH dacTu
aBToxsaBa D u xommdecTBo 601TOB Z 3a1aHbI B Tabnuie 21. Hemocraromue qaHABIE TPUHATH CAMOCTOSITEIHHO.

I--——-—«-_._,__._
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Puc.21. Coenunenue KOCLIHKH C MOJOCOBOH CTAJLIO

Tabmuma 21. Ucxonnsle qaHHble 11 3a1a4dn 21

Bapuantst
1 2 3 4 5 6 7 8 9 0
PMIla| 15|16 (14|13 12]11(14]| 18] 13| 12
D, mm | 240 200 | 260 | 280 [ 350 | 250 | 250 | 200 | 250 | 280
Z, T 4 6 8

3aoaua 22.

Omnpenenuts HaNpsHKEHWE B CEYCHWH 00JTa, KOTOPOE BO3HHKAET MPH 3aTSATUBAHHU TalKH
HOpMasbHBIM KimtoyoM L=15d (L -anmuna kimroua). Ycunue padbodero, NpuiIoKeHHOE K Kimody, P. McxonHble
JIaHHBIE YKa3aHbI B Ta0nuIe 22.
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Tabmuna 22. Ucxonuble JaHHbBIE 1714 3a1a4d 22

BapuanTsl
1 2 3 4 5 6 7 8 9 0
Hapy>xusiit tuamerp 6onra, mm | 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 30
Yennue pabouero P, H 100 | 120 | 160 | 150 | 100 | 130 | 160 | 120 | 140 | 200

3aoaua 23.

boat Harpy>XCH pacCTAruBarOiuM YyCHUIIUCM P, CO3JaBIIMM B CCUCHHC 6outa HaIps’KEHUEC, paBHOC
npeaciy TCKy4CCTH. OHpCI[CJ'II/ITI) BCIIMYHMHBI HaHpﬂ)KGHI/Iﬁ CMATHUA U CPE3a B pe3l>6e 6oinra. Bricora raiiku H.
Pe3nba METpHUYECKasd C HOPpMAJIbHBIM IIIaroM. I/ICXOI[HI)IG JaHHBIC YKa3aHbI B Ta6J'II/ILI€ 23.

Tabmuna 23. Mcxoanble JaHHbIE 1714 3a1a4u 23

Bapuantsl
1 2 3 4 5 6 7181910
Hapyxupiii tuametp 6osta, MM | 8 10 12 | 14 | 16 | 18 | 20| 24 | 30| 10

Bricora raiiku H, MM 7 8 10 10 | 12 14 (16| 15| 20| 8

Martepuan Gonra Crans 40 Crans Ct1.3 Cranb 45

Martepuain raiiku Crans Crt.3| Cepsiti uyryn CY 12-32 | 6pon3za bp AXK 9-4
3aoaua 24.

OnanneBas MypTa mepenaeT KpyTAIIUH MOMEHT My, (puc.22). Hapyxueid auamerp mydter D,
auamerp npotodku D1, nuamerp Bana d, anamerp mo ocsam 60nToB dz, yncno 601ToB Z. OnpesennTsb pasmepsl
0O0JITOB [UTSI ABYX CIIydaeB IOCTAHOBKH MX B OTBepcTHs: 1) ¢ 3a3opoM, 2) 6e3 3a3opa. McxomHble maHHBIE
yKa3aHbl B Ta0nuie 24.

=1

-

Puc.22. ®daanueBas mygra

Tabmuna 24. cxonusle JaHHbBIE I 3a1a4d 24

Bapuantsl
1 2 3 4 5 6 7 8 9 0
Mg,am| 10 | 8 | 12 ( 14| 15| 16 | 18 [ 20 | 15 | 18
D, mm | 250 [ 250 | 205 | 205 | 280 | 300 | 350 | 400 | 350 | 300
D;, Mm | 100 | 100 | 110 | 110 | 120 | 150 | 150 | 180 | 150 | 150
dvv | 25 | 25 [ 30 | 30 | 35 | 35 [ 40 | 50 | 45 | 40
d2, mm | 200 | 200 | 200 | 200 | 210 | 250 | 280 | 300 | 280 | 250

3aoaua 25.

Iaiika BAHTOBOT'O JIOMKpaTa HarpyxeHa cuioi P. Hapyxusiii quamerp BunTa d. OnpeaenuTs BBICOTY
raiik ¥ pazmepsl Oypra. VicxoiHble JaHHbBIE YKa3aHbl B TA0IUIlE 25.

Tabmuna 25. Mcxonuble qaHHbIE U1 3a1a4u 25
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BapuanTsl
1 2 3 4 5 6 7 8 9 0
HapyxHnsiii nuametp 6onra, mm | 1000 | 1500 | 2000 | 2500 | 1500 [ 2000 | 3000 | 3000 | 3500 | 4000

Bricora raiiku H, MM 26 30 36 40 30 36 46 36 40 45

Martepuan Gonta MeTpHUYeCcKas TparnenenaabHast OpSMOYTOJIbHAS

Martepuan raiku Crans Ct.4 Ceporit uyryn CY 15-32 Bp AXK 9-4
3aoaua 26.

CompoTHBIIEHNE PE3AHNIO TUCKOBOH IHIIBI (pric.23) P, muameTp IMHiIsl — O3, THaMeTp 3aKUMHBIX a0
— do, muametp otBepctHs B mwie — 0i. OnpenenuTs pa3Mepsl pe3b00BOro0 KoHIa Bajia. VICXOMHBIC naHHBIC

yKa3aHbl B Ta0nuIe 26.
Fe)
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Puc.23. JuckoBasi nuia

Tabnuua 26. Mcxonuble qaHHbIE IS 3a0a4u 26

Bapuantel
1 2 3 4 3] 6 7 8 9 0
PxH| 1 2 3 35| 4 |42]15(08(25]18
ds, mm | 500 | 450 | 500 | 700 | 400 | 500 | 500 | 700 | 500 | 400
dz, Mmm | 200 | 200 | 200 | 300 | 200 | 250 | 150 | 300 | 150 | 150
di, mm | 80 | 100 | 100 | 100 | 100 | 80 | 60 | 70 | 60 | 60

3aoaua 27.

Pabouwmii 3aTsruBaeT raiiky 0onTa Kiaro4uoMm ¢ JuinHO# pykositku L=15d, rae d — HapyHBbIi auameTp
pe3sObI OoIITa, 0 MOSIBIICHUS B CTEP)KHE 00JITa HANIPSHKEHUH, PaBHBIX MIpeesTy TeKydecTd. Paszmep moJ Ko
y raiiku — D. Onpenenuts ycuiue padodero Ha kitoue. McxoqHble TaHHBIC YKa3aHbl B Ta0uIe 27.

Tabmuna 27. Ucxoanble JaHHbIE 171 3a1a4n 27

Bapuantst
1123|4567 [8]9]0
d, mm 8 110|112 14| 16| 18| 20| 24| 27| 30
D, mm 14117 (1719222427 30| 32| 40
Martepuan Gonra Craib c1.3 Craunp 40 Craip 20

3aoaua 28.

JIBe mi1acTUHBI COEUHAIOTCS OonTamu (prc.24) 1 HarpyKeHbl ycunreM P. BonTel nocTaBieHbl B OAUH
psaa. Yucno 6oatoB — Z. OnpenenuTs JuaMeTp OONTOB IPH MOCTAHOBKE MX B OTBEPCTHE C 3a30pOM U 0e3
3a3opa. Mcxo/Hble JaHHbIe yKa3aHbl B Tabmwie 28.
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Puc.24. Coennnenue mjiacTuH 00J1TaMH

Tabmuna 28. Mcxonusle qaHHbIE 11 3a1a4d 28

Bapuantsl
1 2 3 4 5 6 7 8 9 0
P, xH 10 5 7 12 40 45 60 30 40 50
z 2 2 3 2 2 2 3 3 2 3
Marepuan 6onra Bponza bp AXK 9-4 Crans c1.3 Ceperit uyryn CU 12-28
Tomuusamnacruset | 8 | 4 | 5 [ 10 [ 10 | 8 | 8 10 | 12 | 14

3aoaua 29.
bont ¢ HapykHbIM auameTpoM d HarpykeH OCeBbIM ycuiaueMm P. B pesynbrare HETOYHOCTH B

00paboTKe LEHTP TSHKECTH OMOPHOIT IIOBEPXHOCTH FOJIOBKH CMEIICH OT OCH 00JITa Ha BennuiHy . Ha ckénbko
(B %) HanOonbLIMe HOPMAIBbHBIC HANPSDKEHHUS B MOMEPEYHOM CEUEHHH ATOTO 00jiTa OyayT OoJblie, YeM y
00J1Ta, U3rOTOBIEHHOTO TOYHO. MIcX0/MHbIe JaHHbIe yKa3aHbl B Tabmuie 29.

Tabnuna 29. Mcxomuslie JaHHBIE 118 3aga4u 29
BapuaHnTb!
112134516 7[8[9]0
dvv |[12(14]116]| 18| 20| 24(27130]| 36| 14
PxkH| 6 | 7] 6(10(10]12]15(15|120] 5

§ wu|3|4|3|4|6|la|5]|6]6

3aoaua 30.

Prrdar HenmoIBMKHO coeTMHSETCS C BajloM (pHc.25) u HarpyxeH cuinoi P. Yucno 001ToB — Z, nuaMeTp
Baja D, paguyc peruara R. Onpenenuts pazmepsl 001ToB. Matepuai Bana Cranb 45. Martepuan peryara cepbiit
gyryn CY 12-28. Ucxonnsie nanHble ykazanbl B Tadmuie 30.

Puc.25. CoennneHue psyara ¢ Bajaiom

Tab6muua 30. Ucxoauble nanuble mid 3agauun 30

Bapuantsl
1 2 3 4 5 6 7 8 9 0
PxH| 1 |15(15(18|08| 1 (05|08 1|05
D,mm| 20 [ 25| 30| 35| 40 | 45| 50 | 55 | 60 | 65
R, mm | 200 | 250 | 300 | 350 | 350 | 350 | 400 | 400 [ 400 | 450
z 1 2 1 3 2 2 1 1 2 2
a,mm | 25 | 30 | 35| 40 [ 45| 50 | 55| 60 | 65 | 70

3aoaua 31.
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Onpenenuts aAuaMeTp O0JITOB, KPETSAIINX PYKOATKY phruara (puc.26). KoaddumumeHT Tpenus Mexy
mractiuHamu f=0,15. Pacuer mpomsBecTH IS ABYX CIy4aeB IOCTaHOBKHM OONTa: ¢ 3a30poM W 0e3 3a30pa.

Hcxonnple nanHbIe yKazaHsl B Ta0muie 31.

oA AT |
S A Ry

Puc.26. PykosiTka psruara

Tabmuna 31. Mcxonusle gaHHble 11 3agadn 31

Bapuantsl
1 2 3 4 5 6 7 8 9 0
Harpyska P, kH 0,451 0,30 (0,50 055|0,60(|0,70] 0,75 0,65 0,80 0,90
Paccrostane mexay Oonrtamu a, MM 60 60 70 80 | 100 | 120 | 140 | 160 | 150 | 170
Jnmnaa peraara L, Mmm 1000 | 1000 [ 900 | 850 | 750 | 600 | 650 | 650 | 500 | 500

3aoaua 32.
PaccunrtaTh 0OITHI, KOTOPBIMH T10JI0CAa KPENUTCS K IIBEJUIEpHOU Oayike (puc.27). Pasmepsl 001TOB

OTIPEACIIUTD JIJIS IBYX CIy4aeB, KOTJa OHU CTOST B OTBEPCTHUSX € 3a30poM u 0e3 3a3opa. KoadduimeHnt tpeHus
Mex Iy Toocoit u 6ankoii f=0,15. Mcxoatbie qaHHbIe YKa3aHbl B TA0OIHIE 32.
C 7 1
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Puc.27. KpenieHue moJiocobl K 0ajike

Tabmuma 32. Mcxonuble JaHHbBIE U1 3a1a4d 32
Bapuantel
1121345167 [8]9]0
PxH 10| 5| 8 (12(14|10|14| 8 | 15] 9
o, rpan | 45130 45|45|30(35]|25]20]| 25| 60

3aoaua 33.
BonTel ¢ 3KCLEHTPUYHOHN TOJIOBKOW HarpyXeHbl nonepedHoi cunoit P (puc.28). Uuciao 60ATOB z.

Koabdunuent tpenus B crbike f=0,15. Onpenenuts nuaMeTp OONTOB MPH yCTAHOBKE X B OTBEPCTHE C
3a30poM u 0e3 3a30pa. McxoHble JaHHbIC YKa3aHb! B Ta0uie 33.
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Puc.28. BoaTtel ¢ 3kCIeHTPUYHOM T0JIOBKOM

Tabnuua 33. Mcxonuble naHHbIE I 3a0a4u 33

BapuanTsl
112(3|4]5]/6]7]|8[9]0
PxH|[10(5]|15|7[4(20(25(8] 12| 30
zymr. | 3|11 21|13 |3 [|1| 2|2
3aoaua 34.

Kponmreitn kpernutcss K OeToHHOM 1ure Oontamu (puc.29). Yucino OonroB z. Harpyska,
neiictBytomas Ha  KpoHmTewH, P.  Koaddummenr TpeHHs  MeXIy ~— OCHOBAaHHMEM U IUTUTON
f=0,1. Onpenenuth quamMeTpbl 601TOB. VIcXOIHbBIC TaHHbIE YKa3aHbl B TabsmIe 34.
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Puc.29. KpemjieHue kpoHiuTeliHa K 0eTOHHOM IJINTE

Tabmuna 34. UcxonHele faHHble 1 3a0ayn 34

Bapuantel

1123|456 7[8]9(0
P, xH 10| 5(10] 8 |10(15]18| 9 | 12| 10
o, rpaj 20130]40]145|60|20|30|40| 45|60
412 (2|41 4|2)4]|4

Z, yncno oonrtoB | 4 | 2

3aoaua 35.

Onpenenuts pazMepbl OOITOB KiIeMMOBOTO coeanHeHus (puc.30) mpu ycloBHH: a) CHja CABUTAET
KJIEMMY BJIOJIb OCH Baia; 0) cujia BpamaeT KJIeMMy BOKPYT OcH BaJsia. VicxonHble TaHHbBIE yKa3aHbl B TabJuLe

35.
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JICMMOBO€ COC/IHMHCHUC

Tabnuua 35. Mcxonuble naHHble I 3a0a4u 35

Bapuantsl
1 2 (3|45 6 |7] 8 19] 0
P, kH 1(15(2(4f1|15[4]15]|3]|35
Z,uucao 6omroB | 2| 2 |4|412| 2 [4] 2 |4 4
MaTeprall KJIEMMBbI Cranp YUyryu bpon3sa

3aoaua 36.

Omnpenenuts quaMeTphl OOITOB COCTMHEHUS, HATPYKEHHOTO ToriepeuHoi cunoi P (puc.31). Yucno
0oxTOB z. 3amavy pemaTh B ABYX BapwaHTax: 1) OONTHI MOCTaBIEeHBI 0e3 3a30pa, 2) OONTHI MOCTABICHBI B
oTBepcTHs ¢ 3a30poM. McxomHbIe qaHHbIe yKa3aHbl B Tabmuie 36.
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Puc.31. COC}IHHCHI/Ie, HArPY KeHHOEe MOoNepPeYHoii CuJioi

Tabnuua 36. Mcxonuble qaHHbIE IS 3a0a4U 36

Bapuantsl
1123|456 ]7|8[9]0
P, xH 10( 15|20 25| 30| 35( 40| 45| 60| 80
YUucnoGonroBz | 2 | 2 (2| 4| 4| 4] 6| 2| 4] 6

3aoaua 37.

Paccuurtars 00THI QIIAHIIEBOTO COSAMHEHHUS BOJOIIPOBOAHBIX TPYO (prc.32) MpH yCIOBUHM: JIaBIICHUE

mo MaHoMmeTpy P, at™, muametp TpyOsr D, uncio 6onros z. Matepuan Tpy6 — ctanb Ct.3. UcxoaHbple qaHHBIE
yKa3aHbl B Tabnume 37.
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Puc.32. ®1aHneBoe coequHeHHEe BOAONMPOBOIHBIX TPYO
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Tabmuna 37. Ucxonnble JaHHbIE 1714 3a1a4n 37

BapuanTsl
1 2 3 4 5 6 7 8 9 0
P, atm 3 4 5 6 7 8 9 | 45|55 65
D, mm 100 | 120 | 150 | 100 | 150 | 120 | 200 | 100 | 200 | 200
Yucao 00aTOB Z 4 6 6 4 6 4 8 6 8 8
MaTepuai MPOKIAIKH Pe3una Kapron ATroMUuHHIA

3aoaua 38.
PaccuuTath BUHT 1 Taliky MexaHu3Ma 0TBOJKH MydThI (puc.33). Cuna, nelicTByromas Ha raiiky2P.
Jlnnna BunTa |. VcxoqHble naHHBIC yKa3aHbl B Tabmune 38.
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Puc.33. Mexanusm oTBOAKH MY} ThI

Tab6numa 38. Mcxomuble naHHbBIE IS 3a0a4u 38

BapuanTsl
1 2 3 4 5) 6 7 8 9 0
2P, xH 10 | 12 9 8 | 10 | 12 9 10 12 8

I, Mmm 400 | 350 | 400 | 400 | 500 | 400 | 350 [ 500 | 400 | 450
Tum pe3bObl IIpsimoyrosibHas Merpuueckas | TpaneueunanbHas

3aoaua 39.

Paccunrtars HMHUIBKH, KOTOPBIMU KPBIIIKA KPETIUTCS K TapoBOMY IIMIUHAPY (puc.34). [laBnenue napa
B WIUHAPE MEHIETCS OT Pmin=0 10 Pmax. BEyTpeHHMI1 nuamertp mwimHApa D. McxoaHbie nanHbIe yKa3aHbl B
Tabmune 39.

A

N

Puc.34. KpenyieHue KpbIIIKHM K TAPOBOMY HMJIUHAPY

Tab6nuua 39. Ucxonnble naHHble I 3a0auu 39

BapuanTsl
1] 23|45 [6]7][8[09]o0
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Prax, aT™M 2 3 4 351 25 2 3 4 45 5
D, mm 310 | 320 | 330 | 340 | 350 | 360 | 370 | 380 | 390 | 400
D1, Mmm 410 | 420 | 430 | 440 | 450 | 460 | 470 | 480 | 490 | 500
Ywucno 601TOB Z 12 112 (12 |12 | 15| 15| 15| 12| 15 | 15
Martepuai MpoKIaIKu be3 npoxnaaku Acbect Kapron

3aoaua 40.
Paccunrars BUHT W TaliKy mpecca Juid CrHOaHuUs IBYTaBPOBBIX Oanok (puc.35). PaccrosHne Mexmy
OMOpHBIMH NaraMu nipecca L. cxonubie nannbie ykazansl B Tadmuie 40.

i s T
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Puc.35. Ilpecc a5 cru6anus AByTABPOBBIX 0AJIOK

Tao6nuua 40. Ucxonuble nanuble s 3agauu 40

BapuaHnTsl
1] 2 31 45| 6 71819 0
L, M 10|11(12)08(|10(12]08(10(12]0,8
Homep nByraBpa | 8 | 10 | 12| 14| 16 | 18 [ 20 | 22 | 20 | 16

3aoaua 41.

Onpenenuts pa3Mepsl 0OJITOB KPETUIEHHUS AIeKTpoIBUTaTeNs K pame (puc.36). Pama crampHas, uncio
00s1TOB Z=4. KpyTsIuii MOMEHT pOTOpa 3JIEKTPOABUTaTeNs M, NaBlieHUE Ha Baj OT peMeHHOU nepenayu Q.
Hcxonnble naHHbIe YKa3aHbl B Ta0uie 41.

2
M 2! = -
q
i | |
.
' 480 | 350
s . #
Puc.36. Kpenuienue 3j1eKTpoABHraTeNIsl K pame
Tabnuma 41. Mcxonnble nanuble 1t 3agaun 41
Bapuantsl
1 2 3 4 5 6 7 8 9 0
M, um | 10000 | 12000 | 13000 | 14000 [ 16000 | 20000 [ 22000 | 25000 | 30000 | 18000
QkH| 1,7 1,6 1,2 1,2 2 2 15 1,5 1 1

3aoaua 42.

PaccuuTarh G60NTH KperyieHus: peaykropa K GyHnameHTHON TuTe (pruc.37). MOMEHT Ha BXOIHOM
Bally peaykTopa M1, Ha BEIXOJHOM Baily M,, JaBleHHE HAa BRIXOJHOHM Bajl OT uenHoil nepenaun Q. Mcxonusie
JIaHHBIE YKa3aHbI B Ta0nuIe 42.
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Puc.37. Kpenuenue penykropa k GyHIaMeHTHOH IJIHTe

Tabmuna 42. Ucxonnsle gaHHble 1714 3aga4u 42

Bapuantsl
1 2 3 4 5 6 7 8 9 0
M, am | 5000 [ 7000 [ 6000 | 10000 | 12000 | 6000 [ 5000 | 5000 | 8000 | 5000
M, am [ 15000 | 20000 | 18000 | 30000 | 30000 | 25000 | 20000 | 30000 | 35000 | 35000
Q, xH 1 1 1,5 1,5 1 1 1,8 1,8 0,7 0,6
I, MM 150 180 190 200 200 220 150 180 200 250

3aoaua 43.
Onpenenuts pa3Mepbl 00JITOB KPEIUICHUS PYYKH C OCHOBaHHEM (pHUC.38) 1 NBYX THIOB OOJITOB
(aucThIx 1 4epHBIX). Yncno 6ontoB Z. Marepuan aeraneir Ct.3. MicxonHble JaHHBIE YKa3aHbl B Ta0nmie 43.
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Puc.38. Kpenjienue pyuku ¢ 0CHOBaAaHHEM

Tabnuua 43. Ucxonuble naHuble I 3anauu 43

Bapuantsl
1 2 3 4 S) 6 7 8 9 0
PxH| 04 ] 05 [06]07]08[09] 1 2 125(15
I, mm | 1000 [ 1200 | 900 | 800 | 700 | 800 [ 600 | 500 | 700 | 700
d,mm | 150 | 150 | 120 | 180 | 150 | 150 | 200 | 300 | 250 | 160

3aoaua 44.
Omnpenenuts pazMepsl QyHIAMEHTHBIX OOJITOB PEYKTOPa, YCTAHOBJIEHHOTO Ha CTalIbHOM IUTHTE
(puc.39). UcxonHble qanHbIe yKa3aHbl B Tabauie 44.
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Puc.39. Kpenuienue pexykropa Ha CTaJIbHOM IJIHTE

Tabmuna 44. UcxonHsle ganuble A1 3agayu 44

BapuanTsl
1 2 3 4 5 6 7 8 9 0
Mz, uam | 100 | 120 | 140 | 150 | 130 | 80 | 90 | 70 [ 110 | 160
Mo, am | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 [ 600 | 650
QkH| 1 [(15]0812(13)14| 1 |15] 1 |08

3aoaua 45.

Omnpenenuts pa3Mepbl OOJNTOB KpEIUICHHS TMPSMOYTOJIBHOM TPyOBl K CTalbHOH IUIMTE, TpyOa
HarpykeHa cuiamu P u Q (puc.40). BoaTel moctaBneHs! B OTBEPCTHS € 3230poM. VIcXoaHbIE TaHHBIC YKa3aHbI
B Tabnuue 45.
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Puc.40. KpenJieHue npsiMoyroJibHoOil TPyObl K CTAJIbHOM MIUTE
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Tabnuua 45. Ucxonauple naHHble 1Id 3aaa4yu 45

Bapuantsl
1 2 3 4 5 6 7 8 9 0
QxkH| 1 |15 2 | 25| 3 |35 4 |45]| 5 6
P,xH| 5 5 5 5 4 4 4 42] 5 5
I, mm | 500 | 500 | 500 [ 400 | 400 | 300 | 300 | 300 | 400 | 400

3aoaua 46.
Onpenenuts pa3Mepbl OOJIITOB KperuleHHue KBajpaTHON TpyObl kK (yHmameHnTHOW tmte (puc.4l).
Bontel mocTaBiieHbl B OTBEPCTHS € 3a30poM. McxoqHbIe TaHHbIe YKa3aHbl B Ta0uIe 46.
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Puc.41. Kpensienune kBagpaTHoi TpyObI K GyHIaMEeHTHON MInTe

Tabmuna 46. Mcxonuble ganHble A1 3agadu 46

Bapuantsl
1 2 3 4 5 6 7 8 9 0
Q, kH 4 5 2 3 [35] 4 6 | 45 38] 15
P, kH 4 5 6 7 8 10| 4 | 45| 6 12
I, MM 600 | 600 | 700 | 600 | 500 [ 500 | 400 | 400 | 500 | 600
Koa¢ddurment tpenns f| 0,110,151 0,11 03| 02|02 04]04]03(0,1

3aoaua 47.
Onpenenuts pa3Mepbl 0ONTOB KperuieHus TpyObl K ¢yHmameHTHOH mute (puc.42). Bonter
MOCTABJICHBI B OTBEPCTHS C 3a30pOM. VIcXoHbIC TaHHBIC yKa3aHbI B Tabmuie 47.
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Puc.42. Kpensenue Tpy0sl K pyHAaMEHTHOI MIUTE

Tab6numa 47. Ucxonuble na”Huble s 3anadu 47

BapuanTst
1 2 3 4 5 6 7 8 9 0
M, um 200 | 300 | 350 | 400 | 450 | 500 | 550 | 600 [ 650 [ 700
P, xH 10 9 8 7 6 5 4 6 5 4
Koaddpurment Tpenns f | 0,11 011 02| 0310203 03(04(03]| 04

3aoaua 48.

Omnpenenuts pazmepsl OOITOB KpeIUIeHHs TPYObI K GyHAaMeHTHOM muTe (puc.43) Iuist ABYX Cliy4yaeB
MOCTaBJIEHHBIX 001TOB: 1) bonThl MocTaBIeHBI B OTBEPCTHA € 3a30pOM. 2) bonThl mocTaBieHbl B OTBEPCTHSA C
HaTsiroM. Yncno 6ontoB z=6. VcxoqHple TaHHBIE YKa3aHbI B Ta0mmIe 48.
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Puc.43. Kpensenue Tpyosl K (pyHAAMEeHTHOH MUINTE

Tabnuua 48. Mcxonuble naHuble I 3anauu 48

Bapuantsl
1 2 3 4 5 6 7 8 9
QkH| 5 6 7 8 9 | 85| 75|65]| 55
P,xkH| 10| 12 | 14 | 15| 10| 10| 12| 6 | 16
I, mm | 600 [ 600 [ 500 | 400 | 400 | 500 [ 500 | 700 | 700 [ 800

ok~ |O

3aoaua 49.
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Omnpenenuts pazMepbl OOJTOB KpeIUIeHUs KpoHIITelHHa K creHe (puc.44). KoadduuueHt TpeHus
MEKy CTEHOH M OCHOBaHMeM KpoHireiina f. icxoauble qanusle yka3zaHsl B Tabmmie 49.
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Puc.44. Kpenenue KpoHIITeliHA K CTeHe

Tabnuua 49. Ucxonuble nanuble i 3agauu 49

Bapuantsl
1 2 3 4 5 6 7 8 9 0
P, xH 6 7 8 7 5 9 |10 11| 12| 15
h, MM 300 | 300 | 300 | 350 | 350 | 350 | 250 [ 250 | 250 | 300
o, Tpajg 25| 25 | 451 45| 30 | 30| 45| 30 | 60 | 30
Kosddunuent tpenus f| 0,2 1 0,251 031 0,2(0,15( 03| 04| 03| 0,2( 04

3aoaua 50.
Ompenenuts pazMepsl OONTOB KpeIUIeHHs peaykTopa K pame (puc.45) mo ciemyronM TaHHBIM
(tabmuia 50). Hegocraromumu pa3mepaMu 3a1aThCsl.

400 |
480

Puc.45. Kpensienne pexykropa Kk pame

|
.

Taomuua 50. Ucxonusie nagusie 11 3agayn 50

BapuaHnTb!
1 2 3 4 5 6 7 8 9 0
M, am | 100 [ 120 | 110 | 130 | 140 150 | 160 | 170 | 180 | 190
M>, am | 300 [ 350 | 400 | 450 | 500 [ 550 | 600 | 650 [ 700 | 750
QkH |18 15|14 12| 10(095(09(0,80( 0,70 0,50
Hem | 20 25 15 18 ( 25| 35 | 20 | 25 15 | 25

3aoaua 51.

Onpenenuts pa3Mepsl 0OIATOB KperuieHus TpyOompoBoga (puc.46). JlaBnenue rasa B TpyOe
HU3MEHSIETCS OT Prmin 10 Pmax. BHyTpeHunuii nuamerp TpyOsi di. TpyOompoBoa HarpeBaeTcs 10 TeMIeparyphbl
t2. Uncno 6ontoB z. VcxoaHble naHHbIe YKa3aHbl B Ta0muie 51. HegocratrommMu pa3MepamMu 3agathbesl.
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Puc.46. Kpensienne pexykropa k pame

Tabmuna 51. Ucxoansle ganuble 114 3aga4dn 51

Bapuantsl

1 2 3 4 5 6 7 8 9 0

Prin, aT™M 5 6 7 8 9 4 3 2 1 0
Prmax, aTM 10|12 | 15| 16| 18 | 15| 14| 8 9 | 10
di, MM 200 [ 100 | 150 | 100 | 250 | 300 | 300 | 200 | 100 | 150
to, rpan 200 [ 250 | 300 | 350 | 150 [ 200 | 300 | 350 | 400 | 450

Martepualt mpoKIJIaaKu Acbect AmomuHUi

z 6 | 46| a|]6|8|12]6]a]6s

Memoodu4eckue yka3aHusi K peweHuUro 3aday

Pemenus 3ana4, kak npaBuiio, BEAYT B CIEAYIOLIEM MOPSIKE.

1) Cocmasnsiom pacuemuyto cxemy coeOUHeHUs U ONPeOeisliom Haepy3Ky, 0etiCmeyIouyio Ha
oonm (6uHm, WNUTLKY).

BHemrnue Harpysku, ICHCTBYIONIME Ha pPe3bOOBBIC COCAMHEHUS, B 3aBHUCHUMOCTH OT YCJIOBHU
Harpy’>k€HUs MOTYT OBITH OCEBBIMH, TOMEPEYHHIMU WJIM KOMOWMHHPOBAHHBIMH, 10 XapakTepy ACUCTBUS -
IIOCTOSSHHBIMHU HJIN HUKJINYCCKHUMU.

[Ipu peiicTBUM MONEPEUHON HATPY3KU PUMEHSIOT COETUHEHHUSI IBYX BUJIOB!

- 0OJIT IOCTABIICH B OTBEPCTHE C 3a30POM;

- OOIIT IOCTaBIIEH B OTBEpCcTHE O3 3a30pa.

a) 8 cayuae YCMAawosKu 60ImMo8 ¢ 3a30poM, 3aTSHKKOW JODKHA CO3[aBaThCsl CHJIA TPEHHs Ha
MTOBEPXHOCTH CTHIKA, MPEBBINIAIOIIAS BHEITHIOK C/IBUTAIOIIYIO HATPY3KY.

[Tpu 5TOM cHla, pacTAruBaroIias OoJIT (BUHT, IIMUIBKY), ONPEACIIACTCS CICIYIOINM 00pa3omM

FE:f'Z'iJ (1}

rae Fg- cuna, neiictByronias Ha Oont; F - BHemHsAs cuBuraroias cuia; K - ko huiueHt
3amaca: K = 1,3...1,5 npu cratudeckoii Harpyske, K = 1,8...2,0 npu nepemenHoii Harpyske; f -
k03¢ ¢unment tpenus B creike: f = 0,15... 0,20 - cTanp mo uyryny (mo cramm); f =0,3... 0,35 - crans (4yryH)
o 6erony; f = 0,25 - cTasp (4yryH) 1o AepeBy; Z - KOJMIECTBO OOJITOB; | - YHUCIIO CTHIKOB B COEJANHEHUH.

0) npu ycmanoske 601mog 6e3 3azopa (10 NEPEXOAHON UITH TTOCAIKE C HATSITOM) CHJIBI TPEHUS B CTHIKE
HE YYUTHIBAIOT, T.K. 3aTsDKKa OONTOB HE o0si3arenbHa. B 3TOM ciydae crepkeHb 0ONTa pacCUMTHIBAIOTHU3
YCIIOBHSI IPOYHOCTH Ha CPE3 U CMSITHE.

[puctynast k pacdery coeiWHEeHHH, W300paKeHHBIX Ha pucyHkax 12, 13, 16, 17, Heobxomumo
YSICHUTB, YTO B 3THX COEIMHEHUSX NEHCTBYET MONEpedHasl Cuia, CTpeMsIIasicsd CABHUHYTb COCIUHSIEMBbIC
JeTalH.

Capuraronyro cpmy OTIPENIEIISAIOT U3 YCIIOBUS pABHOBECHS A€TaJIEH OTHOCHTEJILHO OCH BPAILICHHS:

Zr ZF 2)

3neck Fi— cszHra}omasI CHJIa, IEHCTBYIOIIAs HA THaMETPe PACTIOIOKEHHUS OOJNTOB (BUHTOB, IIMHJIEK)
Din okpy>HBIE CUIIBI, AEHCTBYIONIME HA COOTBETCTBYIOIMX JUAMETPAX; OOBIYHO 3TO - CHJIBI CONPOTHBIICHUS
OT IPUBOAVMBIX B JBM)KEHHUE JIETalICH.

DTy TOMEpeYHyI0 CHWIY YPaBHOBEIINBAET CHUJIa TPEHHUS B CTHIKE COCIUHSEMBIX IeTajiel, KoTopas
obecrieunBaeTcs MpU 3aTsDKKE pe3bOoBoro coenuHeHus. Ilpu 3ToM OonT (BUHT, IINMWIbKA) HOABEPIKEH
PacTsKEHUIO.
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Puc.47

B coepnnennu n3o0pakeHHOM Ha puc. 47 IS HaAe)KHOW Nepelavyr Muiie BpalleHus HeoOXO0auMo,
9TOOBI MOMEHT CHJI TpeHHsI ObUT OoJble MOMeHTa pezanus Ha 20...25%, T.e.

TTP 21,25Tp153 50105%0 F]‘P (D1/2) 2 1,25F(D/2),

rae Frp- cuna TpeHMs, BO3HHUKAIOIIAS MEXKIY HMOJOTHOM HWIBI U IIail0aMu IIpH  3aTSDKKeE
raviku Frp=f - N;

f — koaddureHT TpeHN MKy MHIOH W Imaibamu, npurumaem f =0,12;

N — cuiia 1aBJIeHUS B CTBIKE, CO3/1aBacMast yCHIINEM 3aTSHKKH

FB =N.

B coenunenun (puc.48,a) cuia, AeHCTBYOIIAs Ha BUHT Fg onpenernsercs u3 yciaoBUs paBHOBECHS
Oanku (puc.48,0)

F-(a+b)=Fg-b

il

Puc.48

B cnyuae, korga ycunue NpuiioKeHO aCHMMETPUYHO, JEHCTBYIOLIYIO HArPY3Ky PAacKiIabIBaloT Ha
COCTaBJISIONINE U TIPUBOJAT UX K LIEHTPY TKECTH cThiKa. Ecnu uncno 601TOB B 3a7aue HE YKa3aHo, TO UX
KOJINYECTBOM 3a/1aI0TCSL.

Paccmotpum coennaenus B 3amavax 14, 15, 19, 20 (puc.49 u 50). B atux ciny4asx Harpyska,
MPUIOKEHHAasi ACHMMETPUYHO, PACKPBIBAET CTHIK (M BBI3BIBACT CABHT JieTajeil). Penrenue mojo0HbIX 3a/1a4
SBIISIETCS. KOMOMHUPOBAHHBIM. JeHCTBYIOIIYIO HATPY3Ky Packia/ibIBatOT Ha COCTABIIAIOIINE — OCEBYIO U
MONIEPEYHYI0, A 3aTeM INPUBOISAT UX K LIEHTPY TSHKECTH CThIKA. Tarxke MOXKHO BOCIIONIB30BaThCS
PEKOMEHIAIUSAMHE, N3JI0KEHHBIMH TP PEIIEHUH 33124 IEPBOM TPYTIITHI.
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Puc.49

Puc.50

B pesynbrare 3TOr0 K COEAMHEHHIO, B OOLIEM cilydyae, MPUIIOKEHBL: OCeBask U IONEepeyuHas CUIIBL,
PaBHOMEPHO BOCIIPHHUMAaEMBbI€ BCEMH PE3bOOBBIMH JICTATSIMH, U ONIPOKU/IBIBAIOIINI MOMEHT, CTPEMSIIUICS
PacKphITh CTHIK. V3 ypaBHEHUs paBHOBECHS — yPAaBHEHUSI MOMEHTOB OTHOCUTENBHO IIEHTPa TSXKECTH CThIKA —
OTIPEIEIISIOTCSI CUITBI, JIOTIOJIHUTEIHHO JICUCTBYIONINE HA OOJITHI (BUHTHI, IIIMTHIBKH) B 0CEBOM HAIPaBIICHHH.

Ilo BenmumHe HamOosbIIEHl OCeBOHM (OTpPBIBAIOLICH) CHIIBI U3 YCIOBHS IMPOYHOCTH CTEPKHsS Oonrta
(BMIHTA, UIMWIJIBKK) HA PACTSHKCHUE BEIUUCIISIETCS BHYTPEHHHI THaMETpP pe3bOBbI.

B coemunennu (puc.51) OonThl MOCTaBIEHBI C TPEABAPHTEIHLHON 3aTSHKKOH, oOecrednBaroleit
TepPMETHYHOCTh COCTUHEHMS.

[}~
i

;

£

Puc.51

Buemnss cuna, neiicTyromas Ha 60n1ToBoe coeaunenue Fg, mpeacrapnseT cobok CHIly BHYTPEHHETO
JABJICHUS CKATOT'O BO3yXa BHYTPH €MKOCTH JuaMeTpom D

Fg = P-(r -D?/4)

2) Buibupaiom mamepuan 6Gonma (BUHTA, IINWIBKK), a NOPA HEOOXOJMMOCTH W MaTepua
coequHseMbIX netaned. KpemexxkHbie neTanu oOIIero Ha3HAYEHUS W3rOTAaBIMBAIOT W3 HU3KO- U
cpenHeyriepoauctbix craneit Tuma Crans 10... Crans 35.
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3) Haxoosm oonyckaemvie HanpsiiceHust PaCcTsDKCHUS, CMATHS WK Cpe3a B 3aBUCUMOCTH OT yCIOBHI
paboTHI Pe3LOOBHIX JIETANICH.

JlommyckaeMoe HampsKeHHUE PACTSHKCHUS [Gp] A1 OONTOBOTO COSIUHEHUS HAXOIUTCS W3 YCIOBUS
OTCYTCTBHS TUIACTUYECKUX JedopMariuii. OHO 3aBUCHT OT Ipejielia TEKyUeCTH MaTepraia BUHTA GT ¥ PABHO

[or]= ot/ [s1]. ©)

3meck [St] - KoadduumenT 3amaca mpodHocTH. UuCIeHHOe 3HadeHHe Kod(¢uIpmeHTa 3amaca [St)
PEKOMEHIIyeTCsST BBIOMPATh B 3aBHCUMOCTH OT TEXHOJOrMM cOopku. Ecim Takas cOOpka BBITIONHSACTCS
JMHAMOMETPHYECKIM KJIIOYOM, KOTOPBIH IO3BONSAET CTPOr0 KOHTPOIMPOBATH YCUIME 3aTSKKH, TO [ST]
= 1,3... 1,5. 3arsbKkka npu TakoM BapuaHTe COOPKH Ha3bIBACTCS KoOHmpoaupyemou. OTHAKO B GOJIBIINHCTBE
Clly4aeB KIIFOYM JUIS 3aTSDKKH HE MMEIOT CPEIICTB KOHTPOJS MOMCHTA 3aBHHUYMBAHUS, U B PE3yJIbTaTe CHIIA
3aTSDKKM  OKasblBaeTcs  HeompezeneHHo. COopka, BBINONHSAEMAash TaKUM  KJIFOUOM, CUUTACTCS
HEeKOHMpONUpyemol, U B 3TOM clydYae IelecooOpa3HO yBEIMUYUTh 3HaYeHHWE KoddduiueHTa 3amaca u
NPUHUMATE €ro paBHbIM [S7] = 1,5... 4,0; npuuem HauboMbIINE 3HAYEHUS U3 YKA3aHHOTO MHTEpBaa CleayeT
BBIOMPATH JIJIsl BUHTOB Mabix quaMeTpoB (d <10 MM), y KOTOPBIX BO3MOYKHOCTh TIEPETSHKKHU SBIIETCS O0Jice
BEPOATHOM.

JonyckaemMoe HanpsbKeHUE cpe3a MOXKHO OMPEAETIUTh 110 3aBUCUMOCTH

[tcr] = (0,2... 0,3)o7, (4)
a T0ITyCKacMO€ HAIIPSHKEHUE CMATUA
[6cu] = (0,35... 0,45)07 . (5)

4) Paccuumvisaiom enympennui ouamemp pesvowvt di. U3 'OCT noaduparot 60T (BUHT, IIHIBKY)
¢ OmmkalmmM OONBIINM BHYTPEHHUM JHAMETPOM PE3bOBI.

5) IIposooam npoeepounvie pacuemui.

6) IIpu Heobxo00uMoCmu MONCHO NPOBEPUMDb COCOUHEHUE HA OMCYMCmeEue cO8u2a 10 OCHOBAHHIO,
CPaBHHB CABHTAIOIIYIO COCTABIISIOIILYIO C CUJION TPEHUs], BEI3SBAHHOM 3aTSDKKOM 00ITa (BUHTA, IIMTUIBKHA).

Ecmu matepuian OCHOBaHUS HENOCTATOYHO MPOYHBIA IO CPAaBHEHHIO C MaTepuaioM OOJTOB,
HaTNpUMep: YyTYHHBIH KPOHIITEHH KpemuTcs K OETOHHOH cTeHe (OCHOBaHHWIO), TO CTEHY HPOBEPSIOT IO
MaKCUMaJIbHBIM HANPSDKEHUAM CMSATHUS

E.

2% < fowd ®
rae 2Fj— cymMapHas Harpy3ka Ha 00T, CKUMaromas (CMUHaroIas) OcHOBaHue; Acr— IIIOMalb OCHOBaHMUS,
[6cm] - nomyckaeMoe HAmNpsHKEHHE CMSTHS UL MEHEe MPOYHOW JeTald pe3bOOBOM Mapbl ONMpPEAeIseTCs
cormacHo (5).

Jlonyckaemoe HanpsHKeHUE CMSTHS B CTBIKE JUI KUPIIMYHON KJIa K1 Ha U3BECTKOBOM PacTBOPE -
0,7...1,0 H/MM?; 1u1st KEpIIMYHO#M KJIaKK Ha IIEMEHTHOM pacTsope - 1,5...2,0 H/Mm?; qs Getona - 2...3
H/mm?; nns nepesa - 2...4 H/mm?,

Oone =

lMpumepsbi peweHus 3aday

Ilpumep 1.
CrajibHble TMOJIOCHI, pacTsHyThle cuioi F = 2,8 kH, kpemsrcs ¢ momompio JABYX OOJTOB,
BHIMOJTHEHHBIX 13 cTanu C120 (puc.52). Onpenenuts quametp 0ontoB. Harpyska mocrosiHHas.
£
. | < E 2
F
I Fr2
k L]
£y
Puc.52
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Pewenue.

1. Jlyist 601TOBOTO COEMMHCHUS ¢ HEKOHTPOIUPYEMOH 3aTsHKKOM mpuHIMaeM [sr] = 3,5 (cm. 1. 3).

ITo tabmune mis Ct20 npeaen TekyuecTn Matepuana or= 245 MIla.

Jonyckaemoe HanpsHKeHUE pacTshKeHus 1o (3)

[Gp] =GT/[ST] = 245/3,5 = 70 MIla

2. Heob6xoaumas cuia 3aTsokku 0omra cornmacho (1) Ilpuaumaem: ko>(uIUeHT 3amaca 10 CIABUTY,
auctoB K = 1,6 u koo durment tpeuus f = 0,16

Fe=FK/(fiz)=2,8-1,6/(0,16-2-2) =7 xH,

rae i =2 (cm puc.52).

3. C y4eToM CKpyYMBaHMs BUHTA M3-3a TPEHHUS B pe3b0e pacdeTHas CHIIa 3aTsHKKH 60T

FpAcq = 1,3FB = 1,37 = 9,1 xkH

4. PacueTHblli (BHYTPEHHUI) JUAMETP PE3BOBI

)
dy = ﬂ|4z~;,mg(n- [op] = /4 -9,1- 103 /(- 70) = 13,5um.

ITo Tabauma npuHEMaeM pe3sdy M16 ¢ marom p = 2 mm, asst kotopoii dp = d - 0,94 p = (16 - 0,94-2)
= 14,12 mm.

Ilpumep 2.

[TpubmmkenHo paccuutathd (puc.53): a) OONTHI, Kpemsare K CTeHe KPOHIITEHH, Ha KOTOPOM
YCTaHOBJICH AJIEKTPOMOTOP; 0) yIeNbHOE JaBIIEHHE HA CTEHY.

Hannsie: F= 12 xkH, | = 1000 My, a = 600 mm, b = 300 MM

& 1 aF
240
f-——- F
i a
1 4 o |
® F 5
|
'é 'é L~ ] i
=
e | e
| B | 53
i 1

Puc.53

Pewenue.

1. Harpy3ka kK cCOeAMHEHUIO MPHIIOKEHAa ACHMMETPUYHO, TIO3TOMY BBITTOJIHUM NPUBEACHNE YCHIINA K
OCH CUMMETPHUH coeirHeHus. [[ist aToro cury F mepeHocuM mapaienbHO caMoii ceOe B TUIOCKOCTh
cThika. [IpruknaapBast B IIOCKOCTH CTHIKA CTEHBI C KPOHIIITEHHOM J[BE PABHBIE U TPSMO ITPOTHUBOIIOIOKHBIE
cuiel F, momydaem napy cuit M = F[, onpoKuIpIBAIONIYI0 KPOHIITEHH, ¥ cHily F, cTpemsiiytocst CIBUHYTh
€ro BHH3.

[IpenmonaraeM, 4To KPOHIITEWH ONPOKUBIBACTCS (TIOBOPAYHBAETCS) BOKPYT OCH, TTPOXOISIISH
Yyepes MEeHTp HIKHEro OouTa.

Mowment M = F*/ nomxkeH ObITh ypaBHOBEIIIEH MOMEHTAMH OT CHIIBI 3aTSKKH OOJITOB.

[Ipeamnomnarasi, 9To BepXxHHE TpU 00JITA 3aTIHYTHI KK C yCHIIUEM X1, @ CPEIHUE - C YCHIIHEM X2,
[OJIy4aeM YpaBHEHHUE MOMEHTOB OTHOCUTEIBFHO OCH ITOBOPOTA KPOHIITEITHA

3X1-a+2Xob=Fl.

[MpunuMmas fanee TpUOIMKEHHO, 9TO JAeopMaIii OOJITOB MPOMOPIIHOHATBHBI PACCTOSHUSAM ¢ U D

%yl oun X R X,
—_— ™ HIxXo u e b 1~
X: b ! a
1 MOJICTABIIIEM 3TO 3HAYEHHE B YPABHECHUE MOMEHTOB

bﬂ
3Xy-a+2Xy e =F-l.
OTCI’OZ[a YCHIINE 3aTAKKH BEPXHETO 6OJITa

Fl 12000 - 1000
X = = 3002 & 5710 H.

{1
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Tak kak, KpoMe MOMeHTa, AeiicTByeT eule ycuiue F = 1200 H, narpyxaroiee nornepeyHo Bce OONTEHI,
MocJeIHIE HY>KHO 3aTSHYTh AOTOJIHUTEIBHO, YTOOBI OIYYUTh CHITYy TPEHHUS, JOCTATOUHYIO AJsl YACPKaHUsI
KpoHiureiiHa Ha mecte. [TycTs Vi - qonoiaHuTeNbHAs crila 3aTSHKKH Ha KKIBIH U3 IecTd Gonrtos, a f = 0,3 -
KO2(DPUITMEHT TPEHUS MK TTUTON KPOHIITEHHA M CTEHOH, ITojIarast Ipyu 3TOM, YTO KPOHIITEHH TyTYHHBIH.

U3 ycnoBust HENOABMKHOCTH TUTUTHI

6-Vi-£2F

[Honyuum

V- i 12000

176 6-03

Taxum 006pazom, HeoOxXoaMMas OTHAs 3aTsDKKa O0JITa COCTABUT

Fg = X1 +11=5710 + 6660 = 12370 H.

Tak xak mpu pacueTe HE YUUTHIBAJIOCH BIMSHHE COOCTBEHHOTO Beca KPOHIITEHHAa W BHOpaLuw,
MMEIOIIe MEeCTO MpH padoTe 3JIEKTPOMOTOpa, PACUETHOE YCHIIME IS OOJITa BEPXHETO pAla HEOOXOIMMO
YBEIHYUTH (0OBIYHO AOCTaTOYHO B 1,5 paza)

Fpace = 1,5F5 = 1,5-12370 = 18550 H.

Xo0Ts1 OONTHI CPEAHETO M HUXKHETO PSIOB HECYT MEHBLIYIO HArpy3Ky, YeM BEPXHEro psifa, Bce OOMTHI
JieJTaeM OJTMHAKOBBIMHU.

2. [Ipunumaem, uTo MaTepuai KpoHmTelHa - cTanb Ct 5. Kpennenue kpoHITeitHa ocyiecTBisieTcs
K KUPIIUYHOM CTE€HE, BHIIIOJHEHHOW Ha IIEMEHTHOM PacTBOPE.

3. [y1s 60NTOBOrO COSAMHEHUS ¢ HEKOHTPOJIMPYEMOM 3aTSKKOW MpUHUMaeM [s7] = 2,5 (cM. 1. 3).

o Tabmume g ctamu Ct 5 npegen Texkydectn Matepuaia or= 280 MIla.

Jlonyckaemoe HanpspkeHne pactaxeHus mo (3)

= 6660 H.

[op] = or/[s7] = 280/2,5 = 112 Mna.
4. PacueTHbI BHYTpEHHUH TUaMeTp pe3bObl OonTa

| 4Face  |4-18550
__"JTE'[G?,]_,‘J m-112
IMpurnumaeM 60T ¢ MeTpuUecKoi pe3pboil. ITo Tabmuile BHyTpeHHHI auaMeTp pe3bOb di =
15,294 (d = 18 mm, P= 2,5 mm). O603HaueHue pe3pobr M18%2,5 TOCT 9150- 81.
5. O0miast 3aTsHKKa IEeCTH OOJITOB PHMIKUMAET TUTUTY KPOHIIITEHHA K CTEHE € YCHIHEM
Q = 6F ey = 6-18550 =111,3 kH.
6. [Tmomaap MIUTHl KPOHIITEWHA COCTABIISIET MPUMEPHO (pa3Mepbl KPOHIITEHHA CM. Ha prc.53)

240 + 80 .
AR ———— 700 = 112000 mr~.

7. Ecnin ocHOBaHue (OTMOpHAast MOBEPXHOCTH) BBIIIOTHEHO U3 MaTtepraia (0eTOH, KUPIIMYHAs KiajKa,
JIEpPEBO) MEHee MIPOYHOTO, YeM KPOHILTEIH, TPOU3BOAAT MPOBEPKY MPOYHOCTH OCHOBAHMS MO HAMPSKEHHUSIM

cMsTHs coraacHo (6)

_Q_111300
Yo = 4 T 112000 -

[TomyyenHoe HampsOKeHHE CMSATHS —pPaBHOE G, — 1 MIla  gomycTtumMo, eciW  BBITIOJHUTH
CTEeHY KHPIUIHOM Ha IIEMEHTHOM PACTBOPE Ut KOTOPOi# [6.] = 1,5...2,0 MITa (cm. 1. 6).

= 14,252 Mm.

Ilpumep 3.

Bourtsl kpensienns 6apadana

Paccuutars 6ontel 1 B coeaunennu (puc. 54) nucka 2, K KOTOpoMy IpuBapeH HUIUHAp 3 OapabaHa
JUIsT HAMOTKH KaHarta, co CTynuied 4 o cieayronuM JaHHbIM: cwiia Ha kaHate F = 70 xH; muamerpsr:
Oapabana D = 630 mm, pacnionoxenust 6onToB Do = 560 mm; TommuHa qucka 6 =16 M.
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Puc.54

Pewenue.

1. JImuHa OKPYKHOCTH PACIIOIOKEHUS O0JITOB

Lo= nDo= 1:560 = 1759 mm. Illar pacmomoxxenus 6onros mo miauue Lo pasen (10...12)d, rme d —
Hapy>KHBIH auameTp Oonra. IIpenBapurensHo mpuMeM OonThl ¢ pe3pboit M20, Torna ymcino 6ontoB Z° Ha
mmne Lo 6yzer paBHo:

z’=1759 /(200...240) = 8,8...7,3. [Ipuaumaem Z = 8 (c pacrosoxenueM ux nos yriom 459).

2. Harpyska Ha coeimHEeHHE: BpaIaromii MOMeHT Ha O6apabdane 7= FD /2000 = 70000-630 / 2000 =
22050 Hwm; nentpanbHas cupurarorias cuia (puc.54, 6) F = 70 kH.

HawubGonee wuarpyxenusiM (puc.54, 6) smisercs 6oir 1 (Bexktopsl cui Fru Franredpandecku
cknanbiBaroTcs). Cuibl, eicTByromue Ha 00T 1:

a) o popmyite ot F: Fr = 70000/ 8 = 8750 H;

6) mo popmyite ot 7: Fr=10%22050-280/ (8-:280%) = 9844 H;

B) MoJIHAas casuraromas cmia Fqg = Fg + Fr = 8750 + 9844 = 18594 H.

[Ipu Bparienuun O6apadana B moyioxkenue 5 (puc.54, 6) 6oat 1 pasrpyxaercs:

Fa = Fr— Fr=9844 — 8750 = 1094 H.

3. BapuanT 1. Boxnt 6e3 3a30pa

PacueTHbIil AUaMeTp TIIaaKoro cTep Hs 6onra de:

a) U3 YCIOBHS CMSITHUS 10 hopMmyIie:

d.” =Fa/ (& [oeu]) = 18594/(16:84) = 13,83 mmM, r1ie [6eu] = (0,3...0,4) or. st cBapHOTO U3 cramu Cr3
Oapabana ot = 240 MIla u torna [oey] = 0,35-240 = 84 MIIa. ITo TOCT 7817-80 OGmmkaiimmii 60BN
di=dc = 17 mm; pe3nba M16;

0) mpuHsB Ki1acc pouyHoct Oonta 5.8 (o1 = 400 Mlla), mpoBepsieM cedeHne CTEpKHs Ha cpe3 10
dhopmye:

1=4-18594 / (1-n-17%) = 81,9 MIla < 100 MIIa,

rze [t]ep=0,25-400 = 100 MIla. YcnoBue NpoYHOCTH Ha CPe3 BBIOIHSIETCS.

Jst d = 16 mm amrna | — 1= 28 mwm. J{iist 6apabana (puc.54, a) l,=26 =2-16 = 32 mm. Torna JuinHa
6ounra | momkua pasasTecs |2 + 28 = 60 mm.

Wraxk, naznauaem BOJIT M16-6g x 60.58.016 TOCT 7817-80.

4. Bapuant 2. Boxar c 3a30pom

Kaxk yka3ano B 1.1, npuauMaem Bocemb 0ontoB M20: di = 17,294 mm. TpeOyemas cuia 3aTsHKKU 1O
dopmynenpu F, =0; K=1,4;i=1;f=0,15

Faar = 1,4:18594 / (1-0,15) = 173544 H.

OceBas cuiia Ha 00JITE IIPHU 3aTSDKKE COSTUHEHMS 110 (hopMyJie:

Fs = 1,3-173544 = 225607 H.

Hanpsokenus pactspkeHus B crepkHe 6onrta o hopmysie:

op = 4225607 / (-17,294%) = 960 MI1a.

Tpebyembrii ipenen TeKydecTH MaTepuaia OoJTa: , Te (st
npumepa) [S] = 1,5 — ipu korTpoe 3arskkn. Camblil BHICOKHMI Kiace mpovHocT 12.9 moxer 00eCreunuTh
o7 (12:9-10) paBHbIM TONBKO 1080 MIla, 4T0 HELOCTATOUYHO.

Ortcrona ciienyer, 4To B JaHHOM IpUMepe 0e3yCcIIOBHOE IPEUMYILECTBO UMEET COeJMHEHNE Ha 00NTax
0e3 3a3opa.

o = [Slo, = 1,5+ 960 = 1440 Mla

Ilpumep 4.

KpenieHue KpOHIITEHHA K KOJIOHHE

Paccuutats 6ontel O€3 3a30pa kpemieHus kpoHmreiina 1 (puc.55, @) kK KoJoHHE 2, COCTOsIIEH U3 ABYX
mBemepoB 20, mo crnexyrommM AaHHbIM: cuia F =32 kH; Beuter xoncomu L = 1 m; TommmnHa nmcra
KpoHIITeHa 6= 12 MM; 4HCJI0 OOJITOB B OJJHOM BEPTHKAIBHOM psay Z = 3 (Bcero OOJITOB B YEThIpEX psaax
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12). Pa3Mmepsl KOHCTPYKIIMK TPUBEICHBI HA PUC.55, a; pasMepbl ceuenus miBemwiepa 20 — Ha puc.55, 6, Tae
pasmep a1 = 49.

2

ar Q

200

Pewenue.
1. Hasnawaem Matepuan ocHoBHOH koHcTpykimu cranb Ct3 T'OCT 380-94, y koropoi =
(400...490) MIla, @1 = 240 MIla, 97 = 160 MI]a.

2. Tpebyemas BbicoTa h mcTa KpoHITeitHa 1 U3 yCIIOBUS MPOYHOCTH HA U3THO PU

h’=[6-10M / (8[c]p)]¥? = [6:10%16000 / (12:160)]*? = 224 mm,

roe M =FL/2 = 32000-1/2 = 16000 Hm — u3ru6aromuii MOMEHT Ha OJHOM JICTE KPOHIITEHHA.
[Mpuaumaem h = 250 mm; pasmepst a1 = 46=4-12 = 48 mm,

a1=(b-5)/2=(76-5,2)/2~=35mm,

a=(h-2a1)/(z-1)=(250-2-48)/ (3—1) = 77 MM — pacCTOSIHHE MEX Ly OCAMH OOJITOB.

3. Ha coeaunenue (¢ o/HOM CTOPOHBI KPOHINTEWHA) IeHCTBYIOT Bpamatommii MomeHnt 7 = M = 16000
Hwm u casuratomas cuna F = 16 kH, npunnoskennsie B neHtpe macc O (puc.55, 6) B mi1ockocTu crbika. CHIIb,
pacrpe/elieHHbIe TI0 OonTam, TIoKa3aHbl Ha puc.55, ¢. Haubonee HarpyxeHHBIMH M3 yCJIOBUS CUMMETPUHU
sBIIsIIOTCS 001ThI 1 M 3.

Cuna Fr = F/ (2z) = 16000/ (2-:3) = 2670 H. PaccrosiHust pi 10 oceii 60nTOB:

p13a6= (x2 + y?)Y2 = (1652 + 77%)Y2 = 182 mm; p2s=y = 165 MM,

rae (puc.55, a,6) y=200—a; =200 — 35 = 165 mm.

Cuna Fr1 o popmyie:

Fr1=10%16000-182 / (4-1822 + 2-1652) =15580 H.

CymmMmaphas casuraromas cuna Fg mo ¢popmyne:

Fa = (15,582 + 2,672 + 2:15,58-2,67-0,9066)*? = 18 kH,

e cosy = y/p1= 165 / 182 = 0,9066.

4. Jlomyckaemble HaNpsDKEHH Ha cpe3 B 00aTax Kimacca mpouHocty 5.8 (o1= 400 MlIla):

[t]ep= 0,25-400 = 100 MITa.

Juametp crepxkHs Oonrta 0e3 3a30pa U3 yCIOBHH cpesa 1o hopmMyIie:

do’= [4Fq/ (i0[t]cp]"% = [4-18000 / (1-7-100)]*2 = 15,14 mm.

[e]., % [a],.
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ITo TOCT 7817-80 6mmxaiimmii 6ompinuit de = di =17 MM, uro cooTBeTCTBYET pe3bbe M16. Mcxons
u3 puc.31, npuanmaem mmHy 6oara | = 50 MM, Torma | — I, = 28 mm, otkyma | = 22 mwm.

ITpoBepsieM GOKOBbIE MOBEPXHOCTH COEAMHEHHUS Ha cMsTHE 10 hopmyite, rae Nmin =t =9
MM (puc.56),

>

4
|63

‘ > =3
S T AR
il

Puc.56
MIPH JOITyCKaeMbIX HampspkeHUsIX [6]c= 0,35071= 0,35-400 = 140 MIla:
o= 18000/ (17-9) = 118 MIla <140 MIIa. YcnoBHe IPOYHOCTH BBITOIHIETCS.
5. Jlnuua 6onra (puc.56) I’ =12+ 9+ 5,7 + 4 + 13 + 4 = 47,7 mm, npunsro | = 50 mm.
KoMmiekt kpenexHpIX JeTalei:
BOJIT M16-6g x 50.58 TOCT 7817-80;
'AKA M16—6H.5 TOCT 5915-70;
IIAMBA 16.02 TOCT 10906-78;
IIAMBA 16.65T TOCT 6402-70.

Ilpumep 5.

Omnopa cTAKHOI MY(PTBI

Paccunrars 60nThl KperuieHus: onopbl 1 csokHOM MydThl (puc.57) k aByraspy 2 (Ne 20), ecnu F =
20 xH; ¢ = 120 mm; a = 300 mm; b = 100 mm; by = (b —s) / 4 = (100 — 5,2) /4 = 24 mm.

L7 {
_\_'/ s 2 &y
Ol ' x £ » ,/h /— | '—]
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%

~_ Q=300 Q Q| = =
B
TP
+ F S+ 546+
X3
Xz
Xy
9
Puc.57

Pewenue.

1. OpueHTHpPYSCH HA CPETHUI pazMep OOJITOB, MIPEBAPUTEIHHO IPHHUMAEM OOJITHI ¢ pe3ndoit M16
no 'OCT 7798-70 (pazmep “noj kimrou” S = 24 mm, d; =13,835 MM) — yCTaHOBJIEHBI C 3230POM.

Toraa paccrostaus — (puc.57) aimin = Emin =16 MM, domin = Amin =48  MM; npuauMaem a; = 25
MM, a2 = 50 mm.

Torma B mpeaenax pasmepa a = 300 MM MokHO pasmectuTh Z = (a— 2a1) [ az + 1 = (300 — 2-25) / 50
+ 1 =6 6oaToB (B IBYX psidax z = 12).

2. CorjacHO pachpeieieHHIO Harpy3ku oT uarudaromero momenra M = Fc = 20000-0,12 =
2400 Hm u capuratomeit cuibl F = 20000 H Hanbosiee HarpykKeHHbIM 00JITOM Ha OTPBIB SBIISIETCS 00T 6.

ITo popmyne Fg = 20000 /12 = 1667 H.
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ITo popmyne Fue = 1032400125 / [2-2(125% + 75% + 25?)] = 3430 H.

3. TpeOyemble yCHIIUs 3aTSDKKH OOJITOB:

a) u3 ycrnosus casura mo popmynepu F, =0;i=1; f=0,2; K=1,4

Faar = 1,4:1667 / (1-0,2) = 11670 H;

0) u3 ycnoBusi orpbiBa mo dopmyne, rae K= 1,75; y= 0,25 (cThIk xecTkuit); miomans A = ab =
300:100 = 30-10° mm?; MomeHT conpoTupienus usrudy We, = a?h/6 = 300%100/6 = 1,5-108 mm®,

Fsarz = 1,75-(1 — 0,25)-(10%30-10%-2400) / (12-1,5-105) = 5250 H.

Cuna Fyur1 B 2,2 pasza 6oubliie Fugo, TTO3TOMY JJISI BOCHIPUATHS CIABHTAIOIICH CHIIBI YCTAHOBUM JIBa
mrudra 3 (puc.58).

Ocesas cuna Ha 601Te 6 10 hopMyIe:

Fs=1,3-5250 + 0,25-3430 = 7683 H.

B03MOXXHOCTH 3aTsKKH OOITOB pabo4yuM 1o (hopMyJie:

Fpas” = 5250/ 70 =75 H < [200...300 H].

3aTshKKa BO3MOXKHA CTaHAAPTHHIMU Fa€YHBIMU KITFOUaMHE TIPH €€ KOHTPOJIE.

4. JTomyckaeMbiii K03 duImeHT 6€30MacHOCTH P KOHTponupyemoit 3atsokke [S] = 2. TTo dpopmye
TpeOyeMbIii Tipesen TeKkyuecT 6onta M16

Or= 4F5[S]/ (nd,?) = 4-7683-2 / (n-13,835%) = 102,2 MIla.

OToMy YyIOBJIETBOPSCT MHO00H Kiacc mpovyHocTH OontoB. [Ipuaumaem 4.6, y xoroporo or= 240
MIIa.

5. Pacuet mrugToB

¥ s Q=300
I
A + & Fld = Flx

<+ + ++ + +e e
@z a@z=350 - LRN 3

A
O‘f

Puc.58

[To hopmyne u3 ycmoBus cpesa mis ctanu Ct3 (o1 = 240 MIla), roe

[Tep] = 0,25-240 = 60 MIla, auameTp mtudTa

s’ = [4:20000 / (2:1-7:60)]Y2 = 14,6 mm.

W3 ycnosust cmsitust o popmyite, rje [6]e= 0,35:240 = 84 MIla, hmin =t = 8,4 mm:

dw’ = 20000/ (2-8,4-84) = 14,2 mm.

IMpunumaem (puc.33) nBa KoHmuyeckux mTudTa guamerpom d =16 wmMm, mmuHo# | = 40
MM (HauMmeHbIast auuHa it d = 16 Mm)

LITUDT 16 x 40 'OCT 3129-70.

JInst ycTaHOBKH MITH(GTOB HEOOX0auMo yBenuuuth pasmep a = 300 mm (puc.57 u 58) mo az = 350
mM. TIpu 5T0oM Aer = 35:10° Mm?; Wer = 2,04-10° Mm®; Faaro = 4504 H; Fo = 1,3-4504 + 0,25-3430 = 6712 H.

Ocrasisist Kiaacc npouHoctH 4.6 (o= 240 MIla) u [S] = 2, nonyuum [6]p=240/2 = 120 MIla u d:’=
[4-6712 /(m-120)]Y2 = 8,439 MM. DToMy cootBeTcTBYIOT 01 =10,106 MM 1 pe3nda M12.

CrenoBatesibHO, TUaMETPhl IPEABAPUTEIBHO NPUHSTHIX 001TOB M 16 MOXXHO yMEHbIINTE 10 M12.

Ilpumep 6.

dyH1aMeHTHBIE 00JTHI KpenJeHUs! KOJOHHBI

Paccunrare Oonthl KperuieHust koioHHBI 1 (puc. 59) k dyHAaMeHTY 2 1O CIEAYIOIIUM IaHHBIM:
nepemenHas cuna F=9...5 kH; pasmep a = 180 mm; L = 4qa, ¢ = 3a, b =300 MM; miBesieps! KOJIOHHBI — HOMEP
16 (h = 160mmMm, by, = 64 Mm).

44



kel
\\Fn | \{b\
SRR
SARAR Ry e
| L@ AN
% = B (Y <
e T
= L 0 X
—— J[_:;'-—\l oy
Puc.59

Pewenue.
1. M3rubaromuii MOMEHT OTHOCHUTENBHO 1eHTpa Macc O oceit 00TOB:
M = Frmax(L + @) = 9000-5-0,18 = 8100 Hm
Cuna Ha 6onre 1 (puc.59) or momenTa M o popmyse:
Fm = 10%8100-180/ (2:2-180%) = 11250 H.
Cuta, cKMMAIOIIAs CTHIK B 30HE OJTHOTO 00JITa!
Fr=-9000/4 =-2250 H.
Ocegas cuia B 30He 6onta 1 1o opmyie:
=— 2250 + 11259 = 9000 H.

2. TotpeOHas cuna 3arskku 601ToB 1o hopmyie, rae K =3 (Harpyska nepemennas); y, = 0,25 (CTbIK

xectkuit); F; = 9000 H; momans Aer = ¢b =3-180-300 = 16,2:10* Mm%, MOMEHT CONPOTHBICHHS H3rHOY

Wer = bc? 1 6 = 300-540%/ 6 = 14,58-10° mm® (¢ = 3a =3-180 = 540 mm):

Faar = 3+(1 - 0,25) -[- 9000 + 10°16,2-10*8100 / (14,58:10°)] / 4 = 45562 H.
Tpebyemas cuna paboUMX IJIs 3aTSKKU OOJITOB

Fpas” = 45562 / 70 = 651 H > [200...300 H].

3aTspKKa BO3MOXKHA JIBYMsI PAa0OYMMH C YIJTMHUTEIEM ra€qHOTO KITFoYa.

3. Cuubl Ha ocu 6oinra o hopmyie:

Fomax = 1,3-45562 + 0,25-9000 = 61480 H;

Fomin = 1,3-45562 + 0,25-5000 = 60481 H.

4. KoadurueHT 6€301MacHOCTH MPH HEKOHTPOIUPYEMOH 3aTSHKKE M0 (hopMyIIe:
[S] =2200-1/[900 — (70000 — 61480)*10~"] = 2,46.

BuyTpennuit nuametp pe3pObl Oonrta kiacca npodHocT 5.8 mpu [6]p = 400 /2,46 = 163 Mlla no

dhopmye:

di’ = [4:61480 / (n:163)]"2 = 21,91 mm.
Huametp di’ Haxomurcs mexay i = 20,752 mm (M24) u di = 26,211 (M30). TIpumeHnM Kitacc

npoyHoCTH 60TOB 6.8, Torna [6], =480/ 2,46 = 195 MIla; di’ = 20,04 MM 1 MOKHO NIPUHATE pe3p0y M24 (d1

>ds).

5. [IpoBepka cThika Ha cMsaTHe (171 6eToHa [Glew = 1...2 MIla).

MaxkcuManbHOe HAIIPSHKEHNE CMSTHS Ha CTHIKE 110 opmyrie:

Omax = 445562 /(16,2-10%) + (1 —0,25) - [9000 / (16,2:10%) + 10*8100 / (14,58-10°)] = 1,58 MITa.
[IpouynocTh PyHIaMEHTa HA CMATHE OOSCIIEUNBACTCS.

6. IIpoBepka conmpoTUBIIEHHSI YCTaIOCTH OOJITOB MPY IEPEMEHHOMN Harpys3Ke.

HanpsbkeHue ot npeiBapUTEIIEHOM 3aTSHKKA OONITOB

Goar = 1,3Far [ A1 = 1,3-45562 / 338,23 = 175 MIla, rne A1 = nd?/ 4 = 1:20,752° | 4 = 338,23 mm?.
AMIUIMTYAa HanpsbKEHUH 1o Gopmyie:

6a = Y(F6max — Fomin) / (241) = 0,25-(61480 — 60481) / (2-338,23) = 1,48 MIla.

Koaddpuuument GezonacHOCTH Ha peAOTBpalleHHE IIacTUIECKor aedopManuu mmo popmyie:

S; =480/ (175 + 2:1,48) = 2,7 > [S;] = 1,25...2,5 — yCIIOBHE BBITOIHSIETCSI.

[penenapHas aMIUIMTY 1A IIUKIIA 110 opMyJIe, TIe P-1» = 0,36%E= 0,36-600 = 216 MIIa; K4 = 0,65;

Kv= 0,95 (knacca npounoctu 6.8); Ke= 2,8: 6aim=216-0,65-095 / 2,8 = 47,64 MIla.
KoadduiueHt 6€30macHOCTH MO aMITIUTY/IE ITUKIIA:
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Sa=47,64/1,48 =32,2>[S4] =2,5...4 — ycIiOBHE COIPOTUBIIEHHS YCTAIOCTH BBITIOTHSIETCS.

Takum 00pa3om, mpuHIMaeM (QyHIaMeHTHBIE O00NITHI ¢ pe3b0oit M24, nnunoi | =20d = 480 MM, kitacca
npouHocTH 6.8.

Ilpumep 7.

BoaThl KperuieHUs: pe1yKTOpa K pame

Ha puc.60 n3o0paskeHbl cXeMbl HArpy)keHus (a) u cThika (6) pexykropa 112.

Bremmnsis Harpyska: 75 =40 Hm — MoMeHT Ha BxogHOM Bany 2 peaykropa 1; 7t= 950 Hm — MmomeHT
Ha BeIX0AHOM Baiy 3; Fuy= 3475 H u Fy;= 5430 H — npoexiuu cuisl Beyiiel 38e3109Kku 6 LEMHOM nepegadyn
0 OCsIM Y U Z.

Koopaunatel ocu BBIXOAHOTO Bayia (mpuinoxenus cui Fuyu Fy) oTHOcHTENnbHO IieHTpa Macc O:
f =160 mm, ¢ = 205 mm, h = 150 mm.

Jlaner S5 pemykTopa mMpUBHHYEHBI K pame [ deTelpbMsa Oontamu 4 ¢ pe3pboit M16 — Gontel c
YMEHbIICHHbIMU rosioBkaMu “nioa kimod” mo 'OCT 7796-70 (S = 22 mm, di = 13,835 mm). Pa3meps! cThika

(puc. 60, 6) B34THI C yepTexka peaykropa. TpeOyercss obecnednTs MPOYHOCTH OOITOB; MACCOM pEeayKTOpa
npeHedpeys.

A EA AR

N

Tt

Puc.60

Pewenue.

1. KoopauHaTts! pacronokeHus oceit 6ontos: x = 140 mm, Y = 280 mm.

2. [Ipoexnyy BHENTHEH Harpy3KH Ha IIEHTPaJIbHbIE OCH INIOCKOCTH CTHIKA:

Fx=0;Fy=Fy=3475H; F,=F,=5430 H;

My = Tt — Ts — Fof + Fiyh =950 — 40 — 5430-0,16 + 3475-0,15 = 563 Hm; My = Fy,c = 5430-0,205 =
1113 Hm

T, = Fyc = 3475-0,205 =712 Hwm.

3. Harpyska Ha of1iH 0OJT OT HEHTPaIbHBIX CHII 110 (popMyIie:

Fry=3475/4=869 H; Fr, =5430/4 = 1358 H.

feg)
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Puc.61

Harpyska Ha oaua 60T OT Bpararomero Mmomenta T, (puc. 61) mo hopmysie:

Fr=10%712-313/(4313%) =569 H,

rae p= (x> +y?)Y2 = (140? + 2802 = 313 mm.

Haunbonee narpy>xenusie 00aThI Ha cABUT — 1 1 2 (cummeTrpuunblie). CymMapHast CABUTAOIIAs CHIIa
Ha Oontax 1 wiu 2 o hopmyie:

Fa = (5692 + 869% + 2-:569-869-0,4473)2 = 1233 H,

rae cosy=y/p=140/313=0,4473.

4. BoATHI yCTaHOBJIEHBI C 3230POM.

Croik xectkuii (x= 0,25).

VYeunue 3aTsOKKU M3 YCIOBHS OTCYTCTBHSI CABHIA JeTallei B CThIKE Mo Gopmysie, npu K= 1,3; i=
1; f=0,2 (cuna F; — otpeiBatorias)

Faar = 1,3-1233/(1-0,2) + (1 - 0,25) -5430 / 4 = 9033 H.

5. HauOGonee HarpyxeHHeld Ha otpbiB Oont —1(puc. 60,6) — BekTOpsl CcHI
ot F;, My, My anreOpandecku CKIIabpIBatOTCS.

Cunbl 0T U3rudaIMX MOMEHTOB Ha ocu 6onrta 1 o gpopmyne, rme m=2, n=1:

Fwx = 10%-563-280 / (2-2-280%) = 503 H;

Fvy = 10%1113-140 / (2-2-140%) = 1988 H.

CymMapHas oceBast cuiia B 30He 6oinra 1 (prc.60, 6) mo dhopmyire:

F = 1358 + 503 + 1988 = 3849 H.

6. Ycuime 3aTSDKKU M3 YCIOBHS HEPACKPBITUS CThIKa o ¢opmye, rae K = 1,75 (Harpyska
nocTostHHas ); Aer = 2:60-600 = 72:10° Mm?;

Were = 2BL2/ 6 =2:60-6002/ 6 = 7,2:10° mm?;

lery = 2:(LB¥12 + X2LB) = 2:(600-60%/12 +1402-600-60) = 14,33-10® mm*;

Wery = 14,33-10% / 160 = 9-10° mm®

(Xmax = 160 MM 110 pebpa ONPOKHIBIBAHNUS ):

Fsarz = 1,75:(1 — 0,25) - {5430 + 10>72:10%[563 / (7,2:108) +1113 / (9-10%)]} / 4 = 6551 H.

Taxk kak Fsri = 9033 H > Fuap = 6551 H, T0 B nanbpHelinem pacuere npuHuMaeM Fuu = Faa = 9033

B03MOXHOCTB 3aTsKKH OONTOB pabOUmM:

Fpas” = 9033 /70 = 129 H <[200...300 H].

3aTspKka OOJNITOB BOZMOXKHA OTHMM PabOYHM CTaHAAPTHBIM Ta€UHBIM KITFOUOM.
7. PacuetHas cuna Ha ocu 00iTa 110 hopMmyTe:

Fs=1,3-9033 + 0,25-3849 = 12705 H.

8. Koadpurment 6e30macHOCTH MpH HEKOHTPOIUPYEMOH 3aTsKKE TI0 opMyIIe:
[S] =2200-1/[900 — (70000 — 12705)%107] = 3,85.

Pacuernas BenuamHa T Marepuaia 6osta o popmyie:

or = 4F5[S)/ (nd,?) = 4-12705-3,85 / (n-13,835%) = 325 MIla.

Hasnauaewm kiaccel npounoctu: 601toB 5.8 (o7= 400 > 325 MIla); raek 5.
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Puc.62

9. Io mmpuHe narmsl pegaykropa B = 60 MM 7151 pambl BeiOHpaeM miBesiep 16 (u3 ycmoBus by, = 64 mm
> B =60 mm — puc.62). lnmuna 6onra I’ =S1+t+ 8-S+ S+ m+n, rme S1=5,7 MM — cpemHsst Tommmaa
Kocoi maiobr 16; t = 8,4 MM — cpeaHsisi TONIIMHA TMOJIKK miBeuiepa 16; 6= 18 MM — ToMHa Jamnbl
penykropa; S;= =1...2 MM — riyOuHa HEeKOBKHM; S=3,5 MM — TONIIMHA NPYXUHHOW IaiiObl 16; m =
13 MM — BEICOTA Taiiku M16;
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n=1I3=(0,2...0,3)d = 3,2...4,8 MM — BEIX0x pe3pboBOro KOHIfa 6onra; I’ =57+ 8,4 + 18 —(1...2) +
3,5+13+(3,2...4,8) =49,8...52,4 mm. [1o 'OCT 7796-70 npunumaem | = 50 mm.
10. KoMIUTIEKT KpENe:KHBIX JIeTaJICH:
BOJIT M16-6g x50.58.016 TOCT 7796-70;
T'AVKA M16-6H.5.016 TOCT 5915-70;
IIIAMBA 16 65T TOCT 6402-70;
LIIAMBA 16 01 TOCT 10906-78.

Ilpumep 8.

PaccunTaTh GOATOBOE COEMHEHHME KPBIIIKH C IIMIMHAPUYECKHM COCYIOM s CkaToro rasa (puc.63)
IPH CICIYIONIMX JaHHBIX: JaBieHue raza B cocyne P = 0,5 MIla; Do= 400 mm; D = 540 mwm; 1= 30 mm; uncio
0011TOB Z = 12. Mexk 1y CTalbHBIME KPBIIIKOM U IIWITHHAPOM HMEETCSI HEMETaTnUecKast IPOKIIaKa TOJIMHOM
I, =2 MM ¢ Momynem yrpyroctu Ez = 7-102 MITa. 3aTsskka GONTOB KOHTPOIHpPYEMas.
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Puc.63
Pewenue.
OnpenenseM BHEIIHIOW (pabouyro) HAarpy3Ky Ha OJWH OOJIT:
p_ PmDg _05m4002 .
4z 4-12 '
ITo ¢opmyne ompenensieM pacdeTHYIO Harpy3Ky Ha OOJT, yYUTHIBas HaIW4YWe MOJATIMBOMN
MPOKIAKH:
Foacs = Flv(1 — ) + ] = 5230[2(1 — 0.5) + 0.5] = 7840 H,

rze v - K03 GUIMEHT 3aTsDKKHU, TIPU CTaTHUECKOW Harpy3Ke v=2; ¥- KOO (QHUINEHT BHEIIHEH HATrPy3KH;
¥ ipuHUMaeM paBHbIM 0.5.

ITpumem marepuan 6oatos Ct3 ¢ ot = 220 MIla u E=2-10° MIla. [Ipu KOHTpOIHPYEMOIl 3aTsSKKe
0osToB Ha3HauUMM K03 uirenT 3anaca npoynoctu N=2. JlonycTUMOe HaNPsKEHUE HA PACTSDKEHNE

[6,] = 02/n=220/2 =110

[Monmyunm no hopmyse pacueTHbIN quaMeTp pe3bObl 00ITOB
e e

14- 1.3F 4-1.3-7840
o= | == = 10.8 Mm
\ ﬁ[g,p] N m-110
Bribupaem no I'OCT 7798-70 Gontsl ¢ pe3pboit M14, mar P = 2 mwm:
dp,=d—094P =14 -0594-2=1212 MM

BrimonHuM npoBepoUHBIi pacdyeT Ha MPOYHOCTh OA0OPaHHBIX OOJITOB.
Beruncnsiem ko3¢ GUIUEHT NOJATINBOCTH OONTOB (CTEPIKHEH BUHTOB) 10 (hOpMYIIE:
£g 62 -4
s = Egdg 2-10%-7-12.122

OmnpenensieM KO3(QQUIMEHT IMOAATIMBOCTU JeTaned mo Qopmylie, Kak cymmy Kkoadduimentos
MOJIATIIUBOCTH MPOKIAJIKU U (DIaHIEB KPBIIIKK ¥ NWIMHApa. JlnaMeTp onopHoit moBepxHocty raiiku D = 20
MM; IPUHEMAEM JIMaMETP OTBEPCTHH 10 O0NTHI Uors = 15 MM.

£y £4 444 44,

s

Ag=2—t 2 o 4 _
A7 TE A Ea4; Eyn[(Dy +0.5¢,)% —di.]  E.n[(D; + 0.56;)% —dZ..]

=2.7-107% mm/H.

2-4-30 42
~ 2 105x[(20 + 0.5 - 30)% — 157] * 7-10%x[(20 + 0.5 - 30)% — 157]
Brraucinsiem no ¢popmyne koapduuneHt
Ag 4-1078
Agt+As 4-10°+27-10°¢

=4-10"° mm/H
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OmnpenensieM IEHCTBYIONIYIO Ha OOJT HArpy3Ky

Foaes = Flv(1 — ) + x] = 530[2(1 - 0.6) + 0.6] = 7320 H
YcnoBue npoyHOCTH OONITOB
413 -Fam  4-13-7320
T T maz T w1212
[Ipounocts 60ATOB OOECTIEUEHA.
Cuity 3aTsKKH OOJITOB HAXOAUM Mo hopMyIie:

Foor =vF(1—x)=2-5230(1 - 0.6) = 4180 H

=

= §2.5 MIla

Ilpumep 9.
PaccunraTts 601TOBOC COemMHEHNE, TTOKa3aHHOE Ha prc.64, ecim cuia F = 8 kH, Tonmuaa

CKpeIuUIsIeMBbIX fetaneii t = 8 MM, nomyckaeMoe HanpsDKeHUE CIBUTA [TG?’] = 60 MHE, a

evsirus Wem] = 200 MITa

>

L

1

d
Puc.64

Pewenue.
Cuna F ctpemuTcs cpe3aTh OOJIT B IJIOCKOCTH COSIUHEHUS JICTaJICH.
Haiinem nuamertp GonTa U3 yCIOBUS IPOYHOCTH Ha CPE3:

Fr;*pzAr_P{—:[Tcp_
md®
Acp ="
| 4F | 4-8-10°
d= =13cmM

Jn[«._rw] 31460 10°

[IpoBepuM CTEHKH OTBEPCTHI AeTaleil, CKPEIUIEHHBIX OO TOM, Ha CMSITHE:
F F g-10?

A, td 0008-1,3-102

= 76,8 MIla

Topy =

[Nony4yeHHble HANIPSHKEHUS MEHBIIIE [oca] = 200 MIla cpenoparensho, mpunnvaem d = 1,4 cm.
Ecnn HAPSOKSHUSI CMSTHS HOJTYy9aI0TCs Gonb1ie JIOITyCKACMBIX, TO
BCIIE/ICTBHE OOMSITHS TOBEPXHOCTEH JieTalieil 00JITOM YCIOBHS SKCILTyaTalliy MOCICSTHEH yXy/IIIatoTCs.

IHpumep 10.

BuHTOBas CTSDKKa MMEET MPaByI0 W JIEBYIO METPHUYECKYI0 pe3bOy C KpYHMHbIM miaroMm (puc.65).
OnpenenuTh JUaMeTp pe3bObl, €CIM MaKcHMalbHas oceBas Harpyska F = 20-10°H. Marepuan BHHTOB
MOBBIIIEHHOTO KJ1acca MpoyHocTH. Harpyska moctosHHas.

e
[ I_I s

F

—-

|

Puc.65
Pewenue.

Hnst  pe3sbOOBOrOo  COCOUHEHUS C  HEKOHTPOJIMPYEMOH  3aTSDKKOH — MPUHUMAaeM [Sr1=3
NPEAIONIOKEH!H, YTO HAapy>KHBIH AMaMeTp pe3bObl Haxomutcs B uHTepBate 16..30mm. [Ipunumaem amns
MaTepHasia BUHTOB [o7] = 240 MIa,

Honyckaemoe HalnpspKeHUe

_ o
[o], = T/[SI-] _ 24{]2{3 = 80 MIla.
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Pacuernas Harpyska

Fyaew = 1,3F = 1,3-20-10% = 26 - 10° H.

Pacuernslil auametp pe3nObl BUHTOB, (hopMyIa
|4E.., |4-26-103

.p__\qlﬁ[ﬂ_].p .‘Jl - 80 e

[Ipunumaem crangapTHyIo pe3s0y M24 ¢ marom t = 3mm a7 KoTopoi
dp,=d— 094t =24 —-0,94-3 = 21.18 mm = 20,1 mm.
Pe3p0a M24 mpurosHa.

Ilpumep 11.
CranpHble TOJIOCHI, pacTAHyThle cunoii F=2,8-10°H, kpensaTcsa ¢ NOMOIIBIO ABYX 0OITOB, (CM.
puc.66). Onpenenuts auamerp OonToB. Harpyska moctosiHHas.

a) 9/

e~ : i ]
F ////Eﬁ 77 F é/ % mm
Y [ NN __F R N4
\&6 ! N \\ :f\{\-\\ ‘_4~ @_’

Puc.66

Pewenue.

Jis  GONTOBOTO COGOWHEHHS C  HEKOHTPOIMPYEMOW 3aTsHKKOM  MpUHUMAaeM [Sr]=3,58
MIPEIOIOKEHUH, UTO HAPYKHBIN THaMeTp pe3bObl HaxoauTcs B mHTepBate 16...30MM. [iia matepuana 601ToB
npunrnumaeM cranp ¢ O = 240 Mlla,

Jomyckaemoe HanpspKeHHE pacTsDKEHUS

o]lp = o7/[S7] = 240/3,5 = 68,5 MIla.

[Mpurnmaem ko3 dunueHT 3amaca mo casury auctoB K=1,6 u koaddurment rpenuns f=0,16.

HeoOxonmumas cuna 3aTskku 0omTa

£ FK 28-10%-16 2

®" fiz~ 0,16-2-2 =7-10%4.
Pacuernas cuna 3aTspkku Oonta

Foaes = 1,3Fp=13-7-10° =9,1-10° H.

PacuerHblii tuameTp pe3nObI

|4F, l4-9.1-103
d, = P = 13,15 MM
_\li'r[c.--]?!J N 68,5

[NprHrMaeM crannapTHyo pe3s0y M 16 ¢ marom t = 2w, st KoTopoi
d,=d—094t=16—-0,94-2 = 14,12 mm = 13,15 mm.
BoaTM16 npurones.

Ilpumep 12.

Omnpenenuts AuamMeTp pe3bObl O0ITOB, KPEISIINX KPBIIIKY Ta30BOT0 pe3epByapa (cM. puc.67), eciiu
MaKCUMaJlbHAs CHJIA JIABJICHHS Ta3a Ha KPBIMIKY Fmax = 38-10°H, uncno Gonros z=12, Marepuall GOJITOB -
CTaJTh MOBBLIIEHHOTO Kjlacca MPOYHOCTH, MaTepruall MPOKIAJI0K - acOecT.
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NS
N \\y_‘uﬂ
A
A

Puc.67

Pewenue.
J1s pe3p00BOT0 COeTMHEHNS C HEKOHTPOJINPYEMOU 3aTsKKON P IOCTOSTHHOM Harpy3Ke MpHHNMAaeM

[S]1=458 TIPEJITIOIIOKEHNHU, YTO HAPYKHBIN JUaMETp pe3b0bl G0ATOB Haxoautcs B MHTEpBaie 6..16mm.

[Mpunumaem crans o= 300M/la.
JlonyckaeMoe HampspKeHHE PaCTSKEHHS

_0o _ 300, __
[1p = “T/15,7= 3%%/45 = 66,7 MIla

Harpyska Ha omumH OonT
R 38-10°
F="= =3,18-10° H.
z 12
JI71st TepMETHYIHOCTH COeIMHEHUsI OOITHI CTABATCS C TPEIABAPUTEIHHON 3aTSHKKOM TpH COOpKE. Y UHUTHIBAs

YIIPYTyI0 acOeCTOBYIO IPOKIIAAKY B cOeAMHEHNH, TpuauMacM y = 0,45. TIpu moctossHHOH Harpyske. Keer = 1,75,
Cuina npeaBapUTEIbHON 3aTSKKU
Fy =K...(1—y)F =1,75(1—045)-3,18-10% = 3,06 10° H.
Pacuernas cuna

Foaew = 13Fp + xF =1,3-3,06-10% + 0,45- 3,18 -10% = 54 - 10° H.

PacuerHblii quaMeTp pe3bObI OonTa

[4F, l4-5.4-10°
d, = |——= | = 10,2 Mm
ﬂ\lir[r:,l‘]?J N 66,7

[To Tabnuiiam npuauMaemM pe3b0y M 12 ¢ marom t=1,75, s koTopoii
d,=d— 094t =12 -0,94-1,75 = 10,35 mm > 10,2 mm

Pe3nba M12 npurona.

Ilpumep 13.
Omnpenenuts AUAMETP CTEPXKHs TPy30BOTO BHHTA (pHC.68) M IIyOMHY BBUHUMBAHHS B KOPITYC JUIS
CIIy4aeB, KorjJa KOpIyc U3roToBieH u3 mopamtomunns /-1, ayryra CU 18-36 u cramu Crt3. ['py30B0oii BUHT

HarpyskeH cwioit Q=25-103H. Matepuan BuHTa — CTanb 25.

Pewenue.
Onpenensem nuamerp crepkHs. CTepKeHb BOCHPUHMMAET TOJBKO BHEIIHIOI PACTATCHUBAIOLLYIO

Harpy3Kky (0e3 mpeaBapuTenbHON 3aTsKKK). ONacHBIM SIBIISIETCS cedeHue, ociabiaeHHoe pe3booii. [lnomans
3TOTO CEUYCHHS JIJISi METPUYECKUX Pe3b0 OLEHHBAIOT 10 PAacUYeTHOMY JHaMETpy. YCIOBHE MPOYHOCTH MO
HaNpsDKEHUSIM PACTSDKEHUSI B CTEP)KHE UMEET B
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4F - [ ]
g=—07==|c
Trd 2 Py
rae: F = Q - pactsaruBaronias Harpyska. OTcroia onpezesisieM BHYTPEHHUN AuaMeTp Oora,
CITIOCOOHOTO BBIZIEPKATh HAarpy3Ky F.

. | 4F
1= _\Ilﬂ[g].pj

[“_ﬂ] JUTst OOJITOB KPEIUICHUS TOJBECHBIX JeTanel, Tuma rpy3oBas ckoOa. [ms cramm Ct.25 o1
=274MTIla, Torna

[0,] = 0,6-274 = 164 MITa.
4-25- 103

TO BCTh g = xllm= 13,93 MM

ITo TOCT 24705-88 npurnmMaemM MeTpudeckyio pe3pdy M-16 npu d1=14,267 mm; t=1,5 wm; d =
16mm (t mar pe3nObl, d HAPYKHBINA THAMETP)

Omnpenenenue riryOMHbI BBUHYMBAHHS B KOPITYC:

1. Kopmyc wu3 mopamomunns J-1. TIpemen npounoctn O = 372MIlay  wmarepnana
puHTa 75 = 451 MIla,

Ecnu raiika (Kopmyc) W3roTOBIIEHA W3 MEHEee IPOYHOr0 MaTepuala, yeM OOodT (BHHT) TO TpeOyeMas
BBICOTA Taiikyl (T7TyOMHA BBUHYMBAHUS) PaBHA.

dy - [G‘ﬂ] ]

4-K,-d-[t'],

rne  Kn- Tak HasbplBaeMbIi  KOO((UIMEHT pe3bObl, MOKA3bIBAIOIINA OTHOIICHUE BBICOTHI
IpSMOYTOJIHHUKA, TIPEICTABIISIONIETO CO00 IIIOCKOCTh cpe3a, K miary pe3sObl. [ MeTpudeckoi pe3nOb
raiiku (kopmyca) Kn=0,88; [Tf]
[T;]c.p = ﬂiigg-p?
Ogp = 0y = 372 MIla;
[6/],, =0.1-372 = 37,2 MIIa

14,3767 -164
17 4.088 16 37,2

2. Kopmyc u3 uyryna C418-36. J{ns aToro uyryHa 6,=18x2/mm?, Toraa
14,376 - 164

H=

¢P -JIOMyCKaeMoe HalpsDKeHNE Ha cpe3 aropamoMunns -1,

TO €CTh , OTCIOZIa

= 16,2 MM

2= 3088 16-177 1M
3. Kopnyc u3 cranu Cr3.
, 370 + 480
[t/] = 01————=425Mlla,
Torna
i di-lop,]  14,3767-164 12
T 4K,d- [, 408 -16-425 T
Ilpumep 14.

[Topo6path OONTHI TSI KITEMMOBOT'O COEIMHEHNSI CTYNHLBI MaxoBHKa (puc.69) ¢ BajmoM IMaMETPOM
de. Jlonyckaemoe HanpspKeHUe [Uis Bajia npu Kpydenuu [t]k. Harpyska nmocrosiauas. [tk = 10MI1a; d,=35mm.

Puc.69
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Pewenue.
W3 ycnoBus MPOYHOCTH Bajia HAa KpydeHHUeE, IpelaBacMbIi BAJIOM MOMEHT PaBeH:

T =02d3 - [r,] =0,2-0,035%-10 - 10° = 85,75 Hm.
Cuity 3aTsDKKH 00JITa KIIEMMOBOTO COSAMHEHHS ONIPECTIM U3 YCIOBHUS

F, = 1,2T
T (frd2)
rae f=0,15 — koaduitnent penns; Z = 4 — yucIo OOITOB.
_12- 85,?5{;
3T (0,15-0,06-4) = 2858 H.

3amaeMcsi 0ONTaMH HOPMAaIbHOM MPOYHOCTH, M3roTaBiuBaeMbiMH M3 cTamu Ct3 (01=220 MIla).
Koadduuument 3anaca npounoctu anst 60atoB [s] =3

JlommyckaemMoe HarpshKeHUe Ha pacTsDKeHNE

[o] = o7/151=220/3=73,3 MITa.

PacuetHbIi1 BHyTpEeHHUI AaMeTp pe3sObI 00NTa OMpeaeTTuM:

dy =13 |E/[ ]—13I 268
N ‘\ll?a,a-mﬁ

ITo TOCT 24705-81 npunumaeM pe3ndy M 10, y kotopoit d1=8,376 mm.

=81 MM.

Kpumepuu oueHueanusn 3a0anuﬁ, 6bINOJ/IHEHHbBIX HA NPAKMUUECKUX 3AHAMUAX (cemuuapax)

Kpurepuii bana
Y cTaHaBnuBaeT MPUYMHHO-CIIEICTBEHHBIE CBSA3H MEXy CBOUMH JCHCTBUAMU U 1 Gamn
MIOJIYYEHHBIMH PE3YJIbTaTaMHU.
CooTBeTcTBHE MIpeJIaracMbIX PEIICHUM TOCTaBICHHOM 3a1a4e 2 Gamna
Ocy1ecTBigeT caMoaHa 3 U peaeKcuio pe3yabTaToB CBOUX JIEHCTBHI. 1 Gamn
JleMOHCTpUpYET JIMYHYIO OPraHU30BaHHOCTb. 1 Gamn
MakcumajbHbIH 6211 5

7.2. MDOHA OLEHOYHBIX CPEJACTB /I TMPOBeJAEHUS] TNMPOMEXKYTOYHOH AaTTecTAUMH
o0yuyauuxcst Mo JTUCHHUILINHE

7.2.1. TpeOGoBaHusl K NPOBEICHUIO IPOMEKYTOYHON ATTECTALUM 10 JUCHUIIIMHE:
PeiiTuHroBeiif Oamn monmydeHMs 3ad€ra IpenanojiaraeT  akTUBHYIO paboTy Ha JEeKIMX,
MPAKTUYECKUX 3aHATUSAX (BBINOJHEHUE PA3IMYHBIX BHJIOB CAMOCTOSTEIbHOM pabOThl) M JOJKEH
ObITh HEe MeHee 86 6ayuToB.

7.2.2 KpuTtepuu oueHKH pe3yJbTATOB MPOXO0KIEHUS CTYAeHTOM NPOMEKYTOUHOM
aTTecTalUy M0 JMCUHUILIMHE

YpoBeHnb KauyecTBennas KoanuyecTBeHHDBINH Onenka
NPOSIBJICHUSA XapPaKTePpUCTHKA nokKasarejb
KOMIeTeH i (0anublr BPC)
KBanTutatuBHas
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BBICOKHI

CTyneHT MPOBOAUT KPUTUIECKYIO
OIICHKY BapUaHTOB JICUCTBUI B
MPOIIECCE PEIICHUS
npodeCCHOHAIBHON 3a/1auu,
yCTaHABIMBACT IPUYUHHO-
CJICICTBEHHBIC CBSI3U MEKIY
CBOMMM JICHCTBUSIMU U
MOJIYYCHHBIMH pe3yJIbTaTaMU,
OCYIIIECTBISIET CAMOAHAIH3 U
pedaeKcHuio pe3yJIbTaTOB CBOUX
JIEHCTBUI, MOXKET MCIIOJIH30BaTh
o0OpasoBareybHbIE TEXHOJIOTHH,
o0ecrnieunBaroIne CyObEKTHYIO
MO3UIUI0 00YUYAIOIUXCS B
00pa3oBaTeIbHON NEATEeITHHOCTH

100-91%
129-144 6anna

OTJIMYHO

NOBLIICHHBII

CTylIeHT HE B MOJHON Mepe
MPOBOJIUT KPUTUUYECKYIO OLIEHKY
BAPUAHTOB JEHCTBUN B MPOLECCE

petieHust mpoPpecCuOHAIBLHON
3a/1a4u, yCTAHABINBAET
MIPUYUHHO-CIIEJICTBEHHBIE CBS3H
MEXy CBOUMHU JIEUCTBUSIMU U
MOJIYYCHHBIMH PE3yJIbTaTaMU,
OCYILIECTBJISIET CAMOAHAIN3 U
pedekcuio pe3yabTaToB CBOMX
JIEeUCTBUI, MOXKET MCIIOJIB30BaTh
o0Opa3oBaTelibHbIE TEXHOJIOTUH,
oOecrnieunBaroye CyObeKTHYIO
MO3UIUIO O0yYaIOIINXCS B
00pa30BaTeNbHON NEATEIbHOCTH

90-76%
103-128 6aJs1a

X0pOoI1I0

0a30BbIi

CryneHT uMeeT NpeACTaBIECHUE O
KPUTHYECKOHN OILIEHKE BapUaHTOB
JIEUCTBUI B IIPOLIECCE PELIEHUS
npogeCcCuOHAIBLHON 3a/1a4H,
MPUYMHHO-CIIEACTBEHHBIX CBA3SIX
MEXy CBOUMH JIEUCTBUSIMHU U
MOJIYYEeHHBIMH pe3yJIbTaTaMu,
camoaHanuse u perieKkcuu
pPEe3yJIbTaTOB CBOMX JAEHCTBUH,
MOJKET UCIOJIb30BaTh
o0pa3oBaTenbHbIE TEXHOIOTHH,
oOecrnieunBaroye CyObeKTHYIO
MO3HLINIO 00YJaroLXCs B
00pa3oBaTeNbHON AEATEIbHOCTU

75-61%
86-102 dasia

YAOBJIETBOPUTEIHHO
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CryneHT He IpOBOIUT

CBOUMH JIEUCTBUSIMHU U

HU3KUH

JIeNCTBUI, HE MOXKET

CYOBEKTHYIO MTO3HUIIHIO
0o0yyJaroumxcs B

KPUTHYECKYIO OLICHKY BAPUAHTOB
JICHCTBUI B IIPOLIECCE PEILICHUS
npodeCcCuOHAIBPHON 3a/1a4H,
IUI0XO YCTaHABJIMBAET IPUYMHHO-
CJIEICTBEHHBIE CBSA3H MEKIY

MOJIyYEHHBIMU PE3yJIbTaTaMH,
OCYILIECTBIISIET CAMOAHAIN3 U
pedekcuio pe3yabTaToB CBOMX
UCIIOJIb30BaTh 00pa30BaTeIbHbIC

TEXHOJIOTHH, 00ECIIEUNBAIOIIINC

00pa30BaTeNbHON IEATEITEHOCTH

60 u Huxe %0
86 0ans0B M
HUKE

Hey/10BJIETBOPHUTEIHHO

7.2.3 Cnenuduxanus OeHOYHBIX CPEACTB

HpOBepﬂeMbIe HHANKATOPLI IPOSABJICHUSA KOMIIeTeHIInii

YK | OIK

ITK

MIIK

IpakTnyeckas padora

VYK-1. Cnocoben
OCYIIECTBIISTh TIOUCK,
KPUTUYECKUI aHATH3 U
CHHTE3 HH(pOpMaInH,
NPUMEHSTh CUCTEMHBIH
MOJIXO/ JJISl peIICHUS
MIOCTABJICHHBIX 3324

I1K-3 Cniocoben
OpPTraHU30BBIBATH
00pa3oBaTeNnbHYIO ACSITEIbHOCTD
C YYETOM BO3MOKHOCTEH,
MOTpeOHOCTEH, TOCTHKEHU N
oOyyJaronuxcsi B 00J1acTu
00pa3zoBaHus

VK-6. Criocoben
VIPABIISATH CBOMM
BpEMEHEM,
BBICTPaMBaTh U
pean30BhIBaTh
TPACKTOPHIO
CaMOpa3BHUTHUS Ha
OCHOBE TIPHHIIUIIOB
o0pa3oBaHMsI B TEUCHUE
BCEH KU3HHU

7.2.4. Onucanue ONEeHOYHBIX CPECTB /1JIsl MPOBeeHNS MPOMEKYTOYHON aTTeCTAIIUH

IIpakTnueckas padora

[IpakTnueckas padora — popmMa KOHTPOJIS, UCTIONB3yeMast il IPUBUTHS 00y4aroIeMycsl HABBIKOB KPaTKOToO,
IpPaMOTHOTO W JIAKOHWYHOTO TPEJCTaBICHUS COOpaHHBIX MarepuajioB H (JaKTOB B COOTBETCTBHH C

TpeOOBaHUSIMIL.

Kpurepun onennBanns

Kpurepuii bann
(¢popmysiupyeTcs HA OCHOBE HHAMKATOPOB NMPOBEPsEeMbIX KOMIIETEH M)

VYcranaBnuBaeT MMPUIUHHO-CJIICACTBCHHBIC CBA3U MEXKIY CBOMMU )ICfICTBI/ISIMH n 1 Oamn
MOJIYYEHHBIMH PE3YJIbTaTaMH.

VYcranaBnuBaeT MMPUIUHHO-CJICACTBECHHBIC CBA3H MEXKIY CBOMMU )ICfICTBI/ISIMH n 2 bama
MOJIyYEHHBIMH PE3yJIbTaTaMHu.

OcymiecTBiseT caMoaHa n3 ¥ peIEeKCUIO Pe3yIbTaTOB CBOUX JICHCTBHIA. 1 Gamn
JleMOHCTpUpYET JINYHYIO OPraHU30BaHHOCTb. 1 Gamn
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| MakcuMaubHbIii 6211 \ 5

8. IlepevyeHb OCHOBHOI1 M 1ONOJHUTEIbHOM JIUTEPATYPbI, HEOOXOTUMOM

IJISE OCBOCHMS TUCIHUILINHBI
a) OCHOBHAas JIUTEepaTypa
1. EnynoB B.B., Enynos A.B., Mexanuka, M, Axanemus, 2010, 352c
2. benokoner U.m. u ap., Teopust Mexann3aMoB u MamuH, M, JIpoda, 2004, 172¢
3. Konosckuit M.3. u ap., Teopus Mmexann3moB u mamuH, M, Akagemus, 2008, 560c
0) 10MOJIHUTE/ILHAS JIUTEPAaTypa
1. VBanos, M. H. [/letanu MamuH : y4eOHUK I cpeaHero mpodeccruonaibHoro oopazoBanus / M.
H. UBanos, B. A. ®unorenoB. — 16-e uzn., uctp. u gomn. — Mocksa : U3natensctBo FOpaiit, 2020.
— 409 c. — (IIpodeccuonanproe odbpazopanue). — ISBN 978-5-534-10937-5. — Tekct :
anekrponHbii // DBC FOpaiit [caitr]. — URL: https://urait.ru/bcode/456887
B) IPOrpaMMHOe oOecrieyeHune

HanmeHnoBanwMsI €KeroTHO OOHOBIISIEMBIX JIMIICH3MOHHBIX TPOTPAMMHEBIX IIPOTYKTOB,
UCIOJIb3YEMBIX MPU U3YYCHUU TUCIIUILTAHBL:

- Microsoft Windows

- Microsoft Office

- Kaspersky Endpoint Security mist 6usneca - Crangaptabeiii Russian Edition

9. llepeyens pecypcoB MHGPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH
«/HTEepHeT», He0OXOAMMBbIX /IJI51 0CBOCHMS M CHUIINHbI

1. Hayunas snextponHas 6ubimoreka eLIBRARY .ru — pedepatsl, mogHbIE TEKCTH HAYYHBIX
CTaTel U3 POCCUNCKUX U 3apyOEKHBIX KYPHAJIOB;

2. DnextpoHHO-OubOMMoTeuHas cuctema IPRbooks - momHoTekcroBas 6a3za y4eOHBIX u
yueOHO-METOIMIEeCKUX IeKTPOHHBIX n3manuii (http://www.iprbookshop.ru)

3. ®I'HY «Hayuynas mnemarormueckas Oubnmoreka wmenu K. [l YmmHckoro»
http://elib.gnpbu.ru/.

4. DnexTporHO-6nGTHOTeuHas cucteMa «9BC FOPAUT - monHoTeKcTOBas 6a3a yUeOHBIX 1
y4eOHO-METOAMIECKHIX AIEKTPOHHBIX n3aanuii (Www.biblio-online.ru)

10. MeToauyeckue yka3aHusi JJis NpenojaBatejss U 00y4yaroluxcsl Mo

OCBOCHHUIO TMCIMIIJIMHBI

I'naBHBIE 0COOEHHOCTH N3y4YeHUA TUCUUIIJIMHBI:
C OCJIIBKO TIOBBICHUA Kade€CTBa IMOATOTOBKH CTYACHTOB HGO6XOI[I/IMO MNPUMCHATHL IMMPUHIUIIBI
B3aHMHOM HWHTCIrpanuu 06H_[eTeXHI/I‘leCKI/IX JAUCIIMIIINH, OCYHICCTBJIATDH MMPUKIIAAHYIO
HaIpaBJICHHOCTb O6y‘-ICHI/I$I, HUCIIOJIB30BaTh aKTHBHBIC q)OpMBI H MCTOAbI OpraHMU3annuu 3aH5[TI/II\/JI,
IMAPOKO MPUMCHATH HAITIAAHBIC U TCXHUYCCKUC CPCACTBA o6yquI/1${, BBIYUCIIUTCIIBHYIO U ayIHO-
BUJACOTCXHUKY.

11. Tlepeyenb WH(POPMALMOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX MPHU

OCYIICCTBJICHNHA 06pa3OBaTeanoro nmponecca 1mo AMCuUMIlJInHEe
KoHTpo:b 3HaHM CTyI€HTOB MO JUCIUILIMHE OCYIIECTBISETCS B paMKax 3JIEKTPOHHON
cpensl pukcanuu ycneBaemoctu ctynenTos (bPC) ATTIY.

12. MarepuajbHO-TeXHHYECKOE o0ecredeHne TUCIUTIIMHbI

1. OGopynoBaHHBIC AYAUTOPUU — CTOJIBI, CTYJIbS, TI0CKA, DKPaH, TEIEBU30D;

2. 3amanHus [Tt pabOTHI CTYICHTOB, O0YJAOIIIXCS M0 UHANBUIYAIEHOMY TpaduKy;
3. Marepuaisl 1J11 U'TOTOBOTO U TPOMEKYTOUHOTO KOHTPOJIS;

4. PazaTo4HbIi MaTepua;

5. XpecToMaTUHHBINA MaTepual;

6. Kommbtorep, mpuHTEp, MYJTBTUMEINA.
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13. IlpenoxaBanue JTUCHUILIMHBI HA 32049HOM OT/IeJIEHUHN

13.1. O6beM AMCUUIIUHBI U BUbI Y4eOHO# padoThI
OO0w1ast TpyA0€MKOCTb JUCLUIUIMHBI COCTABISAET 6 3a4E€THBIX €AMHHUIIL.

Bun yueOHo# padoThl Bcero TpumecTpbl
KonrakTHasi padoTa ¢ npenoaaBareiemM 32 10 22
(Bcero)
B toM uncne:
Jlexun 12 6
[TpakTuueckue 3austus (I13) 20 4 16
JIaboparopusbie padoTsl (JIP)
CamocrosiTesibHas padoTa (Bcero) 184 98 86
B toM umcne:
[ToaroroBka v BBIMOJHEHNUE TPAKTUYECKON
paboThl
Bun npoMexyTouHoii artecTaiuu (3a4er, 3auér ¢ 3auér | 3auér c
9K3aMeH) OI[€eHKO OLICHKO
74 7|
O0mas Tpy10eMKOCTh (42COB) 216 108 108
OO0mas Tpy10eMKOCTD (3a4eTHBIX eJHHHII) 6 3 3
13.2. Conep:xanue AUCHUILIHHBI
13.2.1. Pa3aeinl AMCHMILIMHE ¥ BHALI 3AHATHH
KoJ-Bo yacos
Ne HaumenoBaHue pa3jiena IMCUUNIMHBI H Camoc
BXOJSAIINX B HEIro TeM Jlekunm | IIpakr. | Jlabop. T. Bcero
u 3aHSAITHS | 3aHATHS | paboTa| 4YacoB
CTYA.
1 BBenenue B MAlIMHOBEICHUE 2 2 20 24
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1.1.

Ienu, 3agaun u conepxanue Kypca. Cssb C
JpYTMMHU AucUUIIMHAMU. OCHOBHBIE TOHATHS
TEPMUHBI U OIIPEIEICHMUS.
CoBpeMeHHbIE TEHEHIIUH Pa3BUTHS
MmammHocTpoeHus. Knaccugukanus
KOHCTpYKIuH. TpeboBaHus K MalllMHAM U UX
netansiM. OCHOBHbIE KPUTEPUU
paboTOCTIOCOOHOCTH U pacdeTa TUIIOBBIX
KOHCTpyKIui. [TpunHIune! npeodpazoBanus
nBvokeHus. Jleranu u y3isl MammH. Kputepun
paborocniocobHocTH. [lomyckaembie
pacueTHble HanpspkeHus. [IpoexTHBIN 1
IIPOBEPOYHBIN pacyeTsl. Kpurepun
HaJIeKHOCTU: KOAPPULIUEHT HAZEKHOCTH,
0TKa3, MHTEHCUBHOCTb O0TKa30B. OCHOBHbIE
KOHCTPYKLIMOHHBbIE MaTepuaisbl. [IpoekTHbIN U
IIPOBEPOYHBIN pacueThl. DTaIlbl
KOHCTPYMPOBaHUS MAILUH, UX JeTaJIeH U y3JI0B

20

24

CoenuHeHue aeTaJei.

78

86

2.1

Caapuble coequnenusi. O0mue CBeICHus,
pacyeT Ha MPOYHOCTh, OMYCKAaeMOe
HanpsokeHus. [lassHple coeTMHEHMS.

3akernouynbsle coequaeHus. O0mue CBEACHMS,
BHU/bI, paCUCT HA IPOYHOCTD.

20

22

2.2

Coenunenuns ¢ HaTsroM. OOII1e CBEICHU,
Croco0bI COOPKH, pacueT Ha MPOYHOCTb.
Pe3nboBrIe coenrHenusa. OO1me cCBeIeHus,
KJIaCCU(UKAIUs, CIIOCOOBI H3TOTOBIICHUS,
pacyeT Ha MPOYHOCTh

20

22

2.3

IlImonounslie coequuenus. O0Iue cBeIeHUS,
BH/IbI, IPOBEPOUYHBIN pacueT Kieepbie
coequHeHus. OOIIKe CBeICHUS, BUBI, pacueT
Ha IPOYHOCTb.

20

22

2.4

[nunessie (3youatsie) coequHenus. Ooume
CBEJICHUsI, BUJIbI, CTIOCOOBI Oa3MpOBaHUS,
MIPOBEPOYHBI pacuer.

18

20

Mexanuueckue nepedauu.

12

48

66

3.1

Mexanuueckue nepedauu. Peoykmopul,
MYTbMUNIUKAMODYL.
Obwue ceedenus o nepedaue.

11

3.2

DpuryuorHvle nepedadu: oouue ceeoeHus,
Kaaccugurayus, cuivl 8 nepedave, paciem.

11

3.3

Pemennvie nepedauu: obwue ceedenusi, munwvi
pemHell, Kiaccugurayus, cuivl  nepeoaue,
KIIJ[, pacuem.

11
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L]enuvie nepedauu: obwue ceedenus,
Kiaccugpuxayus, nepeoamoyHoe OmHouleHue,

3.4 cunvl nepeoayu, KII/[, pacuem. I]ennvle 1 2 8 1
sapuamopwl
3ybuameie nepedauu: obwue ceedenus,
35 K1accughuxayus, nepeoamoyHoe OmHouleHue, 1 5 8 11

cunvl 8 nepedaue, K11/, mamepuanvt
3y0uamwix Koaec, paciem nepeoat.

Yepessaunvie nepedauu. obuue ceedeHus,
3.6 KAACCUDUKAYUSL, OCHOBHDBLE 20MEMPUUECKUE 1 2 8 11
coomnoutenust, KII/[, pacuem.

4 DHepeemuueckue MauiuHbl 2 16 18

Cnocobvl pacnpocmparnenusi menia u uobvl
mennioobmena. Tennoobmennvie annapamel.
ODKoHoOMUYecKas u IKOI0SUYECKAS
yenecooopasHoOCmb PeanbHblX Meni08blxX
4.1 MAUiUH, nepcnekKmugsl pa3eUmus U 1 8 9
COBEPUIEHCTNBOBAHUS MENTOIHEP2EUKU.
Cxembvl, npuHyun oeticmaus, UOeabHbulll YUK
XOJIOOUbHBIX MawuH. PeanvHvle yukivl

YCMAaHOBOK
4.9 Tuopasnuueckue mawumsl, Hacocwl, 1 8 9
' auopoosucamen. I uoponpusoowi.
5 Hcmounuku snepzuu u monaugHbvle pecypcol. 1 10 11

Knaccugpurayus ucmounuxos snepeuu, ux
OCHOBHbLE XAPAKMEPUCTUKLL.
Hcemounuku snepauu u npobnemvl ux
4.3 ucnonvsosanus. Ilepeuunvie u emopuumvle 1 10 11
ucmounuxu suepeuu. Tennozernepamopel.
Ilapomypbunnpie yCmanosku, peaKmueHvle
osuzamenu. Jlgucamens 6HympenHe20 c2opaHus.

6 IKonozuueckue 60nPocyl IHEPZEMUKI. 1 12 13

Boszobnosnsemvie u neozodnosnsemvie
aHepeopecypcyl. Tennosvie, amomHuie,
4.5 auopasiudeckue d1eKmpoCmaHyul. 1 12 12
Ilepcnexmuewvl pazsumusi.
Oxonozuueckas 6e30nacHOCMb UCNOIb308AHUS

Bcero: 12 20 184 216

13.3. IlepevyeHb y4eOHO-METOANYECKOTO O0eCTIeYeHHUsl JIsl CAMOCTOSITEIbHOI PadoThI
00y4arouuXxcH no JUCUMIIIMHE

13.3.1. Conep:xaHue caMmoCTOSITeJIbHONH PA00THI CTYIEHTOB 110 TeMaM

Ne Tembl AMCUMITHHBI Coaep:xaHue caMOCTOATEIbHOM
n/n padoThI CTYAEHTOB
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OCHOBHBIC TOHSITHS TEPMUHBI U OIIPCACICHU .

[TpopaboTka TeopeTHIECKOro
MaTepuaia, TOucK HH(HOPMaIIMOHHBIX

1
Kpurepuu paboTocrnocoOHOCTH. pecypcoB, MOJrOTOBKA K
MIPAKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOro
Caapuble coeuHenus. O01ue cBeIeHus, pacyer
MarepHaa, IOUCK HH(OPMaLlMOHHbBIX
2 Ha NIPOYHOCTb, JOIYCKAEMOE HAIPSKEHHUS.
pecypcoB, MOJrOTOBKA K
[TastHble coeMHEHMUS. .
MPAKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOro
3 3axsiennouHsle coeguHenus. O01ue cBeieHus, Marepuaa, IOUCK WH(OPMAIIMOHHBIX
BUJIBI, pacyeT Ha MPOYHOCTb. pecypcoB, MOJrOTOBKA K
MPAKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOro
4 Coenunenus ¢ Hatsirom. OO1ue cBeeHus, Marepuaa, TOUCK HH(POPMAIIMOHHBIX
croco0bI COOPKH, pacyeT Ha MPOYHOCTb. pecypcoB, MOJrOTOBKA K
MPAKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOro
Pe3p6oBble coequnenus. O0mmue cBeeHus, pop p
MaTtepHaa, IOUCK HH(OPMallMOHHbBIX
3) KJaccu(uKaIus, CiocoObl U3TOTOBJICHUS, PACUYET
pecypcoB, MOJrOTOBKA K
Ha NIPOYHOCTb .
PaKTUIECKOi padoTte
[TpopaboTka TeOpeTHIECKOTo
6 [lInonounsie coennuenus. OOIIMe CBEICHNUS, MarepHala, MIOUCK HH(OPMAIIMOHHBIX
BUJIBI, IPOBEPOYHBIN pacyer peCypcoB, MOJrOTOBKA K
NpaKkTUYEeCKoi padoTte
ITpopaboTka TeOpeTHUECKOro
[Inuuessie (3y0uarsie) coequnenus. Oomue pop p
MarepHana, MoUCK HH(OPMAIIMOHHBIX
7 CBEJIEHUS, BU/IbI, CIIOCOOBI 0a3UpOBaHUS,
o pecypcoB, MOATOTOBKA K
MIPOBEPOYHBINA pacyer. .
PaKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOTo
8 Kieesrie coequnenus. OO1ue cBeIeHNs1, BUIDL, Marepuaa, TOUCK HHPOPMAIIMOHHBIX
pacyer Ha IPOYHOCTb. peCcypcoB, MOJrOTOBKA K
MIpaKTUYECKON paboTe
[TpopaboTka TEOpPEeTHIECKOTO
Mexanundeckue nepeaadn. Penykropsl,
MmartepHaa, MoUCcK HH(OPMaIIMOHHbBIX
9 MYJIbTHILTHKATOPHI.
peCypcoB, MOJrOTOBKA K
OO6mue cBeneHus o repeaaye. "
MIpaKTUYECKON paboTe
[TpopaboTka TeOpeTHIECKOTOo
10 @OpUKIIMOHHBIC TTepeaun: OOIIIe CBEICHIS, Marepuana, TOUCK HH(OPMAIIMOHHBIX
KJlaccu(UKaIus, CHIIbI B Tiepeiade, pacuerT. pecypcoB, MOATOTOBKA K
IIPaKTHYECKON paboTe
[TpopaboTka TeOpeTHIECKOTO
PemenHble nepenaun: o01Me CBEACHMS, TUIIBI
11 o MmartepHaa, MouCcK HH(OPMAIIMOHHBIX
peMHel, kinaccudukanus, cuisl B nepegaue, KI1/1,
12 pacter pecypcoB, TOATOTOBKA K
' MIPaKTU4ECKON paboTe
[TpopaboTka TeOpeTHIECKOTO
LlenHple epenaun: o0IIMe CBEICHIS,
Marepuana, TOUCK HH(OPMAIIMOHHBIX
13 | kmaccugukanms, neperaTouHOe OTHOIICHUE, CHITBI
pecypcoB, MMOATOTOBKA K
nepenaun, KIIJI, pacuer. LlenHbie Bapratopsl .
MIPaKTHYECKON paboTe
3yOuaThie riepeaaun: OOIIre CBEACHMUS, [IpopaboTka TeOpeTUIECKOro
14 KJaccu(uKanus, nepeaaTouHoe OTHOIIEHUE, CUJIBl | MaTepHala, OMCK HH(POPMaIlMOHHBIX

B nnepenaue, KI1/1, maTepuansl 3y04aThix KoJec,
pacuer nepejau.

pecypcoB, IOATOTOBKA K
MIPaKTHYECKON paboTe
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UepBsyHbIe TIepeaaun: OOIINE CBEICHHUS,

[TpopaboTka TeopeTHIECKOro
MaTepuaia, TOucK HH(HOPMaIIMOHHBIX

15 KJaccu(uKaius, OCHOBHbIE T€OMETPUYECKHE
pecypcoB, MOArOTOBKA K
cootHomenus, KIIJ, pacuer. N
MIPAKTUYECKON paboTe
ITpopaGoTka TEOPETUUECKOTO
16 VIcTOYHMKH SHEPTUU U TPOOJIEMBI KX Marepuaa, ToMCcK HH(GpOPMaIMOHHBIX
UCTIOJIb30BaHUSI. pecypcoB, MOJrOTOBKA K
MPAKTUYECKON paboTe
Bo3o0HoBIIsSIEMBIE 1 HEBO30OHOBIISIEMBIE
[TpopaboTka TEOpETHIECKOTO
SHEepropecypcsl. TernaoBbie, aTOMHEIE,
MartepHaa, IOUCK HH(OPMAIIMOHHBIX
17 | runpaBimueckue snekTpocTaHuuu. [lepcrekTHBbI

pa3BUTHA.
Dkonornueckas 0€30MacHOCTh UCIIOJIb30BaHUA

pecypcoB, MOJAr0TOBKA K
MPaKTUYECKON paboTe
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1. Ilesin 1 3a1aYM AU CHUNJIMHBI:

Hear AMCHUINIHHBI

«OCHOBBI

CTAHAAPTH3ALUM -
CTaHJapPTHU3ALMH, CEPTUPUKAIIUN 1 B3aUMO3aMEHIEMOCTH JIeTalel U y3JI0B MaIlIHH.
OCHOBHBIMU 3a0auamu Kypca sIBJISIOTCS:

1. nmoHuMMaHHe OCHOBHBIX NOHATUN U HOPM B3aMMO3aMEHSIEMOCTH;

2. TIOHUMAaHUE 3a/1a4 U COJEPIKAHUS NEATEIbHOCTH METPOIOTMUECKOM CITy:KObI CTPaHBI;

3. TOHMMaHUE OCHOBHBIX II€JICH, METO/I0B, 00BEKTOB CTAaHIAPTU3ALUHU U CEPTH(PUKALINY;

4. pa3BUTHE YMEHUN M3MEPEHUS M KOHTPOJISI pa3MEpOB JeTaliell HEeMOCPEICTBEHHBIM U
KOCBEHHBIM METOJAMU;

ISl

IIpOU3BOJCTBA.

dbopMUpOBaHHE TPEICTABICHUA O

Pa3sBUTHC YMGHI/Iﬁ OIpeACIICHUA BUOOB ITOCAA0K, IIOCTPOCHUA ToJieit AOITyCKa,
OBJIAAICHUC HABBIKAMHW YIIPABJIICHUA KAa4YCCTBOM IIPOMBINIJICHHBIX I/I3ILCJII/H>'I B IIpoLecce Ux

2. MecTo IHUCHUIUIMHBI B CTPYKType OCHOBHOW TmpodeccnoHaIbHOI

o0pa3oBarteabHoi mporpammsl (OITOII):
JucuuninuHa BKItoueHa B 00si3aTesbHyI0 yacth OITOIL.

3. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHUs MO IUCHUILIHHE:

HNuaukaropsl OueHoynbie
KOMIIETEHIIUHN
cpeacTsa
HIndp DopMyIHMpPOBKA
YK-2.2. ®opmupyeT HOpMaTUBHO- [TpopaboTtka
MIPABOBYIO OCHOBY ISl TOJ00pa TEOPETUIECKOTO
Crioco6eH onpeensTh Kpyr peleHuit HOCTaBHeUHHOﬁ Mmarepuara.
337184 B PAMKAX npoeCCHOHATBFHON 3a1a4H. [TonroroBka K
MOCTaBJIEHHOW 1IeNU U n1abopaTopHoi
BBIOMPATH ONTHMAJIHHBIE pabore.
CHOCOOBI UX PELICHMUS,
YK-2 .
ucxons us aencteyromux | YK-2.3. Onpenenser pecypcHyto 6a3zy, | IIpopaboTka
IIPaBOBBIX HOPM, 00ECTIeYNBAOIIYIO TOCTH)KEHUE TEOPETUIECKOTO
UMEIOIUXCSA PECYPCOB U | 3aIVIAHUPOBAHHOTO Pe3yJIbTaTa. MmarepHara.
OTrpaHUYECHUN ITogroroBka K
nabopaTopHOM
pabore.
OIIK-1.1. Pemaer npodeccuonanbusie | Beibop oOobekrTa
Croco6eH OCyLecTBIsATh | 33/a9H ONMPAsCh Ha HOPMATHBHO- WCCIICIOBaHHS
PO eCCHOHANBHYIO MIPABOBBIE TOKYMEHTHI, [TonroroBka
JeATeNbHOCTD B perinaMeHTHpYIoIIue 00pa30BaTeNIbHY0 | J1a0OpaTOPHOI
COOTBETCTBHH C U TPYAOBYIO ACATENBHOCT B PD pa0ore.
OIK-1 HOPMAaTHUBHBIMU

IIPpaBOBBIMU aKTaMH B
cdepe obpazoBaHus U
HOpMaMH
npodeccnoHaNbHON TUKH

OIIK-1.2. Tlpeanaraer myTu pemeHus
Ipo(eCCHOHATIBHBIX 33Jau C y4eTOM
MIPABOBBIX, HPABCTBEHHBIX U THUYECKUX
HOpM, TpeOoBaHU TPOodhecCuOHATHLHOM
THKH

Bri6op o6bekTa
UCCIIETOBaHUS
IlogroroBka K
nabopaTtopHoit
pa0ore.

4. O0beM IMCUMILIMHBI M BUbI Y4eOHOH padoThI




OGH_IaH TPYAOCMKOCTb JUCIHUIIIIMHBI COCTABJISAACT 2 3a4eTHBIE CAUHUIIBI.

Bup yueOHoii padoThl Bcero Cemectpsl
4acoB
2
AyauTopHbIe 3aHITHSI (BCEro) 36 36
B Tom yucie:
Jlekuuu 14 14
IMpakTuyeckue 3ausarus (I13)
Cemunapsi (C)
JlaGopaTopubie padotsi (JIP) 22 22
CamocrosiTesibHas padoTa (Bcero) 36 36
B Tom yucie:
IIpopaGoTka TeopeTHYECKOro MaTepuasa. 10 10
IMoaroroBka Kk 1ad6opaTopHoii padoTe. 22 22
Br100p 00beKTa HCCIe10BAHNS 4 4
Buja npomesxkyTouHoii arrecranuu (3ayer, 3aver
IK3aMeH)
OO0mast Tpy10eMKOCTh 72 72
4acoB
3a4YeTHBIX e NHUL 2 2

5. Coaep:xanue IMCHUNIMHBI
5.1. Conepxxanue pa3aesioB QM CHUUILIAHBI

Ne HaumenoBaHue pasaesa HaumenoBaHue Tem
n/n JUCHUTLINHBI
1 OCHOBEL OcHOBHbIE NOHATHS B3anMo3ameHsieMocTu. [1lepoxoBaTocTs.
CocraB U cojiep’)kaHle OCHOBHBIX HOPM B3aMMO3aMEHSIEMOCTH.
B3aMO3aMEHSIEMOCTH.
[IpaBuia 1OMyCKOB M MOCAIOK C 3a30POM, C HATATOM,
HopmMel B3auMo3zameHsseMocTi
MepexXOaHbIE
2 OcHoBHble OHATUA cTaHAapTu3anuu. Llemu, metonbl. OOBEKTHI
cTaHAapTU3anuu. Buasl craHgapToB 1 00JaCTH UX IPUMEHEHUSI.
OCHOBBI CTaHIAPTU3ALMH U .
T — KauectBo npomsinieHHOM npoaykiuu. [lapameTpsr kauecTsa.
Cuctema yripaBiieHusl KaueCTBOM Ha nipeanpusituu. [IpaBoBoe
obecrnieuenue ctanaaptuzanuu. Cepruduxarius.
3 [Ipeamer u 3agaun MeTponoruu. OCHOBHBIE TEPMUHBI,

OcHOBEI MCTPOJIOTHHN

MpUMeHsieMble B MeTposiorui. OCHOBHBIE HANPABICHUSIM
METPOJIOTHH: -00111ast TEOPHSI U3MEPEHUH; -€TMHUILIBI
(bu3MYECKUX BEJIMYMH U UX CUCTEMBbI; METO/bI U CPEACTBA
M3MEPEHMI; ~-METO/IbI OIIPEIETIEHHS] TOYHOCTH U3MEPEHNUI; -
OCHOBBI 00ECTICUECHHS €IMHCTBA U3MEPEHHUIA U €TUHOOOpa3HsI
CpPEACTB U3MEPEHUS; -3TAIOHBI U 00Pa3IOBbIE CPECTBA
M3MEpEeHUil; -MeTO/IbI Mepeauu pa3MepPOB €IUHHULL OT FTAIIOHOB
1 00pa3LoBBIX CPEJCTB U3MEPEHUN PabOYNM CpeICTBaM
n3Mepenuil. Mexaynapoanas cucrema enunun CH.
3aKOHOAATENbHBINA XapakTep MeTposioruu. CpencTBa JTMHEHHBIX
W3MEpEeHU: ITaHT€HUHCTPYMEHT, MUKPOMETP U JIp.
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5.2. Pa3aeJbl AMCHUIIIINH U BHABI 3aHATHII

HaumenoBanue pa3aejia IMCIUIJINHbI
H BXOAAIIUX B HEIro TemM

Jleknun

IIpakr.
3aHATH
|

JlaGop.
3aHATH
|

Camocr.
padora
CTY/.

Bcero
4acoB

OcHOBBI B3aUM03aMEHSI€EMOCTH.
HOpMLI B3auUMO3aMCHACMOCTH.

11

OCHOBHBIE TOHATHSA
B3arMo3aMeHseMocTH. lllepoxoBaTocTh

1.2

CocraB 1 cofiepKaHHe OCHOBHBIX HOPM
B3anMo3aMeHnseMoctu. [IpaBuna
JIOTTYCKOB U IOCA/I0K C 3a30POM, C
HaTsAroM, NepCxXoaHbIC

OcCHOBBI CTAaHAAPTH3ALUH U
cepTuUKALNU

12

18

34

2.1

OcHOBHBIE NTOHATHUS CTaHJAPTU3ALNH.
Llenu, merosibl. OOBEKTHI
cTaHAapTh3anuu. Busbel cTaH1apToB U
oOmnactu ux npumeneHus Kauectso
IIPOMBINUIEHHOW npoaykuuu. [Tapamerper
kauecTBa. CUCTEMa yIpaBJICHUS
Ka4yeCcTBOM Ha npeanpusatuu. IIpaBosoe
obecrieyeHre cTaHaapTH3aLHH.

12

2.2

. Ceptuduxanus

12

22

OcCHOBBI METPOJIOTHH

10

18

34

3.1

OCHOBHBIE HAaNIPaBJIEHUSI METPOJIOTHUH: -
o0111ast Teopust U3MEPEHUI; -€TUHUTIBI
(bU3MYECKUX BEIUYUH U UX CHCTEMBI;

METO/Ibl ¥ CPEJICTBA U3MEPEHUH; -
METO/Ibl ONPEIETICHUSI TOYHOCTH
M3MEPEHHI; ~-OCHOBBI 00eCTIeueHus
€IMHCTBA U3MEPEHUN U eTUHO00pa3us
CPENICTB U3MEPEHUS;, -3TAJTOHbl 1
00pa3IoBbIe CPECTBA H3IMEPEHU; -

METO/IBI TIepeaun pa3MepOB €AUHUIL OT

ATAIOHOB U 00Pa3IOBBIX CPEICTB
WU3MEPEHHI pabodnM CpeICTBaM
U3MEPEHUM
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3.2

Mexnynapoanas cucrema enuaun CH.

3.3

33KOHOI{&TCJ’ILHLIIZ XapaKkTep METPOJIOTUH.

3.4

KommiekcHast paboTa o ctaHgapTH3aluu




UTOoro 14

22 36 72

paﬁoTbI Oﬁy‘lalOll_lI/IXCﬂ o AMCIMUIIJINHE

6. Ilepeyenb y4eOHO-MeTOAUYECKOT0 OOecnevyeHusI JAJIsl CAMOCTOATEeIbHOU

6.1. Coz[epmafme CaMOCTOSITEIbLHOM paﬁoTbI CTYAEHTOB 110 TEMaM

TeMBbl JUCHUINJINHBI

Conep:xaHue caMOCTOATEIbHOM
padoThI CTY1€HTOB

Buabl ctanaapToB u 001acTH UX MPUMEHEHUS

(Kareropuu cranmapToB)

[TpopaboTka TEOPETHIECKOTO
MarepHaia, TOMCK HH(HOPMAITHOHHBIX
peCypcoB, MOJrOTOBKA K
nabopaTopHO# paboTe

Cucrema YIIpaBJICHHUA KQ4YCCTBOM Ha IPCANIPHUATUA

(IITpUXx-KOMI)

[TpopaboTka TEOpEeTHIECKOTO
MarepHana, IOUCK HH(OPMAIIMOHHBIX
pecypcoB, IOJArOTOBKA K
nabopaTopHOi paboTe

Ceprudukanus npogyKIuu

[TpopaboTKka TEOPETHIECKOTO
MaTepuaia, ToucK HHPOPMAITHOHHBIX
pecypcoB, MOJrOTOBKA K
naboparopHoit pabore. Beioop
oObekTa ceprudukanuu, coop
nHpopMauu 0 HEM.

Ceprudukanus yciyru

[TpopaboTka TEOPETHIECKOTO
Marepuaa, IOUCK HH(OPMAIIMOHHBIX
pecypcoB, MOJrOTOBKA K
naboparopHoit padore. Beioop
o0bekTa ceprudukanuu, coop
uHpOpMaLUU 0 HEM.

JlexnapupoBaHue COOTBETCTBUSI IPOAYKIIUU

[TpopaboTka TeopeTHUecKoro
Marepuana, TOUCK HH(OPMAIIMOHHBIX
pecypcoB, MOJIrOTOBKA K
nabopaTopHoi pabote. Bri6op
00beKTa cepTudUKau, cOop
uHpOpMaIUU 0 HEM.

KommuiekcHast aTTectaninoHHasi paboTa 1o paszeiny

ITpopaboTka TeopeTHIecKoro
Marepuana, TOUCK HH(OPMAIIMOHHBIX
pecypcoB, HOATOTOBKA K
nabopaTopHoii pabore.

OcHOBHEBIE HaIlpaBJICHUA METPOJIOTHHA

[TpopaboTka TeOpeTUYECKOTO
MaTepuaa, IOUCK HH(POPMaIIMOHHBIX
pPeCypCOB, MOATOTOBKA K HAITMCAHUIO

KpaTKOT0 ACCe M0 BUACO(DparMeHTy.
OTpasuth 11eib, 3a/1a4, 00JIACTH
HUCITIOJIB30BAHUA U HG6XO)11/IMOCTI)

MPUMCHCHUSA MECTPOJIOTUICCKUX
CpEaCTB. Bo3mokHO Bcoabp30BaHNE
JICKOHMOHHOT'O MaTCpHuaJia. BBIpr3I/ITB
B pecypc B pazzaen "Merponorus'.
3amanne "Dcce"
https://moodle.yspu.org/mod/assign/vi
ew.php?id=27353




[TocTpoenue nepeBa CBOKMCTB

[TpopaboTka TeopeTHIECKOro
MaTepuaia, TOucK HH(HOPMaIIMOHHBIX

8 pecypcoB, MOATOTOBKA K
nabopaTopHoii pabote
[TpopaboTka TEOPETHIECKOTO
9 Kitaccel ToyHOCTH CpeCcTB U3MEpPEHUI MarepHaa, IOMCK HHPOPMaMOHHBIX

pecypcoB, MOJArOTOBKA K
naboparopHoit pabote

11 | OcHOBHBIE U TPOU3BOAHBIC €AUHUIBI cucTeMbl C1

[TpopaboTka TEOPETUIECKOTO
Marepuaa, ToucK HH(GOPMAIMOHHBIX
pecypcoB, MOJArOTOBKA K
naboparopHoit pabote

12 KommuiekcHas paboTa o pazzaeny

[TpopaboTka TeOpeTHYECKOTO
Marcpuaia
https://moodle.yspu.org/mod/quiz/vie
w.php?id=3674

6.2. TemaTuKa KypcoOBbIX padoT (IPOEKTOB)
He npexycMmorpeHo

6.3. IlpumepHasi TeMaTuka pedgepaTon
He npexycMmoTpeHo

7. @oHBI OLIEHOYHBIX CPEICTB

7.1. ®oHA OLEHOYHBIX CPEICTB /sl MPOBeeHNs TeKylleil aTTecTauuu 00y4aromuxcs

Mo AUCIHMILINHE

HaumeHoBaHue TeMbl CpeacrBa Tekymero IlepeyeHb KoMMIeTeH Mt
AU CIUILINHbBI KOHTPOJIA (yka3arb mudgp)
Bunsl cranaapToB u obsactu
WX IPUMEHECHHUS JlabopaTopHas pabota YK-2 OIIK-1
(KaTteropuu cranaptoB)
Cucrema ynpapieHHs
KaueCTBOM Ha IPEANPUATHH JlabopaTopHas pabota YK-2 OIIK-1
(IWTpHUX-KOMI)
Ceprudukaus npoayKIuu JlaGoparopHas paboTta YK-2 OIIK-1
Ceprudukanus yciayru JlabopaTopHas pabota YK-2 OIIK-1
JlexnapupoBanie JlabopaTopHas pabota YK-2 OIIK-1
COOTBETCTBUS IPOAYKIIH
KommnekcHas aTTectaninoHHas JlaGoparopHas pabora, VK-2 OIK-1
pabota 1o pazneny BKJIIOYAIOI[asi TECTUPOBAHUE
OcHOBHBIE HalNpaBlIeHUS JlabopaTopHas paborTa, VK-2
METPOJIOTHH BKJTIIOYAIOII[Asi HAITUCAHUE JCCe
HMoctpoenne siepesa cBoHCTS JlabopaTopHas pabota YK-2 OIIK-1
Knaccel TounoCTH CpeacTB
U3MEPEHUI JlaboparopHas pabota YK-2 OIIK-1
OCHOBHBIC H POH3BO/IHbIE JlaGoparopHas pabota YK-2 OIIK-1
enuHuIb cuctemsl CHU
KommnnekcHas padora mmo JlaGopatopHas paboTa B VK-2
paszznemny Moodle.yspu.

Tekymuii KOHTPOJb OCYHIECTBISETCS HA OCHOBE PEUTMHIOBOM TEXHOJIOTMU OLICHUBAHUS.
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OOyuarommecs: B Mpolecce U3yuyeHHs JUCHUIUIMHBI HAOUpaloT peHTHHrOBBIE OalIbl U B paMKax
aTTECTALlMOHHOMN HEAEIH MOJIy4aloT OTMETKH B COOTBETCTBUU ¢ HAOpaHHBIMU OaJlaMH.
Kpumepuu ouyenku euoog paoom

[Tocerenne IeKIIMOHHBIX 3aHATUI 3aHATUI 1 Oant.

AKTHBHOE y4acThe B OOCYXIEHUU JIabopaTOpHOU pPabOTHI, MPEACTAaBICHUE PE3YJIbTaTOB
caMmocTosTesbHON paboThl (1-5 6amioB): mepuoanveckas akTUBHOCTh — 1 Oajji, aKTUBHOE yJ4acTHE
B 00CYXXJIEHUH IPOOJIEM U MPAKTUUECKUX 33aJaHUil, TPaMOTHOE BBIIOJIHEHUE J1a00paTOPHOM paboThI
— 5 Gannos.

Peumune nnan



Ba3oBast yacthb

Bua koHTpoJIs dopMa KOHTPOJIS Mun. Koa- Makc.
Bo 0amiioB | Koa-Bo
0aJ10B
KonTpoJs nocemaemoctu Ilocemenne JJeKIMOHHBIX, 0 18
NPAKTHYECKUX
(1abopaToOpHBIX) 3aHATHIA
Hmozo
HaumeHoBaHMe TeMblI Mus. KoJ- Makc.
Bo 0asuioB | Kou-Bo
0aJ10B
OcHOBHbIE OHATHS 0 2
B3aMMO03aMeHsIeMOCTH.
CocTaB u cojiep:kaHue 0 2
OCHOBHBIX HOPM
B3aMIM0O3aMEHSI€MOCTH.
OcHoBHbIE IOHATHS 0 2
CTAHAAPTU3AIUH
Ceprudpuxanus 0 2
O0mas Teopusi U3MepeHui 0 2
Me:xayHapoaHasi cucTeMa 0 2
eqnaunn CHU.
3aKkoHoaaTe/bLHBIH XapaKTep 0 2
MEeTPOJIOTHH.
Bunbl ctanaapToB u 001acTH UX 0 5
MIPUMCHCHHUS
KoHTpoib paGoTei Ha (Kareropuu cTaHapToB)
SaHsTHIX Cucrema ynpapiieHUs! KaYeCTBOM 0
Ha TIPeIIpUITUN 5
(IwTpUX-KOMI)
Ceprudukarus npogyKIuu 0 5
Ceprudukarus ycuyru 0 5
JleknaprpoBaHue COOTBETCTBUS 0 5
MPOYKITHH
KommiekcHast aTTecTannoHHast 0 5
paborta 1o pazaeny
OcHOBHBIE HaIIPaBJICHUS 0 5
METPOJIOTUHI
[TocTpoeHue nepeBa CBONCTB 0 5
Kitacesl TounocTH CpencTs 5
HU3MEepeHUI
OCHOBHBIE U TTPOU3BOTHBIC 5
enuHuIbl cuctembl CU
KomruiekcHas paboTa 1o pasaeny 0 5)
Hroro 0 69
Bcero B cemecTpe 69
IIpome:kyTouHasi aTTeCTANMS 0
UTOIroO 69

IMoaroroBKa K NPAKTHYECKUM 3aHATHAM SIBJIsIETCS 00513aTe/IbHBIM YCJIOBHEM MOJTyYeHHU s
UTOTOBOH PEHTHHIOBOM OLCHKH 110 M CHUIIJIMHE He 3aBUCHUMO 0T KOJIHYECTBA

HAKOIICHHBIX 0aJ1710B

K npomeskyTo4HOM aTTecTalliy He JONMYCKAKTCs 00y4aromuecsi, HaOpaBiye B TeYeHUe

cemecTpa MeHee 41 6ana




Ilpumeput 3a0anuii 0na 1a00paAmMoOPHBIX 3AHAMUIL

Tema: [locTpoeHue nepeBa CBOMCTB

YueOHas ueib:

- U3y4eHUE HOMEHKJIATYpPhl CBONCTB 00BEKTa, OIPEACIISIONINX €r0 Ka4eCTBO.

CryneHT q0/xeH:

yMeThb:

- BBIIIOJIHATH IOCTPOEHUE JIEPEBA CBONCTB

3HATh:

- IIpaBWJIa IOCTPOEHUS J€pEBA CBOMCTB

Ilopsiiok BINOJHEHHS PadOThI

1. [ToBTOPUTH OCHOBHBIE TEOPETHUECKUE MOJIOKEHUSI.

2. [TocTpouTh AEPEeBO CBOMCTB OOBEKTA.

3. OTBETUTH Ha KOHTPOJILHBIE BOIIPOCHI.

Teopernuecknii MaTepua

[Ipn omnenke kayecTBa 3JIEKTPOOOOPYIOBAHMS YCTAHABIMBAETCS CTENEHb COOTBETCTBHS
3HAYEHUH MMOKa3aTeell KauecTBa Mocie PEMOHTA ¢ MX HOPMATUBHBIMU 3HAYCHUSIMH.

[Tokazarenu kadecTBa 3JEeKTPOOOOPYI0BAHHS XapaKTEPU3YIOT IPUTOJHOCTH 000OPYIOBAHHUS K
HCIOJIb30BAaHUI0O B COOTBETCTBUM C HA3HAYEHMEM IpU HEOOXOAMMOM YpOBHE O0€30IacHOCTH,
HagexxHocTH U dpdexTuBHOCTU. [IpH oOlEHKEe KayecTBa 3IEKTPOOOOPYIOBaHMS U3 OOLIeH
HOMEHKJIATYypbl IOKa3aTeeil KauecTBa W3JEIUs UCIONb3YIOTCS TE€ IMOKA3aTead, KOTOPHIE MOTYT
W3MEHUTHCSA B MPOLIECCE IKCILTyaTallly U MOAJIeKAT BOCCTAHOBIICHHIO 10 HOPMATHUBHBIX 3HAYCHHIA.

Tak kak 0pu BBINOJIHEHUH PEMOHTA JIOJDKHO OBITh OO0ECIEYeHO BOCCTaHOBJIEHUE
UCIPABHOCTU MM pabOTOCTIOCOOHOCTH 3JIEKTPOOOOPYIOBAaHUS U BOCCTAHOBIEHHE €r0 pecypca, TO
IIPUHUMAIOTCS IOKA3aTeNu KayecTBa U3 CIEAYIOIUX TPYII:

-[10Ka3aTeld Ha3HAYEHUS;

-[I0Ka3aTeNld Ha/IeKHOCTH;

-3PrOHOMHYECKHE MOKa3aTelu;

-3KOJIOTUYECKHE TOKa3aTelu;

-noKaszaTenu 6e30MacHOCTH.

Homenknatypa u HOpMaTHBHBIE 3HAUYEHMs IOKa3aTelleld KadyecTBa 3JEKTPOOOOPYAOBAHUS
MPUHUMAIOTCSI B COOTBETCTBUU C HOPMATHUBHOM M TEXHUYECKOW JOKyMEHTAIlMel Ha KOHKPETHBIE
BUJIBI U TUTIBI U3JENUI (000pyIOBaHUS).

Hepapxuueckas cmpykmypa ceoticma

C TOYKM 3peHHUs OLIEHUBAHMs KauyeCTBO MOXHO NPEACTaBUTh B BHJIE HEpapXUUECKOM
CTPYKTYpHI (II€PEBO CBOMCTB), HA CAMOM HU3KOM (HYJIEBOM) YPOBHE KOTOPOI'O HaXOJIUTCS KaYECTBO
Kak Hanbosee 0000IIEHHOE KOMIJIEKCHOE CBOMCTBO MPOAYKIMH, 2 HA CAMOM BBICOKOM YpPOBHE —
IIPOCTHIE CBOMCTBA.

CTposi nepapXu4eckyro CTPYKTYPY CBOMCTB, JK€NaTENbHO MOJHATHCSA 10 TAKOT'O BBICOKOTO
YPOBHSI paCCMOTPEHUS], HA KOTOPOM HaxOJIATCS HE pasjlaraeéMble Ha Kakue-1u0o apyrue, HauMeHee
o01ue, Tak Ha3blBaeMble IPOCThIE CBOMCTBRA.

[IpaBuiia nocTpoeHus AepeBbEB CBONCTB:

CBOMCTBAa M-TO YPOBHS

CBOMCTBA 2-TO ypOBHS

cBoiicTBa 1-T0 ypoBHs

cBoricTBO 0-TO ypOBHS



CeoficTEa m — I0
VPOEHRT

N N N N B R
| I T

Gt O s

FPOBHA \_J | |
Ce0ficTEa | -0 |:| I__—_I

VPOBEL

Ceoficteo 0 — 1o ‘ Ka9ecTeo B HemoM ‘
YPOEHA

Pucynox 20 - Mepapxuueckoe 1epeBo CBOMCTB KauecTBa

W3BecTHO, 4TO KaXblii MpeIMeT M ero KaueCTBO MOXKHO ONHUCATh C MOMOUIbIO OOJIBLIOrO
yycia CBOMCTB. KOMIUIEKCHBIN K€ MOKa3aTeab Ka4eCTBA SBISCTCA PE3YJIbTUPYIOLIEH BEIUYMHOU
3TUX CBOKMCTB.

B xBanumeTpuu cienyer yuYuThIBATh JBE POTUBOIIOJIOKHbBIE TEHACHLIUU: C OJHOW CTOPOHBI
— CTPEMJICHME ONMCAaTh KadyeCTBO MAKCHMAaJIbHO BO3MOJKHBIM YHCIOM CBOWCTB, C JIpPYrou —
KOJIMYECTBO YUMTHIBAEMBIX CBOMCTB CTAparOTCsl YMEHBIIUTh, YTOOBl COKPATUTHh OOBEMBI PacueTOB.
CrenoBarenbHO, HEOOXOMMO HAWTH ONTUMAJIBHOE YHCIIO CBOMCTB, NMPHUAEPKUBASCH CIETYIOLINX
IIOJIOKEHUI: CBOMCTBA KauecTBa pPacCMAaTPUBAIOTCSA KaK KiacCU(UKALIMOHHAS CHUCTEMa COTJIACHO
MEepapXU4eCcKOil MHOTOypOBHEBOM CTPYKType CBOMCTB , OCHOBY KJIACCH(HKAIMU COCTaBIISET
IIPU3HAK, ONpEIEIsieMbli 11€IbI0, C KOTOPOW MPOBOJUTCS OLEHKAa KAayeCTBA; KOJIMYECTBO CBOMCTB
Ka4yecTBa JI0JKHO YIOBIETBOPSTH TPeOOBAaHUAM HEOOXOAMMOCTH U JOCTATOYHOCTH.

IIpasuna nocmpoenus depesa c8oucms.

1. IlpaBuna, oOs3aTenbHble NpU JIO00M CHUTyalluM OLIEHKH, HAa3bIBAIOTCS OOIIKMMU
npaBwiaMu. Te mpaBuiia, KOTOPBIX HYXKHO MPHUAEPKUBATHCS TOJIBKO B 3aBUCUMOCTH OT CHUTYyallUU
OLIEHKH, OyJIyT Ha3bIBATHCS YaCTHBIMH.

2. O6ume npaBuiIa NOCTPOSHHUS JiepeBa CBOMCTB

3. CaoiictBa, BXOAsdlIMEe B TPYONy, JJOJDKHBI HCKIIOYaThb HEOOXOJUMOCTh HX
OJIHOBPEMEHHOTO yueTa B BUJly TOI'0, YTO MEKY OKa3aTeNIMU 3TUX CBOWCTB €CTh (PYHKIIMOHAIbHAS
3aBHCHUMOCTb.

4. CtpyKTypa JAepeBa JI0JKHA MO3BOJISATh MPOBOJINUTE KOPPEKTUPOBKY ([100aBISATH B JEPEBO
HOBBIE CBOMCTBA WJIH, HA00OPOT, UCKIIIOYaTh HEKOTOPBIE CBOMCTBA) B CBSI3U C U3BMEHEHUEM CUTYallUH
OLICHKH.

5. B nepeBe cBONCTB JOMKHBI 00f3aTENBbHO MPUCYTCTBOBATH (pa3yMeeTcsi, C Y4YEeTOM
CUTYaIlMU OLIEHKH) TIOKa3aTeNu: IKOJIOTUYHOCTD, )KU3HE00ECTIEYeHHOCTh, 0€3bI3bSIHHOCTD.

6. B ogepeBe CBOWCTB JKecTKas CTPYKTypa OTAETBHBIX TOAJEPEBBEB  JIOJHKHA
pacnpocTpaHATHCS HAa MAKCUMAJIbHO BO3MOXKHOE YHCIIO SPYCOB.

7. Jnst Kakaoro CIOXHOTO CBOMCTBA CYIIECTBYET HECKOJIBKO Pa3IMUHBIX NPU3HAKOB, C
MIOMOIIBIO0 KOTOPBIX OHO MOXET OBITh pa3esIeHO Ha TPYIIY MPOCTHIX CBOWCTB. M3 HUX Ha10 BHIOpATH
T€ MPU3HAKHU, KOTOPbIE UMEIOT MOTPEOUTENHCKYIO HAIIPABIEHHOCTb.

8. B nepeBe He NOMMKHO OBITh HEUETKHX, JBYCMBICICHHBIX, HEOJHO3HAYHO TPAKTYEMBIX
(bopMyITHPOBOK CBOWCTB.

9. HeoOxomuMo Tak CTPOWTH JI€PEeBO, YTOOBI B HEM HAIUIM OTPa)XCHHWE BCE OCOOCHHOCTH
nporiecca noTpedyieHus: 00bEKTa, BBISBICHHBIE HA CTAIUN ONPEECIICHHUS CUTYAI[MH OIICHKH.

10. B mro00ii Tpymme JOIDKHBI OBITh OTCTABIICHBI TOJILKO HE3aBUCUMBIE CBOMCTBA.

11. JlepeBo IOIKHO «BETBUTHCS» IO TEX MOP, MTOKA BO BCEX IPYIIaxX CBOMCTB, HAXOALINXCS
Ha MOCJIEeIHEM sIpyCe JIepeBa, HEe OCTAaHYTCS TOJIbKO MPOCTHIE, KOTOPBIE YK€ HE HY)KHO pa3lIeNsTh.

12. TlpemmyiecTBO nepeBa B TaOMUYHOW (hopMe 3aKifouaeTcss B DKOHOMHH MECTa,
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HEO0XOIUMOTO [T U300pakeHUs AepeBa.

B xBanumMeTpuun cuntaercs, 4ro J1000e CBOWCTBO Ka4eCTBA MOXKET OBITh ONPECTICHHO IBYMS
YHCJIOBBIMU MapaMeTpaMu: BECOMOCThIO (Ba’KHOCTHIO) U OIIEHKOM KadecTBa. [IpaBna, B HEKOTOPBIX
METOAMKAX BECOMOCTb YYHMTBHIBACTCS pa3HbIMU IO pasMepy Mkaiamu. OJHAKO BCE METOIMKH
MOJAYUHSIOTCS OJHOMY IPaBUIIy: BECOMOCTH BCEX CBOMCTB, HAXOJSIIUXCS Ha OJHOM YpOBHE,
CBSI3aHBl JIPYr C APYroM TakK, YTO CyMMa BECOMOCTEH BCErja OCTAeTCsl MOCTOSHHBIM, 3apaHee
3aJJaHHBIM YHUCJIOM.

Bo MHOTMX MeTOIMKaX MPUHUMAETCS, YTO BECOMOCTh BCEX CBOMCTB, HAXOISAIINXCS HA OJTHOM
U TOM € ypoBHE paBHa 1.

3AJJAHUE

Hcnonb3ys MHEHHE SKCIEPTOB M B COOTBETCTBMHU C TNPABWIAMHU IIOCTPOCHHUS JEPEBHEB
CBOMCTB, MOCTPOUTH I€PEBO CBOMCTB 00beKkTa. OOBEKT BHIOMPAETCS CTYJEHTOM CaMOCTOSTENbHO. B
Ka4yeCcTBE SKCIIEPTOB BBICTYIAET IPYIINA CTYACHTOB B KOJIMYeCTBE 6—8 uenoBex.

1. BeiOpatb 00BEKT.

2. ChopmMupoBaTh IKCHEPTHYIO IPYIITY, HA3HAUYUTH BEIYIIEr0 SKCIepTa.

3. Paccmotrperb 00BEKT W, UCHONB3YS 000 MeToa («MO3roBoil araku», MpOCTOrO
oOCYXKIEHHS U T. 11.), OpeAeTuTh Habop Mmoka3aTenel Ha KaXI0M YPOBHE JiepeBa CBOMCTB.

4. HUcnonb3ys 3HaHUS TPaBHII MOCTPOSHUS JIepeBa CBOMCTB, ONPEAEIUThCA ¢ PopMoi
nepesa.

5. VYuuTeiBas MHEHHS OKCIEPTOB, pPACMHOJOXKUTh HA KaXIOM spyce OSTOro JepeBa
COOTBETCTBYIOLIME CBOMCTBA.

6. DKCIIepTHBIM CIIOCOOOM OTPeNeNUTh KOA(D(HUITMEHTHI BECOMOCTH Ka)KJOTO M3 CBOHCTB B
paccMaTpuBaeMoM OOBEKTE.

KOHTPOJIBHBIE BOITPOCBHI

1. CymHOCTb MOHATHUS «IEPEBO CBOWCTBY.

2. Uto Takoe mpocToe CBOMCTBO?

3. Uto Takoe BECOMOCTH?

4. Kaxk ompezensercss CTENEHb BECOMOCTH PA3IUYHBIX CBONCTB B paccMaTpUBAEMOM
o0BekTe?

OT4er 10JKEH COIePHKATh:

1) na3Banue paboOTHI;

2) 1eIb;

3) Ha3BaHUE IPUMEHIEMbBIX METO/IOB;

4) mocTpoeHHOE AepeBo (mpuMep npuiokenue 14, rabnuma 12);

5) BBIBOS 11O paboTe.

[Tpunoxenue 1
Llabnon oghopmnenus omuema o 8bINOIHEHUU NPAKMUYECKOU PAOOMbL
[Tpaktuueckas pabora No

Tema:

YyeOHas 11eb:

1.

2.

- BBITIOJTHEHUE 3aJIaHUs (peuleHue 3a0ay, 3anoiHenue maoauy, u m.o.)

-OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI

-BBIBOJT

JlepeBo CBOMCTB (TIpuMep)
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Toxkaaremt

HXHATCHII

fr-
KOHCTPYKTIHEHBIE
N ——

Pesepryap ama
BO/IbI

Beipadotka mapa
SKOHOMIMEC CTOHMOCT.
Kie

TMoKasaTem

SFeTeniveckiie _-,'Ill'xal'm

MOKABATE N

Tokasatemt
TEXHOMOTHY
HOCTH

ll

Kpumepuu OUCHUGAHUA 3(10(1’”417, 6bINOJ/IHEHHbBIX HA ﬂa6opamopublx 3AHAMUAX

Kpurepuii bana
Hcnonp3oBanue npodecCHOHAIBHBIX MOHATHH U TEPMHHOB B PEUU 1-2 6anna
CooTBeTcTBHE NpeJIaraéMbIX PEeIIEHUH TOCTaBIEHHOM 3a1a4ue 1-3 6anna
MakcuMaIbHbIA 6aJLT S

7.2. MDOoHA OULEHOYHBIX CpPeACTB /I TMPOBeJAeHUS] NMPOMEXKYTOYHOH AaTTecTAUMH
o0yyaromuxcs Mo JMCHHIINHE

7.2.1. TpeOGoBaHusi K NPOBEIEHNIO MPOMEKYTOYHON ATTECTALMM 1O THCHUILIHHE:
PeliTunroBbiii Oamnm mosiydeHust 3a4yé€ra IpeArNnoyaraet aKTUBHYI0 paboTy Ha JEeKUUsX,
MPAKTUYECKUX 3aHATHUAX (BBIMOJIHEHHE Pa3IMYHbIX BUAOB CAMOCTOSTEIBHOM pabOThl) U JIOJKEH
ObITh He MeHee 41 Gana.

7.2.2 KpuTepuu oueHKH pe3yJbTaTOB MPOXO0KIEHHUS CTYAeHTOM NMPOMEKYTOUYHOMH
aTTrecTalyy 10 AUCUMILINHE

VYK-2.2. DopmupyeT HOpMaTUBHO-TIPABOBYIO OCHOBY JUJIsl [10J100pa pEIIeHUH TOCTaBICHHON
npodecCHOHATBLHOMN 3a1a4H.

VYK-2.3. OnpenenseT pecypcHyto 0a3y, 06ecneqnBaronyto JOCTHKEHUE 3aIUIaHUPOBAHHOT O
pe3yibTara.

OIIK-1.1. Pemaet npodeccuoHanbHble 3aJa4l ONUPasiCh HA HOPMaTUBHO-IIPABOBbHIE JOKYMEHTHI,
periaMeHTHpYIoLe 00pa3oBaTeIbHYIO U TPYAOBYIO JIesSTeNbHOCTh B PD

OIIK-1.2. [Ipeyaraet myTH pemeHus IpopeCCHOHATIBHBIX 33/1a4 C Y4€TOM IIPABOBBIX,
HPaBCTBEHHBIX U 3TUYECKUX HOPM, TpeOoBaHUH NPO(ecCHOHAIBHOM ITUKH

YpoBeHb KauecTBennas KoanuecTBeHHbII Onenka*
NPOSIBJICHUS XapaKTepuCTHKA nokasareJib
KOMIIeTeH M i (6ab1 BPC) Kpanurarusnas
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BBICOKHI

CryneHt ¢popMupyeT HOPMAaTUBHO-
MPaBOBYIO OCHOBY JJIs TT0100pa
pELIEHNI TOCTaBJIECHHOU
npodeccuoHanbHOM 3a/1a4M, OIpeIesieT
pecypcHyto 6a3y, 00ecIeunBaroIy0
JOCTUKEHHE 3alJIAaHUPOBAHHOTO
pe3yibTara, pemaet npoheccuoHaIbHbIe
3aJja4M OMHUPasCh HA HOPMATUBHO-
IIPaBOBBIC JIOKYMEHTHI,
perjJaMeHTupyone o0pa3oBaTeIbHY0 U
TPYIOBYIO AesATeIbHOCTh B PD, a Takxke
npeaaraeT NyTy pereHus
npodeCCHOHATBHBIX 33]a4 C Y4€TOM
MIPABOBbBIX, HPABCTBEHHBIX M ITUYECKHUX
HOPM, TpeOOBaHUi1 MpohecCuOHaTLHON
ITHKH

64-69

NOBLIICHHBI

CryneHT He B OJIHOW Mepe popMUpyeT
HOPMAaTUBHO-TIPABOBYIO OCHOBY JJIsI
1o100pa perIeHH MOCTABICHHOM
npoecCuOHANBHOM 3a/1a4H, OIPEaeIsIeT
pecypcHyto 6a3y, 00ecreunBaroyro
JOCTUKEHHE 3aIlJIaHUPOBAHHOTO
pe3yibTara, pemaet npohecCHoHaIbHbIC
3aJa4M OMHUPasCh HAa HOPMATUBHO-
MPaBOBBIE JIOKYMEHTHI,
perJaMeHTupyrome o0pa3oBaTeIbHy0 U
TPYIOBYIO AesATeIbHOCTh B PD, a Takxke
npeagaraeT myTy pelieHus
pohecCHOHANIBHBIX 33]1a4 C YYETOM
MIPABOBbBIX, HPABCTBEHHBIX M ITHYECKHUX

HOpM, TpeboBaHU IPOo(hecCHOHATBLHON
STUKU

53-63

0a30BbIii

CTyaeHT uMeeT npeiCTaBlIeHuEe O
HOPMAaTHBHO-TIPABOBOW OCHOBE JIJIsi
mo0opa petieHni MoCTaBIeHHON
npo¢eCCHOHAIIBHON 3a/1a4l, YaCTUYHO

OIIpeJIeNIeT pecypcHyto 0azy,
o0ecnevynBaroIyro JOCTUKEHHE
3aIJIaHUPOBAHHOTO PE3YNIbTaTa, MOXKET
pemath npodeccuoHaabHbIE 3aa9H,
OMUpPAasiCh HA HOPMATUBHO-TIPABOBBIE

JIOKYMEHTBI, PETJIAMEHTUPYIOIITHE

00pa3oBaTENbHYIO U TPYJIOBYIO
JeaTesbHOCTh B PD, a Takke npemiaraer
MyTH peleHus: IpohecCUOHATBHBIX
3a/1a4y C y4e€TOM IIPABOBBIX,

HPABCTBEHHBIX U ITHYECKUX HOPM,

TpeboBaHui MpodheCCHOHATHLHON YTHKU

42-52

3a4YTCHO
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CryneHt He POPMUPYET HOPMATUBHO-
MIPaBOBYIO OCHOBY JUTsI TO100pa
pELIEHUI TOCTABJICHHOMN
npodeccnoHanbHOM 3a/1a4K, HE MOKET
OTIPECTUThL PeCypCHYIO 0a3y,
o0ecrevynBaroIIyIo JOCTUKECHHE
3aIJIaHUPOBAHHOTO PE3ysbTaTa, He
petaet npodeccruoHaIbHbIe 3a]a4u
HU3KHi ONMpasiCh HAa HOPMATHUBHO-TIPABOBBIE 0-41
JIOKYMEHTBI, perJaMeHTUPYIOIINe
00pa3oBaTEeNbHYIO U TPYJIOBYIO
JesITeNbHOCTE B P, a Takke He
IpeUIaraeT IMMyTH PEeICHHS
npodeccuoHalbHBIX 3314 C y4ETOM
MIPABOBBIX, HPABCTBECHHBIX U ITUYECKUX
HOPM, TpeOoBaHUi podeccCHoHaTEHON
ITUKHU

HE 3a4YTCHO

7.2.3 Cnenuduxanus oneHOYHbIX CPeCTB

IIpoBepsieMble HHAMKATOPBI NPOSIBJICHUS KOMIIETEHIHIi

YK | OIIK | MK

MIIK

JlaGoparopHas pa6ora

YK-2.2. ®opmupyet OIIK-1.1. Pemaer
HOPMATHUBHO-TIPABOBYIO | IPOQECCHOHATBHBIC 33]]aun

OCHOBY JIJIs TToJ100pa ONMpasCch HAa HOPMATHUBHO-
peleHuit MPaBOBBIE JOKYMEHTBHI,
IIOCTaBJICHHOM perIaMEHTUPYIOIIHNE
npodeCCHOHAITBHON 00pa30BaTeNbHYIO U TPYIOBYIO
3aJa4H. JeITeILHOCTEL B PO

VYK-2.3. Onpenensier OIIK-1.2. [Ipennaraer myTu

pecypcHyto 6asy, peleHus mpophecCHOHATbHBIX
00eCcneurBaoIyIO 3a]1a4 C Y4€TOM MPaBOBBIX,
JTOCTH)KEHHE HPaBCTBEHHBIX U 3TUYECKUX
3aIJIaHUPOBAHHOTO HOPM, TpeOOBaHHI
pes3yibTara. npodecCHOHATBLHON YTUKU

7.2.4. Onucanne OLeHOYHBIX CPeICTB A5 NPOBeIeHUS IPOMEKYTOUYHON aTTeCTAlINU

IIpakTnueckas padora

[pakTrdeckas padbora — popmMa KOHTPOJIS, UCTIONB3yeMast /ISl IPUBUTHS 00yUaroIeMycsi HABBIKOB KPaTKOTO,
IPaMOTHOTO M JIAKOHWYHOTO IPEACTABICHUS COOpPAaHHBIX MaTepHaloB M (AaKTOB B COOTBETCTBHUH C

TpeOOBaHUSIMIL.
Kpurepun onennBanns

Kpurepnii Baun
(popmysupyeTcs Ha OCHOBE HHAUKATOPOB MPOBEPsSieMbIX KOMIETEH M)
VYK-2.2. ®opmupyeT HOpMaTHBHO-TIPABOBYIO OCHOBY I I0J100pa perieHuit 0,25
MOCTaBJIEHHON NPOQecCHOHATbHOM 3a/1auu.
YK-2.3. Onpenensier pecypcHyo 0a3y, 00€CIeUnBarOIIYIO TOCTHKEHUE 0,25
3aITAaHMPOBAHHOT'O PE3yNbTaTa.
OIIK-1.1. Pemaer npodeccruoHanbHbIe 33/1a41 OMUPasiCh HA HOPMAaTUBHO- 2

MPaBOBBIC JOKYMEHTHI, PETJIAMEHTHUPYIOIINE 00pa30BaTEIbHYIO U TPYIOBYIO
NeITeNbHOCTh B PD
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OIIK-1.2. [Ipearaet myTH pemeHust IpopecCHOHATIBHBIX 33/1a4 C YYETOM 2
NPaBOBBIX, HPABCTBEHHBIX U 3TUYECKUX HOPM, TpeOOBaHUI
npodecCHOHATBEHON 3TUKH

MakcuMAaJIbHBIA 02J11 5

8. IlepeyeHb OCHOBHOI U JONOJIHUTEIbHOM JIUTEPATYPHI, HEOOXOAMMO

AJIA OCBOCHMUSA JUCHUIIJINHDBI
a) OCHOBHAas JIUTEpaTypa
1. Apucros A.U., Metpoaorus, ctangaptusaius u ceptudukamus, M, Akagemus, 2008, Oc
2. CepreeB A.I'., Tepereps B.B., Merposorusi, cranmaptusanus u ceprudukanus, M, FHOpaiir,
2012, 820c
0) 10NMOJIHUTEIbHAS JIUTEepaTypa
1. ApxumnoB A.B., bepnosckuit FO.H., 3ekynoB A.I'., OCHOBBI CTaHAapTU3ALMHU, METPOJIOTHU U
ceprudukanuu, M., OHUTU-TAHA, 2015, 447c
2. Ilepemutnna T.O., Mertponorusi, cranmaptuzanuss W ceprudukamms, Tomck, Tomckwii
rOCyJIapCTBEHHBIN yHUBEpCHTET cucteM ynpasie, 2016, 150c
3. 3akon Poccuiickoit ®enepamnu ot 07.02.92 No2300-1 «O 3amute mpas norpeduteneii» (B
pen. @enepanproro 3akona ot 09.01.96 Ne 2-D3).
4, 3akon Poccwmiickoii ®enepanuu ot 10.06.93 Ne5154-1 «O cranmaptuzanun» (B pe.
denepanbHOTO 3aK0HA OT 27.12.95 Ne 211-D3).
5. 3akon Poccuiickoit @enepannn ot 10.06.93 No5154-1 «O ceprudukanuy TpOAYKIHH H
yeiyr» (B pen. @enepanpHoro 3akoHa oT 27.12.95 Ne 211-D3). pen. denepaibHOTO 3aKOHA OT
27.12.95 Ne 211-@3).
6. 3akon Poccuiickoit @epepannu ot 10.06.93 No5154-1 «O ceprudukanuy TpOAYKIHH H
yeryr» (B pen. @enepanbraoro 3akona ot 27.12.95 Ne 211-03).
B) IPOrpaMMHoOe o0ecreyeHune

HaumenoBanust exxerolHo 0OHOBIISEMBIX JTMIIEH3HOHHBIX IPOTPAMMHBIX IIPOTYKTOB,
UCIOJIb3YEMBIX MPU U3YUYCHUU JUCIHUILTAHBI:

- Microsoft Windows

- Microsoft Office

- Kaspersky Endpoint Security mst 6usneca - Crangaptaeiii Russian Edition

9. [lepeyenns pecypcoB HHGpOPMANMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«/HTEepHeT», HE0OXOAMMBbIX /IJI51 0CBOCHMS M CHUIIMHBI

1. Hayunas snextponHas 6ubimoreka eLIBRARY .ru — pedepaTsl, MogHbIE TEKCTH HAYYHBIX
cTareil U3 pOCCUNCKUX U 3apyO0eKHBIX )KYPHAJIOB;

2. DnektpoHHO-OnOMMoTeynas cucrema IPRDOOKS - mosHOTeKCcTOBas 6a3a y4eOHBIX U
y4eOHO-METOIMUECKHX NMEeKTPOHHBIX n3aanuii (http://www.iprbookshop.ru)

3. ®I'HY «Hayuynas mnemarormueckas OubOnmoreka wmenu K. [l YmmHcKoro»
http://elib.gnpbu.ru/.

4. DnexTpoHHO-6nGMHOTeuHas cucteMa «9BC FOPAUTY - monHOTeKCTOBAS 6a3a yUeOHBIX 1
y4e0HO-METOJMYECKHX AIEKTPOHHBIX n3aanuii (Www.biblio-online.ru)

10. MeToauueckue yka3aHusi JJisl NpenojaBateyss W 00y4aroluxcsl 1o

OCBOCHHMIO JUCIHIUITJIMHBI

I'maBHBIE 0COOEHHOCTH N3y4YeHUA TUCHUIIJIMHBI:
C OCJIIBKO TTOBBIIICHUA Kade€CTBa IIOATOTOBKH CTYIACHTOB HGO6XO}II/IMO MNPUMCEHATE IMMPUHIUIIBI
B3aHMHOM HUHTCrpaliuu 06H_[eTCXHI/IquKI/IX JAUCIMIIINH, OCYHICCTBJIATDH IMPUKIIAAHYTIO
HAIpaBJICHHOCTb 06ylleHI/I$I, HUCIIOJBb30BaTh aKTHBHBIC (bOpMI)I n MCETOJIbl OpraHu3alun SaHﬂTHﬁ,
IMAPOKO NPUMCHATL HAITIAAHBIC U TCXHUYCCKUC CPCACTBA o6yquI/151, BBIYUCIIUTCIIBHYO U ayAHNO-
BUJACOTCXHUKY.
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11. Tlepeyenb UHGPOPMAUMOHHBIX TEXHOJIOTHN,

LMS MOODLe.

HCNOJIb3yeMbIX MPH

OCYLIECTBJIEHMH 00PAa30BaTeJIbHOI0 MPOLECcca Mo AUCIHUILINHE
[Ipyn oCBOCHMM JMCHMIUIMHBI WCIIOJNB3YETCS JICKTPOHHAsE oOpa3oBaTenbHas cpena ALTTY

KoHTposb 3HaHUI CTYIEHTOB 10 JUCLUIUIMHE OCYILECTBIIIETCS B PAMKAX JIEKTPOHHOU
cpensl pukcanun ycneBaemoctu ctyaeHToB (BPC) ATTLY.

12. MaTepl/IaJILHO-TeXHI/I‘leCKOC odecreueHue ANCIHUIIJINHBI

1. O6opynoBaHHbIE ayAUTOPUH — CTOJBI, CTYJIbS, TOCKA, IKPaH, TEJIEBU30D;

2. 3ananus 115 paboThI CTYIEHTOB, O0YYAIOIIMXCS 110 UHIMBUyaIbHOMY IpaduKy;

3. Marepuaisl 1J11 UTOTOBOTO U IPOMEKYTOUHOTO KOHTPOJIS;

4. Pa3iaTo4HbIi MaTepua;
5. XpecToMaTUiHbIN MaTepuan;
6. Komnsrorep, npuHTEp, MYJIBTHMEINA.

13. HpenouaBaHne AUCIUIIJINHBI HA 3A0YHOM OTACJICHUHN

13.1. O6bemM TUCHUILIUHBI M BUIbI Y4e0HOI padoThl
OO0mmast TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISACT 2 3a4eTHBIC SUHUIIBL.

Bup yueOHoii padoThl Bcero TpumecTpsl
4yacoB 6
KonrakTHasi padoTa ¢ mpenoaaBareieM 10 10
(Bcero)
B tom uncie:
Jlexumn 4 4
[Tpaktuueckue 3anstus (I13)
JIaGoparophsbie paboTs! (JIP) 6 6
CamocrosiTesibHas padoTa (Bcero) 62 62
B Tom uncie:
[ToaroToBKa M BBITOJIHEHUE JTA00PATOPHOM 62 62
paboThl
Bun npoMexyrouHoii artecTanuu (3a4er, 3a4ér | 3a4ér
9K3aMEH)
OO0uast Tpy10eMKOCTH (4aCOB) 72 72
OO01mast Tpy10eMKOCTH (3aUeTHBIX eTHHHUIL) 2 2
13.2. Copep:xaHue TUCUMIIIMHBI
13.2.1. Pa3aeisl AMCUMILIMHE ¥ BHALI 3AaHATHH
IIpakr. | JIabop. | Camocr.
Ne | HammeHoBaHMe pa3jeia I CHUILTHHbBI Bcero
Jlekuuu | 3aHAITH | 3aHATH | padoTa
n/n ¥ BXOJSIIIHUX B HEr0 TeM 4acoB
| | CTYy..
1 OcCHOBBI B3aMM03aMEHAEMOCTH. 2 6 8
HopMbI B3aUM03aMeHs1€MOCTH.
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OCHOBHBIE TOHATHS
1.1 | B3ammosamensiemoctH. lllepoxoBarocTh 1 3 4

CocraB U cofiepKaHHe OCHOBHBIX HOPM
B3auMo3ameHseMocTu. [IpaBuia
JOIIYCKOB U ITOCAJI0K C 3a30pOM, C
HATATOM, [IEPEXOTHBIC

1.2

OCHOBBI CTAHJAPTU3ALUN U
cepruurkanumn

OCHOBHBIE TOHSTHS CTaHAapTU3anuu.
Henu, metoabl. OOBEKTHI
cTaHiapTu3anuu. Buasl crangapToB u
oOnactu ux npumeHeHus Kauectso
HNPOMBIIUICHHOM npoaykiuu. [TapameTpsr
kauecTBa. CHUCTEMa YIpaBJICHUS
Ka4ecTBOM Ha npennpustuu. [IpaBoBoe
o0ecrieyeHre CTaHaapTH3AINH.

2.1

2.2 . Ceptuduxanus 1 4 12 17

3 OCHOBBI METPOJIOTHM 40 40

OCHOBHBIE HAINIPABJICHUS! METPOJIOTHHU: -
o011ast TeOpUst U3MEPEHUH; -CINHUTIBI
(bU3MUECKUX BEJTMYHH U UX CUCTEMBI;

METO/IBI U CPEJICTBA U3MEPEHUH; -
METO/bI OIPEIeNIeHHsI TOUHOCTH
M3MEPEHUH; ~-OCHOBBI 00eCTICUSHHSI
3.1 | enuHCTBA M3MEPEHUI U €MHOOOpa3Hs 10 10
CPEACTB NU3MEPEHUS; -3TAIOHBI U
00pa3IoBbIe CPEeICTBA U3MEPEHUI; -

METO/bI Iepelaul Pa3MepoB €AMHHUL] OT

ATaJIOHOB U 00Pa3LOBBIX CPEICTB
u3MepeHuil pabounm cpeacTBam

WU3MEPEHUMN
3.2 | Mexnynapoanas cuctema enuaul] CH. 10 10
3.3 | 3akoHOIATENBHBIN XapaKTep METPOJIOTHH. 10 10
3.4 | KommiekcHasi paboTa 1o CTaHJapTH3AIHH 10 10
UTOroO 4 6 62 72

13.3. TlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecneYeHHs IJIsl CAMOCTOSITeJIbHON pPadoThl
00y4yaloImmXxcs Mo AUCHUILIHHE

13.3.1. Conep:xaHue caMmoCTOSITeJIbHON PA0OTHI CTYIEHTOB 110 TeMaM
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Ne
n/n

Tembl AUCHHUIIIMHBI

Conep:xxanue caMOCTOATENIbHON PadOThHI
CTYJAE€HTOB

Bunsl crangapToB 1 001acTH UX
IPUMEHEHHUS
(Kareropuu crannapToB)

[TpopaboTka TEOPETUUECKOTO MaTepraa, IOUCK
HH(POPMAIIMOHHBIX PECYPCOB, CAMOCTOSITEIbHAS
MOJAITOTOBKA ¥ BHIMIOJIHEHUE TA00PATOPHOH pabOTHI.
BEITpy3UTh B SIIHK JJ151 1a00paTOPHBIX padoT.
moodle.yspu.org

Cucrema ynpapieHUs! KAY€CTBOM Ha
NpEeANPUITHI
(IITpUx-KOMI)

[TpopaboTKa TeOpPETHUYECKOTr0 MaTepraa, IOUCK
MH(POPMALIMOHHBIX PECYPCOB, MOJITOTOBKA K
naboparopHoit pabote

Ceprudukarus npogyKIuu

[TpopaboTka TeoOpeTUYeCcKOro MaTepuaa, HOUCK
WH(POPMALIMOHHBIX PECYpPCOB, MOATOTOBKA K
naboparopHoit pabore. Beibop oObekTa
ceprudukanyu, coop nHPOpPMaIUU 0 HEM.

Ceptudukanus ycayru

[TpopaboTka TeopeTuYecKOro MaTepuala, OUCK
WH(POPMALMOHHBIX PECYpPCOB, MOATOTOBKA K
naboparopHoit pabore. Beibop oObekTa
ceprudukanyu, coop nHPOpPMaIUU 0 HEM.

JleximapupoBaHuEe COOTBETCTBUS
IIPOIYKIUH

[TpopaboTKa TEOPETHUECKOTO MaTepralia, MOMCK
UH(POPMALMOHHBIX PECYPCOB, CAMOCTOSITEIIbHAS
IIOJITOTOBKA M BBIITOJIHEHUE J1a00paTOpHOI pabOTHI.
BeITpy3uTh B SAIIHMK /17151 1a00paTOPHBIX padoT.
moodle.yspu.org

KommiekcHas arrectaninonHas padota
o pazjeny

CamocrosiTenbHast IpopadOTKa TEOPETUUECKOTO
Marepuaia
https://moodle.yspu.org/mod/quiz/view.php?id=367
4

OCHOBHEBIC HaIpaBJICHHUA METPOJIOTUH

[IpopaboTka TeOpeTHYECKOTO MaTepuraa, OUCK
I/IH(I)OpMaLII/IOHHBIX peCypCoOB, MIOATOTOBKA K
HAIKMCAHHUIO KPATKOTO 3CCE TI0 BUACO()PArMeHTy.
OTpa3I/ITL ociab, 3a4a4u, 00J1aCTH UCITOJIL30BaHUS U
HC6XOI[I/IMOCTB MMPUMCHCHUA MCTPOJIOTUICCKUX
CpeAaACTB. Bo3MoskHO HCIIOIBb30BaHUE JICKIIUOHHOT'O
Marepuana. Beirpy3uTs B pecypc B paszuen
"Mertpomnorus". 3aganue "Occe"
https://moodle.yspu.org/mod/assign/view.php?id=2
7353

[TocTtpoenue nepeBa CBOKMCTB

[TpopaboTKka TEOpEeTHIECKOTO MaTepraa, MOMCK
UH(GOPMAIMOHHBIX PECYPCOB, CAMOCTOSITENIbHAS
MOATOTOBKA U BHITIOJIHEHHE JIA0OPATOPHOU PabOTHI.
BrIrpy3uth B UK 11s1 1a00paTOPHBIX padoT.
moodle.yspu.org

Kraccel TouHOCTH CpeAcTB U3MepeHuit

[TpopaboTKka TEOpEeTHIECKOTO MaTepraa, MOMCK
MH()OPMAIIMOHHBIX PECYPCOB, CAMOCTOSTEIbHAS
MOATOTOBKA U BBITIOJIHEHHE JTA0OPATOPHOU PabOTHI.
BrIrpy3uTs B AmuK 117151 1a00paTOPHBIX PadoT.
moodle.yspu.org

11

OCHOBHBIG %1 HpOI/ISBO)]HBIe CANHUIIbI
cucrteMsl CHU

[TpopaboTKa TEOPETHIECKOTO MaTepralla, MOMCK
MH()OPMAIIMOHHBIX PECYPCOB, CAMOCTOSTEIbHAS
MOATOTOBKA U BBITIOJIHEHHE JTA0OPATOPHOU PabOTHI.
BrIrpy3uTh B AUK 1151 1a00PaTOPHBIX padoT.
moodle.yspu.org
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12

KommekcHast pabora mmo pazuerny

CaMocTosiTenpHas MpopadoTKa TEOPETUIECKOTO
marepuaia
https://moodle.yspu.org/mod/quiz/view.php?id=367
4
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MuUHHCTEPCTBO HAYKH U BhICIIEro oopa3zoBanusi Poccutiickoit denepanuu

®I'bOY BO «SpocnaBckuii rocyapCTBEHHBIN
neparornyeckui yausepeuret uM. K. /1. Ymmuackoro»

YTBEPXKXIAIO
IPOPEKTOP IO OpPraHU3aluN
00pa3oBaTENbHON JEATEIbHOCTH U
00eCTIeUCHUIO YCIIOBUH
00pa3oBaTeNpHOTrO Mpolecca

B.I1.3aBoiicTrIi
« » 2019r.

IIporpamMma y4eOHOM QU CIIMILIIMHBI

HaumeHoBaHMe JUCHUIJINHBI:
K.M.08.12 Texnu4eckoe yepueHme

PexoMeHayeTcs 1Jis1 HANIPABJICHUS MOATOTOBKM:
44,03.01 Ilenaroruyeckoe oopa3oBaHue
(mpoduib TexHonoruveckoe oOpazoBaHmne)

KBanudukanus (cTeneHb) BHIIYCKHUKA: 0aKalaBp

Pa3paboryuk:
CTapIui mpenoaBareib kaheapbl GU3NKU U
UH()OPMAITMOHHBIX TEXHOJIOTHIA H.I'. KoxeBHukoBa

YTBepiKIeHa HA 3aCeJaHUU
Kadephl ITeJaroTHIeCKUX TEXHOJIOT Ui
«21» mas 2019 .
[Tpotokon Ne 9
3aB. kadeapoi JI.B. Baiit6opooBa



1. llestn ¥ 3a1aYM AU CHUNJIMHBI:

Heas qucuuniaunbl «Texnnyeckoe yepuenune» - GopMUPOBAHKE NPEICTABICHUS O COBPEMEHHON
rpaduUecKoi U MPOEKTHOH KyJIbTYpE.
OCHOBHBIMU 3a0auamu Kypca sBISIOTCA:
1. -pa3BuTHE yMEHMI BBIOJHEHUS U YTEHUS W300pa’keHHH MpeaAMEeTOB, IOCTPOSHHbBIX Ha
OCHOBE METOJa NPSIMOYTOJILHOIO NPOCLIUPOBAHMS;

2. -IOHMMaHUe

MpaBUII

HaHCCCHUA

pa3MepoB €  y4eToM

KOHCTPYUPOBAHHUA U TCXHOJIOTHHU,

How

OCHOBHBIX

OJIOKECHUN

-OBJIa/ICHAE HABBIKAMM BBIIIOJHEHUE ICKU30B JETaJIeH U X U3MEPEHUH;
- OBJIaJICHUE HABBbIKAMHU BBIINIOJIHEHMSI YepTEXeil B cooTBeTCTBUU co cTtanaapramu ECK/L;

5. -pa3ButTHEe yMeHUI paboThI CO CTaHAAPTAMHU U CIPABOYHBIMU MaTepUaAIaMHU.

2. MecTo AMCUMINVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHAIbLHOM

oOpaszoBareabHoil mporpammsl (OITOII):
JucuumninHa BKiIroYeHa B 00s3aTebHy0 yacts OIIOII.

3. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHNs MO IUCHUILIHHE:

Nuauxkaropsl OueHo4YHbIE
KOMIIETEHIIUHU
cpeacTBa
Tudp DopMyIMPOBKA
Cnocoben YK-1.3. [TonGupaer u | [IpopaboTka TeOPETHIECKOTO
OCYULIECTBIISATh CHUCTEMAaTU3UPYET uH(OpMaIIMIo, | MaTepuaa.
MTOWCK, KPUTUICCKUH | HEOOXOAUMYIO JUTSt pemienus | [loaroroBka K mpakTUYECKOM
aHaJIu3 U CUHTE3 MOCTaBJICHHOM 3a/1a4u. paborte.
YK-1 nH(popManuy, YK-1.4. Monenupyer npouecc | [IpopaboTka TeopeTnyeckoro
MIPUMEHSATH perieHus npodeccuoHaabHOM 3aaun. | MaTepuarna.
CHCTEMHBIN OAXOT [ToaroroBka K mpakTUYECKON
JUTSL peleHust pabore.
MOCTaBJICHHBIX 3324
Crniocoben VK-2.2. ®opmupyer HopmatuBHO- | [IpopaboTka TeopeTndecKoro
OTIpEeIeNATh KPYr | MPaBOBYID OCHOBY [UIsl  moja0opa | MaTepuana.
3aJ1a4 B paMKax peleHnit nocraBiieHHOM | [ToAroToBKa K mpakTHYECKON
MOCTABIEHHOM 1€ | TPO(heCCHOHATHFHON 3aJauH. paborte.
Y BEIOMPATH YK-2.3. Onpenensier pecypcHyto 0azy, | [IpopaboTka TeopeTndeckoro
ONTUMAaJIbHBIC 00ecTeunBaroyro JOCTH>KEHHME | MaTepuaa.
YK-2 CHIOCOOBI X 3aIJIaHUPOBAHHOTO PE3YJIbTATA. [ToaroroBka kK mpakTUYECKOU
peleHus, uCXoas U3 pa0ore.
JENCTBYIOLIUX
MPaBOBBIX HOPM,
MMEIOIINXCSA
peCypcoB 1
OTpaHUYECHUN
CriocoGen OIIK-1.1. Pemaer | [IpopaboTka TeopeTndeckoro
OCYIIECTRILATE npodeccHoHaNbHBIE 33J]aui OMHPAsCh | MaTepHaa. }
OMNK-1 | npodeccronansn Ha HOpMaTHBHO-TIpaBoBbIe | [I0ArOTOBKA K MPaKTHIECKOM
po o JIOKYMEHTBI periaMeHTupymomme | padore.
JEATEIbHOCTD B ’
00pa3oBaTeNbHYIO u TPYJIOBYIO

COOTBETCTBHH C

nesaTenbHOCTh B PD




HOPMAaTUBHBIMHU OIIK-1.2. [Ipennaraer mytu pemenus | [IpopaboTka TeopeTHIecKoro
IIPAaBOBBIMU aKTaMM | MPO(ECCHOHAIBHBIX 3a7ad C Y4Y€TOM | MaTepuaa.
B cepe [IPaBOBBIX, HPaBCTBEHHBIX u | I[loaroroBka K NpakTU4ECKOU
oOpa3zoBaHus U ATUYCCKUX HODM, TpeboBaHuil | pabdore.
HOpMaMu npodeCCHOHATBLHON 3TUKU
npohecCHOHATBLHOM
ATUKU

4. O0beM TUCUMILUIMHBI M BUAbI Y4eOHOH padoThl
OO01mmas TpyA0eMKOCTh JUCIUIUINHBI COCTABIISACT 2 3a4ETHBIC CIUHUIIBL.

. Bceero Cemectpnl
Bun yueOHo# padoThl

4acoB 1 2
AyauTOpHBIE 3aHATHSA (BCEro) 90 36 54
B ToMm uuce:
Jlekuuu 34 12 22
IpakTuyeckue 3ansartus (I13) 56 24 32
CamocrosiTesibHas padoTa (Bcero)
B Tom umnce: 126 9 117
IIpopadoTka TeopeTHYECKOr0 MaTepuaJa. 126 9 117
IoaroroBka Kk NpakTH4YeCKOi padoTe.

. 3a4€T C

Buja npomeskyTouHoii arTecTanum (3auer, . .

OLIEHKO 3a4€T C OIICHKOM
3K3aMeH) 9
OO0mast Tpy10eMKOCTh 216 45 171
4acoB
3a9e€THBIX e JHHUII 6 1,25 475

5. Coaep:xanue IMCHUNIMHBI

5.1. Conepxxanue pa3aejioB IMCUHILIHHBI

Ne HaumenoBaHue pasaesa
n/n U CIUIIINHDBI

HaunmeHoBaHue TeM

1 BBeneunue

BBenenne. Kparkuii ouepk pazsurtus yeprexa. Mcropus
pa3BUTHA U IIpeNIoAaBaHus Kypca yepuenus. Equnas cuctema

KOHCTpyKTOpcKou nokymentauuun ECK/I.

®opmaTtsl. O6mue mpaBuia ohopMiieHus yeprexxeid. MacitaObl
Tunsl yepTeXHBIX WPUPTOB, UX XapaKkTepucTUka. JInauu

yeprexen

OCHOBHBIE NPaBUJIa HAHECEHNS Pa3MEPOB HAa YepTEXkKax,
OCHOBHBI€ ITOJIOKEHUS U OIIPENEIIEHUs, YCIIOBHOCTU U

YIIPOIICHUSL.

2 ['eomeTprueckoe uepueHne

COHpH)KCHI/Ie. HOCTpOCHI/IC OUPKYJIBbHBIX U JICKAJIbHBIX KPUBBIX




[IpaBuna nzobpaxkenus npeameroB. Bunbl. [loctpoenue

3 [IpoeknmonHoe yepueHue TPEThEro BUja Mo ABYM JaHHbIM. Pa3pessl. CeueHue.
AKCOHOMETPUYECKHUE TPOCKIUU.
[ToHsATHE O TEXHUUECKOM PUCYHKE. DCKU3UPOBAHHUE.
ITopsiiok cocTaBiaeHUs YepTeEXkKa [0 ICKU3Y.
PucyHku npocTeliux reoMeTpruuecKkux Tel (mpusma,
Haris,1Hbie H306paKcHus. nupamMuia, HUWIMHAP, KOHYC). BelsiBieHne o0beMa peIMeToB ¢
4 . MIOMOIIBIO0 CBETOTEHHU U Pa3IMYHbIE CIIOCOOBI epeaaun oobema
TexHU4YeCKuil pUCYHOK. . .
B TEXHUYECKOM PUCYHKE: JTMHECHHAS IITPUXOBKA, mpadPpupoBka,
TOYEYHOE OTTEHEHHE.
TexHUYEeCKrE PUCYHKH IETAJIEN MAIlIMH U TEXHUYECKUX
Jieranei.
Oco0eHHOCTH MaIlIMHOCTPOUTEIBLHOTO YEPTEXKA.
[IpaBuiia HaHECEHUSI HAa YEPTEKaX HAANMUCEN, TEXHUIECKUX
TpeOoBaHuil u TabauL. O603HaUEHNE MAaTEPUAJIOB HA YEPTEkKaX
neTanei.
Ueptexxu cTaHIapTHBIX AeTajiei MamuH. Jletanu pe3ap0oBbIxX
5 MammHOCTpOUTEIBHOE COCIMHEHMUI.
yepyeHue N306paxenus 3y0UaThIxX nepeaay.
KoHcTpykTHBHBIE 21€MEHTHI 3y0uaroro kojueca. [lapameTpbl
HWIMHIPUYECKUX 3y04aThIX KOJIEC.
Ueprex ob61iero Buaa u cOopounsiil yeprex. Koncrpykropcekas
nokymeHTarus. OcoOeHHOCTH 0hopMITeHUST COOPOTHOTO
yeprexka. Crienupukanus.
O61mue TpeboBaHMs K BBIIOJIHEHUIO. BUJIBI CTPOUTENBHBIX
yeprexeil. Craguu npoektupoBanus. KoHCTpyKTUBHBIE
OCHOBHI CTPOMTEIHHOTO 3JIEMEHTHI 37aHui (001IHMe CBeIeHUS).
6 - YcnoBHbIE H300paKeHHs B CTPOUTENIBHBIX YepTeKax.
CrpoutensHble ueptexu. [1nansl, paszpessl, pacaabl. OCHOBHbIE
MIpaBWJIa YTEHUS U BBIMOJIHEHUS OOIIUX CTPOUTEIbHBIX
YEpPTEKEH.
5.2. Pa3nesibl IMCHHUILINH M BU/IbI 3aHATHI
pakr. | JIa6op. | CamocT.
Ne | HammeHoBaHMe pa3iesia AMCHUMIIIMHBI Bcero
n/n U BXOJSIIIHUX B HEr0 TeM JICKIHN| 3aHATH | 3aHSATH | padoTa 4acoB
| | CTYI.
1 Bgenennue. 2 4 6
KpaTkuii ouepk pa3BUTHS UyepTEXKa.
HcTopus pa3BuTHS U IpENoJaBaHUs
11 Kypca yepueHus. Enunas cucrema 5 2
KOHCTpYKTOpCKOM nokymeHTanuu ECK/I.
®opmartsl. O61Me npaBuia 0hopMICHHS
yepTexxeid. Macmraosbl
12 Tunsl yepTeRkHBIX TIPUDTOB, UX 5 9
xapaktepucTtuka. JIuaum yeprexeit




OcCHOBHBIC TIpaBUIJIa HAHECEHUS pa3MEPOB

4

Harasiiable H300pakeHusl.
TexHn4eckuii pUCYHOK.

30

1.3 | Haueprexax, OCHOBHBIC MOJOKEHUS U 2 2
ornpezeNieHus!, YCIOBHOCTH U YIIPOLICHHUSI.

2 I'eomeTpuyeckoe yepuenue 4 6
2.1 ComnpsixeHue. 2 4
29 [TocTpoeHne MUPKYIHHBIX U JICKATBHBIX 9 9

' KPUBBIX

3 IIpoexkunonHoe YepueHue 16 24
31 [TpaBuiia n3o00paskeHus NPEIMETOB. 5 4

Bu gl
39 [TocTpoeHne TpeThero BUAA 10 IBYM 5 5
JTAaHHBIM.
3.3 Pazpessi. 4 6
3.4 Ceuenue. 4 6
3.5 AKCOHOMETPHUYECKHE MTPOCKIIUN 4 9 15

42

4.1

[ToHsATHE O TEXHUUECKOM PUCYHKE.
OCKU3UPOBAHUE.
ITopsinok cocTaBieHUs YepTeEkKa 0
ICKU3Y.

10

14

4.2

Pucynku npocTeiimx reoMeTpudeckux
Teln (mpu3Ma, MupaMua, HTHHID,
KOHYC).

BrrsiBrienne oobema mpeamMeToB ¢
MTOMOIIIBIO CBETOTEHH U Pa3IMUHBIC
crocoObl epeaun oobema B
TEXHUYECKOM PUCYHKE: JINHEHHAS
HITPUXOBKa, padHupoBKa, TOUEUHOE
OTTEHEHHE.

10

14

4.3

TexHu4eckue pUCyHKH JeTaneil MalluH 1
TEXHUYECKUX JCTAJIEN.

10

14

MaIHHHOCTPOI/ITeJ'ILHOC YepUucHue

20

60

88

5.1

Oco0eHHOCTH MaITUHOCTPOUTEITHLHOTO
yepTexa.

[IpaBuna HaHECEHUS HA YepTekKax
HaJUCEN, TEXHUUECKUX TPEOOBAHUI 1
tabnui. O603HaYeHNe MaTepHaioB Ha

yepTexax JeTajiei.




5.2

UepTeku CTaHIAPTHBIX JI€TAJICH MaIIUH.
JleTanu pe3pOOBBIX COSTUHEHUH.

5.3

N3o0paskenust 3y0uaThIX mepeaad.
KoHCTpyKTHBHBIE 2JIEMEHTHI 3y04aToro
koJieca. [TapameTpsl HUIMHIPUYECKUX

3y04aThIX KoOJIec.

5.4

YepTex o0uiero Buaa u cOOPOUHBIHA
uyeprex. KoHcTpyKkTOpCKast

nokymeHTaiusi. OcobeHHOCTH 2 10 20 32

odopmIteHHs COOPOYHOTO YepTExKa.
Crneuuduxarms.

OCHOBBI CTPOUTEIBHOI0 YepPYCHHS 8 6 27 41

6.1

OO6mmume TpeboBaHUs K BBITIOJHECHHUIO.

Bupel crpoutenbHbix yeprexkeit. Ctaauu 2 2

IIPOCKTUPOBAHUA.

6.2

KoHCTpyKTHBHBIE 3JIEMEHTHI 31aHUI
(oOmrue cBeneHus).

6.3

YcnoBHbIE H300paXKeHUs B
CTPOUTCIIBHBIX YCPTCIKAX.

6.4

Crpourenshble yepTexu. [1nansl,
paspessl, (acaapl. OCHOBHBIC ITpaBUiIa
YTEHUS U BBINOJIHEHUS 0OLINX
CTPOUTEIIBHBIX YEPTEKEH.

UTOoro

34 56 126 216

6. IlepeyeHb y4eOHO-METOAUIECKOTO O0ecTeYeHUsI JAJIsl CAMOCTOSITeIbHOM
padoThl 00Yy4AKOIIMXCS M0 TUCUHMUILITIMHE

6.1. Coaep:xkanue caMOCTOATEIbHOI PadOTHI CTYAEHTOB 110 TeMaM

ryli TeMbl AUCHMIIIMHBI Conep:kaHue caMOCTOATEIbHOI pa0oThI CTY/1eHTOB
[IpopaboTka TeopeTH4ecKoro Marepuaa, moAroToBKa K
1 puds. npakTuiecko padore. [Ipr HEOOXOAMMOCTH CaMOCTOSITEIbHAS
nopaboTka U 0(hopMIIEHHE.
IIpopaboTka TeOpeTHUECKOTO MaTepuana, MoAroTOBKa K
2 JIunuu yeprexen npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSTENIbHAS
nopaboTka U opopMmieHHE.
[IpopaboTka TeopeTHYecKoro Marepuara, moAroToBKa K
3 ConpsixeHue. npakTuyeckoit padore. [Ipy HEOOXOJUMOCTH CaMOCTOSITETIbHAS
nopaboTka U 0(OpMIIEHHE.
[Toctpoenue IIpopaboTka TeOpeTHUECKOTO MaTepuana, oAroTOBKa K
4 LUPKYJIBHBIX U npakTuieckoi padore. [Ipr HEOOXOAMMOCTH CaMOCTOSTENIbHAS
JIeKaJIbHBIX KPUBBIX nopaboTka u oopMIICHHE.
[TpopaboTka TeOpEeTHUECKOro MaTepHaa, HoAroTOBKa K
5 Bunpr. npakTuyeckoit padore. [Ipy HEOOXOMMOCTH CaMOCTOSITEIbHAS

nopaboTka u 0(hopMIIEHHE.




[Toctpoenue TpeTbero

[TpopaboTka TeOpeTHIEeCKOT0 MaTepuaa, MOAroOTOBKa K

6 BH/Ia 110 IBYM npakTuieckoi padore. [Ipr HEOOXOAUMOCTH CaMOCTOSITEIbHAS
JTAHHBIM. nopaboTKa 1 opopMIICHHE.
[TpopaboTka TEOPETHIECKOTO MaTepraa, IIOArOTOBKa K
7 Paspes. npaktuyeckoit padore. [Ipr HEOOXOMMOCTH CAMOCTOSITETIbHAS
nopaboTka u ohopMIICHHE.
[TpopaboTka TeOpeTHIEeCKOT0 MaTepuaa, IOAroTOBKa K
8 Ceuenue. npakTudeckoi padore. [Ipu HEOOXOMMOCTH CAMOCTOSITETILHAS
nopaboTKa U opopMIICHHE.
[IpopaboTka TEOPETHUECKOTO MaTepraa, IIOAr0OTOBKa K
npakTudeckoi padore. [Ipr HEOOXOMMOCTH CAMOCTOSITEIIbHAS
AKCOHOMETpHYECKHE
9 —— nopabotka u opopmiienne. KommiekcHas paboTa Ha 2 TucTax-
MIOCTPOCHHE TPETHETO BUA IO IBYM JAHHBIM C pa3pe3amMu U
M30METPUYIECKasi aKCOHOMETPHSI C BbIpe3oM 1/4
[TpopaboTka TeOpeTHUYEeCKOT0 MaTepuara, OAroTOBKa K
10 DCKu3. npakTuueckoi padote. [Ipu HEOOXOAUMOCTH CAMOCTOSTEIIbHAS
nopaboTKa U opopMIICHHE.
Pucynku npocrenmmx
[IpopaboTka TEOPETHIECKOTO MaTepraa, IIOArOTOBKa K
FCOMETPUYCCKUX TEI .
11 npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITENIbHAS
(mpu3ma, nupamuna,
nopaboTka u opopmiteHuE.
HUIMH]IP, KOHYC).
TexHuecKuii [TpopaboTka TeOpeTHIEeCKOTo MaTepuaa, IOAroOTOBKA K
12 PHCYHOK npaktuueckoii padote. [Ipu HEOOXOAUMOCTH CAMOCTOSITEIIbHAS
i no0paboTKa U opopMIICHHE.
[IpopaboTka TEOPETHIECKOTO MaTepraa, IIOArOTOBKa K
13 Pe3pOoBEIC npakTudeckoi padore. [Ipr HEOOXOMMOCTH CAMOCTOSITEIIbHAS
COCMHEHUS nopaboTka u oopMIICHHE.
2 yeptexa: 00ITOBOE COSAMHEHHE, IMUICYHOE COCTUHECHNUE.
[IpopaboTka TEOPETHIECKOTO MaTepraa, IIOArOTOBKa K
14 3ybuaroe KoJieco npakTuieckoi padore. [Ipy HEOOXOAUMOCTH CaMOCTOSTENIbHAS
nopaboTka U opopMieHHE.
. [IpopaboTka TEOpPETHIECKOTO MaTepraa, IOAr0OTOBKa K
COopouHbIil uepTeK. pop . p p > TOA
npakTuyeckoit padore. [Ipy HEOOXOMMOCTH CaMOCTOSITEIbHAS
KounctpykTopckas
15 nopaboTKa U opopMIIEHHE.
JTOKYMEHTAITHSL. N .
KommiekcHast paboTa ¢ MosICHUTENBHOM 3aITUCKON U OTBETAMHU Ha
Cnenudukarms.
BOTIPOCHI.
CrpouTtenbHbie [IpopaboTka TeopeTHuecKoro Marepurana, moJroToBKa K
16 yeprexu. [limansl, npakTuieckoi padore. [Ipr HEOOXOAMMOCTH CaMOCTOSTENIbHAS

paspessl, dhacasebl.

nopaboTka U opopMieHHE.

6.2. TeMaTHKa KypcOBBIX padoT (IPOEKTOB)

He npexycmoTpeHo

6.3. IpumepHas TeMaTHKa pedepaToB

He npexycmoTpeHo

7. @oHBI OLIEHOYHBIX CPEJICTB
7.1. ®oHA OLEHOYHBIX CPeICTB /AJsl POBeleH!sl TeKylleil aTTecTanuu 00y4aromuxcs
10 AUCHUILIHHE

HanMeHoBaHHe TeMbI Cpeacrsa Tekyuiero IIepeyeHs KOMMIeTEHIM I
AUCUHMILIMHBI KOHTPOJIA (yxa3zatp mmgp)
pudrer. [TpakTryeckas pabora YK-1 VK-2 OIlK-1

JIunun yeprexen

[TpakTryeckas pabora YK-1 VK-2 OIlK-1

7




ConpsixeHue.

[TpakTrueckas pabora

YK-1 VK-2 OIIK-1

ITocTpoeHne NUPKYJIBHBIX U
JIEKaJIbHBIX KPUBBIX

[TpakTrueckas pabora

VYK-1 VK-2 OIIK-1

Bungr.

[TpakTuueckas pabora

YK-1 VK-2 OIIK-1

ITocTpoeHue TpeThero BUaa 1o
JIBYM JTaHHBIM.

[TpakTuyeckas pabora

YK-1 YK-2 OIIK-1

Pazpes.

[TpakTrueckas pabota

YK-1 VK-2 OIIK-1

Ceuenue.

[TpakTnueckas padbota

YK-1 VK-2 OIIK-1

AKCOHOMETpUYECKUE
IPOEKLIUN

[TpakTuyeckas pabora

YK-1 YK-2 OIIK-1

OcKus.

[TpakTuyeckas pabora

YK-1 YK-2 OIIK-1

PucyHku npocrenmux
reoMEeTpUUYECKUX Te (Ipu3ma,
UpaMuIa, LAITUHIP, KOHYC).

[TpakTuyeckas pabora

YK-1 YK-2 OIIK-1

TexHU4eCKUui pUCYHOK

[TpakTuyeckas pabora

YK-1 YK-2 OIIK-1

Pe3n00BEIE COEqMHEHUS

[TpakTuyeckas pabora

YK-1 YK-2 OIIK-1

3y0uaToe Kosieco [TpakTudeckas pabota YK-1 YVK-2 OIIK-1
COOpOoUHBIil UepTeK. [TpakTrueckas pabota
KoHcrpykTopcekas VK-1 YK-2 OIK-1
JOKYMEHTAIHSI.
Cnenudukarnms.

CrtpoutenbHbIE UEPTEKHU.
[Inansl, pazpessl, pacasl.

[TpakTnueckas padota

YK-1 VK-2 OIIK-1

Tekymuii KOHTPOJIb OCYIIECTBISIETCA HA OCHOBE PEUTHMHIOBOM TEXHOJIOTMM OLICHWBAHUS.
OOyuaromuecss B TpOIecce M3yYeHUs JTUCHUIUIMHBI HAOWPArOT PEHTHHTOBBIC OAJIBI M B paMKax
aTTeCTAllMOHHON HEJIeH MOTYYatoT OTMETKH B COOTBETCTBUM C HAOpaHHBIMU OalJIaMH.

Kpumepuu oyenku euooe paoom

ITocelenne IEKIIMOHHBIX 3aHITUI 3aHsSTHH 1 Oant.

AKTHUBHOE ydacThe B OOCYXJIECHHH JIa0OpaTOpHOM paboThI, MPEAOCTABICHUE IMPABHILHO
BBIMTOJTHEHHOTO uepTeka (1-5 6anos)

Peiimune naan



Ba3oBast yacthb

Bua koHTpoJs dopMa KOHTPOJIS Mumn. KoJ- Makc.
Bo 0anioB | Koua-Bo
0aJ10B
KonTtpoin ITocemenne TeKIUOHHBIX, IPAKTHYECKHX 0 45
MoCenaeMoCTH (1a0opaToOpHBIX) 3aHATHI
Hmozo
HaunmeHoBaHue TeMbI Mun. KoJ- Make.
Bo 6a/uioB | Kou-Bo
0aJLi10B
[pudTer. 0 2
Jlunuu yeprexeit 0 2
CornpspkeHue. 0 2
[TocTpoeHne UPKYIbHBIX U JEKATbHBIX KPUBBIX 0 2
Bungr. 0 2
ITocTpoeHue TpeTbero Buaa o IByM JIaHHBIM. 0 2
Pazpes. 0 2
KonTpoJas Ceuenue. 0 5
paGoThI Ha AKCOHOMETPHUYECKUE TTPOCKITUN 0 5
3aHSATHUIX DCKu3. 0 5
PucyHku npocTeliux reoMeTpuIecKux Tei 0 5
(mpu3ma, nupamMuaa, MUIUHAP, KOHYC).
TexHuuecKuii puCyHoK 0 5
Pe3r00BEIE cOeqUHEHNS 0 5
3ybuaroe KoJieco 0 9)
COopounslii ueprex. Konctpykropckas 0 5
nokymeHTanus. Crnenuduxanus.
CrpoutenbHbie uepTexku. [1ansl, pa3pessl, 0 5
dacansl.
Hroro 0 80
Bcero B cemecTpe 125
IIpoMe:kyTouHasi aTTeCTALMS 30
UTOroO 155

IToaroroBka K NMPAKTUYICCKUM 3aHATUAM ABJIACTCH 00513aTeJILHBIM YCJI0BUEM NMMOJTYYCHUSA
HTOIOBOM peﬁTHHFOBOﬁ OICHKH IO JUCHUIIJIMHE HE 3AaBUCHUMO OT KOJIHIECTBA

HAKOIICHHLIX 02J1710B

K npomeskyTouHOM aTTecTallMy He JONMYCKAKOTCs 00y4alomuecsi, Habpasiye B TCUCHUE

cemecTpa MeHee 48 fasi




Ilpumeput 3a0anuit Ona npakmuueckux 3aHAMu
Jlata  mpoBeaeHHsT  3aHSITHS 12.05.2020
(COrJIacHO pacnncaHuIo)
Tema 3ansiTUA KommekcHas pabota.

[Ipoennpoanue. Pazpe3. AkcoHOMeETpHS.

IIpenogaBareib

KoxeBuukosa H.I'.

Iean 3ansaTusa

CdopmupoBaTh MPOCTPAHCTBEHHOE MPEICTABICHUE O INIOCKOM
n300paxeHnn 00bEMHOTO IpeaMeTa. OCBOCHHE MPOIIECCOB
MBICJICHHOTO CUHTE3a U aHAJIN3a N300paKCHUS MPEAMETA.

CrtpykTrypa TeMbl
(paccmaTpuBaeMble B paMKax
TeMbI BOIIPOCHI)

1.ITocTpoenue TpeThero Bua o JByM JaHHBIM

2.CoueTaHue BUJa C pa3pe3oM

3. AKcoHOMeTpUs

3ananus a1Js1 padoThl 0 TeMe

3ajaHne BO BIOKEHHOM aiiie
ITo BapranTam.
B HMKHEM yTIily KapTHUHKU- 3aJJaHuUE.
Pabota BeImonHsAeTcs Ha IBYX JIMcTax A4:

Ha IIEPBOM JIOCTPaUBAETCsl TPETUI BUJ U BBIIIOJIHSIOTCS pa3pesbl,
Ha BTOpoM- BeinoaHsercs U3BOMETPUYECKA S akconomeTpus Ha
ocsax Xyz, Haxogsamuxcs nox 120 rpagycos npyr oT apyra.

B 3aBHCHMOCTH OT HEIOCTAIOMIETO BHUJIA, €TO TOCTPOUTH (UTOOBI
JTIOCTPOUTH TPETUM BUJI- HY)KHO MPECTABUTD JIETANh), IITPUXOBKOM
Ha 3aJ]aHiK 0003HAaYeHAa Ta YacTu JETalu, i€ HY>KHO C/IeTaTh
paszpes, 1100 COBMECTUTH BUJI C PA3PE30M.

Pa3pesbl 0003HaUNTh, pa3Mepbl HAHECTH.

HUcrounnku uHdopManmm IJas
padoThI O TEMeE

1. https://forkettle.ru/vidioteka/tekhnicheskie-nauki/cherchenie/240-
inzhenernaya-grafika-ot-omgtu/2694-razrezy (po coBMelicHHE BHIA
U pa3pesa)

2. Ilpesenrtanusa. AKCOHOMETpPHUS.
Bunel, crioco6sl OCTpOECHHUS.

CpOKI/I npeacraBJICHUA
BBIIIOJJHEHHBIX 3aJaHui

[TpuHsTEIE MHOI PabOTHI IO YEPUCHUIO MO TEMaM B DIICKTPOHHOM cpejie
o0yuenust Moodle.

Kypc «Texnuueckoe

yepueHuey. https://moodle.yspu.org/course/view.php?id=794

nadushkakarelina@mail.ru

JIEKTPOHHAA mo4ra
npenojaaBareJis
IIpuioxenus 1. Ccpbuika Ha BHEIIHUIM HCTOYHUK.

2. IlpesenTarnms.
3.3anaHue.
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Mo ABYM JAaHHLIM MPOCKUHAM MOCTPOHTL TPETLIO MPOEKIHIO € NpHMEHEHHEM PA3pe30B, yKas3aHHbIX
B CXeMe, H30NMETPHUECKYIO NMPOoeKIHIO y‘lE6H0ﬁ MOAeJH C BLIPE3oM nepenﬂefl HeTBEPTH. Hanectn pasaMepsbl.

179

Kpumepuu OUECHUGAHUA 3a0anuﬁ, 6blNOIHEHHBIX HA ﬂaﬁopamopnblx 3AHAMUAX

Kpurepuii Baun
Hcnonp3oBanue npodecCHOHaIbHBIX TOHATHI U TEPMUHOB B peun 1 Gamn
CooTBeTcTBHE NMpeIaraéMbIX pellieHUH MOCTaBICHHOH 3a1a4ue 1-4 6anna
MakcuMaIbHbIA 6aJLT S
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7.2. MOoHA OLEHOYHBIX CpPeACTB /UIA TPOBeJAeHUS] MPOMEXKYTOUYHOH AaTTecTAUMH
o0yyaromuxcs Mo JMCHHUIJINHE

7.2.1. TpeGoBaHusl K MPOBEIEHUIO MPOMEKYTOUYHOM ATTECTANMM MO TUCHHUILINHE:
PelTHHIOBBIN Oall IOMycKa K MPOMEKYTOYHOW aTTEeCTAlluy MpEIoiaraeT akTHBHYIO paboTy Ha
MPAKTUYECKHX 3aHATUSAX (BBIIIOJHEHHE 3aaHUi B CPOK) U JOJDKEH ObITh He MeHee 48 6aos.

Bce rpadguveckue paboThI BBIFPYKAKOTCS B Kypc «TexHuueckoe
yepuenue». https://moodle.yspu.org/course/view.php?id=794

7.2.2 KpuTtepuu oueHKH pe3yJbTAaTOB MPOXO0KIEHUS CTYAeHTOM NPOMEKYTOUYHOM
aTTecTalUHu 10 JMCHHUILIMHE

YK-1.3. IToxbupaet u cucremMaTu3upyetr nHGOpMaIrio, HEOOXOAUMYIO JJIsl PEIICHHS ITOCTAaBICHHON
3aauu.

YK-1.4. Moaenupyet nporiecc pemeHus npohecCuoHaIbHOMN 3a1a9H.

VK-2.2. ®opmupyeT HOPMATHBHO-TIPABOBYIO OCHOBY JJIsi IOJ0Opa pELICHUWH IOCTAaBICHHOM
npodecCHOHATIBLHOM 3a/1auH.

VK-2.3. Ompenenser pecypcHylo 0a3y, OOECIEUHBAIONIYI0 JTOCTHKCHHE 3aIUIaHUPOBAHHOTO
pesynbTara.

OIIK-1.1. Pemaer mpodeccnoHaTbHBIE 3a/1a4d OMHPasCh HA HOPMATHBHO-TIPABOBBIE JTOKYMEHTHI,
perinaMeHTHpyolye 00pa3oBaTesIbHYI0 U TPYIOBYIO 1€ATeIbHOCTh B PD

OIIK-1.2. [Ilpemmaraer nyTH pemeHuss Npo(QecCHOHANBHBIX 33Jad C YYeTOM IPAaBOBBIX,
HPABCTBEHHBIX U 3TUYECKUX HOPM, TpeOOBaHUH NMPO(heCCHOHATBHON ATUKU

YpoBeHb KauyecTBennast KounyecTBeHHbII Onenka*

NMPOsIBJIEHUS XapaKTepHCTHKA noKasareJib
KOMIIeTeHIUii (6a;1b1 BPC) KBanTuraTuBHas

CrynenT nonbupaet nHpopMaIuio,
HEOO0XOAUMYIO ISl PEeLICHHUS
MOCTaBICHHOM 3a/1a4H,
MOJICTTUPYET IMpoIiecc e€ penicHus,
(dbopMupyeT HOpMaTHUBHO-
MIPaBOBYIO OCHOBY JUIsI TOJ1I00pa
pELIEHUI TOCTAaBICHHOU
poQeCCHOHAIBHON 3a/1a4H,
OTIpe/IeTIsieT pecypcHyIo 0azy,
o0ecnevynBarolyro JOCTUKEHHE

BEICOKHIi 3aIIaHUPOBAHHOTO PE3yNbTaTa,
pemaeT npodeccruoHaIbHbIE
3aJla4¥ ONUPAsICh HA HOPMATHBHO-
MIPaBOBbIE IOKYMEHTHI,
peTIIaMeHTHPYIOIIIHE
00pa3oBaTeNbHYIO U TPYJIOBYIO
neaTellb-HOCTE B PD, a Taxke
mpeiaraeT myTH PerieHus
po¢eCCHOHATBHBIX 3a]1a4 C
y4ETOM IMPaBOBBIX, HDABCTBEHHBIX
U DTHYECKUX HOPM, TPeOOBAHHIA
npodeccnoHaNbHON 3TUKH

120-155 OTJIUYHO
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NOBLIICHHBIH

CryneHT He B IOJIHOM Mepe
nH(popMaIno, HEOOXOIUMYIO IS
pEelIeHUs TOCTaBIICHHOM 3a/1a4H,
MOJIETIUPYET Ipoliecc e€ pereHus,
¢dopmHpyeT HOPMATUBHO-
MIPaBOBYIO OCHOBY JJIsl moj100pa
pELIEHNI TOCTaBJICHHOU
npodeccroHanbHOI 3a1a4u,
OTIpe/IeIIIeT pecypcHYIo 6a3y,
00ecneurBaoIlyIO JOCTHKEHHE
3aIlIaHUPOBAHHOIO PE3yJbTaTa,
peiaet npodeccuoHaIbHbIE
3a/1a4d ONUPasiCh HAa HOPMATHUBHO-
MIPABOBbIE IOKYMEHTHI,
perjiaMeHTUPYIOLIUE
00pa30BaTeNbHYIO U TPYIOBYIO
JIeATeIFHOCTE B PD, a Taxoke
mpeajaraeT myTy pereHus
po(hecCHOHANIBHBIX 3aj1au C
Y4€TOM MPABOBBIX, HPABCTBEHHBIX
Y 3TUYECKUX HOPM, TpeOOBaHUI
npodecCHOHATEHON 3THKH

85-119

X0pOoI1II0

0a30BbIii

CryneHT uMmeer npezcrasiieHue 00
nHpopmaIuu, HeoOXOAMMOMN IS
pELICHHS TOCTABICHHOM 3a/1a4u,

MpoLIecCe MOACIUPOBAHUS €€
pelICHUs], HOPMATHUBHO-TIPABOBOU
OCHOBE JIJIsl T0J100pa pelIeHHi
MOCTABJIEHHON
npodeccnoHaNbHOM 33134,

JaCTHYHO OTNPEJIEIISICT PECYPCHYIO

6a3y, obecreunBaronIyIo
JOCTIIKEHUE 3aTUTAHUPOBAHHOTO
pe3ynbTaTa, MOXKeT peliaTh
npodeCCHOHAIIbHBIC 3a/1a4H,
OMUpasich Ha HOPMATHUBHO-
MIPABOBBIE JIOKYMEHTHI,
permamMeHTHpYoIIne
00pa30BaTeNbHYI0 U TPYJIOBYIO
JiesiTenbHOCTh B PD, a Takxke
mpeJIaraeT MMyTH PereHUs
npodeccHoHaNbHBIX 337a4 C

YYeTOM IPABOBBIX, HPABCTBEHHBIX
Y DTHYECKUX HOPM, TpeOOoBaHUI

poeCCUOHATBHON ITUKH

49-84

YA0BJETBOPUTECJIBHO

13




HU3KUH

CryneHT He 3HaeT HHPOpPMAIIHIO,
HEOOXOIUMYIO JIJIsl PEIICHUS
MOCTaBJICHHOM 3a1auH, HE
MOJIETIUPYET Ipoliecc e€ pereHus,
He pOopMUPYET HOPMATHBHO-
MIPaBOBYIO OCHOBY JJIsl oJ100pa
pELIEHNI TOCTaBJICHHOU
npodeccuoHanbHOM 3a/1a4u, He
MOXET OIPEACIIUTh PECYPCHYIO
0a3y, o0ecreYrBaIOIIyIO
JOCTHKEHHE 3aIIaHUPOBAHHOTO
pe3ynbTarta, He peliaeT
po(hecCHOHANTBLHBIC 3a/Ia4H
OMHpasiCh HAa HOPMATUBHO-
MIPaBOBbIEC IOKYMEHTHI,
perjJaMeHTUpyolre
00pa3oBaTeNbHYIO U TPYI0BYIO
JiesiTennbHOCTh B PD, a Takxke He
MpeJiaraeT MyTH perieHus
npodecCHoHaNBHBIX 3a]1a4 C
Y4E€TOM IIPABOBBIX, HPABCTBEHHBIX
U ATUYECKUX HOPM, TpeOOBaHUI

PO ECCHOHAIBHON STUKH

0-48

Hey/10BJIETBOPHUTEIHLHO

7.2.3 Cnenuduxanus OHeHOYHBIX CPEACTB

IIpoBepsieMble HHAMKATOPHI NPOSIBJICHUS KOMIIETEHIHIi

YK

OIIK

ITK MIIK

IIpakTnyeckas padora

VYK-1.3. Ilogbupaer u
CHCTEMaTH3HPYET
uH(popMaIuio,
HE00XOTUMYIO
pelieHus
MOCTaBJICHHOMW 3a/1a4H.

TUTSE

OIIK-1.1. Pemaer
npodeccuoHaNbHBIC 3a/1a4H
ONMpasch HAa HOPMATHUBHO-
[IPAaBOBBIE IOKYMEHTHI,
perIaMEeHTUPYIOIIHE
00pa3oBaTenbHYIO U TPYIOBYIO
eaTeIbHOCTEL B PO

VYK-1.4. Mopnemupyer | OIIK-1.2. Ilpeanaraer nytu
nporecc peleHus | pemeHus npodecCuoHaIbHBIX
npodeccnoHanbHOM 3aj1a4d C y4eTOM IPaBOBBIX,
3aJauu. HPaBCTBEHHBIX U 3TUYECKUX
HOPM, TpeOOBaHM
npohecCuOHANBHOM STUKU
VYK-2.2.  ®opmupyer

HOPMaTHUBHO-TIPABOBYIO
OCHOBY Il Tombopa
peLeHuit
MOCTaBJICHHON
npo¢eCcCuOHATBHON
3a/1a4m.
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VK-2.3.  Ompenensier
pecypeHyio bazy,
00eCTIeunBaOIIYIO
TOCTIIKEHHE
3aIUIaHKPOBAHHOTO
pes3yJbTara.

7.2.4. OnucaHue OLEHOYHBIX CPECTB ISl MPOBeeHUsI IPOMEKYTOYHOM aTTecTAIlUN

IIpakTuyeckas padora
[pakTHdeckas paboTa — IpeACTaBIIET OO0 BHIITOJHEHHE YSPTEKHBIX 3aJaHUI B COOTBETCTBUH C
tpedoBanusivu ECK/I.

Kpurepum oueHuBanus

Kpurepuii bana

(opmyMpyeTcs HA OCHOBE HHAUKATOPOB MPOBEPsieMbIX KOMIIETEH M)
VK-1.3. [logbupaer u cucremMarusupyer HHPOPMAIUIO, HEOOXOIUMYIO s 0,5
pellleHrs OCTaBIEHHOM 3a/auu.
YK-1.4. MoaenupyeT mpoliecc perieHus npodeccnoHanbHOM 3a1a4u. 0,5
YK-2.2. ®opmupyeT HOPMAaTUBHO-TIPABOBYIO OCHOBY JIsi OA0Opa peLIeHUN 0,5
[IOCTaBJIEHHOU PO(ECCUOHATILHON 3a/1auH.
YK-2.3. Omnpenensier pecypcHyro 0a3y, 00ECICYHMBAIOIIYIO TOCTHKECHUE 0,5
3aIJIaHUPOBAHHOTO PE3YJIbTATA.
OIIK-1.1. Pemaet npodeccroHanbHble 3a7]a41 OMUPAsiCh HA HOPMATUBHO- 1

MIPaBOBBIC IOKYMEHTBI, PETIIaMEHTUPYIOIINE 00pa30BaTEIbHYIO U TPYIOBYIO
NesTeIbHOCTh B PD

OIIK-1.2. [Ipennaraetr myTH perieHust npohecCuoHaNbHBIX 33/1a4 C y4EeTOM 2
MIPABOBBIX, HPABCTBEHHBIX M STUYCCKUX HOPM, TPEOOBaHUI
npodeCCUOHATLHON 3TUKU

MakcuMaJbHbIH 0aJ11 5

8. [lepeyeHb OCHOBHOW U JONMOJTHUTEIbHOM JTUTEPATYPbI, HEOOX0IMMOM

AJIF OCBOCHHUSA NUCHUIIJINHbBbI
a) OCHOBHasl JIMTepaTypa
1. Hertspes B.M., 3artepHukoBa B.I1., axeHepHast u koMmmnbioTepHas rpaduka, M, Akanemus,
2011, 240c
2. Kypuna B.A., Cumonenko B./l., Meronuka oOyueHus ydamumxcs yepdyeHuto(rpaduxe), bpsHck,
BI'TIY, 1997, 189c
3. MuponoB b.I'., ITanpunoa E.C., COopHUK ynpaXHEHHH Ui YTEHHS uepTexed 1o
MH)XeHepHo rpaduke, M, Akanemus, 2013, Oc
4. Tlomosa I'.H., AnekceeB C.1O., fkoBneB A.b., MammHocTpouTeIbHOE YepUEHHUE: CIIPABOYHUK,
CII6., ITonurexunka, 2016, 485c
0) 10NOJTHUTEJIbHAS JIUTEPATypa
1. TocynapcrBenHble cTanaapThl Ennnoil cuctemsl KoHCTpyKkTOpcKoit nokymenTtanuu (ECKJ, COB
- ECKJI) www.standart.ru
2. Muponos Bb.I'., ITandunosa E.C., COOpHUK yrpakHEHHH Il YTEHUS YepTeXel M0 HHKEHEPHOU
rpaduke, M, Axkagemus, 2013, Oc
3. IMaBnoBa A.A., Hauepratenbras reometpus, M, Binamoc, 1999, Oc
4. YexmapeB A.A., HauepraTenpHas reometpusi 1 yepuenue, M, Brnanoc, 1999, Oc
B) IPOrpaMMHoOe o0ecreyeHue

HaumeHnoBaHMs €Kero1HO 0OHOBISIEMBIX JIMIIEH3UOHHBIX POrPAMMHBIX POYKTOB,
UCIOJIb3YEMBIX NPU U3YYEHNUN JUCLMILINHBIL:

- Microsoft Windows
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- Microsoft Office
- Kaspersky Endpoint Security mist 6usneca - Crangaptabsiii Russian Edition

9. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHONH CeTH
«/HTEepHeT», HE0OXOAMMBIX /151 0CBOCHMS M CHUIJIMHbI

1. Hayunas snexrponnas 6ubnmoreka eLIBRARY .ru — pedepatsl, MogHbIE TEKCTHI HAYYHBIX
CTaTel U3 POCCUNUCKUX U 3apyOEIKHBIX KYPHAJIOB;

2. DnextpoHHO-OuOMMoTeynas cucrema IPRbooks - monHoTrekcroBas 6a3a yueOHBIX U
yueOHO-METOIMIEeCKUX MeKTPOHHBIX n3nanuid (http://www.iprbookshop.ru)

3. ®I'HY «Hayuynas mnemarormueckas Oubnmoreka wumenu K. JI.  Ymmackoro»
http://elib.gnpbu.ru/.

4. DaexTpoHHO-6ubIMoTeuHas cucteMa «BC FOPAWTY - monHoTekcToBas 6a3a y4eOHbIX U
y4eOHO-METOIUIECKUX IEKTPOHHBIX n3manuii (Www.biblio-online.ru)

10. MeTozmquKne YRa3danus AJis1 nmpenoaaBaTe/isi U Oﬁy‘laIOHII/IXCSI mo

OCBOCHHIO JUCHHUITIJIMHBI

I'1aBHbIe 0CO0EHHOCTH U3yYeHUS JMCIUIIHHBI:
Jlns obecriedeHusi Nelarornyeckoil HarpaBJIEHHOCTH M3Y4EHHs Kypca, HEOOXOIMMO CBSI3bIBAaTh
M3JI0KEHHE MaTepralia ¢ MPaKTUKOH MperogaBaHus rpauKu B CPEAHUX MIKOIAX U APYTHX yIEOHBIX
3aBeJICHUAX (JIMLEesAX, TMMHA3UAX U Jp.)
HToru ycBoeHUs MporpaMMHOr0 MaTepuaia 1o rpaduke MOJBOIATCS B KOHIIE KaXIIOTO ceMecTpa
Ha D3K3aMEHaX, KOTOpbIE BBIBOAATCA HA OCHOBAaHUU pE3YJIbTATOB TEKYIIUX M KOHTPOJIBHBIX
rpaduyeckux paboT, IPOBEPOYHOTrO 3aUE€THOrO 3a/1aHUsl M OTBETOB Ha MPE/IJI0KEHHBIE BOIIPOCHI.

11. TlepeyeHb WH(POPMALMOHHBLIX TEXHOJOTUH, HCHOJb3yeMbIX MPH
OCYyIHIE€CTBJICHNHN 06p330BaTeJIl)HOI‘O nmponoecca 1mo AMCuuIJInHe

[Ipy OCBOGHHMH MUCHMILIMHBI HUCIOJB3YETCs AIEKTPOHHAs oOpasoBarenbHas cpera SLTTY
LMS MOODLe https://moodle.yspu.org/course/view.php?id=794

KoHTposs 3HaHU CTYAEHTOB MO AUCIMIUIMHE OCYIIECTBIIICTCS B PaMKaX dJICKTPOHHON
cpeab! Gpukcanuu ycneBaemoctu ctyneHtoB (bPC) ATTIY.

12. MaTepHajbHO-TeXHUYECKOE 00ecnedeHHe TN CIUTITHHBI

1. O6opynoBaHHbIE ayAUTOPUH — CTOJBI, CTYIbS, TOCKA, SKPaH, TEIEBU30D;

2. 3ananus 115 paboThl CTYACHTOB, 00YUAIOIINXCs IO MHAUBHIYAbHOMY TpaduKYy;
3. Matepuainsl Jj1si ”TOTOBOTO U POMEKYTOYHOTO KOHTPOJIS;

4. Pa3zngatouHsblif MaTepua;

5. XpecToMaTUiHbIN MaTepuan;

6. Kommetotep, mpuHTep, MyIbTUMEINA.

13. IlpenogaBanue TMCUMIINHBI HA 32049HOM OT/AeJIEHUH

13.1. O6bem AMCUMNIMHBI U BBl Y4eOHOiIi padoThI
OOm1ast TpyI0€MKOCTh TUCIIHITIMHBI COCTABIISICT 2 3a4ETHBIC €IIMHHIIB.

Bup y4yeoHoii padorsl Bcero TpumecTpsl
4acoB 3 5 6
KonTakTHas padora c npenosasaresieM 26 12 14
(Bcero)

B ToMm uncne:

Jlexknuu 8 4 4
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[Ipaktuueckue 3ausrus (I13)

JIaGoparopusie padoTs! (JIP) 18 8 10
CamocrosiTe/ibHas padoTa (Bcero) 190 60 94 36
B tom uucie:
IIpopadoTka TeopeTHYeCKOro MaTepuaJa. 190 60 94 36
IToaroroBka Kk NpakTH4YeCKOi padore.
Bux npomexyTouHOl aTTecTanuy (3a4er, 3a4éT | 3a4éT C
9K3aMEH) OLICHKO
i
OO01ast Tpy10eMKOCTH (42COB) 216 72 108 36
OO01mast Tpy/10eMKOCTH (3a4eTHBIX eTHHHII) 6 2 3 1
13.2. Conep:xanue JUCHUILINHBI
13.2.1. Pa3nesibl IMCUMIJIMH M BUABI 3aHATHI
pakr. | JIabop. | Camocr.
Ne | HammeHoBaHMe pa3iesia AUCHUIIMHBI Bcero
Jleknum | 3aHATH | 3aHATH | padoTa
n/n U BXOJSIIIHUX B HETO TEM 4acoB
| | CTYI.
1 BBenenue. 2 2 12 16
Kpartkuit ouepk pa3BuTHs yeprexa.
HcTopus pa3BuTHS U pEnojaBaHus
Kypca yepueHus. Enqunas cucrema
11 . 2 2
KOHCTpYKTOpCcKO# nokymeHTaunu ECK/I.
®opmarsl. O61KE npaBuia 0POPMICHUS
yepTexxeid. Macmraobl
19 Tums! 4epTeKHBIX MPUDTOB, nx 1 12 13
XapakTepucTrka. JInHuu ueprexei
OcHOBHBIE TIpaBHJIa HAHECCHUS Pa3MEPOB
1.3 | Hauyeprexax, OCHOBHBIE ITOJOKECHUS U 1 1
OTIpesieNICHUs], YCIIOBHOCTH U YITPOIICHHUS.

2 I'eomeTpuueckoe yepuenmne 2 12 14
2.1 Cormpsixenue. 1 6 7
29 [TocTpoeHHe TUPKYIHHBIX U JICKATBHBIX 1 5 7

KPUBBIX

3 IIpoexkunonHoe YepueHue 4 4 36 44

31 [TpaBuia n300paskeHUs IPEIMETOB. 5 6 8
Bungr.
39 [TocTpoeHme TpeThero BUAA IO IBYM 5 5

' JTAaHHBIM.

3.3 Pazpessr. 1 1 6 8
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3.4 CeucHue. 1 1 6 8

3.5 AKCOHOMETPUYECKHUE NMPOECKIIUU 2 12 14

4 Harasgnbie H{Oﬁpa)ﬂeﬂﬂﬂ. 2 2 30 34
TexHM4YecKuii PUCYHOK.

[ToHsITHE O TEXHUYECKOM PUCYHKE.

41 DCKHU3UPOBAHMUE. 5 10

[Topsinok cocTaBieHuUs: YepTeka 1o
3CKU3Y.

12

Pucynku npocrelimmnx reoMeTpuyecKux
Ten (mpusma, NUpamMuaa, MWIMHID,
KOHYC).

BrisBiienne oobema npeiMeToB ¢

4.2 ITOMOILIBIO CBETOTEHU U Pa3JIMYHbIE
crocoObI iepeaun oobema B
TEXHUYECKOM PHUCYHKE: JIMHEHAas
ITPUXOBKa, mpadHupoBKa, TOUCTHOE
OTTEHEHHUE.

TexHnueckue pPUCYHKHU JETAJIEN MAIlIUH U
4.3 PHCYHKH 1 2 20

. 22
TEXHUYECKUX JIeTaJICH.

5 MaluHOCTPOUTE/IbLHOE YepUeHne 2 6 30 38

Oco0eHHOCTH MAIIMHOCTPOUTEITHLHOTO
yepTexa.
51 HpaBI/ma HAaHCCCHUA HAa YCPTCIKAX 2
Ha/IMUCeH, TEXHUUECKUX TpeOOBaHUM 1
tabiuu. O003HaYeHNe MaTepraaoB Ha
yepTexax Jerayen.

YepTexku CTaHIAPTHBIX JACTANECH MAIMH.

5.2 .
Jetanu pe3pO00BBIX COSTUHEHUHN.

N300paxeHns 3y0UaTbIx nepeaay.
KoHCTpyKTHBHBIE 3J1IEMEHTHI 3y04aToro
Kouteca. [TapaMeTprl IUIMHAPUIECKUX

3y04aThIX KoJiec.

5.3

Ueprex o01iero Buia U cCOOPOUHBIMA
yepTex. KoHcTpykTOpcKas
5.4 nokymeHTarus. OcoOeHHOCTH 2 10 12
oopmieHus cOOPOYHOTO YepTexkKa.
Crenudukarusi.

6 OCHOBBI CTPOUTETLHOTO YePUYEHH S 36 36

OO6mmwme TpeboBaHUS K BBITIOJHEHUIO.
6.1 | Buasl ctpoutenbHBIX yepTexeid. Ctanuu 12 12
MIPOEKTUPOBAHHSI.

KOHCTPYKTI/IBHBIC 3JIEMEHTHI 3JaHUI

6.2 (oOrmue cBeneHU).
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6.3

Y cnoBHbIE H300paKEeHUS B
CTPOUTEINIbHBIX YePTEKaX.

6.4

CrpourensHble yepTexu. [1nansl,
paszpessl, hacaapl. OCHOBHBIE MpaBUiIa
YTEHHsI U BBITIOJTHEHUS OOIIHUX
CTPOUTEIIBHBIX YEPTEKEH.

12

14

UTOro

18

190

216

13.3. IlepeyeHb y4eOHO-MeTOAMYECKOTO O0ecredeH sl I CAMOCTOSITEIbHOI pPadoThI
00y4YaIOIIHXCS MO AUCHUIITHHE

13.3.1. Coaep:xaHue caMOCTOSITEJIbHOI padOTHI CTYIEHTOB 0 TeEMaM

13‘121 TeMbI AUCHUILINHBI Conep:kaHue caMOCTOSITEILHOM PadOTHI CTYI€HTOB
[TpopaboTka TeOpeTHUEeCKOro MaTepuara, oAroTOBKa K
1 M pudTsr. npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITENIbHAS
nopaboTKa U opopMIICHHE.
[IpopaboTka TEOPETUUECKOTO MaTepraa, IOAroOTOBKa K
2 Jluaun yeprexeit npakTudeckoi padore. [Ipr HEOOXOMMOCTH CAMOCTOSITEIIbHAS
nopaboTka u opopmieHHE.
[TpopaboTka TeOpeTHUIEeCKOTro MaTepuara, oAroTOBKa K
3 ConpsixeHue. npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSTENIbHAS
no0paboTKa U opopMIICHHE.
[ToctpoeHue [IpopaboTka TEOPETUUECKOTO MaTepraa, IOAroOTOBKa K
4 LUUPKYJIbHBIX U npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITEIbHAS
JIEKaJIbHBIX KPUBbBIX nopaboTka u ohopMIICHHE.
[IpopaboTka TeopeTHUeCcKOro MaTepuana, moJAroToBKa K
5 Bungr. npakTuiecko padore. [Ipr HEOOXOAMMOCTH CaMOCTOSITEIbHAS
nopaboTka u ohopMIIeHHE.
ITocTpoeHue TpeTbero
6 BU/JIA TIO IBYM CaMocTosTeIbHOE BBIIIOJIHEHNE YepTeka U ero oopMIICHHUE.
JTAHHBIM.
[IpopaboTka TeopeTHuecKoro MaTepuana, HoJAroToBKa K
7 Paspes. npakTuyeckoit padore. [Ipy HEOOXOMMOCTH CaMOCTOSITEIbHAS
nopaboTka u opopMieHHE.
[IpopaboTka TeopeTHUeCKOro MaTepuana, MoAroToBKa K
8 Ceuenue. npakTuiecko padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITENIbHAS
nopaboTka u opopmiieHueE.
[IpopaboTka TEOPETHIECKOTO MaTepraa, IOArOTOBKa K
A npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITEIbHAS
KCOHOMETPHUUYECKUE
9 HpOCKIIH nopaboTka u opopmiienne. KomrekcHas paboTa Ha 2 nucTax-
MMOCTPOCHHE TPETHETrO BUA 110 ABYM JAHHBIM C pa3pe3aMu U
MU30METPHUECKasi aKCOHOMETPHS ¢ BeIpe3oM 1/4
10 KIS, [TpopaboTka TeopeTHYecKOro MaTepraa, CaMOCTOSTEIbHOE
BBHITIOJTHEHUE YepTekKa U ero 0hOpMIICHHE.
TexHmecKuit [TpopaboTka TeopeTHUeCKOro MaTepuana, MoAroTOBKa K
11 PHCYHOK npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITEIbHAS

nopaboTka u 0(hopMIIEHHE.
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[TpopaboTka TeOpeTHUECKOro MaTepraa, MoAroToBKa K

19 Pe3nboBBIC npakTuueckoi padote. [Ipu HEOOXOAUMOCTH CAMOCTOSITEIIbHAS
COEIUHEHUS nopaboTka u oopMIIEHHE.
2 yepTexa: 00JITOBOE COSAMHEHUE, IMUICYHOE COSTMHECHHUE.
[TpopaboTka TEOPETUYECKOT0 MaTepuaa, IoAroTOBKa K
13 3ybuaroe KoJieco npakTuieckoi padore. [Ipy HEOOXOAMMOCTH CaMOCTOSITENIbHAS
nopaboTKa U opopMIICHHE.
. [IpopaboTka TEOPETHUECKOTO MaTepraa, IOArOTOBKa K
COOpOYHBII YEPTEK. pop . p p > TOA
npakTudeckoi padore. [Ipu HEOOXOMMOCTH CAMOCTOSITETIbHAS
Koncrpykropckas
14 nopaboTka u oopmiieHue.
JTOKYMCHTAITHSL. N .
KommiekcHast paboTa ¢ MOosICHUTENbHOM 3aITUCKON U OTBETAMHU Ha
Cnenudukarnms.
BOIIPOCHI.
OO6mue TpedoBaHUs K
BBINTOJIHEHUIO. Bu bl . .
CamocrosaTenbHbIN HHPOPMALMOHHBINA TOMCK MaTepuaia, padbora
15 CTPOUTEINIbHBIX
. ¢ MH(OPMAITMOHHBIMU PECYPCAMHU.
yeprexent. Craguu
IPOCKTHPOBAHUSI.
KoHcTpyKkTHBHBIE . .
N CamMocTtosTenbHbIH HHPOPMAIIMOHHBINM TOUCK MaTepuania, padboTa
16 3JIEMEHTHI 3JJaHUI
¢ MH(OPMAITMOHHBIMU PECYPCAMHU.
(oOrue cBeneHust).
VYcnoBHbIE
17 MU300paKEeHUS B CaMocTosTenbHBIH HHPOPMAIIMOHHBIA TOUCK MaTepuaia, pabora
CTPOUTEIBHBIX ¢ MH(OPMAITMOHHBIMU PECYPCAMHU.
gepTexKax.
CrtpoutenbHbie CamocrosTenbHbIH HHPOPMAIMOHHBIN IIOUCK MaTepHralia, padbora
18 yeprexu. [Inansl, ¢ nH(MOPMAIIMOHHBIMH pecypcamu. BrimonHenue rpadudeckoi

paspessl, dhacaipl.

paboTHI.
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1. Henu nmpakTUKH

Heabio y4yeOHOH MNpPaKTHKH sBIETCS: (opMUpOBaHHE Y OOYYAIOMIMXCS CHCTEMBI
KOMIIETEHIIMH, HAIIPaBJICHHBIX Ha pelIeHne Mpo(ecCHOHANBHBIX 3a/1a4, CBS3aHHBIX C pealu3aluen
MIPOU3BOJICTBEHHBIX TEXHOJOTHH., 3aKpeIUIeHHe U YIUIyOJIeHHe TEOPEeTUYECKOW MOArOTOBKU
oOyyaromerocss W MNpHOOpETeHHEe WM TNPAKTUYECKUX HABBIKOB M KOMIETEHIMH B cdepe
npodeccuoHabHOM  1eATENbHOCTH, a TaKKe OIbITa CAaMOCTOATEIbHOM MpodeccuoHaNbHON
ACATCIIbHOCTH .

2. 3aj1a4u NPaAKTUKH
3a):[aanI/1 HpaKTI/IKI/I SABISAKOTCA
- TIOJTyYeHHE MPAKTUYECKUX HAaBBIKOB PabOThI 0 00pabOTKe MaTepHasos;
- er'Iy6J'I€HI/I€ 3HaHHI>’I TEXHOJIOTMYCCKUX ITPOUCCCOB ITPOU3BOJICTBA,
- pa3BuTHE yMEHUI 00pabOTKH KOHKPETHBIX Y3JIOB M U3TOTOBICHHE O0BEKTOB TPYAA;
- Pa3BUTHUC YMCHI/Iﬁ pa3pa60TI<H TeXHOHOFquCKOﬁ u MCTOHHHGCKOﬁ JOKYMCHTAIlUU.

3. MecTo npakTHKHU B CTPYKTYype o0pa3oBaTe/ibHOi nporpammbl (OI1)
[IpakTukaBkiouena B oOs3arenpHyro 4acte OIl  (Moaynb TEXHOJIOTHHA COBPEMEHHOTO
MIPOM3BOJICTBA).

4. MecTo 1 BpeMs NIpOBeAeHUs Y4eOHOH MPAKTUKH
[Ipaktuka mpoBomuTcst Ha 0Oasze Kadenapsl Gu3MKK W MHPOPMAITMOHHBIX TEXHOJIOTUH
YHUBEPCHUTETA.
[TpakTka nmpoBoauTcs Ha 1 Kypce Bo 2 cemecTpe, Ha 2 Kypce B 4 cemecTpe.

5. O0beM yueOHOW NPAKTHMKM B 3a4YeTHBIX €IUHUIIAX U ee

HpOI[OJ'I)KI/ITeJII)HOCTI) B HCACAAX U AKAJACMUUYCCKHUX Yacax
OO61as TpyA0eMKOCTh MPAKTUKH COCTABIISAET: 6 3aUeTHBIX eNUHUIl; 216 yacos.

6. IlepedyeHb IUIAHUPYEMBIX Pe3yJabTATOB MNPOXOXKAEHUS TMPAKTHKH,
COOTHECEHHBIX € IJIAHHMPYEMBIMH Pe3yJIbTaTAMH OCBOCHHSI 00pa30BaTeIbHOM

MPOrpamMMBbl
[IpakTuka HampaBieHa Ha (HOPMUPOBAHUE CICTYIOIMNUX KOMITETECHITHI:
KOMIIETEHIUA Nuaukaropsl Ouenounnie
MMu¢p | DopMyJIHPOBKA cpeacrsa
YHuBepcajJbHble KOMIETEHIUN:

VK-1 Criocoben ocymectBnsath | YK-1.1. Hcmonp3yer cucremubiii mogxon B | [loscHutensHa
MTOWCK, KPUTUIECKUIA perieHnr npodecCuoHaIbHBIX 3a1a4. s 3aI1CKa
a”Hau3 u cunte3 | YK-1.2. OcymectBisier cucremHblii aHanmu3 | [loscHuTensHa
uH(pOpMaIUK, PUMEHSTH | PE3YIbTaTOB NPO(HECCHOHATBHON IESTEILHOCTH. s 3aI1CKa

cucreMHbld moaxon ais | VK-1.3.  Tlombupaer u  cucremarusupyet | [losicHuTensHa
pelicHUs MOCTaBJICHHBIX | HH(pOpPMALKIO, HEOOXOAMMYIO JUIS pEILIeHHus | 5 3alucKa
3a71a4 MOCTaBJICHHOH 3a/1auu.

VK-1.4. Mogenupyer mpouecc  pemenus | Tabnuna
npoeccCuoHaIbHOH 3a/1a4u.

VYK-1.5. IlpoBomut kpuTHueckyto oueHky | IloscHurensHa
BapHaHTOB JCWCTBUH B TNpoLEccCe PELICHUs | s 3amucka
npoeccCuoHaIbHON 3a/1a4u

YK-1.6. VYcranaBnuBaeT MPUYUHHO- | J|HEBHUK,
CJICJICTBCHHBIE CBSI3U MEXIy CBOUMU JEHCTBUSIMH | OTUET
Y TIOJTyYCHHBIMU PE3YJIbTATAMH.




VK-2 Crocoben ompenenath | YK-2.1.  Ocymectnser uenenonaranue B | [loscHutenbHa
Kpyr 3aJad B paMKax | CUTyalluu pereHus mpodecCHOHANBbHOM | s 3ammcKa
NOCTaBJICHHOM 1eNMu U | MPOOJIEMBI.

BbIOMpaTh ontumanbHble | YK-2.2.  ®opmupyer HOPMATHBHO-TIPaBOBYIO | ITosicHUTEIbHA
CIocOOBl  MX  PENICHHMS, | OCHOBY Ul MOAOOpA PEIICHHUI MOCTABICHHOM s 3aIUCcKa
HCXOIS M3 JNEHCTBYIONMX | MPpOpecCHOHAILHON 3a1auH.
MPaBOBBIX Hop™m, | YK-2.3. Omnpenensier  pecypcHyro  0a3y, | [loscuutensHa
HUMEIOIIUXCSA PECYPCOB U | 00ECIICUMBAIONTYIO JOCTIDKEHHE | 51 3aIHMCKa
OrpaHNYCHUN 3aIUTAHUPOBAHHOTO PE3yNIbTaTa.
VYK-2.4. OOocHOBbIBacT BbIOpaHHbIe MyTH | [losicHUTENbHA
JOCTIDKEHHUS 1IETTH. s 3aIUCKa
VYK-2.5. Xapakrepusyer ycnosusi d¢pdextuBnoro | [loscHurenpHa
pelieHusT  TOCTABIICHHOH  MPOQEeCCHOHATBHON | o 3aIUcKa
3aJauu.
VYK-2.6. OnenuBaer mnoTeHHUanbHbie pucku U | IlosicHuTenbHa
OTpaHUYECHUS CBOMX JIEWCTBHM B paMKax | s 3alucKa
JOCTIDKEHHS TIOCTABIICHHOW 1EITH.

VK-4 Criocoben ocymecTBmath | YK-4.1. Brioupaer KOMMYHHKATUBHO | /[HEeBHUK,
JIeNIOBYI0 KOMMYHMKALIMIO | IPUEMJIEMBI  CTHJIb  JI€IOBOTO  OOILEHHsS Ha | OTYET
B YCTHOH M MHCHMEHHOM | TOCYJapCTBEHHOM M MHOCTPAHHOM (-bIX) SI3bIKaX,
¢dopmax Ha | BepOaslbHBIE W HEBepOalbHBIE  CpPEICTBA
rOCYJapCTBEHHOM  SI3BIKE | B3aUMOJCHCTBUSL.

Poccuiickoit  @enepaumu | YK-4.2. OcymiecTBisieT nejaoBy0 kKommyHukanuio | [loscHuTensHa
u MHOCTPAaHHOM(BIX) | HA TOCYJapCTBEHHOM M HWHOCTpPAaHHOM (-bIX) | s 3amucKa
si3bIKe(ax) SI3IKaX C YYETOM OCOOCHHOCTEH CTWUIMCTUKHU | JIHEBHUK
OQUIMATBHBIX M HeoPUIMAIbHBIX muceM U | OTyér
COLIMOKYJIBTYPHBIX pa3nnuuii B ¢opmarax
KOMMYHHKAIIHH.
YK-4.5. Onpenenser TpeOoBaHUsI K | [losicuurensHa
OCYILECTBIICHUIO JIEIOBOI KOMMYHHUKAIUH. s 3aIUCKa
JIHEeBHUK
Otuér
VK-4.6. Hcnonb3yet B oOmrennu | I[ogcHurenpHa
npodeccuoHaNbHbIE CPEACTBA KOMMYHHKALINH. s 3aIIUCKa
JlHEBHUK
Otuér

YK-6 CrniocobeH ynpasiaTh | YK-6.1. Onpenenser ypoBeHb cBoei rToToBHOCTH K | [losicHUTEIRHA
CBOUM BPEMEHEM, | PEIICHHIO MPOPECCUOHATLHOMN 3a/1a4H. s 3aIIUCKa
BBICTPaNBATh 1| VK-6.2. OcymectsiseTr camoananus u peduekcuro | [Ipe3enranus
pCaT30BBIBAT PEe3yJLTATOB CBOUX JIEHCTBHUIA. DOTOOTUET
TPAaeKTOPHIO OTuér
CaMOpa3BHTHA HAa OCHOBC | y.6 3, JIeMOHCTPHUpPYET M4HY0 | DOTOOTYET
MPUHLUIIOB 00pa3oBaHuUs OpPraHH30BaHHOCTS.

B TCUCHUC BCCH KU3HU YK-6.4. CraBur nenu (3amauu) camopasButusi | [loscHurensHa
(bmmxaiimet ©W  JaNbHEW TEPCHEKTHBBEI W | o 3alHMCKa
COCTaBJISIET IJIaH UX JOCTHXKEHHS).
7. ConepxxaHue NPaKTUKH
C Obmasn dopma
oAepaKaiie TPYOEMKOCT HNupuBuayanbHble 3a1aHUsA npeacTaBiIeHUus

Ne HAeATeJIbHOCTH b

€ YKa3aHHeM TeMbl pe3yJabTarTa B

n/n Ha NpalTHKe W/MJI4 BUAA paboThI oTr4yere 1o

10 dTanam 3ET | Yacsl
NpaKkTHKe




2 cemecTp

1 Beoonwtii sman (8 uacos)
Br16op o0bekTa Tpyna B
P Py IlosicHuTenpHas
COOTBETCTBHH C COOCTBEHHBIM N
11 Bri6op o0bekTa Tpyaa 0,22 8 3anucka (OT4ET
HWHTEPECOM U )KU3HEHHBIM
0 MPaKTHKE)
OTIBITOM
2 Ocnosnoii 3man (92 uaca)
YcraHOBJIEHHE OCHOBHBIX
OcHOBHBIE TTapaMeTpsl 1 apaMeTPOB U3CIHSI Hoscrrexshas
2.1 pavetp 022 | 8 PaMCTPOB W3ACIHA, samicka (OTUET
OTpaHUYCHHS oTpeJieNieHHe MaTepuana Jyis ero
0 MPaKTHKE)
W3TOTOBIICHUSI.
IlosicHuTenbHAs
Bri6op Texnonoruun N
2.2 Br16op TexHomornu 0,22 8 3amucka (0T4ET
W3TOTOBJICHUS H3/ICTIHSI.
IO TTPAKTHKE)
Pazpabotka OdopmieHne TeXHOIOTHYECKOH N
. . Tabmuma (oTuéT
2.3 | TEeXHOJOTHYECKOH KapThl 0, 8 1100 omepaMoHHON KapThl 1o TIpaKTHKe)
W3TOTOBJICHUS U3IETHS W3TOTOBJICHUS U3AEITUS P
Onucanne 000pynOBaHUS,
Hayunas opranuzamus HEoO0X0IUMOTO JJist u3rotosieHust | lloscHuTenbHAS
24 tpyna u Th npu 0,22 8 U37eTHsl, OpraHu3aluy padbodyero 3anucka (0T4eT
W3TOTOBJICHUH U3/ACIHS MeCTa, TeXHUKH O€30IaCHOCTH IMH | 10 IPAKTHUKE)
pabore
OkoHYaTEIHHBIA IKOHOMUYECKHMA
N IlosicHuTenbHas
DKOHOMHYECKOE pacu€T u 000CHOBaHUE PACXOI0B ..
2.5 0,22 8 3amucka (OT4éT
000CHOBaHUE U pacueT B COOTBETCTBUU C IPOCKTOM
10 TIPAKTHKE)
W3TOTOBJICHUS U3IENUS
Usrorosnenne oOpasna u3aenus B .
COOTBGT(SFBI/];II/I c : Porootyer B
2.6 Usrorosnenne nzneans 1,44 52 N OTuéTe 10
TEXHOJIOTUIECKON
. TIPaKTHKE
JIOKyMEHTaIrmen
3 3axntouumenvuoit 5man (8 uacos)
OdopmieHre THEBHUKA U Juesnuk
3.1 0,22 8 MPAaKTUKH, OTYET
oTYeTa MPaKTHKH
0 TIPAKTHKE
3 cemecTp
1 Beoonwtii sman (8 uacos)
PazpaboTka mactep-kiacca o
[lonroroBka k macTep- [osicaurenpHast
. 00YUYECHHIO CTYICHTOB ..
11 KJ1accy 1o BRIOpaHHOH 0,22 8 3amucka (OT4ET
W3TOTOBJICHUIO BEIOPAHHOTO
TEXHOJIOTHH IO TIPAKTHKE )
U3CTIHSI
2 Ocnognoii ysman (92 uaca)
TexHonornveckas
Opraau3aius ¥ IpoBecHUE KapTa,
21 [IpoBenenne macrep- 005 2 MacTep-Kiacca 1o o0y4eHuIo Npe3eHTANs K
' KJjacca ' CTY/ICHTOB U3TOTOBJICHUIO MacTtep-Kiaccy
BBIOPAHHOTO WU3MICTTUS (Tabauia- oT4ET
10 TIPAKTHKE)
Brinosnenune usneaui mo
ITocemenne macrep- JIHEeBHUK
2.2 2,5 90 BBIOPAHHBIM TEXHOJIOTHSIM.
KJIACCOB OJHOTPYIITHUKOB MPAKTHKU
OTtpaboTKa pa3IMuHBIX TEXHHK.
3 3aknrouumenvusiii 3man (8 uacos)
OdopmieHne THEBHUKA U Anesnuk
3.1 p 0,22 8 MIPAKTUKH, OTUET

OTYCTA MNPAKTUKHN

IO MPAKTHUKE




8. ®OopMBbI OTYETHOCTH IO MPAKTUKE
1. J/IHeBHUK NpaKTUKH (IpuitokeHue 1).
2. OTuer 1o npaxkTHKe (MPUI0KEHUE 2), BKIIIOYAIOIINT
[TosicHuTENBHYIO 3aMIUCKY
TexHonOrMYecKyr0 KapTy U3rOTOBJICHUS U3CIUSL
DoTOOTYET

9. @oHa OUWEHOYHBIX CPEeACTB /IS TPOBeAEHHsI TPOMEKYTOYHOMI

aTTecTalui 00y4aloUIUXCsl MO MPAKTUKe

9.1. TpedoBaHUA K MPOBEAEHUIO MPOMEKYTOUHOM aTTECTAIMM N0 MPAKTHKE:

1. BelmonHEHUE MPOTPaMMBbl TPAKTUKH.
2. BreinmonHeHne MHANBUAYATBHBIX 32 IaHUM.

3. [IpenocraBnenue THEBHUKA U OTYETa MO NpPAaKTHKE Ha Kadeapy B TeueHue 2-3-X HeHl

ITIOCJIC OKOHYAaHUSA IIPAKTUKH.

9.2. Kpurepum oleHKH Pe3yJbTATOB NPOX0KIEHUS CTYAEHTOM NMPOMEKYTOUHOM

aTTeCTALMU:
YpoBeHb nposiBieHNsI KOMIIeTEHIUI OueHka
KauecTBeHHBIN NOKAa3aTeNlb KoanuyecrBennblii | (B 0a/uiax)
nokasareJib (B %0)
BBICOKHH | KOMIIETEHIIMH CPOPMHUPOBAHBI TIOTHOCTHIO 90-100% OTIMYHO
MOBBIIIEH | YaCTUYHO COPMUPOBAHBI OCHOBHBIE AJIEMEHTHI 75-89% XOpOLLIO
HBIN KOMIIETEHIIN I
0a30BbIH | YACTUYHO chopMUPOBaHbI OT/CJIbHBIE 60-74% YAOBJIETBOPU
3JI€MEHTHI KOMIIETCHITHI TEJIHHO
HU3KMHA | KOMIETEHIUU He cPOpMHUPOBAHBI 0-59% HEYIOBJIETBO
pUTENBHO
9.3. Cnenudukanusi OIeHOYHBIX CPEJACTB
IIpoBepsieMble MHAUKATOPHI NIPOSIBJICHUS] KOMIIETEH M
YK | OIIK K

IlosicHuTeILHAA 3aNMHCKA

YK-1.1. Ucnonb3yeT CUCTEMHBIH MOIXO/ B
penieHrH MpodheCCHOHATBHBIX 3a/1a4.

YK-1.2. OcymiecTBisieT CHCTEMHBIH aHaJH3
Ppe3yabpTaToB NPodhecCHOHATILHOM JesITeIbHOCTH.

VYK-1.3. [lonOupaer u cucteMaTu3upyer
WHPOPMAITUIO, HEOOXOIUMYTO JJIsl pEIICHHS
[IOCTaBJICHHON 3a/1a4H.

YK-1.5. [IpoBOANUT KPUTUYECKYIO OLIEHKY
BAPUAHTOB JIEUCTBUI B ITPOLIECCE PELIEHUS
poecCHOHaIbHON 3a1auu

YK-2.1. OcyuiecTBiseT 1eenojaraHue B
CUTYaIlMU PelIeHus MPodheCcCHOHATBHOM
MIPOOIIEMBI.

VYK-2.2. ®opMupyeT HOpMaTUBHO-IIPABOBYIO
OCHOBY JIJIs1 TOA00pa pelieHni TTOCTaBICHHOM
npodecCHOHANBHON 3a1a4H.

VYK-2.3. Onpenenser pecypcHyio 0a3y,
00€eCTeYnBaIOIYIO TOCTHKEHHE
3aITAHUPOBAHHOTO PE3yJIbTaTa.

YK-2.4. O60cHOBBIBaET BEIOPAHHBIC ITyTH
JIOCTH)KEHHUS TIEJIH.




3aJavdu.

VYK-2.5. XapakrepuzyeT ycioBust 3pPeKTUBHOTO
peLIeHHS TOCTABICHHON TPO¢eCCHOHATBHON

VYK-2.6. OrieHrBaeT MOTEHITHAIBHBIC PHCKH U
OTpaHHYCHUS CBOMX JICHCTBUH B paMKax
JIOCTHUKCHHUS TIOCTABJICHHOM 1ICIIH.

YK-4.2. OcymiecTBisieT AeI0BYI0 KOMMYHHUKAITHIO
Ha TOCYAapCTBEHHOM U HHOCTPAHHOM (-bIX) A3bIKaX
C Y4eTOM 0COOCHHOCTEH CTUIINCTHKH
ohUITMATHHBIX M HEO(DHUITMATBHBIX ITHCEM U
COIMOKYJILTYPHBIX pa3induii B popMaTax
KOMMYHHUKAIIHY.

YK-4.5. Onpenenser TpeOoBaHUS K
OCYIIECCTBJICHHIO JICTIOBOH KOMMYHUKAIIWH.

VYK-4.6. Ucnionb3yet B 001IeHUH
npodeccnoHanbHbIE CPEICTBA KOMMYHHKALUH.

YK-6.1. Onpenenser ypoBeHb CBOEH TOTOBHOCTH K
penieHuo NpohecCHOHAIBHON 3a/1auu.

YK-6.4. CraBur nienu (3aa4u) caMopa3BUTHS
(6mkaimei v JambHEH MepCIeKTHBB U
COCTaBJISIeT IJIaH UX JOCTIDKEHUS).

Taoaunma

YK-1.4. Monenupyet nporecc petieHus
po(ecCHOHaIbHOH 3a/1a4n.

doTo0TUET

YK-6.2. OcymecTBiisieT caMmoaHaln3 U pegIeKCHIO
PE3YyABTATOB CBOUX JACHCTBUIA.

YK-6.3. leMOHCTpUpYET TUIHYIO
OPraHW30BaHHOCTH.

IIpe3enTanus

YK-6.2. OcymiectisieT camoaHains v pedaeKcuio
pPE3yIAbTATOB CBOUX JACUCTBUIA.

9.4. Onucanue OLEHOYHBIX CPEICTB

9.4.1. IMosicHUTEJBHAS 3AIIMCKA

ITosscuuTenbHasg 3amuMcka — 9TO JAOKYMCHT, KOTOpLIﬁ HeceT B ce0Oe MOJHOE ONHMCaHHE U
XapPaKTCPUCTHKHU BI)I6paHHI)IX TEXHOJIOTUM H3TOTOBIICHUS HU3aCIuA, O6yCHaBJII/IBaIOH_[I/IX €ro BUaI U
KOHCTPYKIHIO. ITosscHuTenbHas 3amucka HCO6XOZ[I/IM3 AJIs1 OTPAKCHUA I/IHCI)OpMaLII/II/I 00 O6’LCKTC,
MPHUHATBIX TCXHUYCCKUX PCHICHUAX U UX 000CHOBaHUS.

Kpumepuu oyenusanua OC

Kpurepwuii HNuauxkaropsl bana
[Ton6op, mouck, kputudeckuii | MCmomb3yeT CHCTEMHBIH IMOIX0T B PEIICHUH 0,25
aHaJN3 U CUHTE3 npodecCHOoHANBHBIX 3a1ad.
nHPOPMALUH, TPUMEHSATh Ocyl1iecTBIIsIeT CUCTEMHBII aHATN3 Pe3yIbTaTOB 0,25
CUCTEMHBIH MOJIXOJT JIIIsS npodecCHOHAIBHON 1S TeIbHOCTH.
pEeLIeHNsI TOCTABIEHHbBIX [ToxOupaer U CUCTEMATU3UPYET MHPOPMALIHIO, 0,25
3aj1a4 HEOOXOIUMYIO JUIS PEIICHUsI TOCTaBICHHOM 3aa4u.
[IpoBOANT KPUTHUYECKYIO OIICHKY BApUAHTOB JEHCTBHUI B 0,25
npoliecce pereHus npoecCuoHaNbHOM 3a1a49u
Criocoben onpeaensath Kpyr | OcyIiecTBIseT HeNenoiaranie B CUTYallul pelIeHns 0,2
3a/1a4 B paMKax IIOCTABJIEHHON | NPOPECCHOHATBHON IPOOIEMBI.
[IeN 1 BRIOWUPATh dopMupyeT HOPMATUBHO-IIPABOBYIO OCHOBY JIJIS ITO100pa 0,2
ONTUMAJIBHBIC CIIOCOOBI MX | PELICHUI MOCTABIEHHON NMPO(eCCHOHAIBHON 3a1a4H.
pCLICHHUS, UCXO/IS U3 Omnpeiensier pecypeHyo 6asy, 00eCIeyHBaIOIIYO 0,2

JICUCTBYIOIIHUX MPABOBBIX

JOCTHUIKCHUE 3aIlJIAHUPOBAHHOT'O pE3yJIbTaTa.




HOPM, UMeIoIuXcs pecypcoB | OO0OCHOBBIBaeT BHIOPaHHBIC IyTH AOCTHKCHUS LICIH. 0,2
U OrpaHUYECHUN XapakTtepuszyeT ycIoBusS 2P HEKTHBHOTO PEIICHUS 0,1
MOCTaBJIEHHOH MPOoQecCHOHAILHON 3a1aUH.
OneHnBaeT MOTCHUUATBHBIE PUCKU U OTPAHUYCHHST CBOHMX 0,1
JIEUCTBUN B paMKaX JOCTHKEHHUS MOCTABICHHOM I1EJIH.
[Mpodeccnonanbhpiil 361K B | OCyIECTBISIET ACTOBYI0 KOMMYHHKAIIUIO HA 0,33
MUCbMEHHOH opmMe Ha rOCyIapCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKaX C y4eTOM
PYCCKOM SI3bIKE 0c0OEHHOCTEH CTHIIMCTHKH OQHUIUAIBHBIX U
HEO(UIMATBHBIX TUCEM H COITMOKYIbTYPHBIX PA3IIUYHil B
(dhopMaTax KOMMYHHKAITUH.
Onpenensietr TpeOOBaHUS K OCYLIECTBICHUIO JETOBOI 0,33
KOMMYHHKALIUH.
Hcnons3yet B 00mennu npodeccnonaabHbIe CPEeICTBA 0,33
KOMMYHHKALIUH.
CriocoGeH ynpaBnsaTh ceouM | OmpenensieT ypoBEeHb CBOEH TOTOBHOCTH K PEIICHHUIO 1
BpEMEHEM, BBICTPauBaTh U npodecCHOHATLHON 3a/1a4H.
peann30BEIBaTh TpackToputo | CTaBUT 1enu (3agauu) caMopa3BuTHs (OrmKaimen u
CaMOpPa3BUTHUA ):[am)Heﬁ TNCPCIICKTUBLI U COCTABJIACT IJIAH UX I[OCTI/I)KGHI/I)I).
MakcumasbHbli 0a11 5

9.4.2. Tadauua

Ta6JII/IIIa' 9TO JOKYMCHT, B KOTOPOM HArJIsIITHO OIMMMUCBIBACTCA TCXHOJIOTNYCCKad KapTa- BECh aJITOPUTM

TOI'0 UJIM MHOT'O ITpoLecca. IIo CYTH, 3TO IOoTOBasd MHCTPYKIHUA C KPATKNUM KOMMCHTAPHUEM 110 KAXKIOMY

oTalry. B Ta6J'II/II_Ie OTpAXAarT CTAaAWH, KOJIMYECTBA CbIPpbsA, YCJIOBHUA IIPOLIECCOB U TpC6OBaHI/I${ K

TOTOBOMY IPOIYKTY.
Kputepun ouennBanus OC
Kpurepuii Nuaukaropsl bana
[on6op, mouck, kputrueckuil | YK-1.4. Monenupyer npouecc peeHus npodeccuoHalbHON 1-5
aHaJIN3 ¥ CUHTE3 3a/1a4H. OaoB
MH(POPMaLUH, IPUMEHATh
CHUCTEMHBII MOAXO0T AT
pelIeHus TOCTaBIEHHBIX
3a1a4
MaxkcumasbHbIH 0211 5

9.4.3. ®orooTuéT

®oTO0TUET HEO0OX0AUM KakK Il (poTOUKCAIIM MYHKTOB TEXHOJIOTUYECKOI KapThl, Tak U JUIs 001Iei

OIICHKU ITPAaBOMEPHOCTH BBHIOOPA aJITOPUTM TOTO MIIM MHOTO TEXHOJIOTHYECKOT0 Tpolecca.

Kpurepun onenusanusa OC

Kpurepnii

Nuauxkaropsl

Bana

[Toabop, MOUCK, KPUTHISCKHIA
aHaJIn3 U CUHTE3
uHGOpPMAIUH, TPUMEHATh
CHCTEMHBIH MTOAXO0 IS
pEIIeHUs TTOCTABICHHBIX
3a71a4

Moaenupyet Iporiecc pereHus mpohecCHOHATBHON 3a1a9H.

1-5
OaJUIOB

MakcuMaJbLHBIA 027171

9.4.4. Tlpe3enTanusi



IIpe3eHTamus — COBOKYIHBIN «IIPOIYKT», €r0 COCTaBJISIFOIIME. TEKCT, BU3YAIbHBIA PsJ, 3BYKOBOH psII.
Marepuan cnaiffioB peanusyeT QYHKIUIO Tepenavyd WHGOpMaIWH, a TakkKe MONYYCHUs OOpaTHOM CBS3H B
MPOIIECCE €€ BOCHIPUATHS M YCBOSHUS C LEIbIO MOCICAYIOUIETO PAa3BUTHS Y OOYYAIOIIUXCS OTICITBHBIX
KOMITOHEHTOB KoMIteTeHInid. Heobxommuma Ji1si cTpyKTypupOBaHUs Mmpoiiecca MPoBEICHUsT MacTep-Kiiacca 1mo
BBIOPAHHOW TEXHOJIOTHH.

Kpurepun onenusanns OC

Kpurepuii HNuaukaropsl bana
CriocobeH yrpasiats cBouM | OcyIiecTBIsET CaMOaHaIN3 U peIIeKCHIO pe3yIbTaTOB 1-5
BPEMEHEM, BBICTPAUBaTh U CBOUX JCUCTBHUII. OaJLIOB
peaTn30BLIBATH TPACKTOPHIO
CaMOPa3BHUTHUS
MakcuMaJdbHBIH 02101 5

10. Ilepeuens yueOHOI JuTEpaTyphl M pecypcoB ceTu «MHTEpHeT,

H606XOI[I/IMI>IX AJIA TIPOBEACHUS MPAKTUKH

a) OCHOBHAsI JIUTepaTypa:

1. Hecreposa JI.B./pen., coct., Bayrpenustsa oraenka. CoBpeMeHHbBIE MATEPUAIIBLI U
texnonorud, M., PUIIOJI knaccuk, 2008, 320c.

0) 10MOJIHUTEIbHAS JINTEpaTypa:

2. 3acaapko FO.I1./aBT.-coct., TexHosorus. 7 Ki1.(MaJbYHKN): IOYPOUYHBIE INIAHEI IO yueb
noa pea.. B.JI. Cumonenko, Boarorpaza, Yuurens, 2007, Oc.

3. Yepnsasckasa A.I1., CtaHoBIEHHE NAPTHEPCKON NO3MIIMK neaarora, Spocnasib, ALTTY,
2007, 329c

B) pecypchl ceTu « AHTEpHET:

1. DnekrpoHHO-OnOIMOTeuHas cucrema IPRDOOKS — monHoTekcToBast 6a3a y4eOHBIX U
y4e0HO-METOMYCCKUX IEKTPOHHBIX u3aanuit (http://www.iprbookshop.ru).

2. ®I'HY «Hayuynas mnenarormueckass Oubmmoreka wmenu K. I YmmHCcKoro»
http://elib.gnpbu.ru/.

3. DnextporHO-6uGIHOTeUHAs cucTeMa «IBC FOPAWTY — monHoTekcTOBas 6a3a yueOHEIX
1 y4eOHO-METOAMYCCKHUX ICKTPOHHBIX M3aanuii (Www.biblio-online.ru).

11. TlepeyeHb HHGPOPMANUOHHBIX TEXHOJOTHIl, HCHOJb3yeMbIX HpPH
NPOBeIeHNH NPAKTHKH, BKJIIOYasl NepedeHb MPOrPaMMHOr0 olecnedyeHUs U

HHGPOPMALMOHHBIX CIIPABOYHBIX ceTel

B nporiecce opranuzaium yueOHOM NPaKTUKH MPUMEHSIIOTCA CISAYIOMNe HHPOPMAIIMOHHbIE
TEXHOJIOTUU:

— TpOBEJIEHNE BBOJHOM KOH(EPEHIINH C UCTI0Ib30BAaHUEM MYJIbTUMEANMHBIX TEXHOJIOTHIA;

— MHCIOJIb30BaHME JUCTAHIIMOHHOW TEXHOJIOTMHU NpU OOCYXKIEHHUH MaTepualioB Y4eOHOI
MIPAKTUKU C PYKOBOJIUTENEM;

— HWCIOJIh30BaHUE MYJIETUMEIUHHBIX TEXHOJIOTHIA TP 3aIIUTE MPAKTHUK;

— HCHOJb30BAHUE KOMITBIOTEPHBIX TEXHOJIOTUN M MPOrPaMMHBIX POJYKTOB, HEOOXOIUMBIX
JUIL: CUCTeMaTH3aliu; oOpabOTKU JaHHBIX; IMPOBEAEHHUS TPEOYEMBIX MPOrpaMMON MPAKTHKU
pacueToB; ohopMIIEHUSI OTYETHOCTH U T.1.

HNHpopmManoHHBIE TEXHOJIOTHH

— cOop, XpaHeHHe, CUCTeMaTH3alUs U IPeICTaBlIeHne y4eOHON 1 HaydyHOU HH(pOpMaInH;

— TMOATOTOBKA, KOHCTPYMPOBAHHWE U TPE3EHTAIUsl HUTOTOB HCCIIEOBATEIbCKON U
aHAJTMTUYECKOHN JIeATEIbHOCTH;

— CaMOCTOSITENIbHBIA TOHMCK JIOMOJHUTENBHOTO Y4YeOHOrO M HAy4yHOro MaTepuala, C
HCIOJIb30BAHUEM TTOMCKOBBIX CUCTEM U CAWTOB ceTH MIHTepHET, 3JIeKTPOHHBIX SHUUKIONeAui 1 0a3
JTAHHBIX;


http://www.iprbookshop.ru/
http://elib.gnpbu.ru/
http://www.biblio-online.ru/

— HCMOJb30BaHUE 3JIEKTPOHHOM MOUTHI MpernojaBaTesiel U 00yJarommxcs A PacChUIKH,
MEPENUCKU 1 00CYKIEHUS BOSHUKIINX y4eOHBIX MTPOOJIEM BO BpEMS IPOXOMKIACHUS MPAKTHKH.
Ilepeuenn nporpamMmHoro obecrniedyeHust ¥ MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

No

/i Haszanue nporpammbl/CrcteMbl Onwucanue nporpammbl/CUcTeMbl

1 | Kondepenmus Zoom Hcnons3yercs i WHAUMBUAYAIBHBIX W TPYIIIOBBIX
BHJICOKOHCYJIbTALIAN

12. MarepuajbHO-TeXHUYeCKasi 0a3a, HeoOXoauMMasi JJs1 NPOBeAeHMs!
NMPaKTHKH

YuebHas ayIuTOpHsl CO CHEHHMATM3UPOBAHHOM MeOenbio, HOYTOYK MM KOMIIBIOTEp C
HAa0OpOM  JIEMOHCTPAllMOHHOTO  O0OpynoBaHUS  (MYJbTUMEAMMHBIA  MPOEKTOp, CpelaCcTBa

3BYKOBOCIIPOM3BEICHHUS, J10CKa), BBIXOJ B VMHTEpHET, JOCTYN B DJEKTPOHHYIO 00pa3oBaTEIbHYIO
Cpeay YHUBEpCHUTETA.
13. PexkomeHAanmMu 1O OpPraHM3alUM CAMOCTOSITEJILHON  PadoThI
00y4aromuxcs B NePpHOJ MPAKTUKH
CamocrosrenbHas padoTa 00y4Jaromuxcst B IEPUOJ PAKTUKU cocTaBisieT 216 yacos.
[lepBast 9acTh MPAKTHKH BO 2 CEMECTPE MOCBSIIEHA CAMOCTOSITEIHHON paboTe M0 U3rOTOBICHUIO
uzzenus, B 3 ceMecTpe KakIbli M3 CTYJEHTOB OPraHU30BBIBAET MAaCTEp-KJIacc 10 BBIOpAaHHOMN
TEXHOJIOTUH, B KOTOPOM Yy4YacTByeT BCS Tpynma. B mpoiecce caMOCTOSTEIBHOH pabOThI
o0yyaromuecst OpOpMIIAIOT THEBHUK U OTUET MO MPAKTUKE, B KOTOPOM JIOJKHBI OBITh IIPECTAaBICHbI
obmue cBeneHus 00 00BEKTe Tpyaa, TEXHOIOTHYECKass kapTa 00padoTku, poTooTuér. B 3 cemectpe
CTYZEHTHI Pa3pabaThIBAIOT MIPE3EHTALMIO JUUIsl HATJISIIHOTO COMPOBOXKIEHHS MacTep- Kiacca.
[IpuMepHBIii IepedeHb KOHTPOJIBHBIX BOIIPOCOB M 3aJaHMM I IIPOBENCHMS TEKYIIEH
aTTeCTallUu 1O pa3jienaM (3Tarnam) NpakTUKH, OCBAUBAEMbIM 00yYaIOIIUMCS CAMOCTOSITENIBHO.
- IlpaBuia pacuera pacxoja MaTepHalioB;
- Bribop nocnenoBarenbHOCTH U cIOCOOBI BBINOJIHEHHS paloT;
- OcHoBHbIE TpeOOBaHUS K KaUyeCTBY padoT.

14. MeToauveckue peKOMeHIaNU

OTueTHON JOKyMeHTanuel nmo y4eOHOW/TIPOM3BOJICTBEHHON MPAKTUKE SIBJISETCS OTYET U
JTHEBHUK CTYJECHTA-NPaKTUKAHTA, KOTOPbIE XpaHATCs Ha Kadeape B TEeUEHUE TPeX JIeT.

OTuer AOKEH coJepXKaTb KOHKPETHBIE CBEJCHHMS O pPaboOTe, BBINOJHEHHOHM B MEpUOJ
NPAaKTUKH W OTPaXXaThb pe3yJbTaThl BBIMOJHEHHS 33aHUN, MPEAYCMOTPEHHBIX MPOTPAMMOM
MPAKTUKU U BKJIIOYATh TEKCTOBBIN, rpadMuecKuil U Jpyroi WITIOCTPATUBHBIN MaTepuall.

Pexomenayercs cienyromuii MOpsIoK pa3MeIleH sl MaTepuala B OTYeTe:

1. Otyer nomxeH ObITh 0HOPMIIEH Ha IEPCOHATBHOM KOMIIBIOTEPE HA O/IHOM CTOPOHE JIUCTA.
Pasmep Oymaru — A 4 (210 x 297 mm). [Tonst: BepxHee u HUKHEe - 10 20 MM, sieBoe — 30 MM, paBoe
— He MeHee 15 mm. VMHTepBan Hanucanus Tekcta — 1,5; BbIpaBHMBaHHE — MO mupuHe. OTCTyn B
nepBhIX cTpokax — 10 M.

2. llpudr mpeamoururensHo Times New Roman. Pasmep mipudra: mis texcra — 12, mist
Ha3BaHUS paslenoB — 14 momyKUpHBIM, OYKBBI 3arjaBHbIC; JJIs Ha3BaHUS TNojpasaenoB — 14
TIOJTY)KUPHBINA, OYKBBI TPOMTUCHEIE.

3. Pazgensl JOKHBI HMMETh TOPSJIKOBYIO HyMeEpaluio B Mpelenax BCEro oTyera Hu
o0o3HavaTbcs apaOckumu nudpamu ¢ Toukoi B KoHue. [logpasnensl HymMepyroTcs apaOCKUMU
muppaMu B TpeAenax Kaxkaoro paszaena. Homep mozapasgena coCTOMT W3 HOMepa paszena u
MoJipasziesna, pa3aeICHHbIX TOYKOM.

4. Bce cTpaHulIbl OTYETa HYMEPYIOT apaOCKUMHU HU(paMH BHU3Y CTPAHUIIBI 10 LIEHTPY.

5. CoxkpalleHus CJI0B, KpoMe OOIIENPUHSTHIX, HE TOMYCKAIOTCS.

6. Mmmoctpanuu (TaOnuIbl, CXEMBI, 3a110JIHEHHBbIE (OpPMBI (OJTaHKH) TOKYMEHTOB, TpapuKu
U IpYroil WIUTIOCTPUPOBAHHBIN MaTepHa) 10JKHbI UMETh Ha3BaHUE U COOTBETCTBYIOLIUI HOMEP.



7. Criucok JIUTEpaTyphl TOJDKEH COAEpXKaTh MepeueHb MCTOYHUKOB, MCIIOJIB30BAHHBIX MPH
BBINTOJTHEHUH oT4deTra. CBemeHWs 00 HMCTOYHHMKAX, BKJIIOYCHHBIX B CIIMCOK HCIIOJIB30BAHHOMN
JUTEpaTyphl, HEOOX0AUMO JaBaTh B cooTBeTcTBUH ¢ TpeboBanusmu ['OCT P 7.0.5-2008.

8. IlpunoxeHust MOMHKHBI MMETh CKBO3HYIO HyMmepauuio apabckumu mudppamu. Kaxmoe
NPUWIOKEHHUE CIIeNyeT HAauMHATh C HOBOTO JIMCTa C YKa3aHWEM B IIPAaBOM BEPXHEM YTy CJOBa
«[Ipunoxxenue» u ero nopsakoBoro Homepa (0e3 3uHaka Ne). Kaxxnoe npuiokeHue JOJDKHO UMETh
TEMaTHYECKHI 3ar0JIOBOK, OTPAKAIOIIUI COJiep)KaHUe JaHHOTO MTPHUII0KEHHS.

9. B xoHIIe 0TYETa YKa3bIBACTCS JaTa COCTABICHHS OTYETA IO MPAKTUKE U CTAaBUTCS MOJIHCH
CTyJIEHTA.

[To OKOHYaHUU MPAKTHUKH OTYET W JHEBHUK MOINUCHIBAIOTCS PYKOBOAUTENIEM MPAKTHKU OT
opranu3anuu. J[HeBHUK cjaeTCcsi BMECTE C OTUYETOM O ITPAKTUKE, MOCIIE €ro perucTpanuy Ha kadenape,
PYKOBOJIUTEIIO IPAKTUKU OT Kadeaphl.

15. Opranu3zanus NPaKTUKN HA 3209HOM OTHeJIeHUH
Tpe6OBaHI/I${ K Opraiu3aliu IMPAKTUKU Ha 3a04YHOM OTACJIICHHUU COBIIaAarOT C Tpe6OBaHI/I${MI/I
Ha OYHOM OTACICHUU.

16. OcodenHoCTH OpraHM3allMi NMPaAKTUKHU 1JIA CTYICHTOB U3 YUCJIa

HHBAJUAOB U JIUII C OrPAHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbA

Opranu3anus y4eOHON MPaKTUKU JUISL JIMIL ¢ OFPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS
IIPOU3BOJUTCS C YYETOM COCTOSIHMSI MX 3/I0pPOBbS M MEIMLMHCKUMU IIOKa3aHUSIMM, a TaKXKe
TpeOOBAHUSAMHU 10 JOCTYIHOCTH:

1. PaGora CTyIEHTOB, MMEIOIIMX OTKJIOHEHHS B 3/I0pPOBbE, OTpaHMYMBAETCS pabOTOil B
ayJTUTOPUH WU B IOMAIIHUX YCIOBUSX.

2. IlnmaH MpakTHKU HOCHT YIPOIICHHBIM XapakTep: 3aJaHusl 10 TEMaTHKE IMPAKTHKH He
OTJIMYAIOTCS OT 3aJIaHU, BBIIIOJIHAEMBIX OOBIYHBIMU CTYJEHTaMH, HO 00bEM pabOThI CHIKEH.

3. Crynenty maércsi WHAMBHIyalbHOE 3aJaHHE, KOTOPOE MOXKET OBITh BBIIIOJIHEHO C
MTOMOMIBIO COTPYAHUKA Kadeapbl; 3aJaHusl aJanTUPOBAHBI 110JI KOHKPETHOTO CTY/EHTA.

4. IlpenocraBienue coTpyaHUKa Kadeapsl sl OKa3aHUs IOMOIIM CTYJEHTY B POXO0KIEHUU
MPAKTHKH.

5. CocrtaBneHue  JOKyMEHTalMHM, O00paboTka  KypHAJOB  HAOJIOJAEHUH  MOXKET
OCYILIECTBIATHCS 0€3 MPOBEIEHUs 3aHATUN B AyAUTOPUH (B TOMAIIHUX YCIOBUAX, TUCTAHIIMOHHO).

6. IlpenocraBneHre BO3MOXXKHOCTH  TOJNYYCHHST  KOHCYJIBTAllMM TI0 MPAaKTHKE C
UCrojib30BaHuEM ceTH Internet, ckaiina, koHgepeHIMH Z0OOM, 3JIEKTPOHHOM MOYTHL, M JPYTUX
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, JJIEKTPOHHOM 00pa30oBaTENbHON  CpEbl
MOODLE.

7. Crynentsl ¢ OB3 MoryT nprHUMaTh AUCTAaHIIMOHHOE Y4acTUE B UTOIOBOM KOH(EPEHIIUH.
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