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1 BBEJEHUE

BaxHyto yacTh TeOpeTH4ecKoil U mpodecCHOHAIBHOW MPAaKTUYECKON MOArOTOBKH O0YYaroIuXCs
COCTABJISAIOT IIPAKTUYECKHE U JJaOOPAaTOPHbIEC 3aHATHUS.

CoctaB M cozepkaHHe IMPAKTHUYECKUX U JTAOOPATOPHBIX 3aHATHI HANpPaBICHbI HA PEAN3aALHUI0
@enepanbHOr0 rocylapcTBEHHOIO  00pa30BaTENIbHOTO CTaHAApTa CpPeAHEro MNpoQecCHOHaTIbHOIO
oOpa3oBaHUs.

Benymeli  aunakTudeckoil - IeNbl0  IPAKTUYECKUX — 3aHATHH  sBisercd  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHI BBINOJHATH ONpPEIEICHHBIC JIEHCTBHS, ONEpPAIIH,
HE00XO/AMMBIE B MTOCIIEYIOIIEM B IPOPECCHOHATIBHON AEATENbHOCTH) M YUEOHBIX MPAKTHUECKUX YMEHUMN
(yMeHMI peliaTh 3aJadd MO0 TEXHUYSCKOW MEXaHHKE), HEOOXOMUMBIX B MOCICAYIOUICH yueOHOMH
NEsITebHOCTH.

Benymieid nunakTH4eckoil I1eNbl0  J1a0OpATOPHBIX 3aHATUH  SIBISETCS HKCIEPUMEHTAIbHOE
MOJITBEPKIEHUE U IPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKHUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEH).

B cootBercTBUM C paboueilt mporpaMmon y4uyeOHOW IUCHUTUIMHBI «TeXHUYECKOW MEeXaHUKU
IIPEYCMOTPEHO MPOBEJCHUE IPAKTUYECKUX U J1a00PaTOPHBIX 3aHATHH.

B pe3ynbraTe ux BBIIOJHEHUSI, 00Y4atOIUNCS JOKEH:

ymemp:

V1. npou3BOIUTH pacdeThl HA MPOYHOCTH MPH PACTSHKEHUH, CXKATUHU, CPE3e, CMIATHU, KPYUYCHHH
HJIM U3THOE;

V2. BBIOMpaTh panioHaIbHbIE (OPMBI IIONEPEYHBIX CECUCHHIA;

V3. Ipou3BOIUTH pacyeThl JeTajaeil MaluH

Yo 01.01 pacno3naBaTh 3amady W/Wiad TpodiieMy B TpO(ECCHOHATHLHOM HW/WIIM COIHAIBLHOM
KOHTEKCTE;

Yo 01.02 ananu3upoBats 3a1a4y U/HIU POOIEMY U BBIICIATH €€ COCTaBHBIC YACTH;

VYo 01.03 onpenensaTe dTanbl peHICHUS 3a1a4H;

VYo 01.04 BeisiBasaTh M 3((HEKTUBHO HCKATh WHPOPMALUIO, HEOOXOMUMYIO UIS PEIICHHS 3a1aqd
u/unu npoOIeMsl;

Yo 01.09 oneHnBaTh pe3ysbTaT U MOCIEACTBHS CBOUX JICUCTBUN (CAMOCTOSITEITLHO HITU C TIOMOIIBIO
HaCTaBHHKA);

Yo 02.04 BeiiensiTe HanboJee 3HAYUMOE B TepeuHe HH(popMaIum;

VYo 02.06 opopmasTh pe3ynbTaThl MOUCKA, MPUMEHATh CPEJICTBA MH(POPMAIIMOHHBIX TEXHOJIOTHH
JUTSL pEeIIeHUsT PO EeCCHOHATBHBIX 3a/1a4;

VYo 03.02 npuMeHsATh COBPEMEHHYIO HAYUHYIO PO(PECCHOHATBHYIO TEPMHHOJIOTHUIO;

Yo 04.03 a¢hexTrBHO pabOTaTh B KOMaH/IE.

ConepaHue MpaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATHI OPUEHTHPOBAHO Ha MOATOTOBKY 00yJaroIuXxcs K
OCBOCHHIO TPO(PECCHOHATFHOTO MOAY/SI TPOTPaMMbl TIOATOTOBKH  CIICIMATIMCTOB CPEIHETO 3BEHA TI0
CIIEMATIbHOCTH Y OBJIA/ICHUIO HPOGHeCcCUOHAIbHBIMU KOMPEMEeHUUAMU:

I1IK 1.1. OcyuiecTBiaTh JUAarHOCTUKY CUCTEM, Y3JI0B U MEXaHU3MOB aBTOMOOMJIBHBIX JABUTATENIEH.

IIK 3.1 OcymiecTBisiTh AMArHOCTUKY TPAHCMHUCCHUHM, XOJOBOH YaCTM W OPraHOB YIpaBJICHUS
aBTOMOOMIIEH.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 Bribupath crmocoObl pemeHus 3a1a4 npohecCHOHATLHON JesITeIbHOCTH TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcmnonmp30BaTh COBpeMEHHBIE CPECTBA MIOMCKA, aHAJIM3a U HHTEPIpETauy nHHOPMAIHH, U
MH(OPMAIMOHHbBIE TEXHOJIOTUH JUIs BHITIOIHEHUS 3a/1a4 MPO(HEeCCHOHAIBHON JAeITEIbHOCTH;

OK 03 ITnaaupoBath U pearn30BBIBaTh COOCTBEHHOE MPOPECCHOHATHLHOE U TMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENbCKYIO JEATeNbHOCTh B MPOQECCHOHATBHOM cdepe, HCHOIb30BaTh 3HAHUS I10
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAITHSIX.

OK 04 D¢ddexTuBHO B3auM0o1eHCTBOBATh M pabOTaTh B KOJIJICKTUBE M KOMaHIE
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BrimonHenue o0ydaromuxcs MPaKTHUYECKHX U JIAOOPAaTOPHBIX PadOT MO y4yeOHOH AUCIUILTHHE
«TexHuyeckass MEXaHNKa) HaNPaBJICHO Ha:

- o00oO0meHue, cUCTEMaTH3aLUIO, YIIyOJE€HUE, 3aKpeIUICHUEe, pa3sBUTUE M JETAIN3ALMI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHUHN 110 KOHKPETHBIM TeMaM Y4eOHOH AUCIUIIIMHBL;

- (hopMuUpOBaHME YMEHUI MPHUMEHATH MOJIyYCHHBIC 3HAHUS HAa MPAKTUKE, peau3alliio €IUHCTBA
MHTEIUICKTYaJIbHON U MPAaKTUYECKOW AEATEIbHOCTH;

- (opMupoBaHUE M pa3BUTHE YMEHMIA: HaOIIOJaTh, CPAaBHUBAThH, CONOCTABIIATH, aHAJIU3UPOBATD,
JenaTh BBIBOJABI U OOOOILICHHUS, CAMOCTOSTEIFHO BECTH HCCIEIOBAHUS, IOJIb30BaThCs Pa3IUIHBIMU
pueMaMH U3MEpPEeHUH, 0OPMIIATEH PE3yNIbTAThl B BHJIE TAOJHUI, CXeM, Tpa(HKOB;

- nmpuoOpeTeHrne HaBBIKOB PAa0OOTHl C PA3IMYHBIMUA MPUOOpaMH, amlmaparypoil, YCTaHOBKaMH H
JAPYTUMH TEXHUYECKUMHU CPEACTBAMU ISl IPOBECHHUS OTIBITOB;

- BEIpaOOTKY MPH PELICHUH ITOCTaBICHHBIX 3a/1a4 NPO(eCCHOHAIbHO 3HAYMMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsi MHUIIMATHBA.

[TpakTrueckue M 71aOOPATOPHBIC 3aHATHS IPOBOAATCS B PAaMKaX COOTBETCTBYIOIICH TEMBI, IIOCIE
OCBOCHHS JIUJIAKTUYECKUX €IUHMI], KOTOphIC OOECHEUMBAIOT HAJIMYME 3HAHWHA, HEOOXOMUMBIX I ee
BBITIOJTHEHHS.



2METOAUYECKUE YKA3AHUSA

Tema 1.1. Cratuka. OcHOBHbIE MOHATHA U akcHOMBI. [I10cKkas cucTeMa CXOAAIIUXCS CHJL.
IIpakTuyeckoe 3ansTue Ne 1
Onpenenenue paBHOAEHCTBYIOIIEH MJIOCKOH CHCTEMBI CXOAAIIUXCS CUJI AHATUTHYECKH.

Hesb: ompenenuts PaBHOACUCTBYIOUIYIO IUIOCKOH CHCTEMBI CXOSIIMXCS CHJI AHATUTUYECKUM
crocobom.

Bbinosinus patdory, Bl Oyaere:

ymemp:
- V1. npou3BOANUTE pacyeThl HAa MPOYHOCTh NMPH PACTSHKEHUH, CKATHH, Cpe3e, CMATUHU, KPYUCHUHU
HJIM U3THOE;
- Yo 01.01 pacno3naBaTth 3amady u/wid mpoOieMy B HpOPECCHOHATHLHOM W/WIHA COIHAIBLHOM
KOHTEKCTE;
- VYo 01.02 ananu3upoBats 3a1a9y |/WIM IPOOJIEMY H BBIICIATH €€ COCTaBHBIC YaCTH,
- Yo 01.03 onpenensaTs Tanbl peHICHUS 3aa4H;
- VYo 01.04 BeissBAATh M APPEKTHBHO MCKATh WHPOPMALNIO, HEOOXOAMMYIO Ul PEIICHUs 3aauu
W/WIY TTPOOJIEMBI,
- Yo 01.09 omeHuBaTh pe3ysibTaT W IOCICIACTBUS CBOMX JEHCTBUHN (CAaMOCTOSATEIBHO HIU C
MTOMOIIIBI0 HACTABHUKA);
- VYo 02.04 BeigensaTe HauboJIee 3HAaUNMOE B TIepeuHe HH(pOpMaIumy;
- Yo 02.06 odopMIsTh pe3ynbTaThl MOUCKA, TPUMEHATh CpPeICcTBa MH(OPMAIMOHHBIX TEXHOJIOTUIN
IUISL pEeUIeHUs PO EeCCHOHATBHBIX 3a/1a4;
- Yo 03.02 npuMeHsITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOJIOTHIO;
- Yo 04.03 a¢ppexTrBHO paboTaTh B KOMAH/IE.

MaTtepuajbHOe ofecriedeHne: mocaJ0uyHbIe MECTa M0 KOJIMYECTBY 00yUaIOIIUXCsl; paboyee MEeCTo
MIpero1aBaTelsi; KOHCIIEKT JISKIIUH, HHTEPHET-PECYPCHI, JIMHEIKA, TPAHCIIOPTHP, KapaH/alll, JaCTHK.

3ananmue:
Fl A F2 Fl = 2 kH
F2 =5kH
F3 F3 =3 kH
60‘;f R 30 F, = Fs =7xH
45°
Fs b

1. HayepTuTh IUIOCKYIO CHUCTEMY CXOISIIUXCS CHI. MOJyAM CHUJI, BBIXOJAIIMX W3 Hadyana
KOOpJIUHAT, U O0pa3ylolllye C MOJOXKHUTEIbHBIM HalpaBI€HUEM OCH X YIJIbI O yKa3aHHbIE B
3aJlaHUH.

2. Omnpenenuth pPaBHOAEHCTBYIONIYIO TIIOCKOH CHCTEMBI CXOJSIIMXCS CHJI aHATUTHYCCKAM
CIIOCOOOM.

IHopsaoK BbINIOJIHEHUS PA0OTHI:

1. BbuepTuTh 331aHUE B TETPAIH IS MPAKTUYECKUX U Ja0OpaTOPHBIX paboT
2. CnpoenupoBath Bce cuitbl Ha 0cb Ox ), E, = Fiy + Fy + F3, + Fye + Fyy;
3 CrpoennpoBath Bce CHiIbl Ha och Oy ), E, = Fiy + Fpy + F3y + Fyy + Fyy;

4.  Oupenenuts paBHOAEHCTBYIOIIYO Y\ F = /Z FZ + Y 2.

®opma npeacraBiaeHus pe3yabTara:



OdopmiienHass paboTa NpPEAOCTABISETCS MPENOAABATENI0 Ha MPOBEPKY B TETPagd, WIH IO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTenbHOro nmoptaia MI'TVY.

Kpurepun oneHku:

«OTINYHOY» - BEPHO BBIMOIHEHBI M 0(hOpMIIEHBI 5 3a/1a4.

«Xopo1o» - 6€301MO0YHO BBIMOJHEHHI 4 3a/1a4u;

«Y IOBJIETBOPUTEIIHLHO»- BEPHO BBINONHEHBI W oOdopmiieHbl 3 3aJayd, WA BBINOJTHCHBI H
odopmiteHsI 5 3a71a4 ¢ TONyIIEHUEM HE3HAYUTEIBHBIX OIITHOOK.

«HeymoBneTBOPUTEIIBHO»- BEPHO BHITIOJTHEHO MEHEE TpeX 3a/1ad.



Tema 1.1. Ctatuka. OcHOBHBIE HOHATHA M aKcHOMBI. [li1ocKkas cucTreMa CXOaAIUXCHd CHJI.
IIpakTuyeckoe 3ansTue Ne 2
Pemenue 3a1a4 Ha onpejiesieHne peakium cBsizeii rpaguyeckn

Hean: ompenenuTs paBHOACUCTBYIOIIYIO IIIOCKOM CHCTEMBI CXOISIIMUXCS CHJI AHAIUTUYECKUM
crmocoOomM.

Beinosinus patdory, Bl Oyaere:

ymemp:
- V1. npou3BOaUTh pacyeThl HA MPOYHOCTh IPHU PACTSHKEHUH, CKATUHU, CPE3€, CMATUU, KPYyUYEHUHU
HJIM U3THOE;
- Y?2. BeIOHpaTh palioOHATBLHBIC (POPMBI IOTIEPEUHBIX CEUCHHIA,
- VY3, npou3BOIUTH pacyeThl AeTajaei MalliH

- Yo 01.01 pacno3naBarh 3ajayy W/Wiaud mpoOsieMy B NPpOoGEeCcCHOHATBHOM HW/WIM COIMAIBHOM
KOHTEKCTE;
- Yo 01.02 ananu3upoBaTh 3a7a4y W/ UIU IpodIeMy U BBIICTATH €€ COCTaBHbIC YaCTH;
- VYo 01.03 onpenensaTs STanbl penieHus 3a1a4u;
- Yo 01.04 BoisBnsATh U 3PPEKTUBHO HUCKATHh UHPOPMAINIO, HEOOXOAUMYIO ISl PEIIeHUs 3a1a4u
W/WH TIPOOIIEMBIL;
- Yo 01.09 ouenuBath pe3yabTaT U MOCIEACTBHS CBOMX JEHCTBUI (CaMOCTOATENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);
- Yo 02.04 BeiienaTe Hanboee 3HaAYMMOE B iepeuHe nHpopMaIuu;
- VYo 02.06 oopMiATh pe3ynbTaThl MOUCKA, IPUMEHSATh CPEACTBA MHPOPMAITMOHHBIX TEXHOJIOTUN
JUIsL PEIICHUsI TPOPECCUOHATIBHBIX 33/1a4;
- VYo 03.02 npuMeHATh COBpEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 04.03 addexTuBHO paboTaTh B KOMaH/IE.

MartepuaibHoe odecredeHne: Moca09HbIC MECTa 0 KOJIMYECTBY 00YyJaroNIuXcs; pabouee MECTo
MpernoaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PECypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.

3aganue:

A

1. Brrueptuth 3a1anue B Maciraoe.
2. OnpenenuTb paBHOACHUCTBYIOUIYIO TUIOCKOW CHUCTEMBI CXOASIIUXCS CHJI aHAIUTHYECKUM

cImocooomM.
Ilopsinok BbINOJTHEHHS PA0OTHI:

1. OcBoGoauMcs OT CBSI3€H M 3aMEHUM HX JCHCTBUE CHUIIAMH PEaKIui

2. OnpenenuTh BO3MOKHOE HAIlPaBJICHHUE PEAKITHI CBsI3EH.

3. BeiOparp macmtad cuier F (Hampumep, 10 H = 1 mm)

4. BpIuepTUTh MHOTOYTOJILHUK CHJI CUCTEMbI, HAUWHAS C U3BECTHBIX CHJI B HEKOTOPOM
Macitabe. MHOTOYTOJIBHUK JOJKEH OBITh 3aMKHYT, BCE BEKTOPHI ClaraeéMbie HaIlpaBIICHbI
B OJIHY CTOPOHY 10 00XO/y KOHTYpa.

5. 3MepuB IIMHBI HEW3BECTHBIX BEKTOPOB M YMHOXXHB MX 3HA4YCHHS Ha MaciiTao,
ONpEeIEeINM 3HAUEHUS] YCUITHI.



6. lns mpoBepKkM HAWICHHBIX 3HAYCHWH TPOBEIEM AHAIUTHYECKOE pELICHHUE,
COCTaBUB JIs 3TOTO YpaBHEHHsI paBHOBECHSI.

Jnst  yTOUYHEHHMsS pELIECHUS PEKOMEHJYeTCS ONpPENeiIUTh BEIMYMHBI BEKTOPOB  (CTOPOH
MHOTOYI'OJIbHUKA) C TIOMOIIBID T'€OMETPUUYECKUX 3aBUCHUMOcTed. [l TpeyroibHHKA CHJI MOXKHO
BOCIIOJIb30BaThCSl TEOPEMOW CHHYCOB: OTHOLLEHUE CTOPOH TPEYTrOJIbHUKA K CHHYCY IPOTHUBOIOJIOXKHOTO
yria — BeJIMYrMHa OCTOsTHHAS:

a b C
— = —— = —— = const.
sina  sinf  siny

dopma npeacTaBJieHus pe3yJbTara:

OdopmiienHass paboTa NPEAOCTABISETCS MPENOAABATENI0 Ha MPOBEPKY B TETPagd, WIA IO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTesibHOrO nmoptasia MI'TVY.

Kpurtepun ouenku:

«OTIAMYHO» - BEPHO BBINOIHEHBI M 0(hOpMIIEHBI 5 3a/1a4.

«Xopomioy - 6e30MnO0YHO BHITIOTHEHBI 4 3a/1a4W;

«Y IOBIIETBOPUTEIHHO»- BEPHO BHINOMHEHbI U odopmieHsl 3 3aJayd, WM BBINOJIHEHBI H
oopmIieHsl 5 3a1a4 ¢ TONYIIEHHEM HE3HAYUTEIBHBIX OIIHOOK.

«HeynoBneTBOpUTEIBHO»- BEPHO BHITIOJTHEHO MEHEE TpeX 3a/1ay.




Tema 1.2. Ilapa cuJ1 1 MOMEHT CHJIbI OTHOCHTEIbHO TOUKH. Il10cKkas cucTeMa nNpou3BoJILHO
PacCIoJIOKEeHHBIX CHJI.
IIpakTuyeckoe 3ansitue Ne 3
Pemenne 3a1a4 Ha onpeie/ieHUe peakuMid B IIAPHUPAX 0AJOYHBIX CHCTEM.

Ienpb: cocraBUTh ypaBHEHUS! PAaBHOBECHS IIJIOCKOW CHCTEMBI ITPOU3BOJILHO PACIIONOKEHHBIX CUJI B
2X OMOpHOM OaNKe U ONpeAeTUTh PEaKIIUU B OTOpaXx.

Beinosinus patdory, Bl Oyaere:

ymemp:
- V1. npou3BOAUTh pacyeThl Ha MPOYHOCTb IPHU PACTSKEHUH, CKATUU, CPE3E, CMATUU, KPYUECHUU
HJIM U3THOE;
- V2. BIOUpaTh parroHaabHbIe (POPMBI TIONIEPEYHBIX CEUCHHIA;
- VY3, npou3BOIUTH pacyeThl AeTajaei MalliH

- Yo 01.01 pacno3naBarh 3ajayy W/Wiaud mpoOsieMy B NPpOoGEeCcCHOHATBHOM HW/WIM COIMAIBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBaTh 3a7a4y W/ UIU IpodIeMy U BBIICTATH €€ COCTaBHbIC YaCTH;

- VYo 01.03 onpenensaTs STanbl penieHus 3a1a4u;

- Yo 01.04 BoisBnsATh U 3PPEKTUBHO HUCKATHh UHPOPMAINIO, HEOOXOAUMYIO ISl PEIIeHUs 3a1a4u
W/WH TIPOOIIEMBIL;

- Yo 01.09 ouenuBath pe3yabTaT U MOCIEACTBHS CBOMX JEHCTBUI (CaMOCTOATENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);

- Yo 02.04 BeiienaTe Hanboee 3HaAYMMOE B iepeuHe nHpopMaIuu;

- Yo 02.06 oopmMiATh pe3ynbTaThl MOUCKA, MPUMEHATh CPEACTBA MHPOPMAITMOHHBIX TEXHOJIOTUI
JUIsL PEIICHUsI TPOPECCUOHATIBHBIX 33/1a4;

- VYo 03.02 npuMeHATh COBpEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 addexTuBHO paboTaTh B KOMaH/IE.

MaTtepuajbHoe ofecriedeHue: moca0uHbIe MECTa 0 KOJIMYECTBY 00yUalOMMUXCsl; paboyee MeCcTo
MpernoaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PECypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.

3aganue:

1. Onpenenuts peakuy B Omopax 0aTOYHBIX CUCTEM.

2. [TponsBecTr MPOBEPKY MPABUIBLHOCTH PEIICHUSI.

KpaTkue Teopernyeckue cBeeHHs:

Jist pernieHus 3a/1a4 Ha paBHOBECHE IUIOCKOM CHUCTEMBI CHJI MOKHO TOJIb30BAThCA JIF000M popMoit
ypaBHeHUN paBHOBecus. llemecooOpa3HO COCTaBIATH ypaBHEHHUS TaK, YTOObI OHH OBLIM PEIICHBI
Haunboee nmpocto u ObicTpo. Kakaoe u3 ypaBHEHUI paBHOBECHS TOJHKHO CO/ICPIKATh OJHY

HEU3BECTHYIO.

B kadecTBe IEHTPOB MOMEHTOB PEKOMEHJIYETCSI BBIOMPATH TOYKY OIOPHI, TaK KaK YpaBHCHHE
MOMEHTOB OTHOCHUTEJIFHO 3TON TOYKH COJIEPKUT OJHY HEM3BECTHYIO. HampaBieHne KOOpAMHATHBIX Oceil
ClIeTyeT BEIOMpATh TaK, 4TOOBI OJ[HA U3 OCel ObUIa MEePICHINKYIISIPHA HEKOTOPBIM HEU3BECTHBIM CHJIAM, a
P MPOEKTUPOBAHUH ITUX CHUJI HAa 3Ty OCh B YpaBHEHUE OHU HE BOUIYT.

IHopsiaoK BbINIOJIHEHUS PA0OTHI:

1 BeruepTuTh 3a1aHue

2 CoCTaBUTH PACYETHYIO CXEMY, 3aMEHHUB OTIOPBI PEAKITHSIMH CBSI3CH.

3 3anmcarh CUCTEMY YPaBHEHHI PaBHOBECHS

4 OnpenenuTh HEM3BECTHBIC PEAKITUT

5 BeIOTHUTE POBEPKY

®opma npeacTaBiaeHus pe3yabTara:

Odopmnennas paboTa NpeIOCTaBISETCS MPENOAaBaTeI0 Ha MPOBEPKY B TETPagu, WIU TIO
CpelcTBaM MCIOJIb30BaHUs 00pazoBaTenbHOro nmoptana MI'TVY.

Kputepun onenkn:

«OTIAMYHOY» - BEPHO BBINOIHEHHBI U 0()OpMIIEHBI HE MEHEe O 3a/1ay.
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«Xopomioy - 6e30MnO0YHO BBITIOTHEHBI 4 3a/1a4W;
«Y IOBJIETBOPUTEILHO»- BEPHO BBINOJHEHBI W odopmiileHbl 3 3aJadyd, W BBITOJTHCHBI

odopmiteHs! 6 337124 ¢ TOMYyIIEHUEM HE3HAYUTEIBHBIX OIIHOOK.
«HeymoBIeTBOPUTEIILHOY- BEPHO BBHITIOJIHEHO MEHEE TPEX 3aj1ad.
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Tema 1.2. Ilapa cuJ1 1 MOMEHT CHJIbI OTHOCHTEIbHO TOUKH. Il10cKkas cucTeMa nNpou3BoJILHO
PACIOI0KEHHBIX CHJI.
IIpakTnueckoe 3anaTne Ne 4
Pemenne 3a1a4 Ha onpe/ie/ieHHe PeAKINH KeCTKO 3allleMJIEHHBIX 0aJI0K

Heab: cocraBuTh ypaBHEHUS! PAaBHOBECHS IIJIOCKOW CHCTEMBI ITPOU3BOJILHO PACIIONOKEHHBIX CHJI B
OJIHOOIIOPHOI1 OajKe ¥ ONpPEEIUTh PEaKuu B OIIOpe

Beinosinus patdory, Bel Oyaere:
ymemp:
- V1. npou3BOaUTh pacyeThl HA MPOYHOCTh IPHU PACTSHKEHUH, CKATUHU, CPE3€, CMATUU, KPYyUYEHUU
HJIM U3THOE;
- Y?2. BeIOHpaTh pallioOHATBHBIC (POPMBI IOTMIEPEUYHBIX CEUCHHIA,
- VY3, npou3BOIUTH pacUeThl AeTajaei MalIH

- Yo 01.01 pacno3naBath 3amady W/uWiau mpoOieMy B MPOPECCHOHATBHOM H/HIM COIUAIBHOM
KOHTEKCTE;
- VYo 01.02 ananu3upoBath 3aa4y U/WIK IPoOIeMy U BBIICIATH €€ COCTaBHBIC YaCTH;
- VYo 01.03 onpenensaTs STanbl penieHus 3a1a4u;
- Yo 01.04 BeisaBnATh 1 3QdEKTUBHO UCKATh MHGOPMAIUIO, HEOOXOAUMYIO ISl PEIleHUs 3a1a4u
W/WH TIPOOIIEMBIL;
- Yo 01.09 oueHuBaTh pe3ynbTaT W MOCIEACTBUS CBOMX JEHCTBUI (CaMOCTOATEIBHO WU C
TTOMOIITBI0 HACTAaBHUKA);
- VYo 02.04 BeiaensaTh HanboJIee 3HAYUMOE B TIEpeUHE HHPOPMALIHH,
- Yo 02.06 oopmMiATh pe3ynbTaThl MOUCKA, MPUMEHSATh CPEACTBA MHPOPMAITMOHHBIX TEXHOJIOTUI
IUIsL pEIICHUsI TPOPECCUOHATIBLHBIX 33/1a4;
- VYo 03.02 npuMeHATh COBpEMEHHYIO HAYYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- VYo 04.03 a¢ppextuBHO paboTaTh B KOMaHIE.
Mamepuanvnoe obecneuenue: 0CaTOYHBIE MECTA TI0 KOJMUYECTBY 00ydaromuxcs; padbouee MecTo
MpernojaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PEeCypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.
3aoanue:
1. Onpenenuts peakuy B OMopax 0aTOYHBIX CUCTEM.
2. [TponsBecTr MPOBEPKY MPABUIBLHOCTH PEIICHUSI.

3ananmue:

3
rr

q9
1 )./ 30
e—2a a a F_a_j._n_f__la___,E
P~
OnpenenuTh BETMYUHBI PEaKIUil B )KECTKOH 3a/1eJIKe OTHOOMIOPHON OaJIKH.
[IpoBecTn npoBepKy penieHusl.

!

IHopsaoK BbINIOJIHEHUS PA0OTHI:

1 BerueptuTh 3a/1aH1e

2 CoCTaBUTh PaCUYETHYIO CXEMY, 3aMEHHB OMOPY PEAKIIUSIMHU CBSI3CH.
3 3anucaTh CUCTEMY YpaBHEHUI paBHOBECHUS

4 OnpenenuTh HEM3BECTHBIE PEAKIIII

5 BBINONHUTE POBEPKY

®opma mpeacTaBJieHUs pe3yJbTara:

12



OdopmiieHHass paboTa MPEAOCTABISACTCS MNPEMOAABATEI0 HAa MPOBEPKY B TETPaad, WIH IO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTenbHOro nmoptaia MI'TVY.

Kpurepuu onenku:

«OTJINYHO» - BEPHO BHIIOJIHEHBI U 0()OPMIICHBI HE MEHee 5 3a/1ad.

«Xopomioy - 6e30MnO0YHO BHITIOTHEHBI 4 3a/1a4W;

«Y IOBJICTBOPUTEIILHO»- BEPHO BBIMIOJIHEHB W OQOpPMIICHBI 3 3a/a4d, WJIA BBIIOJHEHBI W
odopmiteHs! 6 33724 ¢ TOMyIMIEHUEM HE3HAYUTEIBHBIX OIIHOOK.

«HeynoBrneTBOPUTEIHHO»- BEPHO BHITIOJIHEHO MEHEE TPEX 3a/1ad.
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Tema 1.4. IIpocTpancTBeHHasi CHCTeMA CHJI
IIpakTuyeckoe 3ansaTue Ne 5
OmnpenesieHne MOMEHTA CHJIbI OTHOCUTEIbHO OCH MPOCTPAHCTBEHHON CHCTEMbI IPOU3BOJILHO
PACHOI0KEHHBIX CHJI.
Henanb: onpenenuTs MOMEHTBI CUJI OTHOCUTEIBHO OCEH MPOCTPAHCTBEHHOW CHCTEMBI ITPOU3BOJIBHO
PacMoI0KEHHBIX CHII
Beinosinus patdory, Bl Oyaere:
ymembs:
- V1. npou3BOaUTh pacyeThl HA MPOYHOCTh IPHU PACTSHKEHUH, CKATUHU, CPE3€, CMATUU, KPYyUYEHUHU
HJIM U3THOE;
- Y?2. BeIOHpaTh palioOHATBLHBIC (POPMBI IOTIEPEUHBIX CEUCHHIA,
- VY3, npou3BOIUTH pacyeThl AeTajaei MalliH

- Yo 01.01 pacno3naBarh 3ajayy W/Wiaud mpoOsieMy B NPpOoGEeCcCHOHATBHOM HW/WIM COIMAIBHOM
KOHTEKCTE;
- Yo 01.02 ananu3upoBaTh 3a7a4y W/ UIU IpodIeMy U BBIICTATH €€ COCTaBHbIC YaCTH;
- VYo 01.03 onpenensaTs STanbl penieHus 3a1a4u;
- Yo 01.04 BoisBnsATh U 3PPEKTUBHO HUCKATHh UHPOPMAINIO, HEOOXOAUMYIO ISl PEIIeHUs 3a1a4u
W/WH TIPOOIIEMBIL;
- Yo 01.09 ouenuBath pe3yabTaT U MOCIEACTBHS CBOMX JEHCTBUI (CaMOCTOATENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);
- Yo 02.04 BeiienaTe Hanboee 3HaAYMMOE B iepeuHe nHpopMaIuu;
- Yo 02.06 oopmMiATh pe3ynbTaThl MOUCKA, MPUMEHATh CPEACTBA MHPOPMAITMOHHBIX TEXHOJIOTUI
JUIsL PEIICHUsI TPOPECCUOHATIBHBIX 33/1a4;
- VYo 03.02 npuMeHATh COBpEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 04.03 addexTuBHO paboTaTh B KOMaH/IE.

MartepuaibHoe odecredeHne: Moca09HbIC MECTa 0 KOJIMYECTBY 00YyJaroNIuXcs; pabouee MECTo
MpernoaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PECypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.

3aganue:

Ha ropu3oHTamsHOM Bally 3aKperieHsl aBa koseca, 1 = 0,5 m; r; = 1 M. K konecy 1 mpuioxxena
cuna F1, x konecy 2 — cunel F2 = 15 kH, F3 = 5kH. Onpenenuts cuny F1 u peakiuu B mapHupax A u B
B COCTOSIHUU PaBHOBECHSI.

KpaTkue Teopernueckue cBeeHHs:

IHopsiaok BbINIOJIHEHHS PA0OTHI:

1. Onpenensem cuny F1, coctaBuB ypaBHEHHE MOMEHTOB CUJI OTHOCHTENIHHO ocu OZ.

2. Onpenensiem peaknuu B orope A. Ha omope aeiictByroT ase cocrapistoriue peakiuu (Y a; Xa).
3. . Ompenensiem peakimu B onope B. Ha omope neiictByror aBe cocrasisrontue peakiun (Yp; Xp).
4.BBINIOJTHAEM IPOBEPKY MUCIOJb3Ysl YPABHEHUS TPOESKIIUI:

®opma npeacraBiaeHus pe3yabTara:
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OdopmiienHass paboTa NpPEAOCTABISETCS MPENOAABATENI0 Ha MPOBEPKY B TETPagd, WIH IO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTenbHOro nmoptaia MI'TVY.

Kpurtepun ouenku:

«OTIAMYHOY» - BEPHO OIpeIeIeHbl BCE CHIIbI U PEaKIUH.

«Xopouioy - olnOKa AOMYILEHA B ONPEAEICHUN OJHON CUIIbI WJIM PEAKIIUH.

«Y TOBJIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.

«HeynoBneTBOpUTEIEHON- 00JIee IBYX OMMOOK JTOMYIIEHO B PEIICHUU 3a/a4.

15



Tema 1.5. IlenTp Ts2KECTH
IIpakTuyeckoe 3ansaTue Ne 6
OnpeneneHue HEHTPA THAKECTH IVIOCKHUX (PUTYP M CeYeHH, COCTABJIEHHBIX U3 CTAHAAPTHBIX
NMPOKATHBIX MpoduIei.
Hesb: onpenenuTh MOJOKEHUE IEHTPA TSHKECTH TUIOCKUX (UTYp M CEYCHUH, COCTABICHHBIX U3
CTaHJIAPTHBIX MMPOKATHBIX MpOoQuIIeH

Bbinosinus padory, Bel Oyjaere:
ymembs:
- V1. npou3BOAUTh pacyeThl Ha MPOYHOCTb MPU PACTSKEHHUH, CKATUHU, Cpe3e, CMSATUU, KPyUCHUU
HJIN U3THOE;
- V2. BeIOUpaTh panmoHagbHble (HOPMBI MOMEPEUHBIX CEUEHU;
- V3. npou3BOAUTH pacyeThl AeTalleld MallluH

- Yo 01.01 pacno3naBath 3amady W/Wiau MpoOieMy B MPOPECCHOHATHHOM H/HIIM COIUAIBHOM
KOHTEKCTE;
- VYo 01.02 ananu3upoBats 3a1a9y |/ WM IPOOIEMY | BBIICIATH €€ COCTaBHBIC YaCTH,
- Vo0 01.03 onpenensaTs dTanbl pelicHUs 3a/1a4u;
- VYo 01.04 BeissBAATh M APPEKTHBHO UCKATh WHPOPMALINIO, HEOOXOAMMYIO JUIS PEIICHUs 3aauu
W/AIM TTPOOJIEMBI,
- Yo 01.09 oueHuBaTh pe3ysibTaT W MOCIEIACTBUS CBOMX JEHCTBUHN (CAMOCTOSATEIHHO HIU C
MTOMOIIIBI0 HACTABHUKA);
- VYo 02.04 BeigensaTe HauboJIee 3HAaUMMOE B TIepedHe HH(pOpMaIum;
- Yo 02.06 ohopMsiTh pe3ynbTaThl MOMCKA, TPUMEHATH CPEICTBa MH()OPMALIMOHHBIX TEXHOJIOTUMN
IUISL pEeUIeHUsT PO EeCCHOHATBHBIX 3a/1a4;
- VYo 03.02 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOGECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 04.03 a¢pexTrBHO paboTaTh B KOMAH/IE.
MatepuajbHoe ofecrieyeHHe: 10CaJ0UHbIe MECTa M0 KOJIMYECTBY 00y4aroluxcs; paboyee MECTO
Mpero1aBaTels; KOHCIIEKT JIEKIIUH, HHTEPHET-PECYPCHI, JINHEIKA, TPAHCIIOPTHP, KapaH/alll, JTaCTHK.
3aganue:
Onpenenuth MOJNOKEHUE LEHTpa TSKECTH (QUrypbl cocrosimed u3 jucta 5x100 M mpokaTHBIX
npodueit: mBemep Ne 10 u gyrasp Ne 16.

]

N
AT
e eeee 1‘///////- [ |a

IHopsiAoK BbINOJIHEHHS PA0OTHI

1 Pa30eiiTe ceyeHne Ha COCTaBHbIE POQHIN MPOKATA.

2. TlomoxeHne KOOPIMHATHBIX OCEH MPUMHTE CIEAYIOIUM 00pa3oM: OCh y COBMECTHTE C OCBIO
CUMMETpPHUHU CEUCHHMs, ClIeZIoBaTeNIbHO, KoopauHaTa Xc = 0.

Ocp X npoBenute yepe3 OCHOBaHUE (QUTYPBHI.

3. Beimummmre U3 cTaHAapTOB IUIONMIAM Mpoduiei 1, UCTIONb3ys pa3Mephl, HalIuTe abCIUCCHl UX
LIEHTPOB TSAKECTH.

4. Onpenenute KOOPAUHATY LIEHTPA TSHKECTH Y C:

®opma mpeacTaBJieHus pe3yJbTara:
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OdopmieHHas paboTa NPEAOCTABISETCS NPENOJABATEN0 Ha MPOBEPKY B TETPaau, WIH
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTenbHOro nmoptaia MI'TVY.

Kpurtepun ouenku:

«OTANYHO» - B PEUICHUH OTCYTCTBYIOT OLIMOKU M HETOUHOCTH.

«XO0pouIoy - AOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IPyObIe OIINOKH.

«Y TOBJIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.

«HeynoBneTBOpUTEIEHON- 00JIee IBYX OMUOOK JOMYIIEHO B PEIICHUU 3aa4H.

17
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Tema 1.5. IlenTp Ts2KECTH

IIpakTnueckoe 3ansaTue Ne /
Onpenesenue HeHTPa TAKECTH CI0KHBIX CEYCHH I, COCTABJICHHBIX M3 MPOCTBIX
reoMeTpu4yeckux puryp
Ienb: onpenennuTs NEHTP TSKECTH CI0KHOTO CEUEHUS

Bbinosinus padory, Bel Oyjaere:
ymembs:
- V1. npou3BOAUTh pacyeThl Ha MPOYHOCTb MPU PACTSKEHHUH, CKATUHU, Cpe3e, CMSATUU, KPyUCHUU
HJIN U3THOE;
- V2. BeIOUpaTh panmoHagbHble (HOPMBI MOMEPEUHBIX CEUEHU;
- V3. npou3BOAUTH pacyeThl AeTalleld MallluH

- Yo 01.01 pacno3naBath 3amady W/Wiau MpoOieMy B MPOPECCHOHATHHOM H/HIIM COIUAIBHOM
KOHTEKCTE;

- VYo 01.02 ananu3upoBats 3a1a9y |/ WM IPOOIEMY | BBIICIATH €€ COCTaBHBIC YaCTH,

- Vo0 01.03 onpenensaTs dTanbl pelicHUs 3a/1a4u;

- VYo 01.04 BeissBAATh M APPEKTHBHO UCKATh WHPOPMALINIO, HEOOXOAMMYIO JUIS PEIICHUs 3aauu
W/AIM TTPOOJIEMBI,

- Yo 01.09 oueHuBaTh pe3ysibTaT W MOCIEIACTBUS CBOMX JEHCTBUHN (CAMOCTOSATEIHHO HIU C
MTOMOIIIBI0 HACTABHUKA);

- VYo 02.04 BeigensaTe HauboJIee 3HAaUMMOE B TIepedHe HH(pOpMaIum;

- Yo 02.06 ohopMsiTh pe3ynbTaThl MOMCKA, TPUMEHATH CPEICTBa MH()OPMALIMOHHBIX TEXHOJIOTUMN
IUISL pEeUIeHUsT PO EeCCHOHATBHBIX 3a/1a4;

- VYo 03.02 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOGECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 a¢pexTrBHO paboTaTh B KOMAH/IE.

MaTepI/laJleOC o0ecneueHnue: MOoCaJ04YHbIC MECTA IO KOJIMYCCTBY 06y11a101111/1xcx; pa6oqee MECTO
npenoaaBaTeiisd; KOHCIICKT J'IeKI_[I/II\/'I, HHTCPHET-PCCYPCHI, HHHefIKa, TPAHCIIOPTHUP, KapaHJaIll, JIACTUK.

3ananmue:
Omnpenenutb KOOPAUHATHI IIEHTPA TSHKECTH TUIOCKOH (GUTYpBI
Y 20 cm -
NS \
Z G PN N
S O &2
o 35 cM [ x

IHopsaok BbINOJHEHUS PA0OTHI:

1. Paz6uBaem ¢urypy Ha HECKOJIBKO CTaHIAPTHBIX (PUTYP.

2. Yka3bIBaeM IEHTP TSKECTH Kakaoi purypsl, u obo3znauaem ux Cy, Cy, Cn.

3. BreiOupaem cucremy koopawHar. Ecim ¢urypa cMMMeTpwdYHA, TO OJIHY M3 OCEH Clieayer
pacmosiaraTh BJI0JIb OCU CUMMETPHHU.

4. OnpenensieM TIOMAAL U KOOPIWHATHI IIEHTPA TSHKECTH KaKI0M COCTaBHOU (PUTYPHI.

5. CocraBmsieM hopMyIbl AJis OMpeieNieHUs] KOOPAMHAT LIEHTPA TSKECTH CEUCHHUS.

Sk * X
XC:Z s
y =Z'Sk*yk

¢ s

rae S— miaollaay yacTelceueHus,
Xk, Yk— koopauHatsl [T yacteliceuenus,
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S — cymmapHas miaomaab ceuYeHus
6. Yka3biBaeM MOJIOKEHUE IIEHTPa TSHKECTU (PUTYPBI HA PUCYHKE.

dopma npeacTaBJieHus pe3yJbTara:

OdopmiienHass paboTa NpPEAOCTABISETCS MPENOAABATENI0 Ha MPOBEPKY B TETPagd, WIA IO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTesibHOrO nmoptasia MI'TVY.

Kpurtepun ounenku:

«OTANYHO» - B PEUICHUH OTCYTCTBYIOT OLTMOKU M HETOUHOCTH.

«XO0pouIoy - AOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IPyObIe OIIHNOKH.

«Y IOBIIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.

«HeynoBneTBOpUTEIEHON- 00JIee IBYX OMUOOK JOMYIIEHO B PEIICHUU 3aa4H.
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Tema 1.6. Kunematuka. OcHoBHbIe noHsiTHsA. IIpocTeiinme 1BUKeHUSI TBEPAOro Tea.
Ci10:kHO€ IBUKEHHE TOYKH M TBEpIO0ro Tesa
IIpakTuyeckoe 3ansitue Ne 8
Onpenenenue napaMeTpoB ABMKEHHs TOYKH /IS JII00O0OI0 BHA IBUKEHHSA
Ieab: onpenenutb CKOPOCThb, YCKOPEHUE MPU BPAILATEILHOM U MPSAMOJIUHENHOM JBUKCHUU.

Beinosinus patdory, Bl Oyaere:
ymemp:
- V1. npou3BOaUTh pacyeThl HA MPOYHOCTh IPHU PACTSHKEHUH, CKATUHU, CPE3€, CMATUU, KPYyUYEHUHU
HJIM U3THOE;
- Y?2. BeIOHpaTh palioOHATBLHBIC (POPMBI IOTIEPEUHBIX CEUCHHIA,
- VY3, npou3BOIUTH pacyeThl AeTajaei MalliH

- Yo 01.01 pacno3naBarh 3ajayy W/Wiaud mpoOsieMy B NPpOoGEeCcCHOHATBHOM HW/WIM COIMAIBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBaTh 3a7a4y W/ UIU IpodIeMy U BBIICTATH €€ COCTaBHbIC YaCTH;

- VYo 01.03 onpenensaTs STanbl penieHus 3a1a4u;

- Yo 01.04 BoisBnsATh U 3PPEKTUBHO HMCKATHh MHPOPMAINIO, HEOOXOAUMYIO ISl PEIeHUs 3aJ1a4u
W/WH TIPOOIIEMBIL;

- Yo 01.09 ouenuBath pe3yabTaT U MOCIEACTBHS CBOMX JEHCTBUI (CaMOCTOATENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);

- Yo 02.04 BeiienaTe Hanboee 3HaAYMMOE B iepeuHe nHpopMaIuu;

- Yo 02.06 oopmMiATh pe3ynbTaThl MOUCKA, MPUMEHATh CPEACTBA MHPOPMAITMOHHBIX TEXHOJIOTUI
JUIsL PEIICHUsI TPOPECCUOHATIBHBIX 33/1a4;

- VYo 03.02 npuMeHATh COBpEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 addexTuBHO paboTaTh B KOMaH/IE.

MatepuajbHoe ofecrieyeHHe: 10CaJ0UHbIe MECTa M0 KOJIMYECTBY 00y4aroluxcs; paboyee MECTO
MIPENOIABATENsA; KOHCIEKT JIEKIUH, MHTEPHET-PECYPCHI, JIMHEWKA, TPAHCIOPTHP, KapaHJall, LUPKYJIb,

JIaCTHK.

3aganue:

JIBmxenue rpy3a (1) onuceiBacTCsl ypaBHEHUEM:
S=Cy*t?>+Cy*t+ Cy;
B nauvanbubiit MoMeHT BpeMeHH(t=0), oI0KeHHEe TPy3a ONPeIeNsIeTCs MOJI0KEHUEM Sy U
CKOPOCTBIO V. YUECTb, YTO B MOMEHT BPEMEHH ¢ = t, MOJIOKEHUE IPy3a ONpeAenseTcs S,.
Omnpenenuts ko3P durtuentsr C,, €y, Cy, TPU KOTOPHIX OCYIIECTBIISECTCS IBIKCHHE TPY3a, a TAKKE
CKOpPOCTb U YCKOPEHHE Ipy3a U TOUKM M B MOMEHT BPEMEHHU tq .

IHopsiaok BbINOIHEHHs Pa0OTHI.

1 BerueptuTh 3a/1aHue B MaciTade.

2 OnpeieuTh CKOPOCTh U yeKopeHue 1 o0bekTa

3 OnpenenuTs TMHEHHYIO U YIIIOBYIO CKOPOCTh 2 00BEKTa
4 OnpenenuTs JIMHEHHYIO M YTIIOBYIO CKOPOCTh 3 00BEKTa
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5 Onpenenuts yckopenue T.M

dopma npeacraBJieHus pe3yJbTara:

OdopmiieHHas paboTa NPEAOCTABISETCS NPENOJABATEN0 HAa MPOBEPKY B TETPaaH, WIH
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTesibHOrO nmoptasia MI'TVY.

Kpurtepun ounenku:

«OTANYHO» - B PEUICHUH OTCYTCTBYIOT OLTMOKU M HETOUHOCTH.

«X0po1Ioy» - JONYIIEHO HECKOJIBKO HETOUHOCTEH, OTCYTCTBYIOT IpyOble OIIMOKH.

«Y TOBIIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.

«HeynoBneTBopuTenbHON- O0Jiee IBYX OLMIMOOK JOMYIICHO B PEIICHUN 33/IauH.

21

10



Tema 2.1. OcHOBHbBIE N0J10:KeHHUA conpomara. PacTsikeHue u c:xkaTue.
IIpakTuyeckoe 3ansaTue Ne 9
Pemienne 3aga4 Ha HOCTPOEHUE SMIOP HOPMAJIbLHBIX CHJI, HOPMAJIbHBIX HANIPSIKEHM I,
nepeMenieHni ceueHni opyca.
Heﬂb: MOCTPOUTH SMIOPLI MPOAOJBHBIX CHUJI B 3aBUCUMOCTH OT YYAaCTKOB HArpy>XCHUS, TIOCTPOUTH
SMIOPY HOPMAJIbHBIX HANPsHKEHUH B 3aBUCUMOCTH OT U3MEHEHHUS IUIONIA/IU, ONPEEIUTh OTHOCUTEIbHOE
yIJIMHEeHHne Opyca.

Beinosinus patdory, Bel Oyaere:

ymemp:

- V1. npou3BoauTh pacueTbl Ha MPOYHOCTh MPHU PACTSKEHUU, CIKATUM, CPE3E, CMATUH, KPYUCHUH
HJIM U3THOE;

- V2. BeIOUpaTh panioHaIbHBIE (POPMBI TOTIEPEUHBIX CCUCHUH;

- Y3, npou3BOIUTh pacyueThl AeTaleil MallliH

- Yo 01.01 pacno3naBaTh 3amady u/uiau npoOiemy B HpodeCCHOHATBLHOM W/WIM COLUATBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a/1a4y W/UiIK NpoOIeMy U BBIICIITH €€ COCTaBHBIE YACTH;

- Y0 01.03 onpenensiTh 3Tansl penieHus 3a1a4u;

- Yo 01.04 BeisiBiats U 3¢ (HeKTUBHO HCKaTh WH(GOpMAaIK0, HEOOXOAUMYIO AJisl pelIeHUs 3ajauu
W/WH TIPOOIIEMBIL;

- Yo 01.09 omnenuBath pe3ynbTaT U MOCIEACTBUS CBOUX JEUCTBUN (CaMOCTOSITENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);

- Yo 02.04 BeimensaTs HanboJiee 3HAUUMOE B IepeyHe HHGOPMAITUH;

- Yo 02.06 ohopMisiTh pe3ynbTaThl IOMCKA, MPUMEHATH CPEACTBa WHPOPMALMOHHBIX TEXHOJIOTHIA
IUIsL pEIICHUsI TPOPECCUOHATIBLHBIX 33/1a4;

- Y0 03.02 npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Y0 04.03 a¢ppexTrBHO paboTaTh B KOMaHE.

MaTtepuajbHoe ofecriedeHme: moca0uHbIe MECTa 0 KOJIMYECTBY 00yUaIOMIUXCsl; paboyee MeCcTo
MpernojaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PEeCypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.

3ananmue:
A - A, Az = 250 wm? A= 500
> | Fi= 100 xH
ecising o fLOuRSCTY . LAR]00K
~] T
-1

CryneHuatsiii Opyc HarpyxeH BIOJb OCH JIBYMS CHJIAMH, TIOCTPOHTD SIIOPHI MPOJOIBHBIX CHII U
HOpPMAaJIbHBIX HalPsDKEHUH U ONPeNeNuTh epeMelienue cBooboanoro kouna. L1=0,5 m, L2=1,5m, L3=1 m.

IMopsiniok BbINOJIHEHUS PAdOTHI:

1 OnpenenuTh yyaCcTKH Harpy>KeHHs.

2 OnpenenuTh MPOJOIBHYIO CHITY B CEUCHHSIX Ha KaXKJIOM YJacTKe HarpyKEHUSI.

3 [MocTpouts s1topy.

4 ComocTaBJisisl y9aCTKU HarpyKeHHUs ¢ TPaHUIIaMU U3MEHEHHS TUIOMIA N ONPEICITUTh HOPMabHbIC
HanpsKEHUs

5 [locTpouts 310py HOpMaJIbHBIX HANPSKEHUH B BHIOpaHHOM MaciuTale.

6 Ha kaxaoMm yuacTKe ONpeaeiauTb aOCoNMOTHOE YaiduHeHue. PesynbraThl anrebpandecku
CCYMHPOBATh.

dopma npeacraBjieHus pe3yJbTara:
Odopmnennas paboTa NpeIOCTaBISETCS MPENOAaBATEI0 Ha MPOBEPKY B TETPaad, WIU TIO
CpelcTBaM MCIOJIb30BaHUs 00pazoBaTenbHOro nmoptaia MI'TVY.
Kputepun onenkn:
«OTANYHO» - B pEUIEHUH OTCYTCTBYIOT OLIMOKH 1 HETOUHOCTH.
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«XO0pomIoy - AOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IPyObIe OIIHNOKH.
«Y IOBIIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.
«HeynoBneTBOpUTEIEHON- 00JIee IBYX OMUOOK JOMYIIECHO B PEIICHUU 3aa4H.
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Tema 2.1. OcHOBHbBIE N0J10:KeHHUA conpomara. PacTsikeHue u c:xkaTue.
JlaGopaTopHoe 3aHsiTue Ne 1
HcnbiTanue 00pa3noB MaTepHaJioOB HA pacTsKeHUe

Heapb: momyueHue auarpaMmbl pacTsSHKEHHUS CTAIbHOIO oOpasla JUis BBIUMCICHUS MEXaHUYECKUX
XapaKTEpUCTHK MaTepuaa.

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh NMPH PACTSHKEHUH, CKATHH, Cpe3e, CMATUU, KPYUCHUU
HJIA U3THOE;

- V2. BpIOUpaTh panioHaibHbIE (OPMBI TONEPEUHBIX CEUCHUI;

- Y3, npou3BOANUTh pacyeThl AETAJICH MAalIUH

- Yo 01.01 pacmosnaBaTh 3amauy W/Wian TIpobieMy B MpO(ECCHOHATIBHOM W/WIM COLUATIBEHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a7auy u/wiv npo0aeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnsATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsl PEUICHUS 3a/1aun
W/WIY TTPOOJIEMBI,

- Yo 01.09 omnenmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHUCTBUN (CaMOCTOSITENLHO WIHA C
MOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh Hanbosiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3yiabTaThl MOUCKA, IPUMEHITh CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeLIeHUsI PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MarepuanbHoe o0ecneuyeHue: MamiuHa ydeOHas wucneitarenbHas MU-40Y ¢ xommbroTepoM;
npubop Al — 6A mist ucrbITaHus NPY)KUH; IITAHTEHIMPKYJIN, KOHCIIEKT JICKIIUH, JIMHEIKa, KapaH/aall,
JACTHK

3aganue:
1. M3yunTth quarpamMmbl pacTs>KEHUS U CHKATUS TUIACTUYHBIX U XPYIKUX MAaTE€PHUAIIOB;
2.IIpoBeputh 00paser Ha pacTsHKeHHE 10 pa3pyIIeHUs, IOCTPOUTh AUarpaMMy PacTsKEHUS! CTaH.
3.0mnpenenuTh OCHOBHBIE MEXaHUYECKUE XapaKTEepUCTUKHU U MaTepuan obpasua no 'OCT P MOK
1047-98 (2003r).
Ilopsinok BbINOTHEHUS padoTHI.
M3yunTh npaBuiia TEXHUKH 0€30M1aCHOCTH MPH MPOBEJICHUN PAOOTHI.
2. YCTaHOBKY U CHATHE 00pa3iia IpOU3BOIUTH ITPH BBIKIIIOUEHHOM BXOJHOM PYOUJIBHHUKE U
IycKaTele.

=

3. Tlpm mpoBeneHNY HCIIBITAHUI HE CTOSTH BO3JIE phlYara ¢ TPy30M.
4. TIpoBepHTb 3aTSKKY I'aeK y MPUCIIOCOOICHHUS.
5. Berueptuts o6paserr 10 pa3pymieHus | ONPEACIUTh €ro pa3Mephl:
— — — 2
d,= mMm, L,= MM, A,= MM
6. YcrtaHoBUTH 0Opasell B MAIIMHY U Harpy3UTh €0 J0 pa3pylIeHus, BKIIOUYUB MAILIHHY.

7. BpI4epTHTH AMArpaMMy PacTSHKCHUS CTAIM U ONIPENICTIUTh HATPY3KH B OCHOBHBIX TOYKAX:
F,= H, F,= H, Fuw= H Fr= H
8. BsrueptuTh 00pasel Hoce pa3pymeHus U ONPEeIeIUTb €T0 Pa3MephI:
- — - 2 _
de= MM, L,= ™M, A, = Mm, AL= ™M
9. OmnpeznenuTh HANPSHKEHNS B OCHOBHBIX TOYKaX:

cVT FY/A'= H/ mm?
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o,=F,/A,= H/ mm?
Gy =Fuu! Ay=  H/ mm?
6,=F.A,= H/ mm?
10. OnpenenuTh OTHOCHTEIBHOE CY>)KEHHE U OTHOCUTEIILHOE PACTSHKCHHUE!
w=(A,-A;)100%/ A,= %
e=AL-100%/ L ,= %
11. TTo ta6nume 'OCT P MOK 1047-98 (2003r) onpenenuTs MapKy CTajld, BRIOpaHHOMW Jj1sl oOpaslia.

®dopma npeacTaBiIeHus pe3yabTarTa:

OdopmiienHass paboTa NPEAOCTABISETCS MPENOAABATENI0 Ha MPOBEPKY B TETPagd, WIA IO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTesibHOro nmoptasia MI'TVY.
Kpurtepun ouenku:

«OT1an4Ho» - paboTa oopmiIeHa B COOTBETCTBUHU C 3aJlaHUEM, BEPHO OIpe/iesieHa Mapka obpasia,
OTCYTCTBYIOT OILIMOKHU B pacyeTax, C/ieJaHbl BEIBOJIBI 110 paboTe.

«Xopomoy» - paboTa opopmiieHa B COOTBETCTBUH C 33/IaHUEM, BEPHO ONpeeieHa Mapka o0pasia,
c/IeTIaHbl BBIBOJIBI 110 paboTe, AOMYIIEHO HECKOIbKO HETOUHOCTEH, OTCYTCTBYIOT IpyObIe OLTHOKH.

«Y IOBJIETBOPUTENBEHO» - paboTa odopMmiieHa B COOTBETCTBUHM C 3aJaHHEM, BEpHO OIpeesieHa
Mapka o0pasia, ecTh OIIMOKK B pacyeTax, He CJIeJIaHbI BEIBOABI IO padoTe.

«HeynosnerBopurenbHo» - pabota HE O(GOpPMIICHA B COOTBETCTBUU C 3aJaHUEM, HE BEPHO
olpeJiesieHa Mapka o0pa3la, ecTh OIIMOKU B pacueTax, He C/IeJaHbl BHIBOJIbI IO paboTe.
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Tema 2.1. OcHOBHbBIE N0J10:KeHHUA conpomara. PacTsikeHue u c:xkaTue.

JladopaTopHoe 3ansitue Ne 2
HcnbiTanue 00pa3noB MaTEPHAJIOB HA CXKATHE

Heusn: [lonydyenue nuarpaMMsel CKaTus A pa3HbIX MAaTEPUAIOB JJIS BHIYUCIECHUS MEXaHHMYECKUX
XapaKTEpUCTUK MaTEpUAIOB.

Beinosinus patdory, Bel Oyaere:

ymemp:

- V1. npou3BoauTh pacueTbl Ha MPOYHOCTh MPHU PACTSKEHUU, CIKATUM, CPE3E, CMATUH, KPYUCHUH
HJIM U3THOE;

- V2. BeIOUpaTh panioHaIbHBIE (POPMBI TOTIEPEUHBIX CCUCHUH;

- Y3, npou3BOIUTh pacyueThl AeTaleil MallliH

- Yo 01.01 pacno3naBaTh 3amady u/uiau npoOiemy B HpodeCCHOHATBLHOM W/WIM COLUATBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a/1a4y W/UiIK NpoOIeMy U BBIICIITH €€ COCTaBHBIE YACTH;

- Y0 01.03 onpenensiTh 3Tansl penieHus 3a1a4u;

- Yo 01.04 BeisiBiats U 3¢ (HeKTUBHO HCKaTh WH(GOpMAaIK0, HEOOXOAUMYIO AJisl pelIeHUs 3ajauu
W/WH TIPOOIIEMBIL;

- Yo 01.09 omnenuBath pe3ynbTaT U MOCIEACTBUS CBOUX JEUCTBUN (CaMOCTOSITENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);

- Yo 02.04 BeimensaTs HanboJiee 3HAUUMOE B IepeyHe HHGOPMAITUH;

- Yo 02.06 ohopMisiTh pe3ynbTaThl IOMCKA, MPUMEHATH CPEACTBa WHPOPMALMOHHBIX TEXHOJIOTHIA
JUIS pelieHus mpodeccnoHalbHbIX 3314,

- Y0 03.02 npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Y0 04.03 a¢ppexTrBHO paboTaTh B KOMaHE.

MarepuanbHoe ofecnmeyeHue: MamMHa ydyeOHas wucnbeitatenbHas MU-40Y ¢ kommbroTepowm;
npubop JIT — 6A s ucnpITaHUS TPYXKUH; MITAaHTCHIUPKYIU, KOHCIEKT JEKIUH, JTMHeHKa, KapaHIall,
JACTUK

3aganue:

1. V3y4nTh quarpaMMbl PacTsOKEHUS U COKATHUS TUTACTUIHBIX U XPYIIKUX MAaTEPHAJIOB;

2.IIpoBeputh 00Opa3el] Ha cyKaTHE JI0 pa3pyLIeHUs, TOCTPOUTh AUArPaMMYy CHKaTHSI.

IMopsinok BbIMOJTHEHUS PA0OTHI:

Jlns oOpasia, UCTBITHIBAEMOT0 Ha C)KaTHWe BIIOJIb BOJOKOH WM JJisi 00pa3slla, UCIBITHIBAEMOTO Ha
C)KaTHe TOTEePEK BOJIOKOH, BBIITOJIHUTS:

1. BamepuTh pazmepsl 00pasIos, a, b, h 1o ucoertanust ¢ Tounoctrio 10 0,1 Mm. [lpu cxxaTHu BIOIL
BOJIOKOH, BOJIOKHA HamlpaBJIeHbl BJIOJb pa3Mepa h, a Tpu CKATUM MONMEPEeK BOJIOKOH, BOJOKHA
MePICHIMKYIAPHBI HAMPaBICHUIO pa3mepa h.

2. BcraButh 00paser MexIy 3aXxBaTaMH MAaIlldiHBI ¥ TIPOU3BECTH HCITBITAHWE 00pasiia Ha CKaTHe.
[TocteneHHo yBenuuMBas HArpy3Ky, JOBECTH OOpasell 1O pa3pyIIeHHs] WX 10 TOSBJICHHUS TPEIIWH,
oOpa3zen W3 IUIACTHYECKOTO MaTepHaja JI0 3aMeTHOrO CIUTIONIMBaHMsA. He Jomyckate Tpu 3TOM
Meperpy3ku MalivH. 3anucaTh BEIWYMHY pa3pyliaroiiel Harpy3ku Fg C TOYHOCTBIO 10 BEITUYHMHBI
MUHUMAJIBHOTO JICJICHUS IIIKATbI CHIIOM3MEPUTEITSL.

3. [Toctpouts quarpammy CKaTHs

4. OnpenenuTh COMPOTUBIICHUE Pa3pYIICHUIO.

dopma npeacTaBJieHus pe3yJbTarTa:

OdopmiieHHast paboTa TPEAOCTABISETCS MPEMONABATENI0 Ha MPOBEPKY B TETPaad, WIH TIO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.

Kpurepum ouenku:
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«OTnuyHO» - paboTta opopmiieHa B COOTBETCTBUHU C 33JaHHUEM, BEPHO OIpeieieHa Mapka o0pasia,
OTCYTCTBYIOT OIUIMOKH B pacyeTax, CAeJaHbl BBIBOJIBI 110 padoTe.

«Xopomo» - paboTa opopmiieHa B COOTBETCTBUH C 33/1aHUEM, BEPHO OIpezeieHa Mapka o0pasiia,
CJIeJIaHbl BBIBOJIBI 10 PaboOTe, JOMYIIEHO HECKOIBKO HETOYHOCTEN, OTCYTCTBYIOT IpyObIe OIINOKY.

«Y IOBJIETBOPUTENLHO» - paboTa odopMieHa B COOTBETCTBHH C 3aJaHHEM, BEPHO OIpeneseHa
Mapka o0pasia, ecTb OIUMOKH B pacyeTax, He CJIeJIaHbl BBIBOABI 110 paboTe.

«HeynosnerBoputenpHo» - pabota HE oQopMmieHa B COOTBETCTBMU C 3aJaHHEM, HE BEpPHO
olpejiesieHa Mapka o0pa3la, ecTh OIIMOKU B pacueTax, He C/IeIaHbl BBIBOJIBI IO paboTe.
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Tema 2.2. IlpakTH4ecKkue pacueTsl Ha cpe3 U cMsATHe. ['eoMeTpuYecKkne XapaKTepUCTUKH
IUIOCKHUX CeYCHHH.
JlaGopaTopHoe 3ansaTHE Ne 3
HUcnbiTanue cTaju HA cABUT (cpe3)
Heab: u3ydnTh XapakTep pa3pylIeHUs CTAIBLHBIX 00Pa3IOB U ONPEICIUTh MPEe MPOYHOCTH MPH
cpese.

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh MPH PACTSHKEHUH, CKATHH, CPE3e, CMATUU, KPYUCHUU
HJIN U3THOE;

- V2. BpIOUpaTh panioHalbHbIE (OPMBI TONIEPEUHBIX CEUCHUI;

- V3. npou3BOAUTH pacyeThl JeTalei MalluH

- Yo 01.01 pacmosnaBaTh 3amauy W/Wian mHpobieMy B MpO(ECCHOHATIBLHOM W/WIM COLUATBEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a1a4y W/Wid MpoOIeMy U BBIJICISTH €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsI PEUICHUS 3a/laun
W/AIM TTPOOJIEMBI,

- Yo 01.09 omneHmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHCTBUN (CaMOCTOSITENLHO WIHA C
MTOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh HanboJiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3ynabTaThl MOUCKA, IPUMEHITh CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeUIeHUsT PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MarepuanbHoe o0ecneuyeHue: CTEH] J1a0OpaTOPHBIM MO compoTUBIEHUIO MarepuanoB CM 2;
IITAaHTEHIIUPKYIIN, KOHCIIEKT JIEKIINH, TMHEHKa, KapaHalll, TaCTUK

3ananue:

Omnpenenuth Tpenen NPOYHOCTH oOOpaslia Ha Cpe3 W CPaBHUTH C TPENEIOM MPOYHOCTH Ha
pacTsKeHue.

IMopsinok BbINOJHEHHS PA0OTHI:

1. YcraHoBUTE MpUCIIOCOONICHNE AJI UCTIBITAHUI 00pa3IloB HA CpPe3 B MAIIUHY.

2. Jlate Harpy3Ky 2o cpesa oopasna. CHATH MOKa3aHUE HArPy3KH.

3. Onpenenuts npeaen MPOYHOCTH MaTepuaia oopasiia Ha cpes.

4. OnpenenuTh COOTHOIICHUE MEX/TY MpeIelaMi IPOYHOCTH MaTepraia Ha Cpe3 M Ha pacTsDKEHHE.

5. Cnenatb BBIBOJBI.

®opma npeacTaBiaeHus pe3yabTara:

Odopmnennas paboTa NpeaOCTaBIsETCS MPENOAaBaTeIl0 Ha MPOBEPKY B TETPaau, WIU IO
CpelcTBaM MCIOJIb30BaHUs 00pazoBaTenbHOro nmoptaia MI'TVY.

Kpurepun onenkn:

«OT1nuuHO» - paboTa opopmiieHa B COOTBETCTBUH C 3aJ]aHHMEM, BEPHO OTpe/ereHa Mapka oopasia,
OTCYTCTBYIOT OIIMOKHU B pacueTax, CeJIaHbl BEIBOJIBI IO paboTe.

«Xopomoy» - paboTa opopmiieHa B COOTBETCTBUH C 3a/IaHUEM, BEPHO ONpesielieHa Mapka o0pasiia,
CIeJIaHbl BBIBOJIBI IO PaboOTe, JOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyOble OIINOKH.

«Y IOBJIETBOPUTENEHO» - pabora odopMieHa B COOTBETCTBHH C 3aJaHWEM, BEPHO OIpeleseHa
Mapka o0pasiia, eCTh OLTUOKHU B pacyeTax, He CJellaHbl BBIBOJBI IO padoTe.

«HeynoBneTBopuTenpbHO» - paboTa HE o(oOpMIeHa B COOTBETCTBHU C 3aJaHUEM, HE BEPHO
ompezeneHa Mapka obpasiia, eCTh OIMIMOKH B pacueTax, He CeNaHbl BEIBOJIBI 11O padoTe.
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Tema 2.2. IlpakTH4ecKkue pacueTsl Ha cpe3 U cMsATHe. ['eoMeTpuYecKkne XapaKTepUCTUKH
IUIOCKHUX CeYEeHUI.
IIpakTnyeckoe 3ansaTue Ne 10
Pac4yer Ha cpe3 U cMsTHE 00JITOBBIX, 32AKJICNIOYHBIX U CBAPHBIX COCANHEHM.
Lesb: HAyYUTHCS PACCUMTHIBATH HA MPOYHOCTH OOJNTOBBIC, 3aKJIEMOYHBIE U CBAPHBIE COCIUHEHHS
IIPYU CPE3€ U CMSTHH.

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh MPH PACTSHKEHUH, CKATHH, CPE3e, CMATUU, KPYUCHUU
HJIN U3THOE;

- V2. BpIOUpaTh panioHalbHbIE (OPMBI TONIEPEUHBIX CEUCHUI;

- V3. npou3BOAUTH pacyeThl JeTalei MalluH

- Yo 01.01 pacmosnaBaTh 3amauy W/Wian mHpobieMy B MpO(ECCHOHATIBLHOM W/WIM COLUATBEHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a7ady u/wWiv npoOaeMy U BBIICIATh €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsI PEUICHUS 3a/laun
W/AIM TTPOOJIEMBI,

- Yo 01.09 omneHmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHCTBUN (CaMOCTOSITENLHO WIHA C
MTOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh HanboJiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3ynabTaThl MOUCKA, IPUMEHITh CPEACTBA MHPOPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeUIeHUsT PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MaTepI/laJIbHOC o0ecneueHnue: IMOCaJ0OYHBIC MECTA MO KOJINYCCTBY 06y11a101u1/1xca; pa60qee MECTO
npenoaaBaTeiisd; KOHCIICKT J'IeKI_[I/II\/'I, HHTCPHET-PCCYPCHI, HHHefIKa, TPAHCIIOPTHUP, KapaHJaIll, JIACTUK.

3aganme:
[Tox neiicTBueM BHEITHEHN cuiibl F, IeHCTBYIOIIEH HA COETMHEHHBIE JIUCTHI, 3aKJICTIKA UCTIHITHIBAET
nedopMaIio cpesza Mo MomepedyHoMy cedeHuto ab (puc. 1). B 3ToM cedeHMH BO3HUKAeT OJAMH

BHYTPEHHUH CHIIOBOH (pakTop — momnepeynas cuna Q = F.
i

“ Qﬂ \\\ } 5 Tﬂh:m

_l w F -—

]

Puc. 1

Ilox neiicTBueM HOHCpC‘-IHOﬁ CHIJIbI Q B CEUEHUU 3aKJIeNKy ab Bo3HUKaeT KacaTenbHOe HAIIPsIPKCHUEC

TP Acpnm ’

riae Aep — IUIOIAAb Cpesa.

BokoBasi MOBEPXHOCTh 3aKJICTIKM TOJ JEHCTBHEM BHEIIHMX cull F wucmbIThiBaeT nedopmaiuio
CMSTHSL.

CMS[TI/Ie — DTO MECTHas Jle(i)OpMaHI/If{ CXKaTHusi Ha y‘—IaCTKaX r[epe)]atm AJaBJICHUA OJHUM JJICMCHTOM
npyromy. Ha 60k0B0#1 MOBEPXHOCTH 3aKJIETKH BOSHUKAET HOPMAIbHOE HAMPSKEHNUE CMSTHS
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Q
gy — ——
Ae p Rm

rae Ay — IIoMaab CMATHSL.

VcnoBre MpOYHOCTH Ha cpe3: pabodee HANpsHKEHHE Ha Cpe3 JOHKHO OBITh MEHBIINE WM PaBHO
JOIYCKAEMOMY HAIIPSHKEHHIO Ha CPE3, T.€.
-
d ”

Q=F .‘!cp= 4—-.

rac n — KOJUYCCTBO CPE30B JAHHOI'O 3JICMCHTA,
m — KOJIMYECTBO 3JIEMCHTOB B TaHHOM COCAHUHCHUU.

TJcm =m < Iﬂ'c:u]

VYcioBre MpOYHOCTH Ha cMATHe: pabouee HaNpsKEHHWE Ha CMATHE JIOJDKHO ObITh MEHbIIE WIN
PABHO JOIYCKAEMOMY HaIIPSKEHUIO HA CMATHE, T.€.

Aem = dﬁ,

rJe O — TOJIIUHA JUCTOB.

[Tpumep 1. Onpenenuts NOTpeOHOE KOTUYECTBO 3aKJIEHOK IS Mepeaauu BHEIIHeld Harpy3ku 120
kH. 3akienku pacmonoxuth B oauH psja. [IpoBepuTh MPOYHOCTH COSAUHACMBIX JINCTOB. M3BecTHO: [o] =
160 MI1a; [ocy] = 300 MITa; [z.,] = 100 MIla; nuamerp 3akiaenok 16 mwm.

Pemenue. 1. OnpenenuTs KOJUYECTBO 3aKJIEIOK U3 pacdyeTa Ha CIIBUT (puc. 2).
d

TN )

1M

Puc. 2
_9 . __F
Te= Ac {IT"]: 0= z ?
F
T A < [z],
VYcnoBrue NpoYHOCTH HA CIIBUT:
roe A. = Tnr;
Z — KOJIMYECTBO 3aKJICTIOK.
a 120 = 10°
Orkyiaa z > M 4 5,97 = 6.

Ac[te]? ¥ 3,14 x 8% 100
Takum 006pa3zom, HEOOXOTUMO 6 3aKJIETIOK.
2. OnpenenuTh KOIUYECTBO 3aKIIEMOK U3 pacyeTa Ha CMSTHE.
YcnoBue NpoOYHOCTH HA CMATHE
F F F

e e

[rl%, —_—
o /!r.'u[t’)'r.:ul ?

Acy = domin; F' — Harpy3ka Ha OIHY 3aKJIETIKY.
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Taxum o6pazom, He0OX0IUMO 4 3aKJIenKU. /[is 0becneuenus npoYHOCMU HA CO8Ue (Cpe3) u cmamue
HeobXxo0umo 6 3aK1enox.

Jns  ymoOcTBa YCTaHOBKM 3aKJICTIOK PAcCTOSHUME MEXIy HHUMH M OT Kpas JIHCTa
pernamentupyetcs. Lllar B psay (paccTosiHre MEXIY LIeHTpaMu) 3akienok 3d; paccrosiHue 1o kpas 1,5d.
CrenoBarenbHO, Uil PAaCcIONIOKEHHUS IIECTH 3aKJIENOK AuaMeTpoM 16 MM HeoOxoauma MIMPHHA JIMCTA
288 mMm. OkpyriseM Benmuuuny 10 300 MM (b =300 mm).

3. IIpoBepuM NpPOUYHOCTH JUCTOB Ha pacTskeHue. IIpoBepsem ToHkuii nuct. OTBEpCTUS MO
3aKJICTIKH OCJIa0JIIOT CEYEeHHEe, PACCUUTHIBAEM IUIOWIAAb JIHCTa B MeECTe, OCIa0JIEeHHOM OTBEPCTHUSIMU

(puc. 3):

Puc. 3
A=(b—zd)é =(300—-6 x 16) x 8 =1632 MM

Ycnosue IMPOYHOCTH Ha PACTAKCHUC!

3
120 x 10
———— = 73,53 MIIa.
=35 = 73,53 MlIa

73,53 MIlIa < 160 MIIa. CienoBareiabHO, MPOYHOCTH JIUCTa OOECIeUeHa.
[Ipumep 2. IIpoBepuTh MPOYHOCTH 3AKIJICTIOYHOTO COCAMHEHHUS Ha cpe3 W cmstue. Harpyska Ha
coenunenne 60 kH, [z.] = 100 MIla; [ocy] == 240 MITa.
Pemenue. 1. CoenuHenne ABYXCPE3HBIMHU 3aKJICTIKAMH TOCIIEI0BATEILHO BOCIIPUHUMACTCSI TPEMS
3aKJICTIKaMH B JIEBOM PSIY, a 3aTeM TpeMsl 3aKJIEKaMU B TIPaBoM psiay (puc. 4).
ITnomane ciaBrra Ka)xiou 3axienku A, = 2x 2,
[Tnomans cMATHS GOKOBOIM MOBEPXHOCTH Acy = ddm;n.
2. [IpoBepuM NpPOYHOCTH COEAMHEHUSI HA CABUT (Cpe3).

Q =Fz- MorepeuHas Cujia B IOIMCPEUYHOM CCUCHUU 3aKJICIIKU:

~ 3
:.‘;c ot Ix Zﬁflzlla:}x 6.5 75.4 MllIa < 100 MIIa.

[TpouHOCTh Ha cBUT OOecTeueHa.

3. [IpoBepuM MPOYHOCTH COSTUHEHUS HA CMATHE:

p 3
Jen :%; Fena % 192,3 MIIa = 240 Mlla.

[TpodHOCTH 3aKIETTOYHOTO COCTUHEHHS 00ecIeyeHa.

[Ipumep 3. [lpoBepuTh NPOYHOCTH CBAPHOIO COEAMHEHHUsS YIJIOBBIMHM IIBAMHU C HaKJIAIKOM.
HerictByromas Harpyska 60 kH, monyckaemoe Hanpsbkenue metasia mBa Ha casur 80 MITa.

Pemenue. 1. Harpy3ka nepenaercst mociaeaoBaTelIbHO Yepes3 /iBa IIBa CJIEBa, a Jajiee — JBa LIBa
cipasa (puc. 5). Pa3zpyiieHne yrioBeIX IMIBOB MPOUCXOIUT MO TIIOMIAIKAM, PACTION0KEHHBIM O/ YTJIOM
45° K TOBEPXHOCTU COEAMHSAEMBIX JIUCTOB.

op= N/A < |op]; op=

Tc

2. [IpoBepum MIPOYHOCTh CBApHOIO COEIUHEHUS Ha cpes.
JIByXCTOPOHHUI YIJII0BOM IIOB MOKHO paccuuTaTh Mo Gopmyiie
_90
Te= 1. = [l'c],

31



rne Q = F; A. = 2:0,7 Kb, A. — pacdeTHas Iomaab cpe3a mBa; K — KaTeT 1mIBa, paBeH TOJIIIMHE
HakIaaku; b — muna msa.

Puc. 5
CrnenoBartensHO,
3
60 =< 10
Te 59,5 Mlla,

20,7 =6 =120

59,5 MIlIa < 80 MIla. PacueTHOo€ HanpspKeHHE MEHBIIIE JOITYCKaeMOro, IPOYHOCTh 00OEeCIICUeHA.
Pacuer 601TOBBIX COEIMHEHUI Ha Cpe3 U CMSITHE

bostoBble coeaMHEHUS MCNONB3YIOTCS B (epMax, METAUIMYECKHX OallOUHBIX KOHCTPYKIMSIX,
KOJIOHHAX U APYTUX KOHCTPYKUUSX Ul KPETUICHUS ABYX WJIM TPEX OTJAEIBHBIX JIEMEHTOB MEX1y COOOiA.

Ne/l

L W
—_—

HpI/I COCANMHCHUHN DJJICMCHTOB Ha Ka)KI[BIﬁ 6OJIT nepeaaroTca [ABEC PaBHBIC KW IMPOTHUBOIIOJIOXKHO
HaIpaBJICHHBIC CUJIBI OT TIEPBOTO M BTOPOTO 3JIeMEHTOB (puc.a). Bont mepepesaercs B IUIOCKOCTH
COEIMHEHMS JIBYX 3JIEMEHTOB, CHJIBI OT KOTOPBIX 00pa3yroT mapy, ypaBHOBELIMBAEMYIO JPYroi mapoi
CHJI — peakiuedl co CTOPOHBI T'OJIOBKM M raiiku Oonra. OJHAKO 3TH peakiMy HE OMacHbI, 0O I
U3TOTOBJIEHNSA OOITOB HCIOJIB3YIOTCA BEICOKOKAYECTBCHHAA CTAJIb.

JIBa nieMeHTa MOTYT TaKXe COEQUHSATHCS C MCIOJb30BaHUEM OJHOW WM JABYX Hakiaaok. Cxema
pacripenieieHusl yCWIMA TpU HAJIMYAW JBYX HAKJIAJOK yKa3aHa Ha puc. 0. B srom cmywae Oounr
nepepe3aercs B ABYX IMIIOCKOCTSIX.

Pacuetnoe ycunue, KOTOpoe MOXKET OBITh BOCHPHUHSATO OJHUM OOJTOM IpU paboTe ero Ha cpes,
orpejensercs 1no Gopmyie:

Ny =Ry, v, An

, TIe

To _ KO3 PUIHMEHT ycIoBUH paboThl 60ITa;

- pacyeTHasl IUIOIAb CEYEHHs CTEPKHs 00JITa, PUHUMaeMas paBHoU nd2/4;
.V!'S ) o
KOJIMYCCTBO IINIOCKOCTCH CpE3a.
Vcosue IMPOYHOCTHU 00ITOBOTO COCIMHCHUA Ha CPE3 3allMChIBACTCA B BUJIC:
2
nd” _
— N, /(= <
=N/ 1 nng ) < Ry,
A’T
LYh — pacyeTHOE yCUIIHE B COEUMHEHNUH;
n

, TIIe

— KOJIMYECTBO OOJITOB.

Ucnons3ys oty hopmyity, MOKHO OMPEETUTh KOJTUIECTBO OOJITOB B COCTUHEHUH WM UX JHAMETP
d, mpoBepuUTH MPOYHOCTH COEAMHEHHUS W T.A1. Hampumep, pacueTHOe ycuIMe, KOTOPOE MOKET
BBIZICP’KUBATH OOJITOBOE COECAMHEHUE, HAXOIUTCS CICTYIONTUM 00pa3oM:
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nd?
Ny = —T””sts AV

HpI/I OTHOCUTCJIPHO TOHKHX COCIHMHACMBIX JJICMCHTAX BO3MOXHO pPaspymicHHuC 00JITOBOIrO
COCIMHCHUA 3a CUCT CMATHA JIMCTOB UJIN 00JITOB B 30HE UX KOHTaKTa. HO3TOMy HCO6XOIII/IMO IMPOBCPUTH
IIPpOYHOCTb 00ITOBOIrO COCAMHCHUs Ha CMATHC. dakTHueckoe pacipeaciCHuc HaHpH)KeHI/Iﬁ Ha
IOBCPXHOCTU KOHTAKTA 00JITa ¥ JIUCTA BEChbMa CI0KHOE. HpI/I6JII/I)K€HHO OIIACHOCTDH CMATHSA OLICHUBACTCA
HE IIO0 (baKTI/ILIeCKI/IM 3HAYCHHUAM KOHTAKTHBIX HaprI)I(GHHﬁ, a [0 Cp€aAHHUM, OTHCCCHHBIM K IIIOIIaau
MMPOCKIHU IMOBCPXHOCTU KOHTAKTA HA AWAMCTPAJIbHYIO IINIOCKOCTH, HA3bIBACMYIO YCJIOBHOI\/'I IIomaabro
CMATHA.

NEENBIE

A

1-pakTrueckas , 2 — ycia0BHas IOBEPXHOCTH CMATHUS

VY coBHBIE MIOLMAAN CMATHUS: IO/l CPEIHUM JIUCTOM (puc. 6) Acon=tld,

oJ KpatHUMU Juctamu Acon=2t2 d.

Ha »tu momany npuxoauTes oHa U Ta ke cruiia Nb, To3TOMy 3a pacyeTHYIO CleyeT IpUHUMATh
MUHUMAJIBHYIO U3 YKa3aHHBIX IUIOMIa/IEH.

YcioBre MpoYHOCTH OOJNITOBOTO COSIMHEHHS HA CMATHE UMEET BH/I:

N = al <R;,7»
ACO?? ndzr

Hcnonb3ys nanHy0 GopMyIy, MOXKHO BBIYUCIUTH KOTUYECTBO OONTOB, UX JUAMETP, HAUMEHBIIIYIO
CYMMapHYIO TOJIIMHY 3JEMEHTOB, CMUHAIOIINXCS B OJJHOM HAmpaBJICHWH, U T.J. Hanpumep, pacdeTHoe
ycuiue a7st 601TOBOTO COSAMHEHHSI ONPEIENISIeTCS CIEeIYIOIUM 00pa3omM

Ny =nd2 1R,,v,

IIpu pacuerax Ha Cpe3 W CMATHE HAXOJATCS JBA 3HAYCHUS PACUYCTHBIX YCWIHHA JUIT OOJITOBBIX
COEIMHEHMH, HO B KAY€CTBE OCHOBHOTO MPUHUMAETCSI MEHbIIIEE U3 HUX.
CBapHble COeTUHECHHS
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COC,I[I/IHGHI/IG JABYX JIMCTOB MOXET OBITH BBIIIOJIHEHO C IIOMOIIBIO CBAPKHU.

CTBIKOBBIE CBAPHBIE COCIMHEHUS pa0OTAIOT Ha Pa3phIB:

"o
o = = [cr]
YcnoBue npoYHOCTH: 16
KpoMe CTBIKOBBIX, UCIIOJIB3YETCS COCMHEHUE JIUCTOB BHAXJIECT:

/.

IUIOCKOCTH:
GuccexkmopHan
nAocKoCme !

Takue coenuHeHus paboOTalOT Ha

YcaoBue IMPOYHOCTH:

Jz'-.:u?J - ks [T]

0.7k
rae k — xkarer miBa.

IMopsiiok BbINOJIHEHUSI PadOTHI:

1.3armcpIBacM yCIIOBHE TIPOYHOCTH ISl 33]JAHHOTO COSTMHEHUS.
2.HaxomiM T1o1a i CIBUTa ¥ CMSITHS.

3. OmpenernsieM mapameTpbI MPOYHOCTH

4. JlerraeM BBIBOJIBI 00 00€CTIEYeHNH TIPOUHOCTH COSIHEHHSL.
®dopma npeacTaBiIeHus pe3yabTarTa:

cpe3 1o OHCCEeKTOPHOU

OdopmiierHass paboTa TPENOCTaBIsAETCA TMPENOAaBaTEI0 Ha TMPOBEPKY B TETPaad, WU TIO

CpeAcTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.
Kpurepun ouenku:
«OTINYHO» - B pEIICHUH OTCYTCTBYIOT OIIMOKU ¥ HETOYHOCTH.

«XO0pouIoy - AOMYIIEHO HECKOJIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyObIe OIINOKH.

«Y IOBJIETBOPUTENLHO»- TOMYIIIEHO He 0ojiee ABYX OMIMOOK.

«HeynoBneTBopuTenbHO»- 60j1€€ IBYX OMINOOK JTOMYIIEHO B PEIICHUH 3aauu.
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Tema 2.3. Kpyuenue.
IIpakTuyeckoe 3ansaTue Ne 11
Pemenne 3a7a4 Ha NOCTPOEHME FMIOP KPYTALIUX MOMEHTOB, YIJIOB 3aKPy4YMBAHMSA.
BbinoiHeHHE pacyeToB HA MPOYHOCTH U ’KECTKOCTH NMPH KPyYeHUH
Ieab: ¢ NOMOIIBIO METOAA CEYEHUH IMOCTPOUTH DIIOPBI KPYTAIIMX MOMEHTOB, BBIIIOIHUTH
MIPOBEPOYHBIC PACUYEThI KPYIJIOTO Opyca.

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh MPH PACTSHKEHUH, CKATHH, CPE3e, CMATUU, KPYUCHUU
HJIN U3THOE;

- V2. BpIOUpaTh panioHalbHbIE (OPMBI TONIEPEUHBIX CEUCHUI;

- V3. npou3BOAUTH pacyeThl JeTalei MalluH

- Yo 01.01 pacmosnaBaTh 3amauy W/Wian mHpobieMy B MpO(ECCHOHATIBLHOM W/WIM COLUATBEHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a7ady u/wWiv npoOaeMy U BBIICIATh €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsI PEUICHUS 3a/laun
W/AIM TTPOOJIEMBI,

- Yo 01.09 omneHmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHCTBUN (CaMOCTOSITENLHO WIHA C
MTOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh HanboJiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3ynabTaThl MOUCKA, IPUMEHITh CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeUIeHUsT PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MaTepI/laJIbHOC o0ecneueHnue: IMOCaJ0OYHBIC MECTA MO KOJINYCCTBY 06y11a101u1/1xca; pa60qee MECTO
npenoaaBaTeiisd; KOHCIICKT J'IeKI_[I/II\/'I, HHTCPHET-PCCYPCHI, HHHefIKa, TPAHCIIOPTHUP, KapaHJaIll, JIACTUK.

3aganue:

1 I 1

Onpenenuts M3 YCIOBUSA INPOYHOCTH JAMAMETPBI Bajla IO CEYEHHAM M CIPOEKTUPOBATH Ball
JHomnyckaemoe HanpsbxeHue kpyueHus [t] = 25 Mlla. IIpoBectu nmpoBepky Mo yCIOBHIO KECTKOCTH, €CIH
Moyib yrpyroctu 9 - 10* MIla, mormyckaeMslit yroi 3akpyuuBanus [¢,] = 0,01 pag/m.

IHopsiaok BbINIOJIHEHHS PA0OTHI:

1.Pa36uBaeM Bai Ha y4acTKu.

2. Haxoaum KpyTsIMii MOMEHT Ha K&KJIOM YJacTKe.

3. OnpenernsieM AMaMeTpbl BATIOB HA KOKIOM YJacTKe, UCXOJIS U3 YCIIOBUS IIPOYHOCTH M SKOHOMHYHOCTH

4. BpluepurBaeM palMoHATBHYO (GopMy Bajia

S.IIpoBepsiemM Basl Ha MPOYHOCTh M SIKOHOMUYHOCTB. OIpeniessieM KacaTellbHOE HANPSHKEHNE Ha KaKIOM
Y4acTKe.

6.Jlenaem BBIBOJ] O MPOYHOCTH BaJIA.
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7.PaccraBisieM XapakTEpHbIE TOYKU B MECTAX IPUIOKEHUSI MOMEHTOB, HAUMHAS C 3aKPEILUIEHHOU
CTOPOHBI BaJIa.

8.IIpoBepsieM )KECTKOCTh Bajia: OMPEEISIEM yIiIbl 3aKpPyYUBaHUS HA KKIOM YUaCTKeE.
9.Ctpoum smopy
10./lemaem BBIBO O )KECTKOCTH.

11./laemM pekOMEHIaIMK 110 AKCIUTyaTaIuH.

dopma npeacTraBJieHus pe3yJbTarTa:

Odopmnennas paboTa NpPEIOCTABISETCS TMPENOAABATEII0 Ha MPOBEPKY B TETPaad, HIU TIO
CpelcTBaM MCIOJIb30BaHUsI 00pazoBaTesibHOrO nmoptasia MI'TVY.

Kpurtepun ounenku:

«OTANYHO» - B PEUICHUH OTCYTCTBYIOT OLIMOKH M HETOUHOCTH.

«XO0pomIoy - AOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IPyObIe OIIHNOKH.

«Y IOBIIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.

«HeynoBneTBOpUTENIEHON- 00JIee IBYX OMMUOOK JOMYIIEHO B PEIICHUU 3aa4H.
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Tema 2.4. U3ru6
IIpakTuyeckoe 3ansaTue Ne 12
Pemienne 3a1a4 Ha MOCTPOEHHE YMIOP NMONEPEYHBIX CHJI M U3THOAIIUX MOMEHTOB. BhIOop
PalMOHAJILHBIX CeYeHU i 0aJIKu.
I_[e.m,: CTpOI/ITB 3HIOpBI HOHepe‘-IHBIX CUI U 1/13r1/16a}0m1/1x MOMCHTOB.

Beinosinus patdory, Bl Oyaere:

ymemp:

- V1. npou3BoauTh pacueTbl Ha MPOYHOCTH MPHU PACTSKEHUU, CIKATUM, CPE3E, CMATUH, KPYUCHUH
HJIM U3THOE;

- V2. BeIOUpaTh panioHAIbHBIE (POPMBI TOTICPEUHBIX CCUCHUH;

- Y3, npou3BOIUTH pacueThl AeTajeil MallliH

- Yo 01.01 pacnosnaBaTh 3amady u/wim TpoOjemMy B Hpo(ECCHOHATBLHOM H/WIH COIHATBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a/1a4y W/Uin NpoOIeMy U BBIICIITh €€ COCTaBHBIE YACTH;

- Y0 01.03 onpenensiTh 3Tansl pemieHus 3a1a4u;

- Yo 01.04 BeisiBiath U 3¢ (HeKTUBHO HCKaTh WH(GOpMaIK0, HEOOXOAUMYIO AJiSl pelIeHUs 3ajauu
W/WH TIPOOIIEMBIL;

- Yo 01.09 omnenuBath pe3ynbTaT U MOCIEACTBUS CBOUX JEUCTBUN (CaMOCTOSITENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);

- Yo 02.04 BeimensaTs HanboJiee 3HAYUMOE B IepeyHe HHGOPMAITUH;

- Yo 02.06 ohopMisiTh pe3ynbTaThl IOMCKA, TPUMEHATH CPEACTBa WHPOPMALMOHHBIX TEXHOJIOTHIA
JUIsL PEIICHUsI TPOPECCUOHATIBHBIX 33/1a4;

- Y0 03.02 npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 a¢pdexktrBHO paboTaTh B KOMaH/IE.

MartepuaibHoe odecnedeHue: 0CcaJOYHbIe MECTA TI0 KOJMYECTBY 00YyJaroNIuXcs; pabouee MeCTo
MpernoaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PECypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.

3ananmue:
m=80kH " w Fa 70 xH
/‘\ l
o S PPN W
' ( ' by Fi=35kH 4m Fo g

OmnpenenuThs panroHAIBLHOE TONMEPEYHOE CEYeHHME Oalku, Jommyckaemoe HampsbkeHue [o] =160
Mna, OTHOIIEHHE BBICOTHI K IIUPUHE B MPSIMOYrOJIbHOM CEYE€HUH 2,5, OTHOIIEHHWE BHYTPEHHEro
JaMeTpa K BHEITHEMY TpHU KoJibiieBoM ceueHnn 0,8.

ITopsiiok BhINOJIHEHUS PadOThI

1. TTokaspIBaeM peakiuy B OMOpaxX W OMpPEeIsieM HX 3HaUCHHE.

2.CtpouM smropy Q, HauMHasi ¢ HAMMEHEe 3arpyKEHHON CTOPOHbI

3.PaccraBnsiem xapakTepHbIE TOYKH B MECTaX MPUIIOKEHHUS CHII 1 MOMEHTOB.

4.0mpenenseM U3ruOaronMecs MOMEHTHl OTHOCHUTENBHO JIAHHBIX TOYEK, HAauMHas C HauMeHee
3arpy>KeHHON CTOPOHBI OAIKH, pacCMaTpUBas KKy CHITY OTAEIBHO.

8. Ctpoum smtopy M,

9. Jlenmaem BBIBOJ] O HAXOXJICHUU OITACHOTO CeueHUe 0Kl —Mpax 0€3 ydera 3Haka.

10. ITpoBepsieM onacHoOe cedeHre Ha MPOYHOCTb.

11. Tlogo6patk cedyeHre Oaliku U3 YCIOBUS MPOYHOCTH.

12. CnenaTh BBIBOJI O IPOYHOCTH M SKOHOMUYHOCTH BBIOPAHHOTO CEUYEHUS
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®opma npeacTaBJieHus pe3yJbTarTa:

Odopmnennass paboTa NpeaOCTaBIseTCS MPENOAaBaTeIl0 Ha MPOBEPKY B TETpagu, WIU
CpeICTBaM HMCIOIb30BaHUS 00pa3oBarenbHOro moprana MI'TY.

Kpurepun oneHku:

«OTIUYHO» - B PEIICHUH OTCYTCTBYIOT OIIMOKU M HETOYHOCTH.

«XO0pouIoy - AOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyOble OINOKH.

«Y TOBJIETBOPUTEITHHO»- IOMYIICHO He 00Jiee ABYX OMIUOOK.

«HeynoBneTBopuTeibHO»- O60JI€€ IBYX OMIMOOK JOMYIIEHO B PEIICHUU 3aauu.
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Tema 3.1. OcHoBHBIE MoJI0KeHUs. O01IMe cCBeIeHNs 0 Mepeaayax.
IIpakTuyeckasi pa6ora Nel3.
KunemaTnueckuii CHJI0BOM pacyeT MHOTOCTYIIEHYATOIr0 MPUBOAA
Heab: ChopmupoBaTh M pa3BUTh yYMEHUS U HABBIKM IPH BBIMOJHEHUH KHUHEMATUYECKOTO H
CHJIOBOT'O paciyeTOB IEPEJATOYHOIO MEXaHU3MA.
Bbinosinus padory, Bel Oyjaere:
ymembs:
- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh NMPH PACTSHKEHUH, CKATHH, Cpe3e, CMATUU, KPYUCHUU
HJIA U3THOE;
- V2. BpIOUpaTh panioHaibHbIE (OPMBI TONEPEUHBIX CEUCHUI;
- V3. npou3BOAUTH pacyeThl JeTale MalluH

- Yo 01.01 pacno3naBaTh 3amady u/miu npoOiemy B TpodeCCHOHATHLHOM W/WIM COLUATHHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a7auy u/wiv npo0aeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnsATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsl PEUICHUS 3a/1aun
W/WIY TTPOOJIEMBI,

- Yo 01.09 omnenmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHUCTBUN (CaMOCTOSITENLHO WIHA C
MOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh Hanbosiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3yiabTaThl MOUCKA, IPUMEHITh CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeLIeHUsI PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MaTtepuajbHoe ofecriedeHne: MocagoYHbIe MECTa 110 KOJIMYECTBY 00yUaroIIUXCs; pabodyee MeCcTo
Mpero1aBaTessi; KOHCIIEKT JISKIIUH, HHTEePHET-PECYPCHI, JIMHEHKA, KapaH/Ialll, JIACTHK.

3aganue:

OmnpenenuTh MepeaToqHOe OTHOIIEHHE MEK/TY BXOTHBIMHU 1 BHIXOJAHBIMU 3BEHBSIMU U KaXKIOH
nepesayr B OTAEIBHOCTH; YIJIOBYIO CKOPOCTh, YUCIIO 000POTOB, MOIIHOCTD U KPYTSILUI MOMEHT KaXKI0T0
BaJia; 00N KOA(PPUIIMEHT MOJIE3HOT0 ACHCTBUS IBYXCTYIEHUATON Nepeaun, N300pakeHHO! Ha pUcyHke 1.

Yucno 3y0beB KOJleC COOTBETCTBYIOMIUX nepenau: Z1 = 17; 2, = 34; 23 = 25; 24=57; 25 = 18; 2 =
36; 27 = 2; 2g= 28; 29 = 22; 30= 66; K., YIS TTAPBI MWIHHAPIYECKHX Kojec 1),=0,97; 11s mapbl KOHMYEeCKHX
kostec 1,=0,95; 1151 YepBAUHOI TIepeIady MPH ABYX3aXOIHOM (Z7 = 2) depBsiKe COOTBETCTBEHHO 1)4=0, 75; /s rTaphbI
TIO/IIMITHAKOB KadeHust 1,=0,99.; monie3Hast MOIHOCTh, TIOABOAMMAs K TIepBOMY BaTy P = 6 kBm. CKOpOCTbh
BpALLEHKs [IEPBOTO Bala ( = 200c™.

Z3
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PucyHok 1

HOpﬂ)IOK BbIITOJTHCHUSA paﬁoTbI:

1. Omnpenenuth neperaTouHOE OTHOILICHHE MEXK]Ty BXOJHBIMU U BBIXOJHBIMU 3BCHBSIMH U KaXKIO0H
nepeaayu B OTJACIbHOCTH;

2. OmnpenenuTb yriloBYI0 CKOPOCTh, YHCIO 000OPOTOB, MOIIHOCTh M KPYTSILIHIA MOMEHT KasKI0TO
BaJIa;

3. Omnpenenuth 001U KOA(PPUIMEHT MOIE3HOTO ACHCTBHA MEpeIayu.

J171st pacdeToB MPUHSTH CIETYFOIIME 3HAUCHUS K.I1L.: TS TIaphl IMHAPUYECKUX Koec 1),=0,97; mist mapsl
KoHMueckux Konec 1,=0,95; I YepBSYHOM Mepeiaynd TMpu OJHO-, JBYX-, YETHIPEX3aXOMHOM (Z)duepBsike
cootBercTBeHHO 1),=0,7; 0,75; 0,8; my1s1 mapb! mommmmHuKoB kadeHus 1,=0,99.

dopma npeacTaBiaeHus pe3yJbrara:

OdopmiieHHast paboTa NPEAOCTABISETCS MPEMOAABATENI0 HAa MPOBEPKY B TETPagd, WIH IO
CpelIcTBaM MCIOJIb30BaHUs 00pazoBaTesibHOro nmoptasia MI'TVY.

Kpurepumn oneHku:

«OTANYHO» - B PEUICHUH OTCYTCTBYIOT OLTMOKU M HETOUHOCTH.

«XOopo1Ioy - JOMYIIEHO HECKOIBKO HETOUHOCTEHN, OTCYTCTBYIOT I'PYObIE€ OIITMOKHU.

«Y TOBIIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.

«HeynoBnerBoputenbHO»- 60s1€€ IBYX OIINOOK JIONYILIEHO B PELLICHUY 3a]auu.
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Tema 3.2. ®puKUHOHHBbIE MlepeJayn, MepeJaya BUHT-Talika
IIpakTuyeckoe 3anaTue Ne 14
Pemenne 3a1a4 mo pacuyeTy BUHTA HA U3HOCOCTOHKOCTD, MPOBEPKA BUHTA HA MPOYHOCTh U
YCTONYNBOCTH
Hean: Onpenenuts U3HOCOCTONKOCTh BUHTA-TAHKHU.
Bbinosinus padory, Bel Oyjaere:
ymembs:
- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh NMPH PACTSHKEHUH, CKATHH, Cpe3e, CMATUU, KPYUCHUU
HJIA U3THOE;
- V2. BpIOUpaTh panioHaibHbIE (OPMBI TONEPEUHBIX CEUCHUI;
- Y3, npou3BOANUTh pacyeThl AETAJICH MAalIUH

- Yo 01.01 pacmosnaBaTh 3amauy W/Wian TIpobieMy B MpO(ECCHOHATIBHOM W/WIM COLUATIBEHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a7auy u/wiv npo0aeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnsATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsl PEUICHUS 3a/1aun
W/WIY TTPOOJIEMBI,

- Yo 01.09 omnenmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHUCTBUN (CaMOCTOSITENLHO WIHA C
MOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh Hanbosiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3yiabTaThl MOUCKA, IPUMEHITh CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeLIeHUsI PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MaTtepuajbHoe ofecriedeHne: MocagoYHbIe MECTa 110 KOJIMYECTBY 00yUaroIIUXCs; pabodyee MeCcTo
MIpero1aBaTessi; KOHCIIEKT JIEKIIUH, HHTEPHET-PECYPCHI, JIMHEIKA, TPAHCIIOPTHP, KapaH/alll, JTaCTHK.

3aganue:

PaccunTarh OCHOBHBIE MapaMeTphl PYYHOTO JOMKpara rpy3zonogbeMHocThio 50 kH. JlnmHa BuHTA
500 mm, MaTepuan — cranb 45, Matepuain raiiku — cepblit uyryH CU18. Pe3pba TpaneneunanbHas.

IMopsiniok BbINOJIHEHUS PadOTHI:

1. OnpenenseM nonyckaeMoe AaBiIeHHE B pe3b0e NIl Maphbl CTalb-4yT'yH U IIPeJell TeKy4ecTH
MaTepHuaia BUHTa

2. PaccunTbiBaeM MOMEHT MHEPIIMU MOMEPEYHOI0 CEYEHUsI BUHTA

3. PaccunteiBaeM pannyc WHEPIIUN CEYCHUS

4. OnpezensieM MPOEKTHYIO JUIMHY BUHTA

5. OnpenensieM THOKOCTh BUHTA

6. ITo yci0BUIO M3HOCOCTOMKOCTH pe3bObl OIpeieiieM ee CPEHUM JHaMeTp.

8. OmpenemnsiemM yroi @

9.Mcxons u3 10NMyCKaeMoro HalpspKeHUs Ha pacTshHKeHHe MpoBepsieM MPOYHOCTh BUHTA. Eciin
YCIIOBHE MIPOYHOCTH HE BHIMIOJIHEHO, TO TIOJ0MpaeM MaTepral BUHTA HITH €0 Pa3Mephl.

10. ITpoBepsieM BUHT Ha YCTOHYNUBOCTb.

11. Onpenensiem HapyKHBIN IUaMeTp railku

12. ITpoBepsieM MPOYHOCTH Tella FaiKu

13. TIpoBepsieM OMOPHYIO MMOBEPXHOCTH Taiiku. Ecii, MPOYHOCTH OMOPHOW MTOBEPXHOCTH TalKH,
paccYMTaHHBIMU pa3MepaMu He 00eCIeUnBaIOTCs TO MOAOKPAaEM MaTepra, Wi Pa3Mephl.

dopma npeacTaBiaeHusd pe3yabrara:

OdopmiienHass paboTa NpPeAOCTABISAETCS MPENOJABATENI0 Ha IPOBEPKY B TETpagd, WIH IO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.

Kpurepum ouenku:
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«OTIUYHO» - B PEILICHUH OTCYTCTBYIOT OIIMOKU M HETOYHOCTH.

«XOpoIIoy - IOMYIIEHO HECKOIbKO HETOUHOCTEH, OTCYTCTBYIOT IPyObIE OIIHOKH.
«Y TOBJIETBOPUTEITHHO»- IOMYIICHO He 00Jiee ABYX OMIUOOK.
«HeymnorieTBopUTeIbHON- 00JI€€ ABYX OMIMOOK JOMYIIEHO B PEIICHUH 33 a4H.
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Tema 3.3. 3y0uaTslie nepegaun (0CHOBbI KOHCTPYHPOBaHHS 3y0UaThHIX KoJIec)
IIpakTuyeckoe 3ansaTue Ne 15
Pacuer mapameTpoB 3y04aThIX nepeaady.

Iesn: onpeneneHre OCHOBHBIX TapaMeTPOB JUIsl KOHCTPYUPOBaHUS 3y04aThIX repenad

Beinosinus padory, Bl Oyaere:

ymemp:

- V1. npou3BOAMTH pacyeThl Ha MPOYHOCTh MPHU PACTSHKEHUH M CKATHH, CPE3€ U CMSATHH, KPyYCHUN
M U3ruoe;

- V3. npousBoaMTh pacueThl 3y04aTbIX M YEpBSUHBIX Ilepenad, Iepefayd "BUHT-Taika',
LIMOHOYHBIX COCAMHEHUIN Ha KOHTAKTHYIO IPOYHOCTb;

- Y01.1 pacno3naBare 3amady u/uium npoOieMy B Mpo(EeCCHOHATBFHOM W/WINM COLUATEHOM
KOHTEKCTE;

- Y01.2 ananu3upoBath 3aqa4y W/Win MpoOJeMy U BBLACTATH €€ COCTaBHbIC YacTH;

- V01.4 BeisBIISITH ¥ 93(HEKTUBHO UCKATh HHPOPMAIIHIO, HEOOXOIUMYIO JIJIsl PEIICHHS 3a/1a4i U/UITH
poOIEMBI;

- ¥02.2 onpenenats He0OX0IMMble HICTOUHUKH MH(OpMaIumy;

- ¥02.5 BeigensaTh Hanbosee 3HaYMMOe B IEpeYHe HHPOPMALINH;

- ¥02.6 oueHuBaTh MPaKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB [TOUCKA;

- Y¥03.2 npuMeHsATh COBPEMEHHYIO Hay4YHYIO IPO()ECCHOHATIBHYIO TEPMUHOJIOTHIO.

MartepuaibHoe obecredeHne: mocaI09HbIC MECTa 0 KOJIMYECTBY 00YyJaroNIuXcs; pabouee MECTo
MPEeroIaBaTelisl; KOHCIIEKT JICKIIUH, HHTEPHET-PECYPCHI, JIMHEIKA, TPAHCIIOPTHP, KapaH/alll, JTACTHK.

3aganue:

OmnpenenuTb OCHOBHBIC MTAPAMETPhI MPSMO3YOOH IHIUHIPHUYECKON TIepeaadn

IMopsitok BbINOJTHEHHS PA0OTHI:

1.HaxonmuM MeKOCeBOE pAcCTOSHHE W3 YCJIOBHS KOHTAaKTHOH BBIHOCIMBOCTH aKTHBHBIX

MOBEPXHOCTEH 3yObeB ay, MM.
2. llpuanmaeM Omkaiiiiee 3HaueHHe MexxoceBoro pacctosiaus mo 'OCT 2185-66.

3.Haxonum moxayns 3anerienus. 1o FOCT 9563-60 npunumaem My,

4.0npenensieM ymncia 3yObeB MECTEPHU U KoJieca.

5. HaxoJuM [IenuTeNbHbINA THaMeTp ecTepHu d; MM.

6. Haxomum nenuTesnbHbIN AuameTp Koieca, d; Mm.

7. JlenaeM npoBepKYy.

8. Haxomum nmuameTpsl BEpIIMH 3yObeB IIECTEPHHU U KoJleca

9. Haxomum muameTpsl BHaIH 3yObeB MIECTEPHU U KOJeca

10. HaxonuMm mupuHy Kojeca U HIeCTepHU

11. OnpenensieM KOA(QGUIMEHT IUPHUHBI HIECTEPHU Wi

dopma npeacraBjIeHus pe3ybTara:

Odopmiiernass paboTa TPEeNOCTaBISAETCA TMPENOAaBaTEI0 Ha TMPOBEPKY B TETPaad, WU TIO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.

Kpurepum ouenku:

«OTINYHO» - B pEILICHUH OTCYTCTBYIOT OIIMOKU M HETOYHOCTH.

«XOopouIoy - AOMYIIEHO HECKOJIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyObIe OIINOKH.

«Y IOBJIETBOPUTENILHO»- TOMYIIEHO He 0ojee ABYX OMIMOOK.

«HeynoBneTBopuTenbHO»- 60j1€€ IBYX OMINOOK JOMYIIEHO B PEIICHUH 3aauu.
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Tema 3.3. 3y0uaTslie nepegaun (0CHOBbI KOHCTPYHPOBaHHS 3y0UaThHIX KoJIec)
IIpakTuyeckoe 3ansaTue Ne 15
Pacyer KOHTAKTHBIX HANIPSIKEHUI U HANPSKeHUI N3rnda i NPOBePKH NPOYHOCTH
3y0uaThIX nmepeaay
Lenb: BLINOIHATH NPOEKTHPOBOYHbIE M IPOBEPOYHbIE pacueThbl 3y0UaThIX mepeaay.

Beinosinus patdory, Bl Oyaere:

ymemp:

- V1. npou3BoauTh pacueTbl Ha MPOYHOCTH MPHU PACTSKEHUU, CIKATUM, CPE3E, CMATUH, KPYUCHUH
HJIM U3THOE;

- V2. BeIOUpaTh panioHAIbHBIE (POPMBI TOTICPEUHBIX CCUCHUH;

- Y3, npou3BOIUTH pacueThl AeTajeil MallliH

- Yo 01.01 pacnosnaBaTh 3amady u/wim TpoOjemMy B Hpo(ECCHOHATBLHOM H/WIH COIHATBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a/1a4y W/Uin NpoOIeMy U BBIICIITh €€ COCTaBHBIE YACTH;

- Y0 01.03 onpenensiTh 3Tansl pemieHus 3a1a4u;

- Yo 01.04 BeisiBiath U 3¢ (HeKTUBHO HCKaTh WH(GOpMaIK0, HEOOXOAUMYIO AJiSl pelIeHUs 3ajauu
W/WH TIPOOIIEMBIL;

- Yo 01.09 omnenuBath pe3ynbTaT U MOCIEACTBUS CBOUX JEUCTBUN (CaMOCTOSITENBHO WU C
TTOMOIITBI0 HACTAaBHUKA);

- Yo 02.04 BeimensaTs HanboJiee 3HAYUMOE B IepeyHe HHGOPMAITUH;

- Yo 02.06 ohopMisiTh pe3ynbTaThl IOMCKA, TPUMEHATH CPEACTBa WHPOPMALMOHHBIX TEXHOJIOTHIA
JUIsL PEIICHUsI TPOPECCUOHATIBHBIX 33/1a4;

- Y0 03.02 npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 a¢pdexktrBHO paboTaTh B KOMaH/IE.

MatepuajbHoe ofecrieyeHHe: 10CaJ0UHbIe MECTa M0 KOJIMYECTBY 00y4aroluxcs; paboyee MECTO
IpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEPHET-PECYpPChl, TUHEIKa, TPAHCIOPTHP, KapaHalll, JaCTHK.

3ananmne:

1. Onpenennuth OCHOBHBIE TapaMeTPhI MPAMO3y00il IUIMHAPUYECKON Mepeaun

2. IIpoBepuTh 3yObsi HA KOHTAaKTHOE HANpPsKEHUE U BEIHOCIMBOCTD MO HANPSDKEHUIO U3rubda.

Ilopsinok BbIMOIHEHUs padoTHI"

1.HaxomuM MexXoceBOE€ pACCTOSTHUE W3 YCIOBUS KOHTAaKTHOM BBIHOCIMBOCTH aKTHMBHBIX
MTOBEPXHOCTEN 3yObeB Ay, MM.

2. llpuanmaeM Omkaiiiiee 3HaueHHEe MexxoceBoro pacctosiaus mo 'OCT 2185-66.

3.Haxonum moxayns 3anerienus. [To FOCT 9563-60 npunumaem My,
4.0mnpenensieM yuciia 3yObeB IECTEPHH U KoJieca.

5. HaxoauM JIeUTeNbHBINA AUaMETp IIeCTepHH 01 MM.

6. HaxoauMm nenuTenpHbli 1uaMeTp Koneca, da Mm.

7. [lemaem mpoBepKYy.

8. Haxomum nuameTpsl BEpIIMH 3yObeB IIECTEPHU U Kojleca

9. Haxomum mmameTpsl BIaIWH 3yObeB MIECTEPHU U KOJeca

10. HaxonuMm mupuHy Kojeca U HIeCTepHU

11. OnpenensieM KO3(QGUIMEHT IUPHUHBI HIECTEPHU YW

12. OnpenensieM OKpYXHYIO CKOPOCTh Kojeca V M/C 1o Hell MPUHUMAaeM CTENEeHb TOYHOCTH I10
I'OCT 1643-81.
13. [TpoBepsieM KOHTAaKTHOE HAIPSKEHUE
14. OnpeneneHue pacyeTHBIX KOHTAKTHBIX HAIPSHKECHUN
15. ComnocraBiieHne pacyeTHOrO U AOMYCKaeMOIo HalpsHKeHUH
16. Onpenenenne k03P PUINEHTOB KOHIIEHTPALIMH U AUHAMHUYHOCTH HArpy3KU
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17.Haxoaum ycuius, J€MCTBYIOLINE B 3aLCTICHUU.

18. Onpenenenre pacueTHBIX HANPSDKCHUH M3ruda

19. IIpoBepsieM 3yObsi Ha BEIHOCIIMBOCTD MO HAIPSHKEHUIO N3rH0A.

20.Jlesraem BBIBOJL O pEKOMEHIAIMAX IO KCILTyaTallUH.

dopma npeacTaBieHns pe3yJbrara:

Odopmnennass paboTa NpeaoCTaBIsieTCs MPENOAaBaTell0 Ha MPOBEPKY B TETpagd, WIU IO
CpeICTBaM HCIOIb30BaHUs 00pa3oBarenbHOro moprana MI'TY.

Kpurepumn oneHku:

«OTAUYHO» - B PEUICHUH OTCYTCTBYIOT OITHOKU M HETOYHOCTH.

«XO0pouIoy - AOMYIIEHO HECKOJIbKO HETOYHOCTEH, OTCYTCTBYIOT IpyOble OINOKH.

«Y TOBJIETBOPUTEITHHO»- IOMYIICHO He 00Jiee ABYX OMIUOOK.

«HeynoBneTBopuTebHO»- 60J1€€ IBYX OMIKNOOK JOMYIIEHO B PEIICHUU 3aauu.
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Tema 3.4. UepBsiuHbIe NepeIayu.
IIpakTuyeckoe 3ansaTue Ne 17
BobinosiHeHHe pacyeTa MapaMeTpoOB YepPBAYHOI Mepeayu.
LleJsib: BHIIOTHATH MIPOSKTUPOBOYHBIN M TPOBEPOUHBINA PACcYeThl YSPBIIHOH Iepeadn

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOauTh pacueTsl Ha MPOYHOCTh NMPH PACTSHKEHUH, CKATHH, Cpe3e, CMATUU, KPYUCHUU
HJIA U3THOE;

- V2. BpIOUpaTh panioHaibHbIE (OPMBI TONEPEUHBIX CEUCHUI;

- V3. npou3BOAUTH pacyeThl JeTale MalluH

- Yo 01.01 pacmosnaBaTh 3amauy W/Wian TIpobieMy B MpO(ECCHOHATIBHOM W/WIM COLUATIBEHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a7auy u/wiv npo0aeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

- Yo 01.03 onpenensarth 3Tarbl pemeHus 3a1a4u;

- Yo 01.04 BeisaBnsATh U 3PPEKTUBHO MCKATh WH(GOPMAIHMIO, HEOOXOIUMYIO JUIsl PEUICHUS 3a/1aun
W/WIY TTPOOJIEMBI,

- Yo 01.09 omnenmBarh pe3ynbTaT M IOCIEICTBUS CBOUX JCHUCTBUN (CaMOCTOSITENLHO WIHA C
MOMOIIIBI0 HACTABHUKA);

- Y0 02.04 BoiaensaTh Hanbosiee 3HaUMMOE B TiepeuHe HH(popMaIum;

- Yo 02.06 opopmiisaTs pe3yiabTaThl MOUCKA, IPUMEHITh CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUN
IUISL pEeLIeHUsI PO EeCCHOHATBHBIX 3a/1a4;

- Y0 03.02 npumeHsATh COBPEMEHHYIO HAYUYHYIO TPO(HECCHOHATEHYIO TEPMUHOIIOTHIO;

- Y0 04.03 appexTuBHO paboTaTh B KOMAH/IE.

MaTtepuajbHoe ofecriedeHue: moca0uHbIe MECTa 0 KOJIMYECTBY 00yUalOMMUXCsl; paboyee MeCcTo
MpernoaBaTelis; KOHCIEKT JIEKIUi, HHTEPHET-PECypChl, TUHEIKa, TPAHCTIOPTHP, KapaHaalll, JaCTHK.

3aganue:

PaccuuTarh yepBsUHYyIO niepeady peayKTopa ¢ HUKHUM PACIONIOKEHUEM YepBsKa

IMopsinok BbINOJTHEHHS PA0OTHI:

1.IIpuariMaem MaTepuabl BeHIIa YePBIYHOTO KOJieca M YepBsIKa.

2.0npenensieM J0MyCKaeMOe KOHTAaKTHOE HaIPsKEHUE

3.0OnpenenseM MeX0CEBOE PaCCTOSIHHUE TIEPENAaYH

4. OnpenernsieM YUCIIO BUTKOB YEPBSKA Z1 U YUCIIO 3yObEB KoJieca Z».

5. OnmpenensieM Moayns 3atierjieHus

6. OnpenensieM ko3purmeHT qramerpa yeppsika (

7. OnpenensieM KOdPPUIMEHT CMEEeHUS] THCTPYMEHTA

8. OnpenensieM OCHOBHBIC TEOMETPUUECKUE Pa3MePhI UepPBsKa U BEHIIA KoJieca

9. OnpenenseM (HakTUYECKYIO CKOPOCTh CKOIBKECHHSI

10. Onpenensiem KITJI mepenaqau n

11. OmpenensieM CUITBI B UEPBIYHOM 3aIlCTUICHHUH.

12. OnpenensieM OKpYXHYIO CKOPOCTh KoJjieca

13. Onpenensiem pacdyeTHast CKOPOCTh CKOJIbKEHHS

14. OnpenensieM 35KBUBAJICHTHOE YHCIIO 3yObEB KoJleca

15. PacunThiBaeM HanpsbkeHHE H3ruda B OCHOBaHUU 3y0a

dopma npeacTaBiaeHusd pe3yabrara:

OdopmiienHass paboTa NpPeAOCTABISAETCS MPENOJABATENI0 Ha IPOBEPKY B TETpagd, WIH IO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.

Kpurepum ouenku:
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«OTIUYHO» - B PEILICHUH OTCYTCTBYIOT OIIMOKU M HETOYHOCTH.

«XOpoIIoy - IOMYIIEHO HECKOIbKO HETOUHOCTEH, OTCYTCTBYIOT IPyObIE OIIHOKH.
«Y TOBJIETBOPUTEITHHO»- IOMYIICHO He 00Jiee ABYX OMIUOOK.
«HeymnorieTBopUTeIbHON- 00JI€€ ABYX OMIMOOK JOMYIIEHO B PEIICHUH 33 a4H.
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Tema 3.5. PemeHHbIe epenayu.
IIpakTuyeckoe 3ansaTue Ne 18
BoinoJsiHeHHe pacueTa NapaMeTPoB PeMeHHOI nepeaayu
IleJib: BBIOJIHATH pacyeThl OCHOBHBIX ITAPAMETPOB PEMEHHOMU MepeavH.
Boinosinus pa6orty, Bel Oynere:
ymemp:
- V1. npou3BOIUTh pacueThl HA MPOYHOCTh MPH PACTSHKEHUH, CXKATHH, CPE3e, CMATHUU, KPYICHUU
HJIM U3THOE;

- V2. BeIOUpAaTh paniMoHAIbHBIE (JOPMBI TOTICPEUHBIX CCUCHUH;
- Y3, npou3BOJIUTh pacyueThl AeTajeii MallliH

- Yo 01.01 pacrnosnaBaTh 3amady u/wim TpoOjemMy B Hpo(ECCHOHATBLHOM H/WIH COIHATBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/Uid IpoOIeMy U BBIICIATH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpenensiTh 3Tansl pemieHus 3a1a4u;

- Yo 01.04 BeisiBiats U 3¢ (HeKTUBHO HCKaTh WH(GOpMAaIK0, HEOOXOAUMYIO AJsl pelIeHUs 3ajauu
W/WH TIPOOIIEMBIL;

- Yo 01.09 omnenuBath pe3ynbTaT U MOCIEICTBUS CBOUX JEUCTBUN (CaMOCTOSITENBHO WU C
TTOMOIITBI0 HACTABHUKA);

- Yo 02.04 BeimensaTs HanboJiee 3HAUUMOE B ITepeyHe HHHOPMAITUH;

- Yo 02.06 ohopMisiTh pe3ynbTaTsl IOMCKA, MPUMEHATH CPEACTBa WHPOPMALMOHHBIX TEXHOJIOTHIA
JUIsL pEIICHUsI TPO(PECCUOHATIBHBIX 33/1a4;

- Y0 03.02 npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 apdexktrBHO paboTaTh B KOMaH/IE.

MatepuaibHoe ofecredeHHe: 110CaJ0YHbIe MECTa 0 KOJIMYECTBY 00yyaroluxcs; paboyee MECTO
IIPENOIABATEIA; KOHCIEKT JIEKIIMM, HHTEPHET-PECYPCHL, IMHENKA, TPAHCIIOPTUD, KapaHAAlll, JaCTHK.
3aganue:
Paccunrtarh OCHOBHBIE MTApaMETPBI U pa3MepPbl OTKPBITON KIIMHOPEMEHHOMU Iepeadn
ITopsinok BbIMOJTHEHHS PA0OTHI:
1. CocraBuTh CXEMY pEMEHHOMN nepenayn.
2. BoiOparh cedyeHue peMHS B 3aBUCUMOCTH OT YacTOThl BpALEHHWS MEHBIIEro INKHBA U
repeaBaeMoi MOITHOCTH.
Onpenenuts JuaMeTp MEHBILETO NIKUBA.
Onpenenuts quameTp O0MIbIIEro HIKUBA.
YTOYHUTH NEpEeNaTOUYHOE 4YMCIIO. PacxoxaeHWe MEepBOHAYAIBHOIO 3HAYEHUs IEPEAATOYHOTO
YHCcia U TIOTYYEHHOTO HEJIO0JDKHO MpeBhImaTh + 3 %
6. OnpenenuTh MEXKOCEBOE PACCTOSHUE
7. PacuuTaTh NIMHY pEMHS
8. OmpenenuTh yros o0XBaTa MEHbIIETO IIKUBA
9. PacumraTh MIMPUHY IIKHBOB
dopma npeacraBjeHus pe3yJbTara:
Odopmnennass paboTa NpeaoCTaBIsSeTCs MPENoAaBaTeql0 Ha MPOBEPKY B TETpagd, WU IO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.
Kpurepum ouenku:
«OTINYHO» - B pEILICHUH OTCYTCTBYIOT OIIMOKH ¥ HETOYHOCTH.
«XO0pouIoy - AOMYIIEHO HECKOJIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyOble OIINOKH.
«Y IOBJIETBOPUTENLHO»- TOMYIIIEHO He 0ojee ABYX OIMIMOOK.
«HeynosneTBoputenbHO»- 00Jiee 1ByX OLIIMOOK JOMYIIEHO B PEIICHUH 3aJauu.

ok w
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Tema 3.6. IllenHble mepeaayu.
IIpakTuyeckoe 3ansaTue Ne 19
BoinoJsiHeHHe pacyeTa MapaMeTPoOB LEMHOI nepeaaun
IleJib: BBIIOTHATH pacyeThl OCHOBHBIX ITAPaMETPOB IICTTHOM MepeIayvH.
Boinosinus pa6orty, Bel Oynere:
ymemp:
- V1. npou3BOIUTh pacueThl HA MPOYHOCTh MPH PACTSHKEHUH, CXKATHH, CPE3e, CMATHUU, KPYICHUU
HJIM U3THOE;

- V2. BeIOUpAaTh paniMoHAIbHBIE (JOPMBI TOTICPEUHBIX CCUCHUH;
- Y3, npou3BOJIUTh pacyueThl AeTajeii MallliH

- Yo 01.01 pacrnosnaBaTh 3amady u/wim TpoOjemMy B Hpo(ECCHOHATBLHOM H/WIH COIHATBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/Uid IpoOIeMy U BBIIACIAThH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpenensiTh 3Tansl pemieHus 3a1a4u;

- Yo 01.04 BeisiBiats U 3¢ (HeKTUBHO HCKaTh WH(GOpMAaIK0, HEOOXOAUMYIO AJsl pelIeHUs 3ajauu
W/WH TIPOOIIEMBIL;

- Yo 01.09 omnenuBath pe3ynbTaT U MOCIEICTBUS CBOUX JEUCTBUN (CaMOCTOSITENBHO WU C
TTOMOIITBI0 HACTABHUKA);

- Yo 02.04 BeimensaTs HanboJiee 3HAUUMOE B ITepeyHe HHHOPMAITUH;

- Yo 02.06 ohopMisiTh pe3ynbTaTsl IOMCKA, MPUMEHATH CPEACTBa WHPOPMALMOHHBIX TEXHOJIOTHIA
JUIsL pEIICHUsI TPO(PECCUOHATIBHBIX 33/1a4;

- Y0 03.02 npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 04.03 apdexktrBHO paboTaTh B KOMaH/IE.

MatepuaibHoe ofecredeHHe: 110CaJ0YHbIe MECTa 0 KOJIMYECTBY 00yyaroluxcs; paboyee MECTO
IIpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEPHET-PECYPChI, TUHEIKA, TPAHCIOPTHP, KapaHalll, JaCTHK.

3aganue:

Paccunrare nenHyro nepenady B INPUBOJE JIEHTOYHOTO KOHBeHepa. MOIIHOCTH Ha Beaylled
3Be3gouke P1 = 4,8 kBt npu uvactore BpameHusa paBHoi 1429 munl. [lepenarounoe umcno nenHou
nepenaun M =3. XapakTep Harpy3ku — CIHOKOMHas, pabora AByxcMeHHas. CMa3blBaHUE PETyNIIpHOE
KanenpbHOe. HakioH JIMHMK LIEHTPOB 3Be3[04eK K Topu3oHTy O = 38°. HarsbkeHue Lenu peryaupyror
HaXXUMHBIM POJHKOM.

ITopsinok BbIMOJHEHHS PA0OTHI:

1. Br160p Tuna nenmu.
Onpenenenue uncia 3yObeB Masloi U OOJIBIION 3BE3J0UEK
[Tar nenmn.
Bpamaronuii MOMEHT Ha MaJIOM 3BE310YKE
Koaddunument sxcrutyaranuu
[ar nenu
JlenuTenbHbIA TUaMETP MaJIOW 3BE3JJ0UKH
Oxpy»Has cuiia, nepeaaBaemast LEenbo.
Jnvaa nenmu.
0.  MexoceBoe pacCTOSIHHE
11. Cuna, IeMCTBYIOIIAs HA BAJIBI 3BE€3/10YEK

B©OooNOoO T RWDN

dopma npeacrasiieHus pe3yJbTara:
Odopmnennas pabota MpeAoCTaBIseTCS TMPENOAaBaTEN0 Ha MPOBEPKY B TETPaad, WIH IO
CpelcTBaM MCIOJIb30BaHUs 00pazoBaTenbHOro nmoptana MI'TVY.
Kputepun onenkn:
«OTANYHO» - B pEUIEHUH OTCYTCTBYIOT OLIMOKH M HETOUHOCTH.
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«XO0pomIoy - AOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IPyObIe OIIHNOKH.
«Y IOBIIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OLIUOOK.
«HeynoBneTBOpUTEIEHON- 00JIee IBYX OMUOOK JOMYIIECHO B PEIICHUU 3aa4H.
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Tema 3.7. O01ue cBeieHUsI 0 IVIOCKHX MeXaHU3MAaX, peAyKkTopax. Bajasl u ocu.
IIpakTuyeckoe 3anaTue Ne 20
Pacyer BaJIOB HAa NPOYHOCTH H )KECTKOCTb.

Heab:cocTaBisITh PaCYETHYIO CXEMY, BBINOJHATH PacyeT MPSMbIX BAJIOB U OCEH Ha MPOYHOCTH U
KECTKOCTb.

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOIUTH pacyeThl HA IPOYHOCTH MPH PACTSIKEHUH U CKAaTUU, CPE3€ U CMATHH, KPYYSHUU
U u3ruoe;

- V4. npor3BOIUTh MPOESKTUPOBOYHBIN U TPOBEPOUHBIN PACUETHI BAJIOB;

- Y01.1 pacno3naBare 3amady u/uium npoOieMy B Mpo(EeCCHOHATBFHOM W/WINM COLUATEHOM
KOHTEKCTE;

- Y01.2 aHanu3upoBath 3a/1a4y W/WIH MPoOIeMy U BBIICIATH €€ COCTaBHBIC YaCTH;

- ¥02.6 onieHUBaTh MPAKTUYECKYIO 3HAYMMOCTb PE3YyJIbTaTOB ITOUCKA;

- ¥03.2 npuMeHsTh COBPEMEHHYIO HaYUHYIO MTPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO.

MartepuanbHoe odecnedyeHue: MocaJ0uHble MECTa M0 KOJIMYECTBY 00yJarouuxcs; pabouee MEcTo
IIpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEPHET-PECYPChI, TUHEIKA, TPAHCIOPTHP, KapaHalll, JaCTHK.

3aganme:

Onpenenuth Haubosee pPaLMOHAIBHBIE CEYEHMsI BEYILIEr0 U BEAOMOIO BaJlOB W3 YCIIOBUS
MIPOYHOCTU ¥ SKOHOMHYHOCTH MPH KPYUCHUH.

Ilopsinok BbIMOTHEHNS PA0OTHI

1.Haxoqum 1uameTp BBIXOJHOTO KOHIIA BEAYIIETO Baja U3 YCIOBUS TMPOYHOCTH U
SKOHOMHUYHOCTHU IIPU KPYUEHUHU.

2.0npenensieM quameTp namndbl Bajga

3. JlenuTenbHbIN AMAMETP BaJla — U3 MPAKTUYECKOW paboThl Ne2.

4.BpruepunBaeM BeAYUINI Ball C yKa3aHUEM PACUETHBIX TUAMETPOB.

5.hcxons u3 ycioBus MPOYHOCTH M HKOHOMHUYHOCTH IPU KPYUEHHUH, OINpEAesieM Iuamerp
BBIXOZHOI'O KOHIIa BaJla

6. OnpenemnsiemM aAraMeTp HAnQbl BEIOMOTO BaJia.

7. Haxomum mameTp Bajia MoJ KOJIeCoM

8. Onpenensiem quameTp OypTHKA,

9. BeiuepunBaeM BeIOMBIN BaJl C yKa3aHUEM PACUETHBIX JHAMETPOB.

dopma npeacraBjIeHus pe3ybTara:

OdopmiienHass paboTa TPENOCTaBISAETCA TMpENOAaBaTEI0 Ha TMPOBEPKY B TETPaad, WU TIO
CpeAcTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.

Kputepuu onenkmn:

«OTIUYHO» - B PEIIEHUU OTCYTCTBYIOT OIIMOKH U HETOYHOCTH, BaJIbl BEIUEPUEHBI B COOTBETCTBHH C
ECKI.

«X0po1Io» - JONYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT I'pyOble OLIMOKH, BaJIbl BHIYEPUEHBI
B cootBeTcTBUM ¢ ECK/I.

«Y IOBJIETBOPUTEIILHO»- JIOMYILEHO HECKOJIBKO HE IpyObIX OMIMOOK B PELICHUH, €CTh HETOYHOCTU
P BbIYEPUYMBAHUH BAJIOB..

«HeynoBneTBopHuTenbHO»- 6osee IBYX OHMIMOOK JOMYIIEHO B PELICHUHU 3aj[ayd, Bajibl BHIYEPUCHBI
6e3 coomoaenuii npasui ECK/I.
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Tema 3.7. O01ue cBeieHUsI 0 IVIOCKHX MeXaHU3MAaX, peAyKkTopax. Bajasl u ocu.
JlaGopaTopHoe 3aHsiTue Ne 4
N3yyeHne KOHCTPYKIUHUI Pa3IMYHbIX THIIOB Pe1YKTOPOB

Ilesb: uMeTh npeacTaBiIeHUuEe O TUIIOpa3Mepax, UCIOJHEHUH U KOMIIOHOBKaX PeAyKTOPOB. 3HATh
Ha3HAYEHUE, OCHOBHBIE IapaMETPhl, JOCTOMHCTBA M HEJOCTAaTKU PEIYKTOPOB OCHOBHBIX THIIOB.
CocraBieHrne KHHEMATHYECKOH CXeMbl peallbHOro PeyKTopa

Beinosinus patdory, Bl Oyaere:

ymemp:

- V1. npou3BOAMTH pacyeThl Ha MPOYHOCTh MPHU PACTSHKEHUH M CKATHH, CPE3€ U CMSTHH, KPyYCHUU
U U3ruoe;

- V3. npousBoaMTh pacueThl 3y04aTbIX M YEpPBSUHBIX Ilepenad, Iepefayd "BUHT-Taika',
LIMOHOYHBIX COCAMHEHUIN Ha KOHTAaKTHYIO IPOYHOCTb;

- Y01.1 pacno3naBare 3amady W/uium npoOieMy B Mpo(EeCCHOHATBHOM W/WINM COLUATBHOM
KOHTEKCTE;

- Y01.2 ananu3upoBath 3aqa4y W/WiH MpoOJIeMy U BBLACTATH €€ COCTaBHbIC YacTH;

- ¥02.6 oueHuBaTh MPaKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB [TOUCKA;

- Y¥03.2 npuMeHsATh COBPEMEHHYIO Hay4YHYIO IPO(HECCHOHATIBHYIO TEPMUHOJIOTHIO.

MatepuaabHoe ofecrieyeHHe: 110CaJ0UYHbIe MECTa M0 KOJIMYECTBY 00ydaroluxcs, paboyee MecTo
npenojaBaTesnis, IpUBOJ K pabouel KJIETH NPOKAaTHOrO CTaHa, INPUBOJbI K JIEHTOYHOMY KOHBEHepy,
pasnuyHble BUABI IUIOCKMX MEXaHU3MOB, MEXAaHHU3MbI: DPEIYKTOpbl: KOHUYECKHE, 4YEpBSUHBIC,
MWINHAPUYECKUE, MOJENH (pa3IMuHbIe TUIIBI): My(ThI, MOANIUITHUKH, BaJbl, YEPBSIKH, 3y0UaThie Kojeca,
pasnuyHble JETald MAalIUH, KOMIUIEKTHI BUIOB pe3bObl, KOMIUIEKT OJAHKOB TEXHOJIOIMYECKON
JOKYMEHTAI[MH, KOMIUIEKT pPa0O4YMX HWHCTPYMEHTOB, KOMIUICKTHI H3MEPUTEIBHBIX H Pa3METOYHBIX
MHCTPYMEHTOB, KOHCIIEKT JIEKLIUH, UHTEpHET-PECyPChl, JIMHEHKa, KapaH1alll, IIUPKYJIb, JACTUK

3ananne:

PaccmoTpeTh KOHCTpYKIHIO peayKTopa. M300pa3uTh KHHEMaTHUECKYIO CXEMY peayKTopa.

Kparkue Teopernueckue cBeeHHs:

PegykTopoM Ha3bIBalOT MEXaHM3M, COCTOSIMM M3 3y0uUaThIX WM UEPBSUHBIX Iepenad,
BBITIOJTHEHHBIN B BUJIE OTJIENBHOIO arperaTa u CiayXalllui JJs 1epeiadu BpallleHus OT Bajla JBUTATeNs K
Bally pabouell mammHbl. KuHemaTHueckass cxema NpUBOJAa MOXKET BKJIIOYATh, MOMHUMO pPEIyKTOpA,
OTKPBITBIC 3y0UaThie Nepeadu, EeMHbIE WIIH PEMEHHBIE TTepeIadu.

ITopsinok BbINOJIHEHUs PadoOThI:

1. Ilpon3BecTH BHELIHUI OCMOTpP PEAYKTOPa, CBEPUTH COOTBETCTBUE PEIYKTOPA U YEPTEXKaA, U3YUUTh
KOHCTPYKIIUIO KOPITYCa, paCCMOTPETh IUIaH pa300pKH peayKTopa.

2. PenykTop, pa3oupaTh B CIACTYIONMIEM MOPSAKE: OTBUHTUB COSINHUTEIBHBIE OOJTHI, CHATH KPBIIIKY
PEyKTOpa M KPBILIKH MOIINITHUKOBBIX Y3JI0B

3. O3HaKOMHUTBCSI C BHYTPEHHHM YCTPOMCTBOM pEIyKTOpa W Ha3HaueHWeM jetaneil (c
HalMEHOBAaHUEM JieTalell 03HAaKOMMTBCS M0 crnenuduKaiuy 4yeprexka), oOpaTUTh BHUMaHHE Ha Crocol
CMa3KH 3alleIUICHHs] U TOAIINITHUKOB; CHATh BXOHOM, IPOMEXYTOUYHBIN W BBIXOJIHOW 6a/bl PEAYKTOpA C
AeTalsMd M TOAUIMIIHUKAMM, YCTAaHOBJIEHHBIMM Ha HHX; 3aMepUTh yroil [ HakIOHa 3yObeB
HENOCPEICTBEHHO 0 JHaMEeTPy BBICTYIIOM C MOMOIIBIO YHUBEPCAJIBHOIO yIioMepa WM IO OTIeyaTkam
3yObeB ma Oymare, mpeiBapUTEIbHO HaHECs Ha HUX TOHKHM ciod kpacku. CocuurtaTh 4uciio 3yObeB
IIECTEPHH, U3MEPUTH MEKOCEBOE PACCTOSIHUE U IIMPHHY BEHIIOB KOJIEC.

3. Tlocne BBIMONHEHHS BCEX 3aMEpPOB, OTYETA U YSACHEHHs BHYTPEHHEW KOHCTPYKIIMU PEAyKTOpa,
co0paTh PeyKTOp A0 YCTAaHOBKHU KPBILIKK KOPITyca, IPOBEPUTH Ka4eCTBO (IJIaBHOCTH) 3alleTJICHUS KOJIEeC,
YCTaHOBUTH KPBILIKY M 3aKPENHTh €€ O0ITaMH.

4. CocTaBUTh W BBIUEPTHTH B MacIiTabe KMHEMATHYECKYIO CXEMY PEIyKTOpa B COOTBETCTBHH C
'TpeboBanusmu ['OCT 2.402—68.

5. Paccuntarh OCHOBHBIE MapaMeTpbl PEAyKTOpa: YHCIO 3yObeB KoJieca, MepeAaTOdyHOe YHCIIO
CTYNEHHU, oOlee INepelaTOYHOe YHCIO PEAYKTOpa, Yroj HakjioHa 3y0a MO JeNUTEeNbHOMY AMaMETpy,
HOPMAJIbHBII W TOPIIEBOM MOJYNH, IENUTENBHBIN IHaMeTp, AWaMeTp BEpIINH 3yOheB. 3allOJHHUTH
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TadIuIy.

Peayabrati Hamepe-
. HHft 1 BHITHCACHHA
Haumenonanne napamerpa |OGoanave- C1oco6 onpeaenenus

¥ Cro eanHHna HHe
OLICTPOXO/L- | THXOXOAHAS
Haf CTYNEeHL| CTYNEeHb
Uneso 3y6beB  wiectep- 2 Cocynrath
HH
Ynucao 3y6beB KoJeca 2 »
[Tepenarounoe yuca0 u, =292
CTYNeHH sy Uy=24/23
OG61ee nepeaaTouHoe Uo6m UoGm = Uy Up
YHCJI0 peiyKTopa
MexoceBoe paccrosinue (v Usmeputh
Yroa nakiona 3yba mno Ba Cwm. puc. 3.6
BEPLUINHAM, T'paj
21
Yroa nakiona syba mo B f=arctg ————tg B,
ACJHTEJBHOMY  JHAMETPY, 2 +2
rpaa 20y
Moaysas  HOpMaJbHHI, My mp= ————cos B
MM (21 + 29)
Moayab TopuOBLIH, MM me my=my/cos B
Henntenbuslit nuamerp, dy dy=mz,
MM dy dy=myz,
Juamerput BepunH | day day=d,+2m
3y6beB, MM das dag=ds+2m
[llnpuna BeHIOB KoJec, by Hsmeputhb
MM . by

Kpurtepun onenkn:

«OtnuaHO» - paboTa OPopMIICHA B COOTBETCTBHM C 3aJlaHMEM B IOJIHOM O0OBEME, B pacyerax
OTCYTCTBYIOT OLITMOKH, C/ICITaHbI BHIBO/IbI.

«Xopomo» - pabora opopmieHa B COOTBETCTBHH C 3aJaHUEM B IIOJHOM 0ObeMe, B pacderax
OTCYTCTBYIOT IpyOBI€ OIIMOKH, CIICIaHbI BHIBOIBI.

VY IOBIIETBOPUTEIBHO» - paboTa 0GOpMIICHA B COOTBETCTBHH C 3aJlaHMEM B IOJHOM O0OBeMe, B
pacuerax OTCYTCTBYIOT IpyObIe OIIMOKH, KHHEMAaTHUECKasi CXeMa COJICPIKUT HETOYHOCTH.

«HeymoBieTBOpUTEIbHO» - paboTa BBHIMOJHEHA HE B IMOJHOM O0bEeMe, B pacyerax BbISBIICHBI

CYIICCTBECHHBIC OH_II/I6KI/I, KHMHCMATHYCCKasd CXEMa BbIUCPUYCHA C HAPYIICHHUEM IIpaBUII ECKI[,
OTCYTCTBYIOT BbBIBOBI.
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Tema 3.8. [TonmMNHUKU (KOHCTPYHMPOBAHHE MOAIIANMHHUKOBBIX y3JI0B)
IIpakTnyeckoe 3ansitue Ne 21
IToxGop u pacyer NOAMMINHNKOB KAa4YeHHs 10 JTMHAMMYECKOH rPy30M0ALEMHOCTH U
H0JITOBEYHOCTH.

Heab: noadupaTh MOAIIUIHUKA ISl OMOP BajlOB M OCEH, MPOBOAUTH IMPOBEPKY MOIIIMITHUKOB
KaueHUs Ha JI0JIFOBEYHOCTh

Bbinosinus padory, Bel Oyjaere:

ymembs:

- V1. npou3BOIUTH pacyeThl HA IPOYHOCTH MPH PACTSIKEHUH U CKAaTUU, CPE3€ U CMATHH, KPYYeHUU
U u3ruoe;

- V5. npou3BoauTh NOI00P U pacueT MOJIIMITHUKOB KaueHus;

- Y01.1 pacno3naBare 3amady W/uium npoOieMy B Mpo(EeCCHOHATBHOM W/WINM COLUATBHOM
KOHTEKCTE;

- Y01.2 ananu3upoBath 3aqa4y W/WiH MpoOJIeMy U BBLACTATH €€ COCTaBHbIC YacTH;

- ¥02.6 oneHuBaTh MPAKTUYECKYIO 3HAYMMOCTh PE3yJIbTAaTOB MTOMCKA;

- Y¥03.2 npuMeHsATh COBPEMEHHYIO Hay4YHYIO IPO(HECCHOHATIBHYIO TEPMUHOJIOTHIO.

MarepuanbHoe odecredyeHue: MocaJ0uHble MECTa M0 KOJIMYECTBY 00yYarouuxcs; pabouee MecTo
IIpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEPHET-PECYPChI, TUHEIKA, TPAHCIOPTHP, KapaHalll, JaCTHK.

3aganme:

[Tono6paTe NOAMMITHUKY KaueHUs JUIsl IPAMO3y0oil epenaun

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1.PaccMoTpeTs BEpPTHKAIbHYIO IIJIOCKOCTh W COCTaBUTh YPAaBHEHMUsS PpPABHOBECHS CHIIL,
JEHCTBYIOIUX HA BaJ.

2. OnpenenuTh peakiuu B MO IIHITHAKAX

3.0mnpenenuTs U3rudaroyie MOMEHTHI B BEPTHKAIBHOMN TNIOCKOCTH U TOCTPOUTH SMIOPY MOMEHTOB.

4.PaccMOTpeTh TOPU3OHTAIBHYIO IUIOCKOCTH U COCTaBUTh YPABHEHMSI PaBHOBECHUS CHIL,
JIEUCTBYIOILLMX HA BaJl.

5. OnpenenuTs peakiuu B MOAMIUITHUKAX

6.01penenuTh H3rudaroe MOMEHTHI B TOPU30HTAIBLHOM MIOCKOCTH U TIOCTPOUTH JMIOPY
MOMEHTOB.

7.0npenenuTh CyMMapHYyIO PEaKIHIO B MOAIIUITHUKAX

8.0mpenenuTh SKBUBAIEHTHYIO HATPY3KY

9.PacyuTaTh JONTOBEYHOCTH L, MiIH. 00,

10.0npenenuts 10ArOBEYHOCTH B 4acax L, ac.

11. C,I[eJ'IaTL BBIBOJBI O pAlMOHAJIBHOCTH 3a/IaHHOTO MOAIIHITHHKA.

dopma npeacraBjeHus pe3yJbTara:

Odopmiennass paboTa TPEeNOCTaBISETCA TMPENOAaBaTEI0 Ha TMPOBEPKY B TETPaad, WU TIO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro noprana MI'TY.

Kpurepum ouenku:

«OTINYHO» - B pEIICHUH OTCYTCTBYIOT OIIMOKU ¥ HETOYHOCTH.

«XO0pouIoy - AOMYIIEHO HECKOJIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyObIe OIINOKH.

«Y IOBJIETBOPUTENLHO»- TOMYIIIEHO He 0ojiee ABYX OMIMOOK.

«HeynoBneTBopuTenbHO»- 60j1€€ IBYX OMINOOK JTOMYIIEHO B PEIICHUH 3aauu.
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