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BBenenue

HoBasi skoHOMHMYECKass cUTyalusi, BO3pOCIIasi KOHKYPEHTHOCTh Ha PBIHKE
Tpy/Zia, TOBBIIEHWE TPEeOOBAaHUN K YPOBHIO MOJITOTOBKH KaJpOB 3aCTaBIISIOT
MEHSTh MOJXO/IbI K Opranu3anuu ooyuenus. OJIHa U3 OCHOBHBIX 33/1a4 - YCUJICHHE
NPAaKTUYECKOM  HANpaBJICHHOCTH INpenojaBaHus. PemieHue 93ToM  3amauu
Croco0CTBYET (POPMHUPOBAHUIO HABBHIKOB MPO(ECCHOHAIBHO - OPUEHTUPOBAHHOTO
MBIIJICHUS, CHUCTEMbl 3HAaHUW W  yMEHUH B  M3y4yaemMoill  oOriactu
npoheCCUOHAIBHOM EeSITETLHOCTH.

[IpeBpailieHrie HayKu B HEMOCPEACTBEHHYIO MPOU3BOJAUTENBHYIO CHILY BEAECT
K TOMY, YTO 3HaHHMS O MpPEJAMETaM E€CTECTBEHHO - MaTEMaTHYE€CKOTO IHKJa
CTAaHOBSITCA HE TOJILKO 0a30i JJIs OBJAQJACHHS CIENUATBbHBIMUA 3HAHUSMU: OHH
BBICTYMAIOT B Ka4eCTBE KBaTU(UIMPOBAHHOTO TpeOOBaHUS K PadOYMM MHOTHX
coBpeMeHHBIX Tpodeccuil. Bor mouemy mnpodeccuoHanmbHas HaMpaBIeHHOCTD
CTAHOBUTCSI HEOOXOJUMBIM YCIOBUEM IIpernojaBaHusi 0011eo0pa3oBaTeIbHbIX
npeametoB. [IpodeccronanbHas HampaBiIeHHOCTh OOy4YEHHS J1aeT BO3MOXKHOCTH
MOKa3aTh, KaK HW3y4yaeMbleé OCHOBBI HAyK HaXOJAT NPUMEHEHHE B IPAKTHUKE,
BIUSIIOT Ha  pa3BUTHE TEXHUKM U  TEXHOJOTMHU, Ha IPPEKTUBHOCTH
MPOU3BOJICTBEHHOM JIEATEIbHOCTH KBATM(PUIIUPOBAHHOTO pabOYEro.

CymiecTByeT HECKOJIBKO  TPAaKTOBOK  TOHATHS  «mpodecCroHaTbHAS
HaIPaBJIECHHOCTh TMpenogaBaHus». OgHa w3 HamOoJee TMOJIHBIX COCTOUT B
cnenyromieM. IlpuHmmn mpodecCHoHaIbHON HAMPABICHHOCTH IIPETOIaBaHuUs
3aKJII0YAEeTCs B CBOCOOPA3HOM HCIIOJIB30BAHUU TMEeAarormueckux cpencts. Ilpu
KOTOPOM  OO0ECne4YMBaeTcss  YCBOGHHE  Yy4YallUMHUCA  MPETyCMOTPEHHBIX
nporpaMMamMu 3HaHWUM, YMEHUW, HABBIKOB M B TO JK€ BpEMs YCIEUIHO
bopMUPYIOTCS MHTEPEC K JaHHOW mpodeccuu, IEHHOCTHOE OTHOIICHHE K Hel K
Hel, mnpodeccuoHalbHblE  KayecTBa  JIMYHOCTH  Oyayuiero  pabodero.
[lenarornyeckumMu CpeACTBaMH, CIYyXAlUMU pean3ainud npodeccuoHaabHON
HaIMpaBJICHHOCTH MPEMNO/IaBaHus, ABIISIIOTCS KaK 3JIEMEHTHI COJIepKaHUs 00yUeHHUS,
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B YAaCTHOCTHM XapakTep WUIIOCTPATUBHOIO MarTepuayia Uil  PacKpbITHUS
MPOTPAaMMHBIX TE€M, CHOCOOBI €ro CTPYKTYpPUPOBaHUSA, TaK U HEKOTOPHIC
KOMITOHEHTBI MPHUEMOB, METOZI0B U (hopM OOyUEHUS.

B cucreme HITO u CITO untepechl 00ydaromuxcs B ONMPEACICHHON CTENEeHU
yxe chOpMUPOBaAHBI, OHU HaIpaBJIeHbl Ha U30paHHyl npodeccuro. OIHUM U3
MOTHBOB, CTUMYJIUPYIOIIUX UHTEPEC K U3YUECHUIO TOTO WJIM MHOT'O BOIIPOCa Kypca
MaTeMaTUuKH, SBJSETCS €ro IMpakTH4ecKas 3HAYMMOCTh, CBS3b C Oyaylieu
npodeccuei.

[Tpomecc oOy4ueHUsT MaTEMaTUKE KEIATEIHHO OPraHU30BBIBATH TAaK, YTOOBI
BBI3BATh Y 00YYAIONIUXCS CTPEMIICHHE TTPUMEHSTH MOJTyYaeMble 3HAHHS, YMEHUS B
HOBBIX YCJIOBUSIX, JCHCTBOBaTh WHUIIMATUBHO, JOOMBATHCS OCYIIECTBICHUS
MOCTaBJICHHBIX 33Jla4, YMETh OTCTaWBaThb CBOI TOYKY 3PEHUS, OINHPASICh Ha
COOCTBEHHbBIC 3HAHUS U )KU3HEHHBIH OIBIT.

B 1aHHBIX METOAWYECKUX MaTepuajiax pPacKpbIBAIOTCS BO3MOMXKHOCTH
peanu3aluy CBSI3M MaTEMaTHYeCKOM W MpodecCHOHANbHOW MOArOTOBKH C
MOMONIBI0  JUIAAKTUYECKUX  MaTepHUasoB. [IpencraBieHsl  pa3aUYHBIC
IUAAKTUYECKHE MaTepHalibl ¢ NpoecCHOHATBHOM HaINpaBiIE€HHOCTHIO, MOKA3aHO
UX T[PUMEHEHHWE Ha Ppa3IMYHbIX JTanax YCBOEHUS Y4eOHOro Marepuia.

PaccmarpuBarorces ueny u npueMsl BBEICHUS B YPOK UCIIOJIb3YEMbBIX MATEPUATIOB.



1. InpakTudecKkue MaTepuabl U X (PYHKIMH

1.1.O01mas XxapakTepuCcTUKA JTUAAKTHYEeCKUX MATEPUAJIOB

B neparornueckou SHUMKIIONEANN JUIAKTHYECKUM MaTeEpUall ONPENEIIIETCs
Kak BHUJ Y4€OHBIX MOCOOWM, MCIOB3Ysl KOTOPBIM OO0yYarOUIUNCS OCYIIECTBISIOT
HEOOXOJIUMYIO JESATENbHOCTb [Ji BBIMOJHEHHUS TIOCTABJICHHOW TMepell HUMHU
yaebHoi 3amaun. [log «mocobusiMm» moapasyMeBaeTcsi Marephall, MPU3BAHHBIN
MOMOTaTh YYWTEN0 B MPOBEACHUHM y4eOHOro mpormecca. Mrak, camo Ha3BaHWE
«IMJTAKTUYECKUI MaTepuam TOBOPUT O €r0 Ha3HAYCHHH BBHITIOJIHATH CIIYKEOHBIC
GyHKIMM B COOTBETCTBHM C TOW WMJIM HWHOM JUAAKTHYECKOM 3ajayeil, TO €CTh
COJIEPKUT yKa3aHHE Ha pabouuil xapakTep W HapAxy ¢ GOpPMUPOBAHUEM 3HAHUMN
CITY>KUT LI€JISIM BBIPAOOTKH YMEHUN U HaBBIKOB.

BrisiBiieHbI MHOTHE PYHKIIMM AUAAKTUUYECKUX MATEpUaIoB. B OCHOBHOM 3TO
(GyHKIIMK,  HaANpaBJICHHbIE  HA  JOCTMIKEHHE  JIUJIAKTUYECKUX  LIEJICH:
WH()OPMAITMOHHOW, KOPPEKTHPYIOIeH, o0oO0marmiel, KoHTpoimpyomei. B
Ka)XJIOM KOHKPETHOM clly4ae ornpeJiefiecHHas: yueOHasl 1IeJib MOXKET peain30BaThCs
C TIOMOIIbIO COOTBETCTBYIOIIETO AWAAKTHUYECKOTO Marepuana. JluJakTudyeckue
MaTepualibl M0 MaTeéMaTUKE MIMPOKO HCHOJIb3YIOTCS MPU YCBOEHHUHM HOBOTO, €T0
3aKpEIJICHUH, MOBTOPEHHMM M NPUMEHEHUM 3HAHUM, TO €CTh Ha BCEX H3Tamlax
ycBoeHUs1 yueOHoW uHpopmanuu. J(unakTuueckuil martepuan MpPUMEHSIETCS s
aKTUBU3aLlMU TTO3HABATEJIbHOM JAESITEeNIbHOCTH, AU(GdEepeHIIMPOBaHUS O0yUeHUs,
MPOBEPKH MPOYHOCTH U CO3HATEIILHOCTH YCBOCHUS 3HAHUH.

Oco0eHHO cienyeT OTMETUTh JJOCTOMHCTBO JUIAAKTHUYECKUX MATEPUAJIOB IO
MaTeMaTHKe, UCIIOIb3YEMBIX NI UHAUBUIYaTbHON (POpMBI pabOTHI C YUAIITUMUCS.
B »TOM citydae 0HM MOTYT MPUMEHSATHCS B PA3IMYHBIX ESIX IJIs: (POPMUPOBAHUS
3HAHUW, YMEHUI, HABBIKOB YYalUXCs; MPOBEPKHU IPENOJaBaTeeM KadyecTBa HX
YCBOEHUS; pabOThI MO JIMKBUJAIMU M TMPEIYNPEKICHUI0 MPOOETOB B 3HAHUSX.
JlupakTuyeckuid MaTeprall TMO3BOJISIET O0ECTEYUTh COOTBETCTBYIOIIMM 00BEM,

CTCIICHb CJIIOKHOCTH KW TCMII pa6OTBI KaXXa0ro ydcHHKa, 4TO HCO6XOI[I/IMO IIpH
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WHIUBHTyJTBHOM MTOAXO0E K yJaluMcs. DTH cBoWCTBa 1eHHBI B ycioBusix HITO u
CIIO, mocKoMbKY Ka4eCcTBO MATEMaTHYECKON MOATOTOBKHU MOCTYIMAIONIMX B HUX
oOyyarommuxcsi He 0JIMHAKOBO.

B mpomecce 00yueHuss AMIAKTHYECKHME MaTepuasabl HalEJIeHbl Ha:
dopMHUpOBaHWE MaTEMAaTHYCCKUX 3HAHUH M YMCHHM, UMCIOIIUX OTHOIICHHE K
npodeccuu; MOArOTOBKY OOYyYalONMXCsl K MPUMEHEHUIO 3TUX 3HAHWW U YMEHUH,
OCYIIECTBIICHUIO IJIAHUPOBAaHUS W  CAMOKOHTPOJNSI B  MPOM3BOJCTBEHHOM
ACSTeNbHOCTH,  3aKperyieHHe Mpo(ecCHOHATbHOM  TEPMHHOJIOTHH W T..I.
Pa3BuBaromiee neiicTBUE 3TUX MaTEPUAIOB 3aKII0YaeTCs B (YOPMUPOBAHUU YMEHHI
pacmo3HaBaTh W TIEPEHOCUTHh 3HAHHMS MEXKIIHUKIOBOTO XapaKTepa,; TBOPYECKHU
MOAXOAWTh K PEIICHUI0 TPAKTUYECKUX 3a7ad, OTOMpaTh M HMX PEIICHUS
HEO0OXOAMMBIE CIIOCOOBI U METOJIbI, HAXOAUTh PAIIMOHAJBHBIE MYTH PEIICHUS, a
TaKKe€ B PACIIMPEHUU MPEACTABICHUM OOydaromuxcs o chepe MPUMEHUMOCTH
PKOHOMHOM DPacXOJIOBAaHUHU CBIPbS, TO €CTh (OPMUPYIOT TMOTPEOHOCTH K
ONITUMHU3AINU TPO(HECCHOHATBHOMN NeATEIHHOCTH.

Takum 00pazoM, poib AMAAKTHUECKUX MaTEpHUaJoB B y4eOHOM Mpolecce
Benuka. OHM  SBISIFOTCS  MaTepHaloM, IIOMOTAlOIIMM YCBaWBaTh 3HAHUA,
MPAKTUYECKUM CPEICTBOM (OPMHUPOBAHUS YMEHHMI M HABBIKOB. J[MmakTuueckue
MaTepHuaybl IO MaTeMaTHKE C MPO(eCcCHOHATHHOM HAMPABIECHHOCTHIO BBITIOTHSIOT
byHKIMKM OOy4eHHMsI, Pa3BUTHS, BOCIIUTAHUS, OpraHU3alMd Y4eOHOTO Tpoliecca u
BMECTE€ C TE€M HecyT crneuududeckue (QyHKIMU, MaTEMaTHYECKOTO arrapara,
COJICCTBHM PAa3BUTHUIO ATUX 3HAHUN B MPOPECCUOHAIBHBIX TUCIUTIIMHAX.

Beimonasass  BocnuTaTeNbHBIC (DYHKIMH, TUAAKTHUYECKUE MaTepuajbl C
npodecCHOHATEHON HAMpPaBIEHHOCTHIO CIIOCOOCTBYIOT Pa3BUTHIO MOJIOKHUTEILHOM
MOTHBAIIMM K  HW3YYCHHIO MaTeMaTuKH, (OCYIIECTBISII  CBS3b  MEXIY
MaTEeMaTU4YeCKOM U MPO(PECCHOHATBHON MOAr0TOBKOM), (POPMHPOBAHUIO B3IJISA0B
Ha MaTeMaTH4YecKue aOCTpakiMu KaK pe3ybTaThl OTPAXKEHUS PpPeaTbHOU
JICHCTBUTEILHOCTH M HAy4YHOrO OO0OOIIEHUsS; MPUYdYaOT OyAyImuxX padouux

CIICOMAJIMCTOB BBIIIOJIHATD pa60Ty B YCTAHOBJICHHBIC CPOKH.



1.2. HOCTpOeHHH METOAUKH MNPUMEHCHUHA NUIAAKTHYCCKHUX MATCPHATIOB C

npo¢ecCHOHAILHON HANPABJIEHHOCTbHIO

[IpodeccnonaibHO 3HAUMMbIE 3HAHUS M YMEHHUS KaK OCHOBA MOCTPOCHUS
METOJMKH TPUMEHEHUS JUJIAKTUYECKUX MaTepuagoB ¢ MNpodeccuoHaabHOM
HaITPaBJIECHHOCTBIO.

Junaktuueckue wMaTtepuaibl ¢ Mpo(ecCHOHANbHON HampaBIEHHOCTHIO
CO3/IAIOTCS. HA OCHOBE TEX 3HAHMM M YMEHUW [0 MAaTeMaTHKe, KOTOpPbIE
HETOCPEICTBEHHO WJIM OIOCPENOBAaHHO CBS3aHBl €  MPOohecCHOHATHHBIMH
3HAHUSIMU M YMEHUSAMU. B yueOHOM 3aBeieHUM 3a HUMH 3aKpENHIOCh Ha3BaHHE
npodeccoHanbHO 3HAYUMBIX. OJHUM M3 TJABHBIX YCJIOBHM IMOCTPOCHHUS
METOAUKH TPUMEHEHUS AUAAKTUYECKUX MATEpPHAJOB II0 MaTeMaTHUKE C
Mpo(eCCHOHAIBHON HANpaBiICHHOCTbIO SIBISIETCA OTOOP COBOKYMHOCTH 3THUX
3HAHUW U YMEHHI.

Pemienne 3agau mpodeccuoHalbHOrO OTOOpa clieyeT HauuHaTh C
MOHUMAHUS TOTO, KAaKKEe UMEHHO TPeOOBaHMS MPEIBIBISIOTCS K YEIOBEKY JaHHOU
npodeccuu, KaKUMH BUAAMU JICSITEIILHOCTH €MY MPEJCTOUT OBIAICTh.

[IpodeccrnonaibHO 3HAYMMBIE 3HAHUS U yYMEHHUS MO MaTEMaTUKE MOTYT
OPUMEHSATBCSA B «TOTOBOM BHJE» IS (QOPMUPOBAHUST HAa UX OCHOBE
npoecCHOHANbHBIX ~YMEHUW U  HaBBIKOB, TEOPETUYECKOrO0 0OOCHOBAHUS
NPAKTUYECKUX JAEUCTBUM U T.A. DTU 3HAHUSA ITOMOTAIOT OCMBICIUTH CYIIHOCTh TOM
WIM WHOW IIPOM3BOJCTBEHHOM OIEpallMU; IOHATh IPUHLMIIBI YCTPOMCTBA H
NEUCTBUA OpYIui Tpya, CIIPaBeATMBOCTh TpeOOBaHUs 0€30MIaCHOCTH TpyAa.

PaccMoTpum mnpuMep Takux MaTeMaTUYE€CKUX 3HAHUM, KOTOPBIE IOCIE
BBEJICHUS UX B KypC MaTeMaTUKHU MOTYT ObITh UCIIOJIb30BaHbI JIJI1 TEOPETUUECKOTO
000CHOBaHHUs  HEKOTOPHIX  MPOW3BOJCTBEHHBIX omepanuidi. Tak, 3HaHHE
COOTBETCTBYIOIIMX aKCUOM M TEOPEM CTEPEOMETPUH 0OOCHOBBIBAECT MPABHIHLHOCTD
CIIOCOOOB BBITIOJIHEHUS ACUCTBUN MacTepa OTACIIOYHO — CTPOUTEIILHBIX paboT MpH
IIPOBEIIMBAHUM TTOBEPXHOCTEH M MPHUIAET OCMBICIEHHOCTh pabOTe C OTBECOM,

YPOBHEM U MPABUIIOM.



B kauecTBe XapakTepHBIX MPU3HAKOB MPOPECCHOHATHHO 3HAYMMBIX
MAaTEMAaTUYECKUX 3HAHUW U YMEHHU MOXHO MPUHATH CIEAYIOLIME: COOTBETCTBUE
OoTOMpaeMbIX 3HAHMM W YMEHHM LEIsIM MaTEeMaTHYECKON TMOJArOTOBKH; CBS3b
MaTEMaTUYECKUX 3HAHUW W YMEHHMA C colepxkaHueM mpodeccruoHaIbHOM
MOATOTOBKHU; OTPAXKEHHE OTOMpPAEMbIMU 3HAHUSIMH M YMEHHSMU TEHJICHIINI
Pa3BUTHS OTPACIIEN HAPOAHOI'O XO3SMCTBA.

CymiecTBylOT TpO(PECCUOHATIBHO 3HAYMMbIE MaTEMaTHYE€CKUE 3HAHUS,
KOTOpBIE TIEPBOHAYATBHO BBOJATCS, a 3aTeM (POPMUPYIOTCS HE TOJBKO Ha YPOKax
MAaTEMATUKH, HO U HA YPOKaX APYTrUX NPEAMETOB €CTECTBEHHO - MAaTEMATUYECKOTO
nukina (¢usuke, reorpapum u T.1.). OHM CHOyKaT I JIY4IIETO OCO3HAHUS
0OyYaronMMuUCs MPOU3BOACTBEHHBIX MPOIIECCOB, OMEPAILIMiA, JUIsl TMOBBIIICHUS UX
npoeccuoHanbHON TPaMOTHOCTH.

Psan npodeccuoHanbHO 3HAUMMBIX 3HAHUN U YMEHHI MOTYT IEpBOHAYAIBHO
dbopmupoBaThcs Ha TpeaMeTax MpodheCCUOHAIBHO-TEXHUYECKOTO IIMKJIA, 3aTeM
oboram@arbcsi W YTOYHSATBbCS Ha Yypokax Martematuku. [IpodeccrnonanbHo
3HAYMMbIE MATEMATHYECKUE 3HAHUS U YMEHUSI MOTYT IEPBOHAYAIIBHO BBOJAUTCS HA
ypoKax MaTeMaTUkH, a (OPMUPOBATHCS U MPUMEHSTHCA HAa YPOKaxX MaTEMaTUKH,
MpO(eCCUOHABHBIX TUCIUILINHAX U MPOU3BOJICTBEHHOM OOYUYEHUH.

Takum  oOpa3oMm, TpUMEHEHHWE  JTUAAKTUYECKMX  MaTepuajoB  C
npoecCHOHANBbHON  HANpPaBJICHHOCTbIO  TpeOyeT  BBISIBICHHS  IPU3HAKOB
npodeccoHaNbHO 3HAYMMBIX 3HAHUW M YMEHUH, a TakKe 0TOopa (COrIacHO 3TUM
pU3HaKaM U TpeOOBaHUSAM K 0TOOPY) COBOKYIHOCTH 3HAHUM U YMEHHUH U3 Kypca
MaTeMaTUKH, 3HAYMMBIX JUIS JaHHOM Tmipodeccur. YCTaHOBJIEHHE OTAaloB
MEXIPEIMETHOTO W MEXIUMKIOBOrO (OPMUPOBAHMS  BBIJCICHHBIX 3HAHUM
NOATBEPIUIIO TOJOKEHUE O HEOOXOAMMOCTH COOIIOJEHUS MPEEMCTBEHHOCTU B
mporecce WX H3ydeHus U 0003HAYMIO MECTO BBEACHUSA JUIAKTHYECKUX
MaTepuaioB ¢ MpohecCHOHATBHOW HAMpPaBICHHOCTHIO B CTPYKTYype YpOKa, a
UMEHHO TIPH aKTyaJn3allid OCHOBHBIX 3HAHWA W YMEHUH, (DOPMUPOBAHHHN W

3aKpETUICHUH HOBBIX MOHATUMA U CITIOCOOOB JICHCTBUM.
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2. IlpumeHeHne TNAAKTHYECKUX MATEPHAJIOB ¢ MPO(decCHOHATBLHOI

HAIPAaBJCHHOCTHIO HA YPOKAX MATEMATHKHA

2.1. DopMHUPOBAHUSA 3HAHUI U CIIOCO0OB JIeiicTBUHA NIPU (POPMYIHPOBKE

yueOHOM 3a1a4u

[Tpu pa3paboTke MUIAKTHYECKHX MaTepUajoB, OPUECHTUPOBAHHBIX Ha CBS3b
c mpodeccueii, OonplIoe 3HAYCHHE TNpUAAeTCs (OPMYITUPOBKE 3adaHHs. ITO
oOBsICHSETCST TeM, 4YTO (hopMa TIOCTAHOBKH 3aJIaHUsI OIPEICICHHBIM 00pa3oM
HaIpaBJsieT TO3HABATEIbHYIO JESITENbHOCTh oOydwaronuxcs. Pabota ¢ Takumu
TUAAKTUYECKUMHA MaTepualiaMu CIocoOCTBYeT (POPMUPOBAHUIO Y OOYHAIOIIMXCS
YMEHHI HaxOIUTh B MPO(EecCHOHATBLHOW CHUTYallMH CYIICCTBEHHBIC MPU3HAKH
MaTeMaTHYECKOTO TIOHATHS, TOJIBOAUTH OOBEKT TOJ TIOHATHE, HCIIOIH30BAThH
MOHATHUE B HOBBIX YciaoBHAX. OBnageHne NPo(ecCHOHATBLHO 3HAYMMBIMH
TeoOpeMaMH ¥ aKCHOMaMH TakKe TPEINoiaraeT yMEHHUE NPHUMEHSATh WX B
MpOo)eCCHOHAIBHBIX CHTYAIlUsSIX, OIMHMCAHHBIX B YCIOBHAX 3amaHus. [loaTomy
TUAAKTHYECKUA MaTepuan ¢ MpoPEeCCHOHAIIBHONW HAMpPaBICHHOCTHIO JIOHKCH
MpeaycMaTpuBaTh GOPMUPOBAHNE YMEHUS PUMEHSITh TEOPETUUECKHUE TIOJTOKCHHS
K pEIIeHUI0 MPaKTHIeCKuX 3a1a4. Kpome Toro, TuaakTuuecKue MaTepraibl TaKOTO
TUIIa MOTYT OBITh HANpaBJICHbl HA Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
BBIUMCITMTEIFHBIX HABBIKOB M Ipa@UUeCKHX YMEHHUH YyYallluXcCs, paclIupeHue uX
po(heCCUOHANLHOTO Kpyro3opa, (opmupoBaHUE OOMETPYAOBBIX YMEHUU W
HABBIKOB TIPU PabOTe C M3MEPUTEIBHBIMH MPUOOpaMH, TaOIHMIIAMH, CIIPABOYHOM
JIATEPATYPOU.

Jlns mpuUMEHEeHHS OUIAKTHYEeCKUX MaTepuajoB ¢ MpodecCHOHATBHON
HaIPaBJIECHHOCTHIO BAYKEH MPABUIILHBIN BHIOOpP CTPYKTYpPHI ypoka. Mcnons3oBanme
TaKMX MaTepHaioOB BO3MOXKHO Ha JIOOOM »JTame ypoka, HO dalle BCEro Hx
MPUMEHSIOT Ha dTamne 3aKpervieHus 3HaHWi, (OPMHUPOBAHUS YMEHHN U HaBBIKOB.
CtpyKTypa ypoka BKIIIOYAET TPU KOMIOHEHTA: aKTyalu3allusi OMOPHBIX 3HAHUMN, TO

€CTh IOBTOPEHUE 3HAHUM, HEOOXOAMMBIX JJIi HM3yYEHHs HOBOIO Marepuala,

11



CO3/IaHUE SMOILMOHAIIBHOTO HACTPOSI M TOTOBHOCTH YYaIIMXCS K BOCIPHUSITHIO
HOBOT'0; (POpMHpPOBAHHE HOBBIX IOHATHH M CIOCOOOB JCHCTBHI; NMpPUMCEHEHHE
3HaHW#, POPMUPOBAHUE YMEHUI 1 HABBIKOB.

Ha srane dhopmupoBanus 3HaHUN U CIIOCOOOB JICHCTBUM TTPH (POPMYITHUPOBKE
ydueOHOM 3amaun (QOpMyIMpPYyeTCs Ha3BaHUE KOHKPETHOTO TOHSATHS, (DOPMYIIbI,
TEOPEMBI, aKCUOMBI, KOTOPBIE HY’KHO «PacIiO3HaTh» B TaHHOM 3aJIaHUHU.

3ananue 1.

ITouemy cTaHmapTHHIA METAUIMYECKUU UHBEHTAPHBIN SILIUK U1 XPAHCHUS
TUIICA, CYXOW CMECH U T.A. HENb3sl cuuTaTh npu3Moii? Kakoe n3 cBOWMCTB MpU3MBI
HE BBITOJHAETCS?

B 3amanum 1 ykazaHHOE TeNO SBISIETCS MHOTOIPAHHUKOM, HO HE
BBINIOJIHAETCS. OAWH W3 BUAOBBIX IPU3HAKOB. B nanpHeleM yMeHHE HAXOIUTh
OpU3My Cpeau JPYTrux Teld TMOMOXKET YydauMmcs B HX HpodeccroHaIbHOM
MOJrOTOBKE, KOT/Ia MPUJIETCS IMOJICYUTATh IUIONIaAh MOBEPXHOCTH WU O0BEM
tena. Torma Ha sTane GOpMUPOBAHUS MOSIBISETCS BO3MOXKHOCTh MCIOJIb30BAHUS,
Hanpumep, (HopMyJbl IIIOMIAAN OOKOBOW IMOBEPXHOCTH MPU3MBI HAa YpPOKE IO
OJTHOMMEHHOU TeME.

OngauM U3 HEOOXOAMMBIX YCIIOBUN YCBOCHHS TOHSATHSI SIBISICTCS YMCHHE
MIPUBECTH €ro MpUMeEp. DTOU LIEIU MOKET CIYKUTh U AUAAKTUUECKUNA MaTepual.
Tak, npu ¢GopMHUpPOBAHMU TOHATUS Yyria MEXIYy IBYMS IEepeceKarolMMuUcs
TUIOCKOCTSIMH 33JJaHUSI MOTYT OBITh CJIETYIOIIUMHU.

3ananue 2.

B kakux cinyyasx Ha MpOU3BOACTBEHHOM MpPaKTUKEe BaM mpuXoauTcs UMETh
JEN0 C yrjaaMH MEXIy JByMsl MepeceKarluMucs Iiockoctsmu? I[IpuBegure
MIPUMEP U3MEPEHHS TAKUX YTIIOB IIPU BBIIIOJHEHUU MTPOU3BOICTBEHHBIX OIEPALUH.

3aganme 3.

KpoMkH yrioB, OTKOCOB M JApPYTHUX JAETaJeld 3[IaHUM HHOrAA OOpamiIsaroT
neHtamu wupuHoi 30-50 mm. [loa KakMM yriom K MOBEPXHOCTH HACEKAIOT JIEHTHI

3yOusom unu Tposinkoit? Kak Ha3piBaeTcst 3TOT yron?
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B nupakTudeckux wmarepuanax, MNpeAHa3HA4YeHHBIX M1 (HOPMUPOBAHUS
TEOPETUUYECKUX YTBEPKACHUH, MOXKHO MPEIIOKUTh OO0ydarolmuMmcs BbIOpaTh
HY)KHYIO JUIsl pelieHus ¢popMyiy; NOTpedoBaTh COMOCTABUTH JaHHbIE YKa3aHHOMN
TEOPEMbl U OTHOILEHUS MEXIY STUMH JAHHBIMU C KOHKPETHBIMH OOBEKTAMHU W3
POU3BOJCTBEHHOW MPAKTUKHU; CHAENaTh Ha OCHOBAaHWU BBINOJHEHHUS YCIOBHS
TEOpPEMBbl COOTBETCTBYIOIEE 3aKIIOUEHUE JJIi pPAacCMAaTPUBAEMbIX OOBEKTOB U
OTHOLUEHUHN MEXAY HUMHU.

[TocTtenenHocTh mepexoaa OT 3Tana (OPMHUPOBAHUS K ATany MNPUMEHEHHS
COCTOHT B TOM, YTO CHayaja (Ha starne GopMUpOBaHUs) B (HOPMYIHPOBKE yueOHOU
3aJladyl Ha3bIBAIOTCSI KOHKPETHBIE TMOHSATHS, aKCHOMBI, TEOpPEMbl, (OPMYIIbI,
KOTOpBIE CJEAyeT MpUBJIEYb, YTOObI BBINOJIHUTH 3aJlaHue. 3aTeM, Ha JTare
NpUMEHEHHUs], yueOHas 3a7a4ya B AUJAKTUYECKOM MaTepuaje ¢ npodeccuoHalbHOMI
HaIpaBJIEHHOCTBIO MOXET (OPMYIHpPOBATBCS M B HESIBHOM, CKPBITOM BHJIE
OTHOCUTEJILHO HOBOT'O KOMITOHEHTa 3HaHUH, TO €CTh 0€3 Ha3bIBaHUSI KOHKPETHOI'O
MOHATUS, (HOPMYJIbI, TEOPEMBI, AKCHOMBI, KOTOPBIE HY>KHO UCIOJIb30BATh.

3aganue 4.

3anonHuTEe TaONMIly pACHOJIOKEHUS IITYKaTypHbIX MHCTPYMEHTOB B
IPOCTPAHCTBE MO OTHOUICHHIO K IUIOCKOCTH OOpabaThiBaeMON MOBEPXHOCTH,
ucnons3ys 3Hak mnapamensHoctu (II). B ciyuae nepeceueHust miockocTeit
YKQKUTE€ UHTEPBaJIbl BEJIMYHMH YIJIOB, JOMYCKaeMbIX MO HopMaruBaMm. O Kakux

BHUAaX YIJIOB UJACT PCYb B 3a,ZIaHI/II/I?

HITtykaTtypHble MaasipHble
HHCTPYMEHTbI HHCTPYMEHTBI
MPaBUIIO COKOJI MOy TEPOK METOJIOM  «Ha|METO/I0M
CIUp» HaKJIaJIKy»

BepTuxanpnbie I Ot 30° 1o 60° |O130°10 45° |OT 70° 1o 90° |Ot 40° no 60°
MOBEPXHOCTH
(cTeHsr)
I'opuszonTanpHbIE II Ot 30° 1o 60° |O135°1045° |OT1 70°m0 90° |OT 40° 10 60°
MOBEPXHOCTH
(cteHsr)
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VYuebHasg 3amaya B JUJAKTHYECKMX MaTepualax, COCTaBISEMbIX IS
MPUMEHEHUS OJHOTO M TOTO K€ TEOPETHYECKOTO YTBEPIKICHUS, MOXET OBIThH
chopMyIMpOBaHa B pa3IMuHON (opMme.

Hamnpumep, 3amanue 5. J[aHbl qBa yTBEp)KICHHUS: a) yepe3 TPU TOUYKHU, HE
npUHAJJICKAIIUE OJHOU MPSMON, MPOXOJUT OJHA M TOJBKO OJHA IJIOCKOCTH; 0)
npsmas, MPOXOAsIlasl 4epe3 JIBE TOUKHU IUIOCKOCTH, JIEKHUT B ATOW ILIOCKOCTH.
OObsicHUTE, KakKuM OOpa30M OHHU TMOATBEPXKIAIOT MPABUIBHOCTh PACKIIAIKU
KUpOu4eil mpu padboTe ¢ mopsg0BKaMH.

3aganme 6.

Ha kakux TeOpeTHYeCKHX YTBEPKICHUSAX OCHOBAH IMPUHIMUII Pa3METKU
dbyHmamenTa v pa3OUBKHU Oceil 37aHus?

dopma npeabsABICHUS 3a/1aHNS 5 YIPOILIEHA IO CPABHEHUIO C 3aJJaHUEM 6: B
HEM Ha3bIBAIOTCS TEOPETUUYECKUE YTBEPKIACHUSA, JIECUCTBUE KOTOPBIX HYXKHO
MPOCIEIUTh MPU KOHKPETHOM MNPOU3BOJACTBEHHOM omepauuu. B 3aganum 6 u3
MHO’KECTBa TEOPETUUECKUX YTBEPXKIECHUM CIeayeT BHIOpAaTh MMEHHO HSTH JBa.
Takoii npuem npu pa3pabOTKEe NUAAKTUYECKUX MATEPUATIOB CO3JAET YCIOBUS IJIS
nepexoja OT pacrno3HaBaHUS MATEMATHYECKUX 3HAHUM B MNPOQPECcCHOHATBHBIX
CUTYaLUsAX K «MaTeMaTHU3alUN» CUTYaLIHM.

C mnomompl IUAAKTHYECKOTO  Marepuaia ¢  mpodeccrHoHambHON
HaIPaBJICHHOCTHIO OPraHU3yeTCs aKTyalau3alusl 3HAHWM, OIOPHBIX JJIl YCBOCHMUS
HOBBIX NMPOGECCUOHAIBHO 3HAUUMBIX TOHATUH U TeopeM. [IoBTOpeHre NpoxXoIuT B
HOBOH, MpodecCuoHaNbHON CUTYallUH, OTJIMYHOW OT TOM, B KOTOPOW ITH 3HAHUS
M3ydanuch. YdeOHas 3ajadya B JUJIAKTHYECKOM MaTrepuaie (Kak M Ha dTare
MPUMEHEHUS 3HaHUH) PopMyIUpyeTCs 371eCh B IBHOM U B HEsIBHOM Buje. OHAKO
BHOBb OJIHU M T€ K€ 3aJIaHUsl MOTYT OBITh MCIIOJB30BAaHbI HA PA3JIMYHBIX 3Tarax
ypoKa.

3aganme 7.

IIpy mmarieBaHuM wINAaTeNb JAEpXkKaT I1OJ PAa3JUYHBIMU yIJIaMH K
BBIPABHUBAEMOW MOBEPXHOCTH. [lokakuTe C MOMOINIBIO MHIMATENsl 0Opa3yembie

YTJIBI. Kakoii BeaWYuHBI OHU AOIMYCKArOTCsA, KaK 3aBHUCHUT BCJIMYMHA YyrJja OT
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TOJNIIMHBI cjiosl mariaeBku? Kak Ha3bIBalOTCA Takue Yribl B T€OMETpUU?
JIOMOJIHEHWEM K YCIIOBUIO 33JaHUS CIIY>)KUT NPOPECCHOHATIBHBIA HHCTPYMEHT-
LIMaTeNb.

3ananue 8.

BcenomHuTEe TIOCIIENOBATENBRHOCTD ONEpPALMA IMPU PA3METKE ITAHEIEH Ha
JECTHUYHBIX Tulomaakax. Kak 000CHOBaTh MPaBUIIBHOCTh PA3METKU IaHENEH,
MPUMEHSAS TEOPEMY O TMEPHEHIUKYISIPHOCTH JBYX MPAMBIX K IUIOCKOCTH?
Cremnaiite COOTBETCTBYIOIIMK PHUCYHOK, IOATBEPKIAIOIIMN Balll PACCYXKICHUS.
Kaxkast Teopema miiaHuMETPUU 37€Ch UCIOJIb3YETCS ?

3aganue 9.

[IpuBenute mpuUMep NEPEKPBHITUN 3AaHUM M COOPYKEHUU, MMEIOUIUX: a)
IPU3MATUYECKYI0; 0) IIUIMHAPUYECKYIO; B) CHEPUUECKYIO TOBEPXHOCTb.

3aganme 7. YMECTHO BBIOJIHUTH JIJIsl AKTyaJu3allMM 3HAHUN ydallluxcs Ha
ypoke 1o teme «[IoHsTHe 0 MHOrOorpaHHom yrie». A B TeMe «YTOJ MEXKIY JIBYMs
IJIOCKOCTSIMU» OHO JAaeTcsi Ha JTale MPUMEHEHHsS HOBBIX 3HAHUWA C LEJIbIO
OoOHapyXeHHUs] HAMMEHbBIIETO0 W3 JABYIPAaHHBIX YIJOB, 00Pa3yeMbIX IJIOCKOCTHIO
mmaresns ¥ 00pabdaTsiBaeéMOil MOBEPXHOCTHIO.

3aganme 8. Pa3pabotaHo Ha OCHOBE CONYTCTBYIOIIMX  CBS3€H
MaTeMaTHYeCKUX 3HaHUMU ¢ obenpodeccnoHalbHbIMU. Ero MOYXKHO MCIIONB30BaTh
C LENbl0 aKTyalIM3allud ONOpPHBIX 3HaHUKW B TeMme «OpTOroHAIbHOE
OPOEKTUPOBAHKUEY. TOT K€ MUIAKTUYECKHI MaTepuaj MPUMEHHM Ha ypoKax IO
TEME  «CBA3b  MEXAY TMEpPHEeHIUKYISIPHOCTbIO UM  NapaJUIebHOCTBIO B
MIPOCTPAHCTBEY.

3aganme 9. MoxeT ObITh MCHOJIB30BAHO MO YacTAM ISl (POPMUPOBAHUS
KOKIOTO0 M3 TIOHATUH «IpU3May, «UWIUHAPY», «cdepa» B OTAEIBHOCTH B
COOTBETCTBYIOIIMX OJHOMMEHHBIX T€Max. B mpeacTaBIeHHOM BHJIE OHO YMECTHO
JUIA aKTyaJI3alliy 3THX MOHATUHN MpHU Mepexoje, HaupuMep, K U3yYeHHI0 00beMa
LWIHHIPA.

MaremaTtuueckoe coJep)KaHHE TECHO CBS3aHO C MPOQPECCHOHAIBHBIM,

IIO3TOMY IIpH pa60Te C AUAAKTHYCCKUMHU MaTCpHalaMMU YaCTO HIPUXOAUTCIA
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IMpOBOANTH CpaBHCHHC, AaBaTb  TCOPCTHYCCKOC O6OCHOBaHI/Ie, HaXOIUTb
IMOATBCPIKACHHUC TCOPCTHYCCKHUM YTBCPXKIACHHUAM H IIOHATHAM B KOHerTHOI\/'I,

MIPOU3BOJCTBEHHOW CUTYyallUH U T.J.

2.2. Pa3pafoTka AMIAKTHYECKHX MATepHAJIOB C MNPogecCHOHATbHOMI

HalpaBJIC€HHOCTbIO

Takum o00pazom, ycioBUS pa3pabOTKH TUAAKTUYECKHX MaTEPHAIIOB C
poQeCCHOHAIBHON HAITPABICHHOCTHIO COCTOST B CIICIYIOIIEM.

1. ®opmynupoBKa y4eOHOTO 3a/T1aHUsI TOJDKHA!

- YYHUTHIBaTh OOYy4YAIOIIME €M ypOKa M HampaBisaTh IMO3HABATEIbHYIO
NEATEIbHOCTD oOy4Jaronmxcs Ha OBJIAJICHUE npodeccruoHanbHO
3HAYMMBIMU 3HAHUSMH U YMEHUSMH;

- CIMOCOOCTBOBAaTh PEIICHUIO IUIAAKTHYECKUX 3ajlad KaXKJIOro M3 H3TaroB
ypoOKa: aKTyaldu3alus OMOPHBIX 3HAHUW U CIIOCOOOB NEUCTBHI; (HOPMHUPOBAHUIO
HOBBIX TIOHSATHH W CIOCOOOB JEHCTBUI; MPUMEHEHUIO 3HAHWH, (HOPMHPOBAHUIO
YMEHMH U HAaBBIKOB;

- coaepKaThb CJIOBa - YyKa3aHUs K pEIIeHHIO (COMOCTaBUTh, CPABHUT,
JI0Ka3aTh, 000CHOBAThH, TPUBECTH IPUMEPHI U T.1I.).

2. Tekcr 3amaHus [OKEH OTpa)XaTh peAM3alMI0 MEXIMKIOBBIX U
MEKIIPEIMETHBIX CBSI3EH.

3.Conepxanue JUIAKTAYECKOrO MaTepuana MO BO3MOMXKHOCTH JIOJKHO
BKJIIOYATh CPEJICTBA MPEAMETHOMN WM U300pa3UTEIbHON HATJISATHOCTH.

[TonnMaHue 3HAYMMOCTH U3y4aeMoro Marepuaia B Oyayiei npodeccuy, a,
CJIeIOBaTeIbHO, M BOCIUTAHHE OCO3HAHHOT'O OTHOIIEHUS OOyYaroluxcs K
MpUOOpETaEMbIM MAaTEMaTUUYECKUM 3HAHHUSM JIOCTUTAETCsl HE TOJBKO 3a CYET
OPUEHTUPOBKH COAECPKAHUS AUAAKTUUECKUX MaTepHalIoB Ha MpodecCHOHATbHBIC
3HaHusa. CylIeCTBEHHBIM 3]I€Ch  SIBIISIETCS BBIOOp TMpUEMOB pabOThl ¢
auaakTideckumu - matepuanamu.  CBoeoOpasue marepuaia  oOyCIIaBIMBAECT

HCIIOJIb30OBAHUEC TAKUX IIPHUCMOB, KOTOPLIC IIPpUYyYdaln OBI O6yanOIHI/IXC$I K
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CaMOCTOSITEIbBHOMY MBIIIJIEHUIO, AKTUBHOM ITOMCKOBOM JEATEIBHOCTH Ha YPOKE,
BbIpabaThIBaIu Obl CTPEMJICHHE K OCMBICICHHOMY MPUOOPETEHUIO 3HAHMM, K UX
IIPUMEHEHUIO HA MPAKTHUKE.

Wtak, nuaakTuyeckue Matepuaibsl ¢ IpoeCCUOHATBHON HAPAaBIEHHOCTHIO
CIIy’)KaT CpEJICTBOM YIIPaBJICHUs I103HABATEIBHON JAESITEIBHOCTBIO O0ydYalnuxcsl.
OHuM npuMEHSIOTCS Ha J1I0OOM M3  3TanoB  mporecca (HOPMHUPOBAHHUS
MpOPECCHOHAIBHO 3HAYUMbIX MAaTEMaTUYECKUX TMOHATUA U TEOPETHUYECKUX
YTBEPKJICHHI: MOTYT OBITh 33/I€MICTBOBaHbl Ha YPOKE J10, TOCIIE U OJTHOBPEMEHHO

C BBCJACHHUECM HOBBIX 3HAHUH.
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IHNPUJIOXKEHHUA
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IIpnaoxenue A

3aganus IS o0VYaAroIMXxcs o npodeccun CBAPHINK

(RJIEKTPOCBAPOYHBIE Y TA30CBAPOYHBIC PA00THI)

Tema: «TexHMKAa M TEXHOJIOTHSI T'a30BOM M KHCJIOPOJAHON CBAPKH U Pe3KHU

METAJIJIOB)»

3agaua Nel
Haitaute BenMuMHYy CBapOYHOrO TOKa MPHU CBAPKE HUBKOYIIIEPOIUCTHIX
CTaJied B HI)KHEM IIOJIO)KCHHH, €CJIM JUaMeTp »JJeKTpoJa paBeH 3 MM.,

Kod(hpuIeHT nponopuroHaIbHOCTH 45 A/MM.

3agaua Ne2
Pemure mpeapiayliyro 3ajady MpU CBapKe B BEPTUKAIHLHOM IMOJOXKCHUH U

IIpr CBApPKE B ITIOTOJJOYHOM ITOJIOKCHHH.

3agauya Ne 3

[Tonp3ysick Tabnuieit yueOHuka («Pyunas cBapka» B.I1. @okunbix ctp. 59),
cocTaBbTe TpauK 3aBUCUMOCTH KOI(PPHUIMEHTA MPOMOPIHUOHAIBLHOCTH OT
aaMeTpa dJIEKTpoAa TMPU CBapKe HHU3KOYIIIEPOAUCTHIX crajei. Ompenenure 1o
rpaduky, KakuMm OyneT KOd(pQHUIIMEHT MPOMOPIMOHATBHOCTH, €CIU JHaMETP

anekTpoaa paseH: 1,2 mm; 1,4 mm.; 1,6 Mm.; 2 mm.; 2,5 Mm.; 3,0 mm.; 4,0 mm.

Tema: «Anmaparypa A/l ra30Boii CBaApKH METAJJIOB)

3agauya Ned
3
Jnst peskum cranmu  pacxoxyercs 1500 nm’/a  amerwniena. Onpenenute
TpebdyeMoe KOJUYEeCTBO METaHa JJisl TeX K€ YCIOBUH PEe3KH, €CIIU TEIJIONPOBOIHAS

CIIocoOHOCTH MeTana pasHa 8200 Kkxan/m>.
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3agaua Ne S5
Onpenenure CKOPOCTh PYYHOH KHUCIOPOAHOM PE3KM HUZKOYIIIEPOIUCTOMN

ctanu ToianmHou 10 Mm.

3agaua Ne 6

YT0oOBl ONpENEINTh KOIMYECTBO KUCIOPOJA, HAXOMAMIErOcs B OalIoHE,
HY’KHO BMECTUMOCTb OaJUIOHA B IM° YMHOXKHTh Ha JaBJICHUE B KIC/CM>.

Ecnu BMecTuMocTh 6amona 40 am’, nasnenue 150 kre/cm?, TO KOTUYECTBO

xucaopoaa B 6amione 40x150=6 000 am> wmm 6M°.

3agaua Ne 7

Jlnst onpeneneHus KOJIMYECTBa aleTuieHa OalyIoH B3BELIMBAIOT 10 U MOCIe
HAITOJTHCHHS Ta30M M TI0 Pa3HUIE OMPEACIISIOT KOJMYECTBO, HAXOISIIETOCS B
OajsioHe alleTUIICHA B KT.

Macca 6aiona ¢ aieTuieHoM 89 Kr.. mopoxHero — 83 Kr., clae0BaTeIbHO,
KOJIMYECTBO alleTUJieHa B OaJJIOHE paBHO: 10 Macce 89 — 83=6 kr.; mo 00béMy 6;
1,09=5,5 m* (rme 1,09 kr./M> — MIIOTHOCTH alleTHIEHa IPH aTMOC(HEPHOM JaBICHUM

u temneparype 20°C).

3agaya Ne 8

N3 — 3a 6ompiioro koddduiiienra 00bEMHOTO paCIIMPEHUsT OAJITOHBI IS
COKMDKEHHMS Ta30B 3anoyHsI0T Ha 85 — 90% ot 001iero oobEma.

CKOIBKO 1M° JKUIKOTO NPONAH — OyTaHa MOXHO HAIWTh B OalJIOH

BMECTUMOCTBIO 55 1M>?

3agauya Ne9
N3BecTHO, uTo Ha 1 AM> BMecTuMocTH 6ayutona HanuBatoT 0,425 kr. YKuakoro
nponan — OyraHa. CKOJbKO Kr. mpomaH — OyTaHa HY)XHO HaJIUTh B OaJlJIOH

BMeCTHUMOCTBIO 40 mm>?
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3agauya Ne 10
Paccuutath auameTp NpUCaTOYHON IPOBOJOKHM M MOIIHOCTH CBAapOYHOTO

IJIaMCHH IJIA IIPaBOBOTO criocoba CBApKH, CCJIU TOJIIHWHA MCTAJlJIa 8 MM.

3amaua Nell
VYkaxuTre, B KakKUX Mpelesiax MOXKET U3MEHSATHhCS MOIIHOCTh TUIAMEHHU IS

MIPaBOro cnoco0a CBapKu, €CJIM TOJIIIHHA CBAPUBAEMOr0 METaia 6 MM.

Tema: «CBapounblii TpanchopmaTop»

3agaua Nel2
UeMy paBHO HampspKEHHE Ha BBIXOJE oHO(MA3HOTO TpaHchopMaropa, eciu

KOJIMYECTBO BUTKOB nepBUyHOM 06MoTKH 3000, a BTopruHoii — 50.

3agauya Ne 13
Omnpenenure kodbdummeHT TpaHchoOpMallMd W HAMPSOKEHUS HA BBIXOJIC
Tpéx(dazHoro TpanchopMaropa, €ciau KOJIHMYECTBO BUTKOB MEPBUYHONH OOMOTKU

5 000, BropuuHoii — 850.

3agaua Nel4
OnpenenuTs NONYCTHUMBIA CBAapOYHBIM TOK JUIi HMCTOYHMKA, B IIACIOpPTE
KOTOPOr0 HOMUHAJIbHBIN TOK paBeH 500 A W MpoIOKUTENBHOCTh pabOThl paBHA

65% mpu yCI0BHH, YTO UCTOYHHUK paboTaeT HempepbIiBHO Oosiee 10 MUHYT.
3agaua NelS

Omnpenenute ponyctumbiii [IPn cBapounoro TtpancdopmaTopa mpu TOKe

1200A, ecnu o naciopty HoMUHaNIBbHBIN TOK paBeH 1000A u [TPu=75%.
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3agauya Nel6
Haiinure BpeMs XOJOCTOro XOJa, €CId IPOJOJIKHTEIBHOCTH PabOThI IO

nacrnopty 60%, a Bpemsi CBapKu 5 MUHYT.

3agaua Nel7
Haiinure npoaoibKUTENBHOCTh BKIIOUEHUS TpaHcopMaropa, e€ciau Bpems

ceapku 10 MuHyT, a Bpems nay3sl 4 MUHYTHI.

Tema: «CBapHble coequHeHns: U WBbl. OCHOBHbIE CBEJCHUSI O CBAPOYHOI

ayre»

3agaua Nel§

Halimute MakCcuManbHYIO Harpys3ky, Ipy KOTOpPOH MOXET paboTaTh cBapHas
KOHCTPYKLMSI, COOTBETCTBYIOIIASl CIEAYIOIIMM JaHHBIM: JUIMHA IIBa 2 M.,
TOJIIMHA CBAPHOIO MIBa 3 MM., JONYCKAEMOE HANPSIKEHUE NPU PACTSHKEHUU 12

KI./MM>.

3agauya Ne 19
Kaxoil ToNMIMHBI METaNT HY>KHO B3SITh, YTOOBI KOHCTPYKIIMS (CTHIKOBOM IIOB)
pabotana mpu Harpyske 2000 kr., ecnu jainuHa mBa 0,2 M., a JolyckaeMoe

HaNpsOKEHHE [TPU PACTSKEHUHU 4 KI./MM?,

3apaua Ne2(
Kakoii nomkHa ObITH TOJNIIMHA METajla JJisi CTBIKOBOTO COEIUHEHHUS, €CIIH
navHa mwBa 0,4 M., JOIMyCKaeMoe HalpsDKeHUE IpH CKaTHU 15 Kr./Mm?, mpuuem

KOHCTPYKIIMA JOJKHA paboTaTh mpu Harpy3ke 6 600 kr.
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3agauya Ne21l
PaccuuraiiltTe Ha DPOYHOCTH CBAPHYK) KOHCTPYKLIHMIO HAXJIECTOYHOIO
COEIMHEHHUs], €CIM JIONyCKaeMOE€ HanpsHKEHWE HallaBlieHHoro weramia 10

Kr./MM?, JuliHA 1mBa 1 M., JJIMHA KaTeTa 3 MM.

3agaua Ne22
Omnpenenute HanOOJbIIEE JOMYCTUMOE YCHIINE, KOTOPOE CMOXKET BBIICPKATh
CBapHas Tsra, BHINOJHEHHAs U3 IBYX yacTed mojockl craid CT3 TONILMHON 5 MM.

U mupuHoi 150 Mm.

3agaua Ne 23
Onpenenute JMHY IBa CThIKOBOro coeauHeHuss npu N=1 000 000 H,

tonuuHa Metaiuia 0,01 m. PacuétHoe conporusnenue 230 MITa u m=0,8.

3agaua Ne24
OnpenenuTs  KOJAMYECTBO  HAIUIABJIECHHOTO  MeETajjla TMpU  CBapkKe
BBICOKOIIPOM3BOAUTEILHBIMU dJIEKTpOAaMU, 3Has KodpduimeHT HamnaBku Ka=15

r/Axu, cuiy cBapodyHoro Toka 450A 1 ocHOBHOE BpeMst cBapku 120 MUHYT.

3agauya Ne25
Haitnute 3¢ (eKTHBHYIO TEIJIOBYIO MOIIHOCTD JJII PYYHOM JTYTOBOM CBapKH,

€CJIM CBApOYHBIN TOK paBeH 90A, HanpskeHue Ha qyre=25B.

3amauya Ne 26
CBapka MpPOU3BOAMUTCS TOJICTONOKPBITBIMU 3JeKTpogaMu TokoM 300A,
kodddunreHT HariaBkd paBeH 11 r/Axd. CKoNbKO MeTamia MOXET HaIlJIaBUTh

cBapIMK 3a 1 yac ropeHus nyru?
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3agauya Ne27
CBapka NOpPOU3BOJUTCS TOJICTONMOKPBITBIMU 3JeKTpogamMu TokoM 300 A,

kod(unneHT HartaBku paBeH 11 r/Axy, miomaab MomnepevyHoro ceueHus mna 1,1

cm?. Haiiure cKOpOCTh CBAPKH.

Tema: «CBapuBaemMocTh cTajein»
CBAPUBAEMOCTBb -  cnocodHocTh  MeTauioB  00Opa3oBBIBATH
KAUEeCTBEHHOE CBapHOE COEAMHEHHUE, YAOBJIETBOPSIOLIEE 3KCIUTyaTallHOHHBIM

TpeOOBaHUSIM.
9KBUBAJIEHTHOE COAEPKAHUE  VYIJIEPOJA Cixxk -

KOJIMYCCTBCHHAA  XApPAKTCPHUCTHUKA CBAPHUBACMOCTHU. Omna OIIpeaAcIICTCA 110

dbopmye:

Cxk=C + Mn+Cr+Mo +V + Ni+ Cu,

20 10 15
rae C — conepxanue yriepoaa, %o;
Mn, Cr... - coepkaHue JErupyromlunx 3JIEMEHTOB, %.
I'pynna ceapuBaemoct Cak, % Mapku crajei

I xopomast o 0,25 BkJ1.
Il ynoBneTBopuTenbHast Cspie 0,25 1o 0,35 BxiI
III orpannuenHas Cspiie 0,35 1o 0,45 Bk
IV mnoxas Cspiie 0,45
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Ipuioxenue b

3agaHus I 00VIAIIKUXCH 10 npodeccuu TOKApL — YHUBEPCAJ

Tema: «¥YrJibl MKy NPSIMBIMH U MJIOCKOCTIMID).

3agauya Ne 1

B kakux cinydasix Ha MPOU3BOJICTBEHHOMN MPAKTUKE BaM MPUXOIUIOCH UMETh
JeJI0 C yrjiaMd MEXAy IBYyMsl NepecekaronuMmucs miockoctamu? IlpuBenure
MpUMEpP HU3MEPEHMS TaKUX YIJIOB TMPU BBIIOJHEHUH IPOU3BOJCTBEHHBIX

oneparui?

Tema: «IIpu3HaK NepHEeHANKYJISIPHOCTH MPSAMOI U IVIOCKOCTH»

3agaua Ne2

BcnomuuTe crnocod mpoBepku NEPHEHIUKYISIPHOCTHA TOPIAa K OCH JAETAIIU C
MOMOIIBI0 yrojdbHUKa. OOOCHYHTE €r0 CIPaBeIIMBOCTh, UCIIONB3YS TOKA3aHHBINA
MPU3HAK.

Ha pucynke mnoka3zana Qukcamusi MOJIOXKEHUW YrojdbHHUKAa OTHOCHUTEIIBHO
WIMHAPUYECKON MOBEPXHOCTU U TOPLIOB JETaJIH.

K 3amanuto npuiaratotcs A€Tajau, yrojabHUK.

C mnomomiplo mpenojaBaTens oOydarongecss OOBSCHSIOT, YTO OAWH W3
KaTeTOB  yTrOJbHMKAa  CHauajla  yCTAHABJIMBAIOT  BIOJIbL  OOpa3zyrolen
HWIAHAPUYECKON OBEPXHOCTH MapaIeIbHO OCU JETAJIH.

3aTeM ONPEAENSIOT MOJIOKEHUE BTOPOrO0 KAaT€Ta OTHOCUTEIIBHO MIOCKOCTH
Topma. AHAJIOTUYHO PACCMATPUBAIOT MOJIOKEHUE KAaTETOB YTOJbHUKA NS JTF000H
napyroit oOpasyromiei. Eciiim BTOpo# KaTeT yrojbHHKAa BO BCEX CIydasx JICKHUT B
IUIOCKOCTU TOpILAa, TO JEJIAETCA BBIBOJ, UYTO OCh JETAIM MEPIEHAUKYISIPHA
IJIOCKOCTH TOpIa. 3aTeM O0YyJaroIIMMCs TpeiaracTcsi yCTaHOBUTh CBSI3b MEXKITY
NPU3HAKOM  TEPHEHAUKYJIIPHOCTA H  crocoboMm  mpoBepku. Ilpum  9T0
pEeKOMEHAYyeTCsl 0OpaTUTh BHUMaHME Ha TO, YTO JUISI PaIllMOHAJIBHOTO crocoda
poBepKU (MEPIEHIUKYJISIPHOCTH OCH JIETAIM K IUIOCKOCTH TOPIa) HEOOXOAUMO U

JIOCTaTOYHO BBINOJHUTH JBa u3MepeHus. Ilocie »3Toro 1enecoodpasHo
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MNpCAJIOKUTL  ydalllUMCA  IIPOBCPUTH  MCPIICHAUKYJIAPHOCTL OCHM  JICTAJIM K

IJIOCKOCTH BTOPOT'O TOPIIA.

a

2
= A
g ; . ' ™ . 4 '“-:“
| ._:\., \
;ﬁ—_—«@-gg——--—-— e
b D250 o
3agaua Ne3

YT0oOBI IPOBEPUTH BEPTUKATBHOCTH CBEPJIA K INIOCKOCTH CTOJIA, HA KOTOPOM
YCTaHABIMBAETCA JETallb, K HEMY MPHUKIAAbIBAETCS YTrOJbHUK C JABYX CTOPOH.

JlocTaTo4vHO JIK 3TOro0?

Tema: « Tesa BpameHus»

3agaya Ne 4

B munuHapuyeckoil 3arotoBke aumamerpoM Bs um gmuHoit 1 TpeOyercs
U3TOTOBUTH CKBO3HOE LIMJIMHAPUYIECKOE OTBEPCTHE C (PUKCUPOBAHHBIM AHAMETPOM
onHoro u3 ocHoBanuii D <« D3. Ilpu kakom amamerpe apyroro ocHoBanus (1
IJIOU[alb TOBEPXHOCTH 3TOrO OTBEPCTHsl OyJaeT HauOOoJbIIed M TEM CcaMbIM

obecrieuuT OOJIbIIIee TPEHUE B COCTMHEHUH ¢ TTPOOKO ?
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3agaua Ne 5

TpebOyercs mpodpesepoBaTh CTATBHYIO NPSIMOYTOJbHYIO TUTAaHKY 35B;.
OOywamuiics  u3MepwJl  Harperyro B mpouecce  o0paOOTKM  JeTaib
IITAHTEHIUPKYJIEM ¢ TOYHOCTBIO 0,05 MM. B MOMEHT HM3MepeHHs TeMIiiepaTrypa
naHku Obuia 1y = 420°, a geiictBuTenbHbI pazmep H, = 34,9 mm. OnpenenuTs,

6YI[€T JIX ACTAJIb ITOCJIC OCTBIBAHUS YAOBJICTBOPATH ITOCTABJICHHBIM Tpe6OBaHI/I$IM.

3agaua Ne6
B oTBepcTHH BTYIKH C HAPY>KHBIM JUaMETPOM V Ha HEKOTOPOM PACCTOSTHUM
OT ee¢ Toplla BBITAUMBACTCsA KaHaBKa aumamerpoM €. BreiBemute dopmyny s

BBIYHUCJIICHUA JTUaMCTpa d.

3agmaua Ne 7

KopoTkue koHnuecKkue MoBepXHOCTH UHOTAa 00TAYUBAIOT MOAaueld BEPXHUX
caja3oK CyIIOpTa, IMOBEPHYTHIX Ha Yrojl, PaBHBIM yIUIy YKJIOHa KOHYycA.
Onpenenure yroj moBOpOTa BEPXHHUX Cala3oK, MPEABAPUTEILHO CIEIaB HY>KHbIC

HU3MCPCHUA ACTAJIH.
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Ipuioxenue B

3aganua 1Jsa o0yyawmmxcs mo npodeccun - cjJecapb 1o peMOHTY

ABTOMOOWJIEH

Tema: «IllepneHANKYJISIPHOCTD NPSAMON U IVIOCKOCTH»
3amaua Nel
Kak npoBepuTh, BEpTUKaJE€H JIM IITOK TMOPIIHA B  LWIAHIAPE

ABUTATCIIAA BHYTPCHHETO CropaHus K IIJIOCKOCTU TapCIIKH HOpH_IHSI?

Tema: «lnaunap»
3amaua Ne2

Brynka cenapaTtopa rpy30BOro ycTpoiicTBa umeeT GopMy MHMUIMHAPA,
BBICBEPJICHHOT'0 IO OcH. BHemHuii nuametp BTynku 20 MM, 1uamerp orBepcTtus 12

MM, JairHa BTyJiky 100 mM. Haiiogure miiomans AMaroHaabHOrO CEYEHUS BTYJIKH.

Tema: «O0beM NMJIMHAPA)

3agaua Ne 3
YeMy paBeH cyMMapHbIi pabouunii 06beM B aM® 10 HUIMHIPOB ABUraTess
AM3 - 740 (KamA3), ecnu auamerp ogHoro muiausapa 120 M., xon nmopiias 120

MM?
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3agauya Ne 4
[Toncumraiite cymMMapHbIi pabodnii 00beM B > 6 UUJIMHAPOB JIBUTATEIIS

AM3- 236, ecnu auametp muiauuapa 130 mMm, xox nopuiHsa 140 mm?

3agaya NeS
Halinute o0bem kamepbl cropanusi nsurarenst aromoowminss KPA3, ecnu

auametp nopHs 100 mm., xox nopuHsa 150 mm?

3agauya Ne6
Ha ckonbko yBenmuuuTcss 00beM KaMephbl CrOpaHUs JBUTATEIS aBTOMOOMIISA

I'A3 -53, ecnu quametp nopiHs 10 cM., xoa nopiiHs 9 cM?

Tema: [Li1omaas MOBEPXHOCTH UJIHHAPA»

3agaua Ne7

Brluncinure TMONHYH NOBEPXHOCTh KJalaHa JBUTATENsl BHYTPEHHETO
cropanus SIM3 - 236, ecnu BpICOTa €ro HNWJIMHApUYECKOW yactd 30 MM, BBICOTa
BCETO KJanaHa 45 MM, IuaMeTp MWIHHAPAYECKON yacTu 1 0 MM, [uaMeTp Tapesku

kiaranga 30 mM.

Tema: «IlapajiesIbHOCTH NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE)

3apaua Ne7

Pa3zmepsl ky30BoB camocBaioB MA3 — 205 u KPA3 COOTBETCTBEHHO
paBHBI (M):

6,07x2,64x2,44

6,72x2,39x2,18

Kaxkoii u3 Hux 0oJiee BMECTUTEIIEH?
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Tema: «Ilyomaas NOBEPXHOCTH MPU3MBD)
3amagya Ne 8

TpeOyeTcst oTmadpuTh OOKOBBIE TPaHU IITOKA, UMEIOLIEro (hOPMY MPU3MBI,
B OCHOBAHUHW KOTOPOM JICKUT NPSAMOYTOibHUK 12x16 MMm. Kakoil AnvHBI JOTKEH
OBITH IUTOK, YTOOBI IIOIIA b OTIIA0PEHHON NOBEPXHOCTU Oblaa 450 MM??
Tema: «IlapaniebHOCTH NPSIMBIX U IJIOCKOCTEH B MIPOCTPAHCTBE»
3agauya Ne 9

Kak npoBepsieT Ha MpakTUKe NapauieIbHOCTh OCEM TPEX BaJOB B PEAYKTOpE
(bpuKIHOHHOTO TIpecca?
Tema: «Iliomaas NOBEPXHOCTH UIHHAPA».
3agauya Nel0

Haiitn miomaabs MOBEpXHOCTH, KOTOPYIO HYKHO OYHMCTUTH MPU PEMOHTE
PEaKIMOHHOTO KOTJa IUWIMHIAPUYECKON (OpMBI, €clii JJIMHa KOTJia 8§ M., a
auametp 3,5M.
3apauaNell
OO6uuit mpoder apTomoduiis BA3 2106 3a pabouyto cmeny coctaBui 480 km. 13
HUX:

* 160 kM OH mpoexalt o rOpoly co cpeaHen cKopocThio 40 kM/4yac;

* 160 kM OH TTpoexa Mo Mocce co CKopocThio 90 KM/4ac;

* 160 xm npoexai mo aBTocTpajae co ckopocThio 120 km/4ac.
Pacxon Tomnusa: 7,8 nutpa Ha 100 kM. - HOMUHaJIbHAs CKOPOCTH;

* 9.5 nutpa Ha 100 kM. - MakcuUMaIbHasi CKOPOCTb;

e 11 nmutpoB Ha 100 kM. - TOPOACKOM UK.
2. PaccuuTaiiTe OTAECNBHBIM M CYMMapHBIM pacxol TOILUIMBA Ha INPEOIOJICHUE
Y4aCTKOB M BCETO MyTH.
3. Omnpenenure BpeMs, 3aTpayeHHOE aBTOMOOUJIEM Ha MPEOJI0JIEHUE BCETO MyTH
U KaXJI0r0 OTJIEbHOTO Y4acTKa.
4. PaccuuTaiiTe pacxoJ TOIJIMBA HA IIPEOJOJEHHE BCETO Y4YacTKa IyTH C
pPacUYeTHbIMU CKOPOCTSIMU IIPH YCJIOBHH JKCIUTyaTallud aBTOMOOWJISI B XOJIOJIHOE

BpeMsI IoJla ¢ y4€TOM TOTr0, YTO PacXo] TOIIMBA YBEIUYHUTCS B cpeaHeM Ha 12.5%.
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5. Tlonb3ysch JaHHOM TaOIUIICH:

ABtromoOmIs |HommHanbHas ckopocTh | MakcuMaibHas CKOpocTh | opoacKoi UK
CKOpPOCTb | Pacxop CKOpOCTb pacxon CKOpOCTb  |pacxof
KPA3 70 40 90 42 40 45
'A3-53 80 28 100 32 40 35
'A3-24 90 12 120 14 40 18
B A32 106 90 7.8 120 9.5 40 nu
Kawma3z 5320 80 36 100 39 40 42
Breimonnure:

* pacuer 1.2 jis aromoowmtst Kamas 5320;
* pacuer .3 g1 aTromoowtst I'A3-53;

* pacuet .4 gy atomoomist KPA3.
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Hpuiaoxenue I'

3aganusa s o0yuyawmmxcss 1o npodeccuu MACTEpP OTACJOYHBIX

CTPOUTEJILHBIX PA0OT

Tema: «Ilnomaas NOBEPXHOCTH MPU3MbI»

3agaya Ne .1

MoxxHO 1M uCHOAB30BaTh (OpMysy IUIomanu OOKOBOW TOBEPXHOCTH
OpU3Mbl JIJI1 HaXOXACHHUS MPUMEPHOTO pacxoja: a) pacTBopa, HIYIIEro Ha
nmobenKy moTonaka W (pusa'; 0) IUIMTOK, TPeOyeMBIX JUI MOKPHITUS IOKOJIS
KUJIOTO 37aHUs; B) MaTepuaia, MAYIIEero Ha MOKPHITHE TEHHUCHOTO KOpTa B T.
Carka? (OtBeT 000CHYHTE).

®pu3 — oOKpaluBaeMasi OBEPXHOCTb CTEH MEXAY MOTOJIKOM U MaHENbIO
(mpu oTCyTCTBHH ro0eIeHa) C MUHUMAaJIbHOU BBHICOTOM 50 MM.

3amaua Ne 2

Kakoe konum4ecTBO macThl, HAYyIIEHW Ha KIEEBYID OKpacKy roodeieHa
(OKpammMBaeMyr0 MOBEPXHOCTh CTEH MEXKAY MNaHEIbl0 M (PU3OM WM MEXKIY
MaHEeJBI0 U MOTOJIKOM (TIpH OTCYTCTBUH (h)pU3a) C MAaKCUMAIbHOU BbICOTOH 0,5 M.)
BbicoTor 0,7 M. g 10 ciykeOHbIX KOMHAT, CJIEAyeT BbIAATh OpuTrajae, €Ciu

pacxon mactsl 24 kr. Ha 100 m?? Pa3BepTka KOMHATHI JaHA HA PUCYHKE.

oo
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3agaua Ne 3
[Inan xomHaThl caemad B Macmrtade 1:200. Onpenenure pacxoa MeEJIOBOU
nacThl Ha MoOEJKy MOTOoJKa M (pu3a, eciau JyiMHa KoMHaThl Ha riaHe 30 M.,

wupraa 40 Mm., BeicoTa (pusa 0,5 mm., a Ha 100 M? Tpebyercs 24 Kr. HacThL

Tema: «CBoiicTBa nepneHANKYJISAPHBIX NPSAIMOH U IJIOCKOCTI

3amaua Ned

BcrioMHMTE 1OCIEN0BATENBHOCTh ONEpAallMi NPU pPa3sMETKE IaHelIed Ha
JECTHUYHBIX Tutomaakax. Kak o0ocHOBaTh MPaBUIBLHOCTh PAa3METKU IaHEIEH,
MPUMEHSIST TEOPEMY O MEPHECHAMKYISIPHOCTH JABYX MOPSMBIX K IUIOCKOCTH?

Cremnaiite COOTBETCTBYIOIINN PUCYHOK, IIOATBEPKAAIOIINMI Ballld PACCYKICHUS.

Tema: «MHoOrorpansbie yribn

3agauya Ne 5

[Ipy mmarneBaHuM IIIIATENb JEpXKAT II0J PA3IUYHBIMM  YIVIaMU K
BBIPAaBHHUBAEMON MOBEPXHOCTH. [lokaxkute ¢ MOMOIIbIO IIMaTenst oOpazyemble
yrael. Kakoil BenuuuHbl OHM pgomnyckarorcs? Kak 3aBUCHUT BelMyuHa yriia oOT

TOJIIIHUHBI CJIOsA mmatiaeBku? Kak Ha3pIBaroTCd TaKue YTJIbI B FCOMeTpI/II/I?

Tema: «O0beM nMpU3MbI»

3agaua Ne 6

[ToncumnTaiiTe pacxoj pacTBopa MpU YKIaAKe IUIMTOK B OMENIEHUU 6x4 M.,
€CJIM TOJIIMHA CTSDKKUA 16 MM., TonmuHa MPociaorku 7 MM. CKOJIBKO ToTpedyercs

IJIMTOK, eciv pa3mep mmTku 15x15x0,5 cm.?
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Tema: «Ilnomaabs NOBEPXHOCTH HUITHHAPA)

3agaua Ne 7

Pabounii OTIITYKaTypUBaeT BPYUHYIO KOJOHHY YJIYYIIEHHON IITYKaTypKOU.
CKOJIBKO BpEMEHHU eMy MOoTpedyeTcs, 4YTOObl OTIUTYKAaTypPUTh KOJIOHHY BBICOTOM 6
M., quametpom 1 M., cobmronast Hopmy Bpemernu 0,79 4. Ha 1m OtBetshl. 1) 14,24;
2) 6,1 4;3)0,74; 4) 8,1 u.

3agaua Ne 7 PaGounii oTIITYKaTypHBaeT BPYUYHYIO KOJIOHHY YJyYIIEHHOM
mrykarypkoil. CKOIBKO OH 3apaboTaeT, €clii KOJIOHHA HMEET BBICOTY 5,5 M.,
paauyc konoHHbI 0,5M., a HopMa pacueHku 46,6 kon. Ha 1 M ?
Otsetnl. 1) 19,1 py6.; 2) 7,7 py6.; 3) 4,2 py0.; 4) 1090 ko

3amaya Ne 8

[Ipu oTmITYKaTypuBaHUU BPYUYHYIO KOJIOHHBI paboyemMy nmoTpebdoBanoch 4 u.
Kakyto mnromags NOBEPXHOCTH OH OTIITYKaTypuBajd 3a | 4., eciu BbICOTa
KOJIOHHBI 7 M., tuameTp ocHoBaHus 0,8 m.?
Ortsertsl 1) 1,2 M?%; 2)14 M?; 3) 4,2 M%; 4) 5 M2

3agaua Ne 9

ITpu Hopme Bpemenu 0,79 4. Ha 1 M? paGoumii BpyUHYIO OTIITYKATypPHUBAET

KOJIOHHY BBICOTOM 8 M. 3a 4,8 4. Onpenenure q1uaMeTp OCHOBAHUS 3TOM KOJIOHHBI.

Oteetnl. 1) 1,2 M.; 2) 2,5 m.; 3) 3 Mm.; 4) 0,24 m.

Tema: «O0beM HUIMHAPA)

3agaua Nel0

Okazanock, YTO MapKUPOBKA HA TEXHUYECKUX JJAHHBIX PAaCTBOPOCMECUTEEH
CO - 80 u C - 863 crepmack. Kakue nsmeHeHus HCOOXOAMMO BBITIOJIHATH, YTOOBI
paccuuTaTth 00BEM pacTBopa B OyHKEpE Kaxa0ro pacTBOpOCMeECUTes?

Kaxas u3 popmyn [1Rh; [TRL; IIRh; I[Idh i B 3TOM ciiydyae monagoourcs?
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3amaua Ne 11

K »snektpomemanke [Js MPUTOTOBJIEHUS THUIICOONUIOYHOW MAaCTHUKHU
OpWIAralTcsl 4YeTblpe UWIMHIAPUYECKUX Oauka. 3a KaXIbld LMK paboThI
3anoJHAI0TCS Bce yeThipe Oauka. Kaxnabiii u3 0aukoB umeer nuamerp 350 mm., u
BbICOTY 430 MM. IIpoomKUTENBHOCT IIUKJIA TPUTOTOBIICHUSI MAaCTUKH, BKJIIOUas
3aChIINIKy U BBITPY3KY, cocTaBisieT mpuMepHo 10 muH. Kakoe KonmyecTBO MacCTUKHU
MO>XHO MIPUTOTOBUTH B TeueHUe | yaca HEmpephIBHON pabOThI?

3apmaua Nel2

Manspy TpeOyeTcss IOKpBITH MOBEPXHOCTh 0OmmIel mmromanso 200 M2
BuyTpeHHuii  nuamerp — pesepByapa  KpacKomyJibTa  PYYHOIO  JIEMCTBUSA
npubnu3uTeNnbHO paBeH 178 wmwm., Beicota- 715 M. H3BectHo, uyTO mpH
IBYKpAaTHOM NOKpbITHH pacxonayercs 480 r. kpacku Ha 1 m . Paccuunraiite, CKOIbKO
pa3 U KakuM KOJIMUYECTBOM BOJHOW KpacKW NPHUACTCA HAIMOJHATH paboueMy
pe3epByap, 4TOObI HE OCTABAIOCH U3ITUIIKOB.

VYkazanue. [Ipunsate maccy | 1. BOOHOM KpacKku paBHOM 1 KT.

Tema: «O0beM KOHYCa»

3agaua Ne 13

Ha cTpoutenbHbIX MIOMIaaKax MEeCOK XpaHAT B mrTadensx. [locne npuemku
BJIQXKHBIM MECOK YJIOXKUIU B IITa0EIb KOHMYECKOW (hOpMBI, pazMepbl KOTOPOIO
OKa3aJIUCh CIECAYIOUIMMU: JJIMHA OKPYKHOCTH OCHOBaHud | = 32 M., qiauHa mo
oTkocy a = 7 M. Onpenenutb 00beM NPUHUMAEMOr0 MECKa, YUYUTHIBAs CKUJKY Ha

BJIAKHOCTH Bo3ayxa 15 %.
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Tema: «®yHKUMsA, PAPUK QPYyHKIHH»

3agaua Ne 15

[Ipocnenute no rpaduky (QyHKUMU, KAK U3MEHSETCS BPEMsI CXBaThIBAaHUS
TUIICA B 3aBUCUMOCTH OT KOJIMYECTBA UMEIOIIEHCS JOOaBKH.

Kaxkoe xonnuecTBo 100aBKH (B MPOLEHTAX) CIEAYET BBECTH, UTOOBI BpEMS
cXBaThIBaHUs ObLTIO paBHO 20 MUHYT?

Yepe3 CKOJIBKO BPEMEHU 3aKOHYMTCS CXBAaTBIBAHWE THIICA, €CJIIM BBECTH B

BOJIOTUIICOBYIO cMeCh 1% mo00aBku?

1. ™Mum 1

10 |
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