MHUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUS POD
OI'BOY BO «bpsiHCKHI TOCYAAPCTBEHHBIN TEXHUUECKAN YHUBEPCUTET

(BI'TY)

[Nonmurexuuueckuii komemx (IIK BI'TY)

JOKYMEHT NMOAMNMMCAH
3NIEKTPOHHOW MOAMMUCbIO

Ceptudumkat: 00DF212636081B4F2FEC2C849AFF43F11D
Bnapeney: ®efoHnH Oner Hukonaesny
LeiictButenen: ¢ 27.07.2023 po 19.10.2024

. J

YTBEPXJIAIO
Pextop ®I'6OY BO
"BI'TY"

O.H. ®egonnn
«28» mas 2024 r.

METOINYECKHUE PEKOMEHJIALINUN
110 U3YyYEHUIO YUEOHOU JTUCUUILIIUHBI
OIILI.08 MaTtemaTuka B nNpo(pecCHOHAIBLHOM AeATEeJIbHOCTH

CroenuanbHOCTh:

YpoBeHb 00pa30BaHUs BBITYCKHUKA:
[IpucBanBaemas KBanupuKaIUs:
®dopma 00yueHHUS:

Cpok nonyuenust CITO no TTTICC3:

YpoBeHs 00pa3oBaHHs, HEOOXOIUMBIH ISt
npuema Ha ooyuenue no [TICC3:

15.02.16 TexHO10rHs1 MAIIMHOCTPOEHHUS

cpennee npodeccuonanbHoe oopazoanue (CITIO)
TexHUK-TeXHOIOT
ouHast

3 roma 10 mecques

OCHOBHOE 00111ee 00pa3oBaHue

bpsuck 2024



METOINYECKHUE PEKOMEHJAIIUN

10 U3YYCHUIO YU4eOHOH JUCITUTIIIAHBI
OIILL.08 MaremaTika B npo¢)ecCHOHAIBHOU 1eATEIbHOCTH
JUI coeuaiabHOCTH 15.02.16 TexHo10rus MAIIHHOCTPOEHUSI

Pazpab6oran(n):
— npenogasarens [IK BI'TY JIL.M. Kypamosa
MY paccMoTpeHa u 0100peHa Ha 3acelaHnuu
MPEIMETHO-IIMKIIOBOM KOMUCCHH « MOHTaX 1
TEXHUYECKas SKCIUTyaTalusl IPOMBILIIIEHHOTO
obopynoBanus» [IK BI'TY (manee — I11IK)
oT «28» mas 2024 r., nporokon Ne 7
IIpencenarens ITIK I1. I1. AHTpOmIOB
CornacoBaHo:

3amectutens aupekropa [MK
BI'TY no yuebHoit pabore JI.A.JTa3apeBa

© O.A. Xo0n111eBHUKOBA
© OI'bOY BO «bpsHCKHI TOCY1apCTBEHHBIN
TEXHUYECKUU YHUBEPCUTET



Conep:xkanue

CTp.
2321501 (535 0% (< 4
1. JIunakTHuecKue MATEPUATTBI U UX DYHKIIHHE ...o..vveenvereieeeieee e e e nnee s 6
1.1 O6mmas XxapaKTePUCTUKA TUTAKTHICCKUX MATEPHAIIOB ...e.vvvveeseveeesrsreeessneenssnns 6

1.2 TlocTtpoeHuss METOIMKH NPUMEHEHHS JUIAKTHYECKHX MaTepUaloB C
PO(PECCHOHATBHON HATIPABICHHOCTBEO ...vvvevvviesireessreesnseesneeesseeessneessnessnnessnessnnes 8
2. IlpumeHeHHME TUAAKTUUYECKUX MAaTEPUAIOB ¢ IPOopeCCUOHATbHON
HAIIPABICHHOCTHIO HA YPOKAX MATEMATHKH ....ovvvvvnrniiiiiis s 10
2.1. ®opMupoBaHUs 3HAHUH U CIIOCOOO0B ACHCTBHM NpH GOPMYIUPOBKE YueOHOMH
T D1 2 1 1 (T 10
2.2.PazpaboTka  JHMOAKTUYECKUX  MaTepHaioB  C  NpoQecCHOHAIbHON
HAITPABIEHHOCTBED .....ceeutteeeisteeeessseeesssesessseeaasseeeassbeeeasse e e sssse e e anbse e e anneeeannneneannnee s 15
00070 (07 XS5 1 & PP PP PPRPUPRRPPIS 17
[Ipunoxenue A. 3amanus i1 oOydaronuxcsi mo mnpodeccur  CBApPUIUMK
(37IEKTPOCBAPOYHBIE U TA30CBAPOUHBIE PAOOTBI) ...vvvvervveeireerireesireesnriesneesneeens 18
[Ipunoxenue b. 3amanus gt oOydaromuxcs Mo mpodeccuu TOoKaph —

D 250705 0172 1 SRR 24
[Tpunoxenue B. 3aganus s oOydarommxcs mo npogeccuu - ciecapb 1o
PEMOHTY ABTOMOOMIICH ... eeuveieieeeieeesitee st e st e e et sne e e s e s e s e s neeennee e 27
[Tpunoxenue I'. 3aganus Ay oOyyaromuxcst Mo NpoPpeccun — MacTep OTAETOUYHBIX

CTPOUTEITBHBIX PADOT ..veeuvvieirieiriesiteeaieeateeessseesiee e s e e s e st e e s e e ssneesnn e e snneeaneeenes 31



BBenenue

HoBasi sxoHOMMUecKasi cUTyalus, BO3pOCIIas KOHKYPEHTHOCTb Ha PBIHKE
TpyZJa, TOBBIIIEHHE TPEOOBAHUNW K YPOBHIO MOJTOTOBKH KaJpPOB 3acCTaBISAIOT
MEHSTb MOJIXO0/bI K Opranu3anuu ooydenusi. OHa U3 OCHOBHBIX 33J1a4 - YCUJICHHE
IIPAaKTUYECKOM  HAINPABICHHOCTH NpenojaBaHusA. Pemenue 93ToM  3amadn
CrocoOCTBYET (POPMUPOBAHUIO HABBIKOB MPOPECCHOHAIBHO - OPUEHTUPOBAHHOTO
MBIIIJIEHUSI, CHUCTEMbl 3HAaHMM W  yMEHUH B  H3ydyaeMod  oOsactu
po(eCcCHOHATIbHOM eI TEIbHOCTH.

[IpeBpalienre HayKu B HEMOCPEACTBEHHYIO MPOU3BOIUTEIBHYIO CUTY BEIECT
K TOMY, YTO 3HaHHUS IO MpeAMETaM €CTECTBEHHO - MaTeMaTU4YeCKOro IHKIIA
CTAaHOBATCA HE TOJbKO 0a30i A OBJAJEHUS CIEUUATbHBIMU 3HAHUSIMH: OHHU
BBICTYNAIOT B KadyecTBE KBaJU(UIMPOBAHHOTO TpeOoBaHUS K pabOYMM MHOTHX
COBpeMeHHBIX mpodeccuil. Bor mouyemy mnpodeccroHanbHas HanpaBIEHHOCTb
CTAHOBUTCS HEOOXOJIMMBIM YyCIOBUEM TIpernojiaBanusi 0011e00pa3oBaTeIbHbBIX
npeametoB. [IpodeccronanbHas HanpaBIeHHOCTh OOYYEHHs AT BO3MOXKHOCTH
II0Ka3aTh, KAaK H3y4YaeMble OCHOBbI HAayK HAaXOJAT NPHUMEHEHHE B IPAKTHUKE,
BIUSIOT HA  pa3BUTHE TEXHUKM MW  TEXHOJIOTMH, Ha 3S(OPEKTUBHOCTH
MPOU3BOJICTBEHHOM AEATEILHOCTH KBATU(DUIITUPOBAHHOTO paboyero.

CymiecTByeT  HECKOJBKO  TPAKTOBOK  TOHSTUA  «MpodeccuoHaibHas
HaANpaBJICHHOCTh TMpenojaBanus». OpHa u3 Hauboiee TMOJHBIX COCTOUT B
cienyromeM. [lpuHnun npodeccuoHanbHOM HANMPaBIEHHOCTH MpenojaBaHus
3aKJII0YAETCS B CBOEOOPAa3HOM MCIIOJIB30BAHUM IE€IArOrMYeckux cpenacts. llpu
KOTOPOM  OO0ECHEeYMBAEeTCs  YCBOGHHME  YYalIUMHUCS  MPEayCMOTPEHHBIX
nporpaMmMamMu 3HaHWM, YMEHHH, HaBBIKOB U B TO JK€ BpeMsS YCIEIIHO
dopMupyroTCS UHTEpEC K JaHHOW mpodeccuu, IEHHOCTHOE OTHOILIEHHE K Hel K
Hel, TMpodecCHOHAbHbIE  KadecTBa  JIMYHOCTH  Oyaymiero — pabodero.
[legarornyeckuMu CpeACTBAMH, CIyXallUMU peaau3aluuu MpodecCHOHaTbHON
HaNpaBJIEHHOCTHU NPEIOAaBaHUs, ABISIOTCS KaK 3JIEMEHTHI COJIEpKaHUs 00yUueHus,
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B YaCTHOCTHM XapakTep WUIIOCTPATUBHOTO Marepuaia s  PacKpbITUS
IPOrPaMMHBIX TEM, CIIOCOOBI €ro CTPYKTYpUpPOBaHHUS, TaK W HEKOTOpPbHIE
KOMITOHEHTBI IPUEMOB, METOJIOB U (JOpM OOyUECHHUSI.

B cucteme HITO u CIIO uHTEpechl 00y4daronuxcs B ONpeeIeHHON CTEIeHH
yke chopMHUPOBaHBI, OHM HaNpaBJCHBl Ha M3OpaHHy0 Tpodeccuro. OmHUM U3
MOTHBOB, CTUMYJIHMPYIOIINX UHTEPEC K U3YUYCHHUIO TOTO WJIM MHOTO BOIMpoOca Kypca
MaTeMaTUKH, SIBJISIETCS €ro NpakTUYecKas 3HAa4uMOCTh, CBSI3b C Oyayluen
npodeccueit.

[Iporecc oOyuyeHuss MaTeMaTUKE >KeJaTelbHO OPraHW30BBIBATH TaK, YTOOBI
BBI3BATh Y OOYYAIOIIUXCS CTPEMIICHUE NPUMEHSATh MOJTy4yaeMble 3HaHUS, YMEHHUS B
HOBBIX YCIIOBUAX, JEMCTBOBaTh HWHUIMATUBHO, JIOOMBATHCA OCYIECTBICHUSA
MOCTABJICHHBIX 3aJ]a4, YMETb OTCTaMBaTh CBOK TOYKY 3pPEHHS, OMUPasACh Ha
cOOCTBEHHBIC 3HAHUS U JKU3HEHHBIH OIIBIT.

B JaHHBIX METOOMYECKHX MaTepuajax pacKpbIBAIOTCA BO3MOXKHOCTH
peanu3alMyd CBSI3M MaTEeMaTHYECKOM U MPOPECCHOHAIBHONW TMOJTOTOBKH C
MOMOIIBI0  JAUJAAKTUUYECKUX  MaTepHaJioB. [IpencraBieHbl  pa3aUYHBIC
TUAAKTUYECKUE MaTepualibl ¢ MpodecCHOHATBHOM HAMpPaBICHHOCTHIO, MOKa3aHO
UX TPUMEHEHHE Ha pa3JIMYHbIX OJTalax YCBOCHHS Y4YeOHOTO MaTepuia.

P ACCMATPUBAKOTCS LCJIN U IIPUCMBI BBCJICHWA B YPOK UCIIOJIb3YCMbBIX MATCPHAJIOB.



1. IlnpakTnyeckue MaTepuasbl U UX PYHKIHA

1.1. O01mas XapaKTepUCTHKA JTUIAKTHYECKHUX MATEPHAJIOB

B nepgarornueckoi SHIUKIONEANN JUIAKTHYECKUN MaTeprail ONpeaeaseTCs
KaK BHJI YYEOHBIX MOCOOMH, UCIONB3Ysl KOTOPBIH OOYyYaromUCs OCYIECTBIISIIOT
HEOOXOMMYIO JI€ATE€IbHOCTh IS BBIIIOJHEHHS] TOCTaBIEHHON Mepell HUMU
yueOHoH 3amaun. [lon «mocobusiMu» moapasyMeBaeTCsi MaTepual, MPU3BAHHBIN
OMOTaTh YYUTEI0 B MPOBeACHMM ydyeOHoro mpoiecca. Mtak, camo Ha3zBaHue
«IUJIAKTUYECKUI MaTepuam TOBOPUT O €ro Ha3HAYEHHH BBITIOJIHATH CIIyKEOHbIC
(yHKUMHA B COOTBETCTBMM C TOM WJIM WHOM JHMJAKTHUYECKOW 3ajadeid, TO €CTh
COJICPKUT yKa3aHUE Ha paboumii XapakTep W HapsAxy ¢ GOpMHUpPOBAHWUEM 3HAHUU
CITIYKUT LEJISIM BBIPAaOOTKM YMEHUI U HABBIKOB.

BrlsiBiieHbl MHOTHE (DYHKUIWH TUJAKTHUYECKUX MaTepruagoB. B OCHOBHOM 3T0
dbyHKIMKA, ~ HamNpaBlIEHHbIE  HA  JOCTIDKEHHWE  JMJIAKTHYECKUX  IeJeil:
MH()OPMAIIMOHHOM, KOppEKTHUpYIolIel, o0oOmaronieii, KoHTpoJupytomeid. B
KaXXZIOM KOHKPETHOM CIJIy4ae OMpesesieHHass yueOHasl 1eJb MOXET Pealn30BaThCs
C TIOMONIBIO COOTBETCTBYIOLIETO AUAAKTHUYECKOTr0 Marepuana. [lunaktudeckue
Marepuagbl 0 MAaTEMATUKE IIHPOKO HMCHOJB3YKOTCS NPU YCBOEHWU HOBOTO, €0
3aKpEIJICHUH, TMOBTOPEHHMM M NPUMEHEHHM 3HAHUH, TO €CTh Ha BCEX I3Tamax
ycBOeHHUsI yueOHoW uHbopmarmu. [Juaaktuyeckuil MaTepuan MpUMEHSETCs s
aKTUBH3AIIMM TI03HABATEIHHON NEATeNbHOCTH, MudepeHnnpoBanrs 00ydeHUS,
MPOBEPKU MPOYHOCTH U CO3HATEILHOCTH YCBOCHHS 3HAHUM.

Oco0€eHHO cllelyeT OTMETUTh JOCTOMHCTBO JTUJAKTUYECKUX MaTE€pHaJIOB MO
MaTeMaTHKe, UCTIOIb3YEeMbIX IS MHANBUIYATEHON (DOPMBI pabOTHI C yUalTUMUCH.
B »TOM cityyae oHM MOTYT PUMEHSATHCS B PA3NIMYHBIX LENSIX AJis: GOPMUPOBAHUSA
3HaHWMM, YMEHMI, HABBIKOB YYaIllMXCs; MPOBEPKU MPENOAABATENEM KayecTBa HMX
YCBOEHHUS; palbOThl MO JUKBUAALMUU U MPEAYNPEKICHUIO NMPOOETIOB B 3HAHUSX.
JupakTuyeckuid MaTepuall TO3BOJISIET 00ECHeuYuTbh COOTBETCTBYIOIIMK 00BEM,

CTCIICHb CJIOKHOCTH W TCMII pa60TI)I KaXXJ10T0 Y4YCHHKA, YTO HGO6XOI[I/IMO Ipu
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WHIUBUyJIbHOM TIOJIX0/I€ K YUaniuMmcs. DT cBOMCTBa IeHHBI B ycioBusx HITO u
CIIO, mockoabKy Ka4ecTBO MAaTeMAaTHYE€CKOW MOJTOTOBKH MOCTYIAIOIIUX B HHUX
o0ydaromuxcst He 0JIMHAKOBO.

B mpomecce oOydyeHMS OUIAKTHYECKHE MaTepuaiabl HAICICHBl Ha:
dbopMHupoBaHWE MaTEeMaTHYECKUX 3HAHWM W YMEHHH, MUMEIONUX OTHOIIEHHE K
npoeccuu; MOATOTOBKY OOYYArOIIMXCSl K TMPUMEHEHHUIO 3TUX 3HAHUU U YMCHHH,
OCYIIECTBICHUIO TUIAHUPOBAHWUS W CAMOKOHTPOJS B  TPOW3BOJICTBEHHOU
NEATENBHOCTH;,  3aKpeIuieHHe MpodecCHOHANBHOW  TEPMUHOJIOTMH U T.J.
Pa3BuBaromiee neiicTBUE 3THX MaTEPUAIOB 3aKII0YAETCs B (POPMUPOBAHUHN YMECHHM
pacmo3HaBaTh W TEPEHOCUTh 3HAHUS MEXKIIMKIOBOTO XapaKTepa; TBOPUYECKH
MOJIXOMUTh K PEIICHUIO0 TMPAKTUYSCKUX 3a]ad, OTOMpaTh Uil WX PEIICHUs
HEOOXOMMBIE CITOCOOBI W METOJbI, HAXOAWTh PAIMOHAILHBIC MyTH PEIICHUs, a
TaK)K€ B PACIIMPEHUM TPEACTABICHUN O0ydaromuxcs o chepe NPUMEHUMOCTH
SKOHOMHOM pPacXOJOBaHUU CHIPbS, TO €CTh (OPMUPYIOT TOTPEOHOCTH K
ONTHUMU3AINUN TPOPECCUOHATLHON ACATEIHHOCTH.

Takum o0Opa3zom, poib AMJAKTUYECKUX MaTEpUANOB B y4eOHOM MpoIliecce
Benuka. OHM  SBISIOTCS MaTepuajoM, TIOMOTAIOIMM YyCBauWBaTh 3HAHWS,
MPAKTUICCKUM CPEJICTBOM (POPMUPOBAHUS YMEHHUW M HaBBIKOB. JlupgakTHyeckue
MaTepHaIbl TI0 MaTeMaTHUKe ¢ MPOPECCUOHAITBHON HATIPABICHHOCTHIO BBIMTOTHSIOT
byHKMKU 00ydeHuUs, pa3BUTHUS, BOCIIUTAHUS, OPTAHU3AIMN YYEOHOTO mpolecca u
BMECTC C TeM HecyT crenududeckue (yHKIMH, MATEeMAaTHYECKOTO ammapara,
COJICHCTBHUY PA3BUTHUIO dTUX 3HAHUHN B MTPOPECCUOHATBHBIX TUCITUTUIMHAX.

Boimonnsisi  BocnuTatenbHble  (QYHKIMHA, JTUAAKTAYECKAE MaTepuaibl C
po(heCCUOHATTFHOW HAMPABICHHOCTHIO CIIOCOOCTBYIOT Pa3BUTHIO MOJIOKHUTEIHHOM
MOTHBAIMA K HW3YYCHUIO MaTeMaTHKH, (OCYIIECTBISA  CBSI3b  MEXKAY
MaTeMaTHYeCKON 1 MpodecCHOHAIBHON MOATOTOBKOI), (POPMUPOBAHHUIO B3TJISI0B
HA MaTeMaTHYeCKHUe aOCTPaKIMW KaK pPe3yJbTaThl OTPAKCHHS peabHOU
JEUCTBUTEILHOCTH M HAay4YHOTO OO0OOIIEHUS; MPUYdYaloT OyAylIuX padouux

CIICOHUAJIMCTOB BBIIIOJIHATD pa60Ty B YCTAHOBJICHHBIC CPOKH.



1.2. TlocTpoeHusi MeTOAUKH TNPUMEHEHUSl JAUAAKTHYECKHX MATEPHAJIOB C

npo¢ecCHOHAIBLHON HANPABJIEHHOCTbIO

[IpodeccnonanbHO 3HaUMMble 3HAHUS M YMEHHUS KaK OCHOBA MOCTPOCHMS
METOJMMKU TPUMEHEHUS IUIAKTUYCCKUX MaTEPHAIOB C MpOoQecCHOHATLHON
HaIIPaBJIEHHOCTBIO.

JunakTuueckue MaTepualibl C NpOPEecCHOHANIBHONW HAINPaBICHHOCTHIO
CO3/al0TCSl HAa OCHOBE TE€X 3HAHUM U YMEHUHW II0 MaTEeMaTUKE, KOTOpPbIE
HEMOCPEJCTBEHHO WM  ONOCPEJOBAHHO CBSI3aHbl C  MPOQPECCHOHAIBHBIMU
3HAHUSAMHU M yMEHUSMU. B yueOHOM 3aBeCHHM 3a HUMH 3aKPEMHJIOCh Ha3BaHUE
npodeccroHanbHO 3HAYMMBIX. OJHUM M3 TJABHBIX YCJIOBUM MOCTPOEHUS
METOJIMKA TPUMEHECHUS JUJAKTUYECKHX MAaTepUajoB MO MaTEMaTHUKE C
npo(heCCUOHATPHOW HANPABIEHHOCTBIO SIBJIAETCS OTOOP COBOKYITHOCTH 3THX
3HAHUU U YMEHUM.

Pemenue 3amau mnpodeccuoHanbHOro O0TOOpa ClEAyeT HauYuHATh C
MOHUMAHMS TOT0, KAKUE€ UMEHHO TPEOOBaHUS MPEABSIBIAIOTCA K YEJIOBEKY JaHHOU
npodeccrun, KAKUMHU BUIAMHU JIEATETLHOCTH €MY MPEACTOUT OBJIAJIETh.

[IpodeccrnonanbHO 3HAYMMBIE 3HAHMS U YMEHHS 0 MaTeMaTHUKE MOTYT
NPUMEHSTBCA B «TOTOBOM BuUAE» Mg (GOPMUPOBAHHMS HA HUX OCHOBE
npoecCHOHaNbHBIX yMEHUW U  HaBBIKOB, TEOPETUYECKOTO 0OOCHOBAHUS
MPAKTUYECKUX JACHUCTBUN U T.J. DTU 3HAHUS MOMOTAIOT OCMBICIUTh CYIIHOCTh TOU
WJIM WHOM TPOU3BOJCTBEHHOM OIl€palvy; IOHITh NPUHLUMIBI yCTPOMCTBA H
NEUCTBUA Opyaull TpyJa, CIPaBeIIMBOCTh TpeOOBaHUsI 0€30MaCHOCTH TPY/Ia.

PaccMoTpuM npuMep Takumx MaT€MaTUYECKHMX 3HAHHM, KOTOPBIE IOCIE
BBEJICHUS X B KypC MaT€MaTHUKH MOTYT OBITh MCIOJIB30BAHBI ISl TEOPETUUECKOTO
000CHOBaHMSI HEKOTOpPBIX  IPOM3BOACTBEHHBIX omepauuid. Tak, 3HaHue
COOTBETCTBYIOIIMX aKCUOM M TEOPEM CTEPEOMETPUH OOOCHOBBIBAET MPABUIIBHOCTh
CrocOOOB BBHITIOJIHEHUSI ICUCTBUI MacTepa OT/IEIOUHO — CTPOUTENBLHBIX paboT npu
IPOBEIIMBAHUN TMOBEPXHOCTEH U MPUIAET OCMBICIEHHOCTh pabOTE€ C OTBECOM,

YPOBHEM M IIPABUIIOM.



B kauyecTBe XapakTepHBIX MPU3HAKOB MPOPECCHOHAIBHO 3HAYMMbBIX
MAaTeMaTU4YECKUX 3HAHUM U YMEHMU MOYKHO IPUHATH CIEAYIOLIUE: COOTBETCTBUE
OTOMpAEMBbIX 3HAHUW W YMEHUU IEJIsIM MAaTeMaTHYECKOW IOJTrOTOBKHU; CBS3b
MaTeMaTUYeCKUX 3HAaHUW W yMEHUU ¢ cojepkaHueM MpodhecCHOHATBHOU
MOJTOTOBKHU; OTpPa)KEHUE OTOMpPAaeMbIMU 3HAHUAMH W YMEHHSIMHU TEHJICHUUN
pPa3BUTHS OTPACIIEN HAPOJHOTO XO3IMCTBA.

CymiecTByloT npo(ecCUOHANBHO 3HAUYMMble MaTEMaTUYECKUE 3HAHMS,
KOTOpbI€ NIEPBOHAYAILHO BBOJATCS, @ 3aTeM (POPMHUPYIOTCS HE TOJBKO Ha ypoKax
MaTeMaTUKH, HO U Ha YPOKax JPYTrux MpPeIMETOB €CTECTBEHHO - MAaTEMaTUYECKOTO
nukina (¢usuke, reorpabuu u T.4.). OHM choyXaT O JIy4dlllero OCO3HAHUs
00y4aronMMucss TPOU3BOACTBEHHBIX IPOLIECCOB, ONEpalnid, JAJI MOBBIIICHUS HX
npodeccuoHanbHON rPaMOTHOCTH.

Psan npodeccrnoHanbHO 3HAYMMBIX 3HAHUA U YMEHUU MOTYT IEPBOHAYAIBHO
dbopmupoBaThCA Ha MpeaMeTax MNpodhecCHOHATBHO-TEXHUYECKOTO IMKIA, 3aTeM
oOoramarbcs ¢ YTOYHATBCA Ha Yypokax wmartemaTuku. IIpodeccronanbHO
3HAYMMbIE MATEMATHYECKUE 3HAHUS U YMEHUS MOTYT IIEPBOHAYAIIBHO BBOJAUTCS Ha
ypoKax maTeMaTHKd, a (OpMHUPOBATHCS U MPUMEHSATHCS HAa YPOKaX MaTE€MaTHKH,
npo(ecCHOHANBHBIX JUCHUIUIMHAX U TPOU3BOJACTBEHHOM O0YUYEHUU.

Takum  oOpa3zoMm, TOpUMEHEHUE  JUAAKTUYECKUX  MaTe€pUaioB  C
npoecCHOHaNbHON  HANpPaBJICHHOCTHIO  TpeOyeT  BBIABJICHHS  MPU3HAKOB
npo¢eCCUOHANIbHO 3HAUYUMBIX 3HAHUM U YMEHHUM, a Takke oTOopa (CoriacHO 3TUM
pu3HaKaM U TpeOOBaHMSIM K 0TOOPY) COBOKYITHOCTH 3HAHWW W YMEHHU M3 Kypca
MaTE€MaTUKH, 3HAYMMBIX JJIg JaHHOM mnpodeccuud. YCTaHOBJIEHHE H3TaroB
MEXIPEIMETHOIO M MEXIMKIOBOr0o (OPMHUPOBAHMS BBIJACICHHBIX 3HAHUU
HOJITBEPANUIIO TOJIOXKEHHE O HEOOXOJUMOCTH COOJIOACHHSI MPEEMCTBEHHOCTH B
mpolecce WX U3y4eHUss M 0003HAUMIIO MECTO BBEACHUS JUIAKTHUYECKHX
MaTepUaIOB C MPOPECCUOHAIBHONW HANPABICHHOCTBIO B CTPYKTYpE YpOKa, a
UMEHHO TIPU aKTyaJu3alliil OCHOBHBIX 3HAHUW W yMeHU#, (GOpPMHUPOBAHUU U

3aKpEIJICHUY HOBBIX TTOHSATUN U CIIOCOOOB JACHCTBUIA.
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2. [IpuMeHeHMe TMIAKTHYECKHX MATEPHAJIOB C IPO(ecCHOHATbHOI

HANPABJIEHHOCTHI0 HA YPOKAX MATEeMAaTHKH

2.1. DopMUPOBAHUSA 3HAHUI U CIIOCO00B JAeiicTBUI IPHU POPMYJIHMPOBKeE

yueOHOM 3a1a4u

[Ipu pa3paboTke AMAAKTUYECKUX MATEPUATIOB, OPUECHTUPOBAHHBIX Ha CBSI3b
¢ mpodeccuelt, OoiblIoe 3HaYEHWE MpuaaeTcss (GOpMYyIUPOBKE 3aqaHUSA. ITO
oOBbsIiCHsIeTCST TeM, 4TO (opMa IMOCTAaHOBKU 3aJaHUsl OMPECICHHBIM 00pa3oM
HAIPaBJISIET TMO3HABATENBHYIO NEATENLHOCTh OOydarommxcs. Pabora ¢ Takumu
JTUJAKTUYECKUMHU MaTepuajiaMi CIOCOOCTBYET (hOPMHUPOBAHUIO y OOYyYaIOIIUXCS
YMEHUM HaXOIUTh B MPO(ECCHOHAIBHON CHUTyallud CYIIECTBEHHBIC MPU3HAKU
MaTEMaTUYECKOrO TMOHSTHUS, MOJBOJUTH OOBEKT IOJ TMOHITHE, MCIOIb30BaTh
MOHSATUE B HOBBIX ycioBusAx. OBnageHue MnpodEecCHOHANTBHO 3HAYUMBIMU
TeOpeMaMH M AaKCUOMaMU TaKXe IMpearnojaraéT yMeHUE MPUMEHSITh HX B
npo(ecCHOHaNBHBIX CUTYaIlUsX, OINHUCAHHBIX B YCIOBUAX 3anaHus. [losTomy
TUJAKTUYECKUM MaTepuan ¢ mOpo(ecCuoHaIbHON HAMPaBICHHOCTHIO JOJDKEH
nmpeaycMaTpuBaTh (OPMUPOBAHUE YMEHUS IPUMEHATHh TEOPETUICCKUE TTOTOKEHUS
K PEIlICHUIO TIpaKTHYeCKuX 3aaa4. Kpome Toro, 1upakTuueckue MaTepualibl TAKOTo
TUIMA MOTYT OBITh HaIpaBJICHbl HA Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpAXKEHUS,
BBIYHMCIIUTEIBHBIX HABBIKOB U TpadUUECKUX YMEHHH ydaluxcs, pacliupeHue ux
npo¢eCCUOHAILHOTO KPYyroszopa, (opMHUpOBaHWE OOIMIETPYJAOBBIX YMEHHUM W
HABBIKOB TMpU PabOTe€ C U3MEPUTEIbHBIMU MPUOOpaMU, TaOIUIIAMH, CIPABOYHOM
JIUTEPaATYPOH.

Jlis  mpuMeHeHUs JTUIAKTUYECKUX MaTepHalioB ¢ TMpodeccruoHaIbHOM
HaIPaBJICHHOCTHIO Ba)KEH MPABUIbHBINA BHIOOpP CTPYKTYpHI ypoka. Mcnonb3oBanue
TaKMX MaTepHUaIOB BO3MOXXHO Ha JIOOOM »3Tale ypoKa, HO Yalle BCEro Hx
OPUMEHSIOT Ha dTare 3aKperuieHus 3HaHWi, (OPMUPOBAHUS YMEHUU M HABBIKOB.
CtpykTypa ypoka BKJIIOYAET TP KOMIIOHEHTA: aKTyaJlu3allusi OTIOPHBIX 3HAHUM, TO

CCTb IIOBTOPCHUC 3HaHHﬁ, HGO6XOI{I/IMI>IX L U3YyUCHHA HOBOI'O Marcpualia,
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CO3[JaHHE SMOLMOHAIIBHOTO HACTPOSI M TOTOBHOCTH YYAIIMXCS K BOCIPHUATHIO
HOBOTO; (DOPMHUPOBAHKWE HOBBIX TMOHITUH M CIIOCOOOB JCUCTBUI, NMPUMCHCHHUE
3HaHWUH, (OPMUPOBAHNE YMEHUN U HABBIKOB.

Ha sTane ¢hopmupoBanus 3HaHUN U CIOCOOOB ACUCTBUMN TTPU POPMYIHPOBKE
y4eOHON 3amaun (OpMyIHPYETCS Ha3BaHWE KOHKPETHOTO TMOHATHA, (OPMYIIHI,
TEOPEMBI, AKCHOMBI, KOTOPBIE HY’KHO «PaclO3HaTh» B JAHHOM 3aJaHUU.

3ananme 1.

[Touemy cTangapTHHIA METALUIMYECKUM WHBEHTAPHBIM SIIUK JJISI XPaHEHUS
TUIICA, CYXOW CMECH M T.J. HENb3s CUMTATh Npu3mMoi? Kakoe u3 CBOWCTB MPU3MBI
HE BBINIOJIHSAETCS?

B 3amammm | ykasaHHO€ TENO SABIAETCS MHOTOTPAHHHMKOM, HO HE
BBIMIOJIHAETCA OJMH W3 BHJIOBBIX NPU3HAKOB. B nanpHEWIIeM yMeHUE HAXOIUTh
OpU3My Cpeau JpYruxX Tel TOMOXKET YYalluMmcsi B HUX MNpo¢ecCHOHANIbHOU
MOJTOTOBKE, KOTJa MPUIETCS TMOJCYUTATh IUIONIA/Ib MOBEPXHOCTH WU OOBEM
tena. Torma Ha sTame GopMUPOBAHUS TOSBIAETCS BO3MOXXHOCTh MCIIOJIH30BAHMS,
Hanpumep, (HOpMyJibl IIOMAAM OOKOBOM MOBEPXHOCTH MPU3MbI HA YPOKE IO
OJHOMMEHHOM TEME.

OagnuM u3 HEOOXOAMMBIX YCJIOBUH YCBOCHHUS MOHSTHUS SIBIAETCS YMEHHUE
MPUBECTHU €r0 MpUMEP. ITON LETU MOXKET CIYKUTh U TUIAKTUYECKUN MaTepuall.
Tak, mpu ¢GOpMUPOBAHWUU TOHATUS yria MEXKIY ABYMS MEPECEKAIOIIMMUCS
IJIOCKOCTAMM 33JaHUsl MOTYT OBITh CJIEIYIOLIUMHU.

3ananue 2.

B kakux ciaydasix Ha POM3BOJACTBEHHOW ITpakTUKe BaMm mpuxoaurcs UMeTh
JIEJI0 C yrJaaMu MEXIy IBYMs MepeceKaronuMucs IuockoctsaMmu? IlpuBenure
MIPUMEP U3MEPEHUS TAKUX YTJIOB IPH BBITOJIHEHUH TPOU3BOIACTBEHHBIX ONIEPALIH.

3ananme 3.

Kpomku yriioB, OTKOCOB M Jpyrux JAeTajed 3[aHuil MHOrAA OOpaMIIIIOT
nentamu mupuHOi 30-50 Mm. [Tox KakuM yriom K HOBEPXHOCTH HACEKAIOT JICHTHI

3yousiom uiam TposiHkoi? Kak Ha3eiBaeTcs 3TOT yromu?
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B nupakthueckux Marepuanax, NpeIHa3HAYeHHBbIX i1 (OpMUPOBaHUS
TEOPETUUECKUX YTBEPXKJIEHUH, MOXXHO TNPEUIOKHUTh OOydaroIuMcsi BbIOpaTh
HYKHYIO Ui pelieHust (popmyity; nmoTpeOoBaTh CONOCTABUTh JaHHbIE YKA3aHHOU
TEOPEMBbl M OTHOILIECHHSI MEXKIY STUMHU AAaHHBIMH C KOHKPETHBIMU OOBEKTAMHU W3
MPOU3BOJICTBEHHON NPAKTUKHU; CJE€JaTh HA OCHOBAHWUU BBINOJHEHUS YCIOBUS
TEOPEMbl COOTBETCTBYIOLIEE 3aKIIOYEHUE [UJIs PacCMaTpPUBAEMbIX OOBEKTOB H
OTHOLIEHHUUN ME¥XK]ly HUMU.

[ToctenenHocTh mepexoaa OT 3Tana (HOPMHUPOBAHMS K ATAIly IMPUMEHEHUs
COCTOUT B TOM, YTO CHauaja (Ha 3tane GopMupoBaHus) B pOopMyIHpPOBKE yueOHOU
3aJlayd Ha3bIBAIOTCS KOHKPETHBIE TOHATHS, AKCUOMBI, TEOpEeMbl, (HOPMYJIbI,
KOTOpbIE CJEIYyEeT NpPUBJIEYb, YTOOBI BBIMOJHUTH 3aJlaHue. 3aTeM, Ha JTare
NpUMEHEHUS, yueOHas 3ajaua B TUJaKTHIECKOM MaTtepuaie ¢ mpodhecCuOHaATbHON
HAIPaBICHHOCTHIO MOXET (OPMYyIUPOBATHCSA W B HESBHOM, CKPBITOM BHJIEC
OTHOCHUTEJILHO HOBOT'O KOMIIOHEHTA 3HAHUM, TO €CTh 0€3 Ha3bIBAHMSI KOHKPETHOIO
HNOHSATHS, POPMYJIbI, TEOPEMBI, AKCUOMBI, KOTOPbIE HY>KHO MCIOJIb30BaTh.

3ananme 4.

3anonHuTe TAONMIy PACIOJIOKEHHUS IITYKaTYpHBIX MHCTPYMEHTOB B
IPOCTPAHCTBE MO OTHOIICHHIO K IUIOCKOCTH 00pabaThIBAEMOU IMOBEPXHOCTH,
ucnons3ysa 3Hak mnapamiensHoctd (II). B ciyuae mnepeceueHust mmiockocTeit
YKa)XUTE MHTEpBaJIbl BEJIMYMH YTJIOB, JOMYyCKaeMbIX Mo HopMatuBam. O Kakux

BHJIaX YTJIOB UJIET peUb B 3alaHUU?

IITtykaTypHbIe MaasipHble
HHCTPYMEHTHI HHCTPYMEHTHI
PaBUIIO COKOJT MOy TEPOK METOJIOM  «Ha|METOJ0M «B
CIUp» HAKJIAJIKY»

BeprukanbpHbie I Ot 30° 1o 60° |O130°10 45° |Ot 70° 10 90° |OT 40° O 60°
MOBEPXHOCTH
(cTeHsr)
["opu3oHTATBHBIE | Ot 30° go 60° |Ot 35°m0 45° |Ot 70°m0 90° [OT 40° 10 60°
MOBEPXHOCTHU
(cTeHsr)
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VYyeOHast 3agadya B JUAAKTUYECKUX MaTepHallax, COCTaBISEMbIX IS
MPUMEHEHUSI OJTHOTO M TOTO K€ TEOPETUYECKOTO YTBEPKICHHUS, MOXKET OBITh
chopMynupoBaHa B pa3inuHoi popme.

Hanpumep, 3aganue 5. JlaHbl ABa yTBEpKIEHHUA: a) yepe3 TPU TOUKH, HE
MpUHAIICKAIINE OJHOU MPSMOM, MPOXOAUT OJHA W TOJBKO OJHA TUIOCKOCTH; 0)
npsiMasi, MPOXOJAIasl 4Yepe3 JIBE TOYKH IUIOCKOCTH, JIEKUT B 3TOW IJIOCKOCTH.
OObsicHUTE, KakuM O0pa3oM OHHU TOATBEPXKAAIOT MPABWIBHOCTh PACKIAJKU
KUpIUYel mpu padoTe ¢ OPST0BKAMH.

3ananme 6.

Ha kakux TEOpEeTHMYECKHUX YTBEPXKICHUSX OCHOBAH MPUHIUIT Pa3METKU
(dbyHnameHTa 1 pa3OUBKHU oceil 3qaHus?

®opma npeabsIBICHUS 3a/laHus S5 YIPOIIEHA 110 CPABHEHUIO € 3a7aHueM 6: B
HEM Ha3bIBAIOTCS TEOPETUUECKUE YTBEPKIACHUS, ICUCTBUE KOTOPBIX HYKHO
MpOCIICIUTh MPU KOHKPETHOW MNPOU3BOJACTBEHHOW omepanuu. B 3aganuun 6 us
MHOXXECTBA TEOPETHUECKHX YTBEP)KICHUHN CIEyeT BbIOpaTh MMEHHO ATH JBa.
Takol npuem npu pa3zpaboTKe TUAAKTUYECKUX MATEPHAIOB CO3LAECT YCIOBUS s
nepexoja OT paclo3HAaBaHUS MaTeMAaTHMYECKHX 3HAHUW B MpodeccHOHaTbHBIX
CUTYaIMSIX K «MaTeMaTU3allu» CUTYyallui.

C nomompl  IUAAKTHYECKOTO  MaTepuasia ¢ mpodecCHOHATBHOU
HAIIPABJICHHOCTBIO OPTaHU3YETCS aKTyaIM3alus 3HAHUW, OMOPHBIX JJISI YCBOCHUS
HOBBIX TPO(ECCUOHATILHO 3HAYMMBIX MOHATUHN U TeopeM. [[oBTOpeHre MPOXOaUT B
HOBOM, TIpo(heCCHOHATBFHON CUTYyaIMK, OTIWYHOW OT TOW, B KOTOPOW ATH 3HAHUS
u3ydaiuch. YueOHas 3ajada B JUJIAKTHUECKOM MaTepuane (Kak W Ha JTare
MPUMEHEHUS 3HaHMI) GopMyIupyeTcs 37€Ch B SIBHOM U B HESIBHOM Bujie. OHAKO
BHOBb OJITHU U T€ K€ 3aJlaHWs MOTYT OBITh MCIOJB30BaHbl HA PA3IMUYHBIX 3Tamax
ypoKa.

3ananme /.

[Ipn mmarieBaHuu IINAaTENb JEpKaT IMO0J Pa3IUYHBIMU yIJIaMH K
BbIPABHUBAEMOM MOBEPXHOCTH. [lokakuTe C MOMONIBIO IIHaTeNss 0Opa3yembie

YTJIBI. Kakoli BeaIu4yuHBI OHU AOITYCKArOTCsA, KaK 3aBHCHUT BCJIWMYMHA YyIJila OT
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TOJNUIMHBL chosi mmnamieBku? Kak Ha3pIBalOTCA TakWe YIJbl B TE€OMETPUU?
JlomoTHEHWEM K YCJIOBHIO 3aJaHUsl CIIYKUT MPOQPECCHOHATBHBIA HHCTPYMEHT-
LITIATENb.

3ananme 8.

BcroMHMTE MOCNEAOBATENIBHOCT ONEPALMM MPU Pa3METKE IaHEIEH Ha
JIECTHUYHBIX IUIoIaakax. Kak o00OCHOBaTh MpaBWIBHOCTH Pa3METKH MaHENeH,
MPUMEHSASI TEOPEMY O TMEPNEHAUKYISIPHOCTA JBYX IMPSAMBIX K TUIOCKOCTH?
CrnenaiiTe COOTBETCTBYIOIIMI PUCYHOK, MOATBEPKIAIOIIMNA Ballld PACCy>KICHUSI.
Kakas TeopeMa IiiaHMMETPUU 3/1€Ch UCTIOJIb3YETCA?

3aganue 9.

[TpuBeauTe mpuMep MEPEKPBHITHA 3AaHUN U COOPYXKEHUH, UMEIOLUX: a)
MPU3MaTUYECKYI0; 0) IMIMHAPUYECKYIO; B) CHepUUECKYIO TOBEPXHOCTb.

3aganue 7. YMECTHO BBIIIOJHUTH JUISl AKTyaJIM3alWA 3HAHUM y4dalluxcs Ha
ypoke 1o teme «[loHsaTHe 0 MHOTOrpaHHOM yTiie». A B TeME «YTOJI MEXKIY JBYMS
IJIOCKOCTSMM» OHO JaeTcsl Ha JTale IMPUMEHEHUS HOBBIX 3HAHUW C IENbIO
0OHapy>XeHHs] HAaMMEHBIIEr0 W3 JBYIPAHHBIX YIJIOB, 00pa3yeMbIX IUIOCKOCTHIO
mmnaresns u 00pabaThiBaeMO MOBEPXHOCTHIO.

3apanue 8. Pa3paboraHo Ha OCHOBE CONYTCTBYIOIIUX  CBSI3EH
MaTEeMaTUYECKUX 3HAHUH ¢ o0menpodeccnoHaIbHBIMUA. ET0 MOXKHO HCIIONTH30BaTh
C UENbl0 aKTyalW3allMM OINOpPHBIX 3HaHUW B TeMme «OpTOroHaIbHOE
MPOEKTUPOBAHUEY». TOT XK€ MUIAKTUUYECKUN MaTepuaj MPUMEHHUM Ha YpOKax IO
TEME «CBSI3b  MEXKIY [MEpPHEeHAUKYJSIPHOCTHIO M NapajuIeIbHOCThIO B
IIPOCTPAHCTBEY.

3aganme 9. MoxeT ObITh MCIOJB30BAHO MO YacTAM s (HOPMHUPOBAHUS
KOKJIOTO0 U3 TOHSATUNM «IpU3Ma», «UWIHUHIPY», «cdepa» B OTACIbHOCTH B
COOTBETCTBYIOLIMX OJHOUMEHHBIX Te€Max. B mpeacTaBIeHHOM BHJIE OHO YMECTHO
JUISL aKTyaju3aluy 3TUX MOHITUN NPH MEepexoje, HanpuMep, K U3y4eHHI0 o0beMa
UWIMHAPA.

MatemaTuyeckoe cojep>KaHhe TECHO CBSI3aHO C MPO(ECCHOHANBHBIM,

IIO9TOMY IIpH pa60Te C AUAAKTUYCCKUMU MATCpHAJIaMH YaCTO IPUXOAUTCIA
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MNpOBOJUTL  CPAaBHCHHC, JaBaTb TCOPCTHYCCKOC 060CHOBaHI/IC, HaXoOaUuThb
IMOATBCPKACHHUC TCOPCTUYCCKUM YTBCPIKACHUAM MW IIOHATHAM B KOHerTHOﬁ,

HpOI/ISBOIICTBCHHOfI CUuTyalliu " T.A.

2.2. Pa3pa0oTka [IMAAKTHYECKHX MATEpPHAJIOB ¢ NpogecCHOHAIBHOM

HanpaBJIC€HHOCTbIO

Takum oOpazoM, ycnoBusi pa3pabOTKU JUAAKTUYECKUX MATEpUAJIOB C
npodeccHOHaIbHON HAPABIEHHOCTHIO COCTOST B CIETYIOLIEM.

1. ®opmynHupoBKa yueOHOTO 3aJaHus TOJKHA!

- YYMTHIBaTh OOYy4YalOIIME LENIH YpPOKa M HANpaBJISATh IMO3HABATEIbHYIO
JeATEeIbHOCTh oOyyarommxcst Ha OBJIaJICHUE npo¢eCCUOHATIEHO
3HAYMMBIMU 3HAHUSIMU U YMEHUSIMU;

- CIOCOOCTBOBATh PEIICHUIO JUIAKTHUUECKHX 3a]ad KakJIO0ro U3 JTaroB
ypoOKa: akTyalu3alusi ONOPHBIX 3HAHUW U CIOCOOOB JEHCTBUIA; (POPMUPOBAHUIO
HOBBIX TOHATHH M CIIOCOOOB JEHWCTBUH; MPUMEHCHHIO 3HAHHWH, (POPMHPOBAHHIO
YMEHUU U HaBBIKOB;

- coJaepXkaTh CIIOBAa - YyKa3aHWs K pEUIEHUIO (COMOCTaBUTh, CPAaBHUT,
JI0Ka3aTh, 000CHOBATh, TPUBECTU IPUMEPHI U T.11.).

2. Tekct 3amaHus [AODKEH OTpa)xaThb pEaTM3alUI0 MEXKIMKIOBBIX U
MEKIPEAMETHBIX CBA3CH.

3.ConmepkaHue MUIAKTHYECKOTO0 Marepuana IO BO3MOXXHOCTH JOJKHO
BKJIFOYATh CPEACTBA NIPEIMETHOM MM U300pa3UTENbHON HATJISIHOCTH.

[ToHnMaHue 3HAYUMOCTH M3y4aeMOoro mMatepuaia B Oyayiiei npodeccuu, a,
CJIeIOBAaTE€IbHO, W BOCIMUTAHWE OCO3HAHHOTO OTHOIICHHSI OOYyYalomuxcs K
npuoOpeTaeMbiM MaTEMaTHYECKUM 3HAHUSAM JIOCTUTACTCS HE TOJIBKO 3a CYeT
OPUEHTHUPOBKH COJIEpKAHUS NHUJIAKTHUYECKHMX MaTepHaoB Ha MpPOQecCuOHAIbHbIE
3HaHus. CyIIeCTBEHHBIM 37I€Ch  SIBIIIETCA BBIOOp MpPUEMOB  pabOThI  C
TUIAKTUYeCKUMH  Marepuanamu. (CBoeoOpasue Marepuasia oOycClIaBIMBAET

UCTIOJb30BAaHUE TAaKUX MPHUEMOB, KOTOpbIE MNpuydadn Obl OO0y4arommxcs K
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CaMOCTOSATEIILHOMY MBIIIJICHUIO, aKTHBHOW TOMCKOBOW JESITEIHHOCTH Ha YpPOKE,
BbIpaOaThIBaiIM Obl CTpEeMJIEHHE K OCMBICJICHHOMY NPHOOPETEHHIO 3HAHWM, K HX
PUMEHEHUIO Ha TIPAKTHKE.

Wtak, TuaakTHIecKue MaTepHaibl ¢ MpodeCcCHOHANTBHONW HANPaBICHHOCTHIO
CIIy’aT CpPEICTBOM YIPABJICHHS TMO3HABATEIHHOW NEATEILHOCTHIO O0ydaluxcs.
OHu TmpuMEHSIOTCS Ha J00OM W3 JTamoB  mpoiecca (OpMHUPOBAHUSA
npo(pecCHOHATFHO 3HAYMMBIX MAaTEMaTHYCCKUX TOHATHH W TEOPETHUYCCKHUX
YTBEPKJICHUN: MOTYT OBITh 33JIEHCTBOBAHBI Ha YPOKE JI0, MOCE M OJHOBPEMEHHO

C BBCJACHHUEM HOBBIX 3HAHUM.
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MHNPUWJIOKEHUSA
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IIpnaoxenue A

3aganus TUISA o0VIaAIOIINXCH o npodeccun CBAPIIHK

(RJIEKTPOCBAPOYHDLIE H TA30CBAPOYHBIE PA00THI)

Tema: «TexHMKa U TeXHOJOTHS Ta30BOM U KUCJIOPOAHOM CBAPKH U Pe3KH

METAJNJI0B»

3amaua Nel
Haiinute BenWuyuMHYy CBapOYHOIO TOKA MPU CBAPKE HUBKOYTIECPOAUCTHIX
cTajell B HIDKHEM TMIOJIO)KEHUHU, €CJIM JUaMeTp DJIGKTpPoJa paBeH 3 MM.,

ko3¢ puLMeHT nponopuuoHanbHOCTU 45 A/MM.

3agaua Ne2
Pemure mpenpiaymyro 3amady Ipu CBapKe B BEPTUKAILHOM ITOJOKCHUH U

ITPpH CBAPKE B ITOTOJIOYHOM IT10JIOKCHHH.

3anaua Ne 3

[Tonb3ysice Tabnuuei yyeonnka («Pyunas cBapka» B.I1. ®okunbix ctp. 59),
COCTaBbTE TpadUK 3aBUCUMOCTH KO3(PUIMEHTAa NPONOPLHOHATBHOCTH OT
JaMeTpa 3JIEKTPOJAa MPU CBApKE HHU3KOYTJIEPOAMCTHIX cTanei. Ompeaenute mo
rpaduky, kakum OyaeT KO3(p(UIMEHT NPONOPUUOHATBHOCTH, €CIU JUaMETP

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

Tema: «Anmapartypa A/l ra30Boii CBAPKH METAJLII0B)

3agauya Ned
3
Hnst pesku cramu  pacxoayercs 1500 nm°/u anerunena. Omnpenenurte
TpeOyeMoe KOJIMYEeCTBO METaHa JIJIsl TEX YK€ YCIOBUHM PE3KH, €CIIU TEIUIONPOBOIHAS

crocoOHOCTh MeTaHa paBHa 8200 kka/m°,
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3amaya Ne 5
Onpenenure CKOPOCTh PYYHOM KHUCIOPOAHOM PE3KUM HHU3KOYTJIEPOIUCTOU

ctanu Toamuaon 10 Mmm.

3amaua Ne 6

YtoObl ompeneuTh KOJWYSCTBO KHCIOPOJA, HaxXOAAIIerocs B OajIoHE,
HY>KHO BMECTHMOCTb OaJIJIOHA B IM° yMHOKHTh Ha JIaBJICHUE B KIC/CM2,

Ecau BMecTumocTs 6amutona 40 om®, nasnenue 150 kre/cM?, TO KOJTUYECTBO

kuciopoza B 6amione 40x150=6 000 xv® wam 6m°.

3agauya Ne 7/

Jlns onpeneneHus KOJWYECTBA alleTWIeHa Oa/VIOH B3BELIMBAIOT JO U MOCIE
HAIMOJIHEHUS Ta30M M [0 Pa3HUIIE OMNPENCNSIOT KOJIMYECTBO, HAXOJSIIETOCS B
OaJJIOHE aleTusIeHa B KT.

Macca GannoHa ¢ aneTuieHoOM 89 Kr.. MOpPOKHETo — 83 Kr., CJIeI0BaTeNbHO,
KOJIMYECTBO alleTUJIeHa B OalljIoHe paBHO: 1Mo mMacce 89 — 83=6 kr.; mo 00BEMY 6;
1,09=5,5 m® (rze 1,09 xr./mM® — mI0THOCTH alleTHIIEHA TPU aTMOC(EPHOM JaBICHUN

u Temreparype 20°C).

3amaua Ne 8

N3 — 3a 6onpmioro kod3dduuuenta 00bEMHOr0 pacIMpeHns OasIOHbl AJIs
C)KMIKEHHUS ra30B 3anoiHgoT Ha 85 — 90% ot o01miero oonéMa.

Ckombko 1M° JKMIKOTO TpomaH — OyTaHa MOYKHO HAJMTh B OAaJJIOH

BMECTHMOCTBIO 55 mM3?

3agaua Ne9
N3BecTHO, uTo Ha 1 1M° BMecTuMocTH 6autona HaauBatoT 0,425 kr. JKumkoro
nporian — OyTaHa. CKOJIBKO KI. TpomaH — OyTaHa HYXHO HajJuTh B OayuioH

BMECTUMOCTBIO 40 mM3?
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3agaua Ne 10
Paccuurare nuameTp npuUCaIOYHON MPOBOJOKM U MOIIHOCTH CBapOYHOTO

IIaMCHHA IJIA IIPaBOBOIO criocoba CBAapKH, €CJIHU TOJIONKMHA MCTaJlJIa 8 MMm.

3agaua Nell
VKaxute, B KakuxX IMpeliesiax MOXKET HU3MEHSThCS MOIIHOCTh IUIAMEHM s

IIpaBoro crocoba CBAapK, €CJIK TOJIIHHA CBApUBACMOI'0 MCTaJll1a 6 MM.

Tema: «CBapouHblii TpaHcopmaTop»

3amaya Nel2
Uemy paBHO HampsiKEHHE Ha BbIXOj€ 0AHO(A3HOTO TpaHchopMaropa, €ciiu

KOJIMYECTBO BUTKOB nepBU4HOM 00MoTkH 3000, a BTopmunoit — 50.

3agaua Ne 13
Onpenenute Ko3QPUIMEHT TpaHCPOpMallUd W HANPSKEHUS Ha BBIXOJC
Tpéx(dazHoro TpanchopMaropa, €Ciud KOJIMYECTBO BUTKOB IMEPBUUYHON OOMOTKHU

5 000, Bropuunoi — 850.

3agaua Nel4
Onpenenuts NOMYCTUMBIA CBAPOYHBIM TOK [JII MCTOYHHKA, B TMACHOPTE
KOTOPOTO HOMUHAJIBHBIA TOK paBeH 500 A ¥ MpOJOMIKUTEIHHOCTh PaOOTH paBHA

65% mnpu ycia0BHH, YTO HCTOYHHUK paboTaeT HeMpephIBHO Oonee 10 MUHYT.

3agaua Nel5
Onpenenuts ponyctumblii [IPg cBapounoro tpanchopmaropa mnpu TOKe

1200A, ecnu no nmacnopty HomuHanbHbIN TOK paBeH 1000A u [TPu=75%.
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3amaua Nel6
Haiinutre Bpemsi XO0JIOCTOrO XOJa, €CIM MPOJIODKUTEIBHOCTh PabOThl IO

nacrnopty 60%, a Bpemsi CBapKu 5 MUHYT.

3agauya Nel7
Haiinure mpoaoIDKUTEIbHOCTh BKIIOYECHHUS TpaHchopMaropa, €CiM Bpems

cBapku 10 MuHYT, a BpeMs niay3bl 4 MUHYTHI.

Tema: «CBapHble coequHeHnsi 1 mWBbl. OCHOBHbIE CBEIEHUSI 0 CBAPOYHOI

AyTre»

3agauya Nel8

Haiimute MakcuManbHYIO Harpysky, Ipu KOTOPOH MOXXET paboTaTh cBapHas
KOHCTPYKIIMSI, COOTBETCTBYIOIIAs CIEAYIOIIMM JaHHBIM: [JIMHA IBa 2 M.,
TOJIIIIMHA CBApHOTO IIBA 3 MM., JOIYCKAa€MOE€ HAIPsKEHUE NPHU pacTsbKeHun 12

KI./MMZ.

3agauya Ne 19
Kaxoii TonmuHbI MEeTaT HY>KHO B3SITh, YTOOBI KOHCTPYKIIHS (CTHIKOBOH ITIOB)
pabotanma mpu Harpyske 2000 kr., eciu jgiouHa mBa 0,2 M., a J0mycKaemoe

HATPSHKEHHUE IPH PACTSHKEHUU 4 KT./MM2,

3agaua Ne20
Kakoii momkHa OBITH TONIIMHA METaja JJIS CTHIKOBOIO COCIUHCHUS, CCIIH
nnuHa mBa 0,4 M., IOIyCKaeMOe HANpPsHKEHUE IPU CKATHU 15 Kr./MM2, mpuuem

KOHCTPYKIIMS JOJDKHA paboTaTh pu Harpyske 6 600 kr.
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3agaya Ne21
Paccuyuraiite Ha [OPOYHOCTH CBApPHYI KOHCTPYKLHIO HAXJIECTOYHOI'O
COCAMHEHHUSI, €CIU JIONyCKaeMOE€ HalpsDKEeHUWE HaljlaBlieHHoro wetamwia 10

KI./MM?, JuIiHA mBa 1 M., JJTMHA KaTeTa 3 MM.

3amaua Ne22
Omnpenenute HaMOOJbIEE AOMYCTUMOE YCUIIUE, KOTOPOE CMOXKET BBIJIEPKATh
CBapHasl TAra, BBINOJIHEHHAsI U3 ABYX 4YacTel moyockl ctayid CT3 TONIIKUHONU 5 MM.

U mpuHoit 150 mMm.

3agaua Ne 23
Onpenenute AIMHY Ba cThikoBoro coeauHenuss npu N=1 000 000 H,

tonumHa metaima 0,01 m. Pacuérnoe conporusnenune 230 Mlla u m=0,8.

3agaua Ne24
OmnpenenuTh  KOJWYECTBO  HAIUIABJICHHOTO  MeETallyla TNpPU  CBapkKe
BBICOKOIIPOM3BOIMTEIIFHBIMH JICKTPOIaMH, 3Has KoddduimenT HarmiaBku Ka=15

r/Axu, cuity cBapouHoro Toka 450A u ocHOBHOE BpeMsi cBapku 120 MUHYT.

3agaua Ne25
Haiigute 3(eKTUBHYIO TEIJIOBYIO MOLIHOCTH JJIsi PYYHOUM yrOoBOW CBapKH,

€CJIM CBapO4HbIi TOK paBeH 90A, HanpskeHue Ha qyre=25B.

3agaua Ne 26
CBapka OpPOU3BOJHUTCS TOJICTOIMOKPBITBIMH DdJiekTpomaMu TokoM 300A
b
kod(punnent HammaBku paBeH 11 r/Axd. Ckojgpko MeTajia MOXKET HaIllJIaBUTh

CBApIIUK 3a | yac ropenus qyru?
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3agaya Ne27
CBapka nOpOU3BOAUTCSA TOJCTONMOKPBITBIMU 3iekTpogamMu Tokom 300 A,
kodddunmenT HaraBku paseH 11 r/Axy, Tuomnaap nomnepeyHoro ceuenus msa 1,1

cm?. Haiinure cKOpOCTh CBAPKH.

Tema: «CBapuBaemMocCTh cTaJIe»

CBAPUBAEMOCTBb -  cmocodHocTh  MeTaioB  00pa3oBBIBATH
KAueCTBEHHOE CBAapHOE COEJAMHEHHE, YIOBIECTBOPSIONIEE HKCILUIyaTallHOHHBIM
TpeOOBAHHSM.

9KBUBAJIEHTHOE COIEPKAHUE  VYIJIEPOJA Ok -

KOJMYCCTBCHHAA  XAPAKTCPHUCTHKA CBAapHUBACMOCTHU. Omna onpeacCTCda 110

dbopmyie:

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

20 10 15
rae C — congepkanue yriaepoaa, %;
Mn, Cr... - comepkaHue JETHPYIONTUX dJIEMEHTOB, %0.
I'pynna ceapuBaemocTu Cak, % Mapxku cranei

| xopormmast J1o 0,25 BkJ1.
Il ynoBneTBopuTenpHast Carie 0,25 mo 0,35 Bk
Il orpannueHHast Csriie 0,35 mo 0,45 Bk
IV moxas Csoite 0,45
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IIpunoxenue b

3aganus I 00VIAINIUXCcs Mo npodeccu TOKaph — VHUBEPCAJI

Tema: «Yribl MexAy NPAMBIMH U IVIOCKOCTAMM.

3agaua Ne 1

B kakux ciydasx Ha IpOU3BOJCTBEHHOM MPAKTUKE BaM IPUXOJAWIOCH UMETh
JEJI0 C yIJaaMu MEXAy IBYMsl IEPECEKAIOMMMHUCH IIocKocTsaMu? IlpuBenure
IIpUMEp U3MEPEHUS TaKUX YIVIOB IIPU  BBIINOJHEHUU IIPOU3BOJCTBEHHBIX

onepanuin’?

Tema: «IIpu3Hak neprneHINKYJISIPHOCTH NPAMON U MJIOCKOCTID)

3amaya Ne2

BcnoMuute crmoco0 mpoBepKH MEPIEHIUKYIIPHOCTA TOpLA K OCH JIETaH C
MOMOIIBI0 yronbHUKa. OOOCHYHTE €ro CrpaBeJIMBOCTb, UCIIOIb3Ys JOKa3aHHbBIN
MpPU3HAK.

Ha pucynke moxaszana (ukcaius TOJOXEHHH yTOJIbHUKA OTHOCHUTEIHHO
UUJIMHIPUYECKON TOBEPXHOCTU U TOPLIOB JETAJIH.

K 3aganuro npuiararoTcs 1eTanu, yrojJbHUK.

C mnomompio mpenogaBaTenss oOydarouiecss OOBACHSAIOT, YTO OJWH U3
KaTeToB  yrojJbHUKAa  CHayajga  yCTaHAaBIMBAIOT  BAOJIb  oOpasyromien
HUJIMHIPUYECKON TOBEPXHOCTH MAPAJUIEIBHO OCH JETaJIN.

3aTeM OMNpeAelstoT MOJIOKEHHE BTOPOro KaTeTa OTHOCUTEIBHO IIOCKOCTH
TOpla. AHAJIOTUYHO PaccMaTpUBAIOT IMOJIOKEHUE KAaTETOB YroJIbHUKA JUIsl JIFOOOM
npyroit obpasyromeld. Ecnu BTOpoit KaTeT yrojabHUKAa BO BCEX CIIydasX JEKHT B
IJIOCKOCTU TOpLA, TO JEHAeTCA BBIBOJA, YTO OCh JETAIM NEPHEHIUKYJSpHA
IUIOCKOCTH TOpLA. 3aTeM OOyYarouuMcsl Mpejiaraercss yCTaHOBUTh CBSI3b MEXKIY
OPU3HAKOM  MEPHEHIUKYISIPHOCTH U crnocodboM  mpoepku. Ilpm  3TO
peKoMeHyeTcsi oOpaTUTh BHUMAaHHE Ha TO, YTO JJIsl PalMOHAIBHOTIO crocoba
IPOBEPKH (MEPIEHAUKYISIPHOCTH OCU JIETANM K MIIOCKOCTU TOpLA) HEOOXOAUMO U

A0CTATOYHO  BBIIIOJIHHUTBL JBa H3MCPCHMHA. Ilocne »Toro uenecoo6pa3Ho
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NPpCIJIOKHUTL  ydalllUMCA  IIPOBCPUTH TICPIICHAUKYIIIPHOCTL OCH  ACTAJIM K

IIJIIOCKOCTH BTOPOIr'o TOpUA.
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3amaua Ne3
UToObI MPOBEPUTH BEPTUKATHLHOCTh CBEPJIA K TJIOCKOCTH CTOJIA, HA KOTOPOM
YCTAHABJIUBACTCS JIeTalb, K HEMY IMPUKJIAJBIBACTCA YTOJbHUK C JIBYX CTOPOH.

JlocTaTo4yHO JIM ATOro?

Tema: « Tesia BpameHus»

3agaya Ne 4

B mwmanpudeckoit 3arotoBke auamerpoM Bz um mmuHOM 1 Tpelyetcs
U3TOTOBUTH CKBO3HOE IIWJIMHAPUYECKOE OTBEPCTHE C (PUKCUPOBAHHBIM AHUAMETPOM
onHoro u3 ocHoBanuidi D <« D3. Ilpu kakom aumamerpe npyroro ocHoBaHus (1
IUIOIIAJ(b TOBEPXHOCTH 3TOr0 OTBEpCcTHUs OyAer HauOosblIe W TEM CaMbIM

obecrieyuT O0JbIIIee TPEHNE B COCTMHEHUH C TTPOOKO?
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3apaua Ne 5

TpebOyercst mpodpe3epoBaTh CTAIBHYI MOPSIMOYTObHYIO IUIaHKY 35Ba.
OOyuamumiics  W3Mepui  HAarpeTyr0o B mporecce  oOpabOTKM  JeTalb
MITAaHTeHIUPKYJIeM ¢ ToyHOCThIO 0,05 mMM. B MOMeEHT u3MmepeHus Temieparypa
wiaHku Oba 1y = 420°, a peiicrButenbHblid pazmep Hy = 34,9 mm. Onpenenurs,

6yz[eT JIM AC€TAJIb IIOCJIC OCTBIBAHUA YIOBJICTBOPATH ITOCTABJICHHBIM TpCGOBaHHﬂM.

3agaua Ne6
B otBepcTuu BTYJIKHU C HAPYKHBIM JuaMeTpoM V Ha HEKOTOPOM PACCTOSIHUU
OT €€ Toplla BbITAaUMBAETCs KaHaBKa auamerpoMm ¢&. BeiBenute Qopmyny ais

BBIYUCJIICHUA JUaMCTpPa d.

3agaua Ne /7

KopoTkre koHnYecKue MOBEpXHOCTH HHOTAa 00TAaYMBAaIOT IO Ja4CH BEPXHUX
cajla30K CyIIOpTa, IOBEPHYTHIX HAa YroJ, paBHBIM YIriy YKJIOHa KOHYyca.
OrnpeaenuTe yroj moBOpOTa BEPXHUX Calla30K, MPEIBAPUTEIIBHO CAEIAB HYXKHbIE

HU3MCPCHUA ACTAJIH.
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Ipuniaoxenue B

3agaHus I 00yyammxcs no npodeccuun - ¢cJecapb Mo PEeMOHTY

ABTOMOOWJICH

Tema: «IllepieHAIUKYJISAPHOCTb NPSIMOM M IVIOCKOCTID)

3agaua Nel
Kak mnpoBepuTh, BepTHKaJ€H JIM IITOK TMOPIIHA B  MWIMHAPE

ABUI'aTCJIAA BHYTPCHHCEI'O CIrOpaHus K IINIOCKOCTH TapCJIKU HOpIHHfI?

N
\
N\
ST . T W W . .

Tema: «{nauHap»
3amaya Ne2

Brynka cenapatopa rpy30BOro ycTpoilcTBa umeeT ¢GopMmy MIWIMHAPA,
BBICBEPJICHHOTO 110 OcH. BHemHmit nuametp BTynku 20 MM, tuameTp otBepctus 12

MM, JuiuHa BTyaku 100 mm. Halimure momanbs AMaroHajIbHOrO CEYEHUS BTYJIKH.
Tema: «O0beM HUWIHHAPA

3agaua Ne 3

Yemy paBeH cyMMapHbIi pabounii 06beM B am® 10 UIMHIPOB ABUraTess
AM3 - 740 (KamA3), ecnu auamerp ogHoro muiauHapa 120 mM., xoa nopirdas 120

MM?
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3agaua Ne 4
[MoxcuuraiitTe cymMMapHbIi pabouunii 00beM B AM® 6 LMIMHAPOB JBHIATENS

AM3- 236, eciiu nuametp muuHApa 130 MM, xon nopuins 140 mm?

3agaua NeS
Haiimute ob6bem kamepwl cropanusi asuratens aBromoowmns KPA3, ecnu

nuametp nopiHs 100 mM., xox nopmHs 150 Mm?

3amaua Ne6
Ha ckonpko yBeauduTcs o0beM Kamepbl CTOpaHUs JBHUTATENs] aBTOMOOMUJIS

['A3 -53, ecniu nnameTp nopmHA 10 cm., Xxon nopurHs 9 cM?

Tema: [Ll1omaab NOBEPXHOCTH HUJIHHIAPA»

3agaya Ne7

Bpruncnure T1ONHYXO MOBEPXHOCTh KiallaHa JIBUTATENsl BHYTPEHHETO
cropanus SAM3 - 236, ecnu BbIcOTa €ro HWIMHIApUYecKor yactu 30 MM, BbICOTa
BCEro KiamaHa 45 MM, AuaMeTp UUIMHIpUuYecKor yactu 1 0 MM, 1MaMeTp Tapesku

kiarraga 30 mm.

Tema: «IlapajsielbHOCTH NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE)

3agauya Ne7

Pasmepsr ky3oBoB camocBanioB MA3 — 205 u KPA3 cooTBeTCTBEHHO
paBHbI (M):

6,07x2,64x2,44

6,72x2,39x2,18

Kakoii u3 Hux 0oJjiee BMECTUTENIEH?
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Tema: «Iliomaab MOBEPXHOCTH MPU3MBI»
3agmaya Ne 8

TpeOyertcst oTmadbpuTh OOKOBBIE I'PAHU IITOKA, UMEIOIIETO (POPMY MPU3MBI,
B OCHOBAHUM KOTOPOM JIEKUT MPAMOYTOJbHUK 12x16 mMm. Kakoil JIvHBI AOJKEH
OBITH LITOK, YTOOKI IJIOMIAAb OTIIAGPEHHOM OBEPXHOCTH OblIa 450 MM2?

Tema: «IlapajjieIbHOCTH NPAMBIX M IVIOCKOCTEN B IPOCTPAHCTBE»
3agaya Ne 9

Kak npoBepsieT Ha MpaKTUKE NapaJuIeIbHOCTh OCEM TPEX BaJOB B PENYKTOpE
(GbpUKIHOHHOTO TIpecca?

Tema: «Ili1omaab MOBEPXHOCTH LHUITHHAPAY.
3apauya Nel(

Haiitu miomaas MOBEPXHOCTH, KOTOPYIO HYXKHO OUYHUCTUTH IPU PEMOHTE
PEaKIMOHHOTO KOTJIa ITMIMHAPUYECKON (QopMbI, eciau uiMHa KoTiaa 8 M., a
arametp 3,5Mm.
3agayaNell
O6mwmit mpoder aBTomo0uist BA3 2106 3a pabouyto cmeny coctaBuia 480 km. U3
HUX:

* 160 kM oH TIpoexai 1Mo ropoay co cpeaHeit ckopocteio 40 km/gac;

* 160 xm oH mpoexan 1o mocce co ckopocThio 90 KkM/4ac;

* 160 kM npoexain 1o aBTocTpaje co ckopoctbio 120 kM/4ac.

Pacxon torumBa: 7,8 nutpa Ha 100 kM. - HOMUHAJIBHAsA CKOPOCTH;

* 9.5 mutpa Ha 100 kM. - MakcuMajbHasI CKOPOCTb;

* 11 gutpoB Ha 100 kM. - TOPOJICKOM UK.

2. PaccumTaiiTe OTHENbHBIA M CyMMAapHBIM pPAacXoJ]l TOIUIMBA Ha TMPEOJIOJICHHE
Y4aCTKOB M BCETO MyTH.

3. Ompexnenure Bpemsi, 3aTpauy€HHOE aBTOMOOMIIEM Ha MPEOI0JIECHUE BCETO MyTH
Y KQXKJI0T0 OTJEJIBbHOIO y4YacTKa.

4 PaccuuTaiiTe pacxoll TOIUIMBa HA NIPEOJIOJEHUE BCEr0 YyyacTka MYyTH C
pacYeTHbIMU CKOPOCTSIMU IPH YCJIOBHM 3KCIUTyaTallud aBTOMOOWJISI B XOJIOJHOE

BpEMSI TOJIa C YU4E€TOM TOTO, YTO PACcXO]] TOIIMBA YBEIMUUTCS B cpeHeM Ha 12.5%.
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5. Tlonb3ysich JaHHOU TaOJIUIICH:

ABtoMoOuns |HomuHanbHas ckopocTh |MakcumanbHas CKOpOCTh | OpoaCKO# UK
CKOPOCTBh | pacxof CKOPOCTh  |pacxof CKOPOCTh | pacxon
KPA3 70 40 90 42 40 45
I'A3 - 53 80 28 100 32 40 35
'A3-24 90 12 120 14 40 18
B A3 2 106 90 7.8 120 9.5 40 n
Kawmasz 5320 80 36 100 39 40 42
Breimosiaure:

* pacuer m.2 misa aromoomts Kamas 5320;
* pacuet .3 a1t aTromoowst I'A3-53;

* pacuer n.4 ansa apromoomiia KPA3.
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Hpunoxenue I

3aganusa ajs_ o0ydyamlnuxcsi mo mpodeccun MACTEP O0TACJOYHbIX

CTPOUTEJLHBIX PA0OT

Tema: «Ily1omaab NOBEPXHOCTH MPU3MbD)

3amaya Ne .1

MOXHO M HCIIOJB30BaTh (HOPMYINY ILIOMIAJAX OOKOBOM ITOBEPXHOCTH
NPU3MBI Il HAXOXXJICHHS TPUMEPHOTO pacxoja: a) pacTBOpa, HIYIIEro Ha
noGenky moTtonka u Qpusal; 6) INUTOK, TPeOYEMBIX IS MOKPHITUS IOKOIS
JKWJIOTO 3/1aHHWs; B) Marepuasia, UIYIIero Ha MOKPBITME TEHHHCHOTO KOpTa B T.
Carka? (OtBeT o0oCHY#TE).

®pu3 — OKpalMrBaeMas MOBEPXHOCTb CTEH MEK]Y IMOTOJIKOM WM MaHEJbIO
(Ipu OTCYTCTBHM To0eIeHa) C MUHUMAIBHOM BhICOTOM 50 MM.

3amaya Ne 2

Kakoe konu4ecTBO MmacThl, HAYIIEHW Ha KJIEEBYHD OKpacKy robOelieHa
(OKpammMBaeMyr TOBEPXHOCTh CTEH MEXIYy IMaHENbl0 W (PU3OM HIH MEXKTY
MaHEeJbI0 U TTOTOJIKOM (MPU OTCYTCTBUU (pU3a) C MaKCUMaIbHOM BhicOTOM 0,5 M.)
BbicoTor 0,7 M. mist 10 cimyxeOHBIX KOMHAT, CJIeIyeT BbIAaTh Opurazae, eciu

pacxon nactel 24 xr. Ha 100 M?? Pa3BepTka KOMHATHI JaHa HA PUCYHKE.
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3amaua Ne 3
IInan komHaTel caenan B macmrabe 1:200. Onpenenure pacxoj MEJIOBOU
MacThl Ha MOOENKY MOTOJKAa M (Gpu3a, €CIM JJIMHAa KOMHAThl Ha TutaHe 30 M.,

mupuna 40 Mm., Beicota gpusa 0,5 Mm., a Ha 100 M2 TpeOyeTcs 24 KI. IacThL

Tema: «CBolicTBa NePNEHANKYJIAPHBIX NPSAMOH M IIOCKOCTID)

3agaya Ned

BcnomHuTE MOCIIENOBATENIBHOCTh ONEpalMid IPU Pa3METKE NaHelIed Ha
JIECTHUYHBIX MIomaakax. Kak o0OCHOBaTh NpaBUIBHOCTh Pa3METKU MaHENeH,
OPUMEHSS TEOPEMY O MEPHEHAUKYISIPHOCTH JBYX IMpPSMBIX K IUIOCKOCTH?

CrenaiiTe COOTBETCTBYIOIIUN PUCYHOK, ITOATBEPKIAIOIINKN BAITH PACCYKICHHUS.

Tema: «MHOrorpaHsbie yribi»

3agauya Ne 5

[Ipy mmaTneBaHuM MIMAaTeNb JEPHKAT TMOJ PA3TUYHBIMU YIJIaMH K
BBIDAaBHMBAE€MOW MOBEPXHOCTU. [lokakuTe C MOMOINIBIO MINATeNs Oo0pa3zyeMble
yribl. Kakoil BenumuuHbl OHM jAomyckatorcsi? Kak 3aBUCHUT BeJMYMHA Yria OT

TOJIIMHBI 1051 mnaTieBKu? Kak Ha3pIBalOTCS TaKUE YTIIBI B TEOMETPUN?

Tema: «O0beM MpU3MbI»

3agaua Ne 6

IToacuuraiiTe pacxoa pacTBopa NpH YKJIaJAKe IUNIUTOK B MOMEIICHUU 6X4 M.,
€CJIM TOJIIMHA CTSKKUA 16 MM., TonmrHa Npocioiku 7 MM. CKOJIbKO OTpeOyeTcs

IUTUTOK, €ciu pazmep mutku 15x15x0,5 cm.?
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Tema: «Il1omaab NOBEPXHOCTH HUIMHIAPA»

3agaua Ne 7

Pabounii oTIITyKaTypHUBaeT BPYUYHYIO KOJIOHHY YJIYUYIIEHHOM MITYKATypKOH.
CKOJIbKO BpEMEHU eMy MOTpeOyeTcs, YTOObl OTIITYKAaTypUTh KOJIOHHY BBICOTOM 6
M., tuametpoM 1 M., cobmronast Hopmy Bpemenu 0,79 4. Ha Im OtBetsl. 1) 14,24;
2) 6,1 4; 3)0,7 4;4) 8,1 u.

3agaya Ne 7 PaGoumii OTIITYKaTypHBaeT BPYUYHYIO KOJOHHY YJIy4YLIEHHOM
mrykaTypkoi. CKOJIBKO OH 3apa0oTaeT, €ciii KOJOHHa MMEET BBICOTY 5,5 M.,
panunyc konoHHbl 0,5M., a Hopma pacueHku 46,6 kon. Ha | m ?
Oteetsl. 1) 19,1 py0.; 2) 7,7 py6.; 3) 4,2 py6.; 4) 1090 xor.

3agaua Ne 8

[Ipu oTIITYKaTypHUBaHUU BPYUYHYIO KOJOHHBI paboueMy moTpeOoBasioch 4 .
Kakyro miom@ans MOBEpXHOCTH OH OTIITyKaTypuBad 3a | 4., eciu BbICOTa
KOJIOHHBI 7 M., TuameTp ocHoBaHus 0,8 M.?
Otsetsl. 1) 1,2 M?; 2)14 M%; 3) 4,2 m?; 4) 5 M2

3agaua Ne 9

IIpu HOopMme Bpemenu 0,79 4. Ha 1 M? paGoumii BpyYHYIO OTIUTYKAaTypHBAeT
KOJIOHHY BBICOTOM 8 M. 32 4,8 4. Onpenenure 1uaMeTp OCHOBAHUS 3TOM KOJOHHBI.

Otsetsl. 1) 1,2 M5 2) 2,5 M.; 3) 3 M.; 4) 0,24 m.

Tema: «O0beM HUIMHAPA

3agaua Nel(

Okazanoch, 4TO MAapKUPOBKA HA TEXHUYECKUX JAHHBIX PAaCTBOPOCMECHUTEICH
CO - 80 u C - 863 crepnach. Kakue n3aMeHeHHs HEOOXOIUMO BBITTOJIHUTD, YTOOBI
paccuuTaTh 00BHEM pacTBOpa B OYHKEpE KaKI0r0 paCTBOPOCMECHUTES?

Kakas u3 popmyn [IRh; [IRL; TIRh; IIdh o B aTOM ciiydae nonagoburcs?
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3agaua Ne 11

K »snekrpomemanke it NPUTOTOBJIEHUS TUICOONUIOYHOM MAaCTUKHU
MPWIAraloTCcd YeThipe UUIUHAPUYECKHX Oauka. 3a KaKIbIM IUKI pabOThI
3anoJHAI0TCS Bee ueThipe Oauka. Kaxknpiii u3 6aukoB umeer guametrp 350 M., u
BbICOTY 430 MM. [IpogoIKUTENPHOCTh UKJIA MPUTOTOBICHUS MACTUKH, BKIIFOYAS
3aChINKY U BBITPY3KY, cocTaBiisieT mpuMepHo 10 muH. Kakoe konn4ecTBO MacTUKH
MOHO MPUTOTOBUTH B TeUeHUE 1 yaca HEMpephIBHOU paOOThI?

3apauya Nel2

Manspy TpeOyercss MOKPBITh IOBEPXHOCTh oOmel miomansio 200 M2,
BuyTpenHuii  nmameTrp — pesepByapa  KpAacKONyJbTa  PYYHOIO  JIEMCTBUSA
NpUONMM3UTENIbHO paBeH 178 MM., BeicoTa- 715 wmm. H3BecTHO, 4YTO TIpH
IBYKpaTHOM TOKpBITHU pacxoayercs 480 1. kpacku Ha 1 M . PaccuunTaiite, CKOTBKO
pa3 M KakuM KOJMYECTBOM BOJHOW KpACKH MPHUAETCS HAIOJHITH pabouemy

pe3epByap, 4TOOBI HE OCTABAJIOCh U3JIHIIKOB.

VYka3zanue. [Ipunsate maccy 1 1. BogHOM Kpacku paBHOM 1 KT.

Tema: «O0beM KOHYCA)»

3agaua Ne 13

Ha cTpouTenbHBIX TIIOMAaKax MECOK XpaHAT B mTadensx. [Tocie mpuemkn
BJIQXKHBIN MECOK YJOXWIM B ITa0EIh KOHMYECKOW (OPMBI, pa3Mepbl KOTOPOTO
OKA3aJIUCh CIEIYIONIMMHU: JJIMHA OKPYXHOCTH OCHOBaHua | = 32 wm., jiuHa mo
otkocy a = 7 M. Onpeaenutb 00beM MPUHUMAEMOTO MECKa, YUYUTHIBAasi CKUJKY Ha

BJIAJKHOCTH Bo3ayxa 15 %.
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Tema: «@yHkuus, rpapuk GyHKuum»

3agaua Ne 15

[Tpocnenure o rpaduky (QyHKIMH, KaK U3MEHSETCS BpPEMsSI CXBaThIBaHMSI
TUIICa B 3aBUCUMOCTH OT KOJIMYECTBA UMEIOIIEHCS 100aBKH.

Kakoe xonnuecTBo 100aBKH (B MPOLEHTAaX) CIEAYET BBECTH, YTOOBI BpEMsI
CXBaThIBaHUs ObLIO paBHO 20 MUHYT?

I‘ICPGB CKOJIbKO BPCMCHHU 3aKOHYHTCA CXBATbIBAHUC T'MIICA, €CJIM BBCCTHU B

BOJIOTHIICOBYIO cMech 1% no0aBku?
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