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[MpakTUKO-OPUEHTUPOBAHHbIM NOAXOS, B
O0OYy4YEeHUU MaTeEMATUKU

— 3TO AESATENbHOCTh, HAIIPABIICHHAS HA OCYIIIECTBICHUE CBSI3U IIKOJIBHOTO
Kypca ¢ MPAaKTUKOH, YTO mpeanoiaraetT GOpMUPOBAHUE Y YUAIIMXCS] YMEHHU,
HEOOXOJUMBIX JIJI PEIICHUS] CPEICTBAMHU MAaTEMATUKHU MTPAKTUYECKUX
(MpaKTUKO-OPUEHTUPOBAHHBIX ) 3a]1a4.

IIpakTHKO-OPUEHTHPOBAHHBbIE 32/1a4M — 3TO BUJ| CIO’)KETHBIX 3aj1ad,
TpeOyIOIIN B CBOEM PEIICHUH PEeaTn3alliy BCEX ITAMIOB METO/A
MaTeMaTHYE€CKOTO MOJEIUPOBAHUSI.



AKTyanbHOCTb JaHHOW MeToAnYeCKOn pa3paboTkm obycrnoBneHa
HeobxoauMocCTbLI0 hopMupoBaHUa y ydawmxca knaccos MYC
Poccun He ToNbKo NpeaMeTHbIX 3HaHUM B paMkax PegeparnbHbIX
rocygapcTBeHHbIX obpasoBaTtesnbHbix cTaHgapToB (PIOC), Ho n
KPUTUYECKM BaXKHbIX NPUKNAAHbIX YMEHUWN, TakNX Kak

*  aHasnu3 0aHHbIX,

*  [IPOCMPAaHCMBEHHOE MbIUWIIEHUE,

*  Jlo2UYEeCKoe rpo2Ho3uposaHue

« paboma c aneopummamul.



™ [MpakTUKO-OPUEHTUPOBAHHbIM NOAXOM peliaeT
HECKOJNIbKO 334,34 B OOYYEHUM:

1

aKTHBH3ALMS
y4eOHo-
NMO3HABATEJIbHOM
AesiTeIbHOCTH
(peuieHue 3aa4,
OCHOBaHHBIX Ha
KU3HEHHBIX
CUTYAIIUSIX, TOBBIIIAET
MOTHBALIUIO
y4aluxcs,
JNEMOHCTPUPYS
MPaKTUYECKYIO
3HAYUMOCTh
U3y4aeMoro
MaTepuana);

2

(¢popmupoBanue
NMPUKJIATHBIX
yMeHuii (pelieHue
3a/1a4, CBSI3aHHBIX C
(bYHAHCOBBIMU
pacyeTamu,
aHAJIM30M JIAHHBIX,
IPOEKTUPOBAHUEM U
T.J., PA3BUBAIOT y
HIKOJIbHUKOB
HaBBIKH,
HEOOXOMMBIE B
IIOBCETHEBHOU
KU3HU);

3

peaau3anusi
npogeccnoHaIbLHBIX
npoo
(MonenupoBaHue
AJIEMEHTOB
npodeccCuoHaIbLHON
JeATETbHOCTH -
MHXEHEPHBIX
pacyeToB,
HKOHOMUYECKOTO U
CTaTUCTUYECKOTO
aHajan3a, IOMOraeT
y4YaIumcs B
npodhecCuOHATBLHOM
CaMOOTIPE/ICTICHUN );

A

COBEPIIEHCTBOBAHH
e o0pa3zoBaTeIbHbIX
pe3yJbTaToB
(TpUMEHEeHHUE TaKUX
3a/1a4 CocoOCTBYET
OoJiee rTy0ooKOMYy
YCBOEHHMIO 3HAHUMU,
TaK Kak TpeOyeT ux
UHTErpalvK U
UCIIOJIb30BAHUS B
HOBBIX KOHTEKCTaXx).



“w Knto4yeBble HanpaBneHUsa MCNONb30OBaHUA
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4ay:

* AKTHBH3aLUs Y4e0HO-NO3HABATEJbHOM AesiTeJIbHOCTH. Penienue 3amay,
OCHOBAHHBIX Ha )KU3HEHHBIX CUTYalIUSIX, IOBBIIIAET MOTUBALIUIO YUAIIUXCS,
JEMOHCTPUPYS MPAKTHYECKYIO 3HAUMMOCTh M3y4aeMOro MaTrepuala.

* @opMupOBaHHE NPUKJIATHBIX YMeHUI. 3a7auu, CBsI3aHHbIE C (PUHAHCOBBIMHU
pacueTamu, aHAJIM30M JaHHBIX, IPOEKTUPOBAHUEM U Jp., PA3BUBAIOT Y
IIKOJIbHUKOB HaBBIKU, HEOOXOAUMBIE B TOBCEAHEBHOM KU3HU.

* Peanu3anms npodeccuoHaNbHBIX NP00. MoaenupoBaHue 3J1€EMEHTOB
npodeccroHaAIBHON NeATENbHOCTH (HalpUMED, HHKEHEPHBIX PacUeTOB,
HKOHOMHUYECKOTO U CTATUCTHYECKOr0 aHAJIN3a) IOMOTAET yJaluMcs B
po¢eCCUOHAIIBHOM CaMOONpPeACICHHH.

*  CoBeplleHCTBOBaHUE 00pa30BaTeIbLHBIX Pe3yJabTaToOB. [[puMeHeHNEe TaKuX
3a/1a4d crnoco0CcTByeT OoJiee riy0OKOMY YCBOCHHIO 3HAHUM, TaK KaK TpeOyeT ux
WHTETPAllMM U MCTOJB30BaHUS B HOBBIX KOHTEKCTaX.



JUist KaXa0ro ATana ypoka UCIOIb3yITCS CBOM METO/Abl U IPUEMBI,
no3BoJsitoire 3 (HEKTUBHO pellaTh KOHKPETHbIE 00pa30BaTeIbHbIC U
MeTarnpeaMeTHbIE 3a1aun. Mcnonb3yemblii 0aHk 3a1ad GOpMUPYETCS U3 TPEX
MUCTOYHUKOB:

- TOTOBBIX, HO aIANITUPOBAHHBIX K MPO(UITIO KIIACCOB;

- CYIIECTBYIOIIMX, HO CYIIECTBEHHO MOAU(DUIIMPOBAHHBIX U YCOBEPIIIEHCTBOBAHHBIX
HaMU;

- IOJTHOCTHIO aBTOPCKUX Pa3pabOTOK.

P33pa6OTaHHLIﬁ MaTcpual 06J'IaI[aCT BBICOKOM CTEIICHBIO AJAlITUBHOCTHU U MOKCT OBITH
HCIIOJIB30BAaH:

1)Ha ypokax MaTeMaTHKH B Pa3JIHYHBIX Kjaccax (He TOJbKO B MPOMUIBHBIX) IPH
M3Y4YEHUU COOTBETCTBYIOIIUX Pa3/IEiOB aareOpbl, FCOMETPUH, TEOPUH BEPOSTHOCTEHN U
CTaTUCTUKHU JUIsl OTPAOOTKU HABBIKOB, MOBBIIIEHUS MOTUBALIUUA U (HOPMHUPOBAHUS
MHTEpeca yepe3 IEMOHCTPAIUIO TPAKTUYECKON 3HAUMMOCTH MPEIMETA;
2)nexaroraMm CMe;KHbIX THCIMILIMH (Takux Kak HHpopmartuka, usuka, ObX)
MOCJIE COOTBETCTBYIOIIECH afanTalliyu KOHTEKCTa 3a/1a4 M0J1 CBOM MIPEIMET;

3)B pa3HBIX BO3PACTHBIX IPYNIAX: METOIMYCCKUE MPUEMBI U 3a]1a4H,
MPEACTaBICHHBIC B CTaThe, MPUMEHUMBI HE TOJIBKO B 8—9 Kjaccax, HO M B cTapiien
IIKOJIE, & UX aJIalTUPOBAHHBIE BEPCUH — JIa)K€ B HAYAIBHBIX KJIaccax.


https://disk.yandex.ru/i/ejUOmz0QuFNAcg

[MpaKTUKO-OPMEHTUPOBAHHbIE 33341 Ha YPOKaX reoMeTpum

Bbluncav nnowiaap 3akpaleHHon Gurypbl

OcHOBHbIM NapamMeTpoM NoXapa, NP MOAENUPOBAHUM BO3MOMHOW 0BCTAHOBKM,

ABNAETCA NNOWaab NOXapa, 3Ha4eHne KOTOPOIZ 3aBUCUT OT ee d)OprI. B UHXEHEepHbIX

pacyeTax npu NporHo3nupoBaHMM 06CTaHOBKM NPy NOXKape N10wadb Noxapa
onpedenaemca, KGK COBOKYNHOCMb Mpocmeliux 2eoMempuyecKux guayp.

0D
(»)

(8]

Ha ypokax reomeTpumM Ha MOMOLLb
NPUXOAAT MPaAKTUKO OPUEHTUPOBAHHLIE
3agayn, KoTopble MOXHO MCMOofb30oBaTh,
Hanpumep, Ha 3Tane akTyanusauum 3HaHuMn
npu naydyeHun tTemol «lnowagu». Yyawmmcsa

npennaraeTcs peWwnTb 3agauu Ha
MoJennpoBaHme PUCYHKOB n3
reoMeTpUYECKUX duryp, roe

oTpabaTbiBaeTcs 3HaHWe U NPUMEHEHMUE
dopmyn nnowagn NpsMoyronbHUKa, Kpyra u
ero yacrten. A Takke AaHHble 3agaHna MOXHO
BKNOYaTb B  CUCTEMY  3ajaHun  Ongd
nogrotoBkm Kk OID no matematuke (Nel7

[Mnowaaun guryp).



[MpakTMKO-OPUEHTUPOBAHHbIE 33341 Ha YPOKaxX reoMeTpum

YcTHag paboTa 3apayn Ha 3aKkpenneHue

.23 ceHTAbpa 2022 1 M3 0AHOW BOGHHOW YacTh NOCTYNUA CUrHaN o
b geda o e oxap HpMOAACH k BOSHHOMY CTaay ¢
MHC poctynua cun 6oenpunacamu. LLTaby ans pacyéra n

YcrHan pabora Ha cHMMKax cnyTHMKa nokasaHbl
30HbI 6eacTBua. Kak BbluMCAUTL

A ?
Haiaute reometpuueckue NOUID/MM ITHX 30N n3 cena «JlecHoe». KOPPEKTUPOBKM A0CTaTOYHOTO KOAMYECTBa
napameTpbi Noxapa no B necy notepsncs peé @AVHML, TEXHWKM N IMYHOTO COCTaBa
Bo3pacT 8 ner. Nlec HEeobX0AUMO BbIYMCAUTL NAOLWAAL nopaxeHusa

WUCXOAHBIM AGHHBIM. TEPPUTOPUM OTHEM.

PacnonoxeH BOKpyr

i ©HaCeNEHHOTO NyHKTa, [nvHa orpaab!l BOKPYr cknaga ¢ = 40m.
- 3 OKPY>XHOCTb KOTOPOrC
3] o~ coctasnser 62,2 KM. 8 c
o (3 MakcumanbHas ry6m
w a 6bl cMor 3aiTH
[, 2cm 16 cm aa
pe6EHok 3a 310 Bpems
kM. Onpeaenute nsol
a 6 8

. ANS NOUCKOBBIX pabo1




Ha ypokax
anrebpsbl B
8-9 knaccax
npu
peLLleHnn
TEKCTOBbIX
3agau
MO>XHO
NpeanoXnTb
3aja4n Ha
HaxoXaeHue
cpenHeu
CKOpOCTH,
PacrnosioXmne
NX MPOCTOro
K CNOXHOMY

1. Otpag cnacareneit MYC 23 r\ 2. OTpap cnacareneu ogHy
NAaHUPYET NPONTHU UCXOAHbBIN f TpeTb Nyt 6yaer ABurartben
py6ex 8 23:40 11.09 u BbIATH €O CKOPOCTLIO 60 KM/,

Ha pybexx pazseprbiBaHUA K BTOPYIO TPETb - 40Kkm/y, a
6:15 12.09. Onpegenuts ocranbHoe spemsa 20 KM/u.
CPEAHIOK0 CKOPOCTL MapLua, Onpegenwnre cpeaHIow0

€C/IK paccTofaHnE Mexay CKOPOCTb ABMMKEHHUA.
py6examu pasHo 120 km.

4. MapuwpyT ABMIKEeHWA KONOHHbI
COCTOMT M3 TPeX YyHacTKoB
NPOTAMEHHOCTLIO COOTBATCTBEHHO 60
KM, 80 KM, 55 Km. YCTaHOBAGHO, YTO Ha
BTOPOM YHACTKe NYTH MOXHO
ABUraTecs 8 NonTopa pasa GbicTpee
Yem Ha nepsom. A Ha TpeTbem Ha 25%
mMmegneHHee, Yem Ha sTopom. C Kakumu
CKOPOCTAMM HEeOBXoaUMO ABMIaTLCH,
YTOOb!I CPEAHAR CKOPOCTL ABMIKEHMUA Ha
scem mapuwpyre 6bina pasHa 25 km/u.

3. Nepsbie 875 Km cnacarenm nepegsuranuch Ha sepronere
€O cKopoCTbiO 125km/u, cnegyoume 195 km — Ha
asTomobune co cKopocTeio 65 KM/4, a nocnegHue 25km —

€0 CKOPOCTBIO 5 KM/4. HalipuTe cpeaHiolo ckopocTs ﬂ*ﬁy
ABWKEHUA HA NPOTAKEHUU BCETo NYTH.




[MpakKTUKO-OPMEHTUPOBAHHbIE 334a4YM HA YPOKax
BEPOATHOCTU U CTAaTUCTUKM

[Mpn n3yyeHnn Temsol
«OnucaTenbHasa ctaTtUcTUKa»
01151 YCTHOW paboThbl HA YTEHUE
anarpaMmm Mbl npeanaraem
yyalmmcs He cTaHgapTHble
3agaym u3 y4ebHuka, a
peanbHble, CBSA3aHHbIE C
byayuwien npodeccmoHanbHOM
NeATEeNbHOCTbIO. Takum
obpa3om, pebdaTta HarnsiaHo
BUOAT NPUMEHEHME CTaTUCTUKN
B XXU3HW.

20 ma

Cpenree
30 2010-2024 ropw

2010 2012 2014 2016 2018 2020 2022 2024

Tlawnyie 30 2024 ron — ¢ | sueaps o 23 centabps

Ha anarpamme npencrtaBneHbl cBeaeHnsa o6
obCTaHOBKe C Nnoapamu Ha TeppUTOpUmn
Poccuickon depepauun.

Mo gnarpamme onpegenuTe:

1)B kakon rog 6b1510 HanbonbLLEee KONMYeCcTBO
noXxapos?

2)B kakow rof 66110 HaMMeHbLLIEee KONMYeCcTBO
noXxapoB?

3)OnpegenuTe B Kakne rogbl nokasatesib 6bis
BblLLE CpefHero.

1



[MpakTMKO-OPUEHTUPOBAHHbIE 334341 Ha YpOKax
Be pOHTH OCTM M CTaTM CTM I<M Knaconseckos onpefeneHie BepORTHOCTH

[Mpn n3yvyeHnn Tembl o
«Krnaccuyeckoe onpeneneHue
BEPOSATHOCTU» MOXHO Ha 3Tane Pesymumam

3aKpenrneHns UCNonb3oBaThb
criegyoLne nNpakTUKo-
OPVEHTUPOBaAHHbIE 3aa4u:

(e Y Jeresars

80%

Y WA RPN TR WG AUE

hurman o
Nncao soex wexogon

2. B rpynne corpyannkos MMC 250 yeacsek. Mx BEPTOASTOM B HECKOABKO
NPYEMOB AOCTABARIOT B TRYAHOAOCTYNHbIM PAHOH, M3BECTHO YTO
cosepLueHo 25 peicos. NOPRAOK, B KOTOPOM BEPTOACT NepesoInt
COTPYAHMKOB MHC, CAYNOEH. HOMAMTE BEPOATHOCTD TOrO, YTO COTPYAHMK
MYC Muxama M. noAetur 3 peincom

n=250
25=10 [v)- nepesoMT 30 OAMH

0sPA)s]

B copesHoBaHuax cpeau kaaeros MHC ysacTeyior 20 yeaosek: 8- 13

LUKOAbI N2199, 7- 13 LUKOALI Ned484, OCTAABHBIE M3 LLKOALI Neb04. Mopraok B
KOTOPOM BLICTYNAIOT KOAETSI, ONpeAeAseTcs xpebuem. Hanaure

BEPOKTHOCTD TOTO, HTO KAAET M3 604 LLUKOAB! OKQXETCA NEPBLIAM

BLICTYNQIOLLAM. 3. CTpeAcK NONGATET NO MULLIEHH C BEPORTHOCTLIO 0,85, Hanamre

BEPOARTHOCTL TOrO, NTO OH HE NONCAST B LUeAb.

1 604 LuxoAu A-NONCAET § LeAb

A = HE NONCALT 8 LLeAb
P(A )=1-P(A)=1-0,85=0,15
Omser 0,15




MpakTMKO-OPUEHTUPOBAHHbIE 334341 Ha YPOKaxX reoMeTpum

MccnepoBaTenbCcKuMe 3agaum

B3PbIB TPYbbl ANl CITACEHUA TOPOAA.

9 ceHtabpa 1991 ropa Ha
HedTenepepabarbiBatolem 3aBope B I Yda
NpoU30LLIAOD paspyLueHue KOHCTPYKLMK
6eToHHOI 150-MeTPOBOM AbIMOBOW  Tpy6bl,

X AVaMETP KOTOPOW Y OCHOBAHMWSA COCTaBASIET 16

+. M. B peaynstate 30-meTpoBas 4acTb Tpybbl
s AvamveTpom 8 M, Becom 700 T 3aBUCAA Ha
z BbicoTe 120 meTpoB. MapeHue Yactu Tpy6bl Ha
S , | 3EMAI0 MOTAO BbI3BaTb 3EMAETPACEHUE B 9
6aAn0B, CEpUIO B3PLIBOB, MOXapoB, BbIGpoC
| onacHblx BelecTtB. Hauboree peanbHbIM
. Coco60oM AVMKBMAALMM HABUCLUEN Yrposbl -
| 6bIN0 B30pBaTh TPYOy Ha Mecte. CnacateAun
[ BLINOAHMAN HEeobXoANMbIE pacyeThl, 3aN0XMAU
» Ha Bbicote 120 mMeTpoB 360 Kr B3pblBYaTKU 1
‘ HanpaBAEHHbIMU B3pbIBAMU yAAAOCh

TOAOXMTb» TPY6Y B NPaBUALHOE MECTO.

3AAAYA 1 - NOTUYECKAA

BbIAO  MpUHATO  pelueHue
OLEenuUTb NPUAETaIoLLYHO
TEpPPUTOPUIO B  dopme pomba.
OAHa M3 AuaroHasel B 10 pas, a
BTOpaA Ha 2 M 6oAblue paauyca
Tpy6bl. Bbluncaute NAOLLIAAb
MoAyYeHHONU durypsi (M = 3).

Ha cHuMKe nokasaHo o6pyuieHHe Kynosa Kpbliiiu
Toproporo 1eHTpa. Haiure naomaab 06pymeHHbIX
vacTel (3es1eHOr0 1BeTa), eC/IM CTOPOHA KBajipaTa
paBHa 50Mm.

Mpn  pelwweHMn  Takux
3agad, obyyarowmecst He TONbKO
NPUMEHSIOT 3HaHus,
NonyYeHHble Ha ypokax
MaTeMaTuKKn, HO U NorpyxarTcs
B BblOpaHHbIN npodunb, 4TO
no3BongeTr MM cdopMMpoBaThb
NOHUMaHWe oyaywien
npodeccun. Takum obpasom y
obyyaromxcs npoucxoanT
3akpenneHue Tembl «l1nowagn»
N eé npakTu4eckoe NpUMeHeHne
B peanbHOW cuTyaumu, a Takke

pasBuTHe KPUTUYECKOTO
MbILLIIEHNSA "
MPOCTPaHCTBEHHOM

opueHTauuu.




Nrposblie MeTofbl

KOAOHHQ MOTOCTPOAKOBOIO
NOAPQIAGAGHHA NPOHAET YMAOCTKH
MOPLWIPYTA, NPOTAXEHHOCTRIO 78
KM, 85 kM 1 115 KM CO CKOPOCTAMM
COOTBETCTEAHHO POBHLIMK 25

OnpeAeAnTs Bpema,
HeoBXoAMMOe AAR NOABOAHOH

| NePenpass TOHKOBOrO
}nomou.omuua. HMmeLwero 24
TaHka, WupuHa pexu 250 m,

KM/, 27 km/H, 35 km/4. Ha CKOPOCTD ABHXEHWA TOHKG NOA
NPUBCAL OTBOAMTCA 2 4 45 MMM, BOACH 5 KM/, AHCTOHUMA MEXAY
ONPEASANTS CPOANNE CKOPOCTH TaHKaMM 140 M. TaHKH AAR
MopwpyTa 6e3 yyera u ¢ yverom PONPABM NOATOTOBAGHSI.
“ et TEET OKPYTAHTE AC ACCATHIX.
@3YALTQTI OKPYTAHTE AO LL@AOTO. \QX\

Palseaumnk naBaoaacer MoapasaeAeHHe NPOTHBHUKA
OTAGABHO® ACPEBO NOA 3GHAAC OGOPOHY HO NACWLGAM NO
a::xo':a‘(.lh::::nm PPOHTY 5 KM 1 NO rayBuHe 4 km.

OnpeaeAnTe PaAMYC Kpyra,

yraomepa 3,6 |, seAMunny
YITAQ OKPYTAMTE AC POBHOBEAHKOIO NACLLOAM,

AecaTkos). ONpeAeAHTL IAHHMOEMOM NOAPTIACACHHEM 8
REECTONNS AO “P""; NPOTHBHMKA. (PaAMyC,
i eCAM BbICOTa Aepesa M. - -
|OTBeT OKpYrANTe AC gqcuoumxou KPYrosom WeAu).
.Xu\m_ \'ruv OKPYTAWTE AOC ACCATHIX.

= \ ==



[MpakTnyeckas 3Ha4YMMOCTb

npeacTtaBneHHbIe MaTtepuansl MOryT ObiTb HEMOCPEACTBEHHO UCMOMb30BaHbl YYNTENSMN
MaTemaTukm B NpodusibHbIX knaccax MYC Poccuun ana noBbiweHUst 3¢phpeKTMBHOCTH
obpa3oBaTenibHOro rnpouecca Yyepes ycureHme MoTMBaLMM yyalumxca, obecneyeHus
OCO3HaHHOM NpoceccMoHanbLHON opMeHTauuMm GyayLmnx cnacarenemn,
c¢hopMmnpoBaHMA NpUKNagHbIX MaTeMaTUYECKMX KOMMNEeTeHUMM, Heo6XoauMbIX B
npoceccumn.

Mpn 3TOM NpeanoXxeHHble MeToabl 06nagaloT yHuBepcanbHOW LLeHHOCTbI. OHM
HarnggHO 4EMOHCTPUPYIOT NPakTUYECKy0 3HAYMMOCTb MaTeMaTUYECKNX 3HAHWUMN,
CrnocobCTBYIOT pas3BUTUIO KPUTUYECKOTO M NTOMMYECKOro MbilLieHns, obecneymBatoT

Ka4yeCTBEHHYIO NMOAroTOBKY, B TOM YUCI€ K FOCy,EI,apCTBeHHOIZ WTOroBOM aTtTecTauuu.
Wluvﬂ‘""‘” -

e | (a4 b
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https://disk.yandex.ru/i/uodxgadRTLTL3w
https://disk.yandex.ru/i/uodxgadRTLTL3w

Cnacunbo 3a BHMMaHue!

«Teopus 6e3 npakTUKn MepTBa, NpaKkTuka
6e3 Teopuu cnena» (A.B. CyBopos)
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