MHWHHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOM ®EJIEPAIINA
JenapramenT o0pa3oBanusi Bosoroackoi odsacTu

Yupagsiaenue oopazoBanus BoJsioroackoi odnactu

MyHHULIIa/IbHOE 061e06pasoBaresibHOe yupesKieHne
«HudaHToBCKast mIKo1a»

Paccmotpeno IIpunsTo:
Ha METOLUUeCKOM COBeTe Peiienniem negcosera
(mpotokon ot 25.08.2023 Ned) | (mpoTokoit ot 28.08.2023 Nel)

AJIAIITUPOBAHHASI PABOYAS IIPOI'PAMMA
YUEBHOI'O IPEJIMETA
«MATEMATHUKA»

HAJIs1 00y4aIoIIUXCS C 32/1€PKKOM

NCUXMYECKOTro Pa3BUTHS (BAPHAHT 7)

A. Hupantoso

2023
1



OIJIABJIEHUE

HOACHUTEJIBHASA BATTMCKA ..ot 4
OOm1as XxapaKTepHUCTUKA YISOHOTO IpeaMeTa «MaTeMaTHKA .....eeeeeeeeevenneee.... 4
Ilenn u 3aaun u3ydeHust yueOHoro npeaMera «MaTeMaTUKAY .....vvveeeeeeeeeee.. 6
OcobenHocTr 0TOOpA U aJlanTaly y9eOHOro MaTepuraia o MareMaTHKe....... 7

[Tpumepnbie Buabl aestensHocTr odydatonuxcs ¢ 3[1P, 06ycioBieHHbIe 0COOBIMU
00pa3oBaTeIbHBIMU TOTPEOHOCTIMU M 00ECIIEUHBAIOIINE

OCMBICIICHHOE OCBOCHHUE COJICp)KaHHU 00pa30BaHMS 110 IPEIMETY

CIMATEMATHIKAN) 1. vvvvvveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeennnaenns 10
Mecto yuebnoro npeamera «MaTeMaTUKay) B VICOHOM IIAHE. ......cceeeeeeerneee.. 10

PABOYASI ITPOT'PAMMA YUEBHOI'O KYPCA

CKMATEMATUKAY. 5—6 KITACCDBL..... .ot e e 12
Leny N3YUEHUS VIEOHOTO KYDCA..iiiiiuuereeeieeeiiiiiiiiiiiiieeiieeiiiisieeeeeeeeeeeiiiseseeeees 12
MecTo VUEOHOTO KYPCA B VUEOHOM IIITAHE. ..ieeiieeeeeeeieeeiereeeeerererereeerereeerereeereeens 14
Conepsxkanne yueOHOIro Kypca (110 TOAAM OOYUEHMA).oeeeeuueereieieeiiieieeieeeeieeeenes, 14
S KITACC oot 14
0 KITACC e 15

PABOYA S ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPAY. 7—

S ] VX O O] ) RO 18
Lleny H3yUeHUST YICOHOTO KYPCA. uuueeeiiiiuueieiiiireiieeiiieeeeieiseeeeeiieeeeeeiieeeeeeianns 18
MecTo YYEOHOI0 KYPCA B VIEOHOM ITAHE. ..eiieneeeeeeieeeeeiiiiiiieieiieeeeeiiiiiseeeeeeenns 19
Conepxkanne y4eOHOr0 Kypca (110 TOAaM OOYUCHUS)..oeevreeeeeireeeeeeeeeirrvvannen. 19
T KITACC e 19
8 KITACC oot 21
O KITACC e 21

PABOYA I ITPOT'PAMMA YUYEBEHOI'O KYPCA «I'EOMETPHU». 7-9 KITACCBHI

....................................................................................................................................... 23
Lleny H3yUYeHUST YICOHOTO KYPCA. . uuueeeiiiiureieiiiiueiieeiiiuieeeieiseeeeeiieeeeeeiiaeeeeeeinans 23
MecTo Y4EOHOIO KYPCA B YUCOHOM IITAHEC. .oouuvveeeeiieeeeeeeieeieeeiiiieeeeiiieeeeeiinnns 23
Conepxkanne yaeOHOTro Kypca (110 TOIAM OOYUCHMA).evvurreeeeeeeeeiieieeieeeeeeeeennn. 23
T KITACC oottt 23
S KITACC oot 24
O KITACC e 25

PABOYA S ITPOI'PAMMA YUEBHOI'O KYPCA

«BEPOSTHOCTDB U CTATUCTHUKAY 7-9 KITACCBL.........coovvvvieeiiiieeeeieeeeeeeen, 26
Leny N3YUEHUS VICOHOTO KYDCA..oiiiiiuueeeeieeeeiiiiiiiieeieeeeeeeiiiiisieeeeeeeeeeeiinsseeeeees 26
MecTo y4EOHOr0 KYPCa B VIECOHOM ITAHE. ..eeieneeeeeeieeeeeiiiiiiieeeieeeeeeiiiinseeeeeeenns 27
Coneprxanre yueOHOTO Kypca (TI0 TOIAM OOYUCHH ).....eevveerreererenereeenereeannnes 27
7 KITACC ittt ettt eeeeeenennn 27
8 KITACC ittt 27
9 KITACC oottt eeeeeeeeeeeeee 28

10 KoHTponbHO-U3MEPUTENBHBIE MATEPUATIBI

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A YYEGHOI'O ITPEJIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUAL.....32
JIMYHOCTHDBIE PESVJIBTATDBL. ... 32




[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHM I PABOYEI

[TPOTPAMMBI KYPCA «MATEMATHUKA» . 34 5 KITACC........ccocvevenreee. 34
6 KITACC i 35
[INTAHMPYEMBIE ITPE/IMETHBIE PE3VJIETATBI OCBOEHU A

PABOYEM ITPOTPAMMBI KYPCA «AJITEBPAY..........oveeeeeeeeeeeereeeeeeenen. 37
T RKIACC i 37
S KITACC it 39
O KIACC i, 40
HJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHUA

PABOYEU ITPOI'PAMMEI KYPCA «'EOMETPUSD ..o, 41
TRKITACC i 41
S KITACC i 42
O KIACC i, 43

INTAHUPYEMBIE T[IPEAMETHBIE PE3VIIbTATBI OCBOEHUA
PABOYEI ITPOT'PAMMBI KYPCA «BEPOITHOCTH U

CTATUCTIKA ... ees e eeeeseeseeeeeseeeeseeeseeeses e eeeeeese 44
T KITACC e 44
3 Ve 44
O KITACC oo seeneeenne 45
TEMATUYECKOE IIJTAHUPOBAHUE.............oeeeeveeeeeeeeeeereeean. 46

HOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamMma 1o MaTeMaTHKe JUIsl 00y4JaroIIUXCs ¢ 3aJIePHKKOM ICUXUYECKOTO
passutus (nasnee — 3[1P) Ha ypoBHE 0CHOBHOTO 0011Iero 00pa30BaHMs MOITOTOBIICHA HA OCHOBE
denepanbHOro rocyaapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00IIEro 00pa3oBaHUs
(ITpuka3z Munnpocsemienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBad MUHHUCTEPCTBOM
toctunnu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC
000), ananTupoBaHHON OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO 00IIIer0 00pa30BaHUs
00Yy4arOLIUXCs C 3aJIePAKKOM MCUXUUYECcKoro pa3BuThs (oqoopenHoi pemenneM ®YMO 1o obmemy
obpa3zoBanmuio (mporokon ot 18 mapra 2022 1. Ne 1/22)) (manee — [TAOOIT OOO 3I1P), Paboueit
IpOTrpaMMbI OCHOBHOTO 00I1Iero 00pazoBaHus O mpeaMeTy «MareMaTrkay, mporpaMmbl
BOCIIUTaHMSI, C YUETOM paclpeiesIeHHbIX 10 KjlaccaM MpoBepseMbIX TpeOOBaHU K pe3yabTaraM
OCBOEHMSI AJlTaTUPOBAaHHOW OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
o0pa3oBaHMsI 00yUYaIOIIUXCA € 33JIePKKOM ICUXUUECKOro pa3BuTus. B paboueit mporpamme ydTeHbl
uaeu u nojoxkenus Konnenuuu pa3BuTHs MaTeMaTHIecKoro oopazoBanus B Poccuiickoit
denepanuu.

O0mas xapakrepucTuka yuedHoro npeamera «Maremaruka

VYueOHbii mpeamer «MaTtemarnkay BXOAWT B TPEAMETHYIO oOnacth «Maremaruka u
unpopmatrkay. OH cmOCOOCTBYeT pPAa3BUTUIO BBIYUCIUTENBHOW KYIBTYphl U JIOTHYECKOTO
MBIIUICHHUS, (OPMUPOBAHUIO YMEHHUS TMOJB30BATHCSA AalTOPUTMaMH, a TaKkKe MPHOOPETEHUIO
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IPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOM *u3HU oOydaromuxcs ¢ 3I1P. YueOHbIit
IpeaMeT  pa3BUBAE€T  MBIIUIEHHE, IPOCTPAHCTBEHHOE  BOOOpakeHHE, (YHKLHOHAIbHYIO
rPaMOTHOCTb, YMEHHSA  BOCIPHUHUMATh W  KPUTHYECKHM  aHAJIM3UPOBaTh  HMH(OpMAIHIO,
NPEACTABICHHYIO B pa3IM4YHbIX (hopMax.

OOyuenne maremaTuke Aa€T BO3MOXKHOCTh pa3BHuBaTh y oOydaromuxcs ¢ 3IIP tounyro,
panMoHanbHyl0 U MH(OPMATUBHYIO pedb, yMEHHE OTOMparh HauOojee MOIXOASIINE S3bIKOBBIC,
CUMBOJIMYECKHE, TpaHUuecKkue CpencTBa Ui BBIPAKEHHUS CYXICHHH ¥ HADIAJHOTO HX
IIPEICTABICHHUS.

Heo0xonuMpIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAHWU SIBISIETCS
o01iee 3HAKOMCTBO C METOJAaMM IO3HaHMs ACHCTBUTEIbHOCTH, IPEACTABIECHUE O IMpenMeTe M
MeTOoZaX MaTeMaTUKU, UX OTIMYHI OT METOAOB IPYI'MX €CTECTBEHHBIX W I'YMaHUTApHBIX HayK, 00
O0COOEHHOCTSX NPUMEHEHHs MAaTeMaTHKHU JUIs PEeIIeHUs HAay4HbIX M NPUKIAIHBIX 3a1ad. Takum
o0Opa3oM, Maremarudyeckoe oOpa3oBaHME BHOCHT CBOM BKJIaJ B (hopMUpOBaHME OOIIEH KyIbTyphl
YeJI0BEKa.

W3yueHne MareMaTHKU TakKe CIOCOOCTBYET OSCTETUYECKOMY BOCIUTAHMIO YEJIOBEKa,
MMOHMMAHHIO KPacoThl U M3SILECTBA MATEMATUYECKUX PACCYKJIECHUMN, BOCIIPUITHIO TEOMETPUUYECKUX
(hopM, YCBOCHHIO HJIEH CHUMMETPHH.

[Tporpamma oTpakaeT copepkaHue oOyueHHs mpenMeTy «MaTreMaTHka» C Y4eTOM O0COOBIX
oOpa3oBarenbHbIX noTpedHOCcTel oOyuatommxcs ¢ 3IIP. OnageHue y4eOHBIM MpPEIMETOM
«MaremaTHkay MpeCcTaBIseT ONpPeNeIeHHYIO CI0KHOCTD s yuanuxcs ¢ 3[1P. V oOyuaromuxcs ¢
3[1P namOomnee BBIPaXEHHI OTCTABaHUS B PA3BUTHH CIOBECHO-JIOTWYECKHX (DOPM MBIIUICHUS,
MO3TOMY aOCTpakTHbIE U OTBJICUCHHBIE KAaTETOPHUM UM TPYAHOAOCTYNHBI. B Toxe Bpems mnpu
CHelualbHOM o00yueHuu oOydYaromuecsi MOTYT BBINONHATH 3aJaHus 1o anroputmy. OHu
BOCIPUMMYMBBI K TOMOIIM, MOTYT BBINOJHUTH MEPEHOC HA AaHAJIOIMYHOE 3a/laHhe YCBOEHHOIO

cnoco0a pemeHus. CHI)KEHHE pa3BUTHUSL MBICIUTENBHBIX ONEpaluid U 3aMeUIEHHOE CTaHOBJICHHE
JOTHYECKUX JIEHCTBHI TNPHUBOAAT K HEIOCTATOYHOM OCMBICICHHOCTH COBEPIIAEMBIX YYEOHBIX
neiictBuil. Y o0Oydarommxcs 3aTpyJHEHbl CUYETHbIE BBIYHMCICHHS, NPOM3BOJAMMBIE B yMme. B
MMCHbMEHHBIX BBIUMCICHUIX OHU MOTYT MPOITYCKaTh OMH U3 MPOMEXYTOUHBIX mmaroB. [Ipu padote ¢
YHUCJIOBBIMU BBIPQKEHUSMHU, BBIYMCIEHUEM HUX 3HAUEHUS MOTYT HE YAEpKHUBaTh MPaBUIbHBIN
nopsiok nerctuid. [Ipu ynpormenun, npeodpa3oBanuu BeIpakeHu# yuamuecs ¢ 3[1P ve moryr
CaMOCTOSITENIbHO IPUHATH PEIICHUE O MOCIIE0BATEILHOCTH BhIMOTHEHUS 1eUCcTBUN. KOHKpEeTHOCTD
MBIIJIEHHS OCJIOXKHSAET YCBOCHHS HABbIKA PEIICHUs YPaBHEHUI, HEPABEHCTB, CHCTEMbl YPaBHEHUH.
WM ManogocTynHoO coBeplleHre 00paTUMBbIX ONepanui.

Huskuii ypoBeHb pa3BUTUS JIOTMUECKMX OIEpaluid, HeAoCcTaTo4Has OOOOIIEHHOCTh
MBILUICHUS] 3aTPYAHAIOT H3ydeHue TeMbl «DyHKIMM»: TpU OnpeAeieHud (QyHKIHMOHAILHOU
3aBUCHUMOCTH, TIpU  ONHMCAHUU TpadUyecKol  CUTyallud, HCIOJIb3YS TE€OMETPUYECKUi,
anreOpanveckuil, (QyHKIMOHAIbHBIN s3bIkM. Hepenko ydwammecs He BUIST pa3HULBI MEXIY
oOnacTeio onpeneneHus GyHKIUN U 0071acTbI0 3HAYCHHIA.

Pemenne 3amad compsikeHO € TPYOHOCTAMU OGOpPMIICHHS KpaTKOW 3alucy, MPOBEACHUS
aHajM3a YCJIOBHUS 3aJa4d, BbIIENeHus cyuiectBeHHoro. OOywarommecss ¢ 3IIP 3arpynHstorcs
c/leNaTh yMO3aK/IIOYeHHE OT OOLIero K YaCTHOMY, HEpPEIKO BBHIOMPAIOT HEPaLMOHAIbHbIE CIIOCOOBI
peLIeHNs, UHOTIa OTPAHUYUBAIOTCS MAaHUMYJISLUSAMHU C YUCTaMH.

[lpu wm3yyeHnu reoMeTpuyecKkoro marepuana oOyuaromuecss c¢ 3IIP cramkuBaroTcs ¢
TPYAHOCTbBIO JIeTIaTh JIOTHYECKUE BBIBOJBI, CTPOUTH IMOCIENOBATENbHbIE paccyxaeHus. Hempounbie
3HAHHUSA OCHOBHBIX TEOPEM IN€OMETPUH MPHUBOAUT K OMIMOKAM B PEIIEHUH I'E€OMETPUUYECKUX 3ajlau.
OOyuaromuecs MOTYT MOAMEHUTH (OpMYNy, HEMpPaBUIBLHO MPUMEHUTH Teopemy. K cepbe3HbIM
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omuOKaM B pEHIeHUH 3a7ad MNPUBOISAT  HEIOCTAaTOYHO  Pa3BUThIE MPOCTPAHCTBEHHBIC
npeacTaBieHus. MM CII0)XKHO BBITIOJIHUTH YEPTEXK K YCIOBHUIO, B MUCHbMEHHBIX pab0Tax OHU HE MOTYT
MIPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3alIOMHHAHUSA W BOCIPOHM3BEACHUS yueOHOTO Marepuayia CHHKEHBI MO MPUYHUHE
c1aboCTH MHECTHYECKOW JEeATENBHOCTH, CY)XeHHs oObema mamsaTu. OOydarommmcs ¢ 3I1P
TpeOyercsi OoNbllle BpEMEHHM Ha 3aKpeIjieHHEe Marephalia, aKTyalu3alus 3HAHUW [0 OmNope MpH
BOCIIPOU3BEJICHUMU.

Jlyist ipeoioneHus TPYMHOCTEH B M3ydeHUHU y4eOHOTo ipeamera «MareMaTnkay HeoOxommma
amanranus oObeMa M XapakTepa ydeOHOro Marepuana K II03HABAaTEIbHBIM BO3MOXKHOCTSIM
yaamuxcs ¢ 3[1P. Crnenyer yueOHBIN MaTepuan MPenoIHOCUTh HEOOIBIITUMU TOPITUSIMH, YCIOXKHSIS
€ro MOCTENEeHHO, N3BICKUBATh CITOCOOBI alanTallii TPYAHBIX 3aJaHHUi, HEKOTOPhIE TEMBI J]JaBaTh KaK
03HAKOMUTEIIbHBIC; HUCKIIOYaTh OTIEIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUUYECKUI MaTepual
PEKOMEHJIyeTCS HW3y4yaTh B TIPOIECCE TMPAKTUYECKOM JEATEIbHOCTH MO PEHICHUI0 3ajad.
Oprannueckoe €AMHCTBO MPAKTUYECKOM M YMCTBEHHOM JEATENbHOCTH YYalluXcs Ha YpOKax
MaTeMaTUKU CIOCOOCTBYIOT MPOYHOMY M CO3HATEIFHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHYeCKHX
3HAHUU U YMEHHU

esaun u 3aqaun u3yyeHusi yueOHoro npeamera «Maremaruka

IIpuopureTHbIMM yeramu 00yUeHUs MaTeMaTHKe B 5—9 ki1accax sABJISIOTCH:

* (opMHpOBaHHE  IICHTPAJNbHBIX  MaTeMaTHYECKUX  MOHATUH  (YUCIIO,  BEJIMYHUHA,
reomeTpuyeckas (Qurypa, TepeMeHHas, BEpPOATHOCThb, (QYHKIHS), 00eCIeUnBaAIOIINX
MIPEEMCTBEHHOCTh M TICPCIIEKTUBHOCTh MAaTEMAaTHICCKOTO OOpa30BaHUS OOYYAIOIIUXCS C
3I1P;

* mozaBeneHue oOyuatommxcs ¢ 3[IP Ha ngocTymHOM a7 HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTUKU M OKPYXKAIOIIETO MHpa, MOHMMAaHHUE MaTeMaTHKW KaK YacTu
o0111e KyJIbTyphl UE€JIOBEUECTBA;

" pa3BUTHC WHTCIUICKTYAJIbHBIX M TBOPYECKUX crocoOHOCTeil oOydaromuxes ¢ 3IIP,
MO3HABATENIbHOM AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIILJICHUS,
MHTEpeca K U3y4eHHIO MaTeMaTHKH;

* (popmupoBaHue (YHKIMOHATHLHOM MaTeMaTHYECKOW TI'PAaMOTHOCTH: YMEHHUS paclo3HaBaTh
IMPOABJIICHHUA MAaTECMAaTHYCCKUX HOH?ITI/IfI, 00BEKTOB " 3aKOHOMepHOCTeﬁ B PpCaJIbHBIX
KU3HEHHBIX CHUTYyallMsIX M TPH HM3YyYEHUH JAPYTUX YYEeOHBIX MPEIMETOB, MPOSBICHHUS
3aBHCHUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMyIMpOBaTh UX Ha A3BbIKE MAaTEMAaTHKH U CO3JaBaTh
MareMaTu4ICCKUuC MOACIIN, MPUMCHATH OCBOCHHBIA MaTeMaTH4eCKUI arnmapar ajid pCliCHus
MPaKTUK-OPUEHTUPOBAHHBIX  3aJa4, MHTEPIPETUPOBATh U  OLIEHUBATh IMOJyYECHHbIE
pe3yibTaThl.

JlocTrikeHHMe ITHX 1eJiell o0ecreunBaeTcsl pelieHueM CJIedyINX 3a0auy:

* (opmupoBare y oOyuatounuxcs ¢ 3[IP HaBbikM y4yeOHO-TIO3HABATEIHHOW 1EATEIbHOCTH:
IUTAHUPOBAHKUE PAa0OThI, MOMCK pAIMOHAIbHBIX MYyTEeH €€ BBIMOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" crnocoOCTBOBaTh HMHTEIUIEKTYaJIbHOMY Ppa3BUTHIO, (HOPMHUPOBATH KadecTBa, HEOOXOAMMBIE
YeNOBEKY JUIsl TONHOLIGHHOM J>KM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE
MaTeMaTU4YeCKONH  AESITeTbHOCTH:  SICHOCTH W TOYHOCTH  MBICIH,  HHTYHUIUH,
MIPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTH K MPEOIOTICHUIO TPYAHOCTEH;
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* (opMHpOBATh KJIIOYEBBIE KOMIIETECHIIMM Y4YaIlUXCs B paMKax HpeAMETHOH obmactu
«Maremaruka 1 HH(OpPMATHKAY;

" pa3BUBaTh NOHATHIHOE MbIIUIeHUS oOydatonuxcs ¢ 3[1P;

" OCYIIECTBJISATh KOPPEKIMIO IO3HABaTeNbHBIX IporeccoB oOywatomuxcs ¢ 3P,
HEOOXOIMMBIX JUIsI OCBOEHUS MPOTrPaMMHOI0 MaTepualia o yueOHOMY NpeIMeETy;

" [peaycMaTpHBaTh BO3MOXHOCTh KOMIIEHCAIIMKM OOpa30BaTeNbHBIX Ie()UIUTOB B OCBOCHUHU
MPEIECTBYIOLIET0 MPOrpaMMHOro Marepuaia y odydatoumxcs ¢ 3[IP u HenocTatkoB B ux
MaTeMaTH4eCKOM Pa3BUTHH;

* c(hOopMHUPOBATH YCTONUMBBINM HHTEPEC YUAIIUXCS K IIPEIMETY;

" BBUIBIIATH M Pa3BUBATh MAaTEMATHUYECKHUE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHBIC JIMHHH COAEPKAHUA Kypca MaTeMaTHKH B 5-9 kiaaccax: «Hucna u BEIUUCICHUS,
«Anrebpa» («AnreOpanyeckue BBIPAKEHUA», «YpPaBHEHHUS U HEPABEHCTBA»), «DyHKIUN»,
«T'eomerpusi» («I'eomeTpudeckue @urypsl W uX CcBoilcTBa», «l3MepeHHEe TIeOMETPUUECKUX
BEJINYMHY), «BeposITHOCTh M cTaTHCTUKa». JlaHHBIE TMHUM pa3BUBAIOTCS MapajljieNbHO, Kaxaas B
COOTBETCTBHHM C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHA OT JPYroi, a B TECHOM
KOHTaKTe M B3auMmopencTBuu. Kpome »3Toro, ux oObeIMHSET JIOTMYECKas COCTaBIAIOLIA,
TPaJMLMOHHO TPHUCYIIas MaTeMaTWKe M IPOHU3bIBAIOLIAs BCE MAaTeMaTHUYECKHE Kypchbl U
cozeprkarenbHbie TuHUU. ChopmynupoBanHoe B DeepaqbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 0OIIero o0O0pa3oBaHHS TpPeOOBAaHUE «YMETh OIEPUPOBATH MOHSATHSIMHU:
orpesiefieHNe, akCuoMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHE paclio3HaBaThb MUCTHHHbBIE U JIOKHBIE
BBICKa3bIBaHMsI, NPUBOIUTh IPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUSA
BBICKA3bIBAHUI» OTHOCHUTCS KO BCeM KypcaM, a (OpPMHpPOBAHUE JIOTHUECKHUX YMEHUH
pacripenensercs o BCeM rojiaM o0yueHHsl Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsL.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLEE IPEAMETHBIM pe3ylbTaraM OCBOCHUS
[IpumepHoit paboueil mporpaMmsl, pacipeAeNEHHBIM 110 roilaM 00y4eHHUs], CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHIMIHAIBLHBIM BOIpPOCaM OOyYarouIfecs: o0pamaauch
HEOJHOKPATHO, 4TOOBI OBJIAJCHHE MaTeMaTMYECKUMH MOHATHSIMHU M HaBBIKAMH OCYLIECTBISUIOCH
MOCJIEZIOBATEIbHO U TOCTYNaTeabHO, € COONIONEHHEM MNpPUHIUIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTeMaTH4YecKuX MpeacTaBieHuil oOyuaronmxcs ¢ 3IIP,
pacummpsis U yroyonsas e€, oOpasys IMpOYHblE MHOXECTBEHHbIE CBsA3M. OOlIMe Lenu H3y4eHus
yuebHoro npeamera «Maremaruka» mnpeacraBieHsl B [IpumepHoii paboueil mporpaMmme 0OCHOBHOTO
o01iero oopazoBaHuUs.

Oco0eHHOCTH 0TOOPA U aJaNITALMU YUeOHOT0 MaTepHuaJia Mo MaTeMaTHKe

OOyuenue yueOHOMY mpenMery «MaTemaTukay CTPOUTCS Ha CO3AaHMM ONTUMAJbHBIX
YCJIIOBHM JJII YCBOCHHMsI IporpamMmMHOro Marepuasia oOydaromumucs ¢ 3I1P. bonbmioe BHuMaHue
yaensercss oTOopy y4eOHOro Marepuana B COOTBETCTBHHM C TMPUHIIUIIOM JIOCTYIMHOCTH TIpHU
COXpaHEHUU 001ero 0a30BOro YpOBHS, KOTOPBIM JODKEH IO COMAEPKAHUI0 M 00beMy OBITh
aIanTUPOBaHHBIM JuIsi oOydatomuxcsi ¢ 3IIP B cooTBeTcTBHM ¢ WX 0COOBIMH 00pa30BATEIIHHBIMU
notpebHOocTAMU. Crienyet o0JeryuTh OBNIAJICHHE MaTepraioMm ooydaromumucs ¢ 3I1P mocpeactom
€ro JeTaJbHOTO OOBSCHEHHUS] C CHUCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH B
MIPUMEHEHNUU 3HAHUH, UCTIONB3YS IPUEMBI aKTyaIn3aluu (BU3yajabHas OMopa, MaMsaTKa).



IIporpaMma npegycMaTpuBaeT BHECEHHWE HEKOTOPBIX W3MEHEHHM: yMEHbIIEHHE o0beMa
TEOPETUYECKUX CBEICHUMN, BBIHECEHUE OTAEIBHBIX TEM MIIM LEJbIX PA3ACIOB B MaTepHUAIbl UL
0030pHOTO, 03HAKOMHUTEIBLHOTO U3Y4EHHUS.

HN3menenuss nporpamMmmsl B 5-9 kiaccax

Mamemamuxka ¢ 5 u 6 knaccax

B o3HakoMuTENBHOM IUIAaHE PEKOMEHIYETCs W3ydaTb cleayrolue TeMmbl: «Pumckas
HyMepauusy, «PaBubie purypsy, «{ununap, konyc, mapy, «Kyo»,

«IIpsimoyronbHBIN napautenenunen, «llepemenienne no KOOPAMHATHON IPSIMOID,

«Monynb uncna», «HucnoBele mpoMexyTKn»; «Macmrtad» (u3ydaercs B kypce «leorpadus»);
«M300pakeHne reoMeTpuUecKuX (UIyp Ha HETMHOBAHHON Oymare ¢ HMCIIOJIb30BaHMEM IUPKYJI,
JMHEWKH, YTOJIbHUKA, TPAaHCIIOPTUPa», «/limnHa okpy:kHOCTHY, «Ilnomans kpyray, «IlapannensHbie
npsimbiey», «lleprnenaukynspHeie npsiMbiey, «OceBas W IEHTpaibHas CUMMETpUM» (HU3ydaeTcs B
Kypce reoMeTpun); «beckoHeuHble IEPUOANYECKUE IeCATUUHBIE Apo0u. [lecaTuuHoe npubamkeHue
OOBIKHOBEHHOU JIpoOM» (M3ydaeTcs B Kypce anreOpsl).

Cnenyer yMEHbUIMTH KOJIMYECTBO 4acOB Ha cledymouue Temsbl: «PeueHue joruueckui
3amau», «JlnmHa otpeska», «llIkansl», «PacnpenenuTenbHbIi 3aKOH yYMHOXKEHUS», «3alllCh
MpoU3Be/IeHUS] ¢ OYKBEHHBIMH MHOXHTEIIMIW», «[locTpoenne koHpurypanuii u3 yacreid npsiMom,
OKpYXXKHOCTM Ha HEJIMHOBAaHHON M Kierdarod Oymare», «Jlemutenun u KpatHble. llpu3Haku
nenumocTty, «Hanbonbimuit o01muil nenurens 1 HauMeHbliee od1iee KpatHoe. J{eTuMocTb CyMMBI
u npomsBeneHus». «[IpuBenenne npodu K HOBOMY 3HaMeHaremoy», «HaxoxkneHne yactu 1enoro u
nenoro mno ero yactm». «OKpyriieHue IecATHYHBIX ApoOeil». «Pemenue 3agad nepebopoM Bceex
BO3MOXKHBIX BapHaHTOB». «CocTaBleHHUE OYyKBEHHBIX BBIP@KEHHH IO YCJIOBUIO 3aJaumy.
BricBoOOAMBIIMECS YAaChl MOXHO MCIOJIB30BaTh HA MOBTOPEHKE (B Havyalie ¥ KOHIIE y4eOHOro roja),
Ha W3ydeHHe HaubOosiee TPYOHBIX M 3HAUUMBIX TeM: B V Kjacce — Ha pelleHHe YPaBHEHUIl,
NpUBEACHUE JApOOM K HOBOMY 3HAaMEHATENI0, YMHOXKEHHE M JCJCHHE MACCSATUYHBIX ApOOei,
n3MepeHue yrios; B VI kimacce — AelcTBUSA C NOJOXKHUTEIbHBIMU M OTPHULIATENBHBIMU YHCIAMU,
pelleHrne YpaBHEHUM, CI0KEHNE U BBIYMTAHHUE YHUCEI, COJEpKallUX LEIyo M ApoOHYIO 4acTb, Ha
YMHO)KEHUE U JIeJICHHE 0ObIKHOBEHHBIX JpO0eii.

Anzebpa

B 03HaKOMHUTEIBHOM IUIaHE PEKOMEHAYETCS N3ydarh ciaenyronye Temsl: «ppanmuoHanbHele
yucna. JlelicTBuTenbHbIe unciay, «CpaBHEHHE JeMCTBUTENbHBIX YHCEN, apu(pMeTHIecKue eHCTBUSL
C JIEHCTBUTENBHBIMU YHCIaMny, «HaxoxkaeHue NpuOIMKEHHBIX 3HAYCHUH KBAJAPATHOTO KOPHSD»,
«Teopema Buera», «Pemenuss ypaBHEHHUH TpeTbe U YETBEPTOM CTEICHEM pAa3jIOKEHUEM HaA

MHOXUTEIN», «DyHKIMA y =\/)_( u ee rpaduk», «llorpemHOCT, M TOYHOCTH MPUOIMHKEHUS,
«YeTHble ¥ HedeTHbIE (QyHKIUN», «DyHKIMA y=X"», «DyHKIMA y= ax’, ee rpa@uK U CBONCTBA.
Ipaduku Gynkuuii y= ax® + n u y=a(x-m)?’, «YpaBHEHHUE C IBYMs NIEPEMEHHBIMU M €10 rpaduK»,
«I'padhuyeckuii crocod pemeHust CUCTEMBbI YpaBHEHUI», «300pakeHrne 4eHOB apu(METHUECKON
U TEOMETPUYECKOM TMPOrpeccHil TOYKAMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBINM u
JKCIIOHEHINAIBHBIN pOCT. CII0KHBIE TPOLICHTHD».

Crnenyer yMEHbIIMTH KOJIMYECTBO YAacOB Ha u3yueHUe TeM: «PopMmynbl», «Jloka3arenbcTBO
TOXJECTBY, «JInHElHOe ypaBHEHHE C ABYMsI HEM3BECTHbIMM», «I'paduk nuHEHHOro ypaBHEHHUS C
IBYMsI TIepeMeHHBbIMU», «I'padudeckoe pelieHue JIUHEHHBIX YpaBHEHHM W CHCTEM JIMHEHHBIX
ypaBHeHU», «CBOWCTBA KBaIpaTUUHON (DYHKLIUNY.

BricBoOOAMBIIMECST Yachl PEKOMEHAYETCS HCIONB30BaTh: IS JIydlled mpopaboTKu
HauOosiee BaXHBIX TeM Kypca: «PemeHue ypaBHeHMi», «PeleHne cucrteM ypaBHEHHID,

«CoBmecTHBIE AEUCTBUSL C npobOsmm», «[IpuMeHeHHe CBOWCTB apu(METHUECKOTO KBaJIPaTHOTO
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KOpHsI»; Ha TIOBTOPEHHUE, PEIICHUE 3ajad, MpeoOpa3oBaHne BBIPAKEHHH, a TaKXKe Ha 3aKpeIuieHue
U3y4YEHHOI'0 MaTepuaa.

Teomempus
CnenyeT OCHOBHOE BHUMAHHE YIEIUTh MPAKTUUYECKOW HAINPaBICHHOCTH Kypca, UCKIIIOUHUB U

YIIPOCTUB Hamboliee CIOKHBIN AT BOCIPHUITHS TeOpeTudeckuii marepuan. Ha ypokax reomerpun
HEe0OXOUMO MaKCHUMAJIbHO HCIIONB30BaTh HAIVISIIHBIE CpelNcTBAa OOydeHHus, OOoIbIle MPOBOAUTH
MPaKTUYECKUX padoT ¢ ydamuMucs, pemarb 3agadu. CTpoUTh pelieHue 3a/ad Mpu MOCTOSHHOM
oOpallleHUH K HarIATHOCTH — PUCYHKAM U YePTEKaM.

O3HaKOMUTENBHO AaTh TeMbIL: « TeopeMbl U JOKa3aTeIbCTBO. AKCHOMBI», «JloKa3arenbCcTBO OT
npoTuBHOTO», «CyIIECTBOBAaHWE W €IMHCTBEHHOCTh TMEPHEHIAUKYIsApa K Tpsamoiy, «Metox
reoMeTpuYecKuX Mect», «Metong yaBoeHuss wmeauansl», «Teopema @aneca u Teopema o
MPONOPIIMOHANBHBIX OTpe3Kax», «LleHTp mMacc TpeyroiabHukay, «MI3MeHeHrue TPUrOHOMETPUUYECKUX
GyHKIMA Tpu  Bo3pacTaHuM yriiay, «DopMynbl IS PaJAMyCOB BIUCAHHBIX M OMNHUCAHHBIX
OKPYXHOCTEH MpPaBWIbHBIX MHOTOYTOJILHUKOBY», « YpaBHEHHE MpsAMOi», «lBuxenue», «CBoicTBa
IBIDKEHUs», «TeopeMa O TPOU3ZBEACHUH OTPE3KOB XOPI, TEOPEMbI O MPOU3BEICHUU OTPE3KOB
CEKYIINX, TeOpeMa O KBaJipaTe KacaTeJIbHOW».

CrnenyeT yMEHBIIMTH KOJWYECTBO YacoB Ha wu3yueHue TeMm: «CUMMETpUYHBbIE (UTYpPHI.
OcHOBHBIE CBOICTBA OCEBOM cuMmeTpun», «lleHTpanbHas cummerpus», «llapamtensHblil
MIEPEHOCY,

«IToBopot», «IIpeobpazoBanue momaobus. [lomoOue COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE

3a7]a4M Ha MOCTPOEHUE C MMOMONIBIO IUPKYIIA U JIMHEHKN», «J|eKapTOBbI KOOPJMHATHI Ha MJIOCKOCTH,
«Pemenue TpeyronbHUKOBY, «Ilogobue Gpuryp».
BricBoOOIMBIIIMECS YaCHI HCTIONIB30BATh HA PEIICHUE 33714 U IIOBTOPCHHE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ TeM, 4TO AaHHBIA KypC BBI3BIBAET HAUOOJIBLINE CIOKHOCTHU JUIsl OOYJaroIuXcs ¢
3IIP, cBsi3aHHBIE CO CHUXCHHBIM YPOBHEM pa3BUTHS CIOBECHOJIOIMYECKOTO MBIIUIEHUS, €ro
U3y4YeHUE JOJDKHO CTPOMUTHCS Ha 0a30BOM YypOBHE M JIOCTYIIHOM JJIsI YYEHHMKOB Marepuale.
OCHOBHOE BHUMAaHHE CJENYET YIEIUTb paszeslaM, CBS3aHHBIMU C IOBTOPEHHMEM IIPONHIEHHOIO
Marepuaya, YyBEIUYUTh KOJIMYECTBO YIPAKHEHUNW U 3aJaHUM, CBSI3aHHBIX C IIPAKTUYECKOU
NESATETLHOCTHIO O0YJYaIOITUXCS.

Heo6xonumo mepecMOTpeTh coJepaHHe TEOPEeTHUECKOro MaTepuaja M XapakTep ero
U3JI0KECHHSA: TEOPETUYECKUN MaTepraj IPErNoJIHOCUTh B IIPOLECCE PEIICHUS 3a1a4 U BBIIIOJHEHUS
3aJJaHUi HAIVISIHO-TIPAKTUYECKOTO XapakTepa; He TpeOoBaTh BBIBOJA W 3allOMUHAHUS CIOXKHBIX
¢dopmyn, pelieHHs HECTaHJApTHBIX, TPYIOEMKHUX 3aJaHuil. Pan Tem crienyer wusyuyare B
03HAaKOMMTEIJILHOM IUIaHE.

[lporpamma mpenocraBiseT aBropy pabodeld mnporpamMmbl cBOOOAY B paclpeneseHUN
Marepuanga 1o 4eTBepTsM (TpumecTpam). PacmpeneneHne BpeMEeHH Ha H3ydEHHE TEM B TEUCHHE
y4eOHOro rojia caMOCTOSITEIbHO OIpenensercss oOpa3oBaTeIbHOM OpraHu3anueidl U 3aBHCUT OT
ocobenHoctel rpynmnsl ooydatonuxcs ¢ 3[1P u ux ocodbix 00pa3oBaTenbHBIX HOTPEOHOCTEH.



Buapbl nesitesibHocTH odyuarwmuxcsi ¢ 3I1P, 00yc/ioBjieHHbIE 0COOBIMH
o0pa3oBaTe/IbHBIMHU NOTPEOHOCTSMH U 00ecNeYnBalOlHe 0CMbICIEHHOE 0CBOCHHE
cojiepKaHUM 00pa30BaHus MO NMpeAMeTy

«MaTteMaTuka»

Conepxxanne BUAOB JesTenbHOCTH oOyuatomuxcs ¢ 3[IP ompenensercs ux ocoObMH
obOpazoBarenbHBIMH MOTPeOHOCTAMH. [TomMumo mupoko ucnoiab3yembix B OOIT OO0 obmux mst
BCeX 00YYaroMIMXCsl BUAOB JIEATEIBHOCTHU CIIEAYET YCUINTh BUJbI IEATEIBHOCTH CHEU(PUUHbIE s
JTAHHOM KaTeropuu JeTel, o0ecreunBaroliie 0CMBICIEHHOE OCBOGHHUE COJIepKaHHs 00pa30BaHus 110
OpeAMEeTYy: YCUJIEHHE NPEAMETHO-IPAKTUUYECKOW JEATeNbHOCTH C aKTHBHM3alMeld CEHCOPHBIX
CUCTEM; UYEPEIOBAHME BHUJOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX PA3JIUYHBIE CEHCOPHBIE CHCTEMBI,
OCBOEHHME Marepuaia C OINOpOM Ha aJroOpuTM; «IOIIArOBOCTb» B M3YYEHHUH MaTepHana;
WCIIOJIb30BAaHUE JIOTIOJHUTEIBHOW BU3YaJbHOM OMOpPHI (CXEMbI, IIA0JOHBI, OMOpPHBIE TaOIUIIBI);
peueBoil OTYET O MpOIecCCe M pe3yabTare AESTEIbHOCTH; BBINOJIHEHUE CHEIUAIbHBIX 3aJaHuil,
00eCreynBaAONMX KOPPEKLHUIO PEryisud y4yeOHO-I03HABATEIbHON JESITEIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3ynbTaTa.

TemaTtnueckast U TepMUHOJIOTHYECKas Jekcuka coorseTcTByeT OOIT OOO.

Hns oOyuaromuxcst ¢ 3[IP cyliecTBeHHbIM SBIISIIOTCS MpPUEMBl pabOThl C JIEKCHYECKUM
MatepuaioM 1o mnpeamery. IIpoBoauTcs cnenuanpHas padoTa MO BBEACHUIO B aKTHUBHBIM CIIOBaphb
o0OyJaromuxcsi COOTBETCTBYIOIIEH  TEpMUHOJOTMHU. [I3ydaemble TEpMUHBI BBOAATCA  Ha
MOJIMCEHCOPHOM ~ OCHOBE, 0O0s3aTelbHA BU3yalbHas MOJACP)KKA, aJIrOPUTMbl  pabOTBl ¢
oTpesieNIeHUEeM, OTIOPHBIE CXEMBI [Tl aKTyallu3allii TEPMUHOIOTHH.

Mecto y4yedHoro npeamera «MaremaTnka» B y4eOHOM IVIaHe

B coorBerctBUM ¢ @enepalibHBIM TOCYAApCTBEHHBIM O0OpPa30BaTENIbHBIM  CTaHAAPTOM
OCHOBHOTO 00I1IeT0 00pa3oBaHus y4eOHbIN IpenMeT «MaremMaTrukay BXOAUT B IPEIMETHYIO 00J1acTh
«Maremarrka 1 UHQOpMaTHUKa» U SIBIIETCS 00s3aTeIbHBIM /11 n3ydeHus. B 5-9 knmaccax yueOHbII
npeameT «MaremaTtuka» TPaJuLHMOHHO M3Y4aeTcs B paMKax CIEAYIOIIUX y4eOHBIX KypcoB: B 5-6
Kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIIOYAs 3JIEMEHTHI
CTaTUCTUKM M Teopuu BeposiTHocTeil) u «leomerpusi». Hactosimedt mporpammoil BBOIUTCS
CaMOCTOSITENbHBIN Yy4eOHBIHN Kypc « BepoSTHOCTB M CTaTUCTHUKAY.

Hacrosimeit nmporpaMMoii mpexycMaTpuBaeTcsl BBIICICHUE B YYCOHOM IUIaHE HA M3YUYCHHE
MaTeMaTuku B 5—6 Kiaccax 5 y4eOHBIX 4acOB B HEAEIIO B TEUCHUE KAXKAOTO roga oOydeHus, B 7-9
KJ1accax 6 ydeOHBIX 4acOB B HENIEIIO B TEUCHUE KaXI0T0 rofa o0ydeHus1, Bcero 952 ydeOHbIX yaca.

Coneprxanne yaeOHoro npeamera «Maremarrkay, MPeACTaBICHHOE B pabodeil mporpamme,
coorBercTByeT DI'OC OOO, ocHOBHOW 00pa3oBaTeNbHON MporpaMmMe OCHOBHOIO OOIIEro
o0Opa3oBaHMs, aJalTUPOBAHHON OCHOBHOW 00pa30BaTeNbHON IpPOrpaMMe OCHOBHOIO OOIIEro
o0pa3oBaHMs O0ydaroIIMUXCs € 3aJePHKKOM ICUXUYECKOro pa3BUTHUA. TeMaTHueckoe IIaHUPOBaHHE
y4eOHBIX KypCOB U PEKOMEHyeMOe pacipeziesieHre y4eOHOro BpEMEHHM Uil U3y4eHUs OTACIbHBIX
TEM, MPeUIOKECHHbIE B HACTOSIIEH MporpaMMe, HaJlo pacCMaTpuBaTh Kak MPUMEPHbIE OPUEHTUPHI B
MIOMOIIIb COCTABUTEI0 aBTOPCKON paboueil MporpaMMbl U MPEXJIEe BCEro YUUTENI0. ABTOp paboueit
MpOrpaMMbl BIIPAaBE YBEIMYHUTH IMPEIOKEHHOE YUCIO YYEeOHBIX YacoB Ha TEMBbI, TpeOyrolrue
Oosee MIUTENBHOTO M3ydeHus ooydaromumucs ¢ 3I1P, win yMeHbIIUTS ~ KOJIMYECTBOYACOB Ha
TEMBI, H3y4aeMble Ha 03HAKOMHUTEIILHOM YpPOBHE. Jomyctumo TaKKe JIOKaJIbHOE

nepepacnpeaciiCHUuC U 1MMepeCTaHOBKaA 3JICMCHTOB COACPIKAHMA BHYTPHU JAHHOI'O KJlacca. KommaecTBo
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IPOBEPOYHBIX pPA0OT (TEMATUYECKUH M WTOTOBBIM KOHTPOJIb KadeCTBA YCBOEHHS Y4e€OHOTO
Mareprasia) W WX THUI (CaMOCTOATENbHbIE W KOHTPOJIbHBIC pPaOOThI, TECThI) OCTAIOTCS Ha
yCMOTpeHHEe yduTens. Takke yduTenb BIpPaBe YBEIHMUUTH WM YMEHBIIUTH YHCIO YYEOHBIX YacOB,
OTBENEHHBIX B paboyeil mporpamme Ha 0000IIeHHE, TOBTOPEHHUE, CHCTEMATH3alUI0 3HAHUN
oOyyaroruxcsi. EAMHCTBEHHBIM, HO MPUHIMUIIUATLHO BAXKHBIM KPUTEPUEM, SBISETCS JOCTHUKECHUE
pe3yNbTaToB OOy4eHUs], YKa3aHHBIX B HACTOSILEH Mporpamme.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KJIACCbI

Lenn u3yyenust yaeOHOro Kypca

[TpuopuTeTHBIMU TIEIIMU 00yYESHHSI MaTeMaTHKe B 5—6 Kilaccax sBIISIOTCS:

" [poJOKEeHHE (POPMHUPOBAHMS OCHOBHBIX MAT€MaTHYECKUX MOHATUN (YUCIO, BEIMYMHA,
reoMerpuyeckas (¢urypa), oOecHeyMBaIOIIUX IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH
MaTeMaTu4eckoro 00pa3oBaHus 00yUYarOIIUXCs;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOyvaronuxcs ¢ 3IIP,
ITIO3HABATEJIbHON AaKTHMBHOCTH, HWCCIEAOBATEIbCKUX YMEHHH, HHTEpeca K H3YYEHUIO
MaTeMaTHKU;

* nonBereHue oOyvarommxcss ¢ 3[IP Ha ngocTymHOM [ HUX YypOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTeMaTHKU U OKPYXXarollero Mupa

* (popmupoBanue (YHKIUMOHATBLHOM MaTeMaTHYECKOW TI'PAMOTHOCTH: YMEHHUS paclio3HaBaTh
MaTeMaTu4eckue OOBEKThl B PEANbHBIX J>KU3HEHHBIX CUTYyallUsiX, MPUMEHSATh OCBOCHHBIE
YMEHUS JUJIsl peUIeHUs] MPAKTUK-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh MOJTYYECHHbIE
pe3ybTaThl U OLIEHNUBATh UX HA COOTBETCTBUE ITPAKTUUECKOM CUTYyallUH.

OCHOBHBIE JTUHUU COACP)KaHUS Kypca MaTeMaTWkud B 5—6 kiaccax — apudmeTrhyeckas u
reoMeTpUYecKas, KOTOpble pPa3BHBAIOTCS MapallieIbHO, KaXKAash B COOTBETCTBHH C COOCTBEHHOM
JIOTHUKOM, OJJHAKO, HE HE3aBHUCUMO OJIHA OT JPYIOM, & B TECHOM KOHTAaKTe M B3aUMOJEHCTBUU. Takxke
B Kypce MPOUCXOAUT 3HAKOMCTBO C SJIEMEHTAaMU aJIreOpbl U ONMUCATEIbHON CTaTUCTUKY.

W3yuenue apupmeTHyeckoro marepuajga Ha4MHAETCS CO CUCTEMaTHU3allud W Pa3BUTHS
3HaHUH O HATypaJbHBIX YHCIIaX, OJIYYEHHBIX B HAYAJIbHOW MIKoji€e. [Ipu 3TOM coBeplieHCTBOBaHME
BBIUMCIIUTEIbHON TEXHUKU M (OPMHUpPOBAHME HOBBIX TEOPETHMUYECKUX 3HAHHUM coyeTaeTrcss ¢
pPa3BUTHEM BBIUYMCIUTEIBHOW KyJABTYphl, B YAaCTHOCTH ¢ OOy4YEHHEM TNpPOCTEHIIMM mpuémam
MPUKUJIKK U OLEHKH PE3yJbTaTOB BbIYMCICHUN. 3yueHue HaTypallbHbIX YMCEN IPOAOKAaeTCs B 6
KJIACCE 3HAKOMCTBOM C Ha4aJbHBIMU MOHATUAMU TEOPHUH JEITUMOCTH.

Jpyroii kpynHblii OJOK B colepaHWM apu(MeTHueckod JIMHUU — 3TO Apodu. Hawamo
M3y4eHUs OOBIKHOBEHHBIX M JIECATUYHBIX ApoOeil OTHECeHO K 5 Kiaccy. DTO MEpBBIA 3Tam B
OCBOCHMHU JpOOEii, KOrzna MporUCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMHU, MOHIATHSIMH TeMbl. [lpu
3TOM pPacCMOTpeHHE OOBIKHOBEHHBIX JpoOeil B MOTHOM O00BbEME MPEeNlIecTBYeT H3YyYEHUIO
JNECATUYHBIX Ipo0Oei, 4To 1enecoo0pa3Ho ¢ TOUKH 3PEHUS JIOTUKH W3JIOKEHHS YUCIOBOM JMHHH,
Korja TMpaBWia JACUCTBUM C JECATHMYHBIMH JApPOOSIMH MOXKHO OOOCHOBATh YyXKE€ H3BECTHBIMU
QITOPUTMaMM BBINIOJHEHUS JEUCTBUM C OOBIKHOBEHHBIMHU JPOOSMH. 3HAKOMCTBO C JIE€CATUYHBIMU
IpoOSMH PACIIMPUT BO3MOXKHOCTU JJIsi TIOHUMaHUS OOYyYarOIIMMHUCSA HPUKIAJHOTO NPUMEHEHUs
HOBOM 3aIlMCH IPU U3YYEHUU IPYTUX IPEIMETOB U MPHU IIPAKTUYECKOM Hcnoiab3oBaHuu. K 6 kiaccy
OTHECEH BTOpPOW JTam B HW3YYCHUH JApOOCH, TIe MPOUCXOIUT COBEPIICHCTBOBAHHUE HABHIKOB
CpaBHEHHUS M TpeoOpazoBaHusl ApoOel, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB,

OTTaYMBAHUC TCXHUKH BBIQHCHGHHﬁ, B TOM 4YHCJIE 3HAYCHHH BBIpa)KeHHﬁ, CoACpKAIUX H
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O6I:IKHOB€HHBI€, U JOCCATHUYHBIC I[pO6I/I, YCTAaHOBJICHHUC CBsI3eH MCXKY HUMH, PACCMOTPCHUC
npuéMOB pelieHus 3a1ad Ha Apodu. B Hauane 6 kiacca MPOUCXOOUT 3HAKOMCTBO C IMOHSTHEM
MPOLIEHTA.

Oco0eHHOCThIO M3YUYCHHSI TOJIOKUTEIBHBIX U OTPUIATETILHBIX YKCEN SIBISETCS TO, YTO OHU
TaK)K€ MOTYT pacCMaTpuBaThCsl B HECKOJIBKO ATaroB. B 6 kjacce B Hauase W3y4eHHUS TEMbI
«IlomoskuTenbHbIE U OTPULATCIBHBIC YHCIIa» BBIACIACTCA MOATCMA ((I_IGJII:IC quciia», B paMKax
KOTOpPOM 3HAKOMCTBO C OTPULATENbHBIMM YHUCIAMU M JIEUCTBUSIMH C TIOJOXKUTEIBHBIMU U
OTpHULATEIbHBIMU YHCIAMH NPOUCXOINUT HAa OCHOBE COAEPIKATEIBHOIO MOAXO0AA. JTO MO3BOJIIET Ha
AOCTYIIHOM YPOBHC ITO3HAKOMUTD YUAIUXCA MPAKTHYCCKU CO BCEMHU OCHOBHBIMU IMMOHATHAMHA TCMBEI,
B TOM 4YHCJIE W C MpaBUJaMH 3HAKOB IPH BBIMOJIHEHUU apupMeTHdecKkux AeicTBuil. M3ydeHue
palMOHAaJIbHBIX YHCET Ha 3TOM HE 3aKOHUYUTCS, a Oy/IeT MpOI0JIKEHO B Kypce ainredpsl 7 Kiacca, 4To
CTaHeT CIEAYIOIUM MPOXOJOM BCEX MPHUHIMIHAIBHBIX BOMPOCOB, TEM CaMbIM pa3eieHue
TPYAHOCTEH oOneryaer BOCIPUSATHE MaTepuana, a paclpeielieHHe BO BPEMEHH CIOCOOCTBYET
MIPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Tpu 0OyueHuy penIeHNI0 TEKCTOBBIX 3a71a4 B 5—6 Ki1accax UCTIONB3YIOTCS apupMETHIECKIE
npuémbl pereHus. TekcToBbIE 3a7auul, pelIaeMble Ipu OTPAOOTKE BHIUMCIUTEIbHBIX HABBIKOB B 5—
6 Kjlaccax, paccMaTpHUBAIOTCS 3aJauM CIEIYIOIIMX BUAOB: 33Jaud Ha JIBUKEHHE, Ha 4YacTH, Ha
MOKYTIKH, Ha paboTy U MPOU3BOIUTENBHOCT, Ha MPOILEHTHI, HA OTHOIICHUS U mpornopuuu. Kpome
TOTO, OOYJArOIIUECs 3HAKOMATCS ¢ MPUEMaMH PEIICHUS 3aad mepedopOM BO3MOXKHBIX BapUAHTOB,
yuatcsi pabotarb C uH(poOpMalnued, MpencTaBieHHOH B ¢dopMe TaOnuIl WIW JUarpamu.
B paboueit mporpamme mnpeaycMOTpeHO (HOpPMUPOBaHHE TMPOIMEAEBTUYECKUX alredpandecKux
npejacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOTO YKCJIa B 3aBUCUMOCTH OT MaTeMaTHYe€CKOIro
KOHTEKCTa BBOJUTCS MOCTENEHHO. BykBeHHasi CHMBOJIMKA IIMPOKO MCIIONIB3YETCsl MPEXKAE BCETO NS
3alUCH  OOIIMX YTBEP)KACHWH W TPEUIOKEHHUH, (QOpMyln, B YaCTHOCTH JUIS BBIYUCICHHS
TCOMCTPUYCCKUX BCINYHH, B KQAUCCTBC «3aMCCTUTCIIA) YUCTIA.

B xypce «Marematukn» 5—6 KJIacCOB NMpPEACTaBIICHA HAIVIAIHAS T€OMETPHS, HAMPABICHHAS
Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaXKEHHS, H300pa3UTEIBHBIX
YMEHUH. DTO BaXKHBI 3Tal B M3yYEHHUHU TE€OMETPUM, KOTOPBIM OCYLIECTBISECTCS Ha HaIVIsIHO-
MPAKTHYECKOM YpPOBHE, OMUPACTCS HAa HAIISAHO-00pa3HOE MbINUICHHE oOydarommxcs. bombias
PoOJib  OTBOAWUTCA  MPAKTHYC CKOH ACATCIIBbHOCTH, OIIBITY, 9KCIICPUMCHTY, MOICIIUPOBAHUIO.
OO0yyaromuecss 3HAKOMATCSI ¢ TEOMETPUICCKUMH (PUTYpaMu Ha IJIOCKOCTH U B MIPOCTPAHCTBE, C UX
MPOCTEHINTNMH KOH(PHUTypalusaMH, ydarcss n300pakaTb WX Ha HEIMHOBAaHHOW W KieT4daron Oymare,
paccMaTpuBalOT UX MPOCTEHIne CBoWcTBA. B mpouecce u3ydeHus: HAMIAHOW T€OMETPUH 3HAHMUS,
MOJTy4YeHHbIE 00yUYaIOIMMUCS B HAYaJIbHOH IIKOJIE, CHCTEMaTU3UPYIOTCS U PACIIMPSAIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yyeOHOMY IUIaHY B 5—6 KilaccaX H3y4aeTcs HMHTETPUPOBAHHBIA TpeIMeT
«MaremaTnKay, KOTOpBIi BKIIOYAET apu(pMETHIECKUI MaTepral U HalNIAHYIO TEOMETPHIO, a TAKKe
IPONCACBTHUYCCKUC CBCACHHUA U3 anre6p1;1, 9JIEMEHTHI JIOTUKH M HadaJia ONMMcaTeIbHOM CTaTUCTHKH.

VY4eOHbIH M1aH Ha U3YYEHHUE MaTEMaTHKH B 5—6 KjlaccaX OTBOJUT HE MEHee 5 ydeOHBIX
9YacoB B HEACIIO B TEUCHUE KaXKJOT0 roga o0y4eHusi, Bcero He MeHee 340 yueOHbIX 4acoB.
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Coaep:xanue yueoOHoOro kypca (1mo rogam ooyueHust)

5 KJIACC

Hamypanvhule uucna u uyno

Harypanbnoe uncno. Psg Harypansabix uncen. Yucno 0. M300paxkeHne HaTypalbHBIX YUCEI
TOYKaMU Ha KOOPAMHATHOU (YHCIOBOM) MPSAMOIA.

[To3unmoHHass cuctema CUMCICHUs. Pumckas Hymepayus Kak npumep Heno3uyuoHHOU
cucmembl cuucnenus’. JleCATUYHAS CUCTEMA CUMCIICHUS.

CpaBHeHHE HATypalbHBIX 4YHCEN, CpPaBHEHHE HATypaldbHBIX umcenl ¢ HyIEM. CrocoOsr
cpaBHeHUs. OKpyIJIeHUE HAaTyPaIbHBIX YHUCEIL.

CrnoxeHre HaTypalbHBIX YHCEN; CBOMCTBO HYINS MpPH CIOKEHUU. BrlunTaHue kak JeiicTue,
oOparHOEe CIIOKEHUIO. YMHOKCHHE HATypaldbHBIX YHCE; CBOWCTBA HYIS M CIUHHIBI TIPU
YMHO)XEHUU. JleneHnue kKak aeiicTBre, oOpaTHOEe yMHOKEHHI0. KOMIIOHEHTHI JIeCTBHA, CBA3b MEXKTY
Humu. [IpoBepka pe3yinbrara apuMETHIECKOro aeicTBHs. [lepeMecTUTEeNsHOE M COYeTaTeIbHOS
CBOMCTBA (3aKOHBI) CJIOKEHUS U YMHOXKEHUS, pacnpedeiumenbHoe C8OUCMB0 (3aKOH) YMHONCEHUSL.

Hcnonbs3oBanue OykB JUisi 00O3HAYEHHS HEW3BECTHOTO KOMIIOHEHTa W 3alliCh CBOWMCTB
apu(pMeTUYECKUX  JEHCTBHM.

Jenumenu u kpamuvle yucia, pasiokeHue Ha MHOXUTeNU. [IpocTble U cocTaBHbIE YHCIA.
Ipusnaku oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTkoM.

Crenenb C HaTypaJibHBIM IIOKa3aTelieM. 3aluch 4YHCIa B BHUIE CYMMBI pa3psiaHBIX

cnaraembix. HYucnoBoe BbIpakeHHe.  Brpruncienue 3HAUYCHUI YHCIIOBBIX

BBIPQKCHUI; TOPSAJOK BBIMOIHEHUS NeicTBUM. Mcrmonb30BaHuEe TPU BBHIYUCICHHUIX
NEPEMECTUTEIPHOTO W COYETAaTeIbHOTO CBOMCTB  (3aKOHOB) CJIOXKEHHUS U yYMHOXEHUS,
pacnpeodenumenbHo20 C8OUCMBA YMHONCEHUS.

Apoon

[IpencraBnenne o  aApoOu  Kak croco6e 3anucu 4acTH BEJIMYUHBL.
OO6bikHOBeHHBIE 1poOu. [IpaBunbHbBIe 1 HEMpaBUIbHBIE ApoOu. CMeniaHHast APoOb; MpeAcTaBIeHUE
CMENIaHHOW JIpoOM B BHJE HEMPABUIBHOW ApoOM W BBIJCICHHE IIEJION YacTH 4YHUClIa U3
HenpaBWIbHOU ApoOu. M300pakenue apobeil ToukaMu Ha YHCIOBOM MpsiMoil. OCHOBHOE CBOMCTBO
npobu. Coxkpawenue opooeii. Ilpusedenue opoou k Hosomy 3namenamento. CpaBHEHUE IPOOECH.

CrnoxeHre U BEIYUTaHUE ApoOel. YMHOKEHHUE U JIeJICHHE Ipo0eii; B3aMMHO 0OpaTHbIe Ipo0Hu.
Haxoorcoenue uacmu yenozo u yenozo no e2o wacmu.

Hecstuanas 3anuck apoOeit. Ilpencrabnenue necaTMuHON ApoOM B BHIIE OOBIKHOBEHHOM.
N3o0pakeHne necaTUYHBIX napoOel ToukaMu Ha 4YUCIOBOM mpsMoi. CpaBHEHHE IECSATHYHBIX
TpoOei.

Apudmerndeckne IeHCTBUS C JECATUUHBIMU APOOsIMU. OkpyereHue 0ecimuinbix Opooetl.

BHCCB " Jajaec KypCuBOM 0003HaY€EHbI TEMbI, U3YUCHUEC KOTOPBIX IMTPOBOJAUTCA B O3HAKOMUTEIILHOM ITJIAHEC. He,uaror

CaMOCTOATCIIBHO OIIPCACIIACT o0beM H3ydacMoro MarepuaJia.
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Pemienne TekcTOBBIX 3a1a4

Pemenne TekcTOBBIX 3amady apuMETHUYECKUM CIOCOOOM. Peutenue nocuueckux 3aoad.
Pewenue 3a0au nepebopom ecex 603modicHuIx 6apuanmos. VIcrionb30BaHUE MPHU PELICHUH 3ajady
TaOJIUIL U CXEM.

Pemenue 3anmau, comepkamux 3aBHCHMOCTH, CBSI3BIBAIOIIME BEJIWYHHBI: CKOPOCTb, BpEMH,
paccTosiHue; II€Ha, KOJIUYECTBO, CTOMMOCTb. EJMHMIBI H3MEpeHHs: Macchl, 00bEMa, LIEHBI;
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSA3b MEXy SAMHUIIAMH U3MEPEHUS KOKIOH BEITUINHBL.

Pemennie oCHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBnenue qaHHBIX B BUIE TAOIHII, CTOIOYATHIX AHATPAMM.

Harnsgnas reomerpust

Harnsinaeie npencrasieHust 0 Qurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JTyd, yrod,
JIOMaHasi, MHOTOYTOJIBHUK, OKPY’KHOCTb, KpYr. Yrou. [IpsMoi, oCTpbli, TyIION U pa3BEPHYTHIE YIVIBL.

JnuHa  oTpe3ka, METPUYECKHE E€IUHMIBI  JUIMHBL.  JJIMHA  JIOMaHOW, TEPUMETP
MHOTOYTOJIbHUKA. VI3MepeHne 1 MoCTPOCHUE YIIIOB C MTOMOIIBIO TPAHCTIOPTUPA.

Harmsinaeie npencraBiieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; MPSMOYTOJBHUK,
KBaJIpat; TPEYTroJIbHUK, O pagencmae uzyp.

N3o6pakenne ¢uryp, B TOM 4UCIEe Ha KieTdyaTtor Oymare. [locmpoerue koungpueypayuii u3
yacmetl NPAMOU, OKPYICHOCMU HA HEeTUHOBAHHOU U Klemuamou Oymaece. VIcriob30BaHHE CBOWCTB
CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAApATa.

[Tnommane TpsMOyTrobHIUKA M MHOTOYTOJBHUKOB, COCTABIIEHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM
yrcie Guryp, n300pak€HHBIX Ha KiIeT4aToi Oymare. EAMHUIBI H3MepeHUs II0IIa,IH.

Haensionvle  npedcmasnenuss 0 NPOCMPAHCMBEHHBIX — ueypax:  NPIMOY2ONbHbll
napannenenuneo, Kyo, mHozoepanHuxu. M3obpasicenue npocmeuwux MHO202paHHukos. Pazeépmku
Kyboa u napannenenuneoa. Cozoanue Mmooenell MHO20SPAHHUKOS (U3 Oymaeu, npoeoNoKU,
NIACMUNUHA U OP.).

O0vém npsamoyeonvrHozo napaiieienunedd, Kyoa. EOunuysl usmepenus 00véma.



6 KJIACC

Hamypanwvnsie uucna

Apudmernueckue AEHCTBHS € MHOTO3HAYHBIMHM HATypaJbHBIMH 4YHCIaMU. YHCIOBBIE
BBIPAKEHUSI, MOPAJOK JAEHCTBHUM, MCIOIb30BaHUE CKOOOK. Vcmonb3oBaHME NpU BBIYMCIEHUSX
MEPEMECTUTEILHOTO M COYETATEIbHOIO CBOMCTB CIIOXKEHHS U YMHOXEHHUSI, pacnpeoeiumenbHo2o
ceoticméa ymuodcerus. OKpyIJIeHUE HaTypaabHBIX YHCEN.

JlenuTenu U KpaTHbIE YNUCIA; HAUOONbWUL 00WuLl Oenumens U HauMeHbliee obuee KpamHuoe.
Lenumocmo cymmol u npouzgedenus. JleneHne ¢ OCTaTKOM.

/lpoou

OObIKHOBEHHAs! J1po0b, OCHOBHOE CBOMCTBO JIpoOM, cokpaiueHue apobeil. CpaBHeHHE U
yInops04uBanue Apodeii. Pemenne 3a1ay Ha HAXOXKACHUE YaCTH OT LIEJIOT0 M LIEJIOro 10 ero YacTu.
JlpoOHoe umcino kak pesynprar JeneHus. IlpencraBieHue JnecsATUUHOW JApoOM B BUjE
OOBIKHOBEHHOH Jp0o0M W BO3ZMOXXHOCTH MPEACTABICHUSI OOBIKHOBEHHOW IpOOH B BUE JCCATUIHOM.
HecsTuyHple IpoOM M METpUYecKas cuUcTeMa Mep. ApHUPMETHYeCKHe NEHCTBHUS W YHCIOBBIC
BBIPa)KEHUsI ¢ OOBIKHOBEHHBIMH U JECSTUYHBIMU JPOOSMH.

OtHowenune. JleneHue B JaHHOM OTHOWEHUU. Macwmab, mnponopuus. Ilpumenenue
NpONOPLUI NP PEIIEHUH 3a1au.

[Tonsitue mpoueHTa. Beluncienne mpoueHTa OT BEIMYMHBI U BEJIUYMHBI 110 €€ MPOLIECHTY.
BoipakeHue NpOIEHTOB JeCATUYHBIMH JApoOsiMu. PemieHue 3amady Ha NpOIEHTHL. BripaxeHnue
OTHOILICHUS BEJIMYMH B IPOLEHTAX.

Ilonosxcumenvuvie u ompuyamenvHvie uucia

[TonoxxuTenbHble U OoTpULaTenbHble uncna. Llensie uncna. Moodyaw yucna, 2eomempuueckas
unmepnpemayusi mooyns uucia. VI3oOpaxeHue uucen Ha KOOPAWMHATHOW TpsiMoi. Yucnoswle
NPOMENHCYMKU.

CpaBHeHue umcen. ApupMETHYECKHE JEHCTBHUA C TOJIOKHUTEIBHBIMH M OTPULATEIbHBIMH
YHCIIaMU.

[IpsimoyronpHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoOopauHaThl TOUKM Ha IJIOCKOCTH,
abcuucca u opauHara. [ToctpoeHue Touek U GUryp Ha KOOpIUHATHOMN IMIIOCKOCTH.

bykeennuie ¢vipasricenun

[TpumeneHre OykB 1Jsl 3allUCHM MaTeMaTHYECKUX BbIpaKEHUH U mpeiokeHuil. CpoiicTBa
apu(METHUECKUX JACUCTBUHA. bByKgenHble BblpadiceHus U Yuciogvle NOOCMAaHo6Ku. ByKBEHHBIE
PaBEHCTBA, HAXOXAECHNUE HEU3BECTHOTO KOMIOHEHTa. PopMyisl; GopMylibl MEpUMETPA U IUIOIAAH
MPSIMOYTOJIFHUKA, KBaApaTa, 00béMa napaiieienuneda u Kyod.

Pewenue mexkcmoegulx 3a0au

Pemienne TeKCTOBBIX 3a7ad apUPMETUYECKHM CIOCOOOM. Pewienue nocuueckux 3aoad.
Pewenue 3a0au nepebopom ecex 603MONACHBIX 6APUAHMOE.

Pemenue 3angau, copep:kamiux 3aBUCUMOCTH, CBS3BIBAIOLIMX BEJIMYMHBI: CKOPOCTh, BPEM,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTH, ITPOM3BOAMTEIHLHOCTh, BpeMs, OO0BbEM palOTHI.
EnuHunel u3MepeHus: Macchl, CTOMMOCTH; DPACCTOSHMS, BPEMEHH, CKOpOCTH. CBs3b MEXIy
€IMHUIIAMU U3MEPEHUs KaKI0N BETNUHHBI.

Pemenue 3ana4, CBA3aHHBIX C OTHOLLIEHUEM, IPONIOPLMOHAIBHOCTHIO BEIMYHH, IIPOLIEHTAMU;
pelleHre OCHOBHBIX 3a/1a4 Ha ApoOu U MPOLEHTHI.

Oyenka u  npukuoka,  OKpy2leHue  pe3yibmamd.

Cocmaegnenue OYKEEHHbIX 8bIPANCEHULL NO YCTI08UIO 3A0AYU.



[IpeacraBieHne JaHHBIX ¢ TOMOIIBIO TabnuIl U auarpamm. CtonOuaTeie TMarpaMMbl: YTCHHE
U octTpoeHue. YTeHne KpyroBbIX JUArpaMm.

Hacnaonan ceomempusn

Harnsauele npencraBieHus o ¢purypax Ha IJIOCKOCTH: TOYKa, IMpsMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOyTOJIbHUK, YEeTBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

Bzaumnoe pacnonodxcenue 08yX NpAMbIX HA NIOCKOCMU, NApAllelbHble NpsMble,
nepneHouxynsapuvie npsamvie. VI3MepeHue pacCTOSHHM: MeXAy ABYMsS TOYKAaMH, OT TOYKU [0
MPSIMO¥A; [UTMHA MapIIpyTa Ha KBaAPATHOM CETKe.

H3mepeHne W TMOCTPOCHHE YIVIOB C IOMOIIBIO TPAHCIOPTUpPA. BHIBI TpEyroibHUKOB:
OCTPOYTOJIbHBIN,  MPSMOYTOJBHBIM,  TYNOYTOJBHBIM,  PaBHOOCIPEHHBIM, PaBHOCTOPOHHHIA.
YeThIpEXYTroJIbHUK, NPUMEPbl YETHIPEXYTOJbHUKOB. IIpsMOYroabHHMK, KBaJpaT: HCIOJIb30BaHHUE
CBOWCTB CTOPOH, YIJIOB, MUAaroHayeu. M3zoOpascenue ceomempuueckux Gueyp Ha HeIuHOB8AHHOU
bOymace ¢ UCNONbL308AHUEM YUPKYIA, JUHEUKU, Y20abHuka, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aTol Oymare.

[TepumeTp MHOTOYrONBHUKA. [lOHATHE TUTOMAAM (UTYPBI; CTUHHUIIBI U3MEPEHHUSI TUIOIA/IH.
[MpubnmxéHHOE M3MEpeHue miomany GUryp, B TOM 4KCIe Ha KBaJpaTHOH ceTke. [Ipubauscénnoe
usmepenue OUHbL OKPYHCHOCIU, NIOUAOU KPY2d.

Cummempus: YeHMPAaIbHAsL, 0Ce8as U 3epKaIbHAsA cummempuu. Ilocmpoenue cummempuunsix
Queyp.

Haznsionvie npedocmasnenus o npocmpancmeenuvix gueypax. napaiienenuneo, Kyo, npusma,
nupamuoa, Komyc, YuruHop, wap u cepa. Mzobpasxcenue npocmpancmeennvix gueyp. Ipumepovi
PA36EPMOK MHO202PAHHUKO8, YyuiuHopa u konyca. Cozoanue mooenell npoCmMpaHCcmeeHHbIX ueyp
(u3 6ymazu, npoeoIoKU, NIACMUIUHA U OD.).

Ilonamue ob6véma, eounuyst usmepenus 06véma. ObvEM NPAMOY20NbHO20 Napaielenuneod,
Kyoa.

PABOYA ITPOI'PAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7—- 9 KJIIACCbI

Hean u3yyeHus yueGHOro Kypca

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOHM IIKONBI: OHAa OOECHEeYHBaeT
U3Y4YEHHE JPYTruX AUCHUIUIMH, KaK €CTECTBEHHOHAyYHOIO, TaK W T'YMaHHUTAPHOTO IMKJIOB, €€
OCBOEHHE HEOOXOAMMO JJIsl MPOJODKEHHs 00pa30oBaHUS M B MOBCETHEBHOH >ku3HU. PaszButue y
00yJaronuxcsi Hay4YHbIX MPEICTABICHUN O IPOUCXOKICHUH
Y CYIIHOCTH alreOpamuecKux abCTpakiui, Crioco0e OTpaXKCHHsSI MaTeMAaTHICCKONH HAYKOH SIBIICHUI
U TIPOIECCOB B MPUPOAE M OOIIECTBE, POJIM MATEMaTHYECKOTO MOJAETHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTHUKE CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHMS U KadeCTB
MBIIIJICHHUS, HEOOXOMMMBIX JJIA aJanTalid B COBpEMEHHOM IudpoBom obOmecTtBe. M3yueHue
anreOpel €CTECTBEHHBIM 00pa3oM oOecreurnBaeT pa3BUTHUE YMEHHUs HaOloAaTh, CpPaBHHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTU MBIILUIEHUS, CTIOCOOHOCTH apryMEHTHPOBAaHHO
000CHOBBIBAaTh CBOM JICHCTBHUS U BBIBOJIBI, POPMYIHPOBATH yTBEpkKAeHU. OCBOCHUE Kypca aareopsl
o0ecredrBaeT pa3BUTHE JJOTUYECKOTO MBINUICHHUS OOYYarOIIMXCsI: OHU MCIIONB3YIOT eAYKTUBHBIE U
WHIYKTUBHBIE DPACCYXKACHHS, 000OIIEHWEe W KOHKPETH3aIlMi0, a0CTparupoBaHUE UM AHAJIOTHIO.
OObyuenne anreOpe MpennojaraeT 3HAUYUTENbHBIH 00BEM CaMOCTOSATENLHON JEATEIbHOCTH



o0yJaronuxcsi, MOTOMY CaMOCTOSITEIbHOE pEHICHHE 3a/lad €CTECTBEHHBIM 00pa3oM SBISETCS
peanuzanuei JesTeIbHOCTHOTO IPUHIIKIIA O0yUeHHS.

B crpykrype mporpammsl yueOHOTO Kypca «AsreOpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJEPIKATEILHO-METOIMUYECKHE JHHUU: «Yucia U BBIYUCICHUNY; «Alredpandeckue
BBIDAKCHUSD); «YpaBHEHUS M HepaBeHCTBa»; «DyHkuum». Kaxmas w3 3TUX coxepkKareilbHO-
METOIMYECKUX JIMHUM pa3BUBACTCS HAa NPOTKCHUM TPEX JIET U3YyYEHMs Kypca, €CTECTBEHHBIM
o0Opa3oM TMeperieTasich U B3aUMOJECHCTBYSl C JIpPYIMMH €ro JIMHUAMU. B Xxome u3yuyeHus Kypca
o0yJaromumMcsl MPUXOAUTCS JIOTMUECKH pPacCy’KIaTb, HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3W ¢ 3TUM 11€7ec000pa3HO BKJIIOUUTH B MPOrpPaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
IPOHU3BIBAIONINE BCE OCHOBHBIC pa3lesibl MaTeMaTHYECKOro 0Opa3oBaHUS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYyYaroIMMUCS OCHOB YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Takum oOpazoM,
MOXHO YTBEp)KJaTh, YTO COJEP’KaTeIbHOM M CTPYKTYpHOHM OCOOEHHOCTBIO Kypca «Auredpay
SIBJISIETCS] €10 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue 1uHuU «Yucna ¥ BBIYUCICHUSD) CIY’KUT OCHOBOM ISl JAJbHEUIIETO U3yUEHUs
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIMXCS JIOTMYECKOTO MBIIIIEHUS, (OPMUPOBAHHIO
YMEHHSI TIONb30BaThbCAd aNrOpUTMaMH, a TakKe NPUOOPETEHUIO0 MPAKTUUYECKHUX HAaBBIKOB,
HEOOXOAMMBIX ISl TOBCETHEBHOM KU3HU. Pa3BUTHE MOHITHS O YHCIIE B OCHOBHOI IIKOJIE CBSI3aHO C
palMOHAIbHBIMU W UPPALMOHAIBHBIMM  YUCIaMH, (HOPMHUPOBAHHUEM MPEACTABICHUNA O
JNEHUCTBUTEIBLHOM YHUCIIE. 3aBEPIIEHUE OCBOCHMSI YHUCIOBOM JMHMM OTHECEHO K CTaplIEMy 3BEHY
o0miero o6pazoBaHusl.

Coneprxanue AByXx anreOpanyeckux JMHUNA — « AJreOpandeckue BhIpaXeHUsD» U « YpaBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIMXCS MaTreMaTH4ecKOro armrmapara,
HEOoOXOUMOTO JUIsl pelIeHHus 3a/Jad MaTeMaTUKH, CMEXHBIX TIPEeIMETOB U  MPAKTHKO-
OpUEHTHPOBaHHBIX 3a7ady. B OCHOBHOW wIKoie Y4eOHbII Marepuall TpyHIUPYEeTCsS BOKPYT
palMoHANIbHBIX BBIpAKEHUN. Anredpa IEMOHCTPHpPYET 3HAYCHHE MAaTEeMaTUKH Kak s3bIKa JUIs
IIOCTPOCHMSI MaTeMaTUYECKUX MOJEJICH, ONMCAaHUS IPOLECCOB U SBICHHM pealbHOro mupa. B
3aaun oOyueHHs anreOpe BXOIAT TakKe JajibHEelIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOIMMOTO, B YaCTHOCTH, Ui OCBOCHMS Kypca HH(GOpPMATUKU, U OBJIAJCHUE HaBBIKAMU
JENYKTUBHBIX paccyxacHuid. [IpeodpazoBaHue CUMBOJIBHBIX (HOPM BHOCHUT CBOH criennuyecKuii
BKJIQJl B Pa3BUTHE BOOOpaXKEHHs, CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPUECTRBY.

Conepxanre QyHKIHOHAIBHO-TpaQUUeCcKOl JTMHUM HAlleJIEHO Ha MOJyYeHUE HMIKOIbHUKAMHU
3HaHUN O (QYHKIMSX KaK BKHEHINIEH MareMaTWyeCcKOW MOMENHW Il ONMUCAHUSA M UCCIICIOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB M SBIEHUN B MpUpone M odmectBe. M3yueHue sTOro marepuala
CIIOCOOCTBYET Ppa3BUTHIO y OOy4YalOIIMXCS YMEHHUS HUCIOJIb30BaTh pa3IUMYHbIC BbIpAa3UTEIbHBIC
CpeAcTBa fA3bIKA MaTeMaTWKU — CIIOBECHBIE, CHMBOJIMYECKHE, Ipaduyeckue, BHOCUT BKIaa B
(opmMHpoBaHUEe NMPEACTABICHUHA O POJIM MaTeMaTUKU B Pa3BUTUU LIMBUIM3ALMU U KYJIBTYPHI.

MecTto y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yyeOHOMY IUTaHy B 7-9 Kiaccax u3ydaercsi yueOHbIH Kypc «Anredpay, KOTOpBbIil
BKJIIOYACT  CJEAYIOIIME OCHOBHBIE pa3lensl  copepkaHus: «Uucma W BBIYMCICHHS,
«Anrebpanueckre BhIpAKCHHU», « YPAaBHEHHS U HEPABEHCTBAY, « DYHKIIHUNY.

VY4eOHbIH TU1aH Ha U3ydeHue anreOpsl B 7-9 Kiaaccax OTBOAMT HE MeHee 3 yuyeOHBIX 4acoB B
HEJIENI0 B TEYCHHE KaXKI0TO rofia 00y4eHHs, BCEro 3a TpH roga odyuenus — He Mmeree 306 yueOHbIX
YacoB.



Conep:xkanue y4eOHOro Kypca (1mo rogam ooyueHus)

7 KJIACC

Yucna u ¢vluucnenusn

PaunuonanbHbIe YncIa

JpoOu 0OBIKHOBEHHBIE U JAECATUYHBIE, IEPEX0]] OT OHOU (PopMBI 3amucu ApoOeil K qpyrou.
[IonsiTHE palMOHAIBHOIO 4YMCIIA, 3allACh, CPABHEHUE, YINOPSAOYMBAHUE DPALMOHAIBHBIX YHUCEI.
Apudmernueckne ASUCTBUS C pallMOHAIBHBIMU YuciaMu. Perienue 3aiad U3 peaabHON NPaKTUKU
Ha 4acCTH, Ha IpOOH.

CreneHb ¢ HaTypajgbHBIM TOKa3aTeleM: OMNpeesieHHe, MpeoO0pa3oBaHUE BBIPAKECHUN Ha
OCHOBE OTpeeNIeHus, 3aiCh OOJBIINX YHCET.

[TpoueHTsl, 3anuch MPOLEHTOB B BUAE IpOOU M IpoOH B BHJIE MPOLEHTOB. TpU OCHOBHBIE
3a/1a4M Ha MPOLEHTHI, pEIICHUE 3a]1a4 U3 PeaJTbHON NPAKTUKH.

[IpuMeHeHre MPU3HAKOB JEIMMOCTH, Pa3JIOKEHHE Ha MHOXKUTENIN HATypaJbHbIX YUCE.

Peanbuble 3aBUCHMOCTH, B TOM  4YHUCJE npsMas u oOparHas
MIPONOPLUHUOHAIBHOCTH.

Anzebpauueckue 6vlparxceHus

IlepemeHHbIE, YMCIOBOE 3HAYECHHE BBIPAKEHUA C NEPEMEHHOW. JlomycTHMbIe 3HAYEHUSA
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUAE (GOpMysbl. Beraucienus
1o ¢hopMysiam.

[TpeoOpa3oBanue OYKBEHHBIX BBIPKEHUH, TOXKIESCTBEHHO pABHBIC BBIPAKCHHsI, MpaBUia
npeoOpa3oBaHusi CyMM W TPOHM3BENEHUH, MpaBHUia PACKPHITHA CKOOOK WM NPHBEICHHS IMOJOOHBIX
CllaraeMblX.

CBolicTBa CTENEHNU C HaTYypaJIbHBIM MIOKa3aTeJIeM.

Opnounensl U MHoroujeHsl. CreneHb MHOrousieHa. CroKeHHE, BBIUYMTAHUE, YMHOMKEHHE
MHOTO4I€HOB. (DOpMyNbl COKPAIIEHHOIO YMHOXECHHS: KBaJpaT CyMMbl M KBaJApaT pa3HOCTH.
dopMyna pa3HOCTH KBaApaToB. Pa3znokeHne MHOTOUJIEHOB HA MHOKUTEH.

Ypaenenusn

VYpaBHEeHHE, KOpPEHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHUS ypaBHEHHUS, PaBHOCHIBHOCTH
YpaBHEHUM.

JIuneliHoe ypaBHEHME C OJHOM IIEPEMEHHOW, YHUCJIO KOPHEH JIMHEHHOIO YpaBHEHUS,
peuieHue JIMHEWHBIX YypaBHeHH. CoOcCTaBlieHHE YpaBHEHUM IO YCIOBHMIO 3ajaud. Perienue
TEKCTOBBIX 3a/1a4 C [IOMOIIbIO YPAaBHEHUM.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o zpagur’. CucTeMa IBYX JMHEHHBIX
ypaBHEHUIl ¢ JByMsl MEpeMEHHBIMH. PelieHne cucTeM ypaBHEHHMH CIOCOOOM MOJICTAaHOBKH.
[IpuMepsl penieHus: TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

Koopounamul u zpagpuxu. @ynkyuu

Koopaunara Touku Ha npsAMoi. YucoBble NPOMEXYTKHU. PacCcTossHNE MEX Ty IBYyMSI TOUKaMH
KOOPJIMHATHOU MPSIMOIA.

2 3[[6(3]) " Jajiee KypCuBOM 0003HaYEHEI TEMBbI, U3YUCHUC KOTOPBIX IMTPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIaHE. Heaaror
CaMOCTOATCIIbHO ONPEACIACT 00neM n3y4acMoro mMarcpuajia.



[TpssmoyronbpHast cuctema koopauHatr, ocu Ox u Oy, AOcuucca W OpAMHATA TOYKH Ha
KOOpIWHATHON miockocTu. Ilpumepsl rTpadukoB, 3amaHHBIX (opmynamu. Urenue TpadukoB
pealIbHBIX 3aBUCHMOCTEH.

[Tonsitue dynkumu. I'paduk dynknuu. CroiicTBa dhyHkiui. Jluneitnas Gynakmous, e€ rpaduk.
I'paduk dyaxnum y = kx + b. Ipaguueckoe pewienue nunetinblx ypagHeHull u cucmem JUHEUHbIX
VpaeHeHUll.

8 KJIACC

Yucna u evluucnenus

KBagpatublii kopeHb u3 uucna. [lowamue 06 uppayuonanrvrom uucie. Jlecamuunvie
npubnudicenuss uppayuoHaibHulx uucen. CBoiicTBa apupMETHUYECKUX KBaJpaTHBIX KOPHEH U UX
MIpUMEHEeHHE K MPpeoOpa30BaHUIO YMCIIOBBIX BHIPAKEHUH U BEIYUCICHUSIM. [elicmaeumenshvle Yucid.

Crenens ¢ LenbIM Noka3aTenieM U €€ cBoiicTBa. CTaHgapTHas 3allUCh YUCa.

Anzebpauueckue sviparxcenus

KBanmparuelif  TpéxunieH; pas3jio)KeHHE KBaJpaTHOTO  TpEXWjieHa HAa  MHOXKHTENH.

Anrebpanyeckas qpoob. OcHOBHOE CBOWCTBO anreOpanueckoil npobu. CioxeHue,
BBIYMTAHUE, YMHOXKEHHE, JACJICHUE are0pandecKux Apooei.

ParmonanbHblie BEIpaXXEHUS U UX ITPeoOpa3oBaHue.

Ypaenenua u nepasencmea

KBanpatHoe ypaBHeHme, (opMmyrna KOpPHEH KBaapaTHOTO ypaBHEHHsS. Teopema Buema.
Pemenne ypaBHeHM, cBOAAIIUMXCA K JMHEWHBIM U KBajapaTHeIM. [Ipocteifiue apoOHO-
panMoOHaIbHbIE YPABHEHUSI.

I'paguueckas unmepnpemayusi ypagueHuti ¢ O08YMsI NEePEMEHHbIMU U CUCMeM JIUHElHbIX
VpagHeHuil ¢ 08yms nepemeHnvimu. 1IpuMepsl pelieHus CUCTeM HEIMHEHHBIX YpPaBHEHUH C IBYMs
MepEeMEHHbBIMHU.

Pemenne TekCTOBBIX 3a/1a4 aaredpandeckKuM CIoCOOOM.

YucnoBble HEpAaBEHCTBA W WX CBoWcTBAa. HepaBeHCTBO € OAHOM TMEPEMEHHOM.
PaBHOCHIIBHOCTH HEepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OAHON nepeMeHHON. CHUCTeMbl JTUHEUHBIX
HEPABEHCTB C OJTHOM MEPEMEHHOI.

Dynkuyuu

[Tonstue pynkuuu. O6nacTh omnpeneiaeHus U MHOXKECTBO 3HadeHH (QyHKIuUU. CriocoObl
3aManus QyHKITUH.

I'paduk pynkmun. Urenue cBoicTB dyHKImuU 1o €€ rpaduky. [Ipumeps rpadukoB GyHKITUH,
OTpa)KaAIOIUX peajabHbIE IPOLECCHI.

@OYHKINH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, MX

— 2 — 43 _
rpaduxu. @ynknuu y ~ X HV = XLV = VX% Y= . n paguuecko pewenie ypasHeHuil u cucmem

ypaeHeHull.

9 KJIACC

Yucna u ebluucnenus



JleiicTBUTEILHBIE UM CJIA

PanyioHaibHbIe YHCIA, UPPAYUOHATIbHBIE HUCIA, KOHEUHble U OeCKOHeUHble OeCsmuyHble
opobu. Mmnodxxcecmeo OelicmeumenvHblX uucen, Oeucmeumenvhvle YUcia Kak OecKoHeunbvle
Odecamuunvle  Opodu.  Bsaumno  00HO3HauHOe — coomeemcmeue — Mexucoy — MHONCECTNBOM
0elicm8UmMenbHblX Yucel U KOOPOUHAMHOU NPAMOLL.

CpasHenue OelicmeumenvHvlX yucel, apupmemuyeckue OeUcmsus ¢ OelicmeumenbHbLMU
YUCIAMU.

N3mepeHusi, npudInKeHHs, OLEHKH

Pa3mepnl 00BEKTOB OKPYXKAIOLIETO MHPA, AIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmm>xkéHHOE 3HAYeHHE BEIUYUHBI, TOUHOCTh MPUOIIKeHUsl. OKpyTIIeHHue YuCe.
[Ipukuaka v OLeHKa pe3ysIbTaTOB BEIYUCICHUN.

Ypasnenua u nepagencmea

YpaBHeHusI ¢ OAHOM NepeMeHHOM

JIuneitHoe ypaBHeHue. Penenue ypaBHeHUH, CBOASIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHMe. Penienue ypaBHEHM, CBOLAIIUXCS K KBaJpaTHbIM. bukBagparHoe
ypaBHEeHUE. [Ipumepul peuieHus ypasHeHuul mpemvel U 4emeeépmou cmeneHeu pasilodceHuem Ha
MHOJICUMENU.

Pemenue 1poOHO-paiMOHaIbHBIX YPAaBHEHHIA.

Pemmenne TekCTOBBIX 3a/1a4 adredpanyeckuM METOAOM.

CucreMbl ypaBHeHU

VYpaBHeHHE C JBYMSI NEpeMEHHBIMH W ero rpaduk. Pemenwe cucTteM IBYX JMHEHHBIX
YpaBHEHUH C JByMs NIEpeMEHHbIMHM. PelieHune cucrteM ABYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHENHHOE, a Jpyroe — BTOpO# cremneHu. |padudeckas MHTEpHpeTanus CUCTEMbl YpPaBHEHUN C
JBYMs1 IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a/1a4 aaredpandeckKuM CIoCOOOM.

HepaBencrBa

YucoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenue JMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PenieHue cuCTeM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOl. KBaapaTHble HepaBeHcTBa. [paduueckas HHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.

Dynkyuu

KBagparuunas ¢yakuus, e€ rpaduk u cBoiicTBa. Ilapaboma, KoopauHATHI BEPITUHBI
napaboIbl, 0Cb CHMMETPUH MapaloJIbl.

Ipaduku Gynxumii: y =kx, y=kx + b,y =x>,y =~ VX, Y = uux coiicrra.

Yucnoevle nocnedosamenbHocmu

Onpenesnenue U croco0bl 3aJaHUS YMCJIO0BBIX M10CJIE10BATEIbLHOCTEH

[TonsATHE YMCIIOBOM MOCIENOBATENHLHOCTH. 3a/laHie TOCIIEOBATEIbHOCTU PEKYPPEHTHOM
dhopmyroit u GopMyIIoHn n-ro WieHa.

ApudmeTnyeckass 1 reoMeTpUYecKasi MPOrpeccuu

ApudmeTrnueckast 1 reomeTpuyeckas rnporpeccuu. @opmyIibl 7-To YieHa apupMeTHIeCKOM
U TEOMETPUYECKON IPOrPECCUil, CyMMBI IEPBBIX /1 YICHOB.

H306padcenue unenoe apugpmemuyeckoi u 2eomMempudeckol npocpecculi moukamu Ha
KoOpOuHamuou naockocmu. Jlunetinwiii u sxkcnonenyuanvHulil pocm. CnodicHbvle npoyeHmul.



PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «I'EOMETPU . 7-9 KITACCBI

ean u3yyeHust yaeOHOro Kypca

OO6mume menu uzydeHus yueoHoro kypca «l'eomerpus» npencrasiensl B [IOOIT OOO. Onu
3aKIJIIOYAIOTCS, MPEXk/Ie BCETO B TOM, YTO HA YpOKax reOMETPUH OOYyYaroIUNCs yYUTCS MPOBOIUTH
JIOKa3aTeIbHbIE PACCYKACHUS, CTPOUTH JIOTMUYECKHE YMO3AKIIOUEHHUs, JOKA3blBaTb HCTHUHHBIE
YTBEPKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH PACCYKICHUS «OT IMPOTHUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (popMynHupoBaTh 0OpaTHBIC YTBEPKACHUA. B 00ydeHnn ymeHuio
paccyX/1aTh COCTOUT BaXXHOE BOCIMTATEIBHOE 3HAUEHUE M3YUYEHHS] TEOMETPHUH, IIPUCYILEE UMEHHO
OTEYECTBEHHON MareMaTHYeCKOM LIKOJIE.

BTtopoii nenbio u3ydeHus TeOMETPHUM SIBIIIETCS HCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpH
pEUIeHNN KaK MaTeMaTHYECKUX, TaK M MPAKTUYECKHUX 3a/]ad, BCTPEUAIOIIMNXCS B PEATIbHON JKHU3HM.
OTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JTUHUS B U3yUYEHUU T€OMETPUH B 1IKoje. [[ist aToro
YUUTENI0 PEKOMEHIyeTCs MOA0MPaTh 3374 MPAKTUYECKOTO XapaKTepa ISl paCCMaTPUBAEMBIX TEM,
YUUTh OOYyYalolUXCS CTPOUTh MaTreMaTHUYeCKHE MOJENN pPEealbHBIX KU3HEHHBIX CHUTYyalluii,
IIPOBOJIUTh BBIYMCIEHUS U OLICHMBATh AJEKBAaTHOCTH IIOJIyYEHHOTo pesyibrara. KpaiiHe BaxHO
MOTYEPKHUBATE CBSA3M TIEOMETPUM C JPYIMMM IpeIMETaMH, MOTHUBUPOBaTh HCIOJIb30BaTh
OTIPENICIIEHUS] TEOMETPHUECKUX (GUTYp W TIOHATHHA, JEMOHCTPUPOBATH NMPHUMEHEHHE IOTYYEHHBIX
yMeHUH B (U3UKE U TEXHUKEe. DTH CBs3UM Hamboiee sSpKO BUAHBI B TeMax «Bekropsi»,
«Tpuronomerpuueckue COOTHOLICHUSY,

«Merton xoopaunat» u «Teopema Iludaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormmacHo yuyeOHOMY TUTaHy B 7-9 Kilaccax uzydaercs yueOHbIH Kypc «l eoMeTpus», KOTOpbIi
BKIIIOYAET CJEAYIOIIUE OCHOBHBIE pasfenbl coaepxkanus: «leomerpuueckue GuUrypel U ux
CBOWCTBa», «/3MepeHne TEeOMETPUUYECKHX BEIUYHMH», a Takke «J[eKapToBbI -KOOpAMHATHI Ha
IJIOCKOCTHY, «BekToph», «IBMmkeHus miockocT» U «[IpeodpazoBanus momoous.

Y4eOHbIi mIaH npeaycMaTpuBaeT U3yueHUEe TeOMEeTpUU Ha 0a30BOM YpOBHE, UCXOMAS U3 HE
MeHee 68 yueOHBIX YacOB B y4eOHOM TOfy, BCErO 3a TPH roga o0y4eHus
— He MeHee 204 Jacos.

Coaep:xanue yue0HOro Kypca (1mo rogam ooy4eHmus)

7 KJIACC

HauanbHble noHaTus reometpun. Touka, mpsimasi, OTpe30K, dy4. Yros. Buasl yrios.

BeprukanbHble U cMexHbIe yIibl. buccektpuca ymia. JloMmaHnas, MHOrOyrojabHUK.

[TapaniaenbHOCTh M NEPIEHANKYISAPHOCTD MPSIMBIX.

Cummempuunvie uzypol. Ocrosnvie céoticmea ocesotl cummempuu’. IIpuMepbl CUMMETPUH

B OKPY’KaIOIlIEM MUDE.

OcHo6Hble NOCMPOEHUs C NOMOWbIO YUPKYILA U TUHEUKU.

TpeyronbHuk. Bpicora, Meauana, OuccekTpuca, HUX cBoicTBa. PaBHOOeApeHHBIH H
PaBHOCTOPOHHMI TPEYroJibHUKKU. HepaBeHCTBO TpeyrojabHHKA.



CpoiicTBa M MNpHU3HaKM paBHOOEAPEHHOro TpeyrosbHuka. Ilpu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKM MapauielbHbIX NpsAMbIX. CyMMa yIJIOB TpeyrojbHuKa. BHemHue
yIIIbl TPEYTOJIbHUKA.

[TpsimoyronbHblil  TpeyrodbHUK. CBONCTBO MeQuaHbl IPSIMOYTOJBHOIO TPEYrojJbHUKA,
MpoBeAEHHOW K  TumoTeHy3e. Ilpu3Haku  paBeHCTBA  MPSMOYTOJBHBIX  TPEYTOJIbHHUKOB.
[IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIIIOM B 30°.

HepaBeHCcTBa B reOMETpUM: HEPABEHCMBO MPEY2ONbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOMH,
TeopeMa o OobIIeM yTiie U 0oJIbIeii CTOpoHe TpeyroabHuKa. [lepreHanKysp 1 HaKJIOHHAS.

T'eomempuyeckoe mecmo mouek. buccexkTpuca yrma M CepeIUHHBIM NEPHEeHAMKYISAp K
OTPE3KY KaK FeOMETPUUYECKHUE MECTA TOUEK.

OkpyXHOCTb M KpyIL, XOopAa U JuaMeTp, HMX CBOHCTBAa. B3aumHOe pacrnonoxeHue
OKpYXHOCTH U npsAMoi. KacarenbHas u cekymas K oKpy>KHOCTH. OKpyXHOCTb, BIUCaHHAsI B yTrOJ.
BnucanHas u onucaHHas OKPY>KHOCTU TPEYroJbHHUKA.

8 KJIACC

YersipéxyronbHuku. [lapamienorpamM, €ro mnpu3Haku W CBoOWCTBa. YacTHele cirydau
napasuiesiorpaMMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBaJapaT), WX TPU3HAKKM W CBoOicTBa. Tpamemws,
paBHOOOKas Tparenusi, €€ CBONCTBA U MPU3HAKH.

[IpsimoyronbHas Tpanenus.

Memoo yosoernust meouanvl. Llenmpanvras cummempus.

Teopema ©aneca u meopema 0 HNpPONOPYUOHANbHLIX ompe3kax. CpeaHue JIUHUU
TPEyrojibHUKa U Tpaneuuu. Llenmp macc mpey201vHuKa.

Ilooobue mpeyeonvrukos, xkoappuyuenm nooobus. Ilpuznaxu nooodus mpeyeorbHUKoS.
[Ipumenenue nmonoOus Mpu pelIeHnH IPAaKTUYECKUX 3a]1ay.

CgoiicTBa miomiaeil reomeTpuueckux Guryp. @opMyibl JUIs TUIOIAAN TPEYTONIbHUKA,
napasuiesniorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH NOA0OHBIX Uryp.

Brruncnenue miomaaei TpeyroibHUKOB U MHOTOYTOJILHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [1ndaropa npu pereHnn npakTUUECKUX 3a/1au.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIla IPSMOYTOJIBHOTO TPEYrObHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. TpuroHomerpuueckue pyHkuuu yros B 30°, 45° u

60°. BriricaHHbIE W LIEHTPAJIbHbIE YIJIBI, YTOJ MEXIY KacaTrelIbHOWM W XOpAOW. YIVIbl MEXIY

XOpJaMH U CeKyllMMH. BrricaHHble U OMHMCAaHHBIE YETHIPEXYTrOJNbHUKHU. B3aumMHoe pacronoxeHue
IBYX OoKpykHOocTel. Kacanue okpyxxnocteil. OO1miye KkacarenbHbIe K ABYM OKPYKHOCTSIM.

3 3[[er " Jaj1e€ KypCuBOM 0003HaYCHEI TEMBbI, U3YUCHUC KOTOPBIX IMPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIaHEC. Heuaror

CaMOCTOATCIIbHO ONPEACIACT 00neM n3y4acMoro mMarcpuaJjia.



9 KJIACC

Cunyc, kocunyc, TanreHc ynioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbl IPUBEICHHUS.

Pemienne TpeyroibHUKOB. TeopemMa KOCUHYCOB U T€OpeMa CUHYCOB. PellleHne mpakThuiecKux
3aJ1au ¢ MCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX 2NeMEHMO8.

Teopema o npoussedeHuu ompe3Ko8 xopo, meopemvl 0 NPOU3EEOeHUU OMPe3K08 CEeKVUUX,
meopema o Keaopame KacamenibHOU.

Bexrop, mimHa (MOZynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIlpaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB, OICpallud HaAI
BeKTOpaMu. Pa3iokeHune BeKTOopa MO JBYM HEKOJUTMHEApHBIM BekTopaMm. KoopamHaThl BekTopa.
CkansipHOe Mpou3Be/IeHue BEKTOPOB, IPUMEHEHHE ISl HAXOXKICHUS IJTUH U YIIIOB.

JlexapToBBl KOOPJMHATHI HA IJIOCKOCTU. YpasHeHus npsmou U OKPYKHOCTH B KOOpJIUHATaX,
nepeceyeHre OKpYKHOCTEH U IpIMbIX. MeTo KOOpIMHAT U €ro MpUMEHEHHE.

[TpaBuiibHBIE MHOTOYTONBHUKU. JlTuHA OKpyx)HOCTH. [pagycHas u paguaHHas mepa yrua,
BBIYMCIICHHUE JUIMH AYT OKpyKkHOcTed. [lnomane kpyra, cekropa, cermeHTa. /[eudiceHus niockocmu
U BHympeHHUue cummempuu Queyp (nemenmapusie npeocmasnenus). llapannenvhviii nepeHoc.
Ilosopom.

PABOYAX TIPOI'PAMMA VYEBHOI'O KYPCA «BEPOATHOCTb U CTATHUCTHUKA» 7-9
KJIACCBI

Henn n3ydenust yaeOHOro Kypca

B coBpeMeHHOM IH(PPOBOM MHpE BEPOSITHOCTh M CTATHCTHKA MPUOOPETAIOT BCE OOJBIIYIO
3HAQYMMOCTb, KaK C TOYKH 3PCHHS NPAKTHYECKHX NPHIOKEHHWH, TaK M UX POJIU B OOpa3OBaHMU.
Kaxaplil 4enoBek MOCTOSHHO NPUHUMAET PEIICHNS HAa OCHOBE MMEIOIINXCS y HErO JaHHBIX. A Ui
00OCHOBAaHHOTO TPHUHATHUSA pEIIEHUs B YCIOBMAX HENOCTaTKa WIM M30bITKa HMH(pOpMaLUU
HEO0OXOIMMO B TOM YHCIIE XOPOIIO COPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIJICHHUE.
NMeHHO TOATOMY OCTpPO BCTaja HEOOXOAMMOCTH CPOPMHPOBATH Y OOYUAIONIUXCS, B TOM YHCIE
oOyuaroutuxcst ¢ 3[IP, ¢yHKIMOHAIBHYIO TI'PaMOTHOCTb, BKJIIOYAIOUIYI0O B ce0s B KauecTBe
HEOTHEMJIEMOW  COCTABIISIIONICH YMEHHWE BOCIPUHMMATh H  KPUTHYECKH aHAJIM3UPOBAThH
WHPOPMALIMIO, TMPEACTABICHHYI0 B pa3NWYHBIX (OpMax, MOHMMATh BEPOATHOCTHBIA XapakTep
MHOTHX pEaJbHBIX IIPOLECCOB M 3aBUCHMOCTEH, IMPOHM3BOAUTH IPOCTEHININE BEPOSTHOCTHBIC
pacu€Tsl. 3HAKOMCTBO C OCHOBHBIMH NPHHIUIIAMHU cOOpa, aHaIM3a W MPEACTaBICHHS NAHHBIX W3
pa3NMYHbIX cdep KU3HU OOlIecTBa M rocyAapcTBa mpuoOiaeT oO0ydaroumxcs K OOIIeCTBEHHBIM
MUHTEPECaM.

B cTpykrype nporpammbl yueOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» OCHOBHOM IIKOJIBI
BBIJICJICHBI  CJIEYIOLIUE COfepKareIbHO-MeToanueckue JuHuu: «lIpeacraBneHne OaHHBIX U
oTMcaTebHasl CTaTHCTUKAY; «BeposaTHOCTEY; «DIeMeHThl KOMOMHATOPUKNY; «BBeneHne B Teopuro
rpadoBy.

Conepxanne nuHUM «lIpencraBieHne AaHHBIX M ONKCATelIbHAs CTaTUCTUKA» CIY)KUT
OCHOBOM ai1s1 (hOPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OpMamumed: OT YTEHHS M HHTEPIPETaluu
uHpOpMaLUK, IPECTABICHHON B TabIMIIax, HA AUarpaMMax U rpadukax 1o coopa, npeacTaBIeHUs



Y aHaJIu3a JAaHHBIX C MCIIOJIB30BAHUEM CTAaTUCTHUYECKHMX XapaKTEPUCTHK CPEIHUX U PaCCEUBAHUS.
Pabotast ¢ nmanHbIMu, oOyuatommecs ¢ 3IIP yuarcs cuumThIBaTh M HMHTEPHPETUPOBATH AHHBIE,
BBIJIBUTATh, apryMEHTHPOBAaTb M KPUTUKOBAaTb IIPOCTEMINME TUIIOTE3bl, pa3MBILUIATL Haj
(akTOopaMu, BBI3BIBAIOIIMMU W3MEHUYMBOCTH, W OLIEHMBATh WX BIMSHHE HA paccMaTpHBaeMbIe
BEJIMYMHBI U IIPOLIECCHI.

WHTyuTMBHOE  MpEACTAaBICHHME O  CIy4alHOW  HM3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMHM CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM Il WM3Y4YEHMs] TEOpUU
BeposiTHOCTEN. bomnbioe 3HaueHue 11 oOyvaromuxcs ¢ 3I1P 3neck MMeroT mpakTu4eckue 3a1aHus,
B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOZEIISIMHU.

[TonsiTue BEpOSTHOCTH BBOJAUTCSA KaK Mepa MpaBIonoAoOus ciydaiiHoro coOwitus. Ilpu
u3ydyeHun Kypca oOyuatommuecs c¢ 3IIP 3HakomsTCcs ¢ MpOCTEHIIMMU METOJAaMH BBIYHCIIEHUS
BEPOSATHOCTEH B CIy4YailHBIX JKCIEPHUMEHTAaX C PAaBHOBO3MOXHBIMU JIEMEHTAapHBIMU HCXOAAMH,
BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJISIIOIIMMH CTaBUTh W pelarb Oojee CIoXkHble 3aaadd. B kype
BXOZAT Ha4aJbHBIC NIPEACTABICHUSA O CIIy4alHbIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIIS€TCS 3HAKOMCTBO oOywarommxcsa ¢ 3[IP ¢
MHOXKECTBAMU ¥ OCHOBHBIMM OIIEpAlMSIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS IPHUMEPHI
MIPUMEHEHHU JUIsl pEUIeHUs 3a7ad, a TaKKe HCIIOJIb30BaHUS B JIPYTMX MATEMaTUYECKHX KypcaxX U
y4eOHBIX MPEAMETAX.

MecTto y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 knaccax usydaercs Kypc «BeposSTHOCTb M CTaTHCTUKA», B KOTOPBIM BXOAAT pa3aebl:
«[IpencraBneHre JaHHBIX M ONMCATEIbHAs CTaTUCTHKa»; «BeposaTHOCTB»;  «OIeMEHTHI
KOMOMHATOpUKN»; «BBenenue B Teoputo rpadosy.

Ha u3yudenue naHHoro kypca oTBOOUT 1 y4eOHBIN Yac B HENENI0 B TEUEHHE KaXKJIOro roja
oOyueHnwus, Bcero 102 yyeOHBIX yaca.

Coaep:xanue yue0HOro Kypca (1mo rogam ooy4eHms)
7 KJIACC

[IpencraBieHne JaHHBIX B BUE TAOJHII, AHarpaMm, rpadukoB. 3armoiHeHHe TaOJHII, YTEHUE
U NOCTPOEHHE JuarpaMM (CTOJIOMKOBBIX (CTOI0YATHIX) M KPYroBbiX). UTeHue rpaukoB peaabHbIX
nporeccoB. V3Bieuenne uHGpopMalu U3 AUarpaMMm M TaONHII, UCIIOIB30BAaHUE U MHTEPIIPETALIHS
JTAHHBIX.

OmnwucarenpHasi CTaTUCTHUKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3Mmax, HauOoibliee U
HaMMEHbIIIee 3HAUCHHsI HA0Opa YHCIIOBBIX JaHHBIX. [IpuMephl ciydaifHO H3MEHYHBOCTH.

Cryuatinolil 5xcnepumenm (onvim) u ciayuatinoe coovimue. Beposmnocms u vacmoma. Ponw
MAN0BEPOSMHBIX U NPAKMUYECKU OOCHOBEPHLIX COObIMULL 6 npupode u 6 obuecmee. Monema u
USPANLHAS KOCMb 8 MEOPUU 6ePOSIMHOCTEN”,

4 SHCCL " fJajiee KypCuBOM 0003HaYEHEI TEMBbI, U3YUCHUC KOTOPBIX IMMPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHEC. Heaaror

CaMOCTOATCIIbHO ONIPCACIIACT o0BeM HN3y4acMoOro MarcpuaJiia.



I'pagh, sepwuna, peopo. Cmenensv eepuunsl. Yucio pébep u cymmapras cmenenv epuiUH.
Ilpeocmasnenue o ceasnocmu epaga. Llenu u yuknvl. Ilymu 6 epagax. Obxo0 epagha (3tinepos
nymy). IIpedcmasnenue 06 opuenmuposanrom epaghe. Pewenue 3a0au ¢ nomowwio epagos.

8 KJIACC

[IpencraBnenre JaHHBIX B BUJE TAOIHII, AUArpaMM, rpaduKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu Hax MHOXKECTBAMHU:
o0beAMHEHWe, TepecedeHue, jgomnonHeHue. CBOHCTBa  omepanuii  Haj  MHOXECTBAMM:
MEPEMECTUTEIBHOE,  COUYETATENIbHOE,  paclpeleNuTeNbHOe,  BKIIOYeHHs.  Vcmomb3oBaHme
rpadUuecKoro MpeACTaBICHUS MHOKECTB JISi ONMHMCAHUS PEaJbHBIX TPOLECCOB M SBICHUH, TPU
pelIeHNH 3a/1ay.

Hzmepenue pacceusanus danHuix. JJucnepcus u Cmanoapmuoe OmKIOHEHUe YUCTO8bIX HAOOPOS.
Huacpamma pacceusanus.

DneMeHTapHbIe COOBITHS clly4yaitHoOTo onbiTa. CiyyaiiHble coObITHA. BeposiTHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU cOObITUSIMU. CiydaiiHblii BbIOOp. CBSI3b MeEXIy
MaJIOBEPOSITHBIMHU M TMIPAKTHYECKU JTOCTOBEPHBIMU COOBITHUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceolicmea Oepegves: eOUHCMBEHHOCHb NYMU, CYUWeCMBO8anUe GUCAYEl BePULLHDI,
CB53b MeHCOY YUCIOM 8epuluH U yuciom péoep. Ilpasuno ymuoscenus. Pewenue 3a0au ¢ nomouvio
epaghos.

Ilpomusononooicuvie  coovimus. [uacpamma inepa. ObveduneHue u nepeceyeHue
coovimuii.  Hecoemecmuvle  coovimus. @Dopmyna  crodceHus  8eposimuHocmei.  Ycioenas
sepossmuocms. Ilpasuno ymuoowcenus. Hezasucumvie coovimus. Ilpeocmasnenue sxkcnepumenma 8
sude depesa. Pewenue 3a0au na HaxodcOeHue 6epOSMHOCMEL C NOMOWbIO 0epesa CIYyHAlHO20
aKcnepumenma, ouazpamm Jiinepa.

9 KJIACC

[IpeacraBieHue AaHHBIX B BHUJE TAaONUL, AWArpamm, rpaukoB, MHTEpIpeTalys JaHHbIX.
UreHne M mocTpoeHue TabnML, JuarpaMmm, rpaukoB MO peajbHbIM JaHHBIM. [lepecTaHOBKH U
¢dakropuan. Coyeranuss W 4YUCIHO coueTaHwil. Ipeyeonvuux Ilackans. Pemenwe 3amad ¢
UCTIOJIb30BaHNEM KOMOMHATOPUKH.

T'eomempuueckas eeposimuocme. Cnyuaiinvlil 66100p MOYKU U3 Quaypvl HA NAOCKOCMU, U3
ompe3sKa u u3 0y2u OKpY*CHOCMU.

WcneiTanne. Yenex u Heynada. Cepust ucnslTaHuil o nepBoro ycnexa. Cepust UCHIBITaHUN
Bbepnymnnu. BepostHocTH coObITHIA B cepun ucnbiTaHuil beprysiu.

CrnyualiHas BelIMYMHA M pacHpelesieHUEe BEPOSTHOCTEH. Maremarnueckoe OXHUIaHUE U
qucnepcus. IIpuMepbl mMareMaTnyeckoro OXHUAAHMS KaK TEOPETHYECKOTO CPEJHEro 3HAa4eHMS
BEJIMYMHBL. MareMaTu4eckoe OKHUJIAHUE M JMCIEPCHs CIyYalHOM BEJIWYUHBI «UYHCJIO YCIIEXOB B
cepuu McIbITaHUK bepHymmny.

[TonsiTue 0 3akoHe GonpIIMX yucen. M3MepeHne BeposSTHOCTEH ¢ MOMOIIbI0 YacToT. Ponb u
3HaYEHUE 3aKOHA OOJIBIINX YUCET B IPUPOJIEC U OOIIECTRE.



KoHTpoabHO-13MepuTeIbHbIE MATEPUAJIBI

[TpoBeneHWE OICHKU JOCTIDKCHHHA TUIAHUPYEMBIX PE3yJIBTaTOB OCBOCHHUS Y4eOHOTO
peaMeTa IPOBOTUTCS B (hOpME TEKYIIEro U pyOe)KHOTO KOHTPOJIS B BUJC: KOHTPOJIBHBIC PaOOTHI,
caMOCTOsITeNIbHbIEe  paboOThl, 3aueThl, MaTeMaTU4YeCKHe AUKTAHTHI, MPaKTHUYeCKHe paboThl,
MUCHbMEHHBIN OTBET MO0 UHIUBUAYAIbHBIM KapTOUKaM-3aJaHHsIM, TECTUPOBAHUE.

st oOyuaromuxcsi ¢ 3[1P Bo3MoxkHO n3MeHeHne POpMYyITUPOBKH 3aJJaHUN Ha «IIOIIArOBYIOY,
aZlanTaluio IpeagaraeMoro oOydarmIieMycss TECTOBOTO (KOHTPOJIHHOOLIEHOYHOTO) Marepuaa:
UCIIOJb30BAHUE YCTHBIX U TUCBMEHHBIX HMHCTPYKIHMH, yHOPOIIEHHWE JJIUHHBIX CIIOXKHBIX
(GhOpMYITHPOBOK HWHCTPYKLUH, pEIIEHHE C ONOpOM Ha ajaropuT™, oOpaszel], HCIOIb30BaHNE
CIPaBOYHON HH(OPMAIIHH.

Maremaruka
S kiace
KonTponsHaas padora Ne 1. Tema. HarypansHbie unca.
KonTponsHas padora Ne 2. Tema. ApudmMeTrndeckue ACHCTBUS ¢ HATYPAITbHBIMUA YUCIIAMU H
HX CBOWCTBA
KontpomnpHnas pabora Ne 3. Tema. [lenumocTs uncen. TpeyroiabHUK.
KontponpHas pabora Ne 4. Tema. MHOTOyroJbHUKY ¥ MHOTOT'PAaHHUKH.
KontponpHnas padora Ne 5. Tema. [Ipo6u.
KontpomnpHas padora Ne 6. Tema. CriocxeHHE ¥ BBIYUTaHHE OOBIKHOBEHHBIX JIPOOCH.
KontponwsHnas padora Ne 7. Tema. YMHOXKEHHE U JieieHHE OOBIKHOBEHHBIX APOOEH.
KontponwsHas padora Ne 8. Tema. CrnioskeHUE ¥ BBIYMTAHUE JECATUUHBIX JPOOECH.
Kontponbhas pabota Ne 9. Tema. YMHOXKEHUE U JieNIeHUE AECITUYHBIX APOOEH.
KonTponbsnas padora Nel0. MtoroBast KoHTposIbHas paboTa
6 kiacc
KontponbHas padora Nel. Tema. HatypanbHbie uncia.
KontponbHas padota Ne2. Tema. OObIKHOBEHHBIE IPOOH.
Kontponbhas padora Ne3. Tema. Jlecsituanbie 1poou.
KontponbHas padora Ned. Beipakenusi, popMyJIbl.
KontponbHas padorta Ne5. Tema. durypsl Ha TIIOCKOCTH
KonTponbsnas padora Ne6. Tema. [TonoxkuTtenbHble 1 OTPHUIIATENIbHBIE YHCIIA
KonTpomnbsnas padora Ne7. Tema. JIefcTBUS ¢ IONOKUTETBLHBIMU U OTPUIIATEIHLHBIMU
YyHclIaMu
KonTponbsHas padora Ne8. Mtorosast KoHTpoibHast pabora
Auredpa
7 kiace
KonTponeHast pabora Nel.  Tema. Panmonanbnble yncia
KonTponbsHas padora Ne2. Tema. Anrebpandeckue BbIpaKeHHsL.
KontponpsHas pabora Ne3. Tema. MHOrOUIEHBI.
KonTponbhas padora Ned. Tema. JIuneitabie ypaBHEHUS.
KonTponsHas padorta NeS. Tema. Koopaunats! 1 rpaduku. OyHKITUN.
KonTponbnas padora Ne6. MtoroBast KOHTpoibHast pabora.
8 kiace

KonTponbeHas padora Nel. Tema. KBanparHslit kopeHb. ApupMeTHuecKuil KBaIpaTHbIi
KOPEHb.



KontponbHas padorta Ne2. Tema. CreneHs ¢ mesibiM nokasareiaemM. CTaHIapTHBINA BUJT YKCIIA.
KontponbHas padora Ne3. Tema. Anrebpandeckast 1podb. CokpaiieHue 1pooei.
KonTponbnas padora Ned. Tema. JleficTBust ¢ anreOpandecKUMH JpoOsSMH.
KonTponsHas pabora NeS. Tema. KBaaparHeie ypaBHEHHS.
KonTponbhas pabota Ne6. Tema. YpaBHEHHs, CBOASAIINECS K KBaIPATHBIM.
TexcToBble 3aauu, CBOASIINECS K KBaJPATHBIM.
Kontponphas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
KontponpHas pabora Ne8. Tema. UnicioBsle HEpaBeHCTBA U UX CBOICTBA.
KontponrsHnas pabora Ne9. Tema. Cuctembl HEpaBEHCTB C OAHON EPEMEHHOM.
KonTponbhas padora Ne 10. Tema. @ukuuu. 4ncioBbie GyHKIUH.
KonTponbnas padora Nell. Tema. toroBast KOHTposIbHas paboTa.
9 kJacc
KontponpHas padora Nel. Tema. Uncna u BbIUKCICHHUS.
KonTponbhas pabota Ne2. Tema. YpaBHEeHHs ¢ OHOM MepeMeHHOM.
KonTponbhas pabota Ne3. Tema. [[poGHO-paniioHaibHbIE ypaBHEHHUSI.
Kontponsnast padora Ne4. Tema. Cuctembl ypaBHEHUH ¢ AByMsl niepeMeHHbIMU. KOHTpoibHas
pabota Ne5. Tema. JIuneiHble HEpaBEHCTBA C OTHON TIEPEMEHHOM.
KonTponbhas pabota Ne6. Tema. KBagparHeie HepaBeHCTBa.
KonTponbhas pabora Ne 7. Tema. KBagparuunasi GyHKIUS U €€ CBOMCTBA.
KonTponsHas padora Ne 8. Tema. Apudmernueckas mporpeccusi.
KontponsHast pabora Ne 9. I'eomerpuueckass mporpeccus. KorntponpHas pabora
Nel0. Tema. UtoroBast koHTpoOsIbHas paboTa.

I'eomerpus
7 xjacc
Kontponenas padora Nel. Tema. IIpocreiimme reomerpuueckue (Urypbl U MX CBOMCTBA.
N3mepenune reoMeTpuuecKuxX BEITHYKH.
KonTponsnas padora Ne2. Tema. TpeyronbHHUKH.
KonTponsHas paborta Ne3. Tema. [TapamienbHbie mpsiMbie, CyMMa YIJIOB TPEYTOJIbHUKA.
KontponpHas padora Ned. Tema. OxpyXKHOCTB U KpyT. I eoMeTprudeckrue NoCTpOeHHUs.
KonTponbhas padora Ne5. Tema. MtoroBast KoHTponbHast pabora.
8 knacc
KonTponbHas pabota Nel. Tema. YeTbIpexyronbHUKH.
KontponbHas padora Ne2. Tema. Cpenusis muHus TpeyroiabHuka. CpeaHsis TUHUS Tpareiuy.
KontpomnpsHas padora Ne3. Tema. [lnomans TpeyronpHAKa, MapajieiorpaMmma.
KonTponsnas padora Ne4. Tema. [lnomans mogo0HbIX Huryp.
Kontponwsuas padora Ne5. Tema. Teopema [Tudaropa.
KonTponsHas padorta Ne6. Tema. YIiisl B OKpY>KHOCTH.
KonTponsHas padbora Ne7. Tema. MtoroBast KOHTposIbHast paboTa
9 knacc
KonTponbhas pabora Nel. Tema. Pemienue TpeyroiabHUKOB.
KonTponsnas padora Ne2. Tema. [lnomaau TpeyroapHUKa, YETHIPEXYTOIBHHUKA.
KonTponbhas padora Ne3. Tema. Bextopsr.
KonTponsHas padorta Ned. Tema. /lekapToBbI KOOpAMHATHI Ha TUIOCKOCTH.
KonTponbshas padora Ne5. Tema. [IpaBuibHbIe MHOTOYTOJTBHHUKH.



KontponbHas padota Ne6. Tema. [1nomans kpyra u ero 4acTei.
KontponpHas pabora Ne7. Tema. MtoroBast KoHTposibHas padoTa.

BeposiTHOCTB U CTATHCTHKA
7 xJacc

KonTponsnas padora Nel. Tema. [Ipencrasinenue nanapix. OnucarenbHas CTATUCTHKA.
KonTponbhas padora Ne2. Tema. Cryuaiitnas u3mMeH4uBOCTb. I padsl. BeposTHOCTD
CIIy4aifHOTO coObITHA".

8 knace
KontpomnpHas padora Ne 1. Tema. MHOXecTBa.
KonTponbhas padorta Ne2. Tema. BeposiTHOCTD CITy9aifHOTO COOBITHS.
KonTponbhas pabota Ne 3. Tema. Cityuaiinble COOBITHS.

9 knace
KonTponbhas padora Ne 1. Tema. DnemMeHThl KOMOMHATOPUKH.
KonTponsHas padora Ne 2. Tema. UcnibiTanus.
KontponwHuas padora Ne 3. Tema. Cirydaiinasi BeTHurHa.

I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA «MATEMATUKA»
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbBTATBI:

MOTHBAIMsl K OOYYEHHMIO MaTeéMaThKe U IIeJICHANpPABICHHON T03HABATEIHLHOM
JESITEIbHOCTH; TOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
JESTENIbHOCTh, TPEOYIOIIYI0 MaTeMaTUYECKUX 3HAHUH, B TOM YHCIIE YMEHHUE YUUThCS
y IpYTUX JIIOAEH; CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHUTYAIHIO, OBITH TOTOBBIM
JIEHCTBOBATh B OTCYTCTBUE TapaHTHH ycriexa; crmocoOHOocTh olyuatomuxcs ¢ 3I1P k
OCO3HAHHMIO CBOUX JEHUIIUTOB W MPOSBICHUE CTPEMIICHHS K HUX MPEOIOJICHUIO;
CIIOCOOHOCTh K CaMOpa3BHUTHIO, YMEHHE CTaBUTh JOCTH)KUMBIC IENH;, YMCHHE
pasznuyarh yuyeOHbIE CHUTYalluH, B KOTOPBIX MOYKHO JICCTBOBATh CaMOCTOSTEIBHO, U
CUTYaIlMH, TAC CICAYET BOCIIOJIB30BAThCS CIPABOYHON HMH(POPMALUCH WIH APYTUMH
BCIIOMOTATEIbHBIMU CPEJICTBAMH; CIIOCOOHOCTh TMEPEHOCUTH TIONIYYCHHBIE B XOJE
0o0y4yeHUs 3HAHWS B AKTyaJbHYH CHUTyalluio (IIPU PEIICHUU JXUTCHCKUX 3ajad,
TpeOyIOIUX MaTeMaTUYeCKUX 3HAaHWN); CIIOCOOHOCTh OpPUEHTHUPOBATHCS B
TpeOOBaHUSAX W MpaBUiIaX MPOBEACHHUS MPOMEXKYTOUHON M WTOTOBOH aTTecTallWH,
OBJIAJICHHE OCHOBaMH (PUHAHCOBOM TPaMOTHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

Oénaoenue ynugepcanvHvimMu y4eOHbIMU NO3HACAMENbHBIMU OCHUCMEUAMU:

YcTaHaBIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3U B XO/I€ YCBOCHUSI MAaTEMaTHYECKOr0 MaTrepHala;
BBISIBJISITH A€(PULUT JAHHBIX, HEOOXOAUMBIX JJISl PELICHUs IOCTABICHHON 3a/1a4i; C TIOMOIIBIO
yuuTeNs BBIOUPATh CIIOCO0 pelIeHns MaTeMaTH4eCcKoi 3a7jauul (CpaBHUBATh BOBMOKHbIE BAPUAHTHI
peleHus); IPUMEHSTh U PeoOpa30BbIBATh 3HAKU U CUMBOJIBI B XOJI€ PEILIEHUs] MaTeMaTH4eCcKhX
3a/1a4; YCTaHABIIMBATh HCKOMOE U JJAaHHOE IIPU PEIIEHUN MAaTEMaTHYECKON 3a/1a4M; IOHUMATh U



MHTEPIIPETUPOBaTh HH(POPMAIUIO PA3INYHBIX BUAOB U (OPM IpEACTaBICHUS; WILTIOCTPUPOBATH
pelaeMble 3a/1auu rpadguyeckumu cxemamu; 3¢ (HeKTUBHO 3aTIOMUHATh U CUCTEMATU3HPOBATh
nH(pOpMAaIHIO.
IOHUMATh U MCIIOJb30BATh MaTeMAaTH4YECKHE CPECTBA HAIATHOCTH (TpaduKy, AUarpaMmsl,
TaOJIUIIBI, CXEMBI U JIP.) JIJISl WIUTFOCTPAIMH, UHTEPIIPETAIlUH, apTyMEHTAIUH.
Ognadenue ynueepcanbHoimu y4eOHbIMU KOMMYHUKAMUGHBIMU OClICIEUAMU.:
OpPraHU30BBIBAaTh Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JAEATENBHOCTh C y4YUTeNIeM U
CBEpCTHMKAMU B MpOLIECCEe PEIICHUs 3a/1a4;
B3aMMOJIEHCTBOBATh U HAXOAUTH O0IKE CIIOCOOBI PAOOTHI;

paboTtarb B TpymIe: HaXOIuUTh OOIlee pelleHHe M pa3peniarb KOH(IMKTHI Ha OCHOBE
COTJIaCOBAHUS MO3UIMHI U Y4ETa HHTEPECOB; CIYyIIaTh MapTHEPA;

dbopMynupoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

IIPOTHO3MPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJIUYUU Pa3HBIX TOUEK 3pEHUs U
paszpemiath KOH(UIMKTBI Ha OCHOBE Y4€Ta HWHTEPECOB U MO3MIMH BCEX YyYaCTHUKOB;
apryMEeHTUPOBaTh CBOI TMO3UIMI0 W KOOPAWHUPOBATh €€ C TMO3ULIUAMU TapTHEPOB B
COTPYIHUYECTBE MPU BBIPAOOTKE OOIEro pelieHus B COBMECTHOM JESTEIbHOCTH; BBITIOIHATH CBOIO
4acTh pabOThI, JOCTUraTh KaY€CTBEHHOTO Pe3yJbTaTa U KOOPAWHUPOBATH CBOU JIEMCTBUS C APYTHUMHU
YJIeHaMHU KOMaH/Ibl; OLICHUBATh Kau€CTBO CBOETO BKJIa/la B OOIIMII IPOAYKT.

Osnadenue yHueepcanbHblMu y4eOHbIMU PECYyTAMUBHBIMU 0CUCHBUAMU:
CTaBHTH IIE]IH, BRIOUPATH M CO3/1aBaTh AJITOPUTMBI JJIsl PENICHUST YIeOHBIX MaTEMAaTHUECKUX
HpO6HeM; IUIaHUPOBATh U OCYHICCTBIIATL ACATCIBHOCTL, HAIIPABICHHYIO HAPCHICHUC

3a/1a4d UCCIICAOBATCIILCKOI'O XapaKTepa.

dbopMynHpoOBaTh U YIepPKUBATH YUEOHYIO 33a/1auy, COCTABIIATH IJIaH U MOCIE0BATEIbHOCTD
NEHCTBUM; OCYIIECTBIATh, KOHTPOJIb MO 00paslly U BHOCHUTh HEOOXOJUMbIE
KOPPEKTHUBBI; KOHTPOJIUPOBATH MPOIIECC U PE3YNIbTAT yUeOHOM MaTeMaTH4YeCKON

JeSITeTbHOCTH;, aJICKBAaTHO OIIEHUBATh NMPABMIBHOCTH WM OIIMOOYHOCTD BBITOTHEHHS y4eOHOM

3a1a4un, €€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIC BOSMOXKHOCTHU €€ PEIICHHS; CIMYaTh CIoco0
JICUCTBHS U €T0 PE3yIbTaT C 3aJaHHBIM 3TaJIOHOM C LEJbIO

OoOHapyXeHHUs1 OTKJIOHEHUH U OTIMYUI OT 3TaJIOHA.

NPEeIBUICTh TPYIHOCTH, KOTOpble MOTYT BO3HHKHYTH IpH pEIIeHWH Yy4yeOHOW 3aaauu;
INOHUMATh MNPUYHMHBI, MO KOTOPbIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ynbTar JesiTeIbHOCTH,
ONpeNeNIATh TO3UTHUBHBIE HW3MEHEHUs W HalpaBieHMs, TpeOyromue anpHeimel paboTsl;
PEryiMpoBaTh CIOCO0 BBIPAKESHUS IMOIIHHA.

INPEAMETHBIE PE3YJIBTATbBI

Pesynbrarthl ocBoeHUsi yueObHOro mpeamera «Maremaruka (BKItO4asi anreOpy, reoMeTpHIo,
BEPOSITHOCTh M CTATUCTUKY)», paCIpeAeNICHHbIE M0 TrojaM oOOydeHHs, (QOpPMYIUPYIOTCS IO
MIPUHIIAITY JOOABJICHUS HOBBIX PE3YJBTATOB OT roja K TOAY, YK€ Ha3BaHHBIC B MPEIBIIYIINX Tofax
MO3UIIMH, KaK MPaBWIJIO, JOCIOBHO HE MOBTOPSIOTCSA, HO YUYUTHIBAIOTCA (PE3ylbTaThl OUEPEeIHOTO
rojia Mo YMOJIYaHHUIO BKJIIOYAIOT PE3yJAbTaThl MPEAbLAYIIHX JIET).



[IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEN
[MTPOI'PAMMBI KYPCA «MATEMATHUKA» (ITO TOJAM OBYUEHU )

OcBoenune yueOHOro Kypca «Maremarukay B 5—6 Kj1accax OCHOBHOM IIKOJIBI JTOJKHO
oOecrieyrBaTh JOCTHXKEHUE CIICIYIONIMX MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTaTOB

5 KJIACC

Yucna u éviuucnenus

OpueHTHPOBaThCS B IOHATUAX U ONIEPUPOBATh HAa 0a30BOM YPOBHE TEPMHUHAMHU, CBA3aHHBIMU
C HaTypaJbHBIMH YHUCIAMH, OOBIKHOBEHHBIMH M JECATHYHBIMH Jpo0sMu. CpaBHUBaTb U
yIOpPAI0YMBaTh HATYpaJbHbIE YHCIa, CPABHUBATh B MPOCTEUIIMX CIIydasX OOBIKHOBEHHBIE Ipoodwu,
JECATUYHBIE IpOOH.

CoOOTHOCUTH TOUKY Ha KOOPJAMHATHOHN (YMCIIOBOM) IPSAMOM C COOTBETCTBYIOLIUM €M YUCIOM
1 n300pakaTh HaTypaJbHbIEC YHCIIa TOYKAMH Ha KOOPIUHATHOM (YMCIIOBOI) MPSIMOM.

BemonsaTe apupmeTHueckue AEHCTBHS C HATypaJbHBIMHU YHCIAMH, C OOBIKHOBEHHBIMU
IpoOsSIMH B MTPOCTEHIINX CITydasx.

BoInonHATh NpOBEPKY, NPUKUJIKY PE3yJabTaTa BEIYUCICHUM.

OKpyIIIsATh HaTYpaJIbHbIE YUCIIA.

Pewenue mexcmoguix 3aoau

Pemrath TekcTOBBIE 33a7auM APUPMETUYECKHM CIIOCOOOM M € MOMOIIbI0 OPraHM30BaHHOTO
KOHEYHOTO Tepedopa BCEX BO3MOXKHBIX BApHAHTOB (IIPH HEOOXOAWMOCTH C HANpaBISIONICH
MTOMOIIIBIO).

Pemratp 3amaun, conepkaniie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITMYNHEI:

CKOPOCTb, BpEMs, pacCTOSHWE; IIeHa, KOJIMYECTBO, CTOMMOCTh (NP HEOOXOAUMOCTH C
HCIIOJIb30BaHUEM CIIPABOUHOM MH(pOpManun).

Hcnonb30BaTh KpaTKHe 3allUCH, CXEMbl, TaOnuIpl, 00O3HAYEHUS NpPU PELICHUH 3ajad.

[Tonp30BaTbCsl OCHOBHBIMU €IMHHMILIAMH M3MEPEHMS: II€HbI, MacChl; PacCTOSHUS, BPEMEHH,
CKOPOCTH; BbIPaXKaTh OJHU €AMHUIbI BEIMYMHBI uepe3 Jpyrue (Ipu HeoOXOAMMOCTH € ONOpPOH Ha
CTIPaBOYHYIO MH(DOPMAIIHIO).

W3Bnekars nHpOpMAIMIO, TPEACTABICHHYI0 B TaOMUIle, Ha CTOIOYATOW AMAarpamme,
UHTEPIPETUPOBATh NIPEICTABICHHbIE JaHHbIE, UCIIOJIb30BaTh JaHHBIE IIPU PELICHUH 3a/1a4.

Haznaouan ceomempusn

[Tonp30BaThCs TEOMETPHUECKUMU MTOHITUSMU: TOYKA, MIPsIMasi, OTPE30K, JIyd,
yTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOoUTH MpUMEpPHl OOBEKTOB OKPYXKAIOIIEro MHpa, UMEIOUMX (OpMY H3yUCHHBIX
reoMeTpuyeckux uryp.

Hcnonb30BaTh TEPMHUHOJOTHIO, IIPU HEOOXOJUMOCTH IO BHU3YaJbHOM OMNOpPE, CBSI3aHHYIO C
yIJaMH: BEpUIMHA, CTOPOHA; C MHOTOYTOJbHHKAMM: YTOJl, BEpIIMHA, CTOPOHA, JMAaroHalb; ¢
OKPYXXHOCTBIO: PaNyC, THAMETP, LEHTP.

N3o0pakaTh u3ydeHHbIE TeOMETpHUYECKUE (PUTYpPHI Ha HEJTMHOBAHHOW M KJIeT4aToi Oymare ¢
MIOMOILBIO IIUPKYJISL U JIMHEHKH (ITOC/Ie COBMECTHOTO aHAJIN3A).

HaxomuTe JUIMHBI OTpPE3KOB HETOCPEICTBEHHBIM HM3MEPEHHEM C ITOMOIINBI0 JIMHEWKH,
CTPOMTH OTPE3KHU 33aHHON JAJTUHBI; CTPOUTH OKPYKHOCTH 3aJJaHHOTO pajinyca.



Hcnonp30BaTh CBOWMCTBA CTOPOH M YIVIOB MPSIMOYTOJbHHUKA, KBaJpaTa JUisl UX IMOCTPOCHUS,
BBIYMCIICHUS IJIOIIAIN U IEpUMETPA.

Bbruncnsate nmepuMeTp M IIIOLIaAb KBajapara, MpsIMOYroibHHKA, (PUTyp, COCTABIECHHBIX M3
MPSIMOYTOJIBHUKOB, B TOM 4Kcie QUryp, n300pakEHHBIX Ha KieTyaTol Oymare.

[Tonp30BaThCsl OCHOBHBIMH METPHUYECKUMHU EIUHHUIIAMH HW3MEpPEHHs UIMHBI, TUIOIIAIHN;
BBIpaXaTh OJIHU €MHUILIbI BEJIMYUHBI Yepe3 Apyrue (Mpu HEOOXOAUMOCTH C OMOPOI Ha CIPaBOYHYIO
nH(popMaIuio).

Pacnio3naBarhy mapamenenuries, KyO, HCIONb30BaTh TEPMUHOJOTHUIO: BEpIIMHA, Pedpo
rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHUS Mapasuienenumnena, Kyoa.

Breruncnsate 00b€M KkyOa, mapanienenunena Mo 3aJaHHBIM H3MEpEeHusM (C Omopoil Ha
QITOPUTM Y4eOHBIX AEHCTBHIT), TOIH30BATHCS SAMHULIAMU U3MEPEHUs 00BEMA.

Pemrate HecnmoHbIE 3a7addl Ha M3MEPEHHE TE€OMETPUYECKHX BEIMYUH B IMPAKTUYECKUX
cuTyanusix (mpu HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOH).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBaThCS B MOHATHUAX U ONIEPUPOBATh HAa 0a30BOM YPOBHE TEPMHUHAMHU, CBSA3aHHBIMU
C pa3IMYHBIMHU BHJIAMH YUCEIl ¥ CIIOCO0AMH UX 3aIUCH, IEPEXOJUTD (€CIIM 3TO BO3ZMOXKHO) OT OJHOMN
(opMBI 3amKCcH YnCia K APYToil.

CpaBHMBaTh W YIOPSAAOYMBATH IENIbIE 4YHCIa, OOBIKHOBEHHBIE W JECATUYHBIE Ipoodwu,
CPaBHUBATh YHCIIa OJHOTO U PA3HBIX 3HAKOB.

Beimonusate  apudmernueckue AEHCTBHS €  HATypalbHBIMM UM LEJNBIMM  YHCIIAMH,
OOBIKHOBEHHBIMH U JACCITUYHBIMH JPOOSMH, MOJOKUTEIBHBIMUA U OTPULIATEIHHBIMU YHCIaMHU.

BbIuuciaTe 3Hau€HUs YUCIIOBBIX BBIPA)KEHHM, BBIMONHATh NPUKUIKY M OLEHKY pe3ylbTara
BBIYMCIICHUH; BBINOMHATH MNpeoOpa3oBaHUs YHMCIOBBIX BBIPDAKEHMH Ha OCHOBE CBOWCTB
apu(pMeTHYECKUX IeHCTBUI.

COOTHOCUTh TOYKY Ha KOOpPAMHATHOW MPSAMOW C COOTBETCTBYIOIIUM €W YHUCIOM U
n300paXkaTh Yrcia TOYKaMH Ha KOOPIMHATHON MPSAMON, HAXOIUTH MOIYJIb YHCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJILHOW CHCTEME KOOPIMHAT C KOOpIMHATAMHU
JTOU TOYKH.

OKpyIISITh TENbIE YHCIIa U JECATUYHBIE pooH (10 o0pasily), HaXOaUTh IPUOIMKSHHS YUCEIL.

Yucnoevie u OykeeHHbLE GLIPAIICCHUSA

OpueHTHPOBATHCS B MMOHATHUSIX U ONIEPUPOBATh HAa 0a30BOM YPOBHE TEPMHHAMHU, CBSI3aHHBIMU
C 3aIHCHIO0 CTETIEHW YMCIIA, HAXOMUTHh KBAJApaT M KyO YHWCIA, BBIYHUCIIATH 3HAUEHUS MPOCTEHININX
YHCIIOBBIX BBIPAKEHHH, COAEPIKAIUX CTEIICHH.

[Tonp30BaTbCcs NMpHU3HAKAMM JIEIUMOCTH (IPU HEOOXOIMMOCTH C ONOPOM Ha aIropuT™M
IIpaBUJiIa), pacKiIaIbIBaTh HATypajIbHbIE YUCIIA HA IPOCTHIC MHOKUTEIIH.

Tonv306amscs macuimabom, COCTaBIATh MPONOPIIMU U OTHOIICHUS.

Hcnonb3oBarh OyKBBHI JUIsi 0003HAYEHUS YMCEN MPHU 3alHCH MaTeMaTHYEeCKUX BbIPaXKECHUI,
HAXO/[WUTh 3HaueHHs OYyKBEHHBIX BBIPAXKEHUH, OCYLIECTBISAsS HEOOXOAUMBIE MOJCTAHOBKU U
npeoOpa3oBaHusl (C OMOPOIl HAa aNrOpUTM ydeOHbIX IeiicTBUil). HaxonuTh HEM3BECTHBIM KOMIIOHEHT
paBeHCTBa.

Pewenue mexkcmoewix 3a0ay
Pemars MHOTOIIAroBbIE TEKCTOBBIE 3aJa4Ml apU(METHUYECKHUM CIIOCOOOM C OTMOpOi Ha
BOTIPOCHBIH IJIaH.



Pemarpe mnpocreiiime 3amaud, CBA3aHHBIE C OTHOIIEHUEM, MPOMOPIMOHAIBHOCTHIO
BEJIMYMH, POIIEHTAMH; PEIIaTh TPU OCHOBHBIE 3a7[a4i HA JPOOU U MPOLIEHTHI.

Pemars 3amaun, comepskamiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITMYHUHBI: CKOPOCTH, BPEMS,
paccTosiHMe, I1I€Ha, KOJUYECTBO, CTOMMOCTH; IPOU3BOIUTEIBLHOCTh, BpeMs, 00bEMa pabOTHI,
UCTIOJb3ys apupMeTHUeCcKue ACHCTBUS, OLEHKY, MPUKUKY; OIb30BaThCA AUHUIIAMH U3MEPEHUS
COOTBETCTBYIOLINX BEJTHUYHH.

CocraBiiaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33Ja4H I10CJIE COBMECTHOIO aHAJIN3A.

W3Bnekats nH(pOpMaInio, MPeACTaBICHHYIO B TaOMUIaX, Ha JMHEWHOH, cTonO4aTol wiu
KpYTrOBOM JuarpaMmax, MHTEpPIPETUPOBATH MPEACTABICHHBIC JaHHBIC; UCIIOJIb30BATh JaHHBIC TIPU
pElIeHUH 3a]1au.

[IpencraBnsaTs HHGOPMAIHIO C TIOMOIIBIO TAOIHII, THHEWHON U CTOI0YATON AHArpaMM.

Hacnaonaa ceomempusn

[TpuBoaNTh MpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIONINX (OpMY HM3YHYEHHBIX
TEOMETPUUYECKHUX TUIOCKHUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CUMMETPUIHBIX
¢buryp.

N300paxkaTh ¢ MOMOIIBIO TUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW U KIIETYATOM
Oymare U3y4eHHbIE TUIOCKHE reoMeTpuyeckrue GUrypsl 1 KOHQUTypauu, CHMMETPUYHbIE (PUTYPHI.

HmeTr mpeacTaBieHUE O TE€OMETPUUYECKUX TMOHATHIX: PaBEHCTBO (UTYp, CUMMETpPHSI, OCh
CUMMETPHH, IIEHTP CUMMETPHUH.

HaxonuTh BeIMYMHBI YIJIOB U3MEPEHHEM C IOMOUIbIO TPAHCIOPTUPA, CTPOUTH YIJIBI
3aIaHHOM BEJIMYMHBI, 0JIb30BaThCS MPU PEIICHHUH 3a/a4 I'PalyCHOM MEpOH yIIIOB; paclio3HaBaTh Ha
yepTekax OCTPBIA, MPSIMOM, pa3BEPHYTHINA U TYIION YIJIbI.

Bpruucnsate JIMHY JIOMaHOWM, MEPUMETP MHOTOYTOJbHUKA, TOJIb30BAThCA €IUHULIAMU
W3MEPEHHUsI IJTMHBI, BbIpaXKaTh OJHU €IMHULIBI UBMEPEHUS TMHBI Yepe3 IpyTHe.

Haxoauth, ucnonb3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS TOYKAMH, OT
TOYKH J10 IPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOW CETKE.

Beraucnare  momans  Guryp, COCTAaBICHHBIX U3 TPSMOYTOJBHUKOB, HCIIOJNB30BaTh
pa3bueHue Ha NPSIMOYTOJIbHUKHM, Ha paBHbIE (UTYpBHI, JOCTpaWBaHUE O MPSIMOYTOJbHHKA;
I0JIB30BAaThCSl OCHOBHBIMU €IMHULIAMH U3MEPEHUS IUIOIIAIN; BBIPAaXKaTh OJHUA €IMHHULIBI U3MEPEHUS
TJI0MAM Yepe3 Apyrue (Mpu HeoOXOIUMOCTH ¢ ONIOPOH Ha CIIPABOYHYIO HH(GOPMAIIHIO).

Pacrio3naBarh Ha MOAENSAX U M300paKEHUAX MHPAMUAY, KOHYC, IHIMHAP, HCIONb30BAThH
TEPMUHOJIOTHIO: BepIINHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0pakars Ha KileTyaTol Oymare mpsiMOYTOJIBHBIN MapasiIe/ICTIHITC]I.

Berancnare 00bEM MPSAMOYTONBHOTO TapajUleNiennIeaa, Kyoa, MOoNb30BaTbCs OCHOBHBIMHU
eIMHUIIAMU U3MEpeHHsI 00bEMA; BhIpaXaTh OJHU SIWHUIIBI M3MEepeHUs: o0bhéma uepe3 apyrue (c
OTIOPO# Ha CTIPABOYHYIO MH(GOPMAIIHIO).

Pemiate HecnoOXHBIE 3a/1a4M HAa HAXOXKJIEHHUE T€OMETPUYECKUX BEIMYMH B IMPAKTUYECKHUX
cuTyanusax (mpu HeoOXOUMOCTH C BU3YaJIbHOM OMOpPOii).



[IJIAHUPYEMBIE ITPEJMETHBIE PE3VJIbTATEI OCBOEHNS PABOYEN ITPOTPAMMBI
KYPCA «AJIT'EBPA» (ITO TOJAM OBYYEHIA)

OcBoenne yaeOHOTO Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHMsl TOIKHO
o0ecredrBaTh JOCTHKEHUE CIETYIOIMUX MPEAMETHBIX 00pa30BaTeIbHbIX Pe3yabTaTOB:

7 KJIACC

Yucna u éviuucnenusn

BbimonHsATe, coderas yCTHbIE M IUCbMEHHBIE NPUEMBI, apupMeTHYECKue IeHCTBUA C
panoHaIbHBIMU YHCIIAMHU.

Haxonute 3Ha4YeHUs 4YKCIOBBIX BBIPAKEHHH; NPUMEHATh pPa3HOOOpPa3HblE CIIOCOOBI U
NpuEMBI  BBIYMCIICHUS 3HAYCHHWH JPOOHBIX BBIPAKCHHWH, COAEPIKAIIMX OOBIKHOBEHHBIE W
JECATUYHBIE IpOOH.

[Tepexoquts OT OxHON (GOPMBI 3amUCH YHCEN K JAPYroil (mpeoOpazoBbIBaTh AECCATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO
JECATUYHYIO po0b). CpaBHUBATH U YNOPSA0UYMBATh PAallMOHAIBHBIE YUCIIA.

OxpymIsaTh UKcia.

BEITONHATE MPUKHUIKY W ONEHKY pe3yibTara BBIYMCICHHN, OICHKY 3HAYCHUH YHUCIIOBBIX
BBIPAXKEHUM.

BbimonusaTe neMcTBUS €O CTENEHSAMH C HaTypajJbHBIMH IOKa3aTelsMu (C OHOpod Ha
CIIPaBOYHYIO HH(OPMAITHIO).

[TpuMeHATh MPU3HAKK JETMMOCTH, Pa3I0KEeHHE HA MHOKUTENN HAaTyPaJIbHbIX YHCEI.

Pemats mpocreifime npakTHKO-OpUEHTUPOBAHHbIE 3a/1a4H, CBA3aHHBIE C OTHOILIEHUEM
BEJINYMH, HPONOPLUOHATIBHOCTBIO BEJIMYMH, IPOLIEHTaMH; UHTEPIIPETUPOBATh
PE3yNbTaThl PEeICHN 3a/1a4 ¢ y4ETOM OTPaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX
0OBEKTOB.

Anzebpauueckue gvlparxcenus

OpueHTHpOBaThCSI B MOHATUSAX M ONEpUpOBaTh Ha 0Aa30BOM YpOBHE ajredpanyeckont
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxoaute 3HaueHust OyKBEHHBIX BBIPaXKEHUH MPH 3a/1aHHBIX 3HAYEHUSIX EPEMEHHBIX.

BemmonusaTe mpeoOpa3oBaHus LENOTO BBIPAKEHHS B MHOTOWICH NPUBEICHHUEM MOIAOOHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbInonHATE yMHOXEHHE OJHOYIEHa HAa MHOTOWIEH W MHOTOYJeHa Ha MHOTOYJIEH,
OpUMEHATh (opMynnbl KBajpara CyMMbl M KBajpara pPa3HOCTH (C ONOpPOM Ha CIPaBOYHYIO
HHPOPMALIHUIO).

OcyiecTBIATh pa3IoKEHUE MHOTOYJICHOB HAa MHOXHUTEIM C IIOMOILBIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXKHTEIS, TPYMIUPOBKU CJaraeMpIX, MPUMEHEHHs (OPMYJ COKpAIIEHHOTO
YMHO)KEHUS (C OMOpOoii Ha CIIPaBOYHYIO HH(OPMAITHUIO).

[TpuMmensTH NpeobpazoBaHNss MHOTOUIEHOB AJIs PELIEHUs Pa3IMYHbIX 33a4 U3 MaTeMaTuKy,
CMEXXHBIX NPEIMETOB, U3 PealIbHON MPAKTUKU.

Mcnonb30BaTh CBOICTBA CTENEHEH C HATypalbHBIMU IOKAa3aTeIsIMM JUIsl IpeoOpa3oBaHMs
BBIpaXXEHHUI (C OMOPOI Ha CIIpaBOYHYIO0 HH(OPMALIHIO).

Ypaenenusa u nepasencmea

Pemiats nuHeliHbIe ypaBHEHMsI C OHOW MEPEeMEHHON, MPUMEHsISl IpaBUIIa Mepexoja oT
HCXOHOTO YPaBHEHHS K PABHOCWILHOMY eMy. [IpoBepsTh, ABISETCS I YUCIO KOPHEM ypaBHEHHUS.



Hmeth npencrapieHue o rpauueckux MeToax MpHU PEeIIeHUH JIMHEHHBIX YpaBHEHUM U UX
CHCTEM.

[TonOupats npuMepsl Map yucel, SBIASIOIIUXCA PELIEHUEM JIMHEHHOro ypaBHEHHUs C IBYMS
nepeMeHHBIMU. CTPOUTH B KOOPAMHATHOM TUIOCKOCTH IpauK JTMHEHHOTO YPaBHEHUS C IBYMSI
NepPEMEHHBIMHU; MOJB3YACH TPaQHUKOM, TPUBOJUTH IPUMEPHI PEIICHUs YpaBHEHHUS.

Pemath cuctembl JABYX JHMHEHHBIX ypaBHEHHMH € JByMsl NEPEMEHHBIMH, B TOM 4YHCIE
rpadudecku (C ONOpOi Ha ANTOPUTM YUEOHBIX IEHCTBUN).

CocraBiaTh (II0ocCiie COBMECTHOTO aHajliW3a) U pelarh JUHEWHOE YPAaBHEHHME WM CUCTEMY
JUMHEWHBIX YpaBHEHUH IO YCIIOBUIO 3aJlaud, MHTEPIPETHPOBATH B COOTBETCTBMM C KOHTEKCTOM
3aJja4M MOJyYEHHBIH pe3ybTar.

Koopounamul u zpagpuxu. @ynkyuu

N306pakarh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPJIMHATAM,
Jy4M, OTPE3KH, UHTEPBaJIbl; 3alIUChIBATh YUCIOBBIE IPOMEKYTKH HA alNreOpandecKoM s3bIKe.

OTmedarh B KOOPIMHATHON TUIOCKOCTH TOYKH MO 33JaHHBIM KOOPJMHATaM; CTPOUTH rpaduku
auHenHbIX QyHkmid. CTtpouts rpaduk pyHkuuu y = kx + b.

OnuceiBaTh € MOMOUIbIO (GYHKIHMHM H3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMYMHAMH (II0 aJITOPUTMY
y4eOHBIX AEHCTBUI): CKOPOCTh, BPEMsl, PACCTOSTHHE; LIEHA, KOJTMYECTBO, CTOUMOCTb;
IIPOU3BOJUTEIBHOCTD, BpeMsl, 00bEM PaOOTHI.

Haxoauts 3HaueHne (QyHKINU 110 3HAYCHUIO €€ apTyMEeHTa.

[Tonumare rpaduueckuil crnoco0 NpencTaBIeHUs M aHalIuW3a UHQOpPMaLUM; H3BICKaTh U
UHTEPIPETHPOBATh MH(OPMAIIHIO U3 TPApHUKOB peabHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 KVIACC

Yucna u evluucnenun

Hcnonb3oBarh HayaldbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN JUIS
CpaBHEHMsI, OKpYIVICHHS M BBIUUCIEHHUH; H300pakaTh JAEHCTBUTEIbHbIE 4YHMCIAa TOYKAMU Ha
KOOPJIMHATHOW MPSIMOIA.

[TpuMeHATHh MOHATHE apU(PMETUUECKOTO KBAAPATHOTO KOPHS; HAXOAWUTH KBaJpaTHbIE KOPHHU,
UCIONB3ys MpU HEOOXOJUMOCTH KaJIbKYJSATOp; BBINOJHATH MpOCTeHlIne Mpeodpa3oBaHus
BBIPAKEHM, COJEPIKAIINX KBaJpaTHbIE KOPHH, HCIIOJIb3Ys] CBOWCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBUIMX M MAalbIX YHCEN C IOMOIIBIO JECATUYHBIX ApoOei u
creneHer yuciaa 10.

Anzedpauueckue svliparxcenus

[IpyMeHATh TMOHSATHE CTENEHH C IIeJIbIM ITI0Ka3aTejeM, BBINONHATH MpeoOpa30oBaHUs
BBIPQXEHUM, COAEpXAIIUX CTENeHH C LENbIM I0Ka3zareneM (C HCHOJIb30BaHUEM CIIPaBOYHOU
uH(pOPMAIIHH).

BhINONHATE HECTIOXKHBIE TOXJIECTBEHHbIE MPeoOpa3oBaHUs pallMOHAIBHBIX BBIPAKEHUI Ha
OCHOBE ITpaBWJI JEHCTBUI HaJl MHOTOWJICHAMH U ajare0panyecKuMu JpOoOsSMU.

PacknanpiBaTe KBaJpaTHBIM TPEXWICH HA MHOKHUTEIH.

[TpuMmensTh TpeoOpa3oBaHusl BBIPAXKEHUM JUIs peIIeHHs pa3IMyHbIX 3a/ad U3 MaTeMaTHKH,
CMEKHBIX IIPEIIMETOB, U3 pEabHON IIPAKTUKH.

Ypasnenua u nepagencmea
Pemiats nuHelHble, KBapaTHbIE YpaBHEHHS (C UCIIOIB30BaHUEM CIPABOYHON MH(DOpMAIK)U
palMOHAJIbHBIE YPABHEHUS, CBOAAIIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMs
nepeMeHHbIMU. I [pOBOAUTE IIPOCTENIINE UCCIIEN0OBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
qucie ¢ IpUMEHeHUEM rpaduuecKux MpeAcTaBlIeHuil (YCTaHaBIMBATh, UIMEET JIM YpAaBHEHHE WIIH



CUCTEM YPaBHEHUI PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.) C OMOPOIl Ha aJrOPUTM YUEOHBIX
neiictBuil. [lepexoquTs OT cl0BeCHON (GOPMYIMPOBKH 3a/1auu K e€ anredpanyeckoi MOIEIH ¢
IIOMOILBIO COCTABJICHUS] YPABHEHUS WIM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y MOJy4YECHHBIN PE3yibTar.

[TpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMs, OLICHKH; PEIIATh JIMHEHHBIE
HEPaBEHCTBA C OHOM MEPEeMEHHON U X CHCTEMbI; AaBaTh IpapUUeCcKyro WILTIOCTPALIUI0 MHOKECTBA
peLIeHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBate Ha 0a30BOM YpOBHE (YHKIMOHAJbHbIE NOHATHUS U SI3bIK (TEPMUHBI,
CHMBOJIMYECKHE OO0O03HAUCHMs); ONpENeNiATh 3HaueHHWEe (YHKIUH [0 3HAYCHUIO apryMEHTa;
OTIpe/IeNIsATh CBOMCTBA (DYHKIMH 110 €€ rpaduKy.

— 2 — 3 —
Crpouthb rpaduKy 2IeMEHTapHBIX GyHKIMN Buga ,y — X »V =A%)V = Vx Ly =[]

OIKCHIBATh CBOICTBA YHCIIOBOM (DyHKIIMU TI0 €€ rpaduKy (Ipu HEOOXOJMMOCTH C HAIPABIISIONICH
MTOMOIIIBIO).

9 KJIACC

Yucna u evluucnenun

CpaBHUBaTh U yNOPAL0YNBATH PALIMOHAIBHBIE U NPPALMOHAIILHBIE YUCIIA.

Bomonuate apudmMeTrueckue ASWCTBUS C PAaLMOHATIBHBIMH YHUCIAMH, COYETas YCTHbBIC H
IIACbMEHHBIE ITPUEMBI, BBITIIOIHATH BEIYMCICHHS C HPPAMOHAIBHBIMUA YUCIIaAMHU.

Haxonuth 3Hau€HHs CTENEHEW ¢ LENBbIMH ITOKA3aTeIsIMU U KOPHEW; BBIYUCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUU.

OKpymIsTh AEUCTBUTEIbHBIE YHUCTIA, BHITOIHATH IPUKHUJIKY PE3YJIbTaTa BHIYMCICHUH, OLICHKY
YHCJIOBBIX BBIPAKCHHH.

Ypaeuenua u nepasencmea

Pemare nuHElHbIE U KBaJpaTHBIC YPABHEHUS, YPABHEHHUS, CBOAAILMUECS K HUM, IPOCTEHIIINE
IPpOOHO-pALlMOHAIBHBIC YPABHEHUSI.

Pemare mpocteilline CUCTEMBI [BYX JIMHEHHBIX YPABHEHMM C JByMs INEPEMEHHBIMU H
CHCTEMBI JIByX YpaBHEHUH, B KOTOPBIX OJHO ypaBHEHME HE SBISETCSA JUHEUHBIM (110 BU3YyaJlbHOM
orope).

Pemarpe mnpocTteiiiine TEKCTOBBbIE 3aJaud aJreOpauvyeckuM CHOCOOOM C  IOMOIIBIO
COCTABJICHUS YPABHEHUS WIHA CUCTEMBI ABYX YPABHEHHUH C ABYMS IIEPEMEHHBIMH.

IIpoBOaUTE MpOCTEHIINE UCCIENOBAHUS YPAaBHEHUN M CHCTEM YPABHEHWM, B TOM YHCIIE C
MpUMEHEHHEM TrpaUIecKuX IMpeCTaBIeHuH (yCTaHABIWBATh, UMEET JIM ypaBHEHHE WMJIM CHCTEMa
YPaBHEHMH PELIEHHUs, €CIIU UMEET, TO CKOJIbKO, U Ip.).

Pemare sMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb pELICHHUE
HEPAaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMCBIBATh PELICHUE C IOMOILBIO CHMBOJIOB.

Pemrate cucTeMbl JIMHEVHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIKOYAIOIINE KBAaJIPaTHOE
HEPaBEHCTBO; M300pa)kaTh PEIIEHHWE CHCTEMbl HEPABEHCTB HA YMCIIOBOM MpPSMOM, 3alUChIBATH
pEIICHHE C TTOMOIIBIO CUMBOJIOB.

Hcnonb3o0BaTh HEPABEHCTBA IIPU PELICHUH PA3JIUYHBIX 3a/a4.



Dyukuyuu -

Pacnoznasarts (1)}’HKIII/II/I N3Yy4YCHHBIX BH/IOB. IToka3bpIBaTL cxeMaTH4YECKH PAaCIIOJIOKCHUEC Ha
KOOPAMHATHOM r1ockocTy rpadmkoB GyHKLIUMA Bua: y = kx, y = kx+ b, , y = ax* + bx +c,

— 3, = '
y = XLV T ANX V= B 3aBUCHUMOCTH OT 3Ha4€HH K03(Q(HUIMEHTOB; ONUCHIBATH

CBOICcTBa (DyHKITHIA.
Ctpouth 1 U300pakaTb CXeMaTH4eCKH rpaduky KBaJpaTHYHBIX (YHKIHMH, OMHMCHIBATH
CBOWCTBA KBaPAaTHUHBIX (PYHKIMH MO UX rpaduKam.
Pacnio3naBaTh KBaJpaTH4yHyO (QyHKIHIO IO (popMyre, MPUBOANUTH MPUMEPHI KBaJPaTUYHBIX
(byHKUUMH U3 peallbHON KU3HH, (PU3UKU, TEOMETPHUH.

Apughmemuueckan u ceomempuueckan npozpeccuu

Pacro3naBath apuMeTHUECKYI0 M T€OMETPHUYECKYI0 MPOTPECCHU MPU Pa3HBIX CIIOcO0ax
3a/1aHUS.

BBITIONHATE BBIYHCIICHUS C UCTIOIB30BAaHUEM (OPMYIT #1-TO WieHa apu(PpMETHUECKOU H
TEOMETPUUYECKON MTPOTPECCHIA, CYMMBI MEPBBIX /2 YWICHOB (C OMOPOI HA CIPABOYHYIO HHPOPMAIIHIO).

Pemars 3agaun, CBsI3aHHBIE C YUCIOBBIMHU IMOCJIEIOBATEILHOCTSIMHU, B TOM YHCIIE 3a/1a4U U3
peaNbHOMN KHU3HU (C UCTIOIH30BAHUEM KATBKYIISATOPA, IIU(PPOBBIX TEXHOJIOTHH).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHHMSI PABOYEN
I[MTPOI'PAMMBI KYPCA «I'EOMETPUS» (IIO TOAAM OBYUEHU )

OcBoenune yueOHOro Kypca «l eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
JIOJDKHO 00€CTIeYnBaTh JTOCTIKEHHE CIICAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB:

7 KJIACC

PacrioznaBaTh M3yueHHBIE TreOMETpUYECKHe (UTYpPBI, ONpEAeNsTh WX B3aUMHOE
pacmnoiokeHne, n300paxarb reOMeTpUUECKHE (PUTYpHI; BBIMOIHATH YEPTEXKH 10 YCIOBUIO 3a]1auu.
W3mepsTh nuHEWHbIE U YIJIOBbIE BEJMYMHBI. Pemarh 3agauyu Ha BBIYHMCICHHUE UIMH OTPE3KOB U
BEJINYUH YTIIOB.

Henarp rpyOyro OIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH IPEAMETOB B PEaIbHON KU3HH,
pa3MepoB MPUPOTHBIX 00bEKTOB. Pa3innuaTrh pasMepsl STHX 00BEKTOB MO MOPSIKY BETUYUHBIL.

CTtpouTh YepTexu K TCOMETPHUYECKUM 3ajadaM (C HCIIOJIb30BAaHUEM CMBICIIOBOM OTIOPHI:
HaBOJISIIME BOMPOCHI H/WIA aITOPUTMA yU4€OHBIX JEHCTBUN).

[Tonp30BaThbCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIONIb30BaTh MPU3HAKNA U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOILHUKOB TP PEIICHUH 3a]1a4.

[IpoBOaUTE AOKA3aTENBCTBA HECIOKHBIX FEOMETPUYECKUX TEOPEM.

[lonb3oBaTbCcsi MpPU3HAKAMU PABEHCTBA MPAMOYTOJbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, TMPOBEAEHHOM K TUIOTEHY3€ MPAMOYTOJbHOTO TpPEYIOJIBHUKA, B  PELICHUH
TeOMETPUUYECKUX 3a71a4 (C UCTIOIb30BAaHUEM 3PUTEIHHON HATMISTHOCTH U/ WU BEpOATbHOMN OMOPHI).

OnpenensiTe NapajuIeabHOCTh MPSMBIX C MOMOIIBIO YIVIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTb NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK
OJIHOM MPAMOU 10 TOYEK APYToil MPSIMOMU.

Pemats 3aaun Ha kieTyaroi Oymare.



[IpoBOIUTH BBIUMCICHUS ¥ HAXOAWTh YHCJIOBbIE M OYKBEHHBIC 3HAYCHHUS YIJIOB B
TeOMETPUYECKUX 3a/a4aX C MCIOJIb30BAHUEM CYMMBI YIIIOB TPEYTrOJbHUKOB U MHOTOYTOJIBHHUKOB,
CBOMCTB yIJioB, 00pa30BaHHbBIX MPU NEPECEUCHUH JIBYX MapaUIeNbHBIX MPSIMbIX cekylieil. Pemars
MPaKTUYECKHUE 3aJ]aul HA HaXOXKJeHue yriioB. VIMeTh mpeAcTaBieHUe O MOHSATUE TE€OMETPUUECKOTO
MecTa TOYEK.

DopMyIUpOBaTh OMPENEIICHUs OKPYKHOCTH M Kpyra, XOpAbl U JHaMEeTpa OKpPYKHOCTH,
MOJIb30BAaThCA UX CBOWCTBAMHU. YMETh IPUMEHSATH 3TH CBOWCTBA MPU PELICHUU 3a/ad.

OpHeHTHPOBAaThCS B TIOHATHAX: OINKCAHHAS OKOJIO TPEYroJbHUKA OKPYXKHOCTb, LIEHTP
OMUCaHHOW OKpyx)HOocTH. OmnepupoBarth Ha 0a30BOM YpOBHE (haKTaMHU O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHON TOYKE, U O TOM, YTO CEPEANHHBIC MEPIEHAUKYISAPBI K
CTOpPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OHOM TOUKE.

OpueHTHpOBaThCS B MOHATHSIX M OINEpUpPOBaTh Ha ©0a30BOM ypOBHE: KacaTelbHas K
OKPY)KHOCTH, TEOpEMa O NEPIEHIUKYISIPHOCTH KacaTeIbHOM M pajuyca, NPOBEAEHHOIO K TOYKE
KacaHus.

WMetp mpencraBiieHHE O MPOCTEMIIMX T€OMETPUUECKUX HEPABEHCTB, UX IMPAKTUYECKOM
CMBICIIE.
[IpoBoAUTH OCHOBHBIE T€OMETPUUECKUE IOCTPOCHUS C MMOMOIIBIO IIUPKYJIS U JINHEHKH.

8 KJIACC

Pacnio3naBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, MX JJEMEHTHI, IIOJIB30BATbCS HX
CBOMCTBAMH IIPH PELICHUH F€OMETPUYECKUX 3a1ad.

OpueHTHPOBaTHCS B MOHATUU — TOUKHU NIEPECEUEHUS] MEAMAaH TPEyroibHUKa (LIEHTpa Macc) B
pEILICHNN 3a1a4.

Bunaners nmoHsTHeM cpenHEd JUMHUM TPEYrOJIbHUKA M TPANCLUH, NPUMEHATh UX CBOMCTBA
IIpY pELICHUU NPOCTEHIINX IeOMeTpudecKux 3anad. Mmers npexncrasienue o teopeme dPaneca u
TEOpeMe O MPOMOPLHUOHANBHBIX OTpe3KaxX, MPUMEHITh MX JJI PElICHUs MPaKTHYeCKUX 3ajad (c
OTIOPO Ha 3PUTENIbHYIO HATIISITHOCTD).

[IpumMeHsaTh MpU3HAKK TOAOOUS TPEYTOJLHUKOB B PELICHUH HECIOKHBIX T€OMETPHUYECKHUX
3anad. Ilonb3oBarbes Teopemoil [udaropa nmst pereHust reoMeTpuuecKUX U MPAKTUYECKUX 3a/1a4.

Bianets NoOHATHAMM CHUHYCAa, KOCMHYCAa M TaHI€HCA OCTPOrO YyIa MPSAMOYTOJIBHOTO

TpeyroipbHuka. llonp3oBarbes ATUMM MOHATHSMM JUIs PELIEHUS MNPAKTUYECKUX 3aaad (mpu
HEOOXOIMMOCTH € OIOPOIl Ha aJITOPUTM NIPaBUJIIA).

Boruncnare (pa3nuyHbiME criocobamu) (¢ Omopoi Ha CIpaBOYHYIO MH(OPMALIUIO) IIIOMIAIh
TPEYroJbHUKA U IJIOLIAId MHOTOYTOJbHBIX (UTYp (TOJIB3YSCh, II€ HEOOXOIUMO, KAJIbKYISATOPOM).
[IpuMeHsTH OoJy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Brnagetp NOHATHSMM BIMCAHHOTO M IIEHTPAJIbHOIO YIVIa, HCIOJIB30BaTb TEOPEMBI O
BIIMCAHHBIX yINIaxX, YIax MEXAy XopAaMH (CeKyILMMH) U yIile MeX1y KacaTeJIbHON M XOpIoi mpu
pELIeHNH IPOCTEHIINX T€OMETPUUECKUX 3a/1a4.

Brnaners NoHATHEM OMNMCAHHOTO YETHIPEXYTOJbHHMKA, MPUMEHATH CBOWCTBA OMMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PELICHUH MPOCTEUIINX 3a]1au.

[IpuMmeHATh NOMy4YEHHBIE 3HAHUS Ha TNPAKTUKE — CTPOUTh MaTeMaTWYeCKHUE MOAEIU s
3aJa4 peaJlbHOM JKU3HU U MIPOBOAUTH COOTBETCTBYIOUIME BBIUMCIIEHUS C MPUMEHEHHEM MOJ00MS U
TPUTOHOMETPUH (TI0JIB3YACH, T7I€ HE00X0TUMO, KaJIbKYISITOPOM).

9 KJIACC



3HaTh TPUTOHOMETPHUUYECKHE (QYHKIIMHU OCTPBIX YIVIOB, HAXOAUTH C UX IIOMOILBIO PA3JINYHbIE
AJIEMEHTHl  MPSIMOYTOJBHOTO TPEYroJbHUKA («pElIeHUE TMPSMOYTOIBHBIX TPEYTOJHLHUKOBY).
Haxonuts (¢ moMomipio KaabKymnsiTopa) AJUHBL U YIVIBI ISl HETAOMUYHBIX 3HAYCHUH.

[Tonb3oBaTbest popMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM
JUIsL HaxOXJCHUS COOTHOIIEHMH MEXAYy TPUTOHOMETPUUYECKMMHU BeJIMYMHAMHU (C Omopoil Ha
CIIPaBOYHYIO UH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HaXOXACHMS PA3IMUYHBIX 2JIEMEHTOB
TPEYTOJIbHUKA («PEIIEHUE TPEYrONbHUKOBY»), INPUMEHATh MX IPU PEUICHUH IPOCTEHIINX
reOMETPUYECKUX 3ajad.

Brnaners monsTHsMH TpeoOpa3oBaHMs MONO0US, COOTBETCTBEHHBIX JJIEMEHTOB MOAOOHBIX
¢uryp. Ilonb3oBaTbesi CBOMCTBAMH IMOMOOUS MPOM3BOIBHBIX (UTYpP, YMETh BBIYHCIATH JUIMHBI U
HAXO/UTh YIJIBl y MOMOOHBIX Guryp (Mo anroputMy ydeOHbBIX neiicTBuii). [IpuMeHsATh CBOWCTBa
moo0us B MPaKTUYECKUX 3a7adaX. YMETh MPUBOIUTH MPUMEPHI MOJOOHBIX (QUTYp B OKpYXKalOIIeM
MHUDE.

[Tonp30oBaThest TeopemMamu (IO BU3YallbHOM OMOpPE) O MPOUM3BEACHUU OTPE3KOB XOPI, O
IIPOU3BEIEHUHU OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelbHOM.

[Tonp30BaThcsi BEKTOpaMH, MOHMMAaTh WX TEOMETPUYECKUH U (u3MUecKkuil cMBbIcT,
NPUMEHATh HMX B PEIICHUH TECOMETPUYECKHX M (QHU3MUECKHUX 3anad. [IpUMeHATh CKaisgpHOe
IIPOU3BE/IEHNE BEKTOPOB JIJIs1 HAXOXKIEHUS JUIMH U YIJIOB.

[Tonp30BaTbCcsi METOOM KOOPAMHAT HA IUIOCKOCTH, TMPUMEHSITh €ro B pPEUICHUH
TreOMETPUYECKUX U MPAKTUUECKUX 3a/1ad.

Bnagers MOHATUSMU TNPaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY)KHOCTH, JIMHBI JYTH
OKpPYXHOCTH M PaJMiaHHONW Mephl yIjia, yMETh BBIUMCIATH IUIONIA/b KPyra u ero yacreil (¢ onopoi
Ha CIpaBoYHY0 UH(popMaluio). [IpuMeHATh NoNydYeHHbIE YMEHHS B IPAKTUYECKUX 3a1a4ax.

HaxomuTh ocu (MM LEHTPbI) CUMMETPUH (UTYp, MPUMEHSTh IBUKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasx.

[TpyuMeHATh MONMy4YEHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTHh MATEMaTUUYECKUE MOJAETH JUIs
3a/lad peasibHOM >KM3HHU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMCIICHUS C MPUMEHEHHEM I0100Us U
TPUTOHOMETPHUUECKUX (PYHKITUH (TIOIB3YSICh, T€ HEOOXOIUMO, KATBKYISITOPOM).

[JIAHUPYEMBIE ITPEJJMETHBIE PE3YJILTATbI OCBOEHUSI PABOYE
[IPOTPAMMBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (ITO TOJIAM
OBYUEHU)

[IpenmeTHBIe pe3ynbTaThl OCBOEHUSI Kypca «BeposTHOCTh M cratucThka» B 7-9 Kiaccax
XapaKTEepPU3YIOTCS CIEAYIOIUMHU YMEHUAMHU.

7 KJIACC

Uutare wHpOpMANNIO, TPEACTABICHHYIO B TaONMWIlax, Ha JWarpaMMmax; IMpeACTaBISITh
JaHHBIE B BHJE TaOJHUIl, CTPOUTH AMArpamMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) W KPYTOBBIE) IIO
MaccHBaM 3HaY€HUH (C UCTIOIB30BAHUEM 3PUTEIHHON HATIIATHOCTH U/ WU BepOaTbHON OMOPHI).

OnuceiBaTh W HUHTEPHOPETHPOBATh pEabHbIE UHCIOBBIE JaHHbIEC, IPEICTABICHHBIE B
Tabnmuiax, Ha AuarpaMMax, rpadukax.

OpueHTUPOBATHCS B OHIATHUSAX U ONEPUPOBATH MU HA 0A30BOM YPOBHE:!

cpennee apupMeTHYECKOe, MEAMaHa, HAaMOOJIbIIIee U HAUMEHbINEE 3HAYCHHUS, pa3MaXx.



HNmeTs mnpencraBieHHe O CIOy4dailHOM W3MEHYMBOCTH Ha MpuUMeEpax UeH, (PU3NUecKuX
BEJIMYMH, AHTPOIIOMETPUUYECKHUX JAHHBIX; UMETh IPEACTABICHUE O CTATUCTUYECKON YCTOMYHNBOCTH.

8 KJIACC

N3Bnekars u mpeoOpa3oBbIBaTh HH(GOPMALIUIO, IPEACTABICHHYIO B BUJE TaOIHUL, AUarpamm,
rpaduKOB; IPEACTABIATh JaHHbIE B BUAE TaOIULL, AUarpamMm, TpauKoB.

OnnceiBaTh TOCIIE COBMECTHOTO aHAJIW3a JAHHBIE C IOMOIIBIO CTaTHCTHYECKUX MOKa3aTesen:
CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3Max, AUCHEPCUs U CTaHIaPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOTHI YMCIIOBBIX 3HAUEHUHN U 4aCTOThI COOBITHIA, B TOM YMCIIE [0 PE3yIbTraTam
u3MepeHuil u HaOmoAeHUH (C HCIOJIB30BAHUEM 3PUTENFHOW HAIISIHOCTH W/WIKM BepOabHOU
OTIOPBI).

HaxoauTe BepoSATHOCTH CllydyaliHBIX COOBITUH B ONBITaX, 3Hasi BEPOATHOCTH 3JIEMEHTapHBIX
COOBITHI, B TOM 4YHCIIE B OIBITaX C PaBHOBO3MOXXHBIMHU 3JEMEHTapHBIMU COOBITUAMHU (C
WCTIOJIb30BaHUEM 3PUTEIHHON HAITISIIHOCTH W/HITU BepOAIbHOM OIMOPHI).

HNmets mnpencraBieHHe O rpapUUecKuX MOJENSX: JAEPEBO CIy4ailHOrO SKCIEpUMEHTA,
quarpamMmbl Dijiepa, YucaoBas rnpsijasl.

OnepupoBarh NOHATUSIMHM Ha 0a30BOM YpPOBHE: MHOXKECTBO, MOAMHOKECTBO; BBIMOIHSITH
Ollepalliu HaJ MHOXKECTBaAaMM: OObEAMHEHHE, IepeceUeHHe, JOMOIHEHNE; EPEUUCIIATh IEMEHTHI
MHOX€ECTB; IPUMEHATh CBOIICTBA MHOXKECTB (C UCIOJIb30BAaHUEM BU3YyaIbHOM OIOPHI).

Hmets npexacraBienue o rpaduuyeckoM NpPEACTABICHUE MHOXECTB U CBA3€H MEXIY HUMHU
JUIL ONMCAHMS TPOLIECCOB W SIBICHHWH, B TOM YHCIE MPH PEUICHWU 3a/1ad U3 JPYTruX Y4eOHBIX
IIPEAMETOB U KYPCOB.

9 KJIACC

W3Bnekars U npeoOpa3oBbIBaTh WHPOPMALIUIO, TPEAICTABICHHYIO B PA3IMYHBIX MCTOUHHKAX
B BUJIE TaONHUIl, AMAarpaMm, rpadrKoB; MPEACTABIATH JAHHBIE B BUAC TAOIUII, 1UarpaMM, TpaduKoOB.

Pemate mpocreiimime 3agauyd  OpraHM30BaHHBIM I[1€peOOPOM  BapHAHTOB, a TaKXkKe C
WCIOJIb30BaHHMEM KOMOMHATOPHBIX MPABUII U METOIOB.

Hmetps mpexacraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX Ui MAaCCHUBOB YHCIOBBIX
JIAHHBIX, B TOM YUCJIE CPEIHUE 3HAYECHUS U MEPBI PACCEUBAHHUS.

HaxonuTe 4acTOThl 3HAUE€HUN U YAaCTOTHI COOBITHSA, B TOM YHCJE MOJb3YACh PE3yJIbTaTaMu
NIPOBEACHHBIX U3MEPEHUH 1 HAOIIOICHUH (C OMTOPOH Ha CIIPABOYHYIO HH(POPMAITHIO).

HaxonuTe BEpOSATHOCTH CiIy4ailHBIX COOBITUH B M3Y4YEHHBIX OIBITaX, B TOM YHUCIIE B ONbITaX
C PaBHOBO3MOXHBIMHU DJIEMEHTAPHBIMHU COOBITHSIMH, B CEPHUSIX HCIBITAHUHN JI0 MEPBOrO yclexa, B
cepusix UCIbITaHNM bepHymn.

VMeTs npencTaBiIeHUe O CIy4alHON BEJIMYMHE U O PACIIPEAEICHUN BEPOSATHOCTEN.

HMmeTh npencTaBieHHe O 3aKOHE OOJNBIIMX YHUCEN KaK O IMPOSBICHUH 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTH U O POJIM 3aKOHA OONBIINX YHCEN B IPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHNPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJUYECTBE YACOB, OTBOAMMBIX Ha OCBOEHUE KaKJ0M TeMbl yueOHOro npeamera «MaremaTukay
[TpumMepHOI afmanTUPOBaHHONW OCHOBHOH 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO 0OO0IEro oOpa3oBaHHs OOy4aroIUXCS C 3a1ep:KKON
IICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pazzaenoM [IpumepHoi paboueil mporpamMMmbl yueOHOTro mpeamera
«Marematuka» 00pa3oBaTeNbHONW MpPOrpaMMbl OCHOBHOro ooOmiero oOpaszoBanus. Ilpu stom OpraHuszanus BIpaBe cama BHOCHUTH
U3MEHEHUsl B COJCpXKAaHME U paclpenesieHHe yuyeOHOro marepuajna Ho rojaM oOydeHHus, B IOCIEIOBATEIBHOCTb W3YyYEHUS TeM U
KOJIMYECTBO YacOB HA OCBOCHHME Ka)KJOW TEMBI, ONpEACICHHE OpraHU3alMOHHBIX (GopM oOydeHus W T.I. OOOCHOBAHHOCTH JTAHHBIX
M3MEHEHHUH OIpe/ieNnsieTcsl BBIOpaHHBIM 00pa3oBarenbHOM opranuzauueit Y MK, nHanBrayanbHBIMU MCUXO()U3UYECKUMHI 0COOCHHOCTIMH
KOHKpeTHBIX oOydaromuxcs ¢ 3I1P, creneHbi0 yCBOGHHOCTH MMHU Y4€OHBIX T€M, PEKOMEHJALUSMU 10 OTOOpY M ajanTaluuu y4eOHOTo
Marepuaa Mo MareMaTuke, npeacTaBieHHbIMU B [losicHUTENbHOM 3anucKe.

TEMATHUYECKOE IIVIAHUPOBAHUE

5 KIIACC
JIeKTPOHHbBIE
HaumenoBanue (uudposbie) Buabl 1esiTeJIbHOCTH 00y4AIOIIUXCS € Y46TOM
Ne KosmuecTBo yacoB N
Pa3ncjIioB U TEM o0pa3oBare/ib padGo4eii NporpaMMbl BOCIIUTAHUS
NporpaMmbl Hbl€ pecypchbl
" KonTtpo IIpakTn
/ Bcero | JbHBIE JyecKHe
. padoTsbI padoThI
Harnsinnast bubnmoreka Juasnor o HeoOX0AMMOCTH (POPMUPOBAHUS HOBBIX
rCOMETpHUA. HOK https:// 3HAaHUU, B TOM 4ncie GopMyTupoBaTh UJIEH, MOHATHS,
. Jlnnun Ha 1 5 m.edsoo.ru/7f41 TUIIOTE3LI 00 0OBEKTAX U SIBJIIEHUSAX, B TOM YHCIIE
IJIOCKOCTHU Alee paHee He U3BECTHBIX, OCO3HABATh JE(PHULUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH,
IIJIAHUPOBATBH CBOE
pa3BUTHE
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HarypaneHbie
qucia.
JlenicTBus C
HaTypaJbHBIMU
YHCIaMU
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bubnuoreka
IIOK https://
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13lce

Yurarb, 3anuchbiBaTh, CPAaBHUBATh HAaTypaJbHbIE
4lCla; Y4YaCTBOBATb B OOCY/KIEHMH CIOCO0OB
YHOPSAAOYUBAHUS YUCEIL.

H3o06paxkaTh KOOPAUHATHYIO NIPSAMYIO, 0TMEYATh YKCIIa
TOYKAMM HA KOOPAMHATHOM IPSMOM, HaXOIAHUTh
KOOPJMHATHI TOUKH.

HccnenoBars cBoiicTBa HaTypaJIbHOTO psja, yucen 0 u 1
IIPU CJIOKEHUU U YMHOKEHHH.

Hcnoab3oBaTh MNPaBWJIO OKPYIVICHUsS HAaTypajbHBIX
qyuceal NpU HEOOXOAMMOCTH C ONOpOH Ha aJIropuT™M
IIpaBuUJa.

BeinoaHars apupMeTHYeCKHUe AeHCTBHUSA c
HaTypaJbHbBIMHA qucJjiaMu, BBIYUCJIATH 3HaA4YCHUA
YHCIIOBBIX BBIPAKEHHUN CO CKOOKaMH U 0e3 CKOOOK.
3anuceIBaTH MPOU3BEJCHUE B BUJIE CTEINCHH, YUTATh
CTENIEHH, MCMOJIb30BATh TEPMHHOJOTHI0 (OCHOBAHHUE,
[I0Ka3aTelb), BBIYMCAATH 3HAYEHUS] CTENEHEH Inpu
HEO0OXOMMOCTH C BU3YaJIbHOW OMIOPOH.

BbInoJHATH NPUKHIKY M OLEHKY 3HAYCHHUH YMCIIOBBIX
BBIPQXKEHUM, MNpeAJararb M NPUMEHATb MPUEMBI
NPOBEPKHU BHIUUCICHUIA.

Hcnonb30Barh MPpU BHIYUCIICHUSIX NEPeMeCTUTEIbHOE U
coyeTare/ibHOe CBOMCTBA CJIOKEHMS M YMHOXKCHUS,
pacnpedenumenvroe c601icmeo YMHOMCEHUA;,
dbopmynHupoBaTh u [IPUMEHATH [paBuiia
npeodOpPa3oBaHMsl YMCJIOBBIX BbIPA’KEHHH HA OCHOBE
CBOWCTB apupmMeTHYECKUX aecTBUit npu
HEO00X0AUMOCTH € HANPABJISIIOLICH MOMOLIBIO.
®opMyJMPOBaTh ONpeeJeHUusl JIEIUTENs U KpaTHOTO
(c omopoii Ha anropuTM MpPaBHIia), HA3BIBATDH JICITUTEIU
W KpaTHBIC YKrcCiia; pacno3HaBaTb IIPOCTEIC U COCTABHBIC
yucia; (popmMyaupoBaTh M NPUMEHATH NPHU3HAKH
nenuMocTtd Ha 2, 3, 5, 9, 10, (c omopoil Ha aJTOPUTM
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IIpaBUJia); NPUMEHATh AJITOPUTM Pa3IoKEeHUs YUCIIa Ha
IIPOCTbIE MHOXKUTENH; HAXOAMTh OCTATKU OT JEJICHUS U
HETIOJIHOE YaCTHOE.

becena, HarpaBiieHHas Ha OpMHUPOBAHUE UHTEpECA K

MIPOIIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMaTHKH,

LIEHHOCTHBIM OTHOILIEHUEM K JOCTUKEHUSIM POCCUMCKUX

MAaTE€MAaTHUKOB U POCCUMCKOW MareMaTU4eCKOM IIKOJIbI, K

WCIOJIb30BaHUIO 3TUX JIOCTHKEHUN B APYTrUX HayKax U
MIPUKIJIAJIHBIX chepax

OOBIKHOBEHHBIE
Ipodu

48

Bubnuoreka
HOK https:/

m.edsoo.ru/7{41

3lce

Pacno3HaBaTh MCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS O
Ipo0siX, IPUBOAUTH MPUMeEPBI U KOHTPIPUMEPBI.

Pemarp npocreiiiirie TEKCTOBBIE 3a/layu, COAEPIKaAIINEC
JIpOOHBIC JaHHBIC, M 3a7a4yd Ha HAXOJCOeHUe uacmu
yenoco u yenoco no e2co Hacmu, 6ubiA6/iIAmMb UX
cxoocmea u paziuyus. MonenupoBaTb XOJ pEHICHUS
3aJ1auy C MIOMOIIBIO0 PUCYHKA, CXEMbI, TAOIHIIBI.
IIpuBoautb, pa3douparb, OLEHHBATH pPa3JIUYHbIC
peIJ_IeHI/ISI, 3alinucu peLHeHI/Iﬁ TCKCTOBBIX 3aJ1a4 HpI/I
HEO0OXOMMOCTH C HAIPaBJISIONIEH TOMOIIBIO.

C noMombI0 megarora OUEHMBATH IOJYYEHHbBIN
pe3yibTaT, OCyHIeCTBJSITbH CaMOKOHTPOINIb, MpPOBEPss
OTBET HA COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIIHOKHU.

VY4eOHble cuTyallly, HallpaBJIeHHbIE HA (OPMUPOBAHHE
OpPHEHTAIMH B JIESITEIbHOCTH Ha COBPEMEHHYIO
CHCTEMY HayYHBIX NpeCTaBIeHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOIbI U
o01iecTBa, MOHUMAaHUEM MaTeMaTHYeCKOM HayKu Kak
cdepbl YeIOBEYECKOH eI TETbHOCTH, ITAIOB ¢
Pa3BUTHS U 3HAUUMOCTH JUIsl pa3BUTHS LIMBUIIN3ALIUHY,
OBJIQJICHUEM

SI3bIKOM MaT€MaTHKU U MaTEMAaTHUYECKON KyJIbTYpPOU Kak
CPEICTBOM IIO3HAHUS MUPA, OBJIAZICHUEM IIPOCTEHIIIMU
HAaBBbIKAMU MCCIIEN0BATENIBCKOM IS TEIbHOCTH
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Pacno3HaBaTh Ha dyepTekax, PUCYHKAaX, ONMHMCBHIBATH,
UCIIOJIb3ysd TEPMHUHOJIOTHIO, U M300pazkaTh C IOMOILBIO
YepTEXKHBIX HMHCTPYMEHTOB (IIPM HEOOXOAMMOCTH TIO
BU3YyaJbHOM OIOpE): TOYKY, MPSIMYIO, OTPE30K, Iy,
yroJ, JOMaHy0, OKPY’KHOCTb.

Pacno3naBarh, NPUBOANTH NPHMepPbI OOBEKTOB
peaNbHOro Mupa, UMEIUX (HOpMy M3YUEHHBIX QUryp,
OLIEeHMBATh UX JIMHEIHBIE Pa3MepHI.

Hcnosb3oBarh  JHMHEWKY M TPAHCHOPTHP  Kak
MHCTPYMEHTBHI 711 HOCTPOEHUS U U3MEPEHUS: U3MePATH
JUIMHY OTpe3Ka, BEJIMYMHY YIJIa; CTPOMTb OTPE30K
3aJJaHHOM  JJMHBI,  YroJ, 3aJaHHOM  BEJIWYMHBI,
OTKJIAABIBATH IMPKYIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOTO pajuyca.

N300pakarh KOHPUTypalii TEOMETPUYECKHX (QUTYP
W3  OTPE3KOB, OKPYXHOCTEM, MX 4YacTed  Ha
HEJIMHOBAaHHOW M KileTyarol Oymare; mnpemjiararhb,
ONMCHIBATH M 00CYkJAaTh CHOCO0bI, AJTOPUTMbI
IOCTPOEHUS MOCJIE COBMECTHOIO aHAJIM3a.

Pacno3snaBarp u n300paskarb Ha HEJTMHOBAHHOM U
KJeTyartoil Oymare  TIpsSMOW, OCTpBIH, TYIOH,
Pa3BEPHYTHIN YIJIBL,

CPaBHMBATH YIJIbI.

BbruncasiTh JJIMHBI OTPE3KOB, JTOMaHbIX.
PasBuBaroniye 1MIakTU4ECKUE UIPBI, HAIIPABJICHHBIE
Ha (OopMUpPOBaHHME HOBBIX 3HAHHI, B TOM YHCIIE
yMeHue (pOpMYIHPOBAThH HICH, TOHATHUS, THIIOTE3BI 00
00beKTax U SIBIICHUSX, B TOM YHCIIE PaHee He
W3BECTHBIX, 0CO3HABATh Ne(MUIIMTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEW, MIIAHUPOBATH CBOE
pa3BuTHE
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IIpencraBasith  AeCATHUHYIO  OpoOb B BHIE
OOBIKHOBEHHOW, YHTATh U 3aMUCHIBATH, CPABHUBATH
JeCATUYHbIE JpoOu, mpemrgaratb M 00CYy:KIaTh
CIOCOOBI YIOPSAOYHBAHUS JECATUIHBIX TPOOCH.
N306paxkary necaTHYHBICE JApOOM TOYKAMH Ha
KOOPAVHATHOM IIPSIMOM.

BoisaBasaTh CXOACTBA M pa3jiuvyus MpaBUII
apuMETUYECKUX JEHCTBHM C HaTypaJbHBIMH YHUCIAMU
U JICCATUYHBIMH JIPOOSIMH, ITOCTIE COBMECTHOTO aHAIIN3A.
BuImoaHAaTh apudmernyeckue JIEHCTBHS c
JNECATUYHBIMU APOOSMU; BBINOJIHATH NPUKUAKY U
OLIEHKY pEe3yJIbTaTa BEIYMCICHUM.

I[IpumeHsTh cBoiicTBAa apuPMETHUECKUX JIEHCTBUI
JUISL pallMOHAIN3AIMY BEIYACICHU.

VY4eOHble cUTyalluu C YCTAHOBKOM Ha aKTUBHOE
y4acTUE B PELIEHUH NTPAKTUUYECKUX 3a]1a4
MaTeMaTU4ECKON HalpaBICHHOCTH, OCO3HAaHUEM
BaXHOCTH MaTeMaTH4YeCKOro 00pa3oBaHus Ha
MIPOTSKEHUU BCEU JKU3HU IS yCIEIHON
poheccHOHANIBbHOMN NI€ATENbHOCTU U Pa3BUTHEM
HE0OXOIMMBIX YMEHHI, 0CO3HAHHBIM BHIOOPOM U
MIOCTPOEHUEM MHJIMBUYaJIbHOU TPAeKTOPHH
00pa30oBaHMs U )KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOIIECTBEHHBIX

OTpeOHOCTEH

Hamsaguas
TEOMETPUSI.
Tenan

¢burypsl B
MPOCTPAHCTBE

bubnmoreka
HOK https://
m.edsoo.ru/7f4
13lce

Pacno3HaBaTh Ha  4YepTe:kaxX, PHCYHKaX, B
OKPY KaloleM MHUpe MPSMOYTOJIbHBINA Mapasuieienune],
Ky0, = MHOTOTPAaHHUKH,  ONMCHIBATh,  HCIOJb3YS
TEPMHHOJIOTHI0, OIIeHUBATH JIMHEHHBIC pa3MepHbI.
I[IpuBoauTh nNpUMepbl OOBEKTOB pPEATHLHOTO MHpa,
UMeromrx (GopMy MHOTOrpaHHUKA, MHPSIMOYTOIBHOTO
napaJulesenurena, Kyoa.

M300pakarh Ky0 Ha KieT4aTol Oymare.
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HUccaenoBarn CBOMCTBA KyOa,
MPSIMOYTOJIHHOTO TTapaJUIeIIeITUIIeIa, MHOTOTPaHHUKOB,
WCIIONIb3YsI MOJICNIN TTPU HEOOXOIUMOCTH C
HAIPAaBJISIIOLIECH TOMOIIBIO.

[TouckoBas 6ecena, HanpaBIeHHAs! HA CITIOCOOHOCTD K
OMOIMOHAJIBHOMY U 3CTCTHUYCCKOMY BOCIIPUATUIO
MaTeMaTH4YeCKUX 00BEKTOB, 3aJ1a4, PEIICHUH,
pacCcyXIAEHU, YMEHHUIO BUJIETh MAaTEMAaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE

[ToBrOpenue
51
00001IeHnE
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bubnuoreka
HOK https://
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13lce

BuruMceasite  3HAUCHUST  BBIPAKEHHM, COAEpIKAIIUX
HaTypaJbHbIE 4YHCJIa, OOBIKHOBEHHBIE M JCCATUYHBIC
IpoOH, BBIMOJHATH TpeoOpazoBaHUS YHCENl TpHU
HEOOXOMMOCTH C HAMPABIISIIOMICH MOMOIIBIO.

BouiOuparps cnocod cpaBHEHHSI YHCEN, BBIYMCICHUM,
NPUMEHSITh CBOMCTBA apr(PMETHICCKUX NEUCTBUU IS
panMoHaNN3aly BHIYUCICHUI.

OcymecTBasaTh CAMOKOHTPOJIb BBIIIOJIHAEMBIX
JIEMCTBUM U CAMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUMN.
Pemars mnpocreiimime 3aJa4yM U3 peaJbHON JKU3HW,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA Ul DPELICHUS
3aj1a4 U3 JPyrux y4eOHBIX MPEIMETOB.

[IpakTukyM, HarpaBieHHbII Ha TOTOBHOCTb K
JEMCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH,
TIOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
IIPAKTUYECKYIO JESATENHOCTh, B TOM YUCIIE YMEHUE
YUUTbCS y APYTUX JroJei, npuoOperaTb B COBMECTHON
NESTENIbHOCTH

HOBBIC 3HAaHHA, HABBIKM U KOMIICTCHIIMHU M3 OIIbITAa
JPYTHX



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

OBILIEE
KOJIMYECTB
170 4 4
O YACOB
I10
[TPOI'PAMME
6 KJIACC
HaumenoBanmue 3HeKTpOHHBIe
| Pa3ieioB M Tem (uudposbie) Buapl nesiteJIbHOCTH 00y4YAKOIIHMXCH € YIETOM
Ne KoaunuecTBo yacon N
NporpaMmbl o0OpasoBareJib padGo4eii NporpaMMbl BOCIIUTAHUS
HbIE pecypchl
i
/ Kontpo IpakTn
Bcero | JbHBIE yecKue
u padoThI padoThbI
Beinoansars apugMeTHYECKHUe AeHCTBUA c
bubnmoreka MHOTO3HAaYHBIMM HATypaJIbHBIMH YHCIIaMH, HaXOAHUTh
| Harypanbnbie 30 1 I[HOK https:/ 3HAYEHHUsl YHUCIIOBBIX BBIPAXKEHUH CO CKOOKamMH U 0e3
quciaa m.edsoo.ru/7f4 | ckoOOK; BBIYMCJIATDH 3HAYEeHUA BBIPAXKEHUI,
14736 COZIEpPIKAIIMX CTEIICHH.

BbINOHATL NPUKUAKY M OLEHKY 3HAUE€HUIN YHMCIIOBBIX

BBIPa)KCHHI, NPUMEHATH NpHEMBI NPOBEPKHU
pesynbrara. Hcnonp3oBars npu BBIYMCIICHUSX
NepeMecTUTEIbHOe M COYeTATeJbHOEe  CBOMCTBA
CIOKEHMSI W  YMHOXEHHS, pacnpeoenumenbHoe

C60UCME0 YMHONMCCHUA OMHOCUMENbHO CIOMHCCHUA,
CBOMCTBA apH(PMETHYECKHUX NeHCTBHU.

HccaenoBarbs 4uCIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH
YK CIJIOBBIE DKCIIEPUMEHTBI.
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DopMyTHPOBATH ONpeAeJeHUs] JEIUTENs U KPaTHOTro,
HarOOJIBIIETO OOIIEro ACIUTEIS U HAMMEHBIIIETO OOIIEro
KpaTHOTO, TIPOCTOT0 U COCTABHOTO YHMCEN; MCIOJIb30BaTh
9TH MOHATUS NPHU PELIeHUU 3a7a4 (IpU HEOOXOIUMOCTH C
OTIOPO Ha aJITOPUTM IIPABHUIIA).
Juanor o HeoO6X0TUMOCTH (POPMHUPOBAHHSI HOBBIX
3HAHUU, B TOM 4ucie GopMyTupoBaTh UJIEH, IIOHSATHS,
TUNOTE3bl 00 00bEKTaxX U SIBJICHUAX, B TOM YHCIIC
paHee He U3BECTHBIX, 0CO3HABAThH ACHUITUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIICTCHTHOCTCH,
IJIJAHUPOBATH CBOE

pa3BUTHE
Hamsannas bubnuoreka
Pacno3naBarp Ha uyeprekax, pPHUCYHKaX Cllydau
reOMETPHSL. HOK hittps:// B3aUMHOTO
Hpsmbie Ha m.cdsoo.ru/7f41 PACIONIOKEHUS IBYX MPSIMBIX.
TIJIOCKOCTH 4736 HN300paxkath € NOMOIIBIO 4YEPTEXKHBIX HHCTPYMEHTOB
7 KIeTdyatod Oymare JBe TIepeceKaroluecss MpsMbIe,

napajulebHbIC IIpsIMBIE, CTPOUTH IpsiMYI0,
NEPIEHANKYIAPHYIO JaHHOM.

IlpuBoauTe npuUMepbl  NAPALICITBHOCTH U
NEPIEHIUKYIAPHOCTH IPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJBHUKAaX IEPICHIUKYISPHpIC
napajuienbHele  CTOpOoHBL. M300pamaTb MHOTOYTOJBHHKH
napajulelbHbIMH, — TEPIEHAUKYISIPHBIMA  CTOPOHAaMH| TIO
oOpasiy. HaxoauTh paccrosHre MEXIy ABYMS TOYKAMH,
TOYKH JI0 MPSAMOM, JJIMHY IyTH Ha KBaJpaTHOW CETKe, B
qucie

UCTIOJIB3YsI LU(POBBIE PECYPCHI.

VY4eOHble cUTyallly, HallpaBJICHHbIC HA OPHEHTALIHIO B
NEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX
NPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS YeJIOBEKa, IPUPOABI U 00I1I€CTBA, TOHUMaHUEM
MaTeMaTU4YeCKON HayKH Kak cepbl YeTOBEUECKOM

JCATCIBbHOCTH, DTAIIOB e€ Pa3BUTHA U SHAYMMOCTH IJId
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pPa3BUTHUS UUBUIIN3ALNH, OBJIAJEHUEM S3BIKOM
MAaTE€MAaTHKHA U MAaTEeMaTH4YE€CKON KYJIbTYPOU KaKk

CPEACTBOM NO3HAHUS MHUPA, OBJIAJICHUEM ITPOCTEUILIMMHU
HaBBIKAMU UCCJIEI0BATENBCKON IEATEIbHOCTH




Jpobu

32

Bubiuoreka
HOK https:/

m.edsoo.ru/7{41

4736

CpaBHHBaThb W YNOPSIAOYHMBATHL JApOOH, BBIOMPATH
crnoco0cpaBHEeHUs APOOEH.

IIpencraBasTh JECATUYHBIE apobu B BUJIE
OOBIKHOBEHHBIX Jpo0el W OOBIKHOBEHHBIE B BHJIC
JECATUYHBIX, HCII0JIL30BATH IKBHBAJICHTHbIE
npeaAcTaBJAeHHMs APOOHBIX YUCEN MPU UX CPaBHEHHH, TIPU
BBIUUCIICHUSAX (IIPU HEOOXOAMMOCTH C HalpaBIIsIOLIeH
MTOMOIIIBIO).

Hcnonb3oBarh necsaTuyHble ApoOU MpU MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOU CHCTEME MED.

Beinoansars apudgMeTHYECKHUe AeHCTBUA c
OOBIKHOBEHHBIMU U JIECSITUYHBIMU JPOOSIMHU.

BoiuucasaTs,  3HAuUCHUS — BBIPAKEHUN,  COAEpMKAIIUX
OOBIKHOBEHHbIE U JECATUYHbIE JpOOH, BBINOIHATDH
npeoOpa3oBaHus po0ei, BbIOMPATH €1ocoo,
NPUMEHSATh CBOMCTBA apu(METUUECKUX ACHCTBUN IS
palMOHAIN3ALNHN BEIYUCIIEHUN.

CocTaBisiTb OTHOLIEHHWS M IPONOPLUH, HAXOAUTH
OTHOILIEHUE BEJIWYMH, JEIUTh BEJIWYMHY B JaHHOM
OTHOLLIEHUHU.

VY4eOHble cuTyalMy, HallpaBJIeHHbIE Ha
(bopMupOBaHUE TOTOBHOCTH MPUMEHSTH
MaTeMaTu4ecKue 3HaHUS B MHTEPECcax CBOETO
37I0POBbS, BEJICHHs 3[0pOBOT0 00pa3a KU3HU
(3mopoBoe nHuTaHue, cOaNTaHCUPOBAHHBIN PEXKUM
3aHATHH U OT/AbIXa, perynsapHas puznyeckas
aKTHBHOCTH), COPMHUPOBAHHOCTHIO HABBIKA
pednexcun, Tpu3HaHUEM CBOETO MpaBa Ha OUIHOKY U
TaKOTO K€ TpaBa APYTroro YeloBeKa
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Harnsagnas
TEOMETPHUSL.
Cummerpust

Bbubmmoreka
HOK https:/

m.edsoo.ru/7f41

4736

Pacno3naBar, Ha dYepTekax M M300pakEeHUsX,
u3o0paxars OT pPYKH, CTPOMTb C  IIOMOIIBIO
WHCTPYMEHTOB ¢burypy (oTpe3ok, JIOMaHYy1o,
TPEYrOJIbHUK, NPSIMOYTOJIbHUK, OKPY>KHOCTB),
CUMMETPUYHYIO JIaHHOW OTHOCHUTEIBHO IPSIMOW, TOYKH
C HaAIPABJIAIOLICH ITOMOLIBIO.
[IpakTuKyM, HalIpaBICHHBIA Ha aKTUBHOE Y4acTHUE B
pElIeHNH IPAKTUYECKHUX 3aj]ady MaTeMaTH4eCKOM
HaNpPaBJIE€HHOCTH, OCO3HAHNEM Ba)KHOCTHU
MaTeMaTH4ECKOT0 00pa30BaHus Ha MPOTSHIKEHUH BCE
YKU3HH JIJIS1 yCTICIITHON TTPOQeCcCHOHATBHOM
NEeSITeIbHOCTH U Pa3BUTHUEM HEOOXOAUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM U MTOCTPOECHUEM
WHANBUAYaIbHON TpaeKTOpUU 00pa30BaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
00LIIECTBEHHBIX
OTPEOHOCTEH

Belpaxenus ¢
OyKBaMu

Bubmuorexa
IOK https://

m.edsoo.ru/7f41

4736

3allMC MaTCMAaTHYCCKUX YTBepH(HeHHﬁ,

HccaenoBaTh HECIIOXKHEBIC YUCJIOBBIC
3aKOHOMCPHOCTH,UCII0JIb30BATh 6yKBBI JJIA UX 3allMCH.

IEUCTBUI.
3anuchiBaTh  QopMyabl:  nepuMmMeTpa U IUI
NpSIMOYTOJIbHUKA, KBaJpaTa; IJIMHBI OKPY>KHOCTH, ILI

CoctaBiasite (opMyJibl, BBIPAKAIOIINE 3aBUCUMOCTU
BEJIMYMHAMU:  CKOPOCTb,  BpEMS,  PACCTOSIHUE;
KOJIMYECTBO, CTOUMOCTb;  IPOU3BOAUTEIBHOCTb,

00bEM pabOTHI; BBINONHATH BBIYHCICHHUS MO JTUM
YIIaM.

Hcnoan3oBarh 6yKBbI JJIA 0003HaUeHU YHUCCII,

COCTaBJIATH 6y1(BeHHLIe BBIPA’KCHUSA 110 YCJIOBHUIO 3a1a4U.

BbruncasaTs ynciioBoe 3HauyeHHEe OYKBEHHOI'O BBIPAXKEHU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPOM Ha aJrOpPUTM YUEOHBIX

anu
ﬁaﬂn
KpPYra; BBIIOJHATH BBIYMCJIEHUS] IO 3TUM (dopMyram.
Mexay

B

npu

51 Y

[[eHa,
pems,

(hopm
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Bukropuna, HarpaBneHHas Ha pOpMUpOBaHHE
OPHEHTALIMH B IEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY
HAy4HBIX [IPEICTaBIEHUIH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YEIIOBEKA, IPUPOABLI U
oOuiecTBa, IOHUMAHUEM MaTEeMAaTUYECKON HAyKU Kak
cdepbl YeTOBEYECKOH eI TENFHOCTH, STAIOB €€ Pa3BUTHS
Y 3HAYMMOCTH T Pa3BUTHS LIUBUIN3ALINH, OBJIaJICHUEM
SI3PIKOM MaTEMaTHKU U MaTEMAaTHYECKOM KyJIbTYpPOU Kak

CPEICTBOM NO3HAHMSI MUPA, OBJIa/IEHUEM MPOCTEHIINMU
HaBBIKAMH HCCIIEIOBATEIIbCKON AESITETbHOCTH

bubmmoreka VY4eOHbBIC CUTYaIINH, HalTPpaBJICHHBIC HA (OPMUPOBAHUE
Harmaonasa 10K https:/
hups.// CMOCOOHOCTHU K SMOIIMOHAILHOMY U 3CTETHYECKOMY
TEOMETPHUS.
P 14 m.edsoo.rw/7f41 BOCIIPHATUIO MATEMATHYECKHX OOBEKTOB, 3a/1ad,
Ourypsl Ha 4736 y y
pelieHu, pacCcyXJ1IeHU, yMEHUIO BUJIETh
MI0CKOCTH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B HCKYCCTBE
IIpuBoauTh mNpHUMEPHI UCIOJIB30BAHUS B PEaTbHOU
[MoNOKUTENBH BHGIMoTeK YKU3HU TOJIOKUTEIBbHBIX U OTPULIATEIIbHBIX YHCEIL.
B eH LIOK https:// HN306paxary 1eple  YWCA, TOJOXKUTEIbHBIE U
40 St o -
OTPHIIATETBHEI m.edsoo ru/7f4 | OTPHUATENBHBIE YMCIAa TOYKAMH Ha YUCIOBOW MPSMOH,
e urcna 14736 HCNOJIb30BATH YHCIOBYIO TMPSIMYIO [UIsl CpaBHEHUS

quce.
IIpuMeHsiTh NpaBW/Ia CpPAaBHEHHS, YHNOPAI0YMBATH
LeNIbIEe YHCTIA; HAX0OUMb MOOYIb YUCIA.

DopMyIHPOBATH npaBWJia BBIUHCIICHHUS c
MOJIOKUTELHBIMA U OTPUIATETbHBIMU ~ YHUCIIAMH,
HAXOIUTh 3HAYEHHS YHCIIOBBIX BBIPKCHHIA,

colepKalmMx  JIEHCTBHA C  TIOJNIOXKHUTEIBHBIMH U
OTPHIIATEIFHBIMU  YHCIAMHA TIPH  HEOOXOAWMOCTH C
OIOPOii Ha aJITOPUTM IIpABUJIA.

[IpuMeHsITH CBOWCTBA CIOXKCHHUS W YMHOXCHHUS ISt
peoOpa3oBaHusl CyMM U MPOU3BEACHUN.

YueOHble CHUTyallMu, HarpaBieHHbIE Ha (QopMUpOBaHHE
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TOTOBHOCTH K JIEHCTBHSIM B YCIIOBUSAX HEONPEAEIEHHOCTH,
NOBBILICHUIO YPOBHS CBOEM KOMIIETEHTHOCTU 4Epe3
NPAaKTUYECKYIO JEATeNbHOCTb, B TOM 4YHCIE YMEHHE
YUUTbCA y JPYTUX JIIOAEH, IpuoOpeTarb B COBMECTHOM
JeSITEIbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3
OIbITA JIPYTUX

[IpencraBnenue
JAHHBIX

Bubmmoreka
IOK https:/

m.edsoo.ru/7f41

4736

O0bsiCHATH U WLIIOCTPUPOBATH MOHSITHE
MOPSIMOYTONBHONW CHUCTEMBI KOOPAMHAT HAa TUIOCKOCTH,
MCIIOJIb30BAaTh TEPMUHOJIOTHIO; CTPONUTH Ha

KOOPAMHATHOM IJIOCKOCTH TOYKH U (PUTYPBI TIO 33JaHHBIM
KOOpJIMHATaM, HAXOAUTh KOOPANHATHI TOYEK.

Yurars cTonbyatele U KpYTOBbIE
JarpaMMbl; HHTepPIPeTHPOBATH JAHHBIC; CTPOUTH
ctonbuareie Auarpammbl. Menosib3oBaTh HHpOPMaLNIO,
IIPEJCTaBICHHYIO B Ta0INLaxX, Ha AUarpaMmax ajs
pelIeHNs TeKCTOBBIX 3a/1a4 U 3a7a4 13

pEaIbHOM KU3HMU.

VY4eOHble cuTyalluy, HallpaBJIeHHbIE Ha (HOPMUPOBaHKE
CIIOCOOHOCTH OCO3HABAaTh CTPECCOBYIO CUTYALHIO,
BOCIIPUHMMATh CTPECCOBYIO CUTYallUIO KaK BbI30B,
TpeOyIoIni KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE
peleHust u AeUcTBYsl, (POPMYINpPOBATh U OLICHUBATh

PHUCKH U MIOCTEACTBUA, (POPMUPOBATH OIBIT
M300paskaTh Ha HEJTMHOBAHHOW M KJIETYATOW Oymare ¢
UCIIOJIb30BaHUEM YEepTEXHBIX ~ MHCTPYMEHTOB
YETBIPEXYTOIIBHUKY € 3aIaHHBIMU CBOKWCTBAMU.
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Harmannasa
TeOMETPHSL.
®urypsl B
MIPOCTPAHCTBE

Bubnmoreka
HOK https:/
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Pacno3naBarh Ha uepTekax, pUCyHKax,

ONUCBIBATH MIUPAMHULY, IPU3MY, LWIMH/P, KOHYC, 1Iap,
n300pakaTh UX OT pyKH, MOAEJTHPOBATh U3

Oymaru, IJjIacTWIMHA, MPOBOJIOKH U JIp. C
Hanpasisiomed nomomeo. IlpuBoauTs

npuMepbl 00BEKTOB OKPYKAIOIIETO MUPA, HMEIOIIINX
¢dbopmbl Ha3BaHHBIX Tel. Mcnmonb30BaTh  TEPMHHOJION
BepIllMHA, pebpo, rpaHb, OCHOBAHHE, BHICOTA, PaJAUYC

IUaMeTp, pa3BEpTKa.

Juanor, HarpaBieHHBIH Ha GOPMHUPOBAHUE UHTEpPECA K
MIPOIIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTUKEHUSIM POCCUMCKUX
MAaTE€MAaTHKOB U POCCUMCKOW MareMaTU4eCKOM IIKOJIbI, K
WCIOJIb30BaHUIO 3TUX JIOCTHKEHUN B APYTrUX HayKax U

MPUKIIAJHBIX cepax npodhecCHOHATBHOM ACATETLHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHHI, 0CO3HAaHHBIM BEIOOPOM
Y IOCTPOEHHEM MHMBUYaJIbHON TPAEKTOPUU
00pa3oBaHMs U )KU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOLIECTBEHHBIX MOTPEeOHOCTEH

OBLLEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

170

H10:
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB 3.]IeKTpOHHbIe
HaumenoBau
Ne KonTpo IpakTnu (uudpoBbie) Bujabl gesiTe IbHOCTH 00yYAKOIIUXCH €
He pa3JeiioB . .
n/ P Bcero | abHbIE ecKmue o0pa3oBare/ibHbIE yuéToM padoyeil mporpaMmbl
" TeM
n padoThI padoThI pecypchl BOCIIUTAHUSA
NPOrpamMMbl
CucTreMaTHU3UPOBATL M 000ralaTh 3HAHUSA
Uucna u bubmuorexa [IOK p m
httos: 00 OOBIKHOBEHHBIX U JCCATHYHBIX APOOSX.
BBIUMCJICHUY. ttDS.//m.edSOO.m/7f C 6
aBHUBATL W NnopsAI0YNBATL JAPO0OH
ParmonanbHbie 415690 P ynop pooH,
peoOpa3oBhIBas npu HEOOXOIMMOCTH
qucia JECSATUYHBIE  poOM B OOBIKHOBCHHBIC,
| )5 | OOBIKHOBEHHEIE B IECITUYHBIE, B YACTHOCTH B

OECKOHEUHYIO JIECITUUHYIO IpO0Ob.

IIpumensiTe pa3HooOpa3Hble CHOCOOBI U
NpuéMbl BBIYMCJICHUS 3HAYECHHH IPOOHBIX
BbIpaKeHHH, comep)amux OOBIKHOBEHHBIE U
JIeCSITUYHbIE apoOou: 3aMEHSTh npu
HE00XOTUMOCTH NECATUUHYIO Ipo0b
OOBIKHOBEHHOH M OOBIKHOBEHHYIO J1€CATUYHOM,
MPUBOIUTH BBIpakeHHE K (opme, Hambomee
yI0OHOH Ui BBIYMCICHHUH, NMPeoOpa3oBbIBATH
NpoOHbIE BBIPAXKEHUS HAa YMHOXEHUE U
JieNIeHUE JECATHUYHBIX JpoOel K JEHCTBHUSIM C
LenbIMU  yuciaamMu (IpU  HEOOXOAMMOCTH C
HalnpasJsOLIed TOMOIIBIO).
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YyeOHnle CUTyalluu, HAIIPABJICHHBLIC HA
(hopMupOBaHUE YCTAHOBKM Ha aKTHBHOE
y4YacTHeE B PEIICHUU IIPaKTUYECKUX 3a1a4
MaTeMaTHYeCKOU HAIIPaBJICHHOCTH,
0CO3HAHHWEM BaKHOCTH MaTEMaTHYECKOTO
o0Opa30BaHUs Ha IPOTSHKEHUU BCEH JKU3HU
JUTS YCTIeTITHOM Tpo(eCCHOHAIBHON
ACATCIIBHOCTH U PAa3BUTUEM HCO6XOI[I/IMI)IX
YMEHHUI, 0CO3HAHHBIM BBIOOPOM U
IIOCTPOEHUEM MHIUBUIYAIBHONW TPACKTOPHUH
00pa30BaHUs U KUZHEHHBIX TJIAHOB C

YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MOTPEeOHOCTEH

AnreOpandeckue
BBIPOKCHUS

27

bubnuoreka [IOK
https://m.edsoo.ru/7f
415b90

OBaanerb Ha 0azoBoM YPOBHe
anredpanveckoin TEPMUHOJIOTUEN u
CUMBOJIMKOW, NPHMEHAThL €€ B Ipolecce
OCBOEHHs yueOHOTO MaTrepHara.
Haxoauths 3HaueHUst OYKBEHHBIX BBIPAKCHHM
IpU 3aJaHHBIX 3HAYCHUAX OYKB; BBIMOJIHATH
BbIUKCIEHUST 10 (opmynaM. BbInoaHATH
peoOpa3oBaHus  IEJIOT0  BBIPAKCHUS B
MHOTO4JIEH IIPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.
BbImOIHATL  yMHOXKEHHE  OJHOWIEHAa Ha
MHOTOWIEH M MHOTOWIEHAa Ha MHOIOWIEH,
NpUMeHATH (GOpPMYIIBI KBaJpaTa CyMMBI U
KBaJpara pa3HOCTH C ONOPOM Ha CIPABOYHYIO
uH()OPMAIIHIO.
Bbecena, nanpaBneHnas Ha pOpMUpOBaHHE
OpHUEHTAIINH B IEATEILHOCTH HA
COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHsI UEIOBEKA,
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MIPUPOIBI U 00IIIECTBA, TOHUMAHHEM
MaTeMaTUIEeCKON HAyKH KakK cepbl
YEJI0BEYECKOM JESITEIIBHOCTH, ITAIIOB €€
Pa3BUTHS U 3HAYUMOCTH JJIsSI Pa3BUTHS
IHUBUJIN3AIUHU, OBJIAJEHUEM SI3bIKOM
MAaTE€MaTHKHA U MaTeMaTUYECKON KYJIbTYPOil

KaK CPEJICTBOM IIO3HAHUs MHUPA, OBJIAICHUEM
MIPOCTENIIMMH HAaBBIKAMH HCCIIEA0BATEIBCKOMN
NEeATENBHOCTH

YpaBHeHUs U
HEpPaBEHCTBA

20

bubmuoreka LIOK
https://m.edsoo.ru/7f
415b90

Pemars JIMHEWHOE YpaBHEHHME C OIHOU
IIEPEMEHHOM, NpPHUMeHdAs MpaBWJa Iepexona
OT WCXOAHOTO YPaBHEHUS K DPaBHOCUIBHOMY
emy Oonee mpocroro Buzaa. IIpoBepsTh,
ABIIAETCSI JIM KOHKPETHOE YHCIO KOPHEM
YPAaBHEHUS.

VY4eOHble cUTyally, HallpaBJICHHbIE Ha

(opMHpOBaHUE TOTOBHOCTHU K ACHCTBUIM

B YCJIIOBUSAX HEONPEIEIEHHOCTH,

MIOBBIIICHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4€pe3 MPAKTHIECKYIO

JEeSATEIbHOCTD, B TOM YUCJIE YMEHUE

YUUTBCS y IPYTUX JIIOAEH, MpruoOpeTaTs B

COBMECTHOM JESTEIBHOCTH HOBBIE

3HAHUS, HABBIKA U KOMIIETEHIIUU U3

OIBITA JIPYTUX
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Koopaunarst
U TpaduKH.
OyHKIMU

24

bu6mmoreka IIOK
https://m.edsoo.ru/7f
415b90

HN300paxarb Ha KOOPJAMHATHOU

Jy4H, OTPE3KH, HHTEPBAJIbI;
Ha  anreOpandecKoOM sI3bIKE

OTMedaTh B KOOPAMHATHON IJIOCKOCTH
TOYKH II0 3aJaHHBIM KOOpAHWHATaM; CTPOUTH
rpaduKu HECIIOXKHBIX 3aBHCHMOCTEH,
3aJaHHbIX (QOpMyJIaMH, B TOM YHCIE C
MOMOIIBI0 U(POBBIX JTAOOPATOPHIA.

Jnasor, HanpaBJIeHHBIN HA MTPOSIBJICHUE
MHTEpeca K MPOUUIOMY U HACTOAILIEMY
POCCHUICKON MaTEMaTUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUAM POCCUUCKUX
MAaTE€MAaTUKOB U POCCUKCKOW MaTeMaTu4eCKON
IIKOJIBI, K MICIIOJIB30BAaHHUIO 3THX JOCTHKCHUI
B JIPYTUX HAyKaX W MPUKIQTHBIX chepax

HpﬂMOfI TOYKH, COOTBETCTBYIOIIHUE 3aJJaHHBIN

[ToBTrOpenue u
00o01eHue

bubnuoreka [IOK
https://m.edsoo.ru/7f
415b90

Bbi0uparb, NnpuMeHSITH CIOCO0ObLI CPaBHEHUS
4HCell, BBIYNCIICHUH, npeoOpa3oBaHuii
BBIDQXCHUM,  pEIICHHs  yYpPaBHEHMM  IIpu
HEOOXOIMMOCTH C HAIpPAaBISAIOUIEH MOMOUIBIO.
OcymecTBasiTh CAaMOKOHTPOJIb
BBIIIOJIHAEMBIX JIEUCTBUM M CaMOIPOBEPKY
pe3yabTrata BBIYMCIEHUH, MpeoOpazoBaHUl,
MOCTPOCHUH.

Pemars mpocreifiiune 3agadyM U3 pEANbHOU
KU3HH, NPUMEHATH MaTeMaTH4ecKue
3HAHMS JUId pEIIeHWs 3aJad U3  JIpYyrux
IIPEAMETOB.

becena o Heobxomumoctu B (popMupoBaHUU
HOBBIX 3HaHUI1, B TOM 4Hciie GOpMyITHpPOBATh
UJeU, IOHATHS, TUIIOTE3bl 00 00BEKTAX U
SIBIICHUSIX, B TOM YHCJIE paHee He U3BECTHBIX,
0CO3HAaBaTh AeQHUIUTHI COOCTBEHHBIX 3HAHUN

3aITnC]
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Y KOMIIETEHTHOCTEH, IUTAaHUPOBATh CBOE
pa3BuTHE

OBIIEE KOJIMYECTBO
YACOB I1IO
I[TPOI'PAMM

E

102




8 KUIIACC

KoanuecTBo 4acosB DJIeKTPOHHBIE
HaumenoBanue
Ne KonTpoas | [Ipaktu (un¢posBbIe) Buapbl nesiteJibHOCTH 00y4YaAKOIIMXCSH €
a31eJIoB M TeM . .
n/ P Bcero | HbIC YyecKH o0pa3oBarejibH yuéToM padoyeii MporpaMmmbl
NMPOrpamMMbI
n padoTsbI e ble BOCIIUTAHMS
padort pecypcebl
bl
@®opMyIHpPOBaTH ONpeAeIeHHe KBaJApaTHOTO
Yucna u KOpHS u3 4yucIia, apudmeTHuyecKoro
bubanoreka
1 BBIYHCIICHUSI. 15 OK KBaJIpaTHOTO KOPHS TIPU HEOOXOIUMOCTH C
KBanparneie 1 BU3yallbHOU omnopoi. McciienoBars ypaBHeHUE
https://m.edsoo.ru/ ) B
KOpHU 7F 417af8 X° = a, HAXOOUTh TOYHBICE M MPHUOTIKEHHBIC

KopHU 1ipu a > 0.

HccaenoBars CBOMCTBA KBAJPAaTHBIX KOPHEW,
IIPOBOZS ~ YHUCIIOBBIE  DKCIIEPUMEHTBI €
HCIIOJIb30BaHUEM KaJIbKYJIATOpa (KOMIBIOTEPA).

IIpumenaTs cBOMCTBA  apupMeTHYECKHUX
KOPHe#i /151 npeoOpa3oBaHNs BbIPAKEHHIA.

Jluaor, HalpaBJICHHBIN HA NIPOSIBIICHUE
HHTEpeca K MPOILUIOMY U HACTOSIIEMY
POCCUICKON MaTeMaTruKH, LICHHOCTHBIM
OTHOLIEHUEM K JJOCTHUKECHUAM POCCUNCKUX
MaTEeMaTUKOB M POCCUHCKOMN
MaTeMaTU4eCKOU MIKOJIbI, K MCIIOJIb30BAHUIO
STHUX JTOCTHKEHUN

B IPYT'MX HAayKax M MPUKIAJHBIX cepax
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Yucna n
BBIYHCIICHHUSL.
CreneHs ¢ 1eJIbIM
IOKa3aTeaeM

bubnuoreka
LHOK
https://m.edsoo.ru/
7f417af8

@opmyIUpOBaTH ONpeeJieHHe CTEICHU C
I[eTBIM TI0Ka3aresaeM (Mpu HEeOOXOTUMOCTH IO
BHU3YyalIbHOM omope).

IIpeacraBasiTh 3anuch OONBIIUX W MaJbIX
gyucen B cTaHaapTHoM Bujae. CpaBHHBATHL
yyclia M BEIUYMHBI,  3alHMCaHHbIE  C
HCTob30BaHueM ctenenu 10.

Jlunakruyeckas urpa ¢ yCTaHOBKOM Ha
AKTUBHOE Y4aCTHE B PELICHUU
IIPAKTUYECKHUX 3a]1a4 MaTeMaTH4eCKON
HaIIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH
MaTeMaTn4eckoro o0pa3oBaHMs Ha
IIPOTS)KEHUU BCEU JKU3HU IS YCIECIHON
po¢eCCHOHAILHON AEATENbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U IOCTPOEHUEM
WH/IMBUYaIbHOM TPaeKTOPUH 00pa30oBaHuUs
U KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U O0IECTBEHHBIX NOTpeOHOCTEN

AnreOpandeckue
BBIPKCHHUS.
KBagparubrit
TPEXUIIEH

bubnuoreka
LHOK
https://m.edsoo.ru/
7f 417af8

Pacno3naBarpb KBaJIpaTHBII TpEXUJIEH,
yCTaHABIMBaTh BO3MOXKHOCTH €TO Pa3lIOKEHUS
Ha MHOXHTEIH.

Y4yeOHbie CUTyalluy, HAITPaBJICHHBLIC HA
(dhopMuUpOBaHHE TOTOBHOCTH MMPUMCHSITh
MaTeMaTU4CCKUC 3HAHUA B UHTEpPECaX
CBOETO 3/10pOBbS, BEACHUS 3710POBOTO
o0Opa3za KU3HH (3710pOBOE MUTAHUE,
cOamaHCUpOBaHHBII

PEKUM 3aHITUN M OTJBIXA, PETYIsIpHAs
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¢u3nyeckas akTUBHOCTB),
Cc(OPMHUPOBAHHOCTHIO HaBBIKA
pedrexcun, TpU3HAHUEM CBOETO IpaBa

Ha OLIUOKY U
TAKOTO K€ TpaBa APYTrOro YeJI0BeKa

Anrebpaunueckue
BBIPAXKCHUS.
Anrebpanydeckas
IpoOb

15

bubnuoreka
HOK
https://m.edsoo.ru/
7f 417af8

3anuchIBaTh  anreOpandeckue  BBIPAKCHHS.
Haxoauth o0nactb orpesieNeHus
PalMOHAIIEHOTO BBIPAYKCHHSI.

BbINOHATL  YNCIIOBBIE  TOJACTAaHOBKH U
BBIYHCJIATHh 3HAaYCHUE JAPOOH, B TOM HYHCIE C
MOMOIIBIO KJIBKYJIATOPA.

®opmyHpoOBaTH OCHOBHOE CBOMCTBO
anredpandeckoit 1podu u

NPUMEHSATH €T0 [ mpeoOpa3oBaHusl IPOOei.
Jlunaktuyeckas urpa c OprueHTanuei Ha
MPUMCHCHUEC MAaTCMATUUCCKUX 3HAaHUU
AJIg pCIICHUA 3a1a4 B 06HaCTI/I
COXPaHHOCTH OKpPY>KaloIIel Cpe/bl,
ITaHUPOBAaHUA MMOCTYIIKOB U OLICHKU HUX
BO3MOXXHBIX HOCJ'IC)ICTBI/II\/'I JJIA
OKpYXarolei cpesibl, 0CO3HaHUEM
100aIBpHOTO Xapakrepa

OKOJIOTHYCCKUX HpO6J'ICM n HYTeﬁ ux
PCUICHUA

YpaBHeHUs 1
HEPABEHCTBA.
KBagparusie
ypaBHEHUS

15

bubnuoreka
LHOK
https://m.edsoo.ru/
7f 417af8

Pacno3HaBaTh KBaJIpaTHbIC YPABHEHHUS.
3anucsiBaTh GOpMYJy KOpPHEH KBaJApPaTHOIO
ypaBHEHUS; pelllaTh KBA/IPaTHbIe YPABHEHUS
— TMIOJIHBIE U HEMOJHbIE (C HCIOJIb30BaHUEM
CTIpaBOYHOM MH(pOpMAIINN).
VY4eOHble cUTyalluu, HAIIPaBJICHHbIE HA
hopmupoBaHUE HEOOXOMUMOCTH B
(hopMHPOBaHUH HOBBIX 3HAHUI, B TOM
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yucie GopMyIupoBaTh UIEH, TIOHSITHS,
TUIOTE3BI 00 00BbEKTaX U ABJICHUIX, B TOM
YHUCJIe paHee He U3BECTHBIX, 0CO3HABATh
neunmuTel COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH,

IJIAHUPOBATH CBOE Pa3BUTHE

VYpaBHeHus u
HEPaBEHCTBA.
Cucremsl
ypaBHEHUH

13

Bubmuorexa
LHOK
https://m.edsoo.ru/
7f 417af8

Pacno3HaBarh JIMHENMHbBIC YPABHEHUS C JByMS
nepeMeHHbIMH. CTPOUTH TpaduKu JTHHEHHBIX
YPaBHEHHH, B TOM YHUCJIE HMCHOJb3YS
uudpoBbie pecypebl (pu HEOOXOIUMOCTH C
OTIOPOM Ha aNITOPUTM YUEOHBIX ACUCTBUH).
Pemrare cucrembl JBYX JIMHEWHBIX
ypaBHEHUU c JIBYMsI
MIEPEMEHHBIMU MO/ICTAHOBKOW U CIIOKEHUEM.
Pemars mpocreimme CHCTEMBI, B KOTOPBIX
OJIHO U3 YpaBHEHUN HE SBISACTCS JUHECUHBIM
Ipy  HEOOXOOUMOCTH €  HalpapisioLIei
ITOMOILBIO.

JlunakTuyeckas urpa, HarpaBJICHHas

Ha (hopMUpOBaHHE CTIOCOOHOCTH

OCO3HABaTbh CTPECCOBYIO CUTYALUIO,

BOCIIPUHHMATB CTPECCOBYIO CUTYALHIO

KaK BbI30B, TPEOYIOLUI KOHTPMED,

KOPPEKTUPOBATh IPUHUMAEMbIE

peleHust u AeUCTBUs, HOpMYIHpOBaTh

1 OLIEHUBAaTh PUCKH U

MIOCIIE/ICTBUS], HOPMHUPOBATH OMBIT

YpaBHeHuUs 1

12

bub6moreka [IOK
https://m.edsoo.ru/7

f417af8

VYyeOHasi cuTyalusi, HarpaBJieHHas Ha
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IIpruMeHSATH CBOIICTBA HEPABEHCTB B
X0Z€ peleHus 3a1a4d. Pemarb nuHelHbIe
HEPABEHCTBA C OAHON NEPEMEHHOM,
M300pakaTh peIICHHEe HEPABEHCTBA HA
YHUCJIOBOU IIPSIMOM.

HEPAaBEHCTBA.
Hepasencrtaa

Pemarb cucTteMbl JIMHEMHBIX HEPABEHCTB,
n300paXkaTh pelieHne CUCTEMbI
HEPABEHCTB HA YUCJIOBOU MPSAMOH IIPU
HEOOXOIMMOCTH C BU3YyaJIbHON OMOPOH.

dopmMupoBaHHE TOTOBHOCTH NMPHUMEHSTh
MAaTeMaTU4CCKUC 3HAHUA B UHTEpPECaxX
CBOETO 3/I0POBbS, BEACHUS 37I0POBOTO
o0pa3za K1U3HH (3710pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHIA U
OT/IbIXa, peryisipHas pu3mueckas
aKTHBHOCTH ), CHOPMHPOBAHHOCTHIO
HaBbIKa pedrieKcuu, MPU3HAHUEM CBOCTO
IpaBa Ha OIUOKY U

TaKOT'0 JKE MpaBa JPYroro YejroBeKa

OyHKIUN.

Hcnoan3oBaTh (YHKIIMOHATHHYIO
OCHOBHEBIE

Bubnunorexa TEPMHUHOJIOTHIO U CHMBOJIUKY.
TOHATHA OK BbIudcasAiTh 3HAYeHUs: (DYHKLIUH, 3aJaHHBIX
5 https://m.edsoo.rw/ | popmynamu (ipu HEOOXOIUMOCTH
If417af8 HCIIONB30BaTh  KaIbKyIATOp);  COCTABJIATH
Ta0IMIbI 3HAYEHHH QYHKIHH.

CTpouTh 0 TOYKaM rpadpuku QyHKIHH.
[IpakTukyM, HarpaBIEHHBIN Ha
(dhopmupoBaHUE CITIOCOOHOCTH K
SMOLIMOHAIILHOMY U 3CTETUYECKOMY
BOCIIPUSATHIO MAaTEMaTUYECKUX OOBEKTOB,
3aj7a4, pelIeHU, pacCyKIeHUH, yMEHUIO
BUJIETh MAaTEMATUYECKHUE 3aKOHOMEPHOCTHU



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

B UCKYCCTBE

DyHKIUN.
Hucnossle
byHKIMH

bu6muoreka [IOK
https://m.edsoo.ru/7f
417af8

JlumakTrueckas Urpa, HarpaBJCHHAs Ha
(dbopMHpOBaHUE TOTOBHOCTH TIPUMEHSTh
MareMaTH4eCKHe 3HaHUS B MHTEpecax
CBOETO 3/I0POBbS, BEJACHUS 3JI0POBOTO
oOpa3a XU3HH (30POBOEC MUTAHUE,
cOaTaHCHUPOBAHHBIN PEXKUM 3aHATHH U
OTIIBIXa, pETyNIsApHas pu3ndYecKas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO
HaBbIKa pedrIeKcun, TPU3HAHUEM CBOECTO
IpaBa Ha OIIMOKY U

TAKOT'0 e IpaBa APYroro 4eJIoBeKa

10

IToBTOpEHue n
000011eHue

bubnnoreka
LHOK
https://m.edsoo.ru/
7f 417af8

IIpuMeHATH CcHOCOOBI CpaBHEHUS
YuCeJ, BRIYUCICHUHN, TPeoOpa3oBaHU BBIPAKE
YpaBHEHUM.

OcymecTBIsAATH CAMOKOHTPOJIb

JIEUCTBUA W  CaMONPOBEPKY  pe3yibrara
npeoOpazoBaHuil, MOCTPOCHUH.

Pemars 3agaum U3 peabHOH
JKM3HHU, TPUMEHATH

MaTeMaTHueCKUEe 3HaHMS JUJISl peleHus 3a/1ad
W3 JIPYyTUX MPEIMETOB.

becena, HarpaBJeHHAsS Ha
dbopmupoBanue TOTOBHOCTH K
BBITIOJTHEHHIO 00s13aHHOCTEH

rpaxJiaHruHa U pCaJin3allvu €ro IIpas,

HUH,

MpEACTABICHUEM O MaTEMATHYCCKHUX OCHOBAX
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(YHKITMOHUPOBAHUS PA3IMIHBIX CTPYKTYD,
SIBIICHUH, IPOLIEYP TPAKTAHCKOTO
oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K 00CYKIEHUIO ITHYECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHHUEM JOCTIKEHUH HayKH,
OCO3HAHHEM BaXHOCTHU MOpaJbHO-
ATUYECKHUX MPUHIIUIIOB B ACSITEIEHOCTH
YYEHOI O

OBUIEE
KOJIMYECTBO 102 5 0
YACOB I1O
I[TPOI'PAMME
9 KJIACC
KoJsmmyecTBo 4acoB DJIEeKTPOHHbBIE

HaumenoBaun
No R Kountpoa Mpakr (un¢posBbIe) Buabl gesiTe/iIbHOCTH 00yYAKOIIMXCS €

" Ten Bce b u o0pa3oBaresibH yuéToM padoyeil mporpaMmbl
I ro HbIe YeCKH ple BOCIIMTAHUS
/ NMPOrpamMMbI pador e pecypeb
I bl padort

bl




Yucna u
BBIYHCIICHHUS.
JlencTBUTEIBH
bIC UKCIIa

bubmuoreka [IOK
https://m.edsoo.ru/7f4
19d08

3anucwvieams, cpagHugamup u
ynopaoouusams OelicmsumenbHvle Yucia.

BbInoaHATH, coyeTas yCTHbIE U IMCBMEHHBIE
npuémel, apumMerHyeckue JEHCTBHA C
palnMOHAIbHBIMU YHUCIIAMU; HAXOIHUTh
3HAYEHUS CTENEHEH C LEeJIBIMU MOKA3aTeISIMU 1
KOpPHEW; BBIYHMCIAATH 3HAYCHUS YHUCIIOBBIX
BBIPA)KCHU.

ITosyyurs mnpeacraBjieHHEe O 3HAYUMOCTH
JICUCTBUTENIBHBIX ~ 4YHMCEJI B  INPAKTHYECKOH
JIESATEIIBHOCTH Y€JI0BEKa.

VYyeOHble CUTYyaIH, HAllpaBJIeHHbIE HA
dbopMuUpOBaHUE OPUCHTAIINU B
JIeATEILHOCTH HA COBPEMEHHYIO CUCTEMY
HAy4HBIX [IPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA,
IPUPOJBI U OOLIECTBA, TOHUMAHUEM
MaTeMaTU4eCcKOi HayKu Kak cepsl
YEJI0BEYECKOH ESITEIIBHOCTH, ITANlOB €€
Pa3BUTHS U 3HAYMMOCTH U1l PA3BUTHUS
LBUWJIN3AIUH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKN U MaTEMaTHYECKON KYJIBTYpOi
KaK CpEeICTBOM ITO3HAHUS MUDPA,
OBJIAJICHHEM

MIPOCTEHIIIMMH HaBBIKAMH UCCIIEI0BATEIIbCKON
JICSTCIIbHOCTH;
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VYpaBHEHUSA U
HEpaBEHCTBA.
VYpaBHeHuUs €
OJTHOM

MEPEMEHHOMN

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
19d08

OcBauBarb, 3aNIOMHHATH W NPHUMEHATH
rpajpuyeckne  MeTOAbI TPU  PEHICHUU
YpaBHEHU, HEPABEHCTB W HUX CHUCTeM (Tpu
HEOOXOMMMOCTH C OINOPOW Ha alTOpUTM
y4eOHBIX JAEUCTBUIA).

Pacno3naBars 1einbic ¥ IpoOHBIE YpaBHEHHUS.
Pemartn JIMHEHHbIe )/ | KBaJIpaTHbIE
YPaBHEHUs, YPaBHEHUS, CBOIAIIMECS K HHM,
npocTeiime JIpOOHO-paLOHATBHbIE
ypaBHEHUS.

JunakTuueckast Urpa, HarpapJeHHas Ha
IpUMEHEHHE MaTeMaTH4eCKUX 3HaHUH
JUIS pelIeHus 3ajad B 001acTu
COXPaHHOCTH OKPY’KaIOLIel Cpeabl,
TUTAHUPOBAHHUS TIOCTYIIKOB U OLIEHKU MX
BO3MOXKHBIX TOCHEICTBHM 1151
OKpYXKaroIlel cpeibl, 0COZHaHUEM
100aIbHOTO XapakTepa

HKOJIOTUYECKHX MPOOJIeM U IyTel uX
peueHus

VYpaBHeHuUs U
HEPaBEHCTBA.
Cucremsbl
ypaBHEHUH

14

bu6muoreka IIOK
https://m.edsoo.ru/7f41
9d08

OcBauBarb W NPUMEHATb NPUEMBI PELICHUS
CHUCTEMBI JIByX JINHEWHBIX YPAaBHEHHU C JABYMs
IIEPEMEHHBIMU U CUCTEMBI JABYX YPAaBHEHUH, B
KOTOPBIX OJHO YypaBHEHHWE HE SBISAETCA
JUHEWHBIM (TI0 BU3YyaJbHOM OTope).

IIpakTrKyM, HanpaBJICHHBIN Ha
(bopMHpOBaHUE TOTOBHOCTHU K JAEHCTBUAM
B YCIIOBUSIX HEOINIPEIEIEHHOCTH,
MOBBILIECHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPaKTUIECKYIO
JESITEIIBHOCTD, B TOM UUCJIE YMEHHE
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YUUTBCA y IPYTHX JIIOAEH, IpHoOpeTaTh B
COBMECTHOH JCATEIBHOCTH HOBbBIE
3HAHMS, HABBIKMA U KOMIIETCHIIUH U3
OMBITA IPYTUX

VYpaBHeHUd U
HEPABEHCTBA.
Hepasencrpa

16

bubmuoreka IIOK
https://m.edsoo.ru/7f41
9d08

Yurars, 3anuchbiBaTh, MOHUMATh,
HHTEPNPETHPOBATH

HCPaAaBCHCTBA;, MCIIOJIb30BaAThL CHUMBOJIMKY H
TCPMUHOJIOTHIO.

BbinonnsATe npeoOpa3oBaHMsl HEPABEHCTB,
HCII0JIb30BATH TUISL npeoOpa3zoBaHus
CBOICTBA YMCIIOBBIX HEPABEHCTB.

Pacno3naBars JMHEHHBIE M KBaJpaTHbIC
HEpPaBEHCTBA.

Pemarpb 1uHeliHbIC HEPABEHCTBA,
CHUCTEMBI JINHEUHBIX HEPABEHCTB,
CHCTEMBI HEPABEHCTB, BKITFOUAOIIINX
KBa/IpaTHOE HEPABEHCTBO, U PEIIATh UX;
00Cy:K1aTh MOJyYCHHBIEC PEIICHHUS.

YueOHbIC cUTYyaIluH, HAMPaBJICHHbBIE Ha
(dbopMHUpOBaHKE HOBBIX 3HAHUH, B TOM
4yucie yMeHue popmMynupoBaTh UCH,
MOHATHS, THIIOTE3El 00 00BEKTaX U
SIBIICHUSIX, B TOM YHCJIE PaHEe HE
W3BECTHBIX, 0CO3HABATh JE(DUITUTHI
COOCTBEHHBIX 3HAHHUHA U

KOMITETEHTHOCTEH, MIIaHUPOBATh CBOE
pa3BHUTHE

DyHKIUU

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
19d08

Pacno3naBarhb BHU/IbI U3y4aeMbIX
(GYHKIHI;, HIJTIOCTPUPOBATH
CXeMaTHYeCKH, 00bACHATD
PacIoIOKEHUE Ha KOOPAUHATHOM
TUIOCKOCTH rpadukoB QyHKIMHA
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OppucTtuyueckas Oecesa, HapaBIeHHAsA
He (hOpMHUpPOBaHNE YCTAHOBKH HA
AKTUBHOE

y4acTHE B PEIICHUN MPAKTUYECKUX 3a1a4
MaTeMaTH4eCKOI HalpaBIEHHOCTH,
OCO3HAaHHUEM BaXXHOCTU MAaTEMaTHYECKOTO
00pa3oBaHMs Ha MPOTSHKEHUH BCEH YKU3HU
JUTSL YCTICTITHOM TIpo(eCCHOHAIbHON
JESITEIIbHOCTH ¥ PA3BUTHEM HEOOXOIMMBIX
YMEHUH, 0CO3HAHHBIM BEIOOPOM U
MOCTPOEHUEM HHIMBUIYaTbHONU TPACKTOPUH
00pa30BaHMsI U KU3HEHHBIX TUTAHOB C YIETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX
oTpeOHOCTEH




YucnoBbie
IOCJIEIOBATEIT
bH OCTH

15

bubmuoreka [IOK
https://m.edsoo.ru/7f4
19d08

OcBauBaTb W TNPHMEHSTH  HHJCKCHBIC
0003Ha4YeHus, CTPOUTH pedeBble
BBICKa3bIBAHUS c UCIIOJIb30BaHHEM
TCPMUHOJIOTHH, CBSI3aHHOM C IIOHATHEM
NOCIIEA0BATEILHOCTH.

AHaaum3upoBatb  GopMyny n-TO  4WIeHa
HOCJICIOBATEIbHOCTH WM PEKYPPEHTHYIO

bopmymy U BBIYHCJISATH YJICHBI
MOCJEI0BAaTENbHOCTEM,  3aJaHHBIX  3TUMH
dbopmynamu. YceranaBiauBarh
3aKOHOMEPHOCTH B MIOCTPOCHUU

MOCJIEZIOBATEILHOCTH, €CITU BBINKUCAHBI TTEPBBIC
HECKOJIBKO €€ YJICHOB.

Pacno3naBarsn apu(pMETHIECKYIO "
TE€OMETPUYECKYI0 TPOTPECCHU TPU  Pa3HBIX
crioco0ax 3aJaHusl.

JunakTuueckast Urpa, HarpaBJeHHas Ha
¢dbopMHupOBaHUE TOTOBHOCTH PUMEHSATH
MaTreMaTu4ecKHe 3HaHUs B HHTepecax
CBOETO 3/I0POBBS, BEZICHUS 37J0POBOTO
00pa3za xu3HU (3A0pOBOE MUTAHUE,
cOaslaHCUPOBAaHHBIN PEXUM 3aHITUN U
OT/BIXa, peryJsipHas pu3nuecKas
AKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO
HaBBIKa peIeKcru, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa
JPYTOTO YeIIOBEKA
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7 [ToBTOpEHue,
000011IEHNE,
CHCTEMAaTH3all
WS 3HAHUH

18

bubnunoreka [JOK
https://m.edsoo.ru/7{4
19d08

BpinosHsATH  JelicTBHSI, CPaBHUBATb U
YHOPSII0YUBATH YKCIA, MPEACTABISATH YHUCIA
Ha KOOPJAMHATHOM MPSAMOM, OKPYIVIATh YUCIA;
BBINOJIHATH NPUKHUIKY U OLIEHKY pe3yJibTara
BBIYMCIICHUM.
YueOHbIC cUTYyaIluH, HAPaBJICHHbBIE Ha
(dbopMHpOBaHUE YCTAHOBKHU Ha aKTHBHOE
ydacTue B pelUICHUH MPaKTHUYEeCKUX 3a]1au
MaTeMaTHYeCKOW HANPaBICHHOCTH,
OCO3HAHHEM BaKHOCTH MaTeMaTUYECKOTO
00pa3oBaHMs Ha MPOTSHKEHUH BCEH SKU3HU
JUTSL YCTICTITHOM TIpo(eCCHOHAIbHON
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHH, 0CO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHIMBUYaJTbHONU TPACKTOPHUH
o0Opa3oBaHus U

JKU3HCHHBIX IIJIAHOB C y‘-IéTOM
JIMYHBIXUHTCPCCOB U O6IJ.[€CTB€HHBIX
OTpeOHOCTEH

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOT'PAMME

102
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T'eomerpuss TEMATUYECKOE IIJIAHUPOBAHUE 7 KJIACC

JJIeKTPOHHBIE
(uudgpossbie) Buabl 1esiTeJIbHOCTH 00y4aI0IIUXCS C
KoanuecTBo yacoB . .
N HaumenoBan o0pa3oBareJIbHbI y4éToM padoueii MporpaMmMbl BOCIUTAHUA
°
He pasjesioB e
" TeM pecypenbl
n
/ NMPorpaMmbI Konrtpoan | IIpakTn
Bcero | Hble YyecKue
n
padoThI padoThI
IIpocreiiume ®opMy/IMPOBATHL  OCHOBHBIE  TOHATUS U
TFCOMETPHUYCCKUEC ONpECIICHUSI.
(urypst u ux bubmoreka [IOK | Pacmo3naBarh W3ydeHHbIE TI'COMETPHUYCCKHE
1 CBOICTBA. 14 https://m.edsoo.rw/7f | ¢urypsi, onpenesTh nx B3aMMHOE
W3mepenne 415e2e pacrojokKeHue, BBINOJHATH  4EepTEX IO
reOMEeTPUUYECKUX YCIIOBUIO 3ajaun (c UCIIOJIb30BaHUEM
BEJIMYMH CMBICJIOBOW OTIOPBI: HABOJSAIIME BOIPOCH W/UIN

aJIropuT™Ma y4eOHBIX JeHCTBUI).

IIpoBoauThs  mpocCTEHIIME IIOCTPOCHUS  C
IIOMOILBIO LIUPKYJIS U JINHEHKH.

HN3mepaTh IMHEHHBIE U YIVIOBBIE BEJIMYUHBI
TreOMETPUUYECKUX U MPAKTHUECKUX OOBEKTOB.

becena, HanpasieHHast Ha popmMupoBaHUE
HHTEpeCa K MPOLLUIOMY U HACTOSILEMY
POCCUICKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOULICHUEM K JOCTUKECHUAM POCCUMCKUX
MaTeMaTUKOB M POCCUICKON MaTeMaTn4yeCcKOn
LIKOJIBI, K MCIIOJIb30BAHUIO 3TUX JOCTHKCHUM B
JPYTUX HayKax M MPUKJIAAHBIX cdepax



https://m.edsoo.ru/7f415e2e
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TpeyronbHUKH

22

bubmoreka IIOK
https://m.edsoo.ru/7f
415e2¢

Pacno3naBarh napbl paBHbIX TPEYTOJIbHUKOB Ha

TOTOBBIX YepTexax (C yKa3aHHeM IPU3HAKOB)

TIPU HEOOXOIMMOCTH C BU3YaJIbHOM OTIOPOii.
®opMyIHPOBATH OTPEICTICHUS:
OCTPOYTOJIBHOI0, TYOYTOJIbHOIO,
MPSIMOYTOJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OHMCCEKTPUCHI, BHICOTHI, METHAHBI
TPEYToJIbHUKA; CEPEIMHHOTO MEePIEeHINKYIIpA.

VY4eOHble cuTyalluy, HallpaBJIEHHbIE Ha
OpPHUEHTALMIO B AEATEILHOCTH HA COBPEMEHHYIO
CUCTEMY Hay4HBIX MIPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJloBeKa,

MPUPOABI U 00IIeCTBA, TOHUMaHUEM
MaTeMaTH4eCKON HayKHu Kak cepbl
YeJI0BEUECKOM JIeATEIbHOCTH, 3TANOB €€
Pa3BUTHUSA U 3HAYMMOCTH JIJIs1 PA3BUTHS
LUMBUIN3ALUH, OBJIAJIEHUEM SI3BIKOM
MaTeMaTHUKH U MaTEMaTHYECKON KYJIbTYpOil
KaK Cpe/ICTBOM IO3HAHUSI MUPA, OBJIAJICHUEM
MPOCTENIIMMH HaBBIKAMU UCCIIEI0BATENBCKON
JeSITENIbHOCTH;



https://m.edsoo.ru/7f415e2e
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[TapannenbHbie
npsiMble, CyMMa
YIJIOB
TpEYroJIbHUKA

14

bu6moreka IIOK
https://m.edsoo.ru/7f
415e2¢

®opmyaupoBaTh  MOHSATHE  NapajlIeIbHBIX
MPSIMBIX, HAXOAUTH

MIPaKTUYECKUE MPUMEPBI.
M3yuyarp cBoiicTBa yIVIOB, OOpa30BaHHBIX NpHU
[IEPECEUEHUH NapaJlIEIbHbIX MPSAMBIX CEKYyILEn

BbIuucasiTh CyMMY YITIOB TPEYTOJIBHUKA U
MHOTOYTOJIbHUKA.

JlunakTuyeckue urpbl, HapaBjieHHbIE HA
(hopMupoBaHUE TOTOBHOCTH K JICHCTBUSIM B
YCIIOBUSX HEONPEIEIEHHOCTH, MTOBBIILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTHYECKYIO JESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y IPYTHX JIOACH,
MpHOOpeTaTh B COBMECTHOM IS TEILHOCTH

HOBBIC 3HAHHA,
HAaBbIKM M KOMIICTCHIIMHW W3 OIIbITA APYTHUX

OxpyXHOCTb U
KpyL.
['eomerpuuecku
€ IOCTPOEHHUS

14

butmuoreka [IOK
https://m.edsoo.ru/7f
415e2e

@DopMyTUpPOBATH OMNpeaeeHusI. OKPYXHOCTH,
XOpZIbl, AMAMETPA U KAaCaTEIbHOU K OKPYKHOCTH.
HM3yuarp #X CBOHCTBa, IPU3HAKH, CTPOUTH
YEPTEKU.
Y4eOHbIe CUTYallUU C YCTAHOBKOH Ha
AKTUBHOE y4acTHE B PEIICHUN MPAKTUYECKUX
3a/1a4 MaTeMaTUYeCKOM HapaBIEHHOCTH,
0CO3HAHHWEM BaKHOCTH MaTEMaTHYECKOTO
00pa3zoBaHUs HA MPOTSHKEHUH BCEH JKU3HU
JUTS YCTICTITHOM TIpo(eCCHOHAIBHON
NESATETFHOCTH ¥ Pa3BUTHEM HEOOXOIUMBIX
YMEHU, 0CO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM UHANBUIYATLHON TPACKTOPUHU
00pa30BaHUA U KU3HEHHBIX IJIAHOB C yU4ETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX
OTpeOHOCTEN
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VYueOHbIe CUTYalluH, HAIIPABJICHHBIE Ha
(bopMupoBaHUE CIIOCOOHOCTH OCO3HABATh
TosTopentie, BuGmorexa LIOK CTPECCOBYIO CUTYAIIUIO, BOCIIPHHUMATh ]
5 00o0rIeHne 4 https://m.edsoo.ru/7f CTPECCOBYIO CHTYUHIO Kak BLI3OB, TPeOyromuii
S 415626 KOHTpPMEp, KOPPEKTUPOBATh IPUHHUMAEMbIC
pelIeHus U AeHCTBUS, GOPMYIHPOBATh U
OLICHUBATh PUCKH U TIOCIICICTBHS,
(dbopmMHpOBaTH
OITBIT
OBIIEE 68
KOJIMYECTBO
YACOB I10

[TPOI'PAMME
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8 KUIACC

DJICKTPOHHBbIE
K (uudposBbie) Buabi nesitesibHOCTH 00y4arOUIuXcsi ¢
N HaunmenoBanue OJIMIECTRO Hacon o0pa3oBaresibHbIE y4éToM padoyeii MporpaMMbl BOCIIUTAHHUS
: pa3iesoB U TeM pecypcesl
NMPOrpamMmMbl KonTtpo IMpakTn
" Bcero | abHBIC YecKue
/ padoThI padoThI
n
MN300paxaTh M HAXOAUTH HA YepTExKaX
bubmumorexa IITOK Y4eTHIPEXYTONBHUKHU PAa3HBIX BUIOB U HX
Yerbipéx- https://m.edsoo.ru/7f41 3JIEMEHTHI.
YTOJIBHUKH Lels @®opMyJIHpPOBATL  ONpe/Ie/IeHHUs:
12 1 napajuiejorpamma, npsMoyrojibHUKa,

pomOa, KBajpara, Tpanennu, paBHOOOKOH
Tparenuu, IpSMOYTOIbHON Tparenny.
Hcnoab30BaTh NpH pelieHHH MPOCTEHIINX
3aJa4 [IPU3HAKU M CBOWCTBA: MapaiesorpaMma,
NpsSIMOYTOJIbHHKA, poMOa, KBajpara, Tpareluy,
paBHOOOKOM TpamnenuH, IPSAMOYTOJIbHOM
Tparenuu.
JMakTHueckue Urpbl, HalpaBJIeHHbIC Ha
¢dbopmMHpoOBaHUE TOTOBHOCTU PUMEHSTh
MaTreMaTU4eCcKHe 3HaHUS B HHTEPECaX CBOETO
37I0pPOBBsI, BEICHUS 310pPOBOT0 00pa3a KU3HU
(3mopoBO€ MHUTaHKE, cOATaHCHPOBAHHBIN
PEXUM 3aHIATUN M OTJBIXA, PErysipHas
¢dusnyeckas akTUBHOCTbD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIIeKcHH,
NpU3HAHUEM CBOETO IIpaBa Ha
OIIMOKY M TAKOTO e IpaBa APYroro 4ejoBeKa
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Teopema @aneca
U TEOpEMaA O

IIpoBoauTh MOCTPOEHMS C TOMOIIBIO ITUPKYIIS
U JIMHEWKH C UCTONb30BaHue TeopeMbl Darneca u

IPOTIOPIHOHAD bubmmorexa IJOK TEOPEMBI O  IIPONOPIMOHAIBHLIX  OTPE3KaXx,
15 https://m.edsoo.ru/7f4 | crpouTh  YETBEPTBIA  HPONOPIUOHATLHBIM
HBIX OTPE3KaX, .
17el8 OTPE30K C OTOPOH Ha 3PUTENBHYIO HAITISIHOCTb.
Mo100HEBIE
HaxoauTh mo100HbIe TPEYTOJILHUKHM Ha TOTOBBIX
TPEYrOJILHUKH
YepTekax C yKa3aHHEM COOTBETCTBYIOIIMX
MPU3HAKOB TOAOOMS MpH HEOOXOAMMOCTH C
BU3yaJIbHON OMOPOM.
V4eOHble CUTyallMH, HallpaBJICHHBIE Ha
0CO3HaHHE HEOOXOIUMOCTU B (POPMUPOBAHUH
HOBBIX 3HAHHM, B TOM 4YKCIIe POPMYIUPOBATH
UJICU, TTIOHSATHS, THIIOTE3bI 00 00bEKTaX U
SBIICHUAX, B TOM YHCJIE€ PAHEE HE U3BECTHBIX,
0CO3HABaTh JeQHUIMTHI COOCTBEHHBIX 3HAHUMN U
KOMIIETEHTHOCTEH, NIAHUPOBATH CBOE PAa3BUTHE
Tlnowazs. 14 brbmoreka HOK | Opyanepats nepeuanbivu npencrapaenusvm
https://m.edsoo.ru/7t4 o
Haxosxnerne D o0 oOmeit Teopuu Mom@AU  (MEphI),
wIommaei 17e18 o .
PMYJIMPOBATH CBOMCTBA IIOIA/M, BBISCHATh
TpeYrOIBLHUKOB WYX HAJISTHBIA CMBICTT.
1 [IpumensTH bopmymsl iomau
MHOTOYTOJIBHBIX
dburyp HapajuleiorpaMMa, TPEYTOJIbHUKA, Tpaleluu ¢
TLromanm OIIOPO Ha CIIPABOYHYIO HHPOPMALIUIO.

noJ00HBIX (UTyp

HaxoauTs mmomanu ¢puryp, n300paxEHHBIX Ha
KJIeT4aTol Oymare, HCIOJIb30BaTh pa30orcHUE Ha
YacTH U JOCTPOCHHE

VY4eOHble cUTyalluu, HAIIPaBJICHHbIE Ha
dbopMHUpOBaHUE YCTAHOBKU HAa aKTUBHOE
Y4acTHE B PELIECHUU MTPAKTUYECKUX 3a/1a4
MaTeMaTHYeCKOW HaIlpaBICHHOCTH,

OCO3HaHHEM
Ba’>KHOCTH MaT€MaTH4C€CKOI'O O6pa?>OBaHI/I$I Ha
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MPOTSHKEHUU BCEH KU3HU JJISI YCTICIITHOM
npodeccuoHaNbHON IeATeTLHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMECHHM,
OCO3HAHHBIM BBIOOPOM U MTOCTPOECHUEM
WHIUBUYaJIbHOW TPACKTOPUH 00pa30BaHMS 1
JKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
HHTEPECOB M OOIECTBEHHBIX

noTpedHOoCTEN
Teopema DopMynupoBaTh ) TeopeMy [Tudaropa,
Mudaropa u HCIO0JIb30BaTh eé B MPAKTHYECKHUX
Haana BuGmorexa [JOK BBIYHCIICHUSIX.
TPHIOHOMETpHI 10 hitps://m.edsoo.ru/7f4 Bnaz[eTbv MOHATUAMH  TPUTOHOMETPUYECKHUX
17el8 byHKIMI  ocTporo  yria, MpPOBepPATh HX
KOPPEKTHOCTb.
JlunakTuyeckue urpsl Ha TOTOBHOCTH K
JIEUCTBUSAM B YCIIOBUSIX HEONPEACIEHHOCTH,
MOBBIIICHUIO YPOBHS CBO€M KOMIETEHTHOCTH
yepes3 MPaKkTUYECKYIO JIEATeIbHOCTh, B TOM
YHCIIE YMEHUE YUUTHCS Y APYTUX JIOEH,
NpUOOpETaTh B COBMECTHOM JI€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKK 1 KOMIIETEHIIUU U3
OMBITA IPYTUX
Vet B dopmyUpoOBaTHL  OCHOBHBIE  OIPEACIICHUS,
OKPYKHOCTH. CBSI3aHHBIC C yIIIAaMH B Kpyre (BIUCAHHBIN yToJl,
BrcanHEIE 1 LEHTPAJIBHBINA yro).
OTIMCAHHEIC Bubmuorexa LIOK HaxonuTth BIMCaHHBIC YIVIbI, OMUPAIOIIUECS Ha
YETBIPEXYTOJIbHA 13 https://m.edsoo.ru/7f4 ONHY Iyry, BBIYHCIAATbL YIIBI C [IOMOLIBIO
ku. KacarenbHbie 17e18

K OKPY>KHOCTH.
Kacauune
OKPYKHOCTEH

TEOpPEeMbl O BIHCAHHBIX YIVIaX, TEOPEMBI O
BIIMCAHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O
LHEHTPAJFHOM yIlie TpH HEO0OXOOUMOCTH C
BU3YaJIbHON OMIOPOM.
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Y4eOHbIe CUTYyallMH, HAPABJICHHBIC HA
dbopMuUpOBaHUE HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyTUpOBaTh UI€U, TOHSATHUS, TUIIOTE3BI 00
00BEKTax U SIBJICHUSX, B TOM YHCJIC paHee He
M3BECTHBIX, 0CO3HABATH JAC(OUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH,
IIJIAHUPOBATh CBOE Pa3BUTHUE

[ToBTOpEHUE,
000011EHNE
3HAHUHU

bubmuorexa IIOK
https://m.edsoo.ru/7f4
17el8

Pemats 3a1a4um Ha TOBTOPEHUE,
WUTIOCTPUPYIOIINE CBA3U MEXKIY Pa3IMYHBIMU
4acTsIMU Kypca.

I[I/II[aKTI/I‘ICCKI/IC HUI'pbI, HAITPABJICHHBIC HA
dbopMupoBaHUEe TOTOBHOCTH IPUMEHSATH
MaTeMaTU4YCCKUC 3HAHUA B UHTCPCCax CBOCTO
3[IOPOBBS, BEICHUS 37J0POBOTO 00pa3a KU3HH
(3mopoBoe mMHUTaHUe, COANTAHCUPOBAHHBIH
peXKIM

3aHATUN U OTABIXA, PETYNsipHas (puzndyeckast
AKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, pU3HaHUEM CBOETO MpaBa Ha
OIIMOKY M TAaKOTO K€ MPaBa JAPYroro YyesJoBeKa

OBILIEE
KOJIMYECTB
O YACOB

1o
[TPOTPAMME

68
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8 KUIACC

KoandecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne Kontpo IIpakTn (uudpossbie) Buasl gesite1bHOCTH 00y4YaKOLIMXCH €
PAsIeIon | TeM Bcero | JbHBIE yecKue oOpaszoBarejibHbIE yuéToM padoyeil MporpaMMbl BOCITUTAHUS
n HPOTPAMMEL padoThI padoThI pecypchbl
/
1|
TpUTrOHOMETpHSL. DopmMyTHpPOBATH onpeneJeHust
TeopeMbt TPUTOHOMETPUYECKUX  (PYHKIUN _TYmBIX M
KOCHHYCOB 1 bubmuotexa LIOK IpPSMBIX ~ yIJIOB € BU3Y&JIbHOM  OIOPOM.
1 16 1 https://m.edsoo.ru/7f4 | dopMmyIHpoBaTH TEOPEMY KOCUHYCOB U TEOPEMY
CHHYCOB. 1lal2c CHHYCOB (C palyCcoM OMTHUCAHHON OKPYKHOCTH).
Pemerye Pemarb TpeyroapHUKM C ONOpOM Ha
TPEYTOJIbHUIKOB AITOPUTM Y4eOHBIX JCHCTBHIA.
Y4eOHbIe CUTYyallu, HAPABICHHBIE HA
(dopMupoOBaHUE HOBBIX 3HAHUM, B TOM UHCIIE
(bopMyIHpoBaTh HIIEH, TOHATHUS, THIIOTE3BI 00
00bEeKTax U SIBJICHUSAX, B TOM YHUCIIE PaHEE HE
U3BECTHBIX, OCO3HABAThH AC(PHUIINTHI
COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH,
TJJAHUPOBATH CBOE Pa3BUTHUE
2 IIpeodpasosarne 10 1 brbmiotexa LIOK OcBanBarb NOHSITHE peoOpa3oBaHus
To00HsL. https:/m.edsoo.rwW/7f4 | 1165106us. MiccnenoBaTh OTHOIIEHHE JTMHEHHBIX
Merpuueckue 1alle BNIEMEHTOB  GUryp HpuU  [peoOpa3oBaHUU
COOTHOUIEHH nogobus. HaxonuTh mnpuMepsl momoOus B
SIB OKpY’Karollen IeCTBUTEIBHOCTH.
OKPY)KHOCTH Pewamp 2eomempuueckue 3a0auu u 3a0a4u u3
PEAnbHOU HCUZHU € UCNONLI0BAHUEM NOOOOHBIX
Mpey20/1bHUKOS.
becena o coBpeMEHHOM cUCTEME HAyYHBIX
NpEeACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS YEJIOBEKA,



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IpUPOJBI U OOIIECTBA, TOHUMAHUN
MaTreMaTu4ecKo HayKu Kak cqepsl
YEJIOBEYECKOM EATENBHOCTH, dTAIOB €€
pa3BUTHUSA U 3HAYMMOCTH JUJIS Pa3BUTHS
LMBUWJIN3AI1UH, OBJIAJICHUEM S3BIKOM
MaTEMaTUKU U MaTEMaTHYECKON KYJIBTYpOil
KaK CpEJICTBOM MO3HaHUS MUpPA, OBJIAJCHUA
IIPOCTENIIMMH HABBIKAMH MCCIIEN0BATEIBCKON
JESITEIbHOCTH




Bexkropsl

12

bubmuoreka IIOK
https://m.edsoo.ru/7f4
1al2¢c

Hcnoab3oBaTh BEKTOPHl KaK HampaBlICHHbBIE
OTPE3KH, HCCJIeI0BATh reOMETPUYECKUMA
(mepemenienre) U Gu3NYeCKuid (CUiia) CMBICIBI
BEKTOPOB C OMOPOM Ha BONPOCHBIN IIAH.

3HaTh ompeneseHMss CyYMMbl U Pa3HOCTU
BEKTOPOB, YMHOXEHHUS BEKTOpa Ha YHCIIO,
HCCJIEI0BATh TEOMETPUUECKUH U (DU3HUECKH
CMBICIIBI ITUX OIIEepaLUi. Pemarn
FEOMETPUYECKHE 3aJayd C HCIOJIb30BAHHEM
BEKTOPOB.

PackaanbiBarb BEKTOP o JBYM
HEKOJUIMHEapHbIM  BekTopaM. Mcmosb3oBarh
CKaJIIPHOE MPOU3BEJCHUE BEKTOPOB, BHIBOAMTH
€ro OCHOBHBIE CBOWCTBA.

VYueOHbIe CHTYyalny, HalpaBJICHHBIC Ha
(dopMupoBaHNE TOTOBHOCTH MPUMEHSThH
MaTeMaTH4YeCKHe 3HaHUS B HHTEPECcax CBOETO
3JI0POBbs, BEJIEHU 3[0pPOBOTr0 00pa3a KU3HU
(3m0poBOe MHUTaHKE, COATAaHCUPOBAHHBIH
PEKUM 3aHATUHN U OTIbIXA, pEryssipHas
duznyeckas akTUBHOCTh), C(HOPMUPOBAHHOCTh
HaBbIKa peieKcuu, MPU3HAHUU CBOETO MpaBa
Ha OIIMOKY M TaKoTO K€ IpaBa JIpyroro
yeJI0BEKa

JlekapToBbI
KOOpAMHATBI
Ha TUIOCKOCTH

butmorexa [IOK
https://m.edsoo.ru/7f4
1al2c

OcBauBarhb MOHSITHE NPSIMOYIOJIBHOM CHCTEMBI
JIEKapTOBBIX KOOPAMHAT TOYKH.

HccaenoBarh ypaBHEHUE MPSIMOIM U OKPY>KHOCTH
Ha

BOIIPOCHBIN IIJIaH.

Haxogute LeHTp M paguyc OKpPYKHOCTH IO €€
YPaBHEHHUIO.

Pemiarp 3a7a4M Ha HAXOXKACHUE TOYECK

KOOPIMHA
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nepeceyeHus MpsMbIX

1 OKPY)KHOCTEH C TTIOMOIIBI0 METOa KOOPIUHAT.
Y4eOHble cUTyalll, HAPABICHHbIE HA
dbopmMupoBaHue YOSKICHHUS B HEOOXOIUMOCTH
HOBBIX 3HaHH, B TOM 4Hclie GOPMYITHPOBATH
WJICH, TIOHATHUS, THIOTE3hI 00 00BEKTaX U
SIBIICHUSX, B TOM YHCIIC paHee HE M3BECTHBIX,
OCO3HAaBaTh ACPUIIUTH COOCTBEHHBIX 3HAHUH U
KOMIIETCHTHOCTEH, IJIAaHUPOBATh CBOE PA3BUTHE

[IpaBuiibHBIE
MHOTOYTOJIbHUKH
JlnuHa
OKPY>KHOCTH U
IJI0MIAAb KpyTa.
Brruncnenue
IIomaaen

bubmuoreka IIOK
https://m.edsoo.ru/7f4
1al2c

DopMyJIMPOBATH  OIPEACIEHUE
MPAaBUIbHBIX MHOTOYTOJIbHUKOB,
HAXOUTh UX DJIEMEHTHI.
IToan30BaThCA MOHATHEM IINHBI
OKPYKHOCTH, BBEIIEHHBIM C
IIOMOIIIBKO HpaBI/IHLHHX
MHOTOYTOJIbHUKOB, ONpeAe/siTh

yucno ARnnuny nyru u

pajiMaHHyIO0 MEpYy yIja 1o
o0pasiry.

Jlunaktuyekast urpa, HarpaBlIieHHAs Ha
(dhopmupoBaHUE CITIOCOOHOCTH K
YMOIMOHATBHOMY U 3CTETUIECKOMY
BOCITPHSITHIO MaTeMaTHIECKUX OOBEKTOB, 3a/1a4,
PELIEHH, paCCYXIECHUM, YMEHUIO BUIETh
MaTeMaTH4YE€CKHE 3aKOHOMEPHOCTH B HCKYCCTBE
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J{BrkeHus
IJIOCKOCTH

bubmuoreka IIOK
https://m.edsoo.ru/7f4
1al2¢c

Pa3ouparsp IIPUMEPBHI, WLIIOCTPUPYIOILNE
NOHATHUA  JIBWJKEHUS, LEHTPOB U  Ocei
CUMMETPHUHU.

DopMyTHPOBATH ONPEIETICHUS
napajuIeIbHOTO MEPeHOca, IOBOPOTa U OCEBOU
CHMMETPHUH C BU3YyaJIbHON OMOPO.

[TpaxkTkyM, HarpaBIeHHbIN Ha popMUpOBaHUE
YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PEILICHUU
MIPaKTUYECKUX 3a/1a4 MaTeMaTUYECKON

HaIpaBICHHOCTH, OCO3HAHNEM Ba)KHOCTH
MaTeMaTH4eCcKOro 00pa3oBaHMs Ha MPOTSKEHUH
BCEH KHM3HU IS YCTIEIIHOM TIpoecCHOHATBHOM
NeATEIIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHI, 0CO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBHIyaJIbHON TPACKTOPUU
00pa30BaHMsl U JKU3HEHHBIX [UIAHOB C y4ETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEN
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IloBTOpEHUE,
0000111eHHE,
cucTeMaru3anus
3HAHUU

bubnuoreka [IOK
https://m.edsoo.ru/7f41

al2c

OnepupoBars NOHATHAMM: (Qurypa, ToOUKa,
npsimas, yroi, MHOTOYTOJIbHHUK,
paBHOOEAPEHHBII U PaBHOCTOPOHHHM
TPEYTOJIbHUKH, MPSIMOYTOJNbHBINA TpPEyrojbHHUK,
Me/iMaHa, OUCCEeKTpUca U BbICOTA TPEYroJIbHUKA,
napajuieiorpaMMm, — poM0,  IPSIMOYTOJIbHUK,
KBaJlpat, Tpaneuusi; OKpyKHOCTb, KacaTelbHas;
pPaBEeHCTBO U Mojpobue (Quryp, TPEeyroJbHUKOB;
[apajuIeIbHOCTb u NEPIEHUKYISPHOCTh
OPSIMBIX, YTOJd MEXAY HPSIMBIMH, CUMMETpPUS
OTHOCUTEJIbHO TOYKM U MpsIMOW; JJIMHA,
paccrositHMe,  BEIUMYMHA  yIia,  IUIOIIA[b,
HEPUMETP.
VY4eOHble CUTYalluH, HAIIPaBJICHHBIEC Ha
dbopMHupoBaHUE CITOCOOHOCTH 0CO3HABATH
CTPECCOBYIO CUTYaIlHIO, BOCIPUHUMATh
CTPECCOBYIO CUTYAIIUIO KaK BbI30B, TPEOYIOIINMA
KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE
pelieHus u aeucTBus, GopMyIHpoBaTh U
OLICHUBATh PUCKU U NIOCIIEACTBHUS,
dbopMHupOBaTH
OTIBIT

OBIIEE KOJIMYECTBO
YACOB I1IO
[TPOI'PAMME

68
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BEPOATHOCTD U CTATUCTHUKA.
TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
DJIEeKTPOHHbBIE
(uu¢posBbIe) Buapbl gesitesibHOCTH 00y4YarOIIMXCS €
KoummuecTBo yacos .. .
HaumenoBan o0pa3oBaTeJIbH yuéTom pabdoueii mporpaMMbl BOCIUTAHUS
Ne He pasiesioB ble
u U TeM pecypcsbl
/ NPorpamMMel Kontpo IIpakTn
I Bcero | abHbIE YyecKue
padoThI padoThI
IIpencrasnenue Bbu6morexa IJOK OcBauBaTh Ha 0a30BOM YPOBHE CHOCOOBI
AaHHBIX https://m.edsoo.ru/7f MPEJCTABICHUS CTaTUCTUYECKUX JaHHBIX U
415fdc YUCJIOBBIX MACCHBOB C TIOMOIIBIO TaOIuIl |
1 7 2 - IUarpaMMm C HCIONIb30BaHUEM aKTyalbHBIX U

BaXHBIX JIAaHHBIX (IeMorpaduuecKueaHHbIE,
MIPOU3BOJCTBO IPOMBIIITIEHHOM u
CEJIbCKOXO35IICTBEHHON MPOLYKLIHH,
00I1I€CTBEHHBIE U IPUPOAHBIE SBICHUA).

H3yuyaTb MeToaAbI pabOTHI ¢ TAOIUYHBIME U
rpadu4ecKUMHU NPEACTABICHUSIMH TaHHBIX C
MTOMOIIBIO IIU(PPOBBIX PECYPCOB B XOJI€
IPAKTHYECKUX PaloT (C HalpaBIIAIOIIEen
MTOMOIIIBIO).

becena, HanpaBieHHas Ha GOpPMUPOBAHUE
MHTEpECa K MPOIUIOMY U HACTOSIILIEMY
pOCCHIICKOI MaTeMaTUKH, IEHHOCTHBIM
OTHOLIEHUEM K JIOCTHKEHUSIM POCCUUCKHUX
MAaTE€MaTHKOB U POCCUNCKOM
MaTeMaTH4eCKOW LIKOJIbI, K UCTIOJIb30BaHUIO
STHUX JOCTIDKEHUH B



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

JIpYTUX HayKaxX W IMPUKIAIHBIX cepax

OnucarenbHas
CTaTUCTUKA

bu6mmoreka IIOK
https://m.edsoo.ru/7f
415fdc

OcBauBarb Ha 0a30BOM YPOBHE IIOHSITHA:
YUCIIOBOM Habop, Mepa LEHTPAIBHOMN
TEHJAEHIMH (Mepa LEeHTpa), B TOM YHCIE
cpenHee apupMeTHIecKoe, MeuaHa.
OnucepiBaTh  CTAaTUCTUYECKUE  JAHHBIE  C
IIOMOIIBI0  CPEIHEro  apuMeTHyeckoro u
MeauaHbl. Pemath 3amaun (C MCHOIB30BaHUEM
3pUTEIHHON HANIAIHOCTH W/WIN BepOaIbHON
OTIOPHI)

H3yuarb cBoiicTBa CcpeaHUX, B TOM YHCIE C
MOMONIbI0  MHU(POBBIX  PEeCypcoB, B  XoJe
MpakTHYeCKUX pabotT, (c  HampasistoLIel
TTOMOIIIBIO).

OcBauBarb Ha 0230BOM yPOBHE IOHSITHS:
HanOoJIbIIee U HAUMEHBIIIEE 3HAYEHUS YHCIOBOTO
MaccuBa, pa3Max.

YdeOHbIe CUTYaINH, HAlPaBJICHHbIC HA aKTHBHOE
yYacTHE B PEUICHUU TPAKTHUECKUX 32149
MaTeMaTU4eCKO HApPaBICHHOCTH, OCO3HAHUEM
B2KHOCTH MaTeMaTHYECKOTO 00pa30BaHus HA
MPOTSHKEHUU BCEH )KU3HU JIJIS YCIEIITHON
poeCCHOHALHON ACATEIBHOCTH U Pa3BUTHEM
HEOOXOMMBIX YMEHUH, 0CO3HAHHBIM BEIOOPOM H
MOCTPOCHUEM MHIAMBHYaTbHON TPACKTOPUHU
06pa3OBaHI/I$I U ) KXN3HCHHBIX IIJIAHOB C y‘IéTOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX
oTpeOHOCTEH

Crnydaiinast
U3MEHYHUBOCTh

bu6moreka IIOK
https://m.edsoo.ru/7f41

5fdc

Oceaueamsv ROHAMUA: YACMOMA 3HAYEHUL 6
maccuge  OAHHBIX,  SPYNNUPOBKA  OAHHUIX,
2UCMOo2pamma.
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Cmpoumbs cucmozpammsi no oopasyy
Oceausams cpaghuueckue
npeoCcmasieHus pasHvlx 6U008
CYYAUHOU USMEHYUBOCTNU, 8 MOM
yucie ¢ NoMowbio Yupposvix
pecypcos, 8 xo0e NpaKmu4eckol
pabombi.
Jlunaktudeckas urpa, OpueHTUPYIOIIAs B
JeSTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX MPEICTABICHHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHTHS YEIIOBEKA,
MIPUPOJIBI U O0IIIECTBA, TOHUMAHUEM
MaTeMaTH4YeCKOW HayKH Kak cqepbl
YeJI0BEUECKOM IeATSIIHHOCTH, DTAOB €€
Pa3BUTHUS U 3HAYUMOCTH JIJIST PA3BUTHS
HHUBUIN3AIUN, OBJIAJCHUEM SI3BIKOM
MaTeMaTHKHA U MaTeMaTH4eCKOM
KYJBTYPOH KaK CPEJICTBOM MO3HAHUS
MUpa, OBJIAJICHUEM MPOCTEHIINMU
HaBbIKaMHU HCCJIE0BATEILCKON
JIEATEIIbHOCTU




Beenenue B
Teopuio rpados

bubmuorexa IIOK
https://m.edsoo.ru/7f
415fdc

Ocsaueams nonamus: cpag, eepuiuna spaga,
pebpo  epagpa,  cmenenv  (8areHmHOCMb
séepuwiunvl), yenv u  yuxi.  Oceausams
nOHAmMUA: nymov 8 2page, 3U1epos nymov, 00X00
epagha, opuenmuposanmwiii cpagp.
Oocysxcoamov pewtenue 3a0auu Ha NOUCK
CYMMbl cmenenell 6epuiuH epagha, Ha NOUCK
obxoda  epagpa, Ha  nouck  nymeu 8
OpUEHMUPOBAHHBIX 2paghax ¢ Hanpasiaoujel
NOMOWbIO.
VY4eOHbIe CUTYaIlNH, HallPaBJICHHbBIE HA
(dhopMUpOBaHUE TOTOBHOCTH MTPUMECHSITh
MaTeMaTH9IeCcKUe 3HaHUSI B HHTEPECax CBOETO
37I0POBBS, BEICHHSI 3[0POBOTO 00pa3a KU3HU
(3mopoBoe muTaHue, COATAaHCUPOBAHHBIN PEKUM
3aHATHU U OTJBIXA, peryisipHas pu3ndecKas
aKTHBHOCTH), COPMHUPOBAHHOCTHIO HABBIKA
pednexcuu, mpu3HaHUEM CBOETO MpaBa Ha
omKOKY M TAKOTO e MpaBa APYroro 4esoBeKa

BeposrHocTh
M 4acToTa
CIIy4aitHOTO
COOBITHS

bubnuoreka
LHOK
https://m.edsoo.ru/
7f 415fdc

Oceaueamp nOHAMUA: CIYUAUHBIL ONLIM U
cyyatHoe coovimue, Maio8eposmuoe u
npaKkmu4ecku 00CmosepHoe coovimue.

H3yuams 3nauumocms  MAan08eposMHbLIX
cobvimuil 6 npupode u obujecmee

HA BAJCHBIX NpUMEPax
(aéapuu, necuacmmubvie cry4au, 3auuma

YueOHbIC cUTYyaIlNH, HAMPABJICHHBIE Ha
MIPUMEHEHNE MaTEMaTHYEeCKUX 3HAHUU TS
perIeHus 3aad B 00J1aCTH COXPAaHHOCTH
OKPYXKaIOIIEeH cpeibl, TUTAHUPOBAHUS
MOCTYIKOB U OIIEHKH X BO3MOXKHBIX
MOCJICACTBHH ISl OKPYXKAIOIIEH Cpesibl,

NnepCcoHAIbHOU UHGOpMayUL, nepeoaid OAHHbIX).
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OCO3HaHHEM ITI00aJIBLHOIO Xapakrepa
HKOJIOTMYECKUX MPOoOJeM U MyTel ux
pelieHus

O06001enue,
cucTEMAaTH3AI1l
W 3HAHUN

bubnuoreka
HOK
https://m.edsoo.ru/
7f 415fdc

IHoBTOpPATH H3yyeHHOE U BBICTPaMBaTh
CHUCTEMY 3HaHHIA.

Pemarp 3aga4m Ha NPEICTABICHUE U ONTMCAHUE
JAHHBIX c IIOMOIIbIO M3YyYEHHBIX
XApaKTEPUCTHUK C HAIPABIAIOIIEH TOMOLIBIO.
OO0cykaaTbp npUMepbI CIIy4aiHbIX
COOBITHI, MAJTIOBEPOSITHBIX M MMPAKTUYECKU
JIOCTOBEPHBIX CIIy4alHBIX COOBITUM, UX POJIH
B IIPUPOJIE U KU3HHU YEJIOBEKA

[IpakTuky™m, HanpaBJIeHHBIA HA (HOPMHUPOBAHUE
TOTOBHOCTHU K I[GI\/'ICTBI/IHM B YCIIOBUAX
HeomnpeaenéHHOCTH, TOBBIIICHUIO YPOBHSI CBOEH
KOMIIECTCHTHOCTH 4Y€PE3 MPAKTUICCKYIO
NesITeNIbHOCTh, B TOM YHCIIE YMEHUE YYUTHCS Y
JIPYTHUX JIIOACH, MpruoOpeTaTh B COBMECTHOM
NesITeIbHOCTH HOBbIE 3HAHMSI, HABBIKU U
KOMIICTCHIIMU M3 OIIbITAa IPYTUX

OBLLEE

KOJIMYECTBO
YACOB IIO
[TPOTPAMME

34
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8 KUIIACC

JJIeKTPOHHbIE
(undposbie) Buapl nesiteJibHOCTH 00yYAKOIMXCH €
Koaun4yecTBo yacoB . B
N HaunmenoBaun o0pa3oBaTebHbI yuéToM padoyeil NporpaMMbl BOCIIMTAHUS
]
He pasiesioB e pecypcsl
I H TeM Kontpo IIpakTu
/ NMPOrpamMMslI Bcero | abHBIE YyecKue
I padoTbI padoThbI
[ToBrOpenue bubnuoreka LHOK
OcBauBartb Ha 0a30BOM YpPOBHE CHOCOOBI
Kypca 7 Kiacca https://m.edsoo.ru/7
£4171h) MIPEICTABICHUS] CTATUCTHUYECKUX JIAHHBIX U
- YHUCIOBBIX MAacCCHBOB C IIOMOIIBIO TaOmuI] u
JUarpaMM C HCIIOJIb30BAaHUEM aAKTYAJIbHBIX U
BaYKHBIX JTAHHBIX (nemorpaguueckue
| 4 JTAaHHBIE,IPOU3BOJCTBO IIPOMBIIIIEHHON "
CEIIbCKOXO35IICTBEHHOU MIPOAYKIUH,

00IIIECTBEHHBIC W TIPUPOTHBIC SIBICHHMS ).
N3yuars MeToabI pabOTHI ¢ TAOIUYHBIMU U
rpaduYeCcKUMHU MPEICTABICHUSIMU JaHHBIX C
MOMOIIBIO IIU(PPOBBIX PECYPCOB B X0J1€
MPAKTHYECKUX paloT (C HarpaBIIsIoIen
MTOMOIIIBIO).

becena, nanpaBneHHas Ha popMupoBaHHe
TOTOBHOCTH K BBITIOJTHEHHUIO O0s13aHHOCTEH
rpaX<J1aHWHA U peaju3alliy €ro Mnpas,
IIPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBaHMS PA3IMIHBIX CTPYKTYP,
SBJICHUH, IPOLEAYP I'Pa’KJAHCKOro 00IIecTBa
(manpumep, BBIOOPHI, OPOCHI), TOTOBHOCTHIO K
00CYKJICHHUIO 3THYECKUX ITPOOIIEM, CBI3aHHBIX C
MIPAKTUYECKUM NIPUMEHEHUEM JTOCTHKEHUI
HAayKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-
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OTUYCCKHUX
MMPUHIUIIOB B ACATCIBHOCTU y‘léHOFO

OmnucarenpHas
CTaTHUCTHKA.
PacceuBanue
JAHHBIX

bubmnoreka
LHOK
https://m.edsoo.r
w7 4171b2

OcBauBarb Ha 0a30BOM YpOBHe TIOHSITHS:
YUCI0BOM HabOp, Mepa LEHTPAIbHOW TeHCHIIUN
(Mepa 1ueHTpa), B TOM 4HCIE CpelHee
apupMeTHYecKoe, MeIMaHa.
OnuceiBaTh  CTAaTUCTUYECKUE  JAaHHBIE  C
MOMOIIBI0  CPEJHEro  apu(MeTHdyeckoro u
Menuanbl. Pemarb 3amaun (C HMCMOJIb30BaHHUEM
3pUTENIbHON HaIVISAHOCTH  W/uinu  BepOaibHOU
OTIOPBI)
Juanor o He0O6X0UMOCTH B (POPMUPOBAHUN HOBBIX
3HAaHUH, B TOM 4ucie popMyaupoBaTh UJIEH,
MOHSTHS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM
YHCJIe paHee HE U3BECTHBIX, 0CO3HABATh A€(PUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH,
TIAHUPOBATH CBOE PA3BUTHE
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MHuoxecTBa

bubmuoreka 1JOK
https://m.edsoo.ru/7
4171b2

OcBauBaTh NOHATHS: MHOXXECTBO, JJIEMEHT
MHOYKECTBA, IIOJIMHOKECTBO.

BbInoJgHATH omepanun HaJl
MHOYKECTBAMU: O0bETUHEHHE, TIEpeCceUeHHE,
nornonHeHue (mo oopasiy). Menosb3oBars
CBOWCTBA: IEPEMECTUTEIBHOE, COUYETATEIbHOE,
pacTpeaenuTeNbHOe, BKITFOUEHUS (C
UCTIONB30BAaHUEM BU3yaTbHOW OTIOPHI).

Junaxkrtuyeckas Urpa, HalpasJICHHAs HA
(dhopMHUpOBaHKE CITOCOOHOCTH OCO3HABATH
CTPECCOBYIO CHTYAIIUIO, BOCIIPHHUMATH
CTPECCOBYIO CHTYAIIHIO KaK BBI30B, TPEOYIOIINI
KOHTpMEp, KOPPEKTUPOBATH IIPUHUMAECMBIC
pelieHus u aeucTBus, GopMyIHpoBaTh U
OLICHMBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH
OIIBIT

BepositHOCTB
CIIy4aiiHOTO
COOBITHS

Bbubmuoreka 1JOK
https://m.edsoo.ru/7
417162

Oceausamsp nonamusa. ciy4auuvill ONbIM U
cayuatinoe codbvimue, Mai08eposimHoe U NPaKmuy
docmosepHoe cobvimue.

H3yuamo  3nauumocmv  Mano8epOSMHBIX
cobvimuii 6 npupode u odwecmee

HA BAJICHBIX NpuMepax (asapuu,
Hecuacmuvle cryuau, 3auwuma nepconanbHol
ungopmayuu, nepedaia OaHHbHIX).

H3yuamp ponv knaccuueckux 6eposmuoCHHbIX
Mooeneli(MoHema, uepalbHas KoCms) 6 meopuu
sepoamuocmeti. Haonrooamo u uzyuwame uacmomy)
cobvimuil 8 NPOCMuvlLX
9KCNEPUMEHMAX, 8 MOM YUCTe C NOMOWbIO
Yupposwix pecypcos, 6 Xxooe npaKkmuyeckou
pabomoi

PCKU
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Y4eOHbIe CUTYyaIH, HAIpaBJICHHBIE HA
(dbopMHpOBaHUE TOTOBHOCTU PUMEHSTh
MaTeMaTU4YeCKUE 3HAaHUS B MHTEPECAX CBOETO
37I0POBbSI, BEJICHHS 3[0POBOTO 00pa3a KU3HU
(3m0poBo€ NUTaHKE, COATTAHCUPOBAHHBINA PEKUM
3aHSATHUH U OT/AbIXa, peryispHas Gpusnueckas
aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
pednexcuu, mpu3HaHUEM CBOETO MpaBa Ha
OIHUOKY

Y TaKOT'0 K€ IIPaBa JPYroro 4eJoBeKa

BBenenue B
Teopuro rpados

bu6muoreka 1[OK
https://m.edsoo.ru/7
f417fb2

Ocsauseams nouamus: cpagh, eéepuwuna epaga,
pebpo  epagha, cmenemb (6anenmnocmo
sepuiunsl), yeno u yuki. Oceausamv noHaAmMuUA:
nyme 6 epage, 3iiepos nyms, 00x00 epaga,
OpUEHMUPOBAHHYLIL 2pAd).
Oobcysrcoams peuwrenue 3a0a4u Ha NOUCK CYMMbl
cmenenell eepuiul 2pagha, Ha NOUcK 06x00a
epaga, Ha nouck nymeii 8 OpUeHMUPOBAHHBIX
epagax ¢ Hanpasaaouell NoOMowbIo.

[TpakTukyMm, HarpaBIeHHbII Ha GOPMHUPOBAHUE
CIOCOOHOCTHU K 3MOLIMOHATIBHOMY U
ACTETUYECKOMY BOCIPHUATUIO MaTEMAaTUUYECKUX
00BEKTOB, 33a/1a4, pEIIeHU, pacCyKICHUH,
YMEHMIO BUAETh MaTEMAaTUUYECKUE
3aKOHOMEPHOCTHU

B ICKYCCTBE

Ciyyalinble
COOBITHS

but6moreka [JOK
https://m.edsoo.ru/
7f417fb2

Ocsausams NOHAMUA 63AUMHO
NPOMUBONONIONCHbIE COOLIMUSA, ONnepayuu Hao
cobvimuamuy,  oOveOuHenue U  NepeceyeHue
cobvimuii, Ouazpamma  Diunepa  (Durepa—
Benna),  cosmecmuvlie  u  HecoeémecmHvle
cobvimus. H3yuame meopemvl 0 8eposmuHocmu
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00veduHenuss  08yx  cobvimuii  (hopmynvl
cnoxcenuss  gepoamuocmeti). Yuacmeosamv 6
00cyJcOeHuU  peuleHuss 3a0ayu, 8 MOoM Yucie
meKcmogule 3a0auu Ha onpeoeneHue
seposamnocmell  00beOUHeHus U nepeceyenus
coobimuli ¢ NOMOWDBIO  YUCTAO0BOLU  NPIMOL,
ouazpamm  Dilnepa,  Gopmynvl  ClOHCEHUs
8EpPOSIMHOCMEI.
[TpakTHKyM ¢ OpUEHTAIMEH Ha TPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW JJIS1 PEIICHUs 3a/1a9 B
001acTH COXPaHHOCTH OKPYXKAIOIIeH Cpelibl,
TUTAHUPOBAHUS TTOCTYTIKOB M OIIEHKU X BO3MOKHBIX
MOCIIEACTBHH JUIsI OKPYXKAIOIIEH cpeibl, 0CO3HAHUEM
[100QJTBHOTO XapaKTepa dKOJIOTUYECKHUX TIPOOIeM |
IyTEN UX PEIICHUS

O0001menue,
cUCTEMATH3AIl
WS 3HAHUU

bubnuoreka
LHOK
https://m.edsoo.r
u/7 f417fb2

VYdeOHble CUTYallMH, HallpaBJICHHbIE Ha
(opMHpOBaHUE YCTAHOBKM HAa aKTUBHOE
y4acTHE B PEUICHUH MPAKTHUECKUX 3a1a4
MaTeMaTH4ecKoi HapaBIeHHOCTH, OCO3HAHUEM
BOXHOCTH MaTeMaTH4ecKoro o0pa3oBaHus Ha
IIPOTSKEHUHU BCEU KU3HU IS yCIEIIHON
poQeCCHOHATLHON AEATEIBHOCTH U Pa3BUTHEM
HEOOXOIMMBIX YMEHUH, 0CO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIMBHIYaIbHON TPACKTOPHUU
00pa3oBaHMA 1 )KU3HEHHBIX IJIAHOB C YUETOM
JMYHBIX HHTEPECOB

1 00IIIECTBEHHBIX OTPEOHOCTEHN
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OBILIEE

KOJIMYECTB
34 2 1
O YACOB
I10
[NTPOT'PAMME
9 KJIACC
Ne HaumenoBan DJIEeKTPOHHbIE
He pasiesioB ugposbie
pal (ipp ) Buabl 1esiTeJJbHOCTH 00y4aI0IIUXCS C
I U TeM Kosmm4ecTBo yacos o0pa3oBarTe/IbH . .
y4€ToM padoyeil MporpaMMbl BOCIIUTAHUSA
/ NPOrpaMMblI bl € pecypchl
n
Bcero KonTpo | IIpakTn
JbHBbIE | YecKHe
padoThl | paboThI
Pemiarp 3aga4m Ha IpEICTAaBICHUE U ONIMCAHUE
JTAaHHBIX C TOMOIIIbIO M3YUYEHHBIX
Bubmiorexa XapaKTePUCTHK (¢ MCTIONTB30BaHUEM
4 [OK BU3YaJIbHON OIOPBHI).
hitps://m.cdso0.r Bukropuna, HarpaBneHHas Ha popMupoBaHue
w7 f41a302 PHHa, Hatlp PMIP

CHOCOOHOCTH K SMOIIMOHAILHOMY U
9CTECTUYCCKOMY BOCHPHUATUIO MATEMATUYCCKUX
00BEKTOB, 3a/1a4, pEIICHUH, pacCyKICHUH,
YMCHHUIO BUACTh MAaTCMAaTHYCCKUC
3aKOHOMEPHOCTH

B HICKYCCTBE
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OJeMEHTHI
KOMOMHATOPUKHU

bubmuoreka 1JOK
https://m.edsoo.ru/7
f41a302

OcBauBarb Ha 0a30BOM YpPOBHEe TIOHSITHS:
KOMOMHATOpHOE IIPABUJIO YMHOXEHHUS,
yVOOpSiAOUEHHAss  mapa, Tpoilka  OObEKTOB,
NepeCTaHOBKa, (akropuan uwuciaa, COUYETaHUE,
YUCJIO COYETaHUM, mpeyzonvruk llackans.
PemiaTe npocreiilmme 3aga4M Ha nepeyrcIeHUE
VIOOPSIOUEHHBIX Map, TPOEK, IepeuynucIcHHue
IIEPECTAaHOBOK M COYETaHUM  DJIEMEHTOB
Pa3IMYHBIX MHOXECTB (110 00pasiy).

Pemats npocreifime 3a1a4y Ha IPUMECHEHUE
YHCJIa COYETaHHM B asireOpe (COKpaméHHoe
yMHOXeHHe, ouHoM HproToHa) (¢
HaMPaBJISIOUIeH TOMOLIBIO).

Y4eOHbIC CUTYyaIIMH, HAITPABJICHHBIC HA
(dbopMupoBaHUE HOBBIX 3HAHMIA, B TOM YHCJIE HA
yMeHue GopMyIUpOBaTh UJICH, TTOHATHS,
THUIIOTE3BI 00 OOBEKTAX M SIBICHHSX, B TOM YHCJIE
paHee He U3BECTHBIX, 0CO3HABAThH ACHUITUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH,
IIJIAHUPOBAThH CBOE

pa3BUTHE

I'eomeTpuueckas
BEPOSITHOCTD

bubmuoreka 1JOK
https://m.edsoo.ru/7
f41a302

Ocsausamp nonamue ceomempuyeckou
seposmuocmu. Yuacmeoeams 6 o6cyycoenuu
PpeuieHus 3a0auu Ha HaxoxcoeHue
8eposmMHOCmell 8 ONbIMAX, NPeOCMABUMbIX KAK
8b100p MOUEK U3 MHO20Y20IbHUKA, KpYed,
ompesKa unu 0yeu OKPY#CHOCMU, YUCTI08020
NPOMENCYmKa

Y4yeOHnle CUTyalluy, HAIIPaBJICHHBLIC HA
(dhopMUpOBaHHE TOTOBHOCTH K JICHCTBUSIM B
YCIIOBUSIX HEONPENEIEHHOCTH, TOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3
IIPAKTUYECKYIO JESITEIIBHOCTD, B TOM YHUCIIE



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YMEHHUE YUUThCS Y APYTHX JHOEH, TpHoOpeTaTh
B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKU

Y KOMIIETEHIUU U3 OIbITa APYTUX

HWcnwiTanus
bepnymim

bubmuoreka 1JOK
https://m.edsoo.ru/7
f41a302

OcBauBarb Ha 0a30BOM YpPOBHe TNOHATHS:
UCIIBITAHWE,  JJEMEHTapHOEe  COObITHE B
ucnelTaHun  (ycrex M Heyjgada),  cepusd
WCNBITAHUM, HACTYIUIEHME [IEPBOIO  ycIexa
(Heymaun), cepust uCipITaHU bepHyrum.
becena, nanpasnenHas Ha GopMUpOBaHUE
OpPHUEHTAIINH B JICATEIILHOCTH Ha COBPEMEHHYIO
CUCTEMY Hay4YHbIX IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKa, IPUPOIbI
1 o01IecTBa, MOHUMAaHUEM MaTeMaTH4eCKO
HAyKU Kak cepbl YeTOBEUECKOH AeITeIbHOCTH,
ATaroB e€ pa3BUTHS U 3HAYUMOCTH AJIs
Pa3BUTHA HUBUIIN3AlIUHU, OBJIAJICHUCM SA3bIKOM
MaTeMaTUKU U MaTeMaTHYeCKOM KyJIbTYpOi Kak
CPEICTBOM TO3HAHMS MHUPA, OBJIAICHUEM
MPOCTEHIIIMMH HaBBIKAMU MCCIIEI0BATENLCKOM
JeSITEIIbHOCTH
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Crnyyaiinas
BEJIMYMHA

bubmoreka 1HOK
https://m.edsoo.ru/7
41a302

OcBonte Ha 0a30BOM YypOBHE IOHATHS:
Cly4daiiHas BEJIMYMHA, 3HAUYCHHUE CIIy4alHOU
BEJIMYMHBI, PaCPEACICHUE BEPOSITHOCTEN.
[IpakTukyMm, HarpaBIeHHbIH Ha GOPMUPOBAHHE
TOTOBHOCTH IPUMEHATh MAaTEMATUYECKUE 3HAHUS
B MHTEPECAX CBOETO 3/10POBbs, BEICHHUS
30pOBOTo 00pasa *KU3HM (3I0POBOE MUTAHNUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHSATUN U OT/IBIXA,
peryisipHasi pu3nyeckasi akTUBHOCTB),
c(OpMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MIPU3HAHUEM CBOETO IPaBa Ha OLIMOKY U TaKOTO
K€ IIpaBa IPyroro 4eaoBeKa

0O0001EeH
ue,
KOHTPOJIb

10

bubnauoreka
HOK
https://m.edsoo.r
u/7 f41a302

IHoBTOpPATH M3y4eHHOE u
BBICTPaUBATh CHCTEMY 3HAHU.

PemaTs 3aga4u Ha IPEICTABICHUE U ONTUCAHNE
JAHHBIX. Y4YeOHbIC CUTYyAIINH, HAIIPABJICHHBIE HA
(hopMHpoBaHUE YCTAHOBKH HA aKTUBHOE y4acTHE B
peIIeHUHU PAKTUYECKUX 3a]1a4 MaTeMaTHYeCKOM
HaNpaBJIE€HHOCTH, OCO3HAHUEM BaKHOCTH
MaTeMaTH4IeCKOTo 00pa30BaHMs Ha MPOTIKECHUU
BCEH JKM3HU JJI YCIEITHOW PO eCCHOHATBLHOM
JESTETLHOCTH M pa3BUTHEM HEOOXOIMMBIX
YMEHH, 0CO3HAHHBIM BHIOOPOM U MOCTPOECHUEM
WHAUBUAYAIbHON TpaeKTOpUU 00pa3oBaHUs U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 00IIIECTBEHHBIX MOTPEOHOCTEH

98
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