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[lexuno -2023

PabGouast mporpamma mo yueOHOMY mipeameTy «MatemaTuka» (6a30BbIiA
ypoBeHb) (mpenMeTHass oOmacth «MartemaTtuka W uHGOpMaTHKay) (maiee
COOTBETCTBEHHO — I[porpaMmMa II0 MaTeMaThKe, MaTeMaThKa) BKJIIOYaAEeT
MOSICHUTETIbHYIO 3alUCKy, cojepxaHue OOydeHHs, MIIaHUPYEMBbIE pe3yJIbTaThl
OCBOEHUS MPOTPaAMMBI [0 MaTEMaTHUKE.

HOSACHUTEJBbHASA 3AIIUCKA.

[Iporpamma no matemaTuke g oOydaronuxcs 5—9 kiaccoB pa3paboTaHa
Ha ocHoBe ®PI'OC OOO. B nporpaMmmMe no MaTeMaTUKE YUTECHBI UJICU U MOJT0KECHUS
KOHIICTIIIUY Pa3BUTHUS MaTeMaTHYecKoro oopasoBanus B Poccuiickoit deaepariuu.

[IpeameToM MaTeMaTHKU SBIAIOTCS (QyHAAMEHTAIbHBIC CTPYKTYPBI HAIIIETO
MUpa — TMPOCTPAHCTBEHHbIE (HOPMBI M KOJUYECTBEHHBIE OTHOIIEHUSA (OT
NPOCTEHININX, YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, [0 JOCTATOYHO
CIIOKHBIX, HEOOXOMMMBIX IS Pa3BUTHS HAyYHBIX H TMPUKIATHBIX HJIEH).
MatemMatuyeckue 3HaHUSI OOECIEUYMBAIOT MMOHMMAHUE MPHUHIIMIIOB YCTPOWCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCIPHUSITHE W  HUHTEPIPETALUIO
COLIMAJIBHOM, SKOHOMHUYECKOW, MOJUTUYECKON MH(pOPMALNH, JAI0T BO3MOKHOCTh
BBITIOJTHATH PACU€ThI M COCTABIIATh AJITOPUTMBI, HAXOUTh U PUMEHSATH (POPMYIIHI,
BIIAJICTh MPAKTUYECKUMH NPUEMAMHU T€OMETPUUYECKUX M3MEPEHUM M TTOCTPOCHUH,
YUTaTh WH(OpPMAIMIO, TIPEICTABICHHYIO B BUJE TAOJMII, AUarpaMM U TpaduKoB,
XKUTh B YCIOBUSAX HEONPEACIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4yalHbIX COOBITUM.

N3yuenne wmaremaTtvikd (GopMUPYET y OOYYarONIMXCS MaTeMaTUYeCKUM
CTWJIb MBIIUICHUS, TPOSBISIIONINIICS B OMPENENEHHBIX YMCTBEHHBIX HaBBIKAX.
OOy4arommuecs 0CBauBalOT TaKUE MPUEMBI U METOJIbI MBIIIJICHHSI, KAaK HHIIYKIUS U
JeAyKIusi, 0000IIeHne W KOHKpETHU3aIus, aHallu3 W CHHTE3, KiIacCUpUKAIUSI U
cuctemaTusanmsi, adctparupoBanue W aHajgorus. OOBEKTHI MaTEMaTHYECKUX
YMO3aKTIOYCHUH, TIpaBWia WX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BbIpaOOTKE yMeHUsi (OpMYIUpOBATh,

00OCHOBBLIBAThL H NOKa3bIBATh CYXIACHUS, TCM CaMbIM Pa3BUBAIOT JIOTHUYCCKOC
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MBIIUICHHE. Nzyuenne MaTeMaTUKH o0OecrieunBaeT dbopmupoBanue
AJITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHWE YMEHUH JIEHCTBOBAThH
10 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIE M KOHCTPYHUPOBATH
HOBbIE. B mporecce pelieHus 3a1a4 — OCHOBOM Y4e€OHOM JIeSITEIbHOCTH Ha YPOKax
MaTEMaTHKU — Pa3BUBAIOTCS TBOpUYECKasl U MPUKIIAAHAs] CTOPOHBI MBIILIJICHHUS.

OOyueHne mareMaTuke Ja€T BO3MOXKHOCTh pa3BHBaThb Yy OOydYaroIIUXCs
TOUHYIO, PallMOHAIIbHYI0 U WH(OPMAaTUBHYIO pedb, YMEHHE OTOHMpaTh Hambosee
MOJIXOJISIIINE SI3bIKOBBIEC, CHMBOJIMUECKUE, TpauuecKkrue CpecTBa Al BHIPAKEHUS
CYXJCHHUI U HArJsSAHOTO UX MPEICTABICHHUS.

[Ipy wu3yyeHUHM MaTEeMAaTUKH OCYILIECTBISETCS O00Ilee 3HAKOMCTBO C
METOJJaMU TIO3HAHUS JCHCTBUTENBHOCTH, TMPEACTABICHUSAMU O TMpeAMeTe U
METOJIlaX MAaTeMaTUK{, HMX OTIWYMH OT METOJOB JPYTUX €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MATeMaTUKU JJi1 PELIeHUs
HAyYHBIX U MPUKJIAJHBIX 33]a4.

[IpuopureTHbIMU LEISIMU OOYyYEHHSI MaTeEMaTHKE B 5—9 Kitaccax sIBISIOTCS:

(dopMupoBaHrE IEHTPATHHBIX MATEMATUYECKUX TMOHATHI (YUCII0, BEIUYUHA,
reoMeTpuyecKas ¢urypa, epeMeHHas, BEPOSATHOCTb, GyHKIMA),
00ecreurBaIIUX MPEEMCTBEHHOCTh UM IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00yYaIOLUXCS;

MOJIBEJICHUE O0YYaIOMMXCsl Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MAaTUKH U OKPYXAloUIero MHpa, MOHMMaHUE MAaTeMAaTUKH Kak
gacTH 00IIel KyIbTyphl YEIOBEUECTBA,

Pa3BUTHE MHTEIIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydYarolmuxcs,
NO3HABATEJIIbHON  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHUSI, UHTEpeca K U3YYEHUIO MAaTEMaTUKU;

dopmupoBanre (yHKIIMOHATHLHOW MaTEMAaTHUYECKONH TPaMOTHOCTH: YMEHHSI
pacmo3HaBaTh ~ TPOSBICHHUS ~ MaTEMaTHYECKUX  TOHATHHA, OOBEKTOB W
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYCHUH IPYTUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,

q)OpMyJ]I/IpOBaTB HUX Ha A3BIKC MAaTCMAaTHUKU U CO3JaBaTb MaTEMAaTHYCCKUE MOACIIN,
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MPUMEHSITh OCBOEHHBI MaTEMaTHUYECKUW ammapar JJisl PElIeHUs] MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/la4y, WHTEPOPETUPOBATh M OLECHHUBATh MOJYYEHHBIE
pPE3YJIbTATHI.

OCHOBHBIE JIMHUU COJEP>KAHUS MPOTPaMMBI 110 MaTeMaTUKe B 5—9 Kiaccax:
«Yucna u  BblUUCHEHHS», «Anredpa»  («Airedpanueckue  BBIPAXKEHUSY,
«YpaBHeHHsI U HepaBeHCTBa»), «Dynkuun», «I'eomerpus» («I'eomeTpuueckue
burypel W UuX CBOWCTBa», «l3MepeHHME TEOMETPUYCCKUX  BEITUYHHY),
«BeposiTHOCT, U cTaTUCTUKA». JlaHHBIE JWMHUK Pa3BUBAIOTCS MNapaJUIEIBHO,
KaXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJJHAKO HE HE3aBUCHUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ U B3aUMO/JICUCTBUMU.

Conepxkanue mnporpaMmbl IO MaT€MaTUKE, pacnpeAcia€éHHOEe MO Toaam
o0Oy4eHHus, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCcaM O0ydaromuecs: o0paiiaiuch HEOJIHOKPATHO, YTOObI
OBJQJICHUE MATEMaTUYECKHMMHU TIOHSATUAMU M HABBIKAMU OCYIIECTBISAIOCH
MOCJIEIOBAaTEIbHO WM TMOCTYNAareabHO, €  COOJIIOJIGHHEM  MpUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJIUCh B OO0 CHUCTEMY
MaTEeMaTUYeCKUX TMPEACTaBICHUN O00yJarouuxcs, pacmupsis U yriyosss eg,
o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

B coorBerctBun ¢ ®I'OC OOO wmarematruka sBISIETCS 00s3aTEIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00111er0o oOpa3zoBanusd. B 5-9 knaccax
MaTeMaTHuKa TPAJUIMOHHO U3YYaeTCs B paMKaxX CIECAYIONUX y4eOHBIX KypCOB: B
5-6 kmaccax — Kypca «MaremaTtuka», B 7-9 kjaccax — KypcoB «Auredopa»
(BKJIFOYAsi DJIEMEHTHl CTAaTUCTUKU W TEOpPUM BeposiTHOCTEN) u «l'eoMeTpusy.
[Iporpammoii MmO MaTeMaTHKE BBOJUTCS CaMOCTOSITCIbHBIM YyYeOHBIM KypC
«BeposITHOCTh U CTATUCTUKAY.

OO0miee YUCIO YacoB, PEKOMEHJIOBAHHBIX [IJII M3YYECHHUS] MAaTeMaTHUKHU
(6a30BBIN YpOBEHB) HA YPOBHE OCHOBHOTrO oO0IIero oopazoBanus, — 952 gaca: B 5
kiacce — 170 gacoB (5 4dacoB B Henenw), B 6 kiacce — 170 gacoB (5 4dacoB B
Hezeno), B 7 kimacce — 204 gaca (6 dacoB B Hepenmo), B 9 kimacce — 204 gaca (6

4acoB B HeJelto), B 9 kiacce — 204 gaca (6 4acoB B HEJEIIO).
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W3yuyenne wmaTeMaTMKu Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
HAIpPaBJIEHO HA JIOCTH)KEHHE OOy4YaloIMMUCS JUYHOCTHBIX, METAIPEIMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHUS YIEOHOTO IIpeMeETa.

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS IMPOrpaMMbl [0 MaTEMaTUKE
XapaKTEPU3YHOTC:

1) naTproTHUECKOE BOCIIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K IMPONUIOMY M HACTOAIIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpa’kJJaHCKO€ U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN IpaKJaHUHA U PEAM3aluU €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyZl0BOE BOCTIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUU NPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEH JKM3HU I YCHENIHOW TpodeccHoHambHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTUYeCKOEe BOCITUTAHHE:

CIIOCOOHOCTBIO K HOMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O MO3HAHUS:

OpUEHTalMEl B JIEATEIIBHOCTM Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
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IpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKON HayKu Kak cdepbl YelIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYJIBTYpPOH KaK CpelCTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIBCKON
NEATEIbHOCTH;

6) ¢usznueckoe BOCIUTAHUE, (QOPMHUPOBAHUE KYJIbTYpbl 370POBbS H
YMOIIMOHAIIBHOTO OJIArONOTYYHs

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTHYECKUE 3HAHUSA B HHTEpPECaX CBOETO
30pOBBS,  BEJIEHUS  3A0pOBOro  obOpa3a KM3HM  (300pOBOE  IMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA PeQPIIECKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ MpaBa Ipyroro 4YeJI0BEKa;

7) DKOJIOTUYECKOE BOCITUTAHHE:

OpHEHTalMel Ha MPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JJIA pelieHus 3a1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXKAIOWIEH Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKTepa 3KOJOTHYECKUX MPO0JIeM U yTel UX pelleHus;

9) anmanrtanus K H3MEHSIOIMMCS YCJIOBHUSIM COLMAIBHOM M TPUPOAHOU
Cpelbl:

TOTOBHOCTBIO K JIEWCTBHUSM B YCIIOBUSAX HEOIPENEIEHHOCTH, NMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO NeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpEeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyaMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(DUIIUTBI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATb

CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
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MPUHUMAEMbIE PEIICHUS W JCHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKA U
MOCIIEACTBHSI, (POPMHPOBATH OIIBIT.

B pesynbTate ocBOeHHUS MpOrpamMMBbl 10 MaTEMaTHKE HAa YPOBHE OCHOBHOTO
oOmero ob6pazoBanusi y oOydaromerocs: 0yayT chOpMUPOBAHBI METAPEIMETHBIC
PE3YIIbTaTHI, XapaKTepPU3yIOIINecs OBJIaZICHHEM YHHUBEPCATbHBIMU
MO3HABATCIIBHBIMU  JICHCTBUSMH,  YHHUBEPCAJbHBIMA  KOMMYHHKATHBHBIMU
JNCHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

YHuBepcaapHbIC MTO3HABATEIBHBIC JCUCTBUS 00ECIIeYNBaIOT (DOPMUPOBAHHE
0a30BBIX KOTHUTHUBHBIX MPOIECCOB O0YYaIONINXCs (OCBOCHHE METOIOB TO3HAHHMSI
OKPYXaIOIEr0o MUpa, MPUMEHEHUE JIOTUYECKHUX, HCCIIEI0BATEIbCKUX OIepalu,
yMeHu# paboTaTh ¢ HHPOpPMALIHEH).

VY oOyuaromierocs OyayT chopMHUpOBaHbBI CIAEAYyIOIUME Oa30BbIC JTOTUUECKUE
JEHCTBUS KaK 9YacTh YHUBEPCATBHBIX MTO3HABATEIBHBIX YICOHBIX JCHCTBHIA:

BBISIBJISITH M XapaKTePU30BaTh CYMIECTBEHHBIC MPU3HAKH MATEMATHUECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAITUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpPMYyIUpOBaTh U  MpeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISBIIATH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM W
poTUBOpeYMs B (haKkTax, JaHHBIX, HAOMIOJCHUSAX W YTBEPKICHHSX, MpEjIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHIA;

MIPOBOJIUTH BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTUKH, JETYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

pa3dupaTrh J0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPXIACHUU (TIPSIMBIE M OT
MPOTUBHOTO), TPOBOJIUTH  CAaMOCTOSATEIHLHO  HECIOXKHBIC  JIOKa3aTeIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BHICTpAWBATh apTyMEHTAIIMIO, IMPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,;

BBIOMpPATh CHOCOO perieHus y4eOHOW 3amaur (CpaBHUBATH HECKOJIBKO

BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
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CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Y  oOyuwatomerocsi  Oyayr  chOpMHUpPOBaHBI  cleAyroliue  0a3oBbIe
HCCJICIOBATENILCKUE JICUCTBUS KAaK dYacTh YHHBEPCAIBHBIX T03HABATEIHHBIX
y4€OHBIX JIEHCTBHIA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAO0BATENbCKUI HMHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

OPOBOJUTH IO CAaMOCTOATENBHO COCTABJICHHOMY IUIaHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIbLIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

CaMOCTOSITENIbHO (POpMYIUPOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE IMIPOIEcca, a TaKXKE BBIIBUTATh
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

VY obyuaroierocst OyayT copMUpOBaHbl YMEHHS paboTaTh ¢ MHpOpMaluen
KaK 4acTh YHUBEPCAJIbHBIX NTO3HABATEILHBIX YU€OHBIX JIEHCTBUIA:

BBISIBIIATh HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIWU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHMS 3a]1a4H;

BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh (QopMy mpeacTtaBieHus UHGOPMAUM U WUTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMKM TI0 KPUTEPHUSAM, TPEITIOKEHHBIM
yYHUTENIeM WU CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

YHuBepcaabHbIC KOMMYHUKATHBHBIC JCHCTBUSA o0eCITeYnBarOT
c(hOpPMHPOBAHHOCTH COIMAIIBHBIX HABBIKOB O0yUYarOIIHXCH.

Y oOyuatomerocst OyayT chOpMHUPOBAHBI YMEHHUS OOIIEHUS KaK dYacTh

YHUBEPCAIbHBIX KOMMYHUKATUBHBIX Y4E€OHBIX JEHCTBUM:
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BOCIPUHUMATH U (POPMYIUPOBATH CY>KICHHS B COOTBETCTBHH C yCIOBUSIMU
U LeIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX U MHCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOAy PELICHMS 3a/auyd U
MOJIYYEHHBIM pe3yJibTaTaMm;

B X0Jie 0OCY>KJE€HUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaEMOU TEMBbI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3iMuMe W CXOJCTBO IMO3UIIUNA, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

VY oOyuaromerocs OynyT cGOpMHUPOBAHBI YMEHMSI COTPYIHHYECTBA Kak
4acTh YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YU€OHBIX JIEHCTBUIA:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIUBHyAIbHOU
paboTHI MPHU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

OPUHUMATh LE€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThI, pacrpeaeiiarTh BUAbI paldOT, JIOroBapuUBATHCS, OOCYXKIATh
MIPOIIECC U PE3ybTaT PadO0ThI, 0000IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TIPyNHoBbIX (¢opMax padoTel (oOcyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI M JIPYTHE), BBIIOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMHU KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMO/ICHCTBUS.

VYHUBepcanbHbIE PEryJISITUBHBIE IEHCTBHUS O00ECHEeurBaIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HAaBBIKOB JIMYHOCTH.

VY o6yuaromerocst 0yayT copMHUpOBaHBI YMEHHS CaMOOPTaHU3AIMH Kak
YaCTh YHUBEPCABHBIX PETYJISTUBHBIX YICOHBIX TCUCTBUIL:

CaMOCTOATENIbHO COCTaBIIATh IUJIaH, aJTOPUTM pELIEHUs 3aJadu (WM €ro

4acTh), BBIOMpATh CIOCOO pEIIeHUus ¢ YYETOM HMEIOUIUXCS PEeCcypcoB U
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COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHuit ¢ ydéToM HOBOM MH(popMaIiu.

VY oOyuarorierocst 0yayT copMUpPOBAHBI YMEHUS CAMOKOHTPOJIS KaK YacTh
YHHUBEPCAIbHBIX PErYISTUBHBIX YICOHBIX ACHCTBHIA:

BJaJIeTh CIOCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IPoLiecca U pe3yibTaTa
pelIeHuss MaTeMaTUYECKOH 3a1auH;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJa4H,
BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JCATEIBHOCTH IMOCTABICHHON LIEIU U
YCIIOBUSIM, OOBACHSTh IPUUYUHBI TOCTHKEHUS UM HEJOCTHXKEHMSI LIETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

[IpeameTHBIE  PE3yNBTATBl  OCBOCHHSI IPOTPaMMBbl 10  MaTEMaTUKE
IPEJICTaBJICHbI 110 T0JlaM O0YYEHHs B paMKaX OTJEJIbHBIX YUYEOHBIX KypcoB: B 5—6
Kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anredpay,
«I'eomerpus», «BEpOATHOCTD U CTATUCTUKA.

®opMbl yuéTa padodeil mporpaMMbl BOCIIMTAHUA

Pabouas mporpamma Bocnutanus MBOY «I'umnazuss Ne 1 - Ilentp
oOpa3oBaHUs» peaju3yeTcss B TOM YHCJI€ U 4Yepe3  HCIOJb30BaHHE
BOCIIUTATEILHOTO  MOTEHUHAIa  YPOKOB  MaTEMAaTHKH. Ora  paborta

OCYIIIECTBIISICTCS B CICAYIOMHMX (opMax:
— TloOyxnenue oOydarommxcs cOOMIOaTh HAa YpOKE OOIICHPHUHSITHIC

HOpPMBl ~ TIOBEACHUS,  NpaBWwia  OOIIEHHS  CO  CTaplIUMHU
(memarormuecKuMu pabOTHUKaMM) 151 CBEPCTHUKAMHU
(oOydaromMmucs),  NPUHUMIIBI ~ Y4EOHOW  JUCUUIUIMHBI U
caMOOpraHU3aluy.

— IlpuBneueHue BHUMaHUSA OOYYAIOIIMXCA K LIEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha ypoKaxX MPEeIMETOB, SIBIICHUW, COOBITHI uepes:

— oOpalmieHne BHUMAaHHS Ha SIPKUAX JEATENCH KyJIbTYpbl, CBS3aHHBIX
C U3y4YaeMbIMH B JaHHBIM MOMEHT TE€MaMH, Ha TOT BKJaJ,
KOTOpPBIA OHM BHECIM B pPa3BUTHUE HAIEW CTpPaHbl U MHUpa, Ha
NOCTOWHBIE MOJAPAXKaHWsI NPUMEPHl HMX JKU3HMW, HAa MOTHBBI HX
MOCTYTKOB.

— Hcnonp30BaHue  BOCHUTATENBHBIX  BO3MOXHOCTEH  COJEpIKAHUS
yaeOHOrO mpeamera it (OPMUPOBaHHMS y  OOYYAIOIIMXCS
POCCUHCKUX TPaAULMOHHBIX JIyXOBHO-HPABCTBEHHBIX 151
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COIMOKYJBTYPHBIX IIEHHOCTEH dYepe3 MOoa00p COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTCHHS, MPOOJEMHBIX CHUTyallMid A1 OOCYXKICHHS B
KJ1acce.

NuumuupoBanue o0OCYKICHUN, BBICKa3bIBAHUN CBOETO MHCHWSI,
BBIPAa0OTKH CBOETO JMYHOCTHOTO OTHOIIEGHUS K HM3y4aeMbIM
COOBITHSIM, SIBICHUSM, JIUIIaM, TPOU3BEACHUSM XYI0KECTBEHHOM
JUTEPATYPhl U HCKYCCTBA.

Bxitouenue B ypoK UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT
moj/iepkaTh MOTHBAIIMIO OOYyYaIOMMUXCS K TIOJYYCHHIO 3HAHWM,
HATOKUBAHUIO  TMO3WTUBHBIX  MEXKJIMYHOCTHBIX  OTHOIICHHH B
KJlacce, TOMOTAl0T YCTAaHOBJICHHIO JOOpOKeTIaTeNbHOW aTMocheps
BO BpeMs ypoKa.

[IpumeHeHne Ha  ypoOKE  HMHTEPAKTUBHBIX  (GopM  paboTHI,
CTUMYJIUPYIOIINX TO3HABATCIIEHYI0O MOTHBAIIUIO OOYYaIOIIUXCS.
[Ipumenenne TpynmoBoi pabOTHI WU padOTHl B Mapax, KOTOPHIC
CIIOCOOCTBYIOT ~ pPa3BUTHIO HABBIKOB KOMAaHIHOHW pabOTBHl M
B3aUMOJICCTBUIO C JIPYTUMH OOYYarOITUMUCAH.

Boibop u wucnonb3oBaHME Ha ypOKaxX METOJIOB, METOJUK,
TEXHOJIOTUNA , OKa3bIBAIOIIMX BOCIUTATEIIbHOE BO3JICHCTBUE Ha
JUYHOCTh B COOTBETCTBUHM C BOCHUTATENIBHBIM HJEAJIOM, ILIEIBI0 U
3ajlayaMyd BOCITUTAHUSI.

NuannmupoBanne W TMOJACPKKA HMCCIIEIOBATEIBCKON eATeILHOCTH
IIKOTPHUKOB B (opMe  BKJIIOYEHUS B  ypPOK  Pa3IMYHBIX
HCCIIETOBATEbCKUX 3aJlaHui, 9TO JaeT BO3MOXHOCTb
oOydJaronumMcs TPUOOPECTH HABBIKM CaMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECKOW  MpOOJIeMbl, TEHEpUpOBaHUA U  OGOPMIICHUS
COOCTBEHHBIX THIIOTE3, YBAXUTEIHHOTO OTHOIICHHUS K YYKUM
uaesM,  MyOJMYHOTO  BBICTYIUJICHUS,  apTyMEHTHUPOBAHUS U
OTCTaWBaHUSI CBOCH TOYKH 3PEHUS.

YcTaHOBICHUE YBAXUTENBHBIX, JOBEPUTEIBHBIX, HEPOPMAaIbHBIX
OTHONIICHUN MEXKIYy Yy4YUTEIeM M YYECHUKAMH, CO3JIaHHE Ha ypOKax
AMOITMOHAIEHO-KOM(OPTHOU CpPEIIbI.

PabGouas nporpamma y4yeOHoro kypca «MaremaTuka» B 5—6 kJaccax.
HOACHUTEJBHASA 3AIINCKA

[TpuopuTeTHBIME TIEISIMU O0yUEHUSI MaTEeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

POIOJKEHNE (POPMHUPOBAHKS OCHOBHBIX MAaTEMAaTHUCCKUX TOHATHI (YHCIIO,

BEJIMYMHA, TeoMeTpuyeckas Qurypa), oOecrneuyuBarolMX [PEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus O0yUarOIINXCS;

Pa3BUTHE MHTEIIEKTYaJbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydYaroluxcs,

MO03HABATEIBLHOU AKTHUBHOCTH, HCCJICA0OBATCIbCKUX YMCHI/If/'I, HHTCPCCAa K U3YyYCHHUIO
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MaTE€MaTUKH;

. MOJIBEJICHUE OOYYaroMIMXCs Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA;

. (¢opMupoBanre (yHKIMOHAJIBHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHMS
pacro3HaBaThb MaTEeMaTHMYECKHE OOBEKTHl B pEajbHBIX KU3HEHHBIX CUTYalUsX,
IPUMEHATH OCBOEHHBIE YMEHHUS JIJIs1 PELICHHS TPAKTUKO-OPHUEHTHPOBAHHBIX 3a1a4,
WHTEPHPETUPOBATh IMOJIYYEHHBIE PE3yJbTaThl U OLEHUBATH UX HA COOTBETCTBUE
IPAKTUYECKON CUTYalUH.

OCHOBHBIE JIMHUM COJIEp)KaHUs Kypca MaTeMaTuku B 5—6 Kijaccax —
apudmeTrnyeckass U TE€OMETpUYECKas, KOTOpbIE pPa3BUBAIOTCS MapajlieibHO,
Ka)KJ1asl B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aUMOJACHCTBHM. TaKke B Kypce MaTEMaTHKHU
IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH ajNreOpbl U ONUCATEIbHON CTaTUCTHKHU.

N3ydenue apupMeTnueckoro mMaTepuana HAuMHAETCsl CO CUCTEMAaTU3alluu U
pa3BUTHS 3HAHWW O HATYpaJbHBIX YHCIIAX, MOJYYEHHBIX HA YPOBHE HA4aJIbHOTO
oOmiero oOpazoBanus. [Ipyu 3TOM COBEPIIEHCTBOBAHUE BHIYMCIUTEIBHON TEXHUKU
U (POpPMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM
BBIUMCIUTENbHON KYJIbTYphl, B YaCTHOCTU C OOY4YEHHMEM IMPOCTEHIIMM HpuéMam
IPUKUAJIKA U OLICHKU PE3YJIbTATOB BBIYMCICHUMN. V3ydeHue HaTypalbHBIX YHCEI
npoJoiKaeTca B 6 Kilacce 3HAKOMCTBOM C HayajdbHBIMU TOHSATHSMU TEOPUU
JETUMOCTH.

Hauano u3yueHusi OOBIKHOBEHHBIX W JECATHYHBIX JpoOEil OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tan B OCBOECHUM JIpOo0eil, Korjaa MpoucXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMU, MOHATUSAMU TeMbl. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
JIpoOeil B MOJHOM 00BbEME MPEANIECTBYET U3YUYEHUIO JECATUYHBIX JIpoOei, 4To
1EJIeCO00pa3HO € TOYKU 3PEHUsl JIOTMKM H3JI0KEHUS YHUCIOBOM JIMHUHU, KOTJa
npaBwia JEHCTBUM € JIECATUYHBIMU JAPOOSIMH MOXKHO OOOCHOBAaTh YXKe
U3BECTHBIMHM QJITOPUTMAaMH BBIMOJIHEHUS JAEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HaKOMCTBO C JIECATHUYHBIMU IPOOSMU PACIIMPUT BO3ZMOKHOCTH AJII TOHUMaHUS
OOy4YarOIIMMUCS MPUKIAJIHOTO TPUMEHEHUSI HOBOW 3alKCH MPU U3YYEHHUH JIPYTUX
MIPEAMETOB U MPHU MPAKTUYECKOM MCIOab30BaHuU. K 6 Kiaccy OTHECEH BTOpOM
3Tall B HW3Y4YEHHM JpoOei, TIle MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB
CpaBHEHHS U TpeoOpa3oBaHUsl JApoOed, OCBOCHHE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKMA BBIYUCICHUI, B TOM 4YHCIIE€ 3HAYCHHI
BBIPKEHUI, COACPIKAIIUX U OOBIKHOBEHHbBIE, U JECATUUYHBIE JPOOH, YCTAHOBIICHUE
CBSI3eM MEXAy HUMH, pACCMOTPEHHE MPUEMOB pelIeHus 3a1a4 Ha ApoOu. B Hagane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOEHHOCTBIO HW3YYEHHSI TMOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCEN
ABJIIETCSI TO, YTO OHM TAKXK€ MOTYT PacCMaTpUBATbCAd B HECKOJIBKO 3TaroB. B 6



13

Kjlacce B Hayaje u3ydyeHus Tembl «llojoKuTenbHble W OTpULATENBHBIE YUCIA»
BbiAeisieTcss noarema «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULATEIbHBIMM  YHMCIAaMH M JCHCTBUSAMH C  IOJIOKHUTEIbHBIMA U
OTPULIATEIBHBIMU YHCIAMHA IPOUCXOAUT HAa OCHOBE COJEPIKATEIBHOIO IMOAXOMA.
OTO MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYarOIIUXCSl MPAKTUYECKU
CO BCEMH OCHOBHBIMHU MOHATHSIMH TEMBI, B TOM YHCJIE€ U C PABUJIAMU 3HAKOB IIPH
BBIMIOJTHEHUH apu(METHUECKUX JeicTBUM. M3yueHue palnMOHATbHBIX YHCEN Ha
ATOM HeE 3aKOHYMTCS, a Oy/eT NPOAOKEHO B Kypce ajireOpsl 7 Kiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/au B 5—6 KilaccaxX HCIOJIb3YIOTCA
apupmernyeckue npuémsl pererus. [Ipu oTpaboTKe BEIUNCIUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUAOB: 33Ja4d Ha
JBWKEHUE, HA YacTH, HA NOKYNKHA, Ha pabOTy M MPOU3BOAUTEIBHOCTh, Ha
IPOLEHTHI, HA OTHOIIEHUs ¥ niponopiuu. OOy4daromuyecs 3HaKOMSTCS ¢ TpUuéMaMu
pemieHus 3aaad  nepedopoM BO3MOXKHBIX BapUaHTOB, YydaTcs paboTaTth cC
uH(popManuen, NpeCcTaBIeHHON B (hopMe TaOIUI] WIIA JUATPAMM.

B mporpamme yueOHOoro Kkypca «MaremaTuka»  MOpeIyCMOTPEHO
(dbopMHpOBaHUE MPONENECBTUUECKUX alreOpanyeckux MpejacTtaBieHuil. bykBa kak
CUMBOJI HEKOTOPOIO 4YHCJa B 3aBHCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJUTCSI TOCTEIIEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO MCIOJB3YETCS MPEkKIE
BCErO JUIsl 3alMCH OOIIMX YTBEPKACHUM W MPEeIIoKEHUH, POopMyll, B YHACTHOCTH
JUTSl BBIYMCTIEHUSI TEOMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTEISH YUCIIA.

B nporpamme ydeOHOoro kypca «Martematuka» NpeACTaBiI€HA HarjsaHas
reoMeTpus, HallpaBJICHHAs HA  pa3BUTHE o0pa3Horo MBIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3YyYEHHUHU T€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIIHO-TIPAKTUYECKOM
YpOBHE, OMHUPAETCA Ha HarJIsAHO-00pa3HOEe MbIIUIEHHE o0yvaromuxcs. bonbias
pOJIb  OTBOAMUTCS  IPAKTUYECKOM  JEATEIbHOCTH, OIBITY, OSKCIEPHUMEHTY,
MoieapoBaHuto. O0yyaroniecs: 3HaKOMATCA C T€OMETPUUYECKUMHU (pUrypamMu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(PUTYpaUUsIMHU, ydaTcs
M300pakaTh MX Ha HEJIMHOBAHHOW M KIIeTYaTOM Oymare, paccCMaTpuBalOT HX
IIPOCTENIINE CBOWCTBA. B mponecce W3ydeHUs HArJSIIHOW T€OMETPUM 3HAHMA,
MOJIyYCHHBIC OOYYalOIMMUCS HAa YPOBHE HAYaJIbHOTO OOIIEro oOpa3oBaHUf,
CUCTEMATU3HUPYIOTCS U PACILIHPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjaccax H3y4yaeTcsi MHTErPUPOBAHHBIN
npeamer «MareMatukay, KOTOpPbIM BKIIOYAET apu(METHUECKHl MaTepual u
HATJSAHYI0O TEOMETPHIO, a TaKXKe IMPOIEAeBTUUECKUE CBEACHUS U3 alureOpsl,
AJIEMEHTHI JJOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

Ha wusydenue yuyebHoro kypca «Maremaruka» otBoautcsi 340 yacoB: B 5
kiacce — 170 gacoB (5 dacoB B Henmenwo), B 6 kimacce — 170 gacoB (5 4acoB B
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HEJIEITIO).

COJAEPXKXAHUE OBYUEHUA
5 KUIACC

HarypajbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa Hatypanmbhbix uymcen. Yucimo 0. M3obpaxkenwue
HaTypaJIbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[lo3urmonHas cucteMa cuucieHus. Pumckas Hymepanuss Kak MOpUMED
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecATHUHas CUCTEMAa CUUCIICHHS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPAJIbHBIX YUCEI C HYJEM.
Cnoco0Obl cpaBHeHUs. OKpyTiaeHUEe HATypaIbHbIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKMCEN, CBOMCTBO HYJS MPU CIOKEHUU. Bbruutanue
KaK JeicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHE HAaTypaJIbHBIX YMCEJl, CBOMCTBA
HyJd W C€IUHUIBI TpU YyMHOXKEHUHU. JlemeHue Kak JeicTBUEe, OOpaTHOE
yMHOX€HUI0. KOMIIOHEHTBI AEHCTBH, CBSA3b MEXAy HUMU. [IpoBepka pesynprara
apupmMeTHiecKoro naeucTBusa. llepemMecTuTenbHOE M COUYETATEIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OyKB Jj1si 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHUCH
CBOMCTB apu(METUUYECKUX JTCUCTBUM.

JlenuTenu W KpaTHbIC YMCIA, pa3joKeHHWE Ha MHOxuTenu. I[Ipocteie u
coctaBHble yncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM. 3aluCh 4YHUCIAa B BHUJIE CYMMBbI
pa3psIHBIX CIaraeMbiXx.

YucnoBoe BbIpaKE€HHE. BpIUKMCIEHHME 3HAYEHWM YHCIIOBBIX BBIPAXKECHUH,
MOPSAIOK  BBINIOJHEHUsT — JelcTBUM.  Mcnonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEePEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienrie o JpodW Kak CcrocoOe 3amucu YacTH  BEJWYUHBI.
OObikHOBEHHBIE ApoOu. IIpaBuibHBIE W HempaBuiibHblE ApoOu. CmemraHHas
Ipo0b, TpENCTaBlIEHWE CMEIIAaHHOW NapoOM B BHJE HENPABUIBLHON apodu u
BBIJICJICHUE IICJIOM YaCTH YMCIIa U3 HEMpaBWIbHOW apobu. M3o0paxeHue apoodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poOu. CokparieHue apooet.
[IpuBenenue npodbu kK HOBOMY 3HaMmeHaTeo. CpaBHEHUE APOOEi.

CnoxeHve W BbIYMTaHUE JIpoOeil. YMHOKEHUE U JIeJICHHE ApoOei, B3auMHO
obOpatHble qpodu. HaxoxkaeHne 4acTy 1e0To U IEJI0T0 0 €ro YacTH.

Hecsatuunas 3anuchk apoOeit. [lpencraBieHue aecsATUYHOW ApoOW B BUJE
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OOBIKHOBEHHOH. M300pa’keHue MeCATUYHBIX ApoOei TOYKaMHU Ha YHUCIOBOM
npsMoil. CpaBHEHUE NECITUYHBIX IPOOEH.

Apudmernueckne ACHCTBUA C JACCATHYHBIMH JApoOsimu. OKpyrieHue
JECATUYHBIX APOOECH.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amauy  apudmernyeckuM crmocobom. Pemienue
Jorudeckux 3aaad. PemeHue 3amad mepeGOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBanue npu petieHuu 3aad TaOIuI] U CXEM.

Pewmienne 3amad, coaep)KallMX 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYHMHBI:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HA, KOJHMYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEpPEHHs: MacChl, 00BbEMa, IICHBI, PACCTOSHUS, BpeMEHH, CKOpocTH. CBs3b
MEXIY €IMHULIAMU U3MEPEHUS KaXI0W BEIMYUHBI.

Pemenrie OCHOBHBIX 3aJ1a4 Ha APOOU.

[TpencraBieHne qaHHBIX B BUJIE€ TAOJIUL], CTOJIOUATHIX AUATPAMM.

Harnsanas reomerpusi

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsmas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTB, KpyT. Yrou. [Ipsmon,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JlnvHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBL. J[JIMHA JTOMaHOH, IEpUMETP
MHOTOYTOJIbHUKA. 3MepeHne U MOCTPOEHUE YIIIOB C OMOIIbIO TPAHCIOPTHUPA.

Harnsinaele mnpeacTtaBieHuss O (uUrypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBaApaT, TPEYTOJbHUK, O PAaBEHCTBE PUTYP.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(UTypanuii U3 4actei mpsiMOi, OKPYKHOCTH Ha HETMHOBAHHON W KJIETYATON
Oymare. Mcrnosnib30BaHrE CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes nOPSIMOYroJibHUKA M  MHOTOYTOJBHUKOB, COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4YHCJEe (UTYp, U300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHUIBI N3MEpEeHHs IUTOIIA/IH.

HarnsinHele nmpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: NPSIMOYTOIbHBIM
rapajvieIenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  mpocTEHIIUX
MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapaenenunena. Co3maHue Mopenen
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepUaoB).

OOBEM mnpsMOYroJibHOrO Napajuienenunena, kyba. EauHunbl n3mepeHus
o0BEMa.

6 KIIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCIIAMHU.
YucrioBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonp30BaHne MpH  BBIYMCICHUAX IIEPEMECTUTEIBHOIO M COYETATEIBHOTO



16

CBOMCTB CIJIOKEHUS W YMHOXEHHS, paCIpPE/IEUTEIbHOIO0 CBOMCTBA YMHOXKEHUSI.
OxpyriaeHue HaTypaabHbIX YHCEIL.

Jlenutenu u KpaTHBIC YUCia, HAUOOJIBIIUN OOIIUN JEIUTENh U HAaUMEHBIIIEEe
oO1ree kpaTHoe. [lenMMocTh CyMMBI U pOou3BeieHus. [{ereHne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAs1 JIPOOb, OCHOBHOE CBOWCTBO JPOOH, COKpAIICHHE APOOCH.
CpaBHeHue u ynopsiiounBanue apobeit. Pemienne 3aqau Ha HAXO0XKIEHUE YaCTU OT
1EeJI0oro M IeNoro mo ero yactu. [IpoOHoe 4Yuciao Kak pe3yibTaT JIeJICHUS.
[IpencraBienue necITUUHON JpOOU B BUE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
Mpe/ICTaBICHUs] OOBIKHOBEHHOU ApOOM B BHUJIE ACCATUYHOU. JlecaTuunbie 1podu u
METpHUYECKasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSIMH.

OtHomienue. [leneHwe B JaHHOM OTHOIIEHWM. Macmrad, Tponopius.
[IpuMeHeHue MPONOPLUIA PU PELICHUN 3a7a4.

[Tonsatue npoiieHTa. BoruuciaeHre npoieHTa OT BEJIMYUHBI U BEJIMUUHBI 110 €€
MPOIIECHTY. BbIpakeHne MpPOLEHTOB ACCATUYHBIMU JIpoOsimu. PemeHue 3agad Ha
MPOIIECHTHI. BeIpakeHnEe OTHOIICHUS BEJIMYMH B MPOIICHTAX.

IHonoxuTebHbIE H OTPHIATEIbHBbIE YHCIA

[TonoxurenbHble U OTpULATENbHBIE yuciaa. Llenplie ynucna. Moayinp 4wucina,
r€OMETPUYECKasl HWHTepHpeTauus Moayis uyucia. H3o0paxxkeHue uucen Ha
KOOpAMHATHOM  mpsAMou.  YucnoBele  npoMexyTku. CpaBHEHHME  YHCEIL
ApudmMernueckue TeUCTBUS C MOJIOKUTEILHBIMU U OTPUIATEIIbHBIMU YUCIIAMH.

[IpsiMoyroJibHAsl cucTeMa KOOpAMHAT Ha MiIocKocTu. KoopauHaTel TOUKM Ha
I0cKocTH, abcuucca u opauHarta. [loctpoenue Toduek u Guryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

BykBeHHBbIEe BbIpaKEeHUS

[Ipumenenue OykKB g 3alUCH  MAaTEeMaTHYECKUX  BBIPAKCHUU |
npemnoxxennii. CBolicTBa apu@mMeTHIeCKUX AeHCTBUN. BykBEeHHBIE BBHIpOKEHUS U
YHUCJIOBBIE TIOJICTAHOBKH. DByKBEHHBIE pPaBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KoMroHeHTa. Dopmysibl, (GOpMyJibl MEpUMETpa W IUIOMIAAN MPSMOYTOJIbHUKA,
KBajJpaTa, o0bEMa mapasesnenumneaa u Kyoa.

PemieHne TekCTOBBIX 33124

Pemenue TekCTOBBIX 3amad  apudMeTHueckum  crnocoboM. Pemienue
JIOTUYECKUX 3a1ad. Pemienne 3aaau nepedopoM BCceX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3amau, coaepKalux 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI:
CKOPOCTb, BpeMS, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOUTEIILHOCTh, BpeMs, 00BEM paboThl. EMuHUIEI W3MEpeHUus: MaccChl,
CTOMMOCTH, PAaCCTOSIHUSI, BpPEMEHH, CKOpocTH. CBsi3b MEXKIYy €IWHHUIIAMU
WU3MEPEHUS KaXI0U BEITMUNHBI.
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Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHHEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, POLIEHTAMU; PEIICHHE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLICHTHI.

OneHka W TPUKUAKA, OKpyrieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPAKEHUM T10 YCIIOBUIO 3a1a4H.

[TpencraBieHre AaHHBIX C MOMOIIBIO TaOmul W auarpamMM. CrtonOuaTeie
arpaMMbl: YTEHUE U OCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Harnsianas reomerpust

Harnsgnele npencraBieHuss o (GUIypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

B3auMHoOe pacnonoxkeHue ABYX MPSAMBIX Ha IIOCKOCTH, MapajliebHbIE
npsiMble, MEPIEHIUKYISIPHBIE MpsiMble. V3MepeHue pacCTOSHMIA: MEXIy ABYMs
TOYKaMU, OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJIpaTHOU CETKE.

M3mepeHre W TMOCTPOECHHE YIVIOB C IIOMOINBIK TpaHcnoptupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeThIpEXYTOJIBHUK, IIPUMEPBI
YETHIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. M3oOpaxeHue reoMeTpuyeckux (pUryp Ha HEJIMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JHUHEWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoOroyroipHuka. IloHsTue momanu ¢QuUrypel, €IUHULBI
u3MepeHus miomanu. [IpubnmxénHoe n3Mepenue miomagn Guryp, B TOM 4UcCIie
Ha KBajapaTHOU ceTke. [IpubnmkEHHOE H3MepeHne TMHBI OKPY>KHOCTH, TUIOIIA U
KpyTa.

CummeTpusd: LIeHTpasbHasi, OceBasi ¥ 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harusinabeie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajuienenunen, ky0, mpusma, NuUpaMuja, KOHYC, LMIMHAp, Lap U cdepa.
N3o00paxkenne nmpocTpaHCTBEHHbIX Guryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHHUKOB,
nuIMHApa U KoHyca. Co3gaHue Mojelield MPOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

[Tonsarne o0béMa, eauHUIBI U3MepeHus o00béMa. OOBEM NIPAMOYTOJIBLHOIO
napajienenumneaa, kyoa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI
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JInuHOCTHBIE pe3yJbTAaThl OCBOCHHMS MpOrpamMMbl y4eOHOTO Kypca
«MaremaTrkay XapakTepu3yroTcs:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHXKEHHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPakJIaHCKOro 0OIIecTBa (HarpuMmep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTM)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWM BCEH JKM3HM Ul YCIELHOW MpodeccHoHaNbHOU
JESATEIIbHOCTH M Pa3BUTHUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM MHIUBUIYAIBHOU TPAEKTOPUHU 00pPa30BaHUs M )KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) hcTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYID CHCTEMY Hay4YHBIX
IpeJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOAbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH KakK c@epbl 4YelIOBEYECKOH
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH JJI Pa3BUTHS LIMBUIIM3ALIMH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHUYECKOW KYyJIbTypOoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usuveckoe BocnUTaHME, (POPMHMPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3J0pOBOE  TMHTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs (Qu3nUecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
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IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eJoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW cpenapl, IUIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM WX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM UHCJIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyeckue aelcTBUA:

e BEISIBJISITh U XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHHUSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (OpMyIupoBaTh M  MPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

¢ BEISIBIISITD MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU u
npoTuBopedrss B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKIACHUSIX, MpeJarath
KPUTEPUU JJI BBIABICHUS 3aKOHOMEPHOCTENW U TPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (MPSIMBbIE U OT
MPOTUBHOTO), MPOBOJAUTHL  CaMOCTOATEIBLHO  HECJIOXKHBIE  JOKa3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh ApPTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
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KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

¢ BBIOMpATh CIOCO0 pelmieHusi y4eOHOM 3afaud (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXOMAIIUA C  Yy4E€TOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

®ICIIOJIb30BAaTh BOMIPOCHI KaK MCCIIEIOBATENbCKANA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

®[IPOBOJUTHh IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAaHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;

®CaMOCTOSITENFHO (HOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjbTaTam
IPOBENEHHOTO  HAOMIOJIEHMS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHHIA;

®[IPOTHO3HPOBATh BO3MOYKHOE PA3BUTHE IIPOLECCA, a TAKXKE BBIABUTATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHUN B HOBBIX YCIIOBHSIX.
Pabora c nndopmanueii:

®BBLIABIISITH HEIOCTATOYHOCTh M  HM30BITOYHOCTh HMH(POPMALHMH, JaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

®BLIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

eBBIOMpaTh GopMy TIpeACTaBieHUs HWHPOPMAIMK ¢  HILTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, JTuarpaMMaMu, HHOHM rpauKoil 1 uX KOMOUHAIUSIMU;

®OIICHUBATh HAAEKHOCTh HHGOPMALMU 10 KPUTEPHUSIM, NPEIIOKEHHBIM
YUUTEIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

®BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W IMHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATH ITOJIy4eHHBIA PE3YJIbTAT;

®B X0Ji¢ 00CYXJIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

®[IPE/CTABIATh PE3YIbTAThl PEIICHUS 33a4H, SKCIIEPUMEHTA, HCCIEA0BaHUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTALUU U OCOOEHHOCTEN ayUTOpUU;
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®[IOHMMATh U HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBHUIYaTHLHOU
paboTHI NPU PENICHUN YUEOHBIX MaTEMaTUYECKHUX 3a/1aY;

®IIPUHUMATH IEJIb COBMECTHOM JIE€ATEIHHOCTH, MIAHUPOBATH OPTaHU3AIUIO
COBMECTHOI paboOThI, pacrpenemisTh BUAbl pabOT, JTOroBapuUBaThCs, OOCYXKIaTh
MPOIIECC U PE3YNIBTAT PAOOTHI, 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

ey4yacTBOBaTh B TpynmoBbIX (opmax paboTel (0OCyXaeHUs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYpPMbl U JPYTHE), BBIIOJHITH CBOI YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaHJbI, OIICHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.
PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusauus:
®CaMOCTOSITEIBHO COCTABJIATh IUIAH, AIrOPUTM pElIeHUs 3aJadyd (WU €ro
4acTh), BBIOMpATh CMOCOO peHieHus ¢ Y4Y4ETOM HMEIOIINXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
®BJIaJIETh CIOCO0AMU CaMONPOBEPKU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
pElIeHUs] MaTeEMaTUYECKOH 3a1auH;
®[IPE/IBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPU PEIICHUH 3aJa4H,
BHOCUTb KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
®OLICHNBATh COOTBETCTBHUE PE3YJIbTATA IESITENBHOCTH IOCTABICHHON LEIU U
YCJIOBUSIM, OOBSICHSATh TPUYUHBI JOCTHXKEHUS WM HEJIOCTUKEHUS 11eTTU, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydueHus B 5 kJjacce OOyYarOmMKCS TIOIYyYUT CIICIYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yuci1a 1 BBIYUCTIEHUSA

[forumMaTe W TPAaBWIBHO  yMNOTPEOJNATH TEPMHUHBI, CBSI3aHHBIC C
HaTypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U JACCATUIHBIMU JPOOSMHU.

CpaBHUBaTh W YIOPSJAOYMBATH HATypalbHBIE 4YHCIA, CpPAaBHUBATh B
MPOCTEUIITUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIEC IPOOH.

CooTHOCUTL  TOYKY Ha  KOOPJAWHATHOM  (YMCIIOBOM)  mpsIMOM ¢
COOTBETCTBYIOIIMM € YHCIIOM M HM300pa)kaTh HAaTypaJbHBIE YUCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonsaTh  apudmeTndeckue ACUCTBUS C HATypajdbHBIMH YHCIAMH, C
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OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHILINX CITydasiX.

BEBINOMHATE MPOBEPKY, TPUKUAKY Pe3ybTaTa BEIYUCICHUH.

OKpyrasTh HaTypaJbHbIE YNCTA.

Penienue TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3amauM apUPMETHUECKUM CIIOCOOOM M C IOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemarp 3amaum, comepskalye 3aBHCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBL:
CKOpPOCTb, BpEMSI, pACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbl, TaOMuIbl, OOO3HAUYEHUs INpU
pEILIeHNN 3a/1au.

[Tonp30BaTbCs OCHOBHBIMH  €AMHMUIIAMHA  W3MEPEHUS: IE€HBI, MAacChl,
paccTosiHusl, BPEMEHH, CKOPOCTH, BbIpaXaThb OJHU €IWHUIBI BEJIMYMHBI Yepes
IpyTHe.

W3Bnekatp, aHAIM3UPOBaTh, OLIEHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJAOYATOW JuarpamMme, HHTEPIPETUPOBATH MPEACTABICHHBIC
JaHHbBIE, UCTIOIH30BATh JAHHBIC MIPH PEIICHUH 3a]1ad.

Harasignasi reomeTpus

[Tonb30BaThCs TEOMETPUUECKUMH MOHATHAMU: TOUKA, IpsiMasi, OTPE30K, JIyd,
yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoUTE TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEoIuX (hopmy
W3YYCHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJaMH: BEpIIMHA, CTOPOHA, C
MHOTOYT'OJIbHUKAaMH: YToJl, BEpIIMHA, CTOPOHA, OUAroHajlb, C OKPYXHOCTBIO:
panuyc, TuamMeTp, LEeHTp.

N300paxaTh W3y4YEeHHBIE TeOMETpHUYeCKHe (QUTypbl Ha HEITUHOBAHHOW W
KJIETYaTON Oymare ¢ MOMOIIBIO UPKYJIIS U INHEHKH.

HaxoauTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOUIbIO
JUHEUKH, CTPOUTh OTPE3KH 3aJlaHHOM JJIMHBI, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJILHUKA, KBaApaTa sl UX
MIOCTPOCHUS, BEIUMCIICHHS TJIOMAAN U IEPUMETpA.

Bbruncnsate mepuMeTp W IUIOHIAb KBajapaTa, NPsIMOYTOJbHHKA, (QUTYp,
COCTaBJICHHBIX M3 MPSMOYTOJBHUKOB, B TOM uHcie (uryp, u3o0paxEHHbIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCs OCHOBHBIMH METPHUECKUMHU €IWHUIIAMH WU3MEPECHHsS JTHUHBI,
IUIONIA/IM; BBIpaXaTh OJAHU €IUHUIIBI BEJIMYUHBI Yepe3 IpyTHe.

Pacno3naBaTe mapamenenunesi, KyO, HUCHOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIlIMHA, pedpo, TrpaHb, M3MEPEHMs, HAXOAUTb H3MEpPEHHs Mapaljielenumnesaa,
KyoOa.
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Berancnsate 00b6éM kyOa, mapauienenumneaa Mo 3aJaHHBIM H3MEPEHUSM,
MOJI30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HeCHOXHBIE 3a7ja4yd HA W3MEPEHHE TE€OMETPUYECKHX BEJIUYHUH B
MPAKTUYECKUX CUTYalUsIX.

K xoniy oOyueHus B 6 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JUYHBIMU BUJAMHU YHCEN U
croco0aMu HMX 3alllCH, MEePeXOJUTh (€clid 3TO BO3MOXKHO) OT OJHON (OpMBI
3aIUCHU YUCia K JpYrou.

CpaBHUBATH U YIOPSJOUYUBATH LIEIIbIE YKUCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoInonHATh, coYyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMETHUUECKHe
JNEUCTBUS C HATypaJIbHBIMA M UEJIBIMH  YHCIIaMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSIMU, TTOJOKUTEIIBHBIMU U OTPUIIATEIIbHBIMHU YHCIIAMHU.

Bbluncnarh 3HAUYEHUS YUCIOBBIX BBIPAXKEHUM, BBIMOJHITh NPUKUAKY WU
OLICHKY pe3yJibTaTa BBIUYMCICHUM, BBIMOJHATh NPeoOpa3oBaHUs YHMCIOBBIX
BBIPOKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCIIOM M H300pa)kaTh YUCIa TOYKAMU Ha KOOPJWHATHOW MPSIMOW, HAXOJUTh
MO/JTyJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpAMHATaMU
3TOM TOYKH.

OkpyrasTh LENble Yuciia U JECATUYHBIC IPOOW, HAXOIUTH MPUOIMKEHUS
YHCEII.

YucioBbie 1 0yKBEeHHbIE BHIPAKCHUSA

[TorumaTe U ynmoTpedyaTh TEPMUHBI, CBSI3aHHBIE C 3alUChIO CTETICHU YHCIIa,
HAXOJUTh KBaJpaT W KyO YMCIa, BBIYUCIISATH 3HAYCHUS UYMCIOBBIX BBIPAKEHUH,
COAEpKaIIUX CTEIICHHU.

[Tonp30BaThCA MpU3HAKAMH JICIMMOCTH, PACKIIAJAbIBATh HATYPAIBHBIE YHCIIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonb3oBaThCA MacIITAOOM, COCTABIISATH IPOMIOPIIMH U OTHOIIICHHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YUCEIT MPU 3alUCU MATEMATUYECKUX
BBIPAXEHUM, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAYCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBISAsI  HEOOXOAWMBIE  TOJCTAHOBKH U
npeoOpa3oBaHus.

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcTOBBIX 33124

Pemrath MHOTOIIIATOBBIE TEKCTOBBIC 3324 apUPMETUUECKUM CIIOCOOOM.
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Pemate 3amauu, CBSI3aHHbIE C OTHOLUIEHHWEM, MPONOPLUUOHAIBHOCTBHIO
BEJIMYMH, POIIEHTaMH, pEIIaTh TPU OCHOBHBIE 33/1a4M HA APOOU U MPOLICHTBHI.

Pemate 3amaum, copepKamue 3aBUCHUMOCTH, CBS3BIBAIOUIUE BEJIMYMHBIL:
CKOpOCTb, BpeMms, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJAUTENBHOCTb, BpeMs, O00BbEM pabOThl, HUCHONB3YS apupmeTHuyecKue
NEHCTBUS, OIICHKY, TPUKUIKY, TOJIb30BAaTbCA  C€AWHULAMU  HM3MEPEHUs
COOTBETCTBYIOIINX BEJITUYMH.

CocTaByATh OYKBEHHBIE BBIPAKEHHUSI 110 YCIOBUIO 3a/1a4U.

W3Bnekatp MHPOpMALUIO, IMPEACTABICHHYIO B TaOiMIaX, Ha JIMHEHHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HHTEPIPETHUPOBATh IPEJICTaBICHHBIE
JAHHBIE, UCII0Ib30BATh JaHHBIE MIPU PEIICHUN 3a/1a4.

[TpencraBiasTe HHPOPMAIMIO C MOMOIIBIO0 TAONHUIL, TUHEHHON U CTOJIOYATON
arpamm.

Harasgnas reomerpust

[TpuBoUTE TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEoIuX (opmy
M3YYECHHBIX T€OMETPHUYECKHX IJIOCKHMX WU TMPOCTPAHCTBEHHBIX (UTYpP, TMPUMEPHI
PaBHBIX U CHMMETPHUUYHBIX QUTYD.

N300paxaTh C€ MOMOLIBIO LMPKYJs, JHMHEWKH, TPAHCIOPTHpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare H3y4eHHbIE IUIOCKUE TI'€OMETpUYECKUE
(burypsl 1 KOHQUTYpauu, CAMMETPUYHBIE (PUTYPBI.

[Tomp30BaThCs ~ TEOMETPUYECKUMH  TIOHATHUSMHU:  PaBEHCTBO  QUTYD,
CUMMETpPHS, HCIIOIBb30BaTh TEPMHMHOJOIUIO, CBA3AHHYKD C CHMMETpPHUEH: OCh
CUMMETPUH, LIEHTP CUMMETPHH.

HaxoauTh BeNIWYMHBI YIJIOB H3MEPEHHEM C TIOMOUIbIO TPAaHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHOW BEJIMYMHBI, MOJIH30BATHCS MPU PEIICHUH 3a7a4 rPayCHOM
MEpOH YTJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPHIM, IPSIMOM, Pa3BEPHYTHIN U TYIION
yTJIBIL.

BbruncnsaTe UIMHY JOMaHOHM, NEpUMETpP MHOTOYTrOJbHHKA, MOJIb30BATHCS
eIVHUIIAMH W3MEpPEHUsl JJIMHBI, BBIPAKATh OJHM EIWHUIBI U3MEPEHHS JJINHBI
4yepes ApyrHue.

HaxoauTs, UCTONb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSTHUS: MEXTY ABYMS
TOYKAMHM, OT TOUKH JI0 MIPSIMOM, JJIMHY ITyTH Ha KBaJIpaTHOM CETKe.

Bbruncnsate 1iomans  (Uryp, COCTaBICHHBIX M3 HNPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30MeHuMe Ha TMpsSMOYTrOJbHUKHA, Ha paBHble (QUIYpHI,
JOCTpavBaHWE O TMPSMOYTOJIbHUKA, T0Jb30BATbCSI OCHOBHBIMHM €IUHULIAMU
U3MEpPEHMs IUIOIIA M, BBIpaXaTh OJHU EIMHMIIBI M3MEPEHMs IUIOIAIN uepe3
IpyTHe.

Pacno3naBaTh Ha MOJENSIX U M300paXEHUAX MUPaAMHUAY, KOHYC, LHJIMHAP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.
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N300paxaTh Ha KJIeT4aTOM Oymare NpsMOYTOJIbHBIN Mapaienenumnes.

Brruucasate 00bEM IPSMOYTOJIBHOTO Mapajlieienuneaa, Kyoa, nojb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMA;

Pemarp HecioXHBIE 3aJaud Ha HAXOXKJIEHUE TNEOMETPUUYECKUX BEIMYUH B
IPAKTUYECKUX CUTYaLUsX.

TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
No HanmenoBanu @ KouanuecTBo 4acoB DJIeKTPOHHbBIE
" | epa3ueioB u (uudpoBbie)
n/ Becer  KoHnTpoubu IIpakrnyeck
TeM oOpa3oBaTe/ibHbIE
Il 0 ble padoThI ue padoThbl
NMPOrpaMMblI pecypchbl
HarypanbHbie
qucIa. bu6mmoreka [IOK
1 JeticTBus ¢ 43 1 https://m.edsoo.ru/7f413
HaTypaJbHbIMU lce
YHUCIIaMHU
Harnsinnas
CCOMETDHS bu6mmoreka [IOK
2 pH. 12 2 https://m.edso0.ru/7413
Jlunuu Ha
1ce
TUTOCKOCTH
bubmuorexa [JOK
06
3 PIKHOBCHHBIC 48 1 https://m.edsoo.ru/7f413
ApooH 1ce
Harnsanas
OMETDHS bubmuorexa [JOK
4 pH. 10 1 https://m.edsoo.ru/7f413
MHoroyroiasHu
1ce
KH
TlecsTianbie bu6mmoreka [IOK
5 38 1 https://m.edsoo.ru/7f413
ApooH 1ce
Harnsnnas
FEOMETDHS bubmuorexa [JOK
6 Py, 9 1 https://m.edsoo.ru/7f413
Tena u purypst lce
B IIPOCTPAHCTBE o
TToBTODEHIE I bubnmnoreka [JOK
7 P 10 1 https://m.edsoo.ru/7f413
00001eHNe
1ce
OBUIEE
KOJIMYECTBO 170 4 4
YACOBIIO



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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[TPOIT'PAMME
6 KJIACC
N HaumenoBanu Koumn4yecTBo 4acoB JJIeKTPOHHbIE
" | e pa3meiioB u (uudpoBbIe)
n/ Bcer  KoHTpoubH IIpakTHyeck
TeM o0pa3oBaTe/ibHbIE
I 0 ble padoThI ue padboTsbl
NMpOrpamMmbl pecypchl
HaTvpaiHbLe bubmuoreka [JOK
1 P 30 1 https://m.edsoo.ru/7f4147
yucia 36
Harngannas
bubmuorexa [JOK
T€OMETPHS.
2 7 https://m.edsoo.ru/7f4147
[IpsimMble Ha 36
TIJIOCKOCTH =
bubmuorexa [JOK
3 Hpobu 32 1 1 https://m.edsoo.ru/7f4147
36
Harnsannas bu6mmoreka [IOK
4 TCOMETPHS. 6 1 https://m.edsoo.ru/7f4147
Cummerpus 36
bu6mmoreka [IOK
Bepaxenus c
5 6 https://m.edsoo.ru/7f4147
OykBamu 36
Harngannas
R bubmuorexa [JOK
6 Py 14 1 1 https://m.edso0.ru/7f4147
@urypsl Ha 36
TIJIOCKOCTH =
[TonoxurensH
e bubmuorexa [JOK
7 40 1 https://m.edsoo.ru/7f4147
OTPHUIIATEITEHBI 36
€ yucia T
TS o —— bubmuorexa [JOK
8 P 6 1 https://m.edsoo.ru/7f4147
€ JTAaHHBIX
36
Harnagnas
S — bu6mmorexa [IOK
9 Yot 9 1 https://m.edsoo.ru/7f4147
@urypsl B 36
MIPOCTPAHCTBE -
[ToBTOpEHME, bubnuotexa [JOK
10 000011IEHHE, 20 1 https://m.edsoo.ru/7f4147
CHUCTEMaTHU3alu 36



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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A

OBII[EE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

170 5 5

Pa0ouass nporpamMmma y4e0HOro Kypca «AJjaredpa» B 7-9 kiaccax.
INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS M B MOBCEAHEBHOM XU3HU. PazBuTne y oOyyaronmxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH alreOpamuecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBIICHUI U MPOLIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX IS aalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHS M BBIBOBI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PAcCYXJeHUs, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOTIO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucaa u BeIUUCICHUSN», « ANTeOpandyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyrMMH €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKH PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TMUM B TporpamMmy y4deOHOTO Kypca «AJredpa» BKIIOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «AusreOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.
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Conepxkanne nuHUM «UuWcCia W BBIYUCICHUS CIYXKUT OCHOBOW IS
JaIbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEr0 0O0pa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HMPPALUOHAIBHBIMH YHCIaMH, (OPMUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPLICHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJreOpandecKkue BhIPaXeHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTO IJisl PEIIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI TOCTPOCHHSI MaTEeMaTHYECKUX MOJIENEH, ONMHUCaHUs MIpPOLECCOB U
ABJICHMA peanpHOrOo Mupa. B 3agaum oOyueHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOJAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
NeAYyKTUBHBIX paccyxaenuid. [IpeobpasoBaHue CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4JaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCTIECAOBaHUS PA3HOOOPA3HBIX MPOIECCOB U SBICHUN B MPUPOJIC
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUMA O POJIM MAaTEMATHUKU B PA3BUTUU ITUBUIU3ALNUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 408 gacos: B 7 kiacce
— 136 gacoB (4 yaca B Heneno), B 8 kiacce — 136 wacoB (4 daca B Heneno), B 9
kiacce — 136 yacoB (4 yaca B HEJEIO).

COJEPXXAHUME OBYUYEHUA
7 KIIACC

Yuciaa v BLIYUCJICHUSA
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Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (POpMBI 3amucu
npobeit k gpyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAaHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHANIBHBIMU YKcIaMu. PeleHne 3aaad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUII HA OCHOBE OIPEENEHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE NMPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTHKH.

[IpumeHeHne TNpU3HAKOB  JEIMMOCTH, PAa3jOKEHHE Ha  MHOXUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIe OpsMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMbIe
3HA4YECHUSA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEIMYMHAMU B BUJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTH. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEeHHU. COCTaBIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. Penenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUI.

JIuneiiHOoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaguk. Cucrema IByx
JVHENHBIX YpaBHEHUW C JBYMs IEpEeMEHHbIMU. PemieHune cucrem ypaBHEHUU
cnocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lady C IOMOIIbBIO
CHUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [Ipumepsl rpadukoB, 3aaHHBIX (popMyTIaMu.
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Yrenune rpadukoB peanbHbiX 3aBucumocTeil. Ilonstue ¢ynkmun. I'padux
¢bynkun. CoiictBa pynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagparubiii kopeHb u3 uucna. [loHsitue 00 uMppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOMIKEHUST UPPAIMOHANBHBIX unced. CBONCTBa apupMETHIECKIX
KBaIPAaTHBIX KOPHEW U MX NMPUMEHEHNE K TPEOOPa30BaHUIO YHCIOBBIX BBIPAXKEHUI
Y BBIYUCJIEHUAM. [[efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LeabIM IOKa3aTeneM U e€ cpoiictBa. CTaHAapTHAs 3alUCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreopandyeckux JapoOei.
PannonanbHble BhIpaXXEHHUS U UX ITPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMysia KOpHEHl KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padrueckas uHTEpHpeTalysi YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpAaBHEHHWW C JBYMS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢ynknuu. OOnacTb oOmnpeAeNeHuss U MHOXECTBO 3HAYEHUH
¢bynkunn. CnocoObl 3a1aHus PyHKIUH.

I'padpux dynkuuu. Yrenune coilcTB (yHkumu mno e€ rpaduky. IIpumepst
rpadukoB GYHKIHMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.

OyHKIMM, ONUCHIBAOIIKME TMPSAMYI0 M OOpaTHYI0 MPONOPIHOHATIbHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.
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9 KJIACC

Yuciaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]ly MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSAMO.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnuk€HHOEe 3HAYCHHUE BEIIMYMHBI, TOUHOCTh NpUOIKeHus:. OKpyTJeHHe
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucteM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JIMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoOpauHATHI
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MApadOJIbI.

I'padukn byskmumit: Y = kx, y = kKx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHOH (opmysoit u popMyIioi N-ro ujeHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.
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N300paxeHne 4YIe€HOB apUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa;kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccruOoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEAICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJI1 PA3BUTHS LMBUJIU3ALINH,
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OBJIQJICHUEM SI3bIKOM MAT€MAaTHUKU U MATEMATHYECKOW KYJIbTYPOU KAK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOM
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(POPMHUPOBAHHOCTBHIO HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM WX BO3MOXHBIX ITOCIEICTBUM UISI OKPYXKAKOUIEW Cpelbl, OCO3HAHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh UEH, MOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHPOBATH U OICHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jijornueckue JaeicTBuA:

e BBISIBJISITh U XApPaKTEPU30BaTh CYILECTBEHHBbIE NMPU3HAKUM MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTpeieSICHUs] MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaiuy,
OCHOBAHUS JIJIs1 000OIIEHHS M CPABHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (OPMYIHPOBATH W  NPEoOpPa30OBbIBATH  CYXKICHHUS:
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YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

e BBISIBIIATD MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H 17}
npoTuBOpedrs B (pakTax, MaHHBIX, HAOIIOMCHUSX W YTBEPKICHUSX, MpEasiaraTh
KPUTEPUH JIJIS1 BBISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

e ICJIATh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NEIYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e pa30HpaTh JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUHN (MpAMbIE U OT
MPOTUBHOIO), TPOBOJUTH  CAaMOCTOSATEIHLHO  HECIOXKHBIE  JOKA3aTelbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTPAUBATh apTryMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

¢ BBIOMpATh CIOCO0 pelmieHus y4eOHOM 3afaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

®ICTIOJIb30BAaTh BOMNPOCHI KaK MCCIIEIOBATENbCKUA HHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MOpPOOIIEeMY,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

®[IPOBOJIUTH IO CAaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIEJOBAHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

®CaMOCTOSITENIFHO (HOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjbTaTaM
POBENEHHOTO  HAOJIOJIEHMS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

®[IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IIPOILECCa, A TAaKXKE BbIJIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

®BLISIBIISATh HENOCTATOYHOCTh W M30BITOUHOCTh HMHGOPMAIUU, JaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

®BLIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS;

eBBIOMpaTh GoOpMy TIpeACTaBiCHHS WHGOPMAIUU U HWUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU;

®OI[CHMBATh HAAEKHOCTh WH(OOPMAIUU TO KPUTEPHUSAM, MPEIIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

®BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBUAMHU
U LeIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M TMChbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
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KOMMEHTHPOBATh NOJYYEHHBIN PE3yJIbTAT;
®B X07I€ 00CYXIECHHSI 3aJ1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;
®[IPE/CTABIIATh PE3YIbTAThl PELICHUS 33a4H, SKCIIEPUMEHTA, HCCIEA0BaHUS,
NPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlNN U OCOOEHHOCTEN ayJUTOPUN;
®[IOHUMATh U UCIOJIH30BATh NMPEUMYIIECTBA KOMAHIHOW W MHIAUBUIYaIbHON
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;
®[IPUHUMATH 11€Jb COBMECTHOW JACSATENbHOCTH, TUIAHMPOBATH OpPraHU3aIIUIO
COBMECTHOI paboOThI, paclpenesisTh BUAbl pabOT, JOroBapuUBaThCs, OOCYKIaTh
MPOIIECC U Pe3yabTaT pabOoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOACH;
ey4yacTBOBaTh B TIPYNIOBBIX (opMax padoTel (0OcyxkaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYpPMbl U JPYTHE), BBIIOJHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBaTh CBOM JCHCTBUS C JPYrMMHU YJI€HAMU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUS.
PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe NeiiCTBUSA
Camoopranusauus:
®CaMOCTOSITENIBHO COCTABJIATh IUIAH, AITOPUTM PEUICHUS 3a1adud (WU €ro
94acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.
CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIeKT:
®BJIaJIETh CIIOCO0AMU CaMONPOBEPKU, CAMOKOHTPOJIS MpPOLEcca U pe3yiabTaTa
pelIeHUs] MaTeMaTUYEeCKOH 3a1auH;
®[IPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPH PELICHUM 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
®OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOW LIEJHU U
YCIIOBUSIM, OOBACHSTh PUUHUHBI IOCTHXKEHUS WM HEJOCTHXKEHUS LI€NU, HaXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
peIMeTHbIE PEe3yIbTaThI:
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Yucaa v BBIYMCICHUSA

BreimonHsaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMU, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIC YUCIIA.

OKpyrasTh YKCIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHI
YUCJIOBBIX BBIPAXKECHUW. BBIMOIHATE ACUCTBUS CO CTENEHSMU C HATypalbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPQKCHHN TPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOILIEro MHOXWTENS, TIPYNIUPOBKU  ClAraeMbiX,
npUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. [IpoBepsATh, sABIsIETCS
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JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrOo
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTh cucteMbl IByX JIMHEWHBIX YpaBHEHUH ¢ IBYyMsI IEPEMEHHBIMHU, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE IPOMEXKYTKHU HA
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuchiBaTh C MOMOIIBIO (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENIHOCTb, BpEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHN M0 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJIYYUT CIICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paxaTh JAEHCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAWHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJ[paTHbIE KOPHHU, MCIOJIB3Ysl MPHU HEOOXOJUMOCTH KaJbKYJATOP, BBITTOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX M MAJIbIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AsredOpanvyecKue BbIPAKEHUA
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[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 peaIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUECKUX MPEACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpadUuecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA PEHICHU HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 31eMEeHTapHBIX (YHKLIUNA BUA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBa YHCIOBONA
dbyukiuu no e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSJOUYNBATH PALIMOHAIIBHBIEC U UPPAIlMOHATIBHBIE YUCIIA.

BeimonHaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHUsI CTENEHEW C LEIbIMU IOKA3aTeIs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyrJisSiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY PE3yJbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.
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YpaBHeHMS U HEpaBeHCTBA

Pemarh nuHCHHBIE W KBaJpaTHBIC ypaBHEHUS, YPaBHCHHS, CBOISIIAECT K
HUM, IPOCTEUIIHE APOOHO-PANMOHATILHBIC YPaBHEHUS.

Pemarh cucTeMbl NBYX JWHEHHBIX ypaBHGHHUW C JBYMsI TIEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHECHHIA, B KOTOPBIX OJTHO YpPaBHEHUE HE SIBISICTCS JTMHCHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHCHHMSI HJTU CHCTEMBI JIBYX YPaBHCHHU C IBYMS ITEPEMCHHBIMH.

[TpoBoaMTH MpocCTElIe UCCIeA0BaHNS YPAaBHCHUN U CUCTEM YpaBHCHHM, B
TOM YHCIIe C TPUMEHEHHEM TpadUuecKuX MpeACTaBlIeHUH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WM CHUCTEMa ypaBHEHUW PEIICHUS, €CIU HWMEET, TO CKOJIbKO, U
npouee).

Pemrate nuHEHHBIE HEPaBEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, W300pakaTh
pelIeHre HEPAaBCHCTB HA YHCIIOBOW IMPSMOM, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHMBOJIOB.

Pematp  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPABCHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKUIMHA

Pacro3naBaTh (YHKIIMM W3YyYEeHHBIX BHJOB. [lOKa3bIBaTh CXEeMaTHUYCCKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImil Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaapaTUyHyr0 (PYHKIUIO 1O (popmylie, IPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTrPecCHud MpU
pa3HbIX CIIOCO0aX 3a/laHus.

BBIMONHATS  BBIYMCIEHHS C  HCNOJb30BaHHEM (OpMya N-rO  4jieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh WIEHbI MOCIEIOBATENIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PeaTbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HaumenoBanu KoimuecTBo 4acos DJIeKTPOHHbIE
" | e pa3meioB u (uudpoBbie)
n/ Bcer  KouTpoubH IIpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTsbl
NPOrpamMMbl pecypchl
Yucna n
BEIUCIICHIS bubnmoreka [IOK
] 29 1 https://m.edsoo.ru/7f415b
PanmonanbHbie 90
qucia B
bu6nmmoreka [IOK
Anreb
reopaKieck 37 1 https://m.edsoo.ru/7f415b
Y€ BBIPKECHUS 90
VpaBHEHIS 1 bubmuoreka [IOK
P 30 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA 90
Koopaunats! u bubnuoreka [IOK
rpadukH. 34 1 1 https://m.edsoo.ru/7f415b
OyHKIUU 90
bubnunoreka LIOK
IToBTOpEHUE U
6 1 https://m.edsoo.ru/7f415b
000011IEHNE
90
OBUIEE
KOJIMYECTBO
1 1
YACOBIIO 36 >
[TPOTPAMME
8 KJIACC
No HanmenoBanu KounuyecTBo yacon DJIeKTPOHHbIE
" e pa3iesioB u (mudpoBbie)
n/ Becer  Kourtpoubu IMpakTuyeck
TeM o0pa3oBaTe/bHbIC
n 0 bIe padoThI ue padoTsbl
NMPOrpamMMbl pecypchl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUS.
19 https://m.edsoo.ru/7f417a
KBanparusie f
KOpHH o
Yucna u
BBIUHUCIICHUS. bu6mmorexa [IOK
Crenens ¢ 7 https://m.edsoo.ru/7f417a
LEIBIM f8
MoKa3aTeJieM
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JlecTBUTENBbHBIC

Anrebpanueck
R — bu6mmoreka [IOK
3 p o 5 1 https://m.edsoo.ru/7f417a
KBangpaTubiit P
TpEXUIICH o
AnrebOpanueck
R bu6mmoreka [IOK
P ' 25 1 https://m.edsoo.ru/7f417a
Anrebpanyecka P
s Ipo0b o
YpaBHeHus u
HEDABCHCTEA bu6mmoreka [IOK
P ' 20 1 https://m.edsoo.ru/7f417a
KBagparusie P
YpaBHEHUSA o
YpaBHeHus u
HEDABCHCTEA bubmuorexa [JOK
P ' 15 https://m.edsoo.ru/7f417a
CucreMsl p
YpaBHEHUH o
VYpaBHeHus u bubnnoreka [JOK
HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417a
Hepasencrsa f8
OYHKIHH. bubnnorexa [HOK
OCHOBHBIE 5 https://m.edsoo.ru/7f417a
MIOHSTHUS f8
OYHKIHH. bubnnorexa [HOK
YucioBbie 19 1 https://m.edsoo.ru/7f417a
GyHKIMN f8
MoBTODEHHE I bu6mmoreka [IOK
10 P 6 1 https://m.edsoo.ru/7f417a
00001eHIE
8
OBILEE
KOJIMYECTBO
136 5 1
YACOB I1O
I[MTPOI'PAMME
9 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne  HammeHoBaHme
(uudpossbie)
n/ | pa3sjgesioB M TeM Becer  Kourponbn  IIpakruyeck
o0pa3oBaTe/ibHbIE
n NporpaMmMbI 0 ble padoThI ue padoTsl
pecypcsbl
Yucna u bu6mmorexa [IOK
BBIYHMCIICHHS. 13 https://m.edsoo.ru/7f419

dos
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qrcna
YpaBHeHus u
HEPaBEHCTBA. bubnnoreka [JOK
2 VYpaBHeHUs ¢ 17 1 https://m.edsoo.ru/7f419
OJTHOH do8
MEPEMEHHOMN
YpaBHeHus u
bu6mmoreka [IOK
HEPaBCHCTBA.
3 17 1 https://m.edsoo.ru/7f419
Cucrembl
y dos
ypaBHEHUN
VYpaBHeHuUs U bubnmoreka [JOK
4 HEPaBEHCTBA. 20 1 https://m.edsoo.ru/7f419
Hepasencrtsa dos
bubmuorexa [JOK
5 OyHKIIU 26 1 https://m.edsoo.ru/7f419
dos
YuclioBsie bu6mmoreka [IOK
6 MOCJIeI0BATEIILHO 15 1 https://m.edsoo.ru/7f419
CTH dos
[ToBTOpEHME,
oGoGmeHe bubmuorexa [JOK
7 ’ 28 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
y dos
3HAHUI
OBILEE
KOJIMYECTBO
YACOB I1O 136 6 0
[TPOTPAMME

PabGouas mporpamma y4yeoHoro kypca «I'eomerpus» B 7-9 kiaccax.
HOACHUTEJBHASA 3AIINCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3/eNOB IIKOJIbHOM MaTeMAaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTIeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUTYp, UX
OTHOIIEHWH U B3aUMHOE PpACIOJIOKEHHE, ONUpPAaeTcs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHUs TeOMETpHH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YYUTCS IPOBOAUTD
J0Ka3aTeNbHbBIE PACCYK/ICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHHs, JOKAa3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
pacCyXAeHHs «OT TPOTHBHOTO», OTIMYAaTh CBOWCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii menpi0 M3ydeHHs TEOMETPUU SIBJISIETCSl HCIIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MpHU PEIIeHWH KaK MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 3ajad,
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BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MJOHKEH HAyYUThCS
OTPENETUTh TEOMETPUUECKYIO (UTYpY, OMUCATh CIOBAMH JAHHBIN YEPTEXK WIIH
PUCYHOK, HAUTH IJIOLAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUINHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMble pa3Mmepbl rapaxa JUuisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsl, BHIYMCIMUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemeHny 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJEIM PEalbHBIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBAaTHOCTb ITIOJYYEHHOTO PE3YJIBTATA.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4e€OHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BaTh OMPECIICHUS T€OMETPUIECKUX (DUTYD
Y TIOHATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (PU3HKE U
TEXHHKE. OTH CBSI3M Hambojee SPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYueOnblii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE PpPa3eiibl
conepxkanus: «l'eomerpuueckue ¢GuUrypsl M UX CcBOWcCTBa», «M3mepeHue
TEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOPAWMHATHI HA  IUIOCKOCTH,
«BexTope», «JIBuxKeHUs II0CKOCTHY, «IIpeoOpazoBaHus mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenm0), B 8 kiacce — 68 yacoB (2 daca B Hefen0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICINIO).
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COAEPXKXAHUE OBYUEHUA

7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMEXHbIE VIl buccekrpuca yriua. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BricoTa, Meinana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopJa M JHaMETp, HUX CBOMCTBAa. B3anmnHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKH U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, Ko3pduimueHnt mnomodus. I[lpusHaku momooUs
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



45

CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapasierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IIOMAAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIJIa MPsIMOYTOJBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnosokeHue AByX OKpykHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue tpeyroibHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTE KaCATENbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMH. Pa3nokeHne BEKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, [EPECECUCHUE OKPYKHOCTEW M NPsIMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJNBHUKHU. JInmmHAa OKpyxkHOCTH. [I'pamycHas u
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (daemMeHTapHbIe
npeactaienus). [lapannensHbiii nepenoc. [loBopor.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I'eomeTpush» XapaKTEpU3YIOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUM NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POpMHMPOBAHUE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:
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TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbiKa pPedIIECKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Ccpenpl, IUIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIHPOBATH U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornvyeckune AelcTBUA:

e BEISIBJISITh U XapPaKTEPU30BATh CYLICCTBCHHBIE NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHESHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (POpMyIupoBaTh M  NPeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

¢ BEISIBIISITD MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU u
npoTuBOpeYrsi B (paKTax, MaHHBIX, HAOIIOCHUSX W YTBEPKICHUSX, MpEasiaraTh
KPUTEPUU JIJT BBIABICHUSA 3aKOHOMEPHOCTENW U TPOTUBOPEUHIL;

eJICNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;
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e pa30upaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (MPSIMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOATEIBHO  HECJIOXKHBIE  JOKAa3aTeJIbCTBa
MaTeMaTH4eCKuX (DAKTOB, BHICTPAUBATh ApPTyMEHTAIUIO, MMPUBOAUTH IMPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHHWsA, BBHIOMpATh HauWOoJiee TMOAXOAAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

®ICTI0JIB30BAaTh BOIPOCHl KaK HCCIEHOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JlaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

®[IPOBOJIUTh MO CAaMOCTOSITENIBHO COCTaBJIECHHOMY IUIAHY HECJIOKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE [0 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

®CaMOCTOSITENIBHO (POPMYIIUPOBATH OOOOIIEHUS U BBIBOABI 10 PE3YJIbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

®[IPOTHO3UPOBATh BO3MOKHOE pAa3BUTHUE IMpOIECCa, a TaKXKE BbIABUTAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

®BLISBJISITH HEOCTATOYHOCTh M HW30BITOYHOCTh HMHGPOPMALNM, JaHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 3a1a4H;

®BLIOUpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUIOB U (DOPM MPEACTABICHHUS;

eBLIOMpaTh (GopMy MpeAcCTaBiIeHHS HUHGPOPMALMM UM HWUIIOCTPUPOBATH
peliaeMble 3a/1a4ui CXeMaMu, IuarpaMmMmaMu, HHOM rpauKol U MX KOMOMHAIIUSMU;

®OIICHUBATh HAJEKHOCTh HHPOPMAIUU TIO KPUTEPHUSIM, MPEII0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

®BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeIsAMH OOIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPQXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOAY PEIICHMS 3a/auu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

®B X07ic OOCYXJICHHS 3a/1aBaTh BOTPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJeMbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJIEHHBIE Ha TIOWCK
pElIEHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXICHUAMHU APYIUX YYACTHHKOB
Jyanora, oOHapyKUBaTh Pa3jiMuue W CXOJICTBO MO3UIIUM, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

®[IPE/CTABIATH PE3YIbTAThl PELICHUS 33]a4H, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
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IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPUN;

®[IOHMUMATh U KCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW U WHIAUBUAYAIbHON
paboTHI MPHU PEIICHUU YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

®[IPUHUMATH 1I€Jb COBMECTHOW JACSATENbHOCTH, TUIAHMPOBATH OpPraHU3aIIUIO
COBMECTHOM palOThl, pacrpeneiiiarh BUIbl paldOT, JIOroBapuUBaThCS, O00CYXIATh
MpOoLIeCC U PE3YNIbTAT PabOoThl, 0000IIATh MHEHUS HECKOJIBKHX JIOJICH;

ey4yacTBOBaTh B TIPYMNIOBBIX (opmax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIPYTHE), BBINOJIHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH WICHAMH KOMAaH[bI, OLIEHUBATH
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:
®CaMOCTOSITENIBHO COCTABJIATh IUJIAH, AITOPUTM pEUIeHUs 3aJauyd (WU €ro
4acTb), BBIOMpATh CMOCOO pelieHus ¢ YYETOM HMEIOIIUXCA PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTE/JICKT:
®BJIaJIETh CIIOCO0AMHU CaMONPOBEPKU, CAMOKOHTPOJIS MPOLEcca U pe3yibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;
®[IPE/IBUICTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPH PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
®OLICHHBATh COOTBETCTBHUE PE3YJIbTATa JESITEIBLHOCTH MOCTABICHHON LETU U
YCIIOBUSIM, OOBSCHSITh TPUYUHBI IOCTHXKCHUS WM HEIOCTHYKCHHUS 11€TTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh U3yU€HHbIE TE€OMETPUYECKHE (QUTYpbI, ONpeneisTh HX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHe (PUTypbl, BBINOIHATH
YepTeKU MO YCIOBUIO 3anayd. M3MmepsTh NUHEWHbIE W YIJIOBbIE BEIMYMHBI.
PemaTe 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyl0 OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.
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CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKHA U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUN 3a]1a4.

[IpoBOANTE JTOTUYECKUE PACCYKICHUS C UCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aaY.

Onpenensts napauieIbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieJIbHOCTh MPSIMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbBIE 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCIOJb30BAHHUEM CYMMBI  VYIJIOB
TPEYTOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH [IBYX IMApAJUICIbHBIX MPAMBIX CeKyuled. Pemare mnpakTthueckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnagere MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPEACATH
OHMCCEeKTPUCY yIJla U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKHE
MeCTa TOYEK.

DopMynMpOBaTh OMPEACICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU
pELICHUH 3a1a4.

Brnagers MoOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaThCcs (akTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagets noHsATHEM KacaTelIbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEePIECHANKYJISIPHOCTH KacaTelIbHON U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, TTOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHIBl UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPU PEUIEHUU T€OMETPUUYECKHUX 3a1ad.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUAH TPEYroyibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Brnaaets noHaTeM cpegHel JMHUM TPEYTroJIbHUKA W Tpareuu, TPUMEHSTh
X CBOMCTBA NPH PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBaTbCcs Teopemoi
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dasieca 1 TEOPEMOU O IPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELLICHUS
NPaKTUYECKUX 3a/]a4.

[IpuMeHsATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ay.

[Tonb3oBatbess Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brmagets DOHATMAMM CHHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLUIOIIAAN
MHOTOYTOJNBHBIX ~ (GUryp (MONB3YysCh, TI€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeEHSATh OyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrmageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO YIia, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriax MeXIy XOpJaMH (CEKYIIMMH) U YIJIe MEXIy
KAacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnanete MoHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEJIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, I€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TOJYYHUT CIICAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOIUTh C UX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTrOJBHOTO TPEYroibHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITUHbI
Y YTJIbI 1Sl HETaOIMYHBIX 3HAaYEHUH.

[Tonb3oBaThcs GpopMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM i1 HAXOXXJIECHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXO0XK/ICHHS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYyroJAbHUKOBY»), NPUMEHATh HUX IpHU
pEelIeHUU TeOMETPUYECKUX 3a/1au.

Brnagets moHsTHSIMH  npeoOpa3oBaHMs  MOJ0OMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonb3oBaThes cBOWCTBaMHU MO100MS MPOU3BOJIBHBIX
buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpuMeHSATh CBOMCTBA TMOJOOMS B MPAKTHYCCKHX 3aadaXx. YMETh IPHUBOIUTH
IpUMEPHI TOJTOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThCs TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonp30BaThCs BEKTOpamH, MOHUMATh MX T€OMETPHUUECKUNA W (DU3HUECKU
CMBICJI, MPUMEHSITh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IprMEHATH CKAISIPHOE MPOU3BEAECHNUE BEKTOPOB ISl HAXOXKIAEHUS IUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pELIEHUU T€OMETPUYECKUX U ITPAKTUYECKUX 3a1a4.

Branete NOHATHSMHM NMPABUIBHOIO MHOIOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacrteil. [IpuMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxogute ocu (MM LEHTPBI) CUMMETpUM (GUTYp, NMPUMEHSTH JABH)KECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJENH U1 33144 PEATBHOW KU3HU U NMPOBOJUTH COOTBETCTBYIOIIHNE BHIYUCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (YHKUMH (HOJB3YSCh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KITACC
No HaumenoBanu KounuyecTBo yacon DJIeKTPOHHBIE
" e pa3ieyioB U (uudposbIe)
o/ Becer  Kourpouabn Ipakrnyeck
TeM oOpa3oBaTeJibHbIE
1l 0 ble padoThbI ue padoThbl
NMPOrpaMmbl pecypcsbl
IIpocreiimne
TeOMETPHYECKH
e Gurypsl 1 ux bubnnoreka [JOK
1 CBOI{CTBA. 14 https://m.edsoo.ru/7f415e
M3mepenue 2e
TEOMETPHYCCKH
X BEJIMYUH
bu6mmoreka [JOK
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415e
2e
[TapautenpHbIe
HDSMbLE bubmuorexa [JOK
3 P ’ 14 1 https://m.edsoo.ru/7f415e
CyMMa yTJIOB %
TPEyroJbHUKA o
OKpyXHOCTb U
KDVL bubmuorexa [JOK
4 YT 14 1 https://m.edsoo.ru/7f415e
I'eomerpuyeck %6
ue TIOCTPOSHUS -
[ToBTOpEHME, bubnuorexa [JOK
5 00o01ieHne 4 1 https://m.edsoo.ru/7f415e
3HAHUMN 2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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OBIIEE
KOJIMYECTBO
68 4 0
YACOB I10
I[TPOIT'PAMME
8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ | pa3jesioB M TeEM Becer  Kourpoubn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypcbl
YeTrIpEXYroabHU bubmorexa [IOK
peXyr 12 1 https://m.edsoo.ru/7f417
KM
eld
Teopema Paneca
U TEOpeMa o
HPOTODIHOHANBH bubmuorexa [JOK
POTIOP 15 1 https:/m.eds00.ru/7f417
BIX OTpE3KaX,
eld
Moa00OHEIE
TPEYrOJIbHUKHU
Inomane.
Haxoxnenue
rIomaaein bu6mmoreka [IOK
TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOTI'OYT'OJIBHBIX el8
¢uryp. [Inomanu
o1I00HBIX (uUryp
Teopema
Mudaropa u bubnnoreka [JOK
10 1 https://m.edsoo.ru/7f417
Havaja
el8
TPUTOHOMETPUU
VYrisl B
OKPY’KHOCTH.
Brnucannsie u
OIKMCaHHbIE bu6mmorexa [IOK
YEThIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f417
ku. KacareianHble el8
K OKPY>KHOCTH.
Kacanue
OKPYKHOCTEN
[ToBTOpEHHE, bubnmnoreka [JOK
00006mIeHNE 4 1 https://m.edsoo.ru/7f417
3HAaHUH el8



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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OBUIEE
KOJIMYECTBO
68 6 0
YACOBIIO
[TPO'PAMME
9 KIIACC
N HanmenoBanu KosnuecTBo 4acoB DJIeKTPOHHbIE
" | e pa3aeioB u (undpoBbIe)
n/ Becer  Konrpoabn IpakTuyeck
TeM o0pa3oBaTe/ibHbIE
Il 0 ble padoThbI ue padoThbl
NPOrpaMmbl pecypcsbl
Tpuronomerpus
. Teopemsbr
KOCHEVCOB I bu6mmoreka [IOK
1 Y 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYTOJIbHUKOB
[IpeobpazoBanu
e Imogo0usI. bu6mmoreka [IOK
2 Mertpudeckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHUS B 12c
OKPY>KHOCTH
bu6mmoreka [JOK
3 Bekropsr 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bubnuoreka [IOK
4 KOOpJMHAThI Ha 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
[IpaBunbHBIE
MHOTOYTOJIbHUK
u. Jlnuna bubnnoreka [JOK
5 OKPYXHOCTH U 8 https://m.edsoo.ru/7f41a
IJIOIIAAb KpyTa. 12¢c
Brruncienune
IJIommaaen
bu6mmorexa [IOK
JIBukeHUs
6 6 https://m.edsoo.ru/7f41a
MIJIOCKOCTH
12c
IToBTOpEHME,
oGobmerme bubnmnoreka [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
cUcTeMaTu3aIu
. 12c
s 3HAaHUU
OBUIEE
- 68 6 0

KOJIMYECTBO
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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YACOB IIO0
I[TPOT'PAMME

Pa6ouasi nporpamma yueOHOro Kypca «BeposiTHOCTh M CTATUCTHKA» B 7—
9 kJ1accax.
HOACHUTEJBHAA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KaXI0oMy uesioBeKy. Bo3pacraer yucio
npodeccuil, mpu OBIACHUH KOTOPHIMU TpedyeTcs xopolnas 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpOSITHOCTM W CTAaTUCTUKH, Takas TMOArOTOBKA BaXHA JUIS
IPOJIOJKEHUS 00pa30BaHus U IJIs YCHEMHON MPO(PECCUOHABHON Kapbephl.

Kax1p1i1 4eJT0BEK MOCTOSIHHO ITPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JIIs 0OOCHOBAHHOI'O NMPUHSATHS PEIICHUS B YCIOBUAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTh ¥y
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOYAIOUIYIO B C€0s1 B KaUECTBE
HEOTBEMJIEMOM  COCTABJLIFOLIEH  YMEHHE  BOCIHPUHUMATh W KPUTHYECKH
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pEaJbHBIX MPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOIMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOopa, aHaiau3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3iMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydammmxcsd K OOLIECTBEHHBIM UHTEpecaMm. [3ydeHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3allUM Tepedopa U mojacuéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MareMaTnueckuil GpyHaaMeHT 11t GOPMHUPOBAHUS KOMIIETEHITUHN B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTalllaloTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOM
KapTUHE MHpa M METOJaX €ro MccienoBaHusd, (GopMUpyeTCs MOHUMAHUE POJU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(OPMALIUY U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJIEHUS.

B COOTBETCTBUMM C JMaHHBIMU LEISIMU B CTPYKTYype MPOTpaMMbl Y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIIECICHbI
CIIEIyIOIME COAEpKaTEIbHO-MEeToAuYeCKue TuHuM: «lIpeacraBieHne NaHHBIX U
onucaTeNbHass CTaTUCTUKa», «BeposSTHOCTBY, «DIeMEHTh KOMOMHATOPUKH,
«BBezaenue B Teoputo rpadoBy.

Copepxanue nuaun «lIpencrapieHue NaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIY’)KAUT OCHOBOWM i1 (pOpPMHUPOBAHUS HABBIKOB pabOThI ¢ WHQOpMaiuein: oT
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YTEHUSI W WHTEpIpeTanuu WHOOpMAIuu, NPEACTaBICHHONW B TabmuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHUS W aHalu3a JaHHBIX C
WCIIOJB30BAaHUEM CTAaTUCTUUYECKUX XapaKTEPUCTUK CPEAHUX U PaCCEUBAHUSL.
PaboTast ¢ naHHbIMH, OOydarolmiMecss yd4aTcsi CUMTBIBaTb W WHTEPHPETUPOBATH
JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh IMPOCTEHIINE THUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUN CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW IS
U3YUYEHHsS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHaTre BEpPOSTHOCTHM BBOAMTCS Kak Mepa MpaBaoNoAoOus CIIy4alHOTO
coObiTus. [lpm wu3yueHun yueOHOTO Kypca oOOydaroliuecs 3HAKOMSTCA C
NPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEPOSTHOCTEH B CIy4YalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 00Jee CI0XKHbBIC
3amaud. B ydeOHBIH Kypc BXOIST HauyalbHbIC NPEACTABICHUS O CIy4ailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElICHUs 3ajlad, a TaKXKe MCIOJIb30BaHUS B JAPYIHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  BxonmaT pazgensl: «lIpencraBieHue JaHHBIX M ONKCATENIbHAs
CTaTUCTUKA», «BepoarHocThy», «IJeMeHThl KOMOWHATOpUKHY, «BBeiaeHue B
Teoputo rpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTukay orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[TpencraBieHue JaHHBIX B BUAE TAaOJHUIL, AMAarpaMM, rpaduKoB. 3arnoIHEeHNUe
Ta0NWIl, YTEHWE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYToBbIX). UTeHHE rpauKoOB peasibHbIX MpoueccoB. M3pneuenue nundopmaim u3
JUarpamm # TaOJIvIl, UCTIOIh30BaHUE U WHTEPIIPETAINUS JaHHBIX.

OnwucarenpHas CTATUCTHKA: cpelHee apu(pMETHYEeCcKoe, MeauaHa, pa3max,
HauOoblllee M HauMEHbIlIee 3HAa4eHHs Habopa YHMCIOBBIX JdaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYHUBOCTH.
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CrnyyallHBI SKCIEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTh H
gacToTa. PoJsib MaJIOBEPOSITHBIX M MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa 1 UTpaJibHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepunHbl. Yuciao pébep u cymMmapHas
creneHb BepiuH. [IpencraBinenue o cBsizHoctu rpada. Llemu u nukinsl. [yt B
rpadax. O6xonm rpada (dinepoB myTh). [IpencraBienue 06 OPUECHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momoribio rpagos.

8 KUIACC

[IpencraBienne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauud HaJ
MHOKECTBaMU: 00bEIUHEHHE, IMepeceueHue, aomnonHeHue. CBoiicTBa omnepauuii
HaJl MHOXECTBAMU: II€PEMECTUTEIBHOE, COYETATEIbHOE, PACIPENCIUTEIBHOE,
BKIIOUeHUs. Vcnonp30BaHWEe TpaUUYecKOro NpPENCTaBICHUS MHOXKECTB IS
ONMCAaHUs PEATbHBIX IPOLIECCOB U SIBJIICHUM, IPU PELICHUHN 3a/a4.

N3mepeHne paccenBaHus NaHHBIX. /[ucniepcrst M CTaHIApTHOE OTKIIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL  ciydyallHOro omblTa. CiydyaliHble COOBITHS.
BepositHocTr  coObITHil. OnNbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusIMU. CiyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [I€pEBbEB: E€AUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH M yucioMm pédep. [Ipasumio
yMHOKeHHUs. Penienne 3aiad ¢ noMoinpto rpagos.

[IpotuBononoxkHble coObITUA. [Juarpamma Oiinepa. OObenuHeHHE U
nepeceuenne coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBmino ymHOXxeHus. HesaBucumbie
coObrTus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XXJICHUE BEPOSATHOCTEW C MOMOIIBIO JEPEBA CIYYaMHOIO SKCIIEPUMEHTA,
auarpamm Ounepa.

9 KIIACC

[IpencraBienrie AaHHBIX B BHjae TaOiui, JAuarpamM, TpaduKoOB,
WHTEpHIpeTanus JaHHBIX. UTeHue u nmoctpoeHue Tabmuil, nuarpamm, rpadukoB 1o
pEaIbHBIM JAHHBIM.

[lepectanoBku u dakropuan. CoueTaHus U YUCIIO COUYETaHUN. TPEeyrolbHUK
[Tackans. Pemienue 3a1a4 ¢ MCMoIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTb. CiydalHbId BBIOOP TOYKU M3 (PUTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI' OKPYKHOCTH.

Hcnertanne. Ycenex u Heyaada. Cepuss MCHOBITAHMM 1O INEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymuin. BeposTHOCTH COOBITHII B CEpUU  HUCHBITAHUHN
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bepnymm.

CrnyvaiiHas BeIMYMHA U PACIPENEIICHHE BEpOSITHOCTEH. MaremaTuueckoe
oxujgaHue u aucnepcus. llpumepbl MareMaTHYeCKOro OXHMIAaHHUA  Kak
TEOPETHUYECKOI0 CPEIHET0 3HAYECHMsI BEJIMYUHBL. MaTeMaTHdecKoe OXHUIAHHWE U
JUCIIEPCUSl  CIYyYalHOM BEJIIMYMHBl «YUCJIO YCIIEXOB B CEPUM HCIBITAHUU
bepnymmy.

[Tonsatue o 3akoHe GospmIMX ynced. V3MepeHne BepOsSTHOCTEH ¢ MOMOIIbIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHMCEN B IPUPOJE U OOLLIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMmbl y4yeOHOro Kypca
«BeposATHOCTB U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMYy W HACTOSIIEMY POCCHHUCKON
MAaTeMaTUK{, LEHHOCTHBIM  OTHOUICHUEM K  JOCTWIKEHHUSIM  POCCUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKax M MPUKIAAHbIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S13aHHOCTEN rpaklaHWHA U pealu3alii ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKHUM IPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7a4
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTHUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEIMHON MNpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:
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OpPUEHTALIMEX B JICSITEIbHOCTM HA COBPEMEHHYIO) CHCTEMY HAy4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YEIIOBEKA, MIPUPOJIBI U
oOmecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEeSITEILHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMaTHKH M MAaTEMAaTHYECKOW KYJIbTYpPOW KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIBCKOM
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTranue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJILHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IMyTeH UX PEeIICHUS,

8) ajanranus K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIE
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bI 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MpUHUMAEMbIE PEIICHUS W JCHCTBUSA, (OPMYIUPOBATh W OIICHUBATh PUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJoruueckune aAeicTBUA:

e BBISIBJISITH U XAPaKTEPU30BATh CYLICCTBECHHBIE NMPHU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeieSIeHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccUu(pUKaiuy,



60

OCHOBaHWsI /711 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;

¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

eBBISIBJISITh ~ MaTE€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeUHsl B (pakTax, NaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSX, MpeasiaraTh
KPUTEPHUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30UpaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKACHUH (MpsSMble U OT
NPOTUBHOIO), TPOBOJUTH  CAaMOCTOATEIHLHO  HECIOXKHbBIE  JI0Ka3aTeIbCTBa
MaTeMaTU4eCKuX (DAKTOB, BHICTPAUBATh APTyMEHTAIUIO, MMPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI;

e BBIOMpaTh Ccroco0 pelieHus y4deOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOAAIMIMH ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

®ICIIOJIH30BAaTh BOMPOCH KaK WCCIICIOBATEIHCKANA WHCTPYMEHT TO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMY,
CaMOCTOATENILHO YCTAaHaBIIMBaTh MCKOMOE M JlaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIMIO, MHECHUE;

®IIPOBOANTH IO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHy HECJIOXHBIN
OKCIIEPUMEHT, HEOOJbIIOE WCCIECOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00heKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTY COOOI;

®CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIICHUS U BBIBOABI 1O PE3YJIbTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, HUCCIIEIOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

®[IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMpOIEcCCa, a TaKXKE BBIABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

®BLISBJISITH HEIOCTATOYHOCTh M HW30BITOYHOCTh HWH(POPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

®BBHIOMPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

®BBIOMpaTh (GOpMY TpEACTaBICHHS WHGOPMAIIMM ¥ WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U 1X KOMOWHAIIUSMU;

®OIICHNUBATh HANA&KHOCTh HWHOOPMAIMU IO KPUTEPHSAM, MPEIIOKCHHBIM
yYHUTENIeM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:

®BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeIsIMH OOIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B
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YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh MOJIyYEHHBIN PE3YIIbTAT;

®B X07I€ 00CYX/JIECHHS 3a]1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs, COIMOCTABIIATh CBOM CYXKJIEHHUS C CYXKICHUSMU JAPYTUX YYAaCTHUKOB
uaiora, oOHapyXMBaTh Pa3IMYUE€ U CXOACTBO IMO3ULUH, B KOPPEKTHOU (hopme
dbopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

®[IPE/CTABIIATH PE3YIbTAThl PEIICHUS 33a4H, SKCIIEPUMEHTA, HCCIEA0BaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaady
IPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

®[IOHUMATh U HCIOJIb30BAaTh MPEUMYLIECTBA KOMAHIHOW U MHIUBUAYAIbHON
paboThI ITPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

®[I[PUHUMATh LIE€JIb COBMECTHOW JAESTENbHOCTH, IUIAHMPOBATH OpPraHU3aLIUIO
COBMECTHOM palOThI, paclpeaesiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
MPOIIECC U Pe3ybTaT pabOoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

ey4yacTBOBaTh B TIPYNINOBBIX (opMax padoTel (0oOcyxkaeHus, OOMeEH
MHEHUSMH, MO3TOBBIE IITYpPMbI U JPYTHE), BBIIOJHATH CBOK 4YacThb pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYTMMH YJIE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:
®CaMOCTOSITENIBHO COCTABJIATh IUIAH, AITOPUTM PEUICHUS 3aJauu (WU €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yuéToM HOBOM MH(MOPMALIHH.
CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJICKT:
®BJIAJIETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJISI MPOIiecca U pe3ysbTara
pELIeHUs] MaTEMaTUYECKOM 3a1a4H;
®[IPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHHKHYTh IIPU PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;
®OIICHUBATH COOTBETCTBHUE PE3yJIbTaTa JIEATEIbHOCTH MOCTABICHHOW LEJHU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI IOCTHXKEHUSI UJIM HEIOCTHXKEHUS LI€TTU, HAaXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
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MpPEAMETHBIE PE3YIbTATHI:

Yurare wH(OpMAIMIO, TMPEACTABICHHYI0 B TaOnWIax, Ha JguUarpaMMax,
MPEACTABIATh JaHHBIC B BUIE TaONWI, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBhIe) 10 MACCHBaM 3HAUYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATh  pPEAIBHBIE  YUCJIOBBIE  JIAHHBIE,
MpECTaBJICHHbIC B TA0JIUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonb30BaTh i1 ONUCAHUSA JAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudpMeTHdYecKoe, MeJMaHa, HauOoJblllee U HaUMEHbIee 3HAYCHUS,
pa3max.

NMeTh mNpencTraBieHUE O CIIy4dalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
(GU3NYECKUX BEIMYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoniy oOyuenus B 8 kiacce oOyYarOmIMIiCS TOJYYHUT CIIETYIOIIHNE
MPEAMETHBIE PE3YIIbTATHI:

W3Bnekath W mpeoOpa3oBbIBaTh HHQPOPMAIUIO, MPEACTABICHHYIO B BHJIEC
Tabaul, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIC B BHUJIE TAOJIUII, TUArPaMM,
rpauKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTENeh: CpEeIHHUX
3HAUYEHUN U MEp pacceuBaHus (pa3max, JUCIIEPCHs U CTaHIapPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYECHUM M YaCTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJIOICHUH.

HaxonuTb BEpOSATHOCTH CIy4alHBIX COOBITUN B OIBITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM 4YHCIE€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyueckue MOJACIH: JEPEBO CIYy4alHOTO SKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOECTBO, IOJAMHOECTBO,  BBIINOJIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIUHEHWEe, TIEpeceueHue, JIOMOJTHEHUE,
MEePEYUCIIATh 3JIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MPECTABICHUE MHOMXECTB M CBSI3EH MEXITY
HUMM JIJI1 ONMCAHUS TIPOILIECCOB U SIBJICHUM, B TOM YMCIIC NPU PEIICHUM 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpeAMETHbIE PE3YIbTaThI:

M3Bnekath W mnpeoOpa3oBbIBaTh HWH(OpMAIMIO, TMPEACTABICHHYIO B
pa3NTUYHBIX MCTOYHUKAX B BHJE TaONuWIl, nuarpamm, rpauKoB, MPEICTaBISATH
JIaHHBIC B BUC TaOJINII, THarpaMM, rpauKoB.

Pemates 3amaunm opraHu30BaHHBIM TEpeOOpPOM BApUAHTOB, a TaKXKE C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUWI U METOJIOB.

Hcnonb30BaTh omnucaTebHbIE XapaKTEPUCTUKU JJII MACCUBOB YHCIIOBBIX
JIAHHBIX, B TOM YHCJI€ CPEJIHUE 3HAYEHUSI K1 MEPBI PACCEHBAHUS.
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HaxoauTh 4acTOThl 3HaYEHUM W YaCTOTHI COOBITHSA, B TOM YHCIE MOJB3YSICh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPHSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUI bepHyIum.

Nmers mnpencraBieHue O CIy4alHOM BEIMYMHE U O PaCIPEIEIICHUH

BEPOSATHOCTEM.

Nmetn NpeacTaBjaCcHUC O 3aKOHC OONBIIMX 4YHCET KaK O IIPOsABIICHUU
3dKOHOMCPHOCTH B cnyqaﬁHoﬁ HU3MCHYHUBOCTHU U O POJIM 3aKOHA OONBIINX YHCEIT B

MIPUPOJIC U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumenoBanun KosnyecTBo yacoB DJIeKTPOHHbBIE
" e pa3iesioB H (uudpoBbie)
o/ Becer  Konrpoanubl  IIpakruueck
TeM oOpa3oBaTe/ibHbIE
1l 0 e padoThbI ue padoThbl
NMPOrpamMMblI pecypchl
S TS — bubnuoreka [{OK
1 p 7 2 https://m.edsoo.ru/7f415f
€ JaHHBIX dc
OnucarenbHas buGnuorexa [IOK
2 8 1 https://m.edso0.ru/7f415f
CTaTUCTHKA dc
Corvaaiinas bu6anoreka LIOK
3 v 6 1 https://m.edsoo.ru/7f415f
W3MEHYHMBOCTh dc
BBencHue B bu6anoreka LIOK
4 TEOPHUIO 4 https://m.edsoo.ru/7f415f
rpagoB dc
BeposTHocTh 1
LIa(I))TOTa bu6anoreka LIOK
5 . 4 1 https://m.edsoo.ru/7f415f
CIIy49aiiHOTO dc
COOBITHS =
O0001enHue, bubmuoreka [JOK
6 CHCTEMaTH3allx 5 2 https://m.edsoo.ru/7f415f
g 3HaHUUI dc
OBIIEE
KOJIMYECTBO
34 2 5
YACOB IIO
I[TPOIT'PAMME

8 KUIACC



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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N HanmenoBann KoauvecTBo 4acoB DJIeKTPOHHbIE
© e pa3ielioB H (uudpoBbIe)
n/ Becer  Konrpoanubl  IIpakruueck
TeM oOpa3oBaTe/ibHbIE
Il 0 e padoThbl ue padboThbl
NPOrpamMmbl pecypcsbl
ToBTODEHME bu6mmoreka [IOK
1 P 4 https://m.edsoo.ru/7f417f
Kypca 7 kiiacca
b2
OnucarenpHas
bu6mmoreka [IOK
CTaTHCTHUKA.
2 4 https://m.edsoo.ru/7f417f
PacceuBanue b2
JTAHHBIX T
bu6mmoreka [IOK
3 MHoXxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositHOCTB bubnuoreka [IOK
4 CIIy9aliHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
BBenenue B bu6mmoreka [IOK
5 TEOPHIO 4 https://m.edsoo.ru/7f417f
rpa¢oB b2
Corvaaitise bubmuorexa [JOK
6 - 8 https://m.edsoo.ru/7f417f
COOBITHS
b2
O0o006111EHNE, bu6nmoreka [JOK
7 cUCTEeMaTH3aIl 4 2 https://m.edsoo.ru/7f417f
Usl 3HAHWI b2
OBILEE
KOJIMYECTBO
4 2 1
YACOB I1O 3
[TPOTPAMME
9 KJIACC
N HaumenoBann KouunvecTBo 4acoB DJIeKTPOHHbIE
" e pa3uesioB H (uudposbie)
n/ Becer  KoHTpoJabH IpakTHyeck
TeM o0pa3zoBaTejibHbIE
n 0 ble padoThI ue padoTsbl
NMPOrpamMMblI pecypchl
ToBToDEHME but6mmorexa [IOK
1 P 4 https://m.edsoo.ru/7f41a3
Kypca 8 kiacca 02
5 DIIeMEHTHI 4 1 bubnuorexa [IOK
KOMOMHATOPUK https://m.edsoo.ru/7f41a3



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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u 02
I'eomerpuueck bubmmoreka [JOK
ast 4 https://m.edsoo.ru/7f41a3
BEPOSITHOCTh 02
bu6nmoreka [IOK
HcnpiTanus
6 https://m.edsoo.ru/7f41a3
bepnymm
02
Corvaaiinas bubnunoreka LIOK
i 6 https://m.edsoo.ru/7f41a3
BCIINMYHHA
02
OBobmene, bubnunorexa LIOK
10 https://m.edsoo.ru/7f41a3
KOHTPOJTb
02
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[NPOT'PAMME



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