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MOACHUTEJIbHAS 3AIINCKA
Pabouasi mporpaMmmMa cocTaBjieHa HA OCHOBAHHMU:

exa ocHoBe D3 Ne273 ot 29 nexabps 2012 roma «O06 obpa3oBaHuu B
P®y (B nelicTByroIeH peaaKiiim);

eDI'OC OO0, yTBepAAECHHOTO MPUKA30M MUHHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanun ot 31.05.2021 1. Ne287 (B aeicTByroMIECH
peIaKIum);

eDOIT OO0, yrBepxkaennou [Ipukazom MuHuctepcTBa MpPOCBEIICHUS
Poccuiickoit denepannu ot 18.05.2023 Ne 370 "OO6 yTBep)aeHUU
dbenepanbHOil 00pa3oBaTEbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus" (3apeructpupoBad 12.07.2023 Ne 74223);

eOCcHOBHOI 001I€00pa30BaTEILHON MPOTPAMMbI OCHOBHOTO OOIIIETO
obOpazoBanus (nanee — [Iporpamma) MyHUIIUTIAIBHOTO OIOI)KETHOTO
00111e00pa30BaTENBLHOTO YUPEXKACHUS CpeHel Kokl No4

e VyeoOusniid tuiad MBOY COILL Ne 4.

[Ipu peanusanuu nporpamMmbl OyAyT YUTE€HbBI IICUXOJIOTHUYECKHE OCOOEHHOCTH
oOyuarommuxcs ¢ 3I1P (Bapuant 7.1):

- 3aTPyJHEHUST B YCBOGHHMU YYEOHBIX TIporpaMmM, OOYCIIOBJICHHBIC
HEJJ0CTaTOYHBIMU MO3HAaBaTEIbHBIMU CITOCOOHOCTSIMH, crienupuIecKuMu
paccTpoiiCTBaMM MCUXOJIOTMYECKOTO Pa3BUTHUSI (IIKOJbHBIX HABBIKOB, PEUU U JIP.);

- HapYyIICHUSIMU B OpraHU3allUU JeATEIbHOCTH U/ WY TTOBEIACHHUS;

- HEJIOCTaTK! B (DOPMUPOBAHHH BBICIIIUX MICUXUYECKUX (HYHKIIHIA,

- 3aMeIJICHHBI Temn JHOO0 HEPaBHOMEPHOE CTAHOBJICHWE IMO3HABATEIHHOU
JEATEeIIbHOCTH, TPYAHOCTH MPOU3BOJIBLHON CAMOPETYJISLINY;

- BO3MOYKHbBIE HAPYUIECHUS] PEUYEBOM U MEJIKOM PYYHOM MOTOPUKHU, 3PUTEIILHOTO
BOCIIPUATHUSL U TIPOCTPAHCTBEHHOW OPUEHTHUPOBKHU, YMCTBEHHOU pabOTOCTIOCOOHOCTHU
Y AMOIMOHATILHOMU Cc(ephl.

OGpazoBatenbHasi ACSITEIBHOCTh M TEKyIIas (MIPOMEXYTOUHOW aTTeCTallUuU
NPOBOJUTCA C Y4YE€TOM cHelU(UKH YCBOCHUS 3HAHUH, YMEHUW U HABBIKOB
oOyuaromumucs ¢ 3IIP ¢ yderom Ttemna y4eOHOM palbOThI («IIOMIATOBOMY)
NpEeAbIBICHUM MaTepuaina, J03MPOBAHHON MOMOILIM B3POCIOro, HCHOJIb30BAHUU
CIEIUAJIBHBIX METOJOB, IMPUEMOB M CPEJCTB, CIOCOOCTBYIOIIMX Kak OOIIeMy
pPa3BUTHUIO OOYYArOMIErocsi, TaK M KOMIIEHCALIMM WHJIUBUAYAIbHBIX HEAOCTATKOB
pa3BUTH); 00ECTICUCHUEM WHIWBUIYAIILHOTO TeMIa OOy4YeHHUS W TPOJABUKCHHUS B
o0Opa3oBaTeIbLHOM MPOCTPAHCTBE st oOydatonuxcs ¢ 3I1P.

[Ipu mpoBeneHnn arrecTaliud HEOOXOJUMO CO3/1aBaTh CICIHAIBHBIC YCIOBUS
1t o0yuarommmxcs ¢ 311P:

* Ocobas ¢opma opraHuzanuu arrecranuu (B MaJoi rpygme,



WHJIWBUAYAJIbHYI0) C Y4Y4e€TOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH U
WHIMBUAYAJBHBIX 0cOOCHHOCTEH, oOy4daromuxcs ¢ 3I1P;

* [IpuBbIyHas 0OCTaHOBKA B KJacce (MPUCYTCTBUE CBOETO YUUTENs, HAIMUKE

IOPUBBIYHBIX JUIsI OOYyYarolIMXCsl MHECTUYECKHMX OIOp: HAIJIAIHBIX CXEM,
1a0JIOHOB OOIIEro X0/1a BRITIOJIHEHUS 3a/IaHHi);

* [IpucyTcTBUE B Hayase paboThI 3Tana 00IIel OpraHu3auu AesITEeIbHOCTH;

* AnanTUpoBaHWE MHCTPYKIUU C YYETOM OCOOBIX 00pa3oBaTeNIbHBIX
noTpeOHOCTEHN

Y MHAUBHyalbHBIX TPyAHOCTEH oOyvarommxcs ¢ 3I1P:

. [Tpu HEOOXOIMMOCTH aAANTHPOBAHNUE TEKCTA 3aaHHS C YIETOM 0COOBIX
o0Opa3oBaTeIbHBIX

NOTPEOHOCTEN U MHANBUAYAIBHBIX TPpyAHOCTEH, oOyuatomuxcs ¢ 3[IP (6onee
KPYHHBIA pUQPT, 4€TKOE OTTPAHUYCHUE OJHOTO 33JlaHUs OT JPYroro; YIPOIICHHUE
GbOpMyIMPOBOK 3aJlaHUs MO TPAMMATUYECKOMY U CEMAaHTHUYECKOMY O(DOPMIICHHUIO U
zp.);

. IpU HEOOXOAMMOCTH TpeaocTaBiieHue AuddepeHIInpoBaHHON TOMOIIIK:
CTUMYJIUPYIOLIEN

(omoOpeHre, SMOLMOHATBHAS TOJJICPIKKA), OpPraHU3YIOIIeH (TPHUBJICYCHUE
BHUMAaHMs, KOHIIEHTPUPOBAHWE HA BBIIIOJIHEHUMH pabOThl, HANOMUHAHUE O
HEOOXOJMMOCTH CaMOTIPOBEPKH), HaIpapisgioniell (MOBTOPEHUE W Pa3bICHCHHE
MHCTPYKIIMH K 33JIaHHUIO);

* YBETMYCHUE BPEMEHH Ha BBIMMOJTHEHUE 3aJaHUN;

* BO3MOXHOCTh OpraHu3auuud KopoTkoro nmepepsiBa (10-15 MuH) npu
HapacTaHWM B TIOBEJACHUH peOCHKA MPOSIBJICHUI YTOMIICHUS, ICTOIICHUSI.

[Iporpamma o maTeMatuke Jyisi oOydaromuxcsa 5—9 KiaccoB pazpaboTaHa
Ha ocHoBe ®I'OC OOOQO. B nporpaMmme 1o MaTeMaTUKE YUTEHBI UJIEH U MOJIOKEHUS
Konneniuu pa3BuTus MaTeMaTinueckoro oopasoBanus B Poccutickoit denepanum.

[IpuopuTeTHbIMU LIETSIMU OOyYEHHsI MaTeMaTuke B 5—9 Kjaccax SIBISIOTCS:
dbopMHpOBaHUE IEHTPATHHBIX MATEMATUYECKUX TIOHITHH (YUCII0, BETUYHNHA,

reoMerpudyeckas  (Gurypa,  TEpeMEeHHas,  BEPOATHOCTD, byHKIIHA),
00€eCIeYnBaOIINX TMPEEMCTBEHHOCTh W  TMEPCIEKTHBHOCTh MAaTeMaTHYECKOTrO
oOpa3oBaHus 00YYaIOIINXCS;

MOJIBE/ICHHE OOYYArOIMXCS Ha JOCTYIMHOM I HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKH M OKPYKAIOIIEr0 MHpa, MOHWUMAaHWE MAaTeMAaTHKH Kak
YacTH OOIIEH KyJIBTYPhI YEJIOBEUCCTBA,

pPa3BUTHE WHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0ydarommuxcs,
MO3HABATEILHONH  AaKTHUBHOCTH,  HWCCJIEAOBATEIbCKUX  YMEHHUW, KPUTHYHOCTH
MBIIIJICHUS, HHTEpPeca K U3YUCHUIO MaTeMaTHKH;

dbopmupoBaHre (YHKIIMOHATHLHOWM MAaTeMaTHUYEeCKOW TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh ~ MPOSIBJICHUS  MaTEMaTUYECKUX  MOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaNbHBIX XKU3HCHHBIX CHUTYaAllUSX W TPU U3YYCHUU APYTHX
y4eOHBIX  TPEIMETOB, TMPOSIBJICHUS  3aBUCUMOCTEM W 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha S3BIKE MATEMATHKW W CO37aBaTh MaTEMaTUYECKUE MOJCIIH,
MPUMEHSATh OCBOCHHBI MAaTeMAaTHYECKUW ammapar [js penieHus MPaKTHKO-
OPUEHTHUPOBAHHBIX 3374, WHTEPHPETUPOBATH H  OICHUBATH  MOJYYCHHBIC
pe3ynbTaThl.

OCHOBHBIC JIMHUU COJACPKAHUS MPOTpaMMbI IO MaTeMaTHKe B 5—9 Kracgax:



«Hucna u BeIYUCTIEHUSY, «Anredpa» («Anredpanyeckue BbIpaXEHUs», «Y paBHEHUS
U HepaBeHCTBa»), «DyHkuum», «['eomerpus» («I'eomerpuueckue (Gurypel m ux
CBOMCTBAY,

«M3MepeHne TEOMETPUYECKUX BEIMYHUHY»), «BepOsSTHOCTh U CTAaTHUCTHKAY.
JlaHHBIC TMHUW Pa3BUBAIOTCS TMapajuIeNIbHO, KaX/1asi B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTUKOHM, OJIHAKO HE HE3aBHCHMO OJHA OT JPYyrod, a B TECHOM KOHTAaKTe U
B3aMMO/ICHCTBUH.

Conepkanue MporpaMmbl MO MaTE€MaTUKE, pachnpeAca€¢HHOE M0 TojaM
oOy4eHHs, CTPYKTYpUPOBAaHO TakuM oOpa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMIHATBHBIM BOMPOCAaM O0ydJaromecs oOpamaiiuch HEOAHOKPATHO, YTOOBI
OBJQJICHUE MATEMaTUYECKUMU TOHSTHUSMH UM  HaBBIKAMH  OCYIIECTBIISUIOCH
MOCJIE0OBATEIBHO U MOCTYNATENIbHO, C COOMIOICHUEM MPUHIIUAINA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIOYAJIUCH B OOIIYIO CHCTEMY MaTeMAaTHUYECKHX IPEICTaBICHUN
oOydJaromuxcs, pacupsis 1 yriryossis e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBum ¢ ®I'OC OOO wmaremaTtuka SBIsSeTCS 00s3aTeIbHBIM
y4eOHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO o0Iiero obpasoBanus. B 5-9 kmaccax
MaTeMaTrKa TPAJIUIUOHHO U3Y4YaeTCsl B paMKaxX CIEAYIONINX Y4EeOHBIX KYpCOB: B 5—6
KJIaccax — Kypca

«Marematuka», B 7-9 kjgaccax — KypcoB «AureOpa» (BKIOYas SJIEMEHTHI
CTaTUCTUKU M T€OpHH BeposiTHOCTEN) U «I'eomerpusi». [Iporpammoil mo maremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN YUeOHBI Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO6m1ee Yucao 4acoB, pEKOMEHIOBAHHBIX ISl M3YyUEHHS MaTeMaTUKU (0a30BbIN
YpOBEHbB) Ha YPOBHE OCHOBHOTO 00IIIeTO 00pa3oBanus, — 952 vaca: B 5 kimacce — 170
yacoB (5 yacoB B Hezenmo), B 6 kiacce — 170 yacoB (5 9acoB B HeJIeN0), B 7 Kilacce —
204 4gaca (6 yacoB B Hefien10), B 8 kinacce — 204 gaca (6 yacoB B HeJlel0), B 9 Kiacce
— 204 4gaca (6 4acoB B HEJCIIO).



OEJIEPAJIBHAA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KITACCAX

[TOACHUTEJIBHAA 3AIINCKA

[TpuoputreTHbIMH IIENIIMA OOy4YEHHUS MaTeMaTHKe B 5—6 Kiaccax SBISIOTCS:
npoAoHKeHrne (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHATUHN (YKCIIO,

BEJIMUMHA, reoMeTpuyeckas (urypa), o0ecrneurnBaromux MpeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUs O0yYarOIIMXCS;

pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM OOydaromuxcs,
[I03HABATEJIbHOM AKTUBHOCTHU, UCCIIEAOBATEIbCKUX YMEHUH, UHTEpEca K U3YyYEHUIO
MaTeMaTHKHU;

NOJIBEICHUE OOYy4aroluXxcs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MATEMAaTUKU U OKPY>KAIOILIETO MUPA;

(¢opMupoBaHUEe (PYHKIIMOHAIBHOW MaTeMaTUYECKOM I'PaMOTHOCTH: YMEHMs
pacno3HaBaTh MaTEMaTUYECKUE OOBEKThl B pEAIbHBIX JKU3HEHHBIX CHUTYalUsX,
IPUMEHATH OCBOEHHBIE YMEHHUS ISl PELICHUs MPAKTHUKO-OPUEHTHPOBAHHBIX 3aj1ad,
WHTEPHPETUPOBATh MOJYYEHHbIE PE3YNIbTAThl W OLIEHUBAaTh MX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYalUH.

OCHOBHBIE JIMHUM COJAEPKAHMUS Kypca MaTeMaThuku B 5-60 Kiaccax —
apumeTnyeckas U TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapajlieIbHO, KaXxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYroii, a B
TECHOM KOHTaKT€ W B3aUMOJACHCTBUU. Takke B Kypce MATEMATHKU IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U ONMHUCATEIbHONW CTATUCTUKH.

N3yuyenue apu(pmMeTnyecKoro Marepuana HauMHAETCs CO

CUCTEMATU3ALMM W Pa3BUTHUS 3HAHWWA O HATypPaJbHBIX YMCIIAX, IMOJTYYEHHBIX
Ha YPOBHE HAYAJILHOTO 00IIIET0 00pa30oBaHUsI. IIpu stTOM

COBEPILIEHCTBOBAHKE BBIYMCIIUTEIILHON TEXHUKH U
dbopmupoBaHue HOBBIX TEOPETHUYECKUX  3HAHUU

COYETAEeTCA C Pa3BUTHEM BBIUHCIUTEIBHON KYJbTYPBI,

B YaCTHOCTU C oOy4eHHEeM MTPOCTEUITUM

npuémMam IpPUKUIKA U OLICHKHU PE3yIbTAaTOB

BBIYMCIIEHUN. N3ydeHnne HaTypanabHBIX yucea MpoAoJDKaeTrca B 6

KJIACCE€ 3HAKOMCTBOM C HAYAJIbHBIMU TOHATUSMM Te€OpuHM AeauMocTd. Hawano
U3y4eHUs! OOBIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MEPBBIM
ATalm B OCBOEHUHU Jpo0eH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
MOHATUSIMU TeMbl. [Ipum 3TOM paccMoTpeHHE OOBIKHOBEHHBIX APOOEH B IMOJTHOM
00BEME MPEIIECTBYET U3YUCHHUIO IECSITUUHBIX APOOEH, YTO 1esrecooOpa3Ho ¢ TOUKH
3pEHUsS] JIOTUKH W3JI0KECHUS YHUCIOBOM JIMHWM, KOTJAa TMpaBWia JIEMCTBUM C
JNECATUYHBIMH JPOOSMU MOXXHO OOOCHOBATh YK€ W3BECTHBIMU QJITOPUTMAMH
BBITIOJIHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JECATUYHBIMH
JIpOOSIMU PACIIMPUT BO3MOXKHOCTH JIJII TIOHUMAaHUSI OOYYaIOMIMMUCS TTPUKIIATHOTO
MIPUMEHEHUSI HOBOM 3alMCH TIPU U3YYEHUU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnojap3oBanuu. K 6 kimaccy OTHeCEH BTOpPOM dTam B H3YYECHHHM JpoOel, rje
MPOUCXOJIUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHUS W MpeoOpa3zoBaHUsl ApoOei,
OCBOCHHE HOBBIX  BBIYUCJIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYMCJICHUH, B TOM YHCJIE



3HAYEHUN BBIPAKEHUHN, COAEPKAIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE APOOH,
YCTAHOBJICHHE CBSA3EH MEXKIYy HUMH, PAaCCMOTPEHHE NPUEMOB PEUIECHUS 3aady Ha
npobu. B Hayane 6 kiacca NpOMCXOIUT 3HAKOMCTBO C MOHSATUEM ITPOLICHTA.

OcoOEHHOCTBIO U3YUYECHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEN SBISETCS
TO, YTO OHHM TaKX€ MOTYT paccMaTpUBaTbCs B HECKOJBKO ATamoB. B 6 kinacce B
Hayaje Hu3ydeHus: Tembl «llonoKuTenbHble U OTPUUATEIBHBIE YHCIIAa» BBIIEISAETCS
noarema «llenble uncna», B paMkax KOTOPOM 3HAKOMCTBO C OTpPULATEIbHBIMU
yuciaaMM M JEHCTBHUAMM C MOJOXHUTEIbHBIMH M OTPULIATEIBHBIMU YHUCIAMHU
IIPOUCXOIUT HAa OCHOBE COAEPMKATEIBHOIO MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE MMO3HAKOMUTH O0OYYAOIIUXCSI IPAKTUYECKU CO BCEMU OCHOBHBIMH IMOHATHSIMHU
TEMbI, B TOM YHUCJIE U C MpaBWIAMU 3HAKOB IMPH BBITOJIHEHUU apu(PMETHIECKUX
neiictBuil. M3yueHue palMOHANBbHBIX YWCET Ha 3TOM HE 3aKOHUYUTCS, a Oyder
IIPOJIOJKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOydeHHM pelIeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax MCHOJIb3YIOTCS
apumernyeckue npuémsl pemeHus. [Ipy oTpaboTKe BBIUKUCIUTENBHBIX HABBIKOB B
5—6 Kiaccax paccMaTpHUBAIOTCSl TEKCTOBBIE 3aJaud CJIEIYIOIIMX BHUJOB: 3aJaud Ha
JBUKEHHE, Ha YaCTH, Ha TIOKYIIKH, Ha pab0Ty ¥ IPOU3BOAUTEIBHOCTb, HA MPOLIEHTHI,
Ha OTHOLIEHWS U mponopuuu. OOyyarouiyecs: 3HAKOMSTCS C NMpUEMAMHU PEIICHUs
3aJa4 1epedopoM BO3MOXKHBIX BAapUaHTOB, ydarcs paboTaTh € HH(OpMaIMEi,
MpeCTaBICHHON B (popMe TaOJIUIl UK TUArpaMM.

B  nporpamme  yuebHOoro kypca «MaremaTuka» — MPETyCMOTPEHO
(dbopMHpOBaHUE MPONEACBTUUECKUX alreOpanvyeckux mpenacraBieHuid. bykBa kak
CUMBOJI HEKOTOPOIO YHCIa B 3aBUCUMOCTH OT MAaT€MaTUYeCKOrO0 KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBEHHAass CUMBOJIMKA IIKPOKO MCIOJIb3YETCS MPEXKIE BCErO
JUISL 3alMCU OOLIMX YTBEPXKACHHM W MpEeMIOKEeHHH, QopMyll, B YaCTHOCTU IS
BBIYHCIICHUSI TEOMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENS) YUCTA.

B mnporpamme yuebHoro kypca «MaremaTHKa» IpencTaBieHa HarsaHas
reoMeTpusl, HampaBieHHas Ha Pa3BUTHE OOPAa3HOIO MBILIUIEHUS, POCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B HU3YYEHUHU
TE€OMETPUH, KOTOPBI  OCYIIECTBIIIETCS HA  HArJsIHO-TIPAKTUYECKOM  YPOBHE,
ONUpaeTcsi Ha HarasgHo-o0pa3Hoe MbIIUIeHHe oO0yyatonuxcsa. bosblnas posb
OTBOJUTCS MPAKTUYECKOW IEATEIBbHOCTH, ONBITY, SKCIEPUMEHTY, MOIECIMPOBAHUIO.
OOyuaroiuecs 3HAKOMSTCS C T€OMETPUYECKUMH (UIypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydaTrcs HM300pakaTb UX Ha
HEJIMHOBAaHHOW M KJIeT4aTo Oymare, paccMaTpHUBAlOT MX MpOCTeiline cBoiicTBa. B
Ipoliecce U3yYEHHUs HArJIsJHOM TeOMETPUH 3HaHUSI, OJYyYEHHbIE 00Y4YarOIIMMUCS Ha
YPOBHE HaYaJIbHOr0 00IIEro 00pa30BaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IUIaHy B 5—6 KiaccaXx H3y4yaeTcsi MHTErPUPOBAHHBIM
npeaMeT

«Marematukay, KOTOPBIN BKIIOYAET apu(PMETHUECKU MaTepHall U HATJISTHYIO
TeOMETPHUIO, a TAKXKE MPOIEICBTUUECKIE CBEACHUS U3 alreOphl, 3JIEMEHTHI JIOTUKU U
HayaJia ONUCATEIbHOW CTATUCTUKH.

OO0miee 4nCIO0 YacoB, PEKOMEHJIOBAHHBIX JUIA U3ydeHUs marematuku, — 340
yacoB: B 5 kiacce — 170 vacoB (5 yacoB B Hefiento), B 6 kinacce — 170 gacoB (5 yacoB
B HEJEIIO).



COIAEPXAHUE OBYUYEHNMA 5 KITACC

HarypanbHble uncna v HyJib

HarypansHoe uwmcno. Psa nHatypanenbix umcen. Ywucio 0. MzoOpaxeHue
HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOA.

[lo3unmoHHass cucTteMa CUHUCIEHUs. PuMckas Hymepanus Kak [pUMep
HETMO3UIMOHHON CUCTEMBI CUUCTIEHU. [JecATHUHas CUCTEMA CUUCIICHHS.

CpaBHeHUE HAaTypalIbHbIX YKCEII, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.

Crioco6s1 cpaBHeHMsI. OKpyTIeHHE HATypalbHBIX YUCEIL.

CnoxeHue HaTypaJIbHBIX YKCEN, CBOMCTBO HYJISI MPU CIOKEHUU. Brruntanue
KaK JEHCTBHE, OOpaTHOE CIIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN, CBOMCTBA
HYJIA U €UHUIIBI TIPU YMHOXKECHHH. [[eneHune kak nelcTBre, 00OpaTHOE YMHOKEHUIO.
KommioHeHThl  neucTBUM, CBsI3b  Mexay Humu. [IpoBepka  pesynbrara
apupMeTHIECKOTO JeicTBus. [lepemMecTuTeNnbHOE M COYETATEeNbHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXKEHHUS, paclpeAeuTeIbHOe CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OykB il 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apuU(pMETUUECKUX JTCUCTBUM.

Jenutenn W KpaTHbIE 4YHWCIA, PaA3JIOKEHHE Ha MHOXUTend. [Ipocteie u
coctaBHble yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CreneHb C HaTypaJibHbIM I[IOKa3aTelieM. 3aluCh 4YWCIa B BHUJIE CYMMBbI
Pa3psIHBIX ClaraeMbiX.

YucnoBoe BbIpakeHUE. DBplUnCIIeHHE 3HAYEHWM YHUCIIOBBIX BBIPAKECHHI,
MOPSAIOK  BBINOJIHEHUST  JeuWcTBuil.  Mcnmonp3oBaHWe  MpU  BBIYHMCIEHUSX
MEePEMECTUTENHHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHHSI U YMHOKEHUS,
pacrpeeIuTeIbHOTO CBOMCTBA YMHOXKEHUSL.

Hpobu

[IpencraBienne o Japobw Kak cmocoOe 3aldCH  YacTH  BEJIMYHMHBI.
OObikHOBeHHBIE ApoOu. [IpaBunbHbIE W HempaBwibHbIE ApoOu. CMemanHas apoob,
MPEACTABIICHUE CMEUIAaHHOW JIpoOW B BHUJE HEMPABWIHHOW APOOM U BBIJCICHUE
[eJI0M YacTy 4ucia W3 HempaBWwibHOW apobu. M3o0paxenue npoOelt ToukaMu Ha
qucaoBou mpsiMoii. OcHOBHOE cBOMCTBO ApoOu. Cokparenue npodeit. IlpuBenenne
npobu kK HoBOMY 3HameHaTento. CpaBHeHHE apooei.

CrnoxxeHre U BblYMTaHUE JpoOei. YMHOXKEHUE U AeleHHe ApoOeil, B3auMHO-
oOpatHble podu. HaxoxkaeHue 4acTu 1eaoro u 1eaoro mo ero 4acTHu.

Hecatuunas 3anuch apoOei. IlpeacrtaBineHue aecsiTUYHON NpoOU B BHIE
OOBIKHOBEHHOM. 300paxkeHne AeCITUUHBIX ApoOel TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckue ACHUCTBUS C  JCCATHYHBIMU  ApoOsmu. OxpyrieHue
JECATUYHBIX APOOEH.

Pemrenne TekcTOBBIX 3a1a4

Pemenue TekcTOBBIX 3amady  apudmeTrmueckuMm  crocoOom.  Pemienwue
JOTUYECKUX 3amad. Pemenue 3agad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcrnonp3oBanue mpu perieHuy 3a7a4 TaOIHI] i CXEM.

Peumiennie 3amay, cojaepKallMX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYHMHBI:
CKOPOCTh, BPEMSI, pACCTOSIHHE, 1IEHA, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI U3MEPEHUS:
Macchl, 00bEMA, 1IE€HBI, PACCTOSIHUS, BpeMEHHU, CKOpOCTU. CBSA3b MEXKIY €IUHUIIAMU

HN3MCPCHUA Kﬂ)KIIOﬁ BCJINYUHBI. 7



PelieHne oCHOBHBIX 3a71a4 HA JIPOOHU.

[IpencraBienne TaHHBIX B BUIE€ TaOJIHII, CTOJIOYATHIX AUArPaAMM.

Harnsgnas reomerpust

Harnsinuele mnpencraBieHus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsmoii,
OCTpPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JlnvHa OoTpe3ka, METPUYECKUE €AMHMIIBI JUIMHBL. J[TMHA JIOMaHO#, mepuMerp
MHOTOYTOJIbHUKA. VI3MepeHne U MOCTPOEHUE YIIIOB C IOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele mpeactaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
IPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIBHUK, O PABEHCTBE PUTYDP.

N3o0pakenne ¢uryp, B TOM Uucie Ha Kierdato Oymare. I[loctpoenwme
KOHGUTYypaluii U3 YacTe MpsIMOW, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYaTOU
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp npPSAMOYTOJIbHUKA u MHOTOYTOJIbHHKOB,
COCTaBJICHHBIX U3 MPSMOYIOJbHUKOB, B TOM 4YHUCIE (QUIYp, HU300paKEHHBIX Ha
KJeT4aroil Oymare. EquHUIBI H3MEpEHUS ITOIAIN.

Harnsigable npeacTaBieHUss 0 IPOCTPAHCTBEHHBIX (PUrypax: MpsIMOYTOJIbHBIHI
napajuieenunen, KyO, MHOTOI'PaHHHKH. N3o0paxenue IPOCTENIINX
MHOrorpaHHukoB. Pa3BépTtku kyb6a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJTACTUJIMHA U IPYTUX MaTepUasoB).

O0BEM MNpAMOYTOJIBHOTO Tapajienenunena, kKyoa. EauHUIBI u3MepeHus
o0BEMa.

6 KITACC

HarypansHbie uncna

Apudmernueckue ACHUCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIIAMH.
UwucnoBbie BRIpKEHUSI, TOPSIOK ACHUCTBUH, UCTIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IIPA BBIYUCIICHUAX IIEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXEHUSI, paclpe/IeTUTEIbHOIO CBOMCTBA YMHOXKEHHS. OKpyTIIeHNE HATypaIbHBIX
YUCElL.

Jlenutenu u KpaTHbIC YKCIIa, HAMOOJIBIINK OOIIMIA JENUTENIb U HaMEHbIIIee
obmee kpaTHoe. J[eTMMOCTh CYMMBI U IPOU3BEIeHU. JlefleHrne ¢ ocTaTKkoMm.

Hpobu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHue ApoOeH.
CpaBHeHUE W ynopsiiouMBaHue ApoOeil. Pemenne 3amay Ha HAXOXKIEHUE YaCTU OT
EJ0T0 W I1eJoro Mo ero yactu. JIlpoOHoe dYuciIo Kak pe3yJbTar JIeJICHHUS.
[IpencraBnenue necITUYHOM JpoOU B BUJAEC OOBIKHOBEHHOM IpoOU M BO3MOKHOCTH
npejcTaBiieHus] OOBIKHOBEHHOM JIpoOu B BHjE JAeCATUYHOM. JlecsTUuHbIE apoOu U
MeTpuueckas cuctemMa Mep. ApudMeTHIeCKrUe NEUCTBUS U YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMHU U JIECATHIHBIMH JIPOOSMHU.

OtHomieHue. [lenenne B JaHHOM OTHOIIEHWW. MacmTab, MTPOHOPITHUS.
[IprumeHenune mponopurii Npyu peIIEHUH 3a/1a4.

[Tonarue npouenta. Berurcienue npoueHTa OT BEJIUYUHBI U BEJIMYUHBI 110 €€
NPOILIEHTY. BbIpakeHWe TPOIEHTOB  JECATUYHBIMH  JIPOOSIMH. Pemenne
3a/1a4 Ha MPOLEHTHI. BbIpaxkeHre OTHOIIEHUSI BEJIMUYUH B IPOLICHTAX.

[TonoxuTeNbHBIE U OTPULIATENIHHBIE YUCIIA

[TonoxkurenbHble W OoTpUUATENbHbIE uyncaa. Llenpie umcma. Monayib qné:na,



reoMeTpUyYecKass HHTEeprnpeTanuss Moayias uyucia. M3oOpaxeHue uucen Ha
KOOPJIMHATHOM NpsMOW. YMCIOBBIE NPOMEXKYTKH. CpaBHeHue 4ucen.
ApudpmeTnueckue JeMCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIAMHU.

[IpsmoyrosibHast cucreMa KOOpPAMHAT Ha  IUIOCKOCTH.  KoopauHaTsl
TOYKM Ha IUIOCKOCTH, abcuucca W opauHata. [locTpoeHne Touyek M Quryp Ha
KOOPJAMHATHOM TUIOCKOCTH.

BykBeHHBIE BbIpAKEHUS

[IpumeHeHue OyKB JIJIs 3alIMCU MAaTEMAaTUYECKHUX BBIPAKEHUN U MTPEIIIOKEHUI.
CpoiicTBa apupMeTH4ecKuX ACUCTBUN. bByKBEHHBIE BBIPAKEHUS U YHCIOBBIC
IIOJACTAaHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXOXJACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmynsl, GhopMyIbl IEpUMETpa W IUIOMIAM MPSAMOYTOJbHUKA, KBajapaTa, 00béMa
napajuiesenunena u Kyoa.

Pemenne TekCcTOBBIX 3a/1a4

Pemenne TekcToBBIX 3adad  apudmernyeckuM —crocodboMm. PemieHue
JOTHYECKHX 3a7a4. Perenne 3a1ad nepebopoM BceX BO3MOMKHBIX BAPUAHTOB.

Pemienne 3amay, conepKalmux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEIVYMHBI:
CKOPOCTb, BPEM:, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOUTEIILHOCTD,
Bpems, 00bEM paboThl. EnuHUIBI M3MepeHus: Macchl, CTOMMOCTH, PaCCTOSIHMS,
BpEMEHH, CKOPOCTU. CBA3b MEXy €IMHUIIAMHU U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenne 3amad, cBA3aHHBIX C OTHOLLIEHUEM, IIPOIIOPLUMOHAIBHOCTHIO BEJINYNH,
MPOLIEHTAMM; PEHIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

OuneHka M MNpUKHIKA, OKpyrieHue pe3yibrara. CocraBiieHue OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpeacraBnenre JaHHBIX C MOMOIIbKO Ta0muu W guarpamm. CronOuateie
JIarpaMMBbl: YTEHHE U MTOCTPOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harnsananas reometpust

Harnsignele npencraBieHuss O (QuUrypax Ha IUIOCKOCTU: TO4YKa, MpsMas,
OTpE30K, JIy4, YroJl, JOMAaHas, MHOTOYTOJIbHHK, YETBIPEXYTOJIbHUK, TPEYIOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosiokeHue IBYX IpPsAMBIX Ha IUIOCKOCTH, IapaJuleiIbHbIC
IpsAIMbIC, TIEPICHIUKYJIAPHbIE IpsAMbIe. 3MepeHue pacCTOSHUN: MEXAY IBYMs
TOYKaMH, OT TOYKH J0 NMPSIMOU, JUIMHA MapIIpyTa HA KBAIPATHOU CETKE.

N3mepeHne W MNOCTpPOEHHWE YIJIOB C IMOMOLIBIO TpaHcmoptupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, PSMOYTOJIbHBIN, TYNOYTOJIbHBIH,
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBI
YEThIPEXYTOJIBHUKOB. [IpAMOYTONBHHK, KBaApaT: HCIOJIb30BAaHUE CBOWCTB CTOPOH,
yriaoB, auaroHaned. HM3o0paxkeHue reomeTpuueckux (Uryp Ha HEITUHOBAHHOM
Oymare C UCIOJB30BAHUEM LHUPKYJS, JIMHEWKH, YrOJIbHUKA, TPAaHCHOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp wmHoroyronbHuka. [loHsiTHe momaan QUIYpHl, EAUHUIIBI
u3MepeHus miomaau. [pubmkénnoe naMepenue miouiaau Guryp, B TOM 4Hclie Ha
kBajgpaTHOM ceTke. [lpubnmxEHHOE W3MEpeHHe [UIMHBI OKPY>KHOCTH, IUIOLIaId
KpyTa.

CuMmMmeTpus: LEHTpajbHasA, oceBas M 3epKaipHas cuMmmeTpud. [locTtpoeHune
CUMMETPUYHBIX UTYP.

Harnsinaele npeactaBieHus: O NPOCTPAHCTBEHHBIX (UTypax: napajvieienunes,
Ky0, mpu3ma, mUpaMula, KOHYC, IMWIMHApP, map u cdepa. I/I306pa>1<egHHe



NPOCTPaHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LMIMHIpA U
koHnyca. Co3laHue Mojeneil mpocTpaHCTBEHHBIX (Guryp (u3 Oymaru, MpOBOJIOKH,
IJIACTWJIMHA U JPYTUX MAaTepUAIOB).

[lonsitue oOBEMa, eAuHUIIBI M3MEpeHHs 00BbEMa. OO0BEM MPSAMOYTOIBHOTO
napajienenumneaa, kyoa.

[MPEJIMETHBIE PE3VYJIBTATHI

[IpenmeTHBIC PE3yNbTATHl OCBOCHHUS MPOTPAaMMBI YYEOHOTO Kypca K KOHILY
oOyueHus B 5 Kiacce:

Yuciia 1 BBIYMCIICHUSA

[ToHnMaTh ¥ MPABUIBHO YIOTPEOJISITh TEPMUHBI, CBSI3aHHBIE C HATYpaIbHBIMU
YUCIIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh M yHOPSAOYMBATHL HATypallbHbIE 4YHUCIA, CpPaBHUBATh B
MPOCTEUINX CITydasiX OOBIKHOBEHHbIE JPOOH, IeCATUYHBIE IPOOU.

CooTHOCHUTh  TOYKY Ha  KOOPAMHATHOW  (YMCJIIOBOM)  MpsAMOH ¢
COOTBETCTBYIOIIUM €U YHCIOM M H300pa)xkaTh HATypaJbHble YHCJIa TOYKAMHU Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BrINonHATH apupMeTHIECKUe JEUCTBUS c HaTypajlbHbIMU
YHUCJIaMH, ¢ OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEHIINX CITydasix.

BrInmonHATh MOpOBEPKY, NPUKUIKY pe3ysibTaTa BbIYUCICHUU. OKpYIriIsTh
HaTypaJIbHbIE YUCJIA.

Pemenne TekCTOBBIX 3a/1a4

Pemiath TeKCTOBBIE 3ajauu apuPMETHUYECKUM CHOCOOOM M C TOMOIIBIO
OpPraHW30BaHHOTO0 KOHEYHOTO NIepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemiate 3amaud, cojepikaiiue 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEJIMYMHBI:
CKOpPOCTb, BPEMSI, pACCTOSIHUE, 1IEHA, KOJTMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TAOJIUIIbI, 0003HAYCHUS TIPU PEIICHUH
3a1ad.

[lonp30BaTbC  OCHOBHBIMH  €IWHHUI[AMUA  W3MEPEHHUs: II€Hbl, MaccChl,
paccTosiHMS, BPEMEHHM, CKOpPOCTH, BBIPaXaTh OJHHM E€OUHULBI BEJIUYHHBI 4Yepe3
JpyTHe.

N3Bnekars, aHaJIM3UPOBATh, OLICHUBATh uHdOopMaIuIo,
MpEACTAaBICHHYIO B Ta0iuile, Ha CTOJOYATOW JAuarpamMme, HUHTEPIPETHUPOBATH
MIpEeICTaBJICHHbIC JJAHHBIE, UCTIOIh30BaTh JAHHBIC MPU PEIICHUH 3a]1a4.

Harnsannas reometpust

[Tonp30BaThCA rEOMETPUUYECKUMU TOHSATUSIMU: TOYKA, MpsiMasi, OTPE3OK, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEPBl OOBLEKTOB OKPYXKAIOLIET0 MHUpa, HUMEWIUX GopmMy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO,  CBSA3AHHYHO  C  yIJIAMU: BEpIIMHA
CTOpPOHA, C MHOIOYrOJIbHUKAMU: VYIOJ, BEpUIMHA, CTOPOHA, JUaroHaidb, C
OKPY>KHOCTBIO: painyC, TUAMETP, LIEHTP.

N300pakath W3y4deHHBIE TeoMeTpUuueckne (Urypsl Ha HETWHOBAHHON W
KJIETYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEHKH.

Haxoaute 1uHBI OTPE3KOB  HEMOCPEACTBEHHBIM U3MEpPEHUEMC

MTOMOIIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh

3aJJaHHOTO pajnyca. 10



Hcnonb30BaTh CBOKMCTBA CTOPOH U YIVIOB NPSIMOYIOJIbHUKA, KBajapara Uil UX
IIOCTPOEHMUS, BBIUYMCIICHUS IUIOIIAIA U TIEPUMETDA.

Boluncnate mepuMmeTp M IUIONIAAb KBajpaTa, NPSIMOYTOJbHUKA, QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4Hcie GUryp, H300paxEHHBIX Ha
KJIeTyaTon Oymare.

ITonp30BaTbCsd OCHOBHBIMU METPUYECKMMH COUHUIAMH WU3MEPEHUs JUIMHBI,
TJTOIIAN; BBIPAXKATh OJHUA €IMHULIBI BEJIUYUHBI YEPE3 IPyTHE.

Pacno3naBath  mapaiienenumnen, KyO, HCIOJIb30BaTh  TEPMUHOJOTHIO:
BEpIIMHA, peOpO TpaHb, U3MEPEHHUS, HAXOIUTh U3MEPCHHUS TapajuIeNieuIieia, Kyoa.

Beraucisate 00b€M  Ky0a, Mmapajuienienuiesa 1o 3aJaHHBIM H3MEPCHHSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemate  HecnmoxHbIE 3a1a4uu Ha W3MEpEHUE F€OMETPUYECKHUX
BEJIMYUH B MPAKTHYECKUX CUTYALIHSIX.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOTpaMMbl Y4e€OHOTO Kypca K KOHILY
oOy4deHus B 6 Kiacce:

YHucna v BBIYUCIIEHUS

3HaTh W MOHHUMAaThb TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMH BUJAMHU YHCEN U
croco0aMu MX 3alucH, MEPEXOUTh (€CIU ATO BO3MOKHO) OT OJTHOM (pOpMBI 3aMucu
4yciia K Ipyromu.

CpaBHUBATh U YHOPSAOUYMBATH LIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BrinonHaTh, coueras YCTHbIE M THUCHMEHHBIE NPUEMBI, apuPMETHUECKUE
JEUCTBUSL C HATYPAIbHBIMU U IIEJIBIMH YUCIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU
JTpOOSIMU, TIOJIOKUTEITBHBIMUA U OTPUIIATEIIBHBIMU YHCIIAMH.

BpIuncnsaTh 3Ha4€HUS YMCIOBBIX BBIPAXKEHUM, BBITTOIHATH MPUKUIKY U OLIEHKY
pe3yJibTaTa BBIUNCIICHUH, BBITIOJIHSITh npeoOpa3oBaHUs YHUCIIOBBIX
BBIPOKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBHMA.

COoOTHOCUTHh TOYKY Ha KOOPAWMHATHOM MPSAMOM C COOTBETCTBYIOLIUM €M
YHUCJIOM U U300pakaTh YKCIIa TOYKAMU Ha KOOPAMHATHOU MPAMOMN, HAXOIUTh MOJTYJIb
quCa.

COOTHOCUTH TOYKHA B MPSIMOYTOJIBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaAMU
3TOM TOYKH.

OKpyrJIsSITh LIEJIble YUCTa W JIECSITUYHBbIE APOOM, HAXOAUTh MPUOIMKCHUS
YHCEII.

YucnoBbie 1 OYKBEHHBIE BHIPAXKEHUS

[ToHumaTh ¥ ynoTpeOssiTh TEPMUHBI, CBSA3aHHBIE C 3aMKCHI0O CTETICHU YHCIIA,
HaxXOJWTh KBaJpaT W KyO YKClIa, BBIUUCIATH 3HAYCHUS YHCIOBBIX BBIPaXXEHUH,
coepKaluX CTEIICHHU.

[Tonp30BaTbCad NpU3HAKAMU ACITUMOCTH, packiabIBaTh HaTypaJIbHbIE
YHCJIa Ha TPOCTHIE MHOKUTENH.

[Tonp30BaThCA MacITabOM, COCTABIATH MPOMOPIIUHA U OTHOIIIECHUS.

Hcnonp3oBaTh OYKBBI i1 0003HAYEHUST YMCEN MPHU 3aMUCU MATEMAaTHUYECKUX
BBIPOKEHUM, COCTABJISITh OYKBEHHBIC BBIPAKECHHS W (DOPMYJIBI, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX  BBIPQKCHUH,  OCYIICCTBIISII ~ HEOOXOAWMBIC  TMOJCTAHOBKH |
npeoOpa3oBaHusI.

HaxonuThs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 3aJa4 "



Pemars MHOTOIIaroBbIE TEKCTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM.

Pemate 3anaun, cBsA3aHHBIE C OTHOLIEHUEM, ITPOINIOPLIUOHAIBHOCTEIO BEJINYVH,
IPOLEHTaMHU, PELIaTh TPU OCHOBHBIE 3a/1a4d Ha JPOOU U MIPOLIEHTHI.

Pemare 3amaum, conepKalipe 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYUHBL:
CKOPOCTb, BPEMS, PACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOUMOCTh, IPOU3BOJUTENBHOCTb,
BpeMsi, 00bEMa paboThl, UCHOJIB3YS apu(pMeTHYECKUE NEHCTBUS, OLEHKY, IPUKUAKY,
IIOJIb30BATHCS EANHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYHUH.

CocTaBnaTb OYKBEHHBIC BBIPAKECHHUS 110 YCIOBUIO 33/1a4H.

W3Bnekats wHGOpMAIMIO, TPEACTABICHHYI0 B TaOMWIaX, HAa JUHEHHOM,
CTOJIOYATOM WM KPYroBOM JuarpaMmax, HWHTEPIPETUPOBATH MPEACTaBICHHbBIC
JTaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 33/1a4.

[IpencraBiasaTs MHPOPMAIMIO C TMOMOIIBIO TAOIUI, JIUHEHHOW M CTONOYATON
JarpamMm.

HarusinHas reometpust

[TpuBoauTh mpuUMEpbl OOBEKTOB OKPYKAIOLIErO0 MHUPA, UMEKMMX (opMy
U3YYEHHBIX TE€OMETPUYECKHX IUIOCKMX UM IPOCTPAHCTBEHHBIX (UTyp, IpUMEpPHI
PaBHBIX U1 CHMMETPUYHBIX (UTYP.

N300paxaTh ¢ TMOMOIIBIO IUPKYJS, JIMHEMKH, TpaHCIOpTHpa Ha
HEJIMHOBAHHOMW U KJIETYaTOM Oymare u3ydeHHbIE IIJIOCKHE T€OMETPUUECKHE (PUTyphl U
KOH(UTypalui, CHMMETPUYHBIE (DUTYPBHI.

[Tonbp30BaThCA FEOMETPUUYECKUMH MOHATUAMH: PABEHCTBO (PUTYDP, CUMMETPHSI,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CMMMETPHEN: OCh CHUMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTpe BEIMYMHBI YTIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOM BEJIWYHUHBI, ITOJB30BATHCA MPHU PEUICHUU 3a4ad I'PagyCHOU Mepou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHIA U TYIION YTJIbI.

BbluuCIATE NIMHY JIOMAHOW, IEPUMETP MHOTOYIOJIbHHKA, I10Jb30BaTHCS
€AVHUIIAMU U3MEPEHUs JUIMHBI, BBIPDAXKATH OJHU €IMHMIIBI U3MEPEHHMSI IJIMHBI Yepe3
JIpyrue.

Haxoaute, ncnomnb3yst 4epTERKHbIE HHCTPYMEHTBI, PACCTOSIHUA: MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAaJIpaTHOU CETKE.

Bbruncnate miuomanb  GUryp, COCTaBICHHBIX M3  MPSAMOYTOJbHUKOB,
UCIIOJIb30BaTh pa3OMEHHe Ha  MPAMOYTrOJbHUKH,  HA  paBHble  (QUIYpHI,
JOCTPauBaHWE JO TMPSAMOYTOJIbHUKA, TOJIb30BATHCS OCHOBHBIMU  €IMHHMIIAMU
W3MEPEHUS IUTONIAAN, BRIPAKATH OJJHUA €IUHMIIBI U3MEPEHHUS TUIOLIAAN YEPE3 APYTHE.

Pacrio3HaBaTh Ha MOJAENSAX M U300PAKEHUSIX NUPAMHUAY, KOHYC, LIMIJIMHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxkars Ha KieTyaTOM Oymare npsMOYyroJibHBINA Mapaieenumne].

Boruucnsate 00bEM MPAMOYTOIBHOTO Napajljiesienunena, Kyda, mojab30BaThCs
OCHOBHBIMU E€IMHUIIAMU U3MEPEHUS 00bEMA;

Pemarb  HECNOXHBIE  3a4ayd HA  HAXOXKICHUE  TI'E€OMETPUYECKHUX
BEJIMYMH B IPAKTUYECKUX CUTYaLIHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE 5 KJIACC

Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE
HatypanbHble unca. 43 Jecatuunas YuraTth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;

JlelicTBUs C HATYpaJIbHBIMU
quCcIaMu

CUCTEMA CYUCIICHUA.
Psin HaTypanbHBIX
qucell.
HarypanbHubli psz.
Uucno 0.
HatypanbeHble yncna
Ha KOOPAWHATHOU
MPSMOM.
CpaBHeHue,
OKpYTJIEHUE
HaTypaJIbHbIX YHACEIL.
Apudmernueckue
JNEUCTBUSA

C HaTypaJlbHBIMU
yuciaamu. CBoMCTBa
HYJIS TIPY CIOKEHUN
U YMHO>KEHUU,
CBOMCTBA €IUHUIIBI
P YMHOXEHUHU.

NpeaIaraTb U 00CyK1aTh COCO0BI YIIOPSAAOYMBAHUS YNCEIL.
N300paxkaTh KOOPAUHATHYIO MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1
IIPU CJI0KEHUU U YMHOKECHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BoInoiHATHL apupMeTnyecKue 1eiiCTBUS C HATYpAIbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIIOBBIX BHIPAKCHUN

co CKOOKamH U 6e3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATH
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKAa3aTellb), BLIYMCIASTH 3HAYEHHUS CTCTICHEH.

BbINoJIHATH NPUKUAKY U OLEHKY 3HAaUYCHUM YUCIIOBBIX
BBIPAXKEHUI, MPeNJIaraTb 1 IPUMEHSATh NPUEMBbI IPOBEPKH
BBIYMCIICHUU.

HNcnosb30BaTh NPH BHIYUCIEHUSIX IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUSI U YMHOKEHUSI,
pacnpenenuTEIbHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIMPOBATH
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[lepemecTuTenbH
0€ M COYETATEIBHOE
CBOMCTBA CJIOXKECHUS H
YMHOXEHUS,
pacIpeneauTeNbHOE
CBOVICTBO YMHOKEHHSI.

Jenurenu n
KpaTHbBIC yucna,
Pa3JIOKEHUE YHCiIa Ha
MHOKUTEH.

Jlenenue

c OCTaTKOM.
[IpocTble U COCTaBHBIE
yuycia. [Ipr3Haku
JIEITMMOCTH Ha 2, 5,

10, 3, 9.

Crenenb
HATYpAJIbHBIM
MMOKA3aTEIIEM.
UucnoBble BBIPAKEHUS;
[OPSI0K JNEUCTBUMN.
PemieHne  TEKCTOBBIX|
3ajad Ha BCE
apupMeTHIECKUE

U TPUMEHSTh TpaBWiIa MpeoOpa3OBaHUSI  YHUCIOBBIX|
BBHIpQKECHU Ha OCHOBE CBOWCTB apu(MeTHyecKux JIeHCTBHI.
HccrenoBarh  YUCIOBBIE  3aKOHOMEPHOCTH,  BBIIBUTAThb U
00OCHOBBIBaTh THMOTE3bI, (OPMYJIHUPOBATH OOOOIICHUS W
BBIBOJIBI 10 PE3YJIbTATAM IMPOBEIEHHOTO UCCIEAOBAHUSL.
@opMynUpOBATH OMNPEACICHUS [JEIUTENs] W KPaTHOrO,
HAa3bIBATH JCIUTEIN U KpPaTHBIE YMCIIA; PACMO3HABATH NPOCTHIE U
COCTaBHbIC 4HCa; (QOPMYIUPOBATH U NPUMEHATH MPU3HAKU
nenmMMocTy Ha 2, 3, 5, 9, 10; npuUMEHITh alrOpUTM pa3I0kKEHUS
YHMCJIa HA TPOCTHIE MHOXKHUTEIIN; HAXOJIUTh OCTATKH OT JICJICHUS U
HEIIOJIHOE YaCTHOE.
Pacnio3HaBaTh HMCTUHHBIE W JIO)KHBIE BBICKA3bIBAaHUS O
HAaTypaJIbHBIX YUCJIAX, IPUBOJIUTH IPUMEPHI U

KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS W OTPHIAHUSA
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEI.

KoncrpynpoBars MaTremaTuueCcKue npeaioKeHUs

C ITIOMOIIBIO CBSA30K «W», «UJIN», KECIH. .., TO...».

Pemate TekcTOBBIE 3a/laud apu(PMETHYECKUM CIIOCOOO0M,
MCIIOJIB30BaTh 3aBUCHUMOCTH MEXIY BeJIWYMHAMH (CKOPOCT,
BpEMsl, pAcCTOSHUE; II€Ha, KOJUYECTBO, CTOMMOCTb U Jp.):

QHaJIM3UPOBATh u OCMBICJIUBATh TEKCT 3aja4H,
nepeopMyIMpoBaTh  YCJIOBUE, HU3BJIEKaTh  HEOOXOJIUMBIE
NTaHHbIC, YCTaHABJIMBAaTh 3aBUCUMOCTH MEXAY BEJIMYUHAMH,

CTPOUTB JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MopenupoBaTe XOI pELIEHUA 3a4adud ¢
pUCYHKa,

IIOMOIIIBIO,
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JICUCTBUS,
Ha JBWXKCHUE U

ITOKYIIKH

CXEMBbI, TaOJINLIBI.

[IpuBoauTh, pa3duparh, OLIEHUBATH PA3JINYHBIC PELICHMUS,
3alKCH PELIEHUI TEKCTOBBIX 33/1a4.

Kputnuecku  oueHuBaTh  NOJYYEHHBIW  pe3yJibTarT,
OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIsE OTBET HA COOTBETCTBUE
YCIIOBUIO, HAXOAUTH OLIMOKHU.

Pemate 3agaun ¢ moMmouiplo nepedopa BCEX BO3MOXKHBIX|
BapUAHTOB.

3HAKOMUTHCS ¢ UCTOPUEN Pa3BUTHS apU(PMETUKHU

Harnsanuas

rCOMETPHSIL.

JIMHUM Ha IIOCKOCTHU

12

KpPYT.

y3opa

Touka, npsimasi,

OTPE30K, JIyY.
Jlomanasi.
N3mepenune

TUTAHBI

OTpe3Ka,
METPUYECKUE
S TMHUITBI
U3MEpEHUs

JTAHBI.

OKpYy»XHOCTh H

[TpakTueckas
paboTta
«ITocTpoeHue

nus3

Pacnio3naBathk Ha UCpTCiKax, pPUCYHKAX, OIINCHIBATD,

UCIIOJIb3YsI TEPMUHOJIOTHIO, U U300paKaTh C MTOMOIIIBIO
YEpPTEKHBIX UHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NpUBOIUTH MPUMEPHI 0OBEKTOB PEATBHOTO
MHUpa, UMEIOITUX (OpMY U3YUYEHHBIX (PUTYp, OLICHUBATH UX
JIMHEWHBIE Pa3MEPBL.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KAK HUHCTPYMEHTBI

AJI TIOCTPOCHUA 1 UBMCPCHUA: UBMCPATH JJIMHY OTPE3Ka,

BEJIMYUHY yTJia; CTPOUTH OTPE3OK 3aJIaHHOM JJIMHBI, YTOJI,
3a/IaHHOW BEJTUYMHBL; OTKJIAJbIBATh LIMPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTh 33JJaHHOI'O pajauyca.

N3006paxaTh KOHPUTypalluu T€OMETPUUYECKUX (PUryp

OKPY>KHOCTEN».
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YTJIBL.

Yrou. [Ipsamoin,
OCTpBIU, TYIION U
Pa3BEPHYTHIN

N3mepenue

YTJIOB.

Y3 OTPE3KOB, OKPY>KHOCTEM, UX YACTEW HA HEJIMHOBAHHOM U
KJIeTYaToOM Oymare; mpeajiaraTb, OMUChIBATh U 00CYXIaTh
CIOCOOBI, aJITOPUTMBI IIOCTPOCHHUS.

Pacno3naBaTh 1 n300pa)xatb Ha HEJIMHOBAHHOMN U
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HEIpaBUIbHBIE JIPOOU.
OcHOBHOE CBOMCTBO
TpoOu.
CpaBHeHue
npobeii. CroxeHue wu
BBEIYMTAHHC
O0OBIKHOBCHHBIX
npobeii.  CMemranHas
npo0b. YMHOXECHHE W
neJeHre
0OBIKHOBCHHBIX
npo0eit; B3aMMHO-
oOpaTHbIe JPOOH.
Pemenne
TEKCTOBBIX
CoJIepyKaIInuX

3aja4,
TpOOH.

(OCHOBHBIE

[IpakTnueckas KJIeTYaTol Oymare mpsiMOM, OCTPBIA, TYIIOH, pa3BEPHYTHIN
pabota YTJIbl; CPABHUBATh YTJIBI.
«IIoctpoenue BBIUuCHATE IIIMHBI OTPE3KOB, JOMaHbIX.
YTJIOBY [lonuMaTe © WCHOJB30BATH NPU  PELICHUM 33134
3ABUCUMOCTH MEXAY €IWHULIAMHU METPUYECKOM CHUCTEMBI MEp;
BHAKOMUTBCA C HEMETPUYECKHUMH CHCTEMaMH MEp; BBIPAXKATh
JUIMHY B Pa3JUYHbIX €IMHHUIIAX U3MEPEHHUS.
UccnepnoBats Gurypsl u KOHQUIYpaluW, HCHONb3YS
U(POBBIE pECYpPChI
OOBIKHOBEHHBIE 48 JpoOs. MopenupoBaTh B rpadpuueckoid, mpeAMETHOU (popme,
poou [IpaBunbHBIE 17| C MOMOIIbIO KOMITbIOTEPA MOHATHUS U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JAPOOBIO.

Yurath 1 3aMUCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npenjaratb,  OOOCHOBBIBaTb M OOCYXIaTb  CIOCOOBI
YIOPSA0YUBAHUS APOOEH.

N3o00paxkaTh OOBIKHOBEHHBIE TPOOU TOUKAMHU

Ha KOOPAWHATHOM NPSIMOW; MCIIOJIB30BaTh KOOPJIMHATHYIO
MPSIMYIO JIJI1 CPAaBHEHUSI IPOOEH.

dopMyIUpoOBaTh, 3aMKUCHIBATh C MOMOIIbIO OYKB OCHOBHOE
CBONCTBO OOBIKHOBEHHOW JpOOW; WCIIOJIB30BAaTh OCHOBHOE
CBOMCTBO JpOoOH JIJIsi COKpAIICHUS IpoOei U MPUBEACHUS APOOH K
HOBOMY 3HaMEHATEJIIO.

[IpencraBnsaTh cMemaHHy O ApoOb B BU/I€ HEMPABUIIBHOMN U
BBIICTISITH IIENTYI0 YaCTh YKCTIa U3 HEMPaBUIHHON APOOH.

BrinonusaTe apudmeTndeckue AecTBUs

C OOBIKHOBEHHBIMU APOOSIMU; TPUMEHSATH CBOMCTBA
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3a/1a4n HA
TpoOH.
[Ipumenenue
OyKB
JUTSL 3aIACU
MAaTEMATHYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apuMETHICCKUX NEeHCTBUH ISl pallMOHAIU3AIIUN
BBIYUCJICHUM.

BBITOTHATE IPUKUAKY B OIEHKY PEe3yJIbTaTa BHIYUCIICHHM;
npeaiaraTh ¥ MPUMEHSATh PUEMBI TIPOBEPKH BHIYUCIICHHM.
[IpoBoauTh Hccnea0BaHUS CBOMCTB APoOeii, onupasich

Ha YKCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE C TTOMOIIBIO
KOMITBIOTEPA).

Pacmo3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 IpO0SX, MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUIIAHUS BHICKA3bIBAHUH.

Pemate TekcToBBIE 3ajaud, coAepiKallue JAPOOHbBIE

ITaHHbBIC, U

3aJa4 Ha HaXO0XIACHUC YaCTH ILOCJIIOI0 M LCJIO0Iro 110 €ro

YacTH;

BBIABJIATh UX CXOACTBA U Pa3JIMYHUA.
MOI[CJ'IHpOBaTB Xono pflmICHuA 3agadd € IIOMOIIBIO

PUCYHKa,

CXEMBI, TaOJIUIIBI.

[IpuBOIUTH, pa3dbMpaTh, OLICHUBATH PA3IMUHbBIC PEIICHUS,
3aIIMCH PEIICHUN TEKCTOBBIX 3a7a4.

Kputnueckn orieHUBaTh MOTYYEHHBIN pe3yibTarT,
OCYIIECTBJISATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

HAa COOTBETCTBHE YCIOBHUIO, HAXOUThH OIIUOKH.
3HAKOMHTBCS C UCTOPUEH Pa3BUTHS apU(DMETHUKH

Harnsnuas
rEOMETPHSL.
MHOroyroyJbHuKH

10

MHOTOyroJIbHUK

YeTplpEXyTroapHu

OHI/ICI)IBaTB, HCIIO0JB3YyA TCPMHUHOJIOTHIO, I/I306pa}KaTB

C IOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,

18



IIPSAMOYTOJIBHHUK,
KBazpar.

[IpakTrueckas

MOJIEJIMPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

[IpuBoauTs mnpuUMepbl OOBEKTOB  PEATBHOIO
MMEIOIIUX

MUpa,

dbopMy MHOTOYTOJIPHUKA, IPIMOYTOJIbHUKA, KBaJIpaTa,
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pabota

«IlocTpoeHune
MPSIMOYTOJIbHUKA c
3aJaHHBIMU CTOPOHAMHU

Ha
HEJIMHOBAHHOM
Oymare».

TpeyronpHUK.
[lnomans ¥ nepumerp
MPSIMOYTOJIbHUKA u
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX
MPSIMOYTOJIHUKOB,
C€OUHULIBI  HU3MEpPEHUs
TMJIOIIAIH.

ITepumerp
MHOTOYTOJIbHUKA

3

TPEYTrOJIbHUKA, OLICHUBATh UX JIMHEHHBIE pa3MEPBI.

BeluucnaTe: nepuMerp TPEYroJIbHHMKA, MPSMOYTOJIBHMKA,
MHOTOYTOJIbHUKA;  IUIOLIaAb  IPSIMOYIOJIbHHMKA,  KBaJpara.
M300paxaTh OCTPOYIOJIbHBIE, IPSMOYTOJIbHBIE U TYNOYIOJIbHBIE
TPEYTOJIbHUKHU.

CtpouTh Ha HEJIMHOBAaHHOM M KJIETYATOM OyMare KBajapar U
NPSIMOYTOJIBHUK C 33JaHHBIMH JJJIMHAMU CTOPOH.

HccnenoBars cBOMCTBA MPSAMOYTOJBHHAKA, KBAAPATA IIyTEM
DKCIIEPUMEHTa, HaOMIOCHUS, W3MEPEHHUs, MOJEINPOBAHUS;
CpaBHUBATH CBOMCTBA KBAJpPATa U MPSIMOYTOJIbHHKA.

KoHcTpynpoBaTh MareMaTuuecKue NpeiioKeHus

C  TIOMOILIBIO  CBSI30K  «HEKOTOPBI»,  «IH0O0N».
Pacrio3HaBaTh WCTUHHBIE W JIOKHBIE  BBICKA3bIBAaHUSA O
MHOTOYTOJIbHUKAX, IPUBOJUTE IPUMEPHI U KOHTPIIPUMEPHI.

HccenenoBats 3aBUCHMOCTD IUIOLIAAM KBaApara OT JJIMHBI
€ro CTOPOHBI.

Hcnonp3oBaTh  CBOWCTBA  KBAJpPAaTHOM  CETKH IS
nocTpoeHus: Quryp; pazOuBaTh NPSIMOYTOJBHUK Ha KBaJpaThl,
TPEYroJIbHUKH;  COCTaBIATh  (UIYphl M3  KBaJpaToB U
MPsIMOYTOJIBHUKOB M HAXOAUTh MX IUJIOIIAb, pPa30MBaTh (PUTypHI
Ha IPSIMOYTOJIbHUKH M KBaJpaThl U HAXOJUTh UX IMJIOIIA[b.

BripaxkaTh BEeNUMUMHY IUJIOIIAAMA B PA3IMYHBIX €IMHULIAX
M3MEPEHUS  METPUYECKOM  CHCTeMbl Mep, TMOHUMaTh W
MCIOJIb30BaTh 3aBUCUMOCTH MEXAY METPUUYECKUMH €IMHHUIIAMU
M3MEPEHHUS IIOIA N,
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3HAKOMHUTBCS C InpuMepaMn IIPUMCHCHHA ILUIOIIAIN U
MMCPHUMCETPA B IIPAKTHYCCKUX CUTYaAIHAX. Pemats 3aJa4n

n3 pCaHBHOﬁ JKU3HHU, IIpCjiaratb 1 O6CY)KI[3TL Pa3IMYHBIC
CITOCOOBI pCUICHUA 3a1a4

Jecatuunble qpodu

38

Jlecsatruanast
3aInch TpOOeH.
CpaBHeHUE
NMEeCATHYHBIX APOOeH.

JlericTBus

C JICCATUYHBIMU
TPOOSIMHU.

Okpyrienue
NECATUYHBIX APOOEH.

Pemienue
TEKCTOBBIX 3amad,
colepKalmx  JIpooHu.
OCHOBHBIC 3a7ayu Ha
poou

[IpeacTaBisaTh necATUYHYIO IpoOb B BUJIE€ OOBIKHOBEHHOM,
YUTaTh M 3alHUCHIBaTh, CpPaBHUBATh JIECATHUYHBIE JpOOH,
Mpeiararh, 000CHOBBIBATh 151 o0CyX1aTh CIIOCOOBI
YIOPSIOYUBAHUS AECITUUHBIX IPOOEH.

N3obOpaxkath  JecATUYHBIC
KOOPAUHATHOM IIPSAMOM.

BoIsSBAsATH CX0/ACTBA M pa3ivyuusl MPaBUil apuPpMeTHIeCcKuX
NMEeWCTBUN ¢ HaTypallbHBIMU YHMCJIAMHU U JECATUYHBIMU JPOOSIMHU,
OOBSACHSTH UX.

Beimonuare apudmMeTudyeckue ACHUCTBUS C JAECATUUHBIMU
MpOOSIMU;  BBIMIOJIHATH MPUKUAKY U OLEHKY pe3yJbTara
BBIYMCIICHUU.

[Ipumenaty cBoiicTBa apudMeTHUEeCKUX ACHCTBUN st
paluroHaIU3aluy BEIYUCICHUN.

[IpuMeHATh TPaBWIO OKPYTJICHUS MECATUYHBIX JPOOEH.
[IpoBOIUTHL HCCIEIOBAHUS CBOMCTB JECATHYHBIX JpOOCH,
ONUPAasiCh HA YHUCIIOBBIEC SKCIEPUMEHTHI (B TOM YHCIIE

C TIOMOIIBIO KOMIBIOTEPA), BBIABUTaTh THUIIOTE3bl U
MPUBOAUTH UX OOOCHOBAHUSI.

Pacrnio3zHaBaTh HCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 Ipo0sX, MPUBOJAUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUILIAHWS BBICKA3bIBAHUI.

apoOW  TOYKaMU  HA
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Pemars TekcTOBBIE 3adaud, COJAEpIKAILUE JPOOHBIE
NAHHBIC, 1 HA HAXOKJICHUE YaCTH LIEJIOT0 U LIEJIO0T0 110 €ro 4acTy,
BBISBJISITH UX CXOJCTBA U PAa3INYUsL.

MopenupoBaTe XOJ PpELICHUSA 3aJadyd  C IOMOIIBIO
pPUCYHKa, cXeMbl, TaOiuubl. [IpuBoanuTh, pazOupaTh, OLICHHBATh
Pa3JINYHBIE PEIICHUS, 3alIMCH PEILIEHUN TEKCTOBBIX 3a1a4.

OnepupoBath  ApPOOHBIMH  YHCIAMH B  PEATbHBIX
PKU3HCHHBIX CUTYalHsIX.
Kputnueckn  oueHuBaTh  TOJYYEHHBIA  pE3yJIbTarT,

OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISL OTBET
Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMUTKCS C UCTOPUEH pa3BUTUS apU(DMETUKU

Harmsinnas
reoOMETpHUSI.

Tena u ¢Qurypsl
MPOCTPAHCTBE

B

MHoOrorpanHHKH.
N300paxkenue
MHOTOTPAaHHHKOB.
Monenun
MPOCTPAHCTBEHHBIX
Te.

IIpssMOyTONBHBIN
napauienenunesa, Kyo.
Pazséptkn  kyba U
napajuieienuneaa.
[IpakTtrueckass pabota
«Pa3BépTKa KyOay.

O0BEM KyOa,

Pacno3naBaTe Ha 4eprekax, pUCYHKaxX, B OKpYKarolIEM
MUpE MPSMOYTOJbHBIA Napajiesnenunesn, Kyo, MHOTOIPAHHUKM,
ONMUCHIBATh, HCIIOJb3Yys TEPMHHOJIOTHIO, OLIEHUBATH JINHEUHBIC

pa3Mepsl.

[IpuBoauTh mpuUMEpbl OOBEKTOB PEATBHOTO  MHPA,
MMEIOTIIHNX bopmy MHOTOTPaHHHKA, IPSIMOYTOJIEHOTO
napajjienenunena, Kyoa.

N3o6paxaTh KyO Ha KieTyaToi Oymare.

Uccnenosath CBOMCTBa KyOa, MIPSAMOYTOJIBHOTO
napajjieienurnena, MHOTOTPAHHUKOB,  HUCIOJIB3YS — MOJICTH.
PaciosnaBate u  u300paxkaTh  pa3BEPTKM  Kyba U

napayuienenunena. MoxaenupoBaTh KyO M mapaulesienumnesn H3
OymMarn W  TOpOYMX  MaTepUaloB, OOBSICHATH  CHOCOO
MOJICIINPOBAHMUSL.
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MMpAMOYT'OJIBHOTI'O
IMapaJuICIICIINIIC oA

HaxoauThs n3Mepenusi, BBIUUCIATH IUIOLIA/lb TOBEPXHOCTH;
00BEM Ky0a, MPsIMOYTOJIBHOIO MapajuieienuIea; UcCae10BaTh
3aBUCHUMOCTh 00BbEMa KyOa OT IIMHBI €ro pedpa, BBIABUTATh U
00OCHOBBIBATh TUIIOTE3Y.

HabnrogaTte ¥ mpOBOAUTH AHAIOTMH MEXAY MOHSITHSIMU
[UIOINAAN U 00bEMA, MEPUMETPA U TUIOLIAAN TOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOIpAHHHKAX, MPUBOJINTD npuMepsl U
KOHTPHPUMEPHI,

CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUH.

Pemars 3a1aum U3 peanbHON )KA3HU

[loBTOpEHNE 51
0000111eHNE

10

[loBTOpEHNE
OCHOBHBIX IIOHSITHU U
METOJIOB Kypca

5 KJjacca,
000011IeHNE 3HAHUI

BpunciATe  3Ha4YEHMSA ~— BBIPAXKEHHW,  COAEpIKaIIUX
HaTypajbHbIE YHCIA, OOBIKHOBEHHBIE W JIECSITHYHBIE JpoOH,
BBIMOJIHATH IPEOOPA30BAHUSI YUCEIL.

Bribupath cnoco0 cpaBHEHHS YMCEN, BBIYHCIICHUNH,
MPUMEHSTh  CBOWCTBA  apU(PMETHUYECKUX  JCUCTBUU IS
pauroHaIU3auy BEIYUCICHUN.

Ocy1iecTBIATh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX JEHCTBHUA U
CaMOIIPOBEPKY PE3yJIbTATa BHIYUCIICHHI.

Pemwate 3amaum W3 peaJibHOM  KU3HU, NPUMEHSTH
MaTeMaTUYeCKUe 3HAHUSA Ui pEelIeHus 3aJad U3 JAPYTHX
y4eOHBIX MPEAMETOB.

Pemate 3amaum  pasHbIMM cnoco0aMu, CpaBHUBATH -
CIOCOOBI pelIeHus 3aa4M, BEIOUPATh pallMOHAIBHBIN CIIOCO0

OBLLIEE
KOJIMUECTBO YACOB
10 TIPOTPAMME

170
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6 KIIACC

HaumeHnoBanue Komn OcHoBHOE OcHOBHBIE BUIbI AEATEIBHOCTH 00yYaIOLIUXCA
paszznena (Tembl) Kypca YECTBO coJep)KaHue
4acoB
HatypanpHble uncna 30 Apudmerndecku BrinonHsaTe apudmernueckue JENCTBUS C
e ercTBUA MHOTO3HAYHBIMU HATypaJbHBIMH YHCJIaMH, HAXOAUTHb 3HAYCHUS
C YHCIIOBBIX BBIPAXKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIYUCIISITH
MHOTO3HAYHBIMU 3HAYEHUS BBIPAXKCHUMN, COJEPIKAIINX CTETICHU.
HATypaJIbHBIMU BBIOMHAT, NPUKUAKY W OLEHKY 3HAYEHUH YHCIOBBIX
qrciaMd.  UHMCIIOBBICBBIPAKCHHUM, MPUMEHITh NPUEMBI TMPOBEPKH  pE3yNbTaTa.
BbIpaXEHUs, Mnopsaoklicnons3oBaTh HpU  BBIYUCIECHUSAX  IEPEMECTUTEIBHOE |
neicTBUi, COUETaTEIbHOE  CBOMCTBA  CIOXKEHMS M YMHOJXKEHUS,
MCIIOJIb30BaHUE CKOOOK.pacCIpeleIUTeIbHOE CBOMCTBO  YMHOXKEHUS ~ OTHOCHUTEIIBHO
OxpyriieHue CJIOKEHMsI, CBOICTBA apu(METUUECKUX AEUCTBUM.
HaTypaJIbHbIX  YHCElL. HccnenoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, MPOBOAUTH
Jlenutenn W KpaTHBIEUMCIOBBIE  OKCIIEPUMEHTHI, BbIIBUraTh ¥  OOOCHOBBIBATH
qKciia; HaOOJILITHHUIIOTE3EI.
oO0mmii  JenuTeNnh U dopMynupoBaTh OMpEACNEHUsT ACNUTENIE U KpPaTHOTO,
HaVMEHbIIIEe oOeeHan0obIIero OOWEro JeauTeNss W HauMEHBUIEro OOILero
KpaTHOE. KpaTHOTO, MPOCTOrO M COCTABHOTO YHCEJN;, HCIOJb30BaTh 3TH
JlenuMocTh MOHSATHUS MPH PEIICHUN 3a]1a4.
CYMMBI 171 [IpuMeHsITh  aNTOPUTMBI  BBIUMCICHHUS  HAWOOIBIIETO
MPOU3BEIACHUS. 00IIIeT0 JeNUTeNss W HAaMMEHbBIIEro OOIIEro KpaTHOTO IBYX
Jenenune YHCell, AITOPUTM Pa3okKEHHS Yncia Ha IPOCThIe MHOKUTEIH.
c OCTaTKOM. HccnenoBars yciaoBUs AEIUMOCTH Ha 4 1 6.
Pemenne  TEKCTOBBIX Hccnenosats, 06cyx1ath, GopMyIupoBaTh U
3a1a4u
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000CHOBBIBaTh BBIBOJI O YETHOCTH CYMMBI, IPOU3BE/ICHHUS:
NMBYX 4YETHBIX YHCEN, JABYX HEYETHBIX YHCIe, YETHOTO WU
HEYETHOTO YrCeT.

UccnenoBath  CBOMCTBA  JEIMMOCTH  CYMMBI U
[IPOU3BEICHUS YUCE.

[IpuBOIUTH MPUMEPHI YUCET C 33JITAaHHBIMU CBOMCTBAMU,

pacro3HaBaTh BEPHbIC U HEBEPHBIE YTBEPKACHUS

O CBOICTBax 4uCel, ONMPOBEPraTh HEBEPHBIC YTBEPKACHUS
C IOMOIIIbI0 KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTuuecKue MpeiioKeHUs

C TIOMOIIIBIO CBSI30K «M», «UJIN», «ECIIH..., TO...». Pemarp
TEKCTOBBIE  3aJayd, BKJIOYAIOIIME TMOHATUA  JCIUMOCTH,
apu(pMETUYECKUM CIIOCOOOM, HCIIOJB30BaTh TMepedop Bcex|
BO3MO>KHBIX BAPUAHTOB.

MopaenupoBaTh XOJ pELICHHS 3aJa4d C OMOIIbIO
PUCYHKA, CXEMBbI, TAOJIUIIBI.

[IpuBoauTh, pazduparh, OIIECHUBATH PA3JMYHBIC PEIICHUS,
3alMCH PEIICHUN TEeKCTOBBIX 3aj1a4.

Kputnueckn  oneHMBaTh  MOJYYEHHBIA  PE3YJbTAT,
HAaXOJUTh OIIMOKH, OCYIIECTBISATH CAMOKOHTPOJb, MPOBEPSs
OTBET

HAa COOTBETCTBHE YCIOBHIO

Harnsnuas
reometpus. IIpsmvbie
[JIOCKOCTHU

Ha|

IlepnenaukynspH
bIE TIPSIMBIE.

[TapaiutenbHbIe
[IPSMBIE.

Paccrostaue

MEXKITY

Pacrnio3naBaTh Ha yepTekax, pUCYHKax Cly4au B3aMMHOIO
[PACIOJIOKEHUS IBYX MPSIMBIX.

N300paxkaTh ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB

HA  HEJIWHOBAaHHOM ¥  KJeT4yatod  Oymare  JBe
[EPECEKAOIINECS MIPSMBIE, IBE MapajlIeIbHbIE IPSIMbIEC, CTPOUTH

psiMyto,
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JIByMsI TOUYKaMH,
OT TOYKH O
MPSIMOM, JIINHA
MapIipyTa
Ha  KBaJpPaTHOU

NEPIEHIUKYJIIPHYIO TaHHOM.

[IpuBOIUTH IPUMEPHI MapajuieIbHOCTH u
MEPIECHINKYJIIPHOCTH MPSMBIX B IPOCTPAaHCTBE. Pacrio3HaBaTh B
MHOTOYTOJIbHUKAX ~ NEPHNEHAUKYJSPHBIE W MapajulesibHbIC
CTOpOHBL. 300pakaTh MHOTOYTOJIBHUKM C MapajuieIbHbIMH,

CETKE NEPHEHAUKYJIIPHBIMU CTOPOHAMH.
Haxonute pacctosHue MexAy ABYMs TOYKaMH, OT TOYKH
0 MPSMOM, IJIMHY IYyTH HAa KBAJAPATHOW CETKE, B TOM YMCIIE
MCIT0JIb3YsI LIM(POBBIE PECYPCHI
Hpobu 32 OOBIKHOBEHHAs CpaBHHBATh U YIOPSI0YMBATH ApOOH, BEIOUPATH CLIOCOO
poOb, OCHOBHO€E CpaBHEHHUS JPOOEH.
CBOMCTBO npoou, [IpencraBnsaTh necATUYHbIE IPOOU B BUIE OOBIKHOBEHHBIX|
COKpalleHue  ApoOeil.ipoOeli 1 OOBIKHOBEHHBIE B BHJIE€ AECCSITHUYHBIX, HCIIOIb30BAaTh
CpaBHeHHe UPKBUBAJICHTHbIE MPEACTABJICHUS JPOOHBIX YHCENT TMpU UX
YIOPSAI0YHBAHUE CpPaBHEHWH, IpU BbIUMCICHUAX. Vcnonp3oBaTh JeCATHYHBIE
TpOOei. poOU MpU MPeoOpa30BaHUM BEIUYMH B METPUUCCKON CHCTEME
Hecarnunbie Mep.

npoOu U MeTpuyeckas
cucTeMa Mep.

Apudmernuecku
e JICUCTBUSA

c
O0OBIKHOBECHHBIMH 7|
ECATUIHBIMH
pOOSIMHU.

OTHoIIeHHE.
JleneHue B JaHHOM

BoinonssaTe apudmeTnueckue AecTBus

C OOBIKHOBEHHBIMU U JIECITUYHBIMU JPOOSMHU.

Bpruncnare  3HaueHUs ~— BBIPAXEHUM,  COAEpIXKalIUX|
O0OBIKHOBEHHbIE 151 NECATUYHBIC Ipoou, BBITIOJTHSATH
npeoOpa3oBanusi  ApoOei, BeIOMpaTh CHOCO0, MPUMEHSTH
CBOMCTBA apU(PMETHUYCCKUX JCHCTBHHA IS pParMOHAIH3AINH
BBIYHCIICHUU.

CocTaBisATh OTHOLLIEHUS U TPOTIOPLIMH, HAXOAHUTH

OTHOILIEHUE BEJIUYUH, ACIUTh BEIMYMHY B JAHHOM
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OTHOUICHUH.
Macmtab, nponopiusi.
[lonsiTue MPOILICHTA.
Boluncienue nporeHTa

OT BEJMYUHBI U

BCIMYMHBI o e€
MIPOLICHTY.

Pemenue
TEKCTOBBIX 3aj1a4,

CoJIepKallluX JpoOUu M
MPOIICHTHI.

[Ipaktuueckass paboTauucen.

«OTHOILIEHUE  JIJIMHBI
OKPY>KHOCTHU K €€
THAMETPY»

OTHOIIIEHHUHU.

HaxoauTh 3KkciepuMeHTalbHBIM IIYTEM OTHOIIEHUE JUIUHBI
OKpPY>KHOCTH K €€ TuaMeTpy.

WuTepnpeTpoBaTh MacmITad Kak OTHOIICHHWE BEJIWYUH,
HaXOAWTh MAacIITald IJIaHa, KapThl M BBIYUCISATH PACCTOSHUA,
MCTIOJNIB3YS MacIlTa.

OOBACHATH, YTO TAKOE€ MPOLEHT, YHOTPEOIATH 0OOPOTHI
[PEYU CO CIIOBOM «IIPOIICHT». BBIpa)kaTh MPOILEHTHI B APOOSAX U
MpoOu B MPOLIEHTaX, OTHOIIEHUE ABYX BEIUYHH B IMPOLIEHTaX.
BbIYUCHATE IPOLEHT OT YUCIA U YUCIIO M0 €r0 IPOLEHTY.

OxpyrisaTh ApoOM W MPOLEHTHI, HAXOAUTh MPHUOIMKEHHUS

Pemate 3a1aun Ha YacTu, MPOLIEHTHI, MPOTOPIIUH,

HAa HaxoXJeHue JpoOu (MPOLIEHTa) OT BEIUYUHBI H
BEJTUYHUHBI 110 €€ 1poOu (MIPOLIEHTY), IpoOu (IIPOLIEHTa), KOTOPHIi
COCTaBJISIET OJIHA BeaM4MHA OT Apyrou. [IpuBoauth, pazoupars,
OIICHUBATh PA3JIMYHBIC PEHICHUS, 3alMCH PEIICHUM TEKCTOBBIX|
3ajad.

M3Bnekats wuHOpMALMIO U3 TAOMMI] U JUarpamm,
WHTEPIPETUPOBATH TaOTMYHbBIE TaHHBIC, OTIPEICIISTh
HanOOJIbIIEE M HAUMEHBIIICE

U3 MIPEACTABICHHBIX JTaHHBIX

Harnsammas
reomerpusi. CummeTpust

OceBas
CUMMETPHSI.
I{enTpanpHas
CUMMETPHSI.

Pacmo3naBaTh Ha "yepTexax U M300pPAKEHHSIX, H300pakKaTh
OT PYKH, CTPOUTH C TIOMOIILI0 HHCTPYMEHTOB (UTYPY (OTPE30K,
ITOMaHyI0, TPEYTOJIBbHUK, TPSIMOYTOJILHHUK,
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[TocTpoenue
CUMMETPUYHBIX QUTYD.

IIpakTnueckas
pabora «OceBas
CUMMETPHUSI.

CummeTtpus

B IIPOCTPAHCTBE

OKPY>KHOCTB), CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO
MPSIMOU, TOUKH.

HaxomuTe mpuMmepbl CUMMETPUU B OKPY)KAIOIIEM MHUPE.
MonenupoBaTh U3 Oymaru JABe (QUIYpbl, CHUMMETPUYHBIEC
OTHOCUTEJIBHO  MNPSAMOH; KOHCTPYUPOBAaTb TI'E€OMETPUUYECKHE
KOH(UTYpALMH, UCIIONIb3Ysl CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA M3YYEHHBIX (DUTYp, CBA3aHHBIE C
CUMMETpUEH, UCIIOJIb3YS AKCIIEPUMEHT, HaOII0ACHHE,
MOJICJINPOBAHUE.

O00CHOBBIBATH, OIPOBEPraTh C HOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUSI O CAMMETPUU QUTYD

Beipakenus
OyKBamMu

[Ipumenenue
OyKB VIS 3aIucu
MaTeMaTHYECKUX
BBIPAKEHUN 51
MTPEIIIOKEHHMN.

bykBeHHbIE
BBIPAKECHHUS 17|
YMCIIOBBIE
[TOZCTAaHOBKH.
byKBEHHBIE DPaBEHCTBA,
HaXO0XKJICHUE
HEHU3BECTHOTO

Hcnons3zoBath OYKBBI [isi O0O3HA4YEHHsS] 4YHUCEN, IMpH
3aMiCU MaTeMAaTUYECKUX YTBEPKIACHUM, COCTaBIATh OyKBEHHbIE
BBIPAKEHHUS 110 YCIOBUIO 33/1aUU.

HccnenoBaTh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JIJIS1 MX 3aIUCH.

BoruncnaTe uncioBoe 3Haue€HUE OYKBEHHOT'O BbIPaXKEHHUS
[pU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh  (OPMYJBL:  MEpUMETpa W IUIOLIAAU
NpsIMOYTOJIbHHKA, KBaJApaTa; JUIMHBI OKPYKHOCTH, IUIOLIAAH
KpYTa; BBIMOJIHITH BHIYUCIECHUS 0 3TUM (popmyram.

CoctaBisath  (opMmyinbl, BBIpa@XAalOIIUE 3aBHUCUMOCTH
MEXAY BEIMYMHAMM: CKOpPOCTb, BpEMS, pacCTOSHUE; II€Ha,
KOJIMYECTBO, CTOMMOCTb; POU3BOUTEIBHOCTD, BpEMsI, 00bEM
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KOMIIOHEHTA. paboThI; BBINOJHATH BBIUMCICHUS IO ATUM (opmysam.
DopMyIbl Haxonuth  HEW3BECTHBIMH  KOMIIOHEHT  apu(pMETHYECKOTO
eCTBUSA
Harnsnnas 14 YeTbIpE€XYTroJibHU MN3ob0paxxath Ha HETWHOBAHHOW M KJIeT4aToM Oymare c
reometpusi. Durypsl  Ha K, IPUMEPBIUCIIONB30BAHUEM YEPTEKHBIX HHCTPYMEHTOB YETBIPEXYTOJIbBHUKH
MJI0OCKOCTH YETBIPEXYTOJIBHUKOB.  |C 3aJJaHHBIMU CBOMCTBAMH:
[IpsAMOYTOJIbHUK, C MapaJyieJbHbIMU, NEPHEHAUKYISPHBIMU, pPaBHBIMU
KBaJpar: CBOMCTBACTOPOHAMH, TPSIMBIMH yIJaMd U JIp., PaBHOOEIPEHHBIN
CTOPOH, yTII0B,TpeyroiibHuK. [Ipennarate U 00CYXJIaTh CIOCOOBI, aJrOPUTMBbI
TAArOHAJIEH. [MOCTPOCHHS.
N3mepenue UccnenoBarh, HUCNONB3YSI SKCIOEPUMEHT, HAOIIOJEHUE,
YTJIOB. BunsiMonenupoBanue,  CBOMCTBa  MPSAMOYIOJIbHUKA,  KBajpara,
TPEYrOJIbHUKOB. pa3ouBaTh Ha TpeyroJbHUKU. OOOCHOBBIBATH, OIMpPOBEPraTh C
[TepumeTp MOMOIIIBI0O KOHTPIPUMEPOB YTBEPKICHUS
MHOTOYTOJIbHUKA. 0 MpSAMOYIOJIbHUKE, KBaJpaTe, paclo3HaBaThb BEPHBIE U
[Tnomans (buUryphl.HEBEPHBIC YTBEPKIACHUSI.

DopMyIibl IEpUMETPA U
[JI01IAIN
MPSAMOYTOJIbHUKA.
[Tpubnmxénnoe
M3MEPEHUE  IUIOLIAIN
Quryp.

[TpakTnueckas

N3MmepATs U CTPOUTH € MOMOILIBI TPAHCIIOPTHPA YIVIBI, B
TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI,
pacro3HaBaTb OCTpbIC, NPSAMBIE, TYyIbIe, pPa3BEPHYTHIC
yrabel. Pacnmo3naBaTh, H300pa)kaTh OCTPOYTOJIbHBIN, MPSMO-
YTOJIBHBIN, TYMOYTOJIbHBIN, paBHOOCIPEHHBIN, PAaBHOCTOPOHHUM
TPEYTOJIbHUKH.

Bpuncnare  mepuMerp  MHOTOYTOJIbHUKA,
MHOTOYTOJIbHUKA pa30MeHrueM Ha IPSIMOYTOJIbHUKH,

IUIOINAb
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pabota
«[Inomans kpyra»

Ha paBHbIE (DUTYPBI, UCIIOJIB30BaTh METPUUECKUE €TUHUIIBI
M3MEPEHUS JJIMHBI U TUIOILAIH.

Ucnonw3oBarh NpuOMMKEHHOE U3MEpEHHUE [UIMH |
Iom@aael Ha kieryaTto Oymare, MpUOTMKEHHOE H3MEPEHHE
TUTMHBI OKPYKHOCTH, IUTOIIAIA KpyTa

[TonoxurtenbHbIC
OTpHUIATCIBbHBIC YK CJIa

151

40

Yyuca.
Yyuca,

Llenbre
Moyiib
reoMeTpruIeCcKas
WHTEpIIpeTaIus
MOJTYJIA. Yucnossie
MPOMEKYTKHU.

[TonoxuteabHbIE
151 OTPULIATEIILHBIE
qucoa. CpaBHeHue
MMOJIOKUTEIIBHBIX U
OTPUILIATEJILHBIX YUCE.

Apudmernuecku
€ JICUCTBUA

C
MTOJIOKUTSITbHBIMHU 5|
OTPUIIATEIILHBIMU
YK CJIaMH.

Pemenue
TEKCTOBBIX 3aJ1a4

[IpuBOAUTH MpUMEPHI UCTIOIB30BAHUS B PEAIbHOM >KU3HU
[MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCEIL.

MN3obpaxkarh  1enble  4YKCiIa,  IOJOXKHUTEIbHBIE U
OTPULIATEJIBHBIE 4YHWCIIa TOYKAMH HA YHCIOBOW  MPSIMOM,
MCIIOJIb30BaTh YHUCIOBYIO MPSMYIO JUISI CPaBHEHUS YHCE.
[IprMeHITh TTpaBUiIa CPABHEHUS, YHOPSAOUYMBATH LIEJIbIE YHCIIA;
HAaXOAWUTh MOIYJIb YHUCIIA.

DopMyIupOBaATH npaBuia BBIYNCJICHUS c
MOJIO)KUTEIbHBIMU W OTPULIATEIIbHBIMU YHUCJIAMH, HAXOIUTh
3HAYCHUS YUCIIOBBIX BBIPAKEHUM, COACPIKAIIUX JCUCTBUS

C TOJIOKUTEIBHBIMH MW  OTPULIATEIIBHBIMU  YHUCIIAMU.
[IpuMeHsATh  CBOMCTBA  CIIOKEHUS M YMHOXEHUA IS
peoOpa3oBaHus CYMM M IIPOU3BEICHUI
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IIpencraBinenue
ITAHHBIX

[IpssmoyrosbHas
CUCTEMa KOOpPJIWHAT HA
MJIOCKOCTH.
Koopaunatsl
TOYKM Ha IIJIOCKOCTH,
adciucca U OpAnHaTa.

Cronbuateie W
KPYTOBBIE IMarpaMMBl.

[IpakTrueckas
padora  «llocTpoenue
narpaMmm.

Pemenue
TEKCTOBBIX 3aj1ad,
COJEpKAIllUX JaHHBIE,
MpEACTaBICHHbBIC

B TalOiuIax ¥ Ha
narpaMmmax

OOBACHATh U WILIIOCTPUPOBATH MOHATHE MPAMOYTOJIBHOU
CUCTEMBbl ~ KOOpPAMHAaT  HAa  IUIOCKOCTH,  HCIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOW IMJIOCKOCTH TOYKU U
(Gurypsl 1o 3aJaHHbIM KOOpJAMHATaM, HAXOJIUTb KOOPAMHATBHI
TOYEK.

Uutath  cTONOYATBIE W KPYTOBBIE  JAWArpaMMbl;
MHTEPIIPETUPOBATh JaHHBIC; CTPOUTH CTOJOUYATHIC AHATPAMMBI.
Wcnonbs3oBaTh MH(GOpMAIUIO, NPEICTABIECHHYIO B Ta0IULaX, HA
nuarpaMMax Uil pelIeHHs TEKCTOBBIX 3aJady W 3aJad Hu3
[PEATBHOM KU3HU

Harnsammas
reomerpusi.  Durypsl
[TPOCTPAHCTBE

B

IIpssMOyTOJIBHBIN
napajuienenunea, Kyo,
Mpu3Ma, nupamua,
KOHYC, UAJUHAP, 1Iap U
cdepa.

N3o00paxenue

Pacno3naBaTe Ha dYepTekax, PpHUCYHKAX, ONMCHIBATH
NUpaMuIy, MpU3My, LUAJIUHIP, KOHYC, IIap, U300pa)kaTh UX OT,
PYKH, MOJICIUPOBAaTh U3 Oymaru, MjaacTUINHA, MPOBOJIOKH U JIp.
[IpuBOAUTH MIPUMEPHI OOBEKTOB OKPYKAIOILIET0 MUPA, UMEIOIINX
(bopMbl Ha3BaHHBIX TEJl.

Hcnonp30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, IpaHb,
OCHOBAHUE, BBICOTA, PAINYC U AUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHH
bIX ¢uryp. Ilpumepsi
Pa3BEPTOK
MHOTOIPAaHHUKOB,
MUINHAPA W KOHYcA.
[IpakTtnueckass paboTa
«Co3zmanne  Mopenei
MPOCTPAHCTBEHHBIX
buryp».

ITonsatne 00BEMa;
CAVHUIIBI ~ W3MEPCHUS
00BEMa. O0beM
MPSIMOYTOJIBHOTO
napajiesienunena,
KyOa, popMyIbl 00bEMa

N3yuyaTh, WUCHONB3YyS  DKCHNEPUMEHT,  HaOIIOJECHUE,
M3MEpEeHUe, MOJICJIUPOBAHUE, B TOM YHUCJE KOMIIBIOTEPHOE, U
OMKCHIBATH CBOMCTBA HA3BAHHBIX TEJI, BBISBJISATH CXOJICTBA U

pazuuus: MEXIYy NUPAMHUAOW U TPU3MON; MEXIY
[TUIMHAPOM, KOHYCOM U IIIapOM.

Pacno3naBaTh  pa3BEpPTKM  mapaiienenuiena,  Kyoa,
MpPU3MbI, TUPAMHUABI, KOHyCa, IIWIWMHAPA, KOHCTPYHPOBAThH
NaHHBIC TeJa U3 Pa3BEPTOK, CO3AABATH UX MOJICIIH.

Co3naBaTh MOJIENTU IPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
[IPOBOJIOKH, MIACTUIIMHA U JIP.)

N3mepsaTe Ha Momensx: IIUHBI péOEp MHOTOTPAHHHKOB,
nuaMeTp Iapa.

BriBoguTh
napajieienumnea.

Boruucnsate mo  dopmynam: 00bEM  MPSAMOYTOIBHOTO
napajjienienunena, Kyba; HCIOIb30BaTh EIUHUIBI W3MEPECHHUS
00bEMa; BBIYUCIIATH OOBEMBI TEN, COCTAaBICHHBIX H3 KyOOB,
MapaJlyIeICTUIEI0B; pelaTh 3aa49H ¢ PEATbHBIMH JTaHHBIMHU

00BEMa

bopmyy IPSIMOYTOJILHOTO

IToBTOpEHUE,
00001IEHHE,
CHCTEMATU3ALUS

20

IToBTOpEHUE
OCHOBHBIX IIOHSATHM W
METOJ0B KypcoB 5 U 6
KJ1acCOB, 00O0OIIEeHHE U
CHCTEeMaTH3aIs
3HAHUM

Bpruncnare  3HaueHUs ~— BBIPAXEHUM,  COAEpIXKalIUX|
HaTypaJibHbIE, LIEJIbIE, IOJIOKUTEIIBHBIE U OTPULIATEIILHBIE YHCIIA,
OOBIKHOBEHHbBIE 51 NECATUYHBIC poowu, BBITIOJIHSTh
peoOpa3oBaHus YHCE U BHIPAKEHUH.

BriOupats cmoco0® cpaBHEHHS YHCEN, BBIUUCICHUH,
MPUMEHSTh  CBOWMCTBA  apU(METUYECKHX  JCHCTBUWA  JUIs
[pallMOHAIM3allUHA BEIYMCIICHHM.
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Pemate 3amaum W3 peanbHONM KU3HU, NPHUMEHSTH
MaTEMaTUYeCKHe 3HAHWSA Uil pelleHus 3aJad U3  JpYyrux
[IPEIMETOB.

Pemars 3amaun  pa3HbIMM  CHOCOOAaMH, CpaBHUBATh,
BHIOMPATH CIIOCOOBI PEIICHUS 3aJauH.

Ocy1ecTBIATh CAMOKOHTPOJIb BBINOJHSAEMBIX JIEUCTBUI U
CaMOITPOBEPKY PE3YJIbTaTa BBIYUCICHAN

OBILIEE
KOJIMYECTBO UYACOB
10 TIPOTPAMME

170
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OEJIEPAJIBHA S PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«AJIT'EBPA» B 7-9 KITACCAX

[TOACHUTEJIBHAS 3ATINCKA

Anrebpa sBIAE€TCS OJHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA OOECIEeUnBaET U3yUYCHUE APYTUX JIUCHUIUIMH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO s
MPOJOJIKEHUS 00pa3oBaHUs U B MMOBCEHEBHOM  KHU3HU. PazButne y
oOy4Jaronmxcs HAYYHBIX NPEICTaBICHUA O TPOUCXOKICHUU U CYIIHOCTH
anredpanyecknux aOCTpakiui, Ccrocod0e OTpakeHHs MaTeMaTH4YecKOW HayKou
SABJICHMA ¥ TPOLIECCOB B TNpHUpoAe M oOOIIecTBe, pOJM MaTeMaTH4YeCKOro
MOJICIMPOBAHUSI B HAYYHOM TO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOT'O MHPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aJlalTallud B
COBpeMEeHHOM LH(poBoM obOmiectBe. M3yueHue anreOpbl oOecrieurBaeT pa3BUTHE
yMeHUS HaOJI0/1aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHIHOCTH
MBIIIJICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICUCTBHUS W
BBIBOJIBI, (POpMyINIMpOBaTh yTBepxkaAeHHs. OcBoeHHE Kypca anreOpbl oOecrneurnBacT
Pa3BUTHE JIOTHYECKOTO MBIIUICHUS O0yYarOIINXCS: OHU MCTIONB3YIOT ICTYKTUBHBIC U
WHIYKTUBHBIE DPACCYXICHUS, 00OOIICHHE W KOHKPETU3AIMIO, aOCTparupOBaHHUE H
anajgoruto.  OOydeHue  anrebpe  MOpeanojaracT  3HAYUTENBHBIM  O00BEM
CaMOCTOATENBHON  JIESITENIBHOCTH  O0yYarouuxcsi, IMO3TOMY CaMOCTOSITENbHOE
pelieHue 3a1a4 SBISIETCS peau3aluei 1esTeIbHOCTHOTO MPUHIIKIIA 00yYeHUSI.

B cTpykType mporpamMmbl yueOHOTO Kypca «Asredpa» Nt OCHOBHOTO 00IIEero
oOpa3oBaHMsI ~ OCHOBHOE  MECTO  3aHHMAIOT  COJEPKATEIIbHO-METOJUYECKHE
JMHUU:

«Uucma u BBIYHUCICHUS», «ANTreOpanuecKue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBAY,

«Dynkum». Kaxmas w©3 53TUX  COAEPKATEIbHO-METOJWYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YUCHHSI Kypca, B3aMMOJICHCTBYS C APYTUMH
ero JWHUAMH. B Xone w3ydeHHs ydeOHOTO Kypca OOydYaroIIMMCS TMPUXOIUTCS
JIOTUYECKH PACCYkAaTh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CcBsI3M C
3THM B MPOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3liefiax MaTeMaTH4YeCKOro
oOpa3oBaHus W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4YecKoro s3bika. ComepkaTelbHOW U CTPYKTYPHOM
OCOOEHHOCTBHIO Y4YEOHOTO Kypca «ANredpa» SBISIETCS €ro WHTETPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «Ywcia W BBIYHUCICHUS» CIYKHUT OCHOBOW s
TATbHEHIIET0 M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYArOIIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS TMOJIH30BATHCA AJITOPUTMAMH, a
TaK)ke€ TPHOOPETCHHUIO MPAKTUYECKHX HABBIKOB, HEOOXOMHMMBIX ISl TTOBCEIHEBHOM
*KU3HU. Pa3BuTHE MOHATHS O 4YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUS
CBSA3aHO C palMOHAIBHBIMH W HMPPAIMOHAIBHBIMA YHUCIaMH, (OPMHPOBAHUEM
MPEJICTABICHUN O JECUCTBUTEIBHOM 4YHUCIE. 3aBEpPIICHUE OCBOCHHUS UHCJIOBOM
JUHUM OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

34



CopepskaHue JBYyX alreOpanyecKux JUHUN — «AJTreOpanyecKue BhIPAKEHUS
u

«YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y O0YUAIOIIUXCS
MaTEMaTUYeCKOro amnmapara, HeoOXOAMMOTro HJisi pEeHIeHUs 3ajlad MaTEeMAaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHus Y4e€OHBIH MaTepuan TPYNIUPYETCS BOKPYT PAIMOHATIBHBIX
BEIpOKECHHUA. AnreOpa AEMOHCTPUPYET 3HAYEHHWE MATEMATHKHA KakK s3bIKa JUIs
MOCTPOCHUS MaTEMaTHIECKUX MOJCIICH, ONMUCAHKS MPOIIECCOB U SIBJICHUIN PEaTbHOTO
mupa. B 3amaum oOyueHuss anrebpe BXOIAT TakKe JalbHEWIEe pa3BUTHE
QITOPUTMHYECKOTO MBIIICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOCHUS Kypca
uHOOpPMATUKA, W  OBJIAJICHUE  HABBIKAMH  JCAYKTHBHBIX  PACCYXKICHUM.
[IpeoOpa3zoBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaKCHWS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanve (yHKIHOHATBHO-TpadUUYECKON JIMHUU HAIEJIeHO Ha MOJy4YeHUe
OOy4YarONIMMUCS 3HAHUN O PYHKIUSAX KaK BaXKHEHIIeH MaTeMaTHYECKON MOJIEIH JJis
OMMCAHMS M MCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOILIECCOB U SIBJICHUM B MPUPONE U
oOmectBe. M3yuenue matepuaia crnocoOCTBYET Pa3BUTHIO y O0yUYaIOIMIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTENBHBIC CPEJCTBA SI3bIKA MaTEMaTUKH —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (GOpMHpPOBaHUE
MIPEICTABIICHUHA O POJIM MaTEMATHUKH B PA3BUTHH ITUBUIN3AINA U KYIbTYPHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kiaccax wu3ydaeTrcsi Y4eOHbIH Kypce
«AnreOpa», KOTOPBI BKIIOYACT CJIEAYIONINE OCHOBHBIC pa3/eiibl COJEpIKaHUs:
«Uucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBAY,

«DyHKIIUW.

Oo1ee YHCII0 YaCOB, PEKOMEHIOBAHHBIXIJIST  M3yYCHUS

y4eOHOTO  Kypca

«Anrebpay, — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hezelmo), B 8 Kjacce
— 102 yaca (3 yaca B Heneno), B 9 kimacce — 102 yaca (3 yaca B HeIelO).

COJEPXXAHUE OBYUEHUMA 7 KITACC

Yucna v BEIYUCIICHUS

Jpo6u OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J] OT OJHOW (OPMBI 3aAMKCH
npobeit k gpyroi. IloHsiTMe palMoHAIBLHOTO 4YHWCJA, 3alucCh, CpaBHEHUE,
VIOPSAIOYMBAHUE  PAMOHATBHBIX  YHCEN.  ApU(METHUSCKHE  JEUCTBUS  C
palMOHAIBHBIMU YHCIIaMU. Penienne 3amad w3 peaabHOW MpaKTUKW HAa YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeJeM: ONpeaesieHne, MNpeoOpa3oBaHme
BBIPOKCHUI HAa OCHOBE OIPEACIICHHS, 3aliCh OOJbIIMX Yucel. [IpomeHTsl, 3ammch
MPOIICHTOB B BHJIE JIPOOW W APOOM B BUIEC NPOICHTOB. TpM OCHOBHBIC 3a/Jaud Ha
MIPOIICHTHI, pEIICHUE 3a71a4 U3 PEATbHON TTPAKTUKH.

[Ipumenenne TPHU3HAKOB  JIETUMOCTH, PA3JIO)KEHHME HAa  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHCIe TpsiMasi W OoOparHas
MPOTIOPITMOHAIEHOCTH.
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Anrebpanueckue BbIpaKeHUs

[IepemeHHBIE, YMCIOBOE 3HAYCHHME BBIPAXKCHUS C MEPEMEHHOM. JlONmyCTHUMBIE
3HAYCHHUs NepeMeHHBbIX. IIpencraBieHne 3aBUCMMOCTH MEXKy BEIMYMHAMH B BHJIE
¢dopmyibl. Beruucnienus no ¢gopmynam. [IpeoOpasoBaHrie OyKBEHHBIX BBIpaXKEHHIH,
TOKJECTBEHHO  pPaBHBbIC BBIPAXKEHMs, IIpaBWia I[PeoOpa3oBaHUA CyMM U
IIPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS MOIOOHBIX ClIaraeMblx.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHbl. CrerneHp MHorowsneHa. Clio)KeHHE, BBIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOIO YMHOKEHHMS: KBaApaT CyMMBI U
KBaJpaT Pa3HOCTH. ®opmyna pPa3HOCTH KBaJpaToB. Paznoxenue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHEHUS U HEPABEHCTBA

VYpaBHEHHE, KOpPEHb YpaBHEHHs, TMpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCUJIBHOCTD YPABHEHUI.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, PELICHNE JIUHENHBIX ypaBHEHUI. COCTaBICHUE YPABHEHUM 110 yCIOBUIO
3amaun. Pemienne TeKCToBBIX 3a1a4 € IIOMOLIBIO YPABHEHUN.

JIuneiiHoe ypaBHEHHE C ABYMs NEPEMEHHBIMHU U ero rpapuk. Cucrema AByX
JIMHEWHBIX YpaBHEHUW C JByMs IIEpEMEHHBbIMU. PeleHue cHUCTeM YpaBHEHUU
croco0OM MoJIcTaHOBKH. [IpuMephl peleHus TEKCTOBBIX 33/1ad C TOMOIIBIO CHCTEM
YPaBHECHUM.

OyHKIMN

Koopaunara Touku Ha npsimoi. YUucnoBsle TPOMEXKYTKU. PaccTosiHue mMexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssimoyrosibHast cucrema koopauHaT, ocu Ox u Oy. AOcuucca U OpAHHATA
TOYKM Ha KOOPAMHATHOW TiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (HoOpMyIamu.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue gynkiuu. 'paduk GpyHkIuu.
CsoiictBa (Qyukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dyHkuunm y = |x|.
['padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

KJIACC

Yucna v BBIYUCIIEHUS

KBaaparupeiii kopeHb u3 uucna. [loHstue 00 wHppanuMOHAIBLHOM 4YHCIHE.
Hecatuunble NpUOIMAKEHUS HppalUOHAIBHBIX uKcen. CBoWcTBa apupMETHUYECKUX
KBaJpaTHBIX KOPHEN U WX MPUMEHEHHE K MPeoOpa30BaHUI0 YUCIOBBIX BBIPAXKEHUN U
BBIYMCIICHUAM. [[€MICTBUTEIILHBIC YHUCIIA.

Crenens ¢ 1eIbIM NTOKa3aTeaeM U €€ cBoricTBa. CTaHmapTHAS 3alKCh YKCIA.

Anrebpandeckue BoIpaKCHHS

KBagpaTHblil TpEXuieH, pa3ioKeHHE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anrebpandeckoit npodu. CroxeHue,

BBIYMTAHNE, YMHOXKEHHUE, JeNieHne anredpandeckux ApooOeil. PammonanbHbIe
BBIpAKEHUS U UX MTPEe0Opa3oBaHUE.
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VYpaBHEHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popmyiia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buera. Pemienue ypaBHEHMH, CBOISIIUMXCS K JIMHEWHBIM M KBaJpaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHUS.

['padrueckas mHTEpHpeTalyss ypaBHEHUNU C JIByMs MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JByMS NepeMeHHbIMH. [IpuMepbl pelieHus CcucteM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perienne TekCTOBBIX 3a71a4 alreOpandeckum crnocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucteMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKIMH

[Tonsitue pynkumu. O0IaCTh ONPEASICHNUS U MHOKECTBO 3HAUCHUH (QYHKITHH.

CniocoOnI 3a1aHus PYHKITHM.

I'padux dynkuuu. Ytenue cBoicTB (yHkimu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.

OyHKIMY, ONHUCHIBAIOIINE TMPAMYIO M OOpaTHYI0 MNPONOPIUOHAIbHBIC
3aBHCHMOCTH, HX rpaduku. OyHkimd y = x2, y = x3, y =\x, y=|x|. [paduuacckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

KIJIACC

Yucna v BBIYUCIEHUS

PannonanpHbie 4yuca, WpPpAMOHANBHBIE YMCIA, KOHEUHbIE M OECKOHEUYHBIC
JECATUYHBIE ApoOu. MHOXKECTBO NEUCTBUTEIbHBIX YHUCEN, JCUCTBUTEIIbHBIC YHCIIa
KaKk OECKOHEUHBIE JIeCATUYHBIE JIpoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHue JIEHCTBUTEIILHBIX qHCe, apuMeTHIECKHC
JICUCTBUS C ICUCTBUTECILHBIMU YHCIIaMHU.
Pazmepsr 00BEKTOB OKPYXaroIIEro MHpA, JUTATEIIbHOCTD

IIPOIIECCOB B OKPYXkKAIOIIEM MHUPE.

[TpubnuxkéHHOE 3HAYEHUE BEJIWYUHBI, TOYHOCTh MpUOMKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJibTaTOB BEIYUCIECHUN.

YpaBHEHUS U HEPABEHCTBA

JluneiiHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIAIIUXCA K JIMHEUHBIM.
KBanpaTHoe ypaBHeHuE. Penienre ypaBHEHUM, CBOAAIINXCSA K KBaAPATHBIM.

bukBagpatHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUHW TPETbEU U
YeTBEPTOU CTEIEHEN PA3JIOKEHUEM HA MHOKUTENH.

Pemenue apoOHO-paliMOHANBHBIX ypaBHEHUU. PerieHne TEeKCTOBBIX 3ajad
aNredpandecKuM METOJIOM.

VYpaBHeHHe ¢ JByMsI MepeMeHHbIMU M ero rpaduk. Permenue cuctem IByX
JIMHEWHBIX YPAaBHEHUH C JABYyMs IIEpEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO
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U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpoM ctemeHu. ['padudeckas
MHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemiennie  TekCTOBBIX 3adad  anreOpamdeckuMm  criocoboM. UYucmoBbie
HEPABEHCTBA U UX CBOMCTRBA.

PemieHne nHMHEWHBIX HEPABEHCTB C OJHOW MEpPEMEHHOMW. Pemenuwe cucrem
JUHEMHBIX HEPAaBEHCTB ¢ OJHOW TmiepemMeHHOW. KBaaparHele HepaBeHCTBaA.
['padmueckass wHTEpHpeTanMs HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMM.

OyHKIMH

KBanpatnunas ¢yskuus, e€ rpadux u cpoiictBa. Ilapabona, koopauHaTHI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MapadoIbl.

I'padukn Gpynxumit: y = Ax, y=£x+b, y=+£,y=x3, y=x, y=|x],

X

1 UX CBOMCTBA.

YucnoBble MOCIEN0BATETBHOCTH U IIPOTPECCUN

[TonsiTHe YKUCIOBOM IIOCJEAOBATEIBHOCTH. 3aJaHUC IOCJICI0BATSILHOCTH
pPEKYppPEHTHOH (popMynol U (HOpMyJIOi n-ro wieHa.

Apudmernueckass U TreoMmeTpuueckas mnporpeccur. dopMynsl n-ro uieHa
apupMETHIECKON U TEOMETPUICCKON MPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.

N3o0pakeHne 4YJIeHOB apU(PMETHUYECKONM U TEOMETPHYECKOH IPOTpecCHid
TOYKaMU HAa KOOPIAWHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIIBHBIA POCT.
CI10KHbBI€ IPOLICHTHI.

[MPEIMETHBIE PE3VYJIbTATHI

[IpenmMeTHbIC pe3yJIbTaThl OCBOCHUSA pOTrpaMMBbl y4eOHOTO
Kypca K KOHIly oOy4deHust B 7 Kiiacce:

Yucna u BBIYMCTICHUS

BreinonHATh, coueras YCTHbIE M THUCBMEHHBIE NPUEMBI, apuPMETHUECKUE
JEUCTBUS C pallMOHATBLHBIMU YUCIIaMHU.

HaxoauTh 3Hau€HHS YHCIIOBBIX BBIPAKECHUHN, MNPUMEHSATH pPa3HOOOpa3HbIC
CcriocoObl U MPUEMBI BBIYUCICHUS 3HAYCHUM APOOHBIX BBIPAXKEHUU, COJEpKaIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexomuTs OT OMHON (GOPMBI 3amUCU YUCEN K APYrou (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YIIOPSAA0UYUBATH pAllMOHANIbHBIE Yncaa. OKpyTIIATh YKCIA.

BpINONHATE IPUKUAKY U OLEHKY pE3yJibTara BBIUUCICHUN, OLICHKY 3HAYEHUU
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH AEUCTBUS CO CTENEHSAMH C HaTypaIbHBIMHU
MOKa3aTeIIsIMH.

[IpuMeHATh MPU3HAKKA ETUMOCTH, PA3JIOKEHUE HA MHOMXKHUTEIN HATypaIbHBIX
quces.

Pemiath mpakTHKO-OpUEHTUPOBAHHBIE 3a7a4yH, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPIMOHAIBHOCTBIO BEJIMYMH, TMPOIEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl pEelIeHUs 3aJad C Y4E€TOM OrpPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnreOpandeckue BoIpaKCHUS

Hcrnonp30BaTh anreOpandeckyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, NPUMEHATS eé



B IIPOLIECCE OCBOEHUS Y4€OHOTO MaTepuaia.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPQKEHMM INpU 3aJaHHBIX 3HAYEHUAX
IIEPEMEHHBIX.

BrimonHATe npeoOpa3zoBaHus 1EJI0T0 BBIPAXKEHHUSI B MHOTOWIEH IIPUBEIECHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA Ha MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHTEIA C MOMOLIBIO
BBIHECEHUS 3a CKOOKH OOIIEro MHOXHUTENS, TPYNIHPOBKU CIaraeMbiX, TPUMEHEHUS
bopMyIT COKpAmEHHOTO YMHOKCHHUS.

[IpumeHsATh MpeoOpa3oBaHUsl MHOTOWICHOB JIJIl  PEIIEHUs PA3JIMYHbIX 33]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp3oBath CBONCTBA CTEICHEN c HaTypaJbHbIMU
NOKa3aTeJsIMU JUIsl TPEeoOpa30BaHMsI BBIPAKEHUH.

YpaBHEHUs 1 HEPABEHCTBA

Pemare nMHENHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, NPHUMEHSS NpPaBHIIA
nepexoaa OT HCXOJHOIO YPaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs au
YKCJIO KOPHEM YPABHEHHS.

[TpumeHsTh rpaduueckue METOMAbI IPU PEIICHUN JUHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOIIMXCS PEIIEHUEM JHHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH IpauK JUHEHHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOUTH IPUMEPHI PEIICHUS YPABHEHUS.

PemaTpe cucteMbl ABYX JMHEHHBIX YpAaBHEHUM C ABYMSI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelmaTh JIMHEWHOE YPABHEHWE WM CHCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIIOBUIO 3aJa4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4yl NOJIyYEeHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIHME 3aaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATH YMCIIOBBIE IPOMEXYTKH
Ha anreOpanvyeckoMm si3bIKE.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh € NOMOUIBIO (YHKIMI HM3BECTHBIE 3aBHCHUMOCTH  MEXKAY
BEJIMUYMHAMU: CKOpPOCTb, BpPEMs, pACCTOSIHUE, 1IE€HA, KOJUYECTBO, CTOUMOCT,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crmocoOd MpeaCTaBICHUS W aHaiu3a WHGOpPMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATH UH(POPMALIMIO U3 TPa(UKOB peaJbHBIX MPOLECCOB U
3aBUCHUMOCTEM.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMbI Y4EOHOro Kypca K KOHILY
oOyueHus B 8 Kiacce:

Yucna v BEIYUCIIEHUS 29



Hcnonp30BaTh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCceN IS CPaBHEHMS, OKPYTJICHUS U BbIUMCIEHUN, U300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHU, HCIOJIb3ySd MPU HEOOXOJAMMOCTU KaJbKYJSTOpP, BBIMOJIHSTh
npeoOpa3oBaHus BBIPAKEHHUM, COAEpX AIIMX KBaJApPAaTHbIE KOPHHU, MCHOJb3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3anucd OOJBIIMX W MajbIX YHCEN C MOMOIIBIO JIECITHYHBIX
npoOeit u creneneit yucna 10.

AnreOpanyeckre BbIpaKEHHS

[IpuMeHsATh MOHATHE CTENEHH C LEJIbIM  IOKAa3aTejeM, BBIIOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LETbIM MOKa3aTEeIIEM.

BEINONMHATE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl  PAIlMOHATBHBIX

BBIDQKEHW HA OCHOBE TMpPaBWJI JACHCTBUM HAJ MHOTOWICHAMU U
anredpandyecKuMu ApoosiMu.

PackiiapiBaTh KBaJApaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpuMmeHsTh MpeoOpa3oBaHUs BBIPAKEHUM Ui pPEUICHUS]  Pa3InYHBIX

3a/1a4 U3 MaTeMaTHKH, CMEXXHBIX IPEIMETOB, U3 PEANbHON TPAKTHUKH.

YpaBHEHHUs U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE YpPaBHEHUS U pPallMOHAJIbHBIE YpPaBHEHHS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE KCCIECIOBAHNS YPAaBHEHWU M CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM T'paUuecKUX MpeacTaBiIeHUi (yCTaHABIUBAaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoguTh OT cIOBECHON (OPMYIHPOBKH 3aJaudl K €€ anredpandecKoi
MOJIEId C TOMOIIBIO COCTaBJICHWS YpPAaBHEHUS WM CHUCTEMbl ypaBHEHMIA,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, pelIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CHCTEMBI, J1aBaTh IpauueCKyIO
WUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[TonnMath W UCHONB30BaTh (YHKIMOHAJIbHBIE MOHATHUS U SA3BIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O03HAUCHMS), OMpEAC/sITh 3HAuCHHE (QYHKIMM 10 3HAYEHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX QYHKUIMN BUJIA:

_ y=+#,y=2x2 vy =x3, y=1x, y = |x|, onucsBaTh CBOIiCTBa UNCIOBOIL
byHKITUU

X

o e€ rpaduxy.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl Y4e€OHOro Kypca K KOHILY
oOyudenus B 9 kiacce:

Yucna ¥ BRIYUCIICHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.

BreimonHaTh apudmeTnyeckue IeHMCTBUS ¢ pallMOHAIBHBIMHU YHCIIAMH, COUYCTas
YCTHBIE W TNHUCBMEHHBIE TMPUEMBI, BBINIOJIHATh BBIYMCICHUSA C HppaLMOHATBHEIMA



YUCIIAMH.

HaxonuTh 3Ha4eHUs CTENEHEN C LEJIBIMU [TOKA3aTENSIMU U KOPHEH, BEIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUMN.

OKpyrisTe JNEUCTBUTENBHBIC YHCIIA, BBINONHATh IPUKUIKY PpE3yJbTara
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHEHHUs U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJApaTHBIE YPaBHEHUS, YPABHEHUS, CBOSIIMECS K HUM,
pocTerIne APOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemate cucrteMbl IBYX JIMHEHMHBIX YPAaBHEHUW C JBYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKuM CIOCOOOM €  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE HCCIECIOBAHNS YPAaBHEHWU U CUCTEM YPaBHEHUH, B
TOM YHCJIE C MPUMEHEHUEM TpauUeCKuX NMpeACcTaBIeHUH (yCTaHaBIMBAaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U MIPOYEE).

Pemarp nuHelHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pEelIEHUE HEPAaBEHCTB HA YMCJIOBOW NPSIMOM, 3allMCHIBATh PEIIEHUE C ITOMOILBIO
CHUMBOJIOB.

PemaTe crcTeMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE
KBa/IpaTHOE HEPAaBEHCTBO, M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
IPsIMOiA, 3aITUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUN PA3IUYHbIX 3a7a4.

OyHKIMN

Pacno3naBaTh (GYHKUMA ~ U3YYEHHBIX BHUJOB. [Toka3piBaTh

CXEMaTHYECKH pPAacloJIO)KEHHE Ha KOOPAMHATHOW IUIOCKOCTH T'pauKOB
byHKIMH BUaa: y = £X,

y=#x+tb y=Hf,y=ax2+bx+c,y=x3, y=1\x,y = |x| B 3aBucuMocTH

X

OT 3Ha4YCHUM KO3(PPUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUH.

Crpoutb u M300pakaTh CXeMaTUYECKU rpa@ukd  KBaJpaTUYHBIX

GyHKIIMIA, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX (YHKIIMN MO UX TpaduKam.

Pacno3naBath KBaJpaTuuHyro  QyHkmuio 1o  Qopmye,

MPUBOJUTH TPUMEPHI KBAIPATUUHBIX (PYHKIIUN U3 pEeaIbHOM JKU3HU, (PU3UKH,
TC€OMETPHH.

YucnoBsle MOCIEI0BATENBHOCTH U IIPOTPECCUU

Pacno3naBaTh apuMeTHUECKYyI0 U T€OMETPUUECKYIO MPOrPECCUU TIPHU Pa3HbIX
Croco0ax 3aJaHusl.

BbIMIONHATS  BBIYMCIEHHS C  HMCHOJIb30BaHMEM  (QOpMysl n-ro  4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh uJeHbl MOCIEAOBATEIBHOCTH TOYKAMHU Ha KOOPJUHATHOM
IIJIOCKOCTH.

Pemars 3amaum, CBsi3aHHBIE C YMCIIOBBIMHM IOCJIEOBATEIBHOCTSIMHU, B TOM
qHCclie 3a/la4l U3 PEaJbHOW KM3HU (C UCIOJB30BAHUEM KaJbKyJATOpa, HU(GPOBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IIJTAHMPOBAHUE 7 KJIACC

HaumenoBanue Konu OcHoBHOE OcCHOBHBIE BUIbI AEATEIBHOCTH O0yYaIOLIUXCS
paszzaena (Tembl) Kypca 4ECTBO coJep)KaHue
4acoB
Yucna u BBIYNCIICHHUS. 25 [lonsATne Cucrematu3npoBaTh U 000ranaTh 3HaHUS
PanroHanbpHbIe Yncaa PAaUMOHAIBHOIO  YHCIIA. 00 OOBIKHOBEHHBIX U ACCSITHUYHBIX APOOSX.

ApudmeTnueckue CpaBHHBaTh U yNOPSAOYMBATH APOOH, MPeoOpPa3OBbIBAS

NENCTBUSA Npu HEOOXOAMMOCTH JIECATUYHBIE TpOOM B OOBIKHOBEHHBIC,
C PauMOHAIbHBIMUOOBIKHOBEHHBIE B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO

YHCIIAMH. CpaBHEHHE,JIECATUYHYIO TPOOb.

YIOPSAI0YUBAHUE [IpuMeHaATh pa3HOOOpa3Hble CHOCOOBI U MPUEMBI

palMoOHaNIbHBIX YUCEN.  BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUN, COJEpKaLINX
CreneHp OOBIKHOBEHHbIE U JIECATUYHBIE JApOOU: 3aMEHATh IpH
C HaATYpaJIbHBIMHEOOXOIUMOCTH JAECITUUHYIO IpO0b

[IOKa3aTeJIEM. OOBIKHOBEHHOM U OOBIKHOBEHHYIO  JECSITHUYHOM,
Pewenune MPUBOAUTH BBIpaXKEHHE K (opme, Haubosee ymoOHOW Jyis

OCHOBHBIX  33Ja4  HABBIUMCICHUH, NpPeoOpa3OBbIBATh JApPOOHBIE BBIPAKEHUS HA

TpOOH, IPOLIEHTHI YMHOXXEHHE U JEJICHUE AECATUYHBIX poOel K ACUCTBUSAM C
u3 pEaTbHOMLENBIMA YACITIAMM.

MPAKTHKH. [IpuBoAUTH YKMCIOBBIE U OYKBEHHBIE PUMEPHI CTETIEHHU C
[IpuzHaku HATypaJbHBIM IOKa3aTeleM, OOBSCHsS 3HAYEHUS OCHOBAHMUS

NETMMOCTH, PA3JI0KEHUs [CTENIEHU M MOKa3aTeNsl CTENEeHNU, HaXOJUTh 3HAUEHUs CTETIeHEH
Ha MHOXHUTETUBHUIA an (a — J000e pallMoHaJIbHOE YMCJIO, N — HATypajlbHOE

HATypaJbHbIX YUCE. YHUCIIO).
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PeanbHbIe
3aBUCUMOCTH. lIpsimas u
oOpaTHas
MPONOPIHOHAIIBHOCTH

[ToHuMaTh CMBICI 3amUcHU OOJBIIUX YUCEN C MOMOIIBIO
NECATUYHBIX ApoOeil u creneHed yucna 10, mpUMEHSTh UX B
[PEaTbHBIX CUTYAIIHSIX.

[IpuMeHATh NpU3HAKU JAETUMOCTH, pAa3lO0XKEHUS Ha|
MHOXXHUTEIIA HATypaJTbHBIX YUCE.

Pemate 3amaun Ha 4YacTd, MPOIEHTHI, MPOIMOPIUH, HA|
Hax0XJIeHUE ApoOu (IPOLIEHTa) OT BEJIMUYUHBI U

BEJIMYMHBI 110 €€ JpoOu (MPOIEHTY), Apodu (IpoiieHTa),
KOTOPBIM COCTABJISIET OJIHA BEJIUYMHA OT JIPYTOM.

[IpuBoauTh,  pa3duWparh,  OIEHWBATH  PA3IUYHBIC
[pEIICHMS, 3aITMCH PEIICHUA TEKCTOBBIX 3a71a4.

Pacnio3naBaTh U OOBSICHATH, OMHUPAACH HA OMPECICHHUS,
MPsIMO TIPOTMOPIIMOHANIBHBIE U OOpaTHO MPOMOPIMOHATILHBIC
3aBUCUMOCTH MEXIy BEIMYMHAMH; MIPUBOJAUTH MPUMEPHI ITHUX|
3aBUCUMOCTEN M3 pEaJbHOrO0 MHpaA, U3 JPYTUX YYCOHBIX
MPEIMETOB.

Pemate mpakTHKO-OpUEHTUPOBAHHBIC 3a7aud Ha APOOH,
MPOIICHTHI, TPSIMYI0 W OOpaTHYH NPOMOPIHOHAIHLHOCTH,
MTPOTTOPIIAH

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAXKECHUS.
IIepemeHHBIE.
JlomycTtumple  3HAYEHUS
repeMeHHbIX. DOpMyIIbI.

OBnanersb anre0pandecKou TEPMUHOJIOTHEN 51
CUMBOJIMKOM, TIPUMEHSITh €€ B MPOIIECCe OCBOCHUS YYEOHOTO
MaTepuaia. Haxoauth 3HaueHUs] OYKBEHHBIX BBIPKECHUM MpU
3aJlaHHBIX 3HAYEHUSX OYKB; BBIMIOJHATh BBIYUCICHUS TIO
bopmynam.

BeimonHate mnpeoOpa3oBaHus 1EJIOTO  BBIPAKECHHUS B
MHOTOYJICH NPUBEJIEHUEM MTOJ00HBIX ClaraeMblx,

PacKpbITHEM CKOOOK. BbINONHATE ~ YMHOXKEHHE
OJIHOYJICHA
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[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUM,
PacKphITHE  CKOOOK |
MpUBEICHUE  IOJAO00HBIX
CllaraeMbIX.

C HaTypaJbHbIM|
[IOKa3aTEIIEM.

CBoiicTBa CTENEHUYMHOXEHUS.

HA MHOTOYJIEH U MHOTOWIEHA Ha MHOTO4JICH, IPUMEHSATh
dbopMmynbl KBaJpaTa CyMMbl M KBajpara pPa3HOCTH.
OcCylecTBIATh PA3T0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
MyTEM BBIHECEHHS 32 CKOOKU 00I11eT0 MHOXKUTENS, IPUMEHEHUS
(GopMynbI  pa3sHOCTH KBaApaToB, (OPMYNT COKPAIIEHHOTO

[IpumensTr  mpeoOpa3oBaHUE  MHOTOUWIEHOB IS
pelIeHUs] pa3IuYHbIX 3aJad W3 MaTEeMaTUKH, CMEXHbIX

MHorouneHsl. [IPEAMETOB, U3 PEAIBHON MMPAKTUKH.
Ciio)xeHue, BbIUUTAHUE, 3HaKOMUTHCS C UICTOPUEN PA3BUTHSI MATEMATUKU
YMHOXEHHUE
MHOTOWIEHOB. {POopMmyIibl
COKpAIIEHHOTO
YMHOKEHUS.
Paznoxenue
MHOT'OUYJIEHOB Ha
MHOKUTEIN
YpaBHeHUs 20 YpaBHeHue, Pemate nuHeliHOE ypaBHEHHE C OJIHOW IIE€PEMEHHOM,
HEPAaBECHCTBA MpaBuia MpeoOpa3oBaHUANPUMEHSST TPaBWIa TIEpexoJa OT HCXOJHOTO YpaBHEHHUS K
YpaBHEHHUS, paBHOCUJIBHOMY eMmy Oosee mpoctoro Bunaa. lIpoBepsTs,
PaBHOCUJIBHOCTh SIBJISIETCS I KOHKPETHOE YMCJIO KOPHEM YPABHEHMUSI.
YPaBHEHHU. [TogObupaTte mpuMepbl Mmap YWCEN,  SBISIOIIUXCS
JInneiinoe [PELIEHUEM JINHEMHOTO YPABHEHHUS C IBYMS IIEPEMEHHBIMM.
YpaBHEHHE
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C OJTHOM
[IEPEMEHHON,  pEIICHUE
IMTMHEWHBIX  YPABHEHUM.
Pemenue 3a/1a4 C
MMOMOILIBIO YPABHEHHM.

JInneiinoe
YpaBHEHHE C  JIByMs
MMEPEMEHHBIMU H  €T0
rpapuk. Cucrema ABYX
JIMHEWHBIX YPABHEHHU C
NIBYMSI IEPEMEHHBIMU

Ctpouth B  KOOPJAMHATHOM  IUJIOCKOCTH  Trpaduk
IMMHEWHOTO YpPaBHEHUS C JBYMsI IEPEMEHHBIMU; IIOJIb3YSCh
rpaguKoM, IPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Haxomute  pemeHue  CUCTEMBl  JBYX  JIMHEWHBIX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

CocraBimATh W pemarb YpaBHEHHE WM  CUCTEMY]
YPaBHEHUH TIO YCIOBHIO 3aJadyd, WHTEPOPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Jja4M IMOJTYYEHHBIN pe3yabTaT

Koopannatsl
rpaduku. OyHKIUH

24

Koopaunara Touku
Ha MIPSMOM.
YUucnoBble MPOMEKYTKH.
PaccTostnue mexny|
TTBYMSI TOYKAMMY|
KOOPJAWHATHOM MPAMOM.
IIpsimoyrosbHas
cUCTeMa KOOpAWHAT HAa
[JIOCKOCTH.
[Tpumepsr
rpadukos,
dbopmynamu.

3aJlaHHBIX

N300paxaTh Ha  KOOPAMHATHOW NOPSIMOM  TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpJIWHATAM, JIy4d, OTPE3KH,
WHTEPBAJIBI; 3aMMCHIBATh UX HA aNreOpandeCcKOM SI3bIKE.

OTmeuyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO
3aJaHHBIM KOOpAWHATAM; CTPOWTHh TpauKd HECIOXKHBIX]
3aBUCUMOCTEH, 3aJaHHBIX (hOpPMYJIaMH, B TOM YHCIIE

C TIOMOIIBI0 IU(PPOBBIX TAOOPATOPHUH.

[TpumenHsTh, U3y4aTh MIPEUMYIIECTBA,
WHTEPIPETUPOBATh TpadUUeCKHii Crmocod MpeACTaBICHUS WU
aHaIM3a Pa3HOO0Pa3HOM KU3HEHHON MH(GOPMAIIHH.

OcBauBaTh MOHSITHE byHKINH,
(YHKIIMOHATBHOW TEPMUHOJIOTHEH.

Pacnio3naBath nuHeHy0 QyHKIU0O y = kX + b,

OBJIaJIeBaTh
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Utenue rpaduxoB
peaTbHBIX 3aBUCUMOCTEH.
[Tonsarue GhyHKIUU.

ONMHCHIBATh €€ CBOWCTBA B 3aBUCHMOCTH OT 3HAYCHH
kodpdunrenToB k u b.
Crpouth rpaduku duHEHHOW QyHKIUU, QYHKIUU Yy =|

['paduk byukuu.x |. Mcnonp3oBarh HHUQPPOBBIE PECYpChl IS MOCTPOSHUS
CBoiicTBa byskmiilrpadpukoB GyHKIUN 1 U3yYEHUS] UX CBOMCTB.
JInneiinas byHKIHS. [IpuBoanuTh mNpHUMEpPHl JMHEHMHBIX 3aBUCHUMOCTEM B
[locTpoenue rpaduKapeanbHbIX MPOIecCcax U SIBICHUAX
ITMHENHON QyHKIUY.
['padux pyHkunn
y=Ix|
[loBTOpEHNE 51 6 [loBTOpEHNE BriOuparh, NpUMEHSTh OLIEHUBATh CHOCOOBI CPABHEHHS
0000111eHNE OCHOBHBIX TOHSTUH  HMHCEI, BBIYMCICHUH, MPeoOpa30BaHUI BBIPAKEHUN, PEILICHUS
METOJIOB Kypca YPaBHEHU.
7 KJ1acca, OcCynecTBIATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUY]
0000111eH1E 3HAaHU I 1 CaMONPOBEPKY pe3yJibTaTa BBIYMCIECHHM, MpeoOpa3oBaHMIA,
[TOCTPOCHUM.
Pemare 3amaun w3 peambHOM KW3HU, NPUMEHSTH
MaTEMaTUYECKUE 3HAHMS [UIS pEelIeHus 3ajad U3 JApYyrux
[IPEAMETOB.
Pemarh TekcTOBble 3ajayu, CpaBHUBATH, BBIOWPAThH
CITIOCOOBI PEIICHUS 3a1aun
OBIEE 102
KOJIMHECTBO YACOB
[10 [TIPOI'PAMME
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KJIACC

HammMmeHnoBaHue Komu OcHoBHOE OcCHOBHBIE BUIBI JICATEIILHOCTH O0yJarOITUXCS
pasnena (TeMbl) Kypca YECTBO coJIep)KaHHe
JacoB
Yucia ¥ BIYUCIIEHHUS. 15 KBanpaTtubrit dopMyIUpOBaTh OIpeJeeHNe KBaJpaTHOTO KOPHS U3
KBagpaTHbie KOPHU KOpPEHb u3 qucia.gucia, apupMeTHIeCKOTo KBaIpaTHOTO KOPHS.
IlousTue 00 [IpuMeHsTh omepanuio M3BJICYEHUS KBAJPATHOTO KOPHS
UppAIMOHAIFHOM YHCJIC. M3 YHCJIa, HCIOJAB3YSd IIPH HEOOXOAUMOCTH KaJbKYJISATOP.
JlecsaTuanbIe OueHuBaTh  KBaJpaTHbIE KOPHMU  LEJIBIMH  YHUCIAaMU U
MPpUOIKEHUS MEeCSITUIHBIMU IPOOSMHU.
MppalMOHaIbHbBIX YHCEIL. CpaBHUBaTh U  yHOPSIOYMBATHL  pAIMOHAIBHBIE U
JleficTBUTENbHBIE |[MppAllMOHANIBHBIC YKCIIA, 3alTUCAHHBIC C MOMOIIBIO KBaJIpaTHBIX
quCa. CpaBHEHUEKOPHEN.

NMEeWCTBUTEIBHBIX YHUCEIL.
YpaBHeHue BUAa
x2 = a. CBONCTB3

apU(PMETUIECKUX
KBaJpaTHBIX

kopHel. [IpeoOpa3oBanue

YUCJIOBBIX  BBIPAXKECHUM,

COJIEpIKAIlUX KBaJpPATHbBIC

KOpPHU

UccnenoBath ypaBHEHHE X2 = a, HaXOAUTh TOYHBIE M
NpUOIMKEHHBIE KOpHU TTpH a > 0.

HccnenoBate CBOWCTBAa KBAaAPATHBIX KOPHEW, MHPOBOAS
UHCIIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAHUEM KaJIBKYJISATOPA
(KoMITbIOTEPA).

Jloka3plBaTh CBOMCTBAa apu(PMETHUECKUX KBaJPATHBIX
KOpHEH; TPUMEHSATh WX IS MpeoOpa3oBaHUs] BBIPAKECHUI.

BeimonHsaTe  mpeoOpa3oBaHUsS — BBIPAKEHHM,  COAEpIKaTUX
KBaJIpaTHbIE KOPHU. BripaxxaTb nepeMeHHbIE

13 T€OMETPpUUECKUX U GU3NIecKux (popmyii.

Brraucngats 3HAYCHUS BBIPAXKEHHUM, COJIepaKaIIMX
KBaJpaTHbIE  KOPHHU, HUCIIOJB3Yd TpPU  HEOOXOJAUMOCTH
KaJIbKYJIATOP.
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Hcnonp3oBath B X0AC pCHICHUA 3aldad 3JICMCHTAPHBIC
MpCaACTAaBJICHUA, CBA3dHHBIC C HpI/I6J'II/I}KéHHBIMI/I 3Ha4YCHUAMMU
BCIINYHH.

3HAKOMMTHCS C I/ICTOpHGfI Pa3BUTHUA MATCMATHKHU

Yuciia 1 BBIYMCIIEHUS.

CrernieHp C IEJIBIM

@opMyIMpOBaTh  OINPEAECIECHHE CTEINEHU C  LEJIbIM

CreneHp c L[EJIbIM| [10KA3aTEJIEM. [I0OKA3aTEIIEM.
[10Ka3aTelIeM CranpaptHas [IpeacTaBnsTh 3a1MCh OOJBIINX M MAJIBIX YUCEN
3aIUCh YUCIa. B craHaapTHoOM Buae. CpaBHUBATH YHCIIA U BEIUYMHBI,
Pa3mepsl 00beKTOBBaNMCaHHbBIE C UCIIOJIb30BaHUEM cTerneHH 10.
OKpy»aromero mupa (ot Hcnonp30BaTh 3amMch 4YUCENl B CTAaHAAPTHOM BHUIE JUIA
AIIEMEHTAPHBIX YACTHL]  [BBIPAKEHUS PAa3MEPOB OOBEKTOB, UIUTEIBHOCTH IPOLECCOB B
10  KOCMHMYECKHUXOKPYXKAIOLIEM MUpE.
00BEKTOB), IUTEIBHOCTD ®opMyIMpoBaTh, 3aIIMCHIBATH B CUMBOJIMYECKOM opme
[IPOLECCOB U WUIIOCTPUPOBATh MpPUMEPAMU CBOMCTBA CTEIIEHU C
B OKPY’KaIOLIEMIIENBIM I10KA3aTEIIEM.
MHUDE. [IpumeHsATh CBOWCTBAa CTENEHU JUIsl MPeoOpa3oBaHUs
CBOMCTBA CTENEHU [BBIPAKEHUM, COAEPIKAIIUX CTENEHU C LEIBIM ITOKA3aTEIEM.
c L(EJIBIM BrINONMHATH 1EWCTBUA C YACIIAMH, 3aIIMCAHHBIMU
[10Ka3aTeIeM B CTaHJAPTHOM BHJI€ (YMHOXEHHE, JEJICHHUE, BO3BEICHUE
B CTETICHB)
AnreOpanyeckue KBangpaTHb1it Pacrio3HaBate KBaApaTHbIM TPEXUJICH, YCTaHABJIUBATH
BbIpakeHnsd.  KBampaTHbIN TPEXUJIEH. BO3MOYKHOCTB €r'0 Pa3j0KEHHUsI HA MHOKUTEU.
TPEXUIIEH Paznoxenue PacxiianpiBaTh Ha MHOXXMTENW KBAJIpPAaTHBIM TPEXWIEH C
KBaJIpaTHOI'O HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUJICHA
Ha MHOYKUTEIN

npoOb

AnreOpaunyeckue

BbIPAKCHUA.

AnreOpanyeckas

15

Anrebpanyeckas
POOb. JlommycTumeie
BHAYCHHUS TICPEMCHHBIX,
BXOJISIINAX

B anreOpanyeckue
BBIPAKECHMUS.

OcHoBHOE
CBOMCTBO
anreOpandecko  ApooH.
Coxkpaitienue apooeil.

CrnoxeHnue,
BEIYMTAHUE, YMHOKCHUE
17§ JIeJIeHNE
anreOpanyeckux apooeit.

IIpeoOpazoBanue
BBIPAKEHUN,
coJiep KaIImx
anredpandeckue aApoou

3anuceiBaTh alreOpandeckune BeipakeHus. HaxoauTs

00JacTh OMpeIeNICHUs] PALIMOHAIIBHOTO BBIPAXKECHUA.

BBITIONMHATS  YHMCIIOBBIE TOACTAHOBKA W BBIYUCIATH
3HaueHHe ApoOM, B TOM YHCIE C TMOMOUIBIO KaJIbKYJSITOpA.
DopMyIHpoBaTH OCHOBHOE CBOMCTBO ajreOpanveckoil Apoou u
MPUMEHSTH €ro JUIsl MpeoOpa3oBaHus APOOECH.

BoimonHsAT  JeHCTBUA C  anreOpanvyecKuMu  JIpOOSMH.
[IpumeHnsTh mpeoOpa3oBaHUs BBIPAKEHUHN I PEIICHUs 3ajad.
Beipaxate  mepemenHble  u3  dopmyn  (PpuU3HUECKUX,
FEOMETPUUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIIUN)
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pELICHUsT YpaBHECHUN B
[[EJIBIX YUCIIaX.
Pemenne
NBYX
YpPaBHEHUI

CUCTEM|
JIMHEWUHBIX

YpaBHeHHUs 15| 15 KBagpartHoe Pacnio3HaBaTh KBaipaTHbIE YpaBHEHUS.
HepaBeHCTBA. KBaaparTHbIe YpaBHEHHUE. Henomnnoe 3anuceiBaTh (pOpMyITy KOpHEH KBaJpaTHOIO YpaBHEHMS,
YPaBHEHUS KBaJIpaTHOE ypaBHEHME.pEIIAaTh KBAJAPATHBIE YPAaBHEHUsS — IIOJIHBIE M HEIIOJIHBIC.
DopMmyiia KopHeulIpoBonnuTh IIpOCTENIINE UCCIIEI0BAHHUS KBaJIPaTHBIX
KBaJpPaTHOTO ypPaBHEHHs.ypaBHECHHM.
Teopema Buera. Pemats ypaBHeHUs, CBOAAIINECS K KBaIPaTHBIM,
Pemenne C TMOMOUIBIO MPEeOOpPa30BaHU U 3aMEHOW MEPEMEHHOM.
YpaBHEHUH, cBOAsIIMUXCA HaOmogaTe M aHAIM3UPOBATh CBA3b MEXKIY KOPHSIMU U
K KBaJpPaTHBIM.KO3(pPUIIMEHTaMU KBaIPATHOTO YPABHEHHS.
[Ipocrenimue JIpOOHO- ®opmynupoBaTh Teopemy Buera, a Takxke oOpaTHyIO -
[PallOHAJIbHBIE TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS
YpaBHEHHUS. 3a1ad4.
Pemenue Pemarb TekcTOBblE 3ajauu anreOpandeckuM crocoOoM:
TEKCTOBBIX  3aJad  CHEPEXOJUTh OT CJIOBECHOM (POPMYIMPOBKHU YCIOBHS 3aJayd K
[OMOIIbIO  KBaJpaTHBIX@IreOpanyecko MoOJAEIN IMyTEM COCTaBJICHUS YpaBHEHUS;
YpaBHEHUI pemarb  COCTaBJIEHHOE  YPaBHEHHE,  HMHTEPIPETUPOBATH
pe3ymbTar.
3HaAKOMUTBCS C UCTOPUEN Pa3BUTHSI AJIT€OpHI
YpaBHeHUs 151 13 JInneninoe PacnosHaBaTth  JMHEHWHBIE  ypaBHEHHMs C  JAByMs
HEPABEHCTBA. Cucremsl YpaBHEHUE C  JABYMSIEPEMEHHBIMHU.
YPaBHEHU [IEPEMEHHBIMU, ero, Ctpouth rpadvKu JTUHEWHBIX YPABHEHUH, B TOM YHUCIIE
rpaduk, IPUMEPbI UCIIOJB3YS IU(PPOBBIE PECYPCHI.

Paznnuars napaienbHble U IEPECEKAOIIUECS IIPSMBIE 10
VX YPaBHEHUSM.

Pemare cucremsl NByX JIMHEWHBIX YPAaBHEHHUU C JBYMs
[IEPEMEHHBIMU IO0ICTAHOBKOU U CIIOKECHUEM.
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c JIBYMSI
nepeMeHHbIMU. [Iprmepsl
[peLeHus CHUCTEM
HCJIIMHEUHBIX YPaBHECHUU
C ABYMSI IIEPEMEHHBIMU.
['padmueckas
MHTEPIIPETALNS
YPaBHEHUSI C  JOBYMs
[MEPEMEHHBIMU M CHUCTEM
NMIMHEWHBIX YPABHEHHUU C
NBYMs [IEPEMEHHBIMU.

Pemate mnpocTeiiline CUCTEMBI, B KOTOPBIX OJHO W3
YpaBHEHUHN HE SIBISECTCS JTMHEHHBIM.

[IpuBoauTh rpadUyEcKyl0 MHTEPIPETAIUI0 PEHICHUS
YpaBHEHUSI C JIByMs IEPEMEHHBIMU U CHUCTEM YpPaBHEHHU C
MBYMSI IEPEMEHHBIMHU.

Pemmath TekcTOBBIC 3a/1a4M anreOpanyeckKuM CrocoooM

Pemenue
TEKCTOBBIX  3amad  C
[IOMOILIbIO CUCTEM
YPABHEHUI
YpaBHeHUs 51 12 Yucnossie @opMyIMpOBaTh  CBOMCTBA  YMCIOBBIX  HEPAaBEHCTB,
HepaBeHCTBA. HepaBeHncTBa HEPABEHCTBA 51 UXWJUTIOCTPUPOBATh WX HAa KOOPJAMHATHOW MPSAMOM, JOKa3bIBATh
CBOMCTBA. anreOpanyecku.
Hepagenctso v IIpumeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
OJHOM NEPEMEHHOU. Pemate JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
JIunenHble M300pakaTh perieHNe HEPABECHCTBA HA YHCIOBOM MPSIMOM.
HEPAaBEHCTBA C  OJHOU Pemates cucTeMbl JUHEHHBIX HEPABEHCTB, H300pakaTh
[IEPEMEHHON u UXEIIEHNE CUCTEMbI HEPABEHCTB HA YMCIIOBOU MPSIMOM
[pELICHUE. Cucremsl

NIMHENHBIX HEPABEHCTB
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C OJTHOM

[IEPEMEHHOU 51 10:¢
[pELIEHHUE.

N3obpaxxenue
pelLIeHus JIMHEWHOTO

HEPABEHCTBA U X CUCTEM
Ha YUCJIOBOM IPSIMOM

@ynkuuu. OCHOBHBIE
MTOHSATHS

[lonsitue GyHKUMH.
O6nacTh omnpeneneHusl U

MHO>KECTBO 3HAYCHUH
byHKIIUU.

CrniocoObl  3a/1aHus
(byHKIIUH.

Hcmonp30BaTh (PYHKIIMOHAIBHYIO TEPMHHOJOTHIO |
CUMBOJIHKY.

Boruucnisats 3HaueHust GyHKIMM, 3a1aHHBIX (POpPMYIIaMU
(mpu  HEOOXOJUMOCTH  HCIIOJIB30BaTh  KaJBKYJSTOP);
COCTABJISITH TAOJIUIIBI 3HAUCHUM (PYHKITUU.

Crpouts mo Toukam rpaduku (QyHkiuii. OnuCHIBATH

I'padux ¢ynkuum.cBoiictBa  ¢GyHKIMM HA  OCHOBe €€  Tpaduueckoro
CBoiicTBa (YHKIMH, HUXIPEICTaBICHUS.
0TOOpaKEeHUE Hcnonb3oBaTh (PYHKIMOHAIBHYIO TEPMHHOJOTHUIO W
Ha rpaduke CUMBOJIVKY.
UccnepoBarb  mpumepsbl  TpadUKOB,  OTPAXKAOIIUX|
peanbHble TpoLecchl M sBJIeHUA. [IpuBoAUTH TpUMEpPHI
MPOLIECCOB U SBJICHUH C 3aIaHHBIMU CBOMCTBAMHU.
Hcnonb30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
JUISL TIOCTPOEHUSI Tpa@uKOB (PYHKIUH W U3YUYEHUS HX
CBONCTB
OyHkuuu. YucnoBble Urenune 51 Haxonute ¢ momompio Tpaduka GyHKINM 3HAYCHHE
byHKIIH NOCTpOE€HUE  TpadUKOBOIHON U3 pacCMaTPUBAEMBbIX BEJIMYMH MO 3HAYEHUIO APYTOil.
(byHKITUH. [Tpumepsr B HecnmoxHbIX  choydasx — BeIpaxkatb  (OpMYJIoi
rpauKoB 3aBUCHUMOCTh
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byHKIUH,
OTpaKAIOIIUX PEaTbHBIC

[IPOLIECCHI. DyHKIMH,
ONKCBIBAOIIUE IIPSIMYIO U
00paTHYIO
MPONOPIIMOHAIBHBIE
3aBUCUMOCTH, ux|
rpauKy.

I'padux pyHxumm

y = X2.

OyHKIMA

y=X2,y = X3,

y = \x, y = |x];

rpaguueckoe  perieHue
YPAaBHEHUH W  CHCTEM|
YPaBHEHHI

MEX]y BETHYUHAMU.
OnuceiBaTh XapakTep W3MEHEHHsS OJHOW BEIHYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYTOH.

Pacnio3naBate BHIBI u3ydaeMblX (yHKImA. Ilokas3biBaTh
CXEMaTHYEeCKH TOJOXKEHHE Ha KOOPAMHATHON IUIOCKOCTHU
rpaukoB GyHKum Buaa: y =x2,y =x3,y = Vx, y = |x|.

Hcnonb3oBath yHKIIMOHATBEHO-Tpaprueckue

IpeJICTaBICHUS ISl pELICHHs] U UCCIIEI0BAaHUSl YpPaBHEHUIN
U CCTEM YpaBHEHUU.

[IpumenssTb 1MQPOBBIE pecypchl Uisl  MOCTPOEHUS
rpagukoB QyHKIIHI

IToBTOpEHUE
000011eHIEe

[ToBTOpEeHuE
OCHOBHBIX IIOHSITHH M|
METOJIOB KypcoB 7 u 8
KJIaCCOB, 000011IeHHE
3HAHUU

Bri6uparh, mpuUMeEHsSTh, OLIEHUBATh CIIOCOOBI CpaBHEHUS
YUCEN, BBIYUCICHHUM, MpeoOpa3oBaHUil BBIPAKEHUHN, pEIICHUS
YPaBHEHUM.

OcyliecTBIsATh CAMOKOHTPOJIb BBIMOJHIEMBIX ICHUCTBUHN U
CaMOITPOBEPKY pe3yjbTaTa BBIUYUCICHUM, MpeoOpa3oBaHUM,
[TOCTPOCHUM.

Pemats 3agaun u3 peanbHOM KU3HU, IPUMEHSATH
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MATCMATUYCCKUC 3HAHWA I PCIOCHHA 3aJla4 U3 OPYIHUX
MpcaAMCTOB.

Pemars TeKCTOBBIE 3a1a4, CpPaBHUBATD, BBI6I/IpaTI>
CITOCOOBI peUICHUA 3aJa9n

OBIIEE
KOJIMYECTBO YACOB
[10 [IPOI'PAMME

102
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KJIACC

HanmMmeHnoBaHue pa3acia

(TemBbI) Kypca

Komnu
YECTBO
JacoB

OcHOBHOE
coJIep)KaHKe

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHIHXC5I

Yuciaa M BBIYKUCIECHUS.

JlercTBUTEIBHBIC YMCTIA

9

PammonanbHbie
yucaa, UppaluoHaIbHBIC
YHCJIa, KOHEYHBIE W
OEeCKOHEUHEIC
NEeCATUYHbBIC TPOOH.

MHOX€ECTBO
NEHCTBUTEILHBIX  YHCET;
NIEHCTBUTEIbHBIC  YHCJA
KaK OCCKOHEYHEIC
NECATUYHBIC Ipoou.
B3aumMHO  OJHO3HA4YHOE
COOTBETCTBHEC MEXKTY
MHO>KECTBOM
NTEHCTBUTENILHBIX YHCEI U
MHO>KECTBOM TOYEK|
KOOPAUHATHOM IIPSMOM.

CpaBHeHue
NEHCTBUTEIILHBIX  YHCEI,
apupMeTnyecKue

Pa3zBuBaTh mnpencTtaBieHUs O YMCIAX: OT MHOYKECTB:
HAaTypaJbHBIX YHCENI JI0 MHOYKECTBA JICMCTBUTEIBHBIX YHUCE]
O3HaKOMUTBCS c BO3MO>KHOCTBIO MPEJICTABICHU
NEeWCTBUTEIBLHOTO YKCIa KaK OECKOHEUHON JECATUYHOUN Tpoou
MPUMEHSTh JICCSITUYHBIC MPUOIMKEHUS pPalMOHATBHBIX 1
MPPAMOHAIBHBIX YUCE.

N3obpaxath JIEVCTBUTEIIbHbBIC
KOOPAMHATHOM IIPSMOM.

3anuchiBaTh, CPABHUBATH U YIIOPSIIOUYUBATH

JIEUCTBUTEIILHBIC YUCIIA.

BrITIOSIHATH, coYeTasi yCTHbIE M MHUCbMEHHBIE TPUEMB!
apuMETHICCKHEe JEHCTBUS C pallMOHAJbHBIMU YHCJIaMU
HAXOJIUTh 3HAYCHUSI CTEMEHEW C ILEJbIMU IT0Ka3aTeIsIMHU |
KOPHEH; BBIUUCIISITh 3HAYECHUS YUCIIOBBIX BBIPAKCHUM.

qHucia TOYKaMl

[TonyunTs IIPEACTABIICHHE 0 3HAYUMOCT]
NEUCTBUTEIBHBIX YHMCEN B MPAKTUYECKOW JEATEIBHOCTI
YEIOBEKA.

AHaIM3UpoBaTb M J€JaTh BBIBOABI O TOYHOCT
NpUOIMKEHUS ACHCTBUTEIBHOTO YKCIIa TIPU PEUICHUH 3a/a4.

OKpyrisiTb  JEWCTBUTENIBHBIE  YHCJIA,  BBITOJIHSAT

[IPUKHUJIKY PE3YyJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN
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JIEHUCTBUSA

C
NENCTBUTEIIbHBIMU
YMCIIAMH.

[Tpubnmxénnoe
3HAYCHUE BEJINYMHBI,
TOYHOCTH MPUOTUKECHHUS.

OKpyrieHue 4ncer.
[Ipukuaka ©  OLEHKA
PE3yJIbTATOB BEIYMCICHUI

YU CIIOBBIX BBIpa)KeHHﬁ.
3HAKOMMTBHCS C PICTOpPIE?fI PasBUTHUA MAaTCMAaTHKHU

YpaBHEeHus
HEPAaBCHCTBA. Y PaBHEHUS
OIHOM IEPEMEHHOU

51
C

14

JInneninoe
YpPaBHEHUE. Pemenue
YPABHEHHM, CBOIAIIMXCS

K JIMHENHBIM.
KBanpatHoe ypaBHEHHE.
Pemenune YPaBHEHHI,
CBOJISIIIIUXCS

K KBaJIPATHBIM.
bukBanparHsie
YpaBHEHHS.

[Ipumeps! pemenus
YPABHEHUM TPEThEU

151 YETBEPTOM
CTEIEHEN

OcBauBarh, 3allOMHHATh WU TPUMEHATH TpaPUUICCKHU
METO/Ibl IIPU PEIICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM.

Pacnio3naBate 1enbie W JpoOHbIE ypaBHeHUs. Pemiar
NMMHEHHbBIC U KBaJIpaTHbIC YPABHEHMUS, YPABHECHUS, CBOISIIIUEC:
K HUM, IPOCTEHIINe TpOOHO- palluOHANIbHbIC YPaBHEHHS.

[IpennaraTh BO3MOKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBL
3aja4, 00CyXJaTh WX W peniaTh TEKCTOBBIC 3aJa4M Pa3HbIMI
crioco0amH.

3HAKOMHTHCS C UCTOPUEH Pa3BUTHUS MaTEMaTUKHU
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pa3IoXKEHUEM  Ha
MHOKHUTEIIH.
Pemenune
[pallMOHATbHBIX
YPaBHEHUH.
Pemienue
TEKCTOBBIX
anreOpanyecKkum
METOI0M

JpOOHO-

3aaay

YpaBHeHUs
HEpPaBEHCTBA.
YpaBHEHUU

U
CucreMsl

14

YpaBHeHHne v
NBYMsI TIEPEMEHHBIMH |
ero rpaduk.

Cucrema JIBYX
NMIMHENHBIX YPaBHEHUU C
NBYMsI TIEPEMEHHBIMH U
e€¢ pemeHue. PemieHune
CHUCTEM IBYX YPaBHEHHI,
OJTHO

u3 KOTOPBIX
NMMMHENHOE, a Jpyroe —
BTOPOU CTENEHMU.
I'paduueckas
WHTEPIIPETALNS CUCTEMBI
YPaBHEHUI
C IBYMs]

[MepEMEHHBIMU. PerieHne
TEKCTOBBIX

OcBauBath M NPUMEHATh MPUEMBI PEHICHUS CHUCTEME
NBYX JINHEHHBIX YPABHEHUN C IByMsI IEPEMEHHBIMHA U CUCTEME
NIBYX YpaBHEHHI, B KOTOPBIX OJHO YPAaBHEHHE HE SIBIISIETC:
ITAHENHBIM.

Hcnonb3oBaTh GyHKIIHOHATBHO-TPAPUIECKU
[PEACTABICHUS ISl PELICHHUS] U UCCIEHOBAHUS YPABHECHUI 1
CUCTEM.

AHanu3upoBaTh  TEKCTBl  3ajJady,  pemarb W
anreOpanyeckuM CrnocoOOM: TEPeXOJUTh OT  CIOBECHOI
(bOopMYyJIUPOBKU YCIOBUS 3alaud K ajareOpanydeckoil Mojer
NyTEM  COCTAaBJIEHUS  CHUCTEMBl  ypPAaBHEHHM;  pEIIAT!
COCTABJICHHYIO CHCTEMY YpaBHEHHI; HHTEPIPETUPOBAT
pe3ynbTar.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS MaTEMaTUKHU
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3aja4

anreOpandyecKkum
CrIoco0oM
YpaBHeHUsA 16 Yucnossie Uurarh, 3anuceiBaTh, NOHUMATb, HWHTEPIPETUPOBAT!
HepaBeHCTBA. HepaBencTaa HEpPABEHCTBA 51 MXHEPABEHCTBA; HCIIOJIb30BaTh CHUMBOJIUKY WM TEPMHUHOJOTHIC
CBONCTBA. BbINONHATE MpeoOpa3oBaHUsl HEPABEHCTB, HCIOJIb30BATH UL
JInnerinble npeoOpa3oBaHus CBOKWCTBA YMCIOBBIX HEPABEHCTB.
HEpPAaBEHCTBA Pacno3HaBaTe NHMHENHBIE M KBAJpPAaTHBIE HEPABEHCTBE
C onHoNPemath  JIMHEHWHBIE HEPABEHCTBA, CHCTEMbI  JIMHEUHBL
[MEPEMEHHOU 151 MXHEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIKOYAIOIIMX KBaIPaTHO
[pELLICHHUE. HEPaBEHCTBO, U pelIaTh UX; 00CY>KJIaTh MOJIYYCHHbIC PEIICHUS
Cucremsl N300paxaTh pelleHHe HEpaBEeHCTBA M CHUCTEME
NMIMHEHHBIX HEPaBEHCTB CHEPABEHCTB Ha YHCIOBOW IPSMOM, 3allMCHIBATh DPEILICHUE |
OJHOW MEPEMEHHOM U MX[IOMOIIbIO CUMBOJIOB.
[pELLIEHHUE. Pemate  KBaApaTHbIE  HEPABEHCTBA,  HUCIIOJIB3Y:
KBangpaTtHbie rpaduyeckue npeacTaBIeHuUS.
HEPAaBEHCTBA 151 uXx| OcBauBaTh W TPUMEHSATh HEPABEHCTBA MPU PEIICHM]
[pELLIEHHUE. [Pa3IMYHBIX 33]1a4, B TOM YUCJIE NPAKTUKO- OPUEHTHPOBAHHBIX
I'padpuueckas
MHTEPIpETALUS
HEPAaBEHCTB W  CUCTEM
HEPaBEHCTB C  JBYMS
nepeMEHHBIMU
OyHKIUH 16 KBagpatnunas Pacmnio3naBatnp BUIbI M3y4aeMbIX byHKIIHI
byakusg, €€ TpaduK HULTIOCTPUPOBATH CXEMATUUYECKU, OOBSICHATH PACIIOIOKEHUE H:
CBOICTBA. [Tapabomna,KOOpIMHATHOM TUIOCKOCTH TPparKOB
KOOPAWHATBl  BEPIIUHBI ¢bynkuuid Buna: y =kx,y =kx+b,y=k,y =x2,

napadoJibl, OCh

X J—
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CUMMETPHUHU
napadoJIbl. I'paduky
b yHKITUII:

y = kX,

y =kx +D,
_ y=k,

X

y=X2,y=X3,y=
Vx, y = x|

y =x3, ¥ = Vx, y = |X| B 33aBHCHMOCTH OT 3HAYCHHI
K02((PUIMEHTOB; ONMCHIBATh X CBOWCTRBA.

Pacmo3naBaTe kBajmpaTHuHyto (QYHKIOHIO 1O (HOpMyJIe
[IpuBoAWTH TIPUMEPHI KBAAPATHYHBIX 3aBUCUMOCTEH U
peaTbHOM KU3HU, PU3UKH, TCOMETPHH.

BesBisiTe u 0000maTe  OCOOEHHOCTH
KBaJlpaTUYHOM (pyHKIMHU y = ax2 + bx + c.

Crpouts u wu300pakaTb CXEMaTHYECKH TpadukK
KBaIpAaTUYHBIX (DYHKIMMA, 3aJaHHBIX (POPMYJIaMH BUAA

y=ax2, y=ax2+qg,y=aX +p)2,y =ax2 + bx + C
AHaTU3UPOBATh U MPUMEHSATH CBOMCTBA M3YyUYEHHBIX (DYHKIIUI
JUIsl UX TOCTPOCHHUS, B TOM YHCIIE C IMOMOIIbIO IH(PPOBHL:

[pecypcoB

rpaduk

Yucioswie
MOCJIENOBATEILHOCTH

15

[TonsTEe 4nCIOBOM
MMOCJICIOBATEILHOCTH.
3a1anue
MOCIICIOBATEILHOCTH
PEKyppeHTHON (popMyIIoif
1 (opMyJoil n-ro yseHa.

Apudmernueckas 51
r€OMETPUYECKAS
[IPOrPECCHH.

DopmyJibl n-ro
WIeHa apuPMETHIECKON 1
F€OMETPUIECKOMN

OcBauBaTh M NPUMEHATH MHJEKCHbIE 0003HAUYECHUS
CTPOUTHb  pPEUYEBbIE  BBICKA3bIBAHHUS C  HCIOJIb30BAHUEN
TEPMHUHOJIOTHH, CBSI3aHHOM C TIOHSTHEM MOCIEA0BATEIbHOCTH.

AHanu3npoBaTh bopmymy n-ro YJICH:
[10CJIE0BATEIBHOCTH WM PEKYPPEHTHYIO POpMyITy

U BBIUHUCIATH WIEHBl MOCIEN0BATEIbHOCTEN, 3a/1aHHBL:
STUMU (HOpMyJIaMHU.

VYcraHaBmMBaTh  3aKOHOMEPHOCTH B MOCTPOCHHMI
[10CJIEOBATEIBHOCTH, €CJIU BBIIMCAHBI NIEPBBIE HECKOJIBKO €
YICHOB.

Pacrio3naBaTh apu(METHUYECKYI0 U TE€OMETPUUYECKYHK
[IPOrPECCUU MPH Pa3HBIX CIIOCOOAX 3a/laHusl.
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IIPOTPECCHI, Pemartp 3amaun ¢ ucnosp3oBaHuEM (pOpMys n-ro 4jeH
CYMMBI IIEPBBIX N YICHOB. @pU(PMETUUECKON U TE€OMETPUUYECKON MPOTrpecCHi, CYyMME
N306paxenue [IEPBBIX N YJICHOB.
YICHOB apU(PMETHUECKOH] N300paxaTh 4jieHbl MOCIENOBATEIBHOCTH TOYKAMH H
151 reOMETPUYECKOMKOOPIUHATHOMN TUIOCKOCTH.
[MPOTPECCUM TOYKAMU HA PaccmarpuBate mnpuMepbl NpOLECCOB W SBIICHUM H
KOOPAMHATHOU pEalbHOM  KW3HM,  WUIIOCTPUPYIOIIWE  W3MEHECHHE |
[1JIOCKOCTH. aprU(pMETUYECKON POrPECCUU, B TEOMETPUUECKON
JInHelHbIN 51 IIPOIPECCUH; M300paxkaThb COOTBETCTBYIOIIU
AKCIIOHEHUIUATIBHBIN POCT. 3aBUCUMOCTH Tpa(UUECKH.
Cnoxusle Pemrars 3a/1a4H, CBSI3aHHBIC c YU CIIOBBIMI
[IPOLICHTBI [10CJICI0BATEIILHOCTAMHA, B TOM YHCIE 3aJa4yd U3 PEAIbHOI
PKU3HU  C  HUCIOJb30BaHWEM  IIUPPOBBIX  TEXHOJIOTHI
(97EKTPOHHBIX TaONHUILl, TPapUUEecKOro KaiabKyJasTopa W T.II.)
Pemrars 3a1aun Ha CII0KHBIE IIPOLIEHTBI, B TOM YHCJIE 3a1a44 U
[peaIbHOM MPAKTUKH (C UCHOIb30BAHUEM KAJIbKYJISTOPA).
3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI MaTEMaTUKN
IloBTOpEHHE, 18 Yucna n OnepupoBarh MOHATHUAMH: MHOYKECTBO, MOJIMHOXKECTBO
0000111eHre, CcUcTEeMaTH3aIus] BBIYUCIICHUS orepalny HajJ MHOXXECTBAMHU; HCIOJIb30BaTh TI'paPUuecKo
3HAHUU (3anucs, CPaBHEHME,IIPEIACTABICHUE MHOXKECTB JIUIs ONIMCAHUs PEAIBHBIX MPOLECCO]
NENCTBUS CM SABJICHMMA, MpU PEIIeHUH 3a7a4 W3 JAPYrHuX Y4eOHBL
NENCTBUTEIBHBIMU IPEAMETOB.
YU CIIaMU, YUCII0BAas AKTyaIM3upoBaTh  TEPMUHOJOTHKD W OCHOBHBI
psiMast; MIPOLICHTBLICUCTBUS, CBSI3aHHBIE C YHCIAMHU: HATypaJbHOE YHUCIQ

OTHOLICHMS, ITPOIIOPLUH;

[MPOCTOC U COCTABHOC YKCJIa, ACTIMMOCTDb HATYpPaJIbHbIX
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OKpYTJICHHE,

MPUOIMKCHUE,  OLICHKA;

UHUCCJI, IIPU3HAKKW OCINMOCTH, LCJI0C YHCIO0, MOAYJI
qucia, OOBIKHOBEHHAS U ACCATHNYHAas I[pO6I/I, CTaHI[apTHHﬁ BH)

perieHue TEKCTOBBIXMHCIIA, apU(METUUECKUM KBAPATHBIA KOPEHb.
3ajady  apu(pMETUYECKUM BbInonHsATh JEHCTBUS, CpaBHUBATh M YNOPSIOYMBAT
CrIocobom) YUCa, MPEACTaBIATb YUCIA HA KOOPAMHATHOM MPSMOW
OKpPYTJISITh YKCIA; BBIMOJIHATH MPUKHUJIKY U OIICHKY Pe3yJbTaT
BBIYMCIICHUU.
Pemath TekcTOBBIEC 3a71aUn apU(PMETUIECKUM CTIOCOOOM
PemaTh nmpakTUYecKue 3a7auu, COACPIKAIINE MPOILEHTHI, T0JIH
YacTH, BBIPAXKAIONIME 3aBHCHUMOCTH: CKOPOCTb — BpeMs -
paccTosiHue,  II€HAa — KOJIMYECTBO — CTOMMOCTb,  OOBEN
paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh TPYAA.
Pa36upats peanbHbie KU3ZHEHHBIC CUTYAITUH,
bopMyIHpOBATh UX HA SI3bIKE MAaTEMATUKH,
HAaXOJUTh  pEIICHHe, TPUMEHSI  MaTeMaTHYeCKHI
amnmnapar,
UHTEPIPETUPOBATH PE3yIbTAT
Anrebpanyeckue OnepupoBaTh  MOHATHUSMHU:  CTEMEHb C  LEJBIN
BBIPKEHUS nmokasareneM, — apuMeTHUecKWid  KBaJIpaTHBIH  KOPEHE
(mpeobpazoBanue MHOTOWIEH, ainredpandeckas Ipo0b, TOKIECTBO.
aJIreOpandecKux BbINONMHATE OCHOBHBIE JEHCTBUS: BBINOJHATH PAcUETE
BBIpQXEHU, AOMycTUMBIENO  ¢dopMysiaM,  IpeoOpa3oBbIBaTh  I€Nble,  JPOOHO
3HAYCHMUS) pPAllMOHANIbHBIC BBIPAKCHUS W BBIPAKCHUS C KOPHSIMHU

[PEAIN30BbIBATh PA3JI0)KEHUE MHOTOYJICHA HA MHOXHWTEIH, |
TOM YHCJIE C UCIIOJIb30BaHWEM (POpPMYJT Pa3HOCTH KBAAPATOB ]
KBaJIpaTa CyMMBI U Pa3HOCTH; HAXOJAUTh
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AOIIYCTUMBIC 3HAYCHUA IICPEMCHHDLIX IJIA I[p06HO-

palMOHANBHBIX BBIPAXKEHUN, KOPHEH.

MopenupoBaTh ¢ NOMOIIbIO  (QOpPMYyIT  peabHBI
POLIECChHI

U SIBJICHUSA

OyHKIMU

(moctpoeHnue,

CBOMCTBA
M3YICHHBIX

byHKIM;

rpadguyeckoe
pelieHne

YPaBHEHUN U UX

CUCTEM)

OnepupoBath NOHATUAMU: PYHKIHS, TpadUuK HYHKIINH,

HYJM (QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHUsl, yObIBaHUS, HAUOOJIbIIEE U

HaWMEHbIIIee 3HAUCHUS (DYHKITUU.
AHanu3upoBaTh, CPAaBHUBATH, 00CYKIaTh CBOWCTBA

GyHKIIUNA, CTPOUTD UX TpaduKH.

OmnepupoBatb MOHATUSIMU: npsiMa.
MPOTMOPIIMOHAIBHOCTD,

oOpaTHast IPOIOPIIMOHATILHOCT, IMHEWHAS (PYHKITHS,

KBajipaTuyHas QyHKIMsI, mapadosa, rurnepooa.

Hcnonb3oBath rpaduku i ONpeeSieHUs CBOMCTB,

IPOIIECCOB W 3aBUCHUMOCTEH, ISl pelleHHs 3aaad u

NPYTHUX
y4eOHBIX MPEAMETOB U peaTbHOM KU3HU; MOJIETUPOBATh

C ITIOMOIIBIO Fpa(l)I/IKOB PCaJIbHBIC ITPOUCCCHI U ABJICHUA.

Bripaxats bopmynamu 3aBUCHUMOCTH MEKT
BEJINYNHAMU

OBLLIEE
KOJIMYECTBO YACOB TIO
[TPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITPOT' PAMMA YUYEBHOI' O KYPCA
«'EOMETPHWA» B 7-9 KITACCAX

[HOACHUTEJIbHA A 3AIINCKA

['eoMeTpusi Kak OJUH M3 OCHOBHBIX pa3/IesiOB IIKOJBHOW MaTEMaTUKH,
UMEIOIINIA CBOEH IeNIbl0 00eCleunTh HU3YyYEHUE CBOWMCTB M pa3MEpoB (UTYp, HX
OTHOUIIEHUH U B3aMMHOE PACIIOJIOKEHHUE, OMIMPAETCSA Ha JJIOTUUYECKYIO, TOKA3aTEeIIbHYIO
auHuI0. LIeHHOCTh M3y4YeHus: FEOMETPUH Ha YPOBHE OCHOBHOI'O O0IIEro o0pa3oBaHHUs
3aKJII0YAeTCs B TOM, 4YTO OOYYAIOIIMICSA YYUTCS MPOBOAMTH JOKA3aTEJbHBIE
pacCykJeHUsl, CTPOUTH JIOTUYECKHE YMO3AKJIIOUCHHS, JOKa3blBaTh HNCTUHHBIC
YTBEPKJACHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKJICHUS

«OT TPOTHUBHOTO», OTJIMYATh CBOMCTBA OT TMPHU3HAKOB, (OPMyIUPOBATH
oOpaTHbIE YTBEPKICHUSI.

BTopoii 11eHHOCTBIO U3Y4YEHHUS] T€OMETPHUM SBIISIETCS] UCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpU PENICHUU KaK MAaTEeMaTUYECKUX, TaK W MPAKTUUYECKHUX 3a/1ad,
BCTPEYAIONINXCS B peasibHON KU3HU. OOyJaronuics JOKEH HAYUYUThCS ONPEEIUTh
reOMETPUYECKYIO0 (UTYPY, ONMKCATh CIOBAMU JIAHHBIN 4YEPTEX WIM PUCYHOK, HANTH
IUIOIIAbh 3€MEIBHOTO Y4acTKa, PAaCCUUTATh HEOOXOAUMYIO JTMHY ONTOBOJIOKOHHOTO
kalenst WM TpeOyembie pa3sMepbl rapaxka JJii aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENbHAS JIMHUS B M3ydeHuUHU reomerpuu. l[lpu pemenun 3amau
MPAKTUYECKOI0 XapakTepa oOy4aromuiicss YYUTCS CTPOUTh MAaTEMATHUYECKHUE MOJEIH
peadbHbIX JKU3HEHHBIX CHUTyallMii, TPOBOJAWTH BBIYUCICHUS M  OICHUBATh
aJIeKBaTHOCTh MOJIyYEHHOTO pe3ybTara.

KpaitHe BakHO TNOAYEPKUBATH CBSI3M TEOMETPUM C JPYTUMU Y4E€OHBIMU
npeaMeTaMy, MOTUBUPOBATh MCIOJIb30BATh OMPEEICHUS T€OMETPUUECKUX (Uryp u
MOHSATUM, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHUH B (PU3UKE U TEXHUKE.
Otu cBsi3u Hamboiiee sipko BUIHBI B Temax «Bektopw», «TpuroHomerpuyeckue
COOTHOIIICHUs», «Meto koopauHat» u «Teopema [udaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/Ieiibl
comepxkanusi:  «['eomerpuueckue ¢urypel u HuX CcBoicTBa», «l3Mmepenue
r€OMETPUYECKUX BEIIMUUHY, «J[eKapTOBbI KOOPAMHATHI HA IIOCKOCTHY», «BEKTOpPHI»,
«/IBmxenus mrockocTuy, «lIpeobpazoBanust mogoous».

OOmiee 4yuCIO 4YacoB, PEKOMEHIOBAHHBIX Ui  HM3y4YeHHs  y4eOHOTO
Kypca

«I"'eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno0), B 9 kitacce — 68 4yacoB (2 yaca B HEJEIO).
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COJEP)KAHUE ObYUYEHUA 7 KITACC

Hauvanenbie nmonsaTus reomerpuun. Touka, mpsmas, OTPE30K, Jy4. YToJ. Bumsl
YTJIOB.

BeprtukanbHble M CMexHBIE yriabel. buccektpuca yrna. JlomaHnas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHIUKYISIPHOCTD IIPSIMBIX.

CummMmerpuuHsble ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuH. [Iprumepsl
CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIUBID LUPKYJIS U JUHEHKH. TpeyroibHHK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOepEeHHBIE W PaBHOCTOPOHHUM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOr0 TpeyrojibHUKA. [[pu3Haku paBeHCTBA
TPEYTOJILHUKOB.

CBolicTBa M NPU3HAKY NapAIIENBbHBIX NpAMBIX. CymMMa YITIOB TPEYTrOJIbHUKA.

BHewHue yriel TpeyroiabHUKA.

[IpsMoyrosibHbIN  TpeyroJbHUK. (CBOMCTBO MeAWaHbl IMPSMOYTOJIBHOTO
TPEYrOJIbHUKA, NPOBEAEHHON K IMIOTEHYy3€e. 1Ipu3Haku paBeHCTBA IPSMOYIOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B TeOMETPUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OousblieM yriae U OoJdbIIed CTOPOHE TPEYrOJIbHHKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TOYEK. bHccekTpuca yrima UM CepeIUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa MW JHAMETP, HX CBOWCTBA. B3aumHOe
PaCIOJIOKEHUE OKPYXKHOCTH M Tpsmoil. KacarenbHas W cekymias K OKPYKHOCTH.
OKpyXHOCTb, BIHCAaHHas B Yyroj. BnucaHHas © oOnucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

KJIACC

YereipéxyronpHuku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllydaw TapajieiorpaMMoB (MIPSIMOYTOJIbHUK, POMO, KBajpaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPHU3HAKH.
[IpssmoyroJibHas Tpaneuus.

Meron ynBoenuss mMenuansl. LleHTpanbHass cumMmerpusa. Teopema daneca u
TEOpPEMA O IPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEyroJIbHUKA U Tpareuuu. LIeHTp macc TpeyrojabHHuKa.

[logobGue TpeyroapHUKOB, Ko3(ppuuueHT nomodbus. IlpusHaku mnogo0Ous
TpeyroJbHUKOB. [IpuMeHenune noqooust mpu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa Mmomaaei reoMerpudyeckux @uryp. Dopmysnbl Uil IUIOMIAN
TpeyrojbHHKa, MapajienorpaMma, pom6a u Tpaneuud. OTHOLIEHHE IUIOIIAeH
MO00HBIX GUTYP.

Brruncnenne mmomaned TPEYroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemnieHun
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIja MpPSAMOYIOJIbBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpruyeckue (PyHKIMHU YTIIOB
B 30°, 45° n 60°.

BrnucaHHbIE U LIEHTPAJIbHBIE YIJIbL, YTOJI MEXIY KacaTeIbHON U XOPAOM. YTIIb
MEXKJy XOpJAaMu U CEKylIMMU. BrucaHHblE W OMNMCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxxeHue AByX OKpyxHocted. Kacanume okpyxHocteir. OO0ume
KAacCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yraoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyIIbI MPUBEACHUS.

Pewienne TpeyrojibHUKOB. Teopema KOCHHYCOB U T€OpemMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYIIUX, TEOpEeMa O KBaJpaTe KacaTeIbHOM.

Bektop, mmHa  (MOAOyJnb)  BEKTOpA,  COHAIPABIECHHBIE  BEKTOPBHI,
IIPOTUBOIIOJIOKHO HAIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAlMM HAJX BEKTOpaMH. Pa3iokeHne BEKTOpa MO  JIBYM
HEKOJUIMHEApHBIM BekTopaM. Koopaunatel BekTtopa. CKalsIpHOE  IPOU3BENCHUE
BEKTOPOB, IIPUMEHEHUE ISl HAXOKICHHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATEI HA IUIOCKOCTH. Y PAaBHEHUS NPSIMOM U OKPYXKHOCTHU B
KOOpPAMHATAaX, MEPECEUCHUE OKPYKHOCTEW M MNpsAMBIX. MeToa KOOpAWHAT WU €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{mMHa OKpy)HOCTH. ['pagycHas u paaraHHas
Mepa yIja, BBIYHCICHHME JUIMH Jyr OKpyxxHocten. I[lmomanes kpyra, cekropa,
CErMEHTa.

JIBUKeHMsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUHM (uryp (sseMeHTapHble
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

ITPEJIMETHBIE PE3VYJIBTATBI

[IpenMeTHbIE pe3yNabTaThl OCBOCHMS MPOTrpaMMbl YYEOHOTO Kypca K KOHILY
oOy4deHus B 7 Kiacce:

Pacno3naBaTh n3yueHHbIe reOMeTpuYecKue (GUryphbl, OMPEACISITh UX B3aUMHOE
PACIOJIOKEHUE, n300paxaTh F€OMETPUUECKUE burypsl, BBITIOJIHATH
YEPTEKU MO YCIOBUIO 3a7aun. MI3MEpATh JTMHEHWHBIE U YTJIOBBIE BEJIMYUHBI. Pemars
3aJ1a41 Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

llenatp TpyOyr0 OIICHKY JMHEHWHBIX M YIJOBBIX BEJIMYMH TMPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB TMPHPOIHBIX OOBEKTOB. Pazamuarh pasmepsl 3THX
O0OBEKTOB IO MOPSIKY BETUIHHBI.

CTpouTh 4epTekKH K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpPU3HAKAMM PABECHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOIHHUKOB MPHU PEIIEHUN 3a]1a4.

[IpoBOAUTH JIOTHUYECKUE PACCYKAEHUS C HCIIOJIb30BAHUEM TI'E€OMETPUUECKUX

TCOPEM.
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[lonp30BaTbCAd NPU3HAKAMH PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEMaHbI, TPOBEAEHHON K THIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIEHUH T€OMETPUYECKUX 3aa4.

Onpenensts napawieIbHOCTh MPSMBIX C MOMOIIBIO YTIIOB, KOTOpPbIE 00pazyer
¢ HUMH cekymas. Omnpenenarb NapajuieJbHOCTh MPAMBIX C MMOMOLIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM 0 TOYEK APYTOM MPSIMOU.

Pemiats 3324 Ha KJIleT4aToON Oymare.

[IpoBOANTH BHIUUCIICHHS U HAXOJUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHHUS YTIIOB
B T€OMETPHYECKHX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB H

MHOT'OYT'OJIbHUKOB, CBONCTB YTJIOB, oOpa3oBaHHBIX  TpHU
IIEPECEUYCHUN JBYX  NapaJUleIbHBIX  NOpSIMBIX  ceKymen. Pemars

IIPAKTUYECKUE 3a7a4M HA HAXOKJICHHE YIJIOB. Biagets MNOHATHEM
reOMETPUYECKOTO MeCTa TOYEK. YMeTh ONPENEIIATh

OHCCEeKTPHUCY yIria U CEPEeIUHHBINA MEPIEeHIUKYISIP K OTPE3KY KaK F€OMETPUUYECKUE
MecTa

TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTHM M Kpyra, XOpAbl M JIHAMETpa
OKPYKHOCTH, II0JIb30BATbCA UX CBOMCTBAMHU. YMETh NPUMEHSATH OTU CBOWCTBA
IIPY PELICHUU 3a]a4.

Brnagete MOHSATHEM ONHUCAHHOW OKOJO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ ueHtp. llonb3oBarhcs ¢akTaMu O TOM, UTO OHMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA TEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Bnagetp  moHATMEM ~— KacaTteNnbHOM K OKPYKHOCTH, MOJIb30BATHCS
TEOPEMOU O MEPNEHAUKYJISIPHOCTH KAaCATEIBbHOW U Paguyca, MPOBEAEHHOIO K TOUYKE
KacCaHMUsl.

[Tonp30BaThCAd NPOCTEMIIMMHU T'E€OMETPUUYECKUMU HEPABEHCTBAMH, IMOHUMATh
UX IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE F€OMETPUYECKUE MTOCTPOCHUS C MOMOLIBIO LIUPKYJIA U
JIMHENKHU.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMSI  MPOrpamMMbl Y4eOHOTO  Kypca K

KOHIly 0Oy4deHHus B 8 Kiacce:

Pacrio3HaBaTh OCHOBHBIE BHUJIBl  YETHIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aau.

[IpuMeHsATh CBOMCTBAa TOUKHM IEpECEUEHUs MeAuaH TpeyroiabHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs nmoHsiTHEM CpeAHEN IMHUM TPEYrOJbHUKA U TPANELMH, TPUMEHSTh UX
CBOWCTBA IIPU pELIECHUU reoMeTpudeckux 3anad. Ilonp3oBarscsa Teopemoint Paneca u
TEOPEMOK O MPONOPLUMOHAIBHBIX OTpPE3Kax, HNPUMEHATh HUX Ui PEIICHHS
PaKTUYECKUX 3a]a4.

[TpuMeHsTh MpU3HAKU MO00MS TPEYTrOJbHUKOB B PEIICHUU F€OMETPUUECKUX
3a11ay.

[Tonp3oBaThess Teopemoit [ludaropa st pemieHUs TEOMETPUUYECKUX H
npakTUYecKux 3anad. CTpoUTh MAaTEMATUYECKYI0 MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSITENIbHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp NOHATHMAMM CUHYyCA, KOCHHYCa M TaHI€HCAa OCTPOro yra



NPSIMOYTOJILHOTO TpeyroiabHuKa. Ilonb30BaThCcsi 3TUMU MOHATUSIMHU JUISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

BoruuciaTs (pazauyHbIMA CIIOCOOAMM) TUIONIA/Ib TPEYroJbHUKA W TUIOUIAAH
MHOTOYTOJBHBIX GUryp (MOJIB3YsICh, € HEOOXOIUMO, KAIbKYIATOpOM). [IpuMeHsI TS
MOJIyYeHHbIE YMEHUS B IPAKTUUECKUX 3a/layax.

BrnaneTts NOHATUSMH BIMCAHHOTO M IIEHTPAJBHOTO YIJla, MCMIOJIb30BATh
TEOPEMBI O BIHCAHHBIX YIJIAX, yIiIaX MEXIY XOpAaMU (CEKYLUIUMH) U YIIIe MEXIY
KacaTeIbHOM U XOPAOU NPH PEIICHUH N'€OMETPUYECKUX 3a1ay.

Bnagerb moOHSATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHSTh CBOMCTBA
OINKCAaHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]1a4.

[IpyuMeHATh TONyYeHHBIE 3HAHWS Ha TMPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJENH JUIsl  3aJady  peajbHOW KU3HM UM  TMPOBOJUTH  COOTBETCTBYIOIIHE
BBIUMCJICHUSI C TIPUMEHEHHUEM ToM00us U TPUTOHOMETpPHUH (IMOJB3YACh, TJIE
HE00XO0IMMO, KAJIbKYJISITOPOM).

[TpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOrpaMMbl YYEOHOro Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (QYHKIMU OCTPBIX YIJIOB, HAaXOIUTh C HUX
NOMOUIBIO PA3JIUYHBIE 3JIEMEHThl MPSAMOYIOJBHOTO TPEYroJbHUKA («peIIeHHe
IOPSIMOYTOJIBHBIX TPEYroJbHUKOB»). Haxoauts (Cc MOMOLIBI0  KaJbKYJISATOPA)
JUIMHBI ¥ YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHIA.

[Tonp30BaTbes (popMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXKJIECTBOM JJII HAXOXKJICHUS COOTHOIICHWH MEXAY TPUTOHOMETPUUCCKIMHU
BEJIMUYMHAMHU.

Hcnonp30BaTh TE€OPEMBI CHHYCOB M KOCHHYCOB ISl HaXOXKACHHS PAa3TMYHBIX
DIIEMEHTOB TPEYroJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TMPUMEHATh HX TIpU
peIIeHNU TeOMETPUIECKUX 3a/1a4.

Brnanets nouatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbeIx ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MOAOOMS TPOU3ZBOJIBHBIX (PUTYD,
YMEThb BBIYUCIATH JJIUHBI M HAXOAWUTh YIJIbl y MNOAOOHBIX (uryp. IIpumensrts
CBOMCTBa MOJO0OMS B TMPAaKTHUUECKUX 3ajadaX. YMeThb MPUBOAUTH IMPUMEPHI
NMOMOOHBIX  (PUTYpP B OKpYKAIOIIEM MUDE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BENECHUU OTPE3KOB XOPJI, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAaMH, MOHMMAaTh UX T€OMETPUYECKUUA U (PU3NUYECKHI
CMBICT, TPUMEHATh WX B PEIIEHUH TEOMETPHUYECKHX M (U3MUECKHX 3a/ad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tonp30BaThCA METOIOM KOOPJMHAT HA TIOCKOCTHU, TPUMEHSTh €T0 B PEIICHUHU
TE€OMETPUUYECKUX U MTPAKTHYECKHX 3a7ad.

Bnagerp MOHATHSIMH MPaBUIBHOTO MHOTOYTOJBHUKA, JIUHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W PaJMAaHHON Mephl yIiia, YMETh BBIUUCIATH IJIOLIA/Ib
Kpyra u ero yacteil. [I[puMeHsTh mosiydeHHble YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (MM LEHTPHI) CUMMETpUU (QUTYpP, NPUMEHSTH JBUKCHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsATh MOJlydYeHHbIE 3HAHHUA HA NMPAKTUKE — CTPOUTHh MaTeMaTHYeCKue
MOJEIH JUIsl  3aJad  peajbHOM JKU3HM W NPOBOJUTH  COOTBETCTBYIOIIHE
BBIUMCJICHUSI C TPUMEHEHHEM TOoJ00UsS W TPUTOHOMETPUYECKUX  (DyHKIMHA

(ToJIB3YSICh, T/I€ HEOOXOAMMO, KATBKYJISITOPOM). 67



TEMATHUYECKOE IIJTAHMPOBAHUE 7 KJIACC

HanmenoBanue Komn OcHOBHOE OcCHOBHBIE BUIbI AEATEIBHOCTH O0yYaIOLIUXCS
paszznena (Tembl) Kypca YECTBO colepKaHue
4acoB
[Ipocrenmme 14 [Ipocrenmme @opMyIMpOBaTh OCHOBHBIE IIOHATHS W OIPEICIICHHUS.
reoMeTpuueckue (Urypsl u rEOMETPUYECKHE Pacnio3naBaTh V3y4YCHHBIE reOMETPUYECKHUE burypsl,
ux cBoucTBa. HM3mepenue OOBEKTHI. ONPENEIATh UX B3aWMMHOE PACIIOJI0KEHUE, BBINOJHIATE YEPTEK
r€OMETPUYECKUX BEJIMYHH MHOroyronsHuK, [0 YCJIOBMIO 3aa4u.
JIOMaHasl. [IpoBomuTe mpOCTEUIIME MOCTPOEHUS C TOMOIIBIO
CmexHbIe ULUPKYJIS ¥ JIMHENKH.
BEPTHUKAJIBHBIE YTJIbI. N3MmepATb ~ JMHEWHBIE M YIVIOBBIE  BEJIMYMHBL
Pabora reOMETPUUYECKUX U MPAKTUYECKUX OOBEKTOB.
C  NPOCTEUIINMHY OnpenensTh «Ha riaa3» pa3Mepbl peajibHbIX 00BEKTOB,
YepTeKAMU. IPOBOJIUTH I'PyOyIO OLIEHKY UX pa3MEpOB.
N3mepenue Pemares 3amaun Ha BBIYMCICHUE [UIMH OTPE3KOB U
JMHEWHBIX W YIJIOBBIXBEJIMYUH YIJIOB.
BEJINYMH,  BBIYHCIICHUE Pemate  3amaum  HaA  B3aMMHOE  PaCIIOJIOKEHUE
OTPE3KOB U YIJIOB reOMETPUYECKUX (Uryp.
[IpoBoauTh  KJacCU(pUKALMIO  YIJOB,  BBIYHUCIATH

NMMHENHbIE W YIJIOBBIE BEJIIMYMHBI, MPOBOJUTH HEOOXOIUMBIE
NTOKA3aTEeJIbHBIE PACCYKICHHUS.
3HAKOMUTBCS C UCTOPUEN PA3BUTHUS TEOMETPUHU

TpeyroyibHUKU

22

ITonsiTie 0 paBHBIX
TPEYrOJIbHUKAX U

Pacnio3naBaTh mapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yepTekax (C ykazaHUEM IMPU3HAKOB).
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MIEpBUYHBIC
MPEACTABICHUS

O paBHBIX QUTypax.
Tpu npu3zHaka paBeHCTBA
TPEYTOJIBLHUKOB.
[Ipu3naku
paBEHCTBA
MPSMOYTOJIBHBIX
TPEYTOJIBLHUKOB.

CBOMCTBO
MeIaHbl
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOCIpEHHBIC 7|
PAaBHOCTOPOHHUE
TPEYTOJbHUKHU.

[Ipu3Haku
CBOIMCTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.

Hepasencrtsa
rCOMETPUH.

IIpsAMOYTOJIbHBIN
TPEYTOJbHUK C YIJIOM B

30!

BoiBoguTh cienctBusi  (PaBEHCTB  COOTBETCTBYIOIIUX
AIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

dopMynHpoBaTh OTpe/ICICHUS: OCTPOYTOJILHOTO,
TYMOYTOJIBHOTO, IPSIMOYTOJIBHOTO, PaBHOOEIPEHHOTO,
[PAaBHOCTOPOHHETO TPEYrOJIbHUKOB; OWUCCEKTPHUCHI, BBICOTHI,
MEJIMaHbl ~ TPEYroJbHUKA;  CEPEAMHHOTO  MEPHEHAUKYISPa

OTpE3Ka; IEpUMETPA TPEYTrOIbHUKA.
@opMyIHpOBaTh CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO

TPEYroJbHUKA.

CtpouTh 4epTexu, pemarb 3ada4d C [IOMOUIBIO
HAXO0KJIEHUSI PaBHBIX TPEYTOJIbHUKOB.

[IpruMeHsATh TOpPU3HAKKM  PABEHCTBA  MPSMOYTOJIBHBIX

TPEYTrOJIbHUKOB B 33/1a4ax.
Hcnons3oBath 1udpoBbIe pecypehl A UCCIAEA0OBAHUS
CBOMCTB M3y4aeMbIX (HUryp.
3HAKOMHTBCSI C UCTOPUEN PA3BUTHUSI TEOMETPUHN
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[TapannenbHbIE
npsiMble,  CyMMa
TPEYTrOJbHUKA

YTJIOB

14

[TapannenbHbIE
MpsiMble, WX CBOMCTBA.
Haxkpect Jexanue,
COOTBETCTBEHHBIE 15|
OJTHOCTOPOHHUE YTJIBI,
0Opa3oBaHHbBIE

Mpyu  TEPECEUEHUN
MapauieIbHBIX — MPSIMBIX
CEKyIIEH). [Tpu3Hak
MapAJIICTIBHOCTH TMPSMBIX
yepes PaBEHCTBO
PacCTOSIHUM  OT  TOYEK
OJHOM MPSIMOU 10 BTOPOU
[IPSIMOM.
Cymma YIJIOB
TpEYyroJibHuKa. BHemHue
YTJIBI TPEYTOJIbHUKA

@opMyIUpPOBATH OHATUE MAPATIIECTBHBIX MIPAMBIX,

HaXOJUTh NPAKTUYECKUE TPUMEPHI.

M3yuare  cBoiicTBa  yrjioB, O0Opa30BaHHBIX  IIPH
[EPECCUCHUN MapAIUICIBbHBIX MPAMBIX ceKkyuied. I[IpoBoauTh
NTOKA3aTEeNbCTBA MAPAUICIBHOCTA JIBYX MPSAMBIX C IOMOIIBIO
YIJIOB, 0Opa30BaHHBIX MPHU MEPECEYECHUN ITUX MPAMBIX TPEThEH
IPSAMOM.

Breruncnsare
MHOTOYTOJIbHUKA.

Haxoautk unciaoBbie 1 OyKBEHHbIC 3HAUEHUS YTJIOB

B TEOMETPUUYECKHUX 33/1a4aX C UCIIOJIb30BAHUEM TEOPEM O
CYMME YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.

3HAKOMUTHCS C UCTOPUEH Pa3BUTUS TCOMETPUU

CyMMY YTJIOB TPEYroJbHUKA 17|

OKpy>XHOCTb U KpYT.
['eomeTpruueckue
[TOCTPOCHUSA

14

OKpy>KHOCTb,
XopJla W JAuaMeTp HX
CBOMCTBA.

KacarenbHas

K OKPY>KHOCTH.
OKpy HOCTb, BIHCAHHAs
B YIOJL

@opMyIIMpOBaTh  ONPENECICHUSA: OKPYKHOCTH, XOpIBI,
NMaMeTpa U KacaTeJIbHOW K OKPYKHOCTHU. M3ydaTh X CBOMCTBA,
[IPU3HAKH, CTPOUTD YEPTEXKHU.

HccnenoBath, B TOM 4HCIE HCHONB3YS LU(PPOBBIC
PECYPCBI: OKPYKHOCTB, BIIMCAHHYIO B YI'OJI; LIECHTP OKPY’KHOCTH,
BIIICAHHOM B yIOJI; PABEHCTBO OTPE3KOB
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ITonsatne o I'MT,
MIPUMEHECHUE

B 3a/1a4ax.
buccektpuca 15|
CEpPEINHHBIN
MEePICHIUKYIISP

Kak
FEOMETPUUYECKHE  MECTA
TOYEK.

OKpyXHOCTb,
ONMCaHHas OKOJIO
TPEYTOJIbHUKA.

OKpyX HOCTb,
BIMICAHHAS

B TPEYTOJIbHUK.
[IpocTrerimmue 3amaaun

Ha MOCTPOCHUE

KacaTeJIbHBIX.
Hcnionp3oBate meTon I MT st mokaszarenbcTBa TEOPEM O
nepeceuyeHn OMCCEKTPUC YIJIOB TPEYTOJbHUKA U CEPEeIMHHBIX
MEePICHANKYJISAPOB K CTOPOHAM TpEyToJibHUKA ¢ ToMolbio ['MT.
OsBiageBaTh MNOHATHSAMH BIOUCAaHHOM M ONHWCAHHOMU
OKPYXHOCTEM  TPEYrOJIbHHUKA, HAxXOAUTh LEHTPbl  ITUX
OKPY>KHOCTEM.

PemaTte OCHOBHBIE 3a1a4M HA TTOCTPOCHHUE: YTJIa, PABHOTO
NTAaHHOMY; CEpPEIUHHOTO TMEPNEHAUKYIJIsIpa JAHHOTO OTPE3Ka;
PSAMOMU, IIPOXOAAIIEN yepes JAHHYIO TOYKY 5|
NEPHEHAUKYJIIPHON JTaHHOM NPSIMOW; OUCCEKTPUCHI JTaHHOTO
yIJ1a; TPEYTOJIbHUKOB

T10 PA3JIMYHBIM BJICMEHTAM.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS TCOMETPUU

[ToBTOpEHUE, 4 IToBTOpEHUE 51 Pemate 3agaum Ha NOBTOpPEHHE, WILTIOCTPUPYIOIINE CBA3U
0000111eH1E 3HAaHU I 00001lIEHHE  OCHOBHBIXMEXIY Pa3IMYHBIMU YaCTSIMHU Kypca
MOHSATUN U METO10B
Kypca 7 Kiacca
OBILEE 68

KOJIMHECTBO YACOB

[10 [TIPOTPAMME

71




KJIACC

HanmeHnoBanue Komny OcHOBHOE OcHOBHBIE BUIBI AEATEIBHOCTH 00yYaIOLIUXCA
paszznena (Tembl) Kypca €CTBO YacOB (COJEpKaHUE
YeThIpEXyTrOIbHUKN 12 [Tapannenorpamm, N3o00paxath u HaXOJUTh Ha yeprexax
ero MPU3HAKU WUETBIPEXYTOIBHUKA ~ Pa3HbIX BHUJIOB W HUX  JJEMEHTHI.
CBONCTBA. Yactapie@OpMyIHMpPOBATH OIIpEAECIICHHUA: napajiiesorpamma,
Cirydau NpsIMOYTOJIbHUKA, pomMOa, KBajapara, Tpalelud, pPaBHOOOKON
MapajyIeIoOrpaMMoOB Tpamnenuu, NpIMOYTOJIbHON Tpaneuuu.
(MpsAMOYTOJILHUK, POMO, Jloka3plBaTh M HCIIOJIB30BaTh IIpU pPEUICHUM 3a/1ay
KBaJpar), UX IPU3HAKKA UIIPU3HAKK M CBOMCTBA: Napajuienorpamma, NpsMOYTOJIbHUKA,
cBoiicTBa. Tpameuusi.  pomOa, KBaapaTa, Tpamneluud, PaBHOOOKOW  Tpamenuw,
PaBHOOOKas UIPSAMOYTOJIBHOU TpaIeLuu.
MPSAMOYTOJIBHAS [IpuMeHATh METOJA yIBOECHMSI MEIMAaHbl TPEYTOJIbHUKA.
Tparenuu. Hcnonbs3oBath LU(pPOBBIE pecypchbl AJIA  UCCIEAOBaHUS
Meton yIBOCHUSICBOMCTB U3y4aeMbIX (UTYP.
MEIMaHBbI. 3HAKOMUTHCS C UCTOPUEN PA3BUTHS T€OMETPHUH
[lenTpanpHas
CUMMETPUS
Teopema @aneca u 15 Teopema Paneca u [IpoBoaUTh TOCTPOEHUS C TIOMOIIBIO LHUPKYIS H
TeopemMa 0 TeopemMa NMMHENKH C UCII0JIb30BaHNE TeopeMbl Dajieca U TEOpEMBbI
PONOPIIMOHAIIBHBIX 0 0 MPONOPLUUOHAIBHBIX OTpPE3KaX, CTPOUTHh YETBEPTHIM
OTpE3Kax, 10/100HbIE MPONOPILIMOHAIBHBIX PONOPLIMOHAIIBHBIN OTPE3OK.
TPEYrOJIbHUKU OTpe3Kax. [IpoBOoNUTh  JOKA3aTENbCTBO TOTO, YTO MEIHMAHBI
Cpennsiss  JIMHHUATPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, U HAXOJUTh
TPEYTOJIbHUKA.
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Tpaneuus, eé
CpEeIHSS JTUHUSL.

[TponopuroHanbH
bIE OTPE3KHU.

enTp macc

B TPEYTOJbHHUKE.
ITonoOHBIE
TPEYTOJIbHUKHU.
MpU3HaKa
TPEYTOJIBLHUKOB.

[Ipumenenune
MOTI00MS

npu pelieHun
MPAaKTUYECKUX 3a7a4

Tpu
nmoxoous

CBA3b € OCHTPOM MaACC, HAXOJAHWTb OTHOIICHUC, B
KOTOPOM MCIOHUAHBI OCIIATCS TOYKOH MX IMCPCCCUCHUA.

Haxomuth moM00HBIE TPEYTOJBHUKH HA TOTOBBIX|
YepTeXKax C yKa3aHWEM COOTBETCTBYIOIIMX IPHU3HAKOB
[1OJO0HS.

Pemate 3amaum Ha TOMOOHBIE TPEYTOJBHUKH C
MMOMOIIBI0  CAMOCTOSATEILHOTO TOCTPOSHUS UYEPTSKEH W
HAXO0XKJICHUS TTOT00HBIX TPEYTOJIHLHUKOB.

[IpoBoauTh HUCIIOJIb30BaHUEM|
PU3HAKOB MMOA00US.

Jloka3pIBaTh TpU NpPHU3HAKA MOJO00MSI TPEYroJbHUKOB.
[IpyumeHsTH MOJTy4YCHHBIC 3HAHUS npu pelIeHun
FEOMETPUYECKUX M TPAKTUYECKUX 3a/1a4.

3HAKOMHTBHCS C I/ICTOpI/Ieﬁ pa3BUTHUA TCOMCTPHUHU

J0Ka3aTCJIbCTBA C

[Tnoman..
Haxoxnenne IO AeH]
TPEYTOJLHUKOB 51
MHOTOYTOJIbHBIX dburyp.

[nomraan moo0HBIX puUryp

14

CBoiicTBa
TIoIaAeH
FEOMETPUYECKUX (UTyYP.

DopMyJIbl In|
TIOIIA N

TPEYTOJIbHUKA,
napasjiesorpamma,
Tparneiyu.

Brraucnenue
TI0IaIe CJIOKHBIX|

duryp.

OBnazeBaTh NMEPBUYHBIMU MPEACTABICHUSIMU 00 OOUIEi
Teopur  miomand  (Mepsl), (QOpMyIHpPOBaTH  CBOMCTBA
MJI0IIAAM, BBIACHITH UX HATJISIIHBIA CMBICIL.

BeiBoauts  Qopmynbl  miomaau - mapajieraorpaMmma,
TPEyroJibHUKA,  Tpamenuu  u3  (GopmMynbl  IJIOMIAIH
MpsIMOYTOJIbHUKA (KBaApara).

BriBoauth dbopmybl IJI0ILA TN BBIITYKJIOTO

YETBIPEXYTOJIbHUKA Yepe3 AMAroHadM M YroJl MEXIy HUMHU.
Haxonute tuomanau ¢uryp, n300paXEHHBIX Ha KJIETYATOM
Oymare, WCHOJb30BaTh pa3OueHne QuUrypbl Ha YacTd WU
TOCTpanBaHHE.
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[Tnomamau duryp

P336I/IpaTI> IMPUMCPBI UCITOJIb30BaHUA BCIIOMOTaTEJIbHOM

Ha KJICTYATOMIIOMAAH JIsI PELICHHS] TEOMETPUUECKUX 3a/1a4.

Oymare. [Tmomanu HaxoauTe momaau mogo0HeIX Guryp.

MoJI00HBIX (UTYP. Bpunciare  mmomaau  pa3iidyHbIX  MHOTOYTOJIBHBIX
3agaun ¢uryp. Pemarp 3amaum Ha TUIOMAAL C MPAKTUYECKUM
C NOPaKTUYECKUMICOAECPKAHUEM

COZIEP/KAHHUEM.
Pemmenne 3amau
Cc MTOMOILBIO

METOaa

BCIIOMOTaTEIbHOU

MJI0IAINA

Teopema Iludaropa u 10 Teopema HoxkaspiBath Teopemy I[ludaropa, ucmonb3zoBaTh €€ B
Hayajaa TPUTOHOMETPUH [Mudaropa, 51 €ENPAKTUYECKUX BBIUNCIICHUSX.

[MPUMEHECHHUE. @opMynupoOBaTh ONPENECICHUS TPUTOHOMETPUUYECKUX
Onpenenenue (byHKIIUNA OCTPOTO yIiia, IPOBEPSATh UX KOPPEKTHOCTb.

TPUTOHOMETPUYECKUX BpiBOOIUTE  TPUTOHOMETPUYECKUE  COOTHOIIEHUS B

(YHKIIUH OCTPOro yriaampsMOYTOJbHOM TPEYTOJbHUKE.

MPSAMOYTOJIBHOTO HUccnenoBath COOTHOIIEHHS MEXKAY CTOPOHAMHU B

TPEYroJIbHUKA, PSMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMmu B 45° u 45°; 30°

TPUTOHOMETPUUECKHUE u 60°.

COOTHOIIEHUS Ucnonb3oBath (opMysbl TPUBEICHUS W OCHOBHOE
B IPAMOYTOJIbHOMTPUTOHOMETPUYECKOE TOXJIECTBO TSt HaXO0XJICHHUS

TPEYTOJIbHUKE. COOTHOIIICHUN MEXAy TPUTOHOMETPUYECKUMHU (YHKIUSIMHU
OcHoBHOE Pa3JIMYHBIX OCTPBIX YIJIOB.

TPUTOHOMETPUYECKOE [IpuMeHsATh TNOJIydEeHHbIE 3HAHUS W YMEHHS IpHU

TOXJIECTBO [PELICHUY MMPAKTUYECKUX 3a7a4.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS T€OMETPHH
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VYriael B OKPY>KHOCTH.
BrnucanHele W OIKMCaHHBIE
YETHIPEX YT OJbHUKHU.

KacarennHble

K OKPY>KHOCTH.
Kacanue okpyXHOCTEN

13

Bnucannbie u
LIEHTPaJIbHBIC YIJIbI, YTOJI
MEXIYy KacaTeJIbHOW H
XOPIOH.

Vsl MEXKY|
XOpPJAaMHU U CEKYIIINMU.

Bnoucannsie 51
OITMCaHHbBIC
YETBHIPEXYTOJIBHUKHU, HX|
ITPU3HAKHA U CBOMCTBA.

[Ipumenenue 3THX
CBOMCTB

npu pelieHun
FeOMETPUUECKHUX 3a]1a4.

Bzaumnoe
[PAcCIIOJIOKEHUE JIBYX
OKpPY>XHOCTEH,  oOmue
KacaTeJIbHBIC.

Kacanue
OKPYKHOCTEU

@opMyIIMpPOBaTh OCHOBHBIE ONPEAECIEHUS, CBSI3aAHHBIC

C yriaMd B Kpyre (BIOUCAHHBIM YTroJ, LEHTPaJbHBIM
yroi). Haxonuth BnHcaHHBIE YTJIbl, OMHPAIOIIMECS HA OJIHY
NIyTY, BBIYHUCISTH YIVIBI C MOMOILIBID TEOPEMBI O BIIMCAHHBIX
YTJIaX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
EHTPAJIBHOM yTJIE.

HccnenoBath, B TOM 4HCIE C MOMOIIBIO HU(PPOBBIX|
[PECYpCOB, BIIMCAHHBIE M ONUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH MX CBOMCTBA U IPU3HAKH.

Hcnonbs30BaTh 3T CBOMCTBA U MPU3HAKU IIPHU PELICHUU
3agad
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[ToBTOpCEHUE, 4 [ToBTOpEHME Pemate 3amaun Ha TOBTOPEHHE, WJLIFOCTPHPYIOIIUE
000011IeHIE 3HAHUN OCHOBHBIX IOHATUH HCBSI3W MEXAY Pa3IuYHBIMU YacCTIMHU Kypca
METOJOB KypcoB 7 H 8
KJIaCCOB, 000011eHNE
3HAHUHI
OBILEE 68
KOJIMYECTBO YACOB
[10 ITPOTPAMME
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KJIACC

HanmenoBanue Komnu OcHoOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
paznena (Tembl) Kypca €CTBO YacCOB [COJIEpKaHHE
Tpuronomerpus. 16 Onpenenenue @opMyIMpOBaTh OMPEACIEHUS TPUTOHOMETPUUYECKUX]
TeopemMbl  KOCMHYCOB U TPUTOHOMETPUUECKUX  (DYHKIMM TYNBIX U MPSMBIX YTJIOB.
CHUHYCOB. byakuuid yrmoB ot 0[] BriBOUTh TEOpEMYy KOCHMHYCOB M TEOPEMY CHHYCOB (C
Pemenue nmo  1800]. dopMynbipaanycoM OMUCAHHON OKPY>KHOCTH).
TPEYTrOJIbHUKOB MPUBEICHUS. BeiBoguTh (hOpMyIIbI 7151 BBIYUCIEHUS TI0IIAAEH
Teopema C UCIIOJIB30BaHUEM TEOpeM TpuronoMmerpuu (popmynal
KOCHHYCOB, TEOPEMAIUIOIAAN TPEYroJbHUKA Yepe3 JBE CTOPOHBI M YIrOJ MEXKIY|
CHUHYCOB. HUMHU, (opMyna IUIOIIAAM YETHIPEXYTOJbHUKA YEpe3 €ro
Pewmenue TUAroOHajy U YroJl MeXIy HUMH).
TPEYTOJIbHUKOB. Pewmate TpeyroJbHHUKY.
[IpakTrueckoe Pematpe npaktrueckue 3amauu, CBOAAIINECS
PUMEHEHUE K HaXxO0KJICHUIO Pa3JINYHBIX AJIEMEHTOB TPEYTrOJIbHUKA
NOKa3aHHBIX TEOPEM
[IpeoOpa3zoBanue 10 [Tonsitue OcBauBaTh  TOHATHE  MpPeoOpa3oBaHHsl  MOJOOHS.
nomo0us. Mertpuueckue o npeoOpa3zoBanuulliccienoBatb OTHOILIEHUWE JUHEHHBIX AJIEMEHTOB (QUIYyp Mpu
COOTHOILICHUS Mo100usl. npeoOpa3zoBaHUU TTOI00US.
B OKPY’KHOCTH CoOTBETCTBEHHBIE Haxomute mnpumepbl mogoOus B OKpyXarouiei
PIIEMEHTBI 0JI0OHBIXIEUCTBUTEIHLHOCTH.
buryp. BbIBOOUTE  METpUYECKHME  COOTHOLUEHUS  MEXKIY)|
Teopema OTpE3KaMU XOpJ, CEKYIIMX M KacaTeJIbHBIX C HCIOJIb30BAHHEM
O TPOM3BEIECHUHUBIHCAHHBIX YIJIOB U MOOOHBIX TPEYTOJILHUKOB.

OTPE3KOB XOPJI, TeOpeMa

Pemrate reomerpuueckue 3a1auu U 3a7a4d U3 peaabHOM
PKU3HU C UCTIOJIb30BaHUEM MOJOOHBIX TPEYTOJILHUKOB
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0 IMIPOU3BCACHUN

OTpPE3KOB CEKYIIUX,
TeopeMa O  KBajpare
KAacaTeIbHOM.
[Ipumenenue B
peLEeHNN
r€OMETPUIECKHUX
3a1a4
BekTopsl 12 Onpenenenue Hcnonp30BaTh BEKTOpPHlI KaK HaNpPaBJIEHHBIE OTPE3KH,

BEKTOPOB, CJIOXKECHHUE WU
BHIUNTAHUE  BEKTOPOB,
YMHOXKEHUE BEKTOpa Ha
YHCJIO.

dusnyecku 51
FEOMETPUYECKUNA CMBICII
BEKTOpPOB. Pasnoxenue
BEKTOpA 1o JIBYM
HEKOJUIMHEAPHBIM
BEKTOpaM.

Koopaunater
BEKTOpA.

CxansipHoe
[IPOU3BE/ICHUE BEKTOPOB,
ero

MCCIIEIOBAaTh T€OMETPUUECKUH (TepeMenieHue) U Pu3nIecKuii
(cuia) cMBICIIBI BEKTOPOB.

3HaTh ONpPEACIICHUS CYMMBI M Pa3HOCTU BEKTOPOB,
YMHOEHHSI BEKTOpPA Ha YHUCJIO, UCCIEA0BATh T€OMETPUUECKHI
U (QusnMyeckuii  CMBICIBI  3TUX  omepanuil. Pemarthb
FEOMETPUYECKHE 3a]]a4U C UCIIOIb30BAHUEM BEKTOPOB.

PacknanpiBaTh BEKTOp 1O JBYM HEKOJUIMHEAPHBIM
BEKTOpPAM.

Hcnonb30Bath ckaasipHOE MPOU3BEICHUE BEKTOPOB,

BBIBOJIUTH €70 OCHOBHBIE CBOMCTBA.

Beuucnare cymMy,  pasHOCTh U
MPOU3BEJICHUE BEKTOPOB B KOOPIMHATAX.

[IpuMeHsTh CKaasipHOE TPOU3BEACHUE ISl HAXOXKICHUS
TUTUH U yTJIOB

CKaJISIPHOE
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MIPUMEHEHHE

JUIT  HaXOXKICHUS
JJIMH U YTJI0B.

Pemenne 3anau

c TMOMOIIbIO
BEKTOpOB. [Ipnumenenune
BEKTOPOB ISl PEIICHUS
3aja4 Pu3NKU

JlexapToBbl
KOOPAMHATHI HA TIOCKOCTH

JlexapToBbl
KOOpPAWHATBI TOYEK Ha
[JIOCKOCTH.

YpaBHeHUnE
PSAMOM. YpaBHEeHUE,
OKPYXHOCTH.

Koopaunater
TOYEK nepeceveHus
OKPYXHOCTH U TIPSMOI.

Meton koopauHat
pu pelIeHuH
FEOMETPUYECKUX 3ajady,
MPAKTUYECKUX 3a/1a4

OcBauBarh  MOHATHE  NPSIMOYTOJIBHOM
KOOPAUHAT, I€KAPTOBBIX KOOPJIUHAT TOUKH.

BriBomuTh  ypaBHEHHE HOpPSAMOM M OKPYKHOCTH.
Boiienars TNOJHBIA KBaapaT Uil HaxXOXJACHUS LIEHTpa W
paguyca OKpy>KHOCTH MO €€ YPaBHEHUIO.

Pemate 3agaun Ha HaAXOXKJIEHUE TOUEK TIEPECCUCHUS
NpSIMBIX W OKPY>KHOCTEW C TOMOIIBI0 METOJa KOOpIWHAT.
Vcronb30BaTh CBOMCTBA YriaoBOro KO3 (UIMEHTa MpsSMOM
pyY PELICHUM 33/Ja4, [JId OINPEICIICHUS PacloJIOKECHUS
IPSAMOM.

[IpumensTh KOOPANHATHI npu peleHnn
FEOMETPUYECKUX W MPAKTUYECKUX 3a/ad, ISl MOCTPOEHUS
MaTeMaTUYECKNX  MOJENIe  pealbHBIX  3a1ad  («MeTox
KOOPANHAT).

[Tomp30oBaTeCs 111  TOCTPOCHUS M MUCCIEIOBAHUU
11 (POBBIMH PECYPCAMH.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHSI TECOMETPUHU

CHCTCMBI
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[IpaBunbHbBIE
MHOTOYTOJIbHUKH.  JlnnHa
OKPY>KHOCTH W  IUIOLIA[b

KpyTa.

[IpaBunbHBIE
MHOTOYTOJIbHUKH. YHCIIO
[J. JInMHa OKpPY>KHOCTH,
TyTH OKPYKHOCTH.

dopMynHpoBaTh oTpe/eeHHe MPaBUIILHBIX
MHOTOYTOJIbHUKOB, HaXOAUTh HX 3JeMeHThl. [loib3oBaTbes
MOHATUEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM C IIOMOIIBIO
PaBUJIBLHBIX MHOTOYTOJIBHUKOB, ONPENESATh YUCIO [, NIUHY]

Brruncnenue Pagnannass Mepajnyru u paguaHHyrO Mepy yria.
NBIEN (S yIJIa. [IpoBomuTe mepexon OT paAMaHHOM MeEphl yria K
[Inomanp  Kkpyra,rpaaycHoi U Ha00OpOT.
CEKTOpa, CETMEHTA OnpenensaTs momanb Kpyra.
BriBoguTh (hopmyniel (B rpagyCHOM M pajMaHHOW Mepe)
JUISL JUTAH 1yT, IUIOIAJENH CEKTOPOB U CETMEHTOB.
Boruucnate miomaan (uryp, BKIIOYAKOUIUX 3JIEMEHTH]
OKPYXKHOCTH (KpyTa).
Haxonuts nmomany B 3aj1ayax peaabHOU KU3HU
JBr>xeHus [TonsTne 0 Pa3bupare mnpumepbl, WUIIOCTPUPYIOUIUE MOHATHS
MJIOCKOCTH NBUKCHUU TUIOCKOCTH.  [TBUYKCHHS.
[TapannensHbIi DopMyIupOBaATH OIpEICIIEHUS rapauieIbHOTO
[EPEHOC, MOBOPOTEPEHOCA, MOBOPOTa M OCEBOM CUMMETPUU. BBIBOAUTH HX
[Ipumenenue CBOWCTBA, HAXOJIUTh HEMOABUKHBIE TOUKH.
pu peienny Haxonute ueHTppl M OCH CHUMMETPUM NPOCTEHIINX
3ajad ¢uryp. IlpumeHaTs napajuieNbHBI MEPEHOC U CUMMETPHUIO
[IPY pEIICHUU TEOMETPUIECKUX 3a1a4 (pa3oupaTh IPUMEpPHI).
HUcnonws3oBaTth [y NOCTPOCHUS W MUCCIEIOBAHUU
11 (POBBIE PECypPChI
[loBTOpEHME, [ToBTOpEHHKE OnepupoBarh NOHATHAMHU: (uUrypa, TOYKa, MpsMas,
000011eHuE, OCHOBHBIX IOHATUN U [yT0JI, MHOTOYTOJIbHUK, PABHOOEIPEHHBII 1 PABHOCTOPOHHUI

CHUCTEMATHU3aIUs 3HAHUU
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METOJOB  KYpCOB
7-9 KJIaCCOB,
0000111eHNE 151
CUCTEMaTU3aLUs 3HAHUM.

[Ipocrenmmue
FEOMETPUYECKHE
(Gurypsl U HUX CBOICTBa.
N3mepenne
FEOMETPUYECKHUX
BEJINYVH.

TpeyronbHuKH.
[TapasutenbHbIE 51
[1EPIICHIUKYJIAPHbIE
MpsIMBIE.

OKpYy>XHOCTb u
kpyr. ['eomeTpuueckue
[MOCTPOCHUS. YTJIbI

B OKPY>KHOCTH.
Brincanusie 5]
ONMCAaHHBIE OKPYXHOCTH
MHOT'OYT'OJIbHUKOB.
[IpsiMast U OKPYKHOCTb.

YeThIpEXYroabpHUK

1. Bnoucanueie

TPEYTrOJIbHUKH, MPSMOYTOJIbHBIN TPEYTrOJIbHUK,
MEIMaHa, ouccekTpuca U BBICOTA TPEYTroJIbHUKA,
napasuiesiorpaMmm, poM0O, PSMOYTOJIBHUK, KBaJpaT, Tparemus;
OKPY)KHOCTh, KacaTeJbHas; pPaBEHCTBO U Tojo0ue ¢uryp,
TPEYTrOJIbHUKOB; TMAapaUIEIbHOCTh W MEPHEHIUKYISIPHOCTD
MPSMBIX, YTOJ MEXIY NMPAMBIMHA, CUMMETPHUS OTHOCHTEIBHO
TOYKM W NOPsIMOW; JJIMHA, PAacCTOSIHUE, BEIWMYMHA YIIIA,
[JI0IIa (b, IEPUMETD.

Ucnonb3oBath (opMysbl: TEepUMETpa U IUIOIIAIHU
MHOTOYTOJIBHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAAM Kpyra,
00bEMa IPSAMOYTOILHOTO MapasieienuIea.

OnepupoBaTh TMOHATHSIMHU: TPSIMOYTOJIbHAs CHUCTEMA
KOOPJIMHAT, BEKTOP; MCIIOJb30BaTh OATU TOHATHUA IS
[PEICTABJICHUS JAHHBIX M PEIICHUS 3aJla4, B TOM YMCIIEC U3
NPYTrUX y4eOHBIX MIPEAMETOB.

Pemrare 3amaum Ha MOBTOPEHHWE OCHOBHBIX ITOHSITHM,
WJUTFOCTPAIIAIO CBSI3EM MEXKAY Pa3IMYHbIMUA YacTsIMH Kypca.
BriOupath MeTO 17151 pEIICHUs 3aa4uH.

Pemnrate 3aga4yn 13 moBCeTHEBHOM KU3HU
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U OTIMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa wu
Hayaja TPUTOHOMETPUH.

Pemenne  oOmux|
TPEYTOJLHUKOB.
[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.

JIBrKeHus.
[Togo6ue. CummeTpus.

[Inomans.
BrrunciieHne TI0IIaIei.
I imomaan IMOJOOHBIX
buryp.

JlexapToBbI
KOODPJAUHATHI Ha
MJIOCKOCTH.

Bekrtopsr

Ha MJIOCKOCTH

OBLLIEE
KOJIMYECTBO YACOB
10 TIPOTPAMME

68
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OEJIEPATBHA A PABGURS HBOrPAMMA VUEBHOFO KYBEA ™)
BEPOSTHOCTb U CTATUCTHKA» B 7-9 KJIIACCAX

[MOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM 1IU(POBOM MHUpPE BEPOSTHOCTH W CTATHUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPUTIOKEHUH, TaK U
UX poid B 0Opa3oBaHMU, HEOOXOIUMOM KaXJIOMy ueloBeKky. Bospacraer umcio
npodeccuil, mpu OBIAJEHUU KOTOPBIMU TpeOyeTcs Xopoluas 0a30Basi MOJATOTOBKA B
00JIaCTH BEPOSTHOCTU U CTAaTUCTHKH, Takas MOJTOTOBKA Ba)KHA JIJISI MPOJOJKEHUS
oOpa3oBaHus U JIs YCIIETHOW nMpodecCuOHATBLHOM Kapbhephl.

Kaxxplil yenoBek MOCTOSTHHO MPUHUMAET PEIICHUS HA OCHOBE MMEIOLIUXCS Y
HEro JaHHBIX. A N1 0OOCHOBAaHHOTO MPUHSATHS PEUICHUS B YCIOBHUSX HEIOCTaTKa
Wi W30bITKa MHGOPMAIMM HEOOXOAMMO B TOM YHCIE XOPOILIO c(HOpMUPOBaAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO 1o03TOMy OCTpO BCTaja HEOOXOOUMOCTh C(POPMHUPOBATH Y
oOyyaromuxcs (yHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIOYAIOIIYI0 B ce0s B KadyecTBe
HEOTHEMJIEMOM  COCTAaBJISIONICH  yMEHHE  BOCIPHUHMMATh W KPUTHUECKU
aHaAIIM3UPOBaTh MH(POPMAIINIO, MPEACTABICHHYIO B Pa3iIMYHBIX (HOpMax, MOHUMATH
BEPOATHOCTHBIN XapaKTep MHOTHUX peaJbHBIX TMPOIECCOB M 3aBHCUMOCTEM,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU NMpHUHIMNAMHU cOOpa, aHalIM3a U
IpPEJCTaBICHNUs J@HHBIX W3 pa3IU4HbIX cep KU3HM oOllecTBa M TOCYJapcTBa
npuobmaer oOyyaromuxcs K OOLIECTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHM pPa3BUBAaeT HABBIKM OpraHM3alMM Imepedopa M MoAcYETa Yucia
BapHaHTOB, B TOM YHCJI€ B MPUKIAIHBIX 3aJa4ax. 3HAKOMCTBO C OCHOBAMU TEOPUHU
rpadoB co3ma€T MaTeMaTUYEeCKUN byHIamMeHT TUTSt dbopmupoBaHUs
KOMIIETEHLIU B 00sacTh MHMOpMATUKUA U UU(MPOBBIX TexHOJoru. ITpu nzyuenun
CTATUCTUKM ¥ BEPOATHOCTH OOOTAIIAIOTCS TPEICTaBICHHUS OOYyYaIoIUXCs O
COBpEMEHHOW KapTWHE MHpa M MeToJaxX ero HucciaeaoBanus, GopMupyercs
MOHMMAaHWE POJIM CTATUCTUKHU KaK UCTOYHHKA COLMATBHO 3HAYMMOW WH(POpPMAIIUU H
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSATHOCTHOTO MBIIIUICHHUS.

B cooTBeTCTBMY C TaHHBIMHU LEISIMH B CTPYKTYpPE MPOTPaMMbI Y4eOHOTO Kypca

«BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIETr0 OOpa30BaHUS BBIICIICHBI
CleyIollne cojepxaTrelbHOo-MeToanueckue nuHuM: «llpencraBieHue NaHHBIX U
onucaTelbHass CTaTUCTHUKa», «BepoATHOCTH», «OJIEMEHTbl KOMOUHATOPHKUY,
«BBeznenue B Teoputo rpadoBy.

Conepxxanue nuauu «lIperncraBieHure JaHHBIX U OMHUCATENbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH 11 (popMUpOBaHUS HABBIKOB PabOTHI ¢ UH(POpMAIEl: OT YTEHUS U
UHTEpIpeTalud WHGOpMallMK, TPEJCTaBICHHON B TaliMIax, Ha guarpamMmax H
rpadukax, 10 coopa, mpeACTaBICHUS U aHAIN3a JJAHHBIX C UCIIOJIb30BAaHUEM
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denepanpHas padodas nporpamma | Maremarnka. 5—9 kaccel (0a30BBIi yPOBEHB)
CTaTUCTHUYCCKUX XAPaKTCPHUCTHUK CpEAHHUX W PaCCCHBAHMA. aoorasa C

JaHHBIMU, OOydYaroIMecs YyyaTcsl CUYMTBIBaTb M HWHTEPIPETUPOBATH JaHHBIE,
BBIJIBUT'aTh, APTYMEHTUPOBATh U KPUTHKOBATh IIPOCTEUIINE TMIIOTE3bI, PA3MbILUIATH
HaJ (aKTOpaMu, BbI3bIBAIOUIMMHM H3MEHYMBOCTb, M OLICHHBAThb HUX BIHSHHUE Ha
paccMaTpuBaeMble BEITMYHUHBI U IIPOLIECCHI.

MHTYUTUBHOE MNpPEACTaBICHUE O CIIy4ailHOM WM3MEHYMBOCTH, HCCIIEIOBAHME
3aKOHOMEPHOCTEHN U TEHICHIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3yYEHHUS
TEOpPUH BEPOSITHOCTEW. bonblloe 3HaYeHWE HMMEIT MPAKTUYECKUE 3aJaHus, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMUTCA KaKk Mepa MPaBIONOAOOHS CIIy4alHOTO
coObitus. Ilpy wu3ydeHnn y4yeOHOro Kypca oOOydaromIMecss 3HAKOMSATCA C
IPOCTEUIIMMU METOAAMH BBIYMCIICHUS BEPOATHOCTEH B CIyYalHBIX 3KCIEPUMEHTAX
C pPAaBHOBO3MOXXHBIMU 3JIEMEHTAapHbIMH HCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJIIIOIMMU CTaBUTh U pEeIIaTh 00Jiee CI0KHBIE 331auu. B yueOHbIN Kypc BXOAST
HAa4yaJIbHbIC MPEICTABICHUS O CIy4allHbIX BEJIMYMHAX W UX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaroIIMXCs
C MHOKECTBAMH M OCHOBHBIMHU OIIEpallMsIMHM HaJl MHOYKECTBAMHM, PACCMATPHUBAIOTCS
IIpUMEPHI NPUMEHEHHUs Ul PELICHHs 33Jad, a TaKXKe HCIOJIb30BAaHUSA B JPYIUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 kmaccax uzydaercs ydyeOHbI Kypc «BeposTHOCTH M CTaTHUCTHKa», B
KOTOPBIN BXOJAT pazaensl: «lIpencraBiieHre qJaHHBIX U ONKCATENbHAs CTATUCTUKAY,

«BepoarHocTh», «DJIeMEHTbl KOMOMHATOpUKW», «BBeneHne B TEOpHUIO
rpagoBy.

OO1iee 4yucIO0 4YacoB, PEKOMEHAOBAHHBIX JUJII  HM3y4EHHs  y4eOHOro
Kypca

«BeposarHocTs U cratuctuka», — 102 4gaca: B 7 kimacce — 34 gaca (1 4dac B
Hezeno), B 8 kinacce — 34 vaca (1 gac B Henmento), B 9 kimacce — 34 yaca (1 yac B
HEJIEIII0).

COIEPXAHUE OBYUYEHUMA 7 KITACC

[IpencraBnenue NaHHBIX B BUIE TaOIMII, TMarpamMm, rpadukoB. 3anoHEeHNE

Ta0JaUIl, YTEHUE W TOCTPOCHHE auarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UteHue rpamkoB peasibHbIX MpolieccoB. M3Breuenne uHpopMauuu u3
JarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIpETalUsl JTaHHBIX.

OnucarenbHasi CTaTUCTHKA: CpeAHee apu(dMeTHuecKoe, MeauaHa, pa3Mmax,
HauOoJbIlleE M HaWMEHbIIEEe 3HAaueHUsI HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepbl
CIIy4alHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCHEpUMEHT (OMBIT) M ciaydailHoe coObiTHe. BeposTtHOoCTh U
yacToTa. PoJIb MajoOBEpOSTHBIX U MPAKTHYECKH TOCTOBEPHBIX COOBITUI B MPUPOJIE U
B oOmecTBe. MoHETa M UTpasibHAsI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmnua, pedpo. Crenens BepmmHbL. Ywucio pédep M CyMmmapHas
creneHb BepiuH. [IpencraBnenue o cBs3HocTH Tpada. llemm u kel [lytu B
rpadax. O6xox
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denepanpHas pabovag npqQrpamma | Maremaruka, 5—9 kiaccel (6a30BbIil ypOBEHB)
rpada (ditepoB myTh). llpeacraBieHne 00 OpHEHTHPOBAHHOM Ipade.

Pemienue 3anau ¢ momoiibio rpados.

KJIACC

[TpencraBieHne qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBA, MOAMHOXecTBO. Omnepauuu  Haj
MHOKECTBaMU: OOBEAMHEHHUE, NIepeceueHne, nononHeHre. CBoKWcTBa onepauuii Haja
MHO>KECTBAMU: NIEPEMECTUTEIIBHOE, COUYETaTEIbHOE, pacupenenuTenbHOE,
BKIItoueHus. Vcmonb3oBaHue rpauueckoro MPEACTaBICHUS MHOXECTB  JJis
ONMCAHMS PEATBHBIX MTPOLIECCOB U ABJICHUM, TPU PEIIEHUH 3a/1a4.

N3mepenne paccenBaHUs JaHHBIX. JlucnepcHss U CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbBIC COOBITHA  CIydalHOTo ombiTa. CiydailHble  COOBITHS.
BepositHocT coObITHi. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Cayyaitnbsiii BIOOp. CBsI3b MEKIY MAJIOBEPOSTHBIMU M MPAKTUUECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. CBolicTBa 1EPEBbEB: EIMHCTBEHHOCTD IyTH, CYIIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBSA3b MEXIY YHCIOM BEpUIMH U 4ucioM peédep. IIpaBuio ymMHOXKEHHUS.
Pemenue 3aa4 ¢ momolsio rpagos.

[IpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeAHHEHHE H
nepeceueHne  coObiTuii.  HecoBmecTHble — coObiTus.  DopMmyna  CIOKEHHUS
BEPOSATHOCTEW. YCIOBHasA BEPOITHOCTh. IIpaBuno ymHOXkeHus. HesaBucumblie
coObITus. [IpeacraBienue skciepuMeHTa B BHJE JepeBa. PemieHue 3agady  Ha
HaXO0XKJEHUE BEPOSITHOCTE C TOMOLIBIO JEpeBa CIYyYalHOTO SKCIEPUMEHTA,
auarpamm Ouniepa.

KJIACC

[IpencraBnenne nmaHHBIX B BHUJE Ta0nWil, Juarpams, rpaduKoB,
UHTepIIpeTalus JaHHbIX. UTeHHe U MOoCTpoeHHe Taliull, AUarpamm, rpaukoB MO
pEaIbHBIM JAHHBIM.

[lepectanoBku u ¢akrtopuan. Couetanus U 4KUCIO coueTaHui. TpeyroabHUK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass  BEPOSITHOCTD. CnydaiiHpli  BBIOOP  TOYKM U3
(burypsl Ha MIIOCKOCTH, U3 OTPE3KA U U3 AYTH OKPYKHOCTH.

HcnbiTanne. Ycnex u Heyaada. Cepust HCIBITAaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepHyu. BeposaTtHocTu coObITHII B cepun UcTibITaHUN bepHyim.

CnyvaiiHasi BEIMYMHA M PACIPENEIICHUE BEPOSTHOCTEW. MaremaTtnuueckoe
OXKHMIaHWE W  gucnepcus. [IpuMepbl  MaTeMaTHYECKOTO  OXKHMIAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaThudeckoe OXUIAaHUE U
JUACTIEPCUSA CIIYYalHON BEJIMYMHBI «YHCIJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyumy.

[Tonsarre o 3akoHe OONBIIMX YHced. M3MepeHue BEpOATHOCTEH C IOMOIIBIO
4acToT.

Posb 1 3HaYeHHe 3aK0Ha OOJBIIMX YHUCEN B PUPOJIE U OOIIECTBE.
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HPEﬂﬁﬁﬁtﬁlﬁI ﬁﬁ%ﬂ ﬂ;ﬁ&pﬁﬁ?m | MaTtemaTuka. 5-9 xiaccel (0a30BbIi YPOBEHB)

[IpeameTHble pe3yNbTaThl OCBOEHHUS MPOrpamMMbl Y4EOHOro Kypca K KOHILY
oOydeHus B 7 Kiacce:

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B TaOJMIAX, HA JUarpaMmax,
NPEACTaBIATh JIaHHbIE B BUJE TaOJUIl, CTPOUTH JUArpaMMbl (CTOJOMKOBBIC
(cTonGyaThie) U KPYroBhI€) 10 MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh W MHTEPIPETUPOBATh  pEaJbHbIE  YHCIOBBIE  JAHHBIE,
MpeCTaBJICHHbIC B TA0JIUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonb30oBaTh [Ji ONHCAHMS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apupMeTuIecKoe, Meinana, HauOoJIbIlee U HaMMEHbIIIee 3HAUCHUs, pa3Max.

NMeTs mnpencraBieHUE O CIy4alHOM W3MEHYMBOCTH HA IIPUMEpax LIEH,
¢u3nyecKuX BEIMYMH, AHTPOIIOMETPUYECKUX JMAHHBIX, MMEThb MPEJCTABICHUE O
CTaTUCTUYECKOU YCTOWUYNBOCTH.

[TpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 8 Kiacce:

W3Bnekatb u mnpeoOpa3oBbIBaTh HMH(OpPMALMIO, NPEACTABICHHYIO B BHJE
TabNuL, auarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJE TaOJIML, JUarpamw,
rpaduKoB.

OnucelBaTh JaHHBIE C IOMOIIBIO CTAaTHCTUYECKHUX IOKA3aTeNIeN: CpEeIHUX
3HAYEHUN U Mep paccenBaHus (pa3mMax, TUCIEPCHUs U CTAHIAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCTOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPEeHUI 1 HAOIIOACHU.

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAaX, 3HAas BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITHMI, B TOM 4YHUCJIE B ONbITaX C PAaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBaTh rpaguueckue MOJENM: AEPEeBO CIy4allHOrO 3KCIEpHUMEHTa,
JyarpaMMsl DWjiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATHIMHU: MHOXECTBO, ITOJIMHOXKECTBO, BBIIIOJIHATH OIEpalin
HaJ MHOXECTBaMHU: OOBEJUHEHHE, IIepEeceuYeHue, [OMOJHEHHUE, MEePEUnuCsITh
AJIIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduueckoe NpeacTaBIeHUe MHOXKECTB U CBSI3EH MEX1y HUMU
JUISL ONIMCAaHMS MPOLECCOB M SIBJIICHUM, B TOM YHCJIE NPU PEIICHUH 3aJ1a4 U3 JPYTUX
y4€OHBIX MPEAMETOB U KypPCOB.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce:

W3Bnekath u mpeoOpa3oBeIBaTh HHGOPMAIUIO, TPEICTABICHHYIO B PA3IMYHBIX
UCTOYHUKAX B BUAE TaOJWI, quarpamm, rpadukoB, TPEACTABIATh JaHHBIC B BHUJIC
Ta0NHII, TUarpaMm, rpauKoB.
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denepasnbHas padodas nporpamma | Maremartnka. 5-9 kaccel (0a30BbIi YPOBEHB)
Pematpb 3a1a4yu OpraHUu30BaHHbIM HCpC60pOM BApPHAHTOB, a

TaK)Ke€ C UCIIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hcronb30BaTh ONMCATEIBHBIE XAPAKTEPUCTUKU JUII MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTs 4acTOThl 3HAUEHUH M YaCTOTHI COOBITUS, B TOM YHCIE IMOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOIIOIEHUH.

Haxonutpe BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YUCJIE€ B OMNbBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
VCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUAX UCTBITAHUM bepHyuin.

NMers mnpencraBiaeHue O CIy4alHOM BEJIMYMHE U O pPaCHpEeieIcHUU
BeposiTHOCTEW. MImeTs  mpencraBiieHne O 3aKOHE OOJNBIIMX  YHCET

Kak o IIPOSIBJICHUM 3aKOHOMEPHOCTH B CIy4allHOM HW3MEHYMBOCTH U O
POJIH 3aKOHA OOJIBIINX YUCEIT

B IIPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IIJTAHMPOBAHUE 7 KJIACC

HaunmenoBanue Komu OcHOBHOE cOJIepKaHue OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
pasnena (TeMbl) Kypca YECTBO
4acoB
[IpencraBienue 7 [IpencraBiieHne TaHHBIX OcBauBaTh CIOCOOBI IIPEACTABICHHUS
TTaHHBIX B TaOJIMIaX.CTATUCTUYECKUX JAaHHBIX U YMCIOBBIX MAaCCHBOB
[IpakTryeckre BBIYUCIECHUS IO C TNOMOWBK  TabauL W JAMarpaMMm ¢
TaOJIMYHBIM JAHHBIM.MCIIOJIb30BAHUEM ~ aKTyalbHBIX M BaXXHBIX JIAHHBIX
M3BneueHne W MHTEpHpeTanus(aeMorpapuieckue JaHHbIE, MIPOU3BOJICTBO
TaOJIMYHBIX JTAHHBIX [IPOMBIIIJIEHHON U CEJIbCKOXO3SMCTBEHHOW MPOIYKIIHH,
[IpakTHueckas paboTaOOIECTBEHHBIE U PUPOJIHBIE SIBJICHUSA).
«Tabnuup». N3yuyars metoabpl paboOThl € TaOIWYHBIMH U
['papuueckoe rpauyecKuMu IpPECTaBICHUSIMH JTAHHBIX C TOMOIIBIO
[pe/ICTaBICHUE JaHHBIX B BUIEUU(POBBIX PECYpCOB B XOJI€ MPAKTUUECKUX paboOT
KpPYTOBBIX,
CTOJIOMKOBBIX
(cTonbuaThIX) IarpamM.
Urenue u IIOCTPOEHHUE
TMarpaMm.
[Ipumepsnl
neMorpaduyecKkux JuarpaMm.
[Ipaktrueckas pabora
«JlnarpaMmbD»
OnucarenbHas 8 YucnoBblie HaOOPHI. OcBauBarh TOHATHS: YHCIOBOKM HaAOOp, Mepa
CTaTUCTHKA Cpennee apudmeTndeckoe. [EHTPAJbHON TEHAEHUMU (Mepa LIEHTpa), B TOM YHUCIE
Menuana YHICIIOBOTOCpeIHEe apu(MeTHIecKoe, MeANaHa.
Habopa.
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Y CTOMYUBOCT, MEIUAHBI.
[IpakTrdeckas padbota

«Cpennue 3HAUCHUSY.
HanGonpliee u HaWMEHBIIIEE
3HAYCHUSI YHUCIOBOTO Habopa.
Pa3max

OnuceIBaTh CTaTUCTUYECKHE JaHHBIE C MOMOIIBIO
cpeaHero apuMETHYECKOT0O M MeAuaHbl. PemaTh
3aaun.

W3yuaTh CBOICTBa CpeJHHX, B TOM YHCIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOJAE MPAKTUUECKUX
pabor.

OcBauBaTh MOHATHS: HAHOOJNbIIIEE U HAMMEHbIIIEE
3HAYEHUS YUCIIOBOTO MACCUBA, pa3Max.

Pemate 3amaun Ha BBIOOp crnoco0a omnucaHusd
TMaHHBIX B COOTBETCTBUU C MPUPOJON JAHHBIX M LEISIMH
MCCIICIOBAHUS

CnydaitHas
M3MEHYNBOCTD

CnyuaitHas
M3MEHUYUBOCTD (mpuMepBHI).
Yacrora 3HaYE€HH B MacCHUBE
na”HbIX. [ pynmnupoBka.

I'mcrorpamMmel.
[IpakTrueckas pabora

«CnyuaiiHas
M3MEHYUBOCThHY

OcBauBarh NOHATHS: YaCTOTA 3HAUEHUI B MacCCUBE
NAHHBIX, TPYIIUPOBKA JIaHHBIX, THCTOTPaMMa.

Crpoutb ¥  aHAIU3UPOBATh  TUCTOTPAMMBI,
noa0upaTh MOAXOASIINM ar rpynnupoBku. OcBauBaTh
rpadguyecKue MpeacTaBICHNs Pa3HbIX BUJIOB CIy4ailHOMH
W3MEHYMBOCTH, B TOM YHCIIE

C TmnoMouibl0o IU(POBBIX PpPECYpPCcOB, B XOJ€
PaKTUYECKON pabOThI

Beenenne B Teopuio
rpagoB

['pad, Bepuna, pedpo.
[IpencraBnenue 3amauun

c moMmompio  Tpada.
Crenenb (BaJIEHTHOCTB )
BCPIIMHEI.

Yucno péodep 17|

CyMMapHasa CTCIICHb BCPIIHH.

Llens n

OcBauBaTth nousTHS: Tpad, BepuuHa rpada, pedpo
rpada, CTeTeHb (BaJIGHTHOCTh BEPIIIUHBI ), IIETTh U UK.

OcBauBaTh NMOHATHUS: MYTh B Tpade, dIEPOB MyTh,
00xo01 rpada, OpueHTHPOBAHHBIN Tpad.

Pemare 3amaum Ha TIOMCK CYMMBI CTEIEHEH
BEPIITHH
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nukia. Ilyte B rpade.
[IpencraBicHrEe O CBS3HOCTH
rpada. O0xon rpada (siepon
MyTh).

[IpencraBienue

00 OpUEHTHUPOBAHHBIX|

rpacdax

rpada, Ha Touck o6xoja rpada, Ha IMMOUCK IMyTeH B
OpHUEHTUPOBAHHBIX Tpadax.

OcBauBaTh C€MocOObl TPENCTABICHUA 3a/lady U3
Kypca aireOpbl, TEOMETPUH, TEOPUU BEPOSTHOCTEH,
NPYTUX MPEAMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
PICKTPUYECKUE TeTH, (PYHKITMOHAIBHBIE COOTBETCTBUS)
Ha TIpUMEpax

BeposTHOCTB 151
4acToTa CIIy4aliHOTO
COOBITHS

Cny4dailHplil  OmBIT |
ciiy4aitHoe COOBITHE.
BepoATHOCTD 51 4acToTa,
coObITHS. POosib ManoBeposSTHBIX
M TMPaAKTUYECKH JTOCTOBEPHBIX|
COOBITHI1 B IPUPOJIE U

B oOmectBe. MoHera u
UrpajibHasi KOCTh B TEOpUH
BEPOSITHOCTEM.

[IpakTrueckas pabota

«YactoTa BBITIaACHUS
opia»

OcBauBaTh TOHSTHUSA: CIy4YallHBIA  OMBIT U
Cily4ailHO€ COOBITHE, MaJIOBEPOSITHOE U TPAKTHYECKH]
TTOCTOBEPHOE COOBITHE.

N3yyaTh 3HAYMMOCTh MaJOBEPOSTHBIX COOBITHI B
MPUPOJIe U OOIIECTBE HAa BAXKHBIX MPUMEPAX

(aBapuu, HECUYACTHBIC ciy4au,
EePCOHANLHON MH(POPMALIHH, TTepeaada JaHHBIX).

N3yyaTp poJib KIIACCHYECKUX BEPOSTHOCTHBIX|
Mozeneil (MOHeTa, WrpajbHas KOCTb) B TEOpHUH
BEPOSITHOCTEH.

HaGnrogate ¥ u3y4arh dYacToTy COOBITHN B
[IPOCTBIX 3KCIIEPUMEHTaX, B TOM YHCJIE€ C MOMOIIbI)
TU(POBBIX PECYPCOB, B XO€ MPAKTHIECKOM PabOTHI

3aINTa

O06o011enue,
CHUCTEMATHU3aIUs 3HAHUU

IIpencraBneHue HaHHBIX.

OnucarejpHas CTAaTUCTHUKA.
BeposTHOCTh CIIy4anHOro
COOBITUSA

[ToBTOpPSITH M3yYEHHOE M BBICTPAUBATH CHUCTEMY]
3HAHUU.

Pemate 3amaun Ha TpenCTaBICHHWE M ONUCAHUE
NMAaHHBIX C TOMOIIBbIO HW3YYEHHBIX XapaKTEPHUCTHK.
OO6Cy>)X1aTh TPUMEPHI CITyHYailHBIX COOBITHIA,
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MaJIOBEPOSTHBIX W MPAKTUYECKU JIOCTOBEPHBIX|
CIIy4allHBIX COOBITUH, WX PpOJIM B MPUPOAEC U >KUZHU
YeJoBeKa

OBILIEE
KOJIMYECTBO YACOB
10 TIPOTPAMME

34
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KJIACC

CpenHue 4YUCIOBOTO Habopa.

CiydaitHbie COOBITHS.

BeposiTHOCTH M 4acCTOTHL.
Kilaccuueckne MOAENIH TEOPUH

BCPOATHO CTEH: MOHCTAa
HNI'paJibHasA KOCTb

151

HaumenoBanue Komu OcHOBHOE cOJIepKaHue OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIIUXCS
pasnena (TeMbl) Kypca YECTBO
JacoB
[ToBTOpenne kypca 7 4 [IpencraBnenre MaHHBIX. [ToBTOpSITH WM3y4EHHOE U BBHICTPAUBATH CHUCTEMY)
KJacca OmnwucarenpHas CTaTUCTHKA.3HAHUH.
Crnyuaiinas U3MEHYHUBOCTbD. Pemate 3amaum Ha TIpeACTaBICHHE W OMHCAHUE

JTAaHHBIX C T[IOMOIIBK) M3YYECHHBIX XapPaKTEPUCTHK.
PemaTte 3a7auM Ha MPEACTABICHUE TPYNIUPOBAHHBIX
ITAaHHBIX W OMIMCAHUE CIyYaAHOW N3MEHYMBOCTH.

Pemare 3amaun  HA  ONpENEICHUE  YaCTOTHI
CIIy4alHBIX COOBITHH, o0OcyXeHne IIPUMEPOB
CIIy4alHBIX COOBITHM, MaJIOBEPOSTHBIX M IPAKTHUECKH
ITOCTOBEPHBIX CIYYaHBIX COOBITUM, UX POJU B IIPUPOJIC
W >KHM3HU YeJIOBeKa

OmnucareapHas
CTaTUCTUKA. PaccenBaHUE
TAHHBIX

Otknonenus. [lucnepcus

YHCJIOBOTO Habopa.

CraHgapTHOE OTKIIOHEHUE,

YHCJIOBOTO Habopa.

Jlnarpammebl pacceuBaHus

OcBauBaTh MOHATHS: NUCIEPCHUS U CTAHIAPTHOE
OTKJIOHCHUE, HCIIOJIb30BATh 3TH XAPAKTCPUCTUKHU JIJIA
ONMCAHUS PACCEUBAHUS TaHHBIX.

BeiiBurate  rumote3pl 00  OTCYTCTBUM — WJIH|
HAJIMYKMM CBSI3M MO AMarpaMMaM pacCEuBAHMS.

Crpoutb JarpaMMbl paccenBaHus o
MMEIOIMUMCS JaHHBIM, B TOM YHCJIE C IOMOIIBIO
KOMITBEOTEpPA
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MHuoxecTBa MHoxecTBO, OcBauBaTh MOHSATHS: MHOXECTBO,  JJIEMEHT
OAMHOXecTBO. Onepanuy HaJMHOXKECTBA, TOAMHOKECTBO.
MHOJKECTBaMU:  OOBbEIMHEHUE, BemmonHATe  omepanuu  HaJ  MHOXECTBAaMHU:
nepeceyeHue, JOMOIHEHUE. 00BbEIMHEHNUE, IEPECEUEHNUE, TOIIOJTHEHHE.
CpoiicTBa onepanuii Ha Hcnonp30BaTh  CBOWCTBA:  NEPEMECTUTEIBHOE,
MHOKECTBAMU: COUETATENIbHOE,  PACHPENEIUTENIBHOE,  BKIIOUYEHUS.
IIEPEMECTUTENBHOE, lcnonb30BaTh rpaduyeckoe NpeCTaBICHUE MHOKECTB
COYETaTENBHOE, MpU ONHCAHUM PEaJbHBIX IMPOLIECCOB WU SABJICHHM, NMPHU
pacnpeneuTeNbHOE, pElIeHN 3ajady W3 APYIMX Y4YeOHBIX MPEAMETOB U
BKJIFOUCHHUS. KypCOB
['paduueckoe
[IPEICTABIICHUE MHOXKECTB
BeposiTHOCTB DreMeHTapHble COOBITHSI. OcBauBaTh NOHATHSA: DBJIEMEHTApHOE COOBITHE,

CIIy4afHOTO COOBITHS

Cryqaitabie COOBITHS.
brnaronpustcrByromue
PIIEMEHTApHbIC COOBITHS.
BepostHOCTH COOBITHI. OIBITHI
C PaBHOBO3MOKHBIMU
NIIEMEHTAPHBIMU  COOBITHUSIMH.
CnyyaliHbIi BBIOOD.
[Ipaktrueckas pabora
«OnbITBI
C PaBHOBO3MOKHBIMHU

CiydaitHoe coObITHE KaK COBOKYITHOCTb
0J1aroNpUATCTBYIOIINUX AJIEMEHTapPHBIX COOBITHI,
PAaBHOBO3MOYHBIE DJIEMEHTAPHBIC COOBITHSI.

Pemate 3amaun Ha BBIYHUCIEHHE BEPOSTHOCTEM]
COOBITUI TI0O BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

Pemate 3amaun Ha BBIYHUCIEHHUE BEPOSATHOCTEM]
COOBITHH B OITbITaX c PaBHOBO3MOHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIC

C TIOMOIIIbIO KOMITBIOTEPA.
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BEPILHHBI, CBA3b MEK]TY YHCIOM
BEpIIMH M  4uclIoM  peoep.
[TpaBHI0 YMHOKCHUS

DJIEMEHTapHBIMH [TpoBOAWTH ¥ U3YyYaTh OMBITHI
COOBITUSIMI C PaBHOBO3MOXKHBIMU AJIEMEHTaPHBIMY|
COOBITUAMU (C HCIOJB30BAaHUEM MOHET, HUTPaTbHBIX
KOCTEH, IPYTUX MOJIENEi) B X0O€ MPaKTUIECKOU pabOThI
BBenenue B Teoputo Hepeso. CaoiicTBa OcBauBaTh MOHATHS: JEPEBO Kak rpad Oe3 mukIa,
rpacdoB nmepeBa: €IWHCTBEHHOCTH ITyTH,BUCSYAs BEpITUHA (JIUCT), BETBB JACPEBa, MMyTh
CYIIIECTBOBAHHE BHCSYEH] B JiepeBe, IMaMeTp JIepeBa.

N3yuyaTte CBOWCTBAa JepeBa: CYIIECTBOBAHHUE
BHCSIYCH BEPIIHHBI, CAMHCTBEHHOCTh IIyTH MKy ABYMS
BEpIIMHAMH, CBSI3b MEXKIY UYHCIOM BEPIIMH H YHCIIOM
péodep.

PemaTe 3a1aun Ha MOWCK U MEPCUMCIICHUE ITyTCH
B JICPCBE, OMNpEACIICHUE 4YHClIa BEpIIMH WIH pEOEp B
nepeBe, 00xoa OWHApPHOTO JepeBa, B TOM 4YHCIE C
MPUMEHECHUEM TIPaBHJIa YMHOKCHUS

CnydaitHbie cCOOBITHS

[IpoTuBOIIONI0KHOE
coObITHE. [Jnarpamma Diinepa.

O0bennHenne U
repeceyeHne COOBITHI.
HecoBmecTHbIE COOBITHSI.
Dopmyiia CJIOKEHUS
BEPOSITHOCTEM.

IIpaBuiio YMHOKECHUS
BEPOSTHOCTEM. YcnoBHas

OcBauBath MOHATHS: B3AUMHO MPOTHUBOIOI0KHBIC
COOBITHSI, OTEpAIMK HaJl COOBITHUSIMU, OOBEIUHEHHUE U
nepeceueHue coObITUM, nuarpamma Jitnepa (Dunepa—
BenHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHS.

N3yuath TeopemMbl O BEPOATHOCTH OOBEIUHEHMS]
NBYX COOBITUM ((DOPMYJIBI CTIOKEHUS BEPOSTHOCTEN ).

Pemiats 3amaun, B TOM 4YHCIE TEKCTOBBIE 3aJa4M|
Ha OMpe/ielIeHIEe BEPOATHOCTENH OO0 BEIMHEHUS U

BEpOSITHOCTh. HezaBrucumeble
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cobbiTus. [IpencrapieHue
CIIy4yallHOTO JKCIEpUMEHTa B
BHJIC JIepeBa

NepecevyeHrsi COOBITUM C TOMOIIBIO YHCIOBOH
npsiMOii, JuarpamMm Oiiniepa, (QOPMYJIBI  CIIOKEHUS]
BEPOSATHOCTEM.

OcBauBaTh NOHATHSA: MPABWIO  YMHOMXECHUS
BEPOSITHOCTEW, YCIOBHAs BEPOATHOCTh, HE3aBUCHMBIE
COOBITHS IEPEBO CIYYaHHOTO OIIBITA.

N3yuath cBolicTBa (OmpeneneHusl) HE3aBUCUMBIX|
COOBITHIA.

Pemrars 3a1aun Ha onpeneneHrne U UCIOJIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemare 3amaum Ha NOMCK BEPOSTHOCTEH, B TOM|
YUCJIE  YCIOBHBIX, C  HCHOJb30BAHUEM  JE€PEBA
CJIy4alHOTO OIbITa

O06o06menue,
CUCTEMATH3aIUS 3HAHUU

IIpencraBnenne JaHHBIX.

OnucarenbHas CTaTUCTHKA.
['padwr. BepostHOCTB
CITy4aliHOTO COOBITHSI.
DJIEMEHTHI
KOMOWHATOPUKHU

[ToBTOPSITH M3yYEHHOE U BHICTPAUBATh CUCTEMY

3HAHUMU.

Pemate 3amaum Ha TIpEACTAaBIICHHE M OIHCAHUE
MaHHBIX C TIOMOIIBIO M3YyYCHHBIX XapaKTePUCTHK.
PemaTte 3a1auu ¢ mpuMeHEHHEM rpadoB.

Pemate 3amaun Ha HaXO0XACHHE BEPOATHOCTH
CIIy4aifHOTO COOBITHSI 1O BEPOSITHOCTSM DJIEMEHTAPHBIX|
COOBITHI, B TOM YHUCJIE€ B OIBITaxX

C PAaBHOBO3MOXXHBIMH AJIeMEHTapHBIMU
coObITusiMu.  PemaTth  3amaum HA  HAXOXKICHUE
BEPOSITHOCTEH OOBEIMHEHUS U TIEPECEUCHUS COOBITUH, B
TOM  YHCJE  HE3aBUCHUMBIX, C  HUCIIOJIH30BAHUEM
rpaguUecKux TPEACTABICHUN W JepeBa CIy4alHOTO
OTIBITA.
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Pemate 3amaun Ha mepeyuciIeHUE KOMOMHAIUH
(4rcna mepecTaHOBOK, YUCia COYETaHu),

Ha HAXOXJEHUE BEPOSITHOCTEW COOBITUH C
MpPUMEHEHUEM KOMOMHATOPUKH, B TOM 4YHUCJIE C
MCITOJIb30BaHUEM TpeyroJjibHuKa [lackans

OBILIEE
KOJIMYECTBO YACOB
10 TIPOTPAMME

34
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KJIACC

HaumenoBanue Komnu OcHOBHOE cOJIepKaHue OcHOBHBIE BUBI JEATEIBHOCTA 00YUAIOIIUXCS
pasnena (TeMbl) Kypca YECTBO
4acoB
[ToBTOpEeHue kypca 8 4 [IpencraBnenue JTaHHBIX. [ToBTOPSITH M3yUYEHHOE U BHICTPAUBATh CUCTEMY
KJjlacca OnucarenbHas CTaTUCTHKA. 3HAHUM.
Onepan  HaJ  COOBITUAMH. Pemats 3amaun Ha TMPENCTABICHUE U OMHCAHUE
HezaBrucuMOCTh COOBITHIA TAaHHBIX.
Pemate 3agaum Ha HaXOXICHUE BEPOATHOCTEH
0OBEIUHEHUSI U TMEpPEeceYeHUsi COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C  HCIOJb30BAHMEM  TpadHruecKux

MPEJICTABICHUI U J€pEBa CIyYalHOIO OMbITA.

Pemiaty 3amauum Ha mnepedyuciIeHUE KOMOMHAIUN
(4rcrna mepecTaHOBOK, YUCIIa COYETaHu ),

Ha HAXOXKJECHUE BEPOSATHOCTEN COOBITUI

C NMPUMEHEHHEM KOMOWHATOPUKH, B TOM YHUCIE C
MCIIOJIb30BaHUEM TpeyroibHuKa [Tackans

DJIEMEHTHI
KOMOMHATOPUKHU

IlepecTaHOBKH. OcBauBaTh MOHATUS: KOMOMHATOPHOE IIPABUIIO
Dakropuan. CoueTaHusi U YACIOYMHOKEHHUS, YNOPSAOYEHHass Mapa, Tpoilka OOBEKTOB,
COYETaHUM. TpeyronpHUKIEpecTaHOBKA, (pakTOopuan 4Yucla, COYETAHHE, YHUCIIO
[lackans. [Ipaktuyeckas padotacodyeTanuil, TpeyronbHuk [lackas.

«BbIuncIIeHnEe BEPOSITHOCTEN Pematp 3a7a4u Ha [IEPEYUCIIEHUE

C UCIIOJIB30BAHUEM YIIOPSIOYEHHBIX nap, TPOEK, [IEPEYUCIICHUE

[IEpECTaHOBOK

U COUETAHMUI PJIEMEHTOB Ppa3IMYHbBIX MHOJKCCTB.
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KOM6I/IH3.TOpHI)IX

Pemats 3aJa49Y4 Ha IIPUMCHCHHC YN CJIa COYCTaHMU

byHKITUH ANIEKTPOHHBIXB  anredpe  (COKpaméHHOE  YMHOXKEHHE, OWHOM
TaOIuID) HproToHa).
Pemiars, mpuMeHsiss KOMOMHATOPHKY, 3a1a4n
Ha BBIUMCIICHUE BEPOATHOCTEH, B TOM YHCIE C
MOMOIIBIO 3JICKTPOHHBIX TAOJHUIl B XOJE MPAKTHICCKOU
paboThI
["'eomeTpuueckas ['eomeTpuueckas OcBauBaTth ITOHSTHE TCOMETPUYECKOM
BEPOSTHOCTD BEPOSTHOCTD. Cry4aitHBIHBEPOSITHOCTH.
BHIOOp TOYKH U3 (UTYpPHI HA Pemate 3amaun Ha HaXOXICHHUE BEPOSTHOCTEH B
MJIOCKOCTH, U3 OTpe3Ka, U3 JTYTHOIBITaX, MPEICTABUMBIX KaK BRIOOP TOUYECK
OKPYKHOCTH W3 MHOTOYTOJbHUKA, Kpyra, OTpe3Ka WM IyTH
OKPYXHOCTH, YUCJIOBOTO IMMPOMEKYTKA
HcneiTanus HUcnoeiTanue. VYcmex wu OcBauBaTh MOHSATHS: HUCHBITAHHUE, IJIEMEHTAPHOE
bepHymu Heynada. Cepust MCTIBITAHWN JOCOOBITHE B HCHBITAaHWUU (YCIeX HW HEyJada), Cepus

[IEPBOIO yCIeXxa.

Ucneitanus  bepHymm.
BeposiTHOCTH COOBITUI B CepUH
VICIIBITAHUN

bepnymum. IlpakTnueckas
pabota «VcnbiTanus bepHymim»

MCIIBITAaHUM, HACTYIUIEHHE MEPBOro ycnexa (HeyJauw),
cepus UCIbITaHul bepHyIuin.

Pemate 3amauM Ha HaxXO0XICHHUE BEPOATHOCTEU
COOBITHI B CEpUU UCIIBITAHUH JI0 TIEPBOTO YCIeXa, B TOM
qucie c IIPUMEHEHUEM (bopMyibI CYMMBI
FEOMETPUYECKOU MPOTrPECCHH.

Pemate 3agaun Ha HaxXOXKIEHUE BEPOSITHOCTEN
AIIEMEHTAPHBIX COOBITUI B cepuM UcbITanuid bepHymu,
Ha HAXOXIEHUE BEPOSTHOCTH ONPEACIEHHOTO YHUCIA
YCIIEXOB B CEpUM UCIIBITAHUN bepHyrum.

N3yyaTh B X0/Ie MPAKTUYECKON pabOThI,
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B TOM YHCJIE€ C MOMOUIBIO ITU(POBBIX PECYpPCOB,
CBOMCTBa BEPOSITHOCTU B CEpUU UCTIBITAaHUN bepHyu

CnyualiHas BelIUYMHA

CnydailHasg BeIUYMHA H
pacripeieIeHue BEpOSTHOCTEM.

MaremaTtnueckoe
0KHJIaHUE u TUCIIEPCHUS
CIIy4aiiHOM BEJIMYMHBI.
[ Ipumepbl MaTEMaTU4ECKOIO,
OKHJIaHUSI KaK TEOPETUYECKOTO
CpPEIHEro 3HAYEHUSI BEJIMUUHBI.

[Tonsitue 0 3aKOHE
Ooonpmx uucen. UM3mepenue
BEPOSITHOCTEM € MOMOIIBIO
yacTtoT. lIpuMeHeHne 3akoHa
OOJIBIIINX YUCET

OcBouTh  MOHATHS:  CllydailHasg  BEJIWYMWHA,
3HAUCHUE  CIy4YallHOM  BEJIWYMHBI, PpACIpPENICICHUE
BEPOSATHOCTEM.

N3yyath u 00Cy>XKJIaTh MpUMEPHI IHUCKPETHBIX U
HETIPEPBIBHBIX  CIIy4yaWHbIX BeIUYUH  (pOCT, BeC
YEI0BEKA, YUCJIEHHOCTh HACEJICHUS, JIpyTHUE

M3MECHYMBBIC BEJIMYMHBI, PACCMATPUBABIINAECS

B KypCE€ CTaTUCTHKU), MOJICIbHBIX CIy4YalHBIX
BEJIMYMH, CBSI3aHHBIX CO  CJIYyYallHBIMH  OIBITAMU
(OpocaHue MOHETBHI, UTPATIBHOM KOCTH, CO CIy4YalHBIM
BBEIOOPOM H T. 11.).

OcBauBarh MOHATHUS: MAaTEeMaTUYECKOE OXHUIAHUE
CJy4YalHOM BEJMYMHBI KAaK TEOPETHUYECKOE CpEIHEE
3HAYCHHE, TUCIIEPCUs CIIyYaHOU BEJIWYMHBI KaK aHAJIOT
ITACTIEPCUM YHCIIOBOTO Habopa.

PemaTe 3a1aun Ha BBIYMCIICHUE MATEMATUYECKOTO
OXKUJAHUSI W JHUCHEPCUM JTHUCKPETHOW  CIIy4YalHOU
BEJINYMHBI 110 3aJJaHHOMY PACHPEACIICHUIO, B TOM YHCIIE
3a/1a4, CBSI3AHHBIX CO CTPaAXOBAHUEM U JIOTEPESIMU.

3HAKOMHUTBCA C MATEMAaTHYECKUM OKHUJIAHHEM U
JIACIIEPCUEN HEKOTOPBIX PACHPENCIICHUN, B TOM 4YUCIIE
pacrpeeneHus CIIy4YaiHON BEJTMYHMHBI «YHCIIO YCIIEXOBY
B CEpUU UCHBITAaHUN bepHyiu.
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N3yyaTh 4YacToTy COOBITHS B TOBTOPSIOIIUXCS
CIIydailHBIX  OMbITaX Kak CIy4alHyl0 BEITUYHUHY.
3HAKOMUTBCA C 3aKOHOM OoibpmMx uucen (B ¢dopme
bepHynu): npu  OOJIBIIOM YHUCJE OIBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemate 3amaum Ha W3MeEpeHUE BEPOATHOCTEH C
MOMOIIbI0 YacToT. O0CyXAaTh POJIb 3aKOHA

OOJIbIIUX 4YHucel B OOOCHOBAHWM YacCTOTHOTO
METO/1a H3MEPEHUS BEPOSITHOCTEH.

OOcyxnmaTh  3aKOH  OOJIBIIMX  YHCENl  Kak
[POSIBJICHUE CTaTUCTUYECKOMN YCTOMYHUBOCTH B
M3MEHUMBBIX SIBIICHUSX, POJIb 3aKOHA OOJIBIIUX YHUCEI B
MPUPOJIE U B )KU3HU YEJIOBEKa

O600u1eHueE, 10 [IpencraBnenne JaHHBIX. [ToBTOpSITH M3yUYEHHOE U BBICTPAUBATh CUCTEMY
KOHTPOJIb OnucarenbHas CTaTUCTHUKA. 3HAHUMU.
BepoaTHOCTH CIIy4alHOTO Pemare 3amaun Ha TNpenCTaBIEHUE U ONMMCAHUE
COOBITHS. DIIEMEHTBITaHHBIX.
KoMOuHaTopuku.  CiyyaiiHble Pemare 3amaum Ha HaxOXAEHUE BEPOSTHOCTEN
BEJIMYMHBI U PACIIpEACIICHUS COOBITHI, B TOM YHCJIE B ONBITaX C PABHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
OOBEIMHEHUSI U TEPECeUCHUs COOBITHM, BBIYUCIATD
BEPOSATHOCTH B OIBITAX
C CEpPUSAMHU CIIy4aMHbIX UCTIBITAHUN
OBLIEE 34
KOJIMYECTBO YACOB
[10 [TIPOI'PAMME
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