MyHuuuMnajibLHOe AaBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpeIKeHne
«JlaliTamakckas cpeaHsisi 0011e00pa3oBaTeIbHasA IIKOJIA»

IIpunsro. IIpunsro. YTBepikaeHo.
IIporoxkoa MO Ne 1 IIporokoa nenaroruvyeckoro copera  Ilpuka3s Ne 89
ot 29 aBrycra 2024r. ot 30 aBrycra 2024r. Ne 1 ot 30 aBrycra 2024r.

Pabouas nporpamma
BHEYPOYHOM JIeSITeJIbHOCTH 110 MaTeMaTHKe
«M30pannbIie Bonpocsl OI'I»

9 kiacce

CocraBuTeJIb NPOrPAMMBI:
yuuteab marematuku Hlammuraunosa P.X.,
nepBoi KBATU(PUKANMOHHON KAaTeropum

cJlaitamak

2024 — 2025 y4eOHbIii rog



Pazgen 1. IloAcCHUTEJIBLHAA 3AIIHCKA

B nacrosimee Bpemst akTyaJIbHOM cTajia mpobiemMa NOJAroTOBKH 00YJaroUINXCs K aTTecTanuu B opme —
OI'D u EI'D. Chaua sk3aMeHa 1o MaTeMaTHKe 3a Kypc OCHOBHOM HIKOJBI B (hopme OI'D sBisieTcss OTHUM U3
HaNpaBJICHUH MOJCPHU3AIMH IIKOJIHLHOTO 00pa3oBaHus Ha COBpeMeHHOM dTarne. C ydeToM nenerd o0ydeHus
B OCHOBHOW IIKOJE€ KOHTPOJIbHO-U3MEPHUTEIbHBIE MaTepHallbl JK3aMEHa B HOBOH (opMe MpoBepsIoT
COPMHUPOBAHHOCTh ~ KOMIUIEKCA ~ YMEHHH, CBSI3aHHBIX C  MH(POPMAIMOHHO-KOMMYHUKATHBHOU
JEeATeNbHOCTBIO, C TIOTYyYCHHEM, aHATTM30M, a TAKXKe MPUMEHEHHEM IMITMPHUYECKIX 3HAHUH.

JlaHHasi mporpaMMa Kypca BHEYPOUHOU JESTeIbHOCTH IMpeaHa3zHaueHa Juisi oOydarommxcs 9-X KiIaccoB
0011e00pa3oBaTeNbHBIX YUpekKIeHUH 1 paccuntana Ha 30 gacos (1 gac B Henenmo). OHa npeHa3HAuYCHA JUIs
MOBBIIEHUS A(PPEKTUBHOCTH MOATOTOBKM oOOyyarommxcs 9 Kiacca K TrOCyJapCTBEHHOH (MTOTOBOIN)
aTTeCTallud TI0 MaTeMaTHKe 3a Kypc OCHOBHOW INKOJIBI. AKTYalbHOCTh Kypca OOYCIIOBJIEHA €ro
MPAKTUYECKOH 3HAYMMOCTBIO. J[eTH MOTYT MPUMEHHTH TOJYYEeHHBIC 3HAHHS W MPAKTUYECKUH OIBIT TPU
cnaue OI'D, a B ganpHenmeM EI'D.

[Tporpamma Kypca coriiacoBaHa ¢ TpeOOBaHUSAMH (ellepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa U COJIEPKAHNEM OCHOBHBIX IPOTPaMM Kypca MaTeMaTHKH OCHOBHOM IITKOJIBI.

ean kypca:

CHUCTEMaTH3aIusl 3HAHUA U CIIOCOOOB JIEATETLHOCTH YJAIIUXCSl TT0 MaTeMaTUKE 32 KypC OCHOBHOM IITKOJIBI,
MOATOTOBKA 00ydaromuxcs 9 kjacca K OCHOBHOMY rOCYJAapCTBEHHOMY 3K3aMeHY M0 MaTeMaTHKe.

3anayu kypca:

e 3aKpenuTh OCHOBHBIC TEOPETUUECKHE TOHATHUS W OMpPEACNCHUS 10 OCHOBHBIM H3y4aeMbIM
paznenam;

e OtpaboTaTh OCHOBHBIE TUIIHI 33724 U3ydaeMbIx TUTIOB KM OI'D «Anrebpa» u «I'eomeTpusi»
U UX aJTOPUTM PEILIEHUs;

e  ®opmMupoBaTh y 00y4aIOUIUXCs EJIOCTHOTO NMPEACTABICHUS O TEMe, €€ 3HaUYCHUS B pa3zelie
MaTeMaTHKHU, MEKXIIPEIMETHBIE CBSI3U C IPYTUMH TEMaMU;

e (CnocoOCTBOBATh HWHTEIUIEKTyaJbHOMY DAa3BUTHIO Yydaliuxcs, (POPMUPOBAHUIO KavyecTB
MBIIILJICHHS, XapaKTEPHBIX U1 MaTeMaTHUECKOH e TEIIbHOCTU U HEOOXOAUMBIX YUEHUKY VIS
yenemHou cnaun OI'D, nyst oOmield coraibHO OPUCHTAIINH;

e AKIIGHTUPOBaTh BHUMAHHME yYalllUXCsl HA €IUHBIX TPeOOBaHUAX K MpaBuiaM 0(OpMIICHHUS
Pa3IMYHBIX BUIOB 3a/IaHUH, BKIIIOYAEMbIX B UTOTOBYIO aTTECTAIUIO 32 KYpPC OCHOBHOM IIKOJIBI.

e (Cnoco6CcTBOBATH CO3AHUIO YCIOBUN OCMBICIIEHHOCTH YYEHUS, BKIIOUCHHS B HETO
oOyuaromierocs Ha ypoBHE He TOJIbKO UHTEJUIEKTYaIbHOM, HO JIMYHOCTHOM U COIMATIbHOM
AKTUBHOCTH C IPUMEHEHHUEM TEeX WJIM MHBIX METOJIOB O0yUCHHS

3aHATHS TPOBOATCS BO BHEYPOUHOE BpeMs, 1 pa3 B Heelnto, MPpOoJ0KUTEIbHOCTh 3aHATHS |
akagemuueckuit yac. [Iporpamma paccunrtana Ha 34 gaca.

@dopMbl OpraHU3aLUy JeSITeIbHOCTH: IPaKTUYecKas paboTa, MpoOIEeMHO - MOMCKOBas Oecena,
MIPOEKT, FPYINIIOBas U napHas paboTa, Mpe3eHTalMs, poJieBas Urpa, MOUCK HHPOPMALIUH.
Bunsl yueOHOM JesTenbHOCTH: ydacTHMEe B Y4eOHOM Juajiore, BBIIOJHEHHE 3aJaHul
MPAKTHKyMa, OTOOp MaTepuayia M3 HECKOJbKMX HCTOYHMKOB, COTPYIHHYECTBO B Iapax U
IpyIIax, IOUCK U MOCTPOCHUE AITOPUTMa PELICHUS 3a1a4H.



Paznen 2. Conep:xanue Kypca BHEYPOYHOM 1eATEIbHOCTH

«IIpaKkTHKO-OpHeHTHPOBaHHBIE 3a1aHus» OTpadoTka 3a1ay Ne 1-5 KUM OI'D.

Tabnmuynoe W rpaduyeckoe TMpPEACTaBICHUE IaHHBIX, IUIAH M CXEMa, H3BJICYCHHUE HYKHOU
uHpopmanuu. V3MeHUYMBOCTh NpH U3MepeHusx. Pemraroniye mpaBuia. 3aKOHOMEPHOCTH B M3MEHYMBBIX
BeIMYMHAaX. Beruncienuss u mpeoOpa3oBaHue BeIWUMH. MlccienoBaHuEe MPOCTEUIINX MaTeMaTHYECKUX
MOZEIEN.

«Bbruuciaenus u npeodpasoanus». Orpadotka 3agay Ne 6 KUM OI'D.

Jeiicmeusa ¢ HamypanbHbIMU YUCTAMU

CrnosxeHre M BBIYUTAHHUE, KOMIIOHCHTBI CJIOKCHUS W BBIYUTAHUS, CBSI3b MEXKy HUMH, HAXOXKJICHUE
CYMMBI ¥ pa3HOCTH, U3MEHEHHUE CYMMBI M Pa3HOCTH MTPH U3MCHEHUH KOMIIOHCHTOB CJIOKCHHUS U BHIYUTAHMUS.

YMHOXEHUE U JIeJICHNEe, KOMIIOHCHThI YMHOXCHHS H JICJICHHS, CBSA3b MEKIYy HUMH, YMHOXCHUEC U
CIIOKEHHE B CTOJOWK, JICJICHHE YTOJKOM, TPOBEpKA pe3yinbTara C IMMOMOINBIO TMPUKHIKA W OOpaTHOTO
JEUCTBUA.

Yucnosvie sviparxcenusn

UucmoBoe BEIpAKEHUE U €T0 3HAYCHUE, IMTOPSJIOK BBITIOJTHCHUS JICHCTBHIA.

/Jlpoou. ObvikHoBenHblE OpOdU

Houst, gacth, npoOHOE uucio, ApoOb. J[poOHoe umcio kKak pe3yiabTaT aeneHus. [lpaBunbHBIE U
HEeTpaBWIbHBIE APOoOH, CMEIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuch HATYPATHLHOTO YKCIIA B BUJIE APOOH C 33 JaHHBIM 3HAMEHATeJIeM, TipeoOpa3oBaHue CMEITaHHOH
JpoOu B HETIPABUIILHYIO APOOHL U HA00OPOT.

[IpuBenenue apobeii k 061eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOei.

CrnoxeHue ¥ BRIUUTaHUE OOBIKHOBEHHBIX APOOCH. YMHOXKEHNE U JeJIeHHE 0OBIKHOBEHHBIX APOOEi.

ApubdmMeTrnueckne IeUCTBUS CO CMEIIAaHHBIMU IPOOSMHU.

ApubdmMernueckne NeUCTBUS C APOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8blYUCIeHUl U UX NPUMEHEHUe NPU GbINOTHEHUU OetiCEULL.

Hecamuunvie opoou

[IpeoOpazoBanue AeCATHYHBIX ApoOeli B OObIKHOBEHHBIC. CpaBHEHHE MACCATHYHBIX IpOOECH.
CrnoxeHue M BBIUUTAHUE NIECATUYHBIX ApoOeit. OKpyrieHue ACCITUYHBIX ApoOei. YMHOXKEHNE U JCIICHHUE
JNECATUYHBIX Npo0Oei. [lpeobpazosanue 00bIKHOBeHHBIX Opobeli 6 Oecsimuunble Opobu. Koueunvlie u
beckoneunvle decsamuytnvle Opoou.

Yucna. Payuonanvusle uucia

MHo3xecTBO palMoHaNBHBIX ynced. CpaBHEHHE pallMOHANbHBIX yKcell. J[elicTBUS ¢ pallioHAIbHBIMU
yucnamu. [lpeocmasienue payuornaibHo20 YUcia 0ecsimuyHol Opoovio.

/lpoono-payuonanvhoie eviparxcenus

[IpeoOpa3oBanure  APOOHO-TUHEHHBIX  BBIPAKEHUN:  CIIO)KEHHE,  yYMHOXCEHHE,  JICJICHHUE.
Aneebpauueckasn Opobw. Coxpawenue aneeopauyeckux opobeil. Ilpusedenue ancebpauneckux opobeu K
obwemy sHamenamentro. /lelcmsus ¢ aneebpauteckumu OpooOsMuU. ClOdCeHUe, 8bluumanue, YMHOJNCEHUeE,
oellerue, 8036e0eHue 6 CMeneHb.

«JleiicTBUTeILHBIE YHCaAa». OTpadoTka 3amad Ne 7 KM OI'D.

Payuonansnvie uucna

N300paxeHue uyucen Ha 4UCIOBOH (KoopauHaTHOM) mpsiMoil. CpaBHeHue yucen. Moaynb yucha,
reoMeTpuyeckas HMHTepHperanuss Moxayias uucia. JleWCcTBHA C IMOJIOKHUTEIbHBIMA W OTPHULATEIbHBIMU
qrciaMu. MHOXECTBO LENBIX YUCEI.

Koopounama mouku

OCHOBHBIE TIOHATHS, KOOPOUHAMHBLL 1YY, PACCMOsAHUe MedxHcOoy moukamu. Koopounamuvl mouxu.

Hppayuonanvnole uucna

[TonsTHE MppaLMOHAIBHOTO Yncia. Pacrio3HaBaHue HPPALIMOHAIBHBIX YHCET.

Mnuoorcecmeo Oeticmeumenvhvix yuce.

«IIpeoGpa3zoBanue anredpanyeckux Bbipazkenuii». Otpadbotka 3a1a4 Ne § KM OI'D
Hppayuonanvusie yucna



Ilonatne wuppanuoHanpHOro uucia. Pacno3HaBaHue uppanMOHalNbHBIX 4ucenl. [Ipumepsl
JI0Ka3aTeNbCTB B anredpe. /Jleicmeus ¢ uppayuoHaibHbIMU YUCIaMU. YMHOdICEHUE, OeleHue, 036e0eHUe 6
cmenenb.

MHnoowcecmso OeticmeumenbHbIX Yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpadoTka 3axa4 Ne 9 KM OI'D.

Pagencmea

UYucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnenusn

[Tonsarue ypaBHeHUsI U KOpHsI ypaBHeHUsA. [Ipedcmasnenue o pagnocunvnocmu ypasnenuu. Obaacms
onpeoenenus ypasrueHus (0061acmos 0ONYCMUMbIX 3HAYEHUL NePEeMEHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHeWHBIX ypaBHEHUHU. Jluneunoe ypasuenue ¢ napamempom. Konuuecmeo kopheu
JIUHEUH020 ypasHenus. Peuienue 1unelnsix ypagHeHuii ¢ napamempom.

Keaopammnoe ypagnuenue u e2o kopnu

KBagparueie ypaBHenus. HemosiHble KBajapaTHbIe YypaBHEHUS. JIMCKpUMHHAHT KBaJpaTHOTO
ypaBHeHUs. Popmyna KOpHEH KBaapaTHOrO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme
Buema. Pemienne KBagpaTHBIX YpaBHEHHI: HCHOJIb30BaHHME (QOpPMYNIbl s HAXOXIEHHS KOpHEH,
epaghuueckuti Memoo peuieHus, pasiodceHue Ha MHOdCUment, no0bop KOpHel ¢ UCNOIb308aAHUEM MeopeMbl
Buema. Konuuecmeo Kopuell KeaOpamHo20 YpasHeHus 6 3a8UCUMOCIU Om e20 OUCKPUMUHAHMA.
bukeadpammnvie ypasnenus. Ypasnenus, ceooumvie Kk aunetinolm u kéaopamusvim. Keaopamuule ypasuenus c
napamempom.

/Ipoono-payuonanvnuie ypagnenus

Pemenne nmpocreitmmx ApoOHO-TMHEWHBIX YpaBHEHUN. Peuenue OpoOHO-payuoHaIbHbIX YPAGHEHUI.

Memoowl  peuwienus ypagueHuu: MemoObl PAGHOCUNILHLIX NPeoOpA308aHUL, MemoOd 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnoav3osanue c60Ucme YyHKYuUll npu peueHuu ypasHeHull.

Ipocmeiiuue uppayuonanvhvie ypasnenus éuda (| f (x) =a, \/f (x) = \/g (x).

n
Vpasuenus suoa X = a .Vpasnenus 6 yenvix yucnax.

«BeposiTHOCTB coObITHIDY OTpaboTka 3amad Ne 10 KM OI'D.

Cnyuaiinle coovimus

CrnyyaiiHble ONBITHI (SKCIIEPUMEHTHI), JJIEMEHTapHbIe CIydaiHble cOObITUS (McXobl). BepostTHoCTH
3JIeMEHTapHbBIX COObITHI. COOBITHS B CIydallHbIX SKCIIEpUMEHTaX U OJIaronpUsTCTBYIONINE dJIEMEHTapHBIE
coObITHs. BeposTHOCTH CilydaliHBIX COOBITUH. ONBITHI C PABHOBO3MOXKHBIMH AJIEMEHTApPHBIMU COOBITUSMU.
Knaccuueckue BeposITHOCTHBIE OTIBITHI C UCIIOJIb30BAHHEM MOHET, KYOUKOB.

«®@ynkuun u rpagpukm». Otpadotka 3anauy Ne 11 KM OI'D.

Dynkuyuu

Honamue ¢ynkyuu

JlekapToBBl KOOPIMHATHl Ha IUIOCKOCTH. DOPMHUpPOBAHUE TNPEACTABICHUN O METalpeIMEeTHOM
HOHSATHU «KOOPAHHATE. CriocoObI 3a1aHust QYHKIMIA: aHATUTHYECKUH, Tpaduyeckuii, Tabnnunbiid. ['paduk
¢bynkumu. [IpuMeps! QyHKIUHA, TOTydaeMbIX B IPOIECCE UCCIEIOBAHUS PA3IMUHBIX PEATBHBIX POLIECCOB U
pemenus 3agay. 3HaueHue (yHkuumu B Touke. CBoiicTBa (pyHKUHMI: 00JacTh ONpeneseHUsi, MHOXKECTBO
3HAa4eHUH, HYJIH, TPOMEKYTKU 3HAKOIOCTOSHCTBA, YemHOCHmb/HeuemHoCcmyb, TIPOMEXYTKH BO3pAacTaHUs U
yObIBaHUs, HanOoOJIbIIEe U HaMeHbIlee 3HaueHus. MccnenoBanue GyHKInu No ee rpaduky.

Juneiinaa gynkyusn

CaoiicTBa 1 rpaduk TMHEHHON QyHKIMHU. YTI0BOH KO3hdHUIMEHT npsaMoil. Pacnionoxenue rpaduxa
JUHEWHOW (YHKIMHM B 3aBUCHUMOCTH OT €€ YIJIoBOro ko3 ¢uimenta u cBoO6oAHOro uieHa. Haxoocoenue
K03 puyuenmos aunetiHou QYyHKYUU no 3a0AHHLIM YCI0BUAM: NPOXOHCOEHUE NPIMOLL Yepe3 08e MOUKU C
3A0aHHBLIMU KOOPOUHAMAMU, NPOXOIHCOCHUE NPAMOU Yepe3 OaHHYI0 MOYKY U NapallelbHOU OAHHOU NPAMOIL.

Keaopamuunas ghynkyus

CaoiictBa u rpaduk KkBaapaTuyHOM (yHKIUH (mapabona). [locmpoenue epagura keaopamuunou
@yHKyuu no mouxkam



Oopamnasa nponopyuoOHaILHOCMb

k
CaoiictBa QyHKIMH y = K y== I'unepOomna.
X

«ITocsenoBarenbHOCTH U porpeccum» OtpadoTka 3amad Ne 14 KM OI'D.

Ilocnedosamenvnocmu u npozpeccuu

HucnoBass mMOCIENOBATENBHOCTh. [IpuMepbl 4HCIIOBBIX IOCHEAOBATENbHOCTEN. beckoHeuHbIe
[IOCJIEIOBATEIBHOCTU. ApH(MeTHUECKas Nporpeccuss W €€ CBoWcTBa. [eoMmerpuueckas IpoOrpeccus.
Dopmyna obwezo unena u cymmoi N NePEIX UleHo8 apughmemuyeckoll U 2eomMempuieckoll npozpeccui

«IIpakTuyeckue pacuyersl o gopmyaam» Otpadotka 3aaay Ne 12 KUM OI'D

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbIpaxkeHus. [locTaHOBKA BBIPAYKEHUI BMECTO IEPEMEHHBIX.

Ilenvie éviparcenusn

Cremnenp ¢ HATypaJIbHBIM MOKa3aTejaeM U ee CBoicTBa. [IpeoOpa3oBanus BEIPAKEHUM, COIEPIKAIINX
CTEIIEHU C HAaTypaJbHBIM IIOKA3aTEIIEM.

OpHowneH, MHorowieH. JlefcTBUsS ¢ OJHOYJIEHAMM M MHOTOYJIEHAaMH (CJIOXEHHE, BbIYUTaHUE,
yMHOKeHue). PopMysibl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3agad Ne 13 KM OI'D.

Cucmemvl nepasencme

Cucrembl HEPABEHCTB C OJTHOM IepeMEeHHOU. PenieHue cucreM HEpPABEHCTB € OJTHOM NMEPEMEHHOM:
JTUHENHBIX, Kéadpammuwix. VI300pakeHre pelieHHs CUCTEMbl HEPaBEHCTB Ha YMCJIOBOM MpsMON. 3amuch
peuIeHus1 CUCTEMBI HEPABEHCTB.

«I'eomeTrpuueckue purypsl. Yriab». Otpadotka 3amay Ne 16 KUM OI'D.

Benuuunwi

Benuuuna yrna. ['pagycHast mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOTO TpeyroJbHUKA. BHemmHuit yron TtpeyroapHuka. CyMma  YriioB
TpEeyrojbHUKa

«Ieomerpuueckue purypsol. Jaunb». OtpadoTka 3amad Ne 15,17 KUM OI'D

Duzypol 6 ceomempuu u 8 OKpyHcarouem mupe

I'eomerpuueckas urypa. BHyrpeHHsist, BHEIIHss1 001acT GUrypsl, rpanuna. Jluaum u obnactu Ha
TIOCKOCTH. Bhimykinast u HeBbimykiiast purypsl. [lnockast u Herutockas purypsr. [Torstue Benmuunsl. J{nuHa.
W3mepenue nivHbl. EAUHUTBI H3MEpEHUS JUTHHBI

Brienenue cBoiictB 00bekTOB. DOpMUpOBaHHE MPEICTABICHHA O METAlPEeIMETHOM IOHITUU
«purypay. Touka, 0Tpe30K, MpsiMasi, Iy4, JIOMaHasi, INIOCKOCTh, YroJI, OUCCEKTPHCa yIila U €e CBOMCTBA, BUIBI
yIJIOB, MHOTOYTOJIbBHUKH, OKPY)KHOCTb U KPYT.

OceBas cumMeTpus reoMeTpudeckux Guryp. LieHTpanbHas CHMMETpPUSl TEOMETPHUECKUX QUTYP.

«ILlmomans MHOrOoyroabHuKa». Otpadotka 3amad Ne 18 KM OI'D

H3mepenusn u evluucienusn

[Tnomaau. @opmMynsl IIIOMIAAN TPEYTOJIbHUKA, MTApauieIorpaMMa U €ro YacTHBIX BUIOB, TPAICIIUH,
dopmyna ['epona, hopmyna IIomaad BBHITYKIOTO YETHIPEXYTOJbHUKA, (OPMYJbl UIMHBI OKPYKHOCTU U
IJIOIIAIN Kpyra

«Teopernyeckne acnekTb». OTpadoTka 3a1a4 Ne 19 KM OI'D.
Teopernueckue acrekThl, TEOPEMBI, aKCHOMBI, OIIpeieNIeHHs], (POPMYIIbI, IEMMBI.



Paznea 3. Iliiannpyemble pe3y/ibTaThl OCBOCHHSI KyPca BHEYPOYHOIl 1esITeIbHOCTH
Jluunocmmuuie pezynromamol:
OTBEeTCTBEHHOE OTHOIIEHHE K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTh K CaMOPAa3BUTHIO U
caM0o00pa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYYEHHUIO M MO3HAHWIO, OCO3HAHHOMY BBIOOpPY M
MOCTPOCHHIO JAJIbHEHIIIEH HHANBHIyaTbHON TPaeKTOpUN 00pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpE
npogeccuii u npohecCHOHATBHBIX MPEANIOYTEHHIA, C YIETOM YCTOWYHBBIX IIO3HABATEIILHBIX HHTEPECOB,
a TaKke Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOLIEHUSI K TPYLY.
dopmMupoBaHUE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00I€CTBEHHOU MTPaKTHKHU.
OcBoeHue conMaIbHBIX HOPM, IPABUII MTOBEJICHHS, POJICH 1 (HOPM COMATLHON KU3HH.
Pa3BuTne MOpaJbHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELICHHMM MOPAJIbHBIX MPOOJIEM HAa OCHOBE
JUYHOCTHOTO BBIOOpa, (OPMUPOBAHMSI HPABCTBEHHBIX UYBCTB U HPABCTBEHHOIO IIOBEJEHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K HDABCTBEHHBIM MOCTYIIKaM.
®opmupoBaHnE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIIEHUH U COTPYIHUYECTBE.
dopmupoBaHue COCOOHOCTH K 3MOLMOHAIBLHOMY BOCIPHUSATHIO MaTeMaTUYeCKUX OOBEKTOB, 3a/ad,
pELIEeHHH, pACCYXICHHI
Memanpeomemmnuie pezyiomamol 00yueHus
Pezynamuenvie YY/[
OTIPENeNATh COOCTBEHHBIE MPOOJIEMbl M TMPUYUHBI MX BO3HUKHOBEHHUS IpH paboTe C
MaTeMaTH4YeCKUMH 00bEKTaMU;
(dbopMynupoBaTh COOCTBEHHBIE BEPCUU HIIU MIPUMEHSTH YK€ U3BECTHBIE (JOPMBI M METOJIbI PEILIECHUS
MaTeMaTH4ecKoi mpo0iaeMbl, (OopMyIUpOBaTH MPEANOTI0KEHUS U CTPOUTH TUIIOTE3bl OTHOCUTEIBHO
paccMaTtpuBaeMoro oObBEKTa M MPEIBOCXUIIATh pe3yidbTaThl CBOEH YydueOHO-TIO3HABATENbHOM
NesITeNIbHOCTH;
ONpenensATh NMyTU AOCTHIKEHHs LIeJIed M B3BEIIMBATh BO3MOKHOCTH Pa3pelICHUs] OINpPEACIICHHBIX
y4eOHO-TI03HaBATEIbHBIX 331a4 B COOTBETCTBUU C OTPEEIIEHHBIMU KPUTEPHUIMHU U 33]ja4aMu;
BBICTPanMBaTh COOCTBEHHOE OOPa30BaTEIbHOE MOANPOCTPAHCTBO YISl pa3pelieHHs] OMpPeIeIeHHOTO
Kpyra 3ajiad, onpeAessaTh U HaXOAUTh YCIOBHS JUIS peanu3alii ujei 1 miaHoB (caMooOydeHue);
CaMOCTOSITEJIPHO BBIOMPATh CPENIU MPEIOKEHHBIX pecypcoB Hanbosiee 3pPeKTUBHBIC W 3HAYNMBIC
pu paboTe C ONPECIICHHOW MaTeMaTHIYeCKO MOJIETIBIO;
YMETh COCTaBJIATh IUIAH Pa3pelleHHs] ONPEIEICHHOr0 Kpyra 3ajad, MUCHOJIb3ys Pa3IMYHbIE CXEMBI,
pecypcbl  MOCTPOCHUSI AMarpaMM, MEHTAJIBHBIX KapT, IO3BOJISIOLIMX IPOU3BECTH JIOTUKO -
CTPYKTYPHBII aHAJIU3 33]1a4H;
YMETh IJIAHUPOBATH CBOM 00pa30BaTENIbHBIN MaplIpyT, KOPPEKTUPOBATH U BHOCUTH OTpEAEICHHbIE
M3MEHEHHUsI, KaueCTBEHHO BIMSIOIINE Ha KOHEYHBIN MPOAYKT YUeOHO-TI03HABATEIIbHOM A€ATEIbHOCTH;
YMEHHE KaueCTBEHHO COOTHOCUTh CBOU JEWCTBUS C TMPEABKYIIAeMbIM HTOTOM Y4eOHO-
MO3HABATEIbHON JIEATEIBHOCTH MOCPEICTBOM KOHTPOJISI M IUIAHUPOBAHUS Y4eOHOTO Mpoliecca B
COOTBETCTBUU C H3MEHSIOMIMMUCA CUTyallUsIMU U TPUMEHSIEMBIMU CpeAcTBaMH, U (opmamMu
OpraHu3aIy COTPYIHUYECTBA, a TAKKE UHAWBUYyaTbHOU pabOThI HA YPOKE;
yMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA peallM3allud PElIeHUsT MaTeMaTUYeCKUX 3ajad,
noAOUpaTh WMHCTPYMEHTHI ISl OLIGHUBAHUS CBOEH TpPaeKTOpHUH B pPabOTe C MaTeMaTUYECKUMU
MOHATUSMH U MOJIEISIMU;
Ilo3nasamenvuvie YY/[
YMEHHE OIpPENEISTh OCHOBOIIOJIATAIOUIEE TOHATUE M MPOU3BOIUTH JIOTMKO-CTPYKTYPHBIM aHaIu3,
ONpENCIATh OCHOBHBIE IIPU3HAKM M CBOMCTBA C IIOMOILBIO COOTBETCTBYIOUIMX CPEACTB H
WHCTPYMEHTOB;
YMEHHUE MPOBOJUTH KJIACCH(PUKALNIO OOBEKTOB HA OCHOBE KPUTEPHUEB, BBIJCIATH OCHOBHOE Ha (JOHE
BTOPOCTENEHHBIX JAHHBIX;
yYMEHHUE TMPOBOAUTH JIOTMYECKOE PpACCY)KJICHHE B HANpaBICHUU OT OOLIMX 3aKOHOMEPHOCTEH
M3y4yaeMoU 3a/1auM 0 YaCTHBIX PACCMOTPEHUM;



YMEHHUE CTPOMUTH JIOTMUECKHE pACCYXJECHUS HAa OCHOBE CHUCTEMHBIX CpPAaBHEHMH OCHOBHBIX
KOMIIOHEHTOB U3y4a€MOI'0 MaTeEMaTU4YECKOrO pa3/iesia Ui MOJIENIH, IOHATUS WM KJI1acCOB, BBIACIIAS
OIpE/IENICHHBIE CYLIECTBEHHbIEC IPU3HAKU WJIK KPUTEPUU;
YMEHHE BBISBIIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTh COOTBETCTBYIOLIUX LIEIOYEK
paccyXJAeHUl Ipu paboTe ¢ MaTEMaTUYECKUMU 33/]a4aMH, YMETh IOJAPOOHO U CXKATO MPEACTABIATh
JETAIN3alMI0 OCHOBHBIX KOMIIOHEHTOB IIpU JOKa3aTeJIbCTBE IOHATHUM M COOTHOLIEHMH Ha
MaTeMaTH4YECKOM SI3bIKE;
YMEHHE OpPraHHW30BbIBaTh [OUCK U BBISIBJIATH IPUYMHBI BO3HUKAIOIIMX IPOIIECCOB, SBJICHMIA,
HanboJiee BEPOSITHBIE (PAaKTOPHI, 0 KOTOPHIM MAaTeMaTUYeCKHe MOJACTH U OOBEKTHI BEAYT ceOs 1o
OTpE/IEIEHHBIM JIOTMUECKUM 3aKOHAM, YMETh IIPUBOJUTH IPUUNHHO-CJIEACTBEHHbIN aHAINU3 TOHITHIA,
CYXJECHUN U MaTEMaTHYECKUX 3aKOHOB;
YMEHHE CTPOUTh MaTEMaTUYECKYIO0 MOJIENb IIPU 33JJaHHOM YCJIOBUH, 00J1aAa01el OlpeieIeHHBIMU
XapaKTepUCTUKaMH OOBEKTa IMpPU HAJIWYUHM OIpPEIEICHHBIX KOMIIOHEHTOB (POPMUPYIOIIErocs
MIPEOJIaraeMoro MOHATHS WU SIBJICHMUS;
YMEHHE MEPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBJISIONIYI0 MaTeMaTHYECKON 3a1aun
Ha S3BIK TpaMuecKoro OTOOPa)KEHUs - COCTABJIEHUS MAaTEMaTH4YECKOW MOJENH, COXpaHsSIoLIeH
OCHOBHbIE CBOMCTBA U XapaKTEPUCTHUKHU;
YMEHHE 33J]aBaTh IUIAH PEIICHUS MaTEMATHYECKON 3aJ]auu, PEaJIU30BbIBATh AJITOPUTM JCHUCTBHUI Kak
MOIIAarOBOM MHCTPYKIIMH JIJIsL pa3perieHus yaeOHO-TI03HaBaTeIbHOM 3a/1a4H;
YMEHHE CTPOUTH JJOKA3aTeIbCTBO METOJOM OT ITPOTHUBHOIO;
yMeHHe paboTaTh C TMpoOJIEeMHON CHTyallMel, OCYIIECTBIATH 0Opa3oBaTeNbHBIA IpoIlecc
MOCPEJCTBOM IOMCKAa METOJIOB M CIIOCOOOB paspellieHus 3a/ladyd, OINpPeAesTh T'PaHUIbl CBOETrO
00pa3zoBaTeNbHOTO MTPOCTPAHCTBA,
YMETb OpPUEHTHPOBATHCS B TEKCTE, BBISABIATH TIJIaBHOE YCIOBUE 3aJaud M YCTaHABIUBATh
COOTHOIIEHUE PacCMaTPUBAEMbIX OOBEKTOB;
YMEHHE NEPEBOIUTh, MHTEPIIPETUPOBATH TEKCT B HHbIE (POPMBI MTpeiCTaBICHUS HH(OPMALIUU: CXEMBI,
JyarpamMmmsl, rpadudecKkoe MpeIcTaBlIeHUe JaHHbIX;
Kommynuxkamuenwvie YY/|
yMeHue pabotatb B KOMaHIe, (OpPMHpPOBAHHWE HABBIKOB COTPYIHHYECTBA U  Y4€OHOTO
B3aMMOJICHCTBHUS B YCIOBHSIX KOMAHIHOM UTPHI MM MHOUW (POPMBI B3aUMO,ICHCTBHS;
YMEHHE paclpeiensiTh poJid M 3aJadyd B paMKax 3aHiaTus, (OpMUPYS TaKKe HaBBIKU
OpraHU3aTOPCKOTO XapaKTepa;
YMEHHE OIICHUBAaTh NPAaBUILHOCTb COOCTBEHHBIX JEHCTBUH, a TakKe JAeATEIbHOCTU JPYrux
Y4aCTHUKOB KOMaH/Ibl;
KOPpPEKTHO, B paMKax 3aJad KOMMYHHKaluu, (opMmyiupoBaTb U OTCTauBaTh B3IJISBI,
apryMEeHTHUPOBATh JIOBOJIbI, BBIBOJBI, @ TAKXKE€ BBIIBUraTh KOHTAPTYMEHTHI, HEOOXOJWMBIE IS
BBISIBJICHHS CUTYallUU yCIIeXa B PELICHUH TOM WM HHOW MaTeMaTU4ecKOl 3a1a4u;
YMEHHE M0JIb30BAThCA MaTEMAaTUUYECKUMU TEPMUHAMU /ISl pelIeHHs yueOHO-T03HaBATEIbHbBIX 33]1a4,
a TaKKe CTPOUTHh COOTBETCTBYIOIIME pEYEBBbIC BBHICKA3bIBAHUS HA MAaTEMaTHYECKOM S3bIKE JIIS
BBICTPAaWBaHUS MAaTEMaTHUECKON MOJIEIH;
yMETb CTPOUTh MAaTEeMAaTUYECKUE MOJEIM C TOMOIIBI0 COOTBETCTBYIOIIETO MMPOrPAMMHOTO
o0ecrieyeHus, CepBUCOB CBOOOIHOTO OTJAIEHHOTO I0CTYTIA;
yMeTh TPaMOTHO U 4Y€TKO, corjacHo mpaBmwiaM odopmienuss KNMM-a OI'D 3aHocuTh MoilydyeHHbBIE
pe3ynbTaThl - OTBETHI.
Ilpeomemmnuie pesynomamol:
(hopMHpOBaHNE HABBHIKOB MOMCKA MAaTEMaTHYECKOTO0 METOJa, ajJropuTMa M MOWCKA PEIIeHUs 33aJaud B
cTpykType 3anaud OI'D;
(dhopMHpOBaHKE HABBIKA PEILICHHS OMPEICIICHHBIX TUTIOB 33/1a4 B CTPYyKType 3aaa4d OI'3;
yMeHHe paboTaTh ¢ TaOIUIIAMH, CO CXeMaMH, C TEKCTOBBIMU JAHHBIMU; YMETh MPeoOpa30BhIBATh 3HAKU
Y CUMBOJIBI B IOKA3aTENhCTBAX U MPUMEHSEMBIX METOaxX AJIS pelIeHUs] 00pa30BaTebHbIX 3a1a4;



® yMCHHE MNPUBOAWTH B CHUCTEMY, COTOCTaBIATh, 0000INaTh W aHAIM3HPOBATh HH(POPMAIMOHHBIC
KOMITOHEHTBl MaTEMAaTUYECKOTO XapakTepa M yMEThb NPHUMEHATh 3aKOHbI M IPaBWJIA I PELICHUS
KOHKPETHBIX 3a/1a4;

® VYMCHHE BBIICIATH TIJIABHYI0 M W30BITOYHYI) HWHQPOPMAIUIO, MPOU3BOIUTH CMBICIIOBOE CIKATHE
MaTeMaTH4eCKUX (DaKTOB, COBOKYITHOCTH METOJOB M CIIOCOOOB pEUICHUS; YMETh MHPEICTABISTH B
CIIOBECHOU (hopMe, UCTIONB3YSI CXEMBI U pa3IUYHbIe TaONHIbl, TpadUK U JHarpaMMbl, KapThl MTOHATHIA
Y KJIaCTEPhL, OCHOBHBIEC UJECH U IJIaH PEIIEHUS TOW WM MHOW MaTEMATUYECKOM 3a/1a4uu.

TpeGoBanus K YPOBHIO OATOTOBKH YUAIHUXCS
Harypaabnble yucaa. [poou. PanmonajbHble 4yuciaa
Buinycknux nayuumcs:

. MIOHUMAaTh OCOOEHHOCTHU AECATUYHON CUCTEMBI CUHUCIICHHUS;

. OIIEPUPOBATH ITOHATUSAMH, CBSI3aHHBIMU C IEJIMMOCTBIO HATYPAJIbHBIX YHCEI;

. BBIpa)KaTh YKCJa B KBUBAJIEHTHBIX (popmax, BbIOMpas Hanbosee MOIXOASIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYyAallUH;

. CPAaBHUBATh U YIOPSI0YMBATH PAIMOHAIBHBIC YHCIIA;

. BBITIOJIHATh BBIYMCIICHUS C PAlMOHAIBHBIMHU YHMCIAMH, COYETas YCTHBIE M INHCBMEHHBIE IPUEMBI
BBIYMCIICHUH, IPUMEHEHHUE KAJIBKYJIATOPA;

. WCIIOJIb30BATh MOHATHS U YMEHUS, CBSI3AHHBIE C MPONOPLHOHAIBHOCTBIO BEIMYHH, IPOLIEHTAMH, B

XO0Jle peUIeHUs] MaTeMaTH4YeCKUX 3ajJad U 3aJad M3 CMEKHBIX IPEIMETOB, BBIIOJHATH HECIOXKHbBIE
MIPAKTUYECKUE PACUETHI.
JeiicTBUTEIbHBIE YMCJIA
Buinycknuk nayuumes:
® 1CIIOJIb30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX YHCEIT;
® ONEepUpPOBATh NOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSATh €r0 B BBIYUCICHUSX.
AnredOpanyeckue BbIpasKeHU s
Buinycknux nayuumces:
® OIepUpoBaTh TMOHATUSMU «TOXKIECTBO», «TOXKIAECTBEHHOE IpeoOpa3oBaHUE», peliaTh 3a7ayd,
cojepxariiue OyKBeHHBIC JaHHBIC; paboTaTh C GOPMYIIaMH;
® BBINOJIHATH MNPEOOpa30BaHMs BBIPAKEHHM, COAEPKAIIUX CTENEHU C LEJIbIMU [OKa3aTeas MU |
KBaJpaTHbIE KOPHU;
® BBINOJIHATH TOXJIECTBEHHBIE MPEOOpa30BaHUsl PAIMOHANBHBIX BBIPAKEHUH HAa OCHOBE MpPaBUII
JNEeMCTBHUIM HaJl MHOTOWICHAMH U allreOpandyeckuMHu Jpo0siMu;
®  BBINOJIHATH PA3JIOKEHUE MHOTOYJIEHOB HA MHOKHUTEIIH.
YpaBHeHus
Buinycknux nayuumes:
® pelaTh OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPABHEHUN C OJIHOM IEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHUI
C AByMsI IEPEMEHHBIMU;
e [IOHMMaTh YPaBHEHHUE KaK BAXKHEUIIYID MAaTEMaTUYECKYI0 MOJENb [Jsi ONHCaHUS M HU3y4EHUs
pa3zHoO00pa3HBIX peabHBIX CUTYallUi, pelIaTh TEKCTOBbIE 3a7auu aIreOpandeckuM METOI0M;
® pPUMEHATH IpadudecKue NpeCTaBlIeHUs U UCCICIOBaHNs YPaBHEHUIM, UCCIEI0OBAHUS U PEIICHUS
CUCTEM YpaBHEHMI C IByMsI IEPEMEHHBIMH.
HepaBencrBa
Buinycknux nayuumes:
® TIOHMMAaTh W NPUMEHATh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHEM HEPABEHCTBA,
CBOMCTBA UMCIIOBBIX HEPABEHCTB;
e pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX CHCTEMBI; pelaTh KBaJpaTHBIC
HEpaBEHCTBA C OMOPOi Ha rpaduyeckue npeacTaBiIeHusl.
OcHoBHbIe OHATHSA. UHCI0BBbIC QYHKIHH
Buinycknux nayuumes:
e T[IOHUMAaTh W WHCIOJB30BaTh (YHKIIMOHANBHBIE TOHATUS M S3BIK (TEPMHUHBI, CHMBOJIHYECKUE
0003HaYCHMUS);




CTPOMTH IpapKu dIEMEHTAPHBIX (DYHKIMN; UCCIEN0BATh CBOMCTBA YHCIOBBIX (DYHKIMK Ha OCHOBE
M3yUYEHHs TIOBEICHUS MX Ipa(uKoB;

MOHUMATh (PYHKITUIO KaK BaKHEHIITYI0O MATEMaTHYECKYIO MOEIb ISl ONMCAHUS ITPOLIECCOB U SBJICHHUN
OKpPYXXAIOIIEro MHUpa, MPUMEHATh (PYHKIMOHAIBHBIM $3bIK JUISI OMHMCAaHUS U MCCIEIOBAHMS
3aBHCUMOCTEH MeX 1y (PU3NIECKUMHU BEITUYHMHAMHU.

OnucarejbHas CTATHCTHKA
Buinycknux nayuumes:

HCIIOJIB30BaTh HpOCTGfIIHPIG CIIOCOOBI MMpEaACTaBJICHUA U aHaIn3a CTATUCTHYCCKUX JAHHBIX.

Cay4aiinble cOOBITHSI M BEPOSITHOCTH
BbInycCKHUK HAYYUTCS

HaxXOJUTb OTHOCUTCIIbHYIO YaCTOTY U BCPOATHOCTDH cnyqaﬁﬁoro CcOOBITHS.

KomOunaTopuka

BrinmyckHUK Hay4yuTCs pemiaTh KOMOMHATOpPHBIE 3a7aud Ha HAXOXJIEHHWE ducia OOBEKTOB WIIH
KOMOWHAIIHHA.

Harasignasn reomMeTpusi
Buinycknux nayuumes:

pacro3HaBaTb Ha 4YCPTCKAX, PUCYHKAX, MOACIIIX HW B OKpyXaromeM MHUPEC IUJIOCKHUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBHI;

pacmo3HaBaTh pPa3BEPTKH Kyba, MNPSAMOYTOJIBHOTO TapaUIeieuIeia, NPAaBHWILHOW MTHPaMUJIbI,
LIWJIUHIPA U KOHYCA;

CTPOUTH Pa3BEPTKH KyOa U MIPSIMOYTOJIHHOTO MapalIeIIeTUIIe/Ia;

OTpEeNATh MO JUHEHHBIM pa3MepaM pa3BEPTKH (UIYyphbl JIMHEHHBIE pa3Mepbl camoi (urypsl u
Ha000poT;

BBIYUCIIATH 00BEM IPSIMOYTOJIEHOTO TapajlIeIeuIe a.

I'eomerpuueckne purypsbl
Buinycknux nayuumes:

MOJIb30BAThCS SI3bIKOM T'€OMETPUHU JUIsl OMMCAHUS MPEIMETOB OKPYXKAIOIIEr0 MUPAa MU UX B3aUMHOTO
PacmoJIOKEHUs;

pacrno3HaBaTh U H300pakaTh Ha YePTEkKaxX U PUCYHKAX TeoMeTpuuecKue GUrypsl 1 ux KoHpurypauuu;
HAXOJUTh 3HAYCHUS JJIUH JTUHEHHBIX 3JIEMEHTOB (PUTYyp U MX OTHOLIEHUS, TPAJYyCHYIO MEpPY YIJIOB OT
0° mo 180°, mpumeHsist onpeIeIeH s, CBOWCTBA U IPU3HAKK (PUTYp M KX DJIEMEHTOB, OTHOLIIEHUS (DUTYP
(paBeHCTBO, MOJO0KME, CUMMETPHHU, TOBOPOT, MapajlieIbHbIA IEPEHOC);

OTepUpPOBaTh C HA4YaJIbHBIMU NOHATUSMU TPUTOHOMETPUHU U BBIIOJIHATH dJIEMEHTApHBIEC OTIEpalluy HaJl
(YHKIUSMH YTIIOB;

peliaTh 3aauM Ha J0Ka3aTelbCTBO, OMHUPAsACh HA W3YYEHHBIE CBOWCTBA (DUTYp U OTHOIICHUN MEXKIY
HUMU U IPUMEHSIS U3y4E€HHbIE METO/IbI JI0KA3aTeIbCTB;

pelIaTh HeCI0XKHBIE 3a]]a4l Ha IOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHHUS C TOMOIIIBIO
LHUPKYIS U JIMHEUKH;

pelarh nNpocTeiire IIaHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE.

N3mepenne reoMeTpu4ecKUX BeJTUYHH
Buinycknux nayuumes:

UCIOJIb30BaTh CBOMCTBA M3MEPEHUs JUIMH, IUIOLIA/Iel U yriIoB MpHU pelIeHUH 3aJad Ha HaXOKJeHUE
JUTUHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TYTU OKPY>KHOCTH, IPAaJyCHON MEpHI yIJia;

BBIUUCIIATH IJIOIIAH TPEYroJIbHUKOB, MPSIMOYTOJIbHUKOB, MapaieIorpaMMOB, Tpamneuuid, KpyroB u
CEKTOPOB;

BBIUUCIIATH JJIMHY OKPY)KHOCTH, JJIUHY IyT'H OKPYXHOCTH;

BBIUUCIIATH JAJMHBI JMHEHHBIX SJIEMEHTOB (UIYp U UX YIJIbI, UCHIOJIb3Ys (POPMYJIbI JTMHBI OKPY>KHOCTH
U JUTUHBI TyTH OKPY>KHOCTH, (POPMYJIBI TToIaAei Gpuryp;

pemaTh 3a/1a4d Ha JJOKa3aTelbCTBO C MCHOJIb30BaHUEM (OPMYIT UIMHBI OKPY)KHOCTU U JJIUHBI AyTU
OKpYXHOCTH, (popMyi miomaaeit puryp;

pelaTh NPaKTUYECKUE 33/1a41, CBSI3aHHbIE C HAX0XKICHHMEM IeOMETPUYECKUX BEJTMUMH (MCIIOJIb3YS IPU
HE00X0/IMMOCTH CIIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA).



Koopaunartsi

Buinycknux nayuumes:
®  BBIUMCIATH JUIMHY OTPE3Ka 10 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPAUHATHI CEPEIUHBI OTPE3Ka;
®  JCIOJIB30BaTh KOOPAUHATHBIM METOJ JUIsl U3yYEHHUS] CBOMCTB IIPSIMBIX U OKPYKHOCTEN




Pa3znen 4. TemaTHUYeCcKoe IJIAHUPOBAHUC.
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KaneH):[apHO- TEMATHIECCKOE IIJIAHUPOBAHUE

Ne | Koua- Tema 3ansaTust OcHoBHbBIE BH/BI 1eSITEJILHOCTH Y4aIINXCH Hara
n/n BO (3amanus B KUMe)
4acoB IUIAH pakr
1 1 Teopernueckue [IpoBogaT JI0Ka3aTeJIbHbIE paccyxaeHus,
aCTICKTHI OIICHUBAIOT JIOTHYECKYIO MPAaBUILHOCTD
(19 3apanune KMIM) paccyxJIeHHH, pacrno3HaroT OO0 YHBIC
3aKIIIOYCHUS

2 1 [Tnomanp Pacrioznator  reomerpuueckue  QuUTypel  Ha
MHOTOYTOJIbHUKA IUIOCKOCTH, PEIIAIOT IUIAHUMETPHUECKUE 3a1a4H
(18 3aganue KIMM) Ha HAXOXJICHUE TEOMETPUYECKHUX  BEJIWYHAH

(rutomianeit),  OCYIIECTBIAIOT ~ pacyeTbl IO
dbopmynam

3 1 Oynkuuu v rpadpuku | CTposT U YUTAIOT IpadUKKU pa3IuyHbIA QYHKIMM,
(11 3amanue KUM) | yurator rpaduku  (QyHKIOUE, ONKMCBIBAIOT C

NOMOIIBI0  (YHKIIMA pa3UYHbIE 3aBUCUMOCTH
MEXIy BEIHMYMHAMH, MHTEPIPETUPYIOT Trpaduku
3aBUCHMOCTEN

4 1 BepostHocTh Haxonsat BeposITHOCTH ciydailHBIX COOBITHI B
coObITHI MPOCTEMIINX pacueTax
(10 3amanue K1IM)

5 1 BepostHocTh Haxonsat BeposiTHOCTH ciyyailHBIX COOBITHI B
COOBITHI MPOCTEHUIINX pacyeTax
(10 3amanne KMIM)

6-9 4 [IpakTuxo- BrIMONHAIOT BBIUMCICHUS | TPEeoOpa3oBaHUA,
OpUEHTUPOBAHHBIE OCYILIECTBIISIOT MPAKTUYECKHE PACUEThI, CTPOST U
3a/laHus UCCIIEYIOT MaTeMaTH4eCcKue MOJIETIH,
(1-5 3aganue KMIM) | HCIIONB3YIOT MPHOOPETCHHBIC 3HAHUSA M YMEHUS B

NPAKTHYECKOHN AESITeIbHOCTH

10 1 Breruucnenus u Bremmonastor  apudMeTHUYecKue — IEHCTBHS  C
npeoOpa3oBaHus palMOHATILHBIMU YUCIIAMU, BBIYUCISIOT 3HAYCHUS
(6 3amanne KNM) YUCIIOBBIX BBIPAKEHUM, NEPEXONAT OT OJHOU

(dbopMBbI 3anMCcH YUCIIa K APYroi

11 1 Breruncnenus u Beimonastor  apudMeTHYeCKue — IEHCTBHS  C
npeoOpa3oBaHus palroHaIbHBIMU YHCIIAMU, BBIUUCIISIIOT 3HAYCHHUS
(6 3amanue KMM) YHUCIIOBBIX BBIPAKEHUHN, NEPEXOIIT OT OJIHOU

¢dbopMBbI 3anMcH YUCIIa K ApYroi

12 1 JleficTBUTEIbHBIC N3o0paxaroT yucina TOYKaMH Ha KOOPJIWHATHOM
qucna OpsIMOM, CPaBHUBAIOT JEHUCTBUTENbHBIC YHCIA,
(7 3amanue KMIM) BBITIONTHSIOT BBIYUCICHUS M TMPeoOpa3oBaHMs,

BBINOJIHAIOT MPUKUIKY PE3YJIbTaTa BHIYMCICHUH.

13 1 JlelicTBUTENBHBIE N300paxaroT uucia TOYKaMM Ha KOOPAWHATHOM
qucia OpsIMOM, CPaBHUBAIOT JIEHCTBHUTEJIbHbIE YHCIA,
(7 3amanune KMIM) BBIMOJIHAIOT BBIYMCICHUS M IpeoOpa3oBaHus,

BBINOJIHAIOT MPUKUIKY PE3YJIbTaTa BHIYMCICHUH.

14 1 IIpeobpazoBanus BbBINONHSAIOT BBIUMCIEHUS U HpeoOpa3oBaHUs
anreOpanyecKux apu(METHUECKUX  BBIPAKEHHH,  MPUMEHSIOT
BBIpAXXEHUI CBOMCTBa apU(PMETHUYECKUX KBaJpPaTHBIX KOpHEU
(8 3amanne KMM) JUIs IpeoOpa30BaHusl BBIPAKEHUN




15 [IpeobpazoBanus BbInosiHAIOT  BBIYMCIEHUS M NpeoOpa3oBaHUs
anreOpanyecKux apu(METHUECKUX  BBIPAKEHHH,  HPUMEHSIOT
BBIPAXKCHUI CBOMCTBA apU(PMETUYECKUX KBAJIPATHBIX KOPHEU
(8 3ananne KNMM) JUIsl IpeoOpa30BaHusl BBIPAKCHUN

16 YpaBHeHUs U Pewmraror nuHENHbIE M KBaJApaTHBIE YPAaBHEHUS C
HEpPaBEHCTBA OJIHOU IIEPEMEHHOM
(9 3ananne KNMM)

17 YpaBHeHHU U Pemraror nuHeElHbIE W KBaJApaTHBIE YPAaBHEHUS C
HEpPABEHCTBA OJHOU IIEPEMEHHOM
(9 3apanne KMM)

18 [IpakTnueckue OcymiecTBiIOT ~ pacueTsl 1o (opmynam,
pacueTsl 1o BBIPAXKAIOT 3aBUCUMOCTH MEXJy BEJIUYMHAMU,
bopmynam BBIUHCIISIOT 3HAYEHUSI YUCIIOBBIX BbIPAXKEHHUM
(12 3amanue KIIM)

19 [IpakTuueckue OcymiecTBIsSIIOT ~ pacueTel 1Mo dopMmyiam,
pacueTsl 1o BBIPAXKAIOT 3aBHCUMOCTH MEX]y BEJIUYMHAMH,
bopmynam BBIUHCIISIOT 3HAYEHMSI UNCIIOBBIX BBIPAYKEHUI
(12 3amanue KIM)

20 Cucremsl HepaBeHCTB | Pemaror HepaBeHCTBA ¢ OJAHOW MEPEMEHHOM U UX
(13 3amanue KMUM) | cucrembl

21 Cucremsl HepaBeHCTB | Pemaror HepaBeHCTBA ¢ OJHOW MEPEMEHHOM U UX
(13 3aganue KIMM) CHCTEMBI

22 I'eomerpuueckue Pacnioznator  reomerpuueckue  QuUrypsl  Ha
¢burypsl. J{TuHbL IJIOCKOCTH, PEUIaloT IUIAaHMMETPUYECKUEe 3aJa4uu
[Tnomamu uryp Ha HaXO0KJCHUE NeOMETPUUYECKUX BEIUYUH (IJIUH,
(15 3aganue KUM) | yruioB), mioimaziei Gpuryp

23 ['eomeTpuueckue Pacmo3nator  reomerpuveckue  GUTYpHl  Ha
¢urypsl. JJnuHbL. IUIOCKOCTH, PELIAOT IUIAHUMETPHYECKUE 3aJaud
[Tnomamu uryp Ha HaXO0KJICHUE NeOMETPUUYECKUX BEIMYUH (IJIUH,
(15 3aganue KUM) | yruioB), miomaziei Gpuryp

24 I'eomerpuueckue BeinmosHseTr  IEHCTBUS € T€OMETPUYECKUMMU
¢burypsl. Yrisl (16 (Gurypamu, pemaroT IaHUMEeTPUYECKUe 3a/1a4u Ha
3aganue KMM) HaXO0KJCHHUE T€OMETPUUYECKUX BEJIMYUH (YTJI0B)

25 I'eomerpuueckue BeinmosiHseTr  IEHCTBUSA € T€OMETPUYECKUMM
¢burypsl. Yrisl (16 (Gurypamu, pemaroT nIaHUMeTpUYecKre 3a1a41 Ha
3aganue KMM) HaXO0KJICHUE T€OMETPUUYECKUX BEJIMYMH (YTJI0B)

26 I'eomerpuueckue Pacno3naror  reomerpuueckue — QuUrypsl  Ha
¢urypsel. Anunsl (17 | muiockocTy, pa3inyaroT UX B3aUMHOE MOJI0KEHUE,
3aganue KMM) nU300paXkaloT reoMeTpudeckue (QUrypsl, pelaroT

IUIAHUMETPUYECKHE 3a/ladd  Ha  HAXOXKICHHE
IreOMETPUYECKUX BEIUYHUH (IJIUH, YIIIOB)

27 I'eomerpuueckue Pacno3naror  reomerpuueckue  QuUrypsl  Ha
¢urypsel. Anunsl (17 | IuiockocTy, pa3nuyaroT UX B3aUMHOE MOJIOKEHUE,
3aganue KMM) nU300paXkaloT reoMeTpudeckue (Urypsl, perarT

IUTAHUMETPUYECKHE 3a/ladl  HAa  HAXOXKICHHE
reOMEeTPUYECKUX BEIUYHUH (IJIUH, YIIIOB)

28 [TocnenoBarensHOCTH | Pacnio3HaroT apudMeTHuecKue U reOMeTpHUECcKue
U IPOTPECCUU IIPOrPECCUH, PELIAIT 3aJaud C INPUMEHEHUEM
(14 3amanue K1IM) dopMynbl 00IIEro 4ieHa U CyMMBlI HECKOJIBKHX

YJIEHOB IPOTrPECCUH

29 Pa6ora ¢ KUM

(uacTtp 2)




30

Pa6ora ¢ KUM
(uactp 2)
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