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CoaepxaTtesibHbII pa3aet

OCHOBHOM OBPA3OBATEJBHON IMPOIPAMMOBI
CPEJTHEI'O OBIIIET'O OBPA3BOBAHUS

MyHununaisHOro 00111e00pa30BaTEILHOTO YUPEKICHUS

«Jlecoropckas cpeHss KO

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPE/IMETA

MATEMATHUKA



HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydeOHOro mpeamera «MaTemaTtuka» 00€CIEUYHMBACT JOCTHIKEHHE
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS IpPOTrpamMMbl CpEOHEro ooOuero o0pa3oBaHud U
paspabortana Ha ocHoBe TpeOoBanuii @I'OC Kk pe3ynabTaraM OCBOCHHS MPOTPaAMMBI CPEIHEro
obmrero oopa3oBaHus, YTBEP)KICHHOTO MpUKa3oM MuHHCTEpcTBa MpocBerieHuss PO ot 17 mas
2012 1. Ne 413 “O06 yrBepxkaeHHH (GeaepaTbHOIO TOCYAAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHgapTa cpenHero oomero ob6pazoBanus”.  Ilpu 3ToM cogepxaHHe U IJIaHHUPYEMbIE
pe3ynbTaThl  paboueit mporpaMMbl  yueOHOro mpeamera «MaremaTuka HE HIXKE
COOTBETCTBYIOLIMX COJICPYKAHUS U IJIAHUPYEMBIX Pe3yJbTaToOB (erepaabHOi 00pa3oBaTeIbHON
IpoTrpaMMbl OCHOBHOTO 00mmiero o0Opa3oBaHusi, YTBEpKIECHHOW NpuKa3oM MuUHHUCTEpPCTBA
npocsenieHust PO ot 18 mas 2023 r. Ne 371 “O0 yrBepxxaeHnn QenepanbHOil 00pa3oBaTeIbHON
IPOTpaMMBbI CpeHEero oo1ero oopazoBanus’”.

PaGouass mporpamma yueOGHOro mnpeamera «MaremaTuka» cGOPMUPOBAHA C YYETOM
paboueii mporpaMMbl BOCTIUTAHUSI.

Peanusyercs 3a cuer 4acoB, MPEAYCMOTPEHHBIX YYCOHBIM IIJIJAHOM OCHOBHOI'O OOIIEro
obpazoBanus B oobeme 172 4., B Tom umcie: 10 kimacce —136 4, B 11 kmacce — 136.

Conep:xanue Kypca « MaTeMaTHKa: ajrefpa u Ha4yajia MaTeMaTH4eCKOI0 aHAJIU3A,
reoMeTpus»

Anredpa. MHOTOWIEHBI OT OJJHOM MMEPEMEHHOW U X KOPHH. Pa3iokeHne MHOTOWICHA C LIEIBIMH
ko3 puIMeHTaMH Ha MHOKHUTEIIH.

KoMmrutekcHbIe yrca U UX reoMeTpudecKasl HHTeprnpeTanus. ApupMeTHuecKie 1eHCTBHS HaJ
KOMIIJIEKCHBIMH YHCJIAMU: CJIOKEHHE, BBIYMTAaHUE, YMHOKEHHE, AereHrne. OCHOBHas TeopeMa
anreOpsI (0e3 10Ka3aTeNbCTBA).

MaremaTtnueckuii ananus. OCHOBHbIE CBOMCTBA (DYHKIIMH: MOHOTOHHOCTD, TPOMEXYTKH
BO3PACTaHMA U YObIBaHMsI, TOUKM MAKCUMyMa U MUHUMYMa, OTPaHUYEHHOCTb (YHKIUI,
4ETHOCTh U HEYETHOCTD, IEPUOIUIHOCTD.

OneMeHTapHble GYHKIMU: KOPEHb CTENEHHU N, CTENICHHAs, TIOKa3aTeNbHasi, JorapupmMudeckas,
Tpuronomerpuyeckue GyHkuu. CBoiicTBa U rpauKy 3IEMEHTApHbBIX (QYHKLINH.

Tpuronomerpudeckue GopMyIbl IPUBEIEHUS, CI0KEHUS, IBOHHOIO yria.

[Tpocreiimue npeobpa3oBaHus BEIpAXEHH, COAEPKALUX CTENIEHHbIE, TPUTOHOMETPUYECKHE,
JorapuMuyuecKre U TMokaszareiabHble QyHKIUU. Pemenne cOOTBETCTBYIONUX TPOCTENRIIINX
ypaBHEHM. Pemenne mpocTelmx mokazaTesbHbIX U JOrapupMUUECKIX HEPaBEHCTB.

[Tonsitue o komno3zuuuu ¢yHkiuil. [lonsTie 06 o6paTHON QyHKIIMY.

[IpeoOpazoBanus rpadukoB GyHKIIHN: MapaUIeTbHBIN IEPEHOC, PACTSDKEHHE (CKATHE) BIOIb
OCH OpJIUHAT.

[Tonsitue o HenpepbIBHOCTU QyHKIUU. [IpoMeEKyTKH 3HAKOMOCTOSHCTBA HETIPEPHIBHOM
(GyHkuuu. MeToa HHTEpBaoB.



[TonsiTue o mpenene nmocaeaoBarenbHOCTH. CyMMa O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
IIPOrPECCHUH.

[TonsiTre 0 Mpou3BoIHON QYHKIIUU B TOUKE. DUBHUECKHUI M TEOMETPHUUESCKUN CMBICIT
pou3BOIHON. [Ipon3BOIHBIE OCHOBHBIX 3JI€MEHTapHBIX (PYHKIMA, Tpon3BoAHAs (PYHKIINH BUIA
y = f (kX + b). Ucnonp3oBanue MpoU3BOJHOM MPH UCCIICI0BAHUH (DYHKIUH, TOCTPOCHUN
rpa¢ukoB (mpocreimmue ciryyan). Mcrnonb3oBanue cBOMCTB (yHKIMN PU PEIIEHUN TEKCTOBBIX,
($U3MUeCKUX U TEOMETPHUYECKHX 3aja4. Penienne 3a1a4 Ha SKCTPEMyM, HaX0XKJICHHE

HanOOJIBIIEr0 1 HAUMEHBIIIETO 3HAYCHHH.

[TonsiTre 06 onpeneIéHHOM MHTErpaje Kak IO KpUBo- JUHEHHOH Tpanenun. Popmyna
Herorona—Jleiioanma. [lepBoodpaznas. [Ipunosxkenus onpeaenéHHOro HHTErpaa.

BeposiTHOCTB M cTatucTika. Beibopku, coueranus. bunomuanbubie kKoappuuueHTsl. bunom
Herotona. Tpeyronpuuk Ilackans u ero cBoicTBa.

Onpenenenue u npuMepsl ucnbsitanuil bepaymnu. @opmyiia U BEpOSITHOCTH YUCIIA YCIIEXOB B
cepuu ucnelTaHuil bepHymm. MareMaTnyeckoe 0’KMJaHUE YUCIIA YCIIEXOB B UCIIBITAHUH
bepnyim.

OCHOBHBIE IIPpUMCEPLI CHy‘I&ﬁHHX BEIMUMH. MaTeMaTHU4YECKOE OXKHIaHUE CHy‘l&ﬁHOﬁ BCINYHNHEIL.

HezaBucumocTts CJ'Iy‘IB.fIHBIX BEJIMYUH U COOBITHH. HpCI[CTaBJ'IeHI/IC 0 3aKOHE OOJIBIINX YHCEN
JJIA ITOCJICA0BATCIIBHOCTHU HE3aBHMCHUMBIX HCIIBITAaHHH. ECTeCTBeHHO-Hay‘IHLIC IIpUMC HCHUA
3aK0HAa OOJIBIIMX YHCETL.

I'eomerpus

Touka, mpsimMast ¥ IUVIOCKOCTh B ITPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUM U CIECACTBUS U3
HUX.

B3anmHOe pacnonoxeHue NpsAMbIX M IUIOCKOCTEH B ImpocTpaHCTBe. [lapamnenbHOCTh
OpsIMBIX M IUIOCKOCTEM B mpocTpaHcTBe. M300pa)keHne NpOCTEHUIINX NPOCTPAHCTBEHHBIX
¢uryp Ha mockocTH. PaccrosiHue Mexay Gpurypamu B IpOCTpaHCTBE. YTJIbl B IPOCTPAHCTBE.
[leprieHauKyYIApHOCTD NPSIMBIX U TUIOCKOCTEH. [Ipoeknus ¢urypsl Ha miockocTs. [IpusHaku
NEPIEHIUKYJIAPHOCTH NPSMBIX M IUIOCKOCTEM B mpocTpaHcTBe. Teopema o0  Tpex
NEPIEHIUKYIISPAX.

MHuororpanauku. [lapamnenenunen. CBoiicTBa NPSAMOYTOJIBHOIO IapauleIeIHUIENa.
Teopema Iludaropa B mpoctpanctBe. [lpusma u nupamupa. [lpaBuibHas nupamuaa u
npaBuibHas npusma. [Ipsmas nupamua. S1€eMeHTH IPU3MbI M TMPAMHU/IBI.

Tena BpamieHus: HMIMHIP, KOHYC, cdepa M map. OCHOBHBIE CBOMCTBa MHPSIMOTO
KPyroBOro LHWJIMHApPA, MPSIMOro KpyroBoro KoHyca. M3o0pakeHue Ten BpalleHHs Ha
wiockoctH. [IpencraBnenre 00 ycedeHHOM KOHYcCe, CEYeHHMs KOHyca (mapajuielbHoe
OCHOBAaHUI0O U TMPOXOASIIEe uYepe3 BEpUIMHY), CEYeHUS UWIuHApa (MapajUielibHO H
NEPIEHIUKYIIIPHO OCH), CEUEHUs 11apa. Pa3BepTka WINHIpPA U KOHYCA.

[Tpocreiimye kKOMOMHAIIMY MHOTOIPAaHHUKOB M T€J BPaLEHUs MKy cO00i.

Bbruncnenue 5I€MEHTOB MPOCTPAHCTBEHHBIX (uryp (p€Opa, aMaroHanu, YIJIbI).
[Inomanes MOBEPXHOCTH MPaBUIBHOM NHUPAMHABI W TOpaBWIbHOW mnpu3Mmel. [lmomans
MOBEPXHOCTH MPSAMOTO KPYroBOro LMJIMH/PA, PSMOT0 KpyroBoro KoHyca u mapa. [lonstue o6
00béme. O0BEM TUpamMubl U KOHYCA, MPU3MBI U UIuHIApa. O0BEM 1Iapa.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHHE MEXKIy IUIOUIaIIMU MOBEPXHOCTEH WU
00BéMaMHu ITOJOOHBIX TEI.



JIBU>KEHHsT B IIPOCTPAHCTBE: MApAJUICIIBHBIA IIEPEHOC, LEHTPAJIbHAs CUMMETpPHS,
CUMMETpHUSI OTHOCHUTEJIBHO IIOCKOCTH, mnoBOpoT. CBoiictBa JBWeHHUU. [IpuMeHeHue
JBHKEHHUU IIPU PELLICHUH 3a/1a4.

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE

CyMMa BEKTOpPOB, YMHOXXEHHME BEKTOpa Ha YHCJIO, YIrojd MeXAy BEKTOpamu.
Konnuueapusie 1 kKoMIuianapabsie BEeKTOphI. CKaisipHOe MpoMU3BEACHUE BEKTOPOB. Teopema o
pPa3OKEHUM BEKTOpa II0 TPEeM HEKOMIUIaHApHBIM BekTopaMm. CKalsipHOE MPOU3BEICHHE
BEKTOPOB B KoopauHaTax. [IpuMeHeHHe BEKTOPOB MpH PEIICHUWU 3aJad Ha HaXOXKICHHE
pPacCTOSIHUH, JTMH, TUIOLIAACeH 1 00BEMOB.

VYpaBHEHHE TUIOCKOCTH B IIPOCTpPAHCTBE. YpaBHEHHE chephl B mMpocTpaHcTBe. DopMyna
JUISL BBIYMCIICHHS] PACCTOSTHUSI MEXY TOUKaMU B IIPOCTPAHCTBE.
I[lnanupyeMsbl pe3yabTaThl 0CBOCHHSI YUeOHOr0 npeaMera « MaremaTuka: ajareopa u

HavYa/ia MATEMATHICCKOI'0 aHAJ/IN3a, reOMETPUA»

PabGouas mporpamma oOecreynBaeT JOCTHIKEHHE CIEIYIOIIMX pPE3yJbTaTOB OCBOCHUS
00pa30BaTeLHON MPOTrPaMMEBI CPEIHETO 00IIIero 00pa3oBaHUs:

JInuHOCTHBIE:

1) c(hOpPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU; KPUTUYHOCTb MBILUJICHUS, yMEHHE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUA, OTJINYATDH FI/IHOTGBy oT (baKTa;

2) TOTOBHOCTB M CITOCOOHOCTh BECTHU Auajor ¢ ApyrumMu JroaAbMu, 10CTUTATh B HEM
B3aMMOIIOHUMAaHHsA, HAXOIHTb 06HII/IG eI 1 COTPpYAHNYIATh IJI UX JOCTUKCHUS,
3) HAaBbIKU COTPYAHHUYCCTBA CO CBEPCTHUKAMU, JETbMU MJIAJIICTO BO3pacTa, B3pOCJIbIMU B

00pa30BaTeNbHOM, 001IECTBEHHO MOJIE3HOM, YyUeOHO-UCCIIe10BATEIbCKON, IPOEKTHON U APYTUX
BUJAX JI€ATEIILHOCTH;

4) TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOLIEHHE K HETIPEPhIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIIHON PO eCCHOHATBEHON U 0OIIIECTBEHHOM JESTENHHOCTH,

5) ACTETUYECKOE OTHOIIIEHUE K MUY, BKIIOUasi ICTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPYECTBA;
6) OCO3HAaHHBIN BBIOOP Oyayiel mpodeccuu 1 BO3SMOKHOCTEN peanu3alud COOCTBEHHBIX

JKHU3HCHHBIX IINIaHOB; OTHOIICHUEC K HpO(l)CCCI/IOHaJII)HOfI JACATCIIBHOCTH KaK BO3MOXXHOCTH
y4acTHs B PELICHUH JINYHBIX, OOIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooiieM.

MeranpeamerHbie:

1) YMCHHUEC CaMOCTOATCIIBHO OMMPEACIIATE HCIIN ACATCIIBHOCTU U COCTABJIATD ITJIAHbL
JESATEIIBHOCTH; CAMOCTOATEIBHO OCYIIECTBIIATh, KOHTPOJINPOBATH U KOPPEKTUPOBATH
ACATCIIBHOCTE, HMCIIOJB30BATh BCC BO3MOXKHBIC PECYPCHI JJIA JOCTUIKCHUA ITOCTABJICHHBIX uenef/i
U peasin3aliuy IJIaHOB JIEATeIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYaIUsX;
2) yYMEHHE MPOIYKTUBHO 00IATHCS U B3aMO/IEHCTBOBATh B MPOIIECCE COBMECTHOM
NeSITebHOCTH, YIUTHIBATD MO3HUIMHU APYTUX YUaCTHUKOB JIESATEIBHOCTH, 3PPEKTUBHO
paspemiaTh KOH()IUKTHI,

3) BJIaJIeHHE HAaBbIKAMHU TI03HABATEIbHON, Y4eOHO-UCCIE10BaTEIbCKON U IPOEKTHON
ACATCIIBHOCTH, HABbIKaAMU Pa3pCIICHUA np06neM; CHOCOOHOCTH ¥ TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX
METOJIOB MO3HAHHUS;

4) TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATENbHOM HH(OPMAIIMOHHO-TIO3HABATEIbHON
ACATCIIBHOCTH, BKIIIOYasd YMCHUE OPUCHTUPOBATHCA B PA3JIMUYHBIX UCTOYHUKAX I/IH(i)OpMaHI/II/I,



KPUTUYECKH OIICHWBATh U UHTEPIPETHPOBATH HHPOPMAIIUIO, TTOIY4AEMYIO U3 PA3TUYHBIX
HCTOYHHKOB;

5) YMEHHUE UCIIOIB30BaTh CPECTBA HH(POPMALIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUI
(manee — MKT) B perieHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3aJ]1a4 C
coOnrofeHreM TpeOOBaHUI IPTrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeH s, MPaBOBBIX M STHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON OS30MaCHOCTH;

6) BJI/ICHUE SI3BIKOBBIMM CPEJICTBAMU — YMEHME SICHO, JOIMYHO U TOYHO M3JIararb
CBOIO TOUKY 3PEHHUs, UCII0JIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;
7) BJIaJICHHE HAaBBIKAMHU TIO3HABATEILHON Pe(PICKCHH KaK OCO3HAHUS COBEPIIAEMbIX

JEUCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMM, IPAHUL] CBOErO 3HAHUS
Y HE3HAHWs, HOBBIX IIO3HABATENIbHBIX 331a4 U CPEACTB MX JOCTHIKCHUS.

IIpeameTHbIe

IIpeameTHbIE pE3ynbTaThl OCBOCHUS MHTETPUPOBAHHOIO Kypca MaTEMaTUKH OPUEHTUPOBAHBI HA
(bopMHpOBaHUE LIETOCTHBIX MIPEICTABICHUNA 0 MUpPE M 001IeH KyJIbTypbl 00y4YaroIuXcsl MyTéM
OCBOEHUS CUCTEMATUYECKUX HAYUHBIX 3HAHUW U CIIOCOOOB JEHCTBUN Ha METalpeIMETHON
OCHOBE, a NPEIMETHBIE PE3yIbTaThl OCBOEHUS Kypca areOpbl M Hayaja MaTeMaTHu4ecKoro
aHayIM3a Ha 0a30BOM ypOBHE OPUEHTHPOBAaHbI HA 0OECTIEUeHUE IPEUMYIIIECTBEHHO
0011e00pa30BaTeIbHOM 1 OOILEKYIBTYPHOM MOAr0TOBKU. OHU Mpea- NoJararoT:

1) c(OPMHPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KaK YaCTH MUPOBOW KyJIbTYpPHI H O
MecTe MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3ALIMHU, O CIIOCO0aX OMUCAHUsA HA MaTeMaTH4YeCKOM
A3BIKE SABJICHUN PEAJIbHOTO MUPA;

2) c(OPMHUPOBAHHOCTH MPE/ACTABICHUI O MaTEMAaTUYECKUX IMOHATUAX KaK O BayKHEHIINX
MaTEMaTHYECKUX MOJEISIX, TO3BOJISAIOIINX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCHI U SIBJICHUS;
IIOHMMAHHE BO3MO>KHOCTH aKCHOMAaTU4ECKOI0 IOCTPOCHUSI MaTEMaTUYECKUX TEOPHIA;

3) BJIAJICHUE METOJIAMH JI0KA3aTENIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX IPUMEHSTb,
IIPOBOAMTD JOKA3aTENIbHBIE PACCYXICHUS B XOJI€ PELICHMS 3a/1a4;
4) BJIAJICHUE CTAaHAAPTHBIMU NPUEMAMHU PELICHUS PALMOHAJIBHBIX U UPPALMOHAIBHBIX,

MMOKa3aTCJIbHbIX, CTCIICHHBIX, TPUT'OHOMETPUUYCCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTEM;
HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX IPOTrpaMM, B TOM YUCJIIC IJId 110- MCKa IIYTH
pelmieHuss W HWIUIIOCTpAlUuH PCIICHUSA ypaBHCHI/Iﬁ N HCPABCHCTB;,

5) c(hOpMHUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX, UJIEIX U METO/IaxX
MaTeMaTU4YeCcKOro aHaJn3a;
6) c(hOpMHUPOBAHHOCTD MPEACTABICHUH O MPOIECCaxX U SBJICHUSIX, UMEIOIINX

BEPOSITHOCTHBIHM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MUpE, 00
OCHOBHBIX MOHSATHSIX 3JIEMEHTAPHOM T€OpUU BEPOATHOCTEN; CPOPMUPOBAHHOCTH YMEHUI
HaXOJIUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBI- THH B MPOCTEHIIMX MPAKTHUECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTUKU CIIy4alHbIX BEJINYMH;

7) BJIaJICHUE HABBIKAMU UCIIOJIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IPU PELICHUU
3az1a4.

Aure0dpa 1 Ha4YaJIa MATEMAaTHYECKOI0 aHAJIN3a
JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH
Buinycknux nayuumes:
omepupoBaTh Ha 0a30BOM YpOBHE: MOHATHUSMHU: KOHEUYHOE MHOXKECTBO, OECKOHEUHOE
MHOKECTBO, YHCJIOBBIE MHOXECTBA HA KOOPAMHATHOW NPSAMOM, OJJIEMEHT MHOXECTBA,
MOJIMHO’KECTBO, TIEPECEUCHNE U 00bETMHEHNE MHOXKECTB, OTPE30K, HHTEPBAJI;
HaxOJUTh TIEPEceUeHUe M OOBEIMHEHUE JBYX MHOXECTB, MPEJCTABICHHBIX Tpaduuecku Ha
YHUCJIOBOU MIPSIMOM;
CTPOMTh HAa YHCIOBOW TPSMOM MOAMHOXKECTBO YHMCIOBOTO MHOXECTBA, 3a/IaHHOE
MPOCTEUILNMHU YCIOBUSIMU;
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OIEpUpPOBaTh MOHATHUSAMU: YTBEPXKACHHE (BBICKA3bIBaHWE), OTPULAHHME YTBEPKIACHMUS,
UCTUHHBIE U JIOXKHBIE YTBEP)KICHUSA, CIEJICTBHE, YACTHBIA Ciydail OOILIEro yTBEp:KAEHU,
KOHTpIIPUMED;

pacrio3HaBaTh JIO)KHBIE YTBEpP)KIEHMs, OIIMOKM B PACCYXKAEHUSAX, B TOM 4YHCIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYIHX Y4€OHBIX NIPEIMETOB:

HCIIOJIB30BaTh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOMN IIPSIMOW;

IIPOBOJIUTH JIOTUYECKHUE PACCYKICHUS B CUTYallUsIX [TIOBCEIHEBHON KU3HH.

Yucsa u BbIpaKeHUs
Buinycknux nayuumes:

OIEpUPOBATh MOHATUSMU: HATypalbHOE U II€JI0€ YHUCIO, JEIMMOCTh YHCE, OOBIKHOBEHHAs
Ipo0b, JecsaThUYHas JIpoOb, PAMOHATBLHOE YHCIIO, MPPAIMOHAIBHOE YHCIO0, HPUOIMKEHHOE
3HAYCHUE YUCIIA, YaCTh, A0JIS, OTHOLICHHUE, IPOLIEHT, MacITal;

ONEepUPOBATH MOHATUSAMU: JOrapudM 4YKciia, TPUTOHOMETPUYECKasi OKPY>KHOCTb, TpajycHas
Mepa yIa, CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB, UMEIOIIMX ITPOU3BOJIbHYIO BEIIMYHHY;

BBITIONHATh apuMeTnyeckue ACUCTBUA C LEIbIMA U PAIlMOHATBHBIMU YHCIAMH, COYETas
YCTHBIE U MUCbMEHHBIE IPUEMBI, IPUMEHSS IPU HEOOXOIMMOCTH BHIYUCIUTENBHbIE YCTPOMCTBA;

BBIIIOJHATh HECJIOXKHbBIE IPEOO0pPa30BaHUs YUCIOBBIX BBIPAKEHUM, COAEpXkKalllUX CTEIEHU
qrcel, KOPHU U3 YHUCe, Torapu(Mbl YHCET;

CpaBHMBaTh palMOHAJbHBIE YHCIA MEXIY COOOW, CpaBHHBATh C PALMOHAJIBHBIMU YUCIAMU
3HAYEHUS LEJbIX CTENEeHeN Ynces, KOpHel HaTypajdbHOU CTETNeHU U3 YHUCEll, TOTapu(hMOB YHCET
B IIPOCTBIX CIIyYasiX;

M0JIb30BaThCS OLEHKON M MPUKUJIKON MTPU MPAKTUYECKUX pPACUETaX;

n300paxaTh TOYKAMH Ha KOOPAMHATHOM MPSMOW ILIeNble W palMOHAIbHBIE YMCTA; IIeJIbIe
CTETICHU YHUCEell, KOPHHU HATYPaIbHOHN CTENICHN U3 YMCEll, JIOTapru(MBI YHCET B MIPOCTHIX CIIydasx;

BBINOJIHATh HECIOXKHBbIE NpeoOpa3oBaHUS LENbIX U ApOOHO-pallMOHATIBHBIX OYKBEHHBIX
BBIPAKECHHI;

BBIPAKATh B IIPOCTEHIINX CIIy4asX U3 PABEHCTBA OJHY IIEPEMEHHYIO Yepe3 ApYrue;

BBIUUCIIATh B MPOCTHIX CIy4yasiX 3HaYEHUs] YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIIS
HEO0OXOMMBIE MOJCTAHOBKU U TTPeoOpa30BaHMUS;

n300pakaTh CXeMaTHUYECKU YTroJl, BEJIMYMHA KOTOPOTO BBIPaXKEHA B Tpalycax;

OLICHMBATh 3HAKM CHHYCA, KOCUHYCA, TAHT€HCA KOHKPETHBIX YIJIOB.

B noBceHEBHOI KW3HU U IIPU U3YYEHUU JPYTUX YISOHBIX ITPEIMETOB:

BBINIOJHATh JACUCTBHS C YHUCIOBBIMH JaHHBIMHU IIPU PELIEHUM 337ad IPaKTUYECKOTO
XapakTepa, HCHOJb3YysS NpU HEOOXOAMMOCTH CIpPABOYHBIE MaTe€pUalibl U BBIYUCIUTEIbHBIC
YCTPOMCTBA;

COOTHOCUTBH pealIbHble BEIMUYUHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIEr0 MHpa C HX
KOHKPETHBIMHU YHCJIOBBIMU 3HAYEHUSIMY;

HCIIOJIb30BAaTh METOABl OKPYIVIEHWS W TPUKUIKM TPU PEUICHUMM NIPAKTUYECKHUX 3aaady
MMOBCEIHEBHOW KU3HU.

YpaBHeHUs M HEPABEHCTBA
Buvinycknux nayyumes:

pelaTh JIMHENHbIE YPaBHEHUS U HEPABEHCTBA, KBAJPATHBIE YPABHEHNUS;

peuathb JorapupMUUEcKie U oKa3aTelbHble ypaBHEHHS BUA

,  (rme d MoXXHO TIpeACTaBUTh B BHUJAE CTCIIEHHM C OCHOBAaHHWEM d) U  HEPaBEHCTBA
Buja , (rae d MOKHO NIPEACTaBUTh B BUJE CTETICHH C OCHOBAHUEM @),

MIPUBOAUTH HECKOJIBKO IPUMEPOB KOPHEH TPUTOHOMETPUUYECKOTO YPaBHEHUS BUIA
, Tie a — TabJIU4YHOE 3HaYeHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (DYHKIIHH.



B moBcenHeBHOW XW3HU W TMPH H3YyYEHUH APYTHUX YYEOHBIX MPEIMETOB COCTABIATH U PEIIATH
YPaBHEHMsI, CUCTEMBb] YPaBHEHUH IPU PELICHUU HECI0KHBIX IPAKTUYECKUX 3aau.
DOyHKUUHA

Buinycknux nayuumcsi:

OIIEPUPOBATh MOHATHAMU: 3aBUCUMOCTh BEJIMYUH, (PYHKIUSA, apryMEHT U 3Ha4eHuEe (yHKIINH,
o0acTh OmpeAeraeHus M MHOXKECTBO 3HAaueHUM (yHKIMM, rpaduK 3aBUCUMOCTH, Tpaduk
bynkunu, Hynu QyHKIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pACTaHUE M YObIBAaHHE (DYHKIHH
Ha YHUCIIOBOM IIPOMEKYTKE, HauOoJibllee M HauMEHbIlee 3HA4YeHUs (YHKLUUU HAa YHCIOBOM
NPOMEXYTKE, TIEPUOIUecKast GyHKIHUs, TIEPHOL,;

ONEpUpPOBaTh IMOHATUSAMU: IpsiMass M oOpaTHas MPONOPLHUOHAIBHOCTh, JIMHEHHad,
KBaJpaTU4Has, JorapupMuuecKas 1 rnokasareiabHast QyHKIHH, TPUTOHOMETPUYECKUE (PYHKIIMUH;

pacno3HaBath rpaduku QyHKOHA NOpsMO U OOpaTHONW MPOMOPIMOHATBHOCTH, JWHEHHOM,
KBaJPaTUYHOM, IOKa3aTeIbHOM, JIOrapu@MUUYECKOH M TPUTOHOMETPUYECKUX (QYHKUUH U
COOTHOCHTD UX C (JOpPMyJIaMu, KOTOPBIMU OHH 3a/1aHbI;

HaXOJUTh 110 rpaduKy NpuOIMKEHHO 3HaUeHUs (PYHKIUI B 3a/JaHHBIX TOUYKAX;

OlpeneNATh 10 TpapuKy cBoiicTBa (YHKUMM (HYJIH, HOPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE ¥ HAUMEHbILINE 3HAYCHUS U T.I1.)

CTPOUTH 3CKM3 Tpaduka (YHKIMH, YJOBICTBOPSIOIIEH NpPUBEAEHHOMY HAOOpY YCIOBUM
(MPOMEXYTKH BO3pacTaHUsl W YOBIBaHHs, 3HAaueHHWE (YHKIMH B 33JaHHOW TOYKE, TOYKH
9KCTPEMYMOB).

B moBcenHEBHOMN JKHU3HU U TPH U3yYECHHH JAPYTHX YY4eOHBIX MPEIMETOB ONPEACNATH MO Trpaduxkam
CBOWCTBA peallbHBIX IPOLECCOB M 3aBUCUMOCTEH (HAauOOJbIIME W HAUMEHbIIUE 3HAYCHMS,
NPOMEXYTKH BO3PAaCTaHUs M YOBIBAaHUS, NMPOMEKYTKH 3HAKOIOCTOSHCTBA, MEPHOA, W T.IL.),
UHTEPIPETUPOBATH CBOUCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKOM CUTyallUH.

DJIeMeHThl MaTeMaTHYeCKOI0 AHAIN3a
Buinycknux nayuumcsi:

OIEepPUPOBATH MOHATUSAMU: TPOU3BOHAS (GYHKLIMU B TOUKE, KacaTelbHas K rpaduky QyHKIMH,
MPOU3BOIHAS (PYHKIINH;

OTNpeAeNATh 3HAYEHUE MNPOU3BOAHONM (YHKIMU B TOYKE MO H300paKEHUIO KacaTeJbHOM K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

pelaTth HEeCJIOKHBIE 3a7aul Ha NMPUMEHEHHE CBSI3U MEXIY NMPOMEKYTKAMU MOHOTOHHOCTH U
TOYKaMHU 3KCTpeMyMa (QYHKIHHU, C OJHOH CTOPOHBI, M MPOMEXYTKAMHU 3HAKOMOCTOSHCTBA U
HYJISIMU TIPOM3BOJHON 3TON (QYHKIIUU — C APYTOM.

B noBceHEeBHOI KW3HU U IPU H3YYSHHUU APYTUX YISOHBIX IMPEIMETOB:

MOJIb3YACh IpadpuKaMu, CPABHUBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILICHUS, YBETUUECHUS
U T.II.) WIM CKOPOCTH YyOBbIBaHUS (TMAA€HMsI, CHM)KEHUS, YMEHBLIEHHS U T.[I.) BEJIUYUH B
peaJIbHBIX IpoLeccax;

COOTHOCUTh TpadUKH pealbHbIX MPOIECCOB U 3aBUCHUMOCTEH C€ UX OINUCAHUSIMU,
BKJTIOYAIOIUMH XapaKTEPUCTUKU CKOPOCTH M3MEHEHHs (OBICTPBII POCT, IJIAaBHOE MOHMKEHUE U
T.1L.);

UCIOJIb30BaTh TpapUKU peanbHBIX MPOLECCOB Il PEHICHUS HECIOXKHBIX MPUKIAIHBIX
3a1au
CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH , JIOTHKA U KOMOMHATOPUKA
Buinycknux nayuumcsi:

OINEepPUPOBATH OCHOBHBIMHU ONHCATEIBHBIMU XapaKTEPUCTHUKAMH YHCIOBOro Habopa: cpeaHee
apudmeTnyeckoe, MeraHa, HanooJbIIee U HaMEHbIlIee 3HAUCHMUS,

OINEePUPOBATH TMOHATHSMU: YACTOTa U BEPOSTHOCTh COOBITHS, CIy4alHBIH BBIOOP, OMBITHI C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

BBIYHUCIISITH BEPOSATHOCTH COOBITHI HA OCHOBE IMOJICUYETA YUCIIA HCXOIOB.

B noBceaHeBHON KU3HU U NIPU U3YUEHUH IPYTUX TPEIMETOB!



OIICHWBATh, CPABHUBAThH U BBIYHCIIATH B MPOCTHIX CIydasX BEPOSATHOCTH COOBITHH B pealbHOU
KU3HU;
9UTaTh, COTOCTABJIATh, CPAaBHUBATh HMHTEPIPETUPOBATH B TIPOCTHIX CIIydasx pealbHbIC
JTaHHbBIC, TIPEJICTABJICHHBIC B BHJIC TAOJIHII, TUarpamMm, rpaduKoB.
TekcTOBbBIE 321241
Buoinycknux nayuumes:
penIaTh HECIOKHBIE TEKCTOBBIC 3a/1a4 PAa3HBIX THUIIOB;
aHAJIM3UPOBATH YCJIOBUE 3a]1a4d, CTPOUTH JUIsI €€ PEIICHUSI MAaTeMAaTUYECKYIO MO/IEIIb;
MOHMMATh M HCIIOJIb30BATh JUIS PEUICHHUS 3ajadd HWH()OpMAIHIO, MPEACTABICHHYIO B BHIC
TEKCTOBOW M CUMBOJIBHOM 3aITUCH, CXEM, Ta0JIUI, TUarpaMM, Tpad)uKoB, pUCYHKOB;
JIEHCTBOBATH IO aJITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBUU 33]1a4H,
HCII0JIb30BATh JIOTHYECKUE PACCYKICHUS MPU PEIICHUH 3a/1a4H;
paboTtath ¢ U30BITOYHBIMH YCIIOBUSIMH, BBIOMpAs U3 Bcell MH(POpPMALIUU JJaHHbIE, HEOOXOAUMBIE
JUTSI PEIICHUS 3a/1a4H;
OCYIIECTBIISITh HECIOKHBIN MEpeOOp BO3MOXKHBIX PEIICHHH, BHIOUPAst U3 HUX ONTHMAaJIbHBIC 10
KpUTEpUsIM, CHOPMYIUPOBAHHBIM B YCIIOBUU 33]1a4H;
AQHAJM3UPOBATh U WHTEPIPETUPOBATh TOJYYCHHBIC PEIICHUS B KOHTCKCTE YCJIOBHUS 3a/lauH,
BEIOMpas penicHHsI, HEe IPOTHBOPEYAITNE KOHTEKCTY;
pelaTh 3aJa4i Ha pacyeT CTOMMOCTH ITOKYIIOK, YCIIYT, MOE30K U T.I1.;
pelaTh HECIOKHBIC 3allaud, CBS3aHHBIC C JIOJIEBBIM YYacTHEM BO BIaJcHHH (DUPMOH,
MPEIPUITHEM, HEBIKUMOCTHIO;
peliarh 3a7adyd Ha IPOCThIC TMPOICHTHI (CHCTEMBI CKHIOK, KOMHCCHS) M Ha BBIYHCIICHHE
CJIOXHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB, UTIOTEK;
pemarh TPAKTHYECKUE 3a7adyd, TPEOYIOIIME HCIOIb30BAHUE OTPHIATEIILHBIX YHCEN: Ha
OTIpe/ICNICHUE TEMIIepPaTyphl, IOJIOKCHHUS Ha BPEMEHHOW ocH (0 Hamed 3psl U IOocIe),
TITyOMHBI/BBICOTHI, HA IBHKEHUE JICHEKHBIX CPEACTB (MIPUXOA/PACXO) U T.IL.;
MCIIONIb30BaHNE TIOHATHS MacIiTala JJig HaXOKICHHs PacCTOSIHUM U JUIMH Ha KapTax, MiIaHax
MECTHOCTH, IJIaHAX MTOMEIIEHUH, BBIKPOKaX, TP paboTe Ha KOMITBIOTEPE H T.I1.
B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTHX TPEIMETOB:
e pemIaTh HECJIOXKHBIC MPAKTHUECKUE 33]]a9H, BO3HUKAIOIINE B CUTYAIUSIX TOBCETHEBHON
JKU3HH

I'eomerpus

Buvinycknux nayuumces:
OTIEPUPOBATH MOHATUSIMH: TOUKA, MPsIMasi, TUIOCKOCTh, MapauIeIbHOCTh U MEePIICHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEH;
pacmo3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHUKOB (MIpH3Ma, MNUPAMHA, MPSIMOYTOJbHBIN
napajuiesenumnes], Ky0) u Ten BpamieHus (KOHYC, MIIUHIP, chepa U map);
n300paxarh u3ydaemble GUTYPHI OT PYKH U C IPUMEHEHUEM UYEPTEIKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIC) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKYy, CHU3Y;
U3BIIEKAaTh WH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpaX, MPEJACTABICHHYIO HA
YepTeKax U PUCYHKaX;
NpUMEHATH Teopemy [ludaropa nmpu BEIUMCICHUN DJIIEMEHTOB CTEPEOMETPHUECKUX UTYD;
HaXOAUTh OOBEMBI U MIIOMIAAN TOBEPXHOCTEH MPOCTEUIITNX MHOTOTPAHHUKOB, TENl BPAILIEHUS C
npuMeHeHueM Gopmyi;

B noBcenHeBHOM KU3HU U IPU U3YYEHUHU JPYTUX MPEIMETOB:
COOTHOCUTH aOCTpPaKTHBIE TE€OMETPUYECKHE TOHATHS U (aKThl C peaTbHBIMU JKU3HCHHBIMU
00BEKTaMU U CUTYAIHSIMU;



UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (UTYp AJIS PELICHUS THIOBBIX
3a[a4 MPaKTUYECKOTO CONEPIKAHNUS;

COOTHOCHTB IUIOIIA/IM IOBEPXHOCTEH TeT 0AMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;

COOTHOCHUTH 00BEMBI COCYI0B OJJMHAKOBOM (DOPMBI PA3IMYHOrO pa3mepa;

OLIEHUBaTh (POPMY MPABUIBHOTO MHOTOTPaHHUKA IOCJE CIWJIOB, CPE30B U T.N. (OIpEnesiTh
KOJIMYECTBO BEPILIUH, pedep, TpaHeil MOTy4eHHBIX MHOTOTPAHHUKOB).

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE
Buinycknux nayuumes:

OIIEpUPOBATH NOHATUAMHU: JEKAPTOBBI KOOPAMWHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIAMHATHI BEKTOPA, YTOJI MEX]Y BEKTOPaMH, CKaJSIPHOE ITPOU3BEIECHUE
BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXO0JUTh KOOPAMHATHI BEPUIMH Ky0a U MPsIMOYTOJbHOIO Napaljieenunesa;

HaXOJUTh CyMMY BEKTOPOB U IIPOU3BEIEHUE BEKTOPA HA YUCIIO.

Hcrtopust 1 MeToAbI MATEMATHKH
Buinyckuux nayuumcs:

ONMCBIBATH OTIEJIbHBIC BBIAAKOLIUECS PE3YJIbTATHI, MIOJYYEHHBIE B XOJE Pa3BUTUS MAaTEMATHKU
KAaK HayKH;

IIPUBOJIUTH IIPUMEPHI MAaTEMATUUYECKUX OTKPBITHI M MX aBTOPOB B CBA3M C OTCUECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccun;

IIPUMEHATH U3BECTHBIE MATEMATUYECKNAE METO/IbI IPU PELLIEHUH CTAHJAPTHBIX MaTeMaTHYECKUX
3a/1a4;

3aMeyaTb M XapaKTepU30BaThb MAaTEMaTUYECKHME 3aKOHOMEPHOCTM B  OKpY)KaroLeh
JIEHCTBUTEIIBHOCTH.
IIPUBOJIUTH IIPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, B TOM UYHCIIE XAPAKTEPU3YHOLIUX
KpacoTy U COBCPHICHCTBO OKPYKAIOMICTO MUPA U NTPOU3BEACHNU UCKYCCTBA
. y3HaTh 3HAYCHHE MATEMAaTUYECKON HAYKH IS PEIICHUS 3a/1a4, BO3SHUKAIOIIUX B TEOPUU
Y IIPaKTUKE; IHUPOTY U B TO K€ BPEMsI OTPAHMYEHHOCTh IPUMEHEHUSI MATEMATHYECKUX METOZI0B
K aHAJIM3Y U MCCIIeI0BAaHUIO MTPOLIECCOB U SBJICHUN B IPUPOJIE U OOILECTBE;
. Y3HaTh 3HAYEHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIINX B CAMOM MaTEMaTHKE JJIs
(dbopMHpOBaHHUS U pa3BUTHSI MaTEMAaTHUYECKOM HAayKH; HCTOPHIO pa3BUTHs BOSHUKHOBEHHUS U
pa3BUTHS alIredpsbl;
. IIPUMEHATHh YHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEMaTUYECKUX PACCYKICHUH,
UX MPUMEHUMOCTH BO BCEX 00JIACTAX YEJIOBEUECKOH EATEIbHOCTH; BEPOSTHOCTHBIN XapakTep

Pa3IMYHBIX IPOLECCOB OKPYXKAIOLIETO MUPA

TemaTHuyeckoe NJIaHUPOBaHNe y4eGHOro MpeavMeTa « MaremaTuka: aaredpa u Haqyajia
MAaTeMaTH4YeCKOr0 aHAJIN3a, FTeOMEeTPHsD)

10xmace
Tema VYuer nporpamMmbl BOCIIUTAHUS KonuuectBo
4acoB

JleficTBUTENBHBIE YKCTIa WNHTennexTyalbHOE BOCIIUTAHUE. 13
YMeTh COOTHOCHUTH peabHbIC BEIMUNHBI,
XapaKTePUCTHKU 00BEKTOB OKPYKAIOIIETO
MHpa C UX KOHKPETHBIMHA YUCIIOBBIMU
3HAUYCHUSIMHU.

CrenerHast GyHKIIHS NHTemtekTyanbHOE BOCIIUTAHUE. 12
CounanbHO — KOMMYHUKAaTUBHOE BOCITUTAHUE.




dopMuUpOBaHNE YMEHUS OTPEIEIATH 110
rpadukam cBOKCTBA peabHBIX MPOIIECCOB U
3aBUCHUMOCTEH.

Pa3BuTHE TOTOBHOCTH U CIIOCOOHOCTH BECTH
JIAAJIOT C APYTHMH JIFOJAbMH, IOCTUTATh B HEM
B3aMMOIIOHUMAaHUS, HAXOQUTH OOIINE €N U
COTPYAHUYATD JIJISI UX JTOCTHIKCHUSI.

[oka3zarenbHas GyHKIHA

WuTemiekTyaabHOe BOCITUTAHHUE.
YMeTh HHTEPIPETUPOBATH

CBOMCTBA (PYHKIMIT B KOHTEKCTE
KOHKPETHOW MPaKTHYECKOH CUTYaITNH

10

Jlorapudmuueckast pyHKIISL

WHTemekTyalbHOE BOCIIUTAHUE.

YMeTb CTpOUTh 3CKU3 rpaduka GyHKINH,
yJIOBJIETBOPSIOIIEH IPHUBEIEHHOMY Habopy
YCIOBUU

15

Tpuronomerpuueckue
(dhopMyIibI

HHTemekTyalbHOE BOCIIUTAHNUE.
dopMHUpPOBaHUE YMEHUS OLICHUBATb,
CPaBHUBATH U UCIIOJIb30BATH IIPU PELICHUH
IIPAKTUYECKUX 3a7a4

YHCJIOBBIC 3HAYEHHUS PEaIbHbIX BEJINYUH,
KOHKPETHBIE YHACIIOBBIE XapaKTEPUCTUKH
00BEKTOB

OKpPY’aroIIero Mupa.

20

Tpuronomerpuueckue
YpaBHEHUs

NHTemekTyalbHOE BOCIIUTAHNUE.

YMeTb UCIIOIB30BaTh YPABHEHUS [UIS
IIOCTPOEHHUS U UCCIEA0BAHUS ITPOCTEUILINX
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX CUTYyalui
WJIU IPUKJIAIHBIX 3a7a4.

13

AXCHOMEI CTCPCOMCTPHUU U UX
CICACTBUA

HHTennexTyanabHOE BOCIUTaHHE.
YMeTh COOTHOCUTH abCTpaKTHBIE
reOMETPHUYECKUE MOHATUS U (PAKTHI C
PCAJIbHBIMU )KU3HCHHBIMHA 00BEKTAMH U
CUTYalUsIMU

[TapamrenpHOCTh IPSIMBIX U
IIJIOCKOCTEN

HHTemekTyalbHOE BOCIIUTAHNE.

CounanbHO — KOMMYHUKaTUBHOE BOCITUTAHUE.
YMeTh HCI0Ib30BaTh CBOMCTBA
reOMETPUUYECKUX PUTYp VIS PEIIeHUs 3aa9
MPAKTUYECKOr0 XapaKTepa v 3a7ad U3 Jpyrux
o0JtacTeli 3HAHUH.

16

[lepnenuKyIsIpHOCTH
MPSAMBIX U IJIOCKOCTEMN

HNHTennekTyaibHOE BOCIIUTAHNUE.
I'paxknaHCKO-NIATPUOTUYECKOE BOCIIUTAHUE
YMeTh HCTIOB30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX F€OMETPHUECKUX HUTYD
JUISl peILIEHNs TUTIOBBIX 33/1a4 ITPAKTHYECKOIrO
COZICpKAHUS.

Pa3BuTHeE roTOBHOCTH U CIIOCOOHOCTH K
00pa30BaHUIO, B TOM YHCIIE CaMO0OPa30BaHUIO,
Ha POTSKEHUH BCEH )KM3HU; CO3HATEIBHOTO
OTHOILIEHHSI K HEPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCHEIIHOM MpodeccuoHanbHON 1
0O0I11eCTBEHHOH J1eATEIbHOCTH

17

MHoOrorpaHHuKu

I/IHTCJ'IJ'ICKTyaJ'IBHOC BOCIIUTAaHHUC.

12

10



ICTETHYECKOE BOCITUTAHHUE.

YMeTb NPUBOJUTE IPUMEPHI MATEMAaTUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIC, B TOM YHUCIIC
XapaKTEPU3YIOIIUX KPACOTY U COBEPIICHCTBO
OKPY’KAOIIIET0 MUPA U MPOU3BEICHHMA
HCKYCCTBA

[ToBTOpEeHue

Pesepn

HHTennekTyabHOE BOCITUTAHHE.
Pa3BuTHE TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPUYECKON U
OTBETCTBECHHOM JI€ATEIbHOCTH.

Hroro

11xnacc

136 4

Tema

Yuer nporpamMmbl BOCITUTAHUA

KomnunuectBo
4acoB

Tpuronomerpuueckue
byHKIIUN

NHTemekTyalbHOE BOCIIUTAHNUE.
ConuanbHO — KOMMYHUKaTUBHOE BOCIIUTaHUE.

YMeTs onpenensaTe 1o rpadpukam

IpOCTENIINE XapaKTEePUCTUKU NEPUOTUIECKUX
IIPOLIECCOB B OMOJIOTHH, SKOHOMUKE, MY3bIKE,
pamoCBs3H U Jp.

14

IIpousBoaHas u ee
TFE€OMETPUUYECKUN CMBICT

NHTemekTyalbHOE BOCIIUTAHNUE.
ConuanbHO — KOMMYHUKaTUBHOE BOCIIUTAHUE.

YMeTh nomb3ysich rpagukaMu, CpPaBHUBATH
CKOpPOCTH BO3pacTaHus (pocTa, MOBBIILIEHUS,
YBEJIMYEHUS U T.I1.) UM CKOPOCTH yObIBaHUS
(mageHus, CHUKEHUS, YMEHBILIECHUS U T.I1.)
BEJIMYMH B peajbHBIX MpOIleccax.

YMeTh NpOAYKTHUBHO OOIATHCS U
B3aMMO/ICHICTBOBATh B IIPOLIECCE COBMECTHOM
JEATEIIBHOCTH, YUUTBIBATH MTO3ULIUHU APYTUX
YYaCTHUKOB JESITEIbHOCTH

16

[Ipumenenne npou3BOIHON K
UCCIIEIOBAaHUIO (PYHKIIHIM

HHTCHHGKTY&HBHOG BOCIIUTAHHC.
COIII/IaJ'IBHO — KOMMYHHUKAaTHBHOC BOCIIUTAHHC.

YMeTh pemarh NpUKIaIHbIE 33]1a41 U3
ounonoruu, GU3NKH, XUMUU, SKOHOMUKH U
JpYTUX MPEeIMETOB, CBA3aHHBIE C
WCCJIEIOBAHUEM XapPAKTEPUCTUK PEATbHBIX
MPOIIECCOB, HAXOXKACHUEM HAUOOJIBIINX H
HAaWMEHBIIINX 3HAYEHUN, CKOPOCTH U
YCKOPEHHUS U T.NII

12

HNuTterpan

NHTennekTyalbHOE BOCIIUTAHHE.

YMeTh AHAJIIM3UPOBATh U HHTCPIIPETUPOBATH
IMMOJIYYCHHBIC PCHICHUSA B KOHTCKCTC YCIIOBHUA
3aJa4du, BBI6I/IpaTB pelICHus, HE
MMPOTHBOPCUAIIMEC KOHTCKCTY

10
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KomOunaropuka

HHTCHHGKTY&HBHOG BOCIIMTAaHHC.
COI_[I/IaJII:HO — KOMMYHUKATHBHOC BOCIIUTAHHC.

VYMeTh YHTaTh, CONOCTABIIATH, CDABHUBATD,
HMHTEPIPETHPOBATH B MPOCTHIX CIydasx
peanbHbIe TaHHbIC, IPECTABICHHbBIC B BUIE
TabIuI, AUarpamm, rpauKoB.

VYMeTh BIIAIETh SI3BIKOBBIMH CPEACTBAMH -
YMEHHIO $ICHO, JIOTMYHO W TOYHO H3Jarath
CBOIO TOUKY 3PEHUS, HCIIOJIb30BATh aJICKBATHBIE
SI3BIKOBBIE CPEJICTBA.

10

DJIEMEHTHI TEOPUU
BEPOATHOCTEMN

WHTemiekTyanbHOe BOCITUTAHNUE.

['paxknaHCKO — MAaTPHOTUIECKOE BOCIIUTAHNUE.
ConmanbHO — KOMMYHHKAaTHBHOE BOCITUTAHHE.
310poBrecOeperaroiiee BOCIUTAHUE.

YMeTh BBIYUCIATH UIH OLICHUBATh
BEPOATHOCTH COOBITHII B pealIbHOM JKU3HH;
YMETb pellaTh HECIOKHbBIE 3a]]aul Ha
MPUMEHEHHE 3aKOHa OOJBIINX YUCEI B
COLIMOJIOTHH, CTPAXOBAHUH,
3/IpaBOOXpaHEHUH, 00ECTICYCHUH
0€3011aCHOCTH HACEJIEHUS B YpE3BbIYAHBIX
CUTYaIUsIX
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Cratuctuka

NHTemekTyalbHOE BOCIIUTAHNUE.

OnucaHue U aHajdu3 MACCUBOB YHMCJIOBBIX
JaHHBIX C IIOMOIIBIO ITOAXOAAIINX
CTaTUCTUYECKUX XAPAKTEPUCTHK,
HCIIOJIb30BAHUEC IMOHUMAaHHWA BEPOATHOCTHBIX
CBOWCTB OKPYKAIOIIUX SIBJICHUN IIPU IPUHATUN
peleHnit

[unuuap, KOHyC U map

I/IHTCJ'IJ'ICKTyaJ'IBHOG BOCIIUTAaHHUC.

dopmHupoBaHUE CIOCOOHOCTH COOTHOCHUTD
abCTpaKTHBIE TEOMETPUUYECKUE TTOHSITHS U
(aKThI ¢ peasIbHBIMU KU3HECHHBIMU 00OBEKTaMU
U CUTYallUSIMU.
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OO0BeMBI TEN

HHTemekTyalbHOE BOCIIUTAHNE.
I'parknaHCKO — MATPUOTUYECKOE BOCIIUTAHUE.
ConnanbHO — KOMMYHHUKaTUBHOE BOCIIUTAHUE.

YMeTh ucroabp30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX DUTYDP
JUTSl peILIeHUs TUTIOBBIX 3a/1a4 MPaKTUYECKOTro
COJICpKAHUS.

Pa3ButHe TOTOBHOCTH U CIIOCOOHOCTH K
00pa3oBaHMIoO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha MPOTSKEHUH BCEH JKM3HU; CO3HATEIBLHOTO
OTHOIIICHHUS K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTIEIIHOM MPOQeCcCHOHANTBHON 1
0OII[ECTBEHHON EATEIBHOCTH

14

BekTops! B IPOCTpaHCTBE

I/IHTCJ'IJ'ICKTyaJ'IBHOC BOCIIUTAaHHUC.
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HpaBcTBeHHOE BOCTTUTAHHUE.
COI_[I/IaJII:HO — KOMMYHUKATHBHOC BOCIIUTAHHC.

YMeTb penath NpoCTeHIIne 3a1a49 BBEICHHEM
BEKTOPHOTrO Oazuca.

YYUTBCS CaMOCTOSITEIBHO OI[CHUBATH U
MPUHUMATD PEIICHUS, OMPEISIISIFOIIIE
CTpATETHUIO TIOBEACHUS, C YUYETOM IPAXKITAHCKUX
Y HPABCTBEHHBIX IICHHOCTEH

Meroa koopauHaT B
MPOCTPAHCTBE. J[BUKEHHUS

HHTCHHeKTyaﬂbHOC BOCIIMTAaHHC.
COL[I/IEUIBHO — KOMMYHHUKATHBHOC BOCIIUTAHHUC.

Hcmonp30BaTh OCHOBHBIE METObI
JA0Ka3aTCibCTBA, IIPOBOAWUTDL AOKA3ATCIBCTBO U
BBIIIOJIHATE OIIPOBCPIKCHUC.

Pa3BuTHe TOTOBHOCTH U CIIOCOOHOCTH BECTH
Auajior ¢ ApyruMu JroaAbMu, JOCTUT'aTh B HEM
B3aMMOIIOHUMAaHUA, HAXOJUTh 06H_[I/Ie Oocjan u
COTPYAHUYATH IJId UX JOCTHIKCHUS

IToBTOpeHune

Peseps

HHTemekTyalbHOE BOCIIUTAHNUE.

Pa3BuTue roroBHOCTH U CIIOCOOHOCTH K
CaMOCTOSTEIIBHON, TBOPYECKOU U
OTBETCTBECHHOM JACATCIIBbHOCTH.
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Hroro

136 4
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