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AHHOTauMs K padoueii mporpamme
PabGouass mporpamma »SJIEKTHBHOTO Kypca «wMaTemaTuka» mius 11 kmacca
MOJITOTOBJIEHA B COOTBETCTBUU C:
1. denepanbabiM 3ak0oHOM «OO0 oOpazoBanuu B Poccuiickoit deaepanum» ot
29.12.2012 r. Ne 273-®3, B AeHCTBYIOIICH PEAAKIINY;
2. npukazoM MunoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
yTBEpKIeHUH (eepalbHOTO TOCYJapCTBEHHOTO 0O0pa30BaTEIBHOTO CTaHAapTa
cpenHero oduiero oopazoanus» (3apeructpuponan 07. 06. 2012 r. N 24480), B
JIEVCTBYIONIIEN PEIAKIINH;
3. OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMoi cpemHero odmero odpaszoBanus YUY
OO «IleTpoBcKas MIKOIa»;
4. QenepanpHOil paboyeil nNporpaMMol IO MaTeMaTUKE CpPEIHEro OOLIEro
oOpazoBanus (yriayOJaeHHbIN ypoBeHb), MockBa, 2023 1.;
5. mpukazoM MuHucTepcTBa mpocBenieHus Poccuiickoit  ®enepanuu  OT
23.07.2025 Ne 551 "OO yrtBepxkaeHUU (enepaabHOr0 NEPEUHs SJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIOJb30BAHUIO TMPHU peau3aiiu
UMCIOINX TOCYAApPCTBCHHYIO aKKPEIWUTAlUI0 00pa30BaTEIbHBIX IPOTrpamMM
Ha4yaJbHOT'O 0OIIEro, OCHOBHOTO O0IIET0, CpeHero 001Iero oopasoBanus";
6. mporpammoit Boctiutanus UY OO «IleTpoBckast mKomay.
B snoxy mnudposoit Tpanchopmanuu Bcex cdep uenoBEYECKON AESATEILHOCTH
HEBO3MO)XHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoiien
MaTEeMaTHYECKON TOATOTOBKH. DTO OOYCJIOBJIEHO TEM, YTO B HAIM JTHU PacTET
YUCJIO CHEIHUATbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM IMPUMEHEHHUEM
MaTeMaTHKH: U B c(hepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHYSCKUX 00JIaCTSX,
U JaXe B TyYMaHUTapHBIX cdepax. Takum o0pa3oM, Kpyr OOydJarOIIMXCsS, IS
KOTOPBIX MaTeMaThKa CTAaHOBUTCA 3HAUMMBIM MpeAMeToM, (yHIaMEHTOM
oOpa3oBaHus, CYyIIECTBEHHO pacmupsieTcs. B Hero BXOAST HE TOJBKO
oOyyaromuecs, TUIAaHUPYIONTUE 3aHUMAaThCS TBOPUYECKOW M HCCIEIOBATCIIBCKON
paboToif B o0iacTu MaTeMaTHKH, WHOOPMATUKH, (PU3UKH, SKOHOMHUKH U B APYTHUX

O6J'IaCT$IX, HO W TC, KOMY MarcMaruKa HY)XHa I UCIIOJIb30BAHUA B HpO(l)CCCI/ISIX,



HE CBSI3aHHBIX HEMOCPEACTBEHHO ¢ Hel. IlpuknanHas 3HAYMMOCTH MaTEMaTUKH
o0ycJIOBJIeHa TeM, 4TO e€ MPEAMETOM SIBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI
HAIIeT0 MHUpa: MHPOCTPAHCTBEHHbIE (QOPMBI M KOJIWYECTBEHHBIE OTHOILIEHUS,
(GyHKIMOHANBHBIE  3aBUCUMOCTH M KaTeTOPUU  HEOMPEACNEHHOCTH,  OT
IPOCTEHIINX, YCBAaMBAaEMbIX B HEMOCPEACTBEHHOM OMNbBITE, JIO JIOCTAaTOYHO
CJIO’KHBIX, HEOOXOIMMBIX NIl pa3BUTHs HAyYHBIX M TEXHOJIOTMYECKHMX ujei. bes
KOHKPETHBIX MAaTeMAaTHUYECKUX 3HAHUM 3aTPYIHEHO I[MOHUMAHUE MPUHIUIIOB
YCTPOICTBA M  HCHOJB30BAaHUS COBPEMEHHOM TEXHUKH, BOCIpUATHE U
WMHTEpHpETAHs Pa3HOOOpa3HON COLMATbHOW, 3KOHOMHYECKOM, MMOJIUTHYECKON
uH(popmaryu, Manod3pQPeKTUBHA MMOBCEIHEBHAS MPAKTHYECKas NESITENbHOCTh. Bo
MHOruX cdepax MpodeccuoHaNbHOM JEATENIBHOCTH  TpeOYyloTCs  yMEHUS
BBINIOJIHATD PAcCU€Thl, COCTABISTh AJITOPUTMBI, NPUMEHITh (POPMYJIbI, POBOIUTH
reOMETPUYECKNE  M3MEPEHUsT M  IOCTPOCHMs, 4YMUTaTh, 0OpadaThIBaTh,
UHTEPIIPETUPOBATh U TMPEACTABIATh, MH(GOPMALMIO B BUAE TaOnMll, uarpamm u
rpauKoB, TOHUMAaTb BEPOSTHOCTHBIA  XapakTep  CIy4alHbIX  COOBITHU.
OZHOBPEMEHHO C pacllupeHueM cdep MPUMEHEHHUsS MAaTEMaTUKH B COBPEMEHHOM
oOmectBe Bc€ Oosiee BaXKHBIM CTAHOBUTCS MaTeMaTHMUYECKUN CTUIIb MBILUICHUS,
IPOSBIISIIOIIMIICS B ONPENENEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHus
MaTeMaTHKU B apceHasl MPUEMOB U METOJOB MBIIIJIECHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIUS M JEAYKIUs, 000OIIeHHEe M KOHKpEeTU3alus,
aHaJIU3 W CHHTE3, KilaccuukalMs W cucTeMaTusalus, abcTparupoBaHHE U
aHaiorusi.  OOBEKTHI ~ MaTeMaTHMYECKMX  YMO3AaKJIIOYEHWH, TpaBuia  UX
KOHCTPYUPOBAaHUSI ~ PACKPHIBAIOT ~ MEXaHU3M  JIOTMYECKUX  TOCTPOEHUH,
CIIOCOOCTBYIOT BBIPAOOTKE YMEHUSI (POPMYIUPOBATH, OOOCHOBBIBATh U JOKA3bIBATH
CYXJECHHUS, TeM camMbiM (OPMHUPYIOT JIOTMYECKUWA CTHIJIb MbIIUIEHUS. Bemyas
POJIb MPUHAJIEKUT MaTEMaTUKE B (POPMUPOBAHUH AIITOPUTMHUYECKON KOMIIOHEHTHI
MBIIUIEHUS. W BOCIHUTAHWM YMEHHWI JEHCTBOBaTh IO 3aJaHHBIM aJITOPUTMaM,
COBEPILIEHCTBOBAaTh M3BECTHBIE W KOHCTPYUPOBaTh HOBBIE. B mporecce perieHus
3aJ1a4 — OCHOBBI 11 OpTaHU3aluy y4eOHOM IeATeIbHOCTH Ha YPOKaX MaTeMaTUKU

— Pa3BUBAIOTCA TBOPYCCKAsd W IPHUKIaAAHAdA CTOPOHLBI MBIIJICHHUA. O6Y‘I€HI/IC



mMareMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh Yy  OOydYalOIIUXCA  TOYHYIO,
paloHaJIbHYIO ¥ HMH()OPMATUBHYIO pedb, YMEHHUE OTOuparb Haumboiee
HOJXOJSIINE S3bIKOBBIE, CHMBOJIMYECKHE, TPaUUECKUE CPEACTBA ISl BBIPAXKECHUS
CYXJECHUI Y HaIJIIIHOTO UX mpeacTaBieHus. HeoOXoaumbIM KOMITOHEHTOM OOIIEiH
KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUHU SBJISIETCS 0OLIEe 3HAKOMCTBO C METOJaMHU
NO3HAHUS JEHCTBUTEIBLHOCTH, IPEACTABICHUE O MPEIMETE U METOAE MaTeMaTHKH,
€ro OTIMYMAX OT METOJOB €CTECTBEHHBIX M T'yMaHUTapHBIX HaykK, 00
OCOOEHHOCTSIX NMPUMEHEHUS MAaTeMaTHKU JJIsl PEUICHMs] HAay4HbIX U MPUKIIAIHBIX
3amad. TakuM oOpa3oM, MareMaTH4eckoe OOpa30BaHHME BHOCHT CBOM BKJIAJ B
dbopMupoBaHue 001N KyabTyphl YeloBeKa. 3yueHrne MaTeMaTuku CrocoOCTBYET
ACTETUYECKOMY BOCIMTAHUIO YEJIOBEKAd, NOHUMAHUIO KpacoTbl M H3SIIECTBA
MaTeMaTHYECKUX PaCCYXIACHUH, BOCIPUATUIO TEOMETPUUYECKUX (HOPM, YCBOCHHIO
UJIEU CUMMETPHH.

[TpuopureTHpiMu 1eNsIMU 00yueHUsi Marematuke B 11 Kiaccax MpoOAOIKAKOT
OCTaBaThCS:

(GopMUpOBaHUE LIEHTPAIbHBIX MATEMATUUYECKUX TMOHATHHM (YHMCIIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, nepeMeHHas, BEpOSTHOCThb, (DYHKUHS, MPOU3BOIHAS,
UHTErpay),  O00ecleuMBaIOIIUX  I[PEEeMCTBEHHOCTh M HEPCIEKTUBHOCTH
MaTeMaTH4eCKOro o0pa3oBaHus 00yUJarOIINXCS;

NOJIBEICHUE O0yJaromuxcss Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MAaTUKU U OKPYXKAIOLIEro MUpa, IOHMMAaHUIO MATEMAaTUKH Kak
4acTH OOIEeH KylIbTypbl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OO0ydarouuxcs,
NIO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTHYHOCTH
MBIILJICHUS, UHTEpPeCca K U3YUEHUIO MaTEMATUKU;

¢dopmupoBanue (YHKIIMOHAJIBHOW MaTeMaTUYeCKOW TPaMOTHOCTU: YMEHHs
pacno3HaBaTh MAaTEMaTHYECKHUE AaCHEKThl B PEaJbHBIX >KM3HEHHBIX CUTyalUsX U
OpU W3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMynupoBaTh HMX Ha S3bIKE MaTEeMaTUKU U CO37aBaTb

MaTeMaTH4CCKNC MOJCIIHU, IIPUMCHATD OCBOCHHBIM MaTeMaTUYCCKHUU afnrmapar i



pELIeHHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPHPETUPOBATh M OLIEHHUBATH
NOJIyYECHHBIE PE3YIBTATHI.

Ha uzydenue 351eKTUBHOTO Kypca oTBe/ieHO 136 yacoB, o 4 yaca B HEJIEIIO.
IInanupyembie pe3yJabTaTbl 0CBOCHHA Y4eOHOI0 NpeaMera.

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHcKOro BOCHUTaHUA: CGHOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU
oOyyYaromerocsi Kak akTUBHOIO M OTBETCTBEHHOI'O WJIEHAa POCCUHCKOro OOIIECTBa,
MPE/ICTaBICHUE O MaTEeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBICHUM, MPOLEAYp TIpa)kAaHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI U
Jpyroe), yMEHUE B3aMMOJCHCTBOBaTb C COLMAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKIUSMU U HA3HAUYCHUEM;

2) MaTpuOTHYECKOTO BOCIUTAHUS: C(HOPMHUPOBAHHOCTh POCCUUCKON TpaKaaHCKOU
UJECHTUYHOCTH, YBAXKCHUS K MPOILIJIOMY M HACTOALIEMY POCCHWCKOM MaTeMaTHKW,
LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUHCKUX MATEMaTUKOB U POCCHUNCKON
MaTeMaTHYECKOM IIKOJIbI, MCIOJb30BAHUE 3TUX JOCTHKEHUN B APYTHX HayKax,
TEXHOJIOTUAX, Cpepax 3KOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIWUTAHUS: OCO3HAHUE JYXOBHBIX ILIEHHOCTEH
poccuiickoro Hapona, cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, 3TUYECKOTO
NOBE/ICHMS, CBSI3AHHOIO C IMPAKTUYECKUM NPHUMEHEHUEM AOCTHKEHUW HAayKu M
NEeATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHMBOTO
Oyay1ero;

4) SCTETUYECKOTO BOCHHUTAHUS: ACTETUUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas
ACTETUKY MAaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJady, peLICHUH,
paccyxAeHui, BOCHPUMMYHMBOCTh K MATEMAaTUYECKUM aCHEKTaM pa3IMYHbIX BHJIOB
UCKYCCTBA;

5) ¢usuueckoro BocCHUTaHUS: CHOPMUPOBAHHOCTH YMEHHUS  MPUMEHSTH
MaTeMaTH4eCKUE 3HAHMS B MHTEpEcax 37I0pPOBOrO M Oe3omacHoro odpasza »KU3HHU,
OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0pOBbIO  (3I0pOBOE MHUTaHHE,

COQTAaHCHPOBAHHBIM PEKUM 3aHATUH W OTAbIXa, perysipHas (Qu3HUecKas



aKTUBHOCTH), (PU3UYECKOE COBEPILICHCTBOBAHME TPU 3aHATHSX CIOPTUBHO-
03/10POBUTENIBHON JAEATENBHOCTBIO;

6) TpyIOBOTO BOCHUTAHHUSA: TOTOBHOCTb K TpPYIAy, OCO3HAaHUE IIEHHOCTH
TPYAOTIO0US, UHTEPEC K pa3iuuHbIM chepaM NpodeCcCHOHATBFHON NeATeIbHOCTH,
CBSA3aHHBIM C MAaT€MATUKOW M €€ MPUIIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynyiel npodeccu U peai30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MareéMaTH4eCcKoMy  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0 Ha MPOTHKEHWU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH MTPAKTUYECKHUX 3a/1a4 MAaTEMaTU4YE€CKOW HaIlPaBIEHHOCTH;

7) 3KOJOTMYECKOr0 BOCHUTAHUs: CHOPMUPOBAHHOCTH SKOJIOTHMUECKOM KYIBTYpHI,
IIOHUMAaHUE BIIMSHUS COLHUAIBHO-DKOHOMHUYECKHX IIPOLECCOB HA COCTOSHUE
OPUPOAHOM M  COLUMAIBHOM CcpeAbl, OCO3HAaHUE NIOOAIBHOIO Xapakrepa
HKOJIOTMUECKUX MpoOIeM, OpUEHTALMsI HAa MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUMN
JUISL pellieHus 3a7a4d B 0071acTU OKpY’Karollel cpesbl, MJIaHUPOBAaHUE MOCTYIKOB U
OLICHKM UX BO3MOXHBIX MOCJEICTBHIA JJIs1 OKPY>KAIOIIEH CPEbl;

8) 1LEHHOCTM HayyHOIo TIO3HaHUsA: C(HOPMUPOBAHHOCTH MHMPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO PAa3BUTHA HAyKW U OOIIECTBEHHOM
MPAKTUKHA, TIOHMMAaHUE MaTeMaTUYeCKOM Hayku Kak cdepbl YeIoBeueCKon
JEATEIIbHOCTH, 3TAllOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS IIUBUIN3ALUU,
OBJIaJICHUE SI3bIKOM MAaTE€MaTUKU W MaTeMaTHYeCKOM KyJIbTYpOll Kak CpelCTBOM
NO3HAHNS MHpPA, TOTOBHOCTH OCYIIECTBIIATH NPOEKTHYK) M HMCCIIEI0BATENIbCKYIO

ACATCIIBHOCTb MHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3VYJIBTATbBI

B pesynbrare uzydeHus MaTeMaTUKyd Ha YPOBHE CpeaHero oOiiero oopa3oBaHusl y
oOyuarotierocst OynyT copMUpPOBaHBI MTO3HABATEIIHLHBIC YHUBEPCATbHBIC yUeOHBIC
JIENCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC YUCOHbIE IEUCTBHS, PETYISITUBHBIC
YHUBEpCaIbHbIC YUCOHBIC TCHCTBUS, COBMECTHAS JACATCIHBHOCTD.
Ilo3naBare/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Bba3oBble Jornueckue q1elcTBUA:



BBISIBJISITE M XAapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKA MaT€MaTUYECKHX
OOBEKTOB, TOHATUH, OTHOIICHUA MEXIy MOHATHAMH, (HOPMYIHUPOBAThH
OTIpE/ICIICHUs] TIOHATUN, YCTAHABIMBATD CYIIECTBEHHBIN MpU3HAK KiIacCU(PUKAIUH,
OCHOBaHUS JJis1 0000IIECHUS ¥ CPAaBHEHUS, KPUTEPHH IIPOBOANMOTO aHAN3a;
BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BLIBATH CY)KICHUS: YTBEPAUTEIIbHbBIC
U OTpULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISIT MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W M IPOTHUBOpEUYHUs B
dakrax, MaHHBIX, HAOIIONEHUSX W YTBEPXKIACHUSX, MpeAsiaraTb KPUTEPUH st
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

Jenarb BBIBOABI C HCIOJNb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIFOUCHH 110 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUMN
(MpsiMBIE ¥ OT TIPOTUBHOTIO), BHICTPANBATh apTyMEHTAIMIO, IPUBOJUTE MPUMEPHI 1
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJECHUS U BHIBOJIBI;

BBIOMpATh CHIOCO0 peleHus y4yeOHOM 3aiauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaumOoJee NOAXOAAIMIMM C yU4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBare/ibCke 1eiCTBUA:

UCIIOJIB30BATh  BONPOCHI KAK  HMCCIIENOBATEIbCKHM HWHCTPYMEHT IO3HAHUS,
dbopmynupoBarh ~ BOMPOCHl,  (UKCUPYIOIIME  MPOTHUBOpEUHE,  MpoOIieMy,
yCTaHABIMBaTh MCKOMOE U JlaHHO€, (OPMHUPOBATh TUIIOTE3Yy, apryMEHTHpPOBATb
CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, MCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTreMaTH4ecKoro OOBEeKTa, SBIEHUS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00OBEKTaMHU, SIBICHUSIMH, MIPOLIECCAMU;
CaMOCTOATENbHO  (hopMynmHpoBaTh OOOOIIEHHWS W BBIBOABI IO pe3yJbTaTam
OpOBEACHHOTO  HAONMIOACHMS,  MCCIIEAOBAaHUS, OLEHUBaTb JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaToB, BBIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh  BO3MOXHOE pa3BUTHE TpoLEcca, a TakkKe BbIIBHIaTh

MMPCAIIOJIOKCHHA O €TI0 Pa3BUTHHU B HOBBIX YCJIIOBUAX.



Pabora ¢ nngopmanueii:

BBISIBIIATH 1e(pUINUTH HHPOPMALIUU, JTAaHHBIX, HEOOXOIMMBIX I OTBETa Ha BOIIPOC
U JUIs pELIECHUS 3a/1a4H;

BbIOMpaTh HMH(OPMALIMIO W3 HMCTOUYHUKOB PA3IUYHBIX THUIIOB, AHAJIW3UPOBATH,
CUCTEMAaTU3UpOBaTh W MHTEPHPETUPOBATh HH(POPMAIMIO paA3IUYHBIX BUAOB U
(dopM npeacTaBIeHUS;

CTPYKTYpHpOBaTh HMH(OPMALINIO, TPEACTABIATh €€ B pa3IUYHbIX (Qopmax,
WTIOCTPUPOBATh rpapUuecKy;

OLICHMBATh HAAEKHOCTh MH(OPMALMKM IO CAMOCTOSITENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKAaTHBHBIC YHHBEpCaJIbHbIe Y4eOHbIe NeHCTBHA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJSIMU  OOILEHUS, SICHO, TOYHO, IPAMOTHO BBbIpa)kaTb CBOIO TOYKY 3pEHUS B
YCTHBIX Y IIMCBMEHHBIX TEKCTaxX, JaBarb IOSACHEHUs II0 XOAY PELICHMs 3ajaud,
KOMMEHTHPOBATh ITOJIYYEHHBIN PE3YIIBTAT;

B XOJ€ OOCYXJIEHHs 3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYXAa€MOW TEMBI,
npoOieMbl, pelaeMoll 3a7ayd, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE HA IIOHMCK
pelIeHns, COIOCTABIATh CBOM CYXIEHHS C CYKICHMAMHU [PYTMX YYaCTHUKOB
nuanora, oOHapyKuBaTh pa3jMuuMe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMynupoBaTh pa3HOITIacHsl, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHMs 3a7a4M, DKCIIEPUMEHTa, WCCIEAOBaHusA,
IIPOEKTa, CAMOCTOSITENLHO BHIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajady
MPE3eHTALUN U 0COOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:

COCTaBIIAITh IUIAH, AJTOPUTM pELICHUS 3aJa4M, BbIOMpaTh CHOCOO pEIIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM HH(OpMAIUH.

CaMOKOHTPOJIb:



BJIQ/ICTh HABBIKAMHU IO3HABATEIHHOW pe(dIeKcMy Kak OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUU M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJAbTAaTOB, BIAJETh CIOCOOaMU
CaMOMPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3ysibTaTa pelieHus: MaTeMaTuyeCcKou
3a/1a4u;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IPH pEUICHUU 3aJauH,
BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LW M YCJIOBHUSM, OOBSICHSATH MPUUYUHBI
JOCTHKEHUSI WJIM HEJOCTUIKEHUS PE3YJIbTATOB ACATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1€ATEIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHHON U MHIUBUAYaJIbHONU PaOOThHI
Opy pEIIeHUH YYEOHBIX 3ajiady, MPUHUMATH 1EJb COBMECTHOW JIeATENbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOThI, paclpenessiTh BHUIBI PadoT,
JIOTOBApUBATHCS, OOCYXXIaTh MPOILIECC U Pe3ysbTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJEH;

y4acTBOBaTh B TPYIIOBBIX (opmax padboTel (00Cyx)aeHus, OOMEH MHEHHH,
«MO3TOBBI€ IITYPMBD» W WHBIE), BBIMOJHATH CBOIO 4YacTh pabOThl W
KOOPJAMHHUPOBATh CBOM JICUCTBHS C JPYTUMU 4YICHAMH KOMaH[bI, OIIEHUBATH
Ka4eCTBO CBOErO BKJIaJIa B OOILIMNA MPOIYKT MO KPUTEPHUAM, CHOPMYTUPOBAHHBIM

Y4aCTHHKaMH B33HMOZ[GI>'ICTBH$I.

INPEJIMETHBIE PE3YJ/IBTATbBI

AJITEBPA 1 HAUAJIA MATEMATHUYECKOI'O AHAJIM3A

Yuciia ¥ BBIYMCJICHUSA:

CBOOOJTHO OIICPUPOBATh IOHATHAMHU: PpAIMOHAIBHOE YHCI0, OECKOHEYHAs
nepuoanueckas JpoOb, TPOIEHTHI, HPpPaAllMOHAIBLHOE YHCIO, MHOXKECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb ICHCTBUTEIBHOTO YHCIIA;
MPUMEHSTH IPOOM W MPOLEHTHI ISl PEIICHUS IMPHUKIAIHBIX 3a7a4 M3 Pa3IuIHBIX

OTpaciey 3HaHUU U peajbHOU )KU3HU;



OPUMEHATh TPUONMKEHHBIE BBIYUCICHHUS, TMpaBUia OKPYIICHUS, MNPUKUIKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUN;

CBOOOJTHO ONEpPUPOBATh MOHITHEM: CTENEHb C LIEJBIM MTOKA3aTeIEM, UCIIOIb30BaTh
MOJXOSIIYI0 (POPMY 3alHCH JIEHCTBUTEIBHBIX YUCEN JIJIS PEIICHUS TPAKTHYECKUX
3aJad M I[PEJCTaBICHHUS JaHHBIX; CBOOOJHO ONEPUPOBAaTh  IOHATHUEM:
apu(pmeTnyecKknuil KOpeHb HaTypaIbHON CTENIECHU;

CBOOOJTHO ONEPUPOBATH TMOHITHEM: CTENEHb C PAlMOHAIBHBIM TOKa3aTeseM;
CBOOOJHO  ONEpUPOBaTh MOHATUSAMHU: JIOrapupM UHcCIa, JECATUYHBIE U
HaTypaJbHbIE JTOTapu(pMBbI;

CBOOOZIHO ONEpUpPOBaTh MOHATUSIMHU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH TOHATUSAMH: APKCUHYC, apPKKOCHHYC M AapKTAaHIEHC YHUCJIOBOTO
apryMeHTa;

CBOOOJHO ONEPUPOBATH MOHATUAMU: HATypaJbHOE U II€JI0€ YHCIO, MHOXECTBA
HATypaJIbHBIX U LIEJIBIX YHCEI, UCIIOIb30BaTh IPU3HAKH JECITUMOCTH LIENBIX YHCEN,
HOJI n HOK HarypaibHBIX 4Yucen Ui PELICHMs 3a7ad, NPUMEHSATh AJITOPUTM
EBkiinga; cBOOOJHO ONEpPUPOBATH IMOHSATHEM OCTaTKa MO MOIYIIO, 3alKCHIBATh
HaTypaJIbHbIC YMCJIA B PA3JINYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEpPUPOBaTh MOHATHSMH: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YMClia B alreOpanyeckoil u
TPUTOHOMETPUYECKON (pOopME, BBIMONHATh apu(PMETUUYECKUE ONEepalud ¢ HUMHU U

M300pakaTh HAa KOOPJAUHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATh TMOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;
NPUMEHSATh  Pa3UYHbIC METONbI  PEIIEHUS PAlMOHAIBHBIX U JAPOOHO-
pallMOHANIBHBIX ypaBHEHUW, TPUMEHATh METOJI HWHTEPBAJIOB JJIsi PEUICHUS

HEPABEHCTB;
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CBOOOJTHO ~OMEPHUPOBATH MOHATHSAMH: MHOTOWIEH OT OJHOW IEepPeMEHHOMH,
MHOTOWIEH C LEeIbIMU K03(ppHiMenTaMu, KOpHU MHOTOWIEHA, PUMEHSTH JeJIeHHE
MHOT'OYJIEHA Ha MHOTOWIEH C OCTarkoM, Teopemy besdy m Teopemy Buera s
pelieHusl 3axa4; CBOOOJAHO OINEPUPOBaTh MOHSATUSAMM: CUCTEMA JIMHEHHBIX
YpaBHEHUM, MaTrpula, ONPEIAECIMTENb Marpulbl 2 X 2 W €ro reoMeTpUYECKUI
CMBICJI, HCIIONb30BaThb CBOMCTBA OIpenenuTens 2 X 2 Uil BBIYMCICHUS €r0
3HAQYEHUs,, IPUMEHATh OIPEACIMUTENN I PEMIEHUS CUCTEMBl JIMHEWHBIX
YPaBHEHUM, MOJEIUPOBATh PEAIBHBIE CUTYALlUH C ITOMOIIBIO CUCTEMBI JINHEHHBIX
YPaBHEHHUM, MCCIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKD MAaTpull U
ONpeIeIUTENCH, UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUN C KOPHAMH JUIsl IPeoOpa3oBaHUSl BbIPAKEHUM;
BBINIOJIHATDh MPEOOpPa30BaHMS YHMCIIOBBIX BBIPAXKEHUH, COAEP)KAIUX CTEIEHU C
paLMOHAJIBHBIM I10KA3aTeIeM;

UCIIOJIb30BaTh CBOMCTBAa Jorapu@moB sl MpeoOpa3oBaHUs JOrapUPMHUUECKUX
BBIPAXKECHUN;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: HppallMOHANbHBIE, IIOKAa3aTeJbHbIE WU
Jorapu(MUYECKUE YpPaBHEHHMS], HAXOJUTh UX PEIICHUS C OMOIIbI PAaBHOCUIIBHBIX
IIEPEXO0/I0B WIIA OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUIOHOMETpUYECKHE QOpPMYNbl Ui NpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN;

CBOOOJTHO OINEPUPOBATh MOHSATHUEM: TPUTOHOMETPUUECKOE YPABHEHUE, MPUMEHSITh
HeoOxonumMble (OPMYJIbI IJIi PEHICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
YPaBHEHMUI;

MOJICIUPOBATh peajbHbIe CUTYallUd Ha fA3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aJa4H, UCCIIEI0BaTh IOCTPOCHHBIE MOACIIN
C MCTIOJIb30BaHUEM arrapara ajareopsbl.

CBOOOJHO OMEpPUPOBaTh TMOHATUAMU: HppalOHAJbHBIE, [OKa3aTelbHbIE U
jJorapuMUYECKHUE HEPABEHCTBA, HAXOAMTb HX PEIIEHHA C  OMOUIBIO
PAaBHOCWIBHBIX IIEPEXO/0B;

OCYUIECTBIISAITH OTOOP KOPHEH MpHU PEelIeHUd TPUTOHOMETPUYECKOTO YPaBHEHNUS,
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CBOOOJTHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSITh
HeoOXoauMble (OPMYIBl JJIi PEIICHUST OCHOBHBIX THUIIOB TPUTOHOMETPHUECKHX
HEPAaBEHCTB;

CBOOOJTHO OIEPHUPOBATH IMOHSATHUSMHU: CHUCTEMa M COBOKYIMHOCTb YPaBHEHHH H
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAJIbHBIX, NPPALMOHAIBHBIX, MIOKA3aTEIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUHN 1 HEPABEHCTB;

pelaTs pauuoHalIbHbIEe, UPPALMOHAIBHBIE, TOKa3aTeIbHbIE, JIOTApU(PMUUECKUE U
TPUTOHOMETPUYECKAE YPABHEHUS M HEPABEHCTBA, COJAEPXKAIIME MOAYIH U
IIapaMeTpBbIL;

OPUMEHATh TpaduUyecKue METONbl Uil pPELIeHUs ypaBHEHUH U HEpPaBEHCTB, a
TaKKe 3a/1a4 C IapaMeTpamu;

MOJIEIUPOBATh peajbHbIE CUTYallUU Ha fA3bIKE areOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJa4M, MCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM alllapaTra aiareopbl, MHTEPIPETUPOBATh

MOJIYYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CBOOOTHO OMEpPUPOBaTh MOHATUAMH: (YHKIUSA, CIOCOOBI 3amaHus (QYHKIIUH,
B3aUMHO oOOparHble (QYHKUUK, KOMIO3ULMS (GYHKUUM, Tpaduk ¢GyHKIUH,
BBITIOJIHATD AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB PyHKIIMIA,

CBOOOHO OMEPUPOBATH MOHATHAMH: OONACTh OMNpEICNICHUST U MHOXKECTBO
3HaYCHUHN QYHKIUHU, HYIA (DYHKIIMH, TPOMEKYTKHA 3HAKOIIO CTOSTHCTBA,;

CBOOOJHO  OMEpUPOBaTh TOHATHUSAMHU: UYETHBIE ©  HEYETHBIC  (YHKIUH,
NePUOANYCCKAE (PYHKITUH, TIPOMEKYTKH MOHOTOHHOCTH (D)YHKITUH, MAaKCUMYMBI U
MUHUMYMBI (DyHKIIMHM, HAuWOOJbIIIEE W HAWMEHbIIIEe 3Ha4eHHE (yHKIMHM Ha
IPOMEXKYTKE;

CBOOOJHO OTEpPUPOBATh MOHITHSIMH: CTETICHHAas (YHKIMS C HATypajdbHBIM H

IEeJIbIM TIOKa3zaresieM, TpauK CTeneHHOW (YHKIMA C HaTypajJbHBIM U IIEJIBIM
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nokaszareneM, rpaduk KOpHS N-Ood CTeNmeHW Kak (PyHKIUM OOpaTHOM CTENmeHH ¢
HaTypaJIbHBIM [10Ka3aTelieM;

ONEpUpPOBaTh MOHATHAMM: JIMHEHHAs, KBaJpaTU4Has U JApOOHO-JIMHENHHas
(byHKIMH, BBITOIHITH SJIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHHE UX TPAPHUKOB;
CBOOOJHO ONEpUPOBaTh MMOHATHAMH: IIOKa3aTeslbHAas U Jiorapupmuueckas
(yHKIMH, WX CBOWMCTBA U TIpaHKH, HCIONB30BAaTh HUX TpapUKU Uil PELICHUS
YPaBHEHMU;

CBOOOJHO ~ ONEpUPOBaTh  MOHATHSAMHM: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
OTpeNeNICHHE TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apTyMEHTa;
MCIIOIB30BaTh rpaduky PyHKIUN JJI1 UCCIEAOBAHUS MPOLIECCOB U 3aBUCHUMOCTEN
OpU pElIeHWH 3aJad U3 JPYyTuX Y4YeOHBIX MPEAMETOB M peajbHOW KHU3HHU,
BBIpaXaTh (popMyIaMu 3aBUCUMOCTH MEKIY BETHUNHAMU;

CTPOUTh TIpaUKH KOMMIO3MLIMKU (QYHKIMH C TOMOIIBIO  3JIEMEHTapHOIO
UCCJIEJIOBAHUS U CBOMCTB KOMIIO3ULIMU ABYX (DYHKIUH;

CTPOUTH TEOMETPHUECKHEe 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOOTHO OTIEPUPOBAThH MOHATUAMU: TPA(QUKH TPUTOHOMETPUUECKUX (DYHKIIHIA;

IIPUMCHATD (1)}’HKHHH L MOACIIMPOBAHUA U UCCIICJOBAHHA PCAJIBHBIX ITPOLICCCOB.

Hauyana maremarnuyeckoro anajamsa:

CBOOOJHO OINEpPUpPOBaTh TMOHATUAMU: apudMeThyeckas M TeOMETpUUecKas
nporpeccusi, 06CKOHEYHO yObIBaIOLIasi TeOMETPUUECKasi IPOrpeccusi, JIMHEUHbBIN U
HKCMOHEHIMAIBHBIA POCT, (POPMYNa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHHUE O
KOHCTAHTE;

WCIIONb30BAaTh MPOTPECCUM [JIl PELICHHS pEabHbIX 337a4 IPUKIATHOTO
XapakTepa;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: IOCIEIOBATEIBHOCTh, CHOCOOBI 3aJaHUs
MOCJIEAOBATENIbHOCTEH, MOHOTOHHBIE M OTIPAHUYEHHBIE MOCIEI0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKJIECHMS MAareMarM4eCKOro aHaJIW3a Kak aHalIu3a

OCCKOHEYHO MaJbIX;
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CBOOOJHO ONEPUPOBATh MOHATUSAMU: HENpPepbIBHbIE (YHKIMHU, TOYKH pa3pbiBa
rpaduka QyHKIIUU, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKLHMS, HENpEephlBHAs Ha OTpE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKLMN AJIs pEeIIeHuUs 3a7ad;

CBOOOJTHO ONEpUPOBaTh MOHATUAMU: IEpBas M BTOpas MPOU3BOJIHBIE (DYHKIUH,
KacareyibHas K rpaduky QpyHKIINH,

BBIYHCIIATh MTPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3ULIUUA ABYX
(yHKIMIA, 3HaTh MPOU3BOJIHBIE IEMEHTAPHBIX (PYHKLUH;

UCITIOJIb30BATh T€OMETPUUECKUN U PUINYECKUI CMBICI POU3BOAHON JIJIsl PEIICHUS
3a/1ay;

UCIIOJIb30BaTh MPOM3BOAHYIO JJIsi MCCIEAOBAHUA (DYHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOqUTh HauOoJsiplliee M HaMMEHbIIEE 3HAa4eHUsA (PYHKUMU HENpEephIBHOM Ha
OTpE3KE; HMCIIOIB30BaTh MPOU3BOIHYIO Ul HAXO0KICHHUS HAWIYYIIETO PEIICHUS B
OPUKIAJAHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMHUYECKHX, 3ajadax, s
OINpENENICHUs] CKOPOCTH U YCKOpPEHMs Mpolecca, 3aJaHHOro (GopMyinond WM
rpadukom;

CBOOOJTHO ONEpUPOBaTh MOHATUSMU: NEPBOOOpa3Has, ONpeneIEHHbIH HHTErpal,
HAXOJUTh MEPBOOOpA3HbIE AJIEMEHTApHbIX (YHKIHMH U BBIYMCIATH MHTErpaj IO
dbopmyne Herorona—JleiiOnuna;

HAXOJUTh IUIOIAAH IJIOCKUX (PUTYp U OOBEMBI TEJI C MOMOLIBIO0 HHTETpaia;

UMETh TPEJICTAaBICHUE O MaTeMaTUYeCKOM MOJIETUPOBAHUM Ha IpUMEpe
cocTaBieHus AU depeHIuaIbHbIX YPaBHEHHI;

pemars MpPUKIAIHbIE 3aJa4yd, B TOM YHCIE COLHUAIBHO-’3KOHOMUYECKOIO H

(U3UYECKOTO XapaKTePa, CPEACTBAMHM MaTEMATUYECKOTO aHAIN3A.

MHoxecTBA U JIOTUKA:
CBOOOJTHO OIEpPUPOBATh MOHITHUSMHU: MHOXECTBO, ONEpPAIMU HaJ MHOXECTBAMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA armapar ISl ONHCAaHUsS PEeaTbHbBIX

MPOLIECCOB U SIBIICHUM, TIPU PELIEHUH 3a]1ad U3 IPYTUX YUYEOHBIX MPEIMETOB,;

14



CBOOOJHO  ONEpPUPOBaTh MOHATHSIMH: ONpEACICHUE, TeopemMa, ypaBHEHHUE
CIJIe/ICTBUE, CBOMCTBO MaTeMaTHUECKOro 00BbEKTa, J0KAa3aTelbCTBO, PABHOCHIIBHBIE

YPaBHCHUA U HCPABCHCTBA.

I'EOMETPUA

OOyuaroluiicss Hay4nTCs:

CBOOOJTHO OTEPUPOBATH OCHOBHBIMHU TOHSTHUSIMU CTEPEOMETPUU TPU PEUICHUH
3a]1a4 ¥ MPOBEICHUU MaTEMaTHYECKHUX PACCyKICHUM;

NPUMEHATh AaKCHOMBI CTEPEOMETPUM U CJIEACTBUA M3 HHUX TMPH PEIICHUHU
TE€OMETPUUYECKUX 337134,

KJIACCU(PUIMPOBaTh B3aUMHOE pPAaCHONOKEHHE NPSIMBIX B  IMPOCTPAHCTBE,
TUTIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHATUSMH, CBSI3AHHBIMH C YyIJIaMH B IPOCTPAHCTBE:
MEX1y NPSMBIMH B IPOCTPAHCTBE, MEXKTY MPSIMON U IJIOCKOCTbIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;

CcBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHMKOB (TpU3Ma, MUPAMUIA,
PSIMOYTOJIBHBIN Napayienenunesn, Kyo);

KJ1acCU(HUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMPAst OCHOBAHUS JUIs KiacCU(UKAIINH;
CBOOOJTHO OIEPUPOBAaTh MOHATUSMH, CBA3AHHBIMU C CEYEHHMEM MHOTOIPAHHUKOB
TUTOCKOCTBIO;

BBIMOJIHATh MapajuleNIbHOE, LEHTPaJbHOE M OPTOTOHAJIBHOE MPOEKTUPOBAHUE
(buryp Ha II0CKOCTb, BBINOJIHATh U300pakeHUs (PUTyp HaA MIIOCKOCTH;

CTPOUTh CEUYEHHS MHOTOTPAHHUKOB PA3TUYHBIMH  METOJaMH, BBITIOJTHSITH
(BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIAIM TIOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, NUPaMUIa),
reOMETPUYECKUX TeJl C IPUMEHEHHEM (HopMyT;

CBOOOHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh H

MJIOCKOCTh CUMMETPUH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPHUH (PUTYPHI;
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CBOOOJHO  OMEpUPOBaTh  MOHSATUSMH, COOTBETCTBYIOIIMMU  BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBUS HAaJl BEKTOPAMU;

peliaTh 3a/a4d Ha JI0KA3aTeJIbCTBO MATEMaTHMYECKHX OTHOLICHUN M HAXOXKICHHE
TeOMETPUYCCKAX BEIWYMH, MPHUMCHSSI W3BECTHBIE METOABl TIPU PEIICHUU
MaTeMaTHIeCKUX 3a]1a4 TTOBBIIIICHHOTO M BBICOKOTO YPOBHS CJIOKHOCTH;
OPUMEHATh  MPOCTEUIIUME  MpOorpaMMHBIE  CpPeICcTBA M DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 32134,
U3BJICKaTh, MpPeoOpa3oBbIBATH W HMHTEPIPETAPOBATH  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekax U
PHUCYHKaX;

IPUMEHATH TOJNyYeHHBIE 3HAHWS Ha MPAaKTHKE: CPAaBHUBAaTh M aHAIM3UPOBATH
peanbHble CUTYyallMd, MPUMEHATh W3YUYCHHBIC IMOHSATUS B TIpOlleCCe IOMCKa
pelieHusT MareMaTu4ecku CcGhOpMYJIMPOBAHHOM  TPOOJIEMBbI, MOJAEIUPOBATH
peasbHbIE CUTyallil Ha A3bIKE TEOMETPHUH, MCCIEA0BaTh MOCTPOCHHBIE MOICIHU C
UCITOJIb30BAHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, arirapara ajreopsbl, peiaTh
MPAKTHYECKHE 3a/1auM, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUYCCKUX BEIINYNH;
UMETh TMPEACTABICHUS 00 OCHOBHBIX JTalax Pa3BUTUS T€OMETPUU KaK COCTABHOM
yacTH (pyHJaMEHTa Pa3BUTHs TEXHOJIOTHA;

CBOOOTHO ONIEPUPOBATH MOHATHUSMU, CBI3aHHBIMH C IWJIHMHIPHUYECKOMN, KOHMUECKOM
U c(heprudecKoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MTOTYUYEHUS;

OTIEPUPOBATh TMOHITHSIMH, CBS3aHHBIMH C TEJIaMH BpAIICHUS: UIHHIPOM,
KOHYCOM, c(pepoil U 1mapom;

pacmo3HaBaTh Teja BpaileHus (IMWIMHIp, KOHYC, cepa u 1map) u OOBACHATH
CHOoCOOBI MOJTYYEHHUS TEJ BpAILlCHHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PacIoyiokeHue cepbl U MI0CKOCTH;

BBIYHCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHHUKOB W TEJI BpaIleHUs, 00bEMBI U
TUTOIIA/IA TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TCOMETPHUUSCKHUX Tell

C MpUMEHEHUEM (HOPMYIT;
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CBOOOTHO ONEPUPOBATH MTOHSATUSIMU, CBI3aHHBIMHU C KOMOMHAIIMSIMU TEJ BPAIICHHUS
U MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIUCAHHBIA B CEpy W OMUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAsT B MHOTOTPAHHUK UJTU TEJIO BPAICHMUS;

BBIYUCIISITh COOTHOIICHMSI MEXAY IUIOMIAISIMU TMOBEPXHOCTE H 00bEMamu
IOJIOOHBIX TEJI;

U300pakaTh U3ydaemble (DUTYPHI, BBIMOIHATH (BRIHOCHBIC) TUIOCKHE YEPTEXKH W3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TeJI BpallleHHUs;

U3BJICKaTh, UHTEPIPETUPOBATH U  NPeoOpa3oBbIBaTh  UHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO Ha 4epTexkax U
PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHITUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATh ONEpAllMd HaJ BEKTOpPaMU; 3a/1aBaThb IUIOCKOCTh YPaBHEHUEM B
JIEKapTOBOM CUCTEME KOOPIMHAT;

pelarb TeOMETPUYECKUE 3a7auyd Ha BBIUMCICHHUE YIJIOB MEXKIY MPSAMBIMH U
MJIOCKOCTSIMH, BBIYMCICHHE PACCTOSHUM OT TOYKHA 1O IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHUY;

CBOOOHO ONEPHUPOBATH MOHATUSIMU, CBA3aHHBIMH C JABUKCHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM;

BBITIOJTHATh U300paKeHUS MHOTOTPAHHUKOM M TE€J BPAILICHUS MPU MapajuieIbHOM
MEepEeHOce, LEHTPAIbHON CHUMMETPHUH, 3€PKaJIbHON CHUMMETPHHM, IPU OBOPOTE
BOKPYT MpsIMOii, MpeoOpa3oBaHus OI00US;

CTPOUTh CEUYEHUSI MHOTOTPAaHHMKOB U TeJ BpallEHUs: CEUYEHHUS IWJIMHIpA
(mapajuilenbHO W TMEPNEHANKYJISPHO OCH), CEYEHUs KoHyca (IapajuiesibHOe
OCHOBAHHUIO U TIPOXOASAIIEe Yepe3 BEPIINHY), CEUCHUS 111apa;

MCIIOJIb30BaTh METOJIbI MOCTPOCHUS CEYEHU: METOJ CJIEJIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEH TIOCKOCTH;

JAOKa3bIBATE TCOMETPHUYCCKUC YTBCPIKACHU A,
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NPUMEHATh TeOMETpHUeCKHe (akThl ISl PEUICHHs] CTEPEOMETPHUUECKHX 3ajad,
MPEAIONATaIINX HECKOJIBKO IIIAr0B PEIIEHUS, €CIIU YCIOBUS TPUMEHEHUS 3a/1aHbl
B SIBHOU U HESBHOU (opme;

pemarh 3a/a4d Ha J0Ka3aTelbCTBO MAaTEMaTUYECKHUX OTHOIICHWM M HaX0XKIICHHE
reOMETPUYECKUX BEINYNH;

IIPUMEHATH IPOTrPAMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh IIOJYYEHHBIE 3HAHUS Ha IPAKTUKE: CPAaBHHUBATH, AHAJIM3UPOBATH U
OLICHMBATh pe€ajbHbIE CUTyallud, NPUMEHSATh HW3YUYEHHBIC IOHATHUSA, TEOPEMBI,
CBOIICTBA B MpOLECCE IOMCKA PEIICHUS MaTeMaTHYeCKu C(HOPMYINPOBAHHOM
po0OJIeMbl, MOJIEIMPOBATh PEAJIbHBIE CUTYAllMH Ha 3bIKE TEOMETPUH, UCCIIE0BATh
MOCTPOCHHBIE MOJENIM C UCHOJb30BAHHEM T'€OMETPUYECKUX IMOHATUH U TEOpEM,
anrmapara ajareOpbl, pelarb MPaKTUUYECKUE 3a/laud, CBSI3aHHBIE C HAXO0XKJECHUEM
reOMETPUYECKUX BEINYNH;

MMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUsS I€OMETPUU KAaK COCTaBHOM

yacTH (pyHJaMEHTa Pa3BUTHSI TEXHOJIOTHUH.

TEOPUA BEPOATHOCTHU U CTATUCTUKA

OOy4aronuiicss Hay9uTCs:

CBOOOHO OMEpHUpPOBaTh MOHATUSIMU: Tpad, MIOCKUN rpad, cBsI3HBIN rpad, NyTh B
rpade, 1emb, IMKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO  CIyYalHOTO
AKCIIEPUMEHTA,;

CBOOOJTHO OTMEPUPOBATH MOHATUIMU: CITYYalHBIA SKCIIEPUMEHT (OTIBIT), CIIydailHOe
COOBITHE, DIIEMEHTAPHOE CIydYaiiHOE COOBITHE (IJIEMEHTAPHBIN UCXO/T) CIYy4aiHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU;

HAaXOIUTh W (OPMYITHpPOBaTH COOBITHS: TIEPECEUYCHHE, OOBEIMHECHHE ITaHHBIX
COOBITHM, COOBITHE, MPOTUBOIMOJIOKHOE JaHHOMY, HCIIOJIB30BaTh JUarpaMMbl
Diinepa, KOOPAUHATHYIO MPSIMYIO IS PEIICHUS 3ajad, MOJIb30BaThCsi (OPMYIIOn

CIIO)KEHHSI BEPOSITHOCTEH JJI1 BEPOSITHOCTEM JIBYX U TPEX CIyYalHBIX COOBITUI;
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OIEpUpPOBATh TMOHATHSIMHU: YCIOBHAas BEPOATHOCTb, YMHO)KEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE  COOBITHSA, JIEPEBO  CIYYaWHOI'O  SKCIIEPUMEHTa, HAXOJIUTh
BEPOSITHOCTU COOBITHM C TOMOUIBIO MpaBHJIa YMHOKEHHUS, JIepeBa CIy4yalHOTO
OTbITa, HCIONIB30BaTh (OpMYINy MOJTHOW BEpOATHOCTH, Qopmyny baiieca mpu
pelieHun 3aj7ad, OIpENeNsATh HE3aBUCUMOCTb COOBITUH 1o ¢dopMmylie U 1O
OpraHu3alliy CIY4aiHOTO SKCIIEPUMEHTA; MPUMEHSITh U3y4eHHbIE KOMOMHATOPHbIE
dbopMynbl AN TEPEYUCIICHUSI SJIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITHIA
CJIIy4allHOTO OIIbITa, PEIICHUS 3a/1a4 IO TEOPUU BEPOSTHOCTEN;

CBOOOJTHO ONEPUPOBATh MOHSATUAMU: OWHAPHBIA CIyYalHBINA OMBIT (MCHBITAHUE),
ycHex W HeyJada, HE3aBUCUMBIC WCIBITaHUS, CEpUsl MCIBITAHUM, HAXOIWUTh
BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUW J0 TNEPBOIO yclexa, B CEpPHUH
UCIIBITaHUI bepHyIN, B ONBITE, CBI3aHHOM CO CIIy4ailHBIM BBIOOPOM M3 KOHEYHOMN
COBOKYITHOCTH,;

CBOOOJHO ONEPUPOBAaTh TMOHATHUSAMHU: CilydailHas BEJIMYMHA, paclpeaeiieHue
BEPOSITHOCTEM, JuarpamMma pacrpeiciieHusi, OuHapHas CciydailHasi BeJIWYWHA,
reoMeTpu4YecKoe, OMHOMHAJIBHOE pacIpe/IelICHNUE;

oOyyaromuiics Hay4uTCsl ONEPUPOBATh MOHSATUSMU: COBMECTHOE paclpeleieHHe
JIBYX CIIy4allHBIX BEJIMYWH, MCIOJIH30BaTh TAOJHILy COBMECTHOTO paclpeeeHus
JIByX CIyYallHbIX BEJIWYWH JJISI BBIIEICHUS PACHpEACTICHUsT KaKI0H BEIUYHUHBI,
ONPENEIICHNS HE3ABUCUMOCTH CIIyYalHBIX BEJIMYMH;

CBOOOJHO OINEpPUPOBaTh MOHIATHEM MAaTeMaTHYECKOrO0 OXHUAAaHUSA CIIydalHOM
BEJIMYMHBI (pacrpeieneHus), NPUMEHATh CBOMCTBA MAaT€MaTUYECKOTo OXKUIAHUs
IpPU PELIEHUU 3a/la4, BBIYUCISATH MAaTEMaTHUYECKOE OKHUJAaHWE OMHOMHAIBHOIO U
Ire€OMETPUUECKOTO PaCIIPENEIICHUN;

CBOOOZIHO ONEPUPOBaTh MOHSATUSIMU: JIUCIIEPCHUSl, CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATh CBOMCTBA JUCIIEPCUU CIyYAaWHOW BEJIWYUHBI
(pacnpeneneHus) NpyU PEIICHUM 3a]a4, BBIUHUCIATh JUCIEPCUI0 U CTAHAAPTHOE

OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIILHOTO paclpeiesIeHU;
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BBIUUCIISATh BBIOOPOUHBIE XapaKTEPUCTHKU MO JIAaHHOW BBHIOOPKE U OILICHUBATH
XapaKTePUCTUKH TEHEPAaTbHOM COBOKYIMHOCTH JAaHHBIX IO  BBIOOPOYHBIM
XapaKTEPUCTUKAM,

OLICHMBATh BEPOSTHOCTH COOBITHI M MPOBEPSITh MPOCTEUIINE CTATUCTHUYECKUE

T'UIIOTC3bI, IMOJB3YACH H3YUYCHHBIMU PACIIPCOACIICHUAMMU.
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