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NJIAHUPYEMBIE IMYHOCTHBIE, METAIIPEJIMETHBIE U NIPEIMETHBIE
PE3YJBbBTATBI OCBOEHUAKYPCA MATEMATUKA

C yuetom tpeboBanuii PI'OC OO0 uzyueHue npeaMeTHon obaacTu
«MareMaTuka» 1aeTBO3MOXHOCTh 00YYarOUIMMCS JOCTUYb CIAEAYIOIUX PE3yIbTaTOB
pa3BUTHUSA:

JIn4HOCTHBIE pe3yabTaThl

—  -opueHTanus o0y4aronuxcs Ha JOCTHXKEHUE JIMYHOTO CYACThS, pealh3aliio
MO3UTUBHBIX JKU3HEHHBIX NEPCIEKTHB, MHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K JJMYHOCTHOMY CaMOOIIPEEIIEHNIO, CIIOCOOHOCTh CTABUTh LIENIU U CTPOUTH
YKU3HEHHBIE IIaHbL;

—  pa3BUTHE KOMIIETEHIUMHA COTPYIHHUYECTBA CO CBEPCTHUKAMH, JETbMHU
MJIQJILIETO BO3PAcTa, B3POCIBIMU B 00pa30BaTENIbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-
UCCIIEA0BATENbCKOM, TPOEKTHON UAPYTUX BUIAX AEATEIbHOCTH.

—  yMEHHUE SCHO, TOYHO, IPaMOTHO WU3JlaraTb CBOM MBICIIM B YCTHOU H
NUCBbMEHHOM peyu, HOHUMATh CMBIC] MIOCTABJIEHHOM 3a]aui, BHICTPAUBATh apryMEHTALIUIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

—  TpEeACTaBJICHHE O MaTeMaTU4YecKoil Hayke Kak cdepe ueIoBedecKou
NESITENBHOCTH, 00 dTanax eepa3BUTHS, O €€ 3HAYNMOCTH JJI Pa3BUTHUS IUBIIN3AIINH;

—  KpeaTHBHOCTb MBINUJICHUS, MHUIIMATHBA, HAXOJYUBOCTb, AaKTUBHOCTh MpHU
pelIeHuMMaTeMaTHYECKUX 3a/1a4;

—  YMEHHE KOHTPOJHMPOBATH MPOIIECC U PE3YNIbTAT yUeOHOM MaTeMaTHYECKOM
NEeSTENbHOCTH;

—  MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayK{, 3HAUUMOCTH HAyKH, TOTOBHOCTh K Hay4HO-TE€XHUYECKOMY TBOPYECTBY, BIJIAJICHHE
JOCTOBEpHOU HWH(pOpMAIFel O TMepefoBbIX JOCTIKCHHUSIX W OTKPBITHSIX MHPOBOW U
OTEYECTBEHHON HAYKU;

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHUIO,
Ha TPOTSDKEHUU BCEH KHU3HH; CO3HATEIbHOE OTHOIIEHHE K HENPEephIBHOMY 00pa30BaHHUIO
KaK yCJIOBUIO YCTIEITHOM MPOo(eCCHOHANIBHON U 00IIECTBEHHOMN A TEIbHOCTH;

—  NOTpPeOHOCTh TPYAUTHCS, YBOXKEHHE K TPYLy U JIOASM Tpyla, TPYAOBBIM
JOCTH)KEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K Pa3HbIM
BUJIaM TPY/I0BOH JI€ATENbHOCTH;

—  TOTOBHOCTh K CaMOOOCITYKMBAHMIO, BKJIIOYas OOy4YeHHME U BBIIIOJIHEHUE
JIOMAaIIHUX 00sI3aHHOCTEM;

—  (usHuecKoe, SMOIMOHAIBHO-TICHX0JIOTHYECKOe, COLMAIbHOE OJaronoayyue
o0Oy4aromuxcs BKU3HU 00pa3oBaTeIbHON OpraHU3aliy, OUIYIIEHUE AeTbMHU 0€30aCHOCTH
U TICUXOJIOTHYECKOro koMm@opTa, UHPOPMAIIMOHHON O€30MacCHOCTH.

C nenbto peanmsanuu PabGoueil nporpammbl Bocniutanuss MBOY COIIl Ne 53,
pa3zpabotaHHOi B cooTBeTcTBUM co CrpaTterweil pazBuTusi BocnuTaHus B Poccuiickoit
dbenepanuu Ha nepuoy 10 2025 roga (pacnopsbkenue IIpaButensctBa PO ot 29 05.2015
T'), JUYHOCTHBI PE3YyIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMBbL:

1. I'paxnanckoe BOCIMTAHNE BKJIIOYAET:

CO3/IaHME YCJIOBUM [IJIi BOCIUTAHUS y JAETeW aKTUBHOM T'pakaHCKOW MO3UIIHH,
Ipa)IaHCKOW OTBETCTBEHHOCTH, OCHOBAHHOM Ha TPAJMLIMOHHBIX KYJIbTYPHBIX, JyXOBHBIX
¥ HPAaBCTBEHHBIX IEHHOCTSAX POCCUICKOTO OOIIECTBA;

pa3BUTHE KYJIbTYPhl MEKHAIIMOHAILHOTO OOLICHHUS;

(dbopMUpoBaHUE MPUBEPKEHHOCTH UAESIM HMHTEPHALMOHAIN3MA, TPY>KObI, PAaBEHCTBA,
B3aMMOIIOMOILIA HApPOJI0B;

BOCIIUTaHUE YBA)KUTEJIBHOIO OTHOIIEHMS K HALIUOHAIIBHOMY JOCTOMHCTBY JIFOJIEH, UX
YyBCTBAM, PEJIUTUO3HBIM YOCKICHUSIM;

pa3BUTHME MPAaBOBOW U  MOJUTUYECKOW  KyJbTypbl  JI€T€H, paclIupeHue
KOHCTPYKTUBHOI'O Y4acTHs B IPUHATUH PELICHUM, 3aTparuBarolIMX UX [IpaBa U UHTEPECHI,



B TOM YHCJIC€ B Pa3IMYHBIX (hOpMax caMOOPTaHU3AINH, CAMOYIPABICHUS, OOIIECTBEHHO
3HAYUMOM JIEATCILHOCTH;

pa3BUTHE B JETCKOM cCpelie OTBETCTBEHHOCTH, IPUHIIMIIOB KOJUIEKTUBHU3MA U
COLIMAIbHOM COJIMIAPHOCTH;

dbopmupoBaHue CTaOWJIBHOM CHCTEMBl HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, TO3BOJISIONIMX MPOTUBOCTOSTh MJCOJOTMU HSKCTPEMH3Ma, HallMOHAIU3Ma,
KceHo(poOuu, KOppYyMNIuU, AUCKPUMUHAIIMU TO COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAIBHBIM MPU3HAKAM U IPYTUM HETAaTHBHBIM COLIMATIBHBIM SBJICHUSIM;

pa3paboTKy M peau3aliio MPOorpaMM BOCIHTAHHS, CIIOCOOCTBYIOIIUX IPABOBOM,
COLMAJIBbHOWN U KYJIbTYPHOU aJalTalliU IETEW, B TOM YHCIIE JETEH U3 CEMEW MUTPAHTOB.

2. IlaTtpuoruyeckoe BocmUTAHHE W (HOPMHPOBAHUE POCCHUUCKOW HICHTUIHOCTH

pEeyCMaTPUBAET:

CO3/IaHUE CUCTEMbl KOMIUIEKCHOTO METOJUYECKOTO COMPOBOKIACHUS NESATEILHOCTH
MeJaroroB M JAPYruxX paOOTHUKOB, YYaCTBYIOIIMX B BOCIHMTAHUHU MOJPACTAIOLIETO
MOKOJICHUS, IO (POPMHUPOBAHUIO POCCUMCKOMN TPaXKIaHCKOM UIEHTUYHOCTH;

dbopMupoBaHue y JeTed MaTpUOTHU3Ma, YYyBCTBAa TOPJOCTH 3a CBO Poauny,
TOTOBHOCTH K 3amuTe mHTepecoB OTedecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccnm Ha
OCHOBE Pa3BUTHUA MPOTrpaMM MAaTPUOTHYECKOTO BOCIHUTAHUA JETEH, B TOM YHUCIE BOCHHO-
MaTPUOTUYECKOTO BOCIIUTAHUS,

MOBBIIIICHUE KAdecTBAa TMPEMOJaBaHUS T'yMaHHUTApHBIX yUEeOHBIX IPEAMETOB,
00€CTeUnBAaIONIET0 OpPUEHTALMI0 OOYyYalolUXCS B COBPEMEHHBIX OOIIECTBEHHO-
MOJIUTUYECKUX TPOIECCaxX, MPOUCXOoAsImmMXx B Poccun W MHUpe, a TakkKe OCO3HAHHYIO
BBIPAaOOTKY COOCTBEHHOH TO3WIIMM IO OTHOIICHWIO K HHM Ha OCHOBE 3HAHUA U
OCMBICJIEHHS] UCTOPUH, TYXOBHBIX [IEHHOCTEN U JOCTUKEHHUIN HAIIEH CTPAHBI,

pa3BUTHE Y MOAPACTAIONIETO OKOJEHHS YBAXKEHHUS K TAKUM CHUMBOJIaM TOCYAapCTBa,
Kak rep0, ¢mar, rumH Poccuiickoii denepanuu, K HCTOPHUYECKHUM CHUMBOJIAM U
nmamsaTHukaM OTeuecTBa;

pa3BUTHE TMOMCKOBOW M KPAEBEIUECKON IEATEIBHOCTH, JETCKOIO0 MO3HABATEIHHOIO
Typu3Ma.

3. JlyxoBHOe ¥ HpPaBCTBeHHOe BOCHUTAHHMEe J€Teld HAa OCHOBE POCCHUCKUX

TPaJUIIMOHHBIX LIEHHOCTEW OCYIIECTBIISIETCS 3a CUET:

pa3BuUTUSA y JETell HPABCTBEHHBIX YYBCTB (UeCTH, JOJTa, CIPaBeIINBOCTH,
MUJIOCEPUS U APYKEII00us);

dhopMUpOBaHUS BBIPAKCHHOW B IOBEJICHHHM HPABCTBECHHOW IMO3WIIMHM, B TOM YHCIIC
CIOCOOHOCTH K CO3HATEILHOMY BBIOOpPY 100pa;

pPa3BUTHUS COMEPEKUBAHUS U (HOPMHUPOBAHUS MO3UTUBHOTO OTHOIICHUS K JIFOASM, B
TOM YHCJIE K JIMAM C OTPAaHUYECHHBIMU BO3MOXKHOCTSAMU 3/10POBbSI U MHBAIUAM;

pacIIupeHust COTPYIHUYECTBA MEXITY TOCYIapCTBOM U OOIIECTBOM, 00IIECTBEHHBIMU
OpraHu3aIUsIMA U UHCTUTYTaMH B cepe NTyXOBHO-HPABCTBEHHOTI'O BOCIUTAHMUS JETEH, B
TOM YHUCJIEe TPAAUIIMOHHBIMU PETUTHO3HBIMU OOIITTHAMU;

coneiicTBUs (HOPMHUPOBAHUIO Y JE€TEH TMO3UTHBHBIX J>KU3HEHHBIX OPHEHTHPOB W
IJIAHOB;

OKa3aHMs TTOMOIIM JIETSM B BBIPaOOTKE MojieNiel MOBEICHUS B PA3IUYHBIX TPYIHBIX
YKU3HEHHBIX CUTYAIUsIX, B TOM YUCJIE MPOOJIEMHBIX, CTPECCOBBIX U KOH(MIUKTHBIX.

4. TlpuoOimeHue aeTeil K KyJbTYPHOMY HACJEIHI0 TIPEANOaracT:

3¢ peKTUBHOE UCTIONB30BAaHUE YHUKATHLHOTO POCCHICKOTO KYJIbTYPHOTO HACIIEIUs, B
TOM YHUCJIE JIMTEPATYPHOTO, MY3BIKAIBHOTO, XYIO0XKECTBEHHOrO, TEAaTPAIBHOTO U
KHHEMaTOrpauaecKoro;

CO3/IaHME pABHBIX IS BCEX JIETEH BO3MOXXHOCTEM JOCTyHa K KYJbTYPHBIM
LICHHOCTSIM;

BOCIIUTAHHE YBAXEHUS K KYJIbType, S3bIKaM, TPaJUIMSAIM MU OObIYasiM HapoJOB,
npoxuBaromux B Poccuiickont @enepannu;

yBEJIMYCHUE JOCTYIMHOCTH JETCKOW JUTEpaTyphbl sl ceMeH, mpuoOIeHne aeTei K



KJIJACCUYECKUM U COBPEMEHHBIM BBICOKOXYIO’KECTBEHHBIM OTEYECTBEHHBIM M MHUPOBBIM
IIPOU3BE/ICHUSIM UCKYCCTBA U JINTEPATYPHI;

CO3JaHUE YCIOBUM ISl TOCTYITHOCTH MY3€HMHOM M T€ATPAIBbHOU KYJbTYPbI I IETEH;

pPa3BUTHE MY3€MHOMN U T€ATPAIIBHON NEJArOTHKH;

HNOJJIEPKKY MEp IO CO3JaHHI0 U PACIpPOCTPAHEHUIO MPOU3BEAEHUNW HCKYCCTBA H
KYJbTYpBI, IPOBEACHUIO KYJIbTYPHBIX MEPONPUATUIN, HAIIPABICHHBIX HA MOIYISPU3ALMIO
POCCHUICKHX KYJIbTYPHBIX, HDABCTBEHHBIX U CEMEWHBIX IECHHOCTEN;

CO3JJaHUE U ITOAJIEPKKY ITPOU3BOJICTBA XYA0KECTBEHHBIX, JOKYMEHTAJIbHbIX, HAYYHO-
MOMYJISIPHBIX, YYEOHBIX W aHMUMAIIMOHHBIX (UIBMOB, HApaBJIEHHBIX Ha HPABCTBEHHOE,
Ipa)xJAaHCKO-TIATPUOTUYECKOE U OOIIEKYIbTYPHOE PAa3BUTHE JETEH;

MOBBIILIEHUE pOJIM OMOIMOTEK, B TOM 4yHciie OMONHMOTEK B cucTeMe 00pa3oBaHuUs, B
NpUOOIIEHUH K COKPOBUIIHMIIE MUPOBOM M OTEYECTBEHHOW KYJIbTYphl, B TOM YHCIE C
UCIOJIb30BaHUEM MH(DOPMAIIMOHHBIX TEXHOJIOTUM;

CO3JJaHME YCIOBMM JUIA1 COXPAaHEHMUS, NONJNEPKKA M Pa3BUTUA OTHUYECKHUX
KYJbTYPHBIX TPAIUIMI 1 HAPOJIHOTO TBOPYECTBA.

5. IMonmyasipu3anus HAYYHbIX 3HAHUI CpPellU JeTeH Mmoapa3yMeBaeT:

COICUCTBUE TIOBBIINICHUIO TMPUBIECKATEIBHOCTH HAyKW ISl MOJPAaCTaIOLIEro
ITOKOJIEHUS, TOJIEPKKY HAYYHO-TEXHUYECKOTO TBOPUYECTBA JIETEH;

CO3/IaHME€ YCJIOBHM JJI TIOTyYEHUs IETbMHU JIOCTOBEPHOM MH(OPMAIINH O TEPEIOBBIX
JOCTHDKEHUSIX M OTKPBITHUSIX MHPOBOM UM OTEUECTBEHHOM HAayKH, IOBBIIICHUS
3aMHTEPECOBAHHOCTHU IMOAPACTAIOLIETO MOKOJIEHNS B HAYYHBIX MO3HAHUSAX 00 YCTpONCTBE
MUpa 1 0011eCcTBa.

6. ®@usnueckoe BocnuTanue u GOPMHUPOBAHUE KYIbTYPHI 37J0POBbS BKIIIOYAET:

(¢bopMHpOBaHHUE Y OIPACTAIOUIETO MOKOJEHUSI OTBETCTBEHHOT'O OTHOILLIEHUSI K CBOEMY
310pOBBIO U TOTPEOHOCTH B 3A0POBOM 00pase KU3HH;

dhopMupoBaHUE B JIETCKOM U CEMEWHOM Cpelie CHCTEMbl MOTHBAIIMU K aKTUBHOMY U
30pOBOMY 00pa3y KH3HH, 3aHATUAM (QHU3UYECKOH KyJIbTYpOH M CIOPTOM, pa3BUTHE
KYJBTYPBI 3I0pPOBOTO MTUTAHUS;

CO3JaHME I JIeTe, B TOM 4YHCJIE JE€Ted C OTPAHWYEHHBIMHU BO3MOXHOCTSIMU
3I0POBbS, YCIOBUHM ISl PEryJSpPHBIX 3aHATHH (PU3NYECKOW KYyIbTypO W CIOPTOM,
Pa3BUBAIOLIETO OTABIXAa M O3J0POBJIEHUSA, B TOM YHCIE Ha OCHOBE PA3BUTHS CIIOPTHUBHOMN
UHQPaCTPYKTYphI U MOBBIIEHUS 3)PEKTUBHOCTH €€ UCIIOJIb30BaAHUS;

pa3BUTHE KYJIbTYPbI 6e3omacHOn KU3HEIEATENBHOCTH, npoUIaKTUKy
HApPKOTUYECKOW M aJIKOTOJIbHOM 3aBUCHUMOCTH, TaOaKOKypeHUss W JAPYTUX BPETHBIX
MIPUBBIYEK;

MPEAOCTABICHUE O0yJaroMMCcs 00pa30BaTeNbHBIX OpPTaHU3allUi, a TaKXKe JETAM,
3aHUMAOIIUMCS B WHBIX OPTaHMU3AIUSIX, YCIOBUN ISl (PU3NYECKOTO COBEPIICHCTBOBAHUS
HAa OCHOBE PETYJISAPHBIX 3aHATHH (QHU3KYIBTYpOH M CIIOPTOM B COOTBETCTBHH C
UHIVBUAYATBHBIMHA CITOCOOHOCTSIMHU M CKIIOHHOCTSIMH JICTEH;

WCIIOJIb30BAHKME TOTEHIIMANa CIOPTHUBHOW JEATETBbHOCTH IS MPO(HIAKTUKH
aCOIMAJILHOTO TTOBEICHUS;

COJICHCTBHE TPOBEJCHUIO MAaCCOBBIX OOIICCTBEHHO-CIIOPTHBHBIX MEPONPHUATHH |
MPHUBJICYCHUE K YUACTHIO B HUX JICTCH.

7. TpynoBoe BocnuTaHHEe U MPO(eCcCHOHATbHOE CaMOoIpeieIeHHe PEeaTu3yeTCs

MTOCPEJICTBOM:

BOCITUTAHUS Y JCTCH YBOKEHUS K TPYY U JIOJSAM TPYAQ, TPYJIOBBIM JTOCTHIKCHUSM;

dbopMupoBaHUsl y JeTel YMEHUU W HABBIKOB CaMOOOCIYXHBaHUS, TOTPEOHOCTH
TPYIUTHCS, JOOPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPYECKOTO OTHOIICHHUS K pPa3HBIM
BUJAM TPYIOBOW JI€ATEIbHOCTH, BKJIIOYash OOy4YeHHE U BBINOJIHEHHE JIOMAIIHUX
00s13aHHOCTEN;

pa3BUTHS HABHIKOB COBMECTHON pabOThl, yMeHHsS pPaboTaTh CaMOCTOSTEIBHO,
MOOUIIN3YSl HEOOXOAUMBIE PECYpChl, PABUJIBHO OIEHUBAs CMBICI U TOCIEJICTBUS CBOMX
JICUCTBUM;



CONIEHCTBUSA MPO(PECCHOHATLHOMY CaMOOIPEACIICHNI0, TPUOOIIECHUST JeTeid K
COLIMAJIBHO 3HAYUMOM 1€ TEIbHOCTH AJIsi OCMBICIIEHHOT'O BbIOOpa IMpodeccui.

8. DkoJjioruyeckoe BOCIUTAHNE BKIIIOYALT:

pa3BUTHE y JAE€Ted M HUX POJIUTENEH HKOJOIMYECKOW KYyJIbTYpbl, OEpeKHOIo
OTHOILIEHUS K POJHOM 3emiie, IpUPOAHbIM OoraTcTBaM Poccun n mupa;

BOCIIMTAHHME YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOJHBIX PECYPCOB, YMEHUM
Y HaBBIKOB Pa3yMHOI0 MPHUPOAOIOJIB30BAHUS, HETEPHIUMOTO0 OTHOUIEHUS K JEHCTBUSM,
NPUHOCSALIUM BPEJl SKOJIOTHH.

MeTanpeamMeTHblie pe3yJbTaThl. Pery/iiTUBHbIC YHUBEPCAJIbHbIEC Y4eOHbIe 1eiiCTBUS.
BbInMyCKHUK HAYYMTCH:

CaMOCTOATEIBHO ONPENENATh IIeNH, 3aJaBaTh MapaMeTpbl M KPUTEPUHU, MO KOTOPHIM

MOYKHOOTIPEICNIUTD, YTO LIENb JOCTUTHYTA;

— OLICHMBATh BO3MOJKHBIE MOCIEACTBHS JIOCTH)KCHHUS IOCTaBICHHON MENU B

JeSITETFHOCTH, COOCTBEHHOW JKM3HHM M KU3HU OKPYXKAIOMIMX JIOJICH, OCHOBBIBASCH

Ha COOOpaXEHUSIX STUKH U MOpaJIH;

— CTaBUTh W (OPMYNIHPOBaTh COOCTBEHHBIE 33Ja4d B 00pa30BaTEIbHON

JESITETFHOCTHU U )KU3HCHHBIX CUTYaIHsX;

— OIICHWBATh PECYPCHI, B TOM YHCIIE BPEMs U IPYyTHe HeMaTepHabHBIE PECYPCHI,

HEOOXOIMMBIE JUISIOCTH)KEHUS TIOCTAaBICHHOU 1IeTIH;

— BBIOMPATh TMYTh MOCTIDKEHHS LENH, TUIAHUPOBATh PEIICHHE MOCTABICHHBIX

3a7a4, ONTUMHU3UPYSIMaTepUaIbHbIEe H HEMaTepUAIbHBIC 3aTPATHI;

— OpraHu30BbIBaTh A(Q(EKTHUBHBI TOHCK pPECypcoB, HEOOXOOUMBIX IS

JDOCTHXCHUS TIOCTABIICHHOMIIEIH;

- COIOCTABIIATH TOJYYEHHBIH pe3yibTaT NEATEIbHOCTH C IIOCTABICHHOW 3apaHee
IEIIBIO.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE yUeOHbIe 1elCTBUSA. BHINYCKHUK HAYYHUTCSA:

— NepBOHAYAIBHBIC TIPEACTABICHUS 00 HIEAX U O METOJaX MaTeMaTHKU Kak
YHUBEPCAIBHOM $SI3bIKE HAYKHU M TEXHUKH, CPEICTBE MOJICIIMPOBAHUSA SIBJICHUU U
MPOLIECCOB;

— yMEHHE BHJIETh MAaTEeMaTHYECKYIO0 3aJady B KOHTEKCTE MPOOJEMHON CHUTyalluu B
JIPYTUX IUCUUIUIMHAX, B OKPYKAIOIIEH )KU3HHU;

— yMEHHE HaXOJUTh B Pa3IMYHBIX HMCTOYHHKAX HH(POPMAIHIO, HEOOXOJAUMYIO IS
peleHuss MaTeMaTUueCcKuX MpoOJieM, MPe/ICTaBISITh €€ B MOHIATHOW (opMme, MpUHUMATh
pelieHue B YCIOBUSX HEMOJHOW WM M30BITOYHOM, TOYHOM U BEPOSTHOCTHOM
uHpOpMaINH;

— YMEHUE TOHUMATh M HCIIOJIb30BATh MATEMATHYECKHUE CPEICTBA HATJISIAHOCTH
(rpaduku, guarpamMmbl, TaOMWIBI, CXEMbI W JIp.) ISl WJUTFOCTpAIlMU, WHTEpIpETaIuHu,
apryMeHTaluu;

— YMEHHE BBIIBUTATh TUIIOTE3bl MPH PEIICHWH YYeOHBIX 3a7a4, TOHHUMATh
HEO0OXOUMOCTh UXIIPOBEPKH;

— yMEHHE MPUMEHITh UHIYKTUBHBIC U JCTYKTUBHBIE CIIOCOOBI PaCCyXACHHUH, BUIETh
pa3IMYHBIECTPATET MU PEIICHUS 3a1aY;

— IMOHUMAHUE CYIIHOCTH aJTrOPUTMUYECKUX MPEANHUCAHUN U YMEHHUE JIEMCTBOBATH B
COOTBETCTBUH CIIPEIIOKEHHBIM aJITOPUTMOM;

— YMEHHE CaMOCTOSITEIbHO CTaBUThH II€JIM, BHIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIsi
penieHns yaeOHbIXMaTeMaTHIEeCKIX TPO0IIeM;

— YMEHHUE TIAHUPOBATH U OCYILIECTBIIATh AEATEIbHOCTD, HAIPABICHHYIO HA PEUICHUE
3aJ1a4 UCCJIEI0OBATEIILCKOTO XapaKTepa;

KoMMyHuKAaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIe JeiicTBIs. BRINYCKHNK HAYYUTCS:

— OCYLIECTBIIATh JICJIOBYIHO KOMMYHMKAIMK0 KAaK CO CBEPCTHHKAMH, TaK U CO



B3pOCIbIMU (Kak BHYTpU 00pa30oBaTENbHOW OpraHu3alMM, TaK M 3a €€ MpeesiaMH),
noJ0upaTh MapTHEPOB JJIA JEJIOBOM KOMMYHHMKAIMM MCXOAs M3 COOOpa)kKeHHit
PEe3yIAbTaTUBHOCTH B3aUMOJICHCTBHS, 4 HE TUYHBIX CUMIIATHII;

— IPU OCYIIECTBJIEHUU TPYNIOBOM pabOThl OBITh KAaK PYKOBOJIUTENEM, TaK WU
YJIEGHOM KOMAaHIbl B pa3HbIX poJsiX (reHeparop wuled, KPUTUK, HCIIOTHUTEND,
BBICTYMAIOIIUH, SKCIEPT U T.1.);

— KOOPJAMHUPOBATH U BBINOJHATH pabOTy B YCIOBUSX PEaIbHOr0, BUPTYAJIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOJIEHCTBUS;

— Pa3BEpPHYTO, JIOTUYHO U TOYHO U3J1araTh CBOIO TOUKY 3PEHUS C

UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB.

IINIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI KYPCA
MATEMATHUKHA

[IpeameTHbIC pe3ynbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHON MIPOTPAMMBI
cpenHero ooOmero oOpa3oBaHus ¢ ydeToM oOmux TtpeboBanuit CraHgapra u
crenuPuKN U3y4yaeMbIX MPEAMETOB, BXOJAIIMX B COCTaB MPEIMETHBIX 00JacTel,
o0ecrneunBaloT YCIEIIHOEe 00yUYeHUE Ha CIEAYIOIIEM YPOBHE 001Iero o0pa3oBaHusl.
N3yuenne npenMmeTHoM obnactu "MaremaTtuka" ooecrieuynBaeT:
-c(hOpPMUPOBAHHOCTb MPEACTABICHUM O COIUANIBHBIX, KYJIBTYPHBIX U UCTOPUUYECKUX
(hakTOpax CTAHOBJICHUSI MAaTEMAaTUKH ;

-c(hOPMUPOBAHHOCTh OCHOB JIOTMYECKOI0, aJITOPUTMUYECKOTO U MAaTeMaTUYECKOTO
MBIIUICHUS;

-C()OPMUPOBAHHOCTh yYMEHUN TMPUMEHSATH TMOJYyYEHHbIE 3HAHHUS MPU PEHICHUH
pa3JIMYHBIX 33]1aY;

-C()OpMUPOBAHHOCTH MPEJCTABICHUN O MaTEMAaTHUKE KaK 4acTH OOIIeUEIOBEUYECKOM
KYJbTYpPbl, YHUBEPCAIBHOM S3bIKE HAyKH, MO3BOJSIOIIEM OMNHUCHIBATH U H3y4aTh
peabHbIE TPOLIECCHI U SIBJICHUS,

-copMupoBaHHOCTH nipeacTaBienuit o ponu UKT B coBpemenHOM

o0111eCTBE, MOHUMAaHNWE OCHOB MPABOBBIX ACMEKTOB HCIOIb30BAHUS KOMIIBIOTEPHBIX
nporpamm 1 pabotsl B UHTEpHETE;

-c(hOpPMUPOBAHHOCTD MPEJICTABICHUIN O BIUSHUU WHPOPMAITMOHHBIX TEXHOJOTUM Ha
KU3Hb YEJOBEKa B OONIECTBE; IMOHMMAHUE COIMAIBHOIO, SKOHOMHUYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUIUYECKOTO, MPUPOAHOTO, APrOHOMUUYECKOTO,
MEJIUIIMHCKOTO U (hM3UOJIOTHYECKOT0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJOTHH;
NPUHATHE DTUYECKUX ACMEKTOB HWH(POPMAIIMOHHBIX TEXHOJIOTHUH;, OCO3HAHUE
OTBETCTBEHHOCTH  JIIOAEH, BOBJEYEHHBIX B CO3JaHUE U  MCIOJIb30BAHUE
nH(OPMAITMOHHBIX CUCTEM, PACIIPOCTPAHEHNE HH(DOPMAITUH.

[IpenMeTHbIe pe3ynbTaThl WM3ydeHHs] IpeaMeTHoi obmactu "Martemaruka"
BKJTFOYAIOT TIPEIMETHBIE PE3YJIbTAThl H3YUYCHHS YICOHBIX TIPEIMETOB:

"Maremaruka: anreOpa W Hadaja MaTeMaTUYeCKOTO aHaln3a, reomMeTpus"
(6a30BBIN ypOBEHB) - TpeOOBaHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOCHHSI 0a30BOTO
Kypca MaTeMaTHUKH JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI O MaTeMaTUKE KaK YacTh MHPOBOH
KYJbTYpbl U O MECT€ MAaTE€MaTUKH B COBPEMEHHOW IMBWIM3ALMH, O CHOCO0ax
OMMCAHMS HA MATEMaTUYECKOM SI3bIKE SBJICHUN PEaTbHOTO MUPA;

c(OpPMHUPOBAHHOCTh MPEACTABICHUA O MATEMAaTUYECKUX MOHATHSIX Kak o
BOKHEUIIUX MATeMAaTHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4yaTh
pa3Hble MPOLECCHl U SIBJICHHUSA, MOHMMAaHUE BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;



BJIQJICHUE METOJaMU JI0KA3aTeJbCTB W AJITOPUTMOB PEUICHHUS; YMEHUE HX
MPUMEHSITh, TPOBOJIUTH 1I0KA3ATEJIbHBIE PACCYXKIEHUS B XOJI€ PEIICHU 3a/aY;
BJIaJICHUE CTAHJAPTHBIMU NIPHUEMaMH PEHICHUS PallMOHANbHBIX U UPPALMOHATBHBIX,
MOKa3aTeJIbHbIX, CTETIEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUUW W HEPABEHCTB, MX
CUCTEM; HCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOKCKA MyTH PEUICHUSI U WIIIOCTPALIUU PEIICHUS] YPAaBHEHUI U HEPaBEHCTB;

c(OpPMHPOBAHHOCTh MPEJCTABIECHUH OO0 OCHOBHBIX TMOHSATUAX, HIEAX M
METO/IaX MAaTEMaTUYECKOI0 aHaJU3a;

BJIQJICHUE OCHOBHBIMU TOHATHSIMU O IUJIOCKMX U MOPOCTPAHCTBEHHBIX
TeOMETpUYECKUX (UTypaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacrio3HaBaTh Ha 4YepTekax, MOJENAX U B PEaATbHOM MHPE TE€OMETPUUYECKUE
bUTyphl; MPUMEHEHHE W3YYEHHBIX CBOMCTB T€OMETPUUIECKUX GUTYp B (PopMyIT IJis
pelIeHrs TeOMETPUUYECKUX 3a7a4 U 33]1ay C TPAKTUUECKUM COJICPKAHUEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MPOIECCaX U SIBICHUSX, UMEIOIIUX
BEPOSTHOCTHBIN XapaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJTbHOM MUPE,
00 OCHOBHBIX MOHATUSX JIEMEHTAPHOU TEOPUU BEPOSTHOCTEH; YMEHHUI HAXOMUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUNA B MPOCTEHIIUX MPAKTUUYECKUX
CUTyallMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYUH;

BJIaJICHUE HAaBBIKAMH HCIIOJIb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM
IIpU PEIICHUU 3a/1a4

N3yuenne mpeamerHor obOnactu '"Marematuka" JIOKHO OOCCIEUYHUTH:

c(hOpMUPOBAHHOCTh TMPEACTABICHUM O COLMAIbHBIX, KYJIbTYPHBIX H

HUCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MAaTEMaTUKH;

c(hOpMUPOBAHHOCTH ~ OCHOB  JIOTHYECKOTO, QITOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

c(hOpMUPOBAHHOCTh YMEHUN MPUMEHSTh MOJYYCHHBIC 3HAHUS MPU PEIICHUU
pa3JIMYHbIX 3a]1a4;

chOpPMHPOBAHHOCTh  TPEJCTABICHUH O  MareMaTHKe Kak  4YacTH
OOIIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAJIHLHOM S3bIKE HAYKH, IO3BOJISIONIEM
OMUCHIBATh U U3y4YaTh PEAIbHBIC MPOLIECCHI U SBJICHMUS;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM O POJIM MATEeMaTHKA B COBPEMEHHOM
o01iecTBe.

[IpenmeTHble pe3yabTaThl U3Y4YEHHUS TMpeAMeTHoM obnactu "MaremaTuka'
BKJTFOYAIOT TIPEIMETHBIE PE3YJIbTAThl H3YUCHHS YICOHBIX TIPEIMETOB:

"Marematuka: anredpa 1 Hadajga MaTeMaTHYECKOro aHaiau3a, reoMeTpus’ (0a30BbIid
YpOBEHB) - TpeOOBaHMS K NPEAMETHBIM pe3ysbTaTaM OCBOEHHUsI 0a30BOTO Kypca
MaTEeMaTUKH JIOJHKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUNH O MaTeMaTUKe KaK 4YacTH MHUPOBOMU
KYJbTYpbl U O MECT€ MaTEeMaTUKH B COBPEMEHHOW IMBWJIM3AIMH, O CIOCO0ax
OMMCaHUS Ha MAaTEMAaTUUYECKOM SI3BIKE SIBJICHUI peaJIbHOTO MHUPAa;

c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O MATEeMAaTHYECKUX TMOHATHUSIX KaK O
BAKHEHIINX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OIUCHIBATh M HU3y4aTh
pa3Hble MPOLECCHl M SBJICHUA, IMOHMMAaHUE BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

BJIQJICHUE METOAAMU JI0KA3aTeJIbCTB W AJITOPUTMOB PELICHHUS; YMEHUE HX
MPUMEHSITh, TPOBOJIUTH 1I0KA3ATEIIbHBIE PACCYXKIEHHUS B XOJI€ PEIICHU 3a/1aY;

BJIQJICHUE  CTaHJAPTHBIMU  MpPHUEMaMU  PEIICHUS  pPAlMOHAIBHBIX U
UPPALMOHAIBHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUIA
U HEPAaBEHCTB, UX CUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMm, B



TOM
yuciae I MOWCKAa IIyTH pPELIEeHHs W WIUIIOCTPAllMM PELICHUS YPAaBHEHUM U
HEPABEHCTB;

C()OPMUPOBAHHOCTh MPEJCTAaBICHUA OO0 OCHOBHBIX MOHATHUSX, HIEAX U
METO/IaX MaTeMaTUYECKOIO aHaJIN3a;

BIAJCHUE OCHOBHBIMM IIOHATUSMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, X OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTb YMEHHMSI
pacno3HaBaTh Ha YepTekaxX, MOACISIX W B PEAIBHOM MHpPE T'€OMETPUUYECKHE
burypsl; npruMeHEHNE U3yYECHHBIX CBOWCTB TeoMeTpudeckux (uryp u hopmyn s
peleHns reOMETPUYECKUX 3a7ad U 33]1a4 C IPAKTUYECKUM COJEPKAHUEM;

c(OPMUPOBAHHOCTh TMPEACTABICHUN O MPOLIECCaX M SIBICHUAX, MMEIOIINX
BEPOSTHOCTHBIN XAPAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbBHOM MHpE,
00 OCHOBHBIX MOHSATHUSIX DJIEMEHTAPHON TEOPUH BEPOSTHOCTEN; YMEHUI HAXOAUTD U
OLICHMBATh BEPOSITHOCTH HACTYIIEHUS COOBITUA B NPOCTEHIIMX MPAKTUYECKUX

CUTyalluAaAX U OCHOBHBIC XaPaAKTCPUCTUKHU CﬂyqaﬁHBIX BCIIMYHH,
BJIAACHHUC HAaBBIKAMH HCIIOJIb30BAHHA T'OTOBBIX KOMIIBIOTCPHBIX IIpOrpaMmM
IIpu pCUHICHUH 3a/1a4.

bazoBrrit ypoBeHb «IIpobmeMHO-(yHKIIMOHANBHEIE PE3yIBTAThD)

Pa3nen

|. BbImycKHUK HAay4IHUTCs

I1. BEIMyCKHHK MOTyqUT
BO3MO>KHOCTH HAyYHTBCS

[lenm ocBOCeHUS
npeaMeTa

JIJ1s1 ICTIONIb30BaHUS B TIOBCEHEBHOMN KU3HU
1 00ecTieueHHs] BO3MOKHOCTH YCIICITHOTO
MPOIOJDKEHUST 00pa30BaHuUs 110
CTICIUATBHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAIHBIM

HMCTIOJIb30BAHUEM MaTEMATUKHU

I[J]Sl Pa3BUTUA MBILNIJICHUS, UCIIOJIB30BaAHU A
B IIOBCEIHEBHON KU3HU U 00ecCIieUeHUs
BO3MOKHOCTH YCIIEIITHOTO MTPOIODKCHHUS
00pa30BaHus IO CHEIUATILHOCTSM, HE
CBA3aHHBIM C IMTPUKJIATHBIM
MCIIOJIb30BAHUEM MATEMATHKH

TpeboBaHus K pe3ysbTaTamMm

DJIEMEHTHI TEOPUU
MHOKECTB B
MaTeMaTHIeCKOMN
ITOTHKH

OnepupoBats Ha 6a30BOM YpOBHE
MOHATHSAMMU:

KOHEYHOE MHOXECTBO, IEMEHT MHOXKECTBA,
MOJMHOXKECTBO, IIEpeceueHe U 00beINHEHNE
MHO>KECTB, UNCIIOBBIE MHOYKECTBA

Ha KOOPJIMHATHOW MPSAMOM, OTPE3OK,
MHTEpBaI;

orepupoBaTh Ha 0230BOM YPOBHE HOHATHAMHU:
YTBEPKJIEHHUE, OTPULIAHNE YTBEPKIACHUS,
VMICTUHHBIE U JIOKHBIE YTBEPKICHMSI, IPUUMHA,
CJIeZICTBUE, YACTHBIH CiTydail o01ero
YTBEPKI€HUS, KOHTPIIPUMED;

HAXOAWTh NepecedeHre U 00beJMHEHNE ABYX
MHOECTB, IPEACTABICHHBIX IPpaUUeCcKH Ha
YMCIIOBOH MPSIMOM;

CTPOUTH HA YUCIIOBOM NPSAMOMN IIOJIMHOMKECTBO
UMCIIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTENIINMU YCIOBUAMU;

[paCII03HABaTh JIOKHBIE YTBEPKACHUS,
OLIMOKU B pacCyXICHUAX, B TOM YHUCIIE C
MCIIOJIB30BaHUEM KOHTPIIpUMEpOB. B
MOBCEIHEBHOM KU3HU U IIPH NU3YYEHUU
IIPYTHX IPEAMETOB:

OnepupoBaTh MOHATUSIMU: KOHEYHOE
MHOYECTBO, 3JIEMEHT MHOYKECTBA,
MOJIMHOXECTBO, IEPECEUCHUE U
00bEeIMHECHNE MHOKECTB, YHCIIOBBIC
IMHOECTBA HA KOOPAUHATHOU MPSIMO,
OTPE30K,

MHTEPBaJ, MOTYUHTEPBAI, TPOMEKYTOK C
BRIKOJIOTOM TOYKOM,

rpaduyecKoe npeaCcTaBIcHUe MHOYKECTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

OIepUPOBATh MOHATUIMHU: YTBEPXKICHUE,
OTpULIAHUE YTBEP>KICHUS, ICTUHHBIC U
ITO’KHBIE YTBEPKIACHIUS, PUIMHA,
CJIEJICTBHE, YACTHBIN CITy4aid 00IIero
[YTBEPIKJICHUS, KOHTPIPUMED;

MPOBEPSITH MPUHAIC)KHOCTH dJIEMEHTA
IMHOECTBY;

HaXOJUTh MEPECEUCHNE U OO bETUHCHUE
IMHO>KECTB, B TOM YHCJI€ MPEJICTaBICHHBIX
rpadUyYECKU Ha YMCIOBOM MPSAMOM U Ha
KOOPAMHATHOM TIOCKOCTH;

MPOBOJIUTH JOKA3aTEIbHBIC PACCY>KICHUS
1711 000CHOBAHUS HCTHHHOCTH

IMCIIOJIb30BATh YHMCJIOBBIC MHOKCCTBA HA

YTBEPKACHUH.




KOOPJIMHATHOM MPSMOU JJIsl OTIUCAHUS
[pEATbHBIX TPOIIECCOB U SIBIICHHUIA;
MPOBOUTH JIOTHUYECKUE PACCYKICHUS B
CUTYyaIUsIX MOBCETHEBHOM KU3HU

B moBcenHEBHOM KU3HU U NIPH U3YUEHHUU
IPYTHUX NPEAMETOB:

MCIIONb30BATh YUCIIOBbIE MHOXKECTBA Ha
[KOOpAMHATHOU MIPSAMOM U HA KOOPAUHATHOU
[JIOCKOCTH JUISl OTIMCAHUS peabHBIX
MPOIIECCOB U SIBJICHUI;

[POBOJUTH JOKAa3aTeIbHbIE PACCYKICHUS B
CUTyaLUsIX

[TOBCETHEBHOM KU3HU, TP PEIICHUH 3a1a4
13 Ipyrux NpeaMeToB

Uucna u BBIPAKCHUSA

OnepupoBats Ha 6a30BOM YpPOBHE
MOHATHSMU: T[EJI0€ YUCIIO, AETUMOCTD YHCEN,
OOBIKHOBEHHAS P00k, AeCATHIHAS APOOb,
palroOHaIbHOE YHCIIO, IPUOIMKEHHOE
BHaYeHHNE YNCIIa, 9acTh, JOJs, OTHOIICHHE,
MPOIIEHT, TTOBBIIIICHNE U MIOHIDKEHUE Ha
3aJaHHOE YHCIIO MIPOICHTOB, MacIITal;
oTepupoBaTh HAa 0230BOM YPOBHE OHSITHAMHU:
morapuM Yrca, TPUrOHOMETPUIeCKast
OKPY>KHOCTB, I'pagyCHas Mepa yrija, BeJIMY1Ha
yIJia, 3aJJaHHOTO TOYKOM Ha
TPUTOHOMETPUIECKON OKPYKHOCTH, CHHYC,
KOCUHYC, TAHT€HC U KOTaHT€HC yTJIOB,
MMCIOIINX ITPONU3BOJIbHYIO BEJIIMUUHY,
BEITIOHSTH apH(METHIECKHE JEHCTBHS C
[ETBIMU W PAIIMOHATEHBIMU YHACIAMU;
BBITIOJTHATH HECTIOXKHBIEC TPe00pa3oBaHUs
YMCIIOBBIX BBIPAKEHMM, CONEPKAILIUX
CTETICHH YHCeN, MO0 KOPHH U3 YHCEe, THO0
morapugmel yucem;

CpaBHHBATh pallMOHAJIBHBIC YHCJIda MEXKIY
co0oif;

OIICHWBATh U CPAaBHUBATH C PAIIMOHATLHBIMA
MU CJIaMU 3HAYCHUA L CJIbIX cTeneHen YHuCeCII,
KOpPHEHN HaTypaJIbHOW CTENEHU U3 YHCEIl,
morapu(MOB YKCEN B TPOCTHIX CIyYasiX;
n300pakaTh TOYKAMHU HA YHCIOBOH MPSMOK
ICJIBIC Y pallMOHAJIbHBIC YHCJIa,

M300pakaTh TOUKAMHU Ha YHCIOBOW MPSIMO¥
[IeJTbIe CTETIEHH YUCell, KOPHU HAaTypaIbHOM
CTETIEHH W3 YKCEll, IOTapru(MbI YHCeN B
MPOCTBIX CIyYasX;

BEITIOTHSITH HECJIOXKHBIE TPE00pa30OBaHUs
LIEJIBIX U APOOHO- PAIHOHAIBHBIX OYKBEHHBIX
BBIPAKECHH;

BEIpaXaTh B MPOCTEHIITUX CITyYasx U3
[paBEHCTBA O/IHY IIEPEMEHHYIO Yepe3 IPYTHe;
BBIYHCJIATH B ITPOCTHIX CIIyYasiX 3HAUYCHUA
YUCIIOBBIX M OYKBEHHBIX BBIPaKCHHIA,
OCYILIECTBIISISI HEOOXOAUMBIE TTOJICTAHOBKH U
MpeoOpa3oBaHUs;

M300paxaTh CXeMaTUUECKH YToJl, BEITMUHHA
KOTOPOTO BBIpa)KE€HA B Tpajycax;

OIIEHHBATh 3HAKW CHHYCa, KOCHHYCA,
TaHT€HCa, KOTAHI'€HCA KOHKPETHBIX YTJIOB.

B moBceHEBHOM KU3HU U IPU U3YYECHUH
IMpyrux y4eOHBIX IPEIMETOB:

BBITIOTHSTH BBIYMCIICHUS TIPY PEIICHUH 33249
MPaKTUYECKOTO XapaKTepa;

BBITTOJTHATH PAKTUUECKUE PACUETHI C
MCTIOJIb30BaHUEM MTPH HEOOXOANMOCTH

CIIPABOYHBLIX MAaTCPHAJIOB U BEIYUCIUTCIIbHBIX

CBOOOIHO OTIEPHUPOBATH MOHATHAMU: 1IEJI0€
MICII0, ETMMOCTD YHCeN, OOBIKHOBEHHAS
Mpo0Bk, TecSITHYHAS IPOOh, palliOHAIBHOES
MHCII0, MPUONMMKEHHOE 3HAYCHHE YNCII,
MacTh, OIS, OTHOIIIEHHUE, TPOIEHT,
[TOBBILIICHHE W TIOHKEHNE Ha 3alaHHOE
MUCIIO MPOLICHTOB, MacITa0;

MPUBOIUTL NPUMEPHI YKCEJI C 3aIaHHBIMU
CBOHMCTBAMHM JCIIMMOCTH,

OTIEpPUPOBATH MMOHATUAMH: JIOTapu(pM YuCIa,
TPUTOHOMETPUYECKAs! OKPY>KHOCTb,
pamraHHas ¥ TpajyCcHas Mepa yriia,
BETMYMHA YTIIa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOW OKPYKHOCTH,

CHUHYC, KOCHHYC, TAHT€HC H KOTAHTEHC
[YTJIOB, UMEIOIINX TPOU3BOIBHYIO BETUYHHY,
4Kcia € u T

BBITTOJTHATH apu(MeTHIecKre NeHCTBYS,
codeTasi YCTHBIE H TMCEMEHHBIE IPUEMBI,
MPUMEHSS IPU HEOOXOANMOCTH
BBIYMCIIUTEIbHBIE YCTPONCTBA;

HaXOJUTh 3HAYEHHs KOPHsI HATyPaIbHOM
CTETICHH, CTETICHU C PaIliOHAIbHBIM
Mokasaresem, Jorapudma, UCToNb3ys MpH
HeO6XO}lI/IMOCTI/I BbIYUCINTCIIbHBIC
[YCTPOMCTBA;

[10JI30BATHCS OLICHKOM U IPUKUJKON IIPU
NpPaKTUYECKUX pacdeTax;

[TPOBOAMTH MO M3BECTHHIM (DOPMYIIaM U
MpaBuiiaM peoOpa3oBaHus OYKBEHHBIX
BBIPAXKEHU, BKIIIOUAIOIINX CTEIEHU, KOPHHU,
morapu(MbI 1 TPUTOHOMETPHYECKUES
byHKIIH;

HAXOAUTH 3HAYCHHA YHUCIIOBBIX U
OYKBEHHBIX BBIPQKEHHA, OCYIIECTBIIS
HE0OXOIMMBIE TTOICTAHOBKH U
rmpeoOpa3oBaHus;

I/I306pa)KaTB CXEMAaTHUYCCKHU yIroJi, BEJIMYUHA
KOTOPOTO BBIpa)KE€HA B Ipajlycax Win
pajraHax;

IMCITIOJIB30BAaTh IIPU PCIICHUM 3ada4
TabIMyHbIE 3HAYCHUS! TPUTOHOMETPUIECKUX
(yHKUUH yTII0B;

IBBITTOJIHATH NIEPEBOA BEJIMUMHEBI yTJIa U3
paJIMaHHOW MEpHI B TPAYCHYIO 1 00paTHO.
B moBceaHEeBHOW XKM3HU U IPU U3YUYECHUH
IMpyTUX y4eOHBIX PEIMETOB:

BBITIONTHSATH JIEHCTBHS C YHCIOBBIMHU
[MaHHBIMU TIPH PELLICHUH 3314
[PaKTUYECKOT0 XapakTepa v 3a/1ad u3
PA3THIHBIX 00JIacTel 3HAHHMA, UCITOJIB3Y S
pHr HEOOXOIIMOCTH CIIPABOYHBIC




[YCTPOWCTB;

COOTHOCHUTH pealbHbIC BEJIMUUHBI,
XapaKTEePUCTUKU OOBEKTOB OKPY KAIOIETO
MHUpPa C UX KOHKPETHBIMH YHCIIOBBIMU
BHAYCHUSIMU;

MCIIOJIB30BaTh METO/bI OKPYTJIEHUS,
NpUOTVKEHHSI U PUKUIKY TIPH PEILICHUN
MPaKTUYECKUX 3a7a4 TOBCEIHEBHOM XKU3HU

MaTepHuabl U

BBEIYHCIUTEIFHBIE YCTPOIHCTBA,
OIICHMBAaTh, CPABHUBATH U UCTIOJIH30BATh
pU PEIICHUH MTPAKTUIECKUX 3a/1a4
MICIIOBBIC 3HAYCHHS PEATHHBIX BEITUIHH,
KOHKPETHBIE YNCIIOBBIE XapaKTEPUCTUKA
00BEKTOB OKPY’KaIOIIET0 MUPa

'YpaBHEHUS U

IPeliaTe TMHEHBIE ypaBHEHUS U

Pemath pairOHaJIbHBIC, ITIOKA3aTCIIbHBIC U

HEpaBEHCTBA HEpaBEHCTBA, KBaApaTHBIE YPAaBHCHUS; morapudmuyeckre ypaBHEHHS U

perarth Jorapru(pMUUECKUe ypaBHEHUS BUa [HEPaBEHCTBA, IpocTeiimue

log a (bX + ¢) = d u pocreiinne HepaBEeHCTBAPPALIMOHATIBHBIE U TPUTOHOMETPHUECKHUE

Buza logax <d; YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

peraTh MoKa3aTelibHble YPaBHEHHS, BUJIA 8  [MCIIOJIB30BATh METO/IBI PELICHUS

bx+c=d (rme d MOXHO MPECTaBUT B BUIE |ypPaBHEHHIA: IPUBEACHUE K BUIY

CTETIeHN ¢ OCHOBaHKMEM a) M ITPOCTenIIne «IIPOU3BEICHUE PABHO HYJIIO» WU

HEepaBeHCTBA BHJIA & X «4acTHOE PaBHO HYIIO», 3aMeHa

< d (roe d MOKHO TIPEICTABUTH B BUJIE MepEeMEHHBIX;

CTEIEHH C OCHOBAaHHEM 4);. MCIIOb30BaTh METO/ MHTEPBAJIOB AJIS

MPUBOJIUTH HECKOIBKO IPUMEPOB KOPHEH [PEILICHNs] HEPaBCHCTB;

MPOCTEHILEro TPUrOHOMETPHUIECKOTO MCIOIBb30BaTh rpaUueCKU METOA ISt

ypaBHEHHs BHa: SiN X = @, COS X = 4, tg X = a, [mpUOIMKEHHOr0 pellieH s YPaBHEHHUH 1

Ctg X = &, rae a — Tabau4yHOe 3HaYEeHHE HEPaBEHCTB;

COOTBETCTBYIOIEH TPUTOHOMETPUYECKOM M300paxaTh Ha TPUTOHOMETPHICCKOMN

(byHKLIUH. OKPY>KHOCTH MHOKECTBO PELICHUI

IB noBceIHEBHOM KU3HU U IIPHU U3YUYECHUU POCTEUILINX TPUTOHOMETPUUECKUX

IMPYTUX TPeMETOB: YpAaBHEHUI 1 HEPABCHCTB;

COCTaBJISATh U PEIIaTh YPAaBHEHUS M CUCTEMBI [BBIIIOJIHATH OTOOP KOPHEW YpaBHEHHH WIIN

YPaBHEHUH NPH PELICHUH HECJIOKHBIX [PELLICHUI HEPABEHCTB

MPaKTUYECKUX 3a7a4 B COOTBETCTBUU C JIOMOTHUTEIEHBIMH
[YCTIOBUSIMH U OTpaHWUYeHHUsIMU. B
[MOBCEAHEBHOW JKU3HU U NIPU U3YUYECHUH
IMPyTUX y4eOHBIX MPEIMETOB:
COCTaBIISITh U PENIaTh YPABHEHHUSI, CUCTEMBI
YPaBHEHUH M HEPABEHCTBA IIPH PELICHUU
Bajgad ApYrux yuyeOHBIX MPEIMETOB;
MCII0JIb30BaTh yPaBHEHUS U HEPABEHCTBA
IJ1s1 HOCTPOEHUSI U MCCIIEIOBAHUS
MPOCTEHIINX MAaTEMAaTHYECKUX MOJIEJIEH
[PEaTbHBIX CHTYaIlUi WM TPUKIIaTHBIX
Bamad;
YMETh MHTEPIPETHUPOBATH MOJyYSHHBIH IpU
PEIICHUN YpaBHEHHS, HEPABEHCTBA WIIN
CHCTEMBI pe3yJIbTaT, OIICHUBATh €ro
[paBIOI0I00ME B KOHTEKCTE
BaJlaHHOW peabHON CUTyalluy WIH
MPUKJIaAHON 3a]1a4u

DyHKINU OneprpoBath Ha 0a30BOM ypOBHE OneprpoBaTh NOHATUSIMH: 3aBUCIMOCTh

MOHSATHSAMU: 3aBUCHMOCTD BEJTUYWH,
(yHKIUS, apryMEHT ¥ 3HaYeHUE (PYyHKIHH,
00J1aCTh OTIPEICIICHIS] i MHOKECTBO
BHa4YeHui QpyHKIMHU, rpaduK 3aBUCHMOCTH,
rpaduk GyHKIMYU, HYIW (QYHKIIH,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHNE Ha YHCIOBOM IMPOMEKYTKE,
yObIBaHME HA YHUCIOBOM MPOMEKYTKE,
HanOoJIbIICe U HANMEHbIIIEE 3HaUCHHE
(YHKIIMU Ha YHCIOBOM ITPOMEXKYTKE,
nepuoanueckas QyHKINS, IEPHOL;

OICPHUPOBATH HA 6a30BOM YPOBHC NOHATUAMMU!

BEJTMYMH, (QYHKIHS, ApTYMEHT 1 3HaUCHUE
(dyHKIMYU, 001aCTh ONpE/ICICHUs 1
IMHOXECTBO 3HaYeHUH (QyHKIHH, rpaduK
BaBUCUMOCTH, rpaduK GYHKLUUH, HYJIH
(yHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHNE Ha YHCIOBOM MPOMEKYTKE,
yOBIBaHHE Ha YHCIOBOM ITPOMEXKYTKE,
HanOoJbIIee U HAUMEHbIIIEe 3HAUCHUE
(bYHKIIMY HA YHCIOBOM IIPOMEXKYTKE,
reproandecKas GyHKINS, IEPUOJ, YSTHAS U
HedeTHas QyHKLUH,

OTIepUPOBaTh MOHATHSIMU: IpsIMast U




npsiMasi 1 00paTHast MPOTIOPLUOHATBHOCTh
lMHEeHHas1, KBaApaTUdHas, Jorapupmudeckas
1 ToKa3aTenbHas (yHKLINH,
TPUTOHOMETPUUECKUE (YHKIINY;
[pacro3HaBaTh rpauKy JIEMEHTaPHBIX
(hyHKIHIA: IpsIMON ¥ 0OpaTHON
[MPONOPLIMOHAIIBHOCTH, JINHEUHOM,
KBaAPaTUIHOM, JTOTapH(PMUICCKON U
MOKa3aTeNbHON (PyHKITHH,
TPUTOHOMETPUYECKUX (PYHKIIUI; COOTHOCUTH
rpaMKH 371€eMEHTApHBIX QYHKIHMNA: TPAMON 1
0OpaTHOM MPONOPITMOHATEHOCTH, JIHHEHHOM,
KBaJpaTHYHOH, JOrapupMUIecKoil u
MoKa3aTenbHON (PYHKIIUH,
TPUTOHOMETPUUECKUX (YHKIUH C
(bopMynamu, KOTOPBIMU OHH 3a]1aHbl;
HAXOJIUTh MO TpaQuKy NPUOIKEHHO
BHAa4YCHUS (PYHKLMH B 331aHHBIX TOUKAX;
OTIpeAeTATH 10 TPaPUKy CBOMCTBA (DYHKITUN
(HyJH, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXYTKA MOHOTOHHOCTH, HANOOJbIINE U
HaMMEHbIINE 3HAYCHUS U T.I1.);

CTPOUTH 3CKU3 Tpaduka QyHKINH,
yIOBJICTBOPSIOIIEH MPpHUBEAEHHOMY HabOpy
[YCIIOBHH (ITPOMEXKYTKH BO3pacTaHUs /
yObIBaHUS, 3HaUeHHE (DYHKITUH B 3aJAHHON
TOYKE, TOUYKU IKCTPEMYMOB U T.1.).

B oBCeTHEBHOM KU3HU U IIPHU U3YYEHUU
IMPYTUX IpeAMETOB:

OTIPEICIIATH 10 rpaduKaM CBOMCTBA
[peaJIbHBIX TPOIIECCOB M 3aBUCUMOCTEN
(HanOonbIIME M HAUMEHBIINE 3HAYSHNS,
MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);
MHTEPIPETUPOBATH CBOWCTBA B

KOHTEKCTE KOHKPETHON MPaKTUIECKOI
CUTYaIluu

00paTHast MPOIOPLUUOHAIEHOCTD, JIMHEHHAS,
KBaapaTU4Has, JJorapupmMudecKas u
Mmoka3zareibHas QYHKIUH,
TPUTOHOMETPUUECKUE (DYHKIINY;
OIIpeNeIIATh 3HaUeHNe (PyHKIINU 110
BHAYEHUIO apTyMEHTa [IPU Pa3IMIHbIX
crioco0ax 3ajaHust QyHKINY;

CTPOUTH Tpa)KH N3YIEHHBIX (PYHKIIH;
OTIMCBIBATH 110 TPa(UKy U B

MPOCTEHIINX CIIydasx mo GpopmyIie
[MOBEJCHUE 1 CBOMCTBA (PYHKIIHH,
COOTHOCUTH I'paMKH 3JI€MEHTAPHBIX
(dyHKUM: psiMOil 1 0OpaTHOM
MPOMOPLIMOHATBHOCTH, JIMHEHHOM,
KBaIPAaTHIHOH, TOTapUPMUICCKOHN
[MOKa3aTeNbHOM QYHKINH,
TPUTOHOMETPUUECKUX PYHKIUH C
(hopMynaMu, KOTOPBIMH OHU 3a/1aHbl;
HAaXOUTh IO rpadUKy TPUOIMKEHHO
BHa4YeHUs PYHKIMH B 33IaHHBIX TOYKAX;
OTIPEICIISATH 10 IpadUKy CBOWCTBA (DYHKIIUU
(HyJu, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH MOHOTOHHOCTH, HANOOJIbIIHE
Y HAUMCHBIINE 3HAUYCHHS U T.11.);

CTPOUTH dCKU3 Ipadrka HyHKIUH,
yIOBJICTBOPSAIOLIEH PHUBEACHHOMY Ha0Opy
lyCTIOBUH (ITPOMEKYTKH BO3pacTaHus /
yObIBaHUS, 3HAaUeHUE (DYHKIWHU B 33JaHHOM
[TOYKE, TOUYKH SKCTPEMYMOB U T.1.).

B noBce1THEBHOM KU3HU U IIPU U3YYEHUU
IMPYTUX TpeMETOB:

OTIPENIeIIATH 110 rpauKaM CBOWCTBA
[PeaJIbHBIX MPOLIECCOB M 3aBUCMOCTEMN
(HanOoNbIIMe M HANMEHBIINE 3HAYCHUS,
[IPOMEKYTKH BO3pacTaHHs U yObIBaHUS,
[IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.11.);
MHTEPIPETUPOBATH CBOWCTBA B

KOHTEKCTE KOHKPETHOM NPAKTUYECKOU
CUTyalluy HAXOAUTh 10 rpadyKy GyHKIUH
HarOOJbIINE U HANMEHBIINE 3HAUCHMUS,
CTPOUTH 3CKHU3 Tpaduka GyHKIUH,
yIOBJICTBOPSIOLIEH MPUBEAEHHOMY Ha0Opy
yCTIOBUH (IIPOMEXYTKHU
Bo3pacTaHus1/yObIBaHMsI, 3HAUeHNE (YHKIIUU
B 3aJaHHOW TOYKE, TOUKH YKCTPEMYMOB,
ACHMIITOTHI, HYJTH QYHKIUU U T.1.);
pemarb ypaBHEHUs, IPOCTEHIIINE CUCTEMBI
'YpaBHEHHUH, UCTIONB3YS CBOMCTBA (QYHKITHIA
1 X rpadukoB. B moBceaHEBHOH XU3HU U
[P U3YUCHUH JIPYTUX yUeOHBIX MTPEMETOB:
OTIPEJIEIISATH 10 IpadUKaM U HCTIOJIb30BaATh
U151 peIIeHus] TPUKIIAIHBIX 3a7a4 CBOMCTBa
[peaJIbHBIX MPOLIECCOB M 3aBUCMOCTEH
(HanOoJbIIMe M HANMEHBIIINE 3HAYCHUS,
[TPOMEKYTKU BO3pACTAHUSI U YOBIBAHHS
(yHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
ACHMIITOTHI, IEPUO U T.I1.);
MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOH MPaKTHYECKOH CUTyalnu;
OTIPENIeIIATH 110 IpadKaM MpOCTEHIINe
XapaKTepUCTUKU IIEPUOANIECKUX

[TPOIIECCOB B OMOJIOTHH, SJKOHOMHUKE,




MY3BIKE, PAJIHOCBSI3U U JIp. (aMIUIUTY/Ia,
TIepUOJT 1 T.11.)

JIIEMEHTEI
MaTEMaTHYECKOTO
aHaIn3a

OnepupoBath Ha 0a30BOM ypOBHE
MOHATHSAMU: TIPOU3BOAHAS PYHKIMH B TOUKE,
KacaTelbHas K TpaduKy QyHKINH,
MPOM3BOAHAS (PYHKITNY;

ONpeAeATh 3HaU€HUE MPONU3BOJHON
(hyHKIMHU B TOUYKE 10 U300paskeHHIO
KacaTeNbHOH K rpaduKy, MpOBEIEHHON B ATOM
TOUKE; pellaTh HeCIOKHbIE 3a7aun Ha
MPUMCHCHUC CBA3N MCKAY IIPOMCKYTKaAMU
MOHOTOHHOCTH M TOYKaMH 3KCTPEMyMa
(yHKLUH, C OZHOM CTOPOHBI, U
MPOMEIKYTKAMH 3HAKOIIOCTOAHCTBA U HYJISIMU
MPOM3BOAHOM 3TOH (PYHKITUHU — C IPYTOH.

B noBceTHEBHOM XKU3HU U IPHU U3YUYECHUU
MPYTUX IPEIMETOB:

MOJIL3YSICh rpadiKaMu, CPAaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBBIICHUS,
VBEJIMYESHHS U T.I1.) HITH CKOPOCTH YOBIBaHUS
(TageHus, CHWKEHUS, yMEHBILICHHS U T.11.)
BEJIMYMH B peasIbHBIX MPOIIeccax;
COOTHOCHUTH I'paMKH peaibHbIX IPOLIECCOB U
BaBUCHUMOCTEN C MX OMUCAHUSIMH,
BKJIFOUYAIOIIMMHU XapaKTEPUCTHUKH CKOPOCTH
M3MEHEHUs (OBICTPBIN POCT, IUIABHOE
MOHIKCHHE U T.I1.);

MCIIOJIb30BaTh TPaQMKK PEeabHBIX MPOIECCOB
ISl PELIeHUs] HECJIOKHBIX PUKJIIaIHBIX
Bagad, B TOM YHCIIE ONPENesisl o rpaduKy
CKOPOCTbH X0/J1a MpoIiecca

OnepupoBaTh MOHATUAMU: IPOU3BOAHAS
(yHKLIMY B TOUKE, KacaTelbHas K rpaduky
(hyHKIIMH, TPON3BOAHAS (DYHKITHY;
BEIYUCIIATH IIPOM3BOJHYIO OJHOUYJICHA,
MHOTOYJIEHa, KBaAPATHOTO KOPHS,
TPOM3BOJHYIO CYMMBI (DYHKIIHIA;
BEIYUCIISITH IPOU3BOIHBIE 3JIEMEHTAPHBIX
(yHKUINH 1 UX KOMOUHALINH, UCTIONB3YSI
CTIpaBOYHBIC MaTEePHAJIbI;

MCCIIEI0BATh B MPOCTEHUIINX CIIydasx
(yHKLIMY HA MOHOTOHHOCTb, HAXOIUTh
HanOOJbIINE U HAUMEHBIINE 3HAUYCHHS
(hyHKIHI, CTPOUTH Tpa) UK MHOTOYICHOB U
[MPOCTEHINNX PAIlIOHANBHBIX (YHKIIHIA C
MCIIOJIb30BaHKEM alllapaTa
MaTEeMaTU4YECKOro aHanusa. B
[MOBCEIHEBHON JKU3HU U NIPU U3YYCHUH
INpyrux y4eOHbIX TPEIMETOB:

pelaTh NpUKIagHbIe 3aJa9d U3 OHOJIOTHH,
(U3MKN, XUMUHU, SKOHOMHUKU U JPYTHUX
[PEIMETOB, CBSI3aHHBIEC C UCCIIECAOBAHHEM
XapaKTepUCTUK peallbHBIX MPOIIECCOB,
HAaXO0KIEHUEM HAaHOOJBITNX ¥ HAMMEHBIIINX
BHA4YEHUIl, CKOPOCTH U YCKOPEHHUS U T.IL.;
MHTEPIPETUPOBATH TIOTyUYEHHBIE
PE3YIBTATHI

CTaTuCTHKA U TEOPUS
BEPOSITHOCTEH, JIOTHKA
1 KOMOMHATOPHKA

OnepupoBath Ha 6a30BOM YpOBHE
OCHOBHBIMH OIHCATEIbHBIMU
XapaKTepUCTUKAMH YHCIOBOTO Habopa:
cpenHee apupMETHIECKOe, MeTNaHa,
HanOoJbIlIee U HAMMEHbIIIEE 3HAUCHMS;
orepupoBaTh HAa 0230BOM YPOBHE HOHSATHAMHU:
MACTOTa M BEPOATHOCTH COOBITHS, CITyYaiHBIN
BHIOOP, OTBITHI C PABHOBO3MOXHBIMH
PIEMEHTAapPHBIMU COOBITHAMU;

BBIUMCIISITh BEPOATHOCTH COOBITHI HA OCHOBE
[oJicUeTa YKciia uCX00B. B noBcetHeBHOM
PKA3HU U IIPU U3YYEHUHU JPYTUX IIPEAMETOB:
OLICHUBATh U CPABHUBATh B IIPOCTHIX CIIydasix
BEPOATHOCTH COOBITHH B pEATbHON KU3HU;
UUTATh, COIIOCTABIIATH, CPABHUBATS,
MHTEPIPETUPOBATH B IIPOCTBIX CIIydasX
[peaJIbHBIC JAHHBIE, TPEICTABICHHBIC B BULC
a0, auarpamm, rpaduKoB

MMeTs npeacTaBIeHNE O TUCKPETHBIX U
HETIPEPBIBHBIX CITyYaWHBIX BETMUUHAX, U
[pacTipeieNIeHsIX, O He3aBUCUMOCTH
CITy4ailHbIX BEJINYMH;

MMETh MPEACTABICHUE O MATEMaTHYECKOM
0KUJAHUH U TUCTIEPCUU CITydalHBIX
BETTMYWH;

MMETh MPEACTaBICHIE O HOPMaJIbHOM
[pacripeieICHNH U IpUMEPax HOPMaJIbHO
[pacTipeIeIeHHBIX CITyYaliHbIX BEIHYHH;
[MOHMMATh CYTh 3aKOHA OOJIBIIINX YHCENT U
BEIOOPOYHOTO METOJa U3MEPEHUSI
BEpOSITHOCTEW;

MMETh TIpeICTaBIeHne 00 yCIOBHOM
BEPOATHOCTH U O TIOJTHOWBEPOSATHOCTH,
[IPUMEHATH UX B PELICHUM 33]1aY;

MMETb MPEACTABICHNUE O BAXKHBIX YaCTHBIX
BHIaX pACIPEACIICHUNA U IPUMEHSTh UX B
[pEILIEHUY 3a/1a4;

MMETh MPEACTABICHUE O KOPPEISILIUU
CIy4ailHbIX BEJIMYUH, O JTUHEHHON
[peErpeccuu.

B HOBCG,Z[HCBHOfI JKMU3HU U ITPpHU U3YUYCHUHN




MPYTUX TIPEIMETOB!
BBIYUCIIATH UM OLIEHUBATH BEPOSTHOCTH
COOBITHIA B peaJIbHON JKU3HH;

BBEIOMPATH MOIXOAALINE METOIBI
MpEeACTaBICHUS U 00pabOTKH TaHHBIX;
YMETh peIlaTh HECIOXKHbIC 3aJa4u Ha
MpUMEHEHUE 3aKOHa OOJIBIINX YKCEIl B
COLIMOJIOTHH, CTPAaXOBaHMU,
BIPaBOOXpPaHEHUH, 00ECIICUEHUH
0€30MacHOCTH HACENIEHHS B UPE3BBIYAHBIX
CUTYyalusix

TexcToBEIE
3amayn

Perrath HeCJIOXKHBIE TEKCTOBBIC 3a]1a4u
[Pa3HBIX THIIOB;

AHATM3UPOBATH YCIOBHE 331a4H, IPH
HEOOXOIUMOCTH CTPOUTh IS €€ PEIICHUS
MaTeMaTHYECKYIO MOJIEIb;

MOHUMATh ¥ UCTIONB30BaTh AJISl PEIICHUS
3afauu HHPOPMALIUIO, IPEJCTABICHHYIO B
BHJIC TCKCTOBOM M CHMBOJILHOM 3aITHCH, CXEM,
TabJIHLI, AUarpaMm, rpa)ukoB, PUCYHKOB;
IMeicTBOBATH 110 aJITOPUTMY, COJEPIKALLIEMYCS
B YCIIOBUH 33]1a4U;

MCIIOJIb30BaTh JIOTHYECKUE PACCYKIACHUS MPU
[PEILICHUH 3a/1a4H;

paboTaTh ¢ M30BITOYHBIMU YCIOBUSMH,
BEIOMpast U3 Bcel WHpOpMAIIHH,
paccMaTpUBast pa3uniHbIC METOIBI;

CTPOUTH MOJICNb PELICHUS 3a/1a4H, IPOBOIUTD
IMOKa3aTebHbIC

paccy>KAeHus; pemaTh 3a1a4n, TpeOyroue
nepebopa BApUAHTOB, IPOBEPKH YCIOBHH,
BHIOOpA ONTUMAIILHOTO PE3yJIbTaTa;
AHAITU3UPOBATH U HHTEPIPETUPOBATD
[pE3yIbTaThl B KOHTEKCTE YCIOBHS 3aj1auH,
BHIOUpATH PEIIeHHUs, HE TIPOTUBOPEYAIIUE
KOHTEKCTY;

MEepEeBOIUTH NPU PEIICHUH 331a49H
MHQOPMAIUIO U3 OJTHOW OPMEI B APYTYIO,
MCIIOJIB3YSl IPU HEOOXOTUMOCTH CXEMBI, BO
BIIaJIcHUU GUPMOU, IPEATIPHITHEM,
HEIBUKHMOCTBIO;

pemarTh 3a7a4K Ha MPOCTHIC MPOIICHTHI
(cUCTEMBI CKHIOK, KOMHCCHH) M Ha
BBIYMCIICHHE CIIOKHBIX TIPOILIEHTOB B
[PA3INYHBIX CXeMaX BKIIAJIOB, KPETUTOB H
MIIOTEK;

pemarh NpakTHYECKUe 3a1a4ul, TpeOyromme
MCIIOJIb30BaHMS OTPHUIIATEIBHBIX YHCEIl: Ha
oTIpeiesIeHIe TEMIIEPaTyPhl, Ha ONpe/ieeHUe
MOJIOKEHHUS! Ha BPEMEHHOM OcH (10 Hateu
PPBI U TIOCIIE), HA JIBMKEHHE JICHEKHBIX
cpeAcTB (MPUX0/pacxoll), Ha ONpeieIeHUe
TyOWHBI/BBICOTHI | T.I1.;

MCIIOJIb30BaTh MOHSATHE MaclITaba Jist
HAXO>K/ICHUS PACCTOSIHUM W JUTMH Ha KapTax,
[UIaHaX MECTHOCTH, TIJIaHaX MOMEIICHUH,
BBIKPOWKAX, IPU paboTe Ha KOMITBIOTEPE U
T.11. B moBceIHEBHOM KU3HU U MIPU U3YUYEHUU
IMPYTUX TpeAMETOB:

peraTh HeCJIOKHbIe TPAaKTHUECKUE 3a]auH,
BO3HHKAIOIIUE B CUTYaIlUsX TIOBCETHEBHON
PKU3HH

PemaTs 3a/1a4u pa3HBIX THIIOB, B TOM YHCIIE
BaJavy MOBBIIICHHON TPYAHOCTH;
BEIOMPATh ONTUMAIIEHBIA METO/] pEILICHHS
Bajadd, pacCMaTpUBas Pa3IMIHBIC METO/IBI;
CTPOHUTH MOJIEINIb PELICHUS 33/1a4H,
MPOBOAUTH A0KA3aTCIbHBIC PACCYKACHUSA
pelaTh 3a1a4u, TpeOyrolnue nepedopa
BapUAHTOB, TPOBEPKH yCIOBHH, BEIOOpa
ONITUMAJILHOTO Pe3yJIbTaTa;

AHAIIM3UPOBATh U UHTEPIIPETUPOBATD
Pe3yIbTaThl B KOHTEKCTE YCIOBHS 3a/1a4H,
BBIOMPATH PELICHUS, HE TIPOTHBOPEYAIIIEe
KOHTEKCTY;

MEepeBOANTH P PELICHUH 3a1a91
MH(OPMAITHIO U3 OJTHOW (POPMBI B IPYTVIO,
MCIIOJIB3YsI P HEOOXOIUMOCTH CXEMBI,
Ta0JIUIIBI, TPapUKHU, THATPAMMBbI;

B noBce1HEBHOM KU3HU U IPU U3YYCHUU
IPYTUX MPEAMETOB: PELIaTh IPAKTUYECKUE
BaJauu v 3aa4u U3 IPyTUX NPEIMETOB




I'eomerpus

OrmepupoBaTh Ha 0a30BOM YPOBHE ITOHATHSIMU:
TOYKa, MPsIMasi, IJIOCKOCTh B IPOCTPAHCTBE,
MapasieTbHOCTD U MEPIEeHANKYIIIPHOCTD
MPSMBIX U TIJIOCKOCTEH;

[pacro3HaBaTh OCHOBHBIC BHIbI
MHOTOTPaHHUKOB (IIpU3Ma, MTUpaMH/Ia,
MPSIMOYTOJFHBIN TTApaJlIeNennIe, Ky0);
M300pakaTh u3ydaemMbie GUTYPHI OT PYKH H C
MPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

meaTh (BRIHOCHBIC) TUTOCKHE YEPTEKU U3
[PICYHKOB TIPOCTBIX 00BEMHBIX (PUTYD: BUA
CBEpXY, COOKY, CHU3Y;

M3BIIEKAaTh MHPOPMAIIHIO O POCTPAHCTBEHHBIX
TEOMEeTPHUYECKUX (DUTYpax, MPEJICTABICHHYIO
Ha YyepTeKax U pUCYHKaX;

MpuMeHsTh Teopemy lludaropa npu
BEIYMCIICHUN DJIEMEHTOB CTEPEOMETPHUECKUX
uryp;

HAXOAUTh 00BEMBI U IUIOMIANA TOBEPXHOCTEH
MPOCTEUIITNX MHOTOTPAHHUKOB C IPUMEHEHUEM
hopmy;

[paCIio3HaBaTb OCHOBHLIC BU/IbI TCJI BpalllICHUA
(KoHYC, IHIHHIP, chepa U map);

HAXOAUTH 00BEMBI U TUTOMIAA TOBEPXHOCTEH
[TPOCTEUIINX MHOIOTPAHHUKOB U TEJ
BpaIlleHUs C PUMEHEHHUEM (POPMYII.

B noBceTHEBHOM KU3HU U IIPHU U3YUYECHUHU
IPpYrUX IPEeIMETOB:

COOTHOCHTH a0CTPaKTHBIE T€OMETPUIECKIE
MOHATHS ¥ (PAKTHI C peATbHBIMH KU3HEHHBIMHU
00BEKTaMH U CUTYAIUSIMHU;

MCIIOJIb30BaTh CBOWMCTBA MMPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (DUTYP [T PEIICHUS] THITOBBIX|
Basiad MpaKTHIECKOTO COCPKAHMUS,
COOTHOCHTb TIJIOUIAIH

MOBEPXHOCTEH TN OAMHAKOBOU (HOPMBI
[Pa3IMYHOTO pa3Mepa; COOTHOCUTH OObEMBI
COCYJIOB OJTMHAKOBOW ()OPMBI Pa3IMIHOTO
pasmepa;

OIIEHUBATh ()OPMY MTPABUIEHOTO
MHOTOTPaHHUKA MOCTIE CITUIIOB, CPE30B U T.II.
(ompenensaTh KOJIMYEeCTBO BEPIINH, pedep U
rpaHei MoJTy4eHHBIX MHOTOIPAaHHUKOB)

OnepupoBaTh NOHATUAMU: TOUKA, IIpsIMasi,
MJIOCKOCTH B IPOCTPAHCTBE, MApPAJIIETBbHOCTD U
MEePIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH;
MPUMEHATH AJIS PEICHH 3aa4 FEOMETPUIECKHE
(haKTbI, €CIIM YCIOBHSI MPUMEHEHUS 3a/1aHbI B
SIBHOM (hopMe;

[peIaTh 3a4a4n Ha HAaX0XKIEHUE N€OMETPUIECKIX
BEIMYMH 0 00pa3LaM WK alropuTMam;

InenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
[PUCYHKOB 00OBbEMHBIX (DUTYp, B TOM YHCIIE
[pHCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUEHUS
MHOTOTPaHHUKOB;

M3BJIEKaTh, MHTEPIPETUPOBATH U
MpeoOpa3oBEIBATH HHHOPMAIIHIO O
TeOMETPUUECKUX (PUIYpax, IPEACTAaBICHHYIO Ha
YepTexKax;

MPUMEHSTh T€OMETpUUecKue (PaKThl 1JIs peIICHUS
3a[a4, B TOM YHCIIE IPEANONATAOIINX HECKOJIBKO
[1aroB pelIeHus;

ONHCHIBATh B3aUMHOE PACIONIOKEHHUE MPSMBIX U
[JIOCKOCTEW B MPOCTPAHCTBE;

(hopMynHpOBaTh CBOWCTBA U MPU3HAKH QUTYP;
IMOKa3bIBaTh FeOMETPUYECKHIE YTBEPKACHUS;
BIIA/IETh CTAHAPTHOW KIIACCH(UKAIIEH
MPOCTPAHCTBEHHBIX PUTyp (MHpaMuabl, IPU3MBL,
napajuieenuIeasl);

HaXOIUTb 00BEMBI U TUIOLIAN TIOBEPXHOCTEH
TEOMETPUUECKHUX TeJ ¢ IPUMEHEHHEM (HOPMYJI;
BBIUMCIISITh PACCTOSIHUSI U YTJIBI B IPOCTPAHCTBE.
B noBceTHEBHOM KU3HU U IPU U3YYEHUU IPYTUX
MPEIMETOB:

MCTIOJIb30BaTh CBOWCTBA FreOMeTpHUYECKHuX puryp
TSt pereHus 3a1a49 MPakTHYEeCKOTro XapakTepa u
3a/1a4 U3 JPyTUX 00NacTei 3HaHWH

BeKTOpBI " KOOpAUHAT bl
B IIPOCTPAHCTBE

OHCpHpOBaTB Ha 0a30BOM YPOBHC NOHATHEM
VICKApPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
HaXOAWUTb KOOPAWHATHI BEPIINH Ky6a n
MPAMOYTOJIbHOI'O MapaJijiejiCIuIicaa

OnepupoBaTh NOHATUSAMH IEKAPTOBBI KOOPIUHATHI
B MIPOCTPAHCTBE, BEKTOP, MOyJIb BEKTOPA,
[PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, yToJl
MEXly BEKTOPaMH, CKaJSIPHOE TPOU3BECHHE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

HaXOIWUTh PACCTOSHHIE MEX/y IBYMs TOUKAMH,
CyMMy BEKTOpPOB M ITPOM3BEIEHHE BEKTOPA Ha
YHCII0, YTOJI MEXKY BEKTOPaMH, CKJIIPHOE
MPOM3BEICHIE, PACKIIAABIBATH BEKTOP IO ABYM
HEKOJJTHHEAPHBIM BEKTOPaM;

33/1aBaTh INIOCKOCTh YPABHEHNEM B I€KapTOBOM
CHUCTEME KOOPJUHAT;

[peIIaTh IpOCTEHIINE 3aJa49l BBEICHHEM

BEKTOPHOTO Oa3mca




Vicropus marematukd  [OMMCHIBATh OTAENbHBIE BBIAAIOLIMECS IIpencTaBiaTh BKIIAJ BBIAAOIINXCS MATEMaTUKOB
[PE3yNbTATHL, IIOJyUYECHHBIE B XOAE Pa3BUTHL B pa3BUTHE MATEMATHKU U UHBIX HAYYHBIX
MaTE€MaTUKHU KaK HAyKU; oOnacrelii;

BHATH IPUMEPBI MATEMAaTHYECKUX OTKPBITUN U [IOHUMATh POJIb MaTEMAaTHKH B pa3BUTHH Poccun
VX aBTOPOB B CBSA3U C OTEYECTBEHHOU U
BCEMUPHON UCTOPUEH;

MMOHUMATh POJIb MATEMATHUKU B Pa3BUTHH

IPoccun
Metoabl MaTeMaTUku  |[[[pUMEHATH U3BECTHBIE METOABI MIPH perieHuu [MIcronbp30BaTh OCHOBHBIE METOIBI JOKA3aTEILCTBA,

CTaHJAPTHBIX MaTEeMAaTUYECKUX 3a]1aY; MIPOBOJIUTH JOKA3aTEIHCTBO U BHITIOJIHATh

BamMedaTh M XapaKTEPHU30BaTh MATEMATHISCKHE (OIIPOBEPIKECHHUE;

BaKOHOMEPHOCTH B OKpYy:Karomiei MIPUMEHSITH OCHOBHBIEC METOJIBI PEIICHUS

e CTBUTEIILHOCTH, MaTeMaTUYeCKUX 3a1a4;

MPUBOIUTH TPUMEPHI Ha OCHOBE MaTeMAaTHYECKHUX 3aKOHOMEPHOCTEH B

MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC,IPUPOJIE XaPaKTEPHU30BaTh KPACOTY U

B TOM YHCJIC XapaKTePU3YIOLIUX KPACOTY U COBEPIICHCTBO OKPYKAIOIIEr0 MUPa U

COBEPIIICHCTBO OKPYIKAIOIIET0 MUPa U MPOU3BEICHUIN UCKYCCTBA;

MPON3BEICHII NCKYCCTBA MPUMEHSTH POCTEHIIIHEe TPOrPaMMHBIE CPEICTBA
158 E)JIGKTpOHHOKOMMYHI/IKa]_[I/IOHHI)IC CUCTCMBI HpI/I
[peLIeHUHA

MaTCMAaTHYCCKUX 3a1a4







TemaTnueckoe IJIAaHUPOBaHUE

3. TemaTn4yeckoe NJIAHUPOBAHUE, B TOM YHCJIE C Y4€TOM MPOrpaMMbl BOCTIMTAHUS

10 k1acc (anredpa u HaAYasIa aHATIU3A)

¢bynkuuid. O6parHas GyHKIUS.
CgoiicTBa oOpaTHOW GyHKIIUN

3Ha4YeHUH PYHKIUH, YETHOU U
HEYETHOM (PYHKITUH, TEOPEMBI O
CBOWCTBaX rpaiKOB YETHBIX
Heu€THbIX (yHkui. Haxonurs
HanOoJIbIIIee M HANMEHbIIIEE 3HAYCHUS
(yHKIIMM HAa MHOKECTBE 110 €€
rpaduxy. MceienoBars QyHkimro,
3aJaHHYI0 POPMYIIOii, Ha UETHOCTb.
Ctpoutsb rpaduxu QpyHKIIHIA,
UCTIOJIB3YS YETHOCTD UM HEYETHOCTD.
BbINOHATH TEOMETPHUECKHUE
npeoOpa3oBaHus rpadukoB GyHKUIUH,
CBSI3aHHBIE C MTAPAJUIEIIEHBIMU
HepeHOCaMHt, PACTSHKEHUSIMH,
CKaTUSIMHA U CHMMETPHUSIMH,
OTHOCHUTEJIBHO KOOPAMHATHBIX OCEH.
@ opMyTHPOBATH OTIPEICIICHUE
obparumoit pyHkuuu. Pacno3naBars
oOpatuMyto QyHKIHIO 10 €€ rpaduKy.
YcranaBiaMBaTh 0OPaTUMOCTD
byHKIIIT

.@opMynupoBaTh ONpeeseHne
B3aMMHO OOpaTHBIX (PYHKIIHH.
IIpoBepsATH, SABJISIOTCS JIU J1BE
JaHHbIe (PYHKIIMA B3aUMHO
oOparHeiMu. Haxoauts oOpaTHyto
(GYHKIMIO K TaHHOW 00paTuMon

Ne TeMBbI KoaudecTBoO coJiep:KaHue Buabl gesiTeJIbHOCTH Y4alIUXCS OcHOBHbBIE HATIPABJICHUA
n/n 4acoB BOCIHTATEILHOM
JesITeJIbHOCTH
1 YucnoBbie 9 OHpCI[e.HeHI/Ie (bYHKI_[I/II/I (I)OpMyJ]I/IPOBaTb ONpCACIICHUA 1. Fpa)KI[aHCKOC BOCIIUTAHUE.
byHKIAHA CriocoOBI ee 3aaHus, CBOMCTBA | HAMOOJIBIIEr0 1 HAMMEHBIIIETO 5. IMomynspu3arys HayIHbIX

3HaHUH Cpelu AeTel
(LlenHocTH Hay4HOTO
MO3HAHUSA).
6.Pur3nvecKoe BOCIIUTAHUE U
dbopMUpOBaHUE KYJIBTYPhI
3/10POBBSI.
7. TpynoBoe BOCIIUTAHUE U
npodeccuoHanbHOe
CaMOOIPE/IEIICHHUE.




¢ynkuuu. Ilo rpaduky nanHon
GbyHKIIMHM CTPOUTH rpaduk oOpaTHOM

GyHKIMN.

Tpurono
METPHUUYECKHE

byHKIIUN
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UHucnosast OKpyKHOCTb. [[nuHa
IYT'H €AMHUYHOHN OKPY>KHOCTH.
Yucnosast OKpy>KHOCTb Ha
KOOPAMHATHOM IJIOCKOCTH.
Cunyc u kocunyc. TaHreHnc u
KOTaHI'€HC.
Tpuronomerpuueckne GyHKIUN
YHCIIOBOTO apryMEHTa.
Tpuronomerpuueckne GyHKIUN
yTJI0BOTO aprymeHTa. ®@opmyiisl
npuseneHus. OyHkuus y=sin x,
ee CBOicTBa U rpaduk.
@yHKIUA y=COS X, €€ CBOWCTBA
u rpaduxk. [lepuonuynocts
byHKIMK y = sin X, y= coS X.
[Toctpoenue rpaduka QyHKIHiA
y=mf(x) u y=f(kx) mo
U3BECTHOMY IpaduKy QyHKIUU
y=f(x). ®ynkiuu y=tg x K y =
ctg X, UX CBOMCTBa U rpauKH.

DopMyJIMPOBATH ONIPEACIICHUE
panvanHoil mepsl yriia. Haxoaurs
paguaHHyIO Mepy yIJia 10 €ro
IpaslyCHOM Mepe U IpalyCHYIO MEpy
yTJIa [0 €ro paJiMaHHOM Mepe.
BoraucjasaTs JIMHBL 1yT
OKPYKHOCTEH.

DopMynHpoOBaTh ONPEAEICHUS
KOCHHYCa, CHHYCa, TAHI'€HCa 1
KOTaHI'€HCa yIJia MOBOPOTA.
BbISICHATDH 3HaK 3HAYEHUI
TPUTOHOMETPHUUECKUX (YHKIIHIA.
Yupowars TPUTOHOMETPUYECKHE
BBIPAKEHMUSI, UCIIOJIb3Ysl CBOMCTBA
YETHOCTH TPUTOHOMETPUUECKUX
GbyHKIUH.

@opMyJIUPOBATH ONPEACIICHUS
nepuoaudeckoi GpyHkuuu, eé
IJIABHOTO MEPHUOJA. Y IPOIIaTh
TPUTOHOMETPUYECKUE BBIPAKEHUS,
HCMOJIb3Ysl CBOKMCTBA EPUOTUYHOCTH
TPUTOHOMETPHUECKUX (YHKIIHI.
OnuceiBaTh CBOWCTBA
TPUTOHOMETPHUUECKUX (DYHKITHIA.
Crpourtsb rpadpuku QyHKIUN Ha
OCHOBE TpaUKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUIECKUX (PYHKITUH.
[IpeoOpa3oBbIBATH TPUTOHOMETPUUECK
W€ BBIPAKEHUS Ha OCHOBE
COOTHOILIEHUH MEKY
TPUTOHOMETPUICCKUMHU (DYHKIUSIMU

3.JlyXOBHOE 1 HPAaBCTBEHHOE
BOCIIMTAHHE JETEH HA OCHOBE
POCCUICKMX TPaJAULIMOHHBIX
LICHHOCTEM.
4.IlpuoOieHue nerei K
KYJIbTYPHOMY HAacCJIEIUIO
(DcreTnueckoe BOCIMTAHUE).
S.Ilonmynsapu3zanys Hay4HbIX
3HAHUM Cpeln eTei
(LlenHOCTH Hay4yHOTO
MTO3HAHMUS).




OJIHOTO U TOrO ke aprymenra. [Io
3HAYECHUSAM OJHOU
TPUTOHOMETPUYECKON (PYHKIIUU
HaXOJUTh 3HAYEHUSI OCTAJIbHBIX
TPUTOHOMETPUUYECKHX (PYHKIUH TOTO
e apryMeHTa.

Tpuronomerpud
€cKue
ypaBHEHUS
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[IepBble npencraBiieHus O
pELIEHNH TPUTOHOMETPUUECKUX
ypaB-HEHUI. APKKOCHUHYC.
Pewmenne ypaBaenus Cos t= a.
Apkcunyc. Pemienue ypaBHeHus
Sin t= a. ApKTaHI€HC U
apKKoTaHreHc. Pemenue
YpaBHEHUH Ig X = a, clig X = a.
[Ipocreiimue
TPUTOHOMETPUUECKUE
ypaBHeHus1. J[Ba meTona
pelIeHNs TPUTOHOMETPUUECKUX
YpaBHEHUH: BBEICHUE HOBOM
IIEPEMEHHOM U PA3JI0KEHUE Ha
MHOXHTENU. OJHOPOIHBIE
TPUTOHOMETPHUUECKHE
YPaBHEHUH.

DopMyIMpOBaTh ONPEACICHUS
apPKKOCHHYCAa, apKCUHYCAa,
apKTaHIeHCa, apKKOTaHI€HCA.
HaxoauTs 3HaueHMs1 0OpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIUHN JUIst
OTJIEJIbHBIX TAOJIMYHBIX 3HAUEHUN
apryMmeHnra. Mcnons3ys nonsatus
apKKOCHHYCA, apKCUHYCA,
apKTaHIeHCa, apKKOTaHI'€HCa, pelaTh
IPOCTEHIINE TPUTOHOMETPUUYECKUE
YPaBHEHHS.

dopMynHpOBaTH CBOMCTBA OOPATHBIX
TPUTOHOMETPUUYECKUX (QYHKLUH.
Crpouts rpaduku pyHKUINN HA
OCHOBE I'pa)MKOB YETHIPEX OCHOBHBIX
00paTHBIX TPUTOHOMETPHUUECKUX
¢yHKIMN. YIIpOIIaTh BRIPAKEHUS,
coJiepKalire oopaTHbie
TPUTOHOMETPUYECKHE (QYHKIIHH.
PacrioznaBath TpUrOHOMETPUYECKUE
YPaBHEHUs U HEpaBeHCTBA. Pemare
TPUTOHOMETPUUECKHE YPaBHEHUS,
CBOJISIIIIMECS K alNreOpanvyeckum
yYpaBHEHHUSM, B HaCTHOCTHU pellaTh
OJIHOPOJHBIE TPUTOHOMETPUUECKHE
YpaBHEHUS IIEPBOIM U BTOPOH CTETIEHH,
a TaKKe pelaTh TPUTOHOMETPUYECKUE
ypaBHEHUS, IPUMEHSSI METO]T

2. IlatpuoTnyeckoe BOCIUTAHUE
1 (hOPMHUPOBAHUEPOCCUHCKON
UJCHTUYHOCTH.

5. llonynspu3anust HAy4YHbIX
3HAHUN cpenu AeTen
(LlenHOCTH Hay4HOTO
MO3HAHMUS).

7. TpynoBoe BOCIIUTaHUE U
npodeccuoHanbHOe
caMoOTNpe/esIeHuE.
8.Oxonoruyeckoe
BOCIHTAHUE.




pa3NioKEeHUs] HA MHOXKHUTEJIH.
Pemats npocteiimue
TPUTOHOMETPUUECKUE HEPABEHCTBA

[IpeobpazoBanu | 15 CHHYC ¥ KOCHHYC CyMMBI U [IpeoOpa3zoBeIBaTh TpUroHOMeTpUYeck | J. Ilomyndapusanus HaydHbIX
e Pa3sHOCTH apryMEHTOB. 1€ BHIPAKEHHS HA OCHOBE 3HAHWH CPENU JeTei
TPUTOHOMETPUY ®opmyJibl JBOMHOTO apryMEHTa. | COOTHOLICHUN MEXITy (LlenHOCTH HAy4HOTO
eCKUX DopMyJIbl MOHWKEHHUS CTEIICHU. | TPUTOHOMETPUICCKHUMH ()YHKIHSIMH TO3HAHHS).
BBIP@KECHHI I[Ipeo6pazoBanue cymm OJIHOT'O U TOTO K€ apTyMEHTa, Ha 7. TpynoBoe BOCIUTAHUE U
TpuronoMerpuueckux GyHKumil | ocHoBe Gopmy cioxkenns. Onupascy | NPodeccronanbroe
B IIPOU3BEJICHUE. Ha (GOPMYJIBI CIIOKEHHUS, JTOKA3BIBATH CaMOOTIPCCIICHHC.
[peobpazoBanue MpousBeaeHUN | GOPMYJIbI IPUBEACHUS, POPMYJIbI 8.OKonoruyeckoe
TPUIOHOMETPUYECKUX (DYHKIUM | JIBOMHBIX YIIIOB, (JOPMYIIBI CyMMBI U BOCIIMTaHHUC.
B CYMMBI. Pa3HOCTH CHHYCOB (KOCUHYCOB),
(hopMyIbl mpeoOpa3zoBaHUs
IPOM3BEICHUS TPUTOHOMETPUIECKUX
¢byukuit B cymmy. [IpeoOpa3oBsiBaTh
TPUTOHOMETPUYECKUE BBIPAKEHHS Ha
OCHOBE (hOPMYJT IPUBEIEHHS, POPMYIT
JIBOMHBIX U [OJIOBUHHBIX YIJIOB,
(GOpMyII CYMMBI ¥ Pa3HOCTH CHHYCOB
(kocunycoB), hopmyi
npeoOpa3oBaHus IPOU3BEICHHS
TPUTOHOMETPUUECKUX (DYHKIMH B
CYyMMY
HpOH?;BOI[H&SI 31 OnpeneneHI/Ie YHUCIIOBOM q)OpM}’J'II/IPOBaTB OMMpCACICHUC 1. ]—‘pa)i(;[aHCKoe BOCIIUTAHHUE.

IMOCIEA0BATEIIEHOCTH U CIIOCOOBI
ee 3amauug. CBolicTBa
YHCIIOBBIX
MOCJIEIOBATEILHOCTEIA.
Onpenenenue npenena
nocaeaoBareabHOoCTH. CBOMCTBA
CXOISIIUXCS
OCJIEN0BATEILHOCTEMN.
Brruncnenue npenenos
nocienoBarenbHocTeil. Cymma

MPOU3BOTHON (DYHKIIMU B TOUKE,
MpaBuiia BEIYUCICHUS MPOU3BOIHBIX.
Haxomuts mpou3Boanbie PyHKINMH,
ypaBHEHUS KacaTelbHBIX rpaduka
(YHKITUY, MTHOBEHHYIO CKOPOCTh
JIB)KEHUS MaTE€PUATbHON TOYKH.
Hcnonbp30BaTh MEXaHHUYECKUM

Y TEOMETPUYECKHUN CMBICIT
MPOU3BOAHOM B 3a/1a4aX MEXAHUKHU U
T€OMETPHUH.

2. [TarpuoTyeckoe BOCIUTAHUE

U GOPMUPOBAHUEPOCCUNCKOM

UJEHTUYHOCTH.

4 IlpuoOiieHue nereit k

KYJIbTYPHOMY HacJeIUI0

(OcTeTrueckoe BOCIUTAHHE).

S.Ilonynapu3zanus Hay4HBIX

3HaHUU Cpelu AeTei

(LlenHocTn Hay4HOTO
MO3HAHUSA).




0eCKOHEYHO! TeOMETPUYECKON
MIPOrPECCHUHU.

[Ipenen ¢pynkuun Ha
6eckoneuynoctu. [Ipenen
¢bynkuuu B Touke. [Ipupamienne
aprymenra. [Ipupamienue
GbyHKIHN.

3amaun, IPUBOISAIINE K
MIOHSATHUIO IIPOU3BOIHOM.
Onpenenenue NpoOU3BOHOM.
AJITOPUTM OTBICKAHUS
MIPOU3BOIHON. DOPMYITBI
muddepennmpoBanus. [IpaBuna
muddepeHIpoBaHus.
HuddepennupoBanue GpyHKIIH
y = flkx+ m).

YpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIUU. AITOPUTM
COCTaBIJICHUS YPAaBHEHUS
KacaTelbHOU K rpaduky
ynxumnn y = f(x).

[Ipumenenre npou3BOIHOM IS
Hccle0BaHus PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI.
[Toctpoenue rpaduxos
¢bynkuuit. [Ipumenenue
MIPOU3BOIHOM ISl OTBICKAHUS
HanOOJIBIINX ¥ HAMMEHBIITHX
3HA4YEeHUH BEJIMYMH.

[ToBTOpenue
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1. I'paxxganckoe BOCIUTAHUE.

2. [TaTpnoTH4YecKO€ BOCIIUTAHUE
U GOPMUPOBAHUEPOCCUUCKOM
UJCHTUYHOCTH.

4 IlpuoOiieHue nerei k




KyJIbTYpPHOMY HACJIEIUIO
(DcreTnueckoe BOCIIUTAHUE).
S.Ilonmynapu3zanns Hay4HBIX
3HAHUM Cpelu eTeit
(LlenHocTH Hay4HOTO
MTO3HAHMUS ).
7. TpyznoBoe BocnuTaHUe U
npodeccuoHanbHOe
CaMOONPEEIICHHUE.

11 knacc. Aareodpa

CreneHu u 18 [ToHsiTvie KOpHS N-ii CTETIEHU U3 | TPUMEHSIOT OIpe/IeICHUE KOPHS n-il 1. 'pa’k1aHCKOE BOCITMTAHUE.
KOpHHU. JAEUCTBUTEIBHOI'O YK CJIA. CTEIICHU 5. Ilonynspur3anust HAy4YHbIX
CreneHHble (DyHKuHH y = W, HMX CBOMCTBAa 3HAHUHW Cpeau nerei
byHKIIIH u rpaduxu. CBolcTBa KOpHS N-1f | ONPEACIIAIOT 3HAYCHUE byHKIMH IO (LlernocTn HAy4YHOTO
crenenu. [IpeobpasoBanue 3HAYCHHIO apryMEHTa NP PasinYHbIX | [03HAHMSA).
BBIPAKCHUH, COIEPKALIMX criocobax 3a1anust YyHKIUUH; CTPOST 6.®Pu3nyecKoe BOCIIUTAHUE U
pamukanel. O6001eH e moHsaTHs | TPAQUK QyHKIMH; ONUCHIBAIOT 110 dbopMupoBaHUEe KyJIbTYpPhI
0 MOKa3aTreje CTENEHU. rpauky u 110 Gopmysie MOBEIECHUS U 370pOBBSI.
Crenennbie QyHKIIUHU, UX CBOMCTBA (PYHKIMH, HAXOJAT 10 7. TpynoBoe BOCIIUTaHUE U
CBOMCTBA U IpaduKH. rpaguky QyHKIMN HaUOOIBIIUE U npodeccroHaNIbHOE
HAaUMCHBIINEC 3HAUCHU A, IIPU CaMOOIIPEEIICHUE.
MOCTPOCHUU TPAPUKOB UCTIONB3YIOT
npaBuiia mpeodpazoBaHus rpaduKoB
[TokazarenpHast | 29 [TokazarenbHas QyHKIMS, € OTpeAEIAT 3HaYeHNE PYHKIINUHU 1O 3./lyxoBHOE U HPaBCTBEHHOE
H CBOIiCTBa U rpaduK. 3HAQUEHHIO apryMEHTa IIPU Pa3JIMUHbIX | BOCIHUTAHME JIE€TEH Ha OCHOBE
sorapuMuIeck [TokazaTenbHble ypaBHEHUSI. crioco0ax 3amanus PyHKIIMU; CTPOST POCCUNCKHX TPaJUIIMOHHBIX

ast QyHKINH

IToka3aTenbHbIE HEPABEHCTBA.
[lonstue norapupma. OyHKIUSL

v = logaX, ee cBoiicTBa U rpaduK.

CgoiicTBa morapupmoB.
JlorapudmMudeckue ypaBHEHUSI.
Jlorapupmuyeckue
HepaBeHcTBa. [lepexon k
HOBOMY OCHOBAHHIO Jorapudma.

rpaduk nokaszareiabHON QyHKIMHY;
OIMCHIBAIOT TIO TPaQUKy U 10
(opmysie moBeIeHHs U CBOWCTBA
yrxumy,

HaXOoJAT 10 TpapuKy GyHKIUU
HanOOJIbIIINE U HANMEHBIIINE
3HA4YeHHUs, UCTIONIB3YIOT MTpaBHiIa
peoOpa3oBaHusl rpaUKoOB

LIEHHOCTEM.
4 IlpuoOrieHue aereu K
KYJIbTYPHOMY HacJEINI0
(OcTeTnueckoe BOCIUTaHUE).
S.Iomynspusanus Hay4dHbIX
3HAHUM Cpeln eTeit
(LlenHocTH Hay4yHOTO
MTO3HAHUS).




HuddepenuupoBanue
MIOKa3aTeJIbHON H
norapupMuyeckoit QyHKIUH.

pelIaoT 0Ka3aTeabHble YPaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;
WCHOJB3YIOT JJISl TPUOIMKEHHOTO
peuieHusl ypaBHEHUII 1 HEPAaBEHCTB
rpaduUecKuii MeTo.

U300paxaroT Ha KOOPIUHATHON
IIJIOCKOCTH MHOKECTBA PELICHUN
HEPaBEHCTB U UX CUCTEM, PEIIAIOT
[I0Ka3aTeIbHbIE HEPABEHCTBA,
IPUMEHSISI KOMOMHAINIO HECKOIBKHUX
AJITOPUTMOB.

JIeMOHCTpUPYIOT 3HAHUS O
MOKa3aTeIbHON (YHKITUH, ¢
CBOICTBax U rpaduke, 0 peleHun
YpaBHEHUH U HEPABEHCTB

BBIYHMCIISIOT JIOTapU (MBI YHCET 110
OIIPEJICJIEHUIO U BBIIOJIHSAIOT
npeoOpazoBaHus JorapupMUIECKUX
BbIpaKEHUM

OTpeAEeA0T 3HaYeHNE PYHKIINUHU 1O
3HAYEHUIO apryMeHTa MIPU Pa3IUYHbIX
croco6ax 3aaHusl QyHKIMH; CTPOSAT
rpaduk sorapudmuyeckoit pyHKIUY;
OIMCHIBAIOT TIO TPAQUKy U 110
(opmysie moBeIeHHs U CBOWCTBA
byHKumn,

HaxoJAT 1o rpaduKy QyHKIUH
HauOOJIbIINE U HAUMEHbIIHE
3HAYCHHUS, UCIIONIB3YIOT MPaBHIIa
npeoOpa3oBaHus TpapuKoB
BBITIOJTHSIOT apu(METHIECKHE
JIeicTBUS, coueTast yCTHBIE U
MUCHbMEHHBIEC TTPUEMBL;

HaXOoJAT 3Ha4eHus Jiorapudma;




MIPOBOJIAT 11O U3BECTHHIM (hopMyam
npeoOpa3oBaHus OYKBEHHBIX
BBIPAYKEHH, BKIIFOYAOIINX
JorapupMbl

pemaroT JorapupMuIecKre
yYpaBHEHUS, UX CUCTEMbI; UCIIOIB3YIOT
JUIs1 TPUOJIMHKEHHOTO PELICHHUS
ypaBHEHUH TpaUIecKuii METOI;
1300pakaroT Ha KOOPAWHATHON
IUIOCKOCTH MHOECTBa

peueHui ypaBHEHUN U UX CUCTEM,
UCIONB3YIOT CBOMCTBA (DyHKUIUN
(MOHOTOHHOCTB, 3HAKOIIOCTOSIHCTBO)
pelaroT JorapumMuyecKkue
HEpaBEHCTBA, TIPUMEHSISI METO]]
3aMEHBI IEPEMEHHBIX

JUISL CBEIEHUS JIOTapU(MUIECKOTO
HEPABEHCTBA K palliOHATBHOMY BH]Y,
CBOWCTBA MOHOTOHHOCTH
norapupMuueckoil GyHKIHH,
WCTIOIB3YIOT JIISl TIPUOIMKEHHOTO
peleHNs HepaBEeHCTB Ipaduyeckuit
METO/]T

UCTIONB3YS (POPMYIIBI, OCYIIECTBIISIOT
nepexoj] K HOBOMY OCHOBAHHIO,
BBITOJIHAIOT MPeoOpa3oBaHUs
BBIPAKEHUN

BBIUUCIISIOT TIPOU3BOTHBIE H
nepBOOOpa3HbIe TPOCTEHIINX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
(YHKIUH, penaoT NpakTUIeCKue
3a/1a4M ¢ MOMOUIBIO anmnapara

QG depeHIaIbLHOrO0 U
WHTETPATHHOTO HCUUCIICHHS

[lepBoobpaznas

[lepBoobpaznas. [Ipasuiia

HaxOJISIT MEPBOOOPA3HBIC TSI CYMMBI

2. HanI/IOTI/I‘-IeCKOC BOCIIUTAaHHUC




U UHTETpal OTBHICKaHHUS IEPBOOOPA3HBIX. ¢GbyHKUMN ¥ Tpou3BeaeHNUs (YHKIIUN 1 GOPMHUPOBAHUEPOCCUNCKOM
Tabnuua ocHOBHBIX Ha YHCJII0 ANCHTUIHOCTH.
HEOIIPEICIICHHBIX HHTErPAJIOB. HCIIONB3Ys CIIPABOYHBIE MAaTEPHUAIIBI; 5. HOI{yJIprI/ISaLII/ISI HayqHBIX
3ajaun, IPUBOISIIKE K BBIYHCIISIOT HEONPECIICHHbIE SHaHWH CPEU NCTCH
MOHATHIO OIIPEIEIEHHOTO HHTETpabl; (Llennocty Hay4Horo
uHTerpaia. Ilonstue IPUMEHSIOT CBOICTBA MOSHAHHA).
OIpEEIEHHOT0 HHTETpaa. HEOIPEEIEHHBIX UHTETPAJIOB B 7.Tpynosoe BoCIUTaHHE 1
®opmyna Hetorona — JIeiOHM- | CIIOKHBIX TBOPUECKHX 3a/1auax TPO(ECCHOHATRHOE
na. Beraucienue momaneu npuMeHsoT Gpopmyny Herotona- CamMOOTIpC/ICIICHHC.
IUIOCKUX (PUTYp C TOMOUIBIO JleliOHMIIA 17151 BBIYMCIICHUS TUIOIAAN 8.9xonormieckoe
OIIPEACIICHHOT O UHTETpaa. KPUBOJIMHEHHOM TpaIelny, BOCIIHTAHHC.
BBIYMCIISIOT IUIOLIA/b (DUTYPHI,
OrpaHUYEeHHOU TpaduKamMu (yHKIIHA;
BBIYHUCIISAIOT MHTErpaJl, UCTIOJIb3Ys
reOMETPHUUECKUE COOOPAKECHHUS,
BBIYHMCIISIOT IUIOLIA/b (UTYPHI,
OTrpaHMYEHHON rpauKOM CTEIEHHON
(yHKIMHU U KacaTelbHOM K HEMY B
JJAHHOM TOYKE
DneMeHThI 15 Cratuctuueckas oOpaboTka UCIIOJIb3YIOT OCHOBHBIE TOHSATHUS 5. lonynsipuzanus Hay4yHbIX
MaTeMaTH4IECKO nanHbIx. [Ipocreiimme CTATUCTHUKH, IIPABUJIO CIIOKECHUS 3HAHWH CPENU JeTei
1 CTaTUCTUKH, BEPOSITHOCTHBIE 3a/1a4U. U YMHOXKEHUS BEPOSATHOCTEN, (LlenHocTH Hay4HOTO
KOMOWHATOPUKH CoveTaHust ¥ pa3MeIICHUSL. CBOMCTBO BEPOSITHOCTEH TO3HAHH).
U TEOPHHU ®opmyna 6uHoma HeroTona. IPOTUBOIOIOKHBIX COOBITHI 7. Tpynosoe BocnuTanue u
BEPOSTHOCTEH CriyyaiiHbIE COOBITUS M MX UCIIOIB3YIOT TIPOCTENIINE TIOHATHS npodeccHonanbHOE
BEPOSITHOCTH. TEOPUH BEPOATHOCTEMN, BHIYUCIISIOT CaMOOIpEACICHHIC.
(akTOpHAabl, MEPECTAHOBKH, 8.Oxonorudeckoe
BOCITUTaHHE.

COYETaHUsl, pa3MEeIICHH
HCTIOB3YIOT OCHOBHBIC MIOHSTHS
KOMOHMHATOPUKH

HCTIONB3YIOT (hopMyTy OMHOMA
HrroToHa, cBolicTBa OMHOMUHATBLHBIX
K03(h(HULIHEHTOB NMPU PAaCCMOTPEHUHU
TpeyroybHuka [lackains

00CYX/TatOT CBSA3b KOMOWHATOPHUKHU U




TEOPUH BEPOSTHOCTEN,
paccMaTpuBarOT MOHATHE
T€OMETPUYECKON BEPOSITHOCTH

YpaBHeHus u
HEPaBEHCTBA.
Cucremsl
YpaBHEHUH U
HEPaBEHCTB

20

PaBHOCUIIBHOCTH YpaBHEHU.
OO011rie METOABI pelIeHus
YpaBHEHUH: 3aMe€Ha YPaBHEHUS
h(f(x))=h(g(x)) ypaBHeHUEM
f(x)=g(x), pa3noxxeHue Ha
MHO>KUTEJIH, BBEIEHNE HOBOM
MepeMeHHOH, PYHKIIMOHAIBHO-
rpaduyecKuil METo/I.

Pemenue HepaBeHCTB ¢ OJHOM
MepeMeHHON. PaBHOCUIIBHOCTD
HEPaBEHCTB, CUCTEMBI U
COBOKYITHOCTU HEPABEHCTB,
HppaLMOHAJIbHBIE HEPABEHCTBA,
HEPaBEHCTBA C MOIYJISIMHU.
CucremMbl ypaBHEHHUH.
YpaBHEHHUs 1 HEPABEHCTBA C
rnapameTpamu.

IIPOM3BOJISAT PAaBHOCHIIBHBIC TIEPEXO/IbI
C LIEJIBIO YIPOILICHHS YPAaBHEHHUS,
JIOKa3bIBAIOT PABHOCUIIBHOCTD
YpaBHEHEHUH, BBITIOJIHSIOT POBEPKY
HAWJICHHOTO PEIICHUS C TOMOIIBIO
MOJICTAHOBKY U y4eTa 00JIacTH
JOMTYCTUMBIX 3HAYCHHN

IPEBUISAT BO3MOKHYIO TIOTEPIO HITH
npuoOpeTeHre KOPHS U HAXOAT ITyTH
BO3MOJKHOTO M30eranus OIIMOO0K;
NPUMEHSFOT METOJIbI PEIICHUS
anredpanvyeckux ypaBHEHUN CTEIIEHU
n > 2, peiarT panuoHaIbHbIE
YpaBHEHUS BBICIIIUX CTETICHEH
METO/IaMH Pa3JIOKCHUsS Ha
MHO>KUTEJIH WM BBEJICHUEM HOBOU
NIEPEMEHHOI; PEIIAOT palliOHAIBHBIC
ypaBHEHHS, COCPIKAIIIE MOTYJIb,
MPOU3BOJISAT PABHOCHIIBHBIE TTEPEXO/IbI
C LIEJBIO YIPOIICHHUS HEPABEHCTB;
JTOKa3bIBAIOT PAaBHOCHIIBHOCTD
HEPaBEHCTB HAa OCHOBE TEOPEM
PaBHOCUIILHOCTH, BBITTOJHSIOT
MIPOBEPKY HAWJIEHHOTO PEIICHHUS C
MIOMOIIBIO TIOJICTAHOBKH U yueTa
00J1aCTH JOMYCTUMBIX 3HAUCHHI
CTPOSIT MHOXECTBO TOUYEK IMJIOCKOCTH,
YJIOBJICTBOPSIONINX HEPABCHCTBY
pElIaloT YpaBHEHHUS C
IIEJI0YMCIICHHBIMH TTEPEMECHHBIMU U
rpaduyuecKy pemarT HepaBeHCTBA C
JBYMsI IIEpEMEHHBIMU

1. 'paxk1anckoe BOCIIUTAHUE.
2. [TarpuoTnyeckoe BOCIUTAaHUE
U GOPMUPOBAHUEPOCCUUCKON
UJICHTUYHOCTH.
4.IlpuoOieHue nerei k
KYJIbTYPHOMY HAacJeInI0
(Dcrernueckoe BOCIUTAHUE).
S.Ilonynapu3zanus Hay4HbIX
3HAHUM Cpeln eTei
(LlenHOCTH Hay4HOTO
MTO3HAHMUS).




METOAO0M IIOJCTaHOBKH, PEIIAOT
CUCTEMBbI YPaBHEHUH C JBYMS
HEU3BECTHBIMU METOJIOM
anredpanvdecKoro CIOXKEHUS,
MPUMEHSIOT pa3IMyHbIE CIIOCOOBI IPH
pEeLIEHUU CUCTEM YPAaBHEHUH, pEeIIaOT
CUCTEMY TPEX YPAaBHEHUM C TpeMs
EepEMEHHBIMU

COCTABJISIIOT IIJIaH MCCIIEIOBAHUS
YpaBHEHUS B 3aBUCHMOCTH OT
3HAYEHUI MMapameTpa;

OCYIIECTBISIOT Pa3paOOTaHHBIH IJ1aH;
peuaT ypaBHEHUS U HEPABEHCTBA C
napameTpamu

OnpenensitoT npu Kakux 3HaYEHMSIX
napameTpa KBaJpaTHOE ypaBHEHUE
MMeEET JBa KOPHS, OJIUH KOPEHb, HE
MMEET KOPHEH.

IToBTOpEHUME
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1. I'paxxganckoe BOCIMTaHUE.
2. IlatproTH4eckoe BOCIIUTAHNE
1 (hOPMHUPOBAHUEPOCCUNUCKOM
UJEHTUYHOCTH.
4 IlpuoOrieHue aeteu K
KYJIbTYPHOMY HAaCJIEINIO
(OcTeTnueckoe BOCIUTAHUE).
S.Iomynspusanus Hay4dHbIX
3HaHUU Cpeln JeTeil
(LlenHOCTH Hay4yHOTO
TTO3HAHMUS ).
7. TpynoBoe BociuTaHue U
po¢eCCHOHAIBEHOE
CaMOONPEJEIICHHUE.

10 kaace. I'eomerpust




1. Havana

HUctopusi  BO3HMKHOBEHUS

I/ICHOHLSyIOT OCHOBHBIC aKCHOMBI

2. [TaTpnoTHyecKoe BOCIIUTaHUE

CTEpEOMETPUH pa3BuUTHS T€OMETPHUU. | CTEPEOMETPUH, TTOHATHUSA O 1 (OpMHUPOBAHHEPOCCUICKOH
OCHOBHbIE MOHATUS U AKCHOMBI | MAPAJIENbHOCTH NPAMBIX U HACHTUYHOCTH.
crepeoMeTpur (TOYKa, MpsAMas, | INIOCKOCTEHN B IPOCTPAHCTBE IIPH 5. Homynspu3anus HayqHbIX
IIJIOCKOCTb, TIPOCTPAHCTBO). | PEIICHUH 3a/1a4. SHaHHH CPE/H ACTCH

€HHOCTH Hay4YHOI'O
[IpocTpancTBeHHbIE burypnt (Ll v
MTO3HAHMUS).
(xyO, mapaienenunes, npusma,
7. TpynoBoe BOCIIUTAaHUE U
nupamMuaa, UUIUHAP, KOHYC,
podeCCHOHAIBHOE
map). MopenupoBanue
N CaMOOIPEEIICHHUE.
MHOTOTrpaHHUKOB. Pa3BépTka.
8.Okonoruyeckoe
BOCIMTAHUE.
[Tapanmnensuoct | 25 B3anmHoe pacnonoxenue BrlinonHs10T n300pakeHus
b B MPSIMBIX B TIPOCTPAHCTBE. B3aMMHOT'O PACIIOJIOKEHUS,
IIPOCTPAHCTBE [TapannensHOCTh IPSIMBIX B MPUMCHSIOT PU3HAKH

IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Hak ckpemuBarOmuxcs
npsmbIX. Bzaumuoe
PacCIIOJIOKEHUE IPSIMON U
miockocTH. [lapannensHoCcTh
psIMOM U TutockocTu. [Ipu3Hak
[1apaJuIeIbHOCTH MIPSIMON U
IIJIOCKOCTH. B3anmuoe
PacroIO0KEHUE IBYX
mrockocreil. [lapamienbHOCTh
JABYX IIOCKOCcTeN. [Ipu3Hak
NapajieIbHOCTH JBYX
IIJIOCKOCTEM.

[TapannensHoe
IIPOEKTUPOBAHME U ETO
cBorcTBa. [lapamtensHbie
MIPOEKIUH IUIOCKUX (PUTYP.
N3o06paxkenue
MIPOCTPAHCTBEHHBIX (PUTYD.
CeyeHusi MHOTOTPaHHUKOB.

MMapaJuiCJIbHOCTH IIPHU PCUICHUHU 3a/1a4,
CTPOAT CCUCHUA.




[lepnengukymnsp | 19 VYron Mexay npsiMbIMU B Hcnonb3yroT npu3Haku 1. I'pak1aHCKOE BOCIIUTAHHUE.
HOCTb IIPSIMBIX U MIPOCTPAHCTBE. MEePIEHIUKYIISIPHOCTH MIPSMBIX U 2. IlaTpuoTHYECKOE BOCITUTAHHE
IJIOCKOCTEM [leprieHAMKYISIPHOCTD NPAMBIX. | INIOCKOCTEH B MIPOCTPAHCTBE. U GOPMUPOBAHUEPOCCUUCKON
[TeprieHAMKYASAPHOCTD NPAMON U | PemaroT 3a1aun CBsI3aHHBIE C WUJIEHTUYHOCTH.
mockoctH. [IpusHak BBIYMCIIEHHEM JUIMH neprnenaukysapa | 4.IIpuoOmenue nereit k
MEPIECHANKYJISIPHOCTH IPSMOM U | U HAKJIOHHBIX K IUIOCKOCTH, KYJIbTYPHOMY HACJICIAUIO
II0CKOCTH. OPTOrOHAIILHOE IPUMEHSATH CBOKWCTBA (OcTeTnueckoe BOCIUTAHUE).
IPOEKTHPOBAHUE. HEPIEHIUKYIAPHOCTH IFIOCKOCTEH. 5.Tlonynspusanus HayYHbIX
[lepneHauKysp U HAKJIOHHAS. 3HaHUM cpenu aeTei
VYron Mexay npsaMon u (LlenHocTn Hay4HOTO
IJIOCKOCTBIO0. JIByrpaHHbIil yroJ. MIO3HAHUS).
JIuHeHbIN yroyu IByrpaHHOrO
yria. [lepnenaukynspHocTs
mnockocreit. [Ipusnak
MEePIEHIUKYISIPHOCTH JABYX
IJIOCKOCTEN. PaccTossHne Mmexay
TOYKaMU, IPSIMBIMHU 1
IJIOCKOCTSIMH.
MHororpansuk | 5 MHororpasHsi€ yrisl. Pa3nnuaroT OCHOBHbBIE BU/IBI 5. lonynsipuzanus Hay4yHbIX
u Brlnmykiible MHOTOTPAaHHHUKU M | MHOTOIPAHHUKOB. 3HAHMI CPE/N ACTeH
ux cBoiictBa. [IpaBuibHBIE Pacnioznarot BUbIl MHOTOIPAaHHUKOB U (LlennocTn HayqHOTO
MHOTOTPaHHHMKH. Y4eOHHUKE, a | (JOPM MX CEUEHHH, BBITIOIHSIIOT UX TO3HAHK).
TaKKe rpaduueckue TIOCTPOEHHSI. 7. TpymoBoe BOCTIATAHHE 1
KOMIIBIOTEPHBIE CPEICTBA. npodeccroHanbHoe
CaMOOIpE/IEIICHHUE.
8.Oxonornyeckoe
BOCITUTAHHUE.
[ToBTOpEHUE 10 PaccrosHus u YTJIbI B 1. TpaskTaHCKOE BOCITHTAHHE.

MIPOCTPAHCTBE.

2. I[larproTnyeckoe BOCIIUTaHHE
1 (hopMUPOBAHUEPOCCHUUCKON
WJIEHTUYHOCTH.

4 IlpuoOrieHue aeTeu K
KYJIbTYPHOMY HAacCJEINIO
(OcTeTnueckoe BOCIUTAHUE).
S.Ilonynspusanus Hay4HbIX




3HaHUU CpPEeIU JeTen
(LlenHOCTH Hay4HOTO
TTO3HAHUSA).

11 kaacc. I'eomeTpus.

prFJIBIe TCIIa 25 HI/IHI/IHHP, KOHYC. HOBOpOT. I/ICHOHBSyIOT IOHATHUC O TCIaX 1. Fpa)KI[aHCKOC BOCIIUTAHHUE.
®durypsl Bpamienus. Chepa u BpAIIIEHUS U TOBEPXHOCTAX 5. llonynspu3anust HAy4YHbIX
wap. B3auMHOe pacnoioeHue | BpalleHHUsl, IPsIMOM KpYroBOM 3HaHMii cpenu aereit
chepsl U IITOCKOCTH. IWJINH/IP, €r0 3JIEMEHTHI, OCEBBIE (LleHHOCTH HAYYHOTO
KacarenabHast MJI10CKOCTb. CEUCHUs, IEPIICHAUKYIIAPHBIE OCH; MO3HAHUSA).
MHoOrorpaHHuKH, BIIUCAHHBIE B | CEYEHUS, MapaJlJICIbHbIE OCH, IPAMO 6.Du3nyecKkoe BOCIUTAHUE U
C(bepy. prrOBOﬁ KOHYC, €T'0 3JICMCHTHI, Q)OpMHpOBaHHe KYJIbTYPBI
MHOrorpaHHuKH, ONMUCAHHBIE OCEBbIE CEUCHHUS KOHYCA; CEUCHUS, 3710pOBBS.
OKOJIO C(bepbl. Brmcannsie u MNEPICHAUKYIIIPHBIC OCH,; CCUCHHUA, 7.TPYﬂOBOG BOCIIMTAHUE U
OIHUCAHHbBIC [TUITUHAPBHI. IIPOXOIALINE Yepe3 BEPLIMHY, 11ap, npodeccroHanbHoe
CI/IMMCTpI/ISI IMPOCTPAHCTBCHHBIX C(bepa, CCUYCHUC 1Iapa IMIIOCKOCTbIO, CaMOOIIpEEIICHHUE.
¢buryp (ueHTpaabHasi, oceBas, KacareJibHas IIOCKOCTh K cepe,
3epkanbHasi). [[BuxeHue KOMOWHAIIMSI MHOTOTPAHHUKOB U TEJ
MPOCTPAHCTBA, BUJbI ABM>KEHHUM. | BpaIlCHHUS.
DneMeHTbl CUMMETPUU
MHOTOTPAaHHUKOB U KPYIJIBbIX BrINOIHAIOT pUCYHKH C
tel. [IpuMepsl cuMMeTpuu B KOMOWHAIMEN KPYTJIBIX TEI U
OKPYIKaroILlleM MUDE. MHOTOTPaHHUKOB; COOTHOCAT UX C UX
OIMCAHUSIMH, YEPTEKAMH,
apryMEHTUPYIOT CBOU CYXKACHUS 00
3TOM PACIIOJIOKEHUH, PEIIAOT 3a]1a49H
Ha BBIYUCIICHUE TUIOMIAICH
ITOBEPXHOCTEN KPYTJIbIX TE€J, pEIAOT
3a/1a4u, TpeOyIOIINe paco3HaBaAHU
PA3TUYHBIX TEJ BPALCHUS U UX
CEYCHUH, IOCTPOCHUS
COOTBETCTBYIOIINX YEPTEKEH.
O0BeM n 20 [TonsTHe oObeMa 1 ero Hcnone3ytor nonstue 06 o0beme, 3.JlyXOBHOE U HPaBCTBEHHOE
TUIOIIAIb cBoiicTBa. O0BEM IMUIHH/IPA, OCHOBHBIC CBOMCTBa 00HEMOB, BOCIIMTAHHWE JETEH HA OCHOBE
IIOBEPXHOCTU MPSIMOYTOJIBHOTO (hopMyIIbI 17151 BBIYUCIICHUS 00EMOB POCCHUMCKHX TPAaAULIMOHHBIX

nmapajiiCjcnuineaa U NIpru3mal.

MHOT'OI'PaHHUKOB: NIPAMOYT'OJIBHOT'O

EHHOCTEH.




[punnun Kasansepu. O0bem
nupamuibl. O0beM KoHyca U
ycedeHHOro koHyca. O0beM
mapa u ero yacreit. [Tnomanb
MOBEPXHOCTH MHOTOI'pPaHHHKA,
UWIMH]IPA, KOHYCA, YCEYEHHOTO
KoHyca. Ilmomans NoBepxXHOCTH
1apa u €ro yacrtei.

napajiiejacnuicaa, npu3Msl,
UPAMUJIbI, IPUMEHSIOT (GOpMYIIbI Ist
BBEIUHUCIIEHUS 00BEMOB TEI BpaluCHUA:
IIJIMHIPA, KOHYyCa, mapa. Pemaror
3ala4i BbIYUCIIUTCIIBHOI'O XapaKTepa
Ha HEMOCPEICTBEHHOE MPUMEHEHHUE
(dhopMys1 00bEMOB MHOTOTPAHHUKOB U
KPYTJIbIX T€J, B TOM YHCIIE B XO/IC
peIICHNA HECCIIOKHBIX IMMPAKTUYCCKUX
3aj1a4.

4.IlpuoOieHue nereit k

KYJIbTYPHOMY HacJeIuI0

(DcreTnueckoe BOCIMTAHUE).

5.Ilonynapu3zanus Hay4HbIX

3HAHUM Cpelu eTei

(LlenHocTn Hay4HOTO
TO3HAHUSA).

Koopaunateru | 13 IIpsimoyronpHas cucreMa Hcnone3ytot 3Hanus npsmMoyroyibHoi | 2. IlaTpuoTnyeckoe BocuTaHue
BEKTOPBI KOOPJMHAT B IMTPOCTPAHCTBRE. CHCTEMBI KOOPJAMHAT Ha TNIOCKOCTH. 1 (hOPMUPOBAHHEPOCCHIICKOM
Koopaunats! cepeaunbl [Ipu perienuu 3a1a4 UCIIOJIB3YIOT HACHTUYHOCTH.
orpeska. Dopmyia pacctosHust | HOpMYJIbIl KOOPIMHAT CEPEANHBI 5. omynspusanus Hay4HbIX
MEX/y IByMSI TOUKAMHU. OTpe3Ka, PACCTOSHHUA MEXKIy Toukamu | SHaHiH Cpeiil AeTeH
HHOCTHU HAy4YHOT'
VYpaBuenue chepbl. BeKTopsl B | B IPOCTPaHCTBE. (Hermoc ayuHOro
MTO3HAHMS).
npoctpaHcTse. PaBeHCTBO
7. TpynoBoe BOCIIUTaHUE U
BEKTOpPOB. Cli0)KE€HUE BEKTOPOB
npodeccuoHanbHOe
U YMHOKEHHE BEKTOpa Ha
CaMOOINPE/IEIICHHUE.
YUCJO. YTOJ MEXIY BEKTOPaMHU.
KoIiHeanHbLe 1 8.Oxonornyeckoe
p BOCIMTAHUE.
KOMIUITAHAPHBIE BEKTOPBI.
Koopaunats! BekTopa. limHa
BekTOopa. CkansapHoe
MIPOU3BEICHNE BEKTOPOB.
YpaBHEHHE IIJIOCKOCTH B
MIPOCTPAHCTBE.
Hrorosoe 10 MHoroyronsHukH. Belmykiibie u
IIOBTOPEHUE HEBBIMYKJIbIE MHOTOYTOJIBHUKH.

CymMmma yriioB MHOTOYTOJIBHUKA.
3ameuaTeNbHbIE TOUKH U JTUHUU
TpeyroyibHUKa. OKpyKHOCTb U
npsmvas Junepa. TeopeMbl UeBsl
n Menenas. Pemenue




TPEYroJbHUKOB. PopMyiia
I'epona. Yribl u oTpe3ku,
CBSI3aHHBIE C OKPYKHOCTBIO.
Brrunciienue yrioB ¢ BEpIIMHON
BHYTPH U BHE Kpyra, yria
MEXK1y XOpJIOM U KacaTeJIbHOM.
Bnucannsie u onucanHbie
MHOTOyTrobHUKH. CBOICTBA U
MPU3HAKU BIIUCAHHBIX U
OTHMCaHHBIX
4eThIpEXyronpHUKOB. [lapaboma.
Onnurc. ['unepbouna.
ITocTpoeHns nupKynem u
nuHelkou. [Ipumepsl
HEepa3penIMMBbIX KJIIaCCUUECKHUX
3aJ1a4 Ha OCTPOCHUE.

Uroro: 68

COI'JTACOBAHO
IIpoToxoun 3aceganus
METOJINYECKOTO 00bETMHEHHSI
yunteneit Mmatemaruku MBOY COII Ne 53
oT «___ » 2021 r. Ne 1
0.B. Megentok

noanuck pykopoaurens [IIMO d.1.0.

COI''TACOBAHO
3aMeCTUTENb JUpeKkTopa no YBP
C.H. Mamenosa
noanuck pykosoautenss OY  ®.J.O.
«_» 2021 roma
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