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O paHHOM noco6uu

B mepBoit wacTu AAHHOT'O MOCOOMA M3jaraercs ooIas
KOHIIeIIIUA Kypca ajre0pbl ¥ HaYaJ MaTeMaTUYECKOTO aHAa-
Jaus3a, peajm3oBaHHas B Halux yueOHuKax 7—11. Buumma-
TeJbHBIN YUTATENb YBUAUT IIOJHOE COOTBETCTBME HAIIIEN KOH-
[ENIIUA OCHOBHBIM IIOJIOMKEeHUAM W TpeboBanuam Pemepasib-
HOT'O rOCYAapCTBEHHOr0 00pasoBaTeJILHOIO CTaHAaAPTA.

Bropas yacTb moco0usa COLEePKUT Pabouyio IporpamMmy,
BKJIIOUAIOIIYIO CcoAepsKaHue Kypca, IIPUMEPHOe II0YPOUHOe
ILIAHUPOBAHME U IPeIMEeTHbIe Pe3yIbTaThbl O0YUeHU .



KoHuenuusa Kypca anreopbl
M Ha4Yaa MaTeMaTU4YeCcKoro aHaaumsa
ANng o6uieo6pasoBaTes/ibHOM LUKOJIbI

HUcxomHble TIOJOYKEHUS HaIllell KOHIENIMU MOKHO
copMyaIupoOBaTh B BUe ABYX TE3UCOB:

1. Mamemamuka 8 uwkole — He HAyka u daxce He OC-
HO8bL HAYKU, a YueOHbLil npedmem.

2. Mamemamukxka 6 wKojsle — 2YMAHUMAPHBLI Yueo-
HbLil npedmem.

OG6cynuM mepBbIii Te3rc. He Tak mJaBHO CYMTAIOCh, UTO
TJIaBHOE B IIIKOJIBHOM OOYYe€HMM — IIOBBICUTH TAK HasbIBae-
MYIO HAYYHOCTD, YTO B KOHEUHOM HTOTe CBEJIOCH K IIEPEKOCY B
CcTOpPOHY (hopMaIm3Ma U CXOJIACTUKU, K 0eCCMBICIIEHHOMY 3a-
yuuBauuoo Gopmys. Korma nmemarorrnueckas obIeCTBEHHOCTD
HavaJia 9TO 0CO3HABAaTh, CTAJIO KPEIIHYThH (X0TA 1 He 0e3 60pb-
ObI) mpeACTaBJIEHVWE O TOM, YTO MIKOJbHAA MaTeMaTUKa He
HayKa, a y4eOHBIN IpeaMeT CO BCEMU BBITEKAIOIIUMU OTCIOA
mocJeCcTBUAMU. B yueOHOM mpeameTre Heo0s3aTeIbHO COOJIIO-
IaTh 3aKOHBI MaTeMaTUKM KaK HAYKU (HampuMep, TaKue: BCE
HaYMHAETCA C aKCUOM, HeJb3d HAUYMHATL U3yUEeHUE TEeOPUU
0e3 cTPOroro onpeneaeHuAa OCHOBHOTO IIOHATUA, BCE YTBEPIK-
IeHUs HAaLo AJOKAa3bIBATh U T. J.), 32YacTyI0o 0ojiee BasKHBI 3a-
KOHBI IIeJarOTUKU U OCOOEHHO IICUXOJIOTMH, IIOCTYJIAThI Teo-
pum pa3BUBAOIIEro o0yueHusA. B 3TOM CBsA3W OCTAHOBUMCS Ha
OIHOM M3 CaMBIX TPYAHBLIX MOMEHTOB B IIPEIIOlaBaHu — BBe-
OeHUn oupeneneHuii (kak u kKoz0a BBOOUTH TO WJIW HNHOE
CJ0KHOE MaTeMaTHWYecKoe IOHATWE) WM Ha BBIOOPE YPOBHSA
CTPOTOCTHU MBJIOKEHUS B MIKOJBHOM Kypce MaTeMaTuku. Hau-
HEM C OIIpeJeJIeHn.

Eciu ocHOBHas 3ajaua yuurejnd — oOydyeHHe, TO OH
uMeeT IIPaBO JAaBaTh (hOpMaJIbHOE OIIpejeseHMe JII000To IIo-
HATUSA TOTZAA, KOTJa CUUTAeT HyKHBbIM. EC/Iu OCHOBHAs 3aza-
ya yYUTeJd — PasBUTHUE, TO CJAEAYeT IIPOAyMaTh BHIOOP MecTa
U BpeMeHU (cmpamezus) U 3TAIbI IIOCTEIIEHHOTO IOAXO0Ja K
dopmMaIbHOMY OIIPENIEJIEHUI0O Ha OCHOBE IIPeABapUTEIHLHOTO
U3ydYeHUA NOHATUA Ha 0oJiee IPOCTHIX YPOBHAX (maxkmuka).
Takux ypoBHeli B MaTeMaTHKe MOXKHO HasBaTh TPU: HA2/ls0-
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HO-UHMYUMUBHbLIL, KOTJla HOBOE IIOHATHE BBOJAUTCS C OTIOPOH
Ha MHTYUTHUBHBIE MJIX O00pasHble IPEeACTaBIeHUA yUAI[UXCH;
pabouuil (onucamenvHblil), KOorga oT ydaiierocad Tpebyercs
yMeTh OTBeuaTh He Ha Bompoc «4YTo Takoe...», a Ha BOIIPOC
«Kak TbI IOHMMAaeIllb, YTO TAKOe...»; gopmanvHbuiii. CTpare-
rusl BBEIEHUS OIpeJesIeHUH CIOKHBIX MaTeMaTHUeCKUX II0-
HATUN B HAIINX y4YeOHMKAX OasupyeTcs Ha IIOJOKEHUU O
TOM, UYTO BBIXOAWTHh Ha (POPMaJIbHBINI YPOBEHb CJEeAyeT IIPU
BBITIOJTHEHUH JBYX YCJIOBUIA:

1) eciu y ydammxcss HAKOIIMJICS JOCTATOUHBLIA OIIBIT
I aJleKBATHOTO BOCIPUSATHUS BBOAUMOTO ITOHATUS, IIPUUEM
OMBIT II0 ABYM HAITIPABJIEHUSAM: 8ep0aibHbLil (OTBIT ITOJHOIIEH-
HOTO TIOHMMAaHUA BCEX CJIOB, COAEPIKAINXCA B ONPEIEJIEHUN)
U zeHemuyeckuil (OIIBIT UCIOJIb30BAHUS ITOHATUSA HA HATJIAL-
HO-MHTYUTUBHOM U paboueM YPOBHIAX);

2) ecau y ydaluxcs IIOABUJIACH IMOTPEOHOCTHL B (POp-
MaJIbHOM OIpeAeJeHUU ITOHATHUI.

Yro KacaeTcsa reHETUYECKOTO OIIbITa, TO CJEAyeT uallle
obOpamraTbcsa K UCTOPUU MaTeMaTuKu. To MaM MHOe MOHATHE
MaTeMaTUKN NPAKTHUUYECKU BCerma IIPOXOAMJIO B CBOEM CTa-
HOBJIEHUU TPHW YKasaHHbIe BbIIe cTaauu (HAIJIsAHOE IIpej-
cTaBiieHMe, pabouyuii ypOBeHb BOCIPUATHSA, (OopMaIbHOE
ompejeieHne), IPUUEM IIEPEXOoJ] C YPOBHS Ha ypOBEHb 3aua-
CTYIO OBLT BechbMa 00J€3HEHHBIM U AJUTEJIbHBIM II0 BPEeMEeHMH.
He yuuThIBaTh 9TOTO HEJNb3SA B CUJIY CBOEOOPA3HOTO «3aKOHAa
COXpaHeHUs CJIOKHOCTU»: ecau (QOPpMHUPOBaAHUE pasiesia Ha-
VKU, TOHATUSA, YTBEP:KIAEHUS W T. II. B PEAJTbHON HMCTOPUU
HayKU OBLIO OJTHUM K CJIOKHBIM, a BpeMeHaMH, ObITb MO-
KeT, U MYYUTEJbHBIM, TO U IPU OOYUEHUN UIJIUMIIHAS IIPO-
CTOTa WM3J0KEHUS IICUXOJIOTMUYECKHN [Ie30PUeHTHUpyeT yua-
IUXCcHA, co3IaBad HEHYKHYIO NILII03UI0 JErKocTu. IIIKompHYT-
KaM HYKHO [OaTh BpeMs XOTsd ObI IIPUOJU3UTEILHO, HO
MePeKUTh 9Ty HeTPUBUAJIBHOCTD, AeATEeJIbHOCTHO ITOYYBCTBO-
BaThb €€, He CIIellla IIePEeXOAUTh C YPOBHS Ha YPOBEHb.

PaccmoTpuM B KauecTBe IpuMepa (POPMHPOBAHUE IIO-
HATUS PABHOCUJIBLHOCTH ypaBHEeHUII B HaineM Kypce 7—11.
B 7 kjacce o paBHOCHUJIBHOCTY YPaBHEHUN U O PABHOCUJIBHBIX
mpeobpasoBaHUAX YpPaBHEHUS pedu BOOOIe He UAET, XOTH,
pasymeercs, peniaiTcsa YpaBHeHUA (JIUHENHbIe U Take HEKO-
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TOpble KBaApaTHbIE) U CHUCTEMBI JUHENHBbIX ypaBHeHui. Ilo-
yemy? I[la moToMy 4UTO B paccMaTpuBaeMoM 0JIOKe ypaBHEHUIA
HePaBHOCUJIBHBIX IIpeoOpasoBaHuii He ObIBAET, CJIeJ0BATE]Ib-
HO, HET HUKaKOII IMOTPeOHOCTU BO BBEIEHUU CHEI[MaJIbHOTO
TepMUHA, Ja U ONBIT IIpuobperaTh He Ha uYeM. B Hauaje
8 KJacca mpu M3YUEHUHN aJjiredpamyecKmx Apobeil maroTcs
ImepBble MpeJCTaBJIEHUSA O PAIlMOHAJBHBIX YPABHEHUSX U, B
YAaCTHOCTH, O TOM, UTO IIPU UX PEIIeHUN MOTYT MOABUTHCS I10-
CTOPOHHNE KOPHH, a MoTOMY ob0s3aTeabHa mpoBepka. Ho Tep-
MUH «PaBHOCUJIBHOCTB» €Ilé He BBOAUTCA (Majo ombITa). Bo
BTOPOM TOJIyroAuM 8 KJiacca perraiTcsa panruoHaJbHbIe ypaB-
HEeHUs U IIPOCTEeHINre nppaluoHaabHble YypaBHeHusa. O0Hapy-
JKUBaeTCA, UYTO IOCTOPOHHUME KOPHU MOTYT IOABUTHCA HeE
TOJBKO 32 CUET OCBOOOIKIEHUS OT 3HAMEHAaTeJell, HO U 3a CUET
BO3BeeHNA 00erXx yacTell ypaBHeHUs B KBaapaT. BoT Temepsn
YVUYEeHUKU HAKOIUJIN HeOOXOAMMBIH OIIBIT U OIIYTUJIU IIOTPeo-
HOCTBH B €TI0 OCMBICJIEHUN, 3HAUUT, UMEHHO 3/IeCh HacTaJj 0Jia-
TOIIPUATHBIA MOMEHT [Jisi BBeJeHUsS TAaKUX MTOHATUHN, Kak
«PaBHOCUJIBHOCTb yPaBHEHUII», «PABHOCUJbHBLIE» U «HepaB-
HOCUJIbHBIE X IIPeo0pasoOBaAHUS», «IIOCTOPOHHUE KOPHU» U
«IIPOBEPKA KOpHel». Jdra JuHus mpoxosskaerca B 10 Kiacce
IIPU peIlleHUU MOKA3aTeJbHBIX U Jorapu(@MUUeCKUX ypaBHe-
HHUM. A oOIUiI UTOTOBBLIN PAa3roBOP O PAaBHOCUJIBHBLIX U He-
PaBHOCUJIBHBIX MpPeoO0pasoBaHUAX YPABHEHUU, O IIPOBEPKEe
KOpHeIl U OTceBe ITOCTOPOHHUX KOPHEH, 0 MPpUUYUHAX IIOTEePU
KOpPHEeH Tpu pelleHnU YypPaBHEHUHN OTJIOMKEH 0 IIocemHell
rmaBbl yueOHUKA nasa 11 Kiacca.

IloguepkHEM, UTO HOBBIA MATEMATUUYECKUA TEPMUH U
HOBOe 0003HaueHNe OJIMKHBI IIOABJATHCA MOTHBHUPOBAHHO,
TOTHa, KOrJa B HUX BO3HHUKAaeT HEOOXOAMMOCTh — B II€PBYIO
ouepenb B CBABUM C ITOSBJIEHMEM HOBOU MaTeMaTHUYECKON MO-
nenau. HemoTuBUpOBaHHOE BBeeHNE HOBOT'O TepPMUHA IIPOBO-
MupyeT 3anoMuHanue (KOMIIOHEHT 00yueHUs1) O0e3 MOHUMaHUs
(u, ciemoBaTesIbHO, 0e3 PA3BUTHA).

HecKoJbKO CJIOB 0 BBIOOPE YPOBHSA CTPOTOCTU B yUEOHOM
mpeamere. B oTanume oT HayKu, B yueOHOM IpeaMeTe MbI He
06s13aHBI BCE JOKa3bIBaTh. BoJiee TOro, B psje CAydYaeB IIpaB-
IOTOMO0HBIE PACCY:KAEHUS WM PACCYKIEHUS, ONUPAIOIHe-
cd Ha rpaduuecKue MOMAEJU, Ha UHTYUIUIO, UMEIOT IJIsd
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IIKOJILHNKOB 00Jiee BECOMYIO Pa3BUBAIOIIYI0O M T'yMaHUTap-
HYIO IIEHHOCTB, ueM (hopMaJibHbIE JOKA3aTeJbCTBA. B Hamem
Kypce BCE, UTO BXONUT B IIPOrpaMMy, YTO MMeeT BOCIHUTA-
TeJBHYI0 IEHHOCTh W JOCTYIIHO y4YaIlUMCHA, JOKa3bIBaeTCAHd.
Eciu ¢dopmanbHBIE MOKas3aTeIbCTBA MAJ0 MHOYUYUTEIbHBI U
CXOJIACTUYHBI, OHU 3aMEHSIOTCS IIPaBAONONO0HBIMIU PACCYK-
ITeHusMu (B OCHOBHOM 9TO OTHOCUTCS K M3yUEHUIO 3JIEMEHTOB
MaTeMaTHU4YecKoro anaamsa). Harre Kpemo: ¢ OHOI CTOPOHBI,
MeHbULe CXOLACMUKU, MeHbule @Gopmarudma, MeHblule
«Hcéemrux modeneily, MeHblULe ONOPbL HA Jledoe NoLyuLapue
M032a; C IPYTOA CTOPOHBI, 00JbULE 2€0MEMPUUECKUX UJLILIO-
cmpayuil, 6oavwe Hazas0Hocmu, 6oavuie npasdonodoOHvLX
paccyxcderuil, boavule «mizKux moodeseil», 00avbuUle ONOPbL HA
npasoe noaywapue mosea. IlpemogaBaTb B MOCTOIHHOM pe-
JKUMe KECTKOTO MOAEJUPOBAHUA — JIETKO, MCHOJIb30BATh B
IIPENoAaBaHNY PEKUM MATKOTO MOAEJNUPOBAHUA — TPYIHO;
IIEPBBIN PEIKUM — YAEeJ PEMECIEHHUKOB OT IIearoruKu, BTO-
poii pesxxuM — yaeJs TBOPIOB. IlogpoOHee MBI IIOTOBOPUM 00
9TOM HUKe, IIPU OOCYKIEHUM METOAUYECKUX O0COOeHHOCTeH
HAIIIerO MBJIOMKEHUS SJIeMEeHTOB MATEeMATHUYECKOTr0 aHAJIN3a B
IIKOJIE.

O6cynuM Temepb BTOPOU Tesmc. MaTremMaTuka — TyMa-
HUTAPHBIN (OOIIEKYJIBTYPHBIN) IIPEeAMET, KOTOPHIN ITO3BOJIAET
CyO0'BeKTy IPaBUJIBHO OPUEHTHUPOBATHLCS B OKPYKaIoOIeil aei-
CTBUTEJBHOCTU M «yM B HIOPAJLOK IIpuBOAuT». PackpoeMm, B
YéM MBI BUAUM T'YMaHUTAPHBIH (00IEeKYIbTYPHBIH) TOTEHI-
ajyl MIKOJBHOTO Kypca ajaredpbl M HavaJd MaTEeMaTHUUYECKOTO
aHaamsa.

EcTecTBEHHBIM 3TAIlOM Pa3BUTUA MTO3HAHUSA, HA KOTOPOM
OCYIIECTBJAETCA IIEPEXOJ] OT COAEPIKATEIBHOTO U KAaUeCTBEH-
HOTO aHaJM3a 00'beKTa K (hopMaausanuy 1 KOJINIeCTBEHHOMY
aHaJIU3y, ABJAETCA MaTeMaTUUYeCKOe MOJeJNPOBAaHVE PeaJib-
HBIX IIporeccoB. MaTtemMaTnyecKoe MOAeINPOBAHNE — OCHOBA
MIPOUCXOMAIEH B HaCTOSIee BpeMs MaTeMaTU3alluy Hayu-
HBIX BHAHUI W, KPOMe TOTO, BAKHBIM STall MO3HAHUS: MaTe-
MaTUYEeCKMe MOJeJI COOTBETCTBYIOT HMOHSATHUIO OTPAKEHUS B
IuaJeKTUYecKoil Teopuu mosHaHusA. [losTomMy OomHOM M3 oOcC-
HOBHBIX 3a[au IITKOJbHOTO MATEeMAaTHUYeCKOTo 00pasoBaHUSA
SABJIAETCS O3HAKOMJIEHUWE yUaIllluXCsS C COOTHOIIEHUAMU M-

7



Iy SBJEHUSAMU peajbHOTO HJIN HMPOEKTHPYEeMOro MUpa W ero
MaTeMaTUYeCKUMU MOAeJAMI’, HPaKTUUYecKoe UX OoO0yueHUe
IIOCTPOEHUI0 MaTeMaTHUYeCKUX MojeJeli, oObsCHeHUe UM
TOTO, UTO abCTpaKTHAs MaTeMaThdYecKas MOJeJb, B KOTOPOIi
OTOPOIIIEHO BCE HECYIeCTBEHHOEe, MO3BOJIAET TUIy0:Ke MOHATH
CYTh BeIlei.

MaremaTnka — HayKa O MaTeMaTHUYECKHX MOJEJIX.
Mopgenu omucheIBaloTCsI B MaTeMaTUKe cHeliu(pUYeCKUM sS3bI-
KOM (TepMUHBI, 0003HAaUEeHUA, CUMBOJILI, rpa@uKu, rpadsi,
AJTOPUTMBI U T. A.). S3HAUUT, HAJA0 U3yUaTh MaTeMaTUIYeCKU
A3BIK, YTOOBI MBI MOIJIM PaboOTaTh C JIOOBIMU MaTeMaThue-
ckuMu mMozeasamu. Ho yueOHBIN ITpeMeT, OpUeHTUPOBAHHBIN
Ha U3yUYeHMe KaKoTo-JN00 A3hIKa, OOBIYHO CUMTAIOT IpeaMe-
ToM rymanuTapHbiM. OCO0€HHO BayKHO HPU ITOM IIOAUYEPK-
HYTb, UYTO OCHOBHOE Ha3HauYeHNe MaTeMaTUUYeCKOro A3bIKa —
CII0COOCTBOBATh OpPraHW3alNuMN JAesTeJbHOCTH (TOorga Kak oc-
HOBHOe Ha3HaueHHe OOBIAeHHOTO0 fA3bIKAa — CJYKUTD
CpeIcTBOM OOIIeHUsA), a 3TO B HAIlle BpeMs OYeHb BasKHO IJIs
KyJabTypHOTO yesoBeka. IlosTromy B Hamiem Kypce 71—11 wma-
memamuuecKuil S3blKk U Mamemamuieckas mooenb — KJIIO-
yeBBIE CJIOBAa B IIOCTEIIEHHOM pPa3BEPTHIBAHUM Kypca, ero
UIEeNHBIN cTep:KeHb. [Ipyu HaIMYNYM UOENHOTO CTEPIKHS MaTe-
MaTHKa IMpPeNCTAaeT Iepesn ydamruMcsa He KakK Habop paspos-
HEHHBIX ()aKTOB, KOTOPhIE YUUTEJIb U3JaraeT TOJIbKO IIOTOMY,
YTO OHU €CTh B IIpOTpaMMe, a Kak IeJbHasd PasBUBAIOIIASICA
IUCIIUILINHA 00WeKyLbmypHozo xapakmepa. B Haiie Bpemsa
BJIaleHUe XOTs ObI a3aMU MaTeMaTHUUYeCKOTO A3bIKa — Helpe-
MEHHBIH aTpuOyT KYJbTYPHOTO uejoBeKa. IlosToMmy, Ha HaIIl
B3IVISAZ, 3aHUMAaTbhCS M3YyUYeHUEeM MATeMaTHYEeCKOTO s3bIKa U
MaTeMaTUYeCKUX MojeJsell HaJo CerofHs KaK MOKHO paHb-
I1e, HaunWHasA ¢ HAUYaJbHOI IITKOJIBI.

T'ymMauuTapHBIA HOTEHIIKAJ IIIKOJHLHOIO Kypca ajaredpnl
Mbl BUIUM, BO-TIEPBBIX, B TOM, YTO BJaJeHHE MaTeMaTuue-
CKUM $3BIKOM U MaTeMaTUUYeCKUM MOeJUPOBAaHUEM I103BO-
JIUT ydaleMycsd JydIlle OPUeHTUPOBATLCA B IIPUPOJIe U 00IIe-
CTBe; BO-BTOPBIX, B TOM, UTO MaTeMAaTHKa O CBOeil BHYTPEH-
Hell Ipupojie uMeeT GoraThbie BO3MOKHOCTU AJIS BOCIIUTAHUS
MBINIIJIEHUSA U XapaKTepa ydJallluXcs; B-TPEThUX, B peajmsa-
VY B IIPOIlecce IIPernofaBaHmsa UAell PasBUBAIOIIETO U IIPO0-
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JIEMHOT'0 00yUYeHMUsI; B-4eTBEPTHIX, B TOM, UTO YPOKMU MaTeMa-
TUKU (IIPW IIPaBUJIBHOI MOCTAaHOBKE) CIIOCOOCTBYIOT pPas3BU-
THIO peur o0yuyaeMoro He B MEHbIIIel CTelleH’, YeM YPOKU
PYCCKOTO A3BbIKA U JIUTEPATYPHI.

3aMeTuM, UTO KeJlaHWe CIIOCOOCTBOBATH peaIn3alluu
MMOCJIeIHEro Te3nca U IPUBEJO K TOMY, UTO HAIN YUEOHUKU
HAIIMCAHBI BechbMa MOAPOOHO, OOCTOSATENBHO U TOe-TO AarKe
U36BITOYHO MHOTOCJIOBHO, BOIPEKH CJIOKUBIIIEHCSA B MOCTe-
HUe TOAbl TPAAWUIINU M3JaraTh MaTepuaJ B ITKOJbHBIX yueo-
HUKaX MaTeMaTUKU B TejerpadHO-UHCTPYKTUBHOM, WHOOP-
MaIMOHHO-aBTOpUTAapHO# MaHepe. Ho ecTp m emié omua ce-
pPh€3Has mpuUYMHA BBIOOPA HAMH MSATKOTO CTHJISI NOAAYU
MaTepuaJja B yueOHUKe KaK B OTAeJbHON KHure. [leso B ToM,
YTO CEerofHs ITKO0Ja, IIOBTOPUM eIlé pas, AOJIKHA He TOJBKO
o0ecIieunTh yYallerocsi HeoOXOAUMBIMU 3HAHUSIMU, HO U Op-
raHns3oBaTh (DOPMUPOBAHME CAMOCTOATEJIHLHOTO AeATeJbHOCT-
HOTO OIIbITA HAXOMKIEHUdA, MOJydeHUss W orbopa wmHopMa-
muu. A [Jis 3TOr0 KaK MUHUMYM HeoOXoamMma ITPUBBIUKA,
HaBBIK CAMOCTOATEJHLHOTO UTEHWSA W ITOHMMAHUA YUeOHBIX
TEeKCTOB, B IIEPBYIO ouependb TEKCTOB yuebunkoB. Ho cyxo Ha-
MUCAHHBIN YUeOHUK ITKOJIbHUK UNTATH He OyaeT.

B mamem mocTpoeHUH IIKOJLHOTO Kypca 7—11 peanruso-
BaHBI CJAeAYIOINEe IPUHITAIIEI.

1. IIpunyun kpynHouix Os0k08. OH BBIpa’KaeTcs B
TOM, UTO €CJIT UMeeTCs O0beKTUBHAS BO3MOKHOCTh U3YUUTh
TOT UJW WHOH pasies Kypca aareOpsbl B TOM UM UMHOM KJacce
KOMIIaKTHO, 0e3 mepeduBOK, 0e3 JIOCKYTHOCTH, TO STOM BO3-
MOKHOCTBIO CJIeyeT BOCIOJb30BaTheA. Tak, B Kypce 10 Kiac-
ca KOMIIAKTHO CTPOUTCA pasgen «TpuroHomerpusi», B Kypce
11 xiaacca — pasjmesi, IIOCBAIIEHHBIN HavajlaM MaTeMaTHue-
CKOI'0 aHaJIu3a.

2. IIpuHyun demepMUHUPOBAHHOCMU, J02UYECKOl 3a-
sepuéuHocmu nocmpoenus kKypca. OO0pasHO BBEIpAYKasACH,
mporpamMma Kypca OOJI’KHa ObITh «HEKOMMYTATHUBHA», T. €.
BBICTPOEHA TaK, YTOOBLI TeMbI ObLIN, KaK IIPaBUJIO, HellepecTa-
BUMBI U IOPAIOK XOI0B OBbLI IMIOHATEH YUUTEIIO.

3. Ilpunyun 3agepwéHHOCMU 6 npedenax YueOHOzO
2o0a. OnAaTh-Taku, 00pas3Ho BhIpaKasch, MOKHO CKas3aTh TaK:
MIKOJBHBIN Kypc (—11 — «mATHCepuiHBINA (110 YUCTY JIeT U3-
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yUyeHUA Kypca) PoOMaH C IIPONOJIKEHHEM»; B Ka'KJOM KOH-
KPETHOM KJIacce M3ydaeTcsa ONpefesiEHHAA Cepusd, MMEIoIas
CBOIO BHYTPEHHIOIO MHTPUI'Y U 0oJiee-MeHee 3aKOHUYEHHOE CO-
Iep'KaHUe, NPUYEM 3TO COLEPIKaHME MOKET OBITh KPaTKO
oxXapaxkTeprU30BaHO OJAHOM-IBYMs KJI0UeBbIMU (hpasdamu. Pea-
JIUBAIUsS 9TOTO MIPUHITUIIA CIIOCOOCTBYET TOMY, UTO yUalllecs
HAUYMHAIOT JUYHO OCO3HABATH CTPYKTYDPY Kypca. Ecau He Ka-
caTbCsd IIOKA CTOXACTUYECKOM JIMHUU Kypca, TO Y4eOHUK
10 kKyjacca TOCBAINIEH M3YUYEHUIO 3JIEMEHTAapHBIX (DYHKITUH,
a yueOHuK 11 KJjlacca — M3yUYeHUIO DJIEMEHTOB MaTeMaTuue-
CKOT'0O aHaJImsa.

4. ITpuopumemmnocms @QYHKUUOHAJIbHO-2PAPULECKOU
JAuHuu. MareMaTWdyecKuMe MOJENM HAIPAMYIO CBA3aHBI C
GyHKIIIAMYU, T03TOMY (DYHKIITMM CTAHOBATCS BeAyINel uaeeit
Kypca ajireOpbl MPaKTUYECKHW BO Bcex paszaesax. Ilpm sTom
HaJ0 IONYEPKHYTH, UTO peajimdyeMas B HaIllell mporpamMMe
KOHIIeNIUA N3yUYeHUs QyHKIUI CYIIeCTBEHHO OTINYAETCA OT
TPAgUIIMOHHOM.

MeTomoI0TMA HOBOM KOHIIEIIIIUY 3aKJIIOUYAETCA B CIIENY-
IOIleM: KalKABIM rof oOyueHUs OPMEHTHUPOBAH HA KOHKPET-
HYIO MOJEJIb PeaJbHOH AefiCTBUTEeIbHOCTH. PaCKpoeM 3TO IIo-
JIOJKeHUe.

OcHoBHasA TeMa 7 Kjacca — JIMHelTHasA (PYHKIIUA, YTO C
TOUKMN 3PEHUS MOJEJUPOBAHUA PEaJbHBIX IIPOIIECCOB COOT-
BETCTBYeT PaBHOMEPHBIM ITporieccaM. OcHOBHaAsS TeMa 8 KJjac-
ca — KBagpartmuHasa (GYHKIUA, MOLEJUPYIOINas PaBHOYCKO-
penHHbIe TIporiecckl. OcHoBHAA Tema 10 KJjacca — TpUTOHOME-
Tpuueckue QYHKIINNA, OHU MOJEJUPYIOT HepuognudecKue
npoiieccsl. Bo Bropom moayroguu 10 Kjiacca mosaBJIAETCS IIO-
KasaTeJabHasd (QPYHKIUA, MOAEJIUPYIONIad IIPOIECChl OPraHU-
yeckoro pocta. Takum o6pasom, Te3UC «MaTeMaTUKa U3ydyaeT
MaTeMaTUYeCKUe MOJeN» HAIOJHAETCA KOHKPETHBIM COIEeP-
JKaHUEeM: YeThIpe TUIIA OCHOBHBIX MOJeJell peasbHOMN [gei-
CTBUTEJIBbHOCTU, U3YyUYAEMbIX B IIIKOJIEe (HA YPOKAxX MaTeMaTH-
KU, QUBUKU, XUMUU U T. I.), YETKO PAa3BOLATCSA IO ToJaM
U3YUYeHUS IITKOJBHOTO Kypca ajaredpbl ¥ HaUYaJ MaTeMaTude-
CKOTO aHaJmnsa.

IIpuoputeTHocTs (GYHKIMOHAIbHO-TPpadUUECKON JIu-
HUY BBIPAYKAETCs IPE’KIe BCero B TOM, UTO KaKOU ObI KJacc
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GOYyHKIIMI, YPaBHEHUN, BbIPAKEHUN HU U3yYaJICAd, IIOCTPOEe-
HHMe MaTepuajia IIPaKTHUYEeCK! BCerJa OCYIIEeCTBJISeTCS IIO
KECTKOM cxeMe:

QYHKUUSL — YpasHeHUs — npeoopa3oéaHus.

IIpuopureTHoCTs (PYHKIMOHAJIBHO-TPAUUECKON JIU-
HUU WMeeT SIPKO BBLIPAMKEHHBIN IICUXOJOTUYECKUH TOATEKCT.
WsBecTHO, UTO HAIII MOBT COCTOUT M3 ABYX TMOJYIIAPUii: Jie-
BOe, II0 O0pasHOMYy 3aMeuaHMuio akageMuka B. . ApHoibaa,
OTBEUAET «3a YMHOKeHNe MHOTOUJIEHOB, S3bIKHU, [ITaXMaThl U
UHTPUTH U TOCJIEA0BATEIHLHOCTH CUJJIOTHU3MOB, a IpaBoe —
3a MIPOCTPAHCTBEHHYIO OPUEHTAI[NI0, MHTYUIIUIO U BCE HE0O-
xoamMoe B peanbHOU xku3Hm» (B. . Apuonba. Keéctkue u
MATKMEe MaTeMatudyeckue momenun» — M. : MITHMO, 2000).
K cosxanenuro, ajarebpa B IIIKOJIe IPEUMYIIECTBEHHO «JI€BO-
moJyHIapHa» M3-3a 3aCUJbsd B Hell (DOPMYJIBHOI YacTu, Toraa
KaK JeTH K HavaJly U3yUeHUsA ajare0phbl B OOJBIITNHCTBE CBOEM
«IIPaBOIIONyIIapHbI» . HaJaunIlo mpoTuBOpeune MeK Iy IIOCTPO-
eH1eM Kypca 1 BO3BMOKHOCTAMU neTeii. IIpumopurer pyHKI[I1O-
HaJIbHO-TpadMUeCcKOil JIUHUY CIVIaKUBaeT 9TO IPOTUBOpeEUne,
IMOCKOJIBKY AKTHUBHO OMMPAETCs Ha BOSMOMKHOCTH IIPABOTO I10-
JyIIapus, CO3MaéT HOPMAJIbHYIO Cpeay AJsS FrapMOHUYHON pa-
00TBEI 000UMX TOJYHIaPUU MO3Ta.

31ech YMECTHO BCIIOMHHUTH BBICKA3bIBaHUE (DPAHITY3-
ckoro ncuxosiora I. Solgnier: «O6yuas JeBoe moJyiapue, Bbl
o0OyuaeTe TOJIBKO JieBoe moJymiapue. O0yuas mpaBoe moJIyima-
pue, BBI 00ydaeTe BeCh MO3T».

Packpoem meToguuecKkre 0COGEHHOCTH TOTO, KaK OCHOB-
HbIe TOJIOKEeHUA HaIllell KOHIeNINY N3ydyeHusa QYyHKIUH pea-
JU3YIOTCA B HAIIUX YUEOHUKAaX.

1) Omkas om @opmyaruposku onpedeieHus @QYHK-
UUU npu nepeom nos6JeHUU 3Mmo20 NOHAMUSL.

Ilomauany, moka wus3ydalTcsa OIpocTeilnirne QOYHKIIUNI
(muHeliHasi, oOpaTHasA MPOHOPIIMOHAJIBHOCTDH, KBaJpaTUYHAS
U Op. — B HaIllell mporpaMMe 9TO MarTepuay 7—8 KJjaccos),
cJenyeT oTKasaTheda OT (hOPMaJbHOTO onpeAeieHuaA QYHKITUNT
Y OTPAHUUYUTHCSA OMUCAHUWEM, He TPeOyIUM 3aydyrnBaHUsd.
Huuero crpalllHOrO B 9TOM HET, O U€M CBUAETEJbCTBYET U
ucropusd wMaTeMaTukKu. MHOrme wmaTeMaTHUUecKHe TeOpPUu
CTPOUJINCH, PA3BUBAJNCHL 1 000ralajruCch BCE HOBBIMU U HO-
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BBIMU (paKTaMU U MPUJIOKEHUAMU, HECMOTPS Ha OTCYTCTBUE
ompeeeHus OCHOBHOTO IOHATHUA 3TOM Teopuu. Tax OBLIO B
Teopuu npeaesoB (o O. Kowu), Tak OBLIO B TEOPUU JE€HCTBU-
TeJBHOTO umciia. [JeficTBUTEeIbHBIMU YMCJIaMU OIePUPOBATIU
MHOTHE BeKa, He uMes olIpeleeHnsa, U JUIllb B KoHIle XIX B.
MOABUJIOCH CPady HECKOJIbKO BAapUAHTOB OIIpeNesieHUs Aeii-
crButesabHoro yucia (P. Ilegexkunn, K. Beitepmirpace, I'. Kau-
TOp). MOYXHO CTPOUTH TEOPUIO, Aa’Ke JOCTAaTOYHO CTPOTYIO,
U IIPU OTCYTCTBUU CTPOTOTO ONPEeAeJeHUSA MCXOMTHOTO ITOHS-
THA — BO MHOTHUX CJIyU4asX 9TO OIPABIAHO C METOAUYECKOU
Touku 3peHuA. Onpenenenre GyHKIIUU B MITKOJIE HEOOXOMMO
BBECTH TOT/[a, KOT/IA YUEHUKU HAKOIAT JOCTATOUHBIN OIBIT B
ONEepUPOBAHUU DBTUM IOHATHMEM. B Hamell mporpamMme 3TO
mpeaycMOTpeHo B Havasie 9 Kjaacca. Ha aTo onmpegesneHme Mbl
U omMpaeMcs B Kypce ajnreOpbl M HaYaJ MAaTEeMAaTHUYECKOTO
ananmsa 10-11.

2) IlocmenenHoe 66edeHUe 6 NPOZPAMMY CE0lCmE
QYHKYULL, NO0NeHAUUX USYUEHUIO, HA PA3AUYHBLLX YPOBHAX
cmpozocmu.

Ilepeunucaum Te cBoiicTBa (PYHKI[MII, KOTOPble HA TOM
WJIM MHOM YPOBHSIX CTPOTOCTH M3YYAIOTCA B PA3JIMUYHBIX Pas-
JIesax MIKOJBHOTO Kypca ajreopbl: 06JacTh oIIpeiesieHnsa, 00-
JIaCTh 3HAYEHUN (PYHKIMU, MOHOTOHHOCTh, UETHOCTD, II€PUO-
JIUYHOCTh, HEIPEPBIBHOCTh, BBINYKJOCTb, OTPAHUUYEHHOCTh,
9KCTPEeMYyMBbI, HanboJIbIliee 1 HAUMeHbIIee 3HaUeHus, gudde-
peHIIIpyeMocTh. EcTecTBeHHO, yumTeseil Bcerma 6GeCIIOKOAT
TPU BOIIpoca:

— KaKWUM M3 9TUX NOHATHUH HYKHO IaTh B IITKOJIE TOY-
HOe omIpeiejieHre, a KaKue JOCTATOUYHO ONMCATh HAa HATJIAIHO-
UHTYUTUBHOM MU paboyeM ypPOBHE;

— KaK ¥ KOorja JaBaTh TO WJIU MHOe (hopMaibHOE OmIpe-
JleJIeHUe;

— €eCJIM TOUYHOEe OIIpejeseHNe BBOAUTCS IIO3Ke IIePBUY-
HOT'O HCHOJIb30BAHUS IIOHSATHUS, TO KAKOBBI IIPOIIEIEBTUKA U
IUHAMHUKa Pa3BUTUA COOTBETCTBYIOIIETO ITOHATUS?

ITHU BONPOCHI JajieKO He npasaHble. [yiaBHass MmeTogmue-
CcKas oImmbKa — IOABJEeHUE YKa3aHHBIX CBOMCTB (DYHKITUU B
OoJiee MM MeHee ITOJHOM O0'bEME IMMPaKTUUYECKU OJTHOBDPEMEH-
HO mpu uadyueHuu TeMbl «VccaemoBaHue (PYHKIIUII C IIOMO-

12



b0 mpoudBoAHOM» B 10—11Kjgaccax, UTO BBIBbIBAET IMOHAT-
Hble 3aTPYAHEeHUs y yualuxcsa (u3-3a mepemsObITKa MHMOP-
Manuu). ITO U Iegarormuyeckas ommbka. [[ejo B TOM, UTO
Ka)KIbIll yYUTeJb peajudyeT B CBOell meqarormuyecKou aes-
TeJbHOCTU Pas3JNYHbIE IPOTrPAaMMbI: MHTepeca, MaMsaTH, Pas-
BuTuUA u T. . Cpean HUX 3HAUNTEJIbHOE MECTO 3aHNMAaeT IIPo-
rpaMMa pasBUTUSA peur (BKJOYAMOINAs, B YAaCTHOCTHU, IIpa-
BUJIbHOE yIIOTPeb/ieHre TePMUHOB MaTeMaTUUeCKOTo S3bIKa).
He cnengyer 3a6bpIiBaTh, YTO B PEAJBHOM JKU3HU YIIOTPEOJIeHTE
OIpe e IEHHBIX TEPMUHOB B PeUYU CO CMYTHBIM MX ITOHUMAaHM-
eM YacTO IIPEeAIecTBYeT IIOJHOIEHHOMY IIOHWMAHUIO, KOTO-
poe IPUXOAUT IT0CJie MPUBLIKAHUA K TepMUHAM. [109TOMY MBI
CUMTaeM He TOJBKO BO3MOYKHBIM, HO ¥ MOJIE3HBIM yIoTpebJie-
HUe INMKOJbHUKaMU, HAUMHAS ¢ 7 KJjlacca, TaKUX, HallpuMep,
TePMHUHOB, KaK «HEIPEePbIBHOCTD PYHKIIUMN», « HANOOJIbIIIee 1
HauMeHbIllee 3HaUeHUSA (PYHKI[UN», 0e3 3HAHUSA CTPOTUX Ma-
TeMaTUYEeCKUX OIpeaeIeHUN 3TUX MOHATUMN, UTO U CAEJaHO B
HalreM yuyeOHuKe «Ajredopa-7». B 8 Kiacce Ha HarIAgHO-UH-
TYUTHUBHOM YPOBHE MBI BBeJU IOHATUS BBIMYKJOCTU W Orpa-
HUUYeHHOCTH (pyHKIuU. VI TOJIbKO B Kypce aaredpsl 9 Kiaacca
ImocJie HaKOIJIEHUSI COOTBETCTBYIOIIEr'0 OIBITA MbI BBIXOJAUM
Ha GOopPMAJbLHBIN YPOBEHb ONpeIe/IeHUsT TAKUX MOHATHI, KaK
«OTPAHUYEHHOCTh (PYHKIINU», «HaWMeHbIllee U HAUOOJbIee
3HaUeHUs (PYHKIIMU HA TPOMEKyTKe» U T. A. EcTecTBeHHO,
B yueOHUKaxX Ojsd 10 m 11 KjaccoB Bce ompeneaeHNs, NU3BECT-
HbIe U3 Kypca aJreOopbl OCHOBHOM IMTKOJbI, HATIOMUHAIOTCSI U
I00aBIAIOTCS TAaKMe CBOMCTBa, KAK HEIPepPBIBHOCTHL, Audde-
PeHIIUPYEMOCTDb 1 9KCTPEMYM (DYHKIIHIA.

ITpuBeném TaGAUIY «CTPATErWU U TAKTUKW» U3YUEHUS
cBoOiicTB (PYHKI[MII B HallleM Kypce ajreopsl aasa 7—11 xjac-
coB. Cmpamezus omnpenenseT BpPeMs BBEIeHUSA ITOHATUA
(kynacc), a makmuka — (QopMUpPOBaHMWE YPOBHEII CTPOTOCTH
IpeabABIEHUA MTOHATUA. B Tabauile IPpUHATHI YCJIOBHBIE 000-
sHaueHusi: H — 5TO 3HAYUT, YTO COOTBETCTBYIOIIEE CBOMCTBO
(GYHKIINY BBOAUTCSA Ha HATVISAHO-UHTYUTHUBHOM ypoBHe; P —
9TO 3HAUUT, UTO CBOMCTBO (PYHKIIMM HM3ydyaeTcs Ha pabouem
YPOBHE, Ha YPOBHE CJIOBECHOTO OIMMCAHWS, He 3arHAaHHOTO B
JKECTKYI0 (DOPMAaIbHYI0 KOHCTPYKIuio; @ — osmauaer Gop-
MaJIbHOE OoIpeesieHre CBOCTBaA.
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Knacc
CBoWCTBO

7 8 9 10
O6nacTb onpeaeneHus H P () ()
o oy v moovenme. | M| P e @
MOHOTOHHOCTb H P > ()
HenpepbIBHOCTb H H H P, ®
OrpaHu4yeHHOCTb — H, P (o} 0]
BbInyKnoctb — H H H
O6nacTb 3Ha4YeHUn — H, P (o)) ()
YETHOCTb — — > (O]
MepuoanyHocTb — — (o)) o)
OnddepeHumnpyeMocTb — — — H
JKCTpeEMyMbl — — — b

YuureiBas, uTo yuaimuecsa 7—9 KjgaccoB 60Jiee BOCIIPH-
MMYUBBI K HOBBIM MATEMAaTUYECKUM HOHATUAM (Ipeacras-
JICHHBIM XOTsI ObI B O3HAKOMUTEJIbHOM ILJIaHEe), YeM ydalllu-
eca 10-11 xJjaccoB, MBI Bce cBoiicTBa (ZPYHKIUiI, KaKue
OBLIIO MOJKHO, II€PEHECJM B OCHOBHYIO IIIKOJY; B CTapimei
MIKOJIe BIIEPBBbIE NOABJIAIOTCSA JUIIH JBA CBOMCTBA (QDYHKI[UN
(us 11).

3) A moHMMaHUA yUaIlUMHUCA Kypca aareOpbl U Ha-
yajJ MaTeMaTHUeCKOTO aHAJM3a B I[eJIOM IIpeKJe BCero BasK-
HO, YTOOBI OHHU IIOJHOIIEHHO YCBOWJIM MEePBUUYHBLIE MOIEJU
(byHKIIMHK). 9TO 3HAUUT, UTO HYKHO OPraHM30BATL UX [Aesd-
TEJBHOCTD 10 M3YUYEHUIO TOM MUJAM MHOU (PYHKIIUU TaK, UTOOBI
paccMoTpeThb HOBBIM O0BEKT (KOHKPETHYI0 MaTeMaTUYECKYIO
Mofe b — (PYHKI[UIO0) CUCTEMHO, C Pa3JINYHBLIX CTOPOH, B pas-
HBIX CHTyaIusax. B To JKe BpeMs He JOJI’KHO CKJIAABIBATHCS
omryiieHrue Habopa CJHIyYalHBIX CIOJKETOB, PA3JUUYHBIX IJIs
PasHBIX KJAccOB (MYHKI[UH, 9TO CO3JaCT CUTYAI[UIO AUCKOM-
dopra B oOyuenuu. BosuuKaer MeTognuyecKkasa mpobJyieMa BbI-
[IeJIeHUs B CUCTEMe YIIPAKHEeHUHN 110 N3YYEeHUIO TOr0 WU UHO-
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ro Kjacca QyHKIOUN UHBAPUAHMHO020 A0PA, YHUBEPCALbHOZO0
08 1100020 Kacca PYHKYUIL.

B Hamux yuyeOHHMKax Takoe sApo, MHBaAaPUAHTHOE OTHO-
CUTEJBbHO KJiacca (PYHKIIUNA, COCTOUT U3 IIEeCTH HallpaBJIeHUIA
(KOMIIOHEHTOB):

e TpadpuUecKoe pelleHue ypaBHeHHU (cucTeM ypaBHe-
HUI, HEPaBEHCTB);

e OTBHICKAHWE HAMOOJIBIIIEro U HAWMEHBIIIEr0 3HAUEeHUN
(PyHKOUU HA 3aJaHHOM IIPOMEKYTKE;

e IIpeobpaszoBaHUe TPa()UKOB;

e (DyHKIIMOHAJbHAA CUMBOJIUKA;

e KYCOUHO-3aJaHHbIe (PYHKIUN;

e yTeHUe rpaduka.

VYuaruecsa mocTeneHHO IIPUBBIKAIOT K TOMY, UTO KaKOH
OBl HOBBIM KJacC (PYHKIHHA OHW HHU H3y4Yalld, B CHCTEME
yIIpaskHeHU# 00A3aTe/IbHO OyAyT yIpaKHEeHUs, paccpemoTo-
YeHHbIE 110 YKa3aHHBIM IIecTu 0Joxam. OGpasHo BeIpAXKasiCh,
9TO MIECTh KPAcOK, C IIOMOIIILI0O KOTOPHIX M3yuyaeMas MaTeMa-
THUYeCcKas MoAesb — (PYHKIIUSA — CTAaHOBUTCS EMKOMU, IeJIb-
HOIi, IIOHATHOI, KpacuBoil 1 npuBbIuHOMi. Co3maérca ahdexT
IpeCKa3yeMOCTH AeATeJIbHOCTHU, YTO JIeJiaeT COBMECTHYIO pa-
0OTy yumTesda U yYeHHUKa Ha yPOKe JOCTaTOYHO KOM(pOPTHOM.

PackpoeM wMeToamMuyecKue OCOOEHHOCTH KaKIOTO U3
YKa3aHHBbIX HAaIPaBJIEHUH.

I'paguueckoe peweHue ypagHeHUlL.

I'paduuecknii (unu, TouHee, GyHKIIMOHAJIBbHO-TPadmue-
CKHUIT) MeTO pellleHrs YPaBHEHUU NOJIJKeH, Ha Halll B3IV,
Bcerga OBITH IIEPBBIM U OJHUM W3 TJVIABHBIX IIPU PeEIIeHUuNn
ypaBHEeHU JT00bIX TUIIOB. Heymo0cTBa, cBA3aHHBIE C IPUMe-
HeHUeM TrpaUuecKoro MeTola, KaK IIPaBUJIO, CO3AAI0T TY
IPOOJIEMHYIO CUTYyalluio, KOTOpasa IIPUBOAUT K HEOOXOAMMO-
CTHU OTBICKAHUS aJITOPUTMOB aHAJUTHUUYECKUX CIIOCOOOB pelre-
HUA ypaBHEHUs. ITa uUAes IPOXOJUT Yy HAC KPACHON HUTHIO
yepes3 Bech MIKOJBHBIN Kypc ajnreOpbl M HadyaJ MaTeMaTude-
CKOI'O aHaJIu3a.

Yrto maér sTOT MeTOn MOJI M3YUEeHWUs TOU MU HUHOI
dyurnuu? OH OPUBOAUT yUeHWKA K CUTyalluu, KOTHa rpa-
QuK pyHKODUU cTpoUTCA He panu rpadura, a A pelleHusd
IPYTo# 3amaum — IJIs pellleHus ypaBHeHus. I'padpuk PyHK-
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MU CTAHOBUTCA He UeJblo, & cpedcmaeom, IIOMOTAIUM pe-
IINThL YpaBHEHHE. JTO CIIOCOOCTBYEeT M M3YUEHUIO0 (PyHKIIUH,
U JUKBUJIAIIUYU TOTO HEIIPUA3HEHHOTO OTHOIIEeHUA K QPYyHKITU-
AM U rpaduUKaM, KOTOpoe, K COMKaJIeHUI0, XapaKTepHO IJsa
TPaAUIMOHHBIX CIIOCOOOB OPraHM3aIluy U3YUEeHUS Kypca aj-
reOpbl B 00IIIe0Opas3oBaTeIbHOI IIIKOJe. B Hammmx yuyeOHBIX
mocobuAx rpa@UUecKuil crmocob peleHus ypaBHEHUsS HpaK-
TUYECKU BCerga IIPeAIecTByeT aHAJIUTHUUECKUM CcIIocobaM.
VYuaruecs BLIHYKIEHBI MPUMEHATH €r0, IPUBBIKATHL K HEMY
Y OTHOCUTHCSA KaK K CBOEMY IIePBOMY IIOMOIIHUKY (OHU, 00-
pasHo BBIpasKasch, OoOpeueHBI HaA IPYKOYy ¢ TrpaduUyecKUM
MEeTO/IOM), TMOCKOJbKY HUKAKUX NPYTUX IIPUEMOB PeEITeHUS
TOTO WMJIYM WHOTO YPaBHEHUA K 9TOMY BPEeMEHUW He B3HAIOT.
OmBIT IOKA3bIBAET, UTO I'pPapuuecKuii MeTO I PeIleHnsa ypas-
HEeHUH MM HPaBUTCHA, OHM YYBCTBYIOT €TI0 II0JIE3HOCTDH U Kpa-
COTY M B TO K€ BpeMs OIIYINAI0T IIPO0JEeMHOCTh CUTyaIlnuu,
BBI3BBAHHOU HEHAMEXKHOCTHIO 9TOT0 METO[a PeIlleHUd YpaBHe-
HUA.

OmuickaHue HaubosbUWLez0 U HAUMEHbULeZO0 3HAYEeHUIL
PYHKUUUL Ha 3a0AHHOM npomedcymre.

Hauwumas ¢ 7 Kjgacca MbI IIpeajaraeM ydallfiMcCs 3aa-
HUS TaKOTro TUIA: HAaWTU HauOOJbIllee M HaWMeHbIIlee 3HaUe-
Hua pysrmuu y = 2x + 3 Ha orpeske [1; 3]. Ilpegnonaraercs,
YTO ydYaluecs IIOCTPOAT Tpadpux JTuHEHHONU QYHKINU
Yy = 2x + 3, BBLAENAT YacTh rpadmka Ha orpeske [1; 3] u mo
rpad@uKy HAUAyT HamOoabIllee 1 HauMeHbIllee 3HaueHUsI PyHK-
nuu. B uém MeTomuUecKas MeHHOCTh MOJOOHOTO 3aAaHmuA?

Bo-1mmepBBIX, 3TO HOBasA «uUrpa» ¢ QPyHKIIHEN, KOorma rpa-
duK HYyKeH He caM II0 cebe, a IJisI OTBeTa Ha BOIIPOC 3aauu
(omaTs rpa@UK — He IieJb, a CPEICTBO).

Bo-BTOpBIX, caMu TOTO HE OCO3HaBas, ydalllhecs IIPU-
BBIKAIOT K OIIEPUPOBAHUIO «IBYXKBAHTOPHBIM», T. €. JIOCTA-
TOYHO CJIOKHBIM MAaTeMaTUYEeCKUM IIOHATHEM, BOCIIPUATHE
KOTOPOTro TpedyeT KaK OIPeme;IEHHONM IMOATOTOBKU, TaK U
OMpeeIEHHOTO YPOBHS MaTeMaTUUYECKON KYJIbTYPHI.

IIpeobpasosarue zpaduros.

Hauwunasa ¢ 8 kiaacca Kakasd Obl PYHKIIUSA HU U3yUaiach,
IMKOJbHUKAM IIpeAjiaraeTcss B CUCTeMe YIPaKHeHU# BBITIOJI-
HUTH TO WJIU WHOe IpeobpasoBanue rpaduka.

16



DPYHKYUOHANbHASL CUMBONUKA.

Kak Tospko B 7 Kjacce mosaABUTCA 3anuch y = [ (x), 1mo-
JIESHO IIpeAJiaraTh ydYalluMca IIPUMepPHbI, HalleJeHHble Ha
OCOBHAHMeE CMBbICJIa 9TOH 3alUCH, IPUMEPHI Ha DYHKIIMOHAIIb-
HYI0 CUMBOJIUKY. ONBIT TOKA3bIBAET, UTO MIKOJIBHUKU YaCTO
He MOTYT, HAIIpUMepP, UCCJeoBaTh QYHKIINIO Ha YETHOCTDH He
IOTOMY, UTO He 3HAIOT OIIpeAeIeHNN YETHOW MW HEUETHOI
(PYHKINH, a IOTOMY, YTO He IIOHNMAaIOT cMbIcja 3anucu | (—x).
Hepenko yuarimecsa MCOBITHIBAIOT 3aTPYIHEHUA C ITPOU3BOJ-
HOM TaKiKe M3-3a YNCTO TeXHUYECKUX TPYAHOCTEH: He ITOHU-
MaloT cMbicja 3anucu f (x + Ax) u BcieacTBUe 3TOTO HE MOTYT
COCTaBUTH BBIPpAKEHWE MJIA HpuparneHus (PyHKIUU Ta’Ke B
JOCTAaTOYHO IPOCTBIX CJAyYasdX. OTO O3HAYUAET, YTO COOTBET-
cTByMOIasa paboTa He ObLIa MpoBeAeHa yuuTejaeM B 7—9 KJjac-
cax. ITosToMy cumMTaeM IOJIEBHBIM BKJIOUATh B YUEOHUKU U
3alaYHUKU 3aJaHUA CJAEAYIOIIer0o THUHOa: »AJA QYHKIIUU
y=71(x), rme f (x) = 2x%2 - 5x + 3, matitu f (a — 1), f (a + 2),
f (Ba), f (5x), f (—x), 8f (x), f (x*) m 7. .

Kycouno-sadannvle QYHKYUU.

Juist mpaBuaBHOTO (DOPMUPOBAHUSA Y yUAIIUXCA KakK ca-
MOTO MOHATUA (PYHKIUU, TaK U NIPEACTABIEHUSI O METOHO0JIO-
TUYECKOM CYIITHOCTU STOTO IMOHATHUSA, TOJE3HO JeJIaTh TO, UTO
[IO0 HeJTaBHEeTO BPeMeH! OTCYTCTBOBAJIO B GOJIBIITUHCTBE IITKOJIb-
HBIX YUYeOHUKOB, O UM 3a0BIBAIOT M aBTOPHI MHOTOUMCJIEH-
HBIX METOAWMYECKUX PeKOMeHaanuii. Peub uméT o paccMmorpe-
HUU KYCOUHBIX (DYHKIUH, T. €. QYHKIWI, 3aJaHHBIX Pas3anu-
HbIMU (opMyJslaMM Ha Pa3HBIX MOPOMEXKYTKax obJjactu
onpeneseHus. Bo MHOrUX ciaydasgxX MMEHHO KYCOUYHBbIe (PYHK-
IUU SABJIAIOTCA MaTeMaTUYECKUMU MOJEIAMU PeabHBIX CHU-
ryanuii. Mcnosb3oBaHue Takux (QYHKIUH CIIOCOOCTBYET IIpe-
OJIOJIEHUIO OOBIYHOTO 3a0/IyKAeHUA YUEHUKOB, OTOMKIECTBIISA-
OIUX QYHKINWIO TOJBKO C €€ aHAaJUTUUYECKUM 3aJaHueM B
BHUJEe HeKOoTopoi ¢opmyJsibl. B camom nese, yToObl 3amaThb
PYHKIMIO, HAmZO0 yKasaTh 00JiacTh €€ ompenesenuss D (f) u
yKasaThb NpaBujo f, IO KOTOPOMY KaKIOMY 3HAUEHUIO X U3
mHoskecTBa D (f) comocraBisieTcsa onpenesiéHHOe 3HAUEHUE Y.
Ecan yuarmmeca nmenn fgeiio ¢ QyHKIIUAMY, 3aJaHHBIMY aHAa-
JUTUYECKHW ONHOU (hOPMYJION, 3aJaHHBIMHU C IIOMOIIBIO T'pa-
duKa M 0cOOEHHO 3aJaHHBIMU PA3IUYHBIMU (PopMysaMu Ha
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Pa3HBIX OPOMEXKYTKaX, TO OHM Jierdye BOCIPUMYT Ty TOH-
KOCTb, KOTOPAas COLEePKUTCS B ompeneaeHuu («IpPaBuUo f»);
MeHee BEPOSATHO IIPU 9TOM M OTOKJECTBJIEHUE UMU «IIpaBUIa
f» ¢ «bopmynoii f». cnonb3oBaHue KyCOUHBIX (PDYHKIIUH TO-
TOBUT KaK B IIPONEJEBTUYECKOM, TaK M B MOTHUBAIMOHHOM
IJIaHe MMOHATVE HenpepbhIBHOCTU. VMcmosib3oBaHMe HA YPOKax
KYCOUHBIX (DYHKITUHA JAE€T BO3SMOKHOCTL VUNTEJIIO CIeJaTh CHU-
cTeMy yIIpaskKHeHuii 6ojiee pasHOOOpasHOil (UTO OUeHBb CYyIIe-
CTBEHHO [JIs HOAAepP:KaHUA MHTEpeca K IIpeaMeTy y odyua-
€MbIX), TBOPUYECKOUN (MOKHO IPEIJIOKUTHh yUaIIUMCA CaMUM
KOHCTPYHPOBAThL npuMepbl). OTMETUM U BOCHUTATEIbHBIH
MOMEHT: 9TO BOCIIMTAHNE YMEHUS IIPUHATDL PellleHre, 3aBUC-
Iee OT IIPABUJIBHOY OPHUEHTHPOBKYU B YCJIOBUAX, 9TO U CBOE-
o0pasHasd CTeTUKa — OIeHKA KPacoThl I'paMKOB KYCOUHBIX
GyHKIIMIH, IPEJJIOKEHHBIX PA3SHBIMU YUEHUKAMMU.

UmeHue zpagpukra.

B cucreme ympaskHeHHII MBI PETyJIAPHO IpeajaraeM
yJaluumMcesa He TOJBKO IMTOCTPOUTH U MPOUYNTATh rpad@uK QPyHK-
MY, HO U II0 3aJaHHOMY Irpa@uKy BOCCTAHOBUTH aHAJIUTUYE-
ckoe 3amanme (QyHKIuu. BooOIlle mepexom OT OZHOTO BHIA
MaTeMaTUUecKoll wMoAenu (aHaIumTuuecKasd, rpaduyueckKas,
BepOasbHasA) K APYroMy IMPOUCXOAUT Y HAC B CUCTEME yIIpasrk-
HEeHUI peryJaspHo.



Mporpamma no anreépe

M HayanamMm MateMaTU4yeCKoro aHanusa
ana 10-11 knaccosB

o6l eo6pa3oBaTe/ibHbIX YYpeXXaeHUN

CopaepixaHue Kypca anre6pbl U Hayan
MaTemMmaTu4yecKkoro aHaausa 10-11 knaccoB
(6a30Bbl YPOBEHDb)

10 Knacc

Tpuronomerpuuyeckue QyHKITAU

YucioBas OKPYKHOCTb. UncioBasg OKPYIKHOCTb B KO-
opaumHaTHON miockocTu. CUHYC, KOCUHYC, TAHTeHC, KOTaH-
reHc. TabiuuHble 3HAYEHUSA TPUTOHOMETPUUYECKUX (PYHK-
nuii. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO MU CJIEH-
cTBUA 3 Hero. TpuroHomerpuyeckue GyHKIIUU UUCTIOBOTO
W yIrJIoBOTO aprymeHToB. PyHKnum y = sin x, y = cos x,
y =tg x, y = ctg x, ux cBoiicrBa u rpaduku. Illepuogmu-
HOCTh TpPUTOHOMeTpuUuecKux QyHKIuii. IIpeoGpasoBaHus
rpad@mKoOB TpuUTroOHOMeTpuuecKUx QyHRIU. Ob6pamuasn
Qynryus. ObpamHovle mpuzoHomempuieckue QYHKUUU, UX
cgollcmea u 2papuru.

TpuroHoMerpuyecKue ypaBHeHUS

ApKKOCUHYC, apKCUHYC, apKTAaHTeHC, apKKOTAaHTEeHC
yucia. IIpocreiinine TpuroHoMeTpuuecKkue ypaBHeHus. Me-
TOABI PEIlleHUs TPUTOHOMETPUYEeCKUX ypaBHeHUU. Pewernue
npocmeiuiux mpuzoHOMempPULeCKUX HepaseHCcma.

IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BBIPAKEHUI

Dopwmyisl ipuBeneauda. CuHyC, KOCUHYC, TAHTE€HC CYyM-
MBI ¥ PA3HOCTU apTyMeHTOB. @OpPMYJIbl JBOMHOTO apTryMeHTa
U TIOHM)KeHusA cTeneHu. IIpeo6pasoBaHue CyMMbl TPUTOHOME-
TpuuecKuX (GyHKIMI B IpouU3BeaeHMe.

Crenmenu u kopHu. CTenmenHbie (hyHKITUU
dyaxnua y =Y x, eé cpoiicrBa u rpadpur. CsoiicTBa
KopHe# n-it creneHu. CremneHb ¢ JIOOBIM PAI[MOHAJBHBIM IIO-
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KasaresieM. IIpeoGpasoBanie UppanoOHAIbHBIX BhIPAIKEHUI.
WNppanuonanbuble ypaBHeHus. CreneHHble (QYHKINH, UX
cBoiicTBa U rpad)uKuU.

IToka3arenbHble u Jorapudmuueckne QyHKITUHA

IlokazaresnbHaA (PyHKIIUA, €€ cBOicTBa U rpaduk. Uwmc-
a0 e. IlokasaTesibHbIe YpaBHEHUA U HepaBeHcTBa. Jlorapupm
yucsa. Jlorapudmuueckasa PyHKIIUA, €€ CBOUCTBA U I'paduK.
Hecaruunsiii gorapudm. Harypanwbubiit jgorapudm. OcHOB-
HBIe cBoiicTBa JorapudmoB. IIpeobpasoBanue jgorapudmmuue-
cKuX BbIpaskeHuiu. Jlorapmpmuueckue ypaBHeHUsA U Hepa-
BeHcTBa. Ilepexo K HOBOMY OCHOBaHUIO Jiorapudma.

BeposaTHOCTSB, CiIyuyaliHbIe COOBITHA,

cJIydYaWiHbIE€ BeJIMUNHBI

ITosTOopenue. Pemenne 3agau Ha TabamuyHoe U rpaduue-
CKOe IIpeJcTaBJeHNe NaHHBIX. VcToJab30BaHWEe CBOMICTB U Xa-
PAKTEePUCTUK YMCJIOBBIX HAOOPOB: CPEIHUX, HAaMOOJIBLIIIEro 1
HauMMeHbIIIero 3HaUYeHusd, pasMaxa, aucuepcuu. Pelenue 3a-
Iadu Ha oIIpefelieHle YacTOThl M BEPOATHOCTh COOBITUii. BbI-
YuCcJeHre BePOATHOCTEN B OIBITAX C PABHOBO3MOYKHBIMU dJIe-
MEeHTapHbIMU wucxoxamMu. PerieHme 3agady ¢ IpUMeEHEHUEM
KOMOMHaATOPUKMU. PellleHne 3aJjau Ha BLIUUCJIEHNE BEPOATHO-
CcTell He3aBUCUMBIX COOBITUM, IPUMeHeHre (DOPMYJIBI CJI0Ke-
HIS BEPOATHOCTEMH.

BepoaTHOCTH cCay4YaliHBIX COOBITHII. BuHOMUAaJbHBIE
KoapuiimenTel. Popmysa 6mHoma HpioToma. BumoMmain-
HOe pacupegeneHmne. Cxema Bepuysu. [[ucKpeTHbIE caydati-
Hble BEJIMUYUHBI U WX TaOJUIBI pacupeneneHuii. Jucnosvie
xapaxkmepucmuku OUCKPeMmHbLX CAYUALUHLX BCJUYUH.

11 Knacc

JdJIeMeHThI TeOPHH IIpPeaesioB

YucaoBble mocjaemoBaTeabHOCTU. IloHsmMue npedesa
yucno80il nocaedosamesvHocmu. Ilpeden pynkuyuu Ha Gec-
Koneynocmu. Ilpeden pynryuu 6 mouke. Ilpuparienue apry-
meHTa. IIpupatnenve GQyHKIIUA.

IIpousBoguas
3amaun, IPUBOAMAINNE K IIOHATHUIO MPOU3BOAHOM. IIpo-
n3BOAHAA (PYHKIIMHU B TOUKe. 'eoMeTpuuecKuit u GhusudecKuin
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CMBICJI IPOMBBOAHOM. IIoHATHE O HENPEPHIBHBIX (PYHKIIUAX.
IIpaBuna guddepernupoBanuda. IIpousBogHBIE 3JIeMeHTap-
HBIX QDYHKIIUN. YpaBHeHNEe KacaTeJIbHOM.

HccaenoBanue (PyHKIMI ¢ MTOMOIIBIO TIPOU3BOTHOM

HUccaenoBaHue sjieMeHTapHBIX (PYHKIMI HA MOHOTOH-
HOCTh U 3KcTpeMyMbl. HaxoikaeHue HamOOJIBIIIETO W HaU-
MEHBIIIeT0 3HAaUeHWN (PYHKIIUM C IIOMOINBIO ITPOM3BOTHOM.
ITocTpoenue rpadukoB QPYHKIIUN C IIOMOIIBI0O TPOU3BOIHBIX.
IIpuMeHeHMEe ITPOM3BOMTHON NIPU PEINeHUN 3aad.

IlepBooOpasHas M HHTETrpaJa

ITepBooGpasuas. IIpaBuia OThICKAHUSA II€PBOOOPASHBIX.
ITepBooOpasHbie saeMeHTapHbIX QyHKIuii. [laomangs KpuBo-
auHeliHon Tpamenuu. Popmyaa HeroroHa-JIeiiouuma. Ompe-
IeJEHHBIA MHTeTrpay. BerumciieHue MJoOIafeil MIOCKUX (hu-
Typ 1 00'bEMOB TeJI BpAIeHUA C ITIOMOIIbI0 MHTEerpaa.

HenpepriBHBIE pacnpeeIeHUus BePOATHOCTEH.

3aKOH GOJBIINX YHCEJI

TeomeTpusa u BepoATHOCTHL. PaBHOMEpPHOE pacIipemese-
Hue. [Ipubaum:xkenus B popmyJie Bepuyanau. HopmanbHoe pac-
npenenenue. CiydaiiHble BeJIWUYUHBI M 3aKOH OOJIBIIIUX YHU-
ceJ.

YpaBHEeHUS U HEpaBEeHCTBA

PaBHOCUJIbHBIE U HEPABHOCUJIbHBIE YPDAaBHEHUA U Hepa-
BerncTBa. OCHOBHBIE METOABI pellleHuA ypaBHeHuii. CucTeMbl
ypaBHeHUuli. PenteHre HepaBeHCTB C OAHOI mepeMeHHOU. He-
pasencmea ¢ modynamu. HppauuoHasbHble HepageHCmEd.
Ypasnenus, cucmemvl ypagHernuii ¢ napamempom. Terxcmo-
8vle 3adayu.



MpumepHbie pe3ynbTaTbl 0Gy4YEeHUS

Brinmycknuk Hayuntea B 7—11 Kiaccax (IJis MCIIOJIB30-
BAHUSA B IIOBCEIHEBHOM JKU3HU U 00ECIIeUYeHUs BOSMOXKHOCTH
MIPOLOJIKEeHUA 00pa30BaHIA):

JJIeMeHTHI TeOPUMHY MHOSKECTB U MaTeMaTHYeCKOM

JOTUKH

e OmepupoBaTh Ha 6a30BOM YPOBHE IMMOHATUAMU: KOHEU-
HOe MHOKECTBO, 3JIEeMEeHT MHOKEeCTBa, IOJMHOKECTBO, Iepe-
ceueHUe 1 00beUHEHNE MHOKECTB, UMCJIOBbIe MHOKECTBa Ha
KOOPAMHATHOMN MIPAMOI.

e Haxoguth mnepeceueHure u oO0beqUHEHUE IBYX MHO-
JKEeCTB, IPEACTABIEHHBIX rpa)MUeCKU Ha YMCJIOBOM IIPSIMOI.

e CTpouTh HA YUCIOBOHA IIPAMOU IIOIMHOKECTBO UUCJIO-
BOT'O MHOJKECTBA, 3aJaHHOE IIPOCTEHIIINMU YCIOBUAMMU.

e OmepupoBaTh Ha 0a30BOM YypPOBHE IIOHATUSIMMU: YT-
BePIKAEHUE, OTPUIlAHNE YTBEPKAECHUA, UCTUHHBIE U JOYKHBIE
YTBEPKIEeHUA, IPUUNHA, CJIENCTBUE, YaCTHBIN cayuail o0Ie-
IO YTBEP:KAEHUSA, KOHTPIPUMED.

o PacmosuaBaTh JIO}KHBIE YTBEPIKIEHUS, OIIMUOKY B pac-
CYKAEHUAX, B TOM YUCJ€ C HCIOJb30BaHWEM KOHTPIPUME-
poB.

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memos:

e Mcnmosb30BaTh YMCJIOBbIEe MHOMKECTBA HA KOOPAUHAT-
HOM IpPAMOH [JisI ONMCAHUSA PealbHBIX IIPOIeCCOB U sABJe-
HUH.

e IIpoBOAUTH JIOTUYECKHE DPACCYKIEHUA B CHUTyaAIUAX
IIOBCEAHEBHON KU3HU.

HeiicTBUTENIbHBIC UNCJIA U BBIPAKEHUA

e OmepupoBaTh Ha 0a30BOM ypPOBHE IOHATUSIMMU: II€JI0€
YHMCJIO, PAIMOHAJIBHOE YKCJIO, AeMCTBUTEIbHOE UHCJIIO.

e OmepupoBaTh Ha 6a30BOM yPOBHE MOHATUSIMU: OOBIK-
HOBEeHHAas APo0b, JAecaTHYHAasd APo0b, IPUOJAMIKEHHOE 3HaUe-
HUe Ymncjia, 9acTh, AOJIA, OTHOIIIEHWE, IIPOIEHT, MOBBIIIIeHNE
U TIOHMKeHNre Ha 3aJJaHHOe UHMCJIO MMPOIeHTOB.

e BreImoHATL apudMeTHnUecKre MeHCTBUSA C IeJbIMU U
panuonaabHbIMU ynucaaMu. CpaBHUBaATh pallMOHATbHBIE UKC-
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Ja Mexay coboii. HaxonuTh 3HAUeHUS UYMCJIOBBIX BhIpasKe-
HUN 1 anredfpandyecKUX BHIPAYKEHUU IIPU 3alaHHBIX 3HAUECHU-
AX IIepeMeHHbBIX.

e OmepupoBaTh HA 0A30BOM YPOBHE HOHATUAMU: KOPEHb
HATyPaJIbHOU CTENEeHU W3 YNCJA, CTEIeHb C PAlVOHAJIbLHBIM
ImoKasareJseM, Jiorapudm ymucia.

o M3o0OpaskaTh TOUKAMU Ha YKUCJIOBOI IIPAMOI Iiejble 1
pammoHaJIbHBIE UNCJA, IeJble CTEeNeHU UYNCeJ, KOPHU HaTy-
PaJIbHOM CTEeIleHW M3 YUCeJ, JIOTapu(Mbl YHCeJ B IIPOCTHIX
cayJyasax.

e OmeHwBaTh U CPAaBHUBATH C PAI[MOHAJBHBIMHU YNCJIA-
MU 3HAaUYEeHUS IeJIBIX CTeleHel uuceli, KOpHeN HaTypaJabHON
CTeIleHU U3 YUCEeJI, JIOTapU(PMOB YMCEJI B IIPOCTHIX CAYyYaAAX.

e OmepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU TPUTO-
HOMeTpHUUYeCKas OKPYKHOCTb, JJINHA IyT'U YNCJIOBOU OKPYIK-
HOCTH.

e COOTHOCUTH AJIMHY IYTH YUCJIOBOUN OKPYKHOCTU C Me-
PO COOTBETCTBYIOIIIErO IleHTpaJbHOTO Yyrya. llepeBoguTthb
rpagycHyIo Mepy Ayru (yIia) B pafuaHHYI0 U HaoO0pOT.

e M3oOpaskaTh Ha UYNCJIOBOI OKPYKHOCTU OCHOBHBIE
TOUYKU, HAXOAUTH NEeKapTOBBl KOOPAWHATHI 3TUX TOUEK, COOT-
HOCHUTH UX C CUHYCOM U KOCHHYCOM COOTBETCTBYIOILIETO UUC-
jaa. Vcnonb30BaTh JUHUIO TAHTEHCOB JJIs M300paKeHUA TaH-
reHca 4ucJia, IPUHAAJIEKAIero YNCJI0BOM OKPYKHOCTH.

e OmeHMBaTH 3HAKU CUHYCa, KOCUHYyCA, TAHTEHCA U KO-
TAHTEHCA TOYEK UMCJIOBOIN OKPYKHOCTH.

e HaxoguTh TpPUTOHOMETPUYECKVE 3HAUYEHUSA UNCEJI B
TaOJINYHBIX CIyUYaAIX.

e OmepupoBaTh Ha 0a30BOM YyPOBHE IIOHATUAMU: apKCU-
HYC, apKKOCUHYC, apKTaHTeHC U apKKOTaHIeHC YucJia. YMeTh
BBIUUCIATHh 3HAUEHUA apKOPYHKIININ B TAOJUYHBIX CIAyYaAdX.

B noscednesHOll HU3HU U NPU U3YYeHUU Opyaux yieo-
HblLX npedmemos:

e BLIIOTHATH BBIYMCJIEHUS IIPU PEIIeHuN 3ajad IIpakK-
TUYECKOr0 XapakKTepa.

e BLITOTHATH MpaKTUYECKNE PACUETHI C MCIIOJIB30BAHU-
eM OpU HeoOXOAMMOCTU CIPABOUYHBIX MATEPUAJIOB W BBIUMC-
JIUTEJbHBIX YCTPOMCTB.
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e CooTHOCUTH peasibHbIe BeJIUUYNHBI, XapPaKTEePUCTUKU
00'BbEKTOB OKPY:KaIOIell TeliCTBUTEIbHOCTH C UX KOHKPETHBI-
MU YHCJOBBIMU 3HAUEHUSIMU.

e Mcmosp30BaTh METOABI OKPYIVIEHUS, IPUOINIKEHUI 1
NPUKUIKYA TPU PeIleHnur IIPaKTUUYeCKUX 3ajJad IIOBCeIHeB-
HOI KU3HU.

PDyHKRIIUU

e OmepupoBaTh Ha 0a30BOM ypPOBHE IIOHATHUAMMN: 3aBU-
CUMOCTH BEeJNIUYUWH, QPYHKI[USA, apryMeHT W 3HaueHue (PyHK-
muu, 00JIaCTh OmpeAeeHUsA W 00JacThb 3HaUeHUNH (PYHKIIUH,
rpadmKk 3aBUCUMOCTHU, TpaduK @GYHKINM, BO3pacTaHue u
yObIBaHUE QYHKIIMYM HA YMCJIOBOM IIPOMEKYTKE, HAaUOOJIbIIee
U HauMeHbIllee 3HaUeHre (PYHKIIMY Ha YMCJIOBOM IPOMEKYT-
Ke, YéTHAA M HeUETHAA QYHKIIUU, TepuogndecKas QyHKIuAg,
HyJan QYHKIIUU, IPOMEKYTKU 3HAKOIIOCTOSIHCTBA.

e OmepupoBaTh Ha 0a30BOM ypPOBHE HOHATUAMU: IP-
MadA U oOpaTHas IIPOIIOPIMOHAJIBHOCTD, JUHEWHAasA, KBaapa-
TUYHAA, CTeIeHHad, JorapmdMuUyecKas U IIOKal3aTeJbHasd
(QYHKIIUU, TPUTOHOMeTpUYecKkue QyHKIIUN.

o PacmosnaBare rpaukm 3jIeMeHTapHBIX QYHKITHANA:
OPAMOU M 00PAaTHON IMPOIIOPIIMOHATIBHOCTH, JUHENHON, KBa-
pPaTUUYHOM, CTEIEHHOM, Jorapu(pMUUeCKOl U MOoKa3aTeJabHOHI
GYHKINI, TDPUTOHOMETPUUYECKUX (DYHKITUIH.

e CooTHOCHUTH TpadmuecKoe U aHAJIUTUUECKOE 3aJaHUd
sJIeMeHTapHbIX QYHKITUIMA.

e HaxomuTh 1o rpapury NpuUOIMKEHHO 3HAUYEHUST
GYHKIINY B 3aJaHHBIX TOYKAX.

e OmuceIiBaTh IO I'pa@UKy cBoiicTBa (GYHKIUHN (UUTATH
rpapuk).

e CTtpouTh rpaduKm NepPeUYUCJEeHHBIX 3JIEMEHTAPHbBIX
GYyHKIIUI.

e OcCyIlleCcTBAATh MNapaJJIeJIbHBIN HepeHoCc TIpadUKOB
(GYHKIUH B KOOPAWHATHON MJIOCKOCTH.

JJIeMeHTHI MaTeMaTUIEeCKOTO aHAJIN3a

e OmepupoBaTh Ha 0a30BOM YyPOBHE IIOHATUAMU: IIPOU3-
BogHadA (DYHKIIUM B TOUYKe, KacaTejJibHad K rpaduky (QPyHK-
Y, TPpOonM3BOAHAA (PYHKITUMN.
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e OnpenenATh 3HAUEHUE TPOUBBONHON (GPYHKIIMU B TOU-
Ke II0 m300pakeHII0 KacaTeJbHON K rpaduKy, IPOBedEHHOMI
B BTOHA TOUKe.

o IToHUMAaTH SKBUBAJIEHTHOCTD ITOHATUN: 3HAUEHUE TIPO-
W3BOJHON B TOUKe, YIVIOBOM KO03(h(UIIMEHT KacaTeJbHOU B
TOUKe, TAHTEeHC yIJla HaKJIOHA KacaTeJbHOW B TOUYKEe, CKO-
poCTh m3MeHeHuA PYHKIIUU B TOUKE.

o Haxonuth ypaBHeHUe KacaTeJIbHOMU.

e UccrmemoBaTth (hyHKIIMI0O HA MOHOTOHHOCTH W 3KCTpeE-
MYMBbI C IIOMOITHIO TPOU3BOSHOM.

e Haxogute HauMeHbIllee u HamOOJIbINIee 3HAUEHUS
(GYHKIIMY Ha 3aJaHHOM OTPe3Ke C IIOMOIHI0 TPOU3BOJTHOM.

o IIpumenaTs opmysibl 1 npaBmyaa nuddepeHIITPOBa-
HUSA dJIeMeHTapHBIX (hYHKI[UMI, UCIIOIb3yA CIPAaBOUYHbIe MaTe-
pUaJIbI.

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memos:

e ITonbaysachk rpauramMu, CpaBHHUBATH CKOPOCTU BO3-
pacraHud (pocTa, MOBBIMIEHNUA, YBEJINYEHUI U T. 11.) WU CKO-
pocTu yObIBaHuA (IageHusA, CHUKEHUA, YMEHbIITeHU 1 T. II.)
BEeJINYMH B peabHBIX IIPOIleccax.

e CooTHOCUTH rpa)MKU peaJbHBIX ITPOIECCOB U 3aBUCHU-
MOCTeH C MX ONMCAHUAMU, BKJIIOUAIOINMU XapaKTEePUCTUKNI
CKOpPOCTU u3MeHeHUs (ObICTPBIA POCT, MJIABHOE HOHUKEHUEe
U T. I.).

e Vcnoab3oBaTh rpadmKu peaabHBIX IPOIECCOB IJIA pe-
IIeHUs HeCJIOXKHBIX IIPUKJIAAHBIX 3a/1a4, B TOM YHCJIe olIIpefe-
Jdd 1o rpaduKy CKOPOCTh XOja IIpoliecca.

YpaBHEeHHUS M HepaBEeHCTBA

e BuImoHATHE paBHOCHJIBHBIE ITPEOOpPasOBaHUA NIPU pe-
IIIeHNY YPAaBHEHUN 1 HEePABEHCTB.

e Pemare JsimHelHBIE, KBagpaTHBbIe U IPOOHO-paIUO-
HaJIbHbIe YPaBHEHUSA U HEepaBeHCTBA.

o Pematps mpocreiiliie TPUTOHOMETPUYECKWE ypaBHe-
Husg. Pemrats TpUroHoMeTpuuecKue ypaBHEHUA METOAOM 3a-
MeHBbI IePEeMEeHHOU M Pas3JIoO’KeHWeM Ha MHOKuTejau. Pemrarb
OTHOPOHBIE TPUTOHOMETPUUECKNE YPAaBHEHUA IIEPBOI U BTO-
PO cTeleHm.
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o Pemarp mpocreiinnne mokasaTeJIbHbBIE U JOTapU(PMU-
YyecKre ypaBHEHUS M HepaBeHCTBA. PelaTh mMOKasaTeJbHBIE
u jorapudMuUecKre YPaBHEHUA U HEPABEHCTBA, CBOIAIINECST
K KBaJAPaTHBIM.

e Pemrarh mpparnuoHaibHble YPaBHEHUA.

e Pemrath HecJI0KHBIE CHCTeMBbI YpaBHeHUIN uW Hepa-
BEHCTB.

B noscedHe8HOU JHU3HU U NPpU U3YHeHUU Opyzux nped-
Memos:

e Hcnonp30BaTh ypaBHEHUA U HEpPaBEHCTBA IIPU peIlle-
HUU 3a7aY HA IPYTUX IIpeIMeTax.

e YMeTh OIIEHUTh U UHTEPIPETUPOBATH IIOJYUEHHBINA pe-
3yJbTaT.

e Hcmonp30BaTh ypaBHEHUSA W HepPaBEHCTBA KaK MarTe-
MaTUYeCKUe MOIEJU Jis OMUCAHUSA PeaJbHBIX CUTyaAIlMN U
3aBUCUMOCTEN.

To:xaecTBeHHBbIE IPEeOOPa30BaAHUS

e BpImOJHATL HpeobpasoBaHU IEJbIX, APOOHO-PAaIlMO-
HaJBbHBIX BBIPDA'KEHUN M HECJOXKHBIX BBIPA'KEHUI, comepsKa-
IUX PAgUKAJIbI.

e BBITOTHATL HECJOKHBIE TpPeoOpasoBaHUA JOTrapud-
MHUYECKHNX BBIPAKEHUN Ha OCHOBE CBOMCTB Jiorapudma.

e BBITTOTHATL TOMKAECTBEHHBbIE ITPeoOpa3oBaHUS TPUTO-
HOMETPUYECKUX BBIPAYKEHUN C MCIIOJIb3oBaHueM (Gopmy (oc-
HOBHOT'O TPUTOHOMETPUYECKOTO TOXKIEeCTBa, (DOPMYJ CYMMBI
W Pa3HOCTU apryMeHTOB, ABOMHOTO apryMeHTa, 3aMeHBI CyM-
MBI ITPOU3BEIEHUEM ).

B noscedHne8HOU JHU3HU U NPpU U3YHeHUU Opyzux nped-
Memos:

e BBIIOTHATH TOXKIECTBEHHBIE IPEOOPAa30BAHUA IPU Pe-
IIIeHNN 3a/la4 Ha APYTUX IpeaMeTax.

CraTHCTHKA U TEOPUA BEePOATHOCTElH, KOMOMHATOPUKA

e YMeTh M0JIb30BATHCS OCHOBHBIMHY OIIMCATEIbLHBIMU Xa-
PaKTepUCTUKAMU YMCJIOBOTO HAOOPAa; IMOHATHUEM reHepaJibHasa
COBOKYITHOCTH U BBIOOPKA 13 HEE, MCII0JIb30BaTh IIPOCTEHIIINE
pelampIie IpaBuia.

e BpIuMCIIsATHL BEPOSTHOCTH COOBITUI HA OCHOBE IIOACUE-
Ta YKcja UCXO0J0B, B TOM YHCJIE C IIOMOIIbI0 KOMOMHATOPUKH.
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e NMmeTh mpencTaBiieHHMe O AUCKPETHBIX U HEIIPEepPbIB-
HBIX CIYYAMHBIX BEJUUYMHAX U PACIpeNeJeHNsIX, O He3aBUCHU-
MOCTH CJIYUAMHBIX BEJIUULH.

o VMMeTh mpejcTaBiieHIe O MAaTEeMATUYECKOM OXKUIaHUU
U OUCIIEPCUU CIYUYANHBIX BEJUYNH.

o« lmeTh mpeicTaBieHWEe O HOPMAaJbHOM pacipezese-
HUU W IIpUMepax HOPMAaJIbHO PacHpemeéHHBIX CJAyYalHBIX
BEJIMYUH.

e ITouumaTs cyTh 3aKOHA OOJBINNX YIMCEJ U BBIOOPOU-
HOI'O MeTo[a M3MePEeHHNsI BePOATHOCTEIH.

B noscednesHOll HU3HU U NPU U3YUeHUU Opyaux nped-
Memoa:

e OmeHUBATDH 1 CPABHUBATD B IIPOCTHIX CIyUYASIX BEPOAT-
HOCTHU COOBITUII B pPeaJIbHOM JKU3HU.

e YuraTh, COIIOCTABJIATH, CPABHUBATL, MHTEPIIPETUPO-
BaTh B IPOCTHIX CJyUYasaX peajbHble JHaHHBIE, IpPeICTaBJIeH-
HbIe B BUIe TabJuIl, 1uarpaMm, rpag)KoB.

TexcToBBIE 3agaun

e PelmraTh HecJIO}KHBIE TEKCTOBbIe 3aJadyll PasHBIX TU-
OB.

o AmanmusupoBaTh ycaoBue 3amgaum. OIMChBIBATL pPeab-
HbI€ CUTyaIluH C IIOMOIIbI0 MaTeMaTUYECKUX MOeJeli.

e IToHuMAaTL U UCHOJL30BATDH [IJIS PEIIeHUsa 3aJadull MH-
dopMarnuio, IPeaCcTaBIeHHYIO B BUe TEKCTOBOM M CUMBOJIb-
HOM 3amucu, cxeMm, TabJInIl, 1TuarpaMm, rpa@uKoB, PUCYHKOB.

e JleiicTBOBaATh MO AJITOPUTMY, COJEPIKAIIEMYCS B YCJIO-
BUU 3aJaUu.

e Vcmosbp30BaTh JIOTUYECKUE PACCYKIAEHUSA IIPU pellle-
HUU 3aJaul.

e Paborarh ¢ M30BITOUHBIMU YCJIOBUSIMM, BbIOMpas U3
Bcell mH(poOpMaInuu JaHHbIe, HEOOXOAMMbIe IJIsd PeIleHus 3a-
Jadumu.

e OcyIIecTBIATh HECJOMKHBIN IIepedop BO3MOMKHBIX pe-
IIeHU, BEIOMPAasAd 13 HUX OITUMAJIbHOE II0 KPUTEPUIM, chop-
MYJIMPOBAHHBIM B YCJIOBUM.

e AHanmm3umpoBaTh M HHTEPIPETHUPOBATEL IIOJYUYEHHBIE
pellleHnsa B KOHTEKCTe YCJIOBUSA 3aJa4UM, BLIOMPATh PeIleHusd,
He IIPOTHBOpPeYAalie KOHTEKCTY.
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o Pemarp 3amaum Ha pacuyéT CTOMMOCTHU IIOKYIIOK, yC-
JIYyT, TIOE3I0K U T. II.

o Pemmate HecjlOKHBIE 3aJayll, CBSA3aHHBIE C JOJIEBBIM
ydyacTueM BO BJIafieHUM (PUPMOIi, IPEAIIPUATHEM, HEJBUIKUI-
MOCTBIO.

o Permmrats 3aaum Ha IPOCTHIE TIPOIEHTHI (CUCTEMBI CKH-
IOK, KOMHCCHUM) M Ha BBIYMCJEHHE CJO0KHBIX IPOIEHTOB B
Pas3JIMYHBIX CXeMaX BKJIAOB, KPEJUTOB U UIOTEK.

e Pemrarh mpakTuUYecKue 3ajauu, TPeOYIOINE WMCIIOJb-
30BaHUSA OTPUIIATEJBHBIX UKCEJI: HA OIpeieeHre TeMIeparTy-
PBI, ompefeseHre IMOJIOXKEeHUA HAa BPeMeHHOU ocu (o Halmmeit
9pBI U TIOCJIe), Ha OBUKEHUE NEeHEKHBIX CPeacTB (IpuUxom/
pacxon), Ha ompeesieHre TIIYOUHBI/BBICOTHI U T. II.

e Hcmonp30BaTh HOHATHE MacIITaba Jasd HaXOMKIEHUS
paccToaHUII UM AJWH Ha KapTax, IJIaHaX MECTHOCTHU, TJIaHax
TOMEeIIeHUH, BBIKPOUKAaX, Ipu padoTe Ha KOMIIbIOTEpPE U T. II.

B noscednesHnOl JHU3HU U NpU U3y4eHuUu Opyzux npeod-
Memos:

o PemmaTh HecJOKHBIE TPAKTUUECKNUE 3aaUl, BO3HUKA-
[OII1ie B CUTYaIlUsIX MOBCEIHEBHOU KU3HU.

BuinyckHUK noaywum 603MONHCHOCMb HAYLUMbCS
8 7—11 knaccax (05 pa3dgumus MblULACHUS, UCNOJLb308AHUSL
8 N08CceOHe8HOl HUIHU U 00ecnederus 603MOICHOCMU Ycneul-
H020 npodoaeHus 00pa308aHUsL NO CREUUALbHOCMAM, He
CBA3AHHLIM C NPUKAAOHLIM UCNOAb308AHUECM MAMEMAMU-
Ku):

JJIeMEeHTHI TEOPUHM MHOKECTB M MaTeMATHYIECKOMN

JIOTUKH

e OmepupoBaTh MOHATUSIMA: KOHEUHOE MHOXKECTBO, dJIe-
MEHT MHO’KeCTBa, MOIMHOKECTBO, mepeceueHre u o0beanie-
HUe MHOYK€ECTB, YKCJOBLIE MHOMKECTBA HAa KOOPAUHATHOMN IpPsi-
MO, OTPE30K, MHTEPBAJ, HOJYUHTEPBAJ, IIPOMEXYTOK C BbI-
KOJIOTOH TOUKOI, rpajpuuecKoe IIpeicTaBJIeHe MHOMKECTB Ha
KOOPAMHATHOM IJIOCKOCTH.

e OmepupoBaTh MOHATUAMU: YTBEPIKAEHNE, OTPUIlAHNE
YTBEP)KACHN, NCTUHHBIE U JIOKHBIE YTBEPIKICHUS, IPUUN-
Ha, CJIeACTBUE, YaCTHBIN cJiydaili oO0IIero yTBep:KIeHU’sd,
KOHTPIIPUMED.
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o IIpoBepATh IPUHALJIEIKHOCTD dJIeMEHTa MHOMKECTBY.

e Haxonuts nmepeceueHue u o0beqUHEHNE MHOYKECTB, B
TOM YUCJe IIpPefCTaBIeHHBIX IpadUuecKU Ha UMCJIOBOI HIpdA-
MOM 1 Ha KOOPAMHATHON IIJIOCKOCTH.

o IIpoBoguTh mOKAaB3aTeJbHBIE PACCYKJIEHUA AJIA 000-
CHOBaHUA UCTUHHOCTHU YTBEPKAEHUIA.

B nogce0He8HOl HUSHU U NPU U3YUeHUU Opyzux nped-
Memos:

e Hcnonp30BaTh YMCJIOBBIE MHOYKECTBa Ha KOODPJAMHAT-
HOU MPAMO M Ha KOOPAMHATHON IIJIOCKOCTH IJISI ONHCAHUSA
peaJIbHBIX IIPOIIECCOB U ABJIEHUH.

o IIpoBoguTh moKasaTesbHBIE PACCYKAEHUA B CUTyaIlu-
fAX IIOBCEIHEBHOW KMBHU, IIPU PeIleHuUu 3ajJad U3 IPYyTrux
IIpeMeTOB.

HdeiicTBUTedbHBIE UNCJIA U BhIPAKeHUA

e CB0OOAHO OIIEPUPOBATH HOHATUAMU: I[€JI0€ YKNCJIO, Pa-
IIMOHAJTLHOE YMCJIO, MPPaIMOHANBHOE UHCJIO, AeHCTBUTENb-
HOe YHCJIO.

e CBOOOAHO OIEPHPOBATH MOHATUAMM: AEJINUMOCTb UU-
ceji, OOLIKHOBeHHAsA APO0b, JecATUUYHAasS APOO0L, IPUOTMIKEH-
HOe 3HaUeHUe Yuncja, YacTh, JOJA, OTHOIIIEeHNEe, IPOIEHT, 10~
BBIIIIeHWE U MOHUIKEeHNe Ha 3aJaHHOe YMCJIO HPOIeHTOB.

e BrImoaHATL apupmMeTnuecKue AeicTBUA, coueTass yCT-
Hble 1 MUChbMEeHHbIe IPUEMbI, IPUMEHAS IPU HEOOXOAUMOCTU
BBIUMCJINTEbHBIE YCTPOMCTBA.

e HaxomuTh 3HaueHUS UYHCJIOBBIX U ajirebpamdyecKux
BBIDAYKEHUM, OCYIIECTBIASA HeOOXOAMMbIe IIOACTAHOBKU U
npeoOpa3oBaHUA.

e OmepupoBaTh IOHATUAMMU: UYUCIOBAsA OKPYKHOCTD,
CUHYC, KOCUHYC, TAHT€HC W KOTAHTeHC UMCJa, PACIIOJOKEeH-
HOT'O Ha YHCJOBOM OKPYKHOCTH.

e COOTHOCUTH TOYKY YKCJIOBOH OKPYKHOCTU C IIEHT-
panbHBIM yriioM. COOTHOCUTHL TPUTOHOMETPUUYECKHE 3Haue-
HUSA YKMCJOBOTO U YIVIOBOTO apryMeHTOB. OCYyIIleCTBIATD IIepe-
XOJl OT I'PAALyCHOM Mephl yIila K PaguaHHON 1 HaoOOPOT.

e Wcmonp3oBaTh TabIMUYHbIE 3HAUEHUS TPUTOHOMETPHU-
YecKUX (PYHKIIUHI TPU BBITTOJHEHUU BBHIYUCICHUN U PeIleHun
ypPaBHEHUU 1 HepaBEeHCTB.
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e« CBOOOAHO OIEpUPOBATh IIOHATUSAMU: JOTapu(M UYHC-
Jla, NeCATUYHBIN U HATYPaAJIbHBIN JJOorapu(MbI.

e BBITTOTHATL BHIUUCIEHUSA C MCIOJb30BaHUEM CBOICTB
Jorapudma.

e HaxoauTh 3HaUeHUSA KOPHS HATYPAJbHON CTeIeHH,
CTeIleHU C palMOHAJBLHBIM IIOKasarTejieM, Jorapudma, Hc-
MOJIb3Ys TPU HEOOXOAMMOCTU BBIUMCJIUTEIbHBIE YCTPOIi-
cTBa.

o ITosmb3oBaTHCS OIEHKOW M MPUKUIKON IIPU ITpaKTHUde-
CKUX pacuéTax.

B noscedne8Hoil #U3HU U NpU U3yyeHuu opyaux yieo-
HbLX npedmemos:

e BBITTOTHATL AeHCTBUA C YUCIOBLIMH MJAaHHBIMU TIPU
pelieHUU 3a7ad NPAKTHUUECKOTO XapakTepa U 3ajad us3 pas-
JUYHBIX 0o0JlacTeil 3SHAHUM, MCIIOJIb3Y s, IPU HEOOXOAUMOCTH,
CIIPABOYHBIE MaTepPUaabl U BEIUMCIUTEIbHBIE YCTPOICTBA.

e OneHnBaTh, CPABHUBATL U KCIOJB30BATH IIPU peIle-
HUY IPAKTUUECKUX 3aJau UYMCJIOBbIe 3HAUEHUS pealbHbIX Be-
JUYNH, KOHKPETHbI€ UHNCJIOBbIe XapPaKTEPUCTUKU OOBHEKTOB
OKPYKAaIoIero Mupa.

Pyaruun

e OnmepupoBaTh NOHATUAMMN: 3aBUCUMOCTL BEJIWYUH,
GyHKIMA, apryMeHT U 3HaueHue PyHKIIUU, 00JacTh oIpene-
JeHUus 1 00JIacTh 3HAUEeHU PYHKIINU, TPapUK 3aBUCUMOCTH,
rpaduk (QYHKIHH, BO3pacTaHue W yObIBaHWE Ha UYKUCJIOBOM
IpOMEIKyTKe, HauOOoJIbIllee 1 HauMeHbIllee 3HaYeHUs (PyHK-
U Ha YUCJIOBOM IPOMEXKYTKe, mepuol MPYHKIINU, IePUOLN-
yeckasa PYHKIINA, YETHASA U HeUETHAA PYHKIIUM, HYJIU QYHK-
U, ITPOMEKYTKM 3HAKOIIOCTOAHCTBA.

e OmepupoBaTh MOHATUAMU: OPsAMasg U obpaTHAs MPO-
OPIIMOHAJBHOCTD, JIMHEeWHasdA, KBaJApaTHUYHAasA, CTeNeHHAasd,
JorapudMuyeckas U noxkasarejbHasd QyHKIIUNA, TDUTOHOMET-
pudecKue QPyHKIIUN.

e OmpenenATh 3HaUeHVEe QPYHKIWU TO 3HAUEHUIO apry-
MEHTA IPU Pal3JIMYHBIX cIIocobax 3aJaHUA MQYHKIIU.

e CrpouTh rpa@uKM U3YYEHHBIX (QYHKI[UN, OCYIIECT-
BJATH IIapajlJIeJbHBIA IIepeHoC IpauKoB (PYHKIIUIT B KOOP-
OUHATHOM IIJIOCKOCTH.
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e OnucwIiBaTh 0 rpadUKy U B IPOCTEHINUX CAYUAAX IIO
dopmysie cBoiicTBa (DYHKIIMII, HAXOAUTHL IO IpaduKy (QyHK-
Uy HanOOJBIIIE U HAUMEHbIIINe 3HAUYEHNA.

e Crpoutrh 3cKu3 rpadpumxKa QyHKIINUU, YIOBJIETBOPSIO-
el TpUBEJEHHOMY HA0Opy yCJIOBHUU (IIPOMEXKYTKHU BO3pac-
TaHUA/yObIBaHUSA, 3HAUeHMEe (PYyHKIIUM B 3aJaHHON TOUYKe,
TOYKU BKCTPEMYMOB, ACUMITOTHI, HYJIU (QDYHKITUU U T. X.).

e Pemate ypaBHeHUA, IPOCTEHININE CUCTEMBI ypaBHe-
HUM, UCIIOJIb3YA CBOMCTBA PYHKIIUNA U X IrpaddUKOB.

B nogcedHne8HOU HU3HU U NPpU U3YYeHUU Opyzux yieo-
HblX npedmemos:

e Onpenendars 1o rpaduKaM U UCIIOJIB30BATH AJIA pelre-
HUA TPUKJIALHBIX 3a/7aY CBOWCTBA PEAJBbHBIX NPOIECCOB U
3aBUcCHUMOCTell (HauboJIbIlie 1 HAaUMeHbIIIne 3HaYeHUsI, IIPo-
MeXXYTKU BO3pPaCTaHUA U yOLIBAaHUA, IPOMEXKYTKU 3HAKOIIO-
CTOSHCTBA, ACUMIITOTHI, TOUKHU Ilepermuba, Mepuom u T. II.),
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IIpaK-
THUYECKOMN CUTYaIlUHu.

e OmpenenaTh o TrpauUKaM IIPOCTEHUINNE XapaKTepU-
CTUKU IIEPUOAMNYECKUX ITPOIECCOB B OMOJOTMU, SKOHOMUKE,
MYy3bIKe, PaIUOCBA3SU U T. II. (AMIIJIUTYyJa, IIEPUOT U T. II.).

aJIeMeHTI)I MaTeMaTHYEeCKOro aHajamu3a

e OmepupoBaTh MOHATHUIMM: NPOU3BOAHAA (PYHKIIUU B
TOUKe, KacarejJbHad K rpapury QyHKOIUU, OTPOU3BOAHAA
QYHKIUHA.

e BoIuuciAaTh IIPOM3BOAHYIO OIHOUYUJIEHa, MHOTOUYJIEHA,
KBaJPaTHOTO KOPH:A, IIPOMBBOHYI0 CYMMbI (DYHKITHHA.

e BprumcisaTh IPOU3BOMHBIE dJIEMEHTAPHBIX (PDYHKIUUA U
X KOMOMHAIIUI.

e UccremoBaTh B IPOCTEUIINX CJAyYAAX (QPYHKIIUU HaA
MOHOTOHHOCTH, HAXOOUTH HAUOOJBIIINEe U HaVMEHbIINEe 3HAa-
yeHUA PYHKI[UIN, CTPOUTH I'Pa(d)MKN MHOTOUJIEHOB U IIPOCTeIi-
MINX ParfuOHAJBHBIX (DYHKIIMI C MCIOJHb30BAaHUEM amnmnapara
MaTeMAaTHYecKOro aHaJIn3a.

B noscedne8Hoil #U3HU U NpU U3yyeHuu Opyaux yieo-
HbLX npedmemos:

e PemraTh mpuKJagHBIE 3ama4yu M0 Ouosoruu, GUIUKe,
XM, SJKOHOMUKE 1 JPYI'M IIpegMeTaM, CBA3aHHBbIE C MC-
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cjIeJOBaHUEM XapPaKTEPUCTUK PEeaIbHBIX IIPOIECCOB, HAXOMK-
IeHreM HauOOJBINNX U HANMEHBINNX 3HAUeHUI, CKOPOCTU U
YCKOPEHUS U T. II., UHTEPIIPETUPOBATDH IIOJYUYEHHBIE PE3YIb-
TaTHI.

YpaBHEeHUA U HEPABEHCTBA

o Permmath pamnunoHaibHbIE, OKa3aTeJabHbIE U JoTrapu@-
MUUYEeCKNe ypaBHEHUS U HepaBeHCTBa, UPPAI[MOHAJIbHBIE U
TPUTOHOMETPUUYECKHE ypPaBHEHUS U UX CHUCTEMbLI, IIPOCTeli-
e TPUTOHOMETPUUYEeCKHre U UppaIlnoHaIbHble HepaBeHCTBA.

o Vcmonp30BaTh METOABI PEIleHUsA YPaBHEHUII: IpUBe-
IeHUne K BUAY «IIPOW3BeAeHUe PaBHO HYJIO» UIN <«YACTHOE
PaBHO HYJIIO», 3aMeHa IIepeMeHHbIX.

e Wcmoap3oBaTh METOA WHTEPBAJIOB AJA PeEIeHUs He-
PaBeHCTB.

e Ncmonp3oBaTh rpapuuecKuii MeTOH OJIA IIPUOIUKEH-
HOT'O peIlleHns YPaBHEHUN 1 HEePaBEHCTB.

e M3obpaskaTh Ha YUCJIOBON OKPYKHOCTU MHOKECTBO
peleHnl IPOCTEHUIINX TPUTOHOMETPUUYECKWX YPaBHEHUHN U
HepPaBEeHCTB.

e BuImoHATE 0TOOP KOpHEHN ypaBHEHHUI WMJAN pPelleHuit
HEePaBEHCTB B COOTBETCTBUMU C JOMOJHUTEIbHBLIMHU YCIOBUIMU
U OTPAaHUYEHUAMU.

B noscednesHoll HUSHU U NPU U3YYeHUU Opyzux yueo-
HblLX npedmemos:

o CocTaBisTh W pellaTh ypaBHEHUs, CUCTEeMbl ypaBHe-
HUP ¥ HepaBeHCTBa HPU PeIleHuU 3aJayu APYTUX YUeOHBIX
IpeaMeTOB.

e Vcmosbp30BaTh ypaBHEHUs U HepaBeHCTBA AJIS IIOCTPO-
eHUS U WCCJIENOBAHUS MPOCTEHINMUX MATEeMATHUYECKUX MOJIe-
JeH peaJbHBIX CUTYyaIlUN WU IIPUKJIATHBIX 3a1a4.

e YMeTh MHTEPIIPETUPOBATH MOJYUEHHBIN IIPU PEITeHn
ypaBHEHHsA, HEePaBeHCTBa WJIM CUCTEMbl Pe3yJabTaT, OIeHU’-
BaTh €ro IPaBaomomo0re B KOHTEKCTe 3aJaHHOU peabHOI
CUTyallny UM OPUKJIATHON 3aJauu.

TosxecTBeHHbIE IPeo0pPa30BaHUS
e BBITTOTHATL TOMKIECTBEHHbIE TIPE0Opa30BaHUsA PaIlUo-
HAJBbHBIX U UPPAIMOHATIBHBIX BBIDAYKEHUIA.
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e BreImonHATHL peo6pasoBaHUA JOTaPUPMUUECKUX BbI-
PasKeHUI, WCIIOJB3ys OIIpeJesieHne Jiorapudma, OCHOBHOE
Jorapu@MUYEeCKOe TOKIECTBO, CBOMCTBA JOTapu(MOB.

e BLIIOTHATH TOXKAECTBEHHBIE MPEOOPaA30BAHUSA TPUTO-
HOMETPUUYECKUX BBIPDAYKEHUN C MCIOJb30BAHUEM TPUTOHOME-
TpUYEeCKUx (popmy.

B noscedne8HOll HU3HU U NPpU U3yYeHUU Opyaux yieo-
HblX npedmemos:

IIpuMeHATH TOKIECTBEHHBIE IIPEOOPAa3OBAHUSA IIPU pPe-
IIeHUW 3a/a4 Ha APYTrUX OpeaMeTax.

CraTtucTHKA UM TeOpUS BePOATHOCTEH,

KOMOMHATOPUKA

e NmeTs mpencraBieHue 00 YCJIOBHOW BEPOATHOCTU U
0 TIOJTHOM BEPOATHOCTHU, IPUMEHATH UX B PEIIeHUM 3a7adu.

o NmeTs mpeacTaBieHre O BaXKHBIX YACTHBIX BUIaX pac-
mpefeyeHnii M TPUMEHATh UX B PEIIeHUU 3a7ad.

e« NmeTh mpencTaBieHNE O KOPPEJAINN CIYUAUHBIX Be-
JWYUH, O JUHEHHO! perpeccuu.

B noscedHesHOl HU3HU U NPU U3YUeHUU Opyzux npeo-
Memos:

e BBIUMCIATHL MAM OlEHWBATh BEPOSITHOCTH COOBITUII B
peayibHON KU3HU;

e BrIOupaTh moagxomsAIye MeTOAbI IIPeACTaBIeHUSI U 00-
pPaboTKU HaHHBIX.

e YMeTh pelnarh HECJO0KHBIE 3aJauud Ha NIpPUMeHeHU’e
3aKOHA OOJBIIMNX YMCEJ B COIMOJOTMH, CTPAXOBaHWU, 31pa-
BOOXpaHeHUU, obecrieueHN N 0€30IIaCHOCTY HACEJIEHUSA B Upes-
BBIYAMHBIX CUTYyaIlUAX.

TexcToBbIe 3a7a4uu

e Pemrath 3amauu pasHBIX TUIOB, B TOM YHCJE 3aJaduu
TIOBBIIIIEHHOH TPYAHOCTHU.

o BriObupaTh onTHMaJbHBI METON pPeIIeHud 3ajauu,
paccMaTrpuBas pPas3JIUUYHBbIE METOIBI.

e CTpouTh MOJeJb peIleHus 3amadu, IIPOBOAUTH HAOKAa-
3aTeJbHBIE PACCYKICHUA.

o Pemares 3agmaum, TpeOyromue mepebopa BapUaHTOB,
IIPOBEPKU YCJIOBUIM, BLIOOPA ONTUMAJIBLHOTO Pe3yabTaTa.
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e AHaMM3WpoBaTh W MHTEPHPETHUPOBATH PE3yJIbTaThl B
KOHTEKCTe YCJIOBUA 3aJauM, BbIOMPATh PeIleHusa, He IPOTHU-
Bopeualnue KOHTEKCTY.

o IlepeBoguTh IIpM pellleHNU 3amauu WHGOPMAIUIO U3
OIHOI ()OPMBI B APYI'YIO, UCIIOJIb3Ys IPU HEOOXOJUMOCTH CXe-
MBI, TaOJIUIIBI, TPAPUKU, TUATPAMMEBI.

B nogcedHe8HOl HUHU U NPU U3YUeHUU Opyzux npeod-
Mmemoas:

e Pemarn IIpaKTHu4YeCKHrue 3ajadyur W 3agadyul M3 APYyIrux
IpeaMeTOB.



TemaTtuyecKkoe naaHupoBaHue

10 Knacc

Tema, ocHOBHOe copepxaHue

Kon-Bo
yacoB

[MoBTOpEHHUE Kypca anrebpbl 7—9

TpuroHomeTpuyeckue GyHKUUU

Y70 TaKoe 4yncnoBas OKPYXKHOCTb. YMCN0oBas OKPYKHOCTb

Ha KOOPAMHATHOM MMIOCKOCTU. [lyrn Ha YMCNIOBOM OKPYXKHOCTH.
CHHYC 1 KOCUHYC. TaHreHC U KoTaHreHc. TpUroHomeTpuye-
CKMe bYHKLIMM YUCIOBOro apryMmeHTa. TpUroHoMeTpuyeckune
GYHKLMK yrnoBOro aprymeHTta. ®yHKUMA y = sin x. PyHKUMA
y = cos x. PyHKunn y = tg x, y = ctg x. MoHATMe o6paTHOM
OYHKLUMKU. PYHKUMSA y = arcsin x. PYHKLMS y = arccos X.
PYyHKUMK y = arctg x, y = arcctg x

23

TpuroHomeTpuyeckue ypaBHeHuUs

PelweHune ypaBHeHUS cos x = a. PelleHne ypaBHeHUS

sin x = a. PeweHune ypaBHeHUd tg x = a, ctg x = a. lNpo-
cTenwne TPUroHOMETPUYECKUE YpaBHEHUS. [JBa OCHOBHbIX
MEeTOAa PELIEHUS TPUFOHOMETPUYECKMX YpaBHEHUIH. OgHopoa-
Hble TPUrOHOMETPUYECKUE YPaBHEHMS

11

OCHOBHble ¢OpMyﬂbl TPUrOHOMETpPUU

dopmynbl npuBeaeHns. CUHYC U KOCMHYC CYMMbl M Pa3HOCTU
aprymMeHToB. TaHreHCc CyMMbl U pa3HOCTU aprymeHTos. dop-
My/bl ABOWHOrO aprymeHTta. ®opmysbl MOHUKEHWUS CTENEHM.
[Mpeobpa3oBaHUsd CYMM TPUrOHOMETPUYECKUX PYHKLININ B
npov3BeaeHns

10

CTeneHu v KopHU. CTeneHHble GpyHKLUN

CreneHHble GYHKUMK C HaTypanbHbIM NokadaTtenemM. CteneH-
Hble GYHKLUMKU C OTpULaTeNbHbIM LeNnbiM nokalaTtenem. PyHK-

uma y = ¥ x, eé cBoWcTBa v rpaduk. CBOMCTBa KOpHEW n-i
cTeneHu. NoHsAThe cTeneHn ¢ NobbiM paLMoHa bHbIM MOKa3a-
TeneM. NpeobpasoBaHne UppaLnoHanbHbIX BbipaXkeHui. CTe-
neHHble GYHKLMK, X CBOMCTBA U rpaduKku

13
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Oronuarue

Kon-Bo

Tema, ocHOBHOe copepaHue
HYacoB

MokasaTtenbHble U norapudpmMuyeckue yHKLUU

MNokaszaTenbHasa dyHKLMSA, €€ cBoncTBa M rpaduK. Yucno e. 22
PyHKUMA y = e*. [loKa3aTesNibHble YpaBHeHUS. [ToKasaTtesib-
Hble HepaBeHcTBa. [MoHATME Nnorapndma AenCTBUTENBHOIO
yucna. Jlorapudmuyeckas byHKUMUSA, e€ CBOMCTBA U rpaduK.
CeowictBa norapudmoB. HatypansHble norapudmsl. Jecatuny-
Hble norapudmsl. Jlorapudmmyeckune ypaBHeHus. Jlorapud-
MUYEeCKMe HepaBeHCTBa. *CucTeMbl NoKasaTtesibHbIX 1 jora-
pUPMMYECKUX ypaBHEHUN. lepexos K HOBOMY OCHOBaHWIO
norapuoma

BepoAaTHOCTb, Cﬂy‘-lai;lele coGbITHUS, cnyqaﬁHble BE€JIMYUHDbI

BeposATHOCTH cnydYanHbIx cOObITUIA. BUHOMUWaNbHbIE KO3bdU- 11
LMeHTbl. BUHOM HbloTOHa. BUHOMManbHoe pacnpeaeneHue.
Cxema bepHynnu. JUCKpeTHbIE Cly4YanHble BENUYUHBI U UX
Tabnuubl pacnpegeneHnn. *4ucnosble xapaKTePUCTUKK OUC-
KPETHbIX CNyYanHbIX BENTUYUH

MToroBoe noBTOpEHUE 6

Hmozo: 102

11 kKnacc

Kon-Bo

Tema, OCHOBHOe cojeprKaHue
yacos

dneMeHTbl Teopuu Npeaenos

Yucnosble nocnegoBaTenbHOCTU. [oHATHE Npedena YNCNoBOM 9
nocneposatensHocTU. Mpenen GyHKUMU Ha 6GECKOHEYHOCTH.
Mpenen dyHKUMKU B TouKe. MMpupalleHne aprymenTa. Mpupa-
LeH1e GyHKLUn

MponsBoaHas

3agayn, NpuBOAsLLME K MOHATUIO NponssoaHon. Onpeaene- 19
Hue npomsBoaHoin. Mpasuna guddepeHumpoBaHus. YpaBHe-
HUe KacaTeNlbHOW K rpaduky yHKumMn. AnddepeHumpoBaHume
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Oronuarue

Tema, ocHOBHOe copepaHue

Kon-Bo
yacoB

anreépanyeckmnx GyHKuun. AnddepeHunpoBaHne TpUroHo-
MeTpUYeCcKnx GyHKUMn. JuddepeHumpoBaHme nokasartesb-
HbIX 1 NorapudmMmUYecKmux GyHKLUM

UccnepoBaHne GyHKUMIA C NOMOLLbIO MPOU3BOAHOM

[MprmeHeHWe NpPonM3BOAHOM ANs UccneaoBaHui GyHKUMI Ha
MOHOTOHHOCTb. [TpMeHeHWe NPoM3BOAHOM AN UccneaoBa-
HUI QYHKLUM Ha 3KCTPeMyMbI. [TpuMeHeHne Npon3BOAHOM
4Ns1 NOCTpoeHus rpadmKkoB GYHKUKUK. [TpuMeHeHne npouns-
BOJHOM AN HAaXOXAEHMSA HauMeHbLEro n HanbonbLiero 3Ha-
YeHUN HenpepbiBHOWM OYHKLMK Ha NpoMexyTKe. 3ajayun Ha
HaXoXAeHWe HauMEeHbLNX U HauBONbLINX 3HAYEHUIN BENUYNH

16

MepBooGpa3Has u UHTerpan

Y10 TaKkoe nepBoob6pa3Has GyHKUMK. [TpaBuna oTbiCKaHUs
nepBoo6pa3sHbiX. 3agayun, NPMBOASLIME K NOHATUIO onpeae-
NEHHOro uHTerpana. OnpenenéxHbln nHTEerpan. NMpumeHeHne
onpeaenéHHOro UHTerpana ans Bbl4MCNEHUs niowanen nno-
CKUx ouryp. *MNpumeHeHne onpesenéHHOro nHTerpana ans
BblYMCNEHUS 0OBEMOB Tes BpalleHus

12

HenpepbiBHblEe pacnpeaeneHuss BepoATHOCTEN. 3aKOH 60bLUMX YUCEN

[eomeTpusa n BEPOATHOCTb. PaBHOMEpPHOE pacrnpeaeneHme.
Mpnénuxkenus B dopmyne bepHynnu. HopmanbHoe pacnpene-
neHue. Cny4yanHble BENNYUHbBI U 3aKOH G6ONbLIMX Yncen

9

YpaBHEeHUs, CUCTEMbl YpaBHEHU, HepaBeHCTBa

PaBHOCUNIbHbIE U HEPABHOCU/IbHbIE YpaBHEHMS. OCHOBHblE
METO/bl pelleHns ypaBHEHMN. CUCTEMbI YypaBHEHUI. PelleHne
HepaBEeHCTB C OAHOW NepemMeHHOW. *HepaBeHCTBa C MOAY-
nem. *MppaunoHanbHble HepaBeHCcTBa. 3adaym ¢ napameTpa-
MU. ¥TeKcToBble 3a4a4u

25

MTorosoe noBTopeHne

12

Hmoeo:

102




CopepixaHue

Kounenmus kypca aare6pbl 1 HavaJ MaTeMaTHUUECKOTO
aHaJaM3a AJisi 00Ie00Pa30BATEABHOM IIMKOIBL . . v v ... .

ITporpamma mo ajirebpe u HauajaM MATEeMATHYECKOTO
amanausa s 10—11 Kiaccos o011eo0pa3oBaTeIbHBIX
VUPEKIEHUM . « o v v v v v oo e e n oo enesosnnssenensssnes

Cozmep:xanue Kypca aareopbl u Hauas
MaTemaTuuyeckoro anaamsa 10—11 xaaccoB .......

ITpumepHBIE PEBYIBTATHI OOYUEHUA .« v v v v v v v n ..

TemaTuueckoe IIJIaHPOBaHUE
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