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O paHHOM noco6uu

B mepBoi#t yacTu ZAHHOTO MOCOOUA MBJaraeTcs oO0Ias
KOHIeIIIUA Kypca ajre6phbl 1 HaYaJl MaTeMaTUYECKOTO aHa-
JamWs3a, peajn3oBaHHasd B Halux ydyeOHuUKax 7—11. Buumma-
TeJbHBIN YNTATENb YBUAUT IOJHOE COOTBETCTBYE HAIIIEN KOH-
IEIINY OCHOBHBIM MOJIOMKEHUAM U TpeboBanmAM Denepasib-
HOT'O T'OCYJapCTBEHHOTO 00pasoBaTeJIbHOTO CTAHAADTA.

Bropas yacTb moco0usa comep:KuUT pabouyio mporpamMmy,
BKJIIOUAIOIIYIO COAEP’KaHMe Kypca, IIPUMEPHOEe II0YPOUHOEe
IJIAaHWPOBAHUE U IPEIMETHBIe Pe3yJbTaThl O0yUeHUA.



KoHuenuusa Kypca anre6pbl
M Ha4Yan MaTeMaTU4YeCcKoro aHaaumsa
Anga o6uieo6pasoBaTes/ibHOMU LUKOJIbI

Wcxomuble TOJOKEHUA HaIlledl KOHIEIIUNU MOMKHO
cOpMyIUPOBATH B BUME ABYX TE3UCOB:

1. Mamemamuka 8 uwkoie — He HaAyka u 0axce He OcC-
HO8bL HAYKU, A YueOHbLil npedmem.

2. Mamemamuka 6 WkKosie — 2YMAHUMAPHBLIL Yued-
Hblil npedmem.

OG6cynuMm mepBbiii Tesuc. He Tak JaBHO CUMTAIOCH, UTO
rJIaBHOE B IITKOJIBHOM OOYYeHHN — IIOBBICUTH TAK HasbIBae-
MYIO0 HaYYHOCTD, UTO B KOHEUHOM HTOTE CBEJIOCH K IIEPEKOCY B
CTOPOHY (hopMaIM3Ma U CXOJACTUKU, K OECCMBICIEHHOMY 3a-
yuuBaHUuio popmys. Korma megarorunueckasi o6IieCTBEHHOCTD
HayaJia 3TO 0CO3HABaTh, CTAJIO KPEITHYTh (X0TA U He 6e3 00phb-
ObI) TIpeACTaBJI€HWE O TOM, UTO IIKOJbHAA MaTeMaTUKa He
HayKa, a yueOHBIIl IpeMeT CO BCEMU BBITEKAIOIIMMU OTCIOAA
nocJiecTBUAMU. B yueOHOM mIpeaMeTe Heo0s13aTeJIbHO COOJII0-
IaTh 3aKOHBI MaTeMaTUKM KaK HAYKU (HalmpuMep, TaKue: BCE
HAUMHAETCA C aKCUOM, HeJlb3s HAUMHATL U3yUeHHe TeOPUU
6e3 CTPOroro ompeesieHnsI OCHOBHOTO MOHSATHSA, BCE YTBEPIK-
IeHUus HaJgo AJOKAa3bIBATh W T. 1.), 3aYacTyIio 0ojiee BasKHBI 3a-
KOHBI TIeJaroruKu M OCOOEHHO TICUXOJIOTUHU, MOCTYJIATHI TEO-
puUm pa3BUBAIOIIEro O0yueHUA. B 3TOHM CBsA3W OCTAHOBUMCS Ha
OIHOM M3 CaMBIX TPYAHBIX MOMEHTOB B IIPEIIOlaBaHUN — BBe-
IeHUHN ompeneneHuii (kak u Kozda BBOOUTH TO WJIU HNHOE
CJI0KHOEe MaTeMaTHuyecKoe IOHATHEe) W Ha BbIOOpe YpPOBHSA
CTPOTOCTHU MBJIOMKEHUA B IIIKOJIBHOM Kypce MaTemaTuku. Hau-
HEM C OoIIpeneJeHu.

Eciu ocHoBHas 3agaua yuyuTejasd — oOOydYeHHe, TO OH
UMeeT IIPaBO AaBaTh (opMaibHOE OoIlpeleseHmne JII000To Io-
HSATUS TOTAA, KOTMa CUMTAeT HYKHBIM. EcJu OCHOBHAsS 3azja-
ya yUYuTeJsd — PasBUTHE, TO CJIEAYyeT IPoAyMaTh BEIOOD MecTa
u BpeMeHU (cmpamezus) U 3TAIBI IIOCTEIIEHHOTO IMOAXO0Ja K
dopMaIbHOMY OIIpEeNeJeHUI0 Ha OCHOBE IIPeIBapUTEIHLHOTO
U3yUYeHUus HOHATUA Ha 0ojiee IIPOCTHIX YPOBHAX (maxkmuka).
Taxkux ypoBHEH B MaTeMaTHKe MOKHO HasBaThb TPU: HA2/ls10-
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HO-UHMYUMUBHbLIL, KOTJla HOBOE IIOHATHE BBOAUTCS C OIIOPOH
HA WHTYUTUBHBIE UM O0OpasHble MpeCTaBIEHUS YUAI[UXCS;
pabouuil (onucamenvrslil), KOTAa OT yualrerocs Tpebyercs
yMeTh OTBeYaTh He Ha Bompoc «YTo Takoe..», a Ha BOIPOC
«Kak TBI moHMMAaeIb, 4TO TaKOe€...»; opmanvHblil. CTpaTe-
Tus BBeIEHUS OIpPeIeIeHUH CJIOKHBIX MaTeMaTHUeCKUX II0-
HATUHA B HAINX ydYeOHMKaxX 0as3upyeTcs Ha MHOJOKEHUU O
TOM, UYTO BBIXOJWTHh Ha (POPMAaJIbHBIN YPOBEHH CJEAyeT IIPU
BBITIOJTHEHUY JBYX YCJIOBUIA:

1) eciim y ydaimuxcs HAKONUJCA JOCTATOUYHBIN OIBIT
I afeKBaTHOTO BOCIPUATHUA BBOAUMOTO IMOHATUA, IPUUEM
OIBIT II0 ABYM HAIIPABJIEHUAM: 8ep0aibHbLil (OIBIT IIOJHOIIEH-
HOTO IIOHMMAaHUA BCEX CJIOB, COIEPIKAINXCA B OIPEEJIEHUN)
u 2eHemuyeckuil (OIBIT UCIIOIH30BAHNA IIOHATUSA HA HATVIAM-
HO-UHTYUTUBHOM U paboyeM yPOBHAX);

2) ecau y ydaluxcs IIOABUJIACh MOTPEOHOCTHL B (POp-
MaJILHOM OITpeieIeHN N MOHATUA.

Yro KacaeTcs reHeTUYEeCKOI'0 OIbITA, TO CJeAyeT dalle
obpaIraTbCsa K UCTOPUM MaTeMaTuKU. To MM MHOEe MOHATHE
MaTeMaTUKN NPaKTHUUYeCK! BCermga IIPOXOAMJIO B CBOEM cCTa-
HOBJIEHUU TPW YKasaHHbIe BbIIe cTaguu (HaIIsSgHOE IIpen-
cTaBJieHMe, pabouyuii ypOBEeHb BOCIPUATHA, (OpMaJIbHOE
olpeneseHre), IPUUEM Iepexol C YPOBHS Ha yPOBEHBb 3aua-
CTYIO OBLT BechMa 00J€3HEHHBIM U AJUTEJIbHBIM II0 BPEMEHMH.
He yuuTbhIBaTh 9TOTO HEJNB3SA B CUJIY CBOEOOPA3HOTO «3aKOHA
COXPaHEHUs CJIOKHOCTU»: ecau (DOPMHUPOBAHMNE pasnesia Ha-
VKU, HOHATUA, YTBEPIKIAEHUSA U T. II. B PEATHHON HMCTOPUU
HayK#u OBLIO MOJITMM U CJOYKHBIM, a BpeMeHaMu, ObITH MO-
JKEeT, U MYYUTEJbHBIM, TO U IIPU OOYYEHUU UBJIUIIHAA IIPO-
CTOTA W3JIO0XKEHUA IICUXOJIOTUUECKN Je30PUEHTHPYyeT yda-
IUXCS, CO3AaBasd HeHYKHYI0 NII03uio Jérkoctu. IIIkoabHM-
KaM HYKHO [IaTh BpeMs XOTSA Obl IPUOJUBUTENIBHO, HO
MePEeKUTH 9TY HeTPUBUAIBHOCTD, AeATEJIbHOCTHO MOYYBCTBO-
BaTh €€, He CIIellla IIePeXOAUTh C YPOBHS Ha YPOBEHb.

PaccmorpuM B KauecTBe ImpumMepa (POPMHPOBAHUE IIO-
HATUS PABHOCWUJIBLHOCTU ypaBHEHWI B HaimmeM Kypce 7—11.
B 7 xyacce o paBHOCUJIBHOCTY YPAaBHEHUN U O PABHOCUJIBHBIX
mpeoObpas3oBaHUAX YpPaBHEHUS pedyu BOOOINe He UAET, XOTH,
pasymMmeercs, pelnaloTcd ypaBHeHUA (TUHEUHBIE U JaKe HEKO-
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TOpbIe KBaJpaTHBIE) U CHUCTEMBI JIMHEMHBIX ypaBHeHUH. Ilo-
yemy? Ila moTomMy 4UTO B paccMaTpuBaeMoM 0JIOKe ypaBHEHUIA
HEePaBHOCUJIBHBIX ITPeoOpasoBaHMII He ObIBAeT, CJeqoBaTelIb-
HO, HET HUKaKO! IMOTPeOHOCTU BO BBEIAEHUU CHEI[MaJHHOTO
TepMHUHA, Ja W OUBLIT HpuobperaTh He Ha ueM. B Hauaje
8 KJacca mpu HU3yUeHUUM ajiredOparmuyecKUxX apoOeill maroTcs
TepBbIe TPEACTABIEHUA O PAVMOHAJIBHBIX YPAaBHEHUAX U, B
YaCTHOCTHU, O TOM, UTO IPU UX PEIIEHNUN MOTYT IMOABUTHCS I10-
CTOPOHHUE KOPHU, a mOoTOMYy ob0sA3aTeabHa mpoBepka. Ho Tep-
MUH «PaBHOCHUJIBHOCTBL» €I[é He BBoAUTCA (MaJio ombiTa). Bo
BTOPOM TOJIYyrOAWM 8 KJiacca perraiTca panoHaJbHbIE YPaB-
HEeHUSA U IPOCTeNIe nppanuoHaibHuble ypaBHeHus. O6uHapy-
JKUBAETCA, UYTO IIOCTOPOHHUE KOPHU MOTYT IIOABUTHCA HE
TOJBKO 34 CUET OCBODOOIKIEHUS OT 3HAMeHaTeJell, HO U 3a CUET
BO3BeZleHNA 00enX yacTell ypaBHeHUsA B KBaapar. Bor Teneps
YVUYEeHUKU HAKOIUJIN HEeOOXOAMMBIN OIIBIT U ONIYTUJIU ITOTPEO-
HOCTBH B €TI0 OCMBICJIEHUM, 3HAYUT, UMEHHO 3/IeCh HacTaJ 0Jia-
TONIPUATHBIA MOMEHT [Jisi BBeIAEHUS TaKUX NOHATHUN, KakK
«PaBHOCUJIBHOCTH YPaBHEHUIT», «PAaBHOCUJIbHBIE» U «HEpaB-
HOCUJIbHBIE WX IIPeo0pasoBaHUS», «IIOCTOPOHHUE KOPHU» U
«IIPOBEPKA KOpPHeI». Jdra JuHus mpoxoskaerca B 10 kiacce
TpU PENIeHNN IMOKAa3aTeJIbHBIX U Jorapu(pMUUIecKUX ypaBHe-
HUM. A oOIMii UTOTOBBIN Pas3sTOBOP O PABHOCUJIBHBIX U He-
PaBHOCUJIBHBIX TpPe0oOpasoBaHUAX YPaBHEHUU, O IIPOBEPKE
KOPHEHN W OTCEeBe IIOCTOPOHHMX KOPHEH, O IPUYMHAX IIOTEePU
KOpPHEeH mpuW pelleHnU YPaBHEHUHN OTJIOMKEH 0 IIOoCJemHeil
miaBbl yueOHuKa aad 11 Kiacca.

IloguepKkHEM, UTO HOBBIN MaTeMaTHUYECKUII TEePMUH U
HOBOe O00O3HAUEHUE [JOJIKHBI IMOABIATHCA MOTUBUPOBAHHO,
TOTZa, KOTZla B HUX BO3HHKAaEeT HEOOXOAUMOCTH — B IIE€PBYIO
ouepenb B CBSA3UW C MOABJIEHWEM HOBOW MaTeMaTUYECKOU MO-
neau. HemoTuBUpOBaHHOE BBeeHNE HOBOTO TePMUHA IIPOBO-
nUpyeT 3anoMuHaHre (KOMIOHEHT o0yueHus) 6e3 MOHUMaHMIa
(u, ciemoBaTeJabHO, 0€3 PA3BUTUA).

HeckoabKo cJI0B 0 BHIOOPE YPOBHS CTPOTOCTH B yUeOHOM
mpeaMere. B oTauume oT HayKU, B yueOHOM HpeaMeTe MbI He
00sA3aHBI BCE NOKAa3bIBAaTh. BoJjiee TOro, B pAne CiIydaeB IIpaB-
IOTIOIO0HBIE PACCYKIAEHUS WM PACCYKIEHUS, ONUPAIOIUe-
cA Ha rpaduuecKkue MOJAEJU, HA UHTYUIUIO, UMEIOT IJId
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IIIKOJIbHUKOB 0OJiee BECOMYIO PasBUBAWOINYIO U T'yMaHHUTap-
HYIO IIeHHOCTb, ueM (hopMasibHbIe JOKA3aTeJbCcTBA. B Harem
Kypce BCE, UTO BXOAUT B IIPOrpaMMy, UTO MMeeT BOCIIHTA-
TeJbHYI0 IEHHOCTh M JOCTYITHO yUYAIUMCS, JOKa3bIBaeTcCsd.
Ecniu ¢dopmanbHBIe MOKasaTeIbCTBA MAaJa0 MOYUYUTEIbHBI U
CXOJIACTUYHBI, OHU 3aMEHSAIOTCS IIPABAOMONO0HBIMIU PACCYK-
ITeHusMHu (B OCHOBHOM 9TO OTHOCUTCS K M3yUEHUIO 3JIEMEHTOB
MaTeMaTUuecKoro aHaiamusa). Haire Kpemo: ¢ O4HOII CTOPOHEI,
MeHblle CXOAACMUKU, MeHblue @QopMaiu3mMa, MeHbvule
wicéemrux modeneily, MeHbUle ONOPLL HA JeBoe NoJyulapue
MO32a; C OPYTroil CTOPOHBI, 6OJIbULE 2e0MEMPUYECKUX UJLILIO-
cmpayuil, 6oavwe Hazais0Hocmu, 6oavuie npasdonodoOHvLX
paccycdenuil, 6oavule «MsizKUX modeneily, 60abUle ONOPbL HA
npasoe nonyuwiapue mosea. IlpernogaBaTh B IOCTOAHHOM pe-
JKHUMe JKECTKOr0 MOJEJMPOBAaHUSI — JEeTKO, UCII0JIb30BaTh B
MIPEIofaBaHUN PEKUM MATKOT0 MOAEJINPOBAHUS — TPYIHO;
MIePBLIN PEKUM — yAeJ PeMeCJIeHHUKOB OT IeJaroruku, BTO-
poii pexxum — yzaeJ TBopIioB. IlogpoGHee MbI ITOTOBOPUM 00
9TOM HUKe, IPU OOCYKIEHUU MEeTOAUUYECKUX O0COOeHHOCTein
HAIIIero M3JIOMKEeHUS 9JIeMeHTOB MATeMATHYEeCKOTO0 aHAJIM3a B
IITKOJIE.

O6cynuM Temepb BTOPOHU Teamc. MaremMaTumka — TyMa-
HUTaPHBIN (00IEeKYJIbTYPHBII) IPEeaMeT, KOTOPBIN TO3BOJIAET
CyO0'BeKTy IPaBUJIBHO OPMEHTHUPOBATHCSA B OKPYKAaIOIIeil aei-
CTBUTEJIBHOCTH U <«yM B IOPAJOK IIPUBOAUT». PacKkpoem, B
YéM MbI BUIUM I'yMaHUTAPHBIHA (00IEeKYJIbTYPHBII) IIOTEHIT!-
ajJ IIKOJBHOrO Kypca aaredpbl M HadYaJl MaTeMaTUYeCKOTrO
aHaJIM3a.

EcTecTBeHHBIM 9TAIllOM Pa3BUTUA MO3HAHUSA, HA KOTOPOM
OCYII[ECTBJISIETCA IIePeX0]] OT COAePIKaTeJbHOI0 U KaueCTBeH-
HOT'0 aHaJIM3a 00'beKTa K (hopMaansanu 1 KOJTUIeCTBEHHOMY
aHaJIu3y, SBIASETCS MaTeMaTUUYecKoe MOeJINPOBaHIe PeaJib-
HBIX IIpoIleccoB. MaTemMaTuuecKoe MOAeINpPOBaHe — OCHOBA
MIPOUCXOMAAIEH B HaCTOAINee BpeMs MaTeMaTU3alluu Hayd-
HBIX 3HAHUI W, KPOMe TOTO, Ba*KHBIM 9Tall MO3HAHUS: MaTe-
MaTHUYeCKUe MOJIeJI1 COOTBETCTBYIOT HMOHSATHUIO OTPaKeHUS B
IUAJIEKTUUYEeCKON Teopmu mo3HaHusA. [losTomMy omHOI M3 oc-
HOBHBIX 3a/au IITKOJHHOTO MAaTeMaTUYeCKOTO O0pasoBaHUSA
SIBJISIETCS O3HAKOMJIEHUE YYaIl[UXCA C COOTHOIIIEHUAMU MEIK-
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Iy SABJEHUSAMU peaJbHOTO WJIN HPOEKTHUPYEeMOro MUpa M ero
MaTeMaTUYeCKUMU MOJeNAMHU, MPaKTHUYeCKoe UX obOyueHume
MMOCTPOEHUI0 MaTeMaTUUYeCKHX Mojesieill, OO0bsCHEeHUe UM
TOT0, UTO abCTpaKTHas MaTeMaTHuuecKas MOeJsib, B KOTOPOi
OTOPOIIIeHO BCE HECYIeCTBEHHOE, IT03BOJIAET TIyOsKe MOHSATH
CYTb BeIlei.

MaremaTuka — HayKa O MaTeMaTUYeCKUX MOMAEeJIX.
Mopenu ommchIBalOTCA B MaTeMaTHKe CIeU(pUUECKUM A3bI-
KOM (TepMUHBI, 0003HAaUEeHUA, CUMBOJIbI, rpa@uKu, rpadsi,
aJITOPUTMBI U T. A.). SHAUUT, HAJ0 U3yUYaTh MaTeMaTUYeCKUi
SA3BIK, UTOOBI MBI MOTJIM PaboTaTh C JIOOBIMU MaTeMaThue-
cKUMU MogeasaMu. Ho yueOHBIN IIpegMeT, OPUeHTUPOBAHHBINA
Ha uM3yYeHHNe KaKoro-Jambo fA3bIKa, OOBIYHO CUMTAIOT IpeaMe-
TOM rymMaHuTapHbIM. OCOOEHHO BaYKHO IPU STOM IIOJUEPK-
HYTb, UYTO OCHOBHOE Ha3HadYeHNe MaTeMaTUUYeCKOro A3bIKa —
CII0COOCTBOBATH OPraHUB3AIMU AEATEJIbHOCTH (TOTma Kak oc-
HOBHOE Ha3HAuUeHUe OOBIAeHHOr0 S3bIKA — CJIYKUTh
CpeAcTBOM OOINEHUsI), a 9TO B HAIlle BpeMs OYeHb BaKHO MIJIs
KyJbTypHOro uejoBeka. IlosTtomy B maiem Kypce 7—11 ma-
memamuiecKuil A3vlk U Mamemamuieckas modesb — KJIO-
yeBble CJOBa B IIOCTEIIEHHOM pas3BEPTHIBAHUU Kypca, ero
UIEeNHBbIN cTep:KeHb. [Ipyu HaIMYNM UIENHOTO CTEPIKHSA MaTe-
MaTHUKa MOPeACTaéeT Iepel ydaluMcs He KaK Habop paspos-
HEeHHBIX (paKTOB, KOTOPbIE YUNTEJb U3JaraeT TOJIbKO IIOTOMY,
YTO OHU €CTh B IIpOTpaMMe, a Kak IeJbHas pa3BUBAIOIAICT
IUCIIUILINHA 00WeKyIbmypHozo xapakmepa. B Hallle Bpemsa
BJIaJleHUe XOTsA ObI a3aMU MaTeMaTHUYeCKOT0 A3bIKa — HeIlpe-
MEHHBIA aTpudyT KYyJILTYPHOro uejoBeka. IlosToMmy, Ha HaIl
B3TVIAJZ, 3aHUMAaTbhCS U3YyUeHUEeM MAaTeMaTHUYeCKOTO s3bIKa U
MaTeMaTUYeCKUX MOJeJsell HaJo CerofHsa KaK MOKHO paHb-
1I1e, HAUYMHASA C HAaYaJbHOM ITKOJIBI.

T'ymaHuTapHBIN IOTEHIIHAJ MIKOJHLHOTO Kypca ajaredpnl
MBI BUJIVM, BO-IIEPBBIX, B TOM, YTO BJaJeHHe MaTeMaThue-
CKUM SIBBIKOM M MaTeMaTUUYeCKUM MOJAEeJUPOBaHUEM II03BO-
JIUT yUalleMycs Jydllle OPUeHTHUPOBATLCA B IIPUPOJE U 00IIe-
CTBe; BO-BTOPBIX, B TOM, UTO MaTeMaTHKa MO CBOeil BHYTPeH-
Hell Ipupofie mMeeT GoraTble BO3MOKHOCTH AJIA BOCIITUTAHUSA
MBITIJIEHUS M XapaKTepa ydaluXcs; B-TPeTbUX, B peansa-
UK B IIpOIlecce IIperofaBaHusa HAell pasBUBAIOIETro U Ipoo-
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JIEMHOT0 O0yYeHUs; B-UeTBEPTHIX, B TOM, UTO YPOKM MaTeMa-
TUKY (IIPU MPaBUJBHOIN TOCTAaHOBKE) CIIOCOOCTBYIOT Pas3BU-
TUIO peur o0yuaemMoro He B MEHBINIEN CTemeHW, UYeM YPOKU
PYCCKOTO A3BbIKA U JIUTEPATYPHI.

3aMeTuM, UTO KeJlaHWe CIIOCOOCTBOBATH peau3aliuu
TMOCJIeIHEero Te3uca U IPUBEJO K TOMY, UTO HAIN YUEOHUKU
HAIMCAHBI BechbMa MHOAPOOHO, OOCTOATENBHO W TAEe-TO AaKe
130bITOYHO MHOTOCJIOBHO, BOIIPEKM CJIOKUBIIIECSA B MOCTEN-
HUe TOAbl TPAAWIINU M3JaraTh MaTepuaJ B IITKOJbHBIX yueo-
HUKAaX MaTeMaTUKN B Tejierpa)HO-MWHCTPYKTUBHOI, MHQOP-
MaIlmoHHO-aBTOpuUTapHoii mMaHepe. Ho ecTts u eré omua ce-
pbé3HasA NpUUYMHA BHIOOpPA HAMMU MSATKOTO CTHJSA IIOJAYU
MaTepuaJja B yueOHUKe KaK B OTAeJbHOUN KHure. [leso B ToM,
YTO CETOAHA IIIKOJIAa, IIOBTOPUM eIé pas, JOJIXKHA He TOJIBKO
ofecreunuTh ydJareroca HeoOXOOMMBIMY 3HAHUAMM, HO U OD-
raHusoBaTh (hOPMUPOBAHNE CAMOCTOSATENBHOTO AeATeIbHOCT-
HOT'O OMbITa HaXOMKAEHUS, MMOJyUYeHUs U oTOopa mudoOpMAa-
muu. A [JA 9TOr0 Kak MUHUMYM HeoO0Xoamma MIPUBBLIYKA,
HABBIK CAMOCTOSTEJIBHOTO UTEHUS W MHOHUMAHUS YyUeOHBIX
TEeKCTOB, B IePBYI0 ouependb TeKCTOB yueOumnKoB. Ho cyxo Ha-
NUCAHHBIA yUYEeOHUK MIKOJHLHUK UUTATh He OyHAerT.

B mamrem moctpoeHun IMKOJLHOTO Kypca 7—11 peanruso-
BaHBI CJIEAYIONINE TPUHITAIIEI.

1. IIpuryun kpynHeix Oa0xoe. OH BbIpaskaeTca B
TOM, UTO €CJIN UMeeTCd O0beKTUBHAA BO3MOKHOCTh U3YUUTh
TOT UJIU WHOH paszes Kypca aareOpbl B TOM UJIA UHOM KJacce
KOMIIaKTHO, 0e3 mepeduBOK, 0e3 JIOCKYTHOCTU, TO STOM BO3-
MOJXKHOCTBIO CJIeyeT BOCIOJab30BaTheA. Tak, B Kypce 10 Kiac-
ca KOMIIAKTHO CTPOUTCA pasdfes «TpUroOHOMETpuA», B Kypce
11 rmacca — paspgesi, HOCBAIIEHHBIN HavajJaM MaTeMaThue-
CKOT'O aHaJIM13a.

2. IlpuHyun 0demepMUHUPOBAHHOCMU, JIOZUYECKOU 3a-
seputéHHocmu nocmpoerusa kKypca. OOpasHO BBEIpAYKaACH,
mporpaMma Kypca OOJI:KHa OBITh «HEKOMMYTATHUBHAa», T. €.
BBICTPOEHA TaK, YTOOBLI TeMbI OBLIN, KaK IIPaBUJIO, HellepecTa-
BUMBI ¥ IOPAJOK XOMOB OB TMMOHATEH YUUTEIIO.

3. Ilpunuyun 3asepwéHHOCMU 6 npedenax YuieOHOzO
2o0a. OnAaTh-Taku, 00pasHo BhIpaKadch, MOKHO CKas3aTh TaK:
MIKOJBHBIN Kypc 7—11 — «OATHCepUAHbBIN (II0 YUCTY JeT u3-
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y4eHUA Kypca) POMaH C IIPOJNOJIKEHHEM»; B Ka'KJOM KOH-
KPeTHOM KJlacce M3yuaeTcs ONpeleiEHHAs Cepus, UMeoIas
CBOIO BHYTPEHHIOI0 MHTPUTY U 0ojiee-MeHee 3aKOHUYEHHOe CO-
Iep:KaHUe, TPUUYEM 9TO COAep:KaHUe MOKeT OBITh KPaTKO
oXapaKTepuU30BaHO OTHOM-ABYyMsA KJaOueBbIMU (hpazamu. Pea-
JUB3aIus 9TOTO MIPUHITNIIA CIIOCOOCTBYET TOMY, UTO yUallliecs
HAUYMHAIOT JUYHO OCO3HABATh CTPYKTYDPY Kypca. Eciu me Ka-
caThCsA IOKA CTOXaCTHUUECKON JUMHUU Kypca, TO YUeOHUK
10 xJacca TOCBAINIEH M3YUEHUIO 3JIEMEHTAPHBIX (DYHKIUIA,
a yueOHuK 11 Kjlacca — M3y4YeHUIO 3JIEMEHTOB MaTeMaThue-
CKOTO aHaJI13a.

4. IIpuopumemmuocmsv @QYHKUUOHAJLbHO-ZPADULECKOU
AuHuu. MareMaTmdyecKue MOJEJNM HAIPAMYIO CBA3aHBI C
GyHKRIMAMYU, T03TOMY (DYHKIIMU CTAHOBATCA BeAyIlled uaeeit
Kypca aJyrebpbl IIPaKTUYECKHW BO Bcex paszesax. Ilpm sTom
HAZ0 IIOAYEPKHYTH, UTO peasusyeMasi B Halllell mporpamme
KOHIIeNIUSA N3yUYeHUsT PYHKIIUI CYIIIeCTBEHHO OTINYAETCS OT
TPagUIIMOHHOM.

MeTomoI0THsA HOBOM KOHITEIIIIUY 3aKJIIOUAETCA B CIIeY-
oIeM: KasKAbIH rox o0ydeHUs OPMEHTHMPOBAH HAa KOHKpET-
HYIO MOJeJib pPeaJibHO! AeMCTBUTEJIbHOCTU. PacKpoeM 5TO II0-
JIOYKeHUe.

OcHoBHasaA TeMa 7 Kjacca — JuHelHad QYHKIIUA, YTO C
TOYKM 3PEeHUA MOJeJMPOBAHUS PeaJbHBIX IPOIECCOB COOT-
BETCTBYeT PaBHOMEPHBIM IIpoiieccam. OcHOBHAsS TeMa 8 KJjac-
ca — KBagpaTuuHad QYHKIUSA, MOAEJUPYIONad PaBHOYCKO-
peuusbie mpoiiecckl. OcHoBHas TemMa 10 Kjgacca — TpuUroHome-
Tpuueckue GYHKINUM, OHU MOJEJUPYIOT NIepUuoguuecKue
nporeccel. Bo BTropom moayroauu 10 Kjaacca IIOSABISETCS II0-
KasaTeJabHada (PYHKIUA, MOAEJUDPYIOINad IIPOLECChl OpPraHU-
yeckoro pocra. Takum ob6pasom, Tesnc «MaTeMaTUKa U3ydyaeT
MaTeMaTHUYeCcKre MOJeIn» HaloJHAeTCId KOHKPETHBIM COIep-
JKaHWeM: 4eThIpe TUIIa OCHOBHBIX Mofejell pealbHOUN aei-
CTBUTEJIBbHOCTU, U3YUYAEMbIX B ITKOJIe (HA YPOKax MaTeMaTH-
KU, PUBHUKU, XUMUU U T. II.), YETKO Pa3BOAATCA IO TogaM
U3yUYeHU ITKOJBHOTO Kypca ajaredphbl ¥ HaYaJ MaTeMaTude-
CKOT'O aHaJIM3a.

IIpuoputeTHOCTh (GYHKIMOHAIBbHO-TPaGUUECKON JIH-
HUU BbIpa’kaeTcs IIPeKJe BCero B TOM, UTO KaKoOil ObI KJacc
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byHKIIMI, ypaBHEHUN, BBIDAKEHUN HU WU3yYaJCA, IOCTPOE-
HUe MaTepuaja IIPAaKTUYECKM BCerJa OCYIIEeCTBISeTCS II0
JKECTKOM cxeMe:

PYHKUUA — YpasHeHUs — npeoopa3oéarus.

ITpuoputeTHocTs (GYHKIMOHAIbHO-TpadUUeCcKO Ju-
HUU WMeeT SAPKO BLIPAKEHHBIN IICUXOJOTUYECKUH TOATEKCT.
WsBecTHO, UTO HAIII MOBT COCTOUT M3 IBYX TMOJYIIApUii: Jie-
BOe, II0 o0pasHoMy 3amMeuaHuio akagzemuka B. . Apuoabpaa,
OTBEUAET «3a YMHOKEeHNEe MHOTOUJIEHOB, S3bIKHU, ITaXMaThl U
UHTPUTU U TOCJEA0BATEIHLHOCTH CUJIJIOTHU3MOB, a IpaBoe —
3a MMPOCTPAHCTBEHHYIO OPMEHTAIIUI0, MHTYUIIUIO U BCE HEO0O-
xoauMoe B peanbHOI kusum» (B. 1. Apuoaba. Kécrkue u
MATKHWEe MaTeMatTudyeckue mozeam» — M. : MITHMO, 2000).
K coxkanenuro, aaredbpa B IIKOJIE IIPEUMYII[ECTBEHHO «JIEBO-
IIOJIyIlIapHa» M3-3a 3aCUJIbA B Hell (DOPMYJIBHOU YaCTH, TOTHA
KaK JeTy K HavaJy U3YUYeHUs aare6pbl B OOJBIITNHCTBE CBOEM
«IIPaBOMOJNIYIIaPHbBI» . Halniio mnpoTuBopeure MeKIy IIOCTPO-
eHreM Kypca 1 BOBMOMKHOCTAMU aeTeii. [Ipumopurer pyHKITIIO-
HaJbHO-TPapUUECKON JUHUY CTIa’KUBaeT 3TO MIPOTUBOpEYNe,
MMOCKOJIbKY aKTHUBHO OMMMPAETCs Ha BOSMOKHOCTH IIPABOTO I10-
JyIIapus, CO3MaéT HOPMAJbHYIO Cpeay AJsA TapMOHUYHON pa-
00OThI 000X IIOJYIIIAPKUII MO3TAa.

31ech YMECTHO BCIIOMHUTH BBbICKAa3bIBaHUE (DPAHITY3-
ckoro ncuxosiora I. Solgnier: «O6yuas JeBoe moayIiapue, Bb
obOyuaeTe TOJIBKO JieBoe moJrymiapue. O0yuas mpaBoe moJIyIma-
pue, BbI o0ydaeTe BeCh MO3T».

Packpoem meToguuecKkre 0COOEHHOCTH TOTO, KaK OCHOB-
HbIe IOJIOKEeHUA HaIllell KOHIeNINY n3ydyeHusa QYyHKIIUN pea-
JIUBYIOTCA B HAIIUX yuyeOHUKAX.

1) Omkas om @opmyruposku onpedeneHus @QYHK-
UUU NPU NepeoM NOAEJLeHUL IMO020 NOHAMUIL.

ITomauany, mokKa wu3ydaloTCcs MOpocTreimiue QYHKIIAU
(muHeltHAsi, oOpaTHaA MPOHOPIIMOHAJBHOCTH, KBaJpaTUYHA
W IIPp. — B HAIIell IIporpaMme 5TO MaTepuaj 7—8 KJaccos),
caeayeT OTKas3aThCsA OT (DOPMAaJILHOTO OIpeaeeHns QYHKIIUN
W OTPAHUYUTHCSA OMUCAHUWEM, He TPeOYyIOIUM 3aydynBaHUd.
Hwuuero crpamrHoro B 3TOM HET, O UEM CBUIETEILCTBYET U
ucropusd MaTeMaTuKu. MHOTMe MaTeMaTHUUecKue TeopUuu
CTPOUJINCH, PA3BBUBAJINCH M 000TAIAJNNCH BCE HOBBIMU U HO-
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BBIMU (paKTaMU U IPUJIOKEHUAMU, HECMOTPSA Ha OTCYTCTBUE
omnpeeJeHUsA OCHOBHOTO IOHATHUA 3TOM Teopuu. Tax OBLIO B
Teopun npenesoB (o O. Kowu), Tak OBLJIO B TEOPUU JI€MCTBU-
TeJbHOTO umciia. JeficTBUTEeIbHBIMU YHCJIaMU OIepPUpPOBaIU
MHOTHE BeKa, He UMesd OIIpeeseHns, U JUIIb B KoHIle XIX B.
MOABUJIOCH CPa3y HECKOJIbKO BAapPUAHTOB OIIPENEeJeHUs Aeii-
crButeabHoro uncia (P. egexkunsn, K. Beitepmirpace, I'. Kau-
TOp). MOYXHO CTPOUTH TEOPUIO, Aa’Ke JOCTATOYHO CTPOTYIO,
U OPU OTCYTCTBUHU CTPOTOTO OIpPeAeJeHUA MCXOJHOTO IOHSA-
TUS — BO MHOTHUX CJydYasx 9TO OMPABJAHO C METOAUYECKOU
Touku 3peHud. Onpemenernre PyHKIIUU B MIIKOJEe HEOOXOIMNMO
BBECTH TOTZA, KOT/Ia YUYEHUKU HAKOIAT JOCTATOYHBIN OIBLIT B
OIIEpUPOBAHWHU BTUM MNOHATHEM. B Haleil mporpamMMme 3TO
mpegycMoTpeHo B Hayajsie 9 kjacca. Ha aTo onpeneneHue Mbl
U ommpaeMcs B Kypce aiure6pbl M HavaJ MaTeMaTHYECKOTO
aHasusa 10-11.

2) ITocmenenHnoe 66edeHue 6 nNpPozpammy ceoiicme
QYHKYULL, nNO0NeHAUUX USYHEeHUIO, HA PA3AUYHBLLX YPOBHAX
cmpozocmu.

Ilepeuncaum Te cBoiicTBa (PyHKIMII, KOTOPHIE HA TOM
WJIA UHOM YPOBHSIX CTPOTOCTU M3YUAIOTCS B PA3IMUYHBIX pas-
IeJiax IMIKOJBHOT'O Kypca ajredopbl: 00acTh OIIpe e/ IeHnsd, 00-
JIaCTh 3HAYEeHUHN (PYHKINU, MOHOTOHHOCTD, YETHOCTD, IIEPUO-
IUYHOCTH, HEMPEPBIBHOCTh, BBIMYKJOCTH, OTPAHUYEHHOCTD,
9KCTPEeMYyMbl, HanboJIbIllee U HaMeHbIIlee 3HaUeHus, gudde-
peHiupyemMocTb. EcTecTBeHHO, yuuTesell Bcerma OeCIIOKOSAT
TPHU BOIIpOCA:

— KaKWUM M3 9TUX NOHATHUIN HYXXHO IaTh B IIKOJIE TOY-
HOe oIpeJiejieHre, a KaKue JOCTATOYHO OIMCATh Ha HATJIALHO-
UHTYUTHUBHOM Myu paboyeM ypOBHE;

— KakK ¥ KOTJa JAaBaTh TO WJUW MHOe (popMaJIbHOE Ompe-
JIeJieHue;

— ecJIM TOYHOe OIIpejiesieHe BBOAUTCA TO3Ke IepBUY-
HOTO HCHOJIb30BAHUSA IMOHATHUS, TO KAKOBBI IIPOIIEIEBTUKA U
IVHaMUKa Pa3BUTHUSA COOTBETCTBYIOIETO MOHATUA?

ITU BOIPOCHI JajIeKO He mpasaHble. [yiaBHas merogmue-
cKasd OImMOKa — IOABJIeHNEe YKa3aHHBIX CBOMCTB (GYHKIIUI B
OoJiee My MeHee ITOJHOM O0O'bEME IMMPaKTUUYECKU OJHOBPEMEH-
HO mpum uadyueHuu TeMbl «VccaemoBaHme (PYyHKIIUI C IIOMO-
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IIbI0 IIpou3BogHOM» B 10—11Kgaccax, 4TO BBI3LIBAET IIOHSIT-
Hble 3aTPYAHEHUs y yualmuxcs (um3-3a nmepemsObITKa MHMOP-
Manuu). ITO U Iegarormyeckasa ommubka. [lejo B ToM, UTO
KasKIbIH YUMTEJb peajiiu3dyeT B CBOEH IeJarornyecKoi mes-
TeJbHOCTU Pas3JMWYHbIe IPOTPAMMbI: HHTepeca, MaMsaTH, Pas-
BUTUA U T. A. Cpen HUX 3HAUUTEJIbHOE MECTO 3aHUMaeT IIPo-
rpaMMa pasBUTUA peum (BKJOYAOINAas, B YaCTHOCTH, IIpa-
BUJIbHOE yIIOTPebJieHre TePMUHOB MaTeMaTUUeCKOTo A3bIKa).
He cinenyer 3a6bIBaTh, UTO B pPeaabHOM KU3HU YIIOTPEOIeHUE
OomIpeneEéHHBIX TEPMUHOB B PeUN CO CMYTHBIM X MOHHUMAaHI-
eM YacTO IIPeJINeCTBYeT IIOJHOIIEHHOMY IMOHMMAHUIO, KOTO-
poe IPUXOAUT HOCcJjie IPUBbIKAHUA K TepMuuaM. [losTomy MbI
cumTaeM He TOJbKO BO3SMOYKHBIM, HO U ITOJE3HBIM yIIoTpebJe-
HUe IMKOJbHUKaMU, HaUMHAs ¢ 7 KJjlacca, TaKUX, HallpuMep,
TePMUHOB, KAK «HEIIPEPhIBHOCTh PYHKIINN», «HAUOOJbIIIEe U
HaVMeHbIllee 3HaUeHnsA QYHKINN», 0e3 3HAHUSA CTPOTUX Ma-
TeMaTUYeCKUX OIPeAeIeHUN 3TUX MOHSATHUI, UTO U CAEJAHO B
HalreM yuyeOHUKe «AJjredopa-7». B 8 Kiiacce Ha HaTIAOHO-UH-
TYUTUBHOM YPOBHE MbI BBEJIU ITOHATUS BLIOYKJIOCTH U OTpa-
HUYeHHOCTH (pyHKIuu. VI ToabKo B Kypce aaredpel 9 Kiaacca
mocJie HaKOIJIEHUS COOTBETCTBYIOIIETO OIBITA MbI BBIXOAUM
Ha GOPMAJLHBIN YPOBEHb ONpeIeieHns TAKUX MOHATHI, KaK
«OTPAHUUYEHHOCTh (PYHKIMMN», «HAWMEHbLIIIee 1 HAMOOJIbIIIee
3HaueHUs (PYHKIIUK Ha IIPOMEXKYTKe» W T. A. EcTecTBeHHO,
B yuebHUKax aJd 10 u 11 KaaccoB Bce OIIpee/ieHns, N3BeCT-
Hble M3 Kypca aJre0pbl OCHOBHOI IITKOJIbI, HATIOMUHAIOTCA U
I00aBJIAIOTCS TaKMe CBOMCTBa, KAK HEIPepPbIBHOCTDL, Audde-
PEeHIIUPYEMOCTD 1 9KCTPEMYM (PYHKITHUU.

ITpuBeném TabIUIy «CTPATErMy U TAKTUKW» UBYUEHUS
cBoOIicTB QPYHKIIMII B HaIllleM Kypce aiareopsl maasa 7—11 Kiac-
coB. Cmpamezus ompeneiasieT BpeMs BBeIeHUS ITOHATHUS
(kJyacc), a makmuka — (GopMUpPOBaHUE YPOBHEIl CTPOTOCTHU
IpeIbABIeHUs MOHATUS. B TabauIle IPUHATHI YCJIOBHEIE 000-
sHaueHusi: H — 5TO 3HAYUT, YTO COOTBETCTBYIOIIEE CBOMCTBO
GYHKIINY BBOOAUTCA Ha HATVISAHO-UHTYUTUBHOM ypoBHe; P —
9TO 3HAUUT, UTO CBOMCTBO (PYHKIIMU M3ydyaeTcs Ha pabouem
YpOBHe, Ha YPOBHE CJOBECHOTO OMMCAHUS, He 3aTrHAHHOTO B
KECTKYIO (hOPMATIBbHYIO KOHCTPYKINI0; @ — os3HauaeT (dop-
MaJIbHOE OIIpelejieHre CBOMCTBA.
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Knacc
CBoWcTBO

7 8 9 10
O6nacTb onpeaeneHuns H P (o) ()
s o mpomemye. | M| P | o | o
MOHOTOHHOCTb H P > (]
HenpepbiBHOCTb H H H P, ®
OrpaHuU4yeHHOCTb — H, P (0} (O]
BbinyknocTtb — H H H
O6nacTb 3Ha4YeHuM — H, P ) (0}
YéTHOoCTb — — (o} (]
MNepunoanyHoCTb — — (o} 0]
OnddepeHumpyeMocTb — — — H
OKCTPEMYMbI — —_ — )

YuureiBas, uTo yuamiuecsa 7—9 KjgaccoB 00Jiee BOCIPI-
UMUYUBBLI K HOBBIM MaTeMATUUYECKUM HOHATHUAM (IIpeacras-
JIEHHBIM XOTsI ObI B OBHAKOMUTEJbHOM ILJIaHE), YeM ydJalllu-
eca 10-11 kmaaccoB, MBI BCe CBOMCTBaA (PYHKIUII, KaKue
OBIJIO MOJKHO, II€epeHecJr B OCHOBHYIO IIKOJY; B cTaplieil
IIKOJIe BIIEPBBIE HMOABJIAIOTCSA JUIID ABA CBOMCTBA QYHKIIUI
(uz 11).

3) A moHMMaHUA yUaIlUMHUCA Kypca ajreOpbl U Ha-
yajl MaTeMaTUYeCKOro aHajan3a B I[eJIOM IIpPeXKIe BCEero BaiK-
HO, YUTOOBI OHU IIOJHOIIEHHO YCBOWJIM HEePBUUYHBIE MOMIEJIU
(byHKIII®). ITO 3HAYUT, UTO HYKHO OPraHM30BATh UX Jesd-
TEJIBbHOCTD 110 M3YUYEHUIO TOM MJAM MHOU (PYHKIUU TaK, UTOOBI
paccMOTpeTh HOBBIII 00BEKT (KOHKPETHYIO MaTeMAaTUUYECKYIO
Moeab — (PYHKIIUI0) CHCTEMHO, C Pa3JIUUYHBIX CTOPOH, B pas-
HBIX CHUTyalluaX. B TO Ke BpeMs He MOJKHO CKJAaIbIBATbCS
OIIyIlleHre Habopa CJAYYaWHBIX CIOYKETOB, PAa3JIUYHBIX IJIs
PasHBIX KJaccoB (PYHKIIUI, 3TO CO3MaCT CUTYaAIlUI0 AUCKOM-
dopra B o0yueHuu. BosHuKaeT MmeToguueckas npobjgemMa BbI-
JleJIeHUs B CUCTEME YIIPaKHEeHUH 10 N3YUYEeHUIO0 TOTO WU MHO-
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ro kjacca QyHKOUN UHBAPUAHMHO020 A0PA, YHUBEPCASLbHOZO0
0aa 1100020 Kacca QYHKYUIL.

B mammnx yueOHMKAX TaKoOe AAPO0, NMHBAPUAHTHOE OTHO-
CUTEJBHO KJiacca (PyHKIIUNA, COCTOUT U3 IIECTU HallpaBJIeHUA
(KOMIIOHEHTOB):

e TpadpuUecKoe peIleHre ypaBHEHWU (cucTteM ypaBHe-
HUI, HEPAaBEHCTB);

e OTHICKAHWE HaAMOOJIBIIIETO0 M HAWMEHBIIIETO 3HAYEeHUH
GYHKIIMY HA 3aJaHHOM TIPOMEIKYTKE;

e mpeoOpasoBaHue rpadUKOB;

e (PYHKIIMOHAJIbHAA CUMBOJIUKA;

e KYCOUHO-3aJaHHbIEe (DYHKIIUU;

e UTeHUe rpaduka.

Yuaruecsa mOCTEIEHHO ITPUBBIKAIOT K TOMY, UTO KaKoOi
Obl HOBBIA KJiacc (DYHKIMH OHW HU U3yYyajaW, B CHCTEME
yIIpaskHeHU# 00A3aTeJIbHO OyAyT yIpakKHEeHUs, PaccpemoTo-
YeHHbIE 110 YKa3aHHBIM ItecTu 6Joxam. O0pasHo BeIpAXKasch,
9TO MIECTh KPACOK, C IIOMOIILI0O KOTOPHIX M3yuaeMas MaTeMa-
THYecKas MOAeJb — (PYHKIMSI — CTAHOBUTCA €MKOI, IeJIb-
HOUW, TOHATHOM, KpacuBoil 1 npuBbIuHOUN. Co3naérca adderT
IPEeCKa3yeMOCTH AeATeJIbHOCTHU, YTO JIeJIaeT COBMECTHYIO pa-
00Ty yumuTeasa U yUeHNKA Ha YPOKe JOCTATOYHO KOMQOPTHOIA.

PackpoeM wMeToAMYecKHe OCOOEHHOCTH KaKAOTO U3
YKa3aHHBIX HAIIPaBJIEHUM.

I'paguueckoe peurenue ypasHeHuil.

I'padpuueckuii (nam, TouHee, QyHKIIMOHAJIbHO-Tpaduue-
CKUII) MeTOJ PellleHuA YPaBHEHUH IOJI’KeH, Ha HaIl B3IVIAL,
Bcerga OBITH IIEPBBIM U OJHWM W3 TJVIABHBIX IIPU PEIIeHUN
ypaBHEHUH 00X TUIIOB. Heymo6cTBa, CBA3aHHBIE C IPUMe-
HeHUeM Trpa)UuecKoro MeToza, KaK IIPaBUJIO, CO3AAI0T TY
IpoOJIEMHYIO CUTYyaIlWio, KOTOpPas IMPUBOAUT K HEOOXOAMMO-
CTH OTBICKAHUS aJITOPUTMOB aHAJIUTUYECKUX CIIOCOOOB pelre-
HUS ypaBHEHUs. ITa uAes IIPOXOIUT Y HAC KPACHOU HUTBHIO
uyepes BeCh IIKOJBHBIN KypcC ajareOpbl M HadyaJ MaTeMaThnue-
CKOT'O aHaJIMn3a.

Yro maé€r aTOT METON MJId M3YUYEeHWs TOU MJIN HUHOU
dpyurnuun? OH IPUBOAUT YUeHMKAa K CUTyalluu, Kormga Ipa-
PuK pyHKIUU CTPOUTCA He paau rpadura, a AJd pelleHUusd
OIPYTo# 3amaum — MJId pellleHud ypaBHeHUA. I'padpuk QyHK-
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IUU CTAHOBUTCSA He UeJblo, a cpedcmaeom, IIOMOTAIIIM pe-
IIXATL YPaBHEHHE. ITO CIOCOOCTBYET WM M3YUEHUIO0 (PYHKIIUH,
U JIUKBUJAIIMN TOT'O HEIIPUA3HEHHOI'O OTHOIIEHUA K PYyHKIM-
AM U rpaduKaM, KOTOpoe, K COMKaJIeHUI0, XapaKTepHO IJda
TPagUIIMOHHBIX CIIOCOOOB OPraHM3aIlNU U3YUEHUS Kypca aj-
reOpbl B 00IITe0O0pas3oBaTeIbHON IIIKOJe. B Hammmx y4uyeOHBIX
mocoOuAX rpapuuecKuil crrocod pelleHus ypaBHEHUA Hpak-
TUYECK! BCerfa IIPeAIecTByeT aHAJUTHUUECKUM CIIocobaMm.
Yuamirecss BBIHYKAEHBI IIPUMEHATDH €ro, IIPUBBIKATh K HEMY
Y OTHOCHUTBCS KaK K CBOEMY IIePBOMY IIOMOIIHUKY (OHHU, 00-
pasHo BBIpakasch, OoOpeueHbl Ha APY:KOy C rpaduyecKuM
MEeTOZOM), HMOCKOJIbKY HUKAKHX APYTAX IPHUEMOB peIleHUs
TOTO WM WHOTO ypaBHEHUS K STOMY BpPEeMEHHU He 3HAaIoT.
OmbIT IOKAa3bIBAET, UTO I'PapUUeCcKUil MeTO I PelleHus ypaB-
HEHUHN UM HPaBUTCHA, OHM YYBCTBYIOT €T0 II0JIEBHOCTH U Kpa-
COTY W B TO K€ BPeMs OIIYIIAlT MPO0JeMHOCTh CUTYAI[UH,
BBI3BBAHHOU HEHANEXKHOCTHIO 3TOT0 METOHa PeIlleHUus YypaBHe-
HUA.

OmuickarHue HauboOsbUWLEZ0 U HAUMEHbULeZO0 3HAYEeHUlL
QYHKUUU HA 3a0AHHOM npomMedcymre.

Hauwunas ¢ 7 Kjacca MBI IIpeajaraeM ydaIlluMCs 3ama-
HUS TAaKOTO TUIA: HAaWTU HauOOJbIllee W HaWMeHbIIlee 3HaUe-
HuA QyHKOUM y = 2x + 3 Ha orpedke [1; 3]. IIpenmonaraercs,
YTO ydYalluecs IIOCTPOAT Trpadmr JAuHEWHOU GQyHKIIN
y = 2x + 3, BBIeNAT YacTh rpaduka Ha orpeske [1; 3] u mo
rpadury HaliayT HanboJblllee U HAUMeHbIlIee 3SHAUeHU ST PYyHK-
nuu. B uém MeTogmMUuecKasi IleHHOCTDL IIOLOOHOT0 3alaHmna?

Bo-nepBrIx, 9TO HOBas «uUrpa» ¢ PyHKIuei, Korga rpa-
UK HYyKeH He caM II0 cebe, a IJisI OTBEeTa Ha BOIIPOC 3aJauyu
(omaTs rpa@uUK — He IleJb, a CPEJICTBO).

Bo-BTOpPBIX, cAaMU TOTO HE OCO3HABAs, ydaIlllecs MPHU-
BBIKAIOT K OIIEPUPOBAHUIO «IBYXKBAHTOPHBIM», T. €. JOCTA-
TOYHO CJIOKHBIM MATEMATHUYECKHM IIOHATHEM, BOCIIPUATHE
KOTOporo TpedyeT KaK ONpeAeJEéHHOU IIOATOTOBKHU, TaK U
OIpeeIEHHOTO YPOBHS MaTeMaTUYECKON KYJbTYPHI.

IIpeobpasosarue zpaduros.

Hauunnmasa c 8 Kiacca Kakas Obl PYHKIIUA HI MU3yYaJach,
IMKOJbHUKAM IIpeAjiaraeTcs B CHUCTeMe YIpPaKHEeHUI BBITIOJ-
HUTH TO WJIM MHOEe IIpeoOpasoBaHue rpaukia.
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DPYHKYUOHANLHAA CUMBONUKA.

Kak Tosbko B 7 Kjacce IOABUTCA 3amuch y = f (x), mo-
JIe3HO TIIpejAJjiaraTh ydallUMcs IIPUMepPbl, HalleJeHHble Ha
0CO3BHAHNE CMbICJIa 9TOH 3alUCH, IPUMEPHI Ha PYHKI[MOHAb-
HYI0 CUMBOJUKY. OTIBIT ITOKA3bIBAET, UTO IMTKOJBHUKU YACTO
He MOTYT, HalIPpUMepP, MCCIeoBaTh (PYHKIIMIO Ha YETHOCTh He
IOTOMY, UTO He 3HAIOT OIIpeAeIeHMUA YETHOW MJAN HEUYETHOI
(PYHKIUI, a IOTOMY, YTO He IIOHUMAaIOT cMbIcja 3amnucu | (—x).
Hepenko yualuecss MCIBITBIBAIOT 3aTPYAHEHUS C MIPOU3BOJ-
HOU TaKJiKe M3-3a UMCTO TeXHUYECKUX TPYAHOCTEN: He ITOHU-
MaloT cMbIcja 3anucHu [ (x + Ax) 1 BCJIeICTBLE 3TOTO HE MOTYT
COCTABUTHh BBIpAKEHUE [IJId HpupaineHus PyHKIUN gaKe B
IOCTATOYHO MPOCTBIX CJHyYAsIX. JOTO O3HAUAET, UTO COOTBET-
CTByIOIIas paboTa He ObLiIa IpoBeAeHa yuuTeseM B 7—9 Kiac-
cax. IlosToMy cumTaeM MOJIEBHBIM BKJIOUATh B YUYEOHUKU U
3alaUHUKN 3aJaHUsS CJAEAYIOIero TUuma: AJA QYHKIIUNA
y=71(x), tme f (x) = 2x%2 — 5x + 3, natvitu f (a — 1), f (a + 2),
f (3a), f (5x), f (-x), 8f (x), f (x*) m . m.

Kycouno-sadannvie QYHKYUU.

Ja mpaBUIbHOTO (DOPMUPOBAHUA Y yUaIIuXca KaK ca-
MOTO HMOHATUA (PYHKIIUU, TaK U IPEACTABJICHUSI O METOH0JIO-
TUYECKOIl CYIIIHOCTH STOTO IIOHATHUS, IIOJE3HO AejIaTh TO, UTO
0 HeJJaBHEr0 BPEMEeHU OTCYTCTBOBAJIO B OOJIBIITUHCTBE IITKOJIb-
HBIX yYeOHMKOB, O UEM 3a0bIBAIOT M aBTOPHI MHOTOUMCJIEH-
HBIX METOOUUYECKUX peKoMeHzanuii. Peub ugéT o paccMmorpe-
HUU KYCOUHBIX (DYHKI[UH, T. e. PYHKIINI, 3aJaHHBIX Pa3JIUU-
HbeIMU (popMyJlaMid Ha Pas3HBIX MOPOMEKYTKax o0JacTu
omnpeaesneHusi. Bo MHOrUX cjaydasiX MMEHHO KyCOUHbIe (PyHK-
UM SBJSIOTCS MaTeMaTUUYECKUMU MOIeIAMU PealbHbIX CHU-
ryanuii. Mcooab3oBaHue TaKUX (PYHKIIUI CIIOCOOCTBYeET IIpe-
OJIOJIEHUIO OOBIYHOTO 3a0JY:KIeHUS YUeHNKOB, OTOMKIECTBIISA-
OIMUX (QYHKIIUIO TOJBKO C €€ aHAJIUTHUUECKUM 3aJaHueM B
BUJe HeKOoTOopoii ¢dopmynabl. B camom gese, uToOBI 3amaTh
PYyHKIUIO, HAmZ0 yKasaTh 00JiacTh e€ ompexesaenuss D (f) u
yKasaThb ONpaBujo f, IO KOTOPOMY KaKIOMY 3HAUEHUIO X U3
mMHOKecTBa D (f) comocraBasieTcsa onpenesiEHHOe 3HAUEHUE Y.
Ecau yuaruecsa uMean aejio ¢ GyHKIIUAMU, 3aJaHHBIMU aHAa-
JUTUYECKN ONHOU (popMyJioi, 3aJaHHBIMU C IOMOIIBIO T'pa-
PpuKa U 0COOEHHO 3aJaHHBIMU Pa3JIWUYHBIMU (POPMYyJIaMMU Ha
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Pa3HBIX TPOMEKYTKAaX, TO OHU Jierde BOCIPUMYT Ty TOH-
KOCTBb, KOTOPAasl CONEP:KUTCS B ompeneeHUU («IpaBujo f»);
MeHee BePOATHO IIPU 3TOM UM OTOKIECTBJIEHNE UMM «IIPpaBUJIa
f» ¢ «popmyioii f». Mcmosb3doBanue KYCOUHBIX (PYHKIIUI TO-
TOBUT KaK B IIPOHEIeBTUYECKOM, TaK M B MOTHUBAIIMOHHOM
IJIaHe IOHSATHE HeIpepbIBHOCTU. Vcmoib3oBaHMe HAa YpPoKax
KYCOUHBIX (DYHKITHII JaéT BO3BMOMKHOCTh YUNTEJIIO CAeJaTh CHU-
cTeMy yIpaKHeHUi 0ojiee pasHOOOpasHoii (UTO OueHb CcyIIle-
CTBEHHO [JIs TOAAepP:KaHusA WHTepeca K IpeaMery y oOyda-
€MbIX), TBOPUECKOI (MOKHO HPEeIJOKUTHh YUAIUMCA CAMUIM
KOHCTPYUPOBATh IIpuMepbl). OTMETMM ¥ BOCHUTATEJIbHBINA
MOMEHT: 9TO BOCIIMTAHUE YMEHUSA IPUHATE pellieHre, 3aBUCA-
1Iee OT MIPaBUJIbHOII OPUEHTHUPOBKU B YCJIOBUSAX, 9TO U CBOE-
obpasHas 3CTeTHKa — OIleHKAa KPacoThl Irpa@MKOB KYCOUHBIX
GYHKIINI, TPEeIIOKEeHHBIX PA3HBIMU YUeHUKaAMMU.

Umenue epadura.

B cucreme ynpasKHeHUII MbI PeryJApHO IIpeajaraem
yJaImiumMcs He TOJbKO MOCTPOUTHh U IPOUYUTATh rpadur GpyHK-
U1, HO U II0 3alaHHOMY IrpadKy BOCCTAHOBUTH aHAJIUTHUE-
cKoe 3amanHue (PYHKIuU. BooOIe mepexon OT OAHOTO BHAA
MaTeMaTH4Yeckoii wmogeau (aHaauTuuecKas, rpaduyeckas,
BepOasbHadg) K IPYyTrOMY IIPOUCXOAUT Y HAC B CUCTEMe YIParK-
HEHUH peryJspHo.



Mporpamma no anreé6pe

M HaYaslaM MaTeMaTU4eCKOro aHanausa
ana 10-11 knaccosB

o0l eoO6pa3oBaTe/bHbIX YYpeXaAeHUN

CopaepxaHue Kypca anre6pbl U Hayan
mMaTtemMmaTuyeckKoro aHanausa 10-11 knaccosB
(6a30Bbl YPOBEHD)

10 Knacc

Tpuronomerpuueckue PyHKIINN

YucnmoBasa OKPYKHOCTb. UucioBasg OKPYIKHOCTb B KO-
opauHaTHON miockocTu. CUHYC, KOCUHYC, TAHTeHC, KOTaH-
resc. TabiwuyHble 3HAYEHUSA TPUTOHOMETPUUECKUX (DYHK-
nuii. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO U CJIEH-
cTBUA U3 Hero. Tpuronomerpuueckue QyHKIUU YUCIOBOTO
U yrJoBOTO aprymeHToB. PyHKIuUmM y = sin x, y = cos x,
y =tg x, y = ctg x, ux cBoiicrBa u rpadpuku. Ilepuonuu-
HOCTh TpPUTOHOMeTpHUUecKuX GQyHKNuii. IIpeodpasoBaHusa
rpadmKOB TpUTOHOMETPpUUecKuX GyHKHuii. Ob6pamHas
dynryus. O6pamHuble mpuzoHomMempuieckue QYHKYUU, ux
ceollcmea u 2papuru.

TpuroHoMerpuyecKue ypaBHEeHUS

ApKKOCUHYC, apKCHUHYC, apKTaHIeHC, apKKOTAHTEHC
yucia. IIpocreiiniue TpuroHoMeTpuuecKkue ypaBHeHus. Me-
TOABI PEIeHUA TPUTOHOMETPUUECKUX YpaBHeHUU. PeweHue
npocmeiiuiux mpuzoHoOMempuUieCKux HepaseHcms.

IIpeo6pasoBanue TPUTOHOMETPUUYECKUX BBHIPAKEHHUI

®opmysbl npuBeaenusa. CUHYC, KOCUHYC, TAHTEHC CyM-
MBI M PA3HOCTU apryMeHTOB. @OpMYyJbl ABOMHOIO apryMeHTa
¥ HOHMKeHUs creneHu. [IpeobpasoBanme CyMMbl TPUT'OHOME-
TpuuecKUX QPyHKIMI B Ipou3BeJeHME.

Crenenu u kopHu. Crenenusie (hyHKIUU

dyuxnua y =Y x, eé cpoiicrBa u rpadpur. CsoiicTBa
KopHel n-ii crenenu. CreneHsb ¢ JOOBIM PAIlMOHAJBHBIM II0O-

19



kasaresaeM. IIpeo6pasoBaHye UppanOHAJIbHBIX BBIPAMKEHUH.
Uppannonanbubie ypaBHeHusi. CremeHuble (GYHKINH, HUX
cBoiicTBa U rpad)uKuU.

IloxazareapHble u JorapudmMmuueckne QPyHKIUHN

IloxasarenbHada (pyHKIMA, €€ cBoiicTBa U rpadpur. Huc-
Jo e. IlokasaTesibHBIE YpaBHeHUA U HepaBeHcTBa. Jlorapudm
yuciaa. Jlorapupmuueckas PyHKIMA, €€ CBOMCTBA U I'padUK.
Hecaruunsiii gorapudm. Harypanwuswiit sorapudm. OcHOB-
HBIe cBoiicTBa JorapudmoB. IIpeobpazoBaHue Jorapudmude-
CKUX BbIpasKkeHUu. Jlorapupmuueckme ypaBHEHUA W Hepa-
BeHcTBa. Ilepexon kK HOBOMY OCHOBaHUIO Jiorapudma.

BeposTHOCTSB, CiryuyaiiHbIE COOBITH S,

cJIydaWHbIE€ BeJIMUNHBI

ITosTopenue. Pemienue 3agau Ha TaOJIUUYHOE U rpaduue-
CKOe TIpeacTaBJIeHUEe NJaHHBIX. VCcIIoIb30BaHME CBOWCTB U Xa-
PAKTEPUCTUK YMCJIOBBIX HAOOPOB: CPEIHUX, HAaMOOJIBIIIEr0 1
HauMMeHBIIIero 3SHaUYeHudA, padMaxa, aucuepcuu. Pelenue 3a-
Iadu Ha oIpeaesieHle YacTOThl M BEPOATHOCTh COObITUII. BbI-
YUCcJIeHre BePOATHOCTEN B ONBITAX C PABHOBO3MOYKHBIMU dJI€-
MEeHTapHbIMHK HcxomaMu. PelieHue 3agad ¢ IpUMeHeHUEeM
KomMOmHaTOpuKu. PellieHre 3amay Ha BBIYNCJIEHNE BEPOATHO-
CcTell He3aBUCUMBIX COOBITUM, IPUMeHeH1e (DOPMYJIBI CJI0Ke-
HUA BEPOATHOCTE.

BeposarHocTu ciaydYadHBIX CcOOBITHI. BuHOMHAIbLHBIE
Koo puiimernTel. Popmysa 6mHomMa HpeioToHa. BumoMmainb-
Hoe pacupernenenue. Cxema Bepuysiu. [[ucKpeTHble caydaii-
Hble BeJIWUYMHBLI X WX TaOJUIBI pacipeneneHuii. JucsosvLe
xapaxkmepucmuku OUCKPemHbLX CAYUAUHLX 6CJUYUH.

11 Knacc

JJIeMeHTHI TeOPHH TIPeaesioB

YucaoBble mocjaemoBaTeabHOCTU. IloHsmue npedesa
4uca060il nocaedosamenvrocmu. Ilpeden Qyrnkyuu Ha Oec-
Koneunocmu. Ilpeden pynrkyuu 6 moure. Ilpupanienue apry-
meHTa. IIpupamenne pyERINNT.

IIpousBoguas
3amaun, IPUBOAAINNE K IIOHATHUIO MPOM3BOAHOM. IIpo-
u3BogHas PYHKIIUN B TOuKe. 'eoMeTpruuecKuii 1 GpusnIeCcKuin
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CMBICJ HTPOU3BOAHOM. [loHATHE O HEIPEePBhIBHBIX (QYHKIIUAX.
IIpaBuna guddepeniupoBanusa. IIpou3BogHBIE 3dJaeMeHTap-
HBIX (pYyHKII. YpaBHEHUE KacaTeJbHOI.

Hccnenoanue (pyHKIMIT ¢ MTOMOIIBIO TTPOU3BOTHOM

UccrnemoBanue sjieMeHTAPHBIX (PYHKIIMI Ha MOHOTOH-
HOCTb U SKCTpeMyMbl. HaxoikIeHre HamOOJBLINIEro W Hau-
MEHBIIIer0 3HAYeHUN (QMYHKINU C IIOMOIIbIO IITPOM3BOIHOI.
ITocTpoenue rpa@uUKOB MYHKIINUI ¢ IIOMOIIHIO ITPOU3BOAHBIX.
IIpuMeHeHVEe TPOU3BOLHON IIPU PeIIeHur 3agad.

ITepBooOpasHass u WHTErpaI

ITepBooGpasnas. I[IpaBuiia OThICKAHUS TEePBOOOPA3HBIX.
IlepBoOOpasHblie saeMeHTaApPHBIX (GyHKIIUI. Ilmomans KpuBo-
anHeliHon Tpamnenuun. @opmyaa Hreiororna-Jleiiouuma. Ompe-
IeJIEHHBIM MHTerpaJji. BelumcaeHue ILIONiafeil IJIOCKUX (Pu-
I'yp U 00'bEMOB TeJI BpallleH’s ¢ IOMOIIbI0 MHTerpaJa.

HenpepsiBHbIe pacnpe/ieieHNs BepPOATHOCTEN.

3aKOH 0OJBIINX YHCEJ

TeomeTpusa u BepoATHOCTH. PaBHOMEpPHOE paclipemeie-
Hue. ITpuban:xkenus B popmyJie Bepuyanu. HopmansHoe pac-
npenesenne. CiaydaiiHble BeJMUYMHBI 1 3aKOH OOJIBIIMNX YU-
ceJI.

YpaBHeHHUS M HEPABEHCTBA

PaBHocuibHBIE 1 HEPABHOCUJILHBIE YPaBHEHUA U Hepa-
BeHcTBa. OCHOBHBIE METOABI PeIleHnsa ypaBHeHU. CrucTeMbl
ypaBHeHuii. Pelntenue HepaBeHCTB ¢ OMHOI mepemMeHHOI. He-
pasencmea ¢ modynamu. HppayuonasvHble HepageHCcmEd.
Ypasnenusa, cucmemovr ypasuernuii ¢ napamempom. Terxcmo-
8vle 3a0aiu.



MpumepHbie pe3ynbTaTbl 0Gy4eHUs

Beinycknuk Hayuntesa B 7—11 Kiaccax (I MCIOJIB30-
BaHUA B IIOBCEIHEBHOM JKU3HU U 00eclieueHusI BOSMOYKHOCTH
MIPOAOJIKeHUA 00pa3oBaHUA):

JJIeMEeHTHI TeOPHMH MHOSKECTB U MaTeMaTHYeCKOM

JIOTUKH

e OmepupoBaTh Ha 0a30BOM YPOBHE IIOHATHUAMU: KOHEU-
HOe MHOYKECTBO, dJIEMEHT MHOYKECTBAa, IOJMHOYKECTBO, IIepe-
ceueHUe 1 00beIUHEHNE MHOKECTB, UMCJIOBbIe MHOYKECTBA Ha
KOOPAMHATHOM IIPAMOI.

e HaxomuTs mepeceueHume u oObequHEHNE IBYX MHO-
JKeCTB, IIPeACTABIEHHBIX IrpaUeCcKU Ha YMCJIOBOM IIPAMOI.

e CTpouTh Ha YMCJIOBOH IIPAMOUN HMOJIMHOMKECTBO YMCJIO-
BOT'O MHOKECTBA, 3aJaHHOE IIPOCTEeHIITUMU YCIOBUAMMU.

e OmepupoBaTh Ha 0a30BOM YypPOBHE IOHATUIMMU: YT-
Bep:KAeHNe, OTPUIlAHNE YTBEPIKACHUA, UCTUHHBIE U JOKHBIE
YTBEP)KIOEeHUA, IPUUYNHA, CJIEICTBUE, YaCTHBIA caydail obIe-
IO YTBEPKAEHUA, KOHTPIPUMED.

o PacmosHaBaTh JIOJKHBIE YTBEPIKAEHUA, OMNOKYU B pac-
CYKAEHUAX, B TOM YUCJE C WCIOJb30BaHWEM KOHTPIPUME-
poB.

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memos:

e Mcmosb30BaTh YMCJIOBbIEe MHOMKECTBA Ha KOOPAMHAT-
HOM TpPAMOI I/ ONMCAHUWSA PealbHBIX IIPOIeCCOB U sABJe-
HU.

e IIpoBOAUTEL JIOTUYECKMNE DPACCYKIEHUS B CUTYAI[UAX
IMOBCEIHEBHOM JKU3HU.

JelicTBUTEIbHBIE UNCJIA U BHIPAKEHUA

e Onepuposars Ha 0a30BOM YPOBHE IOHATUSIMU: IIeJI0€
YKCJIO, PAIMOHAJIBHOE YMCJIO, AEHCTBUTEJIbHOE YKUCIIO.

e OmepupoBaTh Ha 0a30BOM YPOBHE IIOHATUAMU: OOBIK-
HOBeHHAas APO0b, JecATHUYHAsS APO0b, IPUOJMIKEHHOE 3HaUe-
HUe YHCJa, YacCTh, HOJIS, OTHOIIEHNE, IIPOIEHT, IOBBIIIIEHIE
U IOHM)KeHNe Ha 3aJaHHOe YHCJIO IIPOIEeHTOB.

e BuImoaHATh apudMeTHUYeCKUe MeMCTBUS C IeJbIMU U
pamuonanbHbIMU yncjaaMu. CpaBHUBATH paljMoOHAJIbHBIE YKC-
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Ja Mexxay coboii. HaxonuTh 3HAUeHUS YUCJIOBBIX BhIpasKe-
HUH 1 ajarebpanvecKUX BHIPAYKEHUN IPU 3aJaHHbIX 3HAUCHU-
AX TepeMeHHBIX.

e OmepupoBaTh HA 0A30BOM YPOBHE HOHATUAMU: KOPEHb
HaATypPaJIbHOM CTEeNeHU M3 YHNCJIA, CTEelIeHb C PalHuOHAJIbLHBIM
moKasareJjieM, Jiorapu@M dmcaa.

e M300pakaTh TOUKAMHU Ha YMCJIOBON HPAMOI IeJible U
pamuoHaJabHBIE UKCJa, IleJble CTeeHU UKCeJ, KOPHU HaTy-
paTbHOM CTemeHW U3 YHCeJ, JOrapu(MBbI UKCEJT B TPOCTBIX
cayJaax.

e OmeHuBaTh U CPAaBHUBATL C PAI[MOHAJbHBIMHU UHCJIA-
MU 3HAUYEeHUA IIeJIbIX CTEIeHeH Uuces, KOPHEeH HaTypaJIbHOI
CTeleH!U M3 YUceJs, JIOTapu(pMOB UKCeJ B IPOCTHIX CIAYYATX.

e OmepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU TPUTO-
HOMETPUUECKAA OKPYIKHOCTD, JJINHA AYTY YUCIOBOU OKPYIK-
HOCTH.

e COOTHOCUTH IJIWHY AYTU YHCJIOBOM OKPYIKHOCTH C Me-
PO COOTBETCTBYIOIIETO IleHTpajlbHOTO Yyrya. llepeBoauThb
rpagycHyo Mepy ayru (yrjia) B paglaHHYIO M Ha00OpPOT.

e M300pakaTe HA YMNCJIOBOM OKPYIXHOCTH OCHOBHLIE
TOYKM, HAXOAUTDH MEeKAPTOBBI KOOPAUMHATHI STUX TOUYEK, COOT-
HOCHUTH UX C CUHYCOM M KOCHMHYCOM COOTBETCTBYIOIIIETO YWC-
Ja. Mcmosb30oBaTh JUHUIO TAHTEHCOB JJIA M300parkeHus TaH-
TeHCa YUCJa, TPUHAAJIEKAIETr0 YNCJIOBOH OKPYKHOCTH.

e OmeHwBaTh 3HAKU CUHYyCa, KOCUHYyCa, TAHTeHCA U KO-
TaHTeHca TOYEK UMCJIOBON OKPYsKHOCTU.

e HaxomuTh TpUTOHOMETPHUUYECKNE 3HAUEHUSA UNCEJI B
TaOJINYHBLIX CIyUYadX.

e OmepupoBaTh Ha 6a30BOM YPOBHE IIOHATUAMU: apKCHU-
HYC, apKKOCHUHYC, apKTaHTeHC I apKKOTAHTeHC YHncja. Y MeTh
BBIUMCJIATH 3HAUEHUS apKQOPYHKIIUHA B TaOJIUUYHBIX CAyUaASIX.

B noscedne8Holl #U3HU U NPpU U3YyYeHUU Opyaux yieo-
HblLX npedmemos:

e BBITTOTHATL BBIUYMCJIEHUS IPU PEIeHuU 3aJau IpaK-
THUYECKOT0 XapaKTepa.

e BBIDIOMHATH IPAKTUUECKUE PACUETHI C MCIOJIb30BAHM-
eM TIPpU HeoOXOAWMOCTU CIPABOYHBIX MATEPUAJIOB U BBIUUC-
JIUTEJbHBIX YCTPONCTB.
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e CooTHOCUTH peasibHbIE BeJIUUYNHBI, XapPaKTEePUCTUKU
00'BbEKTOB OKPY:KaIOIIell TeliCTBUTEIbHOCTU C UX KOHKPETHBI-
MU YUCJOBBIMHU 3HAUEHUSIMHU.

e Mcmoap30oBaTh METOAbl OKPYIVIEHUSA, IPUOIUIKEHU U
MPUKUAKY IIPU PeIIeHUN MPAaKTUYEeCKUX 3ajadu IT0BCEIHEB-
HOU JKU3HU.

Pynruun

e OnepupoBarh Ha 6a30BOM ypOBHE IOHATUAMU: 3aBU-
CUMOCTH BEJUUYUH, (QPYyHKIIUA, apTyMeHT U 3HaueHUEe (PyHK-
UK, 0o0JIaCTh ompenesieHUA M 00JacTh 3HaAUeHU (PYHKIIUU,
rpa(puKk 3aBUCUMOCTU, TpadPuk (QYHKIMU, BO3pacCTaHUE U
yObIBaHUE QYHKIIMM Ha YMCJIOBOM IIPOMEXKYTKE, HAauOOJbIIIee
U HaMMeHbIllee 3HaUeHNEe (PYHKIIMY Ha YMCJIIOBOM HPOMEKYT-
Ke, UéTHad U HeueTHasaA QYHKIUU, Iepuoanudeckas QyHKIUA,
Hyan (PYHKINU, TPOMEKYTKU 3HAKOIIOCTOSTHCTBA.

e OnepupoBark Ha 6a30BOM YPOBHE HOHATUAMMU: IIPA-
Mas ¥ oOpaTHas IPOMOPIMOHAIBLHOCTD, JUHeHHadA, KBaapa-
TUYHas, CTelleHHas, Jorapudmuyeckas M IIOKasaTeJbHas
(QYyHKIIUU, TPUTOHOMeTpUYecKue PyHKIIUN.

e PacmosunaBaTh rpa)uKm »dJeMeHTAPHBIX QYHKIIUI:
IPAMOM 1 00pPaTHOM MPOIIOPIIMOHATLHOCTH, JUHEHHOM, KBaji-
pPaTUYHOM, CTEeNEeHHOU, JiorTapu(pMUUecKoll M IIOKa3aTeJIbHOMN
(GYyHKIUI, TPUTOHOMETPUYECKUX (DYHKITUHA.

e CooTHOCUTH rpaduuecKoe W aHAJIUTUYECKOEe 3aJaHUSI
9JIeMEeHTapPHBIX PYHKITUHA.

e HaxomguTh mo rpadpury NpuOIMKEHHO 3HAYEHUS
(GYHKIIMY B 3aJaHHBIX TOUYKAX.

e OnuceIiBaTh 1o TpauUKy cBoicTBa (GYHKIUI (UUTATH
rpapuk).

e CrpouTh rpauKm; IEePEeUYUCJIEHHBIX 3SJeMeHTapHbIX
DYHKIUH.

e OcyIiecTBIAATh NapalJIeJbHBIN ImepeHoc TrpaduKoB
(DYHKIIUH B KOOPAWHATHON MJIOCKOCTH.

JJIeMeHThI MaTeMaTHUYeCKOTO aHAJIN3a

e OmepupoBaTh Ha 6a30BOM YPOBHE IIOHATUAMU: ITPOU3-
BOgHasA (DYHKIIUM B TOUYKe, KacaTejJibHad K rpaduky (QpyHK-
MUY, TPOU3BOAHAS (PDYHKI[UU.
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e OnpenenATh 3HAUEHVE NPOUBBONHON (PYHKIIMU B TOU-
Ke o mM300pakKeHnI0 KacaTeJbHOU K rpadguky, IIpOBEIEHHON
B DTOU TOYKeE.

e ITonuMaTh 9KBUBAJIEHTHOCTDb HOHATUI: 3HAUEHUE IIPO-
M3BOMHON B TOYKe, YIIOBOH KO0a(h@MUIMEHT KacaTeJbHOI B
TOUYKe, TAHTeHC yIjla HaKJIOHA KacaTeJbHOW B TOYKe, CKO-
pocTb maMeHeHUA QYHKIIUU B TOUKE.

e Haxomuth ypaBHeHUE KacaTeJIbHOM.

e HccrnemoBaTh (PYHKIIUIO HA MOHOTOHHOCTB W 9KCTpeE-
MYMBI C IIOMOIIIBIO ITPOM3BOJHOM.

e HaxoguTh HauMeHblllee W HamWOOJIbIIlee 3HAYEHUSA
GYHKIINY Ha 3aJaHHOM OTPe3Ke ¢ IIOMOIIbI0 TPOU3BOIHOM.

o IlpumenaTs Gopmyasl u npasuia AuddepeHITnpPoBa-
HUS dJIeMeHTapPHBIX QYHKIIUHN, UCIIOIb3Yys CIPABOYHbIE MATe-
puamb.

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux nped-
Memos:

e ITonbaysich rpadpuKamMu, CpaBHUBATH CKOPOCTU BO3-
pacrauusd (pocTa, MOBBIIIIEHUS, YBEJIUUEHUA U T. II.) UJIU CKO-
pocTu yobIiBaHUs (MIageHUA, CHUMKEHUS, YMEHBIIIeHU U T. I1.)
BeJIUUUH B PeaJbHBIX IPOIleccax.

e CooTHOCHUTH rpaduKMU peaJbHBIX IIPOIECCOB U 3aBUCHU-
MOCTEe¥ C MX ONMUCAHUSAMU, BKJIIOYANOIIUMU XapaKTEePUCTUKU
CKOpoCTU mM3MeHeHUs (OBICTPBIA POCT, IJIABHOE HMOHUKEHUEe
U T. II.).

e Hcnonp3oBaTh rpa@uKu peasbHBIX IPOILECCOB JJIS pPe-
IITeH U HEeCJIOKHBIX IIPUKJIAAHBIX 3a/1a4, B TOM YKCJEe OIpee-
JIss 1o Tpad@uKy CKOPOCTH X0/a mpoIllecca.

YpaBHeHUA U HEPABEHCTBA

e BBITTOTHATL paBHOCUJIbHBIE TTPEOOpPa30BaHUA IIPU pe-
IIIeHNY YPABHEHUN 1 HEPABEHCTB.

e Pemars JguHelHBIE, KBaJApaTHbIe U IPOOHO-paIlMo-
HaJIbHbIE YPAaBHEHUSA U HEpAaBEHCTBA.

o Pemate mpocTeiilnivne TPUTOHOMETPUUECKNE ypaBHEe-
HudA. Pemrats TpUroHOMeTprUYeCcKUe ypaBHEHUS METOIOM 3a-
MeHBI IePEMEeHHOU M Pa3JIO’KeHWeM Ha MHOXKuTeau. Pemrartnb
OTHOPOJAHBIE TPUTOHOMETPUUECKE YPAaBHEHUA IIEPBOI U BTO-
poii cTeleHm.
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e Pemrare mpocreiinue mokasaTesJbHBIE W Jorapudmu-
YyecKUe ypaBHEHUsS U HepaBeHCTBA. PelaTh mOKasaTeJIbHBIE
u sorapuMruUYeCcKre YPDAaBHEHUA U HEPABEHCTBA, CBOLAIIMECSA
K KBaJAPaTHBIM.

e Pemrars mppamnuoHasbHble YPaBHEHUA.

o Pemmate HeCJIO}KHBIE CHUCTEeMbl YPaBHEHUH U Hepa-
BEHCTB.

B noscedHesHOl HUSHU U NPpU U3YUeHUU Opyzux npeo-
Memos:

e Hcnonp3oBaTh ypaBHEHUA U HepaBeHCTBA IIPU pellle-
HUU 3a7ja4 Ha IPYyTUX IIpegMeTax.

e YMeTh OIleHUTh U NHTEPIPETUPOBATD IIOJIYUEeHHBIH pe-
3yJabTaT.

e Hcnonp30oBaTh ypaBHEHUSA W HepPaBEHCTBA KaK MarTe-
MaTUYEeCKNEe MOAEJM IJis OMUCAHUA PeaJbHBIX CUTYyaAIMH U
3aBUCUMOCTEN.

To:xgecTBeHHBIE TPEOOPa30BAHUS

e BeIDONIHATL HpeobpasoBaHUA IIEJBIX, APOOHO-PAaIlO-
HAJbHBIX BBIPDAKEHUI UM HECJIOMKHBIX BbIpAKeHUIl, comepsKa-
IUX PAgUKAaJIbI.

e BBITOTHATL HECJIO0XKHBIE HpeobpasoBaHUA Jorapud-
MUYECKUNX BBIPAKEHUU Ha OCHOBE CBOMCTB Jiorapudma.

e BBITOTHATH TOXKAECTBEHHBbIE IIPeOOPa3OBAHUSA TPUTO-
HOMETPUUYECKUX BBIPDAXKEHUN ¢ UCIoIb30oBanmueM GopmyJa (oc-
HOBHOTO TPUTOHOMETPUUYECKOTO TOKIECTBAa, (DOPMYJI CYMMBbI
U PasHOCTU apryMeHTOB, ABOMHOTO apryMeHTa, 3aMeHbI CyM-
MBI IPOU3BEACHUEM ).

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memos:

e BBIMTOTHATH TOXKIECTBEHHbIE IPE0OPa30BaHUA IPU Pe-
IIIeHNH 3aa4 Ha APYrUX IpeaMeTax.

CraTHCTHMKA U TEOPUSA BEPOATHOCTElH, KOMOMHATOPHUKA

e YMeTh MOJIb30BATHCSA OCHOBHBIMU ONMCATEIHLHBIMU Xa-
PaKTepUCTHUKaMM YHUCJI0BOrO Habopa; MOHATHEM I'eHepaJbHaA
COBOKYIITHOCTBH U BBIOOPKA M3 He€, MCII0JIb30BaTh IIPOCTeHIIIe
pemIaroIniye IpaBuia.

e BuIUmMCIATH BEPOATHOCTH COOBITUI HA OCHOBE ITOACUE-
Ta YMcjia UCXOL0B, B TOM YHCJIE C IIOMOIIIbI0O KOMOMHATOPUKN.
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e MmeTs mpencTaBieHUE O OUCKPETHBIX U HEIIPEePHIB-
HBIX CJIYUaWHBIX BEJIUMUMHAX W PACHpPEIeJeHUsIX, O He3aBUCHU-
MOCTHU CJIyYalHBIX BEJIUYUH.

e MmeTws mpescTaBiieHUE O MAaTEMATUYECKOM OXKUJTAHUU
U OUCIIEPCUU CIYUYAUHBIX BEJIUYNH.

e ImeTs mpencTaBiieHWEe O HOPMAJIBHOM pacIipeesie-
HUU ¥ IPUMePax HOPMAaJbHO PACHPENEJEHHBIX CIyYallHBIX
BEJIMYUH.

e ITonumaTh CyTh 3aKOHA OOJBIITNX YKUCEJT W BBIOOPOU-
HOTO METOJa M3MEPEHUS BePOATHOCTEMN.

B noscedne8HnOl JHU3HU U NPpU U3YHeHUU Opyzux nped-
Memos:

e OmeHMBATh U CPABHUBATH B IPOCTHIX CIAYYASAX BEPOAT-
HOCTH COOBITHII B peajbHOUN JKU3HU.

e HuraTh, COIOCTABJIATH, CPABHUBATH, MHTEPIIPETUPO-
BaTh B IPOCTHIX CJyYadAX peasJbHbIEe JaHHBIE, IPEICTaBJIEH-
HbI€ B BUJe TabJuIl, 1uarpaMm, rpa)mKoB.

TexcroBbie 3amaun

e PemmaTh HecJIOJKHBIE TEKCTOBBIE 3aJaull PasHBIX TH-
IIOB.

e AnanuaupoBaTh ycjioBue 3agauu. ONuCHIBATH pPeasib-
HbI€ CUTYAI[UH C IIOMOIIbI0 MAaTEeMATUUYECKUX MOJeJe.

e IloHMMAaTh U MCHOJB30BATEL AJIS PEIleHUsI 3a4aUn MH-
dopmarIinio, IIpeaCTaBIeHHYI0 B BUAe TEKCTOBOM M CHUMBOJIb-
HOM 3amucu, cxeMm, TabJInIl, TuarpaMm, rpauKoB, PUCYHKOB.

e JleiicTBOBATH II0 AJTOPUTMY, COAEPIKAIIEMYCS B yCJIO-
BUU 3aJaYl.

e Vcmonp30BaTh JIOTHYECKUE PACCYKIAEHUSA IIPU pelle-
HUU 3aJaYu.

e PabGoraTh ¢ M30BITOUHBIMHU YCJOBUAMI, BBIOUpas U3
Bcell mH(poOpMaIuu JaHHbIe, HEOOXOAMMbIe IJId PeIleHus 3a-
Jaum.

e OCyIIecTBIATh HECJIOMKHBINA IIepedbop BO3MOKHBIX pe-
IIIeHUW ¥, BLIOUPAaA 13 HUX OIITUMAJIbHOE II0 KPUTEPUIM, chop-
MYJHUPOBAHHLIM B YCJIOBUM.

e AHamm3mpoBaTh M HNHTEPIPETHUPOBATH IIOJYUEHHBIE
pellieHnsa B KOHTEKCTEe YCJIOBUSA 3aJauM, BLIOMPATh PeIleHusd,
He IPOTHBOpeUYallie KOHTEKCTY.
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e Pemrare 3amaum Ha pacuyéT CTOMMOCTHU MOKYIIOK, yC-
JIyT, TIOE3I0K U T. II.

e Pemrath Hecsio:KHBIE 3aJauu, CBSIBaHHBIE C JOJEBBIM
ydyacTueM BO BiafeHUU (GUPMOIi, IPEeATPUATHAEM, HEIBUKUI-
MOCTBIO.

o Pemmats 3agaum Ha IPOCTHIE IPOIEHTHI (CUCTEMBI CKH-
IOK, KOMHCCHUM) W HA BBIYUCJIECHUE CJIOMKHBIX IIPOIIEHTOB B
PaB3JIIMYHBIX CXeMaX BKJIAJIOB, KDEJUTOB U UIOTEK.

e Pemrare mpakTuUecKme 3ajauu, TPEOYIOIME WMCIIOJb-
30BaHUSA OTPUIATEJBbHBIX UKCEJ: Ha OIpeeeHe TeMIepary-
pBI, ompefiesieHre MOJOKEHNS Ha BPpeMeHHOI ocu (mo HaIei
9pPbI W TOCJIe), Ha ABUKEHNEe NeHEeXHBIX CcpeacTB (mpuxon/
pacxon), Ha ompeaeseHne INIyOUHbI/BbICOTHI U T. II.

e Hcmoap3oBaTh MOHSATHE MacIiTaba I HAXO0MKIEHUS
paccTodHUI W AJIMH Ha KapTax, IJIaHaX MECTHOCTHU, IJIaHaxX
IIOMeII[eHU M, BEBIKPOKAaX, Ipu padboTe Ha KOMIbIOTEPE U T. II.

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memos:

e Pemrarh HecsIOKHBIE TPAKTUYECKUE 3a/1aUM, BOBHUKA-
[OIlMe B CUTYAI[UIX MOBCEIHEBHOM KU3HU.

BuinyckHuk noaywum 603MOMCHOCMb HAYHLUMBCA
8 7—11 kanaccax (05 pa3zsumus MblUACHUS, UCNOJLb308AHUSL
8 N0BCEOHEeB8HOU HUZHU U 00eCNeUeHUs B03MONCHOCU YCneul-
H020 NPoO0osHceHUsL 00pA308AHUS NO CNEUUALbHOCMAM, He
CBA3AHHLIM C NPUKJIAOHLIM UCNOAb308AHUEM MAMEMAMU-
Ku):

JJIeMeHTHI TeOPUMH MHOSKECTB U MaTeMaTHYeCKOM

JIOTUKH

e OmepupoBaTh MOHATUAMU: KOHEYHOE MHOYKECTBO, dJje-
MEHT MHOJKeCTBa, IIOAMHOKECTBO, IIepeceueHrne u oobeauHe-
HUe MHOYKECTB, UNCJIOBbIE MHOKECTBA HA KOOPAUHATHON IPs-
MO#1, OTPE30K, MHTEePBaJ, IOJYUHTEPBAJI, IIPOMEKYTOK C BBI-
KOJIOTO! TOUKOI, rpapuuecKoe IIpeicTaBJIeHE MHOMKECTB Ha
KOOPAUHATHOU ITIJIOCKOCTH.

e OmepupoBaTh NOHATUAMU: YTBEPIKIEHUE, OTPUIlAHUE
YTBEPIKIEeHUsSI, UCTUHHBIE U JIOJKHBIE YTBEPyKIAEHUA, TPUUU-
Ha, CJIeACTBUE, YaCTHBII cJayuaii OOIIero yTBEep:KIeHIsd,
KOHTPIIPUMED.
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o IIpoBepATHL NPUHAIIEIKHOCTD 3JIeMEeHTa MHOYKECTBY.

e Haxomuth mepeceueHnue u o0’befUHEHNE MHOYKECTB, B
TOM YHCJe IPeACTaBJIeHHBLIX rpadUuecKr Ha YMCJIOBOI Ips-
MOM 1 Ha KOOPAMHATHOM IIJIOCKOCTH.

o IIpoBOoguTE MOKa3aTeJIbHBIE PACCYKIAEHUA IJA 000-
CHOBAHUS MUCTUHHOCTU YTBEPKICHUI.

B noscedne8HOll HUHU U NPU U3YUeHUU Opyaux nped-
Memoa:

e Vcnonp30BaTh UMCIOBBIE MHOXKECTBA HA KOOPAWHAT-
HOU IIPAMOM M Ha KOOPAMHATHOI MJOCKOCTH JJIsI OIMCAHUSA
peanbHBIX IIPOIECCOB U SIBJICHU.

o IIpoBOAUTH MOKa3aTeIbHBIE PACCYIKIAEHUSI B CUTYAIlU-
AX TOBCETHEBHOI KM3HU, MPU PEIIeHuHu 3amad u3 IPYTUX
IpeIMeTOB.

JdelicTBUTEIbHBbIE UNCJIA U BBIPAKEHUS

e CBOOOAHO OIIEPUPOBATH MOHATUAMU: I[eJI0e YHCJIO, Pa-
IIUOHAJTBbHOE YMCJIO, MPPAIMOHAIbLHOE UHNCJIO, AEHCTBUTENb-
HOE YHCJIO.

e CBOOOAHO OIIEpPUPOBATH HMOHATUAMUN: AEJIUMOCTb UM-
ceJi, OOBIKHOBEHHAsS APO0b, AecATUUYHAS APOOb, TPUOIUIAKEH-
HOe 3HAUeHUe Yucja, YacTh, HOJA, OTHOIIIEHNE, IPOIEHT, 110~
BBIIIIEHNE U MIOHMKEHIE Ha 3aJaHHOe UMCJIO MPOIEHTOB.

e BeImoaHATL apudmMeTnuecKue AeicTBUA, coueTas yCT-
Hble ¥ TUChbMEHHBIe IPUEMBI, TPUMEHAS IPU HEOOXOAUMOCTU
BBIYMCJIUTEJIbHBIE YCTPOMCTBA.

e HaxoguTh 3HaueHUS UYMCJIOBBIX U ajrebpamdyecKuUx
BBIDAYKEHUI, OCYIIECTBIAA HEOOXOAMMbIe IIOJACTAHOBKU U
mpeoOpa3oBaHUA.

e OmepupoBaTh IOHATUSIMHU: UYUCIOBAS OKPYIKHOCTD,
CUHYC, KOCUHYC, TAHTE€HC Y KOTAHTEeHC UMCJa, PACIIOJOKEeH-
HOTO Ha YMCJIOBON OKPYIKHOCTH.

e COOTHOCUTH TOUYKY UHMCJIOBON OKPYIKHOCTU C II€HT-
panbHBIM yriioM. COOTHOCUTHL TPUTOHOMETPUUYECKHE 3Haue-
HUS YUCJIOBOTO U YIVIOBOTO apryMeHTOB. OCyIIecTBIATE IIepe-
XOJ OT I'PaZyCHOII MepHI yIrila K paguaHHON W HA00OpOT.

e Hcmonp3oBaTh TabJWMUYHBIE 3HAUEHUS TPUTOHOMETPHU-
YeCcKUX (PYHKIWMHI IPU BHIIIOJTHEHUU BBHIYUCIECHUN U PEIIeHUN
YPaBHEHUI U HePaBEHCTB.

29



e CBOOOAHO OIIEPUPOBATH IOHATUAMU: JOTapudM YuC-
Ja, JeCATUYHBIA U HATYPAJbHBIN JIOTAPU(PMHBI.

e BBITTOTHATH BHIYUCIEHUA C MCIOJb30BAHUEM CBOMCTB
Jorapudma.

e HaxonuTh 3HAaUeHUsA KOPHSA HATYPaJbHOUW CTEIEeHU,
CTeleHU C PaIMOHAJbHBIM MOKaszaTejieM, Jorapudma, muc-
MOJIb3YA IIPU HEOOXOAMMOCTU BBIUMCJIUTEJIbHBIE YCTPOIi-
CcTBAa.

o ITosb30OBaTHCA OMEHKON WM MPUKUIKON IIPU ITPaKTHUUe-
CKHUX pacuérax.

B noscedne6Hoil #U3HU U NpuU U3yyenuu opyaux yieo-
HbLX npedmemos:

e BBITOTHATL AeWCTBUA C YMCJIOBHIMH JAaHHBIMU TIPU
pellieHNY 3ajlay NPAKTUYECKOT0 XapaKTepa U 3alady W3 pas-
JUYHBIX O0JIacTeil 3HAHUMN, MUCIIOJIb3Ysd, IPU HEOOXOLUMOCTH,
CIIPABOYHBIE MaTepPUAaJbl M BBIUNCIUTEIbHBIE YCTPOICTBA.

e OmenuBaTh, CPpaBHUBATh U WCIIOJL30BATh IIPU pellle-
HUU MTPAKTUYECKUX 3a/1aU UYNCJIOBbIe 3HAUEHUSA PeaJIbHBIX Be-
JUYNH, KOHKPETHBIE UMNCJIOBbIE XaPaKTEPUCTUKU OOHEKTOB
OKPYsKaloIero Mupa.

DyHKIIUHN

e OmepupoBaTh IOHATHUAMUN: 3aBUCUMOCTL BEJIUYUH,
GyHKIUA, apryMeHT U 3HaueHUue QPyHKIUU, 00JacTh oImpese-
JleHUsI 1 00JIacTh 3HAUeHNI PYHKINHU, Irpa()UK 3aBUCUMOCTH,
rpaduk (GyHKIUM, BOo3pacTaHue W yObIBaHWE Ha YUCJIOBOM
IPOMEIKYTKe, HAauOOJIbIIlee ¥ HaMMeHbIlee 3HaUeHUs (PyHK-
OUY Ha YUCJIOBOM IIPOMEKYTKE, mepros QyHKIIUU, IIePUOI-
yeckasd QYHKIUSA, YETHAA U HeueéTHadA MPYHKINU, HYJIU QPYyHK-
UM, TPOMEKYTKU 3HAKOIIOCTOSIHCTBA.

e OmepupoBaTh MOHATUAMU: MpAMAasag U oOpaTHaAA IPO-
OPIIMOHAJBHOCTD, JIMHeWHas, KBaJApaTUYHas, CTeleHHAasd,
JorapudpMuyeckas u mokaszaTejJbHad QYHKIIUN, TPUTOHOMET-
puueckue pyHKIMU.

e OnpenenATh 3HaUeHUEe QYHKIWUW TO 3HAUEHUIO apry-
MeHTa IPU Pas3JINYHBIX cIIoco0ax 3amaHus QYHKIIUHI.

e CrpouTh rpad@mKm M3yYEeHHBIX (PYHKI[UI, OCYIIECT-
BJATH IIapajlJIeJIbHBIA IIepeHoC rpauKoB (PYHKI[UNT B KOOP-
OUHATHOU MJOCKOCTHU.
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e OmnuchIBaTh IO TPAPUKY U B MPOCTEUINUX CAyUaAX II0
dopMmysie cBoiicTBa (PDYHKIUII, HAXOOUTHL II0 IpadpuKy (PyHK-
MUy HanbOJbIIINEe M HAUMEHbIIIe 3HAUYeHNd.

e CrpouTh 3cKu3 rpadpumxKa QYyHKIIUU, YIOBJIETBOPSIO-
el IpuUBeAEHHOMY HAOOpPy ycJaoBUiI (IpoOMe:KYTKHU Bo3pac-
TaHuA/yObIBaHUS, 3HAUeHHe (PYHKIIUK B 3aJaHHOI TOUKe,
TOUKU SKCTPEMYMOB, aCUMITOTHI, HYJIU (QYHKIIUUA U T. X.).

e Pemath ypaBHeHUsA, HPOCTEHIINE CHUCTEMBI ypaBHe-
HUM, UCIIOJIb3YA CBOMCTBA PYHKIIUNA 1 X rpaddTKOB.

B noscedne8Holl #U3HU U NPpU U3yyeHuu Opyaux yieo-
HblX npedmemos:

e OmpenenaTs 1o rpadmKaM M UCIOJIH30BAThH JIA Pelre-
HUA TPUKJIAAHBIX 3a7aY CBOMCTBa pPeaJIbHBIX IIPOIECCOB U
3aBUCUMOCTel (HamboJIbIlIe U HAaWUMEeHbIIIne 3HaYeHUs, IIPo-
MEXXYTKU BO3PAaCTaHUA U yOBIBAHUA, IIPOMEKYTKN 3HAKOIIO-
CTOSHCTBA, ACHMIITOTHI, TOUKM mepermuba, mepuoy u T. II.),
MHTEePHPEeTUPOBaTh CBOMCTBA B KOHTEKCTE KOHKPETHOM ITpaK-
THUYECKOUN CUTyaIluu.

e OmpenenaTh IO rpauKaM IIPOCTeIHINNe XapaKTepu-
CTUKU IEePUOAUUYECKHUX IIPOIECCOB B OMOJIOTHM, SKOHOMUKE,
MYS3bIKEe, PAAUOCBA3W U T. II. (AMILIUTYA, IIePUOL U T. II.).

JJIeMEeHTHI MaTEMaTHYECKOT0 aHAJN3a

e OnepupoBaTh HOHATHUAMU: IPOUB3BOAHASA (PYHKIUU B
TOUKe, KacarejJbHad K rpapury QyHKOUU, IPOU3BOAHAA
(pyHKIIUU.

e Bprumciaars IPOMBBOLHYIO OJHOUJIEHA, MHOTIOUYJIEHA,
KBaJAPaTHOTO KOPH:A, IIPOM3BOJHYI0 CYMMbI (DYHKITHN.

e BrIunuciaaTh NPOU3BOAHBIE 3JIeMEeHTAPHBIX QYHKIUY 1
X KOMOWHAIIUI.

e UccrmemoBaTs B IPOCTEUIINX CJaydYaAsAX (QYHKIIUU HaA
MOHOTOHHOCTh, HAXOAWUTh HAWOOJBININE U HAUMEHBIINE 3HA-
yeHUA PYHKIUH, CTPOUTH I'PaPMKM MHOTOUJIEHOB U IIPOCTEH-
IMIUX ParuoHAJIBHBIX (PYHKIOUI ¢ MCIOJIb30BaHUEM allapara
MaTeMaTUYecKOTro aHaln3a.

B noscedne6Hoil #U3HU U NpU U3yyerHuu opyaux yieo-
HbLX npedmemos:

e PemraTe mpukJagHble 3ama4yu o Ouosoruu, GUIUKeE,
XUMUU, S9KOHOMUKE U APYT'UM IIpeIMeTaM, CBsABaHHBIE C HC-
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cjeqOBaHNEM XapPaKTEePUCTUK PeabHBIX IIPOIECCOB, HAXO0MK-
JIeHrneM HanOOJbIINX ¥ HANMEHbBIINX 3HAUEHHNI, CKOPOCTU U
YCKOPEHUS U T. II., MHTEPIPETUPOBATDH IIOJYUYEHHBIE PEe3yIb-
TaThI.

YpaBHeHUS U HEPABEHCTBA

e Pemrare pammoHasibHBIE, TOKa3aTeJbHbIE U JIOTapUD-
MUYeCKVe ypaBHEHUS W HEePaBEHCTBA, WpPpPAI[MOHAJbHBIE U
TPUTOHOMETPUUECKNE YPABHEHUSA U WUX CUCTEMBI, IPOCTEH-
e TPUTOHOMETPUUYECKNEe U MPPaIlMOHAJIIbHbBIE HEPABEHCTBA.

e Hcnonp30BaTh METOABI pPeIlleHUA YPaBHEHUH: IIpUBe-
leHVe K BUAY «IIPOU3BEJIeHWE PABHO HYJIIO» WU <«YACTHOE
PaBHO HYJIIO», 3aMeHa IIepeMeHHBIX.

e Vcnonp30BaTh METOJ] MHTEPBAJIOB AJIA PEIeHUS He-
DaBEHCTB.

e Ncmonp3oBaTh rpapuuecKuii MeTOHd OJIA IIPUOIUKEH-
HOTO PeIlleHUsI YPaBHEHUN U HEePaBEHCTB.

e N300paskaTh Ha YHUCJIOBON OKPYKHOCTU MHOKECTBO
pelIeHui IIPOCTEUINUX TPUTOHOMETPUYECKUX YPABHEHUHA U
HEePaBEHCTB.

e BrimonHATE 0TOOP KOpHEN ypaBHEHUI WJIN PeIleHuit
HEPaBEHCTB B COOTBETCTBUM C JOTOJHUTEIbHBIMHU YCIOBUAMU
U OTPAaHUYEHUAMU.

B nogcedHne8HOll HU3HU U NPU U3YYeHUU Opyzux yueo-
HblX npedmemos:

e CocTaBisATh W peliaTh ypaBHEHUs, CUCTEMbI ypaBHe-
HUW ¥ HepaBeHCTBa NPU PeIleHuU 3aJay APYTUX YUeOHBIX
IpeIMeTOB.

e Vcnonp30BaTh ypaBHEHUs U HepaBeHCTBA AJISI IIOCTPO-
eHUA U WCCJHENOBAHUSA IMPOCTEHINUX MATEMATUYECKUX MOJe-
Jiell peaJIbHBIX CUTyallMil MW NPUKJIATHBIX 3a1ad.

e YMeTh MHTEPIIPETUPOBATH MOJYUEHHBIN IIPU PEITeHU N
ypaBHEHHSA, HEPABEHCTBa WJIM CUCTEMbI Pe3yJabTaT, OIeHU’-
BaTh ero IIpaBAoIlofo0ue B KOHTEKCTEe 3aJaHHON peabHOIl
CUTyalluy UV NPUKJIATHON 3aJauu.

TosxaecTBeHHbIE MPeo0pPa3oBaAHUA
e BBITTOTHATH TOXKIECTBEHHBIE TPEOOpPa30BaHUA PAIlUO-
HAJIbHBIX U UPPAIMOHAJbHBIX BBEIPAXKEHIIA.

32



e Brimonaare npeo6pasoBaHuA JiorapuGMUUECKUX BbI-
pakeHUl, WCIOJb3ysd OIlpefesieHUe Jorapudma, OCHOBHOE
JorapudMuUecKoe TOXKAECTBO, CBOMCTBA JioTapu(MOB.

e BrimonmHATE TOXKAECTBEHHBIE IPeoOpa3sOBaHUSA TPULO-
HOMETPUUYECKUX BHIPAKEHUI C MCIOJIb30BAHUEM TPUTOHOME-
TpudeCcKux (popmy.

B noscednesnoil #us3nu u npu usyienuu opysux yueo-
HbLX npedmemos:

IIpuMeHATH TOXKIECTBeHHbIe IIpeoOpasoBaHUs IIPU pe-
IIeHUY 3a/lau Ha APYTUX IpeJMeTax.

CraTHcTHKA U TEOpUA BEePOATHOCTEIA,

KOMOMHATOPHKA

e mers mpencraBjieHure 00 YCJIOBHON BEPOATHOCTH U
0 IIOJIHOY BEPOATHOCTH, IPUMEHATHh UX B PEIlleHNU 3a7ad.

o MeTs mpencTaBieHre 0 Ba*KHBIX YACTHBIX BUIaX pac-
npefeJeHUd 1 IPUMEHATh X B PEIIeHUN 3aJad.

o MeTh mpencTaBieHNe O KOPPEIANUN CAYUAaHHBIX Be-
JUYUH, O JINHEHON perpeccun.

B nogcedHe8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memoa:

e BBIUMCIATHL MM OIEHWBATH BEPOSITHOCTU COOBITUII B
peanbHOI KU3HU;

o BpIOUMpAaTh MOAXOAAINIE METOABI ITPEACTABIEHUA U 00-
PaboOTKM JaHHBIX.

e YMeTh peIraTh HeECJIOKHBIE 3aJaul Ha MTPUMeHeHUe
3aKOHA OOJBIIMNX UMCEJ B COIMOJOTWH, CTPAXOBaHWM, 31pa-
BOOXPaHEeHNM, obecieueHNN 6€30IMaCHOCTY HACEJeHUA B Upes-
BBIUAMHBIX CUTYAIIUAX.

TexcroBbie 3amaun

e Pemmath 3amaum pasHBIX THUIIOB, B TOM UYHCJIE 3a4adn
MHOBLIIIIEHHON TPYLHOCTH.

e BriOupaTh onNTHMAJLHBLIII METOHA pPeIIeHusd 3amaduu,
paccMaTpuBas pasinduHbIe METOMIbI.

e CTpouTh MOZEJb PeIleHusd 3a4auu, IIPOBOAUTH JOKAa-
3aTeJIbHbIE PACCYKICHIA.

e Pemmmatpy 3amaum, TpeOymoline Iepedbopa BapHUaHTOB,
IIPOBEPKU YCJIOBUI, BHIOOPA ONTUMAJILHOI'O Pe3yabTara.
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e AHanu3upoBaTh U MHTEPIPETUPOBATH PE3YJIbTATHI B
KOHTEKCTe YCJIOBUA 3aZlaull, BHIOMPATDH PEIeHUA, He IPOTHU-
BOpeyaIye KOHTEKCTY.

o IlepeBoguTh IIpU pelIeHUHM 3amaduu WHOOPMAIUIO U3
OXHOM (DOPMBI B APYTYIO, UCIOJIb3YHA IIPU HEOOXOAMMOCTH CXe-
MBI, TaOIUIIbl, TPadUKU, AUATPAMMEI.

B nogced0He8HOl HUSHU U NPU U3YUeHUU Opyzux npeod-
Memos:

e Pemats mpakTmuecKue 3ajauu W 3aJauy U3 APYTUX
IIPeIMEeTOB.



TemaTuyeckoe njaHMpoBaHue

10 Knacc

Tema, ocHOBHOEe copepaHue

Kon-Bo
yacoB

MoBTOpeHue Kypca anrebpbl 7—9

TpuroHomeTpuyeckue GyHKUMU

Y70 TaKoe 4yucoBas OKPYXHOCTb. YMCNoBas OKPYKHOCTb

Ha KOOPAMHATHOW MIIOCKOCTU. [lyrn Ha YUCIOBOM OKPYXKHOCTH.
CHWHYC M KOCHUHYC. TaHreHC 1 KoTaHreHc. TpuroHomeTpuye-
CKMe QYHKLMKU YUCNIOBOrO aprymeHTa. TpMroHoMeTpuyecKkme
GYHKLMKM yrnoBoro aprymeHta. ®yHKUMA y = sin x. PyHKUMA
y = cos x. PyHKUMK y = tg x, y = ctg x. [oHATME oBGpaTHOM
dYHKUMK. PYyHKLMA y = arcsin x. PYHKUMA y = arccos X.
PYyHKUMK y = arctg x, y = arcctg x

23

TpuroHomMeTpU4YeCKUe ypaBHeHUs

PelleHue ypaBHeHUS cos x = a. PelleHne ypaBHeEHUA

sin x = a. PeweHune ypaBHeHus tg x = a, ctg x = a. lpo-
cTeNwme TPUroHoOMeTpUYeCcKne ypaBHeHus. [lBa OCHOBHbIX
MeToAa peLleHUs TPUrOHOMETPUYECKUX ypaBHeHU. OQHOpPOoA-
Hble TPUrOHOMETPUYECKUE YPaBHEHMS

11

OcHOBHble dOpPMybl TPUTOHOMETPUMN

dopmynbl npuBeaeHns. CUHYC U KOCUHYC CYMMbl M Pa3HOCTU
aprymMeHToB. TaHreHC CyMMbl U pa3HOCTU apryMeHToB. Pop-
My/ibl ABOMHOI0 aprymeHTa. ®opMysbl MOHUKEHUS CTEMEHW.
[Mpeo6pa3oBaHnsa CyMM TPUTOHOMETPUYECKUX GYHKLUIN B
npov3BeaeHuns

10

CteneHn n KOpHU. CTeneHHble PyHKUUKU

CTeneHHble PyHKLUMKN C HaTypalbHbIM Nnokasatenem. CteneH-
Hble GYHKUMKM C OTpULaTENbHbIM LieNblM NoKa3aTtenem. ®yHK-

una y = Y x, eé cBoWcTBa v rpaduk. CBOMCTBa KopHei n-i
cTeneHu. NMoHaTue cTeneHun ¢ NobbiM paLMoHanbHbIM NOKa3a-
Tenem. [peobpaszoBaHne nppaLMoHanbHbIX BbipaxeHun. Cte-
NeHHble GYHKUMKU, UX CBOMCTBA M rpaduKm

13
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Orxonuanue

Kon-Bo

Tema, oCHOBHOE copaepKaHue
yacoB

NMokasaTtenbHble U Norapupmmyeckne GyHKLUU

Moka3zaTenbHas GpyHKLMA, €€ CBOMCTBa U rpaduK. Yucno e. 22
PyHKUMS y = e*. [oKa3aTenbHble ypaBHeHUs. [oKka3aTesb-
Hble HepaBeHcTBa. NoHATMe norapudma AeNCTBUTENBHOIO
yucna. Jlorapudmuyeckas dyHKLMSA, e€ cBOWCTBA M rpadumK.
CsonctBa norapudmoB. HaTypanbHble norapudmbl. Jecatmy-
Hble norapudmebl. Jlorapudmndeckne ypaBHeHus. Jlorapnd-
MUYECKME HepaBeHCTBa. *CucTeMbl MOKa3aTeNbHbIX M fora-
pudMUYECKUX ypaBHeHU. Nepexos K HOBOMY OCHOBaHWIO
norapudma

BeposiTHOCTb, cily4yaiHble cOObITUS, Clly4ailHble BE/TUYUHDI

BeposiTHOCTK cnydanHbiX CO6bITUW. BUHOMMWaNbHbIE KO3DPU- 11
LUMeHTbl. BUHOM HbtoToHa. BUHOMMWaNbHOE pacnpeaenexHue.
Cxema bepHynnu. [IMCKpeTHbIEe CnyYanHble BEUYUHBI U UX
Tabnuubl pacnpegeneHunn. ¥*4YncnoBble XxapaKTepUCTUKN ANUC-
KPETHbIX CMly4aiHbIX BEUYNH

MToroBoe noBTOpEHME 6

Hmozo: 102

11 Knacc

Kon-Bo

Tema, ocHOBHOEe copepaHue
HYacos

dnemMeHTbl Teopuu Npeaenos

Yucnosble nocnefoBaTeNibHOCTU. MoHATUE Npefena YMCNOBOK 9
nocnegoBatenbHocTh. MNpenen GyHKUMN Ha GECKOHEYHOCTH.
Mpenen GyHKUMKM B ToUKe. MpupaleHne aprymenTa. Mpupa-
LeHne PyHKLUMH

MpousBoaHas

3agayu, NpuBOAALLME K MOHATUIO NponssoaHon. Onpeaene- 19
Hue npousBoaHoin. Mpasuna guddepeHumpoBaHus. YpaBHe-
HWe KacaTenbHOM K rpaduKky GyHKunn. IuddepeHumnpoBaHune
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Orxonuanue

Tema, oCHOBHOE copaepKaHue

Kon-Bo
yacoB

anreébpanyecknx GyHKUuMn. AnddepeHunpoBaHne TpUroHo-
MeTpUYecKnx GyHKUMIN. JuddepeHunpoBaHne nokasaTesib-
HbIX 1 norapudmMmyeckmux GyHKLUM

UccnepoBaHne GyHKLUIA ¢ MOMOLLbIO MPOU3BOAHOMN

[MpmeHeHWe Npon3BOAHOM ANs UccnefoBaHui GyHKUMIA Ha
MOHOTOHHOCTb. [TpMeHeHne NponM3BOAHOM AN UccneaoBa-
HUN QYHKLKUM Ha 3KCTpeMyMbl. [puMeHeHne Npon3BOLHOM
NS NOCTPOEeHUs rpadpuKkoB GyHKLUMK. NpUuMeHeHne Npons-
BOJHOM AN HAXOXAEHMSA HaUMeHbLIEro n HanbonbLIero 3Ha-
YEHWN HenpepbiBHOW QYHKLIMM Ha NMpOMEXyTKe. 3ajayum Ha
HaxoXAeHWe HauMeHbL KX U HaubOoNbWNX 3HAYEHUIN BENUYUH

16

MepBooGpa3Haa M MHTerpan

Y10 TaKkoe nepBoobpa3Has byHKUMK. [MpaBuia oTbiCKaHus
nepBoo6pasHbIX. 3ajayun, NpuBoOAsLLME K NMOHATUIO onpeae-
NEHHOro uHTerpana. OnpefenéxHoln nHTerpan. NpumeHeHve
onpeaenéHHOro UHTerpana Ans Bbl4MCNEeHUs naowanen nno-
CKUX duryp. *MpumeHeHne onpeaenEHHOro nHTerpana ans
Bbl4MCIEHUS 06BHEMOB TeN BpaLLeHUs

12

HenpepbiBHblEe pacnpeaeneHuss BEPOATHOCTEN. 3aKOH GObLUMX YUCeN

[eomeTpus U BepoATHOCTb. PaBHOMEpPHOE pacnpegeneHue.
[Mpnénuxenus B dopmyne bepHynnu. HopmanbHoe pacripene-
nexve. Cny4yanHble BEIMYUHBI U 3aKOH BOMbLIMX YUCEN

9

YpaBHeHuUs1, CUCTEMDI ypaBHeHMVI, HepaBeHCTBa

PaBHOCUNIbHbIE U HEPABHOCU/IbHbIE YpaBHEHMS. OCHOBHbIE
METO/bl PeLeHns ypaBHEHMN. CUCTEMbI ypaBHEHUI. PelweHne
HepaBeHCTB C OJHON NepeMeHHon. ¥*HepaBeHCcTBa ¢ Moay-
nem. *MppaumoHanbHble HepaBeHCTBa. 3afjaqu ¢ napameTpa-
MW. *¥*TeKCcToBblEe 3aaa4u

25

MToroBoe noBTOpEHME

12

Hmoeo:

102
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