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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamMMel N0 AMCHUIUIMHE «AJnreOpa M Havala aHaiau3a» paszpaboTaHa B
cootBeTcTBUU ¢ [IpumMepHOIi nmporpaMmoii OCHOBHOTO 001Iero oOpa3zoBaHus O MaTeMaTHKE, C
yuéToM TpeOoBaHMU (enepatbHOT0 KOMIOHEHTa TOCYAapCTBEHHOTO CTaHJapTa OOIIero
00pa3zoBaHMs, 1 OCHOBaHA Ha aBTOPCKO# nporpamme nuaum [11.A. AnmumoBsa.

Janunas paboyasi mporpamma opueHTHpoBaHa Ha yvanuxcs 10 - 11 kimaccoB u peanusyercs
Ha OCHOBE CIEAYIOIUX TIOKYMEHTOB:

1. denepanbHbli TOCYZApCTBEHHBIM 0O0pa3oOBaTENbHBIA CTaHIAPT CpexHEro oOIIero
obpazoBanus (I[Ipukaz MunoOpHayku PD ot 6 okTsa6pst 2009 1., Ned413; nmpunoxkeHue ot
17 mas 2012 ., Ne413).

2. Ilporpamma nns  oOmeoOpa3oBaTeNbHBIX — YUYpeKIeHUW: Anrebpa uW  Hadana
MareMaruuyeckoro anaimza st 10-11 kimaccos, cocraButens T.A. Bypmuctpoa.- M.:
[Ipocsemenue, 2009 r.

3. TlpumepHas OCHOBHas oOpa3oBaTelbHAs MPOTrpaMMa CPETHEro OOImero oO0pa3oBaHUS
(Penepanproe YMO 10 o6miemy odpa3oBaHuio, mpoTokoi ot 28 urons 2016 1., Ne2/16-
3).

4. VYuebnuk: II.A. AnumoB. AnreOpa M Hayala MareMaTHueckoro anammsza 10 - 11. /
Anumos LI.®., Konsrun FO.M., Cunopos HO0.B. u np- M.: IIpocsemenue, 2012 r.

1.1. eau peaau3anum NporpamMmsbl
['maBHOM 1LenbI0 MIKOJIBHOTO 00Opa3oBaHUs sIBIsETCS pa3BUTHE peOeHKa Kak

KOMIIETEHTHOM JINYHOCTHU IIyTEM BKJIIOUEHHS €0 B Pa3JIMYHbIE BU/IbI LICHHOCTHON YEJI0BEUYECKON

JesITeNbHOCTH: y4yeOa, IO3HaHUWE, KOMMYHHKAIMs, NpodeccHoHaNIbHO-TPYAOBOH BBIOOP,

JMYHOCTHOE CaMOPa3BUTHE, LIEHHOCTHBIE OPUEHTALIUHU, TIOUCK CMBICJIOB JKHU3HEAEATENbHOCTH. C

9THX NO3MLUH 00y4eHHE pacCMaTpPUBAETCs KaK MPOLECC OBJIAJCHMS HE TOJBKO ONpEAEICHHOM

CyMMOM 3HAaHUH M CHCTEMOM COOTBETCTBYIOIMX YMEHHMM M HABBIKOB, HO M KakK IIpoLEcC

OBJIAJICHUS KOMIIETEHLIUAMU. JTO ONPEIEIINUIIO LEIU 00y4YeHUsI MATeMaTHKe:!

e ¢opMupoBaHMe NpeACTABJEHHMH O MaTeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpeACTBE MOJAEIMPOBAHHUS SIBIEHUI U MPOLECCOB, 00 UIESIX U METO/aX MaTeMaTHKH, B TOM
yHCclie UAESIX U MEeToax aJreOphl M Hauyaja MaTeMaTUYeCKOT0 aHaJIu3a,;

e pa3BUTHE JOTMUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOPUTMUYECKOM
KYJIbTYpbl, KPUTHYHOCTH MBIIUIEHUS Ha YpPOBHE, HE0OXoauMoM s Oyaymien
npodecCHOHATBHOM 1eATETbHOCTH, a TAKXKE MOCIEAYIONIEro 00y4yeH sl B BBICIIEH HIKOJIE;

e OBJIaJIeHHe MAaTeMaTUYECKUMHU 3HAHUSIMU U YMEHHUSMHU, HEOOXOAMMBIMU B MOBCEIHEBHOMN
JKU3HMA JUI1 W3Y4YEHHs IIKOJIBHBIX €CTECTBEHHOHAYUHBIX AWCLUMIUIMH, [UISl TIOJTYYECHHS
o0Opa3zoBaHusi B 00JACTAX, HE TPEOYIOIMX YTIyOJIEHHOW MaTeMaTUYeCKOW MOATOTOBKHU, a
TaK)K€ IOHMMAHHME BO3MOXHOCTEH HCIOJIb30BAaHUS MATEMAaTHYECKOrO ammapara B
Pa3IUYHBIX podeccHoHaNbHBIX cepax;

e BOCIHMTAHHME CPEICTBAMU MATEMAaTUKHU KYyJbTYpbl JMYHOCTH, NOHMMAHHSA 3HAYMMOCTH
MaTeMaTUKH Ul HAyYHO-TEXHUYECKOT0 MPOrpecca, OTHOIICHUS K MaTeMaTUKe KaK K 4acTH
00111e4eNI0BeYeCKON KyIbTYphl Uepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS MaTEMaTHKU.

1.2. 3apauu peaju3aluu NPOrpaMMbl
Ha ocnoBanun tpeboBanuit ®I'OC COO B coxepkaHUM KaJleHAapHO-TEMaTHYECKOTO
IUTAHUPOBAHMSI ~ TpeJularaercsd  peajlu3oBaThb  aKTyalbHble B HacToslIliee  Bpems
KOMIIETEHTHOCTHBIM, JIMYHOCTHO OPUEHTUPOBAHHBIN, JEATENbHBIM IOAXOIbI, KOTOpbIE
ONPEAEIISIOT 321241 00yUEeHHUs:
e MpUOOpETeHHE MAaTEMATUYECKUX 3HAHUN U YMEHUH;
e OBJIaJIeHUE 0OOOIEHHBIMH CTIOCOOAMU MBICIIUTEILHOMN, TBOPUECKOMN JEATEIHHOCTEH,



e OCBOCHHME KOMIIETCHIMU: Y4eOHO-TIO3HABATEIbHOW, KOMMYHHMKATUBHOW, pEeQIIEKCUBHOM,
JUYHOCTHOT'O CaMOPA3BUTHS, IEHHOCTHO-OPUEHTALIMOHHON U PO(eCCHOHAIBHO-TPYI0BOTO
BbIOODA;

e CO3/1aHHE B IIpollecce U3Yy4eHUs anreOpbl U Hayall aHajau3a yCJIOBUH A popMUPOBaHUS Y
00y4aromuXcsi OMbITa CAMOCTOSITEIBHONW Y4eOHOW JEATENIbHOCTH, B TOM YHCIE
HCCJIE0BATEIBCKOTO XapaKTepa;

e 3HAaKOMCTBO Y4YallMXCSl C METOJAaMHM HAy4yHOrO0 IIO3HAHMSI M METOJAaMH HCCIIEOBAHMUS
00BEKTOB U SIBICHUH IPUPO/IBI;

e TOHMMAaHHE YYAIIUMHCA OTIMYMA HAyYHBIX NAHHBIX OT HENPOBEPEHHON HWH(pOpMAaINH,
LIECHHOCTH HAyKH Ui YAOBJETBOPEHUS OBITOBBIX, NPOU3BOACTBEHHBIX MU KYJIBTYpPHBIX
NOTPEOHOCTEH uenoBeKa.

2. O01mas xapakTepucTuKa yueOHOro npeamera, Kypca

2.1. OcHoBHBIE pa3/iejbl MPOrpaMMbl y4eOHOT0 MpeIMeTa, Kypca.
Conep:xxanue Kypca aare0pnl 1 Hauas aHaiau3a B 10 kiaacce (68 yacoB)

1. JeiictBuTebHBbIE YHcIa (9 4acoB)
Panmonaneubie ©u JAeicTBUTENbHBIE 4YHCHA. beckoHeuHo yObIBaromias TeoMeTpuyecKas
nporpeccusi. ApuMeTHUECKUl KOpeHb HaTypaibHOH cTerneHu. CTerneHb ¢ paluOHATIBHBIM U
JEHCTBUTENBHBIM ITOKa3aTeIsIMU.
OcHnosHble yenu: (GOPMHUPOBAHWE TMPEICTABICHUA O HATypalbHBIX, ILEJBIX, PAIMOHAIBHBIX
qrciax, O Mepuojie, 0 NePUOANIECKON IpoOH, O AEHCTBUTEIBHBIX YHCIaX, 00 UPpallMOHATIBLHBIX
yuciax, 0 0ECKOHEUHOMN ACCATUYHON MEPUOANUECKON TPOOH, 0O MOYJIe ACHCTBUTEILHOTO YHUCIIA;
dbopMupoOBaHHE YMEHHI OMpeneisiTh OECKOHEYHO YOBIBAIOUIYI0O T€OMETPUUYECKYIO MPOTPECCHIO,
BBIUUCIIAITE 1O (opMyle cymMMy OECKOHEUHO YOBIBAIOMIEH T'€OMETPHUYECKOW IPOrPECCHH;
OBJIAJICHUE YMEHUEM U3BJICUCHMUS] KOpHA N-OH CTENEHM U IPUMEHEHHE CBOMCTB
apu(QMETHUYECKOTO KOpPHSA HATypalbHOW CTEMEeHH, OBJAJCHHE HABBIKAMU CpPaBHEHHUS 4YHCEl,
IIPEJICTABICHHBIX B BUJIE CTEITICHHU.
B pe3ynvmame uzyuenus memol yuaujuecs Q0AHCHbL:
3HATh: IOHATUE PAIMOHAIBHOIO YHCIa, OECKOHEYHOM JECATUYHON IMEepPHOJUYECKON J1polu;
ONpeZc/ieHue KOpPHA N-OM CTENEHM, €ro CBOMICTBA; CBOWCTBA CTENEHM C pPallMOHAIbHBIM
IMOKa3aTelIeM U ACHCTBUTCIIHLHBIM;
yMeThb: TPUBOANTH MPUMEPHI, OMPEIEISITh MOHATUS, TOJOUPATh apryMeHTHI, (HOPMYyIUPOBAThH
BBIBOJIbI, MPHUBOJIUTH JIOKA3aTENbCTBA, PAa3BEPHYTO OOOCHOBBIBATH CYXACHHUS; IPEACTABIAThH
OECKOHEUHYI0 TEPUOANYECKYIO0 pOoOh B BUAEC OOBIKHOBEHHOW NIpOOM W HA0OOPOT; HAXOIUTh
CyMMY O€CKOHEYHO YOBIBAIOIEH TIeOMETPUYECKOW MPOrpecCHH; BBIMOJIHATH MpeoOpa3zoBaHUs
BBIPAKEHHM, COAEpKAIUX PATUKAIIbl; pelaTh IPOCTEHIINE YPAaBHEHMS, COAEpKalIue KOpHU N-
Ol CTeneHM; HaXOAUTh 3HAYEHUsI CTENIEHH C PAllMOHAIbHBIM U JIEWCTBUTEIbHBIM ITOKA3aTEIsIMHU,
JienaTh OLIEHKY 3HAUeHHs CTENEHU C PallMOHAJIbHBIM U UPPAllMOHAIBHBIM MTOKA3aTEISIMU.

2. Crenennas ¢pyHkuus (9 yacon)

CrenenHas ¢yHkuus, e€ cBoiicTBa U rpauk. BzaumHo oOparHble (QyHKIMH. PaBHOCHIIBHBIE
ypaBHEHHU U HepaBeHCTBa. MppanoHnanbHble ypaBHEHUS U HEPABEHCTBA.

OchnosHvle yenu: (GOPMHUPOBAHUE MPEACTABICHUA O CTENEHHOM (YHKLIHUH, O MOHOTOHHOM
byaknun, 00 oOpaTHOW (PYHKIIMKM W YCIOBUSX €€ CYIIECTBOBaHUS; (OpMUpOBaHUE yMEHHI
BBIMOJIHATh TpeoOpa3oBaHHE [AaHHOTO YpaBHEHUS B ypaBHEHME-CIEJCTBHE, pACIIMPEHHUs
o0nacTu  ompeneieHusl, MPOBEPKHM KOPHEW; IOHMMAaHUE YCIOBHH  PaBHOCUIBHOCTH
npeoOpa3oBaHuil; OBJaJEeHHE YMEHHMEM pellaTh HppalOHAIbHbIE YpPaBHEHHUS METOJIOM
BO3BEJICHUSI B KBaJpaT 00euX yacTel ypaBHEHHs, MPOBEPKU KOpPHEW YypaBHEHUS; BBIIOJIHATH
pPaBHOCHJIbHBIE TPe0oOpa30BaHUs YpPaBHEHUS M ONpPENENsITh HEPaBHOCUJIbHBIE MPeoOpa3zoBaHUs
YpaBHEHHUS; OBJIaJICHHE YMEHHUEM OIPEENsATh YCIOBUE PAaBHOCUIBHOCTH IPE0Opa3oBaHUs U €ro
IIPOBEPKH.



B pezynbmame uzyuenus memul yuauiuecs Q0AHCHbL.

3HATh: CBOMCTBA (DYHKIIHIA; cXeMy HcciaeoBaHus (DYHKIMH; OTpeAeTICHHEe CTEIIEHHON (DYHKIINN;
MOHSITHE UPPAIIMOHATILHOTO YPABHCHHS U UPPAIIMOHATILHOTO HEPABCHCTBA,

YMeThb. CTPOUTHh TpapUKH CTEMECHHBIX (DYHKIUA TpU pa3IMYHBIX 3HAUCHHSIX I1OKA3aTells;
UCCIIeIOBATh (PYHKIMIO TI0 cXeMe (OMHUCHIBaTh CBOMCTBA (DYHKIIMH, HAXOIUTh HAMOONBIINE U
HAMMEHBIINE 3HAYCHHS, KaK UCXOHs M3 Tpaduka (yHKIUHU, TAK U HA OCHOBE aHAJTHUTUYCCKOTO
crocoba 3amanus (YHKIMHW); peliaTh MPOCTEHINE ypaBHEHHUS W HEPABEHCTBA CTaHAAPTHBIMU
METOaMH; U300pakaTh MHOXKECTBO PEUICHHI HEPAaBEHCTB C OJHOW NMEPEeMEHHOW; NMPUBOIUTH
PUMEPBI, 00OCHOBBIBATH CYXJICHHUS, MMOAOUPATh apTyMEHTHI, (JOPMYIIMPOBATH BBIBOJIBI;, PEIIATh
palMOHANIbHBIE ypaBHEHHS, TPHUMEHssA (QOPMYIbl COKPAmEHHOTO YMHOXEHHUS TIPU HUX
VIPOIICHNUHY; peIIaTh HPPANUOHAIBHBIC YPaBHEHUS; COCTABISATh MAaTEMaTHYECKHE MOICIN
peanbHBIX CHUTYyallMd; JaBaTh OIICHKY HH(popMarmu, (GakTaM, IMPOIECCOB, OMPEACATh HX
AKTYyaJIbHOCTb.

3. Ioka3zarenbHasi pyHkuus (8 yacos)
[TokazarenpHas ¢yHkuus, e€ cBoiictBa u rpaduk. [lokazarensueie ypaBHeHus. [lokazaTenbHbie
HepaBeHCTBA. CHCTEMBI IT0KA3aTeIbHBIX YPABHECHUI U HEPABEHCTB.
Ocnosnvle yenu: GOPMHUPOBAHWE TMOHATHH O TMOKa3aTeIbHOH (YHKIMHM, O CTENEeHH C
IPOM3BOJIbHBIM JICHCTBUTENIBHBIM II0Ka3aTelieM, O CBOMCTBAaX IoOKa3aTeabHOM (yHKIMH, O
rpaduke GyHKIUH, O CHMMETPHH OTHOCHUTEIILHO OCH OpJIWHAT, 00 SKCIOHEHTE; (hOPMUPOBAHHE
YMEHMsI pelarh II0Ka3aTeIbHblE YPAaBHEHUS DPA3IMYHBIMM  METOJAMHU: ypPaBHUBAHUEM
IIOKa3aTesIe, BBEACHUEM HOBOM IIEPEMEHHON; OBJIAJICHHE YMEHHEM pellaTh ITOKa3aTeJIbHBIC
HEPABEHCTBA pPAa3JIMYHBIMM METOAAMM, HCIIOJIB3Yysl CBOICTBA PAaBHOCWIBHOCTH HEPAaBEHCTB;
OBJIQJICHME HABBIKAMHU PELICHUs CUCTEM IIOKA3aTENIbHBIX YPABHEHUN W HEPABEHCTB METOJIOM
3aMEHBbI IEPEMEHHOMN, METOJOM IOICTAHOBKHU.
B pezynomame uzyuenus memul y4auguecs 00alCHbL.
3HATh: OIpEJeJIeHue I[OKa3aTeNbHOM (QYHKUMM U €€ CBOMCTBA; METOIbl pPELICHUS
IIOKa3aTEJIbHBIX YPABHEHUM Y HEPABEHCTB U UX CUCTEM;
yMeTh: ONpEAessATh 3HAUEHUS I10Ka3aTeJbHOW (QYHKIMHU 110 3HAYEHUIO €€ apryMeHTa Ipu
pa3nuyHBIX criocobax 3amaHus PYHKIIUH; CTPOUTH rpaduK MoKa3aTeabHON (YyHKIIUN; IPOBOIUTD
ONKCaHHE CBOMCTB (DYHKLMH; MCIOJIb30BaTh I'paduK IMOKa3zaTeabHONH (DYHKIMM JUISl pElIeHUs
YpaBHEHHH W HEPABEHCTB TIpapUuyecKMM METOAOM; OOOCHOBBIBATH PaBHOCHUIIBHOCTH
npeoOpa3oBaHul MOKA3aTENbHBIX BBIPAKEHUH, OMUPAsACh Ha CBOICTBA MOKa3aTeabHON (YHKINY;
pemaTth NPOCTEHIIME ITOKA3aTENbHbIE YPAaBHEHUS M HX CHCTEMBI; pEIIaTh IOKAa3aTEJIbHbIE
YpaBHEHMsI, NPUMEHss] KOMOMHAIMIO HECKOJBKMX aJrOpPUTMOB; pelaTh MpocCTenIve
IIOKa3aTeJIbHbIE HEPABEHCTBA M MX CUCTEMBI, PEIIATh ITOKA3aTEIbHBIE HEPABEHCTBA, MPHUMEHSIA
KOMOUWHAIIMIO HECKOJIBKUX aJITOPUTMOB; CAMOCTOATENIBHO UCKAaTh U OTOMPaTh HEOOXOJUMYIO ISt
pemieHus y4yeOHBIX 3a1ad HMH(OPMAlMIO; MpPEIBUIETh BO3MOXHBIE TOCIEICTBUS CBOMX
JEHCTBHMA.

4. Jlorapudpmuueckasi pynkuus (8 uacon)
Jlorapudpmsl.  CpoiictBa  jorapu¢moB. JlecATUUHblE U HATypajibHble  JIOTapU(MBI.
Jlorapudmuueckas ¢yHknus, e€ cBoiictBa u rpaduk. Jlorapudmuueckue ypaBHEHHS.
Jlorapugmuueckue HepaBeHCTBA.
Ocnognbie yenu: GOpMUPOBAaHUE NPEACTaBIEHUN O jorapudme, o0 OCHOBaHUM Jiorapudma, o
JorapupMHUpPOBaHUHU, O JAECATHUYHOM Jorapudme, o HaTypaJbHOM Jorapudpme, o Qopmyie
nepexona OT JjorapupmMa ¢ OJHMM OCHOBAaHHEM K JIOrapugMmy C JpPYrUM OCHOBaHUEM;
dopMHpOBaHHE YMEHHUS MPHUMEHATh CBOWCTBA Jorapu@moB: Jorapudm MpPOU3BEACHUS,
jgorapudM YacTHOro, Jorapupm CTENEeHH, NPU YIPOIIEHUU BBIPAKEHHUH, COJEpIKalIX
Jorapu¢Mmbl; OBJaJeHHE YMEHHEM peliaTh JorapuMUUYECKUe YpaBHEHHs; MEpexois K
PaBHOCUJIBHOMY JIOTapU(MUYECKOMY YpPaBHEHHIO, METOJ IMOTEHIMPOBAHUS, METOJ BBEIEHUS
HOBOMH NepeMeHHOM!, OBJIaIeHHE HaBbIKAMU PEIICHUS JIOTapU(PMUIECKUX HEPABEHCTB.
B pezynomame uzyuenus memvl yuauguecs 00AHCHbL.




3HATh: MOHATHE JIorapu(Ma, OCHOBHOE JIorapu(hMUIECKOE TOXKIECTBO U CBOMCTBA JOrapu(MOB;
dbopmyny mepexona JsorapudmMa K HOBOMY OCHOBAHHIO; OIPEACIICHHE JIOTapu(PpMUIECKOI
¢yHKuMUM U e€ CBOMCTBA; MOHATHE JOTapU(PMHUUECKOTO YPAaBHEHHMS W HEPABEHCTBA; METOJBI
peLIeHUs JOrapu(pMUUECKUX YPaBHEHUH; aITOPUTM peIIeHUs JJorapu(pMUUYECKUX HEPABEHCTB;
yMeTh: YCTaHABJIHMBATh CBSA3b MEX/y CTETIEHBIO U JIOTapU()hMOM; BEIYUCIIATH JOTapu(M YHucia 1Mo
OIpE/ICJIEHUIO; TPUMEHATh CBOMCTBAa JIOrapu(MoOB; BbIpaXKaTh JaHHBIM Jorapugm dvepes
JNECATUYHBI M HaTypajbHBIHA; NPUMEHSATH OIpeneneHue JsorapudMuieckoil QyHKuuu, e
CBOWMCTBAa B 3aBUCUMOCTH OT OCHOBAHHSA; OIPENENATh 3HAYCHHE (QYHKUMHU IO 3HAYEHUIO
apryMeHTa TIpH  pa3IuyHBIX  crmocobax 3afgaHus  (DyHKOMM; pemaTh MpocTeiiune
JOrapu(pMHUUECKUE YPABHEHUS, MX CHUCTEMBI; NPUMEHATh Pa3JIMYHbIE METOABI AJS pPELICHUs
Jorapu(pMHUECKUX YpaBHEHUH; pelaTh MpocTeiine jorapuMuyeckre HepaBeHCTBA.

5. Tpuronomerpudeckue popmyabi (14 yacos)
Paguannas mepa yruma. IIoBopoT TOoukM BOKpYr Hauana koopauHar. OrmpenencHue CHHYcCA,
KOCHHYCa, TAHF€HCA W KOTAaHI'€HCa. 3HAKM CHHYCA, KOCHMHYCa, TaHI€HCA U KOTaHIeHca II0
YEeTBEPTAM. 3aBUCUMOCTb MEXAY CHUHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHI'€HCOM OJHOT0 U
TOro e yria. Tpuronomerpuueckue Toxaecrsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB
o U -o.. DOpMYIIbI CIIOKEHHUS. CUHYC, KOCUHYC M TaHI'€HC JBOIHOrO yria. @opMyJibl IpUBEICHUS.
CyMMma 1 pa3HOCTh cuHYCOB. CymMMa U pa3HOCTh KOCUHYCOB.
OcHnosHble yenu: (GOPMHUpPOBAHWE TPEACTABICHUN O pagdaHHON Mepe yria, O TIepeBOie
paJiuaHHON Mephl B TPaayCHYI0O M HA00OpOT, TPaayCHOW - B paauaHHYIO; O YHCIOBOU
OKPYXKHOCTU Ha KOOPAMHATHOM IJIOCKOCTH; O CHHYCE, KOCMHYCE, TAaHI€HCE, KOTaHTEHCE, UX
CBOICTBAxX; O YETBEPTAX OKPYKHOCTH; (POPMHUPOBAHNUE YMEHHH YIIPOLIATh TPUTOHOMETPUUECKUE
BBIPQXEHHUSI OJHOTO apryMEHTa; JIOKa3bIBaTh TOXJECTBA; BBINOJHATH IpeoOpa3oBaHuE
BBIPQXEHHUI MOCPEACTBOM TOXKJIECTBEHHBIX MPEOOPa30BaHUI; OBIAJACHUE YMEHUEM MPUMEHSIThH
(dopMyJibl CUHYCa U KOCUHYCA CYMMbl U Pa3HOCTH, (POPMYJIbl IBOMHOTO yria AJs YHIPOIICHUS
BBIpQXXCHHI; OBNAJCHHE HaBBIKAMU HCIONB30BaHUs (opMmyn mnpuBefeHuss ©u  Qopmyia
npeoOpa30BaHusl CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHI B TPOU3BEACHHUE.
B pesynvmame uzyuenus memol yuaujuecs 00NHCHbL:
3HaThb: NOHSATHUS CHHYCAa, KOCMHYCA, TAHT€HCA, KOTAHT€HCA IIPOU3BOJILHOIO YIJIA; paguaHHON
MEpBI YIJIa; KaK ONPENeNATh 3HAKU CHHYCa, KOCHHYCa M TaHI€HCa IPOCTOr0 aprymMeHTa IO
YETBEPTSAM; OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKIECTBA; JOKA3aTelIbCTBO  OCHOBHBIX
TPUTOHOMETPUUYECKUX TOXKJECTB; (POPMYJIBI CHHYCA, KOCUHYCAa CYMMbI U Pa3HOCTH JIBYX YIJIOB;
(dbopMyIibl IBOIHOTO yriia; BBIBOJ (GOPMYJ NPUBEICHUS;
yMeTh: BbIpa)XaTh paJlMaHHYI0 MEpYy yria B rpagycax U Ha000pOT; BBIYUCIATh CHHYC, KOCUHYC,
TAHI'€HC U KOTAHT€HC YIJIA; MCIOJIb3YS YHMCIOBYIO OKPY)KHOCTb OINpPEAENSATh CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC IPOU3BOJIBHOIO YIJIA; ONPENENATh 3HAKU CHUHYCa, KOCHHYCa, TaHTEHCA,
KOTaHT€HCa II0 YEeTBEPTSM; BBINOJHATH MPeoOpa3oBaHUE MPOCTHIX TPUTOHOMETPHUUECKUX
BBIP@)KEHUI1; YIIPOIIATh BEIPAXKEHUS C IPUMEHEHUEM TPUTOHOMETPUUYECKHUX (HOpMYIT; OOBSICHATh
M3YYEHHBIE MOJIOKEHHSI HA CAMOCTOSTEIbHO MOI00paHHBIX KOHKPETHBIX MpUMepax; padoTath ¢
y4eOHHMKOM, OTOMpaTh U CTPYKTYpUpOBaTb MaTepuasl; IMOJb30BaTbCcid OSHIMKIONEIUEH,
CIIPABOYHOM JIUTEPATYPOU; TPEABUIETh BO3ZMOKHBIE MMOCIEACTBUS CBOUX JICUCTBUM.

6. Tpuronomerpuyeckue ypaBaenusi (10 uacosn)
VYpaBHeHne cosx =a. YpaBHeHHE sSinX=a. YpaBHeHue tgX=a, ctgXx=a. Pemenne
TPUTOHOMETPUUECKUX YPAaBHEHUH OCHOBHBIX THIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKHE
YPaBHEHHUs, CBOJAIIMECS K KBAJpaTHbIM., pEIIAEMbIE PA3I0KEHUEM Ha MHOMKUTENH,
OJIHOPOJHBIE.
OcnosHvle yeau: GOPMUPOBAHKE TPEACTABICHUIN O pEICHMH TPUTOHOMETPUYECKUX YpaBHEHHI
Ha YHUCJIOBON OKPYKHOCTH, 00 apKKOCHHYCE, apKCHUHYCE, apKTaHTe€HCEe, apKKOTAHI'€HCE YMCIIa;
(dopMHpOBaHHE YMEHUH PELIeHUs MPOCTEHIINX TPUTOHOMETPHUECKUX YPaBHEHUH, OHOPOIHBIX
TPUTOHOMETPUUECKUX YypaBHEHHUIl; OBJQJICHHME YMEHHEeM pellaTh TPUTOHOMETPUUYECKHe
YPaBHEHHs METOJOM BBEJIEHHUS HOBOM NEPEMEHHOW, METOJIOM pA3JIOKEHHS Ha MHOXKHUTEIU;
pacmiupeHrie U 00oOIIeHHe CBEAEHUH O BHUAAX TPUTOHOMETPUYECKHX ypaBHEHUM;




¢dopmupoBaHrue yMeHHI 0TOOpa KOpHEH M3 3alaHHOTO MPOMEXYTKa; (HOpMUPOBAHHE YMEHUI
pemaTs NpoCcTelIIne TPUTOHOMETPHYECKHE HEPABEHCTBA.

B pesynomame usyuenus memol y4auuecs 00JIHCHbL.

3HATh: OIpEJC/ICHHE AapKKOCHHYCa, apKCHHyca, apKTaHreHca u (opMynbl Ui pelIeHus
OPOCTEHIINX TPUTOHOMETPUYECKHX YpPAaBHEHHH; METOAbl PEIICHHUs TPUTOHOMETPUYECKHX
ypaBHEHUM;

yMeThb: pelIaTh MNPOCTEHIINE TPUTOHOMETPUYECKHE YpaBHEHHs 1O (opMmyiam; pemaTh
KBaJIpaTHbIC YPaBHEHMS OTHOCHUTEIBHO Sin, cos, tg U ctg; OnpenensiTs OAHOPOJHBIC YPaBHEHUS
NEPBOIl U BTOPOM CTETIEHHU M PEIaTh UX IO AITOPUTMY, CBOJIS K KBaPAaTHBIM; IPUMEHSITH METO/]
BBC/ICHUSI HOBOW TIEPEMEHHOM, METOA PpAa3jIOKEHHs Ha MHOXUTEIH NpPU  PEUICHUH
TPUTOHOMETPUUYECKUX YpPAaBHEHMIA; apryMEHTHUPOBAHO OTBEYaTh Ha IOCTABICHHBIE BOIPOCHI;
OCMBICIIUBATh OMIMOKN M YCTPAHATH MX; CAMOCTOSATENILHO UCKATh U OTOMPATh HEOOXOIUMYIO IS
peueHns yueOHbIX 3a7a4d HH(pOopMaIurio.

7. IloBTOopenue Kypca ajaredopsi 10 kiaacca (10 yacos)

CrenenHasi, mnokazaTenbHass U Jorapupmuueckas QyHkiuu. Perienune moxa3aTenbHBIX,
CTEMEHHbIX U JorapuMUYECKUX ypaBHEHUH. PelieHne moka3aTeNbHBIX, CTENEHHBIX U
JOTapu(pMHUUECKUX HEPABEHCTB. TpuUroHOMeTpuyeckre (GopMynbl. TpUTOHOMETpUYECKHE
TOXKJeCTBa. PellleHne TPUTOHOMETPUYECKUX YPAaBHEHUU M MPOCTEHIINX TPUTOHOMETPHUUECKHX
HEpaBeHCTB. PelieHHe CUCTEM IMOKa3aTeNbHBIX W Jiorapu(Muyeckux ypaBHeHHH. TekcToBble
3aJjauM Ha IPOLEHTHI, ABIKEHHUE, paboTy.

Ocnognvie yenu: 0000IINUTh U CUCTEMATH3UPOBATH Kype anreOphl M Hadaia ananu3a 3a 10 kiacce,
pelias TECTOBbIE 3a/laHus MO COOpPHHKaM TPEHUPOBOYHBIX 3aJaHUN Mo moarotroske k EID;
CO3/1aTh YCJIOBUS JUIsl TUIOAOTBOPHOTO ydacTHs B paboTe B rpymrme; (GOpMUPOBATH YMEHHS
CaMOCTOSITENIbHO U MOTHBUPOBAHHO OPTaHU30BBIBATH CBOIO AESTENHLHOCTD, BHIPAOOTKA HABBIKOB
HpOCTef/'IHICI‘O MAaTeMaTUUCCKOTO MOACIUPOBAHUA HAa OCHOBE PCIICHNA TCKCTOBBIX 3aJay.

Conep:xxanue Kypca «AJireopa u Hayasa anaausa» B 11 kiacce (68 yacon)

1. TloBTopenue kypca 10 kiacca (2 yaca)
Tpuronomerpuueckue popMybl. Pa3nuyHble THUIIBI TPUTOHOMETPUYECKUX YPABHEHUH.
OcHogubie yenu: TOBTOPEHHE W CHCTEMAaTH3allds OCHOBHBIX TPUTOHOMETPUYECKHX TMOHATUN U
dbopMyIT; 3aKperyieHne HABBIKOB PEUIEHUs TPUTOHOMETPUUECKUX YPABHEHUH Pa3IMYHBIX THIIOB:
MpOCTENIINE, CBOJAIIMECS K KBAAPATHBIM, PEIIAEMbIE PA3JIOKEHUEM HA MHOKUTENHU, YPAaBHEHUS
BHIa asinx+bcosx=c.

2. Tpuronomerpuyeckue pyHkuuu (6 4acon)
OO6nacTp ompeneseHnss U MHOXECTBO 3HAUE€HUM TpUrOHOMeTpuuyecKux ¢yHKIui. YETHOCTS,
HEUETHOCTh, MEPUOJUUYHOCTh TPUTOHOMETpUUYeckuX (pyHKIMi. CBoiicTBa U rpaduku QyHKIUH
y=C0SX, y=sinx, y=tgX, y=ctgx. PelnieHne TPUTOHOMETPHUCCKHX ypaBHECHHH WU
HEPaBEHCTB C MOMOIIbI0 I'paUKOB M €IUHUYHOM TPUTOHOMETPHUECKOW OKPYKHOCTH, OTOOp
KOpHEH U3 3aJJaHHOTO IPOMEXKYTKA.
Ocnosnvle yenu: (popMHUpOBaHUE TMpeICTaBIeHUH 00 o0jacTu OINpenesNieHUus] U MHOKECTBE
3HaUYEHUN TPUTOHOMETPUUECKUX (PYHKLINN, O HEUETHOW M YETHON (PYHKUMSIX, O MIEPUOTUIECKON
¢byHkuuu, o mepuoje (QyHKIMH, O HaUMEHbBIIEM IOJIOKUTEIILHOM Mepuojie; (popMHpOBaHUE
YMEHMM HaXOAWTh OO0JIACTh ONPENENICHHUS M MHOXECTBO 3HAYEHUH TPUTOHOMETPUUYECKHUX
(GYHKLUH CI0XKHOTO apryMeHTa, IPEJCTaBICHHOrO B BUE IpOOH U KOPHS; OBJIAJCHUE YMEHUEM
CBOOOJIHO CTPOUTH TrpadMKH TPUTOHOMETPUUYECKUX (DYHKIMI C TOMOIIBI0 MPeoOpa3oBaHUN U
OINMCHIBATh UX CBOICTBA.
B pezynomame uzyuenus memul yuauguecs 00AHCHbL.
3HaTh: 00JacTh OMNpeAeTeHUs U MHOXKECTBO 3HAUEHHH 3JIEMEHTapHBIX TPUTOHOMETPHUYECKHX
GbyHKIM; TpUroHoMeTpuueckue QyHKIMU, UX CBOMCTBA U IpaduKy;
yMeTb: HaxXoAuTh 00JacTh ONpEeAENeHUS M MHOXECTBO 3HAYEHUH TPUTOHOMETPHUYECKHX
(GyHKIMI; MHOKECTBO 3HaUeHUI TpuroHomerpuieckux Qynkuuii Buaa kf(x) m, rae f(x)- mooOas




TpUrOHOMETpHUYecKast (YHKIMS; JOKA3bIBATh NEPUOJUUHOCTh (DYHKIMHA C 3aJaHHBIM TIEPUOJIOM;
uccaenoBaTh (PyHKIHMIO HA YETHOCTh W HEYETHOCTH, CTPOUTH I'paUKH TPUTOHOMETPHUYECKUX
¢yHkuuii; coBepmarh IpeoOpa3zoBaHue TpagukoB (YHKIMHA, 3HAs HMX CBOWCTBA; pemIaTh
IpOCTEHIIIE TPUTOHOMETPUYECKIE YPABHEHHS U HEPAaBEHCTBA.

3. IlpousBoaHas u eé reomerpudeckuii cmbica (10 yacon)
[IpousBognas. [IpousBonmnass cremenHoit  ¢yukuuu. IlpaBmia  nuddepenuupoBanus.
[Tpon3BoIHBIE HEKOTOPHIX 3JIEMEHTAPHBIX PYHKIM. ['eoMeTprUeCcKuii CMBICT TPOU3BOAHOM.
OcHosHuvie yenu: HOPMUPOBAHKUE MOHIATHH O MIHOBEHHOM CKOPOCTH, O KacaTeIbHOW K IUIOCKOMN
KPHUBOH, O KacaTeJbHOU K TpaduKy (PyHKIHH, O TPOU3BOIHON (PYHKIMH, O (PU3UIECKOM CMBICIIE
MIPOU3BOJHOM, O TEOMETPHUUYECKOM CMBICIIE MPOU3BOAHOM, O CKOPOCTH M3MEHEHUs (PpyHKUHHU, O
npenene GYHKIUU B TOUKE, 0 AUPPEPEHIIMPOBAHNH, O MPOU3BOIHBIX AIEMEHTAPHBIX (DYHKIINIA;
dbopMupoOBaHHE YMEHHs HCIOIb30BaTh AJITOPUTM HAXOXKICHHUS MPOU3BOAHON 3JIEMEHTAPHBIX
(GYHKIMH TPOCTOTO M CIOXKHOTO apryMEHTa; OBJIAJCHUE YMEHHUEM HAXOIHUTh IMPOU3BOIHYIO
0001 KOMOMHAIMK 3JIEMEHTapHbIX (DYHKIMN; OBJa/leHue HABbIKAMU COCTABIICHUS ypaBHEHUS
KacaTenbHONH K Tpaduky (QYHKIUU NPH JOMOJHHUTEIBHBIX YCIOBHUSIX, HAXOXKICHUS YITIOBOTO
Koa¢duImeHTa KacaTeJIbHOM, TOUYKU KacaHusl.
B pesynvmame uzyuenus membvt yuaujuecs Q0NHCHbL:
3HATb: TMIOHSATHE TPOM3BOAHONM (YHKIUHU, (QUINYECKOTO U TEOMETPHUYECKOro CMBICa
NPOM3BOJHOW; TIOHATHE TMPOMU3BOJAHON CTENEHH, KOPHS;, MpaBuia Iu(EpeHIIMPOBAHNUS;
dbopMyInbl TPOU3BOAHBIX dSJEMEHTAPHBIX (YHKIMM; YypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMY; aITOPUTM COCTABJICHUS] YPAaBHEHUS KacaTelbHOM;
yMeTb: BBIUUCIATH NMPOU3BOJHYIO CTENEHHOM (YHKUIMHM M KOpHS; HAXOAUTh MPOU3BOIHBIC
CYMMBI, pa3HOCTH, IIPOHU3BEICHHSI, YACTHOTO; IPOM3BOIHBIC OCHOBHBIX AJIEMEHTAPHBIX (YHKIINN;
HAXOJHUTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIUH CI0KHOTO apryMEeHTa; COCTaBISATh YpaBHEHHE
KacaTeIbHOH K rpaduKy (QYHKIUHU 1O ITOPUTMY; YY9acTBOBATH B JHMAJIOTe, MOHUMATh TOYKY
3peHusi cobeceqHNKa, IpU3HABaTh MPAaBO HA WHOE MHEHHE; OOBSICHATh U3yUYEHHBIC MOJOKCHHS
Ha CaMOCTOSITENIbHO IOJ0OpaHHBIX IMPHMEPax; OCYIIECTBIATH IMOMCK HECKOJIBKUX CIIOCOOOB
pellIeHus, apryMEeHTUPOBATh PAllMOHAIBHBIN CIIOCO0, TPOBOAUTD J0KA3aTEIbHBIE PACCYKICHUS;
CaMOCTOSITENIbHO NCKAaTh HEOOXOAMMYIO JUIS PEeIIeHHsI YUeOHBIX 3a1ad HH(PpOpMAIHIO.

4. TlpuMeHeHHe MPOM3BOIHOI K Hccae 0BaHHIO GyHKIMIA (9 YacoB)
Bospactanne u yObiBaHue ¢yHKIUI. TOYKM SKCTPEMYMOB U 3KCTpPEMyMbl (YHKLHUU.
[TpuMeHeHrne MPOU3BOJHOM K MocTpoeHHo rpadukoB (yHkiuil. Hanbomnbinee 1 HauMeHbIee
3HaueHus QyHKIUH. BoimykinocTs rpadguka. Touku neperuoa.
Ocnosnvle yenu: (HOPMUPOBAHME TNPEACTABIECHUI O MPOMEKYTKAX BO3pAcTaHUS U YObIBAaHMS
(GyHKIIMM, O TOCTaTOYHOM YCJIOBUM BO3pacTaHus (YHKIUH, O MPOMEXKYTKAX MOHOTOHHOCTH
¢GyHKIMH, 00 OKPECTHOCTHM TOYKM, O TOYKAX MaKCUMyMmMa M MUHUMyMa (DYHKIIMHM, O TOYKax
IKCTPEMYMa, O KPUTHUECKUX TOUKaX; (OPMUPOBAHUE YMEHUS CTPOUTH 3CKU3 Tpaduka QyHKIUY,
€CIIM 3aJaH OTPE30K, 3Ha4eHMs (PYHKIMHM Ha KOHILAX 3TOr0 OTpe3Ka M 3HAK MPOM3BOJHON B
HEKOTOPBIX TOYKaX (YHKIMH; OBJIAaJIEHUE YMEHHEM MPUMEHSTHh IPOU3BOJHYIO K HUCCIIEOBAHUIO
(GyHKLIUH ¥ OCTPOEHUIO I'paUKOB; OBJIaICHHE HAaBBIKAMU UCCIIEI0BATh B MPOCTEHIINX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOJIUTh HauOOJIbIIEe U HAUMEHbIIIEe 3HaUeHUs (PYHKIIMH, TOUKU
nepernba ¥ UHTEPBAJIbl BBITYKIOCTH (BOTHYTOCTH).
B pezynomame uzyuenus memul yuauguecs 00AlCHbL.
3HATh: IOHATHE CTAllMOHAPHBIX, KPUTHUYECKUX TOYEK, TOUYEK OSKCTPEMYMA; KaK IPUMEHSIThH
MIPOU3BOJHYIO K HCCIENOBAaHUIO (QPYHKIMA M TMOCTPOEHHUIO TIpadHKOB; KaK HCCIEIOBAaTh B
OPOCTEHIIMX CilydasX (YHKIMM HAa MOHOTOHHOCTb, HAXOJUTh HauWOoJjbllee M HauMEHbIIee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE;
yMeThb: HaXOJWTh MHTEPBaJbl BO3pAcTaHUs M YOBbIBaHUS (DYHKIUI; CTPOMTH 3CKH3 rpaduka
HENpephIBHON (PYHKIIUU, ONPENEIEHHON HA OTpE3Ke; HaXOIUTh CTAllMOHAPHBIE TOUKU (YHKIINH,
KPUTUYECKHE TOYKU M TOUKU HKCTPEMYMA; IIPUMEHSTh TPOU3BOIHYIO K UCCIIEAOBAHUIO (PYHKIIUI




U TIOCTPOCHUIO IpahUKOB; HAXOAUTH HanOOJbIIee U HAaMMEHbIIIee 3HaUeHNne (QYyHKIMK; paboTaTh
C y4eOHUKOM, OTOMPATh U CTPYKTYPUPOBATH MaTepHall.

5. IlepBoodpa3Hasi u uHTerpaJ (9 4yacon)
[lepBooOpaznas. [lpaBunma HaxoxzaeHus mnepBooOpas3HbIX. [loHATHE HeompeneaeHHOro u
omnpeaeneHHoro wuHTerpanoB. ®opmyna Heiorona-Jleibunma. [Inomans KpuBOIWHEHHON
Tpameuuu | HHTerpajl. Beluucienue wuHTerpasioB. BplumcieHue miomaneil ¢ MOMOIIbIO
UHTETPAJIOB.
Ocnosnvle yenu: (HpOpMHUpPOBAaHUE IPEJICTABICHUM O MEepBOOOpa3sHOM (QYHKLMHU, O CEMEHCTBE
nepBoOOpasHbIX, O JupdepeHurpoBaHUM W WHTETPUPOBAHUM (KAaK B3aUMHO OOpaTHBIX
JnecTBusAX), O Tabauue MnepBoOOpa3HbIX, O IpaBWIaX OTHICKAHHUA IE€PBOOOPA3HBIX;
dopmupoBaHrEe yMEHUH HaXOAuTh A (PyHKIMH mepBooOpasHylo, rpadMK KOTOPOU MPOXOAUT
yepe3 TOUKY, 3aJaHHYI0 KOOpJMHATaMH; OBJIQJICHUE YMEHUEM HaxXOIUTh IUIOLIA/b
KPUBOJMHEHHOW Tpameuuu, OrpaHndyeHHoi rpadukamm ¢yHkmuid y = f(x) u y = gx);
OrpaHUYEHHOM IPSIMBIMU X = a. X = b, ocbto Ox u rpaduroM y = h(x).
B pezynomame uzyuenus memul y4auuecs 00AACHbL.
3HATh: I[IOHATHE NEPBOOOPA3HOM, HEONpPENENIeHHOr0 MHTerpaga; IMpaBUia HaXOXKICHUA
NepBOOOPA3HBIX; TAOJMIy IMEPBOOOPA3HBIX; MOHSATHE OMPEACICHHOTO HHTErpaia, (opmyiy
HeroTona-JIeiiOHua; npaBuia HMHTEIPUPOBAHMS; T€OMETPUUYECKUI CMBICI OIPEeIEHHOIO
UHTETrpaa.
yMeThb: IPOBOJIUTh MH(MOPMALMOHHO-CMBICIOBOM aHaIM3 MPOYUTAHHOIO TEKCTa B yueOHHKE,
y4acTBOBATh B JIMAJIOTE, MIPUBOANTH MPUMEPHI; apTYMEHTUPOBAHO OTBEUaTh HA MOCTABJICHHBIC
BOIIPOCHI, OCMBICIMBATh OLIMOKHU U UX YCTPaHSTh; JOKa3bIBaTh, YTO JaHHAs (DYHKIMS SBISETCA
NepBOOOPA3HON Ui APYrod NaHHOW (PYHKIUHU; HAXOAUTH OJHY U3 MEPBOOOPA3HBIX IJISI CyMMBI
GyHKUMH U Ipou3BeAeHU (PYHKIUU HA YUCIIO, UCIOJIb3Ysl CIIPAaBOYHBIE MAaTEpUAIIbl; BHIBOJUTH
IpaBUiIa OTHICKAHUS TEPBOOOPA3HBIX; N300pakaTh KPUBOJIMHEHHYIO TPANCUIO, OTPAHUICHHYIO
rpaduKkaMy JIEMEHTAPHbIX (YHKIUI; BBIYUCIATH HHTErpal OT 3JIEMEHTApHOH (yHKIMU
npocToro aprymenTa no ¢gopmyne HeroToHa-JIeiiOHUIIAa C TTOMOIIBIO TaOIHIIBI IEPBOOOPA3HBIX U
IpaBUI HMHTEIPUPOBAHUS; BBIUYUCIATH IUIOIIAJb KPUBOJIMHEHHON Tpamneuuu, OrpaHuYeHHON
OpsIMBIMU X = a, X = b, ocbkto OX U rpaduKoM 3JIeMEHTApHOW (PYHKIMU; HAXOAUTH IUIOIIAb
KPUBOJMHEHHON Tpamneuuu, OrpaHMueHHON mapaboiaaMu; BEIYUCIATh MyTh, IPOMIEHHBIN TEI0M
OT Hayaja JBWXEHHS JI0 OCTAHOBKH, €CIM M3BECTHA €ro CKOPOCTh; NMPEIBUAETH BO3MOXKHBIC
HOCJECTBHSI CBOMX JAEUCTBUI; BlIaIeTh HABBIKAMH KOHTPOJIS M OLIEHKH CBOEH JEATEIbHOCTH.

6. DaeMeHTHI MATEMATHYECKOH CTATHCTUKH, KOMOMHATOPUKYU W TEOPHH BEPOSITHOCTEH
(10 yacoB)

Tabmuunoe u rpaduyueckoe TPEACTABICHUE [aHHBIX. UYHCIOBBIE XapaKTEPUCTUKH PSJIOB
naHHbIX. [loodepEnHbIii M OJHOBPEMEHHBIM BBHIOOP HECKONIBKHX JJIEMEHTOB U3 KOHEYHOTO
MHOXecTBa. DOopMmyJsibl YuClIa IEPECTAHOBOK, COYETaHWW, pa3MmenieHuil. Pemenune
KOMOMHATOpHBIX 3amad. @Dopmyna OumHoma HproTtona. CBoiicTBa OWHOMHHAIBHBIX
kodurmentoB. Tpeyroapuuk [lackans. DnemeHTapHble W CIOXKHBIE COObITHA. [loHsITHE
KJIACCUYECKOW M TE€OMETPUYECKON BEPOSATHOCTHU. PaccMoTpeHue ciiydaeB: BEpOSATHOCTH CYMMBI
HECOBMECTHBIX  COOBITUM, BEPOSITHOCTh IPOTHBOMOJOXHOTO  coObITHA. [loHsiITHE O
HE3aBUCUMOCTH COOBITUN. BeposSTHOCT, M CTaTUCTHYECKas YacTOTa HACTYIUICHHUS COOBITHS.
Pemienune nmpakTuyeckux 3aj1a4d ¢ MPUMEHEHNUE BEPOSTHOCTHBIX METOJ0B. CilydaliHbI€ BEJTMYUHBI.
[lenTpanpHbie TeHAeHIUU. Mepbl pa3bpoca. Pernenne mnpakTHYecKMX 3amad IO  TeMe
«Cratuctukay.
Ocnoguvie yenu: HOpMHUPOBAHHE MPEACTABICHUN O HAY4YHBIX, JIOTUYECKUX, KOMOMHATOPHBIX
METO/aX peIIeHUs MaTeMaTHYEeCKUX 3a/1ad; (OpMUpPOBAHWE YMEHUS aHAIM3UPOBATh, HAXOJUTh
pa3iuuHble CcmocoObl pEelIeHUS OJHOM W TOW K€ 3aJaud, JeNaTh BBIBOABI, pa3BHUTHE
KOMOWHATOPHO-JIOTHYECKOTO  MBINIIEHUS;, (OopMUpOBaHWE  TPEICTABICHUS O TEOPUU
BEPOSATHOCTH, O TIOHATHUSAX: BEPOATHOCTDh, UCIBITAHUE, COOBITHE (HEBO3MOXKHOE, TIOCTOBEPHOE U



CIIy4aifHOE), BEpOSITHOCTh COOBITHH, OOBEAMHEHHWE U TEepecedeHHe CcoOBITUH (cymMMa U
MPOM3BENICHNE COOBITHII), HE3aBUCHUMOCTHb COOBITHH; (OopMUpOBaHHUE YMEHUS BBIUYUCIIATH
BEPOSATHOCTHh COOBITHH, ONPENEsATh HECOBMECTHBIC U MPOTHUBOIOJIOKHBIC COOBITHUS; OBJIA/ICHUC
YMEHHEM BBIMOJIHEHHUS] OCHOBHBIX ONEpalui HaJ COOBITHSMH; OBJIAJICHUE HABBIKAMU PEIlECHUs
MPAKTUYECKHX 33724 C MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

B pesynvmame uzyuenus memovt yuaujuecs Q0NHCHbL:

3HATh: MOHITHE KOMOWHATOPHOW 3a/ladyll U OCHOBHBIX METOJOB €€ pelleHus (IepeCcTaHOBKH,
pa3MelleHusl, coYeTaHusi 0e3 MOBTOPEHHUS M C MOBTOPEHHEM); MOHSATHE JOTMYECKON 3a/1auu;
npuéMbl  pElICHHST KOMOWHATOPHBIX, JIOTHYECKHX 3a7ad; JJIEMEHThI MOJCIHPOBAHUS
KOMOMHATOPHOTO mepebdopa ¢ MOMOILIbI0 IpadoB; MOHITHE BEPOSITHOCTH COOBITHI; MOHSATHE
HEBO3MOXKHOTO, JOCTOBEPHOTO W CIY4YailHOIO COOBITHH; MOHSATHE HE3aBUCHUMBIX COOBITHIA;
MOHSTHE YCJIOBHOM BEPOSTHOCTU COOBITUMN; MOHSATHE CTATUCTHUYECKON YacTOThI HACTYIJICHHS
COOBITHI;

yMeThb: HCIOJIb30BaTh OCHOBHBIE METOJbl pPEIICHUS KOMOMHATOPHBIX, JIOTMYECKUX 3a/ay;
pa3pabaTheiBaTh MOJICIIM METOJIOB PEIICHUS 3a7a4, B TOM YHCJIE U MPHU TOMOIIY MOJCITUPOBAHUS
C MOMOIIBIO rpadoB; MEPEXOAUTh OT UJIEU 3aJaUu K aHAIOTMYHOM, Oojee MpocToil 3aaaye, T.e.
OT OCHOBHOMW ITOCTAaHOBKH BOIPOCA K CXEME; SICHO BBIPAXKaTh Pa3paOOTaHHYIO HICIO 3aJla4uH,
BBIUKCIISTh BEPOSTHOCTH COOBITHI; ONpPENENsITh PABHOBEPOSTHBIE COOBITHS, BBIOIHATH
OCHOBHBIC OTIEpallii HAJl COOBITUSMHU; JOKa3bIBaTh HE3aBHCUMOCTH COOBITHI; HaXOIUTh
YCIIOBHYIO BEPOSITHOCTB; pEIlaTh MPAKTUYECKUE 3a/adyd, TMPUMEHSS METOAbl TeOopuu
BEPOSTHOCTH.

7. O6o61aoee NOBTOPeHNe ajredpbl M Hayasa anajau3a 3a 10- 11 kiaaccesl (22 yaca)
Uwucna u anredbpandeckue npeobdpa3oBanus. YpasHeHus. HepaBencrBa. CucTteMbl ypaBHCHHN U
HepaBeHCTB. [IponsBoaHas GyHKIIMHN U €e TPUMEHEHHE K pelIeHuo 3a1a4. OyHKIUU U rpapuky.
TexcToBbIE 33/1a4M Ha MPOIEHTHI, IBIXKEHHUE, pabOTy, MPOTpeccru. 3aadu ¢ apaMeTpPOM.
Ocnoguvie yenu: 00001IeHNE U CHCTEMaTH3alus Kypca anreOpsl W Hadan aHanuza 3a 10- 11
KJIACChI; CO3JaHHE YCJIOBUM I IUIOJIOTBOPHOTO y4YacTus B TPYINIOBOW padore, mis
dbopMUPOBaHUS yMEHHS CaMOCTOSTEIbHO U  MOTHBHPOBAaHHO OPTraHU30BBIBATH  CBOIO
JeSATEeIbHOCTh; (HOPMUPOBAHME MPEJCTABICHUN 00 UIeIX U METOAaX MaTEMaTUKH, O MATEMATHKE
KaK CpEACTBE MOJICJIMPOBAHMUS SIBJIEHUW W  IMPOILIECCOB; pa3BUTUE JIOTUYECKOTO U
MaTeMaTUYeCKOT0 MBIIIUICHHS, MHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEH; BOCIUTAHNE TTOHUMAHUS
3HAUMMOCTH MaTEMaTHKH JJIsl OOIIECTBEHHOTO Tporpecca.

2.2. Ilepeuenn popM, METOOB M TEXHOJIOTHI OPraHU3aANMHU Y4eOHOI NeATeTbHOCTH
o0yyarommxcs, BK/JI104as (OpMbI ¢ IPUBJICYECHHEM PEeCyPCOB APYIUX OPraHu3amnui,
COLMOKYJ/IbTYPHOI1 00pa3oBaTe/IbHON cpebl rOpoaa.
OcHoBHas (popma opraHuzai 00pa3zoBaTEIbHOTO MPOLECCca — KIIACCHO-YPOYHasi CHCTEMA.
[IpenycmarpuBaeTcs NpUMeHEHUE CAEAYIONUX TEXHOJIOTUI 00yUeHHUS:
1. TpaJAULMOHHAs KIACCHO-YpPOYHas;

2 JeKIUH (JeKIUU-0eceIbl, JEKIMU-TIPOOIEMHOE U3YUCHHE);
3 IIpaKTUYeCcKHe padoThl,

4. nabopaTopHbIE pabOTHI;

5 AIIEMEHTHI MPOOIEMHOT0 O0YUCHUS;

6. TEXHOJIOTHH YPOBHEBOU nu(hepeHITnaInu.

Bunsl 1 GopMbl KOHTPOJIS: TMEPEBOJAHAS AaTTECTAlUs, TEKYIIUH U TPOMEKYTOUYHBIN
KOHTPOJIb, CaMOCTOSITEJIbHBIE PAa0OThI, MAaTEMAaTHYECKHUE IHUKTAHTBHI, KOHTPOJbHBIE PabOTHI,
TecTbl (B ToMm uucie B ¢opmare EI'D). Ilpenmonaraercss BKJIIOYEHUE B YYEeOHBIH Mpoliecc
TECTHPOBAaHUS €  HCIoib30BaHMeM  cuctembl  «Crarrpaa»,  caiitoB  www.fipi.ru,
www.alexlarin.net u mp.

2.3. Onucanue CBSI3M € APYTUMHU y4eOHBIMHU NpeAMeTaMHU


http://www.fipi.ru/
http://www.alexlarin.net/

B pamkax w3yueHus mnpeamera «EcTecTBO3HaHWE» TMPENAINONAraeTcsl IMPOBEACHUE
1a00paTOPHBIX PabOT C MCHOJb30BAaHWEM 3HAHWN M3 00JIacTH anreOpbl M Havall aHaau3a
(BHCMGHTBI BCPOATHOCTHU U 06p2160TKa CTaTUCTUYCCKUX HAHHBIX, IIPOU3BOJHAA KaK MHCTPYMCHT
OIHCAHUsI U3MEHSIOIIUXCS ITPOIECCOB, (PYHKIIMOHAIbHAS 3aBUCIMOCTD NIEPEMEHHBIX)..

3. MecTo y4eOHOro npeamera, Kypca B y4eOHOM IJIaHe
CornacHo  ¢QenepanbHOMy 0a3MCHOMY y4eOHOMY IUIaHy Ui 00pa30BaTENbHBIX
yupexaenuii Poccuiickoit @enepanuu Ha U3ydeHue anreOpbl M Ha4dal aHaiuu3a oTBoauTcs 136
yacoB 3a 2 roaa o0ydenus (1o 2 yaca B Heaenmo B 10 u 11 kmacce).
B xonme m3ydeHus anreOpbl M Hayal aHajdW3a IUlaHuUpyeTcs mposeacHue B 10 kimacce 6
KOHTPOJIbHBIX paboT, B 11 kimacce — 5 KOHTPOJIBHBIX pabOT MO OCHOBHBIM TE€MaM U IO OJHOMN
UTOTOBOM KOHTPOJILHOM paboTe B Ka)I0M KJlacce.

Maremarrueckoe 00pa3oBaHWE B OCHOBHOHM IIIKOJIE CKJIAJBIBACTCS W3 CICIYIOIINX
COJIep)KaTeNbHBIX ~ KOMIIOHEHTOB:  apudMeTHKa;  anredpa;  TIeoOMEeTpus;  DJIEMEHTHI
KOMOWHATOPHUKHU, TEOPUU BEPOATHOCTEH, CTATUCTUKU M JIOTMKUA. B CBOE#l COBOKYNMHOCTH OHU
OTpakaroT OOrartbiii ONbIT 00yUYeHHsI MaTeMaTUKe B HAlllel CTpaHe, YYUTHIBAIOT COBPEMEHHbIE
TEHCHIIMA OTCYSCTBEHHOW W 3apyOE)KHOW IIKOJIBI M TO3BOJISIFOT PEAIN30BaTh MOCTABICHHBIC
nepes MIKOJbHBIM 00pa30BaHUEM LENH Ha MH(POPMALMOHHO €MKOM U MPAKTHYECKH 3HAYUMOM
Marepuaie. OTH COJepKaTeIbHbIE KOMIIOHEHTHI, pPa3BUBAsCh Ha MPOTSHKEHHUM BCEX JIET
00y4eHHs1, ECTECTBEHHBIM 00pa30M MEPEIICTAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

TakuM o00pa3oM, B XOJ€ OCBOCHHUS COJACpKAHHS Kypca aireOpsl M Hayal aHaau3a
yyalecs moxy4aroT BO3MOKHOCTD:

e Ppa3BUTh IMPEJCTABICHUE O YHUCJIE€ U POJM BBHIYUCICHHI B YEJIIOBEYECKOW IPAKTHUKE;
chopMUpOBaTh  MPAKTUYECKHME  HABBIKM  BBIIOJHEHUS  YCTHBIX,  IUCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIUMCIICHUHN, Pa3BUTh BHIYUCIUTEIBHYIO KYJIbTYPY;

e OBJIaJIeTb CHUMBOJMYECKUM SI3BIKOM anreOpbl, BbIpabOTaTh (HOpManbHO-ONEpaATHBHBIC
anreOpanvdecKue yMEHHS M HAyYUTHhCS NMPHMEHATh MX K PEHICHUI0 MaTEeMaTHYECKHX W
HEMaTeMaTUYeCKHUX 3a/1a4;

e U3YYUTh CBOMCTBA U TpapuKH DJIEMEHTAPHBIX (YHKIUN, HAYYUTHCS MCIOJIb30BATh
byHKIIMOHATbHO-TpaUUECKUEe TPEACTABICHUS [UIsl OMHMCAHMA M aHalu3a pealbHbIX
3aBUCHUMOCTEIH;

e TMOJIYYHMTHb MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O
Pa3IUYHBIX CcHoco0ax WX HM3y4eHHs, 00 0COOCHHOCTSIX BBIBOJIOB M TPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

e Pa3BHUTh JIOTUYECKOE MBIIIJICHUE U PEYb - YMEHHUE JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTh HECJIOXHbIE CHUCTEMAaTU3alMd, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
WCIIOJIH30BATh PA3IMYHBIC SI3bIKA MATEMATHKH (CIIOBECHBIN, CHMBOJIUYECKUM, TPAPUIESCKHI)
JUTSL WILTIOCTPALU, UHTEPIPETALMH, APTYMEHTALIMK U I0Ka3aTeNIbCTBA;

e cdopMupoOBaATHL TPEACTABICHUS 00 M3y4aeMbIX MOHATHUSIX M METOJIaX KaK Ba)KHEUIIUX
CpencTBax MaTeMaTHUE€CKOr0 MOJIETUPOBAHUS PEAIbHBIX MPOLECCOB U SIBIICHUM.

B xoxe mpernogaBanus TUCHUIUIUHBI «AnreOpa ¥ Haudajga aHald3a» B OCHOBHOMW IIIKOJIE
cienyer oOOpaTUTh BHHUMAaHHWE Ha OBJQJICHHE YMEHUSIMH 00Iley4e0HOro Xapakrepa,
Pa3HOOOpPa3HBIMH COCO0AMM J1eSITEILHOCTH, IPUOOPETCHHE OMBITA:

e TUIAHUPOBAHMS U OCYIIECTBICHHS aJTOPUTMUUYECKON JI€ATEIbHOCTH, BHIOIHEHUS 3aJaHHBIX
1 KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

e pelIeHUs Pa3HOOOPAa3HBIX KJIACCOB 3a7a4 U3 PA3IMYHBIX Pa3/IeloB Kypca, B TOM YUCIIE 3a/1ad,
TPeOYIOINX MOUCKA MYTEH M CIIOCOOOB PEIICHUS;

e HCCIIEIOBATEIbCKOM JEATEIbHOCTH, Ppa3BUTUSA W€, MPOBEACHUS HKCIEPUMEHTOB,
0000111eHuS, TOCTAHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;



SICHOTO, TOYHOI'0, TPAMOTHOTO M3JIOKEHUSI CBOMX MBICIIEH B YCTHOM M NMUCBMEHHOM pEYH,
WCIIOIb30BAaHUS  PA3UYHBIX  SI3BIKOB MaTEMaTUKH  (CJIOBECHOTO, CHMBOJIMYECKOTO,
rpaduueckoro), cBOOOJHOTO MEpPexojJa C OHOTO s3bIKa Ha APYrol i HMIUTFOCTPAIUH,
WHTEPIPETAIMU, apTYMEHTAIMU U JI0Ka3aTeJIbCTBA;

MPOBEJICHUS JI0KA3aTEIIbHBIX PACCYKJICHUM, apryMEHTALlMU, BBIABH)KCHUS THIIOTE3 U HX
000CHOBAHHS;

MOWCKa, CHUCTEMAaTH3alliu, aHalu3a W KilacCHPUKAuu WHEGOPMAIUU, WCIOIH30BAHUS
pPa3HOOOpa3HBIX HMHGOPMAIIMOHHBIX HMCTOYHUKOB, BKJIIOYas YYEOHYI0O W CIPABOYHYIO
JTUTEPaTypy, COBpEeMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH.

4, JInyHOCTHBIE, MeTanpeAMeTHbIE U NpeIMeTHbIE Pe3y/bTaThI
OCBOEHMs Y4eOHOro npeamera, Kypca
B xozxe npenonaBaHus AMCUUILUIMHBI «Anrebpa U Hayala aHaiM3a» B OCHOBHOW INKOJIE

cienyer OOpaTUTh BHHUMaHHE Ha OBJaJIcHHE YMEHUSIMH 00lIey4e0HOro Xapakrepa,
pa3HOOOpPa3HBIMU CNIOCO0AMU AeATEJIBLHOCTH, IPUOOPETEHHE OIBITA!

IUTAHUPOBAHMSI M OCYIIECTBIICHHS AJITOPUTMUYCCKON JIEATEIIbHOCTH, BHITOIHEHHSI 331aHHBIX
¥ KOHCTPYHPOBAHWS HOBBIX aJITOPUTMOB;
pelieHus pa3HO00pa3HbIX KIIACCOB 3a/1a4 U3 PA3IMYHBIX Pa3/IeioB Kypca, B TOM YHCIIE 33jad,
TPeOYIOIIMX TOUCKA ITYTSH U CIIOCOOOB PEIICHUS;
UCCIICIOBATEIILCKOW  JICATCIILHOCTH, Pa3BUTHA HJCH, NPOBEACHUS OSKCIECPUMEHTOB,
0000111eHus, TOCTAHOBKHU U (HOPMYITHMPOBAHUS HOBBIX 3a7ay;
SICHOTO, TOYHOTO, TPAMOTHOTO H3JIOKEHHSI CBOMX MBICIICH B YCTHOW M NMHCBMEHHOW pEYH,
UCTIOIB30BAaHUSl  PA3JIMYHBIX  SI3BIKOB ~ MAaTEMaTHKH  (CIOBECHOTO, CHMBOJIMYECKOTO,
rpaduveckoro), cBOOOIHOrO IMepexojia C OJHOrO s3bIKAa Ha JPYrod I WILTIOCTPAIHH,
UHTEPIpETalNH, APTYMEHTAIMN U I0Ka3aTeIbCTBA;
NPOBE/ICHUS JIOKA3aTEIbHBIX PACCYXKJICHUH, apryMCHTAIlUH, BBIABMOKCHHS THUIOTE3 M HX
00OCHOBAHHS;
MOUCKA, CHUCTEMATH3allii, aHalu3a M Kiaccuukanum WHGOPMAIUK, HWCIOIb30BaHUS
pa3HooOpa3HbIX HMH(POPMAMOHHBIX HWCTOYHHUKOB, BKJIIOYas Y4YeOHYIO M CIIPAaBOYHYIO
JUTEPaTypy, COBPEMEHHBbIC HMHPOPMAIIMOHHBIC TEXHOJIOTHH.

N3yuenune anreOpbl ¥ Ha4all aHAJIM3a B paMKax CpeAaHero (IOJIHOT0) OOIIero o0pa3oBaHus

HAIPAaBIIEHO Ha JOCTHKCHHE CIECIYIOIINX LeJIei:
OO0u1eyyeOHbIE LEJIH:

CO3/laHHe YCIOBMH Ui (POPMUPOBAHMS YMEHHUs JIOTMUECKHM OOOCHOBBIBATH CYXKACHUS,
BBIIBUTaTh TUIIOTE3bl U TOHUMATh HEOOXOJUMOCTh UX NPOBEPKH;

co3/laHue YCIOBUH Ans (OPMUPOBAHMUS YMEHHUS SICHO, TOYHO M T'PAaMOTHO BBIPAXXaThb CBOM
MBICJIA B YCTHOM ¥ TMCBMEHHOM peuu;

(dbopMUpOBaHHE YMEHHUS HCIOJIb30BATh pA3IMYHbIE S3bIKM MaT€MaTUKHU: CJIOBECHBIM,
CUMBOJINYECKUN, TEOMETPUYECKUN;

dopMHpoBaHHE YMEHHs CBOOOJHO MEPEXOAUTh C SA3bIKa Ha S3BIK JUIS MIUIIOCTPALIUH,
MHTEPIPETALMH, API'YMEHTALMH U JI0Ka3aTeNIbCTBA;

CO3/1aHU€ YCIOBUH AJIS INIOJOTBOPHOI'O y4acTHs B pabOTe B IPYIIIIE;

dbopMUpOBaHHE YMEHHUSI CaMOCTOATEIbHO M MOTHUBHPOBAHHO OPIraHU30BHIBATH CBOIO
JIeSATEIIbHOCTD;

dbopMUpOBaHHE YMEHUS NMPUMEHATh MPUOOPETEHHBIE 3HAHUS W YMEHHUS B IPAaKTHUECKOM
JESATEIIBHOCTH U MOBCEIHEBHOM JKU3HM JUIsl UCCIEN0BAaHUSA (MOAEIMPOBAHUS) HECIIOKHBIX
MPAKTUYECKUX CUTyallMii Ha OCHOBE M3Y4YEHHBIX (POPMYJT M CBOICTB NpHU pEHICHUU 3a]ad
NPAaKTUYECKOTO COIEPIKAHUS, UCIOIB3Ysl IPU HEOOXOIUMMOCTH CIIPABOYHUKH;

CO3JJaHME YCJIOBUM JUIi MHTEIPUPOBAaHUS B JIMYHBIA ONBIT HOBOM, B TOM 4YHUCIE
CaMOCTOSTENIHO MOTYYeHHOH HH(pOpMAIIHH.



Ob0menpeaMeTHbie HeJIH:

e OBJAJICHUE CHCTEMOI MaTeMaTUYECKUX 3HAHUI U yMEHUH, HEOOXOIUMBIX JUUIsl IPUMEHEHMUSI
B MPAaKTHYECKOW JESITEIbHOCTH, HW3YYCHHUS CMEKHBIX JHUCIHMIUIMH (€CTECTBO3HAHMS,
00IIECTBO3HAHMS | 1. ), JUTSI IPOIOJDKEHUST 00pa30BaHMUS;

e HMHTEJUICKTYyaJbHOE pa3BUTHE, (POPMUPOBAHUE KAYECTB JUYHOCTH, HEOOXOIUMBIX YEIIOBEKY
JUTSL TIOJIHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MAaTEMAaTHYECKOU
JIEATCIIbHOCTU: SICHOCTh W TOYHOCTH MBICIU, KPUTUYHOCTh MBIIUICHUSA, WHTYUIIMS,
JIOTUYECKOE MBILIJICHUE, 3JIEMEHTHl aJTOPUTMUYECKOW KYJIbTYpPbI, IMPOCTPAHCTBEHHBIE
MPEACTABIICHHS, CTIOCOOHOCTH K ITPEOJIOJICHHIO TPYAHOCTEH;

e (QopmupoBaHue MpeacTaBICHUN 00 HAESIX M METOJaX MATeMaTUKH KaK YHHBEPCATHHOTO
sI3bIKa HAYKW U TEXHUKHU, CPEACTBE MOJICTIMPOBAHUS SBJICHUHN U MTPOIECCOB;

e BOCIMTAaHHUE KyJbTYpbl JIMYHOCTH, OTHOLICHUS K MaTeMaTHKEe Kak K 4YacTu
00111eYeI0BEUeCKOM KYIbTYPhI, HTparoliell 0COO0YI0 poJib B OOIIECTBEHHOM Pa3BUTHH 4Yepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHS MAaTEMATUKH, 3BOJIFOLUEH MATEMATUUYECKUX UJICH.

OO0meyuyeOHbIe YMEHHsI, HABBIKH U CIIOCO0BI eI TeJIbHOCTH
B xone ocBoeHMs coiepikaHUs MaTeMaTH4YeCKOro oOpa30BaHUs ydalllMecsl OBJIAJEBAIOT
pa3HoO0pa3HBIMU CIIOCOOAMHU JESATEIBHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:
e IIOCTPOCHHMS U HCCIEJOBaHUS TE€OMETPUYECKUX MOJENEH M ONMCAHHUA W PELICHMS
IPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHbBIX JTUCLUIUINH;

e BBIIOJHEHUS M CaMOCTOSITEJIbBHOIO COCTAaBJICHUS aJITOPUTMUYECKUX MPEINUCAHUN U
MHCTPYKLIMH Ha MaTeMaTHMYeCKOM MaTepuaie; BBINOJIHEHHUS pacdyeToB IPAKTHYECKOIO
XapakTepa; MCIHOJIb30BAHUS MaTeMaTHYECKUX (OPMYN U CaMOCTOSITEIbHOIO COCTaBJICHUS
(dopMyn Ha OCHOBE 00OOIIEHHUS YACTHBIX CIIy4aeB M SKCIIEPUMEHTA;

e CaMOCTOATENbHONH pabOThl C UCTOYHMKAMU HMHGPOpMaLUHU, 00OOIIEHHUS U CUCTEMaTU3alUU
MOJy4eHHOU NH(POpPMAIINY, HHTETPUPOBAHNUS €€ B JIMYHBIN OIBIT;

e IPOBEACHUS JIOKA3aTEIbHBIX PACCYKIEHHUH, JIOrMYECKOro OOOCHOBAaHMsS  BBIBOJOB,
pa3iavueHus JOKAa3aHHBIX M HEJOKAa3aHHBIX YTBEP)KICHUH, apryMEHTHPOBAaHHBIX U

AMOLIMOHAIBHO YOEIUTENbHBIX CYXKIECHUM;

e CaMOCTOATEIBHONM U KOJUIEKTUBHON JEATEIIBHOCTH, BKIIIOYEHHS CBOMX pPE3YJIbTATOB B
pe3ynbTarhl paboThl TPYIIIBI, COOTHECEHUE CBOEIO MHEHMSI C MHEHUEM JIPYTMX YYaCTHHUKOB
y4eOHOT0 KOJUIEKTHBA 1 MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.

TpeGoBanusi K yPOBHIO NOATOTOBKH BBITYCKHUKOB

Ha crynenn ocHOBHOM HIKOJIBI 337jaui Y4€OHBIX 3aHSATUN ONpPEENECHbl KaK 3aKpeIuieHne
YMEHMM pa3fensaTh MpOLECChl Ha JTalbl, 3BEHbS, BBIICIATH XapaKTEPHBIE MPUYUHHO-
CJIEICTBEHHBIE CBSI3H, ONPEAEIATh CTPYKTYPY OOBEKTa MO3HAHUS, 3HaUMMble ()YHKI[MOHAJIbHBIE
CBSI3U M OTHOLICHUS MEXIY YacTsAMH I1IeJIOr0, CPaBHUBATh, CONOCTABIATh, KIAaCCU(UIIUPOBATh,
paHXHpPOBaTh OOBEKTHI IO OJHOMY WJIM HECKOJIBKUM MPEJI0KEHHBIM OCHOBAHUSAM, KPUTEPHSIM.
[TpuHIMNMaIbHOE 3HaYEHHE B PaMKax Kypca MpuoOpeTaeT yMeHUe pa3indarh (pakTbl, MHEHUS,
JI0Ka3aTelIbCTBA, TUITOTE3b], AKCUOMBI.

[Ipy BHIMONHEHUM TBOpUYECKUX paboT (GopMUpYyeTCs yMEHHE ONpeAeisATh aaeKBaTHBIC
crocoObl perieHus y4eOHOM 3ajadyl Ha OCHOBE 3a/JaHHBIX aJITOPUTMOB, KOMOHMHHPOBATh
W3BECTHBIE ANTOPUTMBI JAEATEIBHOCTH B CHUTyallUsX, HE IPEAINOJaraloliuX CTaHAAPTHOTO
MPUMEHEHHUS OJJHOTO U3 HUX, MOTHUBHPOBAHHO OTKa3bIBAaThCS OT 00pasla JIesTEIbHOCTH, UCKATh
OpPUTMHAJIbHBIE PEILICHUS.

VYyamuecss AOKHBI IPUOOPECTH YMEHHUS MO (POPMUPOBAHUIO COOCTBEHHOTO alrOpUTMa
peleHus TO3HABaTeNbHBIX 337434, (QOpMyJIUpoBaTh NpobdiaeMy U Ienu CBOe paboThl,
OTpeeNATh a/JeKBaTHbIE CIOCOObI U METOJbI PEIIeHUs 3aJaud, MPOTHO3UPOBATH OKHUIAEMbBIN
pe3yabTaT U COIMOCTABJIATH €ro C COOCTBEHHBIMH MaT€MaTHMYeCKMMM 3HAHUSAMH. Ydaliuecs



JIOJKHBI HAYYUThCS TIPECTABIIATH Pe3yabTaThl HHANBHYaTbHOMN U IPYNIIOBON MO3HABATEILHOM
JeATeTLHOCTH B (hOpMax KOHCIIEKTa, pedepara, perieH3uu.

Jiis pelieHus: TMO3HABAaTENBHBIX M KOMMYHHKATHBHBIX 3ajad yYallUMCS Ipeiaraercs
UCIIONIb30BAaTh PA3JIMYHbIe HMCTOYHUKHA HMH(GOPMALUK, BKIIOYas SHIMKIONEINH, CIOBapH,
UHTEPHET-PECYpChl U Jpyrue 0a3bl JaHHBIX, B COOTBETCTBMM C KOMMYHHKATHBHOM 3amayei,
chepoii n cuTyanueil OOIIEHHS OCO3HAHHO BHIOMpPATh BBIPA3UTEILHBIC CPEACTBA S3bIKA H
3HAKOBbIE CUCTEMBI (TEKCT, Ta0JINIIA, CXEMa, ayIMOBU3YaIbHBIN Psi U JIp.).

VYuyammecss TODKHBI YMETh Pa3BEPHYTO OOOCHOBBIBATH CY)XKICHHMS, JaBaTh OINPEICIICHHUS,
NPUBOAUTH JOKa3aTelnbcTBA (B TOM 4YHCIE JIOKAa3aTelIbCTBO OT MPOTHUBHOTO, a TaKke
KOHCTPYKTUBHBIC JIOKAa3aTEJIbCTBA CYIIECTBOBAHMS OOBEKTOB C 3aJaHHBIMH CBOICTBaMH),
OOBSICHATH U3y4YCHHBIEC MOJIOKEHHUS Ha CAMOCTOATENBHO MOI00PaHHBIX KOHKPETHBIX MpUMepax,
BJIaZICTh OCHOBHBIMU BHJAaMH IYOJMYHBIX BBICTYIUICHUH (BBICKa3bIBAaHHS, MOHOJIOT, TUCKYCCHS,
NOJIeMHKa), CJeI0BaTh OJTUYECKMM HOpPMaM M TMpaBWJaM BEACHUS JUANOTa, TUCITYTA.
[Ipennonaraercst mpocTeiiiee HCHONBb30BaHUE YYAIUMUCSH MYJIbTUMEIUHHBIX PECYpCOB |
KOMIIBIOTEPHBIX TEXHOJOTMH sl 00paboTKH, Nepenayd, CHcTeMaTH3alud HWH(pOpMaIu,
co3maHusi 0a3 JaHHBIX, NPE3CHTAIMM PE3YJIbTaTOB II03HABATEIFHOM M HPAKTHYECKOM
NEeSITETTHHOCTH.

CraHgapT OpHEHTHPOBaH Ha BOCIHMTAHME IIKOJbHUKA - TpaXJaHWHA U maTpuoTta Poccum,
pa3BUTHE AYXOBHO-HPAaBCTBEHHOTO MHpA IIKOJBHUKA, €0 HAMOHAIBHOTO CaMOCO3HaHWA. B
npouecce O0OydeHHs JODKHO ObITh  cHOpMHpPOBaHO yMeHHE (OPMYIHPOBAaTH CBOM
MHUpPOBO33PEHYECKHE B3MJISABI M HA OTOH  OCHOBE  OCYIIECTBIATHCS  BOCHUTAHUE
IPaXIaHCTBEHHOCTH U MATPUOTH3M.

B pesynbrare u3ydeHus anreOpbl 1 Ha4al aHAJIN3a YYSHHUK JTOJHKEH

3HATH/IIOHUMATh.
° 3HAYCHHUC MaTeMaTI/I‘{eCKOfI HaYKI/I JUJIA pemeHI/m 3aJa4, BOZHUKAKIIUX B TGOpI/II/I U Ha
MIPaKTHKE;

e INHUPOTY U B TO XKC BPEMs OIpaHUYCHHOCTb NMPHUMCHCHUA MATCMATHUYCCKHUX METOJOB K
aHaJIN3y U UCCIICAOBAHUTIO IIPOUCCCOB U SIBJICHUH B IMpupoac u 06H_[6CTB6;

e 3HAQUEHUE TMPAKTUKM M BONPOCOB, BO3HUKAIOIIUMX B C€aMOM MaTeMaTUKe s
(GbopMHpOBaHHUS U PAa3BUTUS MaTeMaTUYECKON HAYKU; UCTOPUIO Pa3BUTHS MOHATHUS YHCIA,
CO3J1aHUsI MAaTEMAaTHYECKOTO AHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

e YHHBEPCAJIBHBIA XapakTep 3aKOHOB JIOTUKM MAaTEMaTHYECKHX PpACCYKICHHUH, UX
IPUMEHUMOCTb BO BCEX 00JIACTSX YEIOBEUYECKOM NesATeIbHOCTH;

e BEPOSTHOCTHBIM XapaKTEP Pa3INYHBIX IIPOLIECCOB OKPYKAIOIIETO MUPA.

AJI'EBPA
yMeTh
e  BBINOJHATH apUPMeTHUECKUe IeHCTBUSA, coueTast yCTHbIE U MMHChbMEHHbIE PallMOHAIbHbIE
npueMbl, 0€3 NMPUMEHEHHUS BBIYMCIUTENbHBIX YCTPOMCTB; HAXOJWUTh 3HAYEHUS KOPHS
HaTypaJbHOH CTENEeHH, CTENIEHH C PallMOHAJIBHBIM MOKa3aTeseM, Jorapudma, UCIoIb3ys
Ipyu HEOOXOAMMOCTH BBIUMCIMTEIbHBIE YCTPOMCTBA; TIOJB30BAaThCSA OLIGHKOW H
MIPUKUJIKOU IIPU IIPAKTUYECKUX pacyeTax;

e MPOBOJUTH MO HU3BECTHBIM (hOpMyJaM M IpaBHiaM NpeoOpa3zoBaHUs alredpandeckux
BBIPQXEHHM, BKIIIOYAIOUINX CTEMEHH, PaaUKajbl, JIOTapU(PMbl U TPUTOHOMETPUUECKHE
byHKIINM,

e  BBIUMCIIATH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISAI HEOOXOMMbIe
MOJICTAHOBKH U ITPeoOpa3oBaHus;

e HCIOJIB30BaThb NPUOOpPETEHHBbIE 3HAHHUS W YMEHHUS B NPAKTUUYECKOW NEATEIbHOCTH U
MOBCETHEBHOM JKU3HU IS



yMeTh

yMeTh

yMeTbh

BBINOJIHATH MPAKTUYECKHE pacueTsl 1o (opmyiam, BKIOUYas (GOpMyIbl, coAepiKaline
CTEMEeHH, PaAAMKaNbI, JOrapudMbl U TPUTOHOMETpUYECKHE (YHKIUHU, UCHOIB3YS MpH
HEO0OXOJMMOCTH CIIPAaBOYHbIE MAaTEPUAIIbI U IPOCTEHIINE BHIYMCIUTENIbHBIE YCTPONCTBA.

OYHKINHU U TPAOUKHA

olnpeseNnaTh 3HaueHHe (YHKLUMU [0 3HAYCHMIO apryMEHTa IpU pa3IM4YHbIX Crocodax
3a1aHus (PYHKIHHM;

CTPOUTH TPaPUKHN U3YIEHHBIX (PYHKIIHII;

OIHKCHIBATH N0 TpaduKy U B MPOCTEUIIMX CIy4asx 1Mo (opMysie MOBEACHUE U CBOICTBA
GyHKUUH, HaXoIUTh MO TrpaduKy (QYHKUMU HauOOJbIIME M HAUMEHbIIME 3HAYECHHUS,
TOYKH IKCTPEMYMA;

pemarb ypaBHEHUS, IPOCTEHIIINE CUCTEMbI YPaBHEHUH, UCTIONB3YS CBOMCTBA (DYHKIMA 1
uX IrpauKoB;

UCIIOJIb30BaTh IMPUOOPETEHHBIC 3HAHUS W YMEHHS B IPAKTUYECKOH AEATeNbHOCTH U

HIOBCETHEBHOM KHU3HU JIJISL:
ONMCAHUS C TIOMOIIBIO (YHKIMHA pPa3IMYHBIX 3aBHCUMOCTEH, MPEICTABICHUS UX
rpadu4ecKu, HHTEPIPETAUH rPa(hUKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

BbIYHUCIATL IIPOU3BOAHLIC H HepBOO6p33HI>Ie QJICMCHTApPHBIX (I)YHKHHﬁ, HCIIOJIb3YA
CIIPaBOYHBIC MAaTCPUAIbI;

UCCIIEIOBaTh B NPOCTEHIIMX ClOy4asx (QYHKIMM Ha MOHOTOHHOCTb, HaXOJHUTb
HanOOJIbIINE W HAMMEHBIINE 3HaueHHUs (DYHKIHHA, CTPOUTH I'pad)MKd MHOTOWICHOB U
HOPOCTEHIINX PALMOHAIBHBIX (PYHKIUI C MCHOJIb30BAHUEM ammapara MaTeMaTH4ecKOro
aHanusa;

BBIUUCIIAATh B TNPOCTEHINMX  CIy4asx IUIOMAAM  KPUBOJIMHEHHBIX  QHUTYp C
HCIIOJIb30BaHUEM NEPBOOOPA3HOI;

UCIOJIb30BaTh MPHUOOPETEHHBbIE 3HAHUS W YMEHHS B NPAKTUYECKOH AEATENbHOCTH U

HOBCGI[HGBHOI\/'I KHU3HU JJI:
peUiCHUs MPHUKIAAHBIX 3a4a4, B TOM YHCJIC COLUAIIBHO-DKOHOMUYCCKUX U (1)I/I3I/I‘IGCKI/IX,
Ha HanOOJIbIINE U HAUMEHBIIIHE 3HAYCHUS, HAa HAXOKACHUEC CKOPOCTH U YCKOPCHU.

YPABHEHUMA 1 HEPABEHCTBA

pemaTh paliuOHAJIIBHLBIC, ITOKA3aTCIILHBIC U J'IOl"apI/I(I)MI/I‘{eCKI/Ie YpaBHCHHA U HCPABCHCTBA,
HpOCTGfIHIHG HNPppalMOHAJIbHBIC 1 TPUTOHOMETPHUICCKUC YPABHCHHUA, UX CUCTCMBI;

COCTaBJISITh YPABHEHHS U HEPABEHCTBA 10 YCIOBHUIO 3a/1a4H;

WCIIOJIH30BATh ISl MPUOJIMKEHHOTO PEIICHUs YpaBHEHUNW M HEPABEHCTB TI'papuuecKuit
METOTI;

n300paxaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA pEIICHHH MPOCTEHIINX
YpaBHEHUH U UX CHUCTEM;

WCIIOJIB30BaTh NPHOOPETCHHBIC 3HAHWS W yYMEHHUS B TMPAKTHYECKOW IEATEIHHOCTH W

HOBCCHHCBHOﬁ KHU3HU JJIs:
MMOCTPOCHUSA U UCCIICAOBAHUA HpOCT@fIHJHX MaAaTEMAaTHYCCKUX MO}IGJ’IGIZ.



OJIEMEHTBI KOMBMHATOPUKHU 1 TEOPUN BEPOATHOCTU
yMeTh:
e pemarh MPOCTEHIIMEe KOMOWHATOPHBIE 3aJadyd METOAOM Tmiepedopa, a Takke C

HCIIOJIb30BaHUEM H3BECTHBIX (OPMYIT;

e BBIYHUCIATH B MPOCTEHIINUX CIy4asX BEPOSTHOCTU COOBITUI Ha OCHOBE MOJCUETa YHCIIa

HCXO/IOB;

e HCIIOJIb30BaThb NPUOOPETEHHBIE 3HAHMS M YMEHHMS B IPAKTHUECKON JESATENBHOCTH U

MMOBCEIHEBHOM KU3HU IS

e AQHAIM3UPOBATh peEaJbHbIE YHCIIOBBIC JIaHHbBIC, IPEJCTABICHHBIE B BUJE JIHUATPaMM,
rpaduKoB;
e  AHAJIM3UPOBATh MH(OPMAIMIO CTATHCTUYECKOTO XapaKTepa.

B pabouux mporpamMmax M3MEHEHO COOTHOIICHHE YacOB Ha M3yYE€HUE TEM M UTOTOBOE
NOBTOPEHHE B CTOPOHY YMEHBIIEHUS 110 OTHOLIEHUKD K THUIOBOW Iporpamme.
BricBoOoauBIIIMEcs yackl OTBEACHBI Ha 0000IIarolee MOBTOPEHUE 10 KaXA0H TeMe, paboTy ¢
TECTaMH U MOJTOTOBKY K HTOTOBOM aTTecTanuu B popme u 1o marepuanam EI'D. IloaroroBky
3K3aMEHaM IJIaHUPYETCs MPOBOAUTH B cCUCTEME, HaunHas ¢ 10 knacca.

IInanupyemble pe3y/ibTaThbl 0OCBOCHHA YueOHOro npeamera B coorsercTBuu ¢ PI'OC
IIpeameTHbIC

(dopMupOBaHKE NOHITUWHOTO arnmapaTa 110 OCHOBHBIM pa3zieslaM Kypca IUIaHUMETPHH;

3HaHUE OCHOBHBIX TEOPEM, CBOMCTB, MPU3HAKOB U (POPMYJT U3 00JaCTH TNIAHUMETPHH;

(dopMupOBaHKE NOHITUHHOTO armapara 10 OCHOBaM CTEPEOMETPHH;

3HaHUE OCHOBHBIX TEOPEM, CBOMCTB, MPU3HAKOB U (POPMYIT IO OCHOBAM CTEPEOMETPHH;

(opMHUpPOBaHHE HABBIKOB IOCTPOEHUSI CTEPEOMETPUUYECKOTO YEepTeKa, MOHUMAHUE €ro

0CcOOEHHOCTEH U yMeHHUI 000CHOBATh MOCTPOEHMUS;

e (QopmupoBaHME MPEACTABICHUN O NApaUIENBHOCTH M  MNEPIEHIUKYJISIPHOCTH B
IPOCTPAHCTBE, UX B3aUMOCBSI3H;

e (opMuUpOBaHHE HABBIKOB OIPEJAEICHUS YIia MEXIY MNPSAMBIMH, MEXIy NpAMOH H
IUIOCKOCTBIO, MEX/1Y JIBYMsI IIJIOCKOCTAMHU; OOOCHOBAHUS YepTexka B KaXI0M cilydae;

e (QopmupoBaHHE TMPEACTABICHUH O MHOTOTPAaHHMKAX M HUX OCHOBHBIX 3JIEMEHTaX;
(bopMHpOBaHKE HABBIKOB BHIYMCIICHUS TUIOIIA /1€l OOKOBOI U MOJIHOM MMOBEPXHOCTEH;

e (opMupoBaHHE MNOHATUMHOIO amnmapara NP H3YYEHUH BEKTOPOB B IPOCTPAHCTBE
(aHanorNUs C MIOCKOCTHIO)

e (QopmupoBaHUE MPEICTABICHUI O METO/Ie KOOPIMHAT; BbIpabOTKa HaBBIKOB IPUMEHEHUS
KOOpJIMHAT B PEIIEHNU CTEPEOMETPUUECKHX 3a]1a4

e (dopMupoBaHME TpEACTaBIEHUH O Telax BpameHus; (OPMUPOBAHHE HABBIKOB
BBIUMCJICHMS IUIOIIAJEH MOBEpXHOCTEH UWIMHJIpa, KOHyca M Iapa; OOOCHOBAaHMS
yepTeKa

e cucreMaTH3alus MPeICTaBICHUH O FreOMEeTpUUECKUX 00BbEeKTaxX; (OPMUPOBAHNE HABBIKOB
000CHOBaHUS PE3yJIbTATOB U BHIBOJIOB.

Metanpeametrnbie (YY)
KommyHukaTuBHbIC:

® yMEHHE MOHUMATh ApIrYMEHTHI JPYTUX yUallluXCsl;

® yMEHHE apryMEHTUPOBATh CBOIO MO3UIIHIO;

e yMeHHe paboTaTh B KOMaHJIE;

® yMEHHE MPOIYKTUBHO OOLIaThCS U B3aMMOJAEHCTBOBATH B IPOIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBaTh MO3ULUU JAPYTUX YYAaCTHUKOB JAESITENBbHOCTH, 3(PPEKTUBHO
pasperiatb KOH()IUKTHI;



PerynsaTuBHblie:

HCIOJIb30BaHNE aHAJIOTHUH, 00OOIIEHHS U CUCTEMAaTHU3al|H B ITPOliecce TOBTOPEHNUS;
[NOHMMAHHUE TPUHLUIOB IIOCTPOCHUS JAECIYKTUBHBIX pAacCyXACHMH B Ipolecce
000CHOBaHHUS PE3YJIbTATOB U BHIBOJIOB;

dbopMUpOBaHUE ANTOPUTMUUYECKON KYJIbTYPBI;

(dbopMUpOBaHUE JTOTMUECKOTO MBILIUICHUS;

NMOHMMAaHHUE TPUHLHUIIOB OpraHU3aluu Y4eOHO-TIOMCKOBOM MESATEIbHOCTH, MPOBEICHUS
SMITUPUYECKOTO UCCIIEAOBAHUS;

UCIIOJIb30BaHUE AHAJIOTMU, OOOOIIEHUS M CHCTEMATH3allMi B MPOLECCe MOBTOPCHHS U
U3Y4EHUS HOBOTIO;

MOHMMAaHUE MHOTOBapUAaHTHOCTHU PEILIEHUsI B 3aBUCHUMOCTH OT BbIOOpA HHCTPYMEHTApPHSI,;
NOHMMAHNE IPUHLMIIOB B3aUMOCBSA3U T'€OMETPUUYECKUX U AHAIUTHUYECKUX MOJXOAOB B
aHAJIN3€E CUTYyallMH;

YMEHUE CAaMOCTOSITEJIbHO ONpPEAENATh UENH JACSATENbHOCTH W COCTaBIATh IUIAHBI
JIEATEIbHOCTH; CaMOCTOSTENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
JIESITENIbHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHMS TOCTABIEHHBIX
Hene W pealn3allid ITUIAaHOB JIGATENbHOCTH; BBIOMpATh YCIEIIHbIE CTPATeTHH B
Pa3IUYHBIX CUTYaLUsX;

ITo3HaBaTeabHBIE:

® YMEHHE CTPOMUTH JI0KA3ATENbHBIE PACCYKACHHS B OIIOPE HA TEOPETUYECKUE CBEICHUS

(1eqyKTUBHBIN METOJ| pacCyKIACHMUS);

(bopMHpoBaHKE KYJIbTYPbl OPraHU3allMU U IPOBEACHUS SKCIIEPUMEHTA;

(dbopMHpOBaHHE KPUTUYHOCTH MBIIIICHHUS;

(bopMHpOBaHKE BBIYUCIUTEIBHON KYIbTYPHI.

TFOTOBHOCTb U CIIOCOOHOCTHh K CaMOCTOSITEJIbHONM MH(OPMAIIMOHHO-TIO3HABATEIbHOU

NESTeTbHOCTH, BJIAJCHHE HABBIKAMU TNOJIYYECHHs HEOO0X0oauMoW WHpOpManuu U3

CIIOBaped pa3HbIX THUIIOB, YMEHHME OPHEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX

uHpOpMAlNY, KPUTHYECKH OICHWBATh M HHTEPIPETUPOBATh HWHPOPMALHIO,

II0JIy4aEMYI0 U3 PA3JIMYHBIX UICTOYHHUKOB;

e BJAJCHHE HaBbIKAaMM I103HABATEJIbHOM peQUIeKCMM KaK OCO3HAaHHUS COBEPILIAEMBIX
JNEUCTBUM W MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTaTOB M OCHOBAaHUW, TPAHULL
CBOCTO 3HAHUA M HE3HAHWS, HOBBIX II03HABAaTEIbHBIX 3a4a4 M CPEACTB UX
JOCTHKECHHS.

JIMYHOCTHBIE

¢ (opmupoBaHHE MOTUBALIUH K YCIIEITHOMY O0YUYEHHIO;

® caMoOpa3BUTHE B Mpoliecce 0000IIAIIEeT0 MOBTOPEHUS, YUEOHO-UCCIIE0BATEIHCKON
JIEATENbHOCTH;

e (opmupoBaHUE CIOCOOHOCTH B OCBOCHUH HOBOW 00JaCTH 3HAHU;

e (opmupoBaHHE CMOCOOHOCTH OpraHU3allMd ¥ TPOBEACHUS OKCIIEPHUMEHTA,
CaMOCTOSITETLHO U MOTHBHUPOBAHHO CTPOUTH CBOKO YUEOHYIO IEATEIHHOCTS;

¢ [IOHUMaHWE BAKHOCTH JIOKA3aTEIIbHBIX PACCYKIICHUN U YMEHUE HX TIPOBOJIUTH;

(dhopMUpOBaHHE CTOCOOHOCTH PEIICHUS 3a/1a4 Pa3TUYHBIMU crioco0aMu (THOKOCTh

MBIIIICHHUS);

caMOpa3BHUTHE B TIPOIECCE MPOTHO3UPOBAHUS PE3yJIbTaTa,

pa3BHUTHE TPOCTPAHCTBEHHOTO MBITIUICHUS;

pa3BUTHE UHTYUIINH;

TOTOBHOCTh M CITOCOOHOCTH BECTH JIHAJIOT C JPYTMMH JIFOJbMH, JOCTUTATh B HEM

B3aMMOITOHMUMAHWSI, HAXOUTh OOIINE IEJIA U COTPYAHHYATH JIJIS UX JOCTHKCHHS;

® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CamMo00pa3oBaHUIO, Ha
MPOTSHKCHUM  BCEH  JKW3HHM, CO3HATEILHOC OTHOIICHHE K  HENPEPHIBHOMY



00pa30BaHUIO KaK YCIOBHIO YCIEHIHOM MpodecCHOHATbHOW M OOIIeCTBEHHOMN
TEATEIbHOCTH.

5. Y4eOHO-MeTOANYECKOE M MATEPUATBLHO-TEXHHUYECKOe o0ecriedeHune
0o0pa3oBaTeIbHOIO0 Npolecca
5.1. Jlutepatrypa
1. Vuebuuk: Anrebpa u Havasa MaTemaruueckoro anamusa, 10 11 kmaccer: yue6. [nsa
obmeobpazoBar. yupexaenuii /1. A. Anmumos [u ap.], - M.: [Ipocsemenue, 2012 1.
2. Anrebpa u Havana ananm3a 10-11, tematudeckue Tectol: yuebd. mocobue ./ B.K. [llapamnosa. —
PocroB v//1.: ®enukc, 2007.
3. KonTponpHO-U3MepuTenbHble MaTepuaibsl. Anredpa u Havana ananusa: 10 kmace / coct. AH.
Pypykun. — M.: BAKO, 2011
4. KoHTpOJIbHO-U3MEpHTENbHbIE MaTepuaibl. AnreOpa u Havana aHanuza: 11 kmace / coct. AH.
Pypykun. — M.: BAKO, 2011

5.2. lonoJiHMTEILHAS JIUTEpATypa:
1. AnreOpa w Havanma aHanw3a: COOPHUK 3aday JUIS TIOJTOTOBKHM W TPOBEICHUS HTOTOBOM
aTTecTanuu 3a Kypc cpeaneii mkonsl / W.P. Beicoukwii, JI.W. 3BaBuy, B.I1. [Turapes u ap.; moxg
pen. C.A. lllecrakoBa. M.: Buemicurma-M, 2008
2. JlumakTrudeckue MaTepuasl 1o aaredpe u Havanam aHanu3a it 10 u 11 kmacca /B.1. VBnes,
C.M.Caaksn, C.W.IBapudypr. M.: Ilpoceemenue ,2005
3. EI'D. Maremaruka ba3oBslii ypoBeHb: TUIIOBBIE 9K3aMEHAI[MOHHBIE MaTepHalibl: 36 BApUAHTOB
/ Tlon pen. U.B. Smenko. — M.: UznarensctBo «HarmonansHoe 00pazoBanue», 2017.
4. EI'D. Maremaruka IlpodunbHblii ypOBEHBb: THIIOBBIE ASK3aMEHALIMOHHBIE MaTepHuaibl: 36
BapuanToB / [log pen. V.B. Slmenko. — M.: U3narensctBo «HanmmonansHOe 00pazoBanue», 2017.
5. [IpumepHsbie mporpammsl 1o Matematrke. COOPHUK HOPMAaTUBHBIX TOKYyMEHTOB. Marematuka
/ coct. D.J1. Auenpos, A.I'. ApkangseB. M.: [lpoda, 2009.



