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IMosicHUuTeIbHAS 3aNIMCKA KYypca BHEYPOUHOil HeATeibHOCTH «FOHbIII MaTeMaTHK» 7,9 Kj1accoB
Pabouast mporpamma mo Kypcy BHEYpOUHO JesTelbHOCTH «HOHBIN MaTeMaTuky» A 00ydaromuxcs ¢ 3aepyKKON TICUXUYECKOTO PAa3BUTHUS
(manee c 3IIP) nnst 7, 9 KaccoB COCTaBJICHA HA OCHOBE:
- ®AOIT 00O obyuaromuxcs ¢ 311P;
- TpeboBanuii k pe3yabTaTaM OCBOCHHS MporpaMmbl, ipeactaBieHHbIx B PI'OC OO0 obyuarommxcs ¢ OB3;
- ®PIT OO0 «Matematuka» (6a3oBslii yposens), DI’ BHY UCPO, Mocksa 2023 r.;
- IlpumepHoii paboueil mporpamMmbl ydeOHOTo TmpeameTa «MaTemMaTHkay aJanTHPOBAaHHONW OCHOBHOM oOpaszoBatenbHON mporpaMmmbel OOO
obyuatomuxcs ¢ 311P, r. Mocksa, 2022 1.;
- «CaHUTapHO-3MUIEMHOJIOTHYECKIX TPeOOBAaHUN K OpraHM3alMsIM BOCIHUTAaHUSA U OOYYEHHS, OTIbIXa U O3JOPOBIICHUS JETeH M MOIOAEKU» (C
W3MEHEHUSMHU U JIOTIOTHEHUSMH ),
- PabGoueit mporpaMMbl BOCITUTAHUSI.
Iesm 3axa4u NporpamMmel.
IIpuopuTeTHBHIMM LEJIAMH 00yUCHUS SIBJISIOTCS:
- (opMHUpOBaHUE ICHTPATHHBIX MATEMaTHYCCKUX IOHSATHH (YUCIIO, BEJIMYMHA, T€OMETpUYecKas (Urypa, MepeMeHHAasl, BEPOATHOCTH, (YHKIIHS),
o0ecrneurBaroInX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTuyeckoro oopaszoBanus odyqaromuxcs ¢ 311P;
- noaBenenue odbydarommxcs ¢ 3[1P Ha gocTynmHOM 171 HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MaTE€MaTHKU M OKPY)KAIOIIEro MHUpa, TOHUMaHUE
MaTeMaTHKU KaK 4YacTH OOIIeH KyJIbTyphl YEIOBEUECTBa;
- pa3BUTHE HMHTEIUICKTYAIbHBIX M TBOPUYECKUX crmocoOHOcTel oOyuatommuxcsi ¢ 3I1P, mo3naBaTenbHOM aKTMBHOCTH, HMCCIEAOBATEIBCKUX YMEHUH,
KPUTUYHOCTH MBIIIJIEHUS, UHTEPECA K U3YUEHUIO MAaTEMAaTHKH;
- ¢opMupoBanue (yHKIIMOHAIBLHON MaTeMaTMueCKOW TPaMOTHOCTH: YMEHHUsS PaclO3HaBaTh IMPOSIBICHHUS MaTeMaTUYeCKUX TOHSITHH, OOBEKTOB M
3aKOHOMEPHOCTEH B pEalbHbIX JKU3HEHHBIX CHTYallMsIX M TpPH U3YyYEHUU JPYrHMX YYeOHBIX TMPEAMETOB, MPOSBICHHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYyIUPOBATh UX HA S3BIKE MATEMAaTUKH M CO3/aBaTb MAaT€MaTHYECKHE MOJENH, MPUMEHSITh OCBOCHHBIM MaTeMaTH4eCKHil
anmapar Juisl pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATh MTOJYYEHHBIE PE3YJIbTaThI.
JocTuzkeHune 3TUX LeJieil o0ecnieYuBaeTCsl pellieHueM CJeyIoIuX 3a1a4:
- (hopmupoBars y oOyvaromuxcs ¢ 3[IP HaBbIKM y4eOHO-TIO3HABATEIHHOU AESATEILHOCTH: TJIAHHUPOBAHHE PAOOTHI, MOUCK PAIlMOHAIBHBIX MyTeH ee
BBITIOJTHEHHUSI, OCYIIIECTBICHHUS CAMOKOHTPOJIS,
- crmoco0OCTBOBaTh MHTEIUIEKTYallbHOMY Pa3BUTHIO, (OPMHPOBATH Ka4ecTBa, HEOOXOAMMBIC YENOBEKY ISl MOJHOIICHHOW KH3HU B COBPEMEHHOM
oOIecTBe, CBOWCTBEHHBIE MATEMaTHYECKOW JESITEIbHOCTU: SICHOCTH M TOYHOCTH MBICTH, HWHTYHIIMHM, MPOCTPAHCTBEHHBIX MPEIACTaBICHUH,
CIOCOOHOCTHU K MPEOJI0TECHUI0 TPYAHOCTEH;
- (hopmMupoBaTh KITFOUEBbIE KOMIETEHIIMH 00yUYaIOIUXCs B paMKax IpeaMeTHo! o0nactu «Maremarukay;
pa3BHUBaTh MOHATUHHOE MBITIIEHUs oOy4arormxcs ¢ 3[1P;
- OCYILECTBIATh KOPPEKIIHIO TTO3HABATENbHBIX MpolieccoB oOyuatonuxcs ¢ 311P, HeoOXoAMMBIX JI71s1 OCBOCHHUS IPOTPAMMHOI0 MarepHasia no yueOHomMy
MpEAMETY;



- MpeaycMarpuBaThb BO3MOXKHOCTh KOMIIEHCAlMUM 00pa3oBareibHBIX JA€(PHUIMTOB B OCBOCHHM MPEAIIECTBYIOIIETO MPOrpaMMHOIO Marepuaia y
oOyuatomtuxcs ¢ 3[1P 1 HeIOCTAaTKOB B UX MAaTeMaTHYECKOM Pa3BUTHH;

- chopMupoBaTh yCTONUMBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

- BBISIBIIAITH M Pa3BUBATh MaTeMaTHUECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.

XapakTepuCTHKA IMCHXOJOTHYECKHX MPeaNnoChbUIOK K H3YYEHHI0 KYypca BHeYpo4Hoil JesATeqbHOCTH «HOHBIH MaTeMaTHuK»
o0yuarwmumucs c 3I1P

Kypc BHeypounoit nestenbHOCTH «FOHBIM MaTeMaTHK» SIBISeTCS TOMOJIHEHHEM OCHOBHOTO Kypca «MaremaTuka» i OCHOBHOI'O OOIIETro
oOpa3zoBaHMs. DTOT Kypc MO3BOJISIET CAeiaTh oOydyeHue 0osee yCIeUIHbIM, BKIOYUTh O0YYaIOIMXCS B aKTHBHYIO MTO3HABATEIbHYIO JESITEIHHOCTD,
cnocobctByeT dopmupoBanuo Y Y/, IIporpamMmma na€r BO3MOXKHOCTH JIMKBUAALMU MPOOETOB B 3HAHUSAX OOYYarOUIMXCs, YIIyOJeHHs 3HAHUU MO
OTJENbHBIM T€MaM, IPUOOPETEHNS HAaBBIKOB HCCIIEI0BATEIbCKON JIEATEIbHOCTH, BbISIBJICHHS U pealn3alii BOZMOKHOCTH MOJIyYUTh O0Jiee MPOYHBIE,
JIOTIOJTHUTENBHBIC 3HAHUS 0 MpeaMeTy uig Oyayuei nmpodeccun. Bueapenue nmporpaMMbl moBbIaeT 3¢ (HeKTUBHOCTH 00pa30oBaTeNsHOTO Mpolecca U
YBEJIMUYMBAaET MOTUBALIMIO K U3yUEHUIO IipeameTa «MaTremMaTtuka» B 4aCTHOCTH.

[IpakTuueckasi 3Ha4MMOCTh MPOTPAMMBI OUEBUJIHA: PA3BUTHE MATEMAaTHYECKHX CIIOCOOHOCTEH, JOTMYECKOr0 MBIILUICHUS, AITOPUTMUUYECKUX U
HCCIIEIOBATEIbCKUX HABBIKOB, MPUOOLIEHHME K MAaTeMAaTUYeCKON KyJbType, HCTOPUM MATEMATUYECKUX OTKPBITUH, Npo(OopHEeHTAUOHHAs
HAIMpPAaBIEHHOCTh cojiepaHus. TBopueckuil xapakrtep U MHOrooopasue ¢GopM IesSTEIBHOCTH, Pa3sHOOOpA3HBIE MO XapakTepy YNPaKHEHHs, CPeAH
KOTOPBIX HEMAJIO 3aJlaHHii TIOBBIIICHHON TPYIHOCTH, HECTAHAAPTHBIX YINPAKHEHUH U 337]a4 CIIOCOOCTBYIOT PACIIMPEHUIO KPYro30pa 00yJarommxcs u
ONMaronmpusATHONW COIMANBHON aganTalMu B JKW3HH. Pabota B «mapax» W B rpymmnax (GopMUpPYyeT KauecTBa TOJIEPAHTHOCTH, B3aHMMOIIOMOIIIH,
OTBETCTBEHHOCTH 3a CBOW 3HAHHUS, YYUT BECTH TUAJIOT, IPUYyYaeT K KPUTUYECKOW CaMOOLIEHKE cBouX JeicTBuil. IIporpamMmma KOHIENTyalbHO UMEET
OpsIMYI0 CBSI3b C MPOTrpaMMaMH, TaK)Ke HampaBlICHHBIMH Ha (OPMHUPOBAHUE HCCIEAOBATEIbCKUX HABBIKOB, Ha pAacIIUpeHHE U YriayOleHue
MaTeMaTHUYeCKUX 3HAaHUH, Ha BOCIIUTAHUE CAMOCTOSITEIbHOCTH, CTPEMJICHHS K CAMOIIO3HAHUIO U CAaMOPa3BUTHIO.

MecTo Kypca BHeYypOUHOH AesATeabHOCTH «FOHBIH MaTeMaTHK» B y4eOHOM ILIaHe

B cootBerctBrn ¢ ®I'OC OOO ob6yuatomuxca ¢ OB3 B 7 u 9 kimaccax mpeaycCMOTPEH KypcC BHEYPOUYHOU JEATETBHOCTH MO TPEIMETY
«Marematukay.

Kypc BHeypouHnoil nestenbHOCTH «FOHBIN MaTemMaTuk» A 7 U 9 KI1accoB SBIISIETCS TOMOJHEHUEM OCHOBHOTO Kypca «Marematuka» st 7 u 9
kiaccoB. J[aHHBIH Kypc crocoOcTByeT Oojiee KayecCTBEHHOMY OBJIQJIGHHIO MaTeMaTHUYEeCKHMHU 3HAaHUSMH, pacIIUpseT Kpyro3op oOydarommxcs,
MOBBIIIAET UHTEUIEKTYAIbHBIN YPOBEHb U MOTHBALIMIO K 00yUYEHUIO.

CornacHo y4eOHOMY IJIaHYy OOpPa30BATEIBHOTO YUYPEKACHHS HaHHAs paboyas MporpaMMa IO Kypcy BHEYPOUHOU nesaTenbHOCTH «HOHBIM
MaTeMaTHK» paccunTaHa Ha 68 yueOHbIX yacoB: 34 yaca B 7 kjacce U3 pacuera | yac B Heneno,; 34 yaca B 9 kiacce U3 pacuera | yac B Hezlemo.

IHoaxoas! k conep:xkaHuI0 00y4eHHs, K ONPeleIeHUI0 IIJIAHMPYEMbIX Pe3yJIbTATOB U CTPYKTYPe TeMAaTH4eCKOro NJIAHMPOBAHUS

N3ydyenne marematuku B 1mkodie 1is gered ¢ OB3 (3I1P) cBs3aHO ¢ onpeelieHHbIME TPy IHOCTIMHU. Kypc BHEYpPOUHOU JIeATEIIBHOCTH it 7 1 9
knaccoB «HOHBIA MaTeMaTHK» SIBISETCS JOIMOJIHEHHEM OCHOBHOTO Kypca «Matematukay ans 7 u 9 kimaccoB. B gaHHyI0 mporpaMMmy BKIIIOUEHBI HE
TOJIBKO MPAKTHUYECKU 3HAYMMBbIE pa3/ieibl U TEMbI, H3Y4eHHE KOTOPBIX CIIOCOOCTBYET JIMKBUIAIMH MPOOesioB B 3HaHUAX oOyuatonuxcs ¢ 3I1P, Ho u
TeMBI (HE TIPEyCMOTPEHHBIE OCHOBHOW MTPOTPaMMOii), KOTOPBIC MO3BOJISIOT YIIIyOUTh 3HAHUS U PACHIUPUTH KPYTro30p 00yJarOIINXCsl, TOKa3bIBAIOIIHX



YCIEUIHOCTh MPHU M3y4eHHUH Ipeamera «Marematuka». Takke naHHON IMporpaMMoil mpeaycMoTpeHo 0ojiee MIUPOKO U3ydeHHE TeX Te€M, KOTOphIE B
OCHOBHOM Iporpamme 1o MaTemMaTtuke B 7 U 9 Kjaccax pacCMaTpUBAIOTCS 03HAKOMHTEIBHO.

Crnenyer oOnerunth oBnajzeHue mMarepuanom olydaromumucs ¢ 3[IP nocpencTsom ero f1eTajbHOr0 OOBACHEHUS ¢ CUCTEMATUYECKUM ITOBTOPOM,
MHOTOKPAaTHOW TPEHUPOBKY B IPUMEHEHUHU 3HAHUH, UCIIOJIb3YS IPUEMBI aKTyalln3aluy (BU3yalibHas ONOpa, IaMsITKa).

Coneprxanue BUIOB JesTenbHOCTH oOydaromuxcs ¢ 3IIP onpenensiercs nux ocoObiMu 00pa3zoBaTeinbHBIMM NOTpeOHOCTIMU. [lomMuMoO mmpoko
ucnoib3yeMbix B OOIT OO0 o6mux 1t Bcex 00ydyaromuxcst BUAOB ACATEIBHOCTH CIEyeT YCUIUTD BHJIBI IEATEIbHOCTH ClIEUU(UYHBIC I TaHHOK
KaTeropuu JieTei, o0ecrneurBaronue OCMbICIEHHOE OCBOCHUE COAEP KaHUs 00pa30BaHMsI 110 IPEIMETY:

YCUJICHUE IIPEIMETHO-IIPAKTUYECKOM ACATEIBHOCTH ¢ aKTUBU3ALMEN CEHCOPHBIX CUCTEM;

4epeOBAHUE BUJIOB JIEATENbHOCTH, 3a1€UCTBYIOIMX PA3IMUHbIE CEHCOPHBIE CUCTEMBI;

OCBOCHME MaTepHalIa C OIIOPOM Ha AIITOPUTM;

«TIOIIArOBOCTb» B U3yUEHUU MaTEpUAIIa;

HCI0JIb30BaHUE JOMOJHUTEIBHON BU3yalIbHOM ONOPHI (CXEMBI, 1a0JIOHbI, ONTOPHbIE TA0JINLIbI);

pEYEBOM OTYET O MPOLIECCE U PE3YJIIBTATE NEATEIBHOCTH;

BBITIOJIHEHUE CIICIUAIBHBIX 33JaHNH, 00ECTIEYMBAIONINX KOPPEKLHUIO PETYISINHA Y4eOHO-T03HABATEIBHOM JEATEIBHOCTH U KOHTPOJIb COOCTBEHHOTO
pe3yJibTara.

[IpumepHas TemaTuueckas U TepMUHoOJIOTHYecKas jekcuka coorsercTByeT OOIT OOO0.

s oOyuaromuxcst ¢ 3I1P cyiiecTBeHHBIM SBISIOTCS MPUEMbl pabOThl ¢ JEKCHYECKUM MaTepuajoM mo npenmerty. IlpoBoaurcs cnenuanbHas
paboTa 1Mo BBEJIEHHUIO B AKTHUBHBIA CIIOBapb OOYYaIOLIMXCS COOTBETCTBYIOIIEH TepMUHOJOTHMU. V3yyaemble TEpMHUHBI BBOAATCA Ha MOJMCEHCOPHOU
OCHOBeE, 00s13aTeNIbHa BU3YyalbHasl OJ/IEP)KKA, alTOPUTMBI PA0OTHI € ONPEeIEHUEM, OITIOPHBIE CXEMBI JJIS AKTyaJIN3alui TEPMUHOJIOTUH.

Coaepixanue Kypca BHeypPouHoii 1esiteibHOCTH «FOHBII MaTeMaTuk» 7, 9 Ki1accoB

7 knace

Yucaa u Berunciaenuss PanuonanbHble unciaa (5 yacoB)

Hcropuueckue cBeIeHMs: Kak MosiBUiIach anredpa. J[eHCTBHs C palMOHAJIbHBIMU YHCIaMU. 3alMch OOJBIIMX YHUCEN C MOMOIIBIO CTEIEHH.
OcHoBHbIE 33J]aul Ha ApOOU, MPOLIEHTH U3 peanbHON MpakTHKU. [Ipsmas u oOpaTHas nponopHIUOHATILHOCTH.

HavanbHble moHssTHst reomerpuu (3 yaca)

Ucropuueckue cBeneHus: Kak mosBrwiach reomerpus. O0 akcmomax reomerpuu. Cummerpuunbie (urypbl. OCHOBHBIE CBOMCTBAa OCEBOMU
cummMeTpun. [lepumerp u momanb GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB.

AuredpanyeckueBbipakeHus (S 4acoB)

@®opmyiel. CBOICTBA CTEMEHUM C HATypalbHBIM TOKa3zareneM. [leiicTBusi ¢ MHorouwieHamu. Jlenenue ¢ octatkoM. [IpeoOpazoBaHue LeibIX
BbIpakeHHH. Pa3noxkeHre MHOrO4JI€eHOB Ha MHOKUTENH Pa3IMYHbIMU CIIOCOOAMH.

Tpeyronbnuku (4 yaca)

[lepnenukynsip K OpsIMOM W HakJIOHHAs. MenuaHbl, OMCCEKTPUCHI U BBICOTHI TpeyroyibHUKa. [Ipu3Haku paBeHCTBA TPEYTOJbHUKOB. YTIIOBOM
orpaxarens. HepaBeHcTBOTpeyronapHuKa. HepaBeHCTBO JIOMaHOIM.



YpaBHeHusi 4 cucTeMbl ypaBHeHuii (5 yacoB)

JluneitHoe ypaBHEHHE ¢ 0/1HOM nepeMeHHOM. Cuctema JByX JIMHEUHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Mapasneabnsbie npsaMbie CymMma yrioB TpeyroJbHuka (3 yaca)

CpolicTBa M NpU3HAKK NapauielbHbIX NpsAMbIX. CymMMa YIVIOB TpEyrojbHHUKAa M MHOrOyroibHHKa. HekoTopble CBOWMCTBAa HMPSIMOYIOJbHBIX
TPEYTOJbHUKOB.

Koopaunatel u rpadukn ®@ynxuum (5 4acoB)

IIpsiMoyrosibHasg cucTeMa KOOPAMHAT Ha IUIOCKOCTH. UTeHue rpadukoB peanbHbIX — 3aBUCHUMOCTEH. McTopuueckue cBeaeHUs: O (PyHKIUIX.
I'padux ¢pynkunu. CoiicTBa PyHKIHUI.

3ananue QyHKIMU HECKOJIBKMMHU criocobamu. JInHeiiHoe ypaBHEHHE ¢ IByMsl IIepeMeHHbIMU U ero rpaduk. I'paduyeckoe pemeHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHENHBIX YPABHEHUM.

OxkpyxHocTbH KpYr I'eomeTpruecku nmocrpoenus (4 yaca)

OKpy’KHOCTb U KpyT. [ 'eoMeTpruecKue MOCTPOCHUSI C TOMOLIbIO LIUPKYJIS U JIUHEHKU.

9 knace

Yucaa u BoiuucjaeHus JlelictButesibHbIe uncia (2 yaca)

Hcropuueckue cBeleHUs: O JIpoOsix. MHOXKECTBO pallMOHANbHBIX yKcen. [leficTBus ¢ palMoHalbHBIMU 4YMcIaMU. McTopuueckue CBEIEHUs: O
JNENCTBUTEIIBHBIX YynciaaX. MHOXKECTBO IEUCTBUTENBHBIX YHCell. JIeMCTBUS ¢ AEMCTBUTEIbHBIMU YHCIAMU.

Tpuronomerpus (3 yaca)

OcHOBHOE TpUrOHOMETpHUUECKOoe ToXkAecTBO. Dopmyinsl npuBeneHus. Ilnomane TpeyronpHuka. Ilnomanb ueTelpéxyroibHuka. Pemenue
TPEYTOJIBbHUKOB.

®Oyukuum (4 4)

Hcropuueckue cBeneHus: pa3BuTue MOHATUSA (QyHKIMHU. Ponb QyHKuuu B xu3HM U Hayke. COOTBETCTBHE MexAy (opMynoi u rpadguxom
¢ynkuuu. CpoiictBa pyHkmil. I'paduku pyHkimit y=ax*+n, y=a(x-m)>. Iloctpoenue rpaduka kBagparuunoil pynkuuu. ccnenosanue GyHKIMN Ha
CBONCTBA.

BekTopbl (2 yaca)

JleicTBHsI ¢ BEKTOpaMH Ha IUIOCKOCTH. [IpuMeHeHne BEKTOPOB [UIsl PELIEHUs 3a/1ad KUHEMATUKH U MEXaHUKH.

YpaBHeHMsI ¢ OTHOM nepeMeHHOoi (44)

Hcropuueckue CBEIEHHUs: Pa3sBUTHE IOHATHUS ypaBHEHMs. PaBHOCHUIBHOCTb ypaBHEHUH M HUX cucTeM. HeKoTopble NmpueMbl PEIIeHUs LEIbIX
ypaBHeHUH. [IpoOHBIE parinoHaIbHBIC ypaBHEHUS. PellieHne TEKCTOBBIX 3a/1a4d are0pandeckKuM Crioco0oM. YpaBHEHHS TPETeH U YETBEPTOM CTETICHH.

Cucremsbl ypaBHuenmii (3 yaca)

Cucrema ByX ypaBHEHHUH, OJIHO M3 KOTOPBIX JIMHEITHOE, a Ipyroe — BTOPOil cTeneHu. Pellienne TeKCTOBbIX 3a/1a4 alredpanyeckuM crocooom.

JexapToBbl KOOPAMHATHI HA IJIOCKOCTH (2 4aca)

VYpaBHeHHE NpPAMON. Y paBHEHUE OKPYKHOCTU. METOT KOOpIMHAT IIPU PEIEHUU T€OMETPUUYECKUX U MPAKTUYECKUX 3aad.

HepaBencrBa (4 yaca)



HepaBeHcTBO BTOpOM CTEMEHW C OMHOM mepeMeHHOW. PemeHne HepaBeHcTBa rpadUyecKUM crmocoOoM. PerieHne HEpaBEHCTB METOAOM
nHTEpBasIoB. CUCTEMBI HEPABEHCTB C OJJHOU IIEPEMEHHOM.
IIpaBUiIbHBbIE MHOTOYTOJbHUKH JIJIMHA OKPYKHOCTH M ILIOIIAAbL Kpyra (2 Jaca)
[TocTpoeHue mnpaBUIBLHBIX MHOIOYIOJBbHUKOB. Mcropuueckue cBeieHUs: ApXuMe] O JJIMHE OKPYKHOCTH M Iutomanu kpyra. O uwmcine Ilu.
HaxoxneHnue JJIMHbI OKPY>KHOCTH U TUIOIIAIU Kpyra 1o GopMyJiaM.
YucaoBble nocijenoBareabHocTu (34aca)
Apudmerrnueckas nporpeccusi. 'eomerpudeckas nporpeccusi. MeTo MaTeMaTuyecKo HHIYKITUH.
IIpeodpa3zoBanue nogodus MeTpuuecKre COOTHOLIEHUS B OKPYKHOCTH (2 yaca)
[Tonstue o mpeobpazoBanuu nofao6us. COOTBETCTBEHHBIE IIEMEHTHI MOJOOHBIX PUTyp. MeTpruyecKkiue COOTHOIIEHUS B OKPY>KHOCTH.
JBuxenus (3 yaca)
[TapannensHbliii iepenoc. [1oBopoT.
IInanupyemMble pe3yJibTaTbl 0CBOCHHS IPOrpaMMbl Kypca BHEYpPO4HOii aesiTeibHOCTH «FOHBII MaTeMaTHk» B 7, 9 Ki1accax
JInyHOCTHBIE Pe3yJIbTAThI:
MOTHBAIMS K 00yUEHHUIO0 MaTEMATHKE U LIEeJI€HANIPaBICHHOMN [I03HABATEIbHON NEATENIbHOCTH;
MOBBILICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO AEATeIbHOCTh, TPEOYIOUIYI0 MaTeMaTHYeCKUX 3HAHHiIl, B TOM YHCJIE yMEHHE
YUUTHCA y IPYTUX JTHOACH;
CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAILMIO, OBITH TOTOBBIM JIEHCTBOBATH B OTCYTCTBHE I'apaHTUIl ycHexa;
criocoOHoCTh oOy4varomuxcs ¢ 3[1P k ocozHanuio cBOuX MeHUIIMTOB U MPOSBICHUE CTPEMIICHUSI K UX MPEOJI0JICHUIO;
CIOCOOHOCTh K CaMOpa3BUTHUIO, YMEHHE CTaBUTh JIOCTUKHUMBIE LIENIH;
yMEHHE pa3inyaTh Y4eOHbIE CUTyallud, B KOTOPBIX MOKHO JEMCTBOBAaTh CaMOCTOSITENIBHO, U CUTYalluH, /i€ CJIEIyeT BOCIIOJIb30BaThCs CIIPAaBOYHON
nH(popMalvel WK APyTUMU BCIIOMOTaTeNbHBIMH CPEJICTBAMU;
CIOCOOHOCTh TEPEHOCHUTH IOJIyY€HHbIE B XO0/€ OOydeHHUs 3HAHHUS B aKTyalbHYIO CUTyalMio (IIpU pEHIeHWH KUTEHCKUX 3a]ad, TpeOyroImMx
MaTeMaTHYeCKUX 3HAHUH);
CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUAX U MTPaBHJIaX MPOBEAECHUS TPOMEKYTOUHON U UTOTOBOM aTTECTAIINH;
OBJIa/IEHUE OCHOBAaMH (PMHAHCOBOI rPaMOTHOCTH.
MertanpeameTHble pe3yJibTaThl
OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMY J1eHCTBUAMM:
YCTaHABJIMBATh MPUUMHHO-CJIE/ICTBEHHBIE CBSI3U B XO/I€ YCBOCHUS MaTeMaTHYECKOI0 MaTepuraa;
BBISBJIATH Ie(DUIIAT JAHHBIX, HEOOXOAMMBIX ISl pEIICHHsS] TOCTABICHHOM 3a/1a4H;
C TIOMOILBIO YUHUTENS BEIOUPATh CIIOCOO pelIeHHsl MaTeMaTHUeCKOM 3a7jaur (CpaBHUBATh BO3MOYKHbBIE BAPUAHTHI PEILICHNU );
MPUMEHSITh U TPE0OPa30BLIBATh 3HAKU U CHMBOJIBI B XOJI€ PEIICHHS] MATEMAaTHYECKHX 33]1aY;
YCTaHABIIMBATh HCKOMOE U JaHHOE MPHU PEIICHUN MaTeMaTH4YeCKON 3a/1auH;
MMOHUMATh U UHTEPIIPETUPOBATH NH(DOPMAIIUIO PA3TUYHBIX BUIOB U (POPM MpEICTaBICHHUS;



WLTIOCTPUPOBATh PEIIacMble 3a1a4H rpapuIecKUMHU CXEMaMH;
3¢ HEKTUBHO 3a1IOMUHATh U CHCTEMATU3UPOBATh HH(POPMAITHIO;
NOHUMATh W HCIOJb30BAaTh MAaTEMAaTHYECKHE CpPEACTBA HATSITHOCTH (IpauKH, AWArpaMMbl, TaONWIBI, CXEMBl M Jp.) AT WIDIFOCTPALUH,
MHTEPIPETAINU, ApTyMEHTAIUH.

OBJj1ajieHHe YHUBEPCATBLHBIMH Y4e0HBIMH KOMMYHHKATHBHBIMH AefCTBHSIMH:
OpPTraHU30BBIBATh YUEOHOE COTPYTHUYECTBO U COBMECTHYIO JICATEILHOCTh C YUUTENEM U CBEPCTHHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;
B3aMMOICHCTBOBATh M HAXOIUTh OOIIME CIIOCOOBI pabOTHI;
paboTaTh B rpymie: HaX0AUTh 00IIee peleHre U pa3penaTh KOHQIUKTH HA OCHOBE COTJIACOBAHUS MO3ULUN U yUETa HHTEPECOB;
CIyHIaTh MapTHEPA;
(bopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;
IIPOTHO3MPOBATh BOHUKHOBEHNE KOH(MIMKTOB MPH HAIWYHU PA3HBIX TOYEK 3PCHHS U pa3peraTtbh KOHPIUKTH Ha OCHOBE Y4€Ta HHTEPECOB U O3 UL
BCEX YYaCTHHUKOB;
apryMEHTHPOBATh CBOIO MO3HMLIUIO M KOOPIMHUPOBATH €€ C TO3UIMSIMU TAPTHEPOB B COTPYAHUYECTBE P BHIPAOOTKE OOIIEro pemeHns B COBMECTHOM
NeSTeIbHOCTH;
BBITIOJIHSTH CBOIO YacTh pabOThI, TOCTUTaTh KAYeCTBEHHOTO pe3yJIbTaTa U KOOPAWHUPOBATH CBOU JICHCTBUS C APYTHMH WICHAMH KOMaHIbl;
OLIEHUBATh KaYECTBO CBOETO BKJIaJa B OOMIMK TPOIYKT.

OsJajieHNe YHUBEPCAIbHBIMHM YUYeOHBIMH PeryJsiTHBHbBIMU J1eHCTBUSAMU:
CTaBUTH II€JTH, BEIOUPATH M CO3AaBATh AITOPUTMBI JJIsl PEIICHUST Y4eOHBIX MaTEMAaTUIECKHUX MTPOOIeM;
IUTAHUPOBATh U OCYIIECTBIATH JIEATEIbHOCTh, HAIIPABJICHHYIO Ha PEIICHUE 3a/1a4 HCCIIEJ0BATEIbCKOTO XapaKkTepa;
(bopMyIHpOBATh U YACPKUBATH YIEOHYIO 33a]]auy, COCTABIIATH TUIAH M MOCJIEI0BATEIBHOCTD JCHCTBUH;
OCYILIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbBIE KOPPEKTUBBI,
KOHTPOJMPOBATH MPOIIECC M PE3yIbTaT yueOHON MaTeMaTHIECKOM NesTeTbHOCTH;
aJIeKBaTHO OLIEHWBATh NMPABUJIBHOCTD WJIM OIMOOYHOCTD BHITIOJIHEHUS YUeOHOM 3a/1auu, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE BOBMOKHOCTH €€
pereHws;
CIINYATh CIOCO0 IEHCTBUSA U €T0 pe3yibTaT C 3aJaHHBIM 3TAJIOHOM C IeJIbI0 O0HAPYKEHUS OTKJIOHEHUH U OTJIMYMIA OT 3TAJOHAa,
MPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUH YIeOHOH 3a/1a4H;
MOHUMAaTh MPUYMHBI, 10 KOTOPBIM HE OBUT JOCTUTHYT TpeOyeMblil pe3yibTaT NesTeNbHOCTH, ONpPEAeNsTh MO3UTUBHBIE U3MEHEHUS U HalpaBJIeHUS,
TpeOyroIIHe naabHenIeit paboThl;
peryaupoBarh crioco0 BeIpayKEHHs SMOLIUH.

IIpeaMeTHbIe pe3yabTaThI
[IpenmeTHBIMU pe3yibTaTaMH peaau3aliy IPOrpaMMbl CTaHET co3/laHue (PyHIaMEeHTa JJIsi MaTeMaTUYeCKOro Pa3BUTHS, a UMEHHO:

3HaKOMCTBO C HECTaHJAPTHHIMH METOJIAMH PEIICHHS PA3INIHBIX MAaTEeMaTHUECKUX 3a71ay;
3HaKOMCTBO C UCTOPHEH pa3BUTUsI MAaTeMaTHUECKON HayKH, Onorpadueil H3BECTHBIX YUEHBIX-MaTEMaTHKOB;



paciipeHe Kpyro3opa, 0CO3HaHHOCTh B3aHMMOCBSI3U MAaT€MaTUKU C APYTUMHU YYEOHBIMU AUCHUIIIMHAMU U 00JACTSIMH KU3HU;
3HAKOMCTBO C HOBBIMHU pa3jieJlaMu MaTEMAaTUKH, UX JIEMEHTaMHU, HEKOTOPBIMU ITpaBUJIaMu;
3HAaKOMCTBO C aJITOPUTMOM HCCIIEZIOBATEIbCKOM 1eATEIbHOCTH;
3aKperieHNe 3HaHui, yMEHUH U HaBBIKOB, PETyCMOTPEHHBIX paboueil mporpammont «MaTtematukay it 7 1 9 KIaccos.
YueOHo-MeTOoaM4YecKOe M HHGOPMALIMOHHOE 00ecniedeHUe MPOrpaMMbl Kypca BHEYPOUHOH JesTebHoCcTH «HOHBII MaTeMaTHK» 7,9 Ki1accoB
s meparora:
DAOIT OO0 obyuarommxcs ¢ 311P;
@PIT OO0 «Marematuka» (6a3oBbiii ypoBens), ®I'BHY UCPO, Mocksa 2023 r.;
[Ipumepnass pabouass mporpamMmbl y4deOHOro mpeamera «MaremaTuka» aJanTUPOBAHHOM OCHOBHOHM oOpasoBatenbHOl mporpammbl OO0
obyuatomuxcs ¢ 3[1P, r. Mocksa, 2022 1.;
PaGouas mporpamma BOCIMTaHUS;
JI. b. KpaiineBa «Metoanueckue pexoMeHaanuu. Anredpa (06a30Bblii ypoBeHb). 7-9 kiaccel (k yueOHuky HO. H. MakaperueBa)». Meroaudeckoe
nocobue. — M., «IIpocBemenney, 2023 r.;
0. A. T'maskoB «Meroauueckue pexomeHaauuu. ['eometpus (6a30Bblii ypoBeHb). 7-9 kmaccwl (k yueOHuKy JI. C. Artanacsna)». Meronnueckoe
nocobue. — M., «IIpocsemenne», 2023 r.;
4. U. Tlepenbman «3aHnumarenbHas ajireopa. 3aHuUMaTeIbHas TeOMETpus». YueOHoe nocooue. — M., «Actpenby», 2002 1.;
A. B. JlopodeeBa «CTpaHUIIbI HICTOPUHU HA YPOKAX MaTeMaTuku». YueOHoe mocooue. — M.; «IIpocsemenuey, 2007 r.;
M. JI. Akcenona «Quuukioneaus. T. 11. Maremaruka».— M., « ABAHTA+», 1998 r.
Juis o0yuarommxcs 7 kiaaccea :

10. H. Makapsrues, H. I'. Munatok, K. U. Hemxos, C. b. «Anre6pa (0a30Bbiii ypoBeHb). 7 kiace». YueOHUK. - M., «IIpocBemenue» 2023 r.;
JI. C. Aranacsn, B. @. Byry3os, C. b. Kagomues, O. I'. Ilo3ansx, U. U. IOauna «I'eometpus (06a30BbIil ypoBeHb). 7-9 kiaccel». Y4ueOHUk. — M.,
«IIpocsemenue» 2023 r.;
JI. ®@. Ilnuypun «3a cTpaHunaMu yuyeOHuka anreopsl. 7-9 kiaccel». [locoOue ana oOyudaromuxcs. — M., «IIpocsemenuey, 1999 r.;
3uB b. I'., Meiinep B. M. «I'eomerpus. 7-9 knacce». 3agaunuk. - M., «IIpocsemenue», 2023 T;
E. M. Pabunosuu «I'eometpus. 7-9 kiacchl. 3aauu U yIpakHEHUsI Ha TOTOBBIX yepTexax». [locobue nns obyuatontuxes. — M, «nekcay,
2020 r.;
M. A. BomukeBuu, 1. . Smenko «Maremaruka. 7-9 kiaccbl. YHUBEpCAIbHBIM MHOTOYPOBHEBBIN COOpHUK 3amad». [locobue mis oOygaromuxcs. —
M., «IIpocBemenuer, 2021 r.
s o0yuaromuxes 9 kiaacea :
1O. H. Makapsrues, H. I'. Munmiok, K. U. Hemkos, C. b. CyBopoBa «Anredpa (6a30Bblil ypoBeHb). 9 kinaccy. Yuebnuk. - M., «IIpocsemenuey, 2023
r.;
JI. C. Atanacsn, B. ®@.byty30B, C. b. Kagomues «I'eomeTpus (0a30BbIit ypoBeHb). 7-9 kiaccb». Yuebnuk - M., «Ilpocsemienne», 2023 r;
JI. @. [TnuypuH «3a cTpanunamMu yueOHuKa anreOpsl. 7-9 kimacce». [Tocobue mis odyqaromuxcs. — M., «IIpocsemienue», 1999 r.;



3uB b. I'., Meitnep B. M. «I'eomerpus. 7-9 knacce». 3agaunuk. - M., «IIpocsemenne», 2023 r;
E. M. PabunoBuy «I"eometpusi. 7-9 xnaccel. 3a1auu v ynpakHEHHs Ha TOTOBBIX yepTexxax». [locodue s oOyuaromuxces. — M., «Mnekca», 2020 r.;
M. A. BomukeBuu, U. . Smenko «Maremaruka. 7-9 kiaccbl. YHUBEpCaIbHBI MHOTOYPOBHEBBIN COOpHUK 3amau». [locobue mius oOydaromuxcs. —
M., «IIpocBemenuer, 2021 r.

KoHTpoJ/IbHO — M3MepuUTeIbHbIEe MATEPHAJIBI (M3 — 32 OTCYTCTBUS KOHTPOJIBHO — OIICHOYHON CHUCTEMBbI) HE IIPEyCMOTPEHBI.

MarepnanbHO-TeXHH4YeCKoe o0ecniedeHrne 00pa3oBaTeIbHOIO Npouecca

MartepuanbHo-TeXHHYecKas 6a3a 00pa30BaTEIbHOIO YUPEKIECHUS COOTBETCTBYET NOTpeObHOCTAM oOyuatonuxcs ¢ 3[1P u mo3Bosnsier
peanmzoBeiBaTh AOOIT OOO ob6yuarommxcst ¢ 3[1P. B ¢Bsi3u ¢ 3TUM B MaTepuaibHO-TEXHUYECKOE obecriedeHne 00pa3oBaTeIbHOTO MPOIecca BXOIUT:
IIPOCTPAHCTBO, B KOTOpOM o0y4aetcst ooyyatomuiics ¢ 3I1P coorserctByromee CAHIINH,;
OpraHu3aly BPeMEHHOTO pexxuMa 00yueHus: coorsetcTBytomero CAHIINH;
TexHuueckue cpenctsa odyudenus (I1K);
Y4eOHHKH;
METOANYECKUHN U AUIAKTUUECKUN MaTepua,
M3MEPUTENIbHbIE UHCTPYMEHTHI (M3MEpUTENbHAs JIMHENWKA, TPAHCIIOPTUD, YEPTEKHBINA TPEYTOJIbHUK, LIUPKYJIb).

KanennapHo - TemaTnuyeckoe JIAaHMPOBaHHMeE KypPca BHEYPOUHOIl 1esiTeibHOCTH «FOHBII MaTemaTuk» 7, 9 Ki1accos

7 Riace
Ne 3angTus Tema 3anaTus OcHoBHBIE BU/IbI YU4eOHOMH JlaTa
B roay/s AeATETbHOCTH 00yYalo X CS JamsTis
pasaene
Yucia u Bpiuncienuss PanuonanbHbie yncaa (5 yacoB)
1/1 HcTopuueckuie cBeJIeHUs: KaK MOsBUIIACh anreopa. 3akperjeHue yMEHMH: BBIMOJHATH JEUCTBUS C
2/2 JleiicTBYs ¢ pallMOHAIbHBIMU YHACIAMH. pallMOHAIBHBIMU  YHCIIAMM, 3alHUCHIBaTh OOJIbIINE
Pemenne ynpaxHeHui. YyClla C MOMOINBIO CTEIEHH, pellaTh IIPAKTUYECKUE
3/3 3anuch OONBIIMX YHCET C MOMOIIBIO CTEIEHH. 3a[a4d Ha TPOLEHTHI M JpOo0OH, pelarh 3axa4du ¢
4/4 OcHoBHbBIE 3a/ayll Ha JpOoOM, MPOIEHTHI U3 pealbHOMN | MOMOLIBIO IIPONIOPLUH.
IPAKTHKH. O3HaKOMJIEHHE € UCTOPHEN pa3BUTUS MAaTEMATHUKH.
5/5 [Tpsimast u oOpaTHAs TPONOPLIMOHAIBHOCTH.
Pemenue 3amau.
HavaJjbHble noHsiTusi reomerpuu (3 yaca)
6/1 HcTopuueckue cBeleHUs: KaK MOSBUIACh T€OMETPHSL. O3HaKkoOMJIEHHE C TOHATUSIMU: aKCHOMa, TEOpEMa.
006 akcuoMax reoMeTpHH. 3aKpernseHue MOHATUS CUMMETPHUH.
712 Cummerpuunbie (urypsl. OCHOBHBIC CBOWMCTBAa OCEBOH | 3aKpEIUIEHME YMEHHH: HaXOOUThb CUMMETPHUYHbBIE
CUMMETPHUH. Gurypsl M aHalIM3MpPOBAaTh MX MPHMEHSsS CBOMCTBA




8/3

[lepumerp © TLJIOTIATh ¢buryp,
COCTaBJICHHBIX M3 MPSIMOYTOJLHUKOB.
Penrenue 3amau.

CUMMETpPUHU, HAXOAUTh MEPUMETP U IUIOWAaAb QUryp,
COCTaBJICHHBIX U3 MPAMOYTOJIbHUKOB.
O3HaKOMJICHHE C UCTOPUEH pPa3BUTHS MATEMAaTUKH.

AuiredpanyeckueBbipa:keHus (5 4acoB)
9/1 DopMyIIBL. 3aKperjeHue YMEHUMN: BBIIOJIHATH BBIYUCIECHUS I10
Penienue ynpaxHeHM. dopMynaM; BBIUUCIATH CTENEHb C HATypaJbHBIM
10/2 CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM. II0OKA3aTeJIEM; BBIIOJIHATE ACHCTBUS ¢ MHOTOWICHAMH,
Penienue ynpaxHeHM. OpUMEHssl  CcBoiicTBa  crenmeHM U (OpMYyJIB
11/3 JlelicTBUS C MHOTOUYJIEHAMH. COKPAILIEHHOT O YMHOKEHHUS; packiaabIBaTh
JlesieHne ¢ OCTaTKOM. MHOTI'OWJIEH Ha MHOXHTEIH PA3JIMYHBIMU CLIOCOOAMH.
12/4 [IpeoOpazoBaHue 1ENBIX BRIPAKEHUH.
13/5 Pa3nojxeHne MHOrOWIEHOB Ha MHOXXMTEIU Pa3IU4YHbIMU
CIOCOOAMH.
Tpeyroabuuku (4 yaca)
14/1 [lepnenaukynsip K OpsMONM M HakJIOHHAs. Menuansl, | 3aKpeIUIEHUE  yMEHMM.  BBIIOJIHATH  ITOCTPOCHHE
OMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA. Me/InaHbl, OWCCEKTPUCHI W BBICOTHI TPEYTOJbHHKA,
15/2 [Tpu3Haky paBeHCTBA TPEYTOJIBLHUKOB. IPUMEHATh TPU3HAKKM PABEHCTBA M CBOMCTBA
PemieHne npakTMyecKux 3a1ad. IPSIMOYTOJIBHBIX ~ TPEYTOJIBHUKOB K PELICHHIO
16/3 YT10BOM OTpaKkaTeb. MPaKTUYECKHX 3a]1a4.
17/4 HepasencrBoTpeyronsuuka. HepaBeHCTBO JTOMaHOM. BrusicHeHme BO3MO’KHOCTb CyIICCTBOBAHUA
TPEYTOJIbHUKA.
YpaBHeHusi U cucteMbl ypaBHeHnuii (5 yacoB)
18/1 JIuneliHOE ypaBHEHHE C OHOU NIEPEMEHHOM. 3aKkperieHue yMEHMM: pelaTh JIMHEHHbIE YPaBHEHUS
Peumenne ynpaxHeHui. U CHCTEMBl YPaBHEHUH, 3aJa4d C IIOMOUIBIO
19/2 JInHeitHOe ypaBHEHUE C OJHON IEPEMEHHOM. YpPaBHEHUN M CHUCTEM YpPaBHEHHUM, B TOM YHUCIE
Penrenue 3amau. MPAKTUYECKUX.
20/3 Cucrema JByX JIMHEHHBIX YpPaBHEHUH C  JByMs
MePEMEHHBIMH.
Pewienue ynpaxHeHUH.
21/4 Cucrema [JByX JMHEHHBIX YpPaBHEHHMH C JABYMs
IIEPEMEHHBIMH.
Penrenue 3amau.
22/5 CucremMa JByX JIMHEHHBIX YpaBHEHUH C  JByMs




IIEPEMEHHBIMH.
Pewienne ynpakHeHUI U 3a4a4.

IMapaienbubie npsimpie  CymMMma yIJI0B TpeyroJbHuka (3 yaca)

23/1 CBoiicTBa U IPU3HAKH IAPATUIEIBbHBIX MPAMBIX. 3akpenieHue YyMEHUH: MPUMEHSTh  CBOMCTBA H
Pemenue 3anau. IPU3HAKN [ApPAIENbHBIX HPSIMBIX IpPHU PELICHUU
24/2 CyMMa yriioB TpeyroJIbHUKa U MHOTOYTOJIbHUKA. 3aJa4, BBIYUCIIATb CYMMY YIJIOB TpPEyrOJIBHHKA H
Pemenue 3amau. MHOT'OYTOJIbHUKA, HAXOJAUTh YUCIIOBBIC 1 OYKBEHHBIC
25/3 HekoTtopsle cBOMCTBA NPSMOYTOIBHBIX TPEYTOJIBHUKOB. 3HAa4CHHUA YIJIOB B TCOMCTPHMYCCKHUX 3alaqax ¢
Pemenue 3anau. UCIOJIb30BAHUEM  TEOpEeM O  CyMME  YIJIOB
TPEYroJibHUKa W  MHOIOYIOJbHUKA, IMPUMEHSTh
CBOICTBa MpPSIMOYTOJbHBIX TPEYrOJbHUKOB IpU
pELICHUH 33124, B TOM YHUCJIE€ IPAKTHYECKUX.
Koopaunarel u rpagukn @yukuuu (5 yacoB)
26/1 [IpsiMmoyrosbHas cucteMa KOOpAUHAT Ha MIIOCKOCTH. 3akperieHue yMEHUM: OTMeuYaTh B KOOPJIMHATHOMU
Pemenue ynpaxHeHuUi. IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJAUHATaM;
27/2 UreHue rpadukoB peasbHbIX 3aBUCUMOCTEH. CTpOUTh  TIpaUKM  HECIOXKHBIX  3aBUCHUMOCTEH,
28/3 Hcrtopuueckne cBemeHus: o GyHKOuax. ['paduk | 3aTaHHBIX dbopmyiamuy, WHTEPIPETUPOBATH
¢yskuuu. CoiicTBa QyHKUIUH. rpaguuecKkuil crnocod MpejaCTaBICHUs U aHalu3a
29/4 3aganve QYHKIMU HECKOJIBKUMH CIIOCOOAMH. PasHOO0pPa3HOl KU3HEHHOU HHPOPMAIIHH.
30/5 Jluneiinoe ypaBHeHHE C JBYMs MepEMEHHBIMH M €ro | 3aKpCIUICHHE Ha 0a30BOM ypOBHE MOHSTHs (yHKLIIHH.
rpaduk. I'paduueckoe peleHne IMHEHHBIX YPaBHEHNH i | 3aKPEIUICHHEe YMEHHUI: aHATM3UPOBaTh QYHKUHIO (110
CUCTEM HHHeﬁHLIX ypaBHeHHﬁ. CBOﬁCTBaM); CTpOI/ITB B KOOp,HI/IHaTHOP'I IIJIOCKOCTHU
rpaguk  JUHEHHOro  ypaBHEHUS  C  JABYMS
IIEPEMEHHBIMU (pu HE00X0IMMOCTH c
MCIIOJIb30BAaHUEM CMBICIIOBOM OIOPBI); MOJIb3YSACH
rpadukom, IIPUBOJIUTH IpUMEpPBl  pELIEHUs
YpaBHEHHUS;, peliaTh CUCTEMbI JIMHEWHBIX YpaBHEHHM
rpau4ecKy.
O3HaKOMJICHHE C UCTOpUEH pa3BUTHS MATEMATHKH.
Oxkpy:xkHocTbu Kpyr I'eomeTrpuuecku nocrpoenns (4 yaca)
31/1 OKpY>KHOCTb U KpYT. 3akperieHue yMEHHI: peliaTh 3aJa4yd CBA3AHHbBIEC C
Pemenue 3amau. OKPYHOCTBIO ¥ KPYTOM, B TOM YHCJIE IPAKTUYECKHE,
32/2 ['eoMeTpUYECKUE MOCTPOCHHS C TOMOIIBI0 ITMPKYJIS W | C ONOpOM Ha W3YYCHHBIM MaTepHall; BBIIOJIHATH




JINHEHKH.

OCHOBHBIC 3aJladyd Ha IIOCTPOCHHE, B TOM YHCIIC

33/3 ['eomMeTpUUEeCKHE MOCTPOCHUS C IMOMOIIBIO IMPKYJIsS U | IPAKTHYECKHME M C HCIOJIB30BAHUEM JJIEKTPOHHBIX
JIMHENKH C IPUMEHEHHEM 3JIEKTPOHHBIX PECYPCOB. pECYpPCOB.
34/4 [TonBeneHMe UTOTOB. OueHuBaHUE  pe3yJbTAaTOB  yYCBOCHHUS  Y4EOHOTO
MaTepuaia, yMEHHE [elaTh BbIBOJbI, BBIIOJIHATh
JIECTBUSI, COOTHOCUTh, CPAaBHHUBATh, OLICHUBATh CBOU
BO3MO>KHOCTH.
9 kaace
Ne 3ansTHA Tema 3ansaTus OcHoBHbBIE BUIbI YUeOHOM Hara
B rony/ AeSITeIbHOCTH 00y4ar0 M XCH 3aHATHSA
B pazaejie
UYucaa u Boiuuciaenus JleiictBurenbHble yncsa (2 yaca)
1/1 Hcropuyeckne cBemeHus: o Apo0sx. MHOXECTBO | 3aKperuieHue TOHSATHHA: MHOXECTBO paIllMOHAIBHBIX
pauMoHaNbHBIX 4YHcel. JIeHCTBUS C palMOHAJIBHBIMHU | YHACEJ, MHOKECTBO JEHCTBUTEIbHBIX YNCE.
YHCJIAMHU. 3aKperjeHue yMEHHS: BBIIOJHATH JEUCTBUA C
212 HcTtopuueckue cBeIeHUs: O JeHCTBUTENbHBIX YHCIIaX. palMOHAIbHBIMU U IEHCTBUTEIBHBIMYU YHCIAMH.
MHOXeCTBO  IeHCTBUTENBHBIX uncen. JeictBus ¢ | O3HaAKOMIIEHUE C UCTOPUEHN pPa3BUTHS MATEMATUKU.
JEHCTBUTEIBHBIMY YU CIIAMHU.
Tpuronomerpus (3 yaca)
3/1 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 3akpernieHue MOHSTHS TPUTOHOMETPUUECKUX
PopMyJIbl IPUBEACHHUSL. GYHKIMH TYNBIX M MHPSMBIX YIJIOB C BHU3YaJbHOMN
4/2 [Tmomaae TpeyronapHuka. [1nomans 4eThIpEXYyTrOIbHUKA. OTNIOPOM.
Pemenue 3anau. 3aKkpereHue  yMEHMM:  BBIUMCIATH  IUIOLIANb
5/3 Pemenue TpeyroabHUKOB. TPEyrojibHUKa M IUIOIA[b YEThIPEXYrOJbHUKA IIO
¢dopmyna; pemarb TPEYroJbHUKH C ONOpOH Ha
QJIITOPUTM YUEOHBIX JIEHCTBUM; peliaTh IPaKTHUECKHe
3a/1a4M, CBOJAIIMECS K HAXOXKIEHUIO Ppa3InYHbIX
JJIEMEHTOB TPEYTOJIbHUKA.
@Oynkuum (4 4)
6/1 HcTtopuueckue cBeAeHMs: pa3BUTHE MOHATHS (PyHKUMU. | 3aKperyieHue MOHATHM: (yHKUUA, rpa@uK QyHKIHU.
Pouib GyHKIIMHU B )KU3HU M HayKe. 3aKpenjeHue YMEHUM: yCTaHaBIMBaTh COOTBETCTBUE
712 CootBeTcTBHE MEKAY Gopmysoi u rpadukoM QyHKIHH. | MeXTy (opMysod M rpadukoM, 4HUTaTh Ipaduky,

CaoiicTBa (DyHKIMH.

uccinenoBath (YHKIMM Ha CBOICTBa, CTPOUTH




8/3

I'paduku Gynkmmii y=ax>+n, y=a(x-m)?.

rpaduku QyHKIIUN pa3HBIMHU CIIOCOOAMHU.

9/4 [Toctpoerne  rpaduka  kBagpatudHod  (yHKiuH. | O3HAKOMIIEHUE C UCTOPUEH Pa3BUTUS MATEMATUKH.
WccnenoBanue GyHKIIMKA Ha CBOKCTBA.
BekTopnl (2 yaca)
10/1 JleficTBHs ¢ BEKTOpPAaMM Ha INIOCKOCTH. 3aKperieHue yMEHUs pellaTb NPUKIAJHBIE 3a1a4d
Pemenue 3anay. IIPUMEHSIS] BEKTOPHI.
11/2 [IpumeHeHne  BEKTOpPOB Ui pEIIEHMS  3aJ1a4
KMHEMAaTUKH ¥ MEXaHUKH.
YpaBHeHus ¢ 0AHOI nepeMeHHOM (44)
12/1 HcTopuueckue CBEEHUS: pa3BUTHE NOHITUS YpPAaBHEHUS. | 3aKperieHUue MOHATUI: WEJIOro #  JAPOOHOTO
PaBHOCWIIBHOCTh ypaBHEHMHM M MX cuCTeM. HekoTopble | palMOHaIbHOIO YpaBHEHMH, KOpHEH LEJIOT0 U
IIPUEMBbI PELICHHUSI LIETbIX YPaBHEHUM. JIPOOHOTO PAlMOHATILHOTO YPABHEHUSI.
13/2 JpoOHble paloHaIbHbIE YpaBHEHUS. 3aKkperuieHue yMEHUM: pemaTh Lenble U JIpOoOHbIe
Pewienne ynpaxHeHui. palMOHAIbHBIE  YPABHEHUS, YPABHEHUS  TPETbEH
14/3 YpaBHeHuUs. 4YeTBEPTOM CTENEHH, pellarb 3aJadyd C IOMOIIbIO
Pemenue TeKCTOBBIX 33729 AJIreOpanIeCcKIM CIIOCOOOM. YpaBHEHUM.
15/4 VpaBHEHHS TPeTeil U YeTBEPTOM CTEIICHH. O3HaKOMJIEHHE C UCTOPUEN PAa3BUTHS MaTEMaTHKHU.
Pelienue ynpaxHEHH.
Cucremsbl ypaBHenmii (3 yaca)
16/1 Cucrema nByX ypaBHEHHUH, OJTHO U3 KOTODPBIX JINHEHHOE, | 3aKpEIUICHHE YMEHHUs penlarb TEKCTOBBIE 3a1auu
a JIpyroe — BTOPOH CTETEHHU. anreOpanyeckuM  crocoOoOM:  MEpPeXoauTbh  OT
Penienue ynpaxxHeHHiA. CIIOBECHOM  (POpPMYJIMPOBKM YyCIOBHS 3aJaud K
17/2 CucreMsbl 1ByX ypaBHEHUH C IByMSI IEPEMEHHBIMH. anreOpandecko  MoJenu  MyTEM  COCTaBIICHUS
Perenue TEKCTOBBIX 33124 adredpanuyeckKuM crocodooMm. CHUCTEMBIYPABHEHHI; pelIaTh COCTABJIECHHYIO CUCTEMY
18/3 CucreMsbl 1ByX ypaBHEHUH C IByMSI IEPEMEHHBIMH. YpaBHEHUI; HHTEPIPETUPOBATH PE3yIbTaT.
PernieHne TeKCTOBBIX 33/1au aNre0pandeckuM CIIoCOOOM.
JlekapToOBbl KOOPAMHATHI HA IJIOCKOCTH (2 yaca)
19/1 YpaBHEHHE NpPSAMOW. YPAaBHEHUE OKPYKHOCTH. 3akperieHue IOHATHWA: ypaBHEHHE MNPSIMOM H
20/2 Meto KOOpAMHAT NpU PEHIEHUH T€OMETPUYECKUX U | OKPYKHOCTH.
MPAKTUYECKHX 3ajau. 3aKpeIuieHNe YMEHUsl pellarb TEOMETPHYECKUE U
MPAKTUYECKUE 33/Ia41 METOIOM KOOP/IMHAT.
HepagencTBa (4 yaca)
21/1 ‘ HepaBeHCTBO BTOPOM CTENEHU C OAHOU IIEPEMEHHOM. 3aKkpernieHUe MOHATUI: HEPAaBEHCTBO BTOPOW CTENEHU




Pemenue HepaBeHcTBa rpad)MdECKUM CTIOCOOOM.

C OJIHOM MEPEMEHHOM, pelIeHHe HEPaBEHCTBA BTOPOM

22/2 HepaBeHcTBO BTOpOIi CTENEHU C OJJHON IEPEMEHHOI. CTENEHHU.
Penienue HepaBeHCTB METOJIOM HHTEPBAJIOB. dopMHUpoBaHUE U 3aKpEIUICHHE YMEHWid: pelaTh
23/3 HepaBeHCTBO BTOPO# CTENIEHU ¢ OJHON MTEPEMEHHOM. HEPABEHCTBA BTOPOH CTENEeHU IpadudecKuM crocodbom
Pemienue ynpaxxHeHUH U 3a/1a4. M METOJIOM  UHTEpBaJOB, peHiaTb  CHCTEMBI
24/4 CucTemMbl HEpaBEHCTB C OJHOM IMePEMEHHOM. HEPaBEHCTB, PeIIaTh 3a1a41 C IIOMOIIbIO HEPABEHCTB.
Pewienue ynpaxHeHUM.
IIpaBUiIbHBbIE MHOTOYTOJbHUKH JIJIMHA OKPYKHOCTH M ILIOIIAAbL Kpyra (2 yaca)
25/1 [TocTpoeHne MpaBUIIBHBIX MHOTOYTOJIHHHUKOB. dopMHUpOBaHUE H 3aKpEIUICHUE YMEHHUS CTPOUTHh
26/2 Hcropuyeckne  cBeneHus::  Apxumen O  JIUIMHE | IPABHIIbHBIE MHOTOYTIOJIBHUKH.
OKpy)XHOCTH W Twuomaad kpyra. O ugwcne [lu. | 3akperuieHue MOHATUN: JIIMHA OKPY’KHOCTH, IUIOIIAMIb
HaxosxaeHue JUIMHBI OKPY)KHOCTH W IUIOIIAM Kpyra 1o | Kpyra M IUIOINaib KPyroBOIO CEKTOpa.
dbopmynam. 3akperieHue YMEHUM: HaXOJIUTh IJIUHY OKPY>KHOCTH,
IUIOIIaAbh Kpyra W IUIOHIaJlb KPYTOBOTO CEKTOpa IO
dbopmyam.
O3HaKOMJICHHE C HCTOPUCH Pa3BUTHsI MATCMATHKH.
YucaoBble nocaenoBaTebHocTH (3 yaca)
27/1 ApudmeTrndeckas porpeccusi. 3akperyieHue yMEHHUs TPUMEHATh TOHSATHE U
Pemenue 3amau. dopMynbl  apuMeTHYECKOW U TeOMEeTpPUUYECcKOi
28/2 ['eomeTpryeckas nmporpeccus. IIPOrPECCUH.
Pemenue 3amau. @OopMUPOBAHUE M 3AKPEIJICHUE YMEHUS MPUMEHSTH
29/3 MeTto1 MaTeMaTHYECKON HHTyKITHH. METOJT MaTeMaTH4eCKOW WHIYKIUH K PEHICHHIO
NPUKJIAJIHBIX 33/1a4.
IIpeoopa3oBanue moao0uss MeTpuUuecKHe COOTHOIIEHHUs B OKPYKHOCTH (2 yaca)
30/1 [TonsiTrie o mpeobpazoBanuu moa06us. COOTBETCTBEHHBIE | 3aKpeIyIeHUE YMEHUS PeliaTh TeOMETPUUYECKUE 3a]a9n
AJIEMEHTHI TOTOOHBIX UTYD. M 3a7addl W3 peaJbHON J>KU3HH C WCIIOIH30BAHUEM
Penienue 3a1a4. MOI00OHBIX TPEYTOIBLHUKOB.
31/2 MeTtpuueckue COOTHOIICHHS B OKPYKHOCTH. PaccMoTpeTh MeTpUYECKHE COOTHOIICHUS MEXKIY
Pemienue 3amay. OTpe3KaMH XOpJ, CEKyIIHX © KacaTelbHBIX C
WCIOJIb30BAaHUEM BITMCAHHBIX YTJIOB U TMOJOOHBIX
TPEYTOJILHUKOB.
JBuxenus (3 uaca)
32/1 \ [TapayeapHBIN IEpEeHoC. 3aKperuieHue YMEHWW: TPUMEHSATh MapajuieabHbII \




Pemrenue 3amau. epeHoc u CUMMETPHIO npu peleHuH

33/2 [ToBopOT. reOMETPHUECKUX 3aj1au (pa3douparb IpUMEpHI).
Penrenue 3amau.

34/3 [TonBeneHMe UTOTOB. OueHuBaHUE  pe3yJbTAaTOB  yYCBOCHHUS  Y4EOHOTO
MaTepuana, yMEHHE [eaTh BBIBOJBI, BBITIOIHATH
JICHCTBUSI, COOTHOCUTh, CPAaBHUBATh, OIICHUBATH CBOU
BO3MOYKHOCTH.

Kpurepun oueHuBanus

[Ipn usyueHum kypca BHEypouHOU nestenbHOCTH «HOHBI mMarematuk» a8 7 W 9 KiacCcoB OLIEHMBAaHUE 3HAHUI, YMEHMI M HaBBIKOB
o0yyaromuxcs He MpeyCMOTPEHO.
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