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. IOACHUTEJIBHASA 3AIIMCKA

1.1. HanmpasBJieHHOCTH
HamnpaBineHHOCTh MPOrpaMMbl — €CTECTBEHHO-HAYYHasl.

1.2. AKTyaJIbHOCTh, HOBU3HA, Nearoruveckas 1ejecoo0pa3HocTb

MHoOTOTpaHHOE pAa3BUTHE JHMYHOCTH HAWIYYIIUM OOpa3oM peanusyercs
UMEHHO B JIOMOJIHUTEIBLHOM oOpa3oBaHuu. [Ipu peanmzanuu HaHHON MPOTpaMMEI
JIETH, JKEJIAIOIINE TMOTYyYUTh JOTIOJHUTEIFHOE 00pa3oBaHue (CBEPX OMPENEIIeMOro
rOCyapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM IIKOJIBHOTO), MOTYT CAENaTh ATO
B (Qopme 3aounoro oOydenms. IIporpamma HameneHa Ha TOJydYeHHUE
JOTIONTHUTEIBHBIX K TIOJYYCHHBIM JACTHMHU B 0230BOM KOMIIOHEHTE B IIKOJIE 3HAHUH,
Ha TOMOIIs B paHHEM CaMOOIPEACIICHUH, Ha peanu3anuio ceOs, Ha OCO3HAHHBIN
BBHIOOp IIKOJIPHMKAMHM  HalpaBleHHWs CBOero oOpa3oBaHusa. JleTH  MOryT
YAOBJIETBOPATH UHAUBUIYaJbHbIEC TOTPEOHOCTH, Pa3BUBATh TBOPUECKUI MOTEHIHAT,
aJanTUPOBATHCS B COBPEMEHHOM OOIIECTBE U MMEIOT BO3MOKHOCTH IMOJHOIEHHOU
OpraHu3ali CBOOOJHOTO BPEMEHHU.

1.3. Heab u 3a1a4M JONOJTHUTEIHHOI 0011e00pa3oBaTeIbHOI MPOrpaMMbl

Ilenvs 3aouHoro oOydenuss maremaruke B I[[JIOOII — pacmmpenue u
yriyOJieHre MaTeMaTHYeCKIX 3HAHUM U YMEHHUH YYaluXcsi, MPOSBIISIONINX HHTEPEC K
MaTeMaTHKe, TIOBBIIIICHHE MX MaTEeMaTH4YeCKOW M  JIOTUYECKON  KyJIbTYpHI,
npodopHeHTalUsg U TMOATOTOBKA K TOCTYIUICHHUIO B BYy3 U OOY4YEHHUIO B BBICIIEH
IIKOJIE.

B mpouecce o0ydeHusi pemaroTcs oOpazosamenbHvie, GOCNUMAMENbHbIE WU
passusaowue 3a0ayu. 3a04HOE OOy4YeHUWE MPUBHUBAECT IIKOJBbHHUKY YMEHHUE
CaMOCTOSITENIBHO ~ pa0oTaTh C KHUTOW, JUCHUIUIMHUPYET W TpUydaeT K
CUCTEMaTUYECKOMY CAaMOCTOSITEIbHOMY YMCTBEHHOMY Tpyay. HeoOxoaumocTtsb
NUCPMEHHO W3JaraTh pPEIICHUsS JOMOJHUTEIBHO CTUMYIUPYET POCT KYJIbTYPHI
MBIIUICHHS ¥ PEYH.

[lo yyeOHOMY TIUIaHY MaTepHall NPOXOAMUTCS KOHIEHTPUYHO, OCHOBHBIE
pa3zensl  IIKOJBHOTO Kypca — apudmeruka, anredpa M IJAHUMETpUS —
NEPEIUIeTAIOTC W B3aUMOJCHCTBYIOT, BBIJEISAIOTCS KaK OCHOBHBIE METOJbl —
aHAIMTUYECKUH, METOJT KOOPJINHAT, CHMMETPUH, TTOJTHON MaTEeMaTHIEeCKOW MHIYKIIUU
U T.M., — TaK ¥ BO3MOXKHOCTH MX KOMIUJIEKCHOTO TMPUMEHEHHUs K €CTECTBEHHBIM U
ryMaHUTapHbBIM Haykam. Ha KaXJaoM HOBOM BHTKE H3YYCHHsI KakKOH-THOO TEMBI
BBISIBJISIFOTCSL HE TOJIBKO HOBBIE CBOMCTBA MAaTeMaTHYECKUX OOBEKTOB, HO CaMO
paccMOTpEHHUE BEJETCS C MPUBJICYEHUEM CPEJCTB U3 APYrux o0JacTel MaTeMaTHKH, a
paHee TMOJy4YEHHbIE CBEAEHUs 0000LIAIOTCS M MPUMEHSIOTCS K PpeIlIeHHIo Oosee
HIMPOKOTro Kjacca 3aj1ad. TakuM o0pa3oM, MOCTENEHHO YIiyOJsieTcs MpeacTaBIeHus
O ©IMHCTBE, OCHOBAaHHOM Ha MHOTOOOPa3HBIX CBS3AX BHYTPU MaTEMaTHKH,
obecreunBaeTCsl epexo ] OT YaCTHBIX 3ajJa4y K 0oJyiee OOIIMM; WITIOCTpAIUs Ha Psjie
IPUMEPOB KAPTUHBI MATEMATHUYECKOTO METO/Ia KaK YHUBEPCAIbHOTO, TOMYCKAIOLIEro
(bopMalIbHO-JIOTUYECKOE ONMKMCAHUE B BUAE JEIYKTUBHOW aKCMOMATHUYECKOW TEOPHH.
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Tak pemraerca 3ajaya BOCHHUTAHHUS IIMPOKOIO MATEMaTUYECKOIO MHUPOBO33PEHMS,
CTUMYJIMPYETCsI HHTEpeC K TITyO0OKOMY HCCIIeI0BAaHUIO JIFOOOT0 3aTPOHYTOrO BOIIPOCA,
pa3BUBAIOTCS ~ TEXHUYECKHE  (AHAIMTHYECKUE)  HABBIKM,  IOCJIEIOBATEIBHO
paclmiMpsieTcsi  apceHaja TIeOMETPHUYECKMX 3HAaHMHM U MIPOCTPAHCTBEHHBIX
NPEACTABICHUHN, OOCYXIAalOTCS HWIAEHW CHUMMETPHH, NPeoOpa3oBaHUs, JIBHXKCHHUS.
HIKOTBPHUKKA 3HAKOMSITCS C JUCKPETHOW MaTeMaTHUKOW ¢ KOMOMHATOPUKOM,
AIIEMEHTaMHU CTATHCTHYECKUX M BEpPOSTHOCTHBIX NpuiiokeHud. Ha Bcex sTamax
oOydeHHs OJHAa W3 OCHOBHBIX II€JieH — TIOBBIIIAETCS JIOTHYECKass KyJIbTypa,
pPaCHIMPSIIOTCS BO3MOXKHOCTH HCIIOJI30BaHUSI BCe OO0J€e CII0KHBIX JIOTUYECKHUX
KOHCTPYKUUI; MOSIBISIETCS «UCCIEAOBATENbCKAs KHIIKa» — IMEpPexXo]l OT YacTHOMN
(4MCIIOBOI) 3a7]a4M K COJIepkKaIIe mapaMeTpbl, YTO MO3BOJISIET UCCIIEIOBATH CBOMCTBA
00BEKTa B 3aBUCUMOCTH OT ITapaMeTPOB.

1.4. OTauyuTe/IbHBIE  O0COOEHHOCTH JIaHHOW  00uIe00pa3oBaTeJbHOM
NPOrpaMMBbl OT ysKe CYLIeCTBYIIIUX 00111e00pa3oBaTe/IbHbIX POrPaMM
YueOHbIll MaTepuan H3y4aeTcs B OCHOBHOM IO CIEIUMAIBHBIM IMOCOOUAM M
3amanusM Bceepoccuiickon n CeBepo-3anagHol 3a0YHBIX MHOTONPEIMETHBIX IIKOJL.
Yacte 3amanmii paszpaborana mnpenoaasatensmu L[JIOOHII. Kaxnoe mnocobue
COJIEPKUT HEOOXOIUMBIA TEOPETUUYECKHM Marepuai, IPUMEpPbl pelleHus 3aaad U
3a/layd JUIsl CaMOCTOSATENIbHOIO PEUIEHUs, YacTh U3 KOTOPBIX COCTAaBJISET MaTepuall
KOHTPOJIbHBIX 3ajanuil. Kak mnpaBuino, B MOCOOMM HMEETCS HECKOJbKO CIIOEB
uH(pOpMaLUY, U YYEHUK MOXKET BbIOpaTh TOT, KOTOPBII €My MO CHJIaM, a M03KE€ CHOBA
BEPHYTHCS K 3TOM TEME U U3yYUTh €€ Ha 00Jiee BHICOKOM YPOBHE.
1o conmepxaHuto MOCOOHS MOKHO YCIIOBHO PA3AEIUTh HA JIBE TPYIIIIbIL:
— yroyOnsdolide W pa3BHUBAIOIIME — Marepual  IIKOJIBHOTO  Kypca
(«MHuorouneHb», «PyHkun u rpaduxuy, «[Inanumerpus» u ap);
— TOCBSIIEHHBIE «KPY)KKOBBIM» TEMaM, HE 3aTPOHYThIM WJIM Majo
3aTPOHYTHIM MIKOJIBHBIM 00y4ueHneM («[loyunurenbHbie Urpbi», « ATps»)
3amanus aud@depeHuUpyOTCs MO TPYAHOCTH, O0BEMY OXBaThIBAEMOIO
MaTtepuana, KOJMYECTBY 3a7a4 U T.I1.

1.5. ®opMBbI U peKUM 3AHATHI

OOyueHue 3a04yHOE C TPUMEHEHHEM JHCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH, YTO TMO3BOJISIET JETSAM BBINOIHATH 33a/IaHUsI B CBOOOIHOE BpEMsl, CAMHUM
BBIOMPATh BpPEMSI U MPOAOIIKUTEIHHOCTh CBOMX 3aHSATHUN. Y CTAHABIMBAIOTCS CPOKHU
caauM Kaxnaod pabotel. Haj kaxknpiM 3amaHueM pekoMeHayercsi pabotars 1-1,5
MecsIIa.

Bce mikonpHUKE oOecnieuMBalOTCS TEKCTaMHU 3aJaHUi U METOJAMYCCKUMU
MaTepuaiamu, MyOJIMKyeMbIMH B DJIEKTPOHHON 00pa3oBaTeNbHON cpene u (W) mpu
HEO0OXOAMMOCTH BBICHIJIAEMBIMH TI0 JICKTPOHHOM UM OYMa>KHOMU MOYTE.



1.6. OcoGeHHOCTH OpraHu3aInuu 00Pa30BaTeJIbLHOIO NMpolecca

[TomyuynB mocoOue B DBIEKTPOHHOM WM OymaxkHo Qopme, U3Y4HB
TEOPETHUUECKUN MaTepuala W pa3o0paB MPUMEPHI, YUYEHUK BBIMOJIHSAECT KOHTPOJIBHOE
3ajanre, O(opMIsieT €ro M OTHNPaBIAET HAa TMPOBEPKY 4Yepe3 BICKTPOHHYIO
obpasoBarenbHyto cpeny L[JIOOI u (unu) npu HEOOXOAMMOCTH MO DJIEKTPOHHOMN
uin OymaxHoi moute. Paboty mposepser npenoaasatens L[JIOOII, k xoTtopomy
MOCTOSIHHO TPUKpEIUI€H ydyeHUK. OH KOMMEHTHUPYET Ha ToJisIX pabdoThl ee
coJiepKaHue, JOMyUIEHHbIE OMIMOKM U JaeT COBEThl, IOMOTAIOIINE YUYCHUKY
CaMOCTOSITEJIbHO UCTIPaBUTH UX. Jlasiee paboTa olleHMBAETCs MPENoJaBaTeyieM, Ha Hee
MUIIETCS PeleH3Usl, a B cllydae, ecid padoTa BBHINOJHEHA HEYIOBJIETBOPUTEILHO,
YUYEHHMKaA MPOCAT €lle pa3 mopaboTaTh HaJA 3aJaHUEM M, yKa3aB, YTO OH JOJIKEH
chenaTh, NPOCAT NpHUCHaTh €€ Ha NpoBEpPKYy cHoBa. lIpum 3TOM mnpenonaBaTenu
cTaparoTcs, yToObl TpeOOBaHUE UCTIPABUTH PAOOTYy BOCIPUHUMAJIOCH yUalTUMUCS HE
KaK «HakKa3zaHWe», WIA JOMOJHUTENbHAsE padoTa C «OTCTAIOUUMU», a Kak
€CTECTBEHHOE NPOJOJDKEHHE paboThl Haj Temoil. Ho «uchpaBisThCs» MOTYT HE
TOJIKO HE3auTE€HHbIE pa0OThI: YYEHHMK MOXKET MOonpoOoBaTh MOMYyYUTh OoJee
BBICOKYIO OIleHKY. HekoTophie y4eHUKH UCHPaBISIOT OJHY U Ty e paboTy ABa-Tpu
pasa, oKa OHa TMOJHOCTBIO HE yIOBIETBOPUT mpemnoaasatens. [locie storo padota
OTCBHIJIAETCSL OOpaTHO YYEHUKY 4Yepe3 »dJCKTPOHHYI0 00pa3oBaTelIbHYI0 Cpely
JIOOUI u (unu) mpyu HEOOXOAMMOCTH T10 AICKTPOHHON UM OyMaXKHOM MOYTE, 4acTo
c obOpaslamu pernieHus: KOHTPOJIbHBIX 3aiad. MIMEHHO B XOJie MCIpaBiieHUus padoT,
COOCTBEHHO, U MPOUCXOJIUT 00yUYEHHUE: HEOJHOKPATHBIE UCIIPABICHUS OBIBAIOT Yallle
Ha [EPBOM Kypce, a MOTOM Bce peke. Poct 3HaHUN 0COOEHHO OIIyIIAeTCs Y CeTbCKUX
IIKOJIbHUKOB: MX MOHA4Yaly COBCEM cllabbie pabOThl K KOHIy OOy4eHHUSI B OCHOBHOM
HE OTIMYAIOTCA OT pPabOT TOPOJACKUX IIKOJbHUKOB. TakKOB TJIABHBIM pE3ysbTat
MOCTOSIHHBIX KOHTAKTOB YUYEHHKA C MPOBEPSIOMINM, KOTOPBIA HE TOJBKO KPUTHUKYET
MPEJCTABIICHHBIE YYEHUKOM pPEILICHHS, HO U YKa3bIBA€T KOHKPETHBIE MYyTH MOMCKA
BEPHOTO PEIICHUSI.

1.7. llpaBuiia u KpuTEepUN 0TOOPA 00yUAIOIIUXCS

Cpoxu nooauu 3aa6Ku U npasuia pecucmpayuu

VYyamuecs npuHUMAKOTCS Ha 3ao0yHOoe oOOydeHue O0e3 MpeABapUTENIbHOTO
orOopa. [Jlnsa 3aumciieHust oOydaromierocss HeooxogumMo a0 1 nexkaOps TeKylero
y4eOHOro Troja TmojAaTh 3asBieHMEe Ha oOOydeHHe B JIMYHOM KaOWHETe
ponuTes/3akoHHOTO npeactaButens Ha caite LIJIOOILL https://cdoosh.ru/.

Konuuecmsy yuacmnuxog

be3 orpannyenuii.

Bospacm yuacmuukos

Ooyuarommecs 9-x kinaccos 2023/24 yueGHoro roja.

IIpasuna ombopa obyuarowuxcs

3auncnenre NpoBoAUTCs 0€3 BCTYNUTENIbHBIX UCTIBITAHUM.



1.8. Oxxugaemble  pe3yJbTaThbl MW CHOCOOBI  ompeaejieHHsl  MX
pe3yJIbTATUBHOCTH

PesynpTaTamMu 3aHSATHH BBICTYyMAaeT TIOBBINICHUE YPOBHS MaTEMaTHYECKHUX
3HAHWH, Pa3BUTHE JIOTUYECKOW KYJIBTYPBI, OCBOCHHE JOMOJHUTEIHHBIX, BBIXO/ISIIIAX
3a paMK{ IIKOJBHOTO Kypca MaTeMaTHUKH, 3HaHWW. Pe3ynbTaTbl MIKOJIHHUKOB
OIICHUBAIOTCS MO0 TATHOAUTEHON cucTteMe. [lo oxoHYaHWM OOYYEeHHS IIKOIHHUKH,
YCHENIHO crhpaBuBIMecs ¢ [IlporpamMMol, T. €. BBINOJTHUBIINE BCE 3aJaHUS Ha
MOJIOKUTETHHBIC OTMETKH, MOTYYal0T CePTUDUKAT.

Il. COAEPKAHUE ITPOI'PAMMBbI

2.1. Y4eOHO-TEeMATHYECCKHHA IJIAH

YuebHOE mocooue, KoaudecTBo 32124
Ne Bcero
I Ha3sBanue TeMbl Mo KoTopomy 3a124
n H3y4aeTcs TeMa NuBapuantHbie | BapuaTuBHbIC
1 [Muorowrensr 1 15 10 25
Tabaunuxos C.JI. [4]
2 |MHorouieHsI 2 20 6 26
3 |Hmannmerpus 1 | CepeGpennnkosa JLT. 15 16 31
4 |Tlnanumerpus 2 [3] 14 11 25
R R 14 5 19
rpaduxu 1
o I'enspang .M. [2]
g | YK H 16 8 24
rpaduku 2
[Ipsimble n Bacuiises H.b.,
! KpuBbIe 1 I'yreamaxep B.JI. [1] 11 4 15
8 |Urpsr 2 8 6 14
o Tabaunuxos C.JI.,
) Urper 3 Toom AJL [5] 10 8 18
HTroro 123 74 197

2.2. YueOHasi mporpaMmma

1. Mnocounenvi. lloHsiTHE MHOTOWI€Ha, KOpPHS MHOrowieHa. YeTHble U
HeueTHble MHoOTowilieHbl. Cxema [opHepa. [lenMmMoOCTh YHWCEl W MHOTOWICHOB.
Henenne ¢ ocrarkoM, ainroput™m EBkimaa. Kopenb MHoOrounena, teopema besy.
PasnoxeHne MHorowieHa Ha MHOXHUTEIH. CBONMCTBA MHOTOWICHOB C IICJIBLIMU
ko3 puueHTamu.

2. Illnanumempus. PaBeHCTBO TpeyrojibHUKOB. [lapamiensHocTs. CymMma yriioB
TpeyrosbHUKa. PemeHne 3amad Ha  MOCTPOECHUE. 3aMeydaTelbHbIE  JIMHUU
TpeyroJibHUKa.  MeTpU4yecKue COOTHOLICHUST B  TpeyroybHuke. Ilmomans
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TpeyrojbHUKa. YeThIpeXyroJbHUKHU: MapaiesorpaMM, poMO, Tpanemnus, uX CBOMCTBa.
BnucanHble 1 ONMCaHHbBIE YETHIPEXYTOJIBHUKHU.

3. @yukyuu u epagpuxu. Tlonstue Gyuakouu. OOMacTe oOMNpeAcICHHS,
MHO’KeCTBO 3HaueHud ¢yHkiuu. CrnocoObl 3amanuii pyHkuuii. YeTHbIe U HEYETHBIC
¢ynkiun. [Moctpoenne rpadukoB GyHKIHMI ¢ momolsio npeodpazoBanuid. [Ipuembl
MOCTPOCHUS TPAQHUKOB HA MPUMEpPAX MNPOCTEHIINX (PYHKIM: TUHEWHas (yHKIuS,
KBajgpaTuuHas (QyHKIUSA, JOpoOHO-IMHEWHas (QYHKIUS, CTeNeHHble (yHKIUH,
paroHagbHble (QYHKIUU.

4. Ilpawvie u kKpusvie. MHOXeCTBa TO4YeK. ['eoMmeTpruyeckne MecTa TOYEK,
[lepeceuenue u o0beanHEHNE MHOXECTB. Mcnonb3oBanue ' MT nipu penrennu 3aaay.

5. Hepwvi. Urpel ¢ 1ByMsl ydaCTHUKaMHM: urpa baiie, Urpel Ha KjeT4aTon J0CKeE,
CUMMETpUYHbIe cTparerud. MHpopmanus: BoOmpockl M OTBETHL, 3aJadyd Ha
B3BELIMBaHUS, HAUMEHBIIIEE YNCIIO B3BEIINBAHUM, KOJIMYECTBO HH(POPMALIUH.

I11. DOPMbBI ATTECTAIIMU U OHEHOYHBIE MATEPUAJIbBI

Bun

DopMBbI KOHTPOJIS Buabl OieHOYHBIX MaTEPHAJIOB
aTTrecTamuu

Bxonsmas | Pemenue 3agau 3aganus Ne 1 Or1eHKka 3a BBITOJIHEHHYIO Pa0doTy

Texkymas Pemienne 3amau 3amanuit B | OLIEHKHU 3a BBITIOJTHEHHbBIE PAOOTHI
coorBeTcTBUH C [Iporpammoit

HtoroBas Pemenue 3aga4u Bcex 3aaHnii [lomoxuTenbHEIE OIICHKH 3a BCE
BBITIOJTHEHHBIEC PA0OTHI




V. OPTAHU3AIIMOHHO-IIEJATOTUYECKUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

4.1. YueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecriedeHne MPorpaMMbl

1. BacunweB H.b., I'yreamaxep B.JI. IIpsmbie u kpussie. — M.: MIIMHO,
2010. — 128 c.

2. T'enbdang U.M., I'naronesa E.I'., [lInons 2.2. ®ynkuuu u rpadpuxu. — M.:
MIIMHO, 2010. — 120 c.

3. CepeOpennukona JI.I'. [Inanumerpus. YueObHoe mocoOue Uisl ydaliuxcs
OJI B3MIII. — M.: u3n. B3MIII, 2001. — 80 c.

4. Tabaunukos C.JI. Muorounensl. — M.: ®DA3UC, 2000. — 200 c.

5. TabaunmkoB C.JI., Toom A.JI. IloyuutenpHbie Wurpsl. MeToauuecKue

pazpabotku s yyamuxcs B3MILL. — M.: uza. AITH CCCP, 1987. — 40 c.

4.2. MaTepuaJIbHO-TeXHUYECKHE YCIOBHSA Peain3aluu MPporpamMmmMbl
Jlns neparora:
— KOMIIBIOTEP, NOAKIIOUEHHBIN K ceTh HTEpHET;
— TpaduUecKuil MIaHIIET;
— BeO-Opaysep;
— TEKCTOBBIUA PEIAKTOP;
— JIOTHH W TapoJib JUIsl IOCTYTIA K 3JIEKTPOHHON 00pa3oBaTebHON CpeIe;
— CpEICTBO JJIsl MPOCMOTpa J0KyMeHTOB B popmate PDF.
Jns yuamerocs:
— KOMIIBIOTEP, NOJKIIOUEHHBIN K ceTh HTEepHET;
— CKaHep WJIM Kamepa ¢ BO3MOXXHOCTBIO COXPaHEHHS N300paKEeHHUS;
— BeO-Opaysep;
— TEKCTOBBIWA PEIAKTOP;
— JIOTHH W TapoJib JUISl IOCTYTIA K DJIEKTPOHHOM 00pa30BaTeNbHOM Cpelie;
— CpEICTBO ISl MPOCMOTpa J0KyMeHTOB B opmate PDF.
Taxxe gomyckaercss 0OMEH METOJAMYECKUMHU MaTepuaiaMu, BBIMOJHEHHBIMU U
MPOBEPEHHBIMU Pa0OTAMU U PEIEH3USIMU TMOCPEICTBOM DJIEKTPOHHOM MM OyMasKHOM
MOYTHI.

. [OKYMEHT NOANUCAH
wﬁ:{ QNEKTPOHHOW MOAMNUCHIO

CepTucukar: 3BF7DC725DD7BCD7E7611F45CE7286C7
;T

[leiicTauTeneH: ¢ 14.07.2022 fo 07.10.2023
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