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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,
npodopueHTalusd ¥ TMOATOTOBKA K TOCTYIUICHUIO B BY3 M OOYYEHHIO B BBICIICH
IIKOJIE.

B mpouecce o0ydeHusi pemaroTcs oOpazosamenbHvie, GOCNUMAMENbHbIE WU
passusaowue 3a0ayu. 3a04HOE OOy4YeHHWE MPUBHUBAECT IIKOJBHHUKY YMEHHUE
CaMOCTOSITENIBHO ~ paboTaTh €  KHUTOW,  JUCHUIUIMHUPYET W TpUydaeT
K CHCTEMAaTHYE€CKOMY CaMOCTOSTEJIbHOMY YMCTBEHHOMY Tpyay. HeoOxoaumocTtsb
NUCPMEHHO W3JaraTh pPEIICHUsS JOMOJHUTEIBHO CTUMYIUPYET POCT KYJIbTYPHI
MBIIUICHHS ¥ PEYH.

[lo ywyeOHOMY TIUIaHYy MaTepHall NPOXOAMUTCS KOHIEHTPUYHO, OCHOBHBIE
pa3zensl IIKOJBHOTO Kypca — apudmeruka, anredpa H 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 3a7a4y K 0oJyiee OOIIMM; WILTIOCTpAIUs Ha Psjie
IPUMEPOB KAPTUHBI MATEMATHUYECKOTO METO/Ia KaK YHUBEPCAIbHOTO, TOMYCKAIOLIEro
(bopMalIbHO-JIOTUYECKOE ONMKMCAHUE B BUAE JEIYKTUBHOW aKCMOMATHUYECKOW TEOPHH.
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Tak pemraercda 3ajada BOCHUTaHUS IIMPOKOIO MAaTEMAaTUYECKOIO MHPOBO33PEHUS,
CTUMYJIMPYETCsI HHTEpeC K TITyO0OKOMY HCCIIeI0BAaHUIO JIFOOOT0 3aTPOHYTOrO BOIIPOCA,
pa3BUBAIOTCS ~ TEXHUYECKHE  (AHAIMTHYECKUE)  HABBIKM,  IOCJIEIOBATEIBHO
paclmiMpsieTcsi  apceHaja TIeOMETPHUYECKMX 3HAaHMHM U MIPOCTPAHCTBEHHBIX
NPEACTABICHUHN, OOCYXIAalOTCS HWIAEHW CHUMMETPHH, NpPeoOpa3oBaHUs, JIBHXKCHHUS.
HIKOTBPHUKKA 3HAKOMSITCS C JUCKPETHOW MaTeMaTHUKOW ¢ KOMOMHATOPUKOM,
AIIEMEHTaMHU CTATHCTHYECKUX M BEpPOSTHOCTHBIX NpuiiokeHud. Ha Bcex sTamax
oOydeHHs OJHAa W3 OCHOBHBIX II€JieH — TIOBBIIIAETCS JIOTHYECKass KyJIbTypa,
pPaCIIMPSIIOTCS BO3MOXKHOCTH HCIOJIb30BaHUSI BCE OO0Ji€e CIIOKHBIX 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 YIEHUK MOXKET BbIOpATh TOT, KOTOPBII €My MO CHJIaM, a M03KE€ CHOBA
BEPHYTHCS K ATOM TEME U U3yUUTh €€ Ha 00Jiee BBICOKOM YPOBHE.

1o conmepxaHuto MOCOOHS MOKHO YCIIOBHO PA3AEIUTh HA JIBE TPYIIIIbIL:

— yroyOnsdolide W pa3BHUBAIOIIME — Marepual  IIKOJIBHOTO  Kypca
(«ITnanumeTtpusi», «MeToa KOOpIAUHAT» U AP.);

— TOCBSIIEHHBIE «KPY)KKOBBIM» TEMaM, HE 3aTPOHYThIM WJIM Majo
3aTPOHYTHIM IIKOJbHBIM 00y4YeHueM («DJIEMEHTbl KOMOHHATOPUKHY,
«JlenumocTe» U 11p.).

3amanus au@depeHuUpyOTCs MO TPYAHOCTH, O0BEMY OXBaThIBAEMOIO

MaTepuana, KOJM4ecTBY 3a4a4 U T.11.

1.5. ®opMBbI U peKUM 3AHATHI

OOyueHue 3a04yHOE C TPUMEHEHHEM JHCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTH, YTO MO3BOJISIET JETSAM BBINOIHATH 3a/IaHUsI B CBOOOJIHOE BpEMsl, CAMHUM
BBIOMPATh BpPEMSI U MPOAOIIKUTEIHHOCTh CBOMX 3aHSATHUN. Y CTAHABIMBAIOTCS CPOKHU
caauM Kaxnaod pabotTel. Haj kaxknmpiM 3amaHueM pekoMeHmayercss pabotarh 1-1,5
Mecsa.

Bce mikonpHUKH oOecnieuMBaOTCS TEKCTaMHU 3aJaHUN U METOJAMYECCKUMU
MaTepuaiamu, MyOJIMKyeMbIMH B DJIEKTPOHHON 00pa3oBaTeNbHON cpene u (Win) mpu
HEO0OXOAMMOCTH BBICHIJIAEMBIMH TI0 JICKTPOHHOM UM OYMa>KHOMU MOYTE.



1.6. OcoGeHHOCTH OpraHu3anuu 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, IPOCIAT MpHUCHaTh €€ Ha MNPOBEPKY cHoBA. [Ipm 3TOM mnpenomaBaTenu
cTaparoTcs, yToObl TpeOOBaHUE UCTIPABUTH PAOOTYy BOCIPUHUMAJIOCH yUalTUMUCS HE
KaK «HakKa3zaHWe», WIA JOMOJHUTENbHAsE padoTa C «OTCTAIOUUMU», a Kak
€CTECTBEHHOE NPOJOJDKEHHE paboThl Haj TeMmou. Ho «ucnpaBisThCs» MOTYT HE
TOJIKO HE3auTE€HHbIE pPa0OTHl: YYEHHUK MOKET TMONpoOoBaTh MOJYy4YUTh Oosee
BBICOKYIO OIleHKY. HekoTophie y4eHUKH UCHPaBISIOT OJHY U Ty e paboTy ABa-Tpu
pasa, oKa OHa TMOJHOCTBIO HE yIOBIETBOPUT mpemnoaasatens. [locie storo padota
OTCBHUJIAETCS. OOpaTHO YYEHUKY 4Yepe3 »JJICKTPOHHYIO O0Opa3oBaTelbHYI0 Cpeay
JIOOUI u (unu) mpyu HEOOXOAMMOCTH T10 AICKTPOHHON UM OyMaXKHOM MOYTE, 4acTo
c obOpaslamu pernieHus: KOHTPOJIbHBIX 3aiad. MIMEHHO B XOJie MCIpaBiieHUus padoT,
COOCTBEHHO, U MPOUCXOJIUT 00yUYEHUE: HEOJHOKPATHBIC MCIPABJICHHUS OBIBAIOT Yallle
Ha [EPBOM Kypce, a OTOM Bce peke. PocT 3HaHMI 0COOEHHO OIIYIIAeTCs y CEIbCKUX
IIKOJIbHUKOB: MX MOHA4Yaly COBCEM cllabbie pabOThl K KOHIy OOy4eHHUSI B OCHOBHOM
HE OTIMYAIOTCA OT pPabOT TOPOJACKUX IIKOJbHUKOB. TakKOB TJIABHBIM pE3ysbTat
MOCTOSIHHBIX KOHTAKTOB YUYE€HHKA C MPOBEPSIOIINM, KOTOPBIM HE TOJBKO KPUTHKYET
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 npuHUMAIOTCS Ha 3a04yHoe oOOydeHwe O0e3 NpeaBapHUTEIbHOIO
otoopa. st 3aumcieHus oOyudaromnierocsi Heooxomumo ¢ 1 uronst no 1 mgekabps
TEKyIIero y4eOHOro rojaa MOJAaTh 3asBIEHWE Ha OOy4YeHHEe B JUYHOM KaOWHETE
ponuTes/3akoHHOTO npeactaButens Ha caite LIJIOOILL https://cdoosh.ru/.

Konuuecmesy yuacmnuxog

be3 orpannyenuii.

Bospacm yuacmnukog

OoOyuaromuecs 8-x kinaccos 2023/24 yueGHoro roja.

IIpasuna ombopa obyuarowuxcs

3auncnenre NpoBoAUTCs 0€3 BCTYNUTENIbHBIX UCTIBITAHUM.



1.8. Oxxugaemble  pe3yJbTaThbl MW CHOCOOBI  ompeaejieHHsl  MX
pe3yJIbTATUBHOCTH

PesynpTaTaMu 3aHATHH BBICTYyMAaeT TIOBBINICHUE YPOBHS MaTEeMaTHYSCKUX
3HAHWH, Pa3BUTHE JIOTUUECKOW KYJIbTYPhI, OCBOCHHE JOTIOJHUTEIBHBIX, BBIXOISAIINX
3a paMK{ IIKOJBHOTO Kypca MaTeMaTHUKH, 3HaHWW. Pe3ynbTaTbl MIKOJIHHUKOB
OIICHUBAIOTCS MO0 TATHOAUTEHON cucTteMe. [lo oxoHYaHWM OOYYEeHHS IIKOIHHUKH,
YCHENIHO crhpaBuBIHecs ¢ [IporpamMMol, T. €. BBINOJTHUBIINE BCE 3adaHUS Ha
MOJIOKUTETHHBIC OTMETKH, MOTYYal0T CePTUDUKAT.

Il. COAEPKAHUE ITPOI'PAMMBbI

2.1. Y4eOHO-TEeMATHYECCKHHA IJIAH

YuebHOE mocoOue, KoaudecTBo 32124
Ne Bcero
I Ha3Banue Tembl 10 KOTOpOMY 3a124
n M3yuaeTcs TeMa NuBapuantHbsie | BapuaTuBHbIe
1 |Kombunaropuka 1 |['yrenmaxep B.JL, 12 6 18
2 |Kom6uuaropuka 2 |Bacuibes H.b. [4] 12 6 18
3 |Hemumocts 1 Bekkep B.M., 18 0 18
4 | JeaumocTs 2 Tlonbxosoii B.M. [1] 16 0 16
5 |[Inanumerpus 1 10 0 10
Il'opaun P.K. [3]
6 |[lnanumerpus 2 10 5 15
7 Merton KOf)pI[I/IHaT o5 10 35
Ha TIPSIMOM
v I'enspang .M. [2]
3 €TOJ] KOOpJIMHAT o5 12 37
Ha TUIOCKOCTHU
9 Tabaunukos C.JI.,
() Urpmr 1 Toom AL [5] 12 9 21
Hroro 140 48 188

2.2. YueOHasi mporpaMmma

1. Kombunamopuka. llpaBuno crnoxenus, npaBuwio yMmHoOxeHud. lloxcuer
nBymsi ciocobamu. @opmysa «BKIIOUEHHN W MCKIIOYEHU». B3anMHO-01HO3HAYHOE
COOTBETCTBHUE U pa30MEeHNE Ha KIACCHI KaK CIOco0 mojacyera.

2. Menumocms. llpocTble M cocraBHble uyucia. Pa3joxkeHne Ha MpOCThIe
MHOkHUTenH. OCHOBHasi Teopema apudMeTuku. JleaumMocTh uucen, CBOMCTBa
nenuMoctu. Ilpusnaku paenumoctu. HauOonbmumit o0mUMN  AeIUTENb, B3aUMHO
IIPOCTBIE YHCIIA, aNrOpUTM EBKiMA. JInHEliHbIE ypaBHEHUS C IBYMSI IEPEMEHHBIMMU.

3. Ilnanumempus. PaBenctBo TpeyronbHUKOB. [lapamnensHocts. CymMMa yrios
TpeyrojibHUKa. PemeHue 3amad  Ha  MOCTPOEHUE. 3aMeydaTeibHbIE  JIMHUU




TpPEeyrojibHUKa. MeTpUUYecKue COOTHOLIEHUS B  TpeyroibHuke. [lmomans
TpeyrojbHUKa. YeThIpeXyroJbHUKHU: MapaiesorpaMM, poMO, Tpanemnus, uX CBOMCTBa.
Brucannbie 1 onucaHHbIe YETHIPEXYTOJIbHUKH.

4. Memoo roopounam. KoopauHaTbl TOYKM Ha nOpsMoil. Moxayns yucia,
paccTosiHue MeEXAy JABYMs TOYKaMH Ha TmpsiMoil. JlemeHue oTpe3ka B JaHHOM
otHomeHn. KoopauHaThl Ha MJIOCKOCTU. 3aJaHHE€ MHOXKECTB TOYEK Ha TJIOCKOCTH.
dopmyna paccTOSHUS MEXKIy TOYKAMH Ha IUIOCKOCTH. YpaBHEHHUS MPSMOM
Ha TIOCKOCTH. Y CIIOBUSA MapaJICIbHOCTH U MEPIECHANKYISIPHOCTH TPSIMBIX.

5. MUepwi. Urppl ¢ OgHUM Y4YaCTHHUKOM: HWHBapHaHTBI, paccTaHOBKHU wLudp,

rpadsr.

11. DOPMbBI ATTECTAIIMU U OHEHOYHBIE MATEPUAJIBI

Bun

DopMBbI KOHTPOJIS Buabl OieHOYHBIX MaTEPHAJIOB
aTTrecTamuu

Bxonsmas | Pemenue 3agau 3aganus Ne 1 Or1eHka 3a BBITIOJIHEHHYIO Pa0doTy

Texkymas Pemienne 3amau 3amanuit B | OLIEHKU 3a BBITIOJTHEHHbBIE PAOOTHI
coorBeTcTBUH C [Iporpammoint

HroroBas Pemenue 3aga4u Bcex 3a1aHnii [lomoxuTenbHEIE OIICHKH 3a BCE
BBITIOJTHEHHBIEC PA0OTHI




V. OPTAHU3AIIMOHHO-IIEJATOTUYECKUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

4.1. YueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecriedeHne MPorpaMMbl

1. bexkep b.M., T'onapxoBoit B.M. Ilenbie uncma. YueOHble 3amaHus s
y4aluxcsi 3a04HOM Marematudeckou mkoasl npu JII'Y. — JL: u3n. JII'Y, 1989. —
36 c.

2. Tl'enpdang U.M., T'maronera E.I'., KupumioB A.A. Meroag koopauHaT. —
M.: m3n. MIITHMO, 2009 — 184 c.

3. T'opgun P.K. T'eomerpus. [lnanumerpusa. 7-9 kmaccel. — M.: MIITHMO,
2016. — 416 c.

4. T'yreumaxep B.JI., Bacunee H.b. BBemenne B KOMOMHATOPHKY.
Metoanueckue pazpadorku s yqamuxcss BSMIT — M.: uza. AITH CCCP, 1989. —
40 c.

5. Tab6aunukoB C.JI., Toom AJL. IloyuurenbHble Wurpel. MeToauyeckue
paszpabotku juis yyamuxcs B3MII. — M.: uzn. AIIH CCCP, 1987. — 40 c.

4.2. MaTepuaJIbHO-TEXHMYECKHUE YCJIOBUS Peaiu3alu NporpamMmMbl
Jlns neparora:
— KOMIIBIOTEP, MMOJKIIIOUYECHHBIN K ceTh VIHTepHET;
— TpaduUecKuil MIaHIIET;
— BeO-Opaysep;
— TEKCTOBBIUA PEIAKTOP;
— JIOTMH U NapoJjb IJIs JOCTYIA K AJIEKTPOHHOU 00pa30BaTeIbHON CPEE;
— CpPEeACTBO ISl IPOCMOTpa T0KyMeHTOB B (popmate PDF.
st yuamerocs:
— KOMIIBIOTED, MOAKIKOUYECHHBIN K ceTu IHTepHET;
— CKaHep WJIM KaMepa ¢ BO3MOKHOCTBIO COXPAHEHUSI U300paKeHUS;
— BeO-Opaysep;
— TEKCTOBBIWA PEIAKTOP;
— JIOTMH U NapoJjb IJIs JOCTYIA K AIEKTPOHHOM 00pa3oBaTeIbHON Cpele;
— CpEeACTBO ISl MPOCMOTpa T0KyMeHTOB B (popmare PDF.
Takxxe nomyckaeTcss 0OMEH METOJUYECKUMH MaTepHallaMH, BBIIIOJHEHHBIMU U
IPOBEPEHHBIMH PA0OTaMH U PELIEH3USIMH MMOCPEACTBOM 3IEKTPOHHOM MM OyMasKHOU
MOYTHI.

. OOKYMEHT NOANMUCAH
= OMNEKTPOHHOW NOAMUCHIO

Cepudmkar: 3BF7DC725DD7BCD7E7611F45CE7286C7
Mepmurosa [
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