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TlosicHuTEIBLHASA 3aIMCKA

JlononHuTenbHas OO0IIEpa3BUBAONIAs  MPOrpaMMa €CTECTBEHHOHAYYHOW HAIPaBICHHOCTH
«YT1i1ybNieHHOE N3yYeHHE OT/IeIbHBIX TEM [0 MaTeMaTuke» pa3paboTaHa Ha OCHOBE:

o ®denepanpHoro 3akoHa ot 29 nmekabps 2012 roma Ne273-@3 «0O6 oOpa3oBaHuU B
Poccuiickoit denepanum».

e KoHuenuuun  pa3BUTHA  JONOJHUTENLHOTO  oOpa3oBaHUs  JeTel  yTBepkleHa
pacniopspkenneM IIpaButensctBa Poccuiickoit @enepanuu ot 04 centsiops 2014 roxa
Nel726-p

e [Ipukaz MunucrepctBa mpocBemieHuss P® or 9 Hoa6ps 2018r. N 196
“O0 yrBepknenun [lopsinka oOpraHM3ali W OCYIIECTBICHHS 00pa3oBaTelbHOM
JESTEIbHOCTH 110 IONOJHUTENbHBIM 00111e00pa3oBaTeNIbHbIM IporpaMmam”

[TporpamMa OpHEHTHpPOBaHA HA CHCTEMATHU3aLMIO ydeOHOro marepuana 3a Kypc 6-7 Kiaccos,
npopaboOTKy TeM, BBI3BIBAIOIIMUX 3aTPyJHEHHUS y OOydaroluxcsi, MOArOTOBKY K CJaye HMTOrOBOTO
sKk3aMeHa 1Mo Matemartuke. OCOOCHHOCTBIO 3TOHM MPOTpaMMBbI SIBIISIETCS OTPa0OTKa 3aJaHHUN IO BCEM
paszenaM Kypca MaTeMaTHKH OCHOBHOW IIKoOJbl. Oco00oe BHUMAHUE yJESeTCsl TeMaM, BBI3BIBAIOIIUM
3aTpyJHEHUS Y O0yUYarOLUXCsl.

Jannast mporpaMma npeaycMaTpuBaeT yriyoJeHHOE pacCMOTPEHUE TEOPETUUECKOro MaTepuania
10 MaTeMaTUKe, CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIJICHHSI, HAMEYACT M UCITOJIb3YeT ISIIBIN Pl
MEXIPEIMETHBIX CBSI3€ M HampaBlieHa B MEPBYIO OYepelb Ha yCTpaHEHHE «IIpo0esnoB» B 0a30BOM
COCTABJISIIONICH MaTeMaTHK{, CHCTEMAaTH3alli0 3HAHUM 10 OCHOBHBIM pa3feliaM IIKOJIbHOU
MIPOrPaMMBI.

[IpennogaBanue CTPOUTCA KaK TIOBTOPEHHWE U YIIyOJE€HHE BOIPOCOB, MPEIYCMOTPEHHBIX
porpamMMoii OCHOBHOTO Kypca. [ToBTOpeHune peanusyercs: B BHIe 0030pa TEOPETHIECKUX BOIPOCOB MO
TeME U peIlIeHHe 3a7ad C MOJIHOM BBIKJIAAKON XOAa pelleHus. YTinyOJeHue peanusyercs Ha Oasze
oOydeHHUsT METOJIaM W MPHEeMaM PEIICHUS MaTeMaTUYEeCKHUX 3a/1ad, TPEOYIONMX MPUMEHEHHS BBICOKOM
JIOTUYECKOW W OMEpaIlOHHON KYJIbTYPHI, Pa3BUBAIONINX HAYYHO-TEOPETUYECKOE U AITOPUTMHUYECKOE
MbllIeHHe  yvyamuxcs. Oco0oe BHHMMaHuWE 3aHUMAOT 3a/Jadyd, TpeOyroliue MpUMEHEHUs
o0yJaroIUMUCs 3HaHUN B HE3HAKOMOMW (HECTaHIapPTHOI ) CUTYaIIUH.

AKTYaJIbHOCTh

[Iporpamma mnpenHa3HaueHa MJIi TEOPETUYECKOM W MPAKTUYECKOW MMOMOIIM OO0yYarolmmcs |
OpUEHTHpPOBAaHA Ha IOBTOPEHME, CHUCTEMATH3alUI0 U YIrIyOJeHHEe HEKOTOPBIX TEM U pa3fesioB
MaTeMaTHKH B 5-7 kiaccax. B pamkax peanuzaumuu ®I'OC no matemMaTike U3MeHMIAaCh (GOPMYIHPOBKA
BOIIPOCOB: BONPOCHI CTAIM HECTaHJAPTHBIMHU, 33/1al0TCSI B KOCBEHHOU (popMe, OTBET Ha BOIIPOC TpedyeT
JETAJIbHOTO aHanu3a 3ajadd. M 270 BCE B IEpBOM 4YacTH HK3aMEHA, KOTOpas IpelyCMAaTPUBAET
o0si3aTenbHBI ypoBeHb 3HaHMM. ConepikaHue 3agad M300MIyeT MaTeMaTHYeCKMMHM TOHKOCTSIMH, Ha
0TpabOTKYy KOTOpBIX B 00II€00pa3oBaTeIbHON MpPOrpaMMe HE OTBOAMUTCS JIOCTATOYHOE KOJIUYECTBO
YacoB.

HoBusua

JlaHHas mporpamMma JO0CTaTOYHO YHUBEpCAlbHA, MUMEET OOJBIIYI0 MPAKTHYECKYI0 3HaYuMocTh. OHa
JOCTyNHA y4eHukaMm. HaunHaTh u3yuyeHue mporpaMMbl MOXHO € JHOOOW TE€MBbI; Kaxaas U3 HUX UMEET
Pa3BUBAIOIIYIO HAINlPaBIEHHOCTb. llpeanaraemasi mporpaMma paccuMTaHa Ha OOy4arOIIMXCs, KOTOpbIE
CTPEMSTCS. HE TOJIBKO Pa3BUBATh CBOM HAaBBIKM B MPUMEHEHWU MAaTeMaTHYECKHX MpeoOpa3oBaHUil, HO U
paccMaTpUBalOT MATEMATUKY KaK CPEACTBO MOJy4CHUS JOMOIHUTEIIBHBIX 3HAHUN.

Ilens: moArotoBka OO0yYarOIUMXCA K MPOJIOJDKEHUIO OOpa30BaHMs, MOBBIIICHHE YPOBHS HX
MaTeMaTUYeCKUX 3HAHMUH W HaBBIKOB, CO3HATENBHOE OBJAJEHHE OOYYAIOUIMMHUCA CUCTEMOMU
anreOpandecKux 3HaHUM U YMEHUH JUIs MPOJODKEHHsI 00pa30BaHMs, U3YUEHHS] CMEXKHBIX TUCIMILINH U
IIPUMEHEHHE B TIOBCEAHEBHOM KHU3HHU.



3adauu
Ooyuarowue:
® [OBTOPUTH, OOOOIINTH U YIIIYOUTh 3HAHHSI 10 MATEMATHKE 32 KypC 5-7 KIIacCOB,3
® Pa3BHUTH CIIOCOOHOCTH CAMOKOHTPOJIS: BPEMEHHU, TIOUCKA OMIMOOK B TIIAHUPYEMBIX
MpOOJIEMHBIX 3a/IaHUs
e (QopmupoBaHuE: TPEACTaBICHUS O CTPYKType U  COJAEPKAHUM  KOHTPOJIBHBIX
U3MEPUTEIIbHBIX MAaTEPUAIOB IO MPEAMETY; HA3HAYCHUHU 33JJaHUH pa3IMYHOrO THUTIA
(C KpaTKKM OTBETOM, IPAKTHYECKOE 3aJaHNUE);
e BBIPA0OTATh CTPATETHUIO MOJATOTOBKH K C/Iaue YK3aMEHA [0 MaTeMaTHKe.
Pazeuearowiue:
®  paCIIMPUTH 3HAHUS MO OTJEIBHBIM TEMaM MaTEMaTHKHU 32 Kypc 5-7 KJIaccoB;
e BbIPa0OTaTh YMEHHE MOJIH30BATHCSI KOHTPOJIBHO-U3MEPUTEIBHBIMU MaTepUallaMu;
® 3aKpEeNHUTh MaTeMaTHYECKHE 3HAHUSI, KOTOPBIC IPUTOAATCA B OOBIYHOM KU3HU U TIPH
MPOJOHKEHUH 00pa30BaHUsl.

e (dopmupoBaHue yMeHHUs IPPEKTHUBHO pACHpPEACNATh BpEeMs Ha BBINOJIHEHUE 3aJTaHUMN
Pa3JINYHBIX TUIIOB.

Bocnumamenwvnoie:
® BOCIIMTAaTb pr,Z[OJHO6I/I€ " 9YBCTBO OTBCTCTBCHHOCTH;
¢ [IPHUBUTH HABBIKU CaMOCTOSITCILHOM pa6OTI)I.

JlanHas mporpaMma Moau(ULIpOBaHa,

® 32 OCHOBY B3fiTa MporpaMma 10 MaTeMaTHKe: padoyasl mporpaMma ydeOHOTO HpeaMera
«Anrebpa» Astop 3amka JI.A., yunTenp MaTeMaTHKH, BbICIIAs KBaJU(UKAIIHOHHAS
kareropusi, 2016;

e Anrebpa. 7 kmacc: yueOHWK s oOmieoOpa3oBarenbHbIX yupexaenuit/ FO. H.
MakapsrueB, H. I Munmiok, K. U. HemxoB, C. b. CyBopoma; mon pexn. C. A.
Tensaxosckoro. M: Ilpocsemenue, 2016

e Munmok H.I'. Paboune nmporpammel. Anredpa. I[lpeamernas nunus ydeOnuxos HO.H.
MakapsiueBa u 1pyrux. 7-9 knaccol.- M.: Ilpocsemenue, 2016

e 3pasuu JL.U., Ky3nenosa JI.B., CyBopoBa C.b. Anrebpa: Jugaktuueckue MaTepuasl 7
kiacc. M.: Ilpoceemenue, 2014

B paOoueil mporpaMme NpeayCMOTPEHO TPOBEACHHE IPAKTHUECKUX TECTOBBIX paboT (B

AJIEKTPOHHOM BUJIE U Ha OYMa)KHBIX HOCUTEIISX ).

[IpenycmartpuBaercs B 0Opa3oBaTeNbHONM IporpaMMme pa3MelleHHe METOAMYECKHX U
IUIaKTUYECKUX MaTepualioB Ha pecypcax B HH(OPMAalMOHHO-KOMMYHHKAIIMOHHOM ceTtu "MHTepHeT".

HeoGxoaumocTs  pa3paboTKM JaHHOM MporpaMMbl OOYyCJOBJ€Ha, C OJHOM CTOpPOHBI,
MIEPECMOTPOM COJiepKaHusi oO0mero obpa3oBaHusT B II€JIOM, C JAPYroil CTOPOHBI, MOTPEOHOCTHIO
pa3BuUTHs WHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHMM W CBA3aHHOH C 9TUM
HEOOXOIUMOCThIO YIENUTh B Kypce MaTeMaTUKH OoJbllle BHUMaHHS BOIPOCAM CaMOCTOSITEIbHOIO
OCBOEHUSI TEOpEeTHYECKOro marepuana. [IponyKTUBHBIM SIBISE€TCS MCIOJIB30BaHUE MEKIPEIMETHBIX
CBSI3e MaTeMaTUKU C JIPYrUMH IpeaMeTamu, Mpexae Bcero ¢ ¢pusukoi, nHpopmarukoit. [Iporpamma
JIONTYCKAeT BO3MOXKHOCTb KOPPEKTUPOBKU U BHIOM3MEHEHUS TEMATHYECKOIO COAEP KAHMsS B IPOLIECCE
oOydJeHwus.

[Iporpamma neoacocuuecku yenecoobpasna, Tak Kak akKTUBU3HPYET TBOPUECKYIO JIESTEIbHOCTD,
yrayOsasieT 3HaHMsl, YMEHHS U HaBBIKH, TIOJyYEHHbIE HA YPOKAaX MaTEeMaTHKH.



Oprann3annoHHO-NeIaroru4ecKne yCJa0BUs peain3anun
00pa3oBaTeIbHON NPOrPaMMbI

Cpoxu peajm3anuu: 1 yaeOHbI# TON, 72 4aca.

Bo3zpact obyuyarommxcsi: 13-14 ner
CocraB y4eOHOM rpynibi: MOCTOSIHHBIN
®opma 00yueHuUs: OuHast
HanosnsieMmocTh rpynnbl: 15 genoBek

HpO)IOJDKI/ITeJILHOCTL OJJHOI'0O 3aHATHUSA: 45 MHHYT

O0beM HArpy3KkM B HeleJ10: 2 3aHsTHs 0 45 MUHYT, BKiItoYas 10-MUHYTHYIO ay3y Ha

IIPOBCTPUBAHUC KaOMHETa U Ha MMPOBCACHNEC TMMHACTUKHU JJIA TJ1a3

Y4yeOHbIii MJIaH

Y4eOHblii mpeamer KosmyecTBo yacos ®opma nposeneHus

(MonxyJib) Bcero | Teopus IIpakTuka MPOMEKYTOYHOM
arTrecTalu

[ToBTOpEHUE U Paz6op TecToB ¢

cucTeMaTu3anus TUIIUYHBIMU OLIMOKaAMHU

y4yeOHOro MaTepuana 2 2 -

Kypca MaTeMaTHKU

5 KJlacca

JlemuMocThb 9 1 1 Pabora ¢ Tecramu

HaTypaJIbHBIX YUCEIl

OOBIKHOBEHHBIC POOH 4 1 3 Pabota c Tecramu

OTtHoEeHUS U 4 1 3 Pemenne pazHOYpOBHEBBIX

MIPOTIOPITUHU 3a/1a4, paboTa C TeCTaMu

PanmonaneHble uncia u 4 1 3 Pemenue 3anau

NeNCTBUS HaJl HUMU MTOBBIIIEHHOW CII0KHOCTH.

bykBeHHbIE U 6 2 4 Pemenne pazHOypOBHEBBIX

YHCJIEHHBIE BBIPAXKEHUS 3aJ1a4, rpynmnosas padbora

Toxnecrsa 4 1 3 Pemenue pa3HOypOBHEBBIX

3a/1a4.
YpaBHeHust 6 2 4 Pemenue 3agau
HOBBIIIEHHON CJI0KHOCTH.
OyHKIIUU 6 2 4 Pemenue 3agau
MOBBIIIEHHON CII0KHOCTH.

Crenensb ¢ HATYPATBHBIM 6 2 4 Pemenne pa3HOypOBHEBBIX

II0Ka3aTeNleM 3ajad.

MHorounenst 8 3 5 Pemenne pa3HOypOBHEBBIX
3ajad.

PopMybl Pemenne pa3HOypOBHEBBIX

COKpAIllEHHOTO 8 2 6 3a/1ay.

YMHOXEHUS

Cucrembl TMHENHBIX 8 3 5 Pemenue 3anau

ypaBHEHHI MTOBBIIIEHHON CJI0KHOCTH.

[ToBTOpEeHune 4 1 3 Hrorosast KOHTpOIbHAS
pabota




CoaepskaHue yueo0HOro Kypca:

1. IloBTOpeHMe U cUCTeMATH3ALMS Y4eOHOr0 MaTepuajia Kypca MaTeMAaTHKH 5 KJjacca — 2 yaca
Teopusi: Nuctpyktaxk nmo Th u 6e3omacHomy mHTepHeTy. [loBTOpeHHE M cuUcTeMaTH3aus y4eOHOTO
MaTepuasa Kypca MaTeMaTHKH 5 Kiacca.

Ilpakxmuka: BxogHou tect — urpa.

2. JleauMMOCTb HATYPAJBbHBIX YHCe] - 2 yaca

Teopus: lenurenu u kpatueie. [Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2. [IpusHaku neauMocT Ha 9 U
Ha 3. [IpocTeie U cocTaBHble yncia. Hanbonpmuii o0muii nenutenb. HanMmensplnee oo1iee KpaTHoe
Ilpakmuxa: VnauBunyanbHas paboTa ¢ OOy4yaroOIIMMHUCS C pa3sHBIM YPOBHEM YCBOCHHUS Y4eOHOTO
Matepuaina. Pabora mo kaproukam. PemeHne pasHOypOBHEBBIX 3a/1au.

3. OObIKHOBeHHBIE APo0U — 4 yaca

Teopusa: OcHoBHOe cBoicTBO npoOu. Cokpamenue apobeit. I[lpuBeaenue npoGeit Kk obmemy
3HaMmeHarento. CpaBHeHue apoOel. CioxeHHe U BbIUUTaHHE JpoOed. VYMHOKeHue JpoOei.
Haxoxpaenue npobu ot uyucna. Bzaumuo obpatubie uncna. Jlenenue apobeii. Haxoxnenue yucna mo
3HaueHuio ero npodu. I[IpeoOpa3zoBanre OOBIKHOBEHHBIX Jpo0Oel B JECITHYHBIC. becKoHEuHbIE
MepPUOANYECKHE JeCITHUHbIE qpoou. [lecsaTuunoe npubauxeHrne 0ObIKHOBEHHON ApOoOH.

Ilpakmuka: WuauBuayanbHas pabota u rpymnmnoBas pabora. Pabora ¢ Ttecramu. Pemienue
Pa3HOYPOBHEBBIX 33/1a4.

4. OrTHolIeHHS U Nponopuuu — 4 yaca

Teopus: OtHomienus. [Ipomopuuu. IlpomnenTHOe oTHOmIeHHe nBYX uucen. llpsimas u oOpaTHas
MIPONOPLMOHAIBHBIE 3aBUCUMOCTH. JleeHne ymnciia B JaHHOM OTHOLLIEHHUHU.

Ilpakmuxa: WuauBunayanbHas pabota wu TpynmoBas pabora. Pabora ¢ Ttecramu. Pemienue
Pa3HOYPOBHEBBIX 3a]1a4.

5. PanmoHajJbLHBIE YHCJIA U AeiiCTBUSA HAJ HUMH — 4 yaca

Teopusa: IlonoxutenbHble M OTpUUATENbHbIE uHcia. KoopauHatHas mnpsimad. Llemple uwmcia.
Paunonanehbie yncna. Moayns uucna. CpaBHenue yucen. CrnoxxeHue panuoHanbHbIX yucen. CBoiicTBa
CIIOKCHUS paHI/IOHaJ'II)HI)IX YUCCII. BI)I‘II/ITaHI/Ie paHI/IOHaJ'II)HI)IX YHUCCII. YMHO)KGHI/IC paIII/IOHaJ'II)HI)IX
gyrcen. CBoiicTBa yMHOXKEHHsI pallMOHaNbHbIX uncen. Koadouuument. PacnpenenurenbHoe CBOWCTBO
YMHO)KGHI/ISI. JICJ'IGHI/IG paHI/IOHaHBHBIX YUCCII.

Ilpaxmuxa: WVHnuBugyanpHass pabotra u rpynmoBas pabota. Pabora mo kaproukam. Pemenwue
Pa3HOYpPOBHEBBIX 3a/1ay. PelreHue 3a1a4 MOBBIIIEHHON CIIOKHOCTH.

6. BykBeHHbIe M YHC/IeHHbIE BbIPa:KeHHs — 6 yacoB

Teopusa: YucnoBble BblpaxkeHHs. BolpakeHus ¢ nepeMeHHbIMH. CpaBHEHHE 3HAYEHUN BBbIpAKEHM.
CaolicTBa 1€WCTBUN HaJ| YUCIIAMH.

Ilpakmuka: TaaguBuyanbHast paboTa u rpymmoBas padora. Padota ¢ Tecramu.

7. ToxnaecrBa —4 4yaca

Teopusa: ToxnectBa. ToxaecTBEeHHbIE MPE0OPA30BAHUS BBIPAKEHUH.

Ilpakmuka: VIapuBumyanbHas paboTa ¢ OOYyYaIOMIMMHCS C Pa3HBIM YPOBHEM YCBOEHHUS Yy4eOHOTO
Matepuana. Pabora ¢ Tecramu. Perenue pa3HOypOBHEBBIX 3a/1a4.

8. YpaBHeHus — 6 yacoB

Teopusa: YpaBHeHUs ¢ OAHON mepeMeHHOW. JIMHEWHOE ypaBHEHHE C OJHOW TepeMeHHOW. Pemienue
3a/1a4 C IIOMOIIBIO YPAaBHEHUM.

Ilpakmuxka: WVaauBugyanbHas pabota W TpynmoBas pabora. Pabora mo kaproukam. Pemenue
Pa3HOYPOBHEBBIX 3a/1a4. PerieHue 3a1ad MOBBIICHHOMN CIIOKHOCTH.



9. ®yHkuum — 6 yacon

Teopusi: Bpruucnenune 3HadueHuid ¢yHKiMU mno ¢opmyne. I'padux dynkmuu. I[lepnenaukynspHbie
npsimbie. OceBast U LeHTpanbHass cuMmmeTpuu. llapannenbHsie npsmble. KoopauHaTHas IMIIOCKOCTb.
I'paduku. [Ipsmas nponopiroHanbHOCTE U ee rpaduk. Jluneitnas QyHkuus u ee rpauk.

Ilpaxmuxa: WVanuBumyanpHas pabota u TpynmoBas pabora. Pabora mo kaproukam. Pemenue
Pa3HOYPOBHEBBIX 33/1a4. PemieHue 3a1a4 MOBBIIEHHOMN CIIOKHOCTH.

10. Crenens ¢ HATYpaJabHBIM NOKa3aTeJeM — 6 4acoB

Teopus: OrmpelesnieHue CTENEHH C HATypajlbHBIM II0Ka3aTeleM. YMHOXXEHHE M JIeJIEHUE CTEHeHEH.
Bo3Benenue B cTeneHb NnpousBeAeHUs U cTeneHd. OIHOYIEH U €ro CTaHAAPTHBIA BHUI. YMHOXKEHHE
oaHO4NeHOB. Bo3Be/ieHue oIHOUNIeHa B cTeneHb. DyHKIMHE y=X2 1 y=X°.

Ilpakmuxa: VnauBunyanbHas pabota ¢ OOy4yarOMIMMHUCS C pa3HbIM YPOBHEM YCBOCHHUS Y4eOHOTO
matepuaina. Pabora no kaproukam. Perenne pa3HOypOBHEBBIX 3a/1a4.

11. MHoro4/1eHbI — 8 4acoB

Teopusi: MHorouneH u ero craHgapTHbii Buj. CloKeHHE W BBIYMTaHHE MHOTOYICHOB BriHeceHue
00IIero MHOXKHUTENS 32 CKOOKU. YMHOKEHHE MHOTOYWIeHa Ha MHOTOWIeH. Pa3noxeHne MHOroujaeHa Ha
MHO>KUTEIH CIIOCOOOM IPYHIIUPOBKH.

Ilpaxmuxa: WHnuBunyanpHas pabota u rpynmoBas paborta. Pabora mo xkaproukam. Pemenwue
Pa3HOYpPOBHEBBIX 3a/1a4y. PelieHue 3a/1a4 MOBBIIEHHON CIIOXKHOCTH.

12. ®opMmy.bl COKPAIIEHHOT0 YMHOKeHUsI — 8 yacoB

Teopus: Bo3BeneHue B KBajpaT U B KyO0 CyMMBbl W DPa3HOCTH JIBYX BblpakeHHHl. PasnoxeHue Ha
MHOKUTEJIH € MOMOILBIO (hOPMYJI KBajipaTa CyMMBbl U KBaJpaTa pa3HOCTH. Y MHOKEHUE PA3HOCTH JABYX
BBIDOXEHUE HAa HX CyMMy. PasnoxeHue pa3HOCTH KBaJpaTOB Ha MHOXWTEIM. PasnoxeHue Ha
MHOKUTEIM CYMMbl U pa3HOCTH KyOoB IlpeoOpazoBaHue 1€70ro BBIPAXKEHHSI B MHOTOYJIEH.
[TpuMeHeHHe pa3TUYHbIX CIIOCOOOB /IS pa3I0kKEeHUsT HA MHOXKUTEIH.

Ilpaxmuxa: VHauBuayanbHas paboTa ¢ OOy4arOUIMMHCS C pa3HbIM YPOBHEM YCBOEHMsSI y4yeOHOro
Mmatepuana. Pabora no kaproukam. Pemienue pa3HOypOBHEBBIX 3ajad. PelieHue 3aaay MOBBIIEHHON
CJIO’KHOCTH.

13. Cucremsl JUHEHBIX ypaBHeHHUIT — 8 yacoB

Teopus: JluHeliHble ypaBHEHHMs C JIByMs NepeMEHHbIMU. I'paduk JIMHEHHOTO ypaBHEHHUS C JIByMs
nepeMeHHbIMU. CHCTeMBbl JIMHEHHBIX YpaBHEHUH ¢ JByMs MepeMeHHbIMU. Crnoco0 MOJCTaHOBKH.
Crnioco6 crnoxxenus. Pemenne 3a1a4 ¢ HOMOIIBIO CUCTEM YPaBHEHUH.

Ilpakmuka: NuauBuayanbHas u rpynmnosas. Pabora mo kaproukam. PermeHue pa3HOypoBHEBBIX 3ajad.
Pemrenne 3a1a4 nOBBIIEHHON CIOKHOCTH.

14. TloBTOpeHue — 4 yaca

Teopus: BeipaxkeHus, TOxIeCTBa, ypaBHeHUA. OyHknn. CTENEeHb ¢ HATYPAIbHBIM MTOKA3aTEIIEM.
MHuorounensl. @opMyIbl COKPAIEHHOTO YMHOXEHUs. CHUCTEMbl TUHEHHBIX YpaBHEHUM.

Ilpaxmuxa: VHpuBuayanbHas paboTa ¢ OOy4arOUIMMHCS C pPa3HbIM YPOBHEM YCBOEHMSI y4eOHOro
Matepuana. UTorosast KOHTposibHas paboTa.

TpeooBaHUA K MATEMATHYECKON MOATOTOBKE:

oOyuaronuiicsi OyJeT 3HaTh/IIOHUMATD:

* KaK UCIOJIB3YIOTCA MaTeMaTHYeCKue (POPMYIIbl U ypaBHEHHUS; TPUMEPHI UX PUMEHEHUS [Tl PeILICHUS
MaTEeMaTHYECKHUX U MPAKTUYECKUX 3a/1ay;

¢ KaKk MaTCMAaTUYCCKU OIPCACIICHHBIC (I)YHKI_[I/II/I MOTYT OIMUCBIBATH PCAJIbHBIC 3aBUCUMOCTH,; IPUBOANUTH
MPUMEPHI TAKOT'O OTHUCAHUS;



* KaK MOTPEOHOCTU MPAKTUKHU MPUBEIIN MATEMaTHYECKYIO HAyKy K HEOOXOIMMOCTH pacIIupEeHUs
MOHATHS YUCIIA;

* 3HAYCHHUE MAaTEMATHKH KaK HayKH,

* 3HAUYCHHE MAaTEMATHKH B TIOBCCTHEBHOM KH3HH, & TAKXKE KaK MPUKIAHOTO HHCTPYMEHTA B OyayIiei
npodecCHOHALHOM IeATEIBHOCTH

UMeETh ONBIT (B TEPMUHAX KOMIIETEHTHOCTEH):
* paboTHI B IpyMIle, KaK Ha 3aHATUAX, TAK U BHE,
* paboThI ¢ MHPOPMALIKEH, B TOM YHCIIE U MOTy4aeMol ocpeacTsoM MurepHer

ITPOI'HO3UPYEMBIE PE3YJIBTATBI.

Jluunocmmuvie pe3ynibmamol:

O TpOsBIECHHUE MO3HABATEIHHOM, TBOPUYECKOM aKTUBHOCTH B Y4eOHOM IpOIIecce;

O TOBBICUTCS KYJIbTypa OOLICHUS, HABBIKU YUaCTHUs B AUCKYCCUU, ITYOIIMYHOTO BBICTYIUICHHUS,
o mpodopueHTanus;

O y4yacTHe B OJMMIIHAJIaX U KOHKypCax.

Memanpeomemmnule pe3yibmamol:

O BIJICHHUE HABBIKAMU JIOTUYECKOTO, JTATEPAIbHOTO MBILUICHUS [IPU PELICHUU 33]1aY;

O BIAJICHHE METOJOJIOTHUEH IPOEKTHOM-UCCIIeI0BATEIbCKON eI TeNIbHOCTH TIPH pa3paboTke
WHIUBUAYAIBHBIX U TPYIIOBBIX TPOEKTOB U MCCIEAOBAHUN.

lIpeomemnvle pezynomamui:

o oborameHue pyHaaMEHTAIbHBIX 3HAaHUH B 00J1aCTH MaTeMaTUKH,

OCBOCHHE Pa3HbIX METO/IOB PEIICHUS 3a]1a4;

O pacuIMpeHHe MpeICTaBICHUH 0 BO3SMOXKHOCTAX MHTETpaluu (PU3UKH, MAaTEMaTUKU, XUMUU,
OMOJIOTHH B MPOIIECcCe PEIISHUS] CTAHJAPTHBIX U HECTaHAPTHBIX 3a/1a4 110 MAaTeMaTHKE;

O ydYacTHe B COPEBHOBAHMSX 0 MAaTEMATHUKE PA3HBIX YPOBHEM.

(@)

ITo oxoHuaHuM 00y4eHus yvaniuecs OyAyT YyMeTh:

pemaTth 3aJa4r Pa3sHbIX TUIIOB U Pa3HOr'0 YPOBHA CIIOKHOCTH;

NOJIy4aTh JONOJHUTENIbHbIE 3HAaHUS 110 anredpe;

paboTaTh C TUTEPaTypoOii;

pabotath B ceTn MIHTEpHET;

NPOTOBapUBaTh BCIYX PEIICHUE;

aHaAJTM3UPOBATh MOJyYCHHBIH OTBET;

KJIacCH(UIINPOBATH NMPETIOKEHHYIO 33/1a1Y;

MOCJIEIOBATEIBHO BBIIOIHATH U MIPOTOBAPUBATH ATAIIBI PEILICHHUS;

pemarhb 3aauu CpeHeH TPYIHOCTH,

peniaTb KOMOMHUPOBAHHbIE 3a]1a4H;

BJIAACTDH pa3JIMIYHBIMU METOJaMU PCIICHUSA 3a/ja4: aHAJIUTHYCCKUM, l"pa(i)I/I‘—IeCKI/IM nTnOo.,

BJIJICTh METOJIAMH CAMOKOHTPOJISI I CAMOOIICHKH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JUIsl pellIeHHs TECTOB Ha rOCyJapCTBEHHON UTOTOBOM
aTTeCTAIlHH.

O O O O O OO O O0oOO0oO OO O0OO0

CucremMa OLleHKH Pe3yJIbTATOB 0CBOCHHs 00pa30BaTeIbHOM NIPOrPaAMMBbI

Texkymmii KOHTPOJIb YCIIeBA€MOCTH

@opMBI TEKYILIET0 KOHTPOJS: OMpOC, MPOBEpPKA 3HAHUM, pa300p TECTOB C TUIMUYHBIMHU
OIIINOKaMH.

Cucrema oneHuBaHusi — 0e3 oTMmeTok. Mcmonb3yeTrcsi TONBKO CIIOBECHAs OLIEHKa
JOCTUKEHUH yJaIIUXCS.



IIpomexyTouyHas aTTecTANMA 00y4AOIINXCSH
@opMBI IPOMEKYTOUYHOU ATTECTALIMU: BBIIIOJIHEHUE KOHTPOJIBHBIX TECTOBBIX 3aJaHUMN.

HroroBas arrecranus
®DopMbl HTOTOBOH aTTecTanyu (MIPOBOIUTCS MO 3aBEPILICHUIO PEaTU3aI[ui IPOTPAMMBI):
BBINIOJIHEHUE KOHTPOJIBHOM pabOTBHI.

CpencrBa o0yueHnust

Ilepeuenv oo0opyoosanusn (WuHcmpymeHmol, Mamepuaivl U NPUCNOCODIeHUA).
[lepconasibHBIN KOMITBEOTED
MynbTUMEIMITHBIA TPOEKTOP 1
VYeTpoicTBO 715 3a1UTOPUBAHUS OKOH 1

Ilepeuens mexnuueckux cpeocme ooyuenus.

MapxkepHas 1ocka 1
Mapxkep U1 JOCKU 1
['yOka st mocku 1
[TapThr 15
Crynbs 15

IlepedyeHb Y4eOHO-METOAMYECKHX MATEPHAJIOB JLIIsI NEIATOIOB.

1. AunreOpa. 7 kiacc: yueOHUK a5 o01meo0pa3oBaTenbHbIX yupexxaenuit/ FO. H. Makaperues, H. I
Mungtok, K. U. Hemkos, C. b. CyBoposa; nox pen. C. A. Tenskosckoro. M: Ilpocseuienue,
2016

2. Munmok H.I. PaGoume mnporpammel. Aunrebpa. [lpemmernas  nuams ydeOHmkoB FO.H.
MaxkapsiueBa u 1pyrux. 7-9 knaccel.- M.: IIpocsemenue, 2016

3. Makaperue 1O. H., Munmrok H. T'., CyBopoBa C. b. U3yuyenne anreOpbl B 7—9 Kiaccax:
nocodue s yaureneit. M.: [Ipocemmenue, 2014

4. Munmox H. T'., lllneikoBa M. C. Anrebpa. Mertonuueckne pexkoMeHIanuu. 7 kiacc. M.:
IIpoceemenue, 2016

5. 3masuu JI.U., Ky3nemnona JI.B., CyBopoBa C.b. Anrebpa: [unaktuueckue matepuaibl 7 Kiacc.
M.: [Ipoceemenue, 2014

6. HAymaunsa HO.I1., Kporrays B.JI. Tematuueckue tectsl. 7 kimacc. M.: [IpocBemmenue, 2014

7. Munmoxk H. T'., IlneikoBa M. C. Anrebpa. Pabouas terpags. 7 kmacc. B 2-x 4. M.:

[Ipocsemenue, 2015

DeKTpOHHOE MPUJIOKEeHUE K yueOHUKY AnreOpa 7 kiacc, nuzaarenbcTo [IpocBerienue.

9. MakapsrueB 0. H., Munarok H. I'. Anredpa: DiaeMeHTBI CTaTUCTUKH M TEOPHH BEPOSITHOCTEH,
7—9. M.: [Ipoceemenue, 2008

0

IlepeyeHb YUEOHO-METOAMYECKHUX MATEPHUAJIOB A8 00VIAIOIINXCSH.

10. AnreGpa. 7 kiacc: yueOHHUK a5 o01meo0pa3oBaTenbHbIX yupesxxaenuid/ FO. H. Makaperues, H. I
Mungiok, K. M. Hemkos, C. b. CyBopoBa; nox pen. C. A. TensakoBckoro. M: Ilpocsenienue,
2016

11. DnexTpoHHOE NMPUIOKEHNE K YUeOHHKY AnreOpa 7 kiacc, u3aatenbcTBo [IpocBemenue.
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http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathnet.spb.ru%2Ftexts.htm&sa=D&sntz=1&usg=AFQjCNEPjht_BZH_HLv-pPyvxtE3Q5Z4vQ

IHpunoscenue Nel

Kanennapusblii yueOHblii rpadgux

Hagaro OxoHvaHme [Tpo1omKUTENHPHOCTD
(Konmu4YecTBO y4EOHBIX
HEJIETIb)
| monyronue 02.09.2019 28.12.2019 17
Il monyroaue 09.01.2020 30.05.2020 19

3aHATHUS IPOBOJASITCS COTJIACHO yueOHOTO TaHa 1 pa3 B Heeno.
MecTo 1 BpeMsi IPOBEICHUS 3aHSTHI COOTBETCTBYET PACTIMCAHUIO, YTBEPKICHHOMY
TUPEKTOPOM.

IIpa3aHu4YHbIE THNA:

JleHb HapoaHOTO eanHcTBa — 4 - 6 HOAOPS;
Mex1yHapOaHbIN KEHCKUN IEHb - 8 MapTa;
[Ipa3auuk BecHbI U Tpyaa —1 mas;

Jenb [Tobensr — 9 mas.

KanukyJibr:
1-8 saBaps;




IHpunooswcenue No2

KanennapHo-TemaTnyeckoe NJIaHHPOBaHNe

Ne | Tema Koxa-Bo | Teop | Ilpakt | ®opma padoThl, Hara
n/n 4yacoB | us HKAa KOHTPOJIs nposeje
HUS
IloBTOpPEHME " cucreMaTu3anusa | 2 2 -
yue0HOro MaTepHualia Kypca MaTeMaTUKH
S kJi1acca

1 Wuctpykrax mno Tb wu 6Ge3zomacHomy | 2 2 - Jlexums. BxonHon
uHTepHeTy. [IoBTOpeHNe U crucTeMaTu3anus TECT — UTpa.
y4eOHOro MaTepuanga Kypca MaTeMaTuKH 5
KJlacca.

JeIMMOCTh HATYPAJIbHBIX YHCEJ 2 1 1

2 Jlenutenu u kpatHele. [Ipu3Haku 2 0,5 1 Jlexuus.
nenumocty Ha 10, Ha 5 u Ha 2. [TpusHaku NunuBunyansHas u
nenuMoctu Ha 9 u Ha 3. IIpocTteie u rpymnmnoBas pabota
cocTtaBHble yncia. Haubonpmmii oommii C yJaluMucs.
nenutenb. Haumensiee obiiee kpatHoe CamocTosTenbHas

paborta
OObIKHOBEHHbIE IPOOH 4 1 3

3 OcHoBHOE CBOMCTBO ipodu. CokpaiieHue 2 0,5 1,5 NunuBunyanpHas
npobeii. [IpuBenenue apobeit k oOEMyY pabota u
3HaMmeHarento. CpaBHeHUE ApoOei. rpynmnosas padora.
CroxeHue 1 BbIUUTaHuE APOOeii. Pemenne
YMmHo)xeHue npoOeit. Haxoxnenue npobu Pa3HOYPOBHEBBIX
OT YHCIa. 3amad. TecThr
Ipaxmuxa: InnuBunyanpHas padora u OTKPBITON (hOPMBI.
rpynnoBas pabota. Paborta ¢ Tecramu.

Pemrenne pa3HOypOBHEBBIX 3a/1a4.

4 B3aumuo obpatubie uncna. Jlenenue 2 0,5 15 NunuBunyanbHas u
apoOeit. HaxoxieHue yucia no 3Ha4YeHUIO rpynmnoBas paboTa.
ero apoowu. [IpeobpazoBanue Pabota c Tecramu.
OOBIKHOBEHHBIX Ap0Oeil B IECATUUHBIE. Pemenne
BeckoHeuHbIE TEPHOAMYECKIE JIECATUIHBIC pa3HOYPOBHEBBIX
apoOu. [lecatnynoe npuOIMKeHue 3agad. TecTsl
OOBIKHOBEHHOM J1po0Hu. 3aKpBITON (HOPMBI.
OTHOLICHNS ¥ NPONOPLUUH 4 1 3

5 Otnomenus. [Iponopuuu. [IponenTHOE 2 0,5 15 NunuBuayanbHas
oTHOIIeHHe ABYX uucen. [Ipsmas u pabora u
oOpaTHas MpOMOpPLIHUOHAILHEIE rpymmnoBas paboTa.
3aBUCUMOCTH. JleTieHne uncia B JaHHOM Pemenne
OTHOILICHHH. Pa3HOYPOBHEBBIX

3a/a4.

6 [Ipsimast u oOpaTHas MPOMOPIIMOHATHHBIC 2 0,5 15 NnnuBuayanbHas
3aBUCUMOCTH. [leneHre uncna B JaHHOM paborta u

OTHOLICHUU.

rpymnmoBast pabora.
Pemmenne 3a7ad.
IToBeIIEHTHOM
CIIOKHOCTH.




PanuonajJpbHbple YHCIAa U AeiictBuUA HAA | 4 1 3
HUMH

7 [TonoxxutenpHBIC U OTPHUIIATEIBHBIC YHCTA. | 2 0,5 15 NupuBunyanbHas
Koopaunarnas npsimasi. Llensie yncna. pabora u
Panmonanesubie yncna. Moayip yucna. rpynmnosas pabora.
CpaBuenue uncen. CioxeHue Pabota no
palMOHAIBHBIX YHCEIL. KapTOYKaM.

8 CBOIACTBA CIIOKEHUS PAIHOHAIBHBIX YnCe. | 2 0,5 15 NunuBuayanbHas
Brrunranve paninoHaIbHBIX YHCEI. paborta. Pemenue
YMHOKEHUE palliOHAIbHBIX YHCET. Pa3HOYPOBHEBBIX
CBoiicTBa YMHOXKEHUS PAIIMOHAIBHBIX 3aga4. Pemenue
yucen. Koaddunuent. Pacnpenenurensuoe 3a/1a4 MOBBIILIEHHOM
CBOMCTBO yMHOXeHUs. [leneHue CJIOKHOCTH.
paIoHaIbHBIX YUCEIL
BykBeHHBbIE 1 YHCJIEHHbIE BBIPAKEHHS 6 2 4

9 3 1 2 NnnuBuayanbHas
UYucnossie BbIpaxeHus. Boipakenus ¢
nepeMeHHbIMHE. CpaBHEHUE 3HAYCHHH pabora u
— rpynmnosas pabora.

Pabota c recramu.

10 . 8 .13 1 2 NnnuBuayanbHas
UYucnossie BeipaxeHnus. CBoiCTBa AeHCTBHI
HaJ[ YMCIIAMH. pabora u

rpynmnosas pabora.
Pabota c recramu.
ToxnecTBa 4 1 3

11 4 1 3 NunuBunyanpHas
paborta c
o0ydJaronmmucs ¢

ToxnectBa. ToxxaecTBEHHBIE PasHPIM YPOBHEM

o YCBOEHHUS y4eOHOTO

npeoOpa3oBaHMs BBIPAKEHUM.
marepuaina. Pabora
C TECTaMH.
Pemenue
Pa3HOYPOBHEBBIX
3a/ad.

YpaBHeHnusi — 6 yacon 6 2 4

12 | YpaBHEHHS C OJTHOH TIEPEMEHHOM. 3 1 2 NunuBunyanpHas
JInHeliHOE ypaBHEHUE C OQHOU pabota u
TIepEMEHHOM. rpyImoBas padora.

Pa6ora o
KapTOYKaM.

13 | Pemenue 3ajau ¢ MOMOIIBIO YPAaBHEHHH. 3 1 2 Pemenue
Pa3HOYPOBHEBBIX
3aga4. Pemenue
3aJ1a4 IMOBEIIIICHHOU
CJIOKHOCTH.

DOyHKIHT 6 2 4

14 | Beruncienue 3HaYCHUH QyHKIIAU 110 3 1 2 Jlexmus.
bopmyne. I'padux GyHKINH. NunuBuayanpHas u

rpyImoBas padbora.

15 | [lepnenaukynspHsble npsimeie. OceBas u 3 1 2 NunuBunyanbHas
LeHTpaibHas cummerpun. [lapannenbubie pabota o
npsimble. KoopanHaTHAS TIOCKOCTb. KapTOUYKaM.




I'paduxu. [Ipsimas nponopurOHATBLHOCTD U

Pemenue 3amau

ee rpaduk. JIuneHas GyHKIMS U €€ MOBBIIICHHOU
rpaduk. CJIOHOCTH.
CTeneHb ¢ HATYPAJLHBIM MOKa3aTeJIeM 6 4
16 | Onpenenenue CTENEHU ¢ HATypaIbHBIM 2 1 Jlexuus.
MoKasarenaeM. Y MHOKEHUE U JICTICHHE NunuBuayanbHas
CTETICHEH. pabora c
00yJaroIUMUCS C
Pa3HbIM YPOBHEM
YCBOCHHS y4€OHOTO
Mmatepuana. Pabora
0 KapTOYKaM.
Pewenne
Pa3HOYPOBHEBBIX
3amad.
17 | Bo3BeneHue B CTETNICHb IPOU3BEICHUS U 4 3 Cemunap.
creneHu. OHOYJIEH U €T0 CTaH apTHBIN NupuBunyanbHas u
BUJ. YMHOXKEHHE OJIHOWICHOB. Bo3BeneHue rpynmnoBas padoTa.
OJIHOUJICHA B CTereHb. DYHKIMH y=X° Pemenue
y=x3. pPa3HOYPOBHEBBIX
3ajad.
TectupoBanue
3aKpBITON (HOPMBI.
MHoro4jieHbl 8 6
18 | MHOTOUIEH U €ro CTaHIAPTHBIN BHI. 4 3 Jlexuusi.
CrnosxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB NunuBuayanbHas u
Brinecenne 00111ero MHOKUTES 32 CKOOKH rpyrmoBas padora.
Pemenue
Pa3HOYPOBHEBBIX
3amad.
TectupoBanue
3aKpBITON (DOPMEL.
19 | YMHOXEHHE MHOTOUYJICHa HA MHOTOYICH. 4 3 Jlexumst.
Pa3noxxeHre MHOTOUJIEHa HA MHOKUTENH NunuBuayanbHas u
CTIIOCOOOM TPYIIIHUPOBKH. rpynmnoBas paboTa .
Pemenue
Pa3HOYPOBHEBBIX
3aga4. Pemenue
3aJ1a4 IMOBEIIIICHHOU
CJI0)KHOCTH.
@opMyJIbl COKPAIIEHHOT0 YMHOKEHUS 8 6
20 | Bo3BezneHue B KBajipat U B Ky0 CyMMBI 1 4 3 Jlexuusi.
Pa3HOCTH IBYX BbIpakeHuil. Paznoxenue Ha NuauBunyanbHas
MHOKUTEJH ¢ TOMOIIBI0 (OpMYIT KBaJipaTa pabota ¢
CYMMBI M KBaJIpaTa pa3HOCTH. Y MHOKCHHUE 00yJaroImuMHcs ¢
Pa3HOCTH JIBYX BBIPAKCHHE HA UX CYMMY. Pa3HBIM YPOBHEM
YCBOEHHUS y4eOHOTO
Martepuana.
21 | Pa3noxeHue pa3HOCTH KBAIpaToOB Ha 4 3 Jlexuus. Pabota mmo
MHOKUTENH. Pa3nokeHrne Ha MHOXUTENN KapTOUYKaM.
CYMMBI U pazHocTH KyooB IIpeoOpasoBanue Pemenue
L[EJIOTO BBIPAaXEHHSI B MHOT'OUJIEH. Pa3HOYPOBHEBBIX

[TpuMeHeHne pa3TUYHBIX CIIOCOOOB /IS
Pa3IOKEHUSI HA MHOYKUTEIIN.

3aga4. Perenue
3a71a4 IMOBEIIIICHHON




CJIOJKHOCTH.

CucreMbl JTHHEHHBIX YPaBHEeHHH 8 2 6

22 | JluneniHbIe ypaBHEHUS C IBYMS 4 1 3 Jlexumst.
nepemeHHbIME. ['paduk muHEHHOTO NupuBunyanbHas u
YpaBHEHHUS C ABYMS MIEPEMEHHBIMHU. rpynmnosas pabora.

TectupoBanue.

23 | Cuctembl TUHEHHBIX YpaBHEHUH C ABYMsI 4 1 3 Jlexkuus. Pemenne
nepeMeHHbIMHU. CrI0c00 MO0/ICTaHOBKHU. Pa3HOYPOBHEBBIX
Cnoco0 cioxenus. Pemenue 3amad ¢ 3ama4. Perenue
IMOMOILIBIO CUCTEM YPABHEHUU. 3a7a4 MOBBILLIEHHOMN

CJIO)KHOCTH.
IloBTOpEHME 4 - 4

24 | BelpakeHUs1, TOXKIECTBA, ypABHCHHUSI. 4 - 4 NunuBuayanbHas
Oynknuu. CTeneHs ¢ HaTypaTbHBIM pabora c
nokasareneMm. MHorouieHsl. opmyib 00y4aroIUMUC C
COKpAICHHOTO YMHOXEHHS. CHUCTEMBI pPa3HBIM YPOBHEM
JTUHEHHBIX YpaBHEHUH. YCBOGHHUS y4eOHOTO

MaTepuania.

Hrorosas

KOHTPOJIbHAS

pabora.
HWtoro 72 24 48




