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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma mo Mmartematuke Juia oOyyarommxcs S5-9  kimaccoB  pa3paboraHa Ha
ocuoBe ®I'OC OOO. B mporpamme 1o maremMaTuke y4TeHBl uieu U mojoxkenus Konuenuuu
pa3BUTHS MaTeMaTH4YecKoro oopa3zoBanus B Poccuiickoit deneparumu.

Pabouas mporpamma mo MaTemMaTuke s 5-9 KJIacCoB COCTaBJICHA HA OCHOBAHUH CJIETYIOIIUX
JIOKYMEHTOB:

- ®enepanbHOro 3akoHa Poccuiickoit @enepanuu ot 29 mexadps 2012 roma Ne 273-D3 «O6
obOpazoBanuu B Poccuiickoit deaepanun» (B pell. U3MECHEHU);

- KonBennuu o npaBax peb&HKa;

- @enepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO OOLIEro
obpazoBanus (Ilpukaz MunnpocBeniennss Poccum ot 31.05.2021 N 287 "OO yTBepxkIeHUU
(denepanbHOro rocyaapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOTO 00IIero oopasoBanus"
(3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101);

- Ilpuka3z Munnpocsemienust Poccun ot 18.05.2023 N 370 O6 ytBepxaeHuu QenepanbHOI
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIero odpasoBanus (3aperucTpupoBaHo B MuHIOCTE
Poccun 12.07.2023 N 74223)

- OcHOBHOI 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO 00mero obpaszosanus MAOY COIII
Nell um. B. . CmupnoBa r. Tomcka;

- [Ipuka3z Munnpocsemenus: Poccun ot 21.09.2022 N 858 "O06 yrBepxkaeHun QenepaibHOTO
nepeyHsi y4eOHMKOB, JONYHIEHHBIX K  HCIOJIB30BAaHUIO TPU  peaju3aluud  UMEIOIINX
TOCYJapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTEeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO
o0miero, cpeaHero odmero oOpa3zoBaHusl OpraHU3AUSIMU, OCYILECTBISIONIMME 00pa30BaTeIbHYIO
NEeSATETbHOCTh U YCTAHOBJIIEHUS TPENETHbHOTO CPOKAa HMCIOJIb30BAHUS HCKIIOUYEHHBIX y4eOHHUKOB"
(3apeructpupoBano B Muntocte Poccuu 01.11.2022 N 70799)

- IloctanoBnenue ['11aBHOro rocy1apcTBEHHOTO CAHUTApPHOIO Bpada poccuiickoil denepanuun
or 28 centsaOps 2020 1. Ne28 «OO6 yrBepxkaeHun canutapHbix npasun CIT 2.4.3648-20
«CaHUTapHO-3UAEMHOJIOTHUECKHE TpeOOBaHUS K OpraHU3alusM BOCIIMTaHUS U 00y4eHusl, OTJbIXa
U 03JI0OPOBJICHUS JIETEN 1 MOJIOJIEKI»;

- IlocTanoBnenue ['1aBHOro rocyAapCcTBEHHOrO CaHUTApHOrO Bpada Poccuiickon denepanuun
or 28 suBaps 2021 r. Ne2 «O06 yrBepxaeHun caHuTapHblx npasuwi U HopMm CanlluH 1.2.3685-21
«'urneHn4ecKkre HOpMaTUBBI U TPEOOBAHUS K OOECTIEYeHHIO0 6€30MacHOCTH U (W) 0e3BpPEIHOCTH
U151 4eroBeKa (paKTOPOB CPebl OOMTaHUS

- Ilpuka3z Munmnpocsemenusi Poccun ot 22.03.2021 Nell5 «O6 yrBepxknenun Ilopsnika
OpraHu3alii ¥ OCYIIECTBIEHHS  00pa30BaTEeNIbHOW  JEATENIbHOCTH [0  OCHOBHBIM
0011e00pa3oBaTelbHBIM MPOrpaMMaM — O0Opa30BaTEbHBIM TPOrpaMMaM HadaJlbHOTO OOIIero,
OCHOBHOT'O OOILIETO U CPEIHET0 00IIero 00pa3oBaHUM;

- YHuBepcaJbHble KJIacCU(UKATOPBl paclpeieNieHHbIX [0 KJaccaM IPOBEPSIEeMbIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENIbHOM MPOrpamMMbl IO YPOBHSAM
o0miero o0pa3oBaHUsl M AJIIEMEHTOB COJAEPKAHUS MO Y4eOHBIM MpeaMeTaM i UCIOJIb30BaHUS B
denepanbHBIX W PErHMOHANBHBIX MPOLEAYypax OLEHKH KadecTBa 00pa3oBaHMs, OJOOpEHHBIE
peuieHreM QenepalbHOTO yueOHO-METOANYECKOro 00beAMHEHHSI IO 001IeMy 00pa3oBaHUIO (Janee
OYMO) (mpotokon ot 12.04.2021r. Nel/21), nmonrorosnennsie deaepaibHbIM rOCYIapPCTBEHHBIM
OFOJDKETHBIM HAyYHBIM yupexaeHueMm «DenepanbHbIi HHCTUTYT MEIarornieckux M3MEpPeHH» U
pa3MenieHHbIe Ha caite https://tc.edsoo.ru/;

- Konuenuuu AyXxOBHO-HPAaBCTBEHHOTO Pa3BUTHS M BOCHUTAHHUS JIMYHOCTH TpakJaHWHA
Poccuu;

- KoHnenuuu pa3BUTHs MaTeMaTHYecKOro oOpa30BaHMs, YTBEP)KIECHHOW pAacCIOpsKEHUEM
[IpaButensctBa ot 24.12.2013 Ne 2506-p


http://www.consultant.ru/document/cons_doc_LAW_389560/
http://www.consultant.ru/document/cons_doc_LAW_389560/
http://www.consultant.ru/document/cons_doc_LAW_389560/
https://vip.1zavuch.ru/#/document/99/499067348/
https://vip.1zavuch.ru/#/document/99/499067348/

[IpenmeToM MaTeMaTHKU  SBIAIOTCA  (QyHIAMEHTAIbHbIE CTPYKTYphl  HAIIero MHpa —
MIPOCTPAHCTBEHHBIE b opMbI u KOJIMYECTBEHHBIE OTHOILIEHHUS (ot MPOCTEHIINX,
YCBAaMBAaEMbIX B HENOCPEJACTBEHHOM OIBITE, A0 JOCTaTOYHO CJIOXHBIX, HEOOXOTUMBIX IS
pa3BUTHUSl HAYYHBIX U NPUKIAAHBIX U7eil). MaTemaruueckue 3HaHUSA OOECIEUUBAIOT MMOHUMAaHHE
IIPUHLMIIOB YCTPOMCTBA M MCIIOJIb30BAHHUS COBPEMEHHOM TEXHMKH, BOCIPUATHE u
MHTEPIIPETALUIO COLUATbHON, 9KOHOMUYECKOH, TOJTUTUYECKON HHPOPMALIMK, AAal0T BO3MOXKHOCTH
BBIMOJIHATH PAcy€Tbl M COCTABISATh AJITOPUTMBI, HaXOAWTh W MPUMEHATH (OPMYIIbI, BIAICTh
MPAKTHYECKUMH NMPUEMAMH T€OMETPUYECKUX U3MEPEHHM U MOCTPOSHHM, 4HUTaTh HH(OPMALHIO,
NpPEJCTAaBICHHYI0O B BHJE TaOmuI, auarpaMM W TpaduKoOB, IKUTh B  YCIOBHUSX
HEONpeAeNEHHOCTY U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

W3ydenne marematuku  GopMupyeT |y  OOyJalomUXCs  MaTeMaTHYeCKUHl  CTHIIb
MBIIUICHHS], TPOSABISIONIUICS B  ONpENENEHHBIX YMCTBEHHBIX HaBblkax. (OOyuaromiuecs
OCBaMBalOT Takue MpUEMBI M  METOAbl  MBILIUICHUS, KaK MHAYKIUS W JEJyKLMS,
0o00O0IIeHre ¥ KOHKPETH3alus, aHalu3 M CHHTe3, KiaccupuKkaluus U CHUCTEeMaTH3allus,
abctparupoBanue U aHajoruss. OOBEKTbl MaTEMATUYECKUX YMO3AKJIIOUEHHWM, IpaBHiia UX
KOHCTPYUPOBAHHUS ~ PAaCKpBIBAIOT  MEXaHU3M  JIOTUYECKUX  IOCTPOCHUH,  CIOCOOCTBYIOT
BbIpa0OTKE yMeHHs (OpMYIHpPOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXKIEHHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbIlIUIeHHe. M3ydeHue wmarematuku obecrieunBaeT (HOpMUPOBaAHUE

aJIFOpI/ITMI/ILIeCKOI\/JI KOMIIOHCHTBI MBINIJIECHUA W BOCIIMTAHUC YMCHI/Iﬁ IIef/'ICTBOBaTI) 110
3aJaHHBIM  QIrOpUTMaM,  COBEPIICHCTBOBATh  H3BECTHBIE U KOHCTPYHPOBATh HOBbIC. B
MpoIecce peHIeHus] 3aa4y — OCHOBOM Y4eOHOH [EATEIbHOCTH Ha YpOKaxX MaTEeMaTUKH —

pa3BUBAIOTCA TBOpYECKas W NPUKIAAHAS CTOPOHBI MblneHus. OOydyeHue MaTeMaTuke JaéT
BO3MOXXHOCTh pPa3BHBaTh y OOYJAIOMIMXCS TOYHYIO, PAlMOHATIBHYI0O M WH(POPMATHBHYIO pEYb,
yMeHHe OTOMpaTh HauOojee MOAXOISNIUE SI3bIKOBBIE, CHMBOJIMYECKHE, IpadHuecKue CpeicTBa
IUIL BBIPOKEHHSI CYKIEHHH ¥ HarJISAHOTO WX MPEICTaBIICHUS.

[lpn w3ydeHWHM MaTeMaTHKH OCYIIECTBISIETCS OOINee 3HAKOMCTBO C METOJIAaMH ITO3HAHHS
JNeUCTBUTENBHOCTH, MPEJCTABICHUSAMH O MpeaMeTe M MEeToJaX MAaTeMaTHKH, UX OTIMYUHU OT
METOJIOB IPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHHSI MaTeMaTHKH
JUIS pellieHus] HAy9HBIX U MPUKJIATHBIX 3a7ad.

[IpuoputeTHbIME LIENAMU O0yUEHUSI MaTeMaTUKe B 5—9 Kilaccax sSBISIOTCA:

e (QopmupoBaHHE  IEHTPATbHBIX  MATEeMAaTUYECKUX  TMOHATHH  (YKCIO,  BeJIMYMHA,
reomMeTpuueckas (Qurypa, IepeMeHHas, BepOsATHOCTb, (YHKIM), OOecrneunBaroOUINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHuUs 00YJarOIIUXCS;

e qmoJBeeHHE OOYYalOMMXCs Ha JAOCTYHMHOM JUIi HMX YPOBHE K OCO3HAaHHUIO B3aHMMOCBSI3U
MaTEMAaTHKU M OKPYXKAIOIIEr0 MHUPa, TOHUMAaHUE MaTeMaTHKU KaK YacTH OOIIEH KYIbTypHI
YeJI0BEYECTBA;

® Dpa3BUTHE  UHTEJUIEKTYyaJbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH  oOydaromuxcs,
MO3HABATENbHOM AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHHUS,
WHTEpeca K N3YUYECHUIO MaTEMAaTHKH;

e (opmupoBaHHE (YHKIMOHATBHOM  MaTeMaTU4eCKON I'PaMOTHOCTH: YMEHUS
pacrio3HaBaTh IPOSBICHUS MAaTEMaTHUYECKUX IOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEW B
peanbHBIX JKU3HEHHBIX CHUTYallMsIX MW TPH HM3YYCHWH JAPYrHX Yy4eOHBIX TIPEJMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYyIHPOBATh UX Ha SI3bIKE MATEMaTUKU

u co3daBaThb  MaTeMaTUYEeCKue MOJIENH, MPUMEHSITh OCBOEHHBI
MaTEeMaTHYeCKH  ammapar JUisi PelIeHHs] MPaKTHUKO-OPUEHTHUPOBAHHBIX 3amad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE PE3YJIbTATHI.

OCHOBHBIE JIMHHMU COJEp’KaHHMs MPOTrpaMMbl MO MaTematuke B 5-9 kiaccax: «Yucma u

BBIYMCIICHHS», «AnreOpa» («Anredpandeckue BBIPOKEHUS», «YPaBHEHUS W HEPABEHCTBAY),



«Dynkuuny»,  «l'eomerpusn(«l'eomerpuuyeckue  (GUrypsl M HUXCBOHCTBa»,  «l3Mepenue
TE€OMETPUUECKUX BEIMYUH»), «BeposSTHOCT M CTaTUCTHKaA». JlaHHBIE JIMHUM pa3BUBAIOTCS
IapajulesIbHO, KaX/as B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBUCHUMO OJHA OT
JpYyTOi, a B TECCHOM KOHTAaKTe U B3aUMOJICHCTBUH.

Copnepxanue mTporpaMMbl [0 MaTeMaTHKe, pachpeAeiaéHHOe M0 rojaM OoOydeHws,
CTPYKTYpPUPOBAaHO TakuUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPHHLUIHAIBHBIM BOIPOCaM
oOyuJaroluecs 00panaiuch HEOIHOKPATHO, 9TOOBI OBIIAJICHHE MaTEeMaTHYEeCKUMHU
MOHATUSMHM U HaBBIKAMHU OCYLIECTBISUIOCH IOCIIEI0BATEIbHO M ITOCTYNATENIBHO, C COOIIOAECHUEM
MPUHIUIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKIIOYAJINCh B OOLIYI0 CHCTEMY MaTeMaTHYECKHUX
IpEJCTaBICHUH OOyJaromuxcs, pacumpsas U yriayonsas e€, oOpasys NpOYHble MHOXKECTBEHHbBIE
CBSI3HU.

B cootBerctBun ¢ ®I'OC OO0 maTemaTuKa SBISICTCS 005S3aTeIbHBIM YUYCOHBIM IIPEIMETOM
Ha ypOBHE OCHOBHOTO 00miero oopazoBanusi. B 5-9 kmaccax MaTtemMaTuka TpaaullOHHO M3y4aeTcs
B paMKax CIIEAYIOIIHUX y4eOHBIX KypcoB: B5S—6 Kiaccax — Kypca «MaremaTtuka», B 7-9 kiaccax —
KypcoB «Aunredpa» (BKJIOYas 3JIEMEHThl CTATUCTUKU U TEOpUM BeposiTHOocTel) U «I'eoMeTpusi».
[IporpamMmoil 1Mo MaTeMaTHKe BBOJIUTCS CaMOCTOSATENIbHBIA Yy4eOHBIH Kypc «BeposTHOCTH U
CTaTUCTUKAY.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHJAPTOM
OCHOBHOI0 0011ero o0pa3oBaHMsl MaTeMaTHKa SBISETCA O00s3aTeIbHBIM IMPEIMETOM Ha JaHHOM
ypoBHEe oOpa3zoBanus. B 5—9 kiaccax y4yeOHbI mpeamer «MareMaTuka» U3ydaercs B paMKax
CIIEAYIOIIUX Y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kiaccax —
KypcoB «AnreOpay, «I'eomeTpusi», «Teopusi BEpOATHOCTH M CTATUCTHKA.

Hacroseit nporpaMmoii mpeaycMaTpuBaeTcsl BblJeJIeHUEe B MHBApUAHTHOM yacTu y4eOHOro
mwiana MAOY COII Nell um. B. Y. CmupnoBa r. ToMcka Ha H3y4eHHE MaTeMaTUKH B 5—6
KJlaccax OTBOAMTCSA 5 ydeOHBIX 4acoB B HEJENI0 B TEUYEHHE KaXAO0ro rojga oOydyeHus, B 7—9
KJ1accax 6 ydeOHBIX YaCOB B HEJIEIIO B TEUCHHUE KaXJA0r0 roja oOydeHus, Bcero 952 y4eOHbIX Jaca.
A Take B 4acTH y4yeOHOro IulaHa, (opMUpyeMON ydacTHHKaMHM OOpa30BaTENIbHBIX OTHOIIECHUH,
Bbiiensercs 0,5 daca B 5 kjaccax ¢ 1enbio (OpMUPOBAHUST MAaTEMaTUYECKOW IPaMOTHOCTH, B 8,9
KJ1accax BBogUTCs 1 dyac Ha «Teopust BEpOATHOCTU U CTATUCTUKA»

YMK yueOHOro mpeamera AJsi earora;

1. Maremaruka. 5,6 kiacc: ydeOHUK Juisi 001IeoOpa3oBaTeNbHBIX Yyupexxaenui, H..M.
Bunenkun, B.1. )Koxos, A.C. Uecnokos, C.W. IBapubypa. M: Muemosuna, 2021 r.

2. Jlupaktudyeckue Marepuaibl 1Mo maremaruke s 5,6 kmacca. A.C. Yecnokos, K.H.
Hemxos M.: IIpoceenienue 2019r.

3. Maremaruka. 5,6 kinacc. KoHTponbHble paboThl Ajs ydamuxcst oOieo0pa3oBaTeabHbIX
yupexaenuil. B.JM.2Koxos, JI.b. KpaitneBa. M: Muemo3una, 2018r.

4. Maremarndeckne QUKTAHTHL: 5,6 knacc. B.M. XKoxos, 1. M. Mursaesa M: MHeMmo3uHa,
2011r.

5. IlpenogaBanue matemMaTuku B 5 — 6 knaccax: meroamdeckoe nocooue. B.M. XKoxos. M:
Mmuemo3suna, 2012r.

6. Maremarnueckue TpeHaxep: 5,6 kmacc. B.U. XKoxos, 1. M. MutsieBa. M: Muemo3uHa,
2010r.

7. 3a crpanunaMu ydeOHMKa MaremaTuku. [locobwe mnmsa ydammxcs 5-6 Ki1accoB cpeaHei
mkonsl. U.S. lenman, H.S. Bunenkun. M.: IIpocBemenue 2009r.

8. COOpHUK NIHarHOCTHYECKUX paboT Mo Marematnke 5 — 6 kmacc mojn penmakiuend P.b.
Komenesuu. Kpacnomap: «lIpocBemenne — FOr» 2010r.Anrebpa.7 kmacc: ydeOHHK IS
obmeobpaszoBarenbHbix yupexaeHuit / FO.H. MakaperueB, H.I'. Munmiok, K.M. Hemkos C.b.
Cysoposa. — M.: IIpocBemenne.2021



9. Anre6pa.7,8,9 xmacc: yueOHMK st oOmieoOpa3zoBaTenbHBIX yupexaenuit / FO.H.
Makapserues, H.I'. Munaiok, K.1. Hemkos C.b. CyBopoBa. — M.: [IpocBemienune.2019-2022

10. JLN 3paBuu. Aunrebpa. [dumakt. Marepuansl. 7 Kiacc: MOCOOWE IS yUHTENeH
obmeobpaszoBarenbHblx opranuzanuit/ JI. M. 3paBuy, JI.B.Ky3nemoma, C.b.CyBopoBa. — M.:
IIpoceemnienue, 2018.

11. XoxoB B.M.Anrebpa. unmakr. Marepuansl. 8 kimacc/ B.M.JXKoxos, F0.H.Makapebrues,
H.I''Munatok. — M.: [Ipocsenienue, 2017.

12. MakaperueB FO.H.Anre6pa. JImmakr. Matepuanbl. 9 kiacc: mocoOue i y4duTenei
obmeoOpazoBarenpHbIx opranm3anuii/. FO.H.MaxkaperueB, H.I'.Munmiok — M.: IIpocsemienue,
2019.

13. MaxkapeiueB FO.H. M3ydenue anrebpel B 7-9 kiaccax: mocobue JUis yduTenen/
0.H.MakapsiueB, H.I'.'Munaiok, C.b.CyBopoga. - M, :IIpocsemienne, 2015.

14. Smenxo U.B u ap. 'MA 2014.Marematuka. 3 monyns. 30 BapuaHTOB THUIIOBBIX
tectoBbIX 3ananuii /M.B. Slmenko, C.A.Illectakos, A.C. Tpenanun, A.B. Cemenos, I1.1.3axapos.
— M.: Dk3amen, 2015.

15. Teomerpus, 7-9: yueObHuk ans obuieoOpasoBarensHbix yupexxaenuii / JI. C. AranacsH,
B. @. byrysos, C. b. Kanomues u np. — M.: IIpocsemenue, 2006.

16. T'aBpunoBa H.®. YHuBepcaibHble MOYpPOYHBIE Pa3pabOTKM MO TEOMETPUHU. 7 KIacc.
JuddeperunpoBanHblii TOAX0A: B MOMOIIb mKoibHOMY yuuteno / H.® I'aBpuioBa. - BAKO,
2013.

17. T'aBpuiioBa H.®D. YHuBepcaibHble MOYypOYHBIE pa3pabOTKU MO TeOMETpuHu. § Kiacc.
YHuBepcanpHOE U3/1aHue: B TOMOIIb MKoIbHOMY yuutento / H.® "aBpunosa. - BAKO, 2014.

18. TaBpwioBa H.®. YHuBepcaibHble NOYpOUHbIE pa3pabOTKuM IO reomerpuu. 9 kmacc.
JuddepenurpoBanHblii TOAX0A: B MoMollb mKoabHOMY yuutento / H.® I'aBpuioa. - BAKO,
2012.

19. Aranacan JI.C. WN3yuenue reomerpuu B 7-9 Kilaccax: METON, pEKOMEHAALMH: KH. JUIS
yuurens / JI. C. Aranacsn, B. @. byty3os, 0. A. I'naskoB u np. — M.: [Ipocemenune, 2009.

20. 3uB b. I'. 'eomeTpus: nugaktuk. matepuans ans 7 ki. / b. I'. 3us, B. M. Meiinep. — M.:
[Tpoceemnienue, 2010.

21. 3uB b. I'. 'eomeTpus: nugaktuk. matepuans ans 8 ki. / b. I'. 3us, B. M. Meiinep. — M.:
[Tpoceemnienue, 2010.

22. MakaperueB FO.H. AnreGpa: ameMeHThl CTAaTHCTUKU U TEOPUHU BEPOSTHOCTEH: ydeOHOE
nocobue JuIs ydamuxcs 7-9xnaccoB obmeodpazoBarenbHbix yupexaenuii / FO.H. Maxkapsrues, H.I'.
MuHarok

23. Marematuka. BeposiTHOCTh U cTatuctuka. 7-9 kiaccel. YueOHuk. B 2-x yactsax. ®I'OC"

(aBTopb! Beicoukuii UBan PoctucnaBoBuy, fAmenko MBan Banepuesuu

Humepuem-pecypcol 015 yuumens u yuaujuxcsa:

1. TectupoBanue online: 5-11 knaccsr : http://www.kokch.kts.ru/cdo/
2. Ilenaroruueckas mactepckasi: http://teacyer.fio.ru

3. HoBele TexHOMOTHMN B 00pa3oBanuu: http:// www.edu.secna.ru/main/
4. Coam I'IA: http://sdamgia.ru/

5. Pemry EI'D : reshuege.ru

6. ®UIIN : http://old.fipi.ru

YMK yueOHOro npeamera st 00y4arOUInxcs.

1. Maremaruka. 5 kiacc: y4eOHHMK s oOpa3oBaTelnbHBIX opraHuzamuii: B 24./ H.A.
Bunenkuna, B.1. XXoxosa, A.C. Uecnokosa, C.U1, llIBapudypra, M.: Maemosuna, 2020r.

2. Marematuka. 6 kimacc: y4eOHMK s oOpa3oBaTelbHBIX opranHuzamuii: B 24./ H.AL.
Bunenkuna, B.1. )Xoxosa, A.C. Uecnokosa, C.U1, llIBapudypra, M.: Maemosuna, 2020r.


http://www.kokch.kts.ru/cdo/
http://teacyer.fio.ru/
http://www.edu.secna.ru/main/
http://sdamgia.ru/
http://reshuege.ru/
http://old.fipi.ru/

3. Anrebpa.7 xnacc: yueOHMK i 00meo0pazoBaTenbHbIX yupesxaenuii / FO.H. Makapebrues,
H.I". Munmiok, K.. HemikoB C.b. CyBopoBa. — M.: IIpceemenne.2021.

4. Anrebpa.8 kiacc: yueOHUK [t oOmeoOpa3oBarenbHbIx yupexxaenuit / FO.H. Makapreiues,
H.I". Munarok, K.H. HemkoB C.b. CyBopoBa. — M.: IIpceemenne.2021.

5. Anrebpa.9 kmacc: yueOHUK [t 001eoopazoBaTenbHbIX yapexaenuii / FO.H. Makaperues,
H.I". Munmrok, K.1. HemkoB C.b. CyBopoBa. — M.: IIpceemenne.2019.

6. I'eomerpust, 7-9: yaeOHuK s oOieoOpazoBarenbHbix yupexxaenuit / JI. C. AranacsH, B.
@. byrysos, C. b. Kagomues u ap. — M.: [Ipocsemenue, 2016.

CBSI3b C PABOYEH ITPOT'PAMMOM BOCIIUTAHUS

Pabouas mporpamma ydeOHOro mpeamera «MaremaTtuka» aisi OOy4aroIIUXCS Ha YpPOBHE
OCHOBHOI0 0011ero o0pa3oBaHMs COCTaBJI€HAa Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS
IporpaMMbl  oCHOBHOro obmiero oopazoBanuss ®I'OC OOO u opueHTMpOBaHA Ha LEJIEBBIC
MIPUOPUTETHI, chOpMyIUpOBaHHbIE B paboueit nmporpamme Bocnutanus MAQOY COIL Ne 11 um. B.
N. CmupnoBa r. Tomcka. B paboueit nporpamme yueGHOro mpenmera «Martemarukay y4YTEHbI
OCHOBHBIC HallPaBJICHUS BOCIIUTATEIbHOMN 1€ATEIIbHOCTH:

1. 'paxanckoe BOCIIUTAHUE.

2. [laTrpuoTuyeckoe BOCIIMTAHUE.

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE.

4. DcTeTnvyecKkoe BOCIUTaHUE.

5. ®wusuyeckoe BOCHHUTAHUE, (OPMHPOBAHWE KYJIBTYPHI 30POBbSI M SMOIMOHAIHLHOTO
OIaronony4us.

6. TpynoBoe BocIUTaHUE.

7. DKOJIOTUYECKOE BOCIIUTAHHUE.

8. LleHHOCTH HAYYHOTO TO3HAHUSI.

- YCTAaHOBJICHHE JOBEPUTENIbHBIX OTHOLIEHUH ¢ OOy4YarolMMUCS, CIIOCOOCTBYIOIINUX
MO3UTUBHOMY BOCHPUATHIO OOydYarolMMHUCS TpeOOBaHMH M MPOCHO ydMTeNs, NMPUBJICYEHUIO HX
BHUMaHHSI K OOCYyXJaeMoil Ha ypoke WHPOpPMAlWW, aKTUBU3AIMM UX IT03HABATEIHLHON
NesITeNbHOCTH;

- moOyxaeHue oOyuaromuxcs coONroAaTh Ha YpPOKe OOIIEHNpPHUHSATHIE HOPMBI TOBEJEHUS,
npaBujga OOLIEHHS CO CTapIIMMU M CBEPCTHUKAMH, MNPUHLUMIBI Y4eOHOM IUCHMIUIMHBI U
caMOOpraHu3aluu;

IpUBJICUEHNE BHMMAaHUS OOYYalOUMXCA K LIEHHOCTHOMY acHeKTy H3ydaeMbIX Ha ypoKax
SBJIEHUH, OpraHu3alus ux paboThl ¢ MOJy4aeMOl Ha YpOKe COIIMaIbHO 3HaYMMON HHpopMaIuei;

BKJIFOYEHHE B YPOK UIPOBBIX MPOILEIYp C LEIbI0 MOAACPKAHNUS MOTHBAIIMK O0YJarOIUXCs K
MOJTYYCHUIO 3HAHUH, HAJTAYKUBAHUIO TIO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHUH B KJIacce;

noOyaeHne oOydJaroluMxcsi coOI0AaTh Ha ypOKe OOIICNIPUHATBIE HOPMBI IOBEIEHHUS,
npaBuja OOMICHWS CO CTapIIMMHA M CBEPCTHUKAMH, TPHHIUIB Y4eOHOW TUCIMIUIMHBI W
CaMOOpraHU3allHH;

MPHUBJICUCHUE BHUMAaHUS OOYYAIONIMXCS K IIEHHOCTHOMY acleKTy H3ydaeMbIX Ha YpOKax
SBJICHU, OpraHu3alys ux paboThl ¢ NOTy4aeMOl Ha YpOKe COILIMAaIbHO 3HAaUUMOW HH(pOpMalneH;

MIPUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (POpM pabOThI ¢ 00yUJarOIIUMUCS: MHTEIUIEKTyaTbHBIX
UTp, CTUMYJIHUPYIOLINX TTO3HABATEbHYI0O MOTUBAIIUIO O0YJaIOIIUXCS;

BKJIIOYEHHE B YPOK MI'POBBIX IPOLENYp € LEIbI0 MOAJNEPKAHUI MOTUBALMK 00yJaromuxcs K
MOJTyYCHUIO 3HAHUH, HAJIAXKMBAHUIO TTO3UTUBHBIX MEXKIIMYHOCTHBIX OTHOILCHHI B KJIacce;

MHULMAPOBAHUE U MOJIEPKKA UCCIIEI0BATENbCKON AEATEIBHOCTH 00Y4atOIUXCs;

JEMOHCTpalus OOYYalomUMCsT TPUMEPOB OTBETCTBEHHOTO, T'PaKJAHCKOIO IOBEICHMUS,
MIPOSIBJICHUST YEJIOBEKOJIIOOMST M JOOPOCEPACYHOCTH Yepe3 MoA00P COOTBETCTBYIOIIUX 3ajay JJis
peleHus;



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/I3yquI/Ie MaT€MaTUKKW Ha YPOBHEC OCHOBHOI'O O6H_[CFO 06pa3OBaHI/I$I HaIpaBJICHO Ha JOCTHUXKCHUEC
OGy‘laIOH_II/IMI/ICH JIMYHOCTHBIX, MCTANIPCIMECTHBIX W HNPCIMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB
OCBOCHUA yqe6H0ro npeamMeTa.

JIMYHOCTHLIE PE3VYJIbTATBI

JImuHOCTHEIE PE3YIbTATEl  OCBOCHHA IIporpaMMbl 110 MaTEMAaTHUKE XapaKTECPU3YIOTCA:

1) natpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPOUUIOMY M HACTOSIIEMY PpPOCCHMCKOW MAaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHMKECHHSM POCCHICKMX MAaT€MaTUKOB M POCCUHCKOMN
MAaTeMaTUYeCKOW WIKOJbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHMM B JPYrMX HayKax H
MPUKIIAJHBIX cdepax;

2) rpaX/1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA U pealu3aliy ero Ipas,
MPEJICTaBJICHHEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PAa3IMUYHBIX CTPYKTYP,
SIBJIICHUH, TIPOLISAYP TPAXkKIaHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXKICHHIO JTHYECKHX MpOOJeM, CBSI3aHHBIX C MPAKTHYECKHUM MPUMEHEHHUEM
JTOCTIDKEHHM HAyKH, OCO3HAHHEM Ba)XXHOCTH MOPAJIbHO-3THUUYECKUX TMPUHIHUIIOB B
NEeSATEIBbHOCTH YUEHOTO;

3) TpyZI0BOE BOCIIMTAHUE:

YCTAaHOBKOW Ha AKTUBHOE ydacTue B peleHnn MIPAKTUYECKHUX
3a/1a4 MaTEMaTUYeCKOM  HaIPaBJIEHHOCTH, OCO3HAaHUEM BaXXHOCTH
MaTeMaTHYecKoro o0Opa3oBaHUs HAa NPOTSHKEHMM BCEM  KU3HM U1 YCHEIIHOU
npodeccnoHabHOM JEsITEeNbHOCTY M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M TOCTPOCHMEM WHIMBHYyaIbHOH TPaeKTOpPUU OOpa30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 9CTCTUYCCKOEC BOCIIUTAHUC!

CIOCOOHOCTBIO K HSMOLIMOHAIBHOMY  H ACTETUYECKOMY BOCIIPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jay, pEUICHUH, pacCyKICHHUH, YMEHHMIO BHUIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) INEHHOCTHU HAYYHOTI'O ITO3HAHU:

OpUEHTaIlel B JeATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMYHAy4YHBIX MpeICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJIOBEKa, MPUPOJbl U 0OIIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak c(epbl UelIOBEYECKOHN NeATeNbHOCTH, 3TAaloB €€ pa3BUTUS U
3HAYUMOCTH U pPa3BUTUS LUBWIM3ALMH, OBJAJACHUEM S3BIKOM MAaTEMaTUKA U
MaTe€MaTUYECKOW KYJIbTYpOM KakK CpPEACTBOM IIO3HAHUS MHUpPa, OBJIAJCHHEM IMPOCTEHIIMMHU
HAaBBIKAMH UCCIIEI0BATEIbCKON EATEIbHOCTH;

6) pusnueckoe BOCnUTaHue, (GOpPMHPOBAHUE KYJIbTYpbI 3I0pPOBbS u
OMOIMOHAJIBHOT'O 6J'IaFOHOJ'Iy‘-II/ISII



TOTOBHOCTBIO IPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (30pOBOE MHUTAHUE, COAJAHCUPOBAHHBI PEXUM 3aHATUH U
OTJbIXa, PeryisipHas Qu3nyeckas akKTUBHOCTH), c(hOPMHUPOBAHHOCTHIO HAaBBIKA pediieKCcuu,
MPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO )K€ MpaBa JIPYroro 4eaoBeKa;

7) 9KOJIOTHYECKOE BOCITUTAHHE:
OpHEHTAIlMe Ha TNPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHUN JUIA pelIeHHs 3ajad B  00JIacTH
COXPAHHOCTH OKPYKAaIOIIEH Cpeabl, TUIAHUPOBAHMS TOCTYIIKOB M OICHKM WX BO3MOXHBIX
MOCIICACTBUIM JUISI OKPYIXKAIOIICH Cpelbl, OCO3HAHHUEM TIJIOOATBHOTO XapaKTepa 3KOJOTHYSCKUX
poOJIeM U yTeH UX perieHus;

8) ajanTanus K U3MEHSIOUMCS YCIOBHSIM COLIMAJIBHON U IPUPOAHOM CPEbL:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBUSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4e€pe3 NPAKTUYECKYIO NEATEIbHOCTb, B TOM YHCIE YMEHHUE YUMUTHCA Yy
ApyruX 01, mpuoOperaTh B COBMECTHOHM AEATENBHOCTH HOBBIC 3HAHMS, HABBIKU WU
KOMIIETEHIIUY U3 OIIbITA APYTHUX;

HEOO0XOMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucCle (OPMYIUPOBATH HIEH,
MOHATHUS, THUIOTE3bl 00 OO0BEKTaX U SABJIEHHUIX, B TOM 4YHCIE DPaHEE HE H3BECTHBIX,
OCO3HaBaTh JEPHUINUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IIAHMPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CHTYAIlMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh MPUHIUMAEMbIC PEIICHHS U ICHCTBUS,
(opMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJJMETHBIE PE3VJIbTATbI

B pesynbrare OCBOEHHMS MporpaMMmbl MO MaTeéMaTHUKE Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpazoBaHust y oOyuyatomerocss OyayT c(OpMHUpPOBaHBl —MeTalnpeiMEeTHbIE PEe3yNbTaThl,
XapaKTepu3yloluecs  OBJIAJCHMEM  YHUBEPCAJbHBIMM  IIO3HABaTENbHBIMM  JIEWCTBUSAMU,
YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU ~ JE€MCTBUSAMHU H YHHUBEpCATbHBIMU
PETyISTHBHBIME JIEHCTBUSMHU.

[To3naBaTenpHBIE YHUBEPCATbHBIC YUeOHbBIE AeiCTBUA. ba3oBbie mornueckue NeiCTBUS:

BBISIBIIATD u XapaKTepU30BaTh CYLIECTBCHHBIE IPU3HAKM  MaTEeMaTH4YECKUX

OOBEKTOB, TOHATUH, OTHOIIEHUWH MEXAy MOHATUAMH, (HOPMYTUPOBATH ONpPEAEICHUS

MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIaccU(UKAIMK, OCHOBAHUS JUIS

0000I111eHUs U CPABHEHUS, KPUTEPUH ITPOBOUMOTO aHAIIN3A;

BOCIPUHUMATh, (QOPMYJIUPOBAaTH M MPEOOPa3OBBIBATh CYXKACHUSA: YTBEPAUTENbHbIE U

OoTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (paKTax,

JAHHBIX, HaOJIOICHUSAX U YTBEPKICHUSIX, npeayiaraTb  KpUTEpUU JUIS

BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUUN;

JeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOBJIOTHMKM, JEAyKTUBHBIXM WHIYKTHBHBIX

YMO3AKJIOUCHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

pa3buparh  J0OKa3aTenbCcTBa MaTeMaTH4ECKUX YTBEPXKACHUH (IIpsIMbIe U OT
IIPOTUBHOTI0), IPOBOAUTH CaMOCTOSITEJIBHO HECJIOXKHBIE JI0Ka3aTeNnbCTBa

MaTeMaTHYeCKuX (akToB, BBICTpaMBaTh AapryMEHTAllUIO, MPHUBOJUTH HPUMEPHl U

KOHTpPIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;



BBIOMpATH CIoco0 perieHus: yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILCHHS,
BbIOMpATh HanboJee MOIXOASIINN ¢ YIETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

bazoBrie nccaenoBaTeIbCKUe ACHCTBUS:

UCIIOJIH30BATh BOIIPOCHI KaK  HCCIICJIOBATECIILCKUN HMHCTPYMEHT MO3HAHUS,
(bopMyIHpOBaTh BONPOCH], (QHUKCHPYIOIIKE MPOTUBOPEYHE, NPOOIEeMy, CaMOCTOSTEIHHO
yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3y, APryMEHTHUPOBATh CBOIO
MO3UIIHIO, MHCHHE;

MPOBOJIUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOKHBIH 3KCIIEPHMEHT,
HEeOOJIBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOrOOOBEKTa,
3aBHCHMOCTEH 00BEKTOB MEXIY COOOI;

CaMOCTOSITENILHO (HhOPMYITUPOBaTh OOOOLICHHS W BBIBOJBI 10 pe3yJbTaTaM MpPOBEAEHHOTO
HAOJIIOZICHUS, WCCJICIOBAHUS, OLCHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000ILEHNI;

MIPOTHO3UPOBATH BO3MOYKHOE  pa3BUTHE npoiiecca, a TaKXe BBIJIBUTaTh
MIPE/ITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ nuapopmanmei:

BBIABJIATH HEAOCTATOYHOCTH n H30BITOYHOCTD I/IHCI)OpMaIII/II/I, JaHHBIX,
HGO6XOZ[I/IMI>IX JJId pCUICHUA 3aa4u,
BBI6I/IpaTB, AHAJIN3UPOBATD, CUCTCMATU3UPOBATL U HHTCPIIPECTUPOBATDH

MHOPMAIIHIO PA3IMYHBIX BUIOB U (GOPM IpE/ICTABICHUS;

BbIOMpaTh (hopMy mpencTaBieHUss WHGOPMAIMK W WILTIOCTPUPOBATH pEIIaEMbIC 3a/laud
CXeMaMH, AHarpaMMaMu, HHOH rpadruKoil 1 MX KOMOWHAIUSAMHU;

OLIEHUBaTh HAJEKHOCTh HH(POPMALMU IO KPUTEPHUSIM, MPEJIOKEHHBIM YUUTENIeM WU
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE yUEOHbIE 1EHCTBUSA:

® BOCIPHHUMATh M (OPMYIHUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUSIMH H
LeJIIMU OOLIeHHUS, ICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TIHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWs 110 XOJy pCIICHUs 3aJauH,
KOMMEHTHPOBATh OJYYEHHBIH pe3ynbTaT;

e B XxoJe 0OCyXJeHHS 3aJaBaThb BOIIPOCHI IO CYIIECTBY O0OCYXIaeMON TeMBlI,
pOOJIEMBI, pelaeMoi 3a7auu, BRICKA3bIBATh WJICH, HAIIEJICHHBIC Ha MIOMCK PEIICHUS,
COIOCTABJIATh CBOM CYXACHUS C CYXKICHHAMU JpYTUX YYacTHUKOB JHAaJora,
oOHapyXHBaThb pa3dMude€ U CXOJACTBO TMO3MIMHA, B KOPpPEKTHOW ¢dopme
(bopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAXKEHUS;

® TPEACTaBIATh pPE3YNbTaThl pEIICHUS 3alaud, OKCIEPUMEHTa, HCCIeI0BaHus,
MPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3EHTAIMHM U OCOOCHHOCTEN ayAUTOPHUH;

® TIOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYATLHONW paOOTHI
MIPH PEUICHUN YIeOHBIX MaTeMAaTHIECKHX 3a/1a4;

® [pUHUMATh LEIb COBMECTHOM JEATENbHOCTH, IUTaHUPOBATh
OpraHU3aIMI0 COBMECTHON paboThl, pacmpenensiTh BUIbI paboT, JAOrOBapUBaTHCS,
00CyX1aTh MPOIECC U pe3yJbTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4yacTBOBaTh B TPYNNOBBIX (Qopmax paboTbl (0OCYXICHHsS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JPYTUE), BHINOJHATH CBOIO YaCTh pabOTHl U KOOPAUHUPOBATH
CBOU JEUCTBUS C APYTUMH WIEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/1a B



Oo0mMH  MPOAYKT MO  KPUTEpUsM,  CPOPMYIHUPOBAHHBIM  YYaCTHHUKAMH
B3aUMOJICHCTBHA.

PerynsatuBHbIe yHHBEpCaNIbHBIE yueOHbIE AeicTBHA. CaMOoOpraHu3amus:
® CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, QITOPUTM pEIICHUS 3a1auyd (MM €ro 4acTb),
BBIOMpPATh C€HOCOO0 pemeHus C Y4€TOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAHTHI PEIICHUN ¢ y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTpOJIb:

® BI3JETh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJS Hpolecca M pe3yibTara
pelIeHus] MaTeMaTHYEeCKOH 3aauH;

® TPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IIPH PEIICHUH 33]1a4l, BHOCUTD
KOPPEKTHUBHI B ICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, HAlIECHHBIX OIMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLCHMBaTh COOTBETCTBHE pE3ylbTaTa MAEATEIBHOCTH IOCTABICHHOW LEIU |
YCIIOBUSIM, OOBSCHATH NMPUYHMHBI JOCTIDKCHHUS WM HEIOCTHIKEHMS LIENH, HAXOIUTh
OIMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VIJIBTATHI

HPCHMGTHBIG PE3YIbTATBl OCBOCHUA IIPOrpaMMBbl IO MATCMATHUKE MPCACTABJICHBI 110 rogaM
o0y4eHHs B CIEQYIOUIMX pas3zeiiaX MpPorpaMMbl B paMKax OTICIbHBIX YYEOHBIX KypcoB: B 5—06
Kiaccax — Kypca «Marematuka», B 7-9 kimaccax — KypcoB «Aurebpa», «['eomerpusy,
«BeposTHOCT U CTaTUCTUKAY.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KTACCAX
IHHOACHUTEJBHAA 3AIINCKA

ITpropuTeTHBIMU LIENIIMU O0YYEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

e [poJoJKeHUE (POPMHPOBAHMS OCHOBHBIX MaTEMaTHMUYECKUX MOHATHI (UMCIO, BEJIWYUHA,
reoMmerpuueckas ¢urypa), 00€CHeunBarONIUX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuXcs;

® pa3BUTHE UHTEJUIEKTyaJIbHBIX M  TBOPYECKHX  CHOCOOHOCTEH  0Oydarommuxcs,
MM03HABATEILHON aKTUBHOCTH, HCCIIEOBATEILCKUX YMEHMM, HHTEepeca K H3y4YEHHUIO
MaTEMaTHKW;

e [o/Be/lEeHHE O0YYalOIIMUXCS Ha JIOCTYIHOM JJISi HUX YPOBHE K OCO3HAaHHUIO B3aWMOCBSI3U
MaTEMaTHKHU U OKPY>KAIOILIET0 MHUPa;

e (opmupoBaHHe (PYHKIIMOHAIBHOM MaTeMaTUYeCKOW IrPaMOTHOCTH: YMEHHSI paclO3HaBaTh
MaTeMaTH4ecKue OOBEKTHl B PEATbHbIX JKU3HEHHBIX CUTYalUSAX, IPUMEHSATh OCBOCHHBIE
YMEHHSI JJI  pEIIeHUsT MPaKTUKO-OPUEHTHPOBAHHBIX  3a7ay, HWHTEPIPETUPOBATH
IIOJIyYE€HHBIE PE3YJIBTAThl U OLIEHUBATH UX HAa COOTBETCTBUE MPAKTUYECKON CUTYaLINH.

OcHOBHbBIE JIUHUU COZEpKaHMSI Kypca MaTeMaTHKu B 5—6 kjaccax — apudmeruyeckas u

reOMETPHUECKasi, KOTOpbIe Pa3BUBAIOTCS MapaJUICNIbHO, KaKIas B COOTBETCTBHUHM C COOCTBEHHOMH
JIOTUKOW, OJHAKO, HE HE3aBUCHUMO OJHA OT APYroil, a B TECHOM KOHTaKT€ U B3aWMOJICUCTBHUH.
Taxxke B Kypce MaTeMaTHKH MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH ajreOpbl W ONucaTeIbHON
CTaTUCTHUKH.



W3yuenmne apudmMeTHuecKoro MaTepualia HAYMHACTCS CO CUCTEMAaTH3alMH W Pa3BUTHUS
3HaHUIl O HaTypaJIbHBIX YMCIAX, ITOJIyYCHHBIX HAa YPOBHE HayaJIbHOro oduiero odbpazosanus. Ilpu
3TOM COBEPIICHCTBOBAHNWE BBIYMCIUTEIBHON TEXHUKH M (OPMHPOBAHHE HOBBIX TEOPETHYECKHX
3HaHUIl coderaercs C pPa3sBUTHEM BbBIUMCIUTEIBHOW KYJIbTYypbl, B YacCTHOCTH C OOy4YeHHEM
MIPOCTEUIINM NPUEMAM IPUKUJIKHU U OLICHKU PE3YJbTAaTOB BBIYMCICHHUN. M3yueHue HaTypanbHBIX
qucell IPOAOJDKAETCS B 6 KJIacCe 3HAKOMCTBOM C HAaYAJIbHBIMU ITOHATHAMHU TEOPHH JEIMMOCTH.

Hauano u3yueHust OOBIKHOBEHHBIX U JAECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO NEepBbIi
3Tall B OCBOGHUHU JpOOEH, KOrja MPOMCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HIESMHU, MOHATUAMU
tembl. [Ipu 3TOM paccmoTpeHue OOBIKHOBEHHBIX JApoOei B TMONHOM OO0BEME MPEIIIeCTBYET
U3YUYEHHIO JIECATHYHBIX IpOOEH, 4TO 11e7eco00pa3HO C TOUKU 3PEHMSI JIOTHKH U3JI05KEHHS YUUCIIOBOM
JIMHUM, KOI'/Ia IIpaBWiia ACUCTBUN C JIECATUYHBIMU APOOSIMU MOKHO OOOCHOBATh YK€ M3BECTHBIMU
QJITOPUTMAMH BBIIIOJIHEHUS JIEHCTBUH ¢ OOBIKHOBEHHBIMU ApPOOsSMHU. 3HAKOMCTBO C JAECATHYHBIMU
ApoOsSMU PacHIMPUT BO3MOXKHOCTH JUISI TIOHMMAHHUSI OOYYAIOMIMMUCS MPHUKIATHOTO NPUMEHEHHUS
HOBOM 3allMCH ITPU U3YyYEHUH IPYIUX [IPEIMETOB U NPU MPAKTUYECKOM Hcnionb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM dTam B M3y4YE€HHUM ApOoOEH, e MPOUCXOAUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHMsI U mpeoOpa3oBaHusi JApoOeil, OCBOCHME HOBBIX BBIUUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBaHUE TEXHUKHU BBIYMCIECHUN, B TOM 4MCIE 3HAYCHUH BBIPAXKEHUH, cOAEpXKalluX U
OOBIKHOBEHHbBIC, U JIECATUYHBIE JpOOM, YCTAHOBJIIEHUE CBA3EH MEXIY HHMMH, PACCMOTpPEHHE
npuéMOB pelieHusl 3aqad Ha ApoOu. B Hadane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C IOHSTHEM
IIPOLIEHTA.

OCOOCHHOCTHIO M3YYEHUS TOJOKHUTEIBHBIX U OTPHIATEIBHBIX YHCEIN SBISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpuBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hayalle M3y4eHHUS TEMBI
«[lonoxurenpHple W OTpULIATEIbHBIE YMCIa» BblaeseTcs noareMa «lLlemble uncnay, B pamkax
KOTOPO 3HAaKOMCTBO C OTPHUUATEIBHBIMM YHCIAMM M JCUCTBUSIMM C IIOJOKUTEIbHBIMH U
OTpHULATENIbHBIMH YHUCIaMH IPOUCXOAUT Ha OCHOBE COJIEPKATENbHOIO MOAX0Aa. DTO MO3BOJISET Ha
JOCTYITHOM YpPOBHE IMO3HAKOMHUTH OOYYarOIIMUXCS MPAKTHUYECKU CO BCEMU OCHOBHBIMH MOHATHSIMU
TEMbI, B TOM YHCJIE€ U C NIpPaBWJIaMU 3HAKOB IPHU BBINOJHEHUH apu(PMETHUYECKUX IEHCTBHIA.
W3yueHne parioHaIbHBIX YHCEN HAa 3TOM He 3aKOHUYHUTCA, a OyAeT MPOAOIIKEHO B Kypce anreopsl 7
KJ1acca.

[Tpu oOyyeHHHn perIeHnIo TEKCTOBBIX 3aJlad B 5—6 Ki1accax MCIOJIb3YIOTCS apudmMeTnueckue
npuémsl pemieHus. [Ipu oTpaboTKe BBIUMCIMTEIBHBIX HAaBBIKOB B 5—6 Kijlaccax paccMaTpUBaIOTCS
TEKCTOBBIE 33J]aul CIEAYIOIIMX BUJOB: 33J]audl Ha JIBUXKEHHE, Ha YacTH, Ha TIOKYNKH, HAa paboTy U
IIPOU3BOJIUTENILHOCTD, HAa MPOILEHTHI, HA OTHOIIEHUS U nponopuuu. OOyyaroniyecs 3HaKOMSTCS €
npuéMamMH pelIeHus 3a/1a4 nepebopoM BO3MOXKHBIX BapUAaHTOB, ydaTcsl paboTaTh ¢ HH(pOpMaIUEH,
MPEACTABICHHOM B (popMe TAOJIHI] I JUATPAMM.

B mporpamme ydyeOHOro kypca «MaremaTtuka» MPEAYCMOTPEHO  (OpPMHPOBAHUE
MPOIEAEBTUUECKUX alredpandyeckux IMpeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOpPOro 4ucia B
3aBUCHUMOCTH OT MaTEMaTHYECKOr0 KOHTEKCTa BBOJMUTCSA IIOCTENEHHO. BykBEeHHas CHMBOJIMKA
LIMPOKO MCHOJIB3YETCS MPEKE BCEro JJIS 3alMCH OOIMIMX YTBEPKICHHUM U MpeanoxkeHui, Gopmyi,
B YaCTHOCTH ]ISl BBIYMCIIEHUS] TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENS YHUCTIA.

B mnporpamme yueOHOro kypca «MarTemaTHKa» NpeACTaBI€HAa HarjIsAHas TE€OMETpus,
HamnpaBjiI€HHAs Ha pa3BUTHE OOPA3HOTO MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOpPaXKeHH,
M300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3yYEHUH F€OMETPHUH, KOTOPBIH OCYIIECTBIISETCS
Ha HarJIsAHO-TIPAaKTUYECKOM YPOBHE, ONUPAETCS Ha HAIJISIHO-00pa3HOe MBIIIJICHHE 00yYaroIuXcs.
bonbimas ponb OTBOOUTCS MPAKTUYECKOU AEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOAEIMPOBAHUIO.
OOyuaromyecs: 3HAKOMSTCSI ¢ TEOMETPUUYECKUMHU (PUTypaMu Ha IIOCKOCTH M B MPOCTPAHCTBE, C X
IPOCTEHIIMMHU KOH(UTypalusMu, ydaTcsl H300pakaTh UX Ha HEJIMHOBAHHOM M KJeT4yaToil Oymare,
paccMaTpuBalOT UX MPOCTEHIINE CBOKCTBA. B mpouecce n3ydeHus HarysiIHOW F€OMETPUM 3HAHUS,
MOJTydeHHBIE 00yUJalOIUMICS Ha YPOBHE Ha4yaIbHOTO 00IIero 00pa3oBaHusl, CUCTEMATU3UPYIOTCS U
pacInpsIOTCS.



CornacHo ydeOHOMY IUIaHy B 5—6 Kjaccax H3y4aeTcss HHTETPUPOBAHHBIN IMpeaMeT
«MaremaTika», KOTOPBIH BKIIOYaeT apu(DMETHUECKUI Marepuaid ¥ HarSIHYI0 TeOMETpPHUIO, a
TaKKe IPOIEACBTUYECKHE CBEACHUS M3 aureOpbl, 3JEMEHTHl JIOTHMKM M Hayajla OMHCATebHOU
CTaTUCTHKH.

Ha u3yuenue yuebnoro kypca «Marematuka» orBoautcs 340 yacos: B 5 kiacce — 170 gacoB
(5 gacoB B Hezen0), B 6 kimacce — 170 yacoB (5 yacoB B HEACIIO).

COJEPKAHUE OBYYEHUSA

S KUIACC

HartypaJbHble YHCiIa U HYJIb

Harypansaoe uncino. Psg Harypaneabix gucen. Yucno 0. M3o00paskeHne HaTypalbHBIX YHCENT
TOYKaMHU Ha KOOPAMHATHOH (4MCIOBOI) IPAMOIA.

[lo3unmoHHas cucreMa cuucieHus. PuMckas Hymepauus Kak IpUMEp HENO3MIMOHHON
CUCTEMBI CUnciIeHMs. [lecsiTuuHas CUCTEMa CUMCIICHUS.

CpaBHEeHHE HATYpaJbHBIX YHCEN, CPaBHEHHE HATYpaJbHBIX uucenl ¢ HylméM. CrocoObl
cpaBHeHHUsA. OKpyTJIeHHE HAaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIA NP CIOKEHUU. BplunTaHue Kak AeicTBHeE,
o0paTHOE CJIOXKEHUI0. YMHOXEHHE HaTypajbHBIX 4YMCEN, CBOICTBa HyNIs M EIUHMLBI IpU
yMHOXeHuH. /[leneHune kak JeiicTBUE, 0OpaTHOE YMHOXEHHIO. KOMITOHEHTHI NeHCTBUM, CBS3b
Mexay Humu. IlpoBepka pesynbrata apudmerndeckoro aeictus. IlepemecturtenbHoe u
COYETAaTEeJIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS W YMHOXXEHHUS, paclpeesIuTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUSI.

Wcnonp3oBanne OykB s 0003HAUEHMs] HEU3BECTHOIO KOMIIOHEHTAa M 3alMCH CBOWCTB
apu(pMeTHYECKUX ACUCTBUM.

Jlenutenu U KpaTHbIE YUCIA, Pa3OkKEHHE Ha MHOXHUTENIU. [IpocThle M cOCTaBHBIE YHUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocratkom.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeleM. 3alHUCh YUCIa B BUAE CYMMBI Pa3psiIHbIX ClIaraeMblX.

UucnoBoe BbIpa)keHHE. BbluMClIeHME 3HAUYEHHMH YHCJIOBBIX  BBIPQXKECHHUH, TOPSAOK
BBITIOJTHEHUS AelcTBUM. Mcnonb30BaHne Ipy BHIYUCICHUSIX TEPEMECTUTEIHLHOTO U COUYETATEIBHOTO
CBOMCTB (3aKOHOB) CJIO’KEHUS U YMHOKEHHS, pacIpe/IeINTEIbHOTO CBOMCTBA YMHOKEHHUS.

Jpoou

[IpencraBnenue o ApoOM Kak crocoOe 3amucH 4acTH BedudMHbl. OOBIKHOBEHHBIE APOOH.
[IpaBuibHbIe U HenpaBuibHbIE ApoOu. CMmemianHas ApoOb, MpeACTaBlIeHUE CMEUIaHHOW ApoOu B
BUJIE HENPaBWJIBHOW JpoOM M BBIAETICHHE LEJNOH YacTH YWCIa M3 HENpaBWIBHOW JIpOOH.
N3obpakenue apobei ToukamMu Ha YUCIOBOM mpsMoi. OCHOBHOE CBOMCTBO apoOu. CokpaiieHue
npoGeit. [IpuBenenne ApoOu Kk HOBOMY 3HaMeHaTento. CpaBHeHHE qpoOeit.

CrnoxxeHnue U BblUUTaHHE ApoOed. YMHOXKEHHE M JeleHue JpoOel, B3aMMHO OOpaTHBIE
npoOu. HaxoxieHne yacTu 1eoro U 1eJ0ro 1Mo ero 4acTu.

Jlecstuynas 3anuck apooOeit. [IpencraBnenune necaTHdHON IpoOM B BHUAE OOBIKHOBEHHOM.
N300pakeHne IeCATUYHBIX ApoOeil TOYKaMu Ha YUCIOBOW mpsMoil. CpaBHEHHE IECATUYHBIX
TpoOei.

Apudmernueckue 1eHCTBUS € AeCATHUHBIMU Apo0sMu. OKpyTieHHE AECATUYHBIX APOOEH.

Peumienue TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7ay apu(METHUECKUM CIOcOOOM. PemieHue sormdyeckux 3ajad.
Pemenune 3amau nepeOopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcnosib3oBaHuE NpU PELICHUU 3a7ay
TaOJIHII U CXEM.



Pemenue 3amau, comepiKalux 3aBUCHMOCTH, CBSI3bIBAIOLIME BEJIMYUHBL: CKOPOCTb, BPEM,
paccTosiHME, II€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MepeHus: Macchl, 00bEMa, LEHBI,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €IMHNULIAMU U3MEPEHMSI KaKI0U BETUUHUHBI.

Pemienue oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenue JaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUATPAMM.

Haruasanasi reomerpust

Harnsinaeie mpencraBineHust o Gurypax Ha IDIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [IpsAMoii, oCTphIii, Tynoi U pa3BEPHYTHIN
yTJIBL.

JUlnHa  OTpe3ka, METPUYECKHE E€OWHMIBI JIuHbBl. JIMHA  JIOMaHOW, IIEpPUMETP
MHOTIOYyrojbHUKa. M3MepeHue n nocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsnnele npeacraBieHus o (urypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK, NPSIMOYTOJIbHHK,
KBaJIpaT, TPEYroJIbHHUK, O PaBEHCTBE (pUryp.

N300paxenue ¢uryp, B ToM yucie Ha kieryaroil 6ymare. [loctpoenue xkoHdurypauuit us
yacTel MpsIMOW, OKPYKHOCTM Ha HEJIMHOBAaHHOM M KieryaToi Oymare. lcrosb3oBaHue CBOMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHHUKA, KBaJipaTa.

[Inomanp OpsIMOYroJibHUKa M MHOTIOYTOJIBHUKOB, COCTAaBJIEHHBIX U3 MPSMOYIOJIbHUKOB, B
TOM uHcie Guryp, n300pakE€HHbIX Ha KieT4aToi Oymare. EAMHUIIBI H3MEpeHus IIoLaIu.

Harnsimaele  mpencraBieHHs O MPOCTPAHCTBEHHBIX — (UTypax:  MPsIMOYTOJBHBIN
napajenenunesi, Kyo, MHororpaHHuku. V300pakeHre npoCcTeHMX MHOIOIpaHHUKOB. Pa3BépTku
KyOoa u mnapawienenunena. Co3gaHue MoJelNed MHOTOrpaHHMKOB (M3 OyMmMaru, IpPOBOJIOKH,
IUTACTHIIMHA U APYTHX MaTepHUajoB).

OO0BEM IPSIMOYTOJIBHOTO Napajuieenunena, Kyoa. Enununel namepeHus oobEéma.

6 KJIACC

HarypajibHble ynciia

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMH HATypalbHBIMU uuciIaMu. YuClIoBbIE
BBIpQKEHUS, TOPSAOK JEHCTBUM, HCIONb30BaHHE CKOOOK. lcmosib3oBaHWe MpU BBIUMCICHHSIX
MEPEMECTUTEIBPHOTO U COYETATEIbHOTO CBOMCTB CJIOKEHHSI M YMHOXKEHHS, PaclpeeIuTeIbHOTO
CBOMCTBa yMHOXeHMs. OKpyTieHUue HaTypalbHbIX YUCEI.

Jlenutenu u KpaTHBIC YKCIa, HAUOOJBIIUN OOIIUI JENIUTENh U HAaUMEHbIIee 001ee KpaTHoe.
JlenuMocTh CyMMBI M pou3BeAeHus. JleneHne ¢ 0cTaTkoMm.

JApoou

OObIkHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO ApoOu, cokpaiueHue napoOeil. CpaBHeHUE U
ynopsiiounBanue apooeit. Pemenue 3amad Ha HaXOXIAEHHE YACTH OT IIEJIOTO M IIEJIOTO IO €ro
gactu. J[poOHOE 4YmMcIO Kak pe3ynbTaT neneHus. lIpenctaBieHue AecATUYHOW ApoOM B BHIE
OOBIKHOBEHHOW JPOOH ¥ BO3MOXKHOCTB MPECTABIECHUS OOBIKHOBEHHOMN JIpOoOU B BUE JACCITUIHOM.
JlecsiTuunbie OpoOM M MeTpUYeckas cucreMa Mep. ApudMeTudyeckue IeWCTBUS W YHCIOBBIC
BBIPOKEHHS C OOBIKHOBEHHBIMU U JACCATUIHBIMU JPOOSMH.

OtHomenue. Jlemenwe B JgaHHOM oOTHomIeHWH. Macmrad, nponoprus. [Ipumenenue
MIPONOPLMI IPU PEILICHUH 33]1a4.

[lonsiTue mpoueHTa. Boluncienne mpoleHTa OT BEJIMYMHBI U BEJIIMYMHBI MO €€ MPOLEHTY.
BripakeHue TpOIEHTOB ACCATUYHBIMH JIpoOsimu. PemieHne 3amad Ha TPOIEHTHL. BbIpakeHue
OTHOILIEHUS BEJINYUH B MIPOLICHTAX.

IHonoxuTEIBHBIE M OTPULATEbHBIEC YHCJIA

[TonoxurenbHble U oTpuLiaTenbHble uncia. [lensie uncna. Moaysbs yucia, reomeTpudeckas
WHTEpIpeTaIyss MOAyias 4Yucia. M3o00pakeHne dmcen Ha KOOpPAWMHATHOM TpsiMoil. YMcioBbIe
npomexyTku. CpaBHenwe uwncen. Apudmernyeckue JEHCTBUS C  TMOJOXKHUTEIBHBIMH U
OTPULIATEIIbHBIMHU YHCIIAMH.



IIpssmoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoenne Touek u GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpaKkeHHs

[IpuMenenne OyKB ISl 3alIMCHM MAaTEMAaTHYECKUX BBIPAKCHMH W TpeioxeHuid. CBoiicTBa
apu(pMeTHUeCKNX JeicTBUN. ByKBeHHbIE BBIPAKEHHS M YHUCIOBBIC IOJCTAHOBKH. ByKBEHHBIE
paBeHCTBA, HAXOXKJICHUE HEU3BECTHOIO0 KOMIIOHEHTa. PopMyiibl, (GOpMYIIbl IEpUMETPa U IUIOMAAN
NpsIMOYTOJIbHUKA, KBaJ[paTa, 00bEMa apajienenunena u Kyoa.

Pelnenne TeKCcTOBBIX 32124

Pemenne TEKCTOBBIX 3amay apu(METHUECKUM CIOCOOOM. PemieHue Jorndyeckux 3ajad.
Pemenue 3ana4 nepe6bopoM Bcex BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agau, coaepkaliux 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEIMYUHBI: CKOPOCTb, BPEM,
paccTosiHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJIUTEIBHOCTb, BpeMs, O0BEM palOTHI.
EauHunbl M3MepeHus: Macchl, CTOMMOCTH, DPACCTOSIHMS, BPEMEHH, CKOpOCTH. CBS3b MEXAY
€IMHULIAMU U3MEPEHUS KaXK10M BEINYMHBI.

Pemenue 3agau, cBSI3aHHBIX C OTHOLIEHHEM, NIPONOPLIMOHAIBHOCTHIO BEIMYHH, IPOLIEHTAMU;
peleHre OCHOBHBIX 3aJa4 Ha JpoOu U MPOLEHTHI.

OneHka W TPHKHUIKA, OKpyrjieHue pesynbrata. CocraBieHHe OyKBEHHBIX BBIPDOKEHHH IO
YCIIOBUIO 33JJa4H.

[IpencraBienue 1aHHBIX € IOMOILIBIO Tabnul U auarpamM. Crosid4arbie AUarpaMMbl: YTEHHE
U noctpoeHue. YTeHne KpyroBuIx AHarpaMM.

Harasignasi reomerpust

Harnsiinaele npenacraBineHust o ¢purypax Ha IJIOCKOCTU: TOYKa, IpsMasi, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

B3aumHOoe pacrnonokeHue JByX MpsAMBIX Ha IUIOCKOCTH, NapajuleibHbIE IpsIMBIE,
MEpIEeHIUKYIApHbIe TpsAMble. M3MepeHue paccTOSHUM: MEXAYy JBYMS TOYKaMHU, OT TOYKH JO
IIPSIMOM, JJIMHA MapuIpyTa Ha KBaJpaTHON CETKE.

W3mepenue M MOCTpPOEHHE YIJOB C IMOMOIIBIO TPaHCIOPTHpPA. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJbHBIH, TYNOYTOJbHBIA, PpPaBHOOEAPEHHBIM, PABHOCTOPOHHMH.
UYeTbIpEXYroabHUK, MPUMEPBl YETHIPEXYTOJbHUKOB. lIpsIMOYyrolbHUK, KBajapaT: HCIOJIb30BaHME
CBOWCTB CTOPOH, YIJIOB, nuaroHaneil. M3o0paxeHune reoMeTpuueckux (GUryp Ha HEITMHOBAHHOU
Oymare ¢ HCHOJIb30BAaHUEM LIUPKYJSA, JIMHEHKH, YrojbHUKA, TpaHcnoptupa. lloctpoenus Ha
KJIeTyaToi Oymare.

[lepumerp mHOroyronbpHuka. [loHsATHE MIomany GUIyphl, €AUHUIBI U3MEPEHUS IJIOLIAIN.
[TpubnmxénHoe n3MepeHue miomany Guryp, B TOM 4uciie Ha KBaJapaTHOW ceTke. [IpubnmkénHoe
U3MEpEeHHe JUTMHBI OKPY>KHOCTH, IO Kpyra.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBAs U 3€pKajbHasi CAMMETPHHU.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harmnsiiaele npeacTaBieHus: O MPOCTPAHCTBEHHBIX (Urypax: napajienenunes, Kyo, npusma,
nupamMuia, KOHyC, WIMHIp, map u cdepa. M3o0paxenue npoctpancTBeHHBIX Quryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IMIMHJpA U KoHyca. Co3gaHue Mojeneil mpocTpaHCTBEHHBIX (QUryp
(13 Oymaru, TpOBOJIOKH, TUTACTHJIMHA U JIPYTHUX MAaTEPHUATIOB).

[Tonarue o0béMa, enuHUIBI U3MepeHUs 00béMa. OOBEM NPSAMOYTOJIBHOTO Mapajulesenunesa,
KyOa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI



JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS MpOrpaMMbl y4eOHOro Kkypca «MaremMaTukay
XapaKTePU3yIOTCS:

1) naTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOIUIOMY M HACTOSAIIEMY POCCUMCKONM MaTEMAaTUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSM POCCHMUCKUX MATEMATUKOB U POCCUMCKON MAaTeMAaTUYECKOW LIKOJIBI,
K MCTIOJIb30BAHMIO ATUX JOCTHXKCHHUH B APYTUX HAayKax W MPHUKJIAJIHBIX cepax;

2) rpa:kKIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA W pealn3allud €ro IIpas,
MPEJICTABICHHEM O MAaTEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PANIUYHBIX CTPYKTYP, SIBICHHIA,
MPOIIEAYP TPAXKIAAHCKOTO 00IIecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
ATUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTHIKEHUH HAyKH, OCO3HAHUEM
BOXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTH YYEHOTO;

3) TpyaoBO€e BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOH
HaIpPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHMYE€CKOro O0Opa30BaHUs HAa MPOTSHKEHHH BCEH
KU3HU ISl YCIIEHTHOW MPOQECCHOHANBHON IESTeNbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM HUHIWBUAYATbHON TPAEKTOPUU O0pa30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
O00BEKTOB, 3aJla4, PEUICHUH, PacCyKICHUH, YMEHHUIO BHJIETh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MTO3HAHUSA:

OpUEHTAIMel B JEeATeNLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX TMpEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJIOBEKa, TMPUPOABI U OOIIECTBA, MOHUMaHUEM
MaTEeMaTHUeCKOH HayKh Kak cdepbl YelIOBEYECKOW MesITeNbHOCTH, JTaloB €€ pa3BUTHSI U
3HAYUMOCTHU U PA3BUTHS LUBUIM3AIMHU, OBJIAJCHUEM SI3BIKOM MATEMAaTUKA U MaTEMATHYECKON
KyJIbTypOH KaK CpEICTBOM IO3HAHMS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEIOBATENIbCKON JIEATEIIbHOCTH;

6) pusnueckoe Bocnuranue, popMupoBaHNe KYJAbTYPbI 310POBbS M 3MOLHMOHAJIBHOIO
Osaromostyums:

TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKUE 3HAHUSI B UHTEPECAX CBOETO 310POBbS, BEACHUS
3I0pOBOTO 00pa3za KU3HU (3J0POBOE MHUTAHHE, COATTAHCUPOBAHHBIA PEKUM 3aHATHH U OTAbIXA,
perynspHas Qu3uyeckas aKTHUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHHEM
CBOETO TpaBa Ha OMMUOKY U TAKOTO K MpaBa APYroro 4eIoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpUEHTAIlMe Ha TPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHWM /I pelieHus 3aaad B o0JacTu
COXPAaHHOCTH OKPYXaOWIEH Cpelpl, IUIAHUPOBAHUSA TIOCTYIIKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUM NI OKPY’KAIOIIEeH Cpeabl, OCO3HAaHWUEM TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKHX
po0JieM U yTel UX pPelieHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBHUSM B YCIIOBHUSIX HEOIPEAEIEHHOCTH, MOBBIIMIEHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO JEATEIIbHOCTh, B TOM YHCJIE YMEHHE YUUThCS y IPYTrUX
Tmoael, mpuodpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIIETEHIIUH U3
ONBITa APYTHUX;

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUWI, B TOM 4Hcle (OpMYyIHpOBaTH UICH,
MOHSATHSA, TUMOTE3bl 00 OOBEKTaX W SBJICHHUAX, B TOM YHCJIC paHEe HEW3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO

KaK BbI30B, TpPEOYIOUIUI KOHTPMEp, KOPPEKTHUPOBaTh MNPUHUMAEMble pEIIeHUs MU JeWUCTBUA,
(bopMyIHpOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeicTBus:

BBIBJIITE W XAPAKTCPU30BATH CYHICCTBCHHLIC IMPU3HAKH MATCMATHUYCCKUX OGLGKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (POPMYTUPOBATH OMNpEACTCHUS MOHATHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIacCU(UKALMKM, OCHOBaHMA i1 00OOILIEHUS U
CPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAIU3A;

BOCIIPUHMMATh, (OPMYJIUPOBaTh M IPeoOpa3oBbIBATh CYXICHMS: YTBEpAMUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBIABJIITH MATCMATHYCCKUC 3aKOHOMCEPHOCTHU, B3aWMMOCBA3SU W IIPOTUBOPCUUA B (1)aKTaX,
JAHHBIX, HAONIOJEHUAX U YTBEPXKACHUAX, Ipe/araTb KPUTEPUM I  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MWCIIOJIb30BAHUEM 3aKOHOB JIOTUKM, JNEAYKTUBHBIX WM HHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

pa3buparh qOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIEHUH (IIpsMble WU OT MPOTHUBHOTO),
MMPOBOAUTL CaAMOCTOATCIIBHO HCCJIIOKHBIC OO0KAa3aTCJIbCTBA MAaTEMAaTUYCCKHUX (baKTOB,
BBICTPAMBaTh apryMEHTALlMI0, MPUBOAUTH IPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpPATH crI0co0 perieHus yueOHoil 3a1auM (CpaBHUBATh HECKOJIBKO BApPUAHTOB peIlICHMUS,
BbIOMpaTh HanboJee MOIXOASIIMNMN ¢ Y4ETOM CaMOCTOSTENbHO BBICICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarelbCcKue AeiCTBUA:

HCIOJIb30BaTh BOMPOCKHI KaK MCCIEN0BATENIbCKIIT HHCTPYMEHT MO3HaHUs, (OPMYyINPOBAThH
BONPOCHL, (UKCHUPYIOIIME NPOTHBOpPEUHE, MPOOJIeMy, CaMOCTOSITENBHO YCTaHAaBIUBATh
HMCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MTO3UIUI0, MHCHHE,
MPOBOAUTH IO CaMOCTOSATEIbHO COCTaBICHHOMY IIJIaHY HECIOXHBIA OJKCIEPUMEHT,
HEOOJbIIOe HCCIEA0BaHNE IO YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COO0ii;

CaMOCTOSITENNFHO (HOPMYIHPOBaTH 0000IIEHUs M BBIBOJBI MO Pe3yabTaTaM MPOBEAEHHOTO
HAONIOJIEHUsI, HCCIEOBaHMUS, OIICHMBATh JOCTOBEPHOCTH TONYyYEHHBIX pPE3yIbTaTOB,
BBIBOJIOB M O0OOIIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIABUTATH MPEIIONOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U M30BITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX JUIS
pellIeHus 3a/1auu;

BbIOMpPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBAaTh M HHTEPIPETUPOBATH HHPOPMALUIO
pa3NUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BbIOMpaTh GopMy MpeacTaBieHUs MHGOPMAIMU M WUIIOCTPUPOBATH peEIllaeMble 3aJadyu
CXeMaMH, AMarpaMMaMiy, HTHOU rpaduKoil U UX KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMAIMU IO KPUTEPUSAM, MPEIUIOKEHHBIM YYUTEIEM WIN
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTB CY>KACHUA B COOTBCTCTBHU C YCIOBUAMU U LCIAMU
O6H.[€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAXATh CBOIO TOYKY 3PCHUA B YCTHBIX U MMCbMCHHBIX



TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pEeLIeHUS 3aadd, KOMMEHTHUPOBATh IMMOITYYCHHBIN
pe3yibTar;

e B Xxone 0OOCYXJEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKAA€MOW TEeMbI, MPOOIEMBI,
pemaeMoil 3amayd, BBICKA3bIBaTh HJICH, HAICJIEHHBIC HA TMOWCK PEUICHHUs, COMOCTABISAThH
CBOU CYXJICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB TUAIIOTa, OOHAPY)KUBATh Pa3JInyue U
CXOJICTBO TO3UIMH, B KOppeKTHOW Qopme (opMynupoBaTh pa3zHOrIacusi, CBOHU
BO3PAKCHHS,

® [IPEACTaBIATH PE3yJbTaThl PELICHUS 3aJaud, AKCIIEPHUMEHTA, HCCIEIOBAHUSA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3agad Mpe3eHTAlH U
0COOEHHOCTEH ayTUTOPUU;

e [IOHUMATh W HCIIOJI30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUAYAILHON pabOTHI Mpu
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a71ay;

® [PUHUMATH IIeJTb COBMECTHOW JEATEIHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacpencsaTh BUABI padOT, JOTOBapUBATHCS, OOCYXIATh MPOIECC U Pe3yibTar
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

® y4YacTBOBaTh B IPYNIOBBIX (popmax paboTel (00CYkIeHUs, 0OOMEH MHEHUSMH, MO3TOBBIE
IITYPMBI ¥ IPYTHE), BBIOJHATH CBOIO YacTh paOOThI U KOOPAWHHPOBATH CBOU JICHCTBUS C
JIPYTUMH YJICHAMHA KOMaH]bI, OIICHUBaTh Ka4eCTBO CBOETO BKJAJa B OOLIMIA MPOJYKT IO
KpuTepusiM, cHOPMYJIMPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS

Camoopranmszanms:
®  CaMOCTOSITEIIBHO COCTABJIATH TUIAH, JITOPUTM PEIICHUS 3a7adu (WM €ro 9acTh), BEIOUpATh
Croco0 pemeHus ¢ YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMAIIUU.
CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:
e BIAACTh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysibTara pelieHHs
MaTeMaTHYeCKOH 3a1auu;
® IPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPH pPEIICHUU 3aJayd, BHOCUTH
KOppeKTI/IBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX O6CTO$IT€J'II)CTB, HafII[GHHI)IX OHII/I6OK,
BBISIBIICHHBIX TPYIHOCTEH;
L] OIICHUBATh COOTBCTCTBUC pCSYJ'II)TaTa ACATCIIBHOCTHU HOCTaBHCHHOﬁ meim u yCJ'IOBI/ISIM,
O6’I)$[CH$ITI> HpI/I‘-II/IHI)I JOCTHXKCHUA HJIIM HCOOCTHMXXCHUA IICJIM, HAXOAUTh OHH/I6Ky, JaBaThb
OILICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B S5 KkJjacce OOydYarOIIMiicS TOMYYUT CIEAYIOUIUE MPEAMETHBIC
pe3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

[TonnMaTe W MPaBWIBHO YMOTPEOJATh TEPMHHBI, CBSI3aHHBIE C HATypajJbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSMHU.

CpaBHHMBaATh M YHOPSAIOYHMBATH HATYpaJIbHBIC YKCIIA, CPABHUBATH B TPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, IeCATUIHBIE IPOOH.

CoOTHOCHTH TOUKY Ha KOOPJWHATHOM (YUCITIOBO) MPSMOM C COOTBETCTBYIOIIUM € YHCIIOM U
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH Ha KOOPJUHATHON (UMCIIOBON) MPSIMOH.

Boimmonusate apudmernyeckue ACHCTBHUS € HATypajdbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU
JIpOOSIMH B MIPOCTEUIITNX CITyJasiX.

BrInonHATE TPOBEPKY, NPUKUIKY PE3YJIHTATA BBIYUCICHUN.



OxpyrysITh HaTYypaTbHBIC YHCTIA.

PemieHue TeKCTOBBIX 32124

Pemate TeKCTOBBIE 3aa4M apUPMETHYECKHM CIIOCOOOM M C TOMOIIBIO OPraHU30BAaHHOTO
KOHEYHOT0 Iepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, conepikamiue 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIWYHHBI: CKOPOCTH, BpEM,
paccrosinue, 1eHa, KOJIMYeCTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMBI, TAOJIUIbI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.

[Tonb30BaTbcsl OCHOBHBIMM E€AMHMIIAMU H3MEPEHHUS: IIEHBI, MACChl, PACCTOSIHUS, BPEMEHH,
CKOpOCTH, BBIPAXKaTh OJHHU €JMHULIBI BETMYUHBI Uepe3 JpyTHe.

W3Bnekarb, aHanu3MpoBaTh, OLEHUBATh HMH(OpPMAILMIO, MPEACTABICHHYIO B TaOiuie, Ha
CTOJIOYATON AMarpamMMme, HHTEPIPETUPOBATh MPEACTABICHHBIC TaHHBIE, UCIIOIBb30BaTh JAHHBIC PU
pelIeHnH 3a/1au.

Harasnasi reomerpus

[Tonb30BaTbcs TEOMETPUUECKUMHU MOHATUSIMM: TOYKa, MpsMasi, OTPE30K, Jyd4, Yrodi,
MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYT.

[IpuBoaUTE mpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEIOHMX (OpMYy HU3YUYEHHBIX
reOMETPHUECKUX (DUryp.

Hcnonb30BaTh  TEPMUHOJOTHIO, CBS3aHHYIO C  yIJIaMH: BEpIIMHA, CTOpPOHA, C
MHOTOYTOJIFHUKAMH: yroJl, BEPIIMHA, CTOPOHA, TUAroHajb, C OKPY)XKHOCTBIO: Paguyc, THAMETD,
LEHTP.

N300pakaTh N3ydyeHHBIE T€OMETpHUYECKUE (UTYpPHl HA HETMHOBAHHON M KIIETYaTON Oymare ¢
TTOMOIIBIO TUPKYJIIS ¥ TUHEHKU.

HaxoauTp AMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C TIOMOIIBIO JIMHEHKH, CTPOUTH
OTpPE3KU 3a/1aHHOMN JJIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB MPSMOYTOJbHHUKA, KBAJpaTa JUIsl UX TOCTPOCHUS,
BBIUMCIICHUS TIJIOLIA]IU U IEpUMETpa.

Bbraucnate nepuMeTp W IUIOMIAJh KBajpaTa, MPsSMOYTOJbHHUKA, (HUTYp, COCTABICHHBIX H3
IPSIMOYTOJIbHUKOB, B TOM 4Hciie pUTyp, H300pakEHHBIX Ha KJIeT4aToi Oymare.

[Tonmp30BaTbcsi OCHOBHBIMH METPHUECKUMH E€IWHUIIAMHA HM3MEpPEHHs JUTUHBI, TUIOIIAIHN,
BBIpa)XaTh OJJHU €AMHUIIbI BEJIMYMHBI Yyepe3 ApyTHe.

Pacnio3naBate mapayutenenuries, KyO, HCIONB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pPEOpO,
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS Mapajulesenumnesaa, Kyoa.

Beraucnare 00béM Kyba, mapauienenunena o 3aJaHHBIM H3MEPEHHSM, IT0JIb30BaThCS
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemrate HecnoOXHBIE 337aud HAa W3MEPEHHE T'€OMETPHUYECKHUX BEIHYUH B TPAKTUICCKUX
CUTYyalHsX.

K xonmy oOydyeHuss B 6 Kkjacce o0OydJalOIHMICS TOMYYUT CIEAYIOIMNUE TPEAMETHBIC
pe3yJbTaTh:

Yucia v BbIYUCTCHUSA

3HaTh M MOHUMATh TEPMHHBI, CBSA3aHHbBIE C PA3TUYHBIMU BUIAMU YHMCENT U CHOCOOAMH MX
3aITUCH, IEPEXOANTH (€CITH ATO BO3MOXKHO) OT OJHOU (hOPMBI 3aITUCH YHCTIa K IPYTOM.

CpaBHMBaTh W YNOPSAAOYMBATH LEJble YHUCIA, OOBIKHOBEHHBIE M JECATHYHBIE ApoOH,
CpaBHUBATh YKCIIA OJHOTO U PA3HBIX 3HAKOB.

BbimonHATe, coderas YCTHBIE M IUChbMEHHbIE NpPUEMBI, apupMeTHYeCKHe IeHCTBUSA C
HaTypaJIbHBIMU U IEJIbIMH  YHMCIIaMH, OOBIKHOBEHHBIMU M  JCCATUYHBIMU  JApOOSAMH,
MOJIOKUTEITFHBIMU U OTPUIIATEIHHBIMU YHCIIAMH.

BbruncnsaTe 3HaU€HUS YMCIOBBIX BBIPAXKEHHM, BBIMONHITH MPUKHUIKY U OLIEHKY pe3yibTara
BBIUMCIICHUH, BBIMOMHATh TPE0oOpa3OBaHMs UYHCIOBBIX BBIPQKEHWH HA OCHOBE CBOWCTB
apupMETUUECKUX JEHCTBUMN.



CooTHOCUTh TOYKY Ha KOODAMHATHOM NPSAMON C COOTBETCTBYIOUIMM €M YHUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOIUTh MOJyJIb YUCIIA.

CoOTHOCUTH TOUKH B NPSMOYTOJIbHOW CUCTEME KOOPJIUHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyrasTh Lienble yKicia U JecATUYHbIe Apo0u, HAXOAUTh IPUOIMKEHUS YUCE]l.

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

[lonuMaTh M ynoTpeOJATh TEPMHUHBI, CBA3aHHBIE C 3alUCBIO CTENEHM YHUCIA, HAXOAUTh
KBaJpaT M Ky0O 4Hcia, BEIYMCIATH 3HAUCHUS YUCIOBBIX BHIPAKEHUH, COJIEPIKAIUX CTETICHH.

[losnp30BaTbesd NMpU3HAKAMM JIE€IMMOCTH, PACKIAIbIBATh HATYypaJbHBIE YHUCIIA HA IPOCTHIC
MHOKUTEIH.

[Tonp3oBaTbes MacITabOM, COCTABIIATH PONOPLUN U OTHOILICHHUSL.

Hcnonb3oBaTte OYyKBBI A1 0003HAYCHUS YMCEN MPU 3alCH MAaTEMaTHYECKUX BBIPAKECHUH,
COCTaBJIATh OYKBEHHbIE BBIPAKEHUS U (POPMYJIbI, HAXOIUTh 3HAUYEHUS OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIISASE HEOOXOUMbIE TIOJICTAHOBKH U PeoOpa3oBaHMsL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 32124

Pemiate MHOrOIIAaroBble TEKCTOBBIE 337jaul ApUPMETUIECKUM CIIOCOOOM.

Pemarp 3amaun, CBA3aHHbBIE C OTHOILIEHUEM, ITPONIOPLIMOHAIBHOCTHIO BEJIMYUH, IPOLEHTAMH,
pelaTh TpY OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, cojeprkaiive 3aBUCHMOCTH, CBSI3BIBAIOLIUE BEJIUYMHBI: CKOPOCTb, BpeM,
paccTosiHME, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IPOM3BOJIUTEIBHOCTb, BpeMs, 00BbEM paloThI,
UCTONB3ysl apu(METHUECKUE NEHCTBUSA, OLEHKY, PUKUAKY, ITOJIb30BAThCS SAMHULIAMHI W3MEPEHUS
COOTBETCTBYIOIIUX BEJIMYHUH.

CocraBiaTh OyKBEHHbIE BBIPAXKEHUSI 110 YCIOBUIO 331a4U.

W3BnekaTh nMHGpOpMalLNIO, MPEACTaBIEHHYIO B Ta0iuIax, Ha JMHEWHOM, cTos04aTo WU
KpyroBO# IuarpaMMmax, MHTEPIpPETUPOBATh MPE/ICTaBICHHbIE JaHHbIE, UCIOIb30BaTh AAHHbBIE NPU
pelIeHnN 3a1au.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOJIHNLL, JIMHEHHON U CTOI0UATON JUarpamm.

Harusanas reomerpus

[IpuBonuTe mnpuUMeEpbl OOBEKTOB OKPYXKAIOIMIETO MHpa, UMEIUMX (OpMY H3YHYEHHBIX
TE€OMETPHUECKUX IUIOCKMX M TMPOCTPAHCTBEHHBIX (QUryp, MpUMEpPHl PAaBHBIX U CHUMMETPUYHBIX
¢uryp.

N300pakaTh ¢ MOMOILBIO LIUPKYJIS, TUHEHKHU, TPAHCIIOPTUPA HA HETMHOBAaHHOM U KJIETYaTON
OyMmare n3y4eHHbIE INIOCKHE T€OMETPUYECKUE PUTYpPbl U KOH(PUTypalluu, CHMMETPUYHBIE (PUTYpHI.

[Tonp30BaThbcs reOMETPUYECKMMHU MOHATUSAMU: PAaBEHCTBO (DUTYpP, CHMMETPHS, UCTIOIb30BaTh
TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIECHTP CUMMETPHH.

HaxoauTe BeNMUYMHBI YIJIOB U3MEPEHHEM C IIOMOIIBKO TPAHCIOPTUPA, CTPOUTH YTJIbI
3aJlaHHOM BEJINYMHBI, MTOJIb30BATHCA MPHU PELIEHUH 3ajad IrpalyCHOM Mepol YIJoB, pacro3HaBaTh
Ha 4epTekKax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIBL.

BbruncnsaTe JUIMHY JIOMaHO#, NepuUMETp MHOTIOYTOJIbHHMKA, IIOJb30BaThCS EAMHHUIIAMU
W3MEpEHUS JIIMHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS JUIMHBI UEPE3 APYTHE.

Haxomuth, ncnonp3ysi 4yepTEKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMsI TOUKAMH, OT
TOUYKH JI0 IPSAMOM, JJINHY ITyTH HA KBAaJIPaTHOM CETKE.

Boruncnsate miomane GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa30neHue
Ha MNpPSIMOYTOJbHUKM, Ha paBHbIE (UTYpBI, JOCTpaUBaHHUE [0 NPSMOYTOJIbHUKA, MOJIb30BATHCS
OCHOBHBIMM €IMHHLIAMU HM3MEPEHUs IUIOIAAH, BBIpAXKaTh OJHU €IUHUILBI U3MEPEHHUS IUIOIALU
gyepes Apyrue.

Pacnio3HaBaTh Ha MOJENAX U HM300pa)XKEHUAX MUPAMUAY, KOHYC, LMIMHJIpP, HCIOJIB30BaTh
TEPMUHOJIOTHIO: BEpILUHA, peOpo, I'paHb, OCHOBaHHE, pa3BEPTKA.

N3o0paxkaTs Ha KJIeTYaTON Oymare mpsMOYTOJIbHBIN MapajuieIeuIIe].



Bbruucnate 00bEM MPSIMOYTOJIBHOTO MapajjieNienumnesa, Kyda, MOJIb30BaTbCs OCHOBHBIMHU
€IMHUIIAMU U3MEpPEHUs 00bEMa;

Pemrate HecnokHbIE 3a/a4yd Ha HAXOXKICHUE I'E€OMETPUYECKUX BEIUYMH B IIPAKTUYECKHUX
CUTyalUsIX.



TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
HaumenoBanue
Ne i/ pa3aesioB U TeM
NporpamMmbl

HarypanbHble uncia.
HeiicTBus ¢
HATypaJbHBIMU YHCIIAMHU
Harnsannas reomerpust.
JIuHuM Ha TIOCKOCTH

OOBIKHOBEHHBIC IPOOH

Harnsnnas reomerpus.
MHOroyroiasHuKU

JlecsiTuunbie Jpodu

Harnsinnas reomerpus.
Tena u puryps! B
IIPOCTPAHCTBE

IToBTOpEHUE N
000011eHne

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

6 KJIACC

Ne i/

HaunmenoBanue
pa3esioB U TeM
NMPOrpaMMbI

HarypanbHble uncia

Harnsanas reomerpusi.
[IpsiMbIe Ha TUIOCKOCTH

Hpobu

Harnsanas reomerpusi.
CummeTtpust

Bripaxenus ¢ OykBamu

Harnsignast reometpust.
®Durypsl Ha MIIOCKOCTH

[TomokuTenbHELIE U
OTpHULATENbHBIC YHCTIa

[IpencraBienne gaHHBIX

KoauuecTBO
4acoB

Bcero

43

12

48

10

38

10

170

KoanuyecTtBo
4acoB

Bcero

30

32

14

40

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE PecypChI

bubnuoreka [IOK
https://m.edsoo.ru/7f4131ce

bubnnoreka IIOK
https://m.edsoo.ru/7f4131ce
bubmuorexa [IOK
https://m.edsoo.ru/7f4131ce
bubnnoreka IIOK
https://m.edsoo.ru/7f4131ce
bubnnoreka IIOK
https://m.edsoo.ru/7f4131ce

bu6nunoreka [IOK
https://m.edsoo.ru/7f4131ce

bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce

JuekTpoHHbIe (LU pPOBHbIE)
o0pa3oBaTesibHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f414736

bu6nuoreka [IOK
https://m.edsoo.ru/7f414736

but6mmoreka [IOK
https://m.edsoo.ru/7f414736

bu6nuoreka [IOK
https://m.edsoo.ru/7f414736

but6mmoreka [IOK
https://m.edsoo.ru/7f414736

but6mmoreka [IOK
https://m.edsoo.ru/7f414736

bu6nuoreka [IOK
https://m.edsoo.ru/7f414736

but6mmoreka [IOK
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9 Harnsignast reomerpust. 9 bu6nmoreka [IOK
@urypsl B IpOCTPAHCTBE https://m.edsoo.ru/7f414736
10 gg;g;iz;ie’ 20 bu6nuoreka [IOK
’ https://m.edsoo.ru/7f414736
CHCTEMAaTHU3alIH
OBIIEE KOJIMYECTBO YACOB 170
I1O ITPOI'PAMME

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJBbHAA 3AIIUCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOrO 00mero oOpa3oBaHHS: OHA
o0OecrieurBaeT M3y4eHUE APYTUX TUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M F'yMaHUTapHOTO
IIUKIIOB, €€ OCBOCHHE HEOOXOAMMO JUTsl TPOJIOJDKEHUST 00pa30BaHUS W B MOBCEAHCBHOW JKU3HU.
PasButne y oOydJarImUXCS HAy4YHBIX TPEJACTABICHUH O TMPOUCXOXKIECHUHM U  CYIIHOCTH
anredpandeckux abCTpakiuii, ciocode OTpaKeHUs MaTEMaTUYeCKOW HayKOW SIBJICHUH U TIPOIECCOB
B MpUPOJEe U OOIIeCTBE, POIU MaTeMaTHYECKOTO0 MOJECIUPOBAHMS B HAYYHOM IO3HAHUU U B
MPAKTUKE CIIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS M KadeCTB MBIIMUICHUS,
HEOOXOMUMBIX JJIsi aJanTalliki B COBpeMeHHOM ImdpoBoM obmectBe. M3yueHue anreOpbl
obecrieurBaeT pa3BUTHE yYMEHHs HaOIIOIaTh, CPAaBHHBATh, HAXOJHUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTUYHOCTH MBIIIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JACHCTBUS H
BBIBOJIbI, (opMynupoBaTh yTBepxkAeHHUs. OcBOoeHHE Kypca anredOpbl oOecredrBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUs OOYYarOIIMXCSA: OHU HUCHONB3YIOT JEAYKTUBHBIE W WHIYKTHBHBIC
paccyxnenusi, 00001eHne 1 KOHKpeTH3aIuio, adcTparupoBanue u ananoruro. O0ydeHue anredpe
MpeNIoiaraeT 3HAUYUTEIbHBIA O0BEM CAMOCTOATENHHOW NEATENHHOCTH O0YYaloUIUXCcs, MOITOMY
CaMOCTOSITEITEHOE PEIICHUE 33]1a4 SBIIICTCS peaau3alueii 1eaTeIbHOCTHOTO MPUHITUITA O0YICHHUS.

B cTpykType nmporpammbl yueOHOTO Kypca «Anredpay» AJis OCHOBHOTO O0IIEro o0pa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOUYEeCKIe JIMHUA: «YWciaa W BBIYUCICHHSY,
«AnreOpanuecKkue BBIpKEHUS», «YPaBHEHHs] M HepaBeHCTBay, «DyHkimny. Kaxmas u3 sTux
COJIEPKATEIIBHO-METOAMYCCKUX JIMHUM Pa3BUBACTCS Ha MPOTSHKEHUW TPEX JIET WU3YYEHUs Kypca,
B3aMMOJICHCTBYs C JPYTUMHU €ro JTUHUSMHU. B xone u3yueHuss y4yeOHOTro Kypca OOydarolumcs
MIPUXOJUTCS JIOTHYECKH PACCyXIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M ¢
3TUM B TMporpaMMmy Y4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOpPhIE OCHOBBI JIOTHKH,
MIPEJICTaBJICHHBIC BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHICCKOro 00pa30BaHUs U CITIOCOOCTBYIONIHE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAILHOTO MAaTEeMAaTHYECKOTO si3bIka. CojepKaTebHON 1
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AinreOpay» SBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Conepxxanne muHANA «Hucna ¥ BBIYUCICHUS» CIY>)KUT OCHOBOM I JAJIbHEHIIETO U3YYECHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTUIO y OOYUAOIIUXCS JJOTHYECKOTO MBIIICHUS, (POPMHUPOBAHUIO
YMEHHS TOJb30BaThCS alNTOPUTMAaMM, a TaKKe MPHUOOPETEHUI0 NPAKTHUYECKUX HAaBBIKOB,
HEOOXOIUMBIX IS TOBCEAHEBHOW JXM3HU. Pa3BUTHE MOHSATHUS O YMCIE HA YPOBHE OCHOBHOTO
o0miero 00pa3oBaHus CBSI3aHO C PAllMOHATBHBIMU M HPPAIIMOHAIBHBIMU YHCIaMHU, (popMHpOBaHUEM


https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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MIPEJICTAaBICHUM O JNEHCTBUTEIBHOM 4HCie. 3aBeplICHHUE OCBOCHMSI YUCIOBOM JIMHUHM OTHECEHO K
cpenHemy ob1emMy 00pa3oBaHUIO.

Copep:xanue IByX anreOpanyuecKkux JUHUNA — « Aredpandeckie BIpaXeHUs» U «Y paBHEHUS
¥ HEpaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHMIO y OOYYAIOLIMXCS MATEeMaTHYECKOro armapara,
HEOOXOIUMOro Uil peuleHHs] 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB M IPAKTHKO-
OpPHEHTHUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOro o0mero oOpa3oBaHUs y4eOHBI MarepHai
TPYNIHUPYETCS BOKPYT pallMOHAJbHBIX BBIpAXKEHUNA. AJredpa JEeMOHCTPUpPYET 3HAuYeHUE
MaTEeMaTUKU KakK $S3bIKa JUIsl [TOCTPOEHMSI MaTEMaTHMYECKHUX MOJENeH, OMMCAHMsI IPOLECCOB U
SBJIGHUN peanbHOro mMupa. B 3amaum oOyueHus anreOpe BXOAST TakkKe JAajbHeillee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOT0, B YACTHOCTH, JUISI OCBOCHHUS Kypca HH(POPMATHKH,
U OBJAJICHUE HABbIKAMHU JCIYKTHUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Copepxannie  (GyHKIHUOHAIbHO-rpaUuecKkoil  JUHMM  HAIEIEHO  Ha  IOJIy4eHHe
00yJaroMUMUCs 3HAHUN 0 (QYHKIHIX KaK BaXHCHUIEH MaTEeMAaTHUECKON MOJIEH ISl ONMHUCAHUS U
UCCIIEIOBaHMS PAa3sHOOOpA3HBIX MPOLIECCOB U SBICHUH B mpupojae u obmectBe. M3yuenue
MaTepuajia CIIOCOOCTBYET pa3BUTHIO Yy OOYyYarOIIMXCS YMEHHUS WCIONb30BaTh pa3IHYHBIC

BbIpA3UTENIbHBIE CPE/ICTBA SI3bIKA MaTeMaTHKH — CIOBECHBbIE, CHMBOJIMYECKHE, Trpaduyeckue,
BHOCHT BKJIaJl B ()OPMHPOBAHUE TPEACTABICHUI O POJIM MAaTEMATUKH B PA3BUTHUU IUBIIU3AINH U
KYJIBTYpBI.

Cornacno ydeOHOMY IUTaHy B 7-9 Kiaccax m3y4aercsi y4eOHBIH Kypce «Anredpay, KOTOPHIH
BKJIIOUAET CJEAYIOIIHE OCHOBHBIE pa3fensl  coiepxkaHus: «Uucia W BBIYUCICHUSY,
«AnrebpanuecKue BRIPAKECHHS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzydenue yuebHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hezaeno), B 8§ kiacce — 102 gaca (3 waca B Hemenmto), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEIIO).

COJAEP)KXAHUE OBYUYEHMUSI

7 KJIACC

Yucsia ¥ BbIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/ OT OJHON (POPMBI 3alucH Ipodelt K Jpyroil.
[loHsATHE pAaLMOHAIBHOTO YHCIA, 3alUCh, CPABHEHUE, YNOPSIOYMBAHUE PALMOHAIBHBIX YHCEIL
Apudmerndeckue AEUCTBUS C PAIMOHATLHBIMU YHCIIaMH. Perenne 3a1ad U3 peaqbHON MPaKTUKH
Ha YacTH, Ha JPOOH.

Crenenb Cc HaTypaJdbHBIM IOKa3aTeJleM: ONpeJelieHHe, MpeoOpa3oBaHUE BBIpAXKEHHH Ha
OCHOBE OINpe/eIeHUs, 3aMUCh OONBIIMX uuceln. [IpoueHTsl, 3anuch MPOIEHTOB B BHJE APOOH H
Ipobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3aJayd Ha MPOLEHTHI, pPelIeHHe 3a/ad U3 pealbHON
MPaKTUKHU.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JIOKEHNE HA MHOKHUTENU HATypaJIbHbIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPONOPIIUOHATBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHMCIIOBOE 3HAYCHUE BBIPAXKCHUSA C IMEPEMEHHOW. JlomycTHMble 3HAYCHUS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHUE (GopMyibl. Beruucnenus
no ¢opmynam. IlpeobpazoBanue OYKBEHHBIX BBIPAKCHHI, TOXKISCTBEHHO PAaBHBIC BBIPAKCHUS,
npaBwia MpeoOpa3oBaHus CyMM W TIPOU3BENEHUM, MpaBuja PACcCKpBITUS CKOOOK W MpPUBEICHUS
MOOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJbHBIM MOKA3aTEJIEM.

OpHowieHbl U MHorowieHsl. CreneHb MHorouieHa. Cll0K€HHME, BBIUUTAHUE, YMHOKEHUE
MHOTrOWwIeHOB. DOpMyJibl COKpPAlIEHHOTO YMHOKEHHMS: KBaJApaT CyYMMBI M KBaJpaT pPa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOYKUTEH.



YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHMs, MpaBWJIa NMPEoOpa3OBaHMS YPABHEHUS, PABHOCHIBHOCTH
YpaBHEHUM.

JInnelHOEe ypaBHEHHE C OJHOM IEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHM S, PEILICHUE
JUHENHBIX ypaBHeHUH. COCTaBIEHHE ypPaBHEHUH 110 YCIIOBUIO 3a/1a4M. Pelmenne TeKCTOBBIX 3a1a4 ¢
IMOMOIIBIO YPABHEHHUI.

JIuHeliHOE ypaBHEHHE C JIByMsl IEepeMEeHHbIMM U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHHI C JByMs II€pEMEHHbIMH. PelieHue cHCTeM YpaBHEHUH CIIOCOOOM IO/ICTAaHOBKH.
[Ipumepsl peleHns TEKCTOBBIX 3aa4 ¢ IIOMOIIBIO CHCTEM YPaBHEHUM.

DOYyHKIUH

Koopaunara Touku Ha npsimoid. YucaoBble IPOMEXYTKU. PaccTosHne Mex 1y 1ByMsl TOUKAMHU
KOOPIMHATHOMU IIPSIMOA.

[IpsimoyronbHasg cuctema KoopauHar, ocu Ox u Oy. Abcuucca ¥ opAvHaTa TOYKU Ha
KoopauHAaTHON 1iockocT. [lpumepsr rpadukoB, 3amaHHbIX (Qopmyrnamu. UreHue rpadukoB
peanbHbIx 3aBucumocte. [lonstue ¢pynkuuu. I'paduk Gynkuuu. CsoiictBa Qpynkumii. Jluneitnas
byukuus, e€ rpadux. I'paduk Gyrkuun y = [x|. padudeckoe perieHne JTHHEWHBIX YpaBHCHHN U
CUCTEM JIMHEMHBIX YPAaBHEHUH.

8 KUIACC

Yucna v BbIYMCICHUSA

KBagpatHblii kopeHb u3 uucna. [loHsrue 00 wuppanvoHaIbHOM uucie. JlecsaTuuHble
NpUOMDKEHNs HppalvoHaNbHbIX uucen. CBolicTBa apu(METHUYECKHX KBaJpaTHBIX KOPHEH MU HX
IIpUMEHEHHE K IPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U BHIUMCICHUSAM. JleHCTBUTEIbHBIE YUCTA.

Crenens ¢ 11enbIM [TOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCa.

AuaredpanyecKkne BbIPaKeHUS

KBanpaThslil TpéxuiieH, pa3ioKeHue KBaJpaTHOro TPEXUIEHA Ha MHOKHUTEIH.

Anrebpanueckass JapoOb. OcHOBHOe CcBOMCTBO anreOpanueckoi apobu. CroxeHue,
BbIUUTAHHUE, YMHOXEHME, JeJeHHe anredpanueckux IpoOed. PalyoHanbHbIe BBIpRXKEHUS M HMX
peoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyia KOpHEW KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMi, cBOJAIIMXCA K JHMHEHHBIM M KBagpaTHbIM. IIpocreiimme apoOHO-
paloHaIbHbIe ypPaBHEHUS.

I'padpuueckas umHTepHpeTalyss ypaBHEHUH C JBYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUH C IByMs NepeMeHHBIMU. [IpuMepsl peleHns] CHCTeM HENMHENHBIX YPAaBHEHHUM C IBYMsI
IIEPEMEHHBIMH.

Pemenre TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBEeHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOW  IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbBIE HEpAaBEHCTBA C OAHON nepeMeHHOW. CHCTeMBI TMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOYyHKIUH

[Tonarue ¢ynxnuu. OOacTe ompeneneHuss U MHOXECTBO 3HaueHUH (yHkimu. CrocoOsl
3aanus QyHKIIAN.

I'padux ¢pynkunu. Urenue cBoiictB pyHkimu mo e€ rpaduky. Ilpumeps! rpadhukoB GyHKIHIHA,
OTPa)KAIOIIUX PeabHbIC IPOLECCHI.

OyHKIUY, OMHCHIBAIOIIUE MPSAMYI0O W OOpaTHYIO MPOMOPILHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. OyHkuu y = x2, y = x3, y = Vx, y=|x|. T'pacduueckoe perenne ypaBHEHHI U CHCTEM
YPaBHEHHUHU.

9 KJIACC



Yuciia u BBIYMCICHUS

ParmonanbHbpie 4Kcna, MPpalMOHANBHBIE YHUCIA, KOHEYHbIE M OCCKOHEYHBIE NECSITUYHBIC
apoOu. MHOXECTBO AECHCTBUTENbHBIX UYHCEN, JEHCTBUTENIbHBIE 4YHCIAa KaK OECKOHEUHbIE
JeCATUYHbIE IpoOH. B3aMMHO 0HO3HAYHOE COOTBETCTBUE MEXYy MHO)KECTBOM JICHCTBHUTEIBHBIX
YUCel U KOOPJAUHATHOM MPSIMOMA.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apU(PMETHUYEeCKUe JEHCTBUA C JACHCTBUTEIHHBIMH
YHCIIAMHU.

Pa3meprl 00bEKTOB OKPYXKAIOIIEr0 MUpPa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEéHHOe 3HAa4YEHHWE BEJIMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue yuced.
[Ipukuaka u OLleHKa pe3yJbTaTOB BEIYMCIICHUM.

YpaBHeHNsI 1 HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PelieHue ypaBHEeHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHHH, CBOASINMXCS K KBaJIpaTHbIM. bukBanpaTHOe
ypaBHeHue. [IpuMepsl pemeHuss ypaBHEHUH TpPETbEed M 4YETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOKUTEIH.

Pemenne apoOHO-pallMOHANLHBIX YpaBHCHHA. PelieHne TeKCTOBBIX 3a7ad aureOpandecKuM
METOJIOM.

VYpaBHeHHE C IBYyMsI TNEpEeMEHHBIMH W ero rpaduk. PemeHue cucrteM IBYX JTHMHEWHBIX
YPAaBHEHUI C JByMs II€PEMEHHBIMHU. PelleHne cucrteM [IBYX YpaBHEHMM, OJHO M3 KOTOPBIX
JMHEWHOe, a Apyroe — BTOpoOW cremeHH. I 'paduueckas WHTEpHpeTalds CHCTEMBbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 3a7a4 anreOpanyeckuM CIiocoOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. PemieHue cucTeM JMHENHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanparHele HepaBeHcTBa. ['paduueckas uHTepnpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOYyHKIUH

KBagpatuunas ¢yHkuus, e€ rpapuk u cBoiictBa. IlapaGona, KOOpIMHATBI BEpPUIMHBI
napabosIbl, OCh CHMMETPHUU TTapaboIIbl.

I'papuku ynkmmit: y =kx,y=kx +b,y=k/x,y=x3,y= VX, y = |x| u ux cBoiictsa.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUM

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIBHOCTH PEKYPPEHTHOM
dhopmymnoit u popMyIoi n-ro YieHa.

Apudmernueckas u reomerpuueckas nporpeccu. opmysbl n-ro wieHa apupMeTUIecKon u
TF€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX 71 YJICHOB.

N300pakeHne uiIeHOB apU(pMETHUYECKOH U TE€OMETPHUYECKOW MpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOMN IIJIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANBHBIA POCT. CII0KHBIE MPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  Ppe3yJbTaThl OCBOCHHMSI TpOrpaMMbl  y4eOHOTOo Kypca «Amredpay»
XapaKTEePU3YIOTCS:

1) narproTnyeckoe BOCIIUTAHUE:

HpOHBJIeHI/IeM HHTepeca K HpOH_UIOMy 148 HaCTOSIIJ_IeMy pOCCHfICKOfI MaTEMAaTHUKU, HCHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSIM POCCHIUCKUX MAaTEMAaTUKOB U POCCUHMCKON MaTeMaTUYECKOM IIKOJIbI,
K UCTIOJIB30BAHUIO 3THUX JOCTIXKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBIINOJHEHUIO OOS3aHHOCTEH TIpaJaHMHA W pealu3aluu ero Ipas,
MPEJCTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
IpoLeNyp TPakIaHCKOIro o0IiecTBa (HapuMep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYKACHUIO
STHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUN HAyKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBOe BoCIUTaHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHUE B pEIICHUH MPAKTUYECKUX 3aJady MaTeMaTH4eCKOH
HaIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHUECKOro OOpa30BaHMSA HA NMPOTSIKEHUU BCEH
KHU3HU JUIsl YCHEIIHOW MpO(ecCUOHAIBHONW JESATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M TTOCTPOCHHEM MHIMBUIYaTbHON TPACKTOPHH O0pa30BaHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSATHUIO MaTeMaTHUECKUX
O00BEKTOB, 3a1a4, PEIICHHU, PAaCCYKICHUH, YMEHUIO BHIETh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUSA:

OpHEHTAlell B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX Ipe/ICTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MPUPOAbl U OOILIECTBa, [OHUMAaHUEM
MaTeMaTHYeCKOM Hayku Kak c¢epbl 4YeJOBEYECKOW JeATeNbHOCTH, 3TanoB €€ pa3BUTUSA U
3HAYUMOCTHU JUIsl Pa3BUTUS LMBUIM3ALUH, OBJAJCHUEM S3bIKOM MaT€MaTUKH U MaTeMaTHYeCKON
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJEHUEM IPOCTEHIIMMH  HaBBIKaMU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢pusuyeckoe BocnuTranue, GopMUPOBaHHE KYJbTYPbI 3A0POBbSl M IMOLHOHAJIBHOIO
os1aromosy4us:

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS, BEACHUS
310pOBOr0 00paza >KM3HM (310pOBOE NMHUTaHHME, COATAaHCUPOBAHHBIM PEXHUM 3aHITUH M OTHAbIXA,
perynspHas (usudeckass aKTUBHOCTh), C(OPMHUPOBAHHOCTHbIO HaBbIKa peQIeKCHH, NPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa JIpyroro 4eloBeka,

7) 3K0JI0rMYecKoe BOCTIUTAHME:

OpHEHTalell Ha NPUMEHEHHWE MaTeMaTHMYeCKMX 3HaHUM JUIsl pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpY’Kalolllell Cpeapl, IUIAaHUPOBAHMS IOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
MOCTIEJICTBUM 11 OKpYXarolllel cpelbl, OCO3HAHHWEM TIJI00AJbHOIO XapakTepa 3KOJOTMYECKUX
po0JsieM U myTel UX pelieHus;

8) aganTanus K H3MEHAIIMMCS YCIOBHAM COLHAILHOM M IPUPOAHON Cpeabl:

TFOTOBHOCTBIO K JIEWCTBUSAM B YCIIOBUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEM
KOMIIETEHTHOCTH 4epe3 NMPAKTUUYECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHUE YUYHUThCA Yy APYIHX
moael, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM W KOMIIETEHIMH W3
OTIBITA APYTHX;

HE0OXOIMMOCTbIO B (POPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM 4ucie (OpMYIUpPOBaTH WJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBJICHMUAX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalUIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BbI30B, TpeOyIOIUI KOHTPMEp, KOPPEKTHUPOBATh IPUHHUMAEMble pEIIEHUS M JeHCTBHUA,
(bopMyIHpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:



BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
NOHATUH, OTHOILIEHUM MEXJy IOHATUAMH, (HOPMYIMPOBATH OIPENEIECHUS IMOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMH, OCHOBaHUA Ui 0000IIeHUs U
CPaBHEHHUs, KpDUTEPUU IIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIUpOBaTH M MPEOOPa3OBHIBATh CYKACHUSA: YTBEPAUTEIBHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJIATh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTHBOpEUMs B (akTax,
JAHHBIX, HAONIONEHUSX M YTBEPXKICHMSX, MpearaTb KPUTEpUU ISl BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPXKACHUH (TIPSAMBIE U OT MPOTHBHOTO),
IIPOBOJIUTh CAMOCTOSITENIbHO HECJIOXKHbBIE JI0Ka3aTesIbCTBA MaTeMaTHYeCKuX (aKToB,
BBICTpAauBaTh apryMEHTAlMIO, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh croco0 pemeHus y4yeOHOW 3ajauu (CpaBHUBAaTh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOASIIUN C y4€TOM CaMOCTOSATEIbHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYyIUPOBAThH
BOMNPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUYUE, MPOOIEMYy, CaMOCTOSTENLHO YCTaHABIUBAThH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE,
MPOBOAUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUTAHY HECTOXKHBIM OKCIIEPHUMEHT,
HEeOOJbIIOe HCCIE0BaHNE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro 0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY CO0O0I;

CaMOCTOSITENNEHO (POPMYITHPOBATH 0OOOIIEHUS M BBHIBOJBI M0 PE3yJIbTaTaM MPOBEAEHHOTO
HaONIO/ICHUsI, HWCCIIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh TMOMYyYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

MIPOTHO3HPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIION0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMU, JTAaHHBIX, HEOOXOJUMBIX IS
pelLIeHns 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATH W HHTEPIPETHUPOBATH HHGOPMAIUIO
pa3NUYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy MpeAcTaBlieHUs MH(GOPMALMU U WUIIOCTPUPOBATh pellaeMble 3ajadu
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEXKHOCTh HWH(GOpPMAIMUA O KPUTEPUSM, MPEAJIOKEHHBIM YUUTENIEM WIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHA:

BOCIPUHUMATh U (POPMYITHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSMH W IICIISIMHU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOJy peIleHHUs 3a/add, KOMMEHTHUPOBAThH
IIOJIyYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMEI,
pelaeMoil 3ajaun, BhICKAa3bIBaTh UAEH, HAIIEJICHHBIC HA MOUCK PELICHHs], COMOCTABIATh
CBOM CYXICHHSI C CY>KICHUSIMU IPYTUX YYaCTHUKOB JTMAOTa, OOHAPYKUBATh PA3INIUE U
CXOACTBO TO3MIMNA, B KOPPEeKTHOM (opme ¢GopMynupoBaTh pa3HOIJIACHSA, CBOU
BO3PaKCHUS,



® T[IPEICTaBIATH PE3yJbTAaThl PEIICHHS 3a/1aud, JKCIEPUMEHTA, HMCCICIOBAaHUS, TPOEKTa,
CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHUS C Y4€TOM 3a7ad NPe3eHTalud |
0CcOOEHHOCTEH ayTUTOPHH;
® [IOHMMaTh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIMBHAYAIbHOW pabOTHI MPH
pelieHuU yueOHBIX MaTEMaTUYECKHUX 3a/1a4;
® [PUHUMATH I[eJIb COBMECTHOW JIEATEIHHOCTH, TUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactpenensaTh BUABl pabOT, JOrOBApUBATHCS, 00CYKIATh MPOIECC M PEe3yabTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
® y4YacTBOBATh B IPYNNOBBIX GopMax paboThl (00CYkIeHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIC
IITYPMBI U JPYTHE), BBIIOIHITH CBOIO YaCTh PA0OTH M KOOPJAMHUPOBATH CBOM JICHCTBUS C
JIPYTUMHU 4JI€HaMU KOMaHJbl, OLIEHUBATh Ka4yeCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO
KpuTepusiM, cHOPMYIMPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUS.
PeryisiTuBHbIE YHHBepCaJbHbIEe yUeOHbIe JieiicTBUS
Camoopranu3anus:
® CaMOCTOSITCJILHO COCTAaBIIATH IIJIaH, aJTOPUTM peUIeHUs 3ajadd (MJIM €ro 4acTh),
BBIOMpATh CHOCOO pelieHuss ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATH BAaPUAHTHI PEHICHUH C Yy4ETOM
HOBOI MH(pOpPMAITIH.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:
e BIAJCTh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJS TpoIllecca U pe3yibTaTa peIIeHUS
MaTeMaTHYEeCKOM 3a/1auH;
® TMpeABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPH PEIICHWU 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAiJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OICHMBATh COOTBETCTBUE PE3yNIbTaTa JEATEIBHOCTH TMOCTABIECHHOW I W YCIOBHSIM,
OOBSICHATh MPUYUHBI TOCTHXKEHUS WM HEJOCTHKEHUS IEIH, HaXOJUTh OLINOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBTATHBI

K xonmy oOydyenuss B 7 KJjacce OOydYalOIMICS TOJYYUT CIEAYIONIME TPEIMETHBIC
pE3yJIbTaThI:

Yucsia v BbIYUCTICHUSA

BbImonHATe, coderas YCTHbIE M IHChbMEHHblE MNPUEMBI, apuMeTHUECKHe JeHCTBUA C
paloOHaIbHBIMU YHCIIAMHU.

HaxoauTp 3Ha4eHUs YHCIIOBBIX BBIPAKEHUN, TPUMEHSTh pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauth OoT OAHOM (POPMBI 3amucu yucen K JIpyroil (mpeoOpa3oBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJ0YMBATH PALIMOHAIIbHBIE YUCIIA.

OxpyrisTh yncna.

BBINOMHATE NPUKUAKY M OLIEHKY DPE3yJbTaTa BBIYMCICHHH, OLICHKY 3HAYCHHWM YHCIIOBBIX
BBIpaKEHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3ATEISIMHU.

[IpuMeHTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYypPaJIbHBIX YU CEIL.

Pemarp mNpakTUKO-OPHMEHTHPOBAHHBIE 3a/ladM, CBS3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONIOPLMOHAIBHOCTBIO BEJIMYUH, ITPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIIECHUS 3a1ad C
y4€TOM OrpaHHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHHsI



Hcnonb3oBare anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4eOHOr0 MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUH IIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHus LEIOTO BBHIPAKEHUS B MHOTOWICH HPUBEICHUEM I0JI00HBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOKEHME OJHOWIEHA HAa MHOIOWIEH M MHOrOYJeHa Ha MHOTOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbl M KBaJipaTa pa3HOCTH.

Ocy1miecTBIATh Pa3IoKEHNE MHOTOYWICHOB HA MHOXKHTEIH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH
00111€r0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMblX, IPUMEHEHUs (POPMYIT COKPALIEHHOTO YMHOXKEHUS.

[IpumensTh IpeoOpa3oBaHus MHOIOWIEHOB JUIsSl PELICHUS Pa3IMUHbIX 3a/1a4 U3 MaTeMAaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBa CTENEHEW ¢ HATYpaJbHBIMU IOKA3aTEIsIMH JUIsl NIPeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHENHHbIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHsS IpaBWia Iepexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTh, SABII€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOuparh npuMepsl map 4YHUces, SBISIOLUXCS PELICHUEM JMHEWHOIO YPAaBHEHUS C JBYMsI
IIEPEMEHHBIMH.

Ctpouth B KOODAMHATHOH IUIOCKOCTH TpaduK JUHEWHOTO YpaBHEHUS C JBYMs
MIePEMEHHBIMH, TOJIb3YSCh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS! YPABHEHUS.

Pemarp cuctembl OBYX JIMHEHHBIX YpaBHEHUN C JBYyMsl IEPEMEHHBIMH, B TOM YHUCIE
rpaduyecKu.

CocTaBnaTh W pemiath JUHEHHOE YpaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIOBUIO 3aJaud, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJY4YEHHBIN
pe3yibTar.

DOyHKIUHT

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpIUHATaM,
Jy4H, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YMCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOMN IIOCKOCTH TOYKH I10 3a/JaHHBIM KOOpJIUHATaM, CTPOUTh Tpa(puKu
nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMKA U3BECTHBIE 3aBUCUMOCTH MEX]ly BEJIMUMHAMM: CKOPOCTH,
BpEMS, pacCTOSIHUE, 1IeHa, KOJIHMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate Tpaduyueckuii crmocod TpeacTaBleHUs W aHauW3a WH(OpMaIMu, W3BIEKATh WU
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyenuss B 8 Kkiacce o0OydJarOImMiiCS TOJYYUT CIENYIONIME TPEIMETHBIC
pE3yJIbTaThI:

Yucia v BbIYUCTICHUSA

Hcnonp30BaTh HayallbHbIE TNPEJCTABIECHUS O MHOMKECTBE JEHCTBUTENIBHBIX YHCEN JUIS
CpPaBHEHHUS, OKpYIJICHHs W BBIYMCIEHUHN, W300pakaTb JAEWCTBUTENbHBbIE 4YHCIIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOIA.

[IpuMeHATH NOHATHE apUPMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTOJNB3ys TPH HEOOXOAMMOCTH KaJIBKYJSATOP, BBINOJHATh IPEoOpPa30oBaHUsl BBIPAKCHUH,
COJZIeprKallMX KBaJpaTHbIE KOPHU, UCIIONb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJNBIIMX M MaJlbIX YHCEN C IOMOIIBIO JIECATUYHBIX Jpobelt u
crenener yuciua 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh TOHATHE CTENEHU C LENbIM IOKa3aTelaeM, BBIIOIHATh MpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALUX CTEIIEHU C LIEJIbIM [10Ka3aTEIEM.



BBINONHATE TOXIECTBEHHBbIE NPEOOpa3OBaHMs PALMOHAIBHBIX BBIPDAKEHUH Ha OCHOBE
MpaBUJI ICHCTBUNA HAJl MHOTOWICHAMH M ajIreOpandecKuMu IpOOsMU.

PackiagpiBaTh KBaspaTHBIN TPEXUICH HA MHOXKHTEIIH.

[TpumensTh peoOpa30BaHUs BBIPAKEHUH A PEUICHUs pa3IM4yHbIX 3a7a4 U3 MAaTEMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHusI U HEPaBEeHCTBA

Pemarp nuHeWHbIE, KBaJpaTHBIC YPAaBHEHUS M PALMOHAIBHBIE YPAaBHEHHSA, CBOIALIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEHINNE MCCIENOBAHUS YPABHEHHUH U CUCTEM YPaBHEHHWM, B TOM YHCIE C
pUMEHEHHEM TIpaUuecKuX MpeaCcTaBIeHUl (YCTaHABIMBATh, UMEET JI YpaBHEHUE WM CHCTEMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Ilepexogutb OT cI0BECHOM (OPMYIHMPOBKHM 3ajaud K €€ aireOpandeckod MOJENIu C
IIOMOUIBIO COCTABJICHUS YPAaBHEHHs WM CUCTEMBI YPaBHEHUI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MIOJy4YEHHBIH pe3yJIbTarT.

IIpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH, pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M MX CHCTEMBI, JaBaTh TpapUUECKyl0 HLIIOCTPALIUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOYyHKIUH

[ToHnMaTh M HCIOJIB30BaTh (PYHKIMOHAIbHbIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HAaYCHHS), ONPEICNATh 3HaUYCHHE (YHKIMU O 3HAYCHUIO apryMEHTa, ONpPEIeNsATh CBOWCTBA
¢byHKuMu no e€ rpaduky.

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:

y=kix,y=x2,y=x3,y =[x, y = VX, ONHCHIBATH CBOMCTBA UMCIOBON (YHKIMH MO €&
rpaduKy.

K xoHmy oOyuenus B 9 KkJacce OOy4aroIIMHCS TMOJYYUT CIEAYIOUIME INpeAMETHbIE
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSOUYNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BoeimmonuaTe apudmernyeckue NEeUCTBUS C pPalMOHAIBHBIMHU YHCIIAMHU, COYETas YCTHbBIE U
MIMCBbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUUCIICHHS] C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxomuTh 3HaueHHs] CTEeNEeHEH ¢ LEeNbIMU MOKa3aTelsiMU U KOpPHEH, BBIYUCIATH 3HAYCHHS
YHCIJIOBBIX BBIPAXKEHUH.

OKpyTIsITh A€WCTBUTEIBHBIE YHCIIA, BBITOIHATh MPUKUAKY PE3ysIbTaTa BHIYMCIECHUH, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeElHbIE U KBaJpaTHbIE YPABHEHUSI, YPABHEHUS, CBOJAIINECS K HUM, IIPOCTEHIIINE
IpOOHO-pallOHANIbHBIE YPABHEHMS.

Pemarp cucreMpl OByX JMHEWHBIX ypaBHEHUH C JBYMsl NEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUI, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemrate TeKCTOBBIE 3a/1a4M adredpanyecKuM CIocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IByMs IIEpEMEHHBIMH.

IIpoBoauTh MpPOCTEHIINE UCCIIEIOBAHUS YPAaBHEHWM M CUCTEM ypaBHEHHUH, B TOM 4YHCIIE C
IIPUMEHEHHEM IpaU4ecKuX MpeAcTaBlIeHul (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIN CUCTEMA
YPaBHEHUN PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nMHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXkaThb peELICHUE
HEPABEHCTB Ha YHCJIOBOW MPSIMOM, 3allUChIBATh PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemarp cucTeMbl TUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINAE KBAJPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CUCTEMBbl HEPABEHCTB Ha YHCIOBOM MpPSIMOH, 3amHChIBATh
pEIIECHNE C TOMOILIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA P PELIEHUH Pa3IMYHBIX 3aad.



DOYyHKIUHA

Pacnio3naBath (pyHKIMHM M3ydeHHBIX BUIOB. [lOKa3bIBaTh CXEMAaTUYECKH PACIOJIOXKEHHE Ha
KOOPJIMHATHOM ITUIOCKOCTH rpa@uKoB GyHKIMHN Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢,
y = x3, y =X, y = |a|, B 3aBHCHMOCTH OT 3HaueHHil KOI(PHUIMEHTOB, OMUCHIBATH CBOICTBA
byHKIHIA.

Crpouth M u300paXkaTb CXEMaTUYECKH TpauKH KBAaJPAaTHYHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA IO UX IpaduKam.

Pacnio3naBath KBagpaTHuHy0 (QYHKIHIO MO (opMmyse, MPUBOAUTH MPUMEPHI KBAJAPATUYHBIX
(GyHKUMN U3 pealbHOM XKU3HU, GU3UKU, TEOMETPUH.

Yuci0BbIe MOCIe10BATEIbHOCTH U MPOrPeccuu

Pacnio3HaBaTh apu(METHUYECKYI0 U T'€OMETPHUYECKYIO MPOIPECCHM IPH pasHbIX CIIOCO0ax
3aJJaHHA.

BBINONHATE BBIYMCIEHUS C HCHOJBb30BaHHEM (OPMYJ N-ro 4ieHa apupMeTH4ecKoil u
TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4Ie€HbI OCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCIIEI0BATEILHOCTSIME, B TOM YHCIIE 3a7add U3
peanbHOM KU3HHU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanu KoaunuecTBo yacos DJIeKTPOHHBIE
h € pa3esioB u (undposbie
n/ Tem Bcer  Konrpoabnsl  IIpakTHyeck 06p(zll)£ OBAT eJ)'IbeI e
n IporpamMMb 0 e padoTsl ue padoTsl pecypesi
Hucna n bu6mmoreka [IOK
1 BRIAMCACHI. 25 1 https://m.edsoo.ru/7f415b
PammmonanbHbie 90
qpciia =
AnreGpaneck bubmuoreka [JOK
2 27 1 https://m.edsoo.ru/7f415b
1€ BBIPAKCHUS 90
VpasHerms i bubmuorexa [JOK
3 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bu6mmnoreka [JOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKIMH 90
ToBTopenye 1 bu6mmoreka [IOK
5 6 1 https://m.edsoo.ru/7f415b
00001IeHHE 90
OBIIEE
KOJMYECTBO
YACOB IIO 102 > 0
[TPOT'PAMME
8 KJIACC

Ne HaumenoBanme KoJsaunyecTBo 4yacoB JyieKTpOoHHBbIE (LM POBbLIE)



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90

n/n pa3aesioB U TeM Beero o0pa3oBaTe/ibHbIE PeCypPChI
NPOrpaMmbl
Anrebpanueckue
1 BBIPAKEHHUS. 15 bubnmoreka [JOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
JIpoOb
Y
2 BIfIIfIJI;II?:J?GHI/ISI 15 Bubmmoreka IIOK
) https://m.edsoo.ru/7f417af8
KBanparnbie KopHU
Yucna u
3 BBIYMCJICHHS. 7 bu6nuoreka [IOK
CreneHs ¢ EeIbIM https://m.edsoo.ru/7f417af8
II0Ka3aTesIeM
Anrebpanyeckue
4 BBIPAKEHHUSL. 5 bubnuotexa [HOK
KBanpartusiii https://m.edsoo.ru/7f417at8
TpEXUIICH
VYpaBHeHus u
5 HEPABEHCTBA. 15 bubmuoreka [JOK
KBanpatusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHUA U
6 HEPaBEHCTBA. 13 bubnmnorexka HOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUU
v
;| R
p i https://m.edsoo.ru/7f417af8
HepasencrBa
2 OYHKIHH. 5 bubmuoreka [IOK
OCHOBHbIE TOHATHS https://m.edsoo.ru/7f417af8
9 DyHKIUH. 9 bu6mmoreka [JOK
YucnoBbie QyHKIIUHA https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 6 bubmmoreka [LJOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

HaumenoBanue KoaudecTBO 9acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n PAICTIOB M TeM B o0pa3oBaTe/ibHbIE PeCypchbl
NMpOrpamMmbl cero
1 Yucna 1 BBIYUCIICHHUS. 15 bubmuoreka [JOK
JeicTBUTEIbHBIC YHCTIA https://m.edsoo.ru/7f419d08
YpaBHeHus u
’ HEPaBEHCTBA. 14 bubnuoreka [IOK
YpaBHeHUsI C OJTHOU https://m.edsoo.ru/7f419d08
MIEPEMEHHOMN
3 XS a;;elipii;d Cucrembl 14 bubmmorexa [JOK
P o4 https://m.edsoo.ru/7£419d08
YpaBHCHHIA
4 Xf anoncorsa. 16 bubmmorexa [JOK
P ' https://m.edsoo.ru/7£419d08
HepasencrBa
bu6mmoreka [IOK
> Dynxun 16 https:/m.edsoo.ru/7f419d08
6 YucioBsie 15 bu6mmoreka [JOK
MOCJIEI0BATCIIBHOCTH https://m.edsoo.ru/7f419d08
I1
7 R (;):g OI;IEZG’ 12 bubmuorexa [JOK
HHCHHC, . https://m.edsoo.ru/7f419d08
cucTeMaTu3alys 3HaHUI
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

PABOYAS IMTPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

IHHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OIMH M3 OCHOBHBIX DPAa3/elOB IIKOJBHOW MaTeMaTHKH, UMEIOIIUN CBOEH
[eNbl0  00eCTIeYnTh W3yYeHHWE CBOWCTB W pa3MepoB (UTYp, WX OTHONIEHWH H B3aWMHOE
pacrioyio’)keHue, ONMpaeTcs Ha JIOTUYECKYI0, JI0Ka3aTelbHYI0 JHHMIO. L[eHHOCTh wu3ydeHus
reoOMEeTpUM Ha YpOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs 3aKJIIOYAETCS B TOM, UYTO OOydaromuics
YYUTCAd TMPOBOAUTH HNOKA3ATCIBHBIC PACCYXIACHUA, CTPOUTH JIOTUYCCKUC YMO3AKIIIOYCHUA,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKACHHS M CTPOMTh KOHTPIPHMEPHl K JIOKHBIM, IPOBOJIHUTH
paccyKIeHHus «OT MPOTHBHOTO», OTIMYATh CBOMCTBA OT IMPHU3HAKOB, (HOPMYIHPOBATH OOpaTHbIC
YTBEPKICHHSL.


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Bropoii 1enpr0 U3ydeHHs] T€OMETPUU SIBIISIETCS MCIIOIB30BAHME €€ KaK MHCTPYMEHTa IIpU
PELICHNN KaK MaTeMaTU4YeCKUX, TaK U IMPAKTUYECKHUX 3a]a4, BCTPEUAIOUIUXCA B PEAJIbHON JKU3HM.
OOyuaromuiicss JOJDKEH HAyYUTHhCS ONPEAETHTbh TeOMETPUYECKYIO (HUrypy, OINHUCATh CIOBAaMHU
JAHHBIM 4epTEX WM PUCYHOK, HAHTH IUIOLIAa/b 3€MENbHOIO y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaka Ui aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpas, BBIUMCIMTEIbHAS JIMHUSA B M3ydeHUU reomerpuu. IIpm pemenun 3agau
IIPAKTUYECKOI0 XapakTepa OOy4aroIMHCS YYUTCS CTPOUTHh MATEMaTHUECKUE MOJIENM PEabHBIX
JKU3HEHHBIX CHUTyallMil, NPOBOJUTH BBIYUCICHHS W OLICHUBATH aJEKBAaTHOCTH IIOJIyYEHHOIO
pe3yJibTarta.

KpaiiHe BaxHO MNOTYEPKUBATH CBA3M T'€OMETPUM C JPYTMMHU Y4YeOHBIMU IpeAMETaMH,
MOTHBHPOBATh UCIIOJIB30BaTh ONPEIEICHUS TEOMETPUIECKUX (PUTYp U MOHATUH, JEMOHCTPUPOBATH
IIPUMEHEHHE MOJYYEHHBIX YMEHUH B pU3UKE U TEXHUKE. DTH CBSI3U Haubosee SpKO BUJHBI B TEMAX
«Bekropel», «Tpuronomerpuueckue CcooTHoOmEeHUs», «Merox koopauHat» u  «Teopema
[Tudaropa.

Vuebnsiii kypc «['eomMeTpus» BKIIOYACT CJCAYIOIIME OCHOBHBIC Pa3/IeNbl COJIEPIKAHUS:
«I"'eomerpuueckue GUrypsl 1 UX CBOMCTBa», «M3MepeHre reoMeTpUUECKUX BETHUUHY, «JleKapTOBbI
KOOPAMHATHI Ha TUIOCKOCTHY, «BekTopbi», «/IBmKeHus miockocTny, «I[IpeodbpazoBanus mompodus.

Ha uzyuenue yueGHoro kypca «I'eomerpusi» orBoautcs 291 yaca: B 7 kiacce — 68 yacos (2
yaca B Hezenlo), B 8 kiacce — 85 yacoB (2,5 yaca B Henenio), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Havanenele mnonstus reoMmerpuu. Touka, mpsmas, OTpPe30K, Jyd. Yros. Buael yrios.
Beprukanbable 1 cMexHBbIe Yribl. buccekrpuca yrina. Jlomanas, mHoroyrossHuk. [lapannensHocts
U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHbBIE CBOWCTBA OCEBOM cummeTpuu. [Ipumepsl cuMMeTpuu B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHUS C NMMOMOLIBIO LHUPKYJISA U JWHEHKH. TpeyronpHuk. Beicora, mennana,
OHMCCEeKTpuca, MX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa ¥ TpU3HAKKM pPaBHOOEIPEHHOro TpeyroibHuUKa. [Ipu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKK NapaJuIeNIbHBIX NpsMbIX. CyMMa yIiloB TPEYroJibHUKA. BHEIIHNE yIiTbl
TPEYTOJIbHUKA.

[IpssMoyronbHeIi  TpeyroiabHUK. CBOHCTBO MEIWAHBl NPSIMOYIOJBHOIO TPEYTOJIBHUKA,
NpOBEAEHHOW K TUNOTeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX  TPEYTOJIBHUKOB.
[IpssMOyTONBHBIN TPEYTOJNBHUK € YII0oM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OoJIbIIeM yriie U OoJibleil cTopoHe TpeyrojdbHuKa. [leprnenaukynsp 1 HaKJIOHHas.

I'eomerpuueckoe MecTo To4YeK. buccexkrpuca yria u cepeuHHBIN NEPIECHAUKYIIAP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJla ¥ IUaMETP, UX CBOWCTBA. B3auMHOE pacnoyiokeHne OKPYKHOCTH
u npsimoit. KacaTenbHas u cexymiasi K okpyHocTU. OKpy>KHOCTh, BOMCAaHHAs B yroj. Bnucanuas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KVIACC



UYerslpéxyronpuuku. llapamnenorpamm, ero mnpusHaku M cBoWcTBa. YacTHble ciaydau
napajuiesiorpaMmMoB  (IPSIMOYTOJIbHUK, POMO, KBajapaT), MX NpPU3HAKM M CBOWMCTBa. Tparenus,
paBHOOOKas Tpareuus, €€ cBONCTBa U Npu3Haku. [IpsimoyronbHas Tpaneuus.

Meton ynsocuust Menuansl. llentpanbHas cummerpus. Teopema daneca u Teopema o
IIPOINIOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue MMHUM TPEYroibHUKA U Tpanenuu. LleHTp Macc TpeyroybHuKa.

[Tomobue TpeyronbHUKOB, Kod(ddummeHT momobus. IlpusHaku mogo0usT TPEyroJLHUKOB.
ITpumeneHne nogo0us MpH pelICHUH IPAKTUYECKUX 3a/1ad.

CpoiicTBa muiomazei reomerpudeckux ¢uryp. Popmynsl A IUIOMAAW TPEYrojbHHKA,
napasiesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IaAe Mo100HBIX GUryp.

Brruncnenue miuomaaei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToOl Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npakTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yrja MpsSMOYIOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpalIbHBIE YIUIBI, YTOJ MEXIY KAacaTelbHOW M XOpPAOW. YTIBI MEXKIY
XOpAAaMH M CEKyIIMMH. BrimcaHHble U ONMCAHHbBIE YETHIPEXYrOJbHUKH. B3aumMHOe pacnosoxeHue
IBYyX okpyxHocTeil. Kacanue okpyxHocTeit. OOuie kacaTeabHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yriaos ot 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenne TpeyronpHuKoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Perienne npakTudeckux
3aJ1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue nogodus. Ilogo61e cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 Npou3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJlpaTe KacaTeIbHOMU.

BekTtop, nanmuHa (MOAydb) BEKTOpa, COHANpPABICHHbIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUd Haj
BEeKTOpaMmH. Pa3znoxeHue BeKkTOopa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatbl BeKTOpa.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JUUIS HAXO0XKJIEHUS JIJIUH U yTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTU. Y paBHEHUS MPSIMON M OKPY>KHOCTH B KOOpJAMHATAX,
IIepeceyeHre OKPYKHOCTEH U NPSIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHHUKHU. [[MHA OKpYyKHOCTH. ['pagycHas W paauiaHHas Mepa yria,
BBIUHCIIEHHE JUIMH OyT OKpy>kHOCTeH. [lnomanp kpyra, cektopa, cerMeHTa.

JIBU>KeHUsI MIIOCKOCTH M BHYTPEHHUE CUMMETPUU (QUTYp (RJIeMEHTapHbIE MpEeACTaBICHUs).
[TapamtensHblil iepenoc. I1oBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHUS TpOrpamMMmbl y4eOHOro Kypca «l'eomeTpus»
XapaKTEePU3YOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpECA K IPOLUIOMY U HACTOSLIEMY POCCUICKON MaTEMaTUKH, LICHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSM POCCHIUCKMX MATEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
K UCIIOJIb30BAHUIO 3TUX JTIOCTHXKEHUH B IPYTrUX HAayKaX U MPUKIATHBIX cepax;

2) rpa:kKI1aHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEM TpakKJaHWHA M peald3alld ero IMpas,
MIPEJICTABIICHHEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHA,
MpoLEaYyp TPakIaHCKOTO olmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BA)KHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOT0;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7ad MaTeMaTU4yecKOu
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTHMYE€CKOr0 O0Opa30BaHUsl HA MPOTSHKEHHH BCEH
KU3HU TSI YCTIEITHOW MPOQECCHOHANBHON NESTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HaHHBIM BBIOOPOM U MOCTPOCHUEM MHIUBUAYATHHON TPAEKTOPUU 00pa30BaHUS U KM3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCMIUTAHME:

CIOCOOHOCTBIO K OMOIMOHATBHOMY M JCTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1ay, pelIeHUH, pacCyKJIeHU, YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpUEHTAIIMEe B JESITEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOABI U OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOM HayKh Kak cQepbl YeTOBEYECKOW MACSITEIBHOCTH, JTAloB €€ pa3BUTHS W
3HAQUUMOCTHU JIJISl Pa3BUTUS LIUBUIM3ALIMM, OBIAJCHUEM SI3bIKOM MAaTeMaTUKU U MAaTeMaTHYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHpaA, OBJIAJCHUEM TMPOCTECHIIMMH  HaBbIKAMHU
HCCIIEA0BATENIbCKON NeITeIbHOCTH;

6) pusnyeckoe BocnuTanue, popMmupoBaHHe KYyJIbTYPbI 310POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TIPUMEHSATh MaTEeMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEIACHUS
3I0pOBOTO 00pasa >XU3HHU (30pOBOE MHUTAaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUNA M OTHABIXA,
perynspHas (u3uyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3Ko0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIlNEe Ha MPUMEHEHHE MAaTeMaTHYeCKMX 3HAHWH IS PEUIeHUs 3aj]ad B 00JacTu
COXPAaHHOCTH OKpPYKAaIOIIEW Cpelpl, IUIAHUPOBAHUS TMOCTYIKOB M OLIEHKM HX BO3MOYKHBIX
MOCIEACTBUM ISl OKPYXKAIOIIeH Cpenbl, OCO3HAHMEM TJI00ATBHOTO XapaKTepa SKOJOTHYECKHX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTauns K U3MEHAIUMCS YCJIOBUSIM COLMATbHOM M NPUPOAHOM Cpebl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHUSIX HEOIPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATENbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYrHX
moael, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM W KOMIIETEHIMH W3
OTbITA JPYTHUX;



HE00X0IMMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAHHI, B TOM 4YHcie (GopMynHpoBaTh UICH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIHIO
KaK BbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHUPOBaTh MNPUHUMAEMble pEIICHUs M JeUCTBUA,
(bopMyIHpOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jlornueckue aeiicTBUA:

® BBIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOLICHHM MEXAY MOHATUSIMH, (POPMYIHpOBATH OIpEAeTeHHUs TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAINU, OCHOBAHUS IJisi 0000IIeHUs U
CpPaBHEHUsI, KPUTEPUHU TIPOBOJUMOTO aHAIIH3A;

® BOCIPHUHHUMATH, (POPMYIHUPOBaTH M MPEOOPA3OBHIBATH CYKICHHS: YTBEPAMTEIbHBIC U
OTpI/IIIaTCJII)HBIG, CANHUYHBIC, YaCTHBIC 1 O6HII/IC, YCJIOBHI)IG;

® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTUBOPEYHS B (pakTax,
NaHHBIX, HAONIOJCHUAX U YTBEPKICHUSX, IMpeajaratb KPUTEPUU IS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX WU WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHI 110 aHAJIOTHH;

e pa3buparh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIACHHH (MpsSMble U OT IPOTHUBHOIO),
HpOBOI[I/ITI) CaMOCTOSTCIIBHO HECIOXHBIC O0KA3aTCJIbCTBA MATCMATHYCCKUX (1)aKTOB,
BBICTpauWBaTh aApPryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKJICHUS,

e BBIOMpATH CrIOCO0 pereHus yaeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HAOOJIEE MOIXOAIINN ¢ YUETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciegoBarejibCKkue 1eCTBUS:

® ICIIOJIB30BATh BOIPOCHI KaK HCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUA, (DOPMYIHPOBAThH
BONIPOCHI, (UKCHPYIOIIAE MPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOSATEIBHO YCTaHABIUBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE,

® IPOBOJUTH II0 CAMOCTOSTEIHLHO COCTABICHHOMY IUIaHY HECJIOXHBIA DKCIIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNUE 0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOTO OOBEKTa,
3aBHCHMOCTEN 0OBEKTOB MEXIY COOOI;

® CaMOCTOSTEIBHO (POPMYJIUPOBATH OOOOIICHHSI W BBIBOJBI 110 PE3yJIbTaTaM IPOBEIEHHOTO
HAOJTIOJICHUsSI, WCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TIOJYYEHHBIX pPE3yIbTaTOB,
BBIBOZIOB Y 000OILEHNUIH;

L] HpOFHOSI/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie npouecca, a TAaKXX€ BBIABUI'aTb HpC}IHOJ’IO)KCHI/ISI 0
ero pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ undopmanmeii:

® BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTHh MH(OpPMAIUU, JAHHBIX, HEOOXOMUMBIX IS
peIeHus 3a1a4u;

e BHIOMpATh, AaHATU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALUIO
Pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

e BpIOMpaTh (GopMy mpencraBieHUs HWHGOPMAIMH W WLTIOCTPUPOBATH pEIlaeMble 3aayuu
cXeMaMH, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHALUAMU;



OLICHUBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WIH
chOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCHPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH M LIEISIMHU
oO1IeHHUs], SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pEIIeHHUS 3aadd, KOMMEHTHPOBATHh IMOTYYCHHBIN
pe3yInbTarT;

B Xo0ze 00CYXJEHHUs 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl, MPOOIEMBI,
pemaeMoi 3a7auu, BBICKA3bIBaTh HJICH, HAICJIEHHBIC HAa TOUCK PELICHHUS, COMOCTABIAThH
CBOM CYXJICHHUSA C CY)KIEHHUSMHU JPYTUX yYACTHUKOB JAMANIOra, OOHApYXUBATh pa3inyuue U
CXOJICTBO TIO3WIMH, B KOpPpeKTHOW Qopme (opMynupoBaTh pa3HOTIACUs, CBOHU
BO3PaKECHUS,

MIPEJICTaBIATh PE3YyJIbTaThl PEIICHUs 3a/Jayd, SKCIEPUMEHTA, HUCCIIEJJOBAHMsS, IMPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3agad MpPE3eHTAUH U
0COOCHHOCTEH ayAuTOpUH;

MMOHUMATh W WCIOJB30BaTh NMPEUMYINECTBA KOMAHAHONW W WHIWBHIYaTbHOW pPabOTHI MPH
pelIeHNN y4eOHBIX MaTEMaTHICCKHX 33]1aY;

MPUHUMATh I€JIb COBMECTHOW J[€ATENbHOCTH, IJIAHHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacpenesaTh BUABI padOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC W PE3yIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNINOBBIX (hopmax paboThl (00CykJeHus, 0OOMEH MHEHHMSIMH, MO3IOBbIE
IITYPMBI ¥ JIPYTHE), BBITOJHATH CBOIO YacTh paOOThl U KOOPAWHHPOBATH CBOU JICHCTBUS C
JIPYTUMHU 4JieHAaMH KOMaH[bI, OLIEHUBATh KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO
KpuTepusiM, cHOpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbLIC y‘leﬁl—lble JelcTBUA

Camoopranu3anmusi:

CaMOCTOSITENIHO COCTaBIIATh IUIAH, AJITOPUTM PELeHHs 337a4M (MM €ro 4acTh), BEIOUpATh
Croco0 pemeHuss ¢ Y4€TOM HMEIOIIHUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpPMAaLIUU.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3ysibTaTta pelieHHs
MaTeMaTHIEeCKOM 3a1a9H;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTHh IIPH DPELIEHUHU 3a/ladd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HaMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE€3y/bTaTa JIEATEIbHOCTH IIOCTABIEHHOM IE€NM M YCIOBHSIM,
OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHIKEHHS 1M, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyeHuss B 7 KJjacce OOydYalOIIMICS TOJYyYUT CIEAYIONIME TPEIMETHBIC

pe3ybTaThl:

PacrioznaBaTth  M3yueHHBIE TeoMmMeTpuueckue GUrypbl, ONpEeNelsiTh HUX  B3aUMHOE

pacrioyio’keHue, n300paxkaTb reoMeTpHUecKue (PUryphl, BHIIOIHATh YEPTEIKHU 110 YCIOBHUIO 3a/1a4H.
W3MepsATh NMHEHWHBIE W YIVIOBBIE BEIWYMHBL. PemraTe 3amaud Ha BBIYMCIICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.



Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH IMPEIMETOB B PEaTbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTs pasMepsl ’TUX 0OBEKTOB IO MOPSIKY BETHYUHBI.

CTpouTh 4epTeKU K TEOMETPHUUECKUM 3a/1adaM.

[Tosib30BaThCs IpU3HAKAMHU PaBEHCTBA TPEYIOJIbHUKOB, UCIIOJIB30BATh IPU3HAKU U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a]1a4.

[IpoBOAUTD JTOTUYECKUE PACCYNACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[lonb30BaTbcs MpU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYroJbHUKOB, CBOHCTBOM
MeIMaHbl, NPOBEAEHHOM K THUIIOTEHY3€ IMPSIMOYTOJIBHOIO TPEYrOJbHUKA, B  PELICHUU
reOMEeTPUUYECKUX 3a7au.

OmnpenensaTe MapavieIbHOCTh TPSMBIX C TOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymas. OnpeaensaTs MapaieIbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IMpsIMOM.

Pemars 3a1aun Ha kiieT4aroil Oymare.

[IpoBOAUTHL BBIUMCIEHUS W HAXOJUTh YMCIOBbIE WU OYKBEHHbIE 3HAYEHHUS YIJIOB B
TeOMETPUUYECKUX 3aJa4ax C UCHOJIb30BAaHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJILHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHNUHU ABYX MapajlIeIbHbIX MPSAMBIX cekyiled. PemaTth
MIPAKTUYECKHE 3a/1a4l Ha HAXO0XJACHUE YTJIOB.

Bnanerb noHsATHEM T€OMETPUYECKOTO MECTA TOUYEK. YMETh OINpPEAEATh OUCCEKTPUCY yIia U
CepeIMHHBINA MEPIICHIUKYISAP K OTPE3KY KaKk FeOMETPHUUECKHE MECTa TOUECK.

@opMyIMpOBaTh OINpPENEICHUS] OKPYXKHOCTM M Kpyra, XOopAbl M JUaMeTpa OKPYKHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILIEHUU 3a7ay.

Bnagers moHSTHEM ONKCAaHHOM OKOJIO TPEYTroJbHHKA OKPYXHOCTH, YMETh HAaxOIuTh €€
ueHtp. Ilosnp3oBaThest pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA MEPECcEeKatoTCsi B
OJTHOM TOYKE, U O TOM, YTO CEpEIMHHBbIE MEPHEHAUKYISIPHl K CTOPOHAaM TpPEyrojbHHKa
IIEPECEKAIOTCS B OJJHOU TOUKE.

Brmagete noHATHMEM — KacaTeNbHOM K OKPYXKHOCTHM, IIOJIb30BaTbCsd  TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHON U pajuyca, MIPOBEAEHHOTO K TOUKE KacaHus.

Ilonp30BaTbcd  NMPOCTEHIIMMH  T€OMETPUYECKMMH  HEPABEHCTBAMM, IIOHUMAaThb  HX
MIPAKTUYECKUI CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE MIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K xonmy oOydyeHuss B 8 Kkiacce o0OydyaroImMiiCsS TMOJYyYUT CIENYIONIME TPEIMETHbBIC
pE3yJIBTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJBHUKOB, HX OJEMEHTHI, IOJb30BaThCA UX
CBOMCTBAMM TP PELIEHUH F€OMETPUUECKUX 3a]au.

[IpuMeHsTH CBOICTBA TOUKH MEpecedeHus] MeuaH TPEeYrojbHUKa (LIEHTPa Macc) B pEHIeHUN
3a1ad.

Brnagets nonsiTueM cpeqHei JIMHUU TPEYTroJIbHUKA U Tpaneuy, IPUMEHSITh X CBONCTBA IPU
pemieHnn reomeTpuueckux 3azad. [lomb3oBatbest  Teopemoit  Paneca U TeopemMoH O
MIPOIMOPLMOHANIBHBIX OTPE3KAaX, MPUMEHSATh UX IS PeLIeHUs IPaKTUUECKUX 3a1a4.

[TpuMeHATH MPU3HAKH [TOJJOOUS TPEYTOJIbHUKOB B PEIIEHUH FEOMETPUUECKUX 3a]1ay.

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reOMETpUUECKUX M MPAKTUYECKUX 3a/1ad.
CrpouTh MaTeMaTU4eCKyl0 MOJEIb B IPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO JAENaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Bnagerp NOHATHAMM CHHYyCa, KOCHMHYCAa M TaHI'€HCAa OCTpPOro yrjia MpsSMOYIOJbHOIO
TpeyrojabHuKa. [101b30BaThCS TUMU MOHATUSIMH JUISI PEIICHUS TPAKTUUYECKUX 3ajau.

Bbruucnare (pa3nuuHbIMUA CIIOCOOaMH) TUIOIIAAb TPEYTObHUKA U IUIOMIAd MHOTOYTOJIBHBIX
¢buryp (monb3ysch, rie HEOOXOAUMO, KaabKylsTOpoMm). [IpUMEHSTh MOJydYeHHBIE YMEHHS B
IIPaKTUYECKUX 3aJadax.



Bnanerp NOHATHAMH BIOUCAHHOTO M LEHTPAJIBHOIO YIJIA, HCIOJIb30BaThb TEOPEMBI O
BITMCAHHBIX YIJIaX, yIJIaX MEXIY XOpJAaMu (CeKYIIMMHU) U yIiie MEeX1y KacaTelIbHOU U XOpAoH mpu
peLIeHUH F€OMETPUUECKUX 3ajiau.

Brnanerr MOHSATHEM OMMCAHHOTO YETHIPEXYrOJbHUKA, NMPUMEHATh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOJbHUKA IPU PEIICHUH 3a/1a4.

[IpuMeHsATh MOJydYeHHBIE 3HAHUS Ha TMPAKTHKE — CTPOUTh MaTEMAaTUYECKHE MOJENU s
3aJa4 peaJlbHOM *KM3HU U NPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MIPUMEHEHHEM IOJ00US U
TPUTOHOMETPHUH (TI0JIB3YSCh, T1Ie HEOOXOIMMO, KAbKYISTOPOM).

K xoHmy oOyuenus B 9 kJacce oOy4yaroIIMHCS MOJYYUT CIEAYIOLUIME MpeAMETHbIE
PE3YJIbTAThI:

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C UX ITOMOILBIO PA3IUYHBIE
AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOJbHBIX TPEYrOJIbHHUKOBY).
HaxoauTs (¢ IOMOLIBIO KAJIBKYJIATOPA) JJIMHBI U YTJIbI 4711 HETAOJUYHBIX 3HAUCHU.

[Tonmp30Batbess (opMynamMyu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKIECTBOM
JUIs1 HAXOKIEHUSI COOTHOILIEHUHM MEXTy TPUTOHOMETPUYECKMMHU BEINYMHAMH.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB JUIS HAXOXXICHHS PA3JIUYHBIX DJIEMEHTOB
TPEYToJIbHUKA («pelIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PEIIEHUH F€OMETPHUUECKUX 3aau.

Brnaners moHATHAMHU TpeoOpa3zoBaHMS TOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb3oBaThest cBOicTBaMU MOAOOMS MPOM3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JIMHBI U
HAXOJUTh YIWIbl y monoOHbIX ¢uryp. [IpuMeHsTs cBoiicTBa MOJOOMS B MPAKTUYECKHX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKpPY’KaIOIIEM MHpE.

[Tonp30BaThess TeOpeMaMH O MPOM3BEACHUH OTPE3KOB XOPI, O IMPOU3BEICHUU OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOM.

[Tonmp30BaTbCst BEKTOpaMH, TIOHUMATh MX T€OMETPHUECKUI 1 (PU3HMUECKUI CMBICH, TPUMEHSTh
UX B PEUICHUU T'€OMETPHUYECKUX M (pu3Mueckux 3anad. [IpUMeHSATh CKalspHOE MPOU3BEICHUE
BEKTOPOB ISt HAXOXKJICHHSI UTUH U YTJIOB.

[Tonmp30BaTbcsi METOAOM KOOpPIMHAT HA IUIOCKOCTH, TPHUMEHSATh €ro B  pEIICHUH
TeOMETPHUECKUX U MPAKTHYECKUX 3a]1ay.

BnaneTr MOHATHUSMHU TPAaBHIBHOTO MHOTOYTOJIBHWKA, UIMHBI OKPYXHOCTH, JJIUHBI TyT'H
OKPY)KHOCTH M PaJUaHHOW Mephl yIJla, yMETh BBIUUCIATH IUJIOLIAJb Kpyra M €ro wyacrte.
[TpuMeHSTH MOJTydYeHHbIE YMEHHUS B TIPAKTUYECKUX 3aauax.

HaxonuTe ocu (WM LEHTPBI) CUMMETPUU (QUTYp, MPUMEHSATh [BHKEHHUS IUIOCKOCTH B
MIPOCTEUIINX CITydasix.

[IpuMeHATH MOJydyeHHbIE 3HAHUS Ha IMPAKTHKE — CTPOUTh MaTeMaTWYecKHe MOJENU s
3aJad peaylbHOW KU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHHS C MMPUMEHEHHEM OO0 U
TPUTOHOMETPUUYECKHUX (PYHKLUH (ITOJB3YSICh, TJI€ HEOOXOJUMO, KAbKYISATOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Haumenopanue Komriectno JyekTpoHHbIE (HU(PPOBBIE)
Nen/m  pasmenoB u TeM 4acoB p nu@p
o0pa3oBaTe/bHbIE Pecypchl
MPOrpaMMbI Bcero
IIpocreiimue
| emmemsdmn L pmor oK
' https://m.edsoo.ru/7f415e2e
N3mepenne

TCOMCTPHUUYCCKUX BCIIMYINH


https://m.edsoo.ru/7f415e2e

bubmuoreka [JOK

2 Tpeyrobuuku 22 https://m.edsoo.ru/7f415e2e
3 I;Iap;gﬂe?:;e HPAMBIC, 14 bubnmoreka [JOK
yMMa YT https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
4 ?GKCI))I\?I]?TH?/I(‘:;}JCII;II/IILPW 14 BuGmmorexa LIOK
p https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [ToBTopenue, 0600IEHNE 4 bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB 63
1O ITPOI'PAMME
8 KJIACC
HaumenoBanue KosaunyecTBo 4yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n PAICTOB M TEM Bcer o0pa3oBaTe/ibHbIE PeCypChl
MPOrpaMMbl cero
N bu6mmorexa [IOK
! HeThIpeXyroibHHKH 12 https://m.edsoo.ru/7f417e18
Teopema ®aneca u
2 Ee(Z)I;IeOMa I(/)IOHaJ'IBHI)IX 15 Enbmiorexa LTOK
p Pl https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJo0HbIe
TPEYTOJIbHUKHU
ITnomans. Haxoxnenue
Iomanen
3 TPEYrOJIbHUKOB U 14 bub6nuorexa [IOK
MHOTOYTOJIBHBIX (pUryp. https://m.edsoo.ru/7f417¢18
ITmomaan mogqo0HBIX
¢duryp
4 Teopema IIudaropa n 10 bubnnoreka [JOK
Hayaja TPUTOHOMETPUUA https://m.edsoo.ru/7f417e18
VYTIBl B OKpYKHOCTH.
Brnucannsie u
5 2E;I;algzmeoﬂbHHKH 13 bubmmorexa LIOK
pexyT ) https://m.edsoo.ru/7f417¢18
KacarenbHbie K
okpyxkHocTu. Kacanue
OKPYKHOCTEH
6 [ToBTOpEHME, 4 bub6mmoreka [JOK
000011IeH1E 3HAHUI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

HaunmeHnoBanme KoJsmnuecTBo 4acos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n PA3NCIIOB | TEM Beero o0pa3oBaTe/ibHbIE pecypchbl
NPOrpamMMbl
Tpuronomerpus.

1 TeopeMbl KOCUHYCOB 16 bubnmoreka [JOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al12c
TPEYTrOJIbHUKOB
[IpeobpazoBanue
noao0us.

bu6mmoreka [IOK

2 Merputieckue 10 https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPYKHOCTH

bubmuorexa [JOK

3 Bexropsl 12 https://m.edsoo.ru/7f41al2c
JlexapToBsI

4 KOOPJAMHATHI Ha 9 bubmiorexa LIOK
LIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.

5 JlnvHa OKpY>KHOCTH 3 bubnuorexa [JOK
U TJI0LIAAb Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue
TIoniagen

6 JIBrkeHus 6 bubnunoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

7 000011IcHNE, 7 bu6mmoreka [JOK
cucreMaTrul3anusa https://m.edsoo.ru/7f41al2c
3HAHUU

OBIIEE KOJIMYECTBO 63
YACOB I10 [TIPOI'PAMME

PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA» B 7-9 KIIACCAX

IHHOACHUTEJIBHAA 3AIINCKA

B coBpemenHOM 1M(pOBOM MHUpPE BEPOATHOCTh U CTATHUCTHUKA MPHOOPETAIOT BCE OONBILIYIO
3HAYUMOCTbh, KaK C TOYKH 3PEHHS NPAKTHUECKHUX IPUIOKEHHH, TaK U MX POJIH B 0Opa30BaHUH,
HEOOXOMMOM KaX/IOMy uelnoBeKy. Bospacraer umcio mpodeccuil, mpu OBIAJAEHUU KOTOPHIMHU
TpebyeTcst xopomras 6a30Bast OJArOTOBKA B 00JIACTH BEPOSITHOCTH U CTATHCTHKH, TaKas MOATOTOBKA
Ba)KHA JJI51 IPOJIOJKEHUST 00pa30BaHMs U ISl YCIIEITHOM MPOo(ecCHOHANBHOM Kaphephl.

Kaxp1it 4eoBeK MOCTOSIHHO MPHUHUMAET PEIICHNs] Ha OCHOBE MMEIOLINXCS Y HEro JaHHBIX.
A nns 000CHOBAaHHOTO TPUHATHUS PEIICHUS B YCIOBHIX HEIOCTAaTKa MM M30bITKa MH(pOpManuu


https://m.edsoo.ru/7f41a12c
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HEOO0XOAMMO B TOM 4YHCIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHYECKOE
MBIILIIEHHE.

VIMeHHO 1O3TOMY OCTpPO BCTala HEOOXOAUMOCTh C(HOPMHPOBATHE Yy OOyUYarOLIMXCS
(YHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0s1 B KAUeCTBE HEOTHEMIIEMOM COCTaBIIAIOLICH
YMEHHE BOCIPUHUMATh M KPUTUYECKU AHAIM3MPOBATH MH(GOPMAIMIO, INPEACTAaBIECHHYIO B
pa3nuyHbIX (opMax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTUX pPEaJbHBIX MPOIECCOB H
3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEHUIIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMU NMPUHIUIIAMU cOOpa, aHAIM3a U MPEICTaBICHUS
JAHHBIX M3 pa3IMYHbIX cdep XKU3HU oOlLlecTBa M rocyJapcTBa IpHOOLIaeT oOydaromuxcs K
OOIIECTBEHHBIM HHTEpecaM. V3ydeHne OCHOB KOMOWHATOPHKH pPa3BUBACT HABBIKA OpPTaHU3ALUHU
nepebopa M MoJcuéTa 4YMcCiIa BapUaHTOB, B TOM YHCIIE B NPUKIAAHBIX 3ajadyax. 3HAKOMCTBO C
OCHOBAaMH T€OPHUHU TpadoB CO31aET MaTEMATHIECKUA (hyHIAMEHT 7151 POPMHUPOBAHUS KOMITETCHIINH
B oOsiacT MHGOPMATUKU U LUGPOBBIX TexHONOTUH. [Ipy M3ydyeHUM CTATUCTHKU U BEPOSITHOCTU
00OramarTcsl MPeACTaBIeHUsT O0yJarOMUXCsl O COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro
uccieioBaHusl, GopMHUPYETCsl MOHUMAHNE POJIM CTATUCTUKU KaK MCTOYHHUKA COLMAIbHO 3HAUUMOMN
nHGOPMAIINY ¥ 3aKJIAIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTrBercTBUM C JaHHBIMM LEISIMU B CTPYKType HpOrpaMMbl YdeOHOro Kypca
«BeposiTHOCT M CTAaTUCTHKA» OCHOBHOIO OOILIEro o0pa3oBaHMs BBIIEIEHBI CIEAYIOLIUE
cojiepkaresbHO-MeTouueckue JuHum: «lIpeacraBneHne NaHHBIX U OMMCATeNbHAs CTaTUCTHKAY,
«BeposaTHOCTY, «DNeMEeHTh KOMOMHATOPHKHY, «BBeneHne B Teopuio rpadosy.

Copepxanune nuHuM «lIpeacraBieHue MAaHHBIX M OIUCATENIbHAs CTATUCTHKA» CIY)KUT
OCHOBOI 11 (OpPMHUPOBAHUS HABBIKOB paOOTHl ¢ MH(pOpMalued: OT YTEHHs U HMHTEpHpEeTaluu
uHbopMalMK, MpPEACTaBICHHOM B TalnMuax, Ha JauarpaMMax u rpadukax, g0 cbopa,
MIPE/ICTAaBICHMS U aHaIM3a JaHHBIX C MCIIOJIb30BAHUEM CTaTUCTHUECKUX XapaKTEPUCTHK CPEIHUX U
pacceuBanus. PaboTas c AaHHBIMH, OOydarolMecs YYarcsi CUYMTHIBATh W WHTEPIPETHPOBATH
JTaHHbIE, BBIIBUTaTh, apTYMEHTUPOBATh U KPUTHUKOBATH NMPOCTEUIINE TUIIOTE3bl, PA3MBILUIATh HaJl
(akTopaMy, BBI3BIBAIOIIMMHM W3MEHUMBOCTb, U OILICHMBATh WX BIIMSHHE Ha paccMaTpuUBaeMble
BEJIMYMHBI U IIPOLIECCHI.

NHTynTneHOE [IPECTaBICHUE 0 Clly4yalHON U3MEHYUBOCTH, UCCIIEJOBAHNUE
3aKOHOMEPHOCTEM M TEHJECHIMHM CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOW MJIs M3Yy4YEHHUS TEOpUU
BepoATHOCTEH. boiblloe 3HaYeHHE HMEIOT MPaKTUYECKHE 3aJaHHsl, B YACTHOCTH OIBITHI C
KJIACCUYECKHMH BEPOSITHOCTHBIMUA MOJIETISIMHU.

[ToHsiTHE BEpOATHOCTH BBOJAUTCSA Kak Mepa MpaBAOINoaoOus ciydaiiHoro coobitus. [Ipu
M3yYeHUH Y4eOHOro Kypca oOydarommecss 3HaKOMSTCS C MPOCTEHIIMMM METOJaMH BBIYHMCICHUS
BEPOATHOCTEN B CIydyalHBIX SKCIEPUMEHTaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU HCXOJAMU,
BEPOSTHOCTHBIMH 3aKOHAMH, TO3BOJISIOIIMMHU CTaBUTh W pemiath Oojiee CIOXKHBIE 3agadd. B
y4eOHBI KypC BXOJAT HayallbHbIE NPEJCTaBICHHUS O CIy4yalHBIX BEIMYMHAX U UX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOLIUXCSI C MHOKECTBAMHU U
OCHOBHBIMM OII€pallisIMU HaJ MHOXXECTBaMHU, pPacCMaTPUBAIOTCS IPUMEPHI NPUMEHEHUS UL
pelieHrs 3aJay, a TaKKe MCIONb30BaHUs B JPYTMX MaTeMaTHMUeCKUX Kypcax U y4eOHBIX
IIpeIMeTax.

B 7-9 knaccax uzyvaercs yueOHbIH Kypc «BeposTHOCTb U CTAaTUCTUKA», B KOTOPBIN BXOJISAT
pasnensl: «llpeacraBieHne AaHHBIX M ONUCATENbHAs CTATUCTHKA», «BeposTHOCTB», «DJIEMEHTHI
KOMOWHATOpHUKNY, «BBeaeHue B Teoputo rpadosy.

Ha u3ydenue yueOHoro kypca «BeposaTHocTh U cTaTUCTHKa» oTBoauTcsa 102 yaca: B 7 kiacce
— 34 gaca (1 gac B Heento), B 8 kiacce — 34 vaca (1 gac B Hegeno), B 9 kitacce — 34 gaca (1 gac B
HEJIEITIO).

COJAEP/KAHUE OBYYEHUA



7 KJIACC

[IpencraBnenue TaHHBIX B BUZAE TaONUL, AUAarpamMm, rpaukoB. 3amoiHeHue Tadiul, YTeHne
Y TIOCTPOEHUE JAuarpamMM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYroBbiX). UTeHue rpad)ukoB peaabHbIX
nporeccoB. M3Bneuenne nHGOpMauy U3 JuarpaMM M TaOJIUI, UCIOIb30BaHUE U MHTEPIIPETALIUSI
JTAHHDIX.

OmnwucarenpHas CTaTHCTUKA: cpenHee apu(mMeTrHyeckoe, MeauaHa, pasMax, HauOoJbllee U
HauMeHbIIee 3HaYeHUsI Habopa YMCIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHYUBOCTH.

Cray4aiiHplid 9KcriepuMeHT (OmBIT) M citydaiiHoe coObite. BepositHocTh M yactora. Poib
MaJOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITHI B Mpupoae U B obOmiectBe. MoHeTa u
UrpalibHasi KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepuinHbl. Yncno pédep U cymMMapHasi CTENEHb BEPIIHH.
[IpencraBnenue o cBszHoctu rpada. Llenu u muxiet. [Tytu B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBnenne 06 opueHTHpOBaHHOM rpade. Pemenue 3aaau ¢ momoriso rpados.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJE TAOJIUI, TUarpaMM, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXXECTBa, MOJMHOXecTBo. Ormnepauuud HaJ MHOXECTBAMU:
oObenMHEHME, TepecedeHue, gomnoiaHeHue. CBoHCTBa  omepauuii  HaJ  MHOXECTBaMH:
IIEPEMECTUTENBHOE,  COYETATENbHOE,  pacHpelNeNuTeNbHOe,  BKIOYeHHs.  Vcmosb3oBaHue
rpadUyecKoro MmpeJCcTaBiICHUs] MHOXKECTB Ul ONUCAHUS pealibHBIX IMPOLIECCOB U SBIEHUH, Hpu
pelIeHnN 3a1au.

W3mepenue paccenBaHusl NaHHBIX. Jlucrepcuss M CTaHAApTHOE OTKJIOHEHUE YHCIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

DnemMeHTapHble COOBITHA cllydailHOro onbita. CiydaiiHble coObITHs. BeposTHOCTH COOBITHIA.
OnpITEl ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COObITHSAMU. Ciy4yaiiHbelii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU U MIPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMH B ITPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBolicTBa J1€peBbEB: €IUHCTBEHHOCTh IYTH, CYIECTBOBaHHE BUCSYEH BEPILUHBI,
CBSI3b MEX/y UMCJIOM BEpLIMH U ynucioM pédep. [IpaBuno ymHoxeHus. Pemenue 3agay ¢ moMoIbo
rpados.

[TpoTuBomnonoxHusie coObiTus. Juarpamma Jitnepa. OObenHEHHE U TIepecedeHue COOBITHH.
HecoBmectHble coObiTus. Dopmysa CIOKEHUS BEPOSITHOCTEH. YcClIOBHas BeposSITHOCTH. [IpaBuio
ymHOkeHUs. HesaBucumble coObiTus. IlpencraBinenue skcrepuMeHTa B BHE JepeBa. PerneHue
3aJa4 Ha HaXO0XKJI€HHE BEPOSITHOCTEH C MOMOILBIO JIEPEBA CIyYafHOrO 3KCIEPUMEHTa, JUarpaMm
Oiinepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BHJIE TAOMUI], AMAarpamm, rpadukoB, MHTEPIpETAIUs TaHHBIX.
UreHue u nocTpoeHue Tadiuil, JuarpamMmm, rpadukoB 1Mo peatbHbIM JaHHbBIM.

IlepectanoBku u Qaxtopuan. Coueranuss u umciao coyeranuil. TpeyrompHuk [lackais.
Pemenue 3aa4 ¢ 1cnosib30BaHNEM KOMOUHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CiyyaifHbI BBIOOp TOYKHM W3 (UTYphl HAa IJIOCKOCTH, W3
OTpe3Ka U U3 JYI'¥ OKPYKHOCTH.

Hcneiranne. Yenex u Heyaauda. Cepust ucnbITaHUM 10 niepBoro ycnexa. Cepusi UCIIBITAaHUN
bepuymu. BepositTHoCTH cOOBITHIT B cepur ucibiTaHui bepHymn.

CrnyuailHass BelIMYMHA W paCHpPENENIEHHE BEPOSITHOCTEH. MareMaTmdeckoe OXHAaHuE U
mucnepeus. IIpuMepsl MaTeMaTHYeCKOro OXHIAHUS KaK TEOPETUYECKOTO CPENHEr0 3HAYCHUS



BEIMYMHBI. MaTeMaTH4ecKoe OXXHMIAHHE W JUCIEPCHs CIyYaiHON BEIMYMHBI «YHCIO YCIIEXOB B
CepUM UCIBITAaHUN bepHyum».

[TonsaTne 0 3aKoHE OONBIIMX YKcell. V3MepeHre BEpOsSTHOCTEH ¢ MOMONIbIO 4acToT. Poib u
3HAUEHUE 3aKOHA OOJIBIINX YKCEI B IPUPOJIC U OOIIECTRE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI YYEBHOT'O KYPCA
«BEPOATHOCTbD M CTATHCTHUKA» HA YPOBHE OCHOBHOI'O OBIIHEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca «BeposiTHOCTE |
CTaTUCTUKA» XAPAKTEPU3YIOTCH:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MIPOSIBJIEHUEM HMHTEpECa K IPOLUIOMY U HACTOSALIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSM POCCHICKHX MAaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOM LIKOJIBI,
K HUCIIOJIb30BAHUIO 3TUX JOCTKEHUH B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) rpa:kKI1aHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEM TpaKJaHWHA M pealn3alld ero Mpas,
MIPEJICTABICHHEM O MAaTEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PAIMYHBIX CTPYKTYP, SIBICHHIA,
MpoLEeayp TPakJIaHCKOTO oOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHILUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyAoBO€e BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEHICHUM NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOu
HaIpaBJIEHHOCTH, OCO3HAHWEM BA)XHOCTH MAaTE€MaTHUYeCKOro 0Opa3oBaHHUS HA MPOTSHXKEHUH BCEH
KU3HH JUIsSI YCTICIIHON MPOodeCcCHOHATBHON JCATEIHPHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBHIOOPOM M MTOCTPOCHHEM MHAMBHUIYaTEHON TPACKTOPUH 0Opa30BaHUS U KUIHEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K HMOIIMOHAIILHOMY W 3CTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHUX
O00BEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUI, YMEHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSA:

OpUCHTAIIMEH B JEITEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, TMPUPOABl U OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOM HayKd Kak cQepbl YeTOBEUECKOW MACSITEIBHOCTH, JTAanoB €€ pa3BUTHS W
3HAQUUMOCTHU [JISl Pa3BUTUS LIUBUIM3ALIMU, OBIAJCHUEM SI3bIKOM MATEMAaTHKU U MaTeMaTHUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHpA, OBJIAJCHUEM TMPOCTECHIIMMH  HaBbIKAMHU
HCCIIEA0BATENbCKOM 1eATENbHOCTH;

6) pusnyeckoe BocnuTanue, popMmupoBaHHe KYyJIbTYPbI 310POBbS M 3MOLMOHAJIBLHOIO
Osaromosty4us:

TOTOBHOCTBIO IIPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0pOBOTO 00pasa >Xu3HHU (30pOBOE NMUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUH M OTHABIXA,
perynsipHas gu3nueckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3Ko0JI0rnYecKoe BOCIIUTAHME:

OpHEHTAIlNe Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWM IS pelIeHWs 3ajgad B 00JacTu
COXPAaHHOCTH OKpPYXKAIOIIEW Cpelpl, IUIAHUPOBAHUSA IOCTYIKOB M OLEHKH WX BO3MOYKHBIX



MOCJICICTBUIM 11 OKPY’KAIOIIEH Cpeilbl, OCO3HAHHWEM TIJIOOAIBHOTO XapaKTepa JKOJIOTHYECKUX
npoOIeM U yTeH UX perieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NEATCIbHOCTh, B TOM YHCJIE YMEHHE YYHUTHCS y APYTHX
MOJeH, TpuoOpeTaTh B COBMECTHOW JNEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIICTECHIIUH W3
OTIBITA JPYTHX;

HEO0OXOIMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHHA, B TOM 4YHcIe (HOPMYIUPOBATH HJICH,
MOHATHSA, THUIOTE3bl 00 0OBEKTaX M SBJICHHUAX, B TOM YHCIIC paHEe HEHW3BECTHBIX, OCO3HABATh
neunuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIONUH KOHTPMEp, KOPPEKTUPOBATh MPHHUMACMBIC PEIICHUS W ICHCTBHSI,
(GbopMynHUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble JJornueckue aeiicTBUS:

® BBIBIATH M XapaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH MATEMaTUYCCKUX OOBEKTOB,
MOHATHIA, OTHONICHWA MEXIY NOHATHIMH, (DOPMYITHpPOBATH OIPEACICHUS TIOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIA MPH3HAK KIAacCU(UKALMU, OCHOBAHUS Al 0000IIeHUs U
CPaBHEHHUS, KpUTEPHUHU TTPOBOIMMOTO aHAIIN3A,

® BOCIHPHUHHMMATH, (HOPMYITHpPOBATH M TPEeOOPA3OBBIBATH CYXKACHHS: YTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

® BBISBISATH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M TMPOTHUBOpeYHs B (DakTax,
JAHHBIX, HAONIOJICHUSX W YTBEPXKICHUSIX, TMpeljiaraTh KPUTCPUU IS  BBISBICHHS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUI;

e JleNaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH 0 aHaJIOTUH;

e pa3buparh MOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHHH (MPSMBbIE U OT MPOTHUBHOIO),
MPOBOJNTHh CaMOCTOSITENIbHO HECIOKHBIE JI0OKa3aTelbCTBA MaTeMaTHYeCKuX (DaKkToB,
BBICTpAanWBaTh aApPTyYMEHTAIIMIO, TPUBOAWTH INPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CrIOCOO perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs,
BBIOMPATh HANOOJIEE TOIXOAIINN C YIETOM CAaMOCTOATEILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelibCKue AeCTBHA:

® JCIOJIb30BaTh BOIPOCH KaK MCCIEIOBATEIHCKUM HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (UKCHPYIOIIHE MTPOTUBOpEUHE, MpOoOJieMy, CaMOCTOSTENbHO YyCTaHABIMBATH
HMCKOMOE U JaHHOe, (OPMUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBAThH CBOIO TTO3UIINIO, MHEHUE;

® TMPOBOJUTH IO CAMOCTOSITETLHO COCTABIEHHOMY TUJIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJBIIOE WCCIEAOBAHNE IO YCTAHOBJICHHUIO OCOOEHHOCTEH MAaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;

®  CaMOCTOSITENBHO (POPMYIUPOBATH OOOOIICHHS U BBIBOJBI MO PE3yiIbTaTaM MPOBEAEHHOTO
HAOIIIOJICHUsI, WCCIENOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TONYYEHHBIX pPE3YJIbTATOB,
BBIBOJIOB ¥ O0OOIIIEHUN;

® [POTHO3UPOBATH BO3MOXKHOE PA3BHTHE IMPOIECCA, & TAKIKE BBIIBUTATH MPEIIOIOKEHUSI O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmaumeii:



BBISIBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX [
peuieHus 3a1a4u;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHUS;

BbIOMpaTh (GopMy MpeacTaBiecHUs MHGOPMAUU M WIUTIOCTPUPOBATH peEllaeMble 3aJayu
CXeMaMHu, AuarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMAIMU IO KPUTEPUSAM, MPEIUIOKEHHBIM YYHTEIEM WU
c(OpPMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPUHUMATh M (HOPMYIHPOBATh CYKICHUS B COOTBETCTBHHM C YCIOBHAMH M LEISIMU
OOILeHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, /aBaTh IOSICHEHUS IO XOJy PEUICHUs 3aJayl, KOMMEHTHUPOBATH MOJIYYCHHBIH
pe3yJbTar;

B Xo0ze OOCYXKIEHHUS 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbI, IPOOIEMBI,
pemaemMoi 3amayu, BBICKA3bIBaTh HJICH, HAICIICHHBIC HA TOWCK PEUICHHUs, COMOCTABISThH
CBOM CYXKACHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JMANOra, 0OHapyXHBaTh pa3indue U
CXOJICTBO TIO3WIMH, B KOppeKTHOW Qopme (opMynupoBaTh pa3HOIIACUS, CBOH
BO3paKECHMUS,;

MPEJCTAaBIATh PE3yJbTaThl PELICHUs 3aJaud, DKCIIEPUMEHTA, HCCIECIOBAHUSA, IPOCKTa,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYE€TOM 3agad MpE3eHTAUH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh W HUCIIOJNB30BaTh NMPEHMYILIECTBA KOMAHIHOW W WHIUBUAYaJIbHOU PabOTHI MpH
pemeHnn y9eOHBIX MaTeMaTHYECKHX 3a7ay;

IIPUHUMATh 1IeJIb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBaTh OPTraHU3aLMI0 COBMECTHOU
paloThl, pacnpenensaTb BHIbI padOT, JOrOBapUBATHCS, 0OCYXKJIaTh MPOLECC M PE3ysbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYMINOBBIX (Gopmax paboTsl (00CYKAeHUs, OOMEH MHEHUSMH, MO3TOBbIE
HITYPMBI ¥ JPYTHUE), BBIIOJHATH CBOKO YacTh PabOThl M KOOPAMHUPOBATH CBOU JAECUCTBUS C
IPYTUMH YJI€HaMHA KOMaHJbI, OIICHWBAaTh KaYeCTBO CBOETO BKJaJa B OOMIMIA MPOIYKT MO
KpUTEpHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuzanmus:

CaMOCTOSITENIbHO COCTaBIIATH IJIaH, AJITOPUTM PELeHHs 3a/1auM (WM €ro 4acTh), BEIOUpaTh
Croco0 pemeHus ¢ Y4€TOM HMEIOIIHUXCS PECYpCOB M COOCTBEHHBIX BO3MOMKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BIIQJIETh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS TMpollecca M pe3ysbTara pelieHHs
MaTeMaTHIEeCKOM 3a1a9H;

NPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPU PENIEHWU 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE peE3yJibTaTa NESITEIbHOCTHA ITOCTABICHHOM LIEJIM U YCIOBHSM,
OOBSICHATh TMPUYUHBI JOCTUKCHHS WIIM HEJAOCTHIKCHUS LENH, HaXOMUTh OIIMOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K konnmy oOyuenus B 7 kJjacce oOydamoIIMiics MOMYYUT CICAYIOLIUE IPEAMETHBIC
pe3yJIbTaThl:

Yurath nH(hOpMaLIKIO, IPEICTABICHHYIO B TA0/INIIAaX, HA JUarpammax, npeICTaBIsITh JaHHbIE
B BUJE TaOJHIl, CTPOUTHh JUArpaMMbl (CTOJOMKOBBIE (CTOJNOYATHIC) M KPYTOBBIE) MO MAacCHUBaM
3HAYEHMII.

OnucelBaTh W HMHTEPIPETUPOBATH pEaJIbHbIC YHUCIIOBBIE JAHHBIE, IPEJCTABICHHBIE B
Tabiuiax, Ha AuarpaMmmax, rpapukax.

Hcnonp3oBaTh A1  ONUCAHUS JIaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: CpEIHEe
apudmernueckoe, MeAraHa, HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHHUs, pa3Max.

WNwmety mnpencraBiaeHue O CiIydyallHOM HM3MEHUYMBOCTHM Ha IMpUMeEpax IeH, (PU3NYECKUX
BEJIMYUH, aHTPOIIOMETPUUECKUX JTAHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKONW YCTOMYHUBOCTH.

K konny oOyuenus B 8 kiacce oOydarooIuics MOJYYUT CIEAYIOLUIUE IPEIMETHBIE
pe3yabTaThI:

W3BnekaTh 1 npeoOpa3oBbIBaTh WHGOPMAIIHIO, TIPEICTABICHHYIO B BHJIE TAOJUI], HATPaMM,
rpaduKoB, MIPEJICTABIATh JaHHBIC B BUJE TaOIHII, AUArpaMMm, rpaduKoB.

OnuceiBaTh JAAHHBIE C MOMOILBIO CTATUCTUYECKUX IOKA3aTeJei: CpelHUX 3HAUYEHUN U Mep
pacceuBaHus (pa3Max, JUCIEPCUSt U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUEHUH U YacTOThl COOBITUM, B TOM YHCJIE 110 pe3yibTaTaM
M3MEpeHUil U HaOII0IeHU .

HaxoauTe BEpOSTHOCTH CIy4ailHBIX COOBITHUI B OMBITAaX, 3HAs BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBath rpaduueckue MOJAETH: JEPEBO CIY4alHOIO SKCIEPUMEHTa, Juarpammbl
Olinepa, ynciosas npsmasl.

OnepupoBaTh MOHATHSMH: MHOXECTBO, IOAMHOXECTBO, BBINOJHATh OMNEpalluud HaJ
MHOXECTBaMHU: OObEIUHEHUE, MepecedeHne, JIOMOIHEHUE, MepPEeYHUCIsATh 3JIEMEHThl MHOXKECTB,
MIPUMEHSTh CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduyeckoe npeacTaBieHue MHOKECTB U CBSI3€H MEKy HUMU JJIs OIHCAHUS
IIPOLIECCOB U SIBJICHUH, B TOM YHCJIE TP PELLICHUU 3aJay U3 IPYTUX Y4eOHBIX MTPEIMETOB U KYpPCOB.

K xonmy oOydyeHuss B 9 Kkiacce o0OydyaroIMiiCsS TMOJYyYUT CIENYIONIME TPEIMETHBIC
pE3yJIBTaThI:

N3Bnekats u mpeoOpa3oBbIBaTh HH)OPMAIIUIO, IPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX B
BUJIe TaOIHIL, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUJIE TaOIUL], JUAarpaMm, rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM IEPEOOPOM BApUAHTOB, a TAKXKE C MCIOJIb30BAaHHEM
KOMOWHATOPHBIX MPAaBUII U METOJIOB.

Hcnonb30BaTh omnucarelnbHbIE XapaKTEPUCTUKU IJII MAacCHUBOB YHUCIIOBBIX JaHHBIX, B TOM
4HCJIE CPEJHUE 3HAUEHUS U MEPBI PaCCEUBAHUS.

HaxomuTh 4acToThl 3HaYeHUH M YacCTOTHI COOBITHSA, B TOM YHCIIE MONb3YSICh pe3yabTaTaMH
MPOBEEHHBIX U3MEPEHUN U HAOTIOICHHIA.

HaxoauTh BEposSTHOCTH CIly4aiHbIX COOBITHI B M3yYEHHBIX OIbITaX, B TOM YHCJIE B OIMbITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUSAX HUCHBITAHUN O MEPBOro ycrlexa, B
cepusX HcnblTaHui bepHyu.

NMets npeacrasiaeHue o ClydaliHON BEJIMYUHE U O PACIPEIEICHUN BEPOSTHOCTEM.

Hwmets mpezacTaBieHHEe O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIly4yailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCENT B IPUPOJE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Nen/m  HaummeHoBaHmue KosaunyectBo dieKkTpoHHBbIE (LM pPOBbLIE)
pa3aesioB u TeM 4acoB o0pa3oBaTejibHbIE PeCypChl



NPOrpaMMbl

[IpencraBnenue qaHHBIX

OnucarenpHas
CTaTUCTUKA

Cnyuaiinas
U3MEHYMBOCTh
BBenenue B Teopuro
rpacdoB

BepositHOCTB M yacToTa
CIIy4aifHOTO COOBITUS

O0001meHueE,
cUCTEMaTU3aIUs 3HAHWUMA

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

Bcero

34

bu6nuoreka [IOK
https://m.edsoo.ru/7f415fdc
bu6nmoreka [IOK
https://m.edsoo.ru/7f415fdc
bu6nuoreka [IOK
https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc
bubnnoreka IIOK
https://m.edsoo.ru/7f415fdc
bubnnoreka IIOK
https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

HaumeHoBaHue KoJsnyecTBo 4yacoB
Ne DJIeKTpPOHHbIe (LM (POBHIe)
n/n PAICTIOB M TeM B oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMmbl cero
1 [ToBTOpEeHue Kypca 4 bubnmoreka [JOK
7 knacca https://m.edsoo.ru/7f417fb2
OnucarenpHast
> CTaTUCTHKA. 4 Bbu6nuoreka [IOK
PacceuBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
bubnnoreka IIOK
3 Muoskectsa 4 https://m.edsoo.ru/7f417fb2
B
, | Pevormoen ) BuGmorexa 10K
i https://m.eds0o.ru/7f417fb2
cOOBITHS
5 Beenenue B Teoputo 4 bubnnoreka IIOK
rpagoB https://m.edsoo.ru/7t417fb2
6 Cnyuaiinbie 3 bubnuoreka [JOK
cOOBITHS https://m.edsoo.ru/7f417fb2
7 Sni(feﬁzf;; ust 4 bubmorexa LIOK
N . https://m.edsoo.ru/7f417fb2
3HaHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 [TIPOI'PAMME
9 KJIACC
| HanmenoBanmue KosnuyecTBo 4acos
Ne DJIeKTpPOHHBIe (HM(POBHIE)
n/n PAIETOB M TEM B o0pa3oBaTejibHbIE PeCYpPChI
NMPOrpamMMbl cero
1 [ToBTOpEeHmE Kypca 4 bubnmoreka [JOK
& Kimacca https://m.edsoo.ru/7f41a302
’ DJIeMEHTHI 4 bubnuotexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bu6muoreka [JOK
BEPOSATHOCTH https://m.edsoo.ru/7f41a302
4 HcnpiTanus 6 bu6nuoreka [IOK
bepnynu https://m.edsoo.ru/7f41a302
5 Crnyuaiinas 6 bu6muoreka [JOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
6 O06o06meHue, 10 bu6nuoreka [IOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

Ipuio:xxkenue
TeMbl IPOEKTHBIX M Y4eOHO-HCCIeA0BATEIBLCKUX PA0OT 00y4aI0IMXCS.

5 kaacce

O 0 IO DN K W~

. CyMMa yrJioB TpeyroJibHUKa Ha MJIOCKOCTH U Ha KOHYCE
. CoBepiiieHHBIE YKCIIa

. Uucna Mepcenna

. UeThIpe eCTBUSI MAaTEMATUKH

. ipeBHUE MEPBI JUIMHBI

. BosHukHOBEHUE yncen

. Cuétpl

. CrapuHHbBIE pyCCKHE MEpbl UM CTapUHHAs MaTeMaTuKa
. Marudeckue KBaapaTbl

6 KJ1acc

O 001N DN B~ WK =

. Apudmetrka Maruumkoro

. Uncna

. MaTtemartuka Ha KjeT4aroil Oymare

. Pemmrero Dparocdena

. Macmra6. Pabora ¢ xkomnacoMm, GPS-HaBurarus

. MaremaTturka B )KU3HH YEJIOBEKa

. Jleortnit ®ununoBry MarHunKui U ero «ApudmeTuka
. 3a/1a4n Ha TIEpPEIMBAHUE KUIKOCTH

. KoopannHatHas mi1ocKoCTh U 3HAKU 30jMaKa

7 KJ1acc

1.
2
3
4
5.
6
7
8
9

10
11
12

"[IpumeHeHne paBeHCTBa TPEYTOJIbHUKOB IIPU U3MEPUTENIbHBIX paboTax”

. 'eometpus ¢popmyn
. IlporieHTHBIC pacUETHI HA KAXKIBIN JIEHB
. Llemubie apobu

CxutagHble KBaJIpaThl

. [locneanue unudpse! creneHei
. Tpeyronbnauk Ilackans
. CBoiicTBa cTeneHn

CrtpaHa TpeyroJbHHUKOB.

. Jluct Mébuyca

. [lepuoanueckas 1pobbs MHE yJIBIOHYIACH
. JleneHne BO MHOXeCTBE MHOTOUJICHOB

8 ki1ace

1
2
3
4
5
6.
7
8
9
1

0

. [Ipumenenne no1o0ust TPEYroabHUKOB MPU U3MEPUTENBHBIX paboTax
. [fucparop u ero Teopema

. KpuBble Ha mockocTu

. 3ameyartelibHble KpUBbIE

. [Imomanu duryp

B3auMoCBA3b apXUTEKTYpbl U MATEMAaTUKA B CUMMETPUHU

. [TapkeTst
. bopropsl
. [TocTpoenue rpadukoB uiau GyHKIIHH.

. OT HaTypanbHOTO YKUCIIA O MHUMOU €IMHUIIBI



9 kiace

1. Mcrionb30BaHue TPUTOHOMETPUUYECKUX (POPMYIT IIPH U3MEPHUTEIBHBIX paboTax
2. 30510TO€E CEUECHUE

3. IlocTpoenue rpaduKoB CIOKHBIX (QYHKIIUH

4. HecranmapTHble ciocoObl pelIeHHs KBaJpaTHBIX ypaBHEHUN

5. TpeyronbHuk Jitnepa-bepuyinu

6. YpaBHeHHUs (BUJIbI, pEIICHUS U T.1.)



