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Ne 43
Paccmotpeno Ha 3aceganuu PexomennoBaHo k Y TBepKIeHO U BBEICHO B
Meroandyeckoro 00ObeINHEHUS YTBEPKICHUIO nericrBue [Ipukas Ne 344
y4UTEIEH MaTeMaTUKU U MeIarOru4eCKUM COBETOM oT «30» aBrycra 2024r.
nHpopMaTUKH MAOY COIIINe 43 1. N.o. nupexrop MAOY COIII
[Tpotokoin Nel ot 29.08.2024 Tomcka Ne 43 r. Tomcka:
Pyk. MO: [Iporokoin Nel ot 30.08.2024 K.C. basrok
C.B.KproukoBa
O.A. Bnagumuposa

AJJAIITUPOBAHHAS PABOYASA TIPOI'PAMMA 110 YYEBHOMY HPEMETY
MATEMATHKA (5-9 kinaccsr)

Paspabomana na ocnoee hedepanvnoit paboueil npozpammel 00uLe2o 00pazoeanus
npeomema «Mamemamuka»

AT ObYYAIOIUXCA
C 3AJJEPKKOU IICUXUYECKOI'O PA3BBUTUA
BAPUAHT 7.2

Bcero Ha uzyduenue marematuku 5-6 kmaccax Boiensercs 340 yacos. M3 Hux: B 5 kiacce
170 gaca (5 yacoB B Henenmo, 34 yueOHbIe Henenu), B 6 kinacce 170 gaca (5 yacoB B Hegento, 34
y4eOHbIC HEICIH)

Bcero Ha uzyuenue anre6ps 7-9 kiaccax Boiaenserca 306 yacos. 13 Hux: B 7 kiacce 102
yaca (3 Jaca B Hefiento, 34 yueOHble Hesienn), B 8 kiacce 102 yaca (3 gaca B Henento, 34 yueOHbIe
Hezenu), B 9 kinacce 102 yaca (3 yaca B Hezento, 34 yueOHbIe HEJeNn)

Bcero Ha uzyuenue reomerpun 7-9 knaccax Boiaensercs 204 yacos. 13 Hux: B 7 kinacce 68
yaca (2 yaca B Hefiento, 34 yueOHbIe HelenH), B 8 kiacce 68 daca (2 yaca B Hezento, 34 yueOHbIe
Hezenu), B 9 kinacce 68 vaca (2 yaca B Hezento, 34 yueOHbIE HEJIeIH )

Bcero Ha u3zydeHue BepOsITHOCTH U CTaTUCTUKU B 7-9 kiaccax Beinensiercs 102 wacos. U3
Hux: B 7 kmacce 34 yaca (1 gac B Henemto, 34 ydyeOHbIe Helenu), B 8 kinacce 34 yaca (1 gac B
Hezento, 34 yueOHble Heenn), B 9 kinacce 102 vaca 34 gaca (1 yac B Heento, 34 yueOHbIE HEAEN)

Ceenenus o cocraButesne padoueit
IPOTPaMMBI:
C.B.KproukoBa, yuntenb MaTeEMaTHKU

Tomck, 2024
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Bastok Knpunn Cepreesuy

DN: cn=W.0. gupektopa MAQOY COLLI N¢
43 r. Tomcka bastok Knpunn Cepreesuy,
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I[TOACHUTEJIbHAA 3AIINCKA

IIpu pa3paboTke aganTUPOBaHHON padoyeil MporpaMMbl 1O y4eOHOMY NpeaMeTy
«Marematuka» 5-9 nisa Bapuanta 7.2 yYHTBHIBAJIMCH CJIeAYIOIIHe HOPMATHBHO-
NpaBoOBbIe IOKYMEHTHI:
l.®enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «OO0 oOpazoBanuun B Poccuiickoi
denepanuny».

2. ®enepanbublil 3ak0H 0T 19.12.2023 Ne 618-D3 «O BHeceHuu uzmeHenui B OeepanbHblil
3akoH «O0 obpazoBanuu B Poccuiickoii Deaepanum».

3. ®enepanbublii 3ak0H 0T 04.08.2023 Ne 479-®3 «O BHeceHUH U3MeHEHUH B DenepaibHbII
3akoH «O0 obpazoBanuu B Poccuiickoii Deaepanum».

4. Ilpukaz MunucrepctBa npocseuienus Poccuiickoit @enepannu ot 24.11.2022 Ne 1025 «O06
yTBEpXJACHUM (elepalibHOil aJanTUPOBAHHON 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO
o01iero o0pazoBaHus i1 00y4YaIOMIUXCSI ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS.

5. Ilpuka3z Munnpocsemenusi Poccun ot 01.02.2024 Ne 67 «O BHeceHUM W3MEHEHUU B
HEKOTOpble  mpuKa3el ~ MunnpocBemenusi  Poccum, — kacarommecs — (enepanbHBIX
aIalITHPOBAHHBIX 00Pa30BaTENbHBIX TPOTPAMMY.

6.Ilpuka3 MunmnpocBemenuss Poccun ot 19.03.2024 N 171 "O BHeceHWM HW3MEHEHUH B
HEKOTOphIe MpHKa3bl MuHHCTEepCcTBa MpocBelieHus: Poccuiickoit denepannu, Kacarouuecs
denepanbHBIX 00pa30BaTEIBHBIX MPOTPAMM HAYAIBHOTO OOIIET0 0Opa3oBaHHUs, OCHOBHOTO
obmiero obpa3oBaHus U cpenHero oodmiero odpazosanus" (3apeructpupoBaHo B MuHIOCTE
Poccun 11.04.2024 N 77830)

7. [Tpuxa3z Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «OG6 yrBepxknenuu [opsaka
OpraHM3allMM M  OCYLIECTBJIECHHUS O0pa30BaTEIbHOW  JEATEJBHOCTH [0 OCHOBHBIM
o011ieo0pa3oBaTeIbHBIM IPOrpaMMamM - 00pazoBaTeIbHBIM IPOrpaMMaM HauyaabHOTO 0OIIEro,
OCHOBHOT'0 OOILIET0 U CPEHETO O0IIEro 00pa30BaHUs».

8. [TocTanoBnenue [ maBHOro rocynapcTBEHHOI0 caHUTapHOTO Bpaua Poccuiickoit @enepanyu
ot 28.09.2020 Ne 28 «O06 yrBepxaenuu canutapHsix npasui CII 2.4.3648-20 «CanurapHo-
SMHJIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHM3alldsM BOCIUTaHUA U OOYy4eHUs, OTIbIXa U
03710poBJeHUs fAeTeil u Monoaexkuny» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie MPaBUiIa...»).
9. Iloctanosnenue ['1aBHOTO rocy1apcTBEHHOTO CaHUTapHOTO Bpada Poccuiickoi @enepanun
ot 28 stuBaps 2021 r. Ne 2 «O6 yTBepkaeH!H caHuTapHbIX npaBui u HopM CanlluH 1.2.3685-
21 «'urueHnyeckue HOPMATHBBI UM TpeOOBaHUS K oOecreyeHHro O0e30MacHOCTH M (MIIH)
0e3BpeIHOCTH ISl YyesoBeKa (PaKTOPOB Cpesibl OOMTaHUSI.

10. Ilpukaz Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «OO0 yTBepKIeHUH
(denepanbHOro MnepevHs Y4YeOHHMKOB, JOMYIIEHHBIX K MCIOJIB30BAHUIO IPU peanu3aliu
UMEIOIIMX TOCYIAapPCTBEHHYIO aKKpEAMTALMI0 OO0pa3oBaTeNbHBIX IPOrpaMM Ha4dalbHOTO
o0Iero, OCHOBHOTO 00IIero, cpexHero oOmero o0pa3oBaHUS  OpPraHU3ALUSIMH,
OCYILLIECTBISIONIMMU 00pa30BaTeIbHYIO JESITEIbHOCTh U YCTAHOBICHHS MPEAEIbHOI0 CpoKa
HCIOJIb30BAaHUS UCKIIIOYEHHBIX YUEOHUKOBY.

11. Ilpukaz Munnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHUM W3MEHEHUH B
npuitoxkeHnus Ne 1 u Ne 2 k Ilpuka3zy Munnpocsemenusi Poccun ot 21.092022 Ne 858 O6
yrBepxacHun  PDIIY, nonmymeHHbIX K MCHONb30BAaHUIO MIPU  pealn3ali  HMMEIOIINX
rOCy/IapCTBEHHYIO aKKpEIUTAlUI0 00pa3oBaTeNbHBIX MPOrpaMM HauyajibHOro OOIIEro,
OCHOBHOT'O OOILIEro, cpeiHero oo0mero o0pa3oBaHMs OpraHU3alMSIMHU, OCYIIECTBISIOIIUMU
00pa30BaTeNbHYI0 JI€ATEIbHOCTh W YCTAHOBJIEHHS MpPENEIbHOrO0 CpOKa HCIOIb30BaHUS
HCKJIIOYEHHBIX YUEOHUKOBY.

12. Tlpuxa3 MuHncrepceTBa IIPOCBELLIEHUS Poccuiickoit ®deneparn
or 21.05.2024 Ne 347 "O BHeceHMHM HM3MEHEHHI B MpuKa3 MHUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®@enepanun ot 21 centsiops 2022 r. Ne 858 "OO yrBepxkaeHuu ¢enepaibHOro
nepeuHsi y4yeOHUKOB, JOMYLIEHHBIX K HCIOJNB30BAHUIO TMPU peaTu3alMd  HMEIOIINX
TOCYJapCTBEHHYIO ~aKKpeAMTalMi0 00pa30BaTeNbHBIX MPOrpaMM HadyajbHOrO OOIIEro,



OCHOBHOTO OOIIETr0, CpeaHEro oOIero oOpa3oBaHUs OPraHU3AIMSAMHU, OCYIIECTBISIONIUIMU
00pa3oBaTeNbHYI0 JAEATEIbHOCTh, M YCTAaHOBJICHUS TPEACTHHOTO CpPOKa MCIOIb30BaHUS
HCKJIFOYEHHBIX y4eOHUKOB"
(Bapeructpuponan 21.06.2024 Ne 78626)

13. [Tpukas MuHIpocBeIeHus Poccun oT 18.07.2024 No 499
"O6 yTBepkIeHUU (enepallbHOTO TEePEYHsI AJICKTPOHHBIX 00pPa30BAaTEIBHBIX PECYpPCOB,
JOMYIIEHHBIX K KCIOJb30BAaHUIO MPU  pean3alid HMMEIIIUX TOCYJapCTBEHHYIO
aKKpeIUTaIuIi0 00pa30BaTEeIbHBIX MIPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIMIETo,
cpenHero obriero oopazoBanus” (3apeructpupoBano B Muntwocte PO 16.08.2024 Ne 79172)
14. Meronuyeckue pEeKOMEHAAUMU MO O0ECHEUeHUI0 CAaHMTAPHO-3IUAEMUOIOTHIECKUX
TpeOOBaHUM MpHU pealn3alud 00pa30BaTEIbHBIX MPOrPAMM C MPUMEHEHHUEM 3JIEKTPOHHOTO
o0y4eHHs M JUCTAaHLIMOHHBIX oOpa3oBaTenbHbIX TexHoJoruii (MP 2.4.0330-23 yrs.
29.08.2023 pykoBoautenem dDenepanbHON CIyKObI MO Haa30py B cdepe 3allMThl MpaB
norpeOuTeneii W Onaromonydusi 4ejaoBeKa, [JIaBHBIM caHUTAapHBIM BpauoM PD A.1O.
[ToroBoii).

15. ApanTtupoBaHHas OCHOBHas oOpa3oBaTeNnbHash MpOrpaMMa OCHOBHOTO — OOIIEro
obpazoBanust MAOY COIII Ne 43 r. Tomcka.

16. Ilporpamma pazsutust MAOY COILL Ne 43 r. Tomcka.

17. YctaB MAOY COIL Ne 43 r. Tomcka.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATUKA»

[TpumepHas pabodas mporpamma Mo MareMaTHke Ui OOy4aromIMXCs C 3aJCpiKKON
ncuxudyeckoro pasputus (nmanee — 3[IP) Ha ypoBHE OCHOBHOTO 00IIEro 00Opa30OBaHMS
MoAroToBieHa Ha ocHoBe denepaabHOrO roCyIapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHIApTa
ocHOBHOTO 0611ero oopazoBanus (IIpukaz Munnpocsemenus Poccuu ot 31.05.2021 1. Ne 287,
3apeructTpupoBad MunuctepctBoMm toctuiiuu Poccuiickoit @epeparuun 05.07.2021 1., per.
HOMED 64101) (mamee — DI'OC OOO), IlpumepHOIl amanTUPOBAHHOW OCHOBHOM
o0pa3oBarebHOM MPOrpaMMbl OCHOBHOTO 00OIIIET0 00pa30oBaHusl 00y4aroIUXCcs C 3a/1€PKKON
ncuxuueckoro pazsutus (aanee — ITAOOII OOO 3I1P), ITpumepHoii paboueil mporpaMMbl
OCHOBHOTo o0miero oopasoBaHusi mo npeaMery «Maremarukay, [IpuMepHoil mporpammsl
BOCIIMTAHUS, C YYETOM paCHpeAeICHHBIX IO KiaccaM NPOBEpsSEeMBIX TpeOOBaHHN K
pe3yinbTataM OCBOGHMS AJANTUPOBAHHOM OCHOBHOW 00pa3oBaTeiabHOM MPOrpaMMbl
OCHOBHOT'0O 00I11er0 00pa3oBaHusl OOyYaroIIMXCsl C 3aJEpKKOM MCUXMUYECKOro pa3BuTus. B
paloueil mporpamMme ydTeHbl AU U MONOoKeHHs KoHLenmuu pa3BUTHS MaTeMaTHUECKOTro
oOpasoBanus B Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka

VYueOHbli npeaMer «MaTeMaTHKa» BXOJUT B MPEIMETHYIO 00iacTh «MaremaTtuka u
nHpopmarruka». OH crOCOOCTBYET Pa3BUTHIO BBIUMCIUTEIBHOW KYIbTYpbl U JIOTUYECKOTO
MBILUIEHUS, (OPMUPOBAHUIO YMEHUS TOJIb30BaThCs ANTOPUTMAMH, a TaKXkKe NMPHUOOPETEHUIO
MPaKTUYECKUX HaBBIKOB, HEOOXOIMMBIX B TMOBCEIHEBHOW kHu3HU oOyuarommuxcs ¢ 3IIP.
VY4eOHbIII  mpeaMeT — pa3BMBAaeT  MBIIUICHHE,  MPOCTPAHCTBEHHOE  BOOOpakeHUE,
(YHKIMOHAJIBHYIO TPaMOTHOCTb, YMEHHS BOCHPHUHHMATh W KPUTUYECKU aHaJIU3UPOBAThH
MH(OPMALIUIO, IPEICTABIECHHYIO B PAa3IMUHBIX (opMax.

OO0y4eHue maremMaTrke 1a€T BO3MOXKHOCTD pa3BuBarh y oOydatomuxcs ¢ 3[1P tounyro,
panroHaIbHYIO U HH(OPMATUBHYIO peub, YMEHHE OTOMPATh HanOoJIee MOIXOASIIIE SI3bIKOBBIE,
CUMBOJIMYECKHUE, TpapUUecKue CpeacTBa AJIs BBIPAKEHUS CYXKICHMM M HamIIJHOTO HX
IIPE/ICTABICHMUS.

Heo0xoaumbIM KOMITOHEHTOM 00111e# KYJIBTYPbl B COBPEMEHHOM TOJIKOBAaHUM SIBIISIETCS
o0111ee 3HaKOMCTBO € METO/IaMH TIO3HAHUS JACHCTBUTEIBHOCTH, MPEICTaBICHUE O MIPEeIMETE U



MeTOAaX MareMaTuKH, UX OTJIIMYUI OT METOJIOB IPYTHUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HayK,
00 0COOCHHOCTSIX MPUMEHEHHUS MAaTEMAaTUKH IS PEUICHHS HAayYHBIX W MPUKIAJIHBIX 3a7ad.
Takum 006pa3om, MareMaTndeckoe 0Opa3oBaHUE BHOCUT CBOM BKJIaJl B (hOPMHPOBAHUE OOIIICH
KYJBTYpbI UEJI0BEKA.

W3yuenne mMareMaTHKU TakXKe CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEJIOBEKA,
MMOHMMAHUIO KPacoTbl M U3SIIECTBA MAaTeMaTUYECKUX PACCYXKICHUU, BOCIPHUSITHUIO
reoMeTpuyecKkux GopM, YCBOCHHUIO HI€U CUMMETPHUHU.

[Iporpamma oTpakaeT coiepxaHue oOydeHHs MpeaMeTy «MaremaTuka» ¢ y4eTom
0CcOOBIX OOpa3oBaTelnbHBIX MHOTpeOHOCTEH oOywaronuxcs ¢ 3[IP. Osnagenue y4deOHBIM
npeaMeroM «MaTeMaTHKa» IPEICTaBIISIET ONPENEICHHYIO CIIOKHOCTD A ydamuxcs ¢ 311P.
VY oOyuatomuxcs ¢ 3I1P Haubosee BbIpaskeHbl OTCTaBaHUS B Pa3BUTHH CIIOBECHO-JTOTMUYECKHUX
(hopM MBIIIUICHHUS, TO3TOMY a0CTPAKTHBIC M OTBJICUYCHHBIC KATETOPUU UM TPYAHOIOCTYITHEI. B
TOXKE BpeMs NpHU ClelUaibHOM OOyueHHUH OO0y4arouluecsi MOTYT BBIMOJIHATH 3aJaHus 110
anroputMy. OHU BOCHPHUUMYMBBEI K IOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HAa aHAJIOTHYHOE
3aJlaHue YCBOEGHHOTO crocoba pemieHus. CHUKEHUE Pa3BUTHUSL MBICIUTEIBHBIX OMNepaluil u
3aMEJICHHOE  CTAaHOBJICHUE JIOTMYECKUX  JCUCTBUM IPUBOAAT K  HEIOCTATOYHOMU
OCMBICIICHHOCTH COBEPIIAEMbIX YU€OHBIX JEUCTBUU. Y 00ydarolmuxcs 3aTpyIHEHbI CUETHBIC
BBIYMCIICHHS], TPOU3BOANMBIC B yME. B NMUChbMEHHBIX BBIUMCICHUSX OHH MOTYT IPOITYCKATh
OJIMH U3 TPOMEKYTOUHBIX maroB. [Ipu paboTe ¢ YMCIOBBIMU BBIPAXKEHUSIMU, BBIYUCIIEHUEM UX
3HAQ4YEHWsI MOTYT HE YJEp>KMBaThb IIPAaBUJIBHBIM NOpANOK JedcTBuid. [lpm ympomieHuw,
npeoOpa3oBaHuu BelpaxeHui ydamuecs ¢ 3[1P He MOryT caMOCTOSTENIbHO MPUHATH PELICHUE
0 TOCJIEIOBATEIbHOCTUA BBINOJHEHUS ACHCTBUH. KOHKPETHOCTh MBIIUICHUS OCJIOKHSET
YCBOGHUS HaBbIKA PEIICHUS YPaBHEHUI, HEPABEHCTB, CHCTEMbI ypaBHEHUIl. MM ManonocTymHo
COBEPILIEHUE 0OPATUMBIX OTIEpPALIUA.

Huzkuii ypoBeHb pa3BUTHS JOTHUECKHUX ONepanuil, HeIOCTaTOYHass 0OOOIIEHHOCTh
MBIIUICHHS 3aTPYAHSIOT U3ydeHue TeMbl « DyHKIMI»: TP OnpeneicHrn (yHKIIHOHATBHON
3aBUCHUMOCTH, TPH OIKCAaHUM TrpapuuecKodl CHUTyalllH, HCIOJb3Yys T'€OMETPUUYECKUH,
anredpandeckuil, PyHKIIMOHANBHBIN 3bIKH. Hepenko yuariuecss He BUAST Pa3HULIBI MEXKIY
o0acTeio onpeneneHust GyHKIUU U 00IaCThIO 3HAUYCHUI.

Pemenne 3amau compsbkeHO € TPYOHOCTAMHM OGOpPMIIEHUS KpaTKOM 3amucH,
MIPOBEJICHUS] aHallM3a YCIOBHS 3a/ayM, BblAeNeHus cymectBeHHoro. OOyuatomuecs ¢ 3[1P
3aTPYOHSIOTCS ClieNaTh yMO3AKJIIOYEHHE OT OOLIero K 4YacTHOMY, HEPENKO BBIOMPAIOT
HEepalMOHAIBHBIE CTIOCOOBI PEIICHNUS, HHOTAa OTPAaHNYMUBAIOTCS MAHUITYIISIUSIME C YHCIAMHU.

[Tpu u3yueHuu reomeTpuyeckoro marepuana odyuqatomuecs ¢ 3[IP crankusaroTcs c
TPYIHOCTBIO J€laTh JIOTUYECKHE BBIBOJbI, CTPOUTH MOCIEIOBATEIbHBIE PACCYXKICHUSI.
Hemnpounbie 3HaHUST OCHOBHBIX TEOPEM TE€OMETPUU MPUBOIUT K OIIMOKAM B PEIICHHUH
reoMeTpuueckux 3amad. OOydarommecs MOTYT TOAMEHUTh (OpMyily, HEMpaBUIbHO
NpUMEHUTh TeopeMy. K ceppe3HbIM ommOkamM B pelIeHHH 33Jad IPUBOAST HEIOCTATOYHO
pa3BUThIE IPOCTPAHCTBEHHBIE MPEACTaBICHUS. VM CII0KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B
MUCbMEHHBIX Pab0TaX OHU HE MOTYT MPUBECTH OOBICHEHHUE K YEPTEKY.

TouyHOCTH 3allOMHHAHMSI W BOCIPOU3BEACHHUS YUE€OHOrO MaTepuana CHUXXEHBI IO
MpUYHHE CI1a00CTH MHECTHYECKOM NIEATETbHOCTH, CY:KeHHsI 00beMa naMatu. O0ydaromumes
¢ 3IIP tpebyercs Oonbllle BpeMEHU Ha 3aKperuieHHe MaTepuala, akTyalu3alus 3HAHUHM 1o
OTIOpe MPH BOCIPOU3BEICHUU.

Jns mpeofoneHus TPYIHOCTEW B M3Y4EHUH Yy4eOHOro mpenmera «MaremaTukar
HeoOxonuMa ajanTanus o0beMa M XapakTepa yd4eOHOro MaTepuaiga K IMO3HaBaTeJIbHBIM
Bo3MOkHOCTsIM yuaruxcs ¢ 3[1P. Cnenyer yueOHBIN MaTepuan MpernogHOCUTh HEOOIBITUMU
MOPIUSIMH, YCIIOXKHSIS €T0 IMOCTENEeHHO, N3BICKUBATh CIIOCOOBI aIalTalli TPYIHBIX 3aJaHUH,
HEKOTOpbIE TEMbl [1aBaThb KaK O3HAKOMMTEIIbHBIC; HWCKII0OYaTh OTHAEIbHBIE TpPYIHBIC
JI0Ka3aTeNIbCTBA; TEOPETHMYECKHM MaTepuaa peKOMEHAyeTcsl u3ydaTb B  IIpoliecce
MPAKTUYECKON EATEeIbHOCTH 0 pelIeHuIo 3a1a4. OpraHnyeckoe eIMHCTBO MPAKTUUYECKON 1
YMCTBEHHOW JI€ATENIHHOCTH YYaIIMXCs Ha YPOKaX MaTeMaTHKU CIIOCOOCTBYIOT IPOYHOMY U
CO3HATENFHOMY YCBOEHUIO Oa3UCHBIX MaTEeMaTHYECKUX 3HAHUN U YMEHUH.



Henn u 3aga4n n3y4eHust yaeOHoro npeamera «MaremaTuka»

[IpuoputeTHpIMU yensimu OOydeHHsI MaTeMaTHKe B 5—9 Kitaccax sSBISIOTCS:

* (opmMupoBaHHE UEHTPAIBHBIX MATEMaTHMYECKUX MOHATHHA (YHMCIO, BEIUYHMHA,
reomeTpuyeckas QGurypa, nepeMeHHasi, BepOSTHOCTb, (YHKIIHs), 00eCreYynBaIOLINX
IIPEEMCTBEHHOCTb U NEPCHEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30BaHus 00yJaroIuXCs
¢ 311P;

* moaBeneHue oOydarouuxcst ¢ 3IIP Ha gocTymHOM Al HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MaréMaTUKU U OKPYXKAIOLIEro MUpa, IOHUMaHUE MaTeMaTHKU KaK YacTH
o0LIel KYJIBTYpBbl YEJIOBEUECTBA;

" pa3BUTHE HUHTEIUICKTYaJIbHBIX UM TBOpPUECKHX crocobHocredt oOyuarommuxcs ¢ 3IIP,
[I03HABATEJIbHOW aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIIECHUS,
MHTEpeca K U3YYCHHIO MaTEMaTHKH;

* ¢dopmupoBanue  (PyHKIMOHAIFHOW  MaTeMaTHYECKOH  IPaMOTHOCTH:  YMEHHUS
pacro3HaBaTh MPOSIBIICHUSI MaTEMaTUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH
B peasIbHBIX XU3HEHHBIX CUTYalUAX W MPU M3YYCHUH APYIHX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh MX Ha S3bIKE
MareMaTUKd M CcO3[aBaTb MareMaTH4YeCKUe MOJEIH, IPUMEHSTh OCBOECHHBIN
MareMaTH4ecKuil ammapar [Uisi pelieHHs MPaKTUKO-OPHUEHTUPOBAHHBIX —3ajad,
UHTEPIIPETUPOBATH U OLIEHUBATh ITOJYYE€HHBIE PE3YIbTaThI.

JocTrxeHne 3TuX Lesei ooecrneynBaeTcsl pelIeHHeM CIeIYIOIINX 3a0ay:

* opmupoBars y odyuaronuxcs ¢ 3[1P HaBbIKM y4eOHO-TT03HABATEIIBLHOM ACSITEIILHOCTH:
IUTAHUPOBAHKE PaOOTHI, TOMCK PAllMOHANIBHBIX ITYTEH €€ BHITIOTHEHUS, OCYIIIECTBICHUS
CaMOKOHTPOJIS;

® crnocoOCTBOBaTb  MHTEIJICKTyalbHOMY  pa3BUTHIO,  (OPMUPOBaTH  KadyecTBa,
HEOOXOIMMBIC YEJNOBEKY Ui TOJHOICHHOW >XH3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MAaTEMAaTUYECKON JEATENbHOCTU: SICHOCTHU M TOYHOCTH MBICIH,
UHTYULUY, IPOCTPAHCTBEHHBIX IPEACTABICHUI, CIOCOOHOCTH K IPEOJOJICHUIO
TPYIHOCTEN;

* (QopmHpoBaTh KJIIOYEBbIE KOMIETEHIIMM Yy4YallluXCs B paMKax MNpeAMETHON obnactu
«Maremaruka u nHGOpPMaTHUKAY;

® pa3BUBATH MOHATUHHOE MBINIIeHUs oOy4daromuxcs ¢ 311P;

" OCYIIECTBJIATh KOPPEKLHUIO TI103HaBaTeNbHBIX IpoueccoB obyudarounmxcs ¢ 3IIP,
HEOOXOJMMBIX JIJIsl OCBOEHUSI IPOrPaMMHOT0 MaTepuaa 1o ydeOHOMY IpeaMeTy;

" [IpeJycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIlMM O0Opa30BaTeiIbHbIX JSPUIHUTOB B
OCBOGHMH MPEIIIECTBYIOIIET0 MporpaMMHOro Marepuana y oOyvaromuxcs ¢ 3[IP u
HEIOCTaTKOB B UX MaTe€MaTU4ECKOM Pa3BUTHH;

* cdopMHpOBaTh YCTONUMBBINA MHTEPEC yUAIIUXCS K MPEAMETY;

* BBUIBIISATH M pPa3BUBATh MaTeMaTHYECKHUE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHbBIE JIMHUU COAEpXkKaHMS Kypca Marematuku B 5-9 kmaccax: «Yucna u
BBIUHCTICHUSY, «Anrebpay («Anredpanueckie BBIPAXKEHUA», « YPAaBHEHUS U HEPABEHCTBAY),
«Dyaknuny», «l'eomerpusi» («l'eomerpuueckue ¢urypsl U uX cBoiicTBay, «M3mepeHue
TEOMETPUYECKUX BEIMUUH»), «BEpOsSTHOCT M CTAaTUCTUKa». JlaHHbBIE JIMHUU Pa3BUBAIOTCS
napaijiesibHO, KaKJasi B COOTBETCTBUH C COOCTBEHHOMH JIOTUKOM, OTHAKO HE HE3aBHUCUMO OIHA
OT JIPYTOH, a B TECHOM KOHTAaKTe U B3auMojieiicTBuu. Kpome 3Toro, ux o0beIuHseT JornuecKas
COCTaBISAIONIAs, TPAJWLMOHHO TpHUCYyIIass MaTeMaTHKe W IPOHM3BIBAIOIIAs  BCE
MareMaTu4yeckue Kypchl M copaepkareibHble JuHUH. ChopmynupoBanHoe B DenepanbHOM
rOCyIapCTBEHHOM 00pa30BaTeILHOM CTaHapTe OCHOBHOTO 00111eT0 00pa3oBaHus TpeOOBaHNE
«YMETh OIIEPUPOBATH NOHATUSMMU: OIPEIEIICHUE, AKCHOMa, TEOPEMA, I0Ka3aTeIbCTBO; YMEHUE
pacrno3HaBaTh UCTUHHBIE U JIO)KHBIE BbICKa3bIBAHMSI, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHIL,
CTPOUTH BBICKAa3blBaHMsSI M OTPHUIIAHMS BBICKA3bIBAHUN» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMupoBaHue JOTUUECKUX YMEHUH pacrpesnesnsercs Mo BCceM rojaM oOydeHHs Ha ypOBHE
OCHOBHOT0 00111er0 00pa30BaHMsl.



Conepxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
paboueil mporpaMMsbl, pacrpeneiICHHBIM IO TolaM OOydYeHHUs, CTPYKTYpUPOBAHO TaKUM
oOpazoM, dYTOOBI KO BCEM OCHOBHBIM, MPHHIIMIIMAIBLHBEIM BOIPOCaM OOyJaroniuecs
o0pataiich HEOMHOKPATHO, YTOOBI OBJIAJICHUE MAaTEMaTHUYECKUMH TIOHSATUSMU U HaBBIKAMH
OCYUIECTBIISJIOCh  MOCJIEJIOBATEIbBHO U MOCTYMATeNbHO, C COOJIONEHHWEM MPHUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYAIUCh B OOIIYI0 CHUCTEMY MAaTEMaTUYECKHUX
npeacraBinennii obydarommxcss ¢ 3[IP, pacmupsis u ymiyonss e€, oOpasys HpOYHBIC
MHOKECTBEHHBbIC CBsizu. OOmue menu wu3ydeHus ydeOHOro mnpenMera «Maremarukay
MIpeJICTaBJICHbI B paboyeil mporpaMme OCHOBHOTO 00IIero 00pa3oBaHUsl.

Ocol0enHocT 0TOOpPA U aJanNTANNH Y4eOHOT0 MAaTePUAaJIa 0 MaTeMaTHKe

OO0yuenue yaeOHOMY mpeamery «Maremarukay CTPOUTCS Ha CO3aHUU ONTHMAIbHBIX
YCIOBUH JJIS YCBOGHHS MpOrpaMMHOro marepuaia oOydatromumucs ¢ 3[IP. Bombmoe
BHUMaHHUE yAeNseTcs OTOOpy y4yeOHOro marepuajia B COOTBETCTBHHM C TPHUHIUAIIOM
JOCTYIHOCTH NPU COXPAHEHUU 00111ero 6a30BOro ypoBHS, KOTOPBII JOIKEH MO COACPKAHHUIO
1 00beMy OBITh aanTUpOBaHHBIM i oOydarommxcs ¢ 3[IP B cooTBeTcTBHH C X 0COOBIMU
oOpazoBarenbHbIMU ~ TIOTpeOHOCTSIMU.  CrenyeT OOJeryuTh OBIAJACHHE  MaTepUaIoOM
obOygarormumucst ¢ 3IIP mocpencTBoM e€ro JIeTajibHOTO OOBSCHEHHS C CHCTEMAaTHYCCKHM
[IOBTOPOM, MHOTOKPaTHOM TPEHUPOBKM B MPUMEHEHHM 3HAHUM, WCHOJNb3YSd IPUEMBI
aKTyaJlu3anuu (BU3yasibHas ornopa, mamsTka).

[Iporpamma  mpeaycmarpuBaeT BHECEHHWE HEKOTOPBIX HW3MEHEHMIl: YMEHBILIECHUE
00beMa TEOPETHUYECKHUX CBEICHHM, BBIHECCHHE OTACIBHBIX TEM WM IEJbIX pa3fciioB B
MaTepuabl Al 0030pHOT0, 03HAKOMHUTEIFHOTO N3YUEHUSI.

HN3meHenus nporpamMmsbl B 5-9 kiaccax

Mamemamuka ¢ 5 u 6 knaccax

B o3nHakoMuTensHOM IUTaHE PEKOMEHIYETCSl M3yyaTh cienyiomue TeMbl: «Pumckas
Hymepanus», «PaBubie ¢uryps», «umuaap, konyc, mapy», «Kyo», «lIpsmMoyronbHbIit
napajuenenuneny, «llepememenne no KOOPAMHATHOM HpsMoi», «Moaynp duciay,
«YucnoBble MPOMEXYTKIN»; «Macmtad» (u3ydaercs B kypee «I'eorpadus»); «300paxenue
reoOMeTpUYecKnX (Uryp Ha HEIMHOBAHHOW OyMare C HCIOJIb30BAHMEM LUPKYIIS, JTUHEUKH,
YyrOJIbHUKA, TpaHCHOpTHpay», «JlnuHa okpyxkHOCTH», «llnomans kpyra», «llapannensHbie
npsimMbiey, «llepnenaukynspHbie mpsmbie», «OceBas U IEHTpaibHask CHMMETPUN) (U3ydaeTcs
B Kypce reomeTpun); «beckoHeuHbIe MEPUOIUYECKUE AeCATUYHBIE IpoOu. JlecsaTuuHoe
MPpUOIMKEHNE 0OBIKHOBEHHOM IpoOM» (M3ydaeTcs B Kypce aiareOpsl).

Crnenyetr yMEHbIIUTD KOJIMYECTBO YAaCOB Ha CIeAyronire TeMbl: «Pelienne noruyeckuii
3amauy, «/muna orpeskay, «lllkansly, «PacnpenenuTenbHbId 3aKOH YMHOXKEHUS», «3aiCh
MPOU3BEACHUSA ¢ OYKBEHHBIMH MHOXUTensaMu», «llocTpoeHune koHpuUrypanuii u3 dactei
MpsIMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KjeryaTod Oymare», «JlenmuTenu M KpaTHBbIE.
[Tpusnaku genumoctu», «Hambonpimumii oOUIMil nenuTenh W HauMEHbIIee 00Iee KpaTHOE.
JlenumocTh cymmbl U npousBeneHus». «llpuBeaeHune Apodu K HOBOMY 3HaMEHATEIIO»,
«HaxoxaeHne 4yacTu 1eNOoro M Lejoro mo ero yactuy. «OKpyrieHue MeCATUYHBIX APoOei».
«Pewmenne 3amau nepeObOpoM BCeX BO3MOXKHBIX BapuaHTOBY». «CocTaBieHHE OYKBEHHBIX
BBIpOKEHUI MO YCIOBHUIO 3aMaum». BBICBOOOIMBIIMECS Yachl MOXHO HCIIOJIb30BAaTh Ha
MOBTOpEHHE (B HAUaJie U KOHIIE y4eOHOTr0 rojia), Ha U3y4yeHue Haubosee TPYAHbIX U 3HAYMMBIX
TeM: B V Kllacce — Ha pelleHre ypaBHEHHH, MpHUBeACHUE APoOU K HOBOMY 3HAMEHATEINIO,
YMHOXCHHE U JICJICHUE JCCATHYHBIX Apo0el, n3mepenue yrios; B VI kimacce — mecTBus ¢
MOJIOKUTEIBHBIMU M OTPULATEIBHBIMM UYHCIAMHU, PEIICHHE YPaBHEHUM, CIOXKEHHE W
BBIUUTAHUE YHUCEI, COJAEpKAIIUX LENyl0 U JApOoOHYI0 YacTb, HA YMHOXXEHHE M JeJIeHue
OOBIKHOBEHHBIX JIPOOEH.

Anzeopa

B o03HakOMHTENbHOM IUJIaHE PEKOMEHIYETCS M3ydaTb CIEIYIOIUE TEMBI:
«HpparnmonanpHbie uncina. JleiicTBuTenpHbIe yrciay, «CpaBHEHHE NEUCTBUTEIHHBIX YUCEN,
apudmeTnyeckue AeUCTBUS C ACHCTBUTEIbHBIMU YHCIaMuy, «HaxoxkaeHue mpuOImKeHHbIX



3HAYEHUI KBaJpaTHOTO KOpH», «Teopema Bueray, «PelieHus ypaBHEHUIN TPEThEl U UETBEPTON

CTEereHer pa3IoKeHneM Ha MHOXUTEN», «DyHKIMS Yy =VX U ee rpaduk», «Ilorpemnocts u
TOYHOCTh NPHOITIKEHHs», «HeTHbIe 1 HeueTHbIe QyHKInM», «DyHKIUs y=Xx"», «DyHKIHS y=
ax?, ee rpaduk u cBoiictpa. ['paduxu Gynxmuii y= ax? + n u y=a(x-m)?2, «YpaBHeHHUE C AByMS
NepeMEHHbBIMU U ero rpaduk», «l'paduueckuii crnocod peleHus: CUCTEMbl ypaBHEHUN»,
«M300paskeHne 4JICHOB apH(PMETHUYECKOM M TEeOMETPUYECKOW MPOrpeccHid TOYKaMH Ha
KOOPJAMHATHOMU IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIIUANbHBIA pOCT. CII0KHBIE TPOLIEHTHD.

Cnenyer yMEHBIIUTH KOJIMYECTBO YAacOB Ha M3yueHHEe TeM: «DopMylibl»,
«Jloka3arenbCcTBO TOXKIECTBY, «JIMHElHOe ypaBHEHHE C JIByMs HEU3BECTHbIMU», «I'paduk
JUHEWHOTO YypaBHEHHS C JABYMS NepeMeHHbIMH», «[paduyeckoe pelieHne JIMHEHHBIX
YpaBHEHUN U CHCTEM JIMHEHHBIX ypaBHEHUN», «CBOMCTBA KBaIPAaTUIHOU (DYHKITHUNY.

BricBoOOMBIIMECS Yachl PEKOMEHAYETCS MCIOJIb30BATh: IS JIydlled MpopadOTKu
HauOosiee BaKHBIX TeM Kypca: «PemieHue ypaBHeHui», «PelieHne cUCTeM ypaBHEHMI»,
«CoBMeCTHBIE IeHicTBUS C Ipo0sMny, «[IpuMeHeHre CBOWCTB apu(METHIECKOT0 KBAAPATHOTO
KOpHS»; Ha IIOBTOPEHHUE, pELICHHE 3ahay, IpeoOpa3oBaHME BBIPAKEHMH, a TaKKe Ha
3aKpEIUICHUE U3YYEHHOI0 MaTepuara.

T'eomempusn

Cnenyer OCHOBHOE BHUMAaHHUE YJIEIMTh NPAKTUYECKON HANpaBJIEHHOCTU Kypca,
UCKJIIOUYMB U YIPOCTUB Hamboee CIIOKHBINA Ui BOCIIPHUATHS TeopeTnyeckuid matepuan. Ha
ypOKax reoMeTpUH HE0OX0AUMO MaKCUMaJIbHO MCII0JIb30BaTh HArJIsIHbIE CPEICTBA O0OYUEHNUS,
OosiblIe IPOBOJIUTHh MPAKTUYECKUX padOT C yyalluMucs, pemarts 3aaa4u. CTpoUTh perieHue
3aJ1a4 [PU NOCTOSIHHOM OOpAaIllEHUH K HarJIsAHOCTH — PUCYHKaM U YepPTEKaM.

OzHakoMuTenbHO garb TeMbl: «Teopempl M [OOKa3aTenbCTBO.  AKCHOMBIY,
«Jloka3aTenbCcTBO OT IPOTUBHOTO», «CyIlIeCTBOBAaHUE U €JUHCTBEHHOCTD MEPIEHIUKYIISIpA K
psMoi», «MeToa reoMeTpu4eckux MecT», «MeTtox yaBoeHus Menuansl», «Teopema daneca
U Teopema O IPONOPLUOHAIBHBIX OTpe3kax», «LleHTp macc TpeyrosnbHuKa», «lI3MeHeHHe
TPUTOHOMETPUUYECKUX (QYHKUMH Tpu BO3pacTaHuM yria», «DopMynbsl i paguycoB
BIIMUCAHHBIX U OIMCAHHBIX OKPYKHOCTEW MPABWIBHBIX MHOTOYIOJIBHUKOBY», «YpaBHEHHE
npsiMoi», «JIBrmxeHne», «CBolcTBa IBHKEHUA», «TeopeMa 0 Mpon3BENEHNN OTPE3KOB XOP[,
TEOPEMBI O IIPOU3BEIACHUU OTPE3KOB CEKYIINX, TEOpEMa O KBaJApaTe KacaTeJIbHOW.

Crnenyer yMEHbIIUTh KOJIMYECTBO YaCOB Ha M3ydeHHE TeM: «CUMMETpUUHbIE (BUTYPHI.
OcHoBHbIE CBOWCTBa oceBoi cummeTpumny», «lleHnTtpanbHast cummerpus», «llapannenbHblil
nepeHocy, «IToBopot», «IIpeobpazoBanue nmomodus. [logo6re cOOTBETCTBEHHBIX AIIEMEHTOB,
«OCHOBHBIE 337laud Ha MOCTPOECHHE C IOMOIIbIO LHUPKYJISs WM JHMHEWKH», «JlekapToBbl
KOOP/AMHATHI Ha IUIOCKOCTHY, «Perienne TpeyronbHUKoBy, «[lonodue Gpuryp.

BricBoOOAMBIIMECS Yachl UCTIOIb30BaTh HA PEIlIEHUE 3aa4 U TIOBTOPEHUE.

Bepoamunocmo u cmamucmuka

B cBa3u ¢ TeM, 4YTO MAaHHBIM KypC BbI3bIBACT HAMOOJbBIINE CIOKHOCTH ISt
obyuaromuxcs ¢ 3[1P, cBs3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTH CJIOBECHO-JIOIMUYECKOTO
MBIIIJIEHUS], €70 U3YUYEHHUE JJOJKHO CTPOUTHCS Ha 0a30BOM YPOBHE U JOCTYITHOM JUIsl YYEHUKOB
Matepuasne. OCHOBHOE BHUMAaHME CIENYET YACIUTDH Pa3ziellaM, CBS3aHHBIMHU C IOBTOPEHUEM
MIPOMIEHHOI0 MaTepHalla, YBEJIWYNUTh KOJUYECTBO YIPAKHEHWM W 3aJaHUM, CBA3AHHBIX C
MPAKTUYECKOH JIeATEIIbHOCTHIO 00YYarOIUXCS.

Heo0xoanMo nepecMOTpeTh cojiepikaHle TEOPETUUECKOr0 MaTepralia U XapakTep ero
M3JI0KEHUS: TEOPETUYECKUI Marepuan IPENoJHOCUTh B IIPOILECCE pEIIeHUs 3agad |
BBITMOJIHEHUS 3aJaHUN  HATJISAHO-TIPAKTHUECKOTO XapakTepa; He TpeOoBaTh BBIBOJA U
3alIOMUHAHUS CJIOKHBIX (OPMYJ, PEIIeHUs] HECTaHIapPTHBIX, TPYIOEMKHUX 3aaHuil. Psan tem
ClIeyeT U3y4aTh B 03HAKOMUTEILHOM ILJIaHE.

[TporpamMa mpenocTaBisieT aBTOPY paboyei mporpaMMel CBOOOAY B pacripeaeIeHun
MaTepuaiga Mo 4YeTBepTsM (Tpumectpam). PacmpeneneHuve BpeMEeHHM Ha H3yde€HUE TEM B
TeueHHe y4eOHOro rofia CaMOCTOATENbHO OIpeesieTcss 00pa3oBaTeIbHON OpraHu3aluei u



3aBUCUT OT ocoOeHHocTel rpynmbl olOydatomuxcs ¢ 3[IP m ux ocoOrix 00pa3oBaTEIBHBIX
notpeOHOCTEH.

IIpumepHbie BuAbI JAesiTebHOCTH oOydaromuxcss ¢ 3IIP, oOyciaosiieHHbIe
0co0bIMH 00pa3oBaTeIbLHBIMU NOTPEOHOCTAMH M O0ecrneYuBaKIIMe OCMBICJIEHHOE
OCBOECHHeE COJlep:KaHNU 00pa3oBaHus 1o npeamery «MaremaTuka»

Copneprxanue BUA0B esTenbHocTH oOydaronuxcs ¢ 3I1P onpenenserca ux ocoObiMu
oOpa3oBaTenbHBIMU MTOTpeOHOCTAME. [ToMuMO mmpoko ucnoabs3zyeMsix B OOIT OO0 obmmx
Ul BCeX OOydYaroluXcs BHUAOB JEATEIBHOCTH CJIEAyeT YCWINTh BHJbl JAEATEIbHOCTH
cneun(uYHbIe A JAHHOM KaTeropuu JeTei, 0O0ecreunBaroniie OCMBICICHHOE OCBOCHHE
coJiepKaHusl 00pa30BaHUs 110 MPEAMETY: YCUICHUE IPEIMETHO-TIPAKTUUECKON JesITeIbHOCTH
C aKTUBU3ALMEH CEHCOPHBIX CUCTEM; YEPEJOBaHHE BMJIOB AESTEIBLHOCTH, 3aJCHCTBYIOLIUX
pa3NUyHbIe CEHCOPHbIE CHCTEMBbl; OCBOCHHE Marepuana C OINOpOil Ha aJIropuTM;
«IIOIIAroBOCTh» B H3YYEHMM MaTepualla; HCIIOJIb30BAHHUE JIOTOJIHUTEIBLHOM BU3yaJbHOU
OIophl (CXeMbl, IAOJOHBI, ONOPHBIE TAOIMIbI); PEYEBOM OTYET O IpOILEecce U pe3yibTare
NESTEeIbHOCTH; BBIIOJHEHUE CHECHUANBHBIX 3aJaHul, OOECIEeYMBAIOIINX KOPPEKIHUIO
peryisuu yueOHO-1103HaBaTeIbHOMN 1EATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJibTara.

TemaTnuyeckass ¥ TepMHHOJIOTHYecKas Jekcuka coorsercrsyer OOII O0O.

s o6yyaromuxcs ¢ 3[1P cyiiecTBeHHBIM SBISIOTCSA IPUEMBbl PA0OTHI € JIEKCHYECKUM
MaTtepuaioM no npeaMery. llpoBonutcs crenuanbHas paboTa 1O BBEIEHUIO B AKTHUBHBIN
CJIOBaph 00yYaroIIMUXCsl COOTBETCTBYIOIIEH TepMUHOJIOTHH. V3ydyaemble TEpPMUHBI BBOAATCS
Ha TIOJIMCEHCOPHOW OCHOBE, 00s3aTeNbHA BU3yalIbHAS IOAJCPKKA, AITOPHUTMBI PabOTHI C
OIpeJIeIEHUEM, OTIOPHBIE CXEMBI IS aKTYyaIU3alliid TEPMUHOJIOTHY.

Mecto yuyeOHOro npeamera «MaremaTuka» B yueOHOM IJIaHe

B cootBerctBuM ¢ DenepanabHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIaPTOM
OCHOBHOTI'0 0011ero oopa3oBanus yueOHbIN npeaMer «MaremaTHKa» BXOAUT B NMPEIMETHYIO
obmacth «MartemaTtuka ¥ WHPOpPMATUKa» U ABISETCA 00sM3aTeNbHBIM U U3ydeHus. B 5-9
KJ1accax yd4eOHbIN npeaMer «MareMaTHKay TPaJULMOHHO M3Y4aeTcsl B paMKax CIETYyIOLIUX
y4eOHBIX KypcoB: B 5-6 kilaccax — Kypca «MaremaTukay, B 7-9 kiiaccax — KypcoB «AinreOpa»
(BKJIIOUAst 3JEMEHThl CTAaTUCTHKH M TEOpPHM BeposiTHOcTel) u «l'eomerpus». Hacrosmei
MIPOrpaMMOil BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BepoSATHOCTh U CTaTUCTHKA.

Hacrosimeit mporpaMmoii npexycMaTpuBaeTcs BblAEJI€HHE B y4yeOHOM IIJIaHE Ha
M3Yy4YeHHE MaTeMaTHKH B 5—6 Kjaccax 5 y4eOHBIX 4acOB B HEJENIO B TEUEHUE KaXKJI0T0 roja
o0yueHus, B 7-9 knaccax 6 yueOHBIX 4acoOB B HEJEINIO0 B TEUEHUE KaXKIOro roja oOy4yeHHs,
Bcero 952 y4yeOHbIX yaca.

Copepxanue ydeOHoro mpeamera «MaremaTnka», npeacraBjieHHOe B padoueH
nporpamme, cootBerctByer PI'OC OOO, ocHOBHOII 00pa3oBaTelbHONH Mporpamme
OCHOBHOT'0 00111er0 00pa30BaHMs, aJanTHPOBAHHON OCHOBHON 00pa30BaTeIbHOM MporpaMme
OCHOBHOT0 00111€T0 00pa3oBaHus 00y4aIOUINXCS € 3aJePKKON ICUXUYECKOTO Pa3BUTHS.

TemaTnueckoe MiIaHMpPOBAaHUE YYEOHBIX KypCOB M PEKOMEHIyeMOe paclpe/ieleHue
y4eOHOT0 BPEMEHU AJIsl U3YUEHUS OTNIEIbHBIX TEM, IPEIOKEHHbIE B HACTOSIIEH TpOrpaMme,
HaJ0 paccMaTpuBaTh KaK IPUMEPHBIE OPUEHTHUPBHI B IIOMOIIb COCTABUTEII aBTOPCKOMN
paGouell mporpaMmbl U NpPEXJIE BCETO YUUTENIO. Aemop paboueil npozpammvl 6npase
Y8enuuums npeoiodceHHOe YUCTO Y4eOHbIX 4aco8 Ha membl, mpedyrouue 6o1ee ONUmMenrbHO20
uzyuenus obyuarowumucs ¢ 3I1P, unu ymenvuumes Koauuecmeo 4acos Ha memovl, uzyiaemle
Ha O3HAKOMUmenbHoM ypoene. JIOIYCTMMO TakKe JIOKAlIbHOE IepepaclpeieicHue H
MepecTaHOBKa AJIEMEHTOB COJEpaHUs BHYTPH JTaHHOTO Kiacca. Koln4yecTBO MPOBEPOUHBIX
paboT (TeMaTH4eCKUi U UTOTOBBIA KOHTPOJIb KaueCcTBa YCBOCHUS YyUeOHOTO MaTepHaia) u ux
THUII (CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE Pa0OThI, TECTHI) OCTAIOTCS HA YCMOTPEHHUE YyUUTEIs.
Taxke yuyuTenb BIOpaBe YBETUYUTh WIM YMEHBIIMTH YHCIO Y4EOHBIX 4acOB, OTBEAEHHBIX B
paboueii mporpamme Ha 0000IIeHNEe, TOBTOPEHNUE, CUCTEMATU3AINIO 3HAHUN 00y4JaromuXCsl.



EnvHCTBEHHBIM, HO NPUHUUINAIBHO BAKHBIM KPHUTEPHEM, SBISETCS JTOCTHIKECHUE
pe3yabTaToOB 00y4EHUs], YKa3aHHBIX B HACTOSIIEH porpaMme.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KJIACCBI

Ienn u3ydyenusi yaeGHOro Kypca

[TpropuTeTHBIMU LIENIIMU 00Y4EHUsI MaTeMaTHKe B 5—6 Kilaccax sIBIISIOTCA:

" [pomoibKeHHe (OPMHPOBAHUS OCHOBHBIX MAaTeMaTHUECKUX TMOHATHH  (4YHCIO,
BeJINYMHA, TeoMeTpuyeckas ¢Qurypa), obecrneuuBarOUIMX IPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHUsl OOYyUaIOLIHXCS;

" pa3BUTHE HUHTEUIEKTYaJIbHbIX M TBOpUYECKMX crocoOHocTel obOyuaromuxcs ¢ 3IIP,
[I03HABATEJIbHOW aKTUBHOCTH, MCCIEN0BAaTEIbCKUX YMEHHM, MHTEpeca K H3YyYEHUIO
MaTE€MaTHKU;

* moaBeneHue oOydaromuxcst ¢ 3IIP Ha mocTymHOM A HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSA3U MATEMATUKHU U OKPY>KAIOILETO MUPA;

* ¢dopmupoBanue  (PyHKIMOHAIFHOW  MaTeMaTHYECKOH  IpPaMOTHOCTH:  YMEHHUS
pacrio3HaBaTh MaTeMaTHYeCKUe OOBEKThl B pEabHBIX JKU3HEHHBIX CHUTYalHUsX,
IPUMEHSTh OCBOEHHBIE YMEHHs AJI PELICHHs MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IIOJIYYCHHBIE PE3yIbTaTbl U OLEHUBAaTb MX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUU COJIEpKAaHUS Kypca MaTeMaTUKU B 5—6 Kiaccax — apudmerndeckas
U TeoMeTpUYEecKasl, KOTOpbI€ pa3BUBAIOTCS IapajljIeNIbHO, KaXK[ask B COOTBETCTBUM C
COOCTBEHHOM JIOTMKOH, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroil, a B TECHOM KOHTaKTe U
B3auMojeiicTBuM. Takke B Kypce MPOUCXOJUT 3HAKOMCTBO C 3JEMEHTaMM ainreopbl U
OIMCATENbHON CTATUCTUKH.

N3ydeHnne apupmMeTHueCcKOro MaTeprana HaUMHAeTCsl CO CUCTEMAaTU3alluy U Pa3BUTHUS
3HAHMW O HaTypaJbHBIX 4HCIAX, I[OJYYEHHBIX B HadaupbHOM mkose. Ilpu a3Tom
COBEPIICHCTBOBAHHE BBIYMCIUTEIHLHON TEXHUKH M (DOPMUPOBAHHE HOBBIX TEOPETHUYECKUX
3HaHUIl codeTaeTcs ¢ Pa3BUTHUEM BBIYMCIMTEIBHON KYJIbTYPbI, B UACTHOCTH C OOy4YEHHEM
MpoCTEeHIIUM TNpuéMaM TMPUKUIKM U OLEHKM pPEe3yJabTaToOB BblUMCIeHUN. l3yuenue
HaTypaJIbHBIX YHCEN MPOJOJDKAETCS B 6 KIIacCE 3HAKOMCTBOM C HAYaJbHBIMU IOHATUSAMHU
TEOpUHU JAECTUMOCTH.

Jpyroii KpynHbIi O6JI0K B COAEp KaHUU apupMETHUEeCKOI JIMHIK — 3TO Apobu. Havamno
M3Y4eHUsI OOBIKHOBEHHBIX U JECATUYHBIX Ip0oOei OTHECEHO K 5 Kilaccy. DTO MepBbId 3Tall B
OCBOEGHUHU JpoOel, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU UJESIMU, IOHSATHSMH TEMBI.
IIpu 3TOM paccMoTpeHHEe OOBIKHOBEHHBIX JIPOOEi B IOJIHOM 00bEME MPEALIECTBYET U3YUEHHIO
JECATUYHBIX JpoOel, 4To 1enecoo0pa3Ho ¢ TOUKU 3PEHUs JIOTMKHM M3JI0KEHHs YHCIOBOU
JUHUM, KOTJa IpaBWia JEHUCTBUN C JECATUYHBIMU JPOOSIMM MOKHO OOOCHOBATH YXkKe
M3BECTHBIMU AJITOPUTMAMH BBIMOJHEHUS JEMCTBUI ¢ OOBIKHOBEHHBIMHU IPOOSIMU. 3HAKOMCTBO
C JECATHUYHBIMH JApOOSMHU PpPACHIMPUT BO3MOXKHOCTU JUISi MOHMMAHUS OOYyYarOUIMMHCS
MPUKJIAJHOTO TPUMEHEHUS HOBOW 3allCH IPU M3YYEHUU JAPYTUX NPEIMETOB U IpHU
MPaKTUYECKOM HCTOb30BaHnH. K 6 Kiaccy oTHECEH BTOpOM dTall B MU3y4E€HUU JIPOOEH, Tjie
MIPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHMS U IIpeoOpa3oBaHus ApoOeil, ocBOeHHE
HOBBIX BBIYMCIUTENIbHBIX QJITOPUTMOB, OTTAUMBAHME TEXHUKHM BBIUMCICHUN, B TOM 4YHCIIE
3HAYeHUH BBIPAKEHUM, COJepKAILNX U OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAaHOBICHHUE
CBSI3eH MEXIy HUMH, pacCCMOTpEHHUE MPUEMOB pelIeHus 3a1ad Ha ApooOu. B Haudane 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C IOHSATUEM MPOLIEHTA.

Oco0eHHOCThIO U3YUYEHHUS TTOJIOKHUTENBHBIX U OTPULIATENbHBIX YHCEN SBISIETCS TO, YTO
OHHM TaKXX€ MOTYT pacCMaTpUBAThCs B HECKOJIBKO ATanoB. B 6 kiacce B Hauane U3y4yeHus: TEMbI
«[lonoxutenpHble U OTpULIATEIbHBIE YUCIIa» BbIAENsAeTcs noaTema «lLlensie uncnay, B pamkax
KOTOpPOI 3HAKOMCTBO C OTPHMILIATEIbHBIMU YHMCIAMU U JEHCTBUSAMHU C IOJOKUTEIbHBIMU U
OTpULATENIbHBIMM YMCJIaMH [IPOUCXOJUT Ha OCHOBE COJIEP’KaTeIbHOr0 TMOAXOoAa. ITO
MO3BOJISIET HA JOCTYIIHOM YPOBHE II03HAaKOMUTBH YYaIlIMXCS IPAKTUYECKH CO BCEMU



OCHOBHBIMM TIOHSATUSIMH TEMBI, B TOM 4YHCIE€ W C IPABWJIAMH 3HAKOB IIPU BBINOJIHCHUH
apupMeTHuecKuX aeiicTBuil. I3yueHne panroHaIbHBIX YUCe Ha 3TOM HE 3aKOHYHTCS, a OyeT
IPOAOJDKEHO B Kypce anreOpbl 7 Kjacca, 4YTO CTaHET CIEAYIOUIMM IPOXOAOM BCEX
MPUHIUIHAIBHBIX BOMPOCOB, TEM CAMBbIM pa3AeiieHHE TPYIHOCTEH 00jeryaer BOCIPHUITHE
MaTepuaga, a pacHpeieieHHe BO BPEMEHHM CIIOCOOCTBYET IPOYHOCTH INPUOOpPETaeMbIX
HAaBbIKOB.

[Ipu oOyueHMM pelIeHHIO TEKCTOBBIX 3aJad B 5—O6 Kjaccax HCHOJIb3YIOTCA
apupmeTnyeckue NpUEMBI pelIeHHs. TeKCTOBBIE 3ajaud, pellaeMble HpU  OTpabdOTKe
BBIYHCIIUTEIBHBIX HABBIKOB B 5—6 Kjlaccax, paCCMaTPUBAIOTCS 3aJa4 CIEIYIOIIUX BHUIOB:
3aJ]auu Ha JIBIKEHHE, Ha YaCTH, HA IOKYIIKH, Ha paboTy ¥ IPOU3BOIUTEILHOCTD, HA TPOLICHTHI,
Ha OTHOUIeHus U nponopuuu. Kpome Toro, odyuaromniyecs 3HaKOMATCS ¢ IPUEMAMU PELLICHUS
3aJad  1epebopoM  BO3MOXKHBIX  BapuaHTOB, ydarcs paboTarb ¢  HH(pOpMAaIuei,
IIPEJCTABICHHOM B (hopMe TabJInIl MU TUarpaMmM.

B paboueii mnporpamme mpeaycMOTpeHO (OPMHUPOBAHHE MPOIEACBTHUICCKHX
anreOpandyeckux NpezicTaBieHuil. bykBa kak CUMBOJ HEKOTOPOrO YHCJa B 3aBUCUMOCTH OT
MaTEMaTHYECKOr0 KOHTEKCTa BBOAMTCS IIOCTENIEHHO. bByKBEHHass CHMBOJIMKA ILIUPOKO
UCIOJIb3YeTCsl MIPEXkAe BCEro Ui 3alMCH OOIIMX YTBEPKIACHUN M MPEUIoKEeHUH, hopmyi, B
YaCTHOCTH ]ISl BBIYMCIICHUSI TEOMETPUUYECKUX BEJIMYHMH, B KAUECTBE «3aMECTUTENS YHCIa.

B kypce «Marematuku» 5—6 KiIaccoB INpPEICTaBICHAa HAIVISIAHAsg TE€OMETpUs,
HalpaBJIEHHAs Ha pa3BUTHE OOpPa3HOIO MBIIUIEHUS, HMPOCTPAHCTBEHHOIO BOOOpaXKEHUS,
n300pa3sUTENbHBIX YMEHHUH. OTO BaXHBIM 3Tall B H3Y4YEHUM TIEOMETPUHU, KOTOPBIH
OCYILIECTBIISIETCSI HAa HAIJISIIHO-NIPAKTUYECKOM YPOBHE, ONHPAETCS Ha HarJsJHO-0Opa3zHoe
MblIIUIEHHE 00yyaroluxcs. bosbias pojib OTBOJUTCS NPAKTUYECKON NESATEIbHOCTH, OIBITY,
9KCIIEPUMEHTY, MOJIeIMpoBaHuio. OOyuaroluecs 3HaKOMSITCS ¢ TEOMETPUUECKUMU (pUurypamu
Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX NMPOCTEHIIMMH KOH(UTYpaLUsIMU, ydaTcs U300paXkaTh
UX Ha HEJIMHOBAHHOW W KJIETYAaTOW Oymare, pacCMaTpHBAIOT WX MpOCTEHIIHe CBOWCTBa. B
porecce M3y4eHHMs HarsiiHOM TIeOMETpUM 3HaHUs, IOJIydeHHble OOydJarolUMMHUCS B
Ha4yaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

Mecto y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo ydyeOHOMY IUTaHY B 5—6 Kiaccax M3ydaeTcsi MHTETPUPOBAHHBIA MpeIMET
«MatemaTiKay, KOTOpPBIi BKIIIOYaeT apu(pMETHIECKHI MaTeprall U HarJIsIIHYI0 T€OMETPHIO, a
TaK)Xe MPOIEEBTUUECKUE CBEJICHUS U3 aJIreOphl, IIEMEHTHI JIOTUKH M Hayaja ONUCaTeIbHON
CTaTHUCTUKH.

Y4eOHbIii 11aH Ha U3y4YE€HHE MaTeMaTUKU B 5—06 Ki1accax OTBOJUT HE MEHee 5 yueOHbIX
4acoB B HEJIEIIO B TEUEHHE KaXJI0ro rojia o0yueHus, Bcero He MeHee 340 y4eOHBIX 4acoB.
COAEPXAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHUA)

S KJIACC

Hamypanouvie uucna u nynp

HarypanbHoe uucino. Pang Harypanshbix yncen. Yucno 0. M300paxeHne HaTypaibHbBIX
qycesl TOYKaMy Ha KOOPAWHATHOM (YMCIIOBOM) PSIMOH.

[TosunmoHHas cucrema cuucineHus. Pumckas wymepayus Kak npumep Heno3uyuoHHouU
cucmemvt cuucnenus®. JlecATHUHAS CUCTEMA CIUCIIEHHS.

CpaBHeHHE HaTypaJbHBIX YHCEIN, CPAaBHEHUE HATYPaJbHBIX yncel ¢ HylnéM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypaJbHBIX UYHCEN; CBOWMCTBO HYJISI IPU CIOKEHUU. BplunmTaHue kak
neiicTBre, 00paTHOE CIIOKEHNI0. Y MHO)KEHHE HaTypaJIbHbBIX YHCENT; CBOMCTBA HYJISI M €IMHUIIBI
pu yMHOXKeHUU. [leneHune kak aelcTBue, oOpaTHOE YMHOXKEeHHI0. KOMIOHEHTHI AeHCTBHH,
CBs3b MEXly HUMH. [IpoBepka pe3ynbraTa apudmernyeckoro aeiictsus. [lepemecturensuoe
Y COUYETaTeIbHOE CBOMCTBA (3aKOHBI) CII0KEHUS U YMHOKEHUS, pacnpedenumenbHoe C80UCmeo
(3aKOH) YMHOMNCEHUSL.

! 3)1605 " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX MPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIAHEC.
HGH&I‘OI‘ CaMOCTOATEIILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



Hcnonp3oBanue OyKB Juisi 0003HAUEHUSI HEU3BECTHOIO KOMIIOHEHTA U 3aIICH CBOMCTB
apu(pMETHYECKUX ACUCTBHIM.

Henumenu u xkpamuvle yucia, paznoxkeHue Ha MHOXHUTeNnu. [IpocTble M cocTaBHBIE
yucna. Ilpusnaxu denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crernenp ¢ HaTypajdbHBIM TOKa3aTelieM. 3aluch YKCla B BHUJE CYMMBI pa3psIHBIX
cllaraéMblX.

YucnoBoe BbIpaxeHHe. BbluncieHne 3HAYEHUN YHCIOBBIX BBIPAKEHUI; IMOPSIOK
BBITIOTHEHUS JeWcTBUNA. lcmonp30BaHWE TIpU BBIUMCICHHSIX MEPEMECTUTEIBHOTO U
COYETATEIHFHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHUS, paAcnpeoenumeibHo20 C80UCmed
VMHONCEHUSL.

Apodu

[IpencraBinenne o IpoOM Kak croco0e 3amucu 4acTh BeduduHbl. OOBIKHOBEHHBIC
npobu. I[lpaBunbHble U HempaBWwiIbHble JApoOu. CMmemianHas [poOb; MpeAcTaBlICHUE
CMELIaHHOM JpoOM B BHJE HENPABUIBHON APOOM M BBIIEJICHUE IEJIOH YacTH YHuClia M3
HeNpaBWIbHON npobu. M3o0pakeHue npoOel TOYKaMW Ha YUCIOBOM mpsmon. OCHOBHOE
cBoiictBo jpobu. Coxpawernue Opobeil. I[lpusedenue O0podu K HOBOMY 3HAMEHAMEINIO.
CpaBHeHHE TPOOCHA.

CrnosxeHue v BblUUTaHuE Ipo0eil. YMHOKEHUE U JiefieHue Ipo0eil; B3auMHO-00paTHbIE
npobu. Haxoowcoenue uacmu yenozo u yeio2o no e20 4acmu.

Hecstuunas 3amuch napoOeit. [lpencraBneHue JIecATUYHOH JIpoOM B BHIE
OOBIKHOBEHHOW. I300paskeHne NeCATUYHBIX JpoOel TOouKaMH Ha YHUCIOBOM MPSAMOM.
CpaBHEHHE IECATUYHBIX IPOOCH.

ApudmeTnueckue ACUCTBUS C ACCITUYHBIMU ApoOaMu. OkxpyeneHue Oecamuiubix
opobel.

Penienne TeKCTOBLIX 3324

Pemenne TeKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCO0OM. Peutenue 1oeudecKux 3a0au.
Pewenue 3a0au nepedbopom ecex 603modxcHvix éapuanmog. VICTIONb30BaHHE NMPU PEUICHUH
3aja4 TaOJIHII U CXEM.

Pemenne 3amau, coep:kaliux 3aBHCHUMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTH,
BpEMsl, pacCTOsIHUE; 1IeHa, KOJINYECTBO, CTOMMOCTh. EAMHUIIBI n3MepeHus: Macchl, 00bEMa,
LIEHBI, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBsi3b MEXKIYy €IWHUIIAMH H3MEPEHUs Kaxaou
BEJTUYHHEI.

Perenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBnenue NaHHBIX B BUJE TAOIUII, CTOJIOYATHIX AUArPaMM.

Haruasignas reomerpus

Harnsanuele npencrasnenus o purypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroi, JIOMaHas, MHOTOYIOJBHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsMo#, OCTpbli, TYHmou H
Pa3BEPHYTHIE YIJIBL.

JlnuHa oTpe3ka, METpUYEeCKHE eAWHUIBI AMUHBL. JlIuHa JOMaHOH, MepuMeTp
MHOTOYyrojibHUKa. M3MepeHue n nocTpoeHre yrioB ¢ TOMOIIbIO TPAaHCIIOPTHPA.

Harnsgaele mnpeacraBieHus o  Qurypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O pageHcmee uzyp.

N300paxkenue Gpuryp, B TOM 4nciie Ha kieTdatoi Oymare. [locmpoenue konguaypayuii
u3 yacmeti NPAMOLUL, OKPYHCHOCMU HA HEIUHOBAHHOU U Kiemuamot oymaee. VIcmonp30BaHNe
CBOWCTB CTOPOH H YTJIOB MPSMOYTOJbHUKA, KBapaTa.

[lnomanes  OpsIMOYrOJbHMKA W  MHOTOYTOJBHHUKOB,  COCTAaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (UTryp, U300paKEHHBIX Ha KierdaToi Oymare. EguHUIIBI
M3MEepeHus TUIOIIA N,

Haenaonvie npeocmaenenuss o npocmpaHcmeeHHuIX ueypax: npaMOoy20ibHblll
napannenrenuned, Kyo, MmHoz2oepanHuku. M3o6padicenue npocmeuuux MHO202PAHHUKOS.
Pazeépmru xyba u napannenenuneda. Cozoanue mooenell MHO202PAHHUKO8 (U3 Oymazu,
NPOBOJIOKU, NIACTMUTUHA U OP.).

O6vém npsamoy2oivbHo20 napaiieienuneda, Kyoa. Eounuysl uzmepenus oovéma.



6 KJIACC

Hamypansuwie yucna

Apudmernueckue IeHCTBUS ¢ MHOTO3HAUYHBIMU HATYpaJIbHBIMU YMCIIaMu. YKCIOBbIE
BBIPA)XEHUS, IOPAJOK JIeHCTBUM, UCII0JIb30BaHUE CKOOOK. VIcroib30BaHNe TP BBIUMCIICHUSIX
MEPEMECTUTEIILHOTO M COYETATENbHOTO  CBOMCTB  CJIOXEHHA W yMHOXEHHS,
pacnpeoenumenbHo2o ceoticmea ymHodceHus. OKpyrieHne HaTypaJIbHbIX YUCell.

Jlenurenu W KpaTHBIC YHCIA; HAUOOIbWUL 00WUll Oelumens U HaumeHvuiee odujee
Kpamuoe. enumocms cymmul u npoussedenusi. JleneHue ¢ OCTaTKoM.

Jlpoou

OObIKHOBEHHAs! JpoOb, OCHOBHOE CBOMCTBO JIpo0OH, cokpalieHue npodeid. CpaBHeHHE
U yropsaounBanue 1pooeii. Perenue 3aqad Ha HAX0XKIEHHE YAaCTH OT LIEJIOTO U IEJIOTO 0 €T
yactu. [lpoOHOe 4ncio Kak pe3ynabTar AeiaeHus. IlpeacraBnenue necsTHYHON IpoOU B BUE
OOBIKHOBEHHOH JpOoOM M BO3MOXHOCTH TPEACTaBICHUS OOBIKHOBEHHOH IpoOu B BHIE
JecATU4HOM. JlecaTuuHble JpoOu U MeTprUecKas cuctemMa Mep. ApupMeTnueckue 1eicTBus U
YHCIIOBbIE BHIPAKEHUS C OOBIKHOBEHHBIMHU M JIECATUYHBIMH JJPOOSIMHU.

OtHomienue. [lenenue B JaHHOM OTHOWEHUU. Macwmab, nponopuus. [Ipumenenue
IIPONOPLMI IIPU PELLIEHUH 3a/1a4.

[Tonsatue mnpoueHTta. BbluncieHne HpoleHTa OT BEIMYMHBI M BEIMYUHBI IO €€
MpOIeHTY. BrIpaxxeHne MponeHTOB ACCATUYHBIMU Apo0sMu. PemieHne 3amad Ha MPOICHTHI.
BeipakeHue OTHOLIEHUS BEJIMYUH B IIPOLICHTAX.

Ilonosrcumenvuoie u ompuyamenvHovle YUCIA

[TonoxxurensHble W oTpuuAaTenbHble uucna. lLlensle uucma. Moodyaw  uucaa,
2eomempudeckas unmepnpemayusi Mooy ducna. V300paxkeHue uncen Ha KOOPIAMHATHOU
npsmoil. Yucnosvie npomesicymru.

CpaBHeHne 4ymcen. ApupMeTHYeCKHe JICHCTBHA C  TOJIOKUTEIBHBIMA U
OTPULIATEIIbHBIMU YHCIIAMHU.

[IpsMoyronbpHass cuUCTeMa KOODAMHAT Ha IUIOCKOCTH. KoopAawHAThl TOYKH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpIAUHATHOM IJIOCKOCTH.

bykeennuvie sviparcenusn

[Tpumenenne OykB JUId 3alMCH MaTeMaTHMYECKUX BBIPAKEHUH M MPEAJIOKECHHH.
CpoiicTBa apu(pMETHUECKUX NEHCTBUN. ByKgeHHble 8bIpadCeHUs U YUCT08ble NOOCHAHOBKU.
bykBeHHBIE paBeHCTBA, HAXOXKJEHHE HEU3BECTHOrO KOMIOHEeHTa. Dopmyiibl; (HOpMyIbl
MepuMeTpa | IIIONIaIu MPSMOYTOJIbHUKA, KBaIpaTa, 00béma napaiieienunedd u Kyoa.

Pewenue mexcmoswvix 3aoau

Pemienne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCO0OM. Peutenue 10eutecKux 3a0au.
Pewenue 3a0au nepebopom 6cex 603M0dCHbIX 6APUAHMOE.

Pemenne 3amau, copepkalMx 3aBHCHMOCTH, CBSI3BIBAIOIIMX BEIMYUHBI: CKOPOCTb,
BpeMsl, PacCTOSHHE; I€Ha, KOJIUYECTBO, CTOMMOCTb; MPOU3BOAUTEILHOCTh, BpeMs, 00bEM
paboThel. ENWHUIBI H3MEpPEeHUs: MacChl, CTOMMOCTH; PacCTOSIHUS, BpEMEHH, CKOPOCTH. CBSI3b
MEXy €IMHUIIAMH U3MEPEHUS KaKI0W BEIIUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIICHHEM, IPOMOPIHMOHAIBFHOCTHIO BEIHYHH,
MPOIIEHTAaMU; pellleHe OCHOBHBIX 3a]1a4 Ha JPOOU U MPOLIEHTHI.

Oyenka u npukuoxa, okpy2ieHue pe3yiomama.

Cocmasenenue 6yK8EHHbIX BbIPANCEHUL NO YCI0BUIO 3A0aUlU.

[IpencraBieHne qaHHBIX ¢ MIOMONIBIO TaOwI ¥ auarpamm. CTon04aTeie TuarpamMMel:
YTEeHUE U ocTpoeHHe. UTeHne KpyroBbIX JUarpaMm.

Hacnaonan ceomempus

Harnsanele npeacraBieHus o pUrypax Ha IJIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd,
yTroJl, IOMaHasi, MHOTOYTOJIbHUK, YeTHIPEXYTOIBHUK, TPEYTOJIBHHK, OKPY)KHOCTb, KPYT.

B3aumnoe pacnonodcenue 08yxX NpAMbIX HA NIAOCKOCMU, NApAalleNbHble NpsiMble,
nepneHouKyiapHele npsimvie. VIsMepeHune pacCTOSHUN: MEXIY IBYMs TOYKAMH, OT TOYKH IO
NpSIMOIi; JUTMHA MapIIpyTa Ha KBaJpaTHOM CETKe.



W3mepeHne 1 mocTpoeHHe YIJIOB C MOMOIIBIO TPaHCIOPTUPa. BUIbl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYINOYrOJdbHBIN; paBHOOEAPEHHBIH, PaBHOCTOPOHHHIA.
YeTbIpEXYroNbHUK,  MPUMEPHl  YETHIPEXYTrOJbHUKOB.  [IpsAMOyronbHHMK,  KBajpar:
WCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, IMAroHaineil. M3zoopasicenue ceomempuyeckux guayp
HAa HeTUHOBAHHOU OyMaze C UCNONb308AHUEM YUPKYJIA, TUHEUKU, Y2ONbHUKA, MPAHCHOPMUPA.
[TocTpoenus Ha KieT4aToi Oymare.

[lepumerp MHoroyrosbHuka. lloHATne mmoman GUIypsl; €AMHUIIBI W3MEpPEHUs
wiomanau. [IpubnmkénHoe u3mMepeHne miomaau Guryp, B TOM 4rcie Ha KBaJpaTHOMW CETKe.
Ipubnusicénnoe usmepenue OnuUHbl OKPYHCHOCMU, NIOUWAOU KPY2q.

Cummempus: yeumpanvhas, ocesas u 3epKanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Haznaouvie npedcmasnenus o npocmpancmeenuuvix ueypax: napanneienuneo, Kyo,
npuzma, nupamuoda, Kowyc, yuiunop, wap u cgepa. Hzobpadicenue npocmpancmeeHHvlx
Queyp. Ilpumepsvl pazeépmokx MHO202pAHHUKO8, yununopa u koHyca. Cozoanue mooenel
NPOCMPAHCMBEHHBIX hu2yp (uz 6ymaeu, npoB8oaOKU, NAACMUIUHA U OD.).

Hlonamue 00véma, eounuyvl usmepenus oo6véma. OO0VEM  NPAMOY2ONbHO2O
napannenenuneoa, Kyoa.

PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «AJITEBPAY. 7-9 KJIIACCbI

Heau n3yvyeHus yueOHOro Kypca

Anrebpa sSBJISETCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00ECTIeurnBaeT
W3ydeHHEe JPYTUX JUCHUIUIAH, KaK €CTEeCTBEHHOHAYYHOTO, TaK M TYMaHUTApHOTO IUKJIOB, €€
OCBOEHHUE HEOOXOMMO IS MPOIOJDKEHUSI 00pa30BaHMsI M B TIOBCETHEBHOM Ku3HU. Pa3BuTHe
y 00yJaromuxcs HAYYHBIX MIPECTaBICHUIA 0 MPOUCXOXKIACHUU
U CYIIHOCTHU anreOpanuecKkux aOCTpaklMi, CrocoOe OTpakeHHs MaTeMaTH4YeCKOW HayKoun
SIBJICHUI M TIPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIU MATEMAaTHYECKOTO MOJEIMPOBAHUS B
HayYHOM MO3HAHUH U B IIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUSI U
Ka4yeCcTB MBIIIICHUS, HEOOXOAUMBIX UIS aJlalTallid B COBPEMEHHOM HU(POBOM OOIIECTBE.
W3yuenune anreOpbl eCTECTBEHHBIM 00pa3oM 00eCHeunBaeT pa3BUTHE YMEHHs HaONI0/aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATh CBOM JI€MCTBHUS U BBIBOJIbI, POPMYIINPOBAThH YTBEPKICHHUS.
OcBoenne Kypca anreOpbsl 00eCieunBaeT Pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS 00yUYaOIIUXCs:
OHM HCHONB3YIOT JIeAYKTUBHBIE M HWHAYKTUBHBIE DAacCyXJAeHHUs, 0000LIeHne U
KOHKpeTH3aluio, alcTparupoBaHue u aHajoruto. OOyueHue anredbpe mpeanonaraeTt
3HAYUTENbHBIM  00BEM  CaMOCTOATENbHOM  JIEATENbHOCTH  OOY4YaloUIMXCS, IO03TOMY
CaMOCTOSITENTFHOE ~PEIIeHHE 3aJad eCTECTBEHHBIM 00pa3oM SBJSIETCS —peaiu3aruen
JesITeIbHOCTHOTO MPUHIIUIIA 00Y4EHUS.

B crTpykType nmporpammel yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE
MECTO 3aHMMAIOT COJepPXKATEIbHO-METOJUYECKHEe JIMHUM: «YUucma ¢ BBIYUCIECHUSNY;
«AIredpanyuecKkre BhIpaXeHUs»; «Y paBHEHHS U HepaBeHCTBaY; «DyHkiuny. Kaxnas u3 stux
COJIepKATENbHO-METOJUUECKUX JIMHUM pa3BUBACTCA Ha MPOTSHDKEHUU TPEX JIET M3Y4EHUs
Kypca, €CTECTBEHHBIM 00Pa30M MEPeTUIeTasCh U B3aUMOACHCTBYS C IPYTHMH €T0 JTUHHUsIMH. B
X0Jle M3Y4eHHUs: Kypca oOydyarolMMCsi MPUXOJUTCS JOTMYECKH pacCyXkJIaTh, MCIOIb30BaTh
TEOPETHKO-MHOKECTBEHHBIH SI3BIK. B CBS3M C ATHM 11e71eC000pa3HO BKIIOYUTH B TIPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3fefibl MaTeMaTHYeCKOIro
o0Opa3oBaHMsl U CIIOCOOCTBYIOIIME OBJAJACHHUIO OOYyYaroIIMMHCS OCHOB YHHBEPCAJIBbHOTO
MaTeMaTHYeCKOro s3blka. TakuM o0pa3oM, MOXKHO YTBEp)KJaTh, YTO COAEP)KATEIBbHOU WU
CTPYKTYPHOM 0COOCHHOCTHIO Kypca «Anredpay sIBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Copnepxanue JuHUM «Yucnaa ¥ BBIYUCICHUS» CIYXXKUT OCHOBOM A JasibHEHIero
M3yYEHHS] MAaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOMIMXCS JJOTHYECKOTO MBIIIICHHUS,
(hopMHPOBAHHIO YMEHHSI TIOJB30BATHCS AJITOPUTMAMH, A TAKXKE TPUOOPETEHUIO MPAKTHUECKUX



HABbIKOB, HEOOXOUMBIX JJIsl IOBCEIHEBHON JKU3HU. Pa3BuTHE MOHATHS O YUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAIMOHAJIBHBIMA M HpPPAIMOHATBHBIMU YHUCIAMHU, (POPMHpPOBAHUEM
MPEACTABICHUH O IEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHNE OCBOCHHUSI YUCIIOBOW JIMHUU OTHECEHO
K CTapIIeMy 3BeHy 00IIero oopa3oBaHMs.

CopepxaHue IBYyX aiareOpanyecKkux JHMHUNH — «Airedpandeckue BBIPAKECHUS U
«YpaBHEHUSI ¥  HEPABEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHHMIO Y  OOYyYaromuxcs
MaTEeMaTHUYeCKOro amrmapaTa, HeoOXOIMMOro JUIsl pelleHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTUKO-OPUCHTHPOBAHHBIX 33Ja4. B OCHOBHOH IIKOJIE€ Y4eOHBIN MaTepuai
TPYNIHUPYETCS BOKPYTI DPALMOHAIBHBIX BBIpRXXKEHUU. AJredpa JAEMOHCTPUPYET 3HAUYEHUE
MaTEMaTHKU KakK s3bIKa Ui IOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH, ONIMCAHMSI IPOLIECCOB U
SBJIGHUH peajbHOro Mupa. B 3amaun o0yuenus anredpe BXOAAT Takke AalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJMMOro, B YacTHOCTH, IS OCBOGHHS Kypca
nH(OPMATUKKU, M OBJaJEHUE HaBBbIKAMU JEIyKTHUBHBIX paccyxaeHuil. IIpeobpazoBanue
CHUMBOJIBHBIX (OpPM BHOCHUT CBOW CHEIU(PHUUECKUI BKIAJ B pPAa3BUTHE BOOOPAXKECHHUS,
CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanne (yHKIMOHAIBHO-TPAUUECKOW JIMHUM HAIEIeHO Ha TOJy4YeHHE
IIKOJIbBHUKaMH 3HaHUI 0 PYHKIMSIX KaK BaKHEUIIeH MaTeMaTH4eCKOH MOJIEIH JIJIsl ONMCAHUS
U HCCIIE0BAaHUs Pa3HO-00pa3HbIX MPOILIECCOB U ABJICHUHN B MPUPOAE U oOIecTBe. M3yuenue
3TOr0 MaTepHalia ClIoCOOCTBYET Pa3BUTHIO Y 00YyUAOIINXCSl YMEHHUS UCII0Ib30BaTh PA3IUYHbBIE
BBIPA3UTENIbHBIC CPEJCTBA S3bIKA MATEMAaTHKH — CJIOBECHBIE, CHMBOJIMYECKHE, TpadHUecKue,
BHOCUT BKJIaJ B (OpPMUPOBAHHE IMPEACTABICHUM O pOJIM MaTeMAaTUKH B Pa3BUTUHU
LIHUBWIA3AIUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMY MmiaHy B 7—9 Kkiaccax u3ydaeTcsl yueOHBIA Kypc «AmnrebOpay,
KOTOPBIA BKJIFOYAET CIICAYIONINE OCHOBHBIC Pa3/elibl copepkanus: «Hucina u BEIYUCICHUSY,
«AnreOpanueckre BhIpaXEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKITUN.

Y4eOHBIH 1aH Ha W3yYeHHE anreOpbl B 7-9 KilaccaX OTBOJIUT HE MEHee 3 y4eOHBIX
YacoB B HECIIO B TCUCHHE Ka)JIOT0 rojia 00yueHUs, BCEro 3a TPH rojia 00yueHUs — He MEHee
306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHUA)

7 KIIACC

Yucna u evluucnenun

PaunonajabHble yuciaa

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MIEPEXO OT OJHON (OpPMBI 3amucu Apodeit K
npyroii. TloHsTHE palMOHAJIBHOTO YHCIA, 3aluCh, CpPAaBHEHHE, YIOPSJIOYHUBAHUE
paloHaIbHBIX YKcel. ApudMeTHUecKre ACUCTBUS C pallOHATBHBIMU YUCIIaMu. PemieHue
3a/1a4 U3 peajqbHOM MPAKTHKW HA YacTH, HAa TPOOH.

Crenenb ¢ HaTYpaJbHBIM MOKa3aTeIeM: ONpeaeeHre, IpeoOpa3oBaHue BEIPAKEHUHN Ha
OCHOBE OTIpEICTICHUS, 3aIICh OOJIBIITUX YUCEIL.

[TporieHThI, 3amuch MPOLIEHTOB B BUAE ApoOM W ApoOM B BUAE MPOILEHTOB. Tpu
OCHOBHBIC 33/1a4l Ha TIPOLICHTHI, PEIIEHUE 3a/1a4 U3 PEAThbHOU MPAKTHKH.

[IpuMeHeHre NpPU3HAKOB JETUMOCTH, Pa3jOK€HHE Ha MHOXXHUTEIM HaTypalbHbIX
YHUCEI.

PeanbHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHAas MPOTOPIIHOHATBHOCTH.

Anzedpauueckue evipasrcenus

[lepemenHble, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. J[OMyCTUMBbIE 3HaYEHUS
nepeMeHHbIX. [IpefcTaBieHne 3aBUCUMOCTH MEXKIAy BeJIMYMHAMH B BHUAC (DOPMYIIBL
Brrancnenus mo ¢popmymnam.

[IpeobpazoBanne OyKBEHHBIX BHIPAKEHUMN, TOKICCTBEHHO PAaBHBIC BHIPAXKECHHUS, TPaBUIIA
peoOpa3oBaHusi CYMM U MTPOU3BEJCHUN, TPaBUIIa PACKPBITUSI CKOOOK U IPUBEACHUS TOT00HBIX



CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM I10Ka3aTeIeM.

Opnouwnensl u MHorowieHsl. Ctenenb MHorowieHa. CliokeHHE, BbIYMTAHUE,
YMHOXEHHE MHOTOuIeHOB. DOpMyIIbl COKpaIIEHHOTO YMHOXKEHUS: KBAApaT CyMMbI U KBaipaT
pasnoctu. @opmysa pa3HOCTH KBaapaToB. Pa3noxeHre MHOTOWICHOB HA MHOKUTEIH.

Ypasenenua

VYpaBHeHHE, KOpPEHb  ypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHH.

JIuHeitHoe ypaBHEHHME C OJHOM MEPEMEHHOM, YUCIO0 KOPHEW JTMHEUHOrO YpaBHEHMUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHUE YpaBHEHMM 110 YCIOBHIO 3a1aud. Pemenue
TEKCTOBBIX 33]1a4 C TOMOIIbIO YpaBHEHUI.

Jlunetinoe ypagnenue ¢ 08yms nepemennvimu u e2o 2pagux®. CucrtemMa JIByX TMHEHHBIX
YpaBHEHUI C JABYMs NepeMEeHHbIMU. PelieHne cucreM ypaBHEHHM cOcOOOM MOJICTaHOBKHU.
[Ipumepsl penieHns TEKCTOBBIX 3a1a4 € IIOMOIIbIO CUCTEM YPaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoi. YucioBsle IpOMeKyTKH. PaccTosHue mexny aByms
TOYKaMH KOOPJIUHATHOU MPSIMOH.

[IpssmoyromnpHas cuctema koopauHat, ocu OX u Oy. Abciucca U OpJuHaTa TOYKH Ha
KoopAuHATHOM muiockocTH. [Ipumepsl rpadukoB, 3amaHHbX (GopMynamu. UreHue rpadukoB
peanbHBIX 3aBUCUMOCTEN.

[Tonsitue dynkuun. I'padux Gynxmmu. CpoiictBa dynkuumil. Jluneitnas dynknus, eé
rpaduk. ['paduk pynkiun y = kX + b. I paguueckoe pewenue runetinvix ypaguenui u cucmem
JIUHEUIHbIX YPAGHEHULL.

8 KVIACC

Yucna u eviuucnenun

KBanpaTtHbslit KopeHb U3 uncna. [lonamue ob uppayuonanrbHom ducie. ecamuunvie
npubIUNCEHUS UPPAYUOHATbHBIX Yucen. CBOUCTBA apu(PMETHIECKUX KBAIPATHBIX KOPHEH 1 UX
[IPUMEHEHHE K IPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN U BBIYMCICHUAM. [leticmeumenbHule
yucaa.

CreneHs ¢ 1eqbIM ITOKa3aTeaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHCIA.

Anzebpauueckue gvlpajrcenus

KBazpaTHblil TpEXUIIEH; pa3I0’KEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckass ApoOb. OCHOBHOE CBOWCTBO anreOpanueckod apoOu. CroxeHue,
BbIUMTAHUE, YMHOXKEHUE, JieJIeHHEe alre0pandeckux 1pooei. PalimoHanbHble BEIpaXKEHUS U UX
npeoOpa3oBaHue.

Ypaeénenus u nepasencmea

KBagparHoe ypaBHeHue, (opMynia KOpHEH KBaJpaTHOro ypaBHeHMA. eopema Buema.
Pemienne ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocreiimme npoGHO-
palMoOHaIbHbIE YPaBHEHHUS.

I'papuueckas unmepnpemayus ypasHerutl ¢ 08yMs nepeMeHHbIMU U CUCTEM TUHEUHbIX
ypasHenuii ¢ 08ymsa nepemeHnuvimu. [IpuMepbl peleHuss CUCTEM HEIMHEHHBIX ypaBHEHHUH C
JBYMsI IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

UucioBble HepaBeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO C OAHOW NIEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPaBEHCTBA C OJHOM IepeMeHHOM. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHO.

Dyukyuu

[Tonstue Qynxuu. OOracTh ONpeneNeHuss U MHOXECTBO 3HAUeHHH (yHKIMH.
Crnioco0sl 3a1anust QyHKIHI.

2 3)1605 " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE.
HGH&I‘OI‘ CaMOCTOATEIILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



I'padux ¢pynkuu. Yrenue cBoicTB GyHkiuu no e€ rpaduky. [Tpumeps rpaduxon
(GYHKIUH, OTpaXKarouX peaabHbIe TPOIECCHI.
OyHKIIMY, OMTUCHIBAIOIINE MTPSIMYIO X 0OPaTHYIO TPONOPIIMOHATEHBIC 3aBUCUMOCTH, X

rpapuxu. Oyukmuu Yy = X2,y = X3,y = \x, Y = % I'pagpuueckoe pewenue ypasnenuii u

cucmem ypasHeHu.

9 KJIACC

Yucna u eéviuucnenusn

JlelicTBUTEILHBIE UM CJIA

PanmonaneHble 4HCNA, UPPAYUOHATbHBIE YUCHA, KOHeuHble U OecKoHeyHbvle
Ooecamuunvie Opoou. Mnodicecmgo OelicmeumenbHuIX Yucel, OelUCmeumebHble YUCIad KaK
beckoneunvle Oecsimuunvle Opobu. B3aumno 00HO3HauUHOE coomeemcmeue MeHcoy
MHOJICECMBOM OellCI8UMENbHBIX YUCeN U KOOPOUHAMHOU NPSIMOUL.

CpasHenue  OelicmeumenbHbIX — 4ucell, apugpmemuueckue  Oelcmeus ¢
OeticmeumenbHbLMU YUCIAMU.

N3mepenusi, npudInKeHusl, OUEHKHU

Pa3mepbl 00BEKTOB OKpYIKAIOLIEr0 MUPA, JUIMTEIBHOCTh MPOLECCOB B OKPYKAIOIIEM
MHUpeE.

[TpuOnmx€HHOE 3HAUEHUE BEJIUYMHBI, TOUHOCTb MPHUOIMKEHUs. OKpYIJIEHHE YHCEl.
[Ipukunaka U oUEHKa pe3yJbTaTOB BHIYMCICHUM.

Ypaeénenus u nepasencmea

YpaBHeHus ¢ 0AHOI epeMeHHOMI

JInnelinoe ypaBHeHue. Pemienne ypaBHEeHUH, CBOASIIMXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMU, CBOISIIMXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. [lpumepsi peuienus ypagueHull mpemvel u 4emeepmou cmeneHeti
DPA3N0ACEHUEM HA MHONCUMEU.

Pemenue npo6GHO-paliiOHaNIbHBIX YPaBHEHUH.

Perennie TekCTOBBIX 33124 aNreOpandeckuM METOIOM.

CucremMbl ypaBHeHU

YpaBHeHHe ¢ IByMs IEPEMEHHBIMH U ero rpaduk. Pemenne cucreM IByX JTHMHEWHBIX
YpaBHEHUH C JBYyMs IEpEeMEHHbIMH. PerieHue cucreM JByX ypaBHEHUH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Apyroe — BTOPOM cTeneHu. I'paduueckas HHTepHpeTaus CUCTEMbl YpaBHEHUN
C IByMs IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

HepagencrBa

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pelienne nMHENHBIX HEPABEHCTB C OJHOU MEPEMEHHON. Perenue cucrem JIMHENHBIX
HEpaBEHCTB ¢ OJHOM nepemeHHol. KBajpaTHble HepaBeHCTBaA. ['paduyeckas UHTEpIpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

Dyukyuu

KBanparuunas ¢ynkius, e€ rpaduk u cBoiicta. [lapabona, kKoopaIuHATHl BEPIIMHBI
mapaboJIbl, OCh CHMMETPHUH TTapaboIIbl.

['padpuku GbyHKIHi: y = kx, y = kx + b, y = X2,
y = VJx,y = SI/I MX CBOWCTBA.

Yucnoewvie nocnedosamenvnocmu

Onpenenenue u cocodbl 3aJaHUS YUCJIOBBIX NOCTE0BATEIbLHOCTEH

IlonsiTME  4YKMCIOBOM  NOCIIENOBAaTEIBHOCTH.  3aJlaHHE  IOCIENOBATEIbHOCTH
peKyppeHTHOH GopmyIoii u popMysoi N-To uieHa.

ApudmMernyeckasi M reomeTpu4YecKasi Iporpeccuu

Apudmernueckass M TeoMmerpuyeckas mporpeccuu. QDopMmynbl  N-ro  YJIeHA
apu(MeTHyecKoi U reOMeTPUUYECKOi MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

H3zo6padicenue unenos apugpmemuueckoll u 2eoMempuiecKoll npozpeccuti mo4Kamu Ha



KOOpOuHamuou niockocmu. Jlunetinolil u 3kcnonenyuanbrviii pocm. ClodxicHvle npoyeHmol.

PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «'EOMETPUS». 7-9 KIIACCbI

Ienn u3ydyenusi yaeGHOro Kypca

OO6mume nenu u3ydeHus yaeonoro kypca «I'eomerpusi» npeacrasiensl B [IOOIT OOO.
OHHM 3aKITI0YAIOTCA, MPEKIE BCEIO B TOM, YTO HA YPOKaX T€OMETPHH OOyYarOIIUNCS yUUTCS
MIPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHYECKUE YMO3AKIIFOUEHU S, TOKa3bIBATh
VCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTDH PACCYKJIEHUS «OT
MIPOTUBHOT0», OTJINYATh CBOMCTBA OT IPU3HAKOB, (POPMYIMPOBATh OOpAaTHBIE yTBepkKAeHUs. B
O0y4eHHH YMEHHUIO PACCyXJaTh COCTOUT Ba)XHOE BOCHHUTATEIBHOE 3HAYCHHE H3YYEHUS
F€OMETPUH, ITPUCYILIEE UMEHHO OTE€YECTBEHHOW MaTEMAaTHUECKOU LIKOJIE.

Bropoii nenbro u3ydeHuss reOMETpUM SIBIIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PELIEHUHN KaK MAaTEMaTUYECKUX, TAK U IPAKTUYECKUX 3a/]1a4, BCTPEUYAIOIIUXCS B peaIbHON
KU3HU. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B W3YYEHUM I€OMETPUHU B
mikosie. Jjig 3TOro yuuTeno peKOMEHIyeTCs MOoA0upaTh 3aJaud MPaKTUYECKOro Xapakrepa
JUI  paccMaTpUBAEMbIX TEM, YYHUTh OOYYaIOLIUMXCSl CTPOUTh MaTeMAaTUYECKUE MOJENU
peaNbHBIX JKU3HEHHBIX CHUTyalUl, MPOBOJAUTH BBIUMUCIEHUS M OLICHUBATh aJIEKBATHOCTh
MOJIy4UeHHOr0 pe3ynbrara. KpailHe BakHO NHOJUEPKHUBATH CBS3UM T€OMETPUU C JAPYTrUMHU
npeIMeTaMu, MOTUBUPOBATh UCIIOJIb30BATh ONPEACTICHIS FTEOMETPHUECKUX (PUTYp U TIOHSTHIA,
JEMOHCTPUPOBATh MPUMEHEHHUE IOIYYEHHBIX YMEHUN B (U3UKE U TEXHHMKE. OTU CBSI3U
HauboJee IpKo BUAHBI B TeMax «BekTops», « TpuronomeTprudyeckue COOTHOMICHUS», «MeTof
koopauHaT» u «Teopema [ludaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IU1aHy B 7-9 kiaccax u3ydaercst yueOHbIN Kypc «I'eomerpusiy,
KOTOPBIH BKITIOYAET CIIEAYIOIIIE OCHOBHBIE pa3/IeIibl coAepkanus: «I eoMmeTpudeckue Guryps
U UX CBOMCTBay, «/3MepeHne reoMeTpuuecKux BeIMUNHY, a TaKXKe «JeKapTOBbI -KOOPAUHATHI
Ha TUIOCKOCTHY, «BekTopsl», «/IBrkenus miockoctu» u «lIpeobpazoBanust mogoous».

VY4eOHbIN MIaH MpeaycMaTpUBaeT U3ydeHne reoMeTpur Ha 0a30BOM YPOBHE, UCXO/S
13 He MeHee 68 yueOHbIX 4acoB B y4eOHOM rojly, BCEro 3a TpU roja o0yueHust — He MeHee 204
4acoB.

COAEPXAHUME YVUEBHOI'O KYPCA (ITO TOJAM OBYUYEHN)

7 KJIACC

Hauanbsubie nonatus reomerpun. Touka, nmpsmasi, OTpe30K, JIiyd. Yroi. Buabl yrios.
Beprukanbaple U cMexHble yIUBl. buccekrpuca yrima. JIoMaHas, MHOTIOYIOJBHUK.
[TapamienpHOCTh ¥ NEPNEHAUKYISAPHOCTD IPSIMBIX.

Cummempuunvie @ueypvl. OcHOGHblEe CBOUCMBA 0CEBOU CUMMEMPUU
CUMMETPHUH B OKPYKAIOIIEM MHUDPE.

OcHogHble nocmpoenus ¢ NOMOWbIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Boeicota, menuana, OuccekTpuca, UX cBoilicTBa. PaBHOOeApeHHBIN U
PaBHOCTOPOHHUN TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojabHUKa.

CoiicTBAa W TIPU3HAKU PABHOOEAPEHHOTO TpeyrojdbHuKa. [Ipu3HaKW paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NPU3HAKA MapajUIedbHbIX MOpsiMbIX. CymMMa yIJIOB TpEyroJibHUKA.
Bueminue yrisl TpeyrojabHHUKa.

[IpssMoyTronbHBINA TpeyroabHUK. CBOWCTBO MEIMAHBI MPSIMOYTOJIBHOTO TPEYTOJIBHUKA,

8. IIpumeps
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NpoBeAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa MNPSMOYTOJbHBIX TPEYroJIbHHUKOB.
[IpssmoyronbHbIN TPEeyrosbHUK ¢ yriaoM B 30°.

HepaBeHCTBa B T€OMETPHUM: HEpAGEHCMBO Mpey2OoibHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa o0 OoJblIeM yrie u OoJblIel CTOpoHEe TpeyroibHuKa. Ilepnenauxynsip u
HaKJIOHHas.

I'eomempuueckoe mecmo mouex. buccekTpuca yria 1 CepeIuHHbIN IEPIEHIUKYIAP K
OTPE3KYy KaK FeOMETpUYECKHE MECTA TOYEK.

OKpyXKHOCTb U KpyT, XOpJa M JIuUaMeTp, UX CBOMCTBa. B3aumHoe pacmosokeHue
OKpy>kKHOCTH U npsaMoil. KacarenbHas u cexymas K OKpyXKHOCTU. OKpYHOCTb, BIIICaHHAs B
yroii. Brincannas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpuuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHble ciydau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBa/IpaT), UX MPU3HAKU U CcBOMcTBa. Tpanenus,
paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsMoyronbHas Tpaneuus.

Memoo yosoenusi meouansl. Llenmpanvruas cummempus.

Teopema @aneca u meopema 0 NPONOPYUOHATLHBIX ompeskax. CpenHue ITUHUU
TpEeYrojbHUKA U Tpaneuuu. Llenmp macc mpey20nvHuKa.

Ilooobue  mpeyeonvnukos,  kKoagguyuenm  nooodus.  Ilpusnaku  nodobus
mpeyeonvnuxkos. IlpuMenenne nogo0us Npy peleHu NPakTUIECKUX 3a/1ad.

CaoiicTBa momazei reomerpudeckux puryp. @opmyibl Ui IUIOMIAIU TPEYTOIbHHKA,
napajuiesiorpaMma, pomoa u tpanernun. OTHOIIEHUE TUIOIACH MOA00HBIX QUTYP.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenne teopemsl [Iudaropa npu permeHnu NpaKTHYECKUX
3ajad.

CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yrja IpsMOYroJIbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAEeCTBO. TpuroHomerpuueckue GyHkuuu yrios B 30°, 45° u 60°.

BrnimcanHble M HEHTPAJIBHBIE YIJIbl, YTOJI MEKAY KacaTeIbHOM U XOPAOU. YTIIIBI MEXKIY
XOpAaMH ¥ CEeKyIIMMHU. BrucaHHble W ONUCaHHBIE YETBHIPEXYTOJBHUKH. B3anmHoe
pacrnoyiokeHue IByX OKpykHoctel. Kacanue oxpyknHocteidt. OOmme kacaTeiabHbIE K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB ot 0° go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXecTBO. POPMYIIbI IPUBEICHUS.

Pemenne TtpeyronpHHKOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemenwne
MPAKTUYECKHX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBbI CUHYCOB.

IIpeobpa3zosanue nooobus. Ilooobue coomeemcmeeHHbIX dIEMEHMO8.

Teopema o npousgedenuu ompesKo8 Xopo, meopemvl O NPOU3BEOCHUU OMPE3KO8
cekyuux, meopema o Keaopame KacamenbHOu.

Bekrop, mimHa (MOAynb) BEKTOpa, COHANpaBlIEHHbIE BEKTOPbI, MPOTHUBOMIOIOKHO
HaIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEpAIH HAJ
BeKTOpaMH. Pa3znokeHue BekTOopa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaThl
BekTopa. CKaIsIpHOE MPOU3BEICHIE BEKTOPOB, TPUMEHEHHE /ISl HAXO0XKICHUS [UTHH U YTJIOB.

JlekapToBbl KOOpAMHATHl HA IUIOCKOCTH. YpaeHenus npsamol W OKPYXKHOCTH B
KOOp/IMHATAX, IepeceYeHre OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpAWHAT U €T0 MTPUMEHEHHE.

[TpaBubHBIE MHOTOYTOJIBHHUKH. [[nnHa okpykHOCTH. ['pagycHas u paauaHHas mepa
yIJIa, BBIYMCIICHHUE JUIMH 1yT OKpykHOcTel. [Imomane kpyra, cekropa, CEerMeHTa.

Heugcenus niockocmu U 6HympeHHue cummempuu  Qgueyp  (dnemenmapHvie
npeocmasnenus). [lapannenvuwiii nepernoc. Ilosopom.



PABOYAS ITIPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

7-9 KJIACCBI

Ienn u3yvenusi yaeGHOro Kypca

B coBpemeHHOM LH(POBOM MHpE BEpOSTHOCTb U CTATUCTHKA NPUOOPETArOT BCE
OOJIBIIYI0 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPUIOKEHUH, TaK U UX POIHU B
obpa3zoBanuy. Kaxxplil yeloBeK MOCTOSSHHO MPUHUMAET PEIleHHs] HA OCHOBE MUMEIOLIUXCS Y
HEro JaHHbIX. A JUIsi OOOCHOBAaHHOI'O NPUHATUS PELIEHUS B YCIOBHUSX HENOCTAaTKAa WIIU
n30bITKa HH(pOPMALMKY HEOOXOJMMO B TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOATHOCTHOE
M CTaTUCTHUYECKOE MbIIUICHHE. VIMEHHO TO03TOMY OCTpPO BCTajlla HEOOXOAMMOCTb
chopmupoBaTh y oOydaromuxcs, B ToM umciie obydaronuxcs ¢ 3I1P, dyHkmmoHaipHyO
IPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0sl B KauyeCTBE HEOTHEMJIEMOW COCTABIIAIONICH yMeHHE
BOCIIPUHUMATh U KPUTUYECKU aHAIM3UPOBATh HHPOPMALIMIO, IPEJCTABICHHYIO B PA3JIMYHbIX
(dopmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX peabHBIX IIPOIIECCOB M 3aBUCUMOCTEHH,
IIPOU3BOIUTH IPOCTEHIINE BEPOSTHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMU IIPUHLIUIIAMU
cOopa, aHamm3a ¥ TPEACTABICHUS JaHHBIX W3 Pa3IUUHBIX chep KU3HM OOIIecTBa M
rocyJapcTBa pHoOIaeT 00yJaromxcs K 00IECTBEHHBIM HHTEPECAM.

B crpykType mporpaMmMbl yueOHOro Kypca «BepoSTHOCTb W CTaTUCTHKA» OCHOBHOM
LIKOJIBI BBIJCJIEHBI CIEAYIOUIME COAepKaTeabHO-MeTonuueckue ymHuu: «lIpeacrasnenue
JaHHBIX W OIMCATelbHAs CTAaTUCTHKA»; «BeposSTHOCTB»; «DIEeMEHTHI KOMOHMHATOPHKHY;
«BBenenue B Teopuio rpadon.

Copnepxanue nuHun «lIpencraBieHne 1aHHBIX U ONUCATENbHAS CTATUCTUKA» CIYKUT
OCHOBOMH U151 YOPMUPOBAHMSI HABBIKOB paObOTHI ¢ MH(GOpPMAaLME: OT YTEHUS U UHTEepIpeTaluu
nH(poOpMaNuY, TPEJCTABICHHON B Ta0NMIax, Ha JAWarpaMMmax W rpadukax 10 cbopa,
IIPEICTABICHUS. U aHAIW3a JAHHBIX C HCIOJIB30BAHMEM CTATUCTUYECKUX XapPAaKTEPUCTUK
cpenHHX W pacceuBaHus. PabGoras ¢ manHbiMu, oOy4aromuecst ¢ 3[IP yuarcs cuuThiBaTh U
UHTEPIPETUPOBATh JIaHHBIEC, BBIIBUraTh, APIyMEHTHPOBaTh M KPUTUKOBATh MPOCTEHUIINE
TUIOTE3bl, Pa3MBIIUIATh HAJ (aKTOpaMH, BbI3BIBAIOIIMMU M3MEHYUBOCTh, U OLCHUBATh UX
BIIMSIHUE HA PACCMATPUBAEMbIE€ BETUUUHBI U ITPOLIECCHI.

NHTYyUTHBHOE TIPEACTABIEHHE O CIy4alHOW W3MEHYMBOCTH, MCCIIEJOBAaHUE
3aKOHOMEPHOCTEN U TEHICHIIMM CTAaHOBUTCSI MOTUBHPYIOLLEN OCHOBOM ISl U3yYEHUS TEOPUU
BeposiTHOCTEH. Bombioe 3nauenue s odywarommuxcsi ¢ 3P 3meck uMeroT mpakTudeckue
3aJ1aHus, B YACTHOCTHU OIBITHI C KJIACCHYECKUMHU BEPOSATHOCTHBIMU MOJEISIMH.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaKk Mepa IpaBAoIoa00us ciydailHoro coObitust. [Ipu
u3yueHun Kypca oOyuatomuecs ¢ 3[1P 3HakoMATCS ¢ MpocTEeHIIMMU METOAAMHU BBIYMCICHUS
BEPOATHOCTEM B CIIy4allHBIX SKCIIEPUMEHTAX C PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU
HCXO0/1aMH, BEPOSITHOCTHBIMU 3aKOHAMHU, TIO3BOJIIOLIMMH CTaBUTh U peliaTh 0ojiee CIOKHbIE
3a1aun. B Kypc BXOJAT HayaJgbHbIE MPEACTABICHUS O CIyYalHBIX BEJIMYMHAX M UX YHCIOBBIX
XapaKTEpUCTUKAX.

Takxke B pamMkax 3TOTro Kypca OCYIIECTBIIsETCS 3HAaKOMCTBO oOyuwatrouuxcs ¢ 3I1P ¢
MHO>KECTBAMU U OCHOBHBIMHU ONEPALUSMU HAJl MHOKECTBAMH, PACCMATPUBAIOTCS NPUMEPHI
MIPUMEHEHHUSI JJIs PEeLICHHS 3a/1a4, a TAK)Ke UCTIOJIb30BaHUS B IPYTHX MaTeMaTUYECKUX Kypcax
U y4eOHBIX MpeIMeTax.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax uzywaercs Kypc «BepoATHOCTh M CTAaTHCTHKA», B KOTOPBIM BXOMST
pasgensl: «[IpencraBneHue JaHHBIX UM OINUCATENbHAs CTATUCTHKa»; «BeposTHOCTHY;
«DIeMeHThl KOMOMHATOPUKNY; «BBeneHne B Teopuio rpaosy.

Ha n3ydenue naHHoro kypca oTBOAMT | ydeOHBIN yac B HEJENIO0 B TEUEHUE KaXKOTO
rona ooydenusi, Bcero 102 yueOHBIX Haca.



COAEPXAHUE YUYEBHOI'O KYPCA (IIO TOJAM OBYYEHUA)

7 KJIACC

[IpencraBienue JaHHBIX B BUJE TaONHII, AUarpaMM, rpa@uKoB. 3anojHEeHHe TaOul,
YTEHHE W TIOCTPOSHUE uarpamm (CTOJOMKOBBIX (CTOJNOYATHIX) M KPYroBBIX). UTeHHE
rpadUKoOB peanbHbIX MpolueccoB. V3Bneuenune wuHdopManud W3 JOuUarpamMM U Tabmul,
WCIOJIb30BaHNE U HHTEPIPETALNS JAHHBIX.

OnucarenpHass CTaTHCTUKA: cpeAHee apupMeTHUecKoe, MeJuaHa, pa3Max,
HauOoIbllee U HaWMEHbIIee 3HAUYeHUs Habopa YHCIOBBIX NaHHBIX. [IpuMepsl ciydaitHON
U3MEHUYUBOCTH.

Cnyuaiinwsiii sxcnepumenm (onvlm) u ciyuatnoe coovimue. Beposmuocms u uacmoma.
Ponv manosepoammuvix u npakmuuecku 00cmosepHuvix cobvimuil 8 npupoode u 8 oduecmae.
Monema u uzpanvhas Kocmv 6 meopuu eeposmuocmeri®.

I'pagh, sepuuna, pebpo. Cmenenv gepuiunvl. Hucno pébep u cymmapuas cmeneHv
gepuwiun. Ilpedcmasnenue o cesasnocmu epagpa. Llenu u yukael. [lymu 6 epaghax. O6xo00 epaga
(atinepos nymw). Ilpedcmasnenue 06 opuenmuposannom epage. Pewenue 3a0au ¢ nomowvio

epaghos.

8 KJIACC

[IpencraBienue JaHHBIX B BHJIE TAOIUII, TUarpamMm, rpaQuKoB.

MHOXeCTBO, AJIEMEHT MHOXXECTBA, MOAMHOXKecTBO. Omepanuu HaJ MHOKECTBAMHU:
o0beMHEHUe, TmepecedeHne, npomnonaHeHwe. CBoicTBa omepanuii HaJl MHOXECTBAMU:
MEPEMECTUTENIFHOE, COYETaTeIbHOE, pPACHpPEeNIUTeNIbHOe, BKIIOYCHHS. VIcmonb3oBaHMe
rpadUyecKoro MpeacTaBICHUs] MHOXKECTB I ONMHMCAaHUs PeajlbHBIX MPOLECCOB U SIBICHUM,
IIPU PEUICHNN 33/1a4.

Uzmepenue pacceusanus oanHuix. [Jucnepcus u cmanoapmuoe OmKIOHeHUe YUCTIO8bIX
Habopos. Jluazpamma pacceusanus.

DnemMeHTapHbIe COOBITHs ciay4aiiHoro ombiTa. Ciydaiinpie coObiTHs. BepostHoCcTH
coObITUH. OTBITHI C PaBHOBO3MOXXHBIMHU 3JIEMEHTAapHBIMU COObITHAMU. CiaydailHbIil BBIOOP.
CBs3b MEXJy MaJOBEPOSITHBIMU M IMPAKTHUYECKH JOCTOBEPHBIMH COOBITUSIMH B HPUPOAE,
00111eCTBE U HayKe.

Hepeso. Ceolicmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYWecmeosanue eucadell
BEPUIUHDL, CB8A3b MEHCOY YUCIOM 8epuiur U yuciom pébep. Ilpasuno ymuoscenus. Pewenue
3a0ay ¢ nomouvio 2pagos.

Ilpomusononoscnvie coovimus. [uaepamma Diinepa. ObveouHenue u nepeceuexue
coovimuti. Hecoemecmuvie cobvimus. Q@opmyna clodxcenus e6eposmuocmell. Ycio8Has
geposimnocms.  Ilpasuno  ymnoocenus.  Hesasucumvie  cobvimus.  Ilpeocmasnenue
9KCnepumenma 6 guoe oepesa. Pewenue 3a0au na naxooicoeHue eeposmuocmeti ¢ NOMOWHIO
depesa cyyalno2o IKcnepumenma, ouazpamm Junepa.

9 KJIACC

[IpencraBieHre AaHHBIX B BUAE TaONHI, IuarpamM, rpaduKoOB, HHTEPIIpPETaIUs
NaHHbIX. UTeHne U MOCTpoeHue Tabull, AuarpaMm, rpa)uKoB [0 peabHbIM 1aHHBIM.

[TepecranoBku u ¢akropuan. CoueTanus U 4uciao couetanuit. Tpeyeonvrux Ilackans.
Pemenue 3ana4 ¢ nucnosib30BaHEM KOMOMHATOPUKH.

T'eomempuueckas eepoamuocmo. Cryuatinblil 8b100p MOUKU U3 PuU2ypsl HA NIOCKOCMU,
U3 ompe3sKa u u3z 0y2u OKpy’CHOCHU.

Hcneitanne. Ycenex u Heynada. Cepus ucnblTaHuil 10 nepBoro ycnexa. Cepus
ucnelTanuil bepaynnu. BepostHoctu coObITHI B cepuu ucnbIiTanuii beprysm.
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CnyyaiiHasi BeJIMYMHA U paclpeiesieHHe BEPOSITHOCTEN. MaTeMaTrnieckoe OKuaaHue 1
nucnepcus. [IpuMepsl MaTEMaTHUECKOTO OKUIAHMS KAK TEOPETUUYECKOIO CPETHErO 3HAUCHUS
BEJIMYMHBI. MaTeMaTnuecKoe 0’KUIaHUE U AUCTIEPCHS CITy4YallHON BEJIMYHMHBI «YUCIIO YCIIEXOB
B CEpUU UCHBITaHUN bepHym».

[TonsiTue o 3akoHe OonblIMX yucenl. M3mMepeHue BEpOATHOCTEH C MOMOIIBIO YaCTOT.
Posnb 1 3HaueHME 3aKOHA OOJBIINX YHCEN B IPUPOE U OOILECTBE.

KOHTPOJIbHO-U3MEPHUTeIbHbIE MATePHAJIbI

[IpoBeneHne OLEHKH TOCTHKEHHUI MIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS Y4€OHOTO
mpeaMeTa MPOBOAUTCSA B (OpMe TEKYIIETo M pyOeKHOro KOHTPOJIS B BHJE: KOHTPOJIBHBIE
paboThl, CaMOCTOSATENbHbIE Pa0OTHI, 3a4eThl, MAaTEeMAaTUYECKHUE TUKTAHTHI, MPAKTUYECKUE
paboThI, TUCHMEHHBIN OTBET IO WHIUBUAYAITBHBIM KapTOYKaM-3aJaHUSIM, TECTUPOBAHUE.

Hns oOyuarommxcs ¢ 3[IP Bo3MOXkHO wH3MeHeHHE (HOPMYJIUPOBKHA 3aJaHHA Ha
«IOIIATOBYIO», AJANTAIMI0 IpeiaraeMoro oOydaromeMycs TeCTOBOrO (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepHalia: UCIOJIb30BaHNE YCTHBIX U MUCbMEHHBIX WHCTPYKIUH, YIPOIICHHE
JUTMHHBIX CJIOXKHBIX (DOPMYIMPOBOK HHCTPYKIIHA, PEIIEHUE C OTIOPON Ha alropuT™M, oOpasell,
HCIOJIb30BaHUE CIIPABOYHON MH(POPMAIUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbI:

MOTHUBalMsI K OOYYCHHIO MaTeMaTHKe U IIeJIeHANpPaBIEeHHOW MO3HABATEIbHON
NeSITENIbHOCTH;

MOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO NESITEIbHOCTb,
TpeOYIOIIyI0 MAaTEMAaTHIECKUX 3HAHUH, B TOM YHCJIE YMEHUE YUUTHCS Y APYTHX JIIOJICH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CUTYallUI0, OBITh TOTOBBIM JEHCTBOBAaTH B
OTCYTCTBHE rapaHTHH yCIIeXa;

crocoOHocTh oOyuatomuxcst ¢ 3[IP k oco3HaHuIO CBOMX JIE(pHUIMTOB U MPOSBICHUE
CTPEMJIEHMSI K UX MIPEOO0ICHHUIO;

CIIOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTABUTH IOCTHKUMBIE 11EJIH;

YMEHHME pa3iauyaTh yueOHbIE CHUTyallud, B KOTOPBIX MOXHO JeiCTBOBATh
CaMOCTOSITENTLHO, U CUTYAIINH, TJIe CIIeAyeT BOCIIOIb30BaThCs CIIPABOYHON HH(pOPMAITUEH UK
JIPYTUMHU BCIIOMOTATEIIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TEPEHOCUTH TMOJIyYeHHbIE B XOJie¢ OOYYEeHHS 3HAaHUS B aKTyalbHYIO
cuTyanuio (Ipu perieHu  KUTEHCKUX 3a/1a4, TPEOYIOIINX MaTeMaTUUeCKIX 3HAHUH);

CIIOCOOHOCTh ~ OPHUEHTHPOBAThCS B  TPeOOBaHMSIX U TNpaBUIaX MPOBEICHUS
MPOMEKYTOYHON U UTOTOBOM aTTECTALIUH;

OBJIaJICHNE OCHOBaMH (PMHAHCOBOI IrPaMOTHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

Osnadenue ynugepcanibHoIMu y4eOHbIMU NOZHAGAM ENbHBIMU 0CUCHEUAMU:

YCTaHABJIMBATH NMPUYMHHO-CIIEACTBEHHBIE CBSI3M B XOJI€ YCBOEHUS MaTEMaTHYECKOTO
Marepuana;

BBISBIISITH IE(DUIIUT JaHHBIX, HEOOXOAMMBIX ISl pEIICHUS MOCTABICHHON 3a/1a4H;

C TIOMOIIBIO YYHTENsS BBIOMpATh CMOCOO peIIeHUs MaTeMaTHYeCKON 3aaadu
(cpaBHMBATh BO3MOKHBIE BAPUAHThI PEIICHMUS);

MPUMEHATH ¥ TPEOOPa30BhIBATh 3HAKH U CUMBOJIBI B XOJ€ PEIICHUS] MaTEMaTHYECKUX
3aj1ad;

YCTaHABJIMBATH UCKOMOE M IAHHOE TIPU PEIICHUH MaTeMaTUYECKOM 3a/1auu;



IIOHUMaTb W MHTEPIPETUPOBaTh HHGOPMALMIO PA3JIUYHBIX BHUAOB U  (HOpM
IIPE/ICTaBICHMS;

WITIOCTPUPOBATh peLIaeMble 33Ja4i TpapUUECKUMH CXEMaMH;

3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

IOHUMaTb M HCIOJb30BaTh MaTeMaTHMUYECKHE CpEICTBAa HAMIATHOCTH (rpaduku,
Jyarpammbl, TaOJIHIBI, CXEMBI U Jp.) IS WIIOCTPALUU, HUHTEPIPETALUU, ApIyMEHTAIUH.

Ognadenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCCIMEUAMU:

OpPraHU30BBIBATH y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JACATEIBHOCTD C YUUTEIIEM
U CBEpCTHHUKAMH B IPOLIECCE PEILICHMs 3a/1a4;

B3aMMOJICHICTBOBAaTh M HAXOAUTh OOIIME crocoObl paboThl; paboTarh B TpyIIE:
HaXo/AuTh OOlIee pelleHue U pa3periarh KOHQIMKTHI Ha OCHOBE COIJIACOBAaHUS MO3MLMN U
yuéTa HHTEPECOB; CIymaTh napTHEpPa; GopMyInpoBaTh, ApryMEHTHUPOBATh M OTCTAUBATh CBOE
MHEHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(DIMKTOB MPU HATUYUH PA3HBIX TOUEK 3PEHUS U
paspeniatb KOHQJIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIMNA BCEX YYAaCTHUKOB;

apryMEeHTHPOBATh CBOIO IO3ULIMI0 U KOOPAUHUPOBATh €€ C MO3ULUIMHU NApTHEPOB B
COTPYAHUYECTBE MPH BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOH /1€ TEIbHOCTH;

BBIIIOJHATh CBOIO 4YacTh pabOThl, JOCTUIaTh KaueCTBEHHOIO pe3yibTara u
KOOPAMHUPOBATh CBOM JEUCTBUS C JPYTUMH YWIEHAMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMI IPOAYKT.

Osnaodenue yHueepcanbHoiMu YUeOHBIMU PEYNAMUEHBIMU OCUCHEUAMU:

CTaBUTh II€NM, BBIOMPATh H CO3/aBaTh AITOPUTMBI JUIS pPEUICHHUS Yy4eOHBIX
MaTeMaTHYeCKUX Mpooiiem;

IUIAHUPOBAaTh M OCYILECTBIATh JESATEIbHOCTb, HANPABICHHYIO Ha pELICHHE 3aday
HCCIIEI0BATENLCKOTO XapaKkTepa.

dopMmynupoBaTh W YAEp)KHMBaTh YUeOHYIO 3amady, COCTAaBISATh IUIAH W
I10CJIe10BATENbHOCTD JI€HCTBUM;

OCYIIECTBIISATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOUMBbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh IPOLIECC U Pe3yIbTaT ydeOHOW MaTeMaTHUECKOM eI TeIbHOCTH;

aJIeKBaTHO OILICHUBATh MPABUIBHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHUS Y4eOHOI
3ajauu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3SMOXHOCTH €€ pellIeHus;

CIMYaTh CMoco0 JAEWCTBUS U €ro pe3yiabTaT € 3aJaHHBIM JTAJOHOM C LENbI0
OoOHapy>KeHHsI OTKJIOHEHUH M OTIMYUI OT 3TAJIOHA.

NPEBUJETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU pellIeHNU y4eOHOM 3aauu;

[OHUMAaTh TNPUYMHBL, MO KOTOPbIM HE OBLI JOCTUTHYT TpeOyeMblii pe3ysbTar
NeSITeIbHOCTH, OINpEAENsATh IO3UTHUBHBIE W3MEHEHHS U HallpaBlIeHUs, Tpedyrolue
nanbHeneit paboTsl,

perynmpoBaTh crioco0 BbIpaKEHHs SMOLHI.

MNPEJAMETHBIE PE3YJIBTATHBI

PesynbraTel ocBoeHHs yueOHoro mnpeamera «MaremaTHka (BKJIIOYas —anreopy,
TE€OMETPHIO, BEPOSITHOCTh W CTaTHCTHKY)», paclpelelieHHble M0 ToJaM OOy4YeHHS,
GbopMyIHMpyIOTCS MO TPUHIMITY J00aBICHHUS HOBBIX PE3YJIbTATOB OT Tofa K TOAdY, YxkKe
Ha3BaHHBIC B MPEIBIAYIIMX TOJaX TO3UINH, KaK MPaBUIIO, JOCIOBHO HE TOBTOPSIOTCS, HO
YUUTHIBAIOTCS (pe3yJbTaThl OYEPETHOr0 TIojia IO YMOJYAaHUIO BKIIOYAIOT Pe3yJIbTaThl
MIPEbIAYIINX JIET).

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJILTATHI OCBOEHHS ITIPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «MATEMATUKA»

(ITIO TOJAM OBYYEHUA)

OcBoenue yueOHoOro Kypca «MaTtemaTuka» B 5—6 KjgaccaX OCHOBHOM IIKOJIBI JOJKHO



o0ecneunBaTh JOCTHKEHHUE CIAEAYIOMIMX MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB:

5 KJIACC

Yucna u evluucnenus

OpueHTHpOBATbCA B MOHATHUAX W ONEPUPOBaTh Ha 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMU C HaTypaJIbHbIMU YHCIaMH, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU.

CpaBHMBaTh U YNOPAAOYMBATH HATYpajbHbIC YWCIIA, CPAaBHUBATh B IPOCTEHIINX
CITy4asix OObIKHOBEHHBIE IPOOH, IECITUUHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW (YHUCIOBOW) MPSIMOM C COOTBETCTBYIOIIUM €
YHCIIOM M MU300paXkaTh HATYpaJbHBIC YHCIIA TOYKAMH Ha KOOPJAUHATHOW (YHCIOBOMN) MPSMOIA.

BeimonuATe  apudpmernyeckue  ACHCTBUS € HATypalIbHBIMM  YHCIAMM, C
OOBIKHOBEHHBIMH JPOOSMHU B MPOCTEHIINX CITydasx.

BeInonHATE NpoBepKy, NPUKUIKY PE3YyIbTaTa BHIYUCICHUH.

OkpyrisTh HaTypajibHbIEC YHUCIIA.

Pewenue mexcmogwix 3a0ay

Pemate  TekcToBBIE 3amaud  apU(PMETUYECKUM CIIOCOOOM M C  MOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTo repedopa BceX BO3MOXKHBIX BapUaHTOB (IIPH HEOOXOAMMOCTH €
HaIpaBJIAIOIIEH TOMOLIBIO).

Pemate 3amaum, cojeprkamiue 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEJIMYUHBL: CKOPOCTH,
BpEMS, PACCTOSIHUE; LIeHa, KOJIMYECTBO, CTOUMOCTh (IIpU HEOOXOAUMOCTH C UCIIOJIb30BAHUEM
CIpaBOYHOM MH(]pOpMAIUN).

Hcronp30BaTh KpaTKue 3alKCH, CXEMBI, TAOJIUIBI, 0003HAYECHUS TIPU PEIICHUH 3a]1a4.

[Tonb30BaTbcss OCHOBHBIMM E€IMHHMIIAMH W3MEPEHMs: IIEHbI, MAacChl, PpacCTOSHMUS,
BPEMEHH, CKOPOCTH; BBIpAXKaTh OJHU €MHULBI BEIMYMHBI Yepe3 Apyrue (Ipyu HeoOX0MMOCTH
C OIIOPOH Ha CIPAaBOYHYIO HH(OPMALIHIO).

W3Bnekatp WHPOpMAIUIO, TIPEACTABICHHYI0 B TalJiHIle, HA CTOIOYATON TuarpaMmme,
HMHTEPIPETUPOBATh IPECTABICHHBIEC JaHHBIE, HCII0JIb30BaTh JaHHbIE IIPHU PELICHUHU 3ajay.

Haznaounaa ceomempusn

[Tonp30BaThbCss T€OMETPUUECKUMU MOHATUAMU: TOYKA, MpsiMasi, OTPE30K, Jyd, yroi,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTE MpUMEPBl 0OBEKTOB OKPYXKAIOIIET0 MHPA, UMEIOIINUX (POPMY H3YUEHHBIX
reOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, NpPU HEOOXOIMMOCTH IO BHU3YaJbHOW OIIOpE,
CBSI3aHHYIO C yIJIaMM: BEpIIMHA, CTOPOHA; C MHOT'OYTOJIbHUKaMH: yroJj, BepLIMHa, CTOPOHA,
JMaroHallb; ¢ OKPY>KHOCTBIO: Painyc, AUaMeTp, LIEHTP.

N300paxarh M3yyeHHbIE reoMeTpuueckre (Urypsl Ha HEIMHOBAHHOM M KIJIeTYaTOMN
Oymare ¢ MOMOILBIO ITUPKYJIS U JIMHEHKH (ITOCTIe COBMECTHOTO aHAN3a).

HaxonuThs A/MHBI OTPE3KOB HEMOCPEICTBEHHBIM MU3MEPEHUEM C MOMOIIbIO JIMHENKH,
CTPOMUTH OTPE3KU 3aJaHHOM JJINHBI, CTPOUTH OKPYKHOCTB 33JaHHOI0 pajuyca.

Hcnonp30BaTh CBONCTBA CTOPOH W YIJIOB MPSMOYTOJbHHMKA, KBajgpara JUisl HX
IIOCTPOEHHSI, BBIYUCIICHUS ILUIOIAAN U IEPUMETPA.

BoruncnsaTe nepuMeTp U IIIomiab KBajapara, IpsSMOyrojbHUKa, (UTYp, COCTABIEHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaThCs OCHOBHBIMU METPUUYECKUMU €AMHUIIAMU U3MEPEHUs JUIUHBI, TOIAIH;
BBIp)XaTh OJHM E€IMHHUIBI BEIMYMHBI uepe3 Jpyrue (Ipu HEeoOXOAMMOCTH C OMOpoW Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

Pacno3naBate nmapaienenumnes, Kyo, HCIoJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo
rpaHb, U3MEPEHUSI; HAXOUTh U3MEPEHHUS NapajuieNenunena, Kyoa.

Brraucnare 06béM Kyba, mapasuienenunena mno 3aJaHHbIM U3MEpEeHHsIM (¢ Onopoil Ha
QJIITOPUTM Y4eOHBIX JeICTBHIT), TOIB30BAaTHCS €IMHUILIAMU U3MEPEHUS 00BEMA.

PemaTe HecoXHBIE 337ja41 HA N3MEPEHUE TEOMETPUUECKHUX BEJIMUUH B TPAKTUYECKUX
cUTyanusx (py HEOOXOIMMOCTHU € BU3YAJIbHOM OIOPOit).



6 KJIACC

Yucna u evluucnenun

OpueHTUpOoBaThCsl B MOHATHUSX U ONEpUpPOBaTh Ha 0a30BOM YypOBHE TEPMHUHAMHU,
CBSI3aHHBIMU C PA3JIMYHBIMU BUJAMH YHCEN M COCO0AMH UX 3aIHCH, IEPEXOTUThH (€CIH ITO
BO3MOKHO) OT OJTHOM (DOPMBI 3aITUCH YKCIIA K IPYTOH.

CpaBHHMBATh U YNOPSAOYMBATH IENIbIE YHCIIa, OOBIKHOBEHHBIC U JECATHYHBIC ApoOH,
CpaBHMBATh YUCJIA OJTHOTO M PA3HBIX 3HAKOB.

BoemmonuaTe apudmerndyeckue OEHCTBUS C HATypaJbHBIMH W LEJIBIMH YHCIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMH, TOJIOKUTEIbHBIMHU U OTPUIIATEIbHBIMHU YHCIIAMHU.

BbruucnsaTe 3HaYEHUS YHCIIOBBIX BBIPAKEHUM, BBINOJIHATH MPUKUIKY M OLEHKY
pe3ylbTaTa BBIYMCICHUHN; BBIMOIHATH MPeoOpa3oBaHMs YHCIOBBIX BBIPAKEHUH HAa OCHOBE
CBOMCTB apu(METHICCKHUX JACHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHON MPSIMOW C COOTBETCTBYIOUIMM € YHCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOIUTh MOJTYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJBHOM CHUCTEME KOOpIMHAT C KOOpIMHATAMH AITON
TOUKH.

OKpyTJITh LIEJble YMCIa U IeCATUYHBIE Ipo0u (110 00pasily), HaXOAUTh MTPUOTHKEHUS
quced.

Yucnosvle u OyKeeHHblE BLIPANHCEHUSA

OpueHTupoBaThCcsl B IMOHATUSX U ONEPUPOBATH Ha 0a30BOM YpPOBHE TEpPMHUHAMH,
CBSI3aHHBIMHU C 3aMKChIO CTETICHH YHCIIa, HAXOAUTh KBAAPaAT U KyO YHCIIa, BEIUMCISATH 3HAYCHUS
MIPOCTEHIINX YUCTIOBBIX BBIPAKEHUH, COAEPKAILNX CTEIECHU.

[Tonb30BaThCs MpU3HAKAMH ASTUMOCTH (IIPU HEOOXOJUMOCTH C OMOPOIl HA ANTOPUTM
IIpaBWJIa), pacKjabIBaTh HATYPAJIbHBIEC YKMCIIA HA IPOCTHIE MHOKHUTEIIH.

Tonv306amvca macuimabom, COCTaBIATH MPOMOPIIMH U OTHOLICHUS.

Hcnonb3oBate OyKBBI It OOO3HAYEHHWs YWCENl TPH 3alUCH  MaTeMaTUYECKHX
BBIpOKCHUI, HAXOAUTh 3HAUEHUS OYKBEHHBIX BBIPAKECHM, OCYIIECTBIIAS HEOOXOAMMBIE
MOJICTAHOBKH | ITPeoOpa3oBaHus (C OMOPOi Ha aJTOPUTM YUEOHBIX ACHCTBUH).

HaxoauTh HeU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoguix 3a0au

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33a4H apU(PMETHUECKUM CIIOCOOOM C ONOPOii Ha
BOIIPOCHBIN IJIaH.

Pemars npocrelimmve 3ana4yu, CBSI3aHHBIE C OTHOILIEHUEM, MPONOPLHOHATIBHOCTHIO
BEJIMYMH, IPOIIEHTAMHU; PeIlaTh TP OCHOBHBIE 3a/1a4K HA JPOOU U IPOLEHTHI.

Pemarp 3amaun, copepikamiyue 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIUYMHBI: CKOPOCTH,
BpEMsl, pacCTOSIHHUE, 11€Ha, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOUTEIIBHOCTD, BpeMs, 00bEMa
palboThl, HCHONB3Ys apu(MeTHUECKHe JAEHCTBHS, OLEHKY, HPUKHMIKY; IO0JIb30BATHCS
€AMHUIIAMU U3MEPEHUS COOTBETCTBYIOLINX BEJTUYMH.

CoctaBisaTh OyKBEHHbIE BBIPAKEHHMS IO YCIOBMIO 33/a4M IOCJIE€ COBMECTHOIO
aHayIM3a.

W3Brekaty HHPOpPMAIIHIO, TPEICTABICHHYIO B Ta0IUIIaX, HA TUHEHHOH, CTOI0UYaTON
WIM KpYyroBOM Auarpammax, MHTEpPIPETHPOBATh MPEJCTABICHHbBIE JTAHHBIE; HMCIOJb30BATh
JTAaHHBIE MIPU PELICHUH 3a/1a4.

[TpencraBnsath WHGOPMALKMIO C TOMOIIBIO TaOMUL, JUHEHMHOW u CTOJIOYaTOU
JTUarpamm.

Hacnaonan ceomempus

[TpuBOANTE MPUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHPA, UMEIOMINUX (POPMY H3YUEHHBIX
T€OMETPUUYECKHUX TUIOCKUX U MTPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PABHBIX U CHMMETPHYHBIX
¢buryp.

N300paxaTrh ¢ MOMOIIBIO LUPKYJS, JUHEHKH, TPAaHCHOPTHpPAa Ha HEIMHOBAHHOW U
KJIeTyaTol Oymare H3y4YeHHbIE IUIOCKHE TeoMeTpuuyeckue GUrypel M KOH(UTypaluH,
CUMMETPUYHBIC (PUTYPHI.

HmeThb npeacTaBiIeHne 0 FeOMETPUUECKUX MOHATHIX: paBEHCTBO (puUryp, cumMmeTpus,



OCb CUMMETPHH, LIEHTP CUMMETPUHU.

HaxoauTe BENMUYMHBI YTJI0B U3MEPEHUEM C ITOMOLIBIO TPAHCIIOPTHUPA, CTPOUTD YIJIbI
3aJaHHOM BEJIMYMHBI, TOJIL30BaThCA MPU PEIICHUU 3aJad TpajyCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YepPTEKaX OCTPIN, IPSIMOU, pa3BEPHYTHIA U TYIIOU YIJIBI.

BbluncniaTe 1uMHy IOMaHOHM, IEPUMETP MHOTOYTOJIbHUKA, [TOJIb30BAaThCA €IMHULIAMU
U3MEpEHUS JJIMHBI, BBIPAXKaTh OJHU €UHULIBI U3MEPEHUS JUIMHBI U€pPE3 APYyTHE.

Haxonutb, uCnosib3ys 4YepTEKHbIE HHCTPYMEHTBI, PACCTOSHHUS: MEXKIAY ABYMS
TOUKAMHM, OT TOUKH JI0 MPSIMOM, JUINHY ITyTH Ha KBaJIpaTHON CETKE.

Bbruucnsate miomans ¢Guryp, COCTaBI€HHBIX M3 HPSIMOYTOJbHUKOB, HCIOJIb30BaTh
pa3buenue Ha MPSIMOYTOJbHHUKH, Ha PaBHbIC (UTYpHI, TOCTPaMBAHUE O MPSAMOYTOJBHUKA;
MI0JIb30BAaTbCS OCHOBHBIMHU E€AMHULAMU HM3MEPEHUs IUIONIaJH; BbIpaXaTb OJHHU €IUHUIIbI
M3MEpeHHUsl IUIOMIAAN 4Yepe3 Apyrue (mpu HEoOXOIMMOCTH C OMOpPOH Ha CIpPaBOYHYIO
nHpopMaIuIo).

Pacno3naBate Ha MOJENAX W HM300pAXKEHUAX MNUPAMUIY, KOHYC, IHIHHID,
WCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxkaTh Ha KJI€TYaTOW Oymare mpsMOYTOJIbHBINA Mapaiesenue.

Bbruncnsate 00bEM  MpSAMOYroJbHOTO Mapajuiefienunena, Kyba, IOJIb30BaThCA
OCHOBHBIMH €IMHULIAMH M3MEpeHHs 00BhEMa; BBIpaXKaTh OJHH CAMHHUIIBI U3MEPEHUsT 00bEMa
yepes apyrue (¢ ornopoil Ha CrpaBOYHYIO HHPOPMAIIHIO).

Pemate HeciokHblE 3aJaud  HAa HAXOXKJIEHUE TE€OMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYyalusX (IIpu HEOOXOIMMOCTH C BU3YAJIbHOM OIMOPOit).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHHW S [TPUMEPHOM

PABOYEN ITPOI'PAMMBbI KYPCA «AJITEBPA»

(ITO TOJAM OBYYEHUA)

OcBocHme y4eOHOTO Kypca «Anredpa» Ha ypoOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
JOJDKHO — O0EClieYMBaTh  JIOCTH)KCHUE  CICAYIONMX IPEIMETHBIX  00pa3oBaTeIbHBIX
pe3yIbTaTOB:

7 KJIACC

Yucna u evluucnenun

BoinonHsATh, coyeTast yCTHbIE M MHUCbMEHHbIE NPUEMBI, apuMeTHyecKue AeUCTBUS C
palOHAIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHUs] YUCIIOBBIX BBIPAXKEHHI; MPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, CO/EpXKalMX OOBIKHOBEHHBIE H
NeCATUYHBIE JPOOH.

[TepexomuTh OT ofHON (HOPMBI 3aIKCH YUCEN K APYTroi (peoOpa3oBbIBAThH JECATUUHYIO
Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JIeCATHYHYIO [JpoOb). CpaBHUBaTh H
YHOPSAA0YMBATh palliOHAIbHBIE YUCIIA.

OxpyrisTh uncna.

BbInonHAT, NPUKHUIKY M OLIGHKY pe3yjbTaTa BbIUMCICHHWM, OLIEHKY 3HAuYeHUH
YHCIJIOBBIX BBIPAXKEHUH.

BbInomHATE NeMCTBUS CO CTEMEHSMHU C HaTypalbHBIMU MOKa3aTelsiMu (C Omopod Ha
CIPaBOYHYIO HH(POPMALIUIO).

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemare npocreiiiine npakTUKO-OPUEHTUPOBAHHBIE 337aul, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHOHAIBLHOCTHIO BEIMYUH, MPOLEHTAMH; HHTEPIPETHPOBATH PE3YIbTATHI
peleHust 3agad ¢ y4éTOM OIrpaHMYEHMM, CBA3aHHBIX CO CBOMCTBAMM paccMaTpUBAEMBIX
00BEKTOB.

Anzebpauueckue evipasrxcenus

OpueHTHpOBaThCs B MOHATHUSAX M ONEpPUPOBATh Ha 0A30BOM YpPOBHE aire0panyeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.



HaxoauTs 3HaueHus: OyKBEHHBIX BBIPDQKEHUN IIPU 3aJIaHHBIX 3HAYCHUSIX EPEMEHHBIX.

BreimonuaTe mpeoOpa3oBaHUsl IIETIOT0 BBIPAKEHUS B MHOTOWICH IPHBEICHHEM
MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJICH,
MPUMEHITh (OpPMYJIbl KBajJpaTa CyMMBI M KBajpara Pa3HOCTH (C OMOpOIl Ha CIPaBOYHYIO
UH(OPMAIIHIO).

OcCylIecTBIATh Pa3ioKeHHe MHOTOUWICHOB HA MHOXKUTENH C TOMOIIbIO BEIHECEHHS 32
CKOOKH OOIIEr0 MHOXHUTEJIS, TPYIIUPOBKH CIIaraeéMbIX, IPUMEHEHUsT (OPMYI COKPAIEHHOTO
YMHO>KEHU (C OMOPOi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

[TpumensTh TpeoOpa3oBaHUsI MHOTOWICHOB JUIS PEIICHUS pPa3iUYHBIX 33134 U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEabHOM MPAKTUKU.

Hcnonb3oBaTb  CBOWMCTBA  CTENEHEM €  HAaTypAJbHBIMU  IIOKA3aTEJSIMU  JUIA
npeoOpa3oBaHKs BeIpKEHUH (C OMOPOI Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Ypasnenus u nepasencmea

Pemmars nuHeiHbIe ypaBHEHHS ¢ OJHOM MEpEMEHHON, MPUMEHsIS IpaBuiia IIepexoia OT
MCXOJHOTO YpaBHEHHsI K PaBHOCWIBHOMY eMmy. lIpoBepsiThb, SBISETCA JH YUCIO KOPHEM
ypaBHEHHUS.

Hmets npencTaBieHre 0 TpagUuecKuX METoax MpH PEIICHUH JIMHEWHBIX YpaBHEHUH
U UX CUCTEM.

[ToxOuparh mpuMepsl map YUCeN, SBISIOMUXCA PEIICHHEM JTMHEHHOTO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOH IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C JABYMS
MIEPEeMEHHBIMH; TOJIB3YSICh TPaPUKOM, IPUBOIUTE MPUMEPHI PELICHUS YPaBHEHUSI.

Pemate cucTeMbl qBYX JIMHEHHBIX YpAaBHEHHI C JABYMS MEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku (¢ OMOpoii Ha ANTOPUTM YUeOHBIX ACHCTBHIA).

CocraBisTh (1OCJIE COBMECTHOIO aHalIW3a) M pellaTh JUHEMHOE ypaBHEHUE WIIU
CUCTEMY JIMHEHHBIX YpaBHEHHH MO YCIOBHUIO 33/1ayl, HHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4¥ TOJTY4YEeHHBIA pe3yIbTarT.

Koopounamut u cpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAMHATHOM TPSIMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOp/AMHATaM, JIy4d, OTPE3KH, HHTEpBaJbl; 3alMCHIBATh YHCIOBBIE IPOMEXKYTKHM Ha
anreOpanvecKkoMm sI3bIKE.

OTmeuaTh B KOOPJMHATHOW IMJIOCKOCTU TOYKH MO 33JaHHBIM KOOPJMHATaM; CTPOUTh
rpaduku muHEHHBIX QyHKIui. Ctpouts rpaduk Gyakmuu y = KX + b.

OnwuceIBaTh C MOMOIIBIO (DYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BETMUMHAMHU (110
ATOPUTMY YYEOHBIX JICHCTBHI): CKOPOCTb, BpEMs, PAcCTOSHHE; II€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxoauth 3HaueHre QyHKIMYU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatsb rpaduueckuii cnocod npeacTaBiIeHus U aHAIW3a UH(OpPMAIUK; U3BJIEKATh
Y MHTEPIPETUPOBATh NHOOPMALINIO U3 TPaPUKOB pealbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u ébiuucienus

Hcnonp30BaTh HaYaJIbHBIE MPEJICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEI JIS
CpaBHEHHUS, OKPYTJIEHUS M BBIYMCIECHUHN; M300pakaTh ACHCTBUTENIbHBIC YHCIAa TOYKAMHU HA
KOOPJIMHATHOW IIPSIMOIA.

[TpuMeHsTh MOHATHE apUPMETUUECKOTO KBAIPATHOTO KOPHS; HAXOAUTH KBaJIpaTHbBIE
KOpHHU, WCIOJB3YyS TMPU HEOOXOAUMOCTH KaJIbKYJSITOP; BBIMOJHATH  MPOCTEHIITHE
peoOpa3oBaHUs BBIPAKEHUMN, COJIEPIKAINX KBApaTHBIE KOPHU, UCTIOJB3YsI CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucu OOJNBIINX M MAJIBIX YHCE C TMOMOIIBIO JECATUYHBIX APOOEH u
creneHeit uucna 10.

Anzeopauueckue evipasrcenus

[IpyMeHsTh MOHSATHE CTENEHU C ILeJbIM MOKa3aTeleM, BBIOIHATh MpeoOpa3oBaHUs



BBIPQ)KEHUI, COAEpKAIUX CTEIEHH C IIeJIbIM I0Ka3aTeneM (C UCIOIb30BaHUEM CIPAaBOYHON
uHpOpMaLUN).

BBINMONHATE ~ HECNOXKHBIE  TOXKIECTBEHHblE  MPeoOpa3oBaHUs  PalMOHAIbHBIX
BBIpQ)XEHUI Ha OCHOBE MPABUJI ICHCTBUIA Ha/l MHOTOWICHAMH U ajIreOpandecKuMu IpOOsIMH.

PacknaapIiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumensTe npeoOpa3oBaHUs BBIPAKEHUH Uil pEIIEHUS pPAa3JIMYHbIX 3a1ad  H3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKH.

Ypaeénenus u nepasencmea

Pemate nMHelHHBIE, KBaJpaTHbIE YypaBHEHUS (C UCIIOJIB30BAaHUEM CIIPAaBOYHOM
nH(OPMAIINN) U PallMOHATbHbBIE YPAaBHEHHSI, CBOJSAIIMECS K HUM, CUCTEMBI JIBYX YpaBHEHHH ¢
IBYMsI IEPEMECHHBIMHU.

IIpoBOaNTE IPOCTENILINE UCCIIEOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHUCIIE
C NpPUMEHEHHEM IpaMuecKuX NpeICTaBIeHUN (yCTaHaBIMBATh, UMEET JM ypaBHEHHE HWIIU
CHUCTEMa ypaBHEHUH pEIICHUs, €CIIM MMEET, TO CKOJBKO, W Ip.) C ONOpPOH Ha aJrOpUTM
Y4eOHBIX JICHCTBUI.

[lepexoauTh OT CIIOBECHOH (OPMYIHMPOBKH 3a7audl K e€ anreOpanveckoil Mojenu ¢
IIOMOLIBI0 COCTABJICHUS YPAaBHEHUs WM CUCTEMbl YpPAaBHEHUH, HWHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J1a4M IIOJyYECHHBIN PE3YJIbTAT.

[TpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JUISl CPAaBHEHUS, OLEHKH; pEIIaTh
JTUHCHHBIC HEPAaBEHCTBA C OJHOH TIEPEMEHHOW W WX CHUCTEMBI; JaBaTh TpaduuecKyro
WJUTIOCTPALIMI0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

OnepupoBaTth Ha 0a30BOM ypOBHE (YHKLMOHAJIBHBIC MOHATHUSA U SI3BIK (TEPMMHBI,
CHUMBOJIMYECKHE 0003HAUEHUS); ONPEAEIATh 3HaUeHNEe (PYHKIMH 110 3HAYCHHUIO apTryMEHTa;
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

y k
CrpouTh rpaduKH 31eMeHTapHbIX QyHKUMHA Bua , Y = X2, Yy = X3,y =4/x ,y= =

)
ONKCHIBATh CBOMCTBA 4YHCIOBOW (QyHKmHH 10 €€ rpaduky (mpu HEOOXOIUMOCTH C
HAIPAaBIISAIONIEH TOMOIIBIO).

9 KJIACC

Yucna u eviuucnenun

CpaBHUBATh U YIOPSAIOUYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonusATe apudpmernyeckue AeHCTBHS ¢ pallMOHAILHBIMU YHCIIAMH, COYETast yCTHBIE
Y NIACbMEHHBIE TPUEMBI, BBIITOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YHCIIAMH.

Haxonuthe 3HayeHus CTENEHEW C ILENBIMU II0KA3aTEIsIMU M KOPHEW; BBIYHUCIATH
3HAYEHMS YACIIOBBIX BBIPA)KCHUM.

OKpyrJsITh IEHCTBUTENIBHBIE YUCIIA, BBIONHATD IPUKUAKY PE3yJbTaTa BBIYMCICHUH,
OILICHKY YHCJIOBBIX BBIPAKECHMIA.

Ypasnenus u nepascencmea

Pemate JsMHEHHBIE M KBaJpaTHBIE YPAaBHEHHUs, YPAaBHEHUS, CBOIAIIUECS K HUM,
npocTeiire ApoOHO-pallMOHAIbHbIE YPaBHEHUSL.

PemaTte npocTteinime cucTeMbl ABYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU 1
CHCTEMBl JBYX YPaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SIBISETCA JHMHEHHBIM (110
BH3YAJIBHOU OTIOPE).

Pemate mpocreiiiye TEKCTOBBIE 3ajaud anreOpandeckuM CrnocoOOM € MOMOIIBIO
COCTABJICHMS YPABHEHHMSI WIIM CHCTEMBI JBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOINUTE IPOCTENIIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YKCIIE
C NMpUMEHEHHEM rpapHUyuecKux MpeCTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YpPaBHEHHE WM
crcTeMa YpaBHEHUH pelieHus], eClii UMeET, TO CKOJIbKO, U Ip.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;, M300pa)kaTh pelIeHUE
HEPABEHCTB HA YUCJIOBOU NPSAMOM, 3alIMCBIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucCTEMBI JHMHEHMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE



KBaZ[paTHOE HEPABEHCTBO; M300pakaTh PEIIeHHE CHCTEMbl HEPAaBEHCTB HA YHCIIOBO MPSIMOH,
3aMMChIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MTPH PEIICHUH PA3IMYHbIX 3a/1a4.

Dyukyuu

PacriosHaBath  (QyHKIMHM  W3y4EHHBIX  BHIOB. [loKa3blBaTh  CXEMaTH4ECKU
pacnosokeHne Ha KOOPAUHATHOM IJIOCKOCTH rpagukoB GyHKImA Buga: ¥ = kx, y =kx + b, , y

k .
=ax’+bx+c,y=x%y = /x,y= ~ B 3aBHCHMOCTH OT 3HAYEHHH K03 (UIIUEHTOB; ONHUCHIBATh

CBOMCTBa (DYHKIIHIA.

CtpouTth 1 n300paxaTb CXeMaTHYECKH rpaduKu KBaAPAaTHUHBIX (DYHKIHI, ONUCHIBATH
CBOMCTBA KBaIpaTUYHbIX (PYHKIMH 11O UX rpaduKam.

Pacno3naBare KBagpaTHuHyl0 (QYHKOHIO 10 ¢GopMyse, MPUBOAUTH IMPHUMEPHI
KBaJPaTUYHBIX GYHKLUHN U3 peabHOM KU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3HaBaTh apu(PMETHUECKYyI0 U TIE€OMETPUYECKYI IPOrpecCUd IPHU Pa3HbIX
crioco0ax 3amgaHusl.

BBINONHATE BBIUMCIIEHUS C UCIOJIBb30BaHUEM (OPMYI N-TO wieHa apu(pMETHUECKON U
re€OMETPUUYECKON Mporpeccuid, CyMMbI MEPBbIX N wWIEHOB (C OMNOpPOH Ha CIPaBOYHYIO
nHpopMaIInIO).

Pemrate 3agaun, CBI3aHHBIE C YUCIIOBBIMU MTOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 331241
U3 peasibHOM KHU3HHU (C HCIIOJIb30BAHUEM KAJIbKYIIATOPA, HU(POBBIX TEXHOJIOTHMA).

[IJTAHVUPYEMBIE IIPEJMETHBIE PE3VJIbTATbI OCBOEHI S ITIPUMEPHOI

PABOYEM [TPOI'PAMMBI KYPCA «EOMETPHSI»

(IO TOJIAM OBYYEHMUST)

OcBoenue yueOHoro Kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
JOJDKHO — O0eClieYMBaTh  JOCTH)KCHUE  CICAYIONIMX  IPEIMETHBIX  00pa3oBaTeIbHBIX
pE3yJIbTaTOB:

7 KJIACC

Pacrnio3HaBaTh M3y4YeHHblE TIeOMETpUYEcKHEe (UTYphI, ONPEAETsATh WX B3aUMHOE
pacnosoxeHue, u300paxkaTb reOMETPUUECKUE (UTYphI; BBIMOIHATH YEPTEKU IO YCIOBHUIO
3amaun. V3mMepsaTh ITMHEHHBIE U YITIOBbIE BEIWYMHBL. Pemars 3a1auu Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEIIUYHH YIJIOB.

Henats TpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH MPEAMETOB B PEATbHOU
KHU3HHU, Pa3MEpOB NMPHUPOIHBIX 00BEKTOB. Pa3nuuare pasMepbl 3TUX OOBEKTOB IO MOPSAKY
BEJINYMHBI.

CTpouTh YepTeku K TEOMETPUUYECKHM 3ajjayaM (C HCHOJIb30BAHUEM CMBICIOBOI
OTIOPBI: HABOJAIIUE BOIIPOCHI U/UIU aJITOPUTMa YU€OHBIX AEUCTBUN).

[Tonp30BaTbCs MpHU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIOJB30BaTh NPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOIUTE TOKA3aTENILCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

ITonp30BaTbcs MPU3HAKAMU PAaBEHCTBA NMPSMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEIEHHONM K THUIOTEHY3€ IPSIMOYIOJIBHOIO TPEYrOJIbHUKA, B PELICHUU
reOMEeTPUUYECKUX 3a/ad (C MCHOJIb30BAaHUEM 3pUTENbHON HAIISIHOCTH W/WIK BepOanbHON
OTIOPBI).

OnpenensaTh napamiedbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapajieIbHOCTb MIPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOUEK
OJIHOM IIPSIMOM J10 TOYEK IPYTroil MpsIMOM.

Pemrate 3agaun Ha KieTyaToit Oymare.

[IpoBOAMTH BBHIYMCICHHUS U HAXOAWTh YHCIOBbIE M OYyKBEHHBIE 3HAYEHHS YIJIOB B
FEOMETPUYECKUX 3a7adax C HCIOJIb30BAHMEM CYMMBI YIVIOB TPEYIOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpPU NEPECEUCHUU IBYX MapalieIbHBIX



NpAMBIX CEKyIleH. Pemarh npakTuueckre 3aa4i Ha HaX0XKACHUE YTIIOB.

HNmMeth npeacTaBiaeHue o MOHATHE TEOMETPUUYECKOT0 MECTA TOUECK.

DopMyJIHPOBATH ONPEICICHUS OKPYKHOCTH U KPYyTra, XOpJbl U AUAMETPa OKPY>KHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELIEHUH 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: ONMKMCAHHASI OKOJIO TPEYTOJbHUKA OKPYKHOCTh, LIEHTP
OIMHMCAaHHOU OKpyKkHOCTH. OTIepupoBaTh Ha 0A30BOM YPOBHE (paKTaMH O TOM, UYTO OMCCEKTPUCHI
YIJIOB TPEYrojbHUKA IIEPECEKaloTCsi B OJHOM TOYKE, M O TOM, 4YTO CEpEAUHHBIC
MEPIIEHAUKYISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAOTCSA B OJTHOM TOUKE.

OpueHTHpOBaThCS B TOHATHSAX W ONMEPUPOBATH Ha 0a30BOM YpOBHE: KacaTelbHas K
OKpPY>KHOCTH, T€OpEMa O NEPNEHIMKYJIAPHOCTH KacaTeIbHOW M paauyca, MPOBEIEHHOIO K
TOYKE KacaHHUs.

NmMers mpeacTaBieHHE O MPOCTEHIIMX T'€OMETPUYECKUX  HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUS C TOMOUIBIO IUPKYJIS U TUHEHKHU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETBIPEXYTOIBHUKOB, UX 3JIEMEHTHI, [10JI30BATHCSA UX
CBOMCTBAMH IPH PELIEHUH F€OMETPUUECKUX 3aau.

OpueHTHPOBATLCS B NOHATUU — TOUYKU IEpECeUCHHs] MEMaH TPEyrojbHUKa (LEeHTpa
Macc) B peIIeHUH 3a]1a4.

Bnaners NoOHATHEM CpeAHEW JIMHUM TPEYroJbHUKA W TpalelMM, MPUMEHATh HX
CBOMCTBAa IIPU PELICHUM IPOCTEHIIMX T€OMETpPUYECKMX 3aaad. lMMers mnpencrasieHUE O
TeopeMe Paneca U TeOpeMe O INPONOPLHUOHAIBHBIX OTPE3KaX, MPUMEHATh UX AJIS PELICHUS
MIPaKTUYECKUX 3a/1a4 (C ONIOPON Ha 3PUTENbHYIO HArJIsIHOCTD).

[TpuMeHATh NpU3HAKUM MOAOOHUS  TPEYroJbHUKOB B  PEIIEHUMM  HECIO0XKHBIX
reOMETPUUYECKUX 3ajau.

[Tonws3oBatbest Teopemoit ITudaropa i perieHns reoMeTpUYecKUX U MPaKTHYECKUX
3ajau.

Bnaners NOHATHAMU CHHYCA, KOCMHYCAa M TaHI'€HCA OCTPOIO YIJa MPSMOYIOJIbHOTO
TpeyrojabHuKa. [loap30BaThCsl 3TUMU NMOHSTUAMHU Ui PEIIEHUs MPaKTUYECKUX 3aaay (Mpu
HEO0XOAMMOCTH C ONOPOIl Ha aITOPUTM MpaBUIIA).

Beruucnsate (pa3nuuHbiME crioco0amMu) (C OMOpod Ha CHPaBOYHYIO HMH(OPMAIIUIO)
IUIOIIAb TPEYTONbHUKA U IUIOIMIAM MHOTOYTOJIBHBIX (pUryp (IOJIB3ysch, Ille HEOOX0IUMO,
KaJbKyIITOpoM). [IpuMeHsATh MOTyYeHHbIE YMEHUS B IPAKTUUYECKHUX 33]a4ax.

Bnaners MOHATHSAMM BIMCAHHOTO M LIEHTPAJIBHOIO YIJla, UCIIOJIB30BATH TEOPEMBI O
BIIMCAaHHBIX YIJIaxX, yriaax MeXJy XopAaMH (CEKYILIMMHU) U yIiie MeXAy KacaTeJIbHON U XOpa0i
IIPY PELICHUN IPOCTENIINX F€OMETPUIECKHX 3a/ad.

Brnagerb MOHATHEM  ONMUCAHHOTO  YETHIPEXYTOJIbHMKA, TPUMEHSITh CBOWCTBA
OIMCAHHOTO YETBIPEXYTOIbHUKA MPU PEIIEHUH NTPOCTEHIINX 3aau.

[TprMeHsTh NOTyUYeHHbIE 3HAHUSI Ha IPAKTUKE — CTPOUTH MaTeMaTUYECKUE MOJIEIH ISt
3a/la4 pEaJbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIME BBIYMCIICHHS C NPUMEHEHUEM
0/100Ms U TPUTOHOMETPUH (TIOJIB3YSICh, I/1€ HE0OOXOIUMO, KAJIbKYIISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pa3IMyYHbIE JJIEMEHTHl MPSAMOYTOJBHOTO TPEYTrOJbHHKA («pEIIeHHEe MPSMOYTOJIbHBIX
TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KANBKYISTOPA) AJUHBI U YTIIbI A7 HETAOIUYHBIX
3HAYECHUI.

[Tonb3oBaTbess  ¢GopMylaMud TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKICCTBOM IJIAA HAXOXICHUA COOTHOI].ICHI/If/i Mequy TpI/IFOHOMeTpI/I‘-IeCKI/IMI/I BCIIMYNHAMHAN (C
OTIOPO¥ Ha CTIPABOYHYIO HHGOPMAITHIO).

HCHOHBSOB&TB TeOpeMBI CI/IHyCOB nu KOCI/IHyCOB I HAXOXICHUA paSJ'II/I'—IHBIX
3JIEMEHTOB TPEYTOJbHUKA («pEIIeHUE TPEYTrOJAbHUKOB»), MPUMEHATh WX MPU PEIICHUU



MPOCTEHIINX T€OMETPUYECKHX 3a/1a4.

Bnaners mnoHsATHAMH TpeoOpa3zoBaHMsS TOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nofaoOHbIX (uryp. Ilomp3oBaThbcsi CBOMCTBAMU TOAOOMS TPOU3BONBHBIX (UTYP, YMETh
BBIUUCIIATH JUTMHBI ¥ HAXOAUTH YTJIbl Y TOJA0OHBIX (uryp (10 anroputMy y4eOHBIX JEHCTBUI).
[IpumensaTh cBoOMcTBAa MOAOOMA B MPAKTHMUECKUX 3a7adax. YMETb IHPUBOAUTH INPUMEPHI
oI0OOHBIX (PUTYDP B OKPY’KAIOILIEM MUDE.

[Tonp3oBaTbest TEOpEMamu (110 BU3YaJIbHOM OMOpPE) O IPOU3BEAEHUH OTPE3KOB XOPI, O
IIPOU3BEACHNN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelbHOM.

[Tonp3oBaTbcss BEKTOpaMM, NOHUMATh UX I'€OMETPUUECKUH M (U3NYECKUH CMBICI,
NPUMEHATh UX B PELICHUU T'€OMETPUYECKHX M (hu3nyeckux 3aaad. [IpuMeHSTH cKasipHOE
IIPOU3BECHNE BEKTOPOB JAJIsl HAXOXAECHUS JUIMH U yTIJIOB.

[Tonp30BaTbcss METOAOM KOOPAMHAT HAa IUIOCKOCTH, HPUMEHSTh €r0 B PEUICHUU
reOMETPUUECKUX U IMPAKTUYECKUX 3a]1ay.

Brnaners NOHATHSAME IPaBUIIBHOTO MHOTOYTOJIBHUKA, JITTHHBI OKPY>KHOCTH, IJTMHBI TyTH
OKPYXHOCTU M PaJMaHHON Mephl YIja, YMETh BBIUUCIATH IUIOIIAJh Kpyra M €ro yacreu (c
OIOpOi Ha CrpaBOYHYIO WH(pOpManuio). [[puMEHATh MOTyYeHHbIE YMEHHUS B MPAKTHUECKUX
3agayax.

Haxoaute ocu (Miy LEHTPBI) CUMMETPHH (PUTYDP, TIPUMEHSATH JBH)KEHUS TUIOCKOCTH B
IPOCTEHIINX CIydasX.

[TpuMeHSTH MOTydYeHHBIC 3HAHUS Ha TIPAKTUKE — CTPOUTH MATEMAaTHUECKUE MOJICITH IS
3ajja4 peaJlbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C HPUMEHEHUEM
10100Ms U TPUTOHOMETPUUYECKUX PYHKIMN (IIOJIB3YSCh, II€ HE0OX0AUMO, KAJIbKYJISITOPOM).

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHH [TPUMEPHOM

PABOYEM ITPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA (I10

I'OIAM OBYYEHUA)

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «BeposaTHOCTH M cTaTucTtuka» B 7-9
KJIaccax XapaKTEePU3YIOTCA CICIYIOIUMU YMEHHUSIMH.

7 KJIACC

Yurate uHGOpPMAIHIO, IPEICTABICHHYIO B Ta0IHMIaX, HA AUArpaMMax; MpPeACTaBIsATh
JAaHHBIE B BUJE TA0JIMIl, CTPOUTH JAUATPaMMBI (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) TIO
MaccuBaM 3HAaueHUH (C HCMHOJIB30BAaHUEM 3PUTENBHON HArJISAHOCTH W/WIH BepOalbHOMN
OTIOPBI).

OnuceiBaTh U MHTEPIPETUPOBATh PEATBHBIE UMCIOBBIE JaHHBIEC, MIPEICTABICHHBIE B
Ta0JauIaxX, Ha JUarpaMMax, rpadukax.

OpueHTHpOBaThCS B MOHATHSIX M ONEPHPOBATH UMU Ha 0a30BOM YpOBHE: CpeHEe
apudmernueckoe, MearaHa, HauOOJIbIlIEEe U HAUMEHbIIIEe 3HAYEeHUs, pa3Max.

HmeTh mpeacTaBieHrue O Cy4aliHOM M3MEHYHBOCTH Ha MPHUMepax IeH, (PU3HMUecKUx
BEJIMYUH, AHTPONIOMETPUYECKUX JAHHBIX; HMMETh TMPEJCTaBICHUE O CTAaTHCTHYECKOU
YCTOMYUBOCTH.

8 KVIACC

W3Bnekate u mpeoOpa3oBbiBaTh WH(GOPMAIMIO, MPEICTABICHHYIO B BHJE TaOJWII,
auarpamm, rpadukoB; MPeACTaBIsATh JAHHBIE B BUIE TAOIUII, IUarpaMM, TpaduKOB.

OnuceiBaTh MOCJHE COBMECTHOTO aHAIMW3a JAHHBIE C IMOMOUIbIO CTATUCTHUECKHUX
IIOKa3aTeJe: CPpelHNX 3HAUEHUN U Mep paccenBaHus (pa3max, IUCIEPCHsS U CTaHAapTHOE
OTKJIOHCHHE).

HaxomuTe 4acTOTBl YMCIOBBIX 3HAYEHHH M YacTOTHl COOBITHH, B TOM 4YHCIIE IO
pe3yibpTaTaM u3MepeHui U HabJtoIeHNH (C UCTIOIh30BAaHUEM 3PUTEILHON HATTISTHOCTH W/UITH
BepOaIbHOM OMOPEI).

HaxoauTth BepOSITHOCTH cly4dyallHBIX COOBITUH B ONBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B ONBITaX C PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU



COOBITUSIMHU (C UCTIOJIB30BAHUEM 3PUTEILHON HATJISTHOCTH W/WJTH BepOAIbHOU OTIOPHI).

NmeTts npeacTaBienne o rpaguyuecKuX MOAETX: JIEPEBO CIy4aifHOro SKCIEPUMEHTa,
JMarpaMMbl Diliepa, 4uciioBas mpsiMasi.

OnepupoBaTb TNOHATUAMU Ha 0a30BOM YPOBHE: MHOXECTBO, I1OJMHOXKECTBO;
BBIMIOJIHATh OINEpalMi HaJl MHOXECTBAMU: OObEeIUHEHHE, IepeceueHue, AOIMOJIHEHUE;
MEPEUYHCIATh IJIEMEHTHl MHOXKECTB; NMPUMEHATh CBOWCTBA MHOXKECTB (C HCIIOJIB30BAaHHEM
BU3YaJbHOU OMOPHI).

Hmetp mpeacTaBieHue 0 rpaduuecKoM MPEACTABICHUE MHOXKECTB M CBSI3€H MEXIY
HUMU JIJIS1 ONUCAHMS MPOLIECCOB U SIBJICHMI, B TOM YHUCIIE NPU PELICHUM 3a/ad U3 JAPYTrux
y4eOHBIX TPEAMETOB U KypCOB.

9 KJIACC

W3Brnekatb M mpeoOpa3oBbIBaTh HH(OpPMALMIO, TPEICTABICHHYI0 B Pa3IMYHBIX
HCTOYHHUKAX B BHIC Ta6JII/ILI, Auarpamm, Fpa(l)I/IKOB; NpCACTAaBJIATL JAHHBIC B BU/C Ta6JII/II_[,
auarpamm, rpadukos.

Pematp mpocreiimme 3agadnd OpraHW30BaHHBIM TEpPeOOPOM BapHAHTOB, a TaKXKe C
MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmets MMpeaAcCTaBJICHUC 00 omucaTenbHBIX XAPaKTCPUCTHUKAX IJIs1 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJI€ CPEHUE 3HAYEHUSI U MEPBI PACCEUBAHUS.

HaXO[[I/ITI) YacTOTHl 3HAUEHHH M YacCTOTHI CO6I)ITI/I$I, B TOM YHCIIC IIOJb3YACH
pe3ylnbTaTaMu MPOBEAEHHBIX HU3MEpPeHHM U HaOMIoAeHW (C OMOpo Ha CIPaBOYHYIO
nH(OpPMAIIHIO).

HaxoauTh BEpOSATHOCTU CIy4YalHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM YHUCIE B
OIIbITax C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHU CO6I)ITI/I$IMI/I, B CCpUAX HUCITBITAHUH A0 nepBoro
ycrexa, B CepusaxX UCIbITaHUI bepHyiu.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSATHOCTEM.

HmeTs nipeacTaBieHne 0 3aKOHEe OOJIBIINUX YHCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH
B CIIy4aifHOH M3MEHUYUBOCTH M O POJIH 3aKOHA OOJIBIINX YHCET B IPUPOJIE B OOIIECTRE.

TEMATHYECKOE INTAHUPOBAHHUE

Maremaru
Ka S Kiace
KoaunuyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue Mpakra- (uudposbie)
L Eaiz;ez(;fMl;lﬂTeM Beero KO;TPM"“"W uecKue 0Gpa3oBaTeIbHbI
Porp paboTht padoTsI e pecypcsl
Hatypanbnble uncna. bubnuoreka [IOK
1 JlevicTBus ¢ 43 3 0 https://m.edsoo.ru
HaTYpaJIbHBIMH YHCIaAMHU [7f4131ce
Harnsannas reomerpus Buommorexa LIOK
2 T A PHA. 12 1 2 https://m.edsoo.ru
WHUU Ha IIOCKOCTU 174131 ce
bu6nmoreka [IOK
3 OOBIKHOBEHHBIE IPOOH 48 2 0 https://m.edsoo.ru
[7f4131ce
Harnsgnas reomerpus Bubmiorexa LIOK
4 M A pHd. 10 1 1 https://m.edsoo.ru
HOTOYTOJIbHUKHU 7§4131ce
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bu6mmoreka [JOK

5 JlecsiTudanbIe TpoOH 38 1 0 https://m.edsoo.ru
[7f4131ce
Harnsannas reomerpus. bubnnoreka [IOK
6 Tena u ¢purypsr B 9 1 1 https://m.edsoo.ru
MIPOCTPAHCTBE [7f4131ce
n eHie bubmuoreka [IOK
7 g B6T OPCHHC H 10 1 1 https://m.edsoo.ru
obobIienHe /74131 ce
OBIIEE KOJIMYECTBO 170 10 5
YACOBIIO ITPOTPAMME
Marematuka 6 KJIACC
KoaunuyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne pPa3aeioB U TEM Kour bHBI Hp aK- (Ill/l(l)pOBble)
n/n DOIDAMMD Bceero 06 pol € qeckne o0pa3oBaTe/ibHbBI
porp PadoTel padoThI e pecypcsl
bu6mmoreka [JOK
1 HarypanbHbie uncia 30 1 0 https://m.edsoo.ru
[7f414736
H bu6mmorexa [JOK
2 HarMHHa’I FeoMeTpH. 7 0 0 https://m.edsoo.ru
PSAMBIC Ha TUIOCKOCTH [7§414736
bu6mmoreka [JOK
3 Jpodu 32 2 1 https://m.edsoo.ru
(7414736
H bu6nmoreka [IOK
4 CarMHHaH FeoMeTpHA. 6 0 1 https://m.edsoo.ru
HMMETpHA /7414736
bu6nmoreka [JOK
5 Beipaxkenus ¢ OykBamu 6 1 0 https://m.edsoo.ru
(7414736
0 S bubmuoreka [IOK
6 cDarMHH pHA. 14 1 1 https://m.edsoo.ru
UTYpPBI Ha TIOCKOCTH [7§414736
IlonoxurenbHBIE U bubmmorexa [IOK
7 . . 40 2 0 https://m.edsoo.ru
OTpHUIaTENbHBIC YHCIIa [7§414736
bu6nmoreka [IOK
8 [MpencraBneHne qaHHBIX 6 0 1 https://m.edsoo.ru
(7414736
q bu6mmoreka [JOK
9 @armﬂHaﬂ FEOMCTPH. 9 1 1 https://m.edsoo.ru
UTYPBI B POCTPAHCTBE 7f414736
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IloBTOpEHuUE, bubnuoreka [IOK
10 00001IeHHE, 20 1 0 https://m.edsoo.ru
cHCTeMaTH3aLus [7t414736
OBILIEE KOJIMYECTBO 170 9 5
YACOB IIO ITPOTPAMME
Aunreopa 7
KJIACC
HaumenoBanue KosanuyecTBo yacos DJIeKTPOHHbIE
pa3aesioB U TeM (uudgposbie)
Ne NPOrpaMMbl Konrposbubie | IIpaktuyeckue | ogpasoBarenabn
n/n padoThI padoThI ble pecypcesl
Bcero
Uucna v BEIYUCIICHUS. bubnuoreka [IOK
PannonansHbIe yncia https://m.edsoo.ru
1 25 2
[7t415b90
Anrebpanyeckue bubnnoreka [{OK
BBIPKCHHS https://m.edsoo.ru
2 27 2
[7t415b90
VYpaBueHus u bubmmoreka [TOK
HEPaBEHCTBA https://m.edsoo.ru
3 20 1
[7f415b90
Koopaunats! u bubmuoreka [{OK
rpaduku. OyHKINN https://m.edsoo.ru
4 24 2
[7f415b90
[ToBTOpEHME N bubnmnoreka LIOK
obo0meHne https://m.edsoo.ru
5 6 0
[7f415b90
OBIIEE KOJIMYECTBO 102 7 0
YACOB ITIO ITPOTPAMME
Aureopa 8 KNIACC
HaunmeHnoBaHnue KosmnuecTBo yacoB DJIeKTPOHHbIE
pa3jaeiioB M TeM (uudgposbie)
Ne NporpaMmsbl Konrposbubie | IIpakTuyeckue | ogpasoBarenbn
n/n padoThI padoThI ble pecypchl
Bcero
Yucna v BEIYUCIICHUS. butmoreka [IOK
KBaapatHbie KOpHU https://m.edsoo.ru
1 16 1
[7f417af8
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Yucna 1 BEIYUCIICHUS. but6mmoreka [IOK
CreneHp ¢ 1eIbIM https://m.edsoo.ru
2 TIoKa3aTeneM 6 0
[7t417af8
Anrebpanueckue bubnuoreka [IOK
BBIPA)KCHHSI. https://m.edsoo.ru
3 ) 1
KBanparHsrii [7T417af8
TPEXUIIEH
AnreOpanueckue bubnuoreka [IOK
BBIPA)KCHHSI. https://m.edsoo.ru
4 15 1
AunreOpandeckast [7fA17af8
poOb
VYpaBueHus u bubmmoreka [TOK
HEPaBCHCTBA. https://m.edsoo.ru
5 KBanparnsie 15 1
ypaBHECHUS [7f417af8
VYpaBuenus u bubmmoreka [TOK
https://m.edsoo.ru
6 HEPaBCHCTBA. 13 1
CucTeMbl ypaBHEHU [7fA17af8
YpaBHeHus U bubnnoreka [{OK
HEpaBEHCTBA. https://m.edsoo.ru
7 Hepasencrsa 12 1
[7f417af8
Oyukuuu. OCHOBHbIE bu6nmmorexa IJOK
TOHSATHS https://m.edsoo.ru
8 ) 0
[7f417af8
OyHkuuu. Yucnoseie bu6nmmorexa IJOK
byHKIN https://m.edsoo.ru
9 9 1
[7f417af8
IToBTOpeHnue n bubnuoreka IIOK
0000mIeHIe https://m.edsoo.ru
10 6 0
[7f4172af8
OBIIEE KOJIMYECTBO 102 7
YACOBTIIO ITPOI'PAMME
Auareopa 9 KJIACC

KoaunuecTBo yacoB
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Ne | HaummenoBanmue KoHTpoabHbI IMpakTuyeckn JJIeKTPOHHbIE
n/ pa3aesioB U TeM e padoThI e padoThl (mudposbie)
n NPOrpaMMbl Bcero o0pa3oBaTeIbHbI
e pecypcbl
Yucna v BEIYUCIICHUS. bubmuoreka [IOK
JlelicTBUTELHBIE https://m.edso0.ru
1 qucIia 9 0
[7t419d08
YpaBHeHus u bubnuoreka [IOK
HEpaBEHCTBA. https://m.edsoo.ru
2 YpaBHeHus ¢ 0gHOM 14 1
IEPEMEHHOM [7f419d08
YpaBHeHus u bubnuoreka [IOK
HepaBeHCTBa. CUCTEMBI https://m.edsoo.ru
3 ypaBHEHUIA 18 1
[7t419d08
VYpaBueHus u bubnuoreka [IOK
HEPaBCHCTBA. https://m.edsoo.ru
4 22 1
Hepasencrsa [7f419d08
bu6mmorexa [JOK
https://m.edsoo.ru
5 OyHKIUU 16 1
[7f419d08
YucnoBelie bu6nmoreka [JOK
[10CJIEI0BATEILHOCTH https://m.edsoo.ru
6 16 1
[7t419d08
[ToBTOpEnue, bu6nmoreka [JOK
000011eHME, https://m.edsoo.ru
7 cucTeMaTH3anus 24 0
3HaHMIH [7f419d08
OBILIEE KOJIMYECTBO 119 5 0
YACOBTIO ITPOI'PAMME
Feome
Tpna 7
KNAC
C

KoJunuyecTBo 4acoB
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Konrtpoasn | IlpakTu- DJIeKTPOHHbIE
Ne HaunmenoBaHue pasaesioB Bcero ble paboThl | YecKHe (uudpossbie)
n/n U TeM NPOrpamMMbl padoTkI o0pa3oBaTe/ibHbI
e pecypchbl
N .
rer())(;/fgf HI/Tf{IZiKI/Ie burypsi u bubmorexa I1OK
1 X CBO§CTB3 Vsne e}g;e 14 1 https://m.edsoo.ru/
L CIMEP 7f415e2e
F€OMETPUUYECKHUX BEJIIMYUH
bu6mmoreka 1IOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/
7f415e2e
I Bubmmorexa 1IOK
3 apaJlyIeIbHBIC MPSMEIE, 14 1 hitps://m.eds00.ru/
CyMMa yTJIOB TPEYTrOJIbHUKA 7f415e2e
OKpY>KHOCTb U KPYT. bubnuorexka 1HOK
4 I'eomerpuyeckue 14 1 https://m.edsoo.ru/
HOCTPOCHHSI 7f415e2e
bubmuorexa 1TOK
5 HOBTOPGHI/IG, 0000111eHHE 4 0 hitps://m.edsoo.ru/
S 7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 4 0
1O ITPOI'PAMME
I'eomerpus 8 KIIACC
KoauuecTBO 4acoB 3HeKTp0HHLIe
Ne HaumeHoBaHue pa3iesioB Konrpo.n- Ipakru- (uudposbie)
n/n M TeM NMPOrpaMMbl Bcero HLIe yecKHe o0pa3oBaTeILHbI
padoThI padoThI e pecypchbl
bubmmorexa IJOK
1 YeThIpEXYTroIbHUKH 14 1 https://m.edsoo.ru
[7f417e18
e s e B LOK
2 0Tp%3Ka£ OMOGHBIE 15 1 https://m.edsoo.ru
TPEYrOJIbHUKA {7141 7e18
Hnomanbv. Haxoxnenue BuGmmorexa LIOK
3 [UTOMHANICH TPEYTOIBHHKOB 1 14 1 https://m.edsoo.ru
MHOTOYTOJBHBIX (QUTYD.
[Tnomaau monoOHBIX GuUryp [71417e18
but6mmoreka [IOK
4 Teopema Iugaropa u 10 1 https://m.edsoo.ru
Hayayia TPUrOHOMETPUHU 175417018
VYribl B OKpYKHOCTH.
Do o Bumrera 10K
5 Kacaf eﬂzlrme < ' 13 1 https://m.edsoo.ru
[7417e18

okpyxkHoctu. Kacanue
OKPY>KHOCTEH
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[ToBTOpEeHwme, 0600IICHNE bubmorexa [IOK
i ’ - 2 https://m.edsoo.ru
SHanH [7f417e18
OBLIEE KOJIMYECTBO YACOB 68 5 0
1O ITPOI'PAMME
I'eomerpus 9 KJIACC
KoanuecTBO 4acoB 3J1eKTp0HHLIe
Ne HaumenoBanue pa3aeioB IpakTuy (uudgposbie)
KoHuTpoubH
n/n H TeM NPOrpPamMMbl Bcero p ecKHe o0pa3oBaTe/ibHbI
ble padoThI paboTst e pecype
Tpuronomertpus. Teopemsl Bbu6mmotexa IIOK
KOCHHYCOB M CHHYCOB. 16 1 https://m.edsoo.ru
Perrenue TpeyrojabHUKOB [7f41al2c
&iioiziiiifme moA00us. bubmuoreka [IOK
COOTFI){ OLLCHIL B 10 1 https://m.edsoo.ru
[Tf41al2c
OKPYXHOCTH
bubmuoreka [IOK
BexkTopsr 12 1 https://m.edsoo.ru
[7f41al2c
JlekapTOBBI KOOPIMHATHI HA bubsmorexa LIOK
P P 9 1 https://m.edsoo.ru
HHToCroeTH [7f41al2c
[IpaBunbHBIE
MHOT'OYTOJIbHUKH. J{JTnHa bubmuoreka [IOK
OKPYXHOCTH H TUIOIIA/Tb 8 https://m.edsoo.ru
Kpyra. Beruucnenue [7f41al2c
momaaei
butmoreka [IOK
JIBMOKCHMSI TITIOCKOCTH 6 1 https://m.edsoo.ru
[7f41al2c
but6moreka [IOK
Hosropenne, 0606meHIfe’ 7 1 https://m.edsoo0.ru
cUCTeMaTu3aIus 3HaHUI 7f41a12¢
OBUIEE KOJIMYECTBO YACOB 68 5 0
1O ITPOI'PAMME
BepositHocTh M cTatucTuka 7 KJIIACC
HaumenoBanue KounuecTBo yacoB JJIeKTPOHHBbIE
pa3aesioB U TeM (uudposbie)
Ne IPOrpaMMbI Konrpoar- | IlpakTtuue- | ofpasoBartenbHbie
n/n HbIE CKHe pecypchl
Beero | padorsl paGoThI



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

[IpencraBnenue bub6mmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f415
1 7 0 2 fdc
OnwucarenapHas bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/7f415
2 8 0 1 fdc
CrnyyaiiHas bubnmoreka [JOK
W3MEHUYUBOCTD
3 6 0 1 https://m.edsoo.ru/7f415
fdc
BBenenue B Teopuio bu6mmoreka [IOK
rpadoB https://m.edsoo.ru/7f415
4 4 0 1 fdc
BepositHOCTh 1 bubnnorexa [HOK
4acTora https://m.edsoo.ru/7f415
S CITydaifHOro 4 0 1 fdc
COOBITHS
O06o06meHwme, bubnmoreka [JOK
CHCTEMATH3ALINS https://m.edsoo.ru/7f415
6 3HaHMI 5 2 1 fdc
OBIIEE KOJIMYECTBO 34 2 7
YACOB IIO ITPOTPAMME
BepositHocTh M cTatucTuka8 KJIACC
HaunmenoBanue KosaunyecTBo yacoB DJIeKTPOHHbIE
pa3aesoB U TeM (uudposbie)
Ne NporpaMmbl Kontposs- | IlpakTie- | ogpazopaTenpubie
ﬂ/ﬂ HbIC CKHe pecypcnl
Beero | pagorsr paboThI
[ToBTOpEHue Kypca bubnnorexa [JOK
7 xnacca https://m.edsoo.ru/7f417f
1 4 0 1 b2
OnucarenpHas bubmuorexa [JOK
CTaTHCTHKA. https://m.edsoo.ru/7f417f
2 4 0 2 b2
PacceuBanue
JAHHBIX
Bbu6nuoreka [IOK
3 MHoxecTBa 4 0 1 https://m.edsoo.ru/7f417f
b2
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BepositHOCTB bubnuorexa [JOK
CIIy9aifHOTO https://m.edsoo.ru/7f417f
COOBITHS 6 0 2 b2
BBenenue B bu6mmoreka [IOK
Teoputo rpadon https://m.edsoo.ru/7f417f
4 0 1 b2
Crnyuaiinble bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f417f
8 0 1 b2
O0o00611eH E, bu6mmoreka [IOK
cUCTEeMaTH3aIHs 4 2 0 https://m.edsoo.ru/7f417f
3HAHHUU b2
OBIIEE KOJIMYECTBO
YACOB 11O
[IPOT'PAMME 34 2 8
BepositHocTh M cTatucTuka 9 KIIACC
HaunmeHnoBanue KoanuectBo yacoB DJIeKTPOHHbIE
pa3aesioB U TeM (uudposbie)
Ne NMPOrpaMMbl Konrpoun- | Ilpaktuye- | ofpasoBaTesibHbIe
n/n HbIC CKHe pecypcenl
Beero | padorsr paboThI
[ToBTOpEHME Kypca bubmmnoreka HOK
8 ximacca https://m.edsoo.ru/7f41a3
4 0 1 02
DJIEMEHTHI bubmuoreka [{OK
KOMOWHATOPHUKU https://m.edsoo.ru/7f41a3
4 0 1 02
I'eomerpuueckas bubmuoreka [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a3
4 0 1 02
HcnpiTanus bubnunorexa LIOK
bepuymm https://m.edsoo.ru/7f41a3
6 0 1 02
Crnyuaiinas bubnuotexa [JOK
BEJINYMHA https://m.edsoo.ru/7f41a3
6 0 1 02
O06o0061eHue, bubnuorexa [{OK
KOHTPOJIb https://m.edsoo.ru/7f41a3



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
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https://m.edsoo.ru/7f417fb2
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I[TPOT'PAMME

34



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

YUYEBHO-METOJNUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAIJIBI IJI1 VHEHUKA MATEMATUKA, 5-
6 KJIACC:
e Marematuka (B 2 yactsx), 5 xknace/ Bunenkun H. 4., XXoxos B.U., Yecnoko A.C.
u 1p.M.: [Ipocsemienue, 2024 r.
e Marematuka (B 2 yactsx), 6 kinacc/ Bunenkun H.A., XKoxos B.U., UecHokoB A.C.,

[Bapudypn C.M., OOmEecTBO C OrpaHUYeHHON OTBETCTBEHHOCThIO «MOIL]
MHEMO3HHA», 2019 r.

AJIT'EBPA, 7-9 KJIACC:

e MaremaTuka. Anrebpa: 7-i kiacc: 6a30BbIii ypoBeHb: yueOHuk/ FO.H. Makapsrues,
H.I'. Munaok, K.1. Hemkos, C.b. CyBopona: oz pen. C.A. TensikoBckoro, M.:
[Ipocenienue, 2024 r.

e Anrebpa (B 2 yactsax), 8 kimacc/ Yacte 1: Mopakosuu A.I'., Hacts 2: MopakoBud
A.l'., u ap., U3parensctBo «KMHEMO3NHA», 2019 r.

e AunreOpa (B 2 gactsx), 9 kinace/ Yacts 1: Mopakosuu A.T'., Cemenos I1.B.; Yacts 2:
Mopakosuu A.T"., Anekcanaposa JI.A., Mumyctuna T.B. u np., 3naTenscTBo

e «MHEMO3MHA»,2019 r.

I'EOMETPUA, 7-9 KIIACC:

e T'eomerpus, 7-9 knaccel/ Atanacst JI.C., byryzoB B.®., Kanomues C.b. u apyrue,
«IIpocsemienuer, 2019 r.

BEPOATHOCTDH U CTATUCTUKA, 7-9 KJIACC:
e MaremaTtuka. BepostHocTh M craTHcTuKa: 7-9-€ Kiacchl: 0a30BBIH ypOBEHb:
yueOHHK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pen. Smenko
N.B., Axunonepnoe obmectso «M3narensctBo «IIpocsemenue», 2023 r.

METOJUYECKUE MATEPUAJIBI JJIA YUUTEJIA MATEMATUKA, 5-6 KJIACC:

e Maremaruka (B 2 4yactsx), 5 knacc/ Bunenkun H. 5., XKoxos B.U., UecnokoB A.C. u
1ap.M.: TIpocsemenue, 2024 r.

e Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H. 4., XKoxos B.U., UecnokoB A.C. u
zp.

e Meroaudeckoe nmocooue ajs yuuresns. OOydueHne MateMaTuke B 5-6 kjaaccax. ABTOp
Koxos B.H.

o KoHTponbHble paboTsl 5, 6 knaccel. ABTopsl: JXKoxos B.U., Kpaiinea JL.b.

e Maremarnueckue TUKTaHTHI 5, 6 kitaccel. ABTopsl: JKoxos B.1.

AJITEBPA, 7-9 KIIACC:
e Mopakoud A.I'. Anre6pa 7 kiacc: meto. mocooue mis yaurens / A.I'.MopakoBud.-
M.: MueMo3nHa
o AmnekcanmpoBa  JL.A.Anrebpa. 7  kiacc: caMoCTOsITeNIbHbIE  PabOThI/
JILA.Anexcanaposa; moa pen. A.I.Mopakosuya.-M.: Maemo3uHa
o AnekcannpoBa JI.A.Anre6pa.8 kiacc: KOHTposibHble paboThl/JI.A.AnexcaHnposa;
noa pea. A.I'Mopakosuua.-M.: MHemo3uHa



MopnkosudA.I'.Anre6pa. 8 knacc: metoa. [locobue s yuurens/ A.I.MopakoBuy.-
M.:Muemo3uHa

AnekcannpoBa  JILA.AnreOpa. 8  Kkmacc: CaMOCTOATENIbHBIE  PabOThI/
JILA.AnekcannpoBa; nox pea. A.I'.Mopakosuya.-M.: MHemo31Ha

AnexcanapoBa JI.A.AnreOpa.8 kmacc: KOHTpolbHBIE padoThl/JI.A.AsekcaHapoBa;
noa pea. A.I'Mopakosuua.-M.: MHemo3uHa

Mopakosud A.I'. Anrebpa.7-9 ki.: tectol/A.I.Mopakosuy, E.E.Tynpunnckas.-M.:
Muemo3uHa

AnekcannpoBa JI.A. Anrebpa. 9 kmacc. KoHTposbHbIE paOOTBI IS y4alTuxcs
0011e00pa3oBaTeIbHBIX YUpeKICHUM/ JILA.AnekcanpoBa; oJ1 pen.
A.I''MopakoBuya. M.: MHemMo31uHa

Anexcanapoa JI.A.. Anre6pa. 9 knacc. CamocrosTenbHble pabOThI IS yUaIUXCs
obOmeoOpazoBaTebHBIX  yupexaeHudd /  JLA.AmekcanapoBa; TOI  pel.
A.I''Mopakosuda M.: MHemo31Ha

[TomoB M.A. KoHTpoJsbHBIE U CaMOCTOSITeNIbHBIE paboOThI Mo anredpe: 9 kimacc: K
yuebnuky A.I''MopakoBuua “Anredpa. 9 knacc”/ M.A.Ilonos. - M.: U3narenscTBO
“Ox3amen”

AnexcanapoBa JLLA. Anrebpa. 9 knacc. TemaTuueckue NpoBEpOYHBIE paOOTHI B
HOBOM  ¢opme  misi  ydamuxcs — oOmeoOpa3oBaTeNbHBIX  yUPEXKICHHH/
JILA.AnexcannpoBa; moa pen. A.I.Mopakosuya - M.: Muemo3uHa

FTEOMETPUA, 7-9 KJTACC:

Artanacsu JI.C., byry3oB B.®., 'nmazkos }0.A., HOnuna U.U. I'eomerpusi: Pabouas
terpaab 1 7 knacca. M.: [Ipocsemenue

Mumenko, T. M. ['eomerpus: Temarnueckue Tecthl: 7 k1. / T. M. Mumenko, A. JI.
bnuukos. — M.: [Ipocenienune

AranacsH JI.C., byry3oB B.®., 'nazkos 10.A., IOnuna U.U. I'eomerpusi: Pabouas
terpaab mis 8 kinacca. M.: [Ipocsenienue

Mumienxko, T. M. I'eometpusi: Temarnueckue tectsl: 8 k1. / T. M. Mumenko, A. /1.
bimakos. — M.: IIpocBenienue

AranacsH JI.C., bytry3oB B.®., 'mazkos }0.A., HOnuna N.U. I'eomerpusi: Pabouas
TeTpanp A 9 xinacca. M.: [Ipocsenienue

Mumenxko, T. M. I'eomerpusi: Temarnueckue tectsl: 9 k. / T. M. Mumenko, A. /1.
binunkos. — M.: IIpocsemenue, 2012

3uB B.I'., Meitnep B.M. Jlugaktuueckue MaTepHalibl o reoMeTpus 1yist 7 kiacca. M.:
IIpoceemenue

3uB b.I'., Melinep B.M. Jlunakrnueckne Marepraisl 10 TeOMETpUH JUIs 8 Kiacca. M.
IIpocsewmenune

3uB b.I'., Meitnep B.M. /lunaktuueckue MaTepuaibl 1o reoMeTpuu 11 9 kinacca. M.
IIpocsewmenune

MensuukoBa H.b. u ap. I'eomerpus: unaktudeckne mMarepuansl s 7-9 knaccos
0011e00pa3oBaTeNbHBIX YUpekaeHuid. — M.: MHemMo31Ha

3uB, b. I'. 3amaum mo reomerpum: mnocobue a8 ywammuxcs 7—11 kmaccos
o0meo0Opa3oBarenbHbIX yupexaenuii / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuii. —
M.: IIpocBenienue

Kyxapuesa, I'. 1. CoopHUK 3a1a4 IO TEOMETPHH B PUCYHKaX U TecTax. 7—9 kiacchl /
I'. . Kykapuesa.



CaspacoBa, C. M. YnpaxHeHHs MO TUIAHUMETPUHM Ha TOTOBBIX deprexkax / C. M.
CaBpacoBa, I'. A. ScrpeOunenxuii. — M.

PabunoBnu E.M. 3amaum u ymnpaXHEHWs Ha TOTOBBIX dYepTexkax. 7-9 Kiacchl.
I'eomeTpusi. — Unekca, XappkoB: [ MMHa3us

Epmosa A.IL., ['omo6oponsko B.B. YcTHBIE IpOBEpOYHBIC U 3a4€THBIC Pa0OTHI TIO
reoMeTpuu 1uist 7-9 knacca. — M.: Mnekca

Mumenko T.M. Jlunaktuueckue KapToOyKud — 3ajaHus no reomerpuu: 7,8,9 ki.: K
yueOnuky JI.C.Atanacsina u n1p. — M.: «Ok3amen»

Jleeutac I'.I'. Maremarndyeckne aMKTaHThl. ['eomerpusi. 7-11  Kiacchl.
Junaktuueckue Mmarepuaiibl. — M.: Mnekca

Anteiaos [1.U. I'eomerpus, 7-9 knaccol. TecTsl: YueOHO-MeTonn4eckoe nocodue. M.:
HApoda

3BaBuy, JI. . KonTponbHbie 1 ipoBepouHbIe paboThl 1o reomeTpun. 7—9 kmaccesl / J1.
W. 3BaBuy [u np.]. — M.

®dapkos, A. B. /[narnocrudeckue KOHTPOJIbHBIE PA0OOTHI O TeOMEeTpUH. 7 Kiacc / A.
B. ®apkos. — M.

I'eometpus. 7-9 kinaccbl. CaMOCTOSITENbHBIE U KOHTPOJIbHBIE Pa0OThl K Y4EOHUKY
JI.C.Atanacsna: Pa3zpesnsie kaptouku / cocT. M.A.Nuenckas. — Boarorpaa: Yuurens
W3yuenne reomeTpuu B 7-9 Kilaccax : METO/. PEKOMEHIAIUH : KH. JuIst yuutesns / JI.
C. ArtanacsH [u np.]. — M.: IIpocBenienue

I"aBpunosa H.®. [Toypounsie pazpaboTku o reomerpuu. 7 kiacc. M.: BAKO
I"aBpunosa H.®. [loypounsie pazpaboTku 1o reomerpuu. 8 kiiacc. M.: BAKO
I"aBpunosa H.®. [Toypounsie pazpaboTku 1o reomerpuu. 9 xiacc. M.: BAKO

BEPOATHOCTDH U CTATUCTUKA, 7-9 KJIACC:

MeTtoauueckue Matepuanibl K yueOHUKY. BeposTHOCTh U cTatucTuka: 7-9-e Kilacchl:
0a30BbIl YPOBEHb: YUEOHUK: B 2 HacTiX, 7-9 kinaccel/ Boicoukuit U.P., Smenko U.B.;
nox pex. Amenko WU.B., Akuronepuoe o6miectBo «M3narensctBo «lIpocBenienue»

OUOPOBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[TepeueHb IEKTPOHHBIX 00pa3oBaTENbHBIX pecypcoB (nanee JOP), momyIeHHbIX K
WCIIOJIb30BAaHUIO TIPU peajn3aluu 00s3aTeIbHOW YacTH 0011e00pa3oBaTeibHON
MIPOTPaMMBI

[TpoekTHble 3axanusa. Matemartuka. 5, 6 kinace, OO0 «['nmobanJlad»

[IpoexTHbie 3ananusa. Maremaruka, BepositTHocTh u cratuctuka. 7, 8, 9 kimacc, OO0
«I'nobanlad»

O0P: «Marematuka. 5, 6 knacc», OO0 «AKnace» 0OP: «Anrebpa. 7, 8, 9 kiacey,
000 «AKnace»

O0P: «d'eomerpus. 7, 8, 9 knacen, OO0 «AKmnacey

O0P: OcHOBHOM TOCYyAapCTBEHHBIM OJK3aMeH. 9 kmacey, OOO «iKnacey
Bcepoccuiickue npoBepounbie paboTsl, 5-8 kiacc. Matemaruka, OOO «SKmaccey
Marematuka, ®I'AOY [AIIO «Axanemus Munnpocsemenuss Poccun» [lomaininne
3aganus, ['eomerpus, AO WMzpatensctBo «lIpocBemenne» Jlomaiminue 3aaaHus,
Marematuka, AO H3znarensctBo «IIpocBemienue» [lomamrnue 3amanus, Anrebpa,
AO MznarensctBo «IIpocBenienue»

Tpenaxep «O0nako 3naHui». Maremaruka. 5, 6 kiaace, OOO «®usukon Jlad» Kypce
ypokoB 1o Marematuke. 5 kinacc, OO0 «MHTEPIA»



Kypc BuaeoypokoB mo marematuke. 6 kinacc, OOO «MHTEPIA» Marematuka.
WNurepaktuBHbie 3aaanus. 5, 6 kinacc, OO0 «CkaeHr»

Marematuka. Anrebpa. UHTepaktuBHbIe 3amanus. 7, 8, 9 kmacc, OO0 «CkaeHr»
Marematuka. ['eomerpusi. UntepaktuBHbie 3a1anus. 7, 8, 9 knacc, OO0 «CkaeHr»
Maremaruka. BepostTHOocTh U ctatuctuka. MHTepakTUBHBIE 3afaHus. 7-9 Kiacchl,
00O «CxkaeHr»

Marematuka. 5-9 knaccel, TAOY BO MI'TTY

Ilepeuenr DOP, nonymeHHbIX K MCHOJB30BAHUIO TMpU PEATU3ALUU  YaCTH
0011e00pa3oBaTeabHOM IPOrpaMMBbl, POPMUPYEMOM yUaCTHUKAMU 00pa30BaTEIbHbBIX
YUPEXKICHUN

Marematuka. KontponbsHble paborel. VHTepakTHBHBIE 3amaHus. 9 Kiacc,
O0O«CxkaeHr»

TecroBbie ympaxsHenus no anrebpe mis 9 kmacca, OO0 «Yuu.py»; TecroBsie
ynpaxHeHus 1no reomerpun A 9 kiacca, OO0 «Yuu.py»;

TecToBble yrpa)kHEHUA 10 BEPOATHOCTH U cTaTUcTUKE 115 9 kiacca, OO0 «Yuu.py»;
TecroBbie ynpaxnenus OI'D no marematuke, OO0 «Yuu.py»;

OneKTpOHHBIN yueOHuK 1o marematuke. 9 kiacc, OO0 «Yuu.py»;

Marematrka. BupryanpHble n1aboparopHbie W mpakTuueckue padore, GI'BHY
«1ICPO».
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