IHosicHUTEJABLHAA 3AIINCKA

JlanHast paboudasi mporpamMma OCHOBHOTrO 00miero oOpa3oBaHUs 10
npeaMeTy «MaremaTuka» OnMpaeTcs Ha !

1. Tlpukaz MunuctepctBa mnpocBemenus Poccuiickoii ®enepauun ot 05
nexadps 2022 rona Ne 1063 «O BHecenun nzmeHeHuil B [lopsiiok opranuzanuu
M OCYIIECTBIEHHS  0OOpa30BAaTENbHON  JESITEIbHOCTH IO  OCHOBHBIM
oOmeoOpazoBareabHbIM ~ IporpaMMaM -  00pa3oBaTeIbHBIM  MPOrpaMMam
HaYyaJIbHOTO O00IIIero, OCHOBHOTI'O OOIIEro M CpeaHero oluero odpaszoBaHuS,
YTBEP)KICHHBIM  IIpuKa3oM  MuHucTepcTBa  IpocBenieHuss  Poccuiickon
Oenepaunn ot 22 mapra 2021 roma Ne 115» (mpuka3 BcTymaeT B CUIIY C
01.09.2023 roga).

2. Tlpuka3 munucrepctBa oOpazoBanus benropozackoit odnactu ot 17 ampens
2023 roma Ne 1222 «O6 opranuzauuud padboThl MO BBEACHHIO (heaepabHbIX
OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPAMMY).

PaccmartpuBaemas pabouass mnporpaMma COCTaBjieHa B COOTBETCTBHM  C
oOHOBJIEHHOU (penepanbHON 00pa3oBaTEIBLHON MPOrpaMMOil OCHOBHOTO OOIIIETO
oOpa3zoBaHus (YTBEpXKJCHHOW TMpuKazoM MUHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eneparuu ot 16 Hosi6ps 2022 roga Ne 993), a taxke Ha OCHOBE
TUTAHUPYEMBIX PE3yJbTaTOB JYXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCTIMTAHUSI U
colManu3auy o0y4arouIuxcsi, MPEICTABICHHbIX B MPUMEPHOM MporpaMme
BocnuTanus. IlporpamMma cocraBineHna omnwupasch Ha IlucekMo MunHHcTepcTBa
npoceernieHus Poccuiickoit @eneparuu ot 11 mas 2022 romga Ne A3 686/03 «O
pa3paboTke paboyux MporpamMm» M Ha MHCTPYKTHUBHO-METOIMYECKOE MUCHMO
«O IpernojaBaHuu y4e0HOTO npeaMera «MareMaTuka B
o01reo0pa3oBaTeNbHBIX OopraHu3aiusax bemropoackoit ob6nactu B 2023 — 2024
yaeOHOM roay» oT 22.06.2023 TIpoToxom Ne2.

7-9 kJy1acchl.

[Iporpamma KOHKpPETHU3HpPYET COJEp)KaHHE TMPEIMETHBIX TeM Kypca
anreOpsl M Kypca TEeOMETPHHM, OCHOBHBIC BHUIbI Y4E€OHOH [EATeTbHOCTH
IIKOJIbHUKA M Ia€T paclpeiesieHue y4eOHBIX 4acOB Ha KAKIYIO TEMY.

PaGouas nporpamma cocTaBieHa Ha OCHOBAHUHU:

e aprtopckoil mnporpammbl JI.C. Aranacsina B.®. byry3zoa, C.b.
Kanomnena u Ip. o reOMETPUU ISt 7-9 KJIaCCOB
0011e00pa3oBaTeIbHBIX YUPEKACHUH, KOTOpas BXOAUT B CIAUHBIN
peecTp MpUMEPHBIX OCHOBHBIX 00pa30BaTeNIbHBIX IPOrpaMM;

e aptopckoil mporpammbl FO. H. MakapsiueBa, H.I'. Munmok, K.H.
HemkoBa u ap. mo anredpe mius 7-9 kiaccoB 001meo0pa3oBaTeIbHBIX
YUPEKIEHHM, KOTOpasi BXOJUT B €IMHBIN peecTp MPUMEPHBIX OCHOBHBIX
o0pa3oBaTeIbHBIX IPOTPAMM;

¢ (hyHZAMEHTAIBHOTO S/Ipa COJIEPKaHMs 00IIero 00pa3oBaHus;

e TpeOOBaHMU K pE3ylbTaTaM OCBOCHHUS 00pa30BaTEIHLHOW MPOTPaAMMBI
OCHOBHOTO  00miero oOpa3oBaHUs, TPEACTaBICHHBIX B (eneparbHOM
rOCy/1IapCTBEHHOM CTaHAAapTe OCHOBHOI'O 00LIEro 00pa3oBaHMUs.

Leaun u 3a1a4u NporpaMmbl



Iean u3yueHus Kypca reomeTpuu B 7-9 Kiaccax: pasBUTHE Y yUalIuXcs
MPOCTPAHCTBEHHOE BOOOpPAXKEHHE U  JIOTUYECKOE MBIIUIEHUE  IIYTEM
CUCTEMATHUYECKOT0 U3Y4YEHHsI CBOMCTB T€OMETPUUECKUX (PUTYyp Ha MIOCKOCTH U
B MNPOCTPAHCTBE W IPUMEHEHUS OSTUX CBOMCTB NIPU PELICHUU 3a7ad
BBIYMCIIUTEIIBHOTO U KOHCTPYKTMBHOrO Xapakrepa. CyIecTBeHHas poyib IpHU
ATOM OTBOJMTCS PA3BUTHIO FT€EOMETPUUYECKON HHTYULINH.

3amayu Kypca:

® CO3/1aTh YCJIOBHS I OBJIAJICHUS CHUCTEMOW I'€OMETPUYECKUX 3HAHUU U
YMEHUH, HEOOXOJUMBIX ISl IPUMEHEHHS B IMPAKTUYECKOU 1E€ITEbHOCTH,
U3YYEHHS] CMEXHBIX TUCLUMIUIMH, TPOJOJIKEHUS 00pa30BaHUsl.

® CrocoOCTBOBATh  MHTEIUIEKTYaJbHOMY  Pa3BUTHIO,  (HOPMHUPOBAHMIO
Ka4yeCTB JUYHOCTH, HEOOXOAUMBIX YEJIOBEKY JIJISl MOJIHOLUEHHOMN KU3HU B
COBPEMEHHOM OOIIECTBE; SICHOCTH M TOYHOCTH MBICIIH, KPUTUYHOCTH
MBIIUICHUS,,  WHTYUUWH,  JIOTUYECKOTO  MBIIUICHHS,  JJIEMEHTOB
ANTOPUTMUYECKON  KYJIbTYpbl, NPOCTPAHCTBEHHBIX NPEACTABICHUN,
CIIOCOOHOCTH K MPEOAOJECHUIO TPYTHOCTEMH;

e (opmupoBaHHe TpeACTABICHUM 00 HIEAX U METOJAX MATEeMATHKU Kak
YHUBEPCAJIBHOIO SI3bIKa HAayKHM M TEXHUKH, CPEICTBA MOJIECIUPOBAHUS
SIBJIECHUU U IIPOLIECCOB;

® BOCIHUTAHUE KYJbTYPbl JUYHOCTH, OTHOLLIEHUE K F'€OMETPUU KaK K YacTH
001IIeYesIOBEYECKON KYJIbTYphl, TOHUMAHUE 3HAYUMOCTH T€OMETPUU IS
Hay4YHO-TEXHUYECKOr 0 IIporpecca.

Ienu n3yyenus: Kypca anare0pbl B 7-9 Kjaccax:  H3j1araTb CBOM  MBICIHU

SCHO ¥ HCYEPIIbIBAIOIIIE, JAKOHUYHO U €MKO, TMPHOOpEeCTH  HaABBIKU
4ETKOT0, aKKypaTHOTO U TPaMOTHOTO BBITIOJIHEHHUS ~ MaTeMaTHYeCKHX
3anceit. M3yuenume anreOpbl mo3BoJisieT (HOPMHUPOBATH YMEHHS W HAaBBIKH
YMCTBEHHOTO Tpyda — IUTAaHUPOBAHUE cBOEi paboTHlI, MOKCK

palMOHATBHBIX MYTEH €€ BBIIOJIHEHUS, KPUTHYECKYIO OLIEHKY PE3yJIbTaTOB.
3apaum Kypca:

- Pa3BuTme y ydyammxcss MpaBUIbHBIX MPEACTABICHUM O CYIIHOCTH H
POUCXOXKICHUU alreOpandeckux aOCTpakIfil, COOTHOIICHUH pEeaJbHOTO H
UJICATBHOTO, XapaKTEpPe OTPAXKEHUST MATEMAaTUYECKOWM HAyKOW SBICHUW U
IPOIIECCOB pEaTbHOTO MHpa, MECTE€ aireOpbl B CUCTEME  HAyK W POJH
MaTeMaTU4eCKOro MOJECIUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE
CIOoCcOOCTBYEeT (DOPMUPOBAHHIO HAYYHOTO MHUPOBO33PECHHUS yuanmxcsi U
KaueCTB  MBIIIJICHUS, HEOOXOJUMBIX I aJalTalliki B COBPEMEHHOM
MH()OPMAITMOHHOM OOIIIECTBE.

- Co3HarenbHOE OBJIQJICHUE  YyYalIUMHUCSA  CHUCTEMOW  anreOpanyvyecKux
3HAHUH W YMEHUH HEOOXOAUMO B TIOBCETHCBHOM JKHM3HU IS M3yYCHHUS
CMEXHBIX JHUCIHILUIMH ¥ TPOJOJDKEHUS OOpa30BaHUA.

- PazpuTHie J1OrMYECKOr0 MBIIUJICHUS yYalluxcsi Mpu OOydeHHH anreodpe
CrOCOOCTBYET  YCBOEHHUIO  MPEIMETOB T'YMaHUTapHOTO LMKIIA.
[IpakTrueckue YMEHUS U HaBBIKU

anredpandecKkoro xapakrepa HeoOXOIUMBI JIJIsl TPYAOBOU U MPoheCcCUOHATBHOM
MOATOTOBKU IIKOJILHUKOB.



- N3yuenue  anreOpbl,  (yHKIUH,  BEPOSTHOCTH U CTATUCTUKHU
CYILIECTBEHHO PACIIMPSIET KPYro3op y4yalluxcs, 3HAKOMS MX C UHIAYKIHEH
NeayKiuen, o0OoOImeHneM ¢ KOHKpETH3alMel, aHaau30M U CHHTE30M,
Kiaccudukanuen u cuctemMaTusaiuei, abcTtparupoBaHueM, aHaJIOTHEH.

Anrebpa  sBHsE€TCS  OJHUM U3 ONOPHBIX  MPEIMETOB  OCHOBHOM
IIKOJBI: OHa oOecreyrBaeT U3yYeHHE JPyrux AUCHUIUIMH. B mepByro
ouepelb OSTO OTHOCUTCS K TMpeaMeTraM eCTeCTBEHHOHAyYHOIo IHUKJA, B
YaCTHOCTH K (U3HUKE.

Mecto npenmera B dhesiepanbHOM 0a3UCHOM y4E€OHOM IJIaHE.

B oOpa3oBarenbHbix opranuzanusax benroponckoi obsactu ¢ 1 ceHTaOps
2016 roga MmaTeMaTuKa U3y4yaeTcsl Kak npeamer «MateMaTukay.

[Iporpammoit  yueOHOro mpeamera «Martematuka» U deaepaibHbIM
y4eOHBIM IUTAHOM Ha 0a30BOM U YINIYOJEHHOM YPOBHSX MPEIyCMOTPEHO
BBIICJICHUE IS U3y4YeHUsl yueOHoro Kypca «BeposiTHOCTh U cTaTUCTHKay 1 vaca
B HEJENI0 y4eOHOro BpEMEHM, HauuHasg ¢ 7-To kiacca. Ilpu mimanupoBaHuu
yuyeOHOro matepuaga HEOOXOJUMO OOpaTUTh BHHMaHUE HAa OpPraHU3ALMIO
TEKYIIEro KOHTPOJIA YCIEBAEMOCTH W TNPOMEXKYTOYHOM aTTecTalliud 0
YKa3aHHOMY KYPCY, KOTOPBIA OCYIIECTBISECTCS BHYTPH Y4eOHOro Kypca
«Anrebpa». Ilpu arrecraniuu  00s3aTENIBHO YUYUTHIBATH MOJIOKUTEIBHYIO
UTOTOBYIO OILIEHKY 3a Kypc «BeposiTHOCTB U CTaTUCTHKAY.

B «Mertoauueckux pekOMEHJAlUsIX IO BBEICHHIO (eaepalibHbIX
OCHOBHBIX  00IIE00pa3oBaTeNbHBIX MporpamMm» (MUCbMO  MuHHCTEpCTBA
npocsemieHuss ot 03.03.2023 No 03-327) yka3zaHo, 4TO «IpU MEPEXO0]e Ha
@®OOII He B mepBbIil TO U3YYEHHsS] Y4€OHOTO MpeAMETa Ha COOTBETCTBYIOIIEM
ypOoBHE 001Iero o0pa3oBaHUs HEOOXOAMMO MPEAYCMOTPETh OCOOBIM MOPSAOK
y4eOHOT0 TUTAaHUPOBaHUS (TIEPEXOAHBIN TTEPUOJT)».

Ins obecnieuenus: peanuzanuu tpedoBanuit ®I'OC — 2021 ocHOBHOTO
obmero 00pa3oBaHUsS ydYalIUMHCS 7-9 KIaccoB, OBJIAJICHHE IPOTPAMMOM
yueOHOro Kypca «BeposiTHOCTh M CTaTHCTHKA» PEKOMEHIYETCS OpraHu30BaTh B
paMKax ydeOHOro Kypca «Anredpa», s 3TOro HeoOXoauMo 100aBUTh B HETO
BEPOATHOCTHO-CTATUCTUYECKOE  COJEp)KaHWe, KOTOpOE  MPEeILyCMOTPEHO
IPOrpaMMON K M3YYEHHIO B HACTOSAIIMNA M MPEIIICCTBYIOMINUE TOAbI OOYUYCHHUS.
I[Ipu  popmupoBaHun  y4yeOHBIX IUIAHOB  HEOOXOJAMMO  MPEIYCMOTPETh
JIOTIOTHUTEIIbHBIE Yachl HA M3yueHue yueOHoro npeamera «Marematuka» B 7-9-
X Kjaccax (Bcero 1 yac B HeAENIO HAa KaXXIblid roa u3ydeHus ). s peanuzanuu
y4e0HOTO Kypca «BeposiTHOCTh U CTaTUCTHKA» B IEPEXOAHBIA TIEPUOJ] C YIETOM
1 yaca OBITM PEKOMEH/IOBAHbI 2 BapuaHTa OpraHU3allud OO0y4YeHUs MaTeMaTHKe
B 7-9-x kiaccax oOmreoOpa3oBaTenbHbIX OpraHu3anuii beiaropoackoi odmactu.
B coorBerctBun ¢ y4eObHbIM miaHoM OI'BOY «lIataunkas COIly,
kanmeHgapasiM - yueOubpiM  rpadukom OI'BOY  «Ilarammkas COII» Owutn
OMpeJIeNICHbI CIEAYIONINE BapUAaHThl 00yUEHHUS:

B 9-x ki1accax
— 2 4aca B HeJIeNto Ha yueOHbIN Kype «I'eomeTpusi»;




— 3 yaca B Hemel0 Ha Yy4eOHbIH Kypc «AnreOpa» (Bkiroyas SJIEMEHTHI

CTaTUCTUKHU U TEOPUHU BEPOSITHOCTEHN), MyTEM YIJIOTHEHUs y4eOHOro MaTepuaia

3a CYET YacoB,

BBIJICJICHHBIX Ha TOBTOpeHHME TeMm (pe3epBa) ydyeOHOro mpeaMera

«MatemaTukay,

— 0,5 4aca B Hezleno Ha yueOHbIM Kypc «BeposaTHOCTh U CTaTUCTHKAY;

— 1 "ac B Heneno BHEYPOUHOH NESITEIHbHOCTH MO TE€OMETPUM, YTO TMO3BOJUT

TOOUTHCSL  YAY4IICHUS O00pa3oBaTENIbHBIX PE3yJIbTaTOB OOYYaIOIMUXCS 10

yueOHOMY mpenmetry «MaTremaTuka» TMpU MNPOXOXKICHUH TOCYAapCTBEHHOMN

UTOTOBOM arTecTaliid N0 00pa3oBaTelbHBIM IpOrpaMMaM OCHOBHOTO U

cpeadero obmiero oOpaszoBanusi (IIpuka3 wmuHHCTepcTBa 00pa3oBaHUS

benroponckoii o6mactu ot 07.11.2022 1. Ne 3575 «O pe3ynbTaTax MOHUTOPUHTA

MoKa3zaTesieil MO BBISBICHUIO YPOBHS MOATOTOBKH OOYYaIOIIUXCS OCHOBHOIO

00111eT0 ¥ CpeHETo 00111eT0 00pa30BaHUS» ).

B 8-x kiaccax:

— 2 yaca B HeZIeN0 Ha y4eOHbIN Kypce «I'eoMeTpusi»;

— 3 yaca B Helenl0 Ha Yy4yeOHBIM Kypc «AnreOpa» (BKiIoYas AJIEMEHTHI

CTATUCTUKHU M TEOPUU BEPOSITHOCTEHN), MyTeM YIJIOTHEHHUS y4eOHOro MaTepuaia

3a CUET YacoB,

BBIJICJICHHBIX ~HA  TMOBTOpeHHEe TeM (pe3epBa) ydeOHOro  Tpeamera

«Marematuka;

— 1 "ac B Hejen0 BHEYPOUYHOH NESITEIBHOCTH IO T€OMETPUH, YTO ITO3BOJIUT

NOOUTHCA YIydlIeHUsT OO0pa3oBaTENbHBIX PpPE3yJIbTATOB OO0YyYaIOUIUXCS IO

yueOHOMY mpenMery «MaremaTuka» TpH MPOXOXKIEHUU TOCYyAapCTBEHHON

UTOTOBOM aTTecTaliMi 1O O00pa30BaTeNbHBIM IpOorpaMMaM OCHOBHOI'O U

cpennero obmero oOpa3zoBanus (IIpukaz MuHHcTepcTBa 00pa3oBaHMS

benropoackoit o6mactu ot 07.11.2022 1. Ne 3575 «O pe3ynbratax MOHUTOPUHTA

MoKa3aTeJiell MO BBISBICHUIO YPOBHSA MOJITOTOBKH OOYYalOIIUXCS OCHOBHOTO

o0111ero u cpeaHero o01ero oopa3oBaHus» ).

B 7-x knaccax:

— 2 Jaca B HeJIeto Ha yaeOHbIN Kype «I'eomeTpusi»;

— 3 gaca B HeJIeNI0 Ha y9eOHBIN Kype « Anredpay;

— 1 gac B Hegeno Ha y4eOHBIN Kypc «BeposSTHOCTh B CTaTHCTUKAY

Tembl (KONMMYECTBO YacoB), KOTOpPHIE YK€ JOJKHBI OBITh TPOMUCAHBI B

porpaMMax Ha ypoBeHb (omoJiHsgeM, B coorBeTcTBHU ¢ DOOII):

— JIuaug YMK no maremaruke. «Anredpa» Makaperaesa FO.H. u ap.

8 kiacc (4 yaca)

DNEeMEHTBI CTaTUCTUKH.

9 knacc (12 gacon)

DOneMeHTbl KoMONHaTOpUKU. HauanbHble CBEICHUSI U3 TEOPUH BEPOSITHOCTEM.
CornacHo npukaszy Munucrepcta npocseiienust PO ot 11 gexadps 2020

roga Ne712 «O BHeceHMM W3MEHEHHM B HEKOTOphIe (emepanbHbIe

rOCy/IapCTBEHHBIE 00pa30BaTENbHBIC CTAHIAPTHI OOMIETO OO0pa3oBaHUS IO

BOIIPOCAM  BOCIIMTaHUsA OOydaromuxcs» paboume MporpaMMbl  YIEOHBIX

MIPEAMETOB, KYPCOB JOJIKHBI COACPIKATh:



— IUTAaHUPYEMbIE PEe3yJIbTaThl OCBOEHUS yUeOHOTO MpeIMeTa, Kypca;

— coziepykaHue yueOHOTo npeMeTa, Kypea;

— TeMaTU4eCcKoe IUIAHWPOBAaHHE, B TOM YHCIE C y4eTOM pabodeil mporpammbl
BOCTIMTAHUS C YKa3aHMEM KOJIMYECTBA YAaCOB, OTBOJUMBIX Ha OCBOCHHE KaXIOH
TEMBI.

KoHTponbHbIe paboThl (KOJIMYECTBO YaCOB):

Krnaccer Anrebpa ['eomerpus BeposTHOCTD
Y CTaTUCTHKA

7 Kiacc 10 5 2

8 Kiacc 10 5 2

9 knacc 9 4 1

PaGouass mporpamMmma mnpenHazHaueHa s paborel B 7-9  Kkiaccax
oOmeoOpa3zoBarenbHOM  miKkonbl. g oOydeHHs TeoOMeTpuM  BbIOpaHa
conepxarenpHass suHUSA aBTopoB JI.C. Artanacsna, B.®. byrty3oBa, C.b.
Kanommiea u np. st obydenus anreOpe BblOpaHa cojepKaTelibHAs JIMHUS
aBropoB lO. H. MakapsiueBa, H.I'. Munatok, K.. HemikoBa u nip.

JInst  MOCTMKEHUsST TIOCTaBJIEHHBIX II€JICH, UCIONB3YIOTCS  CIEIYIONINe
KOMMNOHEHThI Y MK
7 kj1ace
1. MaxkaperueB FO.H., Anrebpa. 7 kiacc: y4ue6. mayisi oOpa3oBaT. yUpeKICHUM/
|IO.H. Makapserues, H.I'. Munatok, K.M. Hemkos, C.b.CyBopoBa |; MoJ| pen.
C.A.TensikoBckoro.- 7-e u3a.-M.:Ilpocsemienue, 2023
2. 3BaBuu JI.M. Anrebpa. JIlmmaktuueckue matepuainsl. 7 kiacc: yuaeb. [Tocodue
s obmeoOpaszoBar.  opranmzamui  /  JLLW.3BaBuu, JI.B.Ky3Herona,
C.b.CyBopoga. — 24-¢ uzn.- M.:IIpocBemenue, 2023
3. Aranacan JI.C., T'eomerpus. 7-9 kmaccel: yue6. [lns o6mieobpas3oBar.
opraHu3aiui/ | JI.C.Atanacsn, B.®.byry3os, C.b.KagomueB u ap. | ~(-e u3.-
M.:IlpocBemienue, 2023
4. 3uB b.I'. 'enomerpus. unakruueckne marepuansl. 7 kiacc: yueb. [Tocooue
s obmeoOpa3oBar. opranuzanuil/  b.I'.3uB, B.M.Meiinep.- 23-¢ wu3g.-
M.:Ilpocsemienue, 2023
8 kiacc
1. MakapsrueB FO.H., Anrebpa. 8 kmacc: y4e0. /uist oOpa3oBaT. yUpeKaeHUi/
|IO.H. MakapsiueB, H.I'. Munatok, K.1. Hemkos, C.b.CyBopoBa |; oJ, pex.
C.A.TensikoBckoro.- 7-e¢ uza.-M.:[Ipocsemenue, 2023
2. 3BaBuu JI.M. Anreopa. JIlmmaktuueckue matepuainl. 8 kimacc: yueb. I[Tocodue
s obmeoOpaszoBar.  opranmzamuii  /  JLLW.3BaBuu, JI.B.Ky3Hemnosa,
C.b.CyBopoga. — 24-¢ uzn.- M.:IIpocBemenue, 2022
3. Artanacsa JI.C., T'eomerpus. 7-9 xmaccer: yue6. Jlis oOGmieoOpa3oBar.
opraHu3aIui/ | JI.C.Atanacsn, B.®.byry3o, C.b.KagomuieB u jp. | .-(-e u3.-
M.:IIpocsemenue, 2022
4. 3uB B.I'. 'enometpus. [Iunaktudyeckune matepuansl. 8 kimacc: yueb. [locooue
st obmeoOpazoBar. opranuzanuii/ b.I.3uB, B.M.Meiinep.- 23-¢ wu3.-
M.:IIpocemenue, 2022



9 kiacc

1. MaxkaperueB FO.H., AnreOpa. 9 kimacc: yue6. ayist oOpazoBaT. yupexacHui/
|IO.H. Makapserues, H.I'. Munnatok, K.M. Hemkos, C.b.CyBopoBa |; MoJ, pen.
C.A.TensxkoBckoro.- 7-e uza.-M.:IIpocsemenue, 2023

2. 3BaBuu JI.U. Anrebpa. Jlunaktuueckue matepuaisl. 9 kiacc: yued. [TocoOue
s obmeoOpaszoBar.  opranmzanmui  /  JLW.3BaBuu, JI.B.Ky3Herosna,
C.b.CyBopoga. — 24-e uzn.- M.:IIpocsemenue, 2023

3. Aranacan JI.C., Teomerpusi. 7-9 kimaccel: yuel. [ns o6mieobpas3oBar.
opraHuzaiui/ | JI.C.Atanacsn, B.®.byrty3o, C.b.Kanomues u ap. | ~7- u3.-
M.:IIpocBemienue, 2021

4. 3uB B.I'. I'enometpus. Junaktudyeckue matepuainnl. 9 kiacc: yueb. [locodue
s obmeobpasoar. opranuzanui/  b.I'.3uB, B.M.Meiinep.- 23-¢ wu3j.-
M.:ITpocsemienue, 2022

VY4eOHBIN TpolleCC OPUEHTUPOBAH Ha paIlMOHAIBLHOE COYETAaHWE YCTHBIX U
MUCbMEHHBIX BUJIOB pabOT, Kak MPU H3yYCHUU TEOPUHU, TaK U TMPHU PEIICHUU
3a/1ay.

AKTHUBHOE  HCIIOJIb30BaHUE 3alay  Ha BCEX HJTamax yueOHOro mporecca
pa3BUBAET TBOPUECKHUE CIIOCOOHOCTH IIKOJILHUKOB.

TpeOyss OT ydamuxcs YMCTBEHHBIX M BOJIEBBIX YCUJIUNA, KOHIICHTpAIlUU
BHUMAaHUS, AKTUBHOCTH Pa3BUTOTO BOOOPAXKEHHS, MaKTeMaTHKa pa3BUBaCT
HPABCTBEHHBIC YEPThl JIMYHOCTU (HACTOWYUBOCTh, IIEJICYCTPEMIIEHHOCTb,
TBOPYECKYIO aKTHBHOCTb, CAMOCTOSITEILHOCTh, OTBETCTBEHHOCTh, TPYAOJIIO0HE,
TUCIUIUIMHY U KPUTUYHOCTb MBIIUJICHUSI) M YMEHHE  apryMEHTHPOBAHHO
OTCTaWBaTh  CBOM B3MVISLABl W yOexXJCHHUS, a TaKXke CIOCOOHOCTh
OPUHUMATh  CaMOCTOATENbHBIE PEIICHUSI.

Baxuenmenn 3amaueil MareMaTHUKW  SIBISIETCS  Pa3BUTHUE  JIOTUYECKOTO
MbIIeHUsT yyammxca. CamMu OOBEKThl MaTeMaTUYECKUX YMO3AKIIOYEHUH H
NPUHITHIE B MaTE€MaTHKEe MpaBWia WX KOHCTPYMPOBAHUSA CIIOCOOCTBYIOT
dbopMHUpOBaHUIO  YMEHHUUM  OOOCHOBBIBATH M JIOKAa3bIBaTh CYXKIEHUS,
IPUBOIUTH yETKUE OTIpEJICIICHHS], PA3BUBAIOT JIOTHUECKYIO WHTYHUIIHUIO,
KpPaTKO M HATJISITHO PACKPHIBAIOT MEXaHU3M  JIOTHYECKUX  TOCTPOCHUH W
ydyaT HMX MpUMEHEHUI0. TeM caMbiM MaTeMaThKa 3aHUMAET OJTHO U3 BEAYIIUX
MECT B (POPMHUPOBAHUHM HAYYHO-TEOPETUUYECKOTO MBIIIJICHUSI IIKOJIBHUKOB.
PackpbiBass BHYTPEHHIOIO TapMOHHIO MaTeMaTuKH, (GOpMHPYS TOHUMaHUE
KpacoTbl M H3SLIECTBA MAaTEMAaTUUYECKUX paCCYKJCHUN, MaTEMaTHKa BHOCHUT
3HAQUMUTENIbHBIA BKJIaJ B 3CTETUYECKOE BOCHUTAHUE YYAIIMXCA.

Kypc «Matematuka 7-9%» cTpouTCsl HA UHIYKTUBHON OCHOBE C MPHUBJICUCHUEM
AJIEMEHTOB JIE€AYKTUBHBIX PACCYKICHUH. TeopeTHueCcKui MaTepruall U3JIaracTcs
HA MHTYUTUBHOM YPOBHE, MAaTEMAaTUUECKHE METOBI M 3aKOHBI (POPMYITHUPYIOTCS
BH/I€ MPABUIL

[IpoMexxyTouHasi arrecTanusi MPOBOAUTCS B (OpME MNHUCBMEHHBIX padoT,
MaTeMaTU4eCKUX JUKTAHTOB, TECTOB, B3aUMOKOHTPOJISI.



OO0uas xapakrepucTuKa Kypca
«Marematuka: ajaredpa, reomeTpusi, BEepOATHOCTb M CTATHCTHKA»
B 7-9 kiaccax

HATJIAIHAS TEOMETPUSA
B pesynemame uzyuenus Kypca mamemamury y4auuecs: OOAHCHbL:

— pacmo3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJCISIX U B OKPYXKAIOIIEM MHUPE
TJIOCKUE M TIPOCTPAHCTBEHHBIC TE€OMETPUUYECKHIE (PUTYPHI;

— pacmo3HaBaTh pPa3BEPTKH KybOa, MPSAMOYTOJBHOTO TMapalieenuIe/a,
MIPaBUIILHON MUPAMUIBI, IUJIUHAPA U KOHYCA;

— ONpEeneNsATh 1O JUHEHHBIM pa3MepaM pa3BEPTKU (QUTYPHI JTHMHEHWHBIE
pa3mepsl camoit GUrypsl 1 Ha000POT;

— BBIYHUCIIATh 00BEM IPSIMOYTOJIBLHOTO TapaJlJIeIICITHITC 1A,

— GbluUCIAMb 00BEMBL NPOCMPAHCHBEHHBIX 2e0MempuieckKux guzyp,
COCMABNEHHBIX U3 NPAMOY20JIbHBIX NAPA/IIEENUNE)08;

— yenyoumev u  pazeumev NPeOCMAGIeHUA O NPOCHPAHCHEEHHBIX
2eomempuyeckux guzypax;

— HpuMeHAmMb HOHAMUE PA36EPMKU O/ GLINOTHEHUA NPAKMUYECKUX
pacuémoe.

IT'EOMETPUYECKUNE ®UT'YPBI
B pe3ynemame uzyuenus Kkypca mamemamury y4aumuecs: OOANCHbL:

— TMOJIb30BAThCS  A3BIKOM  TE€OMETPUHM I OIMUCAHUS  TPEIMETOB
OKPYXAIOIIEro MUPa U UX B3aUMHOTO PACTIOJIO0KEHUS;

— pacno3HaBaTh M M300pakaTh Ha YEpPTEkKaX M PUCYHKAX T€OMETPUUECKHE
burypsl 1 uxX KOHGUTypaInu;

— HAaxOJUTh 3HAYEHUS JIJIMH JTUHEHHBIX 3JIEMEHTOB (PUTYp ¥ MX OTHOIIEHUS,
rpagycHyio Mmepy yrioB oT 0 mo 180°, mpumeHsisi ompeaeneHus, CBOMCTBa U
npu3HaKd GUTYp M MX DJIEMEHTOB, OTHOIICHHs (Guryp (paBeHCTBO, IMoaodwue,
CUMMETPHH, TIOBOPOT, MapaIICIbHBIN MEPEHOC);

— ONEpHUpPOBATH C HAYAJIHHBIMHU TOHSITHUSMU TPUTOHOMETPUM UM BBHITIOJIHATH
AJIIEeMEHTapHBIE ONepanuu HaJ PYHKIUSIMU YTIIOB;

— pemath 3a7a4d Ha JOKAa3aTelbCTBO, OMUPAsCh HA M3yUYEHHBIE CBONCTBA
buryp W OTHOUICHWH MEXIy HUMH U TPUMEHSAS W3YYCHHBIE METObI
JI0Ka3aTeIbCTB;

— pemiaTh HECJIOXHBIE 3aJaud Ha TMOCTPOCHUE, TPUMEHSSI OCHOBHBIC
QITOPUTMBI TIOCTPOCHHUS C TIOMOIIIBIO ITUPKYJISL M INHEHKH;

— pemaTh NPOCTEeHIINEe MITAHUMETPUIECKUE 3a/1a4u B IPOCTPAHCTRBE.

— osenademv  MmMemooamMu  pewleHus  3a0a4  HA  GLIYUCIACHUA U
JoKazamenvbcmea: Memooom Oom NPOMUGHO20, MEMOOOM NOO0OUA, MEMOOOM
nepeoopa 6apuanmog u MemoooM 2e0MeMmpPUYECKUX Mecm mouekx;

— npuobpecmu onvim npuMeHeHus anzedopauyecKozo u
mMpPUZOHOMEMPUUECKO20 annapama u uoeil O06UMCEHUs NpU peuleHuu
2eoMempuyecKux 3a0au;



— 0671a0emb MPAOUUUOHHOU CXeMOUl peuleHus 3a0ai Ha NocCmpoeHue ¢
NOMOWBI0O YUPKYIA U JIUHEHUKU: AHANU3, ROCMPOeHUue, 00KA3ameibCmeo u
uccneooséanue;

— Hayyumoca  peuiamp 3a0auu Ha nocmpoenue - Memooom
2e0MempudecKo2o mecma moueK u Memooom noooous;

— npuobdpecmu onvim UCC1€008AHUSA CEOUCHE NIAHUMEMPUYECKUX (pu2yp
C HOMOUWbI0 KOMNBIOMEPHBIX NPOZPAMM;

— npuodpecmu  Onvlm  6bINOJIHEHUs  HPOEKMO8  NO  MeMAaM:
«l'eomempuueckue npeobpazosanus Ha naockocmuy, «llocmpoenue
Ompe3Ko6 no hopmyne.

N3MEPEHUWE 'EOMETPUYECKUX BEJIMUMH
B pezynomame uzyuenus xypca mamemamuxu y4auuecs 00JIHCHbL:

— HCTOJIb30BaTh CBOMCTBAa HW3MEPEHUs MJIUH, TUIOMIANEd U YIJOB MpHU
pelIeHNU 3a/1ad Ha HAXOXJECHUE JIJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJTUHBI
YT OKPYKHOCTH, TPaJTyCHON MEpPHI yIia;

— BBIUUCIATH JIJTUHBI JIMHEHHBIX 3JIEMEHTOB (PUTYP M UX YIJIbI, UCIOJIB3YS
dbopMynbl  JUIMHBI OKPYXXHOCTH W JJIMHBI JYTd OKPYXHOCTH, (DOpMYIIbI
iomaaeu guryp;

— BBIYHUCIIATH IJIOIIA N TPEYTOJILHUKOB, MPSIMOYTOJILHUKOB,
napajuieJIorpaMMOB, Tpanelui, KpyroB U CEKTOPOB;

— BBIUUCIATH JJIMHY OKPYKHOCTH, JUIMHY JYyTH OKPYKHOCTH;

— pemiath 3aJladyd Ha J0Ka3aTeJIbCTBO C HCIOJIb30BaHUEM (OPMYJ JUIUHBI
OKPY>KHOCTH M JIJTUHBI YT OKPYKHOCTH, GOPMYJI TII0MAeH GuUryp;

— pemiaTth TMpaKTUYECKHE 3aJayd, CBs3aHHBIE C HAXOXIEHHUEM T€O-
METPUYECKUX BEJIMYMH (MCIOJIB3YyS TIPH HEOOXOIUMOCTH CIPABOYHUKH M
TEXHUYECKHE CPEJICTBA).

— @blMUCAAMb NJIOWAOU (u2yp, COCMAGNIEHHBLIX U3 08YX uUlu 0Oonee
NPAMOY20/IbHUKO8, NAPALIE/I02DAMMO8, MPEY20bHUKO8, KPY2a U CeKmopa;

— GLIMUCTAMb NIOUWLAOU MHO20Y20JIbHUKOB, UCHOIb3YA OMHOULIEHUSA
PAGHOGEIUKOCIU U PAGHOCOCMABTIEHHOCHLU

— npuobpecmu onsim npUMEHeHUA anzeopauueckozo u
MPULOHOMEMPUUECKO20 ANNAPAMA U UOCl OBUNICCHUA NPU PeuleHUU 3a0aY Ha
8bluUCIeHUE NI0WA0ell MHO20Y20]IbHUKOE.

KOOPJIMHATBI
B pezynomame uzyuenus kypca mamemamuku y4auuecss 00JIHCHbL:

— BBIYUCJISATH JJIMHY OTpEe3Ka IO KOOpJHWHATaM €ro KOHIIOB; BBIYHCIATH
KOOPJIMHATHI CEPEAUHBI OTPE3KA;

— MCIIOJB30BaTh KOOPAWMHATHBIM METOJ ISl M3YyUYEHHUS CBOMCTB MPAMBIX U
OKPYKHOCTEH.

— o0e1ademvb KOOPOUHAMHBIM MEMOOOM PeUleHUs 3a0a4 HA 8bIYUC/IeHUe U
00Ka3ameibCmeo;

— npuodpecmu OnbvIM UCHOJIL30BAHUA KOMNbIOMEPHBIX NPOZPAMM O/
AHAU3A YACHIHBIX C/IY4YAe8 63AUMHO20 DPACHONONCEHU OKPYICHOCHEN U
npAMBIX;



— npuobpecmu onvim 6vlnoJHeHUs npoekmoe Ha memy «llpumenenue
KOOpOUHAMHO20 Memoda Hnpu peuleHuu 3a0a4 Ha BbIUUCTIeHUEe U
00KaA3ameibCmeo.

BEKTOPBI
B pezynomame uzyuenus xypca mamemamuxu ydauuecs: 00JIHCHbL:

— OIEpUpPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB,
3aJIaHHBIX TCOMETPUYECKH, HAXOAUTh BEKTOP, pPAaBHBIH TIPOU3BEICHHIO
3a/IaHHOTO BEKTOpa Ha YHUCJIO;

— HAaXOJIWUTh JUISI BEKTOPOB, 3aJaHHBIX KOOPJWHATAMHU: JUIMHY BEKTOpa,
KOOPJIMHATBI CYMMBI M Pa3HOCTH JBYX H 0oJjieeé BEKTOPOB, KOOPIWHATHI
MPOM3BEACHUS BEKTOpa HA YHCIO, TPHUMEHSIS TIPH  HEOOXOIUMOCTH
COUYETATENIbHBIN, IEPEMECTUTEILHBIN U pacIpeAeIUTEIbHBIN 3aKOHBIL;

— BBIUKUCIATH CKAJSIPHOE MPOU3BEJICHUE BEKTOPOB, HAXOJUTh YrOJI MEXIY
BEKTOpPaMH, YCTAaHABIIMBATH MEPIICHIUKYIISIPHOCTD MPSMBIX.

— 0671a0emb 6eKMOPHLIM MEMOOOM OJIA1 peuieHUsA 3a0ay Ha 8bIHUUC/IeHUE U
00KaA3amenbCmeo;

— npuobpecmu onvim 6bvINOJAHEHUA npoekmosé Ha memy «llpumenenue
66KMOPHO20 Memo0a Nnpu  peuwleHuu 3a0a4 Ha  6blUUCICHUEe U
00Ka3ameibCmeoy.

Kypc xapaktepusyercsi MOBBIIIEHHUEM TEOPETHYECKOTO YPOBHS OOYydYEeHUS,
MIOCTETICHHBIM YCHJICHUEM POJU TCOPETHYCCKUX OOOOMICHUH M JICTyKTUBHBIX
3akmoueHunit.  [lpuknagHass ~— HampaBIEeHHOCTh  Kypca — oOecredrBaeTcs
CHUCTEMAaTHYECKUM OOpalleHueM K MpHUMeEpaM, PACKPBHIBAIOIIMM BO3MOXKHOCTU
NPUMEHECHHS] MaTeMaTUKH K W3YYCHUIO JEHWCTBUTECIBHOCTH ¢ PEIICHUIO
IPaKTUYECKUX 3aj1ay.

AJITEBPA
PAIIMOHAJIBHBIE UHUCJIA
B pezynomame uzyuenus kypca mamemamuku yuawuecs OOANCHbL!

- NOHHMMATh OCOOEHHOCTH JECATUYHON CUCTEMBI CUMCIICHUS

— BIIQJICTh MMOHATHSAMH, CBI3aHHBIMH C JACITMMOCTBIO HATYPaIbHBIX YHCETT;

— BBIp@XaTh 4YHCJIAa B ODKBUBAJCHTHBHIX ¢Gopmax, BbIOMpas Haubojee
MOJAXOAAIIYIO B 3aBUCIMOCTH OT KOHKPETHOU CHUTYallUH;

— CpaBHUBATH M YIOPSATOYMBATH PAIIHOHAIBHBIC YHCIIA;

— BBITNIOJIHATH BBIYUCIICHUS C PAlMOHAIIBHBIMHU YUCJIAMU, COYETasi YCTHBIC U
MMCbMEHHBIC TPUEMBI BEIYMCIICHUH, TPUMEHCHHE KaJIbKYJIATOPA;

— HCIOJB30BaTh MOHATHS M YMCHHS, CBS3aHHBIC C IPOMOPIHOHATBLHOCTHIO
BEJIMYMH, TPOICHTAMHU B XOJC PCIICHHS MaTeMaTHYCCKHX 3aJa4 M 3a7ad M3
CMEKHBIX TIPEIMETOB, BBITIOJHITH HECIOKHBIC MPAKTUICCKHUE PACUCTHI.

— NO3HAKOMUMbBCS C NOZUYUOHHBIMU CUCMEMAMU CHUCIEHUSL C OCHOBAHUSMLU,
omauynvimu om 10;

— yenyobums U pazeumsv NPeOCMAsIeHUs O HAMYPATbHbIX YUCAAX U
CBOUCMBAX OeIUMOCMU,

— HAyYyumovCsi UCNOJIb308aMb NPUEMDL, DPAYUOHATUIUPYIOWUE BbIYUCIEHUS,
npuobpecmu NPUBLIUKY KOHMPOIUPOBAMb BbIYUCACHUS, BbLOUPAS NOOXOO0AUULL
o151 cumyayuu cnocoo.



JIEMCTBUTEJILHBIE UMCJIIA
B pezynomame uzyuenus xypca mamemamuxu y4auuecs: 00JIHCHbL:

— HCTOJIb30BaTh HayajbHbIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX

qyucen;

— BJIAJETh NOHSATHUEM KBAJIPATHOT'O KOPHSI, IPUMEHATh €r0 B BHIYUCIICHUSX.

— Pa3BUTh MPEJCTABICHUE O YUCJIE M YHUCIOBBIX CHCTEMaxX OT HATYpaJlbHBIX
JI0 IEUCTBUTEIIbHBIX YUCEII; O POJIM BBIYMCICHUN B YEJIOBEYECKON MPAKTUKE;

— pa3BUTh W YIAyOUTh 3HAHUA O JCCATUYHON 3alUCU JIEHUCTBUTEIBHBIX
yucen (MepuoIuYecKue U HeNepruoguIecKue Apoon).

N3MEPEHUS, TTPUBJINKEHW A, OLIEHKHN
B pezynomame uzyuenus xypca mamemamuxu y4auuecs 00JIHCHbL:

— HCTOJIb30BaTh B XOJI€ PEIICHUS 3a7ad dJEMEHTApHbIE MPE/ICTABICHUS,
CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAUCHUSIMH BETUYHH.

— MOHATh, YTO YHUCJIOBBIE JAHHBIE, KOTOpPbIE HCIHOJB3YIOTCS s
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOUIET0 MUPA, SIBJSIOTCS MPEUMYIECTBEHHO
NPUOIMKEHHBIMY, UTO TIO 3alMUCH MPUOIKEHHBIX 3HAYCHHUH, COIEPIKAIUXCS B
MH(OPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYJHUTh O MOTPEITHOCTH MPUOIMKESHHUS;

— MOHATh, YTO TIOTPEIIHOCTh pe3yJibTaTa BBIYUCICHUN JOHKHA OBITH
COM3MEepHUMa C OTPEITHOCTHIO UCXOAHBIX JIAHHBIX.

AJITEBPANYECKUWE BbIPAXKEHU A
B pezynomame uzyuenus kypca mamemamuku yiauuecs 00JIXHCHbL!

— BIIQJIETh TOHSATUSIMU «TOXKIECTBO», «TOXJIECTBEHHOE INpeoOpa3zoBaHUE,
pemiarh 3aa4u, cojepxaiire OyKBeHHbIE JaHHBIC;, padoTaTh ¢ (popmynamu;

— BBIMIOJIHATH TMPeoOpa3oBaHUs BBIPAKEHUN, COJEP)KALIUX CTENeHH C
LEIBIMHU TIOKA3aTENSIMU U KBaJpaTHbIE KOPHU;

— BBITIOJIHATH TOXKJIECTBEHHBIE MPEOOPA30BAHUS PALIMOHATBHBIX BBIPAXKEHUN
Ha OCHOBE IMpaBWJI IEUCTBUI HaJl MHOTOWIEHAMH U aJlreOpandecKuMu Ipo0sMH;

— BBIIIOJIHATH PA3JI0AKEHNE MHOTOWICHOB HA MHOKUTEIH.

— HAy4YUTHCS BBITIOJIHATH MHOTOIIATOBBIE MPEe0Opa3oBaHUs pallMOHAIBHBIX
BBIPOKCHUH, TPUMEHSIS ITUPOKUI HAOOp CIIOCOOOB M IPUEMOB;

— MPUMEHATHh TOXICCTBEHHBbIE MNpPeoOpa3oBaHUs MJis pEIICHHUs 3a7ad U3
pPa3IUYHBIX pa3lle]oB Kypca (Hampumep, Mg HAXOXKACHHS HauOONbIIEro/
HaWMEHBIIErO 3HAYEHUS BHIPAKEHHUS).

YPABHEHUN A
B pezynbmame uzyuenus kypca mamemamuku y4auuecs: 00JIHCHbL:

— pelath OCHOBHBIE BHJIBI PAlMOHAJIBHBIX YypPaBHEHUHl C  OJIHOU
MIEPEMEHHOM, CUCTEMBI IByX YPAaBHEHHI C ABYMS IEPEMEHHBIMU;

— MOHMMAaTh YpPaBHEHHE KaK Ba)KHEWIYI0 MAaTeMaTHYECKYIH0 MOJEb s
OTMCAHMSI U U3YUYEHUSI PA3HOOOPA3HBIX PEANbHBIX CUTYAIIMH, PEIIaTh TEKCTOBBIC
3a/1a4u aNreOpanyeckuM METOJIOM;

— NPUMEHSATH rpaduuecKkue MpeCTaBICHUs JJIsl UCCIIEIOBAaHMS YPaBHEHUM,
MCCIIEIOBAHUS U PEILICHHS] CUCTEM YPaBHEHHM C IBYMS IEPEMEHHBIMH.

— OBJIQJIETh CHENHUANTbHBIMU NPUEMAMH pELICHUS YPaBHEHUH M CHUCTEM
YpaBHEHHM; YyBEPEHHO NPUMEHATH amnmnapaT JYpPaeHeHuil i pPeuleHUs

pa3H006p213HBIX 3aa4 U3 MaTCMaTuK, CMCKHBIX, IIPCAMCTOB, IIPAKTHUKH,
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— NPUMEHATH rpaduyecKue MPeACTABICHUS AJI1 UCCIEIOBaHUS YPAaBHEHUH,
CUCTEM YpPaBHEHHUM, coiepkKaInX OYKBEHHbIE KOO (OULIUEHTHI.
HEPABEHCTBA
B pesynemame uzyuenus Kypca mamemamury y4auuecs: OOAHCHbL:

— MOHUMATh M NPUMEHATh TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C
OTHOIIEHHEM HEPaBEHCTBA, CBOMCTBA YMCIIOBbIX HEPABEHCTB;

— pellaTh JUHEHMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM UM HUX CUCTEMBI;
pemarb KBaJpaTHbIe HEPABEHCTBA C OMOPOM Ha rpaduyecKue MpeacTaBlICHUs;

— NPUMEHATH amnmnapaT HEPABEHCTB JJIA pEIeHUs 3adad M3 Pa3IudHbIX
pa3zesnoB Kypca.

— pa3HooOpa3HbIM HOpUEMaM  JOKA3aTeNbCTBA HEPABEHCTB; YBEPEHHO
OpUMEHSATh  anmapar  HEPaBeHCTB  JUJIl  pELIeHHs  Pa3HOOOpa3HbIX
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 U3 CMEKHBIX MTPEIMETOB, MPAKTUKHU;

— MPUMEHATH IpaduuecKkre MpeACTaBICHUs JIJIS UCCIIEJOBAaHUSI HEPABEHCTB,
CUCTEM HEPABEHCTB, CoJiepKalluX OyKBEHHbIE KO OUIIMEHTHI.

OCHOBHBIE IIOHATHA. YUCIJIOBBIE ®YHKIIMN
B pe3ynemame uzyuenus Kkypca mamemamury y4auuecs: OOANCHbL:

— TOHUMATh U UCIOJIb30BaTh (PYHKIIMOHAIBHBIE MOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHMUS);

— CTpouTh TpaduKu »dIEMEHTapHbIX (QYHKUUNA; HCCIe0BaTh CBOMCTBA
YHUCJIOBBIX (DYHKIIMI HA OCHOBE M3YUYEHUS MOBEIACHUS UX IPAPUKOB;

— TMOHUMATh (PYHKIMIO KaK BAXKHEHMIYI0 MaTeMaTHMYECKYI MOJENb JUIs
ONHCAaHUSl TpPOLECCOB U  SBICHUH  OKPYKAIOIIEro MHUpa, I[PUMEHSThH
(YHKIMOHAJIBHBIN A3BIK AJI ONUCAHUS U UCCIIEJOBAHUS 3aBHUCUMOCTEM MEXIy
(Ppu3nIeCKUMH BETUUYMHAMU.

— IPOBOAMTH UCCIIEOBaHMs, CBSI3aHHbIE C U3YYEHHEM CBOICTB (YHKLHMH, B
TOM 4YHCJIE C MCIOJb30BAHMEM KOMIIBIOTEPA; HA OCHOBE I'pa)MKOB M3yUEHHBIX
byHKIMI  cTpoWTh Oojiee CiOXHBIe Tpadukd  (KyCOYHO-3a/JlaHHBIC, C
«BBIKOJIOTBIMU» TOYKaMH U T. 11.);

— HCIOJIb30BaTh (DYHKIMOHAJBHBIE IPEACTABICHUS U CBOWCTBA (DyHKUUH
JUIs pellieHus] MaTeMaTUYECKUX 3a]1a4 U3 pa3IMuHbIX Pa3/iesioB Kypca.
YMCJIOBBIE ITIOCIIEAOBATEJIBHOCTHU
B pezynvmame uzyuenus Kypca Mmamemamuxy y4aujuecs O0JIHCHbL:

— MOHUMAaTh M HCIOJB30BATh S3BIK IIOCJIEAOBATEIBHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

— NPUMEHATH (HOPMYIIbI, CBSI3aHHBIE C apU(METHUECKON U TeOMETPUUECKOM
nporpeccuii, u amnmapaT, c(OPMHpPOBAHHBIA NPU H3YUYECHUU JPYTHUX DPa3/aeiIoB
Kypca, K peLIEHHUIO 33/a4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEAIbHOM KU3HHU.

— pemaTb KOMOMHUPOBAHHBIE 33/1a4i C MPUMEHEHUEM (POPMYJI I1-TO YJI€HA U
CYMMBI TEPBBIX I YIEHOB apU(PMETHUYECKOH M T€OMETPHUECKOH MpOorpeccui,
MIPUMEHSS [TPU 3TOM anmnapar ypaBHEHUN U HEPABEHCTB;

— IMOHUMAaTh apUPMETUUYECKYHD U TE€OMETPUYECKYID IPOrPECCHM Kak
(YHKIMM HaTypalbHOIO apryMEHTa; CBSI3bIBATH apU(METHUECKYIO MPOTPECCUIO
C JINHEWHBIM POCTOM, F€OMETPHUUECKYIO — C IKCIIOHEHI[UAIIbHBIM POCTOM.
OITNCATEJIbBHAA CTATUCTUKA
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B pezynemame uzyuenus xypca mamemamuxu y4auuecs: 00JIHCHbL:

— WCIOJIb30BaTh MPOCTEHIIME CHOCOOBI TMPEACTABICHUS U  aHalIM3a
CTAaTUCTUYECKHUX JaHHBIX.

— TOpUOOpECTH NEPBOHAYAIBHBIM OMBIT OpraHu3aliu cOOpa JAHHBIX MPHU
MPOBEJECHUU OMpoca OOIECTBEHHOIO0 MHEHHUS, OCYIIECTBISATh HMX aHAJIN3,
MPEACTABISATh PE3yJIbTAThl OMPOCA B BUJE TAOIUIIbI, THATPAMMBI.
CJIYUAMHBIE COBBITUS 1 BEPOSITHOCTD
B pezynomame uzyuenus xypca mamemamuku y4awuecs 00JIHCHbL!

— HaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIYyUYaiHOTO COOBITHSI.

— TPUOOPECTH OMBIT MPOBEACHUS CIyUYalHBIX KCIIEPUMEHTOB, B TOM YHCIIE,
C TIOMOIIIbIO KOMITBIOTEPHOT'O MOJICTMPOBAHMS, MHTEPIPETAIIMU UX PE3YJIHTATOB.
KOMBUHATOPUKA
B pezynomame uzyuenus xypca mamemamuxu yuauuecs 00JIHCHbL:

— pemiatb KOMOMHATOpPHBIE 3aJlaud Ha HAXOXJEHHUE YHucia OOBEKTOB WU
KOMOMHAIHIA.

— HAy4YUTHCS HEKOTOPBIM cHeyaIbHBIM npuémMam perieHus
KOMOWHATOPHBIX 3aja4.
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PE3YJIbTATbBI OBYUEHMUSI.

JInuHOCTHBIE, MeTanPeIMeTHbIE U TPeIMeTHbIE Pe3yJIbTATHI OCBOEHHS
y4eOHOro nmpeamera

[IporpamMma mo3BOJNIIET JOOMBATHCS CIEAYIOIMIUX PE3YIbTaTOB OCBOCHUS
obOpazoBatenbHO# porpammbel OOO:

7-9 kJaacchl
¢ B HANpaBJIEHUHW JUYHOCTHOIO Pa3BUTHS

* pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBIINUICHUS, KYJIbTYphl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY

* (¢dopMHpOBAaHWE Yy VYYAINIUXCS HHTCJUICKTYyaJIbHOH YECTHOCTH W
OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITCKAIONINX M3 OOBIJICHHOTO OIBITA;

* BOCITUTAHHUE KYJIbTYpPbl JUYHOCTH, OTHOIICHUE K T'€OMETPHHM KaK K YacTH

00IIEeYeIIOBEYECKON KYJIBTYPhl, NMOHMMAHUE 3HAYUMOCTH TCOMETPUU IS

HAY4YHO-TEXHUYECKOTO MPOTpecca;

* (opMupOBaHHUE SICHOTO, TOYHOT'O, TPAMOTHOTO H3JIOKCHHS CBOMX MBICIICH

B YCTHOW W TMTUCBMEHHOM PEuu; MPOBEACHUS JOKa3aTEIbHBIX PAaCCYXICHHH,

apryMCHTAIlMi, BBIABMKCHUS THIIOTE3 M WX OOOCHOBaHHS; TIOWCKa,

CHCTeMAaTH3alliH, aHAIN3a U KJIaCcCU(PUKAIIMU WHPOPMAIIUH, UCTIOTH30BaHUS

pa3HOOOpa3HbIX WH(OPMAIMOHHBIX HCTOYHHMKOB, BKJIIOYas YYCOHYHO U

CIIPABOYHYIO JIUTEPATYPY, COBPEMEHHbIE HH(DOPMAIMOHHBIE TEXHOJIOTUH;

* MPOJOJDKUTH MHTEJUIEKTyalIbHOE pa3BUTHE, (POPMUPOBAHHME KauecTB
JUYHOCTH,  HEOOXOAMMBIX  YEJOBEKY Il  MOJHOLEHHON  KU3HH B
COBPEMEHHOM OOIIIECTBE; SICHOCTH U TOYHOCTH MBICIIH, KPUTUYHOCTH MBILIUICHHUS,
UHTYUIIMH, JIOTUYECKOTO MBIIUICHUS, AJIEMEHTOB aJIrOPUTMHUYECKON KYJIBTYpHI,
IPOCTPAHCTBEHHBIX MPEICTABICHUM, CIIOCOOHOCTH K TIPEOI0JICHUIO TPYAHOCTEN

¢ B MeTampeAMeTHOM HANPaBJIeHUHU

* hoopMUpOBaHUE BBIUWICHATHh T€OMETpUIECKUE (PaKThl, POPMBI U OTHOIICHUS

B IpeAMeTax U SBJICHHUSX JIEWCTBUTEILHOCTH, MCIOJIb30BaTh S3BIK

TEOMETPUU Il HMX OIHUCaHUSA, NPUOOPECTH OMBIT HCCIEIOBATEIBCKOM

NESTENBHOCTH, Pa3BUTHs WICH, MPOBEIECHUS SKCIEPUMEHTOB, 000O0IIEHUS,

MIOCTAaHOBKH M ()OPMYITHPOBAHUS HOBBIX 337124,

* pa3BUTHE MPEACTABICHUI O MaTeMaTHKE Kak (hopMe OMHCAHHS U METOC
MO3HAHUS  JCHCTBUTENBHOCTH, CO3JaHME  YCIOBUH I TPHOOPETCHHS
MEPBOHAYATILHOTO OIBITA MATEMATHIECKOTO MOICIIUPOBAHMUS;

* (opmupoBanme O0OMMX CHOCOOOB HHTEIICKTyaJIbHOW JESTEIBHOCTH,
XapaKTepHBIX JJII MAaTeMAaTUKH U SBISIONIMXCS OCHOBOW TO3HABaTEIBHOM
KYJbTYPbI, 3HAUUMOM TSI PA3INYHBIX C(hep YeIOBEUECKOM IS TEIILHOCTH.

’0

% B IIpeIMETHOM HANPABJIEHUHU

* OBJIQJICHNEC MAaTEMaTUYCCKUMU 3HAHUSAMHU M yYMEHHSIMHU, HEOOXOIMMBIMH
JUTSL IPOJIOJKEHUsSI OOYUEHUS B CTapIliey IIKOJIE WM MHBIX 00111e00pa30BaTEIbHbIX
YUPEKJCHUSIX, U3YUYEHUS CMEXKHBIX AUCUUIUIMH, MPUMEHEHUS B TMOBCEIHEBHOMU
KU3HU;



* co3laHue (pyHAaMEHTa JJIsi MAaTEMaTUYECKOTrO Pa3BUTHA, (POPMUPOBAHUS
MEXaHW3MOB MBIIUICHUS, XapaKTEPHBIX JIJI1 MAaTEMATUYECKOU JIESITEIIbHOCTH;

* NPOJOJIKUTH OBJAJCHUE CUCTEMOM I€OMETPUYECKUX 3HAHUW U YMEHHH,
HEOOXOJUMBIX [Jii TMPUMEHEHUS B MPAKTUUYECKOW JEATENbHOCTU, W3y4YCHHUS
CMEXHBIX JUCIUIUIUH, TPOJOJIKEHUS 00pa30BaHUs

NHNPEAMETHBIE PE3YJIBTATBI KYPCA «AJITEBPA»

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TMOJIYYUT CICAYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W THUChMEHHBIE TPUEMBI, apupMETHUECKUE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAXKCHHUH, MPUMEHSThH pPa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexoanTh OT 0fHON (OPMBI 3aMKMCH YUCET K APYroi (mpeodpa3oBHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyraars yucia.

BbINONHATh TPUKUIIKY U OLEHKY PE3yJIbTaTa BBIYMCIECHUM, OLICHKY 3HAUEHU
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMHU
MOKa3aTESIMHU.

[IpuMeHATP  NpU3HAKK  JACIUMOCTH,  DPA3j0KEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YHUCEI.

Pemiath mpakTHKO-OPUEHTUPOBAHHBIE 33JaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIUYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELICHUs 3a7a4 C y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHHU s

Hcnonb3oBaTh anreOpandecKyio TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHATH
e€ B mpoliecce 0CBOEHUS y4eOHOTo MaTepuania.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN MpU 3aJlaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsi — 1EJIOTO  BBIPAXEHUS B MHOTOYIICH
MIPUBEACHUEM TIOJIOOHBIX CIIATA€MBIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOYJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXHUTEIU C MOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXUTENsS, TPYHNIUPOBKU  ClIaraeMblX,
MpUMEHEeHUS (POPMYIT COKPAIIEHHOTO YMHOKECHHUSI.
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[IpumensaTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI PAa3IMUHbBIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHU IMOKA3aTEIAMU IS
npeoOpa3oBaHus BhIPAKECHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOW, NPUMEHss IpaBUiIa
nepexojia OT UCXOJAHOTO YPaBHEHUS K paBHOCUILHOMY emy. [IpoBepsiTh, siBIseTCs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEWHBIX YPAaBHEHUUN U UX
CHUCTEM.

[Togbupars npuMepsl Tap YHCEN, SBJSIIONUXCS PEIICHUEM JHUHEWHOTO
ypaBHEHUS C IByMS TIEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH NPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemrath cuctemsl IByX JUHEHHBIX YpaBHEHUN C IBYMs NIEPEMEHHBIMH, B TOM
quciie rpaguyecKu.

CocTaByiIiTh M pelIaTh JUHEWHOE YypaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUW MO YCIOBUIO 3aJauyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAUHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAWMHATHOW IJIOCKOCTHA TOYKU IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJHYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIHLHOCTH, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIUY MO 3HAYECHUIO €€ apTryMEeHTa.

[TonumaTe rpadudeckuil cmocod MpeACTaBICHHUS W aHalW3a WHOOpMAaINH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peasbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koniy oOydenus B 8 Kkiacce o0OydarOUIUMCS MOJYYUT CIEAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BHIYMCICHUSA

Hcnonp3oBaTh HayaJdbHbIE MPEJCTABICHUS O MHOMXECTBE JIEHCTBUTEIBHBIX
yucen JJis CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.
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[IpumensTs noHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHus BBIPAXKEHUN, COJACpPKAIIUX KBAJApPAaTHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEM.

Ncnonp3oBaTh 3amucu OOJBIIMX U MAJIBIX YHUCENI C MOMOIIBIO JECATUUHBIX
npo0eii u creneHelt yucia 10.

AJire0panydecKue BbIpPaKeHU s

[IpuMeHATh, TMOHATHE CTENEHH C IEJbIM I[OKa3aTeJIeM, BBINOJIHATh
npeoOpa3zoBaHus BEIPAKEHUN, COACPHKAIINX CTENEHU C LEJbIM MTOKa3aTeIeM.

BhINOMHATE TOXJIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATILHBIX BBIpaKCHUN
Ha OCHOBE TPaBUJI JECHCTBUI HAJ MHOTOUYICHAMH U aJIreé0pandecKUMu APOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumensTh peodpa3zoBaHus BBIPAKESHUM SIS PEIICHUS Pa3IuYHBIX 3a7a4 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaTbHON MPAKTHKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC YpaBHEHUS W PallMOHAJIbHBIE YpaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS TTIEPEMECHHBIMH.

[IpoBOANTH TIpOCTEHIIINE HCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI PEILIEHHUs, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKU 3a1auu K e€ anreOpandeckoit
MOJENH C TIOMOIIBID COCTaBJICHHS YpPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJIbTar.

[IpuMeHATh, CBOWCTBAa YMCIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OLEHKH,
peliaTe JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHCTEMBbI, JaBaTh
rpauyuecKkyo WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUMN

[TorumaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHMsI), OMPECNITh 3HaUYC€HHE (QYHKIHHU IO 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7IeMEeHTaApPHBIX QYHKIIUN BHJIA:

y = kiX, Yy = X2, ¥y = x3y = [X|, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBON
byHKIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kiacce 0Oy4yarOUIUMNUCS TMOJYYUT CICAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

Ymncia v BBIYUCTCHUSA

CpaBHUBATH U YNOPSOUYMBATH PAllMOHATIBLHbBIC U UPPAIlMOHAIbHBIE YHCIIA.
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Boinonusate apudmMeTnueckue ACHUCTBUS €  PAIMOHAIBHBIMU  UYUCIAMU,
coyerass YCTHbIE U IIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
APPALUOHAIBHBIMU YHCIIAMH.

Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKAa3aTelsiIMU MU KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraatTh JEUCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY peE3yJbTaTa
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemars nuHeHbIE M KBAaJApaTHBIE yPABHEHUS, YPABHEHHS, CBOIALIMECS K
HUM, NPOCTEHNIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemars cucrembl NByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMHU H
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  aNreOpaMvdecKUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOaUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHEHUM PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBa, H300pa)kaTh
pEllIEHHE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUNICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJAPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YHCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUMN

Pacno3naBath (YHKIIMM HW3Y4EeHHBIX BHUJOB. [loKa3piBaTh CXEMaTHYECKU

pacIooKeHHEe Ha KOOPAWHATHOW TUIOCKOCTH rpadukoB GyHkiuid Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKWA KBaIPATHYHBIX ()YHKIIUM,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (DYHKIMI 10 UX Tpadukam.

PacrioznaBaTh kBagpaTnyHyr0 QyHKIHIO 1O (Gopmyse, MPUBOIAUTH MPUMEPHI
KBQIPaTUYHBIX (YHKIIMNA U3 peaTbHON KU3HU, QU3UKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apuMEeTHUECKYI0 U TE€OMETPUUYECKYI0 MPOTPECCHH MpU
pa3HbBIX crlocobax 3aaHusl.

BbIlonHATh  BBIYMCIEHUS C HUCHOdb30BaHUEM (GopMmMyn N-ro  4ieHa
apupMeTHIECKON U TEOMETPUUECKON POrPeCCUii, CyMMBbI MEPBBIX N UJICHOB.

17



N300paxaTh ujeHbl TOCJIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemartsr 3amaum, CBSI3aHHBIC C YHCJIOBBIMHU IOCJICIOBATEIHLHOCTSIMU, B TOM
YuCie 3aJja4d U3 peajbHOM XKU3HU (C UCIOJIB30BAHUEM KaNIbKYJISITOpa, U(PPOBBIX
TEXHOJIOTHI).

NPEJIMETHBIE PE3YJIbTATBI KYPCA «'EOMETPUS»

K koHmy oOyuenuss B 7 kJjacce OOYYaIOIIMICS TMOJIYYUT CICAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYpBI, OMNPEAeisITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb T'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTeXKU IO YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHWHBI.
PemiaTte 3a7aun Ha BBIYMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JHWHEWHBIX M YIJIOBBIX BEJIWYHUH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BETUYHHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIL30BATh
MIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 33/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbLHUKOB,
CBOWCTBOM  MEIWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJIbLHOTO
TpPEyroJibHUKAa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

OnpenensaTs napauieIbHOCTh MPSIMBIX € IIOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMHM cekymada. OnpeaensaTe napayieIbHOCTh NPSIMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemrats 3a7aum Ha KieTyaTol Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOIUTh YHCJIOBBIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3ajadyax C MCIOJb30BAaHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB W MHOTOYTOJBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MepeceYeHrn JIByX IMapajlyIeJbHBIX TPSAMBIX CeKylled. PemaTe mpakTuyeckue
3a7]a4u Ha HAXOXKJICHUE YTJIOB.

Bnagers TOHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEKTPHUCY yIJIa U CePEAUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK TeOMETPUUICCKHE
MecCTa TOYEK.

dopmMynupoOBaTh OMPEACICHUS] OKPYKXHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPY’KHOCTH, TTOJIb30BATHCS UX CBOMCTBAMHU. ¥ METh IIPUMEHSAITh 3TH CBOMCTBA MPHU
pEIICHUH 3a/a4.

BinageTs moHsATHEM OMMCAHHON OKOJO TPEYroJbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomp3oBaThbes pakTaMH O TOM, YTO OMCCEKTPHCHI YTJIOB
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TPEYTrOJdbHUKA TIEPECEKAIOTCSs B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHbBIC
MEePIEHIUKYIIAPHI K CTOPOHAM TPEYroJbHUKA EPECEKAIOTCS B OJTHOU TOUKE.

Binagets noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOU O
MEePIEHIUKYIIPHOCTH KacaTeIbHON U pajnyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPaBEHCTBAMHU, TTIOHUMATh
UX IIPAKTUYECKUU CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUSI C MOMOIILIO IIUPKYJISI U
JINHEWKMU.

K xonHiy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIINE
peAMETHBIE PE3YJIHTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTHL CBOMCTBA TOYKHM TEPECEUCHHS MEIUWaH TPEyroyibHUKa (LIEHTpa
Macc) B pEIlIEHUH 3a]1ay.

Brnaners moHsiTueM cpeHel JIMHUM TPEYroJdbHUKA U Tpameluu, MPUMEHSTh
X CBOWMCTBAa MpHU PEIICHUU TEOMETPHYECKUX 3anad. [lonb3oBaThcsi Teopemoit
daeca ¥ TEOPEMOI 0 IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh NPU3HAKK MOA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp NOHATUSIMM CUHYyCa, KOCHMHYCa U TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHUS
NPaKTUYECKUX 3a]1ay.

Boruncnars (pa3nuuHbIMU cIOCO0aMH) TUIOMAAL TPEYTOJIbHUKA U TUIOMIAIH
MHOTOYTOJIBHBIX ~ Quryp (MONb3ysich, TJ€ HEOOXOAUMO, KaIbKYJISITOPOM).
[IpuMeHsSTh OJTyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Brnanerp NOHATHUSMHM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBbI O BIUMCAHHBIX YIJIaX, yriax MEXIYy XOpAaMu (CEKYLIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3a7a4.

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJEH JJIsl 3374 PeaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:
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3HaTh TPUTOHOMETPUYECKHE (PYHKIUHU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJbHOIO TPEYroJibHUKa («pelieHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) TITUHbI
Y YTJIbI 1J1 HETaOJIMYHBIX 3HAYEHUM.

[Tonwp3oBaThCcst GpopMyaaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM i1 HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJIMYMHAMU.

Hcnonw3oBaTh T€OpeMbl CHHYCOB U KOCUHYCOB JJIsI HAXOXKJACHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TPHU
pelIeHNY TeOMETPUYECKUX 3a/1au.

Brnanerp moHsATHAMH — TIpeoOpa3oBaHUs  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (puryp. [Tosb30BaThCSl CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumeHsTh CBOWMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMETh MPUBOJUTH
IpUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHUMATh UX TEOMETPUUYECKUN W (PU3HUECCKUN
CMBICJI, TIPUMEHATh WX B PEIICHHH TEOMETPUYECKHX M (PuU3nueckux 3aaad.
[TpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKIEHUS IJIMH U YTJIOB.

[Tonmp30BaThCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pelIeHNH TeOMETPUIECKUX U MTPAKTHISCKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY)XHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEpHI yIJia, YMETh BBIUMCIATH ILIOIIAIh
Kpyra u ero yactei. [I[puMeHaTh mojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomuth ocu (MM IEHTPBI) CHUMMETPHH (UTYp, TPUMEHSATH JBHKCHHS
IJIOCKOCTH B MPOCTEHIITUX CITydasx.

[IpuMeHsATh NONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TPUMEHEHHEM TOM00HS M TPUTOHOMETPUYECKUX (PYHKIUH (TOIB3YSACh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).

INPEIMETHBIE PE3YJIbTATbBI KYPCA «BEPOATHOCTh H"
CTATUCTHUKA»

K koniy oOydenus B 7 Kjaacce OOydYarOUIUMCS TMOJYYUT CICAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

Yurare wHbOpPMAIMIO, TPEACTABICHHYI0 B TalnuWIax, Ha guarpaMmax,
MPEACTABIATh JaHHBIE B BUJE TaONWIl, CTPOUTH JHArPaMMBI (CTOJOMKOBEIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBAM 3HAYCHHI.

OnucblBaTh UM HUHTEPIPETUPOBATH  pPEAJIbHBIE  YHCJIOBBIE  JIAHHBIE,
MpeJCTaBICHHbIE B Ta0IUIIaX, HA JUarpamMmax, rpauxax.
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Hcnonp3oBaTh 111 ONMCAaHUSA AAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apu(pMETHYecCKOoe, MeauaHa, HauOosblllee U HaUMEHbIIEe 3HAYeHUS,
pa3max.

HNMeTs mpenacraBieHUE O CIIy4YalHOM WM3MEHYMBOCTHM Ha MpUMEpax LEH,
(¢u3nuecKnX BEIUMYHMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MNPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOydYaromMiics TMOJYYUT CICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

W3Bnekate W mnpeoOpa3oBbIBaTh HMHPOPMAIINIO, TPEJCTABICHHYIO B BHUJE
TabJInLl, JUarpaMm, rpaukoB, MPEACTABIATH JAHHbIE B BUE TAaOJUI], AHArpamm,
rpaduKoB.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKAa3aTENEeN: CPEeIHUX
3HaUYEHUN U Mep pacceuBaHus (pa3Max, JUCHEPCUs U CTAHIAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIE
0 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B ONBITAaX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIy4alHOTO 3KCIEPUMEHTA,
nuarpamMMbl Dijiepa, YiCIIOBas IpsiMas.

OnepupoBaTh TMOHATHUSIMH: MHOXKECTBO, IOAMHOXECTBO,  BBIIIOJHATH
omepalMyd HaJ MHOXECTBaMH: OOBEIWHEHHUE, TIEpeceueHue, IOMOJTHEHHE,
NIEPEUYHUCIIATD AJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe NpPE/CTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMM JJIsl ONIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YHCIIE IPU PELICHUU 3a]a4d U3
JIpYyTuX y4eOHBIX MIPEAMETOB U KYPCOB.

K kxoHmy oOyueHus B 9 kJjacce OOYyYarOIIMICS TMOJIYYUT CIECAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

W3pnekatb U mnpeoOpa3oBeIBaTh HHGOPMALMIO, MPEICTABICHHYIO B
pPa3TUYHBIX WCTOYHHMKAX B BHUJE TaONMUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BUJI€ TAOJIHII, TUAarpaMm, rpaduKoB.

Pemate 3amaum oOpraHW30BaHHBIM TEpPeOOPOM BAPHAHTOB, a TaKXKE C
MCITI0JIb30BAaHUEM KOMOMHATOPHBIX ITPABUII U METOJIOB.

Hcnonp3oBaTh OmucaTesibHbIE XapaKTEPUCTUKH [JII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxomuTe 4acTOTHl 3HAYEHW M 9aCTOTHI COOBITHSI, B TOM YHUCJIE TMOJIB3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPECHUN U HAOTIOACHUH.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITHI B M3YyUYEHHBIX OMNbBITAX, B TOM
YHUCJI€ B OIBITaX C PABHOBO3MOYKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMH, B CEpHUAX
WCMBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHysun.
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NmMers npencraBieHUE O CIOy4alHOM BEJIMYUMHE U O PACHpPEACICHUU
BEPOATHOCTEN.

Nmerp mnpencraBieHUE O 3aKOHE OOJIBIIMX YHCENI KakK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIIHMX YUCEN B
MpPUPOJE U OOIIECTBE.
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COAEPKAHUE OBYUEHMUA 11O KYPCY «AJITEBPA»
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOpSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMY YuciaMu. Perenue 3aiad vM3 peanbHOM MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJlayu Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

ITepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C TIepeMeHHOM. JlomycTuMble
3Ha4YECHMS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHH, MPAaBUIIA PACKPBITUSL CKOOOK M MIPUBEACHHS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTouIeHa. CI0KEeHHE, BBIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJibl COKpAlIEHHOTO YMHOXXEHHUSA: KBaJpaT
CyMMBl M KBaapar pa3HocTu. Popmyna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEHUHBIX ypaBHEeHH. COCTaBlI€HHE YpaBHEHHI MO
YCJIOBHIO 3a7auu. Pernenrne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumephl pemieHus TEKCTOBBIX 3a7ad C MOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUHN

Koopannara Touku Ha npssmoi. YuciioBble MPOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MPSMOI.
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[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. I'padux pynkunn
y = |X|. I'padmueckoe peiieHre TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KVIACC

Yuciaa v BbIYMCICHUS

KBagpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW U WX MPUMEHEHHUE K IPE0oOpa30BAHUIO YHCIOBBIX BBIpaKEHUN
Y BBIYUCJICHUSAIM. [[eMICTBUTENIbHBIC YHCIIA.

Crenens ¢ uenpIM noKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3aIlKiCh YNCIA.

AJire0panyvecKue BbIpasKeHU s

KBanparnelii  TpEXuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TPEXWIEHA Ha
MHO>KUTEJIH.

AnrebGpandeckass apoOb. OCHOBHOE CBOWCTBO anredpandeckoi apolwu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [IeJIEHHE aireOpandeckux Jpooeit.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeOOpa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIMXCS K JUHEHHBIM U KBaJAPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

I'paduueckas nHTEpHpeTals ypaBHEHUN C ABYMsI NEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YpPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3aJ1a4 aareOpandeckKuM CIrocoooM.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUMN

[lonsitue ¢ynkmuu. OOIacTh ONpeAeTeHUs W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONIUX peaTbHbIE MPOIECCHI.

ODYHKIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, MX rpaduku. Oynkumn Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pelIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC
Yucsa 1 BBIYUCICHUSA
PannonanbHble yucia, UppalMoOHANIbHbIC YUCIIA, KOHEYHbIE U OECKOHEUHbIE

ACCATHYHBIC I[pO6I/I. MHO%€eCTBO HCﬁCTBHTCHBHBIX YHuCCII, I[GﬁCTBHTGJIBHBIe quciia
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KaKk OECKOHEUHbIE JECSATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JIUTEIBHOCTH IPOIIECCOB B
OKPYKaIOIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucel. [I[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanpartHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASIIIUXCS K KBaApPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHH. PemieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHHE C JIBYyMs MEPEMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YpaBHEHUM C ABYMs NIEPEMEHHBIMU. PellleHne CUCTEM JIByX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIpPETALUsI CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemieHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW nepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
EPEMEHHBIMHU.

DOyHKUUMN

Ksampatnunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIITUHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = [X| , u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U POrpeccuu

[loHsiTHe YMCTIOBOM MOCIENOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmynon u Gopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne YiIeHOB apu(PMETUIECKOM W TEOMETPHUYECKOW MPOTrpecCHid
TOYKaAaMH Ha KOOPJAWUHATHOMW ITOCKOCTH. JIMHEHWHBIN M SKCMOHECHIMAIBHBIA POCT.

CnoxHbIe TPOLICHTHI.
COIAEPKXAHUE OBYUEHMUA 110 KYPCY «I'EOMETPU S

7 KIIACC
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HavanpHbie nonaTus reomerpun. Touka, npsimMas, OTpe30K, Jyd. Yrou. Buasl
yriioB. BepTuxanpHble HU cMmexHble Yriabl. buccekrpuca yrima. Jlomanas,
MHOTrOyroJibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOMl CHUMMETpPHH.
[IpuMepsl CUMMETPUU B OKPYKAIOIIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBIO LMPKYJIA U JIMHEWKH. TpeyroibHUK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOEApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa ¥ MPU3HAKY NapaJIeabHbIX NpsAMbIX. CyMMa yIiIOB TPEYroJIbHUKA.
Bneninue yribl TpeyrojibHUKA.

[IpsamoyronbHblii  TpeyroabHUK. (CBOWCTBO MeEIMAaHBI MPSIMOYTOJILHOTO
TPEYroJibHUKAa,  TNPOBEAEHHOW K  rumoreHy3e. IIpu3Haku  paBeHCTBa
IPSMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTroJIbHBINA TPEYTOJbHUK C yTJIOM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIel CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomeTprueckoe MecTo TOueK. buccekTpuca yrima ©W  CcepeaUHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUYEK.

OKpyXHOCTh W Kpyr, XOpAa M JuUaMeTp, HuX CcBoiicTBa. B3auMmHoe
pacIoNOKEHHE OKPY>KHOCTH U npsiMoi. KacarenbHast U cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BHOHCaHHasg B yroj. BnucaHHas u© oONHMCaHHAas OKPYKHOCTH
TPEYroJbHUKA.

8 KIIACC

Yerbipéxyronpauku. [lapannemorpamMm, ero npusHakd U CBOMCTBa. YacTHbIE
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKass Tpamenus, €€ CBOWCTBA W MPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynsoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopemMa O MPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[Tomobue TtpeyrombHUKOB, KodpdumueHnt mnomodus. I[lpusHaku momo0Hs
TPEyroibHUKOB. [IpuMeHenre no100us npu penieHny NpakTHUYEeCKUX 3a/1au.

CpoiicTBa momaneii reomerpudeckux ¢uryp. @opMynbl s TIIOMATA
TPEeYroJibHUKA, TapajuienorpamMma, pomba u Tparenud. OTHOIICHHWE TUIONIAAeH
oA0OHBIX QUTyp.

Brruncnenue miomaned TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TQHI'€HC OCTpPOrO yrjla MNPSIMOYTOJBHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKHE (DYHKIIHUU
yraoB B 30, 45 u 60°.

Brnucannble M LEHTpaidbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOM U XOpJOil.
VYriuel  MeXay ~XopAamMu U CeKylIMMHU. BnucaHHble W ONUCaHHbIE
YETBIPEXYTOJIBHUKU. B3anMmHOe pacnonokeHue IByX OKpykHocrei. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcnHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTUYecKWX 3ajad C UCIHOJb30BAHMEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa  (MOOynb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3iokeHue BEKTopa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopnunHatel BekTopa. CKalsIpHOE IPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS! JJIUH U YTJIOB.

JlekapTOoBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS NMPSIMOM U OKPYKHOCTHU
B KOOpJMHATaX, EPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYrOJIbHUKK. JlnmuHa OKpyXkHOCTH. I'pagycHas wu
paauaHHas Mepa yria, BBIYMCIEHHME JUIMH Iyr OKpyxHoctei. Ilnomanes kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUH (QUryp (3IeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

COAJEPKAHUE OBYYEHHUA IIO KYPCY «BEPOATHOCThD M
CTATUCTHUKA»
7 KIIACC

[IpencraBnenue JaHHBIX B BUAE TAOJHUIL, AUarpaMM, rpadukoB. 3aroHEHUE
Ta0NMUIL, YTEHHWE M TMOCTPOEHUE AuarpamMm (CTOJOUKOBBIX (CTOJIOYATHIX) U
KpYyroBbIX). UTeHue rpaukoB peaibHbIX MpoleccoB. 3Biaeuenne nHGpopmMaum u3
AuarpaMM U TaOJIMILL, UCTIOIb30BAaHUE U MHTEPIIPETALUs JaHHBIX.
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OnucaTtenbHas CTaTUCTUKA: cpefHee apu(MeTHuecKoe, MeauaHa, pa3Max,
HanOoJbllee M HaUMEHbIIEe 3HAYEHUs Habopa 4YMCIOBBIX AaHHBIX. [IpuMepsl
CIIy4alHOM M3MEHYUBOCTH.

Cny4aiiHbIil 3KCIIEpUMEHT (OMBIT) M cliydailHoe coObiTHe. BeposaTHOCTh U
gacToTa. Posib MalOBEPOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIC
U B oO1ectBe. MoHeTa v UrpalibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepumuHbl. Yuciao pébep um cymmapHas
creneHb BepiiuH. [IpencraBnenne o cBs3HocTu rpada. Llenu u umxnsl. [yt B
rpadax. O6xon rpada (ditiepoB myth). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ nomMouiso rpados.

8 KIIACC

[IpencraBienne JaHHBIX B BUJI€ TaOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, JJIEMEHT MHOXECTBA, NOJAMHOXecTBO. Omnepauuu Haja
MHOKECTBAMH: OObEIMHEHUE, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJl MHOXECTBAMM: IEPEMECTHUTEIIBHOE, COYETATEIbHOE, PaCHpEAECIUTEIBHOE,
BKJItOoueHusa. Hcrmonb3oBaHue rpadUyeckoro MpeACTaBICHUS MHOXKECTB s
OIMMCAaHMSI peaJbHBIX MPOLIECCOB U SIBIICHUH, TPHU PEUICHUH 3a]1ay.

N3mepenue paccemBaHus NaHHBIX. Jucriepcusi M cTaHAApPTHOE OTKJIOHEHHE
YHCJIOBBIX HA0OpOB. JlnarpaMMa pacceuBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOoro ombita. CiiydaiiHble COOBITHSL.
BepositHoct  coObiTHif. OmnbBITEI € PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHelii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JOCTOBEPHBIMU COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIUHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U yucioMm pédep. IIpaBuio
yMHOKeHus. Pemenue 3aiay ¢ momoIsio rpagos.

[IpotuBomnonoxueie coObiTus. Juarpamma Oiinepa. OObenuHeHue u
nepecedenne  coObiTmii. HecoBmecTHbie  coObiTHs. DopMyna  CIOXKEHHS
BEPOATHOCTEU. YCJIOBHAasi BepOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumsblie
coObrtus. IlpencraBienue skcrepuMeHTa B Buje JAepeBa. Pemenuwe 3agad Ha
HAXO0XJEHUE BEPOATHOCTEH C IIOMOLIBIO JIepeBa CIy4YalHOro 3KCIEPUMEHTA,
nuarpamm Jitepa.

9 KUIIACC

[IpencraBnenne naHHBIX B BUjAe TaOmUI, aAwarpamMm, TpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHNe u mocTpoeHne Tabauil, ruarpamm, rpad)ukoB o
peaIbHbIM JaHHBIM.

[lepecranoBku u ¢dakropuan. CoueTaHusi ¥ YUCIO coueTaHUH. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckas BeposiTHOCTh. CiyyaliHbld BbIOOpP TOYKH M3 (UTYpHI Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.
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Ncnbitanne. Yenex m Heyaada. Cepus HCIBITAHHM O IIEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymiu. BeposTHOCTH cOOBITUH B CEpPUM HUCHBITAHUM
bepnyinu.

CiyvaiiHasi BeJIMYMHA W PAcCIpeleNiCeHHE BEpOSATHOCTEN. MaremaTuueckoe
oXuzgaHue U gucnepcus. lIpuMepbl  MareMaTHYECKOro  OXMAAHUA — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTuyeckoe OXUAAHUE U
OUCIIEPCUSl  CIyYallHOM BEJIHWYMHBI «YUCIO YCIIEXOB B CEPUM UCIBITAHUU
bepnymum».

[lonsitue o 3akoHe OOJbIIMX yuced. M3MepeHne BeposSTHOCTEHN C MOMOIIBIO
yacToT. PoJib ¥ 3HaUeHUe 3aK0Ha OONBIINX YHUCEI B MPUPOJIE U OOLIECTBE.

TemaTuyecknii mjiaH

Ne HaumeHoBaHue KoaunuectBO BocnurareabHbINA MOTEHIMAJ
pasjaeiia 9aCc0B
Aure0Opa 7 kiaacc
1 Upcna U BBRIYUCICHHS. | 25 Bocnouranne OpEACTABIICHUS o
PaI_[HOHaJIBHBIe quciia MaATEMATHUUYCCKUX OCHOBaAx
(YyHKIIMOHUPOBAHUSA pa3InYHBIX

CTPYKTYD, SIBJICHUH, mponeayp
rpakJaHCKOTO o0IecTBa (BBIOOPHI,
OIMPOCHI U TIP.)

2 AnreOpandeckue 17 Bocnuranme TOTOBHOCTHU K
BBIpKCHUS OOCYXKICHHUIO JTHYECKUX IMPOOJIEM,
CBSI3aHHBIX C OPAKTUYECKUM
MPUMEHEHUEM JOCTUKECHUN HAYKH.
3 YpaBHeHust ul 20 Bocnuranne 0oco3HaAaHHOTO OTHOIISHUS
HEpaBEHCTBA K BaXHOCTH MOPaJIbHO-d3TUYECKUX
MPUHIIUIIOB B AeATEILHOCTH
Y4YEHOT O
4 Koopnunatsl u| 24 Bocnuranue ycTaHOBKHM Ha aKTHUBHOE
rpaduku. OyHKIIUN y4acTHE B PELICHUM TMPAKTUYECKUX
3aJa4 MaTeMaTHYCCKOU
HaIlpaBJICHHOCTHU
5 IToBTOpEHME ul| 6 Bocnutanue oco3HaHMsS ~— Ba)KHOCTH
00001IeHe MaTeMaTU4YeCKOTOo 0o0pa3oBaHUS Ha
NPOTSHKEHUU  BCEU  KU3HUA  JJIsd
yCHEUIHOMN npodeCCHuOHATBLHOMN
JIeSITEIbHOCTU u pa3BUTHEM

HEO0OXOJUMBIX YMEHHI

Auare0Opa 8 kiacc

1 dopMupoBaHHE HaBBIKOB
UYucna v BEIYMCICHHUS. 15 pedaexkcuu, NpU3HaHMUs CBOETO IpaBa
KBanpaTHble KOpHU Ha omMuOKy M Takoro e Mpasa

JIPyroro 4ejaoBeKa
2 Yucna 1 BBIYUCIIEHUS. Bocnuranune nnTepeca k MaTepuanbHOU
Crenens ¢ 11€71bIM 7 KYJIbTYpe 4eI0BeUeCTBa KaK YHUKAIbHON
II0KAa3aTeIeM MH(POPMAINH O KU3HHU JIIO/IeH B pa3HbIe
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HMCTOPUYECKHUE IMOXHU.

3 AnreOpandeckue Bocmuranue YMCHUS BUJIETH
BBIPAKEHUSL. 5 MaTeMaTU4YEeCKUE 3aKOHOMEPHOCTH
KBanpartublii
TPEXUIICH

4 CnocobcTBOBaTh  OpUEHTAllMU B
AnreOpandeckue JIESITEIbHOCTH  HAa  COBPEMEHHYIO
BBIPAKEHUSL. 15 CHCTEMY Hay4HBIX MPEJICTABJICHUIN 00
AnreOpandeckas OCHOBHBIX 3aKOHOMEPHOCTSIX
IpoOb pa3BUTHsI Ye€JIOBEKa, MPUPOABI U

ob1miecTna.

) CriocoOcTBOBAaThH TIOHUMAaHUIO
YpaBHeHud u .

MaTeMaTUYeCKOM HayKh Kak cdepsl
HEpPaBEHCTBA. .
15 qeJIOBEUYECKON JE€ATENLHOCTH, DTAaloB
KBagpartusie .
eé pa3BUTHS W 3HAYUMOCTH ISt
ypaBHEHUS
Pa3BUTHS [IUBUIN3ALINHT
6 Hampasuts NIeSITeIbHOCTh Ha
YpaBHeHud 1
OBJIQJICHUE SI3BIKOM MAaTEeMaTHKH |
HEpaBEHCTBA. 13 . .
. MaTEeMaTUYeCKON  KyJIbTYypoWl  Kak
Cucremsl ypaBHEHUI
CpEeJICTBOM TIO3HAHUS MHpa

7 YpaBHEeHUS U dopMHUpOBaHUE MPOCTEUIITNX
HEpPaBEHCTBA. 12 HaBBIKOB HCCIIeJOBATEIILCKOMN
HepaBencrtpa NEATECIILHOCTH

8 Bocnutanue roToBHOCTH NPUMEHSTH

MaTeMaTU4eCKHe 3HaHUSI B UHTEpecax
CBOETO 3/I0POBBSI, BEACHHUSI 3JJ0POBOTO

OyHku. OCHOBHBIE

ORI 5 obpa3a KU3HU (340pOBOE MHUTAHUE,
cOQTaHCUPOBAHHBIA PEXHUM 3aHATHU
U OTHbIXa, peryisipHas Quisnyeckas
AKTUBHOCTH )

9 dopmupoBaHUE HaBBIKOB

ediexcuu, mpu3HAHUS CBOETO IpaBa

OyHKIMU. YucnoBbie ped » TP P

OyHiL 9 Ha OIMOKYy W TaKoro >Ke IpaBa
JIPyToro 4yejaoBeka

10 OpueHTUpOBaHUE HA IIPUMEHEHUE
[ToBTOpEHUE U 5 MaTeMaTUYECKUX 3HAaHUU JUTS
00001IeHNE penieHust 3aja4 B oOJracTu

COXPaHHOCTH OKPY>KaroIIel cpeibl
Anredpa 9 kiaacc

1 Cnioco6cTBOBaTH BOCITUTAHUIO

Uucna v BBIUUCIEHUS.
. OCO3HaHUs TJIO0AbHOTO XapakTepa
JleficTBUTENBbHBIE 9 .
AKOJIOTUYECKUX TpobieM u myTei
yucia
WX PEelICHUs

2 VYpaBHeHus u Bocnutanue yMmeHUsi MJIIaHUPOBATH
HEpaBEHCTBA. 14 MOCTYIIKM M OCYUIECTBJISITh OLICHKY
YpaBHEHUSI C OTHOU WX BO3MOYHBIX MOCJIEICTBUMN
IIEPEMEHHOMN

3 YpaBHeHUS U DopMUPOBAHUE  YMEHUH  yYUTHCH
HEPABEHCTBA. 14 npuoodperarhb B COBMECTHOH
Cucrembl ypaBHEHUH
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JIEeSITEIIBHOCTH HOBBIE 3HaHU,
HAaBBIKMU M KOMIIETCHIIMM U3 OIIbITA
JIpyrux

YpaBHeHusa u

DopmMUpOBaHUE HOBBIX 3HAHUM, UJIEH,
MOHATUM, TUNoTe3 00 O0O0OBEeKTax Hu

HEPaBCHCTBA. 16
SABJICHUSX, B TOM 4YHCIIE paHee He
HepasencrBa
M3BECTHBIX
Bocnutanue oco3HaHHOTO BBIOOpa U
MTOCTPOCHHUS VHINBUTY aJTbHOU
TpacKTOpUHU oOpazoBaHUs 51
OyHKIMU 16 P P pasor
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX
WHTEPECOB 51 00I11eCTBEHHBIX
notpeoHoCTeM
Bocnuranue CIIOCOOHOCTH K
OMOIIMOHATHFHOMY H 3CTETHYECKOMY
YHucnosbie
15 BOCTIPHSITHIO MaTeMaTHYECKHUX
MOCIIEIOBATETLHOCTH .
00BEKTOB, 3ajad, peIIeHHUI,
paccyXaeHuit
Bociutanme — TakMxX ~— KauectB  Kak
WHUIINATUBA, CMEJIOCTb, KeJlaHue
[ToBTOpEHME, N
mornpoboBaTth ce0s B HE3HAKOMOM
00o01enne,

18 NEeSITeTbHOCTH, CTPEMJICHHE TIOMOYb,
cHCTeMaTH3aIHs ”
SHAHM B35Th Ha ce0d YacTh HWHTEPECHOM

paboThl, OTBETCTBEHHOCTb, YBaXKEHHE K
cebe U IPyruM.
I'eomeTpus 7 kiaacc
Bocnuranue CIIOCOOHOCTH
. OCO3HaBaTh CTPECCOBYIO CHUTYalHIO,
[Ipocreitmme
BOCHPUHUMATH CTPECCOBYIO
reOMeTpHUYECKUe N
CUTYallMI0 KaK BbI30B, TPEOYIOIINi
(burypsl u ux
s 14 KOHTPMED, KOPPEKTHPOBATh
cBoiictBa. 3mepenue .
MIPUHUMAaeMble PELICHUsI U JeHCTBUS,
reOMETPUYECKUX
(hopMyIupOBaTH U OIIEHUBATH PUCKHU
BEJTUYMH
Y mocyeAcTBUs, (OPMUPOBATH OIBIT
BocnuTtanue narpuoTH4eCKUX 4yBCTB:
YyBCTBa BEPHOCTU POJUHE, TOTOBHOCTHU
TpeyronbHUKH 22 K BBITIOJIHEHUIO CBOETO IPAXKJAHCKOTO
JI0JITa IO 3aIIUTe UHTEPECOB POJIHOM
CTpaHBI.
Bocnuranue wHTEpeca K MaTepHaibHON
[TapamiensHbie .
KyJIbType 4YelOoBeYEeCTBa KaK YHHUKAIBHOM
IpsIMBIE, CyMMa yTJIOB 14 ’
MH(POPMAIMK O JKU3HU JIIOAEH B pa3HbIe
TpeyroJbHUKa
UCTOPHUYECKHE MOXH.
Bocnuranue HpaBCTBEHHOT'O CO3HAHUS,
ryMaHW3Ma, KOJUIEKTUBHU3Ma, a TaKkKe
OKpyXHOCTb U KpYT.
pacKphITHE COJEP )KaHUE TAKUX
I'eomerpuueckue 14 .
HPaBCTBEHHBIX KaTeropui, Kak 100po,
MOCTPOEHUS
CIPaBEAIIUBOCTb, JIOJT, COBECTD ,
TPYZI0JIt00HE, YECTb.
[ToBTOpEHUE, 4 Bocnuranue yBaKUTEIbHOTO
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000011eHNE 3HAHUN

OTHOILECHHUS K IIPEIMETaM U BEILaM,
CO3JIaHHBIM PYKaMH U TBOPYECKUM
pasyMOM JIPYyroro 4ejaoBeKa.

I'eomerpus 8 kiaace

Bocnuranue HPAaBCTBCHHO-BOJICBBIX
KaueCTB: MOTPEOHOCTh U YMEHUE
JIOBOJIUTH HAYaTOE 10 KOHIIA,

YeThIpEXyroJIbHUKU 12
COCPEIOTOYEHHO U LIEJICHANPABICHHO
3aHUMATHCS, TIOMOTATh TOBAPHIILY,
PE0/I0JIEBAaTh TPYAHOCTH.
Teopema daneca u Bocnuranue YBaKUTEIIBHOTO
TeopeMa o OTHONICHHSI K TPYAY, YMCHHS MPOSBIISITH
MTPOTTOPIIHOHATBHBIX 15 TPYJOBBIC YCHITHS, OBJIAJICBATh
OTpe3Kax, MOJI00HBIC TPYJAOBBIMH HAaBBIKAMHU.
TPEYTOJIBHUKH
[Tnomans. Bocrnuranue Takux Ka4ecTB Kak
Haxoxnenue WHUIMATHBA, CMEJIOCTh, )KeJIaHUE
riouaaen nonpo0OoBaTh ce0si B HE3HAKOMO1
TPEYTOJIHLHUKOB U 14 JESTEIbHOCTH, CTPEMIICHUE TIOMOYb,
MHOTOYTOJIbHBIX B35Th Ha ce0s 9aCTh HHTEPECHON
¢buryp. [Inomaau paboThl, OTBETCTBEHHOCTb, YBAKEHUE K
MO0OHBIX pHUTyp cebe U IPyTruM.
Teopema ITudaropa u Bocnuranmne mo0poThI, CripaBeIIMBOCTH
Havaia 10 U JOpyrux OJaropoJHbIX YYBCTB U
TPUTOHOMETPUH KpEaTUBHBIX CIIOCOOHOCTEH peOeHKa.
VYTIiabl B OKpY>KHOCTH. Bocnuranue CIOCOOHOCTH K
Bnucannsie u SMOIMOHATBHO-IIEHHOCTHOMY
OTIMICaHHbIE BOCIIPUATHUIO HPABCTBEHHBIX KOJUIM3UH,
YeThIPEXYrOJIbHUKH. 13 MHUPOBO33PEHYECKIX CMBICIIOB, STAJIOHOB
Kacarenbnble k HPABCTBEHHOT'O MOBEICHUS
okpyxHoctu. Kacanue
OKPY>KHOCTEH
TosTopenrie, Bocniutanne ymeHus BUAETH KpacoTy
4 OOBIKHOBEHHOTO, = HEMPUMETHOTO  Ha

0000111eHNE 3HAHUI

TIePBBIN B3IJIS]T

I'eomeTpus 9 kiacc

Bocnutanue poccuiickoi rpak 1TaHCKOM

Tpuronomerpus. UJEHTUYHOCTHU: aTPUOTU3MA, JIIOOBU U
Teopembl kKOCUHYCOB 16 yBakeHHs K OTeuecTBy, 4yBCTBa
U cUHYCOB. Pemienne ropAocTH 3a cBoro Poauny, npouuioe u
TPEYTr0JIbHUKOB HACTOSIIE€E MHOTOHALIMOHAIILHOTO
Hapoaa Poccun
IIpeobpazoBanue Bocnuranue HPaBCTBEHHBIX
no1o0usi. MOBE/ICHYECKUX PEAKIIMI YETIOBEKA
Mertpuueckue 10
COOTHOILICHUSA B
OKPYXKHOCTH
Bocnuranue npaBuibHOM OpUEHTALMU B
Bexropsl 12 CUCTEME MOpaIbHBIX HOPM, YCBOCHMIO
JTUKHU IIOBEJICHUs
JlexapToBbI 9 Bocnuranue crnoco6HOCTH K
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KOOpAWHATLI HA

CaMOpETYJISILUHU ITOBEAECHUS,

MIOCKOCTH BepOaIM3aiK SMOIIMOHAIBHBIX
NEePEKUBAHUHN, OBIIAJICHUIO CITOCOOaMU
MPOAYKTUBHOTO B3aUMOJICUCTBUS C
JIPYTUMHU JTHOJIbMH.

[IpaBunbHbIE BocnuTanme cnocoOHOCTH — BBIAEIISTD,

MHOTOYT OJIbHUKH. OIICHUBATH HPABCTBEHHbIN aCIIEKT

JlnvHa OKpY>KHOCTH U
IUIOIAb Kpyra.

IIOBCACHUA, OPUCHTHUPOBATLCHA B
COOUATIBHBIX POJIAX W MCKINYHOCTHBIX

Brruucnenue OTHOIIICHHUSX.
TION[aen
Bocnuranue T'YMaHUCTHYECKUX,
JIBM>KEHUS TIIIOCKOCTH TPA/IHIHOHHBIX HeHIU{OCTeﬁ
MHOTOHAIIMOHAJILHOTO POCCHIICKOTO
oOmrecTBa
IToBTOpEHNME, Bocnutanue OepeKHOTO OTHOLIEHUS K
00o011eHme, IIPUPOJIE, OKPYKAIOLIEMY MUPY
CUCTEMaTH3AITUS
3HAHUI
BeposATHOCTH M CTAaTHCTHKA 7 KJIACC
[Tonnepxanue uHTEpeca K YYEHUIO, K
[Ipencrasnenune mporeccy  TMO3HaHWS,  aKTUBHU3AlUU
JAHHBIX ITO3HABATEILHOU JIeATETbHOCTH
00yJaronuxcs
Bocnuranue CO3HATEIBHOMN
OLcaTelnHas JUCHUIUIMHBI (YMEHHUE YUUTEIS noKasarh
CTATHCTIKA BAKHOCTh y‘Ie6HO-£IO3HaBaTeJ'IBHOI:I
NEeSTeNIbHOCTH, Y4eOHOM U TpyAOBOM
JIUCITATIITUHBI).
PopMHUpPOBAHUE U PAZBUTHE OLICHOYHBIX
yMEeHHH (KOMMEHTHUPOBAaHUE  OLEHOK
Cnyvaiinas yaurtesneM, OOCYXJIEHHE  OIIEHOK C
M3MEHYUBOCTh y4aluMHucs, KOJUIEKTUBHOE
OLICHUBAHHE, B3aMMOIIPOBEpPKA u

OLICHUBAHUE JPYT JIPYyra yyaluMucs)

BBenenue B Teopuio
rpagoB

Bocniutanne rymaHHOCTH  (XapakTep
OTHOIICHUH  «Yy4UTEIb —  YUCHHUK,
pEerylupoBaHUE Y4YUTENIEM OTHOIICHUN
MEX1y YJIalluMUCs)

BeposarnocTs u
4acToTa CIy4allHOTO
COOBITHS

dopMmupoBaHUe IBPUCTHYECKUX
NpUEMOB TpPU TOUCKE pEUIeHUs 3aaad
MOBBIIIEHHOTO YPOBHS CIOXHOCTH

O06o001menue,
CHUCTEMATHU3AIHA
3HAHUI

DopMUpPOBAHUE YMEHUW U HABBIKOB
OopraHu3anuu yJalUMUCs cBoeH
JeATEIbHOCTH (opranusanus
CaMOCTOATENBHOM paboThl  yyaluxcs,
coOMI0/ICHNE TEXHUKH Oe30MacHOCTH H
TUTUEHUYECKUX IIPaBUJI, CBA3aHHBIX C
OCaHKON M opraHuzamued paboyero
MECTa).

BepositHoCTh M cTaTHCTHKA 8 KJ1acc
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IToBTOpenue kypca 7
KJacca

Bocnuranue KYJIbTYpPBI oOrmieHus
(opranmsanus OOIIEHHS Ha  YpOKE,
dbopMHUpPOBaHHST ~ YUUTEIEM  YMCHHM

CIIyLIATh, BBICKA3bIBATh u
apryMeHTHPOBaTh CBOE MHEHHE).
Bocnuranue CO3HATEIBLHOMN

OmnwucarenpHas JMCHUTUTMHEI (YMEHHUE YUUTENs TOKa3aTh

CTaTUCTHKA. BaXHOCTD y4eOHO-TT03HABATEIBHON

PaccenBanue naHHBIX

JESTEIbHOCTH, Y4eOHOM U TpyAOBOMH
JUCIIUTIIIUHEI).

DopMHUpOBaHKE y o0yyaromuxcs
HABBIKOB KOMaHJHOW pabOThl U YMEHHM

MHoxecTBa .
B3alMO/ICIICTBOBATh c JIPYTUMH
00yJaronuMucs
[lonnepxanne uHTEpeca K YYEHHIO, K
BepositHoCcTh IpoLeccy  NO3HAHUS,  AKTUBH3ALUU

CITy4aitHOTO COOBITHS

MMO3HaBaTEIbHOMN JIeSITeIbHOCTHU
00yJaronumxcs

BBenenune B Teoputo
rpacdoB

dopMUpoOBaHUE M Pa3BUTHE OICHOYHBIX
yMEHHH  (KOMMEHTHUPOBAaHHE  OLIEHOK
yaurteneM, OOCYXJIEHHE  OIIEHOK C
YUaIIuMHUCS, KOJIJIEKTUBHOE
OIICHUBAHHE, B3aMMOITPOBEPKa u
OIIEHUBAHME JIPYT APYra yIarmnuMHcs)

CrnydaiiHble COOBITHS

Bocniuranue TymMaHHOCTH — (XapakTep
OTHOIICHUH  «Yy4UTEIb —  YYCHHUKY,
pEeryarpOBaHUE YYUTEIIEM OTHOIICHUI
MEXTY YUaIIUMHUCS )

O06o001enue,
CHCTEMAaTHU3aLUS
3HAHUH

@opMUpPOBAHME YMEHUM U HaBBIKOB
OpraHu3anuu y4YaluMHICs CBOEH
JEeSITEIbHOCTH (opranuzanus
CaMOCTOSITENIbHOM  pabOThl  ydaluxcs,
COOJIIO/ICHUE TEXHHKH O€30TacHOCTH U
TUTMEHUYECKUX TPaBUJ, CBS3aHHBIX C
OCaHKOM H opraHusammer padoyero
MecTa).

BeposiTHOCTDH M cTATHCTHKA 9 KJacce

[ToBTOpEHue Kypca 8
KJlacca

dopmMupoBaHue y oOyJaromuxcs
HABBIKOB KOMaH/IHOUM Pa0bOThl U YMECHHIA
B3aMMOJIEHCTBOBATH c JIPYrUMH
o0y4aronuMucs

@opMUpOBaHUE U Pa3BUTUE OLEHOYHBIX
yMeHUN (KOMMEHTHUPOBaHHE OLIEHOK

DeMEeHTHI yuuTeneM, OOCYKIEHHE OILIEHOK C
KOMOHMHATOPHKH y4aluMucs, KOJUIEKTUBHOE
OILICHUBAHHUE, B3aMMOIIPOBEPKA u
OILICHUBAHME JPYT IpYyra yyalnuMucs)
Bocnuranue rymaHHocTH  (Xapakrtep
I'eomerpuueckas OTHOIIEHUH  «y4UTEIb —  YYEHHUK»,
BEPOSATHOCTD pEeryaupoBaHHE YUUTENIEeM OTHOIICHUI

MEXTy YIaIuMUCs)
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[lognepxanue uHTEpeca K YUYEHUIO, K
mpoleccy  MO3HAHUWS,  aKTUBHU3ALUU

Wcnpbitanus bepaymmm 6 .
NI03HABaTEIIbHOM JeSTeILHOCTH
00yyJaronmxcs
dopmupoBanue IBPUCTUYCCKUX
CryuaiiHasi BeTMYUHA 6 NpuéMOB TPH TOUCKE PELICHUS 3aaa4
HOBBIIICHHOTO YPOBHSI CII0KHOCTH
Bocniutanue  KynbTypbl oOIIeHHsI
OBobmene, 10| fopposann  yuteren e
KOHTPOJIb

CITyIIATh, BBICKA3bIBATh U
apryMeHTHPOBaTh CBOE MHEHHE).
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CpeacrBa KOHTPOJIsI

B 7 kaacce 10 yacoB OTBEAEHO AJIs MPOBENECHUS TEKYIIMX KOHTPOJBHBIX paboT
1o anredpe, 5 yacoB [0 FT€OMETPUU U 2 Yaca MO BEPOATHOCTH U CTATHCTHUKE.
Auredpa.
KonTtponbsHas padora Ne 1 o reme «BbipaxeHus, TOKIECTBA, yPABHEHUS»
KonTponbshas padora Ne 2 o reme: «BbipaxkeHusi, TOXKAECTBA, ypaBHEHUS»
KonTponbshas padbora Ne 3 o reme «OyHKIUN»
Kontponbsnas padora Ne 4 o teme «CTeneHb ¢ HaTypaJIbHbIM [TOKa3aTeIeM»
KonTponbshas padora Ne 5 o reme «MHOTOUWIEHbBI»
Kontponbshas padora Ne 6 o reme: «MHOTroUIEHBD)
Kontponbsnas padora Ne 7 o reme: «DopMysibl COKpAIEHHOTO YMHOXKEHUS
KonTtponbshas padora Ne 8 o reme: «DopMysibl COKpAIEHHOTO YMHOXKEHUS»
KonTtponbsnas padora Ne 9 o teme: «CucTeMbl IMHEHHBIX YPABHEHUI
Hrorosas koHTposibHast pabota NelO.
I'eomerpusn
KontponbHas pa6ota Ne 1 o Teme «HauanpHble TeOMETpUUECKUE CBEICHUS
KonTtponbshas padora Ne 2 o reme: « TpeyroabHUKI
KonTponbsnas padora Ne 3 o reme «IlapaniensHbie npsMbIe)
Kontponbshas padora Ne 4 mo teme «COOTHOIIEHUSI MEXIYy CTOPOHAMH U YTJIAMH
TPEYTroJbHUKA»
Kontponwsnas pab6ora Ne 5 mo teme «COOTHOIIEHUS MEXIY CTOPOHAMH M YIJIAMH
TPEYTrOJIbHUKA»
BeposAiTHOCTH M CTATHCTHKA
Kontponsnas pabora Nel mo temam '"llpencraBnenue maHHbx. OmnucarenbHas
craTuctuka'
Kontponsnas pabGora Ne2 mo Ttemam "ChiyualiHass HW3MEHYUBOCTh. ['padpl.
BeposiTHOCTh ciiydaiiHOTO COOBITHS"

B 8 kiacce 10 yacoB OTBEACHO IS MIPOBEACHHS TEKYIIIUX KOHTPOJBHBIX PabOT
o anredpe, S 4acoB MO FTEOMETPUH U 2 Yaca 1o BEPOATHOCTH U CTATHCTHKE.
Auredpa.
KonTtponwsnas pabora Ne 1 o reme «PamrionansHbie 1po0Ou»
KonTtponwshas pabora Ne 2 o reme: «Panmonanbabie 1poou»
KonrtponbHas padota Ne 3 o teme «KBagpaTHbie KOPHU
KontponbHas padota Ne 4 o teme «KBagpaTHble KOpHH»
KonrtponbHas pabota Ne 5 o teme «KBagpaTHble ypaBHEHUS
KontponbHas pabota Ne 6 o teme: «KBazpaTHble ypaBHEHUS»
KontponbHnas padota Ne 7 o teme: «HepaBeHcTBa»
Kontponbhnas padota Ne 8 o teme: «HepaBeHcTBa»
KontponbHas padota Ne 9 o teme: «CTerneHsp ¢ LeJIbIM MoKa3aTeIeM»
Nrorosas koHTposnbHas pabota Nel(
I'eomerpus.
KontponbHas padota Ne 1 o teme «HeTbIpEXyroabHUKI
KontponbHas padota Ne 2 o teme: «Ilmomaas»
Kontponsnas pabora Ne 3 mo reme «IlogoOHbBIE TpEyTrOTBHUKI
Kontponbhnas padota Ne 4 o teme «IlogoOHble TPEyroOabHUKU»
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KonTtponbsHas padora Ne 5 o reme «OKpyKHOCTb
BeposATHOCTH U CTATHCTHKA
Kontponshnas padota Nel o temam "Cratuctuka. MHoxecTBa"
Kontponbsnas padora Ne2 no temam "Ciyqaiinsie coobiTus. BepostaocTs. I'padbr”
B 9 kiacce 9 yacoB OTBeAECHO AJIsl MPOBEACHUS TEKYIIMX KOHTPOJBHBIX padoT
no anredpe, 4 4yacoB MO reOMETPUM U 1 yac 1Mo BEPOATHOCTU U CTATUCTHUKE.
Auredpa.
KonTtponbsnas padora Ne 1 o reme «KBaaparuunas GpyHKuus»
KonTtponbsnas padora Ne 2 o teme: «KBaapatuunas ¢yHKIHS»
KontponbsHas padora Ne 3 o reme «YpaBHEHHUS C OAHOW MEPEMEHHOI»
KonTtponbsnas padora Ne 4 mo reme «HepaBeHcTBa ¢ 0AHON MepEMEHHOM»
Kontponenas pabora Ne 5 mno Tteme «YpaBHEHUS W HEpPaBEHCTBA C JABYMs
EPEMEHHBIMIU
KontponbHas pabota Ne 6 o teme: « Apudmernyeckass Iporpeccus»
KonTtponbshas pabora Ne 7 o teme: «I'eomeTpuueckasi mporpeccus»
Koutponenas pabora Ne 8 mo Tteme: «3OnemMeHThl KOMOMHATOPUKA U TEOPHUH
BEPOSATHOCTEN
UroroBas koHTpoJibHas pabota Ne9
I'eomerpus.
KontponwHnas pa6ota Ne 1 mo teme «Bektopsl. MeTo koopauHaT
KonTtponwshas padora Ne 2 mo teme: «COOTHOIICHHUS] MEXKIY CTOPOHAMU U YIIIAMH
TPEYTrOJbHUKA»
KonTponbHas padota Ne 3 o teme «/[i1Ha OKpy’>KHOCTH U IUIOIIAb Kpyra»
Konrponbnas padota Ne 4 1o Teme «/JIBrmxeHus»
BeposATHOCTH M CTATHCTHKA
Wtorosast KOHTpOJIbHAs paboTa
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MarepuajibHO-TeXHUYECKOE o0ecredeHne 00pa3oBaTe1LHOr0 Mpoliecca.
Y4eOHO-MeTOAUYECKHE CPeACTBA 00yYeHUsI

7 xkJj1ace
1. MakapsrueB FO.H., Anre6pa. 7 knacc: y4deb6. juisi 0oOpa3oBaT. yUpexKIEHU/
|IO.H. Makapsiue, H.I'. Munmgok, K.M. Hemkos, C.B.CyBopOBa|; oJa pen.
C.A.TensikoBckoro.- 7-e uza.-M.:IIpocsemenue, 2023
2. 3BaBuu JI.LM. Anrebpa. Jlumaktuueckue matepuanbl. 7 kinacc: yde6. [locobue
st o0eoopazonar. opranuzanuii / JI.M.3BaBuy, JI.B.Ky3nemnona, C.b.CyBopoBa.
— 24-¢ uzn.- M.:TlpocBemenue, 2023
3. Aranacan JI.C., T'eomerpus. 7-9 xmaccel: yue0. Jlns o6mieobpa3oBar.
opraHu3aiui/ |H.C.ATaHacsIH, B.®.byry3oB, C.b.Kamomuer u map. | ~7-e u3M.-
M.:Ilpocsemenue, 2023
4. 3uB B.I'. 'enomerpus. Junaktuueckue matepuansl. 7 kiacc: yueO. [locoOue
s obmieobpazoat.  opranmzaumit/  b.I'.3uB, B.M.Meiinep.- 23-¢ wu3.-
M.:IlpocBemienue, 2023
8 kinacc
1. MakaperueB FO.H., Anre6pa. 8 kmacc: y4ye0. juisi oOpa3oBaT. yUpeKIeHU/
|IO.H. Makaperues, H.I'. Munmiok, K.M. Hemikos, C.B.CyBopOBal; noj, pe.
C.A.TensaxoBckoro.- 7-e u3a.-M.:Ilpoceemenue, 2023
2. 3BaBuu JI.LW. Anrebpa. JIumaktuueckue matepuanbl. 8 kimacc: ydued. [locobue
U1 o0meoopazosar. opranuzanuii / JI.M.3Basuy, JI.B.Ky3nerona, C.b.CyBopoga.
— 24-¢e u3n.- M.:IlpocBemenue, 2022
3. Aranacsan JI.C., Teomerpus. 7-9 kmaccel: ydeb6. [ oOmeoOpa3osar.
opraHu3aui/ |H.C.ATaHac;IH, B.®.byry3oB, C.b.Kagomuer u map. | -(-e wu31.-
M.:ITpocsemienue, 2022
4. 3uB Bb.I'. 'eromeTpus. Jlumaktuueckue marepuansl. 8 kiacc: yueb. Ilocobue
s obmieobpasoar.  opramm3anmit/  b.I'.3uB, B.M.Meiinep.- 23-¢ wu3m.-
M.:ITpocsemienue, 2022
9 kiacc
1. MaxkapsiueB FO.H., Anre6pa. 9 kmacc: yde0. st oOpa3oBatr. yupeKICHMIA/
|IO.H. MakapsiueB, H.I'. Munmiok, K.M. Hemikos, C.B.CyBopOBal; noJ peq.
C.A.TensakoBckoro.- 7-¢ u3a.-M.:Ilpocsemienue, 2023
2. 3BaBnu JI.M. Anre6pa. Jlupakruueckue matepuansl. 9 kiacc: yue6. [Tocooue
s obmeoopazosar. opranuzanuii / JI.M.3pasuy, JI.B.Ky3nemnosa, C.b.CyBopoga.
— 24-e n3n.- M.:IlpocBemenue, 2023
3. Aranacsn JI.C., T'eomerpumsa. 7-9 kmaccel: yueb6. J[lns oOmeoOpa3osar.
opraHu3anui/ |.H.C.ATaHaC$IH, B.®.byty30B, C.b.Kagomuer u np. | ~7-e u3M.-
M.:ITpocsemenue, 2021
4. 3uB B.I'. 'enomerpus. Jlumaktudeckue matepuansl. 9 kiacc: yue6. [locooue
st obmeobpaszoBar.  opranmsanmit/  b.I.3uB, B.M.Meiinep.- 23-e¢ wu3.-
M.:IIpocsemenue, 2022

HNuTepHeT-pecypcebl

1. www.edu- «Poccuiickoe oopazoBanue» demepanbHblii OpTal.

2. www.school.edu- «Poccuiickuii 00pa3oBaTeIbLHBIN TOPTAID)
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http://www.edu-/
http://www.school.edu-/

3. www.mathvaz.ru- J0CHEC MKOJIBHOI'O YYHUTCIII MATCMATUKH

4. WWW.it-n.ru- «CeTh TBOPYCCKUX YIUTEICH

5. http://belclass.net/ «CeteBoii kaace bemoropbs»

6. http://Belclass.net/ «bubnmorexa marepuanoBy
Texuuueckue cpeacTBa 00y4eHus

1. ABToMaTu3UpoBaHHOE paboyee MECTO YUUTEIIS

2. MynbTUMEAUNHBINA IPOCKTOP

3. HarepaktuBHOEe yueOHOe mocobue  «Harmsannas

MaT€MaTHuKa.

Tpeyronpuukuny, «Harnsanas marematuka. I'paduku QyHKImii».

4. MynbTUMEINITHOE IPUIIOKEHUE: TIPE3SHTAIINH K YPOKaM.
Y4eOHO-IpaKTHYECKOE 000PYA0BAHUE
KoMrmuiekT ki1acCHbIX 4epTEKHBIX HHCTPYMEHTOB.
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Ipuinoxenns

[proxenvie 1. KaneHmapHo — TeMaTM4ecKyii IUIaH Mo MaTeMatvke i 7 «A» Kacca.

[prwioxenvie 2. KaneHmapHo — TeMaTM4eCKHi TUTaH 1o MareMatvke it 7 «by kiacca.

[proxenvie 3. KaneHmapHO — TeMAaTMYECKHi TUIaH [0 MaTeMatvke i 7 «By kiacca.
[prwioxenvie 4. KaneHmapHO — TEMAaTMUECKHH TUIAH IO MATeMaTvKe i 8 «A» Kiacca.

[prwioxenvie 5. KaneHmapHo — TeMaT4ecKuil 11 1o MareMatvke it 8 «by kiacca.

[prioxenvie 6. KaneHmapHo — TeMaTM4ecKHii IUIaH 1o MateMatvke i 8 «By kiacca.
[prwioxenvie 7. KaneHmapHO — TEMAaTMYECKHI TUIAH MO MAaTeMaTvke i 9 «A» kiacca.

[prwioxenvie 8. KaneHmapHo — TeMaT4ecKHil IU1aH 1o MareMatvke it 9 «by kiacca.

[proxenvie 9. KaneHiapHo — TeMaTM4ecKHii IUIaH 1Mo MateMatvke i 9 « By knacca.
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JIMCT KOPPEKTUPOBKU

CooTtHecenne paboumx mnporpamm 7-9-x  KJaccoB MO  MpPEaMETy
«Marematuka: anredpa, reOMETpHUs, BEPOSTHOCTh U CTATUCTHKA» B COOTBETCTBUU
C TpeOOBaHUSIMM K  pe3yJdbTaTaM OCBOCHUS  (efepalibHOM  OCHOBHOM
o0pa3zoBaTeIbHOM MpOrpaMMBbl, TaK Kak B 3TUX KJaccax MpojospKaeTcs: pabora 1o
npenbiayei Bepcun GI'OC obuiero oOpazoBaHus.

YYET BOCIIMTATEJIbHOI'O ITOTEHIIMAJIA YPOKOB

Hcrnonp30oBaHne BOCIUTATEIBHBIX BO3MOXKHOCTEH OpraHM3allid ypoKa Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus MPENoaracT:

- Ilopmepkxanme wWHTEpeca K YYCHHUIO, K TMPOIECCY IO3HAHUS, AKTHBU3AINH
MO3HABATEILHOM JAEATETLHOCTH 00YUYaIOIINXCS.

- Bocriuranue co3HATENBbHON AUCIUIUIMHBI (YMEHHE YYUTENS MOKa3aTh BAKHOCTH
y4eOHO-TT03HABATEIPHON JEATEITLHOCTH, YICOHOH U TPYIOBOH AUCITUTUIAHBI).

- ®@opMHpOBaHMEC YMEHHWW W HaBBIKOB OpraHW3allMd YYaIIUMHCS CBOCH
NEATeTbHOCTH (OpraHu3alus CaMOCTOSITEILHON PabOThl ydamuxcs, COOJIOJICHHE
TEXHUKW O€30MacHOCTH WM TUTMCHHYECKHMX TIPaBHJI, CBA3aHHBIX C OCAHKOW U
opraHuzaiuen pabodero Mecra).

- Bocnurtanue KynbpTypel OOmIIeHUs (OpraHu3aius OOIICHUS Ha  YPOKeE,
(dbopMHUpOBaHUS yUYUTEIEM YMEHHH CIyIlaTh, BBICKA3bIBATh W apryMEHTHUPOBATH
CBOE MHCHUE).

- @opMHUpOBaHUE M PA3BUTHE OLIEHOYHBIX YMEHUU (KOMMEHTHPOBAHHUE OLIEHOK
yuuTenaeM, OOCYX JCHHE OICHOK C Yy4YalllUMHUCA, KOJUIEKTUBHOE OIICHHUBAHUE,
B3aMMOIIPOBEPKA U OLICHUBAHUE APYT JIPYyra yUalTUMUCH).

- BocnuraHue TyMaHHOCTH (XapakTep OTHOIICHHM «y4UTeNb — YUYCHHKY,
PEryIMpPOBaHNUE YUUTENEM OTHOIIEHUN MEXAY YUalUMUCH).

OnHOll W3 OCHOBHBIX II€JIe HM3y4YEHHUS] MAaTEMaTUKH SBISCTCS pPa3BUTHE
MBIIIJICHUSI, B TEPBYIO ouepeAb a0CTpakTHOro MbluieHuss. C TOYKH 3peHUs
BOCIIUTAHUSI TBOPYECKOM JIMYHOCTH OCOOEHHO BaXXHO, YTOOBI B CTPYKTYPY
MBIIIJICHUS. YYaIlIuXCs, KPOME aJTOPUTMHUYECKUX YMEHUN M HABBIKOB, KOTOPHIC
chopMyIHpPOBaHbI B CTAHIAAPTHBIX MpaBuiaxX, GopMylax v alropuTMax JeHCTBUH,
BOIIIA 3BPUCTHYECKHE MPUEMBI, KaK OOIIET0, TaK U KOHKPETHOTO XapakTepa. ITu
MpUEMBI, B YaCTHOCTH, (POPMUPYIOTCSI TIPU MTOUCKE PEIICHUS 3a/1a4 TOBBIIIEHHOTO
YPOBHS CJIOKHOCTH. B mporecce n3yueHuss MaTeMaTUKH Takke (GOPMHUPYIOTCS U
TaKW€ KadyecTBa MBINIJICHUS, KaK CHjJa W THOKOCTh, KOHCTPYKTHBHOCTH H
KpUTUYHOCTh. JIJIs ajmanTanmuu B COBPEMEHHOM HWH(GOPMAIIMIOHHOM OOIIECTBE
BOXHBIM  (akTOpoM  sBIseTCS  (OpMUPOBaHHME  MATEeMATHYECKOTO  CTHUIS
MBITIUICHUS, BKJIIOYAIOIIETO B ceOs WHAYKIWIO W ACAYKIMI0, O00OIICHUE u
KOHKpPETH3aIMIo, aHalu3 W CHUHTE3, KIACCHPUKANNIO W CUCTEMATH3aIUIO,
a0bCcTparupoBaHKe U aHAJIOTHUIO.

Ha YpoKax Mamemamuxu npeoycmompeno HCTIOJIb30BAHUE
BOCITUTATEIPHBIX ~ BO3MOXKHOCTEH  COJEpXaHUS  TEeMBI  4epe3  Toa0op
COOTBETCTBYIOIIMX 3a/1ad JJIsl penieHusi. BxitoueHne B ypoK WUTPOBBIX MPOIEIYP
JUTSL TIOJIIEP’KaHUST MOTUBAIMH OO0 YyYAIOIIMXCS K TIONy4YeHHIO 3HaHH. [IpuMmenenme
Ha YpOKE€ MHTEPAKTUBHBIX (POpM pabOThl ¢ OOYYAIOIIUMHUCS: WHTEIIEKTYaIbHbBIX
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UTp, CTUMYJIUPYIOIINX ITO3HABATEIbHYIO MOTUBALMIO 0Oyyatouuxcs. [Ipumenenue
rpynnoBoil paboThl WM paboThl B Mapax, KOTOpbIE ydaT oOOyYaromIuxcs
KOMaHJIHOM paboTe U B3aUMOJAECHCTBUIO C APYTUMH O0yUYaIOIIUMHUCS.
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[Ipu peanuzauuum ydeOHOro Kypca

((BCpO)ITHOCTB Hn CTaTUCTHKaA»

B

NEPEXOAHBIA MEepuoJl OBUI0O PEKOMEHJO0BAHO CKOPPEKTUPOBATH COJEpKAHHUE
y4e0HOr0 Kypca, TeMaTU4ecKue OJOKH WM IIaHUPYEMbIE MPEAMETHBIE PE3YJIbTaThl

OCBOCHHA

Kypca B

COOTBCTCTBUHU C

NPUWIOKEHHEM 2

UHCTPYKTHUBHO-

MeToau4ecKkoro muchkma «O mpenonaBaHuu yuyeOHOTO TpeameTa «MareMaTtuka» B
o01ieo0pa3oBaTeNbHbBIX Opranu3anusx benropoackoit obnactu B 2023-2024
y4eOHOM TOIY».

Ha3Banmue Kaace Coaep:xkanue o0yueHust IIpenmeTHbIe pe3yJibTaThI
paszea OCBOEHMS NPOrpaMMBbl
(Tembl) yue0HOro Kypca K KOHIY
00yueHust
IpencraBnenue | 7 knace | I[lpencraBnenue nanupix B | Yurars nndopmanuio,
AAHHBIX BUJIE TaOIHIL, JHarpamm, IpEJICTaBICHHYIO B TaOIUIaX,
rpadukoB. 3anoJHeHHE Ha JMarpaMMax,
TabJIUL, YTEHHE U IPEJICTaBIISTh JaHHBIE B BUJIE
IIOCTPOEHUE AUarpaMmm TabJIUL, CTPOUTD
(cTOnOUKOBBIX JIarpamMmsl (CTOJIOUKOBBIE
(cTonbuaThIX) U KPYroBbIX). | (cTo04YaTHIE) U KPYrOBBIE) IO
Urenue rpadukoB MaccHUBaM 3HAYEHUN.
peaIbHBIX OnuceiBath 1
npoueccoB. V3Bieuenue HUHTEPIPETUPOBATH
nH(popMalUY U3 AUarpaMMm | peajibHble YUCIIOBbIE TaHHBIE,
U Ta0JInL, UCIIOJIB30BAHUE U | NIPEJICTABIICHHbBIE
UHTEpIpeTalys JaHHBIX. B Ta0nMLax, Ha
IuarpaMmmax, rpadukax.
8 kmacc | IlpeacraBnenue nanHbix B | V3BinekaTh ¥ mpeoOpa3oBbIBATH
BH/JIC TAOJINII, TUATPAMM, nHpopMaInIo, MpeACTaBICHHYIO
rpauKoB. B BHJIC
Ta0IHIl, TUarpamm, rpaduKos,
IPEICTaBIIATh
JTAaHHbIE B BUJIE TAOJIMII,
JarpaMM, rpagukos.
9 kmacc | IlpeacraBnenue nanubix B | M3BiekaTs ¥ mpeoOpa3oBbIBAThH
BHJIC TAOJINII, TUATPAMM, nHpopMaIuio,
rpauKoB, UHTEpIpPETAlMsl | MPEACTABICHHYIO B
JaHHbIX. UTeHue u pa3JINYHbIX UCTOUHUKAX B
HOCTpOeHHE TabHulL, BUJIe TabJIMLl, AUarpamwm,
Jquarpamm, rpadukon rpauKoB, PEJICTABIATh
10 peabHbIM JJTaHHBIM. JTaHHbIE B BUJIE TAOJIUII,
JarpaMM, rpagukos.
OnucareqpHas 7 knace | OnucarenpHas cratuctuka: | Mcnons3zoBaTs mis
CTATHCTHKA. cpeaHee apu(METHYECKOe, | ONMUCAHUS JaHHBIX
PaccenBanne MeIMaHa, pa3Max, CTaTUCTUYECKUE
AAHHBIX HauOoJibIIee U XapaKTEPUCTHKU: CpEHEE
HauMEHbIIIEE 3HAYCHUS apudmeTHuecKoe, MelnaHa,
Ha0Opa YMCIIOBBIX JAaHHBIX. | HauOoJblIee U HAUMEHbIlIee
[Ipumepsl citydaliHOU 3HAYEHUs, pa3Max.
VU3MEHUYUBOCTH.
8 knace | M3mepenue paccenBaHus OnuceiBaTh JaHHBIE C

JaHHBIX. I[I/ICHepCI/IH n

MNOMOIIBIO CTATUCTHYCCKUX
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CTaHJAPTHOE OTKIIOHEHUE
YHCIIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

IIOKA3aTeJIe: CpeqHUX
3HA4YCHUHN U Mep
paccenBaHusl (pa3Mmax,
JCIIEPCUs U CTaHIapTHOE

OTKJIOHCHHE).
9 knace | M3mepenue paccenBaHus Hcnonb3oBath
naHHbIX. Jlucnepcus u onucarejabHble
CTaH/IapTHOE OTKJIIOHEHHE XapaKTEPUCTUKHU IS
YHCJIOBBIX HAOOPOB. MacCHBOB YHCJIOBbIX
Juarpamma paccenuBaHusl. JAHHBIX, B TOM UYHUCJIE
CpeIHUE 3HAUECHUS U MEPbI
paccerBaHusl.
Cayuaiinas 7 kaace | Cnyuaiinblii okcriepuMenT | MIMeTh mpencraBiieHue o
U3MEHYHUBOCTD. (omBIT) W CclTydaifHOE CIy4ailHON U3MEHYUBOCTH
BeposiTHOCTB M coObITHE. BeposTHOCTD U Ha [IpUMepax LeH,
4acrToTa ygactoTa. Ponp (¢u3nyeCKUX BETUYHH,
cJIy4aifHOr o MaJIOBEPOSITHBIX U AHTPOTIOMETPUUECKUX
coOBITHA MPAKTUYECKH IOCTOBEPHBIX | JJAHHBIX, HMETh
Cayuaiinbie COOBITHI B IPUPOJIC U B MPEICTABICHUE O
coonITHSA oOmiectBe. MoHeTa u CTaTUCTUYECKOU
WrpajgbHasi KOCTh B TEOPUU | YCTOWYUBOCTH.
BEpPOSITHOCTEM.
8 kimace | DneMeHTapHbIE COOBITHS HaxoauTp yacToThl

CIIy4aiiHOTO OIIBITA.
CrnydaifHple COOBITHS.
BepostHocTr coOBITHI.
OmBITEI C
PaBHOBO3MOKHBIMHU
3JIeMEHTAaPHBIMHU
COOBITHSIMH.

Crny4aiiabiii BIOOp. CBSI3b
MEXy MaJIOBEPOSITHBIMH H
MIPaKTUYECKH
JIOCTOBEPHBIMHU
COOBITHUSIMH B TIPUPOJIC,
0OILIIeCTBE U HAyKe.
[IpoTuBOTIOIOKHBIE
coObITHs. [lnarpamMmma
Oiinepa. O0beIMHEHNE U
MIEPECCUCHUE COOBITHIA.
HecoBmecTHbie

coObITus. Popmyrna
CJI0KEHHUSI BEPOSITHOCTEH.
YcaoBHas

BEpOSATHOCTH. [IpaBuio
ymHOxeHus. HezaBucumbie
coObrtus. [Ipencrasienue
SKCIIEPUMEHTA B BUJIE
nepeBa. Pernenue 3a1au Ha
HaXOKJIEHUE BEPOSTHOCTEHN
C IOMOILIBIO JIepeBa
CIIy4ailHOTO HKCIIEPUMEHTA,

YHCJIOBBIX 3HAUYCHUH U
YacTOThI COOBITUM, B TOM YHCJIE
10 pe3yyibTaTaM U3MEPEHUN U
HaOJIFOICHUH.

HaxoauTe BEpoSITHOCTH
CIIy4aiiHBIX COOBITHI B
OTIBITAX, 3Hasi BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITUH, B
TOM 4YHCJIE B OIIBITAX C
PaBHOBO3MOKHBIMU
3JI€MEHTAPHBIMHU

COOBITHSIMH.
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nuarpamm Disepa.

9 kiaacc

VYcnoBHas BEPOSATHOCTD.
[IpaBuiio yMHOXEHUS.
He3zaBucumbie COOBITHS.
[IpencraBnenue
JKCIIEPUMEHTA B BUJIE
Jepesa. Pemenue 3agau Ha
Hax0JACHUE BEPOATHOCTEN
C TIOMOIIIBIO JIepeBa
CIIy4aiiHOTO HKCIIEPUMEHTA,
nuarpamm Disepa.

Haxoaute 94acToThI
3HAYEHUH ¥ YaCTOTHI
COOBITHS, B TOM YHCIIC
MOJIb3YACh PE3yJIbTaTaMHU
MPOBEAEHHBIX U3MEPEHUN U
HaOJIIOICHUI.

MHoxecTBa

8 kiacce

MHo0ecTBO, PIIEMEHT
MHOECTBA,
ITIOIMHOKECTBO.
Omnepanuu Haj
MHOXECTBaAMM.
00BeTMHEHHE,
TepeceveHue,
nononaHenne. CBoMcTBa
ornepanuii Hajq
MHOXECTBAMU.
MepEeMEeCTUTEIBHOE,
coueTaTejabHoOE,
pacrpenenuTeabHoe,
BKJTFOUCHHS.
Hcnonn3oBanme
rpaduIecKoro
MIPE/ICTABJICHUS
MHO>KECTB JUIS1 OITMCAHMS
peaIbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH
3a1a4.

OnepupoBaTh MOHITHSIMU:
MHOECTBO,
MOJMHOKECTBO, BBITIOJIHSTh
oTiepanuu

HaJl MHOXKECTBaMHU:
o0BbeIMHEHHE,
nepecedeHue, TOMOJHEHUE,
MIEPEYUCIIATH AIIEMEHTHI
MHOJKECTB, TPUMECHSTH
CBOIMCTBa MHOYECTB.

BBenenue B
Teopuio rpados

7 Kjacce

I'pad, BepmunHa, pedpo.
Crenenpb BepmmHbl. Yucno
pé6ep u cymmapHas
CTETEHb

BepiuuH. [Ipencrasnenue o
cBs3HOCTH rpada. Llenu u
ukisl. [Tytu B rpadax.
O6xo0x rpada (sitnepos
yTh).

[IpencraBnenue 06
OpUEHTUPOBaHHOM Tpade.
Pemienue 3a1a4 ¢ NOMOIIBIO

rpagoB.

8 kiaacce

HepeBo. CoiicTBa
JIEPEBbEB: €INHCTBEHHOCTD
MyTH,

CYILIECTBOBAHUE BUCAUYEH
BEPUINHBI, CBSI3b MEK]TY
YHUCJIOM BEPIUIUH U YHCIIOM
pédep. IlpaBuio

Hcnonb3oBatk rpaguueckue
MOJEJIN: IEPEBO CIIy4alHOTO
JKCIIEPUMEHTA,

auarpammel Diiepa,
YUCIIOBAs IpsMasl.
Hcnonb3oBate rpadguueckoe
IIPEACTABICHUE MHOKECTB U
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yYMHOKeHUs. Pemenue
3a/1a4 C IOMOIIBIO

rpados.

CBsI3€l MEXKy HUMU

JUIs. OITUCAaHMsI POLIECCOB U
ABJICHUH, B TOM YUCJIE NIPU
pEeLlIeHnN 3a7a4 U3 Ipyrux
y4eOHBIX PEAMETOB U KypCOB.

DJIeMEeHTBbI 9 kaace | [lepecranoBku u Pemars 3amaun
KOMOUHATOPUKH daxropuan. Coueranus u Opranu3oBaHHBIM TIEpeOOPOM
YHUCJIO COYETaHUM. BAPUAHTOB, a
Tpeyrosnbauk ITackans. Takxe ¢ UCIIO0Ib30BAHNEM
Pewenne 3anau ¢ KOMOMHATOPHBIX [TPaBUII U
UCII0JIb30BAHUEM METO/IOB.
KOMOWHATOPHUKU.
I'eomerpuueckas | 9 knace | I'eomerpuyeckas
BEpPOSITHOCTH BEPOSITHOCTb.
CnyyaitHblii BEIOOD TOUKH
U3 QUTYpHI Ha TJIOCKOCTH,
U3 OTpe3Ka U U3 Iyr'u
OKPY>KHOCTH.
HUcnbrranus 9 kaacc | Mcneitanue. Yenex u Haxonnte BeposTHOCTH
Bepnyanu Heynava. Cepusi HCIIBITAHUHN | CTy4ailHBIX COOBITUH B
710 TIEPBOTO M3YYEHHBIX OTBITaX,
ycnexa. CepHsi UCTIBITAHUN | B TOM YHUCJIE B OTIBITaX C
bepuymnu. BepositHocT PaBHOBO3MOKHBIMU
coObITHIi B cepuu 3J€MEHTapHBIMU
UCIIBITAaHUI COOBITHSIMHU, B CEPUSIX
bepnynnu. WCTIBITAHUH IO TIEPBOTO
ycrexa, B Cepusx
vcnblTaHui bepHymim
Cayuaiinast 9 kaace | CnydaiiHasi BeIMYHMHA U NmeTts npencraBieHue o
BeJMYMHA pacnpezneneHue CIy4ailHO! BEJIMYHHE U O
BEpPOSTHOCTEM. pacupeneneHun BEposATHOCTEM.
Maremaruueckoe HNmets npeacraBiaeHue o
0’KMJIaHHE U TUCIIEPCUSL. 3aKOHE OOJIBIINX YMCEN KaK
[Tpumepsl 0 MPOSIBJICHUH 3aKOHOMEPHOCTHU
MaTeMaTU4eCKOTro B

0’KHJaHMS KaK
TEOPETUYECKOIO CPETHETO
3HAYEHUS BEIUYUHBL.
Maremartuueckoe
0’KHJaHUE U

JUCIIEPCHS CIIy4alHOU
BEJIMYMHBI «UHUCIIO YCIIEXOB
B CEPHUH UCIIBITAHUI
bepuymm.

ITonATHE O 3aKOHE
00JIBIINX YHCEIL.
H3mepenne BeposTHOCTEN ¢
[IOMOILBIO 4acTOT. Poiib 1
3Ha4YeHHE 3aKOHA OOJIBIINX
quCell B

pUpPOJIe U OOIIECTBE.

C1y4ailHOM U3MEHYHUBOCTH U
0 POJIH 3aKOHA OOJIBIITUX
YKCeJ B IPUPOJIC U OOIIIECTBE.
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