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MHNOACHUTEJIBHAS 3AIINCKA.

PaGouass mporpamma yuyeOHOro Kypca IO MaTeMartwke misg 5-9 KiaccoB
pa3paboTaHa B COOTBETCTBHUH C:

-OenepalibHBIM  TOCYJAPCTBEHHBIM 00Pa30BaTENIbHBIM CTAHJIAPTOM OCHOBHOTO
o0miero obpazoBaHusi Ha OCHOBE aBTOpckoW mporpammel A.I'. Mepsnska, B.b.
[Tononckoro, M.C. Skup, E. B. byuko «MaremaTtuka. 5-9 knacce». M. :Benrana-
['pad

-OenepanbapiM  3ak0oHOM «O0 oOpazoBanuu B Poccuiickoit ®enepanum» OT
29.12.2012 Neo273-D3;

- IlpumepHoli OCHOBHOW 0Opa3oBaTEIBbHON MPOTPAaMMOM OCHOBHOI'O OOIIEro
oOpazoBanus (omoOpeHa pemieHueM (eaepasbHOr0  y4eOHO-METOUIECKOTO
oO0beMHEeHUsT 1o oO0meMy obOpa3zoBanuto (mpoTokosn ot 8 ampens 2015 roga
Nel/15));

- YueOnbiM mwiianoM MBOY «Cpennsist o61eo0pazoBaTenbHas 1mkosa Ne8y;

- (peepanbHBIM MepeyHEM YUEOHUKOB.

MecTo yueOHOro npeamMera B yueOHOM ILJIaHE
Ha usydyenue matematukn B 5-9 kmaccax B8 MBOY COIIl Ne§ otBomuTcs
CIIEAYIONIEE KOJTUYECTBO YACOB:

5 kiace - 5 yacoB B Hefenmo (S yacoB X 34 wenenu= 170 gacoB B rox)

6 Kiacc - 6 yacoB B Hezento (5 yacoB X 34 neaenu= 170 yacoB B 1ox)

7 xnacc: anredpa- 4 yaca B Henento (4 yaca x 34 veagenu= 136 yaca B ron);

7 kiacc: reomeTpust — 2 yaca B Henento (2 yaca x 34 Henenu= 68 4acoB B rO)
8 kiacc: anredpa - 3 gyaca B Henento (3 yaca x 34 venenu= 102 gaca B ron);

8 Kkyacc: reomeTpus — 2 yaca B Henelnto (2 yaca X 34 Hegenu= 68 4acoB B rof)
9 kiacc: anrebpa - 3 yaca B Hepento (3 vaca x 33 Hepenu= 99 yacoB B roj);

9 knacc: reomeTpus — 3 yaca B Hejeuto (3 yaca x 33 Henenu= 99 4yacoB B 1oj)

Hroro: 912 yacos.

YyeOHMKH, pealn3yIolIne MPorpaMMmy:
1) A.I'. Mepansik, B.b. Tlomonckuit, M.C. Slkup. MaremaTtuka . 5 kmacc.M.
:Benrana-I"pad
2) A.T'. Mepsnsk, B.B. TTononckwuit, M.C. Skup. Maremartuka . 6 kinacc. M.
:Benrana-I"pad
3) A.l'. Mep3isik, B.b. TTonouckwuii, M.C. Skup. Anrebpa . 7 kinacc. M.
:Benrana-I"pad



4) A.I'. Mep3aisk, B.B. TTononckuii, M.C. SAxup. Anredpa . 8 kiacc. M.
:Benrana - I'pad

5) A.I'. Mepsisk, B.B. [Tonouckuii, M.C. Sxup. Airedpa . 9 kinacc. M.
:Benrana - I'pad

6) A.I'. Mepsisik, B.B. I[Tonouckuii, M.C. Sxup. ['eomerpus . 7 kinacc. M.
:Benrana - I'pad

7) A.T'. Mep3insk, B.B. I[Tonouckuii, M.C. Sxup. ['eomerpus . 8 kimacc. M.
:Benrana - I'pad

8) A.I'. Mep3isik, B.b. ITonouckuii, M.C. SAxup. ['eomerpus . 9 kimacc. M.
:Benrana - I'pad

HeJISIMH n 3aJjadaMid HU3YYCHHA MaTEeMaTUKH B OCHOBHOM IIIKOJIE
ABJAIOTCH:

* pa3BUTHE JIOTHYECKOTO W KPUTHYCCKOTO MBINIJICHUS, KYJIBTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY;

* (GopMHpOBaHHWE Y VYAIIUXCA WHTEIUICKTYaIbHOW YECTHOCTH U
OOBEKTHBHOCTH, CIOCOOHOCTH K IPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX U3 OOBIIEHHOTO OTIbITA;

* BOCIHUTAHUE KAYeCTB JIMYHOCTH, OOECMEUYMBAIOIIUX COLUAIBHYIO
MOOHMIIBHOCTB, CHIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS;

* (opmupoBaHHEe KaueCTB MBIIUICHUS, HEOOXOIUMBIX JUIS ajanTaldd B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE WHTEpECa K MaTeMaTHUYE€CKOMY TBOPYECTBY U MaTEMaTUYECKHUX
CIIOCOOHOCTEI;

* (opmupoBaHHWE TPEACTABICHWA O  MaTeMaTHKe KaK  YacTH
OOIIEYeIOBEYECKONH KYNbTYpPhl, O 3HAYUMOCTH MaTEMAaTHKA B Pa3BUTHH
UBWIM3ALMA U COBPEMEHHOT'O OOIIIECTBA;

* pa3BUTHE MPEICTABICHUN O MaTeMaTHKe Kak (hopMe OMHCaHHUS U METOJE
MO3HAHUS  JACHUCTBUTEIBHOCTH, CO3MaHWE  YCIOBHA IS  TIPHUOOPETCHUS
MEePBOHAYAIILHOTO OMbITA MATEMAaTUYECKOTO MOJICIIUPOBAHUS;

* (opmupoBaHue OOMHMX CHOCOOOB HHTEIJICKTYAIbHOU JESTEIHHOCTH,
XapaKTEePHBIX I MaTeMaTUKU W SIBJISIIONIMXCS OCHOBOW TTO3HABATEIHHOU
KyJIbTYPBI, 3HAUMUMOW JUISI Pa3IUYHBIX Ccdep UETOBEUYECKOW eATeTbHOCTH,

* OBJIaJICHUE MATEMaTHUYECKUMU 3HAHUSIMU U YMEHHUSAMHU, HEOOXOIUMBIMU
JUTSL IPOJIOJKEHUSI OOYUYEHUs B CTapIlei IIKOJIE WIIM UHBIX 0011e00pa30BaTeIbHbIX
YUPEKICHUAX, U3YYEHUS CMEXKHBIX AUCUUILIMH, NPUMEHEHUS B IOBCEAHEBHOMU
KU3HU;

* co3naHue (pyHIaMeHTa i MaTeMaTHYeCKOro pa3BUTHS, (OPMUPOBAHUS
MEXaHU3MOB MBILIJIEHUS, XapaKTEPHBIX JJII MATEMAaTHUECKON AESTEIbHOCTH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPEJMETA.

N3yyenne wmaTeMaTMKU B OCHOBHOM IIIKOJIE JIa€T  BO3MOXHOCTD
OOy4YaroIIMMCs JOCTUYD CIEAYIOUIUX Pe3yIbTaTOB Pa3BUTHUSA:

B IMYHOCTHOM HANIPABJICHUM:

1) yMeHHE SICHO, TOYHO, T'PAaMOTHO H3JaraTh CBOM MBICIH B YCTHOH H
MUCbMEHHOM peuYd, TOHUMATh CMBICT T[IOCTABJICHHON 3a7a4d, BBICTPAUBATH
apryMEeHTaI1I0, PUBOJIUTh MPUMEPHI U KOHTPIIPUMEPHI;

2) KpUTHYHOCTh ~ MBIIUICHUS,  yYMECHHE  paclo3HaBaThb  JIOTHYCCKH
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (paKTa;

3) mpejcTaBiIcHHE O MaTEeMAaTHYECKOW HayKe Kak cdepe YeIOBEYeCKOi
NEeATEIbHOCTH, 00 3Tamax €€ pa3BUTHs, O €€ 3HAYUMOCTH JUIsl pa3BUTHUSA
MBUJTU3AIINH;

4) XpeaTUBHOCTh MBIILICHHS, HHUIIHATHBA, HAXOTYMBOCTh, AKTUBHOCTH TPH
pEeLIEHUH MaTEMaTUYECKUX 3a]1a4;

5) yMeHHEe  KOHTPOJMPOBAaTH  MPOLECC M pe3yJbTaT  y4cOHOM
MaTeMaTUYECKON JIEATEIIbHOCTH;

6) CIOCOOHOCTh K SMOIIMOHAJIBLHOMY  BOCIPHUATHIO MaTeMaTHUYSCKUX
00BEKTOB, 3aJ1a4, pEIICHUH, pacCyKICHHUI;

7)BOCIIUTAHUE POCCUICKON TPaKJAHCKOM HWIECHTUYHOCTU: MATPUOTU3MA,
yBaxkeHus: kK OTedyecTBy, OCO3HaHMUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOM HAaYKH;

8)OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH
oOydJarommxcsi K CaMOpPa3BUTHUIO U CaMOOOpPA30BAaHUIO HAa OCHOBE MOTHBAIUU K
OOyYEHHIO U TIO3HAHUIO;

9)oco3HaHHBIN BBIOOP H IOCTPOCHUE MaJIbHEHINCH WHAWMBUIYATbHOU
TpaekTOpu 0Opa3oBaHUs Ha 0a3e OPHUEHTHUPOBKHM B Mupe npodeccuii u
poEeCCHOHANIBHBIX TPEANOYTEeHUI ¢ Y4€TOM YCTOMYMBBIX TMO3HABATEIHHBIX
WHTEPECOB, a TAKKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPY-
1y, Pa3BUTHE OIbITA YYACTHUS B COUUAIBHO 3HAYMMOM TPY/IE;

10)ymeHne  KOHTpPOJIUPOBATH TpolleCC H  pe3yidbTaT y4yeOHOW U
MaTeMaTUYECKON JIEATEIbHOCTH;

11)KpUTUYHOCTH MBIILICHUS, THUIIUATUBA, HAXOIUUBOCTh, AKTUBHOCTh TIPHU
pelIeHUN TeOMETPUUECKUX 3a/1a4;

B MeTalnpeIMeTHOM HANPABJICHNH:

1) mepBOHaAYaJIbHBIC MPEICTABICHUS 00 UICSX H O METOAaX MAaTEMAaTHKHU KaK
00 YHUBEpCAIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJCTBE MOACIUPOBAHUS SIBICHUM
Y TIPOLIECCOB;

2) yMEHHE BHJETh MATEMAaTHYECKYIO 3a/Jady B KOHTEKCTE MPOOJIEMHON
CUTYyalluu B IPYTUX JUCLUUIUIMHAX, B OKPYXKAIOIIEH KU3HU,

3) yMeHHE  HAaXOOUTh B  PA3JUYHBIX HCTOYHHKAX  HMH(OPMAIIHIO,
HEOOXOMUMYIO [IJISl PEUICHUST MAaTEeMaTHYECKUX MPOOJieM, U TPEJCTaBIsATh €€ B



HNOHATHON (hopMe; MPUHUMATh PELICHHE B YCIOBHUSX HEMOJIHONW M H30BITOYHOM,
TOYHON U BEPOSITHOCTHON MHGOpMALINH;

4) yMeHUEe TOHMMAaTh M  HCIIOJb30BaTh MaTEMAaTHYCCKHE CPEICTBA
HarISIHOCTH (TpaduKH, 1UarpamMmbl, TaOJIUIIbI, CXEMBbI U Jp.) JUIsl WILTIOCTPAIUH,
WHTEPIIPETAlUN, ApTyMEHTALINH;

5) yMeHHEe BBIIBUTATh THIIOTE3bI MPU PEIICHUH YYCOHBIX 337a4 U TIOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

6) yMeHHe TPUMCHSTh HWHIYKTUBHBIC WM JICIYKTUBHBIC  CIIOCOOBI
paccyXJeHUM, BUAETh PA3IUYHbIE CTPATETUH PEIICHUS 3a/1a4;

7) MOHMMAaHUE CYNIHOCTH aNTOPUTMHUYECKUX TNPEANHUCAHUN U YMCHHE
JEHCTBOBATh B COOTBETCTBUU C NIPEIJIOKEHHBIM aJITOPUTMOM,;

8) yMeHHEe CaMOCTOSATENBHO CTaBUTh IIEJIM, BBHIOMpPATh W CO37aBaTh
ITOPUTMBI JJIsI pEIIEHUS] y4eOHBIX MaTEMaTUYECKHUX MPOOIeM;

9) yMeHue TJIaHUPOBATh U OCYIIECTBIISITH JEATEIbHOCTh, HAITPABICHHYIO Ha
peluIeHue 3a1a4 UCCIIe0BaTeIbCKOr0 XapakTepa;

10)yMeHne caMOCTOATEIBHO ONPENETATh LEIN CBOET0 00y4YeHUs], CTaBUTh U
dbopmyaupoBath 1 ceOsl HOBbIE 33a/1au B yu&€0e, pa3BUBaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIBHOM IE€ATEIIBHOCTH;

11)ymeHue COOTHOCUTH CBOW JIEUCTBUS C IJIAHUPYEMBIMU pPE3yJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIESITEIIBHOCTH B IPOLECCE JTOCTHKECHHMS
pe3ynbTara, OnpeaeisaTh CIocOObl NEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUHU C U3MEHSIOIICUCS
CUTyaluen;

12)ymeHne ompenenarh MOHSATHUS, CO3JaBaTh OOOOIECHMS, yCTaHABJIMBATH
aHaJOTUM, KJIACCU(PUIIUPOBATH, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPHUH IJIs1 KllacCu(puKanuu;

13)ycranaBiauBaTh MIPUYNHHO-CJIEICTBEHHbIE CBsI3H, IPOBOJUTH
JI0Ka3aTeJIbHOE PacCyXJIEHHE, YMO3aKIoueHne (MHIYKTUBHOE, AEAYKTUBHOE U 10
aHAJIOTUH) U JIETIaTh BHIBO/IBI;

14)ymeHne WUTIOCTPUPOBATh HW3YYEHHBIE TIOHSITHS W CBOMCTBAa (QUTryp,
OMPOBEPraTh HEBEPHBIE YTBEPKICHMUS;

15)kOMIIETEHTHOCT, B 00JIACTM  MCIOJB30BaHUS ~ MHGPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

16)nepBoHavanbHbIe MPEACTaBICHUS 00 UIEAX U O METOAaX T€OMETPUH Kak
00 YHUBEpCAIbHOM SI3bIKE€ HAYKH M TEXHHUKH, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUI
Y TIPOLIECCOB;

17)ymenne BHIETh T€OMETPUYECKYIO 3aJadyy B KOHTEKCTE MpPOOIeMHOM
CUTYyallMU B IPYTUX JTUCHUIUIMHAX, B OKPYKAIOIIEH KU3HMU;

18)ymenne HaXoOuTh B  pa3IMYHBIX HMCTOYHUKAX  HH(}oOpmauuio,
HEOOXOUMYIO JUISl PEIICHUS MaTeMaTU4YeCKuX MpoOseM, U MPEeACTaBlsATh €€ B
MOHATHOW (popMe, MPUHUMATH PEIICHUE B YCIOBUAX HEMOJHON WM U30BITOYHOM,
TOYHOUW WJIM BEPOSATHOCTHOM MH(OPMAIINH;

19)ymeHne mnoOHMMaTh W HUCIOJIB30BaTh MaTeMaTUYECKHE CpEICTBa
HarIsiAHOCTH  (YepTeXkd, TaOJMIbl, CXeMbl W JAp.) Uil WUIIOCTpaluu,



WHTEPIIPETALNN, APTyMEHTALINH;
20)ymeHHEe BBIIBUraTb THUIOTE3bl IPH PEIICHUU 33Jayd U TIOHMMATh
HEOOXOMMOCTb UX ITPOBEPKH.

B pe3yabTaTe u3ydyeHHsi Y4eOHOro mpeamera « MareMaTHkKa» Yy
odyvamomuxcss OyayT cGopMHPOBAHBI peryJsiTUBHbIe, MO3HABATeJbHbIE,
KOMMYHUKATUBHBbIE, TMYHOCTHBIE Y'Y /1.

Perynstusnsie YV /I:

* CAMOCTOSITENIbHO OOHapykuBaTh H (HOpPMyIHpOBaTh yueOHYI0 mpoOieMy,
onpenenars uenb Y /Jl;

* BBIIBUTATh BEPCHUU PEIICHHs MPOOJIEMbI, 0OCO3HaBaTh (M HMHTEPIPETHUPOBATH B
cily4ae He0OXOJIMMOCTH) KOHEUHBIN pe3ynbTaT, BRIOMPATh CPEICTBA JOCTHIKEHUS IIETH
U3 TIPEJIOKEHHBIX, & TAKKE UCKATh UX CAMOCTOATEIHHO;

* COCTaBIIATh (MHAMBUAYAIbHO WM B TPYIMIE) IUIAH pEIICHUS MPOOJIEMBI
(BBITIOJIHEHUS TIPOCKTA);

* pa0oTasi O IUIaHy, CBEPSTb CBOM AEMCTBUS C LEIbIO U MPU HEOOXOAUMOCTH
UCTIPABIISATH OIMTUOKU CAMOCTOSITEITLHO (B TOM YHCIIE M KOPPEKTUPOBATH TIJIaH);

*B JMAJIOTE€ C YYUTEIEM COBEPIICHCTBOBATH CAaMOCTOSTENBHO BBIOPAHHBIC
KPUTEPUU OIICHKH.

.

[To3naBarenbnabie Y VY /I:

* MIPOBOUTH HAOIOICHNE U KCTIEPUMEHT MO PyKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBJIATH PACHIMPEHHBI MOUCK WH(OPMAILIMU C UCTIOIH30BAHUEM PECYPCOB
oubimorek u utepHera;

* OCYHIECTBIIATh BBIOOp HamOosiee A(PGEeKTUBHBIX CHOCOOOB pelieHus 3a7ad B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBUH;

* aHAIM3UPOBATh, CPABHUBATH, KJIaCCU(PUIIMPOBATH U 00001IaTh (PAKTHI U SBJICHHUS;

*  JaBaTh OINPE/CIICHHUS MTOHATHSM.

KommyHnukatusasie YV /I:

* CAMOCTOSITEJIbHO ~ OpPraHM30BBIBATH Y4YEOHOE B3aUMOJEHUCTBUE B  IpyIIe
(ompenensaTh 00IIKE 1IeNId, J0rOBapUBATHCS APYT C IPYTOM U T. 11.);

* B JUCKYCCUHU YMETh BBIIBUHYTH aPTYMEHTBI 1 KOHTPAPI'YMEHTHI;

* YUUTHCS KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH
OIIMOOYHOCTh CBOET0 MHEHHUS U KOPPEKTUPOBATH €T0;

* IOHMMAs TMO3UIIMIO APYroro, pa3jinyaTh B €ro pedyH: MHEHHE (TOUKY 3pEHUs),
JI0KAa3aTeNIbCTBO (apryMeHThl), (akThl (TUIIOTE3bl, aKCUOMBI, TEOPHH).

B IPC€IMETHOM HAIIPABJICHUM:

® OCO3HAHUC 3HAYCHUA MAaTCMAaTHUKHN OJIA HOBCCI[HCBHOﬁ ZKHN3HH YCJIOBCKA,



® IPE/ICTABJICHUS O MAaTEMATHUECKON HayKe Kak cepe MaTeMaTHUeCKON
JESTeIbHOCTH, 00 ATanax e€ pa3BUTHsA, O €€ 3HAYMMOCTH JJISl Pa3BUTHS
LUBUIIN3ALINY;

e yMeHHus paboTaTh C MAaTEMAaTHYECKUM TEKCTOM (CTPYKTYypUPOBAHHE,
U3BIICYCHHE HEOOX0IMMOM HH(OPMALINK), TOYHO U TPAMOTHO BBIPAXKATh
CBOM MBICIIM B YCTHOW U MUCbMEHHOW PEYH, TPUMEHSA MATEMATHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, UCIIOJIb30BATh PA3JINYHBIE SI3BIKH
MaTEMaTUKH (CJIOBECHBIN, CHMBOJIMYECKUMN, Tpapuueckuii), pa3BUTHUS
CIIOCOOHOCTH OOOCHOBBIBAThH CYKJICHHUS, POBOJIUTH KIACCU(PUKALINIO;

e BJajcHUS 0A30BBIM MOHATUWHBIM aNllapaTOM: UMETh MPEJCTABICHUE O
qucie, 1podu, MPOLEHTax, 00 OCHOBHBIX FTEOMETPUUECKUX O0BEKTaX
(TOuka, mpsiMasi, JTOMaHasl, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT,
OKPYKHOCTB, 11ap, chepa u 1p.), GopMUpOBaHUs MPEICTABICHUHN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbBHOM MUPE U PA3THYHBIX
crnoco0ax MX U3y4YEeHHUS;

¢ [IPAKTHUYCCKH 3HAYMMBIC MATCMAaTHIYCCKNEC YMCHUS U HABBIKH, X
IMPUMCHCHHUC K PCHICHUIO MATCMATHYCCKUX U HCMATCMATHYCCKUX 3a/1a,
IIpcaIojiaratomumue YyMCHHA:

¢ BLIIIOJIHATH BBIYUCIICHUS C HATYPaJIbHBIMH YUCJIAMH, OOBIKHOBECHHBIMHU H
ACCATUYHBIMHA I[pO6$IMI/I IMOJIOKUTCIIbHBIMA U OTPHULATCIIbBHBIMU YU CJIAMU

® pellaTh TEKCTOBBIE 33J1a4l apUPMETHIECKUM CITIOCOOOM U C IIOMOIIbIO
YpPaBHECHUH;

e 1300paxkath PUTyphl HA TUIOCKOCTH;

® ICIOJIb30BaTh FT€OMETPUYCCKUIN «S3BIK» JIJIs1 ONUCAHUS IPEAMETOB
OKPYXKaroIIero Mupa;

® U3MEPSATH IAJIUHBI OTPE3KOB, BEJIMUMHBI YTIIOB, BHIYUCISATH TUIOIAN U
00BEMBI PUTYp

® pacrno3HaBaTh U U300paKaTh PaBHbIE U CHMMETPUYHBIE (PUTYPBI;

® TIPOBOJUTH HECJIOMKHBIE MPAKTUYECKUE BBIUNCIEHUS C IPOLEHTAMH,
UCITOJIB30BATh PUKUIKY U OLICHKY;

® BBINOJHATH HEOOXOAUMbIE U3MEPEHUS;

® 1CIO0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JJIsl 3alIMCH OOIINX YTBEPKICHUM,
dbopmy1, BeIpaKeHUH, ypaBHEHUN;

® CTPOUTH HA KOOPJAMHATHOM IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpJIMHATaM,
ONPENENATh KOOPANHATHI TOUEK;

® YWTATh M UCIIOJIB30BATh HH(OPMALINIO, TPEICTABICHHYIO B BUJIE TAOIHIIbI,
JIyarpaMMsbl (CTOJIOUATOM WM KPYroBoi), B rpaduuecKoM BUJIE;

® pelaTh NpocTelive KOMOMHATOPHBIE 3a]a4K Tepe0opOM BO3ZMOKHBIX
BapUaHTOB.



BbinmyckHMK HAYYUTCS B 5-6 Kiaccax:
JJIeMEHThI TEOPUM MHOKECTB M1 MATEMATHYECKOM JIOTUKHU:

o OnepupoBatb Ha  0a30BOM  YpPOBHE  IOHSTUSAMH:
MHO>KECTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO, TPUHAIIICKHOCTD;

o 3a/1aBaTh MHOKECTBA NIEPEUYUCIICHUEM UX AJIEMEHTOB;

o HaxOJUTh MepeceueHre, 00beAUHEHUE, TOJJMHOKECTBO B

IMPOCTEHIINX CUTYaIIHUIX.
B noBceaHeBHOI JKM3HU M IPU M3YyYe€HUH APYTUX MPeIMETOB:
® pPacro3HaBaTh JOTUUECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI
Yucaa.

e OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMU: HATypajlbHOE YHUCIIO,
1[EJI0€ YUCJI0, OOBIKHOBEHHAs APOOb, JeCATUYHAS JApOoOb, CMEIIaHHOE YHUCIIO,
palMoOHaIbHOE YHUCJIO;

® 1CIO0JIb30BaTh CBOMCTBA YMCEJ U MpaBUJIa ICUCTBUI TIPH BHIMIOJIHEHUH
BBIUMCIICHUH;

® CMHOJIb30BaTh TMPU3HAKKA Jeaumoctd Ha 2, 5, 3, 9, 10 mnpu
BBITIOJTHEHUU BBIYMCIICHUM U PEILIEHUH HECIIOKHBIX 3a]1a4;

® BBHINIOJHATH OKPYIJICHWE PAlMOHAJIBHBIX YHUCET B COOTBETCTBUM C
MpaBUJIaMH;

® CpaBHUBATH PAIIMOHATIBHBIC YHCIIA.

B noBceHeBHOM KU3HU ¥ IPY U3YYE€HHUM JPYTUX NPEIMETOB:

® OIICHMBATh PE3yJbTaThl BBIUMCICHUW TPU PEHICHUH MNPAKTUYECKUX
3a7a4;

® BBHITIOJHATH CPABHEHUE YUCET B PEATTbHBIX CUTYAIUSX;

® COCTaBJIAITh YHWCJOBBIE BBIPAKEHUS MPU PEHICHUH MPAKTUYCCKUX
3a/1a4 ¥ 337249 U3 APYTuX y4eOHBIX MPEIMETOB

YpaBHeHUS U HEPABEHCTBA.

e OrnepupoBarh Ha 0a30BOM YPOBHE IMOHATHSAMHU: PABEHCTBO, YHUCIOBOC
PaBEHCTBO, YpaBHEHUE, MPOBEPSATH CIPaBEIJIUBOCTh UYHMCIOBBIX PABEHCTB U
HEPABEHCTB;

CrarucTuka ¥ TeOpusi BEepOATHOCTEM.

e [IpencraBiarh JaHHBIC B BUJIC TaOIUII, AUArpaMM, TpauKoB;

e uutath WHPOPMANHIO, TMPEACTABICHHYIO B BHJEC  TaOJUIIbI,
JTuarpaMmbl, Tpaduka.

TexcToBBIE 3a7a4H.

e Pemiath HECIOXHBIE CIOKETHBIE 3a7ayd pa3HbIX THUIIOB Ha BCE
apupMeTHIYECKUE ICUCTBUS,

® CTpPOUTh CXEMAaTHYECKHM 4YepTEX WIM JPYryl0 KpPaTKyl 3amuch
(Tabmuia, cxeMa, PUCYHOK) Kak MOJENb TEKCTa 3ajladyd, B KOTOPOW JaHbI
3HAYEHMUS] TPONKH B3aMMOCBS3aHHBIX BEJIMYMH, C IEIbIO IOMCKA PEIICHUS
3aJ1a4u;



® OCYWIECTBIATh CIOCOO TOMCKAa pEIIeHus 3aJadd, B KOTOPOM
paccyXJeHHE CTPOUTCA OT YCIOBHUS K TPEOOBAHMIO, NMPHU IOUCKE PELICHUS
3aJa4, WIK OT TPEOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH IIPOLIECCA PELICHUS 3a]a4H;

® BBIJIEIATH ATANbl PELICHUS 3a1a4H;

® UHTEPIPETUPOBATh  BBIYMCIUTENIbHBIE  pPE3yJbTaTbl B  3ajJade,
MICCJIEIOBATH ITOJYYEHHOE PEIICHUE 3a/1a4H;

® 3HaTh PA3JIMYUE CKOPOCTEN 0OBEKTA B CTOSIYEH BOJE, MPOTUB TEUECHUS
U 110 TEYEHUIO PEKH;

e pelIaTh 33J1a4d Ha HAX0XK/ICHHE YaCTH YHCIIA U YKUCIIA [0 €ro YacTu;

e pemarh 3aJayd  pa3HbIX TUNOB (Ha paboTy, Ha TOKYNKH, Ha
JBUKEHHE), CBS3BIBAIOUIMX TPU BEJIUYMHBI, BBIIEIATH 3THU BEJIMYUHBI U
OTHOULIEHUS MEXIY HUMU;

® HaXOJUTh MPOLEHT OT YMCJIA, YUCJIO IO IPOLEHTY OT HETO, HAXONUTh
MPOLIEHTHOE CHUYKEHUE WIIU MTPOLIEHTHOE NMOBBIIICHUE BEJIMYUHBI,

® pelIaTh HECIOKHBIE JIOTHYECKHE 337]a4l METOJOM PACCYKICHUM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX NMPeAMeTOB:

® BBIBUIATh THUIOTE3bl O BO3MOXHBIX IPEIACIbHBIX 3HAYEHUSX

YKCIIOBOTO OTBETA 3a/1a4H (J€1aTh MPUKUAKY)
I'eomerpuueckue purypsol.

e OmnepupoBath Ha 0a30BOM YpOBHE MOHATUAMU: (PUrypa Ha MIIOCKOCTU
U TeJIO B NPOCTPAHCTBE, TOYKA, OTPE30K, MpsAMas, Jyd, JIOMaHas, Yyrod,
MHOTOYTOJBHUK, TPEYrOJbHUK M YETBIPEXYTOJIbHUK, MPSAMOYTOJIbHUK U
KBaJpaT, OKPYKHOCTb U KPYT, IPSAMOYTOJbHBINA Mapaienenunes, Kyo, map.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHX NPeIMETOB:

® pelaTh NPAKTUYECKUE 3aJ]a4d C IPUMEHEHUEM MPOCTEUIINX CBOWCTB
buryp.

N3mepeHust M BHIYUCICHHS.

® BBINOJHATH HW3MEPEHHME [UIMH, PACCTOSHUW, BEJIWYUH YIJIOB, C
MOMOILbIO HHCTPYMEHTOB JJIs1 U3MEPEHHUM JIJIUH U YTJIOB;

® BBIUHCIATH IJIOMIAU IPSIMOYTOJIbHUKOB.

B noBceqHeBHOM KU3HH M IIPH U3YYECHHHU APYIHX NPEIMETOB:

® BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTYyalUsX,

IUIOIIAAN NPSAMOYTOJIbHUKOB
MocTpoenus.

e 1300paxkarh u3ydaemble MIIOCKUE (HUTYPHI U OOBEMHBIE TENA OT PYKH
Y C IOMOUIBIO TUHEHKU U LUPKYIISL.

B noBceHeBHOM KVU3HH M NIPH U3YYE€HHHU APYTHX NMPeIMETOB:

® BBINOJHATH IPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMbIE B
pEATBHOM )KU3HU

HUcTropust MaTeMaTUKH.

® OIKCHIBATh OTIENIbHBIE BBIJAIOIIMECS PE3YJbTaThl, IOJYyYECHHBIE B

X0/ Pa3BUTHs MATEMATHKHU KAaK HAYKH;



® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITHM U UX aBTOPOB, B CBSI3H C
OTE€YECTBEHHOU U BCEMUPHOW UCTOPUEH
BhINyCKHHMK IOJYYUT BO3MOKHOCTh HAYUYNTHCH B 5-6 Ki1accax:
DJIeMEeHThI TEOPUHM MHOKECTB M MATEMAaTHYCCKOM JIOTUKHU
o OnepupoBaTh MOHATUSIMU: MHOXECTBO, XaPAKTEPUCTUKHU
MHOXECTBA, 3JIEMEHT MHO>KECTBA, ITyCTOE, KOHEUHOE U OECKOHEYHOE
MHOKECTBO, IMOJIMHOKECTBO, PUHAJIEKHOCTbD,

L4 ONnpcACIATb INPUHAMICKHOCTL J3JICMCHTA MHOKCCTBY,
O6T)CI{I/IH€HI/IIO N IICPCCCUCHUIO MHOKCCTB,
L 3aJaBaTb MHOXCCTBO C IIOMOIOBIO IICPCUUCIICHHA

SJICMCHTOB, CJIOBCCHOI'O OIIMCAaHMA.
B HOBceHHeBHOﬁ KU3HU 1 TIPH U3YICHHUH IPYIuUX NMPEaAMETOB:

o pacno3HaBaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS;
o CTPOUTh  LIENOYKH  YMO3AaKIIOYEHUH Ha  OCHOBE
UCIIOJIb30BaHUS TIPAaBUJI JIOTUKH;

Yucaa.

e OnepupoBaTb MOHATUSMH: HATypaJIbHOE  YHUCIO, MHOXECTBO
HaTypaJIbHBIX YHCEJN, IE€J0€ YUCIO0, MHOKECTBO IIEJIBIX YMCEI, OOBIKHOBEHHAs
IpoOb, JecsaTU4YHasi JpoOb, CMEIIaHHOE YHCJIO, palUOHAJIBHOE 4YHUCIIO,
MHOXXECTBO  pallMOHAJIBHBIX  YHUCEJN, TCOMETPUYECKas  UHTEpIpeTalus
HaTypaJIbHBIX, LIEJbIX, PAlUOHAIILHBIX;

® TIOHUMATh U OOBSCHATH CMBICI MO3UIIMOHHOW 3aMMCU HATYyPaJbHOTO
qyuca;

® BBHINIOJHATH BBIYMCIICHUS, B TOM YHCII€ C WCIOJIb30BAaHUEM MPUEMOB
pallMOHANIbHBIX ~ BBIUMUCIICHUM, OOOCHOBBIBATh  AJTOPUTMBI  BBIMOJHEHUS
JICHCTBUI;

® HCNOJIb30BaTh MPU3HAKU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMBbI M TPOW3BEJCHUS MPU BBINMOJHEHUHU BBIYMCICHUM M PEIICHUU 3ajaad,
00OCHOBBIBaTh MPU3HAKU JEITHUMOCTH;

® BBHIIOJHATH OKPYIJICHHE pAlMOHAIBHBIX YHCEI C  3aJaHHOU
TOYHOCTBIO;

® VIOPSJAOYMBATH 4YHUCJA, 3alHCaHHbIE B BUJE OOBIKHOBEHHOW W
NECATUYHOU Tpoou;

e Haxoauts HOJl 1 HOK u ncnons30BaTh UX MPH PEIICHUN 3a]1a4.

e oOmnepupoBaTh  MOHATUEM  MOJYJb  YHUCIA, T[eOMETpUyecKas
WHTEpIIpeTalusi MOyl YUCa.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

® TMPUMEHSTh TPaBWIa TPHUOIUKEHHBIX BBIYUCICHUNW TIPU PEIICHUH
MPAKTUYECKUX 3a/1a4 U PEIICHUH 3a/1a4 JPYTUX yUeOHBIX IPEAMETOB;

® BBHINIOJHATH CpPAaBHEHUE PE3YJIbTATOB BBIYUCICHUW TIPU PEIICHUU
MPAKTUYECKUX 3a]1a4, B TOM YHCJIC TPUOJIMKEHHBIX BHIYMCIICHHI;

® COCTaBIIAITb M OILIEHUBATh YHCJIOBBIE BBIPAKEHUS MPU PEUICHUU
MPAKTUYECKUX 3aJ1a4 U 331249 U3 IPYTUX YICOHBIX PEIMETOB;



YpaBHeHMs U HEPABEHCTBA.

e OmnepupoBaTh TMOHATUAMH: PABEHCTBO, YHCIOBOE PABEHCTBO,

ypaBHEHUE, KOPEHb YPaBHEHUS, PEIICHUE YPaBHEHUS, YHCIOBOE HEPABEHCTRO;
CTaTuCTHKA ¥ TeOpUS BEPOATHOCTEIN.

e OmnepupoBaTh MOHATUSMU: CTOJOYAThIE W KPYTOBBIE JAHArpaMMBI,
TaONUIBI JAaHHBIX, CpeiHee apuMeTuIecKoe,

e U3BJEKaTh, HMHQPOPMAIMIO, TPEIACTABICHHYI0O B TaOIuIax, Ha
JuarpaMmax;

® COCTaBJIATH TAOJIUIIbI, CTPOUTH JUATPAMMbl HA OCHOBE JJAHHBIX.

B noBceqHeBHOM KNU3HH M NIPH U3yYE€HUH JPYTrUX MPeIMETOB:

® U3BJICKaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(MOPMAILIHUIO,
NPECTaBICHHYIO B TabmuIaXx M Ha Juarpammax, OTpa)kalollyl0 CBOMCTBa H
XapaKTEPUCTHKHU PEATbHBIX MPOLIECCOB U SABICHUHN

TexcroBble 3a7a4M.

e Pemate NpocThie U CIOXKHBIE 33Ja4M Pa3HBIX THUIIOB, a TAKXKE 33J1a4u
NOBBILIEHHON TPYIHOCTH;

® 1CIIOJIb30BaTh Pa3HbIE KPATKUE 3aIIUCH KAaK MOJENIN TEKCTOB CJIOKHBIX
3a7a4 JUIsl IOCTPOCHHSI IOMCKOBOM CXEMBI M pEIICHUS 3a/1a4;

e 3HaTh M MPUMEHATH 00a cnocoba TMoucka pemeHus 3anad (OT
TpeOOBaHUSI K YCIOBUIO U OT YCJIOBUS K TPEOOBAHHUIO);

® MOJEJIUPOBATh PACCYXJACHUS TP MOUCKE PEIICHUS 33]1a4 C TOMOIIBIO
rpad-cxemsr;

® BBIJCISATH JTAlbl PELICHUS 3a7a4d U COAEepKaHUe KaXI0To 3Tara;

® HHTEPHPETUPOBATH  BBIYUCIUTEIBHBIC pE3yNbTaThl B  3ajade,
UCCJIEI0BATh MOTYYEHHOE pEelICHUE 3a1a4H;

® aHaTU3MPOBATH BCEBO3MOXKHBIC CUTYAIlMH B3aWMHOTO PACTIONIOKCHHUS
JBYX OOBEKTOB M M3MEHEHHE UX XapaKTEPUCTHK MPU COBMECTHOM JIBUKEHUU
(cKOpOCTb, BpeMs, pacCTOSHUE) MpU pPEIICHWU 3a/Jad Ha JABUXKEHHE JIBYX
OOBEKTOB KaK B OJIHOM, TaK U B TPOTUBOMOJIOKHBIX HAIPaBICHUSIX;

® lCCIE0BaTh BCEBO3MOXHBIC CUTYallUd IPU pELIEHUH 3a1ad Ha
JBMKCHHE TI0 PEKe, pacCMaTPHUBATh Pa3HbIE CUCTEMBI OTCUETA;

e pelaTh pa3HOOOpa3HbIE 33J]a4H «HA YaCTH,

e pemiatb M OOOCHOBBIBATH CBOE peUIeHHE 3a1ad  (BBIACIATH
MaTeMaTHYECKyl0 OCHOBY) Ha HaXO0XKJI€HUE YaCTH YMCIIa U YMCIIa IO €ro YacTH
HAa OCHOBE KOHKPETHOTO CMBICIIA JpooH;

® OCO3HaBaTh W OOBSACHATH HWICHTHUYHOCTH 3a/Jad pa3HbIX THIIOB,
CBS3BIBAIOIIMX TpW  BeNMWYMHBL (Ha  paboTy, HAa  TOKYNKH, Ha
JBUKCHHE ). BBIICTISATh 3T BETUYMHBI U OTHOIIEHUS MEXAY HUMH, TPUMEHSThH
UX TIpH PEIICHWH 3a7ad, KOHCTPYHpPOBAaTh COOCTBEHHBIC 3a/lad YKa3aHHBIX
THUIIOB.

B noBceHeBHOM KM3HM M IPH U3YUYEHHHU JAPYTUX MPeIMETOB:

® BBIJICIATH NIPU PELICHUH 33Ja4 XapaKTePUCTUKH paccMaTpUBaeMoOi B

3aJaye  CUTyallud, OTJIWYHbIE OT pealbHbIX (T€, OT  KOTOPBIX



abCTparupoBaAIINCh), KOHCTPYMPOBAaTh HOBBIE CHUTyallud C YYETOM 3THX
XapaKTepUCTHK, B YACTHOCTH, IpPU pEIIEHUH 3aJa4d Ha KOHLEHTPAINH,
YUHUTBIBATh IJIOTHOCTh BEILIECTBA;

e pemaTh M KOHCTPYUMPOBaTh 3aJadyd HAa OCHOBE PACCMOTPEHUS
peaybHBIX CHUTYallMi, B KOTOPBIX HE TpeOyeTcs TOYHBIM BBIYUCIUTEIbHBIN
pe3ymbTar;

e pemare 3aJadyd Ha JBW)KCHHE II0 PEKe, paccMaTpuBas pa3HbIE
CUCTEMBI OTCYETA

I'eomerpuueckue purypsl.

e OmnepupoBaTh TMOHATUAMH ¢GUTYpa Ha IJIOCKOCTH M TEJIO B
MIPOCTPAHCTBE, TOUKA, OTPE30K, MpsMasi, JIy4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK,
TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, MPSIMOYTOJIBHUK U KBaapaT, OKPYKHOCTb H
KpyT, OPsIMOYTOJIbHBIN Tapajienenunen, KyO, map, NUpaMuja, MHIHHID,
KOHYC;

® U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOoOpPa30BbIBATH UH(POPMALHUIO O
F€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexKax.

B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPeIMETOB:

e pemaTh NPaKTUYECKUE 33/1a4d ¢ TPUMEHEHUEM IPOCTEHIINX CBOICTB

uryp
N3mepenusi M BbIYMCICHHS.

o BBITIOJTHATh U3MEPEHUE JJIMH, PACCTOSHUM, BEIUYUH YIJIOB, C
ITOMOIIBI0 HHCTPYMEHTOB I ©K3MEPEHUU JIIMH U YIJIOB;

o BBIYUCIISTh TUIONIAAM MPSAMOYTOJIbHUKOB, KBaJIpaToB, OOBEMBI
MPSIMOYTOJIBHBIX MapajlieNenuIeoB, KyOoB
B noBceqHeBHOI )KM3HU M NPU U3YyYE€HUH IPYTHUX NMPEAMETOB:

o BBIYUCIISITh PAaCCTOSHUSI HAa MECTHOCTM B CTaHIApPTHBIX
CUTYaLHIX, TUIOLAAN YYACTKOB MPSAMOYTOJIbHON (hOpMBbI, 00bEMBI KOMHAT.
HocTpoenus.

e 1300paxkarh u3ydaemble MIOCKHE (HUTYpPBI U OOBEMHBIE TENA OT PYKH
U C TIOMOIIBIO IMHEUKHU, IUPKYJIsl, KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

® BBITNOJHATH MPOCTEHIITNE MOCTPOCHUS HA MECTHOCTU, HEOOXOIMMEBIE B
pEATBHOM )KU3HU,

® OIICHUBATh Pa3MePhl PEATBHBIX O0BEKTOB OKPYIKAIOIIETO MUPA

HUcropuss MmaTeMaTUKHU.
e XapakTepu3oBaTh BKJAJ BBIJAIOMIMXCS MAaTEMATUKOB B PA3BUTHE
MaTEMaTHUKHU ¥ UHBIX HAYYHBIX 00JacTei
BoinycKHMK HayYuTcs B 7-9 kjaccax.
JJIeMeHThI TEOPUN MHOKECTB M1 MAaTEMATHYECKOM JIOTUKH:
o OnepupoBath Ha  0a30BOM  YpPOBHE  TOHSTHIMHU:
MHOECTBO, AJIEMEHT MHOKECTBA, IOJIMHOKECTBO, IPUHAJIEKHOCTD;
o 3a/1aBaTh MHOKECTBA NIEPEYUCIIEHUEM UX DIIEMEHTOB;




o HaxXOJUTh NepeceueHre, 00beAUHEHNE, TOJJMHOKECTBO B
IPOCTENIINX CUTYaILHSX.
B noBceaqHeBHOI KM3HU M NIPU M3YyYE€HUH APYTHUX MPEAMETOB:

® JCIOJIb30BaTh Ipaduueckoe Mpe/ICTaBlIeHHe MHOXKECTB JJIs ONMUCAHUS
peanbHBIX MPOIECCOB W SIBJICHUW, MpPU PEUICHUU 3aJlad JIPYyTuX Yy4eOHBIX
MPEIMETOB

Yucaa.

e OrnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMU: HATypajdbHOE UYUCIIO,
1[EJI0€ YUCII0, OOBIKHOBEHHAsI IpoOb, JNecATUYHAs ApoOb, CMEIIaHHOE YHCIIO,
palMoHANIBHOE YUCIIO, ApUPMETUUECKUIN KBAIPATHBIN KOPEHB;

® JCIIOJB30BaTh CBOKMCTBA YUCEN U NIPaBUJjIa ACHCTBUI IIPU BBIIIOJHEHUU
BBIUMCJICHUH;

® HCNOJIb30BaTh MPU3HAKKA Jenumoctd Ha 2, 5, 3, 9, 10 mnpum
BBITOJIHCHUY BBIYMCIIEHUN U PEIICHUH HECTIOKHBIX 3314,

® BBINOJIHATH OKPYIVIEHUE PALNMOHAIBHBIX YHUCEI B COOTBETCTBUU C
MpaBUJIAMH;

® OLICHMBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOTO
YHUCIIa;

® PacCMoO3HABATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YUCTIA;

® CpaBHUBATH YHCIIA.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeETOB:

® OLICHUBATh PE3YJbTAaThl BBIUWCICHUW IPU PELICHUH MNPAKTUYECKUX
3a1ay;

® BBINOJIHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYAIIUSX;

® COCTaBJATh UKCJIOBBIE BBIPAXKECHUS TPU PEUICHUM NPAKTUYECKUX
3a/1a4 v 33714 U3 IPYyrux yu4eOHBIX MPEIMETOB

ToxknecTBeHHbIE IPeo0pa3oBaHus.

¢ BrInmogHsATh HECIOKHBIE TPEOOPA30BaAHUS JJI BHIYMCIICHUS 3HAUYCHUN
YHCIJIOBBIX BBIPAKEHUN, COJCPKAIINX CTENIEHW C HATypaJIbHBIM IOKA3aTelIeM,
CTETICHU C LEJIBIM OTPULIATEIbHBIM MTOKA3ATEIIEM;

® BBINOJIHATL HECJOXKHBIE MPEeoOpa30BaHUS  IIEJbIX  BBIPAKCHUN:
pacKpbIBaTh CKOOKH, IPUBOJIUTH MOJAO0HBIE ClIaraeMbie;

® ICIMOJBK30BaTh (POPMYJIBI  COKpAIIEHHOTO YMHOXEHHs (KBajpat
CYMMBI, KBaIpaT pa3HOCTH, Pa3HOCTh KBAJPaTOB) AJIsl yIPOILIECHUS BEIYUCICHUIN
3HAYEHUU BBIPAKECHHUI;

® BBINOJIHATHL  HECJIOXKHBIE  TIpeoOpa3oBaHus  JAPOOHO-TUHEHHBIX
BBIPAKCHUM.

B noBceHeBHOM KU3HU W IPU U3YYE€HUM JPYTUX NPEIMETOB:

® [IOHUMAaTh CMBICJ YUCJIA, 3alIMCAHHOIO B CTAHIAPTHOM BH/JIE;

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHEM «CTaHAAPTHAs 3aIlUCh
YUCIIa

YpaBHeHUS U HEPABEHCTBA



e OmnepupoBath Ha 0a30BOM YPOBHE MOHATHUSIMH: PABEHCTBO, YACIOBOE
PaBEHCTBO, ypaBHEHHE, KOPEHb YPaBHEHUs, PEIICHHUE YpaBHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBRA,;

® TIPOBEPSATH CIPABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiath JIMHEWHbIE HEPABEHCTBA W HECIOXXKHBIE HEPABEHCTBA,
CBOJAIIMECS K JIMHCHHBIM;

® pelIaTh CUCTEMbI HECJIOKHBIX JIMHEUHBIX YPAaBHEHU, HEPABEHCTB;

® TPOBEPATH, SBISIETCS JM JAaHHOE YHUCIO PEIICHUEM YpPaBHEHMUS
(HEepaBeHCTBA);

e pemiath KBaJpaTHbIC YPaBHEHUS OJTHUM U3 CIIOCOOOB;

® 1300paXkaTh PEUICHUS] HEPABEHCTB M UX CHUCTEM Ha YHCIOBON MPSIMOM.

B noBceHeBHOM KM3HM M IPH M3YYECHUHU APYTUX MPeIMETOB:

® COCTaBJATh U peEIlaTh JIMHEWHBbIE YpaBHEHUs IpPHU PEIICHUU 3aj]ad,

BO3HUKAIOIIUX B IPYTUX yUEOHBIX MPEAMETaX
DyHKUMH.

® HaxOJUTh 3HAUCHHE (PYHKIMHU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTA;

® HaxOJUTh 3HAUCHHE apTyMEHTa MO 33JaHHOMY 3HAYCHUIO (DYHKIHU B
HECJIOKHBIX CUTYALIUAX;

® OIpeleiiaTh IOJIOKEHHE TOYKU MO €€ KOOpAMHATaM, KOOpPJIWHATHI
TOYKH 1O €€ MOJIOKEHUIO Ha IJIOCKOCTH;

¢ 10 rpaduKy HaXOAUTh OOJACTH OINpPENeTICHHS, MHOXECTBO 3HAYCHU,
HYJTU (YHKIIHH, TPOMEKXYTKHA 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3PACTAHUS H
yObIBaHMsI, HAMOOJIbILIEEC ¥ HAUMEHbIIEE 3HaUCHUE (DYHKIINHY;

® CTpOuTh rpaduK JMHEHHON DYHKIINH;

® TIPOBEPSATH, SBIAETCS JIM JaHHBIM Tpaduk TpaduKoOM 3aTaHHOM
GbyHKUMK (TUHENHOM, KBaAPaTUYHOM, 0OpaTHON MPOMOPIIMOHAIEHOCTH);

® MPUMEPHO OMpPENEITh KOOPAWHATHI TOUYKH TEepecedeHus TpaduKoB
yHKUMH;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMHU: MOCIEI0BATEIbHOCTD,
apumMeTrnyeckas Iporpeccusi, reOMeTpruIecKast MPorpeccus;

e pemiarh 3a7aud Ha MPOTPECCHM, B KOTOPBIX OTBET MOXET ObITh
MOJTyYeH HETMOCPEICTBEHHBIM MOACUETOM 0€3 TpUMEHEHHUsT (hOPMYIL.

B noBceHeBHO KM3HU U IPH U3YUYEHHHU JAPYTUX MPEIMETOB:

® ICIOJIB30BaTh TPaQUKHU peajbHBIX MPOIECCOB M 3aBUCHMOCTEH is
ONpenieNeHus MX CBOWCTB (HauOoyblIME M HAUMEHbIIWE 3HAYCHHUS,
OPOMEXYTKH BO3pAacTaHusi M YOBIBaHHA, OOJIACTH TMOJIOKUTEIBHBIX U
OTPHUIATENbHBIX 3HAYCHUH U T.I1.);

® JCIOJIb30BaTh CBOMCTBAa JWHEHHOW GyHKIMH W ee Tpaduk mpu
pEIICHNH 3a7a9 U3 JPYTUX YYEOHBIX MPEAMETOB

CrarucTuka v Teopusi BEepOATHOCTEM.

e llMeTp mTpenCTaBICHHE O CTAaTHCTHUYECKUX  XapaKTEPUCTUKAX,

BEPOATHOCTH CIy4aitHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;



® pemiaTh MPOCTEWIlIMe KOMOWHATOPHBIE 3aJa4yd METOJIOM MIPSIMOTO U
OpraHU30BaHHOTO Nepedopa;

® TIPEJICTABIATh JaHHBIE B BUE TaOJIUI], 1Uarpamm, rpaukos;

e unutath WHPOPMANWIO, TMPEACTABICHHYIO B BHJAEC  TaOJWIIHI,
JUarpammsl, rpaduka;

® ONpENeNISITh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKHU UYHMCIIOBBIX
HabOopOB;

® OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUIIINX CITydasiX;

® UMETH MPEACTaBICHUE O POJIM 3aKOHA OOJBIIMX YHCENT B MAaCCOBBIX
SABJICHUSIX.

B noBceaqHeBHOI KM3HU M NIPU U3YYEHUH IPYTUX MPEAMETOB:

® OIICHUBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM Mepedopa;

® UMETh MPEACTABICHUE O POJM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHIH;

® CpaBHMBATh OCHOBHBIE CTaTUCTUYECKHUE XapaKTePUCTUKU,
MOJIyYEHHBIE B MPOLIECCE PELICHUs MPUKIATHON 3a]auM, U3YYEHHUS] PEalbHOrO
SBJICHUS;

® OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SIBIICHUHN B HECIIOKHBIX
CUTYaIHIX

TexkcrToBbIC 321a4H.

e Pemarh HECIOXHBIE CIOKETHbIE 3aJa4d pa3HbIX THUIIOB Ha BCE
apudpMeTUIECKUE ICUCTBUS,

® CTpPOUTh CXEMAaTHYECKUN YepTEX WIM JPYryl0 KpPaTKyl 3amuch
(Tabmuma, cxeMa, pPUCYHOK) Kak MOJENb TEKCTa 3aJladyd, B KOTOPOW JaHbI
3HAYEHUS TPOMKH B3aUMOCBA3aHHBIX BEIMYWH, C LIEJIbI0 TOUCKA PEIICHUs
3a/1a4u;

® OCYHICCTBJISTH CHOCOO TIOMCKAa pEIICHHS 3aJadd, B KOTOPOM
pacCyXJIeHUE CTPOUTCS OT YCJIOBHS K TpeOOBaHUIO, NPHU TOHMCKE pEelIeHUs
3a/1a4, Wik OT TPeOOBAHUS K YCIOBHIO;

® COCTaBJISITH IUIAH MPOLIECCA PELICHUS 3a]auH;

® BBIJICIISTH dTAIlbl PEIICHUS 3a1a4H;

® UHTEPIPETUPOBATh  BBIUYMCIUTENBHBIC  PE3yJbTaThl B 3ajade,
UCCIIEI0OBATh MMOJYUYEHHOE PEILICHHE 3a]1a4H;

® 3HATh Pa3JIMUUE CKOPOCTEH 0OBEKTA B CTOSAUCH BOJAE, TPOTUB TCUCHUS
U TI0 TEUCHUIO PEKH;

® pelaTh 33Jla4d Ha HAXO0K/ICHHE YaCTH YKCIIa U YKCIIa IO €ro YacTu;

e pemaTrh 3a7a4d pa3HbIX THUMOB (HAa paboTy, Ha TIOKYNKH, Ha
JIBIDKEHUE), CBS3BIBAIONINX TPH BEJIMYMHBI, BBIACISATH OTH BEIMYMHBI H
OTHOUICHUS MEXTY HUMU;

® HaxXOJWTh MPOIEHT OT YKCIIA, YUCIIO O MPOIEHTY OT HETr0, HAXOIUTh
MPOIICHTHOE CHUYKEHUE WM MPOIEHTHOE MOBBIIIICHNUE BEJIUUHHBI;

® pelIaTh HECIOXKHBIE JIOTHUECKHUE 337]a4l METOJOM PACCYKICHUM.

B noBceaqHeBHOI »KM3HU M MIPU U3YyYE€HUH IPYTUX MPEAMETOB:



® BBIBUTATh THUIOTE3bI O BO3MOXHBIX MPEACTHHBIX 3HAYCHUSIX
YHICJIOBOTO OTBETA 3aJ]a4M (JIeJaTh IPUKUIKY )
I'eomerpuueckue purypsl.
e OrnepupoBaTh Ha 0230BOM YPOBHE MOHSATUSMU T'€OMETPUUECKUX
buryp;
® u3BJICKaTh HWHPOpPMAIMIO O TEOMETPUYECKUX  (Urypax,
MPE/ICTABIICHHYIO HA YEPTEKax B IBHOM BUJIE;
® [IPUMEHATH JJIs PEUICHUs 3a/ad reoMeTpuyeckue (akThbl, €CIH
YCIJIOBUSI MX IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme;
® pemniaTh 33Ja4d HAa HAXOXKJIECHHE T€OMETPUYECKHUX BEJIMYMH IO
oOpasiam Wi alropuTMam.
B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® JCIOJIb30BaTh CBOMCTBA TEOMETPUYCCKUX GUTYpP A PEIICHUS
TUTIOBBIX 3aJ1ay, BO3HUKAIOIIMX B CHUTYyaIUSX IOBCEIHEBHON >XW3HH, 3a]la4y
MPAKTUYECKOTO COJICPIKAHUS

OTHOLIEHUS.

e OmnepupoBarh Ha 0a30BOM YpOBHE IMOHSATUSMH: PABEHCTBO (UTYD,
paBHbIE (UTYpBI, PABEHCTBO TPEYTOJbHHUKOB, NAPAICIBHOCTh TPSIMBIX,
NEPICHANKYIAPHOCTh TPSIMBIX, YIJIBI MEXKAY TPSIMBIMH, TEPICHIUKYIIP,
HAKJIOHHAS, TIPOSKITHSI.

B noBceqHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® JCIOJE30BaTh OTHOIIECHWS JUIA PEIICHUS TPOCTEHIMX 3ajad,

BO3HUKAIOUIMX B PEAIbHOM KU3HU
N3mepeHusi u BIYUCIEHUS.

e BHINOMHATh HW3MEPEHHE JUIMH, PACCTOSHUMA, BEJIUYMH VYTIJIOB, C
MTOMOIIBI0 HHCTPYMEHTOR JIJIsI U3MEPECHHM JIJTUH M YTIIOB;

® TpUMEHATH (OPMYJBI TMEpUMETpa, IUIOMAAX W O00BEMA, TUIOIIAJH
MTOBEPXHOCTH OTICIBHBIX MHOTOTPAHHUKOB TIPH BBIYMCIICHHSIX, KOT/Ia BCE
JTAHHBIE UMEIOTCS B YCIIOBHH,

e mnpumeHsTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUUECKHE
COOTHOWIEHHUSI JJIsl BBIYMCIICHUS JUIMH, PACCTOSIHUU, IUIOIIANEN B ITPOCTEUILINX
CIIyJasix.

B noBcenHeBHOM KU3HHU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® BBIYHCIATH PACCTOSIHMS HAa MECTHOCTH B CTAHJAPTHBIX CHUTYyaITUsX,
IJIOMAA B TPOCTEHIIUX CIydasX, MPUMEHATh (OPMYJIbl B TPOCTEHIIMX
CUTYaIlMsIX B MIOBCETHEBHOMN KU3HU

MocTpoenus.

e 11300paxkaTh TUTIOBBIC TJIOCKUE PUTYPHI U 0OBEMHBIC TENa OT PYKHU H
C TIOMOIIILIO MMPOCTEUIIINX CHATH HMHCTPYMEHTOB.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® BBITOJHATH MPOCTEHIITNE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMEIC B
peanbHOM KU3HU

IIpeoGpa3zoBanus.



e Ctpouth QuUrypy, CUMMETPUYHYIO HaHHOW (UTYpe OTHOCHUTEIHHO
OCH.
B noBceaqHeBHOI KM3HU M NIPU M3YyYE€HUH APYTHUX MPEAMETOB:
® PpAacCMO3HABaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;
® pacrno3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPYKAIOLIEM MHUPE
BekTopbl U KOOPAUHATHI HA MJIOCKOCTH.
e OmnepupoBarb Ha 0a30BOM YypOBHE TOHATHSIMU BEKTOp, CyMma
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO0, KOOPAUHATHI Ha MIJIOCKOCTH;
® OMNpeAeNITh NPUOMMKEHHO KOOPAMHATHI TOYKHU MO €€ M300pa’KEHUIO
Ha KOOPAUHATHOM IIJIOCKOCTH.
B noBceHEeBHOM )KU3HU U NIPU U3YYECHHUU IPYTUX NPEIMETOB:
® JCIIOJB30BaTh BEKTOPHl UIA PEHIEHUS NPOCTEMIIMX 3a4ad Ha
OIPEIEIIEHUE CKOPOCTU OTHOCUTEIILHOTO IBUKEHUS
Hcropust MaTeMaTUKHU.
e OnucelBaTh OTIEIBHBIE BBIAAIOIIUECS PE3YJIbTAThI, IMOIYYEHHBIE B
X0JI€ Pa3BUTHSI MATEMATUKU KaK HAYKH;
® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUM U MX aBTOPOB, B CBS3H C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEM;
® JIOHMMATh POJIb MATEMATUKH B pa3BUTUHU Poccun
MeToabl MaTEMAaTHKH.
e [IpuMEHATHP W3BECTHBIE METOABl IMPU PEUICHUHW CTAHAAPTHBIX
MaTeMaTHYECKHX 3a7aY;
e 3aMeyaTh M XapakTepHU30BaTh MATEMATHUYECKHE 3aKOHOMEPHOCTH B
OKPYKaIOUIEN JIEVCTBUTEILHOCTH;
® IIPUBOJAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE,
B TOM YHUCIE XapaKTEPU3YIOLIHUX OCTETHUKY OKPYXKAIOLIEr0O Mupa H
ITPOU3BEICHUI UCKYCCTBA
BhINyCKHMK IOJYYUT BO3MOKHOCTh HAYYHMThCH B 7-9 Kiaccax:
DJIeMEeHThI TEOPHH MHOKECTB 1 MaTeMATHYECKOM JIOTUKH.

o OnepupoBaTh MOHATUSIMU: MHOMXECTBO, XaPAKTEPUCTUKHU
MHOECTBA, 3JIEMEHT MHOKECTBA, TyCTOE, KOHEUHOE U OECKOHEYHOE
MHO>KECTBO,  IMOJMHOXKECTBO,  MPUHAMJICKHOCTh,  BKIIOUYCHUE,
PaBEHCTBO MHOXECTB;

o n300pakaTb MHOXKECTBA W OTHOIIEHHWE MHOXECTB C
MIOMOIUIBIO KPYTroB Diijepa;

o ONpENeNATh MPUHAJICKHOCTh 3JIEMEHTA MHOXKECTBY,
00bEIMHEHUIO U MEPECCUCHUI0 MHOXKECTB;

o 3a/laBaTh MHOXKECTBO C TIOMOIIBIO  TEPEUUCICHHUS
AJIEMEHTOB, CIOBECHOT'O OIHUCAHMS;

o ONEPUPOBATH MOHSATUSIMU: BBICKA3bIBAHUE, UCTUHHOCTh U

JI0’)KHOCTh BBICKA3bIBAHUSI, OTPULIAHUE BBICKA3bIBAHUM, ONEPALIUN HA
BBICKA3bIBAaHUSIMH: M, WIH, HE, YCIOBHBbIE  BBICKAa3bIBAHUS
(MMIIIUKaIUN);



o CTPOUTH BBICKA3bIBAHMUSI, OTPULIAHUS BHICKA3bIBAHUIA.
B noBceqHeBHOI KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:

® CTPOUTH LEMOYKH YMO3AKIFOUEHUN Ha OCHOBE UCIOJIb30BAHUS IIPABUI
JIOTHUKU;

® UCIOJB30BaTh MHOXECTBA, OMNEpallMd € MHOXECTBaMHU, HX
rpaguvecKoe MpeACTaBICHUE IS OTIMCAHUS PEATbHBIX MPOIICCCOB U SIBICHHMA

Yucaa.

e OnepupoBaTb MNOHATUSMH: HATypAJIbBHOE  YHUCIO, MHOXECTBO
HATypaJbHBIX YHCEN, L[EJ0€ YHUCIIO, MHOXKECTBO IIEJIBIX YMCEN, OOBIKHOBEHHAs
Ipo0b, JAecsaTHUYHast JpoOb, CMEIIAHHOE YHUCIO, palUOHAIBHOE YHCIIO,
MHOXECTBO pallMOHAJIbHBIX YHCEJ, HPPALMOHAIIBHOE 4YHCIIO, KBaJApPATHBIN
KOpEHb,  JEHUCTBUTEIBHOE  YHUCIO, TIEeOMETpUYEcKass  MHTEpIpeTalus
HaTypaJIbHBIX, LIEJIbIX, PAIIMOHAIILHBIX, TIEUCTBUTEIBHBIX YHCEN,

® TIOHUMATh U OOBSICHATH CMBICI MO3UIIMOHHOW 3allMCU HATYPaJIbHOTO
qyucia;

® BBHINIOJHATH BBIYMCIICHUS, B TOM YHCIIE€ C WCIOJIb30BAaHUEM MPUEMOB
pPalMOHAJIBHBIX BBIYMCIICHUN;

® 1CIOJIb30BaTh MPHU3HAKM JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMBI ¥ TPOU3BEICHUS TTPU BHITIOJIHEHUW BBIYMCICHUN U PEIICHUHU 3a/aY;

® BBHINIOJHATH OKPYIJICHHE  pAIlMOHAIBHBIX YHCET C  3aJaHHOU
TOYHOCTBIO;

® CpaBHMBAThH PAllMOHAJIBHBIEC U UPPALIUOHAIBHBIE YHCIIA;

® VIOPSJAOYMBATH YHCIIA, 3alMCAHHBIE B BUJE OOBIKHOBEHHON W
JEeCATUYHOU Ipo0u;

e Haxoauts HOJl 1 HOK u ncnons30BaTh UX MpU pEIICHUN 3a]1a4.

B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUM APYTUX MPEAMETOB:

® TMPUMEHSTh TMpaBWiia TPUOIMKEHHBIX BBIUUCICHUNW TIPU PEIICHUH
MPAKTUYECKUX 3aJ1a4 U PEIICHUH 331a4 IPYTUX YUYCOHBIX MPEIMETOB;

® BBHINIOJHATH CPAaBHEHUE PE3YJIbTATOB BBIYUCICHUW TMPU PEIICHUU
MPAKTUYECKUX 3a/1a4, B TOM YUCJIE TPUOIMKEHHBIX BHIYMCIICHUI;

® COCTaBIIAITh M OIICHUBATh YHCJIOBBIC BBIPAKECHUS TMIPU pEIICHUU
MPAKTUYECKUX 3a]1a4 U 3a/1a4 U3 IPYTUX YIYECOHBIX MPEIMETOB;

® 3aNKUCHIBAaTh U OKPYTJIATH UYMCIOBBIE JAHHBIE PEAbHBIX BEIUYUH C
MCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUS

To:xknecTBeHHBbIE IPe00pa3oBaHUS.

e OrnepupoBaTh MNOHATHUSAMH CTEIICHUM C HATypaJIbHBIM ITOKa3aTeseM,
CTEICHH C IIeJIBIM OTPUIATEIbHBIM MTOKa3aTeleM;

® BBHINIOJHATH TMPEOOpa3OBaHUs IEIbIX BBIPAKECHUH: JEUCTBUA C
ONHOYWJIEHAMH  (CJIOKEHWE,  BBIUMTAHUE, YMHOXKEHHUE), JIEUCTBUA C
MHOT'OYJIEHAMHU (CJIOKEHUE, BBIYUTAHUE, YMHOKEHHE);

® BBHINIOJHATH PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIU OJHUM U3
criocoOOB: BBIHECEHHME 3a CKOOKYy, TpyNIUpPOBKa, HCIOJIb30BaHHE (HOpMYI
COKPAIIEHHOI'O0 YMHOXEHUS;



® BBIICIATH KBAJAPAT CYMMBI i PA3HOCTH OJTHOWICHOB;
® pacCKJIaJbIBaTh HA MHOKHTEIN KBAJPATHRIA TpPEXUJICH;

® BBITNIOJHATH MPEOOPa30BaHUS BBIPAKCHUH, COAEPKAIIMX CTETICHU C
IEJIBIMA OTPHUIATEIHPHBIMUA TIOKA3aTEISIMHU, TMEPEXOAUTh OT 3allUCH B BHIIC
CTETICHU C IIEJIBIM OTPHUIIATEIBHBIM ITOKA3aTEIeM K 3alHCH B BUE IPOOH;

® BBITMIONHATH MpeoOpa3oBaHusi IPOOHO-PANMOHATBHBIX BBIPAKCHUI:
COKpaleHue JpobOeil, mnpuBeaeHHE anredpandeckux apodedt K oOliemy
3HaMEHATENI0, CIOKEHUE, YMHOXXEHHUE, JelieHHe anreOpamueckux apoleH,
BO3BEJICHUE aNTeOpandecKoil qpoou B HATYPATbHYIO U ISy OTPUIATEIHHYIO
CTCTICHb;

® BBITIOJHATH MPEOOPA30BaAHUS BBHIPAKCHHM, COACPIKAIINX KBaJPATHHIC
KOPHU;

® BBIICIATH KBAJApPAaT CyMMBI WJIM PA3HOCTH JIBYWICHA B BBIPAKCHUSX,
coJiep KalluX KBaJpaTHbIE KOPHU;

® BBINOJHATH IPEOOPA30BAHUS BBIPAKECHHM, COAEPKALTUX MOTYJIb.

B noBceHeBHOM KWU3HU M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:

® BBITIOJHATH IPEOOPA30OBAHUS M JICHCTBHS C YHCIAMH, 3aITUCAHHBIMU B
CTaHJIapTHOM BUJIE;

® BBITIOJHATH TPEOOPA30BAHUS IEIBIX BRIPAKEHUN TP PEIICHUH 3a]1a4
JIPYTUX YYEOHBIX MPEIMETOB

YpaBHeHUS U HEPABEHCTBA.

e OmnepupoBaTh TOHATHUSIMHU: YpaBHEHHE, HEPABEHCTBO, pEIICHUE
YpaBHEHUS, PpEIICHWE HEPaBEHCTBA, PABHOCWIBHBIC YypaBHEHHS, O00IaCTh
OTIpe/ieICHNs YpaBHEeHUsI (HEpaBEHCTBA, CHCTEMBl YPAaBHCHHI WM HEPaBEHCTB);

® pemaTh JMHEHHBIC YPAaBHEHUS W YPABHEHHS, CBOJIUMBIC K JTUHCHHBIM
C TIOMOIITLIO TOXKJIECTBEHHBIX TIPEOOPa30BaHUIA;

e pemiaTh KBaJpaTHbIE YpPaBHEHWS W YpaBHEHUS, CBOJIUMBIE K
KBaJIPAaTHBIM C TIOMOIIIBIO TOXKIECTBEHHBIX MPE0OPa30BaAHUMN;

e pemaTh APOOHO-TUHEHHBIC YPABHEHUS;

o f(x)=a
e pemarb IPOCTEUIME HppallMOHAIbHBIC YpaBHEHUA: () ,

f(x)=ya(x).

e pemaTh ypaBHEHUS BUAA x"=a;

® pelaTh YpPaBHEHUS! CIIOCOOOM Pa3sIOKEHHUs] HA MHOXKUTEIN U 3aMEHBI
IIEPEMEHHON;

® CIOJIb30BaTh METOJ MHTEPBAJIOB JUJIsl PEIICHUS LEJIbIX U JPOOHO-
palMOHAIBHBIX HEPABEHCTB;

® pelIaTh JUHEIHBIE YPABHEHUS U HEPABEHCTBA C TapaMETPAMH;

® pelaTh HECIOXKHbIE KBAJIpaTHbIE YPABHEHUS C TAPAMETPOM;

® pElIaTh HECIOKHBIE CUCTEMBI TMHENHBIX YPABHEHHI C TapaMeTpamu;

® pelIaTh HECIOKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HHH APYTHX NMPeIMETOB:



® COCTaBIATh U pelIaTh JIMHEWHbIE W KBaJpaTHbIE YPaBHEHHS U
ypaBHEHUS, K HUM CBOJAIINECS, CUCTEMbI JINHEWHBIX YPABHEHUM U HEPABEHCTB
IIPYU PEUICHUU 33714 JIPYTUX YYEOHBIX PEIMETOB;

® BBINOJHATH OIEHKY NPaBAONOAOOUS PE3yNbTATOB, MOJYYAEMbIX MPHU
pElICHNN JIMHEMHBIX W KBAJPATHBIX YPABHEHUM W CUCTEM JIMHEHMHBIX
YpaBHEHUI U HEPABEHCTB IPH PEIICHUH 3a7a4 JPYTUX YUeOHBIX MPEIMETOB;

e BBHIOMpAaTh ypaBHEHMS, HEPABEHCTBA WJIM HX CHUCTEMBI, MJIA
COCTABJICHMSI MAaT€MAaTHMYE€CKOW MOJENM 3aJaHHON pealbHOM CUTyalluu WM
MPUKJIAAHON 33/1a4u;

® yMeTb MHTEPHPETUPOBATH MOJYUYEHHBIH IMpPU PEIICHUU YpPAaBHEHUS,
HEPAaBEHCTBA WM CHCTEMBI PE3yJbTaT B KOHTEKCTE 3aJaHHOM peabHOU
CUTYaLMH UM IPUKIAJTHON 3a]1auu

DOyHKUMH.

e OmepupoBath MOHATUSAMU: (YHKIIMOHATBHASI 3aBUCHMOCTD, (DYHKIINA,
rpaduk QyHKIUHU, CMOCcOObl 3adaHusi (DYHKIIMH, apryMEHT M 3HAYCHUE
GyHKIMM, 00JacCTh ONPENENICHHUS M MHOXECTBO 3HAYeHUM (YyHKUUHU, HYIH
(GYHKIUM, T[POMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh  (DYHKIIUH,
4ETHOCTH/HEUETHOCTh (QYHKIIUU;

e cTpouTh rpaduKu JIMHEHMHOW, KBaapaTHUHOW (yHKIMH, oOpaTHOMN

k
IPOMOPIHOHATBHOCTH, GYHKIMU BHIA: ! a+X+b, y=+x y=3%x y=[x,

® Ha IpUMEpe KBAIPATUYHON (PYHKIUU, UCIIOJIH30BATh MPE0OpPa30BaAHUS
rpaduka Qpyrkman y=f(X) w1 nocrpoenns rpadukos Gpynxuuii ¥ = af (kx+b)+e

® COCTaBJIAITH YpaBHEHHUS MNPAMONM MO  3aJaHHBIM  YCIOBUSIM:
NPOXOAsIIeld 4Yepe3 JABE TOYKM C 3aJlaHHBIMU KOOpAMHATAMH, MPOXOSILEn
yepes JaHHYIO TOUKY U MapAJIIEIbHON JaHHOM NIPSIMOM;

e jccienoBaTh GyHKIMIO O €€ rpaduKy;

® HaxOJUTh MHO>KECTBO 3HAaYEHUH, HYJIH, IPOMEXYTKHU
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaJIpaTUUHON (PYHKLINU;

® OIEpUPOBaTh MOHATHAMHU: TOCIEIOBATENbHOCTh, apU(pMeTUYeCcKast
Iporpeccusi, reoMeTpuuecKasi Iporpeccus;

e pemath 3a7adyd  Ha  apUPMETUYECKYI0 U  TEeOMETPHUUYECKYIO
IIPOTPECCHIO.

B noBceHeBHOM KM3HM M IPH U3YUYEHHHU APYTUX MPeIMETOB:

® OCYILIECTBJIATH BBIOOp rpaduka peaqbHON 3aBUCUMOCTH WJIH Mpoliecca
M0 €ro XapaKTepUCTUKAM;

® JCIOJIb30BaTh CBOMCTBA M TpaduK KBaAPATUYHON (PYHKUMU TPH
pelIeHny 3a7a4 U3 IPyrux y4eOHbIX IPEeIMETOB

CraTucTuka ¥ TeOpusi BEPOSITHOCTEN.

e OmnepupoBaTh MOHATUSAMHU: CTOJOYAThIE M KpPYTOBbIE IUArpaMMBI,

TaONMWIBl JTaHHBIX, CpeIHee apupMETHYeCKOoe, MeauaHa, HauOoJbllee W



HauMEHbIlIee 3HAYEeHUs BRIOOPKH, pa3Max BHIOOPKH, JUCTIEPCUSl U CTaHIAPTHOE
OTKJIOHEHHUE, Clly4aiiHasl N3MEHUYHUBOCTS;

e U3BJIEKaTh, MHQOpPMAIMIO, MNPEACTABICHHYI0 B Ta0iuuax, Ha
nuarpammax, rpaukax;

® COCTaBJATh TaOJIMIBI, CTPOUTH JUAarpaMMbl M TpaMKd Ha OCHOBE
JAHHBIX;

e OmnepupoBaTh NOHATUAMHU: (aKTOpUaN 4YHUCIA, TEPECTAaHOBKU U
COUYETaHus, TpeyroJbpHUK Ilackas;

® ONepUpoBaTh TMOHSATHUSIMHU: CIyYalHBIM OIBIT, CIAyYalHBIM BBIOOD,
UCIBITAHUE, DJJEMEHTAPHOE CilydailHoe coOblTHE (MCXO0M), KIACCHUYECKOE
OTIpe/ieTICHNE BEPOSITHOCTH CIy4ailHOTO COOBITHSI, OTIEpalliy HaJl CIIy4YalHbIMH
COOBITHUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

® [PEJCTaBIATh MH(POPMALIMIO C TOMOIIBIO KPYroB Diliepa;

e pemarh 3aJa4yd  HA BBIYMCICHHE BEPOSTHOCTH C IMOJACYETOM
KOJIMYECTBA BAPUAHTOB MO (GOpMyJiaM KOMOMHATOPUKH.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® U3BJIECKaTh, MHTEPIPETUPOBATH U MPEoOpPa30BbIBATH HH(OPMALHUIO,
NPEACTABICHHYI0O B TaliauIax, Ha JuarpaMmax, Trpadukax, OTPa’Karollylo
CBOICTBA U XapaKTEPUCTUKH PEATbHBIX MIPOLIECCOB U SIBJICHUI;

® OIpEAeNITh CTATUCTHYECKUE XaPAKTEPUCTUKH BHIOOPOK MO TaOJIHIIaM,
auarpammam, rpaukaM, BBIIIOJHATh CPAaBHEHHWE B 3aBUCHUMOCTH OT II€JIU
penieHus 3a/1a4u;

® OILIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUIN U SIBJICHUU.

TexcroBble 3a1a4H.

e Pemarh NpoCThIE U CIOXKHBIE 33Ja4M PA3HbIX TUIIOB, a TaKXe 3aJa4u
MOBBIILIEHHON TPYAHOCTH;

® JICIOJIb30BaTh Pa3HbIE KPATKUE 3aMCH KaK MOJIENIN TEKCTOB CJIOKHBIX
3aJ1a4 IS TOCTPOEHUS TIOMCKOBOM CXEMBI M PEILIECHUS 3a/1ay;

® pa3IMyaTh MOJEIb TEKCTa W MOJEIb  PEIICHHs  3aJayH,
KOHCTPYHpPOBaTh K OJIHOM MOJENM PELICHHsS HECIO0XKHOW 3aJaud pas3Hble
MOJIeJIA TEKCTA 3a/1a4u;

® 3HaTh M MPUMEHATH 00a cnocoba TMoucka pemeHus 3anad (OT
TpeOOBaHMS K YCIOBUIO U OT YCIOBUS K TPEOOBAHUIO);

® MOJIETUPOBATh PACCYKICHUSI MPU MMOUCKE PEUICHUS 3a]1ay C TTIOMOIIbIO
rpad-cxXeMsl;

® BBIIEIAATH dTAllbl PELIEHUS 33]1a4U U COAEP/KaHUE KaX/I0Tr0 ITana;

® yMeTbh BHIOMpATh ONTUMAbHBIA METOJ] PEIICHU 3aJa4l U OCO3HABATh
BBIOOp METOJla, paccMAaTpUBATh pa3IMYHbIE METOAbI, HAXOIAUTh pa3HbIC
pelieHus 3a1a4m, €ciii BO3MOXHO;

® AHAIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUU 33/1a4;

® BBINOJIHATH pAa3IMYHbIE MPEeoOpa3OBaHUs MPEIJIOKEHHONW 3aJauH,
KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 IAHHOM, B TOM YHUCJI€ OOpATHBHIE;



® WVHTEPNPETUPOBATh BBIUMCIUTENBHBIC  PE3yJbTaThl B 3ajade,
UCCJIEI0OBATh MOTYYEHHOE pElICHUE 3a/1auH;

® aHAIM3UPOBATh BCEBO3MOKHBIE CUTYAIIMM B3aMMHOTO PAaCIOJIOKEHUS
TBYX OOBEKTOB M M3MEHEHHE MX XapaKTEPUCTUK MPU COBMECTHOM JIBHKCHUU
(CKOpOCTh, BpeMs, pacCTOSHWE) TPU PEIICHWHM 3a/1ad Ha JBIKCHHE JBYX
00BEKTOB KaK B OJJHOM, TaK U B MPOTHBOIIOJIOKHBIX HAMIPABICHUSX;

® JICCIIEIOBAaTh BCEBO3MOXHBIC CHUTYallUM TIPU PEIICHWW 3a7ad Ha
JBIKEHUE TI0 pEeKe, pacCMaTPUBATh Pa3HbIE CUCTEMbI OTCUETA;

® pelaTh pa3HOOOpa3HbIE 33J]a4M «HA YaCTH,

e pemath W OOOCHOBBIBATH CBO€ pEIICHHE 3ajad  (BBIACIATH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOXKICHUE YACTH YMCJIA U YKCIIA TI0 €r0 YacTh
Ha OCHOBE KOHKPETHOT'O CMBICIIA IPOOH;

® OCO3HABaTh W OOBICHATH HJICHTUYHOCTh 3aJad pa3HbIX THIIOB,
CBSA3BIBAIONIMX TP  BEJIMYMHBI  (Ha  pabOTy, Ha  TMOKYIKH, Ha
JIBUKEHUE).BBIICTIATh 3TH BEJIWYUHBI U OTHOIICHUS] MEXIY HUMH, PUMEHSThH
WX TpU PEIICHUH 3a/lad, KOHCTPYHPOBATh COOCTBEHHBIE 3a7a4 YKa3aHHBIX
THUIIOB;

® BJAJETh OCHOBHBIMU METOJAMH PEIICHUS 3a/lad Ha CMECH, CILIaBhI,
KOHIICHTpAITUH;

® pemaTh 3a/Ja4d Ha TMPOIICHTHI, B TOM YHCIIC, CIOXKHBIE MPOIEHTHI C
000CHOBaHHUEM, UCTIOJIB3YS Pa3HbIE CIIOCOOHI;

® pelaTh JIOTHYECKUE 3a7a4d pPa3HbIMU CIOCO0aMHu, B TOM YHCIIE, C
JIBYMsI OJIOKaMH U C TpeMs OJIOKaMHU JJAaHHBIX C TTIOMOIIBIO TaOJIHIL;

e pemaTh 3a7a4d [0 KOMOMHATOPUKE W TEOPUU BEPOATHOCTEH Ha
OCHOBE HCIIOIh30BaHUS U3yYE€HHBIX METOJ0B 1 0OOCHOBBIBAThH PEIICHHCE;

® pemaTh HECIOKHBIC 3a7a9M 110 MATEMATHICCKON CTATHCTHKE;

® OBJIAJICTh OCHOBHBIMH METOJIaMHU PEIICHUS CIOKETHBIX 3a7a4:
apupMeTHYEeCKUi, anredpanyeckuii, mepedop BapUAHTOB, T'C€OMETPUUYECKUM,
rpaduyeckuii, MPUMEHATh HMX B HOBBIX II0 CPAaBHEHHIO C W3YYCHHBIMU
CUTYaIIHsIX.

B noBcenHeBHOM KU3HU M TIPH U3yYe€HHH APYTHX NMPEIMETOB:

® BBIICIATH NMPU PEIICHUH 3a7a4 XapaKTePUCTUKH pacCMaTpUBacMOK B
3ajlaye  CUTyalluu, OTJIWYHBIE OT  peagbHbIX (T€, OT  KOTOPBIX
a0CTparupoBaliMCh), KOHCTPYUPOBaTh HOBBIC CHTyaIlMd C Y4ETOM ITHX
XapaKTEPUCTHK, B YACTHOCTH, MPHU pPEIICHUH 3aJad Ha KOHIEHTpPAIIWH,
YYUTHIBATH IJIOTHOCTD BEIIECTBA;

e pemaTh W KOHCTPYHPOBATh 3aJlayd Ha OCHOBE PACCMOTPCHHS
pEeaNbHBIX CHUTYallWid, B KOTOPBIX HE TPEOYeTCS TOYHBIA BBIYHCIUTEIHHBIN
pe3yibTarT;

e pemaTh 3aJa4yd Ha JBIDKCHHE II0 pEKe, paccMaTpuiBas pa3HbIC
CHUCTEMBI OTCYCTA

I'eomerpuueckue purypsl.
e OmnepupoBaTh MOHATUIMU TEOMETPUUECKUX DUTYD;



® U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(POPMAIUIO O
reoOMeTpUYEeCKUX uUrypax, NpeACTaBICHHYIO Ha YEPTEKaAX;

® TMPUMEHSTh TeoMeTpuueckre (aKThl AJiA pEIICHUS 3ajady, B TOM
qyclie, IPeAnoaaraionux HeCKOJIbKO 1IaroB PeIieHus;

e (QopmynupoBaTh B MPOCTEHMIIUX CIIydasxX CBONCTBA W MpPHU3HAKU
duryp;

® JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPKICHUS

® BRBIAAECTh  CTaHJAPTHOM  Kiaccuukanuend  1iockux  duryp
(TpEyTrOJIbHUKOB U YETHIPEXYTOJIBHUKOB).

B noBceHeBHOM KM3HM M NIPH U3YUYEHHHU APYTUX MPeIMETOB:

® ICIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp IJIA peIIeHus 3a1au

MPAKTHYECKOTO XapaKkTepa U 3aJa4 U3 CMEXHBIX TUCIUTLIINH
OTHomeHus.

e OmnepupoBaTh MOHATUSAMHU: PABEHCTBO (UIYp, paBHbIE (UTYPHL,
PaBEHCTBO TPEYTOJIbHUKOB, MAPAJIENIbHOCTh MPSIMBIX, MEPHEHAUKYIIPHOCTh
OpSIMBIX, YIJIBI MEXIY TPSMBIMH, MEPHEHAUKYISP, HAKIOHHAS, TMPOEKIHS,
nonobue Gpuryp, nogoOHbIe GUTYPBI, TOAOOHBIE TPEYTOJIbHUKH;

e mpuMeHATh TeopeMy Daneca W TeOpeMy O MPOMOPIMOHAIBHBIX
OTpe3Kax MpH PEIICHUH 3a/1a4;

® XapaKTepU30BaTh B3aMMHOE PACIIONOXKEHHE MPSMON M OKPY>KHOCTH,
JIBYX OKPY>KHOCTEH.

B noBceHeBHOM KM3HM M IPH M3YYECHUHU APYTUX MPeJIMETOB:

® CIOJIb30BaTh OTHOILIEHHUS [UIsl pEUIeHHs 3a]ad, BO3HHUKAIOUIMX B

peaAbHOM KU3HU
H3mepenus u BoIYHCICHHS.

e OnepupoBaTh MNPEJICTABICHUSMH O JJIMHE, IUIOMIAIUd, O00BbEME Kak
BeiauurHaMu. [lpumensaTts ¢opmynsl  miomaau, o0bEMa NTpU  pPELICHUU
MHOTOIIIArOBBIX 3aJ7]a4, B KOTOPBIX HE BCE JaHHbIE NPEJCTAaBJICHbI SBHO, a
TpeOYIOT BBIUMCIIECHUHN, OMEPUPOBATH 00Jiee MIUPOKUM KOJUYECTBOM (HOPMYI
JUTMHBI, TIIOMAaU, 00bEMA, BBIYUCIIATh XapaKTEePUCTUKH KOMOWHAIUi (uryp
(OKpY>)KHOCTE M  MHOTOYTOJIbHUKOB) BBIYUCISATH PACCTOSHUS  MEXITY
burypamu, NpUMEHITb TPUTOHOMETPUYECKHE (POPMYJIbl ISl BBIYMCICHUN B
0oJiee CIIOXKHBIX CITydasx, IPOBOANTH BBIYUCIICHUS HA OCHOBE PAaBHOBEINKOCTH
¥ pPaBHOCOCTaBJICHHOCTH;

® TPOBOJUTH MPOCTHIC BRIYUCICHUS HA O0BEMHBIX TeJax;

e (QopmynupoBaTh TpOCTEHIIME 3aJaud Ha BBIYHUCICHHWE JJIHH,
ioniael 1 00bEMOB U peiaTh ux.

B noBceHeBHOM KM3HM W TIPM M3YUYEHUH APYTUX NPeAMETOB:

® TPOBOJUTH BHIYUCIICHUS HA MECTHOCTH;

® MpuUMEHATh (QOPMYIbl TPHU BBIUUCICHHUSIX B CMEXKHBIX Y4YEOHBIX
IIpeIMETaX, B OKPYKAIOIIEH NENCTBUTEIBHOCTH

IHocTpoenus.



e I3oOpakarh reoMeTrpuueckue (QUIypbl 1O  TEKCTOBOMY U
CUMBOJIBHOMY OIIMCaHHUIO;

® CBOOOJHO OINEPUPOBATH YEPTEKHBIMU UHCTPYMEHTAMU B HECIIOKHBIX
CIIyvasx,

® BBINOJHATh IOCTPOCHUS TPEYTOJBHUKOB, MPUMEHATHh OTJEIbHBIC
METOAbl IIOCTPOCHUM LHMPKYJIEM MW JIMHEMKOW W IPOBOAUTH IPOCTEUIINE
VCCIIEOBAHUSI YHCIIA PEUICHU;

® U300pa)kaTh THUIOBBIE IUIOCKWE (UTYpHl M OOBEMHBIE Tela C
MTOMOUIBIO MPOCTEUIINX KOMITBIOTEPHBIX UHCTPYMEHTOB.

B noBceqHeBHOI »KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:

® BBINOJHATh NPOCTEHIINE MOCTPOECHUS HA MECTHOCTH, HEOOXOIUMBIE B
pEabHOM )KU3HU;

® OILICHUBATh Pa3MeEPhl PEATbHBIX O0BEKTOB OKPYKAOIIETO MUPA

IIpeoGpa3zoBanus.

e OmnepupoBaTh MOHATUEM JBWKEHUS M MpeoOpa3oBaHUs M0A00MS,
BJaJeTh NpUEMAMU IOCTPOCHHUS (UIyp C HCHOIB30BAHUEM JIBUKEHUH WU
npeoOpa3oBaHuil TNOJ0OMS, TPUMEHATH IMOJNYYEHHBIE 3HAHUS M OMBIT
MOCTPOEHUN B CMEXHBIX NPEIMETAX U B PEAJbHBIX CUTYyalUSAX OKPYKAIOIIErO
MUpa;

e CTpouTh (Urypy, MHOJOOHYIO [TaHHOM, MOJIb30BAaThCS CBOMCTBaAMU
o100ust 1711 000CHOBaHUSI CBOUCTB (UTYD;

® [PHUMEHATh CBOWCTBA [JBWKEHHUW JUIA NIPOBEICHHS IPOCTEUILINX
000CHOBaHUM CBOMCTB GUTYP.

B noBceqHeBHOM KU3HH M NIPH U3YYECHHHU APYIHX NPEIMETOB:

® [PUMEHSTh CBOICTBAa JABW)KEHUH M TPUMEHATH MojoOue JJis

MOCTPOEHHI U BBIYUCIICHUH
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.

e OmnepupoBaTh TMOHATUSAMHU BEKTOP, CyMMa, pPa3HOCTb BEKTOPOB,
IIPOU3BEJCHUE BEKTOpAa HA YHUCIIO, YroJ MEXKIy BEKTOpamH, CKaJspHOE
IIPOU3BEJECHUE BEKTOPOB, KOOPAUHATHI HA INIOCKOCTH, KOOPANHATHI BEKTOPA;

® BBINOJHATH JIEWCTBHS HAJ BEKTOpaMH (CIOKEHHE, BBIYUTAHUE,
YMHOKEHHE Ha YUCJI0), BBIYMCISTH CKaJSPHOE MPOU3BEJICHUE, ONPEIETATh B
NPOCTEUIINX CIydasgX Yrojl MEXIy BEKTOpaMH, BBINOJHATh pPa3joKeHUe
BEKTOpa Ha COCTaBJSIOIIME, MPUMEHATH IOJy4YEHHbIE 3HAHHUS B (PU3MKe,
MOJIb30BaThC (OPMYJIOW BBIUMUCIEHUS PACCTOSHUS MEXAY TOYKAMH TIO
U3BECTHBIM KOOpPJMHATaM, MCIOJIb30BaTh YpPaBHEHHS] (UIYyp Jid pELICHUs
3aj1ay;

® [PHUMEHATh BEKTOPbl U KOOPAMHATHI JJISl PEIICHHS] T€OMETPUYECKUX
3aJ1a4y Ha BBIYMCIIEHUE JJIMH, YTJIOB.

B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYIHX NPEIMETOB:

® JICIOJIb30BaTh MOHATHUS BEKTOPOB U KOOPAMHAT JUIsl pEUICHUs 3ajay

no ¢usuke, reorpaduu U Jpyrum yuyeOHbIM NpeaMeTam
HUcropust MaTeMaTUKHU.



e XapakTepu3oBaTh BKJIAJ BBIJAIOIIMXCSA MAaTEMaTUKOB B DPa3BUTHE
MaTEMaTHKU U UHBIX HAyYHBIX 00JIacTel;

e [IOHMMAaTh POJIb MATEMAaTUKHU B pa3BUTHHU Poccun

MeToabl MATEMAaTHKH.

e lcnonp30BaTh OCHOBHBIE METOABI JOKA3aTEIbCTBA, IPOBOIAUTH
JIOKA3aTEIbCTBO U BBINOJHATH ONIPOBEPKEHHUE;

® [IPUMEHITh OCHOBHBIE METO/IbI PEIICHUS MaTEMAaTHYECKUX 3a/1a4;

e Ha OCHOBE MATEMAaTHMYECKUX 3aKOHOMEPHOCTEM B  IPHUPOJE,
XapaKTepU30BaTh ICTETUKY OKPY’KAKOLIEr0 MUPA U MPOU3BEICHUN UCKYCCTBA;

® IIPUMEHSTH NIPOCTEMIIME NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH MAaTEMATUYECKUX 3a/1a4

COAEPKXAHUE YYEGHOI'O IPE/IMETA

Apudpmernka

HarypaJjbHble yucia

Psn  wHarypanbHbix uwMcen. JlecsTudHas 3amuch HATypalbHBIX YMCEN.
OKpyrieHue HaTypalbHbIX YHCEIL.

KoopaunatHaslii myy.

CpaBHeHue HaTypanbHbIX uncesn. CIOKEHUE U BBIYUTAHHUE HATypajbHBIX
yuces. CBOMCTBA CII0KEHUS.

YMHOXEHHE U JIeJICHHE HaTypalbHbIX uKcen. CBOWCTBA YMHOXEHUS.
Henenue ¢ octatkoM. CTENEHb YHUCIIA C HATYPAIbHBIM MTOKA3aTEIIEM.

Jlenutenu v KpaTHbIE HATypajIbHOTO YKciia. Hanbonpmmii 001mumii 1eTuTeNb.
Haunmensbiee o6miee kpatHoe. [Ipusnaku neaumocty Ha 2, Ha 3, Ha 5, HA 9, Ha 10.

ITpocTeie u cocTaBHbIe uncna. PaznoxkeHnue ynucen Ha MPOCTbIE MHOKUTEIH.

Pemenne TekcToBBIX 3a1a4 apuMETUYECKUMH CIIOCOOaMHU.

Jpodu
OOGbIkHOBEeHHBIE IpoOu. OCHOBHOE CBOMCTBO JpobOu. HaxoxkaeHue apodu

oT uyucna. HaxoxkaeHue uucina 1o 3HayeHUto ero Japobu. IlpaBuiibHbie |
HeTpaBWIbHbIC 1poOu. CMEIIaHHbIC YHCTIA.

CpaBHeHHE  OOBIKHOBEHHBIX  JIpoO€ii W CMEIIAaHHBIX  YHCEIL.
Apudmernueckre AEHCTBUS C OOBIKHOBEHHBIMU JpPOOSIMM W CMEIIAHHBIMU
YUCITAMH.

Hecstuunbie apodou. CpaBHEHHWE W OKPYIJICHHE JECATUYHBIX JPOOECH.
ApudmMernueckne ACHCTBUSA C ACCATUYHBIMU ApoOsimu. [Ipukuaku pe3yabTaToB
BbIurciieHui. [IpencraBnenue necaTuaHou ApoOu B BUJE OOBIKHOBEHHOM ApOOH U
OOBIKHOBEHHON B BHJIE JECATUYHOW. beckoHeUHbIe MEePUOIUYECKHUE NTeCATUYHBIC
npobu. Jlecstuanoe npubImKeHne OOBIKHOBEHHOM TPOOH.



OtHoumienue. IlponieHTHOE OTHOILIEHHE JBYX uMcen. [leneHue yucia B
JTAHHOM OTHOIIeHHH. MaciTa0.

[Iponoprusi. OcHOBHOEe cBoMcTBO Tmponopiuu. Ilpsimas u  oOpartHas
MPOMOPIIMOHANIBHBIE 3aBUCUMOCTH.

[Ipouentsl. HaxoxaeHue nporeHToB oT yucia. Haxoxkienue yucia mno ero
MPOLICHTAM.

Pelenne TekCcTOBBIX 3a/1a4 apu(METUYECKUMHU CIIOCOOAMH.

PanuoHaJIbHbIE YHCIA

[TonoxxutenbHble, OTPULIATENBHBIC YUCaa U Yucio 0.

IIpoTuBomnonoxueie ynciaa. Moxymnp yucnia.

enbie yucna. PanuonanbHbie unciia. CpaBHEHHE pAIlMOHAIBHBIX YHCEIL.
Apudmernueckue ASUCTBUS ¢ palMOHAIBHBIMU yuciaamMu. CBOWCTBA CIOXKEHUS U
YMHOKEHHSI PAllHOHAIBHBIX YHCEIL.

Koopannartnas npsimas. KoopanHatHast IIIOCKOCTb.

Beauuunbl. 3aBUCHMOCTH MeKIy BeJIUYMHAMU

Eaununet qiauHsel, moiomaamn, oobema, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepbl  3aBUCMMOCTEd  MexXay  BennunHamu.  lIpeacrtaBneHue
3aBUCUMOCTEH B Buje popMyil. Beruucienus mo popmynam.

YucsioBbie 1 0yKBEHHBIC BHIPAKECHUsA. Y PABHEHUS

UucnoBble BBIpOXEHUS. 3HAYEHUE YHCIOBOTO BbIpakeHud. l[lopsmok
JEHUCTBUN B YUCIIOBBIX BhIpaKeHUsIX. ByKBeHHbIE BbIpakeHUs. PackpbiTue CKOOOK.
[TonoOHbIe cnaraemele, MPUBEACHHUE MOI0OHBIX ciaaraeMbix. opmybl.

VYpaBuenusi. Kopenb ypaBHeHusi. OCHOBHbIE CBOMCTBA ypaBHEHU. Penienue
TEKCTOBBIX 337124 C [IOMOILBI0 YPAaBHEHUM.

JJIeMeHThI CTATUCTHKH, BeposATHOCTH. KoMOMHaTOpHbBIE 3a1a4u

[IpencraBienne AaHHBIX B BUJE TaOJUIl, KPYrOBBIX M CTOJOYATHIX
JarpaMm, rpauKoB.

Cpennee apudmernueckoe. CpegHee 3HaUCHUE BETUYUHBI.

Cnyuaitnoe coobiTHe. JlOCTOBEpHOE U HEBO3ZMOXKHOE COOBITHS. BeposiTHOCTh
ciy4aitHoro coObiTus. Pemienre KoMOMHATOPHBIX 3a/ay.

I'eomerpuueckue purypoi. I3MepeHus reoMeTpUYeCKUX BeJIMYUH

Otpesok. Iloctpoenne otpes3ka. JlnmuHa oTpeska, jJoMaHo. M3mepeHue
JUIMHBL ~ OTPE3Ka, TMOCTPOEHHWE OTpe3Ka 3aJaHHOW  JiuHbL  llepumerp
MHOroyroJibHuKa. [1nockocts. [psamas. Jlyy.

Yron. Buae! yrios. ['pagycHas mepa yrna. IsmMepenre u noctpoeHue yrioB
C IOMOIIIBIO TPAHCIIOPTHUPA.



IIpamoyroneauk. Ksampar.  TpeyronbHuk. Buael  TpeyrojibHMKOB.
OxkpyxHOCTb U Kpyr. J[sInHa OKpy)HOCTU. YHCIO T

PaBenctBo  ¢uryp. Ilonstue wu cBoiictBa 1wiomaau. Iliromans
npsIMOYTOJIbHUKA U KBajsipaTa. [nomans kpyra. Ocb cuMMeTpun (PUTYpBHI.

Harnsgueie pEACTaBICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJIBHBIN MapajuieNenunes], Kyo, nupamuaa, HTWIMHAP, KOHYC, map, cdepa.
[IpuMepbl pa3BEpTOK MHOTOTPAHHUKOB, WJIMHAPA, KOHYyca. [loHsATHE M cBOWCTBA
ooveMa. OOBbEeM MPSAMOYTOIHLHOTO TapaJijIeNIeuIeIa U Kyoa.

B3auMHoe pacrnonoxeHue JByX MNpsMbIX. llepneHauKyspHble MHpsSMBIE.
[TapannenbHble NpsSIMBIE.

OceBas 1 LIEHTpaIbHAasi CAMMETPHH.

MaTtemaTHuKa B HCTOPHUICCKOM pasBUTUH

Pumckas cucrema cuucieHus. Ilo3MIIMOHHBIE CHCTEMBI CUHMCIICHHS.
O6o3Hauenne nudp B Jpesueir Pycu. CrapuHHble Mephl JIMHBL. BBeaeHue merpa
KaK eIMHUIIBI JMHbl. MeTtpuueckas cucrema mep B Poccuu, B EBpore. Vctopus
dbopMupoBaHUsS MaTeMaTHYeCKUX CUMBOJIOB. JIpoou B BaBwmiione, Erunte, Pume,
Ha Pycu. OTKpbITHE IEeCITUYHBIX IpoOeit. Mup mpocCThIX Yncell. 30JI0TOe CeUeHHUE.
Yucno Hynb. [losBIeHHE OTpULIATETBHBIX YHCEIL.

Aureopa
AJire0panvecKue BbIPaKEeHUs

bykBeHHbIe BbIpaykeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU ). UHNCTIOBOE 3HAUCHHE
OYKBEHHOTO BbIpaXKeHUs. JlOMycCTHMBbIE 3HAUYECHUSI TEPEMEHHBIX, BXOJSAIIUX B
anreOpanueckre BhIpakeHUs. [lojcTaHOBKA BBIpAKEHUNW BMECTO TEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIpaXKeHUN. TOXKIAECTBO, JOKA3aTENBCTBO TOXKIECTB.
[IpeoOpazoBaHne BBIPAKCHHIA.

CBoOMCTBa CTENEHEM ¢ IIeabIM Moka3aTreneM. MHoroujieHbl. (CioKeHHe,
BBIYUTAHUE, YMHOKEHHE MHOTroujiecHOB. DOpMysbl COKpaIIEeHHOTO YMHOXKCHUSI:
KBaJpaT CyMMbI KBaJpaT pPa3HOCTH, KyO cymMMbl U KyO pasHocTH. Dopmyna
Pa3HOCTU KBaJpaToB, GOpMyJibl CyMMbI KyOOB M pa3HocTU KyOoB. Paznoxxenue
MHOTOUYJieHa Ha MHOXuTenu. KBajmpaTHbeIli TpexwieH. BeiieneHue MoIHOTO
KBaJpara B KBAaJApaTHOM TpexuwieHe. Teopema Buera. Pa3noxeHue xkBagpaTHOIO
TPEX4WICHAa Ha JIMHEMHbIE MHOXWUTEIUW. MHOTOYIEHbBl C OJHOM IIEPEMEHHOM.
Crenenb MHOTOWIeHa. KopeHb MHOTOUJIEHA.

AnreOpamdeckas  apoos.  Coxpamenwe  apoOeit.  JlelictBus ¢
anredpandecKuMu ApoosiMu.

PanmonansHbie BhIpakeHHS U X TpeoOpa3zoBanus. CBOWCTBA KBaJIpaTHBIX
KOpPHEW U UX TPUMEHEHUE B BHIYUTAHUSIX.

YpaBHeHUS U HEPABEHCTBA



YpaBHenue ¢ oxpHou nepemeHHOM. Kopenp ypaBHeHus. JIuneiliHoe
ypaBHeHue. KBagpatHoe ypaBHeHue, opmysa KOpHEH KBaJpaTHOIO ypaBHEHUS.
Pemenue panuoHanbHBIX ypaBHeHuMH. IIpumepsl pelieHus ypaBHEHUH BBICIIMX
CTEIIEHEN: METOIbI 3aMEHBI IEPEMEHHON, Pa3JI0KEHUE Ha MHOKUTEIIH.

VYpaBHeHHE C AByMs IIEpEMEHHBIMU; penieHue cucreMmbl. Cucrema IBYX
JMHENHBIX YPAaBHEHMU C JABYMs IIEPEMEHHBIMH; DEIICHHE IIOJACTAHOBKOW U
alreOpanvyeckuM CJIOKEHUEM. YPaBHEHHE C HECKOJIBKUMH I€PEMEHHBIMH.
[IpuMepbl pelieHHs HEIMHEMHBIX cucTteM. llpuMepsl pelieHus ypaBHEHUM B
L[EJIBIX YMCIIaX.

HepasencTtBo ¢ omHou mnepemeHHou. Pemienue HepaBeHcTBa. JIMHEWHBIE
HEPAaBEHCTBA C OJHOM NEPEMEHHOM M HMX cucTembl. KBajapaTHble HEpaBEHCTBA.
[Tpumeps pemienus: ApoOHO-PAITMOHATIFHBIX HEPABEHCTB.

UucnoBele HEPAaBEHCTBA M HMX CBOWCTBA. J[OKA3aTelbCTBO YHCIIOBBIX H
areOpanvyecknx HEPaBEeHCTB.

[lepexon oT cioBecHON (POPMYIUPOBKH COOTHOLIEHUN MEXIY BEIMUMHAMU
K ainredpanyeckoil. Pemenne TeKCTOBBIX 3ajau alre0panyeckum crocooom.

YucyioBble MOCEA0BATETbHOCTH

[lonsiTue moOCNENOBaTENbHOCTH. Apu(]MeTHUEecKass W TeOMETpUYECcKas
nporpeccur. dopmynbel o0miero wieHa apupMETUYECKOW W T€OMETPUUYECKOMN
IPOrPECCHIl, CYMMBI TIE€PBBIX HECKOJIBKHX WJIECHOB apU(METUYECKOH U
reOMETPUYECKOM ITPOTPECCH.

CIioXHbIE TPOLICHTHI.

Yuciaosbie pyHKIUH

[Tonstue dyukiuu. O6nacte omnpeaencHuss Gpynkuuu. CriocoObl 3agaHus
bynkuuu. ['padux dyHkmuu, Bo3pactanue u yobiBaHue GyHKIIMU, HAUOOJBIIEE U
HAaWMEHbIlIee  3Ha4YeHWs  (QYHKIMH,  HyJId  QYHKIUH,  TPOMEKYTKH
3HAKOTIOCTOSIHCTBA. UTeHne rpadukoB PyHKITHI.

OyHKIMM, ONUCHIBAOIIME TMPSAMYI0 U OOpaTHYI NPONOPLUUOHAIBHYIO
3aBUCUMOCTH, uX rpaduku. JIuneliHas ¢yHKiusg, ee rpaduk, reoMeTpUIEeCKUi
cmbicnt  kod(pduimentoB. ['mmepboma. Ksampatwunas ¢yHkuus, ee rpaduxk,
napabona. KoopnuuaTel BepiiumHbl mMapaloiibl, och cumMMmeTpuu. CTeneHHbIE
(GyHKUIMU C HAaTypaJIbHBIM MOKa3areneM, ux rpaduxu. ['papuku GpyHKUIMA: KOPEHB
KBaJIpaTHBIN, KOpeHb KyOuueckuii, Moayib. Mcnonbs3oBanue rpaduxoB QyHKIuI
JUTSL peLICHUs] YPaBHEHUI U CUCTEM.

[Ipumepsl rpadmyecKux 3aBUCUMOCTEHN, OTPAXKAIOIIUX PEAIbHbBIE MPOLIECCHI:
KoJieOaHue, MOKa3aTeNIbHbI pPOCT; YHMCIOBbIE (PYHKIUHU, OINUCHIBAIONINE 3THU
MPOLIECCHI.

[TapannensHbIi TIEpeHOC Tpaduka BAOIbL OCEH KOOPJAWHAT U CHUMMETPHUS
OTHOCHUTEJIBHO OCEH.

Koopaunarsl



N300paxeHne 4ucen TOUYKaMH KOOpAMHATHOW mpsmMoil. ['eomerpuueckuit
CMBICJI MOIyJId 4Hcia. YuCIOBBIE MNPOMEXKYTKH: HMHTEpPBAI, OTPE30K, Jyd.
dopMyi1a pacCTOSIHUSA MEXAY TOUKaMU KOOPJAMHATHOMN MPSMOM.

JlekapTOBBl KOOPJAMHATBHI HA IUIOCKOCTH; KOOpAUHATBHI TOUKH. KoopauHaTel
cepelrHbl OoTpe3ka. PopMysia pacCTOSHUS MEKIAY IBYMsI TOYKAMM IUIOCKOCTH.
VYpaBHeHHe NpsMOi, yriaoBoi KOA((UUIMEHT NpsSMOH, yCIOBUE NapajlieIbHOCTU
OpsIMBIX. YpaBHEHHE OKPY)KHOCTH C LIEHTPOM B Hayaje KOOPJIMHAT U B JIIOOOH
3alaHHOU TOYKE.

['padmyeckass uHTEpHpeTanusi ypaBHEHHMH C JBYMsI NMEPEMEHHBIMH U HX
CUCTEM, HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

I'eomerpus
IIpocreiiimme reomerpudeckue purypnl

Touka, mnpsmas. Otpe3ok, ayd. Yron. Buael yrmoB. CwmexHble U
BEpTUKAJIbHBIE YIibl. BuccekTpuca yria.

[lepecekaromuecs: U napajuienbHble OpsimMble. [lepneHauKyIspHbIe MpsAMbIE.
[lpuznaku mapawienbHOCcTH NOpsAMbIX. CBOWCTBA MNapaUICNbHBIX — MPSMBIX.
[lepneHauKyJIAp U HAKJIOHHAS K TIPSIMOIA.

MHOI‘O)’FOJH)HI/IKH

TpeyronpHuku. Buasl TpeyroapHukoB. MeauaHa, OucCeKTpHca, BBICOTA,
CpemHss JIMHUA TpeyroyibHUKA. [[pu3Haku paBeHCTBA TPEYroibHUKOB. CBOMCTBA U
NPU3HAKK  PABHOOEAPEHHOTO TpeyroiabHuka. CepelrHHBIA NepHeHAUKYJIIp
orpe3ka. Cymma yIJIOB TpeyrojpHUKAa. BHemHHME yriael TpeyroJibHHKA.
HepaBeHncTtBo TpeyrosibHuKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamu
Tpeyroybauka. Teopema [Tudaropa.

[TogoGubie TpeyronpHuku. [lpu3Haku m1OAOOMS TPEYroJbHUKOB. Touku
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYTroJbHUKA, CEPEIMHHBIX
NEPIIEHIUKYJIIPOB CTOPOH TpeyrojbHUKa. CBOMCTBO OMCCEKTPHUCH TPEYTOJbHUKA.
Teopema Paneca. MeTpuueckrne COOTHOLIEHUS B MPAMOYTOJIbHOM TPEYTOJIbHUKE.
CHHyC, KOCHHYC, TAHI€HC, KOTAaHI€HC OCTPOro yrIjia MpsSMOYIOJIbBHOTO Tpe-
yroapHuka U yrioB oT 0 mo 180. dopmynbl, CBSA3BIBAIOIINE CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'E€HC OJHOTO U TOro ke yria. Pemenune tpeyroibHukoB. Teopema
CHUHYCOB U TEOpEMa KOCHHYCOB.

UYerpipéxyronpauku.  [lapamnenorpamm.  CBolicTBA M INPU3HAKHU
napayenorpamma. IIpsMoyrosbHUK, poMO, KBaapar, UX CBOWCTBA W IMPHU3HAKHU.
Tpaneuus. CpegHsis TUHUS Tpaneluy U €€ CBOWCTBA.

MHoroyroinsHuKkd. Belykiple MHOTOYroJibHUKU. CymMMa yrioB BBITYKJIOIO
MHOI'OyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.



OxpykHOCTH U KpYr. ['eomMeTpuyecKkue nmocTpoeHust

OKpy>KHOCTb U KpyT. DJIEMEHTHl OKPYXXHOCTH M Kpyra. LleHTpanbHble U
BIIMCaHHbIe yIubl. KacarenpHas K OKpYy)KHOCTH M €€ CBOMCTBa. B3anmHoe
pacIoJIOKEHUE MPAMONM M OKPYKHOCTH. OINMCaHHAas W BIMCAHHAas OKPYXKHOCTH
TPEYroJIbHUKA. BrMcaHHble M ONMCaHHBIE YETHIPEXYTOJIBHUKH, MX CBOMCTBA U
IIPU3HAKU. BrimcaHHbIE ¥ ONIMCAHHBIE MHOTOYT'OJIBHUKHY.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbIl NEepHEHIUKYISAP
oTpe3ka u ouccekTpuca yrina kak [MT.

['eoMeTpuyeckre MOCTPOECHUS HUPKYJIEM U JTUHEWKoW. OCHOBHBIE 3a7a4l Ha
IIOCTPOECHUE: IOCTPOCHUE YIJIA, PABHOIO JNAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
NEPIICHNKYJIAPA JAHHOTO OTPE3Ka, IOCTPOCHUE MPAMOU, IPOXOAALIEH Yepes
JAHHYIO TOYKY U NEPIEHIUKYISIPHON JTaHHON NpSAMON, TOCTPOEHUE OUCCEKTPUCHI
na”Horo yria. [loctpoenue TpeyrojgpHuKa 110 3a1aHHbIM diiemenTam. Meroxg ['MT
B 33/1a4ax Ha IIOCTPOCHUE.

I/I3MepeHne r¢eOMETPpHYC€CKHUX BCJIHYNH

JlnuHa orpeska. Paccrosinue Mexay nByms TOUKaMu. PaccTtositHue OT TOUKH
JI0 TIpsAMOM. PaccTosiHre Mexy napajieabHbIMU IIPSIMBIMU.

[TepuMeTp MHOTOYTOJIBHUKA.

JInuHa OKpYyKHOCTH. J[TMHA TyTU OKPY>KHOCTH.

I'panycHas mepa yrna. BennunHa BOMCAaHHOTO yIuIa.

[TonsTus mionaaun MHOroyroibHuKa. PaBHoBenukue gurypsl. Haxoxaenue
IUIOIIAAA  KBajpaTa, MpsSMOYIOJbHUKA, NapajulesiorpaMMa, TpPEYroJIbHUKA,
Tpaneuuu.

[Tonarne mnomamu kpyra. Ilnomane cexkropa. OTHOLIEHHE TUIOLIAJEH
NMoI00HBIX GUTYP.

JlekapToBble KOOPAUHATHI HA MJIOCKOCTH

dopMyna paccTosiHASI MEXAYy AByMs Toukamu. KoopawHaTel cepenuHbl
oTpe3ka. YpaBHeHUE (QUTYpbl. YPaBHEHUS OKPYKHOCTH W MPSMOH. YTIIOBOU
KO3 PUIIMEHT MPSIMOH.

BekTopsl

[lonsitue Bektopa. Mogyns (anuHA) BekTOpa. PaBHBIE  BEKTOPBI.
Komnuneapueie BekTopbl. KoopauHatel BekTopa. CloK€eHHWE W BBIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. CKalsipHOE MPOU3BENCHHE BEKTOPOB.
Kocunyc yria Mexay 1ByMst BEKTOPAMH.

I'eomeTpuueckue npeodpazoBaHus

[TonsiTue o mpeodpazoBanuu purypsl. [IBuxenue purypsl. Buasl qBuxeHus



Gburyphl: MapauieTbHBI MEPEHOC, 0CeBasi CUMMETPUS, IIEHTPaIbHAS CUMMETPHS,
noBopoT. PaBubie ¢purypsl. ['omoreTus. I[logodue puryp.

JIeMEHTBI JIOTUKH

Onpenenenne. AKCMOMBI U TeopeMsl. JlokazarenbcTBo. Jl0Ka3aTenbCTBO OT
npotuBHoOro. Teopema, oOpaTHas naHHOM. HeoOxonmumMoe 1 JOCTaTOYHOE YCIIOBUS.
YnorpebiaeHne TOTHYECKUX CBA30K €CIH..., TO ..., TOTJIa ¥ TOJIBKO TOT/IA.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

N3 ucropun reomerpun, «Havana» EBxnmpa. Mcropus msaToro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 MU3MEPEHHM TpeyroiabHUKOB. [locTpoenue

MIPaBUJIBHBIX MHOTOYT'OJIbHUKOB. Kak 3apoawmiack uaes KOopAuHarT.
H.N. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop.

TEMATHUYECKOE IINTAHUPOBAHUE.

5 kaacc (MaTeMaTuka)

Koua — Bo | KoHTpOJIbHBIE
Ne Tema P
4acoB padoThI
1 HarypanbHbie uncina. 20 2
9 Crno)xeHre 1 BRIYUTAHUE HATYpaTbHBIX 33 5
YHUCEeI.
3 YMHOKEHHE U JIeTICHUE HAaTypaTbHbIX 37 5
YHUCEeI.
4 OOBIKHOBEHHBIE IPOOH. 18 1
5 JlecsTuanabie qpoou. 48 3
6 [ToBTOpEHME M cUCcTEeMaTH3aIMs Y4eOHOTO 14 1
MaTepuana.
Uroro: 170 11




6 Kiaace (MaTeMaTukKa)

Kou — Bo | KoHTpOJIbHBIE
Ne Tema P
4acoB patéoTbI
1 [ToBTOpEHME Kypca MaTEMATUKH 5 Kilacc 4 _
2 JleauMocCTh HaTypaabHBIX YHCEIL. 17 1
3 OOBIKHOBEHHBIE IPOOH. 38 3
4 OTHOILIEHHS U TPONOPLUU. 28 2
5 PanronanbHbIe YnCIa U 1EHCTBUS HAJl 79 4
HUMU.
5 [ToBTOpEHUE U cUcTeMaTU3aIUs Y4eOHOTO 11 1
Marepuana.
Uroro: 170 11
7 kaacc (aareodpa)
Koua — Bo | KoHTpOJIbHBIE
Ne Tema P
4acoB padoThbI
1 [loBTOpEHNE KypCca MATEMATHUKH 5 KJIAcc 3) 1
5 JInHenHoe ypaBHEHUE C OJTHOU 15 1
IIEPEMEHHOM.

3 [{enbie BBIpaX)eHUs. 67 4
4 OyHKIUY. 18 1
5 CucreMbl TMHENHBIX YPABHEHHUH C IBYMS o5 1

NNCPEMCHHBIMMU.




[ToBTOpEeHHE 1 cucTeMaTu3anus yaeoHOro

6 6 1
MaTepuana.
Uroro: 136 9
8 kiacc (aaredpa)
e Tema Kos —Bo | KoHTposbHBIE
4acoB padoThI
1 [ToBTOpEeHME Kypca anreOpsl 7 Kiiacce 3 -
2 PanronanbHbie BBIpAXKEHUS. 44 3
3 KBanparhbie kopHu. JleficTBUTENbHBIE o5 1
qucia.
4 KBagpaTHbie ypaBHEHUS. 25 2
5 [ToBTOpEeHME 1 cUCTEMAaTHU3AIHS YI€OHOTO 5 1
maTepuaia.
Uroro: 102 7
9 kJaacc (aaredpa)
e Tema Kou — Bo | KoHTpOJIbHBIE
4acoB padoThI
1 [ToBTOpEHUE Kypca anredpsl 8 Kiace 3 =
2 Hepasenctaa. 20 1
3 KBagpatuunas dyHkims. 37 2




4 DJIeMEeHThI MPUMEPHOM MaTEMATUKH. 18 1
5 YucnoBbIE MOCIEN0BATEILHOCTH. 16 1
5 [loBTOpEHUE U cucTeMaTU3aIus y4eOHOro 5
MaTtepuana.
Uroro: 99 5
7 kjacc (reoMeTpus)
Koa — Bo | KoHTpOJIbHBIE
Ne Tema 4acoB padoThI
1 [Ipocreiinue reoMmeTpudeckue GUryphbl U UX 15 1
CBOMCTBA.
1
2 | TpeyronbHUKH. 18
3 [TapannensHbie npsimbie. CymMMa yIJIOB 16 1
TPEYTOJbHUKA.
4 OKpyXHOCTb U KpyT. [ 'eoMmeTpruueckue 15 1
MIOCTPOCHMUSI.
5 [ToBTOpEHME M cUCcTEeMaTU3AIHs Y4eOHOTO 4 —
Marepuana.
4
Uroro: 68
8 kiyacc (reomeTpus)
Koua — Bo | KoHTpOJIbHBIE
Ne Tema P
4acoB padoThI
1 [ToBTOpEHUME KypCca reoMeTpun 7 Kiace 3 -




2 YeThIpexyTroabHUKHY. 22 2
3 [Tonob6ue TpeyroabHUKOB. 16 1
4 | PemieHue npsIMOYTOJIbHBIX TPEYTOJIbHUKOB. 14 2
5 MuoroyrosibHUKH. [I011a16 10 1
MHOTOYTOJIbHUKA.
5 [ToBTOpEeHME 1 cucTeMaTU3alKsI y9eOHOTO 3
Marepuana. -
Utoro: 68 6
9 kJacc (reomerTpus)
Kox — Bo
KonTtpoJbH
Ne Tema 4acoB
ble padoThI
1 [loBTOpEHNE Kypca reoMeTpun § Kitace 3 -
2 Perenue TpeyroabHUKOB. 20 1
3 [IpaBuiIbHBIE MHOTOYTOJIbHUKH. 12 1
4 JlekapTOBBI KOOPAUHATHI HA MJIOCKOCTH. 17 1
5 BexkTopsl. 18 1
6 ['eomeTpuueckue npeodpazoBaHuUs. 18 1
7 [ToBTOpEHME U cCUCTEMAaTH3AIIHS YIEOHOTO 11
MaTtepuana.
Uroro: 99 5
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17. Teomerpusi: 9 xmnacc: meroamdeckoe mnocobue/E.B. bynko, A.l.
Mepsnsik, B.b. Tlomonckuii, M.C. Sxup. — M. : Benrtana-I"pad.



18. A. I'. Mep3nax. Anrebpa: 7 k.. y4eOHHMK N7l 0011€00pa30BaTENbHbIX
yupexaenuit / A. I'. Mep3nsk, B. b. [Tononckuit, M. C. Axup. — M.: Benrana-
I'pad, 2020.

19. A. I'" Mep3nsak. Anrebpa: 8 ki.: yueOHUK 11 00I1e00pa3oBaTeIbHBIX
yupexaenuit / A. I'. Mep3nsk, B. b. [Tononckuit, M. C. Axup. — M.: Benrana-
I'pad, 2020.

20. A. I Mep3nax. Anrebpa: 9 ki.: yueOHUK 111 0011€00pa3oBaTeIbHBIX
yupexaenuit / A. I'. Mep3msik, B. b. Ilononckuii, M. C. Sxkup. — M.: Benrana-
I'pad, 2020.

21. A. I'. Mep3nak. lupakTudeckue MaTepuaibl Mo anredpe s 7 kimacca /
A.T. Mepansk, B. b. [lononckuit, M. C. SAkup. — M.: Benrana-I"pad, 2020.

22. A. I'. Mep3nsak. Jlupaktudeckue MaTepuaibsl Mo anredope s 8 kimacca /
A.T. Mepansik, B. b. [Tlonorckuit, M. C. Skup. — M.: Benrana-I'pad, 2020.

23. A. I'. Mep3nak. Jlugaktudeckue Matepuaibsl o airedpe juist 9 kiacca /
A.T. Mepansik, B. b. Ilononckuii, M. C. Slkup. — M.: Benrana-I'pad, 2020.
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4. I'agpunosa T. J]. 3anumatenbHas maremaTtuka. 5-11 kmacc. — Bonrorpan:
VYuurens, 2008.
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