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IHosicuuTeALHAA 3aNIMCKA.

PabGouast mporpamma ydeOHOTO Kypca IO MareMmaThke s 5-9 Kkiaccos
pa3paboTaHa B COOTBETCTBUHU C:

-denepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
o0miero obpazoBaHusi Ha OCHOBE aBTOpcKoW mporpammbl A.I'. Mepsnsika, B.b.
[Tononckoro, M.C. Sxup, E. B. byniko «Marematuka. 5-9 knacce». M. :Benrana-
['pad

-Vuebupim 1anom MKOVY  «IllMmakoBckasi cpenHssi o01meoOpa3oBaTebHas
IIKOJIaY;

- (penepanbHBIM MEpeyHEM YUEOHUKOB;

- TlonmoxkxeHneM 0O CTPYKType, MOPSAKE pa3padOTKHM W YTBEPKACHHUS pPaOOUHX
nporpamMm 1o y4deOHBIM mpenmeram, kypcam MKOYVY «llImakoBckas cpemHsis
o0111e00pa3oBaTeyibHas IIKOIa.

Pabouas nporpamma BKJIIOYAeT B ce0sl:

1. Maremaruka 5-6 kjacc

2. Anre6pa 7-9 knacc

3. T'eomerpus 7-9 kiacc.

HoBu3Ha mporpammbl, COCTOMT B TOM, 4YTO YYEOHBIH Marepuana BbIJACTCS

OJIOKaMH.
VY4eOHUKH, peaTu3yIOINe MPorpaMMmy:

1) A.T. Mep3nsk, B.b. Tlonouckuit, M.C. SIkup. Maremaruka . 5 kmacc. M.
:BenTana-I"pad

2) A.I'. Mep3nsk, B.b. TTononckwuii, M.C. SIkup. Martemartuka . 6 kiacc. M.
:BenTana-I"pad

3) A.I'. Mep3nsk, B.b. ITononckuit, M.C. SIkup. Anredpa . 7 kinace. M.
:BenTana-I"pad

4) A.I'. Mepansk, B.b. [Tononckwuii, M.C. Skup. Anre6pa . 8 kinacc. M.
:BenTana - I'pad

5) A.I'. Mepsmsik, B.b. ITononckuii, M.C. Slkup. Anredpa . 9 kimacc. M.
:BenTana - I'pad

6) A.I'. Mepamsik, B.B. ITononckuii, M.C. Slkup. ['eometpus . 7 kinacc. M.
:Benrana - I'pad

7) A.l'. Mep3nsxk, B.b. TTononckuit, M.C. SIkup. 'eometpus . 8 xinacc. M.
:Benrana - I'pad



8) A.I'. Mep3nsk, B.b. ITononckuii, M.C. Skup. 'eomerpus . 9 xinacc. M.
:Benrana - I'pad

He.]IﬂMI/I H 3aJJa9aMHd HU3YYCHUSA MATEMAaTHUKH B OCHOBHOHM IIKOJIE
ABJANOTCH:

* pa3BUTHE JIOTMYECKOTO W KPUTHYECKOTO MBINIJICHUS, KYJbTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

* (¢dopmHpOBaHHE Yy YYAIIMXCS HMHTCIUICKTYaJlbHOWM YECTHOCTH W
OOBEKTUBHOCTH, CIHOCOOHOCTH K TMPEOJOJCHUI0 MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX U3 OOBIIEHHOIO OIIBITA;

* BOCIHTAaHWE KAueCTB JIMYHOCTH, OOECMEYMBAIOIINX COIHUAIBHYIO
MOOWMIIBHOCTB, CITIOCOOHOCTh MPUHUMATHh CAMOCTOSITEIbHBIC PEIICHMS;

* (bopMupoBaHME KadeCTB MBINUICHHUS, HEOOXOMMMBIX I aJalTalud B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpPEca K MaTeMaTHYCCKOMY TBOPUYECTBY M MaTEMAaTHYCCKHUX
CIIOCOOHOCTEI;

* (dopmupoBaHHe  TPEACTABJICHHM O  MaTeMaTHMKe Kak  4YacTH
oO0IIIeYeIOBeYeCKOM  KYJIbTYpPhl, O 3HAUYMMOCTH MaTEMaTUKH B Pa3BUTUHU
[IMBWJIN3AIIMN U COBPEMEHHOTO 00IIIECTBA;

* pa3BUTHE MPEJCTABICHUNA O MAaTeMaTHKE Kak (popMe ONMUCAHUS U METOJIEe
MO3HAHUS  JCHUCTBUTEIBHOCTH, CO3JaHUE  YCJIOBHH  [JIi  NPUOOpETeHUs
MEPBOHAYAILHOTO OTBITa MAaTEMAaTHYECKOTO MOJICITUPOBAHUS;

* (popmupoBaHue oOIMKUX CIOCOOOB HMHTEUICKTYaJIbHON JESTEILHOCTH,
XapaKTEPHBIX JUII MAaTeMaTHKA W SIBISIIONIUXCS OCHOBOW ITO3HABATEIBHON
KyJIbTYphl, 3HAYAMOW JUISI Pa3IMYHBIX Ccdep UeTOBECUCCKON eSITeIbHOCTH;

* OBJAJICHHE MAaTEMaTUYECKHMMH 3HAHUSMU U YMEHUSMH, HEOOXOIUMBIMU
JJIs IPOJIOJKEHUS] O0OyUYEeHUs B CTaplle MIKOJIEe WM UHBIX 00111e00pa30BaTeIbHbIX
YUPEXKIECHUAX, U3YUEHUS] CMEXKHBIX JUCLUUIUIMH, NPUMEHEHUS B IOBCEJHEBHOU
KU3HU;

* co3nanue (pyHAamMeHTa il MaTEMaTHYECKOTO Pa3BUTH, (HOPMHPOBAHUS
MEXaHU3MOB MBIIUICHHUS, XapaKTEPHBIX JJI1 MATEMATUYECKON JESTEIBHOCTH.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHE
Ha n3yuenne Mmarematuku B 5-9 Kitaccax OTBOJUTCS CIEAYIOLIEE KOJTUYECTBO
4acoB:

5 knacc - 5 yacoB B Henenmo (5 yacoB Y 34 nHenenu= 170 yacoB B roj)
6 xiacc - 5 yacoB B Hejento (5 yacoB U 34 nenenu= 170 yacoB B rox)
7 xnacc: anredpa- 3 yaca B Hegento (3 vaca x 34 nepenu= 102 gaca B ron);

reoMeTpusi — 2 4aca B Henenmro (2 Jaca X 34 Hejpenu= 68 4acoB B TO)



8xiacc: anrebpa - 3 yaca B Henento (3 gaca x 34 nenpenu= 102 gaca B ron);
reoMeTpusi — 2 4aca B Hejenro (2 Jaca X 34 Hejpenu= 68 4acoB B TO)
Oxnacc: anredpa - 3 yaca B Hegento (3 yaca x 34 nenenu= 102 yacoB B roxn);
reoMeTpusi — 2 yaca B Hejenro (2 Jaca x 34 Hejenu= 68 4acoB B T0O)

Hroro: 850 yacos.

IlnaHupyembie pe3yJibTAThI H3yYeHHUsI Y4eOHOI0 Ipeamera.

N3yyeHnne wmaremMaTHKh B OCHOBHOM IIKOJE JAaeT BO3MOXKHOCTH
OOyYarOIIMMCS JOCTUYD CIEYIONTUX Pe3yIbTaTOB Pa3BUTHUSA:

B JIMYHOCTHOM HANPABJICHUH:

1) yMeHHE SCHO, TOYHO, I'PAMOTHO H3JaraTh CBOM MBICIH B YCTHOH H
MACbMEHHOM peuYd, NOHUMATh CMBICI T[IOCTABJICHHOM 3aJayd, BBICTPANBATH
apryMEeHTaI1I0, IPUBOJIUTh NPUMEPHI U KOHTPIIPUMEDPBI;

2) KpUTHYHOCTh ~ MBIIUICHUS,  YMCHHE  pPAclO3HaBaTh  JIOTUYCCKHU
HEKOPPEKTHBIE BBICKA3bIBAHUSI, OTINYATh TUIIOTE3Y OT (haKTa;

3) mpejcTaBiICHUE O MAaTEMAaTUYECKOH HayKe Kak cdepe YeIOBEUECKOM
NEeATEeIbHOCTH, 00 »J3Tamax €€ pa3BUTHS, O €€ 3HAYMMOCTU [JIsl Pa3BUTHUA
UBWJIN3ALINH;

4) KpeaTUBHOCTD MBINJICHHS, HHUIIUATHBA, HAXOJYUBOCTh, AKTHBHOCTD MPHU
pelIeHU MaTEMAaTUYECKUX 3a/1ay;

5) yMeHHE  KOHTPOJHMPOBAaTH  MPOIECC M pe3yapTaT  y4eOHOM
MaTeMaTUYECKOUIESITEIIbHOCTH;

6) CIOCOOHOCTh K  SMOIMOHAJILHOMY  BOCHPHUATHIO MaTeMaTHYCCKUX
00BEKTOB, 3aJ1a4, pEeUICHUH, pacCyKICHHI;

7)BOCIIMTAHUE POCCUICKON TIpaKJAHCKOM WIAECHTUYHOCTU: MATPUOTHU3MA,
yBaxkeHUs1 K OTeuecTBy, OCO3HAHUS BKJIaJa OTCUECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHUPOBOU HAYKMU;

8)OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTb U CIOCOOHOCTH
oOy4Jaronmxcsit K caMOpa3BUTUIO U CaMOOOpa30BaHUI0 Ha OCHOBE MOTHBALMU K
00y4YEHHUIO U TTIO3HAHUIO;

9)oco3HaHHBIN BBIOOP M MOCTPOEHHE JAaNbHEHIEH WHIMBUIYyaTIbHOU
TpaekTopuu 0Opa3oBaHUs Ha 0aze OpPHEHTHUPOBKM B Mupe Tnpodeccuit u
mpoEeCCHOHANIBHBIX TPEANOYTEHUH ¢ Yy4ETOM YCTOMYHMBBIX TO3HABATEIHHBIX
WHTEPECOB, a TAKKE HA OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHHS K TPY-
1y, Pa3BUTHE OIbITA YYACTHUS B COLIMAIIBHO 3HAYUMOM TPY/IE;

10)ymMeHne KOHTPOIHMPOBATH TPOIECC W  pe3yibTaT ydyeOHOU U
MaTeMaTUYECKOU JIEATEIbHOCTH;

11)KpUTUYHOCTD MBILJIEHUS, UTHUIIMATUBA, HAXOIYUBOCTh, AKTUBHOCTh MPHU
pEILIEHUH T€OMETPUYECKUX 3a]1ay;

B MeTanpeIMeTHOM HANPABJICHUH:



1) mepBoHAYaIBHBIE TPEACTABICHUS 00 UACSIX M O METOAAX MAaTEeMaTHUKU KaK
00 yHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKHU, O CPEACTBE MOJCINPOBAHMS SIBICHUN
UIIPOLIECCOB;

2) yMEHUE BUJETh MaTEMAaTHYeCKyH 3aJadyy B KOHTEKCTE IPOOJIEMHOM
CUTYyallH B IPYTUX AUCLUIUIMHAX, B OKPYKAIOIIEH KU3HY,

3) yMeHHE  HAaXOAWTh B  Pa3NMYHBIX  HCTOYHUKAX  WH(POPMAIUIO,
HEOOXOAMMYIO [IJISl PEIIEHUs MaTeMaTU4YeCKUX MNpoO0JieM, W TPEACTaBlATh €€ B
MOHATHOW (opMe; MPUHUMAThL PEIICHHE B YCIOBHUSX HEMOJHOW W HM30BITOYHOM,
TOYHOW U BEPOSITHOCTHON MH(MOpPMAIIHH;

4) yMeHHE TOHMMaTh W  HCIOJb30BaTh MAaTEMaTHUYCCKHE CpEJICTBA
HarJsAHOCTH (TpaduKu, AUarpaMMbl, TaOIHIIbI, CXEMBI U Jp.) AJIS WUTIOCTPALUH,
WHTEPHPETALNN, apPTYMEHTALNN;

5) yMeHHUe BBIIBUTATh TUIIOTE3bI MPH PEIICHUH YYSOHBIX 3a/1a4 U IOHUMATh
HEO0OXOAMMOCTb UX MPOBEPKH;

6) yMcHHE  TPUMEHATh  WHIYKTHBHBIE M JICAYKTUBHBICE  CIOCOOBI
paccyXJIeHU, BUJIETh Pa3Iu4HbIe CTpAaTeruy PELICHU 3a/1a4;

7) MOHMMaHUE CYIIHOCTH aJNTOPUTMHUYCCKUX TPEANUCAHUN W yYMEHHE
JIEMCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM;

8) yMeHHe CcaMOCTOATENbHO CTaBUTh LENH, BBIOMPATh W CO3/aBaTh
ITOPUTMBI JJIsl pELIEHUS] y4eOHbIX MaTEMAaTUYECKUX MTPOOJIeM;

9) ymMeHue MIaHUpOBaTh U OCYILECTBIATh JAESATEIbHOCTh, HAIIPABIECHHYIO Ha
pELIeHHE 3a7a4 UCCIEN0BAaTEIbCKOT0 XapaKkTepa;

10)yMeHue caMOCTOSATENBHO ONPENETATh eI CBOET0 00Y4YEeHHUs, CTABUTh U
dbopMynupoBath A5 ce0s1 HOBBIE 337auu B yuéOe, pa3BUBaTh MOTHBBI U UHTEPECHI
CBOEH MO3HABATEIBHOM IESATEIBHOCTH;

11)ymeHre COOTHOCHTH CBOM JNEUCTBHUS C INIAHUPYEMBIMH DPE3YJIBTATAMM,
OCYUIECTBJISATh KOHTPOJb CBOEH JAEATENBHOCTH B MPOLECCE JOCTUKEHUS
pe3ynbTara, OnpeaeisaTh COCOObl IEUCTBUI B paMKax MPEIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JEUCTBUS B COOTBETCTBUU C U3MEHSIOIIEUCS
CUTYyalluew;

12)ymenue ompenensTe MOHATHA, CO3/1aBaThb OOOOILEHHMS, YCTaHaBIIUBAThH
aHaJIOTUH, KJIACCHU(PHUIIMPOBATh, CAMOCTOSTEIHHO BBIOMpPATh OCHOBAaHUSA U
KpUTEPHUH IS KJIacCu(PUKalnu;

13)ycranaBnuBaTh IPUYHUHHO-CIICICTBCHHBIC CBsI3H, IPOBOJUTH
JI0Ka3aTeNbHOE PACCyKIAEHHUE, YMO3aKIOUeHUE (MHAYKTUBHOE, JEAYKTUBHOE U IO
aHaJIOTHHN) U JIe1aTh BBIBOJIbI;

14)ymenue WUTIOCTPUPOBATh H3YyUYCHHBIE TIOHATHUS M CBOMCTBA (QUryp,
OIPOBEPIaTh HEBEPHBIE YTBEPKIACHUS;

15)koMneTEHTHOCT B 00JIACTHM  MCIIOJB30BaHUS  MH(OPMALIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

16)nepBoHavanbHbIC MPEACTABICHUS 00 UIEAX U O METOAAaX I'€OMETPUH Kak
00 yHHMBEpCaJIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEACTBE MOJCIMPOBAHUS SIBICHUN
Y IIPOLIECCOB;

17)ymeHre BHIETh T€OMETPHUYECKYIO 3a7adyy B KOHTEKCTE MpoOIeMHON



CUTYAallMH B IPYTUX AUCLUIUIMHAX, B OKPYKAIOIIEH KU3HM;

18)ymenne HaXoOuTh B  Pa3IMUHBIX  HMCTOYHUKAX  HUHQOpMAIUIO,
HEOOXOAUMYIO [IJISl PELlIEHUsT MaTeMaTU4YeCKUX NpoOJieM, U MPEACTaBlATh €€ B
NOHATHOW popMe, NPUHUMATh PEIICHUE B YCIOBUAX HEMOJHOW WM U30BITOYHOM,
TOYHOM WJIM BEPOSITHOCTHOM MH(GOpMAaIIUH;

19)ymenne mnOHMMATh W UCHOJI30BaTh MAaTeMaTHYECKUE CpEICTBa
HArJIIHOCTH  (YepTekH, TaOJMIbl, CXEeMbl W Jp.) I HWUIIOCTPALUH,
VMHTEPIPETALNN, apPTyMEHTALUN;

20)yMeHHE BBIABUTaTh THUIOTE3bl MNPH PELIICHUH 33Ja4yd U T[OHUMAaTh
HEO0OXOMMOCTb UX TIPOBEPKH.

B pe3yabTare u3yuyeHusi y4eOHOro mpeaMera « MaremMaTuka» Yy
o0yuawmuxcsi OyayT c(OpMHPOBaHbI peryJATHBHbIC, MMO3HABATEJbHbIE,
KOMMYHUKATUBHBbIE, TUMYHOCTHBIE Y'Y /1.

Perynarususie YV /I:

* CaMOCTOSITEIBHO OOHapyXMBaTh M (POpMyIHpOBaThH Yy4yeOHYIO MpoOseMy,
OIpenensaTh ueib Y /;

* BBIIBUTATh BEPCUM PEIICHUS TPOOJIEMBI, OCO3HABaTh (M WHTEPIPETUPOBATH B
cilydae HeOOXOIMMOCTH) KOHEUHBIN pe3yNbTaT, BRIOMPATh CPEICTBA JOCTHKEHHS IIETTU
U3 TIPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITENILHO;

* COCTaBIATh (MHAMBUAYAJbHO WM B TPYIINE) IUIAH PEHIeHUS MpoOJieMbl
(BBINIOJIHEHUS TIPOEKTA);

e paboTas 1O IUJIaHYy, CBEPSATh CBOM JCHCTBUS C LIENBI0O U NMPU HEOOXOJIUMOCTHU
UCITPABJIATH OIIMOKHA CAMOCTOSITENILHO (B TOM YKCIIE M KOPPEKTUPOBATH IJIaH);

B JIMAJOTe€ C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIIBHO BBIOPAHHbBIE
KPUTEPHUH OLICHKHU.

[ ]

ITo3naBarenbHbie Y Y /1!

* MPOBOJUTH HAOIIOJACHHUE U SKCIIEPUMEHT TO]] pyKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIISTh PACIIUPEHHBIN MOUCK MH(POPMAIIMK C UCTIOJIB30BAHUEM PECYpPCOB
oubnmorek u utepHera;

* OCYHIECTBJIATh BBIOOp HamOosiee 3P(HEKTUBHBIX CIOCOOOB PpEIICHUS 3a1ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHA;

* AHAJIU3UPOBATH, CPABHUBATH, KIIACCUPUITUPOBATH U 00001IaTh (PAKTHI U SBJICHUS;

*  J1aBaTh ONPEJCIICHUS MOHIATUSIM.

KommynukatuBasie YV /:

* CAMOCTOSITEIbHO ~OpPraHU30BbIBaTH ydyeOHOE B3aUMOJEHCTBHE B TIpyImIe
(ompeaenaTh 00IIME LI, J0rOBAPUBATHCS APYT C IPYTOM U T. 1.);

* B INCKYCCUU YMETh BBIJIBUHYTh APIYMEHTHI U1 KOHTPapTyMEHTBHIL;

* YYUTHCA KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHMIO, C JOCTOMHCTBOM MPHU3HABAThH
OIIMOOYHOCTH CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

* IOHUMasl MO3UIUIO APYroro, pa3inyarh B €ro peud: MHEHUE (TOUYKY 3pEHUs),
JIOKa3aTeNIbCTBO (apryMeHThI), (hakThl (THIIOTE3bl, AaKCHOMBI, TEOPHH).



B IPpEeAMETHOM HanpaBJ/ICHUH.

® OCO3HAHUE 3HAYCHU MATEMATUKU IS TIOBCEIHEBHOM JKU3HU YEIOBEKA,;

® NIPE/ICTAaBIICHUS O MAaTEMATHUECKON HayKe Kak cepe MaTeMaTHIECKOH
JeSTeIbHOCTH, 00 ATamax e€ pa3BUTHA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS
LIMBUJIA3ALIAY;

e yMeHus paboTaTh ¢ MATEMaTHUECKUM TEKCTOM (CTPYKTYypHUPOBAaHHUE,
U3BJIEYEHUE HEOOXO0AUMON HH(OPMAIIH), TOYHO U TPAMOTHO BbIPAXKaTh
CBOM MBICIIM B YCTHOM U MUCbMEHHOW PEYH, IPUMEHSSI MATEMATHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIUYHbIC SI3bIKU
MaTEeMaTUKH (CIIOBECHBIN, CHMBOJIIMYECKHM, TPAPUIECKUI), pa3BUTHUS
CIIOCOOHOCTH OOOCHOBBIBATH CYKJIEHUS, TPOBOJIUTH KJIACCU(PHUKAIUIO;

e BIaJIeHUs 0A30BBIM NOHATUHWHBIM aIapaTOM: UMETh MPECTABICHUE O
qucie, Apoou, IPoIeHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX 00BEKTaX
(Touka, mpsiMasi, TOMaHasl, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT,
OKPYKHOCTB, 11ap, cepa u 1p.), GopMupoBaHUs NPeICTABICHUN O
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE U PA3ITMUHBIX
crnoco0ax MX U3y4YEHUs;

® IPAKTHUYECKHU 3HAUMMBIE MATEMATUYECKUE YMEHUSI U HABBIKU, UX
IIPUMEHEHUE K PEIICHUI0 MATEMAaTUYECKUX U HEMATEMATUYECKUX 3314,
IIPEAIIOJIararoe yMEHU:

® BLIIIOJIHATD BBIYHUCICHUA C HATYPAJIIbHBIMHU YHUCJIIAMU, OOBIKHOBEHHBIMU H
CCATHUYHBIMU I[pO6$IMI/I IMOJIOKUTCIbHBIMHA U OTPHULATCIIbHBIMU YU CJIAMU,

® pelIaTh TEKCTOBbBIE 33/1a4U apUPMETUUECKUM CITIOCOOOM U C TOMOUIBIO
YpaBHEHUM;

® 1300paxxaTh (PUTypbHl HA TUIOCKOCTH;

® JICTIOJIh30BaTh TEOMETPUICCKUI «S3BIK» JIJISI OTIMCAHUS TIPESIMETOB
OKPY’KaIOIIer0 MUPA;

® 3MEPATH JUIUHBI OTPE3KOB, BEIMYNHBI YTIIOB, BEIYUCIISTH IJIOMAAH U
00BEMBI PUryp

® pacrno3HaBaTh U U300pAKATh PABHBIE U CUMMETPHUYHBIE (DUTYPHI;

® IIPOBOJUTH HECJIOKHBIE MPAKTUYECKUE BBIUNCIEHUS C IPOLEHTAMH,
UCIIOJIb30BATh MPUKUKY U OLICHKY;

® BBINOJIHATh HEOOXOAUMBbIE U3MEPEHUS;

® JCI0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JJIsl 3alIMCH OOIINX YTBEPXKICHUM,
dbopmyI1, BeIpaXeHUH, ypaBHECHUN;

® CTPOWTH HAa KOOPJIAMHATHOM IJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJIWHATAM,
ONPENENATh KOOPAUHATHI TOUECK;



® YHNTATh U UCIIOJIH30BaTh MH(POPMAIIHIO, IPEACTABICHHYIO B BUC TaOIUIIHI,
JTyarpaMMsbl (CTOJIOUATOM MM KPYTrOBOM), B rpadyMuecKoOM BUJIE;

e pemaTh MPoCTeHIIe KOMOMHATOPHBIE 337291 TIEpeOOPOM BO3MOKHBIX
BapUAHTOB.

BoinyckHuk Hayuurcs B 5-6 kiaccax (Jis  MCHOJB30BaHMS B
NMOBCEJIHEBHOM *KM3HM W  o0ecmeYyeHHs  BO3MOKHOCTH  YCIHEIIHOTO
NPOAOJIKEeHUsI 00pa3oBaHusi Ha 02a30BOM YPOBHe)

JJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH:

o OmepupoBaTh Ha 0a30BOM  ypOBHE MOHSTHSIMU:
MHO>€ECTBO, AJIEMEHT MHOKECTBA, MMOJAMHOKECTBO, IPUHA/ITICKHOCTD;

o 3a/1aBaTh MHOKECTBA MEPEYUCICHUEM UX JIEMEHTOB;

o HAXOJIUTh TMepecedyeHne, 00bEAMHEHUE, TIOJJMHOKECTBO B

IIPOCTENIINX CUTYALUAX.
B noeceoneenoit sicuznu u npu uzyueHuu opyzux npeomemaos:
® pacrno3HaBaTh JIOTUYECKA HEKOPPEKTHHIC BHICKA3bIBAHUSA
Yucaa.

e OnepupoBarh Ha 0a30BOM YpPOBHE IMOHSTHSMU: HATYpadbHOE YHCIIO,
[E€JI0€ YMCII0, OOBIKHOBEHHAsI JIPOOb, JMecATUYHAsT ApO0b, CMEIIaHHOE YHCIIO,
palMOHAIILHOE YUCIIO;

® HCIOJIb30BaTh CBOMCTBA YMCEJ U IIPABWIIA ICUCTBUM MPU BBIITOJIHEHUU
BBIYHCJICHU;

® HCHOJIb30BaTh IMpPHU3HAKU Jenrumoctd Ha 2, 5, 3, 9, 10 npm
BBITOJIHCHUU BBIYMCIICHUM U PEIIIEHUH HECTIOKHBIX 33/1a4;

® BBHINIOJHATH OKPYIJIEHUE PAIMOHAIBHBIX YUCE B COOTBETCTBUU C
MpaBUIaAMU;

® CpaBHMBATH PAllUOHAIILHBIC YUCTIA.

B noeceonegnoit sicuznu u npu uzyueHuu opyzux npeomemaos:

® OIICHUBAaTh PE3YyJIbTaThl BBIYUCICHUM TPU PEIICHUH TMPAKTUYECKUX
3a7ay;

® BBHINIOJIHATH CPABHEHUE YUCEI B PEATTbHBIX CUTYAIUSX;

® COCTaBJIATh YMCJIOBbIC BBIPAKCHUS IPU PEIICHUU MPAKTUUYECKUX
3a/1a4 U 3a7a4 U3 APYrux y4eOHBIX MPEIMETOB

YpaBHeHUS U HEPABEHCTBA.

e OnepupoBarh Ha 0A30BOM YPOBHE MOHATUSMH: PAaBEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHUE, MPOBEPSATH CIPABEIIUBOCTh YHCIIOBBIX PABEHCTB M
HEPABEHCTB;

CrarucTuka v Teopusi BepOSTHOCTEM.

e [IpencraBiarh JaHHBIC B BUJIC TAOIUII, AUATPaMM, Tpa(UKOB;

e yyTtaTh MHOpPMALMIO, TPEACTABICHHYIO B  BHUJIE  TaOJMIBI,
auarpaMmsl, rpaduka.

TekcToBbIC 3a1a4M.




e Pemarh HECIOXHBIC CIOKETHBIE 3a7a4d pa3HBIX THUIIOB Ha BCE
apupMeTHYecKue AeiCTBUs;

® CTPOUTH CXEMATHYECKHM 4YepTEX WIM APYryl0 KpaTKyl 3aluch
(Tabnuila, cxema, PUCYHOK) KaK MOJENb TEKCTa 3a/laud, B KOTOPOMl [aHbI
3HAUCHUS TPOWKM B3aUMOCBSI3aHHBIX BEITWUYMH, C IIEJBI0 TIOWCKA DPEIICHUS
3a]a4H;

® OCYLIECTBISATh CIOCOO TIOWCKAa pEIIeHUs 3aJayd, B KOTOPOM
paccykJIeHUe CTPOUTCS OT YCJIOBHS K TpeOOBaHUIO, MPHU TOHCKE pelIeHUs
3aJla4, Wik OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IJIAH MIPOLIeCcCa PEIICHUS 3aa4H;

® BBIJICIIATH JTAIbI PEIICHUS 33/1a4H;

® WHTEPNPETUPOBATh  BBIUUCIUTEIBHBIC  PE3YyNbTaThl B 3ajaue,
MCCJIEIOBATh MOJYYEHHOE PeIlICHUE 3a/1a4u;

® 3HATh pa3IMuMe CKOPOCTEH 00bEKTa B CTOSUEH BOJIE, TPOTUB TCUCHUS
U TI0 TE€YEHUIO PEKH;

® pellaTh 33/1a4u Ha HAXOXJACHUE YaCcTH YMCIIa U YUCIIa [0 €ro 4acTH;

e pemarh 3a7a4dl  pa3HbIX TUTMOB (HAa paboTy, Ha TMOKYIKH, Ha
JBIUKEHUE), CBS3BIBAIONIMX TPU BEJIUYMHBI, BBIICNATh ST BEIUYMHBI U
OTHOUIEHUSI MEXAY HUMU;

® HaXOJUTh MPOIEHT OT YKCJIA, YACIIO MO MPOIEHTY OT HEro, HaXOJIUTh
MPOLIEHTHOE CHUKEHUE WU MTPOLIEHTHOE MOBBIIICHUE BEIMYUHBI,

® pemaTth HECJIOXHbBIE JIOTHUECKUE 33Ja4l METOJIOM PacCy KICHHM.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® BBIBUTATh THUINOTE3bI O BO3MOXKHBIX TPEACTHHBIX 3HAYCHUSIX

YHICJIOBOTO OTBETA 3aJa4M (JIeJaTh MPUKHUIKY )
I'eomerpuueckue purypsl.

e OmnepupoBarh Ha 0230BOM YPOBHE MOHATUSIMU: (PUTYypa HA MIOCKOCTH
U TEIO0 B MPOCTPAHCTBE, TOYKA, OTPE30K, MpsiMas, Jy4, JIOMaHas, Yrod,
MHOTOYTOJIBHUK, TPEYTOJbHUK ¥ YCTHIPEXYTONBHUK, TMPSIMOYTOJBHUK U
KBaJpaT, OKPYKHOCTh M KPYT, MPSIMOYTOJILHBIN MapauiesienuIiesl, Kyo, map.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® pemaTh TPaKTUYECKUE 33/1a4d C MPUMEHEHHEM MPOCTEHIIINX CBOMCTB
uryp.

N3mepeHusi 1 BIYUCTEHUS.

® BBLINOJHATH M3MEPEHUE JIJIMH, PACCTOSHHMM, BEJIMYMH VYTJIOB, C
MTOMOIIBI0 HHCTPYMEHTOB JIJISI U3MEPEHHM JIJTUH U YTJIOB;

® BBIYHCIATH MJIOMIATU TPSIMOYTOJIEHUKOB.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® BBHIUHCIATH PACCTOSHUS HA MECTHOCTH B CTAaHIAPTHBIX CHUTYaIHSX,

TJIOIIAU TPSIMOYTOJIBHUKOB
IHocTpoenus.

e l300paxkarh n3ydyaembie TIOCKHE (GUTYpPHI U OOBEMHBIE TEJa OT PYKHU

Y C TIOMOIIBIO TUHEHWKH U IIUPKYJIS.



B noeceonegnoii stcuznu u npu uzyueHuu Opy2ux npeomemos:
® BBINOJHATH MIPOCTENUIITNE MMOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMbIE B
peaabHOM KU3HU
HUcropust MaTeMaTUKH.
® ONUCHIBATh OTHAEJIBHBIE BBIJAIOIINECS PE3YJIbTAThl, IOJYyYCHHBIE B
XOJ€ Pa3BUTHS MATEMATHKH KaK HAyKU;
® 3HATh NPUMEPHl MATEMATUUYECKUX OTKPBITHN U UX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOW U BCEMUPHOW UCTOPUEN
BhINYCKHMK MOJYYHUT BO3MOKHOCTh HAYYHMTLCHA B 5-6 Kiaccax (aus
o0ecneyeHUs] BO3MOKHOCTH YCHEHIHOTO TIPOAOJIKEHHSI 00pa3oBaHMsl Ha
0a30BOM M YIJ1yOJIEHHOM YPOBHSIX)
Inemenmovl meopuu MHOMCECME U MAMEMAMUYECKOU JI02UKU

. Onepuposams* NOHAMUSMU: MHOICECMBO,
XapaKmepucmuKky MHONCECMEd, JJeMeHm MHOJNCeCmad, Nnycmoe,
KOHeuYHOe U  OecKOHeuHoe — MHOJCeCmB0,  NOOMHONCECHEO,
NPUHAONEHCHOCTD,

. onpeoensims NPUHAOIEHCHOCHb INEMEHMA MHONMCECNEY,
00bEOUHEHUIO U NEPECEUEHUIO MHONCECME,

o 3a0a6amov  MHOJCECMBO C NOMOWbIO NEPedUCIieHus

INEeMEHMO8, CI0BECHO20 ONUCAHUSL.
B noeceonesnoii scusnu u npu uzyuyenuu opy2ux npeomemaos:

L pacnosHaeanbsv JocudecKku HEKOppeKmHbvle
6bICKA3bl6AHUA,

® cmpounio yuenodxku yMos'aK/zroquuﬁ HA OCHoOe6€e
UCNOJIb306AHUA NPABUJL IOCUKU,

Hucaa.

o Onepuposamb NOHAMUAMU: HAMYPATbHOE YUCTO, MHONCECTNEO
HAMYPAIbHLIX YUCET, Yeloe YUCLO, MHONCECMBO YenblX ducei, 0ObIKHOBEHHAs
0pobb, Odecamuunas OpoOb, CMeUWlaHHoe HYUCI0, PAYUOHANbHOE YUCIO,
MHONCECMBO  DAYUOHANBHBIX — YUCeN, 2eoMempudecKkas UuHmepnpemayus
HamMypaibHuIX, YelblX, PayuOHATbHbIX,

® IOHUMAMb U OOBACHAMb CMbLCI HOZUYUOHHOU 3aNUCU HAMYPAILHO20
yucna,

®  GLINONIHAMb BLIYUCTIEHUS, 68 MOM YUCTe C UCNOIb308AHUEM NPUEMOS
PAYUOHANBHBIX — BLIYUCAEHUL,  0OOCHOBbIBAMb  ANCOPUMMbL  BbINOJIHEHUs
oeticmeutl,

® UCnow308amb NpuzHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbl U NpPOU3BEOeHUs] NpU BbINOJHEHUU BbIYUCIeHUL U peuleHuu 3aoad,
000CHOB8b18aMb NPUSHAKU 0EIUMOCIU,

® GLINONHAMb  OKpY2leHUe  pPayuoOHANbHbIX  Yucel ¢  3a0aHHOU
MOYHOCMbIO,




® ynopadouusams UYUCNA, 3ANUCAHHbIE 6 BU0e OObLIKHOBEHHOU U
oecsamuyHou opoou,
o naxooums HO/{ u HOK u ucnonvzosams ux npu peuieHuu 3a0at.
® onepupogamv  NOHAMUEM  MOOYIb  YUCIA,  2€OMEMPUUECKAs
unmepnpemayus Mooy Yucia.
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:
® pUMEHAMb NPABUIA NPUOTUNCEHHLIX GbIYUCTEHUN NPU peuleHuU
NPAKMUYecKux 3a0ay U peueHuy 3a0ay opyeux y4eonvix npeomemos;
® GLINONHAMb CPABHEHUe pe3YIbmamos GblUUCICHU NPU peuleHuU
NPAKMUYECKUX 3a0al, 8 MOM YUCLe NPUOTIUNCEHHBIX GLIYUCTIEHUL,
® cocmasnamv U OYEeHUBAMb HYUCIOBbIE GLIPANCEHUS NPU peuleHuU
NPAKmMuU4ecKux 3a0ay u 3a0ay u3 Opyeux y4eonvix npeomemos;
YpaBHeHUs U HEPABEHCTBA.
o Onepuposamb NOHAMUAMU: PABEHCMBO, YUCI0B0€  DPABEHCMEO,
YypaeHeHue, KOpeHb YPAGHEHUsl, peuleHue YPAGHEeHUsl, YUCTI080€ HePABEHCMBO,
CraTucTuka M TeOpusi BEPOSATHOCTEN.
o Onepuposams noHamuAMU: CMONOYamMble U Kpy208ble OUdcpammol,
mabuysbl OAHHBIX, CpeoHee apupmemuueckoe,
® u3grekams, UHDOpMAYUlo, NPeOCMABIeHHYI0 8 MmMabauyax, Ha
ouazpammax;
® cocmasnams mabauysl, CMpouUms OUAZPAMMblL HA OCHOBE OAHHDbIX.
B noeceoneenoii scusnu u npu uzyuyenuu opy2ux npeomemaos:
® u3G1eKamb, UHMEPNPEemuposams U npeoopazoevléams UHGOpMayuro,
npeoCcmasieHHy0 8 mabauyax u Ha OUazpammax, ompaxicaouyio ceoucmsea u
Xapakxmepucmuku peaibHblX NPoyeccos U A61eHUl
TekcroBble 3a1a4m.
e Pewams npocmule U ClOJNHCHbIE 3A0AYU PA3HLIX MUNOS, A MAKHCEe
3a0ayu NOBLIUEHHOU MPYOHOCU,
® UCNONBL308AMb pA3HblE KPAMKUE 3aNUCU KAK MOOelu MeKCmos
CJLOJHCHBIX 3a0ay Ol NOCMPOEHUs HOUCKOBOU CXeMbl U peulenusl 3a0auy,
® 3Hamb U NpUMEeHAmMb 004 Ccnocoba NOUcCKa peuileHus 3a0ay (om
mpebo8aHus K yCI08Uio U OM YCi108Us K mpebo8aHuio);
® M00enuposamsb paccyicoeHusi Npu NOUCKe peuleHus 3a0ay ¢
NOMOWbIO epagh-cxemvl;
® BblOeISIMb IMANBL PeUeHUs: 3a0aUU U COOEPACAHUE KANCO020 IMANd,
® UHmMepNpemuposamsb  BbIUUCIUMENbHbIE pe3yIbmamuvl 6 3adaue,
uccnedosams NOJIyueHHoe peueHue 3a0ayu,
® QHAIU3UPOBAMDb 8CEBO3MOIICHbIE cumyayuu 83AUMHO20
PAcnonodcenuss 08yx O00ObEeKmMOo8 U UZMEHEeHUe UX Xapakmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pacCmMOosAHUe) NPU peueHuU 3a0ay
Ha 08udiceHue 08YX 00beKmos8 KAK 6 OOHOM, MAaK U 6 NPOMUBONOJONCHBIX
HanpasneHusx,



® UCCned08amb BCEBOIMONCHLIE CUMYAYUU NPpU peuleHuu 3a0ad Ha
osudicenuUe No peke, pAcCMampueams pazHvle CUCHeMbl OMCYEma,

® peuams pazHooopasHble 3a0ayl «HA YACMUY,

® pewams U 000CHOBLIBAMbL CB80€ peuleHue 3a0ay (8vloensms
MAmMemMamuyeckylo OCHO8Y) HA HAXOMCOeHUe YaAcmu Hucia u Yucia no e2o
uacmu Ha 0CHOBE KOHKPEMHO20 CMbICId OPOOU;

® 0Co3HABaAMb U OOBACHAMbL UOEHMUYHOCMb 3A0ay PA3HbIX MUNOS,
CeA3bIBAIOWUX — MpU  GeIUdUHbl  (Ha  pabomy, HA  NOKYNKU,  HA
08UdIceHUe). 8bl0eNIMb MU BETUUUHBL U OMHOWEHUST MeNCOY HUMU, NPUMEHAMb
UX npu peweHuu 3a0ay, KOHCMPYuposamsv cOOCMBeHHble 3a0ay YKA3AHHbIX
MUNo8.

B noeceonesnoii scuznu u npu uzyueHuu 0py2ux npeomemos:

® gvidenamb NpuU peuleHul 3a0ai XapaKkmepucmuKku paccmampusaemon
6 3adaue cumyayuu, OMJIUYHbIE OM pPealbHblX (Mme, Om KOMOPbIX
abcmpazuposanucy), KOHCMPYUpo8ams HOBble CUMYAYUU C YUEMOM IMUX
Xapakmepucmuxk, 6 YACMHOCMU, NpU peuwleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmsl8ams NJIOMHOCMb 8eUecmed;

® peuwamv U KOHCHMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs.
PEANbHbIX CUMYayuli, 8 KOMOpPbIX He mpedyemcs MOYHbIL BbIYUCIUMETbHbIU
pe3yibmam;

® pewams 3a0ayu HA OBUMCEHUE NO peKe, PACCMampusdas pazHvle
cucmemwvl omcyema

I'eomerpuyeckue purypsl.

o Onepuposamv nowsmusmMu @ueypa Ha NIOCKOCMU U MeNo 8
npocmpancmee, moukda, 0mpe3ox, NpAmas, iy, 10MAHas, y2oi, MHO20Y20bHUK,
MpPey20ibHUK U YeMbIPEXY20TIbHUK, NPIMOY2OTbHUK U K8AOPAM, OKPYICHOCb U
Kpye, NpAMOY20IbHbIUL napaiielenuned, Kyo, wap, Nupamuod, YUiuHop, KOHYC,

® u3BNeKAmMb, UHMEPRPEMUPO8aAms U Npeodpazoevleams UHGoOpMayuro
0 2eomempudecKux ueypax, npeocmasieHHyo Ha 4epmedrncax.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemos:

® pewamv NpaKkmuyeckue 3a0adu ¢ NPUMEHeHUeM NPOCMetuiux

ceoticme guzyp
N3mepeHust 1 BLIYHCIEHHSI.

o 8LINOJIHAMb UMEPEeHUe ONUH, PACCMOAHUU, BETUYUH V208, C
HOMOWBIO UHCMPYMEHMO8 OJisl USMEPEHUL ONIUH U Y208,
o BLIYUCTAMb NAOWAOU NPAMOY20JbHUKOS, KBAOpamos, 00bEéMbl

NPAMOY20IbHLIX napaiienenunedos, Kyooa
B noeceonegnoit sicuznu u npu uzyueHuu Opyzux npeomemaos:

o 8LIYUCTIAMb PACCMOSHUS HA MeCMHOCMU 6 CMAHOAPMHBIX
cumyayusix, naouaou y4acmroe npsamoy2oibHoU Qopmsl, 00bEMbI KOMHAM.
HocTpoenus.

o U3zobpadxcamev uzyyaemvie niockue @ueypvl u 00bEMHblE mend Om
PYKU U C NOMOWbIO TUHEUKU, YUPKYJIL, KOMINbIOMEPHBIX UHCIPYMEHMO8.
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:



®  GLINOIHAMb NpOCMeluiue NOCMPOeHUs HA MeCIMHOCMU, He00X00UMble
8 PeaIbHOU IHCUZHU,
® OYeHUBamMb pamepwvl PealbHblX 00BLEKMO8 OKPYHCAIOUe20 MUpa
HcTopust MmaTeMaTUKH.
e Xapaxkmepuzosamv 6K1AO 8bIOAIOWUXCS MAMEMAMUKOS 8 DPA36UMUE
MaAmemMamuKy U UHbLX HAYYHbIX obracmetl
BeinycKkHMK _HayyuTcss B 7-9 kiaaccax (mjif  HMCHOJb30BaHMA B
NMOBCeIHEBHOM JKM3HM W  o0ecmeYyeHHs  BO3MOKHOCTH  YCIICIIHOIO
NMPOA0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe).
JIEeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH:

o OrepupoBaTh Ha 0a30BOM  yPOBHE®  OHSTHSAMK:
MHOK€ECTBO, 3JIEMEHT MHOKECTBA, MTOAMHOKECTBO, TPUHAJICKHOCTH;

o 3a/1aBaTh MHOKECTBA NEPEYUCIICHUEM UX AJIEMEHTOB;

o HaxXOJIUTh TepecedycHue, 00bEAMHEHUE, TIOJMHOKECTBO B

OPOCTENIINX CUTYAIUSX.
B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

® JICIOJIb30BaTh IpaUUECKOe MPEACTABICHUE MHOXKECTB ISl OMMCAHUs
pEaNbHBIX TMPOIECCOB U SBJICHHWMA, TPHU PEIMICHWH 3a7ad APYTUX YICOHBIX
pPEIMETOB

Yucaa.

e OmnepupoBarth Ha 0a30BOM YPOBHE MOHATHUSIMH: HATYPaIbHOE YHCIIO,
1[EJI0€ YMCII0, OOBIKHOBEHHAsl JIpoOb, JecATUYHasi Jpo0b, CMEIIaHHOE YHCIIO,
palMoHANIBHOE YUCIIO, apU(PMETUUECKUN KBaJAPATHBIN KOPEHbD;

® JCIIOJB30BaTh CBOMCTBA YMCEN U NIPaBUJIa JEUCTBUM ITPU BHIITOJTHEHUN
BBIYHCJICHUI;

® HCHOJIb30BaTh MpPH3HAKA Jjenmumoctd Ha 2, 5, 3, 9, 10 npm
BBITIOJTHEHUH BBIUYUCIICHUIN U PEIICHUHN HECIOKHbBIX 3a]1a4;

® BBHINOJHATH OKPYTJIECHHUE PAIMOHAIBHBIX YHCE B COOTBETCTBUU C
MIPaBUJIAMU;

® OIICHMBAaTh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0
qyucia;

® pacno3HaBaTh pallMOHAIIbHBIC U UPPALMOHATILHBIC YUCIIA;

® CpaBHMBAThH YHUCIIA.

B noeceonesnoit yscuznu u npu uzyueHuu Opyzux npeomemaos:

® OIICHMBAaTh PE3YyJIbTaThl BBIYMCICHUN MPU PEIICHUH MPAKTUYECKUX
3azay;

® BBINOJHATH CPABHEHUE YUCEI B PEATTbHBIX CUTYAIUsX;

® COCTaBJIITh YHUCJOBBIE BBIPAKEHUS TMPU PEIICHUH MPAKTUYECKUX
3a/1ay ¥ 3a71a4 U3 JAPYTUX yueOHBIX MPEAMETOB

TosxknecTBeHHBbIE Mpeo0pa3oBaHus.




e BrInonHATh HECOXKHBIE TPEOOpa30BaHUs AJIsl BBIYUCICHUS 3HAUCHUN
YHUCJIOBBIX BBIPQXXEHHH, COAEpPIKAIIMX CTENEHU C HATypalbHBIM IMOKa3aTelieM,
CTEIEHU C IIeJIIM OTPULIATEIBLHBIM ITOKa3aTeseM;

® BBINOJHATH HECIOXKHBIE MPeoOpa30BaHUsI LENbIX  BbIPAKECHUIA:
pacKpbIBaTh CKOOKH, MPUBOINTH NOJOOHBIE ClIaraeMebie;

® UCIOJIb30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXXEHUs (KBaapar
CYMMBI, KBaJpaT Pa3HOCTH, PA3HOCTh KBAJIPATOB) JIJIsl YIPOIIECHUS BEIYMCIICHUN
3HAYECHUM BBIPAKEHHUIM;

® BBINOJHATH  HECIOXKHBIE  MPeoOpa3oBaHUs  JPOOHO-TIMHEHHBIX
BBIPKECHUM.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® [IOHMMAaTh CMBICJ YHCJIA, 3alIUCAHHOIO B CTAaHIAPTHOM BHJIE;

e omnepupoBaTh Ha 0A30BOM YpPOBHE IMOHSATHEM «CTaHAApPTHAas 3amuCh
qUCIIa»

YpaBHeHUs U HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM YPOBHE MOHSTHUSIMHU: PABEHCTBO, YMCIOBOE
PaBEHCTBO, ypaBHEHHE, KOPEHb YPAaBHEHUS, PEIICHHE YPAaBHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA;

® [IPOBEPATH CIPABEIMBOCTb YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelmath JMHEHHBIE HEPABEHCTBA M HECJOKHBIE HEPABEHCTBA,
CBOJISIIIIMECS K JIMHEUHBIM;

® pelIaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPABHEHUM, HEPABEHCTB;

® [POBEPATH, SBISETCS JU JAHHOE YHCIO PEIICHHEM YpaBHEHHS
(HEepaBeHCTBA);

e pemiath KBaJpaTHbIC yPaBHEHUS OJTHUM U3 CIIOCOOOB;

® U300paXkaTh PEIICHHs] HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSIMOM.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® COCTaBJSITh M pelIaTh JIMHEWHBbIC ypaBHEHUS NpPH PELIEHUU 3ajad,

BO3HUKAIOIIUX B IPYTUX YUEOHBIX MpeaMeTax
DyHKUMH.

® HAXOJUTh 3HAYCHHE (PYHKIMHU MO 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

® HaXOJUTh 3HAYEHUE apryMEHTa MO 3aJ]aHHOMY 3HAYEHUIO0 (PYHKIIUU B
HECJIOKHBIX CUTYaIUsX;

® ONpENeNiATh MOJOKEHHE TOYKM MO €€ KOOpAHHATaM, KOOPIHHATHI
TOYKH 10 €€ MOJIOKEHUIO Ha MIJIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JIACTH OMpEAESICHUsI, MHOXKECTBO 3HAUCHUH,
HYJIU (QYHKIIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs U
yObIBaHMS, HAOOJIbIlIEe U HAUMEHbIIIEE 3HAaUeHHE (PYHKIUY;

® CTpOUTH rpaduK TUHEHHON PYHKIUY;

® TMpOBEPATH, SBISETCS JU JaHHBIA Tpaduk TrpaduKoM 3aJaHHOM
byHKIUM (TMHEHHOMN, KBaApaTUIHON, 0OpaTHOM MPOMOPLUOHAIBHOCTH);

® MPUMEPHO OMpPENesITh KOOPAWHATHI TOYKU TepecedeHusl rpaduxos
GyHKIUI;



e omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSAMHU: MOCIEIOBATEIBHOCTD,
apudmeTryecKkas mporpeccus, reoMeTpuIecKas mpoTrpecCHs;
e pemarh 3a7aud Ha TPOTPECCHH, B KOTOPHIX OTBET MOXET OBIThH
MOJTyY€H HEMOCPEICTBEHHBIM MOACUETOM 0€3 MpUMEHEHUs (HOPMYIL.
B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
® CIMOJB30BaTh T'padUKU peajbHBIX MPOLECCOB U 3aBUCHUMOCTEH IS
OTpe/eNieHNus] HMX CBOWCTB (HAaMOONbIIME W HaWMEHBIIWE 3HAYCHUS,
NPOMEXYTKH BO3pacTaHUss H YOBIBaHHS, OOJIACTH TMOJIOKUTEIBHBIX U
OTPHUIATENHHBIX 3HAYCHHU U T.I1.);
® ICIONBH30BaTh CBOWCTBA JIMHEHHOW (QYHKIMU U ee Tpaduk MpH
pelleHny 3a7a4 U3 JPyTux y4eOHbIX MPEAMETOB
CraTucTuKa ¥ TEOPUS BEPOATHOCTEN.
e llmerp mpencTaBiICHHE O CTATUCTHUECKUX  XapaKTEPUCTUKAX,
BEPOATHOCTH CIy4YailHOro COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
e pemarh NpoCTeimne KOMOMHATOPHBIC 3a/Ja4d METOJIOM MPSMOTO |
OpPraHM30BaHHOTO Tiepedopa;
® TMpEACTaBIATH JAHHBIE B BUJE TAOJUII, TUarpaMM, TpadrKoB;
e yyTaTh MHGPOpPMAIMIO, TMPEICTABICHHYIO B BHUAE  TaOJHIIbI,
Jarpammsl, rpauka;
® OIpenessTh OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTHUKU UYHCIOBBIX
HabOpOB;
® OIIEHUBAThH BEPOSTHOCTH COOBITHS B MPOCTEUIITNX CITyJasiX;
® UMETh MPEACTaBICHUE O POJM 3aKOHA OOJBIIMX YHCET B MAacCOBBIX
SIBJIICHUSIX.
B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
® OIIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Mepedopa;
® UMETh TPEJACTABICHHE O POJH TPAKTHUYECKH JOCTOBEPHBIX M
MaJIOBEPOSTHBIX COOBITHI;
® CpaBHUBATH OCHOBHBIE CTaTHUCTUYECKUE XapaKTePUCTHKH,
MOJIyYE€HHBIE B MPOLECCE PELICHUS] MPUKIATHON 3a/1a4u, U3YUYEHHUS PEaTbHOTO
SIBJICHHSI,
® OIICHUBAThH BEPOATHOCTH PEATBHBIX COOBITHI U SBICHUN B HECIOKHBIX
CUTYaIUsIX
TexcrToBbIe 3a1a4U.
e PemaTe HECIOXHBIE CIOKETHBIC 3aJaud pa3HBIX THIIOB Ha BCE
apu(pMeTHIECKUe JCHCTBUS;
® CTPOUTH CXEMAaTHYECKHH UYepTEX WIM JPYryl0 KpaTKylO 3aluch
(Tabnmia, cxemMa, PUCYHOK) KaK MOJENb TEKCTa 3aJayd, B KOTOPOW JaHbI
3HAYCHUS TPOWKU B3aWMOCBS3aHHBIX BEIUYHMH, C IICNIbIO TOUCKA DPEIICHUS
3a/a4m;
® OCYMIECTBIIATh CMOCOO TIOMCKA pEIIeHHs 3aladd, B KOTOPOM
paccyXJeHUe CTPOUTCA OT YCIOBHUS K TPeOOBAHMIO, MPU IOUCKE PEIICHUs
3a]a4, WIK OT TPEOOBaHUs K YCIOBUIO;



® COCTaBJIATH IJIaH NIPOLIECCA PELICHUS 3aa4H;

® BBIJICIATH JTAIIbl PEIICHUS 3a/1a4H;

® HHTEPIPETUPOBATh  BBIUMUCIUTENBHBIE  PE3YJNbTATBl B 3a/aue,
MCCJIEIOBATH MTOJYYEHHOE PEIIEHUE 3a/1a4U;

® 3HATh Pa3JIMUYUE CKOPOCTEH OOBEKTA B CTOSIYEH BOJIE, POTUB TEUEHUS
U 10 TEYEHUIO PEKHU;

e pemaTh 33/1a4M Ha HAXO0XKIEHUE YaCTH YUCIIa U YUCIIa MO €ro 4acTH;

e pelmath 3aJa4d  pa3HbIX TUNOB (Ha palboTy, Ha TMOKYIKH, Ha
JBH)KCHUE), CBSA3BIBAIONIMX TPU BEJIUYMHBI, BBIICIATH 3T BEIUYUHBI U
OTHOILICHUS] MEXKYy HUMU;

® HaXOJUTh MPOLEHT OT YHCJIA, YUACIIO IO MPOLEHTY OT HEro, HaXOAUTh
MIPOLIEHTHOE CHUYKEHHE WJIA MPOLEHTHOE MOBBIIIEHUE BEJINYHHBI,

® pemaTh HECI0KHBIEC IOTUYECKUE 3aa4l METOJOM PACCYKICHUMN.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:
® BBIIBUIATh THUIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYEHUSX
YHUCJIOBOIO OTBETA 33J1a4M (J1€JaTh IPUKUIKY )
I'eomerpuueckue purypel.
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMH T'€OMETPUUYECKUX
uryp;
® u3BJEKaTb HHQPOpPMALMIO O TEOMETPUYECKUX (uUrypax,
IIPE/ICTABIICHHYIO HAa YEPTEKAX B IBHOM BHJIE;
® TPUMEHSTH IJIS PElIeHUs 3ajad reoMeTpudeckue (akTbl, eciu

YCIIOBUS MX IPUMEHEHUS 3a]IaHbl B ABHON (opMe;

e pelarh 3a7a4d Ha HAXOXKIAEHUE T€OMETPUYECKUX BEIUYUH II0
oOpasiaM UM aaropuTMam.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® JCIOJIb30BaTh CBOICTBA TE€OMETPUYECKUX GUTYp A pEHIeHUs
TUIIOBBIX 33]1a4, BO3HHMKAIOIIMX B CUTYyallUsX MOBCEAHEBHOM >XW3HM, 3a]a4
MPAKTUYECKOTO COAECPHKAHUS

OTHO1ICHUS.

e OmnepupoBath Ha 0a30BOM YPOBHE MOHSATUSIMHU: PABEHCTBO (GUTYD,
paBHble (UTYpBI, PABEHCTBO TPEYrOJbHUKOB, MapaIEIbHOCTh MPSIMBIX,
MEPIECHIUKYJIIPHOCTh MPSIMBIX, YIVIBI MEXKIYy NPSAMBIMH, IEPICHAUKYIISD,
HAKJIOHHAs1, IPOEKIIHSI.

B noeceoneenoit sicuznu u npu uzyueHuu Opyzux npeomemaos:

® JCIOJIb30BaTh OTHOLIEHHA JUIS PELICHHs NPOCTEHWINMX 3ajad,

BO3HUKAIOILMX B PEAIbHOM KU3HU
N3mepeHusi u BHIYUCICHUS.

e BEIIOJHATh HW3MEPEHHE [UIMH, PACCTOSHMI, BEJIWYUH YIJIOB, C
MTOMOUIBI0 HHCTPYMEHTOB JIJIsI K3MEPEHU IJIMH U YTJIOB;

® TpUMEHATh (HOPMYJBI MEpUMETpa, IUIOWEAAM M O0BbEMA, IUIOLIATU
MIOBEPXHOCTU OTIEIbHBIX MHOIOTPAHHUKOB IIPU BBIUYMCIEHUSX, KOrJa BCE
JTAHHBIE UMEIOTCS B YCIIOBHH;



e mnpuMeHsATh TeopeMmy Iludaropa, 06a30Bbie TPUTOHOMETPUUECKHE
COOTHOILIECHUS JJIS1 BBIYMUCIICHUS IUIMH, PACCTOSHUM, MIOMAAEH B MPOCTEHIINX
Cyvasx.

B noeceoneenoit scuznu u npu uzyueHuu opyzux npeomemaos:

® BBIYUCIATH PACCTOSAHHMS HAa MECTHOCTH B CTAHJAPTHBIX CUTyalHUsX,
IONIaIM B NPOCTEHINIMX CHydasx, MNPUMEHITb (QOpPMYJbl B MPOCTEHIINX
CUTYalMsIX B IOBCEIHEBHOM KU3HU

HHocTpoenus.

e 1M300pakaTh TUMOBbIE TJIOCKHE QUTYPBI 1 OOBEMHBIC TEJIa OT PYKU U
C IOMOIIBIO MPOCTENUIINX CHATh UHCTPYMEHTOB.

B noeceonegnoit scuznu u npu uzyueHuu opyzux npeomemaos:

® BBINOJHATH IPOCTENUIINE MMOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMbIE B
pEaATbHOM KU3HU

IIpeoGpa3oBanus.
e Ctpouth ¢urypy, CUMMETPUUYHYIO NAHHOW (PUrype OTHOCHUTEIHHO
OCH.
B noeceonesnoit sicuznu u npu uzyueHuu Opyzux npeomemaos:
® PpACMO3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;
® pacno3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH.

e OmepupoBarh Ha 0a30BOM YpOBHE TMOHSATUSMH BEKTOp, CyMMa
BEKTOPOB, POU3BEICHUE BEKTOPA HA YUCJI0, KOOPAUHATHI HA MIJIOCKOCTH;

® OMNpeaeNITh NPUOTMKEHHO KOOPAUHATHI TOUKH MO €€ M300pakeHHIO
Ha KOOPAWHATHOM IIJIOCKOCTH.

B noBce1HEBHOM KU3HU U NIPU U3YUEHUU JAPYTUX TPEIMETOB:

® JCIOJIb30BaTh BEKTOPHI [UJISl pEUIEHUS MPOCTEHMIIMX 3a7a4 Ha

ONpEJEICHUE CKOPOCTH OTHOCUTEIBHOTO IBMKEHUS
HcTopust MmaTeMaTHKH.

e OnuceiBaTh OTACIBbHBIE BBIIAIOIIMECS PE3YJbTAThl, NOJYYEHHBIE B
X0JI€ Pa3BUTHSI MATEMATHKU KaK HAYKH;

® 3HATh NIPUMEPHl MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEN;

® [IOHMMAaTh POJIb MAaTEMATUKU B pa3BUTHH Poccun

MeToabl MAaTEMATHKH.

e [IpuMeHATP H3BECTHBIE METOABI MPU PEHICHUH CTaHJAPTHBIX
MaTeMaTUYECKHX 3a/ady;

® 3ameyaTh M XapaKTepHU30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B
OKPYX aroUIEH IEUCTBUTEIbHOCTH;

® [PHUBOJWUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE,
B TOM 4YHUCJE XapaKTEpHU3YIOLIUX OSCTETUKY OKPYKAIOUIEr0o MHpa H
IPOU3BENCHUI UCKYCCTBA



BhIyCKHMK NOJYYUT BO3MOKHOCTHL HAY4YUThcsl B 7-9 kiaccax ajs
o0ecriedeHNs] BO3MOKHOCTH YCHENIHOI0 MPOJOJ/LKEeHHs O00pa3oBaHuUsl Ha
0a30BOM ypOBHe

DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMAaTHYeCKOH JIOTHKH.

o Onepuposams” HOHAMUAMU. MHOHCECMBO0,
Xapakmepucmuku MHONCECMBA, HSAeMEHm MHONCeCmed, Hnycmoe,
KOHeyHoe U  0OecKoHeuHoe  MHOJCEeCmBO,  NOOMHOICECMBO,
NPUHAONIEHCHOCIDb, BKAI0UEHUE, DABEHCINBO MHONCECE,

o U3006padcams MHOMICECmsea U OMHOULeHUe MHONCECME C
nomMowbio Kpy208 Junepa,

o onpeodensims NPUHAOTIEHCHOCb INEMEHMA MHONCECM8Y,
00beOUHEeHUIO U nepecedeHuUI0 MHONCeCms;

o 3a0asamv  MHON*CECMBO C NOMOWDbIO NepequcieHus
NEeMEHMO8, CI0BECHO20 ONUCAHUSL,

o onepuposamv NOHAMUAMU. BbICKA3bIGAHUE, UCTNUHHOCHb
U JIOMHCHOCMb BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONnepayuu
Hao BbICKA3bIGAHUAMU: U, UIU, He, YCIO08Hble BbICKA3bIGAHUS]
(umnauxayuu);

o CMPOUmMsb 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHUI.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® Ccmpoums Yenouku YMO3AaKIOUEHUL HA OCHOBE UCNONb308AHUS NPAGUIT
JIO2UKU;

® UCNONL308AMb MHOMCECMBA, ONepayuu ¢ MHONMCECMBAMU, UX
epaghuyeckoe npedcmasienue 0 ONUCAHUS PEabHbIX NPOYECCo8 U A61eHUl

Yucaa.

o Onepuposamb NOHAMUAMU: HAMYPATILHOE YUCTO, MHONCECEO
HAMYPAIbHBIX YUCET, Yelloe YUCLO, MHONCECMBO YeblX Yucel, 0ObIKHOBEHHAs
Opobb, Oecamuunas Opobb, CMeEWaHHoe YUCIO0, PAYUOHAILHOE YUCIO,
MHONCECMBO PAYUOHATbHBIX YUCed, UPPAYUOHATbHOE YUCTO, KBAOPAmHbl
KOpeHb,  OeucmeumenvpHoe  YUclo, 2eoMempuyeckas  UHmepnpemayus
HAmMypaibHuIX, YeblX, PAYUOHANbHBIX, OeUCTNEUMENbHbIX YUCE]L,

® IOHUMAaMb U OOBACHAMb CMbLCI HOZUYUOHHOU 3ANUCU HAYPAILHO20
yucna,

®  BLINONHAMb BLIMUCTCHUS, 68 MOM YUCTe C UCNOIb308AHUEM NPUEMOS
PAYUOHATIbHBIX BbIYUCTICHULL,

® UCnovL308amb NpusHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMBbL U NPOU3BEOEHUsL NPU BbINOJHEHUU BbIYUCTICHULL U PeUeHUU 3a0aY,

® GLINONHAMb  OKpY2leHUe  PAYUOHANbHbIX  Hucei ¢  3A0AHHOIU
MOYHOCIBIO;

® CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCAA,

® Ynopsao0ouueamv HUClid, 3ANUCAHHbIE 8 6Uude OObIKHOBEHHOU U
oecsimuyHol Opoou;




o naxooums HOJ/{ u HOK u ucnonvzosamse ux npu peuienuu 3a0ady.
B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:
® NpuMeHAmb NPasula NPUOIUNCEHHBIX BbIYUCTEHUN NpU  peuleHUl
APAKMUYECKUX 3a0a4 U peuleHuy 3a0ay Opy2ux yueOHvlx npeomemos;
® GLINOIHAMb CPABHEHUe pe3yIbmamos 6blYUCIeHULl NpU  peleHul
APAKMUYECKUX 3a0a4, 8 MOM YUCe NPUOTIUNCEHHBIX GLIYUCTICHUL,
® cocmagnamv U OYEHUBAMb UUCIOBble BbIPAJNCEHUS NPU  peuleHUul
NPAKMUYECKUX 3a0ad u 3a0ad U3 opy2ux y4eoHulx npeomemos;
® 3anucvleamv U OKpYelsimb YUCLO8ble OAHHbIE DEaNlbHbIX BENUYUH C
UCNONIL308AHUEM PAHBIX CUCTEM UMEDPEHLUs.
ToxaecTBeHHBIE IPEOOPa3OBaAHUS.
o Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameneM,
cmenenu ¢ YeavlmM OmpuyamenbHbiM NoKa3amenem,
® GLINOIHAMb NPeoOPA308aHUSL  YETbIX BbIPAJCEHUL: Oelicmeus ¢
OOHOUleHaMUu  (ClloJiceHue,  GblYUMAHUE,  YMHOJICeHUe),  Oelcmeus ¢
MHO20UNEeHaMU (CLOdHCeHUe, BbIYUMAaHUe, YMHONCEHUE),
®  GLINOJHAMY PA3I0NCEHUEe MHO20UIEHO8 HA MHOMCUMENU OOHUM U3
Cnoco608: evblHeceHue 3a CKOOKY, cpYNNUpOBKAd, UCHONb308aHUe DHOPMYI
COKPAWEHHO20 YMHONCEHUS,
® gblOCNAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUJICHO8;
®  PACKIA0bI8AMb HA MHOJCUMENU KBAOPAMHYIL MPEXUTIEH,
®  GLINOIHAMb NPEoObPA308AHUS BbIPANCEHULL, COOEPAHCAUUX CTMENEeHU C
YenvlMu OmpuyamenbHuolMU NOKA3amenamu, nepexooums om 3anucu 6 eude
Ccmenenu ¢ YervlM OmpuyamenbHbiM noKkazamenem K 3anucu 8 guoe opoou;
® GLINOIHAMb NPeodpazosanusi OPOOHO-PAYUOHANLHBIX GbIPAINCEHULL.
cokpawjenue Opobetl, npugeoeHue ajneeopauyeckux opodei K odwemy
3HAMEeHamento, CloJCeHUe, YMHOJICeHUe, OelleHue aneeopauyeckux opoobeil,
8036e0eHUe aneedbpauyeckol 0poobu 8 HAMypPaibHYIO U YEIyio OMpPUyameibHyo
cmenenb;
®  GLINOIHAMD npeoobpazoeans 8bIPAdNCEHUI, cooeparcauux
K8aopammbvie KOPHU,
® gul0eNAMb KEAOPAM CYMMbL UNU PAZHOCIU O8VYUIICHA 8 BbIPANCCHUSIX,
cooeparcaujux KeaopamHvle KOPHU,
®  GLINOAHAMb NPE0OPA30BAHUSL BLIPANCEHULL, COOEPIHCAUYUX MOOYTb.
B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
®  GLINOJIHAMb NPEoOPA308aAHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOapmHoM 8uoe;
®  GLINOJIHAMb NPEoOPA30BAHUSA YENbIX BbIPANCEHUL NPU peuleHuU 3a0ay
Opyaux y4eOHblx npeomemos
YpaBHeHUs U HEPABEHCTBA.
o Onepuposamv NOHAMUAMU. YpABHeHUe, HEPABEHCMBO, peuleHue
VPasHeHus, peuileHue HepaseHcmed, pPAGHOCUNIbHbIE YPAGHEHUs, 001acmo



onpeoeneHusi  ypagHeHus  (HepaseHcmeda,  CcUcmemvl  YPAGHEHUU  UIU
Hepasencms),

® pewams TUHeliHble YPABHEHUs U YPABHEeHUsl, CBOOUMbLE K JIUHEUHBIM C
HOMOWBIO MOACOECBEHHBIX NPeodPA3068aAHULL

® pewiamv KeaopamHvle YPAGHEHUs U VPABHEHUS, C8OOUMble K
K8AOPAMHBIM C NOMOWBIO MOHNCOECMBEHHBIX NPeoOPA3068aAHULL

® pewamsv OpOOHO-TUHEUHbIE YPABHEHUSL,

. f(x)=a
® pewamdb npocmeuuwiue UppayuoHaibHvle YpPAGHEeHUS: () ,

F(x)=y9(x).

® peuwamsv ypasHeHus uod x"=a;

® pewamv YpAasHeHUs CNOCOOOM PA3IONCEHUsT HA MHONCUMeNU U
3AMeHbl NnepeMeHHOU,

® UCNONBL308AMb MEeMOO UHMEPBANO8 OJisl peuleHusi yeavlx u OpoOHO-
PAYUOHANbHBIX HEPABEHCNE,

® pewams JUHelHble YPAGHEeHUs U HePABEeHCMEA C NAPAMEMPaMU,

® peuiamv HeCl0JiCHbIE KBAOPAMHbIE YPAGHEHUS C NAPAMEMPOM;

® pewamv  HECIOJCHble  CUCMEeMbl  JUHEUHbIX  YPABHEHUll  C
napamempamu;

® peuwamsv HeCl04CHbLE YPAGHEHUS 8 YEIbIX YUCILAX.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

® cocmagnamv U peulams JUHEUHble U KBAOpammuvle YPAGHEeHUs U
VPAasHeHUsl, K HUM C800uuecs, CUCmeMbl TUHEUHbIX YPAGHEHUL U HepABEeHCME
npu peuteHuu 3a0ay opyaux yueoHvix npeomemos;

®  GLINOAHAMb OYEHKY NPAsoONno000OUs. Pe3yIbmamos, Noay4aemvlx npu
peulenuy TUHeHbIX U K8AOPAMHUBIX YPAGHEHULL U CUCTNEM JIUHEUHbIX YPAGHEHUU
U HEepageHCcme Npu peueHuu 3a0ay Opyeux y4eoHvlx npeomemos,

® gulOUpamb  YpasHeHus, HepPaeHCmed UAU UX  cucmemvl, OJisl
COCMABIEHUS MAMEMAMUYECKOU MOOeU 3a0aHHOU pPealbHOU CUmyayuu umu
NPUKTIAOHOU 3a0a4uU;

® yMemb UHMEPNPEemuUpo8ams NOJYYEHHbIU NPU peuleHUul YPasHeHUs,
HepageHcmea Uil CUCmeMbl pe3yibmam 6 KOHmeKcme 3A0aHHOU pedanbHOl
cumyayuu uiu nPUKIAoOHou 3a0adu

DyHKUMH.

o Onepuposamv  nouAMUAMU:  QYHKYUOHANLHASL — 3ABUCUMOCHb,
@yHryus, epaghux Gyukyuu, cnocobvl 3a0anus GyHKYUY, apeymenm u 3HaveHue
dyukyuu, obracme onpeoeneHus U MHONCECMBO 3HAYEeHUL @OYHKYUU, Hyau
@YHKYUU, NPOMEdNCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb  (DYHKYUU,
YEMHOCMb/HEUEMHOCMb QYHKYUU,

e cmpoums epaghuku AUHEUHOU, KEAOpamu4Hou GYHKYul, ooOpamuou

y=at+—7rm o _ _ _
NPONOPYUOHANLHOCMU, (DYHKYUU BUOA.: x+b Y= Vx Y= ¥x Y= X ,



® Ha npumepe K8aOpaAMUYHOU YYHKYUU, UCNONIb308AMb NPE0OPA306aAHUSL
epapuxka  pynkyuu  Yy=f(X) ongs  nocmpoenus  epaguxos  pynxyui
y=af (kx+b)+c.

® cocmasnamv  YPAGHEHUs ~ NpAMOU N0  3A0AHHbIM — VCIOBUAM.
npoxoosiwell uepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOOsuell
uepe3 OaHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOU

® uccnedosams QYHKYUIo No e€ 2paguxy;

® HAXOOUMb  MHONCECMBO  3HAYEHUl, HYU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepupogamv NOHAMUAMU. NOCIEO08AMENbHOCb, APUPDMEMUYecKasl
npozpeccusi, 2e0MempulecKas Npocpeccusl;

® pewams 3a0auu  HA  APUDMEMUUECKYI0 U  2eOMEeMmPUYECKYIO
npozpeccuio.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® ocywecmenimes 8blOOp epaguKra peanvHOU  3A6UCUMOCHU  UTU
npoyecca no e2o XapaxKmepucmurkam,

® UCNONBL308aAMb CBOUCMBA U 2papuK KeaopamuyHou QYHKYuu npu
peuienuu 3a0ad u3 opyeux yueOHulx npeomemos

CraTtucTuka ¥ Teopusi BEPOSITHOCTEN.

o Onepuposamb NOHAMUAMU. CMOJOYAMble U KPY208ble OUASPAMMDL,
mabauybl OAHHBIX, CpeoHee apugmemuueckoe, Meouauda, Haubovulee U
HaumeHbulee 3Ha4eHus 8bl00PKU, pazmax 6bl00PKU, OUCNEPCUsL U CIMAHOAPMHOE
OmMKIOHeHUe, CAYYAtUHA USMEHYUBOCIb,

® u3gleKamv, UHOpMAyulo, NPeOCMABIeHHYI0 8 mabauyax, Ha
ouazpammax, epagpuxax;

® cocmasniams madIuYsbl, CMPOUMb OUAZPAMMbL U 2pauKU HA OCHOBe
OaHHbBIX

® onepupogamv NOHAMUAMU. DAKMOPUAL HUCIA, NEePecmaHO8KU U
couemanus, mpey2oabHuk llackans,

® onepuposamv NOHAMUAMU: CIAYYAUHBLIL ONbIM, CAVHAUHBLL BblOOp,
ucnelmanue, 3leMeHmapHoe CayyauHoe cobvimue (Ucxood), Kiaccuueckoe
onpeoejieHue 8eposIMHOCMU CYYAUHO20 COObIMUS, ONepayuy Hao CIyYauHbLMU
COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbBLE (POPMYTTbL;

®  NpPeocmasnAms UHGOPMayUio ¢ NOMOWbIO Kpy2os Jiiepa,

® pewamsv 3a0a4u HA BLIYUCIEHUE GEPOSMHOCMU C HNOOCYEMOM
KOIUYeCmaa apuanmos no oopmynam KOMOUHamopuKu.

B noeceoneenoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® u381eKamb, UHMEPNPemuposams U npeobpa3oevieanv UHGOPMAYUio,
npeocmaesieHHyo 8 maobauyax, Ha Ouazpammax, papuxax, ompaxicarouyyro
CBOUCMBA U XAPAKMEPUCMUKYU PEATIbHbIX NPOUECCO8 U S6TIeHULL

® onpedenams CcmMamMucmMuiecKue Xapakmepucmuku 6bl00poK no
maoauyam, ouazpammam, paQukam, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU
om yenu pewienus 3a0ayu,



® OYEHUBAMb BePOSMHOCMb PEAbHBIX COOLIMULL U S8IeHUI.
TexkcToBBIE 3aa4M.

e Pewamb npocmule U CLOJHCHbIE 3A0AYU PA3HBIX MUNOS, A MAKINCEe
3a0ayu NOBLIULEHHOU MPYOHOCU,

® UCNONBL308AMb pA3HblE KpamKue 3anuci Kak MoO0elu meKCcmos
CILOJACHBIX 3a0ay OJis1 NOCMPOEHUsI NOUCKOBOU CXeMbl U peleHUs 3a0ay;

® pazuuams MoOelb MeKCcmd U MoOelb  peuleHus  3a0aqu,
KOHCMPYUpo8ams K OOHOU MOOenU peuleHuss HeCI0NCHOU 3a0adu paszHble
MOoOenu mekcma 3a0a4u;

® 3Hamb U NPUMEHAMb 00a cnocoba noucka peuleHus 3aoay (om
mpebo8aHus K yCA08UI0 U OM YCA08Usl K mMpeboB8aHUio);

®  MO00enuposamsb  pAacCyjicoeHusi npu NoOucKe peuleHus 3a0ay ¢
NOMOWbIO epagh-cxemol,

®  BblOEISIMb dMANbL peUleHUs: 3a0aiu U COOEPHCAHUE KANCO020 SMANA,

® yuemb 6bIOUPAML ONMUMANLHBIL MEmoO peuleHus 3a0ayu U
0CO3HABaAMb 8bIOOP Memood, PAcCCMAMpPUBAMd PA3IUYHbIE MEMOObL, HAXOOUMb
pasHvie peutetusi 3a0a4u, ecid 803MONCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUS NPU PeueHUulU 3a0ad,

® BLINONHAMb PA3IUYHbIe NPEoOPA308aAHUSL NPEONONCEHHOU 3a0adl,
KOHCMPYUPOBAMb HOBbLE 3a0a4U U3 OAHHOLL, 8 MOM YUCLe 0Opammubie;

® UHMEPNnPemuposamsb  BbIYUCTUMENbHbIE pe3yibmamvl 6 3adauve,
uccne008amv NOJIyYeHHOe peuleHue 3a0ayi,

® QHANU3UPOBATD 6CEBO3MONCHBLE cumyayuu 63AUMHO20
paAcnonodicenuss 08yxX O00beKmo8 U UBMEHEeHUe UX XaApakmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8DeMsl, PACCMOsHUE) NPU PeuleHuU 3a0ay
Ha O08udiceHue 08YX 00beKmos8 KAK 6 O0OHOM, MAaK U 6 NPOMUBONOJONCHBIX
HANpasieHusx,

®  UCCNe008aMb BCEBOZMOICHBIE CUMYAUUU NPU peueHuU 3a0a4 Ha
0BUDICEHUE NO peKe, PACCMAMPUBAMb PA3HblE CUCTEMbl OMCYEMA;

® pewams pazHoobpa3Hbvle 3a0a4U «HA YACMUY,

® pewamsv U 000CHOBbIBAMb CB0€ peuleHue 3a0ad (8vloessimb
MAMeMAMUYECKyio OCHO8Y) HA HAXONCOCHUEe YACMmU YUCIA U HUCAAd NO €20
yacmu Ha OCHO8e KOHKPEMHO20 CMbLCId Opodu,;

® 0CO3HABAMb U OOBACHAMbL UOCHMUYHOCMb 3A0aY PA3HLIX MUNOS,
CEAZIBAIOWUX — MPU  GeIUYUHbI  (Ha ~ pabomy, HA  NOKYNKU,  HA
08UDICEHUE). BbIOEISIMb MU BEIUUUHBL U OMHOULEHUST MENHCOY HUMU, NPUMEHSND
UX npu peweHuu 3a0ay, KOHCMPYUpPO8amv COOCMBEHHble 3a0ay YKA3AHHbLIX
munoe,

® glademv OCHOBHLIMU MeMOOaAMU peuleHus 3a0ay Ha CMeCU, CNIAGbl,
KOHYEeHmpayuu,

® pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTe, CAONCHbIE NPOYUEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObI;



® pewams n02uyecKue 3a0ayu pasHbIMU Ccnocobamu, 6 mom 4ducie, C
08yMsL O10KaMu U ¢ mpemsi O10KAMU OAHHBIX C NOMOWbIO MAOIUY;

® pewams 3a0a4u NO KOMOUHAMOPUKE U MEeOpUU 6epOsmHOCmel Ha
OCHOB€ UCNONIb308AHUS U3YUEHHBIX MemO008 U 000CHOBbIBAMb peuleHUe;

® pewams HeCl0MHCHbIE 3A0aUU N0 MAMEMAMUYECKOU CIMAMmUCmuKe;

® 081a0emb OCHOBHLIMU MEMOOAMU DPEUleHUs] CIOHCEeMHbIX 3a0ay.
apugmemuyueckut, aneebpaudeckuli, nepebop 6apuUaHmMos, 2eoMempudecKul,
epaghuyeckuil, HNPUMEHAMb UX 6 HOBbIX HO CPABHEHUIO C U3YYeHHbIMU
cUmyayusix.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® guidenamb npu peulenuu 3a0ad XapaKkmepucmuKku paccmampusaemon
8 3a0aue cumyayuu, OMIUYHbIE OM pealbHblX (me, Om KOMOPbIX
abcmpazuposanucs), KOHCMpPYUpo8ams HOGble CUMYAyUU C Y4EMom OIMux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay HA KOHYEeHmpayuu,
VUUmvleams NJIOMHOCMb 8eUeCmad,

® pewams U KOHCMPYUPOBAMb 3a0aYU HA OCHOBE DACCMOMPEHUS
DEeanbHbIX CUmMyayuti, 8 KOMopblX He mpedyemcs MOYHbIL BbIYUCIUMETbHbIU
pe3ynbmam,

® pewams 3a0ayu HA OBUMCEHUE NO peKe, PACCMAmpuedas pa3Hvle
cucmembl omcuema

I'eomerpuueckue purypsl.

o  Onepuposams NOHAMUAMU 2EOMEMPUYUECKUX DUSYD;

® u36IeKamb, UHMEPRPEemuUposams U npeoopazosvléams UHGoOpMayuo
0 2eomempudecKux guypax, npeocmasienHyio Ha Yepmedrncax,

® npumenAmb 2eomempudecKkue Gakmvl 0N peuilenus 3a0ay, 6 Mmom
yycie, npeonoaazaouux HeCKOIbKO Wa208 peueHus;

® Qopmynuposams 6 NpOCMEUWUX CHYYAsAX CE8OUCMEA U HPUSHAKU
Queyp;

®  00KA3bIBAMb 2e0MEMPUUECKUE YMBEPHCOCHUS

® grademv  CMAHOAPMHOU  Klaccuuxkayuer  NIOCKUX  ¢ueyp
(Mpey2orbHUKO8 U YeMbIPEXY20IbHUKOB).

B noeceonesnoii s»cusnu u npu uzyuenuu opy2ux npeomemaos:

®  LUCNONBL308AMb CEOUCNBA 20MeMPULECKUX Pueyp 015 peuleHus 3a0ay

NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH
OTHO1LICHUS.

o Onepuposamb NOHAMUAMU: PABEHCMEO (uayp, pasuvie @ueypul,
PABEHCMBO MPEY2OIbHUKO8, NAPAIEIbHOCHb NPAMbBIX, NEePHEeHOUK)IAPHOCHb
NPAMBIX, Yeabl MeNCOy NPAMbIMU, NEPNEHOUKYIAP, HAKIOHHAA, NPOEKYus,
nooobue gueyp, nooodoHvle gueypul, NOOOOHLIE MPEY20NbHUKU,

® npumenams meopemy Daneca u meopemy O HPONOPYUOHATLHBIX
ompe3Kax npu peuleHuu 3a0ay;

® Xapakmepuzo8amsv 63AUMHOE PACNON0HCEHUe NPAMOU U OKPYIHCHOCU,
08YX OKDPYHCHOCMELL.



B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

® UCNONB308AMb OMHOWIEHUs. O/ peuleHuss 3a0ad, B03HUKAIOWUX 8

PeanbHOU HCUZHU
H3mepenus u BoIYHCICHHS.

o Onepuposamsv npeocmasieHusmMu o ONuHe, NIoUaou, 00Ovéme Kak
senuyunamu. Ilpumenamo opmynoel niowaou, o06véma npu  peuleHuu
MHO20ULA208bIX 3A0a4, 6 KOMOPbIX He 6ce OaHHble Npeocmasienvl s6HO, d
mpeoyom GblYUCTIeHUll, Onepuposams 06oJiee WUPOKUM KOIULeCmEom (opmyn
ONIUHBL, NAOWAOU, 00BbEMA, BLIYUCIAMb XAPAKMEPUCMUKY KOMOUHayui gueyp
(OKpysicHOCmeld U MHO20V20bHUKOB8) — BbIMUCIAMb — PACCMOAHUSA — MeHCOY
Queypamu, npumMeHsmv mpucoHomempuyecKue Gopmyavl Ol GLIYUCIEHUU 8
Oosee CIOJHCHLIX CYHAsX, NPOBOOUMb BbIYUCTEHUS HA OCHO8E PABHOBENUKOCTIU
U paBHOCOCMABIEHHOCTIU,

®  1POBOOUMb NPOCTbLE BLIUUCTIEHUS HA 00DEMHBIX MENaX,

® ¢opmynuposams npocmeuwiue 3a0ayu  HA  GbIYUCIEHUE  ONUH,
niaowaoel u 00bEM08 U peulams ux.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

®  1POBOOUMb GLIUUCIIEHUSL HA MECTMHOCTU,

® npumenams HOPMYIbl NPU  BLIUUCTEHUAX 8 CMEJCHbIX YUeOHbIX
npeomemax, 8 OKpyscarouell 0eucmsumenbHoCmu

HocTpoenus.

e 3zo6paxcamv ceomempuueckue ueypbl N0  MEKCMOBOMY U
CUMBOILHOMY ONUCAHUIO,

® C80O0OHO  Onepupoéamv  YEPMENCHLIMU — UHCMPYMEHMAMU 8
HeCIIONCHBIX CLYYAsX,

®  GLINOIHAMb NOCMPOCHUS MPeyeOibHUKO8, NPUMEHSMb OMOebHble
Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Hpo8OoOUnv Npocmeuuiue
UCCNIe008AHUS YUCTA PeULeHUl;

® u3z00padicamv mMunogvle NIOCKUe @Quaypvl U 0OveMHble mena C
HOMOWBIO NPOCENUUX KOMNBIOMEPHBIX UHCIMPYMEHMOB.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

®  GLINOAHAMb NpOCMeluiue NOCMPOeHUsL HA MeCIMHOCIU, HeodX00uMble
8 PEabHOU IHCUSHU,

® OyeHuBamv pazmepsl PeanrbHblX 00BLEKMO8 OKPYHCAIOUe20 MUpa

IIpeoGpa3oBanus.

o Onepuposamsv noOHAMUEM OBUNCEHUs U NPeobpa308anus No0ooOUs,
gnadems NpUEMamu NOCMPOeHUs: ueyp ¢ UCHOIb30BAHUEM OBUNCEHUL U
npeobpazosanuii.  NO00OUs, NPUMEHAMb NOJYYeHHble 3HAHUL U ONblM
HOCMPOEHULL 8 CMENCHBIX NPEOMEmax U 8 PeaibHblX CUMYAYUSX OKPYHCAIOUWE20
mupa,

® cmpoumsv @ueypy, nooooHyI0 OAHHOU, NOIL308AMbBCA CEOUCMEAMU
noooodus 015 060CHOBAHUS CBOUCME huzyp;



® NpuMeHAmb C8OUCMBA OBUNCEHUU Ol NPOGeOeHUs. NPOCMetuiux
obocHosanull ceolicms ghueyp.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® NPUMEHAMb CBOUCMBA OBUJICEHUU U NPUMEHAMb Noododue O
nOCMpOeHUU U 8bIYUCTEeHUU

BekTOpbI M KOOPAUHATHI HA TVIOCKOCTH.

o Onepuposamv NOHAMUAMU GEKMOP, CYMMA, PASHOCMb GEKMOpOSs,
npouszgedeHue 6eKmopa Ha HYUCLO, Y201 MelNcOy BeKMOpamu, CKAIAPHOe
npousgedeHue 8eKmopos, KOOPOUHAMbL HA NIOCKOCHU, KOOPOUHAMbI BEKMOPA,

® GLINOAHAMb OelCcmBUs HAO GeKmopamu (Clodcenue, BblYUMAaHuUe,
VMHOJMCEHUE HA YUCTO0), BbIYUCTAMb CKANAPHOE NpoussedeHue, Onpeoeiims 8
APOCMEUWUX CIYUasax Y20l Mexcoy GeKmOpamu, 6bINOJHAMb DA3N0NCEHUE
8eKMoOpa Ha cocmasnAwue, NPUMEHAMb HNONYYEeHHble 3HAHUA 6 @U3UKe,
HONb308aMbCA  POPMYNIOL  BLIYUCIEHUSI PACCMOSAHUSA MeHcOy MOYKaMU No
U3BECMHBIM KOOPOUHAAM, UCHONb308aMb YPAGHEeHUs Queyp Ol peuleHus
3a0auy;

® NpuUMeHAMb 8eKMOPbl U KOOPOUHAMbL OISl PeULeHUS] 2e0MeMPULECKUX
3a0a4 Ha 8blUUCTEHUE ONIUH, V2l08.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

®  UCNOIB308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM Ol peuleHust 3a0ay

no ¢uzuxe, ceocpaguu u Opyum yueoHvIM npeomemam
HcTopust MaTeMaTUKH.

o Xapakmepuzosamv 6K1A0 6bI0AIOWUXCA MAMEMAMUKOE 6 pPa38umue
MamemMamuxy U UHbIX HAYYHBIX obaacmel,

® NOHUMAMb POL Mamemamuky 6 pazeumuu Poccuu

MeTtoabl MaTEeMATHKH.

e /cnonvzoeams OCHOGHblE MemoObl 00KA3AMeNbCmed, NpoBoOUMb
00KaA3amenbCmeo U 8bINOJIHAMb ONPOBEPHCEHUE,

® NpuMeHsAmb OCHOBHbIE MEMOObL peuleHus MamemMamudeckux 3a0ay;

® Ha OCHOBE MaAMEMAMU4ecKux 3aKOHOMEpHOCmel 8 Npupode,
Xapaxkmepuzoeams — 3CMEmuKy  OKpyJcaowezo Mupa U  Npou3eeoeHull
ucKkyccmea,

® npumeHAmMb Npocmeluiue NpocPamMMHble CPeocmed U 21eKmpOHHO-
KOMMYHUKAYUOHHbBIE CUCEMbL NPU PeUeHUU MAmeMamuieckux 3a0ay

Copep:kanue Kypca MaTeMaTHKH 5-9 KJi1accoB.
Apugppmemuka
HarypajabHble yuciaa
P?II[ HaTypaJIbHbIX YHUCCIL. I[GC}ITI/I‘-IHEUI 34IIMCh HATYPAJIbHBLIX YHCCIL.

OxpyriaeHue HaTypajJbHbIX YHUCEIL.
KoopaunatHelit jyy.



CpaBHeHue HaTypanbHbIX uHcen. CI0KeHHWE UM BBIYMTAHHE HATypPaJIbHBIX
yucesn. CBOMCTBA CI0KEHUS.

YMHOXKEHHE U JEJICHUE HaTypalbHbIX 4yuced. CBOWCTBA YMHOMXEHHS.
Henenue ¢ octaTkoM. CTENEHb YHCIIA C HATYPAIbHBIM ITOKA3aTEIIEM.

JlenuTenu u KpaTHbIE HATypalibHOTO YyKcia. HanGonbimmit o0mmii 1eIuTeNb.
Haunmensbiee o6miee kpatHoe. [Ipusnaku nenmumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie u cocTtaBHbIe uncia. Pa3nokeHue ynucesn Ha MPOCTbIe MHOXKUTEU.

Pemennie TeKCTOBBIX 3a71a4 apU(PMETHUECKUMHU CIIOCOOAMH.

JApodu
OO6bIkHOBEeHHBIE poOou. OCHOBHOE CBOMCTBO npodu. Haxoxaenue apodu

or uymucna. Haxoxnenue umcina mo 3HadYeHHro ero Jnpobu. I[lpaBuibHbBIE U
HelpaBuiIbHbIEC IpoOu. CMelIaHHbIE YHCTIa.

CpaBHeHHe  OOBIKHOBEHHBIX  JpoOed W CMEIIaHHBIX  YHCEl.
Apudmernueckue JEHCTBUA C OOBIKHOBEHHBIMU JApPOOSIMH U CMEIIAHHBIMU
YUCIIAMH.

Hecaruunble gpoOu. CpaBHEHHE UM OKPYIJEHUE JIECATUYHBIX JIpoOei.
Apudmeruueckue IEUCTBUS C NECATUUHBIMU JpoOsimMu. [Ipukuaku pe3ynbTaTtoB
BbIuncieHui. [IpeacraBienue aecaTuuHoON 1poOu B BUJie OOBIKHOBEHHON IpoOH U
OOBIKHOBEHHOW B BHUJIE JIECITUYHOU. beCKOHEUHbIE MEPUOUYECKUE TECATUYHbBIC
npobu. [lecarnanoe npubanxKeHne 0OLIKHOBEHHOM IpOoOH.

OtHomienue. IIpouieHTHOE OTHOULICHHWE ABYX 4ucel. JleaeHue uucia B
JTAHHOM OTHOIIeHUH. Maciitab.

[Iponoprusi. OcHOBHOE cBoMcTBO Tmponopiuu. I[lpsimas u oOpaTtHas
MPONOPLIMOHAIIBHBIE 3aBUCHMOCTH.

[IpouenTtel. Haxoxnenue npoueHToB oT uncia. HaxoxaeHue yucia mno ero
MPOIIEHTAM.

Pemenne TekcTOBBIX 33129 apu(METUUESCKIUMH CTIOCOOaMHU.

PauunonanbHbIe YUCIa

[TonoxxuTenbHbIE, OTpULIATENIbHBIC Ynciia U yucio 0.

[TpoTuBomnonoxusie yncina. Moayinp yucna.

enbie yucna. PanuonanbHbie unciia. CpaBHEHHE palMOHAIBHBIX YHCE.
Apudmerrueckue ASUCTBUS ¢ pallMOHAIbHBIMU unciaamMu. CBOWMCTBA CIOXEHUS U
YMHOKEHHS pallUOHATBHBIX YHCEIL.

Koopaunarnas npsmasi. KooparnaTHasi miiocKoCTb.

Beau4unbl. 3aBUCHMOCTH MKy BeJIHYHHAMH

EnuHMLBI IMHBL, IUIOIAIH, 00beMa, MacChl, BPEMEHHU, CKOPOCTH.

IIpumepsr  3aBucuMOcTEH  MeXay  BenuuuHamu.  lIpeacraBnenue
3aBHCUMOCTEH B BUAE (hopmyin. Beruncnenus no gopmynam.

YuciioBble 1 0YKBEHHbIE BHIPA:KEeHHUA. Y PAaBHEHUS



UucnoBeie BBIPAKEHHS. 3HAUEHHE YUCIOBOro BbIpaxkeHus. Ilopsmok
JENUCTBUN B YUCIIOBBIX BhIpaXKeHUIX. bykBeHHbIE BhIpaxeHus. PackpbiTe cKOOOK.
[TonoGHbIe craraembie, IPUBEIECHUE OI0OHBIX ciaraeMbiX. GOpMyIIbl.

VYpaBuenusi. Kopenb ypaBHeHuss. OCHOBHBIE CBOMCTBA ypaBHEHU. Pemienue
TEKCTOBBIX 337]a4 C IOMOILbIO YPAaBHEHHU.

JIEeMEHTBbI CTATUCTHKH, BepOosATHOCTH. KoMOMHaTOpHBIE 3a1a4H

[IpenacraBnenne MaHHBIX B BUAEC TaOMUI[, KPYTrOBBIX W CTOJOYATHIX
auarpamm, rpa@ukos.

Cpennee apudpmernueckoe. CpenHee 3HaUCHUE BEIIUYUHBI.

Cnyuvaitnoe coObiTHE. JIOCTOBEpHOE M HEBO3MOXXKHOE COOBITHS. BeposTHOCTD
ciydaiiHOro coObITHsA. Perenne KoMOMHATOPHBIX 3a/1a4.

I'eomerpuueckue purypsi. U3MepeHus reoMeTpUYeCKUX BeJTMYUH

Otpesok. Iloctpoenue otpeska. JlimHa oTpeska, JomaHou. M3mepeHue
JUIMHBI ~ OTpE3Ka, IIOCTPOCHME  OTpe3Ka  3aJaHHOM uHbBL  [lepumerp
MHOroyroJibHuKa. [1mockocts. [Ipsmas. Jlyy.

VYroa. Buael yrnos. I'pagycHas mepa yria. U3MepeHue u nmocTpoeHUe yriioB
C IOMOIIBIO TPAHCIIOPTHUPA.

[Ipsmoyroneauk.  KBagpar. TpeyronbHuk. Buabl  TpeyroJbHUKOB.
OxpyxHOCTb U Kpyr. JlsinHa OKpykHOCTH. YHCno 7.

PasenctBo  ¢uryp. Ilonarue wu cBoictBa momanu. Ilnomanp
NpsSIMOYTOJIbHUKA U KBajpaTa. [nomans kpyra. Ock cuMmmMeTpun QUTypHI.

Harnsnxeie MIPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
MPSIMOYTOJIBHBIN MapajuieNienumes], Kyo, nupamuaa, TUIuHAp, KOHYC, map, chepa.
[Ipumepsl pa3BepTOK MHOTOIPAaHHUKOB, HWJIUHAPA, KOHyca. [loHsTHE M CBOMCTBA
obbema. O0BEM MPSIMOYTOJIBLHOTO TapaJlJIeNIeHIe1a U Kyoa.

B3anMHOepacnonoxeHue 1By XnpsiMbIX. [lepnieH UKy IS PHBICTIPAMBIE.
[TapaiutenbHBIETIPSAMBIE.

OceBas U LEHTpallbHAsi CHAMMETPUH.

MareMaTHKa B MCTOPHUYECKOM PAa3BUTHH

Pumckas cuctema cuncinenus. [lo3MIMOHHBIE CHUCTEMBI CUHMCIICHHS.
Oo6o3nauenue nudp B Jdpesneit Pycu. Crapunnsie Mepsl 1uHbL. BBenenue merpa
KaK eIMHMIB] JUIMHBL. Metpuueckas cuctema mep B Poccun, B EBpone. Mctopus
dbopMupoBaHUS MaTeMaTUYECKUX CUMBOJIOB. /[poOu B BaBumnone, Erunre, Pume,
Ha Pycu. OTKpbITHE NECATUUHBIX poOeil. Mup mpocThix unces. 30JI0TOe CeYeHHUE.
Yucno Hyne. [losBIIEHNE OTPULIATENBHBIX YUCEIL.

Anzeopa

AnredpanyecKkue BbIPpaKEHUSA



BykBeHHBIEBBIpAKEHUS (BBIPAKEHUS C IEpEeMEHHBIMU). UnCI0BOE 3HAUEHUE
OYKBEHHOTO BbIpakeHUsA. JlOMyCTUMBblE 3HAYEHHsS] TEPEMEHHBIX, BXOMSIIUX B
anreOpanueckne BbIpakeHUs. [lojcTaHOBKA BBIPAKEHUH BMECTO MEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIpaXeHUH. TOXKIAECTBO, TOKA3aTEIbCTBO TOXKIECTB.
[IpeobpazoBaHue BHIPAKCHUIA.

CBolicTBa CTemeHeW ¢ IeJbIM moka3aTreneM. MHorouwieHnl. CII0KEHHUE,
BBIYUTAHUE, YMHOXXEHHE MHOTrOWIeHOB. DOpMysbl COKpAIIEHHOTO0 YMHOXKCHUSI:
KBaJIpaT CyMMBI KBaJpaT Pa3HOCTH, KyO cymmsl u Kyo6 paznocmu. Dopmyna
Pa3HOCTU KBaapaToB, ghopmynvl cymmsl KyO6o8 u paswocmu kybos. Paznoxenue
MHOTOWICHa Ha MHOXHUTeNU. KBaapaTHbI TpexwieH. BwideneHue noano2o
keaopama 6 keaopamuom mpexunene. Teopema Buera. Paznoxxenne kBaapaTHOTO
TPEXUWICHA Ha JIMHEHMHBIE MHOXWUTEIUW. MHOTOYIEHbl C OJHOM IEPEMEHHOM.
Crenenb MHOTOWIeHa. KopeHb MHOTOUJIEHA.

Anrebpandeckas TpOoOb. CokpariieHue TpoOeH. JleicTBuUS c
anredpanyecKuMu ApoosiMu.

ParnmonanbHbie BhIpaKeHHS M UX TpeoOpazoBaHus. CBOMCTBA KBaJpaTHBIX
KOpHEW U UX MPUMEHEHUE B BHIYUTAHUSIX.

YIJaBHeHl/IH H HEPAaBCHCTBA

VYpaBHeHue ¢ onpHou nepeMmeHHOM. Kopenp ypaBHeHus. JIuHeiliHOe
ypaBHeHue. KBagpaTHoe ypaBHeHUE, popMysia KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Pemienne panmonanpHbIX ypaBHeHWH. [IpuMepsl pemeHnsi ypaBHEHHH BBICIIMX
CTEIICHEW: METO/bI 3aMEHBI IIEPEMEHHON, PA3JIOKEHUE HA MHOKHUTEIH.

VYpaBHeHUE C ABYyMs IMEPEMEHHBIMU; penieHue cuctembl. Cuctema JBYX
JUHEWHBIX YpPaBHEHUW C JBYMs IIEPEMEHHBIMHU; pELICHUE IIOJACTAaHOBKOM W
alreOpanvyeckuM CJIOKEHUEM. YPaBHEHHUE C HECKOJIbKMMHU TEPEMEHHBIMU.
[Ipumepbl pelnieHHs HENMHENMHBIX cucteM. [Ipumepsl pelieHus ypaBHEHUN B
LEJIbIX YUCTIaX.

HepaBenctBo ¢ oanou mnepemeHHoW. Pemenue HepaBeHcTBa. JIMHEWHBIE
HEpPAaBEHCTBA C OJHOM NEPEMEHHOW M MX cHUCTeMbl. KBajpaTHble HEpaBEHCTBA.
Ilpumepwl peuwrenus OpoOHO-paYUOHATLHBIX HEPABEHCE.

UucnoBele HEpPaBEHCTBA W HMX CBOMCTBA. /J[okazamenbCmeo YUCA08bIX U
aneedpauyeckux HepageHcms.

[Tepexon ot ciaoBecHOU (POPMYIUPOBKH COOTHOIICHUN MEXKTY BETUIMHAMHU
K anredpanyeckoil. Perenne TeKCTOBBIX 3a71a4 alre0pandeckum crnocooom.

YucjoBble NMOCJI€I0BATEILHOCTH

[lonsTe moOCNEnOBATENBHOCTH. ApUMeTHUECKass U TeoMeTpUuecKas
nporpeccuu. ®dopmynsl o0miero ujaeHa apuPMETHUYECKOM M TeOMETPUUYECKOU
IpOrpeccuii, CyMMBbI TIEPBBIX HECKOJBKHX UJICHOB apumeTuyeckol u
r€OMETPUYECKON ITPOTPECCHI.

Cno>xHbI€ TPOLICHTHI.



Yucaosbie PyHKIMHU

[Tonsitne dynkumu. O6nacts onpenenceaus ¢yHkuud. CrocoObl 3amaHus
¢ynkun. ['paduk Qynkumun, Bo3pactanue u yobiBaHue (QyHKIUH, HaUOOJbIIEE U
HauMeHblllee  3HaYeHUs  QYHKIOUM,  HyId  (QyHKUWH,  TPOMEXKYTKU
3HAKOIOCTOSHCTBA. UTeHue rpadukoB QpyHKIIHA.

@OyHKIMM, ONUCHIBAIOIIKE TMPSAMYI0 M OOpaTHYH IPONOPLUUOHAIBHYIO
3aBUCUMOCTH, MX rpaduku. JluneitHas ¢yHkuus, ee rpaduk, reoMeTpUYECKUn
cMmbicil  ko3pdunmentoB. ['mnepOomna. Ksampatuunas ¢yHkuus, ee rpaduk,
napa6ona. KoopnuHatel BepuimHbl mnapab®osibl, ock cummerpur. CmenenHvie
@dyukyuu ¢ HamypaivHoim nokazamenem, ux epaguxu. I'paduxu QyHKIMN: KOPEHb
KBaJIpaTHBIN, KOpeHb KyOuueckuil, Moayib. Mcnonb3oBaHnue rpagukoB (yHKLIHNA
JUISL pEeIlIeHUs] YPAaBHEHUN U CUCTEM.

[Tpumeps! rpaduyecKiX 3aBUCUMOCTEN, OTPAKAIOIINX PealIbHbIE MPOIECCHI:
Kojie0aHue, TIOKa3aTeNbHBIM pOCT; uuci08ble @YHKYUU, onucvleaowue 3mu
npoyecchbi.

[TapannensHbii epeHoc rpaduka BAOIL OCEH KOOPAUHAT WU CUMMEMPUs.
OMHOCUMENLHO OCEl.

Koopaunarsl

N300pakeHne yucen TOYKaMU KOOPJIWHATHOM mpsmoi. ['eomerpuueckuit
CMBICI MOJIyJs 4uchaa. YuCIOBbIE NPOMEXKYTKH: HMHTEPBajl, OTPE30K, Jyu.
Dopmyna paccmosHus mexicoy mouKamu KoOpOUHAMHOU NPIMOLL.

JlekapToBbl KOOPAMHATHI HA TIJIOCKOCTH; KOOpAMHATHI TOUKU. KoopauHaTsl
cepenunbl oTpe3ka. Dopmysia pacCTOSHUS MEXAY ABYMS TOYKAMHU IJIOCKOCTH.
VYpaBHeHue NpsAMoid, YriioBol KOAI(DPHUIMUEHT OpsiMOM, yCIOBHUE MapajuieIbHOCTH
NpsSIMBbIX. YPaBHEHUE OKPYKHOCTU C LIEHTPOM B Hadalle KOOPAMHAT U 8 100U
3A0aHHOU MOoUKe.

I'padugeckass mHTEpHIpETaIlMs YpaBHCHHWA C JBYMsI TEPEMEHHBIMH M HX
CHCTEM, HEPABEHCTB C IByMS IEPEMEHHBIMU U UX CUCTEM.

T'eomempus

IIpocreiimue reomerpudeckue purypsl

Touka, mnpsmas. Ortpe3ok, Jyd. Yroia. Buael yrinoB. CMmexHble H
BEpTHUKAJIbHBIE YIibl. buccekrpuca yria.

Ilepecekaromuecss n napajienbHble npsaMble. [lepreHIuKyIIsIpHbIE PSMBIE.
[Ipu3Haku mapauiebHOCTH MpsAMbIX. (CBONCTBA IApaJUICNIBHBIX  MPSMBIX.
[leprieHIUKYIISIp ¥ HAKJIOHHAS K IPSIMOM.

MHOI‘O)’I‘OJ’ILHI/IKI/I

TPGYFOJIBHI/IKI/I. BI/IIIBI TPCYT'OJIBHHUKOB. MGI[I/IaHa, 6I/ICCGKTpI/ICEl, BBICOTA,



CpenHssl TUHUS TpeyrojbHuka. [Ipu3Haku paBeHCTBa TpeyrojJpHUKOB. CBOMCTBA U
NPU3HAKK  PABHOOEAPEHHOTO TpeyrojbHuka. CepeluHHbIA MepHeHIUKYIISP
orpe3ka. Cymma yrjioB TpEYrojibHUKA. BHEMHWE yIribl TPEyroOJbHHKA.
HepaBencTtBo TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH W yIrjaMu
TpeyroiasHuka. Teopema ITudaropa.

[Tono6ubie TpeyrosbHUKHU. [Ipu3HAKKW MOJO00MS TPEYTrOJLHUKOB. TOYKHU
NepecevyeHnsl MeIuaH, OUCCEeKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPIIEHIUKYIAPOB CTOPOH TPeyroiabHUKa. CBOMCTBO OMCCEKTPUCH TPEYTOJbHUKA.
Teopema @aneca. MeTpuyeckue COOTHOILLEHHMS B MPSMOYIOJIBHOM TPEYIOJIbHUKE.
CHHYyC, KOCHHYC, TaHIE€HC, KOTAaHI€HC OCTPOTO YyIJIa NPSIMOYIOJBHOIO Tpe-
yroiabHuka U yriioB oT 0 go 180. @opMyibl, CBA3BIBAIOIIME CHHYC, KOCHUHYC,
TAHI€HC, KOTAHI'E€HC OJHOTO M TOro e yria. Pemenune tpeyronsHukos. Teopema
CHUHYCOB U TEOPEMA KOCUHYCOB.

Yeroipéxyrompauku.  [lapannemorpamm. CpolicTBAa W TIPU3HAKHU
napajenorpamma. I[IpsMoyronbHuk, poMO, KBaapaT, UX CBOMCTBA U MPU3HAKH.
Tpanenus. CpeaHss TMHUS Tpanelnu U €€ CBOMCTBA.

MHOroyronbHuKH. BeITyKiible MHOTOYroJibHUKH. CyMMa YIJI0B BBIITYKJIOTO
MHOTroyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxkpy:KHOCTH U KpYr. ['eomeTpuyeckne nocTpoeHust

OKpy>XHOCTb U KpyI. DJIEMEHTBl OKPYXHOCTH W Kpyra. LleHTpanbHble U
BIIMCaHHbIE yIubl. KacarenpHas K OKpPYKHOCTM M €€ CBOWCTBAa. B3ammHoe
pacnoJIoKEHUE MPAMONM M OKpYKHOCTH. OIHCaHHAas U BIHCAHHAS OKPYKHOCTH
TPEYroJIbHUKA. BrMcaHHble M ONUCAaHHBIE YETHIPEXYTOJBHUKH, UX CBOMCTBA H
NPU3HAKU. BrimcaHHbIe U ONMCAaHHBIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBI NEPHEHIUKYISP
oTpe3ka u ouccektpuca yria kak [MT.

['eomeTpuyeckne NOCTPOCHHS HUPKYJIEM U JTUHENKOW. OCHOBHBIE 3a]a4 Ha
IIOCTPOCHHUE: TOCTPOEHUE YIVIAa, PABHOIO JAHHOMY, MHOCTPOECHHE CEPEAUHHOIO
MEPIICHIUKYJIApA JAaHHOTO OTPE3Ka, IMOCTPOEHUE MPAMON, NPOXOASAUIEN 4Yepes
JAHHYIO TOYKY W NEPIEHAUKYISIPHON TaHHON MPSIMOW, MOCTPOEHUE OMCCEKTPUCHI
naHHoro yria. [Toctpoenue TpeyroiapHuKa no 3agaHHbiM dneMmenTam. Merong I'MT
B 33/1a4ax Ha IIOCTPOEHHUE.

I/I3MepeHne r¢cOMETPUHYCCKHUX BCJIUYNH

JlnmuHa otpeska. Paccrosinue mexay nByms ToukaMu. PaccTtosiHue oT TOUKH
JI0 TIpsAMOM. PaccTosiHre Mex 1y apajijieIbHbIMU ITPSMBIMU.

IlepumeTp MHOTOYTOJIBHUKA.

JInuHa OKpY>KHOCTH. /{JIMHA TyTH OKPY>KHOCTH.

I'panycHas mepa yrna. BennunHa BOMCaHHOTO yIuia.

[TonsTus mionaau MHOroyroiabHuka. PaBHoBenukue gurypsl. Haxoxnenue
IJIOIIAAA  KBajpaTra, MpsSMOYIOJIbHUKA, Iapajuie]iorpamMMma, TpEeyroJIbHUKA,



TpamneIuu.
[Tonsite mmomaau kpyra. I[lmomans cextopa. OTHOIIEHHWE TMIIOMIAACH
oA00HBIX GUryp.

JlekapToBbIe KOOPANHATHI HA MJIOCKOCTH

@opMysia paccTOsSsHUSA MEXIy ABYMsl Toukamu. KoopaumHaTel cepeauHbI
oTpe3ka. YpaBHeHUE (GUTYpbl. YpaBHEHHsS] OKPY>KHOCTH U TpPSIMOW. YTJIOBOM
KO3 PUIIUEHT NPSAMOIA.

BexkTopsl

[Tousatue BekTopa. Mopaynp (nauHa) BekTOpa. PaBHBIE BEKTOPHI.
Komnuneapueie BekTopbl. KoopanHaTel BekTtOpa. CloKeHME W BBIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. CKaIApHOE MPOU3BEACHUE BEKTOPOB.
Kocunyc yrina mexay 1ByMsi BEKTOPAMH.

I'eomeTpuueckue npeodpaszoBanus

[Tonatue o mnpeoOpazoBanuu ¢urypsl. JIBmwkenue ¢urypsl. Buabl
IBWOKEHUS(UTYPBI: MapauleibHbI MEPEeHOC, OceBas CHUMMETpPHA, IeHTpajbHas
cummeTpusi, moBopoT. Pasabie ¢purypsl. 'omorerus. [logobue puryp.

DJIeMeHTBbI JIOTUKH

Omnpenenenne. Akcuombl U TeopeMsl. [loka3zaTenbcTBo. J[0ka3aTenbCcTBO OT
npotuBHOro. Teopema, oOpaTHas nanHoi. HeoOxoaumoe 1 JOCTAaTOYHOE YCIOBUS.
YnorpebieHue J0Tu4ecKuX CBIA30KeCIU..., MO ..., Mo20d U MOJbKO Mo2od.

I'eomMeTpusi B HCTOPHUYECKOM PAa3BUTHHU

N3 uctopuu reomerpun, «Hauana» EBkimna. Mcropus maroro mocrtynarta
EBknupa. Tpuronomerpust — Hayka 00 n3MepeHuu TpeyroiabHHUKoB. [loctpoeHue

NPaBUJIBHBIX MHOTOYTOJLHUKOB. Kak 3apoaunack uies KOOpaIuHar.
H.N. Jlo6auesckuii. JI. Ditnep. ®anec. [Tudarop.

TemaTn4yeckoe MIAHUPOBAHUE.

5 Knacc (mamemamura)




Koa - Bo

KonTpoabHbl

Ne Tema 4acoB e paboThI
2
1 | HarypanpHbie yncina. 20
9 CrnosxeHue U BBIYUTaHUE 33 2
HATypaTbHBIX YUCE.
3 YMHOXEHUE U IeIeHue 37 2
HATypaJbHBIX YUCE.
1
4 | OOBIKHOBEHHBIC JPOOH. 18
3
5 | Hecatuunsie 1poowu. 48
5 [ToBTOpEHME M CUCTEMATH3AIIHS 14 1
yueOHOro Matepuara.
HUroro: 170 11
6 Knacc (mamemamuxa)
Kot — Bo KoHTpoJbHbI
Ne Tema 4acoB e paboTnI
1
1 | JlenmumocTh HATYypaJbHBIX YHCEN. 17
3
2 | OOBIKHOBEHHBIE JPOOH. 38
2
3 | OTHOLIEHUS U IPOTIOPIIUH. 28
4 PannonanbHbIe uncia U JEUCTBUA 72 4
HaJ] HUMHU.
5 [ToBTOpEHME M CUCTEMATH3AITHS 15 2

yueOHOro MaTepuara.




12

Uroro: 170
[ knacc (anzebpa)
Kot — Bo KoHTpoJbHbI
Ne Tema 4acoB e paboTnl
1 JInHeliHOe ypaBHEHUE C OTHOU 15 1
IIEPEMEHHOM.
4
2 | Llenble BeIpaKeHHUS. 50
1
3 | OyHKUHH. 12
4 CucreMbl TMHENHBIX YPABHEHHH € 19 1
JBYMSI IEPEMEHHBIMU.
5 [ToBTOpEHNE U cUCTEMATU3ALMUS 5 1
y4eOHOT0 MaTepuara.
8
Uroro: 102
8 knacc (anzebpa)
Ko — Bo | KoHTpoabHbI
Ne Tema 4acoB ¢ padornt
3
1 | PanuonanbHbIe BBIpAXKEHUS. 44
2 KBagpaTHbie KOpHH. o5 1
JleCTBUTEIbHBIC YUCTIA.
2
3 | KBampatHbie ypaBHEHHUS. 26




HOBTOpeHI/Ie H cucreMaTu3lanus

4 7
yueOHOro MaTepuarna.
7
Hroro: 102
9 knacc (anzeopa)
Ko — Bo KonTpoabHubl
Ne Tema 4acoB e padoThl
1
1 | HepaBeHctBa. 21
2
2 | KBampatuunas GyHKIHS. 32
3 DNeMEeHTbI PUKIaTHON 21 1
MaTEeMaTHUKH.
1
4 | YncnoBbIe MOCIEIOBATCIIHHOCTH. 21
5 [ToBTOpEHUE U cCUCTEMAaTU3ALUS 7 1
y4eOHOT0 MaTepuara.
6
Hroro: 102
1 Knacc (ceomempus)
Kou — BO KoHTpoabHBI
Ne Tema 4acoB e padoTe!
1 [Tpocreiimue reomerpuyeckue GUrypsl U UX 15 1
CBONCTBA.
1
2 | TpeyronbHUKH. 18




[TapamnensHbie npsiMbie. Cymma yrioB

3 15
TPEYTOJbHHUKA.
4 Oxkpyx’HOCTb U Kpyr. ['eoMmeTpuueckue 16 1
MOCTPOCHMUSI.
5 [loBTOpEHME U cucTeMaTU3alus y4eOHOro 4 1
Marepuaa.
)
Uroro: 68
8 Knacc (zeomempus)
Kou — BO KoHTpOoJabHBI
Ne Tema 4acoB e padoter
2
1 | YeThIpexyroJbHUKH. 22
1
2 | IlomoOue TpeyroiabHHUKOB. 16
2
3 | Pemenue mpsiMOyTObHBIX TPEYTOIBHUKOB. 14
4 MmuoroyronsHuku. [Imomans 10 1
MHOT'OYTOJIbHUKA.
5 [ToBTOpEHME M cCcTEeMaTH3aIUs Y4eOHOTO 5 1
Marepuarna.
7
Uroro: 68
9 knacc (2eomempus)
Koux — BO KoHTpoabHbI
Ne Tema 4aCoB e padore!




Petienre TpeyroibHUKOB.

17

[IpaBrIbHBIE MHOTOYTOJILHUKH. 10
JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH. 12
BexkTtopsl. 15
['eomeTpuueckue nmpeoopazoBaHUsL. 11
[ToBTOpEeHME 1 cUCTEMAaTHU3AIIHS YIEOHOTO 3

MaTepuara.

Hroro:

68
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