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PaGouas nmporpamma npeaHaszHavena s yqammxcs 5 — 9 knaccoB MKOY «COIL Jlucunckuit
HO».

PaGouas nmporpamma ydaeOHOTO ipeamera ,,MaTemaTuka* st 5-9-x K1accoB COOTBETCTBYET
denepanbHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIETO
oOpa3oBaHUs, YTBEpKACHHOMY 1prka3zoM MunoOpHayku Poccrnn ot 06.10.2009 Ne 373.

PazpaboTana B coorBeTcTBHHU ¢ TpeboBaHusMU DenepaabHOro ToCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIApTa OCHOBHOTO O0MIET0 00pa30BaHUs ¢ YIETOM ITIAHUPYEMBIX
pe3yIbTaTOB OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOM MTPOrpaMMBbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs HA OCHOBE ITPOTPaMMbI OCHOBHOTO O0IIIET0 00pa3oBaHMs M0 MaTeMaTuke it 5 — 9
KJIaccoB, aBTOpckoi mporpamMmel B.I'. Jlopodeera u JI.C. AranacsHa.

Paboyas nporpamma obecrnieueHa yaeOHUKaMU, YI€OHBIMU TTOCOOUSMHU, BKITIOYCHHBIMHU
B (peniepanbHBIi epeueHb y4eOHUKOB, peKOMEHI0BaHHBIX MuHnpocseienus Poccun
K HUCII0JIb30BaHUIO B 00pa30BaTeIbHOM IIPOLIEcCe B 00111€00pa30BaTENbHbIX YUPEKICHHUIX:

B.T". lopodees, U.C. lllapeirun, C.b. CyBopoBa u np. «MatemaTuka, 5S», «Marematuka, 6».
YueOHuK 11t 001meo0pa3oBaTeNbHBIX yapexaeauii — Mocka. [Ipocsemenue. 2021.

B.T". Hopodees, C.b. CyBoposa, E.A. BynumoBuu. «Anredpa,7», B.I'. lopodees, C.b.
CyBopoga, E.A. bynumoBnu. «Anrebpa,8», B.I'. lopodees, C.b. CyBopora, E.A. Byaumosuu.
«Anrebpa,9». YueObHuk mist o0eodpazoBarenbHbIX yapexaeHuit — Mocksa. [Ipocsemienmue.
2020.

JI.C. AtanacsH, B.®.byry3os, C.b.Kamomiies u ap. «I'eomerpust. 7 - 9 knaccery. YUeOHUK TSt
o0mieo0pazoBaTenbHBIX yuapexkaeHuit — Mocksa. [Ipocsemenwne. 2020.

[IpenmeTHbie paboyrie TeTpaau Ha MeYaTHONH OCHOBE.

[Iporpamma paccuntana Ha: 5 yacoB B Hejento, 170 gacoB B rox B 5-8 xiraccax u 165 gacos B 9
KJ1acce.

[Iporpammoii npexycMOTPEHO MPOBEACHUE:

KOHTPOJIbHBIX paboT — 64 (20 — maTemaruka, 30 — anredpa, 14 - reomerpust): 10 - maTemaruka 5
kiace, 10 - matemaTtuka 6 kiacc, 13 - anrebpa 7 xinace, 8 - anrebpa 8 ximace, 9 - anredpa 9
KJ1acc;

5 —reomerpus 7 kiacc , 5 —reomerpus 8 kiacc, 5 — reomerpus 9 kiacc. (B kaxaom kimacce
MIpelyCMOTPEHBI BXOIHbIE, MIOJIYTOJJOBbIE U HTOTOBbIE KOHTPOJIbHBIE PAaOOTHI).

Bo160p nanHOM MporpaMMbl 1 yueOHO-METOAMYECKOTO KOMILIEKTa OOYCIIOBIIEH C
MIPEEeMCTBEHHOCTBIO 11eJ1el 00pa3oBaHus, IOTUKON BHYTPUIIPEIMETHBIX CBS3CH, a TAKXKeE C
BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHSI YUAIINXCS, U OMUPAIOTCS Ha BEIYUCIUTENbHBIC YMEHUS
Y HaBBIKHM YYall[UXcs, IOJIyYeHHBbIE Ha ypoKax MaTeMaTHKu | — 4 ki1accoB: Ha 3HAHUU
yUYalIMMHKCSI OCHOBHBIX CBOMCTB Ha BCE JICHCTBUSI.

|. Il.laHupyemble pe3yJIbTATHI OCBOCHUSA Y4eOHOI0 NpeaMeTa

I/IsyquI/Ie MaTeMaTUKH B OCHOBHOHM IIIKOJIE Ja€T BO3MOXHOCTD O6y‘~IaIOIJ_II/IMC$I JOCTHUYb
CICAYIOIIUX PE3YJIbTATOB PA3BUTHS:

JIn4yHOCTHBIC YHHBepCAJIbHbIC Y4eOHbIe NeliCTBUS

B pamkax KOrHUTHBHOIO KOMIIOHEHTAa OyIyT chOPMUPOBAHBL:
* OCHOBBl COIHUAIBHO-KPUTHUECKOTO  MBIIUICHUS, OpUEHTAIMs B  OCOOEHHOCTSIX
COIMAJILHBIX OTHOIIICHUN ¥ B3aUMOJCHCTBHI,
B pamkax eHHOCTHOI0 U YMOIMOHAJIBLHOI0 KOMIIOHEHTOB OYIyT COPMUPOBAHBI:
* VyBaXEHHE K JIMYHOCTHU U €€ JIOCTOMHCTBY, H0OpOXKenareIbHOe OTHOIICHHE K
OKPYKAOIIUM, HETEPIUMOCTh K JIFOOBIM BHJIaM HACHUIIUS U TOTOBHOCTH MPOTHBOCTOSTH
HM;
*  MOTpPeOHOCTH B CAMOBBIPAKEHUU U CaMOpEaIN3allii, COIUATBHOM IPU3HAHUY;



MO3UTHUBHAA MOpaJibHAsA CaMOOLCHKAa U MOPAJILHBIC YYBCTBA — YYBCTBO IOpAO0CTHU IIPpHU
CJICAOBAaHHMU MOpAJIbHBIM HOpMaM, IMCPCIKUBAHUC CThL/Ia U BUHBI IIPHU UX HAPYIICHUH.

B pamkax 1eATeJIbHOCTHOTO (MOBEIEHYECKOI0) KOMIIOHEHTA OyayT COPMUPOBAHBI:

TOTOBHOCTh M CIOCOOHOCTH K BBIIOJHEHHWIO HOPM M TpeOOBaHM MIKOJBHOW >KU3HH,
IpaB U 00S3aHHOCTEH yYCHHKA;

YMEHHUE BECTU AMAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLICHWM M B3aUMHOI'O YBAKCHUS U
MPUHATHUS; YMEHHUE KOHCTPYKTUBHO pa3peniath KOH(IUKTHI;

YMEHUE CTPOUTH KU3HEHHBIEC IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUYECKUX
YCIIOBHI;

YCTOWYUBBINA MMO3HABATEIBHBIN MHTEPEC U CTAHOBIEHHE CMBICIO00pa3yromeil GyHKIuu
IIO3HABATEIBHOIO MOTHBA.

PerJIﬂTHBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—lble JaeicTBuA

BbIITyCKHHUK HayduTCs:

L[eJIeTI0IaraHuIo, BKIIOYasi MOCTAaHOBKY HOBBIX IieNiel, mpeoOpa3oBaHuE MPaKTHUUECKON
3a/1a4y B ITI03HABATENIBHYIO;

CaMOCTOSITENIBHO AHAJIW3UPOBATH YCIOBUS JIOCTH)KEHUS 1€ Ha OCHOBE Y4éTa
BBIJICJIEHHBIX YUUTEJIEM OPUEHTHPOB JIEUCTBUS B HOBOM y4eOHOM MaTepuale;
IIJIJAHUPOBATh IYyTH JOCTH)KECHUS LIEJIEH;

YCTaHaBJIMBATH LIEJIEBBIE TPUOPUTETHI;

YMETh CaMOCTOSITEIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABISATH UM;

OCYHIIECTBJIATh KOHCTATUPYIOUIUN U MPEABOCXUINAIOINN KOHTPOJIb IO PE3YNbTATy U IO
croco0y AeNCTBUA; aKTyalIbHbIN KOHTPOJIb HA YPOBHE ITPOU3BOJILHOTO BHUMAHHS;
aICKBaTHO CAMOCTOATEJIBHO OLICHUBATh NPABUIBHOCTD BBITIOJIHEHUS NEHCTBUSA U BHOCUTH
HeoO0XO/MMble KOPPEKTUBBI B MCIIOJHEHHE KaK B KOHIIE ACUCTBUS, TaK U MO XOMYy €ro
peanu3anum.

KoMMyHuKkaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBHUS

BobInycKHHUK Hay4YHUTCS:

YUUTBIBATh Pa3Hble MHEHHS M CTPEMHUTHCS K KOOPIMHAIMM Pa3JIMYHBIX ITO3UIHMH B
COTPYIHUYECTBE;

¢dopmynupoBate  COOCTBEHHOE MHEHHE ¥ IO3UIUIO, AapPryMEHTUPOBaTh W
KOOPJIMHHUPOBATH €€ C TO3UIMAMU NMapTHEPOB B COTPYAHUYECTBE ITPH BBIpaOOTKE 001IIeTo
pELIeHUs] B COBMECTHOW AEATEIHLHOCTH;

3a7aBaTh BOTPOCHI, HEOOXOJMMBIC MJIsi OpPraHU3alUN COOCTBEHHOH AEATENBHOCTH H
COTPYIHUYECTBA C MTAPTHEPOM;

OCYIIECTBIIATh B3aUMHBIM KOHTPOJIb M OKa3blBaThb B COTPYIHHYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIb;

OpPraHM30BBIBaTh W IUIAHUPOBAaTh y4eOHOE COTPYJHHYECTBO C yYHUTEIEM U
CBEpCTHUKAMH, ONpPENeNATh Hedu U (PyHKIUH y4acCTHHKOB, CIOCOOBI B3aWMOJCHCTBHS;
IUTAHUPOBATh 001IME ClIOCOObI padoTHI;

OCYIIECTBIISATh KOHTPOJIb, KOPPEKIINIO, OLIEHKY JecTBUI mapTHEPA, yMETh YOk 1aTh;
paboTath B rpynie — ycTaHaBJIMBaTh paboune OTHOWIEHHS, 3(P(PEKTUBHO COTPYIHHYATH
U CIOCOOCTBOBaTh MPOAYKTHMBHOM  KOOMEpalMM; HWHTETPUPOBATbCS B TPYMILY
CBEpPCTHUKOB M CTPOUTHb TPOJYKTUBHOE B3aMMOJICHICTBME CO CBEPCTHUKAMHU U
B3pPOCIIBIMU;

OCHOBaM KOMMYHHMKAaTHBHOH peduiekcuu;

UCIOJb30BaTh aJI€KBATHBIE SI3BIKOBBIE CpEACTBA JJIsI OTOOpaXKEHHsS CBOMX YYBCTB,
MBICJIEH, MOTUBOB U TIOTPEOHOCTEIH;

oToOpakaTh B peuH (omucaHue, 0ObsICHEHNE) COJepKaHUEe COBEPLIAEMbIX JEHCTBHIA Kak
B (hopMe rpOMKOI COLMANU3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEN pedH.

BLIHyCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

YYUTBIBATh U KOOPAMHUPOBATH OTIUYHBIE OT COOCTBEHHOM MO3UIMU APYTUX JIONEH B



COTPYJHUYECTBE;
YUUTHIBATh pa3Hble MHEHHUSI U UHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
MIOHUMATh OTHOCUTEILHOCTh MHEHH U TMOAX0/I0B K PELICHHUIO MTPOOIEMBI;

Oparb Ha ce0sf WHUIMATUBY B OPraHM3alMM COBMECTHOTO JEWCTBUS (AEI0BOE
JUAEPCTBO);

OKa3bIBaTh MOJJIEP)KKY U COJCHCTBHE TEM, OT KOTO 3aBUCUT JOCTHKEHHUE LEIU B
COBMECTHOM JCATCILHOCTH;

OCYIIECTBJISITh ~ KOMMYHUKATHBHYIO  PE(IICKCHIO KaK  OCO3HAaHHWE  OCHOBAHUM
COOCTBEHHBIX JICHCTBHIA U ISHCTBUI TapTHEDA,

B IIPOLIECCE KOMMYHUKAIMM JOCTaTOYHO TOYHO, IOCJIEA0BATENbHO U MOJHO NEpeIaBaTh
napTHEPY He0OXOAUMYIO HH(OPMAIHIO KaK OPUEHTHP /IS TIOCTPOCHUS ICHCTBHS;
BCTYNaTh B JMAJOr, a TAaKXK€ y4yacTBOBAaTb B KOJIJIEKTUBHOM OOCYXJEHUU NpoOiieM,
y4acTBOBaTb B JUCKYCCHM M  apryMEHTHpPOBaTb CBOIO  IO3MIMIO,  BIAJIETh
MOHOJIOTUYECKOW W AMaJorM4ecko  (opmamMu pedd B COOTBETCTBUU  C
IrpaMMaTUYECKUMU U CHHTAaKCUYECKUMU HOPMaMH POJIHOTO SI3bIKa;

CIIEI0BaTh MOPAJIbHO-ITUUYECKUM M ICUXOJIOTMYECKUM TpUHIMIAM OOIIeHUs |
COTPYJHHYECTBA HAa OCHOBE YBAKUTEJIBHOIO OTHOILIEHHS K MapTHEpaM, BHUMAHUS K
JIMYHOCTH JAPYroro, aIeKBaTHOI0 MEXJIMYHOCTHOTO BOCIIPUSATHUS, TOTOBHOCTH a/IEKBaTHO
pearupoBaTh Ha HYXIbl APYTUX, B YACTHOCTH OKa3bIBaTh MOMOIIb M ASMOLHUOHAIBHYIO
MOJUICPXKKY TapTHEpPaAM B Tpollecce JOCTWKEHUsS OOMmed TIeMu COBMECTHOM
NeSITeNIbHOCTH;

ycTpanBaTh dPQPEKTUBHBIC TPYNIOBBIE OOCYKIEHHUS U 00ecredynBaTh OOMEH 3HAHUSIMHU
MEeXAY YJIeHaMH TPYHIbl Ui NPUHATHS 3()(PEKTUBHBIX COBMECTHBIX PELICHUH;

B COBMECTHOW JEATENIbHOCTH 4YE€TKO (OpPMYyIMpPOBATH LIEIM TPYNIBl U MO3BOJATH €€
y4aCTHUKAM IMPOSBIISATH COOCTBEHHYIO SHEPTHIO I JOCTHKEHUS 3TUX LIETeH.

Ilo3HaBaTeIbHbIEe YHUBEPCAJIbHbIE yUeOHbIe el cTBUS

BrinyckHHMK Hay4uuTCSA:

OCHOBaM peaji3alii IPOCKTHO-MCCIIEIOBATEIbCKON I TEILHOCTH;

MIPOBOJIUTH HAOIIOJICHUE M SKCIIEPUMEHT I10JI PYKOBOJICTBOM YUUTEIIS;

OCYIIECTBIISITh PACHIMPEHHBI TOUCK HHMOpMAIIMA C KCIOJIE30BAaHHEM PECYpCOB
oubnuortexk u UHTEpHETA;

CO3/1aBaTh U NPeoOpa30BhIBATh MOJICII M CXEMBI VISl PELICHHS 3a]1ay;

OCYIIIECTBJISATH BBIOOp Hanboiee 3(h(PEKTUBHBIX CIIOCOOOB PEIICHUs 3a]1a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCJIOBHIA;

JIaBaTh ONPE/ICIICHUE TIOHATHSIM;

yCTaHaBJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBSI3H;

OCYIIECTBIISITh JIOTHUYECKYIO OIEPAlM0  YCTAHOBJICHHSI POJOBUIOBBIX OTHOIICHHIA,
OTpaHUYCHUE TTOHITHS,

0000111aTh TOHATUS — OCYIIECTBIATh JIOTHYCCKYIO OTICpAIMI0 Tepexo/ia OT BHIOBBIX
MPU3HAKOB K POJIOBOMY TOHSATHIO, OT IMOHSTHUS C MEHBIIUM OOBEMOM K TIOHSTHIO C
OOJIBIIMM 00BEMOM;

OCYILIECTBIISITh CpPaBHEHUE, CEPHUALMI0 M KIACCHU(PHKAINIO, CaMOCTOATEIbHO BBIOHpast
OCHOBAHUS U KPUTEPUU 7Sl YKa3aHHBIX JJOTUYECKUX OTIepaIlnii;

CTpPOUTH KJIAaCCHU(PHUKAIIMI0O HAa OCHOBE JUXOTOMHYECKOTO JeNieHus (Ha OCHOBE
OTpHUIAHUS);

CTPOUTH  JIOTHUECKOE pACCYXICHHE, BKIIOYAIONIEEe YCTAaHOBJICHHE MPUYMHHO-
CIIEJICTBEHHBIX CBS3€H;

OOBSCHATh SIBJICHUS, TMPOILIECCHI, CBS3M M OTHOIICHMS, BBISBIIEMBIE B XOJ€
WCCIIeIOBAHUS;

CTPYKTYpUPOBAaTh TEKCThI, BKIIOYash yYMEHHUE BBIJIENATH TJIABHOE M BTOPOCTEIEHHOE,
TJIABHYIO UJICI0 TEKCTa, BEICTPAUBATh MOCIIEI0BATENBHOCTh OMMCHIBAEMBIX COOBITHIA;



pabortath ¢ mMerapopaMu — TIOHMMATh TEPEHOCHBIH CMBICT BBIPAKCHHN, MOHUMATh U

yIoTpeOasiTh 000pOTHI pEyH, MOCTPOCHHBIE HAa CKPBITOM YIOAOOJCHUH, OOpa3HOM
CONMKEHUH CIIOB.

BLIHYCKHI/IK MMOJIYYHUT BO3MOXXHOCTb HAYYUTHCA:

CTaBUTH MPOOJIEMY, apTyMEHTUPOBATH €€ aKTyalbHOCTb;

CaMOCTOSITENILHO MPOBOJUTH HUCCIEJOBAHME HA OCHOBE NPUMEHEHUS METOJOB
HaOJIOJICHUS ¥ KCIICPUMEHTA;

BBIJIBUTATh THITIOTE3bI O CBSA3SIX M 3aKOHOMEPHOCTSX COOBITHH, MPOIIECCOB, 0OBEKTOB;
OPraHU30BbIBATh UCCIICIOBAHUE C LEIBIO TPOBEPKU TUIIOTES;

JeNaTh yMO3aKIIOYeHUsT (MHIYKTUBHOE€ M 10 AQHAJIOTHMH) W BBIBOJBI HAa OCHOBE
apryMeHTalHH.

I1. IlpeamMeTHBIE pe3yJbTAThI

BLIHyCKHI/IK HAY4YMTCHd B 5-6 xinaccax ()IJ'lﬂ HCIO0JIb30BAHUS B IIOBCETHEBHOM KU3HH U
o0ecneyeHHus BO3MOKHOCTH YCIIEeUIHOoro npoaoJIKEHUs 06p830BaHI/Iﬂ Ha 0a30BOM ypOBHe)

OmnepupoBaTh Ha 0a30BOM ypOBHE' MOHITHUSMHU: MHOKECTBO, DJIEMEHT MHOXKECTBA,
ITOJIMHOKECTBO, PUHAJIEKHOCTB;

3a/1aBaTh MHOKECTBA NIEPEUNCICHUEM UX JIEMEHTOB;

nepeceyeHue, 00beIMHEHHE, [T0IMHOKECTBO B IPOCTEUIITNX CUTYaALUSX.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX IPEAMETOB:

Yucaa

pacrmo3HaBaTh JOTUYCCKU HEKOPPCKTHBIC BBICKA3bIBAHU .

OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMU: HATypaITbHOE YHUCIIO, IIEJI0€ YHUCIIO,
0OBIKHOBEHHAS APOOb, AeCATHYHAS IPOOb, CMEIIAHHOE YHCII0, PAIMOHAIBHOE YUCIIO;
WCIIOJIb30BaTh CBOMCTBA YHCEI M TIPABHIIA IEHCTBHMA C pAllMOHAIBHBIMH YUCIAMU TIPH
BBITIOJTHCHUH BBIYUCIICHUH,

HCMOJIb30BATh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BINOJTHEHUU BEIYMCICHUN U
pelIeHUr HECIOKHBIX 3a/1a4;

BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUHM C MPABUJIAMU;
CpPaBHUBATh pallMOHAIBHBIC YHCIIA.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

OIICHUBATh PE3yJIbTAThl BEIYUCICHUM MIPU PEIICHUN MTPAKTUUYECKUX 33/1a4;
BBITIOJIHATH CPAaBHEHUE YHCEIl B PEaJIbHBIX CUTYAlIHSIX;

COCTaBIISATh YHCIIOBbIE BBIPAXKEHHUSI IIPU PEIICHUN IPAKTUUECKUX 3a/1a4 ¥ 337a4 U3
JOPYrux y4eOHBIX IPEIMETOB.

CraTuCcTHKA U Teopusi BepOSITHOCTEH

[IpencraBnsaTh qaHHBIC B BUJE TaOIHUI, AHArPaMM,
YUTaTh UH(OPMAIIUIO, TPEICTABICHHYIO B BHUJIE TaOIHIIbI, AUATPAMMBI.

TexcToBBIC 327291

Pemrate Hecio)kHBIC CIOXKETHBIE 3a]]a4K PAa3HBIX THUIIOB Ha BCE apH(PMETHUCCKUE

e CTBUS;

CTPOUTH MOJIENb YCTIOBUS 3a7auu (B BUAE TaOMUIIBI, CXEMBbI, PUCYHKA), B KOTOPOU JaHbI
3HAYEHUs IBYX U3 TPEX B3AMMOCBSI3aHHBIX BEJIMUMH, C LIEJIBIO IIOMCKA PELIEHNUS 3a/1a4H;
OCYILIECTBISITH CIIOCO0 MOMCKA PELISHHS 3a/1a4H, B KOTOPOM PaCCyXJACHUE CTPOUTCS OT
yCIoBUS K TpeOOBAHUIO MIIM OT TPeOOBAHUS K YCIOBHIO;

COCTaBJIATH IUJIaH PELICHUS 3a1a4U;

BBLJICIIATH JTAlbl PELICHUS 3a/1a4H;

WHTEPIPETUPOBATH BHIUYMCIUTENIBHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh IIOJYYEHHOE
pELIeHHE 3a/1a4u;

3HATh pa3Hyuue CKOPOCTel 00BEKTa B CTOSUYEH BOJIE, MPOTUB TEUSHHS U MO0 TCUSCHHUIO
peKu;

! 3neck u nanee — pacno3HaBaTh KOHKPETHbIE IIPUMEPHI OOLIMX IOHATHH 110 XapaKTEPHbIM IPU3HAKAM, BBIIOIHATh
JICUCTBUS B COOTBETCTBUH C ONPE/ICICHUEM U IPOCTEHIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH IIPUMEPAMHU
0o0II1E ITIOHATHUS.



* pelarh 3aa4M Ha HAX0K/IEHUE YaCTU YKcia U Yhcia 10 €ro 4acTu;

* pemarth 3a/1a4M pa3HbIX THUIOB (Ha pa0doOTy, HAa NOKYIIKU, HA IBU)KEHHUE), CBS3bIBAIOIINX
TPU BEJINYMHBI, BBIACIATH 3TH BEIMYMHBI U OTHOLIEHUS MEKy HUMU;

*  HaxOJUTh IPOLEHT OT YUCIIA, YUCJIO 10 MPOLEHTY OT HETO, HAXOJUTh IPOLIEHTHOE
OTHOIIEHHE JBYX YNCEN, HAXOIUTh MPOLIEHTHOE CHUKEHUE UIIU IPOLICHTHOE MTOBBIILIEHUE
BEJIMYMHBI;

*  pelaTh HECJIO0XKHbIE JJIOTUUECKUE 3a]]aul METO/I0OM PacCyKACHUH.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeJIMeTOB:

*  BBIBUIaTh I'MIIOTE3bI O BO3MOKHBIX IIPEJIEIbHBIX 3HAUEHUSAX HCKOMBIX BEJIMUMH B 33]a4e

(nenatb NPUKUIKY)
Harasanast reomerpust
I'eomeTrpuueckue purypsi

* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMU: (pUrypa, TOUKaA, OTPE30K, MpsMas, JIyd,
JIOMaHasl, yroJl, MHOIOyrOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPIMOYTOJIbHUK U
KBaJIpaT, OKPYXHOCTb U KpYT, IPSMOYTOJIbHBIN Napajuienenunesn, kyo, map. M3o6paxaTth
n3y4aeMble GUTYpbI OT PYKU U C TIOMOILBIO IUHEHKH U LIUPKYJIS.

B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX MPeIMeTOB:
*  pemarh NPaKTUYECKHE 3a/1a4M C IPUMEHEHHEM MTPOCTEHIINX CBOUCTB (PUTYD.
N3mepenus n BbIYUCIEHUS

*  BBINOJIHATH U3MEPEHHE JUIUH, PACCTOSHUMI, BETUYHH YIJIOB, C IOMOIIIbIO HHCTPYMEHTOB
JUIS U3MEPEHUN JJIUH U YTJIOB;

*  BBIYHUCIATH IUIONIAIU IPSIMOYTOJILHUKOB.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

*  BBIYHUCIIATH PACCTOSHUS HA MECTHOCTU B CTaHJAPTHBIX CUTYALIUSX, TUTOIIAIN
IPSIMOYT OJIbHUKOB;

*  BBINOJIHATH IPOCTEHIINE TOCTPOECHUS U U3MEPEHUS] HA MECTHOCTH, HEOOXOIUMBIE B
peanbHOM KU3HHU.

HcTropust MaTeMaTHKH

*  ONMCHIBATh OTJEIbHBIC BBIJAIOIINECS PE3YIbTAThl, IOIY4YE€HHBIE B XO/1€ Pa3BUTHUS
MaTEMATUKU KaK HayKH;

*  3HaTh NPUMEPbl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMUPHOU UCTOPHUEH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS B 5-6 Ki1accax (115 odecnevyeHust
BO3MOSKHOCTH YCIIEHIHOTO MPO0JIZKeHUs1 00pa3oBaHMsi HA 0a30BOM M yIJ1yOJI€HHOM
YPOBHSIX)

DJiIeMeHTBhI TEOPHHU MHOKECTB U MAaTeMATH4Y€eCKOM JTOTUKH

*  OmnepupoBaTh’ MOHATHAMH: MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA, DJIIEMEHT
MHO>KECTBa, TyCTOE, KOHEYHOE 1 OECKOHEYHOE MHOXKECTBO, TIOJIMHOKECTBO,
MPUHAJICKHOCTb,

*  ONpelneNsITh NPUHAATIC)KHOCTh JIEMEHTa MHOYKECTBY, 00bETUHEHUIO U MIEPECEUCHUTO
MHOYECTB; 331aBaTh MHO>KECTBO C MOMOIIIbIO IEPEUHUCIIECHUS 3JIEMEHTOB, CIIOBECHOTO
OITMCaHUS.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

*  Ppacro3HaBaTh JOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHMS;

*  CTPOUTH LIETIOYKH YMO3AKIIOUYEHU Ha OCHOBE UCIOJIb30BaHUs TPaBUJI JIOTUKH.
Yucaa

*  OnepupoBarh NOHATUSIMH: HATYPAIbHOE YHUCIIO0, MHOKECTBO HATYpaJIbHBIX YHCEI, LIET0E
YHCII0, MHOYKECTBO I[EJIBIX YHCEN, OOBIKHOBEHHAs APOOb, NecsTHUHAs ApoOb, CMEIIaHHOE
YHUCJIO, PAIMOHAILHOE YU CIIO, MHOKECTBO PAllMOHAIIbHBIX YHCEN, TeOMETpHUYecKas
HWHTEpIpeTals HaTypaJIbHbIX, LENbIX, PAllUOHAIbHBIX;

* [OHUMAaTh U OOBSACHATH CMBICT TIO3UIIMOHHOMW 3aMUCU HATYpaIbHOTO YMCIA;

2 3,I[€CI> " [aJIe€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb IMMOACHATH €0 CMbBICII, YMCTb UCIIOJIb30BATh IIOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[GHHfI, JA0Ka3aTeJIbCTB, pCHICHUH 3a/1a4.



BBITIOJIHATH BEIYUCIICHHUS, B TOM YHCIIE€ C UCIOJIb30BAaHUEM TPUEMOB PALIMOHATBHBIX
BBIYHCIICHUH, 000CHOBBIBATH AJITOPUTMBI BEITIOJTHEHMSI ICHCTBUI;

WCIIOJIb30BaTh NMPU3HAKHU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl 1 ipou3BeeHUS
YyCell IPH BBITIOJHEHUH BBIYMCIICHUN U PEIICHUH 3a7a4, 000CHOBBIBATh MPU3HAKH
JICIIMMOCTH;

BBITIOJIHATH OKPYTJIEHUE PAllMOHATBHBIX YHCEII C 33JaHHON TOYHOCTBIO;

YIOPSAIOYMBATH YUCIIA, 3alTMCAHHBIC B BUI€ OOBIKHOBEHHBIX U JECATUYHBIX APOOEii;
Haxoautb HOJI u HOK uwrcen u ucnoinb30BaTh UX MpH PEIICHUU 33/1a;.

OTNIEPUPOBATH MOHATHEM MOJYJIb YUCIIA, TEOMETPUYECKAs UHTEPIIPETAIUS MOyl YUCTIa.

B noBceqHEeBHOM KM3HH U IPpH H3YYCHUH NPYI'UX NMPEeaAMETOB:

MIPUMEHSTH NPaBUIA MPUOIMXKEHHBIX BBIUUCICHUM MTPU PEIIEHUH TPAKTUUYECKUX 3a7a4 U
pELIeHNH 3a]a4 JPYTUX y4eOHbIX IIPEIMETOB;

BBITIOJIHATh CPABHEHUE PE3YJIbTATOB BBIYMCIICHUM NPU PEIICHUH MPAKTUYECKUX 3a1a4, B
TOM UHCJI€ MPUOIMKEHHBIX BBIYUCIICHUH;

COCTAaBJIATh YMCIIOBBIE BBIPAKEHUSI U OLICHUBATh UX 3HAYEHUS IIPU PELLICHUH
MPaKTUYECKUX 3a7a4 U 33Ja4 U3 IPYTUX y4eOHBIX IPEIMETOB.

YPaBHeHI/Iﬂ U HEPABCHCTBA

OnepupoBaTh MOHIATHSAMU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHUE, KOPCHB
ypaBHEHUS, PEIICHUE YPaBHEHUSI, YUCIIOBOE HEPABEHCTBO.

CraTuCTHKA U TeopHusi BepOSITHOCTEl

OHepI/IpOBaTI) MOHSITUSIMH: CTOJIOYATHIE U KpPYTOBBIC IarpaMMBbl, Ta6J'II/II_[I)I JaHHBIX,
cpenHee apuMeTHIECKOe,

M3BJIEKaTh, MH(POpPMAIIKIO, IPEJCTABICHHYIO B TAOMUIIaX, HA UarpaMmax;
COCTAaBJIATH Ta6J'II/II_[I)I, CTPOUTH AUArpaMMbl Ha OCHOBC JaHHBIX.

B noBcegHeBHOI KU3HM U NP U3YYEeHUH APYTUX MPeIMeTOB:

W3BJIEKATh, MHTEPIPETHPOBATH U TPEoOPa30BhIBATh MHPOPMAIIHIO, MPECTABICHHYIO B
Ta0IMIaX U HA JUarpaMMax, OTPaKarolyr0 CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX
MPOLECCOB U SIBJICHUI.

TekcToBBIC 3a1a4H

Pemrate mpocThie U CIOXKHBIE 33/1a49H Pa3HBIX THIIOB, & TAKXKE 3a/1a4H MOBBIIIICHHON
TPYIHOCTH;

WCIIOJIb30BaTh Pa3HbIC KPATKHE 3aIMCH KaK MOJICIH TEKCTOB CIIOKHBIX 3214 TSt
MOCTPOCHHSI IOMCKOBOM CXEMBI U PEIICHUS 33134,

3HATh ¥ MPUMEHSATH 00a criocoba Mmowcka pemeHus 3a1a4 (0T TpeOOBaHUs K YCIOBUIO U
OT YCJIOBHS K TPEOOBAHMIO);

MOJICIIMPOBATH PACCYKICHHS ITPH MOUCKE PEHICHHUS 33124 C TOMOIIBIO Tpad-CXEMBbI;
BBIJICIISITh ATAIbI PEIICHUSI 33]1aUd M COJIEPIKAHHUE KaXKIOTO ITarla;

MHTEPIPETUPOBATh BEIUUCIIUTEIILHBIC PE3YJIbTAThI B 3a/1a4€, UCCIICIOBATh TOJIYYCHHOEC
pelleHUE 3a/1a9u;

aHAJIM3UPOBATh BCEBO3MOIKHBIC CUTYAI[MH B3aUMHOTO PACIIOJIOKECHHUS JIBYX 00BEKTOB U
WU3MEHEHHE UX XapaKTEPUCTUK NIPU COBMECTHOM JIBXKEHHHU (CKOPOCTh, BPEMS,
paccTosiHKE) MPU PEIICHUH 3a/]1a4 Ha JIBUYKCHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B
MPOTHUBOMOJIOKHBIX HATIPABIECHUSX;

HCCIIeI0OBATh BCEBO3MOKHBIE CUTYAIlMU TIPU PEIICHUH 3a/1a4 Ha JBUKEHUE TI0 PEKE,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

pemarh pa3HooOpa3HbIE 3a7aUu «HA YaCTH,

pemath 1 000CHOBBIBATh CBOE PEIlIEHHUE 33134 (BBIACTSATH MAaTEMaTHUECKYIO0 OCHOBY) Ha
HaX0XJICHHUE YacTH YHCIIa ¥ YKCIa M0 ero YaCTH Ha OCHOBE KOHKPETHOTO CMbICHa APOOU;
OCO3HABaTh U OOBSICHATH HICHTUYHOCTH 33/1a4 Pa3HBIX TUIIOB, CBSA3BIBAIOIINX TPU
BEITUYMHEI (Ha pabOoTy, Ha MOKYIIKH, Ha JBUKCHIE); BBIICISTH 3T BEIMUYUHBI U
OTHOIICHUS MEXIy HUMH, TPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYHPOBAThH
coOCTBEHHBIE 3a/I1a4H YKa3aHHBIX THIIOB.

B noBcegHeBHOI KU3HM U NIPH U3YyYeHHUH JAPYTUX NPeIMeTOB:

BBLICIATH IPU PELICHUH 3a/1a4 XapaKTEPUCTUKNA PACCMAaTPUBAEMOM B 3a71a4€ CUTYALIUH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPBIX a0CTParupoOBaINCh), KOHCTPYUPOBATH HOBBIC



CUTYaIlMH C YYETOM ITHX XapaKTEPUCTHUK, B YACTHOCTH, IIPH PELICHUH 3a]1a4 Ha
KOHLIEHTPALIMHU, YYUTHIBATh IUIOTHOCTh BEIIECTBA;
* peuarb U KOHCTPYHPOBATh 33a4d HA OCHOBE PACCMOTPEHHUS pEAJIbHBIX CUTYAlHil, B
KOTOPBIX HE TpeOyeTCsl TOUHBII BHIYMCIUTENbHBINA Pe3yIIbTaT;
e peulaTh 33Ja4U Ha JBUKEHUE 110 PEKE, pacCMaTpHUBasi pa3Hble CUCTEMBI OTCUETA.
Harasgnast reomerpust
I'eomeTrpuueckue purypsi
» M3BnekaTh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HHOOPMAIIHIO O TEOMETPUIECKUX
¢burypax, npeacTaBICHHYIO Ha YePTEXKax;
*  u300paXkaTh M3ydaemMbie GUTYPHI OT PYKH M C TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenusi u BbIYUCICHUS
*  BBINOJIHATH U3MEPEHUE JUIUH, PACCTOSHU, BEIMYMH YIJIOB, C IOMOILbIO HHCTPYMEHTOB
JUIS U3MEPEHUN JJIUH U YIJIOB;
*  BBIYMCIATH IUIOLIA/IM IPSIMOYTOJIbHUKOB, KBaJIpaTOB, 00BEMBI IPSIMOYT'OJIbHBIX
napajuiesienune10B, Kyoos.
B noBcegHeBHOM KU3HM ¥ NIPH U3YYEeHUH APYTUX NPeMeETOB:
*  BBIYHUCIIATH PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYALIUSX, IUIOMAN YIaCTKOB
MPSIMOYTOJIbHOM (hOpMBI, 00bEMBI KOMHAT;
*  BBINOJIHATH IPOCTEHIINE TOCTPOEHHUSI HA MECTHOCTH, HEOOXOUMbIE B peaibHON KU3HU;
*  OLEHUBATh pa3Mephl peasibHbIX 00BEKTOB OKPYKAIOLIET0 MUPA.
HcTropust MaTreMaTUKH
* XapakTepu3oBaTh BKJIa/l BbIIAIOLIUXCA MaTEMAaTUKOB B Pa3BUTHE MATEMAaTUKU U UHBIX
Hay4yHBIX oOnacTel.

BbinmyckHUK Hay4yuTcs B 7-9 kiaccax (/151 HCNOJIb30BAHMS B IOBCEIHEBHOM KU3HU U
o0ecrieyeHns1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0/LKeHUsI 00pa30BaHUsA HA 02a30BOM YPOBHeE)

JJieMeHTbI TEOPHUHA MHOKECTB M MaTeMATH4Y€eCKOM JIOTUKH
*  OmnepupoBath Ha 0230BOM YpOBHE® MOHATUAMU: MHOKECTBO, SJICMEHT MHOKECTBA,
MOJIMHOKECTBO, TPUHAJIC)KHOCTH;
*  3a/1aBaTh MHO>KECTBA MEPEUUCICHUEM UX JIIEMEHTOB;
*  HAXOIUTh MEpPECeUCHHE, 00bEIUHECHHE, TOJMHOKECTBO B IIPOCTEHIITNX CUTYAITUAX;
* omepupoBaTh Ha Oa30BOM YPOBHE MOHATHSAMU: OTIPEICIICHUE, aKCHOMa, TEOpEeMa,
JIOKa3aTeIbCTBO;
*  [IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JJIsl IOATBEPKACHUS CBOMX BBICKA3bIBAHMIA.
B noBceHeBHOM KU3HU U NIPU U3YyYE€HUM APYTUX MPeAMETOB:
*  HCIOJIb30BaTh I'papruecKoe MpeaCTaBICHUE MHOKECTB JIJIsl OTTMCAHUS PEATbHBIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 IPYrUX y4eOHBIX MPEAMETOB.
Yucaa
* OmnepupoBaTh Ha 0230BOM YpOBHE MOHITUSIMHU: HaTypallbHOE YUCJIO, I[EJI0€ YUCIIO,
0OBIKHOBEHHAs APOOb, eCATUYHAS IPOOb, CMEIIaHHas APOOb, pallMOHAJILHOE YHCIIO,
apuMETUYECKUIA KBaJIPaTHBIM KOPCHb;
*  HCHOJIb30BaTh CBOMCTBA YMCEJ U MpaBUjIa ACHCTBUI NPHU BBINIOJIHEHUU BBIYUCICHUN;
*  HCIOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 3, 5, 9, 10 npu BBINOJHEHUN BBIYUCICHUN U
pEeLIEHUN HECIOKHBIX 3a7a4;
*  BBINOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCENl B COOTBETCTBUU C IPABUIIAMM;
OIIEHMBATh 3HAYEHHE KBAJPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOT0 YHUCIIa;
*  pacrno3HaBaTh PalMOHAJIbHBIE U UPPALMOHAIBHBIC YUCIIA;
*  CpaBHHUBAThH YHUCIA.
B noBceHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMeETOB:
*  OLICHUBATh PE3YJIbTaThl BEIYMCICHUM MPU PEIICHUH MPAKTUYECKUX 3a/1a4;
*  BBINOJIHATH CPABHEHUE YMCEN B PEATIbHBIX CUTYAIUsX;

% 3eck u nanee — pacno3HaBATh KOHKPETHBIE IPUMEpPHI OOLIMX HOHATHI MO XapPaKTEPHBIM HPU3HAKAM, BBIIOIHATE
JICUCTBUS B COOTBETCTBUH C ONPE/CICHUEM U MPOCTEHIINMU CBOMNCTBAMU TOHATHIA, KOHKPETU3UPOBATH IPHUMEPAMHU
0o0II1E ITIOHATHUS.



COCTAaBJIATh YMCIIOBBIE BBIPAYKECHHUS IIPU PEILICHUH NTPAKTUYECKUX 3a1a4 U 3a]1a4 U3
JIPYruX y4eOHBIX MPEIMETOB.

To:KaecTBeHHbIE npeoﬁpamBaHnﬂ

BbInosiHATE HECII0)KHbIE TPpeoOpa30BaHus /1Sl BBIUMCIICHNS 3HAUEHUI YHCIIOBbIX
BBIPAXKEHUH, COJIEPKAILNX CTEIICHU C HATYPAJIBHBIM I10KA3aTEJIEM, CTEIICHH C LIEJIbIM
OTPULIATEIILHBIM [T0KA3aTENIEM;

BBIIIOJIHATH HECJIOKHBIE TPE00pa30BaHMs LIEIbIX BbIPAXKEHUN: PACKPbIBATh CKOOKH,
IIPUBOJIUTH MOJJOOHBIE CaraeMsie;

WCTIOJIB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXEHHUS (KBapaT CyMMBI, KBaJ[paT
Pa3HOCTHU, PA3HOCTH KBAIPATOB) /ISl YIIPOIICHUS BEIYMCICHUM 3HAYCHHU I BBIPAKCHUH;
BBITIOJIHATH HECJIOKHBIE IPE0OPa30BaHUsI IPOOHO-TUHENHBIX BHIPAKEHUHN U BbIPaYKEHUIN
C KBaJpaTHBIMH KOPHSIMH.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYI'UX IIPEIAMETOB:

IMIOHUMATBh CMBICJI 3aIllMCU YHCJIa B CTAHAAPTHOM BHU/JIEC;
OIICpUPpOBATH HA 0a3oBOM YPOBHEC MOHATHEM «CTaHAAPTHAA 3aIlIMCh YUCIIay.

YPaBHeHHﬂ U HEPABCHCTBA

OnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSIMU: PABEHCTBO, UNCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHMUSI, PEIICHUE YPABHEHUS, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

MIPOBEPSTH CIPABEAJINBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB;

penaTh JIMHENHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAIINECS K IMHEHHBIM;
peniaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPaBHEHH, HEPABEHCTB;

MIPOBEPSATH, SIBJISETCS JIU TaHHOE YHCIIO pElIeHHEM ypaBHEHUS (HEpaBEHCTBA);

pelaTh KBajpaTHble ypaBHEHUS 10 (opMylie KOpHEN KBaIpaTHOTO ypaBHEHUS;
n300pakaTh pEIIEHUs] HEPABEHCTB M X CUCTEM Ha YMCIIOBOM MPSIMOH.

B noBcegHeBHOI KU3HM U NP U3YYEeHUH APYTUX NPeIMETOB:

COCTaBIIATh U pelIaTh JUHEHHbIEC YpaBHEHUSI IPU PELICHUH 3a/1a4, BOSHUKAIOIINX B
IPYrux y4eOHbIX IpeaMeTax.

D yHKUUHA

HaxonuTh 3HaueHne QPyHKINU 1O 3aJaHHOMY 3HAUYCHHIO apTyMEHTa;

HAXOJIUTh 3HAUCHHUE apTryMEHTa M0 33JJAHHOMY 3HAUCHHIO (QYHKIIMH B HECJIOKHBIX
CUTYallUsX;

OTIPENICNIATH TIOJI0KEHHUE TOUKH I10 €€ KOOPIUHATaM, KOOPAMHATHI TOYKH I10 €€
MOJIOKEHHUIO Ha KOOPJMHATHOW TUIOCKOCTH;

1o rpauKy HaXOJAUTh 00JIACTh OTPEACTICHHS, MHOKECTBO 3HAYCHUH, HYJTU (YHKIIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKHA BO3PACTAHHS U YOBIBAHUS, HAUOOJIbIIICE U
HaMMCHBIIICE 3HAYCHUS (PYHKITUH,

CTPOUTH rpaUK JIMHEUHON QYHKIUU;

MIPOBEPATH, SBJISICTCS JIU NaHHBIH rpaduk rpadukoM 3aqaHHON QyHKIMK (JIMHEHHOM,
KBaJ[paTUYHO, 00paTHOM MPOTIOPIUOHATIBHOCTH);

OTIPENIENATh PUOIMKCHHBIC 3HAUCHUS KOOPIMHAT TOUKH IepecedeHus rpadukoB

(b yHKIHIA;

oTepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMU: MOCIIEOBATENFHOCTD, apu(MeTHUYECKAS
Mporpeccusi, TeOMeTpruYecKast IporPeCcCHs;

peuiaTh 3a/1a4 Ha MPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HEMOCPECTBEHHBIM MOJICUeTOM 0e3 MpuMeHeHHs (HOPMYIL.

B noBcegHeBHOM KU3HM M NIPH U3YyYeHUH JPYTUX NPEIMETOB:

UCIOJIb30BaTh TpapUKH PeaabHbIX MPOLIECCOB U 3aBUCUMOCTEH IS OTIpe/IeIeHUs NX
CBOMCTB (HanOOJIbIINE U HAUMEHbBIIINE 3HAUYSHHS, IPOMEKYTKH BO3PACTaHUS U
yObIBaHUS, 00JIACTH MOJOKHUTEIBHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.11.);
MCIOJb30BaTh CBOWCTBA TMHEWHON (DYHKLIUU U €€ TpaduK MpH peleHHH 3aa4 13
JPYruX y4eOHBIX MPEIMETOB.

CraTncTHKa M TEOpHUsi BEPOATHOCTEH

NMeTs ipenicTaBieHne 0 CTAaTUCTHYECKUX XapaKTePUCTUKAX, BEPOSITHOCTH CIy4aitHOTO
COOBITHSI, KOMOMHATOPHBIX 33]la4aXx;



*  pemarb MpoCTeHIre KOMOMHATOPHBIE 33Ja4d METOIOM MIPSIMOTO M OPraHU30BAaHHOTO
nepebopa;

* TPEICTaBJIATH JaHHBIC B BUJE TAOJHII, AUarpamMmm, rpaduKoB;

* yuTaTh HH(POPMAIHIO, TPEICTABICHHYIO B BIJIE TAOIUIIbI, IMAarpaMMBbl, rpaduka;

*  ONpEAesATh OCHOBHBIE CTATHCTUYECKHUE XapAKTEPUCTUKU YHCIOBBIX HA0OOPOB;

*  OIICHMBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CITydasx;

*  HMETb IIPEJICTABICHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBJICHUSX.

B noBceHeBHO¥ KM3HU M PU U3YYE€HHUH JPYIUX NPeAMEeTOB:

*  OIICHMBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Iepedopa;

*  UMETh MPEJCTABICHHUE O POJH MPAKTHUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

* CpaBHHBATh OCHOBHBIC CTATHCTHYECKUE XapAKTEPUCTHKH, MOJIyICHHBIC B TIPOIIECCE
peleHus MPUKIIAIHON 3a/1a41, H3yYCHUS PEATBHOTO SIBIICHHS,

*  OIICHMBATh BEPOATHOCTH PEAbHBIX COOBITHI M SBJICHUN B HECTIOKHBIX CUTYAIIUAX.

TekcToBble 3a1a4un

* Pemare HecOXKHBIE CIOKETHBIE 33]]a4l Pa3HBIX TUIIOB HA BCE apH(PMETHIECKIE
JICHCTBHUS,

*  CTPOUTH MOJIEJb YCIIOBUS 3aJ1aui (B BUJE TaOJIUIIbI, CXEMBbI, PUCYHKA WJIM YPAaBHEHUS), B
KOTOPOH JTaHBl 3HAYEHUS JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C [EJIBIO TTONCKA
pelIeHus 3a/1a4H;

*  OCYUIECTBJIATH CIIOCOO MOMCKA PelIeHus 3a]jaui, B KOTOPOM PacCyKJEHHE CTPOUTCS OT
YCIIOBHUS K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

*  COCTaBJIATH IJIaH pEIICHUs 3a/1a4H;

*  BBIICNATH ATAIBl PEIICHHUS 331a4H;

*  HHTEpHPETUPOBATH BHIUMCIUTEIbHBIE PE3YIbTATHI B 33Jjaue, UCCIEI0BATh MOJTyY€HHOE
pelleHue 3a/1auu;

*  3HaTh pa3IM4yUe CKOPOCTEH 0ObEKTa B CTOSIUEH BOJE, IPOTUB TEYEHUS U MO TEUEHUIO
peKy;

* pewaTh 3aJaud Ha HaXOKJCHHE YaCTH YKMCIIa M YHUCIIA [0 €r0 YacTH;

* pewarh 3aJa4d pa3HbIX TUIIOB (Ha paboTy, HA MOKYIIKH, Ha IBUXKEHHUE), CBA3BIBAIOIINX
TPU BEJIUUYMHBI, BBIIEIATH 3TH BETMUMHBI U OTHOIIEHUS MEXly HUMH;

*  HaXOJUTh MPOLEHT OT YKCJIa, YUCIIO IO IPOLIEHTY OT HEro, HaXOAUTh IPOLIEHTHOE
CHMIKEHHE WJIM IPOLICHTHOE MOBBIILIEHUE BEIUYHHBI,

*  pelaTh HECJIOKHBIE JJIOTHYECKUE 3a7]a4ll METOJIOM PACCYKICHUH.

B noBceqHeBHOM KM3HHM M IIPU M3yYEeHHUH JPYTrUX NPeAMETOB:

*  BBIJIBUI'aTh TMIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAUEHUSIX UCKOMBIX B 33/1a4€ BEJIMYUH

(menaTh MPUKHUIIKY).
I'eomerpuyeckne Gpurypsl

*  OnepupoBaTb Ha 6a30BOM YpOBHE NOHATHAMH F'€OMETPHUECKUX DUTYD;

*  U3BJEKaTh UH(OPMALIUIO O TEOMETPUYECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTeKax B
SIBHOM BHJIE;

*  IPUMEHSATH JUIA PELICHUs 3aJau TeoMeTpuyeckre (hakThl, €ClIM YCIOBUS UX IPUMEHEHUS
3aJjaHbl B IBHOH (opme;

* pewaTh 3aJaud Ha HAXOKJEHHE TeOMETPUUYECKUX BEJIMYMH MO 00pasliaM Hiu
JITOPUTMaM.

B noBceqHeBHOM KM3HM M IPU U3YYE€HHMH IPYTUX NPeAMeTOB:

*  HUCMOJb30BaTh CBOMCTBA FEOMETPUUECKUX (HUTYP I PELICHUS THIOBBIX 3a/1a4,

BO3HUKAIOIINX B CUTYAIMIX MTOBCEAHEBHOM XKU3HU, 33]]a4 PAKTUUYECKOTO COJIEPKaHMSL.
OTtHowmeHnst

*  OnepupoBaTb Ha 6a30BOM ypOBHE NOHSATHIMH: PABEHCTBO (DUTYp, paBHBIE (QUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapaUIEIbHOCTD MPSIMBIX, IEPIEHIUKYISIPHOCTD MPSMBIX,
YTJIBI MEXKAY MPSIMBIMU, NIEPIEHAUKYIISAP, HAKIOHHAS, TPOSKITHSL.

B noBceHeBHO¥ KM3HM M IPU U3YYE€HHUH JPYIUX NPeAMETOB:

*  UCMOJb30BATh OTHOUICHHUS JJIsl pEIIEHUs MPOCTEHITNX 33124, BOSHUKAIOIINX B pealbHOU
KHU3HU.

H3mepenusi M BHIYHCICHHSA



*  BbInonHATH U3MEpPEHUE JUIMH, PACCTOSHUI, BETUYMH YIJIOB, C [IOMOIIBIO HHCTPYMEHTOB
JUIS U3MEPEHUN JJIMH U YIJIOB;

*  TpUMEHATH (POopMYIIBI IEpUMETpa, IJIOMIAIN U 00beMa, IJIOIAIH TOBEPXHOCTH
OT/I€IIbHBIX MHOTOI'PAaHHUKOB IIPY BBIUMCIIEHUSIX, KOTJ]a BCE JaHHbIE HMEIOTCS B
yCIIOBUU;

* mpuMeHsTh Teopemy [Inudaropa, 6a30Bbie TPUTOHOMETPUUYECKHE COOTHOIICHUS JUIS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, IUTOIIAACH B MPOCTEHUIINX CITydasX.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeJIMeTOB:

*  BBIYMUCIIATH PACCTOSHUS HA MECTHOCTHU B CTaHJAPTHBIX CUTYaLMSIX, IUIOIIAIU B
MIPOCTENIINX CIIydasixX, IPUMEHATH GOPMYJIbl B IPOCTEUIINX CUTYAIUSIX B IOBCEAHEBHOM
AKU3HU.

I'eomeTpuyeckne nocTpoeHus
* HM3oOpaxaTh TUNOBBIE MJIOCKUE PUTYPHI U (PUTYPBI B TPOCTPAHCTBE OT PYKU U C
MTOMOIIBIO HHCTPYMEHTOB.

B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH JPYTUX NPeIMeTOB:

*  BBINOJIHATH IPOCTEHIINE IOCTPOEHUSI HA MECTHOCTH, HEOOXOUMbIE B pealbHON KU3HU.
I'eomeTpuyeckue npeodpasoBanus

* Crpouth Qurypy, CHMMETPUUYHYIO JaHHOW (UType OTHOCUTENHLHO OCH U TOUKH.
B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

* pacrno3HaBaTh JBHKEHUE 0OBEKTOB B OKPYKAIOIIEM MUPE;

* pacrno3HaBaThb CHMMETPHYHBIE (PUTYPBI B OKPYXKAIOIIIEM MHpE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHUCII0, KOOPAUHATHI Ha MJIOCKOCTH;

*  ONpeAessTh NPUOINKEHHO KOOPAUHATHI TOUKH 10 €€ U300paKeHUI0 Ha KOOPAMHATHON
IIJIOCKOCTH.

B noBcegHEeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:

*  HCIOJB30BaTh BEKTOPBI I PEIICHUS IPOCTEHIINX 3a/1a4 HAa ONPEIECIICHUE CKOPOCTH

OTHOCHUTEIIBHOTO JIBHKEHUS.
HcTropust MmaTeMaTUKH

*  OnuceIBaTh OTACIBHBIEC BBIIAIOIIHUECS PE3YIbTATHI, IIOJYYCHHBIE B XOI€ Pa3BUTHUSA
MaTE€MaTUKU KaK HAYKH;

*  3HaThb IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTCUYECTBEHHON 1
BCEMUPHOU UCTOPHUEH;

* IIOHUMAaTh POJIb MAaTEMAaTUKU B pa3BuTHH Poccuu.

Metoabl MAaTEMaTHKH

*  BpiOupare noaxo Amui U3y4eHHbIH METOJ JUTsl peLICHUs U3YYEHHbBIX THUIIOB
MaTeMaTUYECKUX 3a1a4;

* I[IPUBOJUTH NIPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEN
JNEUCTBUTEIBHOCTH U IIPOM3BEIEHUSAX UCKYCCTBA.

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCA B 7-9 Kiaccax /s o0ecrnieyeHust
BO3MOKHOCTH YCIICIIIHOTO NMPOJOJIKeHUsI 00pa30BaHusl Ha 0230BOM H yIJ1y0JICHHOM
YPOBHSIX

J1eMeHTBI TCOPHU MHOXKECTB U MaTeMaTH4eCKOi JOrHKHI

° Ol'IepI/IpOBaTb4 IMOHATHUAMU: OIIPECACIICHUEC, TEOPEMA, AKCUOMA, MHOXKECTBO,
XapaKTCPUCTUKU MHOXKECTBA, 3JICMCHT MHOXKECTBA, ITYyCTOC, KOHCYHOC U OCCKOHEUHOE
MHOKCCTBO, IOAMHOXKECTBO, IPUHAMJIIC)KHOCTD, BKIIFOYCHUC, PABCHCTBO MHOKCCTB,

° 1/1306pa>1<aTL MHOXKECTBA U OTHOIICHUC MHOKECTB C IIOMOIIBIO KPYT'OB Sﬁﬂepa;

¢ OoHIpCAcCNIATh MPUHAIICIKHOCTE 3JICMCHTA MHOKCCTBY, O6’B€I{I/IH6HI/IIO " NCPECCUCHUTO
MHOXKCCTB,

¢ 3aJaBaTb MHOXCECTBO C IMIOMOLIbBIO MIEPCUNUCIICHUA 3JICMCHTOB, CJIOBECCHOI'O OITMCAHUA;

4 3,I[€CI> " [aJIe€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb IMMOACHATH €0 CMbBICII, YMCTb UCIIOJIb30BATh IIOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[GHHfI, JA0Ka3aTeJIbCTB, pCHICHUH 3a/1a4.



OTNIEPUPOBATH MOHATUSIMHU: BbICKA3bIBAHUE, UCTUHHOCTH U JIOXKHOCTh BHICKa3bIBAHMUS,
OTpPUIIAHHE BHICKA3bIBAHUM, OTIEpAIIUK HaJl BHICKA3bIBAHUSAMMU: U, UJTH, HE, YCIIOBHBIC
BBICKa3bIBaHUS (MMILTUKALINH);

CTPOUTDH BBHICKA3bIBAHUS, OTPUIIAHHS BBICKA3bIBAHHM.

B noBceqHeBHOM KM3HH H IPpH H3YYCHUH NPYI'UX MPpEeaAMETOB:

Yucaa

CTPOUTH LICIIOYKHU yM03aKJIIO‘IeHHI>'I Ha OCHOBC HUCIIOJIb30BAHUA ITPABUJI JIOTUKU,
HCII0JIb30BAaTh MHOXKECTBA, OIICpaliiui ¢ MHOXKCCTBAMM, UX Fpa(i)I/I‘ICCKOG MMpeaACTaBJICHUC
IJI OIIUCAaHUA PEAJIbHBIX IIPOUCCCOB U SIBIICHUIA.

OrnepupoBaTh NOHATHSIMHU: MHOKECTBO HATYPAJTBHBIX YMCEJ, MHOXKECTBO IEJIBIX YHCEII,
MHOKECTBO PallMOHAJIbHBIX YHCEN, HPPALIMOHAIBHOE YUCIIO0, KBAAPATHBIA KOPEHD,
MHOKECTBO JEHCTBUTEIBHBIX YHCEI, FEOMETPUYECKAs MHTEPIIPETALUS HATYPAIbHBIX,
LIEJIBIX, PALIMOHATBHBIX, IEHCTBUTEIbHBIX YHCEN;

TMOHUMATh U OOBACHITH CMBICII TTO3UIIMOHHOM 3aIUCH HATYpaJIbHOTO YHUCIIA;
BBITNOJIHATH BBIYUCIIEHUS], B TOM YHUCJIE C UCIIOJIB30BAHUEM MTPUEMOB PAlHOHAIBHBIX
BBIYHCJICHUM;

BBITNOJIHATH OKPYTJICHUE PALIMOHAIBHBIX YHCEI C 3aJaHHOM TOYHOCThIO;

CpPaBHMBATH PALIMOHAIBHBIE U UPPALMOHATIBHBIC YUCIIA;

MPEACTABIISTH PAIIMOHATIEHOE YHCIIO B BUJE JICCATHIHON JPOOH

YIOPSIIOYMBATH YUCIIA, 3aITUCAHHBIE B BUIC OOBIKHOBEHHOU M IECATHYHOU IPOOH;
HaxoauTh HOJI m HOK yucen u ucnonap30BaTh X IPU PEIIEHUH 3a4a4.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

MIPUMEHSTH NpaBUiIa MPUOIMKEHHBIX BBIUUCICHUM MPU pElIeHUH MPaKTHUYECKHUX 3a7a4 U
pELIeHNH 3a]a4 JPYTruX y4eOHbIX TPEIMETOB;

BBIIIOJIHATH CPABHEHUE PE3Y/IbTATOB BEIYMCICHUN ITPH PELICHUH IPAKTUYECKUX 33134, B
TOM 4HcJIe MPUOIMKEHHBIX BBIUYUCICHHH;

COCTAaBJIATh U OLIEHUBATh YHCIIOBBIC BBIPAXKCHUS IIPH PELICHUN TPAKTUYECKUX 3a7a4d U
3aja4 U3 APYrux y4eOHbIX IPEIMETOB;

3aIKUCHIBATh U OKPYIJIATH YUCIOBBIC 3HAYEHUS PEAJIbHBIX BEIMYUH C HCIIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE Pe0OPA30BAHUSA

OnepupoBaTh MOHATUSAMH CTEIICHU C HATYPaJIbHBIM TIOKa3aTeNIeM, CTEIICHH C IIeIIbIM
OTPHIIATEIILHBIM MTOKa3aTesIeM;

BBITIOJTHATE TIPe00pa30BaHMsI 1IEJIbIX BRIPAKEHHI: JSHCTBUS C OJHOWICHAMH (CI0KCHHE,
BBIYMTAHHE, YMHOXCHHUE), JCUCTBUSI C MHOTOWICHAMH (CIIOKEHHE, BHIYUTAHUE,
YMHOKCHHE);

BBITIOJIHATh PA3JIOKCHUE MHOTOUWJICHOB HA MHOYKUTEIIH OJIHUM M3 CIIOCOOOB: BEIHECCHHE
3a CKOOKY, TpYIITUPOBKA, UCIIOJIb30BaHUE (POPMYJT COKPAIIEHHOTO YMHOXCHHUS;
BBIJICIIATh KBaJJPaT CYMMBI i PA3HOCTH OJHOYJICHOB;

pacKiiabIBaTh Ha MHOXKHTEIIH KBaJJPaTHBIA TpPEXWICH;

BBITIOJIHATH TIPe00pa30BaHusl BRIPAKCHUH, COJIEPIKAIIUX CTSIICHHU C IIETBIMU
OTPHIIATEIILHBIMU TIOKA3aTEeJISIMU, TIEPEXOIUTh OT 3aIMCH B BHJIE CTEIICHHU C IIEJIBIM
OTpHUIATENLHBIM MMOKa3aTeNeM K 3allUCH B BHJIE ApOOH;

BBITIONTHATH TIPe0Opa3zoBaHusl APOOHO-PAIIMOHATIFHBIX BRIPAKEHUIN: COKpaIieHHe Ipooeii,
MpHUBEACHNE anredpandeckux Apobdei k 001eMy 3HaMEHATENI0, CII0KEHUE, YMHOKEHUE,
neneHue anredbpandeckux Apooei, BO3BeeHHE anredpandeckoi TpoOu B HATYPAIbHYIO U
L[ETYI0 OTPULIATENbHYIO CTETICHb;

BBITIOJTHATH IPe0Opa30BaHus BRIPAKEHUI, COJIEPKAIINX KBaIpaTHBIE KOPHU;

BBIJICTISATH KBAJIPaT CyMMBI WJIM Pa3HOCTHU JABYYJIEHA B BBIPAXKEHHSIX, COJIEPKAIINX
KBaJIpaTHbIE KOPHH;

BBITIONTHATH IPe0Opa30BaHUs BBIPAKECHUN, COEPKAIINX MOTYIb.

B noBcegHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX NPeAMETOB:

BBITIOJTHATE TIPE00pa30BaHusl U JACHCTBUS C YUCIIAMH, 3alIMCAHHBIMHU B CTAHIAPTHOM
BHJIE;



BBITIOJIHATE Pe00pa30BaHusl ajIreOpandecKuX BIPaKEHUH MPH PELICHUH 3a7a4 IPYTUX
y4eOHBIX MPEIMETOB.

YPaBHeHI/IH N HEPABCHCTBA

OmnepupoBaTh MOHATUSAMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHHUS, PELICHHUE
HEPaBEHCTBA, PABHOCHJIbHBIC YpaBHEHHS, 001aCTh OIpe/Ie/ICHHs] YpaBHEHHS
(HepaBeHCTBA, CUCTEMbI YPaBHEHHI WM HEPABEHCTB);

pemaTh TUHEWHBIC YpaBHEHUS M YPABHEHHSI, CBOIUMBIE K IMHEHHBIM C TIOMOIIBHIO
TOXKIECTBEHHBIX MTPe0Opa30BaHNU;

pemaTh KBaIpaTHbIC YPaBHEHUS U YPaBHEHHsI, CBOIUMbBIE K KBAaJJPATHBIM C IOMOIIBIO
TOXKIECTBEHHBIX MTPe0Opa30BaHNUM;

pemaTs IpoOHO-THHEHHBIE YPAaBHEHUS;

pernarh mpocTeiilue uppaLHoHaTbHbIe ypaBHeHHs Bua [ f (X) =a, \/ f(x)= \/ g(x);

pemiath ypaBHCHHUs BUIA X"=a ;

pelaTh ypaBHEHUSI CIIOCOO0OM Pa3IOKEHUsI HA MHOXKHTEITH U 3aMEHBI TIEPEMEHHO;
HCITOJIb30BaTh METO I HHTEPBAJIOB ISl PEIICHHUS IIENBIX U JPOOHO-PAI[HOHATBHBIX
HEPaBEHCTB;

peliaTh JUHEHHbIC YpaBHEHHs U HEPAaBEHCTBA C TapaMeTPaMHu;

pelaTh HeCI0KHbIE KBAJIPATHBIE YPABHEHHS C TAPAMETPOM;

pelaTh HECIOKHbBIE CHCTEMBI IMHCHHBIX YPABHEHHH C TTApaMETPaMH;

pelaTh HECIOKHBIC YPABHEHHS B IIEJIBIX YHCIIAX.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

COCTAaBJISITH U pemaTL J'IHHGfIHBIC nu KBaJIpaTHBIe ypaBHeHm{, ypaBHeHI/Iﬂ, K HUM
CBOJISIIITECS, CUCTEMBI INHEWHBIX YpaBHEHUHN, HEPABEHCTB NP PEIICHUH 3a/1a4 APYTHUX
y4eOHBIX MPEIMETOB;

BBITIOJTHATH OIICHKY MPaBIONOA00MS PE3yabTaTOB, MOTYIaeMbIX TIPH PEIICHUN JTMHEHHBIX
Y KBaJPAaTHBIX YPABHEHUW U CUCTEM JIMHEHHBIX YPaBHECHUN U HEPABCHCTB IIPH PEIICHUHN
3a/1a4 APYTuX y9eOHBIX MTPEAMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPABHCHHS, HEPABEHCTBA UM UX CUCTEMBI IS
COCTaBJICHUS MAaTEMATUYECKON MOJEIH 3aJaHHONM PEaTbHOM CUTYallM WU TTPUKIIATHOM
3aJa4u;

YMETh UHTEPIPETUPOBATH MOJTYICHHBIN MPU PEIICHUN YPaBHEHUS, HEPABEHCTBA UJTH
CHUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJJaHHOM peabHOM CUTYaIlUy WU IPUKIATHON
3aJa4H.

D yHKUUHA

OnepupoBaTh NOHATHAMU: (DYHKIIMOHATIbHAS 3aBUCUMOCTD, QYHKIUA, rpaduK QyHKIIHNH,
crocoObl 3a7jaHus PYHKIMU, apTyMEHT U 3HaueHHe (QYHKIMH, 00JIaCTh ONpeIeICHUS U
MHO>KECTBO 3Ha4eHHUH (PYyHKINH, HYIU (HYHKIIUHU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,
MOHOTOHHOCTb (D)YHKIIUU, YETHOCTH/HEYETHOCTH (PYHKIINU;
CTPOUTH rpaUKu JIMHEWHOU, KBaAPATUUHON PYHKUUN, 0OpaTHOI MPOMOPIIHOHAIBHOCTH,
GbyHKIMY BUAA: y:a+L, y =~x,y=%x, y=|x|;

X+b
Ha IpUMepe KBaJApaTUIHON (YHKIIMH, UCTIONIb30BaTh MpeoOpazoBanus rpaduka GpyHKIIUN
y=f(X) m1s mocrpoenns rpapukoB GYHKIMH y — af (kx+b)+c;
COCTaBIISATh YpaBHEHHU: MPSMOH 1O 33JJaHHBIM YCIOBHAM: MPOXOASIIEH Yepe3 ABE TOUKU
C 33JJaHHBIMU KOOPAMHATAMU, IPOXOSIIEH Yepe3 JaHHYIO TOUKY U MapaljieIbHON
JAHHOW MPSIMO;
uccienoBaTh GYHKIIUIO 10 ee TpaduKy;
HaXOJUTh MHOKECTBO 3HAYCHUH, HYJU, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH
KBaIpAaTHYHOUN (YHKIINU;
OTIEpUPOBATH OHATUSMHU: TTOCIEA0BATEILHOCTD, apu(METHIECKast IPOTPeccus,
reoMeTpryYecKas MPorpeccus;
pemaTh 3a/1a4u Ha apUu(PMETUYECKYIO U TEOMETPUYECKYIO TIPOTPECCHIO.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:



WLTIOCTPUPOBATH C IOMOIIBIO TpaduKa peaabHylo 3aBUCUMOCTh WIIH MPOIECC IO UX
XapaKTePUCTUKAM;

MCIOJIb30BaTh CBOKWCTBA U IpadMK KBAaAPATUYHON (PYHKIMH [IPH PEILICHUU 33]a4 U3
JIPYruX y4eOHBIX MPEIMETOB.

TekcToBBIE 3212491

PemaTth npocThle U CI0XKHBIE 3a/1a4M Pa3HbIX TUIIOB, a TAKKE 3a/1a4M ITOBBILLIEHHOU
TPYAHOCTH;

HCII0JIb30BATh Pa3HbIe KPAaTKUE 3alIMCU KaK MOJIEIM TEKCTOB CIIOXKHBIX 3a/1a4 JUIs
IIOCTPOEHHUSI IOMCKOBOW CXEMBI U pEIICHUs 3a/1a4;

pasnuyath MOJEIb TEKCTA U MOJIENb PELICHUS 3a/1a4H, KOHCTPYHPOBATh K OJHON MOJENIN
pelIeHNs HECII0KHOM 3ajauu pa3Hble MOJIEJIN TEKCTa 331a4H;

3HATh ¥ IPUMEHATH 00a crioco0a rmowcka pemeHus 3a1a4 (0T TpeOoBaHUs K YCIOBUIO U
OT yCIIOBUS K TpeOOBaHMUIO);

MOJENUPOBATh PACCYKACHUS MPU OUCKE PEIICHUS 3a/1a4 C TOMOUIbIO Tpad-CXEMBbI;
BBIJICIISATh ATAIbI PELICHUS 3a/1a4H U COJIep )KaHNEe KaX 0o ITarna;

YMETb BBIOMPATh ONTUMAJIbHBIM METOJ PELICHHS 3a/1a4l U 0CO3HaBaTh BHIOOp METOa,
paccMaTpuBaTh pa3IMuHbIE METO/Ibl, HAXOUTh Pa3HbIE PEIICHUS 3a/1a4H, €CIIH
BO3MOXHO;

aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEIICHUH 3a/1ay;

BBITIOJIHATH PA3JIMYHbIE IPE0Opa30BaHUs MPEUI0KEHHON 3a]]aul, KOHCTPYUPOBATh
HOBBI€ 3aJ1a4M U3 ITaHHOW, B TOM 4Hclie OOpaTHEIE;

MHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YJIBTATHI B 3aj[aue, UCCIEA0BATh MOJydYEeHHOE
peleHue 3a/1auu;

aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYallUU B3aMMHOTO PACIIOJIOKEHHUS IBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK IIPU COBMECTHOM JIBUKEHHUHU (CKOPOCTb, BPEM,
paccTosiHME) IPH PEILIEHUH 3aa4d Ha JBM)KEHUE IBYX OOBEKTOB KaK B OJJHOM, TaK U B
IIPOTHBOIOJIOKHBIX HAIIPABICHUSAX;

HCCIIEI0BAaTh BCEBO3MOKHBIE CUTYAlLlMH NP PEIICHUH 3a/1a4 Ha JIBUXKEHUE 110 peKe,
paccMaTpUBaTh pa3Hble CUCTEMBI OTCUETA,;

pemaTh pa3HOOOpa3HbIE 3a/1a4M «HA 4acTH»,

pemaTh 1 000CHOBBIBATh CBOE pEIlIEHUE 3aau (BbLAEIATh MAaTEMAaTUYECKYIO OCHOBY) Ha
HaXO0’KJICHHE YaCTH YUCIIA U YKCIIa [0 €ro YaCcTH Ha OCHOBE KOHKPETHOI'O CMbICiIa JIpoou;
0CO3HaBaTh U OOBACHATh UJCHTUYHOCTb 33Ja4 Pa3HbIX TUIIOB, CBSI3bIBAIOLIUX TPU
BEJIMUYUHBI (Ha paboTy, Ha MOKYNKH, HA JIBUKEHHE), BBIIEIATh 3TU BEIUYUHBI U
OTHOILIEHHS MEXJly HUMH, IPUMEHSATh UX IIPU PELIEHUH 3aJa4, KOHCTPYUPOBATh
COOCTBEHHBIE 33J]ay YKa3aHHBIX TUIIOB;

BJIaJIeTh OCHOBHBIMU METO/IaMU PEILIECHUs 3a/1a4 HAa CMECH, CIUIaBbl, KOHIICHTPALIUY;
pelaTh 3a/1a4y Ha POLEHTHI, B TOM YHCIIE, CJIOKHBIE MPOLIEHTH C 000CHOBAHHEM,
UCIOJIb3Ys pa3HbIe CIIOCOODI;

pelaTh JJOrMUeCKUe 3a/1aui Pa3HbIMU CII0COOaMU, B TOM YHCJIE, C IByMs OJIOKaMHU U C
TpeMs 6JIOKaMU JAHHBIX C IOMOILBIO TaOJIHIL;

pelaTh 3a/1a4y 10 KOMOMHATOPUKE U TEOPUHU BEPOATHOCTEH Ha OCHOBE UCIOJIb30BAHUS
U3YYEHHBIX METOJIOB U 00OOCHOBBIBATh PELICHUE;

pelaTh HECIOXKHbBIE 3a7ja4l 10 MaTEMaTHUYECKON CTaTUCTUKE;

OBJIJIETh OCHOBHBIMM METOJIAMHU PELICHHUS CIOKETHBIX 3ajau: apu(pMETUYECKHH,
anreOpandeckuii, mepedbop BapuaHTOB, TEOMETPUUYECKUHN, TpapUUECKHUI, IPUMEHSTh UX B
HOBBIX T10 CPABHEHHIO C U3YYEHHBIMH CUTYaLIUsX.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTHX NPEIMETOB:

BBIJICJIATH MIPU PELICHUH 3a/1a4 XapaKTepUCTUKU paccMaTpUBaeMoi B 3a7aye CUTyaluH,
OTJIMYHBIE OT PEATbHBIX (T€, OT KOTOPHIX a0CTPAarupoOBAIUCh), KOHCTPYHPOBATH HOBbIE
CUTYaIlMH C YYETOM ITHUX XapaKTEPUCTHK, B YACTHOCTH, IIPH PELLICHUU 33734 Ha
KOHIICHTPAIlUH, YYUTHIBATh INIOTHOCTh BEIIECTBA;

pelarh 1 KOHCTPYHPOBAaTh 33a4d Ha OCHOBE PACCMOTPEHHUS PEAJIbHBIX CUTYalHil, B
KOTOPBIX HE TpeOyeTCsl TOUHbIH BHIYMCINTENbHBINA Pe3yNbTaT;

pelaTh 3a1a4y Ha ABMO)KEHUE 10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.



CrarucTuka u TeoOpus BePOHTHOCTeﬁ

OmnepupoBaTh MOHATUSAMH: CTOJIOUATHIE U KPYTOBBIEC JHAarpaMMBbI, TAOJIUIIbI JAHHBIX,
cpeanee apupmMeTHyecKoe, MeIuana, HanOoJIbIlIee U HAaMMEHBIIIee 3HAYEHUS BHIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHUE, CIydaiiHasi N3MEHYHBOCTH;
U3BIIEKaTh MH(OPMAIIHIO, IPEJCTABICHHYIO B TA0IUIIaX, HAa AUarpamMmax, rpadukax;
COCTaBJIATDH TAOJNHUIIBI, CTPOUTH AUArPAMMBbI U TpaMKH Ha OCHOBE JAHHBIX;
OTEpUPOBATh NOHATUSIMU: (PaKTOpHAIl YHCIIa, IEPECTAHOBKH U COUETAHUS, TPEYTOJIbHUK
ITackas;

MIPUMEHSTH PABUIIO IPOU3BEICHUS NPU PEIIEHNH KOMOMHATOPHBIX 3ajay;
ONEpUPOBATh NOHATUSIMU: CIIYyYalHbIN OIBIT, CIIy4ailHbIN BBIOOpP, UCTIBITAHUE,
3JIEeMEHTapHOE CcliydaitHOe COOBITHE (MCXO0/), KITACCUYECKOE OTPEIeTICHUE BEPOSITHOCTH
CIIyJaifHOTO COOBITHSI, OTIEPALINY HAJ| CTyYallHBIMU COOBITHSIMH;

MIPE/ICTaBIATh HHPOPMAIIUIO C TIOMOIIBIO KpyroB Jinepa;

pelaTh 3a/1a4i Ha BBIYMCIIEHUE BEPOSITHOCTH € MIOJICUETOM KOJINYECTBA BAPUAHTOB C
MTOMOIIBI0O KOMOMHATOPUKH.

B noBceqHeBHOM KM3HU U IPpH H3YYCHUH NPYIUX NMPEeAMETOB:

U3BJIEKaTh, UHTEPIPETUPOBATH U MIPE0OPa30BbIBATh HH(GOPMAIINIO, IPEICTABIECHHYIO B
TabIuIax, Ha AMarpaMMax, rpagukax, OTpakarollyto CBOMCTBA U XapaKTEPUCTUKU
peanbHBIX MTPOLIECCOB U SIBJICHUI;

OTIPEIENATh CTATUCTUYECKUE XapaKTEPUCTUKU BHIOOPOK IO TabyiniaM, AuarpaMMmam,
rpadukam, BBITIOJHATH CPABHEHNE B 3aBUCHMOCTH OT LI€JTH PEIIeHUs 3a/1a4H;
OIICHUBATh BEPOSITHOCTh pPeabHBIX COOBITUI U SBJICHUI.

I'eomeTpuuyeckue purypsl

OnepupoBaTh MOHIATHUSIMHU T€OMETPUUECKUX PUTYD;

U3BJIEKAaTh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH MHPOPMAIUIO O TEOMETPUUECKUX
¢burypax, nIpeJCcTaBIEHHYIO Ha YepTexax;

MPUMEHSTHh FreoOMeTprueckre (HakThl s pelIeHus 3a/1a4, B TOM YHCIIe,
MPEIOJIaraloIuX HECKOJIBKO I11aroB peIIeHHUS;

(dbopMynupoBaTh B MPOCTEHIINX CIIy4asiX CBOMCTBA U MPU3HAKU UTYD;

NOKa3bIBaTh FT€OMETPHUECKHUE YTBEPKIACHMUS,

BIIAJIETh CTAaHAAPTHON KiaccuuKanuei iockux Guryp (TpeyroJbHUKOB U
YEeThIPEXYrOJIbHUKOB).

B noBcegHeBHOM KU3HM U PH U3YYEHUH APYTUX MPeIMETOB:

HCII0JIB30BaTh CBOMCTBA reOMETPUICCKUX (1)I/Il"yp IJIs1 pCHICHUA 3a1a4 IPaKTHYECKOT'O
XapakTepa U 3aaaq U3 CMCXKHbBIX JUCIUIIINH.

OTHomenus

OnepupoBaTh MOHATUSAMH: PAaBEHCTBO (PUTYp, paBHbIE GUTYPBI, PABEHCTBO
TPEYTrOJIbHUKOB, MAPAILIEIBHOCTh MPSMBIX, IEPIECHIUKYISIPHOCTD MPSIMBIX, YTl MEXKIY
MPSIMBIMU, TIEPIICHIUKYJISP, HAKIOHHAS, IPOeKIHsl, mogobue huryp, mogooHbIe GUTYpHI,
MOA0OHbBIE TPEYTOJIbHUKH;

MPUMEHSTH TeopeMy Dareca U TeopeMy O MPOMOPLHUOHANBHBIX OTPE3KaxX MPH PelIeHNuN
3azay;

XapaKTepU30BaTh B3aHMHOE PACIIOJIOKEHUE NPSMOM U OKPYKHOCTH, IBYX OKPYXHOCTEH.

B noBcegHeBHOM KU3HM U NPH U3YyYCHUH APYTUX NPEIMETOB:

HCIIOJIb30BATh OTHOIICHUA U1 pCIICHUA 3a/1a4, BOSHUKAIOLIUX B peaanoﬁ JKHU3HHU.

I/I3Mepe}mﬂ M BBIYUCJ/ICHUA

OmnepupoBaTh MPEACTaBICHUSIMHU O JUIMHE, IUIOIMAAN, 00beMe KaK BETMUYHHAMU.
[Tpumensts Teopemy IIudaropa, hopmysnsl miomanm, oobemMa Npyu pereHU:
MHOTOILIAroBBIX 33J1a4, B KOTOPBIX HE BCE JJaHHbIE MIPEJICTABIICHBI SIBHO, a TPEOYIOT
BBIUMCIIEHUH, OTIepHpOBaTh O60JIee MUPOKUM KOJTMYECTBOM (POPMYIT JITUHBI, TUIOLIA N,
00beMa, BBIYUCIIATh XapaKTepPUCTUKH KOMOUHAIMH Guryp (OKpy)HOCTEH 1
MHOTOYT'OJIbHUKOB) BBIUUCIISATh PACCTOSIHUS MEXTY (PUTypamMH, TPUMEHSTh
TPUTOHOMETpUUYECKHE (POPMYJIBI JJIs1 BEIYUCICHUN B O0JIee CIOKHBIX CITydasx,
IIPOBOJUTH BBIYMCIIEHHUS HA OCHOBE PABHOBEJIMKOCTH M PAaBHOCOCTABJIEHHOCTH;
MIPOBOJIUTH NMPOCTHIE BBIYMCICHHS HA 00bEMHBIX Telax;



* (opmynmpoBaTh 3377241 HA BRIYUCIICHUE JJIHH, IUIOMAACH 1 00BEMOB H PEIlaTh UX.
B noBceaHeBHOI :KU3HM U TP M3YyYEHUU JIPYTUX PEeIMETOB:

*  TIPOBOJUTH BBIYHMCIICHUS] HA MECTHOCTH;

*  NPUMEHATH GOPMYIBI IPH BHIYUCICHUSX B CMEXKHBIX YIeOHBIX MTPEIMETaX, B
OKpYXKaIOILEH JEHCTBUTEIBHOCTH.

I'eomeTpuueckue nocTpoeHunst

» HM3oOpaxars TeOMETpUICCKUE PUTYPHI 10 TEKCTOBOMY M CHMBOJIBHOMY OTTUCAHHUIO;

*  CcBOOOJIHO ONIEPUPOBATH YEPTEIKHBIMUA MHCTPYMEHTAMHU B HECJIOKHBIX CITydasX,

*  BBINOJIHATH IOCTPOCHUS TPEYTrOJIHLHUKOB, TPUMEHATH OTACIIbHBIC METO bl TOCTPOCHUMN
LHUPKYJIEM U JIMHEUKON ¥ IPOBOJAUTH MIPOCTEMIIINE UCCIECAOBAHUS YUCIIA PEILICHUN;

*  M300paXkaTh TUIOBBIE IIOCKUE PUTYPHI U 0OBEMHBIC TEJIA C TIOMOIIIBIO TPOCTEHUIITIX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMETOB:
*  BBINOJIHATH MPOCTEHIIHE MOCTPOCHHS HA MECTHOCTH, HEOOXOIMMBIE B PEATbHOM KU3HHU;
*  OIICHHBATh Pa3Mephl peaTbHBIX 0OBEKTOB OKPYKAIOIIETO MHUPA.

IIpeoGpazoBanus

*  OmnepupoBarh MOHATUEM JIBIKCHUSI U IPE0Opa30BaHUs TIOI00MS, BIaI€Th PUEMaMHU
MOCTPOEHUS PUTYP C UCTIOTH30BAaHUEM JBIXKCHUI U MpeoOpa3oBaHui oa00ws,
MIPUMEHSTH MMOJTYyYECHHBIC 3HAHUS U OTIBIT MMOCTPOCHUN B CMEKHBIX MPEIMETaX U B
peanbHBIX CUTYAIUSIX OKPY)KAIOIIETO MHUPA;

* CTpouTh (purypy, mo00Hy0 TaHHOH, OJIB30BATHCSI CBOMCTBAMH MO00US ISt
000CHOBaHMSI CBOMCTB QUryp;

* TNPUMEHSTH CBOWCTBA ABMXKEHUMN JJIs1 TPOBEJICHUS MPOCTEUITNX 0O0OCHOBAHUMN CBOMCTB
¢buryp.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:
* TPUMEHSTH CBOMCTBA IBIKEHUN W TPUMEHSTH MOI00ME JIsl TOCTPOCHUI M BBIUYMCIICHUH.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

*  OnepupoBarh NOHATHUIMH BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YUCJIO, YrOJI MEXKly BEKTOPAMH, CKAISIPHOE ITPOU3BEICHNE BEKTOPOB, KOOPAMHATHI HA
IIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

*  BBINOJIHATH JCHCTBUS HaJl BEKTOpaMU (CIIOKEHHUE, BHIYUTAHUE, YMHOKEHHE Ha YUCIIO),
BBIYUCIIATH CKaJSIPHOE IMPOU3BEICHUE, ONIPEAEIATh B IPOCTEHIINX CIyqasiX YroJl MEXIy
BEKTOPAMM, BBIIIOJIHATH PA3JI0KEHNE BEKTOPA HA COCTABJISIOIIUE, IPUMEHSATh
MOJIy4YeHHBIE 3HaHU B PU3UKE, TIOJIB30BATHCS (POPMYIION BHIYUCICHUS PACCTOSHUS
MeXAy TOYKaMU 10 U3BECTHBIM KOOPAWHATAM, HCII0JIb30BaTh ypaBHEHUS (GUTYp IS
peuieHus 3aaay;

*  NPUMEHATh BEKTOPBI U KOOPAUHATHI JUIsl pEHICHUSI TEOMETPUUYECKUX 3a]a4 Ha
BBIYMCJICHUE JJIMH, YIJIOB.

B noBcegHeBHOI KU3HM U IIPH U3YyYEeHUH APYTHX NPeIMETOB:

*  HCIOJIBb30BATh MOHATHS BEKTOPOB U KOOPAUHAT JUIS PEIICHUS 3a/1a4 10 (PU3UKeE,

reorpaduu U APyruM y4eOHBIM IpeIMeTaMm.
Hcropust MmaTeMaTuKku

*  XapakTepu30BaTh BKJIaJ BBIJAIOLIMXCS MAaTEMAaTUKOB B Pa3BUTHE MAaTEMATUKU U MHBIX
Hay4YHBIX O0IacTei;

* TIOHMMAaTh POJb MATEMATUKH B pa3BuUTUU Poccum.

Metoabl MATEMATHUKH

* lcnonb3ys u3ydeHHbIE METObI, TPOBOJUTH JOKA3aTE€IbCTBO, BBIIOJIHATh
OTIPOBEPIKEHUE;

*  BBIOMpATh U3YYEHHBIC METO/IbI M UX KOMOWHAIIUY [Tl pEIICHUSI MaTEeMaTHYEeCKHX 3a7a4;

*  HCIOJIb30BaTh MaTEMAaTUYECKUE 3HAHUS AJI ONMCAHUS 3aKOHOMEPHOCTEH B
OKpYXarollel JeHCTBUTEIbHOCTU U TPOU3BEACHUSX UCKYCCTBA;

*  NIPUMEHATH NPOCTEUIINE MPOrPAMMHBIE CPEJCTBA U AIIEKTPOHHO -KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PEUICHUU MAaTEMAaTUYECKUX 3a]1a4.



BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH B 7-9 kaaccax AJIA YCIICIIHOT O
MPOoa0JIZKEHUS oﬁpasonaﬂnﬂ Ha yl"J'[yﬁJ'[eHHOM YPOBHE

9J1eMeHTBI TEOPUN MHOYKECTB H MaTeMaTH4ecKoil JOruKn

CB000IHO ONIEPUPOBATH® MOHATHAMHU: MHOXKECTBO, XapaKTEPUCTUKN MHOKECTBA,
3JIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, I10IMHOKECTBO,
MPHUHAIIEKHOCTD, BKIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33JaHNE MHOKECTBA;
3aJ1aBaTh MHOKECTBA Pa3HbIMU CIIOCO0aMU;

IIPOBEPSATH BBINOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

cBOOOJTHO OTIEPHPOBATH MOHSATHIMHU: BHICKa3bIBAaHHE, ICTUHHOCTD H JIOXKHOCTD
BBICKa3bIBAHUS, CJI0’KHbBIE U ITPOCThIE BHICKA3bIBAHUS, OTPUIIAHUE BBICKA3bIBAHUM;
HUCTUHHOCTD U JIO)KHOCTh YTBEPKIEHMSI U €r0 OTPULIAHUS, ONIEPALIUY Ha
BBICKa3bIBAHUSMU: U, WU, HE; YCIOBHBIE BHICKA3bIBaHUS (MMIUIMKALIUN);

CTPOUTH BBICKA3bIBaHUSI C UCIIOJIb30BAHUEM 3aKOHOB alNreOpbl BbICKa3bIBaHUIA.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYIUX NMPEeAMETOB:

Yuciaa

CTPOUTB PACCYKJIEHHUS HA OCHOBE UCIIOJIb30BAHNUS IIPaBUJI JIOTUKH;

HCI0JIb30BAaTh MHOKECTBA, OTIEpaIlK C MHOKECTBAMH, UX rpapuuecKkoe IpeICTaBIeHNE
JUIS. ONIMCAHMSI peasIbHbIX MTPOLIECCOB U ABJICHUH, TP PELIEHUHN 3a/1a4 IPYTUX y4eOHbIX
MIPEAMETOB.

CB000HO OTIEPUPOBATH MOHATHIIMH: HATYPAITHHOE YHCII0, MHOKECTBO HATYPAITbHBIX
YHUCEe, 1IeJI0€ YUCII0, MHOXKECTBO IIENBIX YK Cell, OOBIKHOBEHHAs APO0b, TeCATUIHAS
Ipo0b, CMEIIaHHOE YMCII0, PAIMOHAIBHOE YHCIIO, MHOKECTBO PAIMOHAIBHBIX YHCET,
HUPpAIMOHAIBHOE YKCIIO, KOPEHB CTETICHH N, IEUCTBUTEIHLHOE YHCII0, MHOXKECTBO
NEHCTBUTEIBHBIX YHCET, TEOMETPHYECKass MHTEPIPETallUsI HATYPATbHBIX, IIEJbIX,
palMoOHANTBHBIX, JCHCTBUTEIHHBIX YHCEIT;

MMOHUMATh U OOBACHSITH PA3HUILY MEKTY MO3UITMOHHOW U HETTO3UIIMOHHON CUCTEMaMU
3aIIMCH YHCEIT,

TEPEBOIUTH YKCIIa U3 OJTHON CHCTEMBI 3aITUCH (CHCTEMBbI CYUCIICHHS) B IPYTYIO;
JIOKA3bIBaTh M UCIIOJIB30BaTh MIPU3HAKY IEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmsbI 1
MIPOM3BEICHUSI YUCEIT TIPHU BBHITTOJTHCHUH BBIUMCICHUHN U PEIICHUH 3a/1a4;

BBITIOJTHATH OKPYTJICHUE PAllMOHAIBHBIX U UPPAIMOHATIBHBIX YHCEIT C 3aIaHHOM
TOYHOCTBIO;

CpPaBHUBATH JICHCTBUTEIIBHBIC YHCIIA PA3HBIMHU CITOCOOAMU;

YIOPSIOYMBATH YUCIIA, 3alIMCAaHHBIC B BUIC OOBIKHOBEHHOH M JICCATHYHON APOOH, Ynca,
3alMCaHHbIE C UCTIOJIB30BAHUEM apU(PMETHIECKOTO KBaIPAaTHOTO KOPHS, KOPHEH CTEIICHH
Ooumple 2;

Haxoauth HOJI m HOK uwmcen pa3HbIMu crioco0aMu U UCIIOJIB30BaTh UX MPU PEIICHUH
3a1ad4;

BBITIOJTHATH BBIYMCIICHUS U TPEOoOpa30BaHMS BBIPAKEHUN, CONCPIKALTUX ICHCTBUTEIIHHBIC
4Kclia, B TOM YHCIie KOPHU HaTypajbHBIX CTETICHEH.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMETOB:

BBITIOJIHATE M OOBSICHATH PE3YJIbTAaThl CPABHEHMSI PE3Yy/IbTaTOB BHIYUCICHUH MPH
pelIeHNH TPAKTUYECKHX 3a/1a4, B TOM YHCIIe NPUOTMKEHHBIX BBIYUCICHUHN, HCTIONIB3YS
pa3Hble CIOCOOBI CPAaBHEHMIA;

3aIMUCBIBATh, CPABHUBATh, OKPYTJISATH YUCIIOBBIE JAHHBIE PEaJIbHBIX BEJTHMUUH C
HCIIOJIb30BAHNEM PAa3HBIX CUCTEM U3MEPEHMUS;

COCTaBJIATh M OLIEHUBATh PAa3HBIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHUS NPH PELLICHUN
MPAKTUYECKUX 3a/1a4 U 33J1a4 U3 JAPYTUX YU€OHBIX IPEIMETOB.

To:xnecTBeHHbIE IPeOOPa3OBAHUS

CBO60,Z[HO ONCpUPOBATH NOHATUAMU CTCTICHU C LCIIBIM U ,Z[pO6HLIM IIOKa3aTeCjieM,

5 SHGCB " AaJie€ — 3HATb ONPCACIICHUC TOHATHA, 3HATh U YMCTh JOKA3bIBATb CBOMCTBA (HpI/I3HaKI/I, €CJIN OHU eCTL)
TOHATHSA, XapaKTECPU30BATh CBA3U C APYTMMU NOHATUAMMU, MPEACTABIISAA OAHO ITOHATHUE KaK YaCTh LHECJIOCTHOI'O
KOMIIJICKCa, UCITIOJIb30BATh ITIOHATUC U €TI0 CBOIiCTBa Ipyu TpoOBCACHUN paCCYX(HGHHﬁ, JA0Ka3aTeJIbCTB, PCILICHNUN

3a/Ja4.



*  BBINOJIHATH JI0Ka3aTEIBCTBO CBOWCTB CTENCHH C IIEIBIMU U JPOOHBIMHU MOKA3aTEISMHU;

*  ONEPHUPOBATH NOHATUAMU «OJHOWIECH», MHOTOUYIEH», KMHOTOWIEH C OJHOU
NEepPEMEHHOI», «MHOTOUWIEH C HECKOJIBLKUMU NEPEMEHHBIMIY, KO3()(DUITHESHTHI
MHOI'OYJIEHA, «CTAaHJAPTHAsl 3allUCh MHOIOYJIEHA», CTEIIEHb OJJHOYJIEHA U MHOTOYJICHA;

*  cBOOOJHO BIaJETh MPHUEMaMH MPEOOPa30BAHUS LEIBIX U JPOOHO-PAIIHOHABHBIX
BBIPAKEHU;

*  BBINOJIHATH Pa3JI0KEHUE MHOTOYJIEHOB Ha MHOKUTENN Pa3HbIMU clioco0amu, ¢
HCII0JIb30BAHNEM KOMOMHALMN pa3IMYHbIX IPUEMOB;

* HUCIOJb30BaTh TeopeMy Buera u TeopeMy, oOparHyro Teopeme Buera, 1uis noucka
KOpHEH KBaJPaTHOIO TPEXWICHA U IS PEIICHMs 3a/1a4, B TOM 4HCIIE 33134 C
napaMeTpaMyu Ha OCHOBE KBaJPaTHOIO TPEXYJICHA;

*  BBIIOJIHATH JICJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

*  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTEIICHH N;

*  BBINOJIHATH IPE0OPa30BaHUs BBIPAXKEHHM, COIEpIKaLUX KBaIpaTHbIE KOPHU, KOPHU
CTEeneHu N,

*  cBOOOJIHO ONIEPUPOBATH MOHATHAMH «TOXKIECTBO», «TOKJIECTBO Ha MHOKECTBEY,
«TOKJECTBEHHOE IPe0Opa30BaHUEy;

Sk = o*
*  BBINOJIHATH Pa3IMYHbIE PEOOPA30BAHNS BHIPAKEHHUH, COIEPKAIMX MOJIy.]'II/I.( * ) *

B noBceaHeBHOI :KU3HU U TPU U3YyYEHUU APYTUX NPeIMETOB:

*  BBITNIOJIHATH MPE0OpPa30BaHUS U ICUCTBHUS C OYKBEHHBIMH BBIPAXKEHUSIMH, YUCIIOBBIC
K03(h(UIIMEHTHI KOTOPBIX 3alIUCaHbl B CTaHAAPTHOM BUJIE;

*  BBINOJIHATH IPEOOPa30BaHNUs PAIMOHAIBHBIX BBIPAKEHHM NP pelIeHUH 3a/1a4 IPYTUX
y4eOHBIX MPEIMETOB;

*  BBINOJIHATH MTPOBEPKY MPaBAONOA00MS PU3NUECKUX U XUMUYECKUX (POPMYI Ha OCHOBE
CpaBHEHUSA pPa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHUs] M HEPABEHCTBA

* (CB000AHO ONEpUPOBATh MOHATUSAMU: ypaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHbBIE
yYpaBHEHUS U HEPABEHCTBA, ypaBHEHHE, SIBIISIONIEECS CIIECTBUEM JIPYroro ypaBHEHUS,
ypaBHEHUs, PaBHOCUJIbHBIE HA MHOYKECTBE, PABHOCUJIbHBIE MPe0Opa3oBaHus ypaBHEHHIA;

* pemarth pa3Hble BU/bl YPAaBHEHUIN U HEPABEHCTB U X CHCTEM, B TOM YHCIIe HEKOTOPbIE
ypaBHeHus 3 u 4 creneHel, 1poOHO-palliOHaIbHbIE U UPPAIlMOHANBHEIE;

* 3HaTh TeopeMy Buera s ypaBHEHUI CTENIEHH BBIIIE BTOPO;

* I[OHUMAaTh CMBIC] TEOPEM O PABHOCUJILHBIX M HEPABHOCUIILHBIX MPEOOPa30BaHUAX
ypaBHEHUH U YMETh UX JOKa3bIBaTh;

*  BJIQJICTh PA3HBIMHU METOJIAMHU PEILICHUSI ypaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATH METOJ] pelIeHHsI U 000CHOBHIBATH CBOW BHIOOD;

*  HCIOJIb30BAaTh METOJ UHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paIMOHATIBHBIX M BKIIOYAIONIUX B ce0s1 UppaIllMOHATbHbIC BEIPAXKCHUS;

* pemarth anredpanyecKkue ypaBHEHHs U HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anredpanveckuM U rpaguuecKkuM MeToaMu;

*  BIJIQJICTh PA3HBIMHU METOJIaMHU JIOKAa3aTelIbCTBA HEPABEHCTB;

* pelaTrh YpaBHEHUS B LIEJbIX YHCIIAX;

*  u300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 33JaBaeMble YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
CHUCTEMAaMH.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

*  COCTaBJIATH M peliaTh ypaBHEHMsI, HEPABEHCTBA, MX CUCTEMbI IPU PEUICHUU 3a]1a4
JIPYTUX y4eOHBIX TPEIMETOB;

*  BBIMOJIHATH OIIEHKY MPaBIOTOI00US PE3yAbTATOB, MOJIY4aEMBbIX MPU PEIICHUU
Pa3NMUYHBIX YPaBHEHUH, HEPABEHCTB U MX CHCTEM IIPH PEIICHUHU 3a7a4d JPYTUX y4eOHbIX
MIPEIMETOB;

*  COCTaBJISIThH M pelIaTh YPaBHEHUS U HEPABEHCTBA C apaMeTpaMH MPHU PEIICHUH 3aa4
JIPYTUX y4eOHBIX TPEIMETOB;

*  COCTaBJISITh YpaBHEHHUE, HEPABEHCTBO WUJIM UX CUCTEMY, OMIMCHIBAIOLINE PEATTbHYIO
CUTYALIMIO WIN IPUKIAJHYIO 3a/1a4y, UHTEPIPETUPOBATH MOJYYEHHBIE PE3YIbTaTHI.



DyHKUUHA

CB000IHO OIIEpUPOBATh MOHATUSAME: 3aBUCUMOCTD, (PYHKIIMOHAJIbHAS 3aBUCHMOCTb,
3aBHCHMAs U HE3aBUCHMas NIEpEMEHHBIE, (DYHKIIUS, CIOCOObI 3a1aHu sl (PyHKIUH,
apryMeHT U 3HaueHue (PyHKIMH, 00IaCTh ONPEACTICHNUS U MHOKECTBO 3HAUCHUS
byHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITHH,
HanOoJIbIIIee U HAMMEHbIIIEEe 3HAYCHHUS, YeTHOCTH/HEUETHOCTD (DYHKIIUH, IIEPHOAUYHOCTD
¢bynkuuy, rpaduk GyHKIMK, BepTUKAIbHAS, TOPU3OHTAIBHAS, HAKIIOHHASI aCHMITTOTHI,
rpaduK 3aBUCUMOCTH, HE SBIISIOMICHCS (DYHKITUEH,

CTpOUTH rpaduKu QYHKIH: THHEHHOW, KBaJPATUIHOM, IPOOHO - THHEWHOH, CTENIEHHON
TIPH Pa3HbIX 3HAYECHHUAX TIOKA3ATENS CTENEHH, y = |x|;

MCIIOJIb30BaTh MPeoOpaszoBanus rpaduka GyHKIMN y — f (x) AV MOCTPOESHHUS rPapuKOB

QyHKUMHA y — af (kx+b)+c;

aHaJM3UPOBATh CBOICTBA QYHKIMI U BUJ rpadka B 3aBUCIMOCTH OT TapaMETPOB;
CBOOOHO OTIEPUPOBATh MOHITUAMHU: HOCIEA0BATENBHOCTh, OTPAHUYEHHAS
MIOCJIE0BATEILHOCTh, MOHOTOHHO BO3pacTatoias (yObIBaroIiasi) nocyie0BaTebHOCTb,
IpezeN MocIe0BaTeIbHOCTH, apu(MeTHIeCKas MPOrpeccHs, FreOMeTpHUIecKas
MIpOrpeccusi, XapaKTePUCTUIECKOE CBOMCTBO apu(pMETHUECKOHN (T€OMETPHUECKO)
MIPOTPECCHH;

HCTIONIB30BATh METO]I MaTEMAaTHYECKOI MHAYKIIUH JUIS BBIBOA (POPMYII, TOKA3aTEIbCTBA
PaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JIEIUMOCTB;

HCCIIEI0BATH MTOCIIE0BATEILHOCTH, 3aJJaHHBIC PEKYPPEHTHO;

pemaTh KOMOMHUPOBAHHBIE 32/1a4X HA apUPMETHIECKYIO U TEOMETPHUECKYIO
MIPOTPECCHH.

B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX MPeIMETOB:

KOHCTPYHPOBATh M UCCIIEA0BATh (PYHKIIMU, COOTBETCTBYIOIIME PEaTbHBIM MPOIECCaM U
SIBIICHHUSIM, HHTEPIIPETUPOBATH ITOJTYy4YCHHBIE PE3YIbTAThl B COOTBETCTBHHU CO CTIEIU(DUKOM
WCCIIEIyeMOTO TIPOIIecca UITH SBJICHHUS;

WCTIOH30BaTh TPapHUKH 3aBUCUMOCTEH JUTsl UCCIIEOBAHMSI PEaTbHBIX MTPOIIECCOB H
SIBIICHUIA;

KOHCTPYUPOBATh M UCCIIEA0BATh (PYHKIIMY NIPU PEIICHUU 3a/1a4 JPYTUX y4eOHBIX
MPEMETOB, HHTEPIIPETUPOBATH MOJYYCHHBIC PE3YJIbTAThl B COOTBETCTBUH CO
cnenudukoit yaeOHOTO TIpeaMeTa.

CraTncTUKa U TeopHsi BePOSITHOCTEMH

CB0OOJTHO ONIEPUPOBATH MOHATHAMM: CTOJIOYATHIC U KPYTrOBBIC JHArpaMMBbl, TAOTHIIBI
JTAHHBIX, cpeliHee apudMeTHYecKoe, MeIruana, HauboJIbIlee 1 HAMMEHBIIICe 3HAUCHUS
BBIOOPKH, pa3Max BBIOOPKH, AUCTICPCHUS M CTAHJIAPTHOE OTKJIOHEHHE, CITydaiiHas
W3MEHYHMBOCTE;

BBIOMpaTh Hanbosee yaoOHbIH crocol npeacTaBieHus nH(GopMalnu, aieKBaTHBIN ee
CBOMCTBaM M II€JIsIM aHAJIN3a;

BBIYMCIIATH YHCIOBBIC XaPAKTEPUCTUKH BEIOOPKH;

CBOOOIHO OMEPUPOBATH MOHATHUAMU: (PAKTOPHAJ YKCIIA, IEPECTAHOBKH, COYCTAHMS U
pasMenieHus, TpeyroapHuk [lackans;

CBOOOHO OTEPUPOBATH NOHATUSIMU: CITYYalHBIN OMBIT, CIIy4alHbII BBIOOD, UCTILITAHHE,
AJIEMEHTapHOE CiTydaifHOe cOOBITHE (MCXOT), KIIACCHUECKOe ONpeAeNIeHNe BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI, OTIEPAIIH HAJl CITy4allHBIMH COOBITHUSIMHU, OCHOBHBIE
KOMOMHATOPHbIE (POPMYJIBL;

CBOOOJHO OTEPUPOBATH MOHATHUAMU: CIIYyYalHBIN OIBIT, CTy4aliHbIN BBIOOD, HCTIBITAHHE,
AJIEMEHTapHOE CiTydaifHOe cOOBITHE (MUCXO[), KIIACCHYECKOe ONpeAeNieHue BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, OTIEPAIIH HAJ] CITyYalfHBIMH COOBITHUSIMHU, OCHOBHBIE
KOMOMHATOPHBIE (POPMYJIBL;

3HATH MPUMEPHI CITYYAHBIX BETUYNH, U BEIYUCIATh UX CTATHCTUYECKUE
XapaKTEePUCTHUKH;

MCIO0JIb30BaTh (hOPMYIIBI KOMOWHATOPUKU MIPH PEIIEHUH KOMOMHATOPHBIX 3371a4;
peuiaTh 3a/1a4 Ha BEIYMCIICHUE BEPOSITHOCTH B TOM YHCJIE C UCTIOIB30BaHUEM (HOPMYIIL.

B noBcegHeBHOM KU3HM U NPH U3YYEeHUH APYTUX NPeIMeTOB:



MPECTABIATh HH(YOPMAIIHIO O PEATBHBIX MPOLECCAX U SBJICHUAX CIIOCOOOM, aIeKBATHBIM
€€ CBOMCTBAM U LIEIIU UCCIICIOBAHMS;

aHAJM3UPOBATh U CPABHUBATH CTATHCTUYECKUE XapaKTEPUCTHKH BIOOPOK, TOIYUYEHHBIX
B IIPOLIECCE PELICHU IPUKIIATHON 3a1a4M, U3yYCHUS PEAIbHOTO SIBJICHUS, PELLICHUS
3a/1a4M U3 IPYTUX y4EOHBIX PEAMETOB;

OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SBJICHUH B pAa3JIMYHBIX CUTYaLUAX.

TekcToBBIE 3a1a49H

PemaTh npocThlie U CI0XKHBIE 3a/1a41, a TAKXKE 3a/1a4M ITOBBIILIEHHOW TPYAHOCTH U
BBIJICIISATh UX MaTEMaTHUECKYIO0 OCHOBY;

pacrno3HaBaTh pa3HbIE BU/IbI U TUIIBI 3a/1a4;

HCII0JIb30BATh Pa3Hble KPAaTKUE 3alIMCU KaK MOJIEIM TEKCTOB CJIOKHBIX 3a/1a4 U 3a]a4
MOBBIIEHHON CI0XHOCTHU AJIsl IOCTPOEHUSI TIOUCKOBOM CXEMBbI U pPEIlIeHUs 3a1a4,
BBIOMPATH ONTUMAJIBHYIO JJI pacCMaTPUBAEMOM B 3a/1au€ CUTYallUd MOJEIb TEKCTa
3a/1a4y;

pasnuyaTh MOJIEIb TEKCTAa U MOJIEIb PELIEHMs 3a/1a4K, KOHCTPYHPOBATh K OJHON MOJENn
pEeLIeHUs CIOXKHBIX 3a7a4 pa3Hble MOJIENH TEKCTa 3aj]auu;

3HATh U IPUMEHAThH TPU criocoda MoucKa pemeHus 3aaad (0T TpeboBaHUs K YCIOBUIO U
OT yCIIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN );

MOJENUPOBATH PACCYKIACHUS MPU MOUCKE PElIeHUs 3a/1a4 C TOMOIIBIO I'pad-CXeMBbI;
BBIJICIISATh ATAIbI PELICHUS 33/1a4H U COJIep KaHNe KaXA0ro ITara;

YMETh BBIOMPATh ONTUMAaJIbHBIM METOJT PELICHUS 3a/1a4l U 0CO3HaBaTh BHIOOp METOIa,
paccMaTpuBaTh pa3IMYHble METO/Ibl, HAXOAUTH Pa3HbIe PEIICHUS 3a/1aul, €CIIU
BO3MOXHO;

aHAJIM3UPOBATH 3aTPYIHEHUS IPU PEIICHUH 3a/1a4;

BBITOJIHATE Pa3IMuHble IPeoOpa30BaHus PeUI0KEHHON 3a1auu, KOHCTPYUPOBATh
HOBBIE 33/1a41 U3 JAHHOW, B TOM 4HCJIe OOpaTHEIE;

MHTEPIPETUPOBATh BEIUMCIUTENIbHBIE PE3YJIbTAThI B 3a/1a4€, MCCIIEI0BATh MOJIYYEHHOE
peleHue 3a/1auu;

U3MEHSATh YCIOBHE 33]a4 (KOJMYECTBEHHbIE NIIM KaUeCTBEHHbIE JaHHBIE), HCCIIEI0BATh
H3MEHEHHOE NPeoOpa3oBaHHOE;

aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYAllUH B3aUMHOT'O PACIIOJIOKEHHS JIBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK IIPU COBMECTHOM JIBUKEHHUHU (CKOPOCTb, BpEM,
paccTosiHME) PY PEIIEHUH 3a/1ad Ha JIBU)KEHHUE JIByX 0OBEKTOB KaK B OJJHOM, TaK U B
IIPOTHBOIIOJIOKHBIX HAIIPABJICHUAX, KOHCTPYHPOBATh HOBbIE CUTYAI[MM HAa OCHOBE
M3MEHEHMsI YCIOBUH 3a7auMl IPHU JBUKEHUH I10 PEKE;

HCCIIeI0BaTh BCEBO3MOKHBIE CUTYAlLlMU IIPU PELICHUH 3a/1a4 Ha JIBUXKEHUE 110 peKe,
paccMaTpUBaTh pa3Hble CUCTEMBI OTCUETA;

pelaTh pa3Ho0Opa3HbIe 33/1a4M «HA 4aCTH»;

pemaTh 1 000CHOBBIBATh CBOE peIlIEHUE 3a/]1au (BBLAEIATh MaTEMAaTUYECKYIO OCHOBY) Ha
HaXO0’KJICHUE YaCTH YUCJIA U YKCIa [0 €ro YaCcTH Ha OCHOBE KOHKPETHOI'O CMbICIa JIpoou;
OOBSICHATh UIEHTUYHOCTD 33/1a4 Pa3HbIX TUIIOB, CBS3bIBAIOIIUX TPU BEJIUYHMHBI (Ha
paloTy, Ha MOKYIKH, Ha IBWKEHUE), BBIJICJIATh 3T BEJIMYMHBI U OTHOLICHUS MEXIY
HUMH, IPUMEHATH UX IIPH PELICHUN 3aJa4, KOHCTPYUPOBATh COOCTBEHHbIE 33/1a4
yKa3aHHBIX THIIOB;

BJIaJIeTh OCHOBHBIMU METO/IaMU pPEIIEeHUs 3a/1a4 HAa CMECH, CIIJIaBbl, KOHLEHTPAIHH,
HCII0JIb30BATh UX B HOBBIX CUTYaIUSX IO OTHOLIEHHUIO K U3YYEHHBIM B IpOIIECCEe
oOyueHus;

pelaTh 3a/1a4y Ha MPOLEHTHI, B TOM YHCIIE, CIIOKHBIE MPOLIEHTH C 000CHOBAHHEM,
UCIOJIb3Ys Pa3HbIE CIIOCOODI;

pelaTh JOrMYeCKUe 3a/1a4i Pa3HbIMH CIIOCOOAaMU, B TOM YHCIIE, C IBYMs OJIOKaMH U C
TpeMsi OJIOKaMU JAHHBIX C MOMOIIBIO TaOJIHIL;

pelaTh 3a/1a4y 0 KOMOMHATOPUKE U TEOPUHU BEPOATHOCTEH Ha OCHOBE MCIOJIb30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATh PELICHUE;

pelaTh HECI0XKHbBIE 3a7jaul 110 MaTEMATUYECKON CTaTUCTUKE;



*  OBJIAJICTh OCHOBHBIMH METOJAMH PEUICHUS CIOXKETHBIX 3a7au: apu(METHUCCKHH,
anreOpandeckuii, mepedbop BapuaHTOB, TEOMETPHUECKHIA, TpadUUECKUil, TPUMEHSTH UX B
HOBBIX 10 CPABHEHUIO C N3YYCHHBIMH CUTYAIIHSX.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEHHUH JPYIUX NPeAMeTOB:

*  KOHCTPYMPOBATh HOBBIC JJIs TAHHOM 33/1a4M 3a/Ia4HbIe CUTYallUU C YI€TOM PeabHbBIX
XapaKTepPUCTUK, B YACTHOCTH, IIPU PELICHUH 33/1a4 HAa KOHLIEHTPAIMH, YIUTHIBATH
IUTOTHOCTH BEUIECTBA; PEIIaTh M KOHCTPYHPOBATH 3a/1a41 HA OCHOBE PACCMOTPEHUS
peabHBIX CUTYAIHiA, B KOTOPBIX HE TPeOYyeTCs TOUHBIN BBIYMCIUTEIBHBIN PE3yIbTarT;

* pemarth 3aJaud Ha JABMIKEHHE 0 PEKe, pacCMaTpUBasi pa3HbIe CHCTEMBI OTCYETA;

*  KOHCTPYHPOBATh 3aJIaUHbIC CUTYalllH, PUOIIKEHHBIE K PeAIbHON JeHCTBUTEIHLHOCTH.

I'eomeTpuueckne Gurypsl

* CB00OAHO OMIEPUPOBATH TEOMETPUICCKUMU TIOHATHSAMU TPU PEIICHUH 3a/1a9 U
MIPOBEJICHUN MaTEMAaTHYECKUX PACCYKICHHIA;

*  CaMOCTOATENBHO (POPMYIHPOBATH ONPEICICHUS TEOMETPHUECKIX (QHUTYD, BHIIBUTATH
THITOTE3bI O HOBBIX CBOWCTBAX M MPH3HAKAX T€OMETPHUYECKUX QUTYP B 0O0CHOBHIBATH
WJIH OTIPOBEPTaTh UX, 0000IaTh WM KOHKPETH3UPOBATH PE3YAbTAThl HA HOBBIE KJIACCHI
¢buryp, NpoBOIUTH B HECTIOKHBIX CIydasx KiIaccu(UKaluio QUryp Mo pa3aIudHbIM
OCHOBAHUSIM;

*  WCCIIEIOBATh YEPTEXKHU, BKITFOUAsT KOMOMHAIINN (HUTYD, U3BIIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBEIBaTh HH(OPMAIIHIO, IPECTABICHHYIO Ha YepTexkax;

* pemarth 3aJja4ud Te€OMETPHUYECKOTO COJICPIKAHMUs, B TOM YUCIIE B CUTYAIIHsIX, KOT/1a
AITOPUTM PEIICHUS HE CIEIYeT SIBHO U3 YCIOBUS, BBITIOHATH HEOOXOJMMBIE IS
peleHus 3a1a41 JOTIOJTHUTENBHBIE TOCTPOSHHSI, HICCIIEIOBATH BO3MOKHOCTh
MIPUMEHEHHSI TEOpEeM U (OPMYIT JIJIsl pEIIeHUS 3a/1a4;

*  (opMyIHpOBATh U 0KA3bIBATh T€OMETPUUECKHE YTBEPKIACHHS.

B noBceqHeBHON KM3HHM M IIPU U3YyYE€HHUH JPYIUX NPEAMETOB:

*  COCTaBJIATH C MCIIOJb30BAaHUEM CBONCTB M€OMETPUYECKUX (PUT'Yyp MaTeMaTHYECKHE
MOJIENH AJIS PEIIeHNUs 3a/1a4 IPAKTUYECKOTO XapaKkTepa U 3aJad U3 CMEXHbIX
JUCLUIUIMH, UCCIIE0BATh MOTy4YE€HHbIE MOJIETTN U UHTEPIIPETUPOBATh PE3YIIbTAT.

OTtHoweHns

* Bnanerb noHATHEM OTHOLIEHUS KaK METANPEIMETHBIM;

*  CcBOOOJIHO ONEPUPOBATH NOHATUAMM: PABEHCTBO (PUTYp, paBHbIE (PUTYpBI, PABEHCTBO
TPEYroJIbHUKOB, NapaJlJIeIbHOCTh MPSAMBIX, HEPIEHAUKYIAPHOCTb NMPSMBIX, YIJIbl MEXIY
IPSIMBIMU, IEPIICHAUKYJISP, HAKIIOHHASL, IPOEKIHs, oooue puryp, nogooHbIe GUrypsl,
110/100HBIE TPEYT OJIbHUKH;

*  UCMOJb30BATh CBOMCTBA [10100MS M paBeHCTBA (QUIYp MPH PEILIEHUH 3ajay.

B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

*  HUCMOJb30BATh OTHOUICHHUS JJIsl IOCTPOEHUS U UCCIIEI0OBAHUS MaTeMaTHUECKUX MOJIeIeH

00BEKTOB peabHOM KU3HHU.
N3mepenusi M BbIYHCICHHUSA

* CB00oaHO onepupoBaTh MOHATUSAMH JUIMHA, IIJI011a/b, 00BEM, BEIMUUHA YIJIa KaK
BEJIMYUHAMH, MCII0JIb30BaTh PABHOBEIUKOCTh U PABHOCOCTABICHHOCTD IPH PELLICHUN
3aJja4 Ha BBIYMCIIEHUE, CAMOCTOSTEIBHO MOJIy4aTh U UCIOJIb30BaTh (POPMYIIBI IS
BBIUMCIIEHUH MJI0IIaaei 1 00beMOB GUryp, CBOOOIHO OMEPUPOBATh HIMPOKUM HAOOpOM
(dbopMyI Ha BBIYUCIIEHHE IPU PELICHUH CIIOXKHBIX 337a4, B TOM YHCIIE U 3a]a4 Ha
BBIUMCIIEHUE B KOMOMHAIMAX OKPYXHOCTH M TPEYrOJIbHUKA, OKPY>KHOCTHU U
YeThIPEXyroJIbHUKA, a TAKXKe C IPUMEHEHUEM TPUTOHOMETPHUH;

*  CaMOCTOATENbHO (POPMYIHPOBATH FMIIOTE3BI M MPOBEPSITH UX JJOCTOBEPHOCTbD.

B noBceqHeBHO¥ KM3HM M IPU U3YYEHUH IPYIUX NPeAMETOB:

*  cB00O/IHO OomepHpOBaTh (HOPMYIIaMU IPU PEHICHUH 33734 B IPYTUX y4eOHBIX MpeaMeTax

U TIpY MPOBEJICHUH HEOOXOIUMBIX BHIYHCIICHUH B pealbHOMN JKU3HU.
I'eomeTpnuyeckue nocTpoeHus

*  OmnepupoBaTh MOHATHEM HA0Opa FIEMEHTOB, ONPEACIAIONINX TEOMETPUUYECKYIO PUTYPY,

*  BJAJEThb HAOOPOM METOJIOB MMOCTPOCHUM LIUPKYJIEM U TMHEUKOM;

*  TIPOBOJUTH AHAIM3 U PEATN30BBIBATH 3TAIBI PEIICHUS 33/1a4 Ha TIOCTPOCHUE.



B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX NPeJIMeTOB:
*  BBINOJIHATH [IOCTPOEHUS HA MECTHOCTH;
*  OLEHUBATh pa3Mephl peaIbHbIX O0BEKTOB OKPYXKAIOILIETO MUPA.
IIpeoGpazoBanus
*  OnepupoBaTh IBWXECHUSMH U TPe0Opa30BaHUAMHU KaK METaNpeAMETHBIMU TOHATHIMU;
*  ONEepHUpOBAThH MOHATHEM JBIKEHUS U TpeoOpa3oBaHus Mog00us A1 000CHOBaHUIHA,
cBOOOJTHO BJIAJETh MPHEMaMH IIOCTPOCHUS (PUTYp ¢ TOMOIIBIO ABMKEHUH U
npeoOpa3oBaHus OJO0HS, @ TAK)KE KOMOMHAIUSIME IBUKCHUH, TBIOKEHUH 1
peoOpa3oBaHMIA;
*  HCIOJIb30BaTh CBOMCTBA JBWKEHUH U NTPE0Opa3oBaHU JUIsd IPOBEIeHUS 0O0CHOBAaHUS U
JI0Ka3aTeIbCTBA YTBEPKACHUI B TEOMETPUH U APYTUX yIEOHBIX MMPEIMETAX;
*  T0JIb30BAaThCS CBOWCTBAMHM JIBIKEHUH U IPe0Opa30BaHMiA IPU PEIICHNH 33/1a4.
B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX NPeIMETOB:
* INPUMEHSTH CBOMCTBA ABM)KEHUN U MPUMEHATH N01001e AJ1 IOCTPOECHUHN U BBIYUCIICHUH.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
* (CB000AHO ONEpUPOBATH MOHATUSAMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IPOU3BEICHHE
BEKTOPA HA YUCIIO, CKAISIPHOE MPOU3BEACHHUE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH,
KOOPAMHATHI BEKTOPA;
*  BJAJAETh BEKTOPHBIM U KOOPJAWHATHBIM METOJOM Ha IJIOCKOCTH JIJISl PEIICHUS 3a1a4 Ha
BBIYMCIICHUE U JI0KA3aTENIbCTBA;
*  BBINOJIHATH C TOMOIIBK) BEKTOPOB U KOOPJAMHAT JA0KA3aTEIbCTBO U3BECTHBIX EMY
reoMeTpHUecKUX (akToB (CBOMCTBA CPEHUX JIMHHIMA, TEOPEM O 3aMeyaTeNbHbIX TOUKaxX U
T.Il.) ¥ TIOJTy4aTh HOBbIE CBOMCTBA U3BECTHBIX QUTYD;
*  HCIIOJIb30BaTh ypaBHEHUS (QUTYp Ul pEIICHUS 3a/1a4 U CaMOCTOSTEIbHO COCTaBIIATh
YPaBHEHHUS OTIEJBHBIX IJIOCKUX (QUryp.
B noBcegHeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:
*  HUCMOJb30BATh MOHATHS BEKTOPOB U KOOPAUHAT [Vl PELIEHU 3a1a4 10 (U3HKE,
reorpaduu U IPYTUM y4eOHBIM MPEIMETaM.
HcTropust MaTeMaTHKH
» [loHnmaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAY4HBIX 3HaHHI, B
YaCTHOCTH BJIAJIETh NIPEJCTABICHUAMHU 00 aKCHOMATUYECKOM ITOCTPOCHUU '€OMETPUH U
IIEPBUYHBIMU NIPEACTABICHUSAMHU O HEEBKIINJOBBIX FCOMETPUSIX;
* paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE UCTOPUM Pa3BUTUS LMBUIM3ALUU U UCTOPUU
pa3BUTHS HAyKH, [IOHUMATh POJIb MaTEMAaTHKU B pa3BuTUH Poccun.
Metoabl MATEMaTHUKH
* Bnaners 3HaHUAMU O PA3JIMYHBIX METOIaX 0OOCHOBAHMSI U OIIPOBEPIKEHHUS
MaTEMaTUYECKUX YTBEPKIECHUN U CAMOCTOATEIbHO IPUMEHSITD UX;
*  BJIAJCTh HABBIKAMM aHAJIN3A YCIOBUS 33Ja4X U ONIPENEICHUS MOAXOAAIINX ISl PEIICHUS
3aJja4 U3y4EHHbIX METOJ0B WM UX KOMOMHALINH;
*  XapaKTepU30BaTh IIPOU3BEIEHUS UCKYCCTBA C YUETOM MATEMAaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJE, UCIIOJIB30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

I11. Copep:xanue kypca MaTeMaTHKHU

ConeprxaHne MaTeMaTH4YECKOT0 00pa30BaHUsl B OCHOBHOM 1IKOJIe (JOPMHUPYETCS HA OCHOBE
(byHIaMEHTaJIBHOTO sIJIpa IKOJIBHOTO MaTeMaTHYecKoro oopazoBanus. B mporpamme oHo mpen-
CTaBJICHO B BUJIE COBOKYITHOCTH COAEPKATEIbHBIX Pa3/IeloB, KOHKPETU3UPYIOIIUX
COOTBETCTBYIOIINE OJIOKH (PYyHIAMEHTAIBHOTO S/ipa MPUMEHUTENHFHO K OCHOBHOM IIIKOJIE.
IIporpamma pernameHTHpYyeT 00beM MaTepuaia, 00sS3aTeIbHOTO Ul U3y4eHHUs B OCHOBHOM
LIKOJIE, @ TAK)KE JAaeT IPUMEPHOE €ro pacnpeaeacHue Mexay 5—6 n 7—9 kiaccamu.

Coneprxanne MaTeMaTH4YeCKOTr0 00pa30BaHusl B OCHOBHOM IIKOJIE BKIIIOYAET CIEYIOIINe
paszzaensl: apupmeTrka, anredpa, GyHKINHU, BEPOSITHOCTh U CTATUCTHKA, reoMeTpust. Hapsiay ¢
STUM B HETO BKJIFOUEHBI JIBA IOTIOJIHUTENIBHBIX pa3zena: JIOTHKa U MHOKECTBa, MaTeMaTHKa B
HCTOPHYECKOM Pa3BUTHH, UYTO CBS3aHO C peasin3alieil nenel oOmenHTeUIeKTyalbHOTo 1 o011e-



KYJIbTYpHOTO pa3BuTus ydamuxcs. CoaepxaHue KaKJI0T0 U3 3TUX pa3/ie]IOB Pa3BOPAYUBACTCS B
COJIEPKaTEIbHO-METOMUECKYIO JIMHUIO, IPOHU3BIBAIOILYIO BCE OCHOBHBIE pPa3/eiibl COAEPKAHUS
MaTeMaTH4eCKOro 00pa30oBaHus HA JAHHOW CTYNEHU O0yUYeHUSI.

Conepxanue pazaena «KApupMETHKa» CIYXKUT 02301 s JaTbHEUIIEr0 U3yYCHHS YIalluMUCS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTUYECKOTO MBIIUICHUS, (GOPMUPOBAHUIO YMECHHUS
MOJIb30BAThCS AITOPUTMAMHU, & TAKIKE IPHUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HCOOXOIUMBIX B
IOBCEIHEBHOM XU3HU. Pa3BUTHE NOHATHS O YHCJIE B OCHOBHOM IIIKOJIE CBSI3aHO C
paIMoHaIBLHBIMU U UPPAIOHATHHBIMU YHCTIaMU, (POPMUPOBAHUEM ITIEPBUYHBIX MTPEICTABICHUN
0 JICHICTBUTENILHOM 4HcIie. 3aBepLICHUE YUCIOBOM JMHUM (CUCTEMATH3ALUs CBEIEHUH O
JNEHUCTBUTENBHBIX YUCIIaX, O KOMIUIEKCHBIX YHCIaX), TaK e Kak 1 00Jiee CJI0KHBIE BOITPOCHI
apudmeruku (anroput™m EBkinma, ocHOBHas Teopema apu)METHUKH), OTHECEHO K CTYIECHU
obmiero cpearero (IOJHOTO) 00pa30BaHUSI.

Conepsxanue pasnena «Anredpa» HanmpaBIeHO HA (GOPMUPOBAHUE Y YUALIUXCS
MaTeMaTHYeCKOTo afmnapara Jiisl peieHus 3a/1a4 U3 pa3HbIX pa3/ieIoB MaTEMATHUKH, CMEKHBIX
MPEAMETOB, OKPYKAIOIIEH pealbHOCTHU. SI3BIK anreOphl Mo YepPKUBACT 3HAYCHUE MATEMATUKHU
KaK s13bIKa JIJIs1 MOCTPOCHUSI MATEMAaTHYECKUX MOJIEJIEH MPOIECCOB U SIBICHUN PEaTbHOTO MUPA.
B 3agaun u3yuenus anreOpbl BXOIAT TAK)KE PA3BUTHE AITOPUTMUYECKOTO MBIIUICHHS,
HEO0OXOMMOTO, B YACTHOCTH, IS YCBOEHUS Kypca HH(GOPMATUKH, OBJIaJICHHS HaBBIKAMU
NeTYKTHUBHBIX paccyxieHuid. [I[peoOpa3oBanue CHMBOIBHBIX (HOPM BHOCUT CHIEITU(DUUECKUIMA
BKJIQJI B pa3BUTHE BOOOPAKEHUS YUAITUXCS, KX CTOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTRY.
B ocHOBHOI 11KOJIE MaTepuai rpyNIupyeTcs: BOKPYT PallMOHAIBHBIX BBIPAXKEHU I, a BOIIPOCHI,
CBSI3aHHBIE C HPPAITMOHATIBPHBIMH BHIPOKCHUSIMHU, C TPUTOHOMETPUUECKUMH (PYHKIIUSIMH U
npeoOpa3oBaHUsIMH, BXOJAT B COJEPKaHNE Kypca MaTEMaTUKHU Ha CTapiiel CTyIeHn 00y4eHus B
LIKOJIE.

Copepxanue pazaena «OyHKIUI» HAIEIEHO Ha MOJTy4YeHUE IMKOJIbHUKaMU KOHKPETHBIX
3HaHUH 0 PYHKIMH KaK BaXKHEHIIICH MaTeMaTHISCKON MOJICIH JJIsi OTTUCAHUS U UCCIICI0OBAHMS
pa3zHooOpa3HbIX MpoiieccoB. M3yueHue 3Toro matepuaia cnocoOCTBYET pa3BUTHIO Y yUAIIUXCS
YMEHHSI UCIOIb30BaTh PA3INYHbIE SI3bIKM MAaTEeMAaTUKHU (CIOBECHBINH, CUMBOJINYECKHA,
rpaduyeckuii), BHOCUT BKJIaJ B pOPMHUpPOBAHHUE MPEICTABICHUM O POJIM MaTEMaTUKHU B Pa3BUTHH
LUMBUIIU3ALUHU U KYIbTYpBHI.

Pa3znen «BeposITHOCT M CTaTUCTHKAY» — 00s13aTeNbHBIN KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHusl,
YCUJIMBAIOIIUN €ro MPUKIIaJHOE U MPAKTUYECKOE 3HaUeHHe. ITOT MaTepual HEOOX0 UM MPexk/Ie
Bcero Juist popMHUPOBaHUS Yy yHalluXcsl PYHKIIMOHAIBHON TPAaMOTHOCTH — YMEHUM
BOCIIPUHUMATh U KPUTUUYECKU aHAIM3UPOBATh UH(OPMAIINIO, TPEJICTABICHHYIO B Pa3IMUHbIX
(dbopmMax, MOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHX pealbHbIX 3aBUCUMOCTEH, IPOBOJAUTD
MpoCTEeIINe BEPOSITHOCTHBIE pacyeThl. M3yueHre 0CHOB KOMOMHATOPUKH MTO3BOJIUT yYaIIUMCS
paccMaTpuBaTh CiIydau, OCYILIECTBIISAThH Mepedop U MoACUYEeT Yncia BAPUAHTOB, B TOM YHCJIE B
MPOCTEHIINX MPUKIAIHBIX 3a/1a4ax.

[Ipu u3y4eHUn CTATUCTUKHU U BEPOSITHOCTU PACIIUPSIOTCS MPEICTABICHHSI O COBPEMEHHOM
KapTHUHE MHpa U METOJaxX ero MccleoBanus, (GopMUpyeTcsi IOHUMaHUE POJId CTATUCTUKH KaK
MCTOYHHUKA COIMANILHO 3HAUMMOM MH(OpMAaLINY, U 3aKIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIILJICHUS.

Henp conepxanus pazaena «l'eoMeTpus» — pa3BUTh y yHalIUXCsl TPOCTPAHCTBEHHOE
BOOOpakeHHE U IOTUYECKOE MBIIIJICHHE MMyTeM CUCTEMAaTHYEeCKOTO N3YUeHHUsI CBONCTB
reOMEeTPHUECKUX (PUTYp Ha TUIOCKOCTH U B IPOCTPAHCTBE U MPUMEHEHHS 3TUX CBOUCTB MPH
pelLIeHuN 3a/1a4 BBIYUCIUTEIBHOTO M KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas poJib pU
3TOM OTBOJIUTCS PA3BUTHIO FEOMETPUUYECKON MHTYyUIMU. CoueTaHne HarjasqHOCTH CO
CTPOTOCTBIO SIBJISIETCS] HEOTHEMIIEMOM YaCThIO T€OMETPUYECKUX 3HAaHUW. MaTepuail,
oTHOCsHCS K Ookam «KoopauHatel» u «BeKTopb», B 3HAUUTENHHOM CTENIEHU HECET B cebe
MEXKIIPEMETHBIE 3HAHUS, KOTOPbIE HAXOIAT MIPUMEHEHUE KAK B PA3IMYHBIX MATEMATUYECKUX
JUCHUILIMHAX, TaK U B CMEXHBIX MPEIMETaX.

OcobenHoCThIO pazfiena «JIoruka U MHOKECTBa» SBIISETCS TO, YTO MPEACTABICHHBINA B HEM
Marepuai NPeUMYIIECTBEHHO U3Y4aeTCsl U UCIOJIb3YETCsl, pacCpeieIEHHO — B X0JIe
paccMOTpEHUS pa3IMYHbIX BOMPOCOB Kypca. COOTBETCTBYIOLIUM MaTepual HalleJeH Ha
MaTeMaTH4eCKOe Pa3BUTHE ydaluxcs, GOPMUPOBAHUE Y HUX YMEHHS TOYHO, CIKATO U SICHO



M3JIaraTh MBICJIM B YCTHOM U IMCbMEHHOM peyu.

Paznen «Marematrka B HCTOPHUYECKOM Pa3BUTHW» MPEAHA3HAYCH TS (OPMHUPOBAHUS
MIPEJICTABICHUIA O MATEMATHUKE KaK YaCTH YEJIOBEUECKOM KYIbTYPBI, I OOIIETO pa3BUTHS
IITKOJIBHUKOB, TSI CO3JaHUsI KYJIBTYPHO-UCTOPUIECKOH cpepl 00yueHus. Ha Hero He
BBLJIEIISIETCS CIIELIMAIBHBIX YPOKOB, YCBOCHHUE €r0 HE KOHTPOJIUPYETCS, HO COJNEPKAHUE 3TOTO
paszzelia OpraHMYHO MPUCYTCTBYET B YIeOHOM IpoIliecce Kak CBOEro poja ryMaHUTapHbBIN (GOH
MIPH PACCMOTPEHUH MPOOIEMATHKH OCHOBHOTO COJICPIKAHUS MAaTEMAaTHYECKOTO 00pa3oBaHUsL.

B ocHoBe copeprxanust 00y4eHUs MAaTEMATHUKE JIEKUT OBJIAJICHUE YYAIIUMHUCS CIICIYIOIUMU
BUJaMU KOMITCTCHIIMI: NPeAMeTHO, KOMMYHUKATUBHOM!, OPraHM3alMOHHON U
001IeKyIbTYPHOM. B COOTBETCTBUM C 3TUMH BUAAMH KOMIIETEHIIUN HAMU BbIJICJICHBI TJIABHBIC
COJIepXKaTeIbHO-1I€TIEBbIC HAIIPaBJICHUs (JIMHUM) PAa3BUTHS YUAIIMXCSl CPEJACTBAMU MpEaMETa
«MarteMaTuKa.

IIpexmerHass komnereHuus. [loa nmpeaMeTHON KOMIIETEHIIMEN TOHUMAETCS
OCBEJIOMJIEHHOCTH IIIKOJIBHUKOB O CUCTEME OCHOBHBIX MATEMATUYECKUX MPEACTABICHUN U
OBJIAJICHHE UMH HEOOXOTUMBIMHU TIPEAMETHBIMUA YMEHUSIMU. DOPMHUPYIOTCS CIEAYIOINE
00pa3zyrolye 3Ty KOMIETEHIUIO MPEICTABIICHUS: 0 MATEMAaTUUECKOM SI3BIKE KaK CPEJICTBE
BBIPAKECHUS MATEMATUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U T.[I.; O MATEMATHYECKOM
MOJIEJIMPOBAHUM KAK OJHOM M3 BaKHBIX METOJIOB MO3HAHUS MUpa. POPMUPYIOTCS CIEAYIOLINE
00pazyrolne 3Ty KOMIETEHIIUIO YMEHHUS: CO3aBaTh MPOCTEUIIINE MaTEeMAaTHUECKHE MOIEIH,
paboTaTth C HUMH ¥ HHTEPIIPETUPOBATH MOJYyYECHHBIE PE3YIbTAThI; MPUOOPETATh U
CHUCTEMAaTHU3UPOBATh 3HAHUS O CIIOCO0aX PEIICHHs] MAaTeMaTHIECKUX 3a1a4, a TAK)Ke IPUMEHSATh
ATH 3HAHMS U YMEHUS JUISl PEIIEHUS] MHOTUX KM3HEHHBIX 3a/1a4.

KommyHukaTruBHasi koMnereHuus. [1oq KOMMyHUKaTUBHON KOMIETEHIIMEN TOHUMAETCS
c(hOopMUPOBAHHOCTh YMEHUS SICHO U YETKO M3J1araTb CBOM MBICIIH, CTPOUTH ApTyMEHTHUPOBAHHbBIC
pacCy>XJIeHHUsI, BECTH JUAJIOT, BOCIIPUHUMAS TOUKY 3PEHUSI COOECETHUKA B B TO KE BPeMs
nmoaBepras €€ KpUTHIECKOMY aHAJIM3y, OTCTauBaTh (MPU HEOOXOIUMOCTH) CBOIO TOUKY 3pEHUS,
BBICTpauBas CUCTEMY aprymeHTanuu. GopMHUPYIOTCSE 00pa3yroiye 3Ty KOMIETEHIIUIO YMEHHUS, a
TaKke YMEHHUsI U3BJIeKaTh MH(OPMAIIMIO U3 PA3HOTO POJIa HCTOYHHKOB, IPEOOPA30BBIBAs €€ TIPH
HEOOXOIUMOCTH B Apyrue Gopmbl (TEKCTHI, TAOIUIIBI, CXEMBI U T.1I.).

OpranusanuonHasi kommnereHums. [Io opraHu3aliMOHHON KOMIETEHIIMEW TOHUMAETCSA
c(hOpMUPOBAHHOCTh YMEHHUS CAMOCTOSITEILHO HaXOIUTh U MIPUCBANBATh HEOOXOIUMBIC
ydanMcst HoBbie 3HaHUs. DopMUpyIOTCs Clieayroie 00pa3yromue 3Ty KOMIETEHIIUIO YMECHHS:
CaMOCTOSITEJIPHO CTaBUTh Y4eOHYIO 3a/1auy (11e71b), pa30uBaTh €€ Ha COCTaBHBIC YaCcTH, Ha
KOTOPBIX OYZET OCHOBBIBATHCS MPOIECC €€ PEIICHHUs, aHATM3UPOBATh PE3YJIbTAT JCHCTBHSI,
BBISIBJISITH JIOMYIIEHHBIE OIMMOKH M HETOYHOCTH, UCIIPABJIATH UX M MPEACTABIATh MOJTYICHHBIN
pe3ynbTaT B (hopMe, JIETKO AOCTYITHOM JIJISl BOCHIPHSITHS APYTUX JHOICH.

OO0mekyJabTypHas KomnereHuus. [1o o0meKkynbTypHOH KOMIETeHIINEH TOHUMAETCS
OCBEIOMJICHHOCTbH IIKOJIBHUKOB O MAaTEeMAaTHUKE KaK dJIEMEHTE 00I11eYeIOBEYECKON KYIbTYpHhI, €€
MECTE B CUCTEME JIPYTUX HAYK, a TAKXKE €€ pOJIM B Pa3BUTUU IIPEICTABICHHI YEJI0BEUYECTBA O
LEI0CTHOM KapTuHe Mupa. DopMHpyIOTCA cieayIoue 00pa3youe 3Ty KOMIETSHIIUIO
MIpe/ICTaBJICHHs: 00 YPOBHE Pa3BUTHUS MATEMATHKHU HA Pa3HBIX HCTOPHUECKUX ITANaxX; O BEICOKOH
MPAKTUYECKON 3HAUUMOCTH MAaTeMaTUKH C TOUKHU 3PEHUS CO3/IaHUS U Pa3BUTHUS MaTEpHUATbHOMN
KYJIBTYpPBI 4YETIOBEYECTBA, a TAK)KE O BAXKHOM POJIM MAaTEMATUKH C TOUKU 3peHusi GOpMUPOBAHUU
TaKMX BOKHEUIIUX YEPT JUYHOCTH, KAK HE3aBUCUMOCTb U KPUTUYHOCTh MBILIJIEHUS, BOJISI U
HaCTOMYMBOCTh B JOCTHKEHUHU LEIH U JIp.

IV. OcHoBHOe conep:xaHue

APUDOMETHUKA

HarypajbHble yucia

Hatypanbnsbiii pan. lecatuunas cucrtema cuncieHus. [11o3MnonHbIe CUCTEMBI CUUCIIEHMS. |
Apugpmernueckue neicTBUA ¢ HATypaJbHBIMU YnciaMu. CBOKWCTBA apu(PMETHUUECKHUX EHCTBHA.

[TonsaTue o creneHu ¢ HaTypajJbHBIM Moka3arenaeM. KBaapat u ky0 uncina.

UHucnosble BEIPAKECHUS, 3HAYCHUE YUCIIOBOTO BbIpaykeHHUs. [IopsAa0K AEHCTBUI B YUCIIOBBIX
BbIPAKCHHUAX, UCTIOJIb30BAHUC CKOOOK.



Pemienne TekCcTOBBIX 33a71a4 apU(PMETUYECKUM CIIOCOOOM.

Jenurenu u kpaTHble. Hanbonpmmii o0muii 1enTeNb, HaMMEHbIIee 001ee KpaTHoe.
CaoiictBa aenumoctu. [IpusHaku genumoctu Ha 2, 3, 5, 9, 10. [pyrue npusHaku JeIUMOCTH
(manpumep, Ha 4, Ha 25).] [IpocTbie u cocTaBHbIe ynca. Pa3ioxeHnre HaTypaabHOTO YUCia Ha
npocTbie MHOXUTENU. [ Anroputmbl HaxoxaeHus HOK u HO/L.] [lenenue ¢ octatkom.

JApoou

OO6bikHOBEHHBIE 1poOu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX JPOOCH.

ApupmeTrnueckue IecTBUs ¢ OOBIKHOBEHHBIMHU Ip00siMu. HaxosxjeHrne 4acTu OT 1eJoro u
LIEJIOTO IO €r0 YacTH.

Hecsatuunbie qpoou. CpaBHEHHE AECATUYHBIX IpoOel. AprudmeTniyeckue AeHCTBHS C
JnecSITHIHBIME JIpoOsmu. [IpeacraBienue 1ecaTHIHON ApoOu B BUE OOBIKHOBEHHOU IpOOH 1
OOBIKHOBEHHOM B BUJIC ICCATUIHOM.

OtHowenue. [Iponopiiys; 0CHOBHOE CBOWCTBO MPOTIOPIIUH.

[IponienTs. Haxosx1eHre MpOIIeHTOB OT BEJTUYUHBI U BEJTUYUHBI TI0 €€ MPOIICHTaM;
BBIpAKEHUE OTHOIICHUS B IIPOLICHTAX.

Pemienune TeKCTOBBIX 3aJ1a4 apuPMETHUECKHUM CIIOCOOOM

PaumnonanbHbIe YncIa

[TonoxxurenpHble U OTPULIATEIbHBIEC YHCIIA, MOAYJIb YUCIIA.

N3o0pakeHune urces ToukaMu KOOPIUHATHOM MPSIMOM; TeOMETpUIeCKass MHTEPIPETAIIH
MOJYJIS YUCIIa.

MHO0ecTBO LIETBIX uncen. MHOXKECTBO pallMoHaIbHBIX uncen. CpaBHEHUE palliOHATBHBIX
gucen. ApudMeTndeckue NeHCTBHS C pallMOHATBFHBIME ynciaMu. CBOMCTBA apu(hMETHUIECKUX
JENCTBUI

HN3mepenus, npudIM:KeHUs, OLEeHKH. 3aBUCUMOCTH MEK1y BeJTHYUHAMM

[TpubnmkeHHoe 3HaUeHNEe BETMUNHBL, OKPYTJIEHHE HATYPaTbHBIX YHCET U IECATUUHBIX
npo6eit. [Tpuknka u orieHKa pe3ynbTaTOB BHIYUCICHUH.

[IpuMmepsl 3aBUCHMOCTEN MEXy BETUYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE;
MIPOU3BOIUTENBHOCTD, BpeMs, paboTa; IieHa, KOJIMYECTBO, CTOMMOCTH U Jip. [IpencraBienue
3aBUCHUMOCTEH B BHJIEC (hopmyI.

Pemenne TekcTOBBIX 33724 apu(METHUESCKIM CITOCOO0OM.

DJIeMeHTBhI aJIredpbl

Hcnonb3oBanue OykB st 0003HAUEHUS YUCE, IS 3alIHCH CBOMCTB apu(PMeTHYECKIX
EUCTBUI.

BbykBenHble BripaxkeHus. YnucaoBoe 3HaueHHe OYKBEHHOTO BBIPAXKEHUS.

VYpaBHeHHe, KOpeHb ypaBHeHUs. Haxoxk1eHne Hen3BeCTHBIX KOMIIOHEHTOB apu(METHYECKUX
NEUCTBUI.

JlexapToBbI KOOpAMHATHI HA IJIOCKOCTH. [locTpoeHne ToUKHU 10 ee KOOpAHATaM, ONPEICIICHHUE
KOOPAMHAT TOYKU Ha IJIIOCKOCTH

OnucaresbHas cratucTuka. Bepositrnocts. KoMOMHaTopuka

[IpencraBienue naHHBIX B BUAE Tabnul, nuarpamm. [lonarue o ciaydaiiHOM COOBITUU.
JlocToBepHOE 1 HEBO3MOXKHOE cOObITHS. CpaBHEHHE IIAHCOB.

Pemenne kKoMOMHATOPHBIX 33/1a4 METOJIOM Iiepedopa BapHaHTOB.

Harasanas reomerpust

Harnsgaeie npenctaBieHus 0 TeOMETpUUYECKuX (purypax: npsimasi, OTpe30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyTr. B3auMHoe pacnosiokeHue IByX NMpsSMbIX, IBYX
OKPYKHOCTEH.

MHOroyroiabHUK, NIPaBUIbHBII MHOTOYTOJIbHUK. YEThIpEXyrOJIbHUK, IPSIMOYTOIbHUK,
KBaJpar.

Bunel TpeyroasHUKOB: OCTPOYTOIBHBIN, MPSIMOYTOIBHBIN, TYOYTOJNBHBINA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHMIA.

N3o06paxenune reomeTpuieckux GUTyp Ha HETMHOBAHHOM OyMare ¢ HCIOIb30BAaHHEM
LUPKYIs, IMHEHKH, YrolIbHUKA, TpaHcropTupa. [[locTpoenus Ha kineryaToit Oymare. |

Jnuna otpeska, tomaHoil. [lepumerp MHOTOYrONBHUKA. EMUHUIIBI M13MEpEHUs JUIUHBIL.
N3mepenue AMHbBI OTpE3Ka, HOCTPOSHUE OTPE3Ka 3aJaHHOM ITTUHBI C IOMOUIBIO TMHENUKH.

Buns! yrios: ocTpselil, NpsAMOU, TYIIOU, pa3BepHyThIN. I pagycHas mepa yria. 3mepenue u



IIOCTPOEHUE YIJIOB 3a/laHHOM rpalyCHON MEPHI C IIOMOILBIO TPAHCIIOPTUPA.

[onsaTtue muomany GUrypsl; eTUHULB ©3MEepeHUs Tomaau. [lnomans npsaMoyroipHUKa,
kBajgpata. PaBHoBenukue ¢purypsl. [PaBHococTaBnennbie Gpurypsi. |

[Pa3pezanue u cocraBieHue reomerpuueckux ¢uryp. [loctpoenue napkeroB, OpHaMEHTOB,
y30POB. ]

[Perenue 3a1a4 Ha HAX0XK/IEHHE PABHOBEIMKHUX M PABHOCOCTABJICHHBIX (DUTYP. ]

Harnsagaelie npencraBieHns 0 NPOCTPAHCTBEHHBIX (purypax (Ky0, napajienenumnes, npu3ma,
nupamuia, map, cgepa, KoHyc, THIHIp). M300paxkenue npoctpancTBeHHBIX (uryp. Ilpumepsr
ceyeHuil. MHororpanHuku. IIpuMeps! pa3BepTOK MHOTOTPaHHHUKOB, IWJIMHIPA U KOHYCA.
[Coznmanne Mojeneit mpoCcTpaHCTBEHHBIX GUTryp (M3 Oymaru, mpoBOJIOKH, TUIACTHIIMHA U JIp.). ]

[TonsTre oObeMa; eqMHUIIBI 00beMa. OOBEM MPSIMOYTOIHHOTO TIapaJuIeIIee1a, Kyoa.

[lonsartue o paBenctse ¢uryp. LlenTpanpHas, oceBas u 3epkaibHas cuMMmeTpun. M3o0paxenne
CUMMETPUYHBIX QUTYP.

AJITEBPA
JeiicTBUTEeIbHBIE YMCJIA
Pacmmpenne MHO)KeCTBa HAaTYpaJIbHBIX YHCEIT 10 MHOKECTBA LEJbIX, MHOYKECTBA LIEJIbIX YHCEIT

m
A0 MHOXXCCTBA pallMOHAJIbHBIX. PaHI/IOHaJ'II)HOG YHCJIO0 KaK OTHOIICHHUEC ;, rac T - Iejao€ 4uclio,

Il - HATypaJIbHOE.

Crenens ¢ LeabIM TOKA3aTENEM.

KBanpartuslit kopenb u3 uncna. Kopenb Tperbeit crenenu. [[lonarue o kopHe N-if creneHu us
yucia. | 3anuck KOpHEH ¢ MOMOIIBIO0 CTENEHH ¢ JPOOHBIM MOKa3aTeeM.

[TonsaTre 06 upparmoHabHOM umcie. MppanmoHaIbHOCTh Yncia V2 u HECON3MEPUMOCTH
CTOPOHBI M TMaroHa M KBajapaTa. /lecsaTuunbie NpUOIMKEHNS HPPALMOHAIBHBIX YHCEI.
[TIocTpoeHre HA KOOPAMHATHOM MPSAMOU TOYEK, COOTBETCTBYIOIINX UPPALMOHAIBHBIM YUCIIaM

BHAa /N, T/ T - HAaTYpaabHOE YHCIIO. ]

MHOXECTBO ACUCTBUTEIBHBIX YUCEIT; TPEICTABICHUE ICUCTBUTEIHHBIX YUCEN OCCKOHECYHBIMH
NEeCATUIHBIME ApoOsimu. CpaBHEHHE NeHCTBUTENBHBIX uncen. [[lepuoauyeckue u
HETIepUOANIECKHUE ACCITHYHbBIC qpoOH.| B3anuMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY JICH -
CTBUTEJIBHBIMU YHCIAMHU U TOUKAMU KOOPJMHATHOU MpsiMOM. YMCIOBBIE MPOMEXKYTKH:
HUHTEPBaJ, OTPE30K, JIyY.

HN3mepenus, npudJInKeHusi, OLEeHKHU

[IpubmmxeHHOe 3HAYEHUE BEJIMYMHBI; TOYHOCTH MPUOKEHUS. [ AOCOIIOTHAS U
OTHOCHTEJIbHAS MMOTPEITHOCTH MpUOImKeHus. | PazMepsl 00BEKTOB OKpYIKaroIero Mmupa (0T
AJIEMEHTAPHBIX YaCTHUII 10 BeeaeHHOM), T TEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Ipukuaka u oreHKa pe3ynbTaToB BerunciaeHui. CriocoObl 3anUcH 3HAaU€HUH BEIUYUH, B TOM
YHCIIe C BBIAEIEHNEM MHOXKUTENS - cTenenu 10 B 3amucu uucia

BBenenue B ajredpy

BbykBeHHbIe BbIpakeHUs (BBIpaXKEHHSI C IEPEMEHHBIMU). YHCIOBOE 3HaYeHHE OYKBEHHOTO
BbIpakeHus. JlomycTtumble 3HaueHUs nepeMeHHbIX. [loacTaHOBKa BbIpa)KeHUN BMECTO
MePEMEHHBIX.

[IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUN HA OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBUH.
PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXAECTBO.

MHoOro4jeHbl

Crenenb ¢ HATYpaJIbHBIM MOKA3aTeNEeM U €€ cBoMcTBA. OIHOWIEHbI M1 MHOTOUJIeHbI. CTeneHb
MHorousieHa. Cl0KeHHe, BBIYUTaHUE, YMHOKEHUE MHOTOWICHOB. POPMYIIbl COKPAILIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBbI U KBajpat pazHocTu. [Ky6 cymmer u ky6 paznoctu.] ®opmyna
pazHocTH KBaapatoB. [Dopmynbl cymMMbl KyOOB U pazHocTH KyOoB.| [IpeoOpa3oBanue 11e10ro
BBIpAKEHUSI B MHOTOUJIEH.

PaznoskeHne MHOro4wieHa Ha MHOXKHATEIIHN: BRIHECEHUE OOIIEro MHOKHMTEIS 32 CKOOKH,
TPYIIUPOBKA, TPUMEHEHHE (POPMYI COKPAIIEHHOTO YMHOXEHHS. MHOTOUIIEHBI C OJTHOM
nepemenHoi. Kopenb MHOrowsiena. KBagpatHelii TpexuiieH, pa3jioKeHHe KBaIpaTHOTO
TpeXuJieHa Ha MHOKHUTEJIH.

Auaredpanyeckue 1poomn

Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anrebpandeckoid qpoou. CokparieHue apooei.



CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JACTICHUE alTeOpandecKux Ipo0eii.
Crenenb C 1eNIBIM IMOKa3aTeJIieM U €€ CBOMCTBA.
ParnmonanbHbie BEIpaXeHUs U UX peoOpa3oBanus. Jloka3aTenbcTBO TOXKIESCTB.
KBaapaTHbie kopHUI
T[ToHATHE KBAJPATHOTO KOPHS, apH(METHUECKOTO KBAJAPATHOTO KOPHS. YpaBHEHHE BHJA X2 =
a. CoiicTBa apu(MeTHIECKUX KBaIPATHBIX KOPHEH: KOPEHb U3 IPOU3BEACHHUS, YaCTHOTO,

crenenn. TOXKIECTBO BUIA (\/5)2 = a,rgea > 0,va? = |a|. [IpumeHeHnue cBoiicTB apudmerH-
YECKUX KBaIPaTHBIX KOPHEHN K IPEe0Opa30BaHUIO YUCIOBBIX BBIPAKEHUM U K BBIYMCICHUSIM.

YpaBHeHus ¢ 0AHOI NTepeMeHHOM

VYpaBuenue ¢ ogHou nepemenHoil. Kopenb ypaBuenus. CBOCTBA YHCIOBBIX PABEHCTB.
PaBHOCHJIBHOCTH YpaBHEHUN.

Jluneitnoe ypaBHenue. [VccnenoBanue nuHeHoro ypaBHenusl. | Pemenue ypaBHeHui,
CBOJSIILIUXCS K IUHEHHBIM.

KBanpatHoe ypaBHenue. HenosiHble KBajpaTHbie ypaBHeHUs. Dopmyiia KopHen
KBaJpaTHOro ypaBHeHUs. Teopema Buera. Penienue ypaBHeHH, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanpaTtHbie ypaBHeHus. [IpuMepsl penieHus ypaBHEHUN TPETbEW U YETBEPTON CTEIIEHH C
HCII0JIb30BAHUEM METOJIOB Pa3yIOKEHUSI HA MHOKHUTEIH [3aMEHbI IEPEMEHHOM].

Pemenue npo6GHO-paliOHAIbHBIX YpaBHEHUH.

Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CriocoOoM

Cucrembl ypaBHeHH I

VYpaBHeHHE ¢ 1ByMs IEpEMEHHBIMU. JINHENHOE ypaBHEHHE C IBYMsI IepeMeHHbIMHU. [IprMepsl
pelIeHNs YpaBHEHUH B LENbIX YUCIIaX.

CucreMa ypaBHEHHUH ¢ IByMs EpEeMEHHBIMU. PaBHOCUILHOCTD cucTeM. CucTEMA IBYX
JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU; PEIICHNE MTOJACTAHOBKOMN U CIIOKEHHUEM.
Pemenue cucremM AByX ypaBHEHUMN, OJTHO U3 KOTOPBIX JIMHEMHOE, a IPYroe - BTOPOUl CTEMEHH.
[Tpumepsl penieHns: CUCTEM HETMHEHWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMH.

Pemrenne TekCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

JlexkapToBbI KOOPIMHATHI Ha MJIOCKOCTU. ['paduueckas nHTEpIpeTays ypaBHEHUS C IByMS
IIEPEMEHHBIMU.

I'paduk muHEHHOTO YypaBHEHUSI C IBYMS TIEPEMEHHBIMU. YTJIOBOH KOA(PGUIIUESHT MPSIMOH;
YCIIOBUE NapAJJIEIIbHOCTH MPSAMBIX. [ Y CIIOBUE NEPIEHIUKYISIPHOCTH MPSMBIX. |

I'paduku mpocTermnx HENMMHEHHBIX ypaBHEHHH (11apabosia, runep0osia, OKPY>KHOCTB).

I'padmyeckas nuHTEpIpeTaLls CUCTEMBI YPAaBHEHUH C IBYMsI IIEpEMEHHBIMHU.

HepaBencrBa

YucnoBble HEPaBEHCTBA U UX CBOMCTBA

HepaseHnctBo ¢ oiHOM nnepeMeHHON. PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C
onHoi nepemeHHo. KBanparHbie HepaBeHCcTBa. [[IpuMepsl penienus JpoOHO-pallMOHATBHBIX
HepaBeHCTB.| CUCTEMbI HEPABEHCTB C OJIHOM IEPEMEHHOM.

3aBHCHMMOCTH MeKAy BeJIUNYNHAMHU

3aBUCUMOCTH MEXay BeanunHamu. [IpencraBienrue 3aBucCuMOCTEN MEX Ay BEIUUMHAMU B
Bujie hopmyn. Beraucienus no popmynam.

[Ipsimas mponopIoHaIbHAas 3aBUCUMOCTD: 3a/laHue GopMyIoil, koahduimeHT
IIPONOPLIMOHAIIBHOCTH; CBOMCTBA. [IprMeps! mpsMO MpONOPIHOHATIBHBIX 3aBUCUMOCTEM.

OO6patHas mponopLUMOHaIbHAs 3aBUCUMOCTb: 3aJlaHue (GopMysoi, ko3dhduiueHT oOpaTHoM
MPONOPLHMOHATIBHOCTH; cBOICTBA. [IpuMepsl 00paTHO MPONOPLHUOHATIBHBIX 3aBUCUMOCTEH.

Pemienue 3a1a4 Ha MPONOPIIMOHANBHYIO U 0OPAaTHO MPOTOPLUOHATIBHYIO 3aBUCUMOCTH.

YucioBble pyHKIUH

[Tonarue gpynxuun. O61aCcTh ONpeneNeHus] 1 MHOKECTBO 3HaueHuH QyHKIMH. CriocoObl
3aganus pyHkuuu. I'paduk pynkuuu. CBoiicTBa QyHKIMH, UX OTOOpakeHUe Ha rpaduke:
BO3pacTaHue U yObIBaHHe (PyHKIMHU, HYIH QYHKLIMH, COXpaHEHUE 3HaKa. YTEeHHE U MOCTPOECHUE
rpaduKoB QYHKIHA.

[Tpumeps! rpaduKoB 3aBUCUMOCTEN, OTPAXKAIOIIUX PeaTbHbIE MPOLIECCHI.

DyHKIMH, OTIUCHIBAIOLINE MIPSIMYIO U 00pPaTHO MPONOPLUUOHATbHbBIE 3aBUCUMOCTH, UX I'paduKu
U CBOMCTBA.

JIuneiinas QyHKIMS, €€ CBONCTBA U TpaduK.



KBanpatuunas ¢pyHkius, ee rpadyk 1 CBOMCTBA.

Crenennblie (PyHKINU C HATYpaIbHBIMH MOKA3aTeIsIMH 2 U 3, UX rpa)uKu U CBOMCTBA.
I'paduku dpynxumii y=vx,y = Vx,y = |x].

[[TapamnenbHbI epeHoC TpadUKOB BIOJIb OCEH KOOPIUHAT, CHMMETPHSI OTHOCUTEBHO OCei
KOOP/MHAT. |

YucioBble N0CT€10BATEILHOCTH. Apr(pMeTHUYecKas U reoMeTpUYecKasi Iporpeccum

[TonsiTHE YNCIOBOM MOCIIENOBATENBHOCTH. 3aJaHHUE NTOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dbopmymoit u popmyoii N-ro wiena. [Uucna Ouborauyw. |

Apudmerrueckas 1 reoMeTpuIeckas mporpeccur. @opMmyIiel N-ro WwieHa apuPMETHIECKON 1
r€OMETPUYECKON IIPOTrPECCHil, CyMMbI IEPBBIX 1T WieHOB. M300pakeHne 4IeHOB
apu(METHIECKON U TE€OMETPUIECKOM MPOTrPEeCcCHii TOUKaMU KOOPIMHATHON TIOCKOCTH.
JIMHEeMHbIN U SKCIIOHEHIMANIBbHBIN pocT. CI0XKHBIE TPOLIEHTHI.

OnucarejibHasi CTATHCTHKA

[IpencraBienue qaHHBIX B BUAE TaOIuUL, 1uarpamm, rpapukoB. CirydaiiHas H3MEHUHUBOCTb.
CraTucTrueckre XxapakTepuCTUKH Ha0opa JaHHBIX: cpeiHee apudmMeTnyeckoe, MeIuaHa,
HauOoJbIlIee U HAaMMEHblIee 3HaueHus, pa3max. [IpencraBienns o BBIOOPOYHOM HCCIIEA0BAHUN.

Cayuaiinble cOOBITUSI U BEPOSTHOCTD

[TonsiTHE O cilydyalfHOM ONBITE U CITy4ailHOM COOBITHH. DiieMeHTapHble coObITHs. YacToTa
Cy4aitHOTO coOBbITHsA. CTaTUCTHUECKHI MOIX0/T K TTOHSATHIO BEpOATHOCTH. [ HecoBmecTHbIE
coObITHsA. DopMyIia CII0KEHUST BEPOSITHOCTEH. | BEeposSTHOCTH MPOTHUBOTIONIOKHBIX COOBITHIA.
JlocToBepHbIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coOBITHI. Kitaccnueckoe
oTpe/ieNieHUue BEPOSTHOCTH.

DJIeMeHTbl KOMOMHATOPUKHU

Pemenne koMOMHATOPHBIX 33/1a4 iepedbopoM BapraHToB. KoMOuHaTopHOE MpaBuiio
ymHOXkeHus. [lepecraHoBKY U (hakTOpHa

MHo:xecTBa. JJ1€MEHThI JTOTHKH

MHO0K€eCTBO, 21IEMEHT MHOKECTBA. 3aJaHHE MHOKECTB [IEPEUNCIICHUEM DIIEMEHTOB,
XapaKTepUCTUYECKUM CBOMCTBOM. CTaHapTHBIE 0003HAUEHHS YUCIOBBIX MHOXKECTB. IlycToe
MHOJKECTBO U ero o6o3HaueHue. [logmMuoxkecTBo. OObeMHEHNE U NTEPECEUEHUE MHOKECTB,
Pa3HOCTb MHOXECTB.

NnnrocTpanus OTHOLIEHUN MEXAY MHOKECTBAMHU € MTOMOILBIO 1Uarpamm Diliiepa - BeHHa.

[loHATHE O PAaBHOCUIIBHOCTH, CJIE0BAaHUHM, YIOTPEOIEHUE JIOTHYECKUX CBA30K €CIM  TO, B
TOM U TOJIBKO B TOM Clly4ae, U, WIH.

MaremaTrueckoe 0Opa30BaHUE UIPAET BAXKHYIO POJIb B MPAKTUUECKOM XKHU3HH OOIIECTBa,
KOTOpast CBs3aHa ¢ (JOPMUPOBAHUEM CIIOCOOHOCTEH K YMCTBEHHOMY SKCIIEPUMEHTY.

IIpakTryeckas MoJIe3HOCTh IpeAMeTa 00yCIOBIIEHa TEM, YTO IPOUCXOTUT (POpMUPOBAHHE
00MIMX crI0cOO0B MHTEIIEKTYaIbHOM AeSTeIbHOCTH, 3HAUMMON JJIS pa3IMuHbIX chep
YeJI0BEYECKOU JESTEILHOCTH.

be3 6a30Boii MaTeMaTHYeCKON MOATOTOBKM HEBO3MOKHO CTaTh 0OPa30BaHHBIM UEJIOBEKOM, TaK
KaK OBJIaJICHHE MaTeMaTHUECKUMH 3HaHUSAMH U YMEHUSAMHU HEOOX0JUMO JUIsl TPOJA0IIKEHUS
00pa30oBaHus, U3YYEHUS CMEXHBIX AUCLUIUINH, IPUMEHEHHS B TIOBCEAHEBHOM KHU3HM.

OOyueHne MaTeMaTUKE 1aeT BO3MOXKHOCTb ()OPMHUPOBATh y yHaIIUXCsl KAUECTBA MBIIIICHHS
HE00X0AMMBIE JJIS aJlaliTallii B COBPEMEHHOM MH(OPMAIIMOHHOM OOIECTBeE.

HoBu3Ha naHHOM porpaMMBbl ONPEAEIISETCS TEM, YTO B OCHOBE ITOCTPOECHUS JaHHOTO Kypca
JIKUT UJiesl TyMaHU3aluu 00y4eHHsl, COOTBETCTBYIOIIAsi COBPEMEHHBIM MPE/ICTABICHUSIM O
LEJIAX IKOJIBHOTO 00pa30BaHus U yielstomias 0co60e BHUMaHUe JIMYHOCTH YU€HHUKa, €ro
uHTepecaM U criocoOHocTsIM. [Ipeanaraemslil Kypc mo3Bosser ooecnednTs GOPMUPOBAHUE KaK
npeoMemHuIX YMEHUH], TaK U YHUBEPCANbHBIX Y4ueOHbIX OeliCmauti IIKOJIbHUKOB, a TaKKe
COcOOCTBYET JOCTIXKEHUIO orpeenéHHbIX BO PI'OC IMYHOCTHBIX Pe3ylIbTaTOB, KOTOPHIE B
JAJIbHENIIIEM MO3BOJIAT yJalIUMCsl IPUMEHSTD MOJIyUYEHHbIE 3HAHUS U YMEHUS IS PEILICHUs
Pa3IMYHBIX KU3HEHHBIX 3a7a4.

Me:xnpeaMeTHBIE CBA3U OCYILECTBISIOTCS IOCPEACTBOM ONOPHI JAHHOTO MPEAMETA Ha
uHPOpPMATUKY, (PU3UKY, XUMHIO, FeoTrpagHuIo.

[Ipu opranu3zaiuu mpoiecca 00y4eHus: B paMKax JaHHOM MporpaMMbl MPEAIoaraeTces
IIPUMEHEHHE CIEIYIOINX MeAarorn4ecKuX TeXHOJIOrHii 00y4eHHUsI: INYHOCTHO-



OpUEHTHPOBaHHAs (TIeJaroruKa COTPYIHUYECTBA), TIO3BOJISIOILYIO YBH/IETh YPOBEHb
00y4YEeHHOCTH Ka)/I0TO YYCHHKA U CBOEBPEMEHHO MOJAKOPPEKTHPOBATD €€; TEXHOJIOTUS
YPOBHEBOH b depeHIranny, no3posionias pedeHKy BEIOUPaTh YPOBEHb CIIOKHOCTH,
MH(POPMAIMOHHO-KOMMYHUKAITMOHHAS TEXHOJIOTHs, 00ecrieunBaromas GopMupoBaHue yueOHO-
MO3HABATEIbHON U MHPOPMALMOHHOM JEATEIBHOCTH yJaluxcs. Vcrnonb3oBanue
KOMIBIOTEPHBIX TEXHOJIOTUI B MPENOaBaHIUH MAaTEMaTHKH TT03BOJIIET HEMIPEPHIBHO MEHSTh
(opMBI pabOTHI HA YPOKE, MOCTOSIHHO YEPEA0BATh YCTHBIE U TMCbMEHHBIE YIIPa)KHEHUS,
OCYIIECTBIISITH PAa3HBIE TIOJXO/IBI K PEIICHHIO MaTEMAaTHIECKUX 33/1a4, & 9TO MOCTOSTHHO CO3/1aeT
Y TIOJIJICPYKUBACT MHTEIUICKTYaIbHOE HANPSDKEHUE ydaruxcs, GOpMUPYET y HUX YCTOWYHBBIN
MHTEpEC K M3YYEHHIO JAHHOTO IpeaMeTa.

V. TemaTudeckoe NJIAHUPOBAHUE
TeMaTHUecKOe IJIAHUPOBAHHUE 110 MATEMATHUKE 5 knace

Ne m\nm HaumeHoBaHue TeMbl Bcero yacos K\p
1. Jluaun 7 1(sx.)
2. HarypansHbie uncna 12
3. JlecTBYS ¢ HaTypaJIbHBIMU YHCIAMHU 25 2
4. Hcnonb3oBaHue cBOMCTB eHCTBUM NpU 12 1

BBIYHCIICHUHT

o. MHOTroyrojgsHIUKU 7

6. JlenuMoCTh umcen 15 1+1 (nonyron.)

7. TpeyroJIbHUKU U 4ETBIPEXYT OJIbHUKHU 9

8. Jpobu 20 1

9. JleiictBus ¢ npoGsimu 35 2

10. MHoOrorpaHHuKH 10

11. Tabmuiel u AUarpaMMbl 8

12. IloBTOpEHUE 10 1(ut)
170 10

TemaTnueckoe NJIAHMPOBAHME N0 MATEMAaTHKe 6 Kiacc

Ne m\nm HauMeHoBaHHEe TEMbI Bcero yacos K\p
1. O6pikHOBeHHBIE 1poOu. [ToBTOpEHUE. 20 1+1(sx.)
2. [IpsiMble HA MIOCKOCTHU U B MPOCTPAHCTBE. 6
3. JlecsiTUUHBIE TPOOH. 10 1
4, JIelcTBUS C NECATUYHBIMH APOOSIMH. 30 1
5. OKpYXHOCTb. 8
6. OTHOIIEHHS U TPOLIEHTHI. 15 1+1(nonyr.)
7. Cummerpusl. 8
8. Bripaxxenus, popmynbl, ypaBHEHHUS. 14 1
9. Lensie uncna 14 1

10. MHuoxectBa. KomOuHaropuka. 8

11. PanuonaneHbie yncna. 16 1

12. MHOTrOyroJabHUKH 1 MHOTOTPAHHUKH. 10

13. IloBTOpEHME. 12 1(ur.)
170 10




TemaTn4eckoe IJIAHUPOBAHUE IO a.ﬂreﬁpe 7 kiacca

Ne pas- HasBanmue pasgena Koa-so IIpakTHYeckas YacThb
aeJia yacoB
K. p. Mpaxr. 3aué-
(1a60p.) TBI
padoThI
1. JpoOu 1 IPOLIEHTHI 17 +1 | 1(ex) 1
2. [Ipsimast u oOpaTHast TPOTIOPIIMOHATILHOCTH 11 1
3. Beenenue B anredpy 10 1
4, YpaBHeHus 13 1
o. Koopaunats! u rpaduku 12 1
6. CBoiiCTBa CTENEHU C HATYPAIbHBIM 10 1(non.) 1
MoKa3aTesieM
7. MHorousneHsbI 17 2
8. PaznoxeHne MHOTOUYJICHOB HA MHOXKUTEITH 21 1
9. YactoTa 1 BEpOSITHOCTh 5 1
10. | IloBTOpeHue 3 1(ur.)
Hroro 120 3 10
TemaTnueckoe NJIAaHMPOBaHMe MO ajaredpe 8 Kiacca
Ne Ha3Banue pa3nena Koa-Bo IIpakTHyeckas 4acThb
pas- yacoB
AeJ1a
K. p. Mpaxr. 3aué-
(;1a00p.) TBI
padoThI
1. Anrebpandeckue 1poou 23 1(x.) 1
2. KBagpatHble KOpHU 19 1
3. KBagparHble ypaBHEeHUS 20 1(non.) 1
4, Cucrembl ypaBHEHUI 19 1
6. BeposiTHOCTh 1 cTaTUCTHKA 7 1(ut)
Hroro 102 3 5
TemaTudeckoe IJIAaHMPOBAHUE MO ajredpe 9 kiaacca
Ne HasBanmue pasgeia Koa-so IIpakTH4eckas 4acThb
pas- 4acoB
AeJ1a
K. p. Mpakt. | 3a4yéThI
(:1a00p.)
padoThI
1. | HepaBencrsa 19 1(ex.) 1
2. | Kagpatuunas QyHKIHUS 21 1(np.) 1
3. | YpaBHEHUs U CUCTEMbI YPaBHEHUN 25 1(np.) 2
4. | Apudmernueckas ¥ reoMeTpuyecKas 19 L(xrm) 1
IPOrpeccuu
5. | CratuctuuecKkue NCCIeJOBaHUs! 6
6. | MroroBoe noBropeHue 9
Hroro 99 4 5




TemaTn4eckoe IJIAHUPOBAHHUE 110 TEOMETPUH 7 KJIacca

Ne HasBanmue pasgena Koa-so IIpakTHYeckas 4acTh
pas- OB K. p. | Tpakt. | 3auérer
Aeaa (;1a60p.)
padoThI
1 HavanbHble reomeTpudecKkue CBEeICHUs 7 1
2 TpeyronbHUKH 14 1
3 [lapanienbHble npsiMble 9 1
4 CooTHoOIIEHHS MEX Ay CTOPOHAMU U YTiaMu 16 1
TPEYroJbHUKA
5 [ToBTOpEeHME 4 1
Hroro 50 5
TemaTnueckoe NIaHNPOBaHUe N0 reoMeTpuH 8 Kiacca
Ne Hassanmue pasgena Koxr-so IIpakTHYecKkasi 4acTh
pas- Hacon K. p. Mpakr. | 3aqérnl
Aeaa (1a60p.)
padoThI
1 YeTbIpexyrojJbHUKA 14 1
2 [Tnomanu duryp 14 1
3 [TogoGHbIE TPEYroJIbHUKH 19 2
4 OKpYyXHOCTb 17 1
5 [ToBTOpEHME 4
Hroro 68 5
TemaTn4yeckoe NUIaHNPOBaHHUE 110 FeOMETPHH 9 Ki1acca
Ne Ha3Banue pa3nena Kox-po IIpakTHyeckas 4acThb
pa3- acon K. p. Ipakr. | 3ayéTpl
Aena (;1a0op.)
padoThI
1 | Bekropsl. 8 1
2 MeTton KoopUHAT 10 1
3 | CooTHOLIEHNS MEKIY CTOPOHAMH U yIJIaMU 11 1
TpeyroyibHuKa. CKallipHOE IPOU3BEICHHE
BEKTOPOB
4 | JInvHa OKpYXHOCTH U IUIOIIAJb Kpyra 12 1
5 | ABwxeHus 9 1
6 | HavyanbpHble cBeleHUS U3 CTEPEOMETPUN 8 1
7 | O6 akcuoMax IUIaHUMETPHUH 2 1
8 | IloBTropenue 6 1
HTroro 66 5 3
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