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PABOYAS ITPOTPAMMA KOI'OBY BCIII r. Korenpanya
Auredopa. 7-9 kiaaccsl.

Pabouasi nporpamma y4eOHOro mpeamera «AJredpa» ypoBHS OCHOBHOTO
obmrero oopazoBanus (/-9 kiaccel) pazpaboTaHa B COOTBETCTBHH ¢ (heliepaTbHBIM
rOCyJAapCTBEHHbIM  O0Opa3oBaTelIbHBIM  CTaHAAPTOM  OCHOBHOTO  OOIIETO
oOpazoBanus (mpukaz MwuHucrtepcTBa o00pa3oBaHusi U Hayku Poccuiickoit
deneparun ot 17 gekadbpst 2010 r. Ne 1897 ¢ mocneayommmMu U3MEHEHUSIMHU |
JTIOTIOJTHCHUSIMH ).

Hacrosimas mnporpamma sIBISI€TCS YacTbl0 OCHOBHOM 00pa3oBaTesibHOM
nporpaMMbl OCHOBHOTO obmiero oopazoanust KOI'OBY BCHI r. KorenpHuua,
BXOJUT B COACPKATEIBHBIN pa3zen.

[Iporpamma onupaercs Ha yueOHO-MeToanueckuii komruieke (YMK):

1. IPUMEPHASI OCHOBHASA OBPA3OBATEJIBHASA IIPOI'PAMMA
OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA, onoOpeHHass pernieHuEM
dbeneparbHOTO  y4eOHO-METOMMYECKOTO0  OOBEAWMHEHHS 10  O0IeMy
obpaszoBanmio  (mpotokon or 8 ampems 2015 1. Ne  1/15)°
(http://fgosreestr.ru/wp-content/uploads/2015/06/primernaja-osnovnaja-
obrazovatelnaja-programma-osnovogo-obshchego-obrazovanija.pdf).

2. Anrebpa. COopHuk pabouux mporpamm. 7-9 kiaccel : mocobue s
yuuTenen o01eodpasoBar. OpraHu3alui / [cocTaBUTEH
T.A.bypmucrtposa]. — 2-e¢ u3z., nom. — M.: [Ipocsemenue, 2014. — 96 c.

3. YueOHUKHU:

e Anrebpa. 7 kmacc: yueO. mis  obOmieoOpazoBaT. opraHuzarui  /
[".B.Jopodees, C.b.CyBopora, E.A.bynnmoBuy u ap.]. — 5-e uza. - M.:
[Ipocsemenne, 2017. — 287 c.: uin.

e Anrebpa. 8 kmacc: yueO. i 00meoOpa3oBaT. oOpraHu3amuii /
[[".B.Hopodees u np.]. — 7-e uzna., nepepad. - M.: IIpocsemienue, 2019. —
320 c.: un.

e Amrebpa. 9 xkmacc: yueb. s 00mieoOpa3oBaT. oOpraHu3amuii /
[[".B.Jopodees, C.b.CyBopona, E.A.bynumoBuu u ap.]. — 5-e uzz. - M.:
[Tpocsemenne, 2018. — 336 c.: uin.

'B penakiuu nporokosia Ne 3/15 ot 28.10.2015 denepanbHOro yuyeOHO-METOJMYECKOTO OOBEIUHEHHS T10

ob1emMy 00pa3oBaHUIO
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|. Ilnanupyemble pe3yJIbTAThl 0CBOEHHS Y4eOHOTI'0 NpeaMeTa

JInyHOCTHBIE Pe3y/IbTAThl OCBOCHHS Y4eOHOT0 MpeAMeTa J0IKHbI

0TpaKaTh:

1) BocnMTaHMEe POCCUHCKOM TpakAaHCKON HAEHTHUYHOCTH: MaTPUOTHU3MA, YBaKEHUS K
OtedecTBY, MPOLIIOE M HACTOSIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu; oco3HaHue
CBOEH OSTHMYECKOW IPHUHAIJICKHOCTH, 3HAHME WCTOPHMHM, fA3bIKA, KYJIbTYPbl CBOEr0 Hapona,
CBOET0 Kpasi, OCHOB KyJbTYPHOTO Hacjequss HapogoB Poccum M 4YenoBedecTBa; YCBOCHUE
IYMaHUCTUYECKUX, JIEMOKPAaTHUECKUX U TPAJAULHUOHHBIX IIEHHOCTEH MHOIOHAIlMOHAIBHOIO
POCCHIICKOTO 0O0IIeCTBa; BOCIUTAHWE YYBCTBA OTBETCTBEHHOCTH M JI0JIra rnepen PoauHoi;

2) ¢opmMupoBaHME OTBETCTBEHHOTO OTHOUIEHWS K  YY€HHMIO, TOTOBHOCTH U
CIIOCOOHOCTH 0O0YyJaroIUXCsl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHMBAIUH K
00y4YeHMIO ¥ TMO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO AAJbHEWIIEeH MHIUBHyalbHON
TpaeKTopuu 00pa3oBaHuUs Ha 06a3e OPHEHTUPOBKM B Mupe mpodeccuii U MpodecCHoHaTbHBIX
OPEANOYTEeHU, € Y4YeTOM YCTOMUYMBBIX ITO3HABATENBHBIX MHTEPECOB, a TAK)KE€ HAa OCHOBE
(dbopMHpOBaHUST YBAKHUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BUTHSA OIBITa Y4acTUS B COLMAIBHO
3HAYUMOM TPYJE;

3) ¢dopmupoBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAayKd M  OOIIECTBEHHOM MPAKTHKH, YYUTHIBAIOLIETO COLMAIBHOE,
KyJIbTYPHOE, SI3bIKOBOE, [yXOBHOE MHOT000pa3ne COBPEMEHHOIO MUPA;

4) QopmupoBaHHE OCO3HAHHOIO, YB@)KUTEIBHOTO M JOOPOXKEIaTeIbHOrO OTHOILEHHS
K JPYroMy YeJIOBeKYy, €ro MHEHHIO, MHPOBO33PEHHUIO, KYJIbTYpe, S3BIKY, BEpe, I'PakJaHCKON
HO3ULIMU, K MCTOPHUHM, KYJIbType, PEIIUTHH, TPAJIULMIM, A3bIKaM, LIEHHOCTAM HapoaoB Poccuu u
HApOJIOB MHPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH JMUAIOT C JIPYTMMH JIOJBMHU U JOCTUTaTh B
HEM B3aMMOIIOHUMAaHUS;

5) ocBOEHHE COIMAIBHBIX HOPM, IIPABHJI MOBEICHUS, POJCH U (OPM COIHATLHON KU3HH B
rpymnmnax 1 coo0IecTBax, BKIKYas B3pOCIble U COLUAIbHBIE COOOIIECTBA; yYaCTHE B IIKOJIBHOM
CaMOYITIPaBJICHNH U OOIIECTBEHHOW >KU3HM B IPEeNiaX BO3PACTHBIX KOMIIETCHIIMHA C y4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBLHOIO CO3HAHMS M KOMIIETEHTHOCTH B PELIEHUU MOPAJIBbHBIX MPOoOieM
Ha OCHOBE JIMYHOCTHOT'O BbIOOpa, (OPMHpPOBAHHWE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MIOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM TTOCTYIIKAM;

7)  ¢opmMupoBaHME€  KOMMYHUKAaTUBHOW  KOMIETEHTHOCTM B  OOIIEHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMHM, JETHMH CTapIIero W MIIQJIIET0 BO3pacTa, B3POCIBIMH B
nporecce 00pa3oBaTeIbHOM, OOIIECTBEHHO  IOJIE3HOM, y4eOHO-HCCIIe0BATENbCKOM,
TBOPYECKOH M JPYTUX BUIOB JACATEIBHOCTH;

8) ¢opmHpoBaHUE IIEHHOCTH 3J0pOBOrO M Oe3omacHOro obpasa KHU3HM; YCBOEHHE
NPaBWI WHAWBUIYAIBHOTO W KOJUICKTHBHOTO O€30MAaCHOTO TIOBEACHUS B YpPE3BBIYAHHBIX
CUTYalUsX, YTPOXKAIOIUX KHU3HU U 370POBBIO JIIOJIEH, MpaBuil MOBEACHUS Ha TPAHCIOPTE U Ha
Joporax;

9)  ¢dopMupoBaHHMEe  OCHOB  JKOJOTHYECKOM  KyJIbTYpbl,  COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO JKOJIOTUYECKOTO MBIIIICHUS, pPAa3BUTHE OIBITa AKOJOTHUYECKU
OpPUEHTHPOBAHHON pe(IIEKCHBHO-OIICHOYHOM M TNPaKTHUECKOW AEATENbHOCTH B >KU3HEHHBIX
CUTYAIIHSX;

10) oco3HaHMe 3HAa4YeHUsT CEMbU B JKU3HM YeJNOBEKa M OOIIecTBa, MPHHITHE
[IEHHOCTH CEMEHHOM KU3HHU, YBAKUTEIHFHOE U 3a00TIIMBOE OTHOIIICHHUE K WICHAM CBOCH CEMBH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHHS Yepe3 OCBOECHUE XYJO0KECTBEHHOTO HaCIIEIMs
HapooB Poccum 1 Mupa, TBOPUECKOH NeATETHHOCTH CTETUIECKOTO XapaKTepa.

MeTtanpenMeTHbie pe3yabTaThbl OCBOEHHSI YUeOHOr0 MpeaMeTa JAO0JKHBI
O0TPAXKATh:
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1) ymeHHe caMOCTOSITEIbHO ONPEAEHATh ILEM CBOEro OOy4eHMs, CTaBUTb U
dopmynupoBaTh Ui ceOsl HOBBIE 3a7aud B ydyeOe M TIO3HABATEIBHOW JEATEIbHOCTH,
pa3BUBaTb MOTUBBI M HHTEpECHl CBOEH MTO3HABATEIbHOH JIEATEIBHOCTH;

2) yMEHHME CaMOCTOSATEIbHO IUIAHUPOBAaTh IYyTH JOCTHXKEHUS LENeld, B TOM YHUCIE
aJIbTEPHATHBHBIC, OCOZHAHHO BHIOMpaATh Hanboee 3 (HEeKTUBHBIE CIIOCOOBI pelieHUsT YI4eOHBIX 1
II03HABATENbHBIX 33/1a4;

3) yMeHue COOTHOCUTh CBOU JAEWCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYLIECTBISAThH
KOHTPOJIb CBOEH [JESATEIbHOCTH B IPOLECCE JIOCTUIKEHUS pe3yibTara, ONPENeNsTh CIOCOObI
NeHCTBUH B paMKaxX NPEAJIOKEHHBIX YCIOBUH U TpeOOBaHMN, KOPPEKTUPOBATH CBOH
JIEHCTBUSI B COOTBETCTBUM C U3MEHSIOLIEHCS CUTyallueH;

4) yMmMeHHME OIECHMBATh IPABHJIBHOCTH BBHIMOJHEHHUS Y4eOHOW 3amaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ PellIeHUS;

5) BiazeHue OCHOBAaMHM CAMOKOHTpPOJIS, CaMOOLEHKH, IPUHATUS pPELIECHUH U
OCYILECTBJICHHS] OCO3HAaHHOIO BbIOOpa B yueOHOI U I03HABATEIILHOM JESITENbHOCTH;

6) yMeHHE OmpeNeNsITh MOHATHS, CO3JaBaTh OOOOINEHWS, YCTAaHABIMBATH AHAJIOTHH,
KJaccu(uIupoBaTh,  CaMOCTOSITE€IbHO  BbIOMpaTb  OCHOBAHUSA M KPUTEpUM  JJA
KJaccu(UKaluy, YCTaHABIMBATH TPHYUHHO-CIEJACTBEHHBIC CBSI3U, CTPOHUTH JIOTHYECKOE
paccyXIeHHue, yMO3aKJI4YeHHe (MHAYKTHBHOE, JAEAYKTUBHOE M 10 AHAJIOTUMU) M JeiaTh
BBIBO/IbI;

7) yMmMeHHE cO03/1aBaTh, NPUMEHATh U NPEOOpPa3OBbIBATh 3HAKU M CHMBOJIBI, MOJEIU M
CXEMBI IS pelIeHus] Y4eOHBIX U TI03HABATENIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymMeHHe OpraHM30BBIBaTH Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NESTEIBHOCTH C
yUUTENeM M CBEPCTHUKAaMH; paboTaTh HWHAUMBUAYAJIBHO W B TpyHIe: HaxoAuTh oOliee
pemieHre © paspemarb KOH(IUKTH HA OCHOBE COTJIACOBAHMS IO3HMIMN M y4eTa MHTEPECOB;
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

10) ymeHHe OCO3HAHHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajayeit
KOMMYHHKAIIMM JJIsl BBIPQXKEHUS CBOMX YYBCTB, MbICIEH W NMOTPEeOHOCTEH; MJIAaHUPOBAHUS U
peryJsiliA CBOEM IEATENbHOCTH; BIAJCHUE YCTHOM M INHUCBMEHHOW pPEUYbI0, MOHOJOTHYECKOU
KOHTEKCTHOW PEYbIO;

11) ¢opmupoBanue M pa3BUTHE KOMIIETEHTHOCTH B OOJAacTH HCIIOJIb30BAHUS
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (nanee MKT- komnereHuuu); pa3sBUTHE
MOTHUBAllUM K OBJIQJICHUIO KYJbTYpOM AaKTHUBHOTO TIOJb30BaHUS CIIOBapsSIMU U JIPYTHUMH
MOUCKOBBIMU cucTteMamy; (B penl. Ilpukaza MunoOpaayku Poccun ot 29.12.2014 N 1644)

12) ¢opmupoBaHue U pPa3BUTHE SKOJOTMYECKOTO MBIIUIEHUS, YMEHUE MPHUMEHSTH €ro
B [I03HABATEIbHOH, KOMMYHUKAaTHUBHOH, COLMANbHOW NpPAaKTUKE U NpodecCHOHATBHON
OpHUEHTAIINH.

IIpenmeTHbie pe3yabTaThl JOJDKHBI 00ECIIEUMBATH YCHEIIHOE OOy4YeHUE
Ha CIIeYIOIIEM YPOBHE 00111eT0 00pa3oBaHUs.
H3yuenue npeomemnou oonacmu "Mamemamuka u ungopmamurxa" 10JKHO

00€eCIIEUYNTh:

OCO3HAaHHUC 3HAUYCHUA MAaTCMATUKHU U I/IH(I)OpMaTI/IKI/I B HOBCCHHGBHOﬁ ZKHN3HU 4YCJIIOBCKA,

dbopMUpOBaHHE TPEACTABIEHUH O COIHMAIbHBIX, KYJIbTYPHBIX M HCTOPUYECKUX
(I)aKTOan CTAaHOBJICHH L MaTCMaTHIICCKOﬁ HayKI/I,

MOHMMAaHUE POJIH UH(POPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

(I)OpMI/IpOBaHI/IC HpCI[CTaBJ'ICHI/Iﬁ (0) MAaTCMATHUKEC KaK yactu O6H.[C‘ICJIOBC‘ICCKOﬁ
Ky.]'IBTypBI, YHI/IBepca.]'H)HOM A3BIKC HaYKI/I, IIO3BOJJIAOIIIEM OIIMCHIBATH U H3y‘—IaTI) peaﬂBHI)Ie
HpOLICCCBI U SABJICHUA.
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B pe3yabTaTre m3ydeHuss npeaMerHod obuaactu '"Maremaruka um uHpopmaTuka'
oOydaroluecss pa3BUBAIOT  JIOTUYECKOE M MAaTEMaTUYECKOE  MBIIUIEHUE,  IOJy4yaroT
IIPE/ICTABIICHHE 0 MaT€MaTUYECKUX  MOJENAX; OBJIAJEBAIOT  MAaTeMaTUYECKHUMH
pacCcyXJIeHUAMHU; ydaTcsi IPUMEHATh MATEMaTHYECKHE 3HAHUS P PELIEHUU  Pa3IMYHBIX
3aJa4 ¥ OIICHMBATh IIOJYyYEHHBIC pE3YNbTAThl; OBJIAJEBAIOT YMEHUSMH PEIICHUs Y4eOHBIX
3a]a4; pa3BUBAIOT MAaTEMaTHYECKYI0 HMHTYHUIMIO; MOJY4YaloT IMpeICTaBlIeHHEe 00 OCHOBHBIX
UH(OPMALIMOHHBIX MPOIIECCaX B PEAbHBIX CUTYaLUsX.

IlpeaMeTHble pe3yabTaTbl HW3y4YeHUs TpeaMeTHOM objactu "MaremaTtuka U
uHpopMaTrKa" JOKHBI OTPAXKaTh:

1) ¢dopmupoBanue mpeaCTaBICHUH O MareMaTHKe KaKk O METOoJe IO3HaHUs
JENCTBUTENBHOCTH, IO3BOJISIOIIEM OIUCHIBATh U U3Yy4aTh PEaJIbHbIE MPOLIECCH] U SBJICHUS:

OCO3HaHUE POJU MaTeMaTUKH B pa3Butuu Poccun u mupa;

BO3MOXXHOCTb IIPUBECTH IPUMEPHl M3 OTEYECTBEHHOM U BCEMUPHOW HCTOpUU
MaTEeMaTUYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BUTHE yMEHHUH paboTaTh ¢ yu4eOHBIM MaTEMAaTUYECKHMM TEKCTOM (aHAJIM3UpPOBATh,
U3BJIEKATh HEOOXOAUMYIO HH(OpPMAIHIO), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIU C
IPUMEHEHUEM MaTeMaTUYeCKOM TEPMUHOJIOTMM M CHMBOJMKH, NPOBOJUTH KJIACCU(UKALINU,
JIOTUYECKHe 000CHOBAHMSI, JOKA3aTENbCTBA MAaTEMATHUECKUX YTBEP)KICHUH:

ONEpUPOBAHME TOHATUSAMU: MHOXKECTBO, DJJIEMEHT MHOXECTBa, IOJMHOXECTBO,
MPUHAJJICKHOCTh, HAXOXJEHUE TepecedyeHus, OOBbEAMHEHUS MOJMHOXKECTBA B MPOCTEHIIMX
CUTYaLUsX;

pellleHre CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA Bce apu(PMeTUUECKUe ACHCTBUS;

IIPUMEHEHUE CcIloco0a MOUCKa pEelIeHMs 3a7aud, B KOTOPOM PacCyXIEHUE CTPOUTCS OT
yCIIOBUS K TPeOOBaHUIO WIIA OT TPeOOBaHUS K YCIOBHIO;

COCTaBJICHME IUJJaHA  pEUIeHMs]  3a/Jayd, BbIJCJIIEHUE  JTalloB €€  pEeLIeHUS,
WHTEpIpPETALMs BBIYUCIUTEIbHBIX PE3YyIbTAaTOB B 3aJa4€, UCCIIEIOBAHUE MTOJIYYEHHOIO pEeIIeHUs
3a/1a4i;

HaxOXKJIEHUE TMPOLEHTAa OT 4Yucia, YUCIa 1O MPOLEHTY OT HEro, HaXOXKICHUs
IPOLEHTHOIO OTHOLIEHMUSI JBYX 4YHCEN, HaxOXIEHHs HIPOLEHTHOIO CHWKEHUS WU
IIPOLIEHTHOTO MOBBILICHUSI BETNYNHBI;

pelIeHre JOTMYeCcKUX 3ajay;

3) pa3BUTHE MNpPEACTaBIECHUI O YHUCIE M YUCIOBBIX CHUCTEMax OT HAaTypalbHBIX [0
JEHCTBUTENBHBIX YHCEN; OBJIAJIEHUE HaBbIKAMHM YCTHBIX, MHCbMEHHBIX, HMHCTPYMEHTAJIbHBIX
BBIYMCIICHUM:

ONEpUPOBAHNE MOHITUSIMM: HATYypaJbHOE YHCIIO, IIEJI0€ YHUCIIO0, OOBIKHOBEHHAs JIpOOb,
JecATUYHas ApoOb, CMEIIAHHOE YHCII0, PAallMOHAIbHOE YHCII0, HPPALMOHAIBHOE YHCIIO;

UCIIOJIb30BaHUE CBOICTBA uMCeNl M 3aKOHOB apU(PMETHYECKUX OIepaluil ¢ uYuciamu
MIPU BBINIOJHEHNUN BBIYMCIICHHI;

WCIIOJIb30BaHNE MTPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBHIYUCICHUNA U
pEILIEHNN 3a/]a4;

BBITNIOJTHEHUE OKPYTJIEHUS YHCET B COOTBETCTBUU C IIPABUIIAMU;

CPaBHEHHE YHCET;

OILICHMBAaHME 3HAYEHUS KBAJPAaTHOTO KOPHS U3 MOJIOKUTEIHHOIO LENIOr0 YHCa;

4)  oBnaJeHUWE  CUMBOJBHBIM  SI3BIKOM  ajreOppl, NpPUEMaMU  BBITOJHEHUSA
TOKJIECTBEHHBIX MPEOOpa3oBaHUN BBIpAKEHUM, pELICHUS YpaBHEHWH, CHCTEM YpaBHEHHUH,
HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHHS MOJEIHMPOBATh PEANBHBIE CUTYallMd Ha SI3bIKE
anreOpbl, HCCIEAOBAaTh IOCTPOEHHBIE MOJEIM C HCHOJIb30BaHUEM amnmapara ainreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3Yy/IbTaT:

BBIMIOJTHEHUE HECIOXKHBIX MPEeoO0pa3oBaHUN JJIsl BBIYMCIEHUS 3HAYEHHM YHCIOBBIX
BBIPQXEHUM, COJIEp)KAllMX CTEINEHH C HaTypaJbHbIM II0Ka3aTelIeM, CTEINEHH C ILEJIBIM
OTpHULATENIbHBIM IT0Ka3aTeseM;
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BBIIOJIHEHUE  HECIOKHBIX  MpeoOpa3oBaHMN  IeNbIX, JPOOHO  PALMOHAIBHBIX
BBIPQKEHUI M BBIPQKEHUH C KBAJAPATHBIMU KOPHSMH; PACKpPBIBATh CKOOKH, TPUBOIUTH
oJ00HBIE ClaraeMble, UCIOIb30BaTh (POPMYJIbI COKPALLIEHHOTO YMHOXKEHUS;

pelIeHUEe JIMHEHHBIX M KBaJPAaTHBIX YPABHEHUNW M HEPABEHCTB, YPAaBHCHUN H
HEPaBEHCTB, CBOJALIMXCS K JMHEHHBIM WM KBAaJpaTHBbIM, CUCTEM YPABHEHUH M HEPABEHCTB,
n300pakeHNe pelieHU HepaBEHCTB U UX CCTEM Ha YHCIOBOW MPSIMOIi;

5) oBnaneHue CUCTEMOM (DYHKIIMOHAIBHBIX TOHSITUH, Pa3BUTHE YMEHHUS HCIOJIb30BATh
(GyHKLIMOHAIBHO-TpaUUECKHe MPEACTABICHUS Ul PELICHHUs] pa3IMYHbIX MaTeMaTH4YEeCKUX
3az1a4, JJi ONMCAHUS U aHAJIM3a pealIbHbIX 3aBUCUMOCTEM:

OIpe/ieIeHue IOJOXKEHU TOYKM 0 €€ KOOpAMHATaM, KOOPJMHATBI TOYKH IO €e
MIOJIO’)KEHUIO Ha INIOCKOCTH;

HaXOXJEHWE 10 TIpapuKy 3HaueHUM GyHKIMH, OONAaCTH ONpeNeNeHus, MHOXECTBa
3HaYeHUH, HylIel (QYHKIMH, MPOMEKYTKOB 3HAKOMOCTOSIHCTBA, IMPOMEXYTKOB BO3pAacTaHHs H
yObIBaHUsA, HauOOJBIIEr0 Y HAUMEHbILETo 3HaUYCHUs! (QYHKIUH;

NOCTpOCHHE TpaduKa TUHEWHOW U KBaAPATHYHON (QYHKIINH;

OIlepupoOBaHUE Ha 6a30BOM yYpOBHE HOHATUSAMMU: H0CJIEI0BATENbHOCTb,
apudMeTHIECKas MPOTPECCHsI, TEOMETPHUYECKAs IPOTPECCHS;

UCIIOJIb30BaHUE CBOMCTB JMHEHHOW M KBaJpaTWYHON (YHKIMM M uX TpadukoB mpu
peIIeHNH 3a/1a9 U3 APYTUX yIeOHBIX IPEIMETOB;

6) OBIaJEHHE TI'€OMETPUYECKUM S3BIKOM; pa3BUTHE YMEHHs MCIIOJIB30BaTh €ro s
OIHCAHMS MPEIMETOB OKPYXKAIOIIEr0 MHpPa; Pa3BUTHE NPOCTPAHCTBEHHBIX IPEIICTABICHHM,
n300pa3UTeIbHbIX YMEHUHN, HABBIKOB T€OMETPHUECKUX OCTPOCHU:

ONIEPHPOBAHUE MOHATUSAMH: (UTYypa, TOYKA, OTPE30K, TMpsMmas, JIyd, JOMaHas, YTOJ,
MHOTOYTOJIbHUK, TPEYrOJIbHUK M YETHIPEXYTOJIbHUK, MNPSIMOYIOJIBHMK M KBajpar,
OKPY)KHOCTH ¥ KpYyI, MpsAMOYrOJbHBIN Mapajuieienumnesn, KyO, mmap; H300paxeHue
u3yyaeMbIX (QUIYp OT PYKH M C IOMOILIBIO JIMHEHKU U IUPKYJIS;

BBIIIOJIHEHUE  HM3MEPEHHS  JUIMH, PACCTOSHUM, BEIUYMH YyIJIOB C  HOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YIJIOB;

7) ¢dopMHupOBaHHE CHCTEMATHYECCKHX 3HAHMA O TUIOCKUX (GUTYpax W WX CBOWCTBAx,
OpeACTaBICHUH O  NPOCTEHIIMX  NPOCTPAHCTBEHHBIX  TeNax;  pa3BUTHE  yMEHUH
MOJICIIMPOBAHMS  PEAbHBIX CHUTYyalldii Ha S3bIKE T€OMETPHH, HCCIEIOBAHUS MOCTPOSHHOMN
MOJIEJIU C MCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUI M TeopeM, anmapaTa aiareopsbl, perieHus
TeOMETPUYECKUX U MIPAKTUIECKUX 3a/1a4:

ornepupoBaHue Ha 0a30BOM YPOBHE MOHATUSMHU: PABEHCTBO (GUIYp, MapajuIeIbHOCTh U

NEePIEHANKYIIPHOCTh TPSIMBIX, YIIBI MEXKIY NPSIMBIMH, TEPHEHIUKYISAP, HAKIOHHAS,
IPOEKIHS;

IIPOBEJICHHUE JI0KA3aTENbCTB B TEOMETPHH;

orepupoBaHue Ha 6A30BOM ypOBHE MOHATUSAMH: BEKTOP, CyMMa BEKTOPOB, IPOU3BECHHE
BEKTOpPA Ha YUCJI0, KOOPAMHATHI Ha MJIOCKOCTH;

peleHre 3aJad Ha HaxOXKJACHHWE TEeOMETPUYECKMX BeNWYMH (AJMHA W PACCTOSHUE,
BEJIMYMHA YyIJIa, TUIONIA/Ib) 0 o0pa3laM WK alropuTMam;

8) oBIajgeHHe NPOCTEHIIMMHU CIIOCOOAMHU MPE/ICTaBIEHUS M aHAIU3a CTAaTUCTUYECKUX
JAHHBIX; (OpPMUpOBaHWE TPEICTABICHUH O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B pealbHOM
MHUpE U O Pa3IMYHbIX coco0aXx UX M3y4YeHHs, O TMPOCTEHIINX BEPOATHOCTHBIX MOJEISX;
pa3BUTHE YMEHWH W3BIEKaTh MH(OPMAIIMIO, TIPEJICTABICHHYI0 B Ta0IMIaX, HA JUarpaMMax,
rpadukax, ONKCHIBaTh M aHAJIU3UPOBATh MACCUBBI YUCIIOBBIX JaHHBIX C TOMOIIBIO MOIXOSIINX
CTaTUCTHYECKUX  XapaKTEPHCTUK, WCIIOJNb30BaTh IMOHWMAHHE BEPOSTHOCTHBIX CBOWCTB
OKPY’KAIOIIMX SIBICHUI NP MPUHATUY PEIICHUIA:

dbopMHEpOBaHHE TIPEICTABICHUS O CTATUCTHYECKHX XapaKTEPUCTHKAX, BEPOSTHOCTH
CJIy4aifHOTO COOBITHS;

pelIeHne MPOCTEHIIMX KOMOMHATOPHBIX 3a]1a4;
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OIpeieIeHNe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OLICHUBAHHE U BBIYHCIICHUE BEPOSITHOCTH COOBITUS B MPOCTEHUIIINX CITydasix;

HaJINYME MPEICTaBICHUS O POJIM MIPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHH,
0 POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX;

YMEHHME CpPAaBHHUBATH OCHOBHBIE CTaTUCTHYECKUE XapaKTEPUCTHKH, IIOJYy4YCHHBIE B
IIPOLIECCE PEIICHUS TPUKIAIHON 3a1a4i, U3y4CHHsI PEAJIbHOTO SIBJICHMS;

9) pa3BuTHE YMEHMI MNPUMEHATh W3YyYEHHBIE IIOHSTHS, PE3YJAbTaThl, METOIBI JUIf
pelleHuss 3aJad IPAKTHUYECKOrO XapakTepa W 3aJad4 U3 CMEXHBIX JUCLUUIUIMH C
HCII0JIb30BaHUEM pu HEOOXOUMOCTH  CIIPABOYHBIX MaTepUasos, KOMIIBIOTEPA,
II0JIb30BATHCS OLEHKOM M IPUKUAKOW IPHU IPAKTHYECKUX pacyerax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKA3bIBaHMUIA;

OLICHMBAHME PE3YJIbTATOB BBIYMCICHUH NIPU PEIICHUH NIPAKTUYECKUX 33124,

BBITIIOJITHEHUE CPAaBHEHUS YNCEI B PEAJIBHBIX CUTYaLIUAX;

WCIIOJIb30BAaHUE YMCIIOBBIX BBIPA)KCHHW IIPU PELICHUM INPAKTUYECKUX 3aJad U 3ajad
U3 JIPYTUX Y4eOHBIX IPEIMETOB;

pelleHre IPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM NTPOCTEHIINX CBOUCTB GUTYp;

BBIIIOJIHEHUE TPOCTEHIINX MOCTPOCHUH M U3MEPEHMH Ha MECTHOCTH, HEOOXOAMMBIX B
peaJbHOU KU3HU,

10) dopmupoBanre MHOOPMAIIMOHHOW M AJTOPUTMUYECKON KYIbTYpHI; (POPMHPOBAHUE

OpEACTaBICHU O KOMIBIOTEpE Kak YHHUBEpPCAIbHOM  YCTpoiicTBe  00paboTKu
uH(pOpMallMy;  PA3BUTHE OCHOBHBIX HABBIKOB M YMEHHUH HCHOJIb30BaHUS KOMIIBIOTEPHBIX
YCTPOUCTB;

11) dopmupoBanue npencraBieHUs 00 OCHOBHBIX M3y4aeMbIX MOHATHUSAX: MH(OpPMAIIHS,
AJITOPUTM, MOJEIIb - U UX CBONCTBAX;

12) pa3BuTHE aNTOPUTMHYECKOTO MBIIIICHUS, HEOOXOIMMOTO Ui MPO(ecCHOHATBHOMI

NeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; pPa3BUTHE YMEHHUI COCTaBUTb M 3alucaTh
QITOPUTM JUISl KOHKPETHOIO HCIIOJIHUTENS; (OPMUPOBAaHME 3HAHUN 00 aJrOPUTMHUECKUX
KOHCTPYKLUAX, JIOTMYECKHUX 3HAYCHUSAX M OlepalusaX; 3HAKOMCTBO C OJHHMM M3 SI3BIKOB
IIPOrPaMMUPOBAHUS U OCHOBHBIMHU aJITOPUTMUYECKUMU CTPYKTYypaMu - TUHEHHOH, YCIOBHOM U
UKJINYECKOM;

13) dopmupoBanue ymeHHI popManu3aliu U CTPYKTYpUPOBAaHUS MH(OpMaIlUU, YMEHUS
BBIOMpATh CHOCOO0 MpEJCTaBICHUS [aHHBIX B COOTBETCTBMM C IIOCTABJICHHOW 3ajnaued -
TaOJIMLBI, CXEMBI, TpapUKH, AUArPaMMBbl, C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTrPaMMHBIX
cpeacTB 00pabOTKH JaHHBIX;

14) dbopmupoBaHre HaBBIKOB U YMEHUIN 0€30I1aCHOTO U 11€JecO00pa3HOro MOBEACHUS MTPU
paboTe ¢ KOMIBIOTEPHBIMM IporpamMmamMu U B MHTepHeTe, yMeHHMs COOIIOAaTh HOPMBI
MH(OPMAaLIMOHHON ATUKH U ITpaBa.

BbinyckHuk Hayuyutcs: B 7-9 kijaccax (Ui UCIOJIb30BAaHUS B MOBCEAHEBHON JKHU3HU U
o0ecreyeHns BO3MOXKHOCTH YCIIEIIHOTO MPOIODKEHUS 00pa3oBaHMs Ha 0a30BOM YPOBHE):

DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

* OmnepupoBaTh Ha 0a30BOM YypPOBHE MOHATHUSMHU: MHOXECTBO, D3JEMEHT MHOXECTBA,
MMOJAMHOKECTBO, TPUHAJICKHOCTH;

* 3a3JaBaTh MHOXXECTBA MIEPEUNCICHUEM UX DJIEMEHTOB;

* HAXOAWTh IepecedeHue, O0ObEAMHEHUE, MOIMHOKECTBO B MPOCTEUIINX CUTYaIHsIX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSTHSAMH: ONpEIelieHHne, akcuoMma, Teopema,
JI0Ka3aTebCTBO;

* MPUBOJUTH NPUMEPHl M KOHTPIPUMEPHI ISl MOATBEPKICHUSI CBOUX BBICKA3bIBAaHUM.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPEeIMETOB:
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* HCIOJIB30BaTh TIpauyecKkoe MpPEICTaBICHUE MHOXKECTB JJs OINUCAHMS PEaJbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJa4 APYTHX YYeOHBIX MTPEIMETOB.

Yucaa

* OmepupoBarth Ha 0a30BOM YypOBHE MOHSATHUSMHU: HATYpalbHOE YHUCIIO, [IEJI0€ YHCIIO,
OOBIKHOBEHHas1 JIpoOb, JecATHYHAs JApoOb, CMeIIaHHas ApoOb, PAIMOHAIBLHOE YHCIIO,
apuMETUYECKHUI KBaJIpaTHBIM KOPEHb;

* HCIIOJb30BAaTh CBOMCTBA YHCEI U IIPABUIIA JEUCTBUH IIPH BBIIIOJIHECHUH BBIYUCICHUN;

* HMCIOJIb30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIIOJTHEHUH BBIYUCICHUHN U
PEIICHUU HECIOXKHBIX 3a/1a4;

* BBINOJIHATH OKPYIJICHUE PAIlMOHAIBHBIX YHUCE]I B COOTBETCTBUU C IPAaBUIIAMU;

* OLICHHUBAaTh 3HAYCHHUE KBAJPATHOTO KOPHS W3 IMOJOKUTEIHHOTO IIEJIOr0 YUCIA,

* pacrno3HaBaTh PAllMOHAIIbHBIE U UPPALIMOHAIBHBIC YHCIIA;

* CpaBHMBATh YHCIIA.

B noBceaqHeBHOM KM3HN U NIPU U3YYEHHH IPYTUX MPEAMETOB:

* OLICGHUBATh PE3yJIbTAThl BRIYMCICHUHN IPHU PEIICHUU MTPAKTUYECKUX 3a]1a4;

* BBINOJHATH CPAaBHEHUE YHMCEII B PEAIbHBIX CUTYAIUsX;

* COCTaBJISITh YHCIIOBBIC BBIPAKECHUS MPU PEIICHUM MPAKTHUYECKUX 3a/Jad W 3a1ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

* BbINONHATH HECIOXHBIE MpeoOpa3oBaHUs JJIi BBIYUCICHHMS 3HAUYCHHWH YMCIOBBIX
BI)Ipa)KeHI/II\/JI, coAcpKamurx CTCIICHU C HaTypaJbHBIM II0Ka3aTCJIeM, CTCICHU C LCJIbIM
OTPHLIATENIbHBIM [TOKa3aTeIeM;

* BBINOJHATH HECIIOKHBIE TPe0oOpa3OBaHUs MEJBIX BBIPAKECHUN: PACKPBIBATH CKOOKH,
IPUBOJUTH MOAOOHBIE ClIaracMble;

* HCMOJIB30BaTh (HOPMYJIBl COKPALICHHOTO YMHOXKEHHUS (KBaJpaTr CyMMBI, KBajapar
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) AJISl YIPOILEHUS BBIYMCICHUN 3HAUE€HUI BbIpaXKEHUH;

* BBINOJIHATH HECIIOKHBIE TIPe0Opa30BaHuUs APOOHO-THHEHHBIX BBIPAKEHUH W BBIPAKCHUN
C KBaJPAaTHBIMU KOPHSMH.

B noBceiHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMeTOB:

* [IOHMMAaTh CMBICII 3aIIMCH YHCJIa B CTAHAAPTHOM BHJIE;

* OnepupoBaTh Ha 0a30BOM ypOBHE TOHSITHEM «CTAaHJAPTHAs 3aMKCh YHACIIAY.

YpaBHeHus! M HEPABEHCTBA

* OmnepupoBaTh Ha 0a30BOM YypOBHE TOHSTHSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
yYpaBHEHUE, KOPEHb YPaBHEHHs, DPCILICHHUE YPaBHEHUs, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIICHNE HEPABEHCTBA;

* NPOBEPATH CIPABEIMBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;

¢ peuiaTtb JIMHEHHBIE HEPaBCHCTBA U HECCJIOKHBIC HCPABCHCTBA, CBOJAAIIMECA K JIHHGfIHBIM;

* peuiaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPAaBHEHUHN, HEPABEHCTB;

* MPOBEPSATH, SIBJISETCSA JIM JAAHHOE YUCIO PEIICHHEM ypaBHEHUS (HEpaBEHCTBA);

* pemiaTh KBaJpaTHbIC ypaBHEHMS 1O (GopMysie KOpHEeH KBaJpaTHOIO YpaBHEHUS;

* K300paXkaTh pPELICHHs] HEPABEHCTB U UX CHCTEM Ha YMCIIOBOM MPSMOii.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYIUX NPEeIMETOB:

¢ COCTaBJIAAITb M PEIIATh JIMHEWHEBIE YpaBHCHHA IIpU PCHICHUU 3ada4, BOSBHUKAIOIINX B
JpYrux y4yeOHBIX MpeaMeTax.

DOyHKIUHA
* Haxoauth 3HaueHue (yHKIIUU 10 3aJJaHHOMY 3HAYEHUIO apTyMEHTa;
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* HAXOAWThb 3HAUYEHUE apryMeHTa IO 3aJaHHOMY 3HAaYeHHIO (YHKIUU B HECIIOKHBIX
CUTYaIHAX;

*  ONpeNeNATh MOJOXKEHHE TOYKH [0 €€ KOOpAMHATaM, KOOPJIWHAThl TOYKH IO €€
MOJIOKEHUIO Ha KOOPJMHATHON TNIOCKOCTH;

* no rpaduKy HaxoAUTh oOONACTb OMpeIeNeHUs, MHOXECTBO 3HAYEHUH, HYIU
GyHKIIMM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHUs (YHKIINU;

* CTPOUTH TpadUK JIMHEHHOU (DYHKITNY;

* TIPOBEPSTH, SABJSECTCA JIM JaHHBIA rpaduk rpadukoM 3agaHHON QyHKIMM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIMOHATILHOCTH);

* oOmpeneniaTh NPUOIIKEHHBIE 3HAYEHUS KOOPAMHAT TOYKU IE€pecedeHus: rpaukoB
byHKIINIH;

* omepupoBaTh ~Ha  0a30BOM  YpPOBHE  MOHSTHSAMHU:  IOCJIEIOBATEIBHOCTbD,
apudmeTnyecKas mporpeccus, reoMeTpuieckas mporpeccus;

*  pemars 3aJa4d Ha MPOrPECCHH, B KOTOPBIX OTBET MOXET OBITh TOIyYeH
HEMOCPEJICTBEHHBIM MOJICUeTOM 03 MpUMEeHEeHUs (PopMyI.

B noBcegHeBHOIi ;KM3HU M IPU U3YYeHHUH IPYTrUX PeAMETOB:

* HCMOJB30BaTh TIpadUKy pealbHBIX IMPOLIECCOB M 3aBUCUMOCTEH ISl ONpeNeeHHs UX
CBOWCTB (HamOONbIIME ¥ HAUMEHBIIME 3HAYCHUS, MPOMEXKYTKH BO3pACTaHHWS U YOBIBaHHSA,
00J1aCTH MOJIOKUTETHHBIX M OTPULIATENIbHBIX 3HAYEHUH U T.11.);

* WCTOJB30BaTh CBOMCTBA JUHEHHOW (QYHKIMHM W e¢ TpaduK NpU pPEIICHUH 331a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTHCTHKA U TeOpHs BePOSITHOCTEMH

* HMmerp nmpencraBieHWE O  CTATUCTHYECKUX  XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

* pemarb  NPOCTEHIIME  KOMOWMHATOPHBIE  3aa4d  METOJOM  MPSIMOro U
OpraHMU30BaHHOTO MEpedopa;

* MPEJCTaBJIATH JaHHBIC B BUC TaOIUII, AMarpaMM, rpaduKos;

* guTaTh HH()OPMAIIHIO, TPESICTABICHHYIO B BHJIE TAOIHUIIBI, JHATPAMMEI, rpaduKa;

* ONpENENATh OCHOBHBIE CTAaTHCTUYECKUE XapaKTEPUCTHUKU UYHCIOBBIX HAOOPOB;

* OIICHUBATH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITydasix;

* UMETh TMPEJICTABIEHUE O POJIM 3aKOHA OONBIIMX YHUCET B MACCOBBIX SIBJICHUSX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

* OIICHHBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tepedopa;

* UMETh TMPEJACTABICHHE O POJH TPAKTHYECKHA JIOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI;

* CpaBHHBAaTh OCHOBHBIC CTAaTUCTHYCCKHE XapaKTCPUCTUKHU, TMOJyYEHHBIC B TIpOIECCEe
pellIeHus MPUKIATHON 3a/1a4H, U3YUECHUS PEAIbHOTO SIBICHHUS,

* OIICHMBATh BEPOSTHOCThH PEATHHBIX COOBITHH U SIBJICHUI B HECIIO)KHBIX CUTYaIIUSX.

TexcroBbIe 321241

* Pemarh HeCIOXHBIE CIOKETHBIE 3aJaud pa3HbIX TUIIOB Ha Bce apu(pMETHYECKHE
JIeNCTBHS,

* CTPOUTH MOJEJb YCJIOBHUSA 3a7auu(B BHJI€ TaOIUIIbI, CXEMbI, PUCYHKA UM YPAaBHEHUs), B
KOTOpPOM JJaHbl 3HAYEHMs JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C IIEJIBIO MTOMCKA PELICHUS
3aJa4u;

* OCYLIECTBIATH CHOCOO MOMCKA PElIeHHs 3a7au, B KOTOPOM PacCy>KIEHHE CTPOUTCS OT
yCIIOBUS K TPeOOBaHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

* COCTAaBJIATH IUIAH PELLIECHUS 3aauu;

* BBIACIATH ATAIbI PEUICHUS 33/1a4U;
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* UHTEPIPETHPOBATh BHIYUCIUTEIbHBIC PE3YNIbTaThl B 3aaue, UCCIEN0BATh MOJIYyYECHHOE
pelleHue 3a1auu;

* 3HATh pasziiMyHhe CKOPOCTEH O0ObEeKTa B CTOSUEH BOJIE, IPOTUB TEUCHHS U MO TEUCHUIO
peku;

* pelaTh 33Jja4d Ha HaX0XKJIEHUE YaCTH YMCia U YKCIIa 0 ero 4acTu;

* pelaTh 33Ja4u Pa3HbIX TUIOB (HA padOTy, HA MOKYIKU, HA JBUKEHHUE), CBSA3BIBAIOLINX
TPU BEJIMYMUHBI, BBIIEISATH 3TH BEJIMYMHBI M OTHOILICHUS] MEXIY HUMH;

* HaxoJUTh MPOLEHT OT YMCIA, YUCIO MO MPOIEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHUYKEHHUE WJIM MPOILEHTHOE MOBBIICHNE BETUYNHBI,

* pellaTh HECIIOXKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKJICHUH.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX MPeIMETOB:

* BBLIBUIaTh THIIOTE3bl O BO3MOXKHBIX MpPEJEIbHBIX 3HAUEHUSX HCKOMBIX B 3ajaue
BENMYUH(IeNIaTh PUKUJIKY ).

HUcTopusi MaTeMaTHKHU

° OnuceiBaTh OTACJIBHBIC BbIAAOMIHUECA PE3YJbTAaThbl, IMOJYYCHHBIC B XOAC pPa3BUTUA
MaTeMaTHKH KaK HayKH;

¢ 3HaTb NPUMEPBI MATEMATUUCCKHUX OTKpI)ITI/Iﬁ M UX aBTOPOB, B CBA3U C OTCUECTBEHHOU U
BCEMUPHON UCTOPHEIL;

¢ IMOHMUMATh POJIb MATECMAaTUKH B Pa3BUTHUHN Poccun.

MeToabl MAaTEMATHKH

* BpiOupare mnoaxonmsmmid W3yYCHHBIM METOA ISl PEIIeHUS HW3YYEHHBIX THIIOB
MaTeMaTHYeCKUX 3a]ay;

* IlpuBoguTe mHpuMEpBl MAaTEMaTUYECKMX  3aKOHOMEPHOCTEM B OKpYXKarollen
JeMCTBUTENIBHOCTH U IPOM3BEACHUSAX UCKYCCTBA.

BbIyCKHUK NOJYYMT BO3MOKHOCTH Hay4YHThbcsl B7-9 KJjaccax s oOecredeHHs
BO3MO’KHOCTH YCHEHIHOI0 MPOJOJ/IKeHUs1 00pa3oBaHMsA Ha 0a30BOM H YIiy0JIeHHOM
YPOBHSX

DJieMeHTbI TEOPUU MHOKECTB 1 MATEeMATHYECKOI JIOTUKH

e OmepupoBaTh TMOHSATHUSMHU:  ONpPEIEICHHE, TEOpeMa,  aKCHOMa, MHOXECTBO,
XapaKTepUCTUKH MHOXECTBA, OJJIEMEHT MHOXECTBa, IIyCTOe, KOHEUHOe U OEeCKOHEYHOe
MHO>KECTBO, TMOJMHOXKECTBO, MPUHAIIC)KHOCTh, BKIIFOUCHHE, PABEHCTBO MHOXECTB;

* KM300paXkaTh MHOXKECTBA U OTHOIICHHE MHOXKECTB C TIOMOIIBIO KPYTOB Diinepa;

*  ONpECNATh MPUHAICKHOCTh DJIEMEHTA MHOXKECTBY, OOBCIMHEHUIO U ITEPECCUCHUIO
MHO>KECTB;

* 3aJ]aBaTh MHOXXECTBO C ITOMOIIBIO MEPEYHCICHUS SJIEMEHTOB, CIIOBECHOTO ONMCAHUS;

* ONepUpOBaTh TMOHATHUSMU: BBHICKA3bIBAHUE, WCTUHHOCTh M JIOKHOCTH BBICKA3bIBAHMSI,
OTPUIIAaHWE  BBICKA3BIBAHWH, ONEpaliud HaJ  BBICKA3BIBAHUSMHU: W, WM, HE, YCIOBHBIC
BBICKA3bIBAaHUS(MMILIUKAIINHN );

* CTPOUTH BHICKA3bIBAHWSI, OTPUIIAHUS BHICKA3bIBAHHIH.

B noBce1HeBHOM KU3HHU M MIPH U3YYEHHH APYTUX MPEIMETOB:

* CTPOUTH IIETIOYKH YMO3AKIIOUYCHHA HA OCHOBE HWCIOJB30BAHUS TPABHII JIOTHKH;

*  HCTOJBb30BaTh MHOXKECTBA, OINEpalid C  MHOXECTBaMHU, UX TIpaduyeckoe
MIPEJICTaBJICHHUE JUTS OTTMCAHHS PEATbHBIX MTPOIECCOB U SBIICHUH.

Yuciaa
° OHepI/IpOBaTI) IIOHATUSAMHU. MHOXECTBO HaTypaJ'IBHBIX ‘-II/ICGJ'I, MHOXECTBO LCJIbIX
YuCeJl, MHOXECTBO PALUMOHAIBHBIX YHMCEN, HUPPALUOHAIBHOE YUCIO, KBaJIpaTHBIA KOPEHb,
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PABOYAS ITPOTPAMMA KOI'OBY BCIII r. Korenpanya
Auredopa. 7-9 kiaaccsl.

MHOECTBO JCHCTBUTEIBHBIX YHCEJ, TEOMETPUYECKas HHTEPIPETAIlds HATYPAIbHBIX, IEIBIX,
palMOHAIBHBIX, IEUCTBUTEIBHBIX YHCEIL;

* IIOHUMATh U OOBSCHATH CMBICI MO3UIIMOHHOM 3alMCH HATYPAJIbHOTO YHCIIa;

* BBINIOJIHATH BBIYUCIICHHS, B TOM YHCIE C HMCIOJb30BAaHUEM IPHUEMOB pallMOHATBHBIX
BBIYMCIICHHI;

* BBINIOJHATH OKPYIJICHUE PAIIMOHATIBLHBIX YHCEN C 3aJaHHOW TOYHOCTBIO;

* CpaBHMBATh PALIMOHAJILHBIE U UPPALMOHAIbHBIC YUCIIA;

* MPEJCTABJIATH PAIMOHAIBLHOE YKCIIO B BUJIE ACCATUIHOU IPOOH;

* YIOPSAOYMBATH YMCIIA, 3AMCAHHBIC B BUJIE OOBIKHOBCHHOH U JIECATUIHON IPOOH;

» gaxoautb HOJ/l n1 HOK uuncen u ucnosib30BaTh UX NMPU PELICHUM 33]1a4.

B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

* MPUMEHATH IMpaBUja MPUONMKCHHBIX BBIYUCICHUN TMPU PEIICHUH MPAKTUYECKHUX
3a/1a4 W PeIIeHUH 3a7a4 JPYruX YUYeOHbIX IPEIMETOB;

* BBHINOJIHATH CpPAaBHEHHWE pPE3YyJIbTATOB BBIYUCICHUN TP PEIICHHH MPAKTHYCCKHUX
3a/1a4, B TOM YHUCJIEe TPUOIMKCHHBIX BEIYUCIICHHH;

* COCTaBJIATh M OIICHMBATh YHCJIOBBIC BBIPAKCHHS TPH PEIICHUH NMPAKTUYCCKUX 3a/1a4
Y 33J1a4 U3 PYruX y4eOHBIX MPEIMETOB;

* 3amUCBHIBATh W  OKPYIJISAITH  YHCIOBBIE 3HAYEHUS  peajbHBIX  BEJIUYUH C
MCIIOJIb30BAHUEM Pa3HBIX CHCTEM MU3MEPEHUSI.

ToxknecTBeHHbIE Pe0OPaA3OBAHUSA

* OnepupoBaTh MOHATUSMH CTEIEHH C HATYypaJbHBIM II0KA3aTeleM, CTETICHHU C LEIBIM
OTpHUIIATENIbHBIM [T0Ka3aTeseM;

* BBIOJHATH TNPEOOPA3OBAHMS IIENBIX BBIPAKCHHIA: JEHCTBHA C OJHOWICHAMHU
(cmoxeHue, BBHIYMTAHUE, YMHOXKEHHUE), JCWCTBUS C MHOTOWICHAMHU (CIOXKEHUE, BBIYUTAHUE,
YMHOXEHHE);

* BBIIOJHATH PAa3I0KEHWE MHOTOWIEHOB Ha MHOMHUTENIM OIHHUM M3 CIOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYNIMPOBKA, HCIIOJIB30BaHKUE (OPMYIT COKPAIIEHHOTO YMHOXKEHUS;

* BBIACIATH KBAJPaT CyMMbI U Pa3HOCTH OJJHOUJICHOB;

* pacKiaIbIBaTh HA MHOKUTEIN KBAIPATHBIN TpPEXUJICH;

* BBINOJHATH MNpPeoOpa3oBaHUS  BBIPAXKEHUH, COJEPXKALIMX CTENEHH C ILEJIbIMU
OTPHIIATEIIbHBIMUA  TIOKA3aTeNSIMH, TEePEXOIUTh OT 3allUCH B BHUJAE CTENEHU C IEIBIM
OTPHIIATEJIHBIM MTOKa3aTeleM K 3allUCH B BUJE IpooOH;

* BBHINOJHATH TPEoOpa3oBaHHs APOOHO-PAIMOHAIBHBIX  BBIPAKEHHH: COKpAaIleHHE
npoOelt, mpuBeneHue anredOpanueckux Jpobedl Kk  oOIieMy 3HaMEHATeNlo, CIIOKEHHE,
YMHOXXEHHE, JeJIeHHe anreOpandeckux JApoOei, Bo3BeleHHE anredpandeckor mapodu B
HATYpaJIbHYI0 M IIENyI0 OTPHIATENIbHYIO CTEIEHb;

* BBINOJIHATH NMPEOOpPA30BaHUsI BBIPAKEHHIA, COACPKAIINX KBaJpaTHBIC KOPHHU;

* BBIICTATh KBaJpaT CYMMBI WJIM PAa3HOCTU JBY4WICHA B BBIPAKEHUSX, COJEPIKALINX
KBaJ[paTHbIC KOPHH,

* BBINOJIHATH PEOOPa30BaHMs BEIPAXKEHUH, COJIEPKAILUX MOIYJIb.

B noBceaHeBHOIi ;KM3HU M PU U3YYEeHHUH JPYTUX NMPEAMETOB:

* BBINOJHATH MpeoOpa3oBaHus M JCUCTBUSA C YWCIAMH, 3aMCAHHBIMH B CTaHIAPTHOM
BUJIC;

* BBINIOJIHATH IPE0Opa3OBaHUs anreOpanyecKuX BHIPAKEHUN MPU PEIICHUHU 3a7a4 IPYTuX
y4eOHBIX IPEIMETOB.

YpaBHeHHUs M HEPABEHCTBA

* OmnepupoBaTh MNOHATHAMH: YPaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHHs, pEIICHUE
HEpaBEHCTBA, PABHOCWIbHbIE YypaBHEHMs, OOJIaCTb OINpE/EeIeHUsl ypaBHEHUs(HEpaBEHCTRA,
CUCTEMbI ypaBHEHUI1 UJIM HEPABEHCTB);

11



PABOYAS ITPOTPAMMA KOI'OBY BCIII r. Korenpanya
Auredopa. 7-9 kiaaccsl.

* peuarh JIMHEHHbIC ypaBHEHMs] U ypPaBHEHHUS, CBOAMMBIE K JIMHEHHBIM C IOMOILBIO
TOKIECTBEHHBIX MTPE0Opa30BaHNUM;

* peuaTh KBaJpaTHble YPAaBHEHUS U ypaBHEHHUs, CBOJUMBIC K KBAJPATHHIM C IOMOILIbIO
TOKIECTBEHHBIX MTPE0Opa30BaHNUM;

* pewarb ApoOHO-TMHENHHBIC YPABHEHUS;

* pemaTh NpPOCTEHIIME UppalMOHANBHBIE YypaBHeHHA BuIa +/f(x) =a, /f(x) =
Vg,

* pemarth ypaBHEHHs BHIA X" = @,

* pelath ypaBHEHUs CLIOCOOOM PA3JI0KEHHsI HA MHOXKUTENIN U 3aMEHbI [IEPEMEHHOM;

* HCIIOJIb30BAaTh METOJA HMHTEPBAJIOB JJIS PEUICHHS ILEJbIX U JAPOOHO-panMoOHAIBHBIX
HEPABCHCTB;

* pellaTh JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C apaMeTPaMu;

* pellaTh HECJIOKHBIE KBAJPATHBIE YPABHEHHUS € IIapaMeTPOM;

* pellaTh HECIIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHUH € TapaMeTpamy;

* pellaTh HECIIOKHBIE YPABHEHUS B LIEJIbIX YHCIIAX.

B noBceiHeBHOM KU3HM M TIPH M3YYEHHHU APYTHUX NPeEIMETOB:

* COCTAaBJIATb M pELIATh JUHEHHBIE M KBAaJpAaTHbIC ypPaBHEHUS, YPAaBHEHHSA, K HHUM
CBOJSIIMECS, CHUCTEMbl JIMHEMHBIX YPAaBHEHMH, HEpPaBEHCTB IPU pEIICHUU 3ajad APYTrux
y4eOHBIX IPEMETOB;

* BBIIOJHATH OLEHKY IHPaBIONOA00Us pe3ylbTaToB, [OJIY4YaeMbIX IpPU PEIICHUU
JUHEMHBIX M KBAaJpaTHBIX YPaBHEHMM M CUCTEM JIMHEHWHBIX YPAaBHEHHH M HEPAaBEHCTB IIpU
peIIeHNH 3a/1a9 APYTUX YIEOHBIX MPEIMETOB;

* BbIOMpaTh COOTBETCTBYIOIIME YpPAaBHEHMs, HEPABEHCTBA WJIM MX CUCTEMBl IS
COCTABJIICHMSI MaTEMaTU4YeCKOM MOJCIN 3aJaHHOW pealbHOW CUTyallUH WIH IPUKIATHOU
3aJa4H;

* YMEThb HHTEPIPETHUPOBATh MOJIYYEHHBIH MpPHU PELICHUM YPaBHEHMsI, HEpaBEHCTBa WJIU
CUCTEMBI pe3y/lbTaT B KOHTEKCTE 3aJaHHOW DPEaJbHOM CUTyallUU WIM IPUKIAJIHON 3a1a4u.

DOyHKIUHA

* OmnepupoBaTh MOHATHAMHU: (DYHKIMOHANbHAS 3aBUCUMOCTh, (YHKIMS, rpaduk
GyHKIMH, CIOCOObI 3a/1aHusl PYHKIIMU, apIyMEHT U 3HaueHue (pyHKUNHU, 00JaCTh ONpEeIeHUs
U MHOXECTBO 3HaueHUH (QYHKUMH, HYIM (QYHKLUUH, OTPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTh (QYHKIUY;

. CTPOUTH rpaduKu JIMHENHOM, KBaJApaTUYHOMN GbyHKLIHH, oOpartHoH
IPOTMOPIHOHATBHOCTH, QYHKIMU BUAA: Y = a + ﬁ, y=+x,y=3VYx,y = |x|;

* Ha ImpuMepe KBaJpaTHUYHOW (YHKIMH, HCIIOIB30BaTh IpeoOpa3oBaHus rpaduka
dynkimu y = f(x) nns nocrpoenus rpadukos pynkuuit y = af(kx + b) + c;

* COCTaBJIATh YPAaBHEHHUs MPSMOI IO 3aJJaHHBIM YCIOBHAM: IPOXOJALIEH Yepe3 JBE TOUKH
C 3aJJaHHBIMH KOOpAMHATaMH, NPOXOJAIIECH Yepe3 JaHHYK TOYKY WM MapajljIeIbHOW TaHHOU
IPSAMON;

* HccleoBaTh PYHKIIMIO 1O €€ rpaduky;

*  HaxOAUTb MHOJECTBO  3HAYEHWH, HYJIW, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIINH;

* ONepUpOBaTh MOHATUSAMH: IOCIEIOBATEIbHOCTb, apudMeTHuecKas mporpeccus,
reoMeTpHuuecKas Mporpeccus;

* pemarth 3aJjaud Ha apu(HMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCHUIO.

B noBceiHeBHOM KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

* WUIIOCTPUPOBATH C MOMOIIBIO TIpaduka peajbHyl 3aBUCUMOCTh HIIM MPOIECC MO UX
XapaKTepUCTUKAM;
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PABOYAS ITPOTPAMMA KOI'OBY BCIII r. Korenpanya
Auredopa. 7-9 kiaaccsl.

* HCIIOJIb30BAaTh CBOMCTBA M TpaduK KBAaApaTUYHOW (YHKIUU TPHU PEIICHUU 3a/1ad U3
JIPYTUX y4eOHBIX MTPEIMETOB.

TexcToBbIE 3a1a4N

* Pemare mMpocThie W CIOKHBIC 33/Ja4d PAa3HBIX THIIOB, & TAKXKE 3aJa4d IMOBBIIICHHON
TPYIHOCTH;

* HCIOJB30BaTh pa3Hble KpaTKHUE 3alKMCH KaK MOJEIH TEKCTOB CIIOKHBIX 3a7ad Ui
MOCTPOCHUS ITOMCKOBOW CXEMBI M PEIICHUS 33]1aY;

* pa3nuyarh MOJENb TEKCTa W MOJETb pELICHUs 3a/ayl, KOHCTPYUPOBAaTh K OJIHOM
MOJICJIM PEIICHUS HeCIIOKHOW 3a/laud pa3HbIe MOJICTH TEKCTA 3a/1a4H;

* 3HaTh W TPUMEHATH o0a crmocoba moucKa pemeHus 3anad (0T TpeOoBaHUA K
YCIIOBHIO U OT YCIIOBHS K TPEOOBAHHUIO);

* MOJIETTUPOBATH PACCYKJCHUS MPU MOUCKE PEIICHHUS 33/1a4 C TOMOIIBIO Ipad-CXEMBbI;

* BBIICIISATH ATAIBI PEIICHUS 33/1a4H M COJICPKAHNE KAXKIOT0 ITara,

* yMeTh BbIOMpaTh ONTUMAIBHBIN METOJ| pelleHHs 3aJa4yd U OCO3HaBaTh BBHIOOP METOa,
paccMmaTpuBaTh Pa3IMYHBIC METOIbI, HAXOAUTh PA3HBIC PEIICHUS 33/Ja4H, €CIIH BO3MOYKHO;

* aHAIM3UPOBATH 3aTPYAHEHHUS MPU PELICHUH 3a/1aY;

* BBINIOJIHATH PAa3IMYHBIC TPEOOPA30BaHUS TPEIJIOKEHHONW 3aJa4ud, KOHCTPYHPOBAThH
HOBBIC 33]]a41 U3 JaHHOW, B TOM YHCIIE OOpaTHBIE;

*  UHTECPIPETUPOBATH  BBIYUCIUTEIBHBIE  PE3yJabTaThl B 3aaade, HCCIEAOBATh
MOJTyYEHHOE PellIeHUE 3a/a4u;

* AHAM3HUPOBATh BCEBO3MOXKHBIC CHUTYAIlMM B3aUMHOTO PACIOJIOKEHUS JBYX OOBEKTOB
U W3MEHEHHWE HX XapaKTepUCTHK TpPU COBMECTHOM JIBIJKEHUHU (CKOPOCTb, BpeMms,
paccTosiHAE) TpU PEIICHWW 3aj]ad Ha JABM)KCHHE IBYX OOBEKTOB Kak B OJHOM, TaK U B
MPOTUBOMNOJIOKHBIX HaNPaBICHUSIX;

* HWCCJICIOBAaTh BCEBO3MOXHBIC CHTYAaIlMM TPH PEIICHUW 3aJad Ha JBHUIKCHHE TI0 peKe,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

* pelaTh Pa3HOOOPA3HBIC 3a/1aYH «HA YaCTH»,

* pemaTh U OOOCHOBBIBATH CBOE pEIICHHE 3a/1ay (BBIACIATh MATEMAaTUYECKYIO OCHOBY)
Ha HaXO’KJICHUE YaCTH YMCIJIA U YHCIIa 110 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IpoOu;

* OCO3HaBaTh W OOBICHATH HJCHTHYHOCTH 3aJa4 pa3HBIX THUIIOB, CBSI3BIBAIOIIUX TPU
BCJIMYMHBI(Ha pa0oTy, HA MOKYIKH, HA JBW)KCHHE), BBIACIATH 3TH BEJIMYWHBI U OTHOIICHUS
MEXIy HUMH, NPUMEHATh WX TpPU pEHICHUH 3a/ad, KOHCTPYHUPOBATh COOCTBEHHBIE 3a7ad
YKa3aHHBIX TUIIOB;

* BIAJECTh OCHOBHBIMH METOJIaMU pEIIeHMs 3a/lad Ha CMECH, CIUIABbl, KOHIIEHTPAIIUH;

* pemarh 33aJa4d Ha TPOICHTHI, B TOM YHCJIE, CIIO)KHBIE MPOIEHTHI ¢ 00OOCHOBaHHUEM,
UCIIOJNIB3YS pa3HbIe CIIOCOOBI;

* pelaTh JIOTHYECKUE 33J]a9d Pa3HBIMH CIIOCOOAMH, B TOM YHUCIIC, C IBYMs OJIOKAaMH | C
TpeMmsi 0JI0KaMH JaHHBIX C TOMOIIBIO TAOIHIL;

* pemarth 3a7a4d 10 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEH HA OCHOBE HCITOJIb30BAHUS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBATH PEILICHUE;

* pelaTh HECIIOKHBIE 3319l TI0 MATEMAaTHYECKON CTaTUCTHKE;

* OBJAJETh OCHOBHBIMH METOJAMHU pEIIECHUS CIOKETHBIX 3a/a4y: apu(METUUECKHH,
anreOpanveckuii, TepedOp BapUAHTOB, TEOMETPUUCCKHUM, rpaduuecKnuii, MPUMEHATh HX B
HOBBIX 110 CPAaBHEHHUIO C U3YYCHHBIMH CUTYAIIHIX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

* BBIJCNATH NIPU PEUICHUH 33]1a4 XapaKTePUCTUKH pacCMaTpUBaeMO B 3a/1a4e CUTYaIlUH,
OTJIMYHBIE OT peAThbHBIX(TE, OT KOTOPBIX aOCTParupoBaAIUCh), KOHCTPYMPOBATH  HOBBIE
CUTyalldd C Y4eTOM OTHX XapakTepUCTUK, B YACTHOCTH, TMPU pEIIeHWH 3a1ad Ha
KOHIICHTPAIIUH, YYUTHIBATh IIJIOTHOCTH BEIECTRBA,;
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* pemarb U KOHCTPYMPOBATh 33Ja4d HA OCHOBE PACCMOTPEHMs pEaJbHBbIX CHUTYyalui, B
KOTOPBIX HE TPeOyeTCsl TOUHBIM BEIYMCIUTENLHBINA Pe3yIIbTaT;
* peuiaTh 3324 Ha IBH>KEHHE 10 PEKE, pacCMaTpHUBask Pa3HbIE CUCTEMBI OTCUETA.

CTaTHCTHKA M TeOpHs BEPOSITHOCTEH

* OnepupoBaTh MOHATHAMHU: CTOJOYATHIE U KPYIOBbIE JMArpamMMbl, TaOJIMLbl JAHHBIX,
cpeaHee apudmernueckoe, MeaMaHa, HauOOJbLIEe M HAaUMEHblIee 3HAYeHHUs BBIOOPKH,
pa3Max BBIOOPKH, TUCHEPCUS M CTAaHAAPTHOE OTKJIOHEHHE, ClydailHas U3MEHUNBOCTH;

* U3BJEKaThb MH(POPMALUIO, MPEJICTABICHHYI B TaOJMIAX, Ha AuarpaMmax, rpagukax;

* COCTaBJIATH TaOJIMIBI, CTPOUTH AMArpaMMbl U TpaduKku Ha OCHOBE JaHHBIX;

* ONEpUpOBaTh MOHATUAMHU: (aKTOpHad 4YMUCIA, [EPECTAHOBKM U COYETaHMS,
TpeyroapHuk [lackans;

* IPUMEHATh IPABUIO MPOU3BEICHHUS IPU pEIIEHMH KOMOMHATOPHBIX 3a/1a4;

* ONEpUpOBaTH TOHATHAMHU: CIYYalHBIA OMBIT, CIy4YalHBIA BBIOOp, WCHBITAHHE,
JJIEMEHTapHOEe cllydailHoe CoObITHE (MCXOM), KIIACCHUECKOE ONpEeAETICHHE BEpOSTHOCTH
CIIy4alfHOTO COOBITHSA, ONEpali HaJa CIyYaiHBIMH COOBITHUSIMU;

* IPEJCTaBIATh HH(OPMALIHIO C IOMOLIBLIO KPYroB Dilnepa;

* pemarb 3a74a4d Ha BBIYMCICHHE BEPOSTHOCTH C ITOACYETOM KOJIMYECTBA BAPHUAHTOB C
HOMOILBI0 KOMOMHATOPUKH.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

* W3BJIEKAaTh, MHTEPIPETUPOBATh U NPEOOpPa3OBBIBATE MH(POPMALUIO, IPEICTABICHHYIO
B Talbnumax, Ha JuarpaMMax, rpadukax, OTPAKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH
pEaIbHBIX ITPOLIECCOB U SIBJICHUM;

* ONpEIeNsATh CTATUCTUYECKHE XaAPAKTEPUCTHKH BBIOOPOK IO TaOJMIaM, AUarpamMMmam,
rpadukam, BHIIOIHITH CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUs 3a/lauy;

* OLICHUBATb BEPOSITHOCTh PEaIbHBIX COOBITUH U SBJICHUH.

HcTopust MaTeMaTHKH

° XapaKTepI/IBOBaTI) BKJIad BBIJAOINHUXCA MATCMATHUKOB B PAa3sBUTHC MATCMATUKH U
WHBIX HAYYHBIX 00JIacTei;

¢ IMOHMWMATh POJIb MAaTEMATUKH B Pa3BUTUHN Poccum.

MeTtoabl MaTEMATHKH

d HCHOJ’IB?;}HI I/I?,yLIeHHBIe METO/BI, HpOBOI[I/ITI) JA0Ka3aTCJIbCTBO, BBIIIOJIHATH
OIIPOBEPIKEHUE;

d BI)I6I/IpaTI> I/ISY‘ICHHHG METOABI U HX KOM6I/IHaHI/II/I JUJIA peHIeHI/ISI MATEMATHUYCCKUX
3ajad;

d HUCIIOJIB30BaATh MAaTEMATUYCCKUEC 3HAHUSA JJIs OITNnCaHus 3aKOHOM€pHOCT€ﬁ B
OKPYXKaIOILIEeW NEVCTBUTEILHOCTH U IPOU3BENCHUSAX UCKYCCTBA;

. MPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CcpeacTBa u 3JIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PEIICHUU MAaTEMAaTUYECKUX 3a/1a4.
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1. Conep:kanune yueOHOro Kypca no ajireope B 7-9 kjaccax

Coenacno @I'OC ochosHo2o 0b6we2o 00pazoseanus 8 KypCc MaAmemMamuKku 68e0eH
pasoen «Jlocuka», komopwili He npeononazaem OONOJIHUMENbHBIX YACO8 HA U3VHEHUU U
ecmpaugaemcs 8 paziuyHvle memvl Kypco8 MameMamuKku U UH@OpMamuku u npeoeapsemcs
O3HAKOMIIEHUEM C INeMEeHMamMu meopu MHONMCECMa.

MHo:xecTBa U OTHOIIEHUS] MKy HUMH

MHOXECTBO, XapaKTEPUCTHYECKOE CBOMCTBO MHOXKECTBA, JJIEMEHT MHOXECTBA,
mycroe, KOHEYHOE, OeckoHeYHOe MHO>KECTBO. [TonmuoxecTtBO.  OTHOLIEHHE
MPUHAUICKHOCTH, BKJIIOYCHHS, pPaBEHCTBA. OJIEMEHThl MHOXECTBA, CIIOCOOBI  3aJaHUs
MHO’KECTB, pPAaclO3HABaHHE TIOJMHOKECTB U DJIEMEHTOB MOJMHOXXECTB C HCIOJIb30BAaHUEM
Kpyros Jiepa.

Onepaunu HaJ MHOKECTBAMH

[Tepeceuenmne u 00bEAMHEHHE MHOXKECTB. Pa3HOCTh MHOXKECTB, JOIMOJIHEHNE MHOYKECTBA.
Nurtepnperanus onepanuii Haj, MHOKECTBaAMU € TIOMOIIBIO KPYTroB Dijepa.

DJIeMeHTBbI JIOTUKH

Onpenenenue. YTBepxkaCHUS. AKCHOMBI u TEOPEMBI. JlokazarenbCTBO.
Joxa3zatenbcTBO OT MpoTHBHOTO. Teopema, oOparHas nanHou. llpumep u KOHTpHpumep.
Bricka3biBaHUA

HUctuHHOCT M JIOXKHOCTH BbICKa3bIBaHUA. CIIOKHBIE M TMPOCTHIE BBICKA3BIBAHMSI.
Onepanuyu  HajJ BBICKA3bIBAHUSIMH C  HCMOJb30BAHHEM JIOTHYECKUX CBSI30K: W, WM, HE.
YcnoBHBIE BhICKa3bIBaHUSI (MMILIUKAIUN).

Yuciaa

PanuoHaabHbBIE YHCIA

MHoxecTBO palMoHalnbHbIX yHcel. CpaBHEHHE palMOHANbHBIX uuncen. JlelcTBus ¢
palMoHANBHBIMA YHUCIaMH. [Ipedcmasienue payuoHaibHO20 HUCIA OeCAMUYHOU OPOObIO.

HppanuoHajbHble YucjIa

[lonsiTue uppanmoHanbHOrO yncia. Pacno3HaBanue uppannoHaiabHbIX yucen. [Ipumepst

JA0Ka3aTCIbCTB B anre6pe. I/IppaI_II/IOHaJ'IBHOCTL qucia \/E HpI/IMeHeHI/Ie B TCOMCTpHHU.
CpaeHeHue uppayuoOHAaIbHblX 4Yuceil. Mnooicecmseo OeticmeumenvHvix yucel.

ToxnecTBeHHBbIC IPe0Opa30BaHUA

YucnoBble 1 0yKBeHHbIE BBIPAKEHHS

Bripaxkenue ¢ nepemeHHON. 3HaueHHe BbIpakeHHUsS. [lojcTaHOBKA BBIpa)KEHUN BMECTO
NIepEMEHHBIX.

Leibie BbIpaKeHus

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM M ee cBoicTBa. [IpeoOpazoBanus
BBIPQXEHHH, COIEPIKAILUX CTENEHU C HaTypalIbHBIM MOKa3aTeNIEM.

OnHouneH, MHOTOWIeH. JIeHCTBHSI ¢ OJHOWIEHAMH W MHOTOWIEHAMH (CIOXEHHE,
BbIUWTAaHUE, YMHOXeHHUe). DOopMynbl COKpPAIIEHHOTO YMHOXEHHs: Pa3HOCTh KBaJpaToB,
KBaJpaT CyMMBI W pa3HOCTH. Pa3nokeHne MHOrOWIeHa Ha MHOXKHTEIH: BBIHECEHHE OOIIEero
MHOXHTENS 32 CKOOKH, SpYNNuposKd, npumeHeHue Qopmyl  COKPAUWEHHO20 — YMHOMCEHUSL.
Ksaopammuviii mpexunen, paznodicenue K8AOPAMHO20 MPexuieHd Ha MHONCUMETU.

JIpoGHO-panuoOHAJIbHBIE BHIPAKEHH S

Crenenp c¢ uensiM mnokazareneMm. IIpeoOpazoBaHue IpOOHO-TMHEHHBIX BBIPAXKEHUMN:
CIIO)KEHUE, YMHOXEHHe, JeleHue. Aneebpauueckas  Opobv. [lonycmumvle  3HaueHus
nepemenHbiX 6 OpOOHO-payUoOHAIbHBIX GbipadiceHusx. Cokpaujenue aneebpaudeckux Opooell.
Ilpusedenue  ancebpauueckux  Opobeii Kk obwemy  3uamenamenio.  [elicmeus ¢
aneeopaudeckumu  OpoOAMU:  CIOJCEHUe, BblYyUmMAaHUe, YMHONCEHUe, OeleHue, 8036edeHuUe 8
cmeneHs.
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IIpeobpazosanue gvipasicenuti, cOOEPHCAUUX 3HAK MOOYIIA.

KBaagpaTHble kopHu

Apudmerndeckuii KBajapaTHBIM KopeHb. IIpeoOpa3oBaHue BBIPOKECHHM, COACPIKAITUX
KBaJpaTHbIE KOPHHU: YMHOXXCHHE, JCJICHHE, BBIHECEHHE MHOXHUTENS HW3-TI0JI 3HaKa KOPHS,
BHeceHue MHOXNCUmeJisi N0O 3HAK KOPHL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBAa YMCIIOBBIX PaBEHCTB. PaBEHCTBO € epeMEHHOM.

YpaBHeHus

[lonsiTne ypaBHEHUS U KOpHS YypaBHEHUS. [IpeOcmasineHue 0 pagHOCUTIbLHOCMU
ypasnenuti. Qbnacmos onpeodeneHust ypasHeHust (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMEeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeWHBIX ypaBHeHMH. Jlunetinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHelU JIUHeUH020 ypasHeHus. Pewenue nunelinvix ypasHenuii ¢ napamempom.

KBajpaTHoe ypaBHeHMe U €10 KOPHU

KBampatusle ypaBHeHus. Hemnonnble KkBaapaTHble ypaBHeHUA. JIUCKpUMHHAHT
KBaJApaTHOro ypaBHeHus. QPopMyna KOpHEW KBagpaTHOro YypaBHeHHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PemieHue KBaJIpaTHBIX YPaBHEHHI: HCIIOIb30BaHUE
bopMynbl  [UIS  HAXOXKICHUA KOPHEH, epaghuueckuii mMemoo peuwieHus, pasilodceHue Ha
MHOJMICUmMenu, noobop KopHel ¢ UCNONb308aHuem meopemvl Buema. Konuuecmeo xopHelti
K8AOpAmMHO20 YPABHEHUsl 6 3A8UCUMOCMU Om  e20  Ouckpumumauma.  buxeadpamnvie
ypasHenus. Ypasnenus, ceodumvle K JUHEUHbIM U Kéaopamuwvim. Keadpamuvie ypasnenus c
napamempom.

JIpoGHo-panuoHaIbHbIE YPABHEHUSI

Pemenne  mpocredimmx ~— ApoOHO-TMHEHHBIX  ypaBHeHHMU.  Pewenue  OpobHO-
PAYUOHANbHBIX YPABHEHUII.

Memoovl  pewienuss ypasHeHuil: Memoovl PAGHOCUTbHLIX NPeodpa306aHUll, Memoo
3amenvl nepemenHoll, epaguueckuti memoo. Hcnonvzosanue ceolicms (hyyHKyull npu peueHuu
VPABHEeHUlI.

Ipocmeniuue uppayuonanvusie ypasnenus uoa +/ f(x) = a, \/ fx) = \/ g(x).
Vpasnenus suoa x™ = a. Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ ABYMs NEpPEMEHHBIMU. JIMHEHHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMHU.
Ipsmasn kax epaguueckas unmepnpemayus TUHENUHO20 YPAGHEHUsL C O8YMS NepPeMeHHbIMU.

ITonsTHE cucTeMbl ypaBHEHMI. Pelllenne cucteMsl ypaBHEHUMN.

MeTtopl peleHus: CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMsl IIEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CA0HCEHUA, METOJI IIOACTAHOBKH.

Cucmembl TUHENUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Hucnoseie HEPABEHCTBA. CgolicTBa YHCIOBBIX HEPABEHCTB. ITpoBepka
CIIPaBETMBOCTH HEPABEHCTB IMPH 33/IaHHBIX 3HAYCHHSX MTEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. Oonacmy onpeodenenus
HepaseHcmaa(obaacms 00NYCMUMbBIX 3HAYEHU NePeMeHHOT).

Pemienue nuHEeMHBIX HEPABEHCTB.

Ksaopamnoe nepasencmseo u ezco pewenus. Pewenue keadpamuvix HepaseHcmas:
UCNONb308AHUE CBOUCME U 2paAPpuUKa KAOPAMUYHOU (QYHKYUU, Memoo UHMEPBALOs. 3anuco
peuieHus KeaopamHoz20 HepageHCcmad.
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Pewenue yenvlx u ()p06H0-pa14u0Haﬂbezx HepaeeHcme Memooom uHmepeailos.

CucreMbl HEPaBEHCTB

CucteMbl HEpaBEHCTB C OJIHOW MepeMeHHOW. PemieHue cucreM HEpaBeHCTB C OJIHOU
MEPEeMEHHOMN: IJIMHEHHBIX, Kgadpamubvix. V300paykeHUE pEIICHUs CHUCTEMbl HEPABEHCTB Ha
YHUCIIOBOM MPSAMOiA. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

DOYyHKIUT

IHousitue pyHKuMHU

JlekapToBbl ~ KOOpAWMHATBI HA  IUIOCKOCTH. DOpMUpOBaHUWE TPEACTABICHUH O
METANPEMETHOM TOHATHH «KOOPAWHATHY. CrocoObl 3amaHus (QYHKIHA: aHATUTUYCCKUH,
rpapudeckuid, TaOmmuHbii. ['paduk ¢yHknuu. [lpumepsl QyHKIWNA, TOJIy4aeMbIX B
npolecce HCCIENOBaHMS PA3IMYHBIX PEAITbHBIX MPOLECCOB M PELICHHS 3ajad. 3HaueHHe
¢byukuu B Touke. CBoiicTBa (PyHKIIMI: 00JaCTh ONpPENEICHUs, MHOKECTBO 3HAUYEHUM, HYIH,
NPOMEXYTKH 3HAKOIIOCTOSIHCTBA,  YEMHOCMb/HEeUemHoCmb, TIPOMEXKYTKA BO3pAaCTaHHUS U
yObIBaHUs1, HaOOJIbIIIee U HAaUMEHbIIIee 3HaueHus. MccaenoBanue GyHKINH 110 €€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gpynkyuu.

JInneiiHas QpyHKIUsA

CpoiictBa u rpaduk InuHeHHOW QyHKIUU. VYTIOBOW KOA(DPUIHMEHT MPSIMOM.
Pacnonoxenne rpaduka JMHEHHOW ~(YHKIMHM B  3aBHCHUMOCTH OT €€  YIJIOBOTO
kodd¢uimenTa u cBoOOAHOrO ujeHa. Haxoowodenue xodaghguyuenmos nunetinou hyHKkyuu no
3A0AHHLIM  YCIIOBUAM:  NPOXOXMCOeHUe  NpAMOU  uyepe3  08e  MOYKU  C 3A0AHHBIMU
KOOPOUHAMAMU, NPOXONHCOeHUe NpPIMOL Yepe3 OaHHYI0 MOUKY U NAPALIenbHOU OAHHOU
NPAMOLL.

KBaapaTnunas pyHkumus

CpoiictBa m rpaduk KBaapaTuyHOH QyHkmmuu (mapadona). Ilocmpoenue epaghuxa
Kkeaopamuunot @yHkyuu no moykam. HaxoxneHue HyJedl KBagpaTUyHOW (QYHKINH,
MHOJMCECMBA 3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCHIU.

OOpaTHasi NPONOPUHOHATBHOCTD

CgoiicTBa QyHKIIUU Y = E . 'unepOomna.

I'pagpuxu ynxuuit. Ilpeodpazosanue epapurka Gynxkyuu Y=F(X) ors nocmpoenus
epaghuxos pynxyuil suoa y=af(kx+b)+c.

. k
I'paguku pynxyuti  y = at— y= Va,y =Vx,y = |x|.

IHocenoBaTeILHOCTH M POTPECCHH

UucnoBag  mocneqoBaTelbHOCTh.  [IpuMepsl  YMCIOBBIX  MOCIEI0BATEIBHOCTEM.
beckoneunble mocneAoBaTeNbHOCTH. ApudMeTHueckas TMporpeccus H €€  CBOMWCTBA.
['eomerpuueckas mnporpeccus. Dopmyna obweco uieHa U CYMMbl N NEPevlX YJNeHO8
apugmemuueckoul u 2eomempuieckoui npozpeccuid. Cxo0auascs 2eomempuyeckas nPozpeccus.

Pemenne TekcToBBIX 32124

3agauu Ha Bce apupMeTHYECKHE NeliCTBUS

Pemenne TekcTOBbIX 3ajad apumeTHueckuM crocodoM. Mcnonp3oBaHue Tabnuil,
CXEM, YEpPTEXKEN, APYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU PEIICHUH 3aa4u.

3agauu Ha IBHKeHHE, Pa0OTY U MOKYNIKH

AHanu3 BO3MOXHBIX CUTyallui B3aMMHOTO PACIIONOXKEHHUS OOBEKTOB MPH UX JBHKEHUHU,
COOTHOILIEHUSI 00BEMOB BHITIOJIHAEMBIX Pa0OT MPU COBMECTHOU paboTe.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI
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Pemrenue 3amad Ha HaXOXKACHUE YacTH YUCIIA U YMCIIA 110 €ro YacTH. PemieHne 3a1a4y Ha
MPOLEHTHI U onn. [IpuMeHeHrne mponopIuil mpy perieHN  3a/1a4.

Jlornyeckmue 3agauu

Pemenne noruueckux 3amad. Pewenue nocuueckux 3adau ¢ nomMoupbio 2paghos,
mabauy.

OcHoOBHbIE MeTO/IbI peleHus TeKCTOBBIX 3a;ayv: apuMETHYCCKHIA,
anreOpanyeckuii, mnepedop BapHaHTOB. [lepsuyHble npedcmagieHuss o Opy2ux Memooax
peuteHus 3a0ay (ceomempuyeckue u epaguyeckue mMemoowl).

CTaTuCTHKA M Teopusl BEPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduyueckoe TNPEACTABICHHUE JAHHBIX, CTOJOYAThIe M KPYrOBBIC
quarpamMmbl, rpa@uKd, NpUMEHEHHE auarpaMm U TpaduKOB JJs ONUCAHUS 3aBUCUMOCTEN
peanbHBIX BEIMYMH, H3BJICYCHHE HHPOpManuu w3 Talbium, auarpaMM W TpaguKOB.
OrnucatenbHble CTaTUCTHUECKHUE IOKA3aTeIM YHUCIOBBIX HAOOPOB: cpelHee apupMeTHIecKoe,
MenuaHa, HauOosblllee W HauMeHbIee 3HaueHHs. Mepbl pacceMBaHUs: pa3Max, oucnepcusi u
cmanoapmHuoe OmKIOHeHUe.

CrayvaiiHass W3MEHYMBOCTh. M3MEHUMBOCTH MpH H3MEpeHHsX. Pewarowue npasuid.
3axonomepHOCMU 8 UBMEHUUBHIX BEIUUUHAX.

CayuaiiHble cOObITHUS

CnyyaitHbple OMBITHI (IKCIIEPUMEHTHI), DJIEMEHTApHbIE CIydyailHble COOBITHS (MCXOIIBI).
BepositHocti  anmemeHTapHbIX  coObITHi. COOBITHSL B CIIyYailHBIX JKCIIEPUMEHTaX U
OJIaronpuATCTBYIOIIUE SJIEMEHTapHbIe COOBITHUA. BeposTHOCTH ciydailHbIX cOOBITHI. ONBITHI C
PaBHOBO3MOKHBIMHU 3JIEMEHTApHBIMU COOBITHsIMU. Kitaccmueckre BEpOSATHOCTHBIC OIBITHI C
UCIIONIb30BAHUEM MOHET, KyOUKOB. [Ipedcmagnenue coObvimuii ¢ NOMOWbIO OUASPAMM
Diinepa. I[Ipomusononosicuvie coovimus, o00veounenue u nepeceuenue codovimui. Ilpasuno
cnooicernus: gepoamuocment. Cuyuaiinviti 6vloop. I[Ipedcmasnenue skcnepumenma 8 suoe oepesa.
Heszasucumvie  cobvimus. Vmnoorcenue — eeposmmocmeu  He3A8UCUMBIX — COObIMULL
Ilocneoosamenvuvie nesagucumvle ucnvimanus. llpeacraBieHre O HE3aBHCUMBIX COOBITUSX B
JKU3HU.

dnemenmol KomMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, ¢axmopuan uucia. Coyemanus U YUCIO
couemanuti. Qopmyna uucia covemanui. Tpeyeonvruux Ilackana. Onvimel ¢ 601bWUM YUCTOM
DABHOBO3MOJICHBIX — JIEMEHMAPHbIX — coOblmuli.  Buluucnenue eeposmnocmeu 6 onvimax c
npumeHeHuem KomOunamopuolx ¢opmyn. Hcenvimanus PBepnyniu.  Yenex u  neyoaua.
Beposmnocmu cobvimuii 6 cepuu ucnvimarnuii bepuynnu.

Cnyuaitnvie eenuuunsl

3nakomcmeo co CAyuaUHLIMU - BEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEMHbIX
cryyainvlx  eenuuuH.  Pacnpedenenue  eeposmuocmeu. Mamemamuyeckoe — odxcuoawue.
Ceoticmea mamemamuueckoeo oxcudanus. Ilonamue o 3axone 6onvuux yucen. Mzmepenue
sepossmuocmell. IlpumeHnenue 3aKkoHa OONLUWUX YUCENL 6 COYUONO2UU, CMPAXOBAHUU, 8
30pagooxpaneruu, obecneyeHuu 6e30NAcCHOCMU HACENeHUsl 8 YPE3BbIYAUHBIX CUMYAYUSIX.

Hcropus MaTeMaTHKHU

Bosnuknogenue mamemamuku Kax Hayku, smanvl ee pazeumus. OchHoeuvie pazoenvl
mMamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv  mmoowcecmea  npocmeix  uucen. Hucna u  OnuUHLL  OMPE3KOS.
Payuonanvuvie yucna. Ilompedonocms 6 uppayuonanvuvix uucnax. Llxona [lugpazopa

3apoocoenue aneeopvl 6 Heopax apupmemuru. An-Xopezmu. Poowcoenue Oykeennol
cumgonuxu. Il. @epma, @. Buem, P. [lexapm. Hcmopus eonpoca o maxoxcoeHuu Gopmyn
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KOpHell — aneebpauyeckux ypasHenuil cmeneHneu, Ooavwux yemovipex. H. Tapmanvs, [lc.
Kapoano, H X. A6enw, D. I'anya.

lloasnenue memooa KoOpOuHam, NO360AI0ULE20  NEPEBOOUMb 2eoMempuiecKue
00vekmbl Ha A3bIK aneeopwl. Tlosenenue epagurxos gyuxyuil. P. Jlexapm, I1. @epma. Ipumepuol
DA3TUYHBIX CUCEM KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo(®@ubonauuu) o kpoauxax, uucia Pubonayuu. 3adaua o
waxmamuou oocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuu.

Hcmoxu meopuu eepossmuocmeli: cmpaxosoe oOeno, azapmuvle uepuvl. I1. Pepma,
b.Ilackanw, A. bepuynnu, A.H.Konmozopos.

Om 3emnedenus x eceomempuu. Ilugacop u eco wxona. @anec, Apxumeo. I[lnamon u
Apucmomens. Ilocmpoenue npasunbhvlx MHO20y201bHUKO0S. Tpuccekyusa yena. Keadpamypa
Kkpyea. Yoeoenue xkyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Esexauoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

l'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax yzuanu Anaxcaeop, Ipamocghen u Apucmapx o
pasmepax Jlyuet, 3emnu u Connya. Paccmosanus om 3emau 0o Jlyner u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Diinep. H.H. Jlobauesckuil,
11.J1.HYebwviues, C. Kosanesckas, A.H. Koamoeopos.

Mamemamuxa 6 passumuu Poccuu: I[lemp I, wxona mamemamuyeckux u HABUSAYKUX
Hayk, pazeumue poccutickoco ¢aoma, A.H. Kpwviios. Kocmuueckas npoepamma u M.B.
Kenowuu.
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I11. TemaTnuyeckoe NJIaHMPOBaHHE.

7 kaacc (0,375 yaca B Heel10, Beero 13 yacos):

Ne n/m HaumenoBanmue pazaesa (TeMbl) Kou-Bo yacos
1 JpoOu 1 mponeHTs 1
2 [Ipsimast u oOpaTHas TPONOPIIMOHAITEHOCTD 1
3 Bgenenue B anreOpy 1
4 YpaBHeHUs1 2
5 Koopaunats! u rpadpuxu 1
6 CBoJiCTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM 1
7 MHorouieHsl 2
8 Pa3noxeHre MHOro41€eHOB HA MHOYKUTEIN 2
9 YacToTra 1 BEpOSITHOCTH 1
10 [ToBTOpEeHUE 1
Ne
ypOKa 110 Tema ypoxka
NOPAAKY

CpaBHenue n1po0eii. BerauciieHus ¢ pallnOHATLHBIM U YHCIIAMHU.
1 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeaeM. 3aaud Ha IPOLIEHTHI.
Craructuuecku € xapakrepuctuku. Koumponwvnasn pavoma Nel.

3aBucumoctH 1 hopmyIsl. [Ipsmast u oOpaTHas MPOITOPIIMOHATEHOCTH.
2 IIponopunn. Pemenne 3anau ¢ nomoibto nponopuuii. [IpornopunonaisHoe neneHue.
Konmponvnas paooma No2.

BykBeHHas 3anuch CBOWCTB JieficTBUi Hajl unciaaMu. [IpeoOpazoBaHne OYKBEHHBIX
3 BeIpakeHU. PackpriTie ckoOok. [IpuBeenne mogoOHbIX cllaraeMbIX.
Konumponvnas paboma Ne3.

Anrebpamyeckuii crocod penieHus 3aaay.
Kophau ypaBHeHus. Penienne ypaBHEHUN.

5 Pemenue 3agau ¢ momombio ypasuenuil. Konmponwsnasa pavoma Ne4.

MHO0K€eCTBO TOUYEK Ha KOOPJAMHATHOW MpsIMOM. PaccTossHME MEXKy TOUKaMH KOOPJAHMHATHON
npsaMoil. MHOXkecTBa TOUeK Ha KOOpAUHATHON TutockocTH. I'paduku. Eimé HecKonbKko BaXKHBIX
rpadukoB. ['paduku BOKpyT HAC.

Konmponvnas pavoma Nes.

[IpousBenenne u yactHoe cTeneHe. CTeneHpb CTeneHu, MPou3BeaeHUs U Apoou. Permenue
KoMOMHATOPHBIX 3a1a4. [lepecranoBku. Koumpoavnas pavoma No6.

OpHowieHbl 1 MHOTOWIEHBI. CI0’KE€HUE U BHIYMTAHWE MHOTOUYICHOB. Y MHOKEHHE OJHOWIECHA
8 Ha MHOTOYJIEH. Y MHOKEHHE MHOTO4YIeHa Ha MHOrowIeH. @opMyJibl KBajipaTa CyMMBI U

KBaaparTa pa3sHOCTH.
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Ne
ypOKa 110 Tema ypoka
NOPSIAKY
9 Pemenue 3agau ¢ nomoupto ypaBueHuil. Konmponwvnaa paooma Ne7.

Brinecenue o6mero MaoxxuTens 3a ckooku. Crioco6 rpynmupoBku. @opmyna pazHoctu
10 KBapaToB. GOPMYIIBI PA3HOCTH U CYMMBI KyOOB. Pa3iokeHne Ha MHOXKHTENN C IPUMEHEHUEM
HECKOJIbKHX CIIOCOOOB.

11 Pemenne ypaBHeHNH ¢ IOMOIIIBIO Pa3IoKEHUsI HA MHOXUTENU. Konmponvuasa paboma Nes.

Canyuaiineie coObITHs. YacToTa ciy4aifHOro coobITHs. BeposSTHOCTD C1y4ailHOTO COOBITHSI.
Konmponvnaa pavoma Ne9.

12

Hpobwu u porieHTh. BBenenue B anredpy. YpaBHeHus. CBOHCTBA CTEIICHU C HATYPATbHBIM
nokasaresaeM. MHorouseHsl. PazinoxeHre MHOIO4JICHOB HA MHOKHUTEIH.

13 [psimast u oOpaTHAs mponopuroHaTbHOCT. Koopauuate! u rpaduku. Yactora 1 BEpOSTHOCTb.
Hmozosean konmponwvnaa paboma

O06o0meHne MaTepuraia 3a Kypc anreopsl 7 Kiiacca.

8 kuacc (0,25 yaca B Heenio, Bcero 9 4acon):

Ne

=
=

HaunmenoBanue pazgesia (TeMbl) KoJu-Bo yacos

Anrebpanueckue qpodu 1
KBagparnasie kopHu
KBangparssle ypaBHeHUs
CucreMbl ypaBHEHUH
DyHKIMHU

BeposiITHOCTB M cTaTUCTHKA
IToBTOpEeHME

~Njolga|hw| N[k o
N R(R| RN -

Ne
ypoKa 1o Tema ypoka
HOPSIAK

Uro Takoe anredpandeckas Apodb. OcHOBHOE CBOUCTBO qpoOu. CII0)KEHNE U BEIYUTAHHE
anredpandeckux apooOeil. YMHOKEHUE U JieleHne anredpandeckux apooeii. [IpeobpazoBanue
1 BEIPXCHHH, colepkamux anreopandeckue Apoou. CTeneHp C MelbIM MTOKa3aTeIeM.
CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTeneM. Penienne ypaBHeHuil u 3aiay. Pemenue
ypaBHeHUH U 3an1a4. Konmpoavnasa pavoma Nel.

3ajada 0 HAXOXKJACHUH CTOPOHBI KBaAparta. ppanronansubie uncna. Teopema I[Tudaropa.
KBanpaTHEIif KopeHb (anrebpamdeckuii moaxon). ['paduk 3aBucuMocTr y = /x.
CaoiicTBa KBajipaTHBIX KopHel. [IpeoOpazoBanne BeIpaKeHUH, COEPIKAIINX

KBajpaTHbIe KOpHU. KyOudeckuit kopeHb. Konmpoavnas pavoma No2.
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PABOUYAS ITPOTPAMMA KOT'OBY BCHI r. Kotenbuuya
Auredpa. 7-9 kiaccbl.

Ne
YPOKa 110 Tema ypoka
TOPSIAKY
Kakne ypaBHeHus Ha3bIBalOT KBaapaTHbIMU. DopMyila KOpHEH KBaJApPaTHOIO YpaBHEHUS.
3 Bropas ¢popmyna xopHell kBagpaTHOro ypaBHeHus. Pemenue 3agau. HenonHele kBagpaTHbIe
YpaBHEHHS.
Teopema Buera. Pa3znoxxeHnue KBaIpaTHOro TpEXUIEHA HA MHOKHUTEIH.
4 Konmpononaa pavoma Ne3.
Cucrembl ypaBHenuii (1)
Jlunelinoe ypaBHEHHE C JBYMs NEpeMEHHBbIMH. |'paduK JTWHEWHOTO ypaBHEHHS C JBYMsI
NepeMeHHbIMHU. YpaBHeHue npsmol Buma y = kx + 1 . Cucrembl ypaBHeHuil. Pemienue
3) CHUCTEM CcIIoco0OM clokeHus. Perenne cucreM ypaBHEeHUI ciocoO0M MOICTaHOBKU. Perienue

3a/1a4 ¢ IOMOUIbIO0 CUCTEM YPAaBHEHUH. 3a/1a4 Ha KOOPJAMHATHOM IJIOCKOCTH.
Koumponvnasa paooma Ned.

Urenue rpadukos. Uto takoe pynkuus. ['padux Gpynkuuu. CoiictBa pynkiuu. Jluneitnas

k "
6 byukus. OyHKus y = S mee rpadux. O6001eHne TeMbl «DYHKIUN.
Koumponvnan paooma NeS.
BepositHocTh U cTaTucTHKa (1)
CraTucTuvecKre XapaKTepUCTHKH. BeposTHOCTh paBHOBO3MOXKHBIX COOBITHH. CII0KHBIE
7 AKCIEpUMEHTHIL. ['eomeTpuyeckue BepossTHOCTH. Pemenune 3agau no reme «BeposTHOCTh U
CTaTUCTUKAY.
Konmponvnaa paboma Neb6.
IloBTOpenue (2 4)
Anrebpanueckue npobu. Keanparueie kopau. KBanparusie ypaBHeHHs. CUCTEMBI YpaBHEHUIA.
8 OyHKuuU. BeposTHOCTB U CTaTHCTHKA.
Hmozo6asa konmpoavhaa paboma
9 O06o01enre MaTepuaia 3a Kypc anreopsl 8 kiiacca.
9 kaacc (0,75 yaca B Hexe10, Bcero 26 4acoB):
Ne n/m HanmenoBanue pa3gesia (TeMbl) Kou-Bo yacosn
1 Hepasencrsa 4
2 KBanparnunas GdyHKIms 4
3 YpaBHEHUs U CUCTEMBI YPABHECHUN 6
4 ApudmeTrndeckasi 1 reOMeTpUYeCcKas IpOrpeccuu 4
5 CraTucTuka u BEposiTHOCTh 2
6 IToBTOpenne 6
Ne
ypoOKa 110 Tema ypoka
NOpPAARY
HepasenctBa (44)
1 JleiictButenpubie yncna. OOe cBOMCTBA HEPABEHCTB. PellieHne TMHEeHBIX HEPaBeHCTB.
2 Pemienne cucrem TuHENHBIX HEPABEHCTB.
3 Pemienne cucreM TMHENHBIX HEPABEHCTB.
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PABOUYAS ITPOTPAMMA KOT'OBY BCHI r. Kotenbuuya
Auredpa. 7-9 kiaccbl.

Ne
ypoOKa 1o Tema ypoka
MOPSAAKY
4 Jloka3aTenbCcTBO HEPABEHCTB. UTO 03HAYAIOT CJI0BA «C TOYHOCTBIO J0...).
Konumponvnasn paooma Nel.
KBaapatuunas pyukuus (4 4)
5 Kakyio (yHKIHMIO Ha3bIBAIOT KBagpaTHuHoil. ['paduk u cBoiictBa QpyHkimu y = ax?. Casur
rpaduxa QyHKIMKM Y = ax? BIOIbL OCeil KOOpIMHAT.
6 I'padux pynxuuu y = ax? + bx + c.
7 KBajpaTHble HEpaBEeHCTBA.
8 KBagparHsle HepaBeHCTBA.

Konmponvnas pavoma Ne2.

9 PanmonanbHbie Boipakenusi. Llenbie ypaBHEHUS.
10 Hpobuble ypaBHeHUs. Pemenue 3aay.
11 Hpobuble ypaBHeHUs. Pemienue 3aau.
12 CucreMbl ypaBHEHUH ¢ ABYMs llepeMEHHbIMU. Pelienue 3aau.
13 CucreMsbl ypaBHEHUH ¢ ABYMs llepeMEHHbIMU. Pelienue 3aau.
14 I'paduueckoe nccienoBanue ypaBHEHHUS.

Koumponvnasn paooma Ne3.

Apudmernyeckasi u reoMeTpuueckas nporpeccun (44)

15 UwucnoBsie ocieoBaTebHOCTH. ApudMerndeckas nmporpeccus. CymMma MepBhIX 7 WICHOB

apuMEeTHUUECKOIN MPOTrPECCHH.
16 I'eomerpuueckas nporpeccusi. CyMma NMepBhIX 72 YWIEHOB FeOMETPUIECKOM MPOTPECCHH.
17 IIpocThie U CIIOKHBIC TPOIICHTHI.
18 Apudmerndeckasi 1 reOMeTpUIecKast IPOTPECCHH.

Konumponvnasn paooma Ned.

CTaTHCTHKA ¥ BEPOSITHOCTH (24)

Bri6opounsie nccnenopanus. THTEpBaIbHBINA PsiI.
19 I'ucrorpamma. Xapakrepuctuka pazdpoca.
20 CraTucTu4eckoe Ol[eHUBaHUE U MTPOTHO3.

Konmponvnasn paboma Nes.

IMoBTOpenue (6 1)

21 O0600611eHMEe MaTepHala 3a Kypc ajreOpsl 7-9 Kiaccos.
22 O06o6mIeHre MaTepraia 3a Kypc anreopsl 7-9 Ki1accoB.
23 Hmozoean konmpoavnasn paboma
24 O06001enre MaTepuaa 3a Kypc anreopsl /-9 KjIaccos.
25 Koncynpranus. O6o01ieHne Matepuaia 3a Kypce areOpsl 7-9 Kiaccos.
26 Koncynpranusa. O6001eHrne MaTepraia 3a Kype anreopsl /-9 Ki1accos.
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