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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma paspaboTana Ha OCHOBE:
-OenepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 Ne273 —
®3;
-DenepalbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApTa OCHOBHOTO — OOIIETO
obOpazoBanmsi ot 17 nmekabps 2010 r. Ne 1897 (B pen. Ilpukaza MunoOpuayku Poccum ot
31.12.2015 Ne 1577);
-ITpukaza MunuctepctBa npocsemieHus: Poccuiickoit @enepanuu ot 18 mag 2020 r. Ne 249 «O
BHECEHWH W3MEHECHHH B  (eaepanbHBIi TMEpEYeHb YYEeOHHMKOB, PEKOMEHIYEeMBIX K
UCIONB30BAHUIO  TMpU  peald3allud  HMMEIOIIMX  TOCYAApCTBEHHYIO  AKKPEIUTAILIMIO
00pa3oBaTEeNbHBIX MPOTPaMM HAYaIBHOTO OOIIEr0o, OCHOBHOTO OOIIEro, CpeaHero oO0IIero
oOpa3zoBanmsi, CcPOPMHUPOBAHHBIM mNpUKa3oM MUHUCTEPCTBA TIPOCBeIIeHUs Poccuiickoit
Deneparyn ot 28 nexadpst 2018 r. No 345y;
-IlocranoBnenus  ['maBHOTO  rocyJapCTBEHHOrO  CaHMUTapHoro  Bpadya  Poccuiickoit
@eneparyn ot 28.09.2020 Ne 28 "O6 yrBepknennn canutapubix npasui CII 2.4. 3648-20
"CaHUTapHO-IMHUIEMUOJIOTHYECKUE TpeOOBaHMsSI K OpraHU3alUsM BOCHHUTAHUA U OOYy4YeHHS,
OTJIbIXa U O3/IOPOBJICHUS JETEH U MOJIOACKH'";
- OcHOBHOW 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO o0miero obOpazoBanus MKOVY
«CenMuxoBcKasi cpefHsisi oOrieoOpazoBaTeibHas IIKOJIa» 30JI0TYXHMHCKOro paiona Kypckoii
obiacru;
-Yuebnoro trana MKOY «CenmuxoBcKkass cpefHsss 00meoOpa3oBaTebHasi —IIKOJIA

3osoTyxuHcKoro paiiona Kypckoit o6nacTu;
-ITonoxenus o paboueit nporpamme MKOVY «Ceamuxosckas COIL» 3omoryxuHckoro paiiona
Kypckoii obmactu;

- ABTOpCKOI porpamMmsbl cocT. T.A.BypTMHCTPOBOIA.

Jasi peanm3zanuu mporpaMmbl mo ajiredpe B 7-9 Kjaccax HCHOJB3YIOTCH Y4eOHO-
MeTOAHYECKHE KOMILIEKThI:

7 kaacc:
1. T.B. JopodeeB, C.b.CysopoBa, E.A bynumosnu,JI.B.Ky3nemnoa, C.C.Munaena,
JI.O.PocnoBa. Anrebpa. 7 kimacc: yueO. ans oOmeoOpazoBaTelbHBIX OpraHumzanuii — M.:
[Ipoceemenue, 2022
2. JI.B. Kysnemnosa, C.C.MunaeBa, JI.O.PocnoBa. Anre6pa. Kontponsabie paboTs! 7-9 Kiacchr:
nocobue st 0b1eo0pa3oBaTenbHbIX opranu3anuii — M.: [Ipocsemenue, 2022
3. JL.B. Ky3nenoBa, C.C.Munaesa, JI.O.PocnoBa. Anrebpa. TemaTudeckue TeCThl.7 KJIacc:
nocobue st 061eoopazoBaTenbHbIX opranu3anuii — M.: [Ipocsemenue, 2022
4. JL II. EBcradpena, A. I1. Kapn. Anrebpa. [unakTiueckue MaTepuaibl.7 Kiacc: mocooue
TSt o01ieo0pa3oBaTenbHbIX opranu3aiuii — M.: [IpocBemenue, 2022

5. C.C.MunaeBa. Aunrebpa. VYcTHble yHpakHeHHs.7  Kiacc: mocobOue I ¢
o0meobpaszoBarenbHbIX opranu3anuii — M.: [Ipocsemenne, 2022
8 kaace:

1. T'.B. [Hopodee, C.b.CyBopoa, E.A.bynumosuu, JI.B.Ky3nemnora, C.C.Munaena,
JI.O.PocnoBa. Anrebpa. 8 kimacc: yueO. ans oOmeoOpazoBaTelbHBIX OpraHumzanuii — M.:
[Ipoceemenue, 2022

2. JI.B. Kysnemnosa, C.C.MunaeBa, JI.O.PocnoBa. Anre6pa. Kontponsabie paboTs! 7-9 Kiacchr:
nocobue st 0b1eo0pazoBaTenbHbIX opranu3anuii — M.: [Ipocemenue, 2014

3. JL.B. Ky3nenoBa, C.C.Munaesa, JI.O.Pocnosa. Anredpa. TemaTtudeckue TecThl. 8 Kllacc:
nocobue st 0b1eo0pazoBaTenbHbIX opranu3anuii — M.: [Ipocemenue, 2014

4. JI. II. EBcragbesa, A. II. Kapn. Anrebpa. [Aunaktuueckue mMarepuaibl. 8 Kiacc: mocooue
TSt o01eo0pa3oBaTenbHbIX opranu3aiuii — M.: [IpocBemenue, 2014

5. C.C.MunaeBa. Anrebpa. VYcTHbIe yHOpakHEHHMA. 8§ KJacc: TocoOue TUIS
o0meobpaszoBarenbHbIX opranm3anuii — M.: [Ipocsemenne, 2014
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9 kaacc:
1. T'.B. [Hopodee, C.b.CyBopoBa, E.A.bynumosuu, JI.B.Ky3nenosa, C.C.Munaena,
JI.O.PocnoBa. Anrebpa. 9 kmacc: yueO. ans oOuieoOpazoBaTelbHBIX OpraHumzanuii — M.:
[Ipocsemenue, 2022
2. JI.B. Ky3znemnosa, C.C.MunaeBa, JI.O.Pocnosa. Anre6pa. KontponsHbie paboTh! 7-9 Kiacchl:
nocobue st 061eoopazoBaTenbHbIX opranu3anuii — M.: [Ipocsemienue, 2014
3. JL.B. Ky3HuenoBa, C.C.Munaesa, JI.O.PocnoBa. Anrebpa. TemaTuueckue TecTsl. 9 kiacc:
nocobue st 0b1eoopazoBaTenbHbIX opranu3anuii — M.: [Ipocemienue, 2014
4. JL. II. EBcragbeBa, A. II. Kapn. AnreOpa. Aunaktuueckue marepuaisl. 9 kimacc: nmocobue
TSt 001eo0pa3oBaTenbHbIX opranuzaruii — M.: [Ipocsemenue, 2014
5. C.C.MunaeBa. Anrebpa. VYcTHble yhnpaxkHeHHd. 9 Kkiacc: mocobue TUIS
o0meobpaszoBarenbHbIX opranm3anuii — M.: [Ipocsemenne, 2014

MaremaTnueckoe 00pa3oBaHME SIBIISICTCS O0S3aTENbHOW M HEOTHEMJIEMOW YacTbhIO
o01ero 00pa3oBaHus HA BCEX CTYIICHSX IITKOJBI.

W3yueHne MareMaTWKd B OCHOBHOW MIKOJIE HAINpPAaBJIEHO HAa JOCTHKEHHE CIIETYIOLINX
meJeit u 3amay:

1) B HampaBJICHUU JIMYHOCTHOTO Pa3BUTHSA:

B HAIPaBIICHUH JIOTMYECKOTO M KPUTHYECKOTO MBINIICHHUS, KYJIbTYPHI peuH, CIOCOOHOCTH
K YMCTBEHHOMY 3KCIIEpUMEHTY;

dbopMHupoBaHHE Yy yYAIIUXCS WHTEIUICKTyaJbHOH UYECTHOCTH W OOBEKTHBHOCTH,
CIOCOOHOCTH K MPEOJOJICHUIO MBICIUTENBHBIX CTEPEOTHUIIOB, BBITEKAIOIINX W3 OOBIACHHOTO
OTIBITA;

BOCIIUTAHME KA4yeCTB JIMYHOCTH, OOECMEYMBAIOUIMX COLUUAIBHYI0O MOOWJIBHOCTb,
CTIOCOOHOCTH MPHHUMATH CAMOCTOSITEIIHHBIC PEIICHHS,

¢dbopMHpOBaHHE KayeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTallid B COBPEMEHHOM
nH(GOPMallMOHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MaTEMaTHUYECKOMY TBOPUYECTBY M MaTEMAaTHYECKUX CIIOCOOHOCTEH;

2) B MeTanpeIMETHOM HaIlpaBIICHHUH:

(dbopmHpoBaHUE MPEACTaBICHUI 0 MaTeMaTHKe KaK YacTh O0IIeYeIOBEYECKON KyIbTYpbI, O
3HAYMMOCTH MaTeMaTHKH B Pa3BUTHH [TUBUIIN3AIIMH U COBPEMEHHOTO OOIIEeCTBA;

pa3BUTHE NPEACTAaBICHUH O MaTeMaTHKe Kak (opMe OINMUCaHHWs U METOJe IO3HAHMA
JICWCTBUTETLHOCTH, CO3/aHUE YCIOBHHA JUIi TPHOOpPETEHHs] TEPBOHAYAIBHOTO  OIBITA
MaTeMaTHYECKOT0 MOJICIMPOBAHUS;

¢dbopMupoBaHue OOLIMX CIOCOOOB HMHTEIUIEKTYalIbHOU AESITEIbHOCTH, XapaKTEPHbIX IS
MaTeMaTHKU M SBJSIIOIIMXCS OCHOBOHM IMO3HABAaTEIbHOM KYJBTYpbI, 3HAUMUMOM Ui pazIMuHBIX
cdep 4enoBEUYECKOM ACATEIIPHOCTH;

3) B mpeaMEeTHOM HampaBJICHUU:

OBJIa/ICHUE MAaTEMAaTHICCKUMHU 3HAHWSIMHA U YMEHUSIMH, HEOOXOIUMBIMU JIJIS TIPOIOTKECHUS
o0y4yeHHsl B CTapIICHl IIKOJIE MM MHBIX 0Opa30BaTENIbHBIX YUPEKACHUSIX, U3YUEHUS] CMEKHBIX
JVCIIUTUIAH, TPAMEHEHHSI B TIOBCETHEBHOM JKU3HHU;

cozmanve (yHIaMEHTa Ui MaTeMaTU4ecKOro pa3BUTHs, (OPMHPOBAHUS MEXAHHU3MOB
MBIIUICHHSI, XapaKTePHBIX IS MATEMaTHIECKOH JeSITeTbHOCTH.

MecTto yueOHOro npeamera B y4eOHOM IIaHe
VYuebuplli mpeaMer «Anrebpa» BXOAWT B TMpeaMETHYIO o0macth «MaTremaTuka U
uHpOpPMATUKaY, SBIETCS 00s3aTeNbHBIM IS M3ydeHus B 7 - 9 KiaccaXx M Ha €ro M3ydeHue
orBoautcs 306 gaca (mo 3 yaca B KakJ10M kiacce, 34 y4eOHBIX HEJEH ).
Crpykrypa Kypca
B Kypce yciI0BHO MOXHO BBIICITHTH CICIYIOIINE COJIEpKATeIbHbBIC JIMHUU: apu(MeTHKa,
anreOpa, (QYHKUUH, BEPOATHOCTh M CTATUCTHKA, JIOTMKAa W MHOXKECTBa, MaTeMaTHKa B
HCTOPUYIECKOM Pa3BHTHH.
IHNJTAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA ITPOI'PAMMABbI



N3yyenne mareMaTUKd B OCHOBHOMW IIKOJIE JJA€T BO3MOXKHOCTh OOYYArOIIMMCS TOCTUYh
CHEAYIOUIUX PE3YIbTATOB:
8 HanpaeIeHuy JUYHOCMHO20 PA3BUMUL.
l)yMeHue $ICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIH B YCTHOHW M TMHCHbMEHHOW pedH,
IIOHUMAaTh CMBICJI TTOCTABJICHHOW 3aJa4M, BBICTPAUBATh apryMEHTALMIO, IPUBOAUTE IIPUMEPHI U
KOHTPIIPUMEDHI;
2)KpUTUYHOCTh MBIIUICHUS, YMEHHE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BHICKA3BIBAHUS,
OTJINYATh TUIOTE3Y OT aKTa;
3)mpencraBieHHe O MaTeMaTHYECKOW HayKe Kak cdepe UelIoBEeYeCKO AesITeTbHOCTH, 00 dTamnax
€€ pa3BUTHsA, O €€ 3HAUUMOCTH JIJIS1 Pa3BUTHS IUBUIIN3AIINN;
4)KpeaTUBHOCTh MBINUICHHUS, WHHUIMATABA, HAXOAYUBOCTh, AaKTUBHOCTb TMIPH PEIICHUH
MaTeMaTHYCCKHUX 3aJ1a4;
5)yMeHHe KOHTPOIHPOBATh MPOIIECC U Pe3ybTaT YUeOHOM MaTeMaTHUYeCKON AeSITeTbHOCTH;
6)CIIOCOOHOCTh K SMOIMOHATHFHOMY BOCIIPHUSITHIO MAaTEeMAaTHUYECKUX OOBEKTOB, 3a/1ad, PEIICHUH,
paccyKJIeHUH;
8 MemanpeoMemHoM HANPAGLeHUl:
l)mepBoHavyaNbHbIE TIpEeICTaBICHUS 00 HIESX U O METOJIaX MaTEeMAaTUKH KaK 00 YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHHUKHU, O CPEACTBE MOJICITUPOBAHUS SBJICHUHN U MTPOIECCOB;
2)yMeHHe BUAECTh MAaTeMaTHYECKYI0 3aJady B KOHTEKCTE MPOOJIEMHON CHUTyallud B JPYTUX
JTUCLMIUIMHAX, B OKPY>KaIOIIEeH )KU3HH;
3)yMeHHE HaxOIUTh B Pa3NUYHBIX HMCTOUYHHUKAX WH(POPMAIUIO, HEOOXOAMUMYIO JUIsl pPeIICHUS
MaTeMaTUYeCKuX MpoOJeM, W TPEJICTaBIATH €€ B TOJHOW (opme; NMpHUHUMATh pelIeHUE B
YCIIOBUSIX HEMOHOHN U N30BITOYHOMN, TOYHON U BEPOSTHOCTHOM MH(DOpMALINK;
4)yMeHHE TOHUMATh W MCIOJb30BaTh MaTeMaTHYECKHE CpPEICTBA HArBIIHOCTH (Tpadukw,
JrarpamMMBbl, TaOIHIIBI, CXEMBI U JAP.) Ul WIUTFOCTPAIIUHN, UHTEPIPETAINH, apTyMEHTAIINN;
S)yMeHue BBIABUTATh TUIIOTE3bI MPU PEIICHUH YYCOHBIX 3a7a4 U TTOHUMaTh HEOOXOIUMOCTh MX
MIPOBEPKHU;
6)yMeHHE TIPUMCHATh WHIYKTUBHBIE U JICAYKTUBHBIE CIOCOOBI PACCYXICHUH, BHJICTH
pa3IMYHbIE CTPATETUH PELICHUS 3a/1ad4;
7)OHUMATD CYITHOCTH aJITOPUTMUYECKUX MIPESANMCAHNI M YMEHHE JIeHCTBOBATh B COOTBETCTBUH
C IIPEUIOKEHHBIM aJITOPUTMOM;
8)ymMeHHe CcaMOCTOSITEILHO CTAaBHTh 1M, BHIOMpATh M CO37aBaTh AJITOPUTMBI IS PEIICHUS
y4eOHBIX MaTEMaTUIYECKHUX TIPOOIIeM;
9)yMeHue IIaHUPOBATh W OCYIIECTBIATH NEATEILHOCTh, HANPABJICHHYIO Ha pEIICHHUE 3a7ad
HCCIIEIOBATENIBCKOrO XapaKTepa.
Jlst obecrieueHrsi BO3SMOKHOCTH YCIICIITHOTO TPOOJIKEHUSI 00pa30BaHUS BBIMYCKHUK TOJYIUT
BO3MO>KHOCTh HayuuTcs B 7-9 Kinaccax:
JJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYeCKOH JIOTUKH

e OnepupoBaTh MOHITHSIMHU: MHOXKECTBO, 3JIEMEHT MHOXECTBa, IOJMHOXECTBO,
MPUHAIJIEKHOCTb;

®  33/1aBaTh MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

® HaAXOJUTh MEPECCUCHHE, 00HETMHECHHE, ITOIMHOKECTBO B MIPOCTEHIIINX CUTYAITUSX;

® omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH: OMpEIEICHHe, aKCHOMa, Teopema,
JIOKa3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JUIsl HOATBEPKACHUS CBOMX BBICKA3bIBAHMIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NPeIMeTOB:

®  WUCHONB30BaTh Trpaduueckoe MPEACTABICHUE MHOXKECTB JJISl OMHMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHHM, PH PEIICHUN 3a1a4 JPYTUX YICOHBIX MPEIMETOB.
Yucaa

¢  OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSMU: HATypaJlbHOE YUCIIO, IEJI0€ YHCIIO,
OOBIKHOBEHHast JApoOb, JecATUYHas ApoOb, cMemaHHas Jpo0b, palUOHAIBHOE YHCIIO,
apudmeTnyecKuil KBapaTHbIN KOPEHb;



®  UCIOJIB30BaTh CBOMCTBA YMCEJ U MPaBUJIA IEHCTBUI IPY BBINIOJIHEHUH BBIYUCIICHU;

®  WCHOJB30BaTh NPHU3HAKHU NEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUH BBIYUCICHUN
U PELIEHUH HECIIOKHBIX 3a7ay;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YUCEN B COOTBETCTBHHM C IPABUIIAMHY;

®  OIICHMBATh 3HAUYEHUE KBAJPATHOIO KOPHS U3 MOJIO)KUTEIBHOIO LIENOT0 YHCIIa;

®  pacro3HaBaTh PALMOHAJIBHBIE U UPPAMOHAIBHBIC YUCIIA;

®  CpaBHMBATh YHUCIIA.
B noBceHeBHOM KM3HM M IPU U3YYEHHHU APYTUX NPeIMETOB:

®  OIICHMBATh PE3YJILTAThl BHIYUCICHU IPU PELIEHUH NTPAKTUUYECKHUX 33]a4;

®  BBHINOJHATH CPABHEHUE YKCEN B PEAIbHBIX CUTYAIIUAX;

®  COCTaBJIATH YMCIIOBBIE BBIPAKEHUS INPU PEIICHUU NMPAKTUYECKUX 3aJad U 3a1ad U3
IPYTUX Y4EOHBIX MPEIMETOB.
ToxnecTBeHHBIE IPe0OpPa30BAHUA

*  BoInonHATH HECIOXHBIE MPeoO0pa3oBaHUS [JS BBIYMUCICHHSI 3HAYEHMH YHCIOBBIX
BBIPQKEHHUM, COAEP)KAIMX CTENEHH C HaTypaJbHBIM II0KA3aTelIeM, CTENEHH C LEJIbIM
OTpULIATEIBHBIM MOKA3aTEIEM;

®  BBINOJHATH HECJOXKHbBIE MPeoOpa30BaHMs IENbIX BBIPAXKEHUI: PacKpbhIBaTh CKOOKH,
MIPUBOAUTH MOJJOOHBIE ClIaraeMble;

®  JCMOJIb30BaTh (DOPMYJIBI COKpAIIEHHOTO YMHOXKEHHMs (KBaapaT CyMMbI, KBaapaT
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) JJIsl YNIPOILLEHUS BRIYMCICHUN 3HaYeHUH BhIPasKEHUMH;

®  BBINOJNHATH HECIOXKHbIE NPeoOpa3oBaHUs JAPOOHO-JIMHEHHBIX BBIPAXKEHUH U
BBIPQXEHUH ¢ KBaIpaTHHIMU KOPHSAMHU.
B noBceHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NMPeIMETOB:

® [OHHMMATh CMBICI 3aIMCH YUCJa B CTAHIAPTHOM BH/JE;

®  omnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCh YUCIIA.
YpaBHeHHs U HEPABEHCTBA

* OmnepupoBarh Ha 0a30BOM YypOBHE IMOHSTHUSMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
yYpaBHEHUE, KOPEHb YPaBHEHUs, PEIICHHE YPABHEHUS, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIcHIE HEPABEHCTBA;

®  [pPOBEPATH CIPABEUIMBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;

® pelmaTh JIMHEHHBIE HEPABEHCTBA M HECJIOXHBIE HEPABEHCTBA, CBOJASIIMECST K
JIMHECHHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JTMHEWHBIX YPaBHEHUN, HEPABEHCTB;
MIPOBEPSATH, SIBJISETCS JIM JaHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHHUs 10 (opMyJsie KOPHEH KBaJApaTHOTO YpaBHEHMUS,
n300paxkaTh pelIeHNs HEPaBEHCTB U X CHUCTEM Ha YHCJIOBOM MPSAMON.
B noBcenHeBHOM KM3HM M IPH U3YYECHHHU APYTUX NMPeIMETOB:

®  COCTaBJIAATh M peulaTh JIMHEMHBIC YPaBHEHUsS IPU PEIICHHUM 3a]a4, BO3HUKAIOIINX B
APYTUX y4eOHBIX MpeIMeTax.
DOyHKUUHA

*  Haxoauth 3HaueHHE (PYHKLUH 10 33]aHHOMY 3HAYCHHIO apTyMEHTa;

®  HaxOJWTh 3HAUEHUE apryMEHTa MO 3aJaHHOMY 3HAUYEHHI0 (DYHKIHH B HECIIOKHBIX
CUTyalusX;

®  OmpeAesATh IOJIOKEHUE TOYKM MO €€ KOOpAMHATAM, KOOPAWHATHI TOYKM MO €€
I0JIO’KEHUIO HA KOOPAMHATHOM IJIOCKOCTH;

® 10 rpaduUKy HAXOIUTh OOJIACTh ONpENENICHUs, MHOXECTBO 3HAUYECHUN, HYIH
(GYyHKIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, NPOMEXYTKH BO3pacTaHus U  yObIBaHUS,
HauOoJbIlIee U HAUMEHbLIee 3HaYeHUs QyHKINY;

®  CTpouTh rpauk JUHEHHON (PYHKINY;

®  [IpOBEPSATH, SABJISETCA JIU JaHHBIN rpaduk rpa@uKoM 3aaHHON QyHKIUU (JIMHEHHOMH,
KBaJIpaTUYHON, 0OpaTHOMN MPOMOPIHUOHAIBHOCTH);



®  ompenensaTh NMpUONMKEHHBIE 3HAUYEHUS KOOPAMHAT TOYKM IEpecedyeHus: rpadukoB
yHKumii;

e omepupoBaTh Ha  0a30BOM  ypOBHE  MOHATHUAMHU:  MOCJEIOBATEIbHOCTb,
apudmeTrnyeckas mporpeccus, reoMeTpruuecKas mporpeccus;

® pemiath 3aJaud Ha IMPOTPECCHH, B KOTOPBIX OTBET MOXET OBbITh TMOIyYeH
HEINOCPEICTBEHHBIM MOACUETOM 03 MpUMEHEHUs (HopMyII.
B noBceHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NPeIMETOB:

®  UCHOJIB30BaTh rpaUKU peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH JUIsl ONpe/IeTICHUs UX
CBOMCTB (HamOoNbIIME W HAaWMEHBIIHME 3HAYCHHs, MPOMEXKYTKH BO3pACTaHHs U yObIBaHWUS,
00J1aCcTH MOJIOKUTENBHBIX U OTPUIIATENIbHBIX 3HAYCHUH U T.11.);

®  UCHOJB30BaTh CBOWCTBA NTUHEHHOW (PYHKIMH M €€ rpaduk MpH peimieHUH 3aaad u3
JIPYTUX YYCOHBIX TIPEIMETOB.
CraTHCTHKA M TeopHs BEPOSITHOCTEH

e lmerp mpeacTaBIeHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33[a4aXx;

® pemarb mOpocTedmme  KOMOWHATOpPHBIE  33Ja4yd  METOJIOM  MpPSIMOTO  H
OpraHU30BaHHOTO Nepedopa;

®  [IpelCTaBiIATh JaHHBIE B BUJIE TaOJIUII, JUarpamMmm, rpadukos;
YUTaTh WH(HOPMAIIUIO, IPEJICTABICHHYIO B BUJIE TaOJIUIIbI, TUArpaMMbl, TpaduKa;
OTIpe/ICIISATh OCHOBHBIE CTATUCTUYECKNE XapAaKTEPUCTUKH YUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHININX CIydasix;
MMETh MPEJCTaBIEHUE O PO 3aKOHA OOJIBLINX YHCEN B MACCOBBIX SBJICHUSX.
B noBceHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NMPeIMETOB:

®  OIICHMBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Iiepebopa;

® UMEThb INPEJCTABIECHUE O POJM NPAKTHUECKU JOCTOBEPHBIX U MAaJOBEPOATHBIX
COOBITHI;

® CpaBHMBaTb OCHOBHBIE CTaTUCTHUYECKHE XAaPAKTEPUCTHUKH, MOIYYEHHBIE B IPOILECCE
pelIeHus MPUKIIAJHON 3a/1a4M, U3YUEHHs] PEAIbHOTO SIBJICHMUS;

®  OIICHMBATh BEPOSITHOCTH PEATbHBIX COOBITHI U SBICHUI B HECIOKHBIX CUTYaIUX.
TexcroBble 3a1a4n

* PemaTh HECJIOXHBIE CIOKETHBIE 3aJlauydl pPa3HBIX THUIIOB Ha BCe apH]pMeTHUecKue
JICHCTBUS;

® CTPOUTh MOJENIb YyCIOBUS 3adaud (B BHAE TaOMUIIBI, CXEMBI, PHCYHKa WIH
ypaBHEHHUS), B KOTOPOM JTaHBbl 3HAUEHUS IABYX U3 TPEX B3aHMMOCBS3aHHBIX BEJIMYUH, C LIEJTBIO
MOUCKA PELICHUS 3a]1a4H;

®  OCYUIECTBIIATH COCOO MOMCKA PELICHHsS 3a/1a4M, B KOTOPOM PacCyXACHHUE CTPOUTCS
OT YCJIOBUS K TPEOOBaHMIO UM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIaH pELIEHUs 3a7auu;

®  BBIJIEJATH ATANbl PEUICHUS 3aa4H;

®  UHTEPIPETHPOBATh BBIUMUCIUTEIbHBIE pe3yibTaThl B  3ajJaye, MCCIEIO0BATh
IIOJIy4E€HHOE PEIICHUE 3ajaun;

®  3HATh Pa3IUYHE CKOPOCTEH O0BEKTA B CTOSTUCH BOJIC, TPOTUB TECUCHHS U TTO TCUCHHIO

peku;

®  pemaTh 337ja4d Ha HAXOKJEHHE YaCTH YUCIIa U YHCTIa 110 €ro YacTH;

® pemiath 3aJaud Ppa3HbIX TUMOB (Ha paboTy, Ha TOKYNKH, Ha JBI)KEHHE),
CBSI3BIBAIOLIMX TPU BEJIMYUHBI, BBIICISTH 3TH BEIMYMHBI M OTHOLIEHUS MEXy HUMU;

®  HaxOJWTh IPOLEHT OT YMCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh NPOLEHTHOE
CHIDKEHHE WIH MPOLEHTHOE MOBBIIICHHE BETNYHUHBI;

®  pelaTh HECIOXKHBIE JIOTHYECKUE 3a7a4l METOJOM PacCy ACHUN.
B noBceHeBHON KM3HM M IPU U3YYEHHHU APYTUX NPeIMETOB:

®  BBIBUIaTh TUIIOTE3Bl O BO3MOXKHBIX IPENEIbHBIX 3HAUEHUSAX HCKOMBIX B 3aJaue
BEJIMYUH (J1e7aTh NPUKUAKY ).



COJAEPKAHUE YYEBHOI'O IIPEJIMETA AJITEBPA
Yucaa
PanmnonajbHbIe YHcIa
MHOXeCTBO panHOHaIbHBIX uyucen. CpaBHEHHME palMOHANBHBIX 4Hcen. JlelctBus ¢
paLMOHAIBHBIMU YUCIIAMU. [Ipedcmasnenue payuoHaibHO20 YUcia OecimuyHol Opoobio.
HppaunonajibHbie Yucaa
IlonsiTne wuppaunuoHanbHOro uucia. Pacrno3HaBaHuMe UppalMOHANBHBIX 4ucell. IIpumepst

J0Ka3aTeNnbCcTB B anrebpe. HpparmoHanbHOCTh qncnaﬁ. [IpumeHeHue B T'€OMETpUHU.
CpasHenue uppayuonanvHuix yucen. MHodcecmeo OeticmeumenbHuIX Yuce.
To:xknecTBeHHBbIE MpeoOpa3oBaHusd

YucoBble 1 OyKBEeHHbIE BbIPAKEHUSI
Breipakenne c¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacTaHOBKa BBIpaXKEHMH BMECTO
MIEPEMEHHBIX.
Ienbie BoIpaKeHUs
CrerneHpb ¢ HaTypaJbHBIM TIOKazateneM U €€ cBoiicTBa. [IpeoOpa3oBaHus BBIpAXKEHUH,
coJiepKalluX CTENEHU C HATYypaJbHbIM MTOKA3aTEIIEM.
OpHounieH, MHOTOWIeH. JIeHCTBUS ¢ OJAHOWIEHAMH M MHOTOYJIEHaMH (CIOXKEHHE, BbIUUTaHUE,
yMHOXeHHE). DOpMyJIbl COKPAIEHHOTO YMHOXEHUS: Pa3HOCTh KBAAPATOB, KBaJpaT CyMMbI U
pasHocTu. Pa3nojkeHrne MHOTOUJIeHa Ha MHOXKUTENH: BBIHECEHUE OOIIET0 MHOXKHTENS 32 CKOOKH,
2PYNNUPOBKA, NpuMeHeHue opmyn COKpawéHno2o ymuoxcenus. Keaopamuviii mpéxunen,
Pasnodxcenue KeaopamHuo2o mpéxyieHa Ha MHOMCUMENU.
JIpoOHO-panHoHAIbHbIE BHIPAKEHUS
Cremnenp ¢ 1enbiM mokaszatenem. [IpeoOpa3zoBanue ApOOHO-TUHEHHBIX BBIPAKEHUN: CIIOXKEHUE,
YMHOXXEHUE, JeNIeHne. Aneebpauieckas opodw. /Jonycmumvle 3HAYEHUS NEPEMEHHBIX 6 OPOOHO-
payuonanehvlx  gvipadicenusax.  Coxkpawenue — ancebopauveckux — Opoodeui.  Ilpusedenue
aneebpauveckux opodei k odbwemy 3Hamenamenio. [elicmsus ¢ ancedpaudeckumu OpoOAMU:
CllodHCe e, 8blYUMAaHUe, YMHOJCEeHUe, OelleHue, 8036e0eHUe 8 CIENeHb.
IIpeobpazosanue 8vipasiceHuil, cOOEPHCAUUX 3HAK MOOYVIIA.
KBaaparHblie kKoOpHH
Apudmernueckuil  KBagpaTHBIH KopeHb. llpeoOpazoBaHue BBIpaXEHHUH, COJEpPMKAILIUX
KBaJpAaTHbIE KOPHU: YMHOXXCHHE, JIECJICHHE, BBIHECEHWE MHOXWTENs W3-TI0J 3HaKa KOpHS,
gHeceHue MHOJCUMesl NOO 3HAK KOPHS.

YpaBHeHHS M HEPaBeHCTBA
PaBencrBa
Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOIA.
YpaBHeHus
[lonsiTue ypaBHEHUS U KOpHSA ypaBHEHUs. [Ipeocmasnenue 0 pasHOCUTbHOCMU YVPABHEHUI.
Obnacmwb onpedenenus ypasrerus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).
JIuHeiiHOe ypaBHEHHE U €r0 KOPHU
Pemenue nuHENHBIX ypaBHEHUU. Jluneunoe ypaeéuenue ¢ napamempom. Konuuecmeo ropweii
JIUHEUHO020 ypagHeHus. PeuieHue TUuHeliHbIX YPasHeHUll ¢ NApamempoM.
KBaapaTHoe ypaBHeHHE U €r0 KOPHH
KBagparuele ypaBHeHus. HemosHble kBaapaTHble ypaBHEHMs. J[MCKPUMHHAHT KBaJpaTHOTO
ypaBHeHHs. PopMyna KOpHEH KBaJpaTHOTO ypaBHeHUs. [eopema Buema. Teopema, obpammuas
meopeme Buema. Perenne KBaJpaTHBIX YpaBHEHUW: MCIONb30BaHUE (QOPMYJIBI  JUIS
HAXOXXJCHUSI KOPHEH, epaguueckutl mMemoo peulenus, paziodiceHue Had MHONMCUMenU, noobop
KOpHel ¢ ucnonvzoganuem meopemsl Buema. Konuuecmeo xopHeli K6a0pamHoz2o YpasHeHus 6
3asucumocmu om e2o OuckpumuHauma. bukeadpammuvie ypasnenus. Ypaeuenus, céooumvie K
JIUHEUHbIM U KéaopamHbim. KeaopamHule ypagneHus ¢ napamempom.
JIpoOHO-panuoHAIbHbIE YPABHEHUS
Pemenne mnpocredmmx ApoOHO-TMHEWHBIX ypaBHEHHWH. Peuwienue OpoOHO-payuoHaIbHbIX
VPAGHeHUII.



Memoovl pewienus ypasHenuil: Memoobl PAGHOCUTLHBIX NPeodpa308aHuUll, Memoo 3aMeHbl
nepemenHol, epaguyeckuti memoo. Hcnonvszosanue ceoticme qbyukuuu npu peuieruy VpasHeHu.
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IIpocmetiwue uppayuonanvhvle ypasHenus 6uoa

VYpasuenus suoa* " =a .Ypasnenus 6 yenvix uucnax.
Cucrembl ypaBHeHHH
VYpaBHeHUE ¢ IByMs IepeMeHHBIMU. JINHENHOE ypaBHEHHE C IByMS IEPEMEHHBIMHU. [Ipamas kak
epaguueckasn unmepnpemayus TUHeH020 YPAGHEHUS C O8YMS NePeMEHHbIMU.
IlonsTHe cucTeMbl ypaBHeHMM. PellleHne cucTeMbl ypaBHEHUM.
MeTop! pelIeHns: CUCTEM JIMHEWHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU: epaghuyeckuii Memoo,
Memoo ClodceHUs, METO]] TIOICTAaHOBKH.
Cucmembl TUHEUHBIX YPABHEHUIL C NAPAMEMPOM.
HepagencrBa
Uucnoseie HepaBeHcTBa. (CBOWCTBAa YHCIOBBIX HepaBeHCTB. [IpoBepka crpaBeIIMBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAYEHUSX IEPEMEHHBIX.
HepaBenctBo c¢ mepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Obnacme onpeodeneHus
HepaseHcmea (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).
Pemienne muHEHHBIX HEPABEHCTB.
Kesaopamnoe nepasencmeo u ezo pewienus. Pewienue K6aopamHulx Hepagencme: Ucnoib308aHue
ceolicmé U epaguxka KeaopamuyHou @QYHKYuu, Mmemoo UHMEP8anos. 3anucb peuleHusl
K8AOpamHo20 HepaseHcmaa.
Pewenue yenvix u 0pobHo-payuonanbHvlx HepaseHcme Memooom UHMeEPSAlos.
Cucrembl HepaBeHCTB
CucrteMbl HEPABEHCTB C OJHOM IepeMeHHOH. PemieHne cucteM HEpPaBEHCTB C  OJHOM
NEPEMEHHOM: JMHEUHBIX, K6éaopamuuix. V300pakeHHE peIIeHUS CHUCTEeMbl HEPABEHCTB Ha
YHUCJIOBOW MPSAMOM. 3aIlliCh pENIEHUSI CUCTEMbI HEPABEHCTB.

DOYyHKUHUH
IHousitne pyHKkuMU
JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. (DOpPMHpPOBAHME INPEACTABICHUI O METANPEIMETHOM
MOHATUU «KOoOpAMHATB. CrocoObl 3amaHus (QyHKUMN: aHaIUTHUYECKUH, TIpaduyecKui,
Tabmuunblid. ['paduk ¢ynkumu. [Ipumeps! GyHKIMH, MOJMydaeMbIX B MPOILECCE MCCIEIOBAHUS
Pa3IMyYHBIX pealbHBIX MPOLECCOB M pelleHus 3ajaad. 3HauyeHue (yHKIuM B Touke. CBOMCTBa
¢byHKUMA: 00J1aCTh ONpeAeTIeHNs], MHOXKECTBO 3HaYCHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
uémHoCcmob/HeyémHocms, TIPOMEXKYTKH BO3pacTaHusi M yObIBaHMsI, HauOoOJbllIee U HaUMEHbIIee
3HaveHus. MccenenoBanue QyHKIUH 110 €€ TpaduKy.
Ilpeocmasnenue 06 acumnmomax.
Henpepuvignocmo ¢pynkyuu. Kycouno 3adannuie ¢hynxyuu.
JIuneiinasi pyHKUUs
CpoiictBa U rpaduk JuHEHHON ¢yHKUMU. YTIOBOW KOd(pduuueHT npsmol. Pacmonoxenue
rpaduka JTUHEHHON (DYHKIIMM B 3aBUCHUMOCTH OT €€ yriioBoro kodddwuimeHta u cBoOOIHOTO
unieHa. HaxooicOeHue Kko3puyuenmos auneuHolu @yHKYyuu N0 3A0AHHLIM  YCIOGUAM:
npoxodcoeHue NPSAMou yepes 08e MouKu ¢ 3ad0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOL
uepes OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSMOU.
Keaaparnunas gpyHkumus
CoiicTBa u rpaduk kBagpatuuHoi GpyHkImK (mapadona). I[locmpoenue epaguka keaopamuuHo
@dynxkyuu no moukam. HaxoxneHue Hysnel KBaapaTUYHOW (YHKIHMH, MHOMCECM8d 3HAYEHU,
NPOMENCYMKOE 3HAKONOCMOAHCINEA, NPOMENCYMKOE MOHOMOHHOCU.
OoOpaTHast NPONOPUMOHAIBHOCTH
;2' Sy = K
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IlocsienoBaTeIbHOCTH U MPOTPeECCUU
YucnoBasi MOCIEAOBAaTENFHOCTh. [IpUMepsl YMCIOBBIX TMOCHEAO0BaTeNbHOCTEH. beckoHeuHble
nocie0BaTeNbHOCTH. Apudmerndeckass mnporpeccus U e€ cBoicTBa. [eomerpuueckas
nporpeccusi. Qopmyia obwje2o uieHa u CyMMbl N NEPBbIX UNEeHO8 apumemuueckon u
2ceomempuueckotl npoepeccuti. Cxoo0auancsa 2eomempuieckas npocpeccus.

PemieHne TeKCTOBBIX 3a/1a4

3anauyu Ha Bce apudMeTnyecKne 1eiCTBUSA
Pemenue TtekcToBBIX 3amad apudmernueckuM crmocodoM. Mcmonp3oBaHue TaOMUI, CXeM,
YepTexke, APYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU PEIICHUH 3a]a4u.
3agauu Ha IBU:KeHUE, PA0OTY U MOKYNKH
AHanu3 BO3MOXHBIX CHUTyallMii B3aMMHOIO pACIOJIOKEHHS OOBEKTOB MPU HX JIBXKCHUH,
COOTHOIIEHHSI 0OBEMOB BBITIOJIHAEMBIX pabOT IPHU COBMECTHOM pabdoTe.
3agauu HA YACTH, 10JH, IPOLEHTHI
Pemenue 3a7ay Ha HaXOXXJCHHME YacTH YMCJIAa M YMCIA IO €ro 4acTu. Pemenue 3amay Ha
poueHTH! U aonu. [IpuMmenenre nponopuuil Npu peieHny 3aaay.
Jloruyeckue 3agaum
Pemenue noruueckux 3anau. PeuieHue 102uieckux 3a0ay ¢ nomousio epagos, mabauy.
OcHOBHBIE MeTOAbI pelleHHs] TEKCTOBBIX 3a1a4d: apuPMETHUSCKUN, anreOpanmdecKui,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguueckue memoosl).
CraTrucTuka u Teopusi BeposiTHOCTE
Crartucruka
Tabnuunoe u rpaduyeckoe MpeACTaBICHHE AAHHBIX, CTOJOYAThle U KPYTrOBbIE IHUArpaMMBI,
rpaduku, MPUMEHEHHUE JUarpamMM U rpaduKoB JIIs ONMMCAHUS 3aBUCUMOCTEH PeallbHBIX BEJIHYNH,
u3BliedeHHe MHPOpMAIK U3 Tabaul, AuarpaMMm U rpadukoB. OnucaTenbHble CTATUCTHYECKHE
MOKa3aTelay YHUCIOBBIX HAOOpOB: cpeaHee apupMeTHYecKoe, Meduarda, HauOoJIblIee H
HauMeHbIllee 3HaYeHHs. Mepbl paccenBaHus: pa3Max, OuUcnepcusi U CMmaHoapmHoe OmKIOHeHUe.
CrnyvaiiHasi HM3MEHYMBOCTb. VI3MEHYMBOCTH TpH HU3MEpEHUsX. Pewarowue npasuia.
3axonomepHoCcmU 8 USMEHUUBHIX BETUUUHAX.
CayuaiiHble cOOBITHS
CrnydaifHple OMBITBI  (DKCIIEPUMEHTHI), JJIEMEHTApHbBIE CIIy4ailHbIe COOBITHS  (MCXOBI).
BepositHocTH  3neMeHTapHBIX  COOBITHI. COOBITHSI B CIIyd4allHBIX JKCIIEPUMEHTaX U
OJaronpusITCTBYIOLIUE dJIEMEHTapHbIe cOObITUS. BepoaTtHocTu ciyyaliHbIX COOBITUNH. OMBITHI C
PaBHOBO3MOXKHBIMH JJICMEHTapPHBIMU COOBITUAMU. Kiaccumueckue BEpOSTHOCTHBIE OIBITHI C
UCIIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowpto ouazpamm Jilrepa.
IIpomueononosicnvle cobvimus, oOveouHeHue u nepeceverue coovimuu. Ilpasuno croscenus
seposmuocmeti. Cnyuatinviti  6v100p. Ilpeocmasnenue dxcnepumenma 6 6ude Oepesd.
Hezasucumvlie  cobvimus. Ymnoocenue  eeposmuocmeil  He3a8UCUMBIX  cOObIMULL.
Ilocnedosamenvhvie Hesasucumvle ucnvimanus. llpeacraBieHne 0 HE3aBUCHUMBIX COOBITHAX B
KU3HU.
Inemenmol KOMOUHAMOPUKU
IIpasuno ymmoowcenus, nepecmanosku, ¢pakmopuan yucia. Couemanus u 4uUcio COYemaHuu.
@opmyna yucna couemanui. Tpeyeonvnux Ilackans. Onvimvl ¢ OOABWUM — YUCTIOM
PABHOBO3MOIICHBIX  NEMEHMAPHBIX cobbimuil. Bviuucienue eeposmuocmeti 6 onvlmax ¢
npumeHenuem KomMoOuHamopHvlx ¢Gopmyn. Hcneimanua Bepuynnu. Yenex u  neyoaua.
Beposmnocmu codvimuil 6 cepuu ucnoimanuu bepuynnu.
Cnyuaiinsle genuqunsl
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3nakomemeo co cAyuauHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CIYYAlHbIX
senuuun.  Pacnpedenenue  eeposmuocmeni.  Mamemamuueckoe  oorcuoanue.  Ceoticmea
mamemamuyeckozo oxcuoanus. Ilonamue o 3akone 6onvuux yucen. Mzmepenue eepossmuocmell.
Ilpumenenue 3axkoHa O6ONbWIUX HYUCEL 8 COYUONOSUU, CMPAXOBAHUU, 6 30pPABOOXPAHEHUL,
obecneueHuu 6e30NACHOCMU HACENCHUSL 8 UPE3BbIYAIHBIX CUMYAYUSX.

@®opMbl OPraHM3alMU Y4eOHbIX 3aHATHI

e [Iporpamma mpemycMaTpuBaeT MPOBEACHUE TPATUIIMOHHBIX H HETPAJAUIIMOHHBIX YPOKOB,
YPOKOB 000OIIEHNS ¥ CUCTEMATH3AI[NH 3HAHHH
e lcnonb3yercs ppoHTATbHAS, TPYIIOBasi, HHAWBUIyaIbHas paboTa, paboTa B mapax

OcHOBHBIE BHIbI yqeﬁﬂoﬁ JACATCJIBbHOCTH

Ha3Banue pa3aena |

OcHoBHBbIE BU/IbI YUeOHOM JeSITeIbHOCTH

7 KJIacc

J{po0u ¥ MpoLEeHTHI

CpaBHMBaTh M YNOPSAOYMBATH pPAIlMOHAJIBHBIE 4YHCIAa. BBINTONHATH
BBIYMCIICHUSI C PAlMOHAIBHBIMM YHCJIAMU, BBIYMCIIATh 3HAYCHHS
CTENEHEH C HATypaJbHBIMHU MOKa3aTeNIIMU. BBINOIHATH MPUKUAKY U
OIICHKY B XO0J€¢ BbIUMCIeHWH. Vcmonb3oBaTh  SKBHUBAJICHTHBIC
MPEACTABJICHUS APOOHBIX YUCEI IPU UX CPABHEHUU U B BHIYUCIICHUSIX.
[IpoBOUTH HECJIOKHBIE HCCICIOBAHUSA, CBS3aHHBIE CO CBOMCTBAMHU
JPOOHBIX YUCEII, OMUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C
HCIIOJIb30BAaHUEM KaJbKyJIsATOpa, KoMmmbioTepa). OCyIecTBIATh MOUCK
unpopmanmu (B CMMU), conepxaleil JaHHbIC, BBIPAKCHHBIC B
MPOIICHTAaX, MHTEPIPETUPOBATh OTH JaHHbIE. Pemars 3agaum Ha
MPOLEHTHl W ApoOU (B TOM YHCIIE 3aJa4d M3 PEATbHON MPaKTHKH,
HCITIOJIB3YS TIPH HEOOXOUMOCTH KaJIbKYJISATOP).

[IpuBoauTs mpUMEPHl YUCIOBBIX JaHHBIX (II€Ha, POCT, BpeMs Ha
JOpOTY), HaxOJIUTh CpeaHee apudmeTHdyeckoe, MOAY H pa3Max
YUCIOBBIX HAOOPOB, B TOM UHCJIE W3BJICKas HEOOXOIUMYIO
nHopmanuo u3 TabnuI u guarpamm. [IpuBOAUTH CoaepKaTeIbHbIC
MPUMEpPhl  UCTOIB30BAHUS CPEIHEro apuMETHUEeCKOro, MOABI U
pasmaxa IS OITHCaHUS JIaHHBIX (memorpaduieckue u
COITMOJIOTUYECKHUE JJAHHBIC, CIIOPTUBHBIC MOKA3aTEIN U . )

IIpsamas u oOpaTHas
NPONOPLUHMOHAIBLHOC
™

MonenupoBaTh HECJIOXHbBIE 3aBUCHMOCTH C TOMOIIBI0  (QopMyd;
BBITIOJTHATH BBIYUCICHHS TI0 (OopMyJiaM, BEIpaXaTh U3 (OPMYIIBI OJTHU
BEIMUMHBI dYepe3 Jpyrue. Pacmo3HaBath mpsiMyro U OOpaTHYIO
MPONOPLIMOHAIBHBIE 3aBUCUMOCTH. VCrionp30BaTh CBOMCTBA MPSAMON U
OoOpaTHON NPONOPIUOHATBHOCTH JJII BBIMOJHEHUS TMPAKTUYECKUX
pacuéroB. Pemiath TEKCTOBbIC 3a7aud Ha TMPSAMYID U OOpaTHYIO
MPOTMOPIMOHANIFHBIE 3aBUCHMOCTH, Ha MPOMOPIIMOHATIBLHOE JeTieHHe (B
TOM YHUCJIE C KOHTEKCTOM M3 CMEKHBIX JUCUUIUIMH, U3 PEaJbHOU
KHU3HU). AHATU3UPOBATH M OCMBICIMBATh TEKCT 3aJla4H, MOJEIHUPOBAThH
YCIOBHE C IIOMOLIBIO CXEM, CTPOUTH JIOTHUYECKYI) ILENOYKY
pacCyXJIeHUW;  KPUTUYECKH  OLICHMBATh  IOJYYEHHBIA  OTBET,
OCYILECTBJIATh CAMOKOHTPOJIb, NPOBEPSAS OTBET HA COOTBETCTBUE
YCJIIOBHIO

BBenenue B anreopy

[IpuMeHsTh SA3bIK anreOpbl MpU BBHIMOJIHEHUN 3J€MEHTApHBIX 3HAKOBO-
CUMBOJIMYECKHX JECWCTBUI: MCIONB30BaTh OYKBBI Ui 0003HAuYEHUS
quces, IS 3alUCH OOIIMX YTBEPXKAECHUN; MOJEIUPOBATh OYKBEHHBIMU
BBIDAKCHUAMU  YCJIOBUS, OIIMCAHHBIE CIIOBECHO, PHUCYHKOM HIIU
4epTeKOM; MpeoOpa3oBbIBATH aNreOpanyeckue CyMMBbl U POU3BEICHUS
(BBINOJHATh NPUBEACHUE MOJOOHBIX CIIAaraeéMblX, PAacKpbITHE CKOOOK,




YIPOIIEHUE MPOU3BE/ICHU). BBIMONHIATL YKMCIOBBIE TOJICTAHOBKH B
OYKBEHHOE BBIPQKEHHE, BBIYHCIATH YHCIOBOE 3HAYCHHE OYyKBEHHOTO
BBIpAKEHUS

YpaBHenust

Ilepexoaute OT CIIOBECHOM (OPMYJIMPOBKM YCIOBHUSA 3aJaud K
anredpanveckoil MoJenu MyTEM COCTaBieHUs ypaBHeHUs. [IpoBoauTh
JIOKA3aTEIIbHbIE PACCYXKICHHUS O KOPHSAX YpaBHEHHMs C OIIOPOH Ha
ompeneneHue KopHsa. OObBICHATH u  (QopMyIHpoBaTH TMpaBHIIA
npeoOpa3oBaHus ypaBHeHuil. KOHCTpynpoBaTh ajaropuT™ pereHus
JIMHEHHBIX yPAaBHEHUM, pACIIO3HABATh JIMHEMHBIC YPABHEHUS, PELIATh
JUHEHHbIE YPABHECHMs, a TAKXKE YPABHCHMs, CBONAINMUECS K HUM, C
IIOMOILBIO TIPOCTEHIINX

npeoOpa3oBanuil. PemaTb TEeKCTOBbIE 3ajaud  anreOpandyeckuMm
CIOCOOOM: COCTaBJIATH ypaBHEHHWE IO YCJIOBHUIO 3aJaud, peIIaTh
COCTaBJICHHOE ypaBHeHHe. IIpoBOAMTH pacCyKIcHMs, OCHOBAHHBIE Ha
UHTEPIIPETALIUY YCJIOBUS IIOCTABJICHHOW 3a/Jauu, JJs IOMUCKA LEJbIX
KOPHEH HEKOTOPBIX HECJIOKHBIX HEIMHEWHBIX YPaBHEHUN

Koopaunartsl u
rpadpuxu

N300paxaTh yucia TOYKaAMH KOOPAMHATHOM MpPSIMOM, Maphl 4YHUCET
TOYKAMHM KOOPJAMHATHOM IUIOCKOCTH. CTpOouWTh Ha KOOPAMHATHOMN
IUIOCKOCTH TE€OMETPUYECKHE HM300pakeHHUs MHOXKECTB, 3aJlaHHBIX
anreOpandyeckd, ONMCHIBAaTh  MHOXKECTBA  TOYEK  KOOPAMHATHOM
IUIOCKOCTH  (OOsiacTh, ~ OTpaHUYEHHBIE  TOPU3OHTAIBHBIMH U
BEPTUKAJIbHBIMU MPSMBIMHU U TIp.) alredpanyecKuMH COOTHOLICHUSMU.
Crpouts  rTpaduku MPOCTEHIINX  3aBUCHUMOCTEH, 3aJJaHHBIX
anreOpan4ecKuMu COOTHOILICHUSIMH, IIPOBOJIUTH HECJIOKHbIE
UCCIIEIOBAaHHSI OCOOCHHOCTEH 3TUX TPaUKOB.

MozenupoBaTh peajbHble 3aBUCUMOCTH rpadukamu. Yurtath rpaduku
peabHbIX 3aBUCUMOCTEN

CBolicTBa CTEIEHH C

HATYPAJIbHBIM
noKa3arteJjieM

dopmynupoBaTh,  3alKMChiBaTh B~ CHMBOJIMYECKOH  (opmMe U
00OCHOBBIBAaTh CBOWCTBA CTETNICHH C HATYPAJIbHBIM IIOKa3aTeseMm,
NPUMEHSTh CBOMCTBAa CTENEHU IS TPeoOpa3oBaHHS BBIPAKCHUN U
BBIYHCJICHHUHA. BBIMONTHITE TIepe0op BCEX BO3MOXKHBIX BAapHAHTOB IS
nepecuéta OOBEKTOB WM KoMOWHanuii. [IpuMeHSATH TpaBUIIO
KOMOMHATOPHOTO YMHOXXCHHS JUIsl PEIICHUS 3aJa4 Ha HaXOXKICHUE
gyucia OOBEKTOB WM KOMOWHAIMK (IMaroHajad MHOTOYTOJIBHUKA,
PYKOIIOKATHS, YHCIIO KOJIOB, MU(POB, TAPOJICH U T. II.).

Pacnio3HaBaTh 3ajaur Ha ONpEJCICHUE YHCIA MEPECTAHOBOK U
BBITIOJTHATH COOTBETCTBYIONUE BBIYUCIICHUS

MHoro4/ieHsnl

Beimonusate geiictBus ¢ MHorowieHamu. JlokasbiBaTh  (OPMYIIbI
COKpaUIEHHOTO yMHOXEHHUsS (IUIsl JBYYJIEHOB), IPHUMEHATh HUX B
npeoOpa3oBaHUSAX  BBIPAKEHUH M BbIUMCIEHHUSAX.  [IpoBoauTh
UCCIIeIOBaHUE JUISt KOHCTPYHPOBaHUS U MOCJIEAYIOLETO
JI0Ka3aTeNIbCTBA HOBBIX (OPMYJ COKpAIEHHOrO yMHOXeHus. Periats
YpaBHEHHUS, CBOJSIINECS K JMHEHHBIM ypaBHEHUsAM. Pemars TeKCTOBbIE
3ajjauu  anrebpanyeckuM CrocoOOM: MOJETUpPOBaTh YCIOBUE 3ajjau
PUCYHKOM, 4YEpTEXKOM; NEPEeXOIUTh OT CJIOBECHOH (HOPMYIHPOBKU
yCIOBHS 3a7aydl K ajreOpanyeckol MoJeNu IMyTEM COCTaBJICHUS
YpaBHEHHUS; pEeIlIaTh COCTABJICHHOE YPaBHEHUE

Pazigokenne
MHOT'OYJICHOB
MHOKUTEJIH

Ha

BeINONHATE pas3nokeHHWe MHOTOWIEHOB HA MHOMKUTENH, NPUMEHSS
pa3ianyuHble CHOCOObI; AaHaJM3UPOBATh MHOIOWIEH M PAaclo3HaBaTh
BO3MO>XHOCTb IIPUMEHEHUS TOT'O WJIM MHOTO MpUEMA pa3iIoKEHUs €ro Ha
MHOUTENU. [IpuMeHsTh pa3inuuHbie GOpPMBI CAMOKOHTPOJIS

IIPY BBINOJIHEHUH TPeoOpa3oBaHuil.




[IpuMeHATh pa3ioKEHUE HA MHOKUTEIN K PEILICHUIO YPABHEHUN

Yacrora ) |

BEPOATHOCTD

IIpoBOAUTE IKCIEPUMEHTHI CO CIy4YalHBIMU UCXOIAMH, B TOM YHCIE C
IIOMOIIBI0 KOMIIBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIPETUPOBATH HUX
pe3yabTaThl. BBIUUCIATH 4YAcTOTy CIy4alHOro COOBITHS; OLEHHMBATH
BEPOSITHOCTh C IIOMOIIBIO YaCTOTHI, IOJIYYEHHOH OIBITHBIM IIyTEM;
IIPOTHO3MPOBATh YACTOTY HACTYIUICHHsI COOBITHA 10 €ro BEPOSITHOCTH.
[TpuBOANTE MIPUMEPHI CITyYalHBIX COOBITHIA, B YaCTHOCTH JIOCTOBEPHBIX
U HEBO3MOXXHBIX COOBITHH, MaJIOBEpOSITHBIX COObITHH. IIpuBOANUTH
IIPUMEPbI PAaBHOBEPOSTHBIX COOBITHI

8 ki1acc

Aaredpanyeckue
apoou

KonctpyupoBats anrebpanyeckue BelpakeHUs. Haxomuts 001acTh
ompeneneHuss  anreOpandeckoil  ApoOW;  BBIMOJIHATH  YHUCIIOBBIE
MOJICTAHOBKHM M BBIYMCIATH 3HAUYEHUE JAPOOHU, B TOM UYHUCIIE C TIOMOIIBIO
KanpKyssitopa. DopMyauMpoBaTh OCHOBHOE CBOICTBO anreOpanyeckoit
IpoOu ¥ MPUMEHATHh ero s npeoOpazoBaHus ApoOeit. BroimonHATH
neiictBust ¢ anreOpanueckumu Apodsmu. [IpumMensaTs npeoOpa3zoBaHUs
BBIpQKEHUI I pelIeHus 3agad. BeIpakarte TepeMeHHbIE U3
bopmyn(hu3nyecKux, TEeOMETPUYECKHX, OMHCHIBAIOIIUX OBITOBBIC
cutyauuu). IIpoBoauTh uccienoBaHMsl, BBISBIATb 3aKOHOMEPHOCTH.
dopMynHpOBaTh OMpENeieHHEe CTENeHH C [EeNbIM IO0Ka3aTeleM.
dopMynupoBaTh,  3aMHCHIBATH B CHUMBOJIMYECKOW  dopMe W
WUTIOCTPUPOBATh ~ MPUMEPaMU  CBOWCTBA  CTENEHH C  IENBIM
MOKa3aTesleM; MPUMEHATh CBOMCTBA CTENEHU [UIsl HpeoOpa3oBaHUS
BBIpOXEHUH W  BblUMCIeHUH. Mcmonb3oBaTh 3amuch 4UCENl B
CTaHIAPTHOM BUJE JUISA BBIPAXKECHUS Pa3MEPOB OOBEKTOB, [UITUTEIILHOCTH
MPOLIECCOB B OKpykaromeM mupe. CpaBHHBATh 4YMCIa W BEIWYHHBI,
3aMyCaHHbIE C UCTIOIb30BaHUEM cTeneHu 10. BhIMOIHIT BHIYMCIEHUS C
pEaIbHBIMHU JaHHBIMH. BBINONHATE MPUKUIKY W OIEHKY pPe3yIbTaToOB
BhIUUCIIeHNH. Pemate ypaBHeHHS ¢ JIpOOHBIMH KO3 PHUIMEHTaAMH,
pelIaTh TEKCTOBbBIE 337aUd aNredpandeckuM MeTOA0M

KBagpaTHbie kopHn

@opMyaupoBaTh ONpPENENICHUS KBAaApPAaTHOTO KOpPHS U3  4YHCHA.
[pumensats Tpaduk (yHKIMH y = x° I HAXOXKAEHUS KOPHEH
KBa/IpaTHBIX YPaBHEHUI, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJISTOD;
IIPOBOJUTH OLICHKY KBaJpaTHbIX KopHell. CTpouTh rpaduk GpyHkmm y =
X, UCcrenoBaTh Mo rpaduky eé CBOMCTBA.

Jloka3pIBaTh ~ CBOMCTBA  apU(PMETHUYECKUX  KBAJPAaTHBIX  KOPHEH;
MPUMEHATh UX K NMPeoOpa3soBaHUIO BbIpaKEHUI. BblUncCIsATh 3HaUCHUS
BBIPAKEHUM, COAEpKAIMX KBAJpPaTHbIE KOPHM; BBINIOJIHATH 3HAKOBO-
CUMBOJIMYECKHE  JEHCTBUS €  MCHOJb30BAaHHMEM  00O3HAYEHMI
KBAJPaTHOrO M KyOu4eckoro kopHs. HccienoBarh ypaBHEHHE X'= d,
HaXOJUTh TOYHbIE U MPUOIMKEHHBIE KOpHU Npu a >0.PopMyIupoBaTh
oIpeJiesIeHNe KOPHsI TPEThell CTeNeHH; HaXOAUTh 3HAUEeHUS! KyOu4ecKux
KOpHEH, Ipu He0OXOIMMOCTH UCIOJIb3YS KaJIbKYJIATOP

KBaaparnbie
YpaBHeHM

Pacnio3HaBaTh KBaJpaTHbIE YpaBHEHHUS, KilacCUPpUIUpPOBATh UX.
BreiBoaute  opmyny KopHeill KkBaapaTHOro ypaBHeHus. Pemarthb
KBaJpaTHbIE ypaBHEHUs — TOJHbIE U HenoiaHele. [IpoBoguth
MIPOCTEUIINE  HCCIEAOBAHMS  KBAJApPAaTHBIX  ypaBHeHUM. Pemats
YpaBHEHHUS, CBOJALIMECS K KBaJpaTHBIM, MyTEM NpeoOpa3oBaHMM, a
TaK)Ke ¢ MOMOIIBIO 3aMeHbI TepeMeHHoN. HabmtonaTe v aHanu3upoBaTh
CBSI3b MEXIY KOPHSAMH M KO3(PPHUIMEHTaMU KBaJpaTHOIO YpPaBHEHHUS.
dopmynupoBaTh M J0Ka3blBaTh TeopeMy Buera, a Taxxke 0OpaTHYIO
TEOpeMy, TPHUMEHSATh 5TH TEOpPEMbl JJsi pelieHHsl pa3HoOOpa3HbIX




3ajad. PemaTh TEKCTOBBIE 3ajjauu  anreOpandyeckuM CrocoooM:
MEPEeXOIUTh OT CJIOBECHON (OpMYTUPOBKH YCIOBHS 3aJaddl K
anreOpanyeckoil Mojenu IyTéM COCTaBJICHUS YpPaBHEHHS; PpEIIaTh
COCTABJICHHOE YPABHEHUE;

HUHTEPIPETUPOBATH PE3YIbTaT.

Pacno3naBaTe  KBagpaTHBIM  TPEXWIEH, BBUICHATH BO3MOYKHOCTh
pa3ioXKEeHUs] Ha MHOYKUTENH, NPEACTABIATh KBAJIpaTHBI TPEXWIEH B
BUJIE NIPOU3BEACHUS JIMHEHHBIX MHOXUTeNEH. [IpuMeHsaTh paznuyHbie
npuéMBI CAMOKOHTPOJISI TIPH BHITIOJIHEHUH ITPeoOpa3oBaHui.

[IpoBoauTh wuccienoBaHMUsS KBaJpaTHBIX ypaBHEHUH ¢ OyKBEHHBIMU
Kod(pHUIMeHTaMH, BBISBJISATH 3aKOHOMEPHOCTH

Cucrembl
yYPaBHEHUI

Onpenenars, sBIAETCSA U IIapa YUCENl PELICHUEM YPaBHEHMS C ABYMs
IIEPEMEHHBIMY; INPUBOIAUTH INPUMEPBI PELICHUN YPaBHEHUN C JIBYMs
nepeMeHHbIMH. Pemath 3amaum, anreOpandeckodl MOZEIbI0 KOTOPBIX
SABJSIETCS. YPAaBHEHHME C JBYMs IIEPEMECHHBIMM;, HAaXOAUTh LENbIe
pewenus myTéM mnepebopa. PacrmosHaBaTh JMHEIHbIE ypaBHEHUS C
IBYMSI TIEPEMEHHBIMH; CTPOUTH MpsIMbIE — TpapuKH JIMHEHHBIX
YPaBHEHHUI; U3BJIEKATh U3 YPABHEHHUS BHJIA

v = kx+ [ nHpOpMAITHIIO O TTOJIOKEHUU NIPSIMON B KOOPAMHATHOM
IUIOCKOCTH. Pacrno3HaBaTh napajuienbHble U IEPECEKAIONINECS NPSIMbIE
II0 MX YPaBHEHUAM; KOHCTPYMpPOBaTb  ypaBHEHUSA  IPSIMBIX,
IapajuIeJIbHBIX JaHHOU NpsAMON. Mcnonb3oBaTh IpUEMBI CAMOKOHTPOJIS
[IPU TOCTPOCHUU TPAPHUKOB JTMHEHHBIX YPaBHEHHIA.

Pemartp cucrembl IByX JTMHEWHBIX YPaBHEHHH C ABYMs IIEPEMECHHBIMU;
UCTIOJIb30BaTh IrpauuecKue MpeaCTaBICHHS IS UCCIEA0BAHHUS CHCTEM
JIMHEWHBIX YPaBHEHUM; peIaTh IPOCTEHIINE CUCTEMBI, B KOTOPBIX OJHO
W3 YPaBHEHUW HE SBIIACTCS JTMHEUHBIM.

IIpumensaTs anreOpavueckuil amnmapaTr [uid peLIeHus 3aJad  Ha
KOOPJMHATHOM IJIOCKOCTU. PemaTh TeKCTOBBIE 3a1a4H alNreOpandecKum
CIOCOOOM: NEPEXOUTh OT CIOBECHOM (POPMYJIMPOBKH YCIOBHUS 3a7a4M
K anredpanyeckoil MoJenu IMyTEM COCTABJICHUS CUCTEMbl ypaBHEHUM;
pelarbs COCTaBICHHYK0 CHCTEMY YypPaBHEHHH; HMHTEPIPETUPOBATH
pe3yabTaT

DOyHKIUA

Boruncnsate 3HaueHus GyHKIuWHE, 3anaHHBIX  dopMynamMu  (TIpU
HEOOXOIMMOCTH HCIIONB30BaTh KAIbKYJISTOpP); OCTABISATH TAOIHUIIBI
3HAYCHUH PYHKITUH.

Crtpoutp 1o ToukaM rpapuku ¢yHKuuid. ONUChIBaTH CBOWCTBA
GbyHKIIMM Ha OCHOBE €€ rpauueckoro mpejacTaBieHus. MoaenupoBarthb
peanbHbIe 3aBUCUMOCTH (Gopmyiamu U rpadpukamu. Yutate rpaduku
pealibHbIX 3aBUCUMOCTe. Mcrnonb30BaTh PyHKIMOHATBEHYIO CUMBOIIUKY
IUTSL 3aIMCH pa3HO0Opa3HbIX (DAKTOB, CBA3aHHBIX C paCCMaTPUBAEMBIMU
GbyHKIUSAMHE, o0oraimiasi OMNBIT BBIOJHEHHUS 3HAKOBO-CUMBOJIMYECKUX
neiictBuil. CTpoUTh peYeBBIE KOHCTPYKIMH C HCIOJIB30BAHUEM
(byHKIIMOHATBHONU TEPMUHOJIOTUH.

Hcnonp30BaTh KOMITBIOTEPHBIE TPOTPAMMBI ISl IOCTPOSHUS TpauKoB
GbyHKIUH, 715 UCCIIeIOBaHMSI TIOJIOKEHUSI HA KOOPJMHATHOM TIOCKOCTH
rpadukoB (yHKIMHA B 3aBUCUMOCTH OT 3HAYCHUH KOI(PPUIMEHTOB,
BXOJAIIMX B ¢opmyny. PacrmozHaBate BHABI U3ydaeMbIX (DYHKIIHH.
Iloka3plBaTh  CXEMaTHYECKM  PACIHOJIOKEHHUE HAa  KOOPJIAMHATHOMN
IJIOCKOCTH TpadukoB GyHKIMA BUIa y = kx, y = kx+ b, B 3aBUCUMOCTH
OT 3HAYeHUH KOAPPUIMEHTOB, BXOAAMMX B QGopmynbl. CTpOUThH
rpaduky u3yyaeMbIX (YHKIIMI; OMUCHIBATH UX CBOMCTBA




BeposiTHOCTB U
CTATHCTHKA

XapakTepu3oBaTh YUCIIOBBIE PSAJbI C MOMOIIBIO PA3IUYHBIX CPEIHHX.
HaxonuTth BepOSITHOCTH COOBITHII NPU PAaBHOBO3MOXKHBIX HCXO/aX;
pemiath 3aJayd HAa BBIYUCICHHE BEPOSATHOCTEH C NPUMEHEHUEM
KOMOHMHATOpUKH. HaxouTh reoMeTpuiecKkie BepOsiTHOCTH

9 kJjacc

Hepagencrna

[IpuBoauTe nHpHUMEpPHl HMPPALMOHAIBHBIX  YWCEN;  paclo3HaBaTh
paloHalIbHbIE U UPPALIMOHAJIbHBIE YHCIIa; N300paXxarh Yuciaa TOUKaMu
KOOPJMHATHOW MPSIMOIA.

Haxoauts NECSITUYHbBIE NpUOTHKEHUS panoHaIbHBIX u
UPPALMOHATIBHBIX YHCEIT; CpaBHMBATH u YHOPAA04YMBATh
neiictBuTenbHble uyucia. ONucChIBaTh MHOXECTBO JI€HCTBUTEIBHBIX
gyucen. Mcmomp3oBaTe B NUCBMEHHOM  MaTeMAaTHYECKOM  pedn
o0o3HaYeHHss M TrpaduvecKkue H300paKEHUs] YHCIOBBIX MHOXKECTB,
TEOPETUKO-MHOKECTBEHHYI0  CUMBOJMKY. lcmonws3oBaTh  pasHble
(bopmbl 3arucy TpUOTMKEHHBIX 3HAUEHUI; 1e7aTh BHIBOJBI O TOUHOCTH
NpUOJIMKEHUS IO 3allUCcH NPUOIMKEHHOTO 3HaueHus. PopMynupoBaTh
CBOMCTBA  YHCIOBBIX  HEPABEHCTB, WJUIIOCTPUPOBATH HUX  Ha
KOOP/IMHAaTHOM MpsAMOM, [OKa3plBaTh anreOpandyecku; NPUMEHATh
CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.

Pemarp sMHElHBIE HEPaBEHCTBA, CHCTEMBl JIMHEHHBIX HEPABEHCTB C
OJIHOM IepeMEeHHOW. JloKa3plBaTh HEPABEHCTBA, IPUMEHSA INPUEMBI,
OCHOBAaHHBIE Ha ONPEJENCHUM OTHOUICHUH «OONbLIe» U «MEHbIIE),
CBOMCTBax HEPABEHCTB, HEKOTOPBIX KIACCUYECKUX HE-

paBEeHCTBaX

KBagparuunas
GyHkuus

PacniosHaBaTh  KBaapaTHyHy!0 (PYHKIHMIO, TPUBOJUTH IMPHUMEPHI
KBaJpaTUYHBIX 3aBUCUMOCTEM M3 pealbHOM JKM3HH, (DU3HKH,
T€OMETPHH.

BreisiBnsate myTéMm HaOmrogeHud U 0000IIaTh OCOOEHHOCTH rpaduka
kBagpatuyHoil ¢yHKuuMu. CTpouTh W H300paxaTh CXEMATHUYECKU
rpaduKy KBaJApaTUYHbIX (DYHKIMH; BBISIBIATH CBOMCTBA KBAaJPAaTHUHBIX
¢byskuuii mo ux rpadukam. CTpouTh Ooiee CIOXKHBIE TpapuKH Ha
OCHOBE TpaukoB Bcex H3ydyeHHbIX ¢yHkimid. [IpoBoanuTh
pa3HooOpa3HbIe MCCIIEOBAHUS, CBSA3aHHBIC C KBAIPATUIHON (DyHKIHEH
u eé rpapukoM. BBIMOTHATH 3HAKOBO-CUMBOJIMYECKHE AECUCTBUS C
UCTIONIb30BaHUEeM (DYHKIIMOHAIFHOW CHMBOJHKH, CTPOHTH pPEUYEBBIC
KOHCTPYKLIMU C HCHOJb30BaHUEM (YHKIHOHATIBHONH TEPMHUHOJIOTHH.
Pemrate kBajpaTHBIE HEPABEHCTBA, a TAK)KE HEPABEHCTBA, CBOJSIINECS
K HUM, MyTEM HECIIOXKHBIX TNpeoOpa3oBaHMii; pemaTb CHUCTEMbI
HEpaBEHCTB, B KOTOPBHIX OJHO HEPABEHCTBO WM 00a SBISIOTCS
KBaJgpaTHbIMU. [IpUMEHATh ammaparT HEpPaBEHCTB INPU PELICHUU
pa3NUYHBIX 33724

YpaBuenus U
CHCTEMBbI YPABHEHHU I

PacriosHaBaTh paunMOHaAJbHBIE M HMPPALMOHAJIBHBIE  BBIPAKEHUS,
KJIaCCU(UIIMPOBaTh paloOHalbHbIE BbIpakeHUs. Haxonute o6nacth
OIIPEEIIEHUS] PALMOHAIBHOIO BBIPAKEHUS; BBIIOJIHATH YUCIIOBBIE U
OykBeHHblE TOJIcTaHOBKHU. IIpeoOpazoBbiBaTh 1iesible M JApOOHBIE
BBIp@)XKEHHUS;  JOKa3blBaTh  ToXzaecTBa. JlaBaTh  rpaduyeckyro
MHTEPIPETALNI0 PYHKIIMOHAIBHBIX CBONCTB

BBIPAXKECHUU C OJHOU IIEPEMEHHOM.

Pacno3naBath 1iesnbie u qpoOHBIe ypaBHEHU. Pemate nensie u 1poOHbIe
BBIPQ)KEHUS, NpUMEHss pasnuuHble nOpuémbl. CTpouTh TIpaduku
ypaBHEHUH C IByMS nepeMeHHbIMU. KOoHCTpyupoBaTh 3KBHUBAJICHTHbBIE
peueBble  BBICKAa3bIBaHUSl C  MCIOJIB30BAaHMEM alreOpanyeckoro H




Te€OMETPHUYECKOTO SI3bIKOB. Pemate cucTemMbl ABYX YpaBHEHH C JBYMs
NepeMEeHHBIMH, UCIOIb3YS IHUPOKUH HAOOp IPUEMOB.

Pemiate TeKCTOBBIE 33124 ANreOpandecKM CIIOCOOOM: MEPEXOIUTh OT
CIIOBECHOH (hOPMYJIMPOBKH YCIOBHS 3a/1a4M K anreOpandeckoi Moaenu
nyTéM COCTAaBJIEHUsS] YPaBHEHUS WJIM CUCTEMbl YPaBHEHHUH; pelIaTh
COCTaBJIEHHOE ypaBHEHHE (CHCTEMY YpaBHEHHWI); MHTEpHPETHPOBATH
pe3yJbTar. Hcnonp3oBats ¢byHKIMOHANBHO-Tpaduyeckue
IPEACTABICHHUS ISl PEUISHUs] M MICCIIEI0OBAaHNS YPABHEHUH M CUCTEM

Apudmernyeckas u
reoMeTpuyecKas
Nporpeccuu

[TpuMeHsTh HHACKCHBIE 0003HAUYEHUS], CTPOUTH PEUEBbIC BHICKA3bIBAHUS
C  HCIIOJIb30BAHHEM  TEPMUHOJIOTUH, CBSI3aHHOW C  MOHSITHEM
MOCJIEIOBATEIbHOCTH.  BBIYUCHATH  WICHBI  IOCIEI0BATEIBHOCTEMH,
3aJaHHBIX (OpMYJIOH 7-TO WI€Ha WM PEKyppeHTHOH (POpMyIIOii.
YcranaBiIMBaTh 3aKOHOMEPHOCTh B TMOCTPOCHUH IOCIIEIOBATEIBHOCTH,
€CJIM BBINHCAHbI NEPBbIE HECKOJIbKO €€ ujieHOB. M300paxarh dYiieHbl
MOCJEIOBATEIBHOCTH ~ TOYKAMH HAa  KOOPJMHATHOW  IIOCKOCTH.
PacrioznaBath apu(MeTHUECKYI0 U T€OMETPUUYECKYIO0 IPOTPECCHH MPHU
pasHbIX croco0ax 3aaaHus. BBIBOOUTH Ha OCHOBE JJOKa3aTENbHBIX
paccyxneHuid  ¢opMmysel  o0mero  wieHa —apugMeTHYEeCKO U
FEOMETPUYECKOM  IPOrpEeCCHi, CyYMMBbI  IEPBBIX 1 YICHOB
apumeTnyecKkoil U reoMeTpPUUYECKOl MpPOTPECcCHii; periaTth 3aJadu C
HCIIOJIb30BaHUEM STUX (HOPMYJI

CTrarucTuKa "
BEPOSITHOCTH

OcyiecTBIATh MOUCK CTATUCTHUECKON HH(OpMAIMH, paccMaTpHUBATh
peambHyl0  CTaTUCTUYECKYI0 HMH(OpPMAIUIO, OpPraHHW30BBIBATH |
aHanmu3upoBaTh €€ (paHKUpPOBaTh JaHHBIC, CTPOUTh HHTEPBAJIbHBIC
pAabl, CTPOWUTh JAMArPAMMBI, IIOJIUTOHBI YacTOT, THUCTOTPAMMBI;
BBIUUCIIATH pa3jMyHbIe CpPellHUE, a TaKKe XapaKTepUCTUKH pa3dpoca).
[IporHo3upoBaThb  4YacTOTy IOBTOPEHHMS] COOBITUSI HAa  OCHOBE
HMMEIOLINXCS CTATUCTUYECKUX JIAHHBIX

YYEBHO - TEMATUYECKHWUM IIJIAH
7 kJ1acc

| Neni/mm | Ha3Banue pa3jgesa | KouaunyecTBo | KosnyecTBO




4acoB KOHTPOJIbHBIX padoT
1 Jlpo6u 1 IpOIEHTHI 13 1
2 [Ipsimasi 1 0OpaTHasi NPONOPLHOHAIBHOCTh 8
3 Brenenue B anreopy 9 2
4 YpaBHeHus 11 1
5 Koopaunats! u rpaduku 10 1
6 CBoiicTBa CTENEHU C HATYPaJIbHBIM 10 1
MI0Ka3aTeleM
7 MHorouieHsl 16 2
8 Pa3no)keHrne MHOT4JIEHOB HAMHOXKHUTEIU 16 1
9 YacToTa 1 BEpOATHOCTh 7 1
10 | IloBTOpEeHME 2 1
HUTOTO 102 11
YYEBHO - TEMATUYECKHWH IIAH
8 kiacce
Neni/m HasBanue pasneina KoimuectBo KoimuecrBo
4acoB KOHTPOJIbHBIX Pa0doT
1 [ToBTOpEeHHE 3 1
2 Anrebpanyeckue 1poou 20 1
3 KBagparHbele KOpHH 15 1
4 KBagparHble ypaBHEHUsI 19 2
5 CucTteMbl ypaBHEHHI 20 1
6 DOYHKIUU 14 1
7 BeposiTHOCTB U cTaTUCTHKA 9 1
8 HrtoroBoe nmoBTopeHue 2 1
HUTOTO 102 9
YYEBHO - TEMATUYECKHWH IIAH
9 kace
Neni/m Ha3zBanmue pa3aena KosmmuectBo KosmuectBo
4acoB KOHTPOJIbHBIX padoT
1 IToBTOpEHME 3
2 HepaseHnctBa 18 1
3 KBagparnunas GyHKIus 20 1
4 YpaBHEHHsI U CHCTEMBI YPaBHEHUI 27 |
5 Apudmernueckas 1 reoMmeTpuIecKas 19 1
rporpeccust
6 Craructuka u BEpOSITHOCTh 10 1
7 HTtorosoe noBropeHue 5
UTOTO 102 5

JUCT KOPPEKTUPOBKH PABOYEM ITPOI' PAMMBI

yuureinsa KyseMuHoBoit Mapuun BinaaumMupoBHbI

o anrebpe B 7 Kiacce




HasBanue Tem Hara IIpuunna KoppexTupyromu Hara
YPOKOB, NPOBEICHUS 110 | KOPPEKTHPOBKH | € MEPONIPUATHA | IPOBEICHHS 110
TpeOyrmux B NY dakry
KOPPEKTHPOBKH

JUCT KOPPEKTUPOBKHU PABOYEN ITPOT'PAMMBI
yuurens Mapun BiiaguMupoBHBI
no anredpe B 8 Kiacce




HasBanue Tem Hara IIpuunna KoppexTupyromu Hara
YPOKOB, NPOBEICHUS 110 | KOPPEKTHPOBKH | € MEPONIPUATHA | IPOBEICHHS 110
TpeOyrmux B NY dakry
KOPPEKTHPOBKH

JUCT KOPPEKTUPOBKH PABOYEN ITPOI' PAMMBI
yuutens KyzsmunoBoi CBetnanbl UropeBHbI
o anredpe B 9 kimacce




Ha3zBanue TeMm
YPOKOB,
TpeOyoImnX
KOPPEKTUPOBKH

Jara
MPOBeICHUs 110
IJIAHY

Mpuyuna
KOPPEKTHPOBKH

KoppexTupyromu
€ MeponpuATHSs

Jara
NpOBeCHUS 10

dakry




	Для обеспечения возможности успешного продолжения образования выпускник получит возможность научится в 7-9 классах:

