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HHOACHUTEJIBHAA 3AIINCKA

MaremaTuka sBIA€TCS OJHUM U3 OIOPHBIX ILIKOJIBHBIX IIPEAMETOB. MareMarudeckue
3HAaHUA U YMEHUS HEOOXOJIUMBI JUIsl U3y4eHUsl anreOpbl U reoMeTpuu B 7-9 Kiaccax, a
TaKXKe JJIS1 U3yYEHUs] CMEKHBIX AUCHUILIMH. O0yueHue MareMaTuke Ja€T BO3MOXKHOCTh
IIKOJIbHUKAM HAY4YUTHCs IUIAHUPOBATH CBOKO JEATEIBHOCTb, KPUTUYECKU OLICHUBATH €€,
MPUHUMATh CAaMOCTOSITENIbHBIE PEIICHUs, OTCTanuBaTh CBOM B3IIIAAb U yOexnaeHus. B
IIPOLECCE M3YyYECHUS MATEMATUKU IIKOJIBHUKH y4aTCsl M3JIaraTb CBOM MBICIU SICHO H
MCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKM UYETKOTO U TPAMOTHOTO  BBIMOJTHEHHUSA
MaTeMaTUYECKUX 3aluceld, IIPU OTOM HCIOJb30BAHUE MATEMATUYECKOIO  s3bIKA
ITO3BOJISIET PA3BUBATh Y YUAIIUXCA TPAMOTHYIO YCTHYIO U IMCBMEHHYIO PEUb.

CoBepIIIeHCTBOBAaHUE COJICpKAHUsI 00pa30BaTENIbHBIX MPOrPaMM OCHOBHOTO OOIIIEro
oOpa3zoBaHMsl ISl JIeT€d C OrPaHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBbSl CBSI3aHO C
HEO0OXOJAMMOCTBIO aJaNTallMi YYEOHBIX MPOTrpaMM IPH COXPAHEHHH OOLIEr0 LEH30BOI0
o0beMa conepkaHusi o0yueHusa. B orcyrcTBum (enepanbHbIX y4eOHBIX MpOrpamm st
JIeTed ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSi B OCHOBHOM IIKOJIe, ObLia
pa3paboTaHa aganTHpOBaHHas yueOHas mporpaMma Jisl 8 Kilacca Ha OCHOBE MMEIOIIIUXCS
HOPMATHUBHBIX  JIOKYMEHTOB W PEKOMEHJAIUA  TICUXOJIOrO-MeAaroru4eckoro
oOcnenoBanus oOydaronuxcs 8 kiacca.

XapakTepucTrKa M03HaBaTEIbHOM AesiTebHOCTH y nereit ¢ 311P.
Oco06eHHOCTH TTaMSITH, TIPU 3aJAEPIKKE ICUXUYECKOTO Pa3BUTHS

Cneunduueckue ocobennoctu namsaru aereit ¢ 3I1P:

1) cHmwKkeHne 00beMa MaMsITH U CKOPOCTH 3alTOMUHAHUS;

2) HEeMPOU3BOJIBHOE 3aIOMHUHAHUE MEHEE MIPOYKTUBHO, YEM B HOPME;

3) MexaHHM3M MaMSITH XapaKTePU3YeTCs CHIDKCHHEM TMPOJTYKTHBHOCTH MEPBBIX
MOTBITOK 3alIOMUHAHUSA, HO BpPEMs, HEOOXOUMOE JUIsl TIOJTHOTO 3ayYMBaHMS, OJHM3KO K
HOPME;

4) mpeobitagaHye HATTIAIHON IaMSTH Hall CJIOBECHOIA;

5) CHIWKCHHE POU3BOJIBHOM MAMSITH;

6) HapylIeHHE MEXaHHMUYCCKOW TTaMSITH.

Oco0eHHOCTH BHUMAHUS, TIPH 38/IEPKKE TICUXUUIECKOTO PA3BUTHS
[IpyuunHbBI HAPYIIEHHOTO BHUMAHUS:
1) oka3bIBarOT CBOE BIMSHUE UMEIOIINECS Y PEOCHKA aCTCHUYCCKUE SIBJICHHS,
2) Hec(hopMUPOBAHHOCTh MEXaHU3Ma MMPOU3BOIBHOCTH Y JIETEH;
3) HecHOpMUPOBAHHOCTh MOTHBAIMU, PEOCHOK MPOSBISIET XOPOINYI KOHIICHTPAIHIO
BHUMAaHWUsI, KOTJla UHTEPECHO, a TJIe TpeOyeTcsl MPOsIBUTh JAPYroll ypOBEHb MOTHBAIIUU
HapyllleHUuEe UHTepeca.
Oco0eHHOCTH BHUMAaHUSI, XapaKTEPHbIE IJIs1 JAHHOTO HAPYIIICHUS

1. Huskas KOHIIEHTpaIisi BHUMaHUs, HECIIOCOOHOCTh peOeHKa COCPEIOTOYUTRCS
Ha 3aJaHUM, HA KaKOW-IIMOO AESATEIBHOCTH, OBICTPas OTBJIEKAEMOCTh. UCTOIAEMOCTh U
YTOMIISIEMOCTb.

2. Hwuskuiél ypoBeHb YCTOWYMBOCTH BHMMAaHHUA. [leTM HE MOryT UIMTEIbHO
3aHUMATbHCSI OJHOM U TOU K€ NESATEIbHOCTHIO.

3. V3kuii 00beM BHUMaHUs. bosee cuiabHO HapyIIeHO MPOU3BOIbHOE BHUMaHue. B



KOppGKL{I’IOHHOﬁ pa60Te C OTUMH ACTbMHU HCO6XOI[I/IMO npuaaBaTb 0O0JIBIIIOE 3HAUCHHUE
Pa3BUTHIO ITPOU3BOJIbHOI'O BHUMAHUA.
OcobeHHOCTH BOCIIpUATHA, ITPH 3aACPIKKC ICUXUICCKOT'O PA3BUTHUA



[TpuunHbl HapyLIEHHOTO BOCcTipuaTHs y aeren ¢ 3I1P:

1. Ilpu 3IIP HapyumieHa MHTErpaTHUBHAs JEATEIBHOCTh KOPBI T'OJOBHOI'O MO3Ia,
OOJBIIMX TMOJyLIapuid W, Kak CIEACTBHE, HapylleHa KOOPAWHUPOBaHHas paboTa
Pa3IMYHBIX AHAJIM3ATOPHBIX CUCTEM: CIIyXa, 3pEHUs, IBUTATEIbHON CHUCTEMBI, YTO BEAET
K HAPYIIEHUIO CUCTEMHBIX MEXaHU3MOB BOCIIPHUSTHS.

2. Hemocratku BanManus y aereit ¢ 311P.

3. Henopas3BuTtue OpUEeHTUPOBOUYHO-UCCIEAOBATEIBCKON JEATEILHOCTH B TEPBbIC
roJIbl )KM3HU U, KaK CIEACTBUE, PEOCHOK HEAOIMOIYYaeT MOJHOIEHHOTO MPAKTUYECKOTO
OMbITa, HEOOXOAUMOTO JIJIsl PA3BUTHUS €TO BOCTIPUSTHS.

Oco0eHHOCTH BOCTPHUSITHSL:

- HEJOCTaTOYHas IOJHOTa W TOYHOCTh BOCIHPHUSATHS CBSI3aHA C HapyLICHHEM
BHUMAaHMs, MEXaHU3MOB ITPOU3BOJIbHOCTH;

- HEJIOCTAaTOYHAas LIEJEHANPABICHHOCTh U OPraHU30BAHHOCTh BHUMAaHHS;

- 3aMEJUICHHOCTb BOCIPHUATUSA U MEepepadOTKH MHPOPMALMH JIJIsl MOJHOLEHHOTO
Bocnpustusi. Pedenky c¢ 3I1P Tpebyercs OoJibliie BpeMEeHHU, 4eM HOPMaJIbHOMY pEOCHKY;

- HU3KUH YpOBEHb AaHAIIMTUYECKOTO BOCHpUATHA. PeOeHOK He O0O0ayMbIBAaeT
nH(pOpMaInIo, KOTOPYIO BOCIPUHUMAET («BUXKY, HO HE AyMaro»);

- CHIKEHHE AaKTUBHOCTH BOCIHpHUATHSA. B mpouecce BOCHpUATHS HapylleHa
(yHKUIMS TOHUCKA, peOCHOK HE IMBITAETCI BCMOTPETHCS, MaTepHall BOCIPUHUMAETCS
IOBEPXHOCTHO;

- HaumOoJee rpy0o HapyleHbl 0oJiee CIOXkHbIE (OPMBI BOCHPUATHS, TpeOyrOLIne
Y4acTHsl HECKOJIBKHMX aHAJIM3aTOPOB M HUMEIOIIMX CJIOXKHBIM XapakTep 3pUTENbHOE
BOCITPUSITUE, 3PUTEIBHO-MOTOPHAs KOOPANHALIMS.

Oco0EeHHOCTH MBILIEHUS, PU 33JE€PKKE ICUXUYECKOTO PA3BUTHS

Ha pasButHe MbIIUIEHNS OKa3bIBAIOT BIMSHUE BCE ICHUXUYECKHE IMPOLIECCHI:
YPOBEHb DPAa3BUTHUSI BHUMAHMS; YPOBEHb Pa3BUTHUS BOCIPHUATHS M IPEACTABICHUNA 00
OKpYXaroleM MHpe (4em Ooraye OIbIT, TEM 0OJiee CIOKHBIE BBIBOJBI MOXKET J€JIaTh
peOEHOK); YpPOBEHb Da3BUTHsSI pPEYU; YPOBEHb CPOPMUPOBAHHOCTH MEXAHU3MOB
MPOU3BOJIBHOCTHU (PETYJIATOPHBIX MEXaHU3MOB).

VY nereit ¢ 3IIP cTpamaer cBs3Has peyb, HapylleHa CIIOCOOHOCThH IUIAHUPOBATH
CBOIO JICSTEIIBHOCTh C IOMOIIBIO PEYH; HApYLIEHA BHYTPEHHS peUb aKTUBHOE CPEJCTBO
JIOTUYECKOTO MBIIIJICHUS peOeHKa.

OO01re HeTOCTaTKU MBICIIUTEIbHON eaTenbHoCcTH netei ¢ 311P:

1. HecdopmupoBannoctsb NIO3HABATEIIbHOM, MTOMCKOBOM MOTHBaLUU
(cBO€OOpa3HOE OTHOIICHHE K JIIOOBIM HHTEIIEKTYyalbHBIM 3afadaM). Jletn crpemsTcs
n30exarh JIOOBIX HMHTEUIEKTYyalbHbIX yCHJIWH. [IIsi HUX HENpHUBIEKaTeIeH MOMEHT
MIPEOJIOJIEHUST  TPYAHOCTEM  (OTKa3  BBINOJHATH TPYAHYK  3ajady, MOJMEHa
WHTEJUICKTYyaJIbHON 3amauu  Ooisiee OJM3KOWM, WrpoBod 3amadeii.). Takol pebGeHOK
BBITOJIHSET 3a/1a4y HE MOJIHOCTHIO, a ee 0oJjiee MPOCTyIo YacThb. JleTh He 3auHTEepeCOBaHbI
B pe3yJibTaTe BBIMOJHEHHS 3aJaHus. JTa OCOOCHHOCTb MBIIIJICHUS TPOSIBISIETCA B
IIKOJIE, KOT/Ia JIETU OYEHb OBICTPO TEPSAIOT MHTEPEC K HOBBIM IMTPEAMETaM.

2. OTcyTcTBHE BBIPAKEHHOIO OPUEHTUPOBOYHOTO dTana Mpu  pPEUICHUU
MbICIUTENBHBIX 3amad. [ern c¢ 3IIP HaumHaroT neiictBoBath cpasy, ¢ xoay. llpm
OPEeIbABICHUH WHCTPYKIMU K 3alaHUI0 MHOTHE JETH HE MOHMMAIOT 3aJaHus, HO
CTPEMSITCS TOOBICTPEE MOJYUYUTh IKCIIEPUMEHTATIBHBIM MaTEepHall U HA4aTh JI€MCTBOBATD.
Cnenyetr 3ametutb, uto jaetu ¢ 3[IP B Oonblieil Mepe 3auHTEpECOBAHBI B TOM, YTOOBI



noObICTpee 3aKOHYUTH padOTy, @ HE KAYECTBOM BBINIOJIHEHUS 3a1aHusl. PeOeHOK He ymeeT
aHaJIM3UPOBaTh YCIIOBHS, HE MOHUMAET 3HAYMMOCTH OPHUEHTUPOBOYHOIO 3Tama, YTO
MPUBOJNT K TIOSIBJICHUIO MHOXecTBa ommoOoKk. Korma peGeHok HauymHAeT oOydaThes,
OYCHb BAXXHO CO37aTh YCJOBHS JUIA TOTO, YTOOBI OH TIEPBOHAYAIBHO JTyMall,
aHAJIM3UPOBAJ 3aJaHHE.

3. Huzkast MpIicnuTenbHast aKTUBHOCTbD, «O€3MyMHBIN» CTHIIb paOOTHI (IeTH, U3-3a
MOCIEIIHOCTH, HEOPraHW30BAHHOCTHU JIEUCTBYIOT HAayrajJ, HE YYUTbIBas B IOJHOM
o0beMe 3a/IaHHOTO YCJIOBHS; OTCYTCTBYET HAIllPaBJICHHBIN MMOUCK PEIICHUS, TPEOI0JICHUS
TpyaHOCTeH). JleTn pemaroT 3ajiayy Ha UHTYUTUBHOM YPOBHE, TO €CTh peOEHOK BpOJE
OBl TPaBUJILHO JIAET OTBET, HO OOBICHUTH €T0 HE MOXKET.

4. CrepeoTUNHOCTh MBIIUIEHHA, €ro mabnoHHOCTh. HarnsgHo-oOpa3Hoe
MbinuieHue. Jeru ¢ 3IIP 3aTpynHsitoTcs AeHCTBOBaTh MO HArJISIAHOMY OOpasily u3-3a
HapylIeHUN omepaluii aHaiu3a, HApyUIEHUWE LEJIOCTHOCTH, IIeJCHANPABICHHOCTH,
AKTUBHOCTH BOCHPUSTHS BCE O3TO BEACT K TOMY, 4YTO pPEOCHOK 3aTpyJIHseTCs
IpOaHaIU3UpPOBaTh OOpasell, BBIACIUTH TJABHbIE YaCcTH, YCTAHOBUTH B3aHMOCBS3b
MEXIY 4YacTSIMU M BOCIPOU3BECTH JAHHYIO CTPYKTYpY B Mpolecce COOCTBEHHOM
NEATENbHOCTU. JIornueckoe MBIIUICHHE.

VY nereil ¢ 3aIepKKON ICUXUYECKOTO PA3BUTHS UMEIOTCA HAPYIICHUS BaXKHEUIINX
MBICIUTENBHBIX ONIEPAlliii, KOTOPBIE CIIYKAT COCTABJISIOIIMMU JIOTUYECKOTO MBIILICHHUS:

- a”anu3 (YBJIEKAIOTCS MEJIKUMH JI€TallIMU, HE MOXKET BBIICIUThH TJIaBHOE,
BBIJICNIAIOT HE3HAYUTEIIbHBIC TPU3HAKH );

- CpaBHEHHE (CPaBHMUBAIOT MPEAMETHI IO HECOMOCTABUMBIM, HECYIIIECTBEHHBIM
MIpU3HAKaMm);

- kiaccudukanus (peOeHOK OCYIIECTBISIET KJIacCU(PUKAIIMIO YaCTO MPABUIILHO, HO
HE MOXET OCO3HATh €€ MPHUHIINI, HE MOXKET O0BSICHUTH TO, TOYEMY OH TaK MOCTYIIHII).

BBIBO/I.

Henocrarounas copMHUpOBAHHOCTh MO3HABATEIBHBIX MPOIECCOB 3a4acTyrO
ABJISIETCS TJIABHOW MPUYMHOMN TpyJHOCTEH, Bo3HUKatoumx y aerei ¢ 3I1P npu o0yuenuun
B LIKOJIE.

3ajepKKa TMCUXUYECKOrO Pa3BUTUA TMPOSIBISAETCS B 3aMEIJICHHOM TEMIIE
CO3pEBaHUsI  DMOIIMOHAJILHO-BOJIEBOM  cepbl, TaKk U B  HUHTEIUICKTyaJIbHOU
HEJOCTaTOYHOCTH. 3HAYMTEIIbHOE OTCTaBaHWE U CBOeOOpa3ue OOHAPYKUBACTCS B
MBICJIUTEIbHON IeATENbHOCTH. Y Bcex aerer ¢ 3IIP HabOmrogaroTcss HEJOCTATKH MaMSTH,
BHUMAaHMUSI, BOOOpaKeHUS U MbIUIeHHs. OTCTaBaHUE B MBICIIMTEILHON ACSTEIHHOCTU U
OCOOCHHOCTH TaMATH HauOoJiee SIPKO MPOSIBISIOTCS B MPOLIECCE PEIICHUS 3ajaad,
CBSI3aHHBIX TAaKUMU KOMITIOHEHTAMH MBICIIMUTEILHON JESATEILHOCTH, KaK aHAJIN3, CUHTE3,
0000meHne u abcTparupoBaHHWE. YUWUTHIBash BCE BBINIE CKa3aHHOE, ATUM JIETSIM
HEOOXOIUM OCOOBIN MOJAXO/I.

TpebGoBanus kK 00y4eHUI0, yUUTHIBAIOIIME 0COOEHHOCTH etei ¢ 311P:

1. CoOGmroieHre onpeeeHHbIX THTHEHUYECKUX TPeOOBaHUM MpU OpTraHU3aAlNU
3aHSTUM, TO €CTh 3aHATHUS TPOBOMSITCS B XOPOIIO IPOBETPUBAEMOM IOMEIICHUH,
oOparaeTcsi BHUMaHHE Ha YPOBEHBb OCBEIICHHOCTH U pa3MEIICHHE IeTeH Ha 3aHATHSAX.

2. TmarenbHBIA MO00pP HATIISIHOIO MaTepHaia I 3aHATHH M €ro pa3MEIICHHE
TaKUM 00pa3oM, YTOOBI JIMIIIHUN MaTepual He OTBIIEKaJl BHUMAaHHUE peOCHKA.

3. Kontpomp 3a opraHuzanuei JIeATEIBbHOCTH JIeTeH Ha 3aHATHSIX: BaKHO
IPOYMBIBATh BO3MOXHOCTHh CMEHBI Ha 3aHATHUSAX OJHOIO BHJAA JEATEIBHOCTH JIPYTHUM,
BKJIFOYATH B IJIAH 3aHITHN PU3KYJIBTMUHYTKH.



4. Tleparor MOJDKEH CIICIUTH 3a pPEakKIMel, 3a MOBEJICHHEM KaXJO0ro pedeHKa U
MIPUMEHSTh WHIUBUYJIbHBIN TTOAXO.

MareMatrnyeckoe 00pa3oBaHUE SIBISIETCS 0053aT€bHOM U HEOThEMJIEMON 4YacThIO
oOmiero oOpa3oBaHUS Ha BCEX CTYMEHSIX MKOJb. OOydeHHe MaTeMaTHKE B OCHOBHOU
IIKOJIE HAMPaBJIECHO HA JOCTHKCHHUE CICAYIONINX IEJICH:

1) B HampaBJICHUU JTUIHOCTHOTO PA3BUTHSL:

* (QopMupoBaHHE TMPEACTABICHUA O MaTeMaTHKEe KaK 4YacTH OOIIeYeTI0BEYECKOM
KyJbTYypbl, O 3HAQYMMOCTH MAaTE€MaTUKU B Pa3BUTHH LUBUIU3AIMU U COBPEMEHHOTO
00I11eCTBa;

*pa3BUTHE JOTMYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTypbl PeUd, CIIOCOOHOCTU K
YMCTBEHHOMY 3KCIIEPUMEHTY;

*OopMHpPOBAHNE HHTEJUIEKTYaIbHOM YECTHOCTH M OOBEKTUBHOCTH, CIHOCOOHOCTH K
IPEOI0JIEHUIO MBICIIUTEIbHBIX CTEPEOTUIIOB, BEITEKAIOLIUX U3 OOBIIEHHOTO OIBITA;

* BOCIHUTAaHUE KayeCTB JIMYHOCTH, OOECHEUMBAIOIIMX COLHUAIbHYIO MOOWIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHBIC PEILICHUS;

* (opmMupoBaHUE KAYECTB MBIIUICHHS, HEOOXOJUMBIX JJIsl alanTalid B COBPEMEHHOM
MH(POPMAIIMOHHOM OOUIECTBE;

* pa3BUTHME UHTEpeca K MAaTeMaTUYeCKOMY TBOPUECTBY U  MaTeMaTUYECKUX
CIIOCOOHOCTEN;

2) B METaNpeJIMETHOM HAIIPABIICHUH:

* pa3BHUTHE TMPEICTAaBICHUA O MaTeMaTHKE Kak (opme OMUCaHUs U METOJE MO3HAHUS
JICHUCTBUTENHFHOCTH, CO3JaHUE YCIOBHH IS MPUOOPETEHHs] MEPBOHAYAIBHOTO OIBITA
MaTEMaTHYECKOTO MOJICTUPOBAHHUS;

* (hopMHpOBaHKE OOIIMX CIOCOOOB MHTEIJIEKTYAIbHOU 1€ATEIbHOCTH, XapAaKTEPHBIX IS
MaTeMaTUKU M SIBJISIOIIMXCS OCHOBOM I103HABAaTEIbHOW KyJIbTYpPbl, 3HAUMMOW MJis
Pa3INyYHBIX cep YEIOBEUECKON A TEIbHOCTH;

3) B IpeIMETHOM HAIPaBJICHHH:

* OBJIQJICHHME MAaTEeMATUYECKUMHU 3HAHMSIMM M YMEHHUSIMHM, HEOOXOAUMBIMHU IJIs
OpOAODKEHNsT 00pa3oBaHMs, W3YYEHHMsS] CMEXHBIX JUCUUIUIMH, TNPUMEHEHUS B
IIOBCEIHEBHOM KM3HU;

* co3aHue (yHIaMEHTa JJIsi MaTeMaTUYECKOTO pa3BUTHs, (POPMHUPOBAHUS MEXAHHU3MOB
MBILUICHUS, XapaKTEPHBIX JIJIs1 MAaTEMAaTUYECKOUN e TEIbHOCTH.

Pabouas mporpamma no maremaTtuke cocraBieHa B cooTBerctBun ¢ ®I'OC OOO nHa
OCHOBE NMPUMEPHOH MporpaMmbl 1o mareMatuke (IIpumepHbie nporpamMmsl Mo y4eOHbBIM
npeaMeram. Marematuka. 5-9 knaccel. —M.: IlpocBemenne, 2011. — 63c. (CtangapTsl
BTOpPOTO MoKoJyieHus1). [IproputeTHpIMU LiedsiMU 00ydeHHs] MaTeMaTHKe B 5—6 Kiaccax
SABIISIIOTCSL:

npoAoHKeHne (HOPMUPOBAHMSI OCHOBHBIX MaTeMaTHUYECKUX MOHATUN (YMCIIO, BEIMYUHA,
reomeTpudeckas Qurypa), oOECIEUUBAIONIUX MMPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh
MaTEeMaTUYECKOro 00pa3oBaHus 00yYarOIINXCS;

pa3BUTHE  MHTEIUIEKTYyaJIbHBIX W TBOPYECKHX  CIOCOOHOCTEM  oOydarouuxcs,
MO3HABATEIbHON AaKTMBHOCTH, HCCJIENOBATEIbCKMX YMEHUW, HMHTEpeca K HW3YYCHHIO
MaTeMaTHKH;

NOJIBEJICHNE OOYJarOIIMXCsl Ha TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTEMaTUKHU U OKPYKAIOIIEro MUpa;



dopmupoBaHre  (PYHKIMOHAIBHOW  MATEMAaTUYECKOHM  IPAaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MAaT€MaTUYeCKHE OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYalUsX,
IIPUMEHATh OCBOCHHBIE YMEHHs Ul PELICHHs] NPAKTUKO-OPUEHTHPOBAHHBIX 3aaad,
MHTEPIPETUPOBATh IIOJIYYCHHBIE pPE3YJNbTaTbl M OLCHMBATh HMX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaALIUH.

AnreOpa sSBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00IIEro oOpa3oBaHUS:
OHa o0ecreunBaeT U3yYeHUE APYTUX JUCIHHIUIUH, KaK €CTECTBEHHO-HAYYHOIrO, TaK H
TYMaHUTapHOTO IMKJIOB, €€ OCBOGHHE HEOOXOAUMO JIJIsl MPOJOJIKEHHSI 00pa30BaHus U B
MMOBCEHEBHON KW3HHU. Pa3zBuTne y oOydarommxcs HAy4YHbIX MPEICTaBICHUNA O
MPOUCXOXKICHUH W CYIIHOCTH alreOpandecKux aOCTpakKIuii, Ccroco0e OTpakeHHs
MaTeMaTUYECKOW HAyKOW SBICHUW W TIPOILIECCOB B NPHUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTUKE CHOCOOCTBYET
(OpMUPOBAaHNIO HAYYHOI'O MHUPOBO33PEHHUS U KAueCTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajlanTaluyu B COBPEMEHHOM IM(poBoM obmiectBe. M3yuenue anreOprl oOecrieunBaeT
pa3BUTHE YyMEHMs HaOI0JaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIHOCOOHOCTH AapryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU
JOeCTBUSL M BBIBOJBL, (opMynHpoBaTh yTBepkaeHusa. (OcBoeHHE Kypca anreopsl
o0OecrieunBaeT pa3BUTHE JIOTUYECKOTO MBINUIEHUS OOYyYarolUXCs: OHU HCIOJb3YIOT
JICNyKTUBHBIE W WHAYKTUBHBIE pACCYXIEHUS, O000OIIeHHEe W KOHKPETHU3AIHIO,
abcTparupoBanue 1 aHainoruto. O0ydeHue anredpe npesanoiaracT 3HaYUTEIbHbIN 00BEM
CaMOCTOSITENIbHOM JESITeTbHOCTH O0YyYalolIUXCs, MOITOMY CaMOCTOSATEIBHOE pEIICHHE
3a/1ay SABIIACTCS peau3alreil AeITeIbHOCTHOTO MPUHITUIA O0yYeHUsI.

B ctpykType mporpammbl yueOHOTO Kypca «AnredOpa» aiii OCHOBHOTO OOIIEro
oOpa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANUECKUE JIMHUU:
«Ywucna 1 BEIYUCICHU», « AredpandecKkre BhIpaXEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkiuny. Kaxnas u3 3THX cofepKaTelbHO-METOANYECKUX JMHHUN pa3BUBAETCS Ha
NPOTSHKEHUU TPEX JIET U3YUYEHUsSI Kypca, B3aMMOJICUCTBYS C JAPYTUMH €ro JUHUsSMU. B
XO0JIe M3YyYeHHUs Y4eOHOro Kypca OOydarolUMCsl MPUXOAUTCS JIOTUYECKH pacCyKIaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3M ¢ 3TUM B mporpammy
yuyeOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEACTABICHHBIE
BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTH4ecKoro oOpa3oBaHUS M CHOCOOCTBYIOLIME
OBJIAJICHUIO OOY4YalOIMMHUCA OCHOB YHUBEPCAJIBHOTO MAaTEeMaTHYECKOIo  S3bIKA.
ConepxaTenbHOM U CTPYKTYPHOM OCOOCHHOCTBIO Y4EOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne muHUN «Yucaa W BBIYUCICHUSD) CIY)KHUT OCHOBOH IS JalbHEHIIETO
W3y4CHUsT MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYarOMIMXCS JIOTHYECKOTO
MBIIUICHUS, (QOPMHUPOBAHUIO YMEHHS TIOJNB30BAThCA  alNTOPHUTMAaMH, a Takke
NPUOOPETEHUIO TMPAKTUYECKHX HABBIKOB, HEOOXOJUMBIX Ui TOBCETHEBHOW >KW3HH.
Pa3BuTre MOHATHS O 4YKCIE Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs CBSI3AHO C
paIMOHAIBHBIMA U HUPPAIIMOHATLHBIMU YHCJIaMH, (POPMUPOBAHUEM MPEACTABICHUNA O
JIEHCTBUTENLHOM YHCIIe. 3aBepUICHHE OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K CPEAHEMY
o01eMy 00pa3oBaHUIO.

Conepxanue AByX anreOpandecKux JHHHN — «AJreOpandecKkue BBIPAKCHUS» U
«YpaBHEHUSI W HEPABEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYyYarOIIMXCS
MaTEeMaTHYECKOro anmnapara, HeOOXOAUMOTro JUIsl pEIICHU 3a/1a4 MAaTeMAaTUKH, CMEXKHBIX
NpeIMETOB W MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOrO OOIIETro



o0pa3oBaHus yueOHbIN MaTeprall IPYIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKEHUH.
AnreOpa JAEMOHCTPUPYET 3HAYCHHE MATEMATHUKU KaK sI3bIKa JUISl  TIOCTPOCHUS
MAaTEMATUYECKUX MOJEJIEH, OMMMCAHUS MPOLIECCOB U ABJIEHUN peaJbHOro Mupa. B 3agaumn
oOy4eHHs anredpe BXOAAT TaKKe NATbHEUIIee PAa3BUTHE aJITOPUTMUIECKOTO MBIIIJICHUS,
HEOOXOAMMOr0, B YACTHOCTH, IJI OCBOCHHUS Kypca HH(POPMATHKH, W OBJIAJCHHEC
HaBBIKAMH  JICIYKTUBHBIX  paccyxacHuil. I[IpeoOpazoBaHne CHUMBOJBHBIX (HOpM
CITIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUYECTBY.
Conepxanve ¢GyHKIMOHATBHO-TpAQUUECKON JIMHUM HalleJIGHO Ha IIOJy4YeHHE
00yJaroImMUMuUCs 3HaHUM 0 (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHIECKOM MOJICTTH TS
OTMCAHUS M HMCCJEAOBaHUSA Pa3HOOOPA3HBIX IPOIIECCOB W SBJICHUN B MPHUPOJIC U
obmectBe. M3ydyeHue matepuana CriocoOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS YMEHHS
HCIIOJIb30BaTh PA3JIMUHBIC BBIPA3UTEIIbHBIC CPEACTBA SI3bIKa MAaTEMATUKH — CJIOBECHBIE,
CUMBOJIMUECKHUE, rpaduuecKkre, BHOCUT BKJIaa B (GOPMUPOBAHUE MPECTABICHUI O POJIU
MAaTeMaTUKHU B Pa3BUTHH [TUBUIN3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax u3ydaercsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE paslieNibl coaepkanus: «Yucma u
BBIYUCIICHUS», «ANTeOpandeckue BhIpAKEHUS», « Y PAaBHCHUS U HEPABEHCTBAY,
«DyHKIIUN.

Ha u3yuenue yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102
yaca (3 yaca B Hezenmo), B 8 kinacce — 102 gaca (3 yaca B Henenro), B 9 kinacce — 102 gaca
(3 yaca B HezenO).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucia 1 BBIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIC U IECSITHYHBIE, IEPEXO OT OJHOM (OPMBI 3aITUCH JpOoOei K
npyroii. IloHsTHe palMOHAIBbHOTO YHCHA, 3alUCh, CPAaBHEHUE, YIOPSIOYUBAHUE
palMOHAIBHBIX 4YHCeNl. ApudmMmernueckre ACHCTBUS C palMOHAIBHBIMUA YHCIAMHU.
Pemenue 3aay u3 peanbHON MPAKTUKHU HA YaCcTH, HA JPOOH.

CreneHb C HaTypajbHbIM [IOKa3aTelieM:  OIpeAesieHHe, MpeoOpa3oBaHUe
BBIpQXKEHUN HAa OCHOBE OMPENCNICHMS, 3amuch OoybIIMX uuces. [IponeHTsl, 3amuch
MPOIIEHTOB B BHUJAE JpoOW W ApoOM B BHUJAE MPOIEHTOB. Tpu OCHOBHBIE 3aJayd Ha
MIPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOU MPAKTUKHU.

[IpuMmeHeHne MPU3HAKOB JIETMMOCTU, PA3JIOKEHUE HA MHOXKHUTEIM HATypajbHbBIX
quces.

PeanbHbie 3aBUCUMOCTH, B TOM YHCIIE TIpSiMasi 1 00paTHast TPOIIOPIIMOHATEHOCTH.

AJire0OpanvecKue BbIPaKeHUsI

IlepeMeHHBIE, YKMCIOBOE 3HAYEHHWE BBIPAXKEHHUS C IMEpeMEHHOW. JlomycTumeble
3Ha4YeHUs1 MepeMeHHbIX. lIpeAcTaBiieHHe 3aBUCUMOCTA MEXAY BEIMYMHAMH B BUJE
dopmynbl. Beramcnenuss mo dopmynam. [IpeobpasoBanne OyKBEHHBIX BBIPAKEHUH,
TOXJICCTBEHHO PaBHBIC BBIPAKECHUS, MPaBUiia MPeoOpa3oBaHusl CyMM W IIPOU3BEICHUM,
IpaBUJia PaCKPhITUS CKOOOK M TIPUBEICHUSI TTOJOOHBIX ClIaraeMbIX.

CBOJCTBA CTENIEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

Onnowiensl W MHoOrouwieHbl. CteneHb MHorowieHa. ClioxkeHue, BBIUUTAHUE,
YMHOXEHHE MHOTrO4JieHOB. DOpMYyJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJapaT CyMMbI U
KBaapar paszHoctd. DopMyna pasHOCTH KBaaparoB. Pa3moxkeHne MHOTOWICHOB
Ha MHOKUTEJIH.



YpaBHeHMs M HEPaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, TMpaBuia mpeoOpa3oBaHUs  ypaBHEHMS,
PABHOCWJIBHOCTb YPaBHEHHUM.

JInHelHOE ypaBHEHHUE C OJTHOM IIEPEMEHHOM, YUCIO KOPHEN JTUHEUHOTO YPABHEHHS,
peuleHue JIMHEWHBIX ypaBHeHHH. (CoOCTaBlieHHE YypaBHEHUH IO YCIOBHMIO 3aJayu.
PemeHne TeKCTOBBIX 3a1a4 ¢ TOMOIIBIO YPAaBHEHH.

JIluHeliHOe ypaBHEHHME C JByMs IE€peMEHHbIMM M ero rpadux. Cucrema IBYX
JMHEHHBIX YpaBHEHUH C JIBYMs IEPEMEHHBIMU. PemieHue cucteM ypaBHEHHI CriocoOOM
NOJICTAaHOBKH. [IprMepsl penieHus TEKCTOBBIX 33/1a4 C IIOMOIIBI0 CUCTEM YPABHEHHM.

DOyHKUUHA

KoopanHara Touku Ha npsMon. YucoBele MPOMEXYTKHU. PaccTosiHMEe MKy 1BYMs
TOYKaMHU KOOPJUHATHOMW MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opaMHaTa TOYKH
Ha KOOPJAMHATHOW IUTOCKOCTH. IIpumepsl rpadukoB, 3agaHHbIX (opmynamu. Urenue
rpagukoB peanbHbIX 3aBucumocted. Ilonarue Qynkuuu. I'papuk pynkuuun. CoiicTBa
¢ynkuuid. Jluneiinas ¢ynkuus, e€ rpaduk. I'padux ¢pynxuumm y = [x|. I'paduueckoe
pEeLICHNE TMHEWHBIX YPABHEHUN W CUCTEM JIMHEWHBIX YPABHECHU.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagpatueiit kopenb u3 uncia. [lonstue 06 uppamnroHaabHOM yucie. JlecsaTuanbie
NpUOJIMKEHUsT MppalMOHANbHBIX uyuncen. CBoilcTBa apu(PMeTHUYECKUX KBaAPATHBIX
KOpHEH M UX MPUMEHEHHE K MPEeoO0pa30BaHUIO YHCIOBBIX BBIPAKEHUN M BBIYUCICHUSM.
JlercTBUTENBHBIC YUCIIA.

Creniens ¢ HenbIM oka3aresneM u €€ cpoiictBa. CTanaapTHas 3alKUCh YUCTA.

AJire0OpanvecKue BbIPaKeHUs

KBampaTHblil TpEXuieH, pa3lIoKEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHTEINH.

AnrebOpandeckas poOb. OCHOBHOE CBOWMCTBO airebpamdeckoit apoou. CroxeHue,
BBIYMTAHKUE, YMHOXKEHUE, JICTICHHE anredpandeckux apooeit. ParmonanbHbie BhIpaKeHUS
U UX IpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEHUM, CBOIAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocreiimue
IpOOHO-pallMOHAIbHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTaIsi ypaBHEHUW C JBYMSI TEPEMEHHBIMH U CHCTEM
JINHEMHBIX YPABHEHUH C IBYMs EPEMEHHBIMHU. [[puMepbl peleHus: CUCTEM HETMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 anreOpanyeckuM crocoooM.

UucnoBble HEpaBEHCTBA M KX CBOMCTBAa. HepaBeHCTBO C OJHOW IEPEMEHHOM.
PaBHOCHMIBHOCTH HepaBeHCTB. JIMHElHbIE HEPABEHCTBA ¢ OAHOUN mepemMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DyHKIUU

[Tonsitue dynkuuu. OO6nacTb ompeneneHUuss U MHOMXECTBO 3HAYEHUH (QYHKIUU.
CnocoObl 3a1aHust GyHKUIUH.

I'padux Gynkuu. Urenue cBoicTB GpyHkuuu no e€ rpaduxy. [Ipumeps! rpadukos
(YHKIIHI, OTpaxaronux peajbHble TPOLECCHI.



OyHKIMH, OTMCHIBAIOIIUE TIPSIMYIO B OOPAaTHYIO MTPOMOPIIMOHATILHBIE 3aBUCUMOCTH,
nx rpaduke. Oyukmun Y = X2, Y = X3, y = Vx, y=|X|. [padutdeckoe pemeHne ypapHeHuii
Y CHUCTEM YpaBHEHHUU.

9 KJIACC

Yuciia 1 BHIYMCICHUA

PannonanpHbpie 4HMCIa, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIC ApoOU. MHOXKECTBO JIEUCTBUTENILHBIX YUCEN, JEHCTBUTEIbHBIC YMCIIA Kak
OCCKOHEYHbIE JECATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOECTBOM JIECTBUTEIbHBIX YHCEN U KOOPAUHATHOU MPSAMOI.

CpaBHEHHME  [IEWCTBHUTENIBHBIX  YHCEN,  apuUPMETHUYECKHUE  JACHCTBUA  C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB  OKpYXaroIIEro MHpa, JUIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIEM MHDE.

[TpubnnxkE€HHOE 3HaYEHUE BEIMYUHBI, TOYHOCTb NPUOIMKeHNA. OKpyTJIEHUE YUCENl.
[Iprukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHue ypaBHEHUHM, CBOJAIUUXCS K  JIMHEUHBIM.

KBagpaTHoe ypaBHeHuE. Pelienre ypaBHEHU, CBOIAIINUXCSA K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHUss ypaBHEHUM TPETbEU U UYETBEPTOU
CTETIEHEN PAa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHMH. PereHue TEKCTOBBIX — 3ajiay
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ JByMsI NEpEMEHHbIMHM M ero rpaduk. Pemenue cucreM AByX
JMHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. Perienue cucrem A1ByX ypaBHEHHM, OJHO
U3 KOTOpBIX JIMHEWHOE, a JApyroe — BTOpoi cremeHu. ['paduueckass uHTEpHpeTarus
CUCTEMBI YPABHEHH C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aireOpandecKuM CIIOCOOOM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHENHBIX HEPABEHCTB C OJHOM mNEpeMeHHOM. PemieHue cucrem
JUHENHBIX HEPABEHCTB ¢ OJHOM mepemeHHoU. KBaapatHueie HepaBeHcTBa. [ paduueckas
VMHTEPIPETALUS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

DOyHKUUHA

KBagpatuunas pyukuus, e€ rpaduk u cBorictsa. [lapabosna, KoOOpauHATH BEPIIUHbI
napaboJibl, 0Cb CHMMETPUH MapadoJIbI.

I'padukn pynxmmit: y = kx, y =kx + b, y = k/x, y =x3,y = Vx, y = |X|  ux
CBOMCTBA.

YucioBble NOCI€10BATEILHOCTH M IIPOrPEeCCHH

[loHsiTME 4YKMCIIOBOM  NOCIIENOBAaTEIBHOCTH.  3aJaHUE  IIOCJIEI0BATEIBHOCTU
peKyppeHTHOH (hopMyToi u popMyIIoi N-TO YIeHa.

Apudmernueckas u TeoMeTpuueckas mnporpeccun. DopMynbl N-TO  djeHa
apu(pMETUIECKON U TEOMETPUIECKOUN MPOTPECCUI, CyMMBI MTEPBLIX N WICHOB.

N3o00paxxeHune 4ieHOB apu(pMETUYECKOH U FeOMETPUUYECKON MPOrpecCcuil TOUKaMu
Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEWHBIN M SKCIHOHEHIMAIbHBIM pocT. CloXKHbIE
IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOI'PAMMbBbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS IMPOrPaMMbl Y4eOHOTO Kypca «Airebpay
XapaKTePU3YIOTCS:

1) maTpHoTHYECKOE BOCIIMTAHHE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY W HACTOSIIEMY POCCHHUCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIICHHEM K JOCTHIKCHHSAM POCCHHCKMX MaTEMaTHKOB M POCCHICKOM
MaTeMaTHYeCKOM IIKOJbI, K HCIOJb30BAHUIO ITUX IOCTHXKCHHN B JPYrUX HayKax H
MPUKITAIHBIX chepax;

2) rpasKIaHCKOe H IYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHCHHIO O0S3aHHOCTEH IpaXkIaHWHA M Pean3alliy €ro Mpas,
MpEICTaBICHHEM O MAaTEMAaTHYECKHX OCHOBAaxX (YHKIIHOHHPOBAHUS  Pa3IMIHBIX
CTPYKTYP, SIBJICHHA, IPOIEIYP IPasKIaHCKOro 00IIecTBa (HapuMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKICHHIO O3THYECKHX TPOOJIEM, CBS3aHHBIX C IMPAKTHYCCKHM
NPUMEHEHHEM JIOCTH)KEHHIM HAyKH, OCO3HAHMEM BaKHOCTH MOPaJbHO-ITHUCCKHX
MPUHIIAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW Ha AKTHBHOC YyYacTHE€ B pEIICHWHA MPAKTHYECKUX  3a]1ad
MaTeMaTHYeCKOM  HANpPaBIEHHOCTH, OCO3HAHHEM  BAXXHOCTH  MATEMATHUYECKOIO
0o0pa3oBaHWsl Ha MPOTSHKCHUH BCEH KM3HM JUIS YCIEHMIHON mpodecCHOHATBHOM
JEATEIIbHOCTH M Pa3BHUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOODOM U
IOCTPOEHUEM HWHIMBUAYAIbHON TPaeKTOpHMH OOpa3oBaHMs W JKU3HEHHBIX IIJIAHOB C
Y4ETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M OJCTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKHX OOBEKTOB, 3aJad, pEUIEHU#, pacCyKIEHUH, YMEHHIO BHIEThH
MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpHMEHTALIUEH B JIEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YelOBEKa, IPHPOALI M  OOIIECTBa,
NOHUMaHUEM MATEMATHYECKON HAayKHM Kak c(epbl YeIOBEYECKOM JeSTENLHOCTH, dTallOB
€€ pasBUTUS M 3HAYMMOCTH JUIs DAa3BUTUS LMBUIIM3ALMM, OBJIAJCHHEM S3BIKOM
MaTeMaTUKd W MaTEMaTHYECKOM KyIbTYpOM Kak CpPEICTBOM IIO3HAHMS  MHpA,
OBJIaJICHUEM MPOCTEUIIMMU HaBBIKAMU MCCIIEA0BATENBCKOM JEATENLHOCTH,

6) pusuueckoe BocnuTanue, (OPMHPOBAHHE KYJILTYPbl 310POBbS H
IMOIMOHATBLHOTO GJIATONIOTY YHSI:

TOTOBHOCTBIO NMPUMEHATh MAaTEMAaTHUCCKHE 3HAHHUS B MHTEPECAX CBOETO 3I0POBBS,
BEJICHHs 3J0pOBOr0 00pa3a »XM3HH (3J0POBOE IMUTaHWE, COATAaHCHPOBAHHBIA PEKUM
3aHATHH M OT/IbIXA, PEryJIsApHas (pHU3UUeCcKast aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA
pedaekcun, NMPHU3HAHWEM CBOErO IpaBa Ha OIMMOKY M TaKOTO JKE IpaBa JPyroro
yeJI0BEKa,;

7) IKOJIOTHYECKO€e BOCIIUTAHUE:

OpHMEHTAllMEH Ha NPUMEHEHHE MAaTEMAaTHYECKMX 3HAHWM JUIA PEIIEHHs 3a1ad B
00JIACTH COXPAHHOCTH OKPY’KalOIIeH Cpeibl, IUIAHMPOBAHKS ITOCTYIIKOB M OIIEHKH HX



BO3MOXKHBIX TIOCJIEJICTBUM JUIsl OKPYXKAIOIIEH Cpeibl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa 3KOJOTHYECKHUX MPoOieM U MyTel UX pelIeHHUs;

8) amanranus K H3MEHSIOLIIUMCS YCJIOBUSIM COI[HATBLHOIM U MPUPOIHOIi Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSX HEONPENEIIEHHOCTH, MOBBIIIECHUIO YPOBHSA
CBOEH KOMIIETEHTHOCTH Yepe3 IMPAKTUYECKYH0 IEATEIIBHOCTb, B TOM YHCIIE YMEHHUE
YUUTBCS y JOPYTHX JIIOJEH, IpUOOpeTaTh B COBMECTHOM /EATEIbHOCTU HOBBIE 3HAHUA,
HAaBBIKU ¥ KOMIIETCHIIMU U3 OIBITA IPYIUX;

HEO0OXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4ucie (POPMYIUPOBATH
U7ieH, MOHATHS, TUTIOTE3bl 00 00BEKTax U SIBJICHUAX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JePUIUTH COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYalHI0, BOCIPUHUMATH CTPECCOBYIO
CUTYALIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMEDP, KOPPEKTHPOBATH IPUHUMAEMbIE PEILICHUS
U AecTBUs, GOPMYIUPOBATH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

ba3zoBble j1ornyeckue qeicTBus:

e BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUN MEXIY MOHATUSIMHU, (OPMYJIUPOBATH ONPEACICHUS TOHSATUH,
YCTAaHaBJIMBATh CYIICCTBCHHBIM TMpHU3HAK KJIacCU(PUKAIMK, OCHOBaHUA  JJIS
000011IeHNs 1 CPAaBHEHMUSI, KPUTEPUU TTPOBOJIMMOTO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MIPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIaTeIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHbIE;

e BBISBIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUHS B
dakTax, aHHBIX, HAONIOACHUSX W YTBEPXKICHUSX, TMpeayiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U TPOTUBOPEUHNIA;

e JI€JIaTh BBIBOJBI C UCMOJIb30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX U WHIYKTUBHBIX
YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JIOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (OpsiMble U OT
MPOTUBHOI0),  NPOBOJUTH  CAMOCTOSTEIIBHO  HECIOXXHBIE  JOKa3aTeIhCTBA
MaTteMaTH4eckuX (HakTOB, BBICTpAMBaTh apPryMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

o BbIOMpaTh croco0 pemnieHUs: y4eOHOM 3ajaud (CpaBHHUBATh HECKOJBKO BapHAHTOB
perieHus1, BEIONpaTh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX
KPUTEPUEB).

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BAaTh  BOIPOCHI KaK  HCCIENOBATEIbCKUNA  HMHCTPYMEHT  IO3HAHUS,
dbopmMynrpoBaTh BOIIPOCHI, bukcupyromnme MPOTUBOPEUHE, npodiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBAaTh HCKOMOE H JIaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHUE;

e TMPOBOJUTH MO CAMOCTOSATENIBHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIM 3KCIEPUMEHT,
HEOOJIBIIIOE HKCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOiA;



CaMOCTOATENIbHO  (hopMynupoBaTh 000OLIEHUST W BBIBOABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, UCCIIE0BAaHUS, OIICHUBATh JOCTOBEPHOCTD MOTYYECHHBIX
pE3yNbTaTOB, BHIBOJAOB U 0000IIECHHI];

MPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTHE  TMpollecca, a TakkKe  BbBIIBUIaTh
MIPEIMOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHSX.

Pabora c undgopmanme:

BBISIBIISITh HEJJOCTATOYHOCTh U M30BITOYHOCTH MH(GOPMAIINH, TaHHBIX, HEOOXOIUMBIX
JUIS pEeLIEHUs 3a/1a4K;

BBIOMpAThH, aHAM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPHPETUPOBATH MH(DOpMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (opMy TMpeAcTaBieHUs HHPOpMAlMM U WUIIOCTPUPOBATH pEIIaeMbie
3a/lauy CXeMaMH, TuarpaMMaMu, HHOUM rpa@uKoil 1 nX KOMOMHAIMSIMU,

OLICHMBATh HAAEKHOCTh MHPOPMAIIHH 110 KPUTEPHUSAM, MPEITI0KEHHBIM YUUTETIEM HIIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHnKkaTHBHBbIE YHUBepPCcAJIbHbIE yUeOHbIe 1eiicTBUS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U IEJISIMU
oOllleHus, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX U
NUCBMEHHBIX ~ TEKCTaX, [aBaTh TMOACHEHHs 10 XOJy PpeIIeHHus  3ajJayd,
KOMMEHTHUPOBATh MOJYUYECHHBIN PE3yJIbTaT;

B XOJe¢ OOCYXIEHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKTAaeMOW TEMBI,
mpoOJIeMBI, pelIaeMoi 3a/1a4uu, BEICKA3bIBATh UJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXICHHS C CYXACHUSIMH JPYyTrAX YYaCTHUKOB JIHAJIOTA,
oOHapyXHBaTh pa3IWYUE M CXOACTBO TMO3WIMH, B KOPPEeKTHOH  ¢opme
(GbopMyTupOBaTH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPENICTaBIATh Pe3yIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIET0BaHMUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIJICHHUS C YYETOM 3ajad MPE3CHTAIUU U
0COOEHHOCTEH ayIUuTOpHUU;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIMBUIYAJTbHONW pabOThI
IIPY pElICHUN Y4eOHBIX MaTEMaTUYECKUX 3a]1aY;

OpUHUMATh IIeJIb  COBMECTHOM  JIEATETbHOCTH, IUJIAHUPOBATh  OpPTaHU3AIHIO
COBMECTHOM paboOThl, pacmpenensiTb BUIbI pabOT, JOroBapuBaThCS, OOCYKIATh
IIPOIIECC U pe3ynbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TIpyMNIoOBbIX (opmax paldoTel (0OCYkJeHUA, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMbI U JIPYTHE), BBIOIHATH CBOIO YacTh PabOTHl M KOOPJIWHUPOBATH
CBOM JICHCTBHS C IPYTUMHU YICHAMU KOMaH/Ibl, OI[EHUBATh Ka4eCTBO CBOETO BKJIAJa B
oOmui  MPOAYKT IO  KpUTEpUsM,  CHOPMYIUPOBAHHBIM YYaCTHHKaAMU
B3aUMOJIEUCTBHUSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH, aJTOPUTM pElIeHHs 3ajayu (MM €ro 4acth),
BBIOMpATh CMOCO0 pemieHus ¢ Y4YETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C yU4ETOM
HOBOU HH(pOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIM HHTEJLICKT:

BIaaCTh cnocodoamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA ITPpoHecCa U pE3ylibTaTa PCIICHHA
MaTEMaTHYECKOMN 3a1a4H,



o IPEIBUJIETh TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIECHUM 3a]1a4l, BHOCUTD
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJCHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

e OLEHUBATh COOTBETCTBHUE pe3yibTaTa JEATEIIbHOCTH IOCTABICHHOW LEIW U
YCIIOBHSIM, OOBACHITh MPUYHMHBI TOCTHXKEHHUSI WM HEIOCTHXKEHMS LEIU, HAXOJIUTh
OLINOKY, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 kjacce oOydarOIIMCs MOMYyUUT CIACAYIOIINE MPEIMETHBIC
pe3yNbTaThI:

Yucaa v BbIYUCICHUS

BolinonHsTh, coueTast yCTHbIE U TUCbMEHHBIE MPUEMBI, apu(METUUECKUE TEUCTBUS
C pallMOHAJIBLHBIMH YHCIIAMHU.

Haxonuth 3Ha4eHUs] YUCIOBBIX BBIPAKEHUMU, PUMEHATh Pa3HOOOPa3HbIE CIOCOOBI
U IPUEMBI BBIYUCIICHUSI 3HAYCHUHN APOOHBIX BBIPAKEHUHN, CoJiep KallinX OOBIKHOBEHHbBIE U
JIECSATUYHBIC IPOOH.

[lepexomuts OT oOnHON (opMBI 3amuicu Yucen K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO JPOOB).

CpaBHHBATh M YIIOPSI0YMBATH PAIMOHAIBHBIC YHCIIA.

OKpyrisaTh yucia.

BBITTONMHATE TIPUKHIKY M OIEHKY pe3yJjbTaTa BBIYUCICHHUH, OICHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUN. BBIMOMHATE ACHCTBUSA CO CTENECHSIMH C HATypPaJbHBIMU
MTOKAa3aTeIIIMH.

[IpuMeHATh TPU3HAKK JETUMOCTH, Pa3IOKCHHE HAa MHOXKHUTEIM HaTypalbHbIX
YHUCEel.

PemmaTe mpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBSI3AHHBIC C OTHOIIICHUEM BEJUYHH,
POIMOPIIMOHATILHOCTRIO  BEJIMYWH, TPOLIEHTaMHM, WHTEPIPETHUPOBATH  PE3YIbTaThl
pelieHus 3aa4y ¢ yuéToM OTpaHWYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
00OBEKTOB.

AJire0OpanvecKue BbIPaKeHUsI

Hcnonb3oBaTh anreOpanveckyrd TEPMHUHOJIOTHIO U CHMBOJIUKY, MPUMEHSITh €€ B
IpoLEecCe OCBOCHUs YYEOHOro MaTepuaia.

Haxomuth 3HaueHUsT OYKBEHHBIX BBIPOKCHHH TIPH  3aJ@aHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrImmonHATE MpeoOpa3oBaHUs IEIOTO BHIPAKCHWS B MHOTOWICH IPUBEICHUEM
MOJIOOHBIX CJIATa€MBbIX, PACKPBITHEM CKOOOK.

BrInoHAT, YMHOKEHHE OJHOYJICHA HA MHOTOYJIEH U MHOTOWICHA Ha MHOTOWICH,
MPUMEHSATH (POPMYJITBI KBaJIpaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcymiecTBIATh Pa3ioKEHHUE MHOTOUJICHOB HA MHOXHUTEH C TTOMOIIBIO BEIHECCHUS
3a CKOOKM OOIIEro MHOXHTENA, TPYNIUPOBKH ClaraeMbIX, MPUMEHEHHs (popmyn
COKpAILIEHHOIO YMHOXXEHUS.

[IpumeHsaTh TpeoOpa3oBaHUsT MHOTOYJICHOB JUIsl PEIICHHs] PAa3jIMYHBIX 3a/ad W3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEATbHON MTPAKTHUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajdbHBIMM  IOKa3aTeJsIMH IS
nmpeoOpa30BaHUs BBIPAKECHUH.



YpaBHeHMs M HEPaBEeHCTBA

Pemars nuHelHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSIA NPAaBUIa MIEPExXoaa
OT HMCXOJHOTO YpPAaBHEHMS K PAaBHOCHIBHOMY eMy. lIpoBepsaTs, fABiIA€TCA 1M YHCIIO
KOPHEM YpPaBHEHUS.

[IpumensTh rpaduueckue METOJbl NPU PEUICHUM JUHEHHBIX YpaBHEHMH U UX
CUCTEM.

[TonGupath npuMepsl Nap YUCeN, SBISIOMINXCS PELICHUEM JIMHEHHOTO YPaBHEHUS €
IBYMS IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C JIByMs
MIEPEMEHHBIMHU, MOJIb3YSACh IPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM YUCIIE
rpaduyecku.

CocTaBisATh M pellaTh JUHEWHOE YpPaBHEHUE WJIM CUCTEMY JIMHEHHBIX YypaBHEHUUN
[0 YCIIOBHIO 3aJla4yd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1ayu
ITOJYYEHHBIA PE3yJIbTarT.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIME 3aJIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATH YHCIIOBBIE NPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtMeuars B KOOPAMHATHOW INIOCKOCTH TOYKH I10 33JaHHBIM KOOPAUHATaM, CTPOUTH
rpaduku TMHEHHBIX QyHKUUA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnucelBaTh C MOMOIIBI0 (QYHKIUN HU3BECTHBIE 3aBUCUMOCTU MEX]y BEIUYMHAMU:
CKOpPOCTb, BpEMs, PAcCTOSHHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTh 3HaueHue pyHKIMU N0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii CcHocod TPEACTABICHHUS W aHamu3a WHGOpMAINH,
U3BJIEKaTh M HHTEPIPETHPOBATh MH(OpPMALNIO M3 TpadUKOB PEATBHBIX IMPOLECCOB U
3aBUCUMOCTEM.

K koHIiy 0o0yueHus B 8 kyacce oOydaroIMiicss MOJYyYUT CIAEAYIOIINE MPEIMETHBIE
pe3yNbTaThI:

Yucia v BbIYUCICHUS

Hcnonb30BaTh HauajdbHbIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTENIbHBIX YHUCEIN
JUISl CpPAaBHEHMsI, OKPYIJEHUS W BBIYUCICHUN, W300pa)kaTh JEHCTBUTEIbHBIC 4YHUCIA
TOYKaMHU Ha KOOPAUHATHOM IIPSAMOM.

[IpumeHsaTh TMOHATHE ApPUPMETHUECKOTO KBAaJPAaTHOTO KOPHS,  HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJb3ysl MpPH HEOOXOJUMOCTH KaIbKYJSATOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKECHUN, COAEpIKAIMX KBAJpaTHbIE KOPHH, HMCIIOJb3ys CBOMCTBA
KOpHEM.

Hcnonb30Bath 3aMCcH OOJIBIINX U MAJIBIX YUCEN C TMOMOUIBIO JECATUYHBIX ApoOei
u crenenelt yncina 10.

AJire0OpanvecKue BbIPaKeHUs

[IpyMeHsTh MOHSTHE CTETIEHU C LIEJIbIM MOKa3aTesIeM, BBIIOJIHATh IPeoOpa3oBaHus
BBIPAKEHUN, COAECPHKALIMX CTENEHU C LEIBIM IT0KA3aTEIEM.

BBINONHATE TOXIIECTBEHHBIE NPEOOpPA30BAaHUS PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWICHAMH U aNreOpanyecKuMu APOOSIMHU.



PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensTe mpeoOpa3oBaHUs BBIPAXKEHUW ISl PELICHUS] PA3JIMYHBIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlare JMHENHBIE, KBaJpaTHbIE YpPaBHEHUS M PAlUHUOHAJIbHBIE YpPABHEHHS,
CBOJISILIAECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

[IpoBOOUTH MpOCTEHIINE HUCCIENOBAHUS YPABHEHU M CHUCTEM YpPABHEHHI, B TOM
Yyyclie C MPUMEHEHHEM TIpaHUuecKux NpeacTaBlieHuid (yCTaHaBIMBaTb, WUMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauTh OT clloBECHON (POPMYIHUPOBKU 3a/1auM K €€ airedpandyeckol MOJIETH ¢
MOMOIIBIO COCTABJICHHUSI YPABHEHHUS WJIM CHCTEMbl YpPaBHEHHUH, WUHTEPHPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4 MMOJTYYEHHBIN pe3yJIbTar.

[IprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHHS, OLIEHKH, pPEIIaTh
JUHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CHCTEMBI, JaBaTh rpadUyecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[TonumaTe ¥ UCHONB30BaTh (YHKIIMOHAJIBHBIE TOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHHUA), OINPEAENATh 3HAYeHHE (YHKIMM [0 3HAYECHUIO
apryMeHTa, ONpeesITh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku djeMeHTapHBIX PYHKIUI BUA:

y =k/x,y =x2,y=x3,y = [X|, y = VX, OUCHIBATh CBOMCTBA YHUCIOBOU (PYHKIIUHU T10
e€ rpaduxy.

K koH1y 00yueHus B 9 kiacce oOydarOIMiCS MOMYyUUT CIAEAYIOIINE MPEIMETHBIE
pEe3yJIbTaTHhI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATH U yIIOPSAOYNBATH PALIMOHAIBHBIE U NPPALMOHATIBHBIE YU CIIA.

BoinonuaTe apudMeTnyeckue ACHCTBUS C PALMOHAIBHBIMU YHUCJIAMH, COYETas
YCTHBIE W THUCHMEHHBIC TPUEMBI, BBITIOJHATh BBIYUCICHUS C HPPALUOHATBHBIMU
YU CJIAMU.

HaxomuTe 3HaueHus creneHed C LEIbIMM ITOKA3aTENIMM M KOPHEW, BBIYHCIISTH
3HAYEHMS YUCIIOBBIX BHIPAKCHUM.

OKpyriiATh  N€UCTBUTEIBHBIE  YHWCIIA, BBINOJHATH MOPUKUAKY  pe3yjbTara
BBIUNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nvHelHBbIE W KBaApaTHbIE YPAaBHEHHWS, YPAaBHEHUsI, CBOISIIMECS K HUM,
MpocCTelIme ApOOHO-pAIMOHAIBHBIC YPABHEHUSI.

PemaTte cuctembl NByX JIMHEHMHBIX YPABHEHUN C IBYMs NEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHECHUE HE SIBIISCTCS JIMHEUHBIM.

Pematp TekcToBbIe 3aaun anreOpanvdeckuM CIIOCOOOM C IOMOIIBIO COCTABICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C ABYMsI IIEPEMEHHBIMM.

IIpoBoauTe mpocrenmme UCCICA0BAHUS YPABHEHUN U CUCTEM YpPaBHEHUMH, B TOM
yyclie C TNPUMEHEHHEM TIpauuecKux MpeAcTaBieHui (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITpoUee).

PemaTe nuHeliHbIe HEPABEHCTBA, KBAJAPAaTHbIE HEPABEHCTBA, M300paKaTh peLICHUE
HEPABEHCTB HA YUCJIOBOU MPSIMOM, 3alMChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.



Pemlate cucrembl JTMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOUYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPaBEHCTB Ha YHCIOBOMN
MIPSIMO#A, 3aITMCHIBATh PEIIEHHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPH PELIEHUH PA3JIMYHBIX 33a4.

DOyHKUUHA
Pacno3naBath  QyHKIMM H3y4YeHHBIX BHUJ0B. [loka3piBaTh CXEMaTHYECKU
pacmoJIoKeHUE Ha KOOpJIMHATHOM IUIOCKOCTH rpauKoB byHKIMH

Buma: Yy =k, y = kx + b,y = ki, y =ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B
3aBHCHUMOCTH OT 3HaU€HUH KOA((UIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIIUH.

Ctpouth U wu300paxaTb CXEMaTH4YEeCKH TpaduKkd KBAJAPATHYHBIX (DYHKIUH,
OTHCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacrio3naBaTe KBaJpaTHuHyl0 (QYHKIHIO 10 (opmyrne, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX (GYHKIUI U3 peanbHON XKU3HHU, PU3UKU, TEOMETPUU.

YucaoBble M0C/I€10BaTeIbHOCTH U POTPecCHn

Pacnio3HaBaTh apuU(pMETHUECKYI0O U TE€OMETPUYECKYIO MPOrPECCHUH IPHU Pa3HbIX
croco0ax 3aJaHusl.

BbINOMHATE BBIYMCIIEHUS C MCIIOIb30BaHUEM (OPMYJI N-TO YjeHa apu(pMeTUIecKout
Y TEOMETPUYECKON ITPOTPECCHM, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemarp 3amaun, CBA3aHHBIE C YHUCIOBBIMU IOCJEAOBATEIBHOCTSAMHU, B TOM YHCIE
3aJ1a4M U3 PeaIbHOM KHU3HU (C UCIOIb30BAaHUEM KAJIbKYJISATOPA, LU(POBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumeHoBaHue pa3aenoB v TEM IPOrpaMMbl KonuuectBo yacos DnekTpoHHbIE (LUPPOBBIC) 00pa30BaTEIBLHBIC PECYPCHI
n/m Bcero KoHnTponbHbIie
paboThI
1 | Yucna u BeluKciacHHs. PalioHanbHbIC YUCia 25 1 bubmumoreka [1OK https://m.edsoo.ru/7f415b90
2 | Anredpanveckue BhIpaKCHHS 27 1 bubnunoreka L{OK https://m.edsoo.ru/7f415b90
3 | YpaBHeHHs U HEPABCHCTBA 20 1 bubmmoreka [1OK https://m.edsoo.ru/7f415b90
4 | KoopauHatel u rpaduku. OyHKIUH 24 1 bubnuoreka L{OK https://m.edsoo.ru/7f415b90
5 | [loBropenue u 0600IICHHE 6 1 bubaunorexa ITOK https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O 102 5
[TPOI'PAMME
YMK
8 KJIIACC
Ne HaumeHnoBanue pa3fenoB 1 TeM POTrpamMMBbl KonnuecTtBo yacos OnekTpoHHbIe (I POBbIE) 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero Kontposnbhbie
paboThI
1 | Yucna u Beraucnenus. KBagpaTaeie KopHH 14 bubmuoreka I{OK https://m.edsoo.ru/7f417af8
2 | Yncna u Berunciienus. CTeneHs ¢ [eabIM [MOKa3aTelIeM 7 bub6nuoreka ITOK https://m.edsoo.ru/7f417af8
3 | AnreOpanveckue BelpaxkeHus. KBaapaTHbI TpEXUIeH 6 1 bubmuorexa I{OK https://m.edsoo.ru/7f417af8
4 | Anrebpanueckue BhIpaxeHus. Anredpanydeckas 1poob 15 1 bubnmnoreka L{OK https://m.edsoo.ru/7f417af8
5 | YpaBHeHus u HepaBeHCTBA. KBampaTHbIe ypaBHEHUS 15 1 bubnuorexa [{OK https://m.edsoo.ru/7f417af8
6 | YpaBHeHus u HepaBeHCTBa. CHCTEMbI ypaBHEHHIA 13 bubnmnoreka L{OK https://m.edsoo.ru/7f417af8
7 | YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 bubnmnoreka L{OK https://m.edsoo.ru/7f417af8
8 | ®ynkiuu. OCHOBHBIE TOHATHS 5 bubnunoreka IIOK https://m.edsoo.ru/7f417af8
9 | ©Oyuxiun. Yucnosble QyHKIUH 9 bubnmnoreka L{OK https://m.edsoo.ru/7f417af8
10 | IloBTOpeHue u 0600IIeHNE 6 1 bubnunoreka IOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5

ITPOTPAMME

YMK
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9 KJIACC

Ne HaumeHnoBaHMe pa3/e/ioB U TEM IPOTPAMMBI KonmgectBo yacos DnekrponHbie (MU(POBbIE) 00pa30BaTEIBHbBIE PECYPCHI
/1 Bcero KonTtposbHbie
paboThI
1 | Yucna u Beruucienus. JlelicTBUTEIbHBIC YHCIA 9 bubnmorexa IIOK https://m.edsoo.ru/7f419d08
2 | YpaBHCHHS U HEPABCHCTBA. Y PaBHEHUS C OJTHOM 14 1 bu6nuoreka [1OK https://m.edsoo.ru/7f419d08
epeMEHHOMN
3 | YpaBHenus u HepaBeHCTBA. CHCTEMbI YpaBHECHUI 14 1 bubnunorexa LIOK https://m.edsoo.ru/7f419d08
4 | YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubmuoreka [1OK https://m.edsoo.ru/7f419d08
5 | Oynkun 16 1 bubnuorexa LIOK https://m.edsoo.ru/7f419d08
6 | UnucnoBble HOCIEI0BATEILHOCTH 15 1 bubnunoreka I{OK https://m.edsoo.ru/7f419d08
7 | IloBTOopenue, 00001IeHNE, CUCTEMATHU3aIMs 3HAHUT 18 1 bubnunoreka I{OK https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO HACOB I1O 102 6

[TPOT'PAMME

YMK
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