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MNOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma mo anrebpe st 00yJaronuxcsi ¢ 3aJep>KKOM TICUXHYECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS TOATOTOBIEHA HA OCHOBE
®enepanbHoro 3akoHa PO ot 29.12.2012 roma Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepanumn», npukaza Munucrepcrsa oopazoBanust 1 Hayku PO ot 17.12.2010 r. Ne 1897 «O6
YTBEP)KICHUH W BBEJICHUH ACHCTBUE (heepalbHOTO TOCYIapCTBEHHOTO 001e00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00IIeTro 00pa3oBaHus» (C M3MEHEHUSIMU U TOTOTHEHUIMH) (8-9 Kitacchl),
npukaza MuHuctepcTBa mpocBemeHnus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUH (peepaabHOTO TOCYAapCTBEHHOTO0 O0pa3oBaTENbHOTO CTaHIapTa OCHOBHOT'O
obmero oopazoBanus» (7 kiacc), [Ipukaza MunuctepcTBa npocsemenust PO ot 24 Hosops 2022
r. Ne 1025 “O0 yrBepkaeHHH (enepaabHON aganTUpOBAaHHONH 00pa30BaTENbHOM MPOrpaMMBbI
OCHOBHOTO 001ero oOpa3oBaHMsl MJisi OOYYArONIMXCS C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbs”; AJANTUPOBAaHHON OCHOBHOW 00pa30BaTENbHOM MPOTpaMMbl OCHOBHOTO OOIIETO
o0pa3zoBaHUsl OOYYAIONMIUXCS C 3aJEPKKON TMCUXUYECKOro pa3Butus, denepanbHON pabodeit
nporpaMMbl 1o ydyeOHOMY Tpeamery «MaremaTuka» 0a30BBIi  YpOBEHb, C YYETOM
pacmpelieieHHbIX M0 KJlaccaM TNpoBepsieMbIX TpeOOBaHMW K pe3yiabTaTaM OCBOCHHS
AanTUpOBaHHONW OCHOBHOW 00pPa30BaTENBHON MPOTPaMMBI OCHOBHOTO OOIIET0 00Opa3oBaHUs
oOyyaromuxcst ¢ 3aJIep>KKON MCUXUYECKOro pa3BuTusa. B paboueil mporpamme yuTeHBI HIIEU U
noJioskeHust KoHuenumu pa3BuTs MateMatudeckoro oopasoBanus B Poccuiickoit @enepanuu.

B «Meronuyeckux  peKOMEHIAIUSAX MO  BBEACHHUIO  (elepaibHbIX  OCHOBHBIX
o0mieo0pa3oBaTenbHBIX TporpaMm» (muckMo MunmctepcTBa mpocBemnieHust ot 03.03.2023 Ne
03-327) ykazaHo, uro «mpu mnepexone Ha DPOOIl He B mepBBIM TOM W3YYCHHS YIEOHOTO
MpeaMeTa Ha COOTBETCTBYIOIEM YPOBHE OOIIETO 00pa30BaHUs MPETyCMOTPEH OCOOBINA TOPSIOK
yueOHOro TUIaHupoBaHUs (mepexoAHblit mepuom)». C 1enpio o0ecrnedyeHus MOATOTOBKU
oOyvaronuxcst Kk ycnemHoi crnade ['BD mo maremaruke B 2025 romy, a Takke CHIDKCHHS
yueOHOU Harpy3ku 3THX oOydaromuxcs B 9-oM Kiacce, B 8§ Kjacce BBEJEH y4eOHBIN mpeaMer
«BepoATHOCTP ¥  CTAaTHCTHKa» B KOTOPBIA BKJIIOUYEHO BEPOSTHOCTHO-CTATUCTHUYECKOE
collep)KaHHe, MPEIYyCMOTPEHHOE TMPOrpaMMoOl B HACTOSIIMNA UM TMPEIIIECTBYIOUINI TOMbI
oOydeHus.

Anrebpa sBIsieTCd OAHMM M3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA OOECHedHBaeT
W3yYeHHE JPYTUX TUCIHIUINH, KaK €CTECTBEHHOHAyYHOTO, TaK M T'yMAaHUTAPHOTO IUKIIOB, €€
OCBOCHHME HEOOXOJUMO JJIsl MPOAOJKEHH 00pa30BaHUs U B MOBCEIHEBHOM Xu3HU. PazBurtue y
o0yJaromuxcs HAYYHBIX MIPEICTaBICHHUIA 0 MIPOMCXOXKICHUT
U CYLUIHOCTH anreOpandeckux aOcTpakuui, crnoco0e OTpakeHUs MaTeMaTHUeCKOW HayKou
SIBICHUA W TIPOIIECCOB B TPHUPOJE W OOIMIECTBE, POIH MATEeMaTHYECKOTO MOJCIHPOBAHUS B
HAay4YHOM TO3HAaHUM M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS U
Ka4yeCcTB MBIIUICHUS, HEOOXOIUMBIX ISl QJanTallid B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM oOecleyrBaeT pa3BUTHE YMEHHs HaOII0JaTh,
CpaBHHMBaTh, HAaXOJAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUUYHOCTH MBIIUICHUS, CIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOIBI, POPMYITUPOBATH YTBEPIKICHUSI.
OcBoenue Kypca anreOpsl o0ecreunBaeT pa3BUTHE JIOTHYECKOTI0 MBIIUICHUS 00y4YaloIuXCsl: OHU
UCHOJB3YIOT JEAYKTUBHBIE M WHIYKTUBHBIE DPACCYXIEHUS, 0000LICHHE U KOHKPETHU3ALHIO,
aOctparupoBanue © aHajoruto. OOydeHue anrebpe mpearnosaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITEJIbHOW JAESTEIbHOCTH OOYYaroIIUXCs, MOITOMY CaMOCTOSTEIbHOE peIleHUE 3a/adu
€CTECTBEHHBIM 00Pa30M SBIISETCS peau3alueil 1e1TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B cTpykType mporpaMMmel yueOHOTO Kypca «Anredpay OCHOBHOW IMIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEP)KATENIbHO-METOANYECKHE JIMHUU: «Hucna ¥ BbIUUCICHUSY; «Anredpandeckue
BBIpOXKEHUS»; «YpaBHEHUs U HepaBeHCTBa»; «DyHkimm». Kaxnmas M3 3TUX copeprkaTesbHO-
METOJIMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET M3y4eHUs Kypca, €CTeCTBEHHBIM
00pa3oM MeperuieTasich ¥ B3auMOJCHCTBYS C APYIrMMHU €ro JUHUAMU. B Xone m3yueHus Kypca
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00y4aroIUMCs TPUXOAUTCS JJOTUIECKH PACCYXKAATh, UCIIONB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsI3M ¢ ATHM 1enecooOpa3Ho BKIIOYUTH B MPOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOLINE BCE OCHOBHBIC Pa3/eibl MATEMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIME
OBJIAJICHUIO 00YYalOIIMMUCS OCHOB YHMBEPCAJIbHOTO MaTEeMAaTUYECKOTO sI3bIKa. TakuM oOpaszoM,
MOXXHO YTBEpXkIaTh, YTO COIEPKATEIBHON M CTPYKTYpPHOH OCOOCHHOCTBIO Kypca «Amnrebdpay
SBJISICTCS] €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TUHUM «HUuUCIa U BBIYUCICHUS» CIIYKUT OCHOBOM JJIsl 1aJIbHEUILEro U3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET pPa3BUTHIO Yy OOydYalolmuXcs JIOTUYECKOTO  MBIILICHUS,
(hOpMUPOBAHHUIO YMEHHSI TOJIB30BATHCS AITOPUTMAMH, a TaKXKE MPUOOPETCHUIO MPAKTHUSCKHUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOH >XKM3HU. PazBUTHE MOHSTHS O YKCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PANUOHAIBHBIMU U HPPAIMOHATBHBIMU YUCIaMH, (HOPMUPOBAHHUEM
MPEACTABICHUHN O JEUCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOCHMS YUCIOBOW JIMHUHM OTHECEHO K
CTapiieMy 3BeHy 00IIero o0pa3oBaHusl.

Conepxanue JAByX aireOpanyeckux JUHUNH — «AnreOpandeckue BBIPAXKCHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHHMIO Yy  OOyJaromuxcs
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO /i pelIeHUs 3ajad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. B OCHOBHOW mIkoiie y4eOHBIM MaTepuai
TPYNNHUPYETCS BOKPYr PpalMOHAIBHBIX BbIpaXeHHH. Anredpa IeMOHCTpUPYET 3HAUYCHUE
MaTEeMaTUKU KaK SI3bIKa JUISl MOCTPOEHUs] MaTEMaTHMYECKHUX MOJIENEH, OMMCAHMs MPOLIECCOB U
SIBIICHUN peanbHOro mMupa. B 3amaum oOydeHus anredpe BXOAST TakkKe JalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOIMMOTo, B YaCTHOCTH, JMJIS OCBOGHHS Kypca
nHOpPMATUKH, W OBJAJIEHWE HaBbIKAMHU JEIYKTUBHBIX paccyxiaenuil. IIpeoOpa3oBanue
CUMBOJIBHBIX (OpPM BHOCUT CBOM crenupuyeckuil BKJIaJ B pPa3BUTHE BOOOpa)KeHUS,
CIIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPYECTBY.

Coneprxanne QyHKIIMOHATBLHO-TpapUUECKON JTMHUN HALIETICHO Ha TIOTYYEeHUE ITKOJIbHUKAMHU
3HaHMN O QYHKIMIX KaK Ba)KHEHIIEeH MaTeMaTU4ecKO MOJENH JUIsl OMMCAHUS U UCCIEeIOBAaHUS
pa3zHO-00pa3HbIX MPOLIECCOB M SBJICHUN B MpUpoJe M obiecTBe. M3ydeHue 3Toro marepuania
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS YMEHHS HCIONb30BaTh Pa3IUYHbIC BBIPA3UTEIILHBIC
CpeICTBa SI3bIKA MAaTEMAaTHKH — CIIOBECHBIC, CUMBOJIMYECKHE, TpadUuecKnue, BHOCHT BKJIal B
(hopMupoBaHHE MIPEICTABICHHUI O POJIM MATEMATHKHU B Pa3BUTHH IUBUIM3AIUU U KYJIbTYPHI.

[Iporpamma oTpakaer cojaepkaHue oOydeHus Kypca «Anredpa» ¢ ydeToM OCOOBIX
oOpa3oBaTesibHbIX nHoTpeOHOCTell oOywaromuxcs ¢ 3[IP. OBnanenue y4yeOHBIM KypcoMm
«Anrebpa» IpeICTaBIsIeT ONMPEISICHHYIO0 CI0KHOCTD it yuyamuxcs ¢ 3[1P. ¥V oOydarommxcs ¢
3[IP naunbonee BBIpa)KEHBI OTCTABAHUS B PA3BUTUU CIOBECHO-JIOTHMYECKHX (DOPM MBIILICHUS,
MOATOMY a0CTpaKTHBIC M OTBJICUCHHBIE KaTETOPUM MM TPYAHOIOCTYIHBI. B Toxe BpeMms mpu
CIEIMAILHOM OO0y4eHHH OOydYarommecs MOTYT BBINONHATH 3aJaHusi Mo airoputMmy. OHU
BOCIIPUUMYHUBEI K TTOMOIIM, MOTYT BBITIOJIHUTH TIEPEHOC HA aHAJOTUYHOE 3aJlaHWE YCBOSCHHOTO
crioco6a pemienus. CHUKEHHE Pa3BUTHUS MBICIIUTEIBHBIX OMEPAIHiA U 3aMEeJJICHHOE CTAHOBIICHUE
JIOTHYECKUX JEeUCTBUN MPHUBOIAT K HEAOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX Y4E€OHBIX
nectBuil. Y o0ydaromuxcs 3aTpyJHEHbl CUYETHBIC BBIYMCIICHUS, MPOM3BOJIMMBIE B yme. B
MMCbMEHHBIX BBIUMCIICHUSX OHU MOTYT IPOITyCKaTh OJIMH U3 IPOMEKYTOUHBIX 1maros. [Ipu padote
C YUCJIOBBIMU BBIPAKEHUSIMU, BBIYMCICHUEM HUX 3HAUYCHHUS] MOTYT HE YACpP>KUBATH MPaBUJIbHBIN
nopsiok nerictBuid. [lpu ynpomennn, npeoOpazoBanuu BeipakeHuid yudamuecs ¢ 3[1P ve moryr
CaMOCTOSITEJIbBHO ~MPUHSTH PEHIEHHWE O MOCIEAOBATEIbHOCTA  BBINOJHEHUS JCHCTBHUU.
KoHKpeTHOCTh MBILUIEHHS OCJIOKHSET YCBOCHHS HAaBbIKAa PELIEHUS YpaBHEHHI, HEPaBEHCTB,
CUCTEMBI ypaBHEHUH. 1M MaIoA0CTYITHO COBEPIIICHHE 0OPATUMBIX OTIEpaIlHii.

Huskuii  ypoBeHb pa3BUTHS JIOTHYECKHX ONEpaIrii, HeJI0CTaToYHas 000OIIEHHOCTD
MBIIUICHUS 3aTPYAHSIOT M3y4eHHe TeMbl «DyHKIUW»: TpH omnpeneleHu (¢(yHKIMOHATHLHOU
3aBUCHUMOCTH, TIpU OIMCAaHUU TIpaduyecKkoil CUTyaluu, MCHOJIb3Ys T'€OMETPHUUECKHIA,



anreOpandyeckuil, (yHKIMOHAIBHBIN s3bIKA. Hepenko ywammecs HE BHIAT Pa3HUIBI MEXIY
00J1acThIO onpeAeseHnst PyHKITUU U 001aCThIO 3HAYCHHM.

Pemenue 3amad compsiKeHO ¢ TPYAHOCTAMU O(OPMIICHUS KPATKOW 3amluCH, MPOBEIACHHS
aHaiM3a YCJOBMS 3ajjaud, BblAeNeHus cymectBeHHoro. OOyuvaromuecs ¢ 3IIP 3arpynusiorcs
cAenaTh YMO3aKIIOUYEHHE OT O0IIEro K YaCTHOMY, HEPEAKO BEIOUPAIOT HEpPAIIHOHATBHBIE CITOCOOBI
pPEeIICHMA, MHOI/Ia OrPpaHUYMBAIOTCA MAHUITYJIAOUAMU C YU CIIaMU.

To4YHOCTH 3aIOMUHAHMA M BOCHPOM3BEACHUS Y4eOHOTO MarepHajja CHIDKEHBI [0 MPUYMHE
c1a00CTH MHECTUYECKOW JeATETbHOCTH, CY)XeHHs oObema mamsatu. OOyvaronmumcs ¢ 3I1P
TpeOyeTcst OoJbIlle BpeMEHH Ha 3aKpeIUIeHHe MaTepuaia, akTyaln3alus 3HaHUH 10 orope Mpu
BOCIIPOM3BE/ICHUU.

Jns mpeojoneHus TPYAHOCTEH B M3ydyeHUHM Y4eOHOTO Kypca «Anredpa» HeoOXoauma
ajanrtanus o0beMa M XapakTepa y4eOHOro MaTepuaga K IO3HaBaTEJIbHBIM BO3MOXKHOCTSAM
yuamuxcs ¢ 3[IP. Cnemyer yueOHBI MaTepwan MNpPENOJHOCUTh HEOONBIIMMH TOPLUUSMHU,
YCIIOXKHSISI €r0 MOCTENEHHO, M3bICKUBAaTh CHOCOOBI aJaNTallud TPYAHBIX 3aJaHUH, HEKOTOpHIE
TEMBbl JaBaTh KAK O3HAKOMMTEIBHBIC; HCKIIOYATh OTACIbHBIE TPYIHBIE JOKAa3aTelbCTBA;
TEOPETUYECKUI MaTepua peKOMEHAYETCS U3ydaTh B MPOLECCE MPAKTUYECKON NEATEIBHOCTH 110
pemieHno 3anad. OpraHuyeckoe €IUHCTBO IPAKTUYECKOW U YMCTBEHHOW JE€ATEIbHOCTH
yyaluxcs Ha YypOKax airedpbl CHOCOOCTBYIOT MPOYHOMY U CO3HATEIIbHOMY YCBOEHHIO
0a3MCHBIX MAaTEMaTHUYECKUX 3HAHUHN U yMEHUIA.

Obweti yenvio 00ydeHUs JETEH C 3aJIEPKKON TICUXMUYECKOTO Pa3BUTHSA Kypcy «Anredpar
SBJIAETCA OBJAJCHHE OOy4alOUIMMHCS CHUCTEMOM MAaTeMaTHYeCKMX 3HAHUNM U YMEHMI,
HEOOXOMUMBIX [JIsi TPUMEHEHUS B TMPAKTUYECKOW MAESITeNbHOCTU, HW3YYEHHUS CMEXKHBIX
JVICIIATUTHAH, TIPOJIOJDKEHUST 00pa30BaHMs; HHTEIUICKTYaIbHOE pa3BUTHE, (POPMHUPOBAHNE KaYEeCTB
JUYHOCTH, HEOOXOJUMBIX YEJIOBEKY MJii MOJHOIIEHHON >XM3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTEMaTUYECKOM NEATEIbHOCTH: SICHOCTU W TOYHOCTHU MBICIH, KPUTHUYHOCTH
MBIIUICHHS, UHTYULUH, JIOTUYECKOTO MBIIUICHHUS, 3JIEMEHTOB alTOpPUTMUYECKON KYIbTYpHI,
MIPOCTPAHCTBEHHBIX TPEACTABICHUN, CHOCOOHOCTH K TIPEOJOJICHUIO TPYIHOCTEH; pa3BUTHE
BBICIIMX TICUXUYECKUX (YHKIUH, YMEHHE OPUEHTHPOBATHCS B 3aJaHUM, aHAIU3HPOBATH €rO,
00IyMbIBaTh U IJIAHUPOBATH MPECTOAILYIO 1€ATEIbHOCTb.

JlocTikeHHe ITHX LieJiei oOecrieunBaeTcs PeLIeHUEM CIeAYIOIUX 3a0ay.

— ¢opMupoBaTh y OOydYalOIIMXCS HABBIKM  y4eOHO-TIO3HABATEIBLHOW  JCSATEIHHOCTH:
IUTAaHUpOBaHHE palbOoThl, IMOMCK pAIMOHAIBHBIX ITyTe €€ BBIMOJIHEHHs, OCYIIECTBICHUS
CaMOKOHTPOJIS;

— cnocoOCTBOBAaTh HMHTEUIEKTYyaIbHOMY pPa3BUTHIO, (HOPMHUpPOBATH KauyecTBa, HEOOXOAMMBIE
YeJIOBEKY /ISl OJTHOLICHHOM KU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIE MATEMAaTHUECKOM
NESATENBHOCTH: SICHOCTU M TOYHOCTHU MBICIHM, UHTYMIIUH, NPOCTPAHCTBEHHBIX MPECTaBICHUM,
CHOCOOHOCTH K NMPEOA0JICHUIO TPYIHOCTEIH;

— (opmupoBaTh KIIOYEBbIE KOMIETCHIMHM Y4YallUXCAd B paMKax MpeAMETHOH obnactu
«MaTteMaTuKa;

— pa3BUBATh NOHATUIHOE MBIIUICHUS 00yJarOIINXCS;

— OCYILECTBIISAITh  KOPPEKLHMIO MO3HaBaTeNbHBIX IHpoueccoB obOyuatonmxcs ¢ 3IIP,
HE0OXOJIMMBIX JJI1 OCBOEHHUS TPOrPaMMHOr0 MaTepHualia o yueOHOMY MpeaMETY;

— TIpeaycMaTpuBaTh BO3MOXXKHOCTh KOMIIEHCAIIMM O00pa3oBaTENbHBIX AE(UIMTOB B OCBOCHHU
MPEAIIECTBYIONIETO MPOrpaMMHOr0 Martepuana y oOydaromuxcs ¢ 3IIP u HepocTtaTkoB B HX
MaTeMaTU4YE€CKOM pPa3BUTHUH;

— chopMHUpPOBATh YCTOWYMBBIN MHTEPEC YUALTUXCS K IPEAMETY;

— BBISIBIIATH U PAa3BUBATh MaTeMaTHYECKHE U TBOPUYECKHE CIOCOOHOCTH.

OcoOeHHOCTH  TcMXHWYeCKOro pa3Butusi oOydaromuxcsi ¢ 3[IP  oOycnoBiauBaroT
JIOTIOTHUTEJIbHBIE KOPPEKIIMOHHBIE 3a7jaul Y4eOHOro npeamera «Anredpa», HampaBleHHbIE Ha
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pa3BUTHE MBICIUTEIBHOH M pEYeBON JESATEIBHOCTH, CTUMYJIHMPOBAHHE TO3HABATEIBHOM
aKTUBHOCTH W CaMOCTOSITENIBHOCTH CYXKIEHHUH, CO3laHUe YCIOBHH ISl OCMBICICHHOTO
BBINIOJIHEHUST y4eOHOH paboThl, (popMupoBaHue yMeHHS pabOTaTh C TEKCTOM Yy4YeOHUKA H
CaMOCTOSITENIFHO TIOTIOJIHATh CBOM 3HAHHWSA, B TOM YHCJIE€ W3 HCTOYHHKOB BHEYPOYHOM
uHpOpMaIUH.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kitaccax mzydaercs yuyeOHbIH Kypc «Anredpay, KOTOpbIH
BKJIIOYAET CIEAYIOUIMEe OCHOBHBIC pa3zienbl coiepkaHus: «Uuciaa ¢ BBIYHUCICHUAY,
«AnredpandecKue BEIPAKCHUD, «Y paBHEHUS 1 HEPABEHCTBAY, «DYHKIIMN.

VY4eOHbIH MIaH Ha U3ydeHue anreOpbl B 7—8 Kilaccax OTBOJAUT HEe MeHee 3 yueOHbIX 4acoB B
HEJIeNI0 B TeUEHHE KaKAO0ro roja oOydeHus, B 9 kiacce He MeHee 4 4acoB B HEIENTIO, BCETO 3a
TpH rojia oOyueHus: — He MmeHee 340 yueOHbIX YacoB.

COJEPKAHUE YYEBHOT' O KYPCA (IIO TOZAM OBYYEHMUA)

7 KUIIACC

Yucna u évtuucnenusn

PanuonanbHble Yucjia

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OAHOM (GOPMBI 3anucH Apodeit K Apyroi.
[loHsiTHE pallMOHATBHOTO YHWCIIA, 3alUCh, CPABHEHHUE, YIOPSJAOYMBAHUE PAIMOHAIBHBIX YHCEL.
ApudpmeTrnueckue ACUCTBUS C palMOHAIBHBIMH YWCIaMu. PemieHuwe 3amad W3 peabHOU
NPAaKTHKU HA YacTH, Ha APOOU.

Crenenbp ¢ HaTypaJbHBIM IIOKa3aTeJEM: ONpEAEICHHE, NpPeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpE/IeTICHHUs, 3aICh OOIBIINX YHCE.

[IponeHThI, 3aMuch MPOIIEHTOB B BHJE APOOM M JAPOOH B BUJE MPOICHTOB. TpH OCHOBHBIE
3a/1a4d Ha MPOLICHTHI, PEILICHUE 3a/1a4 U3 PealbHOU MPAKTUKHU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHUCEI.

PeanpHble 3aBHCUMOCTH, B TOM YHUCIIE MpsiMasi U 00paTHasi IPOMOPIUOHATEHOCTH.

Anzebpauueckue eviparxcenus

[lepemenHble, YMCIOBOE 3HAUYEHHE BBIPAXKEHUA C NEepeMEHHOW. JlomycThmble 3HauYeHUs
nepemMeHHbIX. [IpencTapneHne 3aBUCHMOCTH MEXly BEIMYMHAMU B Buje popMyibl. Beruncnenus
1o popmynam.

[IpeoOpazoBanrne OyKBEHHBIX BBIPAKEHHM, TOXIECTBEHHO paBHbIC BBIPa)KEHUs, IpaBUiIa
npeoOpa3oBaHusl CyMM U MPOU3BEICHUH, NPaBUIa PACKPBITUSA CKOOOK M MPUBEACHUS MOTO0OHBIX
CllaraeMbiXx.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpnHowieHnbl 1 MHoOrowieHsl. CreneHb MHorowieHa. CiokeHue, BbIYUTaHHE, YMHOKEHHE
MHOrowieHOB. DOpMynbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMbl M KBaapaT Pa3HOCTH.
®opmysia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUTEIIH.

Ypasuenua

VYpaBHeHHe, KOPEHb ypaBHEHUS, MpaBuja MpeoOpa3oBaHUs YPAaBHEHMS, PaBHOCUIBLHOCTH
YpaBHEHUM.

JluHeitHoe ypaBHEHHWE C OJHOW NEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHHOTO YpaBHEHMS,
pelleHne JHMHEHWHBIX ypaBHEHMM. CocTaBieHHE YpaBHEHUN IO YCIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 337124 C [IOMOLIbIO YPABHEHMIA.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o z2pagux’. CucreMa IBYX JHHEHHBIX
ypaBHEHUN C JByMsl NEpEeMEHHbIMH. PelieHue cucteM ypaBHEHHH crOcOOOM MOJACTaHOBKH.
[IpumMeps! pemieHns: TEKCTOBBIX 3a7a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunata Touku Ha mnpsmoil. UucinoBele npoMexyTku. PaccrosHue Mexnay AByMs

1 3[[30]) " fajee KypCuBOM 0003HaYEHEI TEMBI, U3YYCHUC KOTOPBIX MPOBOAUTCA B OBHAKOMHUTEIILHOM ILUIAHE.
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TOYKaMU KOOPJAMHATHOU IIPSIMOM.

[pssmoyronpHast cuctema koopauHaT, och OX m QOy. AOcimicca W opAWHATa TOYKK Ha
KoOpAauHaTHON mmockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (GopMmyaamu. YUreHue rpapuxos
peaTbHBIX 3aBUCUMOCTEN.

[onsitue ¢pynxumu. I'paduk ¢pynkumu. CoiictBa dyHkumil. Jluneitnas ¢ynkuus, e€ rpaduxk.
I'paduk dynkiun y = KX + b. Ipaguueckoe pewenue nunetinvlx ypasnenutl u cucmem JTUHEUHbIX
VpasHeHull.

8 KUIACC

Yucna u éviuucnenusn

KBanpatueiii kopeHb u3 uucna. [lowamue 06 uppayuonanrbHom uucie. Jlecamuunvie
npubaudzCceHUus uppayuoHanvielx yucen. CBolicTBa apu(pMeTHYECKUX KBaAPAaTHBIX KOPHEH M uX
IPUMEHEHHE K TNPeoOpa30BaHMUIO YMCIIOBBIX BBIPAKEHHH M BBIYUCICHUSAM. /lelicmeumenbHbie
yucaa.

Crenens ¢ 1enbpIM IoKa3zarenaeM U e€ cBoiicTBa. CTaHgapTHas 3alluCh YHCTA.

Anzeopauueckue evipasrcenus

KBagpaTsslii TpEXUIECH; pa3I0KEHNUE KBAJAPATHOIO TPEXUICHA HA MHOKHUTEIIN.

Anrebpanueckas 1apoOb. OCHOBHOE CBOMCTBO anreOpawdeckoir apobu. CroxeHwue,
BBIYMTAHUE, YMHOKEHHE, JIeJICHNE ajredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U UX
npeoOpa3oBaHue.

Ypaenuenusn u nepasencmea

KBanparHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHEeHHS. 1eopema Buema. Pemenue
YpaBHEHUM, CBOIAIIMXCA K JMHEHHBIM W KBajgpaTHbIM. lIpocteiimme apoOHO-palioHalIbHbIE
YpaBHEHHS.

I'pauueckas unmepnpemayusi ypasHeHuu ¢ O08YMsA NEPEMEHHbIMU U CUCTEM JUHENHbIX
ypaeneHuul ¢ 08yms nepemeHHvimu. [IpuMepsl perieHHus CHCTeM HEIMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 33724 anreOpanyecKuM CIIoCOOOM.

YucnoBble HEpaBEeHCTBA W WX CBOMCTBA. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCHIIBHOCT HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM mnepeMeHHOM. Cucrembl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dynkuyuu

[onsitue pynkumuu. O6GnacTh onpeneneHus U MHOXKECTBO 3HaueHuM ¢QyHKiuM. CriocoObl
3aaHus QyHKIMH.

I'padux ¢Pynkuuu. Urenue cpoiictB ¢yHKuu mno e€ rpadukxy. Ilpumepst rpadukos
(GyHKIUH, OTpa)XKaloIUX peajbHbIe MPOLECCHI.

OYHKIMY, ONHUCHIBAIOIINE MPSAMYI0 U OOpAaTHYIO NpPONOPLUOHAJIBHBIE 3aBUCUMOCTH, HX
rpapuxu. Oynkmuu y = X%, y = x5, y = Vf_ , Y = k. Ipaguueckoe pewenue ypasnenuii u

. X
cucmem ypagHeHu.

9 KUIACC

Yucna u eévtuucnenusn

JleiicTBUTEIbHBIE YHCIA

PanmoHanbHbIe YUCHA, UPPAYUOHATbHBIE YUCIA, KOHEUHble U OeCcKOHeuHble OecsmuuHble
Opobu. MHooicecmso OelicmeumenbHulX Yucel, Oeucmeumenvhbvle YUucia Kak OecKoHeuHble
oecamuyHvle  O0poOu. B3aumHO  OOHO3HAYHOE  COOMBEMCMEUE  MeNCOY  MHONCECMBOM
OelicmeumenbHblX Yucesl U KOOPOUHAMHOU NPSMOILL.

Cpasnenue OelicmsumenbHuIX yucel, apugpmemuyeckue Oelucmeus ¢ O0eucmeumenbHblMu
YUCIaAMU.



HN3mepenus, npudJInKeHUus1, OHeHKH

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, IITUTEILHOCTD MTPOLIECCOB B OKPYKAIOLIEM MUPE.

[Ipubnmx€éHHoe 3HAYCHHE BEIUYMHBI, TOYHOCTh MNpHOMIKeHHs. OKpyrieHHe YHcel.
[Ipuknaka u oneHkKa pe3yabTaTOB BBIYUCICHUH.

Ypasnenus u nepasencmea

YpaBHeHHus ¢ OAHOM NepeMeHHOMI

JInneiiHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCA K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHM, CBOASIIMXCS K KBaJlpaTHbIM. bukBagpaTHOe
ypaBHeHue. [Ipumepul pewtenus ypasHeHui mpemvel U YemeEpmoul CmeneHetll pasnodceHuem Ha
MHOICUMENU.

Pemenne npoOGHO-pariOHAIBHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckKuM METOIOM.

CucremMsbl ypaBHeHUH

VYpaBHeHHE C JOBYMs TIEpeMEHHBIMH W ero rpaduk. PemieHwe cucteM IBYX JTHMHEHHBIX
YpaBHEHUH C JABYMs INEepeMEHHBbIMU. PelieHue cucteM ABYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpOM cremneHu. ['padudeckast UHTEpIpETAIUs CUCTEMbI YPaBHEHUN C
JBYMsI TIEPEMEHHBIMHU.

Pemenmne TeKCTOBBIX 3a/1a4 anreOpanyeckKuM CIIocoOOM.

HepaBencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOHM. PelieHne cucTeM JIMHEHHBIX
HEPaBEHCTB C OJHOW mepeMeHHOW. KBangpaTHeie HepaBeHCTBa. ['paduueckas WHTEpIIpeTaIIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

Dynkyuu

KBagpatnunast Qyukius, e€ rpadux u cpoiictBa. [lapabGoma, KOOpAMHATHI BEPIIMHBI
napaboJibl, OCh CHMMETPHUH MMapadoJIbl.

I'paduku pyHKIMiA: y = kx, y = kx + b, y = X4
y = Vf_,y = k ¥ UX CBOICTBA.

X

Yucnoevie nocnedosamenvHocmu

Omnpenenenne u cnoco0bl 3aJaHUA YMCJIOBBIX MOCIE10BaTEIbLHOCTEH

[loHsATHE YHMCIOBOM MOCIEIOBATENILHOCTH. 3aJaHHE IOCIEA0BATEIbHOCTH PEKYPPEHTHOM
(dopmyroit u popmysoii N-ro YJeHa.

ApudmeTrnyeckas 1 reoMeTpuiecKasi NIPoOrpeccuu

Apugpmerrueckas 1 reoMeTpudeckas nporpeccuu. @opMyinsl N-ro 4jieHa apuMeTHIeCcKon
Y T€OMETPUUYECKON MTPOTPECCHil, CYMMBI MIEPBBIX N YJIECHOB.

H3o6padscenue unenos apugmemuueckol u 2eomMempuieckou npozpeccuii mouykamu Ha
KoopouHammuou niockocmu. Jlunetinolii u sxcnonenyuanvHulii pocm. CnodcHvle npoyeHmol.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O KYPCA
«AJITEBPA»
JInuHOCTHBIE Pe3yabTaThl:
— YMEHHE SICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M THUCHMEHHOW pevwu;
MOHUMATh CMBICJI MMOCTAaBJIEHHOMN 3a/lauH, BHICTpAauBaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI;
— KPUTHUYHOCTH MBIIUICHUS, YMEHUE PACIO3HABATh JIOTMUECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTIINYATh TUIIOTE3Y OT (paKTa;
— TPEJCTaBICHUE O MAaTEMAaTHUYCCKON HayKe Kak cepe YeTOBEYECKON AeATEIbHOCTH, 00 dTamax
€€ pa3BUTHsI, O €€ 3HAYUMOCTH JIJIsi PA3BUTHS [TUBUIIN3AIINH;
— WHUIMATUBA, HAXOJYMBOCTh, AKTUBHOCTH MPH PEILIEHUH MaTEMAaTHUYECKUX 3a/1a4;
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— yMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3yIbTAT YICOHOW MaTeMaTHICCKOU ACSITEILHOCTH;
— CIIOCOOHOCTH K AMOLIMOHAIILHOMY BOCIIPHATHIO MaTEMaTHUECKUX 00BEKTOB, 3a7a4, PEIICHUN,
pacCyXIeHHI;
— (opmupoBaHUE y yJaIIUXCs HHTEIUICKTYAIBHON YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH
K MIPEOJIOJICHUIO MBICTUTENBHBIX CTEPEOTHIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIBITA;
— (¢opMHpOBaHHWE KAa4YEeCTB MBIIUICHHS, HEOOXOAMMBIX JUIsl aJanTallid B COBPEMEHHOM
nH(OPMAIIMOHHOM OOIIECTBE; pa3BUTHE HHTEpEca K MaTeMaTHYeCKOMY TBOPYECTBY U
MaTeMaTHYEeCKHX CIIOCOOHOCTEH.

MeTtanpeaMeTHbIe pe3yJbTaThl:

Osnadenue yHugepcanibHblMu y4eOHbIMU NO3ZHAGAM EJIbHBIMU OCUCHUAMU:
— TEepPBOHAYAIBHBIC TIPEJCTABICHHS 00 HIEAX H O METOJIaX MaTEMAaTHKN KaK 00 YHUBEPCATHbHOM
SI3bIKE€ HAYKU U TEXHUKHU, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUN U IIPOLIECCOB;
— yMeHHE BHJIETh MAaTEeMAaTUYECKyIO 3a7adyy B KOHTEKCTE MpPOOJIEMHOM CHUTyallud B APYTUX
JTUCLHUITNHAX, B OKPY)KAIOIIEH KU3HU;
— yMEHHE HAXOAWTh B Pa3IUYHBIX HCTOYHHKAX WH(POPMAIMIO, HEOOXOAMMYIO [JIsl PEIICHUs
MaTeMaTHYeCKUX MpoOJeM, U MPEeICTaBIsATh €€ B MOHATHOM (opme; MPUHUMATH pELICHHE B
YCJIOBUSIX HEMOJIHON M N30BITOYHON, TOUHOM U BEPOSITHOCTHOM HH(pOpMALINU;
— yMeHHE MOHUMaTh M HCMOJb30BaTh MaTeMaTHYECKHE CPEICTBAa HarysigHOCTU (Tpaduku,
JMarpaMMbl, TAOJIMIIBI, CXEMBI U Jp.) I WUTFOCTPAINH, HHTEPIIPETAIIMU, apTyMEHTAIIUN;
— yMEHHE BBIJIBUTaTh THIOTE3bI MIPH PEUICHHH yY4eOHBIX 3a7a4 U TOHUMATh HEOOXOUMOCTh UX
IPOBEPKHU;
— YMEHHE TPUMEHITh WHAYKTHBHBIE U JEIYKTUBHBIC CIIOCOOBI pACCYXKICHWUH, BHUIETH
pa3JInuHbIe CTPATErUU PELICHUS 3a/1a4;
— MOHMMAaHHE CYIIHOCTH AaITOPUTMUYECKUX TMPEANUCAaHUNH H yMEHHE [eHCTBOBAaTh B
COOTBETCTBHUU C MPETIOKEHHBIM aJITOPUTMOM.
Osnadenue yHugepcanbHblMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:
— OpraHu30BbIBATH Y4EOHOE COTPYIHHUYECTBO M COBMECTHYIO JACSATEIBHOCTh C YYUTEIEM U
CBEpPCTHUKAMU B IIPOLIECCE PEIICHUS 3a]1a4;
— B3aUMOJICHCTBOBaTh U HAXOAUTHh OOIIME CIOCOOBI paboThl; paboTaTh B TpyIIe: HaXOAWUTH
olmiee pemieHre M paspemarbh KOHGIMKTHI Ha OCHOBE COTJIaCOBaHMSA MMO3UIMN M yuéTa
WHTEPECOB; CIIyIIaTh NapTHEPA; POPMYTUPOBATEH, APTYMEHTUPOBATH M OTCTAUBATh CBOE MHEHHUE;
— MPOTHO3UPOBATH BOSHUKHOBEHHE KOH(IMKTOB MPU HATHYUU Pa3HBIX TOUYEK 3PEHMUS;
— paspemarb KOHQJIUKTHI HA OCHOBE y4&Ta MHTEPECOB U MO3UIINKI BCEX YIACTHUKOB;
— KOOPJUHUPOBATH U MPUHUMATH PA3IMYHBIE TTO3UIIUU BO B3aUMO/ICHCTBHH;
apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPJAMHHUPOBATH €€ C MO3UIMSIMU TapTHEPOB B
COTPYIHHUYECTBE MPH BHIPAOOTKE OOIIET0 PEIICHHs B COBMECTHON AESITEbHOCTH.
Osnadenue ynueepcaibHbiMu y4eOHbIMU PEZYTAMUBHBIMU OCUCMBUAMU:
— yMEHHE CTaBUTh IIeJIM, BBIOMpATh W CO3JaBaTh ANTOPUTMBI JJIs pPEHICHUS Y4eOHBIX
MaTeMaTHYECKUX MPooIIeM;
— YMEHHE IUIaHUPOBATh U OCYIIECTBISATH JEATEIbHOCTh, HAMPABICHHYI0 Ha pEIICHUE 3a71ad
HCCJIEI0BATENICKOT0 XapaKTepa.
— yMeHue popMyIUpOBaATh U yIECPKUBATH YICOHYIO 3a/1a4Y;
— COCTaBJIATH IUIaH U MOCJIEA0BATEIbHOCTD JICVCTBUI;
— OCYIIECTBIIATH KOHTPOJIb 110 00Pa3Ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHBHI;
— aJeKBaTHO OLIEHWBATh MPABWJILHOCTh WJIM OIIMOOYHOCTH BBHITIOJHEHHs Y4eOHOU 3amauu, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ peIIeHHUS;
— CJIMYaTh CHOCOO JEWCTBUSI U €r0 Pe3yibTaT C 3aJIaHHBIM 3TAJIOHOM C IICJIbI0 OOHAPYXKEHUS
OTKJIOHEHHUU W OTJINYUN OT 3TAJOHA.

IIpeameTHbIe pe3yabTaThl MO rOAaAM 00y4eHHUs
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7 KUIIACC

Yucna u eviuucnenun

BbIinonusATe, coyeTas YCTHbIE M NHCbMEHHBbIC NpPUEMBI, apu(MeTHUecKue ACHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHWs] YHUCIOBBIX BBIPRXEHUH; NPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
NpUEMBl  BBIYMCIICHUS 3HAYEHUH JPOOHBIX BBIPAKEHHM, COJEp)KallMX OOBIKHOBEHHBIE U
JeCATHYHBIE APOOH.

[lepexoauTtsb OT OHOM GPOPMBI 3aIKCH YHUCEN K APYroi (IMpeoOdpa3oBbIBATh IECATUIHYIO IPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITHUHYIO
npoOb). CpaBHUBATH U YIIOPSI0YUBATH PAIlIOHATIbHBIE YHCTIA.

OxpyryTh yncina.

BBINOTHATE MPUKUAKY M OLIGHKY pe3ylbTaTa BBIYMCIEHUM, OLIEHKY 3HAaUYE€HUN YHUCIOBBIX
BBIPaKCHUM.

BeImonHATe JEHCTBUS CO CTENEHSMH C HaTypalbHBIMHM TOKa3aTelsiMH (C OMoOpoil Ha
CIIPaBOYHYIO WH(OPMAIIHIO).

[TpuMeHATh TpU3HAKU ACIMMOCTH, Pa3I0KEHHE HA MHOKUTEH HATypPaIbHBIX YHCEIL.

Pemate mpoctelinme NpakTUKO-OPUEHTUPOBAHHBIE 337a4yM, CBSI3aHHbIE C OTHOIIEHHUEM
BEJIMYMH, MPOMOPIMOHATIBHOCTHIO BEJIWYMH, MPOLEHTAMH;, WHTEPIPETUPOBATh PE3yIbTaThl
pemieHus 3aady ¢ yY4ETOM OrPAaHUYEHMMH, CBS3aHHBIX CO CBOMCTBAMHU paccMaTpHUBAEMBbIX
00BEKTOB.

Anzebpauueckue gvipasrxcenusn

OpueHTHpOBaTbCS B TOHATUSAX U ONEpPHpPOBaThH Ha 0a30BOM YpOBHE airedpandecKkoin
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Haxoauts 3HaueHns OyKBEHHBIX BBIPAKEHUN MIPU 3a/1aHHBIX 3HAYCHUSIX MEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJIOr0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHUEM IOJ00HBIX
CJIaraeMbIX, PaCKpPBITHEM CKOOOK.

BbINONHATE YMHOXXEHHE OJHOYJIEHAa Ha MHOTOYIEH M MHOTO4JIeHa Ha MHOTOYJIEH,
MpUMEHITh (OPMYINIBI KBaJpaTa CyMMBbl M KBaJpaTa pa3HOCTU (C OMOpPOH Ha CIPaBOYHYIO
nH(pOpMaIIHUIO).

OcCylecTBIATh pa3loKEHUE MHOTOWIEHOB HAa MHOXKHUTEIM C IIOMOIIBIO BBIHECEHMs 3a
CKOOKM OOLIEr0o MHOKUTENS, TPYINIHPOBKU CJIATra€MbIX, NMPUMEHEHUs] (OpMYI COKPAIIEHHOTO
YMHOEHHS (C OTIOPOY Ha CIPAaBOYHYIO HH(OPMAILIUIO).

[IpumensaTh npeoOpa3oBaHHs MHOTOWICHOB JUISl pEIICHUS Pa3IMYHbIX 3aJad U3
MaTeMAaTUKU, CMEXHbIX IPEAMETOB, U3 PeaIbHOM MPAKTHKH.

Hcnonp3oBaTh CBOMCTBa CTENEHEN € HATypajJbHBIMU IOKAa3aTeIsIMU JJI MpeoOpa3oBaHus
BBIpKEHUH (C OMOPOH Ha CIPABOYHYIO HHPOPMAITHUIO).

Ypaenuenusn u nepasencmea

Pemwats nuHEHHBIE ypaBHEHMsS C OJHOW IIEPEMEHHOM, NPUMEHsSA IIpaBUia IEpPexXona OT
HCXOJHOTO YypaBHEHHUSI K paBHOCUIbHOMY eMy. IIpoBepsTh, SBISIETCS JIM YUCIO KOPHEM
ypaBHEHHSI.

HmeTs npejacTaBieHue o rpapuueckux MEeToAax MpU pelIeHUH JTMHEWHBIX YpaBHEHUI U UX
CUCTEM.

[TonGupate npuMepsl Hap YKUCe, SIBISIOMIUXCS pPelIeHUEeM JIMHEHHOro ypaBHEHUS C JIBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TIUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JABYMs
NIepEeMEHHBIMHU; MOJIb3YSICh IPauKOM, IPUBOIAUTH IPUMEPHI PELICHUST YPAaBHEHUSI.

PemaTth cucteMbl NBYX JMHEWHBIX ypaBHEHUH C JByMs TEpPEMEHHBIMH, B TOM 4YHCIIE
rpaduvecku (C OOpoit Ha ANTOPUTM YUEeOHBIX JeHCTBUI).

CoctaBnsTh (MOciae COBMECTHOIO aHalM3a) U pelaTh JUHEHHOE YpaBHEHHE WM CHUCTEMY
JMHEMHBIX YPaBHEHUH 110 YCJIOBMIO 3aJ1a4M, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
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3a/1a4¥ MOJYYCHHBIN Pe3yNbTarT.

Koopounamut u zpagpuxu. @ynxyuu

N3o0paxkaTh HA  KOOPAWHATHOW MPSAMOM  TOYKH, COOTBETCTBYIOIIHME 33J[aHHBIM
KOOpJAWHATAM, JIy49d, OTPE3KH, WHTEPBAJIbI; 3alUChIBATh YHCIOBBIE TIPOMEXKYTKH Ha
anredpanvdeckoM si3bIKE.

OTMeuaTh B KOOPJAWHATHOM TUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpPJHMHATaM; CTPOUTH
rpaduku TuHeHHBIX QyHKIWA. CTpouTh rpaduk GyHKIuu Yy = KX + b,

OnuceiBaTh € MOMOLIBI0 (DYHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU (T10
AITOPUTMY yUEOHBIX JEHCTBHII): CKOPOCTh, BPEMSsI, PACCTOSIHHE; 1[€HA, KOJMYECTBO, CTOUMOCTH;
MIPOU3BOUTEITHLHOCTD, BpeMsi, 00hEM padOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Torumate Tpaduyueckuii cocod mpencTaBieHUs W aHAIM3a WHOOPMAIIMU; U3BJICKATh U
HWHTEPIPETHPOBATH HH(POPMAIIHIO 13 TPAdUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u eviuucnenun

Hcnonp3oBaTh HauyalbHBIE MPEACTABICHUS O MHOXXECTBE JACWCTBUTENBHBIX YHUCEN JJIS
CpPaBHEHMs, OKpYIVIEHUS M BBIYMCICHMH; M300pakaTb ACUCTBUTEIbHBIE 4YKCIAa TOYKAMH Ha
KOOPAMHATHOMU IIPSIMOM.

[TpumensTh MOHATHE apu(METUUECKOTO KBAIPATHOTO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHH,
UCTOJNB3ysd TPH HEOOXOJUMOCTH KAJIBKYJSATOP; BBIMOJHATH MPOCTEHIINE MpPeoOpa3oBaHUS
BBIPAXCHUM, COIEP>KAIUX KBaJpaTHbIE KOPHHU, UCIIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJBIIMX M MalbIX YHCET C TOMOIIBIO JECITHUUHBIX IpoOeil u
crenene yucna 10.

Anzebpauueckue eviparxcenus

[lpuMeHATh TNOHATHE CTENEHM C ILEJbIM II0Ka3aTeseM, BBIIOJIHATE MpeoOpa3oBaHUs
BBIPQKEHUH, COJEpIKALMX CTEMEHH C LIEeJbIM IMoKa3zareiaeM (C MCIOJIb30BAHMEM CIIPABOYHOMN
nH(popMaIun).

BEINONHATE HECIIOKHBIE TOXXKIECTBEHHBIC MPEOOPa30BaHMs PALMOHAIBHBIX BBIPAKCHUH Ha
OCHOBE ITPaBUJI ICHCTBHUI Ha/l MHOTOWICHAMH U aJIreOpandyecKuMu JIpoOsIMH.

PackiianpiBaTh KBaipaTHBINA TPEXUJIEH HA MHOXKUTEIH.

[IpumensaTs npeoOpa3oBaHusl BRIPAKECHUN AJIS PEIICHUs pa3IMYHbIX 337a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pPEaIbHON MPAKTUKH.

Ypaenenusn u nepasencmea

PemaTs nuHeliHble, KBaipaTHbIE ypaBHEHUS (C UCIOIb30BAaHUEM CIPABOYHON MH(POPMAIIH)
U palMOHAIbHBIE YPABHEHMs, CBOJSAIIMECS K HHMM, CUCTEMBI JABYX YPaBHEHMH C JBYMs
MIEpEMEHHBIMHU.

IIpoBoauTh IpocTeNIINe UCCIENOBAHUS YPAaBHEHUN M CUCTEM YpPaBHEHMI, B TOM YHUCIE C
IPUMEHEHHEM TIpauyecKuX NpeAcTaBlIeHUN (YCTaHaBIMBATh, MUMEET JIM YpPaBHEHUE WIU
cUCTEMa ypaBHEHUH PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.) C OIOPOM Ha aJlfOPUTM y4eOHBIX
JICUCTBUI.

[lepexoauth OT cioBecHOH (OPMYTUPOBKU 3anadn K e€ anredpandeckoil Moaenu ¢
IIOMOLIBI0 COCTABJIICHHUA YPABHCHMs WJIM CHCTEMBl YypPaBHEHHWH, MHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y IIOJyUYEHHBINA PE3yJIbTarT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB U CPABHEHMSI, OLICHKH; PEINATh JIMHCHHbBIE
HEPaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBI; JaBaTh TpaQHUUECKyl0 HIUIIOCTPALHUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPAaBEHCTB.

Dyukyuu

OnepupoBatb Ha 0a30BOM YpPOBHE (YHKUMOHAJbHbIE IMOHATHS M SI3bIK (TEPMHUHBI,
CHUMBOJIMYECKHE O0O3HAYEHUS ), ONpPEACNATh 3HaYeHHE (YHKIMU 1O 3HAYCHUIO apryMEHTa;
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OIpeENATh CBOMCTBA (QYHKIIMH 110 €€ TpaduKy.
Crpouts Tpaduku SneMeHTapHBIX QyHKImMi Buma , Y = X%,y = X, Y = x, Y= &
o

ONKCHIBATH CBOWCTBA 4YHCIOBOM (yHkmmu 1o e€ rpaduky (mpu HEOOXOIUMOCTH C
HaTPaBJISFOIIEH ITOMOIIBIO).

9 KVIACC

Yucna u ¢viuucnenus

CpaBHUBATh U YyNOPSAJOUYMBATH PALlMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BemmonssaTe apudmMeTnueckne ACUCTBHS C pallMOHAIBHBIMU YHCIAMH, COYETas YCTHBIC U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHNS C UPPALMOHAIBHBIMY YUCIIAMHU.

Haxoautb 3HaueHus CTENeHeW C LEIbIMU MOKa3aTelssMU M KOPHEH; BBIYMCIATH 3HAUYEHUS
YHCJIOBBIX BBIPAXKCHHH.

OxpyryaTh JAEUCTBUTEIbHBIE YHWCIA, BBINOIHITH HPUKUAKY pe3yibTaTa BBIYUCICHUH,
OLIEHKY YHCJIOBBIX BBIPa)KEHUH.

Ypasenenusn u nepagencmea

Pemate nMHEHbIE U KBagpaTHBIE YPABHEHUS, YPABHEHUsI, CBOALIMECS K HUM, IPOCTEHIIINE
JTPOOHO-PAIMOHAIBHBIE YPABHEHUSI.

Pemate npocteilline cucTEMBbl ABYX JMHEMHBIX YpPaBHEHUH C JBYyMs INEPEMEHHBIMU U
CUCTEMBI IBYX YpaBHEHHI, B KOTOPHIX OJIHO YpaBHEHHUE HE ABJISETCS JTMHEUHBIM (110 BU3YyaJIbHOMN
orope).

PemaTte mnpocreiiiiue TEKCTOBBIE 3aJauyd alNreOpanyeckuM CIOCOOOM €  TOMOIIBIO
COCTAaBJICHUS] YPABHEHMSI I CUCTEMBI JIBYX YPAaBHEHHUH C IBYMS IEPEMEHHBIMH.

[IpoBoiuTh mpocTENIINE UCCIENOBAHNS YPABHEHUM M CHCTEM YpPAaBHEHMI, B TOM YHUCIE C
NpUMEHEHHEeM TrpaduyecKux NpeAcTaBlIeHud (yCTaHaBIMBAaTh, HUMEET M YypaBHEHUE WU
CUCTEMa YpaBHEHUH pELIeHUs], €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeliHBIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; MH300pakaTh pelICHHE
HEpaBEHCTB HA YMCIJIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHNE C TTOMOIIBIO CHMBOJIOB.

PemaTs cucTemsbl JIMHENHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOUYAIOLINE KBAaJIpaTHOE
HEpaBEHCTBO; M300pa)kaTh pellIEHHWE CHCTEMbl HEPaBEHCTB Ha YMCIOBOW MpPSIMOM, 3alHCHIBATh
pelIeHNE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILIECHUN PA3JIMYHBIX 3a4a4.

Dyukyuu

Pacnio3HaBate (yHKIMM M3y4eHHBIX BUAOB. II0Ka3bIBaTh CXEMaTUUECKU PACIIOJIOKEHHUE HA
KOOPJMHATHOI MmiockocTu rpadukoB Gynkmuii Buga: y = Kkx, y =kx + b, , y =ax? + bx +¢, y = X5,
Y = x» Y = k B 3aBHCHMOCTH OT 3Ha4CHHII K03 (UIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIINH.

e 3
Crtpouts ¥ u300pakaTb cxemMaTuyecku rpaduKu KBaJpaTHUUHBIX (YHKIHMM, OMHCHIBATH

CBOWCTBA KBaIpaTUYHBIX (PYHKLIUN MO UX TpaduKam.

PacriozHaBath KBaApaTH4HyoO (GYHKIHIO 110 GOpMYIIe, IPUBOAUTH MPUMEPHI KBaIPAaTHIHBIX
(GyHKUIUH U3 peanbHOM KU3HH, GPU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBate apu(MeTHUECKyI0 M T€OMETPHUYECKYIO MPOrPECCHU IpU Pa3HBIX crocobax
3a7aHusl.

BbINONHATE BBIYMCICHUS C HCIOJIB30BaHMEM (GOpMYyNl N-ro 4jieHa apu(MeTHdecKkoil u
T€OMETPUYECKOH MPOrpeccHil, CyMMBI TEpBBIX N uiIeHOB (C OMOpOH HAa CHPABOYHYIO
nH(OPMAIIHUIO).

PemaTe 3amaun, CBSI3aHHBIC C YHMCIIOBBIMHU ITOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3a/1audl U3
peaNbHOM )KU3HU (C MCTIOIB30BAaHUEM KAJIBKYIISATOPA, HU(PPOBBIX TEXHOIOTUI).

TEMATHYECKOE INTAHUPOBAHHUE
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7 KJIIACC

KoaunyectBo yacos DJIEeKTPOHHBIE
HaumeHoBanue K (unppoBsIe)
Ne i/ pa3aesioB H TeM oHTpo [pakTu HHOP
Bcero | abHbIe o0pa3oBaTe/IbHbIE
NPOrpamMmblI Gorny | TEcKue pecypeb
pa padoThI

1 Uucna ®  BBIYKCIICHHS. o5 1 bubnuoreka HOK
PanmonanpHbIe ynCiIa https://m.edso0.ru/7f415b90

2 Anrebpanueckue 27 1 bubnuoreka HOK
BBIPAKECHMUS https://m.edso0.ru/7f415b90

3 YpaBHeHU u 20 1 bubnuoreka HOK
HEpPaBEHCTBA https://m.eds00.ru/7f415b90

4 Koopaunatel u rpaduku. 23 05 bubnuoteka HOK
OyHKIUU ’ https://m.edsoo.ru/7f415b90

5 IToBTOpEeHME U 7 1 bubnuoreka HOK
000011eHue https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO 102 4 05
YACOB 110 ITPOTPAMME '
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8 KVIACC

KounyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Neni/m| pa3gesioB M TeM K (wnpposrie)
) HDOrDAMMEL Bcero OHT%Om’m’Ie o0pa3oBaTe/bHbIE
porp padoThI pecypeb
1 Yucna U BEIYUCIICHUS. 15 bubnunorexa HOK
KBanpaTHbie KOpHU https://m.edso0.ru/7f417af8
|t s | Biomorsa 10K
H https://m.edsoo.ru/7f417af8
NOKa3aTeleM
Anrebpanyeckue
3 | BbIPAXKCHU. 5 1 bubnuoteka [HOK
KBagparuslit https://m.edsoo.ru/7f417af8
TPEXUIICH
Anrebpanueckue
4 | BBIDKEHHS. 15 1 bubnuoteka HOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
JIpoOb
YpaBHeHust u
5 | HepaBeHCTBA. 15 1 bubnuoteka [HOK
KBanpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 XS a;lfeefciia " 13 bubnmnoreka HOK
P : . https://m.edsoo.ru/7f417af8
Cucremsl ypaBHEHUH
P ’ https://m.edsoo.ru/7f417af8
HepasenctBa
8 Oynkuuu. OCHOBHBIE 5 bubnnoreka [HOK
MIOHATHS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnosele 9 bubnmoreka [HOK
byHKIIH https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHuUe u 6 1 bubnuoTeka HOK
00001IEeH1E https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO YACOB 102 5
I10 ITPOT'PAMME
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9 KUIACC

KoanuectBo yacoB
N HaumenoBanue pIEOHT B(ﬁf:glf:::::)w
° JIbH
n/m | Pazaeiaos " Tem Bcero | ®Ie Hpaktn o0pa3oBaTejbHbIE
IporpaMmmal Gor yecKHue pecypchl
pa padoTbI
bl
1 BBoaHoe noBropeHue 19 1 bubnuoreka [HOK
https://m.edsoo.ru/7f419d08
2 C.: eEsEZHLHBIM ) P 0,5 bubmotexa HOK
pail ’ https://m.edsoo.ru/7f419d08
MOKa3aTeseM.
3 CrenenHasi QyHKIIHS. 16 1 bubnmoreka HOK
https://m.edsoo.ru/7f419d08
4 IIporpeccun. 20 1 05 bubnuoreka [HOK
’ https://m.edsoo.ru/7f419d08
5 CrnydaifHple COOBITHS. 17 05 bubnuoteka [HOK
' https://m.edsoo.ru/7f419d08
6 CrnydaifHple BETUYUHBI. 9 05 bubnuoteka [HOK
' https://m.edsoo.ru/7f419d08
8 MHuoxectBa. Jloruka. 7 05 bubnuoteka [HOK
’ https://m.edso0.ru/863f1f72
7 HToroBoe moBTOpEHHE. 29 1 bubnuoreka [HOK
https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 136 4 25

YACOB I10 ITPOTPAMME
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