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HHOACHHUTEJIBHAS 3AIIMCKA

Jlannas pabouas mnporpamma IpeJHa3HadyeHa Ui ydamuxcd 5-9 xiaccoB MBOVY
«BomouaeBckuii murein» u paccuntana Ha 2023 — 2024 yueOHbIH TO.

1. depepanbHOro rocyJapCTBEHHOIO 00pa30BaTEIBHOIO CTaHAApPTa OCHOBHOTO OOIIETO
oo6pazoBanus ([Ipukaz Munnpocsemnienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBa
MununctepcTBoM roctuiinn Poccuiickoit @enepannu 05.07.2021 1., per. Homep — 64101)
(mamee — dI'OC O00),

2. ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 obpa3oBanuu B Poccuiickoii
denepanumny;

3. Crparerun pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roxa,
yTBEpXJAeHHOU pacniopsikeHueM [IpaButensectBa oT 29.05.2015 Ne 996-p;

4. Tlpuxaza MwunoOpuayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yTBepKIeHUHU
(enepadbHOTO TrOCYAApPCTBEHHOIO 0Opa30BaTENBHOIO CTaHAApTa CpeaHero oOLIero
obpazoBanus» (3aperucrpupoan 07. 06. 2012 r. N 24480)

5. Ilpukaza MwunHuctepcrBa mnpocBenieHuss Poccuiickoir Peneparum Ne 568 ot
18.07.2022 “O BHeceHMH U3MEHEHUN B (eiepalibHBIA TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHAapT OCHOBHOTO o01iero obpa3zoBanus” (3apeructpupoBan 17.08.2022 Ne 69675)

6. Ilpukaza MunnctepcrBa npocBenieHus: Poccuiickoit @eneparun ot 18.05.2023 Ne
370 “O06 yTBepxaeHuu ¢eaeparbHOM 00pa3oBaTEIbHON MPOrpaMMbI OCHOBHOI'O OOILEro
obpazoBanus” (3apeructpuposas 12.07.2023)

7. OGOpa3oBaTelbHOM MporpaMMmbl OCHOBHOro oOmero ob6pazoBanus MBOY
«BoioyaeBckuii Iuuen»

8. IlpumepHOI amanTUpPOBAaHHONH OCHOBHOI 00pa30BaTENBLHON MPOTPAaMMbI OCHOBHOTO
oOmero oOpa3oBaHUs OOYYAIOMIUXCA C 3aJCPKKOW TICHUXWYECKOTO DPa3BUTHS (Iajee —
ITAOOIT OO0 3I1P),

9. AmanTHpOBaHHOW OCHOBHOW 0O0pa3oBaTENbHON MpOrpaMMBbI OCHOBHOT'O OOIIEro
obpazoBanus odyyaromuxcs MbOY «BomoyaeBckuil Tumiei».

VYyebnsii npeamer «MaremaTuka» BXOIUT B MpeaMETHYIO obnacte «MaTematuka u
uHpopmatuka». OH cHOCOOCTBYET pa3BUTHIO BBIYUCIMTENBHOM KYyJIBTYpHl M JIOTMYECKOTO
MBIIUIEHHSI, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAaThCS AJTOPUTMaMU, a TaKXKe NPUOOpPETECHUIO
MIPAKTUYECKHX HABBIKOB, HEOOXOIMMBIX B TIOBCEAHEBHOM %13HHU oOyuatommxcs ¢ 3[IP. YueOnsrii
MpeIMET pa3BUBAECT MBIIUIEHWE, MPOCTPAHCTBEHHOE BOOOpaKeHHE, (PYHKLIHOHAIbHYIO
IPaMOTHOCTb, YMEHHUS BOCIPUMHHMATh W KPUTHYECKH AaHAJIU3UPOBATh HH(MOpPMAIHIO,
MIPEJICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyyenue mMareMmaTHke JaET BO3MOXKHOCTH pa3BuBarh y oOyuwatomuxcs ¢ 3[1P Tounyro,
palMOHAJIBHYIO U MH(POPMATUBHYIO Pedb, YMEHUE OTOMPATh HauOojee MOAXOASIIUE SI3bIKOBbIC,
CUMBOJIMYECKHE, TIpaduyecKkhe CpeicTBa Il BBIPAKEHHS CYXACHUH M HaDIAJHOTO HX
IIPEJCTABICHHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
o011ee 3HAaKOMCTBO C METO/aMH IO3HAHMs JI€HCTBUTENBHOCTH, MPEACTABIECHUE O MpeIMeTe U
METO/IaX MaTeMaTHKH, UX OTIMYUNA OT METOJIOB APYIHMX €CTECTBEHHBIX U T'YMaHUTApHBIX HayK, 00
OCOOEHHOCTAX NMPUMEHEHUS] MaTeMaTUKHU JJIs PELICHUs] HayyHbIX M MPUKIAIAHBIX 3a1ad. Takum
o0pa3om, MaTemMaTHueckoe o0pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHPOBAHUE OOIIEH KYIBTYPHI
YeJI0BeKa.



M3ydyeHne MareMaTHUKH TaKke CIIOCOOCTBYET ICTETUUYECKOMY BOCIHUTAHHIO 4YEJIOBEKa,
MOHMMAHMIO  KpPacoThl M  U3AIIECTBA MaTEeMAaTUYECKUX  PACCYXKACHUH, BOCIPHUSATHIO
reOMETPUUECKUX (POPM, YCBOCHHUIO HJIEU CUMMETPHUHU.

[Iporpamma oTpaxaeT coaepkanue oOyueHus npeamery «MaTemaTHka ¢ y4eToM 0COObIX
oOpa3oBaTesbHBIX MOTpeOHOCTel oOywaromuxcs ¢ 3IIP. OBnanenue ydeOHBIM NpPEeAMETOM
«MaremaTuKay mpeACTaBIsIeT ONPEACTIEHHYIO CIOKHOCTD 17151 yaamuxcs ¢ 3[1P. V obyuaromuxcs
¢ 3P naunbonee BhIpa)KEHBI OTCTABaHUS B PA3BUTHUH CIOBECHO-TOIMYECKUX (HOPM MBIILICHHUS,
M03TOMY a0CTPaKTHBIE M OTBJICYEHHbIE KaTErOpUM UM TPYAHOAOCTYNHBI. B TOXe Bpems mnpu
CHenHaIbHOM OOydeHHHM OOyYaroIiuMecss MOTYT BBIMOJHATH 33JaHus N0 anroputMmy. OHU
BOCIIPUMMYMBBI K TIOMOIIH, MOT'YT BBIMOJHUTh MEPEHOC HA AHAJOTHYHOE 3a/IaHHE YCBOECHHOIO
cnioco0a pemenust. CHUKEHUE pa3BUTHS MBICTUTEIBHBIX ONEPALUil M 3aMeIJICHHOE CTAaHOBJICHHE
JIOTHYECKUX JEeHCTBUN MPHUBOIAT K HEAOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX Y4E€OHBIX
nedcTBuil. Y oOydarolmuxcsl 3aTpyJHEHBl CUETHBIE BBIUMCIIEHMS, NPOU3BOAMMBIE B yme. B
MACbMEHHBIX BBIYHUCICHUAX OHM MOTYT MPONYCKaTh OJHWH W3 MPOMEXKYTOUYHBbIX Mmaros. [Ipum
paboTe ¢ 4YMCIOBBIMU BBIPAKEHUSMH, BBIYMCIEHHEM HX 3HAYEHHMsS MOTYT HE YIEp’KUBaTh
MPaBUJILHBIN TIOPSIIOK AeicTBui. [Ipu ynpomennn, mpeoOpa3oBaHUM BBIPAKEHUN ydaluecs ¢
3[IP He MOryr caMOCTOATEIbHO NPHUHATH PELIEHHUE O IOCJIEI0BATEIILHOCTH BbINOIHEHUS
nerctBuil. KOHKPETHOCTh MBINIIEHUSI OCJOKHSAET YCBOCHHS HaBbIKAa PELICHUS YPaBHEHUH,
HEpaBEHCTB, CUCTEMBI ypaBHEHUI. M MajioI0CTyITHO COBEPILIEHUE OOPATUMBIX OIEparHil.

Huzkuii ypoBeHb pa3BUTHS JIOTMYECKUX ONeEpalui, HeJ0oCTaTouHas OO0OOIIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIMHU»: TPU ONpeneieHud (yHKIMOHATHLHON
3aBUCHUMOCTH, TIpU OIMHUCAaHUM TpadUyecKoil CHUTyallud, MCIHOIB3Yysl T'€OMETPHUUECKUA,
anreOpanyeckuii, (PyHKIMOHATBHBIN s3bIKM. Hepenko yuammecs He BHIAT Pa3HUIBI MEXIY
00J1acThIO OTpeAeIeHus (PYHKITUU U 00JIaCThIO0 3HAYCHUH.

Pemrenue 3ama4 comnmpsiKeHO ¢ TPYIHOCTSIMH O(GOPMIICHHUS] KPATKOW 3aIUCH, IPOBEICHUS
aHanM3a YCJOBHS 3a7aud, BbiaeneHus: cymectBeHHoro. OOyuaromuecs ¢ 3P 3atpynusiorces
CEJIaTh YMO3AKJIFOUCHHE OT O0IIETO K YaCTHOMY, HEPEIKO BRIOUPAIOT HEPAIMOHALHBIC CTIOCOOBI
pelIeHus, THOTJa OTPaHUYMBAIOTCS MAHUMYJISIIUAMU C YUCTIaAMU.

[lpu wm3yueHnm reoMeTpuveckoro marepuaia odOydatonmecs ¢ 3[IP cramkmBaioTcs c
TPYAHOCTBIO JI€NIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IMOCJIEAOBATEIbHBIE PACCYKICHUSA.
Henpounble 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPHUBOAUT K OMIMOKaM B pELIEHUU
reoMeTpuueckux 3amad. OOyuaroiuecss MOTYyT OJAMEHUTh POPMYIy, HEMPABUIBHO MPUMEHUTH
TeopeMy. K ceppe3HbIM oOmMOKaM B peHIeHUH 3a7a4 MPUBOAST HEAOCTATOYHO pa3BUTHIE
IIPOCTPAHCTBEHHBIE NPEACTABICHUSA. MM CI10KHO BBINOIHUTH YEPTEXK K YCIOBUIO, B INCbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

TOYHOCTH 3aITOMMHAHUS U BOCIIPOM3BEACHUS YIeOHOr0 MaTepraia CHIKEHBI 110 TPUYUHE
c1ab0oCT MHECTHYECKOW NeATeIbHOCTH, CY)XeHus oObema mnamsatu. OOyuaroumumcs c 3I1P
TpeOyeTcst OoJbllle BpEMEHHU Ha 3aKpeIlieHne MaTepHaia, akTyalu3alus 3HaHWH Mo orope npu
BOCIIPOM3BE/ICHUU.

Jis mpeononeHuss TpyIHOCTEH B H3Y4YeHHMH YdeOHoOro mpeamera «MaremaTHKa»
HeoOxonuMMa ajanTanus o0beMa M XapakTepa y4yeOHOro marepuaia K I03HaBaTEIbHBIM
BOo3MOKHOCTSM yvamuxcsi ¢ 3[IP. Cnenyer yueOHbIM Marepuan MpenogHOCUTh HEOOIbLIIMMU
MOPLHUSAMH, YCIIOXKHSAS €ro MOCTENEHHO, W3bICKUBATh CIOCOObI aanTaluu TPYAHBIX 3aJaHHM,
HEKOTOpblE TEMbl JaBaTh KaK O3HAKOMUTEJbHBIE; HCKIIOUaThb OTIENbHBIE TpPYAHbIE
JI0Ka3aTesIbCTBA; TEOPETUUECKUA MaTepuall pEKOMEHIyeTCsl U3y4aTh B MPOLECCE MPAKTUYECKON
JEATENBHOCTH 10 PEIICHHI0 3anad. OpraHndeckoe €IUHCTBO NPAKTUYECKOM M yMCTBEHHOM
JESTENbHOCTH y4allluXCsl Ha YpOKax MaTeMaTUKU CIOCOOCTBYIOT MPOYHOMY U CO3HATEIHLHOMY
YCBOCHHIO 0a3MCHBIX MATEMATUYECKUX 3HAHUN U YMEHUIA.

OcHOBHBIE JIMHUM COAEpkKaHUA Kypca Maremaruku B S5-9 knaccax: «Yucma wu
BBIUUCIICHUS», «Anredpa» («AnreOpanmueckue BbIpaXEHUS», «YpaBHEHHS U HEPABEHCTBAY),
«Dynkmuny, «leomerpusa» («l'eomerpuueckne Gurypsl W uX CBoHcTBa», «l3mepenue
TrEeOMETPUUECKUX BEIUYMH»), «BeposATHOCTb M CTaTucTUKa». JlaHHbBIE JIMHUU pPa3BHUBAIOTCA



napajuieibHO, KaKAast B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, O/THAKO HE HE3aBUCUMO OJIHA OT
Jpyroii, a B TECHOM KOHTaKTe U B3auMojeicTBuu. Kpome 3Toro, mx oObeIMHSET JIOTHYecKas
COCTABIIAOIIAS, TPATUIIMOHHO MPHUCYINAs MATEeMAaTUKE M MPOHU3BIBAIOIIAS BCE MAaTeMAaTUYECKUE
Kypcbl U conepkatenbHble JduHUH. ChopmynupoBanHoe B DenepalbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHIapTEe OCHOBHOTO 001Iero o0pa3oBaHus TpeOOBaHUE «yMETh ONIEPUPOBATH
MOHATHUSIMU: ONpEeIesIeHre, akchoMa, TeopemMa, J0Ka3aTeabCTBO; YMEHUE pPacliO3HABaTh HCTUHHbBIE
Y JIOKHBIE BBICKA3bIBAHUS, NMPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTh BHICKA3bIBAHUS U
OTpHIAHMS BBICKa3bIBAaHUI» OTHOCUTCS KO BCEM Kypcam, a (OpMUPOBAHUE JOTHUYECKUX YMEHUI
pacmpenensercs 1o BceM rojgam oOydeHus: Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHMS.

Conepkanue 0oOpa30BaHHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylbTaTaM OCBOCHUS
[IpumepHoii pabodeld MporpaMMebl, paclpeaeaEHHbBIM MO rofaM OOydYeHHs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPHUHIMIIHAIBHBIM BOIpOCaM OOydaroluecs
o0pamanuch HEOIHOKPAaTHO, YTOOBI OBJAJEHHE MAaTEeMAaTHUYECKUMHU TOHSATHSAMH W HaBBIKAMHU
OCYUIIECTBIISIJIOCh ~ MOCJTENIOBAaTeIbHO M MOCTYMaTelbHO, C  COOJIONEHHWEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKJIIOYAJINCh B OOIIYI0 CHCTEMY MaTreMaTHYecKUX
npeactasiaeHuit  obOyuatomuxcs ¢ 3IIP, pacmmpss u  yryonss e€, oOpasys TpOYHbBIS
MHOKECTBEHHBIE CBS3H.

esin u3yyeHnusi yueOHOro Kypca

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHa OOecreYnBaeT
W3Y4YeHHE IPYIHX AUCIMIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK M T'YMaHUTApHOTO IUKJIOB, €&
OCBOCHHME HEOOXOMMO JIJIsl TPOAOIDKEHH 00pa30BaHUs U B IMOBCEIHEBHOM Xu3HU. PazBurue y
oOyuaromuxcst HAYYHBIX MIpeiCTaBICHUM 0 MIPOUCXOKICHUN
U CYIIHOCTH anredpandeckux aOCTpakiuii, crnocode OTpakeHHs MAaTeMaTU4eCKOW HayKoi
SIBJICHUHA W TPOLIECCOB B MpPHUpOJE U OOILIECTBE, POJIM MaTEMaTHUYECKOrO MOJEIHPOBAHUS B
HAyYHOM TIO3HAHUM M B TMPAKTHUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS U
KAauecTB MBIIIJICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM LHU(POBOM OOIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM oOOeCreuMBacT pPa3BUTHE YMEHUS HAOIIOIaTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTHU, TPEOYET KPUTUUYHOCTH MBIIIICHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEHUCTBHSI M BBIBOABI, ()OPMYIHPOBATH YTBEPKIACHUS.
OcBoenne Kypca anreOpsl 00ecreynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS 00YJaIOIIUXCS: OHU
WCTIOJNB3YIOT JECAYKTUBHBIE M WHIYKTUBHBIC DPACCYXIEHUS, 0000IIEHHEe W KOHKPETH3AIHIO,
abctparupoBanre u aHanoruto. OOyueHue anreOpe mpeArnojaraeT 3HAYUTENBHBIH 00BEM
CaMOCTOSITENIbHOM J1eATEIbHOCTH OOYy4aIoLUXCs, MO3TOMY CaMOCTOSITEIbHOE pEUIeHHE 3a/1ad
€CTECTBEHHBIM 00pa30M SBISETCS peaau3alueil 1eTeIbHOCTHOTO IPUHIUIA O0yYEeHHS.

B cTpykType nporpammel yue6HOTO Kypca «Anredpay» OCHOBHOM HIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIBHO-METOANYECKHE JIUHUU: «Hucaa M BEIYUCICHUSNY; «AJreOpandeckue
BBIp@XKEHUS»; «YpaBHEHUS U HepaBeHCTBa»; «Dynkuumy». Kaxnmas u3 3Tux cojaepikareiabHO-
METOAUYECKUX JIMHUM pa3BUBAETCA Ha MPOTSHKEHUM TPEX JIET U3YyUYEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasch U B3aUMOJCHCTBYS C IPYrUMH €ro JUHUSAMU. B Xone usyueHus kypca
00yJaromuMcs IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsI3M ¢ ATHM 1eNeco00pa3Ho BKIIOYUTH B MPOTrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOLINE BCE OCHOBHBIC Pa3/ieibl MAaTEMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIME
OBJIQJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAJIbHOIO MATEMAaTHYECKOTO s3bIKa. TakuM 00pa3om,
MOKHO YTBEp)KIaTh, YTO COJEP)KATEIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa»
SBJISIETCS €TI0 UHTETPUPOBAHHBIIN XapakTep.

Conepxxanve nauHUM «Yucna W BBIYMCIICHUS» CIYXKUT OCHOBOM MJis JaJIbHEUILEro
M3Y4YEeHHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOUIMXCA JOTHYECKOrO0 MBIIUICHHUS,
(hOpMUPOBAHHUIO YMEHHSI TMMOJIB30BATHCS AITOPUTMAMH, a TAKXKE MPUOOPETCHUIO MPAKTHUECKHUX
HaBbIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOH >XKM3HU. PazBUTHE MOHATHUS O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pPAlMOHAIBHBIMM M HMPPALMOHAIBHBIMM YHUCIaMH, (hopMUpOBaHHEM
MPEACTABICHUHN O JEUCTBUTEIBLHOM YHUCIE. 3aBEPIICHUE OCBOCHMS YUCIOBOW JIMNHUM OTHECEHO K
cTapiieMy 3BeHy 00IIero o0pa3oBaHusl.



Conepxanue AByX anreOpandyeckux JIUHHA — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0yUaAIOIIUXCS MaTEMaTHUYECKOTO
amnrmapara, HeOOXOAMMOTO Ul PELICHHUs 3a/1a4 MATeMaTUKU, CMEKHBIX MPEIMETOB M MPAKTUKO-
OPUECHTUPOBAHHBIX 3a7ad. B OCHOBHOW mIKOJIE€ y4eOHBIM MaTepuayl TPYNIHPYETCS BOKPYT
palMoHaNbHBIX BBIpaXKEHUH. Anredpa AEeMOHCTPHPYET 3HAUEHHUE MATEMATHKH KakK S3bIKa JJIs
IIOCTPOEHHsI MAaTEMATHYECKUX MOJEIJIEH, ONMMCAHUS MPOLECCOB U SABICHUM peanbHOro mupa. B
3a1aun o0ydeHus anredpe BXOIAT TaKKe AalibHellee pa3BUTHE aIrOPUTMUYECKOTO MBIIIICHHS,
HE0OXOJIMMOro, B YaCTHOCTH, JJISi OCBOEHHS Kypca MH(POpPMATHKH, M OBJaJCHHE HaBBIKAMU
JeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanre CUMBOIBLHBIX (JOPM BHOCUT CBOH crielin(pUIeCcKuit
BKJIJ] B pa3BUTHE BOOOpaKeHUS, CTIOCOOHOCTEH K MaTeMaTH4eCcKOMY TBOPYECTBY.

Conepxxanve  (yHKUMOHANbHO-TpapUyecKod JIMHUM  HAIEJeHO Ha  TOJyYeHHUe
IIKOJTPHUKAMH 3HAaHUN O QYHKIUAX KaK BaXKHEHIIIEH MaTeMaTHUECKOW MOJEIHU /ISl OMMMCAHUS H
HCCIEeI0BaHUS Pa3HO-00pa3HbIX MPOLIECCOB U SIBJICHUM B IpHUpoie U odmecTBe. M3ydenue 3Toro
Marepuaga CIOCOOCTBYET pa3BUTHIO y OOydYalolIUXCsl YMEHHUS HCIIOJIb30BaTh pa3InYHbIE
BBIpa3UTENIbHBIE CPEJCTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIE, CUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJl B QOPMHUpOBAHUE MPEACTABICHUHN O pOJIM MATEMATUKH B Pa3BUTUU [IUBUIIU3AINH U
KYJbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Cornacno yueOHOMY MJIaHy B 7-9 Kiaccax u3ydaercst yueOHbIH Kypc «Anredpay, KOTOpPbIi
BKJIFOYAET CJEAYIOIIME OCHOBHBIE pa3ienibl coiepkaHua: «Uucna W BBIUKCICHUAY,
«AnreOpanyecKue BHIPAKEHUSY, «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

VY4eOHbIl TUTaH HAa U3y4YeHue anreOpsl B 7—9 Kitaccax OTBOJIUT HE MEHee 3 yueOHBIX YacoB
B HEJCNIO B TEUEHHUE KaXJO0ro rojila oOydeHHs, BCEro 3a Tpu roga odoydeHusi — He meHee 306
y4eOHBIX YacOB.

Coaepxxanue yueOHOro Kypca 1o rogam o0y4eHust
7 KIIACC

Yucna u evluucnenun

PanmnonajnHbIE YHCIa

JpoOu OOBIKHOBEHHBIC M JAECATHUYHBIC, MEPEX0]] OT OAHOW (popMbl 3amucu apodeit K
npyroii. [loHsiTUE pallMOHANBHOTO YKCIIA, 3alIUCh, CPABHEHHE, YIOPSAI0YUBAHUE PALIMOHATIBHBIX
yrcesl. ApudmMerndyeckue AEMCTBUS ¢ pallMOHANIbHBIMU unciamu. Pemenue 3agad u3 peanbHON
MPAKTUKU Ha YaCTH, Ha APOOH.

CrenieHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpeJesieHUe, MPeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE ONpeJIeNIeHHs, 3aHUCh OOIBIINX YUCEN.

[IponieHTHl, 3aMKCh MPOLEHTOB B BUAE APOOU U ApoOU B BHJIE MIPOLEHTOB. TpH OCHOBHbBIE
3a/1a4M Ha [IPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEaJIbHON ITPAKTHKHY.

[IpumeHeHre NpU3HAKOB IETUMOCTH, Pa3I0KEHNE HA MHOKHUTEIN HATYpaJbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHask IPONOPLUOHATBHOCTH.

Anzebpauueckue evipasrxcenusn

IlepemeHHbIE, YNCIIOBOE 3HAUEHHME BBIPAXKEHMS C NEPEMEHHOM. /lomycTuMble 3HA4YEHUS
nepemMeHHbIX. [IpencTapneHne 3aBUCHMOCTH MEX1y BeIMYMHAMU B Buje popMyibl. Berancnenus
1o popmynam.

[IpeoOpa3oBanue OYKBEHHBIX BbIPa)KEHUH, TOXKIECTBEHHO paBHBIC BBIPAKEHUsI, IpaBUIIa
npeoOpa3oBaHusl CYMM U MPOU3BEICHUH, MPAaBUIa PACKPBITUSA CKOOOK M MPUBEACHUS MOTO0OHBIX
CJIaracMslX.

CBoJiCTBa CTENEHU C HATYpaJbHBIM [10KA3aTEIIEM.

Opnnounensl 1 MHOroueHsl. Crenenb MHOrowieHa. ClloKeHue, BBIMUTaHUEe, YMHOXKEHUE
MHOro4wieHOB. DOpMyibl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMbl M KBajapaT Pa3HOCTH.
dopMya pa3HOCTH KBaApaToB. Pas3nokeHne MHOrO4I€HOB HA MHOKUTEIH.

Ypasnenua

VYpaBHEeHUE, KOPEHb YpaBHEHHUsI, IPpaBuiia MpeoOpa3oBaHusl YpaBHEHUS, PaBHOCUIBHOCTh
YPaBHECHUM.



JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO ypaBHEHWS,
pemieHue JNHMHENHBIX ypaBHeHHMHU. COCTaBIEHME YpPaBHEHHH IO YCIOBUIO 3adaud. PemieHwne
TEKCTOBBIX 3aJ]a4 C IOMOILIbIO YPAaBHEHUH.

Jluneiinoe ypagnenue c 08yms nepemenHviMu u e2o 2paguk. Cucrema JIByX JIMHEHHBIX
ypaBHEHUH C JABYMS NEepeMeHHbIMH. PerieHue cucteM ypaBHEHUH CIOCOOOM IOJICTAHOBKH.
[Ipumepsl pelieHrs: TEKCTOBBIX 3a7a4 ¢ TOMOIIbIO CUCTEM YpaBHEHUH.

Koopounamut u cpagpuxu. @ynuxyuu

Koopaunara Toukn Ha mnpsiMmod. UucioBble NPOMEXYTKU. PaccrosHue MexIy AByMs
TOYKaMU KOOPJAMHATHOMU IIPSIMOM.

[TpsimoyroneHas cuctema koopauHaT, ocu OX m Oy. AbGcmucca M opauHaTa TOYKH Ha
KOOpAuHATHOH 1iockocT. Ilpumepsl rpadukoB, 3amaHHBIX (GopMmynamu. YUreHue rpadpukos
peaTbHBIX 3aBUCUMOCTEH.

[Nonsrue pynkimu. I'paduk Gpynkuum. CoiictBa GyHkumil. JIuneltnas pynkuus, e€ rpaduk.
I'paduk pyukuuu Y = KX + b. I paguueckoe pewenue nunetinvlx ypasnenuil u cucmem JUHeltHbIx
VpasHeHUll.

8 KUIACC

Yucna u eviuucnenun

KBagparuelii kopeHb u3 umcna. [lousamue 06 uppayuorarvHom uucie. [lecamuunbie
npubauMCeHUus uppayuoHatvbHuix ducen. CBoiicTBa apu(MeTHUIECKUX KBAJPATHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa30BaHUIO UYMCIOBBIX BBIPQKEHUN M BBIYHMCICHUSIM. /lelicmeumenvhbie
yucaa.

Crenens ¢ LeNbIM NIOKa3aresieM U €€ cBoiicTBa. CTaHIapTHas 3alKUCh YUCTA.

Anzedbpauueckue eviparcenus

KBagparuslii TpEXusieH; pa3i0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIIH.

AnrebOpanueckass npoOb. OCHOBHOE CBOHCTBO anreOpamveckoir napoou. CroxeHwue,
BbIUMTaHUE, YMHOXKCHHE, JeNieHUue anreOpandeckux Apobeil. ParmoHanbHble BBIpAXKEHUS M UX
npeoOpa3oBaHuUe.

Ypaeuenus u nepasencmea

KBagpatHoe ypaBHeHue, (opmyna KOpHEM KBaapaTHOro ypaBHeHMs. leopema Buema.
Pemienne ypaBHeHMIi, CBONAIIMXCS K JHMHEHHBIM U KBaapaTHbIM. [Ipocreifine apoOHO-
paloHaIbHbIE YPaBHEHUSI.

I'paghuueckas unmepnpemayus ypasHerutl ¢ 08yMs NePEMEHHLIMU U CUCTEM JIUHEUHbIX
ypasneHui ¢ 08yms nepemennvimuy. [IpuMepbl pelieHns: CUCTEM HEIMHEWHBIX YpaBHEHHH ¢ IBYMS
IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 aNreOpandecKuM CIIoCOOOM.

UucioBble HEpaBeHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCUNBHOCTH HepaBeHCTB. JIuHeiiHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucremsl
JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

Dynxuyuu

[Tousitne ¢pynkuuu. O61acTh ONpeneIeHuss U MHOXKECTBO 3HaueHui ¢yHkuuu. Criocoobt
3a1aHusl QYHKITHH.

I'padux ¢ynkumu. Utenue cpoiicTB ¢yHkuuu no e€ rpacuky. [Ipumepsl rpadukos
GyHKIMH, OTpa)kalolIiX peajbHbIe MPOLIECCHI.

@OyHKIMH, ONKMCHIBAIOIINE MPSIMYI0 U OOpaTHYIO NMPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX

rpaduxn. dyakuuny = X%,y = x5,y = V/x, Y :S I'paguueckoe pewenue ypasrnenuti u cucmem

VpPasHeHUl.
9 KJIACC
Yucna u evluucnenus
JlelicTBUTEIbHbIE YHCJIA
PanmonaneHbIe YUCTA, UPPAYUOHATbHBIE YUCLA, KOHEUHble U DECKOHEUHble 0eCsmuitble
Opobu. Mmuoocecmgo OelicmeumenbHbIX UYucel, OelicmeUumeibHble HUCId KAK OecKoHeyHbvle
decsaimuunble Opodu. Bzaummo oomosnaunoe coomeemcmeue  MedHcoy — MHONCECMBOM



0elicmeUmenbHbIX Yucesl U KOOPOUHAMHOL NPAMOLL.

Cpasnenue oeticmeumenbHulX Hucel, apupmemudeckue Oeticmsus ¢ 0eucmeumenbHbIMu
YUCIaAMU.

N3mepenus, npudanKeHns, OLeHKH

PazMepbl OOBEKTOB OKpYXKAIOIIETO0 MHUPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
MHUDE.

[TpubnmxEéHHOEe 3HAYEHHE BEIMYMHBI, TOYHOCTh NpUONMKEeHUsA. OKpYIJIEHUE YHCEN.
[Ipukuaka u oLleHKa pe3yJIbTaTOB BHIYMCICHUH.

Ypaenenus u nepasencmea

YpaBHeHuUs1 ¢ OIHOH NepeMeHHOMH

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PelmieHne ypaBHEHHWH, CBOISIIIMXCS K  KBaJpPAaTHBIM.
buxBaapatHoe ypaBHeHME. [Ipumepvl pewienus ypasHeHui mpembvel U Yemeépmol cmeneHeu
DPA3N0ACEHUEM HA MHOICUMETU.

Pemenne 1poOHO-pallMOHAIbHBIX YPaBHEHUH.

Pemmennie TEKCTOBBIX 33714 aIre0OpanyecKuM METOIOM.

Cucrembl ypaBHeHHH

VYpaBHeHHE ¢ IBYyMs MEpEeMEHHBIMU U ero rpaduk. PemeHue cucrteM ABYX JIHMHEHHBIX
YpaBHEHUN C JABYMs INEepeMEHHBbIMU. PelieHue cucteM JBYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpOM cremneHu. ['padudeckas UHTEpIpETaIUsl CUCTEMbI YPaBHEHUN C
JBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a71a4 alredOpanyeckum crocoooM.

HepaBencrBa

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM INEpEMEHHOW. PemieHue cUCTeM JIMHEWHBIX
HEPAaBEHCTB C OJHOW mepeMeHHOW. KBangpaTHelie HepaBeHCTBa. ['paduueckas WHTEpIIpETAIIHS
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Dynkyuu

Ksanpatnunass dynkius, e€ rpaduk m cBoiictBa. I[lapabosia, KOOpAWMHATHI BEPITUHBI
napaboJibl, OCh CHMMETPHUH MapadoJIbl.

I'papuku GyHKIWMIA: y = kx, y = kx + b, y = x4
y = +x,y = SHI/IX CBOIiCTBA.

Yucnoevie nocnedoeamenvnocmu

Onpenesnenue u cnoco0bl 3aJaHUS YMCJIOBBIX M10CJIE10BATEIbHOCTEH

ITonsiTHE YKCIOBOM MOCIE0BATENBHOCTU. 3a/laHUe TIOCIIEJ0BATEIbHOCTU PEKYPPEHTHOM
dhopmyoit u popmysioi N-ro wieHa.

Apudmernyeckasi U reoMeTpruyecKasi Nporpeccuu

ApudmeTrnueckass U reomerpuueckas nporpeccud. @PopMynbl  N-ro  u4jeHa
apu(MeTHYECKON U reOMETPUYECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

H3zo06padsicenue unenog apugmemuieckoli u 2eoMempuieckoli npoepeccuti moukamu Ha
Koopounammoul niockocmu. Jlunetinwiii u sxcnonenyuanvhviil pocm. CnodcHvle npoyeHmeol.

IInanupyembie pe3yJbTaTbl 0OCBOCHHSA YU4eOHOI0 peaMeTa

JIMYHOCTHBIE PE3YJIBTATBI

MOTHBalMsI K OOy4eHHMIO MaTeMaTHKe U LeJeHaNpaBiICHHOW I103HaBaTEIbHON
NEATENBHOCTH;

MOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JESITebHOCTb,
TpeOYIOIIYI0 MaTeMaTHUECKUX 3HaHUI, B TOM YHCIIe YMEHHUE YUUThCS Y IPYTUX JIHOJIeH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYalHl0, OBITh TOTOBBIM JEHCTBOBAaTH B
OTCYTCTBHE IapaHTUH yCIIEXa;

criocobHocTs oOyuarounxcs ¢ 3[IP k oco3HaHuI0 CBOMX A€PUIMTOB U MPOSBICHUE
CTPEMJIEHHS K UX IIPEOAOJICHHUIO;

CIIOCOOHOCTH K CAaMOPa3BUTHUIO, YMEHUE CTaBUTh TOCTHKUMBIE LIENH;



yYMEHHUE pa3inyaTh ydeOHbIe CUTyallll, B KOTOPBIX MOXHO JI€HCTBOBATh CAMOCTOSITEIBHO,
U CUTyalluu, T/ CIeAyeT BOCIOIb30BaThCS CHPAaBOYHOM HHGpOpMalued Wi JApYyruMU
BCIIOMOTATEJIbHBIMU CPEICTBAMU;

CIIOCOOHOCTH NEPEHOCUTH MOJTYUESHHBIE B X0/1€ 00YUEeHUS 3HAHUS B aKTYAJIbHYIO CUTYaI[UI0
(IpM peleHnH KUTEHCKUX 3a]1a4, TPEOYIOIIHUX MaTeMaTUYECKUX 3HAaHUMN );

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSIX U IIPABHUIIAX IPOBEAEHUS TPOMEKYTOUHOMN
M UTOTOBOM aTTECTaIUH;

OBJIaJICHUE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ognadenue yHugepcanbHolMu yUeOHbIMU NO3ZHABAM EJIbHBIMU OCTCH BUAMU:

yCTaHaBJIMBaTh MPHUUYMHHO-CIEACTBEHHBIE CBSI3M B XOJ€ YCBOCHUS MaTEMaTHYECKOTO
MaTepuana;

BBISABIIATH Ie(DUIUT JAaHHBIX, HEOOXOIMMBIX JIJIsl pEIICHUS TIOCTABJICHHOM 3a/1auH;

C TIOMOIIBIO YUUTENSI BEIOMPATh CIIOCOO PEIICHHS] MaTeMaTHYeCKOH 3a1aun (CpaBHUBATH
BO3MOJKHBIE BAPUAHTHI PEILICHHS);

MPUMEHSTh U MPEeoOpa3OBbIBATh 3HAKU UM CHUMBOJIBI B XOJI€ PEIICHUS MaTEeMaTHUYECKUX
3az1ay;

YCTaHaBIMBATh UICKOMOE U JIAaHHOE MPH PEIICHUN MaTeMaTUYeCKOM 3a/1aui;

MOHUMATh ¥ UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB M (JOPM IPEICTABICHUS;

WTIOCTPUPOBATH peliaeMble 3aa4u rpauyecKuMu CXeMaMu;

3¢ HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

MOHMMATh M HCIIOJNIb30BaTh MaTeMaTHUECKHE CpPEJCTBA HArISAHOCTH (Tpaduku,
JMarpaMMBbl, TaOJIHIIBL, CXEMBI U JIP.) JUTsl WILTIOCTPAIUH, MHTEPIPETAIUY, apTyMEHTAIHH.

Ognadenue ynugepcanibHolMu yUeOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUAMU:

OpPraHM30BbIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B MpoIIecce PEeIIeHUs 3aay;

B3aMMO/JICHCTBOBATh U HAXOUTh O0IIME CIIOCOOBI paboThl; paboTaTh B IPYIIE: HAXOAUTh
o011ee penieHue U pa3periath KOH(PIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIMN U Y4ETa UHTEPECOB;
ciymaTth naptHépa; GopMyIHpPOBaTh, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPH HAIUYUM PA3HBIX TOUEK 3pEHUS U
paspematb KOHQIUKTHI HA OCHOBE Y4E€Ta HHTEPECOB U MO3UIINNA BCEX YUaCTHUKOB;

apryMEHTUPOBATh CBOIO IMO3UILMI0O U KOOPAMHHUPOBATH €€ C MO3UIUSAMHU MapTHEPOB B
COTPYIHHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM AEATEIbHOCTH;

BBIIOJIHATH CBOIO 4acTh paboOThl, JOCTUraThb KauyeCTBEHHOIO pe3yibTaTa H
KOOPJMHUPOBATh CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA POIYKT.

Ognadenue yHugepcanbHblMu y4eOHbIMU PESYIAMUCHBIMU OCUCHBUAMU:

CTaBUTh LI€JM, BBHIOMpPaTh U CO3AaBaTh ANTOPUTMBI JUISL pELIeHUS Y4eOHBIX
MaTeMaTHYECKHX pobiieM;

IUIAHUPOBaTh M OCYLIECTBIATH JEATENbHOCTh, HANpPaBJICHHYI0 Ha peLICHHE 3a7ay
HCCIIEeIOBATENIbCKOIO XapaKTepa.

dopmynupoBaTh M yAepkHBaTh  y4eOHYIO  3ajady, COCTaBIATh IUIAaH H
MOCJIEI0BATEIBHOCTD JCHCTBUM;

OCYILLIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI,

KOHTPOJIUPOBATH MIPOLIECC U Pe3yibTaT yueOHOM MaTeMaTHUECKO! 1eITeIbHOCTH;

a/IeKBaTHO OLICHUBATH ITPABUIILHOCTH MJIM OIIMOOYHOCTD BHITIOJHEHUS yueOHOIl 3a1auu, eé
00BEKTUBHYIO TPYIHOCTbh U COOCTBEHHBIE BOBMOXHOCTH €€ pEeIICHHUS;

CJINYATh CTIOCO0 JEMCTBUS U €T0 Pe3yNbTaT C 33JJaHHBIM TAJIOHOM C LIEJIbI0 OOHAPYKEHHS
OTKJIOHEHHMH U OTJIMYMN OT 3TAJIOHA.

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUH YU4eOHOH 3a1a4u;



NOHUMAaTh MPUYUHBI, O KOTOPHIM He ObUT JOCTHUTHYT TpeOyemblii pe3ynbTaT
NEeSTENbHOCTH, ONPEENATh MO3UTUBHBIE N3MEHEHHUS M HaIlPaBJICHUs, TpeOyIolue AalbHenen
paboTHI;

peryanpoBaTh Crioco0 BbIPaKEHUs SMOLIUH.

IMPEAMETHBIE PE3YJIBTATbBI

7 KUIIACC

Yucna u eviuucnenun

BeinonHATe, coueTas ycTHble M IMCbMEHHBIE NPUEMBI, apu(MeTHdeckue IeHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHWs YUCIIOBBIX BBIPAKEHHMH; MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYMCICHUS 3HAUEHHH JPOOHBIX BBIPAXKEHUH, COJAECpKAIIMX OOBIKHOBEHHbIE U
JECATHUYHBIEC IPOOH.

[lepexoauTb OT OMHOM (POpMBI 3amucH YHCeN K JApYroi (mpeoOpa3oBbIBaTh AECATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUYHYIO Apo0b). CpaBHUBATE U YIIOPSAJOYMBATD
paluOHaIbHBIC YHCIIA.

OKpyryiTh yucia.

BBINOIHATE NPUKHIKY U OLICHKY pe3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYEHUM YMCIIOBBIX
BBIPAKECHUM.

BbInonHATe [EHCTBHS €O CTENEHSAMM C HAaTypaJbHbIMHU IOKa3zaTelssMH (C Omopoil Ha
CIIPAaBOYHYIO WH(OPMAIIHIO).

IIpuMeHATH NPU3HAKU AEIMMOCTH, Pa3I0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemate mpocreiinye NpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHUEM
BEJINYMH, IIPONOPLHUOHAIIEHOCTBIO BEIIMYMH, IPOLIEHTAMH; HHTEPIIPETUPOBATH PE3YNIBbTAThl PELICHUS
3aJa4 ¢ y4éTOM OTpaHUYEHUH, CBS3aHHBIX CO CBOWCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Anzebdpauueckue evipasrcenus

OpueHTUpOBaThCS B MOHATHSX U ONEpUPOBAaTH Ha 0a30BOM YpOBHE anreOpanydeckoi
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxoauts 3HaueHuss OyKBEHHBIX BBIPAKEHUHN NPHU 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonusaTe npeoOpa3oBaHus LENO0ro BeIPAKEHUs B MHOTOUJICH NPUBEIEHUEM MTOA00HBIX
CJIaraeéMbIX, pacCKpbhITHEM CKOOOK.

BBINOAHATE yMHOXEHHME OJHOWICHA HAa MHOTOWIEH M MHOIOYICHAa HAa MHOTIOWIEH,
MpUMEHITh (OPMYJIbI KBajJpaTa CyMMbl M KBaJpaTa pa3HOCTU (C OMNOPOH Ha CIPaBOUYHYIO
uHpOPMAIIHIO).

OcyliecTBIATh Pa3ioKeHWE MHOTOWIEHOB HAa MHOXXHMTEIN C MOMOIIBIO BBIHECEHHUS 32
CKOOKHM OOIIEro MHOXXUTENSI, TPYNIHPOBKU CJIAraeéMbIX, NMPUMEHEHUs (OpMYJ COKpalIEHHOTO
YMHOKEHUS (C OMOPOi HA CIIPABOYHYIO0 HH(POPMAIIHIO).

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJISi pEILeHHs pPa3lMYHbIX 3a1ad M3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPaKTUKU.

Hcnionb30BaTh CBOMCTBA CTENEHEN ¢ HATYPaJIbHBIMH ITOKA3aTENIMU IS IPeoOpa3oBaHUs
BBIPXECHHH (C ONTOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypaeéunenus u nepasencmea

Pemate nvHeiiHbIE ypaBHEHUS C OJHOW MEPEMEHHOM, MPUMEHSS MpaBuia Mepexoja OT
HCXOJHOTO ypaBHEHHUS K pPaBHOCHUIBHOMY eMy. IIpoBepsTb, SBISIETCS JIM UUCIO KOPHEM
YPaBHEHUS.

Hmets npencraBieHne o rpaduueckux METOAax MpH PeIieHUH JTUHEWHBIX YpaBHEHUH U
UX CHCTEM.

[TonOupath npuMepsl ap Yucell, ABSAIOIMINUXCS PELICHUEM JIMHEHHOT0 YPaBHEHHUS C IBYMSI
IIEPEMECHHBIMHU.

CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEWHOTO YpPAaBHEHHS C JIBYMS
NIEPEMEHHBIMU; MOJIB3YSICh IPa()uKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPABHEHHUS.

Pemarb cuctemsl AByX JIMHEWHBIX YpPaBHEHHMH C JIByMsI IIEpEMEHHBIMU, B TOM 4YMCIIE



rpadudecku (C Omopoit Ha aIrOpUTM YUeOHBIX JeHCTBUI).

CocTaBndts (Iocjie COBMECTHOT'O aHAJIN3a) U pelaTh JIMHEHHOE YpaBHEHUE U CUCTEMY
JMHEWHBIX YPaBHEHUH I10 YCJIOBMIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4u MOJy4YEHHBIN pe3yIbTar.

Koopounamut u epagpuxu. @ynuxyuu

N300paxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKHM, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAuHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJlbl; 3alUCBhIBATh 4YHMCJIOBBIE IIPOMEXYTKH Ha
anreOpandecKkoM sI3bIKE.

OTmeuaTs B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpPAMHATAaM; CTPOUTh
rpaduku muHeHHbIX GyHKui. CTponuts rpaduk GyHkimu Yy = KX + b.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMA HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIHMYHMHAMH (IO
QJITOPUTMY YYEOHBIX JEHCTBHI): CKOPOCTb, BPEMS, PACCTOSHHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb;
MIPOU3BOIUTENIEHOCTD, BpeMsi, 00BEM paboThI.

HaxonuTh 3HaueHue QyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crmoco0 MPEICTaBICHUS W aHamu3a WH(OPMAIIUU; U3BIIEKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAaPUKOB PeaIbHbIX IPOLECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u evluucnenusn

Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE ICHCTBUTENBHBIX YUCEN JIs
CpPaBHEHUsI, OKpYIVIEHUS M BBIYMCICHMH; M300pakaTb ACHCTBUTEIbHBIE 4YHMCIAa TOYKAMH Ha
KOOPAMHATHOMU IIPSIMOM.

[TpumensaTh NOHATHE apu(METHYECKOro KBAJpPaTHOIO KOPHS; HAaXOAWUTh KBaJpaTHbIE
KOPHM, UCIIOJIb3YsI IPU HEOOXOAMMOCTH KaJIbKYJISITOP; BBIIIOJIHATH POCTEHIINE MpeoOpa3oBaHus
BBIpa)KEHUM, coJiepKaluX KBaJpaTHbIE KOPHH, UCTIONIb3Ysl CBOMCTBA KOPHEH.

Hcmonb30BaTh 3amucy OONBIIMX M MaJbIX YUCENl C MOMOINBIO JECATUYHBIX NpoOel u
crenene yucna 10.

Anzedbpauueckue evipasrcenus

[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTesieM, BBINOIHATh MpeoOpa3oBaHMs
BBIPQKEHUH, COJEpIKALMX CTEMEHH C LEeJbIM IoKa3zareiaeM (C MCIOJIb30BAHUEM CIPABOYHOMN
nH(popMaIun).

BbINOIHATE HECIOXKHBIE TOKIECTBEHHBIE TPE00OPa30BaHuUs PallMOHATbHBIX BBIPAXKEHUN Ha
OCHOBE ITPAaBUJI IEHCTBUI Ha/l MHOTOWICHAMH U aJIreOpandecKuMu JIpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHUS BBIPAKEHUH U1 pEIICHUS pPa3IUYHBIX 3a1ad M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKH.

Ypasuenus u nepasencmea

Pemarp nuHeilHble, KBaJpaTHblE YypaBHEHHs (C HCIOJb30BAaHHEM CIIPABOYHOM
uHpOpPMAalMK) U pPallMOHAJIbHBIC YPABHEHHUS, CBOJSALIMECS K HUM, CUCTEMBI JIBYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

IIpoBoauTh MpoCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM ypaBHEHHI, B TOM UHUCIIE C
MpUMEHEHHEM I'padUUecKuX MpeCcTaBIeHUH (YCTaHABINBATh, UMEET JIM YPAaBHEHUE UJTU CHUCTEMA
YpaBHEHUH pEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIP.) C OMOPOii HAa aJITOPUTM Y4E€OHBIX ACHCTBUI.

[lepexoauTs OT cioBeCHOW (OPMYIHPOBKH 3ajauu K €€ anreOpandecKoill MOJEIH C
IIOMOLIBI0 COCTAaBJICHHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHMiI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4 MOTy4YEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB /ISl CPABHEHHUS, OLICHKH; pellaTh JUHEHHbIE
HEPaBEHCTBA C OJHOM IEPEeMEHHOM M HMX CHUCTEMbI, JaBaTh IpaUUECcKyl0 WILIFOCTPALMIO
MHO>KECTBa PEILIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynxyuu

OnepupoBarh Ha 0a30BOM YpOBHE (YHKIMOHAJIBHBIC TMOHATHUS M S3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE O0O03HAYEHUs); ONpEAEATh 3HaueHHE (YHKLUMU 1O 3HAYEHUIO apryMeHTa;
OTIpeNIeNATh CBOWCTBA (PYHKIMH 110 €€ rpaduKy.



Crpouts rpaduku 3eMeHTapHBIX (GyHKIHM Buga , Y = X5,y = X3,y = x , y= g;

ONUCHIBaTh CBOMCTBa 4yMciIOBOM ¢(yHKIMM 1o e€ rpaduky (Ipu HEOOXOAMMOCTH C
HaIpaBJISIONIEH TOMOIIBIO).
9 KJIACC

Yucna u evluucnenus

CpaBHMBATh U YIIOPSAI0UUBATh PALIMOHATIBHBIE U PpALlMOHAIBHBIE YHCIIA.

BemmonHsaTe apudmerndeckue IeHCTBHS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETasi YCTHBIC U
MUCbMEHHBIE IPUEMBI, BHIIOIHITH BEIYUCICHUS C HPPALIMOHAIEHBIMU YHCIIAMHU.

HaxonuTh 3HaUeHUs CTETEHEH C IeIbIMU TIOKa3aTesIMA U KOPHEW; BEIYUCIISATD 3HAYCHHUS
YHCIIOBBIX BBIPAYKEHHH.

OKpyTysITh IEHCTBUTENBHBIC YHWCIIA, BBHIMOJHATh NPUKHUIKY pE3yJIbTaTa BBIYHACICHHH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUI.

Ypasenenus u nepasencmea

PemaTh MTUHENHBIE U KBAApaTHBIC YPaBHEHUs, ypaBHEHUS, CBOASAIIMECS K HUM, IPOCTEUIIINE
IpoOHO-pallMOHATIbHbIE YPAaBHEHUSI.

Pemate mpocreiiiine cuctemsl IBYX JIMHEHHBIX ypaBHEHMH C JBYMs MEPEMEHHBIMHU H
CHCTEMBI JIBYX YPaBHEHH, B KOTOPHIX OJTHO YPaBHEHHE HE ABISAETCS JUHEHHBIM (110 BU3yaJIbHON
orope).

Pemate mnpocreiiline TEKCTOBBIE 3aJaud aJreOpauyecKuM CIOCOOOM C IMOMOUIBIO
COCTaBJICHUS YPAaBHEHUS UJIM CUCTEMBI JIByX YPaBHEHUH C ABYMS TIEPEMEHHBIMH.

[IpoBOaUTH MpoCTEiIIME UCCIEN0BaHNS YPABHEHU U CUCTEM YPABHEHHI, B TOM YHUCIIE C
IpUMEHEHHEM TpapUUeCcKuX MpeIcTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHUE MITH CUCTEMa
YPaBHEHUH PELICHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh peEIICHUE
HEPaBEHCTB Ha YUCJIOBOM MPSIMOH, 3aIIUCHIBATh PEILIEHUE C IOMOIBIO CUMBOJIOB.

Pemate cucTeMbl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO; M300pa)kaThb PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPAMOI,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEIICHUH Pa3IMYHbIX 3a]ady.

Dynkuyuu

Pacnio3HaBaTh (yHKIMHU M3ydeHHBIX BHJIOB. IloKa3bIBaTh cXeMaTHYECKH PACIOJIOKEHUE
Ha KOOPJMHATHOMH TIocKocTH rpadukos Gynkimii Buna: y = kx, y =kx + b, ,y =ax? + bx +c¢, y =

k . . .
Xy = Vx,y= ~ B 3aBUCHMOCTH OT 3HAYCHHH K02 (HUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIUA.

Ctpouth M M300pakaTh CXEMAaTHYECKH IpadMKH KBAaIPATHUYHBIX (DYHKIWH, ONMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIUN MO UX TpaduKam.

PacmiosHaBate  KBajpaTH4Hyl0O (QYHKIUIO 1O  QOpMyie, MNPHBOAUTH HPUMEPHI
KBaJpaTUYHBIX QYHKIUH U3 peaqbHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacrnio3HaBaTh apu(pMeTHUECKYI0 U TEOMETPHUUECKYIO TPOTPECCUU TP PA3HBIX CIIOCOOax
3aJaHusl.

BBINONHATE BBIYUCICHUS] C MCIOJIb30BaHUEM (hopMya N-ro wieHa apupMETHYECKOH U
T€OMETPUYECKOH MPOrpeccHid, CyMMBI TEpBBIX N dIeHOB (C OMOpOH Ha CHPAaBOYHYIO
nH(OPMAIIHIO).

Pemats 3a1aun, CBS3aHHBIE C YUCIOBBIMU MTOCIIEOBATEILHOCTSMH, B TOM YHCJIC 33/1a41 U3
peanbHOM )KHU3HU (C MCTIOIB30BAaHUEM KAIIBKYIISATOPA, HU(PPOBBIX TEXHOIOTUI).



