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MATEMATHUKA

AnantupoBaHHasi pabouast mporpamma (faiee [IporpamMma) mo yueOHOMY IpeIMETy
«Marematuka» paspadorana Ha ocHoBe ®I'OC OOO.

ITosicHuTeIbLHASA 3aNMUCKA

OO0mas xapakTepuCcTHKA yueOHOro npeamera «MartemaTuka»

AnanTtupoBaHHas paOodas mporpamMma MO MaTeMaTHKe Ui oOydaromuxcs 5—9
kiaccoB (¢ HOJIA Bapuant 6.1 u Bapuant 6.2) u 5-10 xnaccoB (C y4eToM MPOJIOHTAIIUU
st oOyuaronuxest ¢ HOJIA Bapuant 6.3) paspaborana Ha ocHoBe DenepalibHOrO
roCyJ1JapCTBEHHOTO 00pa3zoBaTenbHOTO cTaHAapTa OCHOBHOT'O oOmiero
oOpa3oBaHusi ¢ Y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHMI, NPEIBIBISIEMBIX K
MaTEMaTUYECKOMY O0Opa30BaHUIO, W TPAIULIUNA POCCUICKOTO 00pa30BaHHUs, KOTOPHIC
00€eCTeUrBaIOT OBJIAJICHUE KIIIOYEBHIMU KOMIIETEHIIUSIMHU, COCTABJISIONIMMH OCHOBY IS
HEMPEPHIBHOTO 00pa30oBaHMs M CaMOPA3BUTHS, & TaKXKe IEJIOCTHOCTh OOIIEKYJIBTYpHOTO,
JMYHOCTHOTO U TO3HABATEIBHOIO pa3BUTUA oOyuaronmxcs. B paboueit mporpamMMe y4TeHbI
uaeu u noJsioxkeHus: Konneniuu pa3Butus MatremMaTudeckoro obpasoBanus B Poccuiickoit
denepanum.

B nsnoxy mudpoBoit Tpanchopmaiuu Bcex cdep YeIOBEUYECKOW AESITEIbHOCTH
HEBO3MOXKHO CTaTb  OOpa30BaHHBIM COBPEMEHHBIM  4YeJIOBEKOM 0Oe3  0a30BOM
MaTeMaTUYECKOM MOJITOTOBKU. Y3K€ B IIKOJE MaTeMaTUKa CIY>KUT OMOPHBIM MPEIMETOM
JUIST U3Y4YEHUST CMEXKHBIX JUCIHUIUIMH, a TOCJE IIKOJbl peajbHOM HE0O0XOIUMOCTHIO
CTAaHOBUTCS HEMpepbiBHOE o0Opa3oBaHWe, 4YTO TpeOyeT TMOJTHOIIEHHOW 0a30BOM
0011e00pa3oBaTeNbHON MOJITOTOBKH, B TOM YUCJIE M MaTeMaTHYEeCKOW. DTO 00YCIOBICHO
TE€M, YTO B HAIld JHU PacTET 4YUCIO MPOdecCui, CBSA3AHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHUEM MAaTeMAaTHKHU: U B cepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJOTUUYECKHUX
o0nacTsiX, U Jaxke B TyMaHUTapHbIX chepax. Takum oOpazoM, Kpyr 0Oy4aroOmUXCs, IS
KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMBIM MIPEIMETOM, PACIIUPSAETCS.

[IpakTrueckasi MOJE3HOCTh MaTEMaTUKU OOYCJIOBJIIEHA TEM, YTO €€ MpeaMeTOM
SBJISIOTCS (pyHJAAMEHTaJIbHbIE CTPYKTYpPHl HAIIETO0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEHIINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM
OTIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJISl PA3BUTHUSL HAYYHBIX M MPHUKIATHBIX
uned. be3 KOHKpPETHBIX MaTeMaTHYeCKUX 3HAHHWM 3aTpyJAHEHO TMOHUMAHUE MPUHIIUIIOB
YCTPOMCTBA M HCIIOJIb30BaHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATUEC U HUHTEPIPETALUS
pa3HOOOpa3HOW  COLMAIBHOM,  SKOHOMHUYECKOH,  MOJMTHYECKOW  uH(pOpMaIuuy,
ManodpeKkTUBHA TOBCEIHEBHAS TPAKTUYECKas IeATEIbHOCTh. KakmoMy denoBeKy B
CBOEH KM3HU TPUXOIUTCS BBITIOJHATH PACUYETHI U COCTABJIATH JITOPUTMBI, HAXOJIUTh U
MPUMEHSATH (HOPMYJIBI, BIIAJIETh TPAKTUYECKUMH MPUEMAMH TEOMETPUUECKUX U3MEPECHUN U
MOCTPOEHUH, YUTaTh HMHQPOPMAIIUIO, TPEICTABICHHYIO B BHUAC TaOJWIl, OUarpaMMm u
rpauKOB, KUTh B YCIOBUSX HEOIMPEACIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4ailHBIX COOBITHH.

OnHOBpEeMEHHO ¢ pacuidpeHueM cdep MPUMEHEHUS] MaTeMaTUKU B COBPEMEHHOM



oOmiectBe BcE OoJee BaXKHBIM CTAHOBHUTCS MAaTEMATUYECKUH CTHJIb MBIIUICHUS,
IPOSIBIISIOLIMIICS B OIpeneia€HHbBIX YMCTBEHHBIX HaBbIKax. B mpomecce u3yueHus
MaTeMaTUKH B apceHal MNpUEMOB M METOJOB MBIIIJIEHUS YEIOBEKa €CTECTBEHHBIM
o0pa3oM BKIIIOUYAIOTCA MHAYKLHUSA M JEAYKLHs, 000OIIeHNEe U KOHKpETU3alus, aHaJIu3 U
CUHTE3, KJIacCUPUKAIUs W cucTemarusanus, aOcrparupoBaHue M aHanorus. OOBEKTHI
MaTEeMaTUYECKUX YMO3aKIIOYEHUH, TMpaBWIa MX KOHCTPYUPOBAHUS  PACKPBIBAIOT
MEXAHU3M JIOTHUECKUX MMOCTPOEHMM, CIIOCOOCTBYIOT BBIPA0OTKE yMEHUS (POPMYIHPOBATH,
000CHOBBIBaTh U JOKa3bIBaTh CYKJEHUS, TEM CAMbIM Pa3BUBAIOT JOTMYECKOE MBIIUICHHUE.
Benymass ponb mOpUHAUIEKUT MaTeMaTHKE M B (OPMUPOBAHUU AJITOPUTMHUECKON
KOMITOHEHTbI MBIIIJIEHUSI U BOCIUTAHUN YMEHUI JEHCTBOBATH 110 3aIaHHBIM AJITOPUTMaM,
COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpouecce pemenus 3agad —
OCHOBOW y4eOHOM JEeATEIbHOCTH HAa YpPOKaXx MaTeMaTUKU — pa3BUBAIOTCS TaKKe
TBOpUYECKasl U MPUKIAJHAS CTOPOHBI MBILIJICHUS.

OOyueHue maTeMaTuke JaéT BO3MOXHOCTb pa3BHBaTh y OOy4arolUXcs TOYHYIO,
palMoOHaJIbHYI0O U HMH(OPMATUBHYIO pe€Yb, YMEHHE OTOMpaTh HambOosee MOAXOMASIINE
A3BIKOBBIC, CHUMBOJINYECKHE, Tpaduueckue cpeacTBa Al BBIPAKEHUS CYXKICHUM U
HarJIAIHOTO UX MPEJCTaBICHUS.

HeoOxoaumMbpIlM KOMIOHEHTOM OOIEN KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIsIeTCS 00LIee 3HAKOMCTBO ¢ METOJIaMHU TIO3HAHMSI IEHCTBUTEIBHOCTH, MIPEICTABICHUE O
OpeIMETe U METOJAaX MAaTeMAaTHKH, WX OTIMYHA OT METOAOB APYI'MX E€CTECTBEHHBIX U
T'YMaHHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHUSI MATEMAaTUKH VISl PEIICHUS] HAyYHBIX
Y IPUKJIAJHBIX 3a7a4. Takum o0pa3oM, MaTeEMaTHYECKOE OOPa30BaHNE BHOCUT CBOW BKJIAJ
B (popMupoBaHue OOIIEH KyJIbTYpbl YEIOBEKA.

W3yyeHue MaTeMaTUKH TaKkKe CIOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, TIMOHMMAHHMIO KpacoTbl M H3SIIECTBA MATEMaTUYECKUX PaACCYKICHHI,
BOCHPUSITHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO UIEH CUMMETPHH.

Hesan u3yuyenus yueOHoro npeamera «MaremaTuka»
[TpuopuTeTHBIMU HEIIMHU 00yUEHUS MAaTEMATHKE SIBIISTFOTCSI:

dbopMHpOBaHUE IEHTPATBHBIX MATEMAaTHUYECKHX TMOHATUNA (YUCJIO, BEIIMYWHA,
reoMeTrpuyeckas (urypa, mepeMeHHasi, BEpPOSTHOCTh, (PYHKIIUS), OOECTIeUMBAIONTUX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMaTUYECKOTO 00Pa30BaHUs 00yUarOIINXCS;

NOJBEJCHUE OOyYaromMXcsl Ha JOCTYIHOM [UIsl HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMAaTUKH M OKPYXKAIOIIET0 MHpa, TOHUMaHWE MAaTEMAaTHKU KaK 4acTh
o0IIeH KyJIbTYpHl YEIOBEUECTBA;

Pa3BUTHE WHTEIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH O00yYaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, MCCIIENOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTepeca K U3yUYCeHUI0 MaTEMaTHKH;

dopmupoBanre (HYHKIMOHAIBHOWM MaTeMaTHYeCKOW TPaMOTHOCTH: YMCHHS
pacro3HaBaTh IPOSBICHUS MaTEMaTHUYECKUX MOHATUH, 0ObEKTOB M 3aKOHOMEPHOCTEN B
peaNbHBIX JKU3HEHHBIX CHUTYAIlUAX W TPU H3YYCHUHM JIPYTUX YYEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBHUCHUMOCTE M 3aKOHOMEpHOCTeH, (GOpMylupoBaTh HX Ha S3bIKE
MaTeMaTUKd W CO3/aBaTh MATEMAaTHYECKHE MOJENH, TPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKHi ammapar Il peMIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YJIbTATHI.



OCHOBHBIC JMHHUHM COJEpKaHUA Kypca MaTeMaThku: «Yucia W BBIYHUCICHUSY,
«Anrebpa» («Anredpanyeckue BhIpAKEHUSN», « Y paBHEHUS U HEPABEHCTBA), « DyHKIINNY,
«I"eometpusi» («I'eomerpudeckue GUrypbl U X CBOCTBay, «3MepeHne reoMeTpuiecKux
BEIUYHUHY»), «BeposTHOCTh U cTaTucTUKay. [laHHbBIE JIMHUM Pa3BUBAIOTCS MapaylieiabHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOi,
a B TECHOM KOHTakTe W B3aumojenctBuu. Kpome sToro, ux oOBEAMHSET JOrHYecKas
COCTaBJISIIOLIAsl, TPAJAMIIMOHHO TMPUCYIIas MaTeMaTUKe U [POHMU3BIBAIONIAS  BCE
MaTeMaTU4YeCKUue KypChl U cojepkarenbabie imann. ChopmynupoBanHoe B DeneparibHOM
TOCYJJapCTBEHHOM 00pa30BaTEIbHOM CTAaHJIAPTE€ OCHOBHOrO oO0miero oOpa3oBaHUs
TpeOOBaHHE «YMETh OIEPUPOBATH TMOHATHUSAMHU: OIpPEACIICHHe, aKCUOMa, TeopeMa,
JI0KA3aTeIhCTBO; YMEHHE PACIIO3HABATh UCTHHHBIC U JIOXKHBIC BBHICKA3bIBAHUS, TTPUBOINUTH
MpUMEPHl M KOHTPIPHUMEPHI, CTPOUTHh BHICKA3BIBAaHUS W OTPHUIIAHUS BBICKA3BIBAHHI)
OTHOCHUTCS KO BCEM Kypcam, a (popMHUpOBaHHE JOTHYCCKHUX YMEHHH pacrpenemseTcs: 1o
BCEM rojiaM 00y4YeHUsI Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30oBaHusI.

Copnepxanue  o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJibTaTam
OCBOCHHMS AJJaNITUPOBAHHON paboueil MporpaMMel, pacrpeesI€HHBIM 10 ToJlaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKuM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHIMITHAIBEHBIM
BompocaM  oOydyaromquecs  oOpamjaJiuchb ~ HEOAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHU TOHATUSIMU ¥ HaBBIKAMHM OCYIIECTBISIIOCH TMOCIEAOBATEIbHO U
MOCTYIATEIbHO, C COOJIOJICHUEM TNPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIIOYAJINCh B OOMIYI0 CHCTEMYy MAaTEMAaTHYEeCKUX TIPEACTABICHUNA OOYJarOIIMXCS,
paciupsisa u yriryossis e€, 00pa3ysi IpOUYHbIe MHOKECTBEHHBIE CBSI3U.

IpyuHUMIBI peaJu3anyvy aJaNTHPOBAHHON padoyeil MPorpaMmbl

[Tpu peanuzanuu npuHuMna audQepeHIpoBaHHOTO (MHAMBUIYATBHOI0) MOAX01a
B 00y4yeHun matematuke ydammxcsa ¢ HOJA Heo0X0auMO yUUTHIBaTh YPOBEHb Pa3BUTHS
y HUX MaHyaJbHbIX HAaBBIKOB. YUHUTENb B MpPOLECCE 00YUEHUs ONPEENIeT BOZMOKHOCTH
yyaluxcs BBIIOJHATh MHCbMEHHbIE PaOOTHI, IMOJIb30BATHCA  MaTEeMAaTUYECKUMU
MHCTPYMEHTAMU B MPOIIECCE MOCTPOEHUS T€OMETPUYECKUX (UTYP U HU3MEPUTEIbHBIX
onepanuil. Tak e B nporecce 00yuyeHus MaTeMaTUKE, YUUTEI0 HEOOXOIUMO YUNUTHIBAThH
YPOBEHb U KayeCTBO pa3BUTHE YCTHOM peun ydamuxcs. [Ipu HepocTtaTO4YHOM ypoBHE €€
pa3BUTUS HEOOXOJMMO HCIOJIb30BaTh TaKHE€ METOJbl TEKYLIET0 U IMPOMEKYTOUHOI'O
KOHTPOJISI 3HAHWM ydaluxcs, KOTOpble Obl OOBEKTUBHO MOKA3bIBAU PE3YyIbTaTUBHOCTh
ux oOydeHus. BxiroueHuss o0ydaronuxcsi B MPOCKTHYIO U Y4eOHO-UCCIE0BATEIBCKYIO
JESTeNbHOCTh, TIPOBEACHHUS] HAOMIOJEHUH W OKCIEPUMEHTOB, B TOM YHCIE C
UCIIOJIb30BAaHUEM yueOHOTO J1a00paTOPHOro 000pyAOBaHUs, HUPPOBOrO (3AEKTPOHHOIO) U
TPaIUIIMOHHOTO H3MEpPEHUs, BKIIIOUas OMpPENeICHHEe MECTOHAXOXKIICHHUS, BHPTYaTbHBIX
naboparopuii, BEUIECTBEHHBIX M BUPTYAIbHO-HATTSAHBIX MOJENEH, W KOJUICKIIUN
OCHOBHBIX MaTEMaTHYECKUX OOBEKTOB.

OOyuaromuecs ¢ ABUTaTeIbHBIMU HAapYLUICHUSIMU WCHBITHIBAIOT Psl TPYAHOCTEH B
nporuecce o0yyeHus: MmareMatuke. MOTOpHbIE HapyIIEHUs! OTPaHUYMBAIOT CIIOCOOHOCTH K
OCBOCHHUIO TMPEIMETHO MPAKTUYECKOM MAESITENbHOCTH. OTO MNPUBOAUT K TOMY, UTO
(GopMupyromecss 3HAHUSA U HaBBIKM SBJSIOTCS HEMPOYHBIMU, IMOBEPXHOCTHBIMH,
(parMeHTapHBIMH, HE CBSI3aHHBIMU B €IMHYIO cucTeMy. OOHapyKUBAIOTCS TPYIHOCTU B

4



dbopMHUpPOBaHNY TIPOCTPAHCTBEHHBIX W BPEMEHHBIX MPEACTABICHHUMA, CYETHBIX OIEpaIni,
paboTe ¢ TeTpaaplo, YUeOHUKOM, CIIOco0axX 3alucu MPUMEPOB B CTOJIOWK, COOJIIOCHUEM
opdorpadudeckoro pexxruma.

Ha ypokax maremartuku, y4amuecs ¢ HOIA ucCHBITBIBaIOT 0OCOOCHHBIE TPYIHOCTH
IIpY BBINOJIHEHUH PUCYHKOB, YepTeked, rpadukoB, Tak Kak UM TPYAHO OJHOBPEMEHHO
JepKaTh KapaHJall U JIMHEUKY, TO3TOMY UM 00s13aTeIbHO TPEOyeTCs OMOIIb B3pOCIIOro
(yuutens, accuctenta). OOyuaromemycs ¢ HOJIA ObiBaeT mpoille Ha)KaTUEM KIIABMIII
BBIIIOJTHUTh YEPTEK HA KOMIIBIOTEpPE, YeM JTO CJIeJaTh C IOMOIIBI0 KapaHjalia u
nuneliku. O0yuatomumcest ¢ HOJIA gocTaTouHO TSKEN0 OCBauBaTh BBOJ MaTEeMaTUYECKHUX
CHUMBOJIOB, HallpuMep, OOBIKHOBEHHBIX JAPOOCH.

Ecnu y ygamerocst ectb HapymieHuss QyHKIMN PyK, TO TEOMETPHUUESCKUI MaTepra
MOXHO paccMaTpuBaTh O0030pHO, 3a7add, CBS3aHHBIE C TIOCTPOCHHEM, IPOIYCTHUTD.
BupryanbHas naboparopusi 1o maremaTHke, Hanmpumep, Ha miaatdopme MO (POII)
JaeT oOy4aronIMMcsi BO3MOKHOCTD BBITIOJIHATh MOCTPOEHUE T€OMETPUUYECKUX (DUTYp Ha
IUIOCKOCTU M B MPOCTPAHCTBE, pPabOTaTh € KOOPAMHATHOW IUIOCKOCTHIO. bosbiioe
BHUMAaHHE HEO0XO0auMO oOpaliarh Ha MPAKTHYECKYI0 HANpPaBICHHOCTh OO0y4YeHUs
MaTeMaTUKe, a UMEHHO: a) U3MEpPEHUE MEPUMETPOB M IUIONIA/eH; 0) BHIUYHUCIUTEIbHbBIC
HABBIKH, B TOM YHCJIE€ U C TIOMOIIBIO KAIbKYJISATOPA.

Onnoit u3 ocobeHHocTeit padboTel ¢ ydamumucs ¢ HOJA sBasercss To, 4TO UM
HE00X0IUMO OOJIbIIIE BPEMEHH JIJIsl BHITIOJIHEHUSI 33JJaHUM, YEM 3/I0POBBIM 00YyJarouMCs,
MOATOMY i1 KOHTPOJISi 3HAHWUW Jydllle HUCMOJb30BaTh 3aJayd Ha TOTOBBIX YEpTEXKax,
3a/laud, B KOTOPBIX YK€ Harme4yaTaHO YCJIOBUE M Hayajao PEIICHHsS, a OOydarolmumcs
OCTa€TCs €ro TOJIbKO 3aKOHUYUTh WM BBINIOJIHUTh TECTOBbIE 3agaHud. llepen
KOHTPOJIBHBIMU paboTaMu HEOOXOIMMO MPOBOAUTH 0000IIAOIINE YPOKHU 1O TEME, TaK KaK
y oOyuaromuxcs ¢ HOJIA oTMeuaroTCs HEIOCTAaTKH pPa3BUTUSA NaMITH, OCOOCHHO
KpaTkoBpeMeHHOM. (O0oO0marmme ypokd Aal0T BO3MOXKHOCTh CKOHIIEHTPUPOBATh
BHUMAaHHE Ha OCHOBHBIX yIPAXXHEHUSAX, BBEJICHHBIX B KOHTPOJIbHYIO PadoTy.

XapakrepucTuka 0co0bIX 00pa3oBaTeIbHbIX MOTPeOHOCTEI
odoyuarwmmuxcsa ¢ HOIA

Oco0Obie 00pa3zoBaTenbHbIE TOTPEOHOCTH Y 00YHAIOIIUXCS C HAPYIICHUSIMU OTIOPHO-
JBUTATEIBHOTO amnmapara 3aJaroTcsl Clelu(UKON JBUraTeNIbHbIX HAapyIIEHUH, a TakKxkKe
cnenu(UKON HapyIIEHHUs] TCUXMYECKOTO pa3BUTHUS, U OINPEACISIOT OCOOYI0 JIOTHKY
NOCTPOEHUsI y4eOHOro mpoiiecca. Hapsimy ¢ 3TUM MOKHO BBIIETUTH 0COObIE TIO CBOEMY
XapakTepy NOTPeOHOCTH B O0OYYEHUH MaTE€MaTHUKE, CBOMCTBEHHbIE BCEM OOYYaIOIIUMCS C
HOJIA:

— HEO0OXOAMMO HCHOJIb30BAaHUE CIECHMAIBHBIX METOJ0B, NPUEMOB U CPEJACTB
oOy4yeHus: (B TOM 4YHCIE CHEHHMATU3UPOBAHHBIX KOMIBIOTEPHBIX U ACCHUCTHBHBIX
TEXHOJIOTUH), OOECHEeYMBAIOUIMX  pealu3aliio  «OOXOAHBIX  MyTei»  oOyueHus;
WCIIOJIb30BAaHUE BUPTYAIBHONW MaTEMaTHUECKON J1ab0opaTopum.

— HamISIHO-NICWCTBEHHBIN, TPEIMETHO-TIPAKTUYECKUN  XapakTep  OOydeHHS
MaTeMaThuKe W YOPOLIEHUWE CHUCTeMbl Y4eOHO-TO3HABATEIbHBIX 3a7ay, pPEIIaeMbIX B
npoiiecce 00y4yeHus;



— CHeluaJbHOE OO0y4YeHHE «IEePEeHOCY» COPOPMHUPOBAHHBIX MAaTEMaTHYECKHUX
3HaHUU U YMEHUI B HOBBIE CUTYyallUl B3aMMOJICUCTBHUS C AEUCTBUTEIBHOCTHIO;

— CHelMaJIbHas MOMOIb B pa3BUTUH BO3MOKHOCTEH BepOaIbHOU U HEBEPOAIbHOM
KOMMYHHKAI[MU Ha YPOKaX MaTeMaTHKU;

—  KOPPEKLMs IPOU3HOCUTEIBHON CTOPOHBI PEYH; OCBOEHUE YMEHUS UCIIONIb30BATh
peub 10 BCEMY CHEKTPY KOMMYHHKATUBHBIX CUTYalIH;

— o0ecreueHne 0co0OW NPOCTPAHCTBEHHOM M BPEMEHHOW OpraHU3aluu
o0Opa30BaTeIbHON CPEIBL;

— MakCUMaJIbHO€ pacHIMpeHUuEe 00pa30BaTEIbHOIO IPOCTPAaHCTBA — BBIXOA 34
npenenabl  00pa3oBaTENbHOIO YUYPEXKICHHUS MpPU PEHICHMH MaTeMaTUYeCKUX 3a4ad U
BBITIOJTHEHUH MTPOEKTHBIX PaloT.

— HCIOJIb30BaTh AJITOPUTMbI JEUCTBUI Npu pemeHun oOywatromumu ¢ HOIA
ONPEIEICHHBIX THUIIOB MAaTEeMaTHMYECKUX 3aJad, B TOM YHUCJIE B IPOLECCE BBINOJHEHUS
CaMOCTOSITENIbHBIX Pa0OT.

MecTo npeamera B y4eOHOM IJIaHE

B cootBercTBUM ¢ DenepanbHBIM MOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO OOLIEro oOpa3oBaHUs MaTeMaTUKa SIBsETcd 00sA3aTeNbHBIM IPEIMETOM Ha
JTaHHOM ypoBHe oOpasoBanus. B 5-9 (10) kmaccax ydeOHBIN npeameT «MaTeMmaTHKay
TPaJMLIMOHHO U3YYaETCs B paMKax CIEAYIOIIUX YYeOHbBIX KYpPCOB:

B 5—6 kJaccax — kypca «MaremaTukay,
B 5-9 (5-10) xmaccax xypca «Anredpay, «['eomeTpusi»
B 7-9 (8-10) xiaccax kypca «BeposTHOCTb U CTaTUCTHKAY.

TemaTnyeckoe MIIAHUPOBAHUE YUYEOHBIX KYPCOB U PEKOMEHAYEMOE PACIIPECICHHE
y4eOHOrO0 BPEMEHHU [JIsl W3Y4YEHUs OTIEIbHBIX TEM, NPEIJIOKEHHbIE B HACTOSIIEH
porpaMme, Haja0 pacCMaTpPUBATh KaK MPUMEPHBIE OPUEHTUPHI B MOMOIIb COCTABUTEIIO
aBTOPCKOM pabouel MporpaMMbl M MPEkKIE BCEro YUUTEN0. ABTOp pabouei mporpaMmbl
BIIPABE YBEIWYUTh WU YMEHBIIUTH MPEAJIOKEHHOE YHUCIO y4eOHBIX 4YacoB Ha TEMY,
9TOOBI YIIIyOUTHCS B TEMATHKY, B OOJIbIIICH CTEMEHN 3aMHTEPECOBABIIYIO O0YUYarOIINXCA,
WIM HalpaBUTh YCUJIUS Ha TPEOJIOJICHHE 3aTpynHEeHHM. J[OMyCTMMO Takke JIOKaJTIbHOE
nepepaclpeiesieHHe U MEePEeCTaHOBKA AJIEMEHTOB COJEpXkKaHUS BHYTPU JIAHHOI'O Kjacca
WM BHYTPU BCEro Kypca mpu  Heobxoaumoctu. KojmyecTBO MpOBEpOYHBIX pPadboT
(TemMaTH4eCKUi U UTOTOBBI KOHTPOJb KauecTBAa YCBOEHHUs y4eOHOro marepuaina) U HX
TUI (CaMOCTOSITEJIbHbIE M KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS HA YCMOTpPEHHE
yuutens. Taxke yduTellb BIPABE YBEIUYUTh WIM YMEHBIIUTh YUCIO y4EOHBIX 4YacOB,
orBeA€HHBIX B IlpumepHoii paboueil mnporpamme Ha 0000LIEHUE, TOBTOPEHHUE, -
CUCTEMaTHU3AlMI0 3HAHUW oOydarouuxcs. EQUHCTBEHHBIM, HO MPUHIMIHAIBHO Ba)KHBIM
KpUTEpPHUEM, SBIISIETCS JOCTHXKEHHE PE3yJbTaTOB OOYYEHHS, YKa3aHHbIX B HacCTOAIIEH
porpaMMe Ha KOHEIl ypOBHSI OCHOBHOTO 00111ero o0pa3oBaHMUsL.

Conmepxkanue  ydyeOHoro  mpeamera  «MaremaTuka», NpeACTaBICHHOE B
amanTupoBaHHOM pabodeit mporpamme, coorBerctByer DI'OC OO0, ocHOBHOM
00pa3oBaTeIbHON MpOorpaMMe OCHOBHOTO OOIIEro 00pa30BaHusl C y4ETOM IPOJIOHTalluU Ha
onuH roj (s ooyuatomuxcs ¢ HOJIA Bapuant 6.3).



Ilnanupyembie pe3yJbTaThl 0CBOCHUS Y4eOHOT0 nmpeaMera «MaTeMaTuKa
HAa YPOBHE OCHOBHOI'0 00111€r0 00pa3oBaHuUs

OcBocHue y‘le6HOFO ImpcameTa «MaremaTuka» JOJIDKHO o0ecIeynBaTh JOCTHXKCHHC
Ha YPOBHC OCHOBHOI'O 06mero 06p3.30BaHI/IH ciacayromux JUIHOCTHBIX, MCTAIIPCAMCTHBIX
" IIPCIAMCTHBIX 06p8,30BaTCJII>HI>IX PEC3YIILTATOB:

JIMYHOCTHBIE Pe3yJIbTAThI

JIuyHOCTHBIE  pe3yJIbTaThbl  OCBOEHUS  MPOrPaMMbl  y4eOHOTO  TpeameTa
«MaremaTnka» XapakTepU3yrTCs:

IHaTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HHTEPECA K MPOLLIOMY W HACTOSIIEMY POCCHMCKOM MATEMATHUKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSM POCCHMCKMX MATEMATHUKOB U POCCHUMCKOMN
MAaTeMaTU4YEeCKOW IIKOJbI, K HCIOJIb30BAHUIO ATHUX JOCTMIKEHUM B JPYTUX HAayKax U
MPUKJIAJAHBIX cdepax.

I'pamxpaHckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTaHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00SI3aHHOCTEN TpaKJaHWHA U pealiu3aliy ero npas,
IPEICTaBIICHUEM O MaTeMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SABJICHUM, TPOLEAYp IPakIaHCKOro OOIIeCTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
OOCY)XIEHHIO OJTHYECKHX TPOOJeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM
JNOCTH)KCHUWA HAyKH, OCO3HAHHUEM BAXXHOCTH MOPAIBHO-3TUYECKUX MPUHIUIOB B
NESATEIIbHOCTU YYEHOTO.

TpynoBoe Bociutanue:

YCTAaHOBKOM HAa AaKTUBHOE€ y4YacTUE€ B PEIICHUHM MOPAKTUYECKUX  3aJad
MAaTEMATUYECKOM  HAIPABJICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MATEMATHUYECKOTO
oOpa3oBaHMsI Ha TNPOTHKEHUM BCEW KUZHM JUIsl YCHEIIHOW MpodecCHOHATbHON
NESATETPHOCTY M PAa3BUTHEM HEOOXOJUMBIX yMEHUH; OCO3HAHHBIM BBIOOpOM U
MOCTPOCHUEM WHIUBUIYAIbHOW TPAeKTOpPUU OOpa30oBaHUSI M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JdcTeTHYeCKOoe BOCIMTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M OCTETHYECKOMY  BOCIIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, pEIICHW, pacCy>KIEeHUW; yMEHHUI0 BHUJIEThH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[{leHHOCTH HAYYHOI'0 NTO3HAHMS:

OpHUEHTALIMEN B ACATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOM HAyKH Kak cephl 4eIOBEUECKOUN JEesTEIbHOCTH, ATANOB €€ pa3BUTHUS U
3HAYMMOCTH JJIi PAa3BUTUS [UMBWIM3AIMK, OBJIAJCHUEM SA3BIKOM MATEMATHUKH U
MaTE€MaTHYE€CKOU KYJIbTYpOU KaK CPECTBOM MO3HAHUSA MHUPA; OBJIAJICHUEM MPOCTEUITUMHU
HaBBIKAMU UCCJIEA0BATEIILCKON €SI TETIBHOCTH.

dusuyeckoe BocnuTaHue, GopMHUpPOBaHME  KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

TFOTOBHOCTBIO IPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbBS,
BEJICHUSI 37I0POBOTO 00pasza XKU3HH (370pOBOE TMHUTaHWE, COATAaHCUPOBAHHBIA PEKUM
3aHATHN U OTABIXA, peryJisipHas (Guudeckas aKTUBHOCTH); CHOPMHUPOBAHHOCTHIO HaBBIKA



pediekcun, Mpu3HaHUEM CBOETO MPaBa Ha OIIMOKY U TAaKOTO )K€ MpaBa IPYroro 4yeJIoBeKa.

JIKOJIOTHYECKOe BOCIIMTAHUE:

OpUEHTALlME HAa NPUMEHEHHE MaTEeMaTHMYECKUX 3HAaHMUU JUIs PELIeHUs 3anad B
00JacTl COXPaHHOCTU OKPYXKAIOIIEW Cpelbl, MJIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX [TOCJIEJICTBHUI JIJIs1 OKPY>KAIOIIEH Cpelibl; 0OCO3HAHUEM II100aIbHOIO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U ITyTEeH UX PEIICHUS.

JInuHOCTHBIE pe3y/bTaThbl, 00ecCHeYUBAOIINE ANANTANUIO 00Y4YaIOIIerocss K
U3MEHSIOIIMMCH YCJIOBHUAM COLMATBHON M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, NMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAaKTHYECKYI0 JeATEIbHOCTb, B TOM YHUCJIE YMEHHUE
YUHUTBCS Y JAPYTHUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM JAESTEIBHOCTH HOBBIE 3HAHMS,
HAaBBIKH U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIUPOBATH
UJIeU, MTOHATHS, TUIIOTE3bl 00 O0BEKTaX U SIBICHUSAX, B TOM YMCJIE PaHEE HE U3BECTHBIX,
OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLIECHUS U
necTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThl

MertamnpenMeTHbpIe pe3yJbTaThl OCBOCHHS MPOTPAMMBI  YYEOHOTO MpeaMmeTa
«MaremaThka» XapaKTepHU3YIOTCS OBJAJACHUEM VHUBEPCAIbHbIMU HOZHAGAMEIbHBIMU
0elCmeUsMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU U YHUBEPCATbHbIMU
PecYyNAMUBHBIMU OCUCMBUAMU.

1) Vnusepcanvuvie noznasamenvHwvle Oeticmsus obecneuusarom ¢hopmuposarue
0a308bIX KOCHUMUBHBIX NpOYeccos obyyarowuxcs (oceoenue Memooo8 HNO3HAHUSL
OKpYHCAIOUie2c0 Mupa, NpuMeHeHue J102U4ecKux, UCCle008amenbCKux onepayuil, yMeHull
pabomams ¢ ungopmayueti).

ba3zoBble jornyeckue AecTBUS:

BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEeMaTHYECKUX
00BEKTOB, TMOHATUN, OTHOIICHWWA MEXIY MOHSTHIMH; (DOPMYITUpOBATH OMpEACICHUS
MOHATHH; YCTaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KiacCU(PUKAIMKA, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJMMOTO aHAIMU3a;

BOCIIPHHUMATD, bopMyIUPOBATH u npeoOpa3oBEIBATH CYXKIEHUS:
YTBEPAUTEILHBIC ¥ OTPUIIATCIIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIIHE; YCIOBHBIC,

BBISIBIIITh MAaTEMATUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTUBOpPEYHS B
(akTax, JTaHHBIX, HAOJOACHUSAX W YTBEPXKICHHSIX; MPEIaraTb KPUTEPUH JIUTS BBISIBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

JIeNIaTh BBIBOJBI C UCTIOIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUM, YMO3AKIFOYEHUH 10 aHAJIOTUH;

pazOupaTh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUM (MpsAMBIE U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSTEIILHO HECJIOKHBIC JI0Ka3aTeNIbCTBA
MaTeMaTU4ecKnX (aKkTOB, BBICTpPAUBATH AapPTyMEHTAIMIO, TMPUBOJAUTH TPUMEPHI H
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;



BbIOMpaTh CcrOco0 peleHus yueOHo#l 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHusi, BpIOMpaTh Hanbosee MOIXOIAIIUMN C YUYETOM CaMOCTOSITENIbHO BBIJCICHHBIX
KPUTEPHUER).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONb30BaTh BONPOCHl KaK MCCIEAOBATENbCKUI HMHCTPYMEHT IIO3HAHUS,
(dbopMynHpoBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBATh MUCKOMOE M JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHHE;

MPOBOJUTH IO  CAMOCTOSITEIBHO  COCTaBJIEHHOMY  IUIAHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIbIIIOE  HWCCIEOBAHME IO  YCTAHOBJCHHIO  OCOOEHHOCTEH
MaTeMaTHU4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOiA;

CaMOCTOSATENbHO (hOpMyIHUpOBaThH OOOOIEHUS W BBIBOJABI 10 PE3YJIbTaTaM
MPOBEAEHHOIO HAOIOACHUS, UCCIEAOBaHUS, OLUEHUBATH JOCTOBEPHOCTH IMOIYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 000OILICHMI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIPOIECCA, a TaKXKE BbIJIBUTATh
NPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBIISIT ~ HEJOCTATOYHOCTh W M30BITOYHOCTH  HMH(OpPMAIMK, JIAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOWpATh,  AHANU3UPOBATH, CHUCTEMATU3UPOBATH UM  HHTEPIPETUPOBATH
MH(}OpMaALUIO PAa3IMYHBIX BUOB U (POPM MPEACTABICHUS;

BBIOMpPATh (OpMY MpEACTaBICHUS MHMOPMALMU U WILIIOCTPUPOBATH pPEIIaeMbIe
3a/1a4M CXeMaMu, AuarpaMmmMaMu, UHOU rpaduKoil 1 uX KOMOMHAIUSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMALUU MO KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM
WM C(POPMYJIIHMPOBAHHBIM CAMOCTOSATEIBHO.

2) Yuusepcanvuoie KOMMYHUKAMUGBHbLE oelcmeust obecneuusarom
CPHOPMUPOBAHHOCMb COYUANBHBIX HABLIKOE 00YUAIOUWIUXCAL.
OO01menue:

BOCIPUHUMATh U (POPMYIHpPOBaATh CYXKJEHUS B COOTBETCTBUHM C YCIOBHUSIMHU U
LeJNsIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3pEHHUSI B YCTHBIX
(mpu HaJIWYMK BO3MOXHOCTH) M IMUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO XOIy
pelIeHus 3a]1aul, KOMMEHTHUPOBATh MOJYyUYEHHBIN Pe3yIbTarT;

B XxoJe OOCYXJEHHUs 3a/laBaTb BOIPOCHI IO CYIIECTBY OOCYXJIaeMOU TeMBl,
npoOJieMbl, perraeMoi 3agadn, BBICKA3bIBATh WJICH, HAICJICHHBIC HA MOUCK PEIICHUS;
COTIOCTABJATh CBOM CYXACHHS C CYXICHUSMH JpPYTrMX YYacTHUKOB JHAaJIora,
oOHapyXuUBaTh Pa3IMUMe U CXOJCTBO IMO3UIIMM; B KOPPEKTHOU GopMe popmynnpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NOPEJICTaBIATh Pe3yJabTaThl PEUICHUS 3a/ayd, HKCIEPUMEHTa, MCCIeI0BaHus,
OPOEKTa; CaMOCTOSITENIbHO BbIOMPAaTh (GOpMaT BBICTYIUIGHHS C YYETOM 3ajad
MpEe3eHTal, 0COOEHHOCTEeH ayTMTOPUH U MHIUBUAYAIBHBIX BO3MOKHOCTEH.

CoTpyaHu4ecTBO:

MOHMMATh M HCIIOJIb30BAaTh TPEUMYIIECTBA KOMAHIHONM W WHAMBHUIYaJIbHOM
paboThl IpU peLIEHUH Yy4eOHBIX MaTeMaTUYECKUX 3a]au; MPUHUMATh 1[€JIb COBMECTHOM
JesITeIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOW palbOoThl, pacrpenessiTh BUIbI
paboT, TOTOBApUBATHCS, OOCYXK/IaTh MPOIECC U PE3YJbTAT pabOTh; 0000IATh MHEHUS



HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TI'PYNIOBBIX (opMax padoThl (0OCyXkAeHUS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U [IP.); BBIIOJHITH CBOIO YacTh PaObOThl U KOOPAMHHPOBATH CBOU
JEUCTBUA C IPYTUMU YJIEHAMU KOMaH/bI; OLICHUBATh KAYECTBO CBOETO BKJIaJla B OOMIMIA
IPOJYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

3) Vuusepcanvnvie pecynamuenvie Oetlicmsus obecneyugarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, arOPUTM PEIICHUs 3a/1aydl (WM €ro 4acTh),
BBIOMpATh CHOCOO pemieHUs ¢ Y4E€TOM MMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAapHUAHTHI PEIICHUN C y4ETOM
HOBOU MH(GOpMAIUH.

CaMOKOHTPOJIb:

BJaJIeTh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa
pelIeHrss MaTeMaTUYeCKO 3a1auu;

OpEeIBUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpPH PEUICHUM 3a/ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH IIOCTABICHHON ULEMH |
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHHS LEeNM, HAXOJIUTh
OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpeamMeTHbIe pe3yabTaThl

[IpeameTHbIe pE3ynbTaThl OCBOCHHUS aJalTHPOBAHHOM padodeil MmporpaMMbl MO
MaTematuke oOydaromumucs 5-9 (5-10) kiaccoB mpencTaBiieHbl MO ToaaM OOydYeHUS B
CJIEIYIOLIMX pa3jiesiax MporpaMMbl B paMKax OTJIEJIbHBIX KYpPCOB:

B 5—6 Kilaccax — Kypca «MaremaTuka,
B 5-9 (5-10) kiaccax kypca «Anredpay, «['eomeTpush»
B 7-9 (8-10) xmaccax kypca «BeposITHOCTb ¥ CTATUCTHKAY.

Pa3BuTHe JIOTMYECKUX NPEICTaBICHUA M HABBIKOB JIOTMYECKOTO MBIIIICHUS
OCYILIECTBIISICTCS Ha MPOTSHKEHUHU BCEX JIET 00Y4YEeHMsI B OCHOBHOM IIKOJIE B paMKaX BCeEX
Ha3BaHHBIX KypcoB. [IpeanonaraeTcs, 4To BBITYCKHUK OCHOBHOW IIKOJIBI CMOKET CTPOUTh
BBICKA3bIBaHUSI M OTPHUIIAHUS BBICKA3bIBAHUM, pAClO3HAaBaTh WCTUHHBICE U JIOXKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI, OBIAACET MOHITHIMHU:
onpeneneHre, akcCuoMa, TeopeMa, J0Ka3aTelbCTBO — U HAYYMTCS MCMOJIb30BaTh WX MpHU
BBITIOJTHEHUY YY€OHBIX U BHEYUEOHBIX 3a71a4.
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AnantupoBaHHas padodasi nporpaMma y4e0HOro Kypca «AJredopa»
7-9 kaaccwl (s odyyarommxes ¢ HOJIA Bapuant 6.1 u Bapuanr 6.2)
u 7-10 kaaccsl (s odyuarwmmuxces ¢ HOJIA Bapuant 6.3)

ey u3yuyeHus y4e0HOro Kypca

AnreOpa sBIs€TCd OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOW WIKOJBI: OHA
o0OecrieuynBaeT W3y4YeHHE JPYTUX JUCHUIUIMH, KaK €CTeCTBEHHOHAy4YHOro, TaK U
T'YMaHHTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOJIMMO ISl MPOJOJLKEHNUS 00Opa30BaHUs U B
MOBCEHEBHON >ku3HH. Pa3Butme y oOydaromuxcsi Hay4HBIX MPEACTaBICHUN O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandeckux aOcTpakmuii, crmocode OTpaKeHUS
-MaTEMAaTUYEeCKOM HAyKOW SBJICHUM W TPOIECCOB B TMPUPOAE M OOIIECTBE, POJH
MaTEMaTHYECKOT0 MOJICIIMPOBAHMUS B HAYYHOM IO3HAHWW M B MPAKTUKE CIOCOOCTBYET
(OpMHPOBAaHHIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBIIUICHHS, HEOOXOIUMBIX IS
ajlanTaluyd B COBPEMEHHOM Lu(ppoBoM obmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM
oOpazoM oOecreynBaeT pa3BUTUE YMEHUsSI HaONOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILJIECHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JEHUCTBUSI U BBIBOJABI, (OPMYIHPOBATH yTBepkaeHus. OCBOCHUE
Kypca anreOpbl 00ECIeYMBAET Pa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOy4YaroIMXCsA: OHU
UCTIOJIB3YIOT ~ JIEYKTUBHBIE UM  WHJIYKTUBHBIE  pac-Cy)KJIeHus, 000OIIeHne U
KOHKpeTH3aluio, aldcTparupoBanue u a”aiorutro. OOydeHuwe anredpe mpernoiaraet
3HAUUTEIBHBII 00BEM CAMOCTOSATENBHOM JIEATETBHOCTH OOYYalolIHUXCs, MO03TOMY
CaMOCTOSTENIbHOE pEIICHHE 3aJad EeCTECTBEHHBIM 00pa3oM SBISETCS peaau3alnuen
NEeATEAbHOCTHOTO MPUHIUIIA OOyUEHHUS.

B cTpykType nporpaMmmsl yueOHOro Kypca «Anredpa» OCHOBHOMW IIKOJIbI OCHOBHOE
MECTO 3aHHMAIOT COJEPKATEIbHO-METOJAMYECKUE JIMHUM: «YHClla W BBIYUCICHHS;
«AJnredpanyeckue BhIPAKEHUSD»; «YpaBHEHUsI U HepaBeHCTBay; «DyHkuun». Kaxnas u3
ATUX COAEPKATEIbHO-METOJUUYECKUX JIMHUN pa3BUBAECTCS HAa MPOTSHKEHUHM TPEX JIEeT
U3Y4YCHHUS] Kypca, €CTEeCTBEHHBIM OOpa30M MepervieTasich U B3aHUMOJICUCTBYS C JIPYyTUMU
ero JuHHSAMU. B Xode wu3yueHus Kypca OOydYarOImIMMCS TPUXOJIUTCA JIOTHYECKU
paccyxaaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHbIM S3bIK. B CBA3M C 3TUM
11€1€CO00pa3HO BKJIIOYUTH B MPOrPAMMY HEKOTOPHIE OCHOBBI JIOTHKH, MPOHHU3BIBAIONINE
BCE OCHOBHBIE pa3/ielibl MATEMAaTUYECKOTO 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO
OoOy4JaroIMMUCs OCHOB YHUBEPCAIBHOTO MAaTEMaTUYeCKOTO fA3bIKa. TakuMm o00pazom,
MOXHO YTBEpXAaTh, 4YTO COAEPKATEIBHOM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay» ABISETCSA €ro UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUM «Yucna U BBIYMCICHUSD CIYKUT OCHOBOMW ISl JAJIbHEUIIEro
U3YYEHUS] MAaTE€MaTUKH, CIOCOOCTBYET pa3BUTUIO Y OOyYarolUXcsi JOTHYECKOTO
MBIIIJICHUS, (QOPMUPOBAHUIO YMEHHsSI TOJIb30BAaThCA  QITOPUTMAMM, a  TaKKe
NPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX I TOBCEIHEBHOM IKU3HHU.
Pa3zBuTne mOHATHS O 4YHMCIE B OCHOBHOM IIIKOJE CBSI3aHO C pAalMOHAIBHBIMU U
WUppAlMOHATFHBIMU  YUCIaMH, (OPMHPOBAHUEM TIPEJICTABICHUNA O JICUCTBUTEIHHOM
yyciie. 3aBepuIeHHe OCBOCHHS YHMCIOBOW JMHUM OTHECEHO K CTaplieMy 3BEHY OOLIero
o0Opa3oBaHUs.

Conepxanue IByX ajireOpandecKux JUHUM — «AJreOpaudecKue BBIPAKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOydYarOIIMUXCS
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MaTEeMaTHYECKOro amnmnapara, HEOOXOAUMOTO AJIsl PELIeHUs 3a7ad MaTEMaTHKH, CMEKHBIX
OpPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM MIKoOJie Y4YEOHBIN
MaTepHuall TPYIIUPYETCs] BOKPYT PallMOHAJIBHBIX BBIpaXXEHUU. Anredpa JAeMOHCTPUPYET
3HAYEHUE MAaTEMaTUKH KaK SI3bIKA JIJIS1 TOCTPOCHUSI MAaTEMATUYECKUX MOJENEH, ONMUCAHUS
IIPOLIECCOB U SABJICHUM peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAST TaKkKe
nanbHeIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOT0, B YACTHOCTH, JJIs
OCBOCHHS Kypca HMH(OpPMATUKU, U OBJIAJICHUE HABBIKAMH JIEYKTUBHBIX PaCCYKICHUM.
[IpeoOpazoBanne CUMBOIBHBIX (JOPM BHOCHUT CBOH CHEIM(PUYCCKUN BKJIA] B PA3BUTHE
BOOOpaKeHUs1, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanve (PyHKIIMOHATHHO-TPA(QUIECKOW JHHUM HAIEICHO Ha IOJyYCHHE
OoOy4aromuMuUCsl 3HaHUNH O (QYHKIUSAX KaK BaKHEUIIEH MaTeMaTW4ecKOW MOJenu ISt
OMHCAaHUsI W UCCIEJOBaHMUS PA3HO-O0pa3HBIX MPOIECCOB W SBICHUN B NPUPOAE H
oOmectBe. 3yueHune 3Toro Marepuaia ClocOOCTBYET pa3BUTHIO Y 00YYAIOIIUXCS YMEHUs
UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MAaTEMATHKU — CIIOBECHBIE,
CUMBOJINYECKHUE, TpaduyecKkue, BHOCUT BKJIAJ B (OPMUPOBAHUE MPEACTABICHUN O POJIH
MaTeMaTUKH B PA3BUTUU LUBWIN3ALHUH U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY u1aHy B 7-9 kinaccax (mis oOydaroruxcs ¢ HOJIA BapuanT
6.1 u Bapuant 6.2) u B 7-10 wmaccax (mns oOyuarommxcs ¢ HOHA Bapuant 6.3)
u3ydaeTrcsi y4yeOHbI Kypc «AnreOpa», KOTOpPHIM BKIIOYACT CJIEAYIOIIME OCHOBHBIC
pazzaenbl  coiepkaHusi: «Yucia W BBIYUCICHUA», «ANTeOpanuecKue BBIPAKCHUS,
«YpaBHEHHS U HEPABEHCTBA», « DyHKIIUN.

VY4eOHbIN TJIaH Ha HM3y4yeHHE anreOpbl OTBOAUT HE MeHee 3 y4eOHBIX 4YacoB B
HEJIeI0 B TEUCHUE KaXKI0r0 rofa o0y4eHus, oomuii o0beM yacoB - He MeHee 408.

Copepxanue yde0HOro Kypca (1mo roaam o0y4yeHmusi)

7 Kkiace

Yucna u éviuucnenus

PanuonajabHbIE ync/Ia

Jpo6u 0OBIKHOBEHHBIC M JICCSITUYHBIE, TIEPEXO OT OJIHOM (HOPMBI 3amTUCH Ipodei K
npyroii. IloHATHE panMOHAIBPHOIO YHCIA, 3alKHCh, CPABHEHUE, YIOPSIJAOYMBAHUE
palMOHANBHBIX YKceNl. ApupMETUYECKHE JEeUCTBHS C PAIlMOHATBHBIMU YHCIIAMH.
Pewenue 3a1ay u3 peaibHON MPAKTUKKU HA YaCTH, HA APOOH.

CrerneHb ¢ HaTypaJIbHBIM TTOKa3aTesIeM: OIpeesieHue, TpeoOpa3oBaHue BhIpaKEHUI
Ha OCHOBE OIPEJIECICHHUS], 3aIUCh OOJIBIINX YHUCEN.

[IporeHThI, 3anUCh MPOILICHTOB B BHE ApPOOU M JIpoOU B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIIEHTHI, PEIICHHE 3a]1a4 U3 peaTbHON MPAKTUKHU.

[IpuMeHeHHe TPU3HAKOB JIETMMOCTU, PA3JIOKEHHWE HAa MHOXKHUTEIM HaTypalbHBIX
quces.

PeanpHbIe 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi U oOpaTHas MPOMOPIIMOHATEHOCTH.

Anzebpauueckue eviparcenus

[lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOW. JlomycTumbie
3HaueHus1 nepemMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMU B BHJE
dbopmyibl. Beraucnenus no gpopmymam.
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[IpeoOpa3oBaHne OyKBEHHBIX BBIPAXKEHHI, TOXKJIECTBEHHO PAaBHbBIE BBIPAKEHUS,
npaBwiia MpeoO0pa3oBaHUS CyMM U TPOU3BEICHUN, NpPaBHIA PACKPHITUS CKOOOK U
NPUBEICHUS TTOJIOOHBIX CaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl W MHoOrowieHbl. CreneHb MHorowieHa. CllOkKeHHE, BBIUMTAHUE,
YMHOXEHUE MHOTOWIEHOB. DOpMyINbl COKPAIEHHOTO YMHOKEHHS: KBAaJpaT CYMMBbI U
KBagpaT pasHocTu. Dopmyna pa3HOCTH KBaJapaToB. Pa3nokeHHe MHOTOWIEHOB Ha
MHOKHTEJIH.

Ypasnenusn

YpaBHEHHE, KOpEHb YpaBHEHHsS, IMpaBWiIa NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JInneliHOE ypaBHEHUE C OTHOW NEPEMEHHOM, YNCIIO KOPHEW JIMHENHOTO YPAaBHEHUS,
pelIeHne JIMHENHBIX ypaBHEHNN. COCTaBIICHUE YPABHEHH 110 YCIOBHIO 3a1a4un. Penenue
TEKCTOBBIX 337a4 C [IOMOILBIO YPABHEHUM.

JIluneiiHoe ypaBHEHHE C JByMsl NEpeMEeHHbIMM M ero rpadux. Cucrema aBYX
JMHENHBIX YpaBHEHUHN C ABYMs NEpEeMEHHbIMU. PellieHne cucTteM ypaBHEHMH CIOCOOOM
[IOACTaHOBKH. [IprMepsl peleHnst TEKCTOBBIX 33/1a4 ¢ IIOMOLIBIO CUCTEM YPABHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

KooparHara Touku Ha npsMoil. Yucnosbsle MpoMeKyTKH. PaccTossHre MexX Ty IBYMsI
TOYKaMHU KOOPJAMHATHOU IPSIMOM.

[TpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGcmucca n opuHaTa TOYKA Ha
KOOpJIUHATHOM T1ocKkocTH. [Ipumepsl rpadukoB, 3a1aHHbIX (hopMmynamu. YreHue rpadukos
peaNbHBIX 3aBUCUMOCTEM.

[lonarue ¢pynkumu. I'padpuk Gynkumu. CoiictBa GpyHkuuid. Jluneitnas GyHkuus, eé
rpaduk. I'padpuk Qynkmuu Yy =IXI. ['paduueckoe pernieHrne TUHEHHBIX YpaBHEHUH H
CUCTEM JINHEVHBIX YPABHECHUI.

8 kiace

Yucna u éviuucnenus

KBaapatHerii kopeHb u3 yncna. [lorstiue 06 upparronanbHoM uucie. [lecatuunsie
NpUOIMKEHUST HPPaLMOHANIbHBIX yucels. CBoiicTBa apu(MeTHUECKUX KBaJPaTHBIX KOPHEH
U WX [pPUMEHEHHE K MpeoOpa3OBaHUIO YMCIOBBIX BBIPAKEHUN U BBIYHCICHUSM.
JleCTBUTENIBHBIC YHCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

Anzebpauueckue evipasriceHus

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO anreOpanyeckoi npodu. CroxeHue,
BBIUMTAHKE, YMHOXKEHHE, JIeJICHUE allreOpanyeckux qpodeil. ParmonanbHbie BhIpaKeHUS U
uX npeoOpazoBaHuUe.

Ypasnenua u nepasencmea

KBangparnoe ypaBHeHue, popmyia KopHei KBaJipaTHOTO ypaBHeHUs. Teopema Buera.
Pemenve ypaBHEHMIA, CBOIANIMXCS K JIMHEWHBIM M KBajapaTHbIM. [Ipocrteiimme apoOHO-
palMOHAIbHBIE YPaBHEHHUS.

['padmyeckass uHTEpHpeTalUs YpPaBHEHUM C JABYMs TEPEMEHHBIMH M CHUCTEM
JINHEMHBIX YPABHEHUU C ABYMs NEpEMEHHBIMU. [[puMepsl peleHuss CucTeM HEJIMHENHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
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Pemenne TeKCTOBBIX 331249 anreOpanvdecKuM CIiocoOoM.

HucnoBble HEpaBEeHCTBA UM MX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW MepeMeHHOU. CucreMsl
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

Dyukyuu

[Tonsitue ¢ynkuuu. OO6MacTh OmpenesieHus U MHOXKECTBO 3HAYCHHN (QYyHKIUU.
CrnocoOsI 3aanust GyHKITHA.

['paduk ¢pynkiuu. Yrenue cBoiictB ¢pyHkiuu o e€ rpaduky. [Ipumeps! rpaduxos
(GYHKITAN, OTPaXKAIOMIUX PeaTbHBIC MPOIIECCHI.

DYHKINY, OMUCHIBAIONINE MPSAMYIO U 00paTHYIO MPONOPIMOHATBHBIE 3aBUCUMOCTH,
ux rpapuku. Oynknum Oymxkmuu Yy = X2, y = X3, ¥y = /x, Yy =IxI. I'paduueckoe
pelICHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 kJ1ace

Yucna u éviuucnenun

JlelicTBUTE/IbHBIE YHCJIA

PannonanpHbpie 4YHClia, WppalMOHAIbHBIC YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHbIE ApoOr. MHOXKECTBO JCHCTBUTENBHBIX YMCEN; JIEHCTBUTENBHBIE YUCIA Kak
OeCKOHEUHbIE JECATHYHbIE JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEIl U KOOPJAUHATHOU MPSIMOM.

CpaBHeHHME  JIEUCTBUTENIbHBIX  4HCeN,  apupMETUYECKUe  JIEUCTBUS  C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

N3mepenusi, npuOJINKeHUs1, OLCHKHU

PazMepbl  OOBEKTOB  OKPY’KAIOIIEro  MUpa, JUIMTEIBHOCTh  MPOIECCOB B
OKPYXarIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKPYTJIeHUE YHUCEIL.
[Ipuknaka v OLEeHKa pe3yJabTaTOB BEIYUCICHUN.

Ypasnenusa u nepasencmea

YpaBHeHHS ¢ OTHOM NepeMeHHO

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOIAIIMXCS K KBaJpPaTHBIM.
buksanpatHoe ypaBHenue. [Ipumepsl penieHus: ypaBHEHUN TPETbEU U YETBEPTOU CTENICHEN
Pa3JI0KEHUEM HA MHOKHUTEIIU.

Pemenue qpoOHO-palimoHAIbHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckumM METOIOM.

Cucrembl ypaBHEeHUH

VYpaBHeHue ¢ JAByMs TNepeMEeHHbIMM W ero rpaduk. PemieHue cucteM JIByX
JIMHENHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU. PellieHue cucreM ABYX ypaBHEHHUM, OJHO
U3 KOTOpPBIX JIMHEWHOE, a JIpyroe — BTOpoil creneHu. ['paduueckas wmHTEprpeTanus
CHUCTEMBI YPAaBHEHUH C IByMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HepaBencrsa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW IIepeMeHHOW. Pemenue cucrem
JTUHENHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBampaTHweie HepaBeHCTBa. ['padudeckas
MHTEPIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.
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Dynkyuu

KBaaparuunas pyukius, e€ rpaduk u cpoiicta. [lapabomna, KoopAMHATHI BEPIIUHBI
napabobl, 0Cb CUMMETPUHU MapadOJIbI.

I'paduxu QyHKIMIA: y = kx, y = kx + b, y = X5,
Yy = \/x, Y =IX| u ux cBoiicraa.

Yucnoewvie nocnedosamenvnHocmu

Omnpenenenue u cnoco0bl 3aJaHUS YMCJIOBBIX MOCJIAEA0BATEIbHOCTEN

[loHATHE  YMCIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  IOCJIEN0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WIeHa.

ApudmMeTndeckas U reOMeTPHYCCKAS MPOTrPecCHH

Apudmerrueckass U TreoMeTpuueckas nporpeccur. DopMynbl  N-ro  4ieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHil, CyMMBI TIEPBBIX N UJICHOB.

N300pakeHne WIEHOB apu(PMETUYECKON U T€OMETPUUYECKON MPOTrPECcCUi TOYKAMH
HAa KOOPAWHATHOM IUIOCKOCTU. JIMHEHWHBIA M SKCIOHCHUMAIBHBIM POCT. Cl0XKHBIE
ITPOLIEHTHI.

10 xkaace (nias odyvarwmuxes ¢ HOLA Bapuanr 6.3)

Yucna u éviuucnenun

IloBTOpenne marepuajia Kypca MaTeMaTHKH, ajiaredpsl 5-9 Kiaccos.
IHoaroroska k OI'2 u I'BJ

JlecTBUTEIbHBIE YHCJIA

PanmonaneHple uMcia, UpPpalMOHAIbHBIE YHCIA, KOHEUHblE U OECKOHEYHBIE
JecsTUUHbIe ApoOU. MHOXKECTBO JEHCTBUTENIBHBIX YHCEN; JEHCTBUTENBHBIE YMCIA KaK
OeCKOHEUHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JI€MCTBUTEIBHBIX YUCEII U KOOPIUHATHOU MPSIMOM.

CpaBHEeHHME  JIEMCTBHUTENIBHBIX  YHCEN,  apuU(pMETHYeCKue  JEHUCTBUA  C
NEUCTBUTENBHBIMU YUCIIAMU.

N3mepenusi, npuOJINKeHUs1, OLEHKHU

Pa3mepsl OOBEKTOB  OKpYXAaloOLIEro MHpa, JUIMTEIBHOCTh MPOILIECCOB B
OKPY’KAIOILEM MUDE.

[TpubnnkE€HHOE 3HAUYEHNE BEIMUMHBI, TOUHOCTh MpUOIMxKeHuss. OKpyriieHue Yucell.
[Ipuknaka v OLEeHKa pe3yJIbTaTOB BEIYUCICHUN.

Ypasenenusn u nepasencmea

YpaBHeHHUs ¢ OTHOM NTepeMEeHHOU

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIAIIMXCS K KBAaJAPaTHBIM.
bukBanpatnoe ypaBHenue. [Ipumepsl penieHus: ypaBHEHUN TPETbEU U YETBEPTOU CTENCHEN
Pa3I0KEHUEM Ha MHOYKUTEIIH.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 anreOpanyeckuM METOI0M.

Cucrembl ypaBHEeHUH

VYpaBHeHue ¢ AByMsl TNepeMEHHbIMH U ero rpaduk. PemenHue cucreM JBYyX
JIMHENHBIX YPABHEHUH C ByMs IEPEMEHHBIMHU. Perienue cucrem AByX ypaBHEHUM, OJTHO
U3 KOTOpPbIX JIMHEWHOE, a JIpyroe — BTOpoil creneHu. ['paduueckas wmHTEprpeTanus
CUCTEMBI YPABHEHH C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.
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HepaBencrBa

YucioBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne JMHEWMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. PemeHne cucrem
JUHEWHBIX HEPABEHCTB ¢ OJHON mepeMeHHOM. KBanpatHele HepaBeHCTBa. I 'paduueckas
WHTEPHpETAIIAS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

Dyukyuu

Ksanpatnunas ¢ynkuus, eé rpaduk u cBoiictsa. [lapabosna, KoopauHATH BEPIIUHbI
napaboJIbl, 0Ch CAMMETPHH ITapadOJIbI.

I'papuxkn  dynxmmii: 'y = kx, y = k< + b, y = ax* + bx + ¢,
y=x3,y =/x ,y= S U UX CBOWCTBA.

Yucnoevie nociedoeamebHOCMU

Omnpenesnenue u crnoco0bI 3aaHUS YMCJIOBBIX MMOCJIEA0BATEIbHOCTEN

IlongTe  YMCIOBOM  MOCJIEAOBATEIILHOCTH. 3aJlaHUE  I10CJIEIOBAaTSIbHOCTH
peKyppeHTHOM dhopmyioii u popmysoit N-ro yieHa.

ApupmMernyeckass ¥ reoMeTpUYECKas MPOrpeccuu

Apudmernueckass U TeoMeTpuueckas Imporpeccur. Dopmysnbsl N-TO  WiIeHA
apu(METHICCKON U TEOMETPUICCKON MPOTPECCHI, CYMMBI MIEPBBIX N WICHOB.

N3o0pakeHne 4iaeHOB apU(METHUYECKON M IeOMETPHUUYECKOM MPOTPEecCHil TOUYKaMHu
Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEHWHBIM W SKCIOHEHUUAIBbHBIN POCT. Cr0XHBIE
MPOLICHTBHI.

IInanupyemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHUS

AanTHPOBAHHOM padoueil mporpaMMsbl Kypca (1o rogaM 00y4eHus)

OcBoeHne yueOHOro Kypca « Anredpa» Ha ypOBHE OCHOBHOIO 00IIer0 00pa30oBaHUs
JOJDKHO OO€eCleyuBaTh JIOCTHKEHUE CIEAYIOIIMX MPEeAMETHBIX 00pa30BaTesIbHbIX
PE3YNbTATOB:

7 Kkiace

Yucna u éviuucnenus

BoimonHsaTh, codeTas YCTHBIE M THUCHBMEHHBIE TMPUEMBI, apuPMeTHUYECKUE
JNEUCTBUS C pallMOHAIbHBIMU YUCIAMU.

Haxomuth 3HaueHUsT YHUCIOBBIX BBIPAXKEHUHN; TMPUMEHITH pPa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYUCICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUM, COJEpKaIInX
OOBIKHOBEHHBIC U JACCSITUYHbBIC APOOH.

[lepexomuth OT OgHOW (OpPMBI 3amMCH 4KCEN K Jpyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JCCITUUHYIO IPOOBb).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHATIBHBIE YHCTIA.

OKpyrJsTh yncna.

BpINOMHATE NPUKUAKY M OLIEHKY pPEe3yJbTaTa BBIYMCICHUM, OLEHKY 3HA4YCHUH
YHUCJIOBBIX BBIPAKECHUMU.

BhINOMHATH NEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [MOKA3aTEIIMHU.

[IpuMeHsATh NpPHU3HAKK JIEIMMOCTH, PA3J0KEHUE HAa MHOXUTEIW HATypPaJbHBIX
YHUCEl.

Pemiate npakTHKO-OpHEHTUPOBAHHBIEC 33]1a4M, CBA3aHHBIE C OTHOILIEHUEM BEJIMYHH,
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IIPOMOPLUMOHATIBHOCTHIO BEJIMYHH, TPOLEHTAMU; HHTEPIPETUPOBATH PE3YJIbTATHl PELICHHS
3aj7ia4y ¢ y4€TOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX OOBEKTOB.
Anzebpauueckue gviparcenus

Hcnonp30BaTh anreOpanyecKkyl0 TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B
IPOLIECCE OCBOEHMSI YUeOHOr0 MaTepuaia.

Haxomute 3HaueHuss OyKBEHHBIX BBIPQKEHMM MPU 3aJaHHBIX 3HAYCHMAX
[IEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHUs ILIEOT0 BBIPAXKEHHUS B MHOTOWIEH IPHUBEICHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONMHAT YMHOKEHHE OJHOUYJIEHA HA MHOTOYJIEH 1 MHOTOWIEHA HA MHOTOYJIEH,
OPUMEHSTH (POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyliecTBIATh  Pa3joKEHHE MHOIOWIEHOB HA MHOXHTEIM C  IOMOUIBIO
BBIHECEHMSI 3a CKOOKHM OOIIEr0o MHOXKHTENS, TPYNIMPOBKU CllaraéMblX, MPUMEHEHUS
(GopMys1 COKPAIEHHOTO YMHOXKEHHUSL.

[TpumensTh npeoOpa3oBaHUsl MHOIOWIEHOB I PEIICHUs Pa3jIMuYHBIX 33Jad W3
MaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

Hcrnonbs30BaTh CBOMCTBA CTENEHEW € HATypaJbHBIMM IIOKa3aTeNsIMH IS
peoOpa30BaHus BbIPAXKECHUII.

Ypaeéunenus u nepagencmea

Pemate nuHEHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoqa OT MCXOAHOIO0 YpaBHEHUS K paBHOCHIbHOMY eMy. lIpoBepsATs, siBisieTcs Ju
YHUCJIO KOPHEM YPaBHEHHS.

[IpuMeHsATh rpaguueckue MeToAbl NPH PEUICHUU JIMHEWHBIX YPaBHEHUA U UX
CUCTEM.

[TopOupaTe npuMepsl map Yuces, IBISIOMIUXCS PEIICHUEM JIMHEHHOr0 ypaBHEHUS
C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JMHEHHOrO ypaBHEHHUS C JIByMS
ePEMEHHBIMHU; MOJIb3YACh IPapUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHMUS.

Pemate cuctempl JBYX JIMHEMHBIX YPaBHEHHW C JIBYMs NEPEMEHHBIMH, B TOM
qucie rpauIecKu.

CocTaBisATh U pemaTh JUHEHHOE YPaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHUI
[0 YCIOBUIO 3aJayd, HWHTEPIPETUPOBaTh B COOTBETCTBHUH C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN PE3yJIbTAT.

Koopounamot u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJIbl; 3aMMCHIBATH YHMCIOBBIE MPOMEXYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAHWHATaM;
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk dyHkumuu y =IX|.

OnuceiBaTh ¢ TOMOIIbIO (YHKIUN U3BECTHBIC 3aBUCIMOCTH MEXAY BETMUMHAMMU:
CKOPOCTb, BpPEMS, PacCTOSIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTH; MPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rTpaduyueckuit cnocod mNpeACTaBICHUS W aHanmu3a WHGOOPMAIINH;
U3BJIEKATh MU MHTEPHPETUPOBATH MH(POPMALMIO M3 TpapuKOB peasbHBIX MPOLIECCOB U
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3aBUCHMOCTEM.
8 kinacc
Yucna u éviuucnenus

Hcnonp30BaTh HavadbHbBIE MPEACTABICHHUSI O MHOYKECTBE JACHCTBUTEIBHBIX YUCET
JUISl CpPaBHEHUS, OKPYTJEHUS M BBIYMCICHUN; H300pa)xkaTh JEHCTBUTENbHBIC YHCIIA
TOYKaMHU Ha KOOPJUHATHOM MPSIMOU.

[IpuMeHsATh TIOHATHE apU(PMETHUECKOrO0 KBAJPATHOTO KOPHS; HAXOJIUTh
KBaJ[paTHbIE KOPHHU, HCHOJIb3ys MPU HEOOXOJUMOCTH KAJIbKYJSITOP; BBINOJHSIThH
npeoOpa3oBaHusl BhIpAXKEHUM, COAECPKAIIUX KBaJpaTHbIE KOPHHU, HCIOJb3Yysl CBOMCTBa
KOpHEW.

Hcnonp30Bath 3amucy OOIBIIMX U MAJIBIX YHCEIT C TTIOMOIIBIO TECATHYHBIX IpOoOei
u crenenent uncna 10.

Anzebpauueckue eviparicenus

[IpuMeHsATh  TOHATHE CTENEHM C  UEIbIM  MOKAa3aTeleM,  BBIIOJHSITh
npeoOpa3oBaHus BHIPAXKEHUH, COAEPKAIIUX CTETICHH C LIETbIM ITOKa3aTeIeM.

BBINONHATE TOXKIECTBEHHBIE MPEOOpa3oBaHUsl PAIIMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMU U ajreOpandecKuMu Jpo0sSMU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTy mpeoOpa3oBaHUsl BBIPAKEHHUM IS pEUICHUS Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Ypasnenua u nepasencmea

Pemate nuHeliHBIE, KBAaJApATHBIE YPABHEHHS W PAMOHAIBHBIC YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM
yucjae ¢ MNpUMEHEHHEeM TpauyecKuX MpeacTaBieHud (yCTaHaBJIMBAThb, HMMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHCHUH PEIICHUSs, €CJIU UMEET, TO CKOJIbKO, U TIp.).

[TepexoauTs OT cioBeCHON (POPMYIUPOBKU 3a/1a4u K €€ alredpandecKkoil MoIeu
C MOMOIIBIO COCTABJICHHUSI YPABHEHUSI WJIM CUCTEMbl YPAaBHEHU, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJy4YEHHBIN pE3yJIbTarT.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPAaBHEHMS, OLICHKHU; PElIaTh
JUHECHHBIC HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI, JaBaTh IpadUuecKyro
WJUTIOCTPALMI0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynxkuyuu

[TonumaTe ¥ HCHOJIb30BaTh (YHKIIMOHAIBHBIE TOHSATHUS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUYEHUS); OMNpEAeNATh 3HaueHue (QYHKIMM [0 3HAYCHUIO
aprymMeHTa; onpeaeisaTh CBOMCTBA QYHKIUHU 10 €€ rpaduKy.

CtpouTs rpadMKu 3JI€MEHTApHBIX QyHKIMM Buaa Y = X2, Y = X3,y = +/x ,y =IXI;
OTHMCHIBATh CBOMCTBA YHCIOBOM (DYHKIIUU 10 €€ TpaduKy.

9 kJiace
Yucna u éviuucnenun

CpaBHMBATH U yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

BeimonHate apudMeTHuecKue NEUCTBUS C PAMOHAIBHBIMH YHCJIaMHU, cCOYeTast
YCTHbIE M TMHCHMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALUOHATBHBIMHU
YUCIIAMM.

Haxonute 3HaueHus creneHer C UENbIMA NOKA3aTeJsIMA U KOPHEU; BBIYHUCISATH
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3HAYEHHUS YUCIIOBBIX BBIPAKEHUN.

OKpyryisiTh  ICUCTBUTENIBHBIE YHWCJA, BBINOJHATh MNPUKUAKY pe3yJibTara

BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.
Ypasuenus u nepagencmea

Pemiate nMHEHBIE W KBAaJpaTHBIE YPABHEHUS, YPAaBHEHMS, CBOIAIIMECA K HUM,
npocTeiime JpoOHO-palliOHANIbHBIE YPABHEHHUSL.

Pemars cuctemsbl ABYX JIMHENHBIX YPABHEHUW C JIBYMsI IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekCTOBBIE 33/1a4u ANreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTaBIEHUS
YPaBHEHUS WU CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBoauTH MpOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
quclie C NpUMEHEHHEM TpaduyecKuX IMpeACTaBIeHU (yCTaHABIMBATb, UMEET IU
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHMUS], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paXKaTh
pEelIeHUE HEPABEHCTB HA YHCIOBOM NPSIMOW, 3alMChIBATh PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JTMHENHBIX HEPABEHCTB, CHUCTEMBlI HEPABEHCTB, BKIHOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO; M300pa)kaThb PEILICHUE CHUCTEMbl HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aIIMCBIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA MIPU PELICHNUH Pa3IUYHbIX 3aa4.

Dynkyuu

Pacno3naBaTh (yHKIMH M3YyYEHHBIX BUJIOB. [l0Ka3bIBaTh cCXeMaTUYECKU
pAacIIoJIOKEHUE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB QyHKIMA Buga: Y = KX,y = kx
+ b,y = X3,y = +/x, y=Ix| B3aBucUMOCTH OT 3HaUeHUI KO>PPUILHUEHTOB;
ONKCHIBATH CBOMCTBA (PYHKIIUH.

Crpouth u wu300paxkaTh CXEMAaTHUYECKH TrpaduKU KBAaJpaTUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBaIpaTH4HYIO (PYHKIUIO 1O (opmylie, NPUBOIUTH TPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETUUYECKYI0O U T€OMETPUYECKYIO MPOTPECCHUU TNPH Pa3HbIX
croco0ax 3aaHusl.

BbInonHATE  BBIYMCIIEHHS C  HCHOJNb30BaHMEM  (opMyin N-ro  4ieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMBI MEPBBIX N UJICHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHOMN TJIOCKOCTH.

Pemate 3amauun, CBsI3aHHBIE C YUCJIOBBIMU IOCIEA0BATEIBHOCTIMA, B TOM YHCIIE
3aJ]aud U3 PeaIbHOM KHU3HU (C MCIIOJIb30BaHUEM KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHIN).

10 xkaacc (nas odyvyarwmmuxcs ¢ HOLA Bapuanr 6.3)
Yucna u évtuucnenusn

BoinonHsaTh, coueTas YCTHbIE M TNHUCHbMEHHBIE MPUEMBI, apuPMeTHUYECKue
JEUCTBUSA C PallMOHAJIbHBIMU YUCIIAMH.

Haxonuth 3HayeHUsi YHUCIOBBIX BBIPAKEHUMN; TMPUMEHSTh pPa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYMCICHHUS] 3HAYEHUW JAPOOHBIX BBIPAKEHUN, COJIEpIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexon oT ogHOM POPMBI 3amKCH YUCeN K APYroi (mpeoOpa3oBbIBAaHNE
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JECATUYHON IpoOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOM B IECITUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECATUIHYIO JPOOD ).

OxpyrasaTh yncna.

[IpumensTh TOHATHE AapU(METUUYECKOrO0 KBAAPATHOTO KOPHS; HAaXOJUTh
KBaJI[paTHbIE KOPHHU, HCIOJIb3Ys IPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBIIOJIHATH
peoOpa3oBaHusl BBIPAXKEHUM, COAEpKAIUX KBaJApaTHbIE KOPHH, HCIOJIb3Ysl CBOMICTBa
KOpPHEH.

BBINONHATE IEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU MTOKA3aTEIAMH.

Pemarh npakTHKO-OpUEHTHPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIIEHUEM BEJINYMH,
MIPOMOPLUMOHATIBHOCTBIO BEJIMYHH, TPOLEHTAMH; HHTEPIPETUPOBATH PE3YJIbTATHl PELICHHS
3aJa4 ¢ Y4ETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBEKTOB.

Ypasuenus u nepagencmea

Pemare sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NIPUMEHsS IpaBUJIa
nepexoaa OT UCXOJHOTO YPABHEHHSI K PABHOCHIIBHOMY €MY

Pemate cuctempl AByX JIMHEMHBIX YPaBHEHHW C JIBYMs IIEPEMEHHBIMH, B TOM
quciie rpaduiyecKu.

PemaTte KBajgpaTHbIE ypaBHEHUS W palMOHAIbHBIE YPaBHEHUsS, CBOJSIIUECT K
HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMM.

[IpuMeHATH CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHUS, OLIEHKH; pellaTh
JMHEMHbIE HEPABEHCTBA C OJHON NEPEMEHHOM M MX CHUCTEMBbI; JaBaTh Ipa(UuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

Pacno3naBaTte (QyHKIMM W3y4yeHHBIX BUAOB. Iloka3pIBaTh CXeMaTHYECKU

pacnoJioKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpauKoB (PyHKIMI BUaA:

y=kx,y=kx+b y=ax2+bx+c,y=x3y =/x ,yzs B 3aBUCHMOCTH OT

3HaUYCHUN KOA(DPUITMEHTOB; OMMUCHIBATH CBOWCTBA (PYHKITUH.
Apugpmemuuecxkan u ceomempuueckan npozpeccuu
BbIMONHAT,  BBIUMCIAEHUST € HUCHOJb30BaHUEM  (opMyl  N-ro  4jeHa
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI MTEPBIX N YJICHOB.
N300pakaTh 4eHbI MOCIEN0BATENILHOCTH TOYKAMHU Ha KOOPIUHATHOMN TUIOCKOCTH.
Pemiats 3amaun, CBA3aHHBIE C YHCIOBBIMHM MOCJIENOBATEIBLHOCTIMH, B TOM YHCIIE
3a/1auy U3 peabHOM KU3HM (C UCTIOJIH30BAHUEM KaIbKYJISATOPA, IUGPOBBIX TEXHOJIOTHN).
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