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[IOACHUTEJIbHAA 3AITMCKA

OBHIAST XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «MATEMATHKA»

PaGouas mnporpamma mo wmaTeMaTHKe I oOOydarommxcsa 5—9 kiaccoB pa3paboTraHa Ha OCHOBE
denepalbHOrO roCyJapCTBEHHOTO O0OPa30BaTEIILHOTO CTaHJapTa OCHOBHOIO 00Imieroo6pa3oBaHusi ¢ y4&Tom
W COBPEMEHHBIX MHPOBBIX TpPeOOBAHMH, NPEIBABISIEMBIX K MaTEeMAaTHYECKOMY OOpPa30BAHHIO, W TPaguIHAi
poccuiickoro oopa3oBaHusi, KOTOpbIE 0OECIIEUNBAIOT OBJIAJCHNE KIFOUEBBIMH KOMIIETCHIIUSIMHU, COCTABIISTIOIIUMHA
OCHOBY JUISl HENpPEpbIBHOIO o0Opa3oBaHHUs W CaMOPa3BUTHsS, a TaKXe LEJIOCTHOCTh OOIEKyJIbTYpHOIO,
JIMYHOCTHOTO M MO3HABATEJIBHOTO pa3BUTHs oOydaromuxcsa.B pabodeit mporpaMme y4TEHBI HAECH U MOTO0XKECHUS
Koumenmuu pa3BuTHS MaTeMaTHYeCKOro ooOpaszoBaHus B Poccuiickoii ®Penepanun. B snmoxy umdposoit
TpaHchopmau BceX cep UeI0BEUECKOM NEesSTEIILHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM
4eJ0BEeKOM Oe3 0a30BOM MaTeMaTHYecKOW IIOATOTOBKH. YK€ B IIKOJIE MATEMAaTHUKa CIIY)KHUT OIOPHBIM
MIPEeIMETOM IJIsl M3YYEHHS CMEXHBIX JUCHUMIUIMH, a TOCJIE IIKOJBI peaJbHOM HEOOXOIMMOCTHIO CTaHOBHUTCS
HEINpepbIBHOE 00pa3oBaHHeE, YTO TPeOyeT MOIHOIEHHON 0a30BOi00mEeo00pa3oBaTeIbHOW MNOATOTOBKH, B TOM
YHCJIE U MaTeMaTHYeCKOH. DTO OOYCIOBJICHO TEM, UTO B HAIIM JHH pacTET YHUCIO Npodeccuid, CBSI3aHHBIX C
HEIOCPEACTBEHHBIM IIPUMEHEHUEM MaTeMaTHKHU: M B cpepe I3KOHOMHUKH, U B OM3HECE, U B TEXHOJOTHYECKUX
o0acTsX, U Jake B ryMaHHUTapHBIX cdepax. Takum ob6pa3zom, KPyTIIKOJILHUKOB, I KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAUUMBIM
OpeaAMETOM, pacCIIUupsieTCs.

IIpakTHueckas MoOJIE3HOCTh MAaTEMaTHKH OOYCJIOBJIEHA TE€M, YTOEE MPEAMETOM SBIISIIOTCA (PyHAaMEHTAIBHBIC
CTPYKTYpHI HAIIEeTO MHUpa: NPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIC OTHOIICHUS OT MPOCTEHIINX,
YCBanBaceMbIX B HCIIOCPECACTBECHHOM OIIBITC, 10 JOCTATOYHO CJIOXKHBIX, HeO6XO)II/IMI)IX JJIA pa3BUTUA HAYYHBIX U
MIPUKJIAAHBIX UJIeH. be3 KOHKpPEeTHBIX MaTeMaTHYECKUX 3HAHNUH 3aTPyAHEHO TOHUMAaHNE IIPUHIIUIIOB yCTPOHCTBA
W WCHOJB30BAHHUS COBPEMEHHOI TEXHUKH, BOCIPHUSITHE W HWHTEpPHpETanus pa3zHOOOpa3HOM COIMAIBLHOMH,
SKOHOMHUYECKOH, MOJUTHYIECKOW MHpopManuu, MaaoddPeKTHBHA MOBCEIHEBHAS IIpaKTHYECKasl ACsITEIbHOCTb.
Ka}KILOMy YCIOBCKY B CBOCH XU3HU NPpUXOAUTCA BBIMMOJHATH paC‘IéTI)I U COCTABJIATH aJITOPUTMBbI, HAXOAUTH U
MIPUMEHATH (OPMYIIBI, BIIaJETh IPAKTHUECCKUMH TPUEMAMH T€OMETPUUECKUX N3MEPEHNH U TOCTPOCHU, YATATH
nH(pOpMaIMIO, NIPEJCTABICHHYIO B BUJIe TaOIHUIl, THarpaMM U rpadUKOB, )KUTh B YCIIOBHSIX HEONPEASIEHHOCTH
U MMIOHUMATh BEPOSITHOCTHBIM XapaKTep CIIy4dailHbIX COOBITHIA.

OJHOBpEMEHHO C pacliupeHueM cdep NpUMEHEHUs] MaTeMaTUKHB COBPEMEHHOM obuiecTBe BcE Ooliee
Ba>XHBIM CTAaHOBHUTCS MAaTEMaTHYCCKUMN CTHUIb MBIIIJICHUA, HpOSIBJ'IHIOHlPIﬁCSI B onpenenéHme YMCTBCHHBIX
HaBBIKax. B mpomecce n3ydeHHWss MaTeMaTHKH B apceHall NPHUEMOB M METOJOB MBIIUJICHHUS YEJIOBEKa
CCTCCTBCHHBIM o6pa30M BKIIIOYAIOTCA WHAYKHOUA U OCOYyKI U, O606I_HCHI/IC 1 KOHKpEC THU3aluA, aHalnui3 U
CUHTE3, KJlaccudukanusi U cUcTeMaTH3alus, ad0cTtparupoBaHue U aHajgorus. OOBEKTHl MaTeMaTHYECKHUX
yMoO3a KJIIOUEeHHMH, IMpaBWila HMX KOHCTPYMPOBAHUSI PAaCKPBIBAIOT MEXAaHHW3M JIOTHYECKUX ITOCTPOCHHH,
CcOCOOCTBYIOT BBIpabOTKe yMeHHs (OPMYyJIMPOBATH, OOOCHOBBIBATH U JOKA3BIBAThH CYXJCHHS, TEM CaAMBIM
pPa3BUBAIOT JOTHYECKOE MbIlLIeHHEe. Beayliass poJib NpUHAUISKUT MaTeMaTuke U B (POpMHUpPOBaHUU
QITOPUTMHYECKON KOMMOHEHTHI MBIIUICHUS] W BOCHUTAaHWM YMEHUH JeicTBOBATh IO 3aJlaHHBIM
aJropuTMaM, COBEPIIEHCTBOBATh W3BECTHBIE M KOHCTPYHPOBATh HOBBIC. B mpomecce pemreHus 3agad —
OCHOBOH y4eOHOM NesITeJIbHOCTH Ha yPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKyKe TBOpUYECKas UIIPUKIIaTHAS
CTOPOHBI MBIIIJICHUA.

OOyueHne MaTemMaTHke MOaéT BO3MOXKHOCTH pa3BHBaTh y OOYYarOIIUXCS TOYHYIO, PAlMOHAIBHYIO WU
WHOOPMATHUBHYIO pedb, yMEHHUEOTOUPAaTh HanboJee MOJAXOSIINE I3bIKOBbIE, CHMBOJIMYECKHE, rpaduieckue
cpeacTBa JUISl BBIPAXKEHUS CYKJASHUI M HATJISLAHOTO UXIIPEACTABICHMSI.

Heo0xoaqumMbIM KOMIIOHEHTOM O01Ie# KyJIbTYPbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCSI 00IIIee 3HAKOMCTBO C
MCTOJaMMU ITO3HAHUA HeﬁCTBHTeHBHOCTH, npeaAcCTaBJICHUE O MPECAMETE U ME€TOAax MaTEMaTUKH, UX OTJIUYUMH OT
METOJO0B JIPYTMX ECTECTBEHHBIX M T'YMAaHHUTApHBIX HayK, 00 OCOOCHHOCTAX NPHUMEHEHUS MaTeMaTHKH IS
peluIeHus] Hay4YHBIX M NIPUKJIAIHBIX 337a4. TakuM oO6pa3zoMm, MaTeMaTH4ecKoe 0Opa3oBaHie BHOCUT CBOMW BKJIaJ B
bopmupoBanue OOIMIENKYIHTYPHI YEIIOBEKA.

M3ydeHne MaTeMaTHKH TakXe CIIOCOOCTBYET 3CTETUYSCKOMY BOCIIUTAHUIO Y€JI0BE€Ka, TOHUMAaHHUIO KPACOTHI U
U3SMIeCTBA MAaTEMAaTHUECKUX PACCYXJICHUI, BOCIPUSATHIO T€OMETPUIESCKUX (POPM, YCBOCHUIO HJICH CHUMMETPHH.



HEJA U OCOBEHHOCTH U3YYEHUS YYEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJIACCBI

HpI/IOpI/ITeTHLIMI/I OCIAMHA 06yquH${ MaTeMaTuke B 5—9 kjraccax sIBISIFOTCS:

— (opMHUpOBaHUE LEHTPAJIBHBIX MAaTEMAaTUUYECKHX IOHSATHUH (YMCII0,BEIMYMHA, TeOMeTpuUueckas (urypa,
IIepeMeHHas, BEPOSATHOCTb, (QYHKIOHUA), OOCCICUMBAIOUINX  IIPEEMCTBEHHOCTb W  IIEPCIEKTHUBHOCTH
MaTEeMaTHYECKOTO O0O0pa30BaHUS OOYJaAIOIIUXCS;

— IIOOABCIACHHC 06yqa}0mnxc;1 Ha DOCTYIMHOM IJIsI HUX YPOBHE K OCO3HAHWIO B3aMMOCBS3U MAaTEMAaTUKHU U
OKpYJKarliuero Mmupa, IOHMMaHHUuC MaTEMAaTHUKNU KaK 4aCTHUu 06H16ﬁ KYJBbTYPbI UCJIOBCYECTBA,

— pa3BUTHE WHTEJJICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH o0OydJarommxcsi, ITO03HABATEIBHOM
aKTUBHOCTH, UCCJIEIOBATEIILCKUX YMEHUN, KDUTUYHOCTU MBIIIJIEHUs, UHTEpeca K N3yUYEeHUIO MaTeMaTUKH;

— ¢dopmupoBanue (GyHKIHMOHAJIBHOW MaTeMaTUYEeCKOW I'PaMOTHOCTH: YMEHHs PAcCIlO3HABAThH IPOSIBICHUS
MaTeMaTHYECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalHsIX U NPU U3YyYCHUH
IPYTUX YYEOHBIX MPEIAMETOB, IPOSBICHUS 3aBHUCHUMOCTECH M 3aKOHOMEPHOCTEH, (pOpMyIMpOBaTH WX Ha S3BIKE
MaTeMaTHKH W CO3/1aBaTh MaTEeMaTH4YEeCKHE MOJEINIM, HNPUMEHSTh OCBOCHHBIM MaTeMaTH4YeCKHi ammapar st
pelIeHusT TPaKTUKO-OPUEHTHPOBAHHBIX 3a/Ja4, HHTEPIPETUPOBATh U OLIEHUBATH ITOJIyYSHHBIE PE3yJIbTAThI.

OCHOBHBIEC JIMHUHM COJEpKaHMsI Kypca MareMaTHKu B 5—9 kijaccax: «Uucna u BBIUHCICHHS», «AJreOpa»
(«Anrebpandeckue BBIPAXKCHUD», « Y PaBHCHUS U HEPABEHCTBaY), « DyHKIHN», «I'eomeTpus» («I'eomeTpudueckue
purypsl m ux cBoWcTBa», «l/3MepeHHETeOMEeTPHUUECKUX BEIIMUHH»), «BepoATHOCTh M CTaTHUCTHKa». JlaHHBIE
JIMHUYW Ppa3BUBAIOTCS MapajuieIbHO, KaX/1asi B COOTBETCTBUUC COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJHAa
OT IPyTO#, a BTECHOM KOHTaKTE W B3aMMOJICUCTBUH. Kpome »TOro, nx o0beAUHSICTIIOTUYSCKAsT COCTABIISIONIAS,
TPagUIIMOHHO MPHUCYIIas MaTeMaTHKEH MPOHU3BIBAIOIIAS BCE MAaTEMAaTHUECKUE KyPCHI M COACPIKATCIbHBICTHHUH.
CdopmynupoBanHoe B DenepaibHOM TOCYJAApPCTBEHHOM OQR30BaTEIbHOM CTaHJApTe OCHOBHOI'O OOIIero
oOpa3oBaHusI TPEOOBAHHUE KYMETh ONEPUPOBATH MOHSTUSIMHU: OIIpEeAS/ICHHEe, aKCUOMa, TeOpeMa, J10Ka3aTelbCTBO;
YMEHHE pacIioO3HaBaTh UCTUHHBIC W JIOKHBICBBICKA3bIBAHUS, IIPUBOJUTE IPUMEPHI U KOHTPIIPUMEPEI, CTPOUTH
BBICKAa3bIBaHUSI M OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEeMKypcaM, a (OPMHPOBAHHE JIOTHYECKHUX
YMEHHUU pachnpeneisieTCss MOBCeM rojJaM OOydYeHHsT Ha YPOBHE OCHOBHOro obOiiero oopaszopanwus.ComeprkaHue
oOpa3oBaHUs, COOTBETCTBYIOMICE NPEAMETHBIM pe3yJjibTaTaM oOcBoeHUs IIpumMepHOW pabodeil mnporpammel,
pacrpeieiéHHBIM 110 TrojJaM OOYy4YCHHUs, CTPYKTYpHUPOBAHO TaKUM OOpa30oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOIIpOCaM 00ydYaroluecs oopamaiuch HEOJHOKPATHO, 4TOOBI OBJIaJICHHE MaTeMaTHYCCKUMU
MMOHSATHUSIMHA W HAaBBIKAMH OCYIIECTBISLIOCH ITOCIIEIOBATEIBHO M IIOCTYINATEIbHO, C COOINIIOJCHUEM IIPHUHITUAIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAaHHUSA BKIIOYAINCh B OONIYIO CHCTEMY MAaTEeMaTHYECKHX IIPEICTaBICHHUU
00y4aromMXCcsi, pacIupsis U yriryossist e€, oOpa3yst IpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O ITPEIMETA «<MATEMATHKA» B YYEBHOM IIVIAHE

B cootBercTBHu ¢ DepepaibHbIM T'OCYNAPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOI'O OOIIero
oOpa3oBaHMsI MaTeMaTHKa BJISISTCS OO0s3aTeNbHBIM INPEIMETOM Ha JaHHOM YpOBHe oOpazoBanus. B 5—9
KJlaccax y4eOHbI mpeameTr «MartemaTuka» TpaJauIlMOHHO U3yYaeTcs B paMKax CJIEAYIOIHNX yUeOHBIX KypCOB: B
5—6 knaccax — kKypca «Marematuka», B 7—9 kjaccax — KypcoB «Anre0pa»(BKIIOYast 3JI€MEHTbI CTAaTUCTHKHU
H TEOpHUH BeposiTHOCTeN) u «I'eomeTpusi». Hactosmiei mporpaMMoil BBOIUTCSI CAMOCTOSITEIIFHBIN YUYeOHBIN KypcC
«BeposiTHOCTE U CTAaTHUCTHKAY.

Hacrosimieit mporpaMmoii mpeaycMaTpuBaeTcs BbIJICJICHNE B y4eOHOM IUIaHE HA U3yYeHHe MaTeMaTHUKH B 5—
6 kiaccax 5 ydeOHbBIX 4YaCOB B HEJEJIO B TEUEHHUE KAXKJIOTO roja o0ydeHus, B 7—9 kiraccax 6 y4yeOHBIX 4acoB B
HEJISII0 B TEUYCHHUE KaXXJIOTO rofga o0ydeHus,Bcero 952 ydeOHBIX daca.

TemaTnyeckoe IIJIAaHMPOBAHUE YUEOHBIX KypCOB M PEKOMEHIyeMOe paclpeieiieHne y4eOHOro BPEMEHH JUIs
U3y4YeHHs] OTACIBHBIX TE€M, MPEIJI0KEHHBIE B HACTOSIIEH MporpaMMme, HagO0 pacCMaTpHBaTh KaK MPUMEpPHBIC
OPHEHTHPHI B TOMOIIh COCTABUTEIIIO aBTOPCKON paboueii IporpaMMBbl B IPEXK e BCEro yuuTento. ABTop padboueit
IIpOrpamMMBbl BIPaBE€ YBEIWYHUTH WM YMEHBIINTH MPEUIOKEHHOE YHUCIO y4eOHBIX YacOB Ha TEMY, YTOOBI
YIIIyOUTBhCS B TEMAaTHKY, OOoJjiee 3aWHTEPECOBABIIYIO YYEHHKOB, HJIM HAIPaBUTh YCWJIHS Ha NPEOJOJICHUE
3aTpyaHEeHUN. JloIMyCTUMO TakKe JIOKaJIbHOE IIepepaclipe/ie]IecHHe M IepPeCTaHOBKa BJIEMEHTOB COJEpPKaHUS
BHYTpPHUJAHHOTO KJyacca. KoyimuecTBO NpoOBEpOUYHBIX paboOT (TeMaTHYECKHHHM HUTOTOBBII KOHTPOJb KadecTBa
yCBOSHHS ydeOHOro MaTepualia) U UX THUI (CAaMOCTOSITeIbHbIE W KOHTPOJIbHBIE pabOTHI, TECTHI) OCTAIOTCS Ha
yCMOTpeHHe yunTens. Takke yduTelb BIIPaBe YBEINYUTh WIN YMEHBIIUTE YHUCIIO YUEOHBIX YacOB, OTBEAEHHBIX
B IlpumepHoii paboueii mporpamme Ha 000OIlIeHHE, MOBTOPEHUE, CHUCTEMAaTH3alMI0 3HAHUH OOYy4YaroIIMXCsl.
EnnHCTBEHHBIM, HO NPUHIMUOHAIBFHO BaXXHBIM KPUTEPHUEM, SIBIISIETCS IOCTIDKEHHE pe3yJIbTaTOB OOyUYEeHUs,
yKa3aHHBIX B HACTOSIIIEH MporpaMMe.



IIVIAHAPYEMBIE PE3YJBTATBI OCBOEHUAYUYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUA

OcBoenue yueOHOro npeamMera «MaTemaTuka» JOJKHO OOecCleYuMBaTh JOCTHIKCHHE HA yPOBHE OCHOBHOTO
obmiero oOpa30BaHUs CIACAYIOUIMX JHWYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHbBIX
pe3yabTaToB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIN4HOCTHBIC pe3yJibTaTbhl OCBOCHUA ITPpOTrpaMMbl yqe6H0ro npeamMeTa «MartemaTuka» XapaKTCpU3YyIOTCA:

HanI/IOTI/I‘{eCKOG BOCIIMTAHUC!:

MPOSIBJICHUEM HHTEpeca K NPOIIJIOMY U HAaCTOSIIIEMY POCCUHCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHHUSIM POCCUMCKHUX MAaTE€MaTUKOB M POCCUMCKON MaTEeMaTUUYECKOM MIKOJIbI, K MCIOJIb30BAHUIO 3TUX
JOCTHKEHHUH B IPYTUX HAayKaxX W MPHUKIaTHbIXChepax.

Fpa)l([[aHCKOC U JYXOBHO-HPABCTBEHHOC BOCIUTAHUC!

FOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TIpakAaHWMHA W peaji3allid ero IpaB, NPEIACTAaBICHHEM O
MaTeMaTHYECKUX OCHOBaX (PyHKIIMOHHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SBJICHHUH, IMPONEAYp I'PakKJIaHCKOIrO
obmrectBa (BBIOOPHI, ONPOCHI U MP.); TOTOBHOCTBIO K OOCYXICHHIO JSTHYECKHUX IIPOOJIEM, CBS3aHHBIX C
MPaKTHYSCKUM IMPUMEHCHUEM JOCTHIKCHUH HayKH, OCO3HAaHHEM Ba)XHOCTH MOPAIBHO-3THYECKHUX IIPUHIIUIIOB B
JESITeJIbHOCTH yUYEHOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEIIEHHWU NPAKTUYECKUX 3aad MaTeMaTH4YECKON HAaNpaBJIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTEMaTHYECKOTOo oOpa3oBaHHUS Ha MPOTSHKEHUHW BCeH IKHU3HU JJs YCIEHIHOH
npo(decCHOHAIBLHOMN NEesTEJIbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHUH; OCO3HAHHBIM BHIOOPOM U ITOCTPOCHHEM
WHINBUIYaJdbHOM TPACKTOPUU OOpa3oBaHWUSl M OJKW3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX WHTEPECOB U
OOIIECTBEHHBIX ITOTPEOHOCTEH.

DCTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIHMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad,
pEIIeHUM, pacCy XAeHU; YyMEHUIO BUJAETh MaTeMaTHYEeCKUEe 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTI/I HaYyYHOI'O IO3HAHUA:

OpHeHTaHHeﬁ B JOCATCIBHOCTU Ha COBPEMCHHYIO CHCTEMY HAaY4YHBIX HpCI[CTaBHeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX PAa3BUTHUA YCIOBCKaA, IIPpUPOAbI U O6H.[CCTBa, IIOHUMaHHUEM MaTEMaTHYCCKOM HAayKHN Kak
C(I)epI)I YeJI0BEUYECKOM ACATCIBHOCTH, O3TallOB eé Pa3sBUTUS U 3HAYUMOCTHU [JIsI pa3dBUTHUSL HHUBHUIIM3ALIUU,
OBJIAJICHUEM SI3BIKOM MaTeéMaTHUKH U MaTEeMaTU4YECCKON KyJ’II;TypOﬁ KaK Cp€ACTBOM IMO3HAHUA MUpPA; OBJIAACHUCM
HpOCTeﬁHIPIMH HaBbIKaMH HCCJ'IG,I[OBaTeHBCKOﬁ ACATCIBbHOCTH.

dusnueckoe BocnuTanue, GHOPMUPOBAHNE KYJIBTYPBI 3[0POBbSI U IMOLMOHAILHOTO OJIArONIOJIYYHSsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMaTHIECKNE 3HAHUSI B MHTEPECAaXCBOET0 3/I0POBBsI, BEJASHUSI 3I0pOBOTO 00pa3a
)KU3HHM (370pOBO€ TMHUTaHHWE, COaJaHCHUPOBAHHBIM PEXHUM 3aHITHH W OTHAbIXa, peryJisipHas Qu3ndeckas
aKTHUBHOCTB); CPOPMUPOBAHHOCTHIO HaBbIKa pe(dIIeKCHUH, IPU3HAHUEM CBOEIro IpaBa Ha OLINOKY U TaKOro e
npasa Apyroro 4ejoBeKa.

DKOJIOTHYECKOE BOCHHTAHHUE:

opUeHTanueld Ha NPUMCEHCHHE MaTEeMaTHYCCKUX 3HAHHUW IJIsI pEHICHHsS 3ajlad B OOJAaCTH COXPaHHOCTH
OKPY>KaIILIEeH Ccpelibl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKHU HUX BO3MOJXXHBIX IIOCJIEICTBUU ISl OKPYKAIOILIEH
Cpellbl; OCO3HAaHHUEM TJIO0AIBHOTI0 XapaKTepa 9KOJIOTMUYECKUX MPOOJIeM U ITyTel UX pelleHUsI.

JIn4HOCTHEIE pe3yJIbTaThI, 06eCHe‘II/IBa}OH.II/IC aJlaliTaliuio o6yqafomeroc;{ K U3MCHAIOIUMCA YCIIOBUAM COL[PIaJ'ILHOﬁ n HpHpOZ[HOﬁ CpCabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEONPEIAENEHHOCTH, ITOBBIIIEHUIO YPOBHSI CBO€H KOMIIETEHTHOCTH
qepes MPaKTUIECKYIO ACSATSIFHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTHUX JIIOJEH, TPHOOpeTaTh B COBMECTHOM
JAESITEJIbHOCTU HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIUM W3 ONBITA APYIHUX;

HEO0OXO0JMMOCThIO B )OPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4Hcie GOPMYJIMPOBATH UJEH, IMOHSITHS, TUITOTE3bI
00 oObeKTax W SIBJICHUSX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATh JAE€(UIMTHI COOCTBEHHBIX 3HAHUU M
KOMIIETEHTHOCTEHN, IJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaIlUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAalUIO KaK BBI3OB,
TpeOyIOIN KOHTPMEP, KOPPEKTUPOBATH IIPUHUMAaEMbIe PEHISHUS U JeUCTBUs, (POPMYIHUPOBATH U OLIEHUBATH
PUCKH B TOCHEACTBHS, POPMHUPOBATH OITBIT.



METANIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yJibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO npeaMeTa «MaTeMaTHKa» XapaKTePHU3YHTCS
OBJIAJICHUEM  VHUBEPCANbHLIMU —~ NO3ZHAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU
0etcmBUsIMU U YHUBEPCATbHBIMU PESYAAMUBHBIMU OCUCTGUSMU.

1) Vhusepcanvhvle RO3HAGAMENbHbBLE OCUICMEUsL 00CCNeUUBAIOm HopmMuposanue 6a306blX KOZHUMUGHBIX NPOYECCO8
ooyuarowuxcs (0ceoenue mMemoo08 NO3ZHAHUSL OKPYICAIOWe20 MUpa, NPUMEHeHUe J0SUYECKUX, UCCAe008AMeNbCKUX
onepayuil, ymenuil pabomams ¢ uHgopmayuetr).

bazoBrie nornueckue aeHCTBUS:

— BBISBIISITH M XapaKTEpH30BaTh CYLIECTBEHHBIC IPU3HAKH MaTEMaTHYECKHUX OOBEKTOB, ITOHSITHH,
OTHOIIEHUHN MEXIy HOHSITHSIMH;(GOPMYIJINPOBATH OINPEACIICHUsS MOHITHH; yCTaHABINBATh CYyIISCTBECHHBII
MIPU3HAaK KJIacCU(UKAIINN, OCHOBAHUS /I 00O0OIIEHUsI U CPAaBHEHUSI, KPUTEPHUU IIPOBOAUMOTO aHAIHN3a;

— BOCHPUHHUMATH, (OPMYIHPOBATH U IIPEOOPA3OBHIBATH CYXKJICHUSA: YTBEPAUTEIbHBIE H OTPUIATEIbHEIC,
€IMHUYHBIC, YACTHBIC U OOIINE; yCIOBHEBIC;

— BBISIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpeYHs B (dakTax, JaHHBIX,
HAOJIOJMEHUSIX W YTBEPXKJCHUSIX; Npeularartb KPUTEPUH JUIS BBISIBJICHHUS 3aKOHOMEpPHOCTEH WU
OPpOTUBOPEUNN;

— JieJIaTh BBIBOJBI C UCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIXU HUHAYKTHUBHBIX YMO3AaKIIIOUEHUH,
YMO3aKJIIOUEHUH MO aHaJOTUH;

— pa3bupaTh AOKa3aTeIbCTBA MAaTEMATHYECKUX YTBEPXKJICHHUH (IpSAMBIE U OT IMIPOTHBHOIO), IIPOBOINUTH
CaMOCTOSITEJIBHO HECJIOKHBIE [IOKA3aTEJIbCTBA MAaTEeMAaTHYECKUX (PAKTOB, BBICTPAMBATH apryMEHTAIHIO,
MIPUBOJUTH IIPUMEPHI U KOHTPIPHUMEPHI; 0O0OCHOBBIBATH COOCTBEHHBIC PACCyIKICHMUS;

— BBIOMPATH CITIOCO0 pemieHust yueOHOU 3a/1aun (CpaBHUBATh HECKOJIBKO BapHMAaHTOB PEUICHUsI, BEIONPATH
Hanbosee MOAXOASAIINIC y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbie uccnenoBaTeNbeKue JEHCTBUS:

— HCIIOJIb30BaTh BOIPOCH!I KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HaHUsS; (POPMYyINpoBaTH BONPOCHI,
(pukcupyromue nporuBopeune, NpodieMy, CAMOCTOSITEJILHO YCTaHABINBATh HCKOMOE U TaHHOE, ()OPMHUPOBATH
TUIIOTE3Y, apIyMEHTUPOBATh CBOIO IIO3ULIMIO, MHEHUCE,

— MMPOBOJUTE 10 CaMOCTOSTEIBHO COCTABICHHOMY TIUIAHY HECIOKHBIM 53KCIIEPUMEHT, HEOOJBINToe
HCCIIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEKIY
coboii;

— CaMOCTOSITENbHO (POPMYIUPOBATH OOOOIIEHHUS M BBIBOIBI MO PE3ybTaTaM MPOBEAEHHOTO HAOIIOICHUSI,
HCCJIEJOBAHMsI, OIICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyJIbTATOB, BHIBOJIOB U 0000IIICHU;

— MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE I[IPOIECCa, a TAK)KE BBIJIBHUIATh MPEANOJIOKEHUS O €ro
pPa3sBUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ unpopmarnmeit:

— BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH MH(POpPMAIUH, TAaHHBIX, HEOOXOJMUMBIX JJIs PELICHUSs
3aJa4H;

— BBIOMpPATh, aHAIIU3UPOBATh, CACTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3JIMYHBIX BUIOB
u (opm mpencraBiieHUs;

— BbIOMpaTh GopMy IMpeacTaBieHusi MHOOPMALMKU M HIUIIOCTPUPOBATH pellaeMble 3a7adyu CXEeMaMH,
JHarpaMMaMi, HHOH rpauKoil M ©X KOMOHWHALUSMH;

— OLICHUBATh HAAS&KHOCTh HWHGOPMALMU IO KPUTEPHUSIM, NPEIOKEHHBIM  YYHUTEISM WU
chOpMYJIMPOBAHHBIM CaMOCTOSITEIILHO.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OCUiCEUs 00eCneuusaiom chopmuposaHHoCb COYUALbHBIX HABBIKOG
obyuarouuxcs.

Oo1enue:

— BOCIIPHHUMATE U (DOPMYIIHPOBATH CY>KJIEHHUSI B COOTBETCTBHUH C YCIIOBUSIMHU U LIEJISIMUA OOIIEHUS; SICHO,
TOYHO, I'PAMOTHO BbIPakaTh CBOIO TOUYKY 3PE€HUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh IIOSICHEHUS 110 XO4Y
pelleHus 3aga4d, KOMMEHTUPOBATh IOJIyUYEHHBIN pe3ynbTar;

— B X0J€ O0OCYXJIeHHs 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYXJIaeMOW TEMBI, IIPOOJIEeMBbl, perraeMon
3a7a4i, BBICKa3bIBaTh UE€U, HALICJIEHHbIE HA IOUCK PELIEHUSI; COIIOCTABJISITh CBOU CYXXIAEHUSIC CYXKICHUAMU
IPYTUX YYaCTHUKOB JHajora, OOHAapyXHWBaTh pa3IndMe M CXOJACTBO IIO3HIIUH; B KOPPEKTHOH Qopme
(opmynmpoBaThs pa3HOIJIACHS, CBOW BO3Pa’KECHUSI;

— MIPEACTaBIISITh PE3YJIbTAThl PEIISHUS 3aJaul, SKCIIEPUMEHTA, UCCIEN0BaHHUs, IPOEKTA; CAMOCTOSITEJIBHO
BBIOMpATh (pOpMaT BBICTYIUICHUS C y4ETOM 3a/a4 NIPE3eHTAIMH 1 OCOOEHHOCTEN ay IUTOPHH.

CoTpyaIHHUYECTBO:



— TIOHMMATh U HUCIIOJIBH30BaTh MPEUMYIIIECTBAa KOMAaH/THOW U MHAUBHUIYAJIbHOU pabOTHI MPH PEIICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1ad;

— [OpUHUMATHh IEJIb COBMECTHOHW [EsSTEIIFHOCTH, IJIAHHUPOBATh OPTaHU3AIUI0O COBMECTHOW paboTHI,
pacnpenensTh BUABI paboT, JTOTOBApUBATHCS, 00CYKAAaTh MPOIECC M PEe3ysIbTaT padboThl; 0000MIaTh MHEHUS
HECKOJIBKHUX JIFOJCH;

— Y4Y4acTBOBaTh B IPYNIIOBBIX (popMax padoThl (0OCyKIcHUs, OOMCH MHCHHUSIMH, MO3TOBBIC IITYPMBI U
JIp.); BBIIOJIHSITH CBOIO YacTh Pa0OThl U KOOPIHUHHUPOBATH CBOU JICUCTBUSI C JPYTMMH YJICHAMHU KOMAaHJIbI;
OIICHUBATh KAYEeCTBO CBOCTO BKJIaJa B OOIIHN MPOJIYKT MO KPUTCPHUAM, CHOPMYITUPOBAHHBIM yYaCTHHKAMH
B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezyismuensie oeticmsus 00ecneuusaiom@opmMupoSanue CMbiCL08bLX YCMAHOBOK U HCUZHEHHBIX
HABBIKOB TUUHOCHIU.

CaMoopraHu3anys:
— CaMOCTOSITEILHO COCTaBIATH IJIaH, aJITOPUTM PEIICHUS 3amadd (MM €r0o YacTh), BBIOMpPATh CIOCO0
peumieHuss ¢ y4€TOM HMEIOIIUX CSI PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U
KOPPEKTHPOBATh BAPHAHTHI PELICHHUH ¢ y4€TOM HOBOI MH(pOpMaInH.

CaMOKOHTPOJIB:

— BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U pe3yJibTaTa pelISHUs MaTeMaTHYeCKOM
3a1a4u;

— [OpeaBUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PEIICHUHU 3aJa4d, BHOCHTH KOPPEKTUBHI B
JIeSITEJILHOCTD Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

—_— OCHUBATh COOTBCTCTBUEC pE3yjabTaTa ACATCIBHOCTH NOCTaBJICHHOM oejn n yCJIOBHUAM, O6'I>$lCH$ITI)
OPUYHUHBI NOCTHMIKCHUS WM HCEIOCTIDKCHHS IICJIH, HAXOIUTh OMIMOKY, MaBaTh OICHKY MPUOOPECTEHHOMY
ONBITY.

[TPEJIMETHBIE PE3YJIbTATHI

IIpeameTHBIE pe3yabTaTbl OCBOeHMsA Paboueil mporpamMMmbl MO MaTeMaTHKE IIPEACTaBJICHBI IO rojaM
00ydYeHHsI B CICAYIOIIMX paszjaeiiaX MporpaMMbl B paMKaX OTIEIBHBIX KypcoB: B 5—6 kiaccax — Kypca
«MartemaTuka», B 7—9 Kilaccax — KypCOB
«Anredpay», «I'eomerpus», «BeposiTHOCTh U CTATUCTHUKA.

Pa3BuTHe JIOrMYECKHUX TIPEJACTABICHUN M HaBBIKOB JIOTHUYECKOTO MBIIUICHUS OCYIISCTBIISIETCS Ha
MIPOTSDKEHUHN BCEX JIeT OOy4YeHHsI B OCHOBHOH IIIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypcoB. IIpennoinaraercs,
4TO BBIIIYCKHUK OCHOBHOW IIKOJIBI CMOXXET CTPOUTH BBICKAa3bIBAHHUS M OTPHUIIAHUS BBICKA3bIBAHUIA,
pacro3HaBaTh UCTUHHBIC U JOXKHBIE BBICKa3bIBAaHUSI, IPUBOJAUTH NPUMEPHI U KOHTPHIPUMEPHI, OBJIaJeeT
HOHSITUSIMH: OIIPEAeJICHHE, aKCHOMa, TEOpeMa, JTI0Ka3aTelIbCTBO — M HAYYHUTCS UCHOJIB30BAaTh UX HPH
BBITTOJTHEHUH yUeOHBIX M BHEYUYEOHBIX 3a7ad.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJTACCBI

HEJW U3YYEHMA YUEBHOI'O KYPCA

Anrebpa sBISETCSI OJHHUM M3 OIIOPHBIX KYPCOB OCHOBHOW IIKOJBI: OHa OOECIIEYMBACT HM3yUYCHHUE APYTHUX
JUCIHUIUINH, KaK €CTECTBEHHOHAy4YHOTO, TaK M TyMaHUTAapHOIO IIMKJIOB, €& OCBOEHHE HEOOXOJMMO I
MIPOJOJKEHUsI 00pa30BaHUs U B MOBCEIHEBHOM KMN3HU. Pa3BuTne y oOydaromuxcs Hay4YHBIX HPEACTABJICHHUU O
MIPOUCXOXKJICHUN U CYIIHOCTH alre0pandecKknx abcTpakuuid, crmoco0e OTpakeHHs MaTeMaTHYeCKOHW HayKoit
SIBJICHUH M MPOLIECCOB B MPUPOJES U OOIIECTBE, POJIM MAaTEMAaTHYSCKOTO MOJICJIUPOBAHUS B HAYYHOM NO3HAHUU U
B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUYECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIsI
ajanTallii B COBPEMEHHOM IHM(poBoM obmecTBe. VM3ydeHue anreOpbl eCTECTBEHHBIM 0Opa3oM oOecrednBacT
pa3BuTHE yMEHUs HaOJI0JaTh, CPaBHUBATh, HAaXOJHUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOMW JIEHCTBHSI U BBIBOJIBI, (DOPMYJIHMPOBATH YTBEPKIACHUSL.
OcBoeHHE Kypca anreOpsl 0OecnednBaeT pa3BUTHE JIOTHUYECKOTO MEBIIIJICHUS] O0YYaroIIUuXCs: OHU HCTOJB3YIOT
JEAyKTUBHBIC W WHAYKTHUBHBIC PACCYXIECHUs, 0000IMIEHNEe M KOHKPETH3AIUIO, a0CTParupoBaHUE W AHAJIOTHIO.
OO0Oyuenne anreOpe ImpeanosiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIILHON JEATEJIBHOCTH OO0yYarolnxcs,
IIO3TOMY CaMOCTOSITEJIBPHOE PEIICHHUE 3aJad €CTECTBEHHBIM 00Opa3oM SBISICTCS pealin3alieii eATeIbHOCTHOIO
MIpUHINIIA 00yYIeHUS.

B crpykType mnporpamMMmbl y4eOHOro Kypca «AireOpa» OCHOBHOM WIKOJIbBI OCHOBHOE MECTO 3aHHUMAalOT

co/epKaTeIbHO-METOANYECKUE TUHNH: «YUHciaa M BBIYUCICHUS»; «AITreOpandecKue BBIPAKCHUS»;
«YpaBHEHHS U HEpaBeHCTBa»; «DyHKIum». Kaxkaas U3 3TUX colepKaTeaIbHO-METOANYSCKUX JIMHUN pa3BUBAETCs
Ha MPOTSDKEHUHU TPEX JIET U3YyUCHUS Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasch U B3aUMOACHCTBYS C IPYTUMU
ero nuHusMu. B X04€ HU3YUCHHUsS Kypca O6y‘~Ia}OHlI/IMCH OPpUXOOAUTCA JTOTHYCCKU pacCyKaaTb, HCIIOJIB30BaThb
TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBSI3M ¢ 3THM 11€J1ecO00Pa3HO BKIIOYUTH B IPOrPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, IIPOHHU3BIBAIOIINE BCE OCHOBHBIC pa3Jelbl MaTEMaTHYECKOro o0Opa30BaHUsS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYalOUIMMHCS OCHOB YHHBEPCAJIBHOI'O MaTEeMaTHYECKOTO s3blKa. TakumM 00pa3oM, MOXKHO
YTBEPXKJaTh, YTO COJIEPIKATECIBHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpa» ABISIETCS €0 MHTETPUPOBAHHBINA XapaKTep.
Conepxanne JTUHUHM «YuWciia W BBIUYMCICHUSD> CIY>KHUT OCHOBOM JUIS NaJdbHEHUIIETO W3YYEHHUsS MaTEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO y OOYYAIONIUXCS JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS I1OJIB30BATHCS
aJIrOpUTMaMH, & TAaK)KE NMPHUOOPETECHHIO IPAKTHUYECKUX HaBBIKOB, HEOOXOAMMBIX JUISI IMOBCEIHEBHOW >KU3HH.
Pa3BuTre MOHSITHS O YHCJIE B OCHOBHOHW IIKOJIE CBS3aHO C PAallMOHAJIBHBIMH HHUPPALHMOHAIBHBIMHA YHCIIAMH,
dopmMupoBaHHUEM TIIPEJICTABICHUN O JCHCTBUTCIBHOM YHCJC. 3aBEPIICHHUC OCBOCHHS YHCIOBOH JIMHUU
OTHECEHO K CTaplieMy 3BeHY o0I11ero oopa3zoBaHUsI.

ConeprkaHue IByX aireOpandecKkux JUHUN — «AnreOpandyeckue BbIPaKEHUs» U «YpPaBHEHUSI 1 HEPABEHCTBA»
cnocobcTByeT (POPMHUPOBAHUIO y OOYyYaAIOMIMXCSI MAaTEMaTHYECKOro arrmapara, HEOOXOJMMOTO sl PEIICHUS
3aJ1av MaTeMaTHUKH, CMEXXHBIX IIPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B OCHOBHOM MIKOJIE y4eOHBIH
MaTepuan TPYNOHUPYETCS BOKPYT paIMOHAJIBHBIX BBIPAXKCHHUI. AJredbpa JIEeMOHCTPHUPYET 3HadeHHUE
MaTEeMaTHUKM KakK sI3bIKa JUISI ITOCTPOCHHUS MaTeMaTHYECKUX MOJEJEH, OIMCAaHMsSI IMPOLIECCOB M SBIICHUH
peanbHOTO MHUpa. B 3agaum oOydeHust anreOpe BXOISIT TaK)Ke HajibHelliee pa3BUTHE alrOPUTMHUYECKOTO
MBIIIIJICHUSA, HeO6XOI[I/IMOFO, B YaCTHOCTH, OJIs1 OCBOCHHA KypcCa I/IH(bOpMaTI/IKI/I, U OBJIQACHUC HABBIKAMH
MEIYKTUBHBIX paccykaeHuii. [IpeodbpazoBaHrne CUMBOJBHBIX (POPM BHOCHUT CBOH crnenuduUYeCKuil BKJIAL B
pa3BuUTHE BOOOpaXKEHMUsI, CIIOCOOHOCTEH K MAaTEMAaTHYECKOMY TBOPUYECTBY.

Copnepxxanne ¢GyHKIHMOHAJIBHO-TpapUUECKON IJIMHUM HAIEJIEHO Ha IOJydeHHE IIKOJbHUKAMH 3HAHUH O
(yHKIMAX Kak BaKHEHIIe MaTeMaTHIECKON MOJAEIIH JJIsl ONTMCAHUS U UCCIIEIOBAHMSI pa3HOOOpa3HBIX POIECCOB
U SIBJICHU B IpUpoOJe U o01iecTBe. M3ydueHne a3Toro marepualia CliocoOCTBYET Pa3BUTHIO Y O0YUYaIOIIUXCSl YMEHHUS
HCITOJIB30BAaTh PAa3JIMUHBIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKHE,
rpagudeckne, BHOCUT BKJIaJ B (POPMHPOBAHUE MPEJICTABICHUN O POJIM MaTEeMAaTHUKH B Pa3BUTHU LIUBUIN3alUN U
KYJIBbTYPBI.

MECTO YUYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo ydeOHOMY miiaHy B /—9 Kjaccax HM3y4aeTcsi YUYeOHBIH Kypce «AJreOpa», KOTOPBIH BKIIOYACT
CIICIYIOIIUE OCHOBHBIC pa3Jieiibl COAepKaHUs: «UHcCiIa U BBIYUCICHUSD», «AJTeOpandeCcKue BBIPAKCHUS,
«YpaBHEHUsI U HEPABEHCTBA», «DYHKIIUN.

V4eOHBIH IUIaH Ha H3ydYeHHe aireOpbl B 7—9 kjaccaX OTBOJUTHE MEHee 3 y4eOHBIX YacOB B HEHCIIO B
TEUCHHUE KaXKI0T'0 Tojila 00y4YeHHs, BCEro 3a Tpu roja ooyuenuss — He meHee 306 yueOHBIX 4acoB.

COJEPXAHME YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHU )

7 knacc



Yucna u eviuucnenusn
PaunonaneHbie uncna

JlpoOu OOBIKHOBEHHBIC W JASCSITHYHBIC, IIEPEXOJ OT OMHOUW (OPMBI 3anucU Jpodeir k apyroi. [lousithe
panMoHaJIBHOTO YHUCIIa, 3aIUCh, CPABHCHHE, YITOPSJOUYUBAHHUC PAIIUOHATBHBIX YHCEI. ApU(PMETHUYSCKUC ICHUCTBUS
C panMOHAJILHBIMH YHCJIaMH. PellreHne 3aqad u3 peajlbHONW MPaKTUKH Ha YacTH, Ha ApOOH.

CTeneHp C HATYpaJILHBIM ITOKa3aTeJeM: OIIpeeiIeHHEe, ITpeoOpa3oBaHNe BRIPAKECHHUN HA OCHOBE OIIPEICIICHUS,
3anuck 600JbIKX yncen. [IpoleHThl, 3auch MPOIEHTOB B BUE IPOOH U 1pOoOH B BUE MPOLIEHTOB. TpH OCHOBHBIC
3aJa4yd Ha NPOIEHTHI, PElICHUuE 3ajaay U3
pealbHOM MpPaKTHUKHU.

I[IpuMeHeHue MMPU3HAKOB JICJIMMOCTH, PA3JIOKCHUE HAa MHOKUTEIIN HATYPaIbHBIX YHUCEII.

PeanpHbIC 3aBUCHMOCTH, B TOM YHCJIE IIpsiMasi 1 oOpaTHas MPOITOPIIHOHAIBHOCTH.

Anzebpauueckue evipajrceHus

ITlepeMeHHBIC, YHCIIOBOC 3HAYCHUC BBIPAKCHHUS C IIEpeMcHHOM. JlomycTuMbie 3HaA4YCHUS IIEPEMCHHBIX.
TlpencraBieHue 3aBUCUMOCTH MEXJ1y BelWYMHamMu B Buae ¢Gopmylibl. Bberaucienuss 1o  Qopmynam.
IIpeoOpa3oBaHre OYKBEHHBIX BBIPAKCHUM, TOXKJISCTBCHHO PAaBHbBIC BBIPAXKCHUS, MPaBUiia IIpeoOpa3oBaHUsl CyMM
U TIPOU3BEJICHUM, TIpa-
BHJIA PACKPBITHSI CKOOOK U IPUBEIEHUS MOJOOHBIX CIaracMbIX.

CBoiicTBa CTCIICHU C HATYpPaJIbHBIM MOKAa3aTCIICM.

OpanouneHbl U MHOrowieHbl. CreneHb MHOTOYJIeHA. CIIOKEHHE, BBIYMTAHUE, YMHOMXEHHUE MHOTOYJICHOB.
DopMyJIbI COKPAIEHHOTO YMHOMXCHHS: KBAApPAT CyMMbI M KBaJapaT paszHocTu. Dopmyra pa3HOCTH KBaJpaTOB.
PasnoskeHre MHOTOYJICHOB Ha MHOKHUTCIIH.

Ypasuenun

VYpaBHeHUE, KOPSHb ypaBHEHUsI, [IpaBuiia MpeoOpa3oBaHUsl yPaBHEHUs, pABHOCHJIBHOCTh YPaBHEHHH.

JIuHeilHOEe ypaBHEHHE C OJHON IEPEMEHHOM, UMCIIO KOPHEH JIMHEMHOrO ypaBHEHUs, PELICHUE JIMHEWHBIX
ypaBHeHuUi. CocTaBiIeHHE YPABHEHUN MO YCIOBHIO 3aJaun. PerneHne TeKCTOBBIX 3a/1ad ¢ MOMOIbIO YpaBHEHUIA.

JluHeliHOe ypaBHEHHE C IBYMs IIEPEeMEHHBIMHU M ero rpadguk. CucremMa ABYX JIMHEHHBIX YpaBHEHHUH C JByMsI
IepeMeHHbIMH. PellleHre cucTeM ypaBHEHHH CIIOCOOOM MOACTAaHOBKH. [IpuMephl pemieHus: TEeKCTOBBIX 3ajad C
MOMOIIBIO CUCTEM ypPaBHEHUM.

Koopaunatel u rpaduku. OyHKINU

Koopannara Touku Ha nipsimoil. YuciioBele NpoMeXyTKH. PaccTosiHMe MeKy ABYyMsI TOYKaMH KOOPAUHATHOU
OpsAMOU.

IIpssmoyronpHast cucrema koopauHaT, ocu OX m Oy. Adcumcca W opaWHaTa TOYKM Ha KOOPIMHATHOHU
rockocTu. Ilpumeps! rpadgukoB,3ananubix Gopmysiamu. Urenue rpadukoB pealibHbIX 3aBucumMocteil. [loHsTre
pyuknun. I'padpuk pysknuu. CoiictBa dynkunii. Jlunenas pyukuus, eé rpaduk. I'padpuk pyHkumum y = |x |.
I'papuaeckoe pemnieHre THHEHHBIX YPABHCHUH U CUCTEM JIMHCHHBIX YPaBHCHHUIA.

8 xiacc

Yucna u evruucinenusn

KBanparabelii kopeHb u3 uucia. [lonstue 00 wuppanuoHanbHOM uywucie. JlecsTudyHble HPUOIMIKEHUS
UppalruoOHAJIbHbIX YHYUCCII. CsoiyicTBa apI/I(l)MeTI/I“IeCKI/IX KBaJApaTHBIX KOpHeP’I nu nx IIPpUMCHCHHUC K
nmpeoOpa30BaHUIO YHCIIOBBIX BBIPAYKSHUN U BBIYUCICHUSIM. JleliCTBUTEIIbHBIC YHCIIa.

CreneHs ¢ LEJbIM MTOKazareaeM 1 eé cpoiicTtea. CTangapTHas 3alluCh YHUCIIA.

Anzebpauueckue eviparxcenus

KBaapatHblil TpExulieH; pa3jioKeHHne KBaJPaTHOTO TPEXUIeHA HA MHOKHUTEIH.

AunrebOpanyeckast Apo0b. OCHOBHOE CBOMCTBO ajireOpanyeckoil npoou. CiokeHHe, BBIYUTAHUES, YMHOXKCHUE,
JejieHue anredbpandeckux JapobOeii. ParuoHabHBIC BBIpaXKCHUS U HUX IpeoOpa3soBaHUE.

Ypagnenus u nepasencmea

KBangpaTtHoe ypaBHeHHe, ¢opMya KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema Bmera. PemieHue ypaBHEHUIA,
CBOJISIIIMXCS K JIMHEWHBIM M KBaZpaTHBIM. [IpocTteiimme npoOHO-palinoHalbHbIC YPaBHEHHUS.

I'papuueckass mHTEprpeTanus ypaBHEHHH C IBYMs II€PEMEHHBIMHHM CHCTEM JIMHEHHBIX YPaBHEHUH C JIBYMs
nepeMeHHBIMU. [IpuMepsl penreHns CUCTEM HEJIWHEHHBIX yPaBHEHHHN C ABYMsI MEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3ajJa4 ajlreOpamdecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBAa M UX cBoMcTBa. HepaBeHCTBO ¢ OnHOI nmepeMeHHOW. PaBHOCHMIIBHOCTH HEpPaBEHCTB.
JIunelinble HepaBeHCTBA ¢ OJHOU nepeMeHHONH. CucTeMbl IMHEHHBIX HEPABEHCTB C OJHON NEePEMEHHOM.

Dyukyuu

TTonsitne pyukmu. OOIacTh ONpeaesIeHusI U MHOXKECTBO 3HaueHni GyHKImu. CnocoObl 3aganust GyHKIAH.

I'padux pyukann. Urenne cBoicTB pyHKINH 1o e€ rpaduky. [Ipumeps! rpapukoB GyHKIIHN, OTparkaroIInx
peanbHBIE TPOIECCHI.



DyHKIUH, OIUCHIBAIONIUE MIPSIMYEO U OOPATHYIO MPOIIOPLHOHAIBHBIC 3aBUCUMOCTH, UX TpagUKH.
dynkuun Yy = X2, y= x5,y =X, y = |x.
I'padnueckoe pernrenne ypaBHEHHH U CUCTEM YpaBHEHHH.

9 xiacc

Yucna u évluucienusn
JleficTBUTEIBHBIC UHCIIA

PanmonanbHbIC YHCIIa, HPPAIMOHATIBHBIC YHCIIA, KOHCYHBIC U OCCKOHCYHBIC JCCITUYHBIC ApoOu. MHOXKECTBO
JICHCTBUTEIILHBIX YHUCEJ; ICHCTBUTECIBHBIC YHCIa KaK OCCKOHCYHBIC NECATUYHBIC ApoOu. B3anMHO OMHO3HAYHOC
COOTBETCTBHE MEXK/Iy MHOXECTBOM JACHCTBUTECIBHBIX YHCEII 1 KOOPIAUHATHOMN IPSIMOM.

CpaBHeHHE ACHCTBUTEIBHBIX YHCEN, apU(PMETHUCCKUE NCHCTBUIC ACHCTBUTEIHHBIMU YHUCIIAMU.

W3mepenns, npuOMMKEHNS, OLCHKH

Pa3zmepsr 00BbEKTOB OKPY’KAIOMIETO MHUPA, AJIUTEIHHOCTH IIPOIECCOB B OKPY’KAIOIIEM MHpE.

ITpubmmkéHHOE 3HAUEHNE BEIWYHHBI, TOYHOCTH HNpuOmmkeHus. Okpyriaenue uncen. [Ipukuaka m oneHKa
pe3yAbTAaTOB BBIYUCICHUM.

Ypaenenusn u nepasencmea
YpaBHeHHUS ¢ OJHOM IEPEMEHHOU
Jluneilinoe ypaBHeHue. Pemenue ypaBHEeHU N, CBOASIIIIUXCS K TUHEHHBIM.
KsanpatHoe ypaBHeHHe. PenieHne ypaBHEHHI, CBOIAIINXCS K KBaJApaTHBIM. BUKBagpaTHOe ypaBHEHHE.
IIpumeps! pemieHnss ypaBHEHUN TPEThEN U 4ETBEPTOU CTENEHEN PA3I0KEHUEM HA MHOKHUTEIIH.
Pemienre ApoOHO-pallMOHATIBLHBIX YpaBHCHHUU. PelieHHe TEKCTOBBIX 3ajlad ajircOpandyecCKUM
METOAOM.

Cuctembl ypaBHEHHIH

VYpaBHEHUE C ABYMs NEPEMEHHBIMH U ero rpaduk. PeumreHue cucTeM IBYX JIMHEHHBIX YpaBHECHHH C IBYMs
IIepeMEeHHBIMHU. PelleHre cucTeM ABYX yYpaBHEHHH, OJTHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOW CTCIICHH.
I'paduueckast HHTEpIIPETALMS CUCTEMbl YPABHEHUH C JIBYMsI TI€PEMEHHBIMU.

Pemrenne TEKCTOBBIX 3a7ad ajdreOpamyecKuM CIOCOOOM.

HepasencrBa

YHuciioBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEeHBIX HEPABEHCTB C OAHOM NnepeMeHHOU. PeunieHne cucTeM JHMHEHHBIX HEPABEHCTB C OJTHOU
nepeMeHHoii. KBampaTHbie HepaBeHCTBa. | paduyueckas HHTEpIpETAIMsI HCPABCHCTB U CUCTEMHEPABEHCTB C
ABYMsI TIEpEMEHHBIMHU.

Dynkyuu
KBangparuunas ¢pynkums, e€ rpaduk u ceoiicta. [lapabosa, KoopaAnHATH BEPIIUHEI ITapaboJIbl, OCh
CUMMETPHUH NapaOoIIbL.
I'paduku yHKIMII:
— — _k —u3 _ _ o
y =kx, y = kx + b, y ==y =x®,y =k , y=|x| u ux csoiictsa.

X

Yucnosvle nociedo8ameibHOCMU

OmnpeneneHue u crocoObl 3aaHAs YHCIOBBIX MOCIE0BATEIBHOCTEH

[ToraTHEe YHCIOBONW MOCIEIOBATEILHOCTH. 3aJaHHUE IIOCIIEIOBATEIBHOCTH PEKyppPEeHTHOH dopmysod u
popmymnoit N-ro dieHa.
Apupmerndeckas W reoMeTpUUYECKas MPOrpPeccrn

Apudmernyeckasi ¥ reoMmeTpudeckas rnmporpeccuu. @opmMyibl N-ro YieHa apuPMETHISCKONH U TeOMETPUICCKOMN
MIPOTPECCHU, CYMMBI TIEPBBIX N WICHOB.

N3o6pakeHne wWICHOB apU(PMETHUYECKOW W TEOMETPUYSCKOW MPOrpecCHid TOYKaMH Ha KOOPIHMHATHOU
MJI0CKOCTU. JINHEHHBIA U SKCHOHEHUMAIbHBINA pocT. CI0XHBIE MPOLEHTHI.

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSA PABOYEN ITPOT'PAMMBI KYPCA (ITO
I'OJAM OBYYEHMUS)

OcBoeHHE yd4eOHOro Kypca «AjreOpa» Ha YpOBHE OCHOBHOIO OO0IIEro oOpa30oBaHUS JIOKHO OOCCIICYMBATH
JIOCTVDKCHHE CIICTYIONIUXIIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJILTATOB!

7 Kaacce

Yucna u eviuucnenusn



— BritonHsATE, codeTasi yCTHbIE M IUCbMEHHBIC TPUEMBI, apu(PMETHUECKUE ASHCTBUS C PallMOHAIbHBIMU
YHUCIIaMH.

— HaxoauTth 3HaY€HUS YUCIIOBBIX BBIPAYKEHUI; IPUMEHSITH pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BHIYHUCIICHUS
3HAYCHUH JIPOOHBIX BBIPAXKEHUM, COJIEpKAIINX OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

— ITepexoaute OoT omHOU GOPMBI 3aMHUCH YHCETI K Apyroil (mpeobpa3oBBHIBATH [IECATUYHYIO IpoObh B
OOBIKHOBCHHYI0, OOBIKHOBEHHYIOB JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUIHYIO IPOOBb).

— CpaBHHBATh M YIOPSJIOYMBATH pallMOHAJIbHBIE YHCIA.

— OKpyTasATh YHCIA.

— BrINOAHATE NPUKUIAKY U OLICHKY pEe3yJIbTaTa BBIYUCIICHUN, OLIEHKY 3HAa4YE€HUI YHUCIOBBIX BBIPAXCHUM.
BBINOIHATE NEWCTBUS CO CTEICHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

— ITpuMeHsITH IPU3HAKHU ASIUMOCTH, PA3JI0KECHNE HAa MHOXHUTEIINHATYPAITBHBIX UHCE.

— PemaThs mpakTHKO-OPHUEHTHPOBAHHBIC 3a/1a9H, CBA3aHHBIEC C OTHOIIIEHUEM BEJIMYHH, TPOOPIHUOHAIBHOCTHIO
BEJIMYWH, MIPOIIEHTAMH; MHTEPIIPETUPOBATE PE3YJILTAThl PEIICHUS 3a1ad C y4ETOM OrpaHWYCHHUH, CBA3aHHBIX CO
CBOMCTBaMH paccMaTpPHUBaEeMBIX OOBEKTOB.

Anzebpauueckue evipasicenus

—  Hcnonp3oBaTh anreOpanvecKyr0 TEPMUHOJOTHIO U CHUMBOJHUKY, MPUMEHATH €€ B MPOIECCE OCBOCHHUS
y4eOHOTO MaTepuania.

—  Haxoaute 3HaueHHs1 OYKBEHHBIX BBIPAXKEHUI MTPH 3aIaHHBIX 3HAYCHUAX [T€PEMEHHBIX.

—  BuImoaHSATh TpeoOpa3oBaHUs I€JIOTO BBIPAKEHHUS B MHOTOWIEH TMPHBEICHHUEM IOJOOHBIX ClIaraeMBbIX,
pacKkpbITHEM CKOOOK.

—  BBIOTHATH YMHOKEHHE OJHOYICHA Ha MHOTOWIEH M MHOTOWICHA Ha MHOTOYIEH, MPUMEHATE (OPMYITBI
KBajJpaTa CYMMbI M KBajJpaTra pa3HOCTH.

—  OcCyIIeCTBISATh pa3ioKEHHE MHOTOUWIEHOB Ha MHOYKHUTEIN C MOMOIIBIO BBIHECEHHS 3a CKOOKH OOIIero
MHOJHUTEJIs, TPYNITUPOBKH CJlaraeMbIX, IPUMEHEHHsT (POPMYJI COKPAIIEHHOTO YMHOKCHHUSI.

—  TlpuMmeHsATH TpeoOpa3oBaHUs] MHOTOWICHOB JJIsA PEIICHHS Pa3IMYHBIX 3a7ad U3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 PeaIbHON MPAKTHUKH.

— Hcronp30BaTh CBOMCTBA CTEIEHEHW ¢ HATYPAIBHBIMU MOKa3aTeIISIMH I TIPEOOpa3oBaHMsT BhHIPAKEHHUIA.

Ypasnenus u nepasencmea

—  Pemarp JWHEHHBIE YpaBHEHHS C OJHONW TIEPEeMEHHOM, TPHUMEHSs TpaBWiia IEpexoja OT HCXOIHOTO
YpaBHEHHUS K PABHOCHIIBHOMY eMy. [IpOBepsITh, SIBIISIETCS JIM YHUCIIO KOPHEM YpaBHEHMUS.

—  TlpuMeHsATH TpaduUeCKUe METOIBI TIPU PEIICHUH JUHEHHBIX YPABHEHUM U UX CHCTEM.

— I[TonGupaTh npuUMepHI Map YUCE, IBIISTFOIINXCS PEIICHUEM JIMHEHHOTO YPaBHEHUSI C IBYMsI IEPEMEHHBIMH.

—  CTpouTh B KOOPJIHHATHOM TIIOCKOCTH TpaduK JUHECHHOTO YpaBHEHUS C ABYMsI TIEPEMEHHBIMH; IMOJIB3YSCh
rpauKoM, MPUBOIUTH MPUMEPHI PEIICHUS yYPaBHEHUSI.

—  Pemarh cUCTEMBI IBYX JUHEHHBIX YpaBHEHUN C JBYMs ITIEPEMEHHBIMHU, B TOM YHCJIE TpaPUIECKH.

— CoCTaBIISITh M peniaTh JIMHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX YpaBHEHHH O YCIOBHIO 3a1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3a/1a4M TOJIYYECHHBIH pe3ybTar.

Koopounamut u cpagpuxu. Oynkyuu

— I/I306pa)KaTI> Ha KOOpZ[PIHaTHOfI HpHMOfI TOYKH, COOTBCTCTBYIOIIHNC 3aJaHHBIM KOOpAWHATAM, JIy4H,
OTPE3KH, UHTCPBAJbI; 3allTUChIBATH YHCJIOBbIC IIPOMECIKYTKHU HA aJ'Il"e6paI/ILICCKOM SI3BIKE.

—  Ormeuarh B KOOPIAMHATHOU IUIOCKOCTH TOYKHU I10 3aJaHHBIM KOOPIWHATAM; CTPOUTH rpaUKu JTUHEHHBIX
¢yukmumii. Crpouts rpaduk GpyHKIHU Y = | X |.

—  OmnmuceBaTh ¢ HNOMOUIBI0 (YHKIHI HM3BECTHBIC 3aBHCHMOCTH MEXKIY BEIHMYHMHAMH: CKOPOCTb, BpEMsl,
paccTosiHHe; [IeHa, KOJIMYECTBO, CTOUMMOCTb; IIPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM paboOTHI.

—  Haxonwuts 3HaueHue QYHKIUMHU 110 3HAYCHUIO € apryMeHTa.

—  Tlouumarts rpadudeckuii crrocod MpeACTaBICHUS U aHATN3a HHPOPMAIINH; U3BJICKATh H HHTEPIIPETHPOBATH
nHGOPMAILUIO U3 IPaUKOB PEAITbHBIX MIPOLECCOB U 3aBUCUMOCTEH.

8 ki1ace

Yucna u épluucienus

— HWcnonb3oBaTh HayaldbHbIE MPEACTABJIEHHUSI O MHOXECTBE AEWCTBUTEJIBLHBIX 4YHCEN Ui CpaBHEHUS,
OKPYTJICHHS U BBIYUCICHUI;, H300paXkaTh IEHCTBUTEIIbHBIC YHCJIa TOYKAMH Ha KOOPAWHATHOU MPSIMOMU.

—  IlpuMeHsTH NOHATHE apHU(PMETHYECKOT0 KBaJIPATHOT'O KOPHS; HaXOJAWUTH KBAJpaTHbIE KOPHH, HCIOJIB3YS
Ipu HGO6XOJII/IMOCTI/I KaJIBbKYJIATOP,; BBIIIOJIHATH HpGO6p330BaHI/I$I BI)Ipa}KeHI/Iﬁ, coaCprKaliuxX KBaApaTHbBIC KOPHU,
HUCIIOJIb3Ysl CBOMCTBA KOPHEM.

— Hcnonb3oBaTh 3amucu OOJBIINX U MaJIbIX YHCEJI C IOMOIIBIO JEeCATUYHBIX JIpoOeit n creneHeit uucna 10.

Ancebpauueckue evipajrceHus



— HpI/IMeHHTB IIOHATHUEC CTCIICHHU C NOCJIbBIM IIOKAa3aTcJICM, BBIIIOJIHATH npeo6pa303aHI/m BBIpa)KeHPIfI,
coacCpKamux CTCIICHU C OCJIBIM ITOKA3aTCJICM.

— BBINONHATE TOXASCTBEHHBIE MPeoOpa3oBaHUsI pallMOHAIBHBIX BBIpAXKEHUW HAa OCHOBE IIPaBWJI ASHCTBUH
HaJ MHOTOWICHAMH U alreOpandecKuMU JIPOOsIMU.

— PacknanpiBaTh KBaApaTHBIA TPEXUIJIEH HA MHOXXUTEIIH.

— I[IpumeHsTh npeoOpa3oBaHMsT BBIPAKEHHUH JUISI PEIICHUsI PA3JIMYHBIX 3a7la4 M3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PEATTbHON MPAKTHUKH.

YPaBHEHM}l u Hepaeencmea

—  Pemarts nuHelHbIC, KBagpaTHBIC YPABHEHUS U PAIlMOHAJILHBIC YPABHEHUS, CBOSIIINECS K HUM,
CHUCTEMBI IBYX YPaBHEHHUI C NIBYyMsI IE€PEMEHHBIMU.

—  IIpoBoauts mpocreinine ucciaeoBaHus YPpaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C
NpUMEeHEeHHEeM IrpadUUecKUX IMpeacTaBiIeHuil (ycTaHaBIUBaTh, UMEET JIU ypaBHEHHE HJIM CUCTEMa
YpaBHEHUH pEUICHUs, €CIIH UMEET, TO CKOJIBKO, U TIP.).

—  IlepexoauTs OT CI0BECHOH (hOPMYIMPOBKHU 3a4a49H K €€ anreOpandeckoii MOAEIIH C TOMOIIBIO COCTABIICHUS
YpaBHEHHSI WIJIM CUCTEMbl yPaBHEHHH, WHTEPIPETHPOBATH B COOTBETCTBHUU C KOHTEKCTOM 3aJa4d IOJYYCHHBIN
pe3yJbTar.

— IIpuMeHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB AJIsl CPAaBHEHHUS, OLIEHKH; PEIIATh JIMHENHBIE HEPABEHCTBA C
OJTHOW TEPEeMEHHON M WX CHUCTEMBI; JaBaTh IrpaUUecKyr0 HIIIIOCTPAIMI0O MHOXKECTBA PEIICHWI HEpaBEeHCTBA,
CHUCTEMBbI HCPaBEHCTB.

Dynkyuu
— I[Torumate W UCHOJNB30BaTh (PYHKUIMOHAJIBHBIC IIOHSATHUS H SI3bIK (TEPMHUHBI, CUMBOJHNYECKHE
0003HaYCHUs1); ONPEeIIsTh 3HaueHHEe (YHKIUH 10 3HAYCHHUIO apryMEHTa; ONPeAeisiTh CBOMCTBAa (PYHKIIUH I10 &
rpaduky.
— Ctpouts rpaduKu dJIeMEHTapHBIX (PYyHKIHH BHAA
k
X

y = L Yy=x2 ,\Wy=x8,y= Jx,y= X |; OIMCHIBATH CBONCTBA YUCIOBON ¢yaKOHHU 110 €€ TpadUKy.

9 kiace
Yucna u évtuucienus

— CpaBHI/IBaTB 1 ynopssaodmuBaTh pallMOHAJIbHBIC U UPpPALIUOHAJIBHbBIC YHCJIA.

b BrinmoassTe apI/I(bMeTI/I‘IeCKI/Ie HCI\/JICTBI/ISI C panuOHAJIbHBIMU 4YHUCJIaMH, cOoUY€Tasds YCTHBIC W IMMCBbMCHHBLIC
HpI/IéMLI, BBITIOJIHATH BBIYUCJICHUSA C UPppAlHUOHAJIbHBIMHU YUCIIaMH.

—  HaxoauTe 3Ha4YeHHs CTENEHEH C IeIbIMM MNOKa3aTeIsIMM M KOPHEH; BBIYMCIATH 3HAYCHUS YHCIOBBIX
BBIPpAXKEHUU.

— OKpyrasaTh AeHCTBUTEJIbHBIC YHCIIA, BRINOIHITh NPUKUAKY pe3yJsibTaTa BBIYMCICHHN, OIEHKY YHMCIIOBBIX
BBIPpAYKEHUU.
Ypagnenus u nepasencmea

—  Pemarp nuHeiiHbIe W KBaJpaTHBIE ypaBHEHHWS, YPAaBHEHHUs, CBOJSIIIHECS K HHUM, IpocTeimne apoOHO-
pauMoOHabHbIE YPABHEHUSI.

—  Pemarp cucteMsl AByX JIMHEHHBIX ypaBHEHHH C JBYyMsl IIEPEMEHHBIMHU U CHCTEMBI JIBYX ypaBHEHUH, B
KOTOPBIX OJHO YpaBHEHHUE HE SIBJISICTCS JTUHEHHBIM.

— Pemrates TekCcTOBBIE 3a/1aUH alreOpandecKuM CIIOCOOOM C IMTOMOIIBIO COCTABICHUS YPAaBHEHUS HUIIH CUCTEMBI
JIBYX YpaBHEHHH C IByMsI I€PEMEHHBIMU.

— IIpoBoauTe npocTelINe UCCIEAO0BaHUs YPABHEHUN UM CUCTEM YPAaBHEHUN, B TOM 4YHUCJIE C IPUMEHEHUEM
rpauuecKknx IpeacTaBiIeHni (yCTaHaBJIMBATh, UMEET JIM yPaBHEHUE WIJIM CUCTEMa yPaBHEHUU PEIICHUS, €CIU
HMEET, TO CKOJIBKO, U TIp.).

— Pemats auHeliHBIC HCPaAaBCHCTBA, KBaJApaTHbBIC HCEPABCHCTBA, I/I306pa)KaTI> pCIICHUEC HCEPABCHCTB Ha
YHCJIOBOM HpﬂMOﬁ, 3aIluCbiBaTh pCIICHUE C NOMOIIIBO CUMBOJIOB.

— Pemats cucreMbl THHEHHBIX HCEPAaBCHCTB, CUCTEMbI HCPABCHCTB, BKJIIOYAIOMINEC KBaAPATHOC HEPABCHCTBO,
I/I306pa)KaTI> peuICHUEC CUCTEMbI HEPABCHCTB HA YHCJIOBOM HpHMOﬁ, 3aluchiBaTh pCICHUEC C ITIOMOIIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEpAaBEHCTBA NPU PEUICHUU PaA3JIMUHBIX 3ajad.
Dyukyuu

— Pacnos3naBaTts (byHKLII/II/I MU3YYCHHBIX BUJIOB. IToka3pIBaTh CXEMaTHUYECKU PaCIoJIOKECHHUE Ha KOOp)IPIHaTHOﬁ



MJIOCKOCTH TrpadUKOB

dyuxuuii Buga: Y = kx, y = kx + b, y =§

,y=ax2 + bx + cy=x%y
cBOMCcTBa (DYHKIIUH.
CTpOI/ITL u I/1306pa)KaTL CXCMaATUYCCKHU Fpa(bI/IKI/I KBaApaTUIHbIX

VX , Y = |x | B 3aBUCUMOCTH OT 3HaYEHUN KOI(PPUIIMEHTOB; OMUCHIBATH

—  (yHKUUI, ONIUCHIBATh CBOWCTBA KBAAPATUYHBIX (DYHKIIUH 1O UX rpadukam.
— Pacrio3naBarh KBagpaTHUHYyO QYHKIHIO 11O (hOopMyIie, TPUBOAUTE IPUMEPHI KBAAPATUIHBIX (PYyHKIHNA U3
peanbpHOM XKU3HU, PU3UKH, TEOMETPHH.
Apugpmemuueckan u zeomempuueckan npozpeccuu
—  Pacmno3HaBaTh apu(dMEeTHUECKYIO U T€OMETPHUUYECKYIO IIPOTPECCHU IIPU Pa3HBIX cnocobax 3aaHusl.

—  BBINOJHATH BEIUHCIICHUS C NCHOJIb30BaHUEM (opMyJ1 N-Tro 4ieHa apu(PpMeTHIeCKO U TeOMEeTPUIECKOMN
OPOrpeccuil, CyMMBI IIEPBBIX N YJICHOB.

— I/I3o6pa>1<aTL YJICHBI ITOCJICAOBATCIIBHOCTH TOUYKaAMHU Ha KOOpI[PIHaTHOﬁ IINIOCKOCTHM.

— Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMH MOCIIEOBATEIIFHOCTSIMHI, B TOM YHCJIE 3aJa9H U3 pEabHOI
J)KM3HH (C UCIIOJIb30BAHUEM KaJIbKYJISITOPa, HU(POBBIX TEXHOJOTHN).



TEMATHUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHHA)
7 kjacc (0YHas U 0YHO-3204HAsA (POPMBI 00yYEHUSA)

He meHee 102 )

PannonaneHbIe YnCa

JEeHCTBUA C palliOHAIbHBIMU YHCIaMU.
CpaBHeHHe, yopsiIOUMBaHUEPAITHOHAIIBHBIX
4qucell.

CreneHs ¢ HaTypaJIbHBIM IIOKA3aTEJIEM.
Pemrenrie OCHOBHBIX 3a71ad HaJIPOOU, IPOIIEHTHI
U3 peaJIbHON NMPaKTHUKU.

ITpu3HakM AETMMOCTH, PA3I0KeHHS Ha
MHO>KHTENIN HaTypPAIbHBIX YHUCEI.

Peansabie 3aBucnuMocTu. [Ipssmast u o6paTHas
IPOMOPIHOHATBHOCTH

Ne Kosmmuect [Tnarupyemble BUIBI yaeOHOM
TeMms! ypokoB OcHOBHOE cofiepXKaHue
n/n BO 4aCOB JIESITEITBHOCTH 00YYarOIIIXCSI
1 Yucna u BBIYUCIICHHUSA. 25 ITonsiTue panuoHanbHOro ynucia. Apudpmerndeckue | CHcTeMaTH3MPOBATH U 00OTAIATH 3HAHUS 00

OOBIKHOBEHHBIX M JECSTUYHBIX APOOSX.

CpaBHHBATh U YIIOPSIAOYHBAThH APOOH, TPeoOPa30OBHIBas
IIPpY HEOOXOANMOCTH JIECITUIHBIE IpOOH B
OOBIKHOBEHHBIE, OOBIKHOBEHHEIE B JIECITUYHEIC, B
YaCTHOCTH B OECKOHEYHYIO ECATUYHYIO IPOOb.
[IpuMeHsTh pa3HOOOpa3HbBIE CITOCOOBI M MTPUEMBI
BBIYHUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAXKCHHUI,
copepx)amux OOBIKHOBEHHBIE U ACCATUYHBIC TPOOH:
3aMEHSITh IPU HEOOXOIMMOCTH AECATUIHYIO APOOh
OOBIKHOBEHHOW N OOBIKHOBEHHYIO NECSITUYHOMU,
OPUBOJUTE BBIpaXKeHHEK popme, Haubosee
yIOOHOU 1JIsT BEIYHCIIEHHUH, TPeoOpa3oBEIBaTh
NpoOHBIC BEIpa)KSHUSI HA YMHOXKEHHE U JICJICHUE
JECSITUIHBIX Ipo0eil K AeHCTBUIM C LEIBIMH
YHCIaMU.

ITpuBOAUTH YHCIOBBIC U OYKBEHHBIE IPHMEPHI CTETIEHUC
HaTypaJIbHBIM ITOKa3aTelIeM, OOBSICHSSI 3HAUCHUS
OCHOBaHMS CTEIICHH U MOKa3aTellsl CTEIICHH,
HaXOIWTh 3HAYCHUs cTerneHel Buaa a” (a — moboe
palMoOHAIIBHOE YUCJIO, N — HATypaJIbHOE YHUCIIO).
IToHnMaTh CMBICH 3aITUCH OOJIBIIINX YHUCE C
IIOMOIIBIO ECATUYHBIX APoOel U CTereHel yncia
10, IpUMEHATHUX B peaJIbHBIX CUTYaIHsIX.
IIpuMeHsITE IPU3HAKU AESITMMOCTH, PA3IIOKSHUS
Ha MHOXXHTEJIM HAaTypPaIbHBIX YHCEI.

PemraTe 3agaun Ha 9acTH, IPOLIEHTHI, IIPOIIOPIINH,
Ha HaXO0XJIeHHE ApoOu (MPOILEeHTa) OT BEIUIHUHBI U
BEJIMYUHBI IO € Apoou (IIPOICHTY), IPOOH
(TIpo1IeHTa), KOTOPHIH COCTABIISIET OJTHA BEJIUIHHA OT
npyroii. [IpuBonuts, pa3dbuparts, OIIEHUBATH
Pa3IMYHbIC PCIICHUA, 3allUCH pel_l_IeHI/lﬁ TEKCTOBBIX
3amad.

PacriozHaBaTh ¥ OOBACHATH, OIIUPAsICh Ha
OIpeeIeHHs, IPSIMO IIPOIIOPIIHOHAIIEHEIE U
00paTHO MPOTIOPIHOHAIBHEIE 3aBUCHMOCTH MEXIY
BECJIIMYUHAMM,; IPUBOJAWUTH IPUMEPHI 3TUX
3aBHCUMOCTE U3 peaIbHOTO MHUpa, U3 APYyTHUX
y4eOHBIX NPEAMETOB.




PemaTe mpakTUKO-OpPUEHTUPOBAHHBIE 3aJaUH Ha
JpOOH, IPOLICHTHI, NIPSIMYIO U OOPaTHYIO
MMPONOPUHOHAILHOCTH, IPOIOPIIUHU

Anrebpandeckne BRIPaXKeHHS 27 bykBenHsbIe BoIpakeHus1. IlepemeHHbIe. OBnaneTs anred6pandeckoil TEpMUHOJIOTHEH 1
JlommycTuMbie 3Ha4€HUs IEPEMEHHBIX. CHUMBOJIUKOH, IPUMEHSTH ¢€ B IIPOLIECCE OCBOCHUA
DopMyIIbI. y4eOHOro MaTepHala.

ITpeo6pa3zoBanne OyKBEHHBIX BBIPAKCHHH, Haxonute 3Ha4eHns1 6yKBEHHBIX BBIpXKSHUI NIpU

pacKpbsITHE CKOOOKHU MPUBEIEHNE TTOTO0OHBIX 33JaHHBIX 3HAUEHUSIX OYyKB; BBIIIOJIHSITH

cllaraeMbIX. BBIYHCIICHUsS IO (hOpMYyJIIaM.

CBolicTBa CTENIEHU C HATypaJIbHBIM ITOKa3aTeJIEM. BrInoHATE TpeoOpa3zoBaHUsI LIETOT0 BEIPAXKEHUS B

Mmuorounensl. Ciio)keHHUEe, BRBIYUTAHUE, MHOTOYJIEH MPUBEAECHNEM MOJO0HBIX CIIaraéMbIX,

YMHOKEHUE MHOTOYJIECHOB. D@OpPMYJIBI pacKpBITHEM CKOOOK.

COKpallIlEHHOIro yMHOXeHUs. Pa3noxxeHue BbINIOIHATE YMHOXEHHUE OJHOUYJICHA HA MHOT'OUJICH

MHOT'OYJICHOB Ha MHOXXUTEIHU M MHOTOYICHAa Ha MHOTOWICH, IPUMEHSTH (POPMYITBI
KBaJpaTa CyMMBbI U KBajJpaTa pa3HOCTH.
OcCyIecTBISITh Pa3JIOKEHNE MHOTOWICHOB Ha
MHOXXHUTENN TyTEM BBIHECEHHS 32 CKOOKH OOIIETO
MHOXHTEIsI, MPUMEHEHUSI (OPMYJIBI Pa3HOCTH
KBaZpaToB, GOPMYJI COKPAIEHHOTO YMHOXEHHSI.
IIpuMeHsTH IpeoOpa3zoBaHUe MHOTOYJICHOB IS
pelleHus pa3JIMYHbIX 3a7a4 U3 MaTeMaTUKH,
CMEXXHBIX IPEIMETOB, U3 peaJIbHON MpPaKTUKHU.
3HAKOMUTBCSL C UCTOPUEH pa3BUTUs MaTEMaTHUKHU

YpaBHEHUS U HEPABECHCTBA 20 VYpaBHeHHE, IpaBUiIa IPEOOPa30OBAHUS Pematp nuHeiiHOE ypaBHEHUE C OOHOMI
YPaBHEHUsI, pABHOCMJIBHOCTh ypaBHEHHUI. IIepeMEeHHON, IPUMEHSISI IIpaBUiIa Iepexoma oT
JIuneliHOe ypaBHEHHE C OJHON NEPEMEHHOM, HCXOJHOTO YPAaBHEHUS K PaBHOCHIIFHOMY eMy Ooiiee
peueHue JTUHEeNHbIX ypaBHeHUl. Pemenue 3agauc npoctoro Buaa. [IpoBepsATh,ABIsI€TCS T KOHKPETHOE
IOMOIIBIO YPABHEHUH. YHUCJIO KOPHEM YpPaBHEHUS.

JIuneitHOe ypaBHEHHE C ABYMsl IEPEMEHHBIMU U ITonGupaTh IpUMEpPHI Hap YHUCE, SIBIISTIOIINXCS

ero rpaduk.Crucrema IByX JUHEHHBIX YpaBHEHHUH pelleHueM JIMHEHHOT0 YpaBHEHUS C IBYyMsI

Cc AByMs IlepeMeHHBIMU. PelnieHue cucrem nepeMeHHbIMU. CTPOUTH B KOOPAUHATHON

YpaBHEHUH CITOCOOOM ITOICTAHOBKH B CITIOCOOOM IUTIOCKOCTH T'pa(yK TUHEHHOTO ypPaBHEHHS C IBYMS

CIIO>KEHHUS IIepEeMEHHBIMH; HOIB3YSACh I'padUKOM, IPUBOIUTH
MIPUMEPHI PEeIIeHUs YPaBHEHUS.
Haxonuth pelieHne cUcTeMbl ABYX JIMHEHMHBIX
YpaBHEHUH € ABYMsl IEPEMEHHBIMU.
CoCTaBIATh U pelIaTh YypaBHEHUE UIIU CUCTEMY
YpaBHEHUI MO YCIOBHIO 3a/1a4M, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJayuu
IIOJIy9eHHBIH pe3ynabTaT

Koopaunarsin rpadpukn. OyHKINH 24 Koopaunara Touku Ha npsiMoi. HucioBsie H3o06paxaTs Ha KOOPOAUHATHON MPSIMON TOYKH,

OpOMEXYyTKH. PaccTostHie Mex Iy AByMs
TOYKaAaMUKOOPAUHATHOHN MPsIMOH.
[IpsimoyrosipHasi cucTeMa KoOopJguHaT Ha
riockocTH. [IpumepsirpadrkoB, 3a1aHHBIX
popmynamu. Urenme rpaduKOB peaabHBIX
3aBUCHUMOCTEMH.

COOTBETCTBYIOIIUE 33JJaHHBIM KOOPJAHUHATAM, JIYIH,
OTPE3KHU, MHTEPBAJIbI; 3allMChIBATh UX Ha
anreOpanvecKoM sI3bIKE

OTMe'—laT]) B KOOp)lHHaTHOﬁ IINIOCKOCTHU TOYKH I10
3aJJaHHBIM KOOpPJMHATaM; CTPOUTH rpaduKu




Ionstue ¢pyukuuun. I'padukdynkann. CBoiicTBa
yukunii. JIuneitnas ¢yunkuus. [ToctpoeHue
rpaduka auHeliHol QyHkuuu. I'padpuk yHkuun y
=1x]

HECJIOKHBIX 3aBUCUMOCTEH, 3a1aHHbIX (hopmynamu,
B TOM YHCJIE C TOMOLIBIO HU(GPOBBIX Ja00PaATOPUH.
ITpuMeHsTb, U3y4aTh IPEUMYILECTBA,
HHTEpPIPETUPOBATH T'papUIECKUil CITocod
MIPEACTABIICHHSI M aHAJIN3a pa3HOOOpa3HOi
SKH3HEHHOW MH(GOpMAIIHH.

OcBauBars MoHsTHE GYHKIHH, OBJIACBaTh
(yHKUIHOHAIBLHON TEPMUHOIOTHCH.

Pacnio3HaBath JMHEHHYO QyHKIHI0 Y = kX + b,
ONHUCHIBATh €€ CBOMCTBA B 3aBUCHUMOCTH OT
sHauyeHU koapduuuentos K u b.

Crtpouts rpadukn nuHeHON QyHKINN, GYHKIUA
y =Ix|

Hcnonp30Bath HUGPOBEIE PECYPCHI ISl TOCTPOSHUS
rpadukoB GyHKOIUN U U3YyYECHHUSI UX CBOUCTB.
ITpuBoauTh NpHUMEPHI JUHEHHBIX 3aBUCUMOCTEN
B peaJIbHBIX IPOLIECCaX M SIBICHHUIX

[MoBTOpenune n 0600IEHNE

IToBTOpEHHE OCHOBHBIX MOHSITUHH METOIOB Kypca
7 xjacca, 0600I1IeHe 3HAHUN

Br16upath, NpUMEHSTH OLIEHUBATH CIIOCOOBI CPAaBHEHHS
Yucell, BEIYUCICHNH, Tpeo0pa3oBaHuil BEIPAYKCHHUI,
pelieHusl ypaBHEHUI.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JCHCTBUI
U CaMOIIPOBEPKY pe3ylIbTaTa BEIYUCIICHHIA,
npeobpa3zoBaHuii, mocTpoeHui PemraTe 3anaun u3
peasbHOM KU3HU, IPUMEHSATh MaTeMaTHIECKIE
3HAHMUS IS PEIICHHs 3a1a9 U3 APYTUX IPEAMETOB.
Pemath TeKCTOBBIE 3a/1a4UH, CPABHUBATH, BEIOUPATh
COCOOBI PEIICHUS 3a1a9H




8 ky1acc (04YHAsl U OYHO-3204HASA (POPMBbI 00yUeHMS)
3 4 B Henenmo, Bcero 102 4, 1 4y — pe3epBHOE BpeMs

Tembl ypokoB

Koun-
YecTBO
4acoB

OCHOBHOE coJiepKaHue

[Imannpyemsle BUIBI yaeOHOM
JEATETBHOCTH 00yYatomuXCst

Uwncna u Berancnenus. KBaapaTHele KOpHH

15

Ksanpartusiii kopeHb u3 uucna.lloastue 00
UppanuoHaJIbHOMYHUCIE. JlecsiTUUHBIC
OPHUOIIIDKESHUS UPPATUOHAIIBHEIX YHCEII.
HelictBurenbHble unciaa. CpaBHEHUE
HNEeHCTBUTENBHBIX 9rcel. ApupMeTHIeCKUA
KBaJPaTHBIHNKOPEHbD.

VpasHenue Buna x> = a. CpolicTsa
apudMeTHIEeCKNX KBaJAPaTHBIX KOPHEH.
IIpeoGpa3zoBaHWE YMCIIOBBIX BBIpaXKEHUH,
coaeprKalluxX KBaJgpaTHbIE KOPHU

DopmynHupoBaTh ONpeAeIeHNe KBaIpaTHOTO KOPHS U3
qucia, apupMEeTHISCKOTO KBaAPaTHOTO KOPHSI.
IIpumeHATH onepanuio H3BJICUEHU KBaIpaTHOIO
KOPHSIN3 YHCIIa, UCIIOJIB3Ys IIPH HEOOXOAMMOCTH
KaJIbKYJIATOP.

OrneHuUBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIAMU U
JECATUIHBIMU IPOOSMH.

CpaBHHBATh U YHOPSIOYNBATh PALIMOHAIIBHBIE 1
HppalHOHAIBHBIE YHCIIA, 3AIIUCAHHBIE C TOMOIIBLIO
KBaJpaTHBIX KOpPHEH.

Hccrenosats ypaBHEHHE X2 = @, HAXOUTh TOYHBIC U
npuOImKEHHBIE KOpHU npu a > 0.

HccnenoBaTh cBOMcTBa KBaJpaTHBIX KOpHEH, IPOBOIS
YHCIIOBBIE SKCIIEPUMEHTEHI C UCIIOIb30BaHUEM
KaJIBKYJISITOpa (KOMOBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETHIECKUX KBAAPATHBIX
KOpHEH; MPUMEHSTh UX IS IpeoOpa3oBaHUs
BBIPAXKECHUH.

BrimonHATE TpeoOpa3oBaHus BEIPAXKEHUN, COOEpIKAIIINX
KBaJpaTHble KOPHU. BeIpakaTh NepeMeHHbIE U3
reoOMeTpUYeCKUX U GHU3HISCKUX (DOPMYIL.
BoraucisTe 3Hau€HUsT BBIpAXKEHUN, COAepKalInx
KBaJIpaTHBIE KOPHU, UCTIOIB3YS IIPH HEOOXOIUMOCTH
KaJIBKYJISITOP.

Hcnons30BaTh B X0OJI€ pEIISHUs 3a71ad JIeMEHTapHbBIEe
HpeaCcTaBICHUs, CBSI3aHHBIE C TPUOIMKEHHBIMHU
3HAUYEHUSAMHU BEJINYHH.

3HAKOMUTBCSL C UCTOPUEH pa3BUTHUS MaTEMaTUKHU

Ywucna u BeruucieHus. CTeneHp ¢ ECIbIM

IIOoKa3aTejieM

CrelneHb C LEIbIM MOKa3aTelIeM.
CraHmapTHas 3aIllMCh YHCIIa.

Pasmepnl 00BEKTOB OKpy>Karomero Mupa (ot
3JIEMEHTapHBIX

qacTul 10 KOCMHYCCKHUX O6’beKTOB), JJIIUTCIIBbHOCTH

MPOIIECCOB B
OKpY’KaroIleM MHUpe.
CBoiicTBa CTEIEHU C IIEJIBIM MOKa3aTeIeEM

dopmynupoBaTh ONpeiesIeHUe CTEIEHU C LEJIbIM
IOKa3aTeJIEM.

[IpencraBasTh 3amuch OOIBIINX M MAJIBIX YHCEII B
craggapTHOM Buje. CpaBHHBATh YHCIIa U BEJIWYHUHEI,
3alMcaHHbIe C UCIoJb3oBanneM creneHu 10.
Hcnosnp30BaTh 3alMCh 4YMCEN B CTAaHAAPTHOM BUIE IS
BBIPA)KCHUs Pa3MEPOB OOBEKTOB, UIUTEIILHOCTH
MIPOLIECCOB B OKPY’KaloOLIEM MHpE.

®dopMyHpoBaTh, 3aMUCHIBaTh B CHMBOJHYECKOH (Gopme H
WLTIOCTPUPOBATh IIPUMEPAMU CBOMCTBA CTENECHU

C LEeJIbIM TOKA3aTEIEM.

I[IpuMeHsITh CBOMCTBA CTEIEHH JUISI MpeoOpa3oBaHMUS




BBIPAYKCHUI, COJIEPIKAIIINX CTECIIEHU C LIESJIbIM
rmokaszateiieM. BeIMoaHITh, AeHCTBUS C YHUCIIAMH,
3alMCAaHHBIMU B CTAHAAPTHOM BUAC (YMHOXXCHUE,
neJIeHUe, BO3BEICHUEC

B CTEIICHb)

AnreOpanyeckue BEIPaXKCHHUS. 5 KsanpartHasiii Tpéxwien. Paziosxxenne kBagpaTtHoro | Pacno3HaBaThe KBagpaTHBIM TPEXWIEH, yCTaHABIMBATH
KBanpaTHBIil TpéXueH TpEXUICHaHa MHOXXHUTEIH BO3MO>XHOCTBE €I'0 Pa3jIO>KeHUsI HA MHOXKHUTEIIH.
(5 9) PacknanpiBaTh Ha MHOKHTEIU KBaJApaTHBIM TPEXUIECHC
HEOTPULATENbHBIM JUCKPUMHUHAHTOM
Anrebpanueckue BBIPaXKEHHUS. 15 Anre6panyeckasi Apoo6s. JlomycTUMBbIC 3HAYCHUS 3anuceIBaTh anrebpandeckue BblpakeHus. Haxonuts
Aunrebpandeckas 1po0b IIEpEMEHHEBIX, BXOISAIINX B alireOpandecKkue 00JIacTh OIpeeICHHUs PAllHOHAIBHOTO BBIPAKCSHUSI.
BeIpakeHHs1. OCHOBHOE CBOMcTBOANTreOpandecKon BEBINOTHSTE YHCIIOBBIE TOACTAHOBKH M BBIYHCIISATH
apoou. CokparnieHue apooeii. 3Ha4YCHHUE JIPOOH, B TOM YHCJC C ITOMOIIBIO
CrokeHne, BEIYUTaHUE, YMHOXKEHHUE U JISJICHHUE KaJIbKyJsiTopa. PopMynupoBaTe OCHOBHOE CBOMCTBO
anrebpandeckux apodeii. [IpeobpazoBanue anreObpanvyecKoHIpoOHu U NPUMEHSTH €T0 IJIs
BBIPAXKEHHUH, COJIepKAIIUX alredpandeckue Ipoou npeobpa3zoBaHus ApoOeii. BRIMOIHATE NEHCTBHS C
anrebpandeckumu apoosimu. [IpumMeHsITh
mpeoOpa3oBaHus BBIPAKECHUM ISl pelIeHHsI3aaad.
Bripaxxats nepemenHsie u3 opmyn (pusnueckux,
reOMETPUYSCKUX, OMUCHIBAIONINX OBITOBBIC CUTYAIIUH)
VYpaBHeHus 15 KBagpatHoe ypaBHeHHe. HenosnHoe kBagpaTHOE Pacno3znaBaTh KBaJipaTHbIC ypPaBHEHUS.
1 HepaBeHcTBa. KBajpaTHble ypaBHEHHS ypaBHeHHe. @opMyna KOpHeH KBaJIpaTHOTO 3amuceBaTh (hOpMyITy KOpHEI KBaIpaTHOTO YpaBHEHUS;
ypaBHeHus. Teopema Buera. pemaTs KBaJpaTHbIE YPaBHEHHS — IOJIHBIE U HETIOJIHBIE.
Pemenue ypaBHeHUM, CBOASIINXCS K KBaAPAaTHBIM. [IpoBoauTh mpocreiiine uccaeqoBaHus KBagpaTHbIX
IIpocreiimme npoOHO-paIOHAIEHBIC YPaBHCHUS. YpaBHEHUH.
PemeHne TeKCTOBBIX 3a71a4 C TIOMOIIBIO KBaJApaTHBIX | PemaTs ypaBHEHHs, CBOASIIHECS K KBaAPATHBIM, C
YpaBHEHUN IIOMOIIBIO TTPeoOpa3oBaHUil U 3aMEHONW NEepEeMEeHHOM.
Hab6mronaTe 1 aHaTM3UPOBATh CBSI3b MEXIY KOPHIMU U
k03¢ PHUIMEHTaMH KBaJIpaTHOI'O YpPaBHEHHSI.
dopmynuposaThk Teopemy Buerta, a Takke o6paTHYIO
TeopeMy, IPUMEHSITh 3TH TEOPEMBI IJIsI PEIICHUS
3amad. PemaTe TeKCTOBBIE 3a4a9H areOpanIecKuM
CTIOCOOOM:TIEPEXOAUTE OT CIIOBECHOH (POPMYIITHPOBKH
YCJIOBHS 3a71a9H K aJIr€OpandecKOil MOJICIIH Iy TEM
COCTaBJICHUSI YPAaBHEHHUSI; pellIaTh COCTABICHHOE
ypaBHEHHUE; HHTEPIPETUPOBATh PE3yJIbTaT.
3HAKOMUTBCSL ¢ UCTOpUEH pa3BUTHUS alreOpbl
VYpaBHeHuUs 13 JInHeliHOe ypaBHEHHE C ABYyMsI IEpEMEHHBIMH, ero | Pacno3HaBaTh JIMHEHHBIC ypaBHEHUS C IBYMSI

n HepaBeHCcTBa. CHCTEMBI ypaBHEHUH

Tpad UK, IpUMEPHI PEIISHUs] ypaBHEHNH BIIEIIBIX
qHCcIIax.

Pemenue cucrem AByX JUHENMHBIX ypaBHEHUH C
IBYMSI IEpEeMEHHBIMU. [IpuMeps! pemeHnst cucTeM
HEJIWHEHHBIX YpaBHEHUN ¢ IBYMsI IEPEMEHHBIMU.
I'paduueckast MHTEpIIpEeTaUsl YPABHECHUSI C IBYMsI
IIEpPEMEHHBIMHU U CHCTEM YpaBHEHHUU C ABYyM:
MIepEeMEHHBIMU.

Pemrenne TEKCTOBBIX 3a7a4 C TTIOMOIIBIO CHCTEM

NEpEMEHHBIMHU.

CtpouTth rpaduky JTUHEHHBIX YPaBHEHHII, B TOM
qucie

HCTIONB3YsI TH(POBBIE PECYPCHI.

PaznuyaTh napasnsenbHbIe U MTePeceKaroIIUecs MPsMbIe
MO UX YPABHEHUSM.

Pemath cucTeMBI IBYX JIMHEMHBIX YpaBHEHUH C AByMs
MEPEMEHHBIMH TTOJICTAHOBKOM U CIIO)KEHHUEM.

Pemate mpocTeime CUCTeMbl, B KOTOPBIX OJHO U3




ypaBHEHUI

YPaBHEHUI HE SBISACTCS JIUHEUHBIM.

IIpuBoauTh rpadUIECcKyt0 HHTEPIIPETALUIO PELICHUS
YpaBHEHUS C AByMsI IEPEMEHHBIMH U CUCTEM
YpaBHEHUIC NByMsI IEPEMEHHBIMU.

PemraTe TEKCTOBBIE 3aa4H aJIreOpandecKiM clIocoOoM

VYpaBHeHus 12 HucnoBble HEPABEHCTBA U UXCBOMCTBA. DopmMynHpoBaTh CBOICTBA YUCIIOBBIX HEPABEHCTB,
1 HepaBeHcTBa. HepaBeHcTBa HepaBenctBo ¢ onHol nepeMeHHOU. JIuHeliHbIe WJUTIOCTPUPOBATH UX Ha KOOPAUHATHOU MPSIMOH,
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX pEIICHHUE. JI0Ka3bIBaTh alnreOpanydecKu.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OOHOM IIpuMeHATH CBOMCTBA HEPABEHCTB B XOA€E PEIICHUS 3aJau.
NEPEMEHHOMN U UX pELICHUE. Pemiate nuHelHbIE HEPABEHCTBA C OJHON NEPEMEHHOM,
H3o0paxeHue penieHus INHEHHOTO HEPaBEHCTBA U H300pakaTh pelIeHNEe HEPABEHCTBA HA YHCIOBOU
HUX CUCTEM Ha YHCJIOBOH IpsMOH MpsAMOIi.
Pemrate cucTeMbl TMHEWHBIX HEPABEHCTB, N300pakaTh
pElLICHUE CUCTEMbl HEPAaBEHCTB Ha YUCJIOBOH IpPsIMOU
DyHKLIUHU. 5 IlonsaTne bysKIIN. O6nacTte Hcnonp30Bath GyHKIHOHAIBHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE TOHATHS OIIpEIeJICHUsI 1 MHOYKECTBO 3HAaUYCHNH (yHKIUH. CHUMBOJIHUKY.
CnocoOsbl 3a1aHusT (PyHKIIHIHA. Brruncnares 3HaueHns GyHKINHN, 3aJaHHBIX GOpMyIaMHA
I'paduk pynkmmm. CpoiicTBa (mpu HEOOXOIMMOCTH HCHOIB30BAaTh KaJIBKYJSITOD);
bysKIUM, X oTOOpakeHHe Ha COCTaBJISITh TAOMUIBI 3HAYCHUH (QYyHKIHU.
rpaduxe CTpouts 1o TouKkaM rpaduku QyHKIHHA.
OnuceiBaTh CBOKWCTBA (PYHKIIMHM Ha OCHOBE €&
rpauuecKkoro MpeJICTaBICHUS.
Hcnonp30Bath GyHKIHOHAIBHYIO TEPMUHOJIOTHIO H
CHUMBOJIHUKY.
HccnenoBate mpuMeps! rpauKoB, OTPasKarolmIuX
peanbHBIE IPOIECCHI U sIBICHUSA. [IpUBOINTE MpUMEpPHI
MIPOLIECCOB U SBJICHUN C 3aJaHHBIMH CBOWCTBAMM.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOrpaMMBbl 171 10-
cTpoeHUs rpadukoB GyHKIHUNH 1 U3YyUSHHS UX
CBOMCTB
Oynkuun. Yncnossle GyHKINH 9 Yrenne u mocTpoeHue rpa¢uKkoB HaxomuTs ¢ momomipio rpaduka (GyHKIINN 3HAYCHUE O~

¢yukuuii. [Ipumepsr rpadpukos

dyHKIHH, OTpaXkaroIlnX peaabHbIe MPOIECCHI.
DyHKIHUH, ONMCHIBAIOIINE MPSIMYI0 U 0OpaTHYIO
MIPOIOPIHHOHATBHBIE 3aBUCUMOCTH, UX IpadUKH.
T'uniep6omna.

I'padpuk pyHKIUEN Y = X2, DyHKOUU Y = X2, Y =
X3,

y = X, Y =|x|; rpadruecKOoe peuicHHe YypaBHCHUI U
CHCTeMYpaBHEHUH

HOM M3 paccMaTpHUBAEMBIX BEIIMYUH IO 3HAUYCHUIO
Apy-TOMH.

B HecnoXHBIX ciydasx BbIpakaTb (PopMyIroin
3aBHCUMOCTH MEXIy BEJIMYNHAMU.

OnuchIBaTh XapaKTep U3MEHEHUsI OJHOI BEJIMYHHBI
B 3aBUCUMOCTH OT U3MEHEHUsS IAPYTroii.
Pacnio3HaBaTh BUIBI M3y4aeMBbIX (QYHKIIUH.
IToka3pIBaTh CXeMaTHIECKH ITOJIOKEHHE Ha
KOOPAWHATHOU IIIOCKOCTH TpaduKoB (GyHKOUNH BHAA:
y =x% y=Xx,

y= X, y=ix|.

HWcnone3oBaTh (yHKIHMOHANIBHO-Tpaduueckre
IpeACTaBJICHUA IJIsI PSLISHUs] U UCCIIEIOBaHUS
YpaBHEHHUI UCHUCTEM YpaBHEHUU.

[IpumensaTs mUGPOBEIE PECyPCHI ISl TOCTPOCHUS
rpaduKoB GYHKITHI
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IMoBTOpenue u 0600IIeHHE

IToBTOpEHNE OCHOBHBIX MOHSITUUU METOZIOB KYpCOB 7
H 8 KJ1acCcoB,00001IEHUE 3HAHUMN

Br16upath, NpUMEHSTh, OLICHUBATh CIIOCOOBI CPABHEHUS
4YHCell, BBIYUCICHUM, Mpeo0pa3oBaHuil BbIPAKCHHIA,
pelIeHns] ypaBHEHUH.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOIHAEMBIX JCHCTBUN U
CaMOIPOBEPKY pe3yJbTaTa BIYUCICHUIA,
npeoopa3zoBaHuil, TOCTPOCHU.

Pemrats 3amaun U3 peasbHOI KU3HU, IPUMEHSTh
MaTeMaTUUYeCKHEe 3HAHUsI JJIsI pEIlIeHMsI 3a1a4 U3 APYTUX
MpEIMETOB.

PemaTe TekcTOBBIE 3a/1a4l, CPABHUBATH, BEIOUPATh
cocOOBI pelIeHHs 3aaun




9 KJjacc (0YHasi ¥ OYHO-32049HAsA GOpPMBI 00yUeHMST)
3 4 B Hegento, Bcero 102 4, 1 4 — pe3epBHOE BpeMs

(ue menee 102 v)

Ne i/ Konnue- OcHOBHOe cogep:KaHHeE OcHOBHbIe BUJIbI 1eATEILHOCTH 00y4aIOIUXCSl
Haspanmue pa3sneiia (Tembl) Kypca CTBO
4acoB
1 Yucna u Berunciae-uus. delictBuTe- 9 PanmonanpHbIe ynca, HppaoHaJIbHBIE YHCIA, Pa3BuBaTh npeacTaBJeHHUsI O YUCIAX: OT MHOXKECTBA
JIbHBIE YHCIa 4yacoB KOHEYHbIC U HATYPaJIBHBIX YUCEN JO MHOXECTBA JeHCTBUTEIBHBIX
OeCKOHEUHBIE AeCSTUYHbIE ApoOu. MHOXKECTBO quCel.
JENUCTBUTEJIBHBIX YHCEJI; NEUCTBUTEIbHbBIC O3HAKOMHUTBLCH C BO3MOXXHOCTBIO IpeACTaBICHUS
4HCJia KaK OECKOHEUHBIE IECATUYHBIS Ilp06I/I- NEeHUCTBUTEIILHOIO YMCIa KAaK OECKOHEYHOM
B3aunmuo O,Z[HO3£—Ia'—IHO€ COOTBETCTBHUE MEXKAY HeCfITH‘IHOﬁ Z[p061/1’ NPUMEHATH JCCATUYHBIC
MHOKECTBOM ACUCTBUTEIILHBIX TUCETT 1 . OpUOIHKEHUS pAlHOHAIIBHBIX U UPPALIMOHAITBHBIX
MHOYKECTBOM TOYEK KOOPAUHATHOI NPsIMOMN. qHCe.
CpaBHEHHE JICHCTBUTEIIBHBIX YHCEIT, M300pakaTh 1€HCTBUTEIBHBIE YUCIA TOUKAMH
apudmMeTndIecKkne IeHCTBUM ¢ AeHCTBUTEILHBIMHA KOOPMHATHOM TPMOH.
auciaamMu. 3anuchIBaTh, CPABHUBATH U YIOPSI0YHBATH
ITpubnmxénHoe 3HaUEHUE BEIMYIUHBI, TOUHOCTH IeHCTBATEIBHBIC YHCIIA.
TPHOITHIKCHHS. BBINOJIHATE, COYeTass YCTHBIE U ITUCHMEHHBIE
Oxkpyrienue uncell. [IpUKuIKa U OLlEHKa NpuEMbI, apupmMeTHIecKue 1eiCTBUs C
PE3yIIbTATOB BHIYHUCICHUIT PAIMOHAIEHBIMH YHCIIAMH; HAXOAMTH 3HAYCHHUS
CTENEHEH ¢ LeJIbIMU IT0Ka3aTeIsIMU U KOPHEH;
BBIYUC/IATH 3HAUCHUS YHCIIOBBIX BBIPA’KCHHH.
ITosnyunTs npeacraBjaeHue O 3HAUUMOCTHU
JeHCTBUTENIBHBIX YMCEJ B IPAKTUUECKON
JAEeSITeIIbHOCTH YEI0BEKA.
AHa/IM3UPOBATHL M /IeJ1aTh BBIBOJAbI O TOUHOCTH
MPHOMIDKEHMSI IEUCTBUTEIIHHOTO YHCHA TIPH PEIISHUN
3amad.
OKPpYTIJISTH 1eHCTBUTEIILHBIE YHCIIA, BBIMOJIHSATH
NMPUKHAKY pe3ylbTaTa BRIUYHUCICHHUH, OLEHKY 3HAYCHHIT
YHCIJIOBBIX BBIPAYKSHUH.
3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3BUTHS MAaTeMaTHKH
2 YpaBHeHust 14 4 JIuneiiHoe ypaBHeHue. Pemenue ypaBHEeHUH, OcBauBaTh, 3alIOMUHATH M MPUMEHATH IpaduyecKue
M HepaBeHCTBA. CBOJSIINXCSI K JIMHESHHBIM. MEeTOABI IIPH PELICHUH ypaBHEHUH, HEPABEHCTB M UX
YpaBHeHus KBanpartHoe ypaBHeHue. Penienne ypaBHeHUH, CUCTEM.
¢ oHOM CBOJAINMXCS K KBaJpaTHbIM. bukBaapaTHbie Pacno3HaBaTh 1ieble U JPOOHBIC YPAaBHEHHSI.
nepeMeHHOI YpPaBHEHUSI. Pemath JuHeiiHBbIe H KBaIpaTHbIE YPABHEHHSI,
IIpumeps! perieHUst ypaBHEHUI TpeThel u YpaBHEHUSI, CBOSIIIIECST K HUM, IMPOCTEeUIIIe
4eTBEPTOU CTENIeHEH Pa3JIOKEHUEM Ha MHOXKUTEIIN. | IPOOHO-pAIlMOHAIBHBIC yPaBHEHUSI.
Pemenne IpOoOHO-paMOHAIBHBIX IIpeanararhk BO3MOXKHBIE CITIOCOOBI PETIICHUS
YPaBHEHHH. TEKCTOBBIX
PerieHne TeKCTOBBIX 3a/1a4 ajarebpandyecKkum 3a/1a4, 00CyKAaTh MX U peliaTh TEKCTOBBIC 3aJayu
METOI0M pa3sHBIMU CITOCOOaMMU.
3HAKOMHUTBCS ¢ MCTOPHell pa3BUTHs MaTEMaTHUKHU
3 YpaBHenus 14 4 JIuneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r'0 OcBauBaTh U NPHMEHATb IPUEMBI PELICHUS CUCTEMBI
U HepaBeHCTBA. rpaduk. JIBYX JIMHEWHBIX YpaBHEHHI ¢ IByMsl NepEeMEHHBIMHU




Cucrembl ypaBHeHHii

Cucrtema AByX JIMHEWHBIX YPaBHEHHHU C IBYMS
nepeMeHHbIMU U €€ pemieHue. Pemenue cucrem
ABYX YPaBHEHMI, OJHO U3 KOTOPBIX JUHENHOE, a
Jpyroe — BTOPOU CTEIECHU.

I'padpuueckas UHTEPIIPETALUs CUCTEMBI
YpaBHEHHH C AByMs IepeMEeHHBIMU. Pemenue
TEKCTOBBIX 3aJ1a4 ajJreOpandeckuM CIocoooM

U CHUCTEMBI JBYX YpPaBHEHHH, B KOTOPBIX OJIHO
YpaBHEHHUE HE SIBISIETCSI IMHEHHBIM.

Hcnouab3oBath ¢yHKIHOHATBHO-TpadUIECKU
MOpeACTaBIeHUsT i1 pelleHusi M HCcCaeJ0BaHUs
YPaBHEHUH U CUCTEM.

AHaJU3UPOBATh TEKCTHI 33/1a4, pemaTh UX
anredbpandeckuM CIIOCOOOM: MePeXoauTh OT CIIOBECHOI
(hopMyITUPOBKH yCIIOBHS 3a/Ja4M K aJreOpandecKoi
MOJEIH ITyTEM COCTaBIICHUSI CHCTEMBI YpaBHESHUH;
pemaTh COCTaB JICHHYIO CUCTEMY ypPaBHEHHI;
HHTepNpeTHPOBATH PE3yJIbTaT.

3HAKOMUTBLCSI ¢ MCTOPHeEll Pa3sBUTHSI MAaTeMaTHKHU

YpaBHeHust 16 4 YuciioBble HEpaBEHCTBA U UX CBOMCTBA. Yurarh, 3al1MCbIBATh, IOHUMAaTh, HHTEPIPETUPOBATH
U HepaBeHcTBa. HepaBencrBa JIuneiliHble HepaBeHCTBA C OJHONIEPEMEHHON U UX HEPaBEHCTBA; UCII0JIb30BAaTh CUMBOJIUKY U
penreHue. TEPMHUHOJIOTHIO. BBIMOIHATE TpeoOpa3oBaHms
CucrtemMbl  JHMHEWHBIX  HEPABEHCTB C  OJHOM HEPABEHCTB, UCMOJIB30BATh TSI TpeoOpa3oBaHU
TIEPEMEHHON U UX PEIICHHUE. CBOICTBa YHUCJIOBBIX HEpaBeHCTB. Pacno3HaBaTh
KBangpaTtHble HEepaBeHCTBA U UX PEIICHHE. JIMHEHHBIC U KBaJpaTHbIC HepaBeHCTBa. PemarTsb
I'paduyeckas MHTEPIPETALUAHEPABEHCTB U CUCTeM | JIMHCHHbBIC HEPaBEHCTBA, CHCTEMBI JTHHEHHBIX
HEpABEHCTB C JBYMs II€PEMEHHBIMI HEpPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUAIOIINX
KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
MOJIy4YCHHBIC PELICHUS.
H300pakaTh pelIeHHEe HEPaBEHCTBA U CHUCTEMBI
HEpaBCHCTB Ha 4YMCJIOBOI MpsiMOM, 3anucbIBATH
pelIeHne C MOMOIIBIO CHMBOJIOB.
Pemiate KBagpaTHBIE HEPABEHCTBA, HCHOIB3YS
rpadudeckre IpeaCTaBICHUSI.
OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PEIICHUU
pa3IN4YHBIX 3a]1a4, B TOM 4YHCJIE IPAKTUKO-
OPHEHTHUPOBAHHBIX
OyHKuUHA 16 u Ksanparnanas ¢pynknus, e€rpaduk u PacnoznaBarb BU/IbI U3ydaeMbIX byHKIINIT;
cBoiicTBa. Ilapaboia,KOOpAUHATHI BEPIINHBI HJJIIOCTPHPOBATH cxeMaTH4YecKH, 00BSICHATH

mapadoJIbl, OCh CHMMETPHH NapadOJIbl.
Crenennbple GYHKOIUU C HATYypPaTbHBIMA
nmokasateisiMi 2 U 3,uxX rpaduky U CBOMCTBA.
I'padpuxu byuknmii:  y = kx,

y=kx +b y=x,y=ax?
y=ady=Vx , y=|x|

pacIioyio)KeHHe  Ha  KOOPIMHATHOW  IUIOCKOCTH

N k
rpadukoB ¢pyHkiuii Buga:y = kx, y = kx + b, y =
y = ax?, y = ax’, N
Y =VX, Y = [x| B 328BUCHMOCTH OT 3HaueHHMi
KO3((PHIMEHTOB; OMUCHIBATH WX CBOMCTBA.
Pacno3HaBaTh KBaIpaTHIHYIO QYHKIIHIO TTO
dbopmyse. [IpuBOANTH MPUMEPbHI KBAAPATHIHBIX
3aBHUCHUMOCTEH N3peabHON KXU3HH, (HU3UKH,
TeOMETPHH.

BeIABIATE U 000011aTh OCOOCHHOCTH TpadHuKa
KBaJpaTHIYHOU (QYyHKOHUH Y = ax? + bx + c.
CTpouts H W300pakaTh CcXeMaTHYeCKH Trpaduku
KBaJpaTUYHBIX QYHKIHH, 3aJaHHBIX (hOPpMYyIaMU BUIA
y=ax?y = ax’> + g,y = a(Xx + p)3,y = ax’> + bx +
C.

AHaJIM3HPOBATH U NPUMEHATH CBOHCTBA N3YUYCHHBIX




(GYHKIH U X TOCTPOCHUS, B TOM YHCJIE C IOMOILBIO
uUPOBBIX PECYPCOB

YucsioBble NMOCI€A0BATEIbHOCTH
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ITonsAaTHe YnCIOBON MOCIECNOBATEIABHOCTH.
3ananue [OCJICIOBATEIBHOCTU  PEKYPPEHTHON
bopmyitoit ndpopmyol N-ro uieHa.
Apudmerndeckasi 1 reOMETPUUYECKasi MPOTPECCUH.
dopmynsel  N-To  WwieHa apUPMETHYSCKOH U
reOMETPUUYECKON Iporpeccuil, CyMMbl IE€PBBIX N
YJICHOB.
HNzob6pakenne  uieHOB  apUPMETHUYSCKOH U
reOMETPUUYECKON  mporpeccuu TOYKaMH Ha
KOOPJAMHATHOMN MIIOCKOCTH.

JIuHeNHBIN 1 DKCITOHEHIIMAJIbHBINA POCT.
CJ10>KHBIE HNPOLIEHTHI

OcBauBaTh U NIPUMEHSTh UHICKCHBIC
0003HaUYCHUs, CTPOUTH pevyeBble BLICKA3bIBAHMS C
HCIIOJIB30BAaHUEM TEPMHUHOJIOTUH, CBSI3aHHOU C
MHOHSTHUEM II0CJICI0BATECIILHOCTH.

AHaau3upoBaTh Gopmyiay N-TO 4jeHa
MOCJIEAOBATEIBHOCTH WIH PEKYPPEHTHYIO (GOPMYITY
M BBIYHCJIATH YWICHBIIIOCICIOBATCIILHOCTEH,
3aJaHHBIX 3TUMH (POpMyTIaMH.

YcTraHaBAMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHUU
MOCJICIOBATEIIBHOCTH, €CJIM BBIITUCAHBI IICPBHIC
HECKOJIBKO €€ YJICHOB.

Pacno3zuaBarhb apuPMETHICCKYIO u
T€OMETPHUYECKYIO  IIPOrpecCcUuu npu pa3HBIX
criocobax 3adaHmusl.

PemiaTe 3ajadu ¢ UCIIOJIL3OBaHUEM (Gopmyir N-TO
qiicHa apU(PMETUYECKON W  T'eOMETPHUUCCKOM
OPOrPECCHil, CyMMBI TIEPBBIX N YJICHOB.
HN3o6paxkarhb YJICHBI MOCJIEA0BATECIBHOCTH
TOYKaMH Ha KOOPJAWHATHOM MIOCKOCTH.

PaccmaTpuBarh npuMepbl poueccoB M sIBJEHUH U3
peanbHOU >KU3HH, UITIOCTPUPYIOIINE W3MEHEHHE B
apu(MEeTHIEeCKOH MPOTrpeccur, B I'€OMETPHISCKON
OpoTrpeccun;  H300pakaTb  COOTBETCTBYIOIINE
3aBUCUMOCTH I'pa)UICCKU.
Pemiate 3agaum, CBsS3aHHBIE C  YHCIIOBBIMU
MOCJIEIOBATEIBHOCTAMHU, B TOM YHCJIE 3aJlaud M3
peanbHON JKHM3HU C HCIOJIb30BaHUEM LH(POBBIX
TEXHOJIOTUHU (JEKTPOHHBIX TaOIHIl, TPadUIECKOTO
KaJIBKYJISITOpa U T.II.).
Pemath 3a7auM Ha CJIOXKHBIE IMPOICHTHI, B TOM
quciie  3aJadd W3 peanbHoil  mpakThkh  (C
HCIOJIb30BAaHUEM KaJIBKYJIATOPA).

3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3BUTHS MaTeMaTHKH

IloBTOpE-HUE, 00001IE-HUE,
cHcTeMaTH3aI U 3HaAHUiT!
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Yncaa v BIYUCIEHNSI (3a1IMCh, CPAaBHEHUE,
JIeHCTBUS C AEUCTBUTEIILHBIMU YHCIIaMH, YUCIIOBAsT
MpsiMast; IIPOLICHTHI, OTHOIIICHHUSI, TIPOIOPIINH;
OKpyTJIEHHE, IPUOIIIKEHUE, OIIEHKA; PeIlIeHUe
TEKCTOBBIX 3a7a4 apu(PMETHUICCKUM CITOCOOOM)

OmnepupoBarb MOHSTUSIMHU. MHOECTBO,
MOJMHOXECTBO, ONEpanuu HaJ  MHOXECTBaMMU;
HCNOJIb30BaTh rpadpugeckoe npeJcTaBJIeHHE
MHOXECTB JJIs1 ONMCAaHUs peaJIbHbIX IMPOILIECCOB U
SIBJICHHUH, MPU PElISHUH 3aaad U3 IPYruX Yy4eOHBIX
PEIMETOB.

AKTyaqu3upoBaTh TEPMHMHOJOTHI0O H  OCHOBHBIE
neiicTBHs, CBSI3aHHBIE € YHCJIAMHU. HaTypaJIbHOE
YHCJIO, TIPOCTOC W COCTaBHOE 4YHCIIA, JCIIMMOCTh
HaTypaJbHBIX 4YHCEJ, IPHU3HAKH JICIMMOCTH, IIeJIoe
YHCII0, MOAYJb YHCIIa, OOBIKHOBEHHAsT W JCCSITUYHAS
npoOu, CTaHAAPTHBIA BHA 4YHCIIA, apuPMETHUYCCKHUI
KBaJIpAaTHBIH KOPEHb.




BbInoHATL AeiicTBHS, CPABHUBAThL U yNOPSIA0YMBATH
4uCIIa, NPEACTaBISATh YUCIIA HA KOOPJAMHATHOMN MPsIMOM,
OKPYIJIATh YHC/A; BBINOJIHATH NPUKUAKY H OLECHKY
pe3ynbpTaTa BBIYUCICHUMN.

Pemiate  TekcTOBBIe  3aJauM  apUPMETUUECKUM
criocobom.  Pemarnb NnpaKkTH4YecKue 3aja4H,
cofeprKallie MPOLEHTHI, JOJIH, YacTH, BbIPAXKAIOIINE
3aBHUCUMOCTH: CKOPOCTh — BpEMsI — pPacCTOSHHE,
eHa — KOJHWYECTBO — CTOMMOCTB, 00BEM paboThI
— Bpems — IIPOU3BOAUTEIBHOCTH TPYJa.
Pa30upartsb peanbHble )KU3HEHHBIC CUTYAIlUU,
¢opmyaupoBaTh X Ha SI3bIKE MAaTEMAaTHKH,
HAXO/JUTh PEIISHUE,TPUMEHSISI MaTeMaTHIeCKUN
anmnapaT, MHHTepNpeTUPOBaTh Pe3yJIbTaT

Anredopanyeckne BbIpa:keHus (IIpeoOpa3oBaHUe
anred6panvecKuX BBIPAXKSHUH, JOITYCTHMBIC
3HAYCHUS)

OnepupoBarb MOHSATHSIMHM. CTCICHb C  IICJIBIM
rokasaTeseM, apuMeTHISCKUN KBaJApaTHBIN KOPEHb,
MHOTOYJICH, ajireOpamdeckasi ApoOb, TOXKIECTBO.

BbINOJIHATE  OCHOBHBIE  JEHCTBHS.  BBIIOJHATH
pacuétel mo ¢dopmynam, OpeoOpa3oOBBIBATh IEIIBIC,
poOHO-parOHAIBHBIE BBIPAYKCHUSI U BBIPAXKSHUS C
KOPHSIMH, PEaJIN30BBIBAaTh PAa3JIOKEHHE MHOTOUWICHA
Ha MHOXXHMTEIH, B TOM YHCJE C MCIOJIb30BaHUEM
(GopMyJI pa3zHOCTH KBaJpaTOB M KBaJpaTa CyMMBI U
pa3HOCTH;  HAaXOAWUTh  JOIYCTUMBIC  3HAYCHUS
ePEeMEHHBIX JUTSE IPpOOHO-paIIMOHAIBHBIX
BBIPA)KCHUI, KOPHEH.

MoaeanpoBaTh ¢ MOMOIIBI0 GOPMYIT peaabHbIe
MPOLIECCHI U SIBJICHUS

@DOyHknuu (MOCTPOSHUE, CBONCTBA N3YYESHHBIX
byHkumii; rpadguueckoe penieHne ypaBHeHUH U UX
CUCTEM)

OmnepupoBarb NOHATUSAMHU: QYHKOUs, Trpaduk
pysKIIIH, HYJH ¢yHKIIUHA, POMEXYTKH
3HAKOIIOCTOSIHCTBA, NPOMEXKYTKH  BO3pacTaHWsI,
yOBIBaHUsI, HANOOJIBIIICE U HAaUMEHBIIIee 3HAYCHUS
GyHKINU.

AHaIU3UPOBaTH, CPAaBHHUBATh, OOCY:KIAaTh CBOICTBa
(yHKIHH, CTPOUTH UX TpapUKH.

OnepupoBaTthb MOHSITUAIMMU psiMast
NPONOPLHUOHAIIBHOCTb, oOpatHas
MPONOPLHUOHAILHOCTD, JIMHEeMHas byHsxnms,

KBagpaTudHas GyHKIUs, napadoiia, Turepooa.
Ucnosb3oBaTh rpauKM /I ONPEICICHUS CBOMCTB,
IIPOLIECCOB M 3aBUCHUMOCTEMN, JUIsl pElleHUs 3a7a4 U3
IpYTruX y4eOHBIX NPEIMETOB WM PEaJbHOHN >KU3HU,
MOAEJMPOBAThL C MOMOIIBIO T'paUKOB peasibHbIC
IIPOLIECCHI U SIBJICHUSI.

BripaskaTh (popMyJIaMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU




1 35ech npencTaBieHbl 3JIEMEHTBI COJIEP)KAHUs Kypca, u3ydaBluuecs B 5—8 kiaccax U TpeOyrolue MOBTOPEHHs, 0000IIeEHs U cucTemarusanuu. O0palarbest KITOMY
MaTepHally MOXKHO B BHUJIE aKIICHTA HA 3aBEPIIAIOIIEM dTalle U3y4YeHHUs Kypca 9 Kjacca MIIH PacIpelesIsiTh 110 COOTBETCTBYIOIIMM TEMAaTHYECKUM pasJiesaM, U3y4aeMbIM B
TedyeHne ydeOHOTro roja.



ITpu pazpaboTke paboueil nporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
HCITOJIb30BAHUSI AJICKTPOHHBIX (IU(PPOBBIX) 00PA30BATEIILHBIX PECYPCOB, SIBISIONIUXCS yU4eOHO-METOANYSCKUMU
MaTepuaiamMu (MyJIbTUMEINHHBIEC IPOTPAMMBI, SJIEKTPOHHBIC YUYEOHUKH U 3aJa9HUKH, 3JICKTPOHHbIE OMOINOTEKH,
BUpTyaJIbHbIC JIA0OPATOPUHM, HIPOBBIE MPOrPaMMBbl, KOJUIEKUHMH HUPPOBBIX OOPa30BaTEIIBHBIX PECYPCOB),
HCIIOJIb3YEMBIMH JUISI OOYyYE€HHSI W BOCIMTAHMSI PA3JIMYHBIX TIPYII IOJb30Bareiiedl, IpeJCTaBJICHHBIMU B
3JIEKTPOHHOM (IM(POBOM) BHAE U PEATU3YIOIMUMH AuIaKkTHYeckue Bo3MoxxHocTH MKT,comepxanne KOTOPBIX
COOTBETCTBYET 3aKOHOJATEIILCTBY 00 00Opa3oBaHMU.
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