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MNOSACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «<MATEMATUKA»

PaGouass mnporpamma no MareMaTHKe s oOydarommxcss 5—9 KkiaccoB pa3zpaboTaHa Ha OCHOBE
denepalbHOrO roCyJapCTBEHHOTO 00pa3oBaTEILHOTO CTaHJIapTa OCHOBHOIO 00mIeroo6pa3oBaHusi ¢ y4&Tom
W COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MIPEABIBIAIEMBIX K MaTEMaTHYECKOMY OOpa30BaHHUIO, W TPaTUIINI
poccuiickoro oopazoBaHusi, KOTOpbIEe 0OECIEUUBAIOT OBJIAJICHNE KIFOUYEBBIMH KOMIIETCHIIUSIMHU, COCTABIISIFOIINMUA
OCHOBY JUISI HENpPEpbBIBHOIO 0Opa30oBaHHWs W CaMOPa3BUTHsS, a TaKXe LEJIOCTHOCTh OOIEKYJIbTYpHOrO,
JIMIHOCTHOTO W ITO3HABATEIIBHOTO Pa3BUTHs oOydaromumxcs.B pabodeil mporpaMmme yUTSHBI HIAEH U MTOJIOKCHUSI
Koumernmuu pa3BuTHsS MaTEeMaTUYSCKOro oOpa3zoBanus B Poccuiickoii ®enepanuu. B snoxy umdposoii
TpaHcpopMauu BceX cep UEeIOBEUECKOM NEsSTEIIbHOCTH HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM ©Oe3 0a30BOM MaTeMaTHYeCKOW IIOATOTOBKH. YK€ B IIIKOJIe MAaTeMaTHKa CIIy)KHUT OHOPHBIM
OpeaMETOM I W3YYSHUS CMEXHBIX IUCIUIUINH, a MOCJHe IIKOJBI peadbHON HEOOXOAWMOCTBIO CTAaHOBUTCS
HEINpepbIBHOE 00pa3oBaHHE, YTO TPeOyeT MOIHOIEHHON 0a30BO00mEeo0pa3oBaTeIbHOW NOJATOTOBKH, B TOM
quciIe W MaTeMaTHYeCKOi. DTo OOYCIOBJIEHO TEeM, YTO B HAIM JHU PacTET 4UCI0 Mpodeccuii, CBsI3aHHBIX C
HETIOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: U B cdepe PKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX
o0JlacTsix, U Jake B rymMaHUTapHbIX cdepax. Takum oOpa3zom, KpPyrmIKOJLHUKOB, JUISI KOTOPBIX MaTeéMaTHKa
MOJKET CTaTh 3HAUYUMBIM
OpeaAMETOM, PacCIIUupPsIeTCs.

IIpakTHdeckasi TOJIC3HOCTh MaTEMAaTHKH OOYCJIOBJICHA TEM, YTOEE MPESAMETOM SIBISIFOTCS (DyHIaMEHTaIbHBIC
CTPYKTYpbI HalIeTO MHUpa: NPOCTPaHCTBEHHBbIE (GOPMBI M KOJUYECTBEHHbIE OTHOIICHUS OT MPOCTEHIINX,
yCBaMBaeMbIX B HEIIOCPEACTBEHHOM OMBITE, /10 JTOCTATOYHO CJIOXKHBIX, HECOOXOIUMBIX JUISI pa3BUTHSI HAYYHBIX U
OpUKIJIAaAHBIX UAeH. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAaHUN 3aTPYJAHEHO MOHUMaHUE NPUHLIUIOB yCTPOUCTBA
M MCHOJIb30BAHHMSI COBPEMEHHON TEXHUKH, BOCIPHUSITHE M HWHTEpIpeTaus pa3zHOOOpa3HOW COLMaIBLHOM,
SKOHOMUYECKOH, MOJUTHYIECKOW MHpopManuu, MaaodhPeKTHBHA MOBCEIHEBHAS ITPaKTHYECKasl ACSITEIbHOCTb.
Kaxxnomy yenoBeKy B CBOEM KM3HU HPUXOIAMUTCS BBINOJHSTH PacuEThl U COCTABISATH AJITOPUTMBbI, HAXOAUTH U
OPUMEHATH (POPMYITBI, BIaAETh MPAKTUISCKUMH MPUEMAMHU T€OMETPUICCKAX U3MEPEHUN U MOCTPOCHU, YUTATH
nH(pOpMaIMIO, TIPEJCTABICHHYIO B BUJIe TaOIHUIl, THarpaMM U rpadKOB, )KUTh B YCIIOBHSIX HEONPEASIEHHOCTH
U TIOHUMAaTh BEPOSATHOCTHBIA XapaKTep CIIy4ailHBIX COOBITHIA.

OIHOBPEMEHHO C pacuIiupeHueM cdep MPUMEHEHUS MaTeMaTHKHB COBPEMEHHOM oOmiecTBe BcE Oonee
BA)KHBIM CTAaHOBUTCSI MATEMAaTUUYECKUU CTUJIb MBIIIJICHUS, OPOSBIISIOLIUICSI B ONPEAECIIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce u3ydyeHUsi MaT€eMaTHKU B apceHal HOPUEMOB U METOJOB MBIIUIECHHUS YEJIOBEKaA
€CTECTBEHHBIM 0O0Opa30M BKIIIOYAIOTCS WHIYKIUS W ASAYyKIUsi, 0O0OIIEHNEe M KOHKpPETHU3allMsl, aHalu3 M
CUHTE3, KJaccuUKalusi U CUCTeMaTu3anus, abcTparupoBaHuWe W aHaJIOTusl. OOBEKTHI MaTEMaTHUYCCKUX
YMO3aKJIIOYEHUN, NOpaBuia HUX KOHCTPYHUPOBAHHUSI PACKPBIBAIOT MEXAHWU3M JIOTMYECKUX ITIOCTPOECHMH,
CHOCOOCTBYIOT BbhIpabOTKE yMeHHs (OPMYyJIMPOBATH, OOOCHOBBIBATH U JIOKAa3bIBATh CYKIACHHS, TEM CAMBIM
pPa3BUBAIOT JIOTHYECKOE MbIlIUIeHHEe. Beayliass poJib OpUHAUISKHUT MaTeMaTuke U B (OpMHUpOBaHUU
AJITOPUTMHUYECKONW KOMIIOHEHTBI MBIIUIEHHUSI W BOCHUTAaHUM YMEHHH JelcTBOBaTh I10 3aJaHHBIM
aJITrOpUTMaM, COBEPIICHCTBOBATh HM3BECTHBIE M KOHCTPYHMPOBATh HOBBIEC. B mpoliecce pemeHus 3agad —
OCHOBOH y4eOHOM NesITeJIbHOCTH Ha yPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOpUYECKas UIIPUKIIaTHAS
CTOPOHBI MBIIJIEHUS.

OOydyeHne MaTeMaTHKe aéT BO3MOXHOCTH pPa3BHBATh Yy OOYYarOIIUXCS TOYHYIO, PAlHOHAIBHYIO H
HH(OPMATUBHYIO peYb, YMEHUCOTOUPATh HAHOOJIee MOIXOISIIINE SI3BIKOBBIC, CHMBOJIWYCSCKUE, Tpaudaeckue
cpeacTBa JJIs BBIPAXXEHUS CYKJIACHHUN M HATJISIJITHOTO UXIPEJICTaBICHMUS.

Heo0xoaqumMbIM KOMIIOHEHTOM O011e# KyJIbTYPbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCSI 00IIIee 3HAKOMCTBO C
METOJlaMHU TMO3HAaHUSI JIEHCTBUTEILHOCTH, NPEJCTABICHUE O NPEIAMETE U METOJAaxX MAaTEeMAaTUKH, UX OTIUYUUA OT
METOJIOB NIPYTHUX ECTECTBEHHBIX W TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX IPUMEHEHUS MAaTEMaTHKU IS
peluIeHus Hay4YHbIX M NIPUKJIAAHBIX 3a7a4. TakuM oO6pa3zoMm, MaTeMaTH4ecKkoe oOpa3oBaHie BHOCUT CBOM BKJIaJ B
(popmupoBaHue OOMIEHKYIBTYPHI YEITOBEKA.

WM3ydyenne MmaTeMaTHKH TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHIO YEJIOBEKA, TIOHUMAaHNUIO KPAaCOTHI U
H3sIIIECTBAa MAaTEMAaTHYECKUX PacCyKJICHUH, BOCIIPUSTHIO TEOMETPHUUECKUX (POPM, YCBOSHHIO M€ CUMMETPHH.



HEJHU U OCOBEHHOCTHU U3YYEHHUA YYEBHOI'O ITPEJMETA
«MATEMATHKA». 5-9 KJIACCBI

IIpuoputeTHRIME 1IETSIMU OOYYCHUS MaTeMaTHKE B 5—9 kiaccax sSIBISIFOTCS:

— ¢opMHupoBaHME HEHTPAIBHBIX MAaTEeMAaTHYECKUX MOHATHH (Y9HCIIO0,BEJIMYMHA, T€OMETpHYecKas Gurypa,
IIepEMEHHAsl, BEPOSITHOCTh,  (YHKIHs), OOCCIICYHBAIOIINX  MOPECMCTBCHHOCTP H  IIEPCIICKTUBHOCTH
MaTeMaTHYECKOT0 00pa30BaHUSI OO0YYAFOIUXCS,

— ToJIBeJIeHne 00ydYaromuxcst Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTeMaTHUKH U
OKpPY’KaloIero Mupa, MIOHUMaHNE MaTEMAaTHKH KaK YacTH OOIIeH KyJIbTYpPhl UEJIOBEUECTRA;

— pa3BUTHUC HUHTCIIJICKTYAJIbBHBIX W  TBOPYCCKUX CcHocoOHoOCTER o6yqa}01u1/1xc51, Mmo3HaBaTEIbHOU
AKTHBHOCTH, HCCJICTOBATCIBCKUX yMCHHﬁ, KPUTHUYIHOCTHU MBIIUIJICHHUA, NHTEPECA K UBYUCHUIO MaTEMaTUKH,

— ¢dopmupoBanrue (GyHKIHMOHAIBHON MAaTEMaTHYECKOW I'PaMOTHOCTH: YMEHHS PACIIO3HABATH ITPOSIBICHUS
MaTeMaTHYECKNX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYAlMsAX W MPHU U3YyUCHUH
JPYTUX y4eOHBIX NPEJIMETOB, HPOSIBICHUS 3aBHUCHMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIHMpOBaTH UX Ha SI3BIKE
MaTeMaTHKH W CO3/1aBaTh MAaTEMAaTHYECKHE MOJEIH, MPHUMEHSTh OCBOCHHBIM MaTeMaTHYeCKHil ammapar IJiIst
peIIeHUs] TPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYCHHBIE PE3yJIbTaTHI.

OCHOBHBIC JIMHUHM COJIEp’KaHHUsA Kypca MaTeMaTHKH B 5—9 knaccax: «Ywuciaa M BBEIUHUCICHHI», «AnTebOpar
(«Anrebpanyeckue BBIPAKECHHUS», « Y paBHECHUSI U HEPABEHCTBa»), «PyHKUHN», «I'eomerpus» («I'eomerpuueckue
urypsl m ux cpoiicTBay, «l3MepeHHEreoMeTpHYECKUX BEIWUYHH»), «BepositTHOocTh M craructuka». laHHble
JIMHUYW Ppa3BUBAIOTCS MTapauIedIbHO, KaXk/1asi B COOTBETCTBUHC COOCTBEHHOHN JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHA
OT ApPYroi, a BTECHOM KOHTaKTe M B3auMojercTBHUU. Kpome 3TOro, ux oO0bEeIUHSIETIOTHYECKasl COCTaBIISIIOLIAS,
TpaIUIIUOHHO MNpuUcyliasd MaTEMAaTHUKCHU IIPOHU3bIBaArOIIasd BCEC MAaTEMATUICCKHUC KYPChl U COACPIKATCIbHBICIIMHUHN.
CdopmynupoBanHoe B PenepasbHOM TOCYAAapCTBEHHOM OQR30BaTEIbHOM CTaHAApPTE OCHOBHOTO OOIIETro
o0pa3oBaHUs TPEOOBAHNE KYMETh ONEPUPOBATH MOHSITHUSIMH: OIIpEIEIICHUE, aKCHOMa, TEOpeMa, JT0Ka3aTeIbCTBO;
YMEHHUE pacrno3HaBaTb HMCTUHHBIC W JIOKHBICBBICKA3bIBaHUs, MPUBOANUTL NMPUMCECPLI U KOHTPHNPUMEPLI, CTPOUTH
BBICKA3bIBaHUS M OTPHUIAHUS BBICKA3BIBAHMUII» OTHOCHTCSI KO BCEMKypcaM, a (OPMHPOBAHHUE JIOTHUECKHUX
YMEHHUI paclpeesieTcsl MTOBCeM rojaM OOydeHHUsI Ha YpOBHE OCHOBHOro odOmero oo6paszoBanus.CoaeprkaHnue
0o0pa3zoBaHMs, COOTBETCTBYIOIEE MNPEJIMETHBIM pe3ylibTaTamM ocBoeHHus [lpumepHoii paboueil mnporpaMmel,
pacnpenenéHHBIM 110 rojaM OOydYeHHUs, CTPYKTYpHpPOBAaHO TakUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MIPUHIAIIHAIIBHBIM BOIIpOcaM OOydJaromuecs: oopamainch HEOJHOKPATHO, YTOOBI OBJIAJCHUE MaTEeMaTHIECKUMU
MOHSITUSIMA W HaBBIKAMH OCYIIECTBIISIJIOCH ITOCJIEIOBATEIBHO M IOCTYNATEIbHO, C COOJIIOJASHUEM IPUHIIANA
OpeeMCTBCHHOCTHU, a HOBBIC 3HAHHWA BKIIIOHAJIIUCh B O6H1y}0 CUCTEMY MATEMAaTHYCCKUX HpeﬂCTaBJ’IeHI/Iﬁ
oOydaromuxcsi, paciupsis U yriryossst e€, oOpasyst IpOYHbIe MHOXXECTBEHHBIC CBSI3H.

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

B cootBerctBHu ¢ PenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOT'O OOIIEro
oOpa3oBaHHUs MaTeMaTHKa BJISIETCA OO0sA3aTeJIbHBIM IIPEIMETOM Ha JaHHOM YpOBHE oOpa3oBaHus. B 5—9
KJjlaccax y4deOHbIH mpeaMmer «MaremMaTuka» TpaIHIIMOHHO U3yYaeTcs B pAMKaX CJIEIYIONMX yUeOHBIX KYpCOB: B
5—~6 knaccax — Kypca «Maremartuka», B 7—9 kjaccax — KypcoB «AnreOpa»(BKIIOYast 3JI€MEHTHI CTATUCTHKHU
U TeopHM BeposATHOCTeN) u «I'eomeTpus». Hactosmieit mporpaMMoi BBOAUTCS CAMOCTOSITEIIBHBIN yUeOHBIN KypcC
«BeposiTHOCTh M CTAaTHUCTHUKA.

Hacrosmeit mporpaMMoii mpeiycMaTpuBaeTCs BhIJICJIEHHE B yUeOHOM IIJIaHE HAa U3YyYSeHHE MaTeMaTHUKH B 5—
6 kjaccax 5 ydeOHBIX YacOB B HEJEJIO B T€UEHHE KaXK/I0TO roja o0ydeHus, B 7—9 kiraccax 6 y4eOHBIX 4acoB B
HEJICJII0 B TEUYCHHUE KAXKIOTO rofga o0ydeHus,Bcero 952 y4eOHBIX daca.

TemaTnyeckoe IJIaHUPOBAHUE Y4EOHBIX KypCOB M PEKOMEHJyeMoOe paclpejelieHue y4eOHOro BpeMeHH JUIst
U3y4YE€HUs] OTHAEIBHBIX TEM, NMPEIJI0KEHHBIE B HACTOSIIEH MporpaMMe, HagO pacCMaTpUBaTh KaK MPUMEPHBIE
OPHUEHTHPHI B TOMOIIb COCTABUTEIIIO aBTOPCKOU paboueii IporpaMMbl U MPEXK e BCEro yuuTento. ABTop paboueit
IpOrpamMMbl BIpPaBe€ YBEJIWYHUTHh HWIHM YMEHBIIUTH MPEIUIOKEHHOE YHCJIO y4eOHBIX YacOB Ha TEMY, 4YTOOBI
YriryOUThCSI B TEMaTHKYy, OOJiee 3aMHTEPECOBABIIYIO YYEHHKOB, HWJIHM HAIPABUTh YCWIIMS Ha IIPEOJIOJICHUE
3aTpyAHEeHHH. J[OMycTHMO Tak)Xe JIOKaJIbHOE IepepacrpereiieHHe W IMepPecTaHOBKA 3JIE€MEHTOB COJEpPIKaHUs
BHYTPUJAAHHOTO Kjacca. KoaWdecTBO MPOBEPOYHBIX padOT (TeMaTHYECKUHW HUTOTOBBIM KOHTPOJIb KauecTBa
YCBOCHHSI Y4eOHOT0 MaTepuaia) U UX THUII (CaMOCTOSITEJIbHBIE U KOHTPOJIbHBIE paOOThI, TECTHI) OCTAIOTCS Ha
ycMoTpeHue yunTels. Takke yduTesab BIpaBe yBEIHUYNTh WIH YMEHBIIUTH YUCIIO yYeOHBIX 4YaCOB, OTBEIEHHBIX
B IIpnmepnHO# paboueil mporpamMme Ha 0O0OOIIEHWE, MOBTOPEHHE, CUCTEMATH3AIHMIO 3HAHUNW OOYydJaIOIIUXCS.
EnvHCTBEHHBIM, HO NPUHIOUIHAIBHO BaXXHBIM KPHUTEPHUEM, SBIISICTCS JTOCTH)KEHHE pE3yJIbTaTOB OOy4YeHHSI,
yKa3aHHBIX B HAcCTOsIIEH IporpaMme.



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

OcBoenune yuyebHOro mnpeamera «MaremaTuka» JOJDKHO OOecleuuBaTh JIOCTHIXKEHHE Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHUsl CHEAYIONINX JIMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE PE3yJIbTATHl OCBOSHUS IPOrPaMMBbl Y4eOHOTO penmeTa «MaremMaTnka» XapaKTepU3yIOTCs:

HanI/IOTI/I‘{eCKOG BOCIIMTAHUC!:

IPOSIBJICHUEM MHTEpeca K INPONIJIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MaT€éMaTHKOB M POCCUMCKOM MAaTeMaTUYECKOMN IIKOJIbI, K MCIIOJb30BAHUIO DTUX
JOOCTHYKCHUH B IPYTUX HayKax U MPHUKIaIHbIXCPepax.

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

TOTOBHOCTBIO K BBIMOJIHCHUIO OOS3aHHOCTCH TIpakJaHWHA U peaJu3alluyd ero mpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYP, SBIICHHH, MPOLEIYP TPaKITAHCKOTO
obmrectBa (BBIOOPHBI, OONPOCHI U TMP.); TOTOBHOCTBIO K OOCYXKICHHIO DTHYCCKHUX IIPOOJIEM, CBS3aHHBIX C
OPaKTUUYECKUM NPUMEHEHUEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-I?THYECKUX MPUHIIMIIOB B
A€ TENBHOCTHU YUYEHOTIO.

Tpynosoe Bocnuranue:

YCTAaHOBKOW Ha aKTUBHOC y4YaCTHE B PCIICHUH MNPAKTHYCCKHUX 3a7ad MaTeMaTHYCCKON HaIpaBICHHOCTH,
OCO3HAaHWEM BaXXHOCTH MAaTEMAaTHYECKOro oOpa30oBaHUs Ha MPOTSHKEHUM BCeH JKU3HU [UISL YCICIIHOM
npo(decCHOHAIBLHON EATEIBHOCTA U PAa3BUTHEM HEOOXO/MMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM U MTOCTPOCHHUEM
WHIUBHUIYAJIbHOW TpacKTOpUH OOpa30BaHUs M JKU3HCHHBIX IUIAHOB C Y4YE€TOM JIMYHBIX HMHTEPECOB U
OOIIIEeCTBEHHBIX MOTPEOHOCTEH.

DCTEeTHUECKOE BOCITUTAHUE:

CITOCOOHOCTBHIO K OMOIOHMOHAJIBHOMY MW J3CTCTHYCCKOMY BOCIPUATHUIO MATCMAaTHYICCKHUX O6’I:CKTOB, 3aaa4,
pemeHHﬁ, paCCY)I(,Z[eHI/II;'I;yMeHHIO BHUACTHb MATCMAaTHUYCCKHUC 3aKOHOMCPHOCTHU B UCKYCCTBC.

HCHHOCTI/I HAaYYHOI'O IO3HAHUA:

OpI/IeHTaHI/Ief/'I B JACATCIBHOCTH Ha COBPCEMCHHYK CHCTCMY HAYYHbIX HpC,E[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMECPHOCTAX pa3BUTHA YCIOBCKa, IMpUPOAbI U O6H1€CTBa, MOHUMAaHHUEM MaTeMaTHYCCKOM HayKHN Kak
C(bepBI YEeJIOBEUYECKOM ACATCIBHOCTH, O3TallOB eé pPasBUTUSA 1 3HAYUMOCTHU [JIsI pasBUTUSA ITUBHUIIU3AIIUU,
OBJIAACHUEM SA3BIKOM MAaTCMAaTHUKHU U MaTeMaTHIECKOM KyJ'ILTypOﬁ KaK CpeACTBOM IMO3HAHUA MUpPA; OBJIaACHUCM
HpOCTCﬁLHPIMPI HaBbIKaMH UCCJIIEA0BATEIBCKOM ACSITEIBHOCTH.

dusnueckoe BocnuTanue, GHOPMUPOBAHNE KYJIBTYPBI 30POBbSI U IMOLMOHAILHOTO OJIArOMIOJIYYHSsI:

TOTOBHOCTBIO IIPUMEHSITh MaTEMaTHIECKNE 3HAHUSI B MHTEPECAaXCBOET0 3/I0POBBsI, BEJASHUSI 3I0pOBOTO 00Opa3a
J)KU3HHM (370pOBOE TMHUTaHHE, CcOajJaHCUPOBAHHBIM PEXHUM 3aHITHH W OTHbIXa, peryiisipHas Qusndeckas
aKTUBHOCTB); CPOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCHH, TIPU3HAHNEM CBOETO IIpaBa Ha OIINOKY M TaKOTO e
npasa Apyroro 4ejioBeKa.

DKOJIOTHUECKOE BOCIUTAHHE:

OpHeHTaHHeﬁ Ha NPpUMCHCHHE MAaTEMaTHUYCCKUX 3HAHUMW )18 pemi€Huda 3aJa4d B oOmnactu COXpPaHHOCTHU
Opr)KaIOH.[efI Cpceabl, IMJIIAaHUPOBAHUS IMOCTYINKOB M OLHCHKH HNX BO3MOXXHBIX HOCJ'IeI[CTBHfI JJIA 0pr>1<a}01uel‘/'1
cpeabl; OCO3HAHUCM ri100ajIbHOrO XapakTepa 3KOJIOIrn4eCKHuX np06neM " HyTeﬁ X pCIICHUS.

JIMYHOCTHBIE Pe3yNbTaThl, 00ECMIEUNBAIONINE ANANTAINI0 00YYaIONMErocs K M3MEHSIOIUMCS YCIOBHUSM COLMAILHON M IPUPOTHOM CpeIbl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, INOBBIIIEHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH
qepes MPaKTUYSCKYHO ACSTSIILHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Y APYTHUX JIFOJICH, IPUOOPETaTh B COBMECTHOM
NESATEIIbHOCTHA HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA JAPYTHUX;

HEOOXOIUMOCTRIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIe (POPMYIIMPOBATH HJICH, MOHSTHUS, THIIOTE3bI
00 oOBeKTax " SIBJICHUSIX, B TOM YHCJE paHee HE M3BECTHBIX, OCO3HaBaTh Ae(PHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, MJIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHTYAIIMIO, BOCHPHHUMATHh CTPECCOBYIO CHUTYAIIUIO KaK BBI3OB,
TpeOYIOMNH KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE pENISHUS U AeUCTBHSI, POPMYITUPOBATH U OIICHUBATH
PHCKH U ITOCIESACTBUS, (POPMHUPOBATH OMBIT.



METAIIPEJMETHBIE PE3YJIbTATBI

MerarpeaMeTHbIe pe3ybTaThl OCBOCHHUS MIPOrpaMMbl yueOHOTO npeamera «MaTreMaTHKka» XapaKTepU3yrTCs
OBJIAJICHUEM  VHUBEPCANbHLIMU — NO3ZHAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU
OeticmBUsAMU U YHUBEPCATbHBIMU PESYAAMUBHBIMU OCUCTGUSMU.

1) Vuueepcaivivie noznagamenvhole 0eticmsus 06ecneuueaiom Gopmuposanue 6a306blx KOZHUMUGHBIX RPOYECCO8
ooyuarowuxcs (0cgoenue mMemoo08 NO3ZHAHUSL OKPYICAIOWe20 MUpa, NPUMeHeHue J0SUYECKUX, UCCAe008aAMeNbCKUX
onepayuii, ymenuil pabomamo ¢ uHgopmayuetr).

basoBrle noruyeckue IeUCTBUSA:

— BBIABIISITH M XapaKTEpHU30BaTh CYIIECTBCHHBIE IPU3HAKH MaTEMaTHYECKHUX OOBEKTOB, ITOHSITHH,
OTHOIIEHUHN MEXy HNOHSITHSIMU;(OPMYJIMPOBAThE OIIPEASIICHUs MOHITUH; yCTaHABIMBATh CYIISCTBEHHBIH
MpU3HaK Kjaccu(UKaInu, OCHOBAHHUS i 000OIICHUSI U CPAaBHEHUSI, KPUTEPHUU IIPOBOAUMOIO aHaIMN3a;

— BOCHPHUHHUMATH, (OPMYIIHNPOBATE U IIPEOOPA30OBHIBATH CYXKJICHUS: YTBEPAUTEIbHbBIE U OTPUIATEIbHEIC,
€IMHUYHBIC, YaCTHBIC U 0OIIUe; YCIOBHEIE;

— BBISBIISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INPOTHBOpeuHMs B (dakTax, JaHHBIX,
HAaOJIONEHUSIX W YTBEPXKICHUSAX; Npeiarartb KPUTEPUHW JUIL BBISIBJICHHUS 3aKOHOMEPHOCTEH U
IPOTUBOPEYUH;

— JIeJIaTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, N€AYKTUBHBIXW HHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIIOUYEHUH 10 aHAJIOTUH;

— pa3bupaTh AOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKJICHHH (IpSAMBIE U OT IMPOTHBHOIO), IIPOBOINUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JIOKa3aTeJIbCTBA MaTeMaTHYeCKUX (PAKTOB, BBICTPAUBATH apryMeHTALHIO,
MIPUBOJINUTH IIPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIEC PaCCyKICHUS;

— BBIOMpATH CITIOCO0 pemnieHust yueOHOU 3a/1aun (CpaBHUBATH HECKOJIBKO BapHMAaHTOB PEUICHUsI, BEIONPATh
Hanbosee MoAXOAAIINIC yIETOM CaMOCTOSITEIILHO BBIJEIICHHBIX KPUTEPHEB).

ba3oBbie uccnenoBaTeNnbCKUe JEHCTBUS:

— HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT IO3HAHUs; (OpPMYyIHpoBaTh BOIPOCHI,
(pukcupyrome npoTuBOpeUne, NpoOIEMy, CAMOCTOSITEILHO YCTAaHABINBATH HCKOMOE U TaHHOE, (DOPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

— MPOBOJNUTEL [0 CAaMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIH SKCIEPUMEHT, HEOOJIbIIOe
KUCCJICAOBAaHHE MO0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, 3aBUCUMOCTCH OOBEKTOB MEKIY
co0o0ii;

— CaMOCTOSITCIILHO (POPMYTHpOBATH OOOOIICHUS U BHIBOIBI IO PE3yjibTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
HCCJIEIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTATOB, BHIBOJIOB U 0000IIICHUIA;

— MMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE I[POIECCa, a TaKKe BBIJIBUrATh IMPEJNOJIOXKEHUS O €ro
pa3BUTHU B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ unhopmarnmeit:

— BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIINH, TAaHHBIX, HEOOXOIUMBIX /s PEIICHUS
3a/a4u;

— BBIOMpPATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(GOPMAIIHIO PA3JIMYHBIX BHI0B
u (popMm mpencraBieHUS;

— BbIOMpaTh (GopMy IMpeacTaBieHuss MHOOPMALMKU M WIUIIOCTPUPOBATH pellaeMble 3aJadyu CXEeMaMH,
auarpaMMaMi, UHOHM rpaduKoi U UX KOMOMHAIUSIMU;

— OlIEHMBATh HaA&KHOCTh HWHGOOPMALMU [0 KPUTEPHUSIM, MPCIJI0KEHHBIM  yYYHUTEJIIEM WU
c(hOpMYIJIIMPOBAHHBIM CaMOCTOSITEIILHO.

2) Vhugepcanvhvle KOMMYHRUKAMUGHBLE 0CliCMEUst 00eCneyusaom chopmMuposaHnoCmb COYUAIbHBIX HAGLIKOG
obyyarwuxcs.

OO01enue:

— BOCHPUHUMATH U (POPMYJIIUPOBATH CYXKJACHUSI B COOTBETCTBUHU C YCJIOBUSIMU U LEJISIMUA OOIIIEHHUS; SICHO,
TOYHO, TPAaMOTHO BBIpPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TIMCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS 11O XOOY
pelieHus 3a1aui, KOMMEHTUPOBATh MOJIyUYE€HHBIN pe3yJbTar;

— B X0J€ O0OCYXJIeHHUs 3a/JaBaTh BOIIPOCHI IO CYILIECTBY OOCYXJIaeMOW TEMBI, IIPOOIEeMBbl, perraeMon
3aJla4y, BbICKA3bIBATh W€, HAlLICJIEHHbIE HA MIOUCK PEIISHUS; COMTOCTABIIATH CBOU CYXXJIE€HUSIC CYKACHUSIMU
JIPyTUX YYaCTHHUKOB Juajora, oOHapyXHBaTh pa3jMdHe M CXOJCTBO IIO3UIIMI; B KOPPEKTHOU (opme
(opmynupoBaTs pasHOryiacus, CBOU BO3PAKECHUS;

— MPEACTaBIISITh PE3YJIbTAThl PEIISHUS 3aJlaul, SKCIIEPUMEHTA, UCCIEN0BaHHUs, IPOEKTA; CAMOCTOSITEJIBHO
BBIOMpATh (popMaT BBICTYIUICHHUS C yUETOM 3a/1a4 MPE3eHTAIINN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHHUYECTBO:

— IIOHUMAThb U UCIIOJIB30BaTh MPEUMYyIIECCTBA KOMaHIIHOﬁ H HH}IHBHI{yaHBHOﬁ paGOTI)I IIpu pCIICHUU
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y‘Ie6HLIX MaTCMaTH4YCCKUX 3aaa4,

— OpUHUMATH ICJIb COBMECTHOWM JCSTCIBHOCTH, IMJIAHHUPOBATh OPTaHU3AIUI0 COBMECTHOU padOTHI,
pacnpenensTh BUABI paboT, JTOTOBApUBATHCS, 00CYKOAAaTh MPOIECC M PEe3yJIbTaT padoThl; 0000IaTh MHEHUS
HECKOJIBKHUX JIFOJCH;

— Y4Y4acTBOBaTh B IPYNIIOBBIX (PopMax padoThl (0OCykIcHUs, OOMCH MHCHHUSIMHU, MO3TOBBIC IITYPMBbI U
ZIp.); BBIIIOJNHSITH CBOIO YacTh PaOOTBl U KOOPAHMHHUPOBATH CBOW JICUCTBUS C APYTHMH YIICHAMHA KOMAaHIBI;
OIICHUBATh KAYEeCTBO CBOCTO BKJIaJa B OOIIHN MPOJIYKT MO KPHUTCPHUAM, CHOPMYIUPOBAHHBIM yYaCTHHKAMH
B3aNMOJICHCTBUSI.

3) Vuusepcanvnvie pezyismugnsie oeticmeus 00ecneuusaiom@opmMupoSanue CMbiCLO8bLX YCMAHOBOK U HCUZHEHHBIX
HABBIKOB TUUHOCIL.

CamoopraHusarusi:
— CaMOCTOSITEIILHO COCTaBIATH IJIaH, aJITOPUTM PCIICHUS 3amadu (WIM €ro 4acTh), BBIOMpPATh CHOCO0
peuieHust ¢ y4€TOM HMMEIOIIMX CSI PECypCOB U COOCTBEHHBIX BO3MOXKHOCTCH, aprymMeHTHpOBaTh U
KOPPEKTHUPOBATh BAPUAHTHI PEHICHUI C YYETOM HOBOUM HH(MOPMAIIHH.

CaMOKOHTPOJIB:

— BJIQZIETH CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIecca U pe3yabTaTa PelIeHUs MaTeMaTHIeCKON
3a1a4u;

— [OpeaBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PEIUICHUH 3aJadd, BHOCHTH KOPPEKTUBHI B
JIeSITEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, HAMJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIICHHBAaTh COOTBETCTBHE pe3yJibTaTa ASATSIBHOCTH IMOCTABJICHHOMN LW WU YCIOBHSIM, OOBSCHSITH
OPUYHUHBI HOCTHIKCHUS WM HCEIOCTWDKCHHS IICJIH, HAXOIUTh OMIMOKY, MaBaTh OICHKY MPUOOPECTEHHOMY
ONBITY.

ITPEJIMETHBIE PE3YJIbTATDI

I[IpenmeTHBIC pe3ynbTaThl OCBOcHHsA Pabodeil mporpaMMbl MO MaTeMaTHKE IIPEICTaBJICHBI IO ToAaM
0o0ydYeHHs B CICAYIOIIUX pa3jeiiaXx IMporpaMMbl B paMKax OTIACIbHBIX KYpCOB: B 5—6 kjaccax — Kypca
«MaremaTukay, B 7—9 Kkiraccax — KypcoOB
«Anredpay», «I'eomerpus», «BeposiTHOCTh U CTATUCTHUKA .

PazBuTtne mnorumyeckKkux Hpe,I[CTaBJ'IeHI/Iﬁ MU HAaABBIKOB JIOTHUYCCKOI'O MBLIINIJICHUS OCYHICCTBIIACTCA Ha
OPOTSDKCHUU BCEX JIET 0OyUYCHHSI B OCHOBHOM IIIKOJIC B paMKaX BCEX Ha3BaHHBIX KypcoB. [Ipenmomaraercs,
9TO BBIITYCKHUK OCHOBHOW IIKOJIBI CMOYXET CTPOUTH BBICKAa3bIBAHUS W OTPHUIIAHHUS BBICKa3bIBAHUIA,
pacnno3dHaBaTb UCTUHHBIC U JIOKHBIC BbICKAa3bIBaHUs, IPUBOAUTL IIPUMEPBI U KOHTPIIPUMEPHBI, OBJIaACCT
HOHSITUSIMH: OIIpEACICHHE, aKCMOMa, TeopeMa, JI0Ka3aTelbCTBO — M HAYYHUTCS MCHOJIb30BaTh UX HPH
BBITIOJTHCHUHW YUCOHBIX U BHCYUYCOHBIX 3a1ad.



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

HEJW U3YYEHNA YUEBHOI'O KYPCA

Anrebpa sBISIETCSI OJHUM U3 OIIOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHa OOECIIeYHBaeT H3yUYCHUE JAPYyrUX
JUCIUIUJINH, KaK €CTECTBEHHOHAyYHOTO, TaK M TYMaHHUTApHOTO IIUKJIOB, €& OCBOCHHE HEOOXOAMMO I
MIPOJOJKEHUsI 0Opa30BaHUs U B IIOBCEIHEBHOM XM3HU. PazBuTre y oOydYaromyMxcsi Hay4YHBIX MHPEJCTABJICHUU O
MIPOUCXOXKJICHUN U CYIIHOCTH aJire0OpandecKkux abcTpakuuid, crnocobe OTpakeHUs MaTeMaTHYeCKOW HayKoi
SIBICHUH M MIPOLIECCOB B MPUPOJE U OOIIECTBE, POJIM MAaTEMATHISCKOTO MOJICIUPOBAHUS B HAYYHOM NO3HAaHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAUYECTB MBIIIJICHUS, HEOOXOIUMBIX IS
ajanTaliyi B COBpeMeHHOM IudpoBoM obOimiecTBe. M3yueHnne anreOpbl eCTECTBEHHBIM 00pa3oM obOecrnedyuBaeT
pa3BUTHE yMEHHs HaOIIOmaTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS U BBIBOJBI, (POPMYJIHMPOBATH YTBEP>KIACHUS.
OcBoenue Kypca anreOpbl obecriedynBaeT pa3BUTHE JIOTUYECKOTO MBINUICHHUS OOYYaroOIIMXCsl: OHH HCHOJIB3YIOT
JIEAYKTUBHBIE M WHIAYKTHUBHBIE PacCy>XICHUs, 0000IIEeHNEe U KOHKPETU3aIHIo, a0CTparupoBaHUe M aHAJIOTHIO.
OOyuenne anreOpe mnpeanojaracT 3HAYUTECIBHBIE OOBEM CaMOCTOSATEIIBHOW IEATCIBHOCTH OOYYaFONINXCH,
II03TOMY CaMOCTOSITEJIbHOE pEIICHHE 3a/ad €CTECTBEHHBIM 00pa3oM SIBJISICTCS peajin3alueil J1esTeIbHOCTHOTIO
MPUHIHIIA O0yUYEeHHUS.

B crpykrype mnporpammel ydueOHOro Kypca «Anredpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO 3aHMMAIOT

co/iep)KaTeIbHO-METOAMYSCKUE TUHUM: «YHciaa U BBIYUCICHUS»; «AIreOpandecKkue BBIPAKCHUS;
«YpaBHEeHHS U HepaBeHCTBa»; «DyHKuumn». Kaxkaas U3 3TUX colepKaTeaIbHO-METOANYSCKUX JINHUN pa3BUBaAETCs
Ha IPOTSDKEHUM TPEX JET U3yUEHHUs Kypca, €CTECTBEHHBIM 00pa30M MeperieTasich U B3aUMOACHCTBYS C IPyTUMHU
ero JMHUSIMH. B Xoxe m3ydeHHs Kypca OOydJalomMMCS IPUXOIUTCS JOTHYECKH pPacCyXJaTh, HCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3TUM 11€J1ecO00Pa3HO BKIIOYHUTH B IPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, IIPOHHU3BIBAIOIIME BCE OCHOBHBIE pasJieibl MaTeMaTHYeCKOro oOpa3oBaHUsS M CIIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYAIOMIMMHCSI OCHOB YHHBEPCAIBHOTO MAaTEMAaTHYECKOTO s3bIKa. Takum 00pa3oM, MOXKHO
YTBEpXKAaTh, YTO COAECP)KATEIBHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AJnreOpay» sSIBISIETCSI €0 MHTETPUPOBAHHBIN XapaKkTep.
COHep}KaHI/Ie JUHUN «Yuciaa U BBIYHUCICHHUS CIIYKHUT OCHOBOM JJIsA I[aJ'[I:HefIHleFO N3ydyeHUuss MaTCMaTHuKH,
CHOCOOCTBYET Pa3BUTHIO y OOYYarOUIMXCs JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS I1OJIL30BATHCS
ajJjropurMamMm, a TaKXKeE an/Io6peTeH1/1}o IIPpaKTUYCCKHUX HaBbIKOB, HeO6XO)II/IMI)IX JJI5A HOBCCHHCBHOﬁ KHU3HU.
Pa3BuTHe MOHSTHS O YHCIE B OCHOBHOMW IIKOJIE CBS3aHO C PAallMOHAJIBHBIMH HHUPPALHMOHAIBHBIMHA YHCIIAMH,
¢dopMupoBaHnEeM NpeACTABICHUN O ACHCTBUTEIBHOM dYHCIE. 3aBEPHICHUE OCBOCHHUS YHCIOBOW JIMHUH
OTHECEHO K CTapIIeMy 3BE€HY oO0miero oopa3zoBaHUsI.

CojneprxaHue IByX aireOpandecKux JUHUN — «AnreOpandyeckue BeIPaKeHUs» U « Y paBHEHUS U HEPABEHCTBA»
cnocoOcTByeT (GOPMHUPOBAHHUIO y OOYYAIOIIMXCSI MaTeMaTHYEeCKOro armapara, HEeOOXOJIMMOTIO sl PELISHUS
3ajJlay MaTeMaTHUKH, CMEKHBIX IIPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4. B OCHOBHOM 1IKOJIE y4eOHbBIH
mMarepual TpYIIIMPYETCsl BOKPYT palMOHAJIBHBIX BBIp@XKEHUH. AJjrebpa JIeMOHCTpPHpPYET 3HadeHHE
MaTeMaTHUKHN KaK sA3bIKa I ITOCTPOCHUA MATEMATHYCCKUX MOZ[CJ]eﬁ, OInmrcaHus IIpoUeCCOB H SIBJICHU U
peaibHOro Mupa. B 3agaum oOydeHus: anreOpe BXOJST Tak)Ke JajibHeililee pa3BUTHE aJrOPUTMHUUYECKOTO
MBIIIJIEHUsI, HEOOXOJIMMOTO, B HAaCTHOCTH, JJIsI OCBOCHHS Kypca HMH(POPMATHKH, M OBJIAJICHHE HaBBIKAMU
JIeAyKTUBHBIX paccyxaeHuni. [IpeobpaszoBanne CHUMBOJBHBIX (POPM BHOCHUT CBOH crnenm@HUUYecKHi BKJIaJ B
pa3BuTHE BOOOpaXKEeHHUsI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Coxaepxanue (PyHKIHOHAIBHO-IpAaPUICSCKON JIMHAW HAIEJICHO Ha MOJYYCHHE IIKOJIbHHUKAMH 3HAaHUUA O
(GyHKIIHMIX KaKk BaKHEHIIIeH MaTeMaTHIECKOW MOJISITH JJIs1 OTIMCAHUSI U UCCIIeIOBAHUSI PAa3HOOOPA3HBIX MPOIECCOB
" SIBJICHUHW B IpHUpoe U o0mecTBe. M3ydeHne 3Toro marepuaiia CliocOOCTBYET Pa3BUTHIO Y O0YUJaIOIINXCSl YMEHHUS
HUCITOJIB30BaTh PAa3JIUYHBIC BbIPA3HUTCIBHBIC CPCACTBa sA3blKa MAaTEMAaTUKU — CJIOBCECHBIC, CHMBOJIMYCCKUC,
rpadguyeckre, BHOCUT BKJaJ B (POpMHUPOBAHUE MPEIACTABICHUN O PO MAaTEMAaTHKU B PAa3BUTHU ITUBHUIA3AIAN U
KyJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CormacHo y4eOHOMY IulaHy B 7—9 Kkitlaccax u3ydaeTcsi yU4eOHBIH Kypce «AJredpa», KOTOPBIH BKIIOYAET
CIEeIyIOIINE OCHOBHEBIC pa3JICiIbl COACp KaHUs: «UHcila U BBIYUCICHUS», «AJITeOpandecKUue BBIPAKCHUS,
«YpaBHEHUS] U HEpPABEHCTBa», K DYHKIIUN».

VY4uebHBIM TJIaH Ha u3ydeHue anreOpbl B 7—9 kjaccax OTBOJAUTHE MeHee 3 ydeOHBIX 4acoOB B HEJIEIIO B
TEUYCHUE KaXKJIOTO rojla 0OyUYCHHs, BCETO 3a TpHU roja o0yueHuss — He MeHee 306 ydeOHBIX 4acoB.

COHAEPXAHUE YYEBHOI'O KYPCA (I10 TOJJAM OBYYEHU )

7 knacc

Yucna u evtuucieHus



PannonansHele yucna

JlpoOu OOBIKHOBEHHBIC W JASCITHYHBIC, IIEPEXOJl OT OMHOU (OPMBI 3anucu JApodeir k apyroi. [lousithe
panMoOHaIBFHOTO YHUCIIa, 3aIUCh, CPABHCHHE, YITOPSAOYUBAHHUEC PAIIUOHAIBHBIX YHCEI. ApU(PMETHUUYSCKUC ICUCTBUS
C palMOHAJILHBIMH YUCJIaMu. PellieHue 3a1a4 u3 peajibHOU MPAaKTUKU Ha YacTH, Ha JPOOH.

CTeneHp C HATYpaJIbHBIM ITOKa3aTeJeM: OIpeneiieHrEe, ITpeodpa3oBaHNe BRIPAKECHHUN HA OCHOBE OIIPEICIICHUS,
3aIuch OOJILIIUX YucelL. [IpOIeHThI, 3aUCh IIPOIICHTOB B BUJIC APOOH U IpOOHU B BUAC NPOIEHTOB. TpU OCHOBHBIC
3a7ayd Ha TPOIICHTHI, PCIICHUC 3ajlad U3
peanbHOI MPaKTUKH.

IIpumeHneHre IPU3HAKOB ISTUMOCTH, Pa3JI0KSHUE Ha MHOKUTEIIN HATYPaJIbHBIX YHUCEII.

PeanpHBIC 3aBUCHUMOCTH, B TOM YHCJIEC MpsiMasi U 0OpaTHasE HPOHOPIIHOHAIIBHOCTH.

Anzebpauueckue @viparycenus

IlepeMeHHBIE, YMCIIOBOE 3HAUYCHHUE BBIPAKEHHUSI C IepeMeHHOM. JlomycTuMble 3Haue€HHUs IE€PEMEHHBIX.
IIpencraBinenne 3aBUCHUMOCTH MEXIYy BeIWYWHaMu B Buae ¢opmynsl. Berucienus mno dopmynam.
IIpeo6pazoBanne OyKBEHHBIX BBIPAXKEHUM, TOXKIESCTBEHHO PaBHBIC BBIPAKEHUS, IPABHUIA IPEOOpa30BaHUS CyMM
U NPOU3BEJICHUN, mpa-
BHJIa PACKPBITHSI CKOOOK U IPUBEIEHUSI I0I0OHBIX ClIaraceMbIX.

CBONCTBA CTENEHU C HATYpPaJIbHBIM IOKA3aTEIIEM.

OnHounensl U MHorouieHbl. CrteneHb MHorowieHa. Clio)KeHHeE, BBIUMTAHUE, YMHOXKEHHUE MHOTOUJICHOB.
DopMyIBl COKPAIIEHHOTO YMHOXEHHS: KBAApPAaT CyMMBI M KBaapaT pazHocTH. DopMmyna pa3HOCTH KBaJIpaTOB.
PaznoxeHrne MHOTOYJICHOB Ha MHOXHUTEJIH.

Ypasnenua

VYpaBHeHUE, KOPSHb ypaBHEHUsI, [IpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, pABHOCHJIBHOCTh YPaBHEHHUH.

JInHellHOEe ypaBHEHUE C OJHON IIEPEMEHHOM, YMCJIO KOPHEHU JIMHEHMHOIO ypaBHEHUs, PCLICHUE JIMHEHHBIX
ypaBHeHuii. CocTaBIeHHE yPABHEHUN MO YCIOBHIO 3aaul. PenreHne TEKCTOBBIX 3a/1ad ¢ MOMOIIBIO YpPaBHEHUIA.

JImHeliHOe ypaBHEHHE C ABYMsI IIEPEMEHHBIMHU M ero rpaduk. CucreMa ABYX JIMHCHHBIX YpaBHEHHH C JIBYMs
IepeMeHHbIMH. PellleHrne cucTeM ypaBHEHHU CIIOCOOOM MOACTAaHOBKH. [IpuMephl pemieHus: TEeKCTOBBIX 3ajad C
MOMOIIBIO CUCTEM ypPaBHEHUM.

Koopaunatel u rpadpuku. OyHKINU

Koopannara Touku Ha nipsimoil. UuciioBele NpoMeXyTKH. PaccTosiHMe Meky ABYyMsI TOYKaMH KOOPAUHATHOU
OpsSIMOM.

[IpsimoyronpHast cucrema KoopauHar, ocu Ox u Oy. AOcrucca W OpJMHATa TOYKH Ha KOOPAWHATHON
rockocTu. Ilpumeps! rpadgukoB,3aanHbeIX GopMysnamu. UteHue rpadukoB pealbHBIX 3aBucuMocTeill. [loHsTne
¢ysxuun. ['padpuk pyakoun. CBoiicTBa pynkunii. JIlunetnas pyukmus, e€ rpaduk. ['padpuk pyHKOUU y = [X .
I'papuaeckoe pemieHre THHEHHBIX YPABHCHUH U CUCTEM JIMHCHHBIX YPaBHCHHUIA.

8 xmacc

Yucna u évtuucienus

KBanparabeiii kopeHb u3 umucia. [loHstue 00 wuppanuoHanbHOM uywucie. JlecsTudyHble HPUOIMIKEHUS
UppalruoOHAJIbHBIX qUCCII. CsoiyicTBa apI/I(l)MeTI/I“IeCKI/IX KBaJApaTHBIX KOpHeﬁ nu nx IIPpUMCHCHHUC K
HpeO6pa3OBaHI/IIO YUCIIOBBIX BBIpa)KeHI/Iﬁ 1 BBIYUCIICHUSM. HeﬁCTBHTeHLHLIe qucia.

CrteneHb ¢ LEbIM IToKa3aTeseM u eé cporicTBa. CTaHgapTHas 3allMCh YHCIA.

Ancebpauueckue evipajrcenus

KBanpatublil TpéxuiieH; pas3jokeHne KBaJpaTHOTO TPEXUICHA HA MHOYKHUTEIH.

Anrebpanyeckasi 1po6b. OCHOBHOE CBOMCTBO ajredbpandeckoi npobu. CiokeHHue, BEIYUTAHUE, YMHOXEHHE,
JiereHre airedpandeckux JpoOeii. PalnmoHanbHbIe BBIPAXEHHUSI U UX IpeoOpa3oBaHHE.

Ypasnenus u nepasencmea

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

I'pacpuueckast maTeprperanus ypaBHEHHH C IBYMsI IIEPEMEHHBIMHHM CHCTEM JIMHEHHBIX YPaBHEHUH C IBYMs
nepeMeHHBIMU. [IpuMepsl penreHns CUCTEM HEJIWHEHHBIX yPaBHEHHHM C ABYMsI MEPEMEHHBIMH.

Pemenne TeKCcTOBBIX 3al1ay ajiredpandecKuM CIIOCOOOM.

YuciioBble HEPABEHCTBAa U UX cBoicTBa. HepaBeHCTBO ¢ OHONW NEepeMEeHHOW. PaBHOCHIBHOCTH HEPABEHCTB.
JIunelinble HepaBeHCTBA ¢ OJHOU nepeMeHHONH. CucTeMbl TMHEHHBIX HEPABEHCTB C OJHON NEePEMEHHOM.

Dyukyuu

TTonsitne pyukmu. OOIacTh ONpeesIeHusI U MHOXKeCTBO 3HaueHni GyHKnu. CnocoObl 3aganusi GyHKIAH.

I'paduk pynknun. Urenue cBoiicTB pyHKIHH 1o e€ rpaduky. IIpumeps! rpadukoB (pyHKIINH, OTpa’karomInx
peanbHBIE TPOIECCHI.

DyHKIINH, ONTUCHIBAIONINE TIPSIMYIO U OOpaTHYIO MPOTOPLIHOHAIBHEIC 3aBUCHUMOCTH, UX T'paduKH.

Dynkuun y =x2, y=x°, y=Jx, y=|x.



I'pacuueckoe pemenne ypaBHEHUH M CHUCTEM ypaBHEHHH.

9 kJacc

Yucna u évluucienusn
JleficTBUTENBHBIE UHCIIA

PammmonanpHble ynciia, HppanoHaIbHBIC YHCIIa, KOHEUYHBIE U OSCKOHEUHBIC AeCITHYHBIC ApoOr. MHOXECTBO
JICHCTBUTEIILHBIX YHUCEJ; ICHCTBUTECIBHBIC YHCJIa KaK OCCKOHCYHbBIC NECATUYHBIC ApoOu. B3anMHO OHO3HAYHOC
COOTBETCTBHE MEX/Iy MHOYXECTBOM JACHCTBUTECIBHBIX UHCEII M KOOPIAMHATHOMN IPSIMOM.

CpaBHeHHE ACHCTBUTEIBHBIX YHCEN, apU(PMETHUCCKUE NCHCTBUIC ACHCTBUTEIHHBIMU YHUCIIAMU.

W3mepenns, npHOMMIKEHNS, OLECHKH

Pa3zmepsr 00BEKTOB OKPY’KAIOMIETO MHUPA, AJIUTEIHHOCTH MIPOIECCOB B OKPY’KAIOIIEM MHpE.

[Tpubnm>xéHHOE 3HAYEHUE BEINYHWHBI, TOYHOCTh NpUOIMmKkeHus. Okpyriienue yucel. [Ipuknaka u oreHka
pEe3yabTAaTOB BBIYUCICHUM.

Ypasnenusn u nepasencmea
YpaBHeHHUS ¢ OJHOM IEPEMEHHOU
JInneliHoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIINXCS K TUHEHHBIM.
KBanparHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOISILIUXCS K KBaJApaTHbIM. bukBaapaTHOe ypaBHEHUE.
IIpuMepsl penieHus ypaBHEHUM TPEeThed U 4eTBEPTOU CTEIIEHEN Pa3JI0OKEHUEM Ha MHOYKHUTEIU.
Pemenre ApoOHO-pallMOHATBHBIX YpaBHCHHUU. PelieHHe TEKCTOBBIX 3ajlad ajircOpandyeCcKUM
METOAOM.

CucteMmbl ypaBHEHUH

VYpaBHeHUE C JIBYMsI NIEpeMEHHBIMH U ero rpaduk. PemieHue cucteM NBYX JIMHEHHBIX YpPaBHEHUU C JBYMs
nepeMeHHbIMU. PenreHue cucrteM OBYyX YPaBHEHUN, OJHO U3 KOTOPBIX JIMHEWHOE, a APpYyroe — BTOPOU CTEIICHHU.
I'paduueckast HHTEpIIpPETALIUS CUCTEMbI YPABHEHUH C JIBYMsI TI€PEMEHHBIMU.

Pemenne TekcTOBBIX 3allad ajareOpanmdecKuM CIIOCOOOM.
HepasencrBa

YHuciioBele HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEeHBIX HEPABEHCTB C OAHOM NnepeMeHHOU. PeunieHune cucTeM JMHEHMHBIX HEPABEHCTB C OJIHOU
nepemeHHoii. KBanpatHbie HepaBeHcTBa. ['paduueckass nHTEpHpeTamnus HEpaBEeHCTB U CUCTEMHEPABEHCTB C
ABYMS TIEPEMEHHBIMH.

Dynkyuu

KBanparuunas pynknus, e€ rpaduk u cBolicrsa. [lapadosia, KoopAUHATHI BEPUIMHBI 1TapadoJibl, OCh
CHUMMETPHUHU HapadoJIbl.

I'padukn dyHKIIHN:

y =kx, y = kx + b, y:S,y =,y =k, y =|x| u ux cBoiicTsa.

Yucnosvle nociedo8amerbHOCMU

Onpenenenye 1 crocoObl 3aaHUs YMCIOBBIX MOCIEA0BATENbHOCTEH

I[ToraTHe YHCIOBONW MOCIEIOBATEIBHOCTH. 3aJaHHUE IIOCIIEIOBATEIBHOCTH PEKyppeHTHOH dopmysod u
(popmymnoit n-ro dieHa.
Apudmernyeckas ¥ reoMeTpuuecKast Iporpeccun

Apudpmernueckas U reoMeTpudeckas nporpeccuu. @opmMyisl 7-ro wieHa apuPpMETHIECKOW U TeOMETPHUIECKON
IIPOTrPECCUN, CYMMBI IIE€PBBIX 71 YIEHOB.

Hzo6pakeHrne 4YJIEHOB apu(pMETHYECKOW W TeOMETPUYECKOW IMpOoTrpeccHuii ToYKamMu Ha KOOPAWHATHON
MJI0CKOCTH. JIMHEHHBIN U SKCITOHEHIIHAIBHBIN pocT. CI0XXHBIE MPOIEHTHI.

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

OcBoeHue y4eOHOTro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs JTOJKHO oOecnedynBaTh
JOCTHIKCHHUEC CICAYIUXTTPEAMETHBIX O6pa3OBaTeHLHBIX PE3YyIbTAaTOB!

7 kaacc
Yucna u évtuucienus
— BI:IHOJ'IHSITI), codueTass YCTHBIC U IMCBbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/ILICCKI/IC ﬂeﬁCTBHH C pallMOHAJIbBHBIMHA
qucJIaMH.
— HaxonuTts 3Ha4eHNS YMCIOBBIX BRIPAKEHUI; IPUMEHSITH pa3HOOOpa3HbIe CIOCOOBI U TPUEMBI BEIYUCICHUS
3Ha‘IeHPII>i )1p06HBIX BLIpa)KCHHﬁ, coacepiKalux O6I:IKHOB€HHI)IC U JCECATUYHbBIC I[pO6I/I.
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— Ilepexoautrs OT OAHOI (OPMBI 3amMCH 4YUCEN K JApyrol (mpeoOpa3oBBIBATH JECSITHYHYIO JApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JE€CSTUYHYIO, B YACTHOCTH B OECKOHEYHYIO JECATUYHYIO IPOOB).

— CpaBHUBATh M YIOPSJIOYMBATH pallMOHAJIbHBIC YHCIA.

— OXpyriasaTh 4ucia.

— BhINOMHATS NPUKHUJIKY U OLICHKY Pe3yJibTaTa BIYUCICHUH, OIIEHKY 3HAYCHUN YHCIIOBBIX BBIPAXKCHUM.
BhINOIHATH ASUCTBUS CO CTEINCHSIMHU C HATYPAJIbHBIMH [MOKA3aTEIISIMH.

— TIpuMeHsITh IPU3HAKHU ASIUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIINHATYPAIbHBIX YHCEI.

— Pemath NpakTUKO-OPUEHTUPOBAHHbBIC 32/1a4H, CBI3aHHBIC C OTHOIIICHUEM BEJIMYUH, TPOMOPIHOHATBHOCTHIO
BCJIMYUH, MPOICHTAMU; UHTCPIPETUPOBATh PE3yIbTAaThl PCIICHUS 3aJad ¢ y4ETOM OrpaHUYCHHUM, CBS3aHHBIX CO
CBOMCTBAMH paccMaTPUBAEeMbIX OOBEKTOB.

Anzebpauueckue evipajrceHus

—  Hcnonbp30BaTh aircOpamdecKyro TEPMHUHOJIOTHIO W CHUMBOJIHKY, MPUMEHSATH €€ B MOPOIECCe OCBOCHUS
y4ueOHOTO MaTepHara.

—  Haxoauth 3Ha4YcHUST OYKBEHHBIX BBIPKCHUN MPH 3aJaHHBIX 3HAYCHUSIX MECPCMCHHBIX.

—  BbmonHATe 1peoOpa3zoBaHusl 1EJIOT0 BBIPAXKSHHUSI B MHOTOWICH IPHUBEICHHUEM MOJOOHBIX CJaraeMbIX,
packpbeITHEM CKOOOK.

—  BbIOSHATE YMHOXKEHHE OJHOYICHA HA MHOTOYJIEH U MHOTOYJICHAa HAa MHOTOYJICH, IPUMEHSITh (POPMYJIbI
KBaJipaTa CyMMBbI M KBaJpaTa pa3HOCTH.

—  OcCymecTBiIsATh Pa3I0KEHNE MHOTOYICHOB HAa MHOYHTEIH C MOMOIIBI0O BBIHECEHHs 3a CKOOKH OOIIero
MHOJXUTEJIsI, [PYNITUPOBKHU CIAraeMbIX, IPUMEHEHHUsT (HOPMYJI COKPAIIEHHOTO YMHOKCHUSI.

—  TlpuMeHsTh npeoOpa3oBaHUs MHOTOWICHOB JUISL PEIICHUs] PA3IMYHBIX 3a/1a4 U3 MaTeMaTHKHU, CMEKHBIX
MPEIMETOB, U3 PealbHON MPAKTHUKH.

— Hcnonp30BaTh CBOWCTBA CTEIIEHEH C HATYpaJIbHBIMHU MMOKA3ATEISIMH JJIsI IPEOOPA30BaAHUST BhIPAKCHUN.

Ypasnenusn u nepasencmea

—  Pemarp JMHEWHbIE ypaBHEHHUS C OJIHOM IEPEMEHHOW, HpUMEHsS IpaBuja Iepexoja OT HCXOIHOTrO
YPaBHEHUS K paBHOCUIIbLHOMY eMy. IIpoBepsTh, sIBIsAETCS 1M YUCIIO KOPHEM YPaBHEHMUSI.

—  TlpumensTh rpaduyeckre MEeTOAbl IPU PEIICHUN JUHSHHBIX YPABHEHUU U UX CUCTEM.

— ITonGupaTh npUMepHI Map YUCE, IBIISFOLIINXCS] PEIICHUEM JIMHSHHOTO YPaBHEHUSI C IBYMsI IEPEMEHHBIMH.

—  CTpouTh B KOOPAUHATHOH IUIOCKOCTH rpadUK JIMHESHHOTO YpaBHEHUS C JIBYMsI IEPEMEHHBIMU, TOJIb3YsCh
rpauKoOM, MPUBOIUTH MPUMEPHI PEIICHUS YPABHEHUSI.

—  Pemartb cucTemsbl ABYX JUHECHHBIX YPABHECHUM C ABYMsI IEPEMEHHBIMHU, B TOM YHCJIE rpaUIECKHU.

— CocTaBusTh U pemaTthb JIHHEHHOEe YpPaBHCHHUC UJIU CUCTCMY JTHUHCHHBIX ypaBHCHI/Iﬁ no yCJIOBHIO 3a1a4Hu,
HUHTCPHIPETUPOBATH B COOTBETCTBHUU C KOHTECKCTOM 3aaaydu HOJ'Iy‘ICHHI:Iﬁ pe3yJibTart.

Koopounamut u zpagpuxu. @ynkyuu

— I/I306pa)KaTI: Ha KOOp,HI/IHaTHOfI HpﬂMOfI TOYKH, COOTBCTCTBYHOIIHNC 3aJaHHBIM KOOpAWHATAM, JIy4H,
OTPE3KH, UHTCPBAJbI; 3allUChIBATH YHNCJIOBBIC IIPOMEIKYTKHU HaA anre6panquK0M A3BIKC.

—  OTMmeyaTh B KOOPJAUHATHON IMJIOCKOCTH TOYKH IO 3aJIaAHHBIM KOOPJUHATAM; CTPOUTH TPa(GpUKHU JTUHEHHBIX
¢dyukuuii. Crponts rpaduk GyHKIMM y = | X |.

— OmnuceiBaTh C NOMOMIBIO (PYHKIMA W3BECTHBIC 3aBHUCHUMOCTH MEXAY BEIWUYMHAMH: CKOPOCTH, BpeMms,
paccTosiHue; [IeHa, KOJIMYECTBO, CTOUMOCTh; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

— Haxonutes 3HaYeHHEe (QYHKIIHHU 10 3HAUYCHUIO €€ apryMeHTA.
— ITonnmaTh rpaduyeckuii crrocod npeacTaBiICHUS U aHAIN3a HHPOPMAIIHNH; U3BJICKATh U HHTEPIIPETUPOBATH
uHGOPMAITHIO U3 TPaUKOB pEaTbHBIX MPOIESCCOB U 3aBUCHUMOCTEH.
8 kiacce
unJltl U 6blUUCICHUA

— Hcnonp3oBaTth HadaldbHBIC npeaAcTaBJICHUA O MHOXKCECTBE ﬂCﬁCTBHTeHLHBIX HuceJl Jas1 CpaBHCHUS,
OKpYTIJICHUS U BLI‘IHCJICHI/If/'I; I/I306pa)KaTL Z[eﬁCTBPITC.]'II:HBIC 4yucjla TOYKaMu Ha KOOpHI/IHaTHOﬁ HpﬂMOﬁ.

—  IlpuMeHsTH NOHATHE apHU(PMETHYECKOT0 KBaJIPATHOT'O KOPHS; HaXOJWUTH KBaJpaTHbIE KOPHH, MCIOJIb3YS
IpY HEOOXOJIMMOCTH KaJILKYJISITOP; BBIIIOJHSTH MIPE0Opa3oBaHUs BBIPAXKEHUH, COAEpKalIuX KBaJgpaTHbIE KOPHU,
HUCHOJIb3Ysl CBOMCTBA KOPHEH.

— Hcnomb30BaTh 3aMMCH OOJBIIUX U MAJBIX YHCEJ C TOMOIIBIO JISCITUUHBIX Apodei n creneHen uucia 10.
Anzebpauueckue evipajriceHus

e HpI/IMeHHTL IIOHATHUC CTCIICHU C ILCJBIM IIOKa3aTcJICM, BBIIIOJIHATH npeo6pa3OBaHmI Bmpamel-mﬁ,
coAcpKaUX CTCIICHU C I ECJIbIM ITOKAa3aTCJICM.

— BHITTOTHATE TOXASCTBEHHBIE NMPeoOpPa30BaHUS PAllMOHAIBHBIX BBIPAXXCHUH HAa OCHOBE IPaBHI JACHCTBUH
HaJl MHOTOYJICHAMH U ajlreopanyeckKuMu ApoOsiMu.
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— PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOYXKHUTEIIH.

— HpI/IMeHHTL Hp606pa3OBaHI/Iﬂ BLIpa)KeHI/Iﬁ A4 pCHICHU PAa3JIMYHBIX 3aJad U3 MAaTEMAaTHUKHU, CMCEIKHBIX
npeamMeToB, U3 pCaHLHOﬁ IpaKTHUKH.

YPaBHEHM}l u Hepaeencmea

—  Pemars nuHelHbIC, KBagpaTHBIC YPABHEHHUS U PAIlMOHAJILHBIC YPABHEHUS, CBOSIIINECS K HUM,
CHCTEMBI IBYX YPaBHEHHUH C IBYMsl IEPEMEHHBIMH.

—  IIpoBoauts mpocreiline UcciaeoBaHUs YPaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C
MIpUMEeHEeHHEeM IrpaddeCcKUX MIpeacTaBIeHN (yCTaHAaBINBAaTh, UMEET JIN ypPaBHEHHE MJIM CUCTEMA
YpaBHEHUHN pelIeHUsi, €ClIU UMEET, TO CKOJIbKO, U IIp.).

—  IlepexoauTs OT CI0BECHOU (hOPMYIHPOBKHU 3a4a49H K €€ anreOpandeckoii MOAEIIH C TOMOIIIO COCTABIICHUS
YpaBHEHHUSI WJIM CUCTEMBbl YpaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayM MOJYyYECHHBIN
pe3yabTar.

— I[IpuMeHsITh CBOMCTBA YHCIOBBIX HEPABCHCTB JJIs CpaBHEHMS, OLCHKH; PEIIaTh JIMHCHHbIC HEPABEHCTBA C
ONHOW INEepeMEeHHON M HMX CHCTEMBI; NaBaTh IpadUyecKyr0 WILIFOCTPALMI0O MHOXKECTBA PEIICHUH HEpaBEHCTBA,
CHCTEMBI HEPaBEHCTB.

Dynkyuu

— I[Tonumate W wuCHOJNB30BaTh (PYHKUIMOHAJIBHBIC IIOHSATHS H SI3BIK (TEPMHUHBI, CUMBOJHNYECKHE
0003HaUYCHHUs1); ONPEICIATh 3HaueHUe (PYHKIIMH 10 3HAUYCHHUIO apryMEHTa; OINpeJessiTh CBOHCTBa (QYHKIIMM I10 €€
rpaduxy.

— Ctpouts rpaduKu d3JIeMEHTapHBIX (PYyHKIHUH BHAA
k
o ; OIIMUCBHIBATh CBOMCTBA YHCIOBOH GYHKIHH 11O €€ rpaduky.

y=5 .y=x*,\v=xy= Vx,y=|x

9 kJacc
unJltl U 6blUUCICHUA
— CpaBHI/IBaTB n yHOpSI,Z[O‘II/IBaTL paL[I/IOHaJ'IBHLIC n I/IppaLII/IOHaJ'II:HLIe qucia.

b BrinmoassTh apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHﬂ C panuOHAJIbHBIMU 4YHUCJIaMH, cOoUY€Tasds YCTHBIC W IMMCbMCHHBLIC
HpI/IéMI)I, BBITIOJIHATH BBIYUCJIICHUA C UPppallMOHAJIBHBIMHU YUCIIaMH.

—  HaxoauTh 3HaueHUs CTEIEHEH ¢ LEeabIMU IMO0Ka3aTEeIsIMU U KOPHEH; BBIYHUCIATH 3HAYCHUsI YUCIOBBIX
BBIPAYKCHUU.

— OKpyriaTh AeHCTBUTEIbHBIC YHUCIIA, BRIMOJHITH NPUKUAKY pe3yJibTaTa BBIYUCICHHUN, OLIEHKY YHMCIIOBBIX
BbIPAYKCHUU.
Ypasnenus u nepasencmea

— Pemats uHelHBIE U KBaApPaTHbBIC YPABHCHUS, YPAaBHCHUA, CBOAALINCCA K HHUM, HpOCTCfIH.IPIC ,E[pO6HO—
palOHAJIbHbIC YPAaBHCHUSL.

—  Pemarp cucTemMbl ABYX JIMHEHHBIX YpaBHEHHMH C IBYMs II€PEMEHHBIMH M CHCTEMbl JIByX YpaBHEHHH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJISCTCS JINHEHHBIM.

— Pemath TeKCTOBBIE 3a7]a9H AJIT€OPANIECKUM CIIOCOOOM C ITOMOIIBIO COCTABIJICHUSI YPAaBHEHHS UJIIN CUCTEMBI
JIByX YPaBHEHUHU C IByMsI I€PEMEHHBIMU.

— IIpoBoauTe npocTelINe UCCIEIOBAaHUs YPABHEHUN UM CUCTEM YPAaBHEHUN, B TOM 4YHUCJIE C IPUMEHEHUEM
rpaduuecKkux mpeicTaBieHU (ycTaHaBIWBaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa ypaBHEHHUM pEHICHUS, €CIU
HMEET, TO CKOJIBKO, U TP.).

—  Pemarp smHeliHble HepaBEeHCTBAa, KBAJpaTHbIE HEPABEHCTBAa; H300pakaTh pEIICHHE HEPABEHCTB Ha
4YHCJIOBOM NPSIMOM, 3alIMCHIBATh PEILIEHUE C IOMOIIBIO CUMBOJIOB.

— Pemats cuctemMbl THHEHHBIX HCPAaBCHCTB, CUCTEMbI HCPABCHCTB, BKJIIOYAOMIUEC KBaAPATHOC HEPABCHCTBO,
I/1306pa)KaTL pPeIICHUEC CUCTEMbBI HEPABCHCTB HaA YHUCIIOBOM HpﬂMOﬁ, 3anmuchIiBaTh pC€IICHUEC C ITIOMOIIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEPpaBCHCTBA IIpU PCIICHUHN PA3JIUYHBIX 3a1dad4.

Dynkyuu
— Pacno3naBaTth GyHKIIMM M3y4eHHBIX BUAOB. [loKka3pIBaTh CXeMaTHYECKH PACIIOIOKSHUE HA KOOPIUHATHOH
IUIOCKOCTH TpaHKOB

K
byukuuii Buna: y = kx, y = kx + b, y =7

, y=ax2 + bx + cy= x3, y=vx,y= |x |B 3aBUCUMOCTH OT 3HA4YCHHUU KOI(PPHUIIMSHTOB, ONUCHIBATH

cBoMicTBa QYHKITHMA.
CtpouTh M M300pakaTh CXEMAaTHYECKH IpapUKH KBaJIPaTUIHBIX
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— GYHKIIUH, OMMUCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIIHN MO UX TpaduKaM.
— Pacno3HaBaTh KBagpaTHYHYIO (QYHKIHIO 110 GOPMYJIC, IPUBOIUTH IIPUMEPHI KBAJIPATUIHBIX (PYHKIIUNA U3
peanbHOM KU3HU, (PU3UKHU, TCOMECTPHH.
Apugpmemuueckan u zeomempuueckas npozpeccuu
—  Pacnio3HaBaTh apu(PMETHYECCKYIO U TEOMETPUUYECCKYIO IIPOTPESCCUU MPU PaA3HBIX CIIOCO0aX 3aaHUS.

—  BBIMOJHATH BEIUHCIICHUS C NCTIOJIB30BaHHUEM (hOPMYJI N-TO YiIeHa apU(PMETHIECKOIT 1 T€OMETPHUIECKOH
IPOTPECCHM, CyMMBI IEPBBIX N UJICHOB.

— H306pa)KaTB YJICHBI ITOCJICAOBATCIIBbHOCTHU TOYKAaMM Ha KOOpHHHaTHOﬁ IINIOCKOCTH.

— Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMH IMTOCIIEOBATEIIFHOCTSIMH, B TOM YHCJIE 3aJa9H U3 pEabHOI
JKM3HHM (C MCIIOJIb30BAHUEM KaJIbKYJISITOPa, HU(POBBIX TEXHOJOTHH).

12



TEMATHYECKOE INIJIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHUS)
7 kjacc (0YHas U 0YHO-3204HAsA (POPMBI 00yUEHUS)

He menee 102 u)

PannonanpHbIe YnCca

JNEeHUCTBUA C palliOHAIbHBIMU YHCIaMU.
CpaBHeHHe, yopsiIOYMBaHUEPAITHOHAIBHBIX
4qucell.

CreneHs ¢ HaTypaJIbHBIM IIOKA3aTEJIEM.
Pemrenrie OCHOBHBIX 3a71ad HaJIPOOU, IPOIIEHTHI
U3 peajIbHON NPaKTHUKU.

ITpu3HakM AETMMOCTH, PAa3I0KeHH Ha
MHO>KHTENIN HaTyPAIbHBIX YHUCEI.

Peansabie 3aBucuMocTu. [Ipssmast u o6paTHas
OPONOPIHNOHATBHOCTH

Ne Kosmmuect [Inanupyemblie BUabl yueOHOU
Temsl ypokoB OCHOBHOE coJiepaKaHUE
n/n BO 4aCOB JIESITEITEHOCTH 00YYarOIIIXCSI
1 Yucna u BBIYUCIICHHUSA. 25 ITonsiTHe pannoHanbHOro yucia. Apudpmerndeckue | CHucTeMaTH3MPOBATH U 00OTAIATH 3HAHUS 00

OOBIKHOBEHHBIX M JECSTUYHBIX APOOSX.

CpaBHHBATH U YIIOPSIIOYHBAThH APOOH, TPeoOpa30OBhIBas
IIPpU HEOOXOAUMOCTH JIECITUIHBIE IpOOH B
OOBIKHOBEHHBIE, OOBIKHOBEHHEIE B JIECITUYHEIC, B
YaCTHOCTH B OECKOHEYHYIO ECATUYHYIO NPOOE.
IIpuMeHsTh pa3HOOOpa3HbBIE CITIOCOOBI M MTPUEMBI
BBIYHUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKCHHI,
coaepx)amux OOBIKHOBEHHBIE U ACCATUYHBIC TPOOH:
3aMEHSITh IPU HEOOXOIMMOCTH AECATUIHYIO APOOh
OOBIKHOBEHHOW N OOBIKHOBEHHYIO NECSITUYHOMU,
OPUBOIUTE BEIpaXKeHHEK popme, Haubosee
YIOOHOU 1UIsT BEIYHCIIEHHUH, TPeoOpa3oBEIBaTh
NpoOHBIC BEIPaKSHUSI HA YMHOXKEHHE U JICJICHUE
JECSITUIHBIX Ipo0eil K AeHCTBUIM C LEIBIMH
YHCIaMU.

[TpuBOAUTH YHCIOBBIC U OYKBEHHBIE IPHMEPHI CTETIEHUC
HaTypaJIbHBIM IIOKa3aTeJIeM, OOBSICHSSI 3HAUCHUS
OCHOBaHMS CTEIICHH U MOKa3aTellsl CTEIICHH,
HAXOIMWTh 3HAYEHUS CTeneHer Buga a” (a — nroboe
palMoOHAIIBLHOE YHCIIO, 1 — HATYpPaJIbHOE YHCIIO).
IToHnMaTh CMBICH 3aITUCH OOJIBIIINX YHUCE C
IIOMOIIBIO IECATUYHBIX APOOEH U cTereHel yncia
10, IpUMEHATHUX B pEaJIbHBIX CUTYaIHsIX.
IIpuMeHsITE IPU3HAKU AESITMMOCTH, PA3JIOKESHUS
Ha MHOXXHTEJIM HAaTypPaIbHBIX YHCEI.

PemraTte 3agaun Ha 9acTH, IPOLEHTHI, IIPOIIOPIINH,
Ha HaXO0XJIeHUE ApoOu (MPOLEeHTa) OT BEIUIHUHBI U
BEJIMYUHBI IO € Apoou (IIPOLCHTY), IPOOH
(TIpo1IeHTa), KOTOPHIH COCTABIISIET OJTHA BEJIUIHHA OT
npyroii. [IpuBonuts, pa3dbuparts, OIIEHUBATH
Pa3IMYHbIC PCIICHUA, 3allUCH pel_l_IeHI/lﬁ TEKCTOBBIX
3amad.

PacriozHaBaTh 1 OOBACHATH, OUPASICh HA
OIpeeIeHHs, IPSIMO IIPOIIOPIIHOHAIIFHEIE U
00paTHO MPOTIOPIHOHAIBHEIE 3aBUCHMOCTH MEXIY
BECJIMYUHAMM,; NIPUBOJAWUTb IPUMEPHI 3TUX
3aBHCUMOCTEH U3 peaIbHOTO MHUpa, U3 APYTrHUX
y4eOHBIX NPEAMETOB.
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PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3aJaUH Ha
ZpOOU, IPOLICHTHI, IMIPSIMYIO U 00PaTHYIO
MIPONOPUHOHAILHOCTH, IPOMOPIIUHU

Aurebpandeckne BRIPaXKeHHS 27 bykBenHsbIe BoIpakeHus1. IlepemeHHbIe. OBnaneTs anred6pandeckoii TEpMUHOJIOTHEH 1
JlonmycTuMbie 3Ha4Y€HUS IEPEMEHHBIX. CHUMBOJIUKOH, IPUMEHSTH ¢€ B IIPOLECCE OCBOCHUSA
DopMyIIbI. y4eOHOro MaTepHala.

ITpeob6pa3zoBanne OyKBEHHBIX BBIPAXKCHHH, Haxonute 3Ha4eHns1 6yKBEHHBIX BBIp)KSHUI NIpu

pacKpbITHE CKOOOKHU NMPUBEIEHNE TTOTOOHBIX 33JaHHBIX 3HAUEHUSIX OyKB; BBIIIOJIHSITH

cllaraeMbIX. BBIYHCJICHUsS IO (hOpMYyJIIaM.

CBolicTBa CTENIEHU C HAaTypaJbHBIM ITOKa3aTeJIEM. BrInonHATE TpeoOpa3oBaHUsI LIETOT0 BEIPAXKEHUS B

Mmuorousnensl. Ci1o’keHHUE, BRBIYUTAHUE, MHOTOYJIEH MPUBEAECHNEM MOJO00HBIX CIIaraéMbIX,

YMHOKEHUE MHOTOYJIECHOB. D@OpMYJIBI pacKpBITHEM CKOOOK.

COKpaIlIEHHOIr0 YMHOXeHUs. Pa3noxxeHue BbINIONHATE YMHOXEHHUE OJTHOUYJICHA HA MHOT'OUJICH

MHOT'OYJICHOB Ha MHOXXUTEIHU 1 MHOTOWICHA Ha MHOTOWICH, IPUMEHSITH (POPMYITBI
KBaJpaTa CyMMBbI U KBajJpaTa pa3HOCTH.
OcCyIecTBISTh Pa3JIOKEHHE MHOTOWICHOB Ha
MHOXXHUTENN TyTEM BBIHECEHHS 32 CKOOKH OOIIETO
MHOXHTEIsI, MPUMEHEHUSI (OPMYIIBI Pa3HOCTHU
KBaZpaToB, GOPMYJI COKPAIIEHHOTO YMHOXEHHSI.
IIpuMeHsTH IpeoOpa3zoBaHHe MHOTOYICHOB IS
pelleHus pa3JIMUHbIX 3a7a4 U3 MaTeMaTUKH,
CMEXHBIX IPEIMETOB, U3 peajIbHON MPaKTUKMU.
3HAKOMUTBCSL C UCTOPUEH Pa3BUTHUS MaTEMaTHKH

YpaBHEHUS U HEPABEHCTBA 20 VYpaBHeHHE, IpaBUIa IPEOOpPa30OBAHUS Pematp nuHeiiHOE ypaBHEHUE C OOHOMI
YPaBHEHUsI, pABHOCMJIBHOCTh ypaBHEHHUI. IIepeMEeHHON, IPUMEHSIS IIpaBUiIa Iepexoa oT
JIuneliHOe ypaBHEHHE C OJHON NEPEMEHHOM, HCXOJHOTO YPaBHEHUS K PaBHOCHIIFHOMY eMy Oosiee
peueHue JTUHEeNHbIX ypaBHeHul. Pemenue 3agauc npoctoro Bujaa. [IpoBepsATh,ABIsIETCS T KOHKPETHOE
IIOMOIIBIO YPABHEHUH. YHCJIO KOPHEM YpPaBHEHUS.

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

ero rpaduk.Crucrema IByX JMHEHHBIX YpaBHEHHUH pelleHueM JIMHEHHOT0 YpaBHEHUS C ABYyMsI

Cc AByMs IlepeMeHHbIMU. PerieHue cucrem nepeMeHHbIMHU. CTPOUTH B KOOPAUHATHON

YpaBHEHUH CITOCOOOM ITOICTAaHOBKH B CTTIOCOOOM IUIOCKOCTH T'payK THHEHHOTO ypPaBHEHHS C IBYMS

CIIO>KEHHUS IIepEeMEHHBIMH; MOIB3YSACh I'padUKOM, IPUBOIUTH
MIPUMEPHI PEIIeHUs YPaBHECHUS.
Haxonuth pelieHne CUcTeMbl ABYX JIMHEHMHBIX
YpaBHEHUH C ABYyMsl IEPEMEHHBIMU.
CoCTaBIATh U pelIaTh ypaBHEHUE UIIU CUCTEMY
YpaBHEHUH O YCIOBHIO 3a/1a4M, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJaydu
IIOJIy9eHHBIH pe3yabTaT

Koopaunarsin rpadukn. OyHKINH 24 Koopaunara Touku Ha npssMoi. HuciaoBsie H3zo06paxaTs Ha KOOPOAUHATHON MPSIMON TOYKH,

IpPOMEXYyTKH. PaccTostHie MexX Iy IByMs
TOYKAaMUKOOPAUHATHOHN MPSIMOH.
IIpsMmoyronpHas cucteMa KOOpAHHAT Ha
riockoctH. [IpumepsirpadukoB, 3a0aHHBIX
popmynamu. Urenume rpaduKOB peaabHBIX
3aBHCHMOCTEM.

INonstre ¢pynkmun. I'padukdynkmnun. CBolicTBa
ynknuii. JInneinas ¢pyaknwms. [loctpoeHne

COOTBETCTBYIOIIHUE 33JaHHBIM KOOPJAHUHATAM, JIYIH,
OTPE3KHU, MHTEPBAJIbI; 3allMChIBATh UX Ha
anreOpanvecKoM sI3bIKE

OTMe'—laT]) B KOOp)lHHaTHOﬁ IIJIOCKOCTHU TOYKH I10
3aJaHHBIM KOOPJAWHATaM; CTPOUTH rpaduKu
HECJIOXKHBIX 3aBUCUMOCTEH, 3aJaHHbBIX popMyIaMHu,
B TOM YHCJI€ C IOMOIIBIO IIH(POBBIX JTabopaTopwuii.

14




rpaduka auHeliHol GyHkuuu. I'padpuk dyHkuun y
=1x]

IIpuMeHsTh, U3y4aTh NPEUMYIIECTBA,
MHTEPIPETUPOBaTh IpadUueCKuii crocod
MpeCTaBICHUS U aHAJIN3a Pa3HOOOpa3HOU
>KH3HEHHOW WHQOpMaIiu.

OcBanBaTh NOHATHE (QYHKIINH, OBJIaZIeBaTh
(yHKIIHOHAIIEHOW TEpMHUHOIOTHEH.

Pacmo3naBats uHEHHY0 QyHKOUIO y = kx + b,
ONHUCHIBATh €€ CBOMCTBA B 3aBUCHUMOCTH OT
3HauYeHUH KO03(PpPUIueHToB k u b.

CrtpouTts rpadpukn uHEeHHON PyHKIHN, GYHKIIUH
y=Ixl

Hcnonp30Bath nUGPOBEIE PECYPCHI ISl TOCTPOSHUS
rpaduKoB (GYHKIUI U U3ydSHUST UX CBOMCTB.
IIpuBoauTs NpUMeEpHl IMHEHHBIX 3aBUCUMOCTEH
B pealbHBIX MpoIeccax M SIBICHUSIX

[loBropenue u 0600mIEHNE

IToBTOpEHNE OCHOBHBIX MOHSTUHH METOJOB Kypca
7 xacca, 0600I1IeHe 3HAHUI

Br16upath, IpUMEHSITH OIICHUBATH CIIOCOOBI CPaBHEHHUS
4qrcel1, BEIYUCICHUH, TPeoOpa3soBaHUN BBIPaKCHUH,
pelieHusl ypaBHEHUI.

OcyecTBIIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX 1eHCTBUM
U CaMOIIPOBEPKY pe3yJibTaTa BBIUUCICHUH,
npeobpa3zoBaHuii, MOCTpOcHU PemraTe 3amaun u3
peaNbHOM KU3HU, IPUMEHSATh MaTeMaTHIECKIE
3HAHMUSI IS PEIICHUs! 3a1a9 U3 APYTUX IPEAMETOB.
Pemmrate TekCTOBBIE 3a/1a4H, CPABHUBATH, BRIOUPATh
cocoOBl pEelIeHHs 3aJadn
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8 ky1acc (0YHAsSl U OYHO-3204HASA (POPMBbI O0yUeHMS)
3 4 B Hegento, Bcero 102 4, 1 4 — pe3epBHOE BpeMs

Temsl ypokoB

Koan-
YecTBO
4acoB

OCHOBHOE coJiepaKaHuE

[Tnannpyemsle BUIB! yaeOHOM
JeITeTbHOCTH 00yJaomuXcst

Uwncna u Berancienus. KBaapaTHele KOpHH
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KsanpartHusiii kopeHb u3 uucna.lloastue o0
UppanuoHaJIbHOMYHUCIHE. JlecsITUUHbIC
OPHUOIIIDKESHUS UPPATHOHAIIBHEIX YHCEII.
HelictBurenbHble unciaa. CpaBHEHUE
HNEeHCTBUTENBHBIX 9rcel. ApupMeTHIeCKUA
KBaJPaTHBIMKOPEHbD.

VpasHuenue Buna x> = a. ColicTsa
apudMeTHIEeCKNX KBaJAPaTHBIX KOPHEH.
IIpeoGpa3zoBaHWE YMCIIOBBIX BBIpaKEHUH,
coaeprKalluxX KBaJpaTHbIE KOPHU

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

OrneHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JECATUYHBIMHU IPOOSIMH.

CpaBHHBATh U YHOPSIOYNBATh PALIMOHAIIBHBIE 1
HppalMOHAIBHBIE YHCIIA, 3aIIUCAHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOpPHEH.

Uccnenosars ypaBHEHUE X2 = d, HAXOJAUTH TOYHBIE U
npuOIKEHHBIE KOpHU npu a > 0.

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

Jloka3pIBaTh CBOKMCTBA apU(PMETHIECKUX KBAAPATHBIX
KOpHEH; MPUMEHSITh UX ISl IpeoOpa3oBaHUs
BBIPAKCHUH.

BrimonHATE TpeoOpa3oBaHus BEIpAXKEHUN, COOEpIKaIINX
KBaJpaTHble KOPHU. BeIpakaTh NepeMeHHbIE U3
reOMEeTPUYECKUX U GHU3HISCKUX (HOPMYIL.
BbraucisTe 3HaueHUs BBIpAXKEHUN, COAepIKalinx
KBaJIpaTHBIE KOPHHU, UCTIOIB3Ys IIPU HEOOXOIUMOCTH
KaJIBKYJISITOP.

Hcnons30BaTh B X0JI€ pEIISHUs 3a71ad JIeMEHTapHbBIEe
HpeaCTaBICHHUs, CBSI3aHHBIE C TPUOIMKEHHBIMU
3HAUYEHUSAMHU BEJIMYHH.

3HAKOMUTBCSL C UCTOPUEH pa3BUTHUS MaTEMaTUKH

Ywucna u BeruuciieHus. CTeneHb ¢ ECIbIM

IIOoKa3aTejiaeM

CrelneHb C LEIbIM MOKa3aTelIeM.
CraHmapTHas 3aIMCh 9HCIIa.

Pasmepnl 00BEKTOB OKpy>karomero Mmupa (ot
3JIEMEHTapHBIX

qacTul 40 KOCMHYCCKHUX O6’beKTOB), AJIIUTCIIBbHOCTH

MPOIIECCOB B
OKpY’KaroIleM MHUpe.
CBoiicTBa CTEIEHU C IIEJIBIM MOKa3aTeJIEM

DdopmynupoBaTh ONpesiesIeHue CTEIEHHU C LEJIbIM
IOKa3aTeJIEM.

[IpencraBasTh 3amuch OOIBIINX M MAJIBIX YHCEII B
craggapTHOM Buje. CpaBHHBATh YHCIIa U BEJIWIHUHEL,
3aldCaHHbIE C UCIHOJb30BaHueM creneHu 10.
Hcnosnb30BaTh 3alMCh YHCEN B CTAaHAAPTHOM BUIE IS
BBIPA)KCHUs Pa3MEPOB OOBEKTOB, UIMTEIILHOCTH
IIPOLIECCOB B OKPY’KaIOLIEM MHpE.

®dopMyHpoBaTh, 3aUCHIBaTh B CHMBOJHYECKOH (opme H
WLTIOCTPUPOBATh IIPUMEPAMH CBOMCTBA CTEIECHU

C LEJIbIM [TOKa3aTeIEM.

IIpuMmeHSTH CBOMCTBA CTENEHH UISI MpeoOpa3OoBaHMUS
BBIPAYKECHUI, COAEPIKaIIUX CTECIICHHU C LISJIbIM
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rmokaszaTtejieM. BeIMoIHITh, ASHCTBUS C YHUCIIAMH,
3alMCAaHHBIMU B CTAHAAPTHOM BUAC (YMHOXXEHUE,
neJeHue, BO3BEICHHUE

B CTEIICHb)

Anrebpandeckue BEIPaKCHHUS. 5 KsanpartHasiii Tpéxwien. Paziosxxenne kBagpaTtHoro | Pacno3HaBaTe KBagpaTHBIM TpEXWIEH, yCTaHABIMBATH
KBanpaTHsIit TpéxuieH TpEXUICHaHa MHOXXHUTEIH BO3MO>XHOCTBH €I'0 Pa3IO>KEeHHsI HA MHO>KHUTEIIH.
(5 9) PacknanpiBaTh Ha MHOXKUTENIM KBaJpaTHBIM TPEXUICHC
HEOTPULATENbHBIM JTUCKPUMUHAHTOM
Anrebpanueckue BBIPaXKEHHUS. 15 Anre6panyeckasi ApooOs. J[omycTUMBbIC 3HAYCHUS 3anuceIBaTh anredbpandeckue BblpakeHus. Haxonuts
Anrebpaunueckas 1po0b IIEPEMEHHBIX, BXOJAIINX B aireOpandecKue 00J1acTh ONpeAeIeHHUs PAllHOHAIBHOTO BBIPAKECHUS.
BeIpakeHHs1. OCHOBHOE CBOMCTBOANTreOpandecKon BEBINOTHSTE YHCIIOBBIE ITOACTAHOBKH M BBIUUCIISATH
napoou. CokparnieHue apooeii. 3Ha4YCHHUE JIPOOH, B TOM YHCJC C ITOMOIIBIO
CrokeHne, BEIYNTaHUE, YMHOXKEHHUE U JIeJICHHE KaJIBKyJsiTopa. PopMynupoBaTe OCHOBHOE CBOMCTBO
anre6pandeckux apobei. IIpeobpaszoBanue anreOpandecKouIpoOu U IPUMEHSITh €ro JUIst
BBIPAXKEHHUH, COJIepKAIIUX alredpandeckue Ipoou npeobpa3zoBaHus ApoOeii. BRIMOMHATE ASHCTBUS C
anrebpandyeckumu a1poosimu. [IpumMeHsITH
peoOpa3oBaHUs BBIPAKECHUM ISl pelIeHHsI3a0ad.
Bripaxkats iepemeHnabie U3 Gopmyn (QU3NIECKUX,
reOMETPUYSCKHUX, OMUCHIBAIONINX OBITOBBIC CUTYAIIH)
VYpaBHeHus 15 KBagpatHoe ypaBHeHHe. HenosnHoe kBagpaTHOe Pacno3naBaTh KBaJpaTHbIC ypaBHEHUS.
1 HepaBeHcTBa. KBajpaTHbIe ypaBHEHHS ypaBHeHHe. @opMyna KOpHelH KBaJIpaTHOTO 3amuceBaTh (hOpMyITy KOpHEI KBaIpaTHOTO YpaBHEHUS;
ypaBHeHus1. Teopema Buera. peuaTh KBaJipaTHbIC YPaBHEHHS — IOJIHBIC U HETIOJIHBIC.
Pemenue ypaBHeHUM, CBOASAIIUXCS K KBaAPAaTHBIM. [IpoBoauTh mpocreiiine ucciaeqoBaHus KBagpaTHbIX
IIpocTreiimme npoOHO-paOHAIEHBIC YPaBHCHUS. YpaBHEHUH.
Pemenne TeKCTOBBIX 3a71a4 C TIOMOIIBIO KBaJApaTHBIX | PemaTs ypaBHEHHs, CBOASIIHECS K KBaAPATHBIM, C
ypaBHEHUH MOMOIIBIO MpeoOpa3zoBaHUN U 3aMEHOI MEePEeMEHHOM.
Hab6mronaTe 1 aHaIM3UPOBATh CBSI3b MEXAY KOPHIMHU U
k03¢ PHUIMEHTaMH KBaJIpaTHOI'O YpaBHEHUSI.
dopmynupoBaThk Teopemy Buerta, a Takyke o6paTHYIO
TeopeMmy, IPUMEHSITb 3TH TEOPEMBI JJIsS PELICHUS
3amad. PemaTe TeKCTOBBIE 3a4a9H areOpanIecKuM
CTIIOCOOOM:TIEPEXOAUTE OT CIIOBECHOH (POPMYIITHPOBKU
YCJIOBHS 3a71a9H K aJIr€OpandecKOil MOJIEIIH Iy TEM
COCTaBJICHUSI YPABHEHHUS; PEIIATh COCTABICHHOE
ypaBHEHHUE; HHTEPIPETUPOBATh Pe3yJIbTaT.
3HAKOMUTBLCSL ¢ UCTOpUEH pa3BUTHUS alreOpbl
VYpaBHeHus 13 JInHeliHOe ypaBHEHHE C ABYyMsI IEpEeMEHHBIMH, ero | Pacno3HaBaTh JIMHEHHBIC ypaBHEHUS C IBYMSI

1 HepaBeHCTBa. CHCTeMbl ypaBHEHUMN

rpaduK,IpUMephI pEeIIeHUs ypaBHSHUH BIISIIBIX
qHCcIIax.

Pemrenue cucrem AByX JUHEHMHBIX ypaBHEHUH C
IBYMSI IEpEeMEHHBIMU. [IpuMeps! pemeHnst cucTeM
HEJIWHEWHBIX YPaBHEHHH C ABYMsS IIEPEMEHHBIMH.
I'paduueckast MHTEpIIpETAUsl YPABHECHUSI C IBYMsI
IIEpEMEHHBIMU U CUCTEM YpPaBHEHUU C ABYMsI
IIepEeMEHHBIMU.

PerreHue TEKCTOBBIX 3a71a4 C HOMOIIBIO CUCTEM
ypaBHEHUH

IIepeMEHHBIMH.
CtpouTth rpadUKH JIUNHEWHBIX ypaBHEHUH, B TOM
qucie

UCTIOJNB3YsI LU(POBBIE PECYPCHI.

PaznuyaTh napasuienbHbIC U IEPECEKAIOIINECS MPSIMbIC
[0 UX YPaBHEHUSIM.

Pemiath CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMsI
IIEPEMEHHBIMH TTOJICTAHOBKOM U CIIO)KEHHUEM.

Pemats nmpocTeiiine CUCTEMBI, B KOTOPBIX OJHO M3
YpaBHEHHUI HE SIBIISICTCS JIMHCHHBIM.

ITpuBOIUTH IrpadUUECKyI0 HHTEPIPETALUIO PEIICHUS
YpaBHEHHUS C IByMs IEPEMEHHBIMH U CHCTEM
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YPaBHEHHUIC IByMs IIEPEMEHHBIMH.
PewiaTe TeKCTOBBIC 3a/1a4u anre0pandeckuM CrocoooM

7 YpaBHeHuUs 12 YucyioBble HEPABEHCTBA U UXCBOMCTBA. DdopmMynupoBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB,
1 HepaBeHcTBa. HepaBeHcTBa HepasencTBo ¢ onHoil nepemMeHHON. JInHeliHbIe WUTIOCTPUPOBATh UX HA KOOPJAMHATHOM MPSIMOH,
HEpaBEHCTBA C OJHOM IIEPEMEHHON 1 UX pEIIeHHE. JIOKa3bIBaTh alnreOpandecKu.
CHcTeMBl IMHEHHBIX HEPABEHCTB C OJTHOH IIpuMeHATE CBOMCTBA HEPABEHCTB B X0 PEIICHUS 3a0ad.
IEPEMEHHON U UX pELICHUE. Pemate nuHelHbIe HEpAaBEHCTBA C OJHOU NEPEMEHHOM,
H3o06pakenne pelieHus JIMHEITHOTO HepaBeHCTBA U n300pakaTh pelIeHrue HepaBeHCTBA HA YHCIIOBOU
MX CUCTEM Ha YMCJIOBOM NpsiMOI OpsIMOM.
Pemate cucteMbl TMHEHHBIX HEPABESHCTB, N300pakaTh
pelIeHuEe CUCTEMBI HEPABEHCTB Ha YHCJOBOW OPSIMOM
8 DyHKIUHU. 5 ITonsaTne bysKITII. OGnacTte Hcnonp30Bath GyHKIUOHAIBHYIO TEPMHHOJIOTHIO H
OCHOBHBIE IOHSATHS OIIpeIeJICHUs] 1 MHOYKECTBO 3HAaUYCHUH (QYyHKITUH. CHUMBOJIHUKY.
Crnoco0sb! 3aaHNsT (QYHKITHH. BeraucisaTs 3HaueHHs1 QYHKIUN, 3aJaHHBIX (OPMyJIaMHU
I'paduk pyHKIHHN. CsoiicTBa (mpy HeOOXOAMMOCTH HCIOJIB30BaTh KaJIBKYJISTOD);
¢yHKIIMM, ©X OTOOpakeHHEe Ha COCTaBIISITh TaOMHUIBI 3HAYCHUNH (DYHKIIHH.
rpaduke CTpouTh 10 TOYKaM rpaduku (yHKIIHIA.
OmnuceiBaTh CBOHCTBAa (DYHKIIMHM Ha OCHOBE €&
rpaudaecKoro mpeacTaBISHUS.
Hcnonp30Bath GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO H
CHUMBOJIHUKY.
HccnenoBaTte npuMeps! rpaduKoB, OTPasKaroIIuX
peasibHBIE IPOIIECCHI U sIBJICHUS. [IpUBOIUTE IpUMEpHI
MPOLIECCOB U SBJICHUN C 3aJaHHBIMH CBOWCTBAMM.
Hcnonp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI IS TIO-
cTpoeHUs rpadUKOB QYHKIIUA U U3yUEHUS UX
CBOMCTB
9 Oynkunn. Yncnossle GyHKIMH 9 Yrenne u mocrpoeHue rpaduKoB HaxomuTh ¢ momorsio rpaduka GyHKIMH 3HAUCHHUE O
dyskmuii. IIpumeps! rpadukoB HOI W3 paccMaTpHUBaeMbBIX BEJIMYHMH MO 3HAYCHHUIO
byHKIMIT, OTpakarOINX peaIbHbIE MPOIIECCHI. Apy-TOH.
DyHKIUN, ONMUCHIBAIOIINE NPSIMYI0O U 00paTHYIO B HecloXXHBIX clly4asix BbIpakaTh (popMyroi
MIPONOPIHOHAILHEIE 3aBUCUMOCTH, UX T'PapUKH. 3aBHCUMOCTH MEXIy BEIIMINHAMHU.
T'unep6oma. OmnchIBaTh XapaKTep M3MEHEHUsI OJHOI BEIIMIHHBI
I'paduk pynkumun y = x>, OyHKIUU y = x2, y = B 3aBUCUMOCTH OT HM3MEHEHUsI APYToH.
x3, Pacmo3HaBaTh BUIBI N3y4aeMbIX (DYyHKIIHIA.
y= X, y=|x[; TpaduuecKkoe pelieHne ypaBHeHHUI 1 IToxa3pIBaTh CXeMaTHYECKH MTOJIOKCHHUE Ha
CUCTEMYypaBHEHUH KOOPJAUHATHOH IJIOCKOCTH TpadukoB (YHKIUN BUAA:
y=x y=x,
y= x,y=[xl
Hcrnons3oBath (QyHKIMOHANBEHO-TpaduIecKne
MpPEeICTaBIICHUS UTSI PEIISHUS U NCCIISTOBAHUSI
ypaBHEHMH HCHUCTEM ypaBHEHHUH.
[TpumMensTh TUGPOBBIE PECYPCHI ATl HTOCTPOSHHUS
rpadukoB GyHKIUH
10 [ToBTOpenue u 06061IeHUE 6 [ToBTOpEHHE OCHOBHBIX MMOHSATUIWH METOIOB KypcoB 7 | BrIOUpaTh, NPUMEHSATH, OLIEHUBATH CIIOCOOBI CPaBHEHHS

u 8 KJ1accoB,00001eHEe 3HAHUH

9rCel, BRIYUCIICHHH, TpeoOpa3oBaHUil BEIPAXKCHUM,
peluIeHus: ypaBHEHHH.
OCyIecTBIISATE CAMOKOHTPOIIb BBIIIOJHSIEMBIX JICHCTBHUH U
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CaMONPOBEPKY pe3yabTaTa BEIYUCISHHUH,
npeodpa3zoBaHU, TOCTPOCHUN.

Pemats 3anaun U3 peanibHOMN KU3HU, IPUMEHATH
MaTeMaTH4YeCKHUe 3HAHUs Il PEIICHHUs 3a7ad U3 JpyTrux
NIPEAMETOB.

PemaTe TeKCTOBBIE 3a/1a4H, CPAaBHUBATH, BEIOUPATH
CIIOCOOBI pelIeHus 3a1a9n
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9 KJjacc (0OYHas1 ¥ OYHO-32049HASA GOPMBI 00yUEeHMST)
3 4 B Henenmo, Bcero 102 4, 1 4y — pe3epBHOE BpeMs

(ne menee 102 v)

Ne n/n Konnye- OcHOBHOe cogep:KaHHe OcHOBHBIE BH/BI AESITEILHOCTH 00yYAIOIHXCS
Ha3Banue pa3aeiia (Tembl) Kypca CTBO
4acoB
1 Yucna u Berunciae-nus. lefictBure- 9 PamyonanpHbIe ynciia, HppanOHAJILHBIE YHCIIA, Pa3BuBaTh npeacTaBJaeHHUsI O YUCIAX: OT MHOXKECTBA
JIbHBIE YHCIa 4yacoB KOHEYHEIE U HATYPaJIBHBIX YUCEN JO MHOXECTBA JeHCTBUTEIBHBIX
OecCKOHEUHBIE JeCsITHYHBIE ApoOn. MHOMXKecTBO qHCell.
JCHCTBUTENIBHBIX YHCEIT; JCHCTBUTENIbHBIC O3HAKOMHUTBCH C BO3MOXXHOCTBIO IPEACTaBICHUS
ypcjla KaK OECKOHEUYHBIE 1ECITUYHBIE le06I/I- NEeHUCTBUTEIILHOIO YMCIa KaK OECKOHEYHOM
B3zaumMHO OJHO3HAYHOC COOTBETCTBUE MEXKAY ,E[CCSITI/I‘IHOI\;I Hp061/1, NPUMEHATh JECATUYHbIE
MHOECTBOM JCHCTBUTECIbHBIX THCET . OPUOIIMHKESHUS pAlHOHAIBHBIX M HPPAIlHOHAJIBHBIX
MHO>XECTBOM TOYEK KOOPAWHATHOM MPSIMOH. YHCEIL.
CpaBHEHHE ICHCTBUTEIIBHBIX YHCEIL, M3006pakaTh N€HCTBUTEIBHBIE YUCIA TOUKAMH
apudmMeTHIecKne IeHCTBUI ¢ AeHCTBUTEIILHBIMH KOOPAMHATHOMN IIPSIMOIA.
auciaamMu. 3anuchIBaTh, CPABHUBATH U YIOPSI0YHBATH
ITpubnmxénHoe 3HaUEHUE BEIMYIUHBI, TOUHOCTH JeHCTBUTEIbHBIC YHCIIA.
TPHOITHIKCHHS. BBINOJIHATE, COYeTass YCTHBIE U ITUCHMEHHBIE
Oxkpyrienue uncell. [IpuKuIKa U OLIEHKa NpuEMbl, apupmMeTHIecKue 1eiCTBUs C
PEe3yIIbTATOB BEIMUCICHUIL PAIMOHAIEHBIMH YHCIIAMH; HAXOAMTH 3HAYCHHUS
CTEIIeHEeH ¢ eJIBIMU ITOKa3aTesIMA U KOpHEH;
BBIYUC/IATHL 3HAUCHUS YHCIIOBBIX BBIPA’KCHHH.
ITosnyuuTs npeacraBjieHHe O 3HAYNMOCTH
JIEUCTBUTENIBHBIX YHUCEJI B TPAKTHYSCKOU
AEesITeIbHOCTH YEJIOBCKa.
AHaJW3WPOBATH H JeJaTh BBIBOABI O TOYHOCTH
npHOIMKEeHUsI NeHCTBUTEIILHOTO YHCIIa IPH PEIICHUH
3ama4.
OKPpYTIJISTH 1eHCTBUTEIILHBIE YHCIIA, BBIMOJIHSATH
NMPUKHAKY pe3ylbTaTa BBIUUCICHHUH, OLEHKY 3HA4YCHHIT
YHCJIOBBIX BBIPAYKSHUH.
3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3BUTHS MAaTeMaTHKH
2 YpaBHeHust 14 4 JIuneiiHoe ypaBHeHue. Pemenue ypaBHEeHUH, OcBauBaTh, 3aIOMHHATH M TPUMEHATH rpaduyecKue
M HepaBeHCTBA. CBOJSILINXCSI K JIMHESHHBIM. MEeTOABI IIPY PEIICHUH ypaBHEHUH, HEPABEHCTB U UX
YpaBHeHUSs KBanpartHoe ypaBHeHue. Penenne ypaBHeHUIA, CHCTEM.
¢ oHOM CBOJSIIMXCSI K KBaJApaTHBIM. BUKBaapaTHbIC Pacno3HaBaTh 1ieble U JPOOHBIC YPAaBHEHHSI.
nepeMeHHOI YpaBHEHHSI. Pematp JuHeiiHBbIe H KBaIPAaTHbIE YPABHEHHSI,
IIpumeps! perieHUsT ypaBHEHU TpeThel U YpaBHEHUSI, CBOSIIIIECST K HUM, ITPOCTEeUIIIe
4eTBEPTOU CTeNIeHEH Pa3JIOKEHUEM Ha MHOXKUTEIIN. | IPOOHO-pAIlMOHAIBHBIC yPaBHEHUSI.
Pemenne IpOOHO-paHOHAIBHBIX IIpeanaraTthk BO3MOXKHBIE CITOCOOBI PETIICHUS
YPaBHEHHH. TEKCTOBBIX
PerieHne TEKCTOBBIX 3a/1a4 ajireopandecKum 3a7a4, 00Cy’KAaTh UX M pelIaTh TEKCTOBbIC 3aa4H
METOI0M pa3sHBIMU CITOCOOaMMU.
3HAKOMHUTBCS ¢ MCTOPHell pa3BUTHs MaTEMaTHUKHU
3 YpaBHenus 14 4 JIuneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro OcBauBaTh U NPHMEHATb IPUEMBI PELICHUS CHCTEMBI
U HepaBeHCTBA. rpaduk. IBYX JMHEWHBIX ypaBHEHHI C IBYyMsI NE€pEeMEHHBIMHU
Cucrembl ypaBHeHHii Cucrema AByX JMHEHHBIX ypaBHEHHH C IBYMs W CHUCTEMbl JBYX VypaBHCHHUH, B KOTOPBIX OJIHO
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NepeMEeHHbIMHU U €€ pelieHue. Pelenue cucrem
ABYX ypaBHEHUII, OJHO U3 KOTOPBIX JIMHEHHOE, a
Apyroe — BTOPOM CTENEHMU.

I'paduaeckas UHTEpIpETAUs CUCTEMBbL
YpaBHEHUM C ABYMs NepeMeHHbIMU. Pemenue
TEKCTOBBIX 3aJla4 aJireOpandecKuM CIocoOOM

YpaBHEHHUE HE SIBISIETCSI IMHEHHBIM.

Hcnouab3oBath (pyHKIMOHATIBHO-TpadUIECKU
MpEe/CTaBICHUs I PpelleHusi M HCccaeJ0BaHUs
YPaBHEHUH U CUCTEM.

AHaJU3UPOBATH TEKCTHI 32124, PemIaTh UX
anrebpanuecKuM CIIOCOOOM: MepexoAuTh OT CIOBECHOI
(hopMyITUPOBKH yCIIOBHS 3a/Ja4M K aJIreOpandecKoin
MOJEIH ITyTEM COCTABJICHUSI CHCTEMBI YpaBHESHUH;
pemiaTh COCTaB JEHHYIO CUCTEMY yPaBHEHHUIL;
HHTEPNPEeTHPOBATH PE3yJIbTAT.

3HAKOMUTBLCSI ¢ MCTOPHeEll Pa3sBUTHSI MaTeMaTHKHU

YpaBHeHust 16 4 YuciioBbIe HEPABEHCTBA U UX CBOMCTBA. Yurarth, 3alUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
u HepaBencTBa. HepaBencrna JIuHeliHbIC HEPpAaBCHCTBA C OJTHOWIICPEMEHHON U UX HEpaBEHCTBA; NCIIOJIE30BATh CHMBOJIMKY 1
peureHue. TEPMHMHOJIOTHIO. BBINOJIHATH IIpeoOpa3oBaHus
CucremMbl  JIMHEHHBIX  HEPABEHCTB C  OJHOM HEPaBEHCTB, NCMOJIB30BATh UIsI ITpeoOpa3oBaHUs
MEePEeMEHHON U UX pPEeIICHHE. CBOMCTBa YHCJIOBBIX HepaBeHCTB. Pacmo3naBaTth
KBanpaTtHbie HepaBeHCTBA U UX pPEIlICHUE. JIMHEHHBIC U KBaJpaTHbIC HEpAaBCHCTBA. Pemars
I'paduyeckas MHTEPIPETALUAHEPABEHCTB U CUCTeM | JIMHEHHbIE HEPaBEHCTBA, CHCTEMBI JIMHEWHBIX
HEPaBEHCTB C JABYMs IIEPEMEHHBIMU HEPaABCHCTB, CUCTEMbI HCPABCHCTB, BKIIFOYAIOIIUX
KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIAATh
MOJIyYCHHBIC PEIICHHUS.
HN306pakaTh pelnicHHEe HEpaBEeHCTBA W CUCTEMBI
HEpaBEHCTB Ha YHCJIOBOH HpsIMOH, 3amHCHIBATH
pellIeHne C TOMOIIBIO CHMBOJIOB.
Pemate KBagpaTHBICE HEPaBEHCTBA, HCIIOJB3YS
rpaduyecKkue NpeaCTaBICHUS.
OcBauBaTh M IPUMEHSITH HEPABEHCTBA IIPHU PEIICHUU
pa3JIMYHBIX 3a/1a4, B TOM YHCJIE ITPaKTHKO-
OPHUEHTUPOBAHHBIX
DyHKIHH 16 4 Ksanparnanas ¢pynkous, eérpaduk u Pacno3naBarn BU/JIbI HU3y4aeMBbIX byHKIMI;
cBoiicTBa. [TapaGoia,KoOpIMHATEI BEPIIUHBI HJJIIOCTPHPOBATH cxeMaTH4YeCKH, 00BSICHATH

mapaboJIbl, OCh CHMMETPHH NapadoJIbl.
Crenennbple GYHKOIUU C HATYypPaTbHBIMA
mokasaTteiisiMi 2 1 3,uxX rpaduky U CBOMCTBA.
I'padpukn byskIMit: y = kx,

k
y=kx + b y=x, y = ax’

y=axy =J/x ,y=1Ix]

PaCIOJIOKECHUE Ha KOOp,HHHaTHOﬁ IIJIOCKOCTHU

rpadpukoB pyHKOUW BUga:y = kx, y = kx + b, y =§

y = ax?, y = ax’, X

y =Vx, y= |x‘ B 3aBHCHMOCTH OT 3HAYCHUM
K03((HUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJIpaTUIHYIO (QYHKIIHIO 1O
popmyite. [IpuBOANTH MPUMePHI KBaIPATUIHBIX
3aBHCUMOCTEH M3peasibHOM KU3HU, (PUBHUKH,
T€OMETPHH.

BpisgBaAATE U 0000maTe OCOOEHHOCTH rpaduka
KBaJIpaTUYHOM QYHKIMU y = ax’> + bx + c.
CTpouts ™ W300pakaTh CcXeMaTHYeCKH Trpaduku
KBaJpaTUIHBIX QYHKINH, 3aTaHHBIX (pOpMyIaMu BHUIa
y=ax’y = ax’> + ¢,y = a(x + p)?, y = ax*> + bx +
c.

AHAJIN3UPOBATH U MPUMEHSITH CBOHCTBA N3yYEeHHBIX
(byHKIIMH 17151 UX TTOCTPOCHUSI, B TOM YHCIIE C IIOMOIIBIO
1M (POBBIX PECypCOB
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YuciaoBble MocC1e10BATEIbHOCTH

154

IloHsiTHEe YMCIIOBON MOCIEN0BATEIBHOCTH.
3ananue OCJICIOBATEIBHOCTU  PEKYPPEHTHON
popmytoit nbopmysoi n-ro dieHa.
ApudmMerndeckasi 1 TeOMETPHUIECKasl IMPOTrPECCHU.
dopmynbl  n-ro  WieHa  apUPMETHYSCKOH U
T€OMETPUYECKON MPOrpeccuil, CyMMbl IEPBBIX N
4JICHOB.
HNzob6pakenne  uieHOB  apUPMETHUYSCKOH U
TeOMETPUYECKON  IpOorpeccuit TOYKaMH Ha
KOOPAWHATHOI MIOCKOCTU.

JIuHeNHBIN U DKCITOHEHIIMAJIbHBIA POCT.
CIOXHBIE MPOIIEHTHI

OcBauBaTh U NIPUMEHSITh UHICKCHbBIC
0003HauYCHUs, CTPOUTH PedYeBble BHICKA3bIBAHMS C
HCIIOJIB30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOU C
MHOHSTHEM I10CJICI0BATCIILHOCTH.

AHaIM3upoBaTh GOopMyIIy /1-TO YJIeHa
IOCJIEAOBATEIBHOCTH W PEKYPPEHTHYIO (GOPMYITY
M BBIYHCJIATH YWICHBIIIOCICIOBATCIILHOCTEH,
3aJaHHBIX 3TUMH (POpMyTIaMH.

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

Pacno3zuaBarhb apuPMETHICCKYIO u
T€OMETPHUYECKYIO  IIPOrpecCUU npu pa3HbBIX
criocob0ax 3adaHmusl.

PemiaTs 3ajadu ¢ WCIIOJIb3OBaHUEM (POpPMYIT 1n-TO
qiicHa apU(PMETUYECKONH W  T'eOMETPHUUCCKOM
OPOrPECCHl, CYMMBI TIEPBBIX 71 YJICHOB.
HN3o6paxkarsb YJICHBI MOCJIEA0BATECIBHOCTH
TOYKaMH Ha KOOPJAWHATHOM MIOCKOCTH.

PaccmaTpuBarh npuMepbl IpoUeccOB M SIBJEHUH U3
peallbHOMN >KHU3HU, WILIFOCTPUPYIOIIUE U3MEHEHUE B
apupMEeTHIECKOH MPOTrpecCuu, B TEOMETPHUYECCKOU
TIPOTPECCHUN; n3o0pakaTb  COOTBETCTBYIOIINE
3aBUCUMOCTH I'pa)UIeCKH.
Pemiate 3agaum, CBsSI3aHHBIE C  YHCIIOBBIMU
MOCJIeI0BATEILHOCTSIMU, B TOM 4YHCJIE 3aJadyd W3
peanbHON JKHM3HU C HCHOJIb30BaHUEM LH(POBBIX
TEXHOJIOTHHU (3JEKTPOHHBIX TaOIHIl, TPadUIECKOTO
KaJIbKYJISITOpa U T.II.).
Pemiares 3amaun Ha CJIOXKHBIE MPOLIEHTHI, B TOM
quciie  33aJadd U3 peanbHoil  mpakThkh  (C
HCIIOJIb30BAaHUEM KaJIBKYJIATOPA).

3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3BUTHS MaTeMaTHKH

IloBTOpE-HUE, 00001IE-HUE,
cucTeMaTH3aNus 3HaAHUi!

18 u

Yuciia u BbIYMCIeHHs (3aMIUCh, CPAaBHCHHE,
JIEHCTBUS C NEHCTBUTEIbHBIMH YHUCIIAMH, YUCIIOBAS
npsiMasi; MPOILIEHTHI, OTHOIICHUS, TPOIOPIINHU;
OKpyTJIEHHE, IPUOIIMKEHUE, OIICHKA; PeIlIeHue
TEeKCTOBBIX 3a71a4 apU(PMETHIECKHUM CIIOCOOOM)

OnepupoBaTthb NOHATUSIMU: MHOXECTBO,
MOJMHOXKECTBO, OIlepallid  HaJl  MHOXECTBaMU;
HCMO0JIb30BaTh rpadudeckoe pecTaBICHUE
MHOXXECTB Il OIMCAaHHUsl peajIbHBIX IIPOLIECCOB U
SIBJICHHUH, MPU PEIISHUHU 3aaad U3 JIPYTruX Y4YeOHBIX
PEeIMETOB.

AKTyaqu3upoBaTh TEPMHHOJOTHI0O H  OCHOBHBIE
neiicTBHs, CBSI3aHHBIE € YHCJIAMHU: HaTypaJIbHOE
YHCJIO, TIPOCTOC W COCTaBHOE 4YHCIIA, JCIIUMOCTh
HaTypaJbHBIX 4YHCEJI, MPU3HAKH JICJIMMOCTH, IIeJIoe
YHCII0, MOAYJb YHCIIa, OOBIKHOBEHHAsT W JCCSITUYHAS
IpoOH, CTaHIAPTHBIM BHI YHCIA, apUOMETHYCCKHI
KBaJIpaTHBIH KOPEHb.

BbInoJHATH llef/iCTBl/Iﬂ, CpaBHMBATh U yHopsiiouuBaTh
qucia, npeaACTaBJIATh YHMCJIa Ha KOOpIIHHaTHOﬁ HpﬂMOfI,
OKPYIJIATH YHCJId; BBINMOJHATH NMPUKHUAKY H OUECHKY
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pe3ybTaTa BEIYUCICHUMN.

Pemate  TekcTOoBBIE  3aJauM  apUPMETHUECKUM
crocobom.  Pemartnb NMpaKTHYeCKHe 3a/1a4u,
cojeprKaliie MPOIEHTHI, JOJIM, YacTH, BBIPAXKaroIInue
3aBUCUMOCTH: CKOPOCTb — BpEeMsI — pPacCTOSHHE,
eHa — KOJHWYECTBO — CTOMMOCTB, 00BEM paboThI
— BpeMsi — IIPOHU3BOAUTEIBHOCTH TPYy/a.
Pa30upaTh peanbHble )XKU3HEHHBIE CUTYyallUH,
¢dopmyaIupoBaTh UX Ha SI3BIKE MAaTEMAaTHKH,
HAXOJAHUTh PEIICHUE, IPUMEHSISI MaTeMaTHIeCKUN
anmnapar, HHTePNPEeTHPOBATh Pe3yJIbTaT

Auredpanyeckue BbIpa:keHus (IIpeoOpa3oBaHUe
anreOpanvecKuX BBIPAKCHUH, TOIyCTUMBIC
3HAYCHMUS)

OnepupoBaTh MNOHATHSIMHM: CTENEHb C  IIEIBIM
TokasaTeseM, apuMeTHISCKUN KBaJpaTHBIN KOPEHb,
MHOTOWJICH, alredpandecKkasl IpoOb, TOXKIECTBO.

BbINOJIHATL  OCHOBHBIE  JEHCTBHS:  BBIIOJHATH
pacuétel mo ¢dopmynam, OpeoOpa3oBBIBATh IEIbIC,
IpoOHO-palMOHATBHBIE BBIPAKEHUSI U BBIPAXKEHUS C
KOPHSIMH, PEaJIN30BBIBAaTh PAa3JIOKEHHE MHOTOUICHA
Ha MHOXHTEIH, B TOM YHCJIE C HCIOJb30BaHHEM
(GopMyn pazHOCTH KBagpaTOB U KBaJpaTa CyMMBI U
pa3HOCTH;  HAaXOAWUTh  JOIYCTUMBIC  3HAYCHUS
TIEPEMEHHBIX hiisE APOOHO-PAITMOHAIBHBIX
BBIPAKEHUM, KOPHEH.

MopeaupoBaTh ¢ ITOMOIIBI0 (GOPMYJI peasbHbIC
MPOIECCHI U SIBJICHUS

@DyHKuuH (IOCTPOCHHUE, CBOMCTBA N3YUYCHHBIX
(pysKUHiT; TpadUUecKkoe pelIeHue YpaBHEHUN U UX
CHUCTEM)

OnepupoBath NOHATHAMM: (GYHKIU, Tpaduk
pysKIIIH, HYJHA ¢yHKIIHUHA, NPOMEXYTKHA
3HAKOIIOCTOSIHCTBA, HPOMEXXYTKH  BO3pacTaHWsI,
yOBIBaHUsI, HAUOOJIBIIICE U HAaUMEHbIIIee 3HAYCHHUSI
GyHKIUU.

AHaJM3UpoOBaTh, CPaBHUBATh, O00CY:KJAaTh CBOWCTBa
(yHKIMHA, CTPOUTH UX TpaQUKH.

OnepupoBaTthb MOHSITUAMMU: psiMast
MIPONOPIIUOHATBFHOCTB, oOpatHast
MPONOPLHUOHAILHOCTD, JIMHEeMHas byHsxnms,

KBagpaTudHas GyHKIWs, napadoiia, TuIepooa.
Hcnouab30BaTh rpapuMKM 17151 ONIPEAeICHUsI CBOMCTB,
MPOIECCOB U 3aBUCUMOCTEMN, JJIs PElIeHUs 3aaad U3
IpYTuX y4eOHBIX NPEIMETOB W PEalTbHOH >KU3HU,
MOAeJTHPOBATHL C TOMOIIBIO TpaUKOB peasbHEBIE
IMMPOLIECChI U ABJICHUS.

Beipaxats popMyJ1aMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMHA

ACCh IIPCACTaBJICHBI 3JICMCHTBI COACPIXKaHUA KypcCa, M3ydaBHOIMECCA B O—& KJlaccax HU TpEC FOININUEC IMOBTOPCHHUsA, OOOOIICHMUA M CHUCTCMAaTH3allhuU. alaTbCsa KOTOM
13 s 5—8 0 , 0600 O6
MaTrepualy MOXXHO B BU/I€ aKII€HTA Ha 3aBC€PpLIAIOLIEM dTall€ U3YUCHUS Kypca 9 kJ1acca uiu pacnpeaciasaTb o COOTBETCTBYIOIIIUM TEMATUYCCKUM pazaeiiaM, U3dydacMbIM B

TEeYeHHEe y4yeOHOro roja.
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IIpu paspaborke pabodeld HporpaMMbl B TEMAaTHYECKOM IUIAHHPOBAHHUM JOJDKHBI OBITH YYTCHBI
BO3MOYKHOCTH HCITOJIL30BaHHUS JJIEKTPOHHBIX (IIM(PPOBBIX) 00Pa30BaATEIIBLHBIX PECYPCOB, SIBIISIOIIAXCS
Y4EeOHO-METOJNUYECKUMH MaTepruaiamMu (MyJbTUMEIUWHBIC NPOrpaMMbl, 3JICKTPOHHBIC YYEOHUKH U
3alaYHHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTYalbHBIC JIAOOPATOPHHU, UTPOBBIC MPOTPaMMBbI, KOJICKIIUH
muGpOBEIX 00pa30BAaTEIBHBIX PECYPCOB), UCMHOJIB3YEMBIMU IJIsi OOyYEeHHs] W BOCTHUTAHHUS Pa3IUIHBIX
rpYNIl MOJb30BaTeNIel, NPEACTaBJICHHBIMH B JJIEKTPOHHOM (UH(POBOM) BHAEC U peaJU3yIOIIUMHU
nuaaktndeckue Bo3moxkHocTH WKT, comepskaHMe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00
obOpa3oBaHUH.
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INEPEYEHb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX I10 KJIACCAM ITPOBEPSIEMbIX
TPEBOBAHUI K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHON
NPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA U DJIEMEHTOB COIEPKAHUSA

I10 MATEMATHUKE

B denepansHBIX 1 perHOHANBHBIX MPOIEAYPax OIEHKH KadecTBa 00pa30BaHus UCIIONB3YETCs IepedeHb
(xogudukaTop) pacnpeaerIeHHBIX MO KiaccaM MPOBEpsAEMBIX TPeOOBaHUHN K pe3ybTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO O0IIIEro 00pa30BaHus M 3JIEMEHTOB COAEPKAHMS M0 MaTEMATHKeE.

7 KJIACC IIpoeepsiemble mpeb08aHUA K Pe3y1bmamam 0cé0eHUL OCHOBHOIU 00pa3oeamenvHoil

npozpammut
Koa nposepsiemoro IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOCHHS OCHOBHOM 00pa3oBaTenbHON
pe3ynbTaTa MIpOrpaMMBbI OCHOBHOTO 00IIIero 00pa3oBaHMs
1 Hucna v BEIYUCICHUS
BoimonsATs, coyeras YCTHBIE u MUCbMEHHbBIE IIPUEMBI,
1.1 apudMeTHYECKHE NIEHCTBUS C PALIMOHANEHBIMHU YUCIIAMA
HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPaKEHUH, IPUMEHATH pa3HOOOpa3HbIe CIOCOOBI 1
1.2 MPUEMbI BBIYHCIICHUS 3HAYCHUH TPOOHBIX BBIPAXKEHHM, COePKAIINX OOBIKHOBEHHBIE U
JIECSITHYHBIC ApOOH
[lepexomuTh OT OAHOM POPMBI 3aITUCH YUCEI K APYToi (TIpeoOpa3oBhIBATh IECATHIHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JIECATHIHYIO TPOOb)
1.4 CpaBHUBATH U yIOPSIOUYNBAThH palliOHATIBHBIE YHCIIA
1.5 OKpyTIsTh YHclia
BBINONHATE NPUKKUIKY U OLEHKY pe3yJIbTaTa BHIYUCICHUH, OLCHKY 3HAUCHUN YHCIIOBBIX
1.6 BBIPAKECHHUN. BBINIOJIHATE NeHCTBUS
CO CTETICHSIMH C HATYPaJbHBIMHU MIOKA3aTEeISIMH
1.7 [TpuMeHsTh TPU3HAKH JETUMOCTH, PA3I0KEHNE HA MHOXHTEIN HATypPAITbHBIX YHCEI
Pemrate npakTHKO-OpUEHTHPOBAHHBIE 337a4H, CBSI3aHHbIE C OTHOILICHHEM BEJTUYMH,
18 NPONOPLUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YIIbTAThI
' peleHns 3a1a4 ¢ y4eTOM OTpaHUYeHH, CBSI3aHHBIX CO CBOWCTBAMH PacCMaTPHBAEMbIX
00BEKTOB
2 Anrebpandeckrie BRIpaXKeHHS
Hcnonp3oBaTh anredpandeckyro TEPMUHOIOTHUIO U CUMBOJIMKY, IPUMEHSTD €€ B
2.1 npolecce OCBOSHHUs y4eOHOTro Marepuaa
29 Haxonuth 3HAYCHUSI OYKBEHHBIX BBIDOKEHWH  TPH  33JaHHBIX
' 3HAYCHUSIX TIEPEMEHHBIX
)3 BrimonssaTe npeoOpa3oBaHus IEIOro BHIPaKEHUS B MHOTOWICH IPUBEACHUEM ITOI00HBIX
' CJIaraeMbIX, PACKPBITHEM CKOOOK
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BrinonsaTs YMHOXCHHUEC OJHOYJICHA HAa MHOT'OYJICH U MHOI'O4JICHAa HAa MHOT'OWICH,

24
NPUMEHSTH (OPMYIIBI KBaJpaTa CyMMBI M KBaapaTa pasHOCTH
Ocy1ecTBIATh Pa3iokeHNEe MHOTOUJICHOB HA MHOKUTENH C IIOMOIIBIO BEIHECEHHUS 3a
2.5 CKOOKH 00ILET0 MHOXKHTEINS, TPYNIUPOBKU CIaracMbIX,
NpUMeHEHUs POPMyYJT COKPAIIEHHOTO YMHOKECHUS
26 [IpumensTH IpeoOpa3oBaHNsi MHOTOWICHOB AJISl PEIICHHS Pa3IMYHbIX 33734 U3
' MaTeMaTHKH, CMEXHBIX IPEMETOB, U3 PEAIbHOM NMPaKTHKU
27 Hcmonp30BaTh CBOKCTBA CTENIEHEH ¢ HATYPaTBbHBIMU TIOKA3aTEISAMH IS TPE00pa3oBaHU
' BBIPAKEHMIA
3
YpaBHEHHUs U HEPABEHCTBA
Pewiate nuHeiiHbIE ypaBHEHUSI C OAHOW IEPEMEHHOM, TPUMEHSIS IIPABHUIIA IIEPEXOAA OT
3.1 HUCXOIHOTO YPaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBEpATH, ABISAETCS JIH 9YUCI0 KOPHEM
ypaBHEHUS
32 IIpumensTs rpaduueckue METOIBI pH peleHnn JMHEWHBIX
YPaBHEHUH U UX CUCTEM
33 [Monbupats IpUMeEpHI Map YHCEN, SBISIOMINXCS PEUICHUEM JTHHEHHOTO YPaBHEHHUS C
' JIByMsI IEpPEMEHHBIMU
3.4 CTpouTh B KOOPJMHATHOH IIIOCKOCTH I'padUK JTUHEHHOTO YPaBHEHHS C IByMS
' MIEPEMEHHBIMU; TTOJIB3YSICh TPAPUKOM, IPUBOIUTH MTPUMEPHI PELICHUS] YPaBHEHHS
35 Pemmats cucTeMsl IByX JTMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIe
' rpaduuecKku
CocCTaBIIATE U pelIaTh JIMHEHHOE YpaBHEHNE WIIM CUCTEMY JIMHEMHBIX YpPaBHEHUI 11O
3.6 YCIIOBHIO 331a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H
MOJTyYEHHBIN pe3ynbTaT
4
Koopaunats! u rpadmkn. @yHKIIMN
M3o0paxath Ha KOOPAUHATHOW MPSMOHN TOYKH, COOTBETCTBYIOITHE 33 JaHHBIM
4.1 KOOpAWHATAM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3aFCHIBATh YHUCIIOBBIE IPOMEKYTKH Ha
anreOpanvdecKoM sI3bIKe
4.2 OTMmeuaTs B KOOPIMHATHOM IJIOCKOCTH TOYKH T10 33/laHHBIM KOOpAMHATAM
43 Crpouts rpaduku THHEHHBIX QyHKIUA. CTpouTh rpaduk GyHKIUH y = |X|
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OnuceIBaTh ¢ ITOMOUIbIO (1)}’HKI.IPII>1 HN3BECTHBIC 3aBUCUMOCTHU MEXY BEINYNHAMMU:
CKOpPOCTh, BpEMs, paCCTOAHUC, ICHY, KOJIMYCCTBO, CTOUMOCTD, IIPOU3BOAUTCIIBHOCTD,

4.4
BpeMs1, 00beM paboThI
4.5 HaxonuTs 3Ha4eHne QyHKIMM 1O 3HAYCHUIO €€ apryMeHTa
ITornMats rpaduaeckuii crmocod MpeacTaBIIeHNs U aHAIH3a HHGOPMAIIUH, U3BIICKATh U
46 WHTEPIPETHPOBATH MH(POPMALIHIO
’ 13 TpaUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEN
5 BeposTHOCTE U cTaTHCTHKA
Uwurate nHGOpPMAIIHIO, TPEICTABICHHYIO B TA0INIIAX, HA TUarpaMMax, IIPEACTaBIsTh
51 JAaHHBIE B BUJIE TaOJUII, CTPOUTH JHArPAMMBI
' (cTonbukoBeIe (CTONOYATHIE) M KPYTOBBIE) TI0 MAaCCHBaM 3HAYCHHUN
OnuceiBaTh M UHTEPIIPETUPOBATH PEATIbHBIE YUCIIOBbIE JaHHBIE, IPE/ICTABICHHBIE B
5.2 TabNMIax, Ha JuarpaMmax, rpagukax
Ucmnons3oBaTh  mis OTIMCaHUs JTAHHBIX CTaTHCTUYECKIE
53 XapaKTepUCTUKU: cpellHee apuMeTHIecKoe, Melnana, HauboJIbIIee 1 HAanMEHbIIIee
) 3Ha4YEHHs, pa3Max
HmeTh nipesicTaBlieHrE O CITy4aHOW U3MEHYMBOCTH Ha MTpUMeEpPax LeH, GU3NIECKUX
54 BEJIMYNH, aHTPOIIOMETPUUECKUX TAHHBIX, UMETH MIPEICTaBICHNE O CTATUCTUYECKOM
) YCTOMYUBOCTH
6 I'eomerpus
PacrnozHaBath u3y4eHHbIC TEOMETPUYECKUE (PUTYPBI, ONIPEEIATh UX B3aUMHOE
pacrionoxenune, n300paxxaTh TeOMETPUIECKUE (PUTYPBI, BBITOTHATE YEPTEKH 1O
YCJIOBUIO 3aJ1aun. U3MepATh TMHENWHbIE U YTJIOBbIE BEJIMUMHBI. Peliath 3a1auu Ha
6.1 BBIUMCIIEHHE JJTUH OTPE3KOB U BEIMYMH YTIIOB
Henats rpy0yIo OIIeHKY JTMHEHHBIX U YTIIOBBIX BEJIMUMH MPEAMETOB B pEAIbHOM KU3HHU,
62 pa3MepoB MPUPOTHBIX 00BEKTOB. Paznmuyars
' pasMepsl 3TUX 00BEKTOB IO MOPSIKY BETMUHUHBI
6.3 CTpouTh 4epPTEekKHU K TEOMETPUIECKHAM 3a]a9aM
[Tomp30BaThCS PU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOIB30BATh MPU3HAKHU U
6.4 CBOIICTBa paBHOOEIPEHHBIX TPEYTOJBHUKOB MPU PEIICHNH 3a7a4
IIpoBoauts JIOTUYECKHE paccyxIeHus c UCIIOJIb30BaHUEM
6.5

TCOMCTPHUICCKUX TCOPEM
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6.6

ITonp30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB, CBOMCTBOM
MeMaHbl, TPOBEIEHHOMN K THIIOTEHY3€ MPSIMOYTOJIIEHOTO TPEYTOJIbHIKA, B PEIICHIH
TEOMETPUUYECCKUX 3a7a4

6.7

OnpenensTh napauIeIbHOCTh MPSIMBIX C TIOMOILBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. OnpeaensaTs NapalieIbHOCTh IPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUMN OT
TOYEK OJHOM IPAMOM A0 TOYEK APYroi npsaMoun

6.8

Pemats 3amaun Ha KieTyaToit Oymare

6.9

HpOBOHI/ITL BBIYHMCJICHUS U HAXOAUTh YHUCJIOBBIC U 6yKBCHHI>Ie 3HA4YCHUs YIJIOB B
TEOMETPUICCKUX 3aJadax ¢ UCIIOJIb30BAHNEM CYMMEI YIJIOB TPEYT'OJbHUKOB U
MHOTI'OYTOJIbHUKOB, CBOKCTB YIJoB, O6pa3OBaHHBIX IIpH NMEPECCUYCHUN ABYX
napauI€IbHBIX IIPAMBIX CCKYHIGIZ. Pematp MMPaKTUYICCKUE 3aJa4U Ha HAXO0XKACHUE YTIIOB

6.10

Bragets moHATHEM TE€OMETPHYECKOTO MECTA TOYEK. YMETh OMPEAENATh OUCCEKTPHCY
yTJia ¥ CepEeaTUHHBIN TePIICHINKYIIAP K OTPE3Ky KaK TeOMETPHIECKHE MeCTa TOUEeK

6.11

DopMynHpOBaTh ONPEAECICHUS OKPYKHOCTH U KPYra, XOp/Ibl U TUaMETpa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. ¥ METh IIPUMEHATH 3TH CBOMCTBA MPU PEUIEHUH 3a1a4

6.12

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTH €€
nentp. [lonp3oBaThest pakTamMu 0 TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTrOJbHUKA
NePeceKaroTCsl B OAHOM TOUKE, U O TOM, YTO CEPEANHHbIE MEPIICHIUKYIISIPHI K CTOPOHAM

TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHON TOUKE

6.13

Bnaners moHATHEM KacaTENbHOU K OKPYKHOCTH, MOJIb30BAaTHCS TEOPEMOM O
NEePIEHIUKYISIPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOT0 K TOUKE KaCaHUs

6.14

ITonw30BaThCs HpOCTGﬁIHHMPI r€eOMCTPUUCCKUMH HEPABCHCTBAMU, IOHUMATh UX
HpaKTH‘IeCKHﬁ CMBICJI

6.15

HpOBOIII/ITB OCHOBHBIC T€COMCTPUUICCKHEC IMTOCTPOCHHMA C TIOMOIIBIO HUPKYJIA U JIMHEVKHU

IIpoeepsaemvie 3nremeHmvbt codepircaHus

Kon IIpoBepsieMblii 3IEMEHT COAECPHKAHUS
1 Yucna ¥ BLIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U ICCATUYHEIE, TIEPEX0]] OT OJJHON (hOPMBI 3aITUCH IPOOEi K IPpyroi.
1 [TonsiTHE pallMOHATIBLHOTO YKCIIA, 3aIIUCh, CPABHEHUE, YIIOPSIA0YMBAHUE PALIMOHAIBHBIX YUCEI
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Apudmernueckue IeHCTBHUS ¢ pallMOHAILHBIMU YHCIaMHK. PerlieHre 3a1a4d U3 pealbHOR

1.2 MIPaKTUKH Ha YacCTH, Ha IPOOH
13 CreneHb ¢ HaTypalbHBIM IIOKA3aTeNIeM: ONpeesIeHNe, IPeoOpa30BaHue BEIPAKEHUH Ha OCHOBE
' OTIpENeNICHHS, 3aII1Ch OOJIBIINX YHCE
[IponeHTH!, 3anKCh NPOLICHTOB B BUAE APOOH U IpOoOU B BUJE IPOLIEHTOB.
1.4 Tpu ocHOBHBIE 3a7]a4l Ha MPOLIEHTHI, PEIICHNE 33a4 U3 peanbHON NPaKTUKU
[Ipumenenne mnpHU3HAKOB JENMMOCTH,  pa3loXKeHHe  Ha MHOKHUTENN
1.5 HATypaJIbHBIX YUCEI
Peanbuble 3aBHCHMOCTH, B TOM qHcIe psMast u oOpatHast
1.6 MIPOMOPIIUOHATBHOCTH
2 Anrebpanyeckue BbIpaKEHHUS
IIepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C [IEPEMEHHOM. J[onlycTUMBIE 3HaYEHUS
2.1 [IEPEMEHHBIX
[IpencraBienue 3aBUCUMOCTH MEXKIY BeTMUMHAMU B BUE (opMyIbl. Beraucienus mo
2.2 bopmynam
2.3 [IpeoOpazoBanue OYKBEHHBIX BBIPDQXKCHHUM,  TOXKIECTBEHHO PABHBIC BBIPAXKECHUS
2.4 CBOIicTBa CTEIICHU C HATYypAIbHBIM MTOKa3aTelIeM
OpHouneHs! ¥ MHOTowIeHsl. CTeneHb MHOrowIeHa. Cllo)keHne, BRIYUTaHUue, YMHOXKEHHE
2.5 MHOTOYJIEHOB
@DopMyIIBl COKpPAIIEHHOTO YMHOXKEHHS: KBaIpaT CyMMBI M KBajpat pazHoctu. @opmyna
2.6 Pa3HOCTH KBaJpaToB. Pa3no)keHne MHOrOWIEHOB HA MHOXKUTEIH
3 YpaBHeHHA
VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBHUiia MpeoOpa3oBaHysl ypaBHEHHUS, PABHOCHIBLHOCTD
3.1 YpaBHEHUI
JIuneliHoe ypaBHEHUE C OJHOM MEPEMEHHOM, YNCIO KOPHEN TMHEHHOTO YpaBHEHUS, PELLICHUE
32 JINHEUHBIX YpaBHEHUI
CocTraBnenue ypaBHEHUH 0 YCIOBHUIO 33/1a4d. Pelrenne TeKCTOBBIX 33a4 C ITIOMOIIBIO
33 ypaBHEHUI
34 JluneliHOe ypaBHEHHE C IBYMSI IEPEMEHHBIMH U ero Tpaduk
Cucrema IByX TMHEHHBIX YPaBHEHUH C IByMs IEpeMeHHbIME. Perienne cucreM ypaBHEHHH
35 Croco00M MOACTaHOBKH. [IprMepsI pemeHus TEKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO CUCTEM YpaBHEHUI
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Koopaunate! u rpaduku. OyHKIIHH

4.1 Koopaunnara Touku Ha npsiMoit
UuncnoBsle MpOMEXYTKH. PaccTosiHue MEX Iy ABYMsI TOUKaMH KOOPIUHATHON MPSIMOMN
4.2
43 [IpsmoyronpHas cuctema KoopauHaTt, ocu Ox u Oy. Abcnrcca u OpHATA TOYKH HA
' KOOPAWHATHOU ITOCKOCTH
[Ipumepsr rpadukoB, 3agaHHBIX Gopmyiaamu. UTeHne rpadKoB peaJbHBIX 3aBHCUMOCTEN
4.4
4.5 [onsrue ¢pynxmun. ['paduk ¢pyaxmum. CoiicTBa GpyHKIHI
4.6 Jluneitnas dynakmus, ee rpaduk. ['paduk Pyaknmm y = x|
I'padmyeckoe pemienne TMHEHHBIX YPaBHEHUH M CUCTEM JTMHEWHBIX ypaBHEHUHA
4.7
5 BeposTHOCTE U cTaTUCTHKA
[IpencraBienue qaHHBIX B BUAE TaOIHII, JUarpaMm, Tpa@uKoB. 3aloIHEHHE Ta0IUI], YTEHHE U
MOCTPOCHUE TUarpaMM (CTOJOMKOBBIX (CTOIO0YATHIX) M KPYTOBBIX). UTeHHE rpaMKOB peatbHbIX
nporeccoB. M3Bnedenne napopManny U3 AuarpamMm U TabIHIL, UCTIONb30BAHUE U
5.1 UHTEPIPETALMS TaHHBIX
OnwucarenbHas CTaTUCTHAKA: CpellHee apuPMETHIECKOE, MeIaHa, pa3Max, HanboubIee 1
5o HauMeHbIllee 3HaYeHUsT Habopa YHCIIOBBIX JaHHBIX. [[puMepsl cirydaitHONH N3MEHINBOCTH
CrnyyaitHbIi SKCIIEpPUMEHT (OIIBIT) U CIydaiiHoe coObITHE. BeposTHOCTh U yacToTa. Pob
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B IPUPO/IE U B 001IecTBe. MOHEeTa U
513 UrpalibHasi KOCTb B TEOPUH BEPOSITHOCTEH
I'pad, Bepuinna, pedpo. Crenens BepuiuHbl. Yucio pedep u cymMMmapHas CTeleHb BEPIIIHH.
[pencrasnenue o cesaznocTu rpada. Llenu u nukiel. [lytu B rpadax. O6xon rpada (ditiepos
54 nyTs). [Ipeacrasnenue 06
OpUEHTHPOBaHHOM rpade. Perrenne 3a1a4 ¢ momMoniso rpados
6 I'eomerpus
Havansusie monarus reomerpun. Touka, mpsMasi, OTPe30K, JIyd. YTos. Buasl yrios.
6.1 BeprukanbHble U CMEXHBIE YIUIBL. bruccekTpurca yria. JlomaHasi, MHOrOYTIOJIbHUK.

[TapamienbHOCTh U IEPIEHAUKYJISIPHOCTD NPSMBIX
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Cummerpuunsle Gurypsl. OCHOBHBIE CBOICTBA OCEBOM cUMMETpHH. [IprMepsl cuMMeTpin B
6.2 OKPYKaIoIIeM MHUPE
OCHOBHBIE TIOCTPOEHUS C IOMOIIBIO IIUPKYJIS U JIMHEHKU. TpeyroabHK.
6.3 BricoTa, Menuana, OMccekTpuca, UX CBOWCTBA
6.4 PaBHOOCTpEHHABII u PaBHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO
' TPEyroJbHUKa
CBoiicTBa U NIpU3HAKU PAaBHOOEIPEHHOTO TPEYrojabHUKA. [IpH3HaKy paBeHCTBA TPEYTONbHUKOB
6.5
CoiicTBa u MPU3HAKU napaienbHbIX MPSIMBIX. CymmMma yIIJIOB
6.6 TpeyrojbHUKa. BHenIHue yriasl TpeyroJsHUKa
[IpsmoyronpHBIi TpeyronpHUK. CBOMCTBO MeANAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEJICHHOM K TUIOoTeHy3€e. [Ipu3Haku paBeHCTBA MPAMOYTOIBHBIX TPEYTOJILHUKOB.
6.7 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°
HepaBenctBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHO1],
6.3 Teopema o OOJbIIEeM yriie H OOJIbIIel CTOpOHE TpeyroybHUKA. [IeprneHauKyIsIp 1 HAaKIOHHAS
I'eomerpuyeckoe mMecto Touek. buccekTpuca yrna u cepeAMHHBIN NEPIEHANKYIISAP K OTPE3KY KakK
6.9 TFEOMETPHUYECKUE MECTA TOUEK
OKpyXHOCTb U KpyT, XOpJia U JUaMeTp, X CBOicTBa. B3anMHoe pacrnonoxeHne oKpy>KHOCTH U
npsimoit. KacarenpHast 1 cexyias K OKpy>KHOCTH
6.10
OKpy>XHOCTb, BIMCaHHAs B yroil. BrnivcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA
6.11

8 KJIACC IIpoeepsiembie mpe608aHUA K pe3yabmamam 0cé0eHUS OCHOBHOIL 00pa306amenvHoil

npozpammut
Kox nposepsiemoro ITpoBepsiemMble IpeIMETHBIE PE3yIbTaThl OCBOCHHUSI OCHOBHOI 00pa3oBaTebHON
pesynbTaTa IIPOrpaMMbl OCHOBHOT'O 00IIIEero oOpa3oBaHus

Yuciia ¥ BEIYHCICHUS

Hcnone30BaTh HaYaJIbHBIE TPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YUCEN TS
CpaBHEHMS, OKPYTJICHUS ¥ BEIYUCICHHUN, H300paskaTh ACUCTBUTENbHBIC YUCIIA TOUKAMHU
Ha KOOPJIMHATHOM NMpsAMOH
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[IpumensaTh OHATHE aprU(hMETHIECKOTO KBaAPATHOTO KOPHS, HAXOIUTH KBaIpaTHBIE
KOPHH, UCTIONB3YSI TPH HEOOXOJUMOCTH KATLKYIISITOP, BBITOIHSTH PE0Opa30BaHUs
BBIPKECHUI, COIEPKAINX KBaIpaTHbIe KOPHU, UCIIOIB3Ys CBOMCTBA KOpHEH

1.2
13 Hcnonp30BaTh 3amucy OONBLIMX U MaJIbIX YHCEN C IIOMOIIBIO AECATHUHBIX APOOEH 1
' crerneHel yncna 10
2 Anrebpandeckre BeIPaKCHUS
[TpuMeHSTh MOHATHE CTENEHH C LEJIBIM MTOKa3aTeNIeM, BBITOIHATH MPeoOpa3oBaHms
51 BBIpaXXEHHH, COJiepKallliX CTEMEHHU C IIeJIbIM MToKa3aTeleM
BBIMONHATE TOXKAECTBEHHBIE MPEOOPA30BaHUS PAIMOHATBHBIX BRIPAYKEHUI HA OCHOBE
5 IpaBWII ACUCTBUH HaJl MHOTOWICHAMH U anreOpandeckuMu IpoOsiMu
23
PackiagsIiBaTh KBafpaTHBIN TPEXWIEH HA MHOXKUTEIH
ITpumensaTs mpeoOpa3oBaHys BEIPAXKSHHUN IS PEIICHNS PA3INIHBIX 3a/1a4 U3
MaTEMaTHKH, CMEXKHBIX IIPEMETOB, U3 PEAIbHOM NMPaKTHKU
24
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemars nuHeliHbIe, KBaJpaTHbIE YPaBHEHNS U palliOHAIbHBIE YPAaBHEHUS, CBOAIINECS K
HUM, CHCTEMBI IBYX YPaBHEHUH C IByMsI TEPEMEHHBIMU
3.1
IIpoBOINTE MpOCTENIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPABHEHHI, B TOM YHUCJIE C
MPUMEHEHUEM IrpaprUecKuX MpeICTaBIeHNH (yCTaHABINBATh, UMEET JIM YPAaBHEHUE HITH
3.2 CHCTEMa ypaBHEHHI peIIeHus], €CITH UMEET, TO CKOJIBKO, U IIpoYee)
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[lepexoauTs OT cI10BECHOM (HOPMYITHPOBKHU 334a4H K €€ anreOpandeckoil Moaenu ¢

33 MIOMOIIBIO COCTABJICHUS YPABHEHHUS JTH CUCTEMBI yPaBHEHU, HUHTEPIIPETUPOBATh B
COOTBETCTBHH C KOHTEKCTOM 33a4H MOJYYCHHBIN pe3yabTaT
[IpuMeHsTH CBONWCTBA YMCIOBBIX HEPABEHCTB AJIsI CPABHEHUS, OLIEHKH, PELIaTh
34 JIMHEHHbBIC HEPABEHCTBA C OTHOW IIEPEMEHHOM U UX CHCTEMBbI, 1aBaTh IPa)uIecKyro
WIITIOCTPALIMIO MHOJKECTBA PELICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB
4
DyHKIIUU
[ToHumath 1 UCTIONTB30BaTh HYHKIIMOHATIBHBIE IOHSATHA U SI3bIK (TEPMUHBI,
4.1 CHUMBOJIMYECKHE 0003HAUEHMST), ONPEACIISITh 3HauUeHHe (PYHKLIUH [0 3HAUCHUIO
apryMeHTa, ONpeeNiTh CBOHCTBA (PYHKIUH 110 €€ TpaduKy
o k 2 3
Crpouts rpadviku deMeHTapHbIX GyHKIMHA BUa: y = =,y =X, y =X, y = [x|,
X
OTIMCHIBATh CBOMCTBA YHCIIOBOW (DYHKIIHH TIO €€ TpaduKy
4.2
5
BeposTHOCTB U cTaTUCTUKA
51 W3Bnekats 1 mpeoOpa3oBEIBaTh HHGOPMAITHIO, PEACTABICHAYIO B BUIE TaOIHII,
' JIuarpamm, rpauKoB, IPEJCTABISTh JaHHBIE B BUE TaOIML, TuarpaMmm, rpauKoB
50 OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKUX MTOKA3aTeNel: CpeTHIX 3HAUYCHUH U
' Mep paccenBaHUsl (pa3Max, TUCTIEPCHS U CTAaHJAPTHOE OTKIIOHEHHE)
53 HaxomuTh 4acTOTHI YMCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCJIE TIO
' pe3ynbTaTaM U3MEepeHHi U HaOJIoAeHUH
HaxomuTh BEpOsSTHOCTH CIIy4alfHBIX COOBITHIA B OIBITaX, 3HAsI BEPOSITHOCTH
54 JJIEMEHTaPHBIX COOBITHH, B TOM YHUCIIE B ONBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH
55 Hcnonp3oBaTh rpaduuecKkue MOJENH: IEPEeBO CIIyYaHOT0 SKCIEPUMEHTA, IUarpaMMBbl
’ Diinepa, YncIIoBast mpsiMast
OnepupoBathk MOHITUAMHI: MHOXECTBO, IOAMHOKECTBO; BBIIOJIHATh ONIEpaliy HAJ
5.6 MHOXXECTBaMH: 00BEANHECHHE, TTIEPECCUCHHE, JOIIOTHCHHE; TIEPEIUCIIATD DJICMEHTHI

MHOXCCTB, IPUMECHATDH CBOMCTBA MHOKECTB
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5.7

Hcmonp3o0BaTh rpaduyueckoe MpeIcTaBIeHne MHOXKECTB U CBSI3EH MEXy HUMH IS
OTIMCaHUS TPOIIECCOB U ABJICHUI, B TOM YHCIIE IPU PEICHNH 3a7a4 U3 APYTUX yueOHBIX
MIPEIMETOB U KypCOB

T'eomerpus

6.1

Pacno3naBath OCHOBHBIEC BHIBI YETBIPEXYTOJIbHUKOB, UX 3JIEMCHTHI, IIOJIB30BaATHCA UX
CBOMCTBaAMH IIpU pCIICHUN TCOMCTPUICCKUX

3aga4

6.2

[IpuMeHsTh CBOMCTBA TOYKM NIEpEeCceYeHNs] MeIUaH TPEYTOJIbHIKA

(TIeHTpa Mace) B pemeHruH 3a1ad

6.3

Bragets nonsitueM cpeHel TMHUN TPEYTOJbHUKA U Tpalelru, IPUMEHSTh X CBOICTBA
IIpHU peLIeHUH reoMeTpuueckux 3anad. [lons3zoBaTecs TeopeMoit daneca u Teopemoii o
NPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHITh UX AJIS PEIICHHS MPAKTHUECKUX 3a/1a4

6.4

IIpumensTe IIPU3HAKU noJo0us TPEYTOJILHUKOB B peuieHun

TCOMETPUICCKUX 3aa4d

6.5

[MTonn3oBathest Teopemoii [Tudaropa ans peleHus TeOMeTPUIECKUX U IPAKTHYECKHX
3agad. CTpOUTh MaTeMaTHUECKYIO MOJIENb B IPAKTUYECKHUX 337a4aX, CAMOCTOATEIBHO
JIeNaTh 4YepTeK U HaXOJUTh COOTBETCTBYIOIIUE JITMHBI

6.6

Brnaners noHATHSME CHHYCa, KOCHHYCa U TAHI'€HCA OCTPOI'0 yria MpsSMOYIOJIEHOIO
TpeyroiabHuKa. I101b30BaThCs 3TUMH NOHATHAMU ISl PELLCHUS IPAKTHYECKUX 3a/1a4

6.7

BbraucisaTh (pa3indHbBIMEU CIIOCOOAMHM) TUIOIIA L TPEYTOJIbHHUKA U TIIOIIA U
MHOTOYTOJIBHBIX (QUTYP (TTOJIB3YSCh, I/Ie HEOOXOAMMO, KAIbKYIATOpOM). [IpruMeHsTh
MOJIYYCHHBIE YMEHHSI B IPAKTHUECKUX 33/1a9ax

6.8

BitageTs NOHSATUAMY BIMCAHHOTO U LIEHTPAIBHOIO YTJIa, UCIIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yTJaX, yIjlax Mexay XopAaMHu (CEeKYLTMMH) U YIiie MeXIy KacaTellbHOW 1
XOPJIOM NPpYU PEILIEHUN T€OMETPUUECKUX 33]1a4

6.9

B.Ha,lleTI) TIOHATHUEM OIMMCAHHOI'O YECTBIPEXYT'OJIbHUKA, IIPUMCHATH CBOMCTBA OIMMCAHHOT'O
YCTBIPCXYT'OJIbHUKA ITPU PCHICHUU 3a1aY

6.10

HpI/IMeHHTB HOJIyT-IeHHBIe 3HAHUA Ha HpaKTI/IKe — CTpOI/ITI) MATEMATUYCCKUEC MOACIIN IJIs1
3a/1a4 peallbHOM XKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BEIYMCIICHUS C TIPUMEHEHUEM
o100us

U TPUTOHOMETPUH (NIOJIB3YSCH, T'JIe HEOOX0AUMO, KAIBKYISTOPOM)
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IIpoesepsiemuble 31emeHMbL COOEPHCAHUS

Kon [IpoBepsemblil 35IEMEHT CoJiepKaHUS
1
Uucna v BEIYHUCICHUSA
KBanpatHaerit kopeHb u3 uncia. [lonarre 00 nppannoHaTbHOM Yuciie. JlecITHIHbIe
1.1 MIPUOIIMKEHUS HPPANHOHATBHBIX YHCETT
CoiicTBa apr(METHUECKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K TPeoO0pa30BaHUI0
- YHCJIOBBIX BBIPAKEHUI U BBIYUCICHUSIM.
' JleficTBUTENbHBIC YNCA
1.3 CrereHsb ¢ IeIpIM IToKa3aTesieM U ee cBoicTBa. CTaHmapTHAs 3alliCh YUCIIa
2 Anrebpanyeckue BbIpaKEHUS
21 Ksanmpatsseiii  TpexuiieH, pasioXKeHue  KBaJApaTHOTO  TpexXwieHa Ha MHOXKUTENN
2.2 o .
Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO allreOpandecKoil Apoou
2.3 CrnoyxeHue, BEIUMTaHNE, YMHOXKEHNE, JIEIICHNE alre0pandecKux qpooei
24
ParmonansHble BEIpaXKEHUS U UX MPeoOpa3zoBaHUe
3 YpaBHEHUS U HEPABEHCTBA
KBanparnoe ypaBHeHue, popmyia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera
3.1
3.2 Pewienre ypaBHeHMM, CBOISIMIMXCA K IMHEWHBIM U KBaJPATHBIM
33 [Ipocreitmme npoOHO-palOHAFHBIC YPAaBHEHHS
I'paduueckast vHTEpHIpeTAIWSE YPABHEHUH € IBYMsI IEPEMEHHBIMU M CUCTEM JTIMHEHHBIX
34 YPaBHEHUH C IByMs IEpeMEHHBIMU. [IpuMEpBI peIIeHUsI CUCTEM HEJIMHEWHBIX YPABHEHUH C
JIBYMSI TEPEMEHHBIMU
3.5 Penrenue TeKCTOBBIX 3aja4 aNredpanyeckuM CriocoooM
3.6 UrcnoBsle HEpaBEHCTBA U MX CBOMCTBA
3.7 HepapenctBo ¢ 01HOI TepeMeHHOM
3.8
PaBHOCHIIBHOCTD HEPABEHCTB
39 JIuneliHble HepaBeHCTBA C OJHON IEPEMEHHOMN
3.10 CucremMbl TMHENHBIX HEPABEHCTB C OJTHOM NMEPEMEHHON
4 OYHKITUU
[onstne ¢pynkunu. OdacTh onpeaeneHnus 1 MHOXeCTBO 3HaueHuH QyHkunu. CriocoObl 3aJaHus
4.1 byHKIHI
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4.2

I'paduk pyHkiuu. YreHue cBONCTB PyHKIMU 110 ee rpaduKy

4.3 [Tpumeps! rpadukoB QYHKLUH, OTpaXKAOIIUX PeaIbHbIE MPOLECCHI
OyHKIMH, ONUCHIBAIOLIUE MPAMYIO U 00paTHYIO MPONOPLUHUOHATBHBIC 3aBUCHMOCTH, UX TPaQHKH
4.4
4.5 ®yHKIMK y = X%, y = X3
4.6 Oyukuun Y=,/ X,y = [x|
4.7 I'padmgeckoe pemnienne ypaBHEHHH U CHCTEM ypaBHEHHH
5 BeposTHOCTB U cTaTUCTHKA
5.1 [Ipencrarnenre qaHHBIX B BUIE TaOIUII, THarpaMM, TpaduKkoB
MHoxecTBoO, 3JIEMEHT MHO’KECTBA, MTOJIMHOKECTBO. Onepanuu
5.2 HaJl MHO)KECTBaMU: 00beIUHEHHE, TIEpECeUeHue, JOTTOTHEHNE
CsoiicTBa onepauun Haj MHO>KECTBaAMU: IIEPEMECTUTEIIBHOE,
5.3 coyeTaTeabHOe, pacIpeeuTeNbHOE, BKIIOYSHHS
Hcnonb3oBanue rpaguyeckoro npeacTaBICHUs MHOKECTB JJIsl OMTUCAHUS pealibHBIX POLIECCOB H
54 SIBIICHUH, MIPY PEIIeHUH 3a/1a4.
Uzmepenue paccenBanus TaHHBIX. Jlucniepcus 1 CTAaHAAPTHOE OTKIIOHEHHE YHCIIOBBIX HAOOPOB.
5.5 JuarpamMma paccenBaHus
DreMeHTapHbIe COOBITHS CiTydyaitHOro onbIiTa. CiryyaiiHble coObITHA. BeposiTHOCTH COOBITHIA.
OnBITH ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIME. CirydaitHbiii BEIOOP. CBS3b MEXKITY
56 MaJOBEPOATHBIMU U MPAKTUYECKH JJOCTOBEPHBIMU COOBITHUSAMH B MPUPO/IE, OOIIECTBE 1 HAYKE
HepeBo. CBolicTBa I€pEBLEB: €IMHCTBEHHOCTH ITyTH, CYIIIECTBOBAHUE BUCSUYEH BEpPIINHBI, CBSI3b
57 MEX/1y YMCIIOM BEPIINH U uyncioM pedep. [IpaBuino ymHoxxeHus. Penienre 3aqad ¢ moMOIIbI0
: rpadoB
[IporuBomnonoxueie coObITHs. [InarpamMma Diinepa. OObeIUHEHHE U TIEPECCUCHUE COOBITHI.
538 HecoBmecTtHbie coObITHs. DopMyIna ClIOKEHHS BEPOSITHOCTEH
5.9 YcnosHas BeposTHOCTH. [IpaBuio ymHoxeHus. HezaBucumbie coObITHS
IIpencraBnenue sKciepuMeHTa B BUJIE JiepeBa. PerieHue 3a1a4 Ha HAX0XJIEHUE BEPOATHOCTEN C
510 TIOMOIIBIO IepeBa CIIyIaitHOT0 SKCTIIEpUMEHTA, THarpaMm Diiepa
6 I'eomeTpus
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6.1
Yeteipexyronbauku. [Tapamnenorpamm, ero npu3Haku U CBOHCTBA
6.2
[IpsaMoyronsHUK, pOMO, KBaApaT, NX NPU3HAKH U CBOMCTBA
Tpaneuus, paBHOOOKass  Tpameuus, ee CBOIICTBa u NPU3HAKH.
6.3 [IpsimoyronbHas Tpanenus
6.4 Merton ynBoenus Mmeauansl. LlentpansHas cumMetpusi. Teopema Daneca u Teopema o
' MPONOPLUOHANBHBIX OTPE3KaxX
6.5 CpenHuie TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyrojbHHuKa
[TomoOue TpeyroabHUKOB, KoahduiueHT nmoxoous. [Ipu3Haku moxo0us TPEeyroJbHUKOR.
6.6 [Ipumenenne moxoOus MPH PEHICHUH MPAKTUIESCKUX 33134
6.7 @opmyIsl A TUIOMIATU TPEYTOJIbHIKA, MapajuiesorpaMmmMa, poMoa u Tparenuu
CaoiicTBa mioaeii reomerpuieckux ¢puryp. OTHOIIEHUE UI0maael TogoOHbIX Guryp
6.8
Brruucnenue miomaseit TpeyroJbHUKOB H MHOTOYTOJIBHUKOB Ha KJIET4aTON Oymare
6.9
Teopema ITudaropa. [Ipumenenue Teopems [Indaropa mpu pemeHNn MPaKTUIESCKAX 32184
6.10
CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
611 TPUTOHOMETPUYECKOE TOXKAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°
BrnucanHble U HEHTPAIIBHBIE YIUIBL, YTOJ MEXy KaCaTEJIbHON U XOPAOH. YTIbl MEXAY XOpAaMH U
CeKYIIMMH
6.12
6.13 Brnncannsie u onucaHHble YETHIPEXYTOIbHUKH
B3aumHoe pacrosiokeHue IByX oKpykHocTel. Kacanue okpykHocTei. OOIre KacaTelbHbIE K
JIBYM OKPYXHOCTSM
6.14
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9 KJ/IACC IIpogepsiemble mpe608aHUS K Pe3yabmamam 0C60€eHUsL OCHOB8HOIL 00pa308amenvHoil

npozpammul
Kon nposepsiemoro [IpoBepsiemble peIMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHON 00pa3oBaTeNbHON
pe3ynbpTaTta MIPOTpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
1 Yucna v BBIYUCICHUA
CpaBHUBaTh U yNOPSIOUYNBAThH PallMOHAIBHBIE U HPPALIHOHAIBHBIE YHCIIa
1.1
Beimonsate apudmMernueckue AEHCTBUS C pallMOHATIbHBIMU YHCJIAMH, COYETasl YCTHBIE U
Lo MUCbMEHHBIE IPUEMBI, BHIIIOIHAThH BHIYHUCICHUS ¢ UPPALMOHAIBHBIMH YU CIAMU
Haxonuts 3HaueHus cTeneHei ¢ 1eapIMU oKa3aTeNsIMU U KOPHEH, BEIYUCIIATh 3HAUEHUS
1.3 YHCIIOBBIX BBIPAXKEHUIM
14 OKpyTIsITh AEUCTBUTENBHBIC YNCIIA, BBITOIHATH IPUKHUIKY PE3YJIbTaTa BIYUCICHUI,
' OLIEHKY YHMCJIOBBIX BBIPAKECHUH
2 YpaBHEHUS U HEPABEHCTBA
Pemrate nuHeliHbIe ¥ KBaJpaTHbIC yPaBHEHUS], yPaBHEHUS, CBOJSIINECS K HUM,
2.1 MpocTeine TpoOHO-paIlHOHATBHBIE YPABHEHHUS
Pemats cucteMsl 1ByX TMHEWHBIX YPaBHEHUHN C IBYMsI IEPEMEHHBIMHU U CUCTEMBI IBYX
5 ypaBHEHUH, B KOTOPBIX OJJHO YpaBHEHHE HE SIBIISIETCS JTUHEHHBIM
Pemrath TekcTOBBIC 33/1a4H ANTEOPAUIECKUM CIIOCOOOM C ITOMOIIBIO COCTABIICHHUS
53 YPaBHEHUS HJIM CUCTEMBI JBYX YPaBHEHUH € ABYMsI IEPEMEHHBIMU
ITpoBoauTh NpoCTEHIIE UCCIEIOBaHUS YPABHEHUI 1 CUCTEM YPAaBHEHHH, B TOM YHCIIE C
NpUMEHEHUEeM IpadruecKiX MpeJICTaBIeHNH (HapuMep, yCTaHABINBATh, UMEET JIN
YpaBHEHHUE UJIM CUCTEMA YPAaBHEHUH PEILEHHs], €CIIH UMEET,
2.4 TO CKOJIBKO)
PemaTs nuHeliHbIE HEPABEHCTBA, KBAJApaTHBIE HEPABEHCTBA, N300pakaTh peleHne
2 s HEPaBEHCTB Ha YUCIIOBOW MPSIMOM, 3aIMUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB
PemaTts cucTemMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKITFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pellleHHE CHCTEMBl HEPABEHCTB Ha YUCIOBOM
26 MIPSIMOM, 3alMChIBaTh PEIIEHUE C TIOMOLIbI0 CHMBOJIOB
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2.7

Hcmonp30BaTh HEpAaBEHCTBA IIPH PEIICHNH Pa3TUIHBIX 3a7a4

DOyHKIUU

3.1

PacrioznaBaTh pyHKIIMK U3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXeMAaTUYECKH PACIIONIOKCHUC
o o k
Ha KOOPIWHATHOH ITOCKOCTH rpadukoB pyHKImi Buna: y =kx, y=kx + b,y = oY=

ax’ + bx + ¢ B 3aBUCHMOCTH OT 3Ha4eHHI K03 PHIMEHTOB, OMUCHIBATE CBONCTBA
dbyHKIHI

32

IIoka3eIBaTh CXeMaTHYCCKHU PacIoIoKCHUEC Ha KOOpI[PIHaTHOﬁ IIJIOCKOCTH Fpaq)I/IKOB

¢hyHKUMH BUga y;/;, y = |x| 1 onUCBIBaTh CBOWCTBA (DYHKINH

33

CTpouTh U U300pakaTh CXeMaTHu4eCcKu TpaduKku KBaAPaTUIHBIX (QYHKIUHA, OMTUCHIBATH
CBOICTBA KBaIpaTHYHBIX (DYHKITHIT 11O UX TpaduKam

34

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 (hopMmyJie, IPUBOIUTH IPUMEPHI
KBaJpaTHYHBIX QYHKIWH U3 peanbHON )KU3HHU, QU3HUKH, TEOMETPUH

Apudmerrueckasi 1 reOMETpHUYECKas MPOrPecCuu

4.1

Pacmio3naBaTh apruMETHIECKYIO M TEOMETPHUYECKYIO IPOTPECCHH TIPH PAa3HBIX CIIoco0ax
3aaHus

4.2

BBINONHATE BBIYMCIICHUS C HCIIOIB30BaHUEM (POPMYIT N-TO WieHa apuPMETHIECKON 1
reOMEeTPUUYECKON MPOrpeccuii, CyMMBI IIEPBBIX N YWICHOB

4.3

I/I306pa)KaTb YJICHBI ITOCICA0BATCIIbHOCTH TOYKAMH Ha KOOp)j[PIH&THOfI IIJIOCKOCTH

4.4

Pematp 3agaun, CBS3aHHBIE C YUCIOBBIMU MOCIIEIOBATEIFHOCTSAMH, B TOM YHUCIIE 331a41
U3 peabHOW JKU3HU (C MCTIOJIb30BaHNEM KANBKYIISTOPA, IIU(PPOBBIX TEXHOJIOTHIA)

BepositHOCTB U cTaTUCTHKA

5.1

W3zBnekats u npeodpa3oBbIBaThE HH)OPMAIIHIO, IPEJICTABICHHYIO B PA3IHYHBIX
MCTOYHHUKAX B BUJIE TaOJIUIl, AUarpaMM, rpad)ukoB, IPEACTaBIATE JaHHbBIC B BU/IE
TabJHL, AUarpamMm, rpadukoB
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52

PemaTs 3amaun opraHn30BaHHBIM MIEPEOOPOM BapHAHTOB, a TAK)KE C MCIIOIH30BAHUEM
KOMOHMHATOPHBIX TIPABUJI U METOJIOB

5.3

Hcnonp30BaTh onucaTeIbHBIC XapaKTCPpUCTHUKHU JJII MACCUBOB YHCJIOBBIX JJaHHBIX, B TOM
YHUCJIC CPCAHNEC 3HAYCHUA U MCPbI paCCCHUBAHUSA

54

HaxoauTh yacTOTHI 3HaYEHNH M YaCTOTHI COOBITHS, B TOM YHCIIE TOIB3YSIChH
pe3yapTaTaMy MPOBEACHHBIX U3MEPEHUH 1 HAOII0IEHUH

55

HaxonuTh BEpOsATHOCTH CITydaliHBIX COOBITHI B M3yYEHHBIX OMBITAX, B TOM YHUCIIC B
OIIBITaX C PABHOBO3MOXXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPUSIX UCTIBITAHUI 1O
MIEPBOTO ycIiexa, B CEpUsiX UCIBITaHui beprynu

5.6

NmeTs peAcTaBiaeHUE O CIIy4YalHOM BEJIMUMHE U O PACIPEAECICHUN BEPOATHOCTEN

5.7

HmeTh npeacTaBiieHHE O 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
Clly4aifHOI N3MEHYUBOCTH U O POJIU 3aKOHA OOJIBIIMX YHUCEI B IPUPOJE U 00IIecTBe

I'eomerpust

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIIIOB, HAXOIUTH C X MIOMOIIBIO
pa3aryHbIE AIEMEHTHI MPSIMOYTOIBHOTO TPEYTOJIbHUKA («pELIeHHEe MPSIMOYTOIBHBIX
TPeYroibHUKOBY»). HaxoauTh (C MOMOIIbIO KAIBKYIATOPA) ATUHBI U YIJIBI JJ1s
HETa0JIMYHBIX 3HAYCHUI

6.2

ITonw30BaThCs q)OpMYJ'IaMI/I NPUBCACHUA U OCHOBHBIM TPUT'OHOMETPUUCCKUM
TOXACCTBOM JJIsI HAXOXKACHHUA COOTHOIICHU MCXKAY TPUTOHOMETPHUIYCCKUMU
BCJIMYHMHaAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UISI HAXOXK/ICHHSI Pa3JIMUHBIX SJIEMEHTOB
TPEYrojbHUKa («PEIIeHUE TPEYTrOJbHUKOBY), IPUMEHSITh UX IPU PEILECHUN
reOMETPUUECKHX 3a/1a4

6.4

BrnaneTs nmoHATHsIME TIpe0Opa3oBaHus MOI00MS, COOTBETCTBEHHBIX 2JIEMEHTOB
noo0HbBIX ¢uryp. [loap3oBaThCs cBOWCTBAMH MOJ00HS IPOU3BOIBHBIX (QHTYD, YMETh
BBIYUCIISITH JUIMHBI H HAXOJUTH YTIIbl y OJOOHBIX Guryp. [IpumensTh cBoCTBa
000Ul B IPAKTHUYECKHX 3a/1a4ax. Y METh MPUBOJAUTH IPUMEPHI MTOJIOOHBIX GUTYD B
OKPY’KaroILlEM MUPE

6.5

ITonp30BaThCS TEOpEMaMu O TIPOU3BEICHUN OTPE3KOB XOPI, O POU3BEIECHUN OTPE3KOB
CEKYIINX, 0 KBaJpaTe KacaTeIbHOM

40




6.6

ITonp30BaThCS BEKTOpAaMH, IOHUMATh WX TEOMETPHUCCKUA U (PU3UICCKUI CMBICT,
MIPUMEHATH X B PEUICHUH TeOMETpUIecKUX U pu3udeckux 3aaad. [Ipumensars
CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JUITUH U YTIIOB

6.7

Ilons30BaThCsA METOIOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATH €T0 B PCIICHUN
TCOMCTPHUUCCKHUX U MPAKTHICCKUX 3a71aY

6.8

Bnagers noHsTusaMu IMMPaBUJILHOTO MHOI'OYIrOJIbHUKA, JJIWHBI OKPYXXHOCTHU, AJIUMHBI YT
OKPY’KHOCTH U paHHaHHOﬁ MEPHLI yTJIa, YMETh BBIYUCIIATH IUIOIIAAb Kpyra U €ro JacTei.
HpI/IMCHﬂTB IMOJIYY€HHBIEC YMECHUS B MIPAKTUICCKUX 3aJaq9ax

6.9

HaxoauTh ocu wim HeHTpbl CAMMETPUH (UTYD, TPUMEHSThH TBHXKEHUS IIOCKOCTH B
MPOCTEUIINX CIydasx

6.10

[TpuMeHATH MOTyYeHHbIC 3HAHKSI HA IPAKTHKE — CTPOUTH MaTeMaTHUECKHE MOJICIIH JUIs
3a7ia4y peabHOM KU3HH U MPOBOJIUTH COOTBETCTBYIOIINE BBIYHCIICHUS C IPUMEHEHHEM
noJ00Ms U TPUTOHOMETPUYECKUX (QYHKIUH (TI0IB3YSCH, TIe He0O0X0ANMO,
KaJIbKYJIITOPOM)

IIpoeepsaemvie 31eMeHMbL COOEPHCAHUS

Kon

IIpoBepsemblil 3JIEMEHT COJIEPKAHUS

Yucna ¥ BEIYHCICHUS

1.1

PaHI/IOHaJII)HI)Ie quciia, nppaiuOHaJIbHbBIC YUCJIa, KOHCUHBIC U OECKOHEUHbIE JCCATUYHBIC IlpO6I/I

1.2

MHOKeCTBO AeUCTBUTEIILHBIX YHCEIN, ICHCTBUTENBHBIE YHCIa KaK OECKOHEUHBIE IECATUIHBIC
npoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKLy MHOXKECTBOM ACHCTBUTENBHBIX YHCET U
KOOPJHMHATHOHN NPSMOM.

CpaBHeHHE JeCTBUTENBHBIX YHCET

1.3

Apudmernyeckue ASHCTBHS C IEHCTBUTEILHBIMHA YHCIAMU

1.4

Wzmepenust, npubIkeHns, OLeHKH. Pa3Mepsl 00bEKTOB OKPY’KAIOIIEro MUpa, JNIMTENTbHOCTD
MIPOLIECCOB B OKpYyXaromeM Mupe. [IpubnmkenHoe 3HaueHne BeTMYUHBI, TOUHOCTD
npubmmkenust. OKpyrieHue Yuce.

HpI/IKI/IZ[Ka " OLICHKA PE3YyJIbTAaTOB BBIYHMCIICHHI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

VYpaBHEHHA ¢ OJHON IEpEMEHHON

2.2

JIuneiinoe ypaBHeHue. Pelienne ypaBHeHU, CBOAANIMXCA K JINHEHHBIM
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KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUN, CBOJAIIUXCA K KBaAPATHBIM

buxBaapaTHOe ypaBHeHHe. [Ipumepsl pemieHns ypaBHEHUNA TPEThEH 1 YETBEPTON CTETIeHEN

24 pa3nIoXKEeHNEM Ha MHOXKHUTEIH
2.5 Pemenwne nqpoOHO-paIiOHABHBIX YPaBHEHHH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE C JBYMS IEPEMEHHBIME U €T0 Tpaduk
2.8 Pemienue cuctem IByX TUHEHHBIX ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
20 Penrenue cuctem IByx ypaBHEHHH, OHO U3 KOTOPHIX JTMHEHHOE, a IPYroe — BTOPOH CTETICHH
2.10 I'padmyeckas nHTEpIIpETaNINSI CUCTEMBI YPaBHEHHUH C IByMSI IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3329 anredpandeckuM criocooom
2.12 HucnoBele HEPABEHCTBA U UX CBOMCTBA
2.13 Pewienne nMHEMHBIX HEPABEHCTB C OJAHON NIEPEMEHHOM
2.14 Pewienne cucrem JIMHEHHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN
2.15 KBanparHsle HepaBeHCTBa
2.16 I'paduueckast uHTEpHIpETALHSI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU
3 OyHKINUU
KBanpatuunas ¢ynkuus, ee rpaduk u cBoiictsa. [lapabosa, KoopAWHATHI BEPLIMHBI 1apadoIIbI,
3.1 0Ch CUMMETPHUH T1apaboITbl
32 I'paduxu bynkuuit y = kx, y = kx + b 1 ux cBoiictsa
. k 3 .
I'paduxu pyHKUME ¥ = —, y = X’ 1 UX CBOiicTBa
33 X
34 I'paduku hyHxImi y=\/; , ¥ = |x| m ux cBoiictsa
4 UmcoBble MOCIIEI0BATENBHOCTH
Omnpenenenue u criocoObl 3aJaHNs YUCIOBBIX NOCIE0BAaTEIbHOCTEN. 3aiaHue
4.1 HOCJIEI0BATEIBHOCTH PEKYyPPEHTHOM (GOpMYIIOi 1 (POPMYJIOi N-TO YIeHa
Apudmernueckas mporpeccusi. QopMyIisl n-ro wieHa apupMeTHuecKoi Nporpeccuu, CyMMBI
4.2 IIEPBBIX N YJICHOB
I'eomerpuyeckas nporpeccus. DopMysibl n-ro 4ieHa reOMeTPUIECKON MPOrpecCHH, CyMMBI
43 MIEPBBIX N YJICHOB
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N3obpaskenne wieHOB apuMETHICCKON B T€OMETPUIECKOM IPOTpeccHii TOUKaMH Ha
KOOPAMHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHUIUATBHBIA POCT

44
4.5
CrnosxHble TPOLIEHTHI
5 BepositHOCTS 1 cTaTHCTHKA
[IpencraBnenue qaHHBIX B BUAE TaONHL, JUarpaMm, TpaQuKOB, HHTEPIpETaLns JaHHbIX.
51 UreHne u nocTpoeHue Tabuull, AuarpamMm, rpauKoB 1o peaabHbIM JaHHBIM
5.2
[TepecTanoBku u hakTOpHAIT
53 CoueTaHus 1 YUCIIO COUYETaHUI
54
Tpeyronpauk [lackans. Pemenne 3aqad ¢ MCIIONB30BaHHEM KOMOWHATOPHKH
I'eomerpuyeckas BeposiTHOCTh. CiydaliHBIN BBIOOP TOUYKH U3 QUTYPHI Ha IUIOCKOCTH, U3 OTpE3Ka
55 U U3 AYTH OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heyaada. Cepus HCTIBITaHUHN /10 TIEPBOTO ycrexa
Cepus ucneitanmii beprymm. BeposTHOCTH cOOBITHIA B ceprH UCTIBITaHUM bepHymm
5.7
5.8 CrnyyaiiHasg BeJIMUMHA U paclipeiesieHHe BEpOsATHOCTEN
Martemaruyeckoe okuaaHue u qucnepcus. [I[pumepsl MaTeMaTHYeCKOTo OKUAAHNS KaKk
5.9 TEOPETUYECKOT0 CPEIHETO 3HAUCHHS BEIIMYHUHBI
MaremaTHyeckoe O’KUAAHUE U AUCHIEPCHS CIIyYaiiHOM BEMYMHBI «YHCIIO YCIEXOB B CEPUH
5.10 ucnbeITaHuil bepHymnm»
ITonsiTie o 3akoHe OonbIIMX yKcen. 3mepeHne BeposITHOCTEH ¢ MOMOILBIO 4acTOT. Posb
5.11 3HA4YEHHUE 3aKOHa OOJIBLINX YUCET B IPUPOAE U 00IIeCTBe
6
I'eomerpus
Cunyc, KOCHHYC, TaHI'€HC YTII0B oT 0 go 180°. OcHoBHOE
6.1 TPUTOHOMETPUYECKOE TOXIECTBO. DOPMYIIbI TPUBEACHUS
Pemenwne TpeyronpankoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Perienne mpakTuaecKux
62 3aJ1a4 C UCTIOIH30BAHNEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue mompoowus. [loo0ne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeAEHNN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHIH OTPE3KOB CEKYIIUX,

Teopema 0 KBaJIpare KacaTelbHOM
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BexTop, mHa (MOIyNb) BEKTOpPa, COHAIPABICHHBIE BEKTOPHI, IPOTUBOIIOIOKHO HAIPABICHHBIE

6.5 BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPAIIMU HAJl BEKTOPAMHU.
Pa3nokeHne BeKTOpa 10 BYM HEKOJTMHEAPHBIM BEKTOPaM
6.6 Koopaunater BekTopa. CKansipHOE IPOM3BECHUE BEKTOPOB, IPUMEHEHHE [T HAXOKACHUS JTTHH
' U yTJIOB
6.7 JlekapTOBBI KOOPAWHATHI HA IFIOCKOCTH. Y paBHEHHS IPSIMOM M OKPYKHOCTH B KOOpANHATAX,
' nepeceueHne OKPYKHOCTEH B MPSAMBIX. MeTOl KOOpMHAT U €T0 IPUMEHEHNE
6.8 [IpaBubHBIE MHOTOYTOTBHAKH
JlnHa oKpyXHOCTH. I'pagycHast u paguaHHas Mepa yria, BRIYUCICHUE JIHH IyT OKPYKHOCTEH
6.9
6.10 [Tnomans kpyra, CEKTOpa, CErMEHTa
JIBIDKEHHS TUIOCKOCTH U BHYTPEHHUE CUMMETPUU QUTYp (3JIeMEHTapHBIE PEJICTABICHNUS).
6.11 [NapannensHbiit nepenoc. IloBopoT
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IHEPEYEHBb (KOAH®HUKATOP) IIPOBEPAEMbIX TPEBOBAHHHU K PE3YJIbTATAM
OCBOEHHA OCHOBHOH OBPA30BATE/IbHOH ITPOI'PAMMBbI OCHOBHOI O OBIIIEI'O
OBPA3OBAHUA H 9/IEMEHTOB COAEPKAHUA 110 MATEMATHKE

J1a mpoBeZieHns OCHOBHOTO TOCY/IapCTBEHHOTO 9K3aMeHa 1o Matematuke (fganee — OI'D mo MaremaTnke)
WCIIONB3YeTCs NepeucHb (Koau(uKaTop) NpoBepsIeMbIX TPeOOBaHUH K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIIEro 00pa30BaHMsI U 3JIEMEHTOB COACPIKaHMSL.

IIpoBepsiembie Ha OI'D no maTeMaThke TpeOOBaHUS K Pe3y/JbTATaM OCBOEHUSI

OCHOGHOIL 06PA306aMeAbHOU NPOZPAMMBL OCHOEHO20 00w e20 06pazoeanus

Kon mposepsiemoro [IpoBepsiemble TpeOOBaHMS K PEIMETHBIM PE3yIbTaTaM OCBOSHHUSI OCHOBHON
TpeOoBaHUS 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO O0IIIEr0

oOpa3zoBanus Ha ocHoBe DPI'OC

YMeHue onepupoBaTh NOHITHIMU: MHOXKECTBO, IIOJIMHOKECTBO, OIlepaluy Hall
MHOXECTBAMH; yMEHHE OTIEPUPOBATh MOHATHIMU: Tpad, CBA3HBIHN rpad, AepeBo, MUK,
NPUMEHSTh UX P PELICHUH 3a]1a4; YMEHHE UCIIONIb30BaTh Tpadudeckoe
MIPEJICTAaBICHUE MHOKECTB JJISI ONMCAHUS PEAIbHBIX IPOIIECCOB U SIBICHUM, IPH
PELICHNN 3a/1a4 U3 APYTUX yUEOHBIX IPEIMETOB

2 YMeHne onepupoBaTh MOHITHIME: ONPECIICHUE, aKCUOMa, TEOPEMa, 10Ka3aTeNIbCTRO;
yYMEHHUE PACIIO3HABATh UCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUSI, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPHUIIAHUS BBICKA3BIBAHUN

3 YMeHue onepupoBaTh NOHITUSIMU: HATYPAIbHOE YHCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIEJIMMOCTh HaTypaJIbHbIX YHUCEIl, IPU3HAKU JEIUMOCTH, 1I€JI0€ YUCII0, MOAYJIb YHCTIA,
0OBIKHOBEHHAs APOOb U NECATHYHAS IPOOb, CTAHAAPTHBIN BUJI YKCIIA, PAIIHOHAIEHOE
YHUCIIO, UPPAIMOHATBHOE YNCII0, ApUPMETHUECKUHN KBAAPATHBIA KOPEHb; YMEHUE
BBIIIOJIHATH ,Z[GﬁCTBI/IH C YyucCjiaMu, CpaBHUBATh U YIIOPAAOYMBATh YUCJia, ITPEACTABIATH
4yyCia Ha KOOPAUHATHOM NPSMOM, OKPYIJIATh YUCIIA; YMEHUE ACNIATh IPUKUIKY U OLEHKY
pe3yJibTara BEIUMCICHUI

YMeHnue oneprpoBaTh NOHATHAMHE: CTENIEHB C IENbIM MTOKa3aTeneM, apupMeTHIecKui
KBaJpaTHbIM KOpeHb, MHOTOWIEH, ajdredpandeckas Apo0b, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHOM CTEeTIEHH OOJNbLIE €ANHUIIBI; YMEHUE BBIIOIHATL PacyeThl 10
¢dopmynam, npeoOpa3oBaHus LEIBIX, APOOHO-PAIIMOHATILHBIX BBIPAKEHUH U BBIPasKEHUN
C KOPHSIMH, pa3joXKeHHe MHOTOWIEHa Ha MHOKUTENH, B TOM YUCIIE C UCTIOJIb30BAHUEM
(bopMyIT pa3HOCTH KBJIPATOB U KBaJIpaTta CyMMBI H Pa3HOCTH
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YMeHue oneprpoBaTh NOHATHSAMHE: YHUCIOBOE PABEHCTBO, YPaBHEHHUE C OAHOM
MEPEeMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C ITEPEMEHHO; YMEHHE PEIIaTh
JUHEHWHBIC W KBaJ[PaTHBIC yPAaBHEHUS, IPOOHO-PAIIHOHATBHBIC YPABHEHHUS C OHOMN
MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX YpaBHEHUM, TUHEITHbIC HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHBIC U JPOOHO-pAIIMOHANIEHBIC HEPABEHCTBA C OJIHOH MEPEMEHHOM, B
TOM YHCIIE TIPU PEIICHUH 33/1a4 U3 JPYTUX MPEAMETOB U MPAKTUYCCKUX 3a7a4; YMECHUE
MCTIOTIB30BaTh KOOPAMHATHYIO MPSAMYIO H KOOPAHMHATHYIO IJIOCKOCTH JIJISl H300paKeHHS
pelieHuil ypaBHEHUMH, HEPABEHCTB U CUCTEM

YMeHnue oneprpoBaTh NOHATHAME: QyHKINSA, TpaQuK QYHKINAN, HYIHA (HYyHKITHH,
HPOMEKYTKH 3HAKOIIOCTOSHCTBA, IIPOMEXYTKH BO3PACTAHUSI, YOBIBAHHS, HANOOJIBIIEE U
HavMEeHbIIee 3HaUCHNS (PYHKIUH; YMEHNE OTIEPUPOBATH MOHATHAMHU: TpsIMast
HPOIIOPINOHAIBHOCT, JINHEHHAs (GYHKIMS, KBaapaTudHas GyHKIHsS, oOpaTHas
MPONOPLUUOHAIBHOCTD, apaboia, runepoosa; yMeHUe CTPOUTh rpaduKu GYHKIUH,
WCIIOJIb30BaTh TpauKH JJIsl ONpPEAeICHNs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, [T
peleHns 3a1a4 U3 APYTuX y4eOHBIX MPEIMETOB U PealbHOM )KU3HU; YMEHHE BBIPaXaTh
(hopMynaMu 3aBUCHMOCTH MEX]y BEJIMYMHAMH

YMeHue onepupoBaTh HOHATUSMHE: [TOCIEI0BATEILHOCTD, apuMeTHIeCKas 1
reoMeTpHuuecKast IpOrpecchy; yMEHHE UCIIOIb30BaTh CBOWCTBA MOCIE0BATENbHOCTEH,
(dbopMyIIbI CyMMBI U OOLIETO YJIeHa IPHU PeIICHUH 33/1a4, B TOM YHCIIe 3aa4 U3 JPyTUX
Y4eOHBIX MPEIMETOB U PEATbHOM KU3HU

YMeHue pemats 3aa4u pa3HbIX THIIOB (B TOM YMCIIE Ha MPOLIEHTHI, J0JIH U YacTH,
JBIKEHHE, paboTy, LIEHY TOBAPOB U CTOMMOCTH TOKYIIOK M YCIIYT, HaJIOTH, 3a/1a41 13
o0iacTH ynpaBieHHUS TUYHBIMUA 1 CEMEHHBIMU (PMHAHCAMU); YMEHHE COCTABIISTh
BBIPAKECHHUS], YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh
MOJY4YE€HHOE PeIlIeHNE U OLICHUBATh IPABIONOA00HOCTh MOITYUYEHHbBIX PE3yIbTaTOB

YMeHure onepupoBaTth NOHATUAME: (pUTypa, TOUKa, OTPE30K, IpsAMasi, JIyd, JIOMaHasl, yro,
MHOT'OYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUH TPEYrOJIbHUKHY,
OPSMOYTOJIbHBIN TPEYTOJbHHK, MeInaHa, ONCCEKTpHCa U BBICOTA TPEYTOJIbHUKA,
YeThIPEXyToJbHUK, TapajluIeorpaMM, poM0O, NPSIMOYTOJIbHUK, KBaJpaT, Tpaleuus;
OKPY>KHOCTb, KPYT, KacarelbHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (QUTYpaMu; yMEHHUE
pelaTs 3aa49u, B TOM YHUCIIE U3 TIOBCEAHEBHOM KM3HHU, HA HAX0XK/IEHHUE T€OMETPUYECKUX
BEJINYHH C IPUMEHEHNEM U3YyUEHHBIX CBOHCTB (QUTYp U (HaKkTOB

YMeHne onepupoBaTh HOHATHUSAMH: PABEHCTBO (UTyp, PABEHCTBO TPEYTOJIbHUKOB;
MapauIeIbHOCTh U MEPNEHANKYIISIPHOCTD MPSIMBIX, YTOJ MEXIY MPSIMBIMHU,
NEePIEeHIUKYJIISIP, HAKJIOHHASA, TPOSKLUS, 01001e QUryp, Mof00HbIE TPEYTOIbHUKH,
CUMMETPUS OTHOCHUTENBHO TOUKH U IPSIMOI; yMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETPHIO U 1o/1001e QUryp, napauiebHOCTh U MEePIEeHANKYIISIPHOCTD TPSMBIX B
OKpY’KaroIeM MHupe
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YMeHnue oneprpoBaTh HOHATHAMI: UTHHA, PACCTOSHUE, YTOJI (BEIMYNHA yTiIa, CHHYC H
KOCUHYC YTIJIa TPEyroJIbHUKA), IJIOMIA/(h; YMEHUE OLICHUBATh Pa3MeEphl IIPEAMETOB H
00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE TIPUMEHATH (DOPMYIIBI IIEPUMETPA U TUTOIIATH
MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH Y TUIOIIAIH KpyTra, 00beMa IpSIMOYTOIBHOTO
napajieienuneia; yMeHUE IPUMEHSTh PU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O
CyMMe YTJIOB TpEyroibHuKa, TeopeMy llndaropa, Tpuronomerpruieckre COOTHOMICHUS

JUISL BBIYUCTICHUS ITTMH, PACCTOSTHUH, TIJIOIaaei

12

YMenue n300paxarh I0cKue GUTYPhl U UX KOMOMHAIINH, IPOCTPAHCTBEHHBIE (DPUTYPHI
OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX CPEJICTB IO
TEKCTOBOMY HJIH CUMBOJIBHOMY OITMCAHUIO

13

YMeHue onepupoBaTh MOHITUSIME: IPSIMOYTOIbHAS CUCTEMa KOOPAUHAT; KOOPAUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, MTPOU3BEACHUE BEKTOPA HA YHCIIO, CKAISIPHOE
MIPOU3BEICHUE BEKTOPOB; YMEHHUE UCIIOIb30BaTh BEKTOPHI U KOOPAUHATHI ISt
MIPEJICTABJICHHUS TaHHBIX ¥V PEIICHUS 33/1a4, B TOM YHUCIIE U3 IPYTUX yUeOHBIX IPEIMETOB
Y peajbHOM KUZHU

14

YMeHre onepupoBaTh HOHATUAME: CTOJIOUKOBBIE U KPYTOBbIE TUATPAMMBbI, TAOIHILIBL,
cpenHee apuMeTHIecKoe, MeAnaHa, HauOoJbllee 1 HAUMEHbIIIee 3HAYCHUS, pa3Max
YHCIOBOTO HAabOpa; yMEeHUE U3BJICKATh, HHTEPIPETHPOBATH M IPE0OPa30BHIBAT
WHQOPMAIUIO, TPEACTABICHHYIO B TAOIHUIIAX U Ha JHarpaMMax, OTPaXKarolylo CBOHCTBA
Y XapaKTepUCTHKHU peabHbIX MPOIECCOB M ABJICHUI; yMEHHE Paclio3HaBaTh
M3MEHYMBbBIE BEJIMYMHBI B OKPY’KAIOIIEM MUpE

15

YMeHue onepupoBaTh HOHATUAME: CIy4aiHBIN ONBIT (CIyYaifHbIH YKCIIEPUMEHT),
3JIeMEHTapHOE COObITHE (3IEMEHTAPHBIN UCXO0/T) CITyYaifHOTO OMBITA, ClTydaifHOe
COOBITHE, BEPOSATHOCTH COOBITHS; YMEHNUE HAXOAUThH BEPOSATHOCTH CIIyYalHbIX COOBITHI B
OIBITaX C PABHOBO3MOXXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMU; YMEHHE PELIATh 3a/1a41
METO/I0M OPraHW30BaHHOIO IIepedopa U C UCIOIb30BAaHUEM TIPaBUIa YMHOKEHUS;
YMEHHUE OLICHUBATh BEPOSITHOCTH PEalIbHBIX COOBITHI U SBJICHUH, TOHUMATh POJIb
MPaKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI B OKPY)KAIOILIEM MHPE U B
JKU3HH;, 3HAKOMCTBO C IMOHITHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YHCEI M €70 POJIBIO B MACCOBBIX SBJIEHHUSX

16

YMeHue BeIOMpaTh MOAXOISAIINA W3YUSHHBIA METO/T JIJIS PEIICHHUS 3aJauu, IIPUBOIUTh
MPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U )KU3HU, PACIIO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, OIUCHIBATH OT/IEJbHBIE BBIAIOIINECS
pe3yJIbTaThL, ITOJYYEHHBIE B XO€ PA3BUTHUS MAaTEMATUKH KaK HAYKH, IPUBOAUTH
MPUMEPBI MATEMATUUYECKUX OTKPBITUI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM
HUCTOpUU
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Ilepeuenv a1emenHmos codepircanus, nposepsemvix Ha OI'd no mamemamuke

Kon [IpoBepsieMblil 371€MEHT coAepKaHuUs
1 Hucna v BEIYUCIECHUSA
1.1 HarypainbHnbie u nienbie yncina. [Ipu3Haky 1eTUMOCTH HEbIX YUCEI
1.2 OOBIKHOBCHHBIC u NECATHIHBIC  JPOOH, MPOICHTHI, OcCKOHEUHBIC
MIEPHOANYECKUE TPOOH
1.3 Panmonansabie uncia. ApupMeTHISCKHe OTIepalliy ¢ palHOHATHHBIMHA YHUCITAME
1.4 JleiicTBuTenbHbIC yncia. ApudMETHISCKUE ONIEPAIUH C IEHCTBUTSIHLHBIMU YHUCITAMU
1.5
[TpubnrkeHHBIE BEIYUCIICHUS, IPABIIIa OKPYTIICHHS, TPUKH/IKA U OIIEHKa pe3yibTaTa
BBIYMCIICHUN
2 AnreOpanveckue BhIpaKeHUS
2.1 BykBeHHbIe BhIpaKeHU (BBIPAKECHHS C TIEPEMEHHBIMH )
2.2 Creniens ¢ 11enpIM 1okaszateneM. CTerneHs ¢ palroHaIbHBIM MoKas3aTteneM. CBOMCTBA CTEIICHU
2.3 MHoOro4iIeHbI
24 Anrebpandeckast 1poOb
2.5 o . .
Apudmernueckuit KOPEHb HATypaJIbHOW CTETICHH. HeticTBus
¢ apruPMETHUECKIMHU KOPHSIMU HaTypallbHON CTENIeHN
3 VYpaBHEHHS 1 HEPABEHCTBA
3.1 Lesnbie u xpoOHO-panoHanbHbIe ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH ypaBHEHUI
3.2
Lenbie u npoOHO-paMoHaTEHBIE HepaBeHCTBAa. CUCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 Perienue TeKCTOBBIX 3a1a4
4 UucoBble MOCIEI0BATENBHOCTH
4.1 ITocnenoBaTebHOCTH, CLIOCOOBI 3aJaHus ITOCJIE0OBATEIbLHOCTEH
4.2 Apudmerrueckas U reomerpuueckas nporpeccur. opmMyiia CIIOKHBIX TPOIICHTOB
5 OyHKINU
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OyHkus, criocoOsl 3amanus Gyukuuu. ['paduk Gyuakiuuu. O6nacTs onpeaeieHus 1 MHOKECTBO
sHaueHur QyHkiuu. Hymu ¢yaknun. [IpoMexxyTKH 3HaKOMOCTOsAHCTBA. [TpoMekyTKH
MOHOTOHHOCTH (YHKITHH. MakCHUMyMBl 1 MUHUMYMBbI QyHKIMH. Haubosnbiiiee 1 HanMeHbIIee

3HavYeHue QPyHKIMK Ha TPOMEXKYTKE

6 Koopaunate! Ha npsAMOil U TIIOCKOCTH
6.1 K
OOpAMHATHas NpsMast
6.2 JlexapTOBBI KOOPIMHATHI HA TIIIOCKOCTH
7T
€oMeTpust
7.1 I'eomerpuyeckne GUrypsl 1 UX CBOHCTBa
72 TpeyronpHuK
7.3 MHOTroyroiabHHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepeHne reoMeTpuYeCKUX BETHYUH
7.6
BekTops! Ha IIIOCKOCTH
8 BeposTHOCTB U cTaTUCTUKA
8.1 OnucarenpHast cTaTUCTHKA
8.2 BepositTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader

49




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 143446702703731532284730427615096781409220974732
Bnageney Kongpawoea MapwHa BUTansesHa

OedcTevTened C 22.10.2026 no 22.10.2027



http://www.tcpdf.org

		2026-10-22T18:49:39+0500




