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HOACHUTEJIBHASA 3AIIUCKA
PaGouast mporpamMma mo y4eOHOMY Kypcy «AJredpa» COCTaBlIeHA B MOJTHOM
COOTBETCTBHH C:

— @enepanbHON  00pa30BaTEIbHOM  MPOTrpaMMOM  OCHOBHOI'O  OOIIETo
oOpa3oBaHus, YTBEPKICHHOM TMpHKa3oM MMHHCTEpCTBA MPOCBEUICHUS
Poccuiickoii ®enepanmu ot 18.05.2023 Ne 370 "OO6 yTBepxkaeHUU
dbenepasbHON  00pa30BaTEIBLHON  MPOTPAMMBI  OCHOBHOTO  OOIIIEro
oOpa3oBaHus" (C M3MEHEHUSMH, BHECEHHBIMHU MpUKa3oM MuUHHCTEpPCTBA
npocsemienust Poccuiickoit @eneparuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, o1 09.10.2024 Ne 704).

Anrebpa sABiseTCSs OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOUIETO
oOpa3oBaHMsl: OHA 00ECTIeYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IMKIOB, €€ OCBOEGHHE HEOOXOAMMO s
POAODKEHUS 00pa30BaHUs U B TIOBCEIHEBHOM u3HU. PazButre y oOydaromuxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKACHUM W CYIIHOCTH airedpandecKux
abcTpakuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBIIEHUI U MPOLIECCOB
B NpPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIUPOBAHHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
Y Ka4eCTB MBIILJICHHUS, HEOOXOIMMBIX AJISl aIallTallid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydyenue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHHUS HaOJIOaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBHUS U BBIBOJBI,
dbopmynupoBath yrBepxkaeHUs1. OCBOeHUE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI OOYYaroIMIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIE PacCyXIeHUs, 0000IIeHNEe U KOHKPETU3AIHNI0, aOCTparupoBaHue U
ananoruto. OOydeHue  anrebpe  mpeamnoyiaraeT  3HAYUTEIbHBIA  O0BEM
CaMOCTOSITENIHOM  JICATEIBHOCTH OOYYArOMIMXCs, TOPTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesITeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpamMmsl yaeOHOTO Kypca « Anredpay JjIs OCHOBHOTO 00IIEro
0o0pa3oBaHMUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUECKUE JINHUU:
«Uucma © BBIUKCICHUN», «ANTEOpanyecKUe BBIPAKEHUSN», «YPaBHCHHUS W
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJep’KaTeIbHO-METOIUICCKIX
JIMHUM Pa3BUBACTCS Ha MPOTKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJACHCTBYs C
JpYyTMMH €ro JHHUAMH. B Xxonae wu3yueHuss y4deOHOro Kypca OOydaromuMmcs
OPUXOJIUTCS JIOTHUYECKH PacCyKIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOro 00pa30oBaHUsl U CIIOCOOCTBYIOUIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3pika. CopaepkaTenpHOW |



CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne mnuHUA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM IS
JaTbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS MOIb30BATHCA aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
®U3HU. Pa3BUTHE MOHATHSA O YKCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM
MPEICTABICHUM O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpandecKux JUHUN — « AITeOpandyecKue BhIPAKCHUS
U «YpaBHEHHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIINXCS
MaTeMaTHUYECKOro amnmnapara, HeOOXOAMMOIO JUIsl pelleHMs 3aJad MaTeMaTHKH,
CMEXXHBIX PEIMETOB U IPaKTUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHHsl y4eOHbI MaTepHasl TPYNIIUPYETCS BOKPYT palMOHAIbHBIX
BBIpXEHUH. Anredpa JAEMOHCTpUPYET 3HAUCHHE MATEMAaTHKH KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJETCH, OMUCaHWs TPOIECCOB U  SBICHUMN
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AJITOPUTMUYECKOTO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKKA, W  OBJAJICHUE HABBIKAMHU JCIYKTUBHBIX  PaCCYKICHHUU.
[IpeobpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CHOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpadUUECKON JIMHUYU HALEJICHO Ha MOJyuYeHUe
OOy4YarOMIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEW MaTEeMaTHYECKON MOJEIH
JUTS OTIMCAHUS M MCCIIeIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHHU B IPUPOJIE U
obmiectBe. 3ydeHune Matepuaia cnocoOCTBYET Pa3BUTHIO Y 00YUaIOITUXCSl YMEHUS
UCIIOJIb30BaTh pa3jMyYHble BbIpAa3UTEIbHbIE CPEACTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIal B (opmHupoBaHHE
MPEJICTaBICHUI O POJTM MAaTEMATUKH B PA3BUTUN IIUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieNbl COJACPIKAHMS:
«Yucna ¥ BBIYUCICHHUSA», «ANreOpandyeckue BBIPAKCHUS», «YpaBHEHUS W
HEPAaBEHCTBA», « DYHKIIHI.

PaGouast mporpamma 1o yueOHOMY Kypcy «Anredpa» hopMHUPYETCS C y4eTOM
paboueii mporpammel Boctiutanuss MbOY COILLL Ne22. Dta padoTa ocyiiecTBisercs
B clieyromux hopMax:

— TloOyxnenue oOywaromuxcsi coOJf0/IaTh Ha YpPOKE OOIIECTPUHSITHIC
HOPMBI ~ TIOBENICHHWsS,  MpaBWia  OOIICHWS  CO  CTapUIMMHU



(megarorunyeckuMu pabOTHUKAMHU) U CBEPCTHUKAMHU (00yJaroIuMucs),
OPUHIUIBI Y4eOHON AUCIUIUIMHBI U CAMOOPTaHU3alINH.

[IpuBneyeHne BHUMaHHUS OOYYAIOIIUXCS K IIEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha ypOKax MPeIMETOB, IBICHUN, COOBITHH uepes:

— JIEMOHCTpaluilo oO0ydYaromuMcs MPUMEPOB OTBETCTBEHHOIO,
IPKIAHCKOTO TOBEJCHUS, MPOSBICHUS YETOBEKOIIO0Us U
T0OpOCEePACUHOCTH,

— oOpallieHre BHUMAaHUSI Ha SPKUX JesTeNied HAYKH, CBSI3aHHBIX C
M3y4yaeMbIMH B JaHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBI
OHM BHECIIM B Pa3BUTHE HAILEW CTPAaHbI U MUPA, HA JOCTOWHBIC
MOAPAKAHUS ITPUMEPHI UX KU3HU, HA MOTHBBI UX MTOCTYIKOB;

— HCHOJB30BAHME HA YypoKax HWH(GOpMALMK, 3aTparuBarolen
BAJKHBIE COLIMAJIbBHBIC, HDABCTBEHHBIE, STUYECKUE BOIIPOCHI.
Hcnonb3oBaHWe  BOCHUTATENBHBIX  BO3MOXKHOCTEH  COJEp KAHHS
yueOHoro npeameTa A GopMUpOBaHUS y 00yUarOIIUXCSl POCCUHUCKUX
TPAAUIIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U  COLHMOKYJIbTYPHBIX
LEHHOCTEN Yepe3 Moa00p COOTBETCTBYIOIIMX TEKCTOB UISl UYTEHUS,

NPOOJIEMHBIX CUTYALMH 17151 00CYKIEHHS B KJIacce.

NuunuupoBanue OOCYXXJIE€HHWH, BBICKa3bIBAHUM CBOETO MHEHWUS,
BBIPa0OTKH CBOETO JMYHOCTHOI'O OTHOIIEHHUS K U3yYaeMbIM COOBITHSM,
ABJICHUSIM, JULAM, MPOU3BEACHUSM XYJI0KECTBEHHOUN JIUTEpaTyphl U
UCKYCCTBA.

BxiroyeHne B ypOK HMIPOBBIX MPOLEAYP, KOTOPBIE IOMOTAIOT
nojAJiepKaTb MOTHBAIMIO OOYYAlOIIMXCS K TOJYYEHUIO 3HAHUMH,
HaJaXKUBAaHUIO TMO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILIEHHUW B KJIACCE,
MOMOTAIOT YCTAaHOBJICHUIO JOOpOKeIaTeNbHOU aTMoc(ephl BO BpeMs
ypoKa.

[IpumeHeHne Ha  ypoK€  HMHTEPAKTUBHBIX  (popM  paboThl,
CTUMYJIMPYIOIIMUX O3HABATEIbHYI0 MOTHUBALIUIO 00YYarOIIUXCS.
[Ipumenenue rpynmnoBod padoOThl WM pabOThl B Mapax, KOTOpHIE
CHOCOOCTBYIOT ~ Pa3BUTUIO  HaBBIKOB  KOMaHIHOW  paboThl U
B3aMMOJICUCTBUIO C IPYTUMH 00YUaIOIIUMHUCS.

Br160p 1 ncnonb30BaHrE Ha YpOKax METOJIOB, METOAMK, TEXHOJOTHUH,
OKa3bIBAIOIIMX BOCIMTATENIHOE BO3JCUCTBME Ha JIMYHOCTh B
COOTBETCTBHUM C BOCIUTATEIbHBIM HWJCATIOM, LEIbI0 W 3aJa4aMu
BOCIIMTAHUSI.

NuuuuvpoBanue M TMOJAEpPKKA MCCIEI0BATEIbCKON JEATEeIbHOCTH
IIKOJIBHUKOB B (opMe  BKJIIOYEHUS B  YPOK  Pa3IUYHBIX
UCCIIEIOBATENbCKUX 3a/JaHUN, YTO JAeT BO3MOXKHOCTh OOYYarolIuMcs
NPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEHICHUS] TEOPETHYECKOU



npoOsemMbl, TeHEpUpPOBaHUA U OQGOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOXUTEJIBHOTO  OTHOLIEHUS K YYXKUM  HUAEsIM, MyOJIUYHOTO
BBICTYIUICHHUS, ApTyMEHTUPOBAHUS M OTCTAMBAHMS CBOEH TOUKU 3PEHUSI.

— VYCTaHOBIICHUE YBaXUTEJIbHBIX, JIOBEPUTEIbHBIX, HEPOPMAIBHBIX
OTHOUIEHUN MEXIy Yy4YWUTeleM M YYEHHKaMH, CO3/JaHHE€ Ha YpOoKax
IMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

JIOTIOTHUTENBHO K YUCITY YacOB, OTBEICHHBIX Ha U3YUYEHHUE alnreOphl, B IENIX
dbopMupoBaHUs Yy OOy4alONIMXCSd MAaTeMaTUYeCKOW TPaAaMOTHOCTH, YMEHUS
MPUMEHSTh B U3HU MAaTeMaTUYECKUE 3HAHUS, MOJIydYEeHHBIE B IIKOJE, B 7 U &
KJaccax job6asieHo no 1 yacy B Hezento, B 9 kimacce — godasneno no 0,5 yaca B
HEJICNIO0, BBIJICICHHBIX M3 4acTd, GOPMHUPYEMOM ydacCTHHKaAMU 0Opa30oBaTEIbHBIX
OTHOIIEHUH, HA BHYTPHUIpPEIMETHbINM ydeOHbli Moaynb — BIIYM «OcHoBbI
MaTEeMaTU4YeCKOM rpaMOTHOCTW». [Ipy M3ydeHun JaHHOTO MOAYJsS 0OydYaroluecs
ydarcs aHaJM3UpOBaTh U 0000MATh (MHTETPUPOBATH) MHPOPMALIMIO PA3THUYHOTO
NPEAMETHOTO COJAEpX aHusi B pa3sHOM KoHTekcte. [IpobOnembl, KoTOpbie
oOy4aronieMycsi HEOOXOJUMO MpPOaHATU3UPOBATh M CHUHTE3UPOBATh B ECAUHYIO
KapTUHY, MOTYT UMETh KaK JUYHBIN, MECTHBIM, TaK U HAIIMOHAJIbHBIC TJI00AThHbIC
acriekThl. O0y4aroluecs 10KHBI 00J1a/1aTh YHUBEPCAIBHBIMU CIIOCOOAMH aHAIN3a
uHdpopmaruu u €€ UHTErpald B e€AUHOE I1eoe. B TakoM KOHTEKCTe
MaTeMaTU4YecKasi TPaMOTHOCTb BBICTYMAET KaK CIOCO0 COIMAaIbHOW OpUEHTAIUU
JUYHOCTH, WHTErPUPYIOLIEH CBsA3b 00pa30BaHUs, B MEPBYI Oouepenb OOILero, ¢
MHOT'OIUIAHOBOW YEJIOBEYECKON JIEATEILHOCTEIO.

OO6m1ee 9ucao 4acoB, OTBEAEHHBIX ISl U3YUYEHUs y4eOHOro Kypca «Anredpay»
(Bmecte ¢ BITYM «OcHOBBI MaTeMaTHYECKOM TPaMOTHOCTHY») COTIIACHO YYEOHOMY
wiany B MBOY COIII Ne22, cocrasisier 391 vac: B 7 kinacce — 136 yacoB (4 yaca B
Heaenmo), B 8 kimacce — 136 yacos (4 uaca B Henenio), B 9 kimacce — 119 gacos (3,5
yaca B HEJIEIIIO).



COJEPKXAHUE YYEBHOTI'O KYPCA
7 KJIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBI 3ammcu
npobeit k gpyroil. IloHaTwe panuMOHAaIBLHOTO 4HCA, 3alUCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAJIbHBIMU YHCIIaMU. PelieHue 3a1a4y U3 peaibHOM MPAKTUKHU HA 4acT, Ha
JpoOu.

CreneHb C HaTypallbHBIM I[IOKa3aTeleM: OIpenesieHue, MnpeoOpa3oBaHUE
BBIPKEHHI HA OCHOBE OIpPENENICHNs, 3auch 00ibIKX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 337auu Ha
IIPOLICHTBI, PELICHUE 3aa4 U3 PEaIbHON IIPAKTUKHU.

[IpumMeHeHNE TPU3HAKOB  JACIUMOCTH, PA3JIOKEHHE HA  MHOYKHTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM uuciae TmpsmMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IlepemMeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEJINYNHAMH B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OYKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAXKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
MIPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTenens MHOrowieHa. Cl0KeHUE, BBIYUTAHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUSA: KBaApaT CyMMBbI
Y KBaApar pasHoctu. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MNpeoOpa3oBaHUsl YpaBHEHMS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHNN. COCTaBIICHHE YPABHEHUI IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOUIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpapuk. Cuctema IByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PemieHue cucrem ypaBHEHUH



cocoOoM noAcTaHoOBKU. [IpuMepsl perieHns TEKCTOBBIX 3a/1a4 € ITOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAMHATHOMN MPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHarta
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. I'paduk hpyHKIMM.
CaoiictBa pynkuuii. JIuneitnas ¢pynkuus, e€ rpaduk. I'padux dpynkuum y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KIIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uppanMoOHAIBHOM YHCIE.
JecsaTnunbie TPUOTMKEHUST UpPAIMOHAIBHBIX yucen. CBoiicTBa apuMeTUUECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaXKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YUCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBagpaTHbIil TPEXWIECH, PA3JIOKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpandeckor apoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHUE aireOpandecKkux JapoOei.
PannonanibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, (hopMylia KOpHEHN KBaJipaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBAJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTanvs YpaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUU C JByMs NEpPEMEHHbIMU. I[IpuMepbl pemeHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OMHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. OOIaCTh OMPEACICHNS U MHOXKECTBO 3HAUCHUH (PYHKITUH.
CrnocoObl 3aanus QyHKIMIA.



I'paduk Pynkuun. Yrenue cpoiictB ¢(yHkuuun no e€ rpaduky. Ilpumepst
rpadukoB GYHKIHMA, OTPaXKaIOMIUX peabHbIE MPOIECCHI.

@DyHKIMU, OMNHUCHIBAIOIIME TPSIMYI0 ©U OOpaTHYI MPOMOPLHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduaeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U O€CKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXK1Y MHOKECTBOM JEHUCTBUTENIBHBIX YUCET U KOOPAUHATHOM IIPSIMOM.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuPMETHUYeCKUe JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYUHBI, TOUHOCTh MpUOIKkeHus. OKpyTiieHHe
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PemieHne ypaBHEHUH, CBOAAIIUXCS K JINHEMHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelienus ypaBHEHUNA TPETbEW U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YypaBHEHUU. PelieHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEIIHOEe, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMECHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNEepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckass wHTEpHperanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpauHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.



I'paduxu dysxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =YX, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHE I0CIEI0BATEIbHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMeTrpuueckas nporpeccur. @opmyibsl N-ro 4ieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMbI TIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON W TE€OMETPUYECKOW MpOorpeccuid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTMIKEHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U Pean3aluu €ro
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)IaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PpELICHUU [PAKTHYECKUX 3a]a4
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAa)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEHM JKU3HU I YCHEIIHOM NpodeccrHoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAyYHbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypOW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIEI0BATENBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MATEMaTUYECKUE 3HAHUSA B HMHTEPECAX CBOErO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, peEryispHas (usnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTUTAHUE:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM I pelleHus 3a1a4 B
00J1aCTH COXPaHHOCTH OKPY)KAroIleW Cpejibl, IUIAHUPOBAHUS NOCTYIKOB U OLICHKH
UX BO3MOXHBIX MMOCJIEICTBUI JJI1 OKpYKaroLEen cpebl, 0CO3HAHUEM TIJ100aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBbHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MPUOOPETaTh B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUWA, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYyallMl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUN, OTHOIICHWUH MEXIY IOHATUIMH, (OPMYIUPOBATH
OTpEJICICHUs] ~ TOHSATHUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTPHUIATCIbHBIC, €AMHUYHBIC, YAaCTHBIE M O0OIIHe,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPHUH JJIs BBIABICHUS 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUHNI;
JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTelbCTBA
MaTeMaTh4yeckux (aKkToOB, BBICTpAUBaThb aPryMEHTAIUIO, MPUBOAUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB peELIEHUs, BbhIOMpaTh HaubOoyiee MOAXOASAMMA C YYETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, NPOoOIeEmMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOe, (QOpMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOJAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUSI M BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIO/IEHUs, UCCIIEJJOBAHUS, OIIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTb W HU30OBITOYHOCTh HH(OpMAINM, ITaHHbIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpMAMU U HILTIOCTPUPOBATDH
perraemMbie 3aJayd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukod ©u UuxX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYKJIACHUA B COOTBECTCTBUU C YCIIOBUSAMUA
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, 'PaMOTHO BbIPpA’KATh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOIy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BONPOCHI O CYIIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3aj1auu, BHICKA3bIBaTh UJEH, HAIIEJICHHbIC HA TTIOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYyTUX
YYaCTHHKOB JUayora, OOHapyKMBaTh Pa3IMuM€ U CXOJCTBO IO3HIIHMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHHUs  3aJadd,  DKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYIIICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHHOW U MHIUBUAYaTIbHOM
paboThI MpHU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh LEIb COBMECTHOM JEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHON paboThl, pacHpelensTb BHAbI padOT, JOroBapUBATHCA,
o0CyX)IaTh MPOLIECC U Pe3yJIbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OcCyXaeHHs, 0oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIMOJIHATH CBOIO YacTh PaOOThI
U KOODJIWHHPOBATh CBOM [JEWUCTBUS C JPYTMMHU YJIE€HAMH KOMAaHHbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOMpATH CIOCOO PEIICHUSI C YYETOM HMEIOIIUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBAaTb U KOPPEKTHUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpo.]Ib, IMOIUOHAJIbHBbIN NHTEJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPHU PEIICHUH 3a4a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATa JIESITEIbHOCTH TOCTABJICHHOM LIEJIN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LIEIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BbInonHATh, codeTass YCTHbIE M NHUCbMEHHBbIE MPUEMBI, apu(MeTUYECKHE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHUs YHMCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HbIE
CIIOCOOBI M MPUEMBI BBIYUCIICHHS 3HAYCHHUH JPOOHBIX BBIPAKEHUH, COICPKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTh OT 0AHON (HOPMBI 3aMKMCH YUCET K APYrod (mpeoOpa3oBhIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BHIYMCICHUN, OIIEHKY 3HAUCHUI
YUCJIOBBIX BBIpa)KCHUM. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIU HATYPaIbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 3aJaY, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, TPOILEHTAMH, HHTEPIPETUPOBAThH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B MPOIECCE OCBOCHUS yUeOHOT0 MaTepHaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIPAXXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHATh Mpeobpa3oBaHus 11EJI0T0 BEIPAXKEHUSI B MHOTOWICH TPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOT'OYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOITIEr0 MHOXKUTEJIS, TPYIIITMPOBKU CIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IOKA3aTEISAMHM IS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemware yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUH JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHHEM JHHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IUNIOCKOCTH I'paUK JIUHEHHOTO ypPAaBHEHUS C JBYMsI
NEPEMEHHBIMH, MI0JIb3YSCh I'Ppa)UKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C BYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxkath HA KOOPAUHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KU, MHTEPBAJbl, 3aUCHIBATh YHCIOBbIE IPOMEXKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTe rpaduyeckuid cnocod MPEACTaBICHHUS W aHalu3a UH(pOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 TPAPUKOB peaTbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiiCs TOJIYYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HadallbHbIE MPEACTABICHUS O MHOXXECTBE JEUCTBUTEIIBHBIX
YyCell JJIl CPaBHEHUS, OKPYTJICHHS U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh TOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJSATOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEp)KAIIMX KBaJpaTHbIE KOPHHU, HCHOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonp3oBath 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.



AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C LEJbIM IO0Ka3aTelieM, BBIIOIHSITh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BbITIONHATE TOXAECTBEHHBIE TPE0OPa30BaAHMS PAlMOHANBHBIX BRIPAXKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alre0pandyecKuMu ApoosiMu.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHus BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewiate NMHENHBIE, KBaJIpaTHBIE YPaBHEHUS WU PalMOHAJIbHBIC YpaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIICTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACcTaBlIeHUN (yCTaHaBIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJIEJIM C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBbl YypaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMEHSTh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpa)UuecKyto
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[ToHumaTe ¥ UCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), ONPECIATh 3HAUeHHE (YHKIUM MO 3HAYCHMIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI GYHKINHA
o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BrImonHITh apudMeTHYecKne ASUCTBUS C PAIIMOHATILHBIMU YHCIaMH, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIMOJIHATH BBIYMCICHHSI C HUPPAMOHAIbHBIMU
YHUCIIAMH.

HaxonuTth 3HaueHus CTENEHEN C UEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  EUCTBUTEIbHBIE YHWCJIA, BBINOJHATh MPUKUAKY pE3yJbTara
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKECHUI.



YpaBHeHMS U HEpaBeHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIE YPABHEHHUS, YPABHEHHUS, CBOSIIHECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

Pemare cucTteMbl IBYyX JIMHEHWHBIX YPAaBHEHHMHM C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemarh TekcTOBBIE 3amayM  aireOpauvdeckKuM CHocoOOM €  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM ypaBHEHM, B
TOM YHCJI€ C IPUMEHEHNEM IpaUuecKUX MpeCTaBIeHUN (yCTaHaBIUBAaTh, UMEET
JU ypaBHEHWE WM CHCTEMa YpPAaBHEHUM pELICHUs, €CIM HMEET, TO CKOJIBbKO, U
npouee).

PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pEelIEHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl JUMHEHHBIX  HEPABEHCTB, CHCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpPaTHOE HEPAaBEHCTBO, H300pakaThb pEIIEHUE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PELIEHUE C TOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PEILICHNUN Pa3IUYHbIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (yHKUMM HW3y4eHHBIX BHUIOB. [loka3biBaThb CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U M300pakaThb CXeMaTHYECKU TpaduKu KBAJAPATUUHBIX (DYHKITHH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajpaTuyHyro (QyHKIHIO 110 (HOopMyJie, TPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCAEA0BATEILHOCTH H IPOTPeCCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUU NP Pa3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCNOJb30BaHMEM (OpMya N-TO  4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCJIEI0BAaTEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematp 3a7aun, CBA3aHHBIE C YHCIOBBIMH ITOCIIEOBATEIBHOCTSIMH, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJIATOPA, UPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3esioB H TeM KonrpoJibHeie
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI padoThI
pecypchl
1 Yucna v BBIYKCIICHHS. o5 2 bubmuorexa [JOK
Panyonanbabie yucia https://m.edsoo.ru/7f415b90
5 Anrebpanyeckue 97 2 bubnnoreka [HOK
BBIPAXKEHUS https://m.edso0.ru/7f415b90
3 YpaBHeHHUS U 20 5 bubnuorexa [JOK
HEpaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 1 bubnnorexa [HOK
rpaduku. OyHKIHN https://m.edso00.ru/7f415b90
5 [ToBTOpEHUE U 4 bubnuorexa [IOK
00o0mieHne https://m.edsoo.ru/7f415b90
BIIYM «OcHoBbI 34
MaTeMaTHYECKON TPaMOTHOCTH
[TpomexxyTouHast aTTecTanus 2 1
OBILEE KOJIMYECTBO
i 136 8

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3iejioB H TeM KoHnTpoJbHbie
n/n Bcero o0pa3oBaTejibHbIE
IpOorpaMmmal paﬁoT],I
pecypchl
1 Umucaa 1 BEIYUCICHUS. 15 5 bubnuorexa [JOK
KBagparusie kopHu https://m.edsoo.ru/7f417af8
Umucaa 1 BEIYUCICHUS.
2 CTeneHb C 1eIbIM 7 bubmorexa [IOK
t https://m.edsoo.ru/7f417af8
IoKa3aTeyieM
Anrebpanyeckue
3 BBIPAKEHHUS 5 1 bubmorexa [JOK
P Y https://m.edsoo.ru/7f417af8
KBaapartHpiii TpEXusieH
Anrebpanyeckue
4 BBIPAKEHHUS 15 1 bubmorexa [JOK
p ’ https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
YpaBHeHus u
5 HEpaBEHCTBA 15 1 bubmorexa [JOK
p ' https://m.edsoo.ru/7f417af8
KBanparnble ypaBHEHUS
YpaBHeHus u
6 HepaBeHCTBa. CUCTEMBI 13 1 bubmorexa [JOK
P L https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHUA U
7 HEpaBEHCTBA 12 1 bubmorexa HOK
p i https://m.edsoo.ru/7f417af8
HepasencrBa
8 @yHkuyuu. OCHOBHBIE 5 bubmuoreka [IOK
TTOHSTHUS https://m.edsoo.ru/7f417af8
9 Oynkuu. Yucnosele 9 bubmnoreka IIOK
byHKIIIHN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 4 1 bu6muoreka [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
BIIYM «OcHOBBI 34
MaTEeMaTHIECKOH TPaMOTHOCTH
[IpomexxyTouHas arrectamus 2 1
OBIIEE KOJIMYECTBO
- 136 9

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM KonrpoJibHeie
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThbI
pecypchbl
1 Uucna 1 BEIYUCICHHUS. 9 bubmuorexa [JOK
JlelicTBUTENbHBIC YKCIIA https://m.edso0.ru/7f419d08
YpaBHeHus u
2 HEpaBEHCTBA. Y paBHEHUS 14 1 bubmorexa LOK
P N P . https://m.eds00.ru/7f419d08
C OJTHOM TIEPEeMEHHOM
YpaBHeHus U
3 HepaBeHCTBa. CHCTEMBI 14 1 bubmorexa HOK
P o https://m.eds00.ru/7f419d08
ypaBHEHUN
YpaBHeHus u
4 HEpaBEHCTBA 16 1 bubmorexa HOK
p ’ https://m.eds00.ru/7f419d08
Hepagencrtpa
bu6mmoreka [IOK
> PynxuH 16 ! https://m.edso0.ru/7f419d08
5 YucnoBbie 15 1 bu6mmoreka [IOK
MOCJIENOBATEIHLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 16 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
BITYM «OcHOBEBI 34
MaTeMaTUYECKON TPaMOTHOCTH
[IpomexxyTouHas arrectaus 2 1
OBLIEE KOJIMYECTBO 119 5
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 BbinonHsaTe, coueras  yCTHbIE M IIMCbMEHHbBIE  IPUEMBI,
' apudMeTUIeCKHe IEUCTBHS C pallUOHATIBLHBIMHU YUCTIAMU
Haxonuth  3HaYeHUsT  YHUCIOBBIX  BBIPAKECHUM,  MPUMEHSTH
19 pazHooOpa3Hble CHOCOObI ¥ MNPUEMBI BBIUMCICHUS 3HAUYCHUMN
' JIPOOHBIX BBIPAKEHUHU, COJCPKAIIUX OOBIKHOBCHHBIC M JICCATUIHBIC
JIpodu
[lepexonuTs OT OAHOM QoOpMBI 3amucH 4YHMCed K JAPYro
. (mpeoOpa3oBBIBaTh  JECATUYHYIO ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO POOb)
1.4 CpaBHUBATH U YIOPAIOUYMBATH PAllMOHAIbHbBIE YHCIIA
1.5 OKpyrnaTh uncia
BhITIOTHATE NMPUKHUAKY U OLEHKY pe3yJibTaTa BBIUUCIECHUN, OLIEHKY
1.6 3HQUEHUW YHUCJIOBBIX BBIPAXKEHUW. BBINONHATE JEUCTBUSA CO
CTEMEHSAMH C HaTyPaJIbHBIMU MTOKA3aTEISIMU
17 [IpuMeHATh TPU3HAKK ACIUMOCTH, DPA3JI0KEHHE Ha MHOXHUTEIH
' HaTypaJbHbIX YHCET
Pematp  mpakTUKO-OPUEHTUPOBAHHBIE  337auM, CBS3aHHBIE C
OTHOIIEHUEM  BEJIMYHMH,  MPOMOPIHOHATBLHOCTHIO  BEJIHYHH,
1.8 MPOLICHTaMH, HMHTEPIPETUPOBATh pPE3yIbTaThl PEUIEHUs 3aJad C
y4€TOM OTpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BbIpAKEHUS
21 Hcnonp3oBaTh anreOpanyecKkyrd TEPMUHOJIOTHIO M CHMBOJUKY,
' MIPUMEHSATH €€ B MPOIECCE OCBOSHUS YUeOHOT0 MaTepurasia




Haxomuts 3HaueHus: OYKBEHHBIX BBIPAKEHUN TMPH 3aaHHBIX

22 3HAYCHUSX MTEPEMEHHBIX
23 BhimonHATe mpeoOpa3oBaHMs IENOTO BBIPAKEHHS B MHOTOUWICH
' IPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKphITHEM CKOOOK
BbInosnHATE yMHOXKEHHE OHOUJIEHa HA MHOTOYJIEH M MHOTOUJIEHA Ha
2.4 MHOTOWJIEH, HNPUMEHSTh (OPMYNbl KBagpaTa CyMMbl W KBajpara
pa3sHOCTH
OcymiecTBIATh  Pa3oKEHHE MHOIOWIEHOB HAa MHOXHUTEIH C
2.5 IIOMOUIbIO BEIHECEHHUSI 3@ CKOOKH O0ILEr0 MHOXKUTEINS, TPYIIIUPOBKU
cJlaraeMblx, IPUMEHEHUs (POPMYJT COKpPAIEHHOTO YMHOXKEHHUS
[TpumensTs  mpeoOpa3oBaHMsi ~ MHOTOWIEHOB A PELICHHUs
2.6 pa3IMuYHBIX 33Jady W3 MAaTEeMaTUKH, CMEXHBIX IPEIMETOB, W3
peaabHON MPaKTUKU
97 Vcnonb30BaTh CBOWCTBA CTENEHEHM ¢ HATYPaJIbHBIMH IOKa3aTENIIMU
' JUTSl Ipeo0pa3oBaHus BHIPAKCHHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate sMHENWHBIE ypaBHEHHMS C OJHOW IEPEMEHHOW, IPUMEHSSA
3.1 IpaBuia Mepexoja OT UCXOIHOTO YPaBHEHUS K PABHOCUIIBHOMY EMY.
[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM ypaBHEHUS
3.2 [TpumeHsTp TpaduUecKkue METOJAbl TPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupats mnpuMepsl Nap YHCEN, SBISIOIUXCA pelICHHEM
' JIMHENHOT0 ypaBHEHUS C JIByMS IEpEMEHHBIMU
Ctpouthb B KOOPAMHATHOM IJIOCKOCTH IpauK JTMHEHMHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI
pellleHns ypaBHEHUs
35 Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
' NEPEMEHHBIMH, B TOM YHUCIIE TpauuecKu
CocTaBiATh U pemaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHIA IO YCIIOBHIO 3a]1a4d, HHTEPIIPETUPOBATH B COOTBETCTBHU
C KOHTEKCTOM 3aJ1a4yM MOJIy4YeHHBIH pe3yabTar
4 Koopaunats! u rpadpuku. @yHkunn




N3o0pakath HA KOOPAWHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJIMHATaM, JIyud, OTPE3KH, UHTEpBAJbI, 3allUChIBATh
YHCIIOBBIE TPOMEKYTKH Ha aIreOpanvdeckoM s3bIKe
42 OtmedaTrh B KOOPJIMHATHOW IUIOCKOCTH TOYKHM MO 33JaHHBIM
' KOOpJMHaTaM
13 CrpouTts rpaduku TMHEHHBIX GyHKIUNA. CTpOUTH Tpaguk QyHKIHH Y
' = [x|
OnuceiBaTh ¢ MOMOUIbIO (YHKIIUI M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJHUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonnmare rpaduueckuid crmocod NPEACTaBICHUS W aHAIMU3a
4.6 uH(poOpMaluy, HU3BJIEKAaTh M HMHTEPIPETUPOBATH HH(OPMALUIO U3
rpauKoOB peabHbIX MPOILECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYMCIECHUS
Hcnonp30BaTh  HayalbHBIE  INPEACTABIECHUS O  MHOMKECTBE
11 JENCTBUTENbHBIX YHCEN JIsl CPAaBHEHUS!, OKPYIJIEHUSI U BBIUMCIICHUH,
' n300pakaTh JeMCTBUTENbHBIE YHCIAa TOYKAMH Ha KOOPIMHATHOU
IPSAMOM
[IpumensiTh TOHATHE apU(METHUYECKOrO0 KBaJIpPaTHOTO KOpPHS,
12 HAXOJUTh KBaJpaTHblE KOPHHU, MCIONB3Ys IpPH HEO0OXOAUMOCTH
' KaJIbKYJIATOD, BBITIOJHSATh npeoOpa3oBaHus BBIpAYKEHUH,
coJIepKalIiX KBaJpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonb3oBaTe 3amucu OONBIIMX M MalbIX YHUCET C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaKeHHs




2.1

[IpuMeHsTh TOHATHE CTENEHW C LEIbIM IO0Ka3aTesieM, BBIMOIHSITh
npeoOpa3oBaHMsl BBIPAXKEHUM, COJEpKAIIUX CTENEHU C IIEJIBIM

IIoKa3aTecjieM

2.2

BBITIONTHATE  TOXKIIECTBEHHBIC TPEoOpa3OBaHMs  PAIMOHAIBHBIX
BBIPQKEHUI HAa OCHOBE NPaBWJI JICMCTBHUI HAJl MHOTOYIECHAMH U

anreOpanvdecKuMHu IpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIfI TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

[TpumensTh peoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUs PA3IUYHBIX

3a/1a4 U3 MaTeMaTHKHU, CMEXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JMHENHBIEC, KBaJpAaTHBIC YPAaBHEHHsS W palMOHAJIbHBIC
YPaBHEHHs, CBOJSALIMECS K HUM, CUCTEMBI IBYX YPaBHEHHH C IBYyMs

MNEPCMCHHBIMU

3.2

IIpoBOoaNUTE DPOCTEHININE WCCICAOBAHUS YPAaBHEHHM U CHCTEM
yYpaBHEHMH, B TOM 4YHClI€ C [pPUMEHEHHEeM rpaduyecKux
IpeJICTaBICHUN (YCTaHABIMBATh, UMEET JIU YPABHEHUE UM CUCTEMA

ypaBHeHI/Iﬁ peumcHus, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

3.3

[Tepexoauts OT ciOBeCHOM (OpMYTUPOBKM 3amauud K €€
areOpanyecKoi MOJENU C IOMOIIBIO COCTABICHUS ypaBHEHUS WIN
CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBHM C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUJIA CpPAaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbBIE HEPABEHCTBA C OJTHOW NIEPEMEHHOM U UX
CHUCTEMBI, 1aBaTh IPaPUUECKyI0 HILTIOCTPAIIMIO MHOXKECTBA PEIICHUMA

HEPAaBCHCTBA, CUCTEMbI HEPABCHCTB

OyHKIMU

4.1

[ToHumMaTh M HCIONB30BaTh (DYHKIMOHAIBHBIE IMOHATUS U S3BIK
(TepMHUHBI, CHUMBOJHYECKHE OOO3HAUEHHUS), ONPENENATh 3HAYCHHE
(YHKIMU 110 3HAYEHUIO apTyMEHTa, ONPeeNIATh CBOMCTBAa (PYHKIIUHU

o e€ rpaduky

4.2

Ctpouts rpaduku 3JeMeHTapHbIX PYHKIMM BHJA:
y=k/x




k/x

, Y =X, ¥ = X3, ¥y = [X|, onuchIBaTh CBOMCTBA YHUCIOBOW (PYHKIIMH 1O €€
rpaduxy

9 KVIACC
Kox .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
11 CpaBHUBATh U yNOPSAAOYUBATh PALMOHAIBHBIE U MPPALMOHAJIBHbBIE
' qucia
Beinonusate apudmMeTrnueckue 1eHCTBU C pallMOHAIbHBIMU YUCIIAMH,
1.2 coueTasi yCTHBIE M TUCbMEHHBIE ITPUEMBI, BBIIIOIHATh BEIYUCIICHHUS C
UPPALMOHAIBHBIMU YU CIIAMH
13 HaxonuTs 3Ha4eHHs CTENEHEN C LENBIMU IOKa3aTeNIIMU U KOpHEH,
' BBIYHCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyrisiTh  NEHCTBUTENBHBIE 4YHCIA, BBIIOJHATH  NPUKUIKY
' pe3ynbTaTa BEIYUCIECHUHN, OLICHKY YUCIOBBIX BBIPAKECHUM
2 VYpaBHEHUs U HEPABEHCTBA
’1 Pemate JsMHENHBIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHHS,
' CBOJIAIIIIMECS K HUM, IPOCTENIINE APOOHO-PALlMOHAIbHbIE YPaBHEHUS
Pemate cucteMsl IBYX JIMHEVMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.2 U CHUCTEMBI JBYX YypPaBHEHHUH, B KOTOPBIX OJHO YypaBHEHHE HE
ABJISIETCS JINHEWHBIM
Pemate TekcTOBBIE 33]aUn aNreOpandeckuM CriocoO0M € MOMOIIBIO
2.3 COCTABJICHUSl YPaBHEHUs WM CHUCTEMBI [BYX YPAaBHEHUU C IByMs
MIEPEMEHHBIMU
Y [IpoBOANUTHE TIPOCTEHINNE HCCICAOBAaHUS YPAaBHEHUM U CHUCTEM
' YpaBHEHUH, B TOM 4YHUCIE€ C TpPUMEHEHHEM TrpaduuecKux




IIpeCTaBICHUN (HallpUMep, YCTaHABIMBAaTh, UMEET JIM ypaBHEHHUE

WM CHCTEMa YPaBHEHHM pelleHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemlare nuHEVHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
n300paxkaTh peleHue HepaBEHCTB Ha UMCIIOBOM MPSIMOM, 3alUChIBAaTh

pPEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

2.6

Pemate crmcTeMBl JHMHEHWHBIX HCpaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKJIIOYAOOIKME KBAaApPaTHOC HCPABCHCTBO, I/1306pa)KaTI> pE€UICHUC
CHUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alMUChIBATh PCUHICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PEIICHUM PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

PacnosHaBath ~ (YHKIMH  W3y4eHHbIX  BUAOB.  [loka3biBaTh
CXEeMaTHYEeCKH pAaCIIONOKEHHE Ha KOOPJMHATHOW IUIOCKOCTH
rpadpukoB ¢ynkumii Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3Ha4eHHi KO3((UIIMEHTOB, ONKMCHIBATH CBOWMCTBA

byHKIUI

3.2

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHUE Ha KOOPAWHATHOU
MIOCKOCTH TpadukoB GyHKIMA Buga Y = VX, Y = |X| ¥ omuchIBaTh

cBOMcTBa PyHKIUH

3.3

CTpOI/ITB n I/I306pa)ICaTB CXEMATUYCCKHU Fpa(I)I/IKI/I KBaApPATHUYHBIX

(GyHKLIUH, ONMMCHIBATH CBOMCTBA KBAJPAaTHUHBIX (YHKIMH MO HMX

rpaduxkam

3.4

Pacrnio3HaBaTh KBaJgpaTHUHYIO (YHKIMIO TO (QopMmylie, IPUBOAUTH
IpUMEphl KBAAPATUYHBIX (PYHKUMN M3 peasbHOM >KM3HU, (U3HKH,

T€OMETPUH

ApudmeTrnueckasi U reOMeTpUYECcKas IpOrpeccuu

4.1

Pacno3naBath apI/I(I)MCTI/I‘-IeCKyIO U TCOMCECTPUUYCCKYIO IIPOrpeCCUU

IIPU pa3HbIX CrIoco0ax 3aaHus

4.2

BBINONHATE BBIYMCIEHUS C MCIOJIB30BAaHHEM (GOpPMYN N-TO 4ieHa
apuQMeTHUUeCcCKOil ¥ TEOMETPUUYECKON MPOTrPeCCHii, CyMMBI MEPBBIX N

YJICHOB




I/I306pa)KaTb YJICHBI IOCJICAOBATCIBbHOCTH TOYKaMH Ha

4.3

KOOpI[HHﬂTHOfI IIJIOCKOCTHU

Pemiats 3aga4u, CBA3aHHBIC C YN CJIIOBBIMU ITOCICA0OBATCIbHOCTAMMU, B
4.4 TOM YHCIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucina 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECTUUYHBIC, MIEPEX0] OT OAHOM (OpMBbI 3amucu
11 npobeit k apyroil. IloHsATHE palMOHANIBHOIO 4YMCiA, 3allUCh, CPABHEHUE,
YIOPSAA0YMBAHUE PALIUOHAIIBHBIX YHCEI
1 Apudmernueckue 1eCTBUS C pallMOHAIBHBIMU uiciaMy. Perienne 3agay u3
' peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHp ¢ HaTypajJbHBIM IIOKa3aTelieM: ONpeAeiieHHe, MpeoOpa3oBaHUe
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aIMCh OOIBIINX YHCEl
14 IIponeHTsl, 3auch NPOLEHTOB B BUAE APOOU U JpoOu B BHUJE IPOLIEHTOB.
' Tpu ocHOBHBIE 321241 HA IPOLIEHTHI, PEIICHUE 3a/1a4 U3 pealbHON PaKTUKU
L5 [IpumeneHne nOpPU3HAKOB JIEIMMOCTH, pa3jOKEHUE Ha MHOKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBHMcHMOCTHM, B TOM 4Hcie TMpsMas M oOpaTHas
' MIPOINOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
91 [IepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. [lomycTuMbIe
' 3HAYEHUS TIEPEMEHHBIX
25 IIpencraBneHne 3aBUCUMOCTH MEXJy BEIMYMHAMU B BHJE (DOPMYIIBL.
' Brruucnenust mo popmynam
23 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXEHHM, TOXIAECTBEHHO paBHBIE
' BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpnHowieHbl 1 MHOTOuWlIeHbl. CTeneHb MHOTOWIEHa. ClI0KEHNE, BBIUNTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMysbl  COKPAIIEHHOTO YMHOXEHHS: KBagpaT CyMMbl M KBajpaT
2.6 pazHoctu. dopmyna pa3HOCTH KBaJapaToB. Pa3iiokeHne MHOTOWIEHOB Ha
MHOXKHUTETHN
3 YpaBHeHUS




31 VYpaBHeHHe, KOpPEHb ypaBHEHHMs, IpaBUiIa INPeoOpa3oOBaHUs YpaBHEHMS,
' PaBHOCUIILHOCTh YPaBHEHUM
3.9 JIuHeitHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
33 CocraBiieHre ypaBHEHUH 110 YCIOBMIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢
' IMOMOILBIO YPABHEHUI
3.4 JIuneiiHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
Cucrema IByX JIMHEHHBIX ypaBHEHUH C JBYyMs IN€pEMEHHbIMH. PerieHue
3.5 CHCTEM YpaBHEHMH CIIOCOOOM MOACTaHOBKHU. [Ipumeps! perieHus TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHMU
4 Koopaunats! u rpapuku. ®ynkunu
4.1 Koopaunara Touky Ha mpsMon
42 UucnoBble  nmpomMexyTku. PaccrossHme  Mexay — AByMs — TOYKaMu
' KOOpJAMHATHOU IPAMOK
43 [IpsimoyronbHas cucrtema koopauHatr, ocu OX u Oy. Abcuucca 1 opauHaTa
' TOYKH Ha KOOPJIAMHATHOM IUIOCKOCTH
A4 [Tpumeps! rpadukoB, 3anaHHbIX Gopmynamu. UTeHne rpauKoB pearbHBIX
' 3aBUCUMOCTEN
4.5 ITonsarue gpynkuuu. I'papux pynkumu. CroiicTBa QyHKIHIA
4.6 JIuneitnas pynxuus, e€ rpapuk. I'padux GyHknmm y = [x|
A7 I'papuueckoe pemieHHe JIMHEHHBIX YpaBHEHUM M CHCTEM JIMHEHHBIX
' YpaBHEHHU
8 KVIACC
Kon IIpoBepsieMblIii 3JIEMEHT COACPKAHMS
1 Yucna 1 BBIYUCIIEHUS
11 KBagparubiii xopeHb u3 uucna. [loHsTHe 00 HpPpalMOHAIBHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apupMeTHdyecKuxX KBaJpaTHBIX KOpPHEM W HX NpPUMEHEHHUE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHU N u BBIUYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA
1.3 CreneHb ¢ 1enbIM MokaszaTesiem u €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCia




2 Anrebpandeckue BoIpaKEHUS

21 KBagpaTHblii  TpEXuiieH, pa3loKeHUEe KBaJpaTHOIO TpEXWICHa Ha
' MHOXKHUTEITN

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE anreOpandeckux Ipoodei

2.4 PannonanbHble BbIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBangpatHoe ypaBHeHme, (opMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM

3.3 [Ipocreiimme qpoO6HO-pallMOHALHBIE YPaBHEHUS

I'paduueckas uHTEpIIpETALUs YPaBHEHHH C IByMsI IEPEMEHHBIMH U CUCTEM
3.4 JIMHEHHBIX YPaBHEHUN C IBYMs IIepeMEHHbIMU. [IprMepsl pemenns cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs EpPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH

i1 ITonartue ¢ynxnuu. OOnacTe ompeneneHuss W MHOXECTBO 3HAYEHUH
' ¢ysakuu. CrocoOsl 3a1aHus PYHKIMMA

4.2 I'paduk pynkumu. Yrenue cBOUCTB GyHKIUU 1O €€ rpapuKy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroUX peaibHble IPOLECCH

44 OyHKIUHN, OINMMCHIBAIONIME TPSAMYIH0 H OOpaTHYIO TPOTOPIHOHATIHHBIC
' 3aBHCUMOCTH, UX IrpauKu

4.5 Oyukmmu y =Xx2, y = X?

4.6 Oynkiun y = [x, y = |x|

4.7 I'paduueckoe peieHre ypaBHeHUN U CUCTEM ypaBHEHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BBIYMCIECHUS
11 PannonanbHbple uKca, WPPALMOHAIBHBIE YMCIA, KOHEYHbIE U OECKOHEYHBIE
' JECATUYHBIE JPOOH
MHOXECTBO  JEHUCTBUTEIBHBIX  YHCEJ, JCHCTBUTEIBHBIE 4YHUCIA  KakK
19 OecKOHEeuHble JecATHYHBbIE ApoOH. B3auMMHO O0JHO3HAYHOE COOTBETCTBHE
' MEXKJy MHOXECTBOM JECHCTBUTEIBHBIX YHCEN M KOOPAMHATHOM IPSMOM.
CpaBHEHHE IEUCTBUTENBHBIX YHCEIT
1.3 Apudmerndeckue 1eHCTBUS € IEHCTBUTEIbHBIMHI YU CIAMU
W3mepenus, npulnuxeHus, oueHKu. PazMepbl 00bEeKTOB OKPYKAIOIIEro MUPA,
14 JUIMTEIBHOCTh IPOLECCOB B OKpyXkaromeMm Mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuoIkeHus. Okpyrienue yucen. [Ipukuika u onenka
pe3yJIbTaTOB BHIYUCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBaaparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 buxBanpatHoe ypaBHeHHE. IIpumepsl pemeHus ypaBHEHMM TpETbEH H
' YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOGHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUeE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
29 Pemenne cucrem IByX ypaBHEHM, OHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBl YpaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa




['padmyeckass MHTEpIpeTals HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMS

2.16
NepPEMEHHBIMH

3 OyHKIUU

31 KBanparuunas ¢ynkuums, e€ rpapuk u cBoiicta. IlapabGosa, KoopIuHaThI
' BEPILKHBI MTapaboIibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pyrkuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YucnoBble OCIE10BATEIBHOCTH

41 Omnpenenenue U cocoObl 3aJaHNs YUCIOBBIX MOCIIEI0BATEIbHOCTEN. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEeHTHOM (hopMyItoi u ¢popmysioi N-To dieHa

49 Apudmernueckass mporpeccus. DopMynsl N-ro wieHa apuUPMETHIECKOM
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

13 ['eomeTpuueckass mporpeccus. Dopmynsl N-TO YI€Ha TE€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

14 N300paxkeHne YaeHOB apU(PMETHUECKOM U TE€OMETPUYECKOW Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MIIOCKOCTH. JIMHEIHBIN 1 SKCIIOHEHIIMATBHBINA POCT

4.5 CrnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOTO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHSAMHU: MHOXECTBO, IOJMHOXECTBO,
OIlepaly HaJ MHOXXECTBAMH; YMECHHE OIEPUPOBATH IIOHATUSAMU:
rpad, CBSA3HBIA rpad, AepeBo, MUK, MPUMEHATh UX MPH PEIICHUN
3ajjay; yMEHHUE MCIIOJIb30BaTh rpaduyeckoe MpecTaBiIeHUE
MHOXECTB JUIsl ONMUCAHUS PEaJbHBIX IPOLECCOB U SABJICHWM, NpPH

peUICHUHU 3aa4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPUPOBATDL NOHATHUAMM: OIIPCACIICHUEC, aKCHOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClioO3HaBaTb HWCTHUHHBLIC W JIOKHBIC
BbBICKA3bIBAHUS, IMPHUBOAUTL IIPUMEPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMHU: HATYpaJbHOE YHCIO, MMPOCTOE U
COCTaBHOE YHCIJIO, JEIUMOCTh HATYpAJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YUCIIO, MOJYJIb Yhcia, OOBIKHOBEHHAs IpOOh U
JecsTHYHas ApoOb, CTaHIAPTHBIN BUJ YUCIIA, PAIMOHATFHOE YUCIIO,
UPPALMOHATIBHOE YHUCJIO0, apu(pMETHUYECKUH KBaJIpaTHbBIN KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C UWCIAMHU, CpPaBHUBaTbh U
YOOPSIOYMBATh YHUCJA, MPEICTaBIATh YHUCIA HAa KOOPAUHATHOMN
NpSIMOM, OKPYIJISATh YHUCIA; YMEHUE JeNaThb NPUKUIKY U OLICHKY

pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh NOHATUSIMHU: CTENEHb C IEJIBIM MOKa3aTeleM,
apudMeTHUeCKUI KBaIpaTHbIM KOPEHb, MHOTOWIEH, ajredpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTeneH!
Oousbllle €AMHUIBI;, YMEHHE BBINOIHATH pacy€Thl 1Mo (opMysam,
npeoOpa3oBaHus LENbIX, APOOHO-pAllMOHANBHBIX BBIPAKEHUH U
BBIPAXEHUM C KOPHIMM, pa3I0KEHNE MHOTOYJIEHAa HA MHOYKUTEINH, B
TOM YHCJIE€ C HCHOJb30BaHHMEM (GOpPMYN Pa3HOCTU KBAApPaTOB U

KBaaApaTa CYMMbI U Pa3HOCTU




YMeHue onepupoBaTh NOHATHAMHU: YUCIOBOEC PABEHCTBO, YPAaBHEHHE
C OJHOW IIEpEMEHHOM, 4YMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JMHEUHBIE U KBaJApaTHbIC YPABHCHMUS,
JIpOOHO-PAMOHALHEIC YPABHEHHS C OJJHOW MMEPEMEHHOM, CHCTEMBI
JBYX JTUHEWHBIX YPABHCHUM, IMHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pAIllMOHAIBHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUN 3a/1a4 U3 APYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ady; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
IPSAMYIO U KOOPJMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs pelieHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUSAMH: (QYHKIUS, rpaduk (QyHKIHH,
HynMd (QYHKIOUH, TPOMEXKYTKHA 3HAKOIOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEEe W HAMMEHbIIEEC 3HAYCHUS
(GYHKIMM; ~ YMEHHE  ONEpUpOBaTh  TOHSATHUSMH: npsmast
IPOTIOPIMOHATIBHOCTb, JIMHEHHAS PYHKIUS, KBaJpaTHIHas () YHKIIHS,
oOpaTHasi MPONOPLUOHAIBHOCTh, Iapadona, THrepOoia; yMEHHE
cTpouth rpaduku  QYHKIUH, WCIONB30BaTh TpapuKu Ui
OIIpE/IeTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, U pEIIeHUs
3a7ad U3 APYrux y4eOHBIX MPEIMETOB M PEATbHON XKU3HU; YMCHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  MOHATUSAMHU: II0CJIEI0BATENBHOCTD,
apugmernueckas U  TE€OMETpUYecKass MPOTPEeCcCHH; YMEHHUE
UCIIOJIb30BaTh CBOICTBA MOC/IEN0BAaTENbHOCTEH, (POPMYIBI CyMMBI U
o0IIero 4ieHa MpH pelIeHuy 3a1ad, B TOM 4YHUCIIe 337ad U3 APYrHxX

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

VYMeHue pemars 3a1a4d pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLICHTHI,
JONIM M 4YacTu, JIBUKEHHUE, paldoTy, LIEHy TOBapoB M CTOMMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 337a4yl U3 00JIaCTH YIpaBJIeHUS TUYHBIMU
U ceMeHHbIMM (PMHAHCAMM); YMEHHE COCTABIISITh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHIO 3aJauH,
HCCJIEIOBATh MOJy4YEHHOE pelIeHNE U OL[EHUBATh MTPaBA0N0100HOCTh

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE3OK, Mpsmas,
oy, JIOMaHasl, yroi, MHOTOYT'OJIbHUK, TPEeYroJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHHUMU TPEYrOJIbHUKY,




NPSIMOYTOJIBHBIN TPEYroJbHUK, MeauaHa, OHCCEeKTpuca U BBICOTA
TPEYroJbHUKA,  YETHIPEXYTOJbHUK, MapajuielorpamM,  pomo,
NpsIMOYTOJIBHUK,  KBapaT, Tpameuusi; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (uUrypamu;
YMEHHE pellaTh 3a/1a4d, B TOM YHCJIe U3 MMOBCEIHEBHOW >KU3HU, Ha
HaXO0X/IEHNE FEOMETPUUECKUX BEJIUYHH C IPUMEHEHUEM U3yUYEHHBIX

cBoMcTB (huryp u pakToB

10

VYMeHue onepupoBaTh IMOHATUSMHU: PABEHCTBO (DUIyp, paBEHCTBO
TPEYrOJIbHUKOB; MapaJlJIeIbHOCTh U NEPIEHIUKYJIIPHOCTD MPSMBIX,
yrojl MeXAy HpSAMbIMH, HNEpHEHIUKYJSAP, HAKIOHHAs, MPOEKIUs,
nogodue  ¢uryp, TMOAOOHBIE  TPEYrOJIbHHKH,  CHMMETpPUs
OTHOCHUTEJIBHO TOYKH M NPSIMOM; YMEHHUE PaclO3HaBaTh PABEHCTBO,
cCUMMETpU0 ¥ noxobue  Quryp,  HapauieNbHOCTb U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KArOIEM MHUPE

11

YMeHue onepupoBaTh IOHATUSAMHU: [UIMHA, DPACCTOSHUE, YIOJ
(BeMMYMHA yIJIa, CHHYC U KOCHUHYC YIJla TPEYroJIbHUKA), IJIOLIa/lb;
yYMEHUE OLICHUBATh pa3Mepbl IPEAMETOB U 0ObEKTOB B OKPY’KaIOIIEM
MHUpE; yMEHHE TPUMEHATH (OpMyIbl MMEepUMeTpa MW IUIONIAAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIaU Kpyra, oobeMa
MPSIMOYTOJIBHOTO MapaiesienuIea; yMEHHe IPUMEHATh MpPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopeMy [ludaropa, TpuUroHOMEeTpHUECKHE COOTHOIIEHUS s

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENGEY

12

YMeHue wu300paxarh MJIOCKHE (UIYypsl W HMX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY HWIIU

CHUMBOJIBHOMY OITMCAHUTIO

13

YMmenune OIICpHUpPOBATH TIOHATUAMMU: TIIPAMOYIOJIbHasA CHCTEMaA
KOOpAWHAT, KOOpAWMHATBI TOYKH, BCKTOP, CyMMa BCKTOpPOB,
IMPOMU3BCACHUC BCKTOpa Ha YHUCIIO, CKaJIApHOC IIPOU3BCIACHUC
BCKTOPOB;, YMCHHUC HUCIOJb30BATH BCKTOPbI U KOOPAWHATHI JJIA
MNpEaACTAaBIICHUA JAHHBIX W PCIICHHA 3aaa4, B TOM YUCIIC U3 OPYrux

y‘-IC6HLIX MNpeaAMETOB U peaHBHOﬁ KHU3HU

14

YMenue OIICpHUpPOBATh TMOHATHAMMU: CTOJIOMKOBBIE U KpPYT'OBLIC

IUarpaMMmbl, TaOMUIBI, CcpeaHee apudMeTHYecKoe, MeauaHa,




HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHMCIOBOTO HAa0Opa;
YMEHUE W3BJIEKATh, MHTEPIPETUPOBATH U  MPeoOpa3oBbIBATH
UHPOPMAIINIO, TPEJCTABICHHYI0 B Ta0MIaX M Ha JUarpaMmax,
OTPAXKAIONIYIO CBOMCTBA U XapPaKTEPUCTUKH PEAbHBIX MPOIIECCOB U
SBIICHHWI; yMEHUE paCllO3HaBaTh M3MCHYMBBIC BEIUYMHBI B

OKpYXaIoIIeM MHpPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIA OMBIT (CIIy4dailHBIM
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIIEMEHTApHBIA HMCXO.)
CIIy4aifHOTO OIBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIyYalHBIX COOBITHI B OIBITax C
PAaBHOBO3MOYKHBIMHU 3JIEMEHTapPHBIMUA COOBITUSIMU; YMEHHUE DPEIIaTh
3aJa4d METOJOM OpPraHM30BaHHOTO mepedopa U C HCIOIb30BAaHHEM
MpaBuja YMHOXXCHHS; YMEHHUE OIICHHMBATh BEPOATHOCTU PEaTbHBIX
COOBITHIA U SBICHUH, MTOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUHA B OKpPYXKAlOINIEM MHpPE M B KU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMenne BbIOMPATh MOAXOAANIMNA W3YUYEHHBIH METOX IJISi PEUICHUs
3a/1a4y, PUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MaTEMaTUKH
B MCKYCCTBE, OIMCHIBATH OTIEIbHBIC BBIAAIOLIUECS PE3YJIbTaThI,
IIOJIyYEHHBIE B XOJ€ PAa3BUTHsI MAaTEMaTUKH KAK HAayKH, IPUBOJIUTH
IpUMEPBl  MATEMATHYECKUX  OTKPBITUM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHBIE W JIECATHYHBIE  JApOOM, TPOLEHTH, OECKOHEYHBIE
' MIEPUOINICCKHE POOH

13 PammonanbHbie yucna. ApupMETHYECKHE ONepaldd C PalrOHAIBHBIMH
' YHCIIaMH

14 HelictButenbHble uncia. ApuQMETHYECKHUE ONEpaluu C JACHCTBUTEILHBIMHU
' YHCIaMH

Ls [TpubnmkEHHBIE BBIYMCICHUSA, TMPaBHJIA OKPYTJCHHS, NMPHUKUAKA M OICHKA
' pe3yJibTaTa BEIYMCIECHUM

2 AnrebpanuecKue BRIPAKCHHS

2.1 BykBeHHBIE BBIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

29 Crenenp ¢ nenbiM mnokazateneM. CTeNeHb C palMOHAJIBHBIM IOKA3aTeNeM.
' CaoiicTBa cTeNEHN

2.3 MHorousieHsl

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JleifictBus ¢
' apu(METHUECKUMH KOPHSIMHU HATYpAIbHOH CTETICHN

3 YpaBHEHUS U HEpPAaBEHCTBA

a1 Llensie u apoOHO-pannoOHaIbHBIE YypaBHEHHs. CHUCTEMBl U COBOKYMHOCTH
' YpaBHEHUH

39 Llensie 1 npoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemenne TekcTOBLIX 3a1a4

4 YucnoBele NOCIE0BATEIBHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATENLHOCTEN

42 Apudmernueckass W Treomerpuyeckas mporpeccur. Popmyna CIOXKHBIX
' MPOLIEHTOB




DyHKIMHU

OyHKIMS, CMOCOOBl 3amaHus  (YHKIIHH.

I'papuk Pynakuuun. Obnacth

OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHui pynkuuu. Hynu ¢pynkiuum. [TpomexyTku

5.1. 3HAKOIMOCTOSAHCTBA. [IpoMeX)yTKM MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl U
MuUHUMYMBI (GyHKIuU. Haubonbiiee n HauMmeHblllee 3HaueHUE (QYHKIUU Ha
IPOMEXKYTKE

6 Koopaunats! Ha npsiMOii U TNIOCKOCTH

6.1 Koopaunarnas mpsimast

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHHUK

7.3 MHOroyrojabHuKu

7.4 OKpy>KHOCTb U KpYyT

7.5 H3mepeHne reoMeTpuuecKiX BeIMUruH

7.6 BekTopsl Ha mIockocTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunatopuka

8.4 MHoxecTBa

8.5 ['padsr




