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MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamMma mo ydeOHOMYy mpenmMery «Ausredpa» s 7-9 kimaccos
(npenMetHas obnacth «MaremaTtrka U WHPOPMATHUKA») COCTABJIEHA Ha OCHOBE
TpeOoBaHuii K pe3ynbTaTaM OCBOECHHSI OCHOBHOW OOpa30BaTEIbHON MPOrpaMMbl
OCHOBHOro  ofOmiero  oOpazoBanusi ~ DenepanibHOrO  TOCYAApCTBEHHOTO
00pa30BaTEeNbHOTO CTAaHAApTa OCHOBHOTO OOIIEro 00pa30BaHHUsA, YTBEPIKICHHOTO
npukazoM Munnpocsemienusi Poccuu ot 31.05.2021 1. Ne 287 (manee — ®I'OC
000), ®enepanbHOM 00pa3oBaTENbHOW MPOrpaMMbl  OCHOBHOIO — OOUIETO
obOpazoBanusi, dDenepanpHOll paboyeil mporpaMmbl TO Y4eOHOMY TMPEAMETY
«Anrebpa», a TakKe  OpPUEHTHMpPOBaHAa  Ha  IEJEBbIE  MPUOPHUTETHI,
copmynupoBanHbie B DenepanbHoi paboueid mporpaMMe BOCIUTAHUS.

[leneBbIM TPUOPUTETOM BOCIUTATEIHHON paboThl BATCKON TyMaHUTapHOM
TMMHA3UM  SIBJSIETCSL  CO3/laHuE€  OJIarONpHUSTHBIX  YCIOBMM JUJII  yCBOEHUS
IIKOJIbHUKAMH COIIMAJIbHO 3HAYUMBIX 3HAHUM — 3HAHWH OCHOBHBIX HOPM U
TpaJMLMi TOro 0OIIecTBa, B KOTOPOM OHHU XUBYT. B pamkax ypoka anreOpsl
JOCTHKEHHE ITOCTABJICHHOM 1I€JIM BOCIIMTAHUS PEAIN3YETCSI Yepe3:

- HCIOJIb30BaHUE BOCHHTATEIBHBIX BO3MOYKHOCTEW COJEp)KaHUs yueOHOro
IpeaMeTa: AEMOHCTPALMIO IPUMEPOB OTBETCTBEHHOTO, I'PAXkKIAHCKOTO MTOBEACHUS,
MPOSIBJICHUSI YEJIOBEKOJIIOOUST U JOOpPOCEPACUHOCTH; MOJI00P COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHUS, 3a/1a4 JJI PEIICHUS, TPOOIEMHBIX CUTYalUi 1J1s1 00CYKICHUS
B KJIacCe;

- TpUBJICYCHUE BHUMAHMSI IIKOJIBHUKOB K IIEHHOCTHOMY aClEeKTy M3y4aeMbIX
Ha ypOoKax SIBJIEHUH, OpraHu3aius ux padoThl ¢ MOJy4YaeMON Ha YPOKE COLUAIBHO
3HaYMMOW HWH(pOpMaIMeil — HWHULIMHAPOBAHHE €€ OOCYKIEHHs, BBICKA3bIBAHUS
yUYalIMMHCS CBOETO MHEHUS 10 €€ MOBOAY, BBIPAOOTKU CBOETO K HEM OTHOLICHMS;

- YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOIICHUA MEXIY YUYHUTEIEM U €ro
YUYEHUKAMH,  CHOCOOCTBYIOUIMX  IMO3UTUBHOMY  BOCHPHUSTHIO  YYalllUMHUCA
TpeOOBaHMI M TIPOCHO yUUTENs, TPUBICYCHUIO UX BHUMAHHS K OOCYXKJTaeMOi Ha
ypoke uHpopMaluu, aKTUBU3aLUU UX TO3HABATEJILHOMN 1€ATEIbHOCTH;

- MOOYXXJEHUE IIKOJIBHUKOB COOJIIOJaTh HAa YPOKE OOILETNPUHSATHIE HOPMBI
NOBEACHUS, MpaBuUiia OOMIEHUS CO CTApUIMMHU (YUYHUTENISIMH) M CBEPCTHUKAMU
(IIKOTBHUKAMHU ), TPUHLIUIIBI Y4€OHOM TUCIIUIUIMHBI U CAMOOPTaHU3allnY;

- TMPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOTHI yUyaruxcs, Hauoosee
3¢ ()EKTUBHBIX HA Pa3HBIX CTYNEHSIX 00pa30BaHUS;

- BKJIIOYEHHWE B  ypPOK  DJEMEHTOB  MPOEKTHO-UCCIEI0BATEIBCKON
NEeATEIbHOCTH, YTO JAeT IIKOJbHHUKAM BO3MOXHOCTh MPUOOPECTH HaBBIK
CaMOCTOATENLHOTO PELIEHUsI TEOPETUUECKOI MPOOIJIeMbl, HABBIK T€HEPUPOBAHUS U
oopmiieHHsT COOCTBEHHBIX HJEH, HABBIK MNYOJIMYHOTO BBICTYIUICHHUS II€pel
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ayJUTOpUEN, apr'yMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.
BocnuteiBaromuii MoTeHMaa ypoka ajureOpbl pealu3yercs udepes3 MoJ0op
BOCITUTBIBAIOIIETO COJEP’KaHUsI MaTepHualia, B OCHOBE KOTOPOro JekaT 0a30BbIe
HallMOHAJIIbHBIE  I[IEHHOCTH:  NATPUOTHU3M,  COLMAlbHAs  COJUAAPHOCTD,
IPAKJAHCTBEHHOCTh, CEMbsl, TpPyAd MW TBOPYECTBO, HAyKa, TpPaIULUOHHBIC
POCCHICKHE PEJIUTUH, UICKYCCTBO U JIMTEPATypa, IPUPO/IA, YEIOBEYECTBO.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
«AJITEBPA», HEJIM U3YYEHUSA YYEBHOI'O IPEIMETA «AJI'EBPA»

AnreOpa dBisSIeTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYNBAET U3yUECHUE JIPYTUX JUCUUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO JJis
POAOHKEHUS 00pa30BaHUS M B TOBCEAHEBHOM KU3HU. PazBuTne y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUYECKOW HAYKOH SIBIIEHUI U MPOLIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOJCIHPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MHBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUA. OCBOECHUE Kypca alireOphbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIoIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIC U
WHYKTUBHBIE PacCyKJIeHus, 0000IIeHe U KOHKPETU3aINIo, a0CTparupoBaHue u
anajgoruto. OOydeHwe  anreOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIHOM  JIEATENHHOCTH OOYyYaloIINXCs, MOITOMY CaMOCTOSITEIBHOE
peleHue 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType mporpamMmmsl yueOHOTO Kypca «Anredpay Ajisi OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEeP)KaTeIbHO-METOIUYECKUE JTHHUU:
«Uucma © BBIUKCICHUSN», «ANTEOpandecKHe BBIPAKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKaTrelbHO-METOIMYECKUX
JIMHUM pa3BUBACTCA Ha NMPOTHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJECHUCTBY C
JIPYTUMHM €ro JuHusIMU. B Xone wu3ydeHuss ydeOHOro Kypca OO0ydaronuMmcs
MPUXOIAUTCS JIOTUYECKU PACCYXKaTh, HUCIIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «AJredOpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pasernax
MaTeMaTHYECKOro 00Opa3oBaHus U CIOCOOCTBYIOIIUE OBJAJEHUIO 00YyYaIOIIMMUCS
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OCHOB  YHMBEPCAJIBHOIO  MaremaTudeckoro s3pika. CopepkarenpHO |
CTPYKTYPHOW OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Copnepxxanne nuHUM «Yuciaa W BBIYHCICHUS» CIYXUT OCHOBOW ISt
JaIbHENIIIET0 U3yYEHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIINXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Xe IPUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALHUOHAIBHBIMH YHCIaMH, (HOpMHpPOBAHHEM
IIPEICTABICHUN O IEMCTBUTEIBHOM YHCIIE. 3aBEPIIECHUE OCBOCHUS YUCIOBOM JIMHUN
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpanyecKux JMHUN — «AnreOpandeckue BhIpaKeHUs»
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTE€MaTUYEeCKOro amnmapara, HeoOXOAMMOTro JJid pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero odopazoBaHusi Y4eOHbIN MaTepuall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BbIpaXEHUIN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKH KakK S3bIKa s
NOCTPOEHUSI MATEMAaTHYECKUX MOJIENCi, OMHMCAHHWs MPOLECCOB M  SIBICHUU
peanbHOro Mupa. B 3anaun o0yueHus anreOpe BXOAAT TakKe ajJbHENIee pa3BUTHE
AITOPUTMHYECKOTO MBILUIEHHS, HEOOXOMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
UHPOpPMATUKKA, W  OBJAJECHUE HABbIKAMU  JEAYKTUBHBIX  PacCCyXICHUM.
[IpeoOpa3zoBaHrue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (GyHKIIMOHATBHO-TpapUUECKON JTMHUU HAIEJICHO Ha MOJy4eHUe
OOy4YaroIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEHMIEW MaTeMaTUYECKON MOJEIH
JUISL OTIMCAHUS U UCCIIeI0BAaHUS pa3HOOOpa3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJIE U
obmectBe. M3yueHnne maTepualia criocoOCTBYET pa3BUTHIO y 00yJarONTUXCsl YMEHUS
WCIIOJIb30BaTh pA3JIMYHBbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opMupoBaHUe
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydyeOHOMYy IIaHy B /-9 Kjaccax wu3ydaercss y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEIYIONIME OCHOBHBIC pa3felibl COACPIKAHUS:
«Uucma ® BBIUKCICHUS», «ANTCOpaWYeCKHE BBIPAKEHUS», «YPaBHCHHS U
HEPaBEHCTBA», « DYHKIIHI.

MECTO YYEBHOTI'O IIPEJIMETA «AJI'EBPA»
B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO yueOHBIN TpenMer «Amnredpay SBIsETCS
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00s13aTeNbHBIM 17151 n3yueHus. Ha n3yduenue yaeOHOro Kypca «Anredpa» OTBOAUTCS
306 gacos: B 7 kiacce — 102 gaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca
B Hezemo), B 9 kinacce — 102 gaca (3 gaca B He/Ienio).
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COILEPKXAHUE OBYUYEHUA

7 KJIACC

Yucsia ¥ BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, EPEXO] OT OJHOU (QOpPMBI 3amHUCH
apobdeit k apyroil. lloHATMe palMOHANBHOIO 4YHCHA, 3alUCh, CpPaBHEHHE,
VOOPSAOYMBAHUE  PAlMOHANBHBIX  YHMCeNl. ApH(pMETHUECKHe JEUCTBUA C
palMOHAIIBHBIMYA 4MCiIamMu. PemieHue 3agad u3 peaJbHOM NMPAKTUKU HA YacTH, HA
poowu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTEJIEM: OIpeneeHue, MnpeoOpa3oBaHUE
BBIP@XEHUI HAa OCHOBE OIPENETICHMUs], 3auch 0oypnX uncen. IIponenTsl, 3anuch
MIPOLICHTOB B BUJE APOOH U J1poOU B BUAE MNPOLEHTOB. Tpu OCHOBHBIE 3a7a4yd Ha
ITPOLEHTHI, PELICHHE 3a]1a4 U3 PEaIbHON MPAKTUKH.

IIpuMmeHeHne NPU3HAKOB  JIEIUMOCTH, PA3jI0oKEHHE HA  MHOXUTEIU
HaTypAJIbHBIX YUCEIL.

PeanbHple  3aBHCHMMOCTH, B TOM  4ucjle TMpsMas ©  oOparHas
MIPONOPLIMUOHAIBHOCTH.

AJuiredOpanyecKue BbIpasKeHUs

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOU. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. IIpeacraBinenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
(dopmyiiel. Beruncnenus no ¢popmynam. [Ipeobpa3oBanre OyKBEHHBIX BbIPAXKECHHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpeoOpa3oBaHUs CyMM U
MPOU3BEICHUH, IPABUIIA PACKPBITHS CKOOOK M MPUBEIEHUS MOAOOHBIX CIaracMbix.

CBOICTBA CTENEHN C HATYPAJIbHBIM MIOKA3aATEIIEM.

OnHowiensl 1 MHOrouiaeHbl. Crenenp MHOrowieHa. CiiokeHne, BRIYUTAHUE,
YMHOEHHUE MHOTOWIEHOB. DOpMyJIbI COKPALIEHHOIO YMHOKEHHU: KBAIPaT CyMMBI
U KBaApar pasHocTh. PopMmyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOYICHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
ypaBHEHUS, pEUICHUE JIMHEHHBIX ypaBHeHU. COCTaBIeHUE YPAaBHEHUH 110 YCIOBHUIO
3amaun. Pemenue TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHUE C ABYMsI EpeMEHHbIMU U ero rpaduk. Cucrtema AByX
JIMHENHBIX YpPaBHEHUW C JByMs [EPEMEHHBbIMU. PelleHue cucreM ypaBHEHUU
croco6oM moACcTaHOBKU. [IpuMeps! perieHust TEKCTOBBIX 3ajau C MOMOIIBI0 CUCTEM
YPaBHEHHUHU.

DyHKIUU
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Koopaunara Touku Ha npsamon. Uucnoseie mpomexyTKu. PaccTossHue Mexy
JByMsI TOUKaMHU KOOPAUHATHOU IPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX n Oy. AOcuucca u opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [IpuMepsl rpadukoB, 3aqaHHBIX GOpMYTIaMu.
Urenue rpadukoB peanbHbIX 3aBUcUMocTel. [lonstre pynkun. ['papuk GyHkumu.
CpoiictBa pynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux Qynkumun y = [x|.
I'paduueckoe perieHre TMHEHHBIX YPaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KVIACC

Ywucsia v BIYUCIEHUS

KBagpatubeiii kopenb u3 uwucia. [loHaTrhe 00 uppalnMOHAIBLHOM YHCIIE.
JlecaTruuHble TPUOIMKEHUST UPPALIMOHANIBHBIX uKces. CBOCTBAa apu(PMeTHIECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEeoOpa30BaHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIYMCJIEHUSM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1eIbIM MOKa3aresneM U €€ cpoiicTBa. CTanaapTHAs 3aMKCh YHCIIA.

AJuiredOpanyecKue BbIpasKeHUs

KBagpatHblil TpEXUsieH, pa3aoKeHUe KBaIpaTHOTO TPEXUJIEHA HA MHOKHUTEIH.

Anrebpanueckas ApoOb. (OCHOBHOE CBOMCTBO aireOpanyeckoil Jpolwu.
CnoxxeHue, BbIUMTAHWE, YMHOXEHHUE, JEJIEHHE alreOpandeckux  JIpooeil.
PanronansHbie BRIpaXKEHUS U UX MTPEoOpa3oBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, popMyiia KOpHEH KBaIpaTHOTO ypaBHEHuUs. Teopema
Buera. Pemenue ypaBHEHUH, CBOOSIIMXCSA K JMHEWHBIM M KBAJPATHBIM.
[Ipocreiimre qpoOHO-paIMOHATBHBIC YPABHEHUSI.

I'paduueckas nHTEpIpeTalisi YPAaBHEHHUI C ABYMS IEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpPaBHEHUW C JBYMsl II€pEeMEHHbIMHU. [IpUMepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a7]a4 AJIreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEeHCTBO C OHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. O61acTh ONpeeaeHUsI U MHOKECTBO 3HaUYE€HUN (PYHKITUH.
Crioco0OnlI 3ajaHus (PYHKIIUH.

I'padux pynkmuu. Urenue cBorictB ¢pyHkmuu mo e€ rpaduky. [Ipumepst
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATLHBIE TPOIECCHI.

OyHKIMK, OINUCBHIBAIOIIME MPSIMYI0O W OOpaTHYI IPOMOPIMOHAIBHBIC
3aBUCHMOCTH, UX rpadukn, Oyukmun y = x2, y = x3, y = \x, y=|x|. [papuueckoe
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pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa 1 BbIYUCTICHUA

PanmonanpHpie 4ncia, UppalMOHAbHBIE YHCIIa, KOHEYHbIE U OECKOHEUHBIC
JecATUYHbIE ApoOor. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, NEHCTBUTENIbHbIE YUCIa
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JECUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHEeHHME JIEMCTBUTENbHBIX 4HCEN, apu(METUYECKUe JIEUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pasmepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, UIMTEIHHOCTh TIPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpuOnmxE€HHOE 3HaUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknuaka u orieHka pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHuMe. PemieHne ypaBHEHHH, CBOISIIMXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINXCA K KBaJPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHH. PemieHue TEeKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHUEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHENHBIX YPAaBHEHUHU C JBYMsI IIEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHU,
OJIHO M3 KOTOPBIX JMHEWHOE, a JIpyroe — BTOpoil cremeHu. ['paduyeckas
UHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 alreOpandecKuM CIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepemMeHHoW. KBagpaTHble HepaBEeHCTBA.
I'padmyeckas uHTEepHpeTanys HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKUMH

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaIUHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipadukn pyrxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y =|x|, u ux
CBOMCTBA.

YucioBbIe 10CI€10BATEILHOCTH M IIPOIPECcCHH

[loHATHE YHCIIOBOM MOCHENOBATENBHOCTH. 3aJaHHE I1OCIJIEI0BATEIIBHOCTH
peKyppeHTHON HopMyioi 1 GopMysI0il N-To YIeHA.

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANUCHIO

KWPOBCKOE OBJIACTHOE FOCYAAPCTBEHHOE OBLLEOBPA30BATEJ/IbHOE 20.12.25 15:20 Ceptudukat 4B1F62AD78C1FC709B3FF101BB3FF76D
ABTOHOMHOE YYPEXXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK) [evictayet ¢ 10.04.25 no 04.07.26
YIrNYBNEHHBIM U3YYEHUEM AHITIMACKOIO SI3bIKA", BonorkaHnHa

Banepwusa BnagumuposHa, AupekTop rumMHasum




Apudmernueckas U reoMmerpuueckas mnporpeccuu. @opmynsl N-ro uieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMbI TIEPBBIX N UJICHOB.
N300paxkeHne YiIeHOB apU(PMETHUECKOH MU TEOMETPUUYECKOM MPOTrpeccHii

TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHLMUAJIBbHBIA POCT.
CJ105kHBI€ TPOLICHTHI.
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INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

N3yuenue anredpbl Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUsl HAIIPABICHO
Ha JIOCTHKEHUE O0YYaIOIUMUCS JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
pE3yJbTaTOB OCBOCHUS Y4eOHOTO TpeMeTa.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS NpPOrpamMMbl MO ajlredpe Ha YpOBHE
OCHOBHOTO 00Imero o0pa3oBaHusl JOCTUTAIOTCS B €AMHCTBE Y4eOHOW U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, HPUHSATHIMU B
oOlIecTBe MpaBWJIaMH M HOPMaMH IIOBEJACHHMS W CIOCOOCTBYIOT IIpoLieccaM
CaMOINO3HAHUs, CAMOBOCIIMTAHMS M CaMOpPa3BUTHS, (POPMUPOBAHMS BHYTPEHHEH
MO3ULINU JIMYHOCTH.

B pesynbrare nzyuenus aareOpsl Ha YypoBHE OCHOBHOIO 00IIeTo 00pa3oBaHus
y oOyyaromierocst 0y1yT chopMUpOBaHbI CIETYIOIINE TUUHOCTHBIE PE3YJIbTATHI:
NaTPHOTHYECKOE BOCTIMTAHHE:

OPOSBJICHHEM HMHTEpeca K MPOIUIOMY M  HACTOSIIEMY POCCHUHCKON

MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCHUHCKHUX

MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATUX

JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;
rpaskIaHCKOEe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN TpaKJaHWHA U PeaU3aIluu €ro

npaB, TMPEACTABICHHEM O MaTEMaTUYECKUX OCHOBaX (HYHKIIMOHWPOBAHUS

Pa3UYHBIX CTPYKTYp, SBJICHUHN, TMPOIEAYp TpakIaHCKOro 00IIecTBa

(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJCHHUIO 3THUYECKUX

mpo0JieM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKCHUN HayKu,

OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX MPHUHIHUIIOB B ACATEIbHOCTU

Y4EHOT0;
TPYI0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PEUICHWHU MPAKTUYECKUX 3a7ad

MaTEMaTUYECKON HAINPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTH4YECKOrO

00pa3oBaHMsI HAa MPOTSHKEHUH BCEH )KU3HU AJI YCIEIHON TPpo(ecCuoHanbHON

JESATEIBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHI, OCOBHAHHBIM BBIOOPOM U

MOCTPOEHUEM WHANBUAYATHLHON TPACKTOPHH OOpa30BaHUS U KU3HEHHBIX

IJTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;
3CTeTHYeCKOe BOCIIUTAHNE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCHPUSTHIO

MaTEMaTUYECKUX 0OBEKTOB, 3aJ1a4, PEIICHUN, PACCYKIECHUN, YMEHUIO BUJETh
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MAaTCMAaTUYCCKHUEC 3aKOHOMCPHOCTU B UCKYCCTBC,

LHEHHOCTH HAYYHOI'0 MO3HAHHUS:

OpUEHTalMell B JCATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX

MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKA,

npupoAbsl U OOIecTBa, MOHUMAHMEM MaTEeMaTUYeCKOW HAyKH Kak cQepbl

YeJIOBEUECKOW JIeSITEIbHOCTH, JTanoB €€ pa3BUTUS W 3HAYMMOCTH JJIA

Pa3BUTHS LMBWIA3ALUH, OBIAJICHUEM SI3bIKOM MATEMATUKHA U MATEMAaTUYECKON

KyJIbTYpOil Kak CpeICTBOM IIO3HAHWA MHUpPA, OBJAJCHUEM IPOCTEUILINMHU

HABBIKAMH UCCIIEIOBATEIIbCKOMN NE€ITEIbHOCTH;

¢pusnueckoe BocnuTaHue, (OPMHUPOBAHUE KYJILTYPHI 310POBbS H
IMOIMOHAIBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO MPUMEHATh MAaT€MATHYECKHE 3HAHUS B HWHTEpPeEcax CBOEro

3I0pOBbs, BEAEHUS 3J0pPOBOrO0 00pa3a JKU3HU (340pOBOE MHTAHME,

cOaaHCUPOBAHHBIA PEKUM 3aHATUH W OTIbIXa, peryisipHas (usnueckas
aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO

MpaBa Ha OLIMOKY U TaKOTO € MpaBa IPyroro 4eJ0BeKa;

IKO0JIOTHYeCKOe BOCIINTAHME:

OpHEHTAalKEN Ha IPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JUUIS PELICHUs 3a7a4 B

00JacTU COXPAHHOCTU OKpYXaroulel cpezbl, IUIAHUPOBAHUS MOCTYNKOB U

OLICHKM MX BO3MOYKHBIX MOCJIEJCTBUN AJIA OKPY>KAIOIIEH Cpelbl, 0CO3HaHUEM

IJ1I00abHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX PELICHHUS;

ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COUMATbHOM M NIPUPOIHOI cpeabl:

e TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBMSX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€I KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AeATEIbHOCTh, B TOM
YUCJI€ YMEHHE YYUThCA Yy JPYruX JIOACH, MpHOOpeTaTb B COBMECTHOU
NeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMHU U3 ONbITA APYTHX;

e HEOOXOIUMOCTHIO B (OPMUPOBAHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopmMyIUpoBaTh UCH, TOHSATHUS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM
YHUCJIe paHEe HEM3BECTHBIX, OCO3HABATH JE(DUIIMTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyalll0, BOCIPUHUMATh
CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATD
PUHUMAEMbIe PEIICHUS U AEUCTBUS, (POPMYIUPOBATh U OLICHUBATh PUCKU
Y TIOCJIEJICTBUSA, (DOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHBI

B pesynbTaTe n3ydenus anre6psl Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHUs
y oOyuatomerocss OyayT cGhOpPMHPOBAaHBI CJIeAyIOlIHe MeTanpeaMeTHbIe
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pe3yabTaThl: MO3HABATENIbHBIE  YHHMBEPCAJIbHbIE  y4eOHBbIE  JICHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpCaJbHblEe  Yy4yeOHbIE  JCHCTBUS,  PETYyJIATUBHbIC
yYHUBEpCaJIbHbIC yUeOHBIE IEUCTBHSI, COBMECTHAS JI€ITEIbHOCTD.

VY oOygaromierocst OyayT chhopMHUPOBAHbI CICAYIOINE 0a30Bble JOTHYEeCKHE
AeHCTBHUA KAaK YacTh MO3HABATEIbHBIX YHUBEPCAJIbHBIX YUeOHBIX /IeiiCTBHIA:

e BBISBJLITH U XapaKTEPU30BaTh CYIECTBCHHBIC MPU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHSTUH, OTHOIICHUM MEXKIY MOHATUAMU, (HOPMYIUPOBATH
ONpEeNieHUs]  MOHSATUM, YCTaHABJIMBAaTh  CYHIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIMU, OCHOBAHHUS sl OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTL M  MPEeOOPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTEIIbHbIE W OTpHULIATENbHBIC, €IUHUYHBIC, YacTHbIE U 0O0Iue,
YCIIOBHBIE;

e BBIABISITh  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeurs B (akTax, MAaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemiaraTh KpUTEPUH TSI BBISBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;

e JleJIaTh BBIBOJBI C KCIOJB30BAHMEM 3aKOHOB JIOTHMKU, JCAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHH M, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3zbupaTh JOKA3aTEIHLCTBA MAaTEMATUYCCKUX YTBEPKIACHUN (IIPSMBIC M OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIHLHO HECIIOXKHBIC JTOKAa3aTeIhCTBA
MaTeMaTU4ecKuX (aKToB, BBICTpaUBaTh APTyMEHTAIMIO, MPUBOAUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;

e BBIOMpaTh croco0® pemieHus y4deOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUs, BBHIOMpPATH HauWOoJiee TMOAXOJAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Y oOywaromerocss  OyayT  cOpMHUpOBaHBI  ClCAyHOIIHME  0a30Bble
HCCJIeI0BATEIbCKHE JIeCTBUA KAK YacTh MO3HABATEIbHBIX YHHBEPCAJbHbBIX
Y4eOHBIX AeiiCTBUIA:

e HCIIOJH30BAaTh BOMPOCHI KAaK HCCIEAOBATCIILCKUH WHCTPYMEHT TO3HAHUS,
(GbopMyaMpOBaTh BOMPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, MpodIeMy,
CaMOCTOSATENILHO yCTaHaBJIMBAaTh KMCKOMOE U JaHHOE, (OpMHUPOBAThH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO TTO3UIINI0, MHCHHE;

e TMPOBOJWTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HUCCIICIOBAaHUE TI0 YCTAHOBIICHHUIO 0COOCHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITEIFHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBI TI0 pe3yibTaTaM
MPOBENEHHOTO HAOMIOACHUS, HMCCIECIOBAHUSA, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTATH
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MMPCAIOJIOXKEHHUA O €TI0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

VY oOyuaromierocst OyayT copMUPOBaHBI CICIYIONTUE YMEHHUsI padoTaTh C
HHpopManMeil KaK YacTh MO3HABATEJIbHBIX YHHBEPCAJBHBIX Y4eOHBIX
JNEeUCTBUM:

e BBIABJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh HWHMOpPMAIUU, JaHHBIX,

HEOOXOAUMBIX JJISl PEIICHUS 3a/1a4H;

e BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATH M WHTEPIPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

e BbIOMpaTh GOpMy TMpPEACTaBICHUS HMHPOPMALMU U UIUTIOCTPUPOBATH
pelaeMbie  3a7aud CX€MaMH, JuarpaMmamu, HWHOM Trpadukoil u HX
KOMOMHAITUSIMU;

e OIICHWBATh HAASKHOCTh WHGOPMAIMHM IO KPHUTEPHUSAM, MPEIT0KESHHBIM
yauTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIILHO.

VY obOyuarorierocst OyayT copMUPOBaAHBI CIEAYIONINE YMEHHs 00IIIEHUsT KaK

YacTh KOMMYHUKATHUBHBIX YHHBEPCAJbHBIX YUEOHBIX 1€ CTBHIA:

e BOCIPUHUMATH B (POPMYITHPOBATH CYXKIACHHUS B COOTBETCTBUH C YCIOBUSIMU
U TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX W MUCHBMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

e B X0JI¢ OOCYXXJICHHUS 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI,
poOJIeMBI, pelIaeMoi 3aa4uM, BRICKa3bIBATh MCH, HAIICJICHHBIC HA TIOWCK
pelieHusi, COMOCTABJISATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYaCTHUKOB JIHAJIoTa, OOHAPYKWUBATh Pa3jM4Me W CXOACTBO MO3WIIUN, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TPEACTABJIATH PE3YIbTAThI PEIICHUS 3aa4H, YIKCIIEPUMEHTA, UCCIICTOBAHMS,
MIPOEKTa, CAMOCTOSITEIILHO BEIOMPATh (hOpMAaT BBICTYIUICHHS ¢ yU4ETOM 3a/1a4
MPE3EHTAIlUU U OCOOEHHOCTEN ayIUTOPHUH;

e TOHUMATh U MCIOIB30BATh MPEUMYIIIECTBA KOMAH/IHON U WHIUBUyaJIbHON
paboThI MpHU pelIeHNH YUeOHBIX MaTEMaTHYECKUX 3a/aY;

e TMPUHUMATH IETh COBMECTHOW NEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AINIO
COBMECTHOM palOThl, pacnpenensTh BUIbI pPabOT, I0roBapuBaTHCH,
o0CyXXJ1aTh MPOIIECC U Pe3yibTaT pabOThl, 0000MaTh MHEHHUSI HECKOJIBKUX
JIFO/ICH;

e y4acTBOBaTh B TIpyNmoBbIX ¢opmax paboTel (0OCyXkaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IIITYPMbI ¥ APYTHE), BHITOIHATH CBOIO YaCcTh paOOTHI
U KOOPJIWHUPOBATH CBOW JIEUCTBHUSI C JPYTMMU WICHAMH KOMAaHJbI,
OIICHMBATh KAa4YECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPHUTEPHUSM,
c(hOpMYIUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.

Y  oOyuaronterocs  Oyayr  cHOpMHPOBAHBI  CIEAVIOIIHE  YMEHHS
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CAMOOPraHU3AUMH KAaK YacTH PeryJsiTUBHBIX YHHBEPCAJIbHBIX Y4YeOHBIX
NEeUCTBUIA:

e CaMOCTOSITEJILHO COCTaBJISITH IUIAH, aJTOPUTM pEIICHUs 3a/aud (WM €ro
9acTh), BBIOMpATh CIOCO0 pemieHus ¢ y4E€TOM HUMEIOIIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

Y  oOyuaromerocss  Oyayr  chopMupoBaHbl  CIEAYIOIIUE  YMEHMS
CAMOKOHTPOJIA, 3MOIHMOHAJBHOIO0 HMHTE/JIEKTA KAaK YacTH PeryJasiTUBHbIX
YHUBEPCAJbHBIX Y4eOHBbIX 1eHCTBUIA:

e BJIJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS ITpoliecca U pe3yJibTara

pelIeHns MaTEMaTUIECKOM 3a/1auu;

e TPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh TP PEIICHUY 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJbTATA ACATEIBHOCTU IOCTABICHHOMN LEIN U
YCJIOBUSIM, OOBACHSTh MPUUYMHBI JIOCTHXKEHUSI WM HEJIOCTUKEHUS 1IEIH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHuy oOyueHuss B 7 KJjacce oO0ydaromMiicsi TMOJYYMT CJEAYIOLIUE
IPEIMETHBIE PE3YJIbTAThI:

Yuca 1 BbIYUCTICHUSA

BbinonHsATe, coderas yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apudmeTnyeckue
NEUCTBUA C PAllMOHAILHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHMs] UYMCIOBBIX BBIPAKEHUN, MPUMEHSTH pa3zHOOOpa3HbIE
CHocoObl U MPUEMBI BBIYUCICHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHUH, COaepKalInx
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoauTh OT OAHOW (HDOPMBI 3alMCH 4YMCEN K APyroi (mpeoOpa3oBbIBAThH
JECSATUUHYIO APOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUUHYIO, B YaCTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHHBATh M YIIOPSA0YMBATH PAlMOHAIBHBIE YUCIIA.

OKpyrasTh yKcIIa.

BpINogHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAKEHUI. BBINOIHATH ACHCTBUSA CO CTENEHSIMH C HAaTypaJIbHBIMU
MOKa3aTeSIMHU.

[IpuMeHATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOKHUTEIIN HATyPaJIbHbIX
YHCell.

Pemats IMPAaKTUKO-OPUCHTUPOBAHHBLIC 3aJa4d, CBA3AHHBLIC € OTHOIICHUEM
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BEJIMYMH, MPONOPUHOHAIBHOCTHIO BEJIWYMH, IPOLUCHTAMHU, HHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3aJa4 C Y4ETOM OIPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpandeckue BbIpaKeHUs

Hcnonb3oBath anredpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOIIECCE€ OCBOEHUS yueOHOTO MaTepHaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKCHUI MpPH 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrinonHsaTh npeoOdpa3zoBaHus LEIOT0 BhIPAXKEHNS B MHOTOUYJICH MPUBEICHUEM
MOT00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOYJICH, MPUMEHSAThH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3N0KEHNE MHOTOWIEHOB HA MHOXHUTEIH C IMOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEJISA, TPYIIIUPOBKH CJIaraeMbIX, IPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JIJIsl PEIICHUS] Pa3IMYHBIX 3a/1a4
U3 MaT€MaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPAIbHBIMH IOKA3aTEIsIMHU I
peoOpa3zoBaHusl BHIPAKECHHM.

YpaBHeHHS U HEPABEHCTBA

Pematp nuHEHHBIE ypaBHEHHS C OJHOW IIEPEMEHHOM, NPUMEHSs IIpaBuUia
Iepexoqa OT UCXOHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsTh, sBiseTcs
JIA YHACJIO KOPHEM YPABHEHHS.

[IpumensaTh rpaduyeckre METOIbI IPH PEIICHUN JTMHEWHBIX YPAaBHCHUN U UX
CUCTEM.

[TonGupate npuMepsl Map YHUCEN, SBJSIOMIUXCS PEHICHUEeM JHUHEUHOTO
YPaBHEHHUS C JBYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpauK JMHEHHOTO YPaBHEHHUS C ABYMS
NEPEMEHHBIMH, TOIB3YSICh TPpa()UKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pematp cuctemsbl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
qucie rpauIecKu.

CocTaBiIiTh M pemaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUM MO YCIIOBUIO 3a/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7]a4¥ MOJyYEHHBIA PE3YJIbTAT.

DyHKUMH

N3ob6paxkath HA KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOILINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aMIMCHIBATh YACIIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJWHATAM,
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CTPOUTH rpaduKu TMHEHHBIX GyHKIMH. CTpoutsh rpaduk PyHkumMu y = [X|.

OnuceiBaTh C MOMONIBIO (YHKIMA HK3BECTHbIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSAHHUE, IIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHre (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocoOd MpeaCcTaBICHUS M aHadu3a HUHGOpMaIH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(DOpPMAIUIO U3 TPa)UKOB peatbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KkJjacce OOy4aromuiCS TMOTYYUT CIICAYIOIINC
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BbIYUCTICHUA

Hcnonb30BaTh HaYaIbHBIE MPEICTABICHUSA O MHOXECTBE JACHCTBUTEIIBHBIX
qucell 1JIsl CPaBHEHUS, OKPYTJIEHUs] U BBIUMCICHUM, U300paXkaTh NEHCTBUTEIIbHbIE
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHATh TOHATHE apU(PMETHUYECKOrO0 KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJB3Yysd MPU HEOOXOIUMOCTH KaJIbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBaJpPAaTHbIE KOPHHU, HCHOJb3Ys
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3anvcy OONBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeii u creneneit yucna 10.

AJuiredOpanyecKue BbIpasKeHUs

[IpyuMeHATP TNOHATHE CTENEHUM C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa30BaHus BbIPAKEHUH, COAEPKAIUX CTENEHH C LIETbIM IMOKa3aTeIeM.

BBINONHATE TOKAECTBEHHBIE MPE0OPa30BaHUs PALMOHAIBHBIX BbIPAXKEHUIN HA
OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsTh npeoOpa3oBaHUs BHIPAXKEHUMN JJI PEIICHUs pa3IMYHbIX 33]a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE, KBAaJIpAaTHBIE YPABHEHHS M PAalMOHAJIBHBIE YPAaBHEHMS,
CBOJSILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IIEPEMEHHBIMM.

IIpoBOaUTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBIEeHU (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
rnpoyee).

[TepexoauTh OT clioBeCHOW (HOPMYITUPOBKM 3adauud K €€ anredpamuecKon
MOJENU C IIOMOUIBIO COCTABJEHUS YPABHEHUS WM CHUCTEMBI YpPAaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ NIOJIYYEHHBIN PE3yNbTaT.
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[IpuMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIs1 CPABHEHUS, OEHKH, PEILIATh
JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaduyecKyio
WJUTFOCTPALMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHumaTh U UCMOIB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE O00O03HAUYEHUS), OMPENEATh 3HAUCHUE (PYHKIIMU MO 3HAYEHUIO
apryMeHTa, ONpeIeIsATh CBOWCTBA (YHKIIUU MO €€ rpaduKy.

CtpouTts rpaduku 371eMEeHTapHbIX QYHKIUI BUIA:

y=k/x,y=x2,y=x3, y=X|, y = VX, OIuCBIBATH CBOACTBA YHCIOBON DYHKIMH
o e€ rpaduxy.

K xonmy oOyueHus B 9 KJjacce OOyYalOmUHCSA TMOMYYUT CICAYIONINE
IPEIMETHBIE PE3YJIbTAThI:

Yucaa 1 BbIYUCTICHUA

CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAJIbHBIE U UPPALMOHAIBHBIEC YHCTIA.

BrinonsaTe apudMeTnueckue JeHCTBUS ¢ pallMOHATbHBIMUA YUCIIAMH, COYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIIOIHATH BBIUHUCICHHUS C UPPalMOHAIbHBIMU
YUCIIaMHU.

HaxoauTe 3HaueHus cTeneHel ¢ UeIbIMU MOKA3aTeSIMU U KOPHEW, BBIYUCIATh
3HAYEHHUS YUCIOBBIX BBIPAKEHUN.

OKpyrisiTh JIEWCTBUTENIbHBIE YHUCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHMs U HEPAaBEHCTBA

Pemiats nuHelHbIE M KBAJIpATHBIE YPABHEHUS, YPABHEHUS, CBOASIIUECS K HUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pematp cuctembl IBYX JIMHEHMHBIX YPAaBHEHUH C JBYMsI NEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SIBIISCTCS JTUHEHHBIM.

Pemarb TekcTOBBIE 3alauM  anreOpamvyeckuM CIOCOOOM €  MOMOIIBIO
COCTaBJICHHS YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUMU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUUeCKUX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY ypaBHEHHE WJIA CUCTEMAa YPABHEHUW PELICHUS, €CIIA MUMEET, TO CKOJBKO, H
rnpoyee).

Pemate NMHEWHbIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, U300paKaThb
pelieHre HEpaBEeHCTB HA YHUCIIOBOM MPSMOM, 3allUChIBATh PEHICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cHcTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOUAIOIME KBAaJAPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB HA YUCJIOBOW MPSIMOi1, 3alIMCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPH PELLIEHUH PA3JIUYHbIX 334a4.
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DyHKIUU
Pacnio3naBate (yHKIMM u3ydeHHBIX BHIOB. [loka3pBaTh CXeMaTHYECKU

PacIIoJIOKEHUE HAa KOOPIMHATHOW TUIOCKOCTH rpadukoB GyHKIMH Buga: y = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
KO2(PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth 1 HM300pakaTh CXEMATUYECKU IpaUKU KBaJpaTHUUHBIX (PyHKLUH,
OTHCHIBATh CBOWCTBA KBAIPATUUHBIX (DYHKIUI MO UX rpadukam.

Pacnio3naBath kBagpaTHuHyO (QYHKIHUIO 1O (HopMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBblie MOCI€10BATETIbHOCTH U MPOrPecCHu

Pacno3naBaTh apupMeTHUECKYIO U TEOMETPUUECKYIO IPOrPECCUH TP PA3HBIX
croco0ax 3aaHusl.

BBINONHAT  BBIYUCIEHHMS €  MCHOJB30BaHHEM (OpMyT n-ro 4iieHa
apu(pMeTHUYECKON U FeOMETPUUECKON MPOrpecCcrii, CyMMbI IIEPBBIX N YJIECHOB.

N300paxaTh 4IE€HBl IOCJIEIOBATEIbBHOCTM TOYKAMHM Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YMCIIOBBIMHU IIOCJIEAO0BATEIBHOCTAIMU, B TOM
YHUCIIE 3a/1a4d U3 PEATbHOM >KM3HU (C KCIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTHM ).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Kosn4yecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM
Ne o/ (uudgposbie)
NPOrpamMMsbl Konrpoasubie | [IpakTHyeckue
Bcero oOpa3zoBarTe/ibHbIE
padoTsbI padoThbI
pecypcsl
1 Yucna u BerauciaeHus. PalinoHanbHbIe o5 1 bubmuoreka IIOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
2 AnreOpandyecKue BhIPaKCHHS 27 1 httos://m.eds00.ru/7f415690
bubmuoreka IIOK
3 ¥ PaBHCHHS 1 HEPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 K ) 24 1
OOpAHATEI H rpadpukit. PyHKiiH https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
> losTopenne u ododmenne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KJIACC

KoanuecTBo 4yacon DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3aesioB U TeM
Ne n/m (uudpossbie)
MPOrpamMMbl Konrpoasubie | Ilpakrnuyeckue
Beero o0pa3oBarTejibHbIE
padoTsbI padoThbI
pecypchbl
bu6mmorexa IIOK
1 UYucina u BeruncieHus. KBajpaTHbie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Ywucna u BeranciaeHus. CTSIICHb C [EIbIM 7 bubmoreka IIOK
IIOKa3areyeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BIPaKEHHSL. 5 1 bubnuoreka LIOK
KBanpaTHbiii TpExwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BIPaKECHHUS. 15 1 bubnunoreka [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHcTBA. KBaagpaTHbie bubnunoreka [IOK
5 15 1
YPaBHEHHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBa. CUCTEMBI bubnuorexa [IOK
6 . 13
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6nmoreka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
) .
8 YHKIHH. OCHOBHBIC NOHSTHS S https://m.edsoo.ru/7f417af8
bu6nmoreka IIOK
d DymKrmH. THCIOBEIE byHKIHH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 6006 6 2
OBTOPEHHE I 0DODIICHAC https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I1O 102 6 0
[MPOI'PAMME
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9 KUIIACC

KoanuecTBo 4yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM
Ne n/m (uudpossbie)
NPOrpamMMsbI Konrtpoabsubie | IlpakTuyeckue
Bcero o0pa3oBartejibHbIE
padoThbI padoThbI
pecypchl
1 Yucnna u BeruncieHus. JleicTBUTEIbHBIC 9 bubmuorexa [IOK
yucia https://m.edso0.ru/7f419d08
5 VYpaBHEHHUsI U HEPABEHCTBA. Y pAaBHEHHUSI C 14 1 bubnunoreka [IOK
OJIHOM MEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBbI 14 1 bubnuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubanoreka IIOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
> Oymrum 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
6 HucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHme, 0000IIeHNHEe, CUCTEMATH3AITHS 18 1 bu6nmoreka IIOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC
Kon .
IDOBEDSEMOL0 IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
posep o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucia ¥ BEIYUCIICHUSA
11 BrimonHATE, coderas yCTHbIE M ITUCBMEHHBIE MPUEMBI, apu(PMETHUECKUE

I[CﬁCTBHSI C paliMOHaJIbHBIMH YUCJIaMHA

HaxonuTe 3Ha4eHUS YHMCIOBBIX BBIPAXECHUH, MPUMEHSITH pa3HOOOpa3HbIE
1.2 crocoObl W TMPUEMBI  BBIYUCIICHHS 3HAYCHHH APOOHBIX BBIPAKCHUH,
coJepKanx 0OOBIKHOBEHHBIE U AECATUIHBIC POOH
[lepexoauTh OT OAHOM (HOPMBI 3aMKMCU YUCEI K JPyroi (mpeodpa3oBHIBATH
1.3 JNECATHUHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO TPOOb )
1.4 CpaBHUBaTh U YHOPSOYMBATh PAllMOHAJIbHBIE YUCIIA

1.5 OxpyrisTh uncia

BbINONHATE NPUKHIAKY W OLEHKY pe3yjbTaTa BbIYMCICHUH, OLIEHKY
1.6 3HAQYECHUM YUCIIOBBIX BBIPAKEHUW. BBINOIHATH ACUCTBUSA CO CTEIEHIMH C
HaTypaJIbHBIMU I10Ka3aTeJIsIMU

HpI/IMeH}ITB IMPU3HAKN ACIINMOCTH, Pa3JI0KCHUC Ha MHOXHUTCIIN

17 HaTypaJIbHBIX YNCET
Pemate mpakTHKO-OpHEHTHPOBAHHBIC 3aJ[auH, CBS3aHHBIC C OTHOIICHHEM

18 BEJINYMH, PONOPLHUOHATIBHOCTHIO BEIHIHH, NpOLIEHTaMH,
MHTEPIPETHPOBATh PE3yNIbTAThl PEIICHUS 3a/a4 C YU4ETOM OrpaHHUYCHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 00BEKTOB

2 Anrebpanyeckue BbIpaKeHUs

21 Hcnonp30Bath anredOpandecKyto TEPMHHOJIOTHIO U CUMBOJIUKY, TPAMEHSTh
e€ B Tpolecce 0OCBOEHHs yd4eOHOro MaTepHania

29 HaxonuTe 3HaueHMs OYKBEHHBIX BBIPQXKEHUN NP 33aJaHHBIX 3HAUYEHUSIX
NIEpEMEHHBIX

23 BemmonHATE  mpeoOpazoBaHHWS — ENOTO  BBIPAXKEHUS B MHOTOWICH
IPUBEJICHUEM MOJAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24 BbINONHATE yMHOXEHHME OJHOWIEHA Ha MHOTOWIEH M MHOroWieHa Ha

MHOTOYJIEH, IPUMEHSTHh (POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH

OcylecTBIATh Pa3IOKEHUE MHOTOYJIECHOB HAa MHOXHUTEIM C TOMOIIBIO
2.5 BBIHECEHHs 32 CKOOKHM OOIEro MHOXHUTENsS, TPYNIUPOBKU ClaraeMblX,
pUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS

26 HpI/IMeHSITI) HpeO6paSOBaHI/I${ MHOT'OYJICHOB JJIs1 PCIICHHA Pa3JIMYHBIX 3aJ1a4
. N3 MAaTCMAaTUKH, CMCIKHBIX IPCAMETOB, U3 peaHLHOﬁ IIPAaKTUKU

Hcnons30BaTh CBOWMCTBA CTENEHEN C HATYPAJIBHBIMH ITOKA3aTEISAMHU JJIS

2.7 -
HpeO6pa3OBaHHﬂ BBIPAXKCHUU
o) V9 poeHigd - HoenaRAHCTRA
o) YpaBHCHIA T HCPpaBCHCTBa

AOKYMEHT MOAMNNCAH 3IEKTPOHHOM NOANNCLIO
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Pemate nuHEHHbIE ypaBHEHUSI C OAHOM MEPEMEHHOW, MPUMEHSST IpaBUJIa
3.1 nepexoja OT UCXOJHOIO YPaBHEHMs K PaBHOCWIBHOMY eMmy. IIpoBepsTs,
SIBJISIETCS JIU YUCIIO KOPHEM YpaBHEHHUS

[IpumensTh rpaduueckrie METOAbl IPU PEIICHUN JTUHEHHBIX YpaBHEHUU U
UX CUCTEM

3.2

33 [lonOupars mnpumepbl map 4MCEN, SABISAIOLIMXCS PELUIEHUEM JIMHEHHOIO
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU

Ctpouth B KOOPAMHATHON IIOCKOCTU TpadUK JTUHEHHOTO YpaBHEHHUS C
3.4 JIBYMsI TIEPEMEHHBIMH; TIOJIb3YSICh TpaUKOM, MPHUBOAUTH IPUMEPHI
pEelIeHUs] ypaBHEHUS

Pematb cucteMbl IBYX TUHEHHBIX YpaBHEHUI C IBYMsI IEpEMEHHBIMU, B TOM

3.5
qucie rpadpuiecku

CocTaBiaATh M pelIaTh JIMHEWHOE YPABHEHHE WM CHCTEMY JIMHEHHBIX
3.6 YPAaBHEHUN IO YCJIOBMIO 3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yM MOJIY4YECHHBIN pe3ybTarT

4 Koopaunats! u rpapuku. OyHkunu

I/Iso6pa>1<aTb Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIHC
4.1 3alaHHBIM  KOOpAWHATaM, Jiydd, OTpPC3KHU, HWHTCPBAJbI, 3allMCLIBATDH
YHCJIOBBIC IPOMCEIKYTKH Ha aJ'Il"eraI/I‘ICCKOM SA3BIKC

4.2 OTMeuaTh B KOOpI[HHﬁTHOﬁ IIOCKOCTH TOYKH 110 3a/lTaHHBIM KOOPpAWHATaAM

4.3 Ctpourts rpaduku nuHeHbIX QyHkuud. CTpouTs rpaduk GyHKIUU Y = [X|

OnwuceBaTh ¢ TOMOLIBIO (YHKIUNA WM3BECTHBIE 3aBHCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEeMs, PpacCTOsSHHUE, LEeHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM padbOThI

4.5 HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa

[Tonumars rpaduueckuii cnocod mnpeacTaBiIeHUs U aHainu3a UHPpOpMaLKH,
4.6 U3BJIEKaTh W HMHTEPIPETUPOBATh MH(OpMAIU0 M3 TpadUKOB peanbHbIX
MPOLECCOB U 3aBUCUMOCTEM

8 KVIACC
Kon .
IDOBEDSIEMOLO0 HpOBEpﬂEMbIe l'[peIlMeTHLIe pe3y.]'leaTbl OCBOCHHSA OCHOBHOH
pobep 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHuUs
pe3yJbTara
1 qI/ICJ’Ia W BBIYHUCJICHHUS

Hcnonp30BaTh HavyaabHbIE IPEACTABIECHNS O MHOXKECTBE JEMCTBUTEIBHBIX
11 qyucen JUIsl CpaBHEHMs, OKpPYIJIEHUS U BBIYUCICHUN, H300paXkaTh
JEMCTBUTENBHBIE YMCIIA TOUKAMU HA KOOPAMHATHOW MPSIMON

[TpuMeHATh TOHATHE APUPMETUUYECKOTO KBaJIPAaTHOTO KOPHS, HAXOIUTh
12 KBaJIpaTHbIE KOPHH, MHCIONb3ysd IMpPU HEOOXOIUMOCTH KalbKYJISATOP,
BBIMOJIHATE NPEOOpa3oBaHMsl BBIPAKEHUH, COJEpXKAIUX KBaJpaTHbIE
KOpHH, UCIIOJIb3YysI CBOMCTBA KOPHEMN

13 Hcnonp30BaTh 3anmucy OONIBIINX M MAJIBIX YHCE C IIOMOIIBIO NCCATUYHBIX
npobeii u creneneii yncna 10
2 Anrebpanyeckue BbIpaXKEHUS
2.1 [IpUMEHSATh TIOHITHE CTEMEHU C IENbIM [OKA3aTelieM, BBIMOJIHSITh

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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npeoOpa3oBaHUsl  BBIPAKEHUH, COJACpP)KAIIMX  CTETEHH C  LENbIM
IIOKa3aTeeM

BhINONHATE TOKAECTBEHHBIE TIPE0OPa30BaHuUs PALMOHATIBHBIX BEIPAKECHUIH
2.2 Ha OCHOBE IPAaBWJI ACHCTBUH HAJ MHOTOWICHAMH W anreOpandecKuMu
TpOoOsSMHU

2.3 PackiiagpIiBaTh KBaipaTHbIN TPEXUIIEH HA MHOKUTENN

24 [TpumensTH IpeoOpa30BaHUs BEIPAKEHUH IS pelICHNs PasINIHBIX 3a7a1
U3 MaTEeMaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTHKH

3 YpaBHEHUs U HEPABEHCTBA

3.1

Pemrats nuHelHbIE, KBaJPAaTHBIE YPABHEHUS U pallMOHAJIbHBIE YPABHEHU,
CBOJAIIMUECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU

[IpoBOoaUTH MpOCTEMIIME UCCIETOBAHNS YPABHEHUH U CUCTEM YPaBHEHHI,
B TOM 4YHCIIE C TPUMEHEHHEM TrpaHuuecKux MpeAcTaBICHUN
(ycTaHaBnMBaTh, UMEET JIU YPaBHEHUE WIIM CUCTEMa YPaBHEHUN pelIeHMUs,
€CJIM UMEET, TO CKOJIbKO, U ITPOYEE)

3.2

[lepexoauTh OT croBecHOW (OPMYITMPOBKH 337auu K €€ anreOpandeckoit
MOJIETI C TIOMOIIbIO COCTABIICHUS! YPABHEHUS WU CUCTEMbl YPaBHEHUH,
WHTEPIPETHUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 334 TOJYYCHHBIN
pe3ynbTar

3.3

[IpuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB [JIsl CPABHEHUS, OLEHKH,
pelarh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM U MX CUCTEMBI,
JaBaTh TpaUuecKyr0 WIUTFOCTPALIMI0O MHOXKECTBA PEIICHUN HEpaBEHCTBA,
CHUCTEMbI HEPABEHCTB

3.4

4 OyHKIUH

[ToHrMaTh ¥ UCTIONB30BaTh (PYHKIIMOHAIBHBIE OHATHUS U SA3bIK (TEPMUHBI,
4.1 CUMBOJIMYECKHE OOO3HAUEHUs1), OMNpenessaTh 3HaueHHe (YHKUUU IO
3HA4YEeHHUIO apryMEHTa, OINPeIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduKy

Ctpoutb rpaduku 3JI€MEHTapHbIX (QYHKIUH BUJIA:

42 y = k/x
' Y =k/x,y=x%y =X Y= [X|, OMUCBIBATh CBOKCTBA YHUCIIOBOW (YHKIIUHU TIO
e€ rpaduky
9 KIIACC
Kon "
IDOBEDSIEMOL0 IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
posep 0o0pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
1 Uucna v BEIYHUCIICHUS
1.1 CpaBHHUBATH U yIOPSI0UYNBATH PAIMOHATIBHBIE U UPPAITHOHAIILHBIC YHCIIA

BreinonaHaTh apI/I(I)MCTI/I‘-ICCKI/Ie HeﬁCTBHH C palrMOHAJIbHBIMU YUCIIAMH,
1.2 coucTtad YCTHBIC M IIHMCBMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHMCICHUSA C
HppaguoOHaJIbHBIMU YHCJIaMU

HaXO,Z[I/ITL 3HAYEHMsI CTEIeHeHd ¢ OCJIBIMH  IIOKA3aTCIIIMHU U KOpHGfI,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KeHI/Iﬁ

1.3

OxkpyrisTh AEUCTBUTEIbHBIE YHUCIA, BBIIOIHATH MPUKUIKY pe3yibTara
BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

1.4

AOKyMEHTmmmugﬂamwo&a&ﬂmwﬂﬂ Y HEPAaBCHCTBA
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Pemarp nuHeiHbIe ¥ KBaJipaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOJSIIINECS K

2.1 HUM, IPOCTEUIINE APOOHO-PAIMOHAIBHbIE YPaBHEHUS

Pemats cuctemsl AByX JIMHEMHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMHU U
2.2 CUCTEMBI JBYX YPAaBHCHMI, B KOTOPBIX OJHO YPaBHEHHE HE SBIIAETCSA

JIMHEVUHBIM

Pemarh TEeKCTOBBIE 3adaud aNreOpandecKuM CrocoOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBl JABYX YPaBHEHUH C JBYyMs

IEPEMEHHBIMU

[IpoBoauTh IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM,
24 B TOM 4YMCJ€ C NPUMEHEHHEM IpadUuecKUX NpeacTaBlIeHUH (Harmpumep,

YCTaHaBJIMBAaTb, UMCCT JIKM YPABHCHUC WJIN CUCTCMaA ypaBHeHI/Iﬁ peuicHus,
€CJIM UMECT, TO CKOJ'H:KO)

Pemate nuHeliHble HepaBeHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh
2.5 pelIeHre HEPaBEHCTB HA YMCJIOBOM IPSMOM, 3alMCBIBATH PELIECHUE C
IIOMOILBK CUMBOJIOB

Pemate cucTeMBl JHHEMHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIOYAIOIKUEC KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTb pEeICHUEC CHUCTCMbI

26 HEPAaBEHCTB HA YHUCJIOBOM NPSMOM, 3allMCBhIBATHh PEIIEHUE C ITOMOILIBIO
CHMBOJIOB

2.7 Vcnonb30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHbIX 33]a4

3 OYHKIIH
Pacno3naBare (yHKIMM HM3ydeHHBIX BUAOB. Iloka3biBaTh cXeMaTUYECKH

31 pacroyio)keHue Ha KOOPJMHATHOW TUIOCKOCTH TpaduKoB (YHKIUH BHIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHUMOCTH OT 3Ha4YE€HHUI
K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUI

39 [Toka3bIiBaTh CXEMaTUYECKU PACIOJIOKEHNE HA KOOPAWHATHOW IMJIOCKOCTH
rpadukoB QyHKIMH BUa Y = VX, Y = [X| ¥ onHMChIBaTh CBOMCTBA (yHKIUH

33 Ctpouts u nzobpaxarb cxeMaTHUecK! rpaduKu KBaJpaTUIHbIX (QYHKIIHM,
OIKCBIBATh CBOMCTBA KBaIPATUYHbBIX (PYHKIMH 1O UX IpaduKam
Pacno3naBare kBajgpaTuuyHyro (QyHKIUIO 10 (dopmyse, NPUBOIUTH

3.4 OpUMEphbl KBaJpPaTUUHBIX (QYHKIOUN W3 peaJbHON JKU3HU, (U3HKH,
reOMEeTpHH

4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

41 Pacno3naBate apupMeTHYeCKyl0 M TE€OMETPUYECKYI0 MPOTPECCHH IpH
pa3HBIX crioco0ax 3agaHus
BbInonHAT, BBIUKCIEHHS C HCIOJb30BaHMEM (opMyn N-To  4ieHa

4.2 apu(MeTHUECKOW M TeOMETPUYECKOH MpOrpeccui, CyMMBI MEPBBIX N
YJIEHOB

43 N300paxkaTh uiIeHBl MOCIENOBATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM

IIJIOCKOCTH

PemaTs 3amaun, cBA3aHHbBIE C YMCIOBBIMH MOCIIEOBATEILHOCTSIMHU, B TOM
4.4 quciae 3a7auyd U3 peajbHOM JKU3HU (C HCHOJBb30BAHHMEM KalIbKYJISATOpA,
1M (POBBIX TEXHOJIOTHI)

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon | IlpoBepsiemblii 3JieMEHT CO/iepPKAHUS
1 Yucna 1 BEIUHCIIEHUS

Jpobu 0ObIKHOBEHHBIE U JAECATUYHBIC, IEPEX0 OT OJHOM (OPMBI 3amucu Ipodeit K
1.1  ngpyroii. IloHsATHE panMOHAIBLHOIO 4YHCIA, 3aIUCh, CPaBHEHHE, YIOPSI0YMBAHHE
palMOHAIBHBIX YHCEI

ApH(l)MCTH‘I@CKI/IC ,Z[CI;'ICTBPIH C paluOHAJIbHBIMU 4YHCJIaMU. Pemrenne 3aJa4 Hu3

12 peaIbHOM NPAaKTUKHU Ha YacTH, Ha 1po0u

13 CreneHp ¢ HATypaJIbHBIM ITOKa3aTeNIeM: ONpeAeIeHne, TpeoOpa3oBaHne BhIPaKEHHI
Ha OCHOBE OIIPE/IeNICHHs], 3aIIUCh OOJIBIINX YUCEI

14 [TponieHTHl, 3amMch NMPOLEHTOB B BUiE APOOM U Ipodu B BHJC IPOLEHTOB. Tpu
OCHOBHBI€ 3a/1a4M Ha [IPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAJIbHOM TPaKTUKU

15 [IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3lOXKEHHE HAa MHOMKUTEIHW HATYpPaIbHBIX

YHCCII

1.6  PeanbHbIe 3aBUCHMOCTH, B TOM YHCJIE MIPsIMast U 0OpaTHAs TPONOPIHOHATILHOCTH
2  AnreOpamveckue BBIpOKEHUS

IlepeMeHHBIE, 4YMCIIOBOE 3HA4YECHHE BBIPAKECHHS C IlepeMeHHOH. [lomycTtnmsblie
3HAYEHUS IEPEMEHHBIX

2.1

29 [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B Buae (GopMyisl. Beruncnenus
o ¢popmynam

2.3 | IlpeoOpa3zoBaHme OYKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO PaBHBIE BHIPAKCHHS
2.4 | CaoiicTBa CTENIEHH C HATYPAIBHBIM MTOKa3aTeIeM

OI[HOLIJ'ICHLI u MHOrowrieHsl. CTelleHb MHOTOYJICHA. CJ'IO)KCHI/Ie, BBIYMTAHUC,
YMHOXCHHUE MHOTOYJICHOB

2.5

@opMynbl COKpAIEHHOTO YMHOXEHUSA: KBagpaT CYMMBI M KBaJapaT pPa3HOCTH.

2.6
CDOpMy.]'Ia Pa3HOCTU KBAApPATOB. PaznoxxeHre MHOTOYJIEHOB Ha MHOKHTEIIN

3 | VYpaBHeHus

VYpaBHeHHe, KOpPEHb YypaBHEHHs, INpaBwia MpeoOpa3oBaHUs  ypaBHEHUS,

3.1 o
PaBHOCUJILHOCTh YPaBHEHUI
32 JInneliHOEe ypaBHEHHE C OJJHOM IEPEMEHHOM, YNCI0 KOPHEN JIMHEWHOTO YpaBHEHUS,
) pelIeHNE JIMHENHBIX YPAaBHEHUN
33 CocraBieHue YpaBHEHUU MO YCIOBHIO 3ajadyd. PelieHre TEeKCTOBBIX 3ajady ¢

IIOMOUIbIO YpaBHEHUIN

3.4 | JluneiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMH U €ro rpaduk

Cucrema NByX JMHEWHBIX ypaBHEHUH C ABYMs IE€pEMEHHBIMH. PerieHue cucrem
3.5 | ypaBHEeHHH CTMOCOOOM TOJCTAaHOBKU. [IpWMepbl pemieHus: TEKCTOBBIX 3adad C
IIOMOILBIO CUCTEM YPAaBHEHUI

4 | KoopnuHats! U rpaduku. yHKIUN

4.1 KoopanHaTa TOYKU Ha MPSIMOii

4.2  YwucnoBble NPOMEXYTKH. PaccTosiHre MeXAy IBYMsI TOUKaMH KOOPAWHATHOM MPSIMOi

4 o lIpamoyronbHas cuctema koopaunar, ocu Ox u Oy. AGcuucca u opJMHaTa TOYKU Ha
aJ

[OKYMEHT noanucaH RPN HAA HE R ALEOCKOCTH

KNPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLEOGPA30BATEJ/IbHOE 20.12.25 15:20 CepTudukat 4B1F62AD78C1FC709B3FF101BB3FF76D
ABTOHOMHOE YYPEXXAEHUE "BATCKASl T'YMAHUTAPHAAl TMMHA3UA C (MSK) [evictayet ¢ 10.04.25 no 04.07.26
YINYB/EHHBIM U3YYEHUEM AHITIMACKOIO SI3bIKA", BonorkaHnHa

Banepus BnaammunposHa, [IMpekTop rumMHasum




[Ipumepsr rTpadukoB, 3amaHHbIX (opmyramu. UTeHHe TpPaPUKOB peaTbHBIX
3aBHCUMOCTEN

4.4

4.5 Tlonsrue pynkuun. 'padux Gpynkiun. CBoiicTBa HyHKIMN
4.6  Jluneitnas ¢pynkums, e€ rpaduk. I'paduk dynkmmm y = [x]|

4.7  T'paduueckoe penieHre JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHH

8 KVIACC

Kox  IIpoBepsieMblii 3JieMEHT CO/IepP:KAHUS

1 Ypcna v BEIUMCIICHUS

KBanpatuslit kopenb u3 uucna. [lonstue 06 uppannoHaibHOM uuncie. JlecaTuunbie
NPUOIMKEHUS UPPALMOHATBHBIX YHCEI

11

19 CpoiicTBa apuMeTHUYeCKMX KBaJIpaTHBIX KOpPHEHW M UX TNPUMEHEHHE K
PeoOPa30BAHUIO YUCIIOBBIX BBIPAKCHHUI U BRIYUCICHUSIM. J[eHCTBUTEIIbHBIC YUCITa
1.3 | Cremnens ¢ mensiM Mmokasarenem u e€ cBoiictBa. CTaHIapTHAs 3alMCh YHCIIa

2 Anrebpanyeckue BEIpaKESHUs
2.1  KsagpaTHblil TpEXWICH, pa3IoKEHUE KBAPATHOTO TPEXWICHA HA MHOKHUTEIN
2.2 | Anrebpamyeckas 1po0b. OCHOBHOE CBOMCTBO alireOpandeckoi apoou
2.3 | CnoxeHue, BRBIYUTAHKUE, YMHOXKCHHE, ACIICHUE alreOpandeckux apodeit

2.4  PanuoHanbpHBIC BRIPAXKCHHS U X MTPeoOpa3oBaHHe

3 YpaBHEHHs U HEPABEHCTBA

3.1 | Ksanmpatnoe ypaBHeHue, popmyra KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera

3.2 | Pemenue ypaBHEHUM, CBOIAIINXCS K TUHEHHBIM U KBaJPaTHBIM

3.3  Ilpocreiimue 1poObHO-paiMOHAIbHBIE YPABHEHUS

I'paduueckas wuHTepHperanys ypaBHEHUH C JABYMs IE€PEMEHHBIMH U CHUCTEM
3.4  nUHEWHBIX ypaBHEHUH C MABYMS TepEeMEHHBIMH. [IpuMepbl pemeHus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

3.5 | PemieHue TEKCTOBBIX 337a9 areOpandecKuM crrocooom
3.6  UmcnoBble HEpaBEHCTBA U UX CBOWCTBA

3.7  HepaBeHCTBO ¢ 0JJHOW TIEPEMEHHOM

3.8 PaBHOCHILHOCTH HEPABEHCTB

3.9  JluneiiHbIe HEPAaBEHCTBA C OJJHON MIEPEMEHHOM

3.10  Cucrembl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM

4 OyHKIHMH

[Tonarue ¢ynkuumu. OONacTh ONpeeNeHUs] U MHOXKECTBO 3HAYEHUH (YHKLUH.

41 Crioco0wl 3a1anust GyHKITUN
4.2 | I'paduk pyrxmun. Utenne cBOUCTB QPyHKIUH 110 € TpaduKy
4.3 | Ilpumepsl rpadmKoB QYHKITHI, OTPAKAIONIMX peaTbHBIC TPOIIECCHI

OyHKITNH, ONMMCHIBAIOIINE IPIMYIO U O0paTHYIO POTOPIMOHATIBHBIE 3aBHCUMOCTH,
UX rpauku

45  ®ysknuum y =X% y = x?

46 @ @yaxmuny =[x, y = |x|

4.4

4.7 | I'padmueckoe perieHne ypaBHCHHN U CUCTEM YpaBHEHUN

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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9 KVIACC

Kon IlpoBepsieMblii 3j1eMEeHT COep:KaHUS
1 Yucna 1 BEIUUCIIEHUSA

PaLII/IOHaJIBHBIG qrciia, MppaluOHAJIbHBIC YU ClIa, KOHCYHBIC U OECKOHEUYHbBIE JACCATUYHBIC

L oot

MHOXEeCTBO NEeHCTBUTENBHBIX 4YHCEN, IACHCTBUTEILHBIE 4YHCIA KaK OECKOHEUHBIE
1.2  npecartuunsle apoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JICUCTBUTEIIbHBIX YUCEII U KOOPJAMHATHOM NpsAMoid. CpaBHEHUE AEHCTBUTEIbHbBIX YUCET

1.3 Apudmerndeckue AeHCTBUS C ACHCTBUTEILHBIMU YHCIIAMA

Wsmepenusi, mpuOIMKeHUs, OLEHKU. Pa3mepbl 0OBEKTOB OKpYKAIOLIEro MHpa,
JUIMTETIbHOCTh TPOIIECCOB B  OKpykaromeM wmupe. [IpubnmxéHHoe 3HaueHUe
BEJIMYMHBI, TOYHOCTh mnpuOmmkeHus. Oxpyrienue uucen. I[Ipukuaka W oOLeHKa
pE3yNbTAaTOB BBIUUCICHUN

14

2 | YpaBHEHUS U HEpaBEHCTBA

2.1 | VYpaBHEHHUS C OJIHOI MepeMEeHHON

2.2  JluneiiHoe ypaBHeHHE. Perienne ypaBHeHUH, CBOJSAIINXCS K TMHEHHBIM

2.3  KsanparHoe ypaBHeHHe. Penienre ypaBHeHUN, CBOIANIUXCS K KBaJAPaTHBIM

bukBaapatHoe ypaBHenue. [Ipumepbl pelieHUs ypaBHEHUH TpeTbeld M 4eTBEPTOI
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN

2.4

2.5 Pemenue qpoOHO-pallMOHANBHBIX YpaBHEHUI

2.6 Cucrembl ypaBHEHUH

2.7 | YpaBHEHHUE C IByMs IEPEMEHHBIMH U ero rpaduk

2.8 Pemenue cucreM JIBYX JIMHEHHBIX YpPaBHEHUH C IBYMs IEPEMEHHBIMU

2.9

Pemienue cucrem ABYX ypaBHeHHfI, OOHO U3 KOTOPBIX J'IHHGIEHOG, a Ipyroc — BTOpOﬁ
CTCIICHU

2.10  T'padudeckas HHTEpIPETAHS CHCTEMbI YPAaBHEHUH C IBYMS TIEPEMEHHBIMH
2.11 PemieHue TEKCTOBBIX 3a/1a4 anreOpanuecKuM CrocoooM

2.12 YwucnoBble HEpaBeHCTBA M UX CBOICTBa

2.13 Pemenue TUHEHHBIX HEPABEHCTB C OJIHOM NepeMeHHON

2.14 Pemenue cucteM JMHEHHBIX HEPABEHCTB C OJJTHON NIEPEMEHHOM

2.15 KBagpaTHble HEpaBeHCTBA

I'paduueckass wuHTEpHpeTanis HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS

2.16
MIePEeMEHHBIMHU
3 | OyHKIUHA
31 KBagpatnunas yukuus, e€ rpadux u cBoiicta. [lapaboia, KOOpAMHATHI BEPIIUHBI

11apaboJIbl, 0Cb CHMMETPHH TapadoIIbl
3.2 TI'paduku pynxuumit y=kx, y=Kkx+b u ux cBoiictBa
3.3 TI'paduku pyukuumii y=k/X, y = x° 1 ux cBoiicTBa
3.4 T'paduku GyHKIUH , U KX CBOHCTBA

4 | YucnoBble OCIIEI0BATEIBHOCTH

4.1

Onpenenenne W CHOcOOBI 3aJaHMsl YHUCIOBBIX TIOCTEIOBATENBHOCTEH. 3amaHue
MOCJIEIOBATEIILHOCTH PEKYPPEHTHOU popMyIioit u Hhopmystoit N-ro dieHa

Apudmernaeckas nporpeccus. Dopmysbl N-Tro WieHa apudMETHIESCKOM MTPOTPECCHH,

HOPR

4'2 UMM AR RLIY_ N gre
CYMMbBI TICPBBIXTIHICHOB

AOKYMEHT MOAMNNCAH 3IEKTPOHHOM NOANNCLIO

KNPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLEOGPA30BATEJ/IbHOE 20.12.25 15:20 CepTudukat 4B1F62AD78C1FC709B3FF101BB3FF76D
ABTOHOMHOE YYPEXXAEHUE "BATCKASl T'YMAHUTAPHAAl TMMHA3UA C (MSK) [evictayet ¢ 10.04.25 no 04.07.26
YINYB/EHHBIM U3YYEHUEM AHITIMACKOIO SI3bIKA", BonorkaHnHa

Banepus BnaammunposHa, [IMpekTop rumMHasum




43 I'eomeTpuueckas nporpeccusi. PopMyibl N-To 4ieHa T€OMETPHUYECKOM MPOTPECCHUH,
) CYMMBI IICPBBIX N YJICHOB

44 N3o06pakenne 4ieHOB apupMETUIECKON U TEOMETPUIECKOI Mporpeccuii TOukaMu Ha
) KOOPJAMHATHOU IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIMAJIBHBIN pOCT

4.5  CnoxHbl€ TPOLICHTHI

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHHUS K PEIMETHBIM pe3yJbTaTaM O0CBOCHUS
MPOBEPSAEMOro OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111€er0
TpeOoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, ONEPALIUU
HaJl MHOKECTBaMU; YMEHHUE ONIEPUPOBATH MOHITHSIMH: Tpad, CBA3HBIN rpad,
1 JE€PEBO, LUK, IPUMEHATh UX IIPU PELICHUHU 3a/1a4; YMEHUE UCIO0JIb30BaTh
rpaduyecKkoe TPEICTAaBICHHE MHOXECTB JUIsl ONHCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJICHU, IPU PEILICHUH 3a4a4 U3 IPYTUX y4eOHbBIX MPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHAMMU: OIIPCACICHUC, aKCHOMa, TCOPECMa,
J0Ka3aTcIbCTBO, YMCHHC paciio3HaBaThb HCTUHHBIC n JIO’KHBIC
BbBICKA3bIBAHUA, IIPUBOJAUTL IIPUMEPBI W  KOHTPHPUMEPLI, CTPOUTH
BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHHI

YMeHHe onepupoBaTh IOHATHUAMM: HATypaJbHOE YHUCIO, IPOCTOE H
COCTaBHOE YUCIIO, IE€IMMOCTb HAaTypaJIbHBIX YHMCENl, IPU3HAKHU JIEJIUMOCTH,
IEJI0€ YUCII0, MOAYJNb YHCIIA, OOBIKHOBEHHAS! IPOOb U JECSTUYHAs IpoOb,
CTaHJAPTHBIM BHJl YNCIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(METHYECKUI KBaJIpaTHBIA KOPEHb, YMEHHE BBIIOIHATH JIEHCTBUS C
4KCJIaMH, CPaBHMBATh W YIIOPSAIOYMBATH YMCIIA, NPEACTABIATh YKCIA Ha
KOOPJAMHATHOW IIPSMOM, OKPYIJIATH YMCIIA; YMEHHE JACNaTh NPUKUIKY U
OLICHKY P€3yJIbTaTa BbIYMCICHUN

YMeHue omnepupoBaTh MOHATHSAMHU: CTENEHb C IeJBIM IOKa3aTeseM,
apudmeTnyecKuil KBapaTHbIA KOPEHb, MHOTOWIEH, alredpanyeckas 1po0b,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHON CTENEHU O0JIbIIIE eIMHUIIb;

4 YMEHHE BBINOJIHATH pacu€Tel MO ¢opMysiaM, MNPeoOpa3oBaHMs LEINbIX,
IpOOHO-PallMOHATIBHBIX BBIPAKEHUH U BEIPAXKEHUH ¢ KOPHIMH, pa3iokKeHne
MHOTOYJIEHA Ha MHOXHTEIH, B TOM YHCIIE C HCIOJIb30BAaHHEM (HOpMYIT
Pa3HOCTH KBa/IPaToOB M KBaJIpaTa CYMMBbI U pa3HOCTH

YMeHue onepupoBarh IMOHATHUAMH: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJIHOM IEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE pellaTh JIMHEHHbIE M KBaJpaTHblE ypaBHEHHUS, JApPOOHO-
palMOHAIbHBIE YPABHEHUS C OJJHOM IEPEMEHHOM, CHCTEMBI IBYX JTMHEMHBIX

5 ypaBHEHMH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMbI, KBaIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOW, B TOM 4YHCIE IPHU
peuieHnn 3a1a4 M3 JPYrux MPEeAMETOB M IMPAKTHUYECKHX 3a]1a4; YMEHHE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 U KOOPAMHATHYIO IIOCKOCTb MJIS
M300paKeHUs pelIeHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATUAMU: (QYHKUIMS, Tpaduk (QYHKIUH, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HAWMOOJBINIEE W HAWMEHbIIEe 3HAYCHUs (YHKINH; YMEHHE
OIEpUPOBaTh MOHATHSAMM: MpsMas [PONOPLUHUOHAIBHOCTb, JIMHEHHAs
GbyHKIMSA, KBaapaTuuHas (QyHKUMS, oOpaTHas MPONOPIHOHATIBHOCTD,
napabosa, runep6oia; yMeHue CTpOUTh IpaduKu (PyHKIMHA, UCTIONB30BaTh
rpaduKu JUIsl ONpENeNeHUs] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pelneHust 3a1a4 U3 IPYrUX y4eOHBIX IPEIMETOB U peallbHOM JKU3HU; YMEHUE

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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BBIpaXKaTh (OpPMYJIaMHU 3aBUCUMOCTH MEXIY BEIMUYUHAMU

YMeHue onepupoBaTh NOHATUSMU: MTOCIIEA0BATEILHOCTD, apudMeTuyecKas
U TEeOMETpPUYECKas IPOrpecCHMd; YMEHHE UCIOJb30BaTh CBOMCTBA

7 nociieioBaTeabHOCTeH, (POPMYIBI CyMMBI U OOILEro 4YjeHa MpH PEeLIeHUU
3a/a4, B TOM YHUCJIE 33Jay U3 JIPYrUX Y4eOHBIX NPEAMETOB U PEaJbHON
KU3ZHU

VYMeHue penarth 3a7aui pa3HbIX TUIIOB (B TOM YKCJI€ HA IPOLIEHTHI, JOJIH U
YacTH, IBUKEHHE, pabOTy, IIEHy TOBapOB U CTOMMOCTh MOKYIIOK U YCIYT,

8 HQJIOTH, 3a7auyd M3 O0O0JacTH YIpaBlIEHHs JIMYHBIMM M CEMEHHBIMU
¢uHaHCAMM); YMEHHUE COCTABJIATH BHIPAXKEHUS, ypPaBHEHUS, HEPABCHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJayd, HCCIENOBAaTh IIOJyYEHHOE PEUICHHE U
OLIEHUBATh MTPABONOI00HOCTh OTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBarh MOHATHIMHU: GUTypa, TOUKA, OTPE3OK, MpsMasi, Ty,
JOMaHasi, yroj, MHOTOYIOJIbHHK, TpPEYrOJIbHUK, PaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYrOJIbHHUKH, MPAMOYTOJIbHBIA TPEYTOJIbHUK, MEHAHA,
ouccekTpuca u BBICOTA TPEyroibHHUKA, YETHIPEXYTOJIbHHUK,

9 napajuiesiorpaMm, poMoO, MPSIMOYTOJIbHUK, KBapaT, TPAIEs; OKPYKHOCTb,
KPYT, KacaTeabHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH (DUTYypaMH; YMEHHUE
peliaTh 3aJa4d, B TOM YHCIE M3 MMOBCEIHCBHOW JKU3HU, Ha HAXOXKICHUE
T€OMETPUYCCKUX BEIMYMH C MPUMEHEHUEM HM3YYCHHBIX CBOWUCTB QHUrYyp H
(dakToB

YMeHue onepupoBaTh IOHSTUSMHU: PaBEHCTBO (UIYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIEIbHOCTh M NEPNEHIAUKYJISAPHOCTh INPSMBIX, YroOJl
MEXy IPSMBIMU, IEPIEHAUKYIISP, HAKJIOHHAs, IPOEKIHsL, Togooue Gpuryp,
MO0/I00HBIE TPEYTrOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO TOYKH M MPSIMOI;
YMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETpPUI0O U mopobue ¢uryp,
MapaJUIEIbHOCTh U MEPIIEHIUKYIAPHOCTD MPSMBIX B OKPYKAOIIEM MHUpE

10

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, YroJl (BEIMYMHA
yria, CHHYC ¥ KOCUHYC YTJia TPeYrojbHHUKa), MIIOMab; YMEHHUE OIECHUBATh
pa3Mepbl IPEeAMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE IPUMEHSATh
(hopMyIbI IEpUMETpa U IO MHOTOYTOJIEHUKOB, ITTHHBI OKPY>KHOCTH U
wiouaau Kpyra, o0bema MHpsIMOYTOJIBHOIO Mapajlielenunena; yMeHUue
IIPUMEHSTh IPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuKka, Teopemy lludaropa, TpUuroHomMeTpuyeckue COOTHOIIECHUS
JUTSl BBIUMCTIEHUS JUITMH, PACCTOSIHUM, TUIOIIAAei

11

YMmenue  u300paxarh  IUIOCKME  GUIYppl M HMX  KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (UTYphl OT pPyKH, C TIOMOMIIbIO YEPTENKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WJIA CUMBOJIBHOMY
OIIMCAHUIO

12

YMeHue onepupoBaTh MOHATHIMH: MPSIMOYTojibHAs CHUCTEMa KOOPAMHAT;
KOOpJAWHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEIECHNE BEKTOpa Ha

13 YHCII0, CKAJIIPHOE MPOU3BECHNE BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPHI
Y KOOPAMHATHI JIJIs1 IPECTABJICHUS JaHHBIX U PELICHUs 3a/1a4, B TOM YHCIIe
U3 IPYTUX y4EOHBIX NMPEJAMETOB U pealbHOMN KU3HU

YMeHnE OIICPpHUPOBATH IMOHATUAMMU: CTOJIOMKOBBIE U KPYTrOBBIC AarpaMMBblI,
TabIUIIBl, CpeaHee apuMeTniecKkoe, Meuana, HauboblIee 1 HauMEeHbIlee
14 3HaueHus, pa3Max  4YMcIOBOro  Habopa;  yMEHHE  H3BJIEKAaTh,
MHTEPIPETHPOBATh U MPEOOPa30BBIBATh WH(POPMAIIHIO, IPEICTABICHHYIO B

TdOJIMOAX W Hd JUAI'PAMMAX, OTPAKAIOIIYHO CBOHMCTBAd N XdPAKTCPUCTHUKU
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peanbHBIX MPOLECCOB W SIBICHUI; YMEHUE paclo3HaBaThb W3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOLLEM MUPE

YMeHue omnepupoBaTh IMOHATHSMM: CIIY4alHbBI ONBIT (CIydallHbIN
AKCIICPUMEHT),  JJEMEHTapHOe  CcOObITHE  (PJIEMEHTapHBIA  HMCXO.)
CIIy4aifHOTO OIBITa, CIy4yailHOE COOBITHE, BEPOSITHOCTH COOBITHS, yMEHHUE
HaxoJUTb  BEPOSATHOCTH  CIy4alHBIX  COOBITMH B  ONBITaXx C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSMHU; YMEHHE pelIaTh 3aJlaun

15 METOZIOM OpraHU30BAaHHOIO Iepedopa M C MCIOJIB30BAaHUEM IIpaBUIIA
YMHOXKEHUS; yYMEHHE OIICHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITUH U
SBJICHUH, TIOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaOBEPOATHBIX
COOBITHI B OKpYKAalOLIEeM MHpE M B KH3HH; 3HAKOMCTBO C MOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX

YMeHnue BbIOMpaTh NOAXOASIINNA U3YUYEHHBIM METOJ JUIsl pellieHus 3a]auu,
IIPUBOJUTL IIPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
16 KU3HM, pacCIlO3HaBaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMCHIBaTh OT/EJIbHBIE BBIJAIOLIMECS DPE3YJbTaThl, MOJYYEHHBIE B XOZE
pa3BUTUS MATEMATHKN KaK HAYKH, IPUBOJUTH IPUMEPHl MaTEMaTHUYECKUX
OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOM UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1  Yucna u BeIUUCIEHUSA
1.1 | HarypasbHble u nenble uncina. [Ipu3Haku JenMMOCTH LETbIX YUCEN
1.2 OOBIKHOBEHHBIE U ACCATUYHBIEC APOOH, MPOILECHTHI, OECKOHEUHBIE IEPUOTUIECKUE IPOOH
1.3 PanumonanbHble yncna. ApudmMeTnueckue onepaniy ¢ pauoHATbHBIMUA YHCIAMU
1.4  [leiictBuTenbHbIe yncia. ApupMeTHYECKHE ONepalnu C JeHCTBUTEIILHBIMU YHUCIaMHU

15 [IpubnuxEHHbIE BBIYUCIECHUS, IIPAaBUJIA OKPYIJIEHUS, NIPUKUIKA U OLIEHKa pe3yJbTaTa

BBEIUHCIICHUN

2  AnreOpanuecKue BHIPAKCHHS
2.1 BykBeHHbIEC BEIpQXEHUS (BBIPAKCHUS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mokasareneM. CTeneHb ¢ panuoHaIbHBIM Moka3arenem. CBoMCTBa

CTCIICHHU

2.3 MHOrowieHsl

2.4  AnrebGpandeckas 1poOb
2.5

ApudmeTndeckuii KOpeHb HaTypalbHOH creneHu. JleiictBus ¢ apudmMeTrndecKuMu
KOPHSIMU HAaTypaJIbHON CTENIEHU

3 | YpaBHEHHUS U HEPABEHCTBA

3.1 Lenble u npoOHO-panioHaNbHBIE YpaBHEHH. CUCTEMBI U COBOKYITHOCTH YPaBHEHHM

3.2 I_[eJ'IBIC u ,Z[pO6HO-paI_II/IOHaJ'IBHBIe HCPAaBCHCTBA. Cucremsl u COBOKYITHOCTH HCPABCHCTB

3.3  Pemenue TeKCTOBBIX 3a1a4

4 YuncnoBbIe IIOCIEA0BATEILHOCTH

4.1 | IlocnenoBaTelIbHOCTH, CIIOCOOLI 3aJaHus TTOCIIEA0BATEILHOCTEN

4.2 | Apudmernueckas u reomeTpuueckas nporpeccun. @opmMyiia CIoKHBIX TPOIEHTOB

5 | OyHKUMH

@yHKIMS, cnocoObl 3ananus QyHkuuu. I'papuk Qynkuuu. OOnacTh onpeneneHus U
MHOXecTBO 3HaueHu#d ¢yHkuuu. Hymu ¢yHkumu. [IpomMexxyTku 3HAKONOCTOSHCTBA.

[IpomexyTku MOHOTOHHOCTH (yHKUMU. MakCUMyMbl U MHUHUMYMbI (YHKIUH.
HawuOosnpIiee 1 HauMeHblllee 3HaYeHnEe (PYHKIUU Ha IPOMEKYTKe

5.1.

6  KoopauHarel Ha NpsIMOM U MJIOCKOCTH

6.1 KoopaunarHas npsimas

6.2 JlexapTOBBI KOOPIWHATHI HA TUIOCKOCTH
7 | T'eomerpus

7.1 T'eomerpuueckue GUrypsl U UX CBOMCTBa

7.2  TpeyronbHUK

7.3  MHOTOYTOJIEHUKH

7.4  OKpyXHOCTb U KpYyT

7.5 H3mepeHHe reOMETPUUYECKUX BETUYHH

7.6  BexTopbl Ha IUIOCKOCTH

8 BCpO}ITHOCTB N CTaTUCTHKA

8.1 OmwucarenbHas CTATUCTUKA
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8.2  BeposTHOCTB

8.3 KombOunaropuka

8.4 | MHuoxecTBa
8.5 TI'padsr
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi YpOBEHb: yueOHUK; 15-¢ u3ganue,
nepepaboranHoe, 7 kinacc/ MakaperueB 10.H., Munaiok H.I'., Hemko K.U. u np.;
non penakuuert TemsikoBckoro C.A., AxuuoHepHoe o0miecTBo «M31aTenbCcTBO
«IIpocsemieHue»

Marematuka. Anrebpa: 8-i kitacc: 6a30BbIl YpPOBEHb: yueOHUK; 16-¢ u3ganue,
nepepabotanHoe, 8 kinacc/ Makapeiue FO.H., Munmtox H.I'., HemxkoB K.1. u 1p.;
non penakuuenr TensikoBckoro C.A., AkmuonepHoe oOmiectBo «3naTenbcTBo
«IIpocsemienue»

Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIil YpOBeHb: yueOHUK; 16-¢ u3aanue,
nepepaboranHoe, 8 kimacc/ MakaperueB 10.H., Munaiok H.I'., HemkoB K.U. u np.;
non penakuuert TemsikoBckoro C.A., AxuuoHepHoe o0miecTBo «M31aTenbCcTBO
«IIpocsenienne»

METOAUYECKHME MATEPHUAJIbBI VIS YYUTEJIA

Metoauueckoe nocobue K npeaMeTHON JUHUM yuyeOHHkoB no ainredpe HO. H.
MakapsraeBa, H. I'. Munmrok, K. . HemkoBa u ap. Martematuka. Anrebpa 7- 9
KJ1acchl. ba3oBbIN yPOBEHB.

Hunaktuueckue matepuansl "Anredpa: 7 knacc, MakapsiueB FO.H., Munarok
H.I'., HemkxoB K.M. n gap.; mox pemakumen TenskoBckoro C.A., AKIMOHEpHOE
obmectBo «M3narensctBO «IIpocBeiienuey

Hunaktuyeckue matepuansl "Anredpa: 8 kimacc, Makapsiue FO.H., Munmarok
H.I'., HemxoB K.U. u np.; nox penakumenn TensaxoBckoro C.A., AKIHOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienney

Junaktuueckue marepuansl "Anredpa: 9 knacc, MaxkapeiueB FO.H., Munatok
H.I'., HemxoB K.M. n nap.; mox pemakumen TenskoBckoro C.A., AKIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

YueOHbIN oHNAMH-Kype mis 7 kimacca https://www.yaklass.ru/p/algebra/7-
klass

VYueOHbIl oHNaitH-Kype ans § kmacca https://www.yaklass.ru/p/algebra/8-
klass

Y4eOHbIil oHNaH-Kype st 9 kmacca https://www.yaklass.ru/p/algebra/9-
klass
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https://www.yaklass.ru/p/algebra/7-klass
https://www.yaklass.ru/p/algebra/8-klass
https://www.yaklass.ru/p/algebra/9-klass
https://www.yaklass.ru/p/algebra/7-klass
https://www.yaklass.ru/p/algebra/8-klass
https://www.yaklass.ru/p/algebra/9-klass

Bceepoccuiickue — mpoBepouyHble  paboThl  /  Kjacc.  Maremaruka.
https://www.yaklass.ru/p/vpr-7-klass#program-matematika

Bcepoccmiickue  mpoBepounsie  paboTel 8  kjmacc.  Maremaruka.
https://www.yaklass.ru/p/vpr-8-klass#program-matematika

®denepanbHbiil moptan «EguHoe comepxanue o0mero oopa3oBaHus» -
https://edso0.ru

[Topran «Poccuiickas 31eKTpoHHas mKoaa» - hitps://resh.edu.ru

Caiit ®OI'BHY «MHCTUTYT CTpareruu pa3BUTUS  00pa30BaHUS»
https://instrao.ru

Caiit ®I'BHY «®UITN» - https:/fipi.ru
bubaroreka mudpoBoro oopasoBareabHOro KouTeHTa hitps://urok.apkpro.ru/
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