MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHE y 00yyarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBacT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aIuio, adCcTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATENIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» uisi OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucnaa u BeIUKCIEHUS», « ANTeOpanyecKkue BhIPAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICHCTBYS C
JPYTUMHU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIIOJIBH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMA «UWcna W BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe PUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANMOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JUHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAaUYCHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaum o0ydeHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUsI, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSl ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydueHne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXcCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Yucna W BBIUUCIEHUA», «ANredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, EPEXO] OT OJHOU (OpMBI 3amUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEIEIeHHue, MpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIPEIEICHUS], 3aUCh 00bpIIMX yucel. [IpouenTsl, 3anucey
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, PA3JIO)KEHHUE HA  MHOXKHUTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXK/ly BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIPaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
MIPOU3BEEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouneHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBujia MpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMHU. PereHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. I[Ipumepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DOyHKIUU



Koopaunara Touku Ha npsMon. Yucnoseie npomexyTku. Pacctosiane mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucrema KoopAauHaT, ocu Oxu Oy. AbGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynkun. CroiictBa pynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelueHne ITUHEHHBIX YPaBHEHHH W CHCTEM JMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBaaparHpiii kopeHb U3 uwucia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUS HppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM U €€ cBoricTBa. CTaHmapTHas 3alKCh YNCIA.

AuredpanyecKue BbIPpAKEHUSA

KBampaTHbpiii  TpE€XuieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JApoOei.
PanmonanbeHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padprueckas mHTEpHpETaLMs YPABHEHUI C IByMs MEPEMEHHBIMU M CHUCTEM
JMHEWHBIX YpaBHEHHW C JBYMsS IIlepeMEHHbIMHU. lIpumepsl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeaeseHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux ¢ynkumu. YUrenune coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEeATbHBIE TPOIECCHI.



OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OYHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

PannonanbHble YMClIa, UPpalUOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE [I€UCTBUTENIbHBIX YHCEN, apU(PMETUUYECKHE JEUCTBHS C
JNEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUMN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpanvyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1au alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IniepemMeHHOW. KBanpartHele HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabomna, KoopaAuHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

I'paduxn Gyaxmmit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcuu



[IoHsiTHE YMCIOBOM NOCIEIOBATEIBHOCTH. 3aJaHHE IMOCIEA0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro dieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opMmyiibl n-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX NUJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3THUECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HayKuM Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIArONoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXAaloIled cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEJACTBUI JISI OKPYXKaIOLIEH Cpelbl, OCO3ZHAaHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U IyTeH UX PelICHHUS;

8) ajanTanmusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEILHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBbletornyeckue1encTBus:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHIECKHUX
OOBEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICNICHUs]  TOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (opMymIHpoBaTh W  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIC W oOIIue,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaWBaTh APTYMEHTAIIMIO, TPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAANUMNH C Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3zoBniencciienoBarebCcKueeiCTBUA:

MCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUUE, HpoOIemMy,
CaMOCTOATEJIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
IPOBEAEHHOTO HAOIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlecca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, JTAHHBIX,
HEOOXOUMBIX JIJIsl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSM, MPEITI0KECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBICYHUBEpPCAJIbHbIeyYeOHble1eliCTBUSA:



BOCIPUHUMATh H  (HOPMYNIHpPOBaTh CYXXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHH 3a7]aBaTh BOIPOCHI 10 CYILIECTBY O0CYK1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEICTaBIsITh  pEe3yJbTaThl  pElIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paboThl MpU pEIICHUU Y4eOHBIX MaTeMaTUYECKUX
3azay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPYyNINoOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJICOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIMUHTE/IJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHUE
JEUCTBHS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHMsI YMCIOBBIX BBIPAXKEHUN, NMPUMEHATH pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCIECHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTs OT OnHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YUBATH PALIMOHAIILHBIE YHCTIA.

OKpyIJITh Yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAXKCHUI. BBINOIHATE AEWCTBUSA CO CTENEHSAMM C HaTypajJbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIO)KEHHUE HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pE3yNbTaThl PEIIEHUs 3a4a4 ¢ YYETOM OTPAaHWYEHUH, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPAKEHUA

Hcnonp3oBath anredpanyeckyr0 TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKH  CJaraéMsiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsTh, siBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauUK JTUHEHHOTO YpaBHEHUS C
JByMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
yYpaBHEHHUSL.

PemaTp cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/laud, WHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHMHATaM,
CTpouTh rpaduky TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (YHKIMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTh, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpEACTaBICHHUS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICIYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCcelN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxkaTh IEWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[TpumensaTh mOHATHE apU(pMETHUYECKOrOo KBAJPATHOTO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcronp30BaTh 3amucy OOJBIIUX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TMOHSATHE CTENEeHU C MEeJbIM I[OKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs pEHICHUsT PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W paldOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeMiIve UCCAEAOBaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MPEICTaBIeHNH (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTts OT crnoBecHON (GOPMYIHPOBKH 3a7adll K €€ anre0pandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4M IMOTyUEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIOIB30BaTh (PYHKITMOHAIBHBIC TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYEHMsI), ONMPEACNATh 3HaUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeiaTh CBOMCTBA (PYHKITHH 10 €€ rpaduKy.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, oIucHIBaTh CBOICTBA YHCIOBOIA
dbyHukuu 1o e€ rpaduxy.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiiCs TOIYYUT CIICAYIOIINE
MPEIMETHBIC PE3YyJIbTATHI:

Yuciia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHISCKUE JEUCTBHS C palMOHAIBHBIMA YHCIIAMH,
coueras YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisITh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yJibTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/icTaBleHni (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YMCIOBOW MPSIMOM, 3alMCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATH PEIEHUE C TIOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a/a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKIUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 +bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crpouth U HM300paXaTh CXEeMaTUYECKH TpapUKA KBAIPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJPAaTUYHBIX (DYHKLIMHA U3 peasibHOM KU3HU, (PU3UKU, TEOMETPHUHU.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
pa3HBIX CIOCO0aX 3a/laHMUs.

BbINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (OpPMyNI N-ro 4jieHa
apru(pMETUIECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI MIEPBBIX N YJICHOB.

N300pakarb 4ieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YUCJIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
DNEeKTPOHHBIE
(mudpoBsIe)
HanmenoBanue KosmmuectBo wacos o0Opa3oBaTeNbHbIC
Ne m/m = paszenioB U TEM pecypcsl
MIPOTrPaMMBI
KonTtposbhbie [IpakTnueckue
Bcero
paboThI paboThI
bubmuorexa [JOK
1 ;IHCHa 1 BBIHHCIICHIA. 25 1 https://m.edsoo.ru/7f
aIMOHAIBHBIC YUCITA 415690
bu6mmorexa [IOK
2 ﬁirzgi ?{I:;eCKHe 27 1 https://m.edsoo.ru/7f
p 415b90
bubmuorexa [JOK
3 YpaBHeHUs 1 20 1 https://m.edsoo.ru/7f
HEPABCHCTBA 415590
bu6mmoreka [IOK
K
4 OC&I))HHHag)I " 24 1 https://m.edsoo.ru/7f
rpaduxu. OyHKIUU 415690
bu6mmoreka [IOK
I1
5 R g:g OI;?:;? " 6 1 https://m.edsoo.ru/7f
B 415b90
OBILIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOTPAMME




8 KUIACC

Ne KosmmuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBanue
a3/1eJI0OB 1 TEM B K II (um])pOBble)
1/ pa3a ce OHTPOJIbHbIE PaKTHYECKHE 00pazoBaTelLHbIE
NporpamMmbl ro
n pecypchl
Yucna u bubnunoreka LIOK
1 BBEIYMCIICHUS. 15 https://m.edsoo.ru/7f
KBanpaTHbie KopHU 417af8
Yucnau
T — bu6nmoreka [IOK
2 C ) 7 https://m.edsoo.ru/7f
TEIEHD C L[EJIBIM A17af8
oKasarejieM -
AJreOpanyecKrueBbl
pameﬂiﬂ bubnunoreka LIOK
3 K L. 5 https://m.edsoo.ru/7f
BaJIPaTHBIMTPEX I A17af8
€H
AnreOpanyecKueEBLI
axceHﬁ;I bubnuoreka [IOK
4 p ) 15 https://m.edsoo.ru/7f
Anrebpanueckasap
417af8
00b
YpaBHEHUS U
HeppaBeHCTBa bubnunoreka LIOK
5 K ’ 15 https://m.edsoo.ru/7f
BaJIpaTHBIC A17af8
YpaBHCHHUS <1410
VYpaBHeHUS U
. 5 ABCHCTBA bubnuoreka [{OK
6 C P ) 13 https://m.edsoo.ru/7f
HACTEMBI § A17af8
ypaBHEHUH
VYpaBHeHus u bubnuoteka [JOK
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f
Hepasencrtpa 417af8
DyHKIIH bubmmoteka IIOK
8 v ) 5 https://m.edsoo.ru/7f
OCHOBHBIEITOHATHSA
417af8
bu6nmorexa LIOK
(6)) .
9 quKHHH b 9 https://m.edsoo.ru/7f
WCIIOBBIC()YHKITHH A17af8
bubnunorexa LIOK
10 1(;160:; OI; ZI;IZC = 6 https://m.edsoo.ru/7f
m 417af8
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOI'PAMME




9 KIIACC

Ne KoaunyecTBouacos
DJIeKTPOHHbIE
HaumenoBanuepasj
- B K n (uudposbie)
;1 e.;lo S ce 061-ITp0.JILHLIe pﬁalcanecKne 0BpazoBaTEbHbIE
TeEMIporpamMmm ro PadooThbI PadooThI pecypebl
4
Bﬁiﬁi;}mﬁ bubmuorexa [IOK
1 o ' 9 https://m.edsoo.ru/7f
JlercTBUTENIBHEIC 419408
qucia .
v
Hfa;;;}g?;; bubnuoreka [{OK
2 p ’ . 14 1 https://m.edsoo.ru/7f
YpaBHEHHUsI C OTHOU 41908
MepeMEeHHOMN
VYpaBHeHus u bubnnorexa [JOK
3 HEpaBEHCTBA. 14 1 https://m.edsoo.ru/7f
Cucrembl ypaBHCHUI 419d08
YpaBHeHus u bubmmoreka [JOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f
Hepagenctra 419d08
bubnuoreka [{OK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f
419d08
YucroBbienocie08a Bubmorexa LIOK
6 15 1 https://m.edsoo.ru/7f
TEJIBLHOCTH 419d08
11 e,
o 60(1)36T OI:{I::; bubnuoreka [{OK
7 B ’ 18 1 https://m.edsoo.ru/7f
cHUCTEeMaTH3alusI3HaH 41908
15071
OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0
ITPOI'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30BATEJILHOM ITPOT' PAMMBI

7 KJIACC

Koa nposepsiemoro

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI

pe3yJbTara o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
1 UYuca 1 BIYUCIICHUS
11 BB{HOJ‘IHHTB, coyerass YCTHbIE M IHCbMEHHbIE NPUEMBI, apUPMETHUYECKUE
JEICTBYS C PallMOHAIbHBIMU YHACIAMU
HaxomuTh 3HaueHHs 4YHUCIOBBIX BBIPAKEHUM, IPUMEHATh pPa3HOOOpa3HbIe
1.2 CocoObl U MPUEMBI BBIYMCICHHS 3HAYEHUN APOOHBIX BBIPAXKEHUH, COAEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOU
[lepexoguts OT OgHON (GOPMBI 3amMCH YUCEN K APYrod (mMpeoOpa3oBBIBATH
1.3 JIECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO IpOOb)
1.4 CpaBHUBATh U YIOPSJOYNBATh PALIMOHAJIbHBIE YUCIIA
1.5 OKpyIJISITh UnCIIa
BbINONMHATE NPUKUAKY M OLEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYCHWU
1.6 YUCIIOBBIX BBIPA)KECHWI. BBINOIHATH ACUCTBUSA CO CTEIEHAMM C HAaTypaJIbHBIMU
[IOKAa3aTeIsIMU
17 [IpuMeHTh NPU3HAKK NEIMMOCTH, Pa3JIOKEHNE HAa MHOXKHUTENIN HATypaJbHbBIX
qHCel
Pemarp npakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIECHHEM
18 BEIMMH, NPONOPUHMOHANILHOCTEI BENHIHH, HpOI:l’eHTaMI/I, HHTepnpeTprOBaTb
pe3yNIbTaThl pelIeHUs 3a/1a4 C yYETOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMICTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaXeHUs
1 Hcnonp3oBarh anredbpandeckyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
IIpoLiecce OCBOEHUsl y4eOHOro MaTepuasa
29 HaxoauTe 3HaueHuss OYKBEHHBIX BBIPQKEHUH MNpH 3aJaHHBIX 3HAYECHUSAX
MIEPEMEHHBIX
53 BoinonHATe npeoOpa3oBaHMs LENIOTO BBIPAKEHUS B MHOTOWIEH INPUBEICHUEM
' 110JTOOHBIX CIaraeéMbIX, PAaCKpPbITHEM CKOOOK
24 BbIinonHATE yMHOXKEHHE OJHOWIEHa Ha MHOTOYJIeH M MHOIOWIeHa Ha
' MHOTOYJIEH, TPUMEHATH POPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH
OcCylecTBIATh  pa3OKEHUE MHOTOYJICHOB HAa MHOXHUTEIN C IIOMOLIBIO
2.5 BBIHECEHHUSI 3a CKOOKM 00IIEro MHOXKUTEIS, TPYNIUPOBKHU CJIaraeMbIX, IPUMEHe-
HUs (OPMYJI COKPAIIEHHOTO YMHOKEHUS
26 [IpumeHnsTh peoOpazoBaHUs MHOTOUYWIEHOB /:[va pELIeHNs] pa3IuYHbIX 3a/1ad U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHON NPAKTUKH
2.7 Hcnons30BaTh CBOWMCTBA CTENEHEW C HATYPAIbHBIMM IOKA3aTEISIMU IS




Konx nposepsiemoro

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM

pe3yJbTara o0pa3oBaTe/IbHONM NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
peoOpa3oBaHUs BEIPAKEHUI
3 YpaBHEHUs 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, INPUMEHSAS IpaBHIIA

3.1 Iepexoia OT HMCXOAHOIO YPaBHEHHsS K paBHOCWIbHOMY eMy. lIpoBepsrTs,
SIBJISICTCS JIM YMCII0 KOPHEM YPaBHEHMSI

32 [IpumensaTh rpaduyeckue MeTonbl PHU PELICHUU JIMHEHHBIX ypaBHEHUH M UX
CUCTEM

33 [lonGupars mnpumepbl nap 4YHCEd, SBIAIOIUXCA pEIIEHUEM JIMHEHHOro
yYpaBHEHHUS C IBYMsI IE€PEMEHHBIMU
CTtpouTh B KOOPIAWHATHOM TJIOCKOCTH TpaUK JIMHEHHOTO ypaBHEHHUS C JIBYMS

3.4 NEPEMEHHBIMH; TO0Jb3YACh TIpaduKOM, NPUBOIUTH IMPUMEPHl  pEIICHUs
ypaBHEHMSI

35 Pemate cucreMsl JByX JIMHEWHBIX YPaBHEHUW C IByMs IIEPEMEHHBIMU, B TOM
qrcie rpaduiecku
CocraBisaTh W pewiath JMHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX

3.6 YPaBHEHUH MO YCJIOBHIO 3a/ladl, MHTEPIPETHUPOBATb B COOTBETCTBUU C KOH-
TEKCTOM 3a/1a4y MOJYyYEHHBIH pe3yabTaT

4 Koopaunats! u rpapuku. OyHkuuu

N300paxaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM

4.1 KOOpJUHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI, 3alIUChIBATh YUCIIOBBIE IPOMEKYTKH
Ha aJIredpandyeckoM s3bIKe

4.2 OTMmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 3a/1aHHBIM KOOPIMHATaM

4.3 Ctpouts rpaduku JuHeHHbIX GyHKIMNA. CTpouts rpadux GyHkmu y = [x|
OnwuceiBaTh C MNOMONIBIO  (YHKUMH H3BECTHBIE 3aBUCHUMOCTH  MEXIY

4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PAacCTOSIHHME, LIEHY, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOJIUTENILHOCTbD, BpeMsi, 00bEM pabOThI

4.5 HaxoauTs 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduyeckuil cnocod mpeacTaBICHMs] U aHAIW3a WHGOpMaIuH,

4.6 U3BJIEKaTh U HMHTEPIPETUPOBATh MH(GOpPMALMIO U3 TpaUKOB pealbHBIX IMPO-
1[ECCOB M 3aBUCUMOCTEN

8 KJIACC

Koa nposepsiemoro

pe3yjabTara
1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUA

Yucna 1 BEIUUCIIEHUS

1.1

Hcnons30BaTh HaydaabHBIE IIPEICTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
yyceNl /i CPaBHEHHUS, OKPYIJICHUS M BBIYMCIEHUH, H300pakaTh IENUCTBU-
TEJIbHBIE YNCIIA TOYKAMHU Ha KOOPAUHATHOMN NPSAMON

1.2

HpI/IMCH}ITB IIOHATHUC apI/I(I)MCTI/I‘-ICCKOPO KBaAPATHOTO KOpPHS, HAXOIAUTH

KBAaJApPaTHBIC KOPHH, MCIIOJIB3Ys IMPU H€O6XO)II/IMOCTI/I KaJIbKYJIATOP, BBIIIOJIHATH




Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus

peoOpa3oBaHUs BBIPAXKEHHM, COJEp)KalIMX KBaApaTHbIE KOPHH, HCIHOJb3YS
CBOICTBA KOPHEM

1.3

Ucnonp3oBarh 3amucu OOJBIINX M MAaJbIX YHCEI C IIOMOIILIO JECATUYHBIX
npoOeit u creneHer uncna 10

Anrebpanyeckue BbIpaKEHUsI

2.1

HpI/IMeHSITB IIOHATHEC CTCIICHU C T ECJIbIM IIOKa3aTCJICM, BBIIIOJIHATH
Hp606p330BaHI/I5[ BBIpa)KeHHfI, CoACpKAMX CTCIICHU C LECJIBIM ITOKa3aTCJIeM

22

BBINONHATE TOXKIECTBEHHBIE NPe0Opa30BaHUs pAIllMOHAIBHBIX BBIPAKECHUN Ha
OCHOBE MTPABMJI ICHCTBUI HaJl MHOTOWICHAMH U aJreOpandecKuMu IpoosMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

24

[TpumensTh peoOpa3oBaHusl BBIPAKEHHUN IS PEIICHUS Pa3IU4HbIX 33734 U3
MAaTE€MAaTHKHU, CMEXXHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH

ypaBHeHI/Iﬂ H HCPABCHCTBA

3.1

Pemwate nvHEHHBIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHBIE YpPaBHEHMS,
CBOJSAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMU

3.2

[IpoBoguThs mpocTEHIINE HMCCIENOBAaHUS YPAaBHEHUM M CHUCTEM YPAaBHEHMM, B
TOM 4YHCJI€ C IPUMEHEHHEM Trpa@uuecKux MpeaAcTaBiIeHUil (ycTaHaBIUBATh,
MMEET JIM YPABHEHUE WIM CHCTEMA YpPaBHEHUM pEIIEHUs, €CIM HMEET, TO
CKOJIBKO, U IIpoyee)

33

[lepexoauTh OT CIIOBECHOW (OPMYIHMPOBKH 3ahaun K e€ anreOpanmyeckon
MOJIEIM C IOMOIIBIO COCTABJICHUS YpPAaBHEHUS WJIM CUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 33Jlayd  IOJTYYEHHBIN
pe3ysabTaT

3.4

[IpumeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, pElIaTh
JINHEMHBIE HEpPAaBEHCTBA C OJHOW IIEPEMEHHOM M MX CHUCTEMBI, J1aBaTh
rpadUUYecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB

DyHKIU

4.1

[lonuMaTh M HUCHONB30BaTh (DYHKIIMOHAJIBHBIE IMOHATHUS M SI3BIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAUEHHUS), ONPEAEIATh 3HaUeHUEe (QYHKIUU 1O 3HAUYEHUIO
apryMeHTa, ONpeIessTh CBOWCTBA QYHKIUU MO €€ rpaguky

4.2

Crpouts rpaduxu 3JI€MEHTapHBIX byHKIUH BHJIA:
y=k/xy=k/x , y =x?, y = X3, y = |X|, OIHCHIBaTh CBOWCTBA YNCIOBOH (HDYHKIIUH TIO
e€ rpaduky

9 KUIACC

Koa nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM

pe3yabrara o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
1 Yucna v BBIYUCIICHUS
1.1 CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE U HPPALlMOHAJIBHBIE YHCIIA




Konx nposepsiemoro
pe3yabrara

1.2

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

Brimonuate apudmernyeckue NEHCTBHS C PallMOHAIBHBIMU YUCIAMH, COYETast
YCTHBIE M MIUCbMEHHBIE IIPUEMBI, BBINOJIHATH BEIYUCICHUS ¢ UPPALMOHAIbHBIMU
YUCIaMu

1.3

HaXOI[I/ITB 3HA4YCHMS CTEICHEH C LOEJIBIMHU ITOKa3aTCIIIMH U KOpHeﬁ, BBIYUCIIATH
3HA4YCHUA YU CJIIOBBIX BHpa)KeHI/Iﬁ

1.4

OprrJ'IHTB HeﬁCTBHTeHBHBIC qucia, BBIIIOJHATE IIPHUKUIAKY PpE3yjibTaTa
BbI‘IPICHGHHﬁ, OLCHKY YHMCJIOBBIX BI)Ipa)KeHI/Iﬁ

YpaBHEHHUsI U HEpABEHCTBA

2.1

Pematp nuHelHbIE U KBaJpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOJSLIUECS K HUM,
npocTeine ApoOHO-palMOHAIbHbIE YPaBHEHUS

22

Pemars cucremsl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C AByMA INCPEMCHHBIMHU U
CHUCTCMBI IBYX ypaBHeHI/II\/JI, B KOTOPLIX OJJHO YPAaBHCHHEC HC ABJIACTCSA JIMHEHHBIM

23

Pemarr TekcTOBBIE 3a7auu aJIF€6paI/I‘IeCKI/IM CIIoco0oOM ¢ IIOMOIIBIO
COCTAaBJICHHUA YPAaBHCHUS NJIKM CUCTCMBI IBYX ypaBHCHI/II;'I C ABYMsI IICPCMCHHBIMUA

24

[IpoBOANTH MpPOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM
Ylyclie C NPUMEHEHUEM TrpapUuecKuX NpeJICTaBICHUN (HampuMep, yCTaHaB-
JIMBaTh, UMEET JIN YPAaBHEHHUE WMJIM CUCTEMA YPaBHEHUH PELIEHUS, €CIIM HMEET,
TO CKOJIBKO)

2.5

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb
pellIeHNEe HEPABEHCTB HAa YMCIIOBOM IIPSIMOM, 3aIIMCBIBATH PELICHUE C IIOMOILBIO
CHUMBOJIOB

2.6

Pemate cuctemsbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEILICHWE CHCTEMbl HEpPaBEHCTB Ha
YUCJIOBOW MPSIMOM, 3aIIMCBIBAaTh PEIICHHUE C TOMOIIbIO CHMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA NPH PELICHUH PA3JIMYHbIX 3a1a4

DyHKIMU

3.1

Pacno3naBath (yHKIMM M3ydeHHBIX BHJOB. IlOKa3bIBaTh CXEMaTHUECKU
pacrosokeHue Ha KOOpJMHATHOM IMJIOCKOCTH rpadukoB QyHKIMM Buaa: y=kx,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaueHHH K03(PPULHEHTOB,
OIMCBIBATh CBOMCTBA (DYHKIHIA

3.2

[Toka3bIBaTh CXEMAaTUYECKU pAaclOIOXKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB QyHKIMI BuIa y = VX, y = |X| ¥ ONHMCHIBaTh CBOWCTBA QYHKINI

3.3

Crpouth M u300paxaTh CXEMAaTU4YEeCKU TIpadUKH KBaJAPaTUYHBIX (QYHKLUH,
OIMCHIBATh CBOMCTBA KBaIPATHUHBIX (QYHKIMHI MO UX rpaduxam

34

PacnioznaBate kBajpaTHuHyH (QyHKIHIO 1O (opMylie, MPUBOJIUTH MPUMEPHI
KBaJIPaTUYHBIX (YHKIUH U3 peabHON JKU3HHU, PU3HKH, T€OMETPHH

ApI/I(bMCTI/I‘-ICCKa}I 1 TCOMCTPHUICCKAs NTPOTPECCCUU

4.1

Pacrio3naBate apu()MeTHYECKYI0O U TEOMETPUICCKYIO MPOTPECCUU TIPH Pa3HBIX
crnoco0ax 3amaHus

4.2

BrinonHsTh BBIYMCJICHUA C HUCIIOJIB30BAHHEM (l)OpMyJ'I n-ro YJICHA




Konx nposepsiemoro

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM

pe3yjabTara 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuA
apu(METHYECKON U T€OMETPUIECKOIN MPOrPECcCHii, CyMMBbI IEPBBIX N YJICHOB
43 N300pakaTh 4JIEHBI TOCJEOBAaTEIILHOCTH TOYKAMH Ha KOOPAWHATHOMN
] IIOCKOCTH
Pemarte 3agauu, cBsi3aHHbIE C YUCIOBBIMU ITOCIIEA0BATEIBLHOCTSIMH, B TOM YHUCIIE
4.4 3aaud W3 PEATbHOM JKM3HU (C HCHOJB30BAHHMEM KaJbKYJIATOPa, LU(MPOBBIX

TEXHOJIOTHIA)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUS

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Yuciia 1 BBIYUCIICHUS

Jlpobu OOBIKHOBEHHBIE U JI€CATUYHBIC, MEpexoi OT OJHOW (OpPMbI 3amucu

1.1 npobeit k apyroil. IloHsTHE palMOHAIBHOTO 4YHUCHA, 3alUCh, CPaBHEHHE,
YIOPSA0YMBAHUE PAIIMOHAIIBHBIX YHCE

12 Apudmernueckue JEHCTBUS C pallMOHAIbHBIMU 4HciaMu. Pernienue 3amay u3
peaIbHOM MPAaKTUKK HA YacTH, Ha IpOOH

13 CreneHb C HaTypaJbHBIM TIIOKa3aTeleM: OIpeaesieHre, IpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONPEEJICHNUS, 3aMUCh OOIBIINX YHCEI

14 [IpoueHTsl, 3anuch IPOLEHTOB B BUJE IpOOU U IpodH B Bnnge npoueHToB. Tpu
OCHOBHBI€ 3a/1a41 Ha IPOLICHTHI, PELICHUE 3a/1a4 U3 pealbHOU NIPAKTUKU

15 [IpuMeHeHne NpHU3HAKOB JETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATypaIbHbIX
qHCell

16 PeanbHple  3aBHCMMOCTH, B TOM  4ucie  mOpsMas W oOparHas

MPONOPIMOHATBLHOCTH




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

2 AnrebpandyecKkue BbIpaKEHUS
71 IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKECHUs C IEPEMEHHOU. JlomycTumsble
] 3HAYCHUs IEPEMEHHBIX
29 [IpencraBneHre 3aBUCHMOCTHM MEXJY BeIMYMHAMM B BHIE (OPMYJIbI.
Beruncnenus o gopmynam
2.3 ITpeoOpazoBanue OyKBEHHBIX BBIPQKEHUI, TOXKIECTBEHHO PAaBHBIEC BBIPAYKEHUS
2.4 CBolCTBa CTENEHU C HATYPaJIbHBIM IMOKA3aTEIEM
25 OpnowieHbl U MHorowieHsl. CreneHb MHorowieHa. ClOXeHHE, BBIYMTAHUE,
] YMHOXXEHHE MHOTOWICHOB
26 @opMysbl COKPAIEHHOTO YMHO)KEHHSA: KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH.
] dopmysia pa3HOCTH KBaJpaToB. Pa3noxeHre MHOrO4JIEHOB Ha MHOKUTENH
3 YpaBHEeHUs
31 VYpaBHeHHe, KOpEHb yanBHeHHa, npaBwia IpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHUH
39 JluneliHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO0 KOpHEW JIMHEHHOTO
YPaBHEHUs, PELIECHUE JIMHENHBIX YPABHEHUM
33 CocraBieHre ypaBHEHMH IO YCIOBMIO 3aJaud. PelleHne TEeKCTOBBIX 3a/1ay ¢
' IIOMOLIBIO YPABHEHUN
34 JIuHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMHU U €T0 TpaduK
Cucrema AByX JMHEWHBIX YPaBHEHUH C IByMS IE€peMEHHbIMU. Pelrienue cucrtem
3.5 ypaBHEHMH cII0COOOM NOJACTaHOBKHU. IIpumepsl perieHuss TEKCTOBBIX 3a/ad C
IIOMOIIBIO CUCTEM YPABHEHUM
4 Koopaunats! u rpapuku. OyHkuuu
4.1 KoopaunaTa Touku Ha npsiMoi
49 Uucnossle NpoMeXyTKH. PaccrosiHue Mexay AByMs TOYKAMHM KOOPAMHATHOU
' psiMOH
43 [IpsimoyronbpHas cuctemMa KoopAuHAT, ocu Ox um Oy. Abcuucca M OpauHaTa
) TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
A4 [Tpumepsr vaa(l)I/II(OB, 3agaHHbIX (Qopmynamu. UteHue rpauKoB peabHBIX
3aBUCHUMOCTEN
4.5 [lonstue Gpynkuuu. I'paduk pyuxnuu. CroiicTBa GpyHKINN
4.6 Jluneitnas ysakiuys, e€ rpaduk. I'padux Gyaxmym y = x|
4.7 I'paduueckoe perneHne TMHEHHBIX YPAaBHEHHUI M CHCTEM JIMHEWHBIX YpaBHEHUM
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yrcia 1 BBIYUCIICHUS
L1 KBanpatusiii kopeHp u3 uucna. I[lonstue 00 HppalMOHATBHOM YHUCIE.

I[GCHTI/I‘{HLIC HpI/I6HI/I)KeHI/I$I HppalluOHAJIbHBIX YUCCII




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

CpoiicTBa apudmMeTnyecKux KBaJpaTHBIX KOpHEH M HX NpPUMEHEHHE K

1.2 peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUW M BBIYUCICHHAM. [lelicTBUTENbHBIE
qucia
1.3 CreneHs C 11eJIbIM TOKa3aresieM U e€ cBoicTBa. CTaHapTHas 3alUCh YKCIIa
2 Anrebpanyeckue BbIpaKEHUsI
2.1 KBagpatHslil TpEXUIIEH, pa3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BBlYMTaHHE, YMHOKEHHE, JICJICHNE alNre0pandeckux Ipooeit
2.4 PanrionanbHbIe BRIp@KEHUS U UX IPE0Opa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBagparHoe ypaBHeHue, (opmyna KOpHeW KBaapaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Pemrenne ypaBHeHUM, CBOASAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM
3.3 IIpocreiinme ApoOHO-pallMOHATIbHbIE YPABHEHUS
I'paduueckass wmHTEpHIpeTausi yYpaBHEHUIH C IBYMS TEPEMEHHBIMH U CHCTEM
34 JMHEHHBIX YPaBHEHHU C ABYMsS IepeMeHHbIMU. [IpuMepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU
3.5 PenieHne TeKCTOBBIX 3a]1a4 aJIre0panyeckiuM cnocooom
3.6 UucoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 04HOM TIEPEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JIluHeliHple HEpaBEHCTBA C OJJTHON NEepPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 DOyHKIIUA
41 [Tonarue ¢pynkuuu. O61acTh ONpeeNeHUsl 1 MHOXKECTBO 3HAUEHUH (yHKINU.
] CriocoOb1 3a1anus PyHKITHIA
4.2 I'paduk GpyHkuuu. UreHne cBOMCTB GyHKIMHU 1O €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKIMH, OTpaXKAIOLIMX PeabHbIE MPOIECCHI
44 OYHKIMM, ONHCHIBAIOLIME NPSIMYH0O H OOpaTHYH MpPONOPLUUOHAILHBIE
' 3aBHCUMOCTH, UX IpauKu
4.5 DyHKIMU y =X, y = X7
4.6 OyHkumu y = [x, y = |x|
4.7 I'paduueckoe penieHne ypaBHEHUH 1 CUCTEM YpaBHEHUIN
9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 UYrcna ¥ BBIYMCIICHUS
L1 ParrionanbHble yKcia, MppaloHaIbHbIE YMCiIa, KOHEYHbIE U OECKOHEUHBIE JECATHYHbIE

Jpoou




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

MHOXECTBO NENCTBUTEIBHBIX YHCEN, AECHCTBUTEILHBIE YHCIIA KaK OECKOHEYHEIE
JEeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE MEXAY MHOXXECTBOM

1.2 JNEUCTBUTEIBHBIX YHUCET W KOOPJAMHATHOW mpsiMod. CpaBHEHHE JEHCTBUTEIbHBIX
qucell
1.3 ApudmMerndeckue TeUCTBUS C ICHCTBUTEIHLHBIMH YHCIAMU
W3mepenusi, mpuOMMKEHUs, OLEHKH. Pa3mepsl OOBEKTOB OKPYKAIOLIETO MHpa,
14 JUTMTENIFHOCTh TPOIIECCOB B OKpykatomiem wupe. [lpuOmmkéHHoe 3HavyeHue
BEJIMYUHBI, TOYHOCThb MpuOmmkenus. Oxkpyrienue uucen. [Ipukuaka u oreHka
pe3yIbTaTOB BBIUMCICHUN
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 YpaBHeHUs ¢ OJTHON NTEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHH, CBOAAIIMXCS K JJUHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHM, CBOASIIIMXCSI K KBaJJPATHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepbl pelleHHs YpaBHEHHM TpeTbe M 4eTBEPTOM
’ CTCTICHEH Pa3JI0KCHHEM Ha MHOKUTEIH
2.5 Pemenne npoOHO-paliiOHANIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUHN
2.7 YpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Penrenue cucreM NByX TMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU
29 Pemenue cucrem IByX ypaBHEHHH, OJJHO U3 KOTOPBIX JUHEMHOE, a APYroe — BTOPO
CTENEHU
2.10 I'pacdmueckas nHTEpIpeTalns CUCTEMbl YpaBHEHUI C IBYMsI IEPEMEHHBIMU
2.11 Pemennie TEKCTOBBIX 33729 areOpandecKuM crocooom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PenreHne TMHENHBIX HEPABEHCTB C OJHOW NIEPEMEHHON
2.14 PeleHne cucteM JTUHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBazpaTHble HEpaBEHCTBA
516 I'padnueckas uHTEpHpeTaldss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
' epEMEHHBIMH
3 DyHKIMH
31 KBanpartuunas ¢ynkuus, e€ rpaguk u cpoiictsa. [lapaGosa, KoOpAMHATH BEPILINHBI
1apaboJIbl, 0Cb CHMMETPHUH 11apadoJIbl
3.2 I'paduku pynkuumit y=kx, y=kx+b u ux cBoiicrBa
3.3 I'paduku pynkuuii y=k/x, y = x° 1 uUx cBoMcTBa
3.4 I'paduku QyHKIMI, ¥ UX CBOMCTBA
4 UucnoBble NOCIIET0BATENbHOCTH
41 OmnpeneneHre M CrIOCOObI 3aJaHMsl YMCIOBBIX IMOCJENOBaTENbHOCTEH. 3agaHue
TIOCJIEIOBATEIILHOCTH PEKYPPEHTHOM opmyno u popmyIioi n-ro uneHa
49 Apudmernueckas nporpeccusi. DopMyIibl #1-TO YjieHa apuPMETHUECKON MPOrpeccuu,
CYMMBI IIEPBBIX /1 YIECHOB
43 I'eomeTpuueckas nmporpeccusi. @opmysbl n-ro ujieHa reéOMETPUUYECKON MPOrpeccuH,
CYMMBI NIEPBBIX 7 YJICHOB
4.4 N300parkeHne WieHOB apu(METHUECKOM U reOMETPUYECKON MPOrpeccuii ToukaMu Ha




Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

KOOPJAMHATHOU IJIOCKOCTH. JIMHENHBIN U SKCIOHEHIIMAIbHBIN POCT

4.5 CI105KHbBIE TTPOIECHTHI

INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

IIpoBepsiemble TPeOOBAHMSA K IPEAMETHBIM Pe3yabTATaM OCBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMBbI OCHOBHOI'0 00111er0
oOpa3zoBanusi Ha ocHoBe PI'OC

Kon nposepsiemoro
TpeOoBaHMS

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJMHOYKECTBO, OIlEpal[uy HaJl
MHO’KE€CTBAMH; YMEHUE ONepUpPOBaTh NOHITUSIMHU: Ipad, CBA3HBIN Tpad, 1epeBo,




Kon nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpasoBanus Ha ocHoBe PI'OC

LUK, TPUMEHATh WX MPHU PEUICHUH 33]a4; YMEHHE UCIIOIb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JJI ONKUCAHMS PEAIbHBIX MPOLECCOB U ABJICHUH, IIPU
peIlIeHnH 3a71a4 U3 IPYTuX y4eOHbIX MPEIMETOB

YMeHue onepupoBarb MOHATHUSAMH: ONPEACICHUE, aKCUOMa, TEOopeMa,
JI0Ka3aTeJIbCTBO; YMEHUE PAClO3HAaBaTh MCTUHHBIE W JIOXKHBIC BBICKA3bIBAaHUA,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPDI, CTPOUTH BBICKA3bIBAHUSI U OTPULIAHUSA
BBICKQ3bIBAaHU M

VYMeHHe onepupoBaTh MOHATHIMU: HATYypaJbHOE YHCIIO, IPOCTOE U COCTaBHOE
YHCII0, JCTUMOCTh HATYPAIBHBIX YHCEN, MPU3HAKH JEIMMOCTH, IIeJI0e YHCIIO,
MOJyJIb YMCIIa, OOBIKHOBEHHAs Jpo0b W AeCATHYHAS APOOb, CTAaHAAPTHBIA BUJ
qHCiIa, pAalMOHAIEHOE YMCIIO, UPPALMOHATIBHOE YHCII0, apU(PMETHISCKUNA KBa/I-
paTHBI KOpPEHb; YMEHHE BBINOJHATh JICHCTBHS C YHCIAMH, CPaBHHUBAThH
U YIIOPSAAOYMBATh 4YHCIa, IMPEJCTABIATh 4YMCIA HAa KOOPAWHATHOW MPSMOH,
OKPYIJISITh YHCJIAa; YMEHHUE JIeNaTh NPUKUIKY U OIEHKY Pe3yJIbTaTa BBIYMCICHUN

YMeHue onepupoBaTh IMOHATHUSIMH: CTEIEHb C IEJIBIM  IOKa3aTeseM,
apudMeTnUecKuii KBaJpaTHBIH KOPEHb, MHOTOYICH, aiareOpanyeckas IpoOb,
TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEINEHH OOJIbIE CIMHHIIBL;
YMEHHUE BBIOIHATH pacué€Tsl Mo GopmyiaaM, IpeoOpa3oBaHus IEIbIX, TPOOHO-
pPAallMOHANIBHBIX ~ BBIPAKCHUH W BBIPOKCHHMH  C KOPHSAMH, pa3JIOKCHUE
MHOTOYJICHA HA MHOXKUTEIH, B TOM YHCIIE C UCIOIb30BaHHEM (popMyIT pa3HOCTH
KBAJIPaTOB M KBaJpaTa CYMMBbI H Pa3HOCTH

YMeHue onepupoBaTth MOHATHSMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOMN
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOU; yYMEHHUE
pemiate JMHEWHBIE U KBaJpaTHbIE YpaBHEHHs, JPOOHO-paIlOHATbHbBIE
YpaBHEHUS C OJIHOM TEPEMEHHOM, CHUCTEMBbI JABYX JIMHEHHBIX YpaBHEHHIA,
JTMHEWHbIE HEPaBEHCTBA M WX CHUCTEMBI, KBaJPaTHBIE U JIPOOHO-pAllMOHATHHBIC
HEPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YHUCJE IIPU PELIEHUU 3a1a4 U3 JIpYy-
TUX IPEAMETOB U MPAKTUYECKUX 3aJ1a4; YMEHHUE UCIIOJIb30BaTh KOOPAUHATHYIO
MPSIMYIO ¥ KOOPJMHATHYIO TIJIOCKOCThH JIJISl M300payKeHUsl pelieHUu ypaBHEHUH,
HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, Tpapuk (YHKIMH, HYIH
(GYHKIIMM, TPOMEXKYTKH 3HAKONOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHMs,
yObIBaHMS, HauWOoJIbllleé W HAWMEHbIIIEe 3HAYCHUS (YHKIUU; YMEHHUE
ONEepUPOBATH MOHATUAMMU: MpsAMasi MPONOPLUOHATBHOCTD, JUHEHHAs (QYHKINS,
KBaJpaTH4Has  (QYyHKUUS, oOpaTHas MPONOPLUUOHATIBHOCT, Mapaboua,
runepOosia; yMeHue CTpoutTh rpaduku QyHKIUHN, UCIIOJIB30BATh IpaduKu Ui
OTpefieNieHUsl CBOMCTB IMPOIIECCOB M 3aBUCHMOCTEH, Ui pEIIeHUs 3a1ad U3
Jpyrux y4eOHBIX TMPEeIMETOB M peajbHOM JKU3HH; YMEHUE BBIpaXaTb
¢dbopmMynaMu 3aBUCUMOCTH MEX]1y BETMUYUHAMHU

YMeHue onepupoBaTh MOHATHUAMHU: TOCIEIOBATEIbHOCTh, apumeTnyeckas u
reoMeTpuyecKas IIPOrPeCcCui; yMEHHE HCIIOJIb30BaTh CBOMCTBA
MOCJIEeI0BaTeIbHOCTEN, (POPMYIIBI CYMMBI U OOILEro YjeHa MU pellieHuH 3a/1a4,
B TOM YHMCJIE 33124 U3 JIPYTUX YUEOHBIX IPEIMETOB U PeabHON KU3HU




Kon nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpasoBanus Ha ocHoBe PI'OC

YMeHue pemiaTh 3a/lauyd pa3HbIX TUIOB (B TOM YHCJIE€ HA MPOLEHTHI, JTOJU U
4yacTu, JIBUXKEHHE, pabdoTy, IEHYy TOBAapOB M CTOMMOCTb IOKYIOK U YCIYT,
HAJIOTH, 33Ja4u U3 00JacTU YIPABIICHUS JTUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
YMEHUE COCTaBJIATh BBIPAKEHMsS, YpAaBHEHHUS, HEPABEHCTBA U CHUCTEMBI IO
YCIOBUIO  3aJaud, MWCCIEN0BaTh IIOJy4EHHOE pEIIEHHEe M  OLICHUBATh
MPaBI0N0I00HOCTH MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMHU: (HUrypa, TOUYKA, OTPE3OK, MpsMasd, JIyd,
JOMaHas, yroj, MHOTOYTOJIbHHMK, TpPEYrOJbHUK, paBHOOCAPEHHBIN U
PAaBHOCTOPOHHUN TPEYrOJIbHUKH, MPSIMOYIOJbHBIA TpPEYroJbHUK, MEIHAHA,
OucceKkTpuca M BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK, HapajuieIorpaMM,
poMO, MpSMOYTrOJbHUK, KBAaApaT, Tpaneuus; OKpyKHOCTb, KpYT, KacaTellbHas;
3HAaKOMCTBO C TPOCTPAHCTBEHHBIMH (DUTYpaMu; YMEHHE PElIaTh 331a4H, B TOM
YHUCJIe U3 NOBCEAHEBHOM KM3HU, HA HAXOXJACHHE T€OMETPUUYECKUX BEIMYHUH C
MIPUMEHEHHUEM U3YYEHHBIX CBOMCTB Quryp u Gpakron

10

YMeHue  omepupoBaTh  MOHSATHAMHU:  PABEHCTBO  (QUTyp,  PaBEHCTBO
TPEYrOJIbHUKOB; MApaJICIbHOCTh ¥ IMEPIECHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAy MPSMBIMHU, MEPICHIUKYISIp, HAKIOHHAS, MPOEKIHs, mopobue ¢uryp,
HOIIO6HBIC TPEYIroOJIbHUKH, CUMMCTPHA OTHOCUTCIIBHO TOYKH U HpﬂMOﬁ; YMCHHC
pacrio3HaBaTh PaBEHCTBO, CHMMETPHIO M 1oxo0ue (Quryp, napamuieinbHOCTh U
NEePICHIMKYIISIPHOCTD MPSIMBIX B OKPYXKAIOIEM MHpPE

11

YMeHue onepupoBaTh MOHATHAMH: JJIMHA, PACCTOSIHUE, Yroi (BelIWYMHA YIJia,
CHHYC M KOCHHYC yTJja TPEYroJbHHUKA), IJIOMIA/b; YMEHUE OLICHUBATH Pa3Mephl
MIPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE NMPUMEHSITH (POPMYIIbI
MEpUMETPA U IUIOIIAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAIA
Kpyra, o0beMa MpsIMOYTOJIBHOTO MapauleNienuIea; YMeHHe MPUMEHSITh MpH-
3HAKM PABEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJOB TPEYTrOJbHHUKA,
teopemy Ilucdaropa, TpuroHomMeTpuueCKHe COOTHOUICHUS I BBIYUCICHUS
JUIMH, PACCTOSIHUM, TUIOIIAIEH

12

YMenue n3zo0paxarpb miockue GUrypsl 1 UX KOMOMHAIMM, TPOCTPAHCTBEHHBIE
¢Gurypsl OT pyKH, C IMOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CHMBOJIBHOMY OIIMCAHHIO

13

YMeHHne omnepupoBaTh NOHATHAMU: NPSIMOYIOJIbHAsE CHUCTEMa KOOPJWHAT;
KOOPIHMHATBl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IPOM3BEICHHE BEKTOpa Ha
YHCJIO, CKAIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHUE UCIIOIb30BAaTh BEKTOPHI U
KOOPJMHATHI I IPEACTABIICHUs JaHHBIX U PELICHUs 3a1ad, B TOM YHUCIIE U3
JPYTUX Y4EOHBIX PEJIMETOB M peaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMHU: CTOJOMKOBBIE U KPYrOBBIE JHarpaMMbl,
TaONMUIBI, CpefHee apudmernyeckoe, MeauaHa, HauOoJbIIee W HAaUMEHBIIee
3HAYEHUs1, pa3Max YUCIOBOI0 HAbopa; yMEeHUeE U3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEICTaBICHHYI0 B TaOiWlax M Ha Jua-
rpaMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHKU PEATBHBIX MPOLECCOB H
SBJICHUM; YMEHHE PACIIO3HABATh U3MEHUYMBBIC BEJIMYUHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue onepupoBaTh ~NOHATHUSMHU:  CIydaWHbI  ombIT  (ciydalHBIH




Kon nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpasoBanus Ha ocHoBe PI'OC

HKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIEMEHTApHBIA MCXOM) CIy4ailHOTro
OIbITa, CIy4alfHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAaXOAUThH
BEPOSITHOCTH CITy4alHBIX coOBITHI B OIIBITaxX
C PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COGBITI/ISIMI/I; YMCHHUEC pelIaTh 3aJaqun
METOJIOM OpPTraHU30BaHHOTO Iepedopa U C MCHOJIb30BAaHHEM IIpaBHIIA
YMHOCHUS; YMEHUE OLCHUBATh BEPOSTHOCTH PEAJbHBIX COOBITUI M SBICHUMH,
HNOHUMATh POJIb TPAKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHH B
OKpy’KaromeM MHUPEC U B KHU3HHU, 3HAKOMCTBO C IIOHATHEM HCE3aBUCUMBIX
CO6BITI/II\/JI; 3HaKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €T0 POJIBIO B MAaCCOBBIX
SIBJICHUSIX

16

YMeHue BbIOMpPATh NOAXOJSAIIMA H3YYEHHBIM METOJ A pELIeHUs 3a/iayd,
IIPUBOAUTH NPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJAE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMaTHUKUM B HCKYCCTBE, OIHCHIBATb
OTIE/NbHBIE BBIJAIOIIMECS PE3yJbTaThl, IIOJIYYEHHBIE B XOI€ Pa3BUTHI
MAaTE€MAaTHUKHU KaK HayKH, IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITHA M UX
ABTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUH




HNEPEYEHB 3JIEMEHTOB COJAEP)KAHUSA, IPOBEPSAEMBIX HA OI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hucna v BBIYUCICHUS
1.1 HarypanbHble u nensie yncia. [Ipu3Haky geIMMOCTH HEIIbIX YUCEl
12 OOBIKHOBEHHBIE U JECATUYHbIE JPOOM, NMPOLEHTHI, OECKOHEUHbIE NEPUOIUYECKUE
npobu
1.3 Parmonanphbie uncia. ApudMeTHyecKie onepanuy ¢ palioHAIbHBIMU YACIAMHU
1.4 JlelicTBUTENbHBIC Ynciia. ApHPMETHIECKHE ONEPALNH C IEHCTBUTEILHBIMU YHCIAMHU
s HpI/I6J'II/I)KéP£HbIe BBIUNCIICHHUS], IPAaBUJIa OKPYIVIEHMs], IPUKKUIKA U OLIEHKA pe3yJIbTaTa
BBIUYHCIICHU
2 Anrebpanyeckue BbIpaKEHUs
2.1 bykBeHHbIE BbIpaKEHHUSI (BBIPAXKEHUSI C IEPEMEHHBIMU )
29 Crenens ¢ nenbm nokasarenem. CTeneHb ¢ palMoOHalIbHbIM MoKa3areneM. CBolicTBa
' CTEIEHH
2.3 MHorouseHsl
24 Anrebpanyeckast 1poOb
)5 Apudmernueckuit KOPEHb HaTypaJIbHON CTEIICHHU. JeicrBus
’ ¢ apu(pMETUYECKUMH KOPHSMHU HaTYpaJIbHOM CTENEeHU
3 YpaBHEHUsI U HEPABEHCTBA
3.1 Ienble 1 poOGHO-palrioHaIbHbIe ypaBHEHHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
30 Ilensie u  JpoOHO-palMOHAIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
) HEPABEHCTB
3.3 Penennie TeKCTOBBIX 3a7a4
4 UucnoBble NOCIEI0BATEIHHOCTH
4.1 ITocneoBaTenbHOCTH, CIOCOOBI 33aHUs IOCIIE0OBATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpruyueckas nporpeccuu. @opmysia CI0XXKHbBIX IPOLIEHTOB
5 OyHKIMH
OyHkuus, crocods! 3ananus GyHkuuu. I'padux ¢pynkuu. O0nacTh onpenesneHus u
51 MHOXecTBO 3HadeHud (pyHkimu. Hynu dynxmun. IIpoMexxyTKH 3HaKOMOCTOSIHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl W MHHUMYMBbI (YHKIUH.
Haubombiiee u HanMeHbllee 3HaueHne QYHKIMU Ha POMEXKYTKE
6 KoopauHaTsl Ha IpsAMOI U IIJIIOCKOCTH
6.1 KoopaunaTHas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOCTBa
7.2 TpeyroiabHUK




Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

7.3 MHOTroyrojabHUKH
7.4 OKpY’>KHOCTb U KPYT
7.5 M3MepeHnne reoMeTpruiecKiX BEITUYUH
7.6 BekTophb! Ha MJIOCKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsl




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Marematuka. Anrebpa: 7-i kiacc: 6a30BbIM YPOBEHb: YUeOHUK, 7 Kiacc/
MakapserueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noj pex.

TenskoBCKOro CA, AKHI/IOHepHOG O6IH€CTBO «HSI{&TGHBCTBO «HpOCBGIHGHI/IC»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
VYyeOnuku no anredpe 7-9 knaccel MakapsrueB FO.H. 2023
KVM no anredpe k yueOHuky Maxkaperuesa FO.H.

[Tocobue aiist moarotoBku k OI'D o penakuueit Amenko N.B., 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Pecypcol Equnoit kostekiuu mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
(http://schoolcollection.edu.ru/)

https://resh.edu.ru/

https://uchi.ru/

https://skysmart.ru/

oubsmoreka MarepuanoB https://myschool.edu.ru/
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