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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISETCS OJHMM M3 ONOPHBIX KYpCOB OCHOBHOTO  OOIIETo
o0pa3oBaHUs: OHAa 00ECNEeUnBAET M3YyUYEHUE APYIHMX IUMCLUUILUIMH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TyMAaHUTApPHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAUMO MJif
POJOJDKEHUs 00pa30BaHMsI U B MOBCEIHEBHOM >kM3HU. Pa3Burthe y oOydarommxcs
HAy4YHbIX TMPEACTaBICHUN O MPOUCXOXKJIECHUH U CYIIHOCTH allreOpanyecKux
abcTpakiui, crocode OTpaXKeHUs] MaTeMaTHYeCKOW HAyKOW SIBICHUM U MPOIIECCOB B
MpUPOJIE U OOIIECTBE, POJIU MATEMATUYECKOTO MOCIMPOBAHUS B HAYYHOM TO3HAHUU
U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS U KauecTB
MBILUIEHHS, HEOOXOIUMBIX Ul aJanTalii B COBPEMEHHOM LM(PPOBOM OOIIECTBE.
N3yuenne anreOpsl oOecrneurBaeT pa3BUTHE YMEHHS HaOJIOAaTh, CpPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJBI, (OPMYIUPOBATH
yrBepxacHUs. OcBOe€HHE Kypca aiaredpbl 00ecleuyuMBaeT pa3BUTHE JIOTUYECKOTO
MBILUICHUS OOYYarOIIMXCS: OHMU HCIOJB3YIOT JEAYKTUBHbIE M HHJIYKTUBHBIC
paccyxaeHus, oO0OOIeHHEe W KOHKPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIHLHOU
JESITeIbBHOCTH 00YyYaroIMXcsi, IO3TOMY CaMOCTOSITEIbHOE PELIEHUE 3aJau sIBISIETCS
pean3zanyen AesiTeIbHOCTHOTO IPUHLIUIIA O0yUEHUSI.

B crpykrype mporpaMmbl yaeOHOToO Kypca «Anredpa» AJjis OCHOBHOTO OOIIETo
o0Opa3oBaHHsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKHE JIMHHH:
«Uncnma W BBIYUCICHUSA», «ANTreOpandeckue BBIPAKCHUA», «YPaBHEHHUS U
HEpaBeHCTBa», «DyHkium». Kaxaas u3 3TUX coAaepKaTelIbHO-METOAUYECKUX JTUHUAN
pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3yUEHUs! Kypca, B3aUMOJIEHCTBYsI C APYTUMU
ero nuHUAMH. B Xxome w3yueHuss ydeOHOTO Kypca OOydJaromuMCsl MPUXOAUTCS
JIOTUYECKH PacCyXI1aTh, UCMOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3H C
3TUM B TMPOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKY, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pas3Jelax MaTeMaTH4eCKOro
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJAJEHUIO  OOYYaIOIIUMHUCS  OCHOB
YHHUBEPCAJIBHOTO MaTeMaThdeckoro s3bika. ComepkKaTrenpbHOM € CTPYKTYPHOM
OCOOCHHOCTBIO Y4eOHOTO Kypca «AJredOpa» SBISETCS €ro HWHTEIPUPOBAHHBIN
XapakTep.

Copepxanne JnuHUM «Yucna ©  BBIUMCICHHUS» CIYXKUT OCHOBOM s
JaJIbHEHIIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4arouuxcs
JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS ANrOpUTMaMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX /Ji MOBCEIHEBHOU
XU3HU. Pa3BuTHE MOHATHS O YHUCIIE HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs



CBS3aHO C pAlMOHAIBHBIMH W HPPAMOHAIBHBIMA YHUCIaMH, (OPMHPOBAHUEM
NPEICTaBICHUN O ACUCTBUTEIBHOM YHKCIIE. 3aBEpIICHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpefHeMY 00111eMy 00pa30BaHHUIO.

ConepxaHue IBYX alireOpandecKux JIMHUN — « AreOpanvecKue BIPaXKEHUs» U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYarOIINXCSA
MaTEMaTUYECKOro arrmapara, HeoOXOJMMOIro [Jii pelIeHUs 3ajlad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3zoBaHMsi y4eOHBIM MaTepuall TPYNIUPYETCSs BOKPYT pPAMOHAIBHBIX
BBEIpOKECHHUA. AnreOpa JIEMOHCTPUPYET 3HAYEHHWE MATEMATHKHA Kak s3bIKa JUIS
MOCTPOCHUS MaTEeMAaTUYECKUX MOJIETICH, OMHUCaHuUs MPOIIECCOB U SIBJICHUI PeaabHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakkKe JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO MBIIICHUSI, HEOOXOIUMOI0, B YaCTHOCTH, ISl OCBOCHUSI Kypca
nHQOpMATUKA, W  OBJAJCHUE  HABBIKAMH  JCAYKTUBHBIX  PACCYKICHHM.
[IpeoOpazoBanrie CUMBOJIBHBIX (DOPM CIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS,
CIIOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPUECTBY.

Conepxanue (yHKIMOHATBLHO-TpaUUYECKON JIMHUM HAlEJICHO Ha IOJy4YeHue
0oOy4JaronMMuUcs 3HaHUN O PYHKIUSAX KaK BaXKHEHIIeH MaTeMaTHYECKON MOACIH IS
OMHCaHUsI W MCCIEIOBaHMUS PA3HOOOPA3HBIX IMPOIECCOB U SBICHWN B MPHUPOAE U
oOmectBe. M3yuenne mMarepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIMXCS YMEHUs
UCIIOJIb30BaTh PA3JIMYHBbIC BBIPA3UTENbHBIC CPEJCTBA SI3bIKAa MaTEeMaTUKU —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCHT BKJIaA B (HOPMHUPOBAHUE
MPEICTABIICHUN O POJIM MATEMATHKU B PA3BUTHH IIUBWJIM3AIIUU U KYJIbTYPHI.

CornacHo ydyeOHOMYy TUIaHy B 7-9 Kiaccax wu3yyaercss Y4eOHBIM Kypce
«Anredpa», KOTOPBIH BKIIOYACT CJEAYIONINE OCHOBHBIC pa3eibl COICPIKAHUS:
«Yucna ©  BBIUMCICHUSN», «ANTEOpandecKue BBIPAKCHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DyHKIIUN.

Ha u3ydenue yuyeOHoro xypca «Anredpa» orpoautcs 306 yacoB: B 7 Kjiacce —
102 gaca (3 gaca B Heento), B 8 kiacce — 102 gaca (3 vaca B Heneno), B 9 kiacce —
102 gaca (3 yaca B HezieIIO).



COJEPXAHME OBYUYEHUA

7 KIIACC

Yucia 1 BBIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JACCATUYHBIC, MEPeXo]l OT OAHOW (OpPMBI 3alUCU
npobeit k gpyroil. [loHsTHe palMOHANBHOTO 4YHCNA, 3aluch, CpPaBHEHHE,
VOOPSATOYMBAHUE  PAMOHATBHBIX  YHCEN.  Apu(METHUECKHEe  JECUCTBUS  C
palMOHAJIbHBIMU 4YKClaMd. PemeHne 3agay u3 peasbHOM NMPAKTHUKA HA 4YacTH, Ha
TpoOH.

Crenenb ¢ HaTypaJbHBIM T[OKa3aTeJeM: OIpejesieHne, Mpeodpa3oBaHue
BBIPOKEHUI Ha OCHOBE OIPEACNICHUS, 3amuch OonbIMX yucenl. [IpoieHTsl, 3amuch
MPOIIEHTOB B BUJE ApOOU U JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIE 3aJlaud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 pEaJIbHOM MPAKTUKHU.

[IpumeHeHne  NOPU3HAKOB  JEIMMOCTH, Pa3JIOKEHUE HA  MHOXKHUTEIHU
HATypaJIbHBIX YUCET.

PeasibHbie  3aBUCMMOCTM, B TOM  4HCie T@psMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlomycTuMmble
3HAYCHMs IEepeMEHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEJIWYMHAMU B BUJIE
dopmynsl. Beruucnenus no ¢opmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXJCCTBEHHO paBHBIC  BBIpaKEHHUs, TMpaBuia MpeoOpa3oBaHUs] CyMM H
IPOU3BEICHUM, MPaBUJIa PACKPBITUSI CKOOOK U MIPUBEJECHUS TTOTO0OHBIX CIIaraeMbiX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Onnowiensl u MHOTOWIeHbl. CreneHb MHorouseHa. ClOKeHHE, BbIUMTAHUE,
YMHOKEHUE MHOTOUYJIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAJIpaT CYMMBI U
KBagpar pazHocth. Popmysia pa3HOCTH KBaApaToB. Pa3nokeHMEe MHOIOUYJIEHOB Ha
MHOXUTEJIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHUE, KOpEHb ypaBHEHHMS, IpaBwia mpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHeriHOE ypaBHEHME C OJHOM TEPEMEHHOW, YMCIO KOPHEHU JIMHEWHOIO
yYpaBHEHUSI, PEIICHUE JTUHEUHBIX ypaBHEeHUN. CocTaBiIeHNE YPaBHEHUN IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MIOMOLIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JByMsl MEpEMEHHbIMU U ero rpadguk. Cucrema ABYX
JIMHEWHBIX YpaBHEHWN C JBYMs IIEPEMECHHbIMHU. PemeHue CucTtemM ypaBHEHUH



coco0OM MOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 337a4 C MOMOLIBI0 CHCTEM
YPaBHCHUU.

DOyHKUUHA

Koopaunara toukn Ha npsiMoi. UHCIIOBBIE NPOMEXYTKH. PaccrosHue mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKM Ha KOOPJIMHATHOW IulocKOCTH. IIpumepsl rpadukoB, 3aJaHHBIX (GOpMyIamH.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTed. [lonsatue pynkuuu. I'padux pyHKIMM.
CpoiictBa ¢yHkuumii. Jluneiinas ¢ynkmus, e€ rpaduk. ['padux Qyakmum y = |[X|.
['padmyeckoe penieHne TMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

8 KJIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb wu3 uwucia. l[loHstue 00 wuppanuoHAIBHOM YHCIE.
JlecaTuuHble MPUONMKEHUST UppalMOHAIbHBIX unces. CBOHCTBa apu(pMETHUUECKUX
KBaJIpaTHBIX KOpHEN M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIYMCJICHUAM. [[€MCTBUTEIIBHBIC YHCIIA.

CrerneHs ¢ 1eJIbIM MOKa3aTesieM U €€ cBoicTBa. CTaHaapTHAs 3aMUCh YKCIa.

AJire0panvecKue BbIPAKEHUSs

KBagpaTHbIil TpEXUsieH, pa3aoKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO anreOpandeckod JApooOw.
CrnoxeHue, BBIUMTAHUE, YMHOXKEHHE, [IeJICHHE  anreOpandeckux  JapoOei.
ParmonanbHbie BRIpOKEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmysia KOpHEW KBaJapaTHOTO ypaBHeHus. Teopema
Buera. Pemienne ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM W KBaJpPaTHBIM.
[Ipocreitmme qpoOHO-parMOHATBHBIC YPAaBHEHUS.

['paduueckass mHTEpHIpeTaIus ypaBHEHUN C JBYMSI TIEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs mNepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS [1IEPEMEHHBIMU.

Perrenune TeKCTOBBIX 3a/1a4 alNreOpandecKuM CI0OCOOOM.

YucnoBble HEpABEHCTBA U MX CBOMCTBA. HEpaBEeHCTBO C OAHOW NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonstre Gynkuun. O6macTh ONpeNENICHUS U MHOXKECTBO 3HAUCHUN (DYyHKLHUU.
CnocoOsI 3aanust GyHKITHA.



I'paduk Pynxuun. Ytenue cBoictB ¢yHkuu mno e€ rpaduxy. [Ipumeps
rpa@uKoB QYyHKIHMA, OTPAXKAIOIMIUX PEATTbHBIE MPOIECCHI.

OYHKIMK, ONKCHIBAIOIIME TMPAMYI0 M OOpaTHYI0 MPONOPLUUOHATbHBIC
3aBHCHMOCTH, uX rpaduxu. Oyrkimn y = X2, y = X3, y = VX, y=|x|. Tpaduuaeckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie 4uMCiIa, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEYHBIC
JEeCATUYHbIE NpOoOH. MHOKECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIE YHUCIIA
Kak OECKOHEUYHbIE JIeCATHYHbIE IpoOU. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEKITY
MHOYECTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHHE  JCHUCTBUTEIBHBIX  4YHCET, AapU(METUUYECKUE JECUCTBHUI C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIATEIBHOCTh IPOLECCOB B
OKPY’KAIOIEM MHDE.

[TpuOnmxk€HHOE 3HAUYE€HUE BEIMYMHBI, TOUHOCTHb MpHUOMMKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIUYNCICHUH.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemeHne ypaBHEHWH, CBOISIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHss ypaBHEHUW TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JI0)KEHUEM Ha MHOXKHUTEIIN.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHHE ¢ JByMs MEPEMEHHbIMH M ero rpaduk. Pemenue cuctem nByX
JMHEWHBIX YPAaBHEHUM C ABYMs IIEpEMEHHBIMU. PelleHue cucrem IBYX ypaBHEHUH,
OIHO W3 KOTOPBHIX JHHEWHOE, a Jpyroe — BTOpoW cTeneHu. ['padudeckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3a/1a4 alNTreOpandecKuM CIoCOO0OM.

HucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTanMss HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IEPEMEHHBIMH.

DyHKUNHA



KBagpatuunas ¢yskuusi, e€ rpaduk u cBoictBa. [lapabGona, xoopAauHATHI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPHUH Mapa0OJIbI.

Ipadukn dyukumit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x| , u ux
CBOMCTBA.

YucaoBble M0OCJIe10BATEILHOCTH U MIPOTPECCUH

[TonsaTrie YKCIIOBOM TOCJEAOBATEIBHOCTH. 3aJlaHhe MOCIEA0BATEIbHOCTH
pPEKyppeHTHOM opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass U reomeTpuueckas mnporpeccuu. Dopmysibl N-ro YieHa
apu(pMETHYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N300paxkeHre 4YIeHOB apu(METHUECKOW U TEOMETPUYECKON mporpeccuit
TOYKAMHA Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIA POCT.
CI10KHBIE TPOLICHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MIPOTPaMMbl YUeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTrpuoTHyYecKoe BOCIUTAHME:

MPOSBJIEHUEM MHTEPECA K MPOILIJIOMY W HACTOSIIIEMY POCCUMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKCHUAM POCCUMCKAX MAaTEMATUKOB U POCCUMCKOM
MaTeMaTU4YECKOW IIKOJIbI, K UCIOJIb30BAaHUIO ITUX JOCTHKEHUN B APYrUX HayKax W
NPUKJIAJAHBIX cdepax;

2) rpasKIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O00S3aHHOCTEH Tpa)KJaHWHA U pealiu3allud ero
MpaB, NPEICTABICHUEM O MAaTEMATUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBICHUMW, MPOIEAYp TPaKIAHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTMKCHUM HAyKH, OCO3HAaHHWEM BaXXHOCTU
MOPAJIbHO-3TUYECKUX MPUHILIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAHOBKOM Ha AakKTUBHOE Y4YacCTHE B PENIEHUM MPAKTUYECKUX 3a/1ad
MaTeMaTUYeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEM MKU3HMU A YCHNEIHON NpogecCuoHaIbHOU
NEATeIbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAMBUAYATHLHON TPAGKTOPUH OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  DMOIMOHAJBHOMY W  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJICHUN, YMEHUIO BUJIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIIMEd B JCITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAYy4YHBIX
IpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKA, MPUPOJLI U
oOmmecTBa, IMOHMMAaHMEM MAaTEMaTUYeCKOW Haykhm Kak cdepbl dYelnoBeUecKon
JNEATENbHOCTH, JTaloOB €€ Pa3BUTUS M 3HAYUMOCTU ISl Pa3BUTUS LMBUJIW3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATHUKH M MAaT€MaTHYECKOW KYJIbTYpPOM KaK CpPEICTBOM



MO3HAaHUS MHUpPA, OBJAJAECHUEM MNPOCTEHIIMMH HAaBBIKAMH HCCIIEN0BATEIbCKOU
JIEATEIILHOCTH,

6) ¢usumyeckoe BocnuTanue, (GopmMHupoBaHHMe KYJIbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIarOnoJIyYns:

FOTOBHOCTBIO MPHUMEHSTh MATEMAaTHYECKHE 3HAHUA B HMHTEpPECAX CBOETO
3I0pPOBbSI,  BEACHHUS  3J0pPOBOTO  o0Opa3a  KW3HM  (30pOBOE  IHTaHHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryjsapHas ¢u3ndecKas
AKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUM, TIPU3HAHKEM CBOETO IpaBa
Ha OIMMOKY U TaKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JI0OrH4YecKoe BOCIIMTAHUE:

OpHUEHTAIMEH HA NMPUMEHEHUE MAaTeMaTUUYECKUX 3HAHWU JJIs PEIICHHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpe/ibl, TUTAHUPOBAHHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TIOCJHEACTBUNA ISl OKPY’KalOIIEH Cpebl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIEM U MyTel UX PEIICHUS;

8) ajanranusi K M3MEHAKINMMCH YCJIOBHSAAM COLUAJIBHOW W NPHUPOAHON
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO JEATEIBbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIC
3HAHMS, HABBIKU M KOMIIETECHIIMHU W3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B (DOPMHUpPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
dbopMyIUpOBaTh WJEH, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX WM SBICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, TUIaHUPOBATH CBOE pA3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAECMbIC
peuieHuss U JeHCTBUS, (OPMYJIUPOBATH W OICHUBATH PUCKU U TOCIEICTBUS,
dbopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble jornyeckue 1eicTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHATWH, OTHOIICHUNW MEXAY TMOHATHAMH, (OPMYyIUPOBATH
ONpeNleIeHUs]  TOHSATHH,  yCTaHAaBIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJacCU(pUKalMU, OCHOBAHUA HJsi OOOOIIEHWS M CpPaBHEHUS, KPUTEPHUH
MIPOBOAMMOIO aHAIIN3A,
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BOCIPUHUMATh,  (QOPMYIUPOBaTH M  NPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEpAUTENIbHbIE W OTpULATENIbHbIE, €IWHUYHBIEC, YacTHblE U 0OIIueE,
YCIIOBHBIE;

BBISIBIIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEYUS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX U YTBEP)KIEHUSX, NpeiaraTh KpUTEpUu
U1 BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNH;

JeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa30OupaTh JOKa3aTebCTBA MAaTEMATHYECKUX YTBEPKIACHUM (IIPSAMBIE U OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIE J0KAa3aTelbCTBA
MaTeMaTUYecKux (PaKkToOB, BBICTpPAUBaTh apPryMEHTALUIO, IPUBOAUTH
OpUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh C€MOcOo0 pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHMs, BBIOUpATh HauOoJee MNOAXOAANIMN C  y4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATENbCKUIT MHCTPYMEHT MO3HAHMS,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUre, MpodIemMy,
CaMOCTOSITENIFHO ~ YCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMI0, MHEHHUE;

OPOBOAUTh IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECJIOMKHBIN
HKCIIEPUMEHT, HEOOJIbLIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEM
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
NpOBEAEHHOIO HAOIOJEHUS, HCCIENOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOllecca, a TakKe BBIIBUTATH
MPETIONI0KEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISIBIIATh HEIOCTATOYHOCTh W M30BITOYHOCTH HMH(POpPMAIUU, JAHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOWpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh K HWHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUSI,

BBIOMpATh (OopMy TpeacTaBieHUs WHOOpPMAIMM H  WUIIOCTPUPOBATH
peraemMbie  3aJa4d  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMHU TIO KPUTEPUSIM, MPEIII0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHUSA:
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BOCIPUHUMATH U (POPMYIIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMSI 1O XOJy pPEIICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTAT;

B X0/i€ OOCYXKICHHs 3a[aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0sieMbl, pelaeMon 3ajayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pEIIeHUs], COTIOCTABIIATh CBOM CYXKIEHUS C CYKIACHUSIMHU JPYTUX YYACTHUKOB
auanora, OOHAapy>XKMBaTh pa3iMuMe M CXOJICTBO TO3UIUN, B KOPPEKTHOU
dbopme popMyIUpoBaTH PAa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
IPOEKTa, CAMOCTOATENBHO BbIOMpaTh (pOpMAT BBICTYIUIEHUS € YUETOM 3ajad
IPE3EHTALNUN U OCOOEHHOCTEN ayIuTOPUH;

MOHMMATh M UCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBHUIYaTbHOM
paboOTHI NP pelIeHUU Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh LEJb COBMECTHOM IEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHON paloThl, pacmnpeaensiTb BHIbI pabdoOT, IOroBapuUBaTHCH,
oOCyXIaTh MpoOILecC U pe3yJbTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKHX
JIIOICH;

y4acTBOBaTh B TIpynmoBbIX ¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTUE), BHIIIOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATH CBOM JEUCTBUS C APYTUMHU YJI€HAMH KOMaH/[bl, OLICHUBAThH
KayecTBO CBOEro BKJIaga B  OOHIMI  MHPOAYKT MO  KPUTEPUSM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTEJIBHO COCTABJIAITh IIJIaH, JITOPUTM pELIEHUs 3aJadd (WU €ro
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(MOpMALIHH.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca M pe3ybTaTa
pEIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEABUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCHTH KOPPEKTHBBI B JICSITCIHBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJEHHBIX OMMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YyJIbTaTa JAEATEIbHOCTH MOCTABJICHHOW LEIHA U
YCJIOBUSIM, OOBSCHSTh TMPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIeJH,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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HPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 7 kjacce OOydYarOlmUCS MOJYYUT CIIEIYIOIINUE
MPEIMETHBIC PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

BoinonHsaTh, coyeTas YCTHbIE M TNHUCbMEHHBbIE MPUEMBI, apuUPMETUUYECKUE
JIEUCTBUSA C pallMOHAILHBIMU YHCIIAMH.

Haxonmuth 3HaYeHWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbIC
CIOCOOBI M TPHEMBI BBIYMCIICHUS 3HAYCHUU NPOOHBIX BBIPAKECHUM, COACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TIPOOH.

[lepexoauTs OT OomHOW (QOPMBI 3amHUCH 4YHUCENl K Apyroiu (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIC YKCIA.

OKpyIJIsITh yncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BbIpaXEHUW. BBIMONHATH ACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeIIMHU.

[IpuMeHSATh MPU3HAKUA JETUMOCTH, Pa3i0KEHUE HA MHOMXKHUTEIU HATYypaIbHBIX
quced.

Pemiath MpakTUKO-OpHMEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, TMPONOPUUOHAIBHOCThIO BEJIWYWH, TMPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4€TOM OTrpaHUYEeHUH, CBS3aHHBIX CO CBONCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUSs

Hcnonb3oBath ayire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSThH €€ B
MpoILIecCe OCBOEHUS yueOHOr0 MaTepHala.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpU 3aJaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

BrimonasaTh peobpa3oBaHus 1EJIOTO BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOJAO0OHBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BeIMonHATE yMHOXXEHHE OJHOWIEHa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcylecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILbBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXXHTEIIS, TPYIIUPOBKUA CJIaraeMbIX, PUMEHCHUS
(GopMys COKpaIIEHHOTO YMHOKEHUS.

[IpumeHnsaTh peoOpa3oBaHUsi MHOTOUYJIEHOB JIJISl PEIIEHUsT PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.
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Hcrnonb3oBaTh CBOWMCTBA CTENEHEH C HAaTypalbHbIMH IOKA3aTENsIMH IS
peoOpa30BaHus BEIPAKECHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHS C OJHOW IIEPEMEHHOM, INPUMEHSAS ITPABHIIA
nepexoa OT HCXOJAHOIO YpaBHEHHUS K paBHOCHIBHOMY emy. [IpoBepsTs, sBiseTcs Jn
YHUCJIO KOPHEM YPAaBHEHHSI.

[IpumensTh rpaduueckue METOAbl MPU PEUICHUH JUHEWHBIX YPaBHEHUN U HUX
CUCTEM.

[lonGupate mnpuMepbl TMap 4YHCEN, SBISIONIMXCA PEHICHUEM JMHEHHOTro
YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

Crtpouth B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C JABYMS
EePEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucTembl ABYX JIMHEMHBIX YPaBHEHUN C JBYMS MEPEMEHHBIMU, B TOM
qucie rpauuecKy.

CocTaBisAiTh W pemarb JIMHEWHOE YpaBHEHUE WIM CHCTEMY JIMHEHHBIX
YPaBHEHHUI IO YCIIOBHUIO 337a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIy4YECHHBIN Pe3yJIbTar.

DOYyHKIUU

N300paxaTh HaA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YHUCIOBBIE MMPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIMHATaM,
CTpouTh rpaduku TMHENHbIX GyHKIMA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMHU: CKOPOCTb, BpEMsI, pAaCCTOSIHUE, L€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHune PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[lonumate rpaduyeckuili crnoco0® MpPeACTAaBICHHUS W aHalu3a WHGOpMAIHH,
U3BJIEKATh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.

K xonmy oOyuenus B 8 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
peIMETHbIE PEe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

Hcrnonbs30BaTh HaydajabHBIE NPEICTABICHUS O MHOXECTBE JEHCTBHUTEIbHBIX
qycesl JUisl CPaBHEHHUS, OKPYIJICHUS M BBIUMCICHMN, M300pa)kaTh ICHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumeHsTh TOHATHE apU(PMETUYECKOTrO KBAJAPATHOIO KOPHS, HaXOAWUTH
KBaJI[paTHbIE KOpPHHU, HCIOJIb3YyS MpPU HEOOXOAUMOCTU KajJbKyJSATOp, BBINOJHATH
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nmpeoOpa3oBaHUs BBIPAKCHHM, COAEpXAIMX KBAApPATHBIE KOPHHU, WCHOIB3YS
CBOMCTBA KOPHEM.

Hcrnonb3oBarh 3amucu OOJIBIIMX W MaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u crenenei uncia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpyuMeHATh MOHATHE CTENEHHW C  LEJbIM  [OKAa3aTeleM, BBIIOIHATH
npeoOpa3zoBaHus BHIPAKEHUM, COAEPKAIUX CTETICHU C IEIbIM IMOKA3aTEeIeM.

BbINONMHATE TOXECTBEHHBIE MPEoOpa30BaHUs pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MTPaBWJI JEUCTBUI HAJ] MHOTOYWIEHAMH U AJIreOpandecKUMM APOOSMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensaTsy npeoOpa3oBaHUs BBIPAXKEHUUN I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEATIbHOW MPAKTUKH.

YpaBHeHMsI U HEPABEHCTBA

Pemats nuHEWMHBIC, KBaJpaTHbIE YpPAaBHEHUS W pallMOHAJIbHBIE YpPaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMHU.

[IpoBOoaUTH TpOCTENIINE UCCIEAOBAHUSA YPABHEHHII M CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX MPeACTaBICHUM (YCTaHABINBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CilOBECHOM (OPMYIMPOBKM 3a7aud K €€ airedpanyeckou
MOJENN C T[OMOUIBI0 COCTABJICHUSI YpPAaBHEHUS WM CHUCTEMbl YpaBHEHMIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN Pe3yybTarT.

[IprMeHSTh CBOICTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPAaBHEHUS, OLICHKU, PElIaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lonumMaTe W HMCMONB30BATh (DYHKIIMOHANBHBIEC TMOHATUS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMs), OINPEAENsITh 3HaueHHEe (YHKIMH 1O 3HAYEHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEHTApHBIX (YHKIIMA BUA:

y=k/x,y=x2,y=x3,y = x|, y = VX, omuchIBaTh CBOICTBA YHCIOBOH (ByHKIMH
o e€ rpadukxy.

K xonimy oOydenus B 9 kiacce oOydYaromuics TMOJYYUT CJICIYIOIINAE
peAMETHBIE PE3YJIbTAThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonasaTh apudMeTnueckne ACHCTBUS C PAllMOHATBLHBIMU YHCIIAMH, COUYETas
YCTHbIE W TNHCHbMEHHBIE IMPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.
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Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIYUCIISTH
3HAYEHMS YUCITIOBBIX BBIPAKCHUH.

OKpyraiaTh JACHUCTBUTENIBHBIE YMCIA, BBINOJIHAT, NPUKUAKY pe3yJibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHEHHBIC U KBAIPATHBIC YPABHEHUS, YPABHEHUSI, CBOJAIINECS K HUM,
IpOCTEHIIME APOOHO-PAITMOHAIBHBIC YPAaBHCHHUSI.

PemaTe cucTeMbl JBYX JIMHEWHBIX YpPAaBHEHHH C JABYMS MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBISCTCS TMHEUHBIM.

PemaTte TeKkCTOBBIC 3ajaum anreOpamdecKuM CIIOCOOOM ¢ TIOMOIIBIO
COCTAaBJICHUSI YPABHEHUS WJIA CUCTEMBI IByX YPABHEHUH C ABYMS ITE€PEMEHHBIMU.

IIpoBOoANTE TPOCTEUINIME HCCIEIOBAaHUS YPAaBHEHHM M CHUCTEM YpaBHECHHUH, B
TOM YHUCJIE ¢ MPUMEHEHHUEM TpaUUeCKUX NMpe/IcTaBiIeHUN (yCTaHABIUBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemiate nMHEHBIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, H300paxaThb
pellICHuE HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C IOMOIIBIO
CHMBOJIOB.

Pemats cucteMbl TUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUAIOIIUE
KBaJI[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPSIMOM, 3aMMMCHIBATH PEIICHUE C TTOMOIIbIO CHMBOJIOB.

Hcnonbs3oBaTh HEPAaBEHCTBA P PEIICHUM PA3IMYHBIX 3aa4.

DyHKUUHA

Pacno3naBaTh (QyHKIMM H3y4eHHBIX BHJIOB. I[loka3pIBaTh CXEMaTHYECKHU

pacIoJIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIUH Buga: Y = KX, Y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAUCHUI
K02(PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth W u300pakaTh CXEMAaTHYECKH TpauKyd KBagpaTHUUHBIX (YHKIIHM,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUN MO UX Tpadukam.

PacmosnaBaTh KBaapaTHYHYH (YHKIHIO 1O (OpMYyIe, MPUBOIUTH MPUMEPHI
KBaIpAaTUIHBIX (YHKIIMHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

YucsioBble NMOC/I€10BATEILHOCTH H TPOTPeCCH U

Pacnio3naBaTh apuMeTHUeCKyt0 U TEOMETPUUECKYI0 TTPOTPECCHH TIPH Pa3HBIX
crnoco0ax 3aJaHusl.

BeImONMHAT,  BBIYMCICHUS C  HMCTHOJB30BaHHMEM GOpMyl N-TO  YieHa
apu(pMEeTUYECKON 1 TEOMETPHUUECKON MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh WiIe€HB TOCIEAOBATEIIBHOCTA TOYKAMH Ha KOOPJAWHATHOU
TIJIOCKOCTH.
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Pemate 3aauu, CBA3aHHBIC C YHCIOBBIMU TIOCIICIOBATEIBHOCTSIMHE, B TOM YHUCIIC
3aladyll W3 pPEaNbHOW JKM3HU (C HCIIOJNB30BAHUEM KAaIbKYJIATOPa, IM(PPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KosnyecTtBOo  JJieKTpOHHBbIE (U(PPOBHIE)
n/n NMPoOrpaMmblI 4yacoB o0pa3oBaTejibHbIE PeCypPChI
1 Yucna v BerunciieHus. PaimoHanbHbIe o5 bubmuoreka [JOK
qucia https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 AJrCOpaHeCKHe BHIpaxeHHA 27 https://m.eds00.ru/7f415b90
bubmuoreka [JOK
3 YPABHCHHUS 1 HEPABCHCTBA 20 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopammarst u rpaguxu. Cyniciun 24 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
> HosTopenne n 0dodumerHe 0 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102
[TPOT'PAMME
8 KNIACC
Ne HanmeHoBaHMe pa3ae/ioB U TeM KonuyectBo  DiextponHble (1udposbie)
n/n  mporpamMmsl 4acoB o0pa3oBaTe/ibHbIE PeCypChl
bu6mmoreka [IOK
1 UYucna u Berurcienus. KBagpaTHele KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Berunciaenus. CTEeHs ¢ 1ebIM 7 bu6mmoreka [IOK
[IOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BoipakeHus1. KBaapaTHbIit 5 bubnunoreka [JOK
TPEXUIIECH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHU . 15 bubnnorexa [JOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBA. KBapaTHbie 15 bubnuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f4174f8
bubmuorexa [JOK
8 DyHKIHH. OCHOBHEIE NOHATHS S https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 Pynxipm. quciosbie GynKim 9 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 TosTopenne u 060dmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME
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9 KITIACC

JJIeKTPOHHbIE
Ne
w/n HaumeHoBaHue pa3ieioB U TeM KoauvectBo  (umudposBbie)
NPOrpaMmbl 4yacoB o0pa3oBaTe/bHbIE
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTENbHbIE 9 bubnmoreka [JOK
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHUs 1 HEpABEHCTBA. Y pAaBHEHUS C 14 bubnuoreka [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 bubnmoreka [JOK
YpaBHEHUN https://m.edso00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 https://m.edso0.ru/7f419d08
bubmuorexa [JOK
S PyHKuun 16 https://m.edso00.ru/7f419d08
6 YucII0BBIE ITOCIEN0BATEIBHOCTH 15 Bubmmorexa LIOK
https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AITUS 18 bubmuoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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