


IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XKU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJICHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IeHNe 1 KOHKPETU3AIHNI0, a0CTparupoBaHue u
aHanoruto. OOydeHme  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO MPUHLIKIIA O0yUEHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Ainredpa» uisi OCHOBHOTO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3TUX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOACUCTBYS C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImuMmcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHUA «YHWcCIa W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaromuxcs
JIOTHYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI IOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus



CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkre BhIPaKeHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JUI TOCTPOCHHSI MAaTEMaTHYECKUX MOJIEIEH, OIHMCAHMUS NPOLECCOB M
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHust aireOpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CIOCOOHOCTE K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUSL M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CHOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALMU U KYJIBTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).

PII pa3spaboraHa B COOTBETCTBUM C Y4€TOM paboueil MporpamMMel
Bocnutanust MKOY «Kpynenkas COILL» na 2021-2026 rr



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaThe panMoOHAIBHOTO 4YHCa, 3allldCh, CpPaBHEHHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeNeIeHMs], 3auch 00ybIINX uncen. [IponenTsl, 3anuck
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsiMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. ClioKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMsS MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.



DyHKIUU

Koopaunara Touku Ha npssMou. UnciioBbIe IPOMEXKYTKH. PaccTosiaue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOIA.

[IpsimoyroinbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknun. [padux
dbynkuuu. CoiicTBa pyHkuuil. Jluneiinas pynkuus, e€ rpaguk. ['padux Gynkumm
y = |X|. I'padmuueckoe perieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yuciaa v BIYMCICHUSA

KBagparubiii kopeHb u3 uwucia. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
Jecsatuynbie TpUOTMKEHUST UpPAllMOHAIBHBIX yncen. CBOMCTBA apudMeTHIecKuX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YKCIIA.

AJsredOpanvyecKue BbIPAKEHUA

KBagpaTHbiii  TpE€XuieH, pas3loKEHWE KBAAPATHOrO TpEXWIEHAa Ha
MHOHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JEJIeHHE alreOpandecKkux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM M KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHMUS.

['padrueckas maTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI NE€PEMEHHbIMHU. [Ipumepsl pemeHust Ccucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJIHOM NMEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOMU.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.



DyHKIUU

[Tonsitue @ynkuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynkuun. CnocoObl 3a1aHust QyHKIUH.

I'paduk dbynkuuu. Utenwe cBorcTB (GyHKIUU 1Mo €€ rpaduxy. IIpumeps
rpadukoB QpyHKINN, OTpasKaAIOIIUX PEAbHBIE MPOIIECCHI.

@DYHKIMU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCUMOCTH, HX rpaduxu. Oyuxuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BBIYMCICHUA

PanmonaneHple yKcia, MPpalMOHANIBHBIE YHCIIA, KOHEUHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
Kak OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apumeTnyeckue JAEeUCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, UIMTEIBHOCTh MPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHHM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumMepsl pemieHns ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHuwe TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEpPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Japyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOW nepeMeHHOM. KBaapaTHele HepaBeHCTBA.
I'papmueckas uHTEpHpeTalss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.



DyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPaAOOJIBI.

I'paduxn pyakumit: Y = kx, y = kx + b, y = k/X, y = x°, y =/x, y = |X|, u ux
CBONCTBA.

YucaoBblie M0OCJIeA0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

Apudmernueckass U reoMmerpuieckas mnporpeccur. @opMynbl N-ro YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(PMETHYECKON U TEOMETPHUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.
CI1oXHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W  HACTOSAMIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pPean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABIEHHOCTH, OCO3HAHUEM BAa)XKHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKHE 3HAHHUS B HHTEpPeEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro YeJIoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJIECHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U JEUCTBUA, (QOPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXIY TMOHATUSIMH, (HOPMYIHPOBATH
ONPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK
KIaccu(uKanyy, OCHOBAHUSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO AHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHbIC, €AWHUYHBIC, YaCcTHBIE W oOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIbHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKnX (haKkTOB, BHICTpAWBaTh AapPTYMEHTAIMIO, IPHUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IMO3HAHMSI,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIH
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOYHOCTh HH(POpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(pOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOUpaTh (GopMy TMpeACTaBlIeHUs HHDOPMALMM U WUIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHM, JIWarpaMMaMd, HHOM rpadukoid U ux
KOMOMHAIIMSIMHU;
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OLICHWBATh HAAEKHOCTh WH(GOPMALMU TIO KPUTEPUSAM, MPEI0KEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYyYEHHBIN pe3ysIbTaT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoil 3a/1a4u, BBICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEIIeHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTAaBIATh  pe3yJbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
NOHMMAaTh W HWCIOJB30BaTh  IpPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUH YYEOHBIX MAaTeMaTHYECKHX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaTHCA,
00CyXIaTh IPOIIECC U PE3yibTaT pabOThI, 0000IIaTh MHEHHS] HECKOIBKHUX
JIIOICH;

y4yacTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacThb
paboTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBAaTh KauyeCTBO CBOErO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, aJITOPUTM PEILICHUS 3aAaud (MU €ro
YacTh), BBIOMpATh CIOCOO pEIIeHUs C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTbh U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN ¢ YYETOM HOBOUM MH(OpPMAIIUH.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA THpolecca u
pe3yJibTaTa PEeIICHUSI MATEMATUYECKOU 3a/1a4H;
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e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIU
U YCIIOBUSIM, OOBSICHATD NPUYUHBI TOCTHKEHUS MM HEJOCTUKEHUS LIEIH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOydYalolmMiiCsi TMOJIYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbInonHATh, codyeTass YCTHbIE M NUCHbMEHHbIE NPUEMBI, apupMeTHUYEeCKue
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0AHON (HOPMBI 3alMCH YUCEN K APYyroi (ImpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyIJIsSTh Yuca.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHU, OLIEHKY 3HaYEHUN
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUMOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl pEIIEeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHuss OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.
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BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOYIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHUTENs, TPYNIUPOBKU — CIaraéMsiXx,
IpUMEHEHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh npeoOpa3oBaHUsl MHOTOWICHOB JJIs PEUICHUS Pa3IUYHbIX 33]1a4
W3 MaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypPaJbHBIMHU IIOKA3aTEISIMU UL
IpeoOpa30BaHuUs BIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemlare yMHEMHBIE YpaBHEHUSA C OJHOM NEPEMEHHOW, NMPHUMEHSA IpaBUIA
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABIsIETCA
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumeHsTh rpaduueckre METO bl IPU PEIIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHMUS.

Pemats cuctemsl IBYX JINHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIUCHIBATH YUCIOBBIE IPOMEKYTKHU HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnoco® mpeAcTaBIeHUS U aHaNU3a WH(pOpMaluu,
U3BJIEKATh U HHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.
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K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh IEUCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTy moHATHE apuMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHM, UCIIOJIBb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUM, COJEPXKAIIMX KBAAPATHbIE KOPHU, HCHOIB3YS
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucy OOJIBIIMX M MAJIBIX YHCENI C MOMOIIBIO JIECATUYHBIX
npoOeit u creneneit yucia 10.

Aare0panvyecKue BbIPpAKEHUSA

[IpuMeHATP NOHATHE CTENEHW C LEeIbIM II0KA3aTelieM, BBIINOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPKALTUX CTENEHU C 1IEJIBIM [TOKa3aTeIeM.

BBINMONMHATH TOXIAECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM JIs PEIICHUS PAa3IUYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiath NMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUECKUX MpeACTaBIeHUI (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTth OT croBecHOW (GOPMYIHPOBKH 3amaduul K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBID COCTABJICHUS YPABHEHUSI WJIM CHUCTEMBl YpPaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBINA PE3yJIbTaT.

[IpuMEHSTH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OILICHKH,
pelIaTh JUHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, ONpeesTh CBOMCTBA QYHKIUH MO €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKIUN BUJIA:
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y = kix,y =x% y=x%y=|x|, y = VX, ONUCHIBATb CBOWCTBA YHCIOBOIl
dbynkiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaromIMiiCs TOJYYHT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIIBHBIC U UPPAIlMOHATIBHBIE YHCIIA.

BoInonHATh  apupMeTUYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
codeTrass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
VppalMOHaIbHBIMU YUCIAMU.

Haxomute 3HauYeHHWs CTENEHEW C MENbIMU I[OKa3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY PE3yJIbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUI.

YpaBHeHNS U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, NPOCTENIIINE TPOOHO-pallMOHATILHBIC YPAaBHEHUS.

Pemiate cuctemsl IBYX JIMHEWMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJreOpaudeckuM CHoco0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paXKaTh
pelIeHre HEPaBEHCTB HA YUCJIOBOW MPSIMOM, 3alMCBHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YHCJIOBOM MPSMOM, 3aMUCHIBATh PEIIEHHE C TIOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 33]1a4.

DOyHKIUU

Pacno3naBaTh (PyHKIMM U3y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

PacrojoKeHHe Ha KOOPAMHATHOM TUIOCKOCTH IrpadukoB pyHKkimid Buga: Y = KX,
y=kx+b,y=kix,y=ax +bx+c,y=x%y=1+x Yy =|x|, B 3aBucumMocTH ot

3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.
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Ctpouth ¥ M300pakaTh CXEMATHYECKU TPAPUKHA KBAIPATUIHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIHH 110 UX Tpaduxam.

PacriosnaBaTh kBaapaTuyHyr0 (QYHKIHIO 110 (GopMysie, TPUBOJAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peabHOM )KU3HU, GUBUKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCHu

PacrosnaBaTh apuPMETHUECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHH TPH
pa3HbIX Croco0ax 3aJaHus.

BbIMONHATS  BBIYMCIEHHUS C  MCIOJb30BaHHEM (OpMya N-TO  4jieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPecCUil, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4YjeHBI IMOCJIEIOBATEILHOCTH TOYKAMU HA KOOPJMHATHOMN
MIJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH ITOCJICIOBATECIBLHOCTSIMHU, B TOM
YHCJIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISTOPA, IIUGPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeiioB (uudposbie) BoCITaTelb bl KOMIOHEHT
n/n U TeM MPOrpamMmbl Bcero Kontponbneie TIpaxTtuieckne oOpa3oBaTe/ibHbIE o¢ e OMIOHE
padoTsI padoTbI coJaep:KaHus MpeaMeTa
pecypchl
I'paikaaHckoe BOCIHTAHHE:
FTOTOBHOCTh K  BBIMOJHEHUIO  O0SI3aHHOCTEH
rpaxJaHMHA W peanu3alid  ero  Ipas,
Bu6muorexa [IOK OpEJCTABICHHEM O MAaTEMAaTHYCCKHX OCHOBAX|
Yuciia v BBIYUCIICHHS https://m.eds00.ru/7f415690 q)yHeKHH"OHHI;;Ba: P;Ip rg:in?}::g 0 c(:)%py:zyp;
. SIBIICHUM, TIpOLIE] JTAHCKOT ILIECTB
1 PaunoHanpHbIE Yncaa 15 2 htt[])i?/(rjnl\\//égﬁcgll?dﬂuaru/ BBIOOPBI, ONIPOCHI U TIP.).
- e IMaTpuHOTHYECKOE BOCIUTAHUE:
LIEHHOCTHOE OTHOLICHHE K OTECYECTBEHHOMY
KYJIBTYPHOMY, HCTOPHYECKOMY W Hay4dHOMY
HAaCJICHIO, MOHUMaHUSI 3HAYCHUS
MaTEeMaTHIeCKON HayKH B JKH3HH COBPEMEHHOTO
o01ecTBa, CHOCOOHOCTH BIaJeTh JOCTOBEPHOW
uHpOpPMAIIMEH O TMEePEeNOBBIX OCTHKEHHIX |
OTKPBITHSIX ~ MHPOBOMI M OT€4ECTBEHHOH
BI/I6HI/IOTeKa HOK MaTCMaTHKH, 3aI/II:ITepeCOBaHHOCTI/I B HAY4YHbIX
https://m.eds00.ru/7f415b90 3HAHUAX 00 yCTpPOICTBE MUpa U 06H16‘C"1:Ba.
5 Anrebpanueckue 44 4 11OC Mos Ilxoa JIyXOBHO-HPABCTBEHHOE BOCIUTAHHE:
BBIPAKCHILS ) IPEACTaBICHHE O COLMANbHBIX HOpMax o
https://myschool.edu.ru/  ppapunax — mesxIMuHOCTHBIX — OTHOWeHMIT B
KOJUIEKTHBE, TOTOBHOCTH K pPa3HOOOpa3HOi
COBMECTHOM JEATEJIbHOCTH MPH BBIMOIHEHHUH
y4eOHBIX, MMO3HABATEIbHBIX 3a/ad, BBIOIHCHUH
OKCIICPUMEHTOB, CO3IaHUN yqe6HBIX ITPOCKTOB.
DcTeTHYecKoe BOCIUTAHKE:
CHOCOOHOCTH K SMOIMOHAIEHOMY u
bu6moreka [IOK ACTETUYECKOMY BOCHPHUSTHIO MaTeMaTH4YeCKUX
https://m.eds00.ru/7f415b90 o6mexToB, 3amau, pelleHUi, paccyXICHHIA;
3 21 2 1HOC Mos IlIkona YMEHUIO BHUJIETH MaTeMaTH4eCKUe
YpaBHEeHUS 1 HEPaBEHCTBA https://myschool.edu.ru/ BaKOHOMEPHOCTH B HCKYCCTBE.
duszuyeckoe BocnuTaHue, GopmMupoBaHue

’kyanypu 310pOBOro 00pa3a KH3HM H
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Koopaunats! u rpaduku.
DyHKIUU

5 [ToBTOpenue u 06o01IEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME
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102

10

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

HHOC Mos IlIkona
https://myschool.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

HOC Mos IlIkoma
https://myschool.edu.ru/

OMOIIMOHAJIBHOI'0 6.11ar0n0.11y!mn:
OCO3HAaHHUC INICHHOCTH JXH3HH, OTBCTCTBCHHOI'O
OTHOILIEHHUA K CBOEMY 340POBBIO, YCTAHOBKH HA

3IOPOBBI obpa3 KU3HH, OCO3HaHHSA
MOCJICAICTBUN W HETIPHUATHS BPEAHBIX NPHUBBIUCK,
HEO0OXOAUMOCTH coOJroIeHHs TIpaBuUl

0€3011acHOCTH B OBITY U peasibHOM )KU3HMY;
Tpynosoe BocnuTaHnue:

KOMMYHUKaTUBHAs KOMITETEHTHOCTh B
0O0IIECTBEHHO TIOJIE3HOH, y4eOHO-
UCCIIeIOBATEIbCKOM, TBOPYECKOM M JIPYTHX
BUZIAX JEATEILHOCTH; HHTEpeca K

MPaKTHIeCKOMY H3y4YeHHIO Mpodeccuii U Tpyaa
pa3NMUYHOTO ponIa, B TOM 4YHCIE HAa OCHOBE
MPUMEHEHHUS TIPEJAMETHBIX 3HaHUH, 0CO3HAHHOTO
BEIOOpa WHAWBAIYATbHOM TpPaeKTOpUH
MPOIOJIKCHUS 00pa3oBaHUs c yueTOM
JTMYHOCTHBIX UHTCPCCOB U CIIOCOOHOCTH K

K TpeaMeTy, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH.

JK0JIOTHYeCKOe BOCTTUTAHNE:

DKOJIOTUUECKH LIeJIECO00pa3HOe OTHOLICHUS K
npupoAe Kak wucToyHHKY JKW3HM Ha 3ewmure,
OCHOBE ©¢  CYIISCTBOBaHHS, IIOHMMaHUS]
[EHHOCTH 3I0pOBOrO0 M 0Oe3omacHoro obpasa
KHU3HH, OTBETCTBCHHOTO  OTHOIICHUS K
COOCTBEHHOMY (DU3UYECKOMY H TCHXHYCCKOMY|
3BIOPOBBIO, OCO3HAHUS IIEHHOCTH COOJIOICHUS
nmpaBusl 0€30MacHOTO TMOBEACHUS MpU paboTe C
BCIICCTBAMMU, a TaKXeE B CUTyalusix,
YIPOXKaIOUIMX 3J0POBBIO U KU3HH JIIOJICH.
LlenHOCTH HAYYHOTO TO3HAHMSI:
MHPOBO33pEHUECKOE Npe/ICTaBICHUE
COOTBETCTBYIOIIMX  COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH W COCTABJISIONIMX OCHOBY JUISl
MOHUMAHHS CYITHOCTH HAYYHOW KapTHHBI MHPA;
NpE/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPUPOJBI, B3aHMOCBS3SAX 4YeJIOBEKa C
OPUPOAHOM cpemoil, o ponM MpeaMera B
MMO3HAHUH 3TUX 3aKOHOMEPHOCTEH.
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8 KVIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB ” n (undposbie) BocHuTaTe b HbL KOMIOHEHT
n/m ¥ TeM NpOorpamMmbl Beero M TPOMBHBIC HIPAKTHNCCKHE o650 a30paTenbHbIC
padoThI padoThI coJep:xaHus peaMera
pecypchbl
Bu6morexa [TOK ['paxkIaHCKOe BOCIHUTAHUE: ; §
https://m.edso0.ru/7f417afg TOTOBHOCTS K  BBIOJHEHHUIO 00s13aHHOCTEH
rpaXkJaHUHA u eann3anum ero pas,
1 Yucna ¥ BRIYUCIICHHUS. 15 1 LIOC Mos Illkona P P ! P
https://myschool.edu.ru/ OpPEICTaBJICHUEM O  MaTeMaTHYeCKHX  OCHOBAX
KBanparHsie KopHH : = (YHKIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
Opoleqyp TpakmaHCKOro — oOmecTBa  (BBIOOPEI,
OTIPOCHI U TIp.).
bubmnoreka [JOK [NaTproTHueckoe BOCIUTAHHUE:
Upclia 1 BEMHCICHIS https://m.edso0.ru/7f417af8 NEHHOCTHOE OTHOIIICHHUE K OTE€YCCTBCHHOMY
2 e : 7 1 LIOC Mos IlIkona Ky/IbTYPHOMY,  HCTOPHYECKOMY M HAYTHOMY
(SN https://myschool.edu.ry/ HACTCAUIO, NMOHUMAHUA 3HAYCHHMA MATEMAaTHYECKOH
OoKa3aTejieM HAyKH B  OKM3HH  COBPEMEHHOrO  OOIIECTBa,
CIOCOOHOCTH BJIaIeTh JOCTOBEPHON MHpOpMAIHed o
€pe/IOBBIX JOCTHIKEHHUSX M OTKPBITHSIX MUPOBOH H
BubmiorexallOK Lo wasunx o6 yerpoicrac snpa u obmecrsa.
https:/m.edsoo.ru/7f417af8 "= * Yerp P '
AnreOpanueckue JIyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

3 P > 5 1 [HOC Mos Ilkona NpEICTaBJEHHE O COIMAIBHBIX HOPMax M MpaBHIIax
BeIpakeHMs1. KBagpaTHbIi https:// hool edu.ru/ pen 1 _Hop p
TOEXUICH pS://mMysCNOO0I.€AU.TU/  yexnngHOCTHBIX ~ OTHOLIEHMH B KOJUIEKTHBE,

p FOTOBHOCTHU K pazHooOpa3HOM COBMECTHOM
eSATEIbHOCTH npu BBIMIOJIHEHUH  y4eOHBIX,
Bu6imorexa LIOK MO3HABATENHLHBIX 3az[aq6, BBINTOJTHEHHH

https:/m.edso0.ru/7f417af8 ;ti‘gi f‘{f;‘:;g‘;o Ziﬁz}iﬁé_yqe HPIX TPOCKTOB.

4 Anrebpanyeckue 15 1 IIOC Mos Illkona 6 '

httos://mvschool edu.ru/ CIOCOOHOCTh K SMOIMOHAILHOMY M 3CTETHUECKOMY)

BBIPDAKCHHUA. ps.//my. LU BOCHPHATHIO MAaTEMAaTHYECKMX OOBEKTOB, 3ajad,
Anre6panqe01<a51 J1p061) pelIeHui, paccyXJIeHHiH; YMEHHIO BUICTh
BubmiorexallOK 4 0o socnmrase, dhopiponaste kymryps

ypaBHeHI/ISI M HEpPaBCHCTBA. https:/m.edsoo.ru/7f417af8 3BIOpPOBOTO 00paza J>KM3HH W  OMOIMOHAIBHOTO

5 K 15 1 LIOC Mos Illkona Graromonyyus:

BaJApPAaTHLIC YPABHCHUA h /] hool.ed /
ttps://myscnool.edu.ru/ ocosnanwe LEHHOCTH  KHM3HH,  OTBETCTBEHHOTO
OTHOIIIEHWST K CBOEMY 3JI0POBBIO, YCTaHOBKH Ha
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BHOIMOTEKA HOK 3IOPOBBI 00pa3 >KWU3HU, OCO3HAHUS noc6ne)1cn;m71 "
N dsoouTELTaf AT e Ipie, oo
6 YpaBHEHHS U HEPABEHCTBA. 13 2 IIOC Mos IlIkona peaJ‘ILHL(l)ﬁ mmml? Y
Cucrembl ypaBHEHUN https://myschool.edu.ru/ Tpy10BOC BOCTIHTAHHUC:
KOMMYHHKATHBHAs KOMIICTEHTHOCTh B OOIIECTBEHHO
Bu6mioreka [JOK MOJIE3HOH, y4eOHO- MCCIIe0BaTEIbCKOM, TBOPUECKOH
] M pYrHX BHIaX JEATENBHOCTH; HWHTepeca K
7 YpaBHEHHUS U HEPABEHCTBA 12 1 https.llllgg iigi-ﬁﬁiifaﬁ UPAKTITCCKOMyY HMSYSCHIO mpoeccuii u TpyAa
. PasiMYHOrO poja, B TOM YHCIE HA OCHOBE
Hepagenctsa https://myschool.edu.ru/ ppuvenenus npeaMeTHBIX 3HAHMI, OCO3HAHHOIO
BBIOOpa MHIAMBUAYaJIbHOW TPACKTOPUH IMPOJODKEHUS
00pa3oBaHKs C Y4YETOM JIMYHOCTHBIX HHTEPECOB U
BI/I6J'II/IOT6K3. HOK CHOCO6HOCTI/I KVHpeﬂMeTy, OGIlIeCTBeHHI)IX HUHTEPECCOB
https://m.eds00.ru/7f417afg 4 moTpedHOCTElL.
8 Oynkuun. OCHOBHBIE 5 1 110C Mos IlIxona DKOIOTHYECKOE BOCTHTAHHUE:
MMOHATHUS ) DKOJIOTHYECKH  IEJIecOO0pasHoe  OTHOLICHUS K
https://myschool.edu.ru/ npupoje KaKk UCTOUHUKY JKusuu Ha 3emie, OCHOBE €&
CYILIECTBOBAHMS, TIOHMMAHHUS EHHOCTU 30POBOTO U
€30MacHOr0  0o0pasa  JKH3HH,  OTBETCTBEHHOTO
OTHOLIEHUST K COOCTBEHHOMY (HU3HYECKOMY U
brbmorexa [IOK [CUXUYECKOMY 3/0POBBIO, OCO3HAHHS LEHHOCTH
d q https://m.edsoo.ru/7f417af8 coOmozieHusi mpaBwil 0€30MacCHOTO TOBENEHUS TpH
YHKIUH. 1HUCJIOBBIC
9 (1) KITHH 9 1 [OC Mos Illkona paboTe C BellecTBaMH, a TaKXKe B CHUTyalusx,
yH https://myschool.edu.ru/ yrposxaromux 310poBBIO ¥ KH3HH THOMEH.
LICHHOCTI/I Hay4YHOI'O MO3HaHUA:
MHPOBO33pPEHYECKOE [peJICTaBICHHE
Bu6mmoreka [IOK COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
hitps:/im.edso0.IITRALTA8 | ) v uorouoli kaprunt wapa; mpeacrannemi
10 Iosropenue 1 0bodmenne 6 1 H(_)C Mos IlIkona 00 OCHOBHBIX 32KOHOMEPHOCTSIX PA3BUTHS TPUPOJIBI,
https://myschool.edu.ru/  paapyocpssax wemosexa ¢ HPHUPOHOM CPEJIOii, O PO
HpeaMeTa B [IO3HAHUH STUX 3aKOHOMEPHOCTEH.
OBIIEE KOJIMYECTBO HACOB 102 11

I10 ITIPOT'PAMME
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9 KUIIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HaunmenoBaHmue
Ne (uudpossbie) .
pa3xejioB U TEM KOHTpOJ]bH[,]eraKTI/IquK“e BocnurareabHbIH KOMIIOHEHT
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpamMmbl paGoThI padoTbl co/iep;KaHus npeaMera
pecypcol
bu6nnorexa [IOK Hcnons3oBanue BOCITUTATEIBHBIX
https://m.edsoo.ru/7f414736 BO3MOXKHOCTEH COMEpKaHUs yUeOHOTO
[TOC Mos Illkona peaMera 4epe3 JACMOHCTPALUI0 ACTSIM
] MIPUMEPOB OTBETCTBEHHOTIO,
https'”mvSChOOI'edu'rU/ TPaXJAHCKOIO IIOBEICHUS, IIPOSIBICHUS
1 YHucsa v BEIYUCICHUSL. 13 1 DenepaiabHOS 4eIOBEKONMIOONs ¥ J00pOCepIeUHOCTH,
JleMicTBUTEIBHBIC YKCIIa rocyJapCTBEHHOE OIOJDKETHOE & 4epes3 nozaoop COOTBETCTBYIOLIMX
TEKCTOB JIJIS YTCHHSI, 3a0a4 I PEIICHHS,
HAay4YHOE YUPEXKIACHUE ™ p
. MPOOJIEMHBIX CUTYAIUi I 00CYXKICHUS
«DenepanbHblid HHCTUTYT B KIIACCE:
earOrMYeCKUX U3MCPCHUN» | npuMeHEHHe Ha YPOKE HHTEPAKTHBHEIX
®UIIN) https://fipi.ru/ bopm paboTsI y4anuxcs:
UHTEIIEKTYaIbHBIX urp,
bubmuoreka [JOK Y P
CTUMYJTUPYFOIIX MO3HABATEILHYIO
https://m.eds00.ru/7f414736  vorusarmo IIKOJTEHUKOB;
HOC Mos IIkoma TUIAKTHYECKOTO TearTpa, rae
https://myschool.edu.ru/ TMOJy4eHHpIC  HA  ypOKE  3HAHHUA
VYpaBHeHus u o OOBITPBIBAIOTCS B TeaTpaibHbIX
2 HepaBeHCTBa. YPaBHeHI/Iﬂ 7 eﬂepaHBHoe IMIOCTAaHOBKaAX; Z[HCKYCCHﬁ, KOTOPBIC Oar0T
. . rocy/1apCTBEHHOE OI0[DKETHOE ydalMcs BO3MOXHOCTh TIpHOOpecTH
C OJTHOW IEPEMEHHOU
HAYYHOE YUPEIKICHUE OIIBIT BEJCHMS KOHCTPYKTHBHOTO
«De/iepanbHblil MHCTUTYT JIMaJiora; TPYIoBOi paboThl MM pabOTHI
. B IMapax, KOTOPbIE ydYaT IIKOJbHUKOB
MeAarorHeCKuX I_/B_MepeHHH» KOMaHJHOH paboTe M B3aUMOACHCTBHIO C
®UIIN) https://fipi.ru/ JAPYTMMH JIETbMH; BKJIKOYEHHE B YPOK
Bu6smoreka [OK UTPOBBIX TMPOIEAYP, KOTOPBIE OMOTAIOT
HOAJEpKATh  MOTHBALIMIO eTeil K
https://m.edsoo.ru/7f414736 Aep atl A
3 14 1 MOJIyYCHHUIO  3HAHWUH,  HaJlaXKUBAHHIO
YpaBHeHHUS U ITOC Mos IIkona [MO3UTUBHBIX MEXITMYHOCTHBIX
HepaBeHCTBa. CUCTEMBI https://myschool.edu.ru/ OTHOIIEHMH B  KJacce, IOMOTAIOT
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ypaBHEHUH

denepaibHOE
rOCy/1apCTBEHHOE OIOJIKETHOE
Hay4YHOE YUPEKICHHUE
«DenepanbHbIl HHCTUTYT
[EAArOrM4eCKuX U3MEPEHUN»

OUIIN) https://fipi.ru/

YpaBHeHus u
HEpaBEHCTBA.
Hepagencrtra

DyHKIUMHK

19

16

bubmuoreka [JOK
https://m.edsoo.ru/7f414736

LHOC Mos Ikona
https://myschool.edu.ru/
denepaibHOE

rocyarapCTB€HHOC 6I-O,Z[)KGTH06
HAYYHOC YUPCIKIACHUC
«DenepanbHbIi UHCTUTYT
neaarortuycCKux I/ISMepeHI/Iﬁ»
OUIIN) https://fipi.ru/
bubmuoreka [JOK
https://m.eds00.ru/7f414736
LHOC Mos llIkona
https://myschool.edu.ru/
denepaibHOE

roCyJJapCTBEHHOE OI0JKETHOE
HAy9IHOE YUPEKICHUE
«DenepanbHblid HHCTUTYT
MeJarorn4eckux U3MepeHmuii»

®UIIN) https://fipi.ru/

YuciioBele
OCJIEIOBATEILHOCTH

15

bubmmoreka [JOK
https://m.edso00.ru/7f414736
[HOC Mos IlIkoma
https://myschool.edu.ru/

YCTaHOBJICHUIO JoOposKenaTeTbHON
aTMochepsl BO BpeMS YpOKa;
noOyXJIeHHe MIKOJIbHUKOB COOIOAaTh Ha
ypOKe o0IenpuHsTHIE HOPMBI
[IOBEJCHUS, I[IpaBUIa OOLIEHHS €O
CTapIIUMH (YYUTEISIMUA) U CBEPCTHUKAMH
(IIKONMBPHUKAMHK), TPUHOUOBL  Y4eOHOI
JUCLUIUIMHBL ¥ CaMOOpTaHU3alluy,
corjacHo YcraBy 1koiibl, [IpaBunam
BHYTPEHHETO PacHOPsIIKa IIKOJIBL;

YCTaHOBJICHUE JIOBEPUTENBHBIX
OTHOLICHHH MEXKIy YYUTEIEM U €ro
YUCHHUKAMU, CHOCOOCTBYIOIINX

IMO3UTUBHOMY BOCIHPUATHIO Y4YallITUMUCH
TpeOOBaHM W  TPOCEO  y4HTes,
IIPUBJICYCHUIO ux BHUMaHUA K
oOcyxnaeMoii Ha ypoke HH(pOpMaIuHy,
aKTHBU3allMM WX  TI03HABaTEIbHOU
JeATeITLHOCTH;

IMPUBJICYCHNUEC BHHUMAHHUA IIKOJBHHUKOB K
IICHHOCTHOMY acCIeKTy H3y4aeMbIX Ha
ypoKax SBICHUH, OpraHu3amus ux
paboTel ¢ TONTyyaeMOW Ha  YpOKe
COLMANILHO 3HAYUMON  HH(poOpMalueii;
VWHUIUAPOBAHUE ee 00CYKIEHUS,
BbICKA3bIBaHUS YuyaliuMHCs CBO€TO
MHEHHSI 10 €€ TOBOJY, BBIPAOOTKH
CBOET0 K HEH OTHOLICHUS OpraHW3alys

I]_Ie(l)CTBa MOTHUBUPOBAHHBIX nu
OPYAUPOBAHHLIX  yUallUXCAd  HaAAd  HUX
HCYCIICBAOIIIUMU OJHOKJIaCCHUKAaMH,

JAOIIEro IIKOJIbHUKAM COIIMAJIbHO
3HAYUMBIA  ONBIT COTPYJHHUYECTBA U
B3aMMHOW MOMOIIM WHUIMHUPOBAHUE U
MOAAEPIKKA HCCIIeIOBATEIbCKOM
JIEATENIBHOCTH IIKOJBHUKOB B paMKax
peanu3aliid WMHA WHIUBUAYAJIbHBIX U
TPYNHOBBIX HMCCIIEIOBATEILCKUX
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denepaibHOE
rOCy/1apCTBEHHOE OIOJIKETHOE
Hay4YHOE YUPEKICHHUE
«DenepanbHbIl HHCTUTYT
[EAArOrM4eCKUX U3MEPEHUN»

OUIIN) https://fipi.ru/

7

IToBTOpEHME,
0000111eHHE,
cUCTEMATH3aIUs 3HAHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

18

102

bubmunoreka [JOK
https://m.edsoo.ru/7f414736
[HOC Mos IlIkomna
https://myschool.edu.ru/
denepaibHOE

rocyJapCTBEHHOE OI0JKETHOE
HAYYHOE yUpEKICHHE
«DenepalbHbIIl HHCTUTYT
NeIaroruaecKux U3MEepeHUN»

®UIIN) https://fipi.ru/

MPOEKTOB, YTO JAcT  IIKOJIbHUKaM
BO3MOXXHOCTH npuobpecTn HaBBIK

CaMOCTOSITETEHOTO peuieHus
TEOPETHYECKOil  mpoOJeMbl,  HaBBIK
TeHepUPOBaHUS u odopmIteHUs
COOCTBEHHBIX ujeH, HaBBIK

YB&KUTEIBHOTO OTHOIICHUS K UYXHM
nnesM, ohOpMIICHHBIM B paboTax APYTHX
nccienoBareyelf, HaBBIK IYOJIMIHOTO
BBICTYIUICHUS nepen ayJUTOPHUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOSH
TOYKH 3pEHUS;

co3laHre THUOKOW ¥ OTKPBITOW CpEabl
o0yueHus u BOCITUTAHUS c
HCTIONTE30BAaHUEM TaHKETOB, OTKPBITHIX
00pa3oBaTeNbHBIX  PECYPCOB, CHCTEM
yIpaBiieHUs MO3BOJISET CO3AATh YCIOBHS
JUTSL pealTi3aliiil MPOBO3TIIANIEHHBIX
IOHECKO BEIYLINX MPUHIUIIOB
obpazoBanuss XXI Beka: «oOpazoBaHHE
IUTsT BCex», «oOpa3oBaHHE uYepe3 BCIO
JKU3HB», 00pa30BaHNE «BCETHA, BE3/IEC H
B JII000E BpeMsi».
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https://fipi.ru/
https://m.edsoo.ru/7f414736
https://myschool.edu.ru/
https://fipi.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pex.
TensikoBckoro C.A., AkimonepHoe oouiectBo «M3aarensctBo «lIpocBemnienue»
* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK, 8 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., AkuunonepHoe o0mectBo «M3aatenberBo «IIpocBemenne»
* Maremartuka. Anredpa: 9-i kiacc: 6a30BbIl YpOBEHb: yUeOHHUK, 9 Kiacc/
Makapsrues FO.H., Munatok H.I'., Hemiko K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkuunonepHoe o0mectBo «M3aatenberBo «IIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Metoauueckue pekoMmeHaanuu. 7-9 knaccol (k yaeonuky MakapsiueBa HO. H.
unap.) Maxkaperues FO.H., Mungrok H.I'., HemkoB K.W. u np./ [Tox pexn.
TenskoBCcKOro

- YuebHoe nocobue. DIEeMEHThI CTATUCTUKU U TEOPUHU BEPOSITHOCTEN. 7-9
kiaccol. ABTOopbl: Makapsiues FO. H., Munntok H. T

- Paboune terpamu. 7, 8 kimaccol. ABropel: Munmiok H.I'., IInsikosa U.C.

- Aunaktuyeckue matepuaisl. 7, 8, 9 kimaccel. ABTopsl: 3BaBu4 JI.H.,
Kysnenona JI.B., CyBopoBa C.b. (7 knacc); Koxos B.W., Makapsrues FO.H.,
Munnrok H.I'. (8 knacc); MakapsiueB FO.H., Munatok H.I'., Kpaiinesa JI.b. (9
KJIacc).

- Tematuueckue tectol. 7, 8, 9 knaccel. ABTopsl: Jynuuneid FO. I1., Kponrays
B.JL.

- DIeKTpoHHOE TpuiiokeHne. Anredpa. 7 kimacc. ABrop: Makapsrue FO.H.

- Ypoxku anre6psl. Kaura mist yaurens. 7,8,9 kinaccesl. ABTopsl: XKoxos B.1.,
Kpaitnesa JI.b. (7, 9 knacchi);

- XKoxoB B.U., Kapramesa I'.J. (8 kiacc).

- U3yuenue anredpsl. 7-9 knacceel. Knura mis yuurens. ABtop: MakapbiueB
10. H.

- PaGoune nporpammel. 7-9 knaccel. ABTop: Munarok H.I'.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://evpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https://fipi.ru/

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-
or-vebinar/

https://profimatika.ru/bank zadach
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