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INOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTHX TUCITUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCGHHE HEOOXOAUMO st
IPOJOHKEHUS 00pa30BaHUS M B MIOBCEAHEBHON KU3HU. Pa3BuTHE Yy 00yUarommxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTPaKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOW JEMCTBHSI U BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHIYKTUBHBIE PacCyKJeHusi, 0000IIeHre U KOHKPETU3aIuio, adCTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeANojaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbBHOCTH  O0YYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTpykType mporpaMmmbl yueOHOTO Kypca «Anredpay Aisi OCHOBHOTO 00IIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXCHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmuny. Kaxmas w3 »TUX coaepkarenbHO-METOIUYECKUX
JMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €r0 JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImuMmcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pasenax

MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
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OCHOB  YHHMBEPCAJIBHOTO  MaTemaThueckoro s3bika. CopepxaTenpHOM |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakKTep.

Conmepxxanne nuHMA «Yucla W BBIYMCICHUS» CIYXKHUT OCHOBOM JIJIst
JAJIbHENIIETr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaroIuxcs
JIOTHYECKOr0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOU
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HA YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMH WU HPPALUOHAIBHBIMH YUCIaMH, (HOPMHPOBAHHEM
IPEJICTaBICHUIN O IEHCTBUTEIILHOM YHCIIe. 3aBepIICHHE OCBOSHUS YMCIOBOM JIMHUN
OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue ABYX anreOpandyecKux JUHUN — «AnreOpanueckue BhIpaXXeHUsD» U
«YpaBHEHUsI U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHMIO y OOYUYaIOLIUXCS
MaTEeMaTHUYECKOIo amnmnapara, HeoOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TIPEIMETOB U MTPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHbII MaTepuall TPYNIUPYETCs BOKPYT pallOHAIbHBIX
BBIpXEHUH. Anredpa JEMOHCTpUPYET 3HAYCHHE MATEMATHKH KakK S3bIKa st
NOCTPOCHUS MaTeMaTHYEeCKHX MOJEJeH, ONMuUCaHus MPOIECCOB U  SBJICHUMN
peasibHOTO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe JaJIbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHsI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOSHUS Kypca
UHPOpPMATUKKA, W  OBJAJECHUE HABbIKAMU  JEIYKTUBHBIX  PacCyXICHUU.
[IpeobpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TPA(QUUECKON JTMHUM HALEJICHO Ha MOJIy4YeHHE
OOy4YaroIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJIENH
JUISL OTIMCAHUS ¥ MCCIIeI0OBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCTIONb30BaTh pa3jMUHbIC BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (opmupoBaHHe

HpeJICTaBJ'IGHI/Iﬁ O pPOJIM MATEMATUKHU B PAa3BUTHH HWBUJIN3AlUHU U KYJIBTYPEI.
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CormacHo y4yeOHOMY TUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpPKAHUS:
«Uucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBAY, « DyHKIIHW.

Ha m3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezieno), B 9 kiacce

— 102 gaca (3 yaca B HefieNIO).
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COAEPKAHUE OBYUYEHUSA

7 KIIACC

Yucaa v BBIYMCICHUA

JlpoOu OOBIKHOBEHHBIC W JECATUYHBIC, MEPEX0o] OT OMHON (opMmBI 3ammcu
npobeit k apyroi. I[loHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMmernyeckue JEHUCTBUS C
palMOHalIbHBIMU YKclIaMU. Pellienue 3aiad U3 peaibHOW MPakTUKW HAa 4acTH, Ha
JpoOH.

CremeHb ¢ HaTypadbHBIM TIOKa3aTeJEM: OIpeJeiieHre, Mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE ONPEACIICHUS, 3alUCh OOJbIIKNX YKcel. [IporeHTsl, 3anuch
MIPOLICHTOB B BHUjE JIpoOU U JpoOU B BHJIE MPOIIEHTOB. TpU OCHOBHBIC 33Jlayu Ha
MPOIIECHTHI, PEIICHUE 3a7]a4 U3 PEaTbHON MPAKTUKHU.

[IpuMeHeHnE TPU3HAKOB  JACIMMOCTH, pPA3J0KEHUE HAa  MHOMXKUTEIU
HaTypaJbHBIX YUCET.

PeanbHbpie  3aBUCMMOCTHM, B TOM  4uCle TpsMas W oOparHas
MPOTOPLUHUOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IlepemeHHbBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycTuMmble
3Ha4YeHUS nepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEK]ly BEJIMUMHAMU B BHUJIE
bopmynbl. Beruucaenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXECHHS, TNpaBWIa MPeoOpa3oBaHUS CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX ClIaraeMbIX.

CBOMCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

Opnowiensl 1 MHOrousieHbl. CteneHb MHorouseHa. CioKeHue, BbIYUTAHHE,
YMHOXXEHUE MHOTOWICHOB. DOPMYJITbI COKPAIIEHHOTO YMHOXKEHUS: KBAJIpaT CYMMBI
U KBaApat pazHocTh. Popmylia pa3HOCTH KBaJpaToB. PasiioxkeHre MHOTOWICHOB Ha
MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHS, TpaBHiia MPeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHUJIBHOCTb YPaBHEHHU.
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JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEHW JIMHEWHOIO
YpaBHEHUS, pELICHUE JIMHENHBIX ypaBHEHUH. COCTaBIEHHE YPABHEHU 1O YCIOBHUIO
3aiaun. Penenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMsI NMEPEMEHHBIMH U ero rpaduk. Cuctema IBYX
JUHEWHBIX YPAaBHEHHN C ABYyMs MEpPEMEHHbIMU. PelieHue cucrtem ypaBHEHUU
CIIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIMHA

Koopaunara Touku Ha npsMou. UuciaoBele MpOMEXYTKH. PaccTosHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHasg cucreMa koopauHaT, ocu Ox u Oy. Alcuucca M opAMHATA
TOYKHU Ha KOOPJAWHATHOM MockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (hOpMYTIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. ['padux GpyHkuumu.
CpoiictBa (yukuuii. Jluneitnas gyukus, e€ rpadux. I'paduk bynkuuu y = [X|.
['padrueckoe perieHre TMHEWHBIX YPABHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uncna. [lonsitue 00 wuppanyvoHAIBLHOM YHCIIE.
JlecsiTuunble TPUOIMKEHUST UPPALlMOHAIBHBIX unced. CBoMCTBa apupMeTHIECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOpa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb C 1eNbIM MoKazaTeneM U e€ cpoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AJsiredOpanvyecKue BbIPpAKEHUA

KBaapaTHblil TpEXWIEH, pa3I0KEHNE KBAJIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxxeHune, BBIYMTAHWE, YMHOXXCHHE, JICICHHE anreOpandeckux JapoOeit.
ParmonanpHble BEIpaKEHUS U UX MpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA
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KBanpaTtHoe ypaBHeHue, popmyna KOpHEH KBaIpaTHOTO ypaBHEHUs. TeopeMa
Buera. Pemenue ypaBHEHWH, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padmueckas wHTEpHpeTavs YpaBHCHUW C JIBYMS TIEPEMEHHBIMA U CHCTEM
JUHEWHBIX YpaBHEHUM C JBYMS II€peMEHHBIMHU. lIpumepnl pelleHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CIiocoOoM.

YHucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBEHCTBO ¢ OAHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue pynkuuu. OOIACTh ONPEAEIICHUS U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoOsbI 3aanus QyHKIIHIA.

I'padux ¢dynkuuu. Ytenue cBoiicTB PyHkiuu mno e€ rpaduky. IIpumeps
rpagukoB QyHKIHI, OTPAKAOMIMX PEATbHBIE TPOLIECCHI.

OyHKIMY, ONKCHIBAIOIIME TPSIMYI0 UM OOpaTHYH IPOIOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, v = \x, y=|x|. [paduaeckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KIIACC

Yuci1a ¥ BBIYUCTIEHUSA

PannonanpHbie 4yuCIa, UpPpAIMOHANBHBIE YMCIA, KOHEUYHbIE M OECKOHEUHBIC
JeCATUYHbBIC APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, IEUCTBUTEIbHBIC YHCIIA
Kak OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHue  JCHUCTBUTENBHBIX  YHCE, apupMeThyecKue JEUCTBUS ¢
JEeWCTBUTEIbLHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKPYKAIOIIETO MHpA, JJIMTEIBHOCTh TIPOIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxkénHnoe 3HaYeHWE BEIWYMHBI, TOYHOCTh NMpuOmmKkeHus. OKpyTriIeHHe

YHCCII. HpI/IKI/I)IKa M OLICHKA pE3YyJIbTAaTOB BBIYMCJICHU.
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YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHWH, CBOISAIIMXCS K KBaJIpaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemienuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEICHEW pa3I0KEHHEM HAa MHOXKHUTEIIN.

Pemenne ApoOHO-pallMOHANIBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe C JByMsl MEpEMEHHbIMU M ero rpaduk. Pemienue cuctem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpETalHs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEeHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparuunas dynkuus, e€ rpaduk u cBoictBa. [lapaGona, KoopIuHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn dyskmmii: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = |x| , 1 ux
CBONCTBA.

YucnoBsle MOCIE0BATENBHOCTH U IIPOTPECCUU

[loHsiTHE YMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKkyppeHTHOM (popMyoit u hopmysiol n-ro YieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuud. OOpMyIibl #-TO0  UJIeHA
apu(PpMETUIECKON ¥ TeOMETPHUUECKONU MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4YJIEHOB apu(PMETHUYEeCKOM M TeOMETPUYECKOW MpOrpeccHii
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIUAIBHBIN POCT.

CI1oHbIE NPOLIEHTBHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA  NPOI'PAMMBI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMSI MTPOrpaMMbl yueOHOro Kypca «AinreOpa»
XapaKTEPHU3YIOTCH:

1) naTpuoTHYECKOE BOCIIUTAHUE:

IPOSIBIICHHEM MHTEpPECa K MPOILJIOMY U HACTOSIIEMY POCCUMCKON MAaTEMATHKH,
LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM POCCHIICKUX MaTeMaTUKOB U
POCCHIICKOM MAaTeMaTU4YeCKOM HIKOJBI, K MCIOJB30BAHUIO ITUX JOCTHKEHUN B
JIPYrUX HayKax U NPUKIAJHBIX cPepax;

2) rpakJaHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO OOS3aHHOCTEN TpakIaHWHA M peallu3alliu €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKHM IPUMEHEHHEM JIOCTM)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyZl0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpELICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccruOHaTbHOM
JESTEIIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHON TPACKTOPUM 00OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 5CTETUYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY UM  ACTETHYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHH, pacCyXIECHUH, YMEHHUIO BHJIETh

MAaTCMAaTUYCCKHUEC 3aKOHOMEPHOCTHU B UCKYCCTBC,
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5) IIEHHOCTH HAYYHOTO MMO3HAHUSI:

OpUEHTAllMeld B JIEATCIPHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IIPE/ICTABIICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, MPUPOJILI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEATEILHOCTH, JTANoB €& pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHUS ITUBHIN3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH U MaTeMaTHYECKOW KYJIbTYypOH Kak CPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEUIIMMHA HAaBBIKAMHU HCCIIEIOBATEIHCKON
NEeATEILHOCTH;

6) puznueckoe BocnuTaHue, (OPMUPOBAHHE KYJIbTYypbl 3J0pPOBbS U
HYMOITMOHAIILHOTO OJIArOTIONY YN :

TOTOBHOCTBIO TPUMEHSATh MaTEMaTUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o0Opa3a JKM3HU  (30pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABbIKA peieKCHu, MPU3HAHUEM CBOETO ITpaBa
Ha OIMMOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) PKOJIOTUYECKOE BOCTIUTAHUE:

OpHeHTalel Ha MPUMEHEHUE MaTEeMaTHICCKUX 3HAHUHN JJIs PEIIeHUs 33714 B
00JIaCTH COXPAHHOCTU OKPYKAIOUIEH Cpe/ibl, TIIAHUPOBAHUS TTOCTYIKOB M OIEHKH
WX BO3MOXHBIX MMOCJEICTBHI JJII OKPYKAIOIIEel Cpe/ibl, 0COZHAHUEM TII00aTbHOTO
XapakKTepa KOJOTHUUECKHUX MPOOJIEM U MMyTel UX PeIICHUS;

8) aganTarys K U3MEHSIOMUMCS YCIOBUSIM COLIMATTBHON M PUPOIHOMN CPEJIbI:

® TOTOBHOCTHIO K JICHCTBHUSM B YCIIOBHUSIX HEOTIPEACIEHHOCTH, TIOBBIIICHHIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 JeATEIHHOCTh, B
TOM YHUCJIE YMEHHUE YUYUTHCA Y IPYTUX JIIOACH, IPUOOPETaTh B COBMECTHOM
NeATEeILHOCTH HOBBIC 3HAHMS, HABBIKM M KOMITETCHIIUH U3 OIBITA IPYTHX;
® HEOOXOAMMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpOBaTh UIEH, TTOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B
TOM YHUCJIE paHee HEW3BECTHBIX, OCO3HABATH JCPUIIUTHI COOCTBEHHBIX

3HAaHUU U KOMIIETEHTHOCTEW, TIJIAHUPOBATH CBOE PAa3BUTHUE;
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® CIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO  CHUTYallMI0 KaK  BbI30B, TpeOyHOUIMA  KOHTpPMED,
KOPPEKTUPOBATH TPUHUMAEMBbIE PEIICHUS U IEUCTBUS, (HOPMYIUPOBATH U

OLICHHUBATDH PHUCKHU )41 IHoCJICACTBHA, q)OpMI/IpOBaTL OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI
ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble 1OrHYECKUE NENCTBUS:

® BBISBILTH 1 XapaKTEpU30BaTh CYILECTBCHHBIEC IIPU3HAKU
MaTE€MaTUYECKUX OOBEKTOB, MOHITHI, OTHOIIEHUN MEXAY MOHITHIMH,
(bOopMyIMpPOBATH ONPEAEICHUS MTOHATUH, YCTaHABIMBAThH CYIIECTBEHHBIM
NpU3HAK KJIacCU(pUKALMK, OCHOBAaHUS il OOOOIIEHUS U CpaBHEHMUS,
KpUTEPUH MPOBOAUMOr0 aHAIIN3a;

® BOCHpUHUMATh, (OPMYIHpPOBATH U MPEOOPa3OBBIBATH CYXKIACHMUS:
yTBEpIAUTENIbHbIE U OTpULIATEIbHbIE, €IWHUYHbIC, YaCTHbIE U 0OIIueE,
YCIIOBHBIE;

® BBIIBIAITH  MaT€MAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurss B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPIKICHUSX,
npeajiaraTb ~ KpUTEPUM  JUIsl  BBISIBJIIGHUS ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUN;

e JienaTh BBIBOJBI C HCIIOJB30BAHWEM 3aKOHOB JIOTWKH, JIE€IYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTENbCTBA MAaTEMaTHUECKUX YTBEPKIEHUH (IpsIMblEe U
OT  NIPOTUBHOIO),  MNPOBOAUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE
JI0Ka3aTesIbCTBa MaTeMaTUUYECKUX (PaKTOB, BEICTPAUBAaTh apryMEHTAIHUIO,
IPUBOJUTH MPUMEPBl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

® BBIOMpPATH CMOCOO pelieHus: y4yeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIECHUs, BBIOMpaTh HamOoJiee MOAXOASAIIMA C YUYETOM

CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).
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ba3oBeie ncciie0BaTENbCKUE TEHCTBHUS:

® HCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
bopMyIMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MpPOTUBOpeune, Mnpodiaemy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HCKOMOE M JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apIYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHUE;

® [IPOBOJIUTH MO CAMOCTOSITEIbBHO COCTaBJICHHOMY IIJIaHY HECJIOKHbBIN
DKCIIEPUMEHT,  HEOOJIbIIIOE  MCCIEIOBAaHWE IO  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTH4YEeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

® CaMOCTOSITENIHHO (hOPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 10 PE3YyJIbTaTam
MPOBENEHHOTO HAOIIOAEHUS, UCCIEIOBAHNUSA, OLIEHUBATh JOCTOBEPHOCTD
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

® [IPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarnueii:

® BBISBIATh HEIOCTATOYHOCTh W M3OBITOYHOCTH WH(OpMAIUU, TAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH M WHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

e BbIOMpaTh (OpMy NpencTaBlieHUs WHGOPMAMU WU WJUTFOCTPUPOBATH
pemiaemMple 3aJayd CXeMaMH, JuarpaMMamH, WHOM Tpadukoil M ux
KOMOMHAIIUSIMHU;

® OIICHMBATh HAAEKHOCTH MHPOPMAIMHU TIO KPUTEPUAM, MPEATIOKECHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHUKaTHBHBIE YHUBEpCATbHBIC YICOHBIC NCHCTBUS:

e BOCIpUHUMATh W (OPMYJIHUPOBATh CYXKACHHUS B COOTBETCTBHH C
YCIIOBUSIMH U LIEJISIMU OOILIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PCHHUSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS TI0

Xoay pe€uicHus 3aga4yi, KOMMCHTUPOBATD HOJ'Iy‘ICHHBIﬁ PE3yJbTaT,
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e B X0Je OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCYXIaeMOii
TEMBI, MPOOJIEMBI, PEIIAEMON 3a/1a4H, BHICKA3bIBaTh UJIEH, HAIICICHHbIC
HAa [MOUCK PELIEHUs, CONIOCTABIISITH CBOU CYXKJICHUS C CY>KIECHUSMHU IPYTUX
YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh Pa3jINuMe U CXOJCTBO MO3UIUH, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,

® TIPEACTABIATH  pe3yJbTaThl  pELIEHUs  3a/Jadd, HKCIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSTENbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YUETOM 3aJ1a4 IPE3CHTAIIMN U OCOOCHHOCTEN ayIUTOPUH;

® [IOHMMATh M  MCIOJIb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
UHIAMBUIYAJIbHONH pPaOOTHl MPH PELICHUH YYEOHBIX MaTeMaTUYECKUX
3a/ay;

® [IPUHUMATBH LIE€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPTraHU3ALNIO
COBMECTHOI pabOThI, pacnpenensiTe BHIbI paboOT, IOroBapUBATHCH,
00CyX)aTh MPOIIECC U PE3yIbTaT pab0Thl, 00001IaTH MHEHUS HECKOJIBKUX
JIIOJICH;

® y4YacTBOBaTh B TIPYNIOBBIX (Gopmax paboTsl (0OCYykIeHus, OoOMEH
MHEHHUSMH, MO3TOBBbIE€ IUTYPMbl M JIPYTUE), BBINOJHATH CBOIO YacThb
paboThl M KOOPJIMHUPOBATH CBOU JEWUCTBUA C JPYTMMHM YJIEHAMU
KOMaH/1bl, OLICHWBAaTh Kaue€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT IO
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIe el CTBUSA
Camoopranuzanus:

® CaMOCTOSITENIbHO COCTaBJIATh IUIaH, aJlTOPUTM pElIeHUs 3a7auu (WIH €ro
4acTh), BEIOUPATH CIIOCO0 perieHus: ¢ y4ETOM HMEIONTUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATh
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

e (CaMOKOHTpOJIb, SMOLMOHAIBHBIN UHTEIUIEKT:

® BIAJETh CMOCOOAMHU CAMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca |

pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;
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® IMPEIBUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUHU
3a1a4d, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH II0CTABICHHON LIEJIN
Y YCIIOBHSIM, OOBACHATHh IPUYMHBI JOCTHKEHUS WIIA HETOCTUKEHUS LIETH,

HAXOJIUTh OIMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenuss B 7 KJjacce oOy4yalomMiiCs TOJYYUT CIECAYIOIIUE
MIPEIMETHBIC PE3yJIbTATHI:

Yucaa v BBIYMCICHUA

BeImiotHITE, couyeTas yCTHBIC W THCHMEHHBIC TPUEMBI, apu(PMETHUECCKHUE
JIEUCTBUS C PAIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaYeHUs YHCIOBBIX BBIPAKEHHM, MPUMEHSITH Pa3zHOOOpa3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoguTh OT OJHON (OPMBI 3amUCH 4YHCENl K APYyroM (mpeoOpa3oBBIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCIA.

OKpyIJIsSTh Yuca.

BBITIONHITE TPUKUIKY W OIEHKY pe3yibTaTa BBIYHCICHUM, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIpAKCHUH. BBIMOTHATH ACHCTBUSA CO CTENCHSAMH C HATYPaJIbHBIMU
MTOKa3aTeJISIMH.

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PAa3JI0KEHNE Ha MHOXHUTEIIA HATYPaTbHBIX
qyuces.

PemaTtes mpakTHKO-OPUEHTUPOBAHHBIE 3a/a4d, CBSI3aHHBIE C OTHOIICHHUEM

BCIMYMH, MIPONOPHHUOHAJIBbHOCTHEIO BCJIWYMH, IHIPOUCHTAMH, HWHTCPIPCTHUPOBATDH
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pe3yabpTaThl PELICHUs 3a4a4 ¢ Y4ETOM OTPAaHMYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AnredOpandecKkue BbIPAKEHUS

Hcrnonb30BaTh aJire0OpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATD €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuania.

Haxoauts 3HadeHHs] OYKBEHHBIX BBIP@XKEHHM NpU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoimonHATe peoOpa3zoBaHus LEJIOT0 BhIPAXKEHHUSI B MHOIOWIEH ITPUBEICHUEM
MOOOHBIX CJTaraéMbIX, PAaCKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCymecTBIATh Pa30KEHUE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOILIEr0 MHOXKUTES, TPYIIIMPOBKHU CJIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpALIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpazoBaHKsl MHOTOWIECHOB JUIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTEMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpapuyeckue METOIbl MPU PEIICHUH JIMHEHHBIX YPaBHEHUH U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YKCEN, SBISIOMUXCA pPEIICHUEM JUHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPIAUHATHON MIIOCKOCTH TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
NEePEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH MIPUMEPDI PEILICHUS YPaBHEHUS.

Pemats cucTteMsl IByX JIMHEHWHBIX YPABHEHUU C ABYMS IEPEMEHHBIMHU, B TOM

qucie rpaguuecku.
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CocTaBnsTh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pe3yJIbTarT.

DOyHKIUA

N306pakath Ha KOOPJAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBbIE IPOMEKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTrh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIAMHATaM,
CTPOUTH rpaduky TuHEHHBIX QyHKIHA. CTpouTth rpaduk QyHKIHUU y = |X|.

OnuceiBaTh € NOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco® MpencTaBiICHHUs W aHajdu3a HH(opmaluu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB pPeabHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoHily oOydeHuss B 8 kJiacce oOy4aromuiicss TMOJYyYUT CIEAYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30oBaTh HauyajgbHbIE NPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJIEHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHUCIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOU.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAaJIbIX YMCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AsredpanyecKue BbIPpAKEHUSA
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[IpuMeHsATh MOHSTHE CTENEHU C LEJbIM  [OKAa3aTelIeM, BBINOJHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MOKa3aTEJIEM.

BhITIONHATE TOXKIECTBEHHbBIE MTPeoOpa30BaHUs PAIMOHAIBHBIX BhIpAXKEHU Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOUJICHAMH U aJIre0panyecKuMu APoOsSIMU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh nMpeodpa3oBaHus BHIPAKEHUM I pEUICHUs] Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nMHEHBIE, KBaJpaTHbICE YPaBHEHUS W pallMOHAJbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIIINE UCCIIEI0OBAHUS YPABHEHUH U CUCTEM YPAaBHEHUH, B TOM
YHUCJe ¢ MPUMEHEHHEM TIpaUuecKux MpeAcTaBieHHUi (yCTaHaBIUBAaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUN PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexomuTs OT cioBecHON GOPMYIMPOBKU 3alauu K €€ anreOpandeckoit
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3ybTarT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaMIeCKyIO
WJUTIOCTPALUI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumaTe ¥ HKCHONB30BaTh (DYHKIIMOHAJIbHBIE TOHSATUS W S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku d7eMEeHTApHBIX (YHKIIUNA BHIA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCBIBATH CBOHCTBA YNCIOBOH (yHKIHH

o e€ rpaduky.

K xoHiy oOydeHuss B 9 kJiacce oOy4arolmMiics TMOJYyYUT CICAYIOIIUE
MpPEAMETHBIE PE3YIbTATHI:

YucJia 1 BLIYUCJICHUSA
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CpaBHHBATh U YIIOPSA0OYMBATH PAlMOHAIbHBIE U HPPALMOHAIbHBIC YU CIA.

BremonusaTe apudpmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YUCIAMU, COYeTast
YCTHBIE U IHCbMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIICHHS C UPpalUOHAIBHBIMU
YUCIIAMH.

HaxonuTe 3Ha4eHUS CTENEHEN C LENIBIMU IT0KA3ATEISIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrasiTe JACUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY PE3YJIbTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHNs U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJApATHBIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucremsl IBYX JMHEWHBIX YPaBHEHUM C JBYMsI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemare TekcTOBBIE 3aJayd  aareOpandeckuM CIOCOOOM C  MOMOUIbIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

[TpoBOIUTH MPOCTEMILINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPaBHEHU, B TOM
YHUCJe ¢ MPUMEHEHHEM TIpa@uuecKuX MpeAcTaBieHUi (yCTaHaBIUBaTh, UMEET JIU
YPaBHEHUE WJIA CUCTEMA YPABHEHHI PEILICHMS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemars JMHeNMHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
pelIeHre HEPaBEeHCTB Ha YKMCIIOBOM MPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIbIO
CHUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHWE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM MPSIMOi, 3alIMCHIBATh PEIIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEeMaTHYECKU
pacnoyio’keHUe  Ha  KOOPJAMHATHOM  MJIOCKOCTH  TIpa@ukoB  (yHKUUN
BUma: y =kx, y=hkx + b,y =k/x, y=ax2+bx+c,y=x3, y= Vx, y= |x|, B

3aBUCUMOCTH OT 3HaY€HUN KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKLIUM.
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Crpouth U n300pakaTb CXeMaTHYECKH TpaduKH KBaIpaTUYHBIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3HaBaTh KBajpaTHuHyr (DYHKLUHIO MO (popMysie, IPUBOAUTH HMPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCIEI0BATEILHOCTH M IPOrPecCUH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
crioco0ax 3ajjaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJNb30BaHMEM (GOpMyJl N-ro  4ieHa
apu(MeTHYecKo U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIeHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOU
IUIOCKOCTH.

Pemmats 3a7auu, CBSI3aHHBIE C YUMCIIOBBIMU MOCIIEA0BATEIFHOCTSAMU, B TOM YHUCIIE

3aJadnl H3 peaJIBHOﬁ KHN3HHU (C HCIIOJIB30BAHHNCM KaJIbKYJIATOpA, I.[H(l)pOBBIX

TEXHOJIOTUH).
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TemaTnueckoe MIAaHUPOBaAHUE C Y4eTOM pado4eil MPOrpaMMbl BOCIIMTAHMS C

YKa3aHueM KOJIuIeCcTBa 4acoB, OTBOAUMbBbIX HA OCBOCHHE Kﬂ)KI[Oﬁ TEMBI.

LeneBbiM mpuoputeToM Ha ypoBHe OOO sBisieTcsi co3gaHue OJaronpusTHBIX
YCIIOBUM ISl pa3BUTHS COLUAIBHO 3HAYMMBIX OTHOIICHHUH IKOJILHUKOB U, MPEXKIE

BCCT'0, HCHHOCTHBIX OTHOIIICHUM:
- K CEMbE KaK IJIaBHOM OIIOPC B ’)KU3HU YCJIOBCKA U UICTOYHHUKY €TI0 CHACTHA,

- K Tpyady KaK OCHOBHOMY CHOCO6y JOCTHKCHUA KHU3HCHHOI'O 6JIaFOHOJIy‘{HH
YCJIOBCKA, 3aJIory €ro YCIICIIHOI'O HpO(beCCI/IOHaJ'IBHOFO CaMOOIIPpCACIICHUA U

OILYIIEHUs YBEPEHHOCTH B 3aBTPALIHEM JHE;

- k cBoeMy OteuecTBy, CBOeH Majoil u Oosbiioi PonnHe kak MecTy, B KOTOPOM
YEJOBEK BBIPOC W IO3HAN IEPBBIE PAJOCTH M HEyAadyM, KOTOpasl 3aBellaHa €My

MpeaKaMu U KOTOPYIO HY>KHO 00eperarh;

- K IpUpPOJIe KaK KICTOYHUKY XKU3HHU Ha 3eMJie, OCHOBE CaMOI'0 €€ CyIIECTBOBaHUA,

HY)KHanmeﬁCH B 3alIMUTC U IIOCTOSIHHOM BHHUMAHHWH CO CTOPOHBI YCJIOBCKA,

- K MAPY KaK TJIABHOMY TIPHHIIUITY YEJIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KPEITKOU
JIpY>KObI, HaJaXWBaHUS OTHOIIEHUW C KoJUleraMd Mo paboTe B OyaymiemM u

co37aHus OJArOoNPUATHOTO MUKPOKIIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

- K 3HAHUSIM KaK HHTEJUIEKTYaJIbHOMY pecypcy, obOecreduBaroiieMy Oyayliee

YeJI0BeKa, KaK Pe3ysibTaTy KpOMOTIMBOIO, HO YBIEKATEILHOTO Y4eOHOTO TPY/a;

- K KyJIbType KaK JyXOBHOMY OOTaTCTBY 00I11€CTBA M BA)KHOMY YCIIOBUIO OIIYIIICHUS

YEJIOBEKOM IMOJTHOTHI MPOKUBAEMOU )KU3HU, KOTOPOE AT EMY
YTeHHE, My3blKa, HICKYCCTBO, T€aTp, TBOPUYECKOE CAMOBBIPAYKECHHUE;

- K 3A0POBBIO KaK 3aJIOry )IOHFOﬁ U aKTUBHOM >XM3HHU YCJIOBCKA, €ro Xopomero

HaCTPOCHUA U OIITUMUCTHYHOI'O B3I a HA MHP,
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- K OKpPYXKAaIOIIUM JIIOJSM Kak Oe3yClIOBHOH W aOCOJIIOTHOW IIEHHOCTH, Kak
pPaBHOIIPABHBIM COIMAJILHBIM MAapTHEPaM, ¢ KOTOPBIMH HEOOXOUMO BBICTPAaNBATh
T00poXKenaTeIbHbIe U B3aUMOIIOICP KUBAIOIINE OTHOIICHUS, JAIOIINE YEJIOBEKY

pasiocTh OOIIEHUS U TIO3BOJISIONINE U30eTaTh YyBCTBA OJJUHOYECTBA,;

- K camuM cebe Kak XO35f€BaM CBOEH CyabObl, CaMOOIPENEIAIOMIHNMC H

CaMOpPCAIM3YIOMUMCA TUYHOCTAM, OTBCUAIOIINM 34 CBOC COOCTBEHHOE 6y,ZIy1HCC.

TemaTH4yeckoe INJIAHUPOBAHUE C YIETOM paﬁoqeﬁ nporpaMMbl BOCIIMTAHHUA C

YKa3aHueM KOJuIecTBa 94acoB, OTBOAUMbIX HA OCBOCHHUE KaKI0# TeMBbI.

BocnurarensHbIi IMOTCHI M AaJI oOecreunBaeT peain3anuio CICAYIOMUX MEJICBbLIX

npuopuTETOB BocnuTaHus odydaromumxcs HOO:

- OBITH JIOOSIIIIMM, TOCIYIIHBIM U OT3BIBUMBBIM CBHIHOM (JI04€phI0), OpaTom
(cecTpoii), BHYKOM (BHYYKOM); yBa)KaTh CTAPIIUX U 3a00TUTHCS O MJIJIIINX YICHAX
CEMbH; BBIMOJHATh TOCWIBHYIO [JIsi peOEHKa JOMaIlHIO padoTy, MmoMoras

CTapILInM;

- OBITH TPYIOJTFOOUBBIM, CIIETYSI IPUHITUITY «JIEITY — BpEMs, IOTEXEe — Yacy Kak B

y‘{e6HI>IX 3aHATHUAX, TaK 1 B JOMAaIIIHUX ACJIaX, JOBOJUTHb HAYAaTOC ACJIO O KOHIIA,

- 3HaTh U JIIOOUTH CBOIO PojuHy — CBOM pOMHOMN J1I0M, ABOP, YJIUIly, TOPOJ, CEJIO,

CBOIO CTpaHy;

- Oepeub U OXpaHATh MpUpoay (yXaKMBaTh 32 KOMHATHBIMHU PACTECHUSIMU B Kjlacce
WU J0Ma, 3a00TUTHCS O CBOMX JOMAIIHUX MUTOMIIAX W, MO BO3MOXKHOCTHU, O
0€37I0MHBIX )KUBOTHBIX B CBOEM JIBOPE; MOKAPMIIMBATH MITUI] B MOPO3HBIE 3UMBI;, HE

3aCOpATH OBITOBBIM MYCOPOM YJIHUIIBI, Jieca, BOJIOEMBI);

- HPOSBIIATH MI/IPOHIO6I/I€ — HE 3aTcBaThb KOH(l).HI/IKTOB H CTPCMUTLHCA PEIIATh

CIIOpHBIE BOTIPOCHI, HE TIpUOETas K CHIIC;
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- CTPCMUTLHCA Y3HABATH YTO-TO HOBOC, IPOSABIIATH J'IIO603H21TCJ'IBHOCTI), OCHUTD

3HaHMU,
- OBITH BEXKJIMBBIM U OIIPATHBIM, CKPOMHBIM U ITPUBCTIIMBBIM;
- CO6J'IIOI[8,TI> ImpaBuJia JINYHOM TUTUCHBI, pC)KUM OHA, BCCTU 3,H0pOBBIﬁ 06p8,3 KU3HU,

- YMCTH COIICPCIKUBATD, IIPOABJIATE COCTPAAAHUC K ITOIIABIINM B 6C,Z[y; CTPEMUTHCA
YCTaHABJIIMBATh XOPOIIUC OTHOMICHUA C APYTUMU JIFOAbMHA,; YMCTh IIPOIIATH 06I/II[I>I,
3aluIIaTb CJ'Ia6BIX, o MCEpC BO3MOKHOCTH IIOMOIaTb HYKIAOMIUMCS B 3TOM
JOOAM; YBAKUTCIbHO OTHOCHUTBLCA K JIFOIAM WHOM HaHHOHaHBHOﬁ HnIn pGHHFHOBHOﬁ
MNPHUHAIIC)KHOCTH, HHOTI'O UMYIICCTBCHHOI'O ITOJIOKCHUAA, JIFOASM C OT'PaHUYCHHBIMUA

BO3MOKHOCTAMU 300POBbA,

- OBITh YBEPEHHBIM B c€0€, OTKPBITHIM U OOITUTEIBLHBIM, HE CTECHATHCS OBITH B YEM-
TO HEMOXO0XKUM Ha JPYTUX peOsT; yMETh CTaBUTh IEpe]l COOOM 1eNIU U TPOSIBISATH
WHUIIMATUBY, OTCTAaWBaTh CBOE MHEHUE U JCHCTBOBATh CaMOCTOATENIbHO, 0€3

IIoMOIIM CTapIumx.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No | HanmeHoBaHue pa3nenoB U TeEM KonnuectBo yacos DnekTpoHHBIE (ITU(POBHIC)
/11 IPOrpamMMBl Bcero | KoHTtponbHbIC [IpakTueckue 00pa3oBaTeIbHbBIE PECYPCHI
paboTHI paboThI
1 Yucna ¥ BEIYUCIICHUS. 16 1 bubmmoreka [JOK
ParmmonaneHbIe uncia https://m.edsoo.ru/7f415b90
2 AnreOpanyeckue BbIpaKeHHS 44 3 bubmmorexa [JOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHNS 1 HEPABEHCTBA 24 2 bubmoreka [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. 14 1 bubmoreka [JOK
DOyHKIMU https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE 1 00600IICHHE 4 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 8 0
I10 ITPOT'PAMME
8 KIIACC
Ne |  HawmmeHoBaHMe pa3fenoB U TEM KonnuecTBo yacos DeKTpOHHBIC (LIU(PPOBBIC)
/1 MIPOTpaMMBbl Bcero | KouTponbsHbie [IpakTrueckue o0OpasoBareNbHbIE PeCypChl
paboTHI paboTHI
1 | Yucia v BEIYUCIICHUS. 11 1 [[bubmmoreka [JOK
KBagparHbie KOpHU https://m.edsoo.ru/7{417af8]]

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN Anre6pa OOO ot 29.08.2025. UcnonHutens: benosa C.B.
Ctpanuua 24 n3 28. Ctpanuua cosgara: 15.09.2025 14:02

il INIEKTPOHHBIH
=¥ TATAPCTAH



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8

2 | Yucna u BeruncieHus. CTeneHs ¢ 7 1 [[bubmmoreka ITOK
IIeJIBIM ITOKa3aTesieM https://m.edsoo.ru/7f417af8]]
3 | AnreOpandecKkue BhIpaKCHHUS. S 1 [[Bubmmoreka [JOK
KBanpaTHblil TpéxusieH https://m.edsoo.ru/7f417af8]]
4 | AnreOpandeckue BhIpaKCHUS. 14 1 [[Bubmmoreka [JOK
Anrebpandeckast 1poob https://m.edsoo.ru/7f417af8]]
S | YpaBHEHUS U HEPABEHCTBA. 23 1 [[bubmmorexa [JOK
KBagpaTHble ypaBHEHHUSI https://m.edsoo.ru/7{417af8]]
6 | YpaBHEeHUs U HEPABEHCTBA. 11 1 [[bubmuorexa [JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7{417af8]]
7 | YpaBHEHHUS U HEPABEHCTBA. 13 1 [[Bubmmoreka [JOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8]]
8 | ®yHkuuu. OCHOBHBIC MTOHITHUSA 4 [[BubamoTeka LJOK
https://m.edsoo.ru/7f417af8]]
9 | ®yukiuu. Yucnosbie QyHKIIUN 5 [[bubmuoreka [JOK
https://m.edsoo.ru/7f417af8]]
10 | [ToBTOpeHue u 0000IICHUE 9 1 [[BubanoTeka [JOK
https://m.edsoo.ru/7f417af8]]
OBIIEE KOJIMYECTBO HACOBIIO | 102 8 0
ITPO'PAMME
9 KIIACC
No HaumeHnoBanue pa3aenoB u Tem KonnugecTBo yacos DIeKTpOHHBIC (LIU(PPOBBIC)
/T IPOTrpaMMBbl Bcero | KonTpoabHbIe [IpakTuueckue o0OpasoBarenbHbIE PeCypChl
paboTHI paboThI
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Yucna v BBIYUCIICHUS. 9 [[bubmmoreka ITOK
JleficTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08]]
DOyYHKIUU 17 [[Bubmmoreka [JOK
https://m.edso0.ru/71419d08]]
YucnoBbie MOCIEA0BATEIBHOCTH 16 [[Bubmmoreka [JOK
https://m.edso0.ru/7419d08]]
YpaBHEHUs 1 HEPABEHCTBA. 20 [[bubmmorexa [JOK
YpaBHEHUS ¢ OTHON IEPEMEHHOM https://m.edsoo.ru/7f419d08]]
YpaBHEHUS 1 HEPABEHCTBA. 11 [[bubmuorexa [JOK
Hepapenctpa https://m.edso0.ru/7f419d08]]
YpaBHEHNS 1 HEPABEHCTBA. 13 [[Bubmmoreka [JOK
CucTeMbl ypaBHEHUN https://m.edsoo.ru/7f419d08]]
[ToBTOpeHue, o6o0IIEHNE, 16 [[BubamoTeka LJOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/7f419d08]]
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Maremaruka. Anreopa, 7-9 knaccel/ FO. H. Makapsrues, H. I'. Munniok, K.
. Hemikos, C. b. CyBopoBa, Mocksa: [Ipocsemenue, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Meroanueckue pekomeHaanuu. Anredpa 7,8,9 apropos JI.I'.IlerepcoH,
H.X.Aranakos u ap. HenpepbiBHbIN Kypc MaTeMaTuku. M,:buHom.
JlaGopatopus 3HaHUMA.

2. YHuBepcallbHbIi MHOTOYPOBHEBBIN COOpHUK 3a7a4 7-9 kimaccel YacTs 1

Anre6pa M.:ITpocsemienue 2020.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
https://resh.edu.ru/
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CrpaHunua 27 u3 28. CTpaHuua cosaaHa: 15.09.2025 14:02 =¥ TATAPCTAH



Jluct cornacoBanus k gokyMeHTy Ne PN Anrebpa OOO ot 29.08.2025
MHnunaTop cornacoBaHnus: benosa C.B. [lnpektop
CornacoBanue nHngumpoBaHo: 15.09.2025 14:02

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 | BenosaCB. 15.09.2025 - 14:09

[okymeHT cosnaH B anekTpoHHon copme. Ne PN Anrebpa OOO ot 29.08.2025. Ncnonnutens: benosa C.B. N IIEKTPOHHbIA
CrpaHuua 28 us 28. CtpaHuua cosgada: 15.09.2025 14:09 =¥ TATAPCTAH



