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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NIPOJODKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM KU3HU. PazButne y o0ydaronmxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOKIACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MpUPOJEC W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTaliyd B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI M BBIBOHI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay A1 OCHOBHOIO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATebHO-METOANUYECKHUE JINHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS C
IpyrMMH €ro JHHMAMH. B Xone wu3yueHuss ydeOHOro Kypca 0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
CBSI3aHO C PALUMOHAIBHBIMM WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
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MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
MH)OpPMATUKHA, W  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiectse. M3yueHue matepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaAIOUTUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY TMmaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcst 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kmacce
— 102 gaca (3 yaca B Heento).
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COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIE, TIEPEX0d OT OJHON (OpMBI 3amucu
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTejeM: ONpeJeNIeHHue, IMpeoOpa3oBaHUE
BBIPKEHHUI HA OCHOBE ONPENENeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE HA  MHOXKUTEIH
HaTypaJIbHBIX YHUCEII.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIAY BEJIMYMHAMU B BUJIE
bopmybl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEJICHUH, TIPAaBHIIa PACKPBITHSI CKOOOK U TTPUBEJCHUS TTOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € TOMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
cnoco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO CUCTEM

YPaBHEHUM.
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DOyHKIUU

Koopaunara Touku Ha npssMou. UucnoBble TPOMEXYTKU. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. Abcrucca U opAvHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxoB peanabHbIX 3aBucuMocTeil. [lonarue pynkuuu. ['paduk pyHKImm.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpaguk. ['paduk dynkinum y = [x|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa v BIYMCICHUA

KBaapatHbeiii kopeHb U3 uwucia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

Aare0panvyecKue BbIPpAKEHUSA

KBaapatHbIil TpEXUIIEH, pa3IoKEHUE KBAJPATHOIO TPEXWIEHA HA MHOKUATEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOei.
PanonanbHble BhIpaXXKEHUS U UX TPE0oOpa30BaHUE.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemieHune ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmueckas uHTEpHpeTals YpaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMs II€PEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpEACNICHNs U MHOXKECTBO 3HAUCHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB QyHKINIA, OTPAXKAIOIINX PeaTbHbBIE MPOIIECCHI.
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OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucaa v BIYMCICHUSA

PanronanbpHble yMCla, UppallMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMOIA.

CpaBHEHHME JIEWCTBUTENIBHBIX YHCEN, apu(pMETHYECKUe JEHUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIUYNCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMSI NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TnepemeHHoW. KBaapatHele HepaBeHCTBa.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , 1 ux

CBOMCTBA.
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YucioBbIe NM0CJIE10BATEIbHOCTH M MPOrPecCuy

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME I10CIIEI0BATEIBHOCTH
peKyppeHTHO (popMyoit u hopMyJol n-To YieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepusyrTcs:

1) maTpuoTHYecKoe BOCIIMTAHHE:

IIPOSIBIICHUEM HMHTEpeca K IPOUUIOMY M  HACTOALIEMY POCCUHCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOUICHUEM K  JOCTWIKEHHUSIM  POCCUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3alliy ero
opaB, MpPEICTaBICHHMEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIHOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X AEHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTME B PEUICHUM NPAKTHYECKUX 3aaad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHWEM Ba)XXHOCTH MaTEMATHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM IS YCTEIMIHOW MpodeccCruoHaTbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAeKTOPUH 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:
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CIIOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTALlUE B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Haykh Kak cdepbl UeIOBEUYECKOi
NESATEIIbHOCTH, ATAOB €€ Pa3BUTHUS U 3HAYUMOCTU AJI1 PA3BUTHUS LUBUIA3ALMH,
OBJIAZICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHYECKOW KyJIbTYpPOW KakK CpeJICTBOM
NO3HaHUS MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHMPOBAHHE KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
300pOBBS, BEIEHUSA  3A0pPOBOro  oOpa3a KHM3HM  (300pOBOE  IHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTBH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJ1s1 pelIeHus 3a]1a4 B
00JIaCTH COXPAaHHOCTU OKpY KaroLed Cpe/ibl, MIIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOJKHBIX MOCJIEACTBUI IJIs1 OKPYXKAIOIIeH cpefibl, OCO3HAHUEM ITI00AIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U MMyTel UX peleHMs;

8) aganTanusi K M3MEHAOIMMUMCS YCJOBUAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOLIUA KOHTPMEpP, KOPPEKTUPOBATh
OpPUHUMAaeMble pEIICHUsT U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCNEeACTBUS, (POPMHUPOBATH OIBIT.
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METANIPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIHPOBATH
ONpENENeHUs] TMOHSTHUN, YCTAHABIMBATH CYIIECTBEHHBIM  MpPU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3OBBIBATh  CYKJEHUS:
yTBEpJIUTEIbHbIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YacTHBIE W 0OIIHe,
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeaiaraTh KpUTEPUU JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JeNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCTyKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOYCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e pa30upaTh JI0Ka3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUHN (TIPSMbIEC U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JOKa3aTeIbCTBA
MaTeMaTuyeckux (aKkToB, BBICTpaWBaTh AaAPTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;

e BbIOMpaTh cHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

e HCIOJB30BaTh BOMPOCH KaK MCCIIEAOBATEIHCKUH HHCTPYMEHT MO3HAHUSA,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIemMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3ULIMIO, MHEHHE;

e TPOBOAWTH IO CaMOCTOSITEIHHO COCTABICHHOMY IIJIaHY HECTIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0OBAHHUE MO YCTAHOBJICHUIO 0COOCHHOCTEN
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOO0I;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHNS W BBHIBOBI IO PE3YJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHUIA;

e TPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TpPOIlECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.
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Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OpPMALMH, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh WU HMHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOUpaTh GopMy MpeACTaBICHUsS HHMDOPMAIMA U WIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMu, HWHOM Trpadukod U uX
KOMOHMHAIIUSIMU,

OLICHUBATh HAAEKHOCTh MH(GOPMALUU MO KPUTEPUSM, MPEII0KECHHBIM
YUUTENIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU
U 1EeJIIMH OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, /1aBaTh MOSACHEHUS MO XOIYy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
npoOJieMbl, pelaeMoi 3aJ1a4u, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIE HA MIOUCK
pPELIEHHUsI, COIMOCTABISTh CBOU CYXICHUS C CYXACHUSMH JPYTUX
YYaCTHUKOB JHajiora, OOHapy>KMBaTh pa3inuvie U CXOJCTBO IO3WIIHM, B
KOpPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
NpEACTaBIATh  pEe3yJbTaThl  pEIICHHMs  3a7adyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATH JOPMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAIMU U OCOOCHHOCTEHN ay/IUTOPUH;

MMOHMMATh U UCTIOJIB30BaTh NPEUMYIIECTBA KOMaHAHOW U MHIUBHUIYaJIbHOU
paboThI MpHU pelIeHNH YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATH 1€ COBMECTHOM NESITEIBHOCTH, TUIAHUPOBATh OPTaHU3aLIUI0
COBMECTHOM palOoThl, pacmpeaeniarb BHUIbI pabdOT, 10rOBapUBATHCH,
00CyXIaTh IPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TpPyHIoBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSIMUA, MO3TOBBIE IIITYPMbI U APYTHUE), BHITIOJHITH CBOIO YaCTh PabOThHI
U KOOPJIIMHHPOBATh CBOM JIEUCTBUS C JPYTUMH 4YJIE€HAMH KOMaHJbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOSATENILHO COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUs 3aa4du (MU ero
YacTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYPCOB U
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COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBINH HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IpOLIEcca U pe3yiibTaTa
pelIeHuss MaTeMaTUYeCKOH 3a1auH;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPH PELIEHUH 3a0a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTH IIOCTABICHHON LIEIIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHMIKEHHSI WM HEIOCTHXKEHUS LIEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCs TMOJIYYUT CIECAYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BrITIONTHST, coYeTas YCTHBIE M NHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COMEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMMHMCH YUCEN K ApPYroil (mpeoOpa3oBbIBATH
JECATUIHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSIIOYMBATH PAIIMOHAIILHBIC YHCTIA.

OKpyIJITh YnCa.

BBITIONHITE IPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKEHUHN. BBIMOMHATHE JAEHCTBUSA CO CTENECHSIMH C HATYPaIbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh PU3HAKHU AETUMOCTH, PA3JIOKEHIUE HA MHOKUTEIN HATypaTbHBIX
YHCEll.

PemaTte TpakTHKO-OPMEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4d ¢ YY4ETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AsredpanyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuania.
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Haxonuts 3HaueHus OyKBEHHBIX BBIPDQKECHHMH MNpU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHus 1EI0T0 BRIPAXKEHUS B MHOTOYJICH MPUBEJCHUEM
MOI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIEr0 MHOKHUTES, TPYIITUPOBKU CIaraeMblX, IPUMEHEHUS
bopMys1 COKpAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU [OKa3aTeNsIMHU IS
IpeoOpa30BaHusl BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoAa OT UCXOJHOIO YPAaBHEHHsS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckrie METO bl PU PELICHUU JIUHEUHBIX YPABHEHUN U HX
CUCTEM.

[lonOupaTe npuMepbl Map 4YUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHON IJIOCKOCTH IpapUK JIMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JWHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NIOJyYE€HHBIN pe3yJIbTar.

DyHKIUU

N3o0pakath Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3aMKCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTyMEHTa.
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[Tonnmats rpadguueckuii cnocod mpeAcTaBleHUs U aHaiIu3a WH(OpMaluy,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HadaJabHBIE IIPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh mOHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJB3Ys MPHU HEOOXOAMMOCTH KaJIbKYJATOP, BBIITOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpuMeHATP TOHATHE CTENEHW C LENbIM ITOKAa3aTEJIEM, BBINOJIHATD
peoOpa3oBaHus BIPAXKEHU, CONEPIKAIUX CTENEHH C LEIbIM OKA3aTEIIEM.

BhITIONHATE TOXAECTBEHHBIE MPE0OPa30BaHUS PAllUOHATBHBIX BRIPAKEHUN HA
OCHOBE MMPaBUJI ACUCTBUI HaJ MHOTOYIEHAMH U alIreOpandyecKUMu ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM JIs pEIICHUS PA3INYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX [TPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS W PALMOHAIBHBIE YpaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOaNTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHCHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHUM,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHbBIA PE3yJIbTAaT.

[IprMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaMUIeCKyIo
WJUTFOCTPALIIO0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU
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[Tonnmaths W UCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHMSI), ONMPECNIATh 3HAUCHHE (PYHKIIMH O 3HAYCHUIO
apryMeHTa, ONpeIeIIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/x, y=x2, y=x3,y =|x|, y = VX, OIHCBHIBATH CBOACTBA YHCIOBOMN (hyHKINH
o e€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydYaromiuiicsi MOJIYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonssTh apudpMeTuueckre JeMCTBUS C palMOHAIBHBIMU YACIAMU, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIYUCICHHS C HUpPpPAlMOHAIbHBIMU
YHUCIIAMH.

HaxoauTh 3HaYeHUs CTENIEHEN C LEIbIMH IOKA3aTEIIMHA U KOPHEH, BBIYUCIIATh
3HAYECHUS YUCIOBBIX BBIPAKECHUI.

OKpyrasiTe JEHCTBUTENBHBIE YHCIA, BBIIOJHATh HPUKUIKY pPE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHElHbIE U KBapaTHBIE YPABHEHHUS], YPABHEHHUS], CBOISAILINAECS K HUM,
npocTelime ApOOHO-pAllMOHAIBHBIE YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvueckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKUX NpeCTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pelieHue HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMChIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate cHCTeMBl  JMHEHHBIX HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xaTh pEIIeHHE CUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIUChIBATh PEHIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. lloka3piBaTh cxemaTHUECKU

pacnoyiokKeHUe Ha KOOPAUHATHOM TIIOCKOCTH rpadukoB PyHKIUM Buga: y = kx, y =
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kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HAUCHHI
K03 UIIUEHTOB, ONMUCHIBATH CBOWCTBA (DYHKITUH.

CrpouTh U H300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacnio3naBaTth kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOrPECCHU

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUN MPU PA3HBIX
crioco0ax 3aJjaHus.

BBINONHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyN n-ro 4jieHa
apu(PMETUYECKON U T€OMETPUUECKON MPOrPeECCHil, CYMMBI IIEPBBIX N YJIEHOB.

N300paxaTh YIEHbl MOCIEIOBAaTEIbHOCTH TOYKaMU Ha KOOpPJIMHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJISATOPA, HU(POBBIX

TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aeyioB U TeM Konrpouabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmMsbI padoTbI padoThbI
pecypcbl
Yucna n
BBIYMCIICHHS. ’5 1 bubnnoreka IIOK
PannonanbHbie https://m.edsoo.ru/7f415b90
yucia
) AnreOpaundeckue 7 1 bubnmnoreka HOK
BBIPAXKEHUA https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bu6mmoteka [IOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
Koopannatse! u
4 rpaduK 24 1 bubnnoreka IIOK
P ’ https://m.edso0.ru/7f415b90
OyHKIUU
5 [ToBTOpEHME U 6 | bubmuoreka [JOK
00001IeH1e https://m.edsoo0.ru/7f415b90
OBIIEE
KOJIMYECTBO
102
YACOBIIO 0 . 0
[TPOIT'PAMME
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8 KVIACC

Ctpanuua 17 u3 20. CtpaHuua cosgaHa: 02.11.2023 11:55

KoumnuectBo yacos JJIeKTPOHHbIE
Ne ' HaummeHoBaHue
Ilpakrtuyec  (MGpoBbIE)
n/  pa3iesioB U TeM KoHTpoJibH
Bceero KHne oOpa3oBaTe/ibHbIE
n NMpOrpamMmbl bie padoThl
padoThI pecypcsl
bu6mmoreka [IOK
Ywnciia ¥ BEIYUCICHUS.
1 15 https://m.edsoo.ru/7f41
KBanparupeie kopHU
7af8
Uucna 1 BEIYUCIICHHUS. bubmuorexa [JOK
2 CreneHs ¢ 1eIbIM 7 https://m.edsoo.ru/7f41
oKa3areJjieM 7af8
AnreOpaunyeckue
bubmuorexa [JOK
BBIPKEHUSI.
3 KBanoaTHi 5 1 https://m.edsoo.ru/7f41
P Taf$
TpEXWICH
AnreOpaundeckue
bubmuorexa [JOK
BBIPKEHUSI.
4 15 1 https://m.edsoo.ru/7f41
Anrebpanyeckas
7af8
IpoOb
YpaBHeHus u
bubmuorexa [JOK
HEPaBEHCTBA.
5 KBaTbATHELE 15 1 https://m.edsoo.ru/7f41
P 7af8
ypaBHEHUs
VYpaBHeHus u bubnnoreka [JOK
6 HEPaBEHCTBA. 13 https://m.edsoo.ru/7f41
Cucremsbl ypaBHEHUH 7af8
VYpaBHeHMs U bubnnorexka [JOK
7 HEpPABEHCTBA. 12 1 https://m.edsoo.ru/7f41
Hepasencrtpa 7af8
Oynkuuu. OCHOBHBIE bubmorexa HOK
8 5 https://m.edsoo.ru/7f41
IIOHSTHS
7af8
OyHK1MU. Ynuciossie bubmmorexa LIOK
9 - 9 https://m.edsoo.ru/7f41
YHKI 7af8
bu6mmorexa [IOK
IToBTOpEeHue
10 6 1 https://m.edsoo.ru/7f41
00001IeHHEe
7af8
OO011ee KOJIMUECTBO YacOB
B 102 5 0
IO MPOTpaMme
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9 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHnoBanme
(undposbie)
n/ pa3eyioB U TeM Bcer  Konrpoabubl  IIpakTnyeckn
oOpa3oBaTe/ibHbIE
1| NporpaMmMbl 0 e padoThl e padoThl
pecypcsbl
Yucna u
bu6nuoreka [IOK
BBIYUCIICHHUS.
1 . 9 https://m.edsoo.ru/7f419d
JlelicTBUTEbHBIC 08
qucia o
YpaBHeHus u
bubnnoreka IIOK
HEPaBEHCTBA.
2 14 1 https://m.edsoo.ru/7f419d
VYpaBHeHus € 08
OJIHOM IIEPEMEHHOU o
YpaBHeHus u
bubnnoreka IIOK
HEPaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d
Cucremsl 08
YpaBHEHUU -
VYpaBHeHus u bubmuorexa [HOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencraa 08
bubmmoteka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d
08
YucoBsie bu6nuoreka [IOK
6 IOCJIEOBATEIILHOC 15 1 https://m.edsoo.ru/7f419d
™ 08
IToBTOpEHME,
bubmmoteka [IOK
00o01Ienue,
7 18 1 https://m.edsoo.ru/7f419d
cUCTEeMaTH3aIus 08
3HAHUU -
OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA

- Anrebpa, 7 xmacc/ MakapeiueB FO.H., Munmiok H.I'., HemkoB K.U. u napyrue,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenuey.
-Anrebpa, 8 wmacc/ Maxkapeiues FO.H., Munmiok H.I'., HemkoB K.M. u npyrue,
AKITMOHEpHOE 00111ecTBO «M3naTenbeTBO «IIpocBemeHue»
- Anrebpa, 9 kmacc/ MaxkaperueB FO.H., Munmiok H.I'., Hemxo K.M. u npyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemiennes.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Anrebpa. MeTonuueckue pekoMeHaauu. 7 kiacc : yue0. mocobue s 001ieo0pa3oBar.
opranuzauumii / H. I'. Munmiok, 1. C. HlnsikoBa. — M. : [IpocBenienue
Anrebpa. MeTtonuueckue pekoMeHaauu. 8 kiacc : yued. mocobue s 001ieo0Opa3oBar.
opranuzanumii / H. I'. Munmtoxk, U. C. lnsikoBa. — M. : [Ipocsenienue
Anrebpa. MeTtoauyeckue pekoMeHaamu. 9 kiace : yued. mocodue asis 0011eoopa3opar.
opranuzammii / H. I'. Munmiok, 1. C. lnsikoBa. — M. : [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas a51eKTpoHHas MIKOJIA

bubnmmorexa LIOK
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JIuct cormacoBanus k moxkymeHnty Ne 4 ot 26.10.2023
Wuunmatop cornacoanus: Axatos P.P. [lupexrop
CornacoBanne nauuuposano: 02.11.2023 11:57

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Axaros P.P. 02.11.2023 - 11:58
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