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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydeHue  anrebpe  mpeanosiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYTUMHU €ro JuHusMU. B Xxome wu3ydeHus yd4eOHOro Kypca o0Oydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



IPEICTABICHUN O IECTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. 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
peanbHOrO Mupa. B 3anaun oOyuenus anreOpe BXOJIAT TakKe JalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MaTeEMaTUYECKOMY 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
obmectBe. M3yueHnue maTepuaa crnocoOCTBYET pa3BUTHIO y 00YJArOITUXCSl yMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 Kjiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heento), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMKU YuciaMu. Permenne 3aga4 M3 pealbHOM MPAKTUKW HA 4YacTH, Ha
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEAIbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXJCCTBEHHO pAaBHBIE BBIPAXEHUS, TpaBUiia MpeoOpa3oBaHUS CyMM H
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CyMMBbI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3agauu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHECHUW C JByMs IIEpEMEHHbIMHU. PelleHue cucteM ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YUnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opauHarTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpaguk. ['paduk dynkiuum y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BHIPaKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaXeHUSIAJIredpandyeckue BbIPaKeHHUs

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpanueckod apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€pEMEHHBIMHU. [IpuMephl peleHus CucTem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
Crioco6sl 3aanust GyHKITHIA.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKININA, OTpaKaAIOIIKUX peaTbHbIE MPOIECCHI.



@OYHKIUM, ONKMCHIBAIOIIME IPAMYI0 M OOpAaTHYIO IIPONOPLHOHAILHBIE
3aBUCUMOCTH, UX rpaduku. Pyuximn ¥ = x2, v = x3, v = vx, y=/x/.

['paduueckoe perieHre ypaBHEHUN U CUCTEM YPAaBHEHHM.
9 KJIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie yncna, MppalMOHAIBHBIE YHCIIA, KOHEYHBIE U OCCKOHEUHBIC
JeCATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IPSAMOM.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

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

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKHUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHune TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEHHOe, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemienHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUHA

KBanpatuunas Qyskuus, €€ rpapuk u cpoiictBa. IlapaOGosa, KoopanHaThI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

Ipapuku Gynxkmit: v = KX, y =kx + b, vy = k/Xx, y =x3, y =X, ¥ =

x| , u ux cBoiicraa.



Yucnosele  MOCHEAOBATEILHOCTUYUHMCIAOBBIE  MOCTIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHbIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY 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 rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 0OCYXIEHUIO 3THUECKUX MPOOIEM, CBI3aHHBIX
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 HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX 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 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYUMOCTU JUISl Pa3BUTUS LUMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONOJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekcuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
MX BO3MOXKHBIX MOCIIEICTBUH IS OKPYXKAOIIEH CpeJibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3zoBble JJornueckue J1elicTBUA:

e BBISBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKM MAaTEMaTHUUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATHH, YCTAHABIMBATh CYUIECTBEHHBIM  MPU3HAK
KJaccu(ukanyy, OCHOBaHUS JUIsi OOOOLIEHUST M CpPABHEHMS, KpUTEPUU
IIPOBOAMMOTO aHAJIN3A;

e BOCHPUHUMATh, (GOPMYJIUPOBATH M  MNPEOOPA3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE U oOIIue,
YCJIOBHBIE;



BBIABJIATDH MAaTCMaTHIYCCKHUC 3dKOHOMCPHOCTH, B3aMMOCBA3HU u
IIPpOTUBOPCYHUSA B q)aKTaX, JaHHBIX, Ha6JIIOI[€HI/I$IX U  YTBCPIKIACHUAX,
npeiaratb KpUTCpuun 1JIs1 BIABJICHUSA SaKOHOMepHOCTeﬁ u HpOTHBOpG‘IHﬁ;

JieJaTh BBIBOABLI C WCIOJIb30BAHWEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

paz0OupaTh J10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE OKa3aTelIbCTBa
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;

BBIOMpATh C€Ioco0 pernieHus ydyeOHOW 3agaud (CpaBHUBATh HECKOJBKO
BapUaHTOB peEUIeHMs, BBIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCITIOJIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOpPEUUE, MpodiIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJHUTH [0 CaMOCTOSTEIBHO COCTABIICHHOMY ILJIAaHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIICAOBAHKE IO YCTAHOBIICHUIO 0COOCHHOCTCH
MaTeMaTHYECKOr0 0OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTrHO3UPOBATE BO3MOXKHOC PA3BHUTHUC IIPOHCCCA, a TAKIKC BbIABUI'ATH
MMPCAIOJIOXKECHHA O €0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh HEOCTATOYHOCTh M U30BITOYHOCTh HWH(MOpPMAILIMM, JTaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BBIOMpaTh (opMy TpeAcTaBiIeHUS HWHPOpMAIIMM U WLIIOCTPUPOBATH
perraemMbie 3ala4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh HMH(OPMALMU O KPUTEPUSM, HPEIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIIOBUSIMU
Y LIETISIMU OOILIEHU S, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U IUCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B XO0J€ O6CY)KI[€HI/ISI 3a/1aBaTb BOIIPOCHI 110 CYIICCTBY 06CY)KII&€MOI>1 TCMBI,
HpO6JIeMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBATh UACH, HALICIICHHBIC HA ITIOUCK
pPCIICHUA, COIIOCTABJIATL CBOM CYXIACHUA C CYXICHUAMH JPYIrux
Y4aCTHHKOB JHAJIOTa, O6Hapy}KI/IBaTB pas3iinauc u CXO0ACTBO HO3HHPII>1, B
KOppGKTHOﬁ (bOpMG (bOpMYJIPIpOBaTB Ppa3HorIacusA, CBOM BO3PAKCHHA,

NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  JKCIEPUMEHTAa,
MCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh OPMAT BHICTYIIICHHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

IIOHUMATh U UCIIO0JIb30BaTh IPEUMYILIECTBA KOMAaHIHOU U UHAUBUYAJIBHON
paboThI MpU PEIICHNUH YUYEOHBIX MaTEMATUYECKUX 3a]1ay;

MPUHUMATH 1€ COBMECTHOM NESITEIBLHOCTH, TUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapyBaThCA,
00CyXIaTh IPOIIECC U Pe3yIbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOACH;

y4yacTBOBaTh B TpyNmnoBbIX (opmax paboTsl (0OCyXaeHus, OoOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIUHHUPOBATH CBOM JEUCTBUSL C JPYTMMH 4YJIE€HAMHU KOMAaHJbI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTABJIAThH IUIaH, AJITOPUTM PELIECHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJICTh CIIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yIbTara
pellIeHns] MaTeMaTHYECKOH 3a1a4u;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTB ITPU PEILICHUH 3a1a4H,
BHOCHTb KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA JICSITEILHOCTH MTOCTABJICHHOW LIENU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHXKCHUS WM HETOCTHUXKEHUS 1ETH,
HAXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUSA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMETHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
criocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0fHOM (OPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO ACCATUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUM, OIIEHKY 3HAaYCHUM
YUCJIOBBIX BBIPKCHHUU. BBIMOJHATE AEHCTBHUS CO CTEMNEHSMH C HATypaJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JIOKEHNE Ha MHOKUATEIIN HATYpPalbHbIX
quces.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHbICE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ay ¢ Yy4ETOM OTPAaHMYECHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSITH €€
B MIPOIECCE OCBOCHUS YyUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIPAKCHUN MNPU 3aJaHHBIX 3HAUYCHHSIX
MEPEMEHHBIX.

BrImonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBIMOMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyIlIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIHU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
(bopMyI COKpAIIEHHOTO YMHOKEHHUS.

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ady
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaIbHOW MPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU LIS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewmaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsTs, ABIseTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPH PEIIEHUN JIMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW MIIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUSA C ABYMSI
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUM C ByMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBnaTe W pemaTe JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPAaBHEHMU MO YCIOBHIO 3aa4l, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300pakaTh Ha KOOPAUMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHaliW3a WHOOpMaIuHy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeWCTBUTEIIbHbBIE
YHYCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[TpumensaTh moHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIONB3YysS MPH HEOOXOAUMOCTH KaJbKYJSTOP, BBIMOJHATH



npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HWCIONB3YS
CBOMCTBA KOPHEU.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpyuMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BhINONHATE TOXAECTBEHHBIE MPE0OpPa30BaHUs PAllUOHATBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMU U alre0pandyecKUMu ApoOsIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMeHsaTh peoOpa30BaHMs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT cioBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCcKyIO
WJUTFOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPENEsITh 3HAUCHHE (QYHKIUH IO 3HAYCHUIO
aprymMeHTa, OrpeAeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:

vy =k/x, vy =x2, v =x3,y = |x|, y = VX, ODIUCHIBATH CBONCTBA
UMCJIOBOM QYHKIIMU IIO €€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonssaTs apudpmMeTruueckue JeMCTBUS C palliOHAIBHBIMU YHCIIAMU, COYETast
YCTHBIE U MHUCbMEHHbIE MPUEMBI, BBINOIHATh BBIYUCICHUS C UPPALMOHAIBHBIMU
YUCIIAMH.



HaxoauTe 3Hau€HUs CTENEHEN ¢ LENBIMU ITOKA3ATEISIMU U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JEHUCTBUTENBHBIE YHCIIA, BBIIOJHATh NPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemrats nuHENHbBIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILINECS K HUM,
pocTeNIne APOOHO-PALUOHAIIBHBIE YPABHEHHS.

Pemare cucreMbl AByX JIMHEHHBIX YPaBHEHHU C JBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aJauM  aJreOpanvyeckuM CHocoOOM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMs, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHE CHCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. lloka3piBaTh cxemMaTHUeCKU

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: y = kx, y =
kx + b,y =k/ix,y=ax2 + bx + ¢, y =x3, ¥ = VX, Y = |X|, B 3aBucuMoctu ot
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTH MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCTEA0BATEIBLHOCTH H IPOTPeCCH U

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

BbINONMHATE  BBIUMCIACHHUS C UCHOJIB30BaHUEM (OpPMYyNIT n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOI MPOTrpecCcHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh YIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

Yucna u BeluncieHud. PaumoHanbHbIe
quciaa

YpaBHEHHUsI U HEPABEHCTBA

Anrebpanyeckue BbIpaXKEHUS

Koopaunats! u rpadpuku. @yHkuuu

[ToBTOpenue n o6o01IEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoanuecTBo 4acoB

KoHTpoJbHBI IIpakTH4eckn
Bcero

e padoThbl e padoThlI
24 1
19 1
29 2
24 2
6 1
102 7 0

JIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415b9
0

bubmuorexa [JOK
https://m.edsoo.ru/7f415b9
0

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b9
0

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b9
0

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b9
0



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

8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA

Uucna u Beraucienns. CTEIeHs ¢ O CJIIbIM
IIOKa3aTcjiIeM

Yucna 1 BRIYUCICHUS. KBaI[paTHLIC KOPpHHU

Anrebpanueckue BhIpaXKeHHU .
Anrebpanueckast 1poOb

VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie
YpaBHEHUSA

Anrebpanyeckue BbIpaKEHHUS.
KBagpartsslii TpéxuneH

VYpaBHeHust U HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

(DYHKI_II/II/I. OCHOBHbBIC TTOHSATHS

KoanuecTBo 4acoB

Bcero

14

15

15

15

13

KonTpoabHbl
e padoThl

[MpakTnyeckn
e padoThl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8



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

bubmuorexa [JOK

9 Oyuknun. Ynucnoseie PyHKIMHA 9 https://m.edsoo.ru/7f417af
8
bubmuorexa [JOK

10 [ToBTOpEeHME M 0000IIEHNE 6 1 https://m.edsoo.ru/7f417af
8

OBIIEE KOJIMYECTBO YACOB I10

6 0
I[TPOTPAMME 102


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

9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Yucna v BeluuciieHus. J{eCTBUTENbHBIE
yucia

DyHKIMHU

YpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHHUS C
OJIHOI TTepeMEeHHON

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
yYpaBHEHUU

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

YwucaoBeIe IMOCISIOBATEILHOCTH

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoanuecTBo 4acoB

Bcero

17

16

14

14

16

15

10

102

KoHTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8

bubnuorexa [IOK
https://m.edsoo.ru/7f419d0
8

bubmnoreka IIOK
https://m.edsoo.ru/7f419d0
8

bubmnoreka IIOK
https://m.edsoo.ru/7f419d0
8

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d0
8

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d0
8

but6mmorexa [IOK
https://m.edsoo.ru/7f419d0
8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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