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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
IPOAOHKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJM MATEMATHYECKOTO MOJEIUPOBAHUS B HAYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS afanTallid B COBPEMEHHOM ITU()POBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaeHUsI. OCBOCHHUE Kypca anreOpbl 00eCeYnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCyXIeHUs, 0000IIeHNEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anreOpe  mpeanosiaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay Nt OCHOBHOTO OOIIETo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOAUYECKUE JTUHUU:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX CcoaepkaTelbHO-METOIMYSCKIX
JUHUHN pa3BUBACTCS HA MPOTSHKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOICHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOIUTCS JIOTUYECKU PACCYKIIaTh, MCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO O0YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMaTtudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne nuHMH «YWclia W BBIYUCICHUS» CIYKUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCA AITOPUTMAaMHU, a
TaK)Xe MPHUOOPETCHHUIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOM
KW3HU. Pa3BuTHE MOHATHSA O YUCJIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue qByX alnreOpanyeckux JUHUN — « ANreOpandecKue BhIPaKEHUS
U «YpaBHEHUS] U HEPABEHCTBa» CMOCOOCTBYET (DOPMUPOBAHUIO Y OOyHArOITUXCS
MaTEeMaTUYEeCKOro amnmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJady MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpa3zoBaHusi y4eOHBII MaTepHal TPYNIUPYETCS BOKPYT pallOHaIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKU KakK s3blKa JUJIs
MOCTPOEHUSI MAaTeMAaTHYECKUX MOJIelei, ONUCAaHUs TPOLECCOB U  SIBICHUI
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe NallbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIUMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHUE HABBIKAMHU JCIYKTUBHBIX  PacCyXICHHUH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKLIMSIX KaK BaKHEWIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHUI B TPUPOAE U
obmiectse. M3yueHue matepuasna cnocoOCTBYET Pa3BUTHIO Y 00YUaIOUINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENBHBIE CPEICTBA SI3bIKA MATEMaTUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kiaccax u3ydaeTcsi Y4YeOHBIH Kypc
«Anrebpa», KOTOPbIH BKIIIOYAET CIEAYIOLIUME OCHOBHBIE pa3feiibl COACpPKAHUS:
«Uucna © BBIUKCICHUSN», «ANTEOpanyecKue BBIPAKEHUSN», «YPaBHCHUS W
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B Heento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JIECSITHYHBIC, TIEPEXO] OT OJHOU (OPMBI 3alHUCH
npobeit k gpyroi. IloHATHe palMOHANBHOTO YHCIA, 3alucCh, CpaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3amad u3 pealbHOW NMPAKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypalibHBIM I[IOKa3aTeleM: oOIpelesieHue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIIKX uncen. [IpoieHTsl, 3anuch
IPOLIEHTOB B BHJIe ApoOU W ApoOU B BHJIE MPOIEHTOB. TpHU OCHOBHBIEC 33/7a4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JACIMMOCTH, PA3JIOKEHHE HA  MHOYKHTEIN
HaTypaJIbHBIX YHCE.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae TmpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOMU. JloImyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO pAaBHBIE BBIPAXKEHMs, MpaBWIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CloKeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaApaTOB. Pa3iioxkeHrne MHOTO4JIEHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuUia MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OIJHOM NEPEMEHHOW, YHWCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHU 10 YCIIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMsS IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YpaBHEHUW C JBYMs IIEpeMEHHbIMU. PemieHue cucreM ypaBHEHHMU
Croco0OM MOACTaHOBKU. [IpuMephI pelieHnst TEKCTOBBIX 33/1a4 C IOMOIIbIO CUCTEM
YPaBHECHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHara
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcuMOocTei. [Tonstue ¢pynkuuu. I'paduk QyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHWHBIX YpaBHEHUH.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUS UppalMOHAIbHBIX yucen. CBoiicTBa apu(phMETHUECKHX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AnreOpanyeckre BhIpaXeHUSIAJIreOpandeckne BbIpaKeHu sl

KBagpaTHbIil TPEXWIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEH.

Anrebpandeckast J1podob. OCHOBHOE CBOMCTBO anreOpanyueckoil apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJICHUE aireOpandyeckux ApoOei.
PannonanbHble BBIpaXXEHHUS U UX TpeoOpa3oBaHue.

VYpaBHEHUsI U HEPaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysa KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEMHBIM U KBaJIpPaTHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

['padrueckas uaTEpHpeTanvs ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpAaBHEHHWW C JBYMsS NEpeMEHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

OyHKIMnPYyHKUUH

[Tonsitue pynkuuu. OOIacTh ONpeAesieHNs U MHOKECTBO 3HAUEHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padpux ¢ynkumuu. Urenuwe cBoilcTB ¢yHkuMH 1no €€ rpaduxy. IIpumepsr
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0 © OOpaTHYI MPONMOPIUOHATHHBIC
3aBHCHMOCTH, HX rpadukn. OyHkumn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucaa v BIYMCICHUSA

PannonanpHbie 4ymMcia, UppallMOHAIbHBIC YKCIIA, KOHEUHbIE U OECKOHEUHbIE
JECATUYHBIE APpoOH. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, JCUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHUE JIEWCTBUTENBHBIX 4HCEN, apu@MEeTHUYeCKue JeHUCTBUS C
JEWCTBUTEIbLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXalOIIEro MHpa, IJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHHe. Pemenne ypaBHEHUN, CBOISIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl peuienuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemienue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PenieHune TEKCTOBBIX 3ajady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem JIByxX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Jpyroe — BTOpoi cTeneHu. [ 'paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne IMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
I'padrueckas wHTEpHperanys HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHaTHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn byrxrmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |X|, u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIEN0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas nporpeccuu. Popmynsl N-ro uieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON W TEeOMETPUYECKOW MpOorpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [POI'PAMMDBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHWEM K  JOCTH)KCHMSM  POCCHUICKHX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3ali ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)IaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE B pELICHUU [PAKTHUYECKUX 3a]a4
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU MJIsl yCHEIIHOM NpodeccrHoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS LMBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOH KaK CpPEeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEIOBATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIATONOIYy YU

TOTOBHOCTBIO MPUMEHATH MATEMaTUYECKUE 3HAHUSA B HMHTEPECAX CBOErO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, peEryispHas (usnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HAaBbIKA pe(IEKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOIO K€ IpaBa Jpyroro 4eaoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM I pelleHus 3a1a4 B
00J1aCTH COXPaHHOCTH OKPY)KAroIleW Cpejibl, IUIAHUPOBAHUS NOCTYIKOB U OLICHKH
UX BO3MOKHBIX MOCIEACTBHUM AJISi OKPYXKAIOLIEH Cpe/ibl, OCO3HAHHEM TJI00aTbHOTO
XapakKTepa 3KOJOTUYECKUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBbHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpEeTaTb B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUWA, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCHPUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEIIeHUs] U ACUCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATH PUCKU H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATHN, OTHONIEHUH MEXKIY IOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ TOHSATHUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTE W  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTtuBopeurss B (aKkTax, MAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEH 1 TIPOTHUBOP CUHIA;
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0OKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KIECHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIIHFHO HECIOXKHBIE O0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh aPryMEHTAIUIO, MPUBOAUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEIICHMS, BBIOMpPAaTh HaubOoJee NOAXOMAUUNA C YUYETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, NPOoOIeEmMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOe, (QOpMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI 110 pe3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEJOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTb W HU30OBITOYHOCTh HH(OpMAINM, ITaHHbIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKU M WILTIOCTPUPOBATH
pelaemMbie 3aJladyd  CXeMaMH, JuarpaMMaMH, WHOM Tpapukod u HuxX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTI) CYXKICHUA B COOTBCTCTBUHU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, 'PAaMOTHO BbIpa’KaTb CBOXO TOUYKY 3PCHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOIy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3ajjauu, BLICKA3bIBATh MICH, HAIICJICHHbBIE HA MMOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYyTUX
YYaCTHHKOB JUayora, OOHapyKMBaTh Pa3IMuM€ U CXOJCTBO IO3HIIHMA, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYIIICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI PU PEIICHUN YUeOHBIX MaTEMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacHpelensTb BHAbI padOT, JOroBapUBATHCA,
o0CyX)IaTh MPOLIECC U Pe3yJIbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPYyNIOBbIX (opmax paboTsl (0OCyxaeHHs, 0OMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODJIWHHPOBATh CBOM [JEWUCTBUS C JPYTMMHU YJIE€HAMH KOMAaHHbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOMpATH CIOCOO PEIICHUSI C YYETOM HMEIOIIUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPH PEIICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATa JIESITEIbHOCTH TOCTABJICHHOM LIEJIN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LIEIH,
HAXOJIUTh OIMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BhITIONTHSTH, cOYeTass YCTHbIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUCCKHE
JENUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIIOBBIX BBIPAKEHU, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BHIYUCIICHHS 3HAYCHHUUN JPOOHBIX BBIPAXKEHUM, COIEpPKALIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHOM (HOPMBI 3aIUCH YHUCEN K APYroil (mpeoOpa3oBhIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BBITIOTHITS TIPUKUIKY U OIEHKY pe3yibTaTa BEIYUCICHUN, OIEHKY 3HAYCHHMA
YHUCJIOBBIX BbIpaKCHHUI. BBIMOIHATH JAEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh pU3HAKU ASTUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPaIbHBIX
qHCel.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4d, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOMOPIUOHAIBHOCTBIO BEJIWYUH, MPOIEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbTaThl PEIIeHUs 3aJlad ¢ YYETOM OTPaHUYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHUsT OyKBEHHBIX BBIPAKCHHHM TIPU 3alaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BeimonusaTe mpeoOpa3zoBaHus 1EJIOTO BRIPAXKEHUS B MHOTOUJICH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBITIONHATS yMHOKEHHME OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, TPUMEHSITh (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh pa3jioKEHUE MHOTOWICHOB HAa MHOXKHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOITEr0 MHOXKHUTEJS, TPYIIITUPOBKU CIAraeMbIX, TPUMEHEHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHHS PA3IHMYHbBIX 3a7a4
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaJbHBIMU MOKa3aTeIsIMU JJIs
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemlare yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepATs, sABisieTCs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METOABI IPU PELICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIIOMIMXCA PEIICHHEM JHHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON INIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IIPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

PemaTp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO YCIOBHIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTAT.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOW MPSIMOI TOUKHU, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, HHTEPBAJbl, 3aAIMCHIBATh YACIOBBIE IIPOMEXKYTKH Ha
aJreOpanvecKkoM s3bIKE.

OTrMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH ITO 33JaHHBIM KOOPAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOUMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduueckuid cnoco® TpeACTaBiICHUS W aHaIW3a WH(OpMaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATHh UH(POPMALIHIO U3 TPAPUKOB PEATILHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadyaJIbHbIE NPEICTABICHHUS O MHOXKECTBE JIEHCTBUTENIBHBIX
YHCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCIICHUHN, U300paXKaTh 1eHCTBUTEIbHbIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJIBb3Ys MPH HEOOXOIUMOCTHU KaJbKYJATOP, BBIMNOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEp)KAIIMX KBaJpaTHbIE KOPHHU, HCHOJIb3Ys
CBOWCTBA KOPHEU.



Hcnonp30BaTh 3amucu OOJBIIAX M MAJbIX YHCET C IMOMOIIBIO JACCATUYHBIX
npo0eit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINOMHATH TOXKIECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUM HA
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHHUM JIs pEelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiats NuHENHBIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM M CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKuX MpeJCcTaBICHU (yCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIIU UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cloBecHON (GOPMYIHPOBKH 3a7auv K €€ anredpandeckoit
MOJEIN C TIOMONIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHsTh CBOMCTBA YUCITOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH, PEIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTEOCTPALIMIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W UCMOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OO003HAUCHMS), OMpEAC/sITh 3HaueHHE (PYHKIUU TO 3HAYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OIiCBIBaTH CBOHCTBA YHCIOBON (hyHKIUH
o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuate apudmeTndeckue 1eUCTBUS C palluOHAILHBIMUA YUCIIaMU, COUeTast
YCTHBIE W MHUCHMEHHBIC MPUEMBI, BBINOIHATh BBIYMCICHUS C UpPpallMOHATbLHBIMU
YUCIIAMH.

Haxoauts 3HaueHUs CTENEHEN C LEJIBIMU [TOKA3aTEIIMU U KOPHEHN, BBIYUCIIATD
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.



OKpyrasiTe JEHCTBUTENBHBIE YKCIA, BBINOIHATh MPUKHUIKY pe3yibTaTa
BBIYMCJIEHNN, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUM C JBYMS NEPEMEHHBIMH H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpauvyeckuM CHocoOOM ¢ IOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI JIBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MpoOCTENIINE UCCIAEAOBAaHUS YPABHEHUM U CUCTEM ypaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpapUuecKuX MpeACTaBlIeHUl (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pelIeHrne HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBl  JTMHEHHBIX  HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOLIME KBAJPaTHOE HEPABEHCTBO, H300pakaTb pPEIICHHWE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMU U3y4eHHBIX BHUJO0B. llokas3piBaTh cxemMaTHUECKU

PacIoyio’KEHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIwMA Buaa: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paxaTb CXEMaTHYECKH TpaUKH KBaJAPATUUHBIX (DYHKIIUH,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacno3naBaTh kBajpaTuyHyro (QyHKIMIO 10 (HOopMyJie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(MeTHUECKYIO0 U T€OMETPUUECKYIO TPOTPECCUU MPHU PA3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCIACHHUS C UCHOJb30BaHUMEM (opMysn N-ro  4ieHa
apu(PpMETUIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPJIWHATHOU
MJIOCKOCTH.



Pemate 3agaum, CBS3aHHBIC C YHCJIOBBIMH IIOCIICIOBATEIIBHOCTSIMHU, B TOM
YUCJIe 33141 U3 PEATbHON JKM3HU (C HMCIIOIh30BAHUEM KAJBKYJSATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB Bunnl gesireJJLHOCTH
DJIeKTPOHHbIE
00y4aromuxcsc

yueToM padoueit

HaumeHoBaHue pa3iesioB U TeM (undposbie)

KoHnTpoJbHbie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI NMPOrpamMMbl

€CYPChI
peeyp BOCIIUTAHHUA

Ne ni/n

Pewate npaktuko-
OPUEHTHPOBAHHBIC
3a/1auu Ha ApooH,
MPOLICHTHI, MPSIMYIO U
o0paTHyI0
MPONOPIUOHAIBHOCTH,
MPOTIOPIIUU C
YCTaHOBKOM Ha
aKTHUBHOE YJacTHE B
Yucia u BeraucieHus. ParmonansHeIe bu6nuoreka [IOK pereHuu

qycia https://m.eds00.ru/7f415b90  mpakTHUYECKUX 3a7a4
MaTeMaTH4IeCKOM

HaIPaBJICHHOCTH,
OCO3HAHHEM BaKHOCTH
MaTeMaTHUYECKOTO
o0Opa3oBaHUs Ha
MPOTSKEHUH BCel
JKA3HU JIJIS1 YCIEITHON
npodecCuoHaATBHOM

JCATCIIBHOCTH U



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

pa3BuUTHEM
HEOOXOAMMBIX YMECHHM.

Anrebpanyeckue BbIpaXKEHUS

27

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

[IpumeHnATH
npeoOpa3oBaHue
MHOTOYJIEHOB IS
peLIeHUs pa3IMYHbIX
3aJa4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB,
U3 peaNbHOM MPAKTUKH.
3HaKOMUTBCA C
HUCTOPHUEN pa3BUTHUSA
MaTEMAaTUKH,IPOSIBIISITH
MHTEpeca K IPOILIOMY
U HacTOSIIIEMY
POCCUICKOMN
MaTeMaTHKU

YPaBHeHI/IH " HCPABCHCTBA

Koopaunats! u rpadpuku. @yHkuun

20

24

but6mmoreka [IOK
https://m.edso0.ru/7f415b90

bubnuoreka LIOK
https://m.edso0.ru/7f415b90

WHTEPIPETUPOBATH B
COOTBETCTBUU C
KOHTEKCTOM 3a/1a4u
[IOJIYYEHHBIN
pe3yabTar .
OBnaneBatp A3BIKOM
MaTEMAaTUKH U
MaTeMaTU4YECKON
KYyJBTYpOH KaK
CPENCTBOM ITO3HAHUSA
MHpa.

OBnaneHue S36IKOM
MaTEMAaTHKH U



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

5 [ToBTOpeHMe U 06001IeHNE

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

MaTeMaTU4YeCKON
KYJbTYPOUl KaK
CPEICTBOM IO3HAHUS
MUpa, OBJIAJICHUE
MPOCTEUITUMU
HaBBIKAMU
HCCIIEI0BATEIbCKOM
JeSATEeTLHOCTH.

['pynnoBoii mpoekT ¢
LEJIbIO MPOSIBJICHUS
WHTEpeca K MPOILLIOMY
Y HACTOSIIIIEMY
poccuiicKon
MaTEeMaTHKH,
LEHHOCTHBIM
OTHOILIEHUEM K
JOCTHXKEHUSIM
POCCUNCKUX
MaTE€MaTUKOB U
poccuiickon
MaTeMaTU4eCKON
ITKOJIBI, K
HCTIOIB30BAHMIO ATHX
JOCTH>KEHHUH B APYTUX
HayKax .

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME
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https://m.edsoo.ru/7f415b90

8 KVIACC

Anrebpanyeckas 1poOb

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

KoaunuecTBO 4acoB JIeKTPOHHBbIE Buanl nesreJLHOCTH
HaumeHoBaHue pa3iesioB M TeM (undposbie) 00y4aIOIUXCAC Y4eTOM
Ne i/ KoHnTpoJibHbIE .
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE padoueii nporpamMmMbl
padoTs! pecypchl BOCIIUTAHMS
OBpucTHueckas decena c
LEJbIO
MMOHUMaHUAMATEMaTHIECKOM
1 Uwucna u Beruncienus. KBagparasie 15 bubmuoreka [JOK HAyKH Kak chepsl
KOpHU https://m.edsoo.ru/7f417af8  yenoBeueckoit
IEATEIILHOCTH. 3HAKOMCTBO C
UCTOPUEH pa3BUTHUS
MaTE€MaTUKH.
Jwnaror ¢ nensro
9 Uwucna u Beruucienus. CTeneHs ¢ 7 bubnuoreka [JOK MPEACTABICHUS pa3MepOB
[EJILIM IIOKa3aTelIeEM https://m.edsoo.ru/7f417af8  0OBEKTOB OKPYKAIOIIETO
Mupa
IIpoBoauTh nmpocreitmme
3 AnrebpanyecKkue BoIpaKEHUSI. 5 1 bubnmnoreka [JOK WCCIIEIOBAHUS KBAIPATHBIX
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8  ypaBuenuii.I pynmoBas
pabora.
Yuutecs y Ipyrux JIoaed,
pHOOpeTaTh B COBMECTHOM
4 AnrebpandecKkue BoIpaKEHUSI. 15 1 bubnmoreka [JOK NI TeTLHOCTH HOBBIC

3HaHMA, HABBIKU U
KOMIICTCHIINU U3 OIIbITa

JIpYrux.



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

VYpaBHEHUS U HEPABEHCTBA.

KBanpatnsie ypaBHeHUs

YPaBHeHI/IH H HCPABCHCTBA.

Cucremsl ypaBHEHUNI

YPaBHeHI/IH H HCPABCHCTBA.

Hepasencrsa

CDYHKI_II/II/I. OCHOBHbBIC TTOHSATHS

Oynkiun. Yucnossle GyHKIUN

15

13

12

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

IIpoBoauTs npocreiime
MCCIIE0BAHUS KBaIPATHBIX
ypaBHEHUN. 3HAKOMUTBLCSA C
UCTOPUEH pa3BUTHUSA
anreopsl

OBpucTuyeckas decena ¢
LeJTbI0 OCO3HAHMUS
HEOOXOJMMOCTH B
(bopMHUPOBaHNU HOBBIX
3HaHUM.

JunakTuyeckas urpa ¢
BO3MO’KHOCTBIO OCO3HaBaTh
neUIuThl COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH,
IIJIAHUPOBATh CBOE
pa3BUTHE.

HccnenoBaTh mpuMepbl
rpaMKoOB, OTPAXKAIOIINX
pealIbHbIE NIPOLIECCH] U
apnenus. [IpuBoante
MIPUMEPHI MTPOLIECCOB.

[TpakTuyeckas pabora ¢
SN0 PA3BUTHUS
CIIOCOOHOCTH K
HMOITUOHATBHOMY H
3CTETHYECKOMY
BOCIIPUSTUIO
MaTeMaTHYeCKUX 00OBLEKTOB.



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
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bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Pemate 3amaun u3 peanbHOU
KU3HU, IPUMEHATH
MaTEeMaTHYECKHUE 3HAHUS
JUIsl pELIeHUs 3a/1a4 U3
Ipyrux npeameros. Pemars
TEKCTOBBIE 3a/1a4H,
CpaBHMBATbh, BHIOMPATh
CrocoObI pelleHus 3a1a9u



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

9 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buani
IeATEJIbHOCTH
00y4arouuxcsic
y4eToMm padoueit
NMPorpamMmMbl
BOCIIHTAHUA

Yucna u BeluncaeHus. JleicTBUTENbHBIE
yucna

bubmuoreka [JOK
https://m.edso00.ru/7f419d08

MUuHH-TIPOEKT C
LENIbI0 3HAKOMCTBA
C UCTOpUEH
pa3BUTHUSA
MaTEMaTUKU

YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

14 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

OBpucTUYECKast
Oecea ¢ IEIBI0
OCO3HAHHS
HEOOXOIMMOCTH B
¢dbopmupoBaHUU
HOBBIX 3HAHMH.

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

14 1

16 1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

VYcraHoBKa Ha
AKTUBHOE YJ4acTHE
B PEIIEHUU
MPaKTUYECKUX
3a1a4
MaTeMaTH4YeCKOMH
HaIpaBJIE€HHOCTH.

[IpakTrnueckas

pabora c
HEOOXO0IUMOCTBIO



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

TOTOBHOCTH K
IEUCTBUSAM B
YCIOBUSIX
HEONPEJETEHHOCTH,
MMOBBIIICHHUIO
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPAKTUYECKYIO
JIESATCIbHOCTE.CT

[IpakTnueckas
paboTa ¢ 1enpo

[OBBIIEHUSA
buommorexka [HOK OBHSI CBOEH
OyHKIMH 16 1 & P
https://m.edso00.ru/7f419d08 ' KOMIIETEHTHOCTH
yepes
MPAKTUIECKYIO
EATEILHOCTD.
bubanorexa IIOK
YucaoBbIE TOCIEN0BATENIbHOCTH 15 1 a

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

I'pynmnoBoii mpoekt
C LIEIBIO
[IPOSIBIICHUS

[ToBTOpenue, 0000mIEHHE, 18 L Bu6morexa [IOK MHTEpeCa K

CHCTEeMaTH3allus 3HaHUI https://m.edsoo.ru/7f419d08 TPOILTOMY 1

HACTOSIIIEMY
POCCUICKON
MaTeMaTHKH,

OECHHOCTHBIM



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

OTHOILICHUEM K
JIOCTHKCHUSM
POCCHUICKUX
MaTEeMaTHUKOB U
POCCUICKON
MaTeMaTHUECKOM
IIKOJIBI, K
HCIIOJIb30BAHUIO
3THUX JOCTWKCHUI B
JIPYruX HayKax u
MPUKIaTHBIX

chepax.

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




