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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHusA: OHa OO€CeurMBaeT W3y4YeHUEe JAPYruxX AUCHUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOTO0, TaK MW TyYMaHUTAPHOTO LMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO ISl TPOJOJDKEHHS O0pa3oBaHUST M B TMOBCEAHEBHOW KU3HMU.
PazButne y oOydaromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOKICHUH W
CYIIHOCTH aireOpandyeckux aOCTpakIuid, Cloco0e OTpaKEHUsI MAaTEeMaTHUYECKON
HAyKOH SIBICHWM W MPOLIECCOB B MPUPOJIC U OOIIECTBE, POJIM MATEMAaTHUYECKOTO
MOJICIMPOBAHKMSI B HAyYHOM IIO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHMPOBO33PCHHS W  KA4eCTB  MBIIUICHUS,
HEOOXOAUMBIX IS ajJamnTallid B COBPEMEHHOM IMu(poBOoM oOOIIECTBE.
N3yuenne anreOpbl oOecreunBacT pa3BUTUE YMEHUs HAOIOJaTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOMW JICHCTBHUS M BBIBOABI, ()OPMYIHPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpsl 00ecreynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccykaeHusi, 0000IIeHne U KOHKPETU3AINI0, adCTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanojaracT 3HAYUTENBHBIA OOBEM CaMOCTOSTEIBHOU
JESTENBHOCTH OOYYaIOIIUXCS, TOITOMY CaMOCTOATEIBHOE pEIICHHE 3a]1a4y
ABJIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIA O0YUEeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «Airedpay IJsi OCHOBHOTO
oOmero  oOpa3oBaHHS  OCHOBHOE€ MECTO 3aHUMAIOT  COJEPIKATEIBHO-
MeTonuYeckue JuHuM: «Uucma U BbIYMCICHUS», «Anrebpanyeckue
BBIDAXKCHHUS», «YPAaBHEHUS M HEpaBeHCTBa», «PyHkuum». Kaxnas u3 stux
COJIepKaTeIbHO-METOIMUECKUX JIMHUM Pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET
U3YYEHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUSIMHU. B xoxe u3yueHus
y4e0HOTO Kypca OOydYarImMUMCs MPUXOAUTCS JIOTUYECKH PACCYXKIaTh,
HCITIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3THM B mporpammy
yae0HOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3jesiax MaTEeMaTHYECKOTO 00pa30BaHUS
U CHOCOOCTBYIONIME OBJIAJICHUIO OOYYAIOIIUMHUCS OCHOB YHUBEPCAIHHOTO
MaTeMaThudeckoro s3bika. CojaepkaTeabHOM U CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOTO Kypca « Anre0pay SBISIETCS] €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanvne nuHUM «UWcClia W BBIYUCICHUS» CIY)KHUT OCHOBOHM IS
JaNbHEWIIET0  W3YYCHHS  MAaTeMAaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
OOydJarommXxcs  JOTHYECKOTO  MBINIICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJI30BATHCSl AITOPUTMAMH, a TAK)KE MPHUOOPETCHHUIO MPAKTUICCKUX HABBIKOB,



HEOOXOJUMBIX JJIsi TIOBCEJHEBHOW JXKM3HU. Pa3BUTHE TOHSATHUS O YHCIE Ha
YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH U
UppAIllMOHAIIBHBIMU ~ 4YHCIaMH,  (OpMHUpOBAHMEM  MPEJCTABICHUH O
JEUCTBUTEIILHOM YHCIie. 3aBEpPIICHHE OCBOCHMS YMCIOBON JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa30oBaHUIO.

Conepxanue JByX aireOpamdeckux JUHUA — «AJjreOpanueckue
BBIpQXKEHUS» U «YPaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOydJaromuxcs MaTEeMaTHYECKOTo amnmapara, HEOOXOAUMOro [UJIs peuieHUs
3a/1a4 MaTeMaTUKH, CMEXKHBIX TMPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amay. Ha ypoBHe oOCHOBHOro o0miero oOpa3oBaHMsl y4deOHBIM MaTepual
TPYIIUPYETCS BOKPYT PallMOHAJBHBIX BBIPAKCHHUU. ANredOpa JEeMOHCTPUPYET
3HAYCHUE MAaTeMaTUKU KakK sI3bIKa JUISl TOCTPOEHUS MAaTEMaTUUECKUX MOJICIIEH,
OIMMCAaHMSI TIPOLIECCOB U ABJICHUM peajbHOro Mupa. B 3amaun oOyuenus anredpe
BXOJSIT TakKe JalbHEWIlee pa3BUTHE aAJITOPUTMUYECKOTO  MBIIIICHUS,
HEO0OXOAMMOTO, B YACTHOCTH, JIJI1 OCBOCHHS Kypca HHGOPMATUKH, U OBJIAJICHUE
HaBBIKAMU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpazoBanne cUMBOJIBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpa)XEHHUs, CIMOCOOHOCTEM K MaTeMaTHYECKOMY
TBOPYECTBY.

Copnepxanve  GyHKUMOHAIBHO-TPA(PUUECKON JUHUU  HAIEJIEHO HAa
nojiyueHue OOyYaroNIMMHUCS 3HAHUA O (QYHKIMSIX Kak  BaKHEWIIen
MaTEMaTUYECKOM MOJENU JJid ONHCAHHWS U HCCIENOBaHUSA PAa3HOOOPa3HBIX
IOpoILecCOB U SIBIEHUH B mpupoAe u obmiectBe. M3yuenue marepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh Pa3UYHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHBIC, CUMBOJIMYECKUE,
rpaduyeckre, BHOCUT BKJIaJ B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOJIH
MaTEMaTUKU B PA3BUTHH IIUBUIN3ALNUU U KYJIBTYPHI.

CornacHo ydyeOHOMY IuIaHy B 7—9 Kiaccax H3y4yaercs y4eOHbIH Kypc
«Anrebpay», KOTOPBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieNbl COACPKAHNUS:
«Yucna ¥ BBIYUCICHUS», «ANTeOpanuecKue BBIPAXKEHUS», «YPaBHEHUA U
HEPaBEHCTBaY», «DyHKIUNY.

Ha wm3yuenme ydeOHOTO Kypca «Anrebpa» orBomutcs 306 dacoB: B 7
kiacce — 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B HEJENI0),
B 9 KJlacce — 102 yaca (3 yaca B HEJIENIO).



COIAEPKXAHHUE OBYYEHUA
8 KIIACC

Yuciaa v BbIYMCICHUS

KBaapatueiii kopeHp u3 umcna. Ilondarue o0 uppalMoOHaJIBHOM YHCIIE.
Jecsatuunblie NPUOTKEHUS UPPALMOHATBHBIX YHUCEN. CaoiicTBa
apuMETHUECKUX KBAJPATHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa3OBaHUIO
YUCJIOBBIX BBIPAKEHUIN U BBIUMCICHUSIM. [[eliCTBUTEIbHBIE YUCIIA.

Crenenp ¢ uenplM MnokasareneM U €€ cBorcrBa. CTaHOapTHas 3aluCh
qucna.

AnrebGpanueckue BolpaxkeHUsI AJiredpanyecKue BbIpaKeHust

KBagpaTHelii TpEXuseH, pa3jIoKEHUE KBAJpaTHOTO TpPEXWIEHA Ha
MHOKUTEJIH.

AnrebGpanueckass Apo6b. OCHOBHOE CBOWCTBO ajre0Opanveckoil JpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHUE, JCJIICHHE alreOpanyeckux ApooOeil.
PanironanbHbie BRIpaXKEHHS U MX ITpeoOpa3oBaHueE.

YpaBHEHHUs U HEpaBEHCTBAY paBHEHHUS M HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢opMmysia KOpHEW KBaJApaTHOTO YypaBHEHHS.
Teopema Bwuera. PemieHue ypaBHEHUN, CBOISIIIMXCA K JMHEHHBIM U
kBazipaTHbIM. [IpocTeiiiine qpoOHO-pallioOHaTbHbIE YPABHEHUSI.

I'paduueckass wHTEeprnperanus ypaBHEHUU C JABYMS MEPEMEHHBIMU U
CHCTEM JIMHEHMHBIX YPAaBHEHUUM C JABYMs INEpeMEHHbIMU. [Ipumepnl perreHus
CUCTEM HEJIMHEMHBIX YPABHEHH C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aaredpandeckuM CriocoooM.

YucioBele HEpaBEHCTBA W MX CBoWcTBa. HepaBeHCTBO ¢ OJHOHU
IepeMeHHOM. PaBHOCWIIBHOCTh HEPABECHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOMN
nepeMeHHo. CucTeMbl JTUHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

OyHKINN PYHKIUA

[Monsitue ¢ynkmuu. OO6macTh omnpeneneHuss W MHOXXECTBO 3HAYCHUMN
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padux Gyakmuu. Urenne cBoiicTB PpyHkuu mo e€¢ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.

@DYHKIMY, OMHCHIBAIOIINE MPSMYIO M OOPATHYIO MPOMOPIMOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. OyHKupE y = x2, y = x3, y = \x, y=|x|.
['paduaeckoe penieHre ypaBHEHUN U CUCTEM YPaBHEHUIA.

9 KIIACC



Yucaa v BbIYMCICHUS

PammonanbHble  4yncna, UppalMOHAIBHBIE  4YHCIA, KOHEYHBIE U
OCCKOHEUHbIE JeCATHYHbIE JpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEII,
NEUCTBUTENIbHBIC YHCIAa Kak OECKOHEYHbIE JecsATU4YHbIe napobu. B3aumuO
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM JICHCTBUTEIBHBIX YHCEI H
KOOPAMHATHOM MPAMOM.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apuMEeTHUYeCKUe JEHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 00BEKTOB OKpY’KaroLIEro Mupa, IUTEIBHOCTH MPOIECCOB B
OKPYKaIoIIEM MUPE.

[Ipubnmx€HHoe  3HAUYGHHWE  BEIWYUHBI, TOYHOCTb  MPUOIMKEHUS.
Oxkpyrnenue yncen. [Ipukuaka u oleHKa pe3yIbTaTOB BEIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHenuwe. PelnieHue  ypaBHEHUM, CBOJAIIMXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. lIpumepbl pemieHus ypaBHEHUM
TPETHEH U YETBEPTOU CTEMEHEHN PA3IOKEHUEM HA MHOKUTENH.

Pemenue apoOHO-paliMoHanbHBIX YpaBHEHUHN. PerieHne TeKCTOBBIX 3a7a
anredpandyeckuM METOJIOM.

VYpaBHeHUE ¢ ABYyMs NepEMEHHBIMH U ero rpaduk. Pemenue cucrem AByx
JUHEWHBIX YpaBHEHWl C JAByMs ME€peMEHHbIMU. PemieHue cucteM IBYX
YpaBHEHUW, OJHO U3 KOTOPBIX JIMHEHMHOE, a APYroe — BTOPOW CTENECHHU.
['paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMsI TIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

HuciioBple HEPAaBEHCTBA U MX CBOMCTBA.

Pemenne nmuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
['paduueckass umHTEepmpeTanys HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpartnunas dbynkuus, e€ rpaduk u cBoiicta. [lapaGona, koopauHaThI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOITbI.

Ipaduxu pynxomit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y=[x| , u
WX CBOMCTBA.

HucnoBble MOCIEI0BATENBHOCTH

YucaoBbie MOCTEI0BATEIbHOCTH U POrpPeccHu



[lonsiTHE YUCIOBOU MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTH
PEKYppPEHTHOI popMynoi U Gopmysoi N-ro uieHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyibl N-TO yjieHa
apu(pMETHIECKON U FeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHne 4ineHoB apudMETHUYECKOW U T€OMETPUUYECKON Mporpeccui
TOYKaMHU HA KOOPAWUHATHOM IIJIOCKOCTH. JINHENHBIN U 3KCIIOHEHIIUAJIBHBIN POCT.
Ci10KHBIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMmbl Y4eOHOro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpeEca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHUX
MAaTE€MATHUKOB U POCCUICKONW MAaTeMaTUYECKOW HIKOJbI, K UCIIOJb30BAHUIO 3THX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOIiecTBa
(mampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO ATHUYECKHUX
npo0OsieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIbHO-3THYECKUX MPUHIUIOB B JEATEIBHOCTH
YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOW HAa AaKTUBHOE YYacCTUE B PEHICHUU MPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTHM MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUH BCEH YKU3HM JUIS YCIICIIHON MPodheCCHOHAIBHON
JESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIIbHOW TPAGKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aj]ay, PELICHUH, pacCcyXIeHUN, YMEHUIO BUICThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3AKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI
U 00IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH JIJISl Pa3BUTHS LUBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKM W MaTeMaTU4YeCKOM KyJIbTYpOl Kak



CPEICTBOM  TIO3HAHUS MHUpPA, OBJAQJACHHEM MPOCTEUIIMMH  HABBIKAMH
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnuyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKUE 3HAHHUS B MHTEPECaX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MUTAHUE,
cOQJIaHCUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXA, peryispHas Qunyeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHWE MATEeMAaTUYECKUX 3HAHUW IJsl peleHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpe/ibl, 0COZHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) ajanTtanmms K W3MEHAWIIMMCH YCJIOBUSIM COLHMAJIBHOH U
NPUPOAHOIN cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, OBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO IEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIOAeH, npuodperaTtb B COBMECTHOM
JEATENBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHLIUU U3 OIbITA IPYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YlCcie PAaHEe HEU3BECTHBIX, OCO3HABATh JAe(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IIJIaHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMIA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHUPOBATh U OLICHUBATH PUCKU U
NOCHEeACTBUA, (HOPMUPOBATDH OIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:

e BBISBIATH u XapaKTepHU30BaTh CYLIECTBEHHBIEC MpU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHITHN, OTHOIIEHUN MEXy MOHATHSIMH,
dbopMyITHpPOBATH OIpEICIICHUS TTOHSATHUH, yCTaHaBJIMBAaTh

CYIIECTBEHHBI MPHU3HAK KJacCU(DUKAIIMN, OCHOBAHUS JJIsi 000O0IIECHHS
Y CpaBHEHHMS, KPUTEPHUH MTPOBOJIUMOTO aHAIN3A;



e BOCIPUHUMATh, (POPMYIHPOBATH U NPEoOPa30BbIBATH CYKICHUSA:
YTBEPJUTEIbHbIE U OTPHULIATENbHBIE, €JUHUYHbIC, YACTHBIE U 00IIHE,
YCIIOBHBIE;

e BBUBILITH MaTEMAaTUYECKUME  3aKOHOMEPHOCTH, B3aWMMOCBA3H U
OpOTUBOpeUHsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHHUSX,
npearaTb  KpUTEPUHU I BBIABICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEUHNIL;

e JlCJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIFOUCHUH, YMO3AKIIOUEHNUN 110 aHAJIOTUU;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (IIpsIMbIEe U

oT HpOTI/IBHOFO), MMpOBOOUTH CaMOCTOATCIIBHO HCCJIOXKHBIC
J0Ka3aTcJIabCTBaA MATCMATHYCCKHUX (I)aKTOB, BBICTPANBATDH
AprymCcHTalunto, MMPpUBOANUTDH IMPUMCPBIL )51 KOHTPIIPUMCPHI,

000CHOBBIBaTh COOCTBEHHBIC PACCYKICHHS;

e BBIOMpATH croco0 pemieHus: y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PCIICHUS, BbIOMpATh HaWOOJICe MOAXOMAIIUNA C YUETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTCPHEB).

ba3oBble ucciaeaoBaTe/ibCKue 1eMCTBUA:

e HCTOJIb30BaTh BOIPOCHI KaK  HCCIEIOBATEIbCKUNA  HMHCTPYMEHT
Mo3HaHMs, (GOPMYIUPOBATH BOIMPOCHI, (DUKCHUPYIOIIUE MPOTUBOpPEUHUE,
npoOJjieMy, CaMOCTOSITeIbHO YCTaHaBJIMBAaTh HMCKOMOE M JIaHHOE,
dbopMupoOBaTh TUNOTE3Y, apPTYMEHTUPOBATH CBOIO MO3UITUIO, MHEHUE;

e TMPOBOAUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOMKHBIH
OKCTIIEPUMEHT, HEOOJBIIIOE  HCCIAEJOBAHHE II0  YCTAaHOBJIECHUIO
0COOEHHOCTEH MaTEMaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

e CaMOCTOATENBHO (opMynupoBaTh O0OOOIIEHWS ©  BBIBOJBI IO
pe3yiabTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICAOBAHUS, OICHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJOB M 0000IIICHHUI;

e IPOTHO3UPOBATHh BO3MOKHOE PA3BHUTHE IPOIECCA, a TAKKE BBIJIBUTAThH
IPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ ungopmaumeii:

e BBIIBJIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIUH, TAHHBIX,
HEOOXOAUMBIX JIJIS PEIICHUS 3aa9H;

e BBIOMpATh, aHAJTU3HPOBATH, CHCTEMATU3HPOBATh W HWHTEPIPETHUPOBATH
“HOOPMAIIHIO PA3TUYHBIX BUAOB U (DOPM IIPEACTABICHUS;



BbIOMpaTh (GopMy MpeacTaBieHUuss MH(GOpPMAUUU U WUIFOCTPUPOBATH
peliaemMble 3a/ayd CX€MaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMALIMKM IO KPUTEPUSIM, MPEATI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

BOCIIPUHMMATh H (OPMYJIMPOBATh CYXKICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHUS TI0 XOAY PEIICHUS 3a/1adyd, KOMMEHTHPOBATH TOJYYCHHBIN
pe3ynbTarT;

B X0ji¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pelIaeMOl 3a/1aud, BbICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOWCK PEIICHHS, COTOCTaBIIATh CBOU CYXJCHHUS C CYXICHUAMHU
JAPYTHX YYaCTHUKOB JIMajiora, OOHApy)XMBaTh pas3lIMYMe W CXOJICTBO
NO3UIMH, B KOPPEKTHOH ¢dopme (GopMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHMS;

NPENCTaBISATh  PE3yNbTaThl  PEIICHUs  3a7aud, OIKCIIEPUMEHTa,
UCCJIEIOBAaHUsA, TPOEKTa, CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallMd U O0COOEHHOCTEH
ayJIuTOPUH;

NOHMMAaTh W  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaTbHON pabOThl MPU pEHIeHUU YYEOHBIX MaTeMaTUYECKUX
3azay;

OpUHUMATh  1€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHM3aIlMi0 COBMECTHON paboThl, pachpenensTh BHUIbI padoT,
JIOTOBAPHUBATKCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBITIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBUS C JPYTHMH HWICHAMU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJICOPUTM pEIICHUsS 3aj1adu (Win
€ro 4actb), BBIOMpATh CHOCOO pEHIEHUS C YYETOM HMEIOLIUXCS



pEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ y4ETOM HOBOW MH(OpPMALIUK.
CaMOKOHTPOJIb, IMOLMOHAJIBbHbIH HHTEJJICKT:

e BIAJETh CIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJIA THpouecca Hu
pe3yJibTaTa peleHUsl MaTEMaTUYEeCKON 3a1auH;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NpPHU PELICHUH
3a7la4yd, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE pE3yJbTaTa JIESATEIbHOCTU II0CTABICHHOU
HeMM W YCIOBUSIM, OOBACHSTH TNPUYUHBI JOCTHIKEHUS  WJIU
HEJAOCTMKEHUSI  1eJIM, HAXOJuTh  OWIMOKY, JaBaTb  OIEHKY
NpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 8 kiacce oOydaromuiicss MOJYYUT CIEAYIONINE
IpEMETHBIE PE3YIIbTATHI:

Yucjia 1 BLIYUCJIEHUS

Hcnonb3oBaTh HaYaIbHBIC IPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
gucea JUIl  CpaBHEHUS, OKpPYIVICHHS W BBIYHCICHHH, H300pa)kaTh
JNEUCTBUTENILHBIE YMCJIa TOYKAMHU Ha KOOPJAMHATHOU MPSIMOM.

[IpuMeHsTh TIOHSATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIHUTh
KBaIpaTHBIC KOPHHU, UCIIOIB3YS NMPU HEOOXOIUMOCTH KAIBKYISATOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIMX KBaJpaTHbIC KOPHH, HCIOJIB3YS
CBOMCTBA KOPHEM.

Hcronp30BaTh 3amMucH OOJIBIINX U MaJbIX YMCEI C IIOMOIIBIO TECITUYHBIX
npoOeii u creneHelt yucia 10.

AJuireOpanyecKkue BbIpasKeHUsA

[IpyuMeHAT, MOHATHE CTENEHW C M[EJIbIM II0KA3aTeJIEM, BBIITOJIHATH
peoOpa3oBaHUs BRIPAXKCHHH, COJIEPIKAIUX CTETICHHU C LIEJIBIM ITOKa3aTeIeM.

BEITTOTHATH TOXIECTBEHHBIE MPeOOpa30BaHUs PAIMOHATBLHBIX BIPAKCHUH
Ha OCHOBE IPaBWJI JSHCTBUH HAJl MHOTOYJICHAMH U aNreOpandecKuMHU IpOOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumeHsaTh MpeoOpa3oBaHMs BBIPAKEHUM NI PEIICHUS pa3IMYHBIX 3a/1a4
W3 MaTEMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemartp nuHelHbIE, KBaIpAaTHBIE YPABHEHUS U PAIMOHAILHBIC YPaBHEHMS,
CBOJISIIIUECA K HUM, CUCTEMBI JIByX YPAaBHEHUM C IByMsI IEPEMEHHBIMU.



IIpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI,
B TOM YHCJI€ C MPUMEHEHUEM rpaduueckux NpeacTaBieHUN (yCTaHaBIMBATD,
MMEET JM YypPAaBHECHUE WM CHUCTEMA YPABHEHHU PEIIEHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT cioBecHOU (HOPMYIUPOBKH 3ajlauu K €€ anredpandeckoi
MOJIEJIA C TOMOIIBIO COCTaBIICHUS YPAaBHEHHUS WJIM CHCTEMBI YpPaBHEHHUI,
WHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJYYECHHBIN
pe3ynbTar.

[IprMeHSTh CBOWCTBA YHUCIOBBIX HEPABEHCTB [IJII CPABHEHHS, OLICHKH,
peliath JUHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpaUyYecKy0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKUUH

[TonnMate 1 UCTI0JIB30BATh ()YHKIIMOHAIBHBIC TTOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHUS), OMPENEIATh 3HaUCHHE (DYHKIIUU MO 3HAUYCHHIO
apryMeHTa, OnpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIINNA BUAA:

y=k/x, y=x2,y=x3,y =[x, y = VX, onuCcBIBaTh CBOICTBA UHCIOBOIi
dbyakum o e€ rpaduxy.

K xonmy oOydyenuss B 9 kjacce oOydYaroUIUiCsl MOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BHIYMCICHUA

CpaBHUBaATh U YHOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonuats apudmMernyeckue IEHCTBUS C PalMOHAIBHBIMH YHUCIAMH,
coueTass YCTHbIE W TMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HaueHus CTENEHEHW C MEIbIMH IOKa3aTeisiIMU U KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh IEUCTBUTENbHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeiHbIEe U KBaJpaTHbIE YpaBHEHUS, YPABHEHUSI, CBOASIIUECS K
HUM, pOCTENIInEe JpOOHO-pallMOHAIbHBIE YPABHEHHUS.

PemaTte cuctembl IByX JUHEUHBIX YPAaBHEHHH C JABYMs NEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHMH, B KOTOPBIX OJHO YpPaBHEHHE HE SBISIETCA
JIMHEWHBIM.



Pemiate TekcTOBBIE 3alaud  anreOpanyecKuM CIocoOOM € TOMOIIbIO
COCTaBJICHUSA YpaBHEHUS WJIM CHCTEMbl JBYX VypaBHEHUHl C JByMs
MEPEMEHHBIMH.

IIpoBOaNUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCJI€ C NMPUMEHEHUEM IpapUUeCcKuX MpeACcTaBIeHU (yCTaHABIMBATD,
MMEET JIM ypaBHEHHE WM CUCTEMa YPaBHEHUU pEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

PemaTp nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
pelIeHre HEPaBEHCTB HAa YKUCIIOBOM MPSMOM, 3alIUChIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTb pEIIEHUE CHUCTEMbI
HEPABEHCTB HAa YHCIOBOM MPSMOM, 3aMUChIBATh PEIIEHWE C MOMOUIBIO
CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPU PEUICHUN PA3IUYHbBIX 3a7ad.

DyHKUUMA

PacnioznaBaTh (pyHKIIMU H3yueHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKU

pacIojoKeHHe Ha KOOPIHHATHOM TIOCKOCTH TpaduKoB GyHKIHHA Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx +c,y=x3, y=1x,y = [X|, B 3aBucuMOCTH OT
3HAYCHHUH KO0A((PHUIIMEHTOB, OIMCHIBATH CBOMCTBA ()YHKIIHIA.

CrpouTth 1 H300pakaTh CXeMaTUUECKH IpaUKH KBAIPATUIHBIX ()YHKIIHH,
OINMKCHIBATh CBOWMCTBA KBAJPATUYHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh KBaZpaTHUHYIO (QYHKIUIO 1O (opmyne, TPUBOIUTH
IpUMEPHI KBaJIpaTUYHBIX PYHKIIUN U3 peabHON KU3HU, QUZUKHU, TEOMETPHH.

YucaoBble M0CI€10BATEIbHOCTH U MPOTrPeccUuu

PacriozHaBaTh apuMETHYECKYI0O U TEOMETPUUYECKYIO MPOTPECCUU TPHU
pa3HbIX crlocobax 3aaHusl.

BbIMONHATE  BBIUMCIEHUS C UCHOJIb30BaHUEM (QOpMylT n-Tro ujeHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath diIeHBI MOCIEIOBATEIIBHOCTA TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

Pemate 3a1aun, cBSA3aHHBIC C YHCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
quclie 3aJaddl W3 pPEaTbHON JKW3HH (C HCIIOJIb30BAHUEM KAJIBKYIATOPA,
IU(QPOBBIX TEXHOJIOTHA).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HaumeHoBaHue pa3ie/ioB U TeM Korrponsusre | Mpaxrmseckie (undposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 Yucna v Berunciienus. KBagpartueie 15 bubmmoreka [{OK
KOpHH https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHnusa. CTeneHb ¢ [eIbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéXuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKkre BHIpaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 ﬁt?[iﬂll;lr(r)f::;sic])lr(:/f f4174f8
8 @Oyukuuu. OCHOBHbBIE IOHATUS 5 ]f?tlf[?sﬂll;lr(r)f::iic])lriﬁ f4174f8
; @y, Sncopc gy ; g mesgo Tt
10 [ToBTOpenue u o6o0ImEeHNEe 6 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f417af8

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edsoo0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> OyHkwH 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCTOBBIC TOCICAOBATEIHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

Hcmons30BaTh Ha4daJIbHbIC MNpeaACTaBJICHUA (o) MHOXECTBE
I[GI\/'ICTBI/ITGJ'II)HBIX YHUCECII JJIsL CpaBHCHU, OKPYIJICHUA n
BI)I‘-H/ICJ'IGHI/II\/’I, I/I306pa)KaTB }ICI\/'ICTBI/ITeJ'II)HI)Ie qyucja TOYKaMHM Ha

KOOPJIMHATHOM MPSIMOM

1.2

[IpumeHsTh TOHATHE apUPMETHUYECKOTO KBaJAPaTHOIO KOPHS,
HaxXOJUTh KBaJpaTHbIE KOPHHU, MCIOJB3YS IpPU HEOOXOJAUMOCTH
KaJIBKYJISATOD, BBIMIOJIHATH ~ NpeoOpa3oBaHMsl  BBIPAKEHUH,

COJIeprKaluX KBaJIpaTHbIE KOPHHU, HUCIIOJIb3ysd CBOWCTBA KOPHEN

1.3

Hcnonp3oBaTek 3amucH OOJBIIMX M MAajbIX 4YHCENT C IIOMOIIBIO

JECATUYHBIX ApoOeit u cTeneHel yncna 10

AnrebpandecKkue BbIpaKEHH

2.1

HpI/IMeHﬂTb IIOHATHUEC CTCIICHU C LCJIBIM II0KAa3aTCI€M, BBIIIOJIHATH
HpeO6pa3OBaHI/I5[ BBIpa)KCHHfI, coacpxKamnx CTCIICHU C LOEJIbIM

IIOKa3aTecjieM

2.2

BremoaHaTh TOXACCTBCHHBIC HpCO6p&30BaHI/I$I PadrOHAJIbHBIX
BLIpa)I(eHI/Iﬁ Ha OCHOBC IIpaBUJI ,HeﬁCTBHﬁ Haag MHOI'OWICHAMH U

anreOpanvyecKuMu IpoOsMu

2.3

PacknanpiBath KBa,Z[paTHHﬁ TpéX‘IJ'ICH Ha MHOXXHUTCIIN

2.4

[IpumensTs  mpeoOpazoBaHUs  BBIPAKEHUH  [UISI  peLICHHS
pa3IMuYHBIX 3a7ady M3 MaTeMaTHUKH, CMEXHBIX MPEAMETOB, U3

peabHON MPaKTHKU

ypaBHeHI/IH 1 HEPABCHCTBA

3.1

Pemars J'IHHGfIHI)IC, KBaApPATHBIC YPABHCHUSA W PALMOHAJILHBIC

YpaBHCHHA, CBOIAIIUCCA K HHUM, CHCTCMBI JIBYX ypaBHeHI/Iﬁ C




ABYMA ICPEMCHHBIMU

[IpoBoauTe IpOCTEWIIME WCCIECIOBAHUS YPaBHEHHM U CHUCTEM

ypaBHEHHH, B TOM YHCJIE€ C MPUMEHEHHEM TIpapuuecKuX

32 NpeJCTaBICHU (YCTaHABIMBATh, WMEET JIM YPAaBHCHHE WIH
CHCTEMa ypaBHEHUH PEIICHHUSI, €CITU UMEET, TO CKOJIBKO, U IIPOYee)
[TepexomuTh OT cJOBECHOHW (OPMYIUPOBKH 3amauud K e
33 anreOpanveckoil MOAENIU C MOMOIIBIO COCTABIICHUSI YPAaBHEHUS WA
' CUCTEMBl YpaBHEHWMH, WHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ TIOJYICHHBINA Pe3yIbTaT
[IpuMeHSITh CBOWCTBAa YHCIIOBBIX HEPABEHCTB JUIS CpaBHEHUS,
3.4 OLICHKH, PEIIaTh JUHEHHbIE HEPABEHCTBA C OJAHOM IEPEMEHHOU M
' WX CHCTEMBI, JaBaTh TpauuecKyr0 WITIOCTPAIMI0 MHOXKECTBa
peIICHH HEPABEHCTBA, CHCTEMBI HEPABCHCTB
4 OyHKIUA
[ToruMaTh W WCIOJIE30BaTh (PYHKIIMOHAIBHBIC TOHITHS W SI3BIK
i1 (TepMUHBI, CUMBOJIMYECKHE O003HAYEHUS), OMpPENENATh 3HAYCHHE
' GyHKIMM 1O 3HAYEHHUIO apryMeHTa, OINpENeNiaTh CBOMCTBa
¢byHkun no e€ rpapuky
CtpouTth rpaduiku 2JIeMEHTapHBIX (PYHKINI BUA:
y=k/x
4.2 X
k/x
, Y =X?, y =X, y = [X|, ONMCBIBAaTh CBOICTBA YUCIOBOI (PYHKIIUHU IO €€
rpaduky
9 KJIACC
Kon IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111€r0
pe3yJbTara o0pa3zoBaHus
1 Uwucna v BEIYUCICHUS




1.1

CpaBHI/IBaTB " YIIOpAAOYMUBATH PAllMOHAJIBHBIC U UPppALlMOHATIBHBIC

qucia

1.2

BeImoyHATE  apuMeTHUECKHE JIEHCTBUS C  PallMOHAILHBIMH
YUCJIAMH, COYETasi YCTHbIE M NHUCbMEHHBIC NPUEMBI, BBINOJHSITH

BBIYUCIICHUS C UppAlUOHAIIBHBIMHA Y CJIaMU

1.3

HaxonuTe 3HaueHus CTENEeHEN C LEJIbIMUA NOKa3aTeIs MU U KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITI) )IGI\/JICTBI/ITCJ'IBHBIC Yuciia, BBIIIOJHATE MNPHUKUIAKY

pe3yibTaTra BI)I‘-II/ICJ'IGHI/II\/'I, OLCHKY YHMCIIOBBIX BI)Ipa)KeHI/If/'I

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare nuHENHBIE W KBaJpaTHbIE YpPaBHEHHWs, YpPaBHEHMS,
CBOJASIIMECS K HHUM, THpocTeiiue ApoOHO-palroHalIbHbIE

YpaBHEHUS

2.2

Pemrare cucreMbl JABYX JIMHEMHBIX ypPaBHEHUH C  JABYMs
IIEPEMEHHBIMU M CHCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJHO

YPaBHCHHE HE SABJISACTCA JIMHCHHBIM

2.3

Pemrate TekcToBBIE 3amauM  anreOpamuecKuM  CIOCOOOM ¢
MTOMOIIBI0 COCTABJICHHS YPABHEHUS WJIM CUCTEMBI JBYX YPaBHCHHIMA

C IBYyM: IICPECMCHHBIMHA

2.4

[IpoBoauTh mpoCTeHlline HCCIeIOBAaHUS ypaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM 4HCIE C MpPUMEHEHHEM TIpaduyecKux
IpeICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YpaBHEHHE

nin CUCTéMa ypaBHeHI/Iﬁ peuicHus, €Ciiu UMECT, TO CKOJ'ILKO)

2.5

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA,
n300pakaTb peIIeHHE HEPaBeHCTB Ha YHCIOBOW MPSMOIA,

3allMCbIBATh PCHICHUEC C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JTMHEHHBIX HEPAaBCHCTB, CUCTEMbI HCPABCHCTB,
BKJIFOYAOIIHUEC KBAaJAPATHOC HEPABCHCTBO, I/I306pa)KaTB peUICHUC
CUCTCMbI HCPABCHCTB Ha YK CIOBOM HpHMOﬁ, 3aIlMCbIBATh PCHICHUC

C IIOMOIIIbYO CHMBOJIOB

2.7

Hcnons30BaTh HCEPAaBCHCTBA ITPpU PCIICHUHU PA3JIMYHBIX 3a/1a4




OyHKIUU

3.1

PacrioznaBate  QyHKIIMM ~ U3Yy4eHHBIX  BHIOB. Iloka3biBaTh
CXEMAaTHUYECKU pACIIOJIOKEHUE Ha KOOPAMHATHOM IUIOCKOCTH
rpapukoB ¢yHkumid Bupa: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHUMOCTHU OT 3HauY€HUN KOA(PPHUIMEHTOB, ONKUCHIBATh CBOICTBA

GbyHKIII

3.2

[Toka3pIBaTh CXEMaTUYECKH PACIOJOKEHHE HA KOOPAMHATHOU
mockocTu rpadukoB QyHKIUN Buaa y = VX, Y = |X| U onuchIBaTh

CBOMCTBa QyHKIMMI

3.3

Crpouth U u300pakaTh CXeMaTHMUECKU TpadUKd KBaJpaTUUYHBIX
(GyHKIMM, OMUCHIBATH CBOMCTBA KBaJApPaTHUHBIX (YHKIHMH MO HX

rpaduxam

3.4

PacrioznaBath KBagpaTU4HYI (QYHKIHIO 110 (GOopMyIe, MPUBOIUTD
MpUMEPbI KBaJPaTUUHbIX (YHKIMH W3 peasbHOM KU3HU, (PU3MKH,

reOMETPUH

Apudmernueckas U reoMeTpHUecKas Mporpeccuu

4.1

Pacnio3naBate apuMETHUECKYI0O M T€OMETPHUYECKYIO MPOTrPECCHU

MIPU pa3HBIX CIIOCO0AX 3aMaHus

4.2

BbINONHATE BBIUMCIICHUS C UCHOJIb30BaHHEM (QOpMYNI N-TO uieHa
apuMeTHyecKoil 1 TeOMETPUUECKON MPOTrPECCHii, CyMMBI MEPBbIX

n 4JICHOB

4.3

I/1306pa>1<aTL YJICHBI IIOCJICO0BATCIBHOCTHU TOYKaMM Ha

KOOpﬂHHaTHOﬁ IIJIOCKOCTHU

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHUCJIOBBIMHU ITIOCJIICIOBATCIIbHOCTAMMU,
B TOM 4YHCJIC 3aaayu H3 peaanofI JKHN3HHU (C HCIIOJIBb30BaHHUCM

KaJbKyIsATOPa, HUGPOBHIX TEXHOIOTHI)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
11 KBanpatusiii kopeHb u3 umcna. llondarue o0 uppalnnoOHAIBHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUUECKUX KBAJpPAaTHBIX KOpPHEH W UX NPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCJIOBBIX BBIPAYKEHUN U BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA
13 Crenenp ¢ nenelM mokasateneM M €€ cBodcTBa. CTaHOapTHasl 3aluCh
' uycna
2 AnreOpandecKkrie BRIPaXKeHHS
21 KBagpatHelii TpEXwieH, pa3loKeHUE KBAaIpPaTHOIO TpEXWIeHa Ha
' MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0pandeckoit 1poou
2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanmionanbHbpIe BRIpKEHUS U UX TIPe0Opa3oBaHne
3 VYpaBHEHUs U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenne ypaBHeHMi, CBOAAIIMXCS K TMHEHHBIM U KBaJIpaTHBIM
3.3 [Ipocreiire npoOHO-pallMOHANBHBIE YPaBHEHUS
I'paduueckass uHTEprperanuss yYpaBHEHUH ¢ JABYMsI INE€PEMEHHBIMU H
3.4 CHUCTEM JIMHEWHBIX YpaBHEHUH ¢ JByMs IHepeMeHHbIMU. [IpumMepbl
peleHNs] CUCTEM HEeJIMHEHHbIX YPaBHEHUH C IByMs [IE€PEMEHHBIMU
3.5 Pemienne TekcTOBBIX 3aau alreOpandeckuM crocobom
3.6 UucnoBele HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCTBO ¢ 0/1HO TEpEMEHHON
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU




3.10

CucreMbl TMHENHBIX HEPABEHCTB C OJJHON NIEPEMEHHON

4 OyHKIIUU
41 [onsitne ¢ynkmuu. OOMacTh oONpeAeNeHHs W MHOXKECTBO 3HAYCHHN
' ¢ynkuuu. CriocoOsl 3aanns GyHKIUH
4.2 I'padux Gpynkun. Urenue cBoicTB hyHKIMHU 1O e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATHHBIE TPOIECCHI
W OyHKIMK, ONUCHIBAIONINE NPAMYI0 U OOpaTHYIO MPOMOPIIHOHATBHBIC
' 3aBUCUMOCTH, UX TpaduKu
4.5 OyHkumu y =x2,y = x3
4.6 Oyakmn Yy = %, Y = |x|
4.7 I'padmueckoe perieHne ypaBHEHUI U CUCTEM YpaBHEHUI
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Uucna 1 BRIYUCIIEHUS
11 PanyoHanbsHble 4ncia, MppalMOHAIbHBIE YUCIIA, KOHEYHble M OECKOHEUHbIE
' JIECATUIHBIC JPOoOH
MHOXeCTBO  JI€HCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4YMCIA KAk
12 OeCKOHEUHbIEe JAecATHYHbIe ApoOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHE
' MEXJly MHOXECTBOM JEHCTBUTENBHBIX YHUCE M KOOPJMHATHOM NPSMOM.
CpaBHEHME IEHCTBUTENBHBIX YACET
1.3 Apudpmernueckue 1eicTBUS ¢ AEHCTBUTEIbHBIMH YU CIAMU
W3mepenus, nmpuOImKeHus, oueHKU. PazMepbl OOBEKTOB OKpPYKAIOIIEro
14 MUpa, JUIMTEIBHOCTh MPOLIECCOB B OKpyxarouiemM Mupe. [Ipubmamxénnoe
. 3HaYeHHWE BEJIUYUHBI, TOYHOCTh HpubImwkeHus. OKpyrieHue 4Yucedn.
[IpukuKa 1 OIleHKa pe3yIbTaTOB BHIYHUCICHUIN
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 YpaBHEHMSI C OHOM NIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Perienue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM
2.3 KBanpartHoe ypaBHeHue. Pemienne ypaBHeHUH, CBOISIIUXCS K KBaJPAaTHBIM




bukBanpatHoe ypaBHeHue. lIpumepbl penieHuss ypaBHEHHM TpETbEH U

24 YeTBEPTOU CTENEHEN Pa3JIOKEHUEM HA MHOKUTEIN

25 Pemenne npoOHO-paliMOHANBHBIX YPaBHEHUI

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMHU U €T0 TpaduK

2.8 Pemrenne cucrem IByX JTMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

29 Pemenue cucrem nByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe —
' BTOPOM CTENIEHU

2.10 I'padmyeckas nHTEpIIPETALINS CHCTEMBI YPABHEHUH C IBYMsI IIEPEMEHHBIMH

2.11 Perrenne TeKCTOBBIX 3374 aNTreOpanyecKuM CriocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHeHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN

2.15 KBanpatHble HepaBeHCTBa

216 I'padmyeckas uHTEprpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
' MIepEeMEHHBIMU
3 OyHKIUA

31 Ksagparnunas dyskiusa, e€ rpaduk u cBoictBa. [lapaboma, KOOpaUHATHI
' BEPIIMHBI TapadoJbl, 0Cb CAMMETPUHU NapadOIbl

3.2 I'paduku pynximii y=kx, y=kx+b 1 ux coiictBa

3.3 I'paduku Gyrxuit y=K/X, y = X3 1 ux cBo#cTBa

3.4 I'paduku GyHkumii , u ©x cBOMCTBA
4 UucnoBsie MOCIEA0BATEIHLHOCTH

Onpenenenve u crnocoObl 3aJaHUS YHKCIOBBIX IMOCJIEIOBATEIHLHOCTEH.
4.1 3amaHue mocie0BaTeIbHOCTH PEKYppeHTHOM dopmymnoit u Gpopmysoi N-ro
YlieHa

42 Apudmernueckas mporpeccuss. dopmynsl N-ro uineHa apupMeTHIecKon
. MIPOrPECCUU, CYMMBI MIEPBBIX N UJICHOB

43 I'eomerpuueckas mnporpeccus. PopMynsl N-rO YjleHa TEOMETPHUECKON
. MIPOrPECCUU, CYMMBI MIEPBBIX N UJICHOB

4.4 N3o00paxkenne dneHOB apuPMETHYECKOH W TEeOMETPUYECKOM Mporpeccuit




TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHWHBIA M AKCIOHEHUHAJIbHBIN

poct

4.5

CrnosxHble IPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATHUAMH: MHOXKECTBO, ITOJMHOKECTBO,
Oomnepanuy HaJ MHOXECTBAMH; YMEHHE ONEPHPOBATH MOHATHIMMU:
rpad, cBs3HBINA rpad, 1epeBo, LUK, MPUMEHSATh UX MPH PEUICHUH
3aJad; yMEHHE HCIOJb30BaTh TIpaUuecKkoe MpeCTaBICHHE
MHOXECTB JJI ONMCAHUS peajbHBbIX MPOLECCOB W SIBICHUW, MPH

pELIeHNH 3a]a4 U3 IPYTuX y4eOHbIX IPEeIMETOB

YMeHne omnepupoBaTh IMOHATUSIMH: ONpEIEICHUE, aKCUOMa,
Teopema, JI0Ka3aTelIhCTBO, YMEHHE paclo3HaBaTh HCTHHHBIE W
JIO)KHBIE BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,

CTPOHUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMI

YMeHue onepupoBaTh MOHATUSMU: HaTypallbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HAaTypaJlbHbIX 4YHCEN, TNPU3HAKU
JeIMMOCTH, LIeJ0€ YHCII0, MOAYJb YHCIa, OOBIKHOBEHHAs Ipo0b U
necsiTuyHas JpoOb, CTaHIAPTHBIA BUJ 4YHCIA, pPalUOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCIO, apu(PMETHUECKUN KBaJIpaTHBIH
KOPEHb; YMEHHE BBITIOJIHATH ACUCTBUSA C YMCIAMH, CPaBHUBATh U
yIOPSAOYMBATh 4YMCIIA, MPEACTABIATh YHMCIAa HAa KOOPAMHATHOM
OpsIMOM, OKPYIJIATH 4YMCIIA; YMEHHUE JelaTh MPHUKHUIKY U OLIEHKY

pe3yibTaTa BBIUMCIICHUM

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIbIM MOKa3aTesIeM,
apupMeTHYECKH KBaJ[paTHBII KODPEHb, MHOT'OYJIEH,
anreOpandeckas JApoOb, TOXXJIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHON cTeneHu OOoJjbllle EIUHMIIBI; YMEHHME BBINOJHATh
pacuétel mo (QopMmynaMm, MnpeoOpazoBaHMS LENbIX, APOOHO-
paLMOHATILHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHAMH, pasokKeHHe

MHOT'OYJICHA Ha MHOXHUTCIH, B TOM YHUCIC C HCIIOJIb30BAHHCM




(hopMyI pa3HOCTH KBAIPATOB U KBaJIpaTa CyMMbI M Pa3HOCTH

YMeHue  onepupoBaTh  IOHATHSAMHU:  YUCIOBOE€  PaBEHCTBO,
ypaBHEHUE C OJHOW IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHME peIlaTh JHWHEWHBIE H
KBaJI[paTHbIE ypaBHEHUS, APOOHO-PALIMOHAJIbHBIE YPaBHEHUS C
OJHOW IIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEHHBIX YpaBHEHUH,
JMHEWHBIC HEPABEHCTBA M MX CHCTEMBI, KBaJpaTHBIE U JPOOHO-
palMOHANIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOUW, B TOM YHCIIE
IIpY PEUICHUH 3a/1a4 U3 JPYTUX MPEIMETOB M IPAKTUYECKUX 3a]1a4;
YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO NMPSAMYI0 U KOOPAHHATHYIO
IJIOCKOCTh Ui M300payKeHUs pEelIeHU ypaBHEHUH, HEPABEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKUHUA, Tpaduk (yHKIHH,
HYTH (QYHKIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH
BO3pacTaHus, yObIBaHUWS, HaWOOJbIIee W HAMMEHBIIEEe 3HAYCHUS
GyHKIMM; ~ yMEHUE  OMNEepUpOBaTh  MOHATHSAMH:  MpsAMas
MPOMOPLIMOHAIBHOCTD,  JIMHEHHass  (QYHKUMS,  KBaJpaTU4HAS
(dbyHK1IMS, oOpaTHAs MPOTOPIUOHAIBHOCTD, Mapadoia, Tunepooa;
yMEHUE CTPOWTh rpaduku (yHKIMH, UCIOJB30BaTh TpaduKu IJis
ONpEEICHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a/1a4 U3 APYruxX y4eOHbIX MPEIMETOB U PEAbHOM KU3HU; YMEHHE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCHUMOCTHU MEXAY BCIIMUUMHAMU

YMeHue  omepupoBarTh  MOHATHSAMH:  IOCJEIOBATEIbHOCTD,
apudmernyeckass U TeOMETpHuYecKas MPOTPEeCcCUU; yMEHHue
UCIIOJIb30BaTh CBOMCTBA MOCIEI0BATEIbHOCTEH, (HOPMYIIBI CYyMMBI
U 00lIero wieHa MpH peUICHUH 3a7ad, B TOM 4YHCIE 3a1ad W3

Apyrux y‘le6HI>IX npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue peulaTh 3aaa4M pa3sHbIX TUIIOB (B TOM YHUCJIC HA IIPOLICHTHI,
J0JIM U 4YaCTH, ABHIXCHHC, pa60Ty, [HCHY TOBApOB U CTOUMOCTH
INOKYIIOK M YCIYI, HaJIOTH, 3aJa4u U3 obmactu YIIpaBJICHUA
JUYHBIMU M CEMEHUHBIMHU q)HHchaMI/I); YMEHHE COCTABJIATH
BBIPAXKCHUA, YpPABHCHUSA, HCPABCHCTBA W CUCTEMBI II0 YCIOBUIO
3ala4uv, HCCICIAOBATH TIOJYYCHHOC PpCHICHUC W OLCHUBATDH

IpaBaOIIo a0 OHOCTh MOJIYYCHHBIX pPC3YJIbTAaTOB




YMeHue onepupoBaTh NOHATHSAMH: (QUIypa, TOYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, YroJl, MHOTIOYTOJBHHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYrOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYTrOJbHUK, MEHaHa, OUCCEKTpHCca U BBICOTA
TPEYrOJbHUKA, YETBIPEXYTOJIbHUK, MapajuiesorpamyM, pomo,
IPSIMOYIOJIBHUK,  KBaJapaT, Tpamenus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (uUrypamu;
yYMEHHUE pelaTh 3aJa4u, B TOM YUCIIE U3 NOBCEIHEBHOMN KMU3HM, Ha
HaxOKJICHHE€ TEOMETPUYECKHX BEIMYMH C  [PUMEHEHUEM

W3Y4YEHHBIX CBOMCTB (Uryp u (hakToB

10

YMeHne onepupoBaTh MOHSATHSAMHU: PAaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MMapauIeTbHOCTh U IEPIICHANKYISIPHOCTD MPSIMBIX,
yroJl MEXIY TPSMBIMH, TEPICHIUKYISAP, HAKIOHHAS, TPOCKIINS,
nogobue  ¢uryp, mNOAOOHbIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEIIEHO TOYKH ¥ TPSMOM; YMEHHE paclio3HaBaTh PaBEHCTRBO,
CHMMETpUIO W momobwe  Quryp,  mapaienbHOCTh U

MEePIEeHIUKYIIPHOCTD MPSAMBIX B OKPY)KaIOIIEM MUPE

11

YMenue omnepupoBaTh NOHATUAMU: [UIMHA, PACCTOSIHUE, YroJl
(BenuuuHa yria, CHHYC U KOCHHYC yIjia TPEYTrOoJbHHUKA), MJIONIa/lb;
YMEHHE OIICHMBaThb pa3Mepbl NpPeIMETOB U OOBEKTOB B
OKPY)KAIOIlleM MHUpE; YMEHHE MPUMEHATh (POpMYJIbl MEpUMeETpa U
IUIONIAId MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M ILIOLIAAH
Kpyra, oObemMa NPSAMOYrOJILHOTO TNapajulelienuiena; yMeHHe
OPUMEHSTh TPU3HAKU PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O
cyMMe yIJIOB TPEYroJIbHHKA, TeopeMy [Tudaropa,
TPUTOHOMETPUYECKHUE COOTHOUICHHUS JUIsl BBIYMCICHUS JJIUH,

pacCTOSHUH, TUIOIIAICH

12

VYMmenue wu3o0paxarb IUIOCKME (GUIYpbl M UX KOMOWHAIMH,
IPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C IOMOIIbI YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIH

CUMBOJIbBHOMY OIIMCAHUIO

13

YMmenue OIICpHUpPOBaTh IOHATUAMHU: TMPAMOYrOJibHAd CHUCTEMaA
KOOpAuHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,

NPpOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJApHOC IIPOU3BCACHHUC




BCKTOPOB; YMCHHUC HCIIOJB30BAaTh BCKTOPBI W KOOPAWHATBHI IJId
OpCACTABJICHUA JAaHHBIX U PCIICHUA 3a4a4, B TOM YUCIIC U3 APYTUX

y4eOHBIX MPEMETOB U PEATbHON KU3HU

14

VYMmenne ONICpHUPOBATH IOHATUAMMU: CTOJIOMKOBBIE U KPYIrOoBbBIC
IUarpaMMbl, TaOJUIBI, CpEeIHee apu(PMETHUECKOe, MeIuaHa,
HanOoJIbIlIee U HAUMEHbIIee 3HAYCHHS, pa3Max YHCIOBOT0 Habopa;
YMEHHME U3BJIEKaTb, WHTEPIPETUPOBaTH U IPE0OpPa30BbIBATh
nH(popMalnio, MPEeICTaBICHHYI0 B TabMuIax M Ha JauarpaMmax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATHbHBIX IPOIECCOB
u ﬂBHCHHﬁ; YMCHHUE pacrio3HaBaTb HW3MCHYMBLIC BCJIMYWHBI B

OKpY’KaIoIlleM MUpe
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YMeHue onepupoBaTh MOHATHAMH: CIy4alHBIN OMBIT (CIIydalHBIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTapHBIA HCXON)
CITyJaifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHSI;
YMEHHME HaXOJWUTh BEPOSTHOCTU CIy4YailHBIX COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelIaTh
3aJa4u METOJIOM OPraHM30BaHHOIO Mepedopa U ¢ UCIOJIb30BaHUEM
IIpaBUJIa YMHOKCHUS; YMEHHUE OLICHUBATh BEPOSTHOCTH PEaJbHBIX
COOBITUH U SIBIICHUH, IOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHUH B OKpYXalOIlEM MHUPE M B JKU3HHU;
3HaKOMCTBO C IOHATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJ U €TO POJIbI0 B MAaCCOBBIX ABJICHHUAX
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YMeHne BBIOMPATh MOJIXOAIINNA U3yYEHHBIH METO I PEIICHUS
3a/1a4, TPHUBOJUTh MPUMEPHl MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH
B TPUPOJEC M JKW3HH, paclo3HaBaTh TMPOSBICHHE 3aKOHOB
MaTEeMaTHKUd B HMCKYCCTBE, OMHUCHIBATH OTAEIbHBIC BBIJAIOIIHECS
pe3ynbTaThl, IOJYYEHHBIE B XOJE pPAa3BUTHS MaTEeMAaTHKH Kak
HAyKHU, MPHUBOJAUTH MPUMEPbl MATEeMATUYECKUX OTKPBITUH M HX

aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOP’I HUCTOpUHn




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BIYMCICHUS

1.1 HarypanbeHblie u nensie uyncna. [Ipu3Haky JenMMoCTH HEIbIX YUCE

1o OOBbIKHOBEHHBIE M JIECATUYHbIE JpOOM, MPOLEHThl, OECKOHEYHbIE
. MEPUOANYECKHIE IPOOH

13 Panmonaneupie uyncnaa. ApudMeTHYECKHe ONEpalud C paluoHATbHBIMU
' YUCIaMH

14 JelictButenbHbie uncna. ApudMeTHYecKkue ornepanuu ¢ ACHCTBUTEIHLHBIMU
' YUCIIaMH

Le [TpubmxE€HHBIC BBIYMCIICHHS, TPABHUJIa OKPYIJICHUS, TMPUKUIKA U OIEHKA
. pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BhIpaKEHUS

2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

29 Crenens ¢ menbiM nokazateneM. CTeneHb C PallMOHAIBHBIM IOKa3aTeseM.
' CBoiicTBa cTENEHU

2.3 MHorousieHbl

2.4 AnrebOpaundeckas 1po0b

”E ApubMeTnuecknii  KOpeHb  HaTypalbHOW  cTemeHu.  JleWcTBusS ¢
' apu(MeTHYEeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panmoHaibHble ypaBHEeHHsA. CHUCTEMBI U COBOKYIHOCTH
. ypaBHEHUH

39 Lensle n apoOHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Penrenne TekCcTOBBIX 3a1a4

4 Yucnoble MOCIE10BATEIbHOCTH

4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN




Apudpmernueckass U reoMmerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crmocoOsl 3amanus  Qyakuuu. [paduk  dyaknuun. OO6macTh
OTpeNeNeHusT W MHOXECTBO 3HaueHW ¢yHkumu. Hymu  yHkmum.
5.1. [TpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBl (yHKmmn. Haumbonbiniee u HauMeHbIee
3Ha4YeHHe (PYHKIIUN Ha TPOMEKYTKE
6 KoopannaTs! Ha IpsAMOM U INIOCKOCTH
6.1 KoopnunaTnas npsmas
6.2 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypbl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJIEHUKH
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepeHune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIOMPOLLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUA/IbI A1 YYHEHUKA

MatemaTtuKa. Anrebpa: 7-i Knacc: 6a30Bblii ypoBeHb: y4ebHUK, 7 Knacc/ Makapbiues HO.H.,
MuHgok H.l., Hewkos K.U. u pgpyrne; nog pen. Tenakosckoro C.A., AKUMOHepHOe
obwectBo «M3patenbcTBo «lpocselweHne»

MatemaTtuKa. Anrebpa: 8-i Knacc: 6a30Bblii ypoBeHb: y4ebHuK, 8 knacc/ Makapbiues HO.H.,
MuHgtok H.l., Hewkos K.U. u pgpyrne; nog pen. Tenakosckoro C.A., AKUMOHepHOe
obuecTBo «M3matenbcTBo «lpocselleHme»

MatemaTtuKa. Anrebpa: 9-i Knacc: 6a30Bblii ypoBeHb: y4ebHUK, 9 Knacc/ Makapbiues HO.H.,
MuHgok H.l., Hewkos K.U. u pgpyrne; nog pen. Tenakosckoro C.A., AKULMOHepHOe
obuecTtBo «M3paTenbcTBo «lpocBelieHne»

METOANYECKMUE MATEPUA/IbI ANA YYUTENA

MeToguyeckoe nocobume K npegMeTHOM AMHUK y4ebHMKoB no anrebpe 0. H. MakapblyeBa,
H. . MuHgatok, K. N. Hewkosa u ap. MatemaTtuka. Anrebpa 7-9 Knaccol. 6a3oBbiii ypoBEHb.

LUDOPOBbIE OGPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

1. Bubaunoreka LOK
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