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YTBepaxaeHo npuka3omM qupexkropa mkoJbl ot 01.09.2025 r. Ne 64-o1
(npunoxenue 1)

PABOYAS ITPOTI'PAMMA yueOHOTr0 npeamera «AJsredpa. Yriy0JeHHbIH YPOBEHb» ISl
o0yuawmmuxcs 7-9 Kiaccon

COIEPKAHUE OBYYEHMUSA 7 KJIACC

Yucia v BBIYUCJICHUSA

Pammonanpapie umcma. CpaBHEHHE, YNOPSAJOYMBAHWE W apUPMETHUYCCKUE ACUCTBUS C
palroHaNbHBIMU unciiaMu. YuciaoBas npsmasi, MOAYJIb YUCTA.

Crenenp ¢ HaTypaJibHBIM MOKa3zaTeJeM M €€ CBOMCTBA. 3alHCh YHCIA B JIECITUYHOM
MO3UIMOHHOW CUCTEME CUUCIICHUS.

Pemenne TEKCTOBBIX 3agad apu@MeTHYecKuM crocoboM. PemeHue 3amady w3 peanbHOR
MPAKTUKHN HA YaCTH, HA IPOOH, Ha MPOIICHTHI, TPUMEHEHUE OTHOIICHUI ¥ TIPOTTOPIIHIA TIPH PEIICHUN
3aJ1a4, pelieHue 3a1a4 Ha IBIKCHHE, padoTy, MOKYITKH, HAJIOTH.

JenumocTp uenbix yucen. CBoKWCTBa AEITMMOCTH.

[TIpocteie u coctaBHbie uncna. YETHbIE U HEUETHBIE uncia. [Ipu3naku nenumoctu Ha 2, 4, 8, 5,
3,6,9, 10, 11. IIpu3Haku AeNMMOCTH CyMMBI U MPOU3BEICHUS LIEIBIX YACEII P PELICHUH 3314 C
MPAKTUYECKUM COJICPHKAHUEM.

HanGonpimuii oOmuii 1eauTeas, 1 HauMeHbIIee 00Iee KpaTHOE JIBYX YHCEIL.

B3auMmHo nipocteie uncna. Anroput™ EBkiupa.

Jlenenue ¢ ocratkoM. ApudMeTHYECKHE ONepaliy Hajl OCTaTKaMH.

AnredpanyecKue BbIpasKeHUs

BolpaxkeHue ¢ NEpeMEHHbIMH. 3HAUEHHUE BBIPAKEHUS C MEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEX1y BETUYUMHAMHU B BUI€ (POPMYJIBL.

ToxnectBo. ToxxnecTBeHHBIE TPeOOpPa30BaHU ANTeOPAaNIECKUX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onunouwnensl. OHOWIEH cTaHAAPTHOrO BUjia. CTeneHb 0JHOWIeHa. MHOTOUJIEHBI.

MHorounen cranaaptHoro Bujaa. CTeneHb MHOTrOYJICHA.
CrnoxeHue, BbIUMTAaHUE, YMHOXXEHUE U JEJICHHEe MHOTowieHOB. [IpeoOpa3oBaHue 11€510r0
BBIPAKEHUSA B MHOrOWIeH. KOpHM MHOTOWIeHA.

DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMbI M KBaApaT Pa3HOCTH JIByX BBIPAXKECHUH,
Ky0 CyMMbl W KyO pa3HOCTHM JBYX BBIPOKCHUN, DPA3HOCTh KBAJIpaTOB JBYX BBIPAKCHUMH,
MPOU3BEJICHUE PA3HOCTU U CYMMBI JIBYX BBIP@KEHUN, CyMMa M pa3HOCTh KyOOB JBYX BBIPaKCHHIA.

Paznoxenue MHOTrO4JIeHa HAa MHOKHUTENU. BoiHeceHre 00111ero MHOXKHUTENS 32 CKOOKH. MeTo
IPYIIHPOBKHU.

YpaBHeHUS 1 HEPABEHCTBA

VYpaBuenue c¢ oxHoil mepeMeHHoil. KopeHb ypaBHeHus. CBOIICTBA ypaBHEHUM C OJHOU
NEepEMEHHONW. PaBHOCWIBHOCTh YpPaBHEHHI. YpPaBHEHUE KaK MaTeMaTH4eCKash MOJEIb peallbHOU
CUTYyaIUH.



JluHeiHOEe ypaBHEHHE C OJIHOW MNEPEMEHHOM. UMCIO KOpPHEW JMHEHHOIO
ypaBHEHUs. PemieHne TEKCTOBBIX 3aJad C NOMOLIBK) JIMHEWHBIX YpPaBHEHHM.
JluHerHoe ypaBHEHHE, COJIEpKAIEee 3HAK MOJTYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOrO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YPAaBHEHHUM C JBYMSI II€PEMEHHBIMMU.
I'padmyeckuit MeTon pemieHus CUCTEMbl JHHEWHBIX YpaBHEHUHW C JByMs
IIEPEMEHHBIMU. PellIeHne CUCTEM JMHEWHBIX YPaBHEHHUH C ABYMsI NIEPEMEHHBIMU
METOJOM TOJICTAHOBKM M METOJIOM cioxkeHus. Cucrema ABYyX JIMHEMHBIX
YPAaBHEHHM C IBYMS IEPEMEHHBIMH KaK MOJIENIb PEAIbHOW CUTYaLIHUH.

DYyHKUNH

Koopnnnara Toukn Ha npsiMoii. YucinoBbele NpoMexyTKH. PaccTosaHue mexay
JBYMSI TOYKAMU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHas cucremMa KoopauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOPJMHATHOM MiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX GopMynamu. UYreHue
rpaUKOB pealbHbIX 3aBUCUMOCTEIA.

OYHKITMOHAIBHBIE 3aBUCUMOCTH MEXIy BenuduHamu. llonsTue ¢yHKIUU.
OyHKIMSA KAk MaTemMaTudeckas MOJENb pealbHOro mporecca. Oobnactb
onpeneneHus u 06actb 3HaueHu GyHkuun. Cnocoosl 3ananusa Gynkuuu. ['paduk
byukiuu. [loHaTHs MakcMMyMa M MUHHMMYyMa, BO3pacTaHusi U YOBIBaHHMS Ha
IIPUMEPAX PEAIbHBIX 3aBUCUMOCTEMN.

Jluneitnas ¢yukmus, e€ cpoiictBa. ['padux nunHeitHOM (yHkimu. ['padux
bynkuu y = |x|. Kycouno-3agannbie GyHKITUH.

8 KUIACC

Yucia 1 BBIYUCTICHUS

KBaapatueie kopHu. ApudmeTrndeckuii KBaapaTHbI KOPEHb U €T0 CBOWCTBA.
[lonssTne wuppanuoHanbHOrO 4wucia. J[eWCTBUA C UPPALMOHAIBHBIMU YHCIIAMH.
CBoiicTBa IEUCTBUN C UPPALMOHAIBHBIMU yuciaaMu. CpaBHEHHE UPPALTMOHATBHBIX
quced.

[IpencraBienuss O pacCHIMPEHHSIX YHWCIOBBIX MHOXECTB. MHOXeECTBa
HATypaJIbHBIX, IEJbIX, PAIMOHATBHBIX, IEUCTBUTEIbHBIX Yncell. CpaBHEHHE YHCEIL.
UucnoBbie NPOMEKYTKH.

HevictBust ¢ ocrarkamu. OcTtatku creneHen. IIpuMeHeHne ocCTaTKOB K
PEIICHUIO YPABHEHUH B LIEJIBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 00BEKTOB OKpPYKAIOMIETO0 MHUpPa, JJIUTEIBHOCTh IPOIIECCOB B
oKpy>katoieM Mupe. CTaHIapTHBIN BUJ YUCIA.

AureOpanyecKkue BbIPAKeHUsA

AnreOpaunyeckass aApoOb. JlomycTUMBblE 3HAYEHUS NEPEMEHHBIX B APOOHO-
paMOHAIBHBIX BbIpaKEHHUSIX. OCHOBHOE CBOMCTBO anreOpanyeckod JpoOwu.



CnoxxeHue, BBIYMTAHUE, YMHOXKEHHE U JIEJI€HUE anredpandyeckux JIpoOei.
Brienenue nenoi yactu anreOpandeckon Apoou.

PaunonanbHbie BBIPAXKEHUS. Tox1ecTBEHHBIE npeoOpa3zoBaHus
PalMOHAIIBHBIX BBIPAXKEHUM.

JlomycTUMBbIE  3HA4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUSAX, COJAEPKAIINX
apudmeTrnyeckue KBaJpaTHble KOpHU. TOXKZAECTBEHHbIE MpPeoOpa3OBaHUsA
BBIpAXXEHUI, COJIepKalX apuPMETHUECKHE KBaIpaTHbIE KOPHHU.

CremneHb ¢ 11eNIbIM TIOKa3aTeneM U €€ cBoicTBa. [IpeobpazoBanue BeIpaKeHUH,
COJIEpIKAILIUX CTEIICHH.

YpaBHeHUA U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMyna KOpPHEH KBaJApaTHOTO YPaBHEHHS.
KonmuecTBo AEHCTBUTENBHBIX KOPHEW KBAaJpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K TUHEWHBIM YPAaBHEHUSAM WM K KBaJPATHBIM YPABHEHUSIM.
KBagpaTHoe ypaBHeHMEe ¢ mapameTpoMm. PenieHue TEKCTOBBIX 3a1a4 € MOMOIIBIO
KBaJ[paTHbIX YPaBHCHUM.

JlpoOHO-paniuoHanpHble  ypaBHEHUs. PemieHue  poOHO-paliOHaTbHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3a7ad C MOMOIIBIO JIPOOHO-PAIMOHATIBHBIX
ypaBHeHUH. ['padmyeckas uHTepnpeTanys ypaBHEHU ¢ JBYMSI IEPEMEHHBIMH.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxkeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAHWE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IlonsTe O peleHur HEpaBEeHCTBA C OJHOM IlepeMeHHOW. MHOXecTBO
peleHni HepaBeHCTBAa. PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHEeTHOE HEPaBEHCTBO C OJHOW MEPEMEHHOW M MHOXECTBA €r0 PELICHUM.
Penienne nuHENHBIX HEPABEHCTB C OJHON nepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEUHBIX HEPABEHCTB C OJHOM INEPEMEHHOMN. PelieHue TEKCTOBBIX 3alay C
NIOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.

DYyHKUNH

OO6unacth onpeneneHuss 1 MHOXKeCTBO 3HaueHUI QyHkiuu. CriocoObl 3agaHus
byukuit. ['paduk pynkuuu. Urenune cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumepsl
rpad@ukoB GyHKIMHA, OTPAKAIOIIUX PEATIbHBIE POLECCHI.

JIunetinas ¢yukuua. DyHKIMMU, ONKUCHIBAIOIIUE TNPSIMYI0O U OOpaTHYIO
IPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX TPaQUKH.

Oyuxinn y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiicrsa.
Kycouno-3anannbie (yHKIIHMH.

9 KVIACC

Yucijia 1 BEIYUCJICHUSA



Kopens n-11 ctenenn u ero cBorctBa. CTENEHb ¢ palliOHAIBHBIM MOKA3aTENEM
U €€ CBONCTBA.

AnredOpandecKkue BbIpaKeHUs

ToxxnecTBeHHbIE TIpeoOpa3oBaHUs BBIPAXKEHUH, COJEpXKAIUX KOPEeHb H-U
creneHu. TokaecTBeHHbIE TPeoOpa30BaHus BBIPAXKEHUHM, COIEPKAIINX CTEIEHb C
pPalMOHAIIBHBIM ITI0KA3aTEJIEM.

KBamparnein Ttpéxunen. Kopuu kBaapatHoro tpéxwieHa. PazmoxeHnue
KBaJIPAaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanparasle ypaBHeHus. [IpruMepsl MpUMEHEHUN METOJOB PAaBHOCHIIBHBIX
npeoOpazoBaHui, 3aMEHbl MEPEMEHHOM, TpaUuecKoro MeTojAa MpH pelIeHUU
ypaBHEHUM 3-i U 4-i CTEIICHE.

Petienue npoOHO-paliiOHaNbHBIX YPAaBHEHUH.

Pemenne cucrteM ypaBHEeHUH C AByMs IEPEMEHHBIMU. PelieHne npocTenmmx

CUCTEM HEIIMHEWHBIX ypaBHEHHWI ¢ JByMs mepeMeHHbIMU. ['padudeckuii meTos
pELIEHUS CUCTEMBI HENTMHENHBIX YpaBHEHUH ¢ IByMs IlepeMeHHbIMU. CrcTtema IByX
HEJIMHEMHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMHU KaK MOJIENb PEAJIbHON CUTYaLHH.

Hucnossle HepaBeHCTBA. PenieHne JIMHEHMHBIX HEpPaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBa € OOHOM NEPEMEHHOM. PelieHue KBaapaTHBIX
HEPaBEHCTB Irpa@UuecKUM METOJOM U METOJIOM MHTEpBajoB. MeToa MHTEpBaJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. lIpocTelimue HepaBeHCTBA ¢ TapaAMETPOM.

Pemenne TekCTOBBIX 3a/1a4 C MOMOIIBK) HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ aBymMs InepeMeHHbIMU. PeleHne HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMbl HEPABEHCTB C IByMsI IepeMEeHHBIMU. ['paduueckuii meton
pELICHUS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKIMU

@yukius.  CBoictBa  QyHKUMA:  HydM  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSHCTBA (DYHKIMHU, TPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUHU,
4ETHBIC U HEUETHBIE (PYHKIMH, HAanOOJIbIllee U HAaMEHbIIee 3HAUCHUSI (PYHKIIUH.

Ksampatnunas d¢ynkmus u e€ cBoiicTtBa. Vcmonp3oBaHue CBOMCTB
KBaipaTUYHOU QyHKIMM JJ1s peteHus 3aaad. [loctpoenue rpadurika KkBagpaTHUHON
¢ynkuuu. Ilonoxxenue rpaduka KBaApaTUYHOM (YHKIMH B 3aBUCHUMOCTU OT €€
ko3 puientos. I'paduku GyHkuuid y =ax2, y = a(x — m)> uy = a(x — m)’ +n.
IToctpoenue rpadukoB GyHKIUH ¢ TTOMOIIBIO MPeOOpPa30OBaHUIA.

JpoOHo-nuHeHas ¢yHkuus. MccnenoBanue QyHKIIHMA.

®OyHKIUsA y = X" ¢ HATypaJIbHBIM MOKa3aTeNeM 1 U €€ rpaduk.

YucioBbIC MOCIEI0BATEILHOCTH U IPOrPecCUm



[Touarue wyucnoBoil mocnenaoBaTeabHOCTH. KoHeuHble W OECKOHEUHBIE
nocjaeAoBaTeNbHOCTH.  OrpaHWYEHHasT  MOCJIEAOBATEIbHOCTh.  MOHOTOHHO
Bo3pacraromiass  (yObIBaromasi)  mociieoBatebHOCTh.  CrocoObl  3aaHus
MOCJIEIOBATENBLHOCTU: ONMUCATENbHBIN, TAOJIUYHBIM, ¢ MOMOIIBIO (QOPMYINBI #-TO
YJIeHa, PEKyPPEHTHBIN.

Apudpmernueckas U reomerpuueckas nporpeccud. (CBOHCTBa YJIEHOB
apu(pMETUIECKO H TeOMEeTpUYecKorn mporpeccuir. DopMynbl #-To  YiIeHA
apu(pMETUYECKON U reoMeTpudeckoi mporpeccuii. @opMysbl CyMMBI MEPBBIX 7
YJICHOB apU(PMETUUECKON U TeOMETPUYECKOM Mporpeccuil. 3ajaun Ha MPOLEHTHI,
0aHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBienne O CXOAMMOCTH IOCJIENOBATEIBHOCTH, O CYMMHPOBaHHHU
0EeCKOHEYHO yOBIBAOIIEH T€OMETPUUECKON TPOTPECCHH.

Meron MmareMaTuueckor HHAYKUMU. [IpocTenime mpumepsl.



HOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHUs: OHA O0ECIIEYMBAET U3YUEHHUE IPYTUX JUCLUIUIMH KaK €CTECTBEHHO-
HAy4yHOTOo, TaK W TyMaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAUMO Jis
OPOAOKEHUsT OOpa3oBaHMsT W JUIsl TOBCEAHEBHOM JKWM3HM. Paspurue y
oOydaromuxcsi Hay4YHBIX TMPEJICTaBICHUA O TMPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux aOCTpakUui, crnocode OTpa)KeHUs MaTEeMaTUYECKOHM HayKou
ABJIGHUH M TIPOLECCOB B TMpPHPOAE M OOIIECTBE, pOJIU MaTeMaTUYECKOTO
MO/JICJIMPOBAHUS B HAYYHOM ITO3HAHUU U B IPAKTHKE CIIOCOOCTBYET OPMUPOBAHUIO
HayYHOTO MUPOBO33PEHUS U KaU€CTB MbIIUICHUS, HEOOXOIUMBIX Ul a/laliTallud B
coBpeMeHHOM Iu(dpoBoM oO1iecTBe. M3yuenue anreOpsl o0ecrneunBaeT pa3BUTHE
yMEeHHUs HaONIoAaTh, CpaBHHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBILUICHUS, CTIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JeNCTBUsI, BBIBOJBL, (POPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca aireOpsl
o0ecneunBaeT pa3BUTHE JOTMUYECKOI0 MBIIUIEHUS O0YUYaIOIUXCs: OHU UCIIOJIB3YIOT
JIeNyKTUBHbIE M WHAYKTUBHBIE pacCyXKIeHUS, OOOOIIeHHEe W KOHKPETHU3AIHIO,
abctparupoBanue u aHajoruto. OOydeHue anreOpe mpeanojaraeT 3Ha4YUTETbHBINA
00BEM CaMOCTOSTENbHOM ACSITENFHOCTH 00YYAIOIINXCS, TO3TOMY CAMOCTOSTEIHHOE
pelieHrne 3afad OOy4aroOLIUMUCS SIBISIETCA pealu3aluedl  J1eATeIbHOCTHOTO
OpUHIIMIA O0yYEHHUS.

B crpykType mnporpammbl y4yeOHOTO Kypca «Aunrebpa» yriryoa€HHOTO
M3YYEHHUS OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOIWYECKUE JIMHUU:
«Yucna W BBIUUCICHUSD, «ANreOpanueckue BBIPAKEHUSN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colaep)KaTeabHO-METOINYECKUX
JIMHUM pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYEHUS Kypca, B3AUMOIEUCTBYS C
ApPYTUMH €ro JHHUAMH. B Xome u3ydeHHs Kypca OOydarolmuMcsi MPUXOAUTCA
JIOTUYECKH pacCy>KIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B cBA3M
C 3TUM B Iporpammy y4eOHOro Kypca «Anredpa» BKIHOUYEHbI HEKOTOPHIE OCHOBBI
JIOTHKH, TpPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3eilax MaTeMaTH4eCKOIro
oOpa3oBaHUsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOyYalOIIMMHCS  OCHOB
YHUBEPCATBHOTO MaTeMaTu4yeckoro si3pika. ConepikaTelnbHOW W CTPYKTYpPHOM
O0COOCHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCA €ro WHTErPUPOBAHHBIN
XapaxTep.

Conmepxxanne nuHMM «YucClia W BBIYUCICHUS» CIY)KUT OCHOBOW JJIs
JabHEHIIIETO U3Y4YEHHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y O0ydarOUIUXCs
JIOTUYECKOT'0 MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIB30BATHCS allTOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHOM
AKU3HU. Pa3BUTHE MOHATHSA O YUCIIE HAa YPOBHE OCHOBHOI'O 0OOILIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH W HMPPANMOHAIBHBIMU YHUCIIaMHU, (OPMHPOBAHHEM



MPEJCTABICHUMN O TEUCTBUTEIBLHOM UKCIIe. 3aBEPILICHUE OCBOCHUS YUCTIOBOM TMHUU
OTHECEHO K CpeHeMY 00IeMy 00pa30oBaHUIO.

ConeprkaHue IByX anreOpanyecKux JUHUN — « Alredpandeckue BhIPaKEHUsD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCSA
MaTeMaTU4YEeCKOro arrmapara, HEOOXOAUMOTO IJis PEIICHUS 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKPYKAIOIIEH peaabHOCTH. Ha ypoBHE OCHOBHOTO 00IIIEro
oOpazoBaHusi y4eOHBIH MaTepuay TPYIIUPYETCS BOKPYT  palMOHAIBHBIX
BbIpKEHUN. AjreOpa JEMOHCTPUPYET 3HAYE€HHWE MATEMaTHUKH Kak s3bIKa s
MOCTPOCHHUSI MaTeMaTUYECKUX MOJIEJeH, OINUCAaHMUS TMPOIECCOB U  SIBJICHUU
peansHOro Mupa. B 3agaun 00yuenust anredpe BXOIIT TaKKe JalbHEHIIee pa3BUTHE
ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YaCTHOCTH, JJIsl OCBOCHHUS Kypca
uHQOPMATUKKA, W  OBJAJICHUE HAaBbIKAMHU  JIENYKTUBHBIX  PACCY>KJICHUI.
[IpeoOpa3zoBanne CHUMBOJBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHMS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HALIEJICHO HA MOJTYyYEHHE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENU
JUTSI OITUCAHUSI M UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obOmiectBe. M3ydeHue martepuana CrocoOCTBYET Pa3BUTHIO Yy OOyYarOlIUXCs
YMEHHUSI UCTIOIb30BaTh Pa3INUHbIE BhIPA3UTEIbHBIE CPEJCTBA SI3bIKAa MATEMATUKH —
CJIOBECHOTO, CHMBOJIMYECKOTO, Tpauueckoro, BHOCHT BKJIaa B (OpPMHpPOBAHUE
IIPEJICTABIICHUI O POJI MATEMATHKH B PA3BUTHH IUBUJIM3AIIMN U KYJIbTYPHI.

VYriy6néHHbIN Kypce anreOpbl XapaKTepu3yeTcst U3yuyeHUEM JOMOTHUTEIBHOTO
TEOPETUYECKOI0 arfapara U CB3aHHBIX C HUM METOJIOB PEIIeHUs 3a1ad. Anreopa
SIBJISIETCS A3BIKOM JJIsI ONUCAHUsI 0OBEKTOB U 3aKOHOMEPHOCTEH, CIIyKUT OCHOBOM
MaTeMaTUYeCKOro MOoAeIupoBaHus. [Ipu 3TOM camMu OOBEKTHI MAaTEMATHYECKUX
YMO3aKJIIOUCHU ¥ TIPUHATBIE B airedpe TNpaBWiIa UX KOHCTPYMPOBAHUSA
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUN OOOCHOBBIBATh M JIOKA3bIBATh CYKIICHUS,
pa3BUBAIOT MaTEMaTUYECKYl0 MHTYMIIUMIO, KPAaTKO M HAMISIAHO PACKPBIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOCHUM U y4yaT UX MPUMEHEHHUI0. TeM caMbIM anredpa
3aHUMAeT OJHO W3 BEAyIIMX MeCT B (OPMHUPOBAHMHM HAYYHO-TEOPETUUYECKOTO
MBIIIJIEHUST 00yYaroIUXCsl.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkiaccax wu3y4aeTcs Y4YeOHBIM Kypc
«AnreOpay», KOTOPBI BKJIIOYAET CIEAYIOUIME OCHOBHBIC pa3lielibl COJICp KaHUS:
«Uucnma w BBUHCICHUS», «ANTreOpandecKue BBIPAKCHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 Kiacce
— 136 gacoB (4 daca B Henento), B 8 kinacce — 136 vacoB (4 yaca B Hefen0), B 9
Kkimacce — 136 JacoB (4 4yaca B HEJICINIO).



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI' PAMMbI YHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS MPOrpaMMbl 1O MaTEMaTHKe
XapaKkTepU3yrTCs B YaCTH:

1) naTpuOTHYECKOT0 BOCTIUTAHMS:

NpOSIBJICHUEM HHTEpPECa K TMPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHHMSIM  POCCHHCKHUX
MAaTE€MaTHKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX
JTOCTUKEHUU B IPYTUX HayKax U NPUKIATHBIX cepax;

2) rpa:KIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH T'pakKJIaHWHA M peasiu3alliu ero
npaB, TMpPEJACTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKJaHCKOTO 0OIllecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXICHUIO STUYSCKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTHYECKUM MPUMEHEHUEM JOCTWKEHUN HAyKH, OCO3HAaHHWEM BaXHOCTU
MOPAIHHO-3TUUECKUX TIPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIMTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE€ B PEUICHWH MPAKTUYECKUX 3a/ad
MaTeMaTH4YeCKOM HaIpPaBJIC€HHOCTH, OCO3HAHMEM BAXHOCTHM MAaTEMaTUYECKOIO
o0pa3oBaHUsS Ha MNPOTSHKEHUU BCEW JKM3HU U1 yCIHENTHOW TpodecCHoHaTIbHON
NEATeIbHOCTU W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHAUBUIYATBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSI:

CIIOCOOHOCTHIO K  OMOIMOHAIIBHOMY M  J3CTETUYECKOMY  BOCHPHATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, PEIICHUN, pPacCyXIEHUU, YMEHHUIO BHUIETh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'0 TO3HAHMA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKa, MIPUPOJIBI U
oOl1lecTBa, MOHMMAHWEM MATEeMaTUYECKOM HayKu Kak cQepbl 4YeIoBEYECKOU
JESATEeNIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHUS IIUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKH M MAaTEMaTHUYECKOM KYyJbTYpOW KaK CPEJACTBOM
MO3HAHUSI MUPA, OBJIaJICHUEM HaBBIKAMM MCCIIEIOBATEILCKOMN JEATEILHOCTH;

6) ¢usnueckoro BocnuTaHusA, GOPMHPOBAHMS KYJbTYPbI 30POBbS H
IMOIMOHAJILHOTO 0JIaronoJy4yms:



FOTOBHOCTBIO TPHUMEHITh MATEMATHYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pOBbs, BEACHUA  3J0pOBOro  oOpa3a JKHM3HU  (340pOBOE  IUTAHHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHM W OTHbIXa, peryisapHas Qusnueckas
AKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa peICKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHUEHTAaIlMEl Ha TPUMEHEHUE MaTeMaTUYeCKUX 3HAHWM IS PEIIeHUs 3aaad
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INTAHUPOBAHUS TIOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJIEICTBUH ISl OKPYIKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aTBLHOIO
XapakTepa SKOJOTHUYECKUX MPOoOJIeM U IMyTeH X pelieHus;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICHMCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NESATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTUX JIOJeH, mpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEO0OXOIUMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAHUM, (HOPMYIHPOBATH HJICH,
MOHSTHUS, TUTIOTE3bI 00 00BEKTAaX U SIBJICHUSX, B TOM YKCJIC paHEe HEM3BECTHBIX,
0CO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, MIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyaIlMi0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (GOPMYJIUpPOBATh U OIEHUBATh PUCKU U
MOCJIE/ICTBUSL, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOoe€HHSI POrpaMMbl IO MaTEMaTUKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y oOyyaromierocs 0yayT chopMUpOBaHbI MeTanpeIMeTHbIE
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MMO3HABATCIILHBIMUA ~ JICUCTBHUSIMHU,  YHUBEPCAIHHBIMH  KOMMYHUKATHBHBIMH
JIEHCTBUSAMH U YHUBEPCATHHBIMH PETYJISATUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/ibHBIEC YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jilornyeckue JaeiicTBUA:

BBISIBISITh U XapAKTEPU30BATH CYIICCTBEHHBIC IMPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (PopMyIUpOBaThH
OTpeIeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(UKAIIUH,
OCHOBaHUSI /1711 000OILEHHS U CPABHEHHUSI, KpUTEPUU MTPOBOAUMOTO aHAJN3a;



BOCIIPUHUMATh,  (opMyJIHpoBaTh M  OPeoOpa3oBBIBATh  CYXKACHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIC, €IMHIUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIOJCHUSIX U YTBEPKICHUSX, Mpejararb KpUTEpUH s
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHH 110 aHAIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMaTUYECKHUX
(dbakTOB, BBICTpauMBaTh ApryMEHTAIIUIO, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
MPUMEHSITh METOJI MaTeMaTU4eCKOW WHAYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIcHus;

BBIOMpaTh CMoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BapUaHTOB pELIEHUs, BBIOUpATh HAanOOoJee NOAXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/ibCKHe 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dopMynMpoBaTh  BOMPOCH,,  (QPUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh HCKOMOE M JaHHOE, (OpPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHUE;

OPOBOJUTH II0 CaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

CaMOCTOSITENIbHO (HOPMYIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
OpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTb MOTYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHMI];

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakXKe BbIABUTAThH
NPEATNOJI0XKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMAINK, JaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUS 3a]a4H;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH
MH(}OpMALUIO Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

BeIOUpaTh (opMmy mpexacTaBieHuss WHGOPMAMKA W WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMHt, JuarpaMMaMu, HHOUM rpaduKoi U 1X KOMOWHAIIUSMY,

OLICHMBATh HAJIEKHOCTh MH(OPMALIMU MO KPUTEPUSIM, MPEAIOKEHHBIM WIH
c(hOpMyITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHuKkaTHBHBbIE YHUBepcaJdbHbIEe y4eOHble TeiCTBUSs



BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJIIMU OOUIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JlaBaTh IMOSICHEHUsS 10 XOAY pELIEHUs 3aJauH,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B XOJI€ OOCYXKJIEHHS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAEMOIl TEMBI,
mpoOJeMBbl, pelaeMOM 3aJauyM, BBICKA3bIBaTh MWJIEH, HAICJICHHbBIE Ha IIOUCK
pEIIEeHHUs, COIMOCTABIIATh CBOM CYXKIEHHUS C CYXACHUAMU IPYTHX YYaCTHHKOB
auanora, oOHapyXUBaTh Pa3lIMYUE U CXOJACTBO IMO3ULIUH, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

NPEICTaBIIATh PE3YyJIbTAaThl PEIICHUS 3a/layy, SKCIIEPUMEHTa, HCCIIEOBaHus,
MPOEKTa, CaMOCTOSATEIbHO BBHIOMpPATh (QoOpMaT BBICTYIUICHHA C Y4€TOM 3ajad
Ipe3eHTalU U 0COOEHHOCTEN ayIuTOPUH;

[OHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M MHIWMBUIYaJIbHOU
paboThl MpU pEIICHUH Y4YeOHbIX MaTEMaTUYECKUX 3aJay, MPUHUMATh ILENb
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW palOThI,
pacrpeensath BUAbl paboT, JAOroBapUBaThCs, 00CYXkIaTh MpPOIECC U pe3ysbTar
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popmax paboThl (0OCYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE); BHIMOIHITH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH
CBOM JICHCTBHSI C IPYTHUMH WICHAMH KOMaH/Ibl, OLIEHUBATh Ka4yeCTBO pe3yibTaTa U
Ka4yeCcTBO CBOETO BKJIaJia B OOIIMNA pe3ynbTar 1o KpUTepusM, cHopMyIMpoBaHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PeryisiTuBHBIC YHMBEpPCAJIbHbIE YUeOHbIe NelCTBUA
Camoopranusamnus:

BBISIBJISITh MPOOJIEMBI ISl PEIICHMS] B JKM3HEHHBIX M y4e€OHBIX CHUTyalUsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATUS pelIeHUu (MHIUBUYaIbHOE,
TPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATh IUIAH, aNTOPUTM pEUIeHUs 3aiadd (WU €ro
4yacTb), BBIOMPATh CHOCOO pelieHus ¢ Y4YETOM HMEIOLIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATh BapHaHThI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, SJMOLIMOHAIbHBII HHTEJIEKT:

BJaJIeTh CIIOCO0AMU CaMOMNPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pellIeHus: MaTeMaTUYECKOH 3aaun, CAMOMOTHUBALIMM U PEQIIEKCUH;

NpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;



OIICHWBATh COOTBETCTBUE PE3yJIbTaTa JEATCTLHOCTH TIOCTABICHHOW IEIH U
yCIIOBUSIM, OOBSCHSTHh MIPUYUHBI IOCTHKCHUS U HEIOCTYHKCHUS 11€TTH, HAaXOIUTh
OImMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BBIpAXKaTh OMOIMU TMPH HM3yYCHWHU MaTEeMaTHYEeCKHMX OOBEKTOB M (PaKTOB,
JaBaTh YMOITMOHAIILHYIO OIIEHKY PEIICHUS 3a/1a4H.

IHPEAMETHBIE PE3YJIBTATDI

K xoHI1y o0yueHust B 7 kjacce 00y4yaroIIHUIiCs MOTYUYUT CIETYIONINE MPEeIMETHBIC
pE3YJIbTATHL:

Yucia 1 BIYUCICHUS

PanmonanbHbie yncna.

[TepexoauTh OT oAHOW (DOPMBI 3amUCH YMCeN K Apyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO TPOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYPAJIbHBIX YMCEI, MHOYKECTBA LEJIBIX
4yyCcell, MHOXKECTBA PALMOHAJIBHBIX YHCENI IPU PELICHUU 3a7ad, MNPOBEICHHUU
paccy’IEHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT ITO3UITMOHHOM 3aMMMCU HATYPAJIBHOTO YKCIIA.

CpaBHHMBATh U yHOPSAOYMBATH PAIMOHAIBHBIE YUCTIA.

BrimonHsaTh, coyeTass yCTHBIE W TUCHMEHHBIE TPUEMBI, apuPMETHUECKUE
JNEUCTBUS C PAlMOHAJIBHBIMU YHCIIAMU, UCIOJIB30BaTh CBOMCTBA YMCEN U IIpaBuUia
JNEVUCTBUI, MPUEMBI PAIMOHAIIBHBIX BHIYMCIICHUMU.

BpInonHATH IEUCTBHS CO CTEMEHSIMH C HATyPaJIbHBIMU MOKA3aTEISIMU.

Haxonute 3Ha4y€HHMS YHCIIOBBIX BBIPAXKCHUM, COJCPIKAIMX PAlUOHAIBHBIE
Yyuciia M CTEMEeHU C HaATypajbHBIM I[IOKa3aTeJieM, NPUMEHSITh Pa3HOOOpa3HbIe
CIOCOOBI ¥ MTPUEMBI BBIYMCIICHHUS, COCTABIISATh U OLICHUBATH YMCJIOBBIE BBIPAKEHUS
IIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB.

OKpyriaTh 4ncia ¢ 3aJaHHOW TOYHOCTBIO, a TAKIKE MO CMBICITY NPAKTHYECKOU
CUTYyallu, BBINIOJHATh NPUKUIAKY W OLEHKY pPE3yJbTaTa BBIYMCICHUH, OLIEHKY
3HAYEHMM YHUCIIOBBIX BBIPAKEHUN, B TOM YHCJIE IPU PEIICHUU IPAKTUYECKUX 3a/1a4.

Pemate TekcTOBbIE 3ajaud apUPMETHYECKUM CIOCOOOM, HCIOIb30BATh
Ta0JIUIbI, CXEMBbI, YEpPTEXKH, JPYTHe CPEJCTBA MPEJCTABICHUS JIaHHBIX MPU
pelIeHUY 3a1a4.

Pemate npakTHUKO-OPMEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUs 337a4 C YUYETOM OrpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

J1enmMoCTb.



JIoKa3pIBaTh M MMPUMEHSTH IIPU PELICHUH 3a/1a4 IPU3HAKA JEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JETUMOCTH CYMMbI U IPOU3BEIACHUS 1ETIBIX YUCE.

PacknanpiBaTh HAa MHOKUTEIN HATYpAJIbHBIEC YUCIIA.

CBoOOAHO oOmepupoBaTh MOHATHUSAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aUMHO MTPOCTHIE YUCTIA.

Haxoaute HamOonbinii 00U eIUTeNh U HauMEHbIlIee 00Ilee KpaTHOE
YuCes U UCIIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh AITOpUTM EBKinaa.

OnepupoBarh IMOHATHEM OCTaTKa [0 MOJYJIKO, IPUMEHATH CBOMCTBA
CPaBHEHUI 1O MOYJIIO.

AJire0OpanvecKue BbIPaKeHUs!

BripaxkeHus ¢ nepeMeHHBIMHU.

Hcnonb3oBaTh aredpanyeckyro TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

Haxonute 3HaueHus OYKBEHHBIX BBIPAXKCHUM TPU 3aJIaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

Hcnons30BaTh OHATUE TOXKIECTBA, BBITIOJTHATH TOXXECTBEHHBIC
npeoOpa3oBaHus BRIPAKECHHH, T0Ka3bIBaTh TOXK/IECTBA.
MHoTrowIieHbIl.

BrInonHATh NpeoOpa3oBaHus UENOr0 BHIPAXKEHUSI B MHOTOWIEH ITPUBEICHUEM
M0JIOOHBIX CJIATa€MBbIX, PACKPBITUEM CKOOOK.

BoinonHATe nefcTBUs (COKEHUE, BBIYUTAHUE, YMHOXKEHUE) C OJTHOUJICHAMHU
U C MHOTOWICHAMH, TPUMEHATH (POPMYJIbl COKPAILIEHHOIO YMHOXKEHUs (KBajIpaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJApPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILECHHSI BBIYUCICHUM.

OcCy1ecTBIIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHTEIU C IOMOILBIO
BBIHECEHHUS 3a CKOOKHM OOLIEro MHOKUTEINSI, TPYIIIUPOBKH ClIaraéMbIX, MPUMEHSS
(bopMyIIbl COKPAIEHHOTO YMHOKEHHUSI.

[IpumeHnsATh npeoOpa3oBaHUsI MHOTOUYJIEHOB JJI PELICHUS Pa3IMYHBIX 3a/1a4
U3 MaT€MATHKH, CMEXXHBIX IPEIMETOB, U3 PEANbHON MMPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMHM II0Ka3aTEIsAMU IS
peoOpa30BaHus BBIPAXKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemare MHENHBIE ypaBHEHHsI C OJHOW IMEPEMEHHOM, NMPHUMEHSS NpaBUia
IIepexo1a OT UCXOJHOTO YPAaBHEHUs K PAaBHOCWIBHOMY eMy. [IpoBepsiTs, sBisercs
JIM YUCJI0 KOPHEM YPaBHEHHS.

[lonbupare npuMepsl Map 4YUCEN, SIBISIOIIUXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHHUS C IBYyMs IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOU MJIOCKOCTH rpaUK IMHEHHOTO YPaBHEHUS C ABYMS
MEPEMEHHBIMHU, MOJIb3YSCh IPapUKOM, TPUBOIUTH PUMEPHI PELICHUS YPaBHEHHUSL.



Pemarp cuctemsl AByX TUHEHHBIX YPaBHEHUH C JBYyMs IEPEMEHHBIMH, B TOM
quCIe TpaQUIECKH.

CocTaBnaTh M peuiarb JMHEHHOE YpPaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO YCIOBUIO 33a4l, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a44 MOJyYEHHBIN pe3yJIbTar.

DOYyHKUNH

Koopaunate! u rpadguku.

N300paxaTh HA KOOPIMHATHON MPSIMON TOUKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATAM, JIy49H, OTPE3KH, HHTEPBaJIbl, 3alIMCHIBATh YNCIOBBIE IPOMEXKYTKU Ha
anreOpanyecKoM si3bIKE.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH IO 33JaHHBIM KOOPJAUHATAM.

DOyHKINH.

Ctpoutsb rpaduku JTUHEHHBIX QYHKIUH.

OnuceiBaTh C TMOMOIIBI0 (YHKIUI HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTh, BpEMsl, PAcCCTOSHHE, I€HA, KOJIUYECTBO, CTOUMOCTD,
IPOU3BOUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxoauts 3HaueHue QyHKIMH 10 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaIW3a WH(OpMaluu,
M3BIIEKATh M MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pEaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh cBOWCTBa (YHKIMM Uid aHanu3a TpapuKOB pealbHbIX
3aBUCHUMOCTEH (HyTW (QYHKIHH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA (DYHKIIHH,
IPOMEXYTKHA BO3pacTaHusi W yObIBaHHs (DYHKIMH, HAauOOJbIIee W HAaMMEHbIIEEe
3HAYCHUS (PYHKIINHN).

Hcnonp3oBath rpaduku Ui UCCIEA0BAHUS MPOLIECCOB U 3aBUCUMOCTEH, MTPU
pEILIEeHNH 3a7a4 U3 JPYruX YUYeOHbIX IPEAMETOB U peanbHOM )KU3HHU.

K koniy o0yuenus B 8 kiacce o0yJaromuiics Moy4uT ciaeayIoie npeaMeTHbIC
pe3yabTaThI:

Yucyia 1 BIYMCTICHUS

HNppauunonansHbie yucia.

IloHnMaTe W WCIONB30BaTh IPEACTABICHHUS O PACIIMPEHUM YMCIOBBIX
MHO>KECTB.

CB0OOJHO ONEpUPOBAThH MOHATHAMU: KBaJApaTHBIA KOPEHb, apu(PMETHUECKUN
KBaJpAaTHBIM KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOJIUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCIIOJIb3YsI IPU HEOOXOJUMOCTH KAJIbKYJIITOP, BBIIOJIHATh IPE0Opa30BaHuUs
BBIPAXEHN, COAEPKAIIMX KBAaAPAaTHBIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
quCesl JIsl CPAaBHEHUS, OKPYTJIEHUSI U BBIUMUCIEHUM, N300paxkaTh JEHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.



Hcnonb3oBaTh 3anucu OONBIIMX M MalbIX YUCET C MOMOIIBIO JTECITUYHBIX
npobeit u cremenedd uyucia 10, 3amMchIBaTh M OKPYIJISITH YHCIOBBIE 3HAYCHUS
peabHbBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmmMOoCTb.

CB000OIHO OTNIEpUPOBATH MOHATUEM OCTATKa MO MOAYJII0, IPUMEHSITh CBOMCTBA
CpPaBHEHMI MO MOJAYJII0, HAXOJUTh OCTAaTKU CYMMBbI U MPOU3BEJACHUS MO TAHHOMY
MOJYJIIO.

AsreOpanvecKkue BbIPAKEHUA

JpoOHO-paImoHa bHbIE BHIPAKEHUSI.

Haxogute pomyctumbie 3HAYEHUSI NMEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIPAKECHHUSIX.

[IprMeHsATH OCHOBHOE CBOMCTBO paIlMOHAIBHOM JIpOOH.

Brimonuate npuBeneHue aaredpandeckux apoOei K ollieMy 3HaMEHATeNto,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHNE aNreOpandyeckux IpoOei.

BrIMONHATE TOXKIECTBEHHBIE TPEOOPA30BaHUS PAITMOHAILHBIX BRIPAKESHUH.

[IpumensaTh mpeobpa3oBaHus BRIPAXKCHUH JJIS PEIICHUs Pa3IMYHbIX 3a7a49 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTENEHM C IeJIbIM  TOKA3aTesieM, BBINOIHATh
peoOpa3oBaHusl BEIPAXKEHUH, COIEPKAILUX CTEIEHH C LIEJIbIM IMOKa3aTelIeM.

NppauumoHanbHbIE BBIPAXKEHUSI.

Haxoaute gomyctumble 3HaYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COACPIKALINX
apuMeTHUYECKHUE KBAIpAaTHhIE KOPHHU.

BoeinonHsate mpeoOpa3oBaHus UPPAIMOHAIBHBIX  BBIPAKEHUM, HCIIONb3YS
CBOWCTBA KOPHEU.

YpaBHEHUA U HEPABEHCTBA

Pemrath kBajipaTHBIC ypaBHEHUSI.

PewmaTte 1poOHO-paliiOHaIbHbIE YPABHEHHUS.

Pemiath nuHeliHbIE ypaBHEHUS C MapaMeTpamMu, HECIOXKHbBIE CHUCTEMBbI
JINHEMHBIX YPABHEHUH C IapaMETPAMMU.

[IpoBOAUTH HCCIIEIOBAHUS YPABHEHUM M CUCTEM YpPaBHEHUM, B TOM YHCIIE C
IpUMEHEHUEM rpapuUeCcKuX MPeACTaBICHHM (YCTaHaBIUBAaTh, UMEET JIU YPABHEHUE
WJIM CUCTEMA YPAaBHEHUH PEIIeHUsI, €CJIU UMEET, TO CKOJIBKO, U MPOYee).

[TepexoauTs OT cioBecHON (GOpPMYIHPOBKH 3a/1a4uu K e€ anreOpamdecKon
MOJEJIA C TIOMOIIBI0 COCTaBIICHHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHMWIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN pe3yIbTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPAaBHEHMU S, OLICHKH, peliaTh
JMHEWHbIC HEPABEHCTBA C OJJHOM MEPEMEHHOMN U UX CUCTEMBI, JIaBaTh rpa)uuecKyro
WJUTIOCTPALIUIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DYyHKUNH

[lonnmath U KCIMOJIB30BATh (PYHKIIMOHAIbHBIE MOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), ONpPENEsATh 3HaueHHE (YHKIUU [0 3HAYCHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA GYyHKIUU O €€ rpaduKy.

Crpouts rpaduku pyHKIUHN , ONKUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMH 1O €€

rpaduxy.

K koHiry oOyuenus B 9 kiacce o0ydaromuiics MOIyYUT CIETYIOUIIE NPEeIMETHbIE
pe3yabTaThI:

Yucaa 1 BBIYUCICHUSA

CBOOOJHO OMEpUPOBATh MOHATUSAMH: KOPEHb #-U CTENEeHH, CTENEeHb C
palMOHAIBHBIM [IOKA3aTEJEM, HAaXOIWTh KOPEHb H-U CTENEHH, CTENEHb C
paloHaIbHBIM [IOKa3aTeleM, HCHOJb3YysSd MpPU HEOOXOAUMOCTH KaJbKyJATOD,

IIPUMEHSTH CBOMCTBA KOPHS n-U CTEIIEHU, CTENIEHU C PAllMOHAIBHBIM I10KA3aTEIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YUCEN IPU PELICHUU
3a71a4, IPOBEICHUM PACCYKICHUM U I0KA3aTEIbCTB.

CpaBHuBaTh M YHNOPANOYMBATH JICMCTBUTENBHBIE YHCIA, OKPYIJIATH
JNEUCTBUTENBHBIE YUCIA, BBIIOIHATD NPUKHUIKY PE3yJbTaTa BBIYUCICHHUM, OLICHKY
YUCJIOBBIX BBIPAKCHUMU.

AsreOpanyvecKkue BbIPaKeHUsA

CB0OOIHO OMepUpOBaTh MOHATHEM KBAJPATHOTO TPEXUICHA, HAXOIUTh KOPHU
KBaJpaTHOI'O TPEXWIECHA.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA JIMHEMHBIE MHOKUATEIH.

YpaBHEHUSA U HEPABEHCTBA

PemaTe nuHeliHbIe U KBaApaTHBIC YPABHEHUS, YPABHEHUS, CBOISAIIIMECS K HUM,
JTpOOHO-paIMOHATbHBIC YPaBHEHUS.

Pemats HeCIOXKHBIE KBaAPATHBIE YPABHEHUS C IAPAMETPOM.

Pemare siMHEVHBIE HEPABEHCTBA, KBAJPATHHIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEpBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHUCIIOBOM MpPSIMOH,
3aIIMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Peware cucremsl NByX JIMHEMHBIX YpPaBHEHUW C ABYMs NEPEMEHHBIMH M
CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JIMHEMHBIM.

PemaTte HeCnOXHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.

[IpumeHsaTh METOABI PAaBHOCWIBHBIX MPE0Opa30BaHUM, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTojia Npu pelieHuH ypaBHEeHUM 3-i u 4-ii CTeNeHen.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMBbl HEPABEHCTB,
BKJIFOYAIONIME KBAJApPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHHE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Pemate ypaBHEHHMs, HEpaBEeHCTBA MU UX CHUCTEMbI, B TOM 4YHUCIE C
OTPaHUYECHHSIMU, HAIIPUMED, B LIEJIBIX YHUCIIAX.



[IpoBOoaUTE HMCCIIENOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUU, B TOM YMCIIE C
OpUMEHEHUEM rpaduuecKux npecTaBieHui (yCTaHABINBATh, UMEET JIM ypaBHEHUE
WJIM CUCTEMA YPABHEHUH PEIICHUS, ECJIU UMEET, TO CKOJIBbKO, U MPOYEE).

Pemate TekcTOBBIE 3amaud  anreOpandeckKuM CHOCOOOM € MOMOUIBIO
COCTABJICHHS YPAaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M HMX CUCTEMBI I COCTABJICHUS
MAaTEMaTUYECKOM MOJEIW PEATbHOM CUTyallud WIM TPUKIAJHOW 3aJayH,
UHTEPIIPETUPOBATH MMOJTYyUYEHHBIE PE3YyJIbTAThI B 33JJAHHOM KOHTEKCTE.

YucsioBble M0C/I€10BATETbHOCTH W IPOrpeccuu

CB0OOOAHO oOmepUpoBaTh NOHATHUSAMHU: 3aBUCUMOCTb, (QYHKUUSA, Tpadux
byHKIIMK, TpsMas TPOMOPIHMOHATIBHOCTh, JIMHEWHAss (QyHKIUs, oOpaTHas
IPOIOPIIMOHATILHOCTH, MMapaboia, Tunep0oia, KyCO4HO-3aiaHHas QyHKITHS.

UccnepoBarh QyHkIuio mo e€ rpaguky, yCTaHaBIUBAaTh CBOMCTBA (PYHKIUM:
0o0NacTh OMpeneNeHusl, MHOXXECTBO 3HAY€HUH, HYJIU (QYHKIUHU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, NPOMEXKYTKH BO3pacTaHUsl W yObIBaHHs, UETHOCTb U
HEYETHOCTb, HAMOOJIbIlIEE U HAMMEHbIIIEE 3HAUECHU S, ACUMITOTHIL.

Pacno3naBaTh KBagpaTuuHyto (QPyHKIUIO 1O (GopMmylie, MPUBOIUTH MIPUMEPHI
KBaIpaTUYHBIX QYHKLIUNA U3 peasbHOM KU3HU, PU3UKHU, TEOMETPHH.

Onpenensartp noynoxeHue rpaduka KBagpaTU4HON QyHKIHUH B 3aBUCUMOCTH OT
e€ K03 HUIMEHTOB.

Crpouts rpaduk  KBagpaTUYHOW  (YHKIUH, ONHCHIBaTh  CBOWCTBA
KBapaTUYHON PYHKIMU 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaApaTUUHON (DYHKITUU JJIsI pelIeHUs 3a1a4.

Ha npumepe kBagpatnuHoil pyHKUIMU CTpOUTh rpaduk GyHKuuu y =af(kx +
b) + ¢ ¢ momorpio TpeodpazoBanuii rpaduka GyHKIUHA Y=f(X).

NnnrocTpupoBath ¢ MOMOIIBIO Tpadrika peabHYI0 3aBUCUMOCTh UITH TPOIECC
[0 UX XapaKTePUCTUKAM.

Apudmernyeckasi U reoMeTpuUYeCKasi MPOrpeccuu

CB00OHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHUIeCcKas
Y T€OMETPUYECKasi IPOrPECCHH.

3amaBaTh IMOCJIENOBATEIBHOCTH PAa3HBIMU  CIIOCOOAMM: OMHCATENIbHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIBI 72-TO HWJIEHA, PEKYPPEHTHBIM.

BBINONHAT  BBIYMCIEHUS C HMCHOJb30BaHUEM (QOpMyN n-ro  YiIeHa
apu(pMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N3o00pakath ujieHBI MOCJIENIOBATEILHOCTH TOYKAMH HAa KOOPJAMHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTIMU, B TOM
quclie 3a7a4d U3 pealbHON KU3HH (C MCIIONb30BAHUEM KaJbKYJISTOPa, IUGPOBHIX
TEXHOJIOTHH).



Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX H  OECKOHEYHBIX
MOCTIEIOBATENbHOCTEH,  OrPAaHMYEHHBIX  IOCIEAOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX) MOCIIEI0BATEIHLHOCTEH!.

HwmeTsb nmpencTaBieHle 0 CXOIUMOCTH MOCIIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OE€CKOHEYHO yOBIBAIOLIEH T€OMETPUUECKOM MPOrPECCUHU.

[TpuMeHsITh METOT MAaTEMAaTUYECKON MHIAYKIIMH MIPH PEIICHUH 3a/1a4.

BOCIHUTATEJIbHBIN IOTEHIIUAJ KYPCA
BocnurarensHbIN MOTEHITHAN TT0 KypCy «ANredpay peaan3yeTcs yepes:

* YCTAHOBJICHHE JIOBEPUTEIIbHBIX OTHOLIEHUN MEXKTy YUUTEIIEM U €r0 YUEHUKaMH,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSATHIO YUAIIIUMHUCS TPeOOBAaHUN U TIPOCHO
YUUTEIS, IPUBJICYCHUIO KX BHUMAHUS K 00CYyK/1aeMoil Ha ypoke uHpopMaIuu,
AKTUBU3AIMU UX TTO3HABATEILHOU JEATEIbHOCTH;

* IPUBJICUCHHE BHUMAHMUS IIKOJIbHUKOB K [IEHHOCTHOMY aCMEKTY U3y4aeMbIX Ha
ypoKax sIBICHUM, OpraHu3aIus uX padOThl C MOJy4aeMOl Ha YPOKE COIUATBHO
3HaYUMOM MH(pOpMaluen
— MHULUMPOBaHUE €€ 00CYKICHUS, BRICKA3bIBAHHS YUAIITUMHUCS CBOETO MHECHHMS
1o €€ TOBOY, BBIPAOOTKU CBOETO K HEM OTHOIIICHHUS;

* HCTOJIb30BAHUE BOCTIMTATEILHBIX BO3MOKHOCTEH COJIepKaHUs YIeOHOTO
peaMeTa 4epe3 IEMOHCTPALUIO JETSAM IPUMEPOB OTBETCTBEHHOTO, TPaKJaHCKOTO
TIOBEICHHUSI, IIPOSIBIICHUS YEIOBEKOIIOOHS M TOOPOCEPICUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTEHUS, 3a/1a4 JIJIsl PEIIeHUs, TPOOJIEMHBIX
CUTYyallui 7151 00CYKJIEHHS B KJIACCE;

* IPUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (HOPM pabOTHI yUaIIUXCS:
WHTEJUJIEKTYaJbHBIX, I€JIOBBIX, CUTYaI[MOHHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTHBALIUIO IITKOJIBLHUKOB; TUCKYCCUH, KOTOPHIE JAIOT
y4alumcsi BO3MOKHOCTh TPUOOPECTH OMBIT BEJICHHUSI KOHCTPYKTUBHOTO JTUAJIOTa;
TPYIIOBOM pabOThI WK pabOTHI B Mapax, KOTOPhIE y4aT MIKOJIHbHUKOB KOMaHTHON
paboTe U B3aUMOJICHCTBHIO C IPYTUMHU JI€ThMU;

* THUIIUMPOBAHUE U MOJIJICPIKKA UCCIIEIOBATEIBCKOMN AEATEIIbHOCTH ITIKOJIbHUKOB B
paMKax peajn3aiy MU WHIUBUYAJIbHBIX U TPYIIIOBBIX UCCIIEA0BATEIbCKUX
MIPOEKTOB, YTO JIACT IIKOJbHUKAM BO3MOYKHOCTH IMPUOOPECTH HABBIK
CaMOCTOSTEIILHOTO PEIICHUS TEOPETUIECKOM MPOOIEMbl, HABBIK TEHEPUPOBAHUS U
odopMIIeHUST COOCTBEHHBIX HJEH, HABBIK YBAKUTEILHOT'O OTHOIICHUS K TYKUM
uzesM, opopMICHHBIM B paboTax APYTrUX UCCIEAOBATENEH, HABBIK ITyOINIHOTO
BBICTYIUICHUS MEepe]l ayAUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH
TOYKHU 3PECHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No Hammenonamne KoanyecTBO YacoB DJIeKTPOHHbIE
7 pa3aesioB U TeM Beero Kontpoabubl | IlpakTnuyecku (Ig]q’pOBHe)
HpOrpaMMBI e PaGoThI e paGoTHI o0pa3oBaTe/ibHbIE
n pecypchl
UUCIIA U
bu6mmoreka [IOK
1 E:iggg;ﬁiifgﬁcﬂa 11 1 https://m.edsoo.ru/77¢09b1
3
(moBTOpEHME) -
OYHKIHNMN. bubnmorexa [JOK
2 Koopaunats! u 17 1 https://m.edsoo.ru/77¢09b1
rpadukn. OyHKIMH 3
AJITEBPANMYECKUE
bu6mmoreka [JOK
3 ngg}gilfgﬂ 7 https://m.edsoo.ru/77e09b1
3
IIepEMEHHBIMH =
YPABHEHUS 1
CUCTEMBI bu6mmoreka [IOK
4 VPABHEHMIA 10 1 https://m.edsoo.ru/77¢09b1
JIluneiinble ypaBHEHUS 3
UUCIIA U
BBIUMCJIEHU . bubnuoreka [JOK
5 CrereHs ¢ 6 https://m.edsoo.ru/77e09b1
HaATYypaJIbHBIM 3
MOKa3aTeIIeEM
AJITEBPANMYECKUE bu6mmoreka [JOK
6 BBIPAXEHN L. 23 1 https://m.edsoo.ru/77e09b1
MHoro4ieHbI 3
7 AJITEBPANMYECKUE 14 1 bubnuoreka IIOK
BBIPAXXEHU L. https://m.edsoo.ru/77¢09b1



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

dopmyiibl 3
COKpAIIEHHOTO
YMHOKCHUS
UUCIIA U bubnuorexa [JOK

8 BBIUMCJIEHM . 10 https://m.edsoo.ru/77e09b1
JlenmMocTh 3

bubanoreka IHOK

9 CDVHIfLIHH. 16 httr)s://m.edsog_.lru/77e09b1
Jluneitnas QyHKIMS 3
YPABHEHUA U
CUCTEMbI bubnuorexa [JOK

10 VPABHEHUN. 14 https://m.edsoo.ru/77¢09b1
CucTeMbl IMHEHHBIX 3
ypaBHCHUHN
[ToBTOpEHME,
06o6ICHH e, bu6mmoreka [JOK

11 CHCTEMATH3ALIS 8 https://m.edsoo.ru/77¢09b1
3HAHUU 2

OBILIEE KOJIMYECTBO
YACOB IIO 136

[TPOTPAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KVIACC

KoaunuecTBo yacoB

Crenenu

No DJIEKTPOHHBbIE
HaumeHnoBanue (undposbIe)
n pa3iesioB U TeM Kontpoabubl | IlpakTnuyecku 1Hepp
/ Bcero o0pa3oBaTe/ibHbIE
NMporpaMmbI e padoThl € padoThl
n pecypchl
YPABHEHUA 1 bubnuoreka [JOK
1 HEPABEHCTBA. 20 1 https://m.edsoo.ru/6d40b7
HepasenctBa 04
UUCIIA U bu6mmoreka [IOK
2 BBIYNCJIEHUA. 17 1 https://m.edsoo.ru/6d40b7
KBaapaTHbIii KOPCHB 04
YPABHEHUS U
bu6mmorexa [JOK
3 HEPABEHCTBA. 17 1 https://m.edsoo.ru/6d40b7
KBanpaTHbie 04
YpaBHEHUS -
AJITEBPANYECKHE
BBIPAJKEHN . bu6morexa [JOK
4 HpobHo- 17 1 https://m.eds00.ru/6d40b7
pauyoHaNbHbIE 04
BBIPKEHUS
YPABHEHUSA U
HEPABEHCTBA. bu6mmorexa [JOK
5 HpoGHo- 19 1 https://m.eds00.ru/6d40b7
pauyoHaNbHbIE 04
YpaBHCHHUS
bu6mmoreka [JOK
6 OYHKINA 15 1 https://m.edsoo.ru/6d40b7
04
AJITEBPANYECKUE bu6mmoreka [JOK
7 BBIPAKEHU L. 14 https://m.edsoo.ru/6d40b7

04



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

UUCIIA U bu6mmoreka [JOK
8 BBIYMCJIEHHM L. 7 https://m.edso0o.ru/6d40b7
Jemumocts 04
[ToBTOpEHME,
06oGIeH e, bubmuoreka [{OK
9 10 https://m.edsoo.ru/6d40b7
CHUCTEMAaTH3aIUs o4
3HAHUM -
OBUIEE KOJIMYECTBO
YACOB IIO 136

[TPOTPAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KVIACC

KoanuyecTBO 4acoB

Nt DJIEKTPOHHBIE
7 HaumeHoBaHMe pa3aesioB U Beero KoHTpotbH Mpakrayeck (Ié]/l(l)pOBble)
TeM MPOrpaMMBbl bie PAGOTHI 1e paGoThi o0pa3oBaTe/ibHbIE
1| pecypcebl
but6mmoreka [JOK
1 OYHKINN 25 1 https://m.edsoo.ru/133de
aba
YPABHEHUA U bubnunorexa [IOK
2 HEPABEHCTBA. 15 1 https://m.edsoo.ru/133de
KBanpaTHble HepaBeHCTBA aba
YPABHEHUS 1
bu6mmoreka [JOK
3 HEPABEHCTBA. 25 1 https://m.edsoo.ru/133de
YpaBHEeHHsI, HEPABEHCTBA U UX aba
CHUCTEMBI =
YUCIJIOBBIE bubnnorexa [JOK
4 I[TOCJIEAOBATEJIBHOCTHU 25 1 https://m.edsoo.ru/133de
N IMTPOI'PECCHUU aba
AJITEBPAMYECKUE bubnmnorexa [IOK
5 BBIPAXXEHUW . Creniens ¢ 12 1 https://m.edsoo.ru/133de
palroHAJIBHBIM ITIOKa3aTelIeEM aba
bubnmnorexa LIOK
6 Hogtopenue, O606meHlie’ 34 1 https://m.edsoo.ru/133de
cHUCTeMaTH3aIlys 3HaHUI aba
OBIIEE KOJIMYECTBO YACOB
- 136 6 0

110 I[TIPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

7 KIIACC

Kon
MPoBePsSIeMOro
pe3yjabTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

Yyucia U BBIYUCIIEHUS

1.1

BLIHOJ'IHHTL, COUCTas YCTHBIC U TMCbMCHHBIC HpI/IéMH, apI/I(I)MeTI/ILIeCKI/IC
)IGI\/'ICTBI/ISI C paqMOHaJIbHBIMHU YHCJIaMHU

1.2

HaxoauTh 3HaYeHUS YUCIOBBIX BBIPAKEHUHN, TPUMEHSITh pa3HOOOpa3HbIC
CrocOObl M TPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAXKCHHIHA,
CoJIep>KaniX OOBIKHOBCHHBIE U JIECATUYHBIC IPOOH

1.3

[Tepexoautk OT 0fHOM (POPMBI 3aITKICH YKCEN K APYToi (IpeoOpa3oBhIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECSITUYHYIO IPOOb)

1.4

CpaBHI/IBaTB 1 yrnopsaa04uBaTh palliOHAJIbHBIC YKUCJla

1.5

OKpyIIATh Yncia

1.6

BBINONMHATE NPUKHIAKY W OLEHKY pe3yibTaTa BBIYHUCICHUMN, OLICHKY
3HAYEHUN YKCIIOBBIX BBIPAKEHUN. BBINOIHATE IEUCTBHS CO CTEHEHAMHU C
HaTypaJIbHBIMU ITOKA3aTEISIMU

1.7

[IpumeHsT, NpPU3HAKK  JIEIUMOCTH, pa3JIOKEHHE Ha  MHOXHUTETH
HATYpaJIbHBIX YHCEI

1.8

Pemate npakTMKO-OpUEHTUPOBAHHBIE 33]a4H, CBS3AHHBIE C OTHOILICHHEM
BEJIMYUH, IIPONOPLUOHAIBHOCTHIO BEJINYUH, IIPOLICHTAMH,
MHTEPIPETUPOBATh PE3YJIBTATHl PEIIECHU 33/1a4 C Y4ETOM OTpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pPaCCMaTPUBAEMBIX OOBEKTOB

Anrebpanyeckue BRIPOKESHUS

2.1

Hcnonp3oBath  anreOpandeckyrd  TEPMHUHOJIOTUIO U CHMBOJIHKY,
IPUMEHSTH €€ B IPOLIECCe OCBOSHHSI yUeOHOTro MaTepuaa

22

Haxonuts 3HaueHus OYKBEHHBIX BBIPQXKEHUN MIPU 3a/IaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX

2.3

BemonasaTe  mpeoOpa3oBaHUs  IENOTO  BHIPAKEHHS B MHOTOYICH
MpUBEICHNEM NOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BrmmonaaTs YMHOKCHHUEC OJHOYJICHA HAa MHOI'OYJICH M MHOTI'OYJICHA Ha
MHOTI'OYICH, IPUMCHATD (bOpMyJ'II)I KBaJipaTa CyYMMBI U KBaJpaTa pasHOCTU

2.5

OcCy1IecTBISTh Pa3I0KEHUE MHOTOWIECHOB HA MHOYKHUTEIU C MOMOIIBIO
BBIHECEHHS 32 CKOOKHM OOILEro MHOXHTENs, TPYHNIHPOBKH CIIaraeMbIX,
pUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOT'OYJICHOB IJId PCHICHUA PA3JIMYHBIX
3aa4 U3 MaTCMaTUKH, CMCIKHBIX IIPECAMETOB, U3 peaHBHOﬁ IIPAaKTHUKH

2.7

Vcnonp30BaTh CBOMCTBA CTEMICHEH C HATYPATbHBIMU ITOKA3aTEISIMU JISI
npeoOpa30BaHUsI BBIPAXKEHUN

YpaBHEHUS U HEPABEHCTBA




Pematp nuHeliHbIe ypaBHEHUS C OJHOU MEPEeMEHHOM, IPUMEHSS MpaBuia

3.1 nepexojia OT UCXOJTHOTO YPAaBHEHHS K PaBHOCHIBHOMY emy. [IpoBepsTh,
SIBJISIETCS JIM YUCJIO KOPHEM YPABHEHUS
19 [TpumensTh rpaduueckre MeTo bl P PEIICHUH JTUHEHHBIX YpaBHEHUN
: U UX CUCTEM
13 [TonGupath mpuMepsl Map YKCEN, SBIAIOMIUXCS PEIICHUEM JIMHEHHOTO
: YpaBHEHUS C JBYMSI IEPEMEHHBIMU
CTpouTh B KOOPJIUHATHON IJIOCKOCTU TpauK JTUHEHHOTO ypaBHEHUS C
34 JIBYyMsI TIEPEMEHHBIMHU; TOJb3YSICh TpaQUKOM, HPHUBOIUTH MPUMEPHI
pelieHusl ypaBHEHUS
15 Pemate cucteMbl ABYyX TMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B
: TOM YHCIIe TpaduaecKu
CocTaBisATh W pelaTh JMHEHMHOE ypaBHEHUE WIIM CUCTEMY JIMHEHWHBIX
3.6 YpPaBHEHUH 10 YCIOBHUIO 33/1a4d, MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4M MMOJTYYEHHBIN pe3yJbTat
4 Koopaunate! u rpaduku. OyHKIUN
N300paxaTh Ha KOOPIWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpJWHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbI, 3alKUCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM sS3bIKe
4.2 OTMeuath B KOOPJIMHATHOM TUIOCKOCTH TOYKH MO 33JJaHHBIM KOOpIMHATAM
43 Crtpouts rpaduku JTUHEHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKINHA Yy =
' [X]
OnuceiBaTh C MOMOUIbIO (YHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpeM:, pacCTOAHHE, IEHY, KOJIHUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIHLHOCTD, BPEMs, 00BEM PabOTHI
4.5 Haxonuth 3Ha4YeHHE PYHKIIUYU 0 3HAUCHUIO €€ apryMeHTa
[TornMaTh Tpadrueckuii criocod MpeACTaBICHUS U aHATN3a UHPOPMAIINH,
4.6 U3BJIEKATh U MHTEPIPETUPOBATh MH(MOPMALIUIO U3 TPaQHUKOB peanbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon I .
BepsieMble NMpeMeTHBbI bTATHI 0CBOEHHUS OCHOBHOM
NpoBEPSIeMOro 6p0 epsieMbie MpeMe e pe3yJibTa oc6 oe 6oc OBHO
pesyabTaTa o0pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
1 Uucna u BEIYUCIICHUS
Hcnonb3oBath HavyaJlbHbIC MpeACTaBICHUS 0 MHOXECTBE
1.1 JICUCTBUTENIbHBIX YMCENl JJIl CPABHEHMS, OKPYIJIEHUS WU BBIUMUCICHUH,
n300paXkaTh JEHCTBUTENBHBIC YHCIIA TOUKAMH HAa KOOPIMHATHOM MPSIMO
[TpumeHsITh TOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
12 KBaJpaTHbIE KOPHH, HCIIONB3ys TPH HEOOXOAUMOCTH KaJIBKYJISTOP,
: BBHITIONHATh TPeoOpa3oBaHUsl BBIPAXKEHHUH, COAEpKAIIUX KBaJIpaTHBIC
KOpHH, UCIIOJIb3YsI CBOMCTBA KOPHEHN
13 Ncnons3oBath 3anucu OOJIBIIMX U MAJIBIX YHCEIT C TOMOIIBIO IECSITHUHBIX

npobeii u creneHei yucia 10




AnreOpanyeckue BEIPKESHUS

2.1

HpI/IMeHSITB IOHATHUC CTCIICHU C ICIBIM II0Ka3aTCjIC€M, BBIIIOJHATDH
Hp606pa3OBaHI/ISI BBIpa)KeHHﬁ, coAcpiKamumx CTCIICHHU C  LCJIIbIM
oKasaTejieM

22

BeinonuaTe TOXKJIECTBEHHBIE npeoOpa3oBaHus panoHaIBHBIX
BBIDOKCHUH Ha OCHOBE TpaBHJ JEHCTBUI HaJ MHOTOWIEHAMH U
aJiredpandeckuMu JIpoosiMu

2.3

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIU

24

[TpuMeHsTH TpeoOpazoBaHMs BBIPAKEHUHN [T peLLICHHs] pa3IMYHbIX 3a/1a4
U3 MaTEeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaJIbHOM MPAKTUKU

YpaBHEHHS U HEPABEHCTBA

3.1

Perate iMHENHbIE, KBAaJAPATHBIC YPABHEHUS U PALIMOHAJILHBIC YPABHEHUS,
CBOJSIIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

32

IIpoBOANTE IpPOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPaBHEHUH,
B TOM 4HclI€ C [pUMEHEHHEeM TIpadUuecKux IpeICcTaBIeHUH
(ycTaHaBnIMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YPAaBHEHUN pElIeHMS],
€CIIM UMEET, TO CKOJIBKO, U TIpoUee)

33

[TepexoauTs OT coBeCHOH (HOPMYIUPOBKH 3a7a4M K €€ anreOpanveckoi
MOJIEJIA ¢ TIOMOIIBIO COCTABIICHUsl YPABHEHUS WIM CUCTEMbl YPaBHEHUH,
HHTEPIPETUPOBATL B COOTBETCTBHUH C KOHTCKCTOM 3aJiadu nonyquHmﬁ
pe3yJibTar

3.4

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
pelarh JIMHEHHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M UX CUCTEMBI,
JaBaTh rpadUUuECKyr0 WLTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPaBEHCTBA,
CHUCTEMbI HEPABEHCTB

DyHKIUU

4.1

[ToHuMaTh ¥ UCTI0JIB30BaTh (DYHKIIMOHAJILHBIC OHATHUS U A3bIK (TEPMHUHBI,
CUMBOJINYECKHE OOO3HAYEHUs), OIpeneysaTh 3HaueHUe (QYHKIUU I10
3HAYEHUIO apryMEHTAa, ONPEeeIsATh CBOMCTBA QyHKIMH 10 e€ rpaduky

4.2

Ctpoutb rpag Ky 1eMeHTapHbIX QYHKIMN BUJA:
y =k/x

kix

, Y =x%, y = X% y = [X|, onuCBIBaTh CBOMCTBA YMCIOBOU (PyHKIUU MO €€
rpaduky

9 KVIACC

Kon

MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs




Yyucia ¥ BIYUCIIEHUS

1.1

CpaBHMBATh M YIOPSI0YMBAThH PAllMOHATIBHBIC U UPPALIMOHATIBHBIC YUCIIA

1.2

BreimonaaTs apI/I(pMCTI/I‘-IeCKI/IC HeﬁCTBHH C palruOHAJIBHBIMHU YHCIIaMU,
co4ucTad YCTHBIC W INHWCBMCHHBLIC HpI/IéMBI, BBITIOJIHATH BBIYMCICHUSA C
HppanrOHaJIbHbBIMH YU CJIaMHU

1.3

HaXOI[I/ITL 3HAQYCHUS CTENCHEH C OCJIbIMHK II0KA3aTCIIsIMU MU KOpHCfI,
BBIYHCIIATH 3HAYCHHUA Y CIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OKpyriTh EUCTBUTENIbHBIE YMCIIA, BBIMNOJIHATH MPUKUIKY pe3ysbTaTa
BBIYMCIICHHM, OLICHKY YUCJIOBBIX BBIPAKECHUN

YpaBHEHHUS 1 HEPABEHCTBA

2.1

Pemate nMHENHBIE U KBAPATHBIC YPABHEHUS, YPABHEHHUSI, CBOIAIUECS K
HUM, IpOCTENIINEe APpOOHO-pAlIOHAJIbHBIE YPaBHEHHUS

22

Pemate cuctemsbl IBYX JTMHEHHBIX YPABHEHHUM C IBYMSI IEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHUH, B KOTOPBIX OJHO YpPAaBHEHHE HE SBIIACTCSH
JIMHEWHBIM

23

Pemarh TEKCTOBBIE 3amaud anreOpamyecKuM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUS YpPaBHEHHS WJIM CHUCTEMbl JBYX YypaBHEHUH C JBYMS
NEPEMCHHBIMU

24

IIpoBOAXTE IPOCTENIINE UCCIIEIOBAHUS YPABHEHHM U CUCTEM YPAaBHEHUH,
B TOM YHCJI€ C IPUMEHEHUEM TpaduUecKuX MpeCcTaBiIeHU (Hanpumep,
YCTaHABIIUBATh, UMECT JIM YPABHEHUE UIIU CUCTEMA YPaBHEHUN pELICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate nuHElHBIC HEPABEHCTBA, KBAapaTHBIC HEPABEHCTBA, N300paKaTh
pEIIEHNE HEPABEHCTB HAa YMUCIOBOM MPSIMOM, 3alUCHIBaTh PELUEHHUE C
ITIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaIpaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE CUCTEMBI
HEPaBEHCTB HA YUCIOBOM MPSMOM, 3alUCHIBATh PEUICHUE C MOMOILBIO
CHUMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA NPU PELICHUH PA3JIMYHBIX 33/1a4

DyHKIUU

3.1

Pacrnio3HaBaTh (yHKIMH H3y4eHHBIX BUAOB. [loKa3bIBaTh cXeMaTHUECKH
pacrojoKeHue Ha KOOPJAWHATHOW IMIOCKOCTU IpaduKoB (PyHKIMN BHUJA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUH
K03 (UIIMEHTOB, OMKMCHIBATh CBOMCTBA (DYHKLUI

32

[Toka3pIBaTh CXeMATHYECKU PACTIONIOKEHUE Ha KOOPIUHATHOU TUIOCKOCTH
rpadukoB GyHKIHHK BUaa y = VX, y = [X| 1 oMCBIBaTh CBOMCTBA (PYHKITUN

33

Crtpoutb u n300pakaTh CXeMaTUYECKH TpaduKH KBaAPATUIHBIX (YHKIIUH,
OINKCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMIA 1O UX rpaduKam

3.4

PacniozHaBaTh KBaapaTtuuHyro (QyHKIMIO 10 ¢dopMmyse, NPUBOIUTH
NpUMEpPbl  KBaJPAaTUYHBIX (QYHKIMHA W3 pEaNbHOW KHU3HH, (U3UKH,
reOMETPUU

ApudmeTrueckas 1 reoMeTpuIecKas MpOrpecCHH

4.1

Pacno3naBaTh apu(pMeTHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU IPU
pa3HbIX crioco0ax 3aJaHus

4.2

BEIONMHATE BBEIUHMCICHUS C HCIOJB30BaHUEM (bO]f)My.]'I n-ro 4YjicHa




apu(pMeTHYeCKol U TeOMETPUUYECKON MPOrpeccuil, CyMMBI MEPBBIX N
YJICHOB

I/I306pa)I(aTB YJICHBI MMOCJICAOBATCIBHOCTH TOYKaMHM Ha KOOp,Z[HHElTHOﬁ

4.
3 IIJIOCKOCTH

Pemrats 3aaa4M, CBA3aHHBIC C YMCJIOBBIMMU ITOCJICA0BATCIBPHOCTAMU, B TOM
4.4 YHUCJIC 3aJa4yu M3 peaHLHOﬁ KHU3HHU (C HCIIOJIb30BAHUECM KaJIbKYJISATOPA,

U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE DQJIEMEHTBI COAEP KAHUA

7 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COACPKRAHUS
1 Yucna v BEIYMCIICHUS
Jlpobu OOBIKHOBEHHbBIE U JECATUYHBIC, MEPEX0J OT OJHOW (OpPMbI 3anucu
1.1 npobeit x gpyroi. IloHsTHe panuMOHATBPHOTO 4YMCIA, 3aMUCh, CPaBHEHHUE,
YIOPSIIOYMBAHNE PAITMOHAITBHBIX YHCEIT
ApudmeTndeckre ACHCTBHS C palMOHATLHBIMU YHCIaMH. Perenne 3amad u3
12 peasIbHOM MPAKTUKK Ha YacTH, Ha IPOOH
Cremenb ¢ HaTypaJbHBIM TOKa3aTelieM: OIpeAesieHue, MpeoOpa3oBaHue
1.3 BBIPKEHUI Ha OCHOBE OMPEEIICHNUS, 3aMUCh OONBIINX YUCEI
[IponeHTsl, 3anuch TPOLEHTOB B BHJIE ApoOU U IpoOu B BUE MPOLEHTOB. Tpu
14 OCHOBHBIC 33/1a4M Ha MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEATbHOM MPAKTHKU
[IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HaTyPaJIbHBIX
15 qucell
1.6 PeaybHbIC 3aBUCIMOCTH, B TOM YHCJIE TIPsSMasi 1 00paTHasi TPONOPIIMOHATEHOCTH
2 Anre0panyueckue BRIPOKEHUS
21 [lepeMeHHbIE, YNCTOBOE 3HAUYEHHE BBIPAXKEHUSI C MEpeMEeHHOU. JlomycTumble
) 3HAYCHUS IICPEMEHHBIX
[IpencraBneHre 3aBUCHUMOCTH MEXKIy BEIMYMHAMU B BHIE (DOPMYIIBL.
2.2 Boruncnenus o hopmynam
2.3 [IpeoGpa3zoBanne OYKBEHHBIX BBIPAKCHH, TOXKISCTBEHHO PaBHBIC BHIPAKCHHS
24 CBoiicTBa CTENEHU C HATypaJIbHBIM ITOKa3aTeIIeM
Opnnounensl 1 MHOrowieHsl. Crenenb MHOrouseHa. Cilo)KeHue, BhIYMTAHUE,
2.5 YMHO>X€HUE MHOTO4JICHOB
@opMyIbl COKPAMIEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI M KBaJpaT Pa3HOCTH.
2.6 dopMya pa3HOCTU KBaApaToB. Pa3noxkeHrne MHOTOYWIEHOB HA MHOKUTEIN
3 YpaBHeHus
31 VYpaBHeHHE, KOpEeHb YPaBHEeHHA, IpaBuIa peoOpa3oBaHus  ypaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHUI
12 JluneliHoe ypaBHEHHE C OJIHOM MEPEMEHHOW, YMCIO KOpPHEW JMHEHHOro
’ YpPaBHEHUS, PEUICHUE JINHEUHBIX YPAaBHECHUI
CocrapneHue ypaBHEHUH MO YCIOBHIO 3ajaud. PellleHne TEKCTOBBIX 3a7ady C
3.3 MOMOIIBIO YPABHEHUI
34 JluneliHoe ypaBHEHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpadux
Cucrema ByX JIMHEHHBIX ypaBHEHUH C ABYMs IiepeMeHHbIMU. Perienne cucrem
35 ypaBHEHUH CIIOCOOOM MOJICTaHOBKH. [Ipumepbl pelieHus TEKCTOBBIX 3ajad ¢
IMOMOULIBIO CUCTEM YPABHEHUI
4 Koopaunate! u rpaduku. OyHKIUN
4.1 Koopaunara Touku Ha IpsAMOM
49 UucnoBeie mpomexyTkd. PaccTosiHue Mexay ABYMsI TOUKAMH KOOPJIWHATHOMN

IIPSIMOU




[IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcurcca M OpJIMHATa TOYKH
4.3 Ha KOOPJAMHATHOM MIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbIX Gopmynamu. UreHue rpadukoB pearbHBIX
) 3aBUCUMOCTEN
4.5 [Monsitre dpynkiuu. ['paduk Gynkuun. CoiicTBa GyHKIHI
4.6 Jluneitnas pynkuus, e€ rpaduk. ['padux pyHkmmm y = [x|
4.7 I'padpuaeckoe perieHne TMHEWHBIX YPABHEHUH U CHCTEM JIMHEWHBIX YPaBHCHHIMA
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA
1 Yucna v BEIYUCICHUS
KBanmparuelii kopenb u3 uyucna. llonstue 00 uppalMoOHAJILHOM YHCIIE.
L1 Jecsatruunbie MpUOIMKEHNS HPPAMOHABHBIX YHCETT
CpoiicTBa apuMETHYECKUX KBaJIpaTHBIX KOPHEHM U UX TMPUMEHECHHE K
1.2 MpeoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUH M BBIYHCICHUSM. J|eHCTBUTEIBHBIE
yucia
1.3 CTteneHb ¢ 1IeITbIM TToKa3aTesieM u e€ cBoiicTBa. CTaHaapTHas 3aIlliCh YHCIIa
2 AnreOpanyecKre BHIPAKCHHS
2.1 KBanparublii TpéxuiieH, pa3ioKeHHe KBaAPaTHOrO TPEXUIeHa HA MHOXKUTEITN
2.2 Anrebpanyeckast 1poob. OCHOBHOE CBOWCTBO aireOpanveckoit 1poou
2.3 CloxeHue, BRIUNTaHUE, YMHOXKEHUE, ACICHUE anreOpandecKux Apooeit
24 ParmmonanpHBIC BEIpaXKeHUS M KX TTpeoOpa3oBaHue
3 YpaBHEHUs U HEPaBEHCTBA
31 KBagpaTtHoe ypaBHeHue, hopMmyina KOpHEH KBaJIpaTHOTO ypaBHeHus. Teopema
: Buera
32 Penienue ypaBHEHUM, CBOAAIIMXCS K JUHEHHBIM U KBaJIPaTHBIM
33 [Tpocreiimme npoOHO-paIOHATHHBIC YPABHEHUS
I'padmueckas mHTEpHpeTanusi ypaBHEHHH C JByMSI MEPEMEHHBIMU M CUCTEM
34 JIMHEWHBIX YPaBHEHHW C JByMs IepeMeHHbIMU. lIpumepsl pemieHus cucrem
HEJIMHENHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU
3.5 PemreHne TekCTOBBIX 3a1a49 aNreOpandecKuM crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NIEpeMEHHO
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIuHeiiHbIe HEPABEHCTBA C OJTHOM MTEPEMEHHON
3.10 CucreMbl TUHEHMHBIX HEPABEHCTB C OAHOM ITepeMEHHOM
4 OyHKIHAHA
[onsarue Gpynkiuu. O6IaCTh ONPENENIeHNs 1 MHOXKECTBO 3HAUEHUH (PyHKITHH.
4.1 CrniocoObl 3a1anust PyHKITUN
4.2 I'paduk byukmum. UreHne cBOMCTB GyHKIINU 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINN, OTPAKAIOMUX PEATbHBIC TTPOIECCHI




OYHKIMY, OMHCHIBAIONIUE TPSMYI0O H  OOpaTHYH IPOIMOPIIMOHAIBHBIE
- 3aBHCUMOCTH, UX IrpauKu
4.5 OyHKIMU y =x? y = X’
4.6 Oyukuuu y = Vx, y = |x|
4.7 I'padmyeckoe pemreHne ypaBHECHHA U CHCTEM ypaBHCHHN
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
1 Uucra u BEIYUCIICHUS
PanmonansHbie umnciaa, UppaMOHAIBHBIE YHCIA, KOHEYHBbIE M OECKOHEUHBIE
L1 NECATUYHBIE TPOOH
MHOXECTBO JIEUCTBUTEIBHBIX YHCEII, JCHCTBUTEIbHBIC YMCIa KaK OCCKOHEYHBIC
JecATUYHBIE poOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
12 JICUCTBUTENIbHBIX YUCEN W KOOPAWMHATHOW mnpsmoil. CpaBHEHHE NEUCTBUTEIbHBIX
YUCeT
1.3 Apudmerrdeckue TeHCTBHS ¢ ACHCTBUTEILHBIMHU YHUCIIAMH
W3mepenus, npuOmmkeHus, oueHKU. Pa3mepbl 0OBEKTOB OKpYKAIOIIErO0 MHUPA,
JUTUTEIIFHOCTh TIPOILIECCOB B OKpyKaromeM wmupe. [IpubmmkéHHOE 3HAaYCHUE
14 BEJIMYMHBI, TOYHOCTh Npubmmkenus. Okpyrienue yucen. [Ipukuaka u oleHKa
pe3yIbTaTOB BHIYHCIICHUM
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJIHON IEPEMEHHOMN
2.2 JIuneiiHoe ypaBHeHue. Permenne ypaBHeHNM, CBOAAIIMXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienue ypaBHEeHH, CBOJSIIMXCS K KBAAPATHBIM
bukanpaTHoe ypaBHeHHe. [IpuMepsl penieHus ypaBHEHUN TPETbe U YETBEPTOU
24 CTeleHel pa3IoKeHHEeM Ha MHOKUTETH
2.5 Pemrenune npoOHO-paioHANBHBIX YPaBHECHUI
2.6 CucTtembl ypaBHEHUI
2.7 YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH U €0 Tpaduk
2.8 Pelenre cucteM ABYX JTMHEMHBIX YPABHEHHI C IBYMsI IEPEMEHHBIMU
0 Pemenue cucteM IByX ypaBHEHHI1, OJJTHO U3 KOTOPBIX JTUHEHHOE, a APYTOe — BTOPOi
) CTCIICHU
2.10 ['padmyeckas MHTEpHIpPETAIUS CUCTEMbI YPABHEHUH C IBYMSI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 anredpandeckuM criocooom
2.12 UucnoBble HEpaBEHCTBA M MX CBOMCTBA
2.13 Penienue nMHENHBIX HEPABEHCTB C OJTHOW MMEPEMEHHON
2.14 Pemienue cucreM JIMHEMHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM
2.15 KBagparHbie HepaBeHCTBA
5 16 ['padmyeckas MHTEpHpeTanusi HEPaBEHCTB U CHCTEM HEPABEHCTB C JBYMs
) MEePEMCHHBIMU
3 DOyHKIIT




KBanpartuunas pynkuus, e€ rpaduk u cBoiictpa. [lapabona, KoopauHATHI BEPIIMHbI

3.1 napaboJibl, 0Ch CHMMETPHH IapadoIIbl
32 I'paduku bynkumii y=kx, y=kx+b u ux cBocTBa
33 I'paduku dhyHKIMNA y=k/X, y = X’ 1 KX CBOWCTBa
34 I'paduku GhyHKINN , 1 ©X CBOHCTBA
4 YucnoBbie OCIeA0BaATEIHLHOCTH
Ormpezenenre U crnocoObl 3aJaHusl YMCIIOBBIX IMOCJIEI0BATENbHOCTEN. 3aqaHue
4.1 MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi u HopmyJioi n-ro dieHa
Apudmernyeckas mnporpeccus. DopMmynbl  n-TO  WieHa  apuU(PMETHUYECKOM
4.2 MPOTPECCUU, CYMMBI TIEPBBIX /1 YJICHOB
['eomeTpuyeckas nporpeccusi. DopMyIibl #-r0 YieHa F€OMETPUUYECKOM TPOTPECCHH,
4.3 CYMMBI TIEPBBIX /1 YICHOB
44 N3obpakenue wieHOB apu(PMETHIECKON U TeOMETPUUYECKON POrpecCcuii TOUKaMu
: Ha KOOPJMHATHOM MIIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMAIBHBINA POCT
4.5 CI10XHBI€ TTPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpoBEpPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHNS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 0011IETr0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHHne omnepupoBaTh IMOHATHUSAMM: MHOXKECTBO, IOJIMHOXECTBO,
Olepaluy HaJ MHOXECTBaMH; YMEHHE ONEpUPOBATh MOHATHAMH: Tpad,
CBSI3HBIN Ipad, 1epeBo, LUK, IPUMEHSTh UX MPU PEIICHUH 3a/1a4; YMEHHE
UCTOJIb30BaTh TpauuecKoe MpPEJCTaBICHUE MHOXECTB JUIsS ONHCAHHS
peanbHBIX MPOLIECCOB U SABJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHbIX
IIPEIMETOB

YMmenue OIICPpHUPOBATH IOHATUAMU: OIPCACICHHUEC, AKCHOMaA, TCOpCMaA,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaTb UCTHUHHBIC 1N JIOXXHBIC
BBICKA3bIBaHHUA, IPUBOJAUTL TIIPUMEPbI W KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHHA U OTPpULIAHUA BBICKA3bIBaHUHU

VYMeHue OonepupoBaTh MNOHATHAMHU: HATypajJbHOE YHCIO, INPOCTOE U
COCTaBHOE YHCJIO, I€JIMMOCTb HaTypaIbHBIX YHCEI, IPU3HAKU JEITUMOCTH,
IeJI0€ YUCII0, MOAYJIb YUCIIa, OOBIKHOBEHHAS APOOb U AECSTUYHAS JIPOOB,
CTaHJAPTHBIN BUJ YUCIIA, PALIMOHAIBHOE YNCII0, UPPALMOHAIBHOE YHCIIO,
apu(pMETHYECKUI KBaJApPAaTHBII KOPEHb, YMEHHUE BBIOIHATH JECHCTBHS C
4KCJIaMHU, CPAaBHUBATh U YIIOPAIOYMBATH YKMCIIA, MPEACTABIIATE YKCIa Ha
KOOPJHMHATHON MPAMOW, OKPYIVIATh YUCJIA; YMEHUE JelaTh NPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCICHUN

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
apu(METHYECKUI KBaJpaTHBI KOpEeHb, MHOTOUIEH, aire0pandeckas
JIpo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTENEeHH O0JIbIIe
€IMHUIIbI; YMEHHE BBINOJIHATH pacuéThl MO GopMysaM, MpeodpazoBaHUs
LENbIX, JPOOHO-PAallMOHANIBHBIX BBIPAXXEHUN U BBIPAKEHUH C KOPHSIMH,
pa3I0KEHUE MHOTOYJIEHA HA MHOXKUTEIIH, B TOM YHUCJIE C UCTI0JIb30BAaHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMM: YUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM NEpEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pellaTh JIMHEHHbIE M KBaJpaTHbIE YpaBHEHUS, JpOOHO-
palMOHaIbHbIE YpPaBHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBI JIBYX
JIMHEWHBIX YpPAaBHEHUMW, JIMHEHMHBIE HEPABEHCTBA M WX CHUCTEMBI,
KBaJpaTHbIE U  JPOOHO-pallMOHAJIbHBIE HEPABEHCTBA C  OJIHOM
IIEPEMEHHOM, B TOM 4YHCJIE IIPU PEUICHUU 3a1a4 U3 JIPYTUX MPEeIMETOB U
MPaKTUYECKUX 3a7a4; YMEHHUE HCII0Jb30BaTh KOOPAUHATHYIO MPSAMYIO U
KOOpPJIMHATHYIO IUIOCKOCTh JJIsi W300pakKeHWsl pEIICHUH YypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATHSAMHU: (DYyHKIUSA, rpaduk (DyHKIUH, HYIH
(GYHKITUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKHA BO3pPACTAHHMS,
yObIBaHMS, HauOoOJIbIlIEe W HAWUMEHbIee 3HA4YCHHS (YHKIMH; yMEHHUE
OTEPUPOBATh TOHATUSAMU: TpsSMasi MPOMOPIHUOHAIBHOCTD, JIHHEHHAS
byHKIMs, KBaApatuyHas (yHKIHs, oOpaTHas MPOMOPIHOHAILHOCTD,




napabosna, runep0osia; yMeHUe CTPOUTh TpapuK PYHKINHN, HCIIOIB30BaTh
rpaduKu U ONpPEAETICHUS CBOMCTB HPOIIECCOB M 3aBUCUMOCTEH, UIS
pelleHus 3aJady U3 JIPYruX ydeOHBIX NMPEAMETOB U pealbHOW KHU3HU;
YMEHHE BBIpAKaTh (POPMYJIAMU 3aBHCUMOCTH MEKIY BETUIUHAMU

Ymenue ONEepUPOBATH TOHSITUSIMH:; MOCJIEA0BATEIIHLHOCTb,
apuMeTHYeCcKass 1 TeOMETpHIECcKasi MPOTPECCUN; YMEHUE UCTIOIh30BaTh
CBOICTBa MOCTIEIOBATENBHOCTEH, (OPMYIIBI CYMMBI U OOIIETO YiieHa MPH
pelieHuu 3a7a4d, B TOM 4YHCIIe 3a7a4 W3 JPYTUX y4eOHBIX MPEAMETOB U
peTBLHOM KU3HU

YMeHue penath 3aJjauu pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLEHTBHI, JOIH
Y 9aCTH, IBKECHUE, pa0OTy, LIEHY TOBAPOB M CTOMMOCTb IIOKYTIOK U YCIIYT,
HAJIOTH, 3aJayd U3 O00JacTH YNpPaBICHHUS JMYHBIMH M CEMEHHBIMU
¢uHAHCAMM); YMEHHUE COCTABJIATh BHIPAKECHUS, YpaBHEHHS, HEPAaBEHCTBA
U CUCTEMBI II0 YCIOBHIO 3aJa4H, UCCIENOBATh IOJIYyYEHHOE pELICHUE U
OLICHMBATh MPaBAOI0I00HOCTh MOITYUYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (DUTYpPa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTOJbHHK, PABHOOCIPEHHBIN W
PaBHOCTOPOHHHMI  TPEYTOJbHUKH,  MPSIMOYTOJbHBIH  TPEYroOJbHHUK,
MeIuaHa, OWCCEKTpHCa M BBICOTA TPEYTONbHHUKA, YETHIPEXYTONbHUK,
napajienorpaMM, pomO, NPSAMOYTOJIBHUK, KBaapaT, Tpamnerus;
OKPYXXHOCTb, KpYyT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPaHCTBCHHBIMHU
¢urypamu; ymeHue peuiath 3aJaud, B TOM YHCIE M3 IOBCEAHEBHOM
’KM3HU, HAa HAXOXJIECHHE T'€OMETPUYECKUX BEIMYMH C HPUMECHEHHEM
M3yUYEHHBIX CBOMCTB GUryp u Gpakron

10

YMeHue omnepupoBaTh IMOHATHSAMHU: paBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; NapAJIJIENbHOCTh U MEPIEHIUKYIISPHOCTD IIPSIMBIX, YIOJI
MEXIy NpSAMBIMH, NEPHEHAUKYJAp, HAKIOHHAsA, IMPOEKLUs, Hogo0ue
¢uryp, monoOHbIE TPEYTONBHUKH, CUMMETPHUS OTHOCHTEIBHO TOUYKU H
OpsMOi; yMEHHe pacro3HaBaTh PABEHCTBO, CUMMETPHIO U IOJ00He
¢buryp, mapaiieabHOCTh U MEPIEHANKYISPHOCTD MPSIMBIX B OKPYKAIOIIEM
MUpe

11

YMeHue onepupoBaTh MOHATHIMU: JJIMHA, PACCTOSHUE, YToJl (BeTUYrnHA
yria, CHUHYC M KOCHHYC YIJIa TpEYrojbHUKAa), IUIOLIA/b; YMEHUE
OIICHUBATh pa3Mephbl NMPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHHE PUMEHATH (POPMYJIBI IIEPUMETPA U IUIOLIAId MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXKHOCTH W TUIOIIQJAW Kpyra, o0beMa MpsSIMOYTOJIHLHOTO
Hapannenermnezla; YMGHI/IG HpI/IMeHSITB HpI/I3HaKI/I paBeHCTBa
TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOoJbHUKA, TEOpeMy
[Tudaropa, TPUrOHOMETPHUUECKUE COOTHOLICHUS JIsi BBIYUCICHHS JUINH,
pacCTOSIHUH, TUIOIIAAeH

12

VYMmenne wu3o0paxarb 1iockue GUrypsl W UX  KOMOWHanuw,
IPOCTPAHCTBEHHbIE (UIYyphl OT PYKH, C I[OMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U  3JIEKTPOHHBIX CpPEJACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIIMCaHMIO

13

Vmenue OIICPHUPOBATDH ITOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAMUHAT,
KOOpAUHATBI TOUYKH, BCKTOP, CYMMa BEKTOPOB, IPOU3BCACHHUC BEKTOpPA HA
YUCJIO, CKaJIAPpHOC IIPOHU3BECACHUEC BCKTOPOB; YMCHHC HCIIOJIbB30BATbH
BCKTOPBI U KOOPAWHATHI JJIA IMMPEACTABICHUA JaHHBIX U PCIICHUSA 3a/1a4, B
TOM YHUCJIC U3 APYTUX y‘{C6HLIX npeaMETOB U peaanoﬁ JKHU3HHU




14

VMeHHe omepupoBaTh MOHSATHAMH: CTOJOMKOBBIE U KPYTOBBIC
JarpaMMBl, TaOJIUIBI, cpeiHee apudMeTHieckoe, MeTuana, HanoobIIee
Y HaMEHbILIee 3HAUYEHHS, pa3Max YMCIOBOro HAOOpa; yMEHHE U3BIICKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATh HH(POPMAIUIO, TTPEACTABICHHYIO
B Ta0JIMIaX U HA TUarpaMmax, OTPakarollyto CBOMCTBA M XapaKTePUCTUKU
PCAJIbHBIX MPOLECCOB U SIBJIGHI/II\/'I; YMCHHEC paclio3HaBaTb M3MCHYHBLIC
BEJINYMHBI B OKPY’KAIOIIEM MUPE

15

YMeHne onepupoBaTh IMOHATUSMU: CIyYalWHBIM OMNBIT (CITydalHBbIH
HKCIEPUMEHT), DJJIEMEHTapHOe COOBbITHE  (PJIEMEHTApHbIM  HCXON)
CIIy4aifHOro OmbITa, Cy4yaifHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaXOIUThb  BEPOATHOCTH  CIy4YalHbIX  COOBITMM B OIBITAaxcC
PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJjaud METOJIOM OpraHM30BaHHOIO TMepedopa M C UCIOJIb30BaHUEM
IpaBWJia YMHOXXEHHS; YMEHHE OLIEHHUBAaTh BEPOSTHOCTU pealbHbBIX
COOBITUIl W SBIEHUI, NOHUMATh POJb NPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI B OKPYXKAIOIIEM MHUPE U B JKU3HH; 3HAKOMCTBO
C TOHATHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEJ U €r0 POJIBIO0 B MACCOBBIX SBJICHUSX

16

YMeHue BbIOMpaTh MOAXOAAIIUN N3YYEHHBIN METO/T IJ1s pELIeHUs 3a1a4H,
IIPUBOJUTH NPUMEPHI MATEMAaTUYECKMX 3aKOHOMEPHOCTEW B IPUPOJE U
JKA3HM, PACIO3HABATh IPOSBICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE,
ONMCHIBATh OTACJIBHBIE BBINIAIOIINECS PE3yJbTAThl, MOJyYEHHBIE B XOAE
pPa3BUTHUSA MAaTEMATUKH KaK HAyKH, IIPUBOJUTH IPUMEPBI MATEMAaTUYECKHUX
OTKPBITHI U X aBTOPOB B OTEUYECTBEHHOW U BCEMUPHON UCTOPHUH




IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Yucna ¥ BEIYMCICHUS

1.1

Harypanbabie u nenpie uncia. [IpusHaku 1eIMMOCTH UETBIX YUCEN

OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, TPOIICHTHI, 0ECKOHEYHBIE IIEPHOANMYECKUE

1.2 poGH
1.3 PanmonansHbie yncina. ApudmMeTnuecKue onepanuu ¢ paioOHaATbHBIMHA YUCIIAMU
JeiictBuTensHpie  uncaa. Apudmerudeckue Onepandd ¢ JIeHCTBUTEIBHBIMH
L4 quciIaMu
[TpubOnmkEHHBIE BBIYMCICHUS, TpaBUia OKPYIJICHHs, TPUKUIKA W OIICHKA
L5 pe3yJibTaTa BEIYMCIICHUN
2 AlreOpanyecKkue BbIPaKCHHS
2.1 BykBeHHBIC BhIpaKeHUS (BBIPAXKEHUS C IIEPEMCHHBIMH)
Crenenp ¢ 1ensiM mokazatesneM. CTeneHb C palMOHAIBHBIM TOKA3aTeIIeM.
2.2 CBolicTBa CTENEHU
2.3 MHoro4ieHsbl
24 AnrebGpanyeckas Jpoob
Apudmerndecknii KOpeHb HATYpalbHOU cTeneHu. JelcTBusic apudMeTnaeckumu
2.5 KOPHSIMU HaTypaJbHON CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA
Ilensie w apoOHO-panMoHaNbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
3.1 ypaBHEHUI
Ilensie 1 apoOHO-parmoHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
3.2 HCPaBCHCTB
33 Penrenune TekcTOBBIX 3a0a4
4 YucnoBble MOCIEI0BATETLHOCTH
4.1 ITocienoBaTeabHOCTH, CIIOCOORI 3aJaHUS [TOCIIEA0OBATENLHOCTEN
4.2 ApudmeTrdeckas 1 reoMeTpruecKas nporpeccuu. @opmMysia CI0KHBIX IPOIICHTOB
5 DyHKIMU
OyHkuus, cnocoOsl 3aaanus GyHkiuu. I'paduk pynkunun. O6macTb onpeneneHus
W MHOXECTBO 3HaueHWd  (yHkmuu. Hymu  dyskmuu.  [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMBbl H
MUHUMYMBI (yHknuu. Haubonbpinee w HauMeHblllee 3HauYeHHE (GYHKIUM Ha
MIPOMEKYTKE
6 Koopaunate! Ha IpsSMOM B IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOoBBI KOOPIMHATHI HA TIFIOCKOCTH
7 I'eomerpust
7.1 I'eomeTpuyeckue GUTyphl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTOYyroJIbHUKH




7.4

OKpy>KHOCTb U KpyT

7.5 N3MepeHne reoMeTpudeCcKuX BETUIHH
7.6 BekTopsl Ha TIIOCKOCTH
8 BeposTHOCTb 1 cTaTUCTHKA
8.1 OnucaTenbHasi CTATUCTHKA
8.2 BepositHoCTB
8.3 Kom6unaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

- Maremaruka. Anredpa: 7-if kjnacc: 6a30BbI ypOBeHb: YUeOHUK; 15-¢ u3nanue,
nepepaboranHoe MaxkaperueB FO.H., Munrok H.I'., HemkoB K.W. u np.; oz
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3narenscTBo
«IIpocsemienne»

- Marematuka. Anre6pa: 8- kiacc: 6a30BbIi YPOBEHB: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaporue F0.H., Munatox H.I'., Hemmkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBenieHune»

- MaTtemaruka. Anrebpa: 9-it kjacc: 6a30BbI yPOBEHb: yUeOHUK; 15-¢ u3ganue,
nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakuuei TensikoBckoro C.A. AxknnonepHoe o6mecTBo «3maTenscTBo

«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Metoauueckue pekomenaanuu. 7-9 kiaccel (k yueonuky Makapsiuesa 1O. H.
uap.) Maxkapsrue F0.H., Muntox H.I'., Hemikos K.W. u ap./ [lox pen.
Tensaxosckoro C.A.

E.B. by1ko. Anreopa. 8 kimacc. Meroguueckoe nocodue. YriyoaEéHHbIN YpOBEHb

E.B. bymko. Anreopa. 9 kinacc. Metonunueckoe nocooue. YrinyOnéHHbINA ypOBEHb



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

MHTEPHET

https://evpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https://fipi.ru/

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-
vebinar/

https://profimatika.ru/bank zadach


https://evpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://olimpium.ru/
https://uchi.ru/teachers/lk
https://fipi.ru/
https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://profimatika.ru/bank_zadach




