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COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH
«MATEMATHUYECKUM MPAKTUKYM»
¢ YKazaHueM (OpM OpraHu3auMu AeATe1bHOCTH

Yucaa

PaunonanbHble Yucia

MHoxecTBO pauuoHaIbHBIX 4Hcel. CpaBHEHME palMOHANBHBIX uMcen. JledcTBus ¢
paLMOHATIBHBIMU YUCcIaMU. [Ipedcmasnenue payuoHanibHo2o Yucia 0ecamuiHolu 0poobsio.

HppanuoHajbHblie YHCIA

[TonsiTe MppanMOHAIBHOTO 4Mcia. Pacno3HaBaHue uppanvoHaNbHbIX uucels. [Ipumepsr

JI0Ka3aTeIbCTB B anrebpe. MpparnonansHocTs uncia V2. [Ipuvenenne B reovmerpun. Cpasnenue
uppayuoHanbHulx yucei. MHodxcecmso 0eucmeumenbHuIX Yuce.

ToxnecTBeHHbIE TPe0OPaA30BaAHUS

YucioBble U OyKBEeHHbIE BLIPAKEHHS

Belpaxxenue ¢ nepeMeHHOW. 3HaueHue BbIpakeHHs. [locTaHOBKa BBIpaXKEHUN BMECTO
MEePEMEHHBIX.

[eabie BbIpaKeHUs

Crenenb ¢ HaTypallbHbIM IOKa3aTesneM U e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpa’keHUH,
COJIeprKalINX CTENEHH ¢ HATypPaJIbHBIM MOKa3aTelleM.

OpHounen, MHorowieH. JIeHCcTBHS ¢ OJHOWICHaMH M MHOTOWICHAMHU (CIIOKEHHE,
BbIUHMTaHUE, YMHOXKEeHHE). DOPMYIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaIPaTOB, KBAJpaT
CYMMBI ¥ Pa3HOCTH. Pa3iiojxeHre MHOTOWIEHa HA MHOXKHTEIH: BEIHECEHHE O0IIET0 MHOKHUTEIIS 32
CKOOKH, 2pynnupoexa, npumeHeHue @QopMynr COKpawéHno2o ymHoodceHus. Keaopammoiii
MPEXUIEH, paA3loNHCeHUe K8AOPAMHO20 MPEXUNEHA HA MHONCUMETU.

JIpo0HO-panuOHAIbLHBIE BHIPAKEHUS

Crenenp c uenbiM ToOKazareneM. lIpeoOpa3zoBanme ApOOHO-IMHEHHBIX BBIPAKEHHIMA:
CIIOKEHHE, YMHOXKEHUE, JIeNeHue. Aneeopauyeckas opodw. [Jonycmumvie 3Ha4eHUs NepemMeHHbIX
8 0pobHO-payuonanvuvix evipadxcenusx. Cokpawenue ancedopauueckux opobeu. Ilpusedenue
aneebopauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOAMU:
CllodHCe e, 8bIYUMAaHUe, YMHOJICEeHUe, OelleHue, 8036€0eHUe 8 CINENEeHb.

Ilpeobpazosanue vipasicerutl, cO0EPHCAUUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

ApudmeTndeckuii KBaJpaTHBIM KopeHb. [IpeoOpazoBaHue BBIpaXEHHH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXKEHUWE, JCIICHWE, BBIHCCCHHE MHOXUTENS W3-10J 3HaKa KOPHS,
BHeceHue MHOJNCUmeJisi N00 3HAK KOPHSL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

UncnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHus

[ToHsiTHE ypaBHEHUS U KOPHS ypaBHEHHS. [Ipedcmasienue 0 pagHOCUIbHOCMU YPAGHEHUIL.
Obnacms onpedenenus ypasneHus (001acmos OONYCMUMbIX 3HAYEHUL NePEMEHHO).

Memoowl pewienus ypasHenuii. Memoovl pagHOCUNTbHBIX NPEoOPA308AHUL, MemMOoO 3aMeHbl
nepemeHnHol, epaghuyeckuii memoo. Hcnonvzoeanue ceolicme hyHKYull npu peuieHuy ypagHeHull.

Ipocmetiwue uppayuonanvisle ypasuenus suoaql f (x) = a/f(x) =

=vg).

Vpasnenus suoa x™ = a. Ypasuenus 6 yenvix uuciax.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOICTBa YHCIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPABEHCTB IPH 3a/IaHHBIX 3HAYCHUSIX MTEPEMCHHBIX.

HepagenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. Oonacme onpedeneHus:
HepaseHcmea (001acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).



Pewenue yenvix, K6aopamuvix U OpPOOHO-PAYUOHANLHLIX HEPABEHCME  MemOOOM
UHMEPBAos.

DOyHKIUUHA

HonsiTe pyHKUM

JlekapToBbl ~ KOOpAMHATBL HA  IUIOCKOCTH. DOpMHUpPOBAHME  MPEICTABICHUNA O
METanpeMETHOM TOHATUU «KOOpAMHATB». CrnocoObl 3amaHusi (QYHKIMHA: aHATUTUYECKUH,
rpaduueckuii, Tabnnunbiid. ['padux ¢ynkumu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce
HCCJIEIOBAHMSI PA3IMYHBIX PEAIbHBIX MPOLIECCOB U PEIICHU 3a/1a4. 3HaueHne QYHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: OONACTh ONpPEACNCHHUs, MHOXECTBO 3HAYCHHUU, HYIH, NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YéMHOCMb/HEeYéMHOCMb,  TPOMEXKYTKA BO3pacTaHus M YOBIBaHUA,
HanOoJbIIIee M HaUMeHblIee 3HaueHus. MccnenoBanue QyHKIUM 110 e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie ynkyuu.

OopaTHasi NPONOPUMOHAJIBLHOCTH

CoiicTBa pyHKIMU Y = S ['unep6omna.

I'pajuku pynkuyuii. Ilpeobpaszosanue ecpaghuxa Gyukyuuy = f(x)ora nocmpoenus
epaghuxoe pynxyuii euoa y = af (kx + b) + c.

I'paguxu ynxyuii y = a+%, y=+vx,y=Vx,y = x|,y = ax’ +bx + c.

IMocenoBaTeILHOCTH U POrPeCCHH

YucnoBass  MOCIENOBATEIBHOCTh.  [IpUMEpBl  YHUCIOBBIX  IOCJIEIOBATEILHOCTEH.
beckoneunple MOCIEAOBAaTENFHOCTH. ApHdMeTndeckas Tmporpeccus U e€  CBOICTBa.
['eomerpuueckast mnporpeccus. Dopmyra obweeo UleHa U CYMMbl N NEPEbIX UIEHOB
apugmemuueckoii u ceomempuieckoli npoepeccuil. Cxo0auascs 2eomempuyeckas npoepeccusl.

Penienne TeKCTOBBIX 32124

3apaum Ha Bce apudMeTHUECKHUeE A€l CTBUA

Penrenne TekcToOBBIX 3amau apudmernueckuMm crocobom. Mcrmonb3oBaHue TaOIUI], CXEM,
YEePTEIKEH, APYTrUX CPEJCTB MPEICTABICHHS JAHHBIX TPU PEIICHUH 3aJIa4H.

3amaum Ha IBHKEHHUE, PA0OTY M MOKYNKH

AHaJIM3 BO3MOXKHBIX CUTYAI[Mi B3aUMHOTO PACIIOJIOKEHHSI OOBEKTOB MPH MX JBUKCHUH,
COOTHOILIEHUSI 00BEMOB BBIIIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agaum Ha YACTH, 10JIM, IPOLEHTHI

Pemenune 3amay Ha HaXOXKJIEHHE YacTH YHCIA W YKCIA 10 ero JacTH. Pemienne 3ajgad Ha
NPOIICHTHI U J10JIK. [I[pMEeHeHre TPOTOPIIHIA TTPU PEIICHUH 3a/1a4.

Jlornueckue 3agauu

Penrenue noruueckux 3anau. Pewenue nocuueckux 3a0au ¢ nomMowbio epagos, mabauy.

OcHOBHBIE METOJbI PelleHUs] TEKCTOBBIX 3ajay: apu(MeTHYECKUH, anreOpandecKuii,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peuwieHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

®opMbl OpraHu3alum yueOHoil 1esiTeIbHOCTH
[IporpamMmma mpeaycMaTpuBaeT MPOBEIEHHWE BHEYPOUHBIX 3aHATHH, paboTy neredl B
rpymmax, mnapax, WHIAUBUAYaJIbHYIO paldoTy, paboTy ¢ MPUBICYCHHEM POAUTENCH. 3aHSATHS
npoBoAsTCs 1 pa3 B HEAEIIO.
B nporiecce o0ydenus HCTIONB3YIOTCS Ciienyrone GopMbl YIeOHBIX 3aHATHMN:
Oecena,
JIEKIHS,
MPAKTUKYM,
YPOKH-TPEHUHTH,
KOHCYJIbTAIIHS,
camocTosiTeNnbHas padora,
DKCIEPUMEHT,

AN NENE NN N



v/ Ha0moneHue,
v/ KOJUIEKTHMBHBIE U UHIUBHIYaJIbHBIE UCCIEIOBAHUS.

TexHOJ0ruN, METOTUKH:

ypoBHEBas Au(QepeHIranus;

npoOeMHOe 00yUeHHUE;

MIOMCKOBAsI IEATEIIBHOCTD;
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH;
310pOBbECOEPETAIONIIE TEXHOIOTHH.

ANANENENEN



TEMATHYECKOE INTAHUPOBAHHUE

C YKABAHUEM KOJIMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI

9 ki1acc
DJIeKTPOHHbIE
Homep Conepianne MaTepuaia KosnuecrBo (uudposbie)
TeMBbI 4acoB o0pa3oBaTte/ibHbIC
pecypcsbl
1 Uucra, 4MCIIOBBIC BIPAXKEHUS, POLECHTHI 1
2 AnrebpanuecKue BHIPAKCHUS 1
bu6mmoreka [JOK
3 DopMyIIbl COKPAIEHHOT0 YMHOKEHUs. CIoco0bI 2 https://m.edsoo.ru/7f4251d0
Pa3JIOKEHUSI MHOTOWICHA HA MHOKHUTEIN bubmuorexa [JOK
https://m.edsoo.ru/7f4239de
4 PannonanbHble 1pobu U ux cBoicTBa. JlomyCcTUMBIE 1 bubnuorexa [JOK
3HaYEHUs NEPEMEHHBIX https://m.edsoo.ru/7f444a94
bu6mmoreka [IOK
https://m.edsoo.ru/7f43259¢
5 Tox1ecTBO, TOKIECTBEHHBIE TPEOOpPa30BaHUS 3 bubnnoreka [JOK
parMoHAIBHBIX IPOOCH https://m.edsoo.ru/7f432736
bubmuoreka [JOK
https://m.edsoo.ru/7f432736
bu6mmoreka [IOK
6 CrerneHs c 11eJbIM [10Ka3aTeIEM U €€ CBOMCTBA 2 hutps://m.edso0.0,/7 435992
bu6mmoreka [IOK
https://m.edsoo.ru/7f435ed6
7 Kopens n-oii crenenu, CTeneHsb ¢ paluOHAIBHBIM 3
MOKAa3aTeJIeM U UX CBOMCTBA
3 YpaBHEHMS U HEpaBeHCTBA. PaBHOCHIIbHBIE 1
ypaBHEHHUS
[Tonstue Gpynxiun. @yHKus 1 aprymeHT. O61acTE bub6nuorexa [IOK
9 onpezaenenus GpyHkuuu. O0nacTh 3HaUYSHUN 2 https://m.edsoo.ru/7f433d84
byHKIIMN
I'paduk pynkunu. Hymn pynkumun. OyHkuus,
10 | Bo3pacratouias Ha oTpe3ke. OyHKIUS, yObIBaroImas 2
Ha OTpe3Ke
11 CrenenHas ¢pyHkuus. YetHas,, HedeTHass QyHKLUS. )
CBolicTBa YETHOM M HEYETHOM CTENEHHBIX (QYHKIH]
12 I'paduxu creneHHbIx GyHKUMH. UTeHHe rpaduKoB 3 bubmoreka [IOK
byHKIUI https://m.edsoo.ru/7f44516a
bu6mmoreka [JOK
https://m.edsoo.ru/7f43f3b4
13 Apudmernaeckas mporpeccus 2 Bubnnotexa LIOK
https://m.edsoo.ru/7f43ef2c
bu6mmorexa [IOK
14 TeoMeTpHYeCKas POrpeccHs 2 https://m.edsoo.ru/7f43f0c6
bu6mmorexa [{OK
https://m.edsoo.ru/7f43{8a0
15 TekcToBbI€ 331a4M Ha ABM)KEHHE U CIIOCOOBI X ) bubnuorexa [IOK

peneHust

https://m.edsoo.ru/7f443fea




TexcToBrIie 3aa4d Ha BBIYHMCIICHUC o0beMa

16 2
paboThI U CIOCOOBI MX PEHICHUS
TekcToBbIe 331241 Ha IPOLIEHTHOE COAEPKaHNE
17 | BemecTB B CIUIaBaX, CMECSX M PACTBOPAX, CIIOCOOBI 3
peuIeHus
Hroro 34




INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI
KYPCA BHEYPOYHOU JEATEJIBHOCTU <MATEMATHYECKHU ITPAKTUKYM»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) naTpuoTHyecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K TMPONUIOMY W HACTOAIIEMY POCCHHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUHCKOU
MaTEeMaTHYECKOU ITKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peallu3allid ero Ipas,
MPEACTABIICHHEM O MAaTEeMaTHUYeCKHX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
0OCYXICHUIO ATHYCCKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM IPUMEHEHHUEM JIOCTHIKECHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHHH IPAKTUUYECKHX 3a7a4 MaTeMaTH4YeCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTrO 00pa30BaHUs Ha MPOTSHKEHUU BCe
JKU3HM JIJIS1 YCTICITHOM Mpo(deCCUOHAIBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPaeKTOpUH OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTH4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JICTETHYECKOMY BOCIHPHUSITHIO MaTEMaTUYECKHX
00BEKTOB, 33/1a4, PEHICHU, PacCyKICHUN, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTAICH B JIEATSIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX TPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeTOBEYECKOW eATEeTLHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIU3AIINH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCICA0BATCILCKOM eI TEIbHOCTH,

6) pusuyeckoe BocnuTanue, popMupoBaHmne KyJbTYPbl 310POBbs U IMOIIHOHAJIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUYECKHUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbS, BEICHUS
310pOBOTO 00pa3a *KHU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUNA U OTABIXA,
perynsipHas pusudeckas akTUBHOCTb), ¢(hOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HaAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rn4ecKoe BOCIUTAHUE:

OpHEHTaIle Ha MPUMEHEHHWE MATeMaTU4YeCKUX 3HAHWM ISl pelIeHus 3aaad B 00JIacTH
COXPAaHHOCTH OKPYKAIOIIEH cpefpl, MIAHUPOBAHUSA TOCTYIKOB W OIICHKH HMX BO3MOXKHBIX
MOCTEACTBUIA ISl OKPYKAIOIIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
po0JieM U IyTel X peleHus;

8) aganTanus K U3MEHAIOIMMCS YCIOBHSAM COLHAILHON U MPUPOIHOIi cpelbl:

TOTOBHOCTBIO K JIWCTBHSIM B YCJIIOBHSIX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
Jroziel, MpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM U KOMIICTCHIINH W3
OTIBITA IPYTHX;



HE0O0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (POPMYIHPOBATH UJIEH,
HOHATHS, TUIOTE3bl 00 0OOBEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TPeOyHOIIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMbIE PELIEHHUS U JIEHCTBUA,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEICTBUS, HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jiornueckue aeiicTBuA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEIEICHHUsI IOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS ISl 0000LICHUS U CPABHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYyITHpOBaTh MW TNPEOOPA3OBBIBATH CY)KICHHS: YTBEPAWUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHS B (paKkTax, TaHHBIX,
HaOJIIOACHUAX M YTBEP)KACHUAX, MpeanaraTb KPUTEPUM IS BBIBIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUECHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (IpsAMble M OT HPOTHBHOIO),
IIPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE I0Ka3aTeIbCTBA MAaTEMaTUUECKUX (DAKTOB, BHICTPAaUBaTh
apryMEeHTaluIo, MPUBOJUTH IPUMEPbl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHuUs;

BbIOMpATh CHOCOO pelieHus: y4eOHON 3ajaud (CpaBHHUBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue A1eHCTBHA:

MCIIOJIb30BaTh BOMIPOCHl KaK HCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUS, (HOPMYIHpOBAThH
BOIPOCHI, PUKCUPYIOLIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABINBATh HCKOMOE U
JnaHHoe, (GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECIIOXKHBIN HSKCHEPUMEHT, HEOOJbIIoe
HCCJIEIOBAaHME IO YCTAHOBJIEHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOpMyIUpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJabTaTaM IPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEI0BAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHHNI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE IPOIECCA, a TAK)KE BBIIBUIaTh MPEATOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnpopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMM, JaHHBIX, HEOOXOAMMBIX JUIS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATHh HH(POPMAILIHIO PA3TMYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh POpMy MpeacTaBIeHUs HH(OPMALIMU U WIUTIOCTPUPOBATH pelIaeMble 3aJa4u CXeMaMu,
IyarpaMMamu, HHOU Tpadukoi 1 UX KOMOMHAIUSIMU;

OLICHUBAaTh HAJAE&KHOCTh HMHGOPMALMU MO KPUTEPHUSAM, NPEUIOKEHHBIM YUUTENIEM HWIIU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1efiCTBUA:



BOCIIPHHUMATh U (POPMYIHPOBATH CY>KACHUS B COOTBETCTBHU C YCIOBHSIMU U LIEISIMUA OOILICHHUS,
SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIEHHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJyUEHHBIH PE3yJIbTaT;

B X07ie 00CY>KJICHHS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkK/1aeMOi TeMbI, MPOOJIEMBI, pelIaeMoi
3a/1a4M, BBICKA3bIBATh W], HALIEJICHHbIE HA NOUCK PELIEHMs], CONIOCTABIATh CBOM CYXJIEHUS C
CYXKICHHUSIMH JIPYTHX YYaCTHHKOB JHaora, oOHapyXHBaTh pa3iIM4Me U CXOJCTBO MO3ULIUH, B
KOPPEeKTHOH (popme hopMyIHpOBATH PA3HOTIIACHS, CBOM BO3PAXKEHUS;

NOPEJCTaBIATh PE3yibTaThl pPELICHUS 3aJauyd, SKCIEPUMEHTa, HCCIeI0OBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJUTOPUH;

NOHUMATh M HCII0JIb30BaTh IPEUMYIIECTBA KOMaH/IHOW M HHIUBU1YyaJIbHON pabOThI IPU PELICHUN
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

NPUHUMATD 1e]Ib COBMECTHOM JESTEIHbHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenensath BHUIbI padoOT, JOrOBApUBATHCS, OOCYKIaThb MPOIECC M Pe3yibTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYMHIOBBIX (popmax paboThl (00CyKaeHHS, 0OMEH MHEHHUSIMH, MO3TOBbIE IITYPMbI
U JIpyrue), BBIIOJHATH CBOIO 4acTh PabOThl MU KOOPAMHUPOBATH CBOU JAECUCTBUS C JAPYTUMU
YJIeHaMU KOMaH[Ibl, OLIEHWBATh Ka4yeCTBO CBOETO BKJIAJa B OOLIMN MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, AJTOPUTM peIleHus 3aaauyu (WIM €ro 4acTh), BbIOHMpATh
crnocod pemieHuss € y4€TOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BIQJIETh CIOCO0aMH CaMOIIPOBEPKHM, CaMOKOHTPOJIA TMpolecca W pe3ylbTaTa peleHUs
MaTeMaTHYeCKOM 3aa49Hu;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH ITPH PEILICHUU 3a/1a4H, BHOCUTH KOPPEKTHBBI
B JICATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIbCTB, HAMIEHHBIX OIIMOOK, BBISIBIECHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE Pe3yJIbTaTa JeSATEIbHOCTH TOCTABIEHHON 11eJI U YCIOBUSIM, OOBSACHATh
OPUYMHBI  JIOCTMOKEHUS] WJIM HEJOCTH)KEHUS LeJIHM, HaxXOJUTh OLIMOKY, /JaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHI

K xoniy o0y4ueHus B 9 kijacce o0yJaronuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BLIYUCICHUSA

CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHAIBHBIE M HPPANMOHALHEIC YUCIIA.

BrimonHsaTe apudmeTnueckue NeHCTBUS ¢ pallMOHATBHBIMU YMCIAMH, COYeTas YCTHBIC U
MUCHhMEHHBIC TPUEMBI, BBITIONHATH BRIYUCIICHUS C UPPAITIOHATHBHBIMU YHCIIAMH.

HaxoauTh 3HaueHus CTENeHeH ¢ LeNbIMU MOKa3aTeNIMU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHUCIIOBBIX BBIPAKCHHM.

OKpyrisTh ACUCTBUTENBHBIC YHWCIA, BBINOJHATH NPUKHUIKY pE3yJibTaTa BBIYHCICHUM,
OIICHKY YHCJIOBBIX BBIPAKCHHU.

YpaBHeHUs M HEPABEHCTBA

Pemarth TuHEHHBIC ¥ KBaJIpaTHBIC YPAaBHEHUS, YPABHCHHUS, CBOIAIIMECS K HUM, IPOCTEHTITHIE
JIpOOHO-PAlMOHALHBIE YPABHEHHUS.

Pemathe cucTemspl NIBYX JUHEHHBIX YpaBHEHUU C JBYMs NTEPEMEHHBIMH H CUCTEMBI JIBYX
ypaBHEHUM, B KOTOPBIX OHO yPaBHEHUE HE SBISETCS JIMHEUHBIM.

Pemate TekcToBble 3adauu anredpandeckuM CrocoboM C TIOMOIIbIO COCTaBJICHHS
YpaBHEHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MIEpEMEHHBIMHU.
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IIpoBOIUTE NMPOCTEHUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHU, B TOM YHCIIE C
IPUMEHEHHEM IrpaUUecKUX MpecTaBlIeHUH (YCTaHaBIMBaTh, UMEET JIM ypaBHEHNE UIIM CUCTEMA
YPaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate JsMHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb pELICHUE
HEPaBEHCTB HA YUCJIOBOMU IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemats cucTembl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKJIFOYAOIINE KBaPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbl HEPAaBEHCTB Ha YHMCIOBOH IMPSIMOM, 3alUCHIBATH
pEeLIeHnE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate (yHKIMN U3y4eHHBIX BUJOB. [IoKa3bIBaTh CXEMaTUYECKH PACIIOIOKEHUE Ha
KOOPJMHATHOHN IUIOCKOCTH IpauKoB (YHKUMN B 3aBUCUMOCTH OT 3HAYEHUH KOA(PPHUIIHUEHTOB,
OTHCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth 1 u300paXkaTb CXEMaTHUECKU IpadUKU KBAaIPAaTUUHBIX (YHKIUI, OMNUCBHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacrnio3HaBaTh KBapaTH4HYO (QYHKIMIO IO GOpMYJIe, IPUBOAUTE IPUMEPHI KBaIPATUYHbBIX
GyHKIMH U3 peabHOW KU3HH, GPU3UKU, TEOMETPUH.

YucaoBble MOCIEI0BATEIbLHOCTH H IPOrPecCHH

Pacno3naBare apuMeTHUECKYI0 U T€OMETPHYECKYIO MPOTPECCUU TIPH Pa3HBIX Crocobax
3aJaHusl.

BEBINMONHATE BBIYUCIECHUS] C WCIOJB30BAaHMEM (POPMYINI 1-TO WieHa apu(PMETHYECKOH |
TEOMETPUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl NOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPAUHATHOM TJIOCKOCTH.

Pemars 3a1aun, cBsI3aHHBIE ¢ YHCIOBBIMU IIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJJa4X U3
peabHOM >KM3HM (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

9 KUIACC

Kon
NPoOBEPsIEMOro
pe3yJbTara

1

OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMBI

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

Yucna v BEIUMCIICHUS

1.1

CpaBHUBATh U YNOPSJOYMBATh PAllMOHAJIbHBIE U HPPALlMOHAJIbHBIE YUCIIA

1.2

BrmonasaTh apI/I(l)MCTI/ILIeCKI/IC ,HeﬁCTBHH C paquOHAJIbHBIMU YHCJIaMH, COUYCTas1
YCTHBIC W MHUCbMCHHBIC HpI/IéMBI, BBIIIOJIHATL  BBIYMUCICHUA C Hppa-
OIHMOHAJIbHBIMHU YU CJIaMH

1.3

HaXO,I[I/ITB 3HAQUYCHMS CTCIICHEH C OCJIBIMU ITOKa3aTCIIAMU U KOpHCfI, BBIYUCIIATH
3HA4YCHUA YU CJIIOBBIX BLIpa)KCHI/Iﬁ

1.4

OxpyryTh JEUCTBUTEIBHBIE YHWCIA, BBIIOJIHATH IMPUKHUIKY pe3yJibTaTra
BBIYMCIICHHM, OLIEHKY YMCJIOBBIX BBIPAKECHUN

YPaBHeHI/IH H HCPABCHCTBA

2.1

Pemarp nuHeiHbIe U KBapaTHBIC YpaBHEHUS, YPAaBHEHHSI, CBOASIIUECS K HUM,
MpOCTeHIINE TPOOHO-PAMOHATIBHBIC YPaBHEHUS

2.2

Pemate cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH M
CHUCTEMBI JBYX YpPaBHEHUW, B KOTOPBIX OJIHO YpPaBHEHHUE HE SBIACTCSH
JIMHENHBIM

2.3

Pemrate TekcTOBBIE 3amauM  aNreOpaMyecKHMM CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHHSl ypaBHEHUS WJIU CHUCTEMbl [JBYX YpaBHEHUH C JByMs
TepEMEHHBIMU

24

[IpoBoauTh mpOCTENIINE UCCIEAOBAHUS YPABHEHUNW M CUCTEM YPABHEHUH, B
TOM 4HCI€ C TpPUMEHEHUEeM TIpadUuecKux MpeACTaBIeHUN (Hampumep,
YCTaHaBIIMBATh, UMEET JIM YPABHEHUE WJIM CUCTEMA YPAaBHEHHUN PEIICHMUS, €CITU
MMEET, TO CKOJIBKO)

2.5

Pemarp nuHelHble HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHrEe HEPaBEHCTB Ha YUCIIOBOM IIPSIMOM, 3aIIUCBIBATH PEILIEHHUE C TOMOLIBIO
CHUMBOJIOB

2.6

PemiaTte cucTeMbl TUHEHHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAIOIIIHEC
KBaaApaTHOC HCPABCHCTBO, 1/1306pa>1<aTL peICHUC CUCTECMblI HCPABCHCTB Ha
YHCI0BOH HpHMOﬁ, 3aIIMCbIBATh PCINCHNEC C TIOMOIILK0 CHMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA MPH PELICHUH PA3JIMYHBIX 3a7a4

DOyHKIU

3.1

Pacnio3HaBath (yHKIMHM H3Yy4eHHBIX BUAOB. IloKa3pIBaTh CXEeMaTHUECKU
pacrnosoKeHue Ha KOOpJAMHATHOM TIOCKOCTH IpadukoB GyHKIUN Buaa: y=kx,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Hau€HUN KOA((HUIINEHTOB,
OIMCHIBATh CBOMCTBA (PYHKUIUHN

3.2

IToka3bIBaTh CXEMaTMYECKH PACIOJIOKEHHE Ha KOOPAMHATHOM INIOCKOCTH
rpaduKoB GyHKIHI Buaa y = VX, y = |x| u omuckBaTh cBoiicTBa GyHKIHit

33

Crpouth M u300pakaTb CXEMaTHUYECKH TI'padUKU KBaJpaTUUYHBIX (DYHKIHH,
OIMCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIMHI MO UX rpaduxkam

34

Pacrnio3HaBath KBaJIpaTH4HyI0 (QYHKIMIO MO (opmylie, IPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUN

ApI/I(bMeTI/ILICCKaSI U TCOMCTPHUYICCKAs IMPOTPCCCUU
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Kon

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOI

MpPOBEPAEMOro 00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUsA
pe3yJbTara

41 Pacrio3naBath apuMeTHIECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH MIPH PA3HBIX
crocobax 3a7aHus

49 BBIONMHATS,  BBIYUCICHUST C  HCHOJB30BaHUEM  (HOpPMYN n-TO  4ICHA

' apru(pMETHIECKON U TEOMETPUUCCKON TPOrPECCH, CYMMBI TIEPBBIX N YJICHOB

43 N300paxaTh uieHBl MOCIEIOBATEILHOCTH TOYKAMM Ha KOOPIMHATHOU
IJI0OCKOCTH
Pemarp 3amaum, cBA3aHHBIE C YHCIOBBIMU IOCIIEIOBATEILHOCTAMU, B TOM

4.4 yuclie 3aJaud M3 peaTbHOM JKU3HU (C MCHOJIb30BAHUEM KaJIbKYJATOPA,

IU(PPOBBIX TEXHOJIOTHI)
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IMTPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

9 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna v BBIYUCIICHUS
11 PanyonanbHple uMcla, UppalMOHAIBHbIE YHCIA, KOHEYHble M OECKOHEYHbIE
JEeCSITUYHBIE IPOOH
MHOX€eCTBO AEUCTBUTEIBHBIX YMCEN, ACHCTBUTEIbHBIE UMCIIA KAaK OECKOHEUHbIE
12 JecATU4Hble ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKJY MHOXKECTBOM
' NEHUCTBUTENBHBIX YMCEN U KOOPAMHATHOM mpsiMoi. CpaBHEHME AEHCTBUTEIbHBIX
qHCell
1.3 Apudmernaeckne IeCTBUS ¢ NEHCTBUTEILHBIMHA YUCIAMU
W3mepenus, npulOimxeHus, oueHkU. Pa3Mmepbl 0OBEKTOB OKpYXKaroIIEro MUpa,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxkatomem wmupe. IlpubnmxéHHoe 3HadeHHe
' BEJIMYMHBI, TOYHOCTh HpuOimxenus. Oxkpyriaenue umcen. Ilpukuiaka um oueHka
pe3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 YpaBHEHHUsI C OHON IEpEMEHHON
2.2 JIuneitHoe ypaBHeHuUe. Pelienue ypaBHEeHH, CBOASAIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHHH, CBOASIINXCS] K KBaJPAaTHBIM
24 EI/IKBaI[pUaTHOC ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPETbed U 4ETBEPTON
CTENEHEN pa3I0KEHHUEM Ha MHOKUTENN
2.5 Pemenue npoOHO-paniMOHaIBHBIX YPaBHECHUI
2.6 Cucrembl ypaBHEHUNI
2.7 YpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucrem 1ByX JUHEHHBIX YPABHEHUH € ABYMs IEPEMEHHBIMU
29 Pemenue cucrem IByX ypaBHEHHI, OJJHO U3 KOTOPBIX JUHEUHOE, & APYrO€ — BTOPOUH
CTETICHH
2.10 I'paduueckas MHTEpIIpETaIUs CUCTEMbl YPAaBHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHre TMHENHBIX HEPABEHCTB C OJAHOW NIEPEMEHHON
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.15 KBazpaTHble HEpAaBEHCTBA
716 I'paduueckas MHTEpHpeTanuss HEPAaBEHCTB M CUCTEM HEPABEHCTB C JIBYMs
MIEpEMEHHBIMU
3 DyHKIMH
31 KBanpatuunas ¢pyskius, e€ rpaguk u cBoiictsa. [lapabosa, KoopAHHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH 11apadoJIbl
3.2 I'paduxu GyHkmit y=kx, y=kx+b 1 ux CBOWCTBa
3.3 I'paduku pynkuunit y=k/x, y = x° u ux cBoiicrBa
3.4 I'paduku QyHKIMH, 1 X CBOHCTBA
4 YucnoBble NOCIEN0BATEIBHOCTH
41 Omnpenenenre U crnocoObl 3a/laHUsl YMCIIOBBIX IOCIIEOBAaTeIbHOCTEN. 3agaHue
M10CJIe/IOBATEIbHOCTH PEKYPPEHTHOM popmysol u popmyInoil n-ro uieHa
49 Apudmernueckas  mnporpeccus.  Dopmynbl n-ro wieHa — apuPMeTHUECKOi

porpecCrumr, CyMMBI IICPBLIX 71 YJICHOB
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpuueckas nporpeccus. PopMysisl 7-TO 4WIEHA FEOMETPUYECKON ITPOTPECCUM,

4.3 CYMMBbI TIEPBBIX 7 YWICHOB

44 N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPUUYECKON MPOTPEecCHil TOUKaMu
) Ha KOOPJIMHATHOM TJIOCKOCTH. JINHEHHBIN U SKCITOHECHIIMATIbHBINA POCT

4.5 CI105KHbBIE TTPOIECHTHI
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ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM ITPOT'PAMMBI OCHOBHOI'O

Kon

NpoBepsieMoro

TpeOoBaHUs

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSITUSIMH: MHOKECTBO, MOJMHOXECTBO, ONEpalldu
HaJ MHOXXECTBaMH; YMEHHE ONEepUPOBATH MOHATHAMU: Tpad, CBA3HBIN Tpad,
JEpPeBO, IUKJ, MPUMEHATh UX IPHU PEIICHUM 33]a4; YMEHUE HCIOJIb30BaTh
rpaduyecKoe IPeCTaBICHHEe MHOXKECTB I OMMCAHUS PEATbHBIX MPOIIECCOB
U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB

YMeHue ornepupoBarh TOHATHSMHU: OIpEACNIeHHe, aKCHoMa, Teopema,
JI0KA3aTeNIbCTBO; YMEHHME PACIIO3HABATh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS,
MIPUBOJUTH IPUMEPHI K KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHHS
BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATYPAIbHOE YUCIIO0, IPOCTOE U COCTABHOE
YUCJIO0, JETUMOCTh HAaTYPaJIbHbIX YKCEII, IPU3HAKU JACIUMOCTH, LIEJI0€ YUCIIO,
MOJ1yJIb YUCJIa, OOBIKHOBEHHAsI IPOOb U IeCATUYHAS POOb, CTAaHAPTHBIN BH]T
YHUClIa, PAMOHAIBLHOE YHCIIO, HMPPAIMOHAIBHOE YHCIO, apu(pMETHUYCCKHUI
KBaJIpaTHbIA KOPEHb, YMEHUE BBINIOJIHATH JECHCTBUS C YUCIAMH, CPAaBHUBATH
Y yHOPSIAOYMBATh YHWCIIA, MPEJICTABIATh YWCIAa HAa KOOPJAMHATHOM MPAMOM,
OKpYIJISITh 4YHMCJIA; YMEHHE JeNlaTh MPUKUAKY U OLEHKY pe3yjbTara
BBIUMCIICHUH

YMenmne OINICpHUPOBATH TMOHATHAMHU: CTCIICHbL C 1CJIbBIM IIOKA3aTCIIEM,
apu(pMeTHYeCKUIl KBaJpaTHBIII KOpEHb, MHOTOWIEH, alredpandeckas JIpoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTETEeHU OOJIbIIe eAUHULIBI;
YMEHHE BBIIOJIHATE pacuy€Thl 1o popmynam, mpeodpa3oBaHUs LENbIX, APOOHO-
pallMOHAIBHBIX BBIPAXKEHUNW M  BBIPAXKECHUN C KOPHSMH, PA3JIOKEHUE
MHOIOWJIEHa Ha MHOXWTEJIHM, B TOM YHCJIE C HCHOJIb30BaHHEM (HOpMyII
Pa3HOCTH KBa/IPaToOB M KBAJIpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOM
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE
pemiate JUHEHHBIE W KBaJpaTHbIE ypaBHEHUS, APOOHO-palliOHANbHBIE
YpPaBHEHUS C OJIHOW MEPEMEHHOM, CUCTEMBI JBYX JMHEWHBIX YpaBHECHHUH,
JTMHEWHbIE HEPABEHCTBA U MX CUCTEMBI, KBaJAPATHBIE U IPOOHO-pAIlMOHAIbHBIC
HEpPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YMCJIE IIPU PELIECHUH 3a1a4 U3 Ipy-
TUX PEIMETOB U IMPAKTUYECKUX 3a7a4; YMEHUE UCITOIb30BaTh KOOPAUHATHYIO
MPSIMYIO M KOOPJAUHATHYIO TIJIOCKOCTh JTSI U300paKeHMsI PEIICHU ypaBHEHUH,
HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh NOHATUAMU: (yHKIUA, Tpabuk QyHKIUU, HYIU
GYHKIIUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, TPOMEXYTKH BO3paCTaHUs,
yObIBaHMS, HAWMOOJbIIEE W HaWUMEHBINEE 3HAYCHHUS (QYHKIUUA, YMEHHUE
OTIEpUPOBATH MOHATHIMU: MPSMast TPOTIOPITUOHATBHOCTD, IMHEWHAS (DYHKITHS,
KBaJipaTuHass (QYHKIUs, oOpaTHas MPOMOPIMOHATIBHOCTh, Mapaborna,
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Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJibTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpa3oBanus Ha ocHoBe PI'OC

runep0osia; yMeHUE CTPOUTh rpaduku (PyHKIUHI, UCIIOIB30BaTh rpaduKu JIst
OTIpeJIeJICHUs] CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, JUIS PEUICHUs 3a7ad U3
APYrHX Y4YeOHBIX TIPEIMETOB U pEaJbHOM IKM3HH; YMEHHE BBIPAXKaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHYHHAMH

YMeHue onepupoBaTh MOHIATHSIMH: MTOCIEAOBATEIHHOCTh, apupMETHICCKas U
reoMeTpuyecKas IPOrPECcCu; yMEHHE UCIIOJIb30BaTh CBOIiCTBa
nocieoBareabHoCcTed, GOpMysbl CYMMbl M OOMIETO YjeHa MpU PEIICHUU
3a/1a4, B TOM YHMCJIE 33J]a4 U3 APYrUX Y4eOHBIX MPEIMETOB U peaIbHON KUZHU

YMeHue pemath 3a7aud pa3HbIX THUMOB (B TOM 4YMCJIE HA MPOILEHTHI, T0JIU U
4acTu, JBIXKEHHUE, paboTy, IIEHYy TOBAapOB M CTOMMOCTH IMOKYIOK M YCIYT,
HAJIOTH, 331a4¥ M3 00JIACTH YIPABJICHHUS JMYHBIMU U CEMEHHBIMU (DUHAHCAMH);
YMEHHE COCTaBIISITh BBIPAKEHUS, YpAaBHEHUS, HEPABEHCTBA U CUCTEMBI IO
YCIIOBHIO 3a/layd, HCCJIEAOBAaTh IIOJIyYEHHOE pEUICHUE U OLEHUBATH
MPaBI0NO0I00HOCTh MOTYYSHHBIX PE3YIbTAaTOB

YMeHne onepupoBaTh MOHATHAMH: (QUTypa, TOYKA, OTPE3OK, MpsMast, Jyd,
JIOMaHasi, yroJl, MHOTOYTOJbHHUK, TPEYrOJNbHHUK, PaBHOOCIPEHHBIA U
PaBHOCTOPOHHUI TPEYTrOJIbHUKHU, IPSIMOYTOJIBHBII TPEYTrOJIbHUK, MEIUAHA,
OucceKTpuca M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK, apajlieorpamMmm,
poMO, IPSIMOYTOJIBHUK, KBAaJpaT, TPaleLns; OKPYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHUE PeIIaTh 3a7a4H, B TOM
4HCJIE U3 TIOBCEJHEBHOM JKU3HU, HA HAXOKIECHUE T€OMETPUYECKUX BEJIMUUH C
IPUMEHEHHEM U3YUCHHBIX CBOMCTB GUTyp U (hakTOB
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YMeHue onepupoBarh TOHSTHSIMH: PABEHCTBO  (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPAIEIBHOCTh U TNEPHEHAUKYISAPHOCTh MPSAMBIX, YIoOJl
MEXJy NMPSAMBIMHU, NEPIEHAUKYISAP, HAKIOHHAs, MPOEKIMs, nogodue Guryp,
HOH06HBI€ TPEYroOJIbHUKH, CHUMMETPHUSA OTHOCUTCIIBHO TOYKH H pr[MOI\/'I;
YMEHHE paclo3HaBaThb pAaBEHCTBO, CHMMETPUIO M Mmojodue ¢uryp,
NapaJUIeIbHOCTh U NEPIIEHIUKYISIPHOCTD NPSIMBIX B OKPY>KAIOIIEM MUDPE
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YMeHue onepupoBaTh MOHATUIMU: JUIMHA, PACCTOSIHUE, YToJl (BeJTUYHHA yIiia,
CUHYC Y KOCUHYC yTJIa TPEYTrOJbHUKA), TUIOIAh; YMEHHUE OIIECHUBATH Pa3MephI
MIPEIMETOB U OOBEKTOB B OKPYXKAIOIIIEM MUPE; YMEHHUE MPUMEHSATH (POpMyIIbI
IEpUMETPA U IUIOLIAAA MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH Y IUIOIIAJH
Kpyra, o0bemMa MpsSMOYTOJIBHOTO MapajuieJenuIie[a; YMEHUE MPUMEHSTh MPHU-
3HAKM PABEHCTBA TPEYTOJbHHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Ilucaropa, TpuroHoMeTprueCKUe COOTHOMIICHMS JII BBIYUCICHUS
JUIMH, PACCTOSIHUM, IUIOIIANEH

12

YMmenue n3o0paxaTh MI0ckue GUrypsl U X KOMOMHAIIMU, TPOCTPAHCTBEHHBIE
Gurypsl OT pykH, C TIOMOUIbIO YEPTENKHBIX WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB M0 TEKCTOBOMY WJIM CUMBOJIBHOMY ONMCAHUIO
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YMeHue omnepupoBaTh MOHATUSMHU: MPSAMOYrojibHAs CHCTEMa KOOPAMHAT;
KOOpJIMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEAECHHE BEKTOpa Ha
4HCII0, CKAJSIPHOE IPOU3BEACHNE BEKTOPOB; YMEHHE UCIIOJIb30BaTh BEKTOPHI U
KOOpPJAMHATHI JJIs IPEACTABIEHUS TaHHBIX U PEIIEHUs 3a7a4d, B TOM YHUCIIE U3
JPYTUX Y4eOHBIX MPEIMETOB U PEaIbHOM JKHU3HU
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Kon
NMPoBePSIEMOro
TpeOoOBaHMS

14

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJibTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMHU: CTOJIOMKOBBIE U KPYTOBBIE JHArpaMMbl,
TabIUILBl, CpeHee apupMeTnyeckoe, MeiaHa, HauOoJblllee U HauMEHbIIee
3Ha4YeHHUs, pa3Max YUCIIOBOro Habopa; yMeHHe U3BJIEKAaTh, HHTEPIPETUPOBATh
U npeoOpa3oBbIBaTh MH(OOPMAIHMIO, MPEACTABICHHYIO B Ta0IMIAX U HA JAHA-
rpaMMax, OTpa)Karol[yt0 CBOWCTBA U XapaKTEPUCTUKH peabHbIX MPOLECCOB U
SBJICHUN; YMECHHME pacIlO3HaBaThb W3MEHYMBBIC BEIUYHMHBI B OKPYXKarOIIEM
MUDE

15

YMeHue onepupoBaTh IMOHATUAMH:  CIy4aHBIA  ONBIT  (CIIy4dailHBIHA
AKCIIEPUMEHT), dJIEMEHTAPHOE COOBITHE (DJIIEMEHTApHBIA MCXOM) CIIY4aifHOTO
OMbITa, CIy4yailHOE€ COOBITHE, BEPOSTHOCTH COOBITUS; YMEHHE HAaXOIUTh
BEPOSTHOCTH CIIY9allHBIX COOBITUH B ONBITaX C PABHOBO3MOXXHBIMHU dJie-
MEHTApHBIMH COOBITHSIMH; YMEHHUE PEIaTh 33/1a91 METOJIOM OPTaHU30BAaHHOTO
nepedopa U C HCIIOJIb30BAHMEM IIPaBUJIA YMHOXXEHHS; YMEHHE OLICHHUBATH
BEPOATHOCTH PEaNbHBIX COOBITUN W SBJICHHM, TOHUMATh POJIb MPAKTUYECKU
JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKPYKAIOIIEM MHPE U B KU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIINUX YKCEN U €r0 POJIbI0 B MACCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpaTh MOAXOAIIMI M3YYEHHBIM METOHA JUIsl pelIeHUs 3ajaud,
IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacro3HaBaTh IPOSBICHHE 3aKOHOB MAaTE€MaTUKM B HCKYCCTBE, OIMCBHIBATh
OTIENbHBIE BBIJAIOLIMECS PE3YJbTaThl, IOJIYYEHHBIE B XOAEC pPa3BUTUSA
MaTEMaTUKU KaK HayKH, IPUBOJUTH IPUMEPBl MaTEMaTUUYECKUX OTKPBITHH U
HX aBTOPOB B OT€YECTBEHHON M BCEMUPHON HCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMbBIX HA OI'D 11O

MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna v BBIYUCIICHUS
1.1 Harypanbnble u nensie yncna. [IpusHaky qenuMocTy HesbIX Yucen
12 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOLEHThI, OECKOHEUHbIE MEPHOJUUECKUE
' npobu
1.3 ParmonanbHble yncina. ApupmMeTnyeckie onepanuy ¢ palioHaIbHBIMU YHCIIaMU
| 4 JleiicTBuTenbHBIE 4YHCTA. ApUPMETHYECKHE ONepaluu C JIeHCTBUTEIBHBIMU
qUCIaMU
15 [Tpubnuxéunsle BBIMMCICHWA, MPABHIA OKPYIJICHMA, [PUKHAKA M OLEHKA
pe3yJibTaTa BBIYMCIEHUN
2 AnreOpandyecKkue BbIpaKCHUS
2.1 bykBeHHbIE BbIpaXeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ neibM nokasarenaeMm. CTeneHb ¢ pallioHaIbHBIM IToKa3aTesneM. CBolicTBa
CTENEeHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. [HenicTBus
C apu(pMETHYECKUMHU KOPHSIMH HAaTypaJbHON CTENEHH
3 YpaBHEHMsI U HEPABEHCTBA
31 eneie n NpOOHO-pallMOHaNbHbIE  ypaBHEHUs. CHCTEMbl U COBOKYIHOCTHU
ypaBHEHUH
39 Lensle u apoOHO-pallMOHANbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 UucnoBble NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIOCOOBI 33aHUs OCIEI0BATEIbHOCTEN
4.2 Apudmernueckas 1 reomeTpuyueckas nporpeccu. Popmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aaanus GyHKuM. I'paduk pynkumun. O6nacTb onpeaeneHus u
51 MHO>KeCTBO 3HaueHui QpyHkimu. Hymu @pynkunu. IIpomexxyTku 3HaKOIOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBbI (YHKIIMH.
Haubonbiiee u HariMeHblee 3HaueHne (YHKIIMU Ha IPOMEXKYTKE
6 Koopannats! Ha IpsIMOi M INIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I"'eomerpuueckue GpUrypsl 1 UX CBOHCTBA
7.2 TpeyrospHHUK
7.3 MHOroyronbHuKH
7.4 OKpY’>KHOCTb U KpyT
7.5 W3mepenne reoMeTpuiecKux BEITUYHH
7.6 BexTopsl Ha uTockocTH
8 BeposITHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Maremaruka. Anrebpa: 7-i kiacc: 0a30BbI YPOBEHB: YUeOHHK, 7 Kiacc/ MakapbrueB
I0.H., Munmox H.I'., HemkoB K.W. u apyrue; non pea. TenskoBckoro C.A., AKIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemieHue.

2. Marematuka. Anrebpa: 8-i kiacc: 0a30BbIii ypoBeHb: yueOHUK, 8 kiacc/ Kamsrun
KO.M., TkaueBa M.JI., ®enoposa H.E., llabynuu M.U. «M3naTenpctBO «IIpocBemnieHue.

3. Maremaruka. Anrebpa: 9-if kmacc: 6a30BbIi ypoBeHb: y4ueOHHK, 9 knacc/ Kamarun
FO.M., TkaueBa M.JI., ®enoposa H.E., llabynun M.U. «M3naTenscTBO «IIpocBemnieHue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi YpOBEeHb: YUeOHUK, 7 Kiacc/ MakapbyeB
I0.H., Munmox H.I'., HemkoB K.W. u apyrue; noxn pen. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3narenscTBO «IIpocBemnieHue.

2. Marematuka. Anrebpa: 8-i kiacc: 0a30BbIi ypoBeHb: yueOHUWK, 8 kiacc/ Kamsruu
KO.M., TkaueBa M.JI., ®enoposa H.E., [llabynun M.U. «M3natenbctBo «IIpocBemieHuey.

3. Maremaruka. Anrebpa: 9-if kimacc: 6a30BbIi ypoBeHb: y4eOHHK, 9 kmacc/ Kamsarun
KO.M., TkaueBa M.JI., ®enoposa H.E., [llabynun M.U. «13natensctBo «IIpocBenieHue».

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubmuoreka [{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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