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HHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAETCS OJHHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHa 00ECTIeUNBACT U3YUYCHUE APYTUX AUCIMILINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK M TyMAaHUTAPHOIO IHKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
NPOAODKEHUs 00pa30BaHMsI U B MMOBCEAHEBHOM JXKM3HU. PazButue y o0yvaronmxcs
HAyYHBIX TIPEICTABICHUA O TMPOUCXOXKICHUM W CYIHOCTH alnreOpamdecKux
abcTpakiuii, crocooe OTpaKeHHsI MaTeMaTHIeCKON HAYKOH SIBIICHUH U TIPOIIECCOB B
npupojie W OOIIeCTBE, POJIM MAaTeMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM
MO3HAHWH U B PAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U
KayeCTB MBIILJICHUS,, HEOOXOJUMBIX JUIsl aJalTallud B COBPEMEHHOM LHU(PPOBOM
obOmectBe. M3yuenue anreOpbl obOecreurMBaeT pa3BUTHE YMEHUS HaOII0/ATh,
CpaBHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS W BBIBOJBI,
dbopmynupoBath yrBepxkaeHusA. OCBOEHUE Kypca alreOpsl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaIOIIUXCS: OHHM HCHOJB3YIOT JCIYKTUBHBIE W
WHAYKTUBHBIE PacCyXACHHS, 0000IIeHNe M KOHKpPETH3alluio, adCTparupoBaHue u
ananoruto. OOydeHue  anreOpe  mpeAmnoJiaraeT  3HAYUTEIbHBIA  O0BEM
CaMOCTOSITENIBHOM ~ J€SITEIbHOCTH  OOYyYalolUXCsl, IO3TOMY CaMOCTOSITEIBHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B cTpykType nporpammsl yueOHOT0 Kypca «Anredpay st OCHOBHOTO 00ILIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOAUYECKUE JTMHHUM:
«Unucna w BBIUMCICHUS», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHUS W
HepaBeHCTBa», «Dynkuum». Kaxgas wu3 3THX copepx aTelbHO-METOANYECKUX
JMHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJCHUCTBYS C
IpYyTMMH €ro JIMHUSMU. B Xxome wu3ydeHws y4eOHOTO Kypca OOydaromuMmcs
MPUXOJIUTCS JIOTUYECKU PACCYKIaTh, MCIOJB30BAaTh TEOPETHKO-MHOKECTBECHHBIN
a3blK. B CBA3M ¢ 3TMM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro 0O0pa30BaHUsl M CIIOCOOCTBYIOIIUE OBJIAJCHUIO O0yJarOIUMUCS
OCHOB YHUBEPCAJILHOTO MaTeMaTHIeCKOrO si3bIka. CoJepKaTEeNbHOM U CTPYKTYPHOU
OCOOCHHOCTBIO Y4YeOHOro Kypca «Anredpa» sBISETCS €ro WHTErPUPOBAaHHBIN
XapaxkTep.

Conepxxanne nuHUM «Yucaa W BBIUKCICHUS» CIYKUT OCHOBOW IS
JaNbHEUIIET0 M3yYeHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOydarOIIUXCs
JIOTUYECKOTO MBIIICHUS, POPMUPOBAHUIO YMEHUS TTOJIH30BATHCS aITOPUTMaMHU, a
Tak)Ke MPUOOPETCHHUIO MPAKTUISCKUX HABBIKOB, HEOOXOIMMBIX JJIsSi TTOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
CBSI3aHO C pAIMOHATBFHBIMA W HWPPAIMOHATBHBIMH YHCIAMH, (OPMUPOBAHHEM



MPEACTABICHUN O IEHCTBUTEILHOM YHCIIE. 3aBEPLIEHUE OCBOCHUS YUCIOBOM JIMHUH
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

ConepxaHue IByX aireOpanyecKux JUHUHN - «ANreOpandyecKue BhIPAKCHUS
U «YpaBHEHHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYAIOIINXCS
MaTE€MaTUYeCKOro amnmnapara, HeoOXOJMMOIro JUIsl pPEelIeHHs 3aJad MaTEeMaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oOmiero o6pa3oBaHusi y4eOHbIM MaTepuan Tpynmupyercs BOKPYT pallMOHAIbHBIX
BBIpOKEHM. AJreOpa IEMOHCTPUPYET 3HAYEHHWE MATEMAaTHKU KakK fA3bIKa JUIs
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEei, OmUcCaHusi TPOLECCOB U  SBJICHUM
peansHOro Mupa. B 3amaun 00ydyeHus anredpe BXOJAT TaKKe AajdbHEnIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOAMMOr0, B YaCTHOCTH, U1 OCBOEHHS Kypca
MHQOPMATUKHA, W  OBJAJECHHUE HAaBbIKAMHM  JIEAYKTUBHBIX  PACCYKICHHI.
[IpeoOpazoBaHre CUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO BOOOPAKEHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIIMOHATBLHO-TpaQUUECKON JTMHUU HAIEJIECHO HA MOIYyYEHUE
OOyYarOIIMMUCS 3HAHMK O (DYHKIMSIX KaK BaKHEWIEH MaTeMaTH4eCKOW MOJENU
JUTSl OTIMCAHUS U UCCIIEA0BAHMS pa3HOOOPA3HBIX MPOLIECCOB U SIBIIEHUI B IPUPOJE U
obmiectse. M3yuenne marepuana cnocoOCTBYET pa3BUTHIO Y 00YYarOIINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BbIPA3UTENIbHBIE CpPEACTBA sI3bIKa MaTeMaTUKH -
CIIOBECHBIE, CHMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIad B (HOpMUPOBAHHE
MPEICTABICHUM O POJIM MAaTEeMAaTHKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CormacHo ydeOHOMYy TUIaHy B 7-9 Kjaccax wu3ydaeTrcss y4deOHBId Kypc
«Anrebpa», KOTOpBIM BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3Jelibl COJEPKaHUS:
«Unucna W BBIUKCICHUS», «ANreOpanvyeckue BBIPAKEHUSN», «YPABHEHUS H
HEpaBEHCTBA», « DYHKLIMM.

Ha n3yuenune yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce -
102 gaca (3 gaca B Hezento), B 8 kiacce - 102 yaca (3 yaca B Heeno), B 9 kiacce -
102 gaca (3 yaca B HEZIEJIIO).



COIEPKXAHUE OBYYEHUA
7 KJIIACC

Yucia 1 BIYMCICHUS

JlpoOu OOBIKHOBEHHBIC M ACCATHYHBIC, MEPEX0]] OT OJHOW (POPMBI 3amucH
npobeit k apyroil. IloHsTHe pallMOHAJIBLHOTO 4HCHA, 3aluCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAMOHAIBHBIX  4Yuceld. ApupMeTHYeCKue JEHCTBHS C
palMOHAIBHBIMYM 4YUCIaMU. PellieHne 3amad U3 peajbHOM MPAKTUKU HA 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeJIeM: OIpelesieHue, Mpeodpa3oBaHue
BBIPOKEHUI Ha OCHOBE ONpEeeNIeHus, 3auch 0obux uncen. [IporneHTsl, 3anmuch
MPOLICHTOB B BUJE JPOOU W IpoOH B BUIE MPOLEHTOB. TpU OCHOBHBIC 33/1aud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHOMN MTPAKTUKHU.

[IpumeHeHnEe TNPHU3HAKOB  JACIUMOCTH, PA3JI0OKECHHE HA  MHOXHUTEIH
HATYpaJIbHBIX YHCEII.

PeanbpHble 3aBUCHMOCTH, B TOM YMCJIE TIpsAMast u oOpaTHas
IPONIOPLIHOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycTrMBbIe
3Ha4YeHUs nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXKYy BEJIMYMHAMU B BUJIE
dbopmybl. Berancnenus no dhopmysnam. [IpeodbpasoBanrie OyKBEHHBIX BBIpAKEHU,
TOXXJICCTBEHHO pPaBHBIC€ BBIPAKEHMs, TpaBuia MpeoOpa3oBaHUs CyMM H
MIPOU3BEJICHUH, MIPABHUIIa PACKPBITHUSI CKOOOK U IPUBEJCHUS TTOTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHOrousieHa. CloKeHue, BbIYUTAaHUE,
YMHOKEHUE MHOTOWICHOB. DOpMyIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaAPaT CyMMBbI
¥ KBagpatT pazHoctu. Popmyiia pa3HOCTH KBaApaTOB. PazioxkeHne MHOTOWIEHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHHE, KOpEHb YpaBHEHHUs, TMpaBuia IMpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JIuHeHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YHMCIO KOPHEW JIMHEUHOTO
YpaBHEHUS, pEILICHUE TUHEUHBIX YpaBHEeHUN. CoCTaBIeHUE YPABHEHUM IO YCIOBHUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHUM.

JluneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema nByx
JIMHEMHBIX YPAaBHEHHU C JBYMsS NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUU
crioco06om moicTaHOBKU. [[puMepsI pereHns: TEKCTOBBIX 3a/1a4 C TOMOIIBI0 CHCTEM
YPaBHEHHUM.



DOyHKUNHA

Koopaunara Touku Ha npssMoi. UnciioBble MPOMEKYTKH. PaccTosiHue Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN MIPSMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcuucca u opJauHaTa
TOYKHU HAa KOOPJAMHATHOM 1iockocTH. [Ipumepsl rpadukoB, 3ajaHHBIX (GOpMYyIamMHu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTel. [lonsarue Gynkuuu. ['paduk dyHKIMU.
CroiictBa ¢ynkumid. Jlunerinas Qynkuus, e€ rpaduk. I'padux ynkmum y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KJIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucna. llonstue 00 wupparMoHAIBHOM YHCIIE.
Jecatuunble MpUOTMAKEHUS UPPALIMOHANIBHBIX yucea. CBoilcTBa apupMeTUIeCcKux
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K TPEoOpPa30BaHUIO YMCIOBBIX BEIpAKEHUN 1
BBIUMCJICHUAM. [[€eCTBUTEIILHBIC YHUCIIA.

CrerneHsb ¢ 1eNbIM MoKa3aTesieM U €€ cBoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHsblil TpéXusieH, pa3ioKeHUe KBaAPATHOTO TPEXUICHA HA MHOKHUTEIH.
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou. CioxeHue,
BBIYUTAHHUE, YMHOXKECHHE, JISJICHUE areOpandeckux apooeit. ParmonanbHubie
BBIPKEHUS U UX TIPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, popmyiia KOpHEH KBaJpaTHOTO ypaBHEeHHs. Teopema
Buera. PemieHue ypaBHEHUWI, CBOASIIUXCS K JIMHEHHBIM UM KBaJpPaTHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'paduueckas uHTEpHpeTaIvs YpaBHEHUN C JABYMSI MEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPaBHEHUN C JBYMS IepeMEHHbIMU. [Ipumepsl pelieHus CHCTEM
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM NEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue pynknuu. O61acTh oNpeieTICHUsT 1 MHOYKECTBO 3HAYCHUHN (PYHKITUH.
CriocoOsbI 3amanus QyHKITHIA.

I'padpux dynkmuu. Yrenue cBoiictB PyHkiuu mo e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, OINHUCHIBAIONIME TMPSIMYI0 W OOpaTHYI MPOMOPIMOHATIHHBIE
3aBHCHMOCTH, X rpaduku. OyHkiuu Y = X2,y = X3, y = VX, y=\x\. I'padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia ¥ BIYMCICHUSA

PannoHanpHble yucaa, UPPALMOHAIBHBIE YMCIA, KOHEUYHbIE U OECKOHEUYHBIE
JEeCATUYHBIE IpoOU. MHOXKECTBO AEHCTBUTENBHBIX YHCEIl, AEHCTBUTEIbHBIE YUCIA
KaK OECKOHEUYHBIE IECATUYHBIC TPOOH. B3aMHO 0JHO3HAYHOE COOTBETCTBHE MEXKTY
MHOYKECTBOM JIEVICTBUTEIIBHBIX YUCEN U KOOPANHATHON IPSMOU.

CpaBHEHHE JCHCTBUTENBHBIX YHUCEN, apu(pMeTHUYecKue JEHUCTBUA C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUpPA, JJIMTEIBHOCTb IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxk€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh NpUOIKeHus. OKpyriieHne
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Penenne ypaBHEHHM, CBOSIIMXCS K JIUHEUHBIM.

KBampatHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOMSIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepbl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHWU. PelleHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ JByMs MepeMeHHbIMU U ero rpaduk. Pemenue cucreMm aByx
JIMHENHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU. Perienne cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPHIX JIMHEWHOE, a Jpyroe - BTOpoW creneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckKuM crocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOUW NEpeMEeHHOM. PemieHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBaapaTHble HepaBEeHCTBA.
['padprueckass uHTEpHpeTalMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGona, koopauHaTHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padpuku pynkmmii: Yy = kx, y =kx + b,y = k/X, y =x3,y = VX, y = |X| , u ux
CBOWCTBA.



Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHU

[loHsiTHE YMCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE IMOCJIEI0BATEIbHOCTH
peKyppeHTHOH dhopmyroi u popmysoit N-2o dineHa.

ApudmeTrnueckass U TreomeTpuyeckas mporpeccur. Popmynbl N-TO YjeHA
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne YieHOB apu(METUYECKOM W TEOMETPUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEWHBIM M SKCHOHEHUMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4YHOCTHBIE Ppe3yabTaThbl OCBOCHHS IPOTpPaMMbl Y4YEOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCSL:

1) maTpuoTnveckoe BOCIIMTAHNE:

IPOSIBIICHMEM HMHTEpeca K IPOIUIOMY M  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, [EHHOCTHBIM  OTHOUIEHMEM K  JOCTH)KEHHMSIM  POCCHUCKHUX
MAaTEMaTUKOB M POCCHUMCKOM MATEMAaTUYECKOW IWIKOJIBI, K MCIOJIb30BAHUIO ITHUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) Tpa’kIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpakJaHNHA U peaau3aliy ero
npaB, TMpEACTaBICHUEM O MATEeMAaTHYECKMX OCHOBAX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, NPOUEAYp I'Pa’kKJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX C
OPAKTUYECKUM TNPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAaHHEM BaXKHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITENBHOCTH YUYEHOTO;

3) Tpy/aoBoe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUM IPAKTHYECKUX 3a]a4
MaTEMaTUYECKOM HAaIPaBJIEHHOCTH, OCO3HAHMEM BAaKHOCTH MAaTE€MaTHYECKOIO
o0pa3oBaHMsI Ha NPOTSKEHUHU BCEH KU3HU IS YCHEIIHOW MNpodecCHOHaTbHOM
NEeSATEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBUAYAIbHON TPAaeKTOpUHU 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) rcTeTHYeCKOoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOILMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pPELICHUH, pacCyKIeHUIl, YMEHHIO BUICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTalMel B JEATEIBHOCTH Ha COBPEMEHHYI) CHCTEMY Hay4HBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS UEIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYECKOM HayKh Kak cdepsl yeroBeuecKon
NEATEIIbHOCTH, 3TAllOB €€ pa3BUTHS W 3HAYMMOCTU I PA3BUTHUS LIMBUIIM3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMAaTHYECKON KYyJbTYpOH KaK CpEICTBOM
NO3HAHUS MHUpPa, OBJANCHUEM MPOCTEHIIMMHU HABBIKAMU HCCIEA0BATEIBCKOM
NEATEIIbHOCTH;



6) ¢pusuueckoe BocnuTaHUE, (OPMHPOBAHHE KYJLTYPbl 310POBbSI H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B HMHTEPECax CBOErO
3I0pOBbS, BEACHHS  3J0pOBOro  oOpasa JKM3HM  (3I0pOBOE  IIUTaHUE,
cOATaHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryispHas (¢uznueckas
aKTUBHOCTb ), CPOPMUPOBAHHOCTHIO HAaBbIKA pe(iiekcru, IPU3HAHUEM CBOETO IIpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) IK0JIOTHYEeCKO€e BOCTINTAHNE:

OpUEHTALMEN HAa MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMU JJIs pEeLICHUS 3a1a4 B
00JacTU COXPaHHOCTU OKPY>KAIOIIEH Cpelibl, MJIaHUPOBAHUS MOCTYNKOB M OLEHKU
UX BO3MOXKHBIX TOCIIEJICTBUIA JJISi OKPY’KaIOIIEH Cpeibl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTMYECKUX TPOOJIEM U ITyTEH UX PELICHUS;

8) apanTanmusi K U3MEHSIOIMMCS YCJIOBUAM CONMAJLHOW W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEMCTBHUSIM B YCJIOBHSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHUCJIE
YMEHHUE YUUTbCA Yy APYTHX JIOAEH, MPHOOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIIbITA IPYTUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHUN, B TOM YHCIIE
(GopMyIupOBATH UJIE€U, TOHATHS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JEQUIUTHl COOCTBEHHBIX 3HAaHUM WU
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyalll0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOYyIOLIUMH KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMBbIE pEIIEeHUs W ACHCTBUA, (HOPMYIUPOBaTh M OLEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE

neicTeus ba3oBble JJoruueckue JefcTBUA:

* BBISIBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHUYECKHUX
00BEKTOB, TOHATHIA, OTHOIICHUN MEXAY TMOHATUIMH, (HOPMYIUPOBATH
ompeneNeHUs]  TOHSTHM, YCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanuyu, OCHOBAaHHS HJisi OOOOIICHHWS W CpPaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3a;

* BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOoOPA30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATeNIbHBIC, CIMHWYHBIC, YacTHBIE U 0OIIue,
YCIIOBHBIC;

* BBIBIATH  MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U



npoTuBOopeursi B (akTax, AAaHHBIX, HAONIOJCHUAX U YTBEPKICHUSX,
npeaiaraTb KpUTEPHUH JJIS1 BBISIBJIEHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUYUNH;

* JenaTh BBIBOJABI C HCIOJb30BAHMEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHHI, YMO3aKIFOUEHHI 0 aHAJIOTUU;

* pa3buparbh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUU (MPSMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATENBHO HECIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTU4YeCKux (HakTOB, BBICTPAUBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

* BBIOMpATh cMoco0 pernieHus ydyeOHOM 3agaur (CpaBHUBATh HECKOJIBKO
BapUAHTOB pelUICHUs, BbHIOMpaTh HaubOoyee MOAXOASAINMM C Y4ETOM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebcKkue 1eiiCTBUSA:

* HCIOJIb30BaTh BOINPOCHI KaK HMCCIENOBATENbCKUA MHCTPYMEHT MO3HAHUA,
(opMynHpOBaTH BOIPOCH, (PUKCHUPYIOUIME MPOTUBOpEUHE, NpodIeMy,
CaMOCTOATENIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIMIO0, MHEHHE;

* IPOBOJIUTH IO CaMOCTOATENIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNUE 110 YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;

*  CaMOCTOSITENbHO (HOPMYIMPOBATH 0OOOILEHUS M BBIBOJBI 10 pe3ysbTaTaM
NPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

* TPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOLECCA, a TaKXKE BbBIIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

* BBUBIATh HEIOCTATOYHOCTh M W30BITOYHOCTh HWH(MOpPMALUU, AaHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHMS 3a]a4H;

* BBIOMpATh, AHANM3UPOBATH, CHCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

e BbIOMpaTh (GOpMy TpencTaBieHUs WHGOPMAIIMM U WUTIOCTPUPOBATH
permaemMbie  3aJadd  CXEeMaMH, [IWarpaMmamMu, HWHOW TrpaduKod U UX
KOMOMHAIIUSIMU;

* OIICHUBATh HAAEKHOCTh HHGOPMAIMH TIO KPUTEPUSIM, TMPEITIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Yy4eOHbIE JeHCTBUS:

* BOCHPUHUMATh U GOPMYITUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJIsIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX W TMHUCbMEHHBIX TEKCTaxX, AaBaTh MOSICHEHUS IO XOJy PpEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJyYeHHbIN PE3yJIbTaT;

* B X0jie 00CYXXJIeHUs 33]]aBaTh BOMPOCHKI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
poOJIEMBI, peIIaeMOil 3a/1a4u, BbICKa3bIBAaTh HJIEH, HALIEJICHHBIE HA MOUCK



pELIEHHUsI, COMOCTABIATh CBOM CYXKACHUS C CYXACHUSMH JAPYTUX
YYACTHHKOB JMajnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO IMO3WLIUW, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,

* MpPEACTABIATH  PE3yNbTaTbl  pPEIIEHUs  3aJadd,  SKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BEIOUPATh (DOPMAT BHICTYTICHHUS
¢ Y4€TOM 3aj1a4 NMPE3eHTALMU U OCOOCHHOCTEN ayIUTOPHH;

* [IOHHUMAaTh U UCIOJIB30BATh IPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYAIBHOM
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

* [PUHHUMATh LI€JIb COBMECTHOU JESATEIBHOCTH, IJIAHUPOBATh OPraHU3ALUIO
COBMECTHOM paboThl, pacrnpenensTh BHABI padoOT, JI0roBapuUBaThCH,
00CyX)aTh MPOIIECC U PE3yabTaT PadoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH;

* y4yacTBOBaTb B TPYIIOBbIX (opMax padoTel (00Cy)JaeHusd, oOMEH
MHEHUSIMHA, MO3TOBBIC IITYPMBI U IPYTHE), BHIMOJIHATH CBOIO YaCTh Pa0OTHI
U KOOPAUHUPOBATH CBOW JEWCTBUS C JAPYIMMHU 4YJI€HAMU KOMAaHJBbI,
OLICHMBATh KAa4Y€CTBO CBOEr0 BKJIaJa B OOIIMIA HPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

* CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH, aJIFTOPUTM PEIICHUS 3a/layu (UJIU €ro
4acTh), BBIOMPATH CIIOCOO pEIIeHUS C YYETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH
BApUAHTHI peIEHUH ¢ Y4ETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, JMOIMOHAJIBLHBIN HHTEJJICKT:

* BIAJETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJIS MpOIIEcca U pe3yJibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

* MPEeIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

* OIICHMBATh COOTBETCTBUE PE3YJIbTATA IE€ATEIBHOCTH OCTABICHHON LIETU U
YCIIOBUSIM, OOBSCHSTh NMPUYUHBI JOCTIKCHUSI WIIM HEJIOCTHKEHUS IIEIIH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K kon1iry oOydyenus B 7 kiaacce 00ydarOnIuics MOJYyUUT CIICTYIONINE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia 1 BBIYUCJICHUSA

BrITioNTHATh, couyeTass yCTHBIE W THUCHbMEHHBIC MPUEMBI, apu(METUUECKHE
JNEUCTBHUS C PAMOHAIBHBIMU YHCIIAMMU.

HaxonuTh 3Ha4YeHUs YWCIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpPa3HBIC



CrOCOOBI W MPUEMBI BBIUMCICHUS 3HAYCHUN JPOOHBIX BBIPAKECHUH, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonuTh OT 0IHOM (QOPMBI 3amUCH YHMCEN K APYroil (mpeoOdpa3oBHIBATH
JECATUIHYIO IPpOoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUIHYIO, B YACTHOCTH
B O€CKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIBHBIEC YHCIIA.

OKpyrJIsTh yncia.

BBINOTHATS MPUKUAKY U OLICHKY PE3YyJIbTaTa BBIYUCIECHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAKECHUH. BBINOTHATH ACHUCTBHUS CO CTENEHSIMU C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHATh NPU3HAKU IEITMMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPAIbHBIX
quced.

Pemate mpakTHKO-OPHEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIWYHUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEMICHUS 3a4a4 ¢ Y4ETOM OrPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Aare0panvyecKue BbIPAKEHUA

Hcnonb3oBaTh anredOpandyeckyro TepPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI Y4€OHOT0 MaTepHuaia.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKCHUN MPHU 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrInoHITh peoOpa3oBaHus 1EJI0T0 BRIPAKEHUSI B MHOTOUJICH MPUBEICHUEM
MOJ00HBIX ClaraeMblX, pACKPBITUEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYJIECHA HAa MHOTOYWIEH M MHOTOWICHA Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWIECHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOLIEr0 MHOXKHUTENS, TPYIIUPOBKHU CIaraeMblX, IPUMEHEHHUS
bopMyJT COKpAIIEHHOTO YMHOYKEHUS.

[IpumensTh mpeoOpa3oBaHUs MHOTOUYJICHOB ISl PEIICHUS PA3IMYHBIX 3aad
13 MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOU MMPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATYpPajJbHBIMU ITOKA3aTESIMHU IS
peoOpa3oBaHMsl BEIPAKCHUI.

YpaBHeHMS U HEPABEHCTBA

Pemate sMHENHBIE YpaBHEHHUS C OJHOW INEPEMEHHOW, MPUMEHsS MpaBUJIa
nepexo/ia OT UCXOIHOIO0 YPAaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepATs, siBisieTcs
JIX YUCJIO KOPHEM YpaBHEHHS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map YKCEN, SBISIOMIUXCSA PEIICHUEM JHUHEHHOro
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIOCKOCTH TpadvK JIMHEWHOTO YPABHEHUS C IBYMSI



MEPEMEHHBIMHU, MOJIB3YACh IpaUKOM, TPUBOJUTH MPUMEPHI PELICHUS YPABHEHHS.

Pemats cuctemsl AByX JTMHEHWHBIX YPABHEHHUU C IBYMS NIEPEMEHHBIMU, B TOM
qrciie rpaduIecKu.

CocTaBnsATh M pemaTh JHHEHHOE YpPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHIO 3a/1a4l, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIMHA

N300paxaTh Ha KOOPAUHATHON MPSIMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YMCIIOBBIC IIPOMEXYTKH HA
aredpanvdeckoM s3bIKeE.

OTtMmeyaTh B KOOPAMHATHOM IUTOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMI HM3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTb, BPEMS, PACCTOSTHHUE, II€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuth 3HaueHHne PyHKIIMHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnocod MpencTaBiIeHMs] W aHaiau3a HHpopmauuu,
U3BJIEKAaTh U HUHTEPIPETUPOBATh HH(POPMALUIO U3 IPa(PUKOB PEATIbHBIX MPOLIECCOB U
3aBUCUMOCTEN.

K koHmy oOyueHuss B 8 kJjacce oOydarolUHCS MOMYYUT CIEAYIOLINE
[IPEAMETHBIE PE3YJIbTATHI:

Yucia ¥ BbIYMCICHUS

Hcnonp30BaTh HAYabHBIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YyuceN NI CPAaBHEHUS, OKPYTJIEHUS U BBIYMCICHUHN, N300pakaTh JEHCTBUTEIbHBIE
YyUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpumMeHsATh TOHATHE apU(PMETHUECKOrO0 KBAJPATHOIO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHHU, UCIOJIb3Ys MPU HEOOXOJAMMOCTH KaJbKYJSTOP, BBINOIHATH
npeoOpa3oBaHUs BBIPAKEHUH, COJEPXKAIIMX KBaJpaTHbIE KOPHHU, HCIHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOUIBIO JAECSITUYHBIX
npoOeii u creneHeit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATP TNOHATHE CTENEHM C LEIbIM  IIOKa3aTeleM, BbIINOJIHATH
npeoOpa3oBaHus BRIPAKEHUH, COEPIKAILMX CTEIIEHH C LIETIbIM MTOKA3aTEeIeM.

BBITONHATE TOXKIECTBEHHBIE MPE0Opa30BaHuUs PAIIMOHATIBHBIX BbIPAXKEHUIN Ha
OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumeHnsTh npeoOpa3oBaHus BhIPAKEHUHN JUIsl PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemats yiMHEMHBIE, KBaJApaTHBIE YPAaBHEHUS W PAlMOHAJIBHBIE YPAaBHEHWS,



CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C JBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIENOBAHUSA YPABHEHUN U CUCTEM YpPaBHEHWH, B
TOM 4HCJe ¢ MPUMEHEHHEM rpaduuecKux MpeAcTaBieHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHHE WJIM CHCTEMa YPaBHEHUN PpEIICHHUSA, €CIH HMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT clOBeCHOW (OPMYJIHUPOBKH 3adauu K e€ anreOpanyeckoi
MOJENU C TOMOIIBK) COCTABJIEHUS YpPAaBHEHUS WM CHCTEMBbI YpaBHEHHIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIATh
JMHENHbIE HEPABEHCTBA C OJJTHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh IpaUuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHumMaTh ¥ HMCMOIB30BATh (PYHKUIMOHAIbHBIE MOHATHUA U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE O0003HAUYEHHUS), OMPEACNATh 3HAaueHUE (PYHKIMUU MO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crtpoutb rpaduku 3J€MEeHTapHbIX QYHKUIUN BUJIA:

y =kix,y =x2,y =x3,y = |X|, y = VX, onuchIBaTh CBOWCTBA YHCIIOBOMH
dbyHKIuM 110 €€ rpaduKy.

K koHmy oOyueHuss B 9 kJjacce oOydaloIIUMHCA MOJYYUT CIEAYIONINE
IPEIMETHBIE PE3YJIbTAThI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BoinonsTh apudMeTnueckre JeHCTBUS ¢ pallMOHAIBHBIMU YUCIAMH, COUETAsI
YCTHBIE M TMHUCHMEHHbIE NMPUEMBI, BBINOJIHATh BBIYMCIEHUS C HUPPALMOHAIBHBIMU
YUCIIaAMH.

HaxonuTh 3HaueHus CTENeHe ¢ 1eJIbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAKEHUH.

OKpyrasiTe JEWCTBUTENIbHBIE 4YHUCHA, BBINOJHATh NPUKUAKY pPE3yJibTara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHMS U HEPABEHCTBA

PemaTe TMHENWHbIE U KBaIpAaTHBIE YPaBHEHUS, YPABHEHUS, CBOIAILMECI K HUM,
npocTeiiire ApoOHO-pallMOHANbHBIE YPABHEHUS.

Pemlars cucrtemsl AByX JIMHEHMHBIX YPaBHEHHUW C JIBYMsI IIEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISCTCS JTUHEHHBIM.

Pemiath TekcTOBBIE 3ajlaud  anreOpanvyeckuM CIIOCOOOM € MOMOIIBIO
COCTaBJICHUS YPAaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBoauTe mpocrenme uccieIoBaHus YPaBHEHUNW U CUCTEM YpaBHEHUM, B
TOM 4YHCJIe C TPUMEHEHUEM TpaUuecKuX MpeacTaBiIeHul (yCTaHaBIUBAaTh, UMEET
JU YpaBHEHHE WJIM CHCTEMa YPaBHEHUN pEIlEeHHUs, €CIU HMEET, TO CKOJIbKO, U
nmpouee).

PemaTte nHHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaThb



pEIIEHUE HEPABEHCTB HA YHWCIIOBOW MPAMOM, 3alKCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cuctembl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUYAIOIINAE
KBaJpaTHOE HEPABEHCTBO, H300paxaTh PEIICHNE CUCTEMbI HEPAaBEHCTB Ha YUCIIOBOM
MPSIMOIA, 3aMMCHIBATH PEUIEHHUE C TTOMOIIBIO0 CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPHU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKUNH

PacriosHaBath (YHKIHMH HM3YYEHHBIX BHJIOB. IIOKa3bIBaTh CXEMaTHYCCKH
pacIooKeHHe Ha KOOPAUHATHOM TUIOCKOCTH TpaduKoB QPyHKIMIA BUAA: Y = KX,
y=rx+b,y=rx/ixy=ax2+bx+c,y=x3,y=VX,Yy=|X|, B3aBUCUMOCTH OT

3HaYeHUH K0d(pPUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHII.

Crpouth M M300paxaTb CXEMAaTHUYECKU TpapUKd KBagpaTUYHBIX (DYHKLUH,
OINUCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacnio3HaBaTh KBaJpaTUUHYIO (YHKIMIO 1O (OopMyIie, MPUBOAUTH MPUMEPHI
KBaJApPaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

YucioBbIC MOCIEI0BATEILHOCTH U MIPOrPecCUm

Pacnio3naBaTh apuMETHUECKYIO M T€OMETPUUYECKYIO POTPECCUU TIPU PA3HBIX
croco0ax 3agaHusl.

BbBINONHAT  BBIUMCIEHUS C  HCIOJIb30BaHWEM (opmyl N-ro  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxaTh YjeHBl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAUHATHOMN
IIJIOCKOCTH.

PemaTe 3amauym, CBSI3aHHBIE C YHCIOBBIMM I10CJEAOBATEIBHOCTSMU, B TOM
quClie 33JJaul U3 pealbHOM >KU3HM (C MCIOJB30BaHUEM KaJbKyJIATOPa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE

INJIAHUPOBAHMUME 7KJIACC
KonuyecTBO 4acoB JNeKTpOHHbIE
(uudppossbie)
Ne m/m HammeHoBaHme pa3genoB u TeM IPOTPaMMBbI B KouTponbHsbie ITpakTH4eckue o0Opa3oBaTeIbHbIE
cere padoTsI padoTsI pecypcsl
bu6nmoreka IJOK
Ywucna u BerunciaeHus. ParmonanbHble yncia 25 1 httDs://m.edsoo.ru/7f4
bub OK
AnreOpanveckue BhIpaKeHUS 27 1 hI{I'[OH;I'(;;?;ae%SOO ru/7§4
YpaBHEHHS 1 HEPABEHCTBA 20 1 Bubmiorexa LIOK
httos://m.edsoo.ru/7f4
Butiic OK
Koopaunate! u rpadukn. OyHKITHN 24 1 h%;g_?;;ﬁae]ésoo ru/7§4
BI/IéJﬁ/IéTeKa IHOK
[ToBTOpenue n o6o0IIeHNe 6 1 https://m.edsoo.ru/7f4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KJIIACC

KonmdecTBo yacos JIeKTPOHHbIE
(zudpossie)
Ne r/m HammeHoBaHMe pa3aenoB U TeM IPOrpaMMBbI B KonTponbHbie IIpakTU4yeckue o0pasoBare/IbHbIE
cero
padoTer padoTer pecypcot
1 UYucna u Berauciienus. Ksagparsele KopHU 15 E?f BI;O/T;;: é[(?SI;O ru/7f
5 Yucna u BeryrciieHus. CTeneHs ¢ LeabM 7 Bubmuorexa LJOK
TnoKasatesnem httos://m.edsoo.ru/7f4
3 Anre6panyeckue BopaxxeHus. KBagpatHslit 5 1 bubmrorexa [IOK
TpéXUIeH https://m.edsoo.ru/7f4
4 Anrebpandeckue BeIpaKeHHs. AnreOpandeckast 15 1 bubnumoreka [IOK
1poGhb https://m.edsoo.ru/7f4
5 VpaBHenus 1 HepaBeHCTBA. KBapaTHbie 15 1 bubmuoreka [JOK
ypaBHEHHUS httos://m.edsoo0.ru/7f4
6 VYpaBueHus 1 HepaBeHCTBA. CHCTEMBI 13 bu6moreka [JOK
ypaBHEHHIT https://m.edsoo.ru/7f4
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 E?fggc};?;aeléggo ru/7f4
8 Oynkuuu. OCHOBHBIC TOHITHS 5 E?fggc};?;aeléggo ru/7F4
bubmuoreka IIOK
9 o U 9
yHKIH. THCIOBLIC GyHKIH httos://m.edso0.ru/7f4
bubmuoreka IIOK
10 I 000 6 2
OPTOPEIIE 1 ODODIIEHHE httos://m.edsoo.ru/7f4
OBILIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 6 0



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

9 KJIACC

KonnuecTBO yacos JeKTpOHHbIe
(zudpossie)
Ne m/m HaumeHoBaHUe pa3gesioB B TeM IPOTrPaMMBbI B KonTponbHsie IIpakTU4yeckue o0pa3soBaTe/bHbIE
cero
padoTer padoTer pecypchbl
bubmuorexa [LIOK
Hucna u BeruncieHus. JleicTBUTENbHBIE YKCTa 9 httDs://m.edsoo.ru/7f4
VYpaBHEHHsI U HEPABEHCTBA. Y PABHEHHSI C OJHOM 14 1 bubmnuoreka [JOK
HepeMeHHO http§://m.edsoo.ru/7f4
14 1 Bbubanoreka [IOK
VYpasHenus u HepaBeHCTBa. CHCTEMBI ypaBHEHUI I:]EtD’S\ 1/ m.edsoo.ru/7f4
b K
VYpaBHenus u HepaBeHCTBa. HepaBeHcTBa 16 1 hltdfgsn:(ﬁ?r?elé(s)oo.ru 74
bubmmoreka [IOK
o 16 1
YR https://m.edsoo.ru/7f4
HucnoBble NOCIIEIOBATEIBHOCTH 15 1 brbamorexa LIOK
8 https://m.edsoo.ru/7f4
IToBTOpeHwue, 0600IIeHNE, CHCTEMATH3AIIHS 18 1 bubanoreka [HOK
3HAHMIT https://m.edsoo.ru/7f4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMOBI

Kog,
HpOBepﬂeMBIe IIpeaMeTHbIC PE€3YJAbTAaThbl OCBO€HUA OCHOBHOM
npoBepsiemo! 0 |0Gpa3oBaTeIbHON NMPOrPaMMbI OCHOBHOTO 001Iero oopasoBaHus
DEe3V/IBIAIA
i Uucna v BEIYUCICHUS
. BrIoOmHATE, cOYeTas yCTHBIE W MHUCHMEHHBIE NPUEMBI, apu(MeTHIecKue
1.1
TEHCTBYS C PAlMOHAEHBIMU YHCIaAMH
HaxoguTbe 3Ha4YeHWs] YHCIIOBBIX BBIPAKEHWH, TNPHUMEHSTH pPa3zHOOOpa3HbIE
12 CrIocOoOBI ¥ TPUEMBI BRIYHCIICHHS 3HAUEHUH TPOOHBIX BRIPAXKEHUH, COIEePIKAIIIX
OOBIKHOBEHHBIE U IECATUYHEIE TPOOH
[lepexomauTh OT oxHOW (POpMBI 3amMCH YHceNll K ApYrodl (ImpeoOpa3oBHIBATH
13 NECSITUYHYI0O JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUHYIO IPOOb)
14 CpaBHHBATh U YIOPSIOYUBATH PAMOHABEHBIE YUCIIA
15 OKpyTIISATh 9HCIia
BBIONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCIICHMM, OLEHKY 3HAa4CHHU
1.6 YHCIIOBBIX BBIPAXXCHUH. BBIMOIHSTH JEHCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MoKa3aTeIsiMu
17 [[prMeHATh TPU3HAKK AESTUMOCTH, pa3lioKeHHEe Ha MHOXKHTEIH HATypaTbHBIX
quCel
Pemarh TPaKTHKO-OPHEHTHPOBAaHHBIC 3ajladd, CBA3aHHBIE C OTHOIIEHHEM
18 BEIMYHMH, HPONOPLUHOHAIBHOCTBIO BEJMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yiIbTaThl PELIeHNUs 331a4 ¢ yIETOM OrpaHUYEHHM, CBI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB
2 Anrebpandeckre BhIPaKCHUS
91 Vcrionb30BaTh alre0pandecKyto TEPMHUHOJIOTHIO M CUMBOJIMKY, TIPUMEHSITH €€ B
Mporiecce OCBOEHHs y4eOHOT0 MaTepraa
99 Haxonuth 3HaueHWs OYKBEHHBIX BBIDAKEHWH TNpU 3aJaHHBIX 3HAYEHHSIX
[epPEMEHHBIX




BrimonHATs TpeoOpa3oBaHUs LEIOTO BBIPAXEHHUS B MHOTOWIEH NPHUBEICHHEM

2.3
[0JOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BBITTONHATS YMHOXKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH,
24 MpUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3sHOCTH
OCyIIeCTBIIAT PA3I0KEHHE MHOTOWIEHOB HA MHOXKUTEIM C IIOMOILBIO
2.5 BBIHECCHHS 32 CKOOKM OOLIero MHOXXUTENS, TIPYINIUPOBKH ClAraeMblX,
pUMEHEHUS (POPMyYJT COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTh npeoOpa3oBaHusl MHOTOYICHOB JUIS PELICHUS PA3INYHBIX 3a1ad U3
. MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 pealbHON NMPaKTHKH
97 Mcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMM IOKa3aTEIsIMHU IS
. npeoOpa3oBaHMs BEIpKEHUN
3 YpaBHeHHS 1 HEPABEHCTBA
Pemiate JNMHENHBIE YpaBHEHMsI C OJHOW IIEPEMEHHOM, NPUMEHSS IIpaBUIIa
31 repexoja OT MCXOJHOTO YpaBHEHHA K paBHOCWIBHOMY eMy. IIpoBepsrs,
SIBJISICTCS JIX YNCIIO KOPHEM YPaBHEHUS
32 [MpumensTh Tpaduyeckre METOIbI MPHU PEHICHUH JTMHEHHBIX ypaBHEHUH M UX
. CcHCTEM
33 [lonOuparte mnpuMepbl Hap 4YHCEd, SBISIOLIMXCS PpEHIEHHEM JIMHEHHOTrO
. YPaBHEHUS C IByMsI IEPEMEHHBIMU
CTpOoUTh B KOOPIUHATHOW TUIOCKOCTH TpayK JTUHEWHOTO YpaBHEHHUS C JIByMs
3.4 [epEeMEHHBIMU; MTOJTB3YACh IPa)MKOM, IPUBOIUTH IPUMEPHI PEILICHHUST YPaBHEHHS
35 Pemare cUCTEMBI IByX JHMHEWHBIX YPaBHEHHMH C ByMsl IEpEMEHHBIMH, B TOM
. uucie rpaduuecKu
CoCTaBIIATh M pemIaTh JIMHEHHOE YpaBHEHNE MIIM CHCTEMY JTHHEWHBIX YPaBHEHUN
3.6 [10 YCJIOBHIO 33Ja4, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1au|
[TOJIy4CHHBIN PE3yJIbTaT
4 Koopawnnate! u rpaduku. OyHKIIHN
N300pakaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM|
4.1

KOOpaAuWHaTaM, JIydu, OTPE3KH, HHTCPBAJIbI, 3allMChIBATHL YHUCJIOBBIC ITPOMEKYTKHU

Ha anre0pandIecKoM s3bIKe

4.2

OTMeuaTh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH IT10 3aJaHHBIM KOOpAWHATaM




Ctpouts rpaduku JuHEHHBIX QyHKIUH. CTpouTh rpaduk GYHKIHH Y
OnuCHIBaTH C TOMOIIBIO (PYHKIIMH H3BECTHBIE 3aBHCHUMOCTH MEKAY BETHIHHAMHU:
4.4 CKOPOCTb, ~ BpeMs,  pAacCTOSIHME,  LEeHy,  KOIMYECTBO,  CTOMMOCTB,
MMPOU3BOAUTEILHOCTE, BpeMs, 00bEM pabOThI
4.5 Haxonuts 3HaueHne GyHKIWH 10 3HAYSHHUIO e€ apryMeHTa
[lonumate rpaduveckuii crnoco0 MpeACTaBlIeHUS W aHalu3a WHGPOpPMaLuH,
4.6 M3BJIEKaTh W WHTEPIPETHpOBaTh HWH(POpMANMIO U3 TpadUKOB peabHBIX
MPOLIECCOB U 3aBUCUMOCTEN
Kog
[IpoBepsiemble MpegMeTHBIE Pe3YyIbTAThl OCBOEHHUSI OCHOBHOM
npoBepsieMo! 0 (00pa3oBaTeIbHOM NPOrpPaMMbI OCHOBHOTO 001Iero ooGpasoBaHus
DpesvikTaTa
i Uucna v BEIYUCICHUS
Vcrionms30BaTh HaYalbHBIE TIPECTABIEHUS O MHOXKECTBE JICHCTBUTEIbHBIX YHCEI
. IUTSI CpaBHEHUS!, OKPYTIICHHS ¥ BEIYUCIICHUH, N300pakaTh JeHCTBUTENBHbIE YHCIA
1.1
TOYKAMU HA KOOPJAUHATHOM MPsIMOit
[MpuMeHATh TOHSATHE apU(PMETHYECKOTO KBaJIpaTHOrO KOPHs, HaXOJUTh
19 KBaJ[paTHbIC KOPHH, UCIIONB3Ys MPH HEOOXOIUMOCTH KallbKYJISTOP, BBHITOJIHSIThH
npeoOpa3oBaHus BBIPAKEHUH, COJEPXKAIINX KBaJpaTHbIe KOPHH, HCIIOIb3Ys
CBOICTBA KOpHEN
13 Vcnonp30BaTh 3amucy OONBIIMX W MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npo0eii u crenerei ncma 10
2 Anre0pandecKue BRIPaXeHHS
91 [MpuMeHSTh TIOHSATHE CTENeHH C  IeNbIM  TI0Ka3aTelieM,  BBIMOIHSITh
MpeoOpa3oBaHMs BEIPAKEHHH, COEPKAIINX CTENEHH C IIeJIBIM ITOKa3aTesieM
99 BBIMOIHATE TOXJIECTBEHHBIE MPE0OPa30BaHMsl PallMOHAIBHBIX BBIPRKEHUH Ha
OCHOBE ITPaBWJI ACUCTBHUI HaJl MHOTOWIEHAMH U anreOpandeckuMu JpoOsMu
2.3 PackiagpiBaTh KBaApaTHBIA TPEXWIEH HA MHOKUTEIH




2.4

[IpuMeHATh TpeoOpazoBaHMsl BBIPAKEHUN U PEIICHUS PAa3IMYHBIX 33734 U3

MAaTEMATHUKHU, CMEXKHBIX ITPEAMETOB, U3 peanLHoﬁ IIPaKTUKHU

'YpaBHEHHUS U HEPABEHCTBA

3.1

Pemate nuHEHHBIE, KBaJpaTHBIE YpPaBHEHHWS W palMOHAIBHBIE YpaBHEHUS,

CBOIAIIMECS K HUM, CUCTEMBI IBYX ypaBHCHI/Iﬁ C AByMs NNIEPEMCHHBIMHA

3.2

[IpoBOIUTE MpOCTEUIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHUI, B TOM
YHUCIIe C TPUMEHEHNEeM rpa)HuecKuX MpecTaBIeHni (YCTaHaBINBATh, IMEET JIH
YpaBHEHHE WM CHCTEMa YPAaBHEHHWH DEIIeHUs, €CI MMEET, TO CKOJBKO, H

mpodee)

3.3

[lepexoIuTh OT CII0BECHOH (HOPMYITUPOBKH 337a9H K €€ anreOpandecKoi MOIeH
C IOMOLIBI0  COCTABJCHUS  ypPaBHEHUS] WJIM CHCTEMBl  ypPaBHEHHIA,
MHTEPIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3allaud IOJyYeHHBIH

pe3ynbTaT

3.4

[[prMeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHHUS, OLEHKH, PELIaTh
NIMHEHbIE HEPABEHCTBA C OJHOM TIEPEMEHHOM W UX CHUCTEMBI, JaBaTh
rpaUuecKyl0 WUTIOCTPAIMI0O MHOXKECTBA PEIICHUHM HEPaBEHCTBA, CHUCTEMBI

HEpaBEHCTB

DyHKIUU

4.1

[loHMMaTh M HCIOJH30BATh q)YHKI_II/IOHaJ'H:HLIG IIOHATHA H SA3BIK (TepMI/IHBI,
CHUMBOJIMYCCKHEC 0603Ha‘16HI/I${), OnpeaAcIsATb 3HAYCHUC Q)YHKHI/II/I 110 3HAYCHUIO

ApryMEHTa, ONPEAeATh CBOMCTBA (PYHKIUH 10 €€ rpaduKy

4.2

CtpouTh rpaduKy dMeMeHTapHbIX QyHKIWIT Buaa: y = k/x, Y=K/X,y =X’y =

X3, y = |x|, OmHCHIBATH CBOHCTBA YHCIIOBOH (YHKIHH 110 €8 rpaduKy

9 KUIACC

Kog,

nposepsieMo! o

I[IpoBepsiembIe IpegMeTHBIE PE3YIBTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O01Iero o0pa3oBaHUsI

pe3vipiala

Yucna 1 BEIYUCICHUS




11

CpaBHI/IBaTL 1 YIopsiA04uBaTh pallMOHAJIBHBIC U UPPALIMOHAJIBHBIC YHUCJIa

BEITIOTHITE apI/I(bMeTI/I‘IeCKI/Ie JICCTBUS C panroOHaAJIbHBIMH YHCJIaMH, COYCTad|

12 YCTHBIE W IMCBMEHHBIE IIPUEMBI, BBITOJIHATH BBIYHCICHHS C HPPAllHOHAIBHBIMY
YHCIIaMU
13 HaxonuTe 3Ha4eHUs CTENEHEH ¢ LENBIMH MOKa3aTeIsIMH U KOPHEW, BBIYHCIISTH
. 3HAYECHHS YUCIIOBBIX BBIPAKECHUN
14 OKpyrasATh [AEHCTBUTENBHBIC YHCJA, BBIIOJHATh IPUKUIKY PE3YJIbTaTa
. BBIYMCIICHUH, OLICHKY YHCIOBBIX BBIPAXKEHUHN
2 YpaBHEHHS 1 HEpAaBEHCTBA
91 Pemats nuHeiHbIe M KBaJpaTHbIE YpaBHEHUs, YPAaBHEHHUS, CBOJAAIINECS K HUM,
mpocTeiire TpoOHO-paoHAEHBIE YPAaBHEHHUS
99 PemaTts cucTeMbl IBYX JTUHEMHBIX YpaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEMBI
IByX YpaBHEHHH, B KOTOPHIX OJIHO YpaBHEHHUE HE ABISAETCS JTUHEHHBIM
Pemrate TEKCTOBBIE 3a/jauu anrebpandeckuM crocoOoM ¢ TOMOIIBIO COCTABIICHHUS
2.3 YpaBHEHUS WM CHCTEMBI IBYX YPaBHEHUH C IByMsI TIEPEMEHHBIMHU
[IpoBOAMTE MpOCTENIINE UCCIEAOBAHUS YPAaBHEHUM U CUCTEM YPaBHEHHI, B TOM
24 yrciae ¢ [OpUMEHeHHWeM  rpaduyecKkux  IpeACTaBlIeHuil  (Hampumep,
. yCTaHABINBaTh, UIMEET JIH YPABHEHUE WIIM CUCTEMA YPAaBHEHUMN PELICHMUs, €CIH
MMEET, TO CKOJIBKO)
Pemate nuHEWHBIE HEPABEHCTBA, KBAJApaTHBIE HEPABEHCTBA, H300paxkaTh
2.5 [pelIeHre HEpaBEHCTB HA YMCJIOBOM MPSMOM, 3aIIMCHIBATh PEIIEHUE C MTOMOIIBIO
CHMBOJIOB
Pemars cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIINE
2.6 KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pelIeHHEe CHCTEMBl HEPABEHCTB Ha
YMCIIOBOM IIPSIMOM, 3aMMCBIBATh PELICHHE C ITIOMOILBIO CHMBOJIOB
2.7 M cronp30BaTh HEPABEHCTBA MIPH PEIIEHUH PA3IMYHBIX 3a71a4

DYHKIUU




Pacrio3HaBaTh (YHKIIMM W3YyYCHHBIX BHJOB. [lOKa3bIBaTh CXEMAaTHUYECKH

pacrosioKeHne Ha KOOPAMHATHOW MIOCKOCTH TpadukoB (yHKIwid Buma: Y=KX,

31 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3Ha4eHHIl KO3(HUIHEHTOB,
OTIMCHIBATh CBOMCTBA (pyHKITHIT

39 [loka3plBaTh CXEMAaTHYECKH pACIHONOKEHHE Ha KOOPIWHATHOW IUIOCKOCTH
rpaduxoB ¢pyHKuui Buga y = VX, y = [X| ¥ onHCHIBaTh CBOMCTBA (QYHKIUHA
Crpouts W u300pakaTh CXEMATHYECKH Tpa(uKu KBaapATUIHBIX (YHKIIHIA,

3.3 OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIHH 110 UX TpaduKam
Pacrio3HaBaTh KBaapaTHUHYO (GYHKIHIO 1O (opMyne, TPHUBOAUTH IMPUMEPH]

34 KBaJPaTUYHBIX (QYHKIWI U3 peaabHON KU3HH, (PU3HKH, TEOMETPHU

4 ApudmMeTryeckas U TeOMETPHUECKasl TPOTPECCUH

a1 Pacrio3HaBaTh apu(METHUECKYI0 M T€OMETPUYECKYIO MPOTPECCHU IPU Pa3HBIX|
crioco0ax 3a1aHus
BEIONHATS ~ BBIYMCICHUS C  HUCIOJb30BaHWEM  (opMmyl N-co  4ieHQ

4.2 apupMeTHIECKON 1 TEOMETPHIECKON IPOTPECCHIA, CyMMBI IIEPBBIX N WICHOB

43 300pakaTh WieHBI MOCIEI0BATEIILHOCTH TOYKAMHU HA KOOPIMHATHON IIOCKOCTH
Perath 3a1a4n, CBSI3aHHbBIE C YUCIIOBBIMH TTOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIIE

4.4

3aJa4u Hu3 peaﬂBHOﬁ KHU3HU (C HCIIOJIb30BAHUEM KaJBKYJIATOpPA, LII/I(i)pOBBIX

TEXHOJIOTHUIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kog, I[TpoBepsieMbIii DJIeMEHT COePYKaHUs
1 Uricna v BEIYHUCICHUSA
/lpoOn OOBIKHOBEHHBIE W JECATHUYHBIC, MTEPeXod OT OAHOW (OpPMBI 3amrch Ipodei K
11 npyroil. IloHsTHE palMOHAIBPHOTO 4YHWCNIA, 3alHCh, CPAaBHEHHE, YIOPSAOYMBAHUE
pallOHANBHBIX YHCET
12 ApudMeTryeckue ISHCTBUS ¢ pallMOHAJIBHBIMU YuciIaMy. Perienue 3a1a4 u3 peaabHOi
[MPaKTUKU Ha YaCTH, Ha APOOHU
13 CreneHb ¢ HATypaJbHBIM TOKa3aTeleM: OmpeeNieHue, IpeoOpa3oBaHme BEIPAXKEHUH Ha
OCHOBE OTPE/IEICHNS, 3aITICh OOJBIINX YUCEI
14 [IporieHTHI, 3an¥Cch MPOICHTOB B BH/E APOOH U IpOOH B BHE MPOIEHTOB. TpH OCHOBHBIE
3a1a4d Ha IPOLEHTHI, PELICHUE 3a/1a4 U3 PEAIbHON PaKTHUKU
15 [IprMeHeHne NpU3HAKOB AETMMOCTH, Pa3ioKeHe Ha MHOKUTENN HAaTYPaJIbHBIX YUCE
1.6 PeanpHBIE 3aBUCIMOCTH, B TOM YFHCIIE TIpsIMasi M 0OpaTHAS MPOMOPIIHOHATHHOCTH
2 ANreOpanveckue BEIpaKeHUS
51 [lepeMeHHbIEe, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpPEMEHHOMU. JlOMmyCcTHUMbIE 3HAUYECHHUS
[IEPEMEHHBIX
59 [IpencraBieHne 3aBICHMOCTH MEXy BEITHMUYMHAMHU B BUJE (GOpMyIbl. BeraucieHus mo
dhopmyiam
23 [TpeoOpazoBaHyie OYKBEHHBIX BBIPAXKEHUH, TOXKIESCTBEHHO PABHBIC BBIPAYKECHUS
2.4 CBOICTBA CTEIICHU C HATYypPAIHHBIM ITOKa3aTelIeM
25 OpHousIeHB! M MHOTOWIEHBI. CTeneHp MHOrowIeHa. ClI0)KeHNE, BBIYMTaHUE, YMHOKEHHE
MHOTOUYJIEHOB
26 DopMyJIBl COKPALIEHHOTO YMHOXEHUS: KBaIpaT CyMMbl U KBaapar pasHocTd. Dopmyna
pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOWIEHOB HA MHOKHUTEH
3 YpaBHeHHS
31 YpaBHEHHE, KOPEHb YpaBHEHUsI, IPaBUIIa NPeoOpa30BaHus ypaBHEHHS, PABHOCUIBHOCTH)
YpaBHEHU I




32 JIuHeilHOe ypaBHEHME C OJHOM NEpPEMEHHOM, YMCJIO KOpHEW JUMHEWHOr0 ypaBHEHWS,
[pELICHUE JINHEWHBIX YPABHEHUI
33 CocraBneHue ypaBHEHHUI MO YCIIOBHIO 3a7a4yl. PeleHne TEKCTOBBIX 3a7ay ¢ IOMOIIBIO
YpaBHEHUI
3.4 JInHeiiHOe ypaBHEHHE C IBYMSI IEPEMEHHBIMU U €ro Tpaduk
CuctemMa [IBYX JMHCEHHBIX ypaBHEHUII € IByMs IEpeMEHHbIMU. PemieHue cucrem
3.5 YpaBHEHUH cIOCOOOM MOACTaHOBKH. IIpuMepsl pelieHns: TEKCTOBBIX 3a7iad ¢ IOMOIBIO
CHUCTEM ypaBHEHUU
4 Koopnunats! u rpaduku. @yHKIUHN
41 Koopaunara Touky Ha npsiMoit
42 Hucnoble NpoMexXyTKH. PaccTosiHie Mex Ay ABYMsl TOUKaMH KOOPIUHATHON NpAMOU
43 [IpssmoyronpHas cucrema koopawnaat, oct OX n Oy. AGcmuicca 1 opAWHATA TOYKH Ha
KOOPAMHATHOH TIOCKOCTH
44 [lpumepsr rpadukoB, 3amaHHBIX Qopmyidamu. UYreHue TpadUKOB peaTbHBIX
3aBICUMOCTEN
4.5 [onsitne ¢pynkunu. ['paduk Gynkumuu. CoiicTBa GyHKIUII
4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk yHkmm y = [X|
47 ['padmyeckoe perieHne TMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX ypaBHEHUHA
Kog, I[TpoBepsieMbIii 3JIeMEHT COJepPyKaHUsl
1 Uncna 1 BBIYUCIICHUS
11 KBagpaTHblii kopeHb u3 uucna. [lonarue o0 uppanuoHaIbHOM uHcie. JlecsTudHble
PUOIMOKEHUS HPPALlMOHATIBHBIX YHCEI
19 CBoiicTBa aprn(MeTHIEeCKUX KBaJPAaTHBIX KOPHEH U MX MPUMEHEHHE K TPeoOpa3oBaHUIO
UMCIIOBBIX BBIPAKEHUH U BbIYUCICHUSAM. [[efCTBUTEIBHBIE YKCIIa
1.3 Cremnenb ¢ eTbIM MMoKa3aTelieM u e€ cBoiicTBa. CTaHmapTHAS 3alUCh YUCTA
22 AnreOpanvecKkne BhIpaKeHNS




2.1 KBagpaTHblil TpEXUIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOXHUTEIN
2.2 Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoit Jpoou
2.3 CrnoxeHue, BEIUNTaHNE, YMHOXKEHHUE, JIeIeHNe anre0pandeckux apodei
2.4 ParmoHansHble BRIp2KEHUS U MX IpeoOpa3oBaHue
3 'YpaBHEHHS U HEPaBEHCTBA
31 KBanpaTtHOe ypaBHeHHe, pOpMyiTa KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buera
3.2 Perienue ypaBHeHUH, CBOISMIINXCS K IMHEHHBIM U KBaPaTHBIM
3.3 [Tpocreiimme qpoOHO-palOHATEHBIE YPABHEHUS
['paduueckas MHTEpIIpeTalMsl YpaBHEHHN C ABYMS NIEPEMEHHBIMU M CHCTEM JIMHEHHBIX|
3.4 YPABHEHUI C JByMs IE€pEeMEHHbIMU. IIpuMepsl pEIIEHHs CHUCTEM HEJIMHEWHBIX
VpaBHEHUH C ABYMSI IEPEMEHHBIMH
35 PenieHre TEKCTOBBIX 3a]a4 anredpanyeckKiuM Crioco0oM
3.6 UncinoBble HEPABEHCTBA U UX CBOWMCTBA
3.7 HepaBeHCTBO ¢ 0/IHOM ITepeMeHHOM
3.8 PaBHOCHIILHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HepaBeHCTBA C OAHOM IepEMEHHOM
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C O/IHOI MepeMEeHHOM
4 DOyHKIIMN
a1 [MTousitrie pyHkuuu. O6IacTh ONpeaeTeHnss 1 MHOXECTBO 3HaUeHnH GyHKnnu. Criocoob]
. 3aaHus PyHKIUH
4.2 ['paduk dyakun. YUreHue cBoicTB GpyHKINY 110 €€ TpaduKy
4.3 [ [pumeps! TpaduKoB PYHKINN, OTPAXKAIOIINX PEATBHBIE ITPOILIECCH
a4 OyHKIMH, OMUCHIBAIOIINE NPSAMYIO U 00paTHYIO0 NPONOPLUHOHATBHBIE 3aBUCUMOCTH, HX|
. rpaduku
45 Dyukuuu y =x°, y = X°
4.6 Oynknm y = Ox, y = [X]
4.7 ['paduueckoe perieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KJIACC



Kop,

HpOBepﬂeMLIﬁ JJIEMEHT COAECP>KaHUA

1 Uncna ¥ BEIYUCIICHUS

11 PanmonansHble 4rcia, UppaloHalbHbIE YHCIa, KOHEYHbIE U OSCKOHEYHBIE NECATUYHBIC
npobu
MHOXECTBO JCUCTBUTENBHBIX YHCET, JCHCTBUTENbHBIE YHCIAa KaKk OECKOHEYHBIE

12 necaTU4Hble JpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
EHCTBUTEIBHBIX YMCEN U KOOPAUHATHOM npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX YUCEI

13 Apudmernueckre AeHCTBHUA C NeHCTBUTETLHBIME YHCITaAMU
V3mepeHus, TpUONIKEHHS, OLEHKU. Pa3Mepbl OOBEKTOB OKpPYKAIOIIEro MHpa,

14 UTNTENTFHOCTD TPOLECCOB B OKpyKaromeM mupe. [IpubnmkEéHHoe 3HAUYeHHE BEITHMYUHEI,
TOYHOCTh mpuOmmwkeHus. Oxpyriaenue uucen. [Ipukuaka © OLEHKA pe3yiIbTaTOB
BBIYMCIICHUN

2 'YpaBHEHHS U HEPABEHCTBA

2.1 'YpaBHEHUS ¢ OTHON IEPEMEHHON

2.2 JIuneiinoe ypaBHeHue. Perienne ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM

2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHeHH, CBOASIINXCS K KBaJIpaTHBIM

24 bukBagpatHoe ypaBHeHUe. [IpuMepsl pelieHrst ypaBHEHUN TPEThe U YETBEPTON CTEIEHEN
pa3ioXKeHneM Ha MHOXKUTENH

25 Perenne 1poOHO-pallMOHAIBHBIX YPaBHEHUN

2.6 CucteMbl ypaBHEHHI

2.7 'YpaBHeHHE ¢ [BYMs IEPEMEHHBIMH U €r0 TpaduK

2.8 Perenue cucteM IByX JTUHEHHBIX ypaBHEHUH € ABYMsI I€PEMEHHBIMU

29 PeleHne cucteM IByX ypaBHEHU, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe - BTOPOH CTEIEHH

2.10  [Fpaduueckast UHTEPIPETALIUSI CUCTEMbI YPABHEHUH C JIByMsI IEPEMEHHBIMU

2.11  |PemieHue TEKCTOBBIX 3a]a4 aJircOpandecKuM Croco0oM

2.12  YucnoBble HEPaBEHCTBA U UX CBOWMCTBA

2.13 Penienne TMHEIHBIX HEPABEHCTB C OAHOU MEPEeMEHHOM

2.14 Pemienue cucteM JTMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOU

2.15  |[KBamgpaTHblE HEPaBEHCTBA




2.16

['padmyeckas nHTEpIIpETaNNs HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMHU

3 DyHKIIH

31 KBangpatnunast ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboia, KOOpAMHATHI BEPIIMHBI
. mapa0oJIbl, 0OCh CHMMETPHH TTapadoIThl

3.2 ['pacduku dynkiwmii y=kx, y=kx+b u ux cBoiicta

3.3 ['papuxu pynxumii y=k/X, y = x° 1 ux cBoiicTBa

3.4 ['paduku HyHKUUH, U UX CBOMCTBA
4 UrcnoBsle MOCIEI0BaTEIBHOCTH

a1 Omnpenenenue u  crmocoObl  3aJaHUsl YHUCIOBBIX IOCIENOBAaTENbHOCTEH. 3amaHue
. [MOCIIE0BATENEHOCTH PEKYPPEHTHON hopMyIon U GopMyIIoi N-20 dieHa

42 Apudmernyeckas mnporpeccusi. @opmynsl N-ro 4ieHa apuQMETHYECKOH MNpPOTPECcCHH,
. CYMMUBI IIEPBBIX N 4JIEHOB

43 ['eomerpuyeckas nmporpeccus. @opMybl N-ro YieHa FeOMETPUYECKON IPOrpecCrur, CyMMBbI
. [EPBbIX N YJICHOB

44 300paxenne 4YIeHOB apu(METHUIECKOH M TEOMETPUYECKOW IMpOrpeccHil TOYKaMH Ha
. KOOPAMHATHOH IIOCKOCTH. JIMHEHHBIN U SKCIOHEHUHUAIbHBIA POCT

4.5 CoKHBIE TPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kog,
MpOBEPSIEMOTO

TpeGoBaHMs

IlpoBepsiembie TPeOOBAHUS K IPEJMETHHIM Pe3Y/IbTaTaM
OCBOEHHsI OCHOBHOI1 00pa3oBaTe/1bHOM IPOrpaMMbl OCHOBHOTO 00LIero

oOpasoBaunusa Ha ocHoBe PI'OC

YMeHne onepupoBaTh HOHSITHAMHU: MHOXKECTBO, MOJAMHOXECTBO, OIEPALMH HaJl
MHOXECTBAMH; YMEHHE ONEPUPOBaTh MOHATUAMU: rpad), CBA3HBIN rpad, 1epeBo,
LMK, TPUMEHATh UX IPU PELICHUH 3a]1a4; YMEHHE HCIOJIb30BaTh IpauuecKoe
[peICTaBICHUE MHOXKECTB AJISI OTIMCAHUS PeajbHBIX MPOLIECCOB U SIBICHUH, IPH

pEeIICHUH 33/1a4 U3 APYTHX YUEOHBIX PEIMETOB

YMeHue omepupoBaTh HOHSATHAMHU:  OIpENeNiCHHE, aKcHOMa, Teopema,
I0Ka3aTeJIbCTBO; YMEHHE Paclo3HaBaTh MCTHHHBIC M JIOXKHBIE BBICKA3bIBAHUS,
[IPUBOIUTH HMPUMEPBHl U KOHTPIPUMEDPHI, CTPOUThH BBICKA3bIBAaHUA M OTPULIAHHUS

BBEICKA3bIBAHUI

YMeHHE OnepupoBaTh MOHATHSMU: HATYypadbHOE YHUCIO, MPOCTOE M COCTABHOE
YUCIIO, JMEMMMOCTh HATYPAJIBHBIX HYHCEN, MPU3HAKH JCITUMOCTH, IIEJIOE YHCIIO,
MOJIyJIb YMCIIa, OOBIKHOBEHHAs APOOb M JECATUYHAS JIPOOb, CTAHIAPTHBIA BHUJI
YHUClia, pAIMOHAIBHOE YHUCIIO, HWPPAI[MOHAIBHOE 4YHCIIO, apu(pMEeTUYCCKHit
KBaJpaTHBIN KOPEHb; YMEHHE BBHITIONHATH JCHCTBUS C YHCIIaMH, CPaBHUBAThH U
VIOPSIOYMBATh YHCNIA, TPEJACTaBIATh, YHCIAa HAa KOOPJAMHATHOW TPSMOH,

OKPYIJIATH YKUCiia;, YMCHUC ACJIATh IIPUKUJKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

YMEHHE OIepupoBaTh IOHATUSAMU: CTEIEHb C LEJIbIM  IIOKa3aTeseM,
apu(MEeTHIeCKUH KBaJpaTHBIH KOPEHb, MHOTOWIIEH, aireOpanveckas JapoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHW OOJbIINE €IWHUIIB
YMEHHUE BBITIONHATH pacu€Tel 1o (Qopmynam, npeoOpa3oBaHHs IEIbIX,
IPOOHO-pAIIMOHANBHBIX BBIPAKEHWH W BBIPAKEHUH C KOPHIMH, Pa3IOKEHHE
MHOTOWJICHa Ha MHOKHTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM (OPMYIT Pa3HOCTH

KBaJApaToOB U KBaJApaTa CyMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NMOHATHAMM: YHMCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOH
[IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; yMeHHE
pelaTh JIMHEHHbIE U KBapaTHbIE YPaBHEHUS, JPOOHO-PAllMOHANIbHBIC yPAaBHEHUS]
C OJIHOM MEPEMEHHOM, CHUCTEMbl [BYX JIMHEHHBIX YpPaBHEHUM, JIMHEWHBIE
HEPAaBEHCTBA M X CUCTEMBI, KBaJpaTHbIC U IPOOHO-PALlMOHAIbHBIE HEPABEHCTBA
C OJJHOH MEepPEeMEHHOI, B TOM YHCJIE IIPU PEIICHUH 3a7a4 U3 APYTUX NIPEIMETOB U
[IPAaKTUYECKUX 3aJady; YMEHHME MWCIOJb30BaTh KOOPIMHATHYIO MPSIMYI0 H
KOOPAMHATHYIO MJIOCKOCTh AJIS1 M300paKeHUs PEeLIeHUI ypaBHEHHUH, HEpPaBEHCTB

1 CUCTCM

YMeHue oneprupoBaTh MOHATUAMH: QyHKIMS, Tpaduk GyHKIHMK, HYIH QYHKINH,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus, yOBbIBaHUS,
HanOoJblliee W HaWMEHbIee 3HAueHHs (QYHKUUHM, yMEHHE OIEPUPOBAThH
MOHATHSMU: TIpsSMasi TPONOPLUUOHAIEHOCTD, JTHHEHHAS (YHKIMS, KBapaTHYHAS
¢dbyHkuus, oOpaTHash NPOMOPUHOHATBLHOCTh, MNapabona, rumnepbona; yMeHHE
cTpouTh rpaduku (YHKIIHA, UCIIONIB30BATh TPaQUKHU JUIsl ONPEACICHUS CBOMCTB
MPOIIECCOB U 3aBUCUMOCTEH, JUISl peIIeHHs 3a1a4 U3 APYTUX y4eOHBIX MPEIMETOB
W peanbHOM JKU3HHM;, YMEHHE BBIpaXaTh (QOpMyJIaMH 3aBUCHMOCTH MEXIY

BCIIMYMHaAMHU

YMeHue onepupoBaTh IMOHITUSAMHU: IOCIEAOBATEIIBHOCTD, apu(MeTnyeckas |
reOMETpUICCKas MIPOTPECCHH; yMEHUe HCITOJIB30BaTh CBOMCTBA
[OCJIeI0BATEIIbHOCTEH, (DOPMYJIBI CYMMBI U OOIIET0 WICHA P PELICHUH 3a71a4, B

TOM YHCJIC 33J1a4 U3 JAPYTrUX yU4EOHBIX MTPEIMETOB U peallbHOMN KU3HU

YMmeHne peliaTh 3aia4u pa3HbIX TUIIOB (B TOM YHUCJIC HA IPOLCHTHI, 10JIU 1 4YaCTH,
JABHOKCHHC, pa60Ty, LCHY TOBAPOB U CTOUMOCTD IIOKYTIOK U YCJIYT, HAJIOTH, 3a1a1H|
13 o0IacTu YHIpaBJICHUA JIMYHBIMUA U CeMEHUHBIMHU (l)I/IHchaMI/I); YMCHHC
COCTABJISITh BBIPAXKCHUSA, YPABHCHUS, HCPABCHCTBA W CHCTCMbI II0 YCJIIOBUIO
3ada4yu, MCCICAOBATH IIOJYYCHHOC PCHICHUC W OLCHUBATH HpaBI[OHOI[O6HOCTL

MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue omnepupoBaTh MOHATHAMM: (puUrypa, TOUKa, OTPE30K, HpsAMas, Jyd,

JIOMaHasd, yroi, MHOT'OYTOJIbHUK, TPCYT'OJIbHUK, paBHO6eI[pCHHBII71 nu

[PaBHOCTOPOHHHMH TPEYTOJIbHUKH,




MPSIMOYTOJIEHBINA TPEYTOJIBHIK, MeIaHa, OMCCEKTPHCa U BHICOTA TPEYTOJIHHUKA,
YeTHIPEXYTONBPHUK, MapajuieiorpaMM, poMmO, TPSMOYTONBHUK, KBajpar,
Tparenus; OKpyXHOCTh, KPYT, KacaTelbHast; 3HAKOMCTBO C TIPOCTPAaHCTBEHHBIMH|
(¢urypamMu; yMeHHne pemaTh 33Jadd, B TOM YHCJIe U3 TOBCETHEBHOW KU3HH, Ha

HaXO0XXICHUE TCOMETPUUCCKUX BCIMYUH C IMPUMCHCHHUEM H3YYCHHBIX CBOKCTB

¢uryp u daxToB

10

YMeHue ~ OmepupoBaTh  MOHATUSIMH:  PAaBEHCTBO  (QUIyp,  pPaBEHCTBO
TPEyroJbHUKOB; MapaJjIeIbHOCTh U MEPIECHANKYIISIPHOCTh IPSAMBIX, YTOJ MEXKAY|
PSAMBIMU, NIEPIIEHANKYIISP, HAKIOHHAs, MPOEKIUs, moaodue Guryp, nogobHble
TPEYrOJbHUKH, CHMMETPUSI OTHOCHTEJIBHO TOYKM U NPSMOH; YMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U I0A00Me (QUryp, MapauielbHOCTh U

EPICHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOLIEM MHPE

11

'YMeHue onepupoBaTh MOHATHAMM: JUIMHA, PACCTOSHHUE, yroi (BeJWYMHA YA,
CHHYC U KOCHHYC yIJla TPEyrojibHMKa), IUIOMIAb; YMEHHE OLIEHWBATh Pa3Mephl
MpEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE NPUMEHSATH (OPMYIIbI
[IEpUMETPA U IUIOLIAJA MHOIOYIOJBHUKOB, JUIMHBI OKPY>KHOCTH U ILIOLIAJH
Kpyra, oObeMa MpsIMOYTOJBFHOTO TapajuleleNnuIiesia; yMEHHE NPUMEHSThH
[IPU3HAKU PABEHCTBA TPEYIOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHMKA,
teopemy [Tudaropa, TpUHroHOMETPHUYECKUE COOTHOIICHUS 7151 BRIYMCIICHHS JIJIHH,

paccTosiHUM, TUIOIAIeN

12

YMeHne u300paxars IIockue (GUrypbl ¥ UX KOMOMHAIIMH, TPOCTPAHCTBEHHBIE
(Gurypsl OT PyKH, C HOMOLIbIO YEPTENKHBIX HMHCTPYMEHTOB M BIIEKTPOHHBIX

CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMmeHne ONCpUpPOBATL IOHATHUAMU: IMPAMOYIOJibHAsA CHUCTEMa KOOPAWHAT,
KOOPAWHATBI TOUYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BCACHUC BEKTOpA HA YUCIIO,
CKaJIAPHOC TIIPOU3BCACHUC BCKTOPOB; YMCHUC HUCIOJb30BATh BCKTOPHI H
KOOPAWHATHL JJId NPEACTABICHUA JaHHBIX W PCHICHUA 3a/la4, B TOM YHCJIC U3

Npyrux y4eOHBIX IPEIMETOB U peaibHOM KU3HH

14

YMenne OneprupoBaTb IOHATHAMMU: CTOJIOUKOBBIE U KpYyroBbsI€ OguarpaMMbl,

Ta6J'H/ILII>I, CcpeaHee apI/I(l)MCTI/I‘-IeCKOC, MEauaHa,




HanOoJblliee ¥ HaWMEHbIee 3HAYCHUS, pazMax YHCIOBOIO Habopa; yMeHHe
V3BIIEKaTh,  HMHTEPIPETHPOBaTh M MPEoOpa3oBBIBATH  WH(OPMAIHIO,
MPE/ICTABICHHYI0 B Ta0NWIlaX W HAa JAWarpaMMax, OTPaKalol[yl0 CBOMHCTBA H
XapaKTePUCTUKH PEATbHBIX TMPOIECCOB W SBIEHUH; yMEHHE pPaclo3HaBaTh

M3MCHYUBBIC BEJIMUYMHBI B OKPYKaromieM MUPE

15

'YMeHue oreprupoBaTh HOHATHSAMHE: CITy9allHBINA OMBIT (CITy9allHBINA SKCTIEPUMEHT),
DIIeMEHTapHOE COOBITHE (3TIEMEHTAPHBINA HCXO) CIy4alfHOTO OIBITa, CITyYaiiHOe
cOOBITHE, BEPOATHOCTH COOBITHS, YMEHHE HAXOAWTh BEPOSTHOCTH CIyYaiHBIX
COOBITHIA B OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE
pemaTts 3amadi METOAOM OpPTaHM30BAHHOTO Tiepedopa M C HCIIONB30BaHUEM|
MpaBwjia YMHOXKEHUS; YMEHUE OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHI H
SBIICHUI, IMOHMMATh POJb MPAKTHYECKA JOCTOBEPHBIX W MAJOBEPOSTHBHIX|
COOBITHII B OKpYXalOIIeM MHpEe W B JKH3HHM, 3HAKOMCTBO C TIOHSATHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCET U €r0 POJIBIO B

MaCCOBBIX ABJICHUAX

16

YMeHre BBIOMpATh TOAXOASIIUN W3yYeHHBIA METOJ I pPelieHus 3aJadd,
MPUBOJUTH MPUMEPHI MATEMATHUECKAX 3aKOHOMEPHOCTEH B MPUPOJAE H KU3HH,
pacro3HaBaTh NPOSBICHWE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, OIHCHIBAThH
OTIIENbHBIE BBINAIONINECS PEe3YNbTAThl, IIOJIYYEHHBIE B XOJe Pa3BUTHS
MaTEeMaTHKH KaK HayKH, IPUBOIUTH MPUMEPHl MATEMATHUECKAX OTKPHITUN M UX

ABTOPOB B OTCUYECTBCHHOHN 1 BCGMHpHOfI HUCTOpUN




HEPEYEHDb 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA OI'D
IO MATEMATHUKE

Kog, ITpoBepsieMblii 3/IeMEHT COJlepPyKaHUSI

1 Yrcia 1 BEIYUCIICHUS

1.1 HatypanbHble u nienblie uncina. [IpuzHaku 7eTUMOCTH ETbIX YUCell

12 OOBIKHOBEHHBIC U JECATUIHBIC APOOH, TPOIEHTHI, 0ECKOHECUHBIC TTEPHOTNICCKIE TPOOH

PaIII/IOHa.HI)HI)IC qucia. ApI/I(I)MGTI/I‘lCCKI/Ie orepanum ¢ palriuoHaJIbHBIMU

13

qHCcIaMu

HeiicTBUTENbHBIC YnCia. Apu(METHYECKHE ONIEPAIMH C JeHCTBUTEIbHBIMA

14

qHCcIaMu

[TpubnmxEéHHBIE BEIYMCIICHHS, TIPaBHIIa OKPYTJICHNUS, IPUKHUJIKA U OLICHKA

15 .

pe3yabpTaTa BEIYUCICHUN

2 Anre0pandecKre BRIpaKeHHS

2.1 bykBeHHBIE BbIpaXEHUsI (BBIPAXKEHUS C TIEPEMEHHBIMH)
59 CrerneHb ¢ 1enbM MokasaTeneM. CTeneHb C palMOHAIBHBIM Toka3aTeneM. CBOMCTBa

CTCIICHU

2.3 MHOTrO4JIEHBI

24 AnrebOpandeckast 1poOb

ApudmMeTrnueckuii KOpeHb HaTypalibHOU cTeneHu. J[efcTBUs ¢ apupMeTHIeCKUMHI KOPHSIMH

2.5

HaTypaJbHOM CTENEHU

3 'YpaBHEHUS U HEPaBEHCTBA
Lenbie 1 qpoOHO-paIoHaNbHEIE YpaBHEeHUSI. CUCTEMbI U COBOKYITHOCTH

3.1 o

YpaBHEHUI

Lenbie 1 qpoOHO-paMOHANBHEIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH

3.2

HCPABCHCTB

3.3 Pemenne TeKCTOBBIX 3a7a4

4 HucioBbie nocCJCa0BaTCIIbHOCTHU

4.1 HOCHGHOB&TGHLHOCTI/I, CIIOCOOBI 3aJlaHHA HOCHCﬂOBaTeHLHOCTefI

Apudmernueckast 1 reoMeTpuuecKas nporpeccuu. @opmyia CI0KHbBIX

4.2
MIPOIICHTOB




DyHKIIUU

OyHknma, cnocodbl 3amanus (yHkmuu. [padmk Qyaknmn. OOnacte ompeneneHus

MHO>KeCTBO 3HaueHni (pyHkmn. Hymn yakunu. [IpomexyTku

>1 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIHMH. MakCHMyMBI U MHHUMYMBI
dbyakun. Hanbonpiiee n HanMeHbpIiee 3HaueHNe PYHKIINN Ha IPOMEKYTKE

6 KoopanHatbl Ha PsIMOH U IIIOCKOCTH

6.1 KoopauHatHas npsMast

6.2 JlexapTOBBI KOOPAMHATHI Ha TTIOCKOCTH
7 ["'eomeTpus

7.1 ["eomeTpruyeckre QUrypsl U UX CBOHCTBA

7.2 TpeyronbHuK

7.3 MHOTOYTOJTFHUKH

7.4 OKpY>KHOCTb U KPYT

7.5 M3MmepeHne reOMeTpHYECKIX BETHYUH

7.6 BekTops! Ha MIIOCKOCTH
8 BeposTHOCTh M CTaTUCTHKA

8.1 OnucaTenpHast CTATUCTHKA

8.2 BeposatHocTb

8.3 KomOunaropuka

8.4 MHoKecTBa

8.5 ["pador




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. Anrebpa: 7-i kimacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ n3ganue,
nepepaboranHoe, 7 knacc/ Makapsrues FO.H., Munaiok H.I'., Hemkos K.W. u 1p.;
noA penakuuen TensakoBckoro C.A., AkupoHnepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemenue»

* Marematuka. Anre0pa: 8-i1 kiacc: 0a30BbIM YpOBeHb: YueOHUK; 16-¢ u3nanue,
nepepaboranHoe, 8 kiacc/ Makapsrues FO.H., Munntok H.I'., Hemkos K.W. u nip.;
noA penakuuen TenskoBckoro C.A., AkinoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemenue»

* Marematuka. Anreopa: 9-i1 kiacc: 6a30BbIM YpOoBeHb: YUeOHUK; 15-¢ nu3nanue,
nepepadboranHoe, 9 kinacc/ Makapsrues FO.H., Munnaroxk H.I'., Hemikos K.W. u nip.;
nox peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ecTBo «M3naTenbcTBo

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* Maremartuka. Anredpa: 7-i kinacc: 0a30BbIi ypOBEHb: yueOHUK; 15-€ n3nanue,
nepepadotanHoe, 7 knacc/ MakaperaeB F0.H., Munarok H.I'., Hemmkos K.U. u 1p.;
nox peaaknuen TensikoBckoro C.A., AkiinoHepHoe o01ectBo «M31aTenbcTBoO
«IIpocsemenue»

» Maremartuka. Anredpa: 8-if kitacc: 0a30BbIl ypOBEHb: yueOHUK; 16-€ n3nanue,

nepepadoTtanHoe, 8 kiacc/ MakaperaeB FO.H., Munarok H.I'., Hemkos K.U. u 1p.;



nox peaakuuen TensikoBckoro C.A., AkiinoHnepHoe o0iectBo «M31aTenscTBo
«IIpocBenienue»

* Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe, 9 kinacc/ Makaperues FO.H., Munatok H.I'., Hemkos K.U. u ap.;
non peaakuuen TensikoBckoro C.A., AkiinoHepHoe o01ectBo «M3naTenbcTBo

«IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

WHTEPHET

[HEN

. bubmmnoreka L1OK https://rn.edsoo.ru/

N

https: //uchitelya. com/matematika/

w

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

N

. https://resh.edu.ru/

o1

https://4eqe.ru/gia-matematika/
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