r )
e OOKYMEHT MOAMUCAH

2 OJIEKTPOHHOW NOA4rNMnNCero Tpunoxenne Ne 2.2.7.
=y
Cepruduar: 008C4AD68BAB7AF87078E9FC5DA5B71190F K OCHOBHOM 00pa30BaTe/IbHOM Hporpamme
Bnapeneu: ManvwHuH Banepuii AHaTtonbesny OCHOBHOT'O O0IIIETO O6pa30BaHI/I$[
Hencteutenen: ¢ 28.04.2025 oo 22.07.2026
L J

PABOYASI ITIPOTPAMMA
(ID 9817293)

yueOHOro npeamera «Ajaredpa. bazoBblii ypoBeHb»

U1 oOyyaromuxcst 7-9 KiaccoB



INOACHUTEJIBHAS 3AIIMCKA

Anrebpa sABIsSETCS OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHAa 00eCIeUYnBaET U3YUEHHUE IPYTUX JTUCHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO ISt
IPOJOJIKEHUsI 00pa30BaHus U B MOBCEIHEBHOW KU3HU. Pa3BuTHE y 00yyaromuxcs
HAy4YHbIX MPEJACTABICHUNA O TMPOUCXOKACHUM M CYLIHOCTH alreOpanyecKux
a0cTpakIuii, crnoco0e OTpaKeHUs] MaTEMaTUYECKON HAYKOU SIBJICHUI U MPOIIECCOB
B NpUPOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUU U B MIPAKTHUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUIEHUs, HEOOXOAUMBIX IJIs afanTalliid B COBPEMEHHOM LU(PPOBOM
obOmectBe. M3yuenue anreOppl oOecrieuynBaeT pa3BUTHE YMEHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBHS M BBIBOJBI,
dopmynupoBath yTBepxkAeHUI. OCBOEHUE Kypca anredpbl 00ecieunBaeT pa3BUTHE
JOTHYECKOT0 MBINUIEHUST OOYyYarolMXCs: OHM HCHOJB3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE pAacCyXIeHUs, 0000IIeHHEe U KOHKPETU3allNI0, aOCTparupoBaHue u
aHajoruto. OOydeHwe  anreOpe  MpeArnojiaraeT  3HAUYUTENBHBIM  O00BEM
CaMOCTOSITENIbHOM  JIeATENHHOCTH OOYyYaIoIUXCs, IMO3TOMY CaMOCTOSITEIbHOE
pelleHre 3a1a4 BIISETCS peaau3alueil 1eaTeIbHOCTHOrO MPUHIUIA 00yYeHHUS.

B cTpykType nporpammsl yueOHOT0 Kypca «Asredpay N1t OCHOBHOTO OOIIETo
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEP>KATEIbHO-METOINYECKUE JTHHUU:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEpaBEeHCTBa», «DyHkumn». Kaxngas Hu3 3TUX coaepKaTeabHO-METOANYECKUX
JIMHUMN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOCHCTBYS €
IpPYTUMHU €ro JuHUsSMU. B Xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
OPUXOAUTCS JIOTHYECKU PACCYKJaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3THM B mporpammy ydeOHOTOo Kypca «Auredpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBbIE BO BCEX OCHOBHBIX pa3zjeliax
MaTeMaTU4eCKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0yYarOIUMUCS
OCHOB  YHUBEPCAJIbHOIO  MaTeMaTHueckoro sA3pika. ConaepkaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucna W BBIYUCICHUSD CIY>KUT OCHOBOW JUIs
JANbHEMIIEro U3y4YeHUsl MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y OOYy4YarOIIMXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHUS MOJIH30BaThCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCEITHEBHOM
AKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMH M HMPPALMOHANBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MpEeACTaBICHUN O AEHCTBUTEIBHOM YUCIE. 3aBEPILICHHE OCBOEHHUS YMCIOBOUN JTUHUN
OTHECEHO K cpeJiHEMY 00I11IeMy 00pa30BaHUIO.

Copnepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaXKECHUS
U «YpaBHCHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIONMIUXCS
MaTEMaTUYECKOTo armapara, HeoOXOAMMOTro Jii pelIeHUs 3a7ad MaTeMaTHKH,
CMEKHBIX NPEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpazoBaHusl y4eOHBI MaTepuan IpYHIUPYETCs] BOKPYT pallMOHATbHBIX
BBIpAKEHHUN. AnreOpa IEMOHCTPUPYET 3HAYEHUE MATEMaTUKH KakK s3bIKa JUIS
MOCTPOCHUSI MaTEMaTUYECKUX MOJEIEH, OINUCAHUS TMPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3anaun oOyueHus aareOpe BXOASIT TakxKe JajdbHelIee pa3BUTHe
AIrOPUTMHUYECKOT0 MBILIEHUS, HEOOXOJIMMOTI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
MHQOpMATHKHA, U  OBJIAJICHUE HAaBbIKAMU  JICNIYKTUBHBIX  PACCYXICHUHU.
[IpeoOpazoBanne CUMBOJBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxxanue GyHKUMOHANBHO-TPAQUUECKON JTMHUM HALEIEHO Ha MOJyYeHHE
oOy4aromuMucs 3HaHUM 0 (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOJAeNIn
JUTSI OMTUCAHUS ¥ UCCIIEZIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOC U
oOmectBe. M3ydeHne maTepuaa crniocoOCTBYET pa3BUTHIO Y OOYHAOIINXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENbHBIE CpPEJICTBA S3bIKA MATEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, TpaduuecKkue, BHOCUT BKIaJA B (POPMUpPOBAHUE
NpPEACTaBICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPBI.

CornacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3/ielbl COACP)KAHMUS:
«Uucna W BBIUUCICHUS», «ANreOpanyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiiacce —
102 gaca (3 gaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kiacce —
102 gaca (3 yaca B HefeNIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE U JECATHYHBIE, EPEXOA OT OJHOU (OpMBI 3amUCU
npobeit k apyroil. IloHaTHe panyMOHAIBLHOIO 4YHCIA, 3alUCh, CpaBHEHHUE,
yHOpSA0YMBAHUE  PALMOHAIBHBIX  uuced. Apudmernyeckue JeHCTBUS €
palMOHAIBHBIMYA YMCiIamMu. Pelienue 3aaad U3 peaJibHOW NPaKTUKW HA 4acTH, Ha
poOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeJesieHrue, MpeoOdpa3oBaHUe
BBIPQXXEHUI HAa OCHOBE OIpENEICHUs], 3aUCh 0obpIIMX yucel. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33a/layu Ha
IIPOLIEHTHI, PEILICHNE 33724 U3 PEaJbHON ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE HAa  MHOXKUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM  4YHClIe IpsiMas W oOpaTHas
IPONOPLIHUOHAIBHOCTH.

AuredOpanvecKkue BbIpaKeHU S

IIepeMmeHHBIE, YNCIIOBOE 3HAUYECHUE BBIPAKECHUA C IIEPEMEHHOM. JlomycTuMbIe
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXK1y BEIMYMHAMU B BUJIE
(dopmybl. Beruucnenus no popmynam. [IpeodpaszoBanue OYKBEHHBIX BbIPAXKEHUMH,
TOXXJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia MpeoOpa3oBaHUS CYMM U
IPOU3BEJICHUH, paBUila PaCKPbITUS CKOOOK U MPUBEIECHUS TOJOOHBIX ClIaraeMblX.

CBOICTBA CTENEHU C HATYPaJIbHBIM IIOKA3aTEIIEM.

OnHowiensl U MHOTOWIEHbl. CteneHp MHOrowieHa. Ciio)KeHue, BhIYUTAHUE,
YMHOKEHHUE MHOT'O4JIEHOB. POpPMYJIbI COKPAIEHHOTO YMHOKEHUA: KBAAPAT CYMMBbI
Y KBajapar pazHocTh. PopMyJia pa3HOCTU KBaApaToB. Pa3inoxkeHne MHOrO4JIEHOB Ha
MHOXHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCWJIBHOCTb YPaBHEHUHU.

JluHentHOe ypaBHEHHE C OJHOU MEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YPaBHEHMS], PELICHUE JINHEVUHBIX YpaBHEHUN. COCTaBICHUE YPAaBHEHNUN IO yCIIOBUIO
3a7auyu. Pemenre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneliHOe ypaBHEHHE C JBYMs NEPEMEHHBIMU U ero rpaguk. Cuctema IByX
JMHENHBIX YPaBHEHUU C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
croco0oM noAcTaHOBKU. [IpuMepbl perieHust TEKCTOBBIX 337a4 C IOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKIMHA



Koopannara Toukn Ha npsMon. UHCIoBbIE POMEXYTKH. PaccTossHrE MEXTY
JIBYMsI TOUKaMU KOOPAUHATHOMN MPSMOM.

[IpssimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPAMHATHOM IIocKkocTH. [Ipumeps rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenue rpadukoB peanbHbIX 3aBUcUMOCTel. [lonstue dynkuuu. ['paduk dyHKINM.
CgoiictBa (yukiuid. Jlunerinas ynkuus, eé rpaduk. I'paduk dynkmuu y = [x|.
I'paduueckoe penieHne IMHEUHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

8 KUIACC

Yuciia 1 BBIYUCTICHUA

KBagpatubeiii kopenb u3 uwucna. [lonstue 00 uppanrdoOHATLHOM YHCIE.
HecsaTuunbie TpUOTMKEHUST UppAllMOHAIBHBIX yncen. CBoiicTBa apupMeTUIeCKIX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHHE K TPEoOPa30BaHUIO YHCIOBBIX BBIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIbHBIE YUCTIA.

CreneHb ¢ 1EJbIM MOoKa3aTesieM U €€ cpoiicTBa. CTaHaapTHAS 3aMUCh YKCIa.

AuredpanvecKue BbIPpAKEeHUA

KBampaTHbIil TpEXUiEH, pa3IoKEHHE KBaIPATHOTO TPEXUJIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CrnoxeHrie, BBIYMTAaHUE, YMHOXKCHHE, JCJIICHHE aireOpandeckux JIpoOei.
ParmonanbHble BhIpaXXeHUS U UX TTpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHHM, CBOISIIMXCS K JIMHEMHBIM M KBaJpPaTHBIM.
[Ipocreitmre qpoOHO-paIMOHATBHBIC YPAaBHEHHUS.

I'paduueckas uHTEepnpeTanvisi ypaBHEHUI C JBYMsI IEPEMEHHBIMU U CHUCTEM
JVHEUHBIX YPAaBHEHUN C JByMs NEpeMEHHbIMU. [IpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Petienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEeHCTBO C OHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUA

[Tonsitue pynkuu. O6IaCTh ONpeAesIeHUs 1 MHOKECTBO 3HAaYCHUHN (PYHKIUH.
CriocoObl 3a1anus QyHKITHH.

I'padpuk pynkumuu. Yrenue cpoiictB ¢(ynkuuu nmo e€ rpaduky. Ilpumeps
rpa@uKoB (QYHKIHMI, OTPAKAIOMIMX PEAIbHBIE TPOLIECCHI.



OyHKIUK, ONMUCHIBAIOINNE TMPSMYI0 H OOPaTHYIO MPOTNOPIHMOHATHHBIC
3aBHCHMOCTH, HX rpaduxi. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElICHUE YPAaBHEHUI U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa 1 BIYMCICHUA

PaunonansHble yucia, uppalvoHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIe ApoOU. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbBIC YHUCIIA
Kak OECKOHEUYHbIE JecCATHYHbIE JIpoOu. B3auMHO OJHO3HauYHOE COOTBETCTBUE
MEKy MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPAMO.

CpaBHeHUE JICHCTBUTENIBHBIX 4YHCEN, apumeThyeckue JeUCTBUSA C
JNEUCTBUTENBHBIMH YHCIIAMU.

Pa3zMepbl 00BEKTOB OKpPY’KAIOUIETO0 MHUpPa, JJIUTEIBHOCTh IPOLIECCOB B
OKpY>KarolleM MUpE.

[IpubnmkEHHOE 3HaUYCHUE BEIMYMHBI, TOYHOCTH NMpubIkenus. OKpyTieHne
yucen. [Ipuknunka n oneHka pe3ynbTaTOB BBIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEeHUE. Pellienre ypaBHEHN M, CBOASAIIMXCS K TIMHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbeW M 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3ajiay
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ IByMsl MEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem AByX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucremM J1ByX ypaBHEHU,
OJIHO M3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduueckas
WHTEPHOpPETALUS CUCTEMBI YPABHEHUH C IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTanisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMU.

DOyHKIMHA

KBagpatuunas ¢dyukums, e€ rpadux u cBoictBa. I[lapabona, KoopauHATHI
BEPIIMHBI TapadO0JIbl, 0Cb CAMMETPHH MTapa0OJIbI.

Ipadukn bysxmmii: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , u nx
CBOWCTBA.

YucsioBbIE MOCIEI0BATEIBHOCTH U MIPOrPecCum



[ToHdaTHE YHCIIOBOM MOCHEAOBATEIBHOCTU. 3aJlaHUE TOCIIEI0BATEIIbHOCTH
peKyppeHTHOM (hopmyToi u popmyIioit n-ro 4ieHa.

Apudmernueckass U reoMmerpuueckass mporpeccud. PopMmysibl n-ro 4ieHa
apu(pMETUYECKON U TEOMETPUUECKON MPOrpeccrid, CyMMBbI NEPBHIX 7 YJICHOB.

N3obpaxkenne uiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOU MPOTrpeccHit
TOYKaMU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEMHBIN M SKCIOHEHUUAIBHBIA POCT.
CIioXHBbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbl OCBOCHMS IPOTrpaMMbl Y4YeOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBIEHHEM HMHTEpeca K TMPONUIOMY H  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JNOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpakaaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN IpaKAaHUHA U pealu3alii ero
opaB, MpPEJICTaBICHHMEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOUEAYp TpakJaHCKOro obliecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B JEATENBHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM MPAKTUYECKUX 3a]1a4y
MaTEMaTUYECKOM HalNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTeMaTH4ECKOro
oOpa3oBaHMsI Ha NPOTSHKEHMM BCEW >KM3HHM JUIsl YCHEIIHON NpodeccruoHanbHON
NESATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJMBUYyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4&TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXJCHH, YMEHHUIO BUIECTh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHMA:

OpUEHTallUe B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cdepbl 4YeIoBeuecKOn
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJbTYpPOW Kak CPeJCTBOM
NO3HAaHUSA MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl U
IMOIMOHAJIBLHOIO 0JIaronoJay4ns:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKHE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3A0POBOrOo  oOpa3a KU3HU  (30pOBOE  MHTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHIATHH U OT/AbIXa, peryspHas ¢uznueckas
AKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOTO e MpaBa IPyroro 4ejioBeKa;

7) 3K0JI0TNYeCKOe BOCIIMTAHNE:

OpHEHTalMel Ha TPUMEHEHUE MAaTEMAaTHUYECKNX 3HAHUM JIs PEIIEHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY’KaIOIEel Cpeibl, IJIAHUPOBAHUS OCTYIKOB U OLIEHKHU
UX BO3MOXHBIX MOCJIEICTBUI AJIA OKpYXKarolEel cpebl, 0CO3HAHUEM TII100aIbHOr0
XapakTepa SKOJOTUUECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) amanTanusa K M3MEHSAIONIUMCH YCJOBHUSIM COLMAJIBHON W NMPUPOJIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, NMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHUCIE
dbopMyIMpOBaTh MICH, TIOHITHSI, TUIIOTE3bl 00 0OBEKTAX W SBICHUSAX, B TOM YHUCIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYalMIO KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATh
NpPUHUMAEMbIe PEIICHUs U ACHCTBUSA, (OPMYIHpPOBATH U OIEHWBATH PUCKU U
NOCIIeICTBUSA, HOPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornueckue aeiicTBu:

e BBISBJITH U XapaKTEPHU30BaTh CYMIECTBEHHBIC TIPU3HAKN MAaTEMaTHICCKIX
00BEKTOB, TOHATHH, OTHOIICHWW MEXIy MOHITHAMH, (HOPMYIUPOBATH
OTpe/ie]ICHUs]  MOHATHHA, YCTAHABIMBATh CYIICCTBEHHBIM  TPU3HAK
KJaccu(uKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOmIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpoTUBOpeYHsl B QaKkTaxX, JaHHBIX, HAONIOJACHUAX U YTBEPKICHUSX,
npeaiaraTh KpUTCPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN W IPOTHBOPEYUHIA,
JIenaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTUH;
pa3bupath I0Ka3aTeIbCTBA MAaTEMAaTHIECKIX YTBEP)KICHUH (IIpsIMBbIE U OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSATEILHO HECJOXKHBIE 0Ka3aTelIbCTBA
MaTeMaTU4ecKux (aKkTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOAWTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CIOCOO pelieHus y4eOHOM 3amayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HamOoONee MOAXOMAMMA C YIETOM
CaMOCTOSITEIIHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarTeLCKHe JeCTBUA:

HCIOJIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpolIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECJIOMXHBIM
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIEOBAHKE IO YCTAHOBIEHUIO OCOOEHHOCTEM
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOi;
CaMOCTOSATENbHO (OPMYITHPOBaTh 000OIIEHHS U BBHIBOJABI IO PE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTrHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE MPOLECCA, a TAKKE BBIABUIATH
MPEANOI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMALUU, IaHHBIX,
HEOOXOIMMBIX /IS PELICHMS 3aJa4H;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3UPOBaTh W HHTEPIPETUPOBATH
UH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMS;

BbIOMpaTh (opMy MpeACTaBICHUS HH(DOpMAUUMU U HILIIOCTPUPOBATH
peliaeMble 3aJaud CXE€MaMH, JuarpaMMaMu, WHOW Trpadukod Hu uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb HMH(OPMALMM IO KPUTEPUSIM, IPENTIOKEHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJIbHLIC yqeﬁnble I[eﬁCTBHﬂ:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKIEHUS B COOTBETCTBHUH C YCIOBUAMHU
U LIeJIIMU OOILEHUs, ICHO, TOYHO, FPAMOTHO BBIpaXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/la4¥, KOMMEHTHUPOBATh TIOJYyUYEHHBIA Pe3yJIbTaT;

B X0J1¢ 00CYKICHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI,
poOJIeMBI, perraeMou 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXIEHUA C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHaliora, OOHAPYXUBaTh Pa3IMYMe W CXOJCTBO TO3HIIHMA, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHWS  3a7a4d,  OKCIEPUMEHTA,
UCCJIeIOBaHMUSI, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEHN ay TUTOPHH;

MOHUMATh W UCIIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOW U HHIUBUIYaTbHOM
paboThI MPU PENICHUH YYECOHBIX MATEMATHICCKUX 3a]1a4;

MPUHUMATh 1€JIb COBMECTHOU JEATEIHHOCTH, MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHON paloOThHI, pacmpeneisiTh BHABI PadOT, JOTOBapUBATHCA,
00Cy>KJ1aTh MPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPyNmoBeIX (opmax pabotel (oOCyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BEITIOTHATH CBOIO YacTh PabOTHI
U KOOPJAWHHPOBATH CBOW JCHCTBUSA C JAPYTMMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIAThH IUIAH, aITOPUTM pEIICHUs 3a7aud (WU ero
4acTh), BIOMpATh CIMOCOO pEIIeHUS C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMaIUK.

CaMOKOHTpOJIL, 3M0HI’IOHaJIbeIl7[ HHTEJIJICKT:

BJIQJIETh CIIOCOOAMK CaMOITPOBEPKH, CAMOKOHTPOJIS ITPOIIEcca U pe3yibTaTa
pellIeHus: MaTEMaTUYECKOH 3a1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPHU PEIICHUH 3a4a4H,
BHOCHUTh KOPPEKTHUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MTOCTABICHHON LIEJIN U
YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTHUKEHUS WIM HEJOCTH)KCHUS IIEIH,
HAXOJUTh OMHUOKY, JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TMOJYYUT CIETYIOLTUE
IPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BrimonasaTh, codyeTas yCTHBIE W THChbMEHHBIE MPUEMBI, apupmeTHdecKue
JNEUCTBUS C PallMOHATbHBIMU YUCIAMU.

Haxonutb 3Ha4YeHUsI YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pa3zHOOOpa3HbIe
CIocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUN, COAEPKAIIUX
OOBIKHOBEHHBIC U JICCATUIHBIC JPOOH.

[lepexoauTts oT oaHON (HOPMBI 3amMKUCH YKCeN K Apyrou (mpeoOdpa3oBBIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YNOPAI0YMBATH PALIMOHAIBHBIC YHCIA.

OKpyrisaTh yucia.

BpINONHATE NPUKHUAKY U OLEHKY PE3YJIbTaTa BBIUUCICHHH, OLIEHKY 3HaYCHU
YUCJIOBBIX BBIpaKCHUM. BBIMOIHITE ACHUCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTEIsIMH.

[IpuMeHSTh IPU3HAKK IETMMOCTH, PA3JIOAKEHNE HA MHOKHUTEIIN HATYpPaJIbHbBIX
yuced.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUS 337a4 ¢ Y4ETOM OTPAaHMYEHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

Aure0panvecKue BbIPpaKeHUA

Hcnonb3oBaTh anredbpanyecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHATH €€
B IIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPDRXEHUI MpPH 3alaHHBIX 3HAYEHUSX
MIePEMEHHBIX.

Brinonuars npeoOpa3oBaHus EIOT0 BEIPAXKEHUS B MHOTOWICH NPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BpINONHATE yMHOXEHHE OJHOYICHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OYJIEH, TPUMEHSITh (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyuiecTBIATh Pa3loXEHUE MHOTOWICHOB HAa MHOXHTEIH C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHU OOIIET0 MHOXKUTEISI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHUS
(bopMy1 COKpAIIEHHOTO YMHOKEHUS.

[IpumensTh mpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad
U3 MaTEMAaTHUKHU, CMEKHBIX TPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYpPAIbHBIMU IIOKA3aTEISIMHU IS
npeoOpa3zoBaHusl BbIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA



PemaTte nuHENHBIE ypaBHEHHS C OJHOW IIEPEMEHHOM, NPUMEHSs IpaBUIIa
nepexoAa OT UCXOIHOTO YPAaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM YPAaBHEHUS.

[IpumensTh rpadudeckie METOIbI MPU PEIICHUU JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[lonOupatre mnpuMepsl Map 4YUCEN, SIBISIOIIMXCS PEIICHUEM JIMHEHHOTrO
YPaBHEHHUS C ABYyMS IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM MIOCKOCTH IpadUK JIMHEHHOTO YPaBHEHUS C IBYMS
EPEMEHHBIMH, MOJIb3YACh IpaUKOM, IPUBOJUTH IPUMEPDI PELICHUS YPaBHEHHUSL.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
yucie rpaguyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHHWE WA CHUCTEMY JIMHEHHBIX
YPaBHEHMM 110 YCIIOBHIO 3a1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIy4CHHBINA PE3yNbTaT.

DOyHKUUT

N300paxarh Ha KOOPAMHATHOU MPSMOM TOYKH, COOTBETCTBYIOLIME 33/ JaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, HHTEPBAJIbI, 3aMCHIBATh YHCIOBbIE IPOMEXKYTKH Ha
anredpanvyeckoM si3bIKeE.

OTMeuars B KOOPJIAMHATHOW IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATAM,
CTPOUTH rpa@uKu JTUHEHHBIX QyHKIUH. CTpOUTh rpaduk GyHKIUHN Yy = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM H3BECTHbIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PAaCCTOSHUE, LEHA, KOJIUYECTBO, CTOMMOCTS,
IPOU3BOJAUTENBLHOCTD, BpeMsl, 00BEM paOOTHI.

HaxoauTs 3HaueHne QyHKIUYU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeAcTaBiICHUS U aHaiIW3a WH(OpMAaIUH,
U3BJIEKaTh U MHTEPIPETUPOBATh HH(POPMALIMIO U3 TPAPUKOB PEATIBHBIX MTPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHny oOyueHns B 8 kiacce oOydaronIMiics MOJYYUT CIIEIyHOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna 1 BBIYMCICHUA

Hcnonp30BaTh HadambHBIE MPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YHCeN AJsl CPaBHEHUS, OKPYTJICHHUs U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
Yyycila TOYKaMH Ha KOOPAMHATHOM MIPSMOM.

[IpumeHsTh TOHATHE apU(PMETUYECKOrO KBAaAPATHOTO KOPHs, HaXOAWUThb
KBa/IpaTHbIE KOPHH, UCIOJIb3Ys MPHU HEOOXOAMMOCTH KaJlbKYJSTOP, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPKAIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEW.

Hcnonp30Bath 3anucu OONBIIMX U MalbIX YUCEN C MOMOILBIO JECATHYHBIX
npoOeii u creneneit yucna 10.



AuredpanvecKue BbIpaKeHUA

[IpyuMeHATP MOHATHUE CTENEHUW C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAIUX CTEIIEHH C LIETbIM OKa3aTeseM.

BrImonHATE TOXASCTBEHHBIE MPE0OPA30BaHMS PAMOHATBHBIX BRIPAKEHUN HA
OCHOBE MPaBWJI JCHCTBUN HAJ] MHOTOWICHAMHU U ajIreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBaIpaTHbIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKECHUM SIS PEIICHUS pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewars nMHENHBbIE, KBaJpaTHBIE YPAaBHEHUS W PAlMOHAIbHBIC YPAaBHEHHS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUH C ABYyMs IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUWH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpadUyecKuX Mpe/ICTaBlIeHN (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[TepexoauTs OT cioBecHOM (HOPMYIMPOBKU 3ajauu K €€ anreOpanyeckoi
MOZENH C TIOMOIIBID COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3YJIbTaT.

[IpuMeHsTh CBOMCTBA YUCTIOBBIX HEPABEHCTB /IJI1 CPAaBHEHUS, OLICHKH, PEIlIaTh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 X CUCTEMBI, 1aBaTh IPaPUIECKYIO
WJUTFOCTPALIMIO MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[ToHumaTe ¥ HUCTHOJIB30BATh (PYHKIIMOHAIBHBIC TOHSATUA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHUS), OMPENCITh 3HaYCHHE (QYHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeeNsaTh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku 3J1eMEeHTapHbIX QYHKIUI BUaa:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCBIBATb CBOICTBA YHCIOBOII (YHKIIHH
1o e¢ rpadukxy.

K koHiy oOydenuss B 9 kJjacce oOydYaromuiicsi TOMYYUT CIIEIYIOIINE
peAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YNIOPSAI0YMBATH PAllMOHAJIBHBIC U UPPALlMOHATIbHBIC YUCIIA.

Brinonuars apudmeTnyeckue 1elCTBUS C palluOHATILHBIMUA YUCIaMU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIUUCICHUS C UPPAlMOHATbHBIMU
YUCJIAMHU.

HaxoauTe 3HaueHust CTeneHe ¢ 1eIbIMU MOKa3aTeNsIMU U KOPHEH, BBIUYUCISATh
3HAYEHUS YUCITOBBIX BBIPAKCHUM.

OKpyrisaTh [I€UCTBUTENbHBIC YHCIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYMCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABEHCTBA

Pemate mMHENHBIE U KBaIpaTHbIC YPABHEHHUSI, YPABHEHM S, CBOASAIIMECS K HUM,
npocTerme ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemare cucrtemsl NByX JIMHEMHBIX YPAaBHEHUN C JABYMS IEPEMEHHBIMU H
CUCTEMBI [IBYX YPaBHEHUMN, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemarp TekcTOBBIE 3aJauM  aJreOpanvyeckuM CIOCOOOM €  IOMOIBIO
COCTaBJICHHSI YPABHEHUS WIIM CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMMU.

[IpoBOaUTE MpOCTENIINE UCCIEIOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUWU, B
TOM YHCJIE€ C IPUMEHEHUEM IrpapUuecKuX MpeAcTaBlieHui (yCTaHaBIMBaTh, UMEET
JY ypaBHEHUE WM CHCTEMa yPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PewaTte nuHElHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3aIIMCHIBATH PELICHUE C ITOMOLIBIO
CHUMBOJIOB.

Pemate  cHcTeMBl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHWE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonbs30BaTh HEPaBEHCTBA NIPU PEIICHUN Pa3IUYHbIX 3a]a4.

DOyHKUUA

Pacnio3naBath (yHKIIMM U3y4eHHBIX BHUJOB. [lOKa3bpIBaTh CXeMaTHYECKU

pacrojoKeHNe Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB PYHKIMIA BUaA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c,y=x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHNIA
K03 (PHUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300pakaTh CXEMaTHMYECKU TpaQUKU KBaJApPaTHUUHBIX (DPYHKIMMH,
OMUCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX IpaduKam.

Pacnio3naBath kBagpaTHuHylO (QYHKUUIO 1O (HOpMyIie, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTEAOBATEILHOCTH H IIPOrPECCHH

Pacno3naBaTh apuMeTHUECKYIO U TEOMETPUUECKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3ajaHusl.

BbINONHATE  BBIYMCIEHUS C HUCHOJb30BaHHEM (OpMya n-ro ujieHa
apu(pMeTUYECKON U FEOMETPUUECKON IIPOrPECCHUl, CyMMBI IIEPBBIX N YJICHOB.

N300paxarh 4YjeHbl MOCJIEI0BATEIbHOCTH TOYKAMHU Ha KOOPJIWHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
quCclie 337a4d U3 peaibHON JKU3HU (C UCIIOJIb30BAHUEM KaJbKYJISATOPA, UPPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM (uugposbIe)
) NMporpamMmmsl Bcero Kontpoarneie | IlpakTuaeckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypeb
| Yucna u BelunCiIeHUs. PalinoHabHbIE 25 5 bubmuotexa [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2
2 AJTCOPAMHCCKHE BLIPAKCHILA ! 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PABHCHHUS H HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
) 24 2
4 Koopamiatet i rpadici. Oyt https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
> Tosroperue u obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
ITPOI'PAMME



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 KVIACC

KoanuecTBo yacos JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbie)
°n/m
NPOrpamMmsbl Bcero Kontpoaensie | Ilpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
| Yucna u Beruncnenus. KBagpaTtHsie 15 | bubnuorexa [JOK
KOpHU https://m.edsoo.ru/7f417af8
) Uucna u BeruucaeHus. CTeneHsp ¢ 1eIbiM 7 | bu6mmoreka [IOK
IIOKa3aTeiIeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIPAKEHHUS. 5 1 bubnuoreka [IOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIPAXKEHHUS. 15 1 bub6nuoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBaagpaTHble 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBHenus u HepaBeHCTBA. CUCTEMBI 13 | bubnnoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 | bubnmnoreka [JOK
HepagenctBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 5 1
8 PyHKUH. OCHOBHEIC ORATHS https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
O 4 9 1
? yHicuan. HCI0BbIC dyRicuAH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 6006 6 1
OBTOPEHAE i ODOLIIEHHE 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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

10




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaunMeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
) NMPOrpamMmMbl Bcero Kontpoatnere | Ilpakriyeckue o0pa3zoBaTe/ibHbIE
padoThI padoThI pecypes

| Uwucna u BeruucieHus. JleiicTBUTENbHbBIC 9 1 bu6mmoreka [IOK
quciia https://m.edsoo.ru/7f419d08

) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08

3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bu6numorexa [IOK
YPaBHEHUU https://m.edsoo.ru/7f419d08

bu6 OK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 ht?ps?/ljifeecli(;c])_.[ru 176419408

bu6mmoreka [IOK

5 o 16 1

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

bu6mmorexa [JOK

4 1 1

6 HCJIOBBIE M1OCJIEI0BATEIbHOCTH 5 https://m.edsoo.ru/7f419d08

. [ToBTOpEeHME, 0000IICHUE, 18 1 bu6mnoreka LJOK
cUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 102 . 0

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMOBI

7 KUIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucia 1 BEIYMCIIEHUS

1.1

BI:IHOJ'IHHTB, coycras YCTHBIC u IIMCHbMCHHBIC HpI/IéMI)I,

apI/I(l)MCTI/I‘{CCKI/Ie JIEHCTBUS C pairOHaJIbHBIMHU YUCJIaMHU

1.2

Haxonute  3HaueHHWs  YHUCIOBBIX  BBIPAXKCHUH,  MPUMEHATH
pa3zHo0Opa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHU I APOOHBIX

BBIpa)KCHI/Iﬁ, COJACpKalnx OOBIKHOBEHHEIE U JCCATUYHBIC ,Z[pO6I/I

1.3

[lepexomaute oOT omHOW (OpPMBI 3amuMcH YUCed K JIPyrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECSITUYHYIO 1pO0B)

1.4

CpaBHUBaTh U YIIOPA0UMBATH PALIMOHAIBHbIE YHCIIA

1.5

OxpyrisTh yucna

1.6

BpINOMHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHUM, OLECHKY
3HQYEHUW YUCJIOBBIX BBIPAKECHUN. BBITOMHATE JEHUCTBUSA  CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKa3aTCIIIMU

1.7

[IpuMeHATh NpU3HAKKA JEIMMOCTH, pPa3I0KEHHE HA MHOMKUTEIU

HAaTYpPaJIbHBIX YUCECII

1.8

Pemate  mpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBSA3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLMOHAIBHOCTBIO  BEJIU4YMH,
[IPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTAaThl pELICHUsA 3a4ad C
y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMATPUBAEMBIX

00BEKTOB

Anrebpanueckue BbIPAKEHHS

2.1

Hcnonb3oBaTh anre6pqueCKy10 TCPMHUHOJIOTUIO W CHUMBOIJIUKY,

IIPUMEHATH €€ B IPOLIECCE OCBOEHUS y4eOHOro MaTepuaia




2.2

Haxomuts 3HaueHus OYKBEHHBIX BBIPDAKEHUH TMPU  3alaHHBIX

SHAYCHUAX ICPEMCHHBIX

23

BrinonHsaTh npeo6pa30BaHI/1;1 LCJIOTO BBIPAKCHHA B MHOI'OYICH

MIPUBEICHUEM TTOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK

24

BbINOMHATE YMHOKEHNE OJJHOUYIEHAa HAa MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyJbl KBajJpara CyMMbl M KBajpaTa

pa3HOCTH

2.5

OCYH.[CCTBJ'IHTI) Pa3I0KECHUE MHOTOYJICHOB Ha MHOXHUTCIU C
IIOMOIIBIO BBIHECCHUSA 3a CKOOKH O6IJ_I€1"O MHOXUTCIIA, TPYIITUPOBKU

cllaraeMbIX, IPUMEHEHHsI (POPMYJIT COKpPAIIEHHOTO YMHOKEHHUS

2.6

[TpumensTh NpeoOpazoBaHUS MHOTOUJICHOB JIJISl PELLIEHUS Pa3IMYHbIX

3aa4 U3 MaTeMaTuKu, CMCIKHBIX ITPEAMCTOB, U3 peanLHoﬁ IIPaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTENEHEH C HaTypaJIbHBIMU IMOKA3aTCIIAMU

U1 Ipeo0pa30BaHUs BHIPAKEHUN

VYpaBHEHHsI 1 HEpABEHCTBA

3.1

Pemate nuHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSSA
[IpaBUJjIa IIEPEX0AA OT UCXOJHOTO YPABHEHMS K PABHOCWIBHOMY €MY.

[IpoBepsTh, SABISIETCS JIU YUCIIO KOPHEM YpaBHEHUS

3.2

[IpumensTb rpaduueckue METOAbl MPH PEIICHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

HO,Z[6I/IpaTB IMpUMCPLL  MMAap YHCCI, ABJAOIINUXCI PCUHICHUCM

JIMHEHHOT0 ypaBHEHUS C ABYMs [IE€PEMEHHBIMU

34

CtpouThb B KOOPIMHATHOW TNIOCKOCTH I'padUK JTMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; TOJIb3YSCh TPAaQUKOM, IPUBOIUTH IPUMEPHI

pellleHus ypaBHEHUs

3.5

Pemiate cuctembl IByX JIMHEMHBIX ypaBHEHUHM C  JBYMs

NIEPEMEHHBIMH, B TOM YHCIIE TpaduuecKu

3.6

CocTaBisATh U pelaTh JMHEHHOE YpaBHEHUE WIIA CUCTEMY JIMHEUHBIX
YpaBHEHUH IO YCIOBUIO 331a4u, HHTEPIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4¥l IIOJIy4YEHHBIN pe3ybTaT

Koopaunats! u rpaduku. @yHkuuu

4.1

I/I306pa)i(aTL Ha KOOp)IHH&THOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOIIIUC
3aJaHHBIM KOOpJAWHaTaM, J1y4Hd, OTPC3KH, MHTCPBAJIbI, 3allMChIBATH

YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM si3bIKe




4.2

Otmeuath B KOOp}IHHaTHOﬁ IINIOCKOCTU TOYKH IIO 3aJJaHHBIM

KOOpJAuHaTamMm

4.3

Ctpouts rpaduxu muHeHHbIX QyHKIUN. CTPOUTH TpapuK QyHKIHH Y

= [x]

4.4

OnuceiBaTh ¢ NOMOUIbIO (QYHKIUN U3BECTHBIE 3aBUCUMOCTU MEX]Y
BEJIMYUHAMU: CKOPOCTb, BpPEMsl, PACCTOSHHE, LIEHY, KOJIMYECTBO,

CTOMMOCTb, TPOU3BOUTEIBHOCTD, BpeMsi, 00BEM pabOThI

4.5

Haxomuth 3HaueHne GyHKIIUN 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumars rpaduueckuii cmoco0 NpeNCTaBICHHUS U aHaIU3a
MHpOpPMAalLlMY, W3BJIEKaTh M WHTEPHPETUPOBATh WHGPOPMALUIO U3

rpaUKoOB peallbHbIX MPOLECCOB U 3aBUCUMOCTE

8 KUIACC

Kon
NpoBepPsIEeMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucina 1 BEIYUCIIEHUS

1.1

Hcnonns3oBaTh Ha4dYaJIbHbIC MNpeaACTaBJICHUA 0 MHOXKECTBC
HeﬁCTBHTeHBHBIX YUCCI OJIs1 CPAaBHCHUSA, OKPYTJICHUA U BBIqHCHeHHﬁ,
I/I306pa)KaTI) I[CflCTBHTGJ'ILHI:IC qyucjla TOYKaMHM Ha KOOpHHHaTHOﬁ

MpSIMOU

1.2

IIpumeHsTh TOHATHE apUPMETHYECKOr0 KBaJpPaTHOIO KOpPHS,
HaXOJUTh KBAJpaTHbIE KOPHHU, MCIONB3Yys IMpPU HEOOXOAUMOCTH
KaJIbKYJISATOD, BBINOJIHATh npeoOpa3oBaHus BbIpa)KEHUH,

coJlepKalMX KBaJpAaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcmonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YHCEI C IIOMOIIBIO

JeCSITHUHBIX Apobelt u creneneit uncna 10

Anrebpanyeckue BbIPAKEHHS

2.1

[IpuMeHATh MOHATHE CTENEHU C LEJNBIM I10KA3aTeNIeM, BBINOJIHATH
peoOpa3oBaHUs BBIPAKEHUH, COJEPIKANUX CTENEHH C IEJIBIM

IIOKa3aTcJIEM




2.2

BbInonmHATE  TOXKAECTBEHHbIE MpeoOpa3oBaHUs  PallMOHAIBHBIX
BBIPDA)KCHUI Ha OCHOBE IMPAaBWI ACUCTBUN HAJ MHOTOWICHAMHU U

anredpandecKuMu 1poosMu

23

PacknanpiBate KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh peoOpa3oBaHUsl BHIPAKEHUN ISl pEICHUs Pa3IMYHbIX

3aa4 U3 MaTeMaTuKu, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ MPaKTUKH

YPaBHeHI/I}I 1 HCPABCHCTBA

3.1

Pemarn JII/IHCI>’IHLIC, KBaApPATHLBIC YPABHCHUA U PAOHUOHAJIIBHBIC
YpPaBHCHUS, CBOOAINIUECCA K HUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYyMs1

MNEPECMECHHBIMU

3.2

[IpoBoauTh mpOCTEHIINE WCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C NPUMEHEHHEM TIpapuyecKux
NpeJCTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa

ypaBHEHUM pellIeHus], €ClIu UMEET, TO CKOJIBbKO, U IpoYee)

3.3

[lepexonute OT cioBecHOM (OPMYIHpPOBKM 3amauud K €&
anredpanveckoil MOJETU C MOMOINBIO COCTaBICHUS YPABHEHUS WU
CUCTEMbl ypaBHEHUW, WHTEPIPETUPOBATH B COOTBETCTBUHM C

KOHTEKCTOM 3aJja4¥ I1I0JIy4YEHHBIN pPe3yJIbTaT

34

IIpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB JUIsl CpPaBHECHMS,
OIICHKH, pelIaTh JIMHEHHbBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh I'paMueCKyr0 WLTIOCTPALIMIO MHOXKECTBA PELICHUN

HEPaBCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIUU

4.1

[lonnmath M HMCHOJIB30BaTh (DYHKUHMOHAJIbHBIE TOHATHS M S3bIK
(TepMUHBI, CHMBOJIUYECKHE O0O3HAYCHWsI), ONpPENesaTh 3HAUYCHUE
(GYHKIUU 110 3HAYEHUIO apryMEHTa, ONPEeeNiaTh CBOMCTBA (DyHKIIUU

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEHTAapHBIX GYHKINN BUIA:
y=k/x

,y =X,y = X3, y = [X|, omHCBIBaTh CBOWMCTBA YUCIOBON (PyHKIMH TIO €€
rpaduxy

9 KUIIACC




Kon
NMpoBePsieMoOro
pe3yabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucia 1 BEIYUCIIEHUS

1.1

CpaBHUBaTh M yHOpSAAOYMBATh PALMOHAIBHBIE U MpPpAaLlMOHAIbHbBIE

qucia

1.2

BreimonHaTs apI/I(I)MeTI/I‘{eCKI/IC ,Z[GI>'ICTBI/I}I C palMOHAJIbHBIMU YUCJIAMH,
coucTas yCTHBIC U MMCbMCHHBLIC HpI/IéMI)I, BBITTIOJIHATH BBIYHUCICHHUSA C

HppaduOHAJIIBHBIMU Y CJIaMU

1.3

HaxonuTh 3HaueHUs cTeneHer ¢ LENbIMUA MOKa3aTeas MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KeHI/II\/’I

1.4

OprrJISITB IIGIZCTBPITGJIBHBIC quciia, BBIIIOJIHATH IMPUKUAKY

pe3yiibTara BBI‘IPICJ'I@HHIZ, OLICHKY YHUCJIOBBIX BBIpa)KeHI/II\/’I

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate nuHeHHBIE W KBaJpaTHblE ypaBHEHMs, YpaBHEHUS,

CBOJAIIMECS K HUM, IPOCTENIINE IpOOHO-pallMOHAIbHBIE YPAaBHEHUS

2.2

Pemats cucTeMsl 1BYX TMHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CHUCTEMBI JBYX YypaBHEHUH, B KOTOPBIX OJHO YypaBHEHUE HE

SIBISCTCS TUHESHHBIM

23

Pemiate TekcTOBBIE 3a/1aU4l aNreOpandeckuM CIOCOOOM C MOMOILBIO
COCTABJICHUS YPaBHEHHUs WIM CHUCTEMBI JIBYX YPaBHEHHUU C JIBYMs

MNEPEMEHHBIMU

24

[IpoBomuTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C NOPUMEHEHHEM TIpapuyecKux
IpeJCTaBICHUN (Hampumep, yCTaHABIUBaTb, UMEET JIN ypaBHEHHE

NI CUCTEMA ypaBHeHI/II\/'I peuieHud, €CJlIi UMECT, TO CKOJ'IBI(O)

2.5

Pemrate  nmHeitHBIE HCPABCHCTBA, KBaApPaTHBIC HCPABCHCTBA,
1/1306pa>1<aTb PCHICHUC HCPABCHCTB Ha YHCI0BOH HpﬂMOﬁ, 3allMChIBATh

peieHUC ¢ TIOMOIIBIO CUMBOJIOB

2.6

Pematp cucTeMbl JNHHEWHBIX HEPABEHCTB, CHCTEMbI HEPaBEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pelIeHUue
CHUCTEMBI HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMKCHIBATh PEIICHUE C

IIOMOIIBIO CHMBOJIOB




2.7

Hcnons30BaTh HEpAaBEHCTBA IPU PELIEHUH PA3IMYHBIX 3a7a4

3 OyHKIMU
Pacno3HaBath  (QyHKUMH  U3yYeHHBIX  BHJIOB. [loka3biBaTh
CXEMaTHYEeCKH PpACIOJOKEHHE Ha KOOPAMHATHOW IJIOCKOCTH
3.1 rpadukoB (yHkiui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4yeHUil K03((UIMEHTOB, ONKMCHIBATh CBOICTBA
byHKIUH
[Toka3piBaTh CXEMATHUYECKH pACMOJIOKEHUE Ha KOOPJAMHATHOU
3.2 MI0CKOCTH TpadukoB GyHKIMI Buga y = VX, y = |X| ¥ OomuCHIBaTh
CBOWCTBa (PyHKUUI
Crtpouth M M300paxkaTh CXeMaTHYECKU IpadUKd KBaJIpaTUYHBIX
33 (GyHKUMH, ONMMCHIBATH CBOMCTBA KBAaAPAaTHYHBIX (YHKIMH 1O MX
rpaduxkam
Pacnio3HaBaTh KBaJIpaTH4Hyl (YHKIHIO MO (GopMmyIie, MPUBOIAUTH
3.4 pUMEpPbl KBAAPATUYHBIX (DYHKIMHA M3 peaJbHON KHU3HH, (PH3HUKH,
TeOMETPHH
4 Apudmerndeckas ¥ reOMeTpUIecKas Iporpeccun
A Pacnio3HaBaTh apu(MeETHUECKYyI0 U T€OMETPUYECKYIO MPOrpecCHH
' IIPH Pa3HBIX CIIOCO0axX 3aJaHus
BbINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (HOPMYJ n-TO 4JIeHA
4.2 apu(pMETHYECKON U T€OMETPHUUECKON MPOTPECCHid, CyMMBI TIEPBBIX N
YJICHOB
13 N300pakaTh ~ wiIeHBl  TOCIEJOBATEJbHOCTH  TOYKAMHU  Ha
' KOOPAWHATHOW INIOCKOCTH
Pemiate 3a1aun, CBsI3aHHBIE C YUCIOBBIMU ITOCIIE0OBATEILHOCTMHY, B
4.4 TOM 4YHCJI€ 33aJaud U3 peaIbHOM >KU3HU (C HCIOJIb30BAHHUEM

KaJIbKYJIATOpa, MU(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U AECSITUYHBIE, NIEPEXO/ OT OJHOM (OPMBI 3aIIUCU
1.1 npobeii k apyroi. [ToHsATHE palMOHAIBLHOTO YHCIA, 3allUCh, CPaBHEHHUE,
YIOPSI0YMBAHUE PAIMOHAIBHBIX YHCEIT
- ApudmeTndeckue NeHCTBUS ¢ pallMOHATLHBIMU YUCIaMu. Pemenue 3anayq u3
. peasbHOI MPaKTUKU HA YacTH, Ha IPOOH
13 Crenenb Cc HaTypajbHBIM IOKa3aTeleM: OIMpeJesieHue, mnpeoOpa3zoBaHHe
. BBIPQKCHUI Ha OCHOBE ONPEIENICHNUs, 3alIUCh OONbIINX YUCEI
14 [IporeHTHI, 3aIUCh MPOLIEHTOB B BUJIE APOOH M ApOOHU B BUJE MPOLIEHTOB.
. Tpu ocHOBHBIE 32/1a4H HA MTPOLIEHTHI, PEIICHUE 3a/1a4 U3 peajbHON MPAKTUKH
s [IpumeHenre MpPU3HAKOB JAETUMOCTH, pa3lIOKEHHE Ha MHOXHUTEIU
. HATypaJbHBIX YHCET
L6 PeanpHpie  3aBUCHMOCTH, B TOM 4YHCIe TpsiMas W oOpaTHas
. MPOMOPLUOHATIEHOCTH
2 Anrebpanyeckue BbIpaKEHUs
51 [TepemenHbIe, 4MCIOBOE 3HAUEHUE BHIPAKEHUS C IepeMeHHo. JlomycTuMble
' 3HAYCHHS TIEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BHAC (HOPMYIIHL.
' Brruncnenus no popmynnam
53 [IpeoOpazoBanre OyKBEHHBIX BBIPAXEHHH, TOXKICCTBEHHO paBHBIC
' BBIPKCHUS
2.4 CBoiicTBa CTENEHU C HATYpaIbHBIM MMOKa3aTeIeM
5 s OpHowieHbl 1 MHOrouieHsl. CTeneHb MHOrowieHa. ClioKeHHe, BBlUNTaHue,
' YMHOKEHHE MHOTOYJIEHOB
@opMyNbl  COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI U KBajapaT
2.6 pasHoctu. dopmyna pasHocTH KBaapaToB. PasznoxkeHne MHOTOUYJIEHOB Ha
MHO>KUTENH
3 YpaBHeHust




11 VYpaBHeHHe, KOpeHb YypaBHEHHUs, IpaBWiIa NpeoOpa3oBaHHsl ypaBHEHUS,
' PaBHOCHUJIIBHOCTb ypaBHEHUN
12 JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
' YpaBHEHUS, PEUICHNE TUHEUHBIX YPAaBHECHUI
13 CocraBieHre ypaBHEHUH MO YCIOBHIO 3aauu. Pelienrne TeKCTOBBIX 3a/1a4 C
. NOMOUIbIO YpaBHEHUN
34 JIuHeitHOe ypaBHEHHUE C IBYMs EPEMEHHBIMH U €ro rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JIByMs NEepeMEHHbIMU. PenieHue
3.5 CUCTEM ypaBHEHHUH c11ocoO0OM oicTaHOBKU. [IpuMepsl perieHns TeKCTOBBIX
3a/1a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM
4 Koopaunats! u rpaduku. OyHkmm
4.1 Koopaunata Touku Ha npsiMoi
4o Yucnossle IPOMEXYTKH. PaccTosiHue Mexy AByMs TOUKaMU KOOPAUHATHON
' IpsAMOM
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. Abciucca u opMHaTa
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3ananHbIX Gopmysamu. UreHne rpauKoB pearbHbIX
' 3aBUCHMOCTEN
4.5 [Honstue gpynkunu. I'paduk pynkunu. CBoiicTBa QyHKIMIMA
4.6 Jluneitnas @ynkuus, e€ rpapuxk. 'papuk pyHKIMM y = |X]|
47 I'paduueckoe pemnieHre NUHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
. ypaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COEePKAHUS
1 Yucna v BIYUCICHUS
{1 KBanpatHsiii kopeHb u3 uucna. [loHsTHe 00 HMppaLMOHAIBHOM YHUCIE.
' JlecaTudHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupMeTHYECKMX KBAJpPATHBIX KOpHEM M WX HpPUMEHEHHE K
1.2 peoOpa30BaHUIO YU CIIOBBIX BBIPAKCHUI u BBIUHCIICHUSIM.
JlericTBUTENbHBIE YUCITA
1.3 Crenens ¢ nenplM NokasaresnaeM U e€ cBoiicTBa. CTaHgapTHas 3allUCh YKCIIa




2 Anrebpanyeckue BbIpaKeHUs

51 KBagpatselii TpéXwieH, pa3iloKeHHE KBaApaTHOro TpEX4YieHa Ha
. MHOKHUTEIN

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

23 CrnoxeHue, BBlYUTaHHE, YMHOKEHHE, JIeJIeHHE anredpandeckux 1pooei

2.4 ParmonanbHble BEIpakeHUS U UX IpeoOpa3oBaHue
3 YpaBHeHHs U HEPaBEHCTBA

31 KBampatHoe ypaBHeHHe, Qopmyla KOpHEH KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM

33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPABHEHUS

I'paduueckas mHTEpIIpETAIlUS YPABHEHUH C IBYMS IEPEMEHHBIMU M CUCTEM
3.4 TUHEHHBIX YpaBHEHHH ¢ IByMs IepeMEeHHbIMU. [IpuMepsl perieHus: CucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMS MTEPEMEHHBIMH

3.5 Pemenne TeKCTOBBIX 3a71a4 aNredpanyeckum crnocodom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 0/1HOI TepeMeHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIE HEpAaBEHCTBA C OJJHOW NIEPEMEHHON

3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHON
4 OyHKIUU

il [lonarne ¢ynkmun. OOIacTp ompeneNeHuss M MHOXKECTBO 3HAYCHHUN
' ¢yukmun. CriocoObl 3a1aHus QYHKITHI

4.2 I'paduk dynkuu. Utenue cBoiCTB QyHKIMH 10 € rpaduky

43 [Tpumepsr rpadukoB PYHKIUH, OTPAKAIOMIUX PEaTbHBIE TPOIECChI

4 OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 U OOpaTHYI NPONOPIUOHATILHBIC
' 3aBUCHMOCTH, UX TpapuKu

4.5 OyHKIUU y =x7 y = x?

4.6 Oyukmmu y = Yx, y = |x]|

4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KUIIACC




Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

Yucia U BEIYMCIIEHUS

1.1

PaIII/IOHa.TII)HI)Ie 4qrciia, HUppalyOHAJIBHBIC YHMCJIa, KOHCYHBIC H OCCKOHEYHBIC

JACCATUYHBIC ,Z[pO6I/I

MHOXECTBO JEHCTBUTEIIBHBIX quCClI, JIEHCTBUTEIIbHBIC qucjia KakK

OCCKOHEYHBIC JeCATUYHBIC apoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE

h2 MEXJy MHOXECTBOM JECHCTBUTENBHBIX YHCEN WU KOOPAMHATHON IpPAMOIA.
CpaBHeHHE 1eHCTBUTENIBHBIX YHCEI
1.3 ApudmMernueckue TeUCTBUS C ACUCTBUTEIHLHBIMH YACIAMU
N3mepenus, mpuOnmkeHus, oreHKu. Pa3Mepsl 00bEKTOB OKpPYKAIOIIEro MUPA,
14 JUINTEJILHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [TpubnmxénHoe 3HaueHne
' BEJIMYUHBI, TOYHOCTH NpubnmxeHus. Okpyriaenue uncen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIUYMCIICHUN
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU IIEPEMEHHOU
2.2 JIuneliHoe ypaBHeHue. Pelienye ypaBHeHUN, CBOAAIUXCS K TMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHMI, CBOASIINXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pellleHHs ypaBHEHUN TpPETbeH U
' YETBEPTOU CTEIICHEN PaA3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUH
2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHUN C IByMs IIEPEMEHHBIMU
20 Pemenne cucreM ByX ypaBHEHMI, OJHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
. BTOPOM CTENEHU
2.10 I'padmyeckas MHTEpIpeTaLIMsl CUCTEMBl YPABHEHUH C IBYMS IEpEMEHHBIMU
2.11 Pemenrie TeKCTOBBIX 3aj1a4 anredpandeckum crnocodom
2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue nuHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
2.14 Pemienue cuctem JTMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBanparHbsie HepaBeHCTBa




['paduueckass uHTEpIpeTaIIMsi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS

2.16
NIEPEMEHHBIMU

3 OyHKIMH

31 KBagpatuunas ¢yskuus, e rpaduk u cpoiictBa. [lapabona, koopanHaThI
' BEPIIHHBI Tapadoibl, OCb CAMMETPUHN apaboJIbl

3.2 I'paduku pynkuumit y=kx, y=kx+b u ux cBoiicraa

33 I'paduku pynkuuit y=~k/x, y = x* u ux cBoiicraa

34 I'paduku pyHkuumii , 1 UX cBOKCTBA
4 YucnoBble NOCIE10BATENBHOCTH

41 Omnpenenenre U crnocoObl 3aaHUS YACIOBBIX OCIE0BAaTEILHOCTEN. 3aiaHue
' MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM hopMyItoii u popmynoit n-ro dieHa

42 Apudmeruueckass mnporpeccus. DPopMynbl n-ro uieHa apUPMETHIECKOH
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YIECHOB

t I'eomerpuueckass mporpeccus. PopMyibl #n-ro  WIEHa T€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

a4 N3o0paxenne uiaeHOB apU(PMETHUECKOH U TEOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAMHATHOM IJIOCKOCTH. JINHEWHBIN U SKCITOHEHIIUAIBHBIN POCT

4.5 CrnoxHble TPOLEHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon
NMpoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOYKECTBO, IOAMHOXECTBO,
olepanuy HaJ MHOXXECTBAMH; yMEHHE OIEPUPOBATH IOHATHAMMU:
rpad, CBA3HBIN rpad, nepeBo, UK, MPUMEHATh UX MPH PELICHUU
3ajja4; yMEHHE HCIOJIb30BaTh TIpauueckoe MpeaCTaBICHUE
MHOKECTB JUIsl ONKCAaHUS PEAJbHBIX IPOLECCOB U SBICHUM, IpHU

pEILIeHUH 3a]a4 U3 IPYTuX yueOHbIX MPEAMETOB

Vmenue OIICpHUPOBATH IIOHATUAMMU: OIIPEACIICHUE, aKCOMaA, TCOpEMA,
AOKa3aTCJIbCTBO, YMCHHUC PpaCllO3HaBaTb HCTUHHBIC W JIOXKHBIC
BBICKA3bIBAHUA, IMPUBOJUTL IIPHUMECPBI U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHUA U OTPULIAHUA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATUAMH: HATyPaJIbHOE YUCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIUMOCTh HATypaJbHBIX YHCEN, NpPHU3HAKH
JEIIMMOCTH, TeJIOE YUCIIO, MOAYJIh YUCIIa, OOBIKHOBEHHAs APOOb U
JecATUYHAs ApoOb, CTAHAAPTHBIA BUJ YKCIa, PAIlMOHAIBHOE YHCIIO,
UppalMoOHaIbHOE YHCIO, apU(PMETUYECKUH KBaJPAaTHBIH KOPEHbD;
YMEHHUE BBINOJHATh JEHCTBHSI C YHCIaMH, CpPaBHUBAaTh U
YIOOPSIIOYMBATh YKCTA, MPEACTABIATH YHCIAa HAa KOOPJAMHATHOU
OpsIMOM, OKPYIJIATH YHWCIA; YMEHHUE MAeNaTh MPUKUAKY U OLEHKY

pe3yJibTaTa BEIYUCICHUN

YMeHue onepupoBaTh NOHATUAMU: CTEIEHb C LEJBIM IOKA3aTeNIEM,
apu(pMeTHYECKUI KBaIpaTHBIA KOpEHb, MHOTOUJIEH, ajaredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOM CTereHu
OoJibllle €MHMUIBI; YMEHHE BBIIOJHATH pacuéTsl MO GopMysaM,
peoOpa3oBaHus LENbIX, APOOHO-pPAMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUH C KOPHIMHU, Pa3I0KEHNE MHOTOWIEHA HA MHOXKUTENH, B
TOM YHCJIE C HUCHOJb30BaHHMEM (OPMYJT Pa3HOCTH KBaJIpaToB U

KBaJApaTa CYMMBI U pa3HOCTHU




YMeHnue OINIECpHUPOBATH MMOHATHUAMU: YHCIOBOC PABCHCTBO, YPABHCHUEC
C OJHOW TMEpEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIIaTh JIUHENHbIE U KBAJpaTHbIC YPAaBHEHMUS,
IpOOHO-pallMOHANILHBIC YPaBHEHHsI C OJJHOW MEPEMEHHON, CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUM, JIUHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAJIIbHBIE HEPAaBEHCTBA C OJHOMU
MEPEMEHHOM, B TOM YHCJIE PU PEIICHUH 33/1a4 U3 APYTUX [TPEIMETOB
U TPAaKTUYICCKUX 3a7ad; YMCHUC MHCIOJIb30BATh KOOPAWHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JJI M300pakKeHUs pelieHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Tpaduk QyHKUIUH,
Hy1M QYHKIOUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHus, yObIBaHWS, HauOOJbIIEE W HAUMEHbIIEE 3HAYCHHS
GyHKIMM; ~ yMEHHME  ONEpPHpPOBaTh  MOHATHAMHU: npsmast
MPOTIOPIMOHATILHOCTb, JINHEHHASA (PYHKLUS, KBapaTU4Has (PyHKIHS,
oOpaTHasi MPONOPLMOHAIBHOCTh, IMapadona, Trumnepooia; yMeHHE
cTpouth rpadukd  QYHKUIUH, WCIONB30BaTh TpaduKu  Uis
OIIPEIEICHUSI CBOMCTB IPOIIECCOB M 3aBUCHUMOCTEH, U pEIICHUS
3a7ad U3 APYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, YMEHHE

BbIpa’XXaTb (I)OpMy'J'IaMI/I 3aBUCHUMOCTU MCIKAY BCIMYNHAMU

YMeHue OIIEpUPOBATH MNOHATUAMU: II0CJIEI0BATEIbHOCTD,
apupMeTHyeCKass W TeOMETpHUYecKas MPOTPEecCHd;  YMEHHE
HCIOJIb30BaTh CBOIMCTBA MOCIENOBATENIbHOCTEH, (POPMYJIIBI CYMMBI U
o0IIIero 4jieHa MpH peleHu  3a/a4, B TOM YUCIE 3a7ad U3 APYTUX

y4eOHBIX IPEMETOB U pPeaTbHOM KU3HU

YMeHue pemaTh 3aa4n pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
N0 W 4YacTu, JBUXKEHHE, padoTy, LIEHy TOBapoOB M CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 331a4H U3 00JIaCTH yIpaBJICHUS JTUYHBIMU
U CceMEWHbIMM (UHAHCAMHU); YMEHHE COCTaBISATh BBIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U CUCTEMBbl II0 YCIOBHUIO 3aJayy,
UCCIIEI0BATh OJIYYEHHOE PELICHUE U OLIEHUBATh MIPABIONOA00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, Mpsimas,
oy, JOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIuaHa, OUCCEeKTpHca M BbICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  Mapajuiejorpamm,  pomo,
NpsIMOYTOJIBHUK,  KBajpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QHUTypamu;
yYMEHHE penarh 3a7add, B TOM YHCIE U3 IIOBCEIHEBHOM JKH3HM, HA
HaXO0X/I€HUE F€OMETPUUECKHUX BEJIUYMH C IPUMEHEHUEM U3yUEHHBIX

CBOMCTB (puryp u (haxToB

10

VYMeHHe omepupoBaTh MOHATHSAMH: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaIeIbHOCTh U MEPHEHUKYIAPHOCTh MPSMBIX,
yroid MeXIy HpSAMBIMH, NEPIEHANWKYIAP, HAKIOHHASA, MPOSKIIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHTENIFHO TOYKH W NPSIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUIO W mojgobue  ¢uryp,  mapauienbHOCTb U

MEePIEeHIUKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh IOHATHAMH: JUIMHA, PACCTOSHUE, YIoJl
(BesqiMuMHA yria, CHHYC U KOCHHYC yIJla TPEyroJIbHHKA), MJIOLIa/b;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY KaIOLIEM
MHUpE; yMEHUE TPUMEHATHh (OPMYIBl TMEpUMETpa W IUIOIIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOLIAAN Kpyra, o0bema
MIPSAMOYTOJIBHOTO IapajuleeuIle/1a; YMEHUE IPUMEHATh ITPU3HAKU
pPaBEHCTBA TPEYIOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOUICHUS IS

BBIUYMCIICHUS ITMH, PACCTOSHUM, IIOMIAAeH

12

YMenue wu300pakaTh IUIOCKHE QUIYpHl U WX KOMOHHAIIMH,
IIPOCTPAHCTBEHHbIE (UTYpPBl OT PYKHU, C MHMOMOUIbIO UYEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WJIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHne omnepupoBaTh IOHATHAMH: MPSAMOYTOJbHAs CHCTEMa
KOOPIMHAT, KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOpAa HAa YHCIO, CKAJIAPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAMHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3aad, B TOM YHCIE U3 IPYTUX

y‘{e6HBIX NpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue ONCpHUpOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpYTOBBIC

quarpaMMbl, TaONMuUIBI, cpeaHee apudMeTHUecKoe, MeauaHa,




HauOoJblllee U HauMEHbIIee 3HAYeHUs, pa3Max YHUCIOBOI0 Habopa;
yMEHHE W3BJI€KaTh, WMHTEPIPETUPOBATh U  MPEOOpPa3OBHIBATH
nH(pOpMaIno, MPEACTaBICHHYI0 B TaONHMIIAX W Ha JAWarpaMMax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MPOIECCOB U
SBJICHUM; yMEHHE paclio3HaBaTh W3MEHYMBBIE BEJIWYUHBI B

OKpY’KaroIlleM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4yallHBIA ONBIT (CIy4ailHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTApPHBIA HCXO.)
CIIy4alfHOTO OIIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B OIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAapPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJOM OPraHU30BAHHOrO repedopa U C MCIOJIb30BaHUEM
IIpaBWJIa YMHOXKEHUS; YMEHUE OLEHUBAThb BEPOSITHOCTH PEATBHBIX
COOBITHM U SIBIEHUH, TOHUMATh POJIb MPAKTHUECKU JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KalOLIeM MHpPE M B IKHU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TI0 POJIBIO B MAaCCOBLBIX SABJICHUAX

16

YMeHue BpIOMpaTh MOAXOAAIIMN W3YYEHHBIM METOA MJs PELeHUs
3aJ1a4¥, IPUBOJUTH IPUMEPBI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIE BBINAIOLIUECS PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTHUS MAaTEMATHKU KaK HayKH, IPUBOAUTH
IpUMEpPbl  MAaTEMaTH4YEeCKMX OTKPBITUM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPHUH




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Uucna v BBIYUCIEHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE

5 OObIKHOBEHHBIE W  JECATUYHBIE JpOoOM, TPOLEHTHl, OECKOHEUHBIE
' MEPHOINYECKHE IPOooH

3 Panmonanehbie uncna. Apudmeruyeckue omepanudyd ¢ palydoOHATbHBIMU
‘ qycliaMu

14 JleiicTBuTenpHbIC Yricha. ApudMETHIECKIE ONIepaIluu C JeHCTBUTENbHBIMU
. YUCJIaMHU

s [TpubnmkEHHBIE BBIUMCICHUS, MPAaBUIa OKPYTIEHUS, MPUKHUIKA U OLIEHKA
. pe3yabpTaTa BEIYMCICHUM

2 AnrebpanyecKkue BhIpaKEHUS

2.1 BykBeHHbIE BhIpa)KeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )

55 Crenensb ¢ 1enbM nokasareneM. CTeNeHb ¢ palliOHAIBHBIM [T0OKA3aTEIEM.
' CBolicTBa CTENEHU

2.3 MHorouneHsl

24 Anrebpanueckas 1po0Ob

55 Apudmerndeckuii  KOpeHb  HaTypaibHOW  cremeHu. JleWcTBus ¢
. apuMeTHYeCKUMHU KOPHSIMH HaTypaIbHOU CTEICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Lensle 1 1poOHO-panioHanbHblEe ypaBHEHHsS. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUI

35 Lenbie 1 1poOGHO-paioHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPAaBEHCTB

33 Petienne TeKCTOBBIX 337124
4 Uucnoble MOCIEI0BaTEIbHOCTH

4.1 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHKS MTOCIEN0BATENLHOCTEN




Apudmernueckass u reomerpuueckas nporpeccun. Dopmyna CIOKHBIX

4.2
MIPOLIEHTOB
5 DyHKIHUH
OyHkusa, crnocodsl 3anaHus ¢QyHkuumu. I'padux ¢yHkumu. OOnactsb
ONpeNieNIeHus M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymmu ¢dyHKImm.
5.1. [IpomexyTku 3HaKONOCTOSTHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (YHKIUH.
MakcumyMbl ¥ MUHMMYMBbl (QyHKuuu. HauOosblnee M HauMeHblIee
3Ha4YeHHe (PYHKLUHU Ha IPOMEKYTKE
6 KoopauHatsl Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl U Ux CBOMCTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEINYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padms
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