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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBII€TCS OJHAM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHHs: OHAa 00EeCTIeYnBaET U3YUCHHUE IPYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-
HAYy4YHOTO, TaK M TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIs
IpOJIOJDKEHUs 00pa30BaHUA U B TIOBCEAHEBHOM ku3HU. Pa3Butue y oOydaromumxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUH M CYIIHOCTH anreOpandecKux
abcTpakiui, cnocobe OTpakeHUs MAaTEeMAaTUYECKON HAyKOW SIBICHUN W TPOIIECCOB
B IpHpOJIe U OOILIECTBE, POJIM MATEeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U KaueCTB MBIILJICHUS, HEOOXOIUMBIX I aJanTaldd B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpsl oOecrieUMBAEeT pa3BUTUE YMEHUS HaOIIOAATh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUSL U BBIBOJIBI,
(dopmynupoBath yTBepKAeHU. OCBOEHUE Kypca aaredpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST OO0YYaloUMXCs: OHH HCIONB3YIOT JEAYKTHBHBIE U
WHAYKTUBHBIE pacCyXJIeHus, 00001IeHne U KOHKPETH3AINI0, abcTparupoBaHue u
anajmornto. OOydenue  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O00BEM
CaMOCTOSITENIBHOM ~ 1€ATEIbHOCTH OOYYaIOIIUXCs, IOITOMY CaMOCTOSITEIbHOE
pelIeHure 3a1a4 SBJSETCS peann3alei JesiTeIbHOCTHOIO IPUHLKIIA O0yYeHUsl.

B cTtpykrype mporpammbl yuebHOro Kypca «AinreOpa» aiii OCHOBHOTO
o0uiero o0pa3oBaHNs OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yncna v BBIYUCICHUD», «ANreOpandecKkue BBIPAKCHUS, «YpaBHEHUS U
HepaBeHCTBay, «DyHkummy. Kaxmas w3 3TUX comepKaTelbHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUsI Kypca, B3aUMOJEHCTBYSI C
ApyTrMMH €ro JuHMsIMH. B Xone wu3ydeHus ydeGHOro Kypca OOy4arouIumcs
OPUXOJUTCS JOTHUYECKH PaCCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Aunrebpa» BKIFOYCHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3ieliax
MaTeMaTUYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIINE OBIAJCHUIO O0YUYaIOIIUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMarudeckoro si3blka. CoxepkaTrenbHOW |
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Copepxannie nuHHM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOM IS
JaJIbHEHIIIer0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIMXCs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCETHEBHOM
KU3HHU. Pa3BuTHE MOHATHA O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMA
CBSI3aHO C PAaLMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIaMH, (popMHpOBaHHEM



IIPEACTABICHU O JEWCTBUTEIIBHOM YHCJE. 3aBEPLIEHUE OCBOEHHSI YHUCIOBOMU
JIMHUY OTHECEHO K CpeiHeMY 001IeMy 00pa30BaHHMIO.

Copepxxanne IByX aareOpandeckux TUHUN — « AreOpandecKkie BhIpasKeHUsD»
U «YpaBHEHHS] U HEPAaBEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHMIO Yy OOYyUaAIOUIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOIWMOTro JUIsl pelIeHus 3ajad MaTeMaTUKH,
CMEXHBIX TMPEIMETOB U IPaKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 00IIero o0Opa3oBaHus Y4yeOHBI MaTepuall TPYNIUPYETCS BOKPYT
paloHaIbHBIX BBIpOKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYCHUE MaTEMaTUKU Kak
A3bIKa JUUIST TIOCTPOEHUST MaTEMaTHUECKUX MOJIENel, OMHCAHUSA TMPOILIECCOB U
SBIICHUI peaJbHOro Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKKe
JalbHENIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAWMOIO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpasoBanre cMMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

Copepxanue (pyHKIIMOHATBHO-Tpa(UUECKON JIMHUN HALIEJICHO Ha MOJIy4YeHHE
0oOy4aromuMuUCs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4EeCKOW MOJENd
JUTS OTIMCAHUS M UCCIIEOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SIBICHUN B MPUPOJC
n obmiectBe. M3ydeHune marepuasia CIOCOOCTBYET Pa3BUTHIO Y OOyYarolIuXcs
YMEHHMSI UCTI0JIb30BaTh Pa3IMUHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHHE
NPEICTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMy miaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIH Kypc
«AnrebOpa», KOTOPBIH BKIIOYAET CJIEAYIONINE OCHOBHBIE pa3leNbl COICpPXKaHUS:
«Yucna W BBIUKCIHEHUS», «ANTreOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKITUI.

Ha u3yuenne yuebHoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 yaca (3 gaca B Henemo), B 8 kinacce — 102 gaca (3 yaca B Hemenmo), B 9
kiacce — 102 gaca (3 yaca B HEZIEIO).



COAEP XAHME OBYUYEHUA
7 KIIACC

Yucia 1 BBIYUCTICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOU (hopMBI 3ammcu
apobet k apyrou. IloHATHe panMOHATBPHOTO YHCHIA, 3aluCh, CpPaBHEHHE,
YOOPSIOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHUCTBUS C
palMOHAJIBHBIMU 4YHcIamMu. Pemenue 3anad U3 peaJlbHOM NMPAaKTUKU HA 4acTH, HA
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OMNpeaeieHue, MpeoOpa3oBaHue
BBIPKECHHI HA OCHOBE OIPEAENICHUs, 3auch 00apMX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHHE 3a/1a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHClIe TMpsMas M oOpaTHas
[IPONIOPLIOHAIIBHOCTH.

AJuire0OpanvecKue BbIpaKeHUs!

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAXKEHUSA C IEPEMEHHOU. JlomycTrMmble
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBHCUMOCTH MEXKy BEJIMUMHAMU B BHUJIE
dopmybl. Beruucnenus no popmynam. [IpeodpasoBanne OyKBEHHBIX BbIpaKEHUI,
TOKJECTBEHHO paBHbIE BBIpAXKEHUs, TMpaBujia MpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, TpaBUIIa PACKPHITHS CKOOOK U MPUBEJICHUS MOAOOHBIX CIaraeMblX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnHounensl 1 MHOrousieHbl. CteneHb MHOrowieHa. CioKeHne, BBIYMTaHUE,
YMHOXXEHUE MHOIOYICHOB. @DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaApar
CyMMBl M KBajpaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHMs YpaBHEHMS,
PABHOCWJIBHOCTb YPABHEHHUM.

JIluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YpPaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHEeHUH. CocTaBi€HHE YpaBHEHUW IO
YCJOBHIO 3a7ja4uM. PenieHre TeKCTOBBIX 3a7a4 C IOMOILBIO YPABHEHHUI.

JIuneitHoe ypaBHEHUE C IBYMs MepeMEHHbIMU U ero rpaduk. Cucrema JIByX
JIMHEMHBIX YPAaBHEHUW C JByMs NEPEMEHHbIMU. PellleHue cucrteM ypaBHEHUU
Ccoco0OM MOACTaHOBKHU. I[IpumMepbl pemieHus TEKCTOBBIX 3aAad C MOMOUIBIO
CHUCTEM YpPaBHEHUM.

DOyHKUNHA



Koopaunara Touku Ha npsimou. UucinoBsle npoMexXyTKu. PaccTtosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM MTPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Abcuucca U opanHaTta
TOYKH Ha KOOPAUHATHOM mockocTu. [Ipumepsl rpagukoB, 3aaHHBIX GOpMyIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilomarue yuknuu. I'paduk
¢bynkuuu. CoiicTBa pynkimii. Jluneitnas ¢pynkuus, e€ rpaduk. 'paduk byHKUIUN
y = |X|. I'paduueckoe pelieHre IUHCHHBIX YPaBHEHHMH M CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia v BBIYUCICHUSA

KBagpatueiii kopeHb u3 uwucia. [loHsATHe 00 uppalMOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST HppalMOHAIbHBIX yucen. CBolicTBa apu(pMEeTUYECKHUX
KBaJpPAaTHBIX KOPHEW U X MPUMEHEHHUE K TPEOoOPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJICHUAM. J[eMICTBUTENIbHBIC YHCIIA.

Crerniens ¢ 1ebIM TOKa3aresneM 1 €€ cpoiicTBa. CTanaapTHas 3alKiCh YUCTA.

AJuire0OpanvecKkue BbIPaKeHUs!

KBampaTHbiii  TpéxwieH, pa3JIoKEHUE KBAAPATHOrO TpEXWiIeHa  Ha
MHOKHUTEIIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXXEHHE, [IEJICHUE alreOpanveckux JIpoOei.
PannoHanbpHbie BRIpaXKEHUS U UX MPEOOpPa3OBaHUE.

YpaBHeHMs M HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmynaa KOpPHEH KBaJApaTHOTO YpPaBHEHUS.
Teopema Buera. Peuienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPAaTHBIM.
[Ipocreiime qpoOHO-palOHATBHBIE YPABHEHUSI.

I'padrueckas mHTEpHpETALMS YPABHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPaBHEHUW C JABYMs II€peMEHHbIMHU. [lpumepsl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a/1a4 alNreOpanyeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJIHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DOyHKIUU

[Tonste ¢ynkmuu. OOMacTh oONpeAeNieHuss U MHOXKECTBO 3HAUYCHUH
¢ynkuuu. CnocoObl 3a1aHust GPyHKIUH.

I'padux pynkumu. Yrenue cBoicTB GyHKUIMHU 110 €€ rpaduky. [Iprumepsl
rpa@uKoB GYHKIMMA, OTPAKAIOIIUX PEATTbHBIE IPOILECCHI.



OyHKIMH, OINHWCHIBAIOIIMEG TPSIMYIO W OOpaTHYH IPOIOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pEIIeHUE YPABHEHUN U CUCTEM YPABHEHUI.

9 KVIACC

Yucia 1 BHIYMCICHUA

PannonanbHbie yuCia, uppalioOHAIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC ApoOH. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, JCUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOMA.

CpaBHEHHME JIEUCTBUTENIBHBIX 4YHCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBLHBIMHA YHCIIAMU.

Pa3mepsl OOBEKTOB OKpPY’KAIOIIET0 MHUPA, JIUTEIBHOCTh IPOIECCOB B
OKpY’KarollleM MUpeE.

[TpubnmxéHHOE 3HAYEHUE BEIIMYMHBI, TOYHOCTh MpUOIKeHus. OKpyTJIeHHEe
yucen. [[pukuaka n oneHka pe3yiabTaTOB BIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOe ypaBHEeHHE. PelieHne ypaBHEHHH, CBOMSIIMXCS K JIMHEHMHBIM.

KBanparnoe ypaBHeHue. Pelienne ypaBHEHUI, CBOAAIINXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumMmepsl perieHnsi ypaBHEHUNM TPETbEU U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajaad
anredpandyeckuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEPEMEHHBIMH M ero Trpaduk. PermeHue cuctem AByX
JIMHEMHBIX YPAaBHEHUU C ABYMsI IIEPEMEHHBIMU. PellieHue cucteM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpOMl cremneHu. ['paduyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHHUM C JBYMS IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CrIoCOOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaagpaTHble HepaBEHCTBA.
I'paduueckass wuHTEpHpeTamysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas dynkuus, e€ rpapuk u cBoictBa. [lapaboma, KoopauHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapaloIb.

I'padukn byskmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |x| 1 ux
CBOMCTBA.

YucaoBblie M0CI€10BATEILHOCTH U IIPOTPEeCCUu



[TonsTHE YKCIIOBOWM MOCIENOBATEILHOCTU. 3aJaHuE IMOCIEA0BATEILHOCTH
peKyppeHTHOH hopMyIoi u ¢popMyJioi N-To YieHa.

Apudmerrueckass u TeoMeTpuyeckas mporpeccuu. DopMmynasl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrPeCcChii, CyMMBI IIEPBBIX N YJICHOB.

N3ob0paxkeHne uaeHOB apu(METHYECKOW U TEOMETPHUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHUHUAJIBbHBIN POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS IPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCSL:

1) naTpuoTHYeCKOE BOCTINTAHNE:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M  HACTOSAIIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHXKEHUAM  POCCHUCKUX
MAaTeMaTUKOB M POCCHUMCKOW MATEMAaTUYECKOW IIKOJbI, K MCHOJIb30BAHHUIO ITHUX
JOCTHMKEHHUH B JPYIUX HayKax U MPUKJIAJHBIX cepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeAIU3aluu €ro
1paB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)XIAaHCKOro oOIiecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TPpy10BO€ BOCIIUTAHHUE:

YCTaHOBKOM Ha AaKTHBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAMNpPABIEHHOCTH, OCO3HAHHEM BAaXXHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU ISl YCHEUIHOW MpogecCuOHaIbHON
JESTeIbHOCT M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHHUM, pacCyXACHUH, YMEHHIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTalMel B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak cdepbl 4YelIOBEeYeCKOu
NEATEIBHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALINH,
OBJIQZICHUEM S3BIKOM MAaT€MaTHKH U MATEMATUYECKON KyJbTYpPOM KaK CPEICTBOM
IIO3HAHUS MMPA, OBJIAJICHUEM IIPOCTEMIIMMU HABBIKAMHM HCCIEA0BATEIbCKOU
NEeATEIIbHOCTH;



6) ¢u3uueckoe BocnuTaHuHe, (POPMHPOBAHHE KYJILTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJTyYHs:

TFOTOBHOCTBIO NIPHUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpPEcax CBOETO
3I0pOBbS, BEIEHUS  3J0pPOBOrOo  o0pa3a  KH3HM  (30pOBOE€  IUTAaHHE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH U OTIBIXa, peryisipHas ¢uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MpU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IpaBa JAPYroro 4yejaoBeKa;

7) KOJIOTHYECKO€e BOCTIUTAHUE:

OpUEHTAalMEel Ha MPUMEHEHNE MATEeMATHUYECKUX 3HAHWM NI PEelIeHHs 3a7ad
B 00JIACTM COXPaHHOCTH OKPY’KAIOIIEH Cpeabl, IUIAHWUPOBAaHUS IOCTYNKOB U
OLICHKM HX BO3MOXXHBIX MOCIEICTBUN JUIsI OKpPYXAIOLEH Cpenbl, OCO3HAHHEM
rJ1I00aJBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U yTEH UX PeIeHUs;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COIHATBHOW U NMPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHHME YUUThCA y IPYIHX JIOJAEH, IMpuoOpeTaTb B COBMECTHOW AESITENBbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIBITA JPYTHUX;

HEOOXOAUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIE
(opMyIMpOBATH UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb  CTPECCOBYIO  CHUTYalUIO, BOCIHPUHHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pelIeHUus U JeHCTBUSA, (OPMYJIUPOBATH W OLIEHUBATh PUCKH U
HOCEeACTBUS, (POPMHUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

ba3zoBble j1ornyeckue qeicTBus:

e BBIABIITH M XapaKTEPHU30BaTh CYIIESCTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, TMOHSATHHA, OTHOIICHWA MEXKIy MOHATUAMH, (POpPMYyIHpPOBATH
OmpeneicHUs]  MOHATHM, YCTaHABIMBATh CYIICCTBEHHBIH  IPHU3HAK
Kiaccu(ukanyuu, OCHOBAaHMS [JIsi OOOOIIEHUS W CPABHEHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (QOpMyIHpPOBaTH W  MPEOOPA30OBBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;



BBUSIBIIATH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3UM U
OpoTUBOpeUMsl B (pakTax, AaHHBIX, HAONIONEHUSAX U YTBEPKIACHUSX,
npemjaratb  KpUTEpUHM  JUIsL  BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPECUHH;

JieNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;
pa30upaTh 10Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPXKIECHUHN (IpsSMbIE U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KAa3aTEIbCTBA
MaTeMaTUYeCKuX (HaKkToB, BBICTpaMBaTh AapryMEHTALMIO0, NPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh CMOCO0 penieHust yd4eOHOM 3aJayuu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEIIEHUsA, BBIOMpATh HaMOOJEe MOAXOIAUNA C Y4ETOM
CaMOCTOSATENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelCTBHA.

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIBCKUII MHCTPYMEHT MO3HAHMS,
(opMyaMpoOBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpPEUUE, MpoldIemMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JIaHHOE, (POPMHUPOBATH
TMIIOTE3Y, apIYMEHTHPOBATh CBOIO MTO3ULINI0, MHEHUE;

OPOBOJUTh 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHy HECJIOKHBIN
HKCIIEPUMEHT,  HEOONbIIOE  HCCIENOBAHUE IO  YCTaHOBJIEHMIO
OCOOCHHOCTEHl MaTeMaTHYSCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSTENIbHO (hOPMYJIMPOBATH O0OOIIEHUS U BBIBOBI MO pe3yJibTaTam
MPOBEAEHHOIO HAOJIO/IEHUS, HMCCIEJOBaHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIECHUN;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCA, a TAKKE BBIJIBUTaTh
IPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIIATh HEOCTATOYHOCTh M HM30BITOYHOCTHh HWH(OpMAIUHU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMpATh, AHAJIU3UPOBATH, CHCTEMATH3UPOBATh WM WHTEPIPETHPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GOpMy TpeACTaBICHUS WHPOPMAUA € WUIIOCTPUPOBATH
pellaemMble 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OIICHUBATh HAA&KHOCTh HMH(POpPMAIMK TIO KPUTEPHSIM, MPEIIOKESHHBIM
YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHHBepcaIbHbIe ydeOHbIE 1eiiCTBUS:



BOCIPUHUMATh U (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCJIIOBUSIMHU U LIEJIAIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTHUPOBATH MOJTYUYEHHBIN pe3yJbTaT;

B X0J1¢ 00CYyKICHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI,
po0OJIeMBbl, perraeMoi 3a/1a4uu, BBICKa3bIBaTh UJIEH, HAIICIEHHBIE HA TIOMCK
pEelIeHUs, COIMOCTaBISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYyrUX
YYaCTHUKOB JHMayora, oOHapy>KMBaTh pa3iMude U CXOJACTBO MO3UIUH, B
KOPPEKTHOI Gopme PopMyTupOBaTh pa3HOTIIACHs, CBOM BO3PAKECHHUS;
NpEICTaBIsATh  pe3ydbTaThl  peUIeHWs  3aJadd,  JKCIEPHUMEHTa,
UCCIEOBAaHMs,  IPOEKTa,  CaMOCTOSTENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3324 MMPE3EHTALMN U OCOOEHHOCTEN ay IMTOPUU;
MOHMMAThb M WCIOJB30BaTh  NPEMMYINECTBA  KOMAaHIHOM |
WHANBUAYAIbHON pabOThl MpH pEHICHUH Y4YEOHBIX MaTeMaTHYECKUX
3azay;

NPUHHUMATh LEJb COBMECTHON JESTENbHOCTH, IIIAHUPOBATh OPraHU3ALUIO
COBMECTHON palOThI, pachpenensTh BUIbl padOT, JI0roBapUBaThCH,
00CyKJaTh MPOIIECC U PE3YIbTAT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNHoBBIX (opmax pabotel (oOCykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYpPMbl M JpPYTH€), BBINOJHATH CBOI 4YacTb
paboThl U KOOPJMHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMU KOMaH/IbI,
OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMU B3aWMO/ICHCTBUA.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJAThH IJIaH, AJITOPUTM PELICHUs 3aJadyu (WU €ro
4acTh), BBIOUpATh CIOCOO pEIICHUs C YY4ETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH
BapUaHTHI pEIICHUN C y4€TOM HOBOW MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTEJLICKT:

BJIAJETh CHOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTpOJISI —Ipolecca M
pe3yJibTaTa peleHus] MaTeMaTHYeCKON 3a/1auu;

NpeABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TNpPH pPEIICHUU
3aJ1aud, BHOCHUTh KOPPEKTHUBBI B JIESITCIHHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAMICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIIEHUMBAaTh COOTBETCTBUE PE3YJbTATa JEATECIBHOCTH MOCTABICHHOUN LIENIH
U YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHHUS WIM HEJOCTUXKEHUS LENH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B [/ KJjacce OOyYarolIUWCS TOJYYUT CIEAYIOIINE
pEeIMETHBIE PE3yJIbTATHI:

Yucia 1 BIYMCICHUA

BoimonusaTe, coderas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apUPMETHUECKUE
JEUCTBUA C pallMOHAIILHBIMU YUCIIaAMH.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CrocOObl U MPUEMBI BBIUYMCICHUSI 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJEpKAIIUX
OOBIKHOBEHHBIE U JCCATUUYHBIC TPOOH.

[lepexoauTh OT OAHON (HhOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAJOYMBATH PALIMOHAIIBHBIE YUCIIA.

OKpyrisTh yucIa.

BBIOMHATE MPUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHUN, OIICHKY 3HAYCHUN
YHCIIOBBIX BBIPQKCHUU. BBIMONHATH AEHCTBHUS CO CTENEHAMU C HATYyPaTbHBIMU
MOKa3aTeJISAMU.

[IpuMeHsATh  OpPU3HAKK ~ JEIMMOCTH, pa3JIO)KEHHE Ha  MHOXKUTENIH
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJayM, CBSI3AHHBIE C OTHOILLEHUEM
BEJIMYWH, TPOMOPIMOHATBHOCTRIO BEJIMYMH, MPOICHTAMU, HHTEPIPETUPOBATH
pe3yJIbTaThl PEeUICHUs 3aJlad ¢ Y4€TOM OTpaHUuYEHUM, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTprBaEeMbIX 0ObEKTOB.

AJure0panvecKue BbIPaKeHUs!

Hcnonb3oBaTh alreOpanyeckyto TEPMHHOJIOTHUIO U CUMBOJIMKY, NPUMEHATH
e€ B Ipoliecce OCBOCHUs y4eOHOro MaTepuara.

HaxoauTts 3HayeHHs: OyKBEHHBIX BBIPQKEHMH NpU 3aJaHHBIX 3HAUCHUSX
NEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHMsl  LEJIOTO  BBIPAXKEHHST B~ MHOTOYJICH
MIPUBEJICHUEM TTOT00HBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATE yMHOXXEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOTro4YleHa Ha
MHOTOWIEH, TPUMEHSATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCyIIecTBISATh pa3oKEHUE MHOTOUJICHOB Ha MHOXHUTEIM C IOMOILBIO
BBIHECEHHS 32 CKOOKM OOLIEro MHOMUTENs, TPYIIUPOBKH  CIaraeMsiXx,
NpUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOXKEHHUS.

[IpumeHnsTh nMpeoOpa3oBaHUsl MHOTOWIECHOB JIJISl PEIICHUS Pa3IMYHbIX 3a7a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaTbHOU MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HaTypajibHBIMU IOKa3aTeNIsIMU IS
mpeoOpa30BaHUs BBIPAKEHUM.



YpaBHeHUs U HEPABEHCTBA

Pemars JMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPUMEHSS IpaBuia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBisieTcs
JI1 YUCJI0 KOPHEM YPABHEHHS.

[IpumeHnsaTh rpaduyeckrie METOIbI MPU PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[lonGupats mpuMepsbl Map YHKCEN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C JBYMSI IEPEMEHHBIMU.

CtpouTh B KOOpAWHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C
IBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH TPUMEPHI PEIICHUS
YpaBHEHUS.

Pemats cuctemsbl AByX JTMHEHHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
quce rpaduIecKu.

CocTaBisiTh M pelaTh JHHEHMHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJIOBHUIO 3aJladyd, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJTyYEHHBIN pe3yJIbTar.

DOYyHKIUU

N300pakath Ha KOOPAUHATHOM MPAMON TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIMUCHIBATh YMUCJIOBBIE IPOMEKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKIIUNA. CTpouTh rpaduk QyHKIUHU Y = |X|.

OnuceiBaTh C TMOMONIBI0 (YHKIMM M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMM: CKOPOCTb, BPEMS, PACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnocod MpeACTaBICHUS U aHaiM3a UH(OpMaIuy,
U3BJICKATh U UHTEPIIPETUPOBATH HHMOPMAITUIO U3 TPAPUKOB PEATbHBIX TIPOIIECCOB
Y 3aBUCHUMOCTEM.

K xoHmy oOydenuss B 8 kJacce OOydYarNIuics MOJYYUT CIEAYIOIIUE
peIMETHbIE PEe3yJIbTAThI:

Yucii1a v BbIYMCICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
YUCeN JIsl CPAaBHEHMSI, OKPYTIICHUSI U BBIUMCIICHUHN, N300paxaTh JICHCTBUTEIIbHbBIC
YyCJia TOYKaMH Ha KOOPJUHATHOM MPSIMOM.

[IpumeHaATh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS MPH HEOOXOTUMOCTH KaJbKYJSTOP, BBIMOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COAEPXKAIUX KBaApaTHbIE KOPHU, HCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJNBIIAX M MaJbIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit uncna 10.
AsreOpanvecKkue BbIPasKeHUSA
[IpuMeHATh TMOHATHE CTENEHH C IEeNbIM IOKa3aTejeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHHUH, COJEPKAIUX CTETIEHH C IEJIbIM IMOKA3aTEeJIeM.
BbINONHATE TOXIECTBEHHBIE MPEeOOpa3oBaHUsl PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IpaBUJI IEUCTBUM HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMu.
PackianpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[IpumeHnsaTh npeoOpa3oBaHus BHIPAKECHUH JJI PEIICHUs Pa3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHHsI 1 HEPAaBEeHCTBA
Pemate nuHelHbIEe, KBaJpaTHbIE YpaBHEHUS W pallMOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.
[IpoBOaUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUECKUX MPEICTaBIeHN (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WJIM CHUCTEMa YpPaBHEHUU PEIICHUS, €CId MMEET, TO CKOJbKO, U
nmpouee).
[TepexoauTh OT clIOBEeCHOM (HOPMYTUPOBKH 3a/1auu K €€ airedpandeckon
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3ybTarT.
[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHCHHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI, J1aBaTh
rpauyuecKyr0 WILTIOCTPAIlMI0O MHOXKECTBA pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.
DOyHKUUHA
[ToHumMaTh ¥ KCMONB30BATh (PYHKIIMOHAJIBLHBIE TIOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYECHUS), OMPENEATh 3HAYCHUE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, ONPeeNsITh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.
Ctpouts rpaduku dJeMEHTapHBIX PYHKITUI BUA:
y=kix,y=x2,y=x3y =K,y = VX, OIHCHIBATb CBOMCTBA YHCIOBOM
byHkIuu 110 €€ rpaduKy.
K xoHmy oOydenuss B 9 kJiacce o0OydyarONIuics MOJYYUT CIEAYIOIIUE
IPEIMETHBIE PE3yJIbTATHI:
Yucsa v BbIYUCJICHUS
CpaBHHBaTh W YyNOPSAIOYMBATH PAIMOHAIBHBIC M HWPPAMOHAILHBIC YHUCIIA.
BreimonasaTe apudMeTnyeckue ASUCTBUS ¢ PAllMOHATBLHBIMU YHCIIAMH,
coderas YCTHBIE M TIMCbMCHHBIC TPUEMBI, BBITOJHATH BBIYUCICHHUS C
UppalMOHATBHBIMUA YUCIAMHU.



Haxonute 3HaueHuss cCTeneHeM C LEIbIMA NOKA3aTesIMA M KOPHEH,
BBIYUCIISIT 3HAYEHUSI YUCTIOBBIX BBIPAKCHUH.

OKpyrisTh JIEUCTBUTENBHBIC YHCIA, BBIMOJHATH MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOIAIIHMECS K
HUM, IPOCTEUIIINE TPOOHO-PALIUOHATIEHBIC YPABHEHUSI.

PemaTe cuctembl OBYX JIMHEWHBIX YPAaBHECHHN C JABYMSI NEPEMEHHBIMU U
CHCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJJHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amadyu anreOpanvdecKuM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPAaBHEHUS WIIM CUCTEMBI JIByX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIIINE UCCIICNOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauuecKkux mpeacTaBieHui (yCcTaHABIUBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YpPAaBHEHUW PEUICHHS, €CIM UMEET, TO CKOJBKO, U
nmpouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, H300pakaTh
pEIIEHNE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEIICHUE C MMOMOUIBIO
CHMBOJIOB.

Pemate cucTeMBl  JMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaapaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOU MPSIMOM, 3aNMCHIBATH PEIICHUE C ITOMOIIbEO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUHU PA3IMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKIIMM U3y4YEHHBIX BHUIOB. [loKa3bIBaTh CXEMATHUYECKU

pAacIoJIoKEHUE Ha KOOPAMHATHOW IUIOCKOCTH TpaduKkoB (yHKIMN Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBuCHMOCTH OT
3Ha4YCHUN KOA(PPUITMEHTOB, OMMUCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth M M300pakaTh CXeMaTUYECKU rpaduKu KBaJAPATUUYHBIX (YyHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUHI 1O UX Tpadukam.

Pacnio3naBaTh KBaapaTUyHyI0 QYHKIHIO 110 GopMyIie, IPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIIMI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

Yucii0Bble MOCTAEA0BATETBHOCTH U IIPOTPECCUH

Pacnio3naBaTh apu@METHYECKYyI0 M TE€OMETPUYECKYI0 MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BoInonHAT,  BBIUMCICHHS C  HCHOJb30BaHMEM (opMysa N-ro  4jeHa
apu(pMeTHUYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX N UJIECHOB.

N300paxarb wi€HBl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPAUHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IOCIEAOBATEIHLHOCTSIMU, B TOM
qrclie 3a7a9d U3 peabHON JKU3HH (C MCIIOJIb30BAaHUEM KaJbKYyJIATOPA, IHUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBo yacoB DJIEKTPOHHBIE CIHCOK HTOTOBBIX cnocod OLeHKH
HaumenoBanue
Ne IpakTHYecKHe (uudposeie) IJIAHMPYEMbIX Pe3yJibTaToB HTOTOBbIX
pa3aesnoB U TeM KonrpoubHbie
n/n Bcero paGoThI o0pa3oBaTteJibHbIe ¢ yKa3aHHeM 3TaNoB UX IUIAHUPYEMBbIX
NPOrpaMmbl padoThI
pecypchbl dhopmupoBanus pe3yJIbTaToB
-BeInmoaHATh, codyeTas YCTHBIC Kontponbnas
> y
U IIUCBMEHHblE  IPHUEMBI, | paboTa;
apuMeTHIecKue IEHCTBHI C
panroOHAIBHBIMU YUCIAMU. Pemenue
Haxonuts 3HAYCHUS | yyeGHBIX U
YHCJIOBBIX BBIpaKEHUM, IIPAKTHKO-
NPUMEHSTh  Pa3HOOOpa3HbIE OpHEHTHPOBAHHEI
CIIOCOOBI u npuéMsel | sazau:
2
BBIYHMCIICHUS 3HAUCHUI Y ——
0OHBIX BbIpaKEHUH
P p > | ompoc;
CoZIepKaluX OOBIKHOBEHHBIE
1 JIeCATUYHBIE APOOH. Pemenue
Yycna u 5 o -Ilepexonuth oT OJIHOH yueOHBIX H
buommoreka [{OK
MbI ITMCH qu K
BBIYMCIICHHUS. o5 1 I $op L same cel TpaKkTHKO-
https://m.edso0.ru/7f41 | apyroit  (1peoGpasoBBIBATE | opyenTHpOBAHHET
PanmonansHbIe 6
5h90 JECATHIHYTO IpoOb B | x 3ajau.
qucia OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B

JACCATUYIHYIO, B YaCTHOCTH B

OCCKOHEUHYI0  JECATHYHYIO
IIpoOB).

-CpaBHUBATH u
YIOPSI0YUBATH

paunoHajbHBIE YHCIa.
-OKpyTysTh YHca.

-BbmosHATE  NpUKHMAKY H
OLICHKY pe3ynbpTara
BBIYHMCIICHUH, OLICHKY
3HaYEeHUN YHCIIOBBIX



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

BBIPa)KEHHH. BeimonssTh
JeHCTBUSA CO CTENEHAMHU C
HaTypaJbHBIMHU ITOKA3aTEISIMH.

-IIpumeHsTH MIPU3HAKU
JEIUMOCTH, pa3JIoKeHHe Ha
MHOXKHTEIH HaTypaJIbHbIX
YHCell.

-Pemats MIPaKTUKO-
OPHEHTHPOBAHHbIC 3aJa4H,

CBSI3aHHBIE C  OTHOIICHHEM
BEJIMYHH,
MPONIOPLHUOHAIIEHOCTBIO
BEJIMYMH, MPOLICHTaMHU,
WHTEpPIPETUPOBATH
pe3yAbTaThl pelIeHus 3ajad ¢
y4éToM OTpaHUYECHUN,
CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMBIX OOBEKTOB.

Anrebpanueck
M€ BBIPAKEHUS

27

bu6mmorexa [IOK
https://m.edsoo.ru/7f41

5b90

-IlepemeHHsIe, YHUCJIOBOE
3HauEHUe BBIPAKEHUS c
MepEMEHHOM. JomycTumbie

3HAYCHUS TICPEMCHHBIX.
-IIpencrasieHue 3aBUCUMOCTU
MEXIy BEIMYMHAMH B BHIC
¢dopmyisel.  Berumcnenuss 1o
dbopmynam. IIpeobpazoBanue

OyKBEHHBIX BBIpaYKEHUH,
TOXKAECTBEHHO paBHbIE
BBIPAXKEHUS, npaBHiIa

nmpeoOpa3oBaHus CyMM U

MPOU3BEACHUH, npaBuiia
pacKpbITUs CKOOOK u
TIPUBEACHUS MOJ0OHBIX
cjaraeMbix.

-CpoiicTBa CTETIEHU c

HaTypaJIbHbIM ITOKa3aTCJICM.

KouTponbhas
paborta;

Pemenne
y4eOHBIX u
MIPAKTUKO-
OpPHUEHTUPOBAHHBI
X 3aj1a4;

VcTHBIN
oTIpOC;

Pewenune
y4eOHBIX u
MPaKTHKO-
OPHEHTHPOBAHHBI
X 3a/1a4;
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OOHOWIEHBI W MHOTOYJICHBI.
CrencHb MHOTOYJICHA.
Cnoxenue, BBIYMTAHUE,
YMHOKEHHE MHOTOWJICHOB.

-OopMmyJbl COKpPALIEHHOTO
YMHOXKEHUS: KBAIpaT CyMMBI H
KBanmpar pasHoctd. Dopmyna
pasHoCTH KBaJ[paTOB.
PaznoxeHrie MHOrOYJIEHOB Ha

MHOHTEIIH.
-Pemats JIMHEHbIE KouTponbhas
ypaBHEHHS c OIHOH | paboTa;
NIePEMEHHOM, TIPUMEHSS
npaBHiIa nepexona OT | Pemenue
HCXOJHOTO  YPAaBHCHHA K | yyeGHBIX 1
PaBHOCHJIEHOMY €MY. IIPaKTHKO-
-IlpoBepsATh, sBIACTCA M OpHEHTHPOBAHHBI
YHCIIO KOPHEM YPaBHCHHSL. X 3azau;
[pumeHsTh rpaduyeckue VerHbi
MeTozv[LI npH pvemeHI/m ompoc;
JIMHEHHBIX YpaBHEHUH M HUX
v bubmmoreka [JOK CHCTCM. Pemenne
PaBHCHI 1 20 https://m.edsoo.ru/7f41 | " OAOMPATE  IPUMEPEL 3P | yueGupx "
HEpaBEHCTBa 590 auncel, ABJAIOIUXCA | npakTiko-
S pelIieHreM JIMHEHHOTO | oy renTHpOBAHHEI
ypaBHEHHUS c JBYMS |y 3ayay;
NepeMEHHBIMH.

-Ctpouts B KOOpAMHATHOMN
IUTOCKOCTH TpaduK JIHHEHHOTO

YpaBHEHHS c JIBYMS
NEePEMEHHBIMH, HOJb3YACh
rpadukom, MIPUBOAUTH
TIPUMEPBI peleHus
YPaBHEHHS.

-Pematn CHUCTEMBI JIBYX
JIMHEWHBIX YPaBHEHUH C IBYMsI
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NepEMEHHBIMH, B TOM YHCIE
rpaduIecKu.

-CocraBisTh u pemaTs
JMHEHHOe YypaBHEHHE WM
CUCTEMY JIMHEUHBIX
YpPaBHEHHH IO  YCIIOBHUIO
3aJa4y, WHTEPIPETHPOBATH B
COOTBETCTBMHM C KOHTEKCTOM

3a7a4un TTOTy9EHHBIN
pe3ybTar.
-N3o6paxarts Ha | KoHnrponbHas
KOOPJMHATHOM IPAMOM TOYKH, | paboTa;
COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJIMHATAM, JIy4d, OTPE3KH, | PemicHue
HUHTEPBAJIBI, 3AMHCHIBATE | yyeGHBIX "
9HUCIOBBIC  MPOMEXKYTKH  HA | ppagryko-
aredpandecKkoM sI3bIKE. OpUEHTHPOBAHHBI
-OTmMeuaTs B KOOPJAWHATHOMN X 3a724;
TUIOCKOCTH TOYKH o Y CTHBI
3a/JaHHBIM KOOpJIMHATAM
ot pA aTaM, | s mpoc;
CTpOUTh TpapuKH JIMHEHHBIX
Koopaunats! 1 bubmmoreka [JOK bymiunit.  Ctponts  rpaduk Pemenue
. Qyniuwin y = |x.
rpaduxmu. 24 https://m.edsoo.ru/7f41 yHeOHBIX 1
-OnuceIBaTh ¢ ITOMOIIBLIO IPaKTHKO-
DyHKIMU 5bh90 b o
YHKLU# M3BECTHBIC | opyenTHpOBAHHBI
3aBHCHMOCTH MEXIY | x 3a79u;
2
BETMIMHAMMU: CKOpOCTB,

BpeMsi, pacCTOsiHME, LieHa,
KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOINTEIBHOCTD, BpPEMs,
00BEM pabOTHI.

Haxonuts 3HaueHune (yHKIUU
10 3HAYEHUIO €€ apryMeHTa.
-ITornmats rpaduueckuii
Croco0  TPEACTaBICHHUS |
aHaJIM3a uH(pOpMAITHH,
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U3BJIEKAThH
HMHTEPIIPETHPOBAThH
uHpopManuo U3

u

rpadukoB

peanbHBIX MPOLIECCOB |

3aBHCHUMOCTCH.

[ToBTOpeHue n
000011IEHNE

bubmuoreka [JOK
https://m.edsoo.ru/7f41
5b90

KonTponbhas
pabora;

Pemenne
YIeOHBIX "
MIPAaKTHKO-
OpPUCHTHUPOBAHHEI
X 3aj1ay;

VcTHbII
oTIpocC;

Pewenue
Y9eOHBIX "
NPaKTHKO-
OPHEHTHPOBAHHBI
X 3ajad;

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Konrpoabubie | IIpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bub6mnoreka [IOK
1 q .K 15
WCIa ¥ BeIYUCIeHUs. KBaipaTHbie KOpHU httos://m.edsoo.ru/7f417af8
5 Yucna u BerauciaeHus. CTEeHb ¢ 1eIbIM 7 bubmuoreka [JOK
MoKazaTeyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaKEeHUS. 5 1 bubnuoreka [JOK
KBanparsslii TpéxuseH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKECHUSL. 15 1 bubnuorexa LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBampaTHbIe 15 1 bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o . 5
YHKLUHH. OCHOBHEIC NOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o | 9
yHKUAH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 II 0006 6 1
OBTOPEIHE H 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 0
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9 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM uu@poBbIe
Ne o/ P Konrpoabnsie | IlpakTuueckue (undpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
1 Yucina u BerunciieHus. [lelicTBuTenbHbIe 9 bubnmoreka [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [JOK
OJIHOW IEPEMEHHOM https://m.eds00.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [JOK
ypaBHEHUN https://m.edso00.ru/7f419d08
bubnnorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6nuorexa [JOK
16 1
> Dymxrt https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 YucioBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubmmnoreka [JOK
3HaHUHI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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