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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHAM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0pa3zoBaHus: OHa 00eCTIeUYnBAET U3YUYECHHUE APYTUX TUCHUILIINH, KaK €CTECTBEHHO-



HAyYHOTO0, TaK U TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyeHnue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOYyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «AuredOpa» ajii OCHOBHOIO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuU: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM B mporpammy ydeOHOro Kypca «Auredpa» BKIIOYECHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO MareMaTthudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Amredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTeEp.

Conmepxxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JATBHEUIIIETO M3YyYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMy 001eMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « AJreOpandecKue BhIPaKEHUSD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTE€MaTUYEeCKOro arnmapara, HeoOXOAMMOTro MJisi pelIeHus 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe



OCHOBHOTO 001Iero o0pa3oBaHUs y4yeOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
s3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JaJbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHE HaBBIKAMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEHN K MATEMAaTUYECKOMY TBOPUYECTBY.

Copnepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMucs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOM MOJEIH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPHUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHHMSI UCTIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
MPEICTaBICHUNA O POJTU MAaTEMATHUKH B PA3BUTUN ITUBUIH3AINH U KYJIbTYDBHI.

CornacHo yueOHOMYy TuIaHy B 7-9 Kkjaccax u3ydaeTrcsi y4eOHbBIA Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICPIKAHUS:
«Yucna W BBIUUCIEHHUA», «ANreOpanyeckue BbIPAXKECHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINI.

Ha u3yuenue yueOHoro Kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSTHUYHBIE, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroil. IloHsTHE palnMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucel. Apudmerndyeckue JeHCTBUS €
palMOHAIIBHBIMU YUCIaMH. Pemienue 3aiad u3 peajibHOM MPAKTUKU HA YacTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEeEIeHHsI, 3aUCh 00X yucen. [IpouenTsl, 3anuchk
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PELIEHUE 334 U3 PEAJIbHON MPAKTUKH.

[IpumMeHeHue MNpU3HAKOB JETUMOCTH, pPAa3joKE€HHE Ha  MHOXUTEIH
HaTypaJbHBIX YUCETL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hcle TmpsiMas ©  oOparHas
PONOPIMOHATIBHOCTH.



AJireOpanyeckue BbIpaKeHUs

[lepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUSA C EPEMEHHOMU. JlomycThMBbIe
3HAYEHUA NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEIMUUHAMH B BHJIE
(dopMmyibl. Beruucienus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUS CyMM U
IIPOU3BEJCHUH, IPAaBUJIa PACKPBITHS CKOOOK U MTPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHH C HATYypaJbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. Crenenbs MHorouwieHa. CiokeHue, BBIYMTaHUE,
YMHOKCHHE MHOTIOWICHOB. QPOpMyJbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApar
CyMMBI M KBaapar pasHocTH. Popmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBujia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCUJIBHOCTb YPABHEHUI.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEeHHU. COCTaBIEHUWE YPABHEHHM 110
YCJIOBHIO 3a7jayu. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHENHBIX YpaBHEHUM C ABYMs NEpeMEHHbIMH. PelleHune cucrem ypaBHEHUM
Croco0OM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHU.

DyHKUIMHA

Koopannara Touku Ha npsiMmou. UucioBble TPOMEKYTKU. PaccTosiHre MExX Iy
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKHM Ha KOOPJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HhOpMyTIaMu.
Urenne rpadukoB peanbHbix 3aBucumocTeil. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyukuuii. JIunerinas gynkius, e€ rpaduk. ['padux dyakmm
y = [x|. I'paduueckoe pemieHre JMHEWHBIX YPaBHEHUW U CUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KIIACC

Yuciia ¥ BBIYUCTICHUSA

KBagparubeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
JlecsiTuunble TPUOIMKEHUST UPPALIMOHANBHBIX uncesd. CBoNCTBa apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEoOPa30BaHNIO YUCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

Crenens ¢ HenpIM nokas3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHCIIA.

AnredOpanveckue BbIPAKEHUS

KBagpaTHbeii  TpEXwieH, pas3loKEHWE KBAaJPAaTHOIO TpEXWIEHA HaA
MHOKUTEJIN.



Anre6panueckass apoOb. OCHOBHOE CBOMCTBO anrebpandeckond ApoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJICHUE alreOpandeckux ApoOei.
PanmonanpHbIC BRIpRXKEHHS U X ITPeoOpa30BaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTalvs ypaBHEHUN C IBYMs MIEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUU C JBYMS I€peMEHHBIMHU. lIpumepnl pelleHHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3a/1au aNreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[lonstue @ynkuuun. OOnacTh oONpeAeNeHus W MHOMXECTBO 3HAUECHHM
¢bynkunn. CnocoObl 3a1aHus QYHKIUH.

I'padux ¢ynkuuu. Yrenune coiicTB dyHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.

OyHKIMM, OMUCHIBAIONIME TIPSMYIO U OOpaTHYH MPONOPLUHUOHAIIBHbBIC
3aBHCHMOCTH, UX rpadukn. Oyukuun Y = X2, ¥ = X3, Y = VX, y=|x|. [padpuaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KNIACC

Yucaa v BIYMCICHUA

PanmonanpHbie ynciia, UPPAMOHAIBHBIC YUCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHbBIC APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEII, ICUCTBUTEIIbHBIC YUCIIa
Kak OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII K KOOPJIMHATHOM TIPSIMOU.

CpaBHEHHME [ICUCTBUTEIBHBIX YHCEN, apuU(PMETHYECKUE JEHUCTBUS C
JIEUCTBUTEILHBIMH YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, UIMTEIBHOCTh MPOILIECCOB B
OKPYKaIOIIEM MUPE.

[Tpubnmx€HHoe 3HAYCHHUE BEIIMYUHBI, TOYHOCTh MpUOIKeHus. OKpyTIIeHHE
yucen. [Ipuknaka u olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K JJUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.



Pemenne npoOHO-paliMoOHaNbHBIX ypaBHEHUH. PerneHne TEKCTOBBIX 3ajay
anreOpanyeckKuM METOIOM.

YpaBHeHue ¢ AByMs NEpeMEHHBIMH U ero rpaduk. PemieHne cucrteM IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHUI,
OJIHO U3 KOTOpPBIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a7a4 alreOpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduyeckass uHTEpHpeTalvsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMM.

DOyHKUIMHA

KBagparuunas dynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJibl, 0Cb CUMMETPHUHU MapadoIbl.

I'paduxu pysxmmit: y = kx, y = kx + b,y = k/x, y =x3, y = VX, y = |X| u ux
CBONCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U NIPOrPECcCUm

[loHATHE YKCIIOBOM TMOCIEAOBATEIBHOCTU. 3alaHUE TIOCJIEIOBATEIIBHOCTH
peKyppeHTHOI dhopmyoii u Hhopmysoit N-ro wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMu Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCTOHEHIUAIBHBIM POCT.
CoxHbI€ NPOLIECHTBHI.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA T[TPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaThbl OCBOSHHUS TMPOTrpaMMbl  Y4eOHOTO Kypca
«Anredpay» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEPECAa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTEMATUKH, [IEHHOCTHbIM OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:



TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3aliu ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJCHUH, MPOLEAYP IPAKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYK/IEHUIO 3TUUECKUX MTPOOJIEM, CBA3AHHBIX
C MPAaKTUYECKUM NPUMEHEHUEM JOCTHM)KECHHM HAyKd, OCO3HAHHUEM Ba)XKHOCTH
MOPATBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B pEIICHHH MPAKTUYECKUX 3ajad
MaTEMaTUYECKON HaIlpaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTEeMaTH4ECKOIrO
oOpa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ul YCIEIHOW MpodheccHoHATIbHOM
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIYAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) hcTeTHYeCKOe BOCIIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyXJCHHU, YMEHUIO BUIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTalUuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEOBEKA, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBHWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKOW KYJbTYpOH KakK CPEACTBOM
NIO3HAHMS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIE0BATEIBCKON
NesTEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbI 310pPOBbS H
IMOLMOHAJIBHOIO 0J1ArONOy YU :

TOTOBHOCTBIO NPUMEHATH MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHMS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PErysIpHas Qu3nyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalMel Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU I PElIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOIIeH cpeibl, IUIAHUPOBAHUSA MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI I OKPY’KAKOIIEH Cpeabl, OCO3HAHUEM
r100aJbHOTO XapakTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSIOUMIUMCH YCJIOBHSIM COLUMAJIBHON W NMPUPOIHOM
cpenbI:

TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JAEATENbHOCTh, B TOM YHUCIIE



YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHWN, B TOM YHUCIE
dbopMyIMpoBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTaX U SBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallHMiO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMble pEHIeHUs U JCHCTBUA, (OPMYIHpPOBATH U OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble Jioru4ecKue aeiicTBUs:

* BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHUECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIY MNOHATHAMH, (POPMYIHPOBATH
OTIpe/eNICHUs]  TOHSTHU, YCTaHABIMBATH CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(UKauuy, OCHOBAaHUA JUIsl OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOI0 aHAJIN34;

e BOCIpUHUMATh, (HOpPMyIHpOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeurss B (akTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npegiaraTb  KpUTEpUU A BBISIBICHHS  3aKOHOMEPHOCTEM U
IIPOTUBOPEYMI;

e Jle7aTh BBIBOJIBI C HWCIOJB30BAHHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

« pa30uparh JOKa3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JOKa3aTesIbCTBA
MaTeMaTHYeCKux (PaKToB, BBICTpaWBaTh AapTyMEHTAIMIO, TPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOWpaTh croco0d pemieHus y4dyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapHAaHTOB peElUIeHMs, BBIOMpaTh Haubonee MNOAXOASAMUNA C  YUYETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

+ HCMOJB30BaTh BOMPOCH KAaK MCCIENOBATEIBCKUI WHCTPYMEHT MO3HAHUS,
(dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE TPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh HMCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;



MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJIICHUIO
O0COOCHHOCTEH MaTEeMaTUYEeCKOI0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSATEIILHO (POPMYJIMPOBATH 00OOIIEHNUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIONEHHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKKE BBIJIBUTATH
TIPEATOJIOKEHHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIUH, [IaHHBIX,
HEOOXOIMMBIX JJIS PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(GOPMAILMIO Pa3IMYHBIX BUAOB U (JOPM IPEICTABICHMUS;

BBIOMpATh (OpMy TMpeACTaBICHUS HHPOpMAUMKW M WILIIOCTPUPOBATH
pemaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW Trpadukod W HX
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU 1O KPUTEPUSM, MNPEUIOKEHHBIM
YUUTEJIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U TIEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly peleHus 3a/1auyu, KOMMEHTHPOBATh MOJyUYCHHBIN pe3yJIbTaT;

B X0JIe OOCY>KJEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIlCIEHHBIC HA MIOMCK
pelIeHusi, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHaiora, OOHapY>KMBAaTh Pa3IMuU€ U CXOJACTBO TMO3UIIUM, B
KOppEeKTHOH Popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
OPEJICTaBISITh  PE3yJNbTaThl  pEHICHHs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIyAIbHOH paOOThl TPH PEHICHUH YYCOHBIX MaTEMaTHYCCKUX
3amad;

MPUHUMATh 1IEIb COBMECTHOU JEATEIHbHOCTH, TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW palOThl, pacmpenensiTb BHUABI padOT, TOTOBAPUBATHCH,
00CyX1aTh TIPOIIECC U PE3YNIbTAT pabOThI, 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYyNmHoBbIX ¢opmax paboTbl (0OcyxknaeHus, OoOMEH
MHEHUSIMH, MO3TOBBIE INTYPMBI H JIPyTH€), BBHIMOJHATH CBOKO YacTh



pabOThl 1 KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHM YJIEHAMU KOMAaH/IbI,
OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSTEJIbHO COCTAaBJIAThH IUIAH, AJITOPUTM PEIICHUS 33aJa4d (MU €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] C y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

e BIAAECTh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IIpolecca M
pe3yJbpTara peleHns: MaTEMaTHIECKOM 3a/1a4u;

e TMPEABUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a7a4l, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLECHHBATh COOTBETCTBHE PE3YyJbTaTa NEATEIHHOCTH IMOCTABICHHOW LENN
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHXKEHHUS LEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyueHuss B 7 KkJiacce OOYYarOIIMICS TIOJIYYUT CIICIYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbimonHsaTh, coderas yCTHbIE M NMUCBMEHHBbIE NPUEMBI, apUPMETHUECKHE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUW, MPUMEHSATH pPa3HOOOpa3HbIE
CHOCOOBI ¥ MPUEMBI BBIYMCIECHUS 3HAYEHHUI JPOOHBIX BBIPAKEHUM, COAEPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTth OT omHON (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYMBATH PALIMOHATIbHBIE YKCTIA.

OKpyrasTe yKcIa.

BBINOIHATS NPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHHI. BBIMOIHATE AEHCTBHUS CO CTENEHSMHU C HATypaJbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHsATh  TpPU3HAKK  JEJIMMOCTH, pa3JIO)KEHHWE Ha  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH



pEe3yabTaThl PEIICHMs 3aa4 C y4ETOM OTPAaHMYEHMH, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaEMbIX OOBEKTOB.

AuredOpanveckue BbIPAKEHUS

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSThH
e€ B Ipoliecce OCBOCHUS Y4eOHOTo MaTepuara.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPQXXCHUW MPHU 3alaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoimonHATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCyIecTBIATh Pa3JI0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  ClIaraeMbiX,
npuMeHeHus: GOpPMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTh nMpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHUS Pa3jIMYHbIX 3a]ad
W3 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IOKA3aTENSIMU IS
npeoOpa3oBaHUs BbIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Peware 5MHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITpaBHIIA
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. IIpoBepsTs, ABnseTcs
JIM YHCJIO KOPHEM YPaBHEHUS.

[TpumensTe rpaduyecKkue METOIbI IPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOro
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

PemaTte cuctemsbl IByX JIMHEHHBIX YPABHEHHM C ABYMS ITIEPEMEHHBIMU, B TOM
quclie rpa@uuecku.

CocraBisaTh W pemiaTh JIMHEHMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUM II0 YCIOBUIO 33/Ja4d, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIMHA

N300pakath Ha KOOPAUHATHON MPSMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aAlIMCHIBATh YACIIOBBIE TPOMEKYTKH HA
aNre0pandecKoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHeHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU y = [X].



OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMM M0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cocod MpeACTaBICHUS U aHalU3a WHOOpMaIuwy,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyudeHus B 8 KJjacce oOydaroumuiics MOJXYYUT CIEIYIOUTUE
IIPEIMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOYKECTBE JIEWCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUMN, N300paaTh JAEHCTBUTEIbHbBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[IpumensaTe noHsTHE apu(dMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npobeit u creneneit uucia 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpyMEHATP TOHATHE CTENEHHM C LENbIM IOKa3aTEJIEM, BBIINOJHITh
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALIUX CTENEHH C LEIbIM OKA3aTEJIEM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alre0pandecKuMu JAPOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHUM JIs peLICHUsT Pa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Peware nMHEVHBIE, KBaJpaTHBIE YPaBHEHUS W PALMOHAJbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IByMs IEPEMEHHBIMHU.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHNH (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT CiOBECHON (HOPMYJIMPOBKU 3ajaud K €€ anreOpandyeckoi
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIyYEHHBIN PE3yJIbTaT.

[IpruMeEHATP CBOWMCTBA YHCJIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelIaTh JUHEUHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpa@uyuecKkyr0 WUTIOCTPALIMI0 MHOMKECTBA PpELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.



DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCIITh 3HAUCHHE (QYHKIWH 10 3HAYCHHIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kix, y =x2,y = x3y = X, y = Vx, onucbiBath CBOHCTBA 4HCIOBOI
byHkmn 1o e€ rpaduky.

K koniy oOydeHus B 9 kjacce o0Oydaroumuics MOMYYUT CIEIYIOUTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHYecKue JEUCTBUS € PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M MHUCHMEHHBICE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTels MU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUI.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMS U HEPABEHCTBA

Pewmiats JMHEHbIE W KBaJApAaTHbIC YPaBHEHUS, YPABHEHHUSI, CBOASIIMECA K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIbHBIE YPABHECHHSI.

Pemate cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemiath TeKCTOBbIE 3ajauu alreOpaudeckuM CIoco0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JBYMSI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUW PEIICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pelIeHre HEPaBEHCTB HAa YMCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEUICHUE C TOMOIILI0O CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIUYHBIX 33]1a4.

DyHKIMHA

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. IloKa3pIiBaThb CXEMaTHYECKU

pacIioyio’KeHNe Ha KOOPJMHATHOW TIOCKOCTH TpadukoB pyHKIMil Buga: y = kX, y



=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3,y = VX, y = ||, B 3aBucumoct# ot
3HaYeHUH K0A()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U H300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (DYHKLUH,
OTKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O MX TpaduKaM.

Pacnio3naBaTth kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATEILHOCTH M IPOrPeccuM

Pacno3sHaBaTh apu(METHYECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCHU IpU
pa3HBIX Crloco0ax 3aaHus.

BBIMONHATS  BBIYMCIIEHHST C  HCIOJb30BaHHEM (OpPMYJ nN-ro 4jeHa
apu(pMeTHYeCcKo U reOMeTpUUYECKO MPOrpecCcuii, CyMMbI IIEPBHIX N UJIEHOB.

N300paxaTh YIEHBI IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBS3aHHBIE C YHCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTU).
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7 KIIACC

Haumenosanu KoJsinuyecTBo 4acoB

Ne
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