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MOACHUTEJIBHASA 3AIINCKA

Anrebpa sBifeTCSs OAHMM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecreurMBaeT M3yuYeHUE JPYTruX JUCHHIUIAH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO LIMKJIOB, €€ OCBOCHHUE
HEOOXOUMO Il MPOAOJDKEHUST O0pa3oBaHHA U B IOBCEJIHEBHOM >KU3HU.
PazBuTte y oOywarommxcsi Hay4dHBIX IPEACTABICHUN O MPOUCXOXKICHUH U
CYILIIHOCTHU anreOpanyeckux abcTpakuuii, Cnocobe OTpakeHUs MaTeMaTH4YeCKOU
HAYKOMW SIBJICHUH M MPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJICJIMPOBAaHUS B HAay4YHOM TIO3HAHMM M B TMPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHHIO  HAYYHOIO  MHPOBO33PEHHS M  KA4eCTB  MBIIUICHUS,
HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM ITM(POBOM  OOIIECTRBE.
N3yuenue anreOpsl oOecrieunBaeT pa3BUTUE yMEHHsI HAOI01aTh, CPAaBHUBATD,
HaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILUICHHS, CIIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCUCTBUS U BBIBOJBI, (DOPMYIHPOBATH
yTBepxaeHusa. OcBOoeHHE Kypca anreOpbl 00ecleurnBaeT pa3BUTUE JTOTUUECKOTO
MBILUICHUS OOYYaroIIMUXCS: OHU HCHOJB3YIOT ACIyKTUBHBIE U WHAYKTHBHbBIE
paccyxaeHus, 0000IIEHUE U KOHKPETU3AIMI0, a0CTparupoOBaHUE U aHAJIOTHIO.
OOyuenue anrebpe MpeanoyiaracT 3HAYUTEIBHBI 00BEM CaMOCTOATEIHLHOMN
JESTENIbHOCTH OOYYaloUIXCs, IO3TOMY CaMOCTOSITENIbHOE pEeUIeHHe 3ajay
SBIICTCS peau3alueil 1eaTeIbHOCTHOrO MPUHIUIA O0yYEHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpay isi OCHOBHOTO
oOmiero  00pa3oBaHUS OCHOBHOE MECTO 3aHHUMAIOT  COJAEpKATeIbHO-
MeToauveckue JuHMM: «Yucia W BBIUMCICHHS», «Ajredpandyeckue
BBIDAXECHUD», «YpaBHEHUs U HepaBeHCTBay», «DyHkumm». Kaxnas u3 stux
COJIEPKATEIbHO-METOJUUECKUX JIMHUN pa3BUBACTCS HAa MPOTKEHUU TPEX JIET
U3YyYEHHUS Kypca, B3aUMOACHCTBYS C IPYTUMU €ro JUHUsAMHU. B xone u3yuenus
y4eOHOTO Kypca OOyYarommMmcsi TPUXOAUTCS JIOTHYECKH PacCyXIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM B mporpamMmy
yueOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NPEJICTaBICHHbBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKoro oOpa3oBaHUs
U CIOCOOCTBYIOUIME OBIAJECHUI0 OOYYaIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO
MaTeMaTH4ecKoro s3bika. CoaepkKaTenbHOM U CTPYKTYPHOHM OCOOEHHOCTHIO
y4eOHOTo Kypca «Anredpay sIBISAETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne auHMM «Yucna W BBIUUCICHUS» CIY>)KUT OCHOBOHM JIJIst
JaIbHEUIIer0  U3y4YeHHUs  MAaTeMaTUKH, CIOCOOCTBYET  pa3BUTHIO Y
oOy4Jamuxcsi ~ JOTHYECKOr0  MBIIUICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJIb30BATHCSl AITOPUTMAMHU, a TaKKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM »U3HU. Pa3BuThe MOHATHA O 4YHUCIE Ha
YPOBHE OCHOBHOTO OOIIET0 0OO0pa3oBaHWs CBSI3aHO C pPAIMOHAIBHBIMUA U
UppPAllMOHATBHBIMA ~ YHClIaMd,  (OPMUPOBAHMEM  MPEACTaBICHHA O
JCUCTBUTENLHOM 4YHCIiE. 3aBEpLICHHNE OCBOCHUS YMCIOBON JMHUHM OTHECEHO K
cpeaHeMy o01eMy 00pa30BaHHUIO.

CopepxaHne JAByX anreOpanyeckux JHHUNA — «AJreOpanyeckue
BBIPQXCHUS» U «YPaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
o0ydaromuxcsi MaTeMaTHYECKOro ammapara, HEOOXOAMMOIrOo IJsi pelleHus
3aJa4 MaTeMaTHKH, CMEXHBIX MPEIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX
3amay. Ha ypoBHe oCHOBHOro oOmiero oOpa3zoBaHUS yueOHBIH MaTepuan
TPYNIUPYETCsT BOKPYT PALlMOHAIBHBIX BBIpAXXKEHUU. Anredpa JAEMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK sI3bIKa JJIs1 IOCTPOCHUS MAaTEMaTHUECKUX MOJIENEH,
OTMCAaHUs MPOLIECCOB U SABJICHUI pearabHOro Mupa. B 3amaun oOyuenus anredpe



BXOJAT TaKXe JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO  MBILIUICHHUS,
HEOOXO0JMMOT0, B YaCTHOCTH, i1 OCBOCHHSI Kypca MH(OPMATUKH, U OBJIaJICHUE
HaBBIKAMU JIEIYKTHUBHBIX paccyxkiaeHuil. [IpeoOpa3oBanne cUMBOJIBHBIX (opM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CIIOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPYECTBY.

Conepxkanne  GyHKIMOHATBHO-TPAUUIECKON JMHUW  HAICJICHO Ha
nojilyueHue OOydYaroIIMMHUCA 3HAaHUM 0 QYHKOUSAX Kak  BaKHeWIen
MaTeMaTHYeCKONl MOJENH JUId OINHCAaHUS M HCCIEAOBAaHUSA Pa3sHOOOpa3HBIX
NpOLECCOB M SBJICHWM B mpupone u oodmectBe. M3ydenune wmarepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIUXCS YMEHUS WCIOJIb30BaTh PAa3IMYHbBIC
BbIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MAaTEMAaTHKU — CJIOBECHBIC, CUMBOJIMYECKHE,
rpaduyeckue, BHOCHT BKJIaJ B (OpMHUpOBAaHHE TNPEACTABICHUNH O PpOJIU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IaHy B 7-9 kiaccax u3ydaercs y4eOHBIM Kypc
«Anrebpa», KOTOPBIN BKJIIOYAET CIEIYIOIINE OCHOBHBIE Pa3JIeNbl COJACPKAHUS:
«Uucma u BBIYUCICHHSY, «ANTreOpandecKue BBIPAKEHUS», «YPABHCHHS W
HEPaBEHCTBA», « DYHKIIHI.

Ha usyuenne yueOHOro xypca «Anredpa» orBomutcsi 306 uacoB: B 7
kiacce — 102 ygaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B HeJiel0),
B 9 knacce — 102 ygaca (3 yaca B He/IeINIO).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUSA

Jlpobu 0OBIKHOBEHHBIE U JAECATUYHBIE, IEPEXO] OT OJHOU (OPMBI 3aMUCH
npobeit k gpyroil. IloHsTHE parMOHAIBHOTO 4YHCIA, 3aluCh, CPaBHEHHUE,
YHOPSAOYMBAHUE pAIMOHAIBHBIX uuCeN. ApupMeTHUecCKHe IeHCTBHUS C
palMOHAIIBHBIMU 4YHCIIaMU. PerieHue 3aiad U3 peajabHOM NMPaKTUKU Ha YacTH,
Ha JpoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: OIpenaeseHHe, mpeodpa3oBaHue
BBIPQXCHUI HA OCHOBE OINpEAeNeHUs, 3amuch Oonbmux yucen. [IpoueHTsl,
3aIlMCh MPOLIEHTOB B BUJE APOOM U IpoOH B BUJE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4M HA MPOLIEHTHI, PEIICHUE 33/1a4 U3 PEATBbHOU MPAKTUKHU.

[IpumeHeHne NPU3HAKOB JIETMMOCTH, pa3JIOKEHUE Ha MHOKUTEIU
HaTypaJbHBIX YUCEIL

PeanpHble  3aBHcHMMOCTH, B TOM 4Hciae IOpsMas M oOpaTHas
IPONOPLHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUS

[lepemMeHHBIE, YHMCIOBOE 3HAYEHHWE BBIPAXKEHUA C  IIEPEMEHHOM.
Jlonyctumble 3HadeHHs1 nepemMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXKIY
BeJIMYMHAMU B BHUIE (popmynsl. Beruncnenus no gopmynam. IlpeobpazoBanue
OYKBEHHBIX BBIPQXCHHM, TOXXJIECTBEHHO paBHBIC BBIPAKEHUS, IpaBHUJIa
npeoOpa3oBaHus CyMM U IIPOU3BEACHUN, MpaBWJIa PACKPBITUS CKOOOK U
IpUBEICHUS TOTOOHBIX CIaracMbIX.

CBOICTBA CTENIEHH C HATyPAJIbHBIM IIOKA3aTEIIEM.

OpHounensl u  MHorowieHbl. CreneHb MHorouieHa. ClioXeHHeE,
BBIYMTAHKNE, YMHOKEHHE MHOTOWIEHOB. DOpMyIIbl COKpaIEHHOTO YMHOXKEHHUS:
KBaJgpaT CyMMbl M KBazapar pasHoctd. @Dopmyna pasHOCTM KBaJgpaToB.
Paznoxenne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHS, MpaBHJa MPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUM.

JIuHeliHOEe ypaBHEHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEU JIMHEHHOIO
YPAaBHEHUS, pEUICHUE JIUHEHHBIX ypaBHEeHUW. CoOCTaBlI€HHE YpaBHEHUU I10
YCJOBHIO 3a7ja4i. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMsl MepeMeHHbIMU U ero rpaduk. Cucrema
JIBYX JIMHEHWHBIX YPaBHEHMM C JBYyMs IiepeMeHHbIMU. Pemenue cucrem
YpaBHEHUN CIOCOOOM MOACTaHOBKH. [Ipumepbl pelieHus TEKCTOBBIX 3ajad C
MTOMOIIBIKO CUCTEM YPaBHECHUM.

DyHKIUA

Koopaunara Toukn Ha mnpsmoun. Yucimosble mpomexyTku. PaccrosHue
MEXKIy ABYMS TOYKAMHU KOOPIAUHATHOU MPSIMOM.

[TpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca u opauHaTa
TOYKM Ha KOOpAMHATHOM miockocTu. I[lpumepsl rpadukoB, 3amaHHBIX
dbopmynamu. Urenne rpadukoB peanbHbIX 3aBucUMOCTel. [loHsTue QyHkImu.
I'paduk ¢ynkuuu. CsoiictBa ¢yHkuuil. Jluneiinas ¢yHkuus, e€ rpaduk.
I'paduk ¢ynkuum y = [x|. ['paduyeckoe pemieHne JIMHEHHBIX YpaBHEHHH U
CHCTEM JINHEVMHBIX YPAaBHEHUM.

8 KUIACC



Yuciia ¥ BIYMCICHUSA

KBanparusiii koperb u3 uucia. [loHstue 00 uppanuoHAIBLHOM YHCIHE.
JlecsaTuunbie npUOIKEHUS VPPALMOHATIBHBIX YHCEJL. CaoiicTBa
apu(MeTnyecKux KBaJpaTHBIX KOPHEM M MX MPUMEHEHHUE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHUM U BBIYMCIICHUAM. [[eiCTBUTEBHBIE YHUCIIA.

Crenenb ¢ uenbIM MoOKa3areieM U e€ cBoiicTBa. CTaHgapTHas 3aluch
YUCJIA.

AJireOpanyeckue BbIpaKeHUS

KBagpaTHbeii TpEXUiEH, pa3JIOKEHUE KBAJAPATHOIO TpEXUieHAa Ha
MHOXKHTEIIH.

Anrebpanueckass ApoOb. OCHOBHOE CBOMCTBO airedpanyeckoil Ipodwu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE, JCIICHHE anreOpandeckux ApoOeil.
PanmonanpHblie BoIpaKEHUS U UX TPEOOpa3OBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanparnoe ypaBHeHue, ¢opMyia KOpHEH KBaJpaTHOTO YpPaBHEHUS.
Teopema Bwuera. Pemenue ypaBHEHUM, CBOJSIIIMXCS K JIMHEHHBIM U
KkBaJipaTHBIM. [IpocTelinine 1poOHO-pallMOHaTbHBIE YPaBHEHHUS.

['padmyeckass uHTEpHpeTanus YpaBHEHUH C JBYMs MEPEMEHHBIMU U
CHCTEM JIMHEMHBIX YPAaBHEHUM C IBYMs IlepeMeHHbIMH. lIpumepnl pemenus
CUCTEM HEJMHENHBIX YPAaBHEHUI C IBYMs [IEPEMEHHBIMU.

Penienune TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIoCOOOM.

Uucnosele HEpaBeHCTBA M HUX CBOWCTBAa. HepaBeHCTBO ¢ OmHOMU
IepeMeHHON. PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOMU
nepeMeHHO. CUCTEMBI JIMHEWHBIX HEPABEHCTB C OAHOM EPEMEHHOM.

DyHKIUU

[Monsitue Qynkumuu. OO6nacTh oOmpeneiaeHuss U MHOXKECTBO 3HAUCHUU
¢ynxun. CnocoOb! 3aaaHust PyHKIIHA.

I'paduk pynknuu. Urenne cBovicTB PpyHkimu no e€ rpaduxy. [Ipumepst
rpadukoB QPyHKINIA, OTPAKAIOIINUX peaTbHbIE MPOIECCHI.

OyHKIUY, OMHCHIBAIONIME MPSAMYI0 M OOpaTHYI MPOTOPIIMOHATHHBIC
3aBHCHMOCTH, uX rpadukn. ®OyHkimu y = x2, y = x3, y = vVx, y=|x|.

['padrueckoe penieHne ypaBHEHUN U CUCTEM YPaBHEHHIA.
9 KIIACC

Yuciia ¥ BIYMCICHUSA

PanmonaneHple  4ncima,  UPpAlMOHAIBHBIE  YWCIA, KOHEYHBIE W
OECKOHEYHBIE JAeCATUYHbIe JpoOH. MHOXECTBO JIEHCTBUTENIBHBIX YHCEl,
JCHUCTBUTENBHBIE YMCTIAa KaK OCECKOHEUHble JAecsITU4YHble apoOu. Bzaumuo
OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JCHMCTBUTENIBHBIX YHCENl U
KOOPAMHATHOM IIPSMOM.

CpaBHeHHE JACWCTBUTEIBHBIX UHCEN, apudmeTruyeckue IeHCTBUS C
JNEHCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl 0OBEKTOB OKpPYXAIOLIEr0 MHpPA, JJIUTEIBHOCTHh IMPOLECCOB B
OKpYKaroleM MHUPE.

[Mpubmmxk€HHoe  3HA4YeHHE  BEJIMYMHBI, TOYHOCTh  MPHUOIMKECHHUS.
Oxpyraenue uncen. [Ipuknuaka 1 oueHka pe3yabTaTOB BbIUMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JInnelinoe ypaBHEeHME. Pemienne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.



KBanparnoe ypaBHenue. PemeHune ypaBHEHMH, CBOOSIIMXCA K
KBaJpaTHeIM. bukBaaparHoe ypaBHeHue. Ilpumepsl pemeHus ypaBHEHHU
TPETHEU U YETBEPTOU CTENICHEN PA3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-paliMOHANBHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a1adu
anreOpanyeckuM METO/IOM.

YpaBHeHHe ¢ ABYyMs IEPEMEHHBIMH U ero rpaduk. Pemienne cucreM IByX
JUHEWHBIX YPaBHEHUM C JBYMs IIEpEMEHHbIMU. PemeHue cucrem IByX
YPaBHEHHMHM, OJHO H3 KOTOPBIX JMHEHWHOE, a JpPyroe — BTOPOW CTEIEHHU.
['padmueckas nuHTEpIpETALIUS CUCTEMBI YPABHEHUI C IBYMsI IEPEMEHHBIMU.

Penienune TeKCTOBBIX 3a/1a4 alIreOpadecKUM CIIOCOOOM.

YucnoBple HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. KBajgpaTHble HEpaBEHCTBA.
['padmyeckass mHTEpIpeTallis HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKIUU

KBanparnunas ¢ynkuwms, e€ rpadux u cBoiictBa. [lapaboina, KoopauHATHI
BEPILMHBI TapaboJibl, OCb CAMMETPUU HapadOJIbL.

Tpaduku bysxumii: y =kx, y =hkx + b, y =k, y=x3, y=Vx, y = x| n
MX CBOMCTBA.

YucJioBbIE MOCIEI0BATEILHOCTH U IPOrPECCUH

[ToHsiTHE YMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
PEKyppPEHTHOM (popMyIIoit U HopMyIIoH #-TO UlieHa.

Apudmerrueckas 1 reomeTpudeckas mnporpeccuud. Gopmyiibl #-ro 4YjieHa
apru(pMeTHIeCKO U TeOMETPUUYECKOM MPOTrPECCHii, CyMMBI IIEPBBIX 71 UJICHOB.

N300paxeHne wieHOB apu(METHYECKON W T€OMETPUUYECKON Mporpeccuit
TOYKaMHU Ha KOOPJAWHATHOM IIOCKOCTHU. JIMHENHBIN U 3KCIIOHEHIHAIBHBINA POCT.
CnoxHbIE IPOLEHTHI.



INVIAHUPYEMBIE PE3YJBTATbBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHUS MPOTpamMMbl y4eOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpEca K MNPOLUIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K MCIIOJIB30BAHUIO ITUX
JOCTHKEHHM B IPYTUX HayKaX M MPUKIAIHBIX cepax;

2) rpaskaaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEHM Tpa)XIaHWHA U peaTn3aliu
ero mpaB, MPEACTABICHUEM O MAaTEMaTHYECKHMX OCHOBaX (DYHKUHOHHUPOBAHUS
pa3IUYHBIX  CTPYKTYp, SIBICHHI, NpoLenyp TIpaxIAaHCKOro oOuiecTsa
(Hampumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIECHHUIO ASTHYCCKUX
npoOJsieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKH,
OCO3HAaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIOB B JIEATEIBHOCTH
YYE€HOrO;

3) Tpyi0BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE yYacTHE€ B PEHICHUM IPAKTHYECKUX 3a]a4
MaTEMaTUYECKOM HANPAaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATUYECKOTO
o0pa3oBaHMs HA MPOTYKEHUU BCEH JKU3HU Ui YCHEIIHON MpodeccuoHaNnbHON
JESITEIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HWHIUBUAYaJbHOW TPAeKTOPUU OOpa30BaHUS U IKUZHEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYecKoe BOCIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a/1a4, PELIECHUN, PACCYXKIACHUN, YMEHUIO BUACTh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAaLlUE B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPOIBI
U 00I1ecTBa, MOHUMAHUEM MaTeMAaTUYECKON HAayKH Kak c(epbl 4eIoBeuecKOon
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl PA3BUTHS LIUBUIIN3ALIAH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MAaTeMAaTHYEeCKOM KyJbTypoHl Kak
CPEICTBOM  IO3HAHHWA MHpPA, OBJAJACHUEM MPOCTEHIIMMH  HaBbIKAMH
UCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHUpoOBaHHe KYJIbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0J1arOMOTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKUE 3HAHUS B HMHTEpPECAX CBOETO
3I0pOBbsl, BEIEHUA 310pOBOro o0pa3a >KU3HH (340POBOE  IUTAHUE,
cOAaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO )K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpUEHTAallMEe Ha NPUMEHEHUE MAaTEMATHUYECKUX 3HAHUW JUIsl PELICHUS
3a/1a4y B 00JIaCTU COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS [TOCTYIIKOB



Y OIEHKHU WX BO3MOKHBIX IMOCJEICTBHUI ISl OKPYKAIOIICH Cpeiibl, OCOZHAHUEM
I00ABHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIEM U ITyTeH UX PEIICHNUS,

8) ajanranus K M3MEHAWINMMCH YCJOBHAM COLHMAJBHON U
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIIOBUSIX HEOMPECIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO NESITEIIbHOCTh, B TOM
YUCJIe YMEHHWE YYHUTHCS Yy JAPYrUX JIOJEH, NpUoOpeTatb B COBMECTHOU
NeSTeTLHOCTH HOBBIE 3HAHUS, HABBIKM Ml KOMIICTEHITUHU U3 OTIBITA JPYTHUX;

HEOOXOAMMOCTEIO B (OPMUpPOBAaHWUM HOBBIX 3HAHWUH, B TOM YHUCIIC
dbopMyTUpOBaTh HACH, MOHSTHS, TUIOTE3bI 00 OOBEKTAaX U SIBICHHSIX, B TOM
YUCJIE paHEee HEM3BECTHHIX, OCO3HABATh NCHUIUTHI COOCTBCHHBIX 3HAHWMN U
KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYH) CHUTYaIldi0, BOCIPUHHUMATH
CTPECCOBYIO CUTYaIlMI0 KAaK BBI30B, TPEOYIOMIMA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUs W JEHCTBUA, (HOPMYIUPOBATh M OIICHUBATH PUCKU U
MOCJICZICTBUS, (DOPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1efiCTBUS

Bba3oBble Jjornueckue AeicTBHUA:

e BBIBJIATH u XapaKTEepU30BaTh CYyLIECTBEHHBIE MIPU3HAKU
MaTEeMaTUYECKUX OOBEKTOB, MTOHSATUH, OTHOIICHUH MEXy TMOHATHUSIMH,
dbopmyIMpoBaTh ONPENECIICHHUS MOHSITUH, YCTAHABJIUBATh

CYILLECTBEHHBIN MPHU3HAK KJIacCU(PUKALIUK, OCHOBAHUS i1 0000IIeHUs
Y CPAaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMAThH, (POPMYIHpPOBaATH M MPEOOPa3OBHIBATH CYXKICHUS:
yTBEPAUTENIbHbIE U OTpUIATENIbHbIC, eIUHUYHbIC, YaCTHbIE U OOIIHeE,
YCIIOBHBIE;

e BBIABIKITH MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H W
npoTUBOpeursl B (pakTax, MaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX,
npearatb  KpUTEPUM UL BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYNH;

e JI€JIATh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, NEIyKTHUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUCHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e pa30upaTh J0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN (IpsSAMbIE U

OT  IPOTHUBHOrO),  MPOBOAUTH  CAMOCTOSITEIBHO  HECIIOXKHBIE
J0KAa3aTeIbCTBA MaTeMaTHYECKUX ¢dakToB, BBICTPAnBATh
apryMEeHTaIUIO, IIPUBOJIUTH IIPUMEPBHI " KOHTPIIPUMEPHI,

000CHOBBIBaTH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CIOCOO perieHus y4eOHOU 3a1auu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HAWOOJIee MOIXOIANNN € YYETOM
CaMOCTOATEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTejLCKHeE JelCTBUA:

e MUCIIOJNIb30BATh  BOINPOCHI KAaK  HCCIEHOBATEILCKUM  WMHCTPYMEHT
no3HaHus, (GOPMYIUPOBATH BOMPOCH], (DHUKCHUPYIOIIME MPOTUBOPEUHE,
npo0JeMy, CaMOCTOSITEIbHO YCTAaHABIWMBATh WCKOMOE W JIaHHOE,
dbopMHUpOBaTH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINI0, MHEHUE;

e TNPOBOAUTH MO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCICAOBAaHWUE IO  YCTAHOBJICHUIO



0COOEHHOCTEHl MaTeMaTH4YEeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]ly cCOOO0M;

CaMOCTOSITENIbHO  (popMynHupoBaTh  00O0OIIEHUST ¥  BBIBOABI  TIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOIIOJCHUS, MCCIICOBAHUS, OICHUBATH
JIOCTOBEPHOCTh TIOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHHIA,
MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLECCA, a TAKXKE BBIIBUTATh
MPEAINOJIONKEHHS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Padora ¢ unopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh M H30BITOYHOCTh MH(OPMAILIUU, JaHHBIX,
HEOOXOTUMBIX JIJISl pEeLICHUS 3a/1a4u;

BbIOMpaTh, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

BbIOUpaTh (hopMy mpeAcTaBieHUusT MHPOPMAIMK U WIUTIOCTPUPOBATH
pemaeMble 3aJayd CXeMaMH, AMarpaMMaMH, UHOW Tpadukodl U ux
KOMOMHAIIUSIMU;

OLICHMBATh HAJAEKHOCTh MH(GOPMALIUU MO KPUTEPHUSAM, MPEITI0KECHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe JeHCTBHA:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIOBHSMHA U TENSIMH OOIIEHHSI, SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHsSI B YCTHBIX M IHMCBMEHHBIX TEKCTaX, J/aBaTh
MOSICHEHHSI TI0 XOJly PEUICHHs 3a/Ja4l, KOMMEHTHPOBATH TOTY4YCHHBIN
pe3yJibTaT;

B Xo0Jie OOCYXKIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMon
TEMBI, MPOOJIEMBI, pEIIaeMOl 3a/1auM, BHICKA3bIBaTh UJIEH, HAIICICHHBIC
Ha TOHMCK PEIICHUS, COIMOCTABIATH CBOU CYXKACHHS C CYXKICHUSIMU
JIPYrUX y4YaCTHUKOB JUaliora, OOHapy>KMBaTh pa3jIMyue U CXOJICTBO
NO3UINI, B KOPPEKTHOU (opMe (OpMyIHpOBATh PA3HOIIACHS, CBOU
BO3PaKEHUS;

OpEJICTaBIsATh  Pe3yJbTaThl  PEIICHUS  3aJayd, OSKCIEPUMEHTA,
UCCIIEIOBAHMsI, IPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIGHHS C Y4€TOM 3a7ad [pe3eHTalMu Hu O0cOoOEeHHOCTEH
ayJUTOPUH;

NOHMMATh W  WCHOJB30BaTh  MNPEUMYIIECTBA  KOMAHIHOW U
WHIMBUIYAITbHON pPa0OThl MPHU PEHICHUH YYEOHBIX MAaTEeMaTHYECKUX
3ajau;

NpUHUMATh  [eJIb  COBMECTHOW  JIEATENbHOCTH,  IUIAHUPOBATH
OpraHM3aIlMi0 COBMECTHOM paboOThl, pachpeneniarb BHABI padoT,
JIOTOBapUBATHCS, 00CYXKJaTh MPOLECC U PE3yJIbTaT padoThI, 0600IaTh
MHEHHS HECKOJIBKUX JTFOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OcyxIaeHus, oOMeH
MHCHHMAMH, MO3TOBBIC IUTYPMBI M JIPYTH€), BBINOJHATH CBOKO YacTh
paboOThl W KOOPAMHUPOBATH CBOM JIEHCTBHS C JAPYTUMH YICHAMH
KOMaH/Ibl, OIICHUBaTh KaueCTBO CBOEr0 BKJAaJa B OOILIUI MPOIYKT IO
KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aHUMOICHCTBHSL.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aIrOPUTM pEUIeHUs 3afaud (WiH
€ro 4acThb), BBIOMpaTh CHOCOO peIEHUs ¢ YYETOM HMEIOIIHUXCS
pECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHHUM ¢ yu€TOM HOBOM MH(OpPMALIHH.



CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIA IIpolecca u
pe3yJibTaTa perieHnsi MaTeMaTUYeCKON 3a/1auH;

e TPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH PEUICHUH
3aaud, BHOCHUTb KOPPEKTHUBBI B JESATEIHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE pE3yJibTaTa JACATEILHOCTH MOCTaBICHHON
HeMd W YCIOBUSAM, OOBSCHATH HPUYUHBI  JOCTH)KCHUS WU
HEJOCTI)KCHUS  IIeJIM, HaxOguTh  OMMOKY, /JaBaTb  OLICHKY
npUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 kjacce OOyYarONIUICS TMOJYYUT CIEAYIOIIHEC
MIPEIMETHBIC PE3YJIbTATHI:

Yucia v BBIYMCICHUSA

BrimonasaTh, codeTas yCTHbIE U MUCBMEHHBIE TMPUEMBI, apuPMeTHIecKue
JIEHUCTBUS C PAIlMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUS YUCIIOBBIX BBIPAKCHHUH, MPUMEHSATH PazHOOOpa3HbBIE
crocoObl W TPUEMBI  BBIYUCICHUS 3HAYCHUW JIPOOHBIX  BBIPAXKCHUH,
coJiepKamux OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexonuTs OT OHON (POPMBI 3aMKCH YHCEIT K APYToil (MIpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHUBATH M YIIOPSIIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTrasTh YKcCIIa.

BrIMOMHAT, TPHUKUAKY W OLEHKY pe3yjbTaTa BBIUYUCICHUN, OIICHKY
3HAQYEHUN YHCJIOBBIX BBIPAKEHUU. BBINONHATE AEUCTBUSA CO CTENEHSAMU C
HATypaJTbHBIMH TTOKA3aTEIISIMHU.

[IpumeHsATs TNpU3HAKKA JETUMOCTH, Pa3JIOKEHUE HAa  MHOXKHUTEIH
HATypaJbHBIX YHCEIL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIC 3a7a9M, CBSI3AHHBIC C OTHOIICHUEM
BEIIUYMH, MPOMOPIIMOHATIBHOCTRIO BEITUYHMH, MPOIICHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pEHICHWS 3a7ad ¢ y4E€TOM OTrPAaHUYEHUH, CBS3aHHBIX CO
CBONCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcnonp3oBaTh  anreOpamdecKyrd  TEPMHUHOJOTHUIO W CHUMBOJIHKY,
MIPUMEHSTH €€ B TIPOIIECCEe OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHUs1 OyKBEHHBIX BBIPAKCHUW MPU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BremonasaTe  mpeoOpazoBaHMsi  1E€JIOTO  BBIPAKEHHUS B MHOTOYJICH
MIPUBEIACHUEM TIOIOOHBIX CJIATa€MBbIX, PACKPBITHEM CKOOOK.

BrimonHsaTh YMHOXKEHHE OJHOWIEHA HAa MHOTOYJICH W MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHE MHOTOYJICHOB HAa MHOMKUTEIH C TIOMOIIBIO
BBHIHECEHHUSI 3a CKOOKM OOIIEr0 MHOXHUTENS, TPYNIUPOBKH CIIAracMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOXKCHHSI.

[TpumensaTe mpeoOpa3oBaHUs MHOTOWICHOB IS DPEIICHUS Pa3TUIHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTETICHEH C HATypaJbHBIMHU IMOKA3aTEISIMHU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOW MEPEMEHHOM, IPUMEHSIS ITPAaBUIIA
Iepexosa OT MCXOJHOIO YPaBHEHMS K pPaBHOCHIBHOMY emy. IIpoBepsrs,
SIBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHHS.

[TpumensaTs rpaduyeckiue METOIbl MPHU PEIICHUH JTUHEHHBIX YpaBHEHUHN U
UX CUCTEM.

[TonGupare mpumepsl Map 4YUCEN, SBJSIONIMXCS PEHICHUEM JMHEHHOTro
YPABHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C
IBYMsI TIEPEMEHHBIMH, TOJb3YSICh IpaUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pewmate cuctemsl ByX JIMHEHHBIX YPABHEHUH C JIBYMs NEPEMEHHBIMH, B
TOM YHCJIE TpadUUIECKu.

CocTaBnsTh M pelIaTh JMHEMHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHMM II0 YCJIOBHIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJy4EHHBIN pe3yIbTarT.

DOyHKIUA

N300paxkaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE
3aJaHHBIM KOOPAMHATAM, JIy4d, OTPE3KH, MHTEPBAJIBI, 3alMCHIBATH YMCIIOBBIC
IIPOMEKYTKH Ha aNreOpandyeckoMm si3bIKe.

OTmeyaTh B KOOPAMHATHOMW IJIOCKOCTH TOYKH MO  3aJaHHBIM
KOOpAMHATaM, CTPOUTHh Trpaduku JuHEHHBIX OGyHKIUA. CTpouTh rpadux
byHKIMHN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKUMNA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMM: CKOPOCTb, BpEMs, PACCTOSIHME, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTENLHOCTD, BpEMSI, 00bEM PabOTHI.

HaxoauTh 3HaueHre (GyHKIIUU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocoO MmpeacTaBiICHHs U aHalln3a UH(POpMAaIIHH,
U3BJIEKaTh W MHTEPHPETUPOBATh HWHGOPMALMI0O U3 TPadUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xonmy obOyuenuss B 8 kiacce 0o0ydarommiics MOTYYUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BIYMCICHUSA

Hcnonp30BaTh HAYAJIBHBIE IPEACTABICHUS O MHOKECTBE IEMCTBUTEIIBHBIX
gycen IS CPaBHEHMSA, OKPYIVIEHHS UM BBIYUCICHUH, H300pakaTh
JEHCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSMOMU.

[TpuMeHATh MOHATHE APUPMETHUECKOTO KBaAPaTHOTO KOPHSA, HaXOAWUTH
KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOAMMOCTH KaJNbKYJISTOP, BBHIOIHATH
npeoOpa3oBaHusl BBIPAKEHHUM, COJEPKAIIMX KBaJIpaTHbIE KOPHH, HCHOJIb3YS
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJMBIINX U MaJIbIX YHCEI C TOMOIIBIO JECSITHYHBIX
npo0eit u creneneit uncna 10.

AJireOpanyeckue BbIpaKeHU S

[IpuMeHATP MOHATHME CTENEHUW C LEJNbIM I[I0Ka3aTeJIEM, BBITOIHSITh
npeoOpa3oBaHus BIPAXKEHHI, COIEPIKAIIUX CTENEHH C LEIbIM MOKA3aTEIEM.

BhINOAHATE TOKAECTBEHHBIE IPEOOPA30BAHUS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu ApoOsSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensaTs npeoOpa3zoBaHUs BBIPAKEHUH AJIs PEIICHUS Pa3IUYHbIX 3a7a4
13 MAaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEAIbHON NTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA



Pemars nuHeliHbIE, KBaAPATHBIE YPABHEHUS U PALlMOHAJIBHBIC YPABHEHUS,
CBOJAIIMECS K HAM, CHCTEMBI IByX YPAaBHEHUH C IBYMS IIEPEMEHHBIMM.

[IpoBOANTE MpPOCTEUIINE UCCIAENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHUCJIE€ C IPUMEHEHUEM TpauyecKuX MpeACTaBICHUI (yCTaHaBINBATh,
MMEET JIM yPAaBHEHHWE WM CHCTEMAa YPAaBHEHUW DPELICHUS, €CIU UMEET, TO
CKOJIbKO, U IpOYEe).

[lepexonuTe OT coBecHOM (HOPMYIMPOBKHU 33Jaud K €€ anreOpandeckon
MOJEIM C IIOMOLIBIO COCTABJICHHS YPAaBHEHUS WJIM CUCTEMbl YPaBHEHUH,
WHTEPIIPETUPOBATh B COOTBETCTBMM € KOHTEKCTOM 33Ja4d I1OJy4YEHHBIN
pe3yJbTar.

[IppMeHATE CBOMCTBA YHMCJIOBBIX HEPABEHCTB U1 CPaBHEHMS, OLICHKH,
pemaTh JIMHEMHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M UX CHCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPAIMI0 MHOXKECTBA PEUICHHM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUU

[Tonnmatp 1 UCTIONB30BATh (PYHKIIMOHATIbHBIC TOHITUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAYECHMsI), ONPEACNIATh 3HAUeHNE (DYHKIUU 1O 3HAYCHUIO
apryMEeHTa, OIpeesTh CBOMCTBA (DYHKIMU MO €€ rpadukKy.

CtpouTs TpaduKu AIEeMEHTAPHBIX (PYHKIIMA BU/A:
y=k/x,y =x2, y = x3,y = [x|, y = VX, OIHCHIBAaTH CBOICTBA YHCIOBON

byHkmn 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOyYarONIUICS TMOJTYYUT CIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia v BIYMCICHUSA

CpaBHUBATh U yIIOPSIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoimonusaTe apudmernueckue IEHCTBUS € palMOHAIBHBIMH YHCIAMHU,
coueras YCTHbIE M IHCbMEHHBIE NPHUEMBI, BBINOJHATH BBIYHCICHUS C
UPPALMOHAIBHBIMU YHCIAMU.

Haxonute 3HaueHHs CTENEHENM C LEIbIMA TNOKA3aTEeJsIMA M KOPHEH,
BBIYMCIIATH 3HAUEHUS YHCITOBBIX BBIPAKEHHIA.

OKpyTisiTh JAEUCTBUTENIbHBIE YHCIIA, BBINOIHATh MNPUKUAKY pe3yjbTaTa
BBIYMCIICHUN, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pewmate nuHElHbIE ¥ KBaJpaTHbIC YPABHEHUS, YPaBHEHMS, CBOASIINEC K
HUM, POCTEUIINE TPOOHO-PALIMOHAIBHBIE YPAaBHEHHS.

Pewmate cuctembl ABYyX JIMHEMHBIX YPaBHEHUN C JBYMs NEPEMEHHBIMH U
CUCTEMBbI JBYX YypaBHEHHMI, B KOTOpPbIX OJHO YpaBHEHHE HE SABISIETCS
JIMHEVUHBIM.

Pemate TekcTOBBIE 3amaunM aireOpandecKuM CIOCOOOM C TOMOIIBIO
COCTABJICHMSI YPaBHEHHsS WJIM CHUCTEMBI [JIBYX YpaBHEHUH C JABYMS
EPEMEHHBIMH.

[IpoBOAUTE MpPOCTEUIINE UCCIAENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHUCJIE€ C IPUMEHEHUEM TpaduyecKuX MpeACTaBICHUI (yCTaHaBINBATh,
MMEET JI1 yPAaBHEHHWE WM CHCTEMAa YPAaBHEHUW DPELICHUs, €CIU HUMEET, TO
CKOJIbKO, U IpOYEee).

Pematpr nuHelHbIe HEpaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, M300pa)xaThb
penieHue HEPaBEHCTB HA YMCIIOBOW NIPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO
CHMBOJIOB.



Pemare cucTtembl JIMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM TMPSIMOM, 3allMCHIBATh PEIUICHUE C MOMOLIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PENIEHUU PA3JIMYHBIX 3a7a4.

DyHKIUA

Pacnio3naBate (pyHKIIMM W3ydeHHBIX BUAOB. [loKa3bpiBaTh CXeMaTHYECKH
pacroiokeHne Ha KOOPANHATHON MJIOCKOCTH TpadukoB PpyHKUIMN BUaa: y = kx,
y=kx+b y=ki y=ax2 +bx+c y=x3 y=1x y=|x|, B 3aBECHMOCTH OT

3HaYeHUH K03((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U n300paxaTbh CXeMaTUUYECKH TpapuKU KBAAPATUUHBIX (PYHKIIMA,
OIMKCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH 1O UX IpaduKam.

PacrioznaBaTe KBagpaTuyHyr0 (QYHKIHIO 10 QopMylie, NPUBOAUTH
IpUMEPHI KBaIPATUUHBIX (QYHKUWN U3 PEaTbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

PacnioznaBath apuMETHUECKYyI0O W T€OMETPUUYECKYIO MPOrPEecCUd MpH
Pa3HbBIX CIIOCO0aXxX 3aJaHus.

BbIMOMHATE BBIUKUCICHHUS C HCIOJb30BaHHEM (GOpPMYyNI N-rO 4YJIeHA
apru(MeTHIecKo U TeOMETPUUYECKOMN MPOTrPECCHii, CyMMBI IIEPBHIX N YJICHOB.

N300paxaTh YJIeHBI MOCIEAOBATEILHOCTH TOYKAMH HAa KOOPAWHATHOM
IUIOCKOCTH.

Pematp 3aaum, CBA3aHHBIE C YHCIOBBIMU MOCIIEI0BATEIBHOCTIMHU, B TOM
qHuclie 3aJadyd U3 pEeaJbHON KHU3HU (C UCHOJIb30BAaHUEM KaJbKYJIATOPA,
UG POBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
(uudposbie)
KoauyecTBo yacoB oOpa3oBaTejibHbIE
Ne i/ HaumeHnoBanue pa3nesioB pecypenl OcHOBHbIE BH/IbI
n U TeM NMPOrpamMmMbl JesATeJIbHOCTH
Kontpoas | IlpakTuu 00yJar0muUXCA
Bceero HbIE ecKue
padoThI padoThI
Yucna 1 BBIYUCICHHUS. 25 1 bu6bnunorexa LIOK CucremaTnsupoBath u
PanumoHanpHBIC UKCa https://m.edsoo.ru/7f4 oborarrare 3HaHUS 00
15b90 0OBIKHOBEHHBIX U

JIeCSITUUHBIX POOSIX.
CpaBHUBATh U yIOPSZ0UMBATH
ZIpobu, 1peobpa3oBbIBast MPH
HeoOX0/IMMOCTH JIeCATUYHbBIE
Zpo6M B 0OBIKHOBEHHBIE,
OOBbIKHOBEHHbIE B
JleCITUYHbIe, B YaCTHOCTH B
OeCKOHEUHYO /IeCATUYHYIO
Zpo6b. IIprMeHsTh
pazHoobpa3sHbie CriocoObl U
TIPUEMBI BBIUMCIIEHUST
3HaueHUH APOOHBIX
BBIPa’KEHHH, COZlepyKall{ixX
OOBIKHOBEHHBIE U [IeCATHYHbIE
Jipobu: 3aMeHsITh ITpU




HeoOXOUMOCTH IeCATUYHYIO
ZIpOObL OOBIKHOBEHHOH U
00OBIKHOBEHHYIO ZIECATHUHOH,
TIPUBO/IUTH BhIPa’KeHUE K
¢dopme, Hanbosee y06HOM
7S BBIYMICJIEHH,
nipeoOpa30BBIBaTh IPOOHbIE
BBIPA)KEHUS HA YMHOXKEHHE U
JleJieHNe AeCATUUHBIX Apo0eit
K JEUCTBUSIM C [1e/TbIMH
urciamu. [IpuBoANTS
YKC/IOBbIE U OYKBEHHbBIE
TIPUMEpHI CTETNeHU C
HaTypasbHbIM TIOKa3aTesieM,
00BSICHSIST 3HAUEHUS
OCHOBaHWUsI CTEeTeHu U
ToKas3aresist CTENeHH,
HaXOJUTh 3HAUEHUSI CTereHel
BU/Ia a B CTereHu N (a —
nr000e palMoHaIBEHOe YHCIo,
N — HaTypabHOE YUCIIO).
[ToHrMaTtk CMBICT 3a1ICH
OOJBIIMX YKCEJT C TIOMOIIIBIO
JeCITUYHBIX Ipobeli 1
crerneHey uurcina 10,
TIPUMEHSITh UX B PealbHbIX
cutyanuysx. [IpuMeHsITh
TIPU3HAKU [IeTUMOCTH,
Pa3/IoKeHUss Ha MHOXKHUTETN
HaTypasibHBIX uKcesn. Peiath




3a/lauy Ha YaCTH, TPOLIEHTBI,
NIPOTOPLIMH, HAa HaXOKZeHHe
Zpo6w (TporieHTa) oT
BEJIMUMHBI U Be/IMUMHBI TT0 eé
Zpob6w (TporieHTy), 1pobu
(tporieHTa), KOTOPbIT
COCTaBJISIeT OJjHA BeJIMUMHA OT
npyroit. IIpuBoauTs,
pa3bupars, OLjeHHBaThb
pa3MYHbIe PelleHus, 3aTTCH
peleHHi TeKCTOBbIX 3a/au.
PacriosHaBath ¥ 0OLICHATD,
OIMpasiCh Ha OMpe/ie/ieHns],
NPsIMO TPOTOPLIMOHA/IBHbIE U
00paTHO MPOTIOPLMOHA/IbHBIE
3aBUCUMOCTHU MEX[Y
BeJIMUMHAMHU; TIPUBO/IUTD
NPUMepBbI 3TUX 3aBUCUMOCTeH
13 peasbHOr0 MUPa, U3
JPYyrux yueOHBIX PeMeTOB.
Peiniath NpakTHKO-
OpUEHTHPOBaHHBIE 3a/]au Ha
JpoOH, TIPOLIEHTBI, IPSMYI0 U
obpaTHyt0
NPOIOPLIMOHAIBHOCTH,
TIPOTIOPLIUU

Anrebpanueckue
BBIPAKEHUS

27

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f4

15690

OsrnazieTs anrebpanueckoit
TePMHUHOJIOTHel 1
CUMBOJIUKOMU, IPUMEHSITH €€ B
TIpoLiecce 0CBOeHusi yueOHOTo




Matepuana. Haxoauts
3HaueHus1 OYKBeHHBIX
BBIPA)KEHUI TIPU 3aJAHHBIX
3HayeHUsIX OYKB; BBINOJHSTh
BBIUKC/IEHUS TI0 (hOPMYJIaM.
BrInosHATh IpeoOpa3oBaHyst
1|eJIOTO BBIPa)KEHHS B
MHOTOU/IeH TIPHBe/IeHueM
NO/00HBIX ClaraeMsblXx,
PaCKpbITHEM CKODOOK.
BBINO/HATE YMHOXKeHHe
OZJHOUJIEHAa Ha MHOTOUJIEH U
MHOTOu/IeHa Ha MHOT'OYJIeH,
TIPUMEHSITH (POPMYJIbI
KBa/ipaTa CyMMbI U KBajipaTa
pasHocTH. OCyILeCTBIISITh
pa3noykeHre MHOTOU/IeHOB Ha
MHOXKUTENH My TEéM
BBbIHECEHHMsI 3a CKOOKY 00111ero
MHO>KUTeJIsI, TIPUMeHeHHs
(bopMmysibl pa3HOCTH
KBa/|paToB, GopmMyi
COKPALL[EHHOI'0 YMHO)KEHHSI.
[TpumMeHsTH 1Tpeobpa3oBaHye
MHOT'OUJIEHOB JIJIsI pelleH st
pa3NUuHbIX 3a7lau U3
MaTeMaTHKH, CME>KHBIX
TIpeJIMETOB, U3 PeabHOM
TIPaKTUKW. 3HAKOMUTBCS C
MCTOpHel pa3BUTHS




MaTeMaTHUuKH

VYpaBHEHUS 1 HEPABEHCTBA

20

bu6moreka [IOK
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Pemnath /MHelHOe ypaBHeHue
C OZIHO¥ TIepeMeHHOMH,
NpUMeHsIsl TIpaBUJIa repexoza
OT UCXOJJHOTO YPaBHEHHsI K
PaBHOCHJIBHOMY emy Goree
npocToro Buza. I[IpoBepsTs,
SIBJISIETCS] JIU KOHKPeTHOoe
YKCJI0 KOPHEM YpaBHEHUSI.
[MTox6upatk IpUMepsI rap
yuceJ1, SB/ISOIUXCS
pelieHreM JIMHeHHOro
ypaBHeHUs C ABYMsI
nepeMeHHbIMU. CTPOUTH B
KOOPZMHATHOM T/IOCKOCTH
rpaduK JTMHeHHOT O
ypaBHEHUs C ABYMsI
repeMeHHbIMH; T10J1b3Y5ICh
rpauKoM, NpUBOAUTh
TpUMephbI pelleHus
ypaBHeHus1. Haxoautb
pelLlieHre CHCTEeMBI JBYX
JIMHEHHBIX YpaBHEHUM C
JIBYMs [lepeMeHHbIMHU.
CoCTaB/AATh U pelaTh
ypaBHEeHHe WY CUCTeMY
ypaBHeHHH 110 yCJIOBHIO
3a/lauy, MHTepIIPeTUPOBATh B
COOTBETCTBUHU C KOHTEKCTOM
3a/lauM MOJyYeHHbIN




pe3y/bTaT

Koopaunate! u rpadukm.
DOyHKIUU

24
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M306pakaTs Ha
KOOPZMHATHOW TIPSIMOi
TOYKH, COOTBETCTBYIOIIVE
3aJlaHHLIM KOOp/IMHATaM,
JIYUd, OTPe3KU, MHTEPBabI;
3aMMChIBATh UX Ha
anreOpanyecKoM si3bIKe.
OTMeyaThb B KOOPAWHATHOU
M/IOCKOCTU TOYKH T10
3aZlaHHBIM KOOpAWHATaM;
CTPOUTH rpadMKU HECJIOKHBIX
3aBUCHMOCTeH, 3a/IaHHBIX
(hopmymnamu, B TOM umcie C
TOMOLL[BI0 LIU(POBBIX
naboparopwuil. [IpuMeHsTS,
M3yJaTh TIPEeUMYIIeCTBa,
VHTEPIPEeTHPOBATh
rpachuuecKuii criocob
TIpe/ICTaB/IeHNs ¥ aHa/n3a
pa3HO00pa3HOM KU3HEHHOH
vHdpopmaruu. OcBavBaTh
ToHsITHE QYHKLIUH,
OBJ/Ia/leBaTh (PYHKIIMOHATLHOM
TEepPMHUHOJIOTHE.
Pacrio3HaBath TMHEHHYO
¢byskuuto y = kx + b,
OTMCHIBaTh € CBOMCTBA B
3aBUCHMOCTH OT 3HAUeHUM
K03 durmentos k u b.




Ctpouthb rpaduKu TUHEHOU
dyHKIMY, QYHKIUA Y = | X |.
Vcnonb3oBath 1jU(poBbIe
pecypchl [i71si IOCTPOeHHs
rpadukoB GYHKLMN U
M3y4eHus1 UX CBOUCTB.
[IpuBOgUTH IPUMeEPHI
JIMHEMHBIX 3aBUCUMOCTEHN B
peaTbHBIX Mpolieccax 1
SIBJIEHUSIX

Bei0upaTh, IpUMeHATh
OLIEHWBATH CITOCOOBI
CpaBHEHUS YnCeJ,
BBIUMCJIEHUH,
ripeoOpa30BaHMi1 BEIPAKEHUH,
pellieHys] YPaBHEHUM.
Ocy111ecTB/IATH CAMOKOHTPOJTb
BBITIO/THSIEMBIX JeMCTBUN U

Bbu6mmorexa [JOK CaMOITPOBEPKY pe3y/bTara
[ToBTOpEeHME 1 0000IIIEHNE 6 1 https://m.edsoo.ru/7f4 BBIUMC/ICHUH,
15b90 ripeoOpa3oBaHUH,

roctpoenuii. Petats 3asjaun
U3 peaslbHOM )KU3HH,
NPUMEHSTh MaTeMaTHuecKue
3HAHUS JJIs1 pelleHus 3a/iad U3
JPYrux npefiMeToB. Peiatb
TEKCTOBBIE 33/]auM,
CpaBHHBaTh, BbIOMpaTh
criocoObl peleHust 3ajaunt

OBIIEE KOJIMYECTBO YACOB 102 5 0




[10 [TIPOTPAMME




8 KUIACC

OcHoBHbIE BUbI
KoJinuecrso yacos DJIeKTPOHHBIE AeATeIbHOCTH
No i/ HanmenoBaHue pa3ienoB (undpossbie) 00yJaKOIMXCA

gt U TeM NMPOrpamMmbl KoHTpo Mpaktn o0pa3oBaTe/ibHBI
Bcero JIbHBIE yecKue ¢ pecypcel
padoThbI padoThbI
1 Yucia ¥ BEIYUCIIEHUS. 15 but6moreka [IOK ®opMyIMpoBaTh
KBangparubie KopHU https://m.edsoo.ru/7f | OTNpejeneHre KBaZipaTHOro
417af8 KODHSI M3 UHC/Ia,
apru(MeTHIeCKOTO

KBaJpaTHOIO KODHSI.
IIpuMeHATH oneparLyto
Y3BJleueHHs1 KBaZlpaTHOrO
KOPHS U3 UMUC/Ia, UCII0/Ib3YsI
TIPU HeOOXOAUMOCTH
KajbKyaaTop. OLeHnBaTh
KBaJpaTHble KOPHU LIe/IbIMU
4lC1aMU U JeCITUUHBIMU
npobsivu. CpaBHUMBATh U
yIOPsi0YNBaTh
paLoHa/IbHbIE U
VppaLMoHa/IbHbIe UUCIa,
3aMyCcaHHble C TOMOLbI0
KBaJJpaTHbIX KOPHEeH.
Uccnenorats ypaBHeHUE X 2 =
a, HAXOUTb TOUYHbIE U
NpUOIDKEHHBIe KODHU TIPH a




> 0. UccnegoBaTh CBOMCTBA
KBa/JJpaTHbIX KOPHeM, IPOBOJs
YKC/IOBbIE SKCIIEPUMEHTBI C
WCII0/Ib30BaHUEM
KaJbKy/saTopa (KOMIIbIOTepa).
JlokasbIBaTh CBOMCTBA
apudMeTHUYeCKHX KBaJpaTHbIX
KOPHel; IPUMEHSIThb UX IS
npeo6pa30BaHust BEIPKEHUH.
BeimonHATh ipeobpa3oBaHust
BBIP&KEHUH, COJleprKalljux
KBaJpaTHble KOPHHU.
BripaxaTh IepeMeHHbIe U3
reoMeTpUYeCKUX U
¢busnueckux ¢Gopmyii.
BbrunciisaTh 3HaUeHust
BbIPayKEHUH, COZleprKalliuxX
KBaJpaTHble KOPHH,
WCII0JIB3Ys TIPU
HeoOX0IMMOCTH KaJIbKYJISITOP.
Wcnone30BaTts B X07€
pellleHus 334
3/1eMeHTapHble
Tipe/iCTaB/IeHus], CBsI3aHHbIE C
TIPUOMDKEHHBIMH
3HaYeHUsIMU BeJIMUVH.
3HaKOMHWTBCS C UCTOpUei
pa3BUTHUS MaTeMaTHUKH

Yuca ¥ BLIYUCICHUS.
CreneHs ¢ IETBIM

but6mmoreka [IOK
https://m.edsoo.ru/7f

®opMyUpoBaTh
orpejejleHle CTeIeH! C




IIoKa3aTcjieM

417af8

LieJIbIM TI0Ka3aTesieM.
IlpencraBnaTh 3anuch
OOJIBIINX 1 MaJbIX YKCesl B
CTaHAapTHOM BUJle.
CpaBHMBAaTh UuC/Ia 1
Be/IMYMHBI, 3aIIMCaHHbIE C
WICTI0/Ib30BaHKeM cTereHu 10.
HVcnonb30BaTh 3anmuch yrcesn B
CTaHZAAapTHOM BHJle A/
BbIpa’KeHUsI pa3MepoB
00BEeKTOB, AIUTELHOCTH
TIPOLIECCOB B OKPY>KaIOLL[eM
Mupe. PopMynIMpOBaTH,
3aMUChIBaTh B CUMBOJIMUECKON
(hopme U UTIOCTPUPOBATh
NpYMepaMHM CBOMCTBA CTeleHU
C Lie/TbIM TT0Ka3aTreseM.
IIprmeHATE CBOICTBA CTeNeHU
J1s1 TIpeoOpa3oBaHUst
BbIPayKEHUH, COZleprKalliuxX
CTeMeH! C Lie/IbIM
rokasaresieM. BbIMoiHSITh
JeCTBUS C UAC/IaMH,
3aMMCcaHHbIMU B CTaHJAPTHOM
BUZle (YMHOXXeHUe, Jle/ieHue,
BO3BeJleHHE B CTeleHb)

Anrebpanyeckue
BbIpaxkeHus1. KBaagpaTHbIii
TPEXUIICH

bu6mmorexa [JOK
https://m.edsoo.ru/7f
417af8

PacniosHaBaTh KBaZjpaTHBI
TPEXUJIeH, yCTaHaB/IUBATh
BO3MOXXHOCTb €ro
pas/ioykKeHusl HA MHOXKUTEJIH.




PacknagpiBaTh Ha MHOXKUTENN
KBaJpaTHLIN TPEXUJIEH C
HEeOTpUIaTeTbHbIM
JIMCKDUMUHAHTOM

Anrebpandeckue
BBIPKCHUSI.
Anrebpandeckas 1poOb

15

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f
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3anuMchiBaTh anrebpanueckre
BbIpakeHus. Haxonurs
06J1acTh OrpeziesieHus
paLMOHA/IBHOTO BBIPAXKEHHSI.
BBINOMHATL UKC/IOBBIE

MO CTAaHOBKU U BBIUHCJISATh
3HaueHue Jpobu, B TOM UmC/e
C TIOMOILIBIO KaJIbKYJIATOPA.
DopMy/IMpOBaTh OCHOBHOE
CBOMCTBO a/ire0OpanuecKoim
ZpoOU ¥ TIPUMEHSITD ero JiIst
rpeoOpa3oBaHMs JPOOEH.
BbInonHATh AelcTBUs €
anrebpanvyecKrMu JpoOsiMu.
ITpumeHsTH Mpeobpa3oBaHus
BbIPayKEHUI /1JIs1 peLleHust
3azad. BeipakaTb
riepeMeHHbIe U3 popMyJ1
(busnueckux,
reoMeTpUYecKuX,
OTHMCHIBAIOIMX OBITOBBIE
CUTYaLUN)

YpaBHEeHUs 1 HEPABEHCTBA.

KBanpaTHsle ypaBHEeHUs

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f
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Pacrio3naBaTh KBa/ipaTHbIe
ypaBHeHUs1. 3aNMCHIBaTh
dhopmyny KopHeit
KBa/IpaTHOTO YpPaBHEHUS;




pelaTh KBajipaTHbIe
ypaBHEHHs] — TI0JIHbIe U
HerosHble. [IpoBoAUTE
NpocTelIlie UCCIe0BaHUsS
KBa/IPaTHBIX YPaBHEHHH.
Peliate ypaBHeHus,
CBOJISAIIIMECS K KBaJPaTHBIM, C
TIOMOIIIBI0 TTPeo6pa3oBaHui U
3aMeHOM repeMeHHOM.
Habsrozath 1 aHa/IM3UpOBaTh
CBSI3b MeX/ly KOPHSIMU U
Ko3(duLeHTaMU
KBa/IpaTHOTO ypaBHEHUSI.
dopmyupoBaTh TEOpEMY
Buerta, a Tak>ke oOpaTHytO -
TeopeMy, IPUMEHSTh 3TU
TeopeMbI /IJIsi pelIeHus 3a/1au.
Peliate TeKCTOBbIE 3a/iaun
anrebpanvecKrM Criocooom:
repexo/iuTh OT CJIOBECHOM
(OpMY/IMPOBKH yCI0BUS
3a71auu K anrebpanueckoit
MOZe/y MMyTéM COCTaBJIeHUsI
ypaBHEHMUST; pelaTh
COCTaB/IeHHOE YpaBHEHHE;
VHTEeppeTHpoBaTh pe3y/ibTar.
3HaKOMHWTBCS C UCTOpUei
pa3BUTHS anreOpel

YpaBHEeHUs 1 HEPABEHCTBA.
Cucrembl ypaBHEHUN

13

but6moreka [IOK
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PacriosHaBarth TUHEHHBIE
YpaBHEHUS C TBYMS




417af8

nepeMeHHbIMU. CTPOUTH
rpauKy TMHENHBIX
ypaBHEeHHUH, B TOM UHMc/ie
WCTI0/B3Ys1 MG POBbIe
pecypcel. Pasnuuats
napasuiesibHble U
riepeceKaroLecs IpsiMble 110
UX ypaBHeHusM. Pematb
CHUCTEMBI [IBYX JINHEHHbIX
ypaBHeHu# C AByMS
repeMeHHbIMU [10/ICTaHOBKOU
U coXeHueM. Permmats
MIpOCTeIlIe CUCTEMBL, B
KOTOPBIX OIHO U3 ypaBHeHU
He sIBJISIeTCS JIMHeHBIM.
IIpuBosuTh rpaduueckyro
MHTepIIpeTaLUio pelleHus
yPaBHEHUs C ABYMsI
riepeMeHHbIMU U CUCTEM
ypaBHeHU# C AByMS
nepemMeHHbIMU. Peliath
TEKCTOBbIE 3a/jau
asredpanveckum criocobom

YpaBHEeHUs 1 HEPABEHCTBA.
Hepapenctpa

12

bu6moreka [IOK
https://m.edsoo.ru/7f
417af8

dopmyupoBaTh CBOMCTBA
YKC/IOBBIX HEPAaBEHCTB,
WTIOCTPUPOBATh UX Ha
KOODJMHATHOM MPSIMOH,
[l0Ka3bIBaTh anrebpanyecku.
[MpumeHsTH CBOMCTBa
HepaBeHCTB B X0Jie pellleHusl




3a7iay. Pemiath nuHeliHble
HepaBeHCTBa C OZHOU
riepeMeHHOM, N300pa’kaTh
pellleH/e HepaBeHCTBA Ha
YKCI0BOM NpsiMoi. Periath
CHUCTEMBI JINHEHHBIX
HepaBeHCTB, U300pa’kaTh
pelleHre CUCTeMbI
HepaBeHCTB Ha YMC/I0BOM
TIpSIMOM

@yHkuyuu. OCHOBHBIE
HOHATHUS

bub6mmorexa [JOK
https://m.edsoo.ru/7f
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Wcnons3oBath
(yHKLMOHa/IbHYIO
TEePMUHOJIOTHIO ¥ CUMBOJIUKY.
BoruncnsaTs 3HaueHust
(hyHKIMI, 3ajaHHBIX
dbopmynamu (ripu
HEoOX0JUMOCTH
WICTIOJTh30BaTh KaJILKYJISTOD);
COCTaBJISTh TaOMULIBI
3HaueHuH QyHKUMU. CTPOUTH
T10 TOUKaM rpaduky QyHKIUHN.
OrnmceIBaTh CBOWCTBA
(yHKLIMM Ha OCHOBe eé
rpaduueckoro
TIpe/ICTaBJ/IeHUS.
Wcnons3oBath
(YHKL[MOHA/IbHYIO
TEePMHHOJIOTHIO ¥ CUMBOJIUKY.
Wccneposats npumepsl
rpaMKOB, OTPayKAOLIUX




peasibHble TIPOLIECCH] U
siBrieHus. [1puBoaUThL
TIpYMephbI NPOLIeCCOB U
sIBJIEHUH C 3a/laHHbIMU
cBoiicTBamMu. Vcnonb3oBaTh
KOMITbIOTEPHbIE [TPOrpPaMMBI
[JJ1s1 TIOCTPOeHUsI rpauKoB
(YHKIUI 1 U3yUeHust UX
CBOICTB

OyHkiuu. Yuciossie
byHKIIUN

bu6mmorexa [JOK
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Haxoguts ¢ moMolpto
rpaduka GyHKIMY 3HauUeHue
OJHOI U3 paccMaTpUBaeMbIX
Be/IMYMH TI0 3HAUEHUIO
Jpyroi. B HecnoXHbIX
C/lyyasix BeIpakaTb GOpMyIoit
3aBUCUMOCTb MEXY
BenmyrHamMu. OnMchIBaTh
XapakTep U3MeHeHUs1 OJHOMN
Be/IMYMHBI B 3aBUCMOCTH OT
W3MeHeHUsl JPYTOu.
PacriozHaBath BU/bI
M3yuyaeMbIX QYHKLUH.
INokasbIBaTh cCXeMaTH4yeCKU
T10JI0KeH1e Ha KOOpAWHATHOU
TIJIOCKOCTU I'pavKoB
dbyHKUMM BUa: y =X 2,y =X
3,y=Vx,y=|x|
Ncnonb3oBath
(YHKL[MOHa/IbHO-
rpaduyeckue npefCcTaBIeHUs




JJIs1 pellieHust U UCCileJOBaHus
yPaBHEHHI U CUCTeM
ypaBHeHui. [IpumMeHsTH

1(pOBbIE PECYPChI /IS
MOCTPOeHusi rparKoB

dbyHKUMN

10

[ToBTropenue u o6o0IEHNE

but6mmoreka [IOK
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Bribupath, IpUMEHSITS,
OLIEHMBATh CITOCOOBI
CpaBHeHUsI umcer,
BBIYMC/IEHUH,
1peoOpa3oBaHUM BBIPAKEHHUH,
pellleHus] ypaBHEHUH.
Ocy11iecTB/ISITE CAMOKOHTPOJTh
BBITIO/THSIEMBIX JeMCTBUN U
CaMOTIPOBEPKY pe3y/bTaTa
BBLIUHC/IEHUI,
nipeoOpa30BaHu,
noctpoeHuii. PemiaTh 3agaumn
13 peasibHOM >KW3HH,
MPUMEHSATh MaTeMaTHUeCKHe
3HAHWS [J1s1 pellieHus 3a7au 13
Jpyrux npezameTos. Peiats
TEKCTOBBIE 3a/1aUy,
CpaBHMBATh, BLIOKMPATh
Cr1i0co0b! pelieHust 3aaunt

OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME
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9 KUIIACC

DJIeKTPOHHbIE
(uudposbie) OCHOBHbIE BUAbI
KoJinuecTBo yacos oOpa3oBaTe/IbHbIE AeATeTbHOCTH
pecypchbl 00yJarmuxca
Ne i/ | HaumeHoBaHue pa3/ieioB U
1| TeM NMPOrpaMMBblI KonTp
0JILHBI IIpakTun
Bcero e YecKue
pador padoThI
181
1 Yucna v BBIYKCICHUS. 9 bubmuoreka I{OK https:/ Pa3BuBaTh Npe/iCTaBIeHUs O
JlelicTBUTEIIbHBIC YHCIIA m.edsoo.ru/7f419d08 yhCIax: OT MHOXKeCTBa

HaTypasbHBIX YUCEN JI0
MHOXXeCTBa
JIeCTBUTETBHBIX UHCEJT.
O3HaKOMUTBCS C
BO3MOYXHOCTBIO
TIpe/ICTaBIeHUsS
JIeCTBUTETBHOTO UMC/Ia Kak
0eCKOHEeUHOU JIeCATHUHOM
ZIpobu, IpUMeHSITh
JIeCSITUUHBIE TIPUOVKEHUST
palMOHANMBHBIX U
VppaLMOHAIbHBIX YHCES.
N306paxkathb
JeNCTBUTETbHBIE YHCTA
TOYKaMH KOODJIMHAaTHOM




NpsSIMOM. 3anuchlBaTh,
CpaBHUBATh U
yIOpsi0YNBaTh
[leVCTBUTe/IbHbIE UKC/Ia.
BreInonHATe, coueTas
YCTHbIe U TUCbMeHHBbIe
TIpUEMBI, apuMeTHUeCKHe
JeMCTBUS C paLjOHA/IbHBIMU
yrc1aMy; HaXOAUThb
3HAUeHUsl CTereHe ¢
LieJIbIMU [10Ka3aTe/IsIMU U
KOPHel; BEIUMC/ISITh
3HAYeHUs] YUC/IOBbIX
BbIpaKeHUH. [TonyunTs
Tipe/icTaBeHUe O
3HAYMMOCTH
JleVICTBUTE/IbHBIX UMCes B
TPaKTUYeCcKOoM
JlesiTe/IbHOCTH UesioBeKa.
AmHanu3upoBarts U feaTbh
BBIBOZIbI O TOUHOCTH
TIPUOTDKEeHHS
[eVICTBUTe/IbHOT0 YMC/Ia IIpU
peleHnH 3aa4. OKpyIiaTh
JelCTBUTe/IbHbIE UHCIIa,
BBINOJIHATh NPUKUAKY
pe3y/bTaTa BEIYMC/IEHUH,
OLIeHKY 3HaueHUH YHUCI0BBIX
BbIPa’KeHUN. 3HAKOMUTbCS C
HICTOpYEN pa3sBUTHUS




MaTeéMaTUKHU

YpaBHEHUs U HEPABEHCTBA.

YpaBHEHHUS C OTHOU
IIEPEMEHHOMN

14

but6mmoreka [IOK https://
m.edso00.ru/7f419d08

OcBauBarthb, 3alIOMUHATh U
TIPUMEHSATh TpaduuecKue
MeTO/jbl I1PU pellieHNH
ypaBHeHHWH, HepaBeHCTB U
ux cucreM. PacriosHaBath
1jeJible U JpoOHbIe
ypaBHeHus. Pematb
JIHeMHble U KBaJjpaTHble
ypaBHEHUsI, ypaBHEHW,
CBOZISALLIMECS K HUM,
rpocTeiiie
ZpoOHOpaLoHa/TbHbIe
ypaBHeHus1. [Ipesnararsb
BO3MOJKHBIE CTTIOCOOBI
pellleHNsI TEKCTOBBIX 3a/ady,
06Cy>K/1aTh MX U pelaTh
TEKCTOBbIE 33/la4ud Pa3HbIMU
criocobamyl. 3HaKOMUTBCS C
WCTOpHYeN pasBUTHS
MaTeMaTHKU

YpaBHEHUS 1 HEPABEHCTRBA.

CucreMbl ypaBHEHU I

14

bu6mmoreka [IOK https://
m.edso00.ru/7f419d08

OcBauBaTh U IPUMEHSTh
TIPUEMBI PEIIeHUs] CUCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUM
C IByMsi IepeMeHHBIMU U
CUCTeMbI [IByX YpaBHEHUH, B
KOTOPBIX OZTHO YPaBHeHuUe
He SIBJISIeTCS JIMHEHHBIM.
Wcnons3oBath
(YHKLIMOHa/IbHO-




rpaduueckue
Tnipe/iCTaB/eHUs AJIst
peleHust U UCCIIeZJOBaHus
yPaBHEHHI 1 CHCTeM.
AHan3upoBaTh TEKCThI
3a7lay, pelaTb UxX
anrebpanvecKrM Criocooom:
repexo/iuTh OT CJIOBECHOM
(hOpMY/IMPOBKH yCI0BUS
3af1auu K anreGpanueckoit
MOJie/i IyTEéM COCTaBJIEHUSI
CUCTEeMbI YDaBHEHHH;
pelaTh COCTaB/IE€HHYIO
CUCTEMY ypaBHEHHUI;
WHTEePIPeTHPOBATh
pe3ysbTaT. 3HAaKOMUTBCS C
WCTOpHYeN pasBUTHS
MaTeMaTHKU

YpaBHEHUS 1 HEPABEHCTBA.
HepaBencrtpa

16

bu6mmoreka [IOK https://
m.edso00.ru/7f419d08

YuraTh, 3aMMChIBATh,
TIOHUMaTh,
VHTEepIPeTHPOBaTh
HepaBeHCTBA; UCTI0J/Ib30BaTh
CUMBOJIVKY U
TEPMUHOJIOTHIO. BBIOMHATH
nipeobpa30BaHus
HepaBeHCTB, UCI0J/Ib30BaTh
[J1s1 IpeoOpa3oBaHUst
CBOICTBA YNMC/IOBBIX
HepaBeHCTB. Pacrnio3HaBaTh
JIMHeWHbIe 1 KBaJjpaTHbIe




HepaBeHCTBa. Peiatb
JIHeMHble HepaBeHCTBa,
CUCTEMBbI JIMHeMHBIX
HepaBeHCTB, CUCTEMBbI
HepaBeHCTB, BK/IFOUAFOLIIX
KBa/lpaTHOe HepaBeHCTBO, U
peraTh UX; 00CyKaTh
TIOTyYeHHbIe peleHus..
W306paskats pelieHue
HepaBeHCTBA U CUCTEMBI
HepaBeHCTB Ha YMC/I0BOM
MPSIMOM, 3arMChIBaTh
pellieHNe C TIOMOILbI0
CUMBOJIOB. Peiniath
KBa/IpaTHbIe HEPABEHCTBA,
UCII0/Ib3Ys1 rpaduueckye
nipesicTaBeHus. OcBanBaTh
Y TIPUMEHSITh HepaBeHCTBa
TIPY pellleHNH Pa3/InuHbIX
3a71a4, B TOM UHCJIe
NIPaKTUKOOPHEHTUPOBaHHbI

DyHKIMU

16

bubmuoteka I{OK https:/
m.edso00.ru/7f419d08

Pacrio3HaBaTh BU/IbI
n3yuyaeMbIX QYHKIIUM;
WJITIOCTPUPOBAaTh
CXeMaTU4YeCKy, 00BSACHSTh
pacrosiokeHre Ha
KOODZIMHATHOM TJIOCKOCTH
rpadukoB GhyHKIUN BUJA: Y
=kx,y=kx+b,y=kx,y
=x2,y=x3,y=Vx,y=|




X | B 3aBUCMOCTH OT
3HaueHU K03GhPULIEHTOB;
OTMCHIBaTh UX CBOMCTBA.
Pacrio3naBath
KBaJpaTUUHYIO QYHKLMIO 10
tdopmyne. [IpuBoauTh
TIpYMephbl KBaZlpaTUYHbIX
3aBUCUMOCTel U3 peabHOM
JKU3HY, (DU3UKH, TeOMeTPUH.
BeisiBisTh 1 0600111aTh
ocobeHHOCTH rpaduka
KBaJpaTUYHON QYHKIIUU Y =
ax2 + bx + c. Ctpoutb u
n3obpakaTb CxeMaTH4eCKH
rpadyKu KBaJpaTUUHbIX
(hyHKLMN, 3a/JaHHBIX
¢dbopmynamu BUga y = ax2 , y
=ax2+qy=a(x+p)2,y
=ax2 +bx +c.
Amnanu3uposars U
TIPUMEHSThb CBOMCTBa
W3yUeHHbIX QYHKLUH AJIsT UX
TIOCTPOEHUs, B TOM UHCJIE C
MOMOLL[bIO LM POBBIX
pecypcoB

YucnoBble
[I0CJIEJOBATEIBHOCTH

15

but6mmoreka [IOK https://
m.edsoo0.ru/7f419d08

OcBauBaTh U MPUMEHSITh
UH/IEKCHBIE 0003HAUEHMS],
CTPOWTH peueBble
BBICKA3bIBAHUS C
HCTO/Tb30BaHUEM




TEPMUHOJIOTHH, CBSI3aHHOM C
TIOHSITHEM
T10C/1e;0BaTeIbLHOCTH.
AnanusupoBath (GopMys1y n-
ro ujieHa
ToC/Ie/i0BaTeIbHOCTH WU
peKyppeHTHYy0 (hopmyny U
BBIYUCJISATH YIEHBI
Toc/ie/i0BaTeIbHOCTEH,
3aJJaHHBIX 3TUMH
dopMyamMu. Y cTaHaB/IMBaTh
3aKOHOMEPHOCTh B
MIOCTPOEHUH
Toc/ie/j0BaTeIbHOCTH, eC/i
BBITTHCAHbI [1ePBbIe
HECKOJIbKO €€ UJIeHOB.
PacniosnaBath
apudMeTUYeCcKyIo 1
reoMeTpUYECKYH0
MIPOrPeCcCHU TIPY PasHbIX
criocobax 3ajanus. Pemath
3a[jauM C UCII0/Ib30BaHHEM
dopMy1 n-ro uieHa
apudMeTHUecKon U
reoMeTpUUecKon
NPOrpeccuii, CyMMbI MePBbIX
n 4ieHoB. V300paxaThb
YJIeHbl 110C/1e/J0BaTeIbHOCTH
TOYKaMU Ha KOOPWHATHON
IJIOCKOCTU. PaccmaTpuBath




NIpUMepbI NIPOLIECCOB U
SIBJIeHUM U3 peabHOU
JKU3HU, WUTIOCTPUPYIOLLE
V3MeHeHVe B
apudmMeTHUecKou
NPOrpeccuy, B
reoMeTpUYeCcKOu
TIpPOrpeccuu; n300paXkath
COOTBETCTBYIOLL1E
3aBUCUMOCTH rpauyecku.
Pewate 3asjaun, CBsI3aHHbIE
C YMCJIOBBIMHU
Toc/1e/j0BaTeIbHOCTSIMY, B
TOM UMC/Ie 33[jaul U3
peasibHOM JKU3HU C
UCII0/Ib30BaHKeM LM POBLIX
TEXHOJIOTUM (371eKTPOHHBIX
Tabsutl, rpadrueckoro
KaJIbKyJ/IATOpa U T.I1.).
Pewuats 3ajauy Ha C/I0>KHBIE
TNIPOL{EHTBI, B TOM UYMCIIe
3a[jauM U3 peasbHOU
TMPaKTUKH (C
WCI0/Ib30BaHUEM
KaJ/IbKYJIATOPA).
3HaKOMUTBCS C UCTOpUEl
pa3BUTHSI MaTeMaTHUKH

[ToBTOpeHme, 0600IICHNE,
CUCTEMAaTH3allus 3HaHU!

18

but6mmoreka [IOK https://
m.edsoo0.ru/7f419d08

OrnepupoBaTh MOHITUSIMHU:
MHO>XECTBO, TTOZIMHOKECTBO,
orieparyy Haj




MHOXeCTBaMU;
WCTIONB30BaTh Tpaduueckoe
TIpe/[CTaB/IeHe MHOXKEeCTB
7SI OTIMCAHKST peanbHbBIX
TIPOLIECCOB U SIB/IEHUM, IIPU
pelLlleHrH 3a/jau U3 IPyTrX
yueOHBIX TIpeJMeTOB.
AKTyanusuposarb
TEPMUHOJIOTHIO U OCHOBHEIE
JIefCTBUSI, CBA3aHHBIE C
YKMCIaMU: HaTypaJbHOe
YUCJI0, TIPOCTOE U COCTaBHOE
4KCa, 1eMMMOCTh
HaTypabHBIX YHCE,
TIpY3HAaKU [1eIMMOCTH, Lieyioe
YKCII0, MOY/Tb YMCIa,
0OBIKHOBEHHAs U
JlecsITUUHast 1poow,
CTaH/JJAPTHBIA BUJ, UMCIA,
apudMeTHUeCcKuit
KBaJPaTHLIN KOPEHb.
BrImonmHSTh JeiicTBYs,
CpaBHMBATH U
YTOPS/IOYMBATE YHC/IA,
TMIPe/CTaB/IATh YKC/ia Ha
KOOD/IMHATHOM MpsSIMOH,
OKPYIJISITh YUCTIA;
BBITIO/THSITh TIPUKUAAKY U
OLIeHKY pe3yJibTaTa
BbIUMC/IeHnH. Periath




TEKCTOBBIE 3a/]auu
apupMeTUIeCKUM
criocobom. PemiaTh
MpaKTUYeCKHe 3a/1auu,
COZiep>Kaliye MpoIeHThI,
JIOJTH, YaCTH, BbIpa’KarolIje
3aBUCUMOCTH: CKOPOCTb —
BpeMsl — PacCTOSIHUE,

1[eHa — KOJIMYeCTBO —
CTOMMOCTE, 00BEM

paboTBl — BpeMsT —
MIPOM3BOJUTENTLHOCTE TPY/IA.
Pa36upath peasbHbie
JKW3HEHHbIE CUTYaLIWH,
(hopMynMpoBaTh UX Ha
sI3bIKe MaTEeMaTHKH,
HAXO/IUTh peIlleHHe,
TIPUMEHSIST MaTeMaTHUeCKUH
arrapar, UHTepIIpeTHPOBaTh
pe3y/bTaT
AnreGpanvyeckKue

BBIPpA:KEHUA:
OrepupoBaTh NOHATUSMU:
CTeTieHb C LIe/TbIM
TIOKasaTerneM,
apudMeTHUeCcKuit
KBa/IPaTHBIM KOPEHb,
MHOrousieH, aarebpauueckas
ZIpo0b, TOKIECTRO.
BBINOMHATH OCHOBHbIE




JeHCTBYS: BBINOJHATh
pacuéTsl 1o opmyam,
nipeoOpa30BBIBATH IIeJIble,
JpobHopalioHa/IbHbIe
BBID&KEHUSI ¥ BEIPDA)KEHUsI C
KOpHSIMH, peaiM30BbIBaTh
pa3/o)keHre MHOTOUIeHa Ha
MHOKUTEJH, B TOM YHCJIe C
UCII0/Ib30BaHKeM (hopMyJ1
Pa3HOCTU KBa/[PaTOB U
KBaZipaTa CyMMbI 1
Pa3HOCTH; HAXOUTh
JOIyCTHUMBbIe 3HaUeHUsI
repeMeHHBIX [JIs
ZIpoOHOpaLIMOHA/TBHBIX
BbIpa)KeHUM, KOpHei.
MogenupoBaTh C IIOMOILBIO
¢dbopMys1 peasbHble
TIPOL{ECCHI U SIBJIEHUS
®yaxnyu: OnepupoBarthb
TIOHATUSAMU: QYHKLUS,
rpadvK QyHKIMH, HYTH
(bYHKLMY, IPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,
NIPOMEXKYTKH BO3pacTaHusl,
yObIBaHMS1, HaKOObILIee U
HavMeHblllee 3HauUeHusI
GbyHKLIMK. AHaNM3UpOBaTh,
CpaBHUBATh, 00CY>KIaTh
cBolcTBa (YHKIIMN, CTPOUTh




ux rpadguku. OrieprpoBaTh
TIOHATHUSIMU: TIpsiMast
TMPOTIOPLIMOHA/TBHOCTB,
obpartHast
TPOTOPLIMOHA/TBHOCTB,
JivHetiHast QyHKIIYS,
KBajJ[paTHuHast (GyHKIUS,
niapabora, rurnepboa.
Ncnonb3oBaTh rpadmiku Asist
oripefiesieHUsI CBOMCTB,
TMIPOLIECCOB U 3aBUCUMOCTeH,
[JIs1 pellieHus 3a71aq U3
JIPyTUX yueOHBIX MTPeMeTOB
Y peanbHOMN KU3HY;
MOZIe/TUPOBATh C TIOMOLL[BIO
rpadKoB peasibHbIe
TIPOLECCHI U SIBJIEHUSI.
Bripaxkats popmynamu
3aBUCHMOCTH MEXIY
BeJIMUMHAMHU

OBIIEE KOJJMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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