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IHHOACHUTEJIBHAS 3AIINCKA

Anre0pa SIBISIETCSI OJHUM K3 OIOPHBIX KYPCOB OCHOBHOTO OOIIET0 0Opa30BaHMS:
OHa oOecreynBaeT U3Y4YeHHE IPYTuX IAUCIHUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
TYMaHHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO IS TIPOJOJIKEHHUS 00pa30BaHUs U B
MOBCEJHEBHOW >KM3HHU. Pa3zButne y o0O0yyaromuxcsi HAy4YHBIX MPEACTABICHUNA O
POUCXOXKICHUN ¥ CYIIHOCTH ajreOpandecKux aOCTpakIiuii, crmocode OTpaKeHUs
MaTEMaTHYECKOM HAyKOW SBIEHMH M TMPOLECCOB B MpUpOJE M OOIIECTBE, pOJU
MaTEMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM TIO3HAHWHM M B MPAKTHUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOT'O MHPOBO33PEHUSI U KAYECTB MBINIJICHUS, HEOOXOIUMBIX IS
ajanTalMd B coBpeMeHHOM IHudpoBoM oOmiectBe. M3ydenue anreOpsl obecriednBaeT
pa3BUTHE YMEHMsI HaOI0/aTh, CpPaBHUBAThb, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apTryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEHCTBUSL U BBIBOJABL, (popmynupoBarh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl
oOecrieynBaeT pa3BUTHE JIOTHUYECKOTO MBINUICHUS OOYYAIOIIMXCSA: OHU HCIIOIB3YIOT
NEAYKTUBHbIE W HWHIAYKTHUBHBIE pACCyKJIEHUs, 0000IIeHne U KOHKPETHU3AIHIO,
a0bcTparupoBanue u aHajoruto. OOydeHue anredpe mpeAnosaraeT 3HaYuTEIbHbIN 00BEM
CaMOCTOSITEILHOM AESITEIIbHOCTH O0YYaroluXcs, MO3TOMY CaMOCTOSATEIBLHOE pEeIleHHe
3a/1a4 ABJISETCS peaau3anueil eI TeIIbHOCTHOTO MPUHITUTIA O0YyYCHHUS.

B cTtpykrype mporpammel yueOHOro Kypca «AnreOpa» Ijisi OCHOBHOTO OOIIETro
o0pa30oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIHHO-METOINYSCKAC JIMHUU:
«Hucna v BeIUUCICHUSNY, « ANTeOpandeckue BhIPAKEHUs», « Y PABHCHUS U HEPABEHCTBAY,
«Dynkmumy. Kaxmas w3 3THX COACPKATCIBHO-METOUYCCKUX JIMHUN pa3BUBAcTCS Ha
NPOTSHKEHUU TPEX JIET M3YUEHUs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JWHUsSMU. B
X0JIe M3y4YeHUs YYEOHOTro Kypca OOydYaroIIUMCS TPHXOJHUTCS JIOTHYECKH PacCyXIaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M C ATUM B TpOrpaMmy
y4e0HOTO Kypca « Anredpa» BKIIFOUSHBI HEKOTOPBIC OCHOBBI JIOTUKH, MTPE/ICTABIICHHBIC BO
BCEX OCHOBHBIX pa3Jeiax MaTeMaTH4YeCKOro o0pa3oBaHUS M  CIOCOOCTBYIOIINE
OBJIAJICHUI0O OOYyYalIIMMUCS OCHOB YHHBEPCAJIbHOIO MaTEeMaTHYECKOro  SI3bIKA.
ConepaTenbHOU U CTPYKTYPHOH OCOOCHHOCTHIO Y4EOHOTO Kypca «Anredpay sBIseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TuHUM «YKCla U BBIYUCICHUSD CIY>KUT OCHOBOM IJisi AAJIbHEHIIIETO
U3YYCHHS] MaTEeMaTHKH, CIOCOOCTBYET pa3BUTHIO Yy OOyYaromMXcs JIOTUYECKOTO
MBINIICHUS, (HOPMHUPOBAHUIO YMEHHsI TOJIb30BAThCS  aJTOPUTMAMH, a  Takke
NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX JJIsi TMOBCEIHEBHON IKU3HU.
Pa3BuTHe TOHSTHS O YUCIIE Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsSI CBS3aHO C
palMOHANILHBIMU M MPPAlMOHANILHBIMU 4YHCIaMU, (GOPMHUPOBAHUEM MPEJCTABICHUN O
JEHUCTBUTEIIPHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YHCIIOBOW JIMHAH OTHECEHO K CPEIHEMY
ob1emMy 00pa30BaHUIO.

Copepxanue IBYX alreOpandecKuX JIMHUN — «AJreOpandecKkrue BBIPAKEHUS» H
«YpaBHEHHUS M HEPABEHCTBA» CHOCOOCTBYEeT (POPMUPOBAHHIO Yy OOyYaIOMIMXCS
MaTEMaTHIECKOTO anmapara, HeoOX0IMMOTO ISl peIICHUS 3a/1a4 MAaTEMaTHUKH, CMEXHBIX



IpEeIMETOB W TPAKTHKO-OPHUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOrO 0OIIero
oOpa3oBaHusl y4eOHBIM MaTepuan TPYIIUAPYETCS BOKPYT PallMOHAIBHBIX BBIPKCHHI.
AnreOpa JEMOHCTPHpPYET 3HAayeHHUE MaTEeMaTHUKW KakK s3blKa I TOCTPOSHUS
MaTeMaTHYECKUX MOJIeJel, OMMCaHMsI TPOLIECCOB U SIBJIEHUH peanbHOro Mupa. B 3agaun
oOydeHust aredpe BXOISIT TaKkKe JalIbHEUIee Pa3BUTHE aJITOPUTMHUECKOTO MBIITUICHHUS,
HEOOXOJIMMOTO, B YAaCTHOCTH, MJII OCBOEHHSA Kypca HH(POPMATUKH, M OBJIAJICHUE
HaBbIKAMU  JIEYKTHUBHBIX paccyknaeHuil. IIpeoOpa3oBaHne CHUMBOJBHBIX  (opM
CIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHAILHO-TpAUIECKON JMHUU HAIECIIEHO HA IMOJIyYCHHE
oOy4JaromMUMHCs 3HaAHUM 0 (PYHKIMSIX KaK BaKHEWIIEHl MaTeMaTW4ecKOoil Mojenu A
OMHCAHMUSI W WCCIEAOBAHUS PA3HOOOPA3HBIX IMPOIECCOB W SIBIICHUH B TPHUPOJIE U
oOmectBe. M3yueHue marepuana CrnocoOCTBYET Pa3BUTHIO Y OOYYalOIIMXCS YMEHUS
UCIIOJIb30BAaTh Pa3JIMYHbBIC BBIPA3UTEILHBIC CPEICTBA S3bIKA MATEMATUKH — CIIOBECHBIC,
CUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHKE MPEACTABICHUNA O POJIU
MaTEMATUKU B PA3BUTHH IUBWIN3AINHA U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 Kjaccax u3ydaercs yueOHbIH Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3zAeiibl cojepkaHus: «UYucina wu
BBIUMCIICHUS», «ANreOpanyeckue BbIpaXKEHUS», «YpPaBHEHHS] U  HEPABEHCTBA,
«DyHKIUNY.

Ha n3ydenue yueOHoro Kypca «Anredpa» orBoautcs 306 dyacos: B 7 kinacce — 102
yaca (3 gaca B Hezento), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kiracce — 102 gaca
(3 gaca B HenemIO).



COJEPXAHUE OBYYEHUA
7 KUIIACC

Yucia u BbIYMCICHUS

Jlpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO] OT OJIHOM (HOpMBI 3anucu apodeit
K gapyrou. [loHATHEe panMOHATBHOrO 4YHCIA, 3alUCh, CPAaBHEHME, YIOPSAAOYMBAHUE
pallMOHABHBIX 4YHCed. ApUPMETHYECKHE JACUCTBUS C PALMOHAIBHBIMU YHCIAMHU.
Pemenue 3aga4 u3 peasibHON NPAKTUKU HA YAaCTH, HA APOOU.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJeM: OINpejaesicHHe, mpeoOpa3zoBaHue
BBIp2KEHUH Ha OCHOBE ONpeleeHHs, 3amuch Oonblmx wucen. [IpoueHTtsl, 3amuch
OPOIIEHTOB B BHUJAE JpoOH M ApoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3aJauyd Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEaJIbHON IPAKTHUKHU.

[IpumeHeHne NMpU3HAKOB JEIMMOCTH, Pa30KEHUE HAa MHOXKHUTENIN HaTypaJbHbIX
YHUCEJL.

PeanbHble 3aBUCIMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHAast IPOIOPIIMOHATIBLHOCTH.

AsredOpanyeckue BbIpasKeHH s

IlepeMeHHBIEC, 4YMCIIOBOE 3HAYEHHUE BBIPAKECHUSA C IEPEMEHHOW. JlommycThMmble
3HAYeHUs1 IepeMeHHbIX. [IpencraBiieHMe 3aBUCMMOCTH MEXIy BEIUYMHAMM B BHJE
¢dopmynsl. Beraucnenuss mo ¢opmynam. IIpeobpazoBanne OyKBEHHBIX BBIPaKCHUH,
TOKJECTBEHHO PAaBHbIE BBIPAKEHMs, IIPaBUjIa MIPEOOpPa30BaHUS CyMM U INPOU3BEIECHUM,
IpaBujIa PACKPHITHS CKOOOK M MPHUBEICHUS MTOAOOHBIX CIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [OKA3aTEIEM.

Opnounensl M MHOrowieHsl. CreneHb MHorowiaeHa. CroeHue, BBIYUTAHUE,
YMHOKE€HHUE MHOTIOWIEHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHMs: KBaJApaT CyMMBI U
KkBaapar pasHoctu. DopMyna pasHOCTH KBaApaTtoB. PasimokeHWe MHOIOYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHEeHUEe, KOpEHb YpaBHEHMs, IpaBWia [peoOpa3oBaHUs  ypaBHEHMS,
PAaBHOCWIBHOCTb YPaBHECHHM.

JluHeliHOE ypaBHEHHME C OJHOW TMEPEMEHHOW, YHUCIO KOPHEHW JIMHEHHOTO
YpaBHEHMsI, pELIEHUE JMHEHHBIX ypaBHeHUH. CoOcCTaBiIE€HUE YpPaBHEHHI MO YCIOBHUIO
3amaud. PelieHre TeKCTOBBIX 3a7a4 C IIOMOLIBIO YPaBHEHUM.

JluneitHoe ypaBHeHHE € JByMsl NepeMeHHbIMM M ero rpaduk. Cucrema AByX
JUHEWHBIX YpaBHEHHUH ¢ JBYMs MEepeMEHHbIMH. PeleHne cucteMm ypaBHEHUH criocoOoM
noACcTaHOBKHU. [IprMephl peleHns: TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPAaBHEHUH.

DOyHKUUHA

Koopaunata toukn Ha npsmMon. UucnoBele nmpomexyTku. PaccrositHue mexny
JIBYMs TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opArHATa TOYKH
Ha KOOpAMHATHOW IuiockocTH. [Ipumepsl rpaduxoB, 3amaHHbIx (opmynamu. Urtenue
rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue Qynkuuu. ['padux ¢pynkumu. CpolicTBa



bynkiuii. Jluneiinas ¢ynknus, e€ rpadux. ['padux ¢ynkmum y = [x|. ['paduueckoe
pelIeHre TUHENHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucsia v BBIYHCICHUS

KBagpatueiii kopenb u3 uucia. Ilonstue 00 wuppalMoOHAIBLHOM YHCIIE.
Jecatuunble NpUOIMKEHUS UppalMOHANbHBIX 4Yucend. CBoilcTBa apu(pMeTHUUECKUX
KBaJpPATHBIX KOPHEW U HMX MPUMEHEHUE K MPEeoOpPa30BAHUIO UYUCIOBBIX BBIPAKEHUN U
BBIYUCIICHUAM. JIeliCTBUTENIbHBIE YUCIIA.

CreneHb € 1IepIM TOKa3aTesieM U €€ cBoiicTBa. CTaHaapTHAs 3alKiCh YHUCIA.

Anrebpanydeckue BbIpakeHUSAJIredpanyeckue BbIPasKeHust

KBagpaTHblil TpEXWIEH, pa3I0KeHUE KBAAPATHOIO TPEXWICHA HA MHOKUTEIIN.

Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anreOpandeckoi npoodu. CioxeHue,
BbIUMTAHUE, YMHOXKEHHE, JIeTICHUE anreOpandeckux apobeii. ParmonansHbie BhIpaXKeHUs
U UX MpeoOpa3oBaHue.

YpaBHeHUs U HEpaBEHCTBAY pABHEHHSI U HEPABEHCTBA

KBagpaTHoe ypaBHeHue, (GopMylia KOpHEW KBaJIpaTHOro ypaBHeHHus. Teopema
Buera. Pemienne ypaBHEHWH, CBOASIIMXCSA K JUHEWHBIM W KBaApaTtHbeIM. [Ipocreiimme
JpOOHO-paIMOHATILHBIC YPABHEHUSI.

I'paduueckass uHTEeprpeTanuss ypaBHEHH C JBYyMs MEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPaBHEHUH € IBYMsI IepeMEHHbIMU. [IprMephl peleHuss CHCTEM HEITMHENHBIX
YPaBHEHUM C IBYMsI IEPEMEHHBIMHU.

Perienne TEKCTOBBIX 3a7a4 aJIreOpPadeCcKUM CIIOCOOOM.

HUucnoBble HEpaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJIHOW IEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA C OJHOMN nepemMeHHON. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue Qynkiuu. OOnacTb ompeneseHus] U MHOXKECTBO 3HAYEHUN (YHKIUU.
CnocoObI 3a1aHus PyHKIUH.

I'padux ¢ynkmuu. Urenne cBoicTB ¢GyHKkuuu mno e€ rpaduky. [Ipumepsr
rpaduKoB GyHKIIHMMI, OTpakarolUX peaIbHbIC MPOIIECCHI.

OyHKIUKM, ONKCHIBAIOIIME TMPAMYI0O U OOpaTHYK  MPONOPLHOHAIILHbBIC
3aBHCHMOCTH, WX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pellIeHNE YpaBHEHUHN U CUCTEM YPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanmonanpHble 4YMcna, HppalMOHAIBHBIE YHUCIA, KOHEYHble M OECKOHEYHbIE
JecITUUHbIE ApoOU. MHOXKECTBO JEUCTBUTENBHBIX YHCEI, ACHCTBUTENbHbBIE YMCia Kak
OEeCKOHEYHbIE JecCSATHYHble JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JEHCTBUTEIIBHBIX YHCENI U KOOPAUHATHOMN MPSIMOM.



CpaBHeHMe  JEHCTBUTEIBHBIX  YHCEN,  apUPMETUYeCKHue  JEUCTBUSA  C
JNEHUCTBUTEIBHBIMU YACIAMH.

Pasmepsl OOBEKTOB  OKpYKAIOLIETO MHUpPA, JAJIUTEIBHOCTH IPOLIECCOB B
OKpPY>KarOIIEM MHUpE.

[TpubnmxéHHOe 3HAa4YeHHE BETUYMHBI, TOYHOCTh MpuOMIKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToOB BEIYUCICHHM.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHre ypaBHeHU, CBOASIIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIAIIMUXCA K KBaJAPaTHBIM.
bukBangpaTtHoe ypaBHeHue. I[Ipumepbl pelieHus ypaBHEHUH TpEeThed U YETBEPTOU
CTEIICHEH pa3JIoKECHUEM Ha MHOKUTEIIN.

Pemenue napoOHO-pallMOHANBHBIX —ypaBHEHUM. PelieHne TEKCTOBBIX 3ajay
anreOpanyecKkuM METOJI0M.

VYpaBHeHHE ¢ JByMs TNepeMEHHbIMU U ero rpaduk. Pemenue cucreM aByx
JIMHEHHBIX YPAaBHEHUN C ABYyMs IEPEMEHHBIMU. PellieHne cucreM AByX YpaBHEHUH, OQHO
U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpOMl cremeHu. ['paduueckas MHTEpHpeTanus
CHUCTEMBI YPABHEHUN C JBYMs IEPEMECHHBIMH.

Pemenue TeKCTOBBIX 33724 anredOpanueckum crnocoOoMm.

UucnoBsle HEpABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEpPAaBEHCTB C OJHOM IIEpeMEHHOW. PelreHue cucrem
JMHEHHBIX HEPABEHCTB C OJHOW nepemeHHoi. KBanaparHeie HepaBeHCTBa. | padudeckas
MHTEpIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

OyHKIMNPYHKIMHA

KBagpatuunas ¢yskiusi, e€ rpaduxk u cBoiictBa. [lapabona, KOOpAMHATHI
BEPIIMHBI TapaboJibl, OCb CAMMETPHH MapadOoJIbl.

Ipadukn ynxumii: vy = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , # ux
CBOMCTBA.

Yucnossle rocsenoBareslbHoCcTHYnCI0BBIE 10CJIeI0BATEIbHOCTH "
nporpeccuu

[loHATHE 4YMCIOBOW TOCIENOBATENBbHOCTU. 3aJaHHWE IIOCIJIEI0BATEIbHOCTU
peKyppeHTHOH (hopMyIioit 1 GOpMyJIOil n-T0 YJIeHa.

Apudmernueckass u Treomerpuueckas mnporpeccuu. Dopmynbl n-ro  uieHa
apu(pMETHUECKON U T€OMETPHUUYECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YWICHOB.

N306pakeHre 4wieHOB apu(PMETHIECKON U T€OMETPHUECKON MPOTPECCHIA TOUKAMHU
Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEWHBIH M SKCHOHEHIHMANbHBIM pocT. CI0KHbIE
IIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOro Kypca «Amnredpa»
XapaKTepU3yrTCs:

1) naTpuoTHYecKoe BOCIIUTAHUE:

NPOSBICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSM POCCUHUCKUX MaTEMaTUKOB U POCCHIICKON
MaTE€MaTUYEeCKOM IIKOJbI, K HCHOJIb30BAHUIO JTHX JOCTHKEHHI B JpPYyrux HaykKax U
NPUKITAIHBIX cepax;

2) rpaxaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEM TIpakAaHWHA W pealu3allid €ro mpas,
MPE/ICTaBIEHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUS Pa3IUYHbIX CTPYKTYD,
SIBJICHUI, TIPOIEAYP TPAKIAHCKOTO O0IecTBa (HAlpUMeEp, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHHIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUM
HAyKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JEATENBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEHICHUU MPAKTUYECKHUX 3a]a4 MATEeMaTUYECKOU
HaIpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOro OOpa3OBaHMsI Ha MPOTSKEHUHU
BCEH JKU3HU ISl YCHEIHOW MPOPECCHOHAIBHON JESITEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX
YMEHUI, OCO3HAaHHBIM BHIOOPOM U MOCTPOEHUEM MHAMBUAYAJIHHOU TPAEKTOPUM OOpa30BaHUS
Y J)KU3HEHHBIX TUIAHOB C yUETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K ASMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
0o0OBEKTOB, 3aJay, peHIeHHH, pacCyKJIeHUH, YMEHHUIO BHUACTb  MaTeMaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHMA:

OpUEHTAlMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX IPENCTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, NPHUPOAbI U OOILIECTBA, MOHUMAHHUEM
MaTeMaTUYeCKOW HAayKd Kak c(epbl YeloBeUecKOl AeATENbHOCTH, JTAroB €€ Pa3sBUTHI H
3HAYUMOCTH  JUIsl  pa3BUTHUS UUBUJIU3ALMM, OBJAJCHUEM  S3bIKOM MaTEeMaTUKU U
MaTeMaTUYECKON KyJIbTypOHd Kak CpEJCTBOM IIO3HAaHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMHU
HaBbIKAMU UCCIIEI0BATENbCKOM 1eATeTbHOCTH;

6) ¢usuyeckoe BocnuTtaHue, ¢GopMHpOBaHHE KYJbTYpPbl 310POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJTYyYHSI:

TOTOBHOCTBbIO NPUMEHATh MAaTEMaTHYECKHME 3HAHUS B HMHTEpPECaX CBOErO 3/10POBbS,
BEJICHUS 3JI0pOBOTO 00pa3a »KU3HHU (310pOBOE MUTaHUE, cOATaHCUPOBAHHBIN PEKUM 3aHITHHA U
OTIIbIXa, peryyspHas (usmyeckas aKTHUBHOCTh), C)OPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHUH,
PU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:



OpHEeHTaluell Ha MPUMEHEHUEe MaTeMaTUYeCKUX 3HAHUM /U1 peleHus 3a1ad B o0j1acTu
COXPaHHOCTU OKpPY’KaIOIEeW Cpefbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOXKHBIX
HOCJIEICTBUH JUIsl OKPY>KaIOIEeH cpelibl, 0CO3HAaHUEM IJI00ATBbHOIO XapaKTepa 9KOJIOTHYeCKUX
npo0JieM U MyTeH UX PEIICHHUS;

8) ajanTanus kK H3MEHAIIHUMCS YCJIOBHAM COLUAIBHOI U IPUPOAHOI cpelbl:

TOTOBHOCTbIO K JIEUCTBUSM B YCIOBHUSX HEONPEACNEHHOCTH, IMOBBIIICHUIO YpPOBHS
CBOEI KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JEATENBHOCTh, B TOM YHCIE YMEHHUE YUUTHCA Y
Opyrux Jrojei, mnpuoOperaTb B COBMECTHOW [JE€ATENbHOCTH HOBBIE 3HAHUS, HAaBBIKU U
KOMIIETEHIIUYU U3 OMbITA APYTHUX;

HEO0OXOIMMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHWMM, B TOM uucie (OPMYIHPOBATH
UJed, TOHSATHSA, THUIOTe3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(ULUUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEW, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBATh CTPECCOBYIO CHUTYallMi0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbIC PEIICHUs U
neicTBusl, GopMyIHpPOBaATh U OLIEHUBATH PUCKU U TIOCIEACTBUS, OPMUPOBATH ONBIT.

METANPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBIE YHuBEpPCaJdbHBbIC yqeﬁnble [leﬁCTBHﬂ

ba3oBbie Jlornyeckue aeicTBUA:

° BBISIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTHUYECKUX
00BEKTOB, MOHSATUN, OTHOIIEHUN MEXy MOHATUIMH, (DOPMYIHPOBATH OMpEIeTICHUS TTOHITHH,
YCTaHABJIMBATH CYIIECTBEHHBIM NPU3HAK KIACCU(UKAIMKM, OCHOBAHUS i OOOOIICHUS U
CpaBHEHMUsI, KPUTEPHUH MPOBOJIUMOI0 aHAIN34;

° BOCIIPUHUMATH, dhopmyIupoBaTh u mpeoOpa3oBbIBaTh CYKICHUS:
YTBEPAUTENIBHBIC U OTPUIIATEIbHBIC, €IMHUYHbBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

° BBISBIIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U MPOTHUBOPECUMS B
dakTax, NaHHBIX, HAONIOJCHUSAX U YTBEPXKIEHUAX, MpeJyiaratb KPUTEPUU JUIsl BBISBIICHUS
3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

° nenaTh BBIBOABL C MCIHOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

° pa3buparh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUU (NpsSMbIe W OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIHLHO HECIIOXKHBIC 10KAa3aTeIhCTBA MAaTeMaTHYCCKUX
(akToOB, BEICTPAUBATh APTYMEHTAIIUIO, IIPUBOAUTH IPUMEPHI i KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHNUS,

° BBIOMpATH Ccr1Oco0 perieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB
pelieHus, BbIOMpaTh HauWOoJiee MOAXONAIMUA € YYETOM CaMOCTOSITEIBHO BBIICIECHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBarebCKue JeliCTBHS:



J UCMOJIb30BaTh BONPOCHI KaK HCCIEAOBAaTEIbCKMM HHCTPYMEHT IO3HaHMS,
dopmMyaHpoBaTH BOMPOCH], (UKCHPYIOIIUME MPOTUBOpPEYHE, MPOOIEMYy, CaMOCTOATEIHHO
yCTaHaBIMBaThb MCKOMOE M JaHHOE, (OpPMHUPOBaTh TUIOTE3Y, AapryMEHTHPOBAaTb CBOIO
MO3UIINIO, MHEHHUE;

J OPOBOJUTh IO  CaMOCTOSTEIbHO  COCTaBICHHOMY IUIAHY  HECJIOXKHBIN
9KCIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHHE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY COOOii;

o CaMOCTOATENBHO (popMynHpoBaTh OO0OOIIEHHS M BBIBOABI IO peE3yJbTaTaM
NPOBEACHHOTO HAONIOJCHUS, WCCIEAOBaHUS, OIEHUBATh JIOCTOBEPHOCTh TOJTYYCHHBIX
pe3yJIbTaTOB, BBIBOJAOB U 00OOIIECHNUH;

. MPOTHO3UPOBAaTh BO3MOXKHOE DPa3BUTHE TMpoIecca, a TakXKe BBIIBUTATH
MIPENOIOKEHHS O €r0 Pa3BUTUHU B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanmeii:

J BBISIBJIATh ~ HEJIOCTATOYHOCTh M U30BITOYHOCTh  HMH(OpPMALIMK, JaHHBIX,
HEOOXOAMMBIX JUIS PEIICHHS 3a/1a4H;

J BBIOMpPATh,  AHAJU3UPOBATh, CUCTEMATHU3UPOBATb U  HUHTEPIPETHPOBATH
WH(GOPMAIUIO PA3TUIHBIX BUAOB U ()OPM TPEACTABICHHS,

J BBIOMpPATh QOpMy MpeacTaBiIeHUs MHPOPMALMU U WIUIIOCTPUPOBATH pellaeMble
3aa4i CXeMaMHu, TuarpaMMamMu, HHOU TpaduKoi 1 UX KOMOMHAIIUAMU;

J OLIEHUBATh Ha/IEXHOCTh UHPOPMALIMH 110 KPUTEPHUSIM, PEAJTOKEHHBIM YUUTEIEM
i ¢HOpMyIIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHHMKaTHBHBIC YHHBepCcaJIbHbIE y4eOHbIe el CTBHUS:

. BOCIIPUHUMATh M (OPMYJIHPOBATh CYXJCHUS B COOTBETCTBUU C YCIOBHSIMH H
LeJIsIMU OOIEHUs, SCHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHMSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy peUIeHHsA 3a7aud, KOMMEHTHPOBATbH
HIOJyYEHHBIN pe3yJbTarT;

J B XO0J€ OOCYXJEHHs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMbl, pelaeMoil 3aJadd, BBICKA3bIBaTh WJCH, HAICJICHHbIE HAa TIOUCK pEUICHHS,
COIIOCTABIISITh CBOM CY)KJIEHUS C CYXXACHUSMHU JPYTHUX YYaCTHHUKOB JAMajora, oOHapyXHBaTbh
pa3inuuue M CXOJCTBO IMO3ULMI, B KOPPEKTHOH (opme (opMyIupoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;

. MPEJCTABNIATh PE3yNbTAaThl PEHICHUs 3aJadd, IKCIEPUMEHTa, WCCISIOBaHUS,
MPOEKTa, CaMOCTOSTEIHHO BBHIOMpATh (POpMAT BHICTYIUICHUS C YUETOM 3ajad MPE3EHTAlNU U
0COOEHHOCTEN ayTUTOPUH;

J MOHUMATh W HCIIOJIb30BaTh IPEUMYIIECTBa KOMAaHAHON W HHIMBHUIYaJIbHOM
paboTHI IpU pelIeHNH yIeOHBIX MaTEMAaTHUECKUX 3a]1a4;

J OpPUHUMATh LEdb COBMECTHOM JEsTEeNbHOCTH, IUIAHUPOBATh OPIraHU3ALUIO
COBMECTHOW pPabOTHI, paclpeaensaTh BHIBI padOT, AOTOBAapHBATHCS, OOCYXKIATh MPOIECC U
pe3ynbTaT paboTsl, 0000111aTh MHEHHS HECKOJIBKHX JIIOJIEH;

o y4acTBOBAaTh B TPYMIOBHIX (popmax paboTel (0OCyx)aeHus, 0OMEH MHEHUSIMHU,
MO3TOBBI€ IITYPMbI U JPYTHUE), BBINOJHATH CBOIO 4acTh PabOThl U KOOPAMHUPOBATH CBOU



NeMCcTBUA C JPYTMMM YJ€HaMHM KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOEro BKJaja B OOLIMA
MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM YIAaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHMBepcaJbHbIe yueOHbIe AeliCTBUSA

Camoopranuszanus:

J CaMOCTOSATEIbHO COCTABJIATH IUIAH, AITOPUTM PELIEHUs 3aJauM (MU €ro 4acTh),
BBIOMpATh CIIOCO0 PELIEHUsI C YUETOM MMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTBI PELICHUN ¢ YYETOM HOBOM MH(OpMaLuu.

CaMOKOHTPOJ1b, SMOIIHOHAIbHBII HHTEJJIEKT:

J BJAJIeTh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS Hpolecca U pe3yJbTara
pElIeHNs] MAaTEMAaTUYECKOH 3a1auH;

J NOpPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3aladH,
BHOCHTb KOPPEKTHUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIGHHBIX TPYIHOCTEH;

o OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa JEATEIBHOCTU IIOCTABICHHOM LETU H
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEAOCTUKEHHS 1IeJM, HaXOJIUTh OLIUOKY,
JlaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATbHI

K xonmy oOydenus B 7 kjacce oOyd4arolmUics TOJYYHUT CIEAYIOIIUE TMPEIMETHbBIC
pe3yJbTaThI:

Yucna 1 BEIYMCICHUSA

BrImonHATh, coderass yCTHbIE U MUCHMEHHBIC MPUEMBI, apudMeTUYecKue IEHCTBUS C
palMOHANILHBIMU YHCIaMHU.

HaxonuTe 3HaY€HWS YMCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpAa3HBIE CIOCOOBI U
npu€éMbl BBIUMCICHUS 3HAYEHWH JIPOOHBIX BBIPAKEHUM, COJEpKAUIMX OOBIKHOBEHHBIE H
JIECSATUYHBIE TPOOH.

[lepexoauts OT 0AHOM (HOPMBI 3aMKUCH YKCEN K IpYroi (MpeoOpa3oBhIBATh AECITUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOBb).

CpaBHUBATH U yHIOPSIIOYMBATH PAlIMOHAIILHBIC YUCIIA.

OxpyrasTh yncia.

BrINoaHATE NPUKUAKY U OLICHKY pe3yJibTaTa BEIUMCICHHM, OLIEHKY 3HAYECHUN YUCIOBBIX
BbIpa)KeHUH. BBIMOTHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU TTOKa3aTEsIMU.

[IpuMeHsITh TPU3HAKHU ACIUMOCTH, PA3JIOKEHNE HA MHOXKUTEIN HATYPaAJIbHBIX YHCEIL.

PemaTth npakTUKO-OpHEHTUPOBAHHBIE 3a7a4d, CBSI3aHHBIE C OTHOIICHHEM BEJIUYMH,
MPONOPIUOHATEHOCTRIO BEJIUYUH, MPOIEHTAMU, HUHTEPIPETUPOBATH PE3YyJbTAThl PEIICHUS
3a/1a4y ¢ y4€TOM OrpaHUYEHHUI, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMATPUBAEMBIX OOBEKTOB.

AuredOpanyeckue BbIPpaKeHUs

Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJIOTHIO U CHUMBOJHKY, NPUMEHATH €€ B
MpOIIECCe OCBOCHUS y4eOHOr0 MaTepuara.



HaxonuTe 3HaueHns1 OyKBEHHBIX BBIPAXKEHUH MPHU 33JJaHHBIX 3HAYEHUSX MIEPEMEHHBIX.

BeImontHATE  TIpeoOpa3oBaHUs  IEJIOTO  BBIPAKEGHHS B MHOTOWIEH IPUBEICHUEM
MOJIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BrINoOaHATE yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWJI€Ha Ha MHOTOYJICH,
NPUMEHSTH (POPMYIIBI KBaJpaTa CyMMBI U KBaipaTa pa3HOCTH.

Ocy1iecTBasATh pa3ioKeHUEe MHOTOYIEHOB HA MHOXKMTENM C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIEro MHOXHUTEISI, TPYNIUPOBKYU CllaraéMbIX, MPUMEHEHUsT (HOpMYI COKPAIIEHHOTO
YMHOKEHHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS pPa3jMYHbIX 3a/ad W3
MaTeMaTUKH, CMEXKHBIX TIPEIMETOB, U3 PEAbHOM MPAKTUKH.

Hcnonb3oBaTe  CBOWCTBA  CTENEHEW C  HATypaJbHBIMH  IIOKa3aTeIsIMM IS
peoOpa3oBaHuUs BHIPAKEHUH.

YpaBHeHUA U HEPaBEHCTBA

Pewmrate nuHelHbIE ypaBHEHUS ¢ OJHOW MEPEMEHHOW, IPUMEHSS NPAaBUIIA MIEPEX0a OT
HCXOJHOTO YPaBHEHHS K PaBHOCUIBHOMY eMmy. IIpoBepsATb, SBISETCA JU YHCIO KOpPHEM
ypaBHEHUS.

[TpumensTh rpaduyecKre METOIbI MPU PEIICHNUN THHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TogObupatre mpuMepsl Map YKCeN, SIBISIOMIUXCSA PEIICHHEM JMHEWHOTO ypaBHEHHUS C
JBYMS IEPEMEHHBIMH.

CtpouTh B KOOPJUHATHOW IIJIOCKOCTH TpaduK JMHEHHOTO YpPaBHEHHUS C JIBYMs
MePEeMEHHBIMHU, TIOJIL3YSCh TPAPUKOM, IPUBOAUTH PUMEPHI PEIICHUS YPABHCHHSI.

Pemate cuctempl IBYX JMHEHHBIX YPAaBHEHHUI C JABYMS IIEPEMEHHBIMH, B TOM YHCJIE
rpadudIecKH.

CocTaBiATh M pellaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX YPABHEHUW IO
YCJIOBUIO 3a/1aud, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1aud MOIYYEHHBIN
pe3yJbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MPSAMOM TOYKHU, COOTBETCTBYIOUIUE 33JaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HUHTEpBajbl, 3alUChIBATH YHUCJIOBBIE TMPOMEKYTKA Ha
anredpanyeckoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAHHATaM, CTPOUTH
rpaduku TUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuchiBaTh C TMOMOIIBIO (PYHKIHUA H3BECTHBIE 3aBUCUMOCTH MEX]Yy BEIMYMHAMH:
CKOPOCTb, BpEMsI, PaCCTOsIHUE, 11€Ha, KOJIMYECTBO, CTOMMOCTb, ITPOU3BOUTEILHOCTD, BPEMS,
00BEM paboTHI.

HaxonuTe 3HaueHne QyHKIUHU 0 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocoO MpecTaBlIeHNs U aHainn3a HHGOpMaIuu, U3BJIEKATh U
UHTEPIPETUPOBATH MH(DOPMAIINIO U3 TPa(PUKOB peaJbHBIX MPOIECCOB U 3aBUCUMOCTEHA.

K xonmy oOydenuss B 8 kjacce oOydaromuiicsi MOJYYHUT CIEAYIOIIUE MPEIMETHbBIC
pe3yJbTaThI:

Yucsia 1 BBIYUCTICHUS



Hcnonp30BaTh HavalbHbIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YUCEN IS
CpPaBHEHMS, OKPYIJIEHUS M BBIYMCIEHUH, M300paXkaTh JEHCTBUTENbHBIE YMCIA TOUYKAMHU Ha
KOOPJIMHATHOM MPSIMOU.

[IpuMeHsITh MOHATHE apUPMETUYECKOrO0 KBAIpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHHM, WCHOJb3ysl TMPU HEOOXOAUMOCTH KAaJbKYJSTOP, BBIMOJIHATH MpPeoOpa3oBaHUS
BBIPAKEHUH, COJIEPKAIMX KBAJPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIINX U MaJIbIX YHMCEN C MOMOIIBI0 JAECATHYHBIX ApoOeit u
crernenent uncna 10.

Anredpanyveckue BbIPAKEHUS

[IpuMeHsATh MOHSATHE CTENEHH C IEJbIM IOKa3aTesieM, BBINOJHATh MpeoOpa3oBaHUs
BBIPA)XKEHUH, COJIEPKAIIUX CTETIEHH C IIEJIbIM IT0Ka3aTEeIIEM.

BbINONHATE TOXKIECTBEHHBIE MPeoOpa30BaHUsl PallMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE
MpaBWII IEHCTBUN HAJ MHOTOWICHAMH U alreOpandecKuMu IPOOsSMHU.

PackiiagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHMsl BBIPAKCHHUN IS PEHICHUS PA3NIMYHBIX 3a/ad W3
MaTeMaTUKH, CMEXKHBIX TIPEAMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUsA 1 HEPABEHCTBA

Pemiate nuHelHbIe, KBaIpaTHBIC YPAaBHEHUS U PAIIMOHAIbHBIC YPaBHEHUS, CBOASIINECS
K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMHU.

[IpoBoUTH MpOCTEHIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIIE
C MpuMeHeHHueM rpadUdecKuX MPEACTaBICHUN (YyCTaHABIMBATh, UMEET JIM yPAaBHCHHE WIIH
CUCTeMa YpaBHEHUH pEeIleHUsl, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

[lepexoauTh OT cIOBECHOH (OPMYTUPOBKH 3a7auu K e€ anreOpanmyeckoil Mojenu c
MOMOILBK0 COCTaBJICHHMSI YPAaBHEHUS WJIM CUCTEMBbl YPAaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4i MTOJIyUEHHBIN PE3yJIbTaT.

[IpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB JJIs CpPAaBHEHUS, OLIEHKH, peulaTh
JVMHEHHBIE HEPAaBEHCTBA C OJHOW TEPEMEHHOW H WX CHUCTEMBI, JaBaTh TIPaQUUECKyrO
WJUTFOCTPALMIO MHOKECTBA PEILICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

[lonumaTh ¥ HUCHONB30BaTh (PYHKIIMOHAJIBHBIE TMOHSATUS M S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHUS), OMPEACATh 3HAaueHHe (DYHKIMH IO 3HAUYCHUIO apryMeHTa,
OTpeeNATh CBOMCTBA (PyHKIMHU 110 €€ rpaduKy.

CtpouTts rpaduku 3JeMeHTapHBIX (QYHKIIUHN BUAA:

y=kix,y=x2,y=x3,y=[x,y= VX, OITHCBIBATH CBOICTBA YHCIOBON (DYHKIMH IO €&
rpaduky.

K konmy oOydenuss B 9 kjacce oOy4aroOmIUICS MONXYYHT CIEAYIOIIUE MPEAMETHBIC
pe3yJIbTaThI:

Ymucsia ¥ BBIYUCIICHUS

CpaBHUBATH U yIOPSAOYMBATH PALIMOHAIIBHBIE U UPPALIMOHAJIBHBIC YUCIIA.

BrimonHATh apudMeTndeckue ACHCTBUS C pallMOHATBHBIMUA YUCIIAMH, COYETast YCTHHIC
Y IUCbMEHHBIE MPUEMBI, BBIITOJIHATH BEIYMCICHUS C UPPALMOHAIBHBIMU YHCIAMHU.



HaxonuTe 3HaueHUs CTENEHEW C LEJbIMM IIOKa3aTeas MU W KOpPHEH, BBIYHCIATH
3HAQ4YECHMS YMCIIOBBIX BBIPAKECHUM.

OKpyrisaTh NEHCTBUTENBHBIE YUCIIA, BBINOJIHATh NPUKUAKY PE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUA U HEPAaBEHCTBA

Pemlate nuHENHBIE W KBaJpaTHbIE YPABHEHHWs, YPABHEHUS, CBOIAIIHMECS K HUM,
npocTenie IpoOHO-palliOHaIbHbIC YPABHEHHUS.

Pemate cucTteMsl IByX JMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMU U CHCTEMBI JIBYX
YPAaBHEHHUM, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISACTCS JIMHEUHBIM.

Pemath TekcToBblEe 3aauM alreOpandeckKuM CrocoOOM C IMOMOIIBIO COCTaBIEHUS
YPAaBHEHHUs WJIA CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM UYHUCIIE
C MpHUMEHEHHEeM rpaduyecKux MpeAcTaBiIeHU (yCTaHABIMBAaTh, UMEET JM ypaBHEHHE WIU
CUCTEMa YpaBHEHUH pEellEHUsl, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemate nuHelHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE
HEPABEHCTB Ha YMCJIOBOW MPSMOM, 3alIMCHIBATh PEIIEHUE C MOMOIIBIO CUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX HEPAaBEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPsAMOii,
3aIIUCBIBATh PELICHUE C TOMOIIBIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PEIIEHUY PA3JIMYHBIX 33a4.

DyHKUUH

Pacno3naBath pyHKIMN N3y4EeHHBIX BUJOB. [l0Ka3bIBaTh CXEMAaTHUYECKH PACIIOIOKEHHE

Ha KOOPAWHATHOMU TUIOCKOCTH rpadukoB GyHKIMM Buaa: y = kx, y =kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3, y =X y = |x|, B 3aBHCHMOCTH OT 3Ha4cHHiI KO3(DUIMCHTOB, OMHUCHIBATH
CBOICTBa (QyHKITUH.

Crpoutb 1 U300paxkaTb CXeMaTUUYECKU I'papUKU KBaJpaTUUHbIX (PYHKIUH, ONKUCHIBAThH
CBOMCTBA KBAJIPATUYHBIX (PYHKIUI 110 X TpapuKam.

PacriozHaBath kBajpatuyHyro (GQyHKUUIO 10 (GopMmyse, MNPUBOAUTH IMPUMEPHI
KBaJPAaTUYHBIX (QYHKIUI U3 pealbHOM KU3HU, PU3UKH, TEOMETPUH.

YucsioBble MOCJI€10BATEIBLHOCTH U MPOTrPeccuu

Pacno3naBath apupMETHUECKYyI0 M TEOMETPUYECKYIO MPOrPEecCHMH MpU Pa3HBIX
crioco0ax 3a1aHusl.

BBINOAHATS BBIYUCIIEHUS! C MCIIOJIb30BaHUEM (DOPMYJI N-TO WieHa apuPpMETUYECKOU U
r€OMETPUYECKON MPOrpPeCCUi, CYMMBI IIEPBBIX N YJIECHOB.

N300paxxkaTh 4ieHbl IOCIEI0BATENbHOCTH TOYKAMHU Ha KOOPAMHATHON TIOCKOCTH.

PemaTh 3amaun, CBSI3aHHBIE C YUCIOBBIMU MOCIE0BATEILHOCTSIMU, B TOM YHUCIIE 33a4n
U3 peabHON )KU3HHU (C HCIIOJIb30BAHNUEM KaJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHUIN).



TEMATHYECKOE IINTAHUPOBAHHUE

[NPOTPAMME

7 KIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue
(uudposrie)
n/ | pas/iesioB H TeM KonrtpoJsbusie | IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE
n | DporpaMMal padoThI padoThI
pecypchl
Yucna u
bu6mmorekxa [IOK
BBIYUCIICHHUS.
1 25 1 https://m.edsoo.ru/7f415b
PanmonanesHbie 90
qucia -
Anrebpandeckue bubmorera [JOK
2 27 1 https://m.edsoo.ru/7f415b
BBIPAKEHUS
90
bu6mmoreka [JOK
YpaBHeHus 1
3 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopaunats! u bubnuoreka [IOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKIHMH 90
bu6morexa [JOK
[ToBTOpEHME N
5 6 1 https://m.edsoo.ru/7f415b
00o0mIeHme
90
OBUIEE
KOJIMYECTBO
102 5 0
YACOB I1O0
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8 KUIACC

KoauuyecTBo yacoB

DJIEeKTPOHHBIE
HaumenoBanue
Ne KonTtpoJs (mudpossbie)
pa3aesioB U TeM IIpakTuyeckue
n/n Bcero | Hbie o0pa3zoBaTe/ibHbIE
NporpamMmbl padoTbI
paﬁOTbI pecypcbl
Yucna n
1 BBIYHCIICHUS 15 bubmmorexa [IOK
' https://m.edsoo.ru/7f417af8
KBanpaTHbie kKopHH
Yucna n
) BBIUMCIICHHUS. 7 bubmuorexa [JOK
CremneHs ¢ 1eIbIM https://m.edsoo.ru/7f417af8
roKasaTeyieM
Anrebpanueckue
3 BBIPAKCHMUS. 5 1 bu6nuorexa [IOK
KBagparublii https://m.edsoo.ru/7f417af8
TPEXWIECH
Anrebpanueckue
4 BBIPAYKEHHUS. 15 1 bubmuotexa [JOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u
5 HEpaBEHCTBA. 15 1 bubnuorexa [JOK
KBanpatubie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEpaBEHCTBA. 13 bubmmorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus u
bu6mmorexa [JOK
7 HEpPaBEHCTBA. 12 1
https://m.edsoo.ru/7f417af8
HepaBencrtBa
2 @YHKIMH. 5 bubnuorexa LIOK
OCHOBHBIEC TTOHSATHS https://m.edsoo.ru/7f417af8
9 DyYHKIUH. 9 bubmuorexa [JOK
Yucnossle GyHKIMU https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 6 | bubmuoreka [IOK
000011IEHNE https://m.edsoo.ru/7f417afl
OBUIEE KOJIMYECTBO
YACOB I10O 102 5 0
[TPOIT'PAMME
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9 KUIIACC

KosmnuecTBo yacos D1eKTPOHHbBIE
HaumenoBaHue
Ne Kontpoas (uudposbie)
pa3aesioB u TeM IMpakTnyec
n/n Bcero | Hble o0pa3oBaTe/bHbIE
NMPOrpamMMbl KHe padoThl
paﬁoTLI pecypcbl
Yucna u
bu6mmorexa [JOK
BBIYUCIICHHUS.
1 Tei 9 https://m.edsoo.ru/7f4
eHCTBUTENbHBIE 19408
qucia
YpaBHeHus U
bu6mmorexa [IOK
HEpaBEHCTBA.
2 Voa . 14 1 https://m.edsoo.ru/7f4
p BHCHI/ISIUC OJIHOM 19408
MepeMEeHHOMN
VYpaBHeHus u bubnuorexa [JOK
3 HEpaBEHCTBA. 14 1 https://m.edsoo.ru/7f4
Cucremsl ypaBHEHUN 19d08
VYpaBHeHus u bubnmnoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f4
Hepasenctpa 19d08
bu6mmoreka [{OK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
bu6nuoreka [JOK
Yucnossle
6 15 1 https://m.edsoo.ru/7f4
MOCJIEI0BATEILHOCTH 19408
IToBTOpEHME,
oGoGmerHe bu6mmoreka [IOK
7 . ; 18 1 https://m.edsoo.ru/7f4
CI/ICTel\f TU3aIUs 19408
3HaHUI —
OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOI'PAMME
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