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HOACHUTEJBbHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUTUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
TIPOJOJIKEHUST 00pa30BaHUs U B MIOBCETHEBHOM XM3HU. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHS W BBHIBOJHI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCs: OHM HCHOJB3YIOT JIEyKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000IIeHINEe U KOHKPETHU3alHI0, a0CTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3anuen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykType mporpammel y4eOHOTO Kypca «Ausrebpa» s OCHOBHOTO
o0rmiero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATETbHO-METOANYECKHE
nuHuA: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BEIpaKEHUSN», «YpaBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUI pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3yUCHUS Kypca, B3aUMOEHCTBYS C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, TPEACTaBICHHBIC BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapAKTED.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHUS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JIJISI TIOBCETHEBHON
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMH W UPPALUOHATBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUM OTHECEHO K cpeiHeMy 001eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaun oOydeHust anreOpe BXOIAT TaKXKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTRY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yyeHue marepuana CrocoOCTBYET Pa3BUTHIO y OOyYaroumuxcs
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IMaHy B 7-9 kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JICCSTUYHBIC, TIEPEX0J]l OT OJHON (POpMBI 3anucu
npobeit k apyroi. IloHATHe palMoOHAJbHOTO YHCJA, 3aluCh, CpPaBHEHUE,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIbLHBIMM YuciaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
JIPOOH.

CreneHb C HaTypalbHBIM T[OKa3aTeleM: OmpeneleHrne, MnpeodpasoBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJIC MPOIEHTOB. TpyU OCHOBHBIC 3a7a4uM Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus no gpopmynam. [IpeodpasoBanme OYKBEHHBIX BBIPAKEHHIH,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CteneHb MHOTouieHa. Cl0KeHUe, BBIYUTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

YpaBHeHHEe, KOpEHb YpaBHEHMS, IMpaBWia MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JIBYMsI epeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. UucioBble mpomexxyTku. Paccrosnue mexny
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbiX 3aBucuMmocteid. Ilonstue @ynkuuu. [paduk
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmyeckoe pemieHne JMHEHHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHH.

8 KUIIACC

Yuca 1 BBIYMCTICHUSA

KBagparueiii kopeHb u3 uwucna. [loHsTHe 00 UWppalMOHATIBLHOM YHCIIE.
JlecsaTuanable TPUOTMKEHUST HPPAITMOHAIBHBIX yucen. CBoiicTBa apuMeTHIECKUX
KBaJpaTHBIX KOPHEW U UX MPUMEHEHUE K MPEe0oOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYUCIIEHUSM. [[eliCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enpIM NTOKa3aTeneM U e€ ceorictBa. CTaHmaapTHAs 3aMKCh YUCIA.

AnreOpanveckue BbIpPasKeHUs

KBampaTHpiii  Tpé€xuineH, pas3loKEeHHE KBAaJApPAaTHOIO TpPEXWIEHAa Ha
MHOKHTEIIH.

AnreOpandeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckor apolwu.
CrnoxxeHne, BBIYHTAHWE, YMHOXXCHHE, JICIICHHE anreOpandeckux JapoOei.
PaunonanbHbie BhIpaXXeHUS U UX ITPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEeHU, CBOASAIINXCS K JIMHEMHBIM W KBaJPATHBIM.
[Ipocreiiine ApoOHO-paMOHAIbHBIE YPAaBHEHUS.

I'paduueckas mnTepnperanys ypaBHEHUN C IBYMs NIEPEMEHHBIMU U CHCTEM
JVMHEWHBIX YpPaBHEHUM C JByMs NEpPEMEHHbIMU. [IpuMepbl pemeHuss cucrem
HEJIMHEHWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIocoOoM.

HucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OTHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynknuu. OOMacTh OINpeAeNeHruss W MHOXECTBO 3HAYCHHI
dbynkimn. CriocoObI 3a1anust yHKITHA.

I'padpux ¢dynkuun. YUrenune coilcTB (yHKuuu no €€ rpaduky. IIpumepsr
rpa@ukoB GyHKLIHNA, OTPaXKAIOIIUX PEAIbHbBIE POLECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. Tpaduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yuciia 1 BHIYUCTICHUA

PannonanbHble ymncia, uppalloOHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUYHbIE 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEUCTBUTENIbHbIE YUCIIa
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEUCTBUTENBHBIX YACET U KOOPAUHATHOMN NPSIMOM.

CpaBHEeHHE JIEWCTBUTENbHBIX 4HCeN, apUpMETUYECKUE JIEUCTBUS C
JNENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpnOnmxE€HHOE 3HaUEHUE BETMYMHBI, TOYHOCTh NMpUOIMKeHusa. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yIbTaToB BEIYUCICHUMN.

YpaBHeHHUs] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW W 4ETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHue ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucTeM JByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETALAs CUCTEMBI YPABHEHUN C IBYMs [ICPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. Pemienue cucrem
JIMHEUHBIX HEPAaBEHCTB C OJHOW IniepeMeHHOW. KBajgpaTHble HeEpaBEeHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢yskuus, e€ rpaguxk u coiicrBa. IlapaGona, koopauHaThI
BEPIIUHBI TapadO0IIbl, 0Ch CAHMMETPUH MapaOOJIbI.

Ipadukn byskmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| u ux
CBONCTBA.

Yucii0BbIC OCIEA0BATEIHHOCTH M MPOrPEeCCUH



[IoHATHE 4YHCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u popMyJIoit N-ro yjeHa.

Apudmernueckass u reomerpuyeckas nporpeccur. dopmynsl N-ro uieHa
apu(PpMETHYECKON 1 T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxxeHne 4wiIeHOB apu(PMETUUYECKON M T'€OMETPUYECKON Mporpeccuit
TOYKAMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIHUAIBHBIM POCT.
CloXHbI€ TIPOLICHTBHI.



INIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

NPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCUICKON
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3alliu ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPAaKTUYECKUM IPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MAaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTUYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M 0OIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YECKOW KYJIbTYpOH KakK CpeACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBbIO MPUMEHATH MAaTEMAaTHYECKHWE 3HAHUS B HMHTEpPECAX CBOErO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IIpaBa Ha OITMOKY M TAKOI'0 JKE MpaBa JPYyroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJILHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U IMyTEH UX pelIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(MUIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHUCTBUS, (OpPMYIHpPOBATh M OIEHUBATh PHUCKH U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

¢ BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXIy IOHATHAMHU, (OPMYIUPOBATH
ONIpECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCTIPHHUMATh,  (OpPMYJIMpPOBaTh H  MPEoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



e BBISIBIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npeayiaratb ~ KpUTEpUM IS BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

e ICTIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHUBHBIX H
MHJIYKTHUBHBIX YMO3aKJIOUECHUH, yMO3aKJIFOUEHUH 10 aHAJIOTHH;

e pa3bupaTh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKIACHUHN (MpSMbBIC U OT
IPOTHUBHOI0), MPOBOAUTH CAMOCTOSATEIBLHO HECJOXKHBIE JOKa3aTelbCTBa
MaTeMaTH4ecKux (DakTOB, BBICTpaWBaTh apryMEHTALMIO, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CIOCOO pelieHus y4eOHOUM 3amadu (CpaBHUBATH HECKOJBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

* ICTIOJIb30BaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO0, MHEHHUE;

¢ IPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

e CAMOCTOSITENHHO (HOPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

e IPOrHO3UPOBATh BO3MOYKHOE pA3BUTHE IMIPOILIECCA, A TAKXKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ nagopmanueii:

¢ BBISIBJISITH  HEJJOCTATOYHOCTh M H30BITOUHOCTh HMH(POpPMAILMM, JaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

e BEIOWpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

eBBIOMpaTh (GOpMy TIpeAcCTaBieHHS UWHGOpPMAIIMM U WLIIOCTPUPOBATH
pelaeMpie 3a7add  CXEeMaMH, JuarpaMMaMiy, WHOW Tpadukod W ux
KOMOWHAILIUSIMU;

¢ OLICHUBATh HAN&KHOCTh WHOOpPMAIMU 10 KPUTEPUSIM, MPEAIOKEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIEC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:



e BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBUSIMHU
U UEeNSIMU OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIPAXKaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOXIY
pelIeHHs 3aa4l, KOMMEHTHPOBATh MOJyYeHHBIN PE3YIIbTAT;

B X07Ie 00CYX/IEHHsI 33]1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIaeMOH TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pElIeHUsl, COIOCTABISATh CBOU CYXKICHUA C CYXKICHHSIMU JIPYyTHX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMuue U CXOJCTBO IMO3ULIUM, B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABIATH PE3YJIbTAThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MPOEKTa, CAMOCTOSITEIIBHO BHIOMPATh (PopMaT BBICTYIUICHUS C YYETOM
3aJlay Ipe3eHTalMi 1 OCOOEHHOCTEN ayAUTOPHY;

e IOHMMAaTh U MCHOJIb30BATh MPEUMYIIECTBA KOMAHAHON U WHIUBUAYATIbHOU
paboThI U PEIICHUH YIYEOHBIX MAaTEMAaTHUYECKUX 3a]1aY;

e IPUHUMAThH 1I€JIb COBMECTHOM EATEIbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paloThl, pachpenensiTb BUIbl padoT, JAOrOBapUBATHCA,
00CYXJ1aTh MPOLECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOJICH;

e y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsel (0OCyxkaeHus, 0oOMEH
MHEHUSIMU, MO3TOBBIE IITYPMbl W JIPYTHUE), BBINOJHATH CBOI YacTh
paboThI U KOOPJAUHUPOBATH CBOU JACHCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

e CAMOCTOSITEILHO COCTaBJIATh IUIAH, AITOPUTM pElIeHUs 3ajauu (U €ro
4acTh), BHIOMpaATh COCO0 perieHuss ¢ y4€TOM HUMEIONIHUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUPOBaTh U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI HHTEJJICKT:

e BJIAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MPOLEcca U pe3ysbTaTa
pELIEHUsI MATEMATUYECKOM 3a]1a4u;

e IPEJIBUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTATA ACSATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHSATH MPUYUHBI JTOCTIDKCHUS] WIIM HEIOCTHKEHUS IEJIH,
HAXOJUTh OMINOKY, TaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTaThI:

Yucaa v BbIYMCICHUS

BbimonHsaTh, coderass yCTHble M NMUChbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEICTBUS C PallMOHAJIbHBIMHU YHCIAMU.

Haxonute 3HaYeHWs YHUCIOBBIX BBIPAXKEHHUM, MPUMEHSTh pPa3HOOOpa3HbIe
CIOCOOBI U MPUEMBI BHIYUCIICHHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECATUUHBIE TPOOH.

[lepexonuTe OT OgHOM (DOPMBI 3aMUCH YUCEN K ApYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHHBATh M YIOPSI0YMBATH PALMOHAIBHBIE YHACIA.

OKpyrisaTe yucia.

BBINOAHATS NPUKHUIIKY U OLEHKY PE3YJIbTaTa BBIYMCICHUM, OLIEHKY 3HaUYCHUM
YUCJIOBBIX BBIPAXKECHUI. BBIMOIHATH AEHCTBHUS CO CTENEHSMH C HATypaJbHBIMU
NOKAa3aTEISIMHU.

[IpuMeHsATh  TpPU3HAKU  JETUMOCTH,  pa3JOKEHUE Ha  MHOXKUTEIU
HATypalbHBIX YUCEIL.

PemaTtp npakTUKO-OPHEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIIECHUEM
BEJIUYMH, MPONOPLUUOHAIBHOCTBIO BEJIIMYWH, MPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelIeHus 3a7a4 C YYETOM OTpaHUYECHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredOpanyeckue BbIPasKeHUS

Hcnonb30BaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPQKEHHM NpPH 3aJaHHBIX 3HAYEHUSX
EPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl  LIETIOTO  BBIPKEHUS B MHOTOWICH
NPUBEACHUEM MOJOOHBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BbINONHAT yMHOKEHHME OJIHOWIEHA HAa MHOTOYWIEH W MHOrOWieHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOMUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNIUPOBKH  CIAraeMblXx,
npuMeHeHUs1 GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[IpumensaTs npeoOpa3zoBaHKUsI MHOTOUYWICHOB ISl PELICHUS Pa3IMYHBIX 3a]ad
U3 MaTeMAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Wcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEISIMU IS
npeoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHHs] U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs] C OAHOM IIEPEMEHHOW, NMPUMEHsS INpPaBUJIA
nepexo/ia OT UCXOJHOTO YPaBHEHUS! K paBHOCUIBHOMY eMmy. IIpoBepsTh, siBisercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumeHsaTh rpaduyeckre METObl IPHU PELICHNUN JIMHEWHBIX YPABHEHHUIN U UX
CUCTEM.

[TonGupare mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIeHUEM JUHEHHOro
YPaBHEHUsI C IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMU, MOJB3YySICh TpauKOM, MNPUBOJUTH HPUMEPHI PEHICHUS
yYpaBHEHHUS.

Pemats cucreMsl 1ByX JIMHEMHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHM 10 YCIOBHIO 3aJayd, WHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MTOJTYyYECHHBIA PE3yJIbTar.

DyHKUNHA

N300paxkath Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPIAMHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKUIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, PACCTOSHME, L€HA, KOJIMYECTBO, CTOMMOCTS,
POU3BOAUTEIBLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHrne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid cocod MpEACTABICHHUS W aHalW3a WHGOpMAINH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHiy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUSA

Hcnonp30BaTh HayajabHbBIE MPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh NEUCTBUTEIIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN MIPSIMOM.

[IpumeHsATs TNOHATHE apU(PMETUYECKOrO0 KBAJAPATHOTO KOPHSA, HAXOAUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBINOIHSTH
npeoOpa3oBaHUsl BbIPAKEHUH, COJEp)KallMX KBaJpaTHble KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u crerneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTelIeM, BBIMOIHATD
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI Ha/l MHOTOYWICHAMH U aTreOpandecKUMU JPOOSIMHU.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEWHBIC, KBaJpaTHbIC YpaBHEHUS U pallUOHAJIbHBIC YpaBHEHWS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
J ypaBHEHUE WM CUCTEMA YPABHEHUW PEHICHHUS, €CIIM MUMEET, TO CKOJIbKO, U
nmpouee).

[TepexoauTh OT clOBECHON (OPMYITHPOBKHU 3a7adul K €€ anreOpamveckoit
MOJEIM C TIOMOLIBI0 COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yibTarT.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OmHCBHIBaTb CBOWCTBa YHCIIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breimonuate apudmerndeckue AEHCTBUS € PAIlMOHAIBHBIMU  YHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxonuTh 3HaueHus CTENEHEW C LENbIMU I[OKA3aTesiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHBIE W KBaJApaTHbIE YpPaBHEHUs, YPaBHEHMS, CBOISIIMECH K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIUHEHHBIM.

PemaTte TekcToBBIe 3amauM  anreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpecTaBlieHuid (yCTaHaBlIUBaTh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pELICHUE HEPABEHCTB HA YUCIOBOW NPSMOMW, 3alMCHIBATH PELICHUE C IOMOLIBIO
CHMBOIJIOB.

Pemate  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIUYHBIX 3a1a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loKa3bpIBaTh CXEMaTHYECKU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peabHOM KU3HU, (PU3UKHU, TEOMETPHUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3naBaTh apu@METHUECKYI0O U TE€OMETPUYECKYIO0 TNPOrPECCUH MpPHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyln N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB u udposbie
Ne n/m pasi Konrpoabnusie | IIpakruyeckue (uitcpp )
TeM NMPOrpaMMbl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BBIYUCIICHHUS. o5 1 bu6anoreka IJOK
PauunoHaibHbIE YKCa https://m.edsoo.ru/7f415b90
bu6anoreka IJOK
2 A 27 1
JIrCOPAHICCKHE BIpAXCHH https://m.edsoo.ru/7f415b90
bu6anoreka IJOK
2 1
3 ¥ PaBHEHILA i1 HEpABeHCTBA 0 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaguku. 24 1 bubmmnoreka [IOK
OyHKIUN https://m.edsoo0.ru/7f415b90
bu6anorexa IJOK
5 IT 6 1
OBTOPEHHE 1 0b0bUIeHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOITPAMME
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8 KUIACC

KoaunuecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U TeM (undpoBbIe)
n/n MporpaMmMbl Bceero Kontpoabnbie | IlpakTnueckue P
Sorel ABoTEL o0pa3oBaTe/ibHbIE
pa P pecypcsl
1 Uucna v Beiuncienus. KpagpartHeie 15 bubnuorexa LIOK
KOpHHU https://m.edsoo.ru/7f417af8
5 Yncaa u Beraucienus. CTeneHs ¢ 7 bubmuorexa [IOK
[ETBIM TTOKA3aTEIEM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIPaKCHHUS. 5 1 bu6mmoreka [IOK
KBagpaTHbIil TpEXuneH https://m.edsoo.ru/7f417af8
A AnreOpandeckue BIPaKCHUS. 15 1 Bu6moreka [IOK
Aﬂre6panqecl<a;[ HPO6B https://m.edsoo.ru/7f417af8
. YpaBHEHHS U HEPABEHCTBA. 15 L Bu6inorexa IIOK
KBanparneie ypaBHeHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHHS 1 HEPABEHCTBA. 13 Bu6inorexa IIOK
Cucrtembl ypaBHEHU https://m.edsoo.ru/7f417af8
. YpaBHEHHS 1 HEPABEHCTBA. 1 1 Bubsmoreka [IOK
Hepasencra https://m.edsoo.ru/7f417afg
but6mmoreka [IOK
8 . 5
PyHKUH. OCHOBHBIE NOHATHS https://m.eds00.ru/7f417af8
but6mmoreka [IOK
o PynKum. Hucnosbie yHKIMY o https.//m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 6 1
Hosropenue n 0bodmenne https://m.edso0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoumnuecTBo 4acos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
n/n TeM MPOrpamMMbl Bceero Koutpoabnrie - TMpakriieckue o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypchl
1 Yucna v BBIYMCIICHHUS. 9 bu6anoreka IJOK
JleficTBUTENBHBIE YHCIIA https://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTRBA.
2 YgaBHeHHﬁ c 01111;01?1 14 1 bubmmorexa HHOK
. https://m.edsoo.ru/7f419d08
MepEMEHHOM
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubmuoreka [JOK
CucTeMbl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubmmoreka [JOK
HepaBeHnctpa https://m.edsoo.ru/7f419d08
bu6aunoreka IJOK
> Gy 16 1 https://m.edso0.ru/7f419d08
6 YucnoBsie 15 1 bu6anoreka IJOK
[IOCJIEI0BATENBHOCTH https://m.edsoo0.ru/7f419d08
7 [ToBTOpEeHue, 0600IIEHUE, 18 1 bu6anoreka IJOK
CHCTEMATU3aLis 3HAaHUHN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME
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