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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUIUINH, KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
POJOJIKEHUSI 00pAa30BaHUs U B MIOBCETHEBHOM KM3HU. PazBuTue y o0ydaronmxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUsT MaTEMaTUYECKON HAYKOW SIBJICHUH U TIPOIIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUM U B PAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydyenue anreOpnl oOecrieyMBaeT pa3BUTHE YMEHHUS HaOJIOaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBHIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OO0YYalolUXCsi: OHM HCHOJB3YIOT JE€IYKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000LIEHIEe U KOHKPETU3alNI0, a0CTparupoBaHue U
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 ABJISeTCS pealn3aluen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykrype mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOTO
o0rmiero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATETbHO-METOANYECKHE
nuHuA: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BBIPKEHUSI», «Y paBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTHKEHUHU TPEX JIET U3yUEHUsS Kypca, B3aUMOCHCTBYSI C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAUTCS JIOTUYECKU PacCyKJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIbHOIO MaremaTudeckoro s3bika. ConaepxaTelnbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHUS, (HOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX /ISl TIOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMU W UPPALMOHATIBHBIMH YHCIAMU, (OPMUPOBAHUEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYyUYarOUIUXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHHUE MAaTEeMaTUKHU KakK
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMSI Kypca UH(MOPMATUKH, U OBJIAJCHUE HaBBbIKAMHU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUK O (PYHKIMSAX KaK BaKHEHIIeH MaTeMaTHU4eCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3ydeHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Aunredpa», KOTOpPBIA BKJIOYAET CJENYIOIIME OCHOBHBIE pPa3eNibl COACP>KAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 acoB: 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,
yIOPSIOYMBAHUE PAIMOHAIBHBIX  YuCel. ApudMeTHuecKkue JEeUCTBHS C
palMoHaIbLHBIMM YuciaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
JIPOOH.

CreneHb C HaTypaJbHBIM T[IOKa3aTeNeM: OmpeneseHue, Mnpeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJI€ MPOIEHTOB. TpU 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.

Anredpanyeckue BbIpPaKeHUsA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXJIGCTBEHHO paBHBIE BBIPAKCHHS, TMpaBWiIa MpeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowiensl U MHOrowieHbl. CreneHb MHOrousieHa. Clo0KeHue, BBIYMTAHUE,
YMHOXXE€HUE MHOTOWIEHOB. DOpMysbl COKpAlIEHHOIO YMHOXEHHS: KBaApaT
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIuHelHOE ypaBHEHUE C OJIHOM MEPEMEHHOW, YHCIO KOPHEW JMHEHHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YpaBHEHU C JByMs NEPEMEHHbIMU. PellieHne CHUCTEM ypaBHEHHI
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoid. HucnoBble mpomMexyTku. Paccrosinue Mexay
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. Ilonsrtue ¢ynkuuu. [padux
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX ypPaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIIACC

Yucaa 1 BBIYMCICHUS

KBampaTueiii kopenb u3 uucna. IloHsatne 00 uUPpaLMOHAIBHOM YHUCIHE.
HecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBa/IPAaTHBIX KOPHEN U X MPUMEHEHHE K TPEOOPa30BaHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM U e€ ceorctBa. CTaHmaapTHAs 3alKMCh YUCIA.

AnreOpandeckue BhIpaKeHUIANTre0pandyecKue BbIpaskeHust

KBampaTHbiii  TpéxwieH, pa3ioKEHHE KBAaJpPaTHOrO TPEXWIEHAa Ha
MHOXUTENH.

AnreOpaudeckass apoob. OCHOBHOE CBOMCTBO aireOpamdeckoil apolwu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHHUE, JeleHue anreOpanyeckux apooOeit.
PanmonanbHbie BhIpaKEHUS U UX MpeoOpa3oBaHHUe.

YpaBHEHUS U HEPABEHCTBAY pABHEHHSI M HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOrO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIbHBIE YPABHEHUS.

I'padmyeckas uHTEpIIpeTalvs YpaBHEHUM ¢ BYMSI IEPEMEHHBIMH U CHCTEM
JVHEWHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. [IpuMmepbl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrempl JIMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

OyHKIMNPYHKUMH

[Tonsitue @ynknuu. OOMacTh ONpeAeNeHruss W MHOXECTBO 3HAYCHHI
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padpux dynxkmun. Urtenune coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpa@uKoB (PYHKIHA, OTPAXKAIOIINUX PEATIbHBIE IPOLIECCHI.



OyHKIMM, OINHUCHIBAIONIME TIPSAMYIO M OOpaTHYI MPONOPIHOHAIbHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yucua 1 BBIYMCICHUSA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JeCITUYHbIE 1poOU. MHOXKECTBO IEMCTBUTENIbHBIX YUCEIN, ACHCTBUTEIbHBIEC YHCIIA
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JEMCTBUTEIBHBIX YHCEIT U KOOPAUHATHON MPAMOM.

CpaBHeHUE [JIEWCTBUTENBHBIX YHCEN, apuUPMETHYeCKue JEHUCTBUA C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

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

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v oLeHkKa pe3yabTaToOB BBIUUCICHUM.

YpaBHeHus] 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 Pa3JI0KEHUEM 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 KOTOpPbIX JUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIIPETALHs] CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOM. PelienHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiicTBa. [lapaboma, KOOpaWHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUH MTapabOJIbI.

Ipaduku Gyrkmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| ,  ux
CBONCTBA.



UucnoBble  mociieoBaTeIbHOCTUUHCI0BBIE  MOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE 4YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIbBHOCTH
pPEKYppEeHTHOH (opMyioi U (popmyIioil N-ro wieHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. dopmynsl N-ro 4ieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakenne wieHOB apu(METHUECKON M TEOMETPUYECKOM Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBINA POCT.
CI10XHBIE IPOLIEHTBI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MAaTUKOB M POCCUMCKOW MAaTeMaTU4YECKOW IIKOJIbI, K HCIIOJIB30BAaHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B IESITENBHOCTH YUYEHOIO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
JESITENbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UEIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpA, OBJAJEHUEM IPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIBCKON
NEATEIbHOCTH;



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

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
30POBbS, BEACHUS  3J0pOBOro  oOpa3a KuU3HU  (30pOBOE  MHUTAHMUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHNE MaTEeMAaTUUYECKUX 3HAHWUM ISl pEelIeHUs 3a1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCH YCJIOBHAM COLMAJBLHON U NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OTBITA JPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpPE/ICIICHUsS]  TMOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH MW  TNPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBISITH ~ MaTE€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPpUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMBIC U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aAPTyYMCEHTAIIUI0, TPUBOJIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOcOo0 pemieHus yuyeOHOW 3ajaun (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh Hauboyiee MOAXOASIIIMKA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
DKCIIEPUMEHT,  HEOOJIbIIOE  HMCCIEAOBAHME MO  YCTAHOBJICHHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUI;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (opMy TMpeAcTaBieHHs HWHOpPMAIUM W WUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBAaTh HaAEKHOCTh WH(GOPMAIMM IO KPUTEPHUSIM, MPEAIOKEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJIIMH OOIIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TI0
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYKJEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHMsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOTa, OOHAPYXXWUBATh Pa3IMuUe W CXOJICTBO IO3UIIHHA, B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
WCCJICIOBAHUsA,  TPOEKTa,  CaMOCTOSATEIHHO  BBIOMpaTh  dopmar
BBICTYIIICHUS C YUIETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAMBUIYaIbHOW paOOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3a1ad4;

MPUHUMATH 1eJIb COBMECTHON JEATENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensartb BUAbl padoOT, J1OrOBapUBaTHCH,
o0CyXIaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSIMH, MO3TOBbIE€ INTYPMbI W JIPyTU€), BBIMOJHATH CBOIO YacThb
paboThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMHU KOMAaH]IbI,
OIICHUBATh KA4E€CTBO CBOETO BKJIaJa B OOIMMNA TPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTaBJISITH IUIAH, aJICOPUTM pEUICHUs 3aAaddl (WU ero
4acTh), BBIOUpATh CIOCOO PEHICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIAJE€Th CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJS Ipouecca U
pe3yiibTara peleHnss MaTeMaTU4eCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPH PEIICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IIOCTABICHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenuss B 7 kJacce OOYyYalOIIMIICS TOJYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, coderas YCTHbIE M THChbMEHHBIE NPUEMBI, apudmerndeckue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN TPOOHBIX BBIPAKCHHM, COAEPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTs OT OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YIOPSJOUYNBATH PAllMOHATILHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH ACHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KEHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUUOHAILHOCTBIO BEJIUYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3yabTaThl pelIeHusl 3a7a4 ¢ y4€TOM OTrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnons3oBaTh airedOpandeckyr0 TEPMUHOJIOTUIO U CUMBOJIHUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HadueHUsT OyKBEHHBIX BBIPOKCHHM TPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
IPUBEACHUEM TOJJOOHBIX CIIAra€MBbIX, PACKPHITHEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIbIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
npeoOpa3oBaHUs BBIPAKCHHI.



YpaBHeHUs] U HEPABEHCTBA

Pemiaty nMHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
repexoaa OT UCXOAHOI0 YPAaBHEHHUsI K paBHOCWIBHOMY eMy. [IpoBepsTs, sBusercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METObl IPU PELICHUU JIMHEWHBIX YPABHEHUHN U UX
CUCTEM.

[TogOupaTes npuMepsl Tap YUCEN, SBISIONIMXCA PEIICHUEM JIHHEHHOTO
YpaBHEHUSA C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMU, TOJB3YACh TIpaUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

Pemiate cuctemsl ABYX JIMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPAaBHEHHM 110 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPJAUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YMCIIOBBIEC IPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPIAWHATAM,
CTpouTh Tpaduku THHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINH Y = |X|.

OnuceiBaTh C MOMOIIBKO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHME, II€HA, KOJIHMYECTBO, CTOMMOCT,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonute 3HaueHne QyHKIMH MO 3HAUYCHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii crocod MpEACTaBICHUS U aHaTu3a MH(OpMAIMH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIMIO U3 TPa(PUKOB peaibHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce OOy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HayajabHbIE MPEIACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
YHCEeIT JUTsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh NCUCTBUTEIIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIB3Yysl MPU HEOOXOAMMOCTU KaJbKYISTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUHN, COACPKAIIMX KBaJApPAaTHBIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.



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

AuredpanvecKkue BbIPaKeHUs!

[IpyuMeHsATh, TOHSTHE CTENEHUW C IEJbIM TO0Ka3aTeJleM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaJipaTHBIN TPEXUIEH HA MHOXKUTEIH.

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

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHH C ABYMS IIEPEMEHHBIMM.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
JU ypaBHEHUE WM CHUCTEMa YpPaBHEHHUH pEIECHUs, €CId UMEET, TO CKOJbKO, U
nmpouee).

[TepexoauTh OT cioBecHON (GOPMYIUPOBKK 3ajauu K €€ anreOpanyeckoin
MOJEIM C TIOMOIIBI) COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

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

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUYEHUS), ONPEACIATh 3HAUCHUE (YHKIUU IO 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xonHiy obyuenus B 9 kJjacce o0Oyyarouuics TMOJMYYUT CIEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmerudeckue AEHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPpALMOHATBHBIMU YUCIaAMHU.



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

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHbIC YPaBHEHUs, YPAaBHEHUS, CBOISIIMECS K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

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

Pemate TekcToBBle 3amauM anreOpaMuecKuM CHOoCOOOM C  MOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WIM CUCTEMA YPABHEHUN DPELICHHUs, €CIIM UMEET, TO CKOJIBKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemate  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, U300pa)kaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

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(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Ctpouth W n300pakaTh CXeMaTHYECKH TpaduKH KBAJAPATUIHBIX (PYHKIUH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3HaBaTh apu(METHUECKYI0O U TE€OMETPUYECKYI0 MPOrpPEecCHH MpHU
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).



TEMATUYECKOE INTAHUPOBAHUE

7 KNACC
Ne i/ HanveHnoBaHue pa3aesioB U TEM MPOTPaMMBbI KomgectBo gacor OnekTpoHHbIe (TP POBHIE) 00pa3oBaTEILHBIC
pecypcsl
Bcero KonTponbHbie IIpakTnueckue
paboThI paboThI
1 Yucna 1 BeluMcieHus. PanyonanbHble yncia 25 1 BBeauTe 3HayeHue | [[bubmmorexa [IOK
https://m.edsoo.ru/7f415b90]]
2 Anrebpanyeckue BbIPaKEHHS 27 1 BBeauTe 3HadeHue | [[budmmoteka [IOK
https://m.edsoo.ru/7f415b90]]
3 VYpaBHEHHS U HEPABEHCTBA 20 1 BBeauTe 3HadeHue | [[buommoteka [IOK
https://m.edsoo.ru/7f415b90]]
4 Koopaunate! u rpaduku. OyHkuun 24 1 BBeute 3Havenne | [[bubnmoreka LIOK
https://m.edsoo.ru/7f415b90]]
S) [ToBTOpeHHE u 0600MIIEHNE 6 1 BBeauTe 3nadenue | [[bubmuorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME



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

No HanmMeHnoBaHMe pa3aesioB U TEM MPOTPaMMEI KomudectBo gacos OnexkTpoHHBIE (I POBHIE) 00Pa30BATEIIHHEIC
n/m pecypchl
Bcero KountposbHbie [IpakTHueckue
paboThr paboThI

1 Yucna u Beruncnenus. KBagparueie KopHH 15 | BBenure 3Havenue | BBeaute 3HaueHue |[[bubnmorexa [IOK
https://m.edsoo.ru/7f417af8]]

2 UYucna u Berurcienus. CTeneHp ¢ UeabIM 7 BBeJMTE 3Ha4YeHHe | BBeaute 3HaueHue |[[bubamorexa IIOK
[I0Ka3aTejIeM https://m.edsoo.ru/7f417af8]]

3 Anrebpanueckue BoipaxeHus. KBaapaTHblii 5 1 BBeauTe 3HaYeHue | [[bubmmotexa [IOK
TpEXWICH https://m.edsoo.ru/7f417af8]]

4 Anrebpanueckuie BeIpaxxeHus. Anredpandeckas 15 1 BBeuTe 3Ha4uenue |[[bubnuorexka [IOK
IpoOb https://m.edsoo.ru/7f417af8]]

S) VYpaBHeHus u HepaBeHCcTBa. KBanmpaTHbie 15 1 BBenuTe 3Ha4uenne |[[bubnuoreka LIOK
ypaBHEHHS https://m.edsoo.ru/7f417af8]]

6 VYpaBHenus u HepaBeHCTBa. CHCTEMBI YpaBHEHUM 13 | BBenure 3Havyenme | BBeaute 3Havenue |[[bubmmorexa LIOK
https://m.edsoo.ru/7f417af8]]

7 VYpaBHeHus u HepaBeHCTBAa. HepaBeHcTBa 12 1 BBeuTe 3Ha4enne | [[bubmmorexa [IOK
https://m.edsoo.ru/7f417af8]]

8 Oynakiuu. OCHOBHBIE TTOHITHS 5 BBEIUTE 3HaYeHue | BBeaute 3HadeHue |[[bubmmoreka IJOK
https://m.edsoo.ru/7f417af8]]

9 Oyukiun. Yucnossle GyHKINU 9 BBe/MTE 3HaYeHne | BBeaure 3HaucHue |[[bubmmuorexa [JOK
https://m.edsoo.ru/7f417af8]]

10  |TloBTOpenue u 0000IICHHE 6 2 BBesuTe 3Hauenue | [[bubanoreka [IOK

https://m.edsoo.ru/7f417af8]]

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KNIACC

Ne HanmeHoBaHMe pa3nesioB ¥ TEM MPOTPaMMBbI KomugecTBo wacos OnekTpoHHbIe (ITU(PPOBLIC) 00pa3oBaTEILHBIC
/o pecypcbl
Bcero KoHnTponbHele IIpakTueckue
paboThI paboThI
1 Yucna v BeruncieHus. JleiicTBUTENbHBIE YU CIIa 9 | BBenure 3nauenue | BBeaute 3Hauenue |[[bubmmorexa [IOK
https://m.edso0.ru/7f419d08]]
2 VYpaBHEHUS K HEPABEHCTBA. Y PaBHEHHS C OAHOM 14 1 BBeaute 3Hauenue |[[bubnmoreka [JOK
nepeMeHHOM https://m.edsoo.ru/7f419d08]]
3 VYpaBuenust u HepaBeHCTBAa. CHCTEMBI YpaBHEHHIA 14 1 BBeuTe 3Hauenue | [[bubmmorexa IIOK
https://m.edsoo.ru/7f419d08]]
4 VYpaBHeHHs 1 HepaBeHCTBa. HepaBeHCTBa 16 1 BBeaure 3HaueHue |[[buonuoreka [IOK
https://m.edso0.ru/7f419d08]]
5 OyHKIUH 16 1 BBeuTe 3HaueHue | [[bubmmorexa IIOK
https://m.edso0.ru/7f419d08]]
6 YucioBbIe MOCIeI0BATeIbHOCTH 15 1 BBeaute 3HaveHne |[[bubnuorexa [JOK
https://m.edsoo0.ru/7f419d08]]
7 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIIHS 3HAHUI 18 1 BBeaute 3HaveHue |[[bubnuorexa [JOK
https://m.edsoo0.ru/7f419d08]]
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KJIACC
Kop,
MpoBepsemble NpegmeTHbIe pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTe/ibHOIA
nposepsemoro
nporpammbl OCHOBHOTO o6uiero o6pasoBaHuA
pesynbTara
1 Uwcna U BEIYUCIICHHUS
11 BLIHOHHHTL, codyeTasds YCTHBIC W MNHCbMCHHBIC l'[pI/IéMLI, apI/I(bMCTI/ILICCKI/Ie }:[eflCTBHfI C
paIMOHATBHBIMU YUCIAMU
HaxonuTh 3HaueHMs YUCIIOBBIX BBIPAKCHMH, IPUMEHATH Pa3HOOOpa3HbIC CIOCOOBI U MPUEMBI
1.2 BBIUMCIICHUS] 3HAYCHUH JPOOHBIX BBIPAKEHUIA, COJACPKAIIMX OOBIKHOBEHHBIC M JIECATHYHBIE
JIpobu
[TepexomuTh OT OAHOM (GOPMBI 3aIKCH YHCEN K IPYroi (MpeoOpa3oBbIBaTh JAESCATHUHYIO TPOOb
1.3 B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCCKOHEUHYIO JCCATHYHYIO
JIpo0b)
1.4 CpaBHUBAThH U YIOPAJOYMBATH PALMOHAIBHBIC YHCIIA
15 OKpyYIJIATh YKCia
16 BEIMONMHATE TPUKUAKY W ONCHKY pe3yiabTaTa BBIYUCICHUH, OLECHKY 3HAUYCHUH YHCIIOBBIX
BEIpaKeHUH. BBRIIONHATS JEHCTBHS CO CTENCHSMH ¢ HATYPaTbHBIMH TOKA3aTEISIMH
1.7 [IpuMeHSITh IPU3HAKH AEITUMOCTH, pa3JIosKeHIE Ha MHOKHATEIN HATYPAIGHBIX YHCET
Pemmate mpakTHKO-OpHEHTHPOBAHHBIC 3aladd, CBsS3aHHBIE C OTHOIICHWEM BEJIMYHH,
1.8 MIPONOPIHOHATFHOCTBIO BEIMYHH, ITPOIIEHTAMHU, HHTEPIIPETUPOBATE PE3YIbTATHl PEIICHUS 33129
C yI€TOM OTpaHHUYCHHH, CBSI3aHHBIX CO CBOHCTBAMH PacCMaTPUBACMBIX O0OBEKTOB
2 AnreOpandeckue BRIPasKEHHSI
21 Hcnonp3oBaTh anreOpanmdecKylo TEPMUHOJOTHIO ¥ CHMBOJIHKY, TPHUMEHATH €€ B IIpoIlecce
OCBOCHHS YUeOHOTO MaTepraia
2.2 HaxonmuTh 3HaueHus OYKBEHHBIX BBIPAKCHHI TPH 33JAHHBIX 3HAUCHUSIX ITEPEMCHHBIX
23 BeImonHATE TpeoOpa3oBaHMs IENOT0 BBIPAKCHUS B MHOTOWICH NPUBEICHHEM TOJI00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK
24 Brimonusate YMHOXCHHEC OJHO4YJICHA Ha MHOTOYJICH U MHOT'O4YJICHA Ha MHOT'OYJICH, IPUMCHATH
(hopMyITBI KBaJ[paTa CYMMBI M KBaJpaTa pa3HOCTH
OCyILECTBIATh Pa3IOKECHUE MHOTOYICHOB Ha MHOXHTEIM C MOMOIIBIO BBIHECEHHS 33 CKOOKU
2.5 O0IEro MHOXHTEJNSI, TPYMIUPOBKH ClIaraeMbIX, MPUMEHEHUs (GOpPMya COKpAIIEHHOTO
YMHOKCHHS
26 HpI/IMeHﬂTI: HpeO6pa3OBaHI/IH MH(\)'FOLIJ'IGHOB JJI1 pCIICHUA pa3/IMYHBbIX 3a/lad U3 MAaTCMATUKHU,
CMEKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKU
27 I/ICHOJEL?)OBaTB CBOWCTBA CTETIEHEH C HATYpaIbHBIMH ITOKa3aTESIMU ISl IPeoOpa30BaHusl BBIpa-
KEHUH
3 YpaBHEHHS U HEPABEHCTBA
Pemares nwHeWHBIE ypaBHEHHS C OJHOW TIEPEMEHHOW, MPHUMEHSsI TpaBuUjia TNepexoja OT
3.1 UCXOTHOTO YPaBHEHHMS K PaBHOCHWIBHOMY eMy. IlpoBepsiTh, SBISETCS JIM YHCIO KOPHEM
ypaBHEHUS
3.2 [TpumensTs rpadudeckue METOIBI IPU PEIICHUN JTUHEHHBIX YpaBHECHHH B UX CHCTEM
33 [lonOupate mpuMepsl Tap YHCEN, SBILSIOIIUXCS PEUICHHEM JHWHEHHOTO YPaBHEHHUS C JBYMS
MIEPEMECHHBIMHU
34 CTpouTh B KOOPIMHATHON TUIOCKOCTH TpadUK JTHMHEHHOTO YpaBHEHUS C IBYMsS HEPEMEHHBIMIT,
MIOJIB3YSICH TPa(yUKOM, IPHBOANUTH IPUMEPHI PEIICHHS YPaBHEHS
3.5 Permate cucteMBl IBYX JTMHEHHBIX YpaBHECHHUH C IBYMSI IEPEMEHHBIMU, B TOM YHUCIIEC TpaIIecKu
3.6 CoCTaBJIATh W pelIaTh JHHESHHOE YPaBHEHUE WIIM CHCTEMY JIMHCHHBIX YPAaBHEHUH IO YCIOBHIO




Kop,

MpoBepaemble nNpegmeTHble Pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTebHOIA

nposepsAemoro
nporpammbl OCHOBHOTO obuiero o6pasoBaHusA
pesynbTara
3a/1a4M, THTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/Ia4M MOJyYEHHBIN Pe3yabTaT
4 Koopauaater 1 rpaduku. OyHKINN
41 N300paxkath Ha KOOPIAWHATHOW MPSIMOH TOYKH, COOTBETCTBYIOIIME 33JJaHHBIM KOOPJHHATAM,
Jy4H, OTPE3KH, HHTEPBAJIBI, 3aIIMCHIBATH YHUCIOBBIE NPOMEKYTKH Ha aareOpandeckoM SI3bIKe
4.2 OTMedaTs B KOOPIMHATHOHN IIOCKOCTH TOYKH M0 33JaHHBIM KOOPJIHATAM
4.3 Crpowuts rpaduku auHeHHBIX GyHKIMHA. CTpouTh rpaduk GyHKIHH Y = |X|
OnwucheBaTh C MOMOIIBIO (DYHKITHA HW3BECTHBIC 3aBHUCHMOCTH MEXIY BEIHMIHMHAMH: CKOPOCTH,
4.4 BpeMsl, PacCTOSHHE, IEHY, KOJIMYECTBO, CTOMMOCTH, IMPOU3BOIUTEIBHOCTH, BpeMs, OOBEM
paboThI
4.5 HaxonmuTh 3HaueHwe QYHKIMH IO 3HAYCHHIO €€ apryMEHTa
16 [Nonnmate rpadudeckuii crmoco® MpeACTaBICHHUS | aHamu3a WH(QOpMAIWH, W3BICKATh |
MHTEPIPETUPOBATH MHYOPMALIHIO U3 TPAPHKOB PEATHHBIX TPOIECCOB M 3aBUCHMOCTEH
8 KJIACC
Kopg
MpoBepsemble NpegmeTHbIe pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTe/ibHOM NPorpammbl
npoBepsemoro
OCHOBHOrO obLero o6pasoBaHus
pe3ynbrata
1 Urcrnia v BEIYMCIICHUS
Hcnonp3oBaTh HadyaNbHBIE TIPEACTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YMCET ISl CPAaBHEHHUS,
1.1 OKPYTJICHHUS W BBIYHCIICHUH, W300pakaTh ACUCTBHUTENBHBIC YHCIA TOYKAMH HAa KOOPAWHATHOW
TIPSIMOT
[MpumensTy moHATHE apUPMETHUECKOTO KBAaIpaTHOTO KOpPHS, HAXOOUTh KBAJApaTHBIC KOpPHH,
1.2 HCTIONB3YSI TIPH HEOOXOUMOCTH KaJIbKYJISTOP, BBITIOIHATE NpeoOpa3oBaHus BhIpaXKCHUH, colep-
JKaIUX KBaApaTHbIC KOPHH, UCIIONIb3YsI CBOMCTBA KOPHE
13 Hcnonp3oBath 3ammcl OONBIINX M MaJbIX YUCEN C TIOMOIIBIO NECSITUYHBIX APOOeH M CTeTeHei
gricia 10
2 AnrebpandyecKue BhIpaKCHUS
21 [IpuMeHS T TOHITHE CTETICHU C LENBIM TOKa3aTelleM, BBIOJIHATEH MPeoOpa30BaHus BBIPAKCHUM,
COJICpPIKAIIMX CTEIICHH C HEIBIM ITOKA3aTeIeM
29 BEITIONHATE TOXKIECTBECHHBIE TPEOOpa30BaHUs PAIMOHATBHBIX BBIPAXKCHUA HAa OCHOBE IPABUI
JICHCTBHUIA HaJl MHOTOWICHAMU U aNreOpamdecKuMu APOOSIMH
2.3 PackiagpIBaTh KBaIpaTHBIN TPEXUICH HA MHOXKHUTEIH
24 [Ipumensarts Hp606pa30BaHI/IS£ BBIpQKECHUH IS peIICHUs pa3IMYHbIX 3a7a4 U3 MAaTEeMaTUKH, CMEX-
HBIX NIPEJMETOB, U3 PeAIbHON MPAKTHUKU
3 YpaBHEeHHUs U HEPABEHCTBA
31 Pemarp nuneiiHble, KBa/IpaTHbIC YPABHEHUA 1 PAlMOHANLHBIC YPABHEHWS, CBOASIIMECT K HHM,
CHCTEMBI JIBYX YPaBHEHUI C IByMs TIEPEMEHHBIMHU
[IpoBonuTh mpocTEWIIMe HCCIECNOBAHUS YPaBHEHUH M CHUCTEM YypaBHEHHUH, B TOM YHCIE C
3.2 MIPUMEHEHHEM IpaHUeCKUX NMpeACTaBIeHUH (YCTaHABIUBATh, UMEET JIM ypaBHEHUE WM CUCTEMA
yYpaBHEHUH PEIICHHMs, ECJIM HMEET, TO CKOJIBKO, U ITPoYee)
[TepexomuTh OT CIIOBECHOH (GOPMYJIMPOBKH 33/1a4M K €€ anredpandeckoil MOJIeNH C TIOMOIIBIO CO-
3.3 CTaBJICHUSl yYpPaBHEHMS WM CHUCTEMBl ypPaBHEHWH, HHTEPIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M [OJIyY€HHBIN pe3yibTaT
3.4 IIpuMeHATH CBONCTBA YHMCIOBBIX HEPAaBEHCTB [UId CPABHEHMsA, OLIEHKU, pellaTh JIMHEWHbIE
HEPAaBEHCTBA C OJIHOM TIEPEMEHHOM M WX CHCTEMBbI, JaBaTh TpaUUecKyl0 WILTIOCTPAIIIO




Kop

MpoBepaemble npegmeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTebHO NPOrpamMmmbl

npoeepsemoro
OCHOBHOrO obLiero o6pasoBaHus
pesynbTata
MHOKECTBA PEIICHII HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIMU
IlonmMaTh ¥ UCIOJIL30BaTh (bYHKI_II/IOHaHBHLIC IIOHATHA M A3BIK (TepMI/IHBI, CHMBOJIMYCCKHEC
4.1 0003HaYEHNUS), ONPEACISITh 3HAUCHNE (QYHKIH MO 3HAYCHUIO apryMEHTa, OIPEACIIATh CBOHCTBA
(dhyHKIMY 110 €€ rpaduKy
47 Crpouthb rpaduKu 3JIeMEHTApHBIX GyHKITHIH BHJIA:
' y=Kk/xy=Kk/x , y =x2, y = x3, y = |X|, onmucsIBaTh CBONCTBA YNCIIOBOH (HYHKIIHH 110 ¢€ rpaduKy
9 Kknacc
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM
NPOBEPSAEMOro .
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOT'0 00111€Tr0 00Pa30BaHUs
pe3yJabTara
1 Uwucna v BBIYUCICHUS
CpaBHHMBaTh M YIOPSJAOYMBATH pallMOHAIbHBIE W HUPPALMOHATBHBIC
1.1
qyucia
BrmonuaTe apudmernyeckue NEHCTBUS € pallMOHAIBHBIMU YHCIIAMHU,
1.2 coyeTas YCTHbIE M MUCHMEHHBIE TMPUEMBI, BBITTOIHATH BBIUUCICHUS C
MppalMOHATILHBIMHA YHCIIAMU
HaxomuTe 3HaueHus cTeneHel ¢ LENbIMU INOKA3aTelIMU U KOPHEH,
1.3
BBIYUCIIATH 3HAUYCHUS YUCIIOBBIX BBIPAKCHUHN
OKpyrasiTh NEUCTBUTEIBHBIC YUCIIA, BBITIOJHATD MPUKUIKY PE3ysIbTaTa
14
BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
Pemiate  nuHEWHBIE M KBAaJApAaTHbIE  YpPaBHEHUS, YpaBHEHMUS,
2.1
CBOJISIIITUECS K HUM, MTPOCTEHIINE TPOOHO-paIIMOHATIFHBIC YPaBHEHUS
Pemate cucTeMsl IByX JIMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
2.2 Y CUCTEMBI JIByX YPAaBHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBISACTCS
JIMHEHBIM
Pemath TekCTOBBIE 3aJauul anreOpPandecKuM CIIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUSI YPaBHEHUS WJIM CUCTEMbl JBYX YPAaBHEHHUH C JBYMs
[EpPEMEHHBIMU
2.4 [IpoBoauTE TmpOCTEHINIME HCCIECIOBAHUS YpPAaBHEHHM M CHCTEM




ypaBHEHHH, B TOM UYHCI€ C MPUMEHEHHEM TrpapUUecKux
MpeACTaBICHUN (HAIpUMEp, YCTaHABINBATh, UMEET JIU YPAaBHEHHUE WITH

CUCTEMA YPaBHEHUH PELLIECHUS, €CJIU UMEET, TO CKOJIBKO)

2.5

Pematsn JIMHEWHBIE HCpPaBCHCTBA, KBaApPATHBIC HEPaBCHCTBA,
I/I306pa)KaTb pPEIICHNUE HEPABCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3aIIMChIBaTh

pEeICcHUEC ¢ TIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB,
BKIIIOUAIONIUE KBAJAPAaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE
CHUCTEMBbl HEPaBEHCTB Ha UYMCJIOBOHM MPSMOii, 3alMHChIBaTh pPEIICHHUE C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcrnonb30BaTh HEPaBEHCTBA MIPU PEILICHUH Pa3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacniosnaBate  QyHKIMM  w3ydeHHBIX ~ BuaoB.  [loka3bIBaTh
CXEMaTUYeCKHU PaCIOIOKCHUE Ha KOOPAMHATHOW TNIOCKOCTH TpaduKoB
bynkumii Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocTu ot

3Ha4eHUH K03(h(HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUIL

3.2

[loka3piBaTh CXEMAaTHYECKH pACIIOIOKEHUE HAa  KOOPAUHATHOMN
TUIOCKOCTH TpadukoB QyHKIMH Buma Y = YX, Y = |X| U ommchBaTh

CBOMCTBA (QYHKITHIA

3.3

Ctpouts W wu300pakaTh CcXeMaTHUYeCKU TpaduKyd KBaAPaTUUHBIX
(yHKIMNA, OMHUCHIBATh CBOWCTBA KBAAPATUYHBIX GQYHKIHUA TIO0 HUX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTH4HYIO (GYHKLIHIO TO (opmyne, HTPUBOIUTH
OpUMEpPbl KBaJpaTUUYHBIX (DYHKIMH M3 peasbHOM XKU3HH, (PU3HKH,

reoMeTpHUH

ApudmeTrueckasi ¥ reOMEeTpHIecKast MPOrpecCuu

4.1

Pacrnio3HaBaTh apupMeTHYECKyl0 U T€OMETPHUUECKYIO ITPOrpeCcCUr Ipu

Pa3HbIX crnocobdax 3aJaHusg

4.2

BbINOAHATE BBIYMCICHUS C HCIOJIb30BaHHEM (opMya N-ro 4jeHa
apu(METHYECKON U TeOMETPUYECKOIH MPOrpeccHif, CyMMBI MEPBBIX N

YJIICHOB

4.3

I/I3o6pa>1<aTL YJICHBI ITOCJICA0OBATCIIBHOCTH TOYKAMH Ha KOOpI[HH&THOﬁ




IIJIOCKOCTH

4.4

Pemrats 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU IIOCICOOBATCIIbHOCTAMU, B
TOM 4YHUCJIC 3aJadyu U3 peaHBHOfI KHU3HHU (C HUCIIOJIB30BaHHUECM

KaJIbKYJIATOpa, HU(POBBIX TEXHOJIOTHI)




HNPOBEPAEMBIE SJIEMEHTDBI COAEP KAHUA

7 KJIACC

Kop, MpoBepAeMblii 31eMeHT coaepKaHusa
1 Yucna v BEIYUCTICHUS

11 JpoOu OOBIKHOBEHHbIE U JECATHUYHBIC, MEPEXOA OT OAHOW (popMBI 3amucu Apoleil K ApyToil.
' [oHsATHE PAIIMOHAIHLHOTO YHCIIA, 3aIHCh, CPABHEHHUE, YIOPSITIOYHNBAHNE PAIIMOHATHHBIX YHCET

12 ApudpmeTriaeckue ISHCTBUS C pallMOHANTBHBIME YicIaMu. Perenue 3amad u3 pearbHOH TPaKTHKU
' Ha YacTH, Ha IPOOH

13 CreneHp ¢ HATYpaJbHBIM ITOKA3aTeleM: OIpelelieHHe, IpeoOpa3oBaHie BBHIPAKCHUN Ha OCHOBE
' OTIPEJIETIEHMS, 3aTIUCh OOJIBIIUX YHMCEIT

14 [IporneHTsl, 3anKCh MPOIEHTOB B BHIE ApoOU U APOOH B BUJAE MPOIEHTOB. TpH OCHOBHEBIC 3a1a4n
' Ha NPOLIEHTHI, pEIIeHNe 33149 M3 PeJIbHOM NPaKTUKH

1.5 [IpuMeHeHne NPU3HAKOB ISTMMOCTH, pa3JiokeHHE HA MHO)KUTENN HATYPaJIbHBIX YHCEIT

1.6 PeanpHbIC 3aBICUMOCTH, B TOM YHUCIIEC TIPsMasi © 00paTHAs MPOMOPIHOHAIEHOCTH
2 AunreOpandecKkue BRIPaKEHHSI

21 [lepemenHble, YHCIOBOEC 3HAYCHHWE BBIPAXEHUS C TepeMeHHOH. JlomycTHMBIE 3HAYCHHUS
' HEepPEMEHHBIX

2.2 [IpencrarieHne 3aBUCHMOCTH MKy BEIMYUHAMH B Buie (hopMyJbl. Beraucnenus mo gopmynam

2.3 [TpeoOpaszoBaHe OYKBEHHBIX BBIPAKEHHM, TOXKISCTBEHHO PABHBIC BHIPAKCHU S

2.4 CBoiicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTeJIeM

25 OnHowieHbl W MHorowieHel. CremeHp MHoOrowieHa. CloKeHHE, BBIYMTAHHE, YMHOXXCHHE
' MHOTOYJIEHOB

26 @®opMyIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBI U KBajpaT pasHocTH. Dopmyina pasHOCTH
' KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIN
3 YpaBHeHUs

31 VYpaBHeHHE, KOPEHb YpaBHEHHMS, MpaBWia MpeoOpa3oBaHUs ypaBHEHHS, PaBHOCHIBLHOCTH ypaB-
' HEHUN

39 JIuneiiHoe ypaBHEHUE C OJHOW NEPEMEHHOM, YMUCIO KOPHEH JMHEHHOrO ypaBHEHUs, pELICHUE
' JIMHEUHBIX YpaBHEHUH

33 CocrapneHre ypaBHEHHH 10 YCIOBHIO 3a7aud. PemieHHe TeKCTOBBIX 33jad C TOMOIIBIO YpaB-
' HEHuM

3.4 JluneiiHoe ypaBHEHME C JIBYMS IIEPEMEHHBIMHU M €r0 TpapuK

35 Cucrtema NByX JMHEWHBIX YpaBHEHHH C JABYMS TepeMEHHBIMH. PemeHune cucteM ypaBHEHUWH
' CHocO00M IOJICTAHOBKH. [IprMeph! penieH s TEKCTOBBIX 33724 C IIOMOIIBIO CHCTEM YPaBHEHHUIH
4 Koopaunate! 1 rpaduku. OyHKIINN

4.1 Koopannarta To4ky Ha IpsMOU

4.2 UncioBele MpoMeXyTKHU. PaccTosiHue Mex Ty TBYMsI TOYKaMH KOOPAWHATHOM NPSMOii

43 [psimoyronpHas cuctema koopauHat, ocu Oxu Oy. Abcimcca W OpIUHATa TOYKH Ha KOOP-
' JMHATHOH IUIOCKOCTH

4.4 [Ipumeps! rpadukoB, 3agaHHBIX hopMynamu. UreHne rpa kOB peaabHBIX 3aBHCHMOCTEN

4.5 Honsrue dpynkmm. ['paduk yrxmmm. CoiicTBa QyHKIHN

4.6 Jluneitnas ¢yukims, eé rpaduk. I'padux yHkumu y = ||




Koa MpoBepsemblii 31eMeHT coaepiKaHUsA
4.7 | I'padraeckoe penienne TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEWHBIX ypaBHEHIH
8 KJIACC
Koa MpoBepsaemblii 91eMeHT coaepiKaHUA
1 Uricna v BEIYUCIICHUS
11 KBaapatHslit kopeHb u3 yucia. [loastre 00 npparuoHabHOM Yuciie. JlecaTHIHbIe IPUOTHKCHHS
HPPAIMOHAIBHBIX YHCET
19 CpoiicTBa apuU(METUYECKUX KBAaOPATHBIX KOPHEH M WX MpPUMEHEHHEe K MpeoOpa3oBaHUIO
YHCIJIOBBIX BBIPAYKEHUI U BBIYUCICHUAM. [[eACTBUTENBHBIEC YHCTA
1.3 Crenens ¢ 1eIpIM TTOKa3aTeseM u e€ cBoiicTBa. CTaHmapTHas 3aITUCh YnCIia
2 AunreOpandecKkue BRIPaKEHHSI
2.1 KBanpaTHelil TpEXuiieH, pa3iokeHHe KBaIPaTHOTO TPEXWICHA HA MHOXKHUTEIH
2.2 AunreOpandeckas pods. OCHOBHOE CBOWCTBO alredpamdeckoil npoou
2.3 CroxeHue, BBIYUTaHUE, YMHOXKEHHUE, ACJICHUE are0pandeckux Ipobei
2.4 PamonanpHbIe BRIpaXESHHS U X IIPeo0pa3oBaHue
3 YpaBHEHHS U HEPABCHCTBA
3.1 KBanpatHoe ypaBHeHUe, (hopMysia KOpHEH KBapaTHOTO ypaBHeHH. Teopema Buera
3.2 Pemenvie ypaBHeHHH, CBOMANMXCS K TIMHEWHBIM U KBaAPATHBIM
3.3 [Ipoctefimue qpoOHO-paOHANEHBIC YPAaBHEHHUS
I'paduueckas vHTEpHIpeTalss YpaBHCHUN C JBYMs MEPEMCHHBIMH U CHCTEM IJHHEHHBIX ypaB-
3.4 HEHHWU C OBYMS IepeMeHHBIMU. [IpuMepsl pemieHuss cucTeM HENWHEWHBIX yYpPaBHEHHHA C TBYMS
TIePEMECHHBIMU
3.5 Perrenne TeKCTOBBIX 3a/1a9 anTreOpandecKiM CIIoco00M
3.6 UwcnoBble HEPAaBEHCTBA M UX CBOICTBA
3.7 HepaBeHcTBO ¢ 0/1HOM IEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JluneiiHble HEpaBEHCTBA C OJJTHON TIEPEMEHHO
3.10 CucTeMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MepeMEHHON
4 DOyHKINN
41 Honsarue ¢pynkmu. OOIACTH ONMpeAeTeHUs 1 MHOKECTBO 3HaueHnH QyHkuu. CriocoOb! 3a1aHusL
(hyHKIMIA
4.2 I'padux pyrkumn. Utenne cBoiicTB GpyHKINH 10 e€ rpaduKy
4.3 ITpumeps! rpagukoB GyHKIUH, OTpaXKarOIUX peasibHbIE TPOLIECCHI
4.4 ODyHKIMHU, OMHCHIBAIONINE MPSIMYIO U 00PATHYIO MPOMOPIMOHATIBHBIC 3aBUCUMOCTH, HX IpadUKH
4.5 DyHknuu y =x?% y = x?
4.6 Oyukiwn Yy = [x, y = |x]
4.7 I'padmaeckoe penieHne ypaBHEHUH U CUCTEM ypaBHCHHM




9 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePAKAHUS
1 Yucna v BBIYMCICHUS
11 PannonanbHple 4MClla, MppalMOHAIbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEYHbIE
' JIECSITHIHBIE IPOOH
MHOkeCTBO 1€MCTBUTEIBHBIX YNCEN, IEUCTBUTENbHbIE YHCIIa KaKk OECKOHEUHbIE
19 JecsaTUYHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKy MHOXKECTBOM
' JIEACTBUTENIbHBIX YMCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
yHcel
13 ApupmeTrrueckue 1eHCTBUA C AEUCTBUTEIbHBIMH YHCIAMH
W3mepenus, npubimxeHus, olleHKU. Pa3zMepbl 00BbEKTOB OKPYKAIOLIET0 MHpa,
14 JUINTEJILHOCTh TPOIIECCOB B OKpyxkaromeM wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue uucen. [Ipukuaka u oneHka
Pe3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 YpaBHeHUSs ¢ OJHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHI, CBOASIINXCS K KBAaIPATHBIM
24 bukBangpatHoe ypaBHeHue. IIpuMepbl pelieHUs YpaBHEHUM TpETbed U
' YETBEPTOM CTENEHEN Pa3JIoKEHUEM Ha MHOXKUTEIIN
2.5 Pemenue npoOHO-paninoHaIbHBIX YPAaBHCHHI
2.6 CucreMbl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpapuK
2.8 Pewenne cucrem IByX JIMHEWHBIX YPAaBHEHUM C IBYMS IIEPEMEHHBIMU
99 Pemienue cucrteM IByX ypaBHEHHM, OJJHO M3 KOTOPBIX JIMHEHWHOE, a JPyroe —
' BTOPOU CTEIEHU
2.10 I'paduueckas MHTEpIIpeTaLUs CUCTEMBI YPAaBHEHUH € ABYMsI IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM Crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHetHBIX HEPABEHCTB C OHON EPEMEHHOM
2.14 Pewienne cucrem JIMHEWHBIX HEPABEHCTB C OJJTHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
2.16 I'paduueckas uHTEepHpeTalydss HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS




NEPpEMECHHBIMU

3 DyHKIIUN

31 KBanpatnunas Qynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, kKoopauHaTHI
' BEPIINHBI TapaboIIbl, 0Ch CAMMETPHUHU TTapadoIIbI

3.2 I'paduxu dpynkimii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduxu pynkimii y=k/x, y = X’ u ux cBoicTsa

3.4 I'paduku QpyHKIWMIL , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

41 Onpenenenne U CrocoObl 3aaHUs YHUCIOBBIX TOCIEI0BATEILHOCTEH. 3a1anue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoit u hopmysoi N-ro dieHa

42 Apudmertnueckas mporpeccus. Dopmynsl N-ro ungeHa apupMeTHUYECKOn
' IIPOrPECCUH, CyMMBbI IEPBBIX N YJICHOB

43 I'eomerpuueckas mporpeccuss. @opmynsl N-ro  4WieHa TIE€OMETPUYECKON
' IIPOrPECCUH, CyMMBI IEPBBIX N YJIEHOB

44 N3o0pakenne wieHOB apu(METHUECKOM U TI'eOMETPUYECKOH IPOrpeccHii
' TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAJIBHBIN POCT

4.5 Co>XHBIC TTPOILICHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K IIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOTI'O
o0uero oopazosanus Ha ocHoBe ®PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJIMHOXECTBO,
ONepaly HaJ MHOXKECTBAMHM; YMEHHUE OIEpUPOBATH IOHATUSMH:
rpad, cBs3HbIM Tpad, AepeBO, LMKI, NPUMEHATHh WX MPU PELIECHUU
3aJla4; YMEHHE HCIOJIb30BaTh IpauyecKoe MpeiCTaBIeHNEe MHOXKECTB
JUTSL ONMCAHUS PeajbHBIX MPOILIECCOB U SBJICHUI, PU pEeUICHUH 3a/1a4

U3 JpYTUX Y4eOHBIX MIPEIMETOB

YmMmenue ONCpUpOBaATh IMOHATHAMU: OMNPCACIICHHUEC, aKCHUOMaA, TCOpPEMa,
A0Ka3aTCjibCTBO, YMCHHUC pacClio3HaBaTb HCTHHHBLIC W  JIOKHBIC
BBICKA3bIBaHUA, TPHUBOJUTH HNPUMEPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKA3bIBaHHA U OTPpULIAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCJO, MPOCTOE U
COCTAaBHO€ YHCJIO, [ICIMMOCTh HaTypajbHbIX YHCEJ, MPU3HAKHU
JIETUMOCTH, IIeJIO€ YHWCIIO0, MOJYJIb 4HCia, OOBIKHOBEHHAs ApoObh W
JecATUYHAs ApOoOb, CTAHAAPTHBIN BHJI YKCIA, PAIlMOHAIBHOE YHUCIIO,
UppPALMOHATIBHOE 4YHCIIO, apU(pMETHYECKH KBaJpaTHBIH KOPEHb;
YMEHUE  BBINOJHATH JIEUCTBUS C YWCIAMH, CpaBHHUBATh U
YHOOpSAIOYMBATh YHUCJA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeNaThb MNPUKHIKY U OLICHKY

pe3yJbTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IIOKAa3aTeNIEM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOUJIEH, ajredpanyeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOM CTEMeHU
0oJbllle €IMHHUIIBI; YMEHHE BBIIOJIHATH pacdy€Tel Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAllMOHATIBHBIX BBIPAXKEHUH U
BBIPQXEHHUI C KOPHSAMHU, pa3lioKeHHE MHOTOUYJIeHAa HAa MHOXKUTENH, B
TOM 4YHCII€ C HCIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMmenue ONCpUPOBAThH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEllaTh JIMHEWHBIE U KBaJIpaTHBIC ypaBHEHUS,
JIpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHON MEpPEeMEHHOM, CHUCTEMBI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U HUX CHCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHA/IbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUHN 33]1a4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
IpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh ISl M300pa)KEHUsS! pEleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIME: QyHKIHS, Tpaduk QyHKINUU, HYTH
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHMsi, YObIBaHUS, HauOoJblllee W HaUMEHbIEe 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATH MOHATHUSIMU: npsiMast
MPOTIOPIIMOHATIBHOCTbD, JIMHEHHAsT (DYHKIUS, KBaIpaTu4Has (yHKIWS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepoosia; yMEHHE
cTpouTh rpaduku GyHKIHUHA, UCTIOIB30BaTh TPpadUKH ISl OTIPeIeTICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUTSI PEIICHUS 3a1a4 U3 JAPYTUX
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HU; YMEHHUE BBIPAXKATh

(dbopMyliaMy 3aBHCHMOCTH MEXKIY BETHUYNHAMU

YMenue OIIEPUPOBATH MIOHATUSAMH: IIOCJIE10BATEIBHOCTD,
apupmeTHyecKkass M TeOMeTpuYecKas  IpOrpeccuH;  yMEHHue
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATEIBHOCTEH, (POPMYNIBI CYMMBI U
o0miero wieHa MpU pelIeHUH 33a/ad, B TOM YHCIE 33Jad U3 JAPYTHUX

y‘le6HI>IX npeaMETOB U peanLHoﬁ KHU3HHU

YMeHue pemarth 3a7aud pa3HbIX TUIMOB (B TOM YHCJE Ha MPOLEHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IeHy TOBapOoB U CTOMMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 3aJa4i U3 00JIaCTH YIpaBJICHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMH); YMEHHE  COCTABJIATH  BbIPAXKECHHUS,
ypaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl TI0 YCJIOBHIO 3aJIayd,
UCCIIE0BaTh MOJYYEHHOE PELIECHUE W OLEHUBATh IPABAONOI00HOCTH

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HOHATHAMH: (HUrypa, TOYKA, OTPE30K, Mpsimas,
Jy4, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHHUM TPEYroJdbHUKH, MNPSAMOYTOJIBHBIA TPEYTrOJNbHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYIr'OJIbHHUKA, quBIpéXYI‘OHBHI/IK,




napajienorpaMM, poM0O, TMPSAMOYTOJbHHMK, KBaapaT, Tpameuus;
OKPY)XKHOCTb, KpYT', KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; ymeHue pemaTh 3ajadd, B TOM YHCIIE U3 [OBCEJIHEBHOM
KHU3HU, HA HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3Yy4YEHHBIX CBOMCTB (puryp u GpakToB

10

YMeHre OnepupoBaTh IOHATHSMHU: PABEHCTBO (HTYp, pPaBEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh M MEPICHIUKYISIPHOCTh TPSIMBIX,
yrol MEXIy NpSAMbIMH, TEPHEHIUKYISAp, HAKIOHHAs, MPOEKIHS,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKA U TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue (Guryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYXarolieM MUpe

11

YMeHue onepupoBaTh IOHATHUSAMH: JUIMHA, PACCTOSHHE, Yol
(BemMuMHA yria, CUHYC M KOCHHYC YIJla TPEYroJIbHUKA), IUIOILAlb;
YMEHHUE OLIEHUBATh pa3Mepbl NPEIMETOB U O0BEKTOB B OKPY>KAIOLIEM
MHUpE; YMEHHE TPUMEHATh QOpPMYIbl MEepUMeTpa U  IUIOMAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, odbema
IPSIMOYTOJIBHOTO TapajuleNieNuNe/1a; YMEHHE NPUMEHSATh MNPU3HAKU
paBEHCTBA TPEYTOJIbLHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUECKHUE COOTHOIUCHHSA IS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, IUTOMIA e

12

YMmenue wu3o0pakaTh IUIOCKME (UIypbl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMeHue  omepupoBaTh IMOHATUSAMH: TPSIMOYTrOJibHAas — CHCTEMa
KOOpJMHAT, KOOPJIMWHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPHl U KOOPIAUHATHI ISl MPEICTABICHUS
JMAHHBIX W PEIICHUS 3a/Jad, B TOM YHCJIC U3 JPYTHX YUeOHBIX

IIPEAMETOB U PEaIIbHOMN KU3HU

14

YmMmenue ONCpUPOBATH TTOHATUAMU: CTOJIOUKOBBIE W KpPYI'OBLIC
AuarpaMmbl, Ta6J'II/II_U>I, cpeaHee apI/I(I)MeTI/ILICCKOG, MEIHaHa,
HauOoIbIIee U HaUMEHBIIEE 3HAUCHHA, pa3Max YHUCIIOBOI'O Ha6opa;

YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH M  MPEoOpPa3OBHIBAThH




I/IH(I)OpMaI_II/IIO, MNpEaACTAaBJICHHYKO B Ta6J'II/II_IaX U Ha JAuarpamMmax,
OTpa’Xarouyro CBOMCTBa H XApPAKTCPUCTUKU PCAJIBHBIX ITPOLCCCOB H
HBHCHHﬁ; YMECHUE pacClio3HaBaTb N3MCHYHNBBIC BCJIIMYHHBI B

OKpYXaroIieM MUpe

15

YMeHue onepupoBaTh MOHSATUSAMU: CIy4allHBIA OMBIT (CIy4alHbBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHbI HCXO0.)
CIIy4allHOTO OIBITA, CJIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHUSIMH;, yMEHHE pelaTh
3ajaud METOJIOM OpPraHM30BAaHHOIO mepedopa M C HCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PEaJbHBIX
COOBITUI M SIBIEHUI, TOHUMATh POJIb MPAKTHUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXAaIOLIEM MHpPE M B JKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YKCETI U €0 POJIBIO B MaCCOBBIX SBJICHUAX
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YMeHue BbIOMPATh MOIXOIAIMANA W3YYCHHBIM METOJ I PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HWCKYCCTBE, ONMUCHIBATh OTAEJIbHBIE BBIJAIOLIUMECS  PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, MPUBOJIHUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEPXKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA

1 Yucna u BBIYUCICHUS

1.1 HarypanbHble u nenbie yncna. [[pu3Haku 1eTMMOCTH LHEbIX YHCE

1o OOBbIKHOBEHHBIE M JIECATHYHBIE  JpPOOHM,  MPOLEHThI, OECKOHEYHBIE
' HepuoIM4ecKue 1poou

13 Pannonanehpie uuncia. ApupMeTrudyeckue oOnepanuul ¢ pandOHAIbHBIMHU
' YyHclIaMu

14 JeiictBuTtenpHble yKcna. ApupMETHYECKHE OINEpaluu ¢ JIeHCTBUTEIbHBIMU
' YHCcIaMU

Le [IpuOnxkE€HHbIE BBIUMCIIEHMS, TNpaBUiIa OKPYIJIEHHs, NPUKHAKA M OILIEHKa
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIPaKEHHS

2.1 bykBeHHbIe BhIpaKeHUs (BBIPAXKECHUS C TIEPEMEHHBIMH )

29 Crenenp ¢ nenbiM nokasareneM. CTeNeHb € palUMOHAJIbHBIM IOKA3aTeJIeM.
' CBolicTBa CTENIEHU

2.3 MHorouseHbl

2.4 Anrebpanueckas ApoOb

’5 ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(MeTHUECKUMHI KOPHIMHU HATypaJIbHOM CTETNeHN
3 YpaBHEHHUS 1 HEpABEHCTBA

31 Hensie u npoOHO-panmoHanbHble ypaBHeHHS. CHCTEMBI W COBOKYIMHOCTH
' ypaBHEHUN

32 Lenble u npoOGHO-panoHaNbHBlEe HepaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
' HEpPaBEHCTB

3.3 Pemienune TeKCTOBBIX 33124
4 YucnoBsle NOCIEN0BATEIBHOCTU

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aaHHs MTOCIIEA0BATELHOCTEN

4.2 Apudpmernueckass u reoMmerpudeckas mporpeccur. @Dopmyna  CI0XKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkius, crnocodbl  3amanHus  ¢GyHkumu. ['padux  pynkuum. OOnacts
oTpesieIeHus] U MHOKeCTBO 3HaueHu# (ynkumu. Hynu gynkmum. IIpomexyTtku
5.1 3HAKOIOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMU. MakcuMymsl U
MUHUMYMBbl QyHkuuu. HaunOonbliee u HaumeHbllee 3HadeHHE (QYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYXHOCTb U KPYT'
7.5 N3mepenune reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






