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HOACHUTEJIBHASA 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
TIPOJOJKEHUST 00pa30BaHUs M B MIOBCETHEBHOW JXU3HU. Pa3BuTne y 00y4aromumxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MHPOBO33PCHHS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MHBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBHIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCs: OHM HCHOJB3YIOT JIEyKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000IIeHIe U KOHKPETU3alliio, abcTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3anuen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykType mporpammer ydeObHOrOo Kypca «Anredpa» sl 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 MPOTSHKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOICHCTBYS 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
HEKOTOpPhIE OCHOBBI JIOTHMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHUS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISI TIOBCEIHEBHOU
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
JIMHUHM OTHECEHO K CpelHeMY 00111eMy 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-OPUEHTUPOBAHHBIX 3adady. 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 peanpHOro Mupa. B 3amaum 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, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPUECTRY.

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. M3ydeHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPEe/ICTaBIIEHUN O POJIM MATEMATUKHU B PA3BUTHH LIMBUIIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usyuenune yuebnoro kypca «Anredbpa» orBoautcs 306 gacoB: 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 JIECSTUYHBIC, TIEPEX0]] OT OAHOW (hOPMBI 3aMMKUCHU
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 HaTypallbHBIM T[OKa3aTeleM: OIpeaelieHne, MNpeodpa3oBaHue
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 TNPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE Ha  MHOXKHUTEIHN
HaTypaJIbHbBIX YUCEIL.

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

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HAYEHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OnHowiensl U MHOrowieHbl. CreneHb MHOrousieHa. Clo0KeHue, BBIYMTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

YpaBHeHHEe, KOpEHb YpaBHEHUs, IpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7ja4uu. PellieHne TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHHM.

JIuneliHOe ypaBHEHHE C JBYMsI MepeMeHHbIMU 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. YucsoBbie mpoMexyTku. Paccrosinue Mexy
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

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

8 KUIIACC

Yucaa 1 BBIYMCICHUS

KBanmpaTHeiii kopeHb u3 uucna. I[lonsthue 00 uUpPpaLMOHAIBHOM 4YHUCIE.
HecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBaJIPAaTHBIX KOPHEN U X MPUMEHEHUE K IPEOOPA30BAHUIO YHUCIOBBIX BBIPAKEHUI
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

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

AnreOpandeckue BhIpaKeHUSANre0pandyecKue BbIpaskeHust

KBampaTHbiii  TpéxwieH, pa3ioKEHHE KBAaJpPaTHOrO TPEXWIEHAa Ha
MHOXUTENH.

AnreOpaudeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckor apolwu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHHUE, JeleHue anreOpanyeckux apooOeit.
PanmonanbHbie BEIpaXKEHUS M UX TPpeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY pABHEHHSI M HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIbHBIE YPABHEHUS.

I'paduueckas uuaTepnperanys ypaBHEHU ¢ ABYyMsI IEPEMEHHBIMA M CUCTEM
JVHEWHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. [IpuMmepbl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN.

OyHKIMNPYHKUMH

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

I'padux dbynkuun. Urtenune coiicTB dyHKkumuu mno e€ rpaduxy. [Ipumeps
rpa@uKoB (PYHKIHA, OTPAXKAIOIINUX PEATIbHBIE IPOLIECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pElIEHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

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 JIEMCTBUTEIBHBIX YHCEI U KOOPAUHATHON MIPSIMOM.

CpaBHeHUE [JIEWCTBUTENBHBIX YHCEN, apuUPMETHYeCKue JEHUCTBUA C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

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

[Tpubnmx€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpuoImKkenus. OKpyriieHue
yucel. [Ipuknaka v oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHrs ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

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

VYpaBHeHue ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. Pelltenre cucrteM IByX ypaBHEHHM,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIIPETALHs] CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM IEepeMeHHOM. Pelienue cucreMm
JMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagparnunas ¢ynknus, e€ rpaduk um cBoictBa. Ilapabona, KoopauHATHI
BEPIIUHBI TapadoIIbl, 0Cb CAUMMETPUH MapadOJIbI.

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



UucnoBble  mociieoBaTeIbHOCTUUHCI0BBIE  MOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[IoHATHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE II0CIIEIOBATEIIBHOCTH
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 TEOMETPUYECKON 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 IIKOJbI, K HCIOJIb30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEACTAaBICHUEM 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 YYEHOTO;

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 M PAa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM 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
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs Y€JIOBEKa, MPUPOIbI 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 MHpPA, OBJAJEHUEM MPOCTEUIIMMH HABBIKAMH HCCIIEIOBATEIBCKON
NEATEIbHOCTH;



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

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
3JI0POBbs, BEACHUS  3J0pOBOro  oOpa3a KuU3HU  (3I0pPOBOE  MUTAHMUE,
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 MaTEeMAaTUYECKUX 3HAHWUM JJIs1 PEIIeHUs 3aaad
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 U3MEHAIIMMCSH YCJOBHAM COUMAJBLHON U NMPHUPOIAHOU
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 KOMIIETCHIIUU U3 ONBITA 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.

METANPEAMETHBIE PE3YJIBTATbI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpPE/CIICHUs] ~ 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 ~ MaTEeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3H 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 TI0Ka3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN (TPSAMBIC U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aAPTyYMCEHTAIIUI0, TPUBOJIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CMOCO0 pemnieHus yuyeOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh Hauboyiee MOAXOASIIIMKA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(bopMynIMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
DKCIIEPUMEHT,  HEOOJIbIIOE  HMCCIEAOBAHME 1O  YCTaHOBIICHHIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

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

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, A TAKXKE BBIIBUIATh
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 WHGOPMAIMM IO KPUTEPHUSIM, NPEaIOKEHHBIM
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 MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS II0
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
pEIICHHsI, COIMOCTABIATh CBOM CYXIEHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JMAJIOTa, OOHAPYXXWUBATh Pa3IMuUe W CXOJICTBO IO3UIIHHA, B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJICNOBAaHUS,  TPOEKTa,  CaMOCTOATENBLHO  BBIOMpAaTh  (opmar
BBICTYIIICHUS C YIETOM 3aJ1a4 TPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH;
NOHMMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAMBUIYaIbHOW paOOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3a1ad4;

MPUHUMATH 1eJIb COBMECTHON JEATENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensarb BUAbl paboOT, J10rOBapUBATHCH,
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
paboThl M KOOPAUHUPOBATH CBOM JCUCTBUS C IPYTUMU WICHAMH KOMAaH]IbI,
OIICHUBATh KA4E€CTBO CBOETO BKJIaJa B OOIMMNA TPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJISITH IUIaH, aJICOPUTM PEUICHUS 3ajadyul (WId €ro
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  CaMOIIPOBEPKHM, CaMOKOHTpOJs Ipolecca 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;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTaBICHHOU LEIU
U YCIIOBUSIM, OOBACHATH MPUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 7 kJacce OOYYarOIIMIICS TOMYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTaThI:

Yucaa v BbIYMCICHUS

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

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[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 YNOPSIOYUBATH PAIMOHAIIbHBIC YUCIIA.

OkpyraaTe yuca.

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

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTUIO U CHUMBOJIHMKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

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

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
PUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPHITHUEM 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
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNIUPOBKH  CIAraeMblX,
npuMeHeHUs (OpMYIT COKPAIIEHHOTO YMHOKEHUS.

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

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
peoOpa3oBaHUs BEIPAKCHHIM.



YpaBHeHHs U HEPABEHCTBA

Pemiaty nMHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
Iepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHACITIO KOPHEM YpaBHEHHUS.

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

[TonGupare mnpuMepbl Map 4YHUCEN, SBIAIOMIMUXCS pElIeHuEeM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHUS.

Pematp cucteMbl IBYX JIMHEHHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPJAUHATHOM MPSMOM TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3aAIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKkoM si3bIKe.

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

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

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpeACTaBIEHUS M aHaATW3a MHPOpPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIMIO U3 TPa(PUKOB peaibHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce OOy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
YHCeN 71l CPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIIOJIb3YySd MpPH HEOOXOIUMOCTU KaJbKYJSTOP, BBIIOIHITH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



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

AuredpanvecKkue BbIPaKeHUs!

[IpyuMeHSATh, TOHSTHE CTENEHUW C IEJIbIM T0Ka3aTeleM, BBINOIHATH
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

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

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTH MpeoOpa3oBaHMs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3374 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHU C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexomuTh OT crmoBecHON (GOPMYIUPOBKU 3adaud K e€ anredpanyeckon
MOJEIM C TIOMOLIBI0 COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
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, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

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



HaxomuTh 3HaueHus CTENEHEeW C LEeIbIMU [OKA3aTensiMU M KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

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

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHBIE U KBaJApaTHbIC YpPaBHEHUs, YPAaBHEHMS, CBOISAILIUECST 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.

PemaTte TekcToBBIe 3amauM  anreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHUS WA 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 YPABHEHUW PELICHHUs, €CJIIM MUMEET, TO CKOJBKO, 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, H300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loKa3bpIBaTh CXEMaTHYECKU

pacIoioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIMi Buaa: 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.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHN MO UX Tpadukam.

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

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3HaBaTh apuQMETHUECKYI0O U TE€OMETPUYECKYI0 NPOrpeccHuu Mpu
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.



Pemrate 3amaum, CBA3aHHBIC C YHMCJIOBBIMU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHuUe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeiunciieHus. PanimonanbHbie o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpaHteckHe BhIpakeHis 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
3 Y PaBHCHHUS  HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [IOK
4 Koopwmatet n rpadpmku. Gynkin 24 1 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> Hosropenie n 0Go0uerne 0 1 https://m.eds00.ru/7415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v Beraucienus. KBaapaTasie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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
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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 bubnuoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Dymxuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3yYeHHUs odpa3oBaTe/ibHbIE
padoThbI padoThbI pecypen
1 [TonsiTHE parMOHATIEHOTO YKCTA 1 01.09.2025
5 ApubmMeTnueckue TeHCTBUS C 1
parMoOHATLHBIMA YHCIIAMHU 03.09.2025
3 ApudpmeTrnueckue 1eHCTBUA C 1
palrOHAIbHBIMH YHCIaMU 05.09.2025
4 ApubdmMeTnueckue T1eHUCTBUS C 1
paIrMoHaILHBIMU YHCIIAMHU 08.09.2025
5 Apudmernueckue JeHCTBUS C 1
palKdOHATBHBIMH YHCIaMU 10.09.2025
6 Bxoznnast koHTponpHas paboTa 1 12.09.2025
7 ApudpmeTrnueckue 1eHCTBUS C 1
palKMOHATBHBIMU YKCIAMU 15.09.2025
8 CpaBHeHue, ynopsii0uYMBaHUe 1
paIMOHAIBHBIX YUCEI 17.09.2025
9 CpaBHeHue, ynopsjouuBaHue 1
palOHATBHBIX YHCEI 19.09.2025
10 CpaBHeHHE, YIOPSI0YMBAaHNE 1
paIMOHAIBHBIX YUCEI 22.09.2025
11 bykBeHHBIE BBIpaKEHUS 1 bu6mmoreka [IOK




24.09.2025

https://m.edsoo.ru/7f41feec

12

[Tepemennsbie. Jlomyctumblie
3HAUYCHUS IEPEMEHHBIX

26.09.2025

13

[IpeoOpazoBanre OYKBEHHBIX
BBIPAXKECHHI, PACKPBITHE CKOOOK U
MPUBEICHUE MTOAO0HBIX CIIaraeéMbIX

29.09.2025

bubmuorexa [IOK
https://m.edsoo.ru/7f41fafa

14

[IpeoOpazoBanre OYKBEHHBIX
BBIpa)KEHUH, PaCKphITHE CKOOOK U
MPUBEICHUE TTOJJOOHBIX ClIaraeMbIX

01.10.2025

bu6nunorexa LIOK
https://m.edsoo.ru/7f41fd70

15

[IpeobOpaszoBanmne OyKBEHHBIX
BBIPAKEHUI, pacKpbITUE CKOOOK 1
MpUBEJCHUE OJOOHBIX ClIaraeéMbIX

03.10.2025

16

[IpeoOpaszoBanne OYKBEHHBIX
BBIPKEHUH, PACKPBITHE CKOOOK 1
MIPUBEICHHUE TTOI00OHBIX ClIaraeMbIX

06.10.2025

17

YpaBHeHue, IIpaBuia
npeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPAaBHEHUN

08.10.2025

18

JIuHeitHoe ypaBHEHHUE C OJHOM
MEPEMEHHOM, PELIEHNE JIMHEUHBIX
YpPaBHEHUI

10.10.2025

19

JIuneliHoe ypaBHEHUE C OAHOU
MEPEMEHHOM, PEIICHUE JTMHEUHBIX
YpaBHEHUI

13.10.2025

but6mmoreka [JOK
https://m.edso0.ru/7f420482

20

JIuneliHOE ypaBHEHHE C OAHOU
IIEPEMEHHOM, PELIEHUE JIMHEUHBIX
YpaBHEHUI

15.10.2025

21

Pemrenue 3agad ¢ moMoIbIO

but6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482

ypaBHEHUH 17.10.2025 = https://m.edsoo.ru/7f42064e
29 Pemrenue 3agad ¢ ToMoOIIBIO bu6nunorexa LIOK
yYpaBHEHUI 20.10.2025 | https://m.edso0.ru/7f420806
93 KonrtponsHas pabota o teme bubnnorexa [IOK
"JIuHelHbIE ypaBHEHUS" 22.10.2025 | https://m.edsoo0.ru/7f421044
24 Pemrenue 3agad ¢ moMoIbIO bu6nunorexa LIOK
yYpaBHEHUI 24.10.2025 | https://m.edsoo.ru/7f4209a0
25 Pemenue 3a7a4 ¢ MOMOIIBIO bu6mmoreka LIOK
ypaBHEHUI 05.11.2025 | https://m.edsoo.ru/7f420e6e
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH,
26 .
MPOLICHTHI U3 PEaTbHOMN MPAKTUKU 07.11.2025
Pemenne ocHOBHBIX 3a/1a4 Ha pooH,
27 .
MIPOIICHTHI U3 PEaTbHON MPAKTHKU 10.11.2025
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH,
28 .
MIPOIICHTHI U3 PEaTbHOUN MPAKTUKU 12.11.2025
Pemienne ocHOBHBIX 3a/1a4 Ha IpooOH,
29 .
MPOIICHTHI U3 PEaTbHOUN MPAKTUKU 14.11.2025
Kontponbnas padota "Pemenue
30 3a71a4 C IOMOIIbIO YPaBHEHUM.
Perrenne 0CHOBHBI3 33/1a4 Ha ApoOH, 17.11.2025
MIPOLIEHTHI U3 PeaIbHOM MPaKTUKU"
31 Koopaunara Touku Ha npsiMoi bubmmorexa [JOK
P P 19.11.2025 | https://m.edsoo.ru/7f41de76
39 Paccrostaie Mexay IByMsl TOUKaMU
KOOpJAMHATHOU NPSIMON 21.11.2025
33 Paccrosinue Mexay AByMsl TOUKaMU
KOOpJAUHATHON NPSIMOM 24.11.2025
34 UucnoBble TPOMEKYTKU bubnmnoreka [JOK



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41de76

26.11.2025 | https://m.edsoo.ru/7f41dff2
35 YucnoBble TPOMEKYTKH 98.11.2025
36 [IpsiMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [IOK
HA IUIOCKOCTHU 01.12.2025 | https://m.edsoo.ru/7f4lel6e
37 [IpsimoyronbHast cucreMa KOOpAuHAT bub6mmorexa LIOK
Ha IUIOCKOCTH 03.12.2025 | https://m.edsoo.ru/7f41e42a
bu6mmoreka LIOK
38 Howsue pymin 05.12.2025 | https://m.edsoo.ru/7f41ef06
39 O
OPMYIH 08.12.2025
4 )
0 OPMYIH 10.12.2025
41 [Ipumeps! rpadukoB, 3a1aHHBIX bubmmorexa [IOK
dhopmyamMu 12.12.2025 | https://m.edsoo.ru/7f41e8a8
42 [Ipumeps! rpaduKoB, 3a1aHHBIX bubmuoteka LIOK
hopmynamu 15.12.2025 | https://m.edsoo.ru/7f41ed80
43 [Ipumeps! rpadukoB, 3a1aHHBIX
bopmynamu 17.12.2025
44 AJIMUHHCTpaTHBHAS] KOHTPOJIbHAS
pabora 3a 1 momyronue 19.12.2025
s Ppaguk gyt 22.12.2025
. . bubmmoreka [JOK
46 CBofictsa (ymicuuit 24.12.2025 | https://m.edsoo.ru/7f41f078
. . bubmuorexa [IOK
47 CBoficTaa (yHicunii 26.12.2025 | https://m.edsoo.ru/7f41f1fe
48 Jluneitnast pyHKIUS bubnmnoreka [JOK



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edsoo.ru/7f427282

. bubmuorexa [JOK
49 Juneiinasn Gyriuns https://m.edSO(I)l. ru/7f427412
50 [ocTpoenue rpaduka JIMHEHHON bu6bnuorexa [IOK
GbyHKIIUN https://m.edsoo.ru/7f426d1e
51 [TocTpoenue rpaduka TuHEHHON
byHKIMH
59 Urenue rpadukoB peanbHbIX bu6bnuorexa [IOK
3aBUCUMOCTEN https://m.edsoo0.ru/7f41ea24
53 Urenue rpaq)I:IKOB peasIbHBIX
3aBUCUMOCTEHN
54 I'padux pynkumm y =[x|
55 I'padux pynkumu y =[x|
56 Peanbublie 3aBucumoctu. Ilpsmas n
oOpaTtHas MpONOPIHUOHATBHOCTH
57 Peanbubie 3aBucumoctu. lpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
58 Peanbubie 3aBucumoctu. [psimast u
oOpaTtHas MpONOPIUOHATBHOCTH
59 Peanbubie 3aBucumoctu. lpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
60 KonTponbhas pabora o Teme bubnmoreka [JOK
"Koopaunatse! u rpadguku. OyHkiun" https://m.edsoo.ru/7f41f50a
61 CreneHs ¢ HATYpaAJIbHBIM bubnnorexa [IOK
IoKa3aTeyneM https://m.eds00.ru/7f421382
62 CreneHb ¢ HATYPATBHBIM bubnmnoreka [JOK
II0Ka3aTeseM https://m.edsoo.ru/7f42154e
63 CreneHb ¢ HATYpAJIbHBIM bubnmnoreka [JOK



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

IIOKa3aTeJIEM

https://m.edsoo.ru/7f4218be

CreneHb ¢ HaTypajIbHBIM

64
rokKasaTesiemM
65 CreneHsb ¢ HATYpaJIbHBIM bubmuoreka [IOK
MnokKa3aTelieM 24.09.2025 | https://m.edsoo.ru/7f4211de
66 CBoIicTBa CTETICHU C HATYPAITBHBIM bubnnoreka [IOK
TokazarejieM https://m.eds00.ru/7f421382
67 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuorexa [IOK
nokKa3aTesieM https://m.edsoo.ru/7f42154¢e
68 CBoiicTBa CTETIEHU C HATYPAIbHBIM bubnmnoreka [JOK
rokaszarejieM https://m.edsoo.ru/7f4218be
69 KonTponbhas pabota o Teme
"PannmoHanpHEIe yncia"
bu6mmoreka [IOK
M
70 HOTORICHRT https://m.edso00.ru/7f42276e
bubnunorexa LIOK
& Muorotnett https://m.edso0o.ru/7f422930
7 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYWJICHOB https://m.edsoo.ru/7f422af2
73 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnnorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
74 CiokeHue, BBIYUTaHUE, YMHOXKEHHE bu6nuorexa LIOK
MHOTOWICHOB https://m.edsoo.ru/7f422fca
75 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE bu6nunorexa [IOK
MHOT'OYJICHOB https://m.edso00.ru/7f423182
76 DopMyITbI COKpAIIEHHOTO bubnmorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
77 DopMyIbl COKPAILIEHHOTO bubnnorexa [IOK



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

YMHOXEHHUS https://m.edsoo.ru/7f42464a
78 @opMyIIBI COKpAIEHHOTO bubmmoreka LIOK
YMHOKECHUS https://m.edsoo0.ru/7f424c12
79 DopMyIIbI COKpALIEHHOTO bubnnorexa [IOK
YMHOXEHHUS https://m.edsoo.ru/7f424fd2
80 DopMyIBbI COKpAIEHHOTO bub6mmorexa LIOK
YMHOKEHHS https://m.edsoo.ru/7f4251d0
81 [Ipu3Haku 1eIUMOCTH, Pa3JI0KEHUS
Ha MHO>KUTEJIM HATypaJIbHbIX YHCEIl
82 [Ipu3Haku 1eIUMOCTH, Pa3I0KEHUS
Ha MHOKUTEJIM HATypaJIbHbIX YHCEI
83 PaznoxxeHre MHOTOYJIEHOB Ha bu6mmoreka [IOK
MHOKUTEIIN https://m.edso00.ru/7f423312
84 PasnoxxeHre MHOTrOYJICHOB Ha bubnunorexa LIOK
MHOXHUTEJH https://m.edsoo.ru/7f4237fe
85 PaznoxxeHre MHOTOYJIEHOB Ha bu6mmoreka [IOK
MHOXHUTEIH https://m.edsoo.ru/7f4239de
86 Pa3noxeHne MHOro4I€eHOB Ha
MHOKUTENH
87 KonrtponbHas pabota o teme
"AnreOpanuecKkue BhIpaKeHUs"
88 Jluneiinoe ypaBHEHUE C IBYMS bubnnoreka [JOK
MIEPEMEHHBIMU U €T0 rpauK https://m.edso00.ru/7f427¢32
89 JIuneliHoe ypaBHEHUE C JBYMS bu6nuorexa [IOK
MIEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
90 Cucrema 1ByX JINHEWHBIX YPAaBHEHUI bubnmnoreka [JOK
C ABYMsI IEPEMEHHBIMHU https://m.edsoo0.ru/7f42836¢
91 Cucrema ByX JUHENHBIX YpaBHEHUN



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

C ABYyMs IIEPEMEHHBIMU

Cucrema AByX JUHENHBIX YpaBHEHUN

92 1
C IBYMSI TICPEMEHHBIMH
93 Cucrema 1ByX JTUHENHBIX YpaBHEHUN 1
C IByMs TIEpEMEHHBIMU
. bubmuorexa [IOK
%4 Pemertie cicTem ypapHerii 1 https://m.edsoo.ru/7f4284de
. bubmuorexa [IOK
% Pemeriie cicTem ypapHerii 1 https://m.edsoo.ru/7f42865a
. bu6nuoreka [IOK
% Pemmretiite cetem ypasHeiii 1 https://m.edso0.ru/7f4287d6
97 Pemenune cucrem ypaBHEHHH
98 Pemenue cucreM ypaBHEHMI
Hrorosas koHTposbHas paboTa / bubnmoreka [JOK
99 . 1
Bcepoccuiickast mpoBepoyHas pabota https://m.edso0.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kjacca, 0000IIeHHe 1 bubmorera [JOK
Hv P ’ B https://m.eds00.ru/7f429f32
3HAHHUU
[ToBTOpEHNE OCHOBHBIX MOHATUI U
101 METOJOB Kypca 7 Kjiacca, 0000IIeHHe 1 bubmorera [JOK
HV P ’ B https://m.eds00.ru/7f42a0e0
3HaHUI
[ToBTOpEHME OCHOBHBIX MOHATUI U
102 METOJIOB Kypca 7 Kiacca, 00001meHne 1 bubmorexa HOK
Hu P ’ B https://m.edso0.ru/7f42a27a
3HaAHUH
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUSA
pe3yJibTarTa
1 Uucna u BBIYUCTICHUS
11 BbimonHsaTe, coderas  yCTHblE UM IHUCbMEHHBIE  HPHUEMBI,
' apu(pMeTHIECKUE NEHCTBUS C pallHOHATIEHBIMU YUCIIAMHU
Haxoauth  3HaueHMs  YUCIOBBIX  BBIPAXKECHUHM,  NPUMEHATH
1.2 pa3HooOpa3Hble crIOCOObl U NPUEMBI BBIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIpa)XEHUI, cofiepKalux 0ObIKHOBEHHBIE U J€CATUYHbIE ApoOu
[lepexomquts oOT oOnmHOW GOPMBI 3alUCH YHCEI K JpPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUUHYIO 1po0b)
1.4 CpaBHUBATh U YHIOPSAAOYUBATh PAallMOHAIILHBIE YUCIIA
1.5 OKpyrasiTe yucia
BbINOAHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKECHHU. BBIIONHATH  JEUCTBUA €O
CTENEHSIMU C HaTypalbHBIMU MOKa3aTeNIIMU
17 [IpuMeHATh TpHU3HAKK JAETUMOCTH, pa3JIOKEHHE Ha MHOXHUTEIU
' HATypaJIbHBIX YHCell
Pemarh  npakTUKO-OPUEHTUPOBAHHBIE  3aJadyM, CBA3aHHBIE C
OTHOIIEHHUEM BEJIMYMH, MIPONOPLIHOHAIBHOCTHIO BEJINYMH,
1.8 IIPOLEHTaMH, HWHTEPIPETUPOBATh PE3YJIbTAThl pEIIEHUS 3aJad ¢
y4€TOM OrpaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BbIPAKEHHS
21 Hcnonp3oBaTh anredOpanveckyl0o TEPMUHOIOTUIO U  CHUMBOIUKY,
' MPUMEHSTH €€ B IPOLIECCE OCBOCHHSI yueOHOr0o MaTepHraia
95 Haxoauth 3HaueHHst OYKBEHHBIX BBIPAKEHUH TMpPH  3aJlaHHBIX

SHAYCHHUAX MMEPEMCHHBIX




Brinonssate npeoGpa30BaHI/m LOEJIOTO BBIPAXKCHUA B MHOTOYICH

23 IIPUBEJICHUEM TOJ00HBIX CJIaraeMbIX, pACKPBITUEM CKOOOK
BbIMOAHATE yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHa Ha
2.4 MHOTOYJIEH, NPUMEHATh (OPMYNIBI KBajJpaTa CyMMbl M KBajapara
pa3HOCTH
OcymiecTBIATh pa3ioKeHUE MHOIOWIEHOB HA MHOKUTEH C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXKHUTENSI, TPYIITUPOBKH CIaraeMbIX,
npuMeHeHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTs npeoOpazoBaHUsl MHOTOYICHOB JJISl PELICHUS Pa3InYHbIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTEIsIMU
' JUI IpeoOpa30BaHuUs BbIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IPUMEHSS
3.1 IIpaBWJIa Mepexoaa OT UCXOJHOTO YPAaBHEHHSI K PaBHOCHIIBHOMY EMY.
IIpoBepsTh, SABJIAETCA U YUCIO KOPHEM YpaBHEHUS
3.9 [lpumensaTs rpadpuueckue METOAbl MPH  PELICHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupats npumMepsl nap yuces, ABISIOMUXCS PELIEHUEM JTUHEHHOTO
' YPaBHEHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPJIMHATHOM TIJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHUS C
3.4 JIBYMsI MEPEMEHHBIMU; MOJIb3YACh TpadUKOM, MPUBOJIUTH MPUMEPHI
pElIeHNs ypaBHEHUS
35 Pemate cuctemsl 1ByX JIMHEHMHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU,
' B TOM 4ucCJIe TpaduuecKu
CocTaBiATh U pemaTh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEMHBIX
3.6 YPaBHEHHUH M0 yCIOBUIO 3a/1a4, HUHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1auyl MIOJTY4YE€HHBIN pe3ysbTar
4 Koopaunate! u rpaduku. @yHKIMN
N300paxaThb Ha KOOpJUHATHOM NPSIMONH TOYKH, COOTBETCTBYIOILIME
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe
42 OTmeuaTp B KOOPJIMHATHOW IIJIOCKOCTH TOYKH 110 3aJJaHHBIM

KOOpJAuHaTaM




Ctpouts rpaduku JuHeHHbIX QyHKUUH. CTpOUTh TpapuK QYHKIUH Y

4.3
= [x]
OmnuchiBaTh ¢ TOMOMIBIO (PYHKIWI W3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIIMYMHAMHU: CKOPOCTh, BPEMSA, PACCTOSHHE, LIEHY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOJIUTENBHOCTD, BpeMsi, 00BEM pabOTHI
4.5 HaxonuTs 3HaueHne (yHKIMU 10 3HAYECHUIO e€ apryMeHTa
[Tonumats rpaduyeckuid CHoco0 TPEACTaBICHUS H  aHAJIN3a
4.6 MHpOpPMAlLlMY, H3BJIEKaTh M WHTEPHPETHPOBATH HHPOpPMALUIO U3
rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBEPsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA
pe3yJabTara
1 Yucna v BBIYUCTIECHUS
Hcmonb30BaTh ~ HayalbHBIE  TIPEACTABICHHUS O  MHOXECTBE
11 JEHCTBUTENIBHBIX YHCEN JJISi CPAaBHEHUsSI, OKPYIJICHUS Y BBIYUCICHHM,
' n300pakaTh JEeMCTBUTENbHBIE 4YHCIA TOYKAMH Ha KOOPAUHATHOU
IpsIMOI
[lpumeHsaTh HOHATHE  apU(PMETHUYECKOTO  KBaJpPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHblE KOPHM, MCIOJIB3Yysl MpPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBIOJHATh IPeoOpa30BaHUsl BBIPAKEHHM, COAepKALIMX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEM
13 Hcmonb3oBaTh 3amucu  OONBIIMX ¥ MajbIX YHCEN C IOMOIIBIO
. JeCATUYHBIX Apo0ei u cteneHel uncna 10
2 Anrebpanyeckue BBIPAKEHHS
[IpuMeHATh MOHATHE CTENEHH C LENbIM IOKa3aTeseM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJAEP)KAIIMX CTENEeHH C ILEeJbIM
rokaszaTesemMm
BBINONHATE  TOXKIECTBEHHbIE  MPEoOpa3oBaHMs  PALMOHAIBHBIX
2.2 BbIPQ)KEHUII Ha OCHOBE IpaBUJ JEHCTBUH HaJ, MHOIOWIEHAMH U
anreOpanvdecKuMHu Jpo0sMu
2.3 PackmaneiBaTh KBaApaTHBIN TPEXUICH HA MHOKUTEITH




2.4

[TpumensaTs npeoOpa3oBaHUsl BBIPAKEHUN MJIs1 PEIIEHHs Pa3IMYHbIX

3a71a4 U3 MaTEMaTHKHU, CMEXHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

YpaBHEHNs U HEPABEHCTBA

3.1

Pemate JsMHEWHBIC, KBaJgpaTHbIE YpPaBHEHUS M PALMOHAIBHBIE
YPAaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI BYX YPABHEHHU C ABYMS

NEPEMEHHBIMU

3.2

[IpoBoaUTE TIPOCTEHINNE WCCIEIOBAHUS YPAaBHEHUM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapUuecKux
npeacTaBIeHU (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WJIHM CHUCTEMA

ypaBHeHI/Iﬁ peuicHuAd, €CJIIn UMECT, TO CKOJIbKO, U npoqee)

3.3

[lepexonuts OT cioOBecHON  (GOpPMYIHpPOBKM 3amaud K  eé
anredpandyeckol MoJEeIM C TMOMOIIbIO COCTABJICHUS YPABHEHHS WIIH
CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATH B  COOTBETCTBUH C

KOHTEKCTOM 33a]1a4 MMOJTYyYEHHbIA PE3yJIbTaT

3.4

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB 11 CPABHEHUS, OLICHKU,
pelaTh JMHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U MX CHUCTEMBI,
JaBaTh  rpa@uuecKyr0  HWUTFOCTPAIMI0O  MHOXECTBA  PEIICHUM

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonumMath W UCHONB30BaTh (YHKIUOHAIBHBIE TMOHITHS M A3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYECHMSI), OMPENENATh 3HAUYCHUE
GYHKIIMKM O 3HAYEHHIO apryMEeHTa, OINpEAeNsTh CBOMCTBA (DYHKIIMU

1o eé€ rpauky

4.2

Ctpoutb rpaduKu 3JIeMEHTapHBIX (QYHKIUI BUA:
y =k/x

k/x

, Y =X3, Y = X3, Yy = [X|, onuchIBaTh CBOMCTBA YMUCIOBOM (DYHKIUH MO €€
rpaduky

9 KJIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI

NpoBePAEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111er0 00pa30oBaHUs
pe3yJibTara
1 Uucna v BBIYUCICHUS
11 CpaBHHBaTh W YIOPSJIOYMBATH pAIMOHANIBHBICE W HWPPAMOHATIBHBIC
' qucia
BremonHaTe apudmeTnueckue NEeHCTBUS C PAIlOHATBHBIMU YUCIIAMU,
1.2 CcoYeTasl YCTHbIE U MUCbMEHHBIE MPUEMBI, BBIOJHITH BBIYUCICHUS C
MPPALMOHAIBHBIMU YACIAMHA
13 HaxoguTe 3HaueHus cTeneHel ¢ LENbIMU INOKA3aTeIMU M KOPHEH,
' BBIYHCIISTH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUN
14 OKpyrasiTe NEUCTBUTENBHBIE YUCIA, BBIMOJIHATh NPUKUAKY PE3yIbTaTa
. BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAXKCHUN
2 YpaBHEHMS ¥ HEPaBEHCTBA
’1 Pemate nMHENHBIE W KBaJApaTHbIE YPAaBHEHUs, YypPaBHEHMS,
' CBOJISIIIIMECS K HUM, POCTEUIITNE TPOOHO-PAllMOHAIBHBIE YPaBHEHUS
Pemate cuctemMbl 1ByX JTMHEHHBIX YpPaBHEHUHN C JIBYMS NIEPEMEHHBIMU
2.2 Y CUCTEMBI JIByX YPAaBHEHUM, B KOTOPBIX OJHO YPAaBHEHHE HE SIBISETCS
JIMHEVHBIM
Pemath TekcTOBBIE 3a/audl aareOpandeckuM CIOCOOOM C MOMOUIBIO
2.3 COCTaBJICHUS YPaBHEHUS WJIM CUCTEMbl JIBYX YpPaBHEHHH C JIByMs
MepeMEHHBIMU
[IpoBoauTh MpOCTEHIIME HCCIENOBAHUSA YPAaBHEHUM U  CHUCTEM
” ypaBHEHHH, B TOM 4YHCI€ C MPUMEHEHHEM TrpapUUecKux
. Mpe/ICTaBICHUI (HalpuMep, yCTaHaBINBaTh, UMEET JIU YpaBHEHUE WU
CUCTEMAa YPAaBHEHUHN pELIEHUs], €CIIU UMEET, TO CKOJIBKO)
Pemate  nMHEiHBIE  HEpaBEHCTBAa, KBAJpPAaTHHIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHHe HEPABEHCTB HAa YUCIIOBOM MPSMOM, 3aMHCHIBATh
penieHue ¢ NOMOIIBI0 CUMBOJIOB
Pemate cHCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
26 BKIIIOUAIONIME KBAJAPAaTHOE HEPABEHCTBO, U300paxaTh peIICHUE

CUCTEMBI HCPABCHCTB Ha YHCJIOBOM pr[MOfI, 3aIMMCbIBATh PCUHICHUEC C

IIOMOIIBIO CUMBOJIOB




2.7

Hcnonp3o0BaTh HEPABCHCTBA IIPpH PCIICHUH Pa3JIMYHBIX 3a1a4

OyHKIMHT

3.1

PacriosHaBath  (QYHKIMM  HM3YYEHHBIX  BHAOB.  IlOKa3wIBaTh
CXEMAaTUYECKH PaCIOIOKEHNE Ha KOOPAMHATHON TITIOCKOCTH TPaduKoB
byukuuit Buma: y=kx, y=kx+b, y=k/x, y=ax>+bx+c, B 3aBHCHMOCTH OT

3HaYeHUH K03(PPUIMEHTOB, ONUCHIBATH CBONCTBA ()YHKIIMHA

3.2

[Toka3biBaTh CXEMAaTHYECKH PACIONIOKEHHE Ha  KOOPAMHATHOMN
IUIOCKOCTH TpadukoB QyHkuuid Buaa Y = VX, Y = |X| u omuchIBaTh

cBoMcTBa (PyHKITHIT

3.3

Crpouts U wu300pakaTh CXeMaTHUYECKU TrpapuKyd KBaJApPaTUUYHBIX
(GyHKUMH, ONMUCHIBATH CBOWCTBA KBAaAPAaTUYHBIX (YHKUMHA IO HX

rpaduxam

3.4

PacrioznaBaTh KBaApaTUUHYIO (QYHKIHUIO 1O (Qopmyse, MNPUBOIUTH
NpUMEpPbl  KBAJAPATHYHBIX (DYHKIMA W3 peanbHOW KHU3HH, (DU3HKH,

FEOMETPUH

4.1

ApupmeTrrueckas 1 reoMeTpudecKas Iporpeccuu

Pacrio3znaBaTh apuMeTHYECKYI0 U T€OMETPUUECKYIO MPOTPECCUH TIPU

pa3HBIX CrIoco0ax 3agaHus

4.2

BLINOTHATE BBIYMCICHUS C HCIONb30BaHHEM (opMya N-ro 4ieHa
apuMeTHyecKoil U TeOMEeTPUUYECKOIl MPOTrpeccHii, CyMMbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YIJICHBI ITOCJICA0OBATCIIbHOCTH TOYKAaMHM Ha KOOpI[HHaTHOﬁ

IIJIOCKOCTH

4.4

PemraTs 3aa4u, CBA3aHHBIC C YHUCJIIOBBIMHU IIOCICOOBATCIIbBHOCTAMU, B
TOM 4YHCJIC 3aJadyu H3 peaHLHOﬁ KHU3HHU (C HUCITIOJIB30BaHHEM

KaITBKYJIATOPA, TU(PPOBBIX TEXHOIOTHI)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYUCIECHUS
Jpobu OObIKHOBEHHbBIE U JIECATUYHBIE, MEPEX0] OT OJHOM (hOpMbI 3amucu
1.1 npoOeii k apyroi. [loHsTHE paIMOHAIBPHOTO YHWCIIA, 3aMKCh, CPaBHEHUE,
YHOPSA0YMBAaHUE PALIMOHATIBHBIX YUCEN
12 ApudpmeTrnueckue NeHCTBUS C pallMOHATBHBIMU YuciiaMu. Pemienue 3amad u3
' peanbHON MPAaKTUKU HA YaCTH, HA IPpOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: ONpejesieHHe, NpeoOdpa3oBaHKe
. BBIPa)KEHUI HAa OCHOBE OIpeIeIeHHUs, 3aUCh OONIBIINX YUCEell
14 [TpoueHThl, 3anKMCh MPOLEHTOB B BUJAE ApOOM M IpoOHM B BUAE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/]aun HA IPOLIEHTHI, PELIEHHUE 337a4 U3 pealbHON IPAKTUKU
L5 [lpuMeHeHne TNPU3HAKOB  JEIMMOCTH, DA3JOKEHHE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YHCEl
16 PeanbHble  3aBUCMMOCTH, B TOM uucie mpsMas W oOparHas
' IPONOPLUOHATIBHOCTU
2 AnrebpanuecKue BhIpaXKEeHUs
21 [lepemeHHbIe, YMCIOBOE 3HAYCHHUE BBIPAXKEHHUS C MEpeMEHHOM. JlomycTUMBble
' 3HaYEeHUs NEePEMEHHBIX
’5 [lpeacraBieHne 3aBUCHUMOCTHM MEXIy BEJIMYMHAMH B BUAE (OPMYIIBL.
' Breruucnenus mo popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPQXKEHHUH,  TOXIAECTBEHHO  pPaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJbHBIM [10KA3aTEIEM
25 OpHowieHbl U MHOrounaeHsl. CreneHp MHorowieHa. Cll0KeHHE, BBIYMTAHUE,
. YMHOKEHHE MHOTOWJIEHOB
26 DopMyIbl COKpPAIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMbI M KBaJpaT pa3HOCTH.
' ®dopmyina pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKHUTEIH
3 YpaBHeHUS




VYpaBHeHHe, KOpEHb YypaBHEHHUS, MpaBWia NpeoOpa3oBaHUS YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUM
3.2 JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCJIO KOPHEW JIMHEHHOTO
' YpaBHEHMS, PEIICHUE TUHEUHBIX YPAaBHCHUHN
33 CocraBieHue ypaBHEHUH O YCIIOBHUIO 3a/1auu. PelieHne TEeKCTOBBIX 3ajad ¢
' MIOMOUIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH U €ro0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C [JByMs IepeMEHHbIMU. Pemienue
3.5 CHUCTEM YpaBHEHHH criocoOOM MOJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C MIOMOILIBIO CUCTEM yYpaBHEHUM
4 Koopaunate! u rpadpuku. @yHKIHH
4.1 Koopaunara Touku Ha npssMoun
42 Hucnossle TPOMEKYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' PSAMOM
43 [IpamoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca U opauHaTra
' TOYKH Ha KOOPANHATHOM INIOCKOCTH
44 [Tpumepsl rpadukoB, 3amaHHbIX QopmynamMu. UTeHue rpadUKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. I'padux pynkuu. CroiicTBa GpyHKUIMI
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['paduk yHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpaBHEHWA H CHCTEM JIMHEWHBIX
' YpaBHEHUNI
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUSA
1 Uucna v BBIYUCHCHUS
11 KBangparHbiit kopeHb u3 uucna. lloHsTne 00 uppanMoOHATIBLHOM YHCIE.
' JecsaTuunble NPUOTNKEHUS] UPPALUOHATBHBIX YHUCET
CgoiicTBa apupMETHUECKUX KBaJpaTHBIX KOpPHEH W HX TPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAXKCHHUM U BbIYUCICHUSAM. JlelicTBUTEIbHbBIE
qucia
1.3 CreneHs ¢ 1eNbIM TTOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHAs 3aITUCh YHCIIa




Aﬂre6pa1/1qec1<I/Ie BBIPa’XCHUA

2.1 KBanpatHblil TpEXuiieH, pa3io)keHUe KBaIpaTHOrO TPEXUWIEHA HA MHOXKHUTEIH
2.2 Anrebpanyeckas apoos. OCHOBHOE CBOICTBO anredpanyeckoil 1poou
2.3 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHHUE, JEICHUE areOpandeckux apooei
2.4 PanyonanbHble BbIpakeHUS U UX IPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
o~ KBagpatHoe ypaBHeHue, QopMmysia KOpHEH KBaJpaTHOI'O YpaBHEHMS.
' Teopema Buerta
3.2 Pemienue ypaBHEHM, CBOASIINXCS K JIMHEHHBIM U KBaJIPATHBIM
3.3 [MpocTeiimme 1poOHO-pAITMOHATIEHBIC YPABHCHHUS
I'padmueckas nHTEpIpETAMsS YPAaBHEHHN C ABYMSI IEPEMEHHBIMH H CHCTEM
3.4 JIMHENHBIX YPaBHEHMM C BYMs IepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Penienune TekcTOBBIX 33124 aJIreOpanyeckuM crocoOom
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 DyHKIUU
41 [lonstne ¢ynkuuu. OOnacTh onpefeneHuss M MHOXECTBO 3HAUYCHUI
' bysaknuu. CiocoOwl 3aaaHus QyHKIAN
4.2 I'paduk dyakumn. UreHue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKINNA, OTpAKAIOIINUX peaIbHbIE MPOLECCHI
44 OyHKIMK, ONUCHIBAIOMIME TMPSAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE
' 3aBHCHUMOCTH, UX I'pauKu
45 Oynkmmu Y =X2 y = X?
4.6 Oyukuuu Y = [x, y = x|
4.7 ['padpuaeckoe perneHne ypaBHEHHA U CUCTEM YpaBHEHUH

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYUCICHUS
11 PanyonanbHble yncna, WppalMOHAIBHBIE YHCIA, KOHEUYHbIE U OECKOHEYHbIE
. JECATUYHBIE IPOOH
MHOX€eCTBO IeHCTBUTEIBHBIX YHCEN, IeHCTBUTENIbHBIE YHCTa KaKk OECKOHEUHbIE
19 JecaThYHble ApoOu. B3anMHO 0JJHO3HaYHOE COOTBETCTBHUE MEXIY MHOXKECTBOM
' JIECTBUTENIBHBIX YHCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHHE EHCTBUTEIBHBIX
qucel
1.3 ApudmeTtnueckue AeHCTBUS ¢ JeHCTBUTEIbHBIMU YHCIIAMU
W3mepennst, mpubImKeHus, oeHKH. Pasmepsl 00BEKTOB OKPYKAIOIIETO MHUPA,
14 JUIMTEJILHOCTh TPOLIECCOB B OKpykaromem wmupe. [IpubnumxéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOmkenus. Okpyriaenue uucen. [lpukuaka u oueHka
pe3yJIbTaTOB BHIYMCIICHUN
2 VYpaBHEeHMsI U HEpaBEHCTBA
2.1 VYpaBHEHMSI ¢ OAHON IEPEMEHHOU
2.2 JInneitHoe ypaBHeHue. Pelienue ypaBHeHUM, CBOAAILUXCS K JTUHEUHBIM
2.3 KBagparHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAALIMXCS K KBaAPAaTHBIM
24 bukBanpaTtHoe ypaBHeHue. IIpuMmepsl pelIeHHs YpaBHEHHH TpeTbed H
' YeTBEPTOU CTENIEHEW pa3I0KEeHUEM Ha MHOKUATEIN
2.5 Pemenne npoOGHO-paniOHANIBHBIX YpPaBHEHHHA
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro TpadpuK
2.8 PemeHnne cucreM JBYyX JTUHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU
29 Pemienue cuctem OByX ypaBHEHU, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOl CTENIEHU
2.10 I'paduueckas nnTEprIpeTanysi CUCTEMBI ypaBHEHUH C IBYMSI IEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33724 aNreOpandecKuM criocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pemienue cuctem JTMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM
2.15 KBaapatHbple HEpaBEeHCTBA
216 ['padmyeckas uHTEpHpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs

NEPCMECHHBIMU




DyHKIMHU

KBanpatnunas ¢yukuusa, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThI

3 BEPILMHBI 1apaboJibl, OCb CUMMETPUN NTapaboJIb

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

3.3 I'paduku pyukimii y=k/X, y = X’ u ux cBoicTBa

3.4 I'paduku QyHKIWMI , 1 X CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

A1 OmnpeneneHre U crnocoObl 3aJJaHUsl YMCIOBBIX MOCTEA0BaTeIbHOCTEH. 3aianue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoit u ¢hopmysoi N-ro dieHa

49 Apudmernueckass nporpeccusi. Dopmynbl N-ro  uieHa apuPMETHISCKON
' IIPOTPECCUU, CYMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas mporpeccuss. PopMmynsl N-ro  WIEHa TIE€OMETPUYECKON
' IIPOrPEeCCUu, CyMMbI IEPBBIX N UJICHOB

44 N3o0pakenne wieHOB apu(METHUECKOM U TIeOMETpPUYEeCKOW Mporpeccuit
' TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAJIBHBIN POCT

45 CrnoxxHbI€ TPOLIEHTHI




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 NMPOrpaMMbl OCHOBHOIO
o0uero oopazosanus Ha ocHoBe ®PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJIMHOXECTBO,
ONepaly HaJl MHOXKECTBAMM; YMEHHUE OIIEpUpPOBaTh IOHATHIMMU:
rpad, cBs3HbIM Tpad, AepeBO, LMKI, NPUMEHATHh WX MPU PELIECHUU
3a/la4; YMEHHE HCIOIb30BaTh IpadyuyecKoe Mpe/iCTaBIeHEe MHOXKECTB
JUTSL ONMCAHUS PeajbHBIX MPOILIECCOB U SBJICHUI, PU pEeUICHUH 3a/1a4

U3 JpYTUX Y4eOHBIX MIPEIMETOB

YmMmenue ONCpUPOBaATh MOHATHUAMU: OIIPCACICHUC, aKCHUOMaA, TCOPEMaA,
A0Ka3aTCjibCTBO, YMCHHUC pacClio3HaBaTb HCTHHHBLIC W  JIOKHBIC
BBICKA3bIBaHUA, TPHUBOJUTH HNPUMEPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKA3bIBaHHA U OTPpULIAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIO, IPOCTOE M
COCTAaBHO€ YHCJIO, [ICIMMOCTh HAaTypajbHBIX 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 JIEUCTBHS C  YHUCIAaMU, CpPaBHHBATh 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, MHOTOWICH, anredpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOM CTEMeHU
0oJbllle €IMHHUIIBI; YMEHHE BBIIOJIHATH pacdy€Tel Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAllMOHATIBHBIX BBIPAXKEHUH U
BBIPQXXEHHUI C KOPHAMHU, Pa3lioKeHHEe MHOTOUYJeHa Ha MHOXHUTENH, B
TOM 4YHCIIE€ C HCIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJpaToB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMmenue ONCpUPOBAThH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE DPEIlaTh JMHEWHBIE U KBAaJAPATHHIC YPABHECHMS,
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; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
IpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh ISl M300pa)KEHUsS! pEleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIME: QyHKIHS, Tpaduk QyHKINUU, HYTH
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHusi, YyObIBaHUS, HauOoJblIee W HaUMEHbIIEe 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATH MOHATHUSIMU: npsiMast
MPOTIOPIIMOHATIBHOCTbD, JIMHEHHAsT (DYHKIUS, KBaIpaTu4Has (yHKIWS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepoosia; yMEHHE
cTpouTh rpaduku GYHKIHUHA, UCIIOIB30BaTh rpadUKu JJIsI OTIPEACIICHUS
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 TeoMeTpuyecKkas  IPOrPecCHH;  yYMEHHue
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,
JOIM M 4YacTH, JBWXKEHHE, paboTy, LeHy TOBAapOB M 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 PELIEHUE U OLEHUBATh MPaBAOIOI00HOCTh

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, tleTI:I]f)éXYI"OJ'IBHI/IK,




napajjienorpaMM, poM0, TNpSMOYTOJbHHMK, KBajapaT, Tpareuus;
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 akToB

10

YMeHre OnepupoBaTh IOHATHSMHU: PABEHCTBO (HTYp, pPaBEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh M MEPICHIUKYISIPHOCTh TPSIMBIX,
yrol MEXIy NpSAMbIMH, TEPHEHIUKYISAp, HAKIOHHAs, MPOEKIHS,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO 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 MPEIMETOB U O0BEKTOB B OKPYKAIOLIEM
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 DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWIIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMeHue  omepupoBaTh IMOHATUSAMH: TPSIMOYTrOJibHAas — CHCTEMa
KOOpJMHAT, KOOPJIMWHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPHI W KOOPJAMHATHI JJISi 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 4YHUCIOBOI'O Ha60pa;

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

YMeHne omnepupoBaTh TMOHATUSIMHU: CIYYalHBIA OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHbI HCXO0.)
CIIy4allHOTO OIBITA, CJIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH;, yMEHHE pellaTh
3ajaud METOJIOM OpPraHM30BAaHHOIO mepedopa M C HCIOJIb30BaHHEM
MpaBuja YMHOXXEHHS; YMEHHME OIICHUBATh BEPOSITHOCTU pPEAbHBIX
COOBITHIA ¥ SIBJICHMIA, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpYXarolleM MHUPE U B JKHU3HHU;
3HAKOMCTBO C TMOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YKCETI U €0 POJIBIO B MaCCOBBIX SBJICHUAX

16

YMeHue BbIOMPATh MOIXOIAIMANA W3YYCHHBIM METOJ I PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEeMaTUKHU 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 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX 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. JenictBus c
' apu(MeTHUECKUMHI KOPHIMHU HATypaJIbHOM CTETNeHN
3 YpaBHEHHUS 1 HEpABEHCTBA

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

32 Henble u npoOGHO-panoHanbHble HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTH
' HEpPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 33124
4 YucnoBsle NOCIEN0BATEIBHOCTU

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aaHHs MTOCIIEA0BATELHOCTEN

4.2 Apudpmernueckass u reoMmerpudeckas mporpeccur. @Dopmyna  CI0XKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkiys, crnocodbsl 3amanHus  QyHkuuu. I[paduxk  Qynkmum.  OOmacth
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 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIbBHOI'O ITPOOECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Anrebpa, 7 kinace/ MakapsiueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue;
non penakiuein TensikoBckoro C.A., AKiiMoHepHoe o011ecTBo «31aTenbCTBO
«IIpocseuienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1) Meronuueckue pekomenaanuu jyist 7-9 xiacco /HO.M. Komsirun, M.B. TkaueBa
, H.E. ®enopora, M.U. [llabynun

2) Ypoku anredpsl B 7 knacce. / B.M. )Koxos, JI.b. Kpaiinesa. [locoOue ais
yauteneit. / M.: Bepoym — M

3) Anreb6pa. Junaktudyeckue matepuansl. 7 kiace, /M.B.TkaueBa, H.E. ®denopoga,
M.U. llaGynuH. u ap.- M.: [IpocBemenue

4) Tematudeckue TecThl 15 7 kiacca/ M.B. TkaueBa - M.: [IpocBernienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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8. http://www.openclass.ru/
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