AHHOTanus K padoueil nporpaMMe 1o MaTeMaTuKe
[Iporpamma 1o MaTeMaTHKE PacCUMTaHA HA

IIpeaMeTs MaTeMaTHYECKOTO KoanyecTBO 4acoB Ha CTYNeHH OCHOBHOIO
Kuaaccenl
HMKJIa o0pa3zoBaHus

5-6 Maremartunka 420 (210*2 rona)
7 Matemartuka (Anrebpa) 140
7 Matemaruka (I'eomeTpus) 105
8 Matemaruka (Anredpa) 105
8 Matemaruka (I'eomeTpust) 70
9 Maremaruka (Anredpa) 102

Maremaruka (I'eomeTpusi) 68
Bcero 1010

[Ipu peanmzanuu nporpammsl ucnons3yrores Y MK:

:+=MaremaTrka. 5 kimacc yueOHUK it o0meobpa3oBar. opranuzanuii/ [C.M. Hukonbckuii,
M.K. [Totanog, H.H. Pemerankog, A.B IlleBkun. | 20-e uzganue. M.: [Ipocsemenue, 2020

¢+=MaremaTrka. 6 kiacc yueOHUK Juisi o0meo0Opa3oBar. opranu3anuii/ [C.M. Hukonbckuii,
M.K. ITotanos, H.H. Pemetnukos, A.B llleBkuH. | 20-e uznanune. M.: IIpocsemenue, 2020
s=AnreOpa. 7 kiacc yueOHUK Juis obmmeoOpa3oBat. opranuzauuii/ [C.M. Hukonsckuit, M.K.

[Toranos, H.H. PemernukoB, A.B IlleBkun. | 8-¢ uzganue. M.: [Ipocsemenue, 2020
#=Anredpa. 8 kitacc yueOHUK 1151 00meoopazosat. opranuzanuii/ [C.M. Hukonbckuit, M.K.

[Toranos, H.H. Pemiernukos, A.B llleBkuH. | 8-¢ u3nanue. M.: IIpocBemenue, 2020
= Anredpa. 9 kiacc yueOHUK 1151 001meoopaszoBat. opranuzanuit/ [C.M. Hukonbckuit, M.K.
[Toranos, H.H. Pemiernuxos, A.B llleBkuH. | 8-e¢ uznanue. M.: IlpocBemenue, 2020
= ['eomeTpus 7-9 xnaccel: yueOHUK 1 0Omeoopa3osat. opranusanuii/ [JI.C. AtaHacsH u

np.] 11-e uznanue. _M.: Ilpocsemenue, 2020

OO0yueHre MaTeMaTUKe B OCHOBHOM IITKOJIE HAMPABJIEHO HA JOCTHYKEHUE CICAYIOIINX IEei:

1. B HanmpaBJC€HUH JUIHOCTHOI'O Pa3BUTHUA:

. dbopMupoBaHue MPEICTABICHU O MaTeMAaTHKE KaK 4acTH OOIIeUeI0BEYECKON KyJIbTYypHI,

0 3BHAYUMOCTHU MATCMATHUKU B PA3BUTHU HUBHUIIN3alIUU U COBPECMCHHOI'O O6H_IGCTB3.;
° Pa3BUTHUC JIOTUYCCKOTO U KPUTHUYCCKOI'0O MBINUICHUA, KYJIBTYPbl PCYH, CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMEHTY;

°® (1)OpMI/IpOBaHI/Ie HHTeHﬂeKTyaHBHOﬁ YCCTHOCTH H 06’LCKTI/IBHOCTI/I, CIIOCOOHOCTH K

MpEOAOJICHUIO MBICIIMUTCIIBHBIX CTCPCOTUIIOB, BHITCKAOIINUX M3 OGBII[GHHOFO OIIbITA,
° BOCIIMTAHUC KA4YCCTB JIMYHOCTH, 06CCH6‘-II/IBaIOH_II/IX COHAJIbHYTO MO6I/IJ'ILHOCTI:>,

CIIOCOOHOCTh IMPUHUMATL CAMOCTOATCIIbHBIC PCILICHMA
° (I)OpMPIpOBaHI/Ie Ka4uC€CTB MbIIJICHUA, HCO6XOI[I/IMLIX Jig ajgantaiguu B COBPCMCHHOM

MH(POPMALIMOHHOM OOIIECTBE;

. pa3BUTHE UHTEpPECca K MAaTEMaTHUYECKOMY TBOPUYECTBY M MaTEMAaTHUECKUX CIIOCOOHOCTEH;

2. B METANPpEAMETHOM HAIIPpABJICHUN:




. (dbopMHpOBaHUE MpEACTaBICHUI O MaTeMaTHUKE KaK 4yacTH OOIIeYeI0OBeYeCKON KyIbTypPHl,
0 BHAYMMOCTHU MAaTCMATHUKU B PA3SBUTHU HUBHUIIN3alIUU U COBPECMCHHOI'O O6IIICCTB3.;
® Pa3sBUTHC HpCI[CTaBHCHI/Ifl O MAaTEMAaTHUKEC KakK Q)opMe OImucCaHusgd MU MCTOAC IIO3HAHUA
JNCHCTBUTEIBLHOCTH, CO3/JaHUE YCJIOBUH JUIS TNPUOOPETCHUs IEePBOHAYAIBHOTO  OTBITA
MAaTeMaTU4ICCKOro MOACIINPOBAHUS,
. dbopMupoBaHre OOIIKX CIIOCOOOB MHTEIIEKTYaJbHOU AESTEIbHOCTH, XapaKTEPHBIX IS
MAaTEMATUKU U ABJIAIOIINXCA OCHOBOM IT03HABATEIILHOM KYJBbTYPHI, 3HAYNMO IJId pa3jInYHbIX
cdep 4emoBEYECKOM ACITEIBHOCTH;

3. B NpeAMeTHOM HANPaBJIEHUU:
. OBJIAJICHNE MAaTeMAaTH4YeCKUMH 3HAHUSAMH ¥ YMEHHSAMH, HEOOXOIUMBIMH  JUIS
IMPOAOIZKCHUA O6p330BaHI/I$[, HU3YUCHUA CMCKHBIX JUCHUIIIIMH, IPUMCHCHHA B HOBCC}IH@BHOI\/'I
KH3HU;
. co3manue (yHIaMEHTa Ui MaTeMaTHYeCKOTO Pa3BUTHSA, (OPMHUPOBAHUS MEXaHU3MOB
MBIIIICHUS, XapaKTEPHBIX Ui MATEMaTHYECKOM eI TeIbHOCTH.

ean o0yuyennst

Heapo m3ydyeHHsi Kypca MaTeMaTHKH B 5-6 Kjaccax SBISETCS CHCTEMaTHYECKOE
pa3BUTHE NOHATHS YUCIIA, BBIPAOOTKA YMEHHH BBIMOIHATh YCTHO M MMCBbMEHHO apH(MeTHuecKue
JEUCTBHS HaJl YHCIAMH, TIEPEBOIUTDH NMPAKTUYECKUE 3a/1a41 HA SI3BIK MaTEMATHKH, ITOJIrOTOBKA
yyalmuxcs K M3y4EeHHIO CHCTEMaTHYeCKHX KypcoB airedpsl m reomerpuu. Kypc crpoutcs Ha
WHIYKTUBHOH OCHOBE C TIPHBIICUYCHHEM DJJIEMEHTOB JEAYKTHBHBIX pacCykIeHuid. B xone
U3y4YeHHs] Kypca, ydalldecs pPa3BHBAIOT HABBIKM BBIYHMCICHUH C HATypallbHBIMU YHCIAMHU,
OBJIQ/IEBAIOT HABBIKAMHM C OOBIKHOBEHHBIMHM U JECATHUYHBIMHU JIPOOSIMH, MOJIOKUTEIBHBIMUA H
OTPHULIATENIFHBIMU YHCJIAMHU, IMOJYy4YaroT NpEeACTaBIeHHE 00 HCIOJIB30BAHUU OYKB ISl 3aIlTUCH
BBIPQKEHUII U CBOWCTB apU(PMETHUYECKUX NEHCTBUH, COCTABICHUU YpPaBHEHUH, MPOAOIDKAIOT
3HAaKOMCTBO C TEOMETPUYECKHMMHU TOHATUSMH, TPHOOPETAIOT HABBIKM  IOCTPOCHUS
reoMeTpHuecKux Guryp.

Henabro wu3yyeHuss Kypca aaredpel B 7 - 9 Kiaccax sBiseTcs pas3BHTHE
BBIUUCIIUTENFHBIX YMEHHIA [0 YpPOBHS, IIO3BOJISIONIETO YBEPEHHO MHCIOIb30BaTh WX TPH
pelieHnH 3a/a4 MaTeMaTHKH M CMEXKHBIX NpPEIMETOB, YCBOCHHE ammapara yYpaBHCHUH U
HEpPaBEHCTB KaK OCHOBHOTO CPEJCTBAa MAaTEMATUUECKOT0 MOAEIUPOBAHHUS 33/1a4, OCYIIECTBICHHE
(GYHKIMOHAJIHHON  TOATOTOBKM  INTKOJNBHUKOB. Kypc — Xapakrepusyercst  IMOBBIIICHHEM
TEOPETUIECKOTO YPOBHS O0YYEHUS, IOCTETIEHHBIM YCHIIEM POJIH TEOPETHUECKUX 0000MEHUH 1
IeNyKTHUBHBIX 3aKmodeHnil. [IprukiagHas HanmpaBIeHHOCTh PACKPBIBAET BO3MOXKHOCTh U3Y4aTh U
pemaTh MPaKTHIECKHUE 3aJa4u.

Heapo m3ydyeHusi Kypca reoMeTpum B 7-9 Kiaccax SBISETCS CHCTEMaTHYECKOE
M3yYeHHE CBONCTB r€OMETPUYECKHX (UTYp Ha TUIOCKOCTH, (DOPMUpPOBAHHE MPOCTPAHCTBEHHBIX
Npe/ICTaBICHNHN, Pa3BUTHE JOTMYECKOTO MBIIUICHHS W TOJITrOTOBKA ammapaTta, HEO0OXOJHMMOTO
IUIS1 U3YYEHHS CMEXHBIX TUCIUIUIMH U Kypca CTEPEOMETPHH B CTApIIHX Kilaccax.

B ocHOBe mOCTpOEGHWS JaHHOTO Kypca JIGKHT HIesl TyMaHH3aluH OOydYeHHs,
COOTBETCTBYIOIIAs COBPEMEHHBIM TIPEJICTABICHUSAM O LEIAX IIKOJIBHOTO 0O0pa3oBaHMs U
ylensmonas 0cod00oe BHUIMaHUE JTUYHOCTU YUEHUKA, €r0 HHTEPECaM U CIIOCOOHOCTSIM.

[Ipennaraemsliii Kypc mo3BosseT o0ecreunTsh GOPMUPOBAHUE, KaK NMPEIMETHBIX YMEHHH,
TaK U YHUBEpPCAJIbHBIX yYEOHBIX JCHCTBUIl MIKOJIBHUKOB, & TaK)XXE CIIOCOOCTBYET JTOCTHUIKEHUIO
onpenenéHHblx Bo PI'OC JNHYHOCTHBIX pe3ysbTaToB, KOTOpbIE B JajbHEMIEM MO3BOJSAT



ydqamuyMceda NPpHUMCHATH IMOJIYUCHHBIC 3HAHWUA U YMCHHUA IS PCIICHHUA PA3JIMYHBIX KU3HCHHBIX
3ajga4.

ConepkaHne KypcoB MaTe€MaTHKH 5—6 KJIaccoB, aireOpbl M reoMeTpuu 7-9 KiaccoB
O0BEIMHEHO KaK B HWCTOPUYECKH CIIOKUBIIWECS JHHMM (YUCIIOBas, anredpanveckas,
reoMeTpuyeckas, (yHKIUOHANbHAS U Jp.), TAK U B OTHOCHUTEIHHO HOBBIE (CTOXacCTHYECKas
JMUHUSA, «pealibHas MaTeMaTuka»). OTIeNnbHO TMPEACTaBICHbl JIMHUS CIOKETHBIX 3ajad,
HCTOpHUYECKAs JIMHUS. DIEMEHTBI TEOPUH MHOKECTB U MAaTEMAaTHYECKOW JIOTUKHU

CornacHo ®I'OC ocHOBHOrO 0011eTO 00pa30BaHUS B KypC MaTEeMAaTHKH BBEJEH Pa3iel
«Jlorukay, KOTOpBIA HE MPEANOIaraeT JONOJHUTEIbHBIX YaCOB HA U3yYEHWH U BCTPAUBAETCS B
pa3iIuyYHbIe TEMBI KypCOB MaTeMAaTHKH W MH()DOPMATHKH M TMPEABAPSETCS O3HAKOMIICHHEM C
3JIEMEHTaMU TEOPUU MHOYKECTB.

MHoxkecTBa M OTHOLLIEHHUS MEKIY HUMH

MHOXeCTBO, Xapakmepucmuyeckoe C8OUCMBO MHOMCeCmed, >SIEMEHT MHOXKECTBa,
nycmoe, KoneyHoe, beckoneunoe mHodcecmso. IlommHoxkecTBO. OTHOIIEHNE MPUHAICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHHsl MHOXKECTB, pAcnO3HABAHUE
NOOMHOINCECME U INEMEHMO8 NOOMHONCECE C UCNONb308AHUEM KPY208 Duiepa.

Onepannu HAJ MHOKeCTBAMH

Ilepeceuenne u oObeAMHEHHE MHOXECTB. PasHocmb  MHOdMCecm8, OonoiHeHue
MHOodHcecmsa. inmepnpemayus onepayutl Ha0 MHONCECMBAMU ¢ NOMOWbIO Kpy208 Jiliepa.

DJIeMeHTBbI JIOTUKH

Onpenenenue. YTBEpKIeHHUS. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. Jl0Ka3aTenbCTBO
oT poTuBHOTO. Teopema, oOpatHas JanHOU. [Ipumep U KOHTpIIpUMED.

Beicka3biBaHuA

HertuHHOCTE M JIOKHOCTH  BbICKa3bIBaHUS. ClodicHble U npocmbie  6blCKA3bIGAHUA.
Onepayuu Hao 8vICKA3bIGAHUAMU C UCNOIb308AHUEM JIO2UYECKUX CEA30K. U, Ulu, He. Ycroeuvie
8bICKA3bI6AHUSL (UMNIUKAYULL).

Conep:xxanue Kypca MmaTeMaTuKH B 5—6 kiaccax HarypaJjibHble YuC/Ia U HYJIb

HarypanbHblii psa 4uces U ero cBoiicTBa

HatypanbHoe 4mCliO, MHOXECTBO HATypajbHBIX YHCEN U €ro CBOWCTBA, M300pa)keHHe
HaTypaJIbHBIX YHMCEJI TOYKAMM Ha 4YHUCIOBOM MHpsiMOH. Vcnonb30BaHHME CBOMCTB HATypaJbHBIX
YHCEeJl NPU PELICHUH 3a4a4.

3anuch ¥ YTeHHe HATYPAJBHBIX YK Ce

Pazmmune mexny mudporr u yucioM. [lo3urmoHHas 3amuch HaATypajdbHOTO 4YHCIA,
MMOMECTHOE 3HaueHUEe IUQPBI, pa3psabl U KIACCHI, COOTHOIIEHHWE MEXIY IBYMS COCEIHHMH
pa3psAIHBIMU €AVMHHUIIAMY, YTEHUE U 3aIIUCh HATYpPaJIbHbIX YUCE.

OxkpyriieHue HATYPAJbHBIX YK Ce

HeoOxomumocts okpyriienus. [IpaBuino okpyrieHus HaTypalibHBIX YHCEIL.

CpaBHeHMe HATYPaJIBLHBIX YHCeJI, CpaBHeHHe ¢ yncaom 0

[TonsiTHE O CPABHEHUU YHUCEJ, CPABHEHHE HATYPAIbHBIX YUCEN APYT C APYTOM U C HYJIEM,
MaTeMaTHYeCKas 3aliCh CPAaBHEHH, CITIOCOOBI CPABHEHUS YHUCEIL.

JeiicTBuS ¢ HATYPAJbHBIMH YU CJIAMH

CnokeHue M BBIYUTAHUE, KOMIIOHEHTHI CJIOXKEHHUS W BBIUUTAHHUSA, CBSI3b MEXKAY HHUMH,
HAaxO0KJEHUE CYMMBI U Pa3HOCTH, U3MEHEHHE CyMMBbI U PA3HOCTH NPU U3MEHEHUN KOMIIOHEHTOB
CJIOXKEHUS U BHIYUTAHMUSL.

YMHOXEHUE U JIeJIEHWe, KOMIIOHEHTBl YMHOXXECHMSI W JI€JICHUS, CBS3b MEXAY HHMH,
YMHOKEHUE W CJIOXEHHE B CTOJIOMK, JEJICHHE YTOJIKOM, MPOBEpPKa pe3yibTara C MOMOIIBIO
MPUKUAKH U 0OpaTHOTO EHCTBUS.

IlepemecTuTenbHblii W COYETATENbHBIA  3aKOHBl  CJIOXKEHUS U YMHOXCHUS,
pacrpeeNuTeNbHbIN 3aKOH YMHOXKEHUSI OTHOCHTENIBHO CIIOKEHUS, 000CHO8aHUE aAN2OpUMMO8
8bINOJIHEHUS. apUhMemuyecKux Oelucmauil.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM



3anuch 4Kciia B BUAE CYMMBI Pa3psiIHbIX CIIaraeMbIX, MOPSIIOK BBIMOJIHEHUS ACHCTBUMN B
BBIPOKCHHSX, COACPIKAIINX CTCTICHb, BEIYUCIICHUE 3HAYCHUHN BBIPAKCHHM, COACPIKAIITIX
CTEIEHb.

Yucii0Bble BHIPAKEHHUS

UucnoBoe BhIpaXkeHHE U €0 3HAUEHHUE, MOPSAJOK BbITIOJHEHUS 1EUCTBUM.

JlejieHHne C 0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJbHBIX YHCEN, C8OUCMBA OeleHUs C
OCMAamKoOM.

[IpakTrueckue 3aaun Ha JIETICHUE C OCTATKOM.

CBoJicTBA ¥ NPU3HAKH 1TUMOCTH

CBOICTBO JeNMMOCTU CyMMBI (pa3HOCTH) Ha uncio. [Ipu3Haku nenmumoctu Ha 2, 3, 5, 9,
10.

Ipusnaxu oenumocmu Ha 4, 6, 8, 11. [lokasamenvcmeo npuznaxos oenumocmu. Pemenue
MPaKTUYECKUX 3a/1a4y C MPUMEHEHUEM TTPU3HAKOB JICTUMOCTH.

Pa3ioxkeHune 4ynciia Ha MPOCTbIe MHOXKUTEIH

[IpocTeie 1 cocTaBHBIE YUCIIA, peuiemo Ipamocgena.

Pa3znosxenne HaTypalbHOTO YKCiia HA MHOYKUTEIH, PA3I0KEHNUE HAa MPOCThIE MHOKUTEIH.
Konuuecmeo Oenumeneu uucna, aneopumm pasnodcenus HUcia HA HPoOCmbvle MHONCUMENU,
OCHOBHASI MeopemMa apupMemuKy.

Auaredpanyeckue BbIpaKeHHs

Ucnonb3oBanue OykB 151 0003HAYCHHS YHCET, BEIYMCICHUE 3HAUYCHHUS alNreOpaniecKkoro
BBIPOKCHHS, TPUMEHEHUE alNTreOpanvecKuX BBIPAKCHHUM JJIsl 3aITUCU CBOWCTB apU(PMETHIECKUX
JeHCTBHIA, TpeoOpa3oBaHue areOpandecKiX BhIPaKCHHIMA.

Jeanrenu u KpaTHble

Jlenutenb U €ro CBOWMCTBA, OOIIMI MENUTeNb IBYX U Oojee yucels, HanOOIbIINi 00Imuit
JIeNINTENb, B3aUMHO MPOCTHIE YKCIa, HaXOKJIeHHe Hauboibliero obmero aenurens. Kpatnoe u
€ro CBOICTBa, 00Ilee KpaTHOE ABYX M Ooyiee yucell, HAaMMEHbIee o0Iee KPaTHOE, CIIOCOOBI
HAaXO0X/ICHWS HAUMEHBIIIETO OOIIETO KPAaTHOTO.

Apoon

OO0ObIKHOBEHHBbIE IPO0OH

Jonsi, yacTh, IpoOHOE YKcio, Ipodb. IpoObHOE YnCIo Kak pe3ybTar AeIeHUs.
[IpaBuiibHBIE U HEMIPaBUIIbHBIE TPOOH, CMELIaHHasl IpoOh (CMENIaHHOE YHCIIO).

3amuch HATYpaJIbHOTO YKCTIa B BUAE JPOOH ¢ 3aJaHHBIM 3HaMEHATeNIeM, IpeoOpa3oBaHue
CMEIIaHHOW IpoOU B HEMPABHIIbHYIO Ip0oOb U HA0OOPOT.

[IpuBenenue apobdeii k 061eMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHue ¥ BRIYMTaHNE OOBIKHOBEHHBIX APOOCi. Y MHOKEHNE U JCIICHHUE
OOBIKHOBEHHBIX IpOo0eil. ApudMeTHuecKrue JeHCTBHUS CO CMEIIAHHBIMU JPOOSIMH.

Apudmernueckue 1eiCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobul payuonanuzayuu bl4UCcIeHull U UX npuMeHeHue npu 6bINOJTHEeHUU 0etcmEul.

JecaTn4uHbie 1podu

Henast u npoGHas yactu aecatudHod Apodbu. [IpeoOpazoBanue AecsITUUHBIX aApobeil B
oObIKHOBEeHHBIC. CpaBHEHHE HECATUYHBIX JpoOel. CloXKeHWe M BBIUUTAHUE JIECATUYHBIX
npobeii. OKpyTIeHHe AECATUYHBIX ApoOed. YMHOXKEHHE M JeJCHHE NECATUYHBIX JIpoOeit.
Ilpeobpazosanue 00bIKHOBeHHBIX Opobeu 6 Oecsimuunble Opobu. Koneunvie u 6Geckoneumwvie
Odecamuunble OpooU.

OTHoOIEeHNe ABYX YHCeJ

Macmtab Ha 1wtane u kapte. Ilpomopumu. CBoHcTBa NpONOpIMHA, NpPUMEHEHUE
MIPONOPIUI U OTHOUIEHUH NIPHU PELICHUH 33]1a4.

Cpennee apudpmMeTnyeckoe Yncel

Cpennee apudmernyeckoe nByX uncel. M3o0paxkeHne cpeHero apumMeTnaeckoro AByx
YyCceJl HAa YUCIOBOM mpsAMol. PelieHne mnpakTUYeCKUX 3a4ad € MPUMEHEHUEM CpEeIHEro
apudmerndeckoro. Cpedrnee apugpmemuyeckoe HeCKOIbKUX YUCE]L.



IIpoueHTbI

[TonsiTue mporieHTa. BeraucieHne mporeHToB OT YKcia U YUCiia TI0 H3BECTHOMY
MPOLICHTY, BEIPAKEHHUE OTHOILICHUS B MPOLEHTaX. Pelienne HecnoKHbIX MPAKTUHYECKUX 3a/1a4 C
MIPOIICHTAMH.

JAunarpammbl

Cronbuateie 1 KpyroBble nuarpamMmsl. M3Bieduenrne nHGOpMAIMK U3 AHATPaAMM.
Hzobpadicenue ouazpamm no 4ucio8bimM OAHHbIM.

PaunonajbHble yucaa

[oJsioxKUTENbHBIE U OTPUIIATEIbHBIE YHCIA

N3o00paskeHne Yrces Ha YUCI0BOM (KoopauHATHOW) npsimon. CpaBHeHHE yucesn. Moayiib
YyHUCla, TeOMETpUUYecKass HUHTepHpeTanuss MOAyJs uucia. J[eMcTBUS € TMOJOKUTEIbHBIMH U
OTpHUIIATEIFHBIMH YHUCIIaMUA. MHOXECTBO IEJTBIX YUCET.

IlonsiTHEe 0 panMoOHAIBbHOM 4ucae. [lepsuunoe npeocmasienue 0 MHOHCECMBE
PayuoHanbhblx yucen. JIeNCTBUS ¢ palluOHATBLHBIMU YHCIIAMU.

Pelienue TeKCTOBBIX 32124

EnvHuubl M3MepeHUWii: JUIMHBI, TUIONIAAW, O0BEMA, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIY CAUHHUIAMU HW3MEPEHHUS KaKJI0M BEIWYUHBL. 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpEMsS, PACCTOSHHE, TMPOU3BOJIUTEIHLHOCTh, BpeMs, padoTa; IIeHa,
KOJIMYECTBO, CTOUMOCTb.

3axayu Ha Bce apudpMeTHUecKHe 1eHCTBUSA

Pemenne TekcToBBIX 3a1a4 apudmerndeckum crocodom. McnonpzoBanue TabIuIl, CXeM,
YepTekKen, APYruX CPEACTB MPEICTABIICHUS TAHHBIX MPU PEIICHUH 3aa9H.

3agaun Ha QBMKeHHe, Pa0oTy M MOKYIIKH

Pemenne Hec0KHBIX 3a7]a4 HA JIBFOKCHHUE B TIPOTHUBOIOJIOKHBIX HAIIPABJICHUSIX, B OJTHOM
HaIlpaBJIE€HUM, JIBJKEHHE [0 pEKe IO TEYEHUI0 W NpPOTUB TeueHus. Pemienuwe 3amay Ha
coBMecTHYI0 paboty. [Ipumenenne npoOeii pu pemeHruy 3aaad.

3aga4u HA YACTH, 10JIH, IPOIUEHTHI

Pemenue 3ama4 Ha HaXOXKJEHUE YaCTU YKMCIIA U YHCTIA TI0 €ro yacTu. Pemenue 3a1a4 Ha
MPOLIEHTHI U A0NU. [IprMeHeHne nponopuuii npu peleHny 3aaay.

Jloruyeckue 3agaum

Pertenne HECNOXHBIX JIOTMYECKUX 3alad. Peutenue jo2uyecKux 3a0au ¢ NOMOUbIO
epaghos, maobauy.

OcHoBHBbIE MeTOAbl pelIeHUs] TEeKCTOBBIX 3ada4: apudmerndyeckuii, mnepedop
BAapUAHTOB.

Harasignas reomerpust

durypsl B okpyxatomieM mupe. Harnsgasie npencraBienus o Gurypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, Jyd, YToJI, JIOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTh, KpyT. YeThIpeXyToJIbHUK,
MPSIMOYTOJIBHUK, KBaApaT. TpeyroibHUK, 6udbl mpey2onbHukos. llpasunvhble MHO20Y20IbHUKU.
N300paskeHre OCHOBHBIX F€OMETPUUECKUX (PUTYD. B3aumnoe pacnonodicenue 08yx npsambvlx, 08yxX
OKpYJ#CHOCmeElU, NpsAMOU U OKpydscHocmu. JInuHa oTpe3ka, JIoMaHOW. ENUHUIBI HM3MepeHus
nHblL. [TocTpoenue oTpeska 3agaHHoN TMHBL. Buasl yrinos. I'pagycHas mepa yria. U3mepenue
Y TIOCTPOEHUE YTJIOB C TIOMOIIIBIO TPAaHCTIOPTHPA.

[Mepumerp wmHOTOyronpHUKa. IloHATHE TUIOMAAM (UTYpHI;, EIWHUIBI HU3MEPEHUS
wiomanu. [Tnomane npsmoyronbHuKa, kBagpara. [IpubmmkenHoe usmepenue miomanum Guryp
Ha KJieTyaToi Oymare. Pagnosenukue ghucypoi.

Harmsimaple mpencTaBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapayieienurne],
npu3Ma, mupamujaa, map, cdepa, KoHyc, Hap. M300paxeHne mMpocTpaHCTBEHHBIX (QUTYP.
Ilpumepvr ceuenuu. Mmnocoepannuku. Ilpasunvuvie mHococpannuxku. IlpuMepsl pa3BEepTOK
MHOTOTPaHHHUKOB, IIWJIMH]IPA ¥ KOHYCA.

[Tonsitne o6beMa; enuHUIbl 00beMa. O0BEM TIPSIMOYTOJILHOTO MapajuieNenunesaa, Kyoa.

[Monste o paBenctBe ¢uryp. lleHTpanbHas, oceBas U 3e€pKAIbHASL CUMMETPHH.
N3o0pakeHre CHMMETPHYHBIX QUTYD.



Pemennie npakTudeckux 3a1a4 ¢ MPUMEHEHUEM MIPOCTEHIIINX CBOUCTB (QuUTyp.

HUcTopuss MaTeMaTuKH

Tosenenue yugp, 6yxs, uepoenughos 8 npoyecce cuéma u pacnpeoeyenust NpoOOYKmos Ha
Jlpesnem bnuscnem Bocmoke. Cea3b ¢ Heonumuueckou pegonoyueti.

Pooicoenue wecmuoecamepuunou cucmemvi cuucienus. lIlosgnenue decamudnol 3anucu
yucen. Poocoenue u pazeumue apugpmemuxu namypanvolx yuceir. HOK, HOJ/, npocmuie uucaa.
Pewemo

Opamocgena.

Tlossnenue Hy1s U OMPUYAMETLHBIX YUCETL 8 MAEeMAMUKe OPesHOCHU.

Jlpobu 6 Basunone, Ecunme, Pume. Omxpoimue decamuynvix opooeu. CmapuHtbie
cucmemul mep.

Jlecsamuunsie Opoou u mempuueckas cucmema mep. JI. Maenuyxuil.

Coaepixkanue Kypca MaTeMaTHKH B 7-9 kiaccax Ajaredpa

Yucaa

PannoHaJibHBIE YHCIA

MHO0keCcTBO palMOHaIBHBIX YKcesl. CpaBHEHHE pallMOHAIBHBIX YKcell. JIeHcTBus ¢
palMoHATIBHBIMU YUcIaMu. [Ipedcmasgnenue payuoHanbHo20 Yucia 0ecamuyHou Opoobio.

HNppannonajibHbie YuCIa

[TonsaTue nppanronansHoro yncia. Pacno3HaBanue uppanroHanbHbIX yncend. [Ipumepst

JI0Ka3aTeNIbCTB B ajiredpe. I/IppauI/IOHaJILHogé_ ymcina . [[pumeHeHne B reoMeTpumL.
Cpasnenue uppayuonanbHulx yucen. MHoscecmeo delicmeumenbHbix yuce.

ToxnecTBeHHbIe Npeodpa3oBanus UnciioBbie U OyKBeHHbIE BbIPAKEHUS

Bripaxenue ¢ nepemeHHo#l. 3HaueHue BblpakeHHs. [lojcTaHOBKa BBIpaXKEHHM BMECTO
MEPEMEHHBIX.

Lenble BoIpakeHUs

Crenenpb ¢ HaTypalbHBIM ToOKa3aTesneM M e€ cBoicTBa. [IpeoOpazoBanusi BbIpaskeHUH,
coJiepKalIuX CTENEHU C HATYypaJbHbIM MTOKA3aTEIEM.

OpnouneH, MHOrouieH. J[lelicTBUS C OHOYIEHAMH W MHOTOUYICHaMHU (CIIOKECHHE,
BBIYUTAHHUE, YMHOKEHUE). DOPMYJIbl COKPAIEHHOTO YMHOKEHUS: PA3HOCTh KBApaToOB, KBaipaT
CYMMBI M pa3HOCTU. PaznokeHne MHOro4ieHa Ha MHOXKMTEJIH: BhIHECEHHE OOILEro MHOKUTEIS
3a CKOOKH, epynmnupoeka, npumeHneHue Gopmynr cokpawénnozo ymuoxcenus. Keaopammuuiii
MPEXUIIeH, pA3N0NHCeHUEe KBAOPAMHO20 MPEXUNEHA HA MHONCUMEIU.

Jpo0Ho-pannoHaIbHbIEe BHIPAKEHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBanue ApOOHO-TUHEHHBIX BBIPAKEHUI:
CIIO’)KEHHE, YMHOXEHHUE, JeNieHne. Areebpauveckas opobs. /Jonycmumvle 3HaueHus nepemeHHblx
8 OpobOHO- payuonanvHulx evipadicenusx. Coxpawenue aneedopauveckux opooei. llpusedenue
aneebpauveckux opodei k odbwemy 3Hamenamenio. [elicmeus ¢ ancedpaudeckumu OpoOAMU:
CllodCeHue, 8blYUMaHue, YMHOJCeHUe, OelleHue, 8036e0eHUe 8 CIENeHb.

IIpeobpaszosanue svipasiceHul, co0ePHCAUUX 3HAK MOOYVIIA.

KBaaparnsie kopau

ApudmeTnueckuii KBaJpaTHBIA KOpeHb. [IpeoOpazoBaHue BBIpaXKEHH, COAEPIKAILIUX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JIeJICHWE, BBIHECEHME MHOXKUTENd U3-I0Jl 3HaKa KOpHS,
gHeceHUe MHOJCUMeEs OO 3HAK KOPHS.

YpaBHeHusi u HepaBeHcTBa PaBeHcTBa

YucnoBoe paBeHCTBO. CBOMCTBA YNCIOBBIX PaBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHenust

[lonatue ypaBHEHUs U KOpHS ypaBHEHUs. [Ipedcmasgnenue 0 pagHocuibHOCmu
VPABHEHUII.

Obnacms onpedenenus ypagueHus (001acmos 0ONYCIMUMBIX 3HAYEHUL NePeMEeHHOLL).

JInneiiHoe ypaBHeHHe M €r0 KOPHH

Pemenne nuHeiHbIX ypaBHeHMH. Jluneuinoe ypasnenue ¢ napamempom. Koauuecmeo
KOpHelU TUHetHo20 ypasHenus. Peuwienue nuneunvlx ypasHenut ¢ napamempom.



KBaapaTHoe ypaBHeHUE U €r0 KOPHH

KBagpatueie ypaBHeHus. HemomHple KBajmpaTHble ypaBHEHUS. J{MCKpUMHHAHT
KBaJpaTHOro ypaBHeHus. Dopmyna kopHel KBaJapaTHOro ypaBHeHUs. Teopema Buema.
Teopema, obpammas meopeme Buema. PemeHune KBaJpaTHBIX YpPaBHEHWUN:HCIIOJIb30BAHUE
bopMysbl UIS  HAXOXAEHUS KOPHEH, epaguueckuil mMemoo peuwlenus, pasziodceHue Ha
MHOdCUmenu, noobop KopHeli ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo ropHeti
K68AOpAMHO20 YPAGHEHUS 6 3A8UCUMOCU OM €20 OUCKpumunanma. buxeadopammuvie ypasHenus.
Vpaenenus, ceooumvie k aunetinolm u keaopamuvim. Keaopamusie ypasnenus ¢ napamempom.

JpoOHo-pannoHaIbHbIe YPABHEHUS

Pemenune mpoctelmmx NpoOHO-THHEHHBIX YpaBHEHHU. Peuienue 0pobHO-payuoHanbHbix
VPAGHeHUII.

Memoovl pewienus ypasHenuii: Memoobl pasHOCUTbHBIX NPeoOpaz08aHull, Memoo 3aMeHbl
nepemennotl, epaguueckuti memoo. Hcnonvsosanue ce0ticme ynkyull npu peuenuy ypasHeHui.

Tpocmeriuue uppayuonanshole ypasuenus suoa \f (x)=a,f (x)=+vg(x).

Vpasuenus suoa x"=a. Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

YpaBHeHue ¢ IByMsi IepeMEHHBIMU. JInHEeWHOe ypaBHEHHUE C IByMsI IEPEMEHHBIMU.
Ipamas kax epaghuueckas unmepnpemayus TUHENHO20 YPAGHEHUS C O8YMs NePEeMEHHbIMU.
IlonsiTe cucreMsl ypaBHeHM. PellleHne cucTeMbl ypaBHEHUM.

MeTopl peleHns CUCTeM JIMHEWHBIX YPaBHEHUN ¢ IBYMS IEPEMEHHBIMU: epaguyecKull
Memoo, Memoo CA0MCeHUA, METO, ITOACTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUI C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEpAaBEHCTB. [IpoBepka cnpaBeiinBOCTH
HEPABEHCTB MPH 33JaHHBIX 3HAYEHUX MTEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. OQbacms onpeodenetus
HepaseHcmea (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Pelienne TMHEHHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue keaopamHvlx HepaABEeHCMS:
UCNoIb306aHUe C8OLICME U 2paduKka KAOpamuyHou @OYHKYuU, Memoo UHMepeanos. 3anucw
peuleHus KeaopamHo2o HepaseHcmaa.

Pewenue yenvix u 0podHO-payuoHanbHvIX HePaseHcme MemoooM UHMEPSAIOs.

CucremMbl HepaBeHCTB

CucteMbl HEpaBEHCTB C OJHOW TMepeMeHHOW. PemieHue cucreM HEpaBEeHCTB C OJHOM
NEPEMEHHOM: JHHEUHBIX, K6éaopamuuix. V300pa)keHHE peIIeHUs CHUCTEeMbl HEPABEHCTB Ha
YUCJIOBOM MPSMOM. 3allUCh PEIICHUSI CUCTEMbI HEPABEHCTB.

DOyHKIUH

Honsitue pyHKkumn

JlexapToBbl  KOOpAMHATBI HAa IUIOCKOCTU. (DOpMHpOBAaHHME IPEACTABICHUH O
METaNpeMETHOM TOHATUU «KOOpAuHATBD». CrnocoObl 3amaHus (QYHKIMH: aHATUTUYECKUH,
rpaduueckuii, Tabmuunbeid. I'paduk ynxmum. [pumepst QyHKIMA, modydaeMbIX B Mpolecce
UCCJIEIOBaHMSI Pa3IMYHBIX PeaIbHBIX MPOLECCOB U pellieHus 3a7a4. 3HaueHNe (PYHKIMH B TOUKE.
CpoiictBa (yHKUMA: OOJIACTH ONpEAETCHUs, MHOXXECTBO 3HAYCHUH, HYJIH, TNPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  Y€éMHOCMb/HeYémHOCmb, TIPOMEXYTKH  BO3pacTaHus U yObIBaHUS,
HauOoJbIlIee U HaMMEeHbIee 3HaueHus1. Mccnenopanne GpyHkiuu o e€ rpaduxy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo gpynkyuu. Kycouno 3aoannvie Qynxyuu.

JIuneitnasi pyHKIUA

CpoiictBa u rpaduk nuHEHHOW GyHKIMH. YTIOBOW KO3(PPHUIMEHT MpsIMOIL.
Pacnionoxxenne rpadguka muHEHHOW (QYHKIIMK B 3aBUCUMOCTH OT €€ yIJIOBOro KoddduimeHta u
cB0oOOHOTO WieHa. Haxoocoenue koaghguyuenmogs nunetinou QyHKyuu no 3a0aHHbIM YCI08UIM.
npoxodicoeHue NPSIMoU yepes 08e MouKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOHCOeHUE NPAMOL



uepes OaHHYI0 MOUKY U NAPAJLIeNbHOU OAHHOU NPAMOU.

Keaaparuunas gyHkumus

CpoiictBa u rpaduk KBagpaTuuHoW QyHKUIUHM (mapabona). Ilocmpoenue epaghuxa
Keaopamuunoti @yHkyuu no moykam. Haxoxnenue HyJell KBagpaTudHOW (yHKUUH,
MHOHCECBA 3HAYEHULL, NPOMEICYMKOE 3HAKONOCMOAHCMEA, NPOMENCYMKOE MOHOMOHHOCU.

OopaTHasi NPONOPUHOHAJIBLHOCTH

k
CaoticTBa (QyHKIUHU Y = " I'unepOona.

I'pagpuru @ynxyuii. lpeobpazosanue epagpua gyuxyuu y=f(x) onsa nocmpoenus
epaghuxoe pynxyuii uda y=af ,kx+b+c.

I'paghuxu ¢hynxyuu y=a+ﬁ, y=vVx,y=Vx,y=ixVi,

IMocenoBaTeIbLHOCTH U MPOrPecCH

YucnoBast  mocienoBaTeNbHOCTh.  [IpUMepbl  YHMCIOBBIX  MOCIEIOBATENLHOCTEH.
BeckoHeuHble  TOCIIENOBAaTENFHOCTH. ApH(MeTHdeckas Tmporpeccuss U e€  CBOICTBa.
I'eomeTtpuueckass mporpeccust. Dopmyra obweco uieHa U CYMMbl N NEPEblX UlIeHO8
apugmemuueckoil u ceomempuieckoli npoepeccuid. Cxo0auascs 2eomempuieckas nPoepeccus.

Penrenne TeKCcTOBBIX 32124

3agaum Ha Bce apuMeTHUYeCKHe TelCTBUSA

Pemenne TexkcToBBIX 3a1a4 apudmerndeckum crocodom. McnonpzoBanue TabmuI, cxem,
YepTEkKEH, APYyTruX CPEICTB MPEICTABICHHUS JAHHBIX TPU PEIICHUH 3a/1a4H.

3agayun Ha QBMKeHHE, Pa00Ty M MOKYIIKH

AHaim3 BO3MOXXHBIX CHTYalllii B3aMMHOTO PACIIOJIOKEHHUS OOBEKTOB MPH UX JIBHKCHHHU,
COOTHOIIEHHSI 00bEMOB BBITIOJIHIEMBIX paOOT IMPU COBMECTHOI padore.

3agauM Ha YaCTH, 10JIH, IPOLEHTHI

Pemenne 3amauy Ha HaxXOKJIEHHE YacTH YMCTIA U YKCIA MO ero yactu. Pemienue 3agad Ha
MPOIEHTHI U 1onu. [IprMeneHre mponopuii Ipy perieHu  3a/1a4.

Jlormyeckue 3agaun

Pemenne nmoruueckux 3amad. Peutenue 1oeuveckux 3a0ay ¢ NOMoubio epagos, maoauy.

OcHoBHbIE MeTO/IbI pellIeHNsl TEKCTOBBIX 3a/1a4: apuPMeTUIECKui, anreOpandecKuid,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opy2ux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguieckue memoosl).

CraTucTuKa U Teopusi BeposiTHOcTel CTaTHCTHKA

TabnuuHoe u rpaduyeckoe TPENCTABICHUE [AHHBIX, CTOJIOYaThle U KPYTrOBBIE
IMarpaMMbl, TpaduKH, MPUMEHEHHWe IuarpaMM M Tpa(uKOB Ui ONHCAHHUS 3aBHCUMOCTEH
peabHBIX BENUYMH, U3BIeYeHHe uHpopMmammu w3 TalOduI, [guarpamMM U TpaduKoB.
OmnwucaTtenpHble CTAaTHCTUYECKHE TIOKA3aTeNH YHCIOBBIX HA0OPOB: CpefHee apupMeTHdecKoe,
Meduana, HauboOIbIllee U HaUMEHbIIee 3HAYeHHs. Mepbl paccewBaHMs: pa3Max, oucnepcus u
cmanoapmHoe OmKIOHeHue.

CrnyuaiiHas ©”3MEHYMBOCTh. MI3MEHUMBOCTE NIPH U3MEpEHUsIX. Pewarowue npasua.

3axkoHomepHOCMU 8 USMEHYUUBLIX BEIUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHble ONBITHI (PKCIIEPUMEHTHI), AJIEMEHTApHbIE CIydyallHble COOBITHS (MCXOJBI).
BepositHocTi  sneMeHTapHbIX  cOObITUH. COOBITUS B CIyYalHBIX OJKCIEPUMEHTaX W
OJIarONPHUSITCTBYIONIUE dJIEMEHTAPHBIC COOBITUS. BeposTHOCTH ciydaltHBIX COOBITHNA. OMBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMU COOBITUAMU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KyOMKOB. [Ipedcmasnenue cobbimuii ¢ nomowwto ouazpamm Jiiepa.
IIpomusononoscuvie cobvimus, oOveouHeHue u nepeceuerue codbvimui. Ilpasuno cnoscenus
seposmuocmeti. Cnyuatinviti  6v100p. Ilpeocmasnenue dxcnepumenma 6 6ude Oepesa.
Heszasucumvle  cobvimus. Ymnooicenue  seposmunocmeii  Hezasucumvix  coOvimull.
Ilocnedosamenvhvle Heszagucumvie ucnvimauus. llpencraBieHre O HE3aBUCHMBIX COOBITHSX B
KHU3HU.



Inemenmopl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, @axkmopuan uucna. Couemanus u 4YUCIo
couemanui. @opmyna uucna covemanuu. Tpeyeonvnuk Ilackans. Onvimosl ¢ OOTLUWUM YUCTIOM
PABHOBO3MOJICHBIX  INEMEHMAPHBIX CcOObimuu. Buluucnenue eepoamuocmeli 6 onvlmax ¢
npumenenuem Komounamopmvix  opmyn. Hcnwimanua bBepnynnu.  Yenex u  meyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuti beprynnu.

Cnyuaiinvle éenuyunbl

3nakomcmeo co CAyuauHMbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKPEMHbIX
cayuatinwlx eenudut. Pacnpedenenue eeposmuocmeit. Mamemamuyeckoe odxcudanue. Ceoticmea
Mamemamuyecko2o odxcuoanus. Ilouamue o 3axone bonvuiux yucen. Mzmepenue eepossimmocmetl.
Ilpumenenue 3axona OOALWUX HUCE 6 COYUOLO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENEHUSL 8 YPE3GbIYAIHBIX CUMYAYUSIX.

I'eomerpus I'eomerpuyeckue Gpurypsol

@urypsl B reoMeTpHHU U B OKPY:KalolieM MHpe

I'eomerpuueckas gurypa. PopmMupoBaHue MPEACTaBICHUN 0 METaPEAMETHOM MOHATHH
«purypax. Touka, TUHHS, OTPE30K, IpsSIMasi, Ty4, JOMaHas, INIOCKOCTb, YTOJI, OMCCEKTpHUca yriia
U €€ CBOMCTBA,

BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpHst reoMeTpudeckux uryp. LieHTpanbHas cHMMETpHs T€OMETPUIECKUX
duryp.

MHOroyroJbHUKHU

MHOTOYTOIBHUK, €r0 3JIEMEHTHI U €r0 CBOWCTBA. Pacrio3HaBaHNE HEKOTOPBIX
MHOT'OYTI'OJIbHUKOB.

Buvinykavie u negvinykavie mHozoyeonvrnuxu. IIpaBUIbHbIE MHOTOYTOJIBHUKH.

TpeyronsHuku. Brpicota, Meamana, OucCeKTpuca, CpPEIHsSI JMHUS TPEYToJIbHUKA.
PaBHOOEIpeHHBIN TPEYTONbHUK, €r0 CBOWCTBAa W MpH3HAKU. PaBHOCTOPOHHUHN TpPEyroibHHUK.
IIpsAMOYTONBbHBINA,  OCTPOYIOJIBHBIMA,  TYNOYIOJIBHBIM ~ TPEYrOJBbHUKH. BHemHue  yrisl
TpeyroibHuKa. HepaBeHCTBO TpeyroJibHUKA.

Yetsipéxyronpauku. llapamnenorpamm, pomO, NpsIMOYTOJbHHMK, KBajpaT, Tpameuus,
paBHOOepeHHas Tparenus. CBONCTBA U MPU3HAKU Mapaijiesiorpamma, pom0a, IpsSMOYyroJibHUKA,
KBajpara.

OKpyKHOCTB, KPyI

OKpy’>KHOCTb, KpyI, MX D3JEMEHTHl U CBOWICTBA; LIEHTPAJIbHbIE W BIMCAHHBIE YIJIBL.
KacarenbHast u cexywas K OKpYXHOCTH, ux ceoucmea. BimcaHHbIe W ONHUCAaHHBIE OKPYKHOCTH
JUISL TPEYTOJIIbHUKOB, YemblpEXY201bHUKOE, NPABUIbHBIX MHO20Y20IbHUKOG.

I'eomerpuueckue Gpurypsl B npocTpaHcTse (00bEMHBIE TeJ1a)

MHuococpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOB C PA3HLIM NOJONCEHUEM U
Koauyecmeom cpawet. [lepBUYHBIE NPENCTABICHUS O MHUpPAMUJE, MapajulesieNuIene, NpusMe,
cdepe, mape, IWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTtHowmenust PaBencrBo ¢puryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [IprU3HaKy paBeHCTBA TPEYTOJILHUKOB.

IHapaaneabHOCTH NPAMBIX

[Ipu3Haku 1 CBOWCTBA MapasuIebHBIX NPAMBIX. Akcuoma napaniervnocmu Eexnuoa.
Teopema @aneca.

IlepnenauKyJasipHbIe NPSIMbIE

[Ipsimoit yrour. [lepnenaukyssip k npsamoin. Hakitonnast, npoeknust. CepequHHbIN
NEePIEHUKYIISAp K 0Tpe3Ky. Ceoticmea u npusHaKu nepneHouKyIapHOCmU.

Ilooobue

IIponopyuonanervie ompesxu, nooodue gueyp. Ilooobnvie mpeyonvruuxu. llpuznaxu
noooobus..

B3auMHoe pacnoJiokeHue IpsIMON U OKPYKHOCTH, 08YX OKPYHCHOCELL.

N3mepenust u Bbruuciaenus Beauuunsl



[Tousatue Benuuunsl. [nuna. 3mepenue ayunbl. ENUHULIBI U3BMEPEHUS ITTUHBI.
Bennuuna yria.

I'panycnas mepa yria.

[TonsiTue o miom@au IUIOCKOM ¢urypsl u e€ cBoiicTBax. l3mepeHue uioniaaei.
Enununel usmepeHus miomaam.

[IpencraBnenue o0 06bEMe U ero cBoiictBax. M3mepenue o0béma. Ennnuiiel namMmepeHus
00BEMOB.

H3MepeHus: M BbIYHMCIEHUS

WHcTpyMeHTB! 111 U3MEPEHUN U MOCTPOEHUH; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJINH
(paccrosHuit), muomazaeil. Tpuronomerpuyeckue (yHKIUMU OCTPOrO yria B NPSMOYTOJIBHOM
TpeyroibHuke 1puconomempuyeckue @ynkyuu mynoeo yena. BblunMciaeHHe 3JI€MEHTOB
TPEYrOJbHUKOB C MCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHUH. DOpMyJbl IUIOMIaIn
TpPEeYroJbHUKa, MapajuielorpaMMa M €ro YacTHBIX BHUAOB, (OPMYJBl JUIMHBI OKPYXKHOCTH W
momaau kpyra. CpaBHeHue u Beraucienue miomaneii. Teopema [ludaropa. Teopema cunycos.
Teopema kocumnycos.

Paccrosinusi

PaccrosiHre Mexty Toukamu. PaccTosiHue OT TOUKHU 10 NpsAMON. Paccmosinue mexcoy
Queypamu.

I'eomeTpryeckue nocrpoeHus

['eomeTpryeckue NOCTpOEHUS AJIsl WILTIOCTPALIUK CBOMCTB Fr€OMETPUUECKUX QUTYP.

WHcTpyMeHTBI A TOCTPOEHWM: LMPKYJb, JIMHEHKA, YrOJbHUK. [Ipocmetiwiue
NOCMPOeHUs. YUPKyIem U JUHEUKOU. NOCMmpoeHue Ouccekmpucsl yaid, NepneHOUuKyIapa K
npAMOU, yend, pagHo2o0 OaHHOMY,

Ilocmpoenue mpey2onbHUK08 N0 Mpém CMOpoOHam, 08YM COPOHAM U Y2y MeHcOy HUMU,
CMOpOHe U 08YM NPUNEHCAWUM K Hell Y2IaM.

lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpasoBanus IlpeodpazoBanus

[Tonsitue nmpeobpaszoBanus. [IpencraBienrue o MeTarpeIMETHOM MTOHATHH
«rpeodpa3oBaHuey.

Ilooobue.

JABmkenust

OceBas u IIeHTpaJIbHasi CHMMETPUS, H08OpOm U napaiienvhsli neperoc. Komounayuu
08UIICEHUL HA NJIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPpAMHATHI HA MJIOCKOCTH BeKkTOpBI

[Tonarue BexTOpa, AEUCTBHS HAJl BEKTOPAMH, HCIIOJIb30BaHNUE BEKTOPOB B (PU3HUKE,
PAasnodcenue 6eKmopa Ha cocmasiaoujue, CKaiapHoe npousseoenue.

Koopannatsl

OcHOBHbIE IOHATUS, KOOPOUHAMbL 8EKMOPA, PACCIOSHUE MENCOY MOUKAMU.
Koopounamwi cepedunvt ompesra. Ypaeuenus gueyp.

IIpumenenue sexmopos u Koopounam OJist peutenust NPOCMeUUX 2e0MempudecKux
3a0au.

HcTopusa maTreMaTuKu

Bosnuknoeenue mamemamuxu Kak Hayku, smanvl eé pazeumusi. OchogHbvle pazoevl
Mamemamuxu.

Buloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmuv mnootcecmea npocmuix uucen. Yucna u onunel ompeskos. Payuonanvhule
yucna.

Ilompebnocmy 6 uppayuonanvnvix uucrax. Lllxona [ugazopa

3apooicoenue ancebpvl 6 Heopax apupmemuxu. An-Xopezmu. PooicOenue OyKeeHHOU
cumgonuxu. I1. @epma, @. Buem, P. Jlexapm. Ucmopus éonpoca o Haxodcoenuu opmyi KopHeli
aneebpauyeckux ypasueHuti cmenenetl, oonvuux yvemoipéx. H. Tapmanvs, /[oc. Kapoano, H. X.



Abens, D. Ianya.

llosasnenue memooa Koopounam, N0360JAOWE20 NEPEBOOUMb 2eoMempuieckue 00beKmbl
Ha A3bIK aneeOpul. Ilosenenue epagurkos gpyukyuii. P. [exapm, I1. @epma. [Ipumepst pasnuunvix
cucmem KoopoOuHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o kpoaruxax, uucia Qubonayuu. 3adaua o
waxmamuou oocke. Cxo0uUMocms 2eoMempuieckol npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oOeno, aszapmuvie uepuvl. I1. Pepma, b.
Ilackanwe, A. Bepnyanu, A. H. Koamozopos.

Om semnedenus k ceomempuu. Ilugazop u eco wxona. @anec, Apxumeo. Ilhamon u
Apucmomens. Ilocmpoenue npagunvHblx MmHO20y2016HUKOS. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue kyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Esexnuda. JI Diinep, H.
U. Jlobauesckuii. Ucmopus namozo nocmyaiama.

LI'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u eeomempusi. Ymo u kak yzuanu Anaxcazop, Spamocgen u Apucmapx o
pazmepax Jlynoi, 3emau u Connya. Paccmoanua om 3emau 0o Jlyner u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazsumuu mamemamuxu. JI. Diinep. H. U. Jlobauesckuil, 11.
JI. Yebviwes, C. Kosanesckas, A. H. Konmoeopos.

Mamemamuxa ¢ pazeumuu Poccuu: Ilemp I, wikona mamemamudeckux u HABULAYKUX
Hayk, passumue poccutickoeo ¢roma, A. H. Kpweinos. Kocmuueckas npoepamma u M. B.
Kenovuu.

BoinyckHuk Hayuurcs B 5-6 kjaccax (ISl MCHOJIb30BAHMSI B TNOBCEAHEBHON KHM3HU H
olecrieyeHNs] BO3MOKHOCTH YCIIEIITHOTO NMPOJ0JIKeHUs1 00pa3oBaHusl Ha 0230BOM yPOBHe)

e OnepupoBath Ha 0a30BOM ypOBHE TMIOHATHUSMH: MHOXECTBO, OJJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTH;

® 3371aBaTh MHOXECTBA MEPEUUCICHUEM UX AJIEMEHTOB;

® HAXOJUTh NIEpEeCeUCHNEe, 00bETMHEHNE, TTOAMHOKECTBO B MPOCTEHININX CUTYyAITUIX.

B noBceHeBHOI KU3HM U MPU M3Y4YEHHUH JAPYTUX NPeIMETOB:

® PacroO3HABaTh JOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS.

Yucaa

e OmepupoBath Ha 0a30BOM YpOBHE TMOHATHSIMH: HATypaJbHOE YHCIO, IEJIN0e YHCIIO,
O0OBIKHOBEHHAS IPO0Ob, IeCATUYHAS TPOOb, CMEIIAaHHOE YHCII0, PAIMOHAIBHOE YHUCIIO;

® JICTI0JIb30BaTh CBOMCTBA YWCEN M MpaBWiIa ACHCTBUM C palMOHAIbHBIMM YHUCIAMU TIpH
BBITIOJIHEHUU BBIYUCIICHUIA;

® UCIIOJIB30BaTh MPHU3HAKK AeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHWU BBIYUCICHUH H
pEeLIeHUH HECIOXKHBIX 3a/1a4;

® BBITIOJHATH OKPYTJICHUE PAIIMOHATBHBIX YHUCET B COOTBETCTBUH C TIPABUIIAMU;

® CPaBHUBATH pAllMOHAIHHBIC YKCIIA.

B noBceHeBHOI KU3HM U MPU M3Y4YEHHUH JAPYTUX NPeIMETOB:

® OILICHUBATh PE3YyJIbTATHI BEIUUCICHUHN TIPU PEIICHUU MPAKTUYECKHUX 3a/1a4;

® BBITIOJHSATH CPAaBHEHUE YUCEN B PEATTbHBIX CUTYAIUX;

® COCTaBJIATh YHCJIOBBIE BBIPAXKEHHS IPU PEIICHUM MPAKTUYECKHUX 3a7ad M 3a1ad U3 JPYrux
y4€OHBIX MPEAMETOB.

CraTucTuKka U Teopusi BeposiTHOCTE

e [IpeacTaBnsaTh JaHHBIE B BUAE TAOJHUIl, JUArpamMM, YUTaTh UH(OOPMAIIHIO, MIPEICTABICHHYIO B
BHJIC TAOJHIIBI, TUATPAMMBI.

TekcToBBIC 3a4a4H

¢ PeimaTh HECIIOKHBIE CFOJKETHBIC 33/1a49H Pa3HBIX TUTIOB HA Bce apuPMeTHIECKUe JICHCTBHS,

® CTPOUTH MOJENb YCIOBHUS 3ajaud (B BHJIE TaONUIBI, CXEMbl, PUCYHKAa), B KOTOPOW JaHbI



3HAYEHHUs IBYX U3 TPEX B3aUMOCBA3aHHBIX BEJIMYUH, C LICJIBIO IIOUCKA PEILICHU 3aa4H;

® OCYLIECTBIIATE CIOCOO TOUCKAa pEIIEHHs 3aJadyd, B KOTOPOM pACCYKICHHUE CTPOUTCS OT
yCIIOBHS K TpeOOBAaHUIO WU OT TpeOOBaHHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEIICHUS 3aa4H;

® BBIJICIISATH JTAllbl PELICHUS 3a/1a4U;

® UHTEPIIPETUPOBATh BBIYMCIIMTENBHBIE pE3yJbTaThl B 3aJade, HCCIEAO0BATh ITOJYYEHHOE
pelieHue 3a1a4u;

® 3HATh Pa3IMUUE CKOPOCTEH 00BEKTA B CTOSUYEH BOJIE, IPOTUB TEUCHUS U 110 TCUCHUIO PEKH;

® pemIaTh 3a1a4M Ha HaX0XKICHUE YaCTH YHCIIa ¥ YUCIIA 10 €r0 YacTH;

e pemaTh 3aJjaud pa3HbIX THNOB (Ha padoTy, Ha MOKYIKH, HA JBM)KEHHUE), CBSI3BIBAIOLINX TPH
BEJIMYUHBI, BBIJEISITh 3TH BEJIMYMHBI U OTHOILICHUS MEX1Y HUMH;

® HaXOJUTh MTPOLIEHT OT YMCJIA, YUCIIO IO MTPOLIEHTY OT HEro, HAXOAWTh IPOLIEHTHOE OTHOILICHHE
JBYX 4HCEJI, HAXOAUTH IPOLEHTHOE CHIYKCHUE WIH NIPOLICHTHOE MOBBIIICHUE BEJIUYHMHBL;

® pElIaTh HECI0XKHBIE JIOTHYECKUE 3aJa4l METOIOM PACCyKICHUM.

B noBcenHeBHOM KM3HHM M NIPH M3YYECHHHU APYTUX NPEIMETOB:

® BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX IIPEACIBHBIX 3HAYCHUAX MCKOMBIX BEIWYMH B 3a7a4e
(lenath NPUKUIKY)

Harnsaanasa reomerpus I'eomerpuyeckue purypst

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: (QUTypa, TOYKA, OTPE3OK, MpsiMast, Jyd,
JIOMaHasi, yrojia, MHOTOYTOJbHMK, TPEYTOJIbHUK M YETBIPEXYTOJBHUK, NPSMOYIOJbHUK M KBajapart,
OKpYKHOCTB M KPYT, MPSIMOYTOJIBHBIN Mapauienenumen, Kyo, map. M3o0paxars usydaemsie Gpurypsl
OT PYKH U C TIOMOILBIO JIMHENKU U LIUPKYJISL.

B noBcenHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPeIMETOB:

® peniaTh MpaKTUYECKHE 3a/1a4M ¢ IPUMEHEHUEM MTPOCTEHIINX CBOWCTB (uUryp.

HN3mepenusi M BIYUCIEHUSA

® BBINOJHATE U3MEPEHUE JUIMH, PACCTOSHMM, BEJIIMYUH YIJIOB, C IIOMOIIBI0O MHCTPYMEHTOB JUIS
WU3MEpPEHU UIVH U YTJIOB;

® BBIUUCIIATH IJIOLIAAU IIPSIMOYTOJIBHUKOB.

B noBcenHeBHOM KU3HHU U NPU U3YYEHHUH APYTUX NPeIMETOB:

® BHIYMCIIATH ~ PACCTOSIHMSI HAa  MECTHOCTM B CTaHJApTHBIX  CUTyalusX, IUIOLIAIH
MPSIMOYTOJIbHUKOB;

® BBLIMIOJIHATh TMPOCTEUIINE IOCTPOCHHUS M H3MEpPEHUs Ha MECTHOCTH, HEOOXOAMMbIE B
peabHOM

KU3HH.

HcrTopusa maTreMaTuku

® OIIMCHIBATH OTJIEIIbHBIE BBIAAIOIIUECS PE3YJIbTAThl, IIOJYYEHHBIE B X0/I€ Pa3BUTUSI MAaTEMaTUKH
KaK HayKH;

® 3HAaThb [PUMEpPbl MAaTEMaTUYECKUX OTKPBITMM U UX aBTOPOB, B CBS3U C OTEYECTBEHHOH H
BCEMHUPHON UCTOPUEH.

BbinyCKHHUK NOJYYMT BO3MOKHOCTH Hay4YHTbCAd B 5-6 kiaccax (st obecrnedeHHs
BO3MO’KHOCTH YCIIEIIIHOTO NMPOJ0JKeHUs1 00pa3oBaHus HA 6230BOM U yIi1y0JIéHHOM YPOBHSAX)

DJIeMeHTBbI TEOPHH MHOKECTB M MATEeMaTHYeCKOH JIOTHKHU

e Onepupoéams — NOHAMUAMU. — MHONCECMB0,  XAPAKMEPUCMUKU — MHOMCECmBd,  JeMeHm
MHOJICECMBa, NYycmoe, KOHeUHoe U OECKOHeYHOe MHONCECMB0, NOOMHOINCECMBO, NPUHAOTIEHCHOCHD,

e Onpedenamv NPUHAOTIEHCHOCMb DNEMEHMA MHOMCeCms8y, 00beOUHEeHU U nepecedeHuro
MHO2ICECM8, 3a0A8aAMb MHONCECMBO C NOMOWbIO NEPEeYUCTeHUS INEMEHMO8, CI08ECHO20 ONUCAHUSL.

B noBceqHeBHOM KU3HU U NIPU U3YYEeHUH APYTUX NPeIMeTOB:

® PACNO3HABAMD JIOCUYECKU HEKOPPEKMHbIE 8bICKA3bIBAHUSL,

® CIMPOUMb YenouKU YMO3AKIIOYEHUU HA OCHOB8E UCNONb30BAHUS NPABUT JIOCUKU.

Yucna



e Onepuposamv NOHAMUSMU. HAMYPATbHOE YUCLO, MHONCECMB0 HAMYPATbHbIX YUCE], Yeloe
YUCTI0, MHOIHCECBO YeNblX Yucel, 00bIKHOBEHHASE OPOOb, 0ecAmMUYHas Opodb, CMEUAHHOe YUCIO,

PAUUOHANIbHOE YUCTIO, MHOJNHCECMBO pPAUYUOHANbHLIX YUCE, 2ceomempudecKas urmepnpemayusl
HamypauibHovlX, YelblX, payuOHAIbHBIX,

® NOHUMAMb U OOBACHAMb CMBLCIL NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCILA;

® GLINONHAMY ~ BLIYUCICHUS, 6 MOM HUCIe C UCNOIb308AHUEM NPUEMOE PAYUOHATLHBIX
gblulUCIeHUL, 000CHOBbIBAMb ANOPUMMbL BLINOJIHEHUS OCUCMBULL,

® ucnovb306ams npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussedenus
yycesl npu GbINOJIHEHUU BbIYUCTICHUL U PeuleHUU 3a0ay, 000CHO8b186AMb NPUSHAKU OTUMOCTIU,

® GLINONHAMb OKPY2leHUe PAYUOHATILHBIX YUCE]l C 3a0AHHOU MOYHOCMbIO;

® YNops00YUBAMb YUCA, 3ANUCAHHbLE 8 8U0e 0OLIKHOBEHHBIX U 0eCAMUUHbIX Opobell,

e naxooumv HO/[ u HOK uucen u ucnonv3o8ams ux npu pewienuu 3a0d, .

® onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMeMPUYecKas uHmepnpemayus Mooyis 4ucid.

B noBceHeBHOM KU3HU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

® NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTIEHUU NPU peuleHUul NpaKmudeckux 3a0ay u
peutenuu 3a0ay Opy2ux yueOHvlX npeomMemos;

® GLINOHAMb CPABHEHUE Pe3YIbMamos 8blYUCIeHUL NPU PelleHUY NPaKmu4yeckux 3a0ad, 8 mom
yycie npUOIUNCEHHBIX GbIYUCTICHUL,

® COCMAsAmMb YUCTIO8ble BbIPANCEHUS U OYEHUBAMb UX 3HAYUEHUS NPU peuleHUU NPaKmuieckKux
3a0a4 U 3a0a4 U3z Opy2ux y4eOHvlX npeomemos.

YpaBHeHHUS M HEPABEHCTBA

e Onepuposams NOHAMUAMU. PABEHCMBO, YUCII080€ PABEHCMEO, YPABHEHIe, KOPEeHb YPABHEH s,
peulerue ypasHenus, Yucilo8oe HepaseHCmao.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

e Onepupogsams NOHAMUAMU: CMOAOYAmbIe U KPY208ble OUACPAMMbL, MAOIUYbl OAHHBIX, CpeOHee
apugmemuueckoe,

® 1387IeKamb, UHGOpMayuio, NPeoCmasieHHyo 8 mabauyax, Ha OUAZPammax,

e cocmasnsims mabauyvl, CMpouUms OUASPAMMbL HA OCHOBE OAHHDIX.

B noBceHeBHOM KU3HM ¥ MIPH U3YYEHHHU APYTUX MPEIMETOB:

® U3G7IeKamb, UHMEPNPemuposams U npeoopa’0evleams UHGoOpMayuio, npeocmasieHHyrw 8
maoIuyax u Ha OUAPamMmax, OMpajicaruyio ceoLCmea U XapaKmepucmuKky peaibHblX npoyeccos u
ABNEHUL.

TexcToBBIE 3a729H

e Pewiamv npocmoie U CIOJCHblE 3A0AyU PA3HbIX MUNOS, 4 MAKd#Ce 3a0ayu HNOBbIULEHHOU
mpyoHocmu,

® UCNONBL306AMb  PA3HLIE KPAMKUE 3aNUCU KAK MOOelu MeKCMO8 CIONMCHbIX 3a0ay Ol
NOCMPOeHUs. NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

® 3HAMb U NPUMEHAMb 00a cnocoba NoucKa peulenus 3a0ay (om mpebosanus K YCl08U0 U om
yeaosus K mpeboeanuro),

® MOOeNUPOBAMb PACCYIHCOCHUSL NPU NOUCKE PeuleHUs 3a0ay ¢ NOMOWbIO 2pag)-cxembi;

® gblOeIAMb IMANBL PEULeHUs. 30Ul U COOePIHCAHUE KaHCO020 IMAand;

® UHMeEPNPEeMmUpPo8amy  GbIUUCIUMENbHbIE De3yIbmamsl 6 3adaue, UCCIed08amsb NONYYEeHHOe
peutenue 3a0a4u;

® AHANU3UPOBAMb BCEBO3MOJCHLIE CUMYAYUU B3AUMHO20 PACNONONCEHU 08YX 00BEeKmos u
UBMeHeHUe UX XAPaKmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosanue) npu
peutenuy 3a0ay Ha OsudiceHue 08yX 00beKmo8 Kak 6 O0OHOM, MAaK U 6 NPOMUBONONONCHLIX
HAaNpaeneHusx,

® 1CCNe008aMb  BCEBO3MOJICHbIE CUMYAYUU NpU peuleHuu 3a0aiy Ha O8udiceHue Nno pexe,
paccmampusams pasHvle CUCeMbl OMCYEema,

® peuiams pazHooOpasHvle 3a0a4u «HA Yacmuy,



® pewiams U 000CHOBLIBAMb CB0E peuleHue 3a0ay (8bl0ensamb MAMEeMAMUYecKyio 0CHO8Y) Ha
HAX0MCOeHUe YACmu YUCIA U YUCIA N0 €20 YaCmU Ha OCHOBE KOHKPEMHO20 CMbICAA OpoOU;

® 0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 340 PA3HBIX MUNOE, CEAZLIBAIOWUX MPU BETUYUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUdICEHUE), BbIOENAMb MU BEIUUUHBL U OMHOUWEHUS MeXHCOY HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ai, KOHCMPYUpo8ams cOOCMBEHHbLE 3A0a4U YKA3AHHbIX MUNOE.

B noBceHeBHOI KU3HU U MPU M3Y4YEHHUH JAPYTUX NPeIMETOB:

® gbl0eNIAMb NPU peuleHuu 3a0ay Xapakxmepucmuku paccMampueaeMol 6 3aoave cumyayuu,
OMIUYHDBLE OM PealbHbIX (Mme, OM KOMOPbIX AOCMPazupos8aIuch), KOHCMpPYuposams Ho8ble CUMyayuu
C YYEMOM DMUX XAPAKMEPUCMUK, 6 YaCMHOCMU, NpU peuwleHuu 3a0ay HA KOHYEHMpayuu,
YYUmMbLI8AMb NIOMHOCTb 8eUeCmed;

® peuiams U KOHCMPYUPOBAMb 3A0ayU HA OCHOBE PACCMOMPEHUs. DealbHblX CUmyayui, 6
KOMOpbIX He mpeOyemcst MmOYHbLU bIYUCTUMETbHBIU Pe3YTbmam;

® peuiams 3a0ayu Ha O8UdICEHUE NO PeKe, PACCMAMPUBAS PA3HblE CUCTEeMbl OMcYemd.

Harnsanas reomerpus I'eomerpuyeckue purypst

o [1361€KAMDb, UHMEPNPEMUPOBAmMb U NpPeodpPa308bl8amMb UHDOPMAYUIO O 2eOMEMPUUECKUX
Qucypax, npedcmasieHHyI0 Had Yepmexcax,

® u300padicams uzyuaemvlie hueypsvi 0m pyKu U ¢ NOMOUBbIO KOMNLIOMEPHBIX UHCIMPYMEHMO8.

HN3mepeHus u BLIYUCTCHUSA

® GLINONIHAMb UBMEPEeHUe ONUH, PACCMOSHUL, BEIUYUH Y2l08, C NOMOUWbBIO UHCPYMEHMO8 O0s
usMepeHull OJIUH U yeios;

® BLIYUCTAMb — NIOWAOU — NPAMOY2OTbHUKOS, K6a0pamos, 00BEMBL  NPAMOY20JIbHBIX
napainnenenuneoos, Kyoos.

B noBcenqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX MPeIMeTOB:

® GLIYUCTAMb PACCIOSAHUS HA MECMHOCMU 8 CHAHOAPMHBIX CUMYAYUSX, NI0WAOU Y4aCMKO8
NpAMOY20JbHOU PopMbl, 00BEMBL KOMHAM;

® BLINOJIHAMb NPOCMeliuiue NOCMPOEHUS HA MeCMHOCMU, He0OX00UMbLE 8 PealbHOU HCUSHU,

® OYEHUBAMb PA3MEPbL PEAibHbIX 00BEKMO8 OKPYIHCAIOUe20 MUpa.

HcTopusi MaTeMaTHKHU

e Xapaxmepuzosamv 6K1A0 GblOAIOWUXCS MAMEMAMUKO8 8 pa3sumue MamemMamuk U UHbIX
HayyHvlx ob1acmetl.

BoinyckHuk HayuuTess B 7-9 kiaccax (AJ1si MCIOJIb30BAHHUS B NMOBCEIHEBHOM KM3HU W
of0ecrneyeHusi BO3MOKHOCTH YCIIENTHOTO NMPOA0JIKEeHUsI 00pa30oBaHUs HA 0a30BOM YPOBHe)

DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTUKH

e OmepupoBath Ha 0a30BOM YpOBHE TMOHSATHUSMH: MHOXECTBO, OJJIEMEHT MHOJXECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTH;

® 33]1aBaTh MHOXECTBA MEPEUYUCICHUEM UX AJIEMEHTOB;

® HaXOJIUTh TIepecevcHrne, O0hETMHEHNE, TIOJJMHOXKECTBO B MMPOCTEHIIINX CUTYAITUSIX;

e orlepupoBaTh Ha 0a30BOM YPOBHE TMOHATHUSMH: ONpEIEICHHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeIbCTBO;

® [IPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI JJIs MOATBEP>KHEHUS CBOMX BBICKA3BIBAHUIA.

B noBceHeBHOI KU3HU U MIPU U3YYEHUH APYTUX NPeIMETOB:

® 1ICII0JIB30BaTh TpaduiIecKoe MPECTaBICHUE MHOKECTB JIJIsl OMTUCAHMS PEATbHBIX MPOILIECCOB U
SIBIICHUH, TIPU PEUICHUH 3a/1a4 IPYTUX YIEOHBIX PEIMETOB.

Yucaa

e OnepupoBarh Ha 0a30BOM YPOBHE TOHATHSAMHU: HATYpaJIbHOE YHUCIO, IIEJI0€ YHUCIIO,
OOBIKHOBCHHAst JpoOb, JecATHYHAs JpoOb, CMeEIIaHHas Jpo0b, pPANUOHAIBLHOE  YHCIIO,
apupMETHIECKUIA KBaJIpaTHBIA KOPEHb;

® ICIIOJIB30BaTh CBOMCTBA YMCEN U MpaBuiia ACUCTBUM NIPU BBITOJIHEHUN BBIYUCICHU;

® JICTI0JIb30BaTh MPHU3HAKU JenuMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUM BBIYUCIECHUN H
pEIlIeHUH HECIOKHBIX 3a/1ady;

® BBHITIOJIHATH OKPYTJIEHHE PAIMOHAJIBHBIX YUCET B COOTBETCTBUHU C IIPaBUJIAMH;



® OLICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1EJIOT0 YNCa;

® pacro3HaBaTh PAllMOHANIbHBIE U UPPALlMOHAIbHBIC YNCIIA;

® CpaBHUBATh YHCJIA.

B noBceHeBHOM KU3HM U NIPU M3YYEHUH APYTUX NPeIMETOB:

® OLICHUBATh PE3YyJIbTATHI BEIUUCICHUN MIPU PEIICHUN MTPAKTUYECKUX 3a/1a4;

® BBITIOJHSATH CPABHEHUE YUCEN B PEANIbHBIX CUTYaIUX;

® COCTABJISITh YMCJIOBBIE BBIPAKEHHUS MpPHU PEUICHUH MPAKTUYECKUX 3a7ad MU 33jJad U3 JAPYTux
y4eOHBIX TPEAMETOB.

ToxknecTBeHHbIE IPe0OPA3OBAHUA

¢ BhINONHATH HECIIOKHBIE TPE0Opa30BaHMs ISl BHIYUCICHHS 3HAUEHUN YMCIIOBBIX BBIPAKEHUH,
COJIepKallMX CTENEHH C HATypaJbHBIM IIOKa3aTeJIeM, CTENEHU C LEJNbIM OTPHUIATEIbHBIM
MOKa3aTelleM;

® BBIMIOJIHATH HECIOXKHBIE TPE0Opa30BaHus LEIbIX BBIPAKCHUN: PACKPBIBATH CKOOKH, TIPUBOJHTH
MOAOOHBIE CIIaraeMble;

® 1CIIOJIb30BaTh (POPMYJIBI COKpAIICHHOTO YMHOXEHHs (KBaJpaT CyMMBI, KBaJapaT pa3HOCTH,
Pa3HOCThH KBAJPATOB) JUIsl YIIPOILIEHUS BBIYMCICHUIN 3HAaUYEHUN BBIPAKCHUI;

® BBLINIOJIHATh HECJIOXHBIE NMpeoOpa3oBaHUs APOOHO-TUHEHHBIX BBIPAKEHUH M BBIPAXKEHUH C
KBaJPATHBIMU KOPHSIMH.

B noBceHeBHOI KU3HU U MIPU U3YYEHUH APYTUX NMPeIMETOB:

® [IOHUMATh CMBICII 3aIIUCH YUCIa B CTAHAAPTHOM BHJIE;

® OTIEpPUPOBATHh Ha DA30BOM yPOBHE TIOHSATHUEM «CTaHAAPTHAS 3aMUCh YHUCTIAY.

YpaBHeHHs U HEPABEHCTBA

¢ OnepupoBath Ha 6a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, YpaBHEHHE,
KOpPEHb YpaBHEHMsI, pEIICHWE YpaBHEHHUS, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO, pELICHHE
HEPaBEHCTBA;

® IPOBEPSATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e peniaTh JMHEHHbIE HEPABEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOASILNECS K TMHEHHBIM;

® penIaTh CUCTEMbl HECIIOKHBIX TUHEHHBIX YPaBHEHU, HEPABEHCTB;

® MIPOBEPATH, ABJSACTCS JIU TaHHOE YUCIIO pEelICHHEM YpaBHEHUS (HEPaBEHCTBA);

e pemiath KBaJpaTHbIE ypaBHEHUS 10 (hopMyIie KOpHEH KBaApaTHOTO YpaBHEHHS,

® 1300pakaTh PELICHUS] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOW MPSIMOH.

B noBceHeBHOM KU3HM U NPU M3YYEHHUH APYTUX NPeIMETOB:

® COCTaBJIATh U pEIIAaTh JIMHEWHbIE YPAaBHEHMs MPU PEIICHUM 3a7ay, BOSHUKAIOIIUX B APYrHX
y4eOHBIX TpeIMETax.

DyHKUUH

e Haxoauts 3HaueHne QyHKIMH 10 3aJaHHOMY 3HAYEHUIO apTyMEHTa;

® HAXOJIUTh 3HAYEHHE apryMEHTa M0 33J]aHHOMY 3HaYeHUIO (PYHKIIUU B HECIOKHBIX CUTYAIINAX;

® OIPEEIISATh MOJIOKEHUE TOUKH 110 €€ KOOpAUHATaM, KOOPJIMHATHI TOUKH I10 €€ MOJ0KEHHUIO Ha
KOOPJAMHATHOW TIOCKOCTH;

e 10 rpaduKy HaxXoIuUTh OOJACTb OINpeAeNeHUsl, MHOXKECTBO 3HAYCHHUH, HYIH (QYHKIHH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA, TPOMEXKYTKH BO3pacTaHuWsi U YObIBaHWS, HauOoybliee W
HauMEHbIIIee 3HAUCHHS yHKIIUH;

® CTpOUTH TpauK TMHEHHON QYHKITNY;

® MPOBEPATH, SBISIETCA JH JaHHBIA Trpaduk TpadukoM 3adaHHON QyHKIMH (JIMHEHHOMH,
KBaIpaTUYHOM, 0OpaTHON MPONOPIHUOHATILHOCTH);

® OMpeNeNsITh MPUOTMKEHHBIE 3HAUCHUS KOOPIMHAT TOUKH MepeceueHus rpadukoB GpyHKINMH;

e oriepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSMHU: IOCIEIOBATENLHOCTD, apU(pMeTHUSCKas
Iporpeccusi, reoMeTpuiecKas Mporpeccus;

® pemniath 3a/1a4ydl Ha MPOTPECCHU, B KOTOPHIX OTBET MOXKET ObITh MOJY4YeH HEMOCPEICTBEHHBIM
nmocy€ToM 6e3 mpuMeHeHUs GOpMYIL.



B noBceHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NMPeIMETOB:

® HCIIOJIH30BaTh TPAPUKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH ISl ONPEeNICHHsI UX CBOMCTB
(HamOonblIie M HaMMEHBIIME 3HAYEHUsS, TNPOMEXKYTKHM BO3pacTaHusi U YyObIBaHMs, 001acTH
MIOJIOKUTENBHBIX U OTPULIATENbHBIX 3HAYEHUH U T.11.);

® 1ICTI0JIb30BaTh CBOWCTBA JMHEMHON (yHKIMU U ee TpaduK NMpU PELIeHUH 3ajad U3 JAPYTux
y4eOHBIX TPEAMETOB.

CraTtucTuka ¥ TeOpHs BEPOSTHOCTEH

e IIMeTh NpEICTaBIEHHE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4YailHOIO
cOOBITHS, KOMOMHATOPHBIX 3aJ]a4ax;

e pemiath IMpocTeilMe KOMOMHATOpHBIE 3aJauyd METOJOM MpPSMOTr0 M OpraHM30BaHHOIO
nepedopa;

® [IPEJICTABIATH TAaHHBIE B BUJE TAOIUII, JHarpamMm, rpadukos;

® yuTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BHJI€ TaOIUIIbI, AUArpaMMBbl, TpaduKa;

® ONpeAEIATh OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKH YHCIOBBIX HAOOPOB;

® OIICHHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHUIINX CITydasix;

® IMETh IIPEJICTABICHHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBJICHUSIX.

B noBcenHeBHOM KM3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

® OIICHHMBATh KOJMUYECTBO BO3MOXHBIX BApUAaHTOB METOAOM Mepedopa;

® METh IIPEJICTABICHNUE O POJIM IPAKTUUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITH;

® CpaBHUBATh OCHOBHbBIE CTaTUCTHUYECKHE XapPAKTEPUCTUKH, MOJYYECHHbIE B MPOIECCE PEHICHUS
MIPUKIJIATHON 3a/1a4M, U3YUEHHsI pEaIbHOTO SIBJICHUS;

® OLIEHMBATh BEPOSATHOCTh PEAJIbHBIX COOBITUI U SIBIEHUH B HECJIOKHBIX CUTYyalHUsIX.

TexcToBBIC 3a72UH

e Pemate HecOXKHBIE CIO’KETHBIE 3a/1a4M PA3HBIX THIIOB Ha BCE apupMeTHIEeCKUe JeHCTBUS;

® CTPOUTH MOJIENb YCJIOBUS 3a7aud (B BHJE TaOJMIbI, CXEMBbl, PUCYHKAa WJIN YpaBHEHHs), B
KOTOPOM JaHbl 3HAYECHHs ABYX M3 TPEX B3aMMOCBSA3aHHBIX BEJIMYUH, C LEJIBIO MOKMCKAa PEIICHUS
3aJ1a4y;

® OCYIIECTBJISITh CIIOCOO TOWCKA pEIIeHUs 3aJaud, B KOTOPOM paCCy>KICHHE CTPOUTCS OT
yCIIOBHA K TpeOOBAaHUIO MM OT TpeOOBaHMUS K YCIOBHIO;

® COCTaBJISITh IJIaH PELICHU 3a/1a4H;

® BBIJICJIATD ATAMbl PELICHUS 33/1a4U;

® UHTEPIPETUPOBATh BBIYUCIUTENBHBIE PE3yJBbTAaThl B  3aJade, HUCCIENOBAaTh IOJIyYEHHOE
pelIeHne 3a1a4n;

® 3HaTh pa3Iune CKOPOCTEeH 00bEKTa B CTOSIUEH BO/IE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKU;

® pemIaTh 3a/1a4M Ha HaX0XKIEHUE YaCTH YHCiIa U YUCIIA 10 €ro 4acTH;

e pemaTh 3aJjaud pa3HbIX THMOB (Ha padoTy, HA MOKYIKH, HA JBM)KEHHUE), CBSI3BIBAIOLINX TPH
BEJIMYUHBI, BBIJCIATH 3TH BETMYUHBI U OTHOLICHUS MKy HUMU;

® HaXOJUTh MPOLEHT OT YKCJIA, YUCIJIO MO NPOLEHTY OT HETO, HAXOAUTh MPOLIEHTHOE CHU)KCHHE
WM NIPOLIEHTHOE MOBBIILIEHUE BEJIUYUHBL;

® peniaTh HeCIOXKHbIE JIOTMUECKUE 3aJa4d METOJIOM PacCy KICHHIA.

B noBceHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NPeIMETOB:

® BBIJIBUTaTh TMIIOTE3bl O BO3MOYKHBIX MPEAEIbHBIX 3HAUEHHUAX HCKOMBIX B 3aJauy€ BEJIUYMH
(menaTh MPUKUIKY).

I'eomeTpnueckne purypsi

e OnepupoBath Ha 0a30BOM YPOBHE MOHITUSIMH T'€OMETPUUECKUX (DUTYD;

® U3BJIEKaTh MH(OPMAIMIO O TEOMETPUYECKUX (QUrypax, NMPEACTaBICHHYIO Ha YepTeXax B
SIBHOM

BH/IE;

® NIPUMEHSATH Ul PEIICHUs 3a]lau TeoMeTpuyeckre (akThl, €CIM YCIOBUS MX MPUMEHEHHS

3aJlaHbl B IBHOU (opMme;



e pelaTh 3a/1a4y Ha HaX0XKJICHHE T€OMETPUUECKUX BEIMYHMH 110 00pa3IaM WK alropuT™Mam.

B noBceHeBHOM KM3HM M IPH M3YYEHHUHU APYTUX NPeIMeTOB:

® 1ICTI0JIb30BaTh CBOMCTBA F€OMETPUUYECKUX (QUTYD ISl PEIICHUS TUIOBBIX 3a/1a4, BO3HUKAIOIIUX
B CUTYallUsX [IOBCETHEBHOM KU3HU, 3aja4 IPAKTUYECKOTO CONEP KAHNUS.

OTHomeHust

¢ OnepupoBaTh Ha 0A30BOM ypOBHE MOHATUSAMH: PABEHCTBO (DUTYD, paBHBIC (GUTYpBI, PABEHCTBO
TPEYTrOJIbHUKOB, MAPAIIEIBHOCTh NMPSIMBIX, MEPIEHANKYISIPHOCTh HPSAMBIX, YIJIBI MEXAY HPSIMBIMH,
NEPIEHIUKYJIAP, HAKIOHHAs, TIPOCKIUS.

B noBcexHeBHOM KM3HM M IPM M3YYEHHHU APYTUX NPeIMeTOB:

® JICIIOJIb30BaTh OTHOLIECHUS I PELICHHs NPOCTEHMIIMX 3a/1ad, BO3HUKAMOIIHMX B pPEATBHON
KHU3HU.

N3mepenusi 1 BbIYMCIeHUSA

e BhINONIHATE U3MEPEHUE [UIMH, PACCTOSHUN, BEIIMYMH YIJIOB, C ITOMOIIBI0 MHCTPYMEHTOB JUIS
W3MEpPEHU JUTUH U YTJIOB;

® IPUMEHATh (OPMYJIBI TEPUMETpPA, MJIOWAAN U 00bEMA, IJIOLAAN MOBEPXHOCTH OTAEIBHBIX
MHOT'OTPaHHUKOB IPU BBIUMCIIEHUAX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIOBUH;

e mpuMeHATh TeopeMmy Iludaropa, 06a30Bble TPUTOHOMETPHUUYECKHE COOTHOIICHUS  JUIS
BBIUNCIICHHS [UIMH, PACCTOSIHUM, IUIONIaIel B IPOCTEUIINX CITydasix.

B noBceHeBHOM KM3HM M IPH M3YYEHHUHU APYTUX NPeIMeTOB:

® BLIYHCIIATh PACCTOSHUS HAa MECTHOCTH B CTAaHAAPTHBIX CUTYalMSX, IJIOLMAAM B MPOCTEUIINX
cllydasix, IpUMEHSTh (POPMYJIbl B IPOCTEHIINX CUTYAIMSIX B TIOBCEHEBHON KU3HHU.

I'eomeTpruyeckue nocTpoeHust

e M300paxxaTh TUIOBbIE IUIOCKHE (GUIYphl U (UTYpPHl B MPOCTPAHCTBE OT PYKH M C MOMOILBIO
UHCTPYMEHTOB.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® BHITIOJIHATH MPOCTEHINNE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJUMBIE B pealbHON KHU3HU.

I'eomeTpruyeckue npeodpa3oBaHusA

e CTpouTh QUrypy, CAMMETPUYHYIO JaHHON (PUTYype OTHOCUTEIBHO OCH U TOYKH.

B noBceHeBHOM KM3HM M IPH M3YYEHHUHU APYTUX NPeIMeTOB:

® pacro3HaBaTh JIB)KEHUE 00OBEKTOB B OKPY’KAIOILIEM MHUPE;

® pacro3HaBaTh CUMMETPHUHBbIE (PUTYPBI B OKPY’KAIOLIIEM MUDE.

BexkTopbl M KOOPANHATHI HA NJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSMU BEKTOpP, CyMMa BEKTOPOB, MPOHU3BEICHHE
BEKTOpA Ha YHUCJI0, KOOPAMHATHI HA IJIOCKOCTH;

® OTIpeICTIATh NPUOMKEHHO KOOPAMHATHI TOYKH 1O €€ H300paKeHHI0O Ha KOOPIMHATHOM
IJIOCKOCTH.

B noBceHeBHOM KM3HM M IPM M3YYEHHHU APYTUX NPeIMeTOB:

® ICTI0JIb30BaTh BEKTOPBI JUIsl PEHIEHUs IPOCTEHUINMX 3aJa4 Ha OIpPENENIEHHe CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKEHUS.

HcTopusi MaTeMaTHKHU

e OnuChIBaTh OTACIIBHBIC BBIJAIOLINECS PE3YJIbTAThI, TOJIyYEHHBIE B XO/I€ PA3BUTUS MaTEMaTHUKU
KaK HayKH;

® 3HaTh NpPUMEPbl MaTEeMaTHUYECKUX OTKPBITHM M HX aBTOPOB, B CBSI3M C OTEYECTBEHHOM U
BCEMHUPHOU UCTOPUEH;

e [IOHUMAaTh POJIb MaTEMATUKH B pa3BuTUn Poccum.

MeToabl MAaTEMAaTHKH

¢ BriGuparh noaxoAsIIMi H3y4eHHBIH METOJT JJISl PEIICHUs] U3YUSHHBIX THUIIOB MaTeMAaTHYECKUX

3a/1ay;

e [[puBOANTE IPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOUIEH EHCTBUTEIBHOCTH

U IIPOU3BEJCHUSAX UCKYCCTBA.

BbInyCKHHUK MOJYYHT BO3MOKHOCTH HAay4YuThes B 7-9 kiaccax A odecrnedeHHs



BO3MOKHOCTH YCIICIIHOTO NMPOAOJIKeHUsI 00pa30BaHusi Ha 6230BOM U yIiIy0JIéHHOM yPOBHSAX
DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

e Onepuposams NOHAMUAMU. OnpeoeieHue, meopemd, AKCUOMA, MHONCECME0, XAPAKMEPUCIUKU
MHOJICECBA,  DJIEMEHM — MHOJCeCmed, Nycmoe, KOHeUHoe U  OeCKOHEYHOe  MHOMCeCmeo,
NOOMHONCECMB0, NPUHAONCHCHOCHb, BKIIIOYCHUE, PABCHCMBO MHOXNCECME;

® U300PANCAMb MHONCECMBA U OMHOULCHUE MHONCECME C NOMOWbIO Kpy2os Dinepa;

e onpeodensims  NPUHAONEHCHOCb  DJIEMEHMA  MHONCECMEY, 00BbEOUHEHUIO U NepeceqeHuro
MHOJCECE;

® 300a6aMb MHONCECME0 C NOMOUBIO NEPEYUCTCHUSL INEMEHMOB, CI08ECHO20 ONUCAHUS,

® ONepuUPoOBaAMb  NOHAMUAMU:  BbICKA3BIBAHUE, UCMUHHOCMb U JONCHOCMb  BbICKA3bIBAHUS,
OMpUYaHUue BbICKA3LIBAHULL, ONePaAyUl HAO BbICKA3LIBAHUAMU. U, UIU, He, VCIOBHbLE BbICKA3bIBAHUS
(umnauxkayuu);

® CIPOUMb 6bICKA3LIBAHUSL, OMPUYAHUS BbICKA3bIBAHULL.

B noBceaHEeBHOI JKM3HU M NPH U3YYEHHH IPYTUX MPEIMETOB:

o CIMpouUms YenouKku yMO3aKIOUEHUI HA OCHOBE UCNOIb306ANUSL NPABUTL TOSUKU,

® UCNONIB3068ANb MHONCECMEA, ONEPAYUL C MHOICECMEAMU, UX 2paduyeckoe npedcmasiienue OJis
ONUCAHUSL PEATIbHBIX NPOYECCO8 U SAGNCHUIL.

Yucaa

e Onepuposams NOHSMUSAMU. MHONCECMBO HAMYPALbHBIX HUCET, MHONCECMEO YEeablX HUCE],
MHOHCECBO PAYUOHANBHBIX YUCET, UPPAYUOHATLHOE YUCTO, KEAOPAMHDBLI KOPEHb, MHONCECTBO

0elicmeumenbHblX — YUCel,  2eOMEmpUYecKas  UHMEPnpemayusi  HAmypaibHulX,  Yelbix,
PAYUOHATIbHBLX, OCUCMBUMETbHBIX YUCEIL,

® NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

® GLINONHAMb  GLIYUCACHUS, 6 MOM 4YuUCle C UCHONb30BAHUEM HNPUEMOE DAYUOHATLHBIX
8LIYUCTCHULL

® GLINONIHAMb OKPY2TIeHUE PAYUOHATIbHBIX YUCET C 3A0AHHOU MOYHOCIbIO;

® CPABHUBAMb PAYUOHAIbHBIE U UPPAYUOHATbHBIE YUCIA,

® npedCcmasisims PAYUOHAILHOE YUCTO 8 8UOe 0eCAMUYHOU OpoOU

® Ynops0oyu8ams Yucida, 3aNUCAHHbLE 8 8UOE 0ObIKHOBEHHOU U QeCAMUYHOU OpoOU;

e naxooums HOJ{ u HOK yucen u ucnonvsosams ux npu peuienuu 3a0a4.

B noBceaHeBHOIT ;KM3HU M PU U3YYE€HHH IPYTUX MPEIMETOB:

® NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTCHUL NPU PeuleHul NpaKkmudeckux 3a0ay u
peuteHuu 3a0a4 Opyaux y4eOHuIX npeomMemaos,

® GLINONIHAMb CPABHEHUE Pe3YIbMAmMO8 GbIYUCIeHUL NPU pelleHuU NPAKMUYecKux 3a0ad, 8 mom
yucie NPUOIUNHCEHHBIX BbIYUCTEHUL,

® cocmasisimy U OYEeHUBAMb YUCI0BbLE BbIPAICEHUS NPU PEULeHUU NPAKMUYECKUX 3a0a4 U 3a0ay
u3 Opyaux yueoHvlx npeomemos;

® 3aNUCHIBAMb U OKPY2JISAMb YUCTIO8bIE 3HAYEHUSI PEANbHbIX GENUYUH C UCNOIb30BAHUEM PAZHLIX
cucmem usMepeHusl.

ToxknecTBeHHbIE IPe0OPa30BAHUA

e Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3ameneM, CMeneHu ¢ Yeablm
ompuyamenbHbiM NOKA3AMenem,

® GLINONIHAMb NPeoOPA308AHUSL YEIbIX GbIPANCEHUN. OeUCmEUsi ¢ O0OHOUIeHaMU (ClodCeHue,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUsL C MHO2OUIEHAMU (COJNCEHUe, bIYUMAHUE, YMHONCEHUE),

® GLINONIHAMb PA3NIOANCEHUE MHO2OUIEHO8 HA MHOJCUMENU OOHUM U3 CHOCOD08. GblHeceHue 3d
CKOOKY, 2PYNNUpOBKa, UCNOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

® 8bl0eIAMb K8AOPAM CYMMblL U PAZHOCMU OOHOYJIEHO8,

® PACKNIAOBIBAMb HA MHONCUMENU K8AOPAMHBII MPEXUTIEH,

® GLINONHAMb — NPeoOpPA306aHUsL  GLIPAJNCEHUL,  COOePICAWUX — CMENeHu ¢ YeablMu
OMPUYAMENLHLIMU  NOKA3AMENAMU, Nepexooums om 3anucu 6 6ude CMeneHu ¢ YeabiM



ompuyamenbHbiM HOKA3amenem K 3anucu 6 suoe opoou,

® GLINONHAMb NPeodpPaA308aHUs. OPOOHO-PAYUOHATLHLIX BbIPAJICEHUN. COKpaujerue Opooell,
npusedeHue aneeopaudeckux 0pobell K odwemy 3HaMeHamento, CIONCeHUe, YMHONCEHUe, OeleHUe
aneebpaudeckux Opoobetl, 6036edeHue ancedpauyeckou O0poou 6 HAMYpaibHyl) U  Yeayio
ompuyamenbHyo CmeneHy,

® GLINONIHAMb NPE0OPA308AHUSA BLIPANCEHUL, COOEPAHCAUSUX KBAOPAMHbBLE KOPHU,

e guidenAmy  Keaopam CyMMbl UIU PASHOCMU OBVUNIEHA 6 BbIPANCEHUSX, COOEPHCAUIUX
K8aOpammbvle KOPHU,

® GLINONIHAMb NPEoOPA308AHUS BbIPANCEHU, COOEPAHCAUSUX MOOYITb.

B noBcexHeBHOM KM3HM ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

® GLINONHAMb NPE0OPA308AHUS U OCLICMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

® GLINONIHAMb NPEoOPA308aHUSA  AN2eOPAUUECKUX BbIPANCEHUU NPU peueHuu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8.

YpaBHeHHS U HEPABEHCTBA

e Onepuposamsv  NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUs, peuleHue
HepaeeHcmeda, pasHOCUNIbHble YpaGHeHUs, 001acms OnpeoeleHus YpaeHeHUus (HepaseHcmaa,
cucmemvl ypagHeHUll Uil HEPAGeHCma);

® pewiams JUHENHble YPABHEeHUs U VPAGHEHUs, CB0O0UMble K JUHEUHbIM C NOMOUWbIO
MOACOECMEEHHBIX NPEoOPA308ANULL,

® peuiams K8aOpamHuvle YPAGHEHUs U YPABHEHUs, C800UMble K KBAOPAMHBbIM C NOMOUWbIO
ModHCOeCmeeHHbIX NPeodPaA308aHUll, peuams OpoOHO-TUHElIHbIE YDABGHEHUSL,

e pewams npocmetiviue uppayuonansisie ypasienus éuda \f (x)=a,Vf (x)=vg(x);

® peuiamv ypagHeHus 6uoa X' =a,

® peuiams YpasHeHuss CnoCoOOM pa3NodHCeHUs Ha MHONCUMENU U 3aMeHbl NepeMeHHOU;

® LCNOIL3068AMb MEMOO0 UHMEPBANO08 OJisl peuleHUst YeablX U OPOOHO-PAYUOHANIbHBIX HEPABEHCME,

® peuiamyo auHelnble YPAGHEHUs U HEPABEHCMEA C NAPAMEMPAMU,

® peulams HeCl0CHble K8AOPAamHubvle YPAGHEeHUs. C Napamempom,

® peuiams HeCl0CHble CUCTNEeMbl IUHEUHbIX YPAGHEHUL C NApAMempamul;

® peuLams HeCl0CHble YPABHEHUS. 8 YeNblX YUCTAX.

B noBceHeBHOM KM3HM ¥ IPU U3YYEHHHU APYTUX NMPEIMETOB:

® COCMasnAms U peuams JUHelHble U K8aopammubsle YpasHeHUs, YPAGHEeHUs, K HUM C800AUecs,
cucmemvl TUHEUHbIX YPAGHEHUL, HePABEHCME NPU peuleHUU 3a0ay Opyeux y4eOHbIX npeomemos;

® GLINONHAMb OYEHKY Npagoono0odUs pe3yibmamos, Noay4aemMviX Npu peuweHuu JUHEUHbIX U
K8AOPAMMbIX YPAGHEHUL U CUCMEM TUHEHbIX YPAGHEeHUll U Hepa8eHCMs8 NPU peuleHuu 3a0ay Opyeux
VUeOHbIX NPeoMemos;

® 8LIOUPAMb COOMEEMCMBYIOWUE VPABHEHUS, HEPABEHCMBA UIU UX CUCmeMbl Ol COCMABIeHUs.
Mamemamuyeckol Mooenu 3a0aHHOU PeanbHOl CUMYayuu Uiy NPUKIAOHOU 3a0a4u,

e yMemb UHMEPNPEmuposams NOJIYYEHHbI NPU peueHud VpPAaeHeHUs, HepaseHcmed uiu
cucmembl pe3yibmam 8 KOoHmeKkcme 3a0aHHOU PeaibHOU CUMYayuy Ulu NPUKIAOHOU 3a0ayu.

DOyHKUUH

e Onepuposams noHAMUAMU: DYHKYUOHANbHAA 3A8UCUMOCTMb, (QYHKYUs, epagux GyHKyuu,
CcnocooOwvl 3a0anusi QyHKYUU, apeymenm u 3Haderue QyHKyuu, ooaacms onpeoenenus U MHONCECMBO
3HaAYeHUl QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (YHKYUU,
YEMHOCMb/HEUYEMHOCb (DYHKYUU,

® CTPOUTHh TpapuKy JUHEHMHOM, KBaJIpaTUYHOW (QYHKUMHA, OOpaTHOW MNPONOPLHUOHAIBHOCTH,

k - o
dymryuu 6uda: y=a+—, y=\x,y={x, y=txvi;

® Ha npumepe K8aAOpAMu4HoOU YHKYUU, UCNOIb308AMb NPEOOPA308anus epaguxa GyHKyuu
07151 ROCMPOoeHUs 2papuros hynkyul

® COCMasNAms YPAaGHeHUs NPAMOU N0 3A0AHHBIM VCI08UAM: NpOXoosujeli yepe3 08e MOUYKU C



3A0aHHBIMU KOOPOUHAMAMU, NPOX0OAuell uepe3 OAHHYI0 MOYKY U NapaiieibHOu OGHHOU NPAMOLL,

e uccnedosams QYHKYUIO o eé 2papuxy;

® HAXOOUMb MHOXNCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU
K8AOpaAmMu4HoU QyHKyuu,

® onepuposamv  NOHAMUAMU:  NOCNE008AMENbHOCMb,  apu@memuyeckas  Npocpeccus,
2eoMempuyeckas npocpeccusi;

® peuiamsv 3a0a4u Ha APUPMeMUUECKYIO U 2EOMEeMPUYECKYIO NPOSPECCUIO.

B noBceHeBHOI JKM3HU M NIPU U3YYEHUH IPYTUX MPEIMETOB:

® LWITIOCMPUPOBAMb ¢ NOMOWBIO 2PAUKA  PeanvbHyl0  3A8UCUMOCMb UIU NPOYecc No Ux
Xapakxmepucmukam,

® LICNOB3068AMb CEOUCMBA U 2PAPUK KBAOPAMUUHOU (DYHKYUU NpU peuleHuu 3a0ay u3 opyeux
VUeOHbIX NPeOMemos.

TexcroBble 3a1a4n

e Pewwiams npocmule U CLOJNCHbIE 3A0A4U PA3HBIX MUNOS, A MAKJHCE 3A0ayu NOBbIUEHHOU
mpyoHOCmU,

® LCNONBL306AMb  PA3HLIE KPAMKUE 3aNUCU KAK MOOelU MeKCMO8 CIONMCHbIX 3a0ay O
nocmpoenus NOUCKOBOU cxembl U peulenus 3a0ay,

® paziuuams Mooeib MmeKCcma u Mooelb peuleHus: 3a0a4u, KOHCMpPYuposams K 0OHOU MoOelu
PeeHUst HeCTIONCHOU 3A0ayu pa3Hble MOOeIu MeKCma 3a0ayul;

® 3HAMb U NPUMEHAMb 00a Cnocoba NOUCKA peulenuss 3a0ay (om mpebo8aHus K YCl08U0 U Om
VC08UsL K mpebosanuio),

® MOOenUpoB8ams  pACCyNHCOeHUsi Npu NOUCKe peuleHUusi 3a0ad ¢ NOMOWbio 2epagh-cxemol,
8b10€/IAMb IMANbL PeUleHUs. 3a0ayl U COOEPHCAHUE KAHCO020 IMand,

® yMemb 8blOUPAMb ONMUMANBHBIUL MEemOoO0 peulenuss 3a0ad4u U 0CO3HABAMb 8blOOP Memood,
paccmampusams pasiuinble Memoobl, HaAX00UMb pa3Hble peuleHUs 3a0adl, eCid 603MONCHO;

® aHANU3UPOBAMb 3AMPYOHEHUs NPU peuleHul 3a0ay;

® GLINONHAMb PA3IUUHbIE NPeodPA3068aHUsL NPEOIONCEHHOU 3a0auU, KOHCMPYUPOBAMb HOB8ble
3a0ayu U3 OGHHOU, 8 MOM Yucie 0Opammubie;

® UHMEPNPEeMUpO8ams GbIYUCIUMENbHBIE pe3YIbmamysl 8 3adade, UCCLed08amb NOTYYeHHOe
pewerue 3a0auu;

® AHANU3UPOBAMb BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00bEeKmos u
UBMeHeHUe UX XAPAKMepUCmuK npu COBMECMHOM OBUNCEHULU (CKOPOCMb, 8peMs, paccmosnue) npu
peutenuy 3a0ay Ha OsudiceHue 08yX 00beKmo8 KAk 6 O00HOM, MAaK U 6 NPOMUBONONONCHBIX
HAanpasieHusx;

® UCCIe0068aMb  BCEBO3MOIICHBIE CUMYAYUU NPU PEUWEHUU 3a0ay HA O8UdICEHUe NO pexe,
Paccmampusams pasHvle CUCHeMbl Omcyéma,

® peuamnv pazHooopasuvie 3a0auu «HA YACmu»,

® peuiamv U 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8blOensimb MAMeMamu4ecKylo 0CHO8Y) Ha
HAaxoxcoeHue 4acmu Yucid u Yucia no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICLd OpoOU;

® 0CO3HABAMDb U 0OBACHAMb UOSHMUYHOCIb 3A0aY PAZHBIX MUNOE, CEA3LIBAIOWUX MPU GETUUUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUICEHUE). BbLOENAMb MU BEIUYUHbL U OMHOULEHUS MeHCOy HUMU,
NPUMEHSAMb UX NPU PeueHUU 3a0ay, KOHCMpPYUposams coOOCMEeHHble 3a0ay YKA3AHHbIX MUNO08,

® ga0emb OCHOBHLIMU MEMOOAMU PeUuleHUs 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPAyuu,

® pewiamv 3a0auu HA NPOYEHMbl, 8 MOM HUCTe, CIONCHble NPOYEHMbl ¢ 0OO0CHOBAHUEM,
UCNONBL3YS PA3HBLE CHOCOObI;

® peuiamn 02uyecKue 3a0aul pasHbIMU CHOCOOAMU, 8 MOM HUce, ¢ 08yMsL OIOKaMU U C Mpems.
OI0KaAMU OAHHBIX C NOMOUBIO MAOIUY;

® pewiamv 3a0ayu N0 KOMOUHAMOPUKE U Meopuu BeposmHOCmel HA OCHO8e UCHONb3068AHUS.
U3YUEHHBIX MeMO008 U 0OOCHOBbIBAMb peuleHUe;

® peuamnv HeCl0HCHble 3A0ayU NO MAMeMamuyecKol Cmamucmuke;

® 0671a0€Mb  OCHOBHLIMU ~ MEMOOAMU — PeUleHUsi  CIOJCeMHbIX — 3a0ay.  apugmemudeckuil,



aneebpaudeckuii, nepebop 6apuaHmos, 2e0Mempudeckull, epapuyecKull, NPUMeHsAmMb UX 8 HOBbIX NO
CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KM3HM ¥ IPH U3YYEHHHU JAPYTUX MPEIMETOB:

® gul0enamb NpuU peuleHuy 3a0a4 XapaKkmepucmuKku paccmMampueéaemou 8 3aoaye Cumyayuu,
OMIUYHbIEe OM PEealbHbIX (Me, Om KOMOPbIX aOCmMpasuposaInucy), KOHCMPYUpo8ams HOGble CUMYayuU
C Y4émom OMux Xapakmepucmuk, 6 UYACMHOCMU, NPU peuleHuu 3a0ay Ha KOHYEeHMpayuu,
VUUmMvl8ams NIOMHOCMb GeUjeCmad;

® peuiamv U KOHCMPYUpO8amsb 3a0auu HA OCHOBE DPACCMOMPEHUs DPeaibHblX CUMyayut, 6
KOMOPbIX He mpeOyemcst MOYHbLI bIYUCTUMENbHBLIL Pe3YIbman;

® peuiamsv 3a0a4u Ha O8UdICEHUe NO peKe, PACCMAMPUBAsL PA3HbIE CUCHEMbL OMCYemd.

CTaTHCTHKA U TeopHs BEPOSITHOCTEH

e Onepupogsams NOHAMUAMU: CMOAOYAMbIE U KPY208ble OUASPAMMbL, MAOIUYbI OAHHBIX, CPeOHee
apugmemuueckoe, meouana, Hauboavuiee U HAUMEHbuUlee 3HAYEHUS GblOOPKU, PA3MAX 6blOOPKU,
oucnepcusi u CmaHOapmuoe OMKIOHeHUe, CLYUAUHASL USMEHUUBOCTIb,

® U38/IeKAMb UHDOPMAYUIO, NPEOCABIEHHYI0 8 MADIUYAX, HA OUAZPAMMAX, epapurax;

® cocmasnsms maobauybsl, CMpPoUms OUAPAMMbL U 2PADUKU HA OCHOBE OAHHDIX,

® OnepuUpPoBamb NOHAMUAMU. DPAKMOPUAL HUCTA, NEPEeCMAHOBKU U COYEMAaHUs, MpPeyeoabHUK
llackana;

® NPUMEHAMb NPABUNO NPOU3EEOEHUS NPU PeuleHUl KOMOUHAMOPHBIX 3404y,

® OnepuUPoBaAmMb NOHAMUAMU. CAYUAUHBLU ONbIM, CAYYAUHBLI 86100, UCNLIMAHUE, dJIeMEeHMaAPHOe
cayuatinoe cobvimue (Ucxo0), Kiaccudeckoe onpeoeieHue B8eposmHOCMU CAVHAHO020 COObIMUS,
onepayuu HA0 CAY4atHbIMU COOLIMUAMU,

® npedcmasisims UHDOPMAYUIO C NOMOWbIO Kpyeos Diliepa,

® peuiamv 3a0ayu HA BLIYUCTICHUE GEPOSIMHOCIU € NOOCYEMOM KOIUUeCMBAd BAPUAHMO8 C
NOMOWBIO KOMOUHAMOPUKU.

B noBceaHeBHOIT ;KM3HU M NIPU U3YYE€HHUH IPYTUX MPEIMETOB:

® u361eKaMb, UHMEPNPEMUPO8ams U npeoopazosvleams UHGopmMayulo, npeocmasieHHyo 6
mabauyax, Ha OUazspammax, 2pagukax, Ompadxdcaruiyro c8oUCmMea U XApaKmepucmuku peanrbHblX
npoyeccos u s81eHUll,

® onpeodenims CMAMuUcCmudecKue Xapakxmepucmuxku 6blO0OpoK No mabauyam, Ouazpammam,
epaguram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHus 3a0ayul;

® OYeHUBANb BEPOSMHOCIb PEAIbHbIX COOLIMULL U S8NEHUL.

I'eomeTpuueckue Gpurypsl

e Onepuposams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

® U361eKamb, UHMEPNPemuposams U npeobpas0evleams UHDOPMAYUIO O 2eoMempUYecKux
Queypax, npedcmasieHHyI0 Ha YepmexHcax;

® NPUMEHAMb 2eoMmempudeckue Gaxkmol ONisi peuweHuss 3a0ad, 8 Mmom qucie, npeonoiacaruux
HECKONIbKO WA208 peuleHUs;

o hopmyauposams 8 NPOCMENUUX CLYYAAX CGOUCMBA U NPUSHAKU Duyp;

® DOKA3bIBAMb 2COMEMPUUECKUE YIMBEPIHCOCHUS,

e gnademv  CMAHOAPMHOU  Klaccuguxayuel  NIOCKUX — Queyp  (mpey2oivHuKo8  u
YemulpEXY20IbHUKOB).

B noBceHeBHO KM3HM M IPH U3YYEHHHU JAPYTUX MPEIMETOB:

® LCNONBL3068AMb  CEOUCMEA 2e0MempUudeckux ¢ueyp O peweHuss 3a0ay NpaKmuyecKozo
xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.

OTHOIEeHH S

e Onepupogams NOHAMUAMU. PABEHCMBO YuUeyp, pasuvie Gueypbvl, PAGEHCME0 MPeY2oIbHUKOS,
napanierbHOCmy NPAMbBIX, NEPREHOUKYIAPHOCHb NPAMbIX, Vbl MeHCOY NPAMbIMU, NePReHOUKVIAD,
HAKJIOHHAS, NPOeKyust, noooobue gueyp, nodooHbie ucypol, NOOOOHBIE MPEY2ONbHUKU,

o npumenamos meopemy Daneca u meopemy 0 NPONOPYUOHATILHBIX OMPE3KAX NPU PeUleHUU

3a0au,



® Xapakmepuzo08ams 83AUMHOE PACHOLONCEHUE NPIMOU U OKPYICHOCU, O8YX OKPYICHOCMELL.

B noBceHeBHOI )KM3HU M NIPU U3YYEHUH IPYTUX MPEAMETOB:

® UCNONBL306AMb OMHOULeHUs. 01 PeuleHUs 3a0aY, 803HUKAIOUWUX 8 PeAbHOU HCUSHU.

H3mepenusi U BIYUCTIEHUS

e Onepuposamsv npedCcmasieHusMu o OluHe, NIowaou, oovéme kaxk genuuyunamu. llpumenamo
meopemy [lughazopa, popmynvl niowaou, 06véma npu pewieHur MHO2OULAL0B8bIX 3a0aU, 8 KOMOPbIX
He 6ce OaHMble NpPeOCmAagieHbl SA6HO, A MpebdYIom BbIYUCIEHUL, ONepuposams 6oaee WUPOKUM
KOAU4eCmeom opmyn OnuHbl, niowaou, 00beéma, 8blYUCIAMb XapaKmepucmuku Komounayuii gueyp
(OKpyorcHOCMEN U MHO20Y20IbHUKOB) BbIYUCTAMb DPACCMOAHUAL MeHCOY ueypamu, npuUMeHsmb
mpucoHomempudeckue Gopmyavl 0N BbIYUCTICHUL 6 00jee CIONCHbIX CAyYasx, NposooUnmbs
8bIUUCTICHUS HA OCHOB€E PABHOBENUKOCTNU U PABHOCOCTNABIEHHOCIL,

® IPOBOOUMb NPOCMbIE BLIYUCTEHUS HA 00BEMHBIX Menax,

e chopmynuposams 3a0auu HA BbIYUCTEHUE ONUH, NIOWaAdell U 00BEMOS U peulams UXx.

B noBceHeBHOI )KM3HM M NIPU U3YYEHUH IPYTUX MPEAMETOB:

® NPOBOOUMb BbIUUCTIEHUS HA MECIHOCIU,

® NPUMEHAMb (POPMYIIbL NPU BBIYUCTCHUSX 8 CMENCHLIX YUeOHbIX npeomMemax, 6 oKpyicaroujeli
oelicmeumenbHOCmu.

I'eomeTpuuecKkHe MOCTPOEHUsI

e [{306pasicams ceomempuueckue Quaypvl o meKCmo8oMy U CUMEOJbHOMY ONUCAHUIO,

® C60O0OHO ONEPUPOBAMb YePMENCHBIMU UHCMPYMEHMAMU 8 HECTIONHCHBIX CTYYAsX,

® GLINONIHAMb NOCHMPOEHUS. MPEY2OTbHUKOS, NPUMEHAMb OMOeNIbHble Memoobl NOCMPOEHUll
YUpKyIem U TUHeKOU U npo8ooums npocmetiuiue Uccie008aHus YUCIA peuleHull;

® u300paxdcamv mMunosvie NIOCKUe @Queypvl U o0bOveMHble mena ¢ NOMOWbIO NPOCMeluUx
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

B noBceHeBHOI ;KM3HM M NIPU U3YYEHUH IPYTUX MPEIMETOB:

® GLINONHAMb NPOCMeENUUEe NOCMPOEHUSL HA MECIHOCMU, HE0OXO00UMbLE 8 PEAbHOU HCUSHU,

® OYEHUBAMDb PA3MEPLL PEATbHBIX 00BEKMO8 OKPYIHCAIOWe20 MUpd.

IIpeoGpazoBanus

e Onepuposamsv NOHAMUEM OBUICEHUST U NPeodpasz08anusi noooous, 61ao0emv Npuemamu
nocmpoenus @ueyp ¢ UCNONL308AHUEM OBUNCEHUU U NPeodpaz’o8aHutl. nooodus, npuMeHsmb
NOJYYEHHblEe 3HAHUSL U ONbIM NOCMPOCHUU 6 CMENCHbIX NpeoMemax U 6 DealbHblX CUMYAYUSX
OKpYyfcaiouje2o mupa,

e cmpoums ¢hucypy, NOOOOHYIO OAHHOU, NOIL308AMBCIL CEOUCMBAMU NOO0OUSL 011 0OOCHOBAHUS
ceolicme hueyp,

® IPUMEHSMb CEOUCMBA 0BUNCEHUN O] NPOBEOeHUs NPOCMeUuUx 000CHOBAHUL CBOUCME PUYp.

B noBceHeBHOI JKM3HU M NIPU U3YYEHHUH IPYTUX MPEIMETOB:

® NPUMEHSAMb CBOUCMBA OBUICCHULL U NPUMEHAMb NO00OUE 0I5t NOCIPOEHUU U 8bIYUCTEHUIL.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e Onepupogams NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb BEKMOPO8, NPou3eedenue 6eKmopa Ha
YUCTIO, Y20l MeNHCOY 8eKMOPAMU, CKANAPHOE NPOU3BEOeHUEe 8EKMOPO8, KOOPOUHAMbl HA NIOCKOCU,
KOOpOUHAMblL 6eKMOpPA;

® GLINONHAMb OCUCMBUSL HAO GEKMOPAMU (CNLOJCEHUE, BbIYUMAHUE, YMHONCEHUe HA YUCTO),
BbIUUCTAMb CKANAPHOE NPOU3BEOEHUE, ONPEOesimb 8 NPOCMEUUUUX CLYHAAX Y20 MeHCOY 8eKMopamu,
BbINOJHAMb PA3NOJNCEHUE BEKMOPA HA COCMAGIAIOWUE, NPUMEHIMb NOJYYEeHHble 3HAHUS 6 (DU3UKe,
NOIb308AMbCA POPMYIOU BBIMUCTEHUS PACCOAHUSL MEHCOY MOUKAMU NO UZBECTNHBIM KOOPOUHAMAM,
UCNONL308aMb YPABHEHUS pu2yp OJis peuleHust 3a0ay;

® NPUMEHAMb BEKMOPbL U KOOPOUHAMbL OISl PEULeHUs. 2e0MEeMPUIEeCKUX 3a0ay HA BblYUCIEHUE
OJIUH, Vl08.

B noBceHeBHOI1 ;KM3HU M NIPU U3YYE€HHH IPYTUX NMPEIMETOB:

® LCNONBL3068AMb NOHAMUS BEKMOPOS U KOOPOUHAM OJiA peueHus 3a0ad no Qusuke, eeocpaguu u
OpyeuM yueOHbIM npeoMema.



HcTopusa mareMaTuku

e Xapaxmepuzosamv 6K1A0 GbIOAIOWUXCS MAMEMAMUKO8 8 pa3sumue MamemMamuky U UHbIX
HAY4HbIX obaacmell;

® NOHUMAMb POJTb Mamemamuku 6 passumuu Poccuu.

MeToabl MaTeMaTHKH

o licnonv3ys uzyuenuvie Memoobvl, NPOBOOUMb OOKA3AMENbCMBO, GLINOIHANMb ONPOBEPIUCEHUE,

® GLIOUPAMDb U3YUEeHHbLE MEMOObl U UX KOMOUHAYUY OJisl peuleHUs MameMamuieckux 3a0a4;

® LCNONb306AMb MaMeMamuyeckue 3HaHUus 05 ONUCAHUSL 3AKOHOMEPHOCmel 8 OKpycaroujeli
oelicmeumenbHOCmu U NPOU3BEOEHUSAX UCKYCCMEA,

® NPUMEHAMb npocmedwue npocpammHbsle cpedcm@a u 91eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembsvl npu peuleHuu mamemamudecKux 3a0ay.
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