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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo MareMaTuke yriayOIE€HHOTO YPOBHS s oOydaromuxcs /-9 KiaccoB
pa3zpabotana Ha ocHoBe ®I'OC OOO. B mporpammMe 1o mMaTeMaTUKE YUYTEHBI HJIEH U
MOJIOKEHHSI KOHIICNIIMU pa3BUTHUSI MaTeMmaTudeckoro oOpaszoBanHus B Poccuiickoi
denepanuu.

[IpeameToM MaTemMaTUKHU SIBISIIOTCS (yHIAMEHTAIbHBIE CTPYKTYpPHI HAIIEr0 MUpa —
MPOCTPAHCTBEHHBIC (OPMBI M  KOJIMYSCTBCHHBIE OTHOMICHHS (OT MPOCTEHINNX,
YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTS pa3BUTHUS HAYYHBIX U MPHUKIIATHBIX HIel). MareMaTHyecKue 3HaHUS 00eCIICUnBAIOT
MOHMMAHHE TPUHIUIIOB YCTPONCTBA M UCIOIb30BAHUS COBPEMEHHOU TEXHUKH,
BOCIIPUATHE U HUHTEPIPETALMIO COUUAIBHOM, HKOHOMUYECKOH, MOIUTUYECKOU
nH(popMalK, al0T BO3MOXKHOCTb BBINOJHATH PAacdy€Thl U COCTABIATH AJITOPUTMBI,
HAaXOJAWTh W  TNPUMEHATH  (HOPMyJbI, BIAJeTh  MNPAKTUUYECKUMH  MOpuéMaMu
F€OMETPUYECKUX U3MEPEHUI U MOCTPOCHUHM, YNTATh HHPOPMAIINIO, TIPEACTABICHHYIO B
BHUJI€ TaONWI], AUarpaMM H TPaPuUKOB, XKUTh B YCIOBHUSIX HEOMPEACIEHHOCTH H
MMOHUMATh BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITUH.

N3yuenne wMaremaTuku GopMUpPYET Y OOydaronIUXCsi MaTeMaTUYeCKUl CTUIIb
MBIIUICHUS, TPOSIBIIAIONIUNCA B OMPENIEIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaronuecs
OCBaMBAIOT TaKWe€ NPUEMBI W METOJbl MBIIUICHUS, KaK HWHIYKIUS W JeITyKIus,
000011IeHe U KOHKpPETHU3allvs, aHalIu3 U CHUHTE3, KJIacCu(UKalus U cucTeMaTu3aius,
abcTparupoBanre u aHanorus. OObEKTh MaTEMAaTUYECKUX YMO3AaKIIOUEHUH, ImpaBuiia
UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOCHUM, CTOCOOCTBYIOT
BbIpa0OTKE yMeHHUS (OpMyIUpOBaTh, OOOCHOBBIBATh U JIOKA3bIBATHb CYXKJICHHS, TEM
CaMbIM pa3BUBAIOT JIOTHYECKOE MbIlUIeHHe. M3yueHune maremaTuku oOecredyrBaeT
(dbopMupoBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUJICHUS W BOCIHUTAHHE YMEHUU
JEUCTBOBATh MO 3aJaHHBIM aJIrOpUTMaM, COBEPIIECHCTBOBaTh W3BECTHHIC u
KOHCTpyUpOBaTh HOBBIE. B mpolecce pemeHuss 3agad — OCHOBOM y4eOHOM
NEATEIbHOCTH Ha YpOKax MaTEeMaTHUKU — Pa3BUBAIOTCS TBOpPYECKAas W MPUKIIATHAS
CTOPOHBI MBIIIJICHUS.

OOyueHne MareMaTuke Ja€T BO3MOXKHOCTh pa3BUBATh y OOYYalOlIUXCA TOYHYIO,
palMoOHANBHYI0O U WH(DOPMATUBHYIO pedb, YMEHHE OTOHMpaTh HamOoJiee MOIXOJAIINE
S3bIKOBBIC, CHMBOJIMYECKHE, rpadUuecKue CpelcTBa JJisl BBIPAXKEHUS CYXKICHUU U
HarJISIAHOTO UX TIPEICTaBICHUS.

[Ipu wu3ydyeHUM MaTeMaTHUKU OCYIIECTBISETCS OOIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEAMETEe U METO/JaX MAaTeMaTUKH,
WX OTJIUYHMU OT METOJOB JAPYrHX €CTECTBEHHBIX M TyMaHUTAPHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHUSI MATEMATUKU JJIsl PEIICHHS] HAYYHBIX U MPUKIIAIHBIX 3a]1a4.
Marematuueckoe oOpasoBanue B Poccuiickoit ®Denepanuyu  MaTeMaTUYECKOE
oOpa3oBaHuE€ JOJKHO pelaTh, B YaCTHOCTHM 3aJayd  OOECIEUEHHS] CTpPaHbI



BBIITYCKHUKAMH, MaTeMaTU4YeCcKasi MOJI0TOBKA KOTOPBIX JAOCTATOYHA JJIS MPOJAOIIKEHUS
00pa30oBaHUs B Pa3IMYHBIX HAIPaBICHUSAX, BKIIOYAsS MaTeMaTUUYECKHUE HMCCIICIOBAHMS,
paboty B cdepe nHPOPMALMOHHBIX TEXHOJIOTHM, MpPenojaBaHue MaTeMaTUKU, C OJHOM
CTOpPOHBI, U TIPUMEHEHHWE MaTEeMaTHUKU B JPYTrUX HayKax, B HHXXEHEPHO-
TEXHOJIOTUYECKOW U ColUaibHON cdepe ¢ apyroil croponsl. s obecreueHus
JOCTHKEHUSI COOTBETCTBYIOIIEH JTUM 3ajJlauaM  MaTE€MaTUYeCKOW MOJTOTOBKH
oOyyaromuxcs, sl YIOBJIETBOPEHHUS UX 3alpOCOB U BO3MOXKHOCTEH MpeaHa3HaueHa
nporpaMma yriayOn€HHOro u3ydeHuss mareMatuku. lIporpamMma mo MaremaTuke
yIIIyOJI€HHOTO YPOBHSI JA€T BO3MOXXHOCTH PACIIMPUTh U YIIIYOUTh KPYr H3y4aeMbIX
BOIIPOCOB, CO3/aTh 0o0jiee IEIOCTHOE NPEACTABICHUE O CHUCTEME MaTeMaTHYECKHUX
3HaHuM, chopMUpoOBaTh 00JIEe YCTOMUMBBIE U OCO3HAHHBIE YMEHUSI.

[TpropuTeTHRIMHE HIETISIMHA 00yYCHUS MaTeMaTHKe B 7—9 Kjlaccax SBIISIFOTCS:
dbopMUpOBaHHE IEHTPATBHBIX MATEMATHUYCCKUX TMOHATHHA  (YMCIIO, BEJIMYHUHA,
reoMeTpuyeckas (urypa, IHepeMeHHas, BEpOSATHOCTh, (YHKIUS), OOCCICUNBAIONIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30BaHUs O0yJarOIIUXCS;
MojABe/IeHHE 00yYaIOIUXCA HA IOCTYITHOM JIJI1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH W OKPYXKAIOLIEro MHpa, MOHUMAaHME MATeMaTUKH KaK 4YacTu oOIen
KYJbTYpbl UEJIOBEUYECTBA; PA3BUTHE WMHTEIJICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs,

MMO3HABATENbHOW aKTUBHOCTH, MCCIENOBATENBCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS,
MHTEpeca K  M3Y4YEHUI0O  MaremMaTuku,  (GopmupoBaHue  (PyHKIHOHAIBLHOU
MAaTEMaTH4YE€CKOW TPAMOTHOCTHU: YMEHUSA

pacrio3HaBaTh MPOSIBICHUS MaTEMAaTUUYECKUX MOHSATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH
B PEAIbHBIX >KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU JIPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMyIUpOBaTh HX Ha SI3bIKE
MAaTEMAaTUKH MW CO3JaBaTh MAaTEMAaTHYECKHE MOJIENIH, IMPUMEHATbH OCBOCHHBIN
MAaTEMAaTHYECKUM  anmapar sl PElEHHUs MPAKTUKO-OPMEHTUPOBAHHBIX — 3aj1ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIBTATHI.

OCHOBHBIC JTUHUU COJACPKaHUS MPOTPaMMBI TI0 MaTemaThke B /-9 kmaccax: «Hucna u
BBIUMCIICHHS», «AnreOpa»  («AnreOpanveckue  BBIPpOKEHUSA», «YpaBHCHUS U
HepaBeHCTBa»), «DyHkun», «['eomerpus («['eomeTprudeckue GUTYpHI U UX CBOKWCTBAY,
«M3MepeHne TEOMETPUUYSCKUX BEIMYMH»), «BeposSTHOCT, M cratucThka». JlaHHBbIC
JMHUAU Pa3BUBAIOTCA MapajUiebHO, KaXaasi B COOTBETCTBUU C COOCTBEHHOW MPUPOAOH
YU TpaJuLMSAMH, OJHAKO HE HE3aBUCUMO OJHA OT JPYroil, a B TECHOM KOHTaKT€ H
B3aUMOJICICTBUH.

Conepxanue mporpaMMbl O MaTeMaTHKe, pachpeiei€HHOe MO TojaM oOydeHwus,
CTPYKTYpPUPOBAHO TakKuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, MNPHUHIIUIUATIBLHBIM
BorpocaM  oOyyaromuecsi — oOpamjaiuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MATEMATUYECKUMU TOHATUSMU M HAaBBIKAMU OCYUIECTBIISIIIOCH MOCJIEAOBATEIBHO H
MOCTYNaTeNbHO, C COOJIIOJIEHUEM MPUHIMIIA MPEEeMCTBEHHOCTH, a HOBbIE 3HAHUSA
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BKJIFOYAJIUCh B OOMIYIO CHCTEMY MaTeMaTHYECKUX TMPEJCTaBICHUN 00ydJaromuxcs,
pacimpss u yriryousst €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.
B cootBerctBuu ¢ ®I'OC OOO MarteMaTuka SIBISETCS 00s3aTEIbLHBIM MPEIMETOM Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs M HM3y4daeTcs Ha yriayOJ€HHOM YpOBHE B
pamMKax CIeAyIImuX y4eOHBIX KypcoB: «AnreOpa», «I'eomeTrpus», «BeposSTHOCTh U
CTaTHCTHKAY.

OO1ee uncao 9acoB, PEKOMEHJOBAHHBIX I U3YUYCHHs] MaTeMaTHKH, — 816 Jacos:
B 7 knacce — 238 uaca (7 gacoB B Hezienm0), B 8 kitacce — 238 vaca (7 yacoB B HeZIEI0),
B 9 kacce — 238 yaca (7 4acoB B HEJEIIO).
INJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSI IIPOI'PAMMBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHMUS

N3ydyeHne mMaTeMaTUKH Ha YPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs HAIpPABICHO Ha
JOCTHKEHUE OO0Yy4YaloIMMHCS JUYHOCTHBIX, METANpeIMETHbIX U MPeAMETHBIX
00pa30BaTeIbHBIX PE3YJILTATOB OCBOEHUS yU€OHOT 0 IPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHI

1) naTpuoTHYecKoe BOCIUTAHHE:

MPOSIBJIECHUEM HHTEpeca K MPOUUIOMY M HACTOAILIEMY POCCHIICKOW MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIIEHHEM K JOCTHKEHUSM POCCUUCKUX MATEMATHUKOB M POCCUUCKOM
MaTeMaTU4YEeCKON IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHHUM B APYrUX HayKax H
NPHUKIATHBIX cepax; 2) rpakaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE
TOTOBHOCTBIO K BBITMOJHEHUIO OO0S3aHHOCTEN TIpakJAaHWHA M peain3allud €ro Mpas,
MPEACTABICHUEM O MATeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJCHHH, MPOLUEAYyp TPaXKTaHCKOro oOmecTBa (HampuMmep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYKICHHIO OSTHYECKMX THpOOJieM, CBSI3aHHBIX C
MPaKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJILHO-
ATHYECKUX TPUHITUIIOB B JEATCIILHOCTH YYEHOTO; 3) TPYA0BO€ BOCIIMTAHME:
YCTAHOBKOI Ha aKTMBHOE y4acTHE B PEIICHWU MPAKTUYECKUX 3a7a4 MATeMaTUYECKOU
HaIlpaBJICHHOCTH, OCO3HAaHMEM BaXXHOCTU MaTEMaTUYECKOro o00pa3oBaHUsl Ha
MPOTSHKEHUM BCEU JKU3HM ISl YCHENTHOM MpoQeCcCUOHANbHON NIESITENBHOCTH H
pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U  TMOCTPOEHUEM
WHJIMBUIYaJIbHON TPAeKTOPUHM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; 4) 3cTeTHYECKOe BOCITUTAHME!

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUSITHIO MaTeMaTHYECKHUX
Oo0OBEKTOB, 3ajad, pEIICHUH, pPacCyXJIeHUM, YMEHUIO BHUJETb MaTEeMaTHYECKUE

3aKOHOMEPHOCTH B UCKYCCTBE, 5) ICHHOCTH HAYYHOI'O ITO3HAHUA !



OpUEHTAIMEN B JIEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, IPUPOALI U OOIEeCTBA, TOHUMAaHUEM
MaTeMaTU4eCKON HayKH Kak c(epbl 4eJIOBEUECKON AeSTEIbHOCTH, ITANOB €€ Pa3BUTHUS
W 3HAYUMOCTH ISl Pa3BUTHUSI LMBWIM3ALMHU, OBJIAJICHUEM S3BIKOM MATE€MAaTHUKUA W
MAaTEMATHYECKOW KYJIbTYpPOM KakK CPEACTBOM IO3HAHUS MHUpPA, OBJIAJICHUEM HABBIKAMU
HICCJIEIOBATEIbCKON IEITEIILHOCTH,

6) pusmueckoe BocnuTanue, (OpMHUpPOBAHHE KYJLTYPHI 30POBbA U

3MOLMOHAJIBHOIO 0JIArONOJYYHA:

FOTOBHOCTBIO MPUMEHATh MATEMATHYECKUE 3HAHHS B HMHTEPECAX CBOETO 3I0POBbS,
BEJICHHSI 3JI0POBOTO 00pasza JXKU3HU (370pOBOE NMHTaHWE, COATaHCHPOBAHHBIA PEXHM
3aHATUH W OTABIXA, peryjsipHas (Qu3ndeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APyroro
YEJI0BEKa,

7) 3KoIOorNYecKoe BOCIUTAHNE:

OpHEHTALEN HA TPUMEHEHNE MAaTEMATUYECKUX 3HAHUN I pEIIeHUs 3a1a4
B 00JIaCTU COXPAHHOCTH OKPYKAIOIIEeW Cpe/ibl, INTAHUPOBAHUS MOCTYIIKOB U OIEHKH HX
BO3MOXKHBIX TIOCJEACTBUU JUIsl OKPY’KalOMIEH Cpelbl, OCO3HAHHUEM TJ100aIbHOTO
XapakTepa SKOJOTHYECKHX TpoOJieM W TyTed UuX pelieHus; 8) amanTtamusi K
U3MEHAIOIMUMCS YCJIOBHSAM COLMAJBHON M NPHUPOJHON cpeabl: TOTOBHOCTBIO K
JNEUCTBUSM B YCIIOBUSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIBHOCTb, B TOM YHCIIE YMEHHE
YUUTBCA y IPYTUX JIIOJEH, MpUuoOpeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIC 3HAHMS,
HaBBIKU U KOMIIETEHIIMU U3 ONBITA JPYTUX; HEOOXOAUMOCTEIO B (hOPMUPOBAHUU HOBBIX
3HaHuM, HOPMYyIHPOBATH UEH,
MOHATHUSI, TUMOTE3bl 00 OOBEKTAX U SIBJICHHUSX, B TOM YHCIIE€ paHEe HE W3BECTHBIX,
OCO3HABaTh JEe(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH
CTPECCOBYIO CHUTyallMl0 KaK BbI30B, TpPEOYIOMUN KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEeMble pelIeHus U JAeUCTBUS, (QOpMYIUpPOBaTh M OLEHUBATh PUCKH H
MOCJEACTBUS, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOeHUs MpOorpaMMEbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIET0
oOpa3oBaHus y o0yuaromierocs OyayT copMUpOBaHbl METAIPEAMETHBIE PE3YIbTATHI,
XapaKTepU3YIOIINECs OBJIAJICHUEM YHUBEPCATHHBIMU MTO3HABATEILHBIMU JICHCTBUSMH,
YHUBEPCATbHBIMA KOMMYHUKATUBHBIMUA  JCHUCTBUSMU u YHUBEPCAITbHBIMU
PETYISATUBHBIMU JTCHCTBUSMU.



ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
Bba3oBble 1oruvyeckue aeiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKN MATEMAaTUUECKUX
00BEKTOB, TOHSITUN, OTHOIICHUN MEXIY MHOHSATUSAMH, (POPMYIUPOBATH OMpPEACICHUS
MOHSATUM, YCTaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KiIacCU(PUKAIMU, OCHOBAHUS MJIs
0o000IIeHNsT U CpaBHEHUS, KPUTEPUU MPOBOJAMMOrO aHaIW3a; BOCHPUHUMATH,
dbopmynHupoBaTh U NPeOOPa30BBIBAThH CYKIEHUSA: YTBEPIUTEIIbHBIC
U OTpUIlaTEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUusl B (hakTax,
JAHHBIX, HAOJMIONACHUSX U YTBEPXKACHUSX, MpeAsiaraTb KPUTEPUU  JJi BBISIBJICHUS
3aKOHOMEPHOCTEH M MPOTUBOPEUM; JejaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB
JIOTUKH, JE€AYKTUBHBIX U UHTYKTUBHBIX

YMO3AKIIOUECHUM, YMO3aKJIIOYEHUW TI0 aHaJlOTuH, pa3Ouparh JOKa3aTeIbCTBa
MaTEeMaTHYECKUX YTBEPKICHUH (TIpsIMbIe U

OT TPOTUBHOIO), TMPOBOJUTH CAMOCTOSTEIBHO JOKa3aTeIbCTBA MAaTEMaTHYECKHX
(akTOB, BBICTpaMBATh apPryMEHTALIUIO, NTPUBOAUTH NPUMEPHl U KOHTPIPUMEDPHI,
MPUMEHSITh METOJ] MaTeMAaTH4YeCKOM HHAYKIIMH, OOOCHOBBIBaTh COOCTBEHHbIC
paccyXJIeHUs; BBIOMPATh CIIOCOO pemieHUs ydeOHOW 3ajauu (CpaBHHUBATH HECKOJBKO
BAPUAHTOB PEIICHUS, BbHIOMpaTh Hanbojee MOIXOMSIINI C y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KpuTepreB). ba3oBble ucciaenoBaTebcKue AelicTBUS:

UCIIOJB30BaTh  BONPOCHI ~ KaK  HUCCIAEAOBATEIbCKUN  HMHCTPYMEHT  IO3HAHUS,
(dbopmyIHpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIBHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATh TMIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE; TMPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY
AKCHEPUMEHT, HCCJIEJ0OBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOIo
00bEKTa, 3aBUCHUMOCTENl OOBEKTOB MEXAY COOOW; CaMOCTOSITETbHO (POPMYIUPOBATH
00001IeHNs U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOJCHUS, HCCIEIOBAHUS,
AKCIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTHh IOJYUYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB H
0000111eHNI; MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIJIBUTATh

MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX yCOBUsAX. Padora
¢ uHpOpMaLHeH:

BBISBJISITh ~ HEJAOCTATOYHOCTh U M30BITOYHOCTh  HMH(POpMAIUHU,  JIAHHBIX,
HEOOXOUMBIX JJIsl PEIICHHS 3a/1au; BRIOUpaTh, aHaIU3UPOBATH,

CUCTEMATU3UPOBATH u UHTEPIPETUPOBATH
nHpoOpMalMIO pa3NUYHBIX BUIAOB U (OpM TpeACTaBIEHUS; BBIOHPATH (QopMy
npeacTaBieHust THGOPMAIK U WILTIOCTPUPOBATH pelllaeMbie
3a/laud CXeMamu, JAuarpaMMmMaMu, MHOW TpapuKoW U HUX KOMOUHAIMSIMU; OLIEHUBATH
HaJIEKHOCTh MHPOPMALIUU TIO KPUTEPHUSIM, TPEITI0KEHHBIM WU



c(hopMyJIHPOBAHHBIM CAMOCTOSTENBHO.

KoMmmyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE A1CiCTBUS:

BOCIIPUHUMATH U (DOPMYJIMPOBATh CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMHU
U LIEeJAMU OOILIeHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO X0y PEIICHUs 3a7adyu, KOMMEHTUPOBATh
MOJTYYEHHBIN pe3yJbTarT;
B X0JIe¢ 0OCYKJICHHS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMON TEMbI, MPOOIEMBI,
peraeMon 3aJjauu, BbICKA3bIBaTh UJIEU, HAIIEJICHHBIE HA TTOUCK PEIICHHS], COMTOCTABIATh
CBOM CYXKJICHUSI C CYXKJICHUSIMU JPYTUX YYaCTHUKOB JUajora, OOHapyKUBATh pa3inuue
U CXOJCTBO MO3UIMNA, B KOPPEKTHOU Qopme QopMyaupoBaTh pa3HOTIACHS, CBOU
BO3PAKEHMSI, MPEACTaBIATh  pe3yJbTaThl  pelIeHUs  3aJadyd, HSKCIEPUMEHTAa,
UCCIIEIOBAHUSI, MPOEKTA, CaMOCTOATENbHO BBIOMpATh (hOpMAT BHICTYIUIEHUSI C YUETOM
3a/lad  TpPE3CHTAllMd M OCOOCHHOCTEH ayIUTOpUH; TOHUMAThb U HCIOJIb30BAThH
MPEUMYIIECTBA KOMAHJIHOW U WHAMBUIYATBHONH pabOTHl MPU pPEHICHUU YUEOHBIX
MaTeMaTU4YECKUX 3aJad, NPUHUMATh II€JIb COBMECTHOUW AESTEIbHOCTH, IJIAHUPOBATH
OpraHu3aIlii0 COBMECTHOM pabOThl, paclpeneisTh BHUIbI paldOT, JIOrOBapUBATHCS,
o0cyXIaTh MOpolLecC U pe3ysbTar padboThl, 0000IIATH MHEHHUS HECKOIbKHX JIIOACH;
y4acTBOBaTh B IPYIIOBBIX (opmax padoTel (00CyXkaeHUs, 0OMEH MHEHHH, KMO3TOBBIC
IITYPMBI» ¥ UHBIC); BBIIOJHATH CBOIO YacTh paOOTHI M KOOPIAUHUPOBATH CBOU JCHCTBHSI
C IpyrUMH 4iI€HaMU KOMAaH/Ibl, OIIEHUBATh KAue€CTBO pe3yJibTaTa M KAaueCTBO CBOETO
BKJaJa B OOMIMI pe3ynbTaT MO KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMHU
B3aMMOJICUCTBHS.

Pery/isiTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBHUS
CaMoopraHn3aunﬂ:

BBISIBJISITH TPOOJIEMBI ISl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX,
OPUCHTHPOBATHCS B PA3IMUHBIX MOAXO0JAX NPHUHATHSA pelIeHUuH (MHIUBHIYabHOE,
IPYIIIOBOE); CAMOCTOSITEILHO COCTABIIATH IUIAH, AITOPUTM PEIICHUs 3aaadu (WIH ero
9acTh), BBIOMPATH CIIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4E€TOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIBb:

BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIEcca U Pe3yIbTaTa
pelieHns MaTeMaTH4YeCcKOM 3aJayd, CaMOMOTHBAlUU U peduiekcuu; MpeaBUIETh
TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4H,

BHOCHUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HANJACHHBIX
omuOOK,  BBISBIICHHBIX  TPYJHOCTEHW;  OIIEHMBATh  COOTBETCTBUE  pe3yjbTara
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JESTENbHOCTU IMOCTABICHHOM LEIN U YCIOBUAM, OOBSCHATHh NPUYUHBI TOCTHKEHUS WU
HEJOCTHKEHUS LI€TU, HAaXOAUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

IMOLHUOHAJIbHBbIN MHTEJJIEKT:

BBIpaXKaTh YMOIMHU MPU U3YUYEHUU MAaTEMATUYECKUX 0OBEKTOB U (PaKTOB, /1aBaTh

SMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

IIpeameTHBIe pe3yabTAaTbl OCBOCHUS MPOTrpaMMbl MO MaTeMaTHUKE YIIIyOJEHHOTO

YPOBHSI TIPEACTABJIEHBI MO rojlaM OO0yYeHHs B CIEAYIOIIMX pa3liefiax MporpamMMbl IO

MaTeMaTHKE B paMKax OTAENbHBIX Y4YeOHBIX KypcoB misi /-9 kimaccoB: «Anrebpa»,

«I'eomerpus», «BeposATHOCTb U CTATUCTUKAY.

Pa3zBuTre NOrMYeCcKMX MOPEACTABICHUA W  HABBIKOB JIOTUYECKOTO  MBIILUICHUS

oOyyJaromuxcs OCYIIECTBISETCS B paMKaxX BCEX HA3BAaHHBIX KYpCOB Ha MPOTSIKEHUU

Bcex JeT oOyueHus. [Ipemnmomaraercsi, 4TO BBIMYCKHUK 9 Kilacca CMOXET CTPOUTH

BBICKA3bIBAHUSI M OTPULIAHUS BBICKA3bIBAHWM, PACHO3HABATH HCTUHHBIE U JIOXKHBIC

BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, BHIMOJHATH ONEpalld HaJ

BBICKA3bIBAHUSIMHM, CTPOUTH BBICKA3bIBAHUS M PACCYXKJICHUS HAa OCHOBE JIOTMUYECKHX

MpaBW, PEUIATh JIOTUYECKUE 3aJa4d, HAYUYHUTCS MPUMEHSATH METOJ MaTeMaTUYEeCKOU

WHIYKIWH, OBJIAJACET MOHATUAMU: OINpPEEICHUEe, aKCHOMa, TEOPEMA, TI0KA3aTENbCTBO —

Y HAy4YUTCS MCHOJIb30BaTh MX MPU BBHIMOJHEHUM y4€OHBIX W BHEYUEOHbIX 3aj1ad. [lpu

3TOM BBEJICHUE OCHOBHBIX JIOTMYECKUX MOHSITUNA U OCBOCHHE OCHOBHBIX CBSI3AHHBIX C

HHUMU BUJOB JESATEIBHOCTU OTHECEHO K KypCcy «BepOsSTHOCTh M CTaTUCTHUKA» U TAKKE

pacrpeiesieHo Mo rogamM 00y4YeHHUs.

B pamkax Bcex TpEX KypcoB ocyliecTBisieTcss (OpMUpPOBaHHWE YMEHHUS BBIOUpATH

NOAXOJSIIMA METOJA [JId PELICHUs 3aJayd, BBIABIATH IMPUMEPHI MATEMaTUYECKUX

3aKOHOMEPHOCTEH B MPHUPOJE M OOIIECTBEHHOW >KU3HH, PACIO3HABATh MPOSIBICHUE

3aKOHOB MAaTE€MATHUKU B HMCKYCCTBE, MPHUMEHATh MATEMAaTUYECKHWE 3HAHUS M OIIBIT

MaTeMaTU4YeCKOW JESTEIbHOCTH B CHUTyalUsX peadbHOM ku3HU. OOyuaronuecs

3HAKOMSTCS C HAYYHBIMH PE3yJIbTaTaMM, TOJTYUYEHHBIMU B XOJ€ Pa3BUTUS apU(PMETUKH,

anreOpbl, T€OMETPUU, TEOPUU BEPOSTHOCTH, CTATUCTUKH M Y4YaTCid HUX OIUCHIBATH,

MPUBOJAT MPUMEPH MATEMATHYECKUX OTKPBITUM M MX aBTOPOB B OTEYECTBEHHOW U

BCEMUPHOU UCTOPUU HAYKHU.

TemaTtuueckoe IAHUPOBAHUE COCTABIICHO C YYETOM pabodeil mporpaMMbl BOCTIMTAHUS

KOTI'ObY CII ¢ YUOII r. Kupc.

Peanm3zanus BOCIIUTATEJHLHOI0 MOTEHUHMAJA YPOKa mpeamoJaraer
ciaeaymoiee:

e 100y KCHUE IKOJbHUKOB COOIIOIaTh HA YPOKE OOIIETPUHSITHIE HOPMBI TOBEECHUS, TT
paBWIIa OOIIEHUS CO CTAPIIMMHU (YUUTEISIMU) U CBEPCTHUKAMH (IIIKOJLHUKAMU), TTPHHIIHIT
bl Y4eOHOU JUCHUILIMHBI U CAMOOPTaHU3al U

® MPUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IEHHOCTHOMY aCIIEKTy H3y4aeMbIX Ha YPOK
ax sIBJICHUM, OpraHu3anus ux paboThl C TOJIy4yaeMOl  Ha ypOKE COIMAIbHO 3HAYU-MOU
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uH(popMaIeil — THUIIMUPOBAHUE €€ 00CYKICHMS, BEICKA3bIBAHUS YIAIIUMHUCS CBOETO MHE
HUS TI0 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HE OTHOIIICHWS,

®IICTIOJIb30BAHNE BOCTIMTATEIHBHBIX BO3MOKHOCTEH COJIEp)KaHUS yIeOHOTO MpeaMeTa ue
pe3 AEMOHCTpPAIUIO ACTAM IPUMEPOB OTBETCTBEHHOT'O, IPaXKAaHCKOTO ITOBEICHHMS, ITPOSIBII
€HUS YEJIOBEKOJIIOOUS U 100POCEePIEUHOCTH, YEPE3 MOI00P COOTBETCTBYIOLIUX TEKCTOB I
s YTEHUS, 337144 JIUIS PEIICHUs, MPOOJIEMHBIX CUTYyAITHi IJIs1 00CY)ICHUS B KJIacce

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA» HA
YIJYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBISIETCSI OTHUM U3 OMOPHBIX KypCOB OCHOBHOI'O OOHIEro 0Opa3oBaHMS: OHA
o0OecreynBaeT M3y4YEeHHE JAPYrMX MAUCHUIUIMH KAaK €CTECTBEHHO-HAay4YHOI'o, TaK U
T'YMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXOIMMO JUIsl IPOJOJKEHUSI 00pa30BaHUs U
JUIsL TIOBCETHEBHOM JXKM3HU. Pa3BuThe y oOydaromMxcs HAy4HbBIX IMPEACTABICHUM O
MPOUCXOXKJIEHUU M CYIIHOCTH anreOpanyeckux aOCTpakiuid, croco0e OTpaKeHUs
MaTeMaTU4eCKOW HayKoll SBIEHMM M TPOIECCOB B MPUPOAE U OOIIECTBE, POJIH
MaTE€MaTUYECKOr0 MOJECIUPOBAHUS B HayYHOM MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET
(OpPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS U KaYECTB MBIIIJICHUS!, HEOOXOIAUMBIX IS
ajanTaliy B COBPEMEHHOM LHU(poBoM oOmectBe. M3yueHue anreOpsl oOecrieunBaeT
pa3BUTHE yMEHHUs HaONIOJaTh, CpPaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM
NEeHCTBUSA, BBIBOJBL, (OPMYIHpPOBaTh YTBEpkKAeHUS. (OCBOEHHE Kypca airedpsl
o0ecreynBaeT pa3BUTUE JIOTMYECKOI'O MBIIIJIEHUS OOYYaroIMXCSA: OHU HMCHOJB3YIOT
JNENYKTUBHbIE W HHIYKTUBHBIE pPAaCCyXJI€HHsA, O0O0OLIEHHE W KOHKPETU3ALMIO,
a0bctparupoBanre u aHainoruto. OOyueHue anreOpe MpearnonaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOSITENIbHOM JESITEIbHOCTH OOyYaroluxcsl, MO3TOMY CaMOCTOSTEIbHOE
pelieHre 3a1a4 oOydaroIUMHUCS SIBISETCA peanu3alnuell JesTeIbHOCTHOIO MPUHIUIIA
oOy4eHusl.

B crpykrype mnporpammel ydeOHOro kypca «Anredpa» yriayOnE€HHOro HW3y4eHHS
OCHOBHOE MECTO 3aHUMAIOT COJAEpXKaTeIbHO-METOAMYECKUE JIMHUU: «Yucna u
BBIUMCIICHUA», «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHUS M HEPaBEHCTBa»,
«Dynkuun». Kaxxnas u3 3Tux conepkareabHO-METOANYECKUX JIMHUA pa3BUBAETCAd Ha
NPOTSKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJAECHCTBYS C IPYTMMHU €ro JUHUsMU. B
X0l M3Yy4YeHHs Kypca OOydarouuMmcsi HOPUXOAUTCS JIOTHYECKH pacCy’KIaTh,
UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIM #A3BIK. B CBA3M C 3TUM B HporpaMmy
y4eOHOro Kypca «Auredpa» BKJIIOYEHbl HEKOTOPBIE OCHOBBI JIOTHKH, MTPEICTABICHHbBIE
BO BCEX OCHOBHBIX pa3jeslax MaTeMaTH4YeCKOro OOpa3oBaHMS M CHOCOOCTBYIOLIWE
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OBJIQJICHUI0O OOYYaloIUMHUCS OCHOB YHHUBEPCAJIBHOTO MAaTeMaTHYECKOro  S3bIKA.
ConepxaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO YYEOHOT0 Kypca « Anredpa» siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nauHUU «Yucla U BBIYUCICHUS» CIYKUT OCHOBOW ISl JajdbHEWIIEro
M3YUYCHHUS] MAaTeMaTUKH, CIOCOOCTBYET pa3BUTUIO Y OOYYAIOUIUXCS JIOTHYECKOTO
MBIIIUICHUS,, (OPMUPOBAHUIO YMEHHS TOJIB30BATHCS ~ QJITOPUTMaMU, a TaKXKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX [JIsi MOBCEJHEBHOWU >KU3HH.
Pa3BuTue NMOHATHS O 4YMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3OBaHMS CBS3aHO C
palMOHAIBLHBIMUA U MPPALMOHATILHBIMU YHCIaMU, (OPMUPOBAHUEM NPEACTABICHUNU O
JNEUCTBUTEIILHOM 4YHCIE. 3aBEpIICHUE OCBOCHUS YKCIOBOW JMHUU OTHECEHO K
cpeaHemMy o0iieMy 00pa30BaHHUIO.

Conepkanue JAByX anreOpamyeckux JUHUNA — «AnreOpandeckue BBIPAKECHUS» U
«YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO Y OOyYarolUXCs
MaTeMaTU4YeCKOro amnmaparta, HEOOXOJMMOro Il pelIeHUs 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEJAMETOB U OKpyXKarollel peaibHocTH. Ha ypoBHE OCHOBHOTO 0O0IIEro
oOpa3zoBaHusl y4yeOHBII Marepuan TPYHNIUPYETCS BOKPYT pPallMOHAIBbHBIX BBIPAXKCHUMU.
Anrebpa JIEMOHCTpUPYET 3HAUEHHWE MATEMAaTHKU KakK s3blKa [JI8 TOCTPOCHUS
MaTeMaTUYeCKUX MOJIeNIeH, OMHUCAHUsl TMPOIECCOB M SBJICHUN peanbHOTO Mupa. B
3a7aun 00y4yeHHUsI anreOpe BXOASAT TaKkKe JalbHEHIee pa3BUTHE aJTOPUTMHYECKOTO
MBIIIUICHUSI, HEOOXOJMMOT0, B YAaCTHOCTH, AJIsI OCBOEHUS Kypca HWH(OpMATUKH, U
OBJIaJICHUE HaBbIKAMHM JEAyKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHue CHUMBOJIBHBIX
dbopM CcrmocoOCTBYET Pa3BUTUIO BOOOpaXEHUs, CHOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTRBY.

Conepxxkanue (PyHKIMOHAIbHO-TPAQUUYECKOM JIMHUM HAIEJICHO Ha IMOJY4YeHHUE
oOyyJaromuMucsl 3HaHUM 0 (PYHKIUAX KaK BaKHEHIIEH MaTeMaTUYeCKOW MOAENH s
OMHUCAHUA W WCCIENOBaHUS Pa3HOOOpA3HBIX MPOILIECCOB U SIBICHUM B NPUPOJE U
oOmiecTBe. M3ydyeHne Marepuana CrocOOCTBYET Pa3BUTUIO y OOYYaIOIIMXCS YMEHHS
MCII0Ib30BaTh Pa3IMUHbIC BhIPA3UTEIIbHBIE CPEJCTBA SI3bIKA MATEMATUKHU — CIIOBECHOTO,
CUMBOJIMYECKOT0, Tpaduueckoro, BHOCUT BKJIaJ B (POPMUpOBAHME MPEJICTABICHUN O
pOJIM MaTEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHIL.

YrnyOnéuubeiii  Kypc anreOpbl XapaKTepU3yeTcs M3Y4YEHUEM JIOMOJIHUTEIBHOIO
TEOPETUYECKOr0 amnmapaTa M CBSI3aHHBIX C HUM METOJIOB pelieHus 3amgad. AnreoOpa
SBJISIETCS A3BIKOM JUISl OMHUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIyKUT OCHOBOM
MaTteMaTu4eckoro wmojaenupoBaHus. [lpu 3ToM camMu OOBEKTHI  MaTeMaTHYECKHUX
YMO3AKIIOUYEHUN U MIPUHATHIE B alreOpe mpaBuia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopmMupoBaHUI0 YMEHUN OOOCHOBBIBATH U JIOKa3bIBaTh CYXKIEHUS, pPa3BUBAIOT
MaTeMaTUYECKYI0 UHTYHIIMIO, KPATKO W HATJISIHO PACKPBIBAIOT MEXaHU3M JIOTUYECKHUX
MOCTPOCHUI W ydaT MX NOpUMEHEHHI0. TeM cambpiM anreOpa 3aHUMAeT OJHO U3
BEIYIIUX MECT B POPMHUPOBAHUH HAYYHO-TEOPETUUECKOTO MBIIIJIEHUS 00yYarOIUXCs.



CornacHo yweOHOMy miaHy B /-9 kjaccax u3ydaeTcss y4eOHBIN Kypc «Amnrebpa»,
KOTOPBI BKJIFOYACT CIEAYIONIME OCHOBHBIC pa3lenbl coiepkanus: «Yumema o
BBIUUCIICHUS», «ANTeOpanveckue BBIPAKCHHUS», «YpaBHEHHs U HEPaBEHCTBa»,
«DYHKIHANY.

Ha m3yuenue ydueOHoro xypca «Anredpa» orBomutcs 408 wacoB: B 7 kmacce — 136
yacoB (4 Jaca B Heneno), B 8 kitacce — 136 yacos (4 yaca B Hezeno), B 9 kiacce —

136 wacoB (4 Jaca B He/IEIIO).

COIEPKXAHUE OBYYEHUA

7 KJJACC Yuciaa v BbIYUCICHUSA

Panmonanbubie yncna. CpaBHEHUE, yHopsiAouMBaHuE U apu(METHUYECKHE NEUCTBUS C
panMoOHaNbHBIMK YKciaMi. YucoBas npsmasi, MOAYJIb YHCIA.

CreneHb C HATYpAJIBHBIM MOKAa3aTeJIeM U €€ CBOMCTBA. 3alMCh YHUCIA B AECATUYHOMN
MO3UIIUOHHOW CUCTEME CUUCIICHUSI.

Petienrie TEKCTOBBIX 3a/1au apuMETHIECKUM criocoooM. Perienue 3amad u3 peabHOM
MPaKTUKW HA YaCTH, HA IpOOH, HA MPOLIEHTHI, IPUMEHEHUE OTHOIICHUN U TPONOpIUn
IIpU PEIIeHUU 3a/1a4, pelIeHUE 3a/1a4 Ha JIBI>KEHUE, paboTy, NOKYIKH, HAJIOTH.
JlenmumocTh 1enbix yucena. CBoiicTBa JEIMMOCTH.

IIpocTeie 1 cocTaBHbIC yncia. YETHBIC M HeUETHBIC Ynciia. [Ipu3Haku AeIMMOCTH Ha 2,
4,8,5,3,6,9, 10, 11. [Ipu3zHaku TeTUMOCTHA CYMMBI W IPOU3BEICHUS [IETBIX YUCEN MPU
pELICHUH 3a7a4 C MMPAKTUYECKUM COJICPIKAHUEM.

HaunGonpmuii oO1muil genurens 1 HauMeHblee o01ee KpaTHOE IBYX YUCeN.

Bzaumno nipocteie yuciaa. AnroputMm EBkiua.
Jlenenne ¢ octaTkoM. ApupMEeTHIECKUE ONepaIliy HaJl OCTaTKaMH.

AnredOpanvecKue BbIPaKEHUS

BripaxxeHnue ¢ nepeMeHHbIMU. 3HAUEHNUE BBIPAKEHUS C NepeMeHHbIMU. [IpeacraBienue
3aBUCHMOCTU MEX]y BEJIMUUHAMU B BUJI€ (DOPMYIIbI.

ToxnectBo. ToxkaecTBEHHBIE MPeOOpPa30BaAHUS aNreOpandecKux BhIPKEHUH.
Jloka3aTenbCTBO TOXKAECTB.

Onuounensl. OIHOUIIEH CTaHAAPTHOTrO BUa. CTENEHb OJJHOUWICHA.

Muorounensl. MHoOrowneH crangaptHoro Buaa. CreneHb MHorowieHa. (CloKeHUE,
BBIYUTAHUE, YMHOXEHHUE U JieieHue MHorowieHoB. IIpeoOpazoBanHue 1em0ro
BBIP@KECHUSI B MHOTOWIeH. KopHHM MHOTrOUIIEeHA.

@opmynbl COKPAIEHHOTO YMHOXKEHUA. KBaJApaT CyMMbl M KBaApaT Pa3sHOCTH IBYX
BbIpaKEHUMU, KyO CyMMBI M KyO pa3HOCTH JBYX BBIPAKEHUM, Pa3HOCTh KBAJIPAaTOB ABYX
BBIPQKECHUHM, MPOU3BEAECHNUE PA3HOCTH M CYMMBI JBYX BBIPAXXEHHI, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIpaKCHUH.
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Pa3znoxxenre MHOro4JieHa Ha MHOXUTEIN. BbiHEeceHne 001Iero MHOKHUTENST 3a CKOOKH.
Meton rpynmnupoBKH.

YpaBHeHUA M HEPABEHCTBA

VYpaBHeHue ¢ ogHou nepemeHHon. Kopenb ypaBHeHus. CBOICTBa YpaBHEHHIN C OJTHOU
MEPEMEHHON. PaBHOCUIIBHOCTh ypaBHEHHU. YpPaBHEHHE KaK MaTeMaTH4YeCKas MOJEIb
peaIbHOM CUTYyalUN.

JIuHeiiHOE ypaBHEHHE C OJHOW IMEepEeMEHHOW. UMCIIO KOpHEW JUHEWHOTO YpaBHEHHSI.
Pemenne TEKCTOBBIX 3a7ja4 ¢ MOMOLIBIO JINHEWHBIX YpaBHEHNW. JIMHElHOE ypaBHEHuHE,
coaepKaliee 3HaK MOyJIA.

VYpaBHeHue ¢ [ByMs NE€peMEHHbIMHU. ['paduk JHHEHHOro YpaBHEHHsS C JByMs
nepeMeHHbIMH. CHUCTEMBI JIMHEWMHBIX YPAaBHEHUI ¢ ABYMs iepeMeHHbIMHU. [ paduueckuii
METOJ| PELICHMS] CUCTEMBI JIMHEMHBIX YPABHEHHU C JBYyMs I€pEeMEHHBIMHU. Penienue
CUCTEM JIMHEHWHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMH METOJOM ITOACTAHOBKH H
METOAOM ciiokeHusd. CuctemMa AByX JIMHEHHBIX YPAaBHEHHUM C JBYMs IIEPEMEHHBIMM Kak
MOJENb PEAIBHOW CUTYaILNH.

DyHKUNHA

Koopaunata Toukm Ha npsmou. UncioBble NMPOMEXYTKH. PaccrosHue mMexny AByMs
TOYKaMU KOOPJAUHATHOU NPSIMOM.

[IpsitmoyroJibHast cucteMa KoopAuHaAT. AOcuucca U OpAMHATA TOYKH HAa KOOPAMHATHOU
miockocTu. [Ipumepsl rpaduxos, 3ananabix Gopmynamu. Urtenne rpadukoB peanibHbIX
3aBUCHMOCTEM.

OYHKIMOHANIbHBIE 3aBUCUMOCTH MeEx1y BenuuuHamu. [lonarue ¢ynkumu. OyHKIus
KaK MaTeMaTHyecKas MOJENb peaibHOro mpouecca. O0nacTs onpeneneHuss U 00JacTh
3HaueHuil (QyHkiuu. CrnocoObl 3amanus (yHkuuu. ['padux dyskiuu. I[lonstus
MakCMMyMa W MHHUMYyMa, BO3pacTaHuss U YOBIBaHMSI Ha TMpUMEpax peadbHbIX
3aBUCHMOCTEM.

JIuneiinas Qynkuus, e€ cpoiictBa. ['paduk nuneitnoit pynkuuu. ['padux pyHkumm y =
X|. KycouHo-3a1anHbIe (PyHKIIHN.

8 KUIIACC Yucia u BbIYHCTEHUS

KBangpaTtubsie kopHu. ApudMeTnuecKkuid KBaJIpaTHbIA KOpPEHb U ero cBoiicTBa. [lonsarue
WppAMOHAIBHOrO 4Hcaa. JIeHcTBUsT ¢ uUppaluoHAIbHBIMM 4yKciaaMu. (CBOMCTBa
JNEUCTBUN C UPPALMOHAIIBHBIMU ynciaMu. CpaBHEHNE HPPALIMOHATBHBIX YHCEIL.
[IpencraBneHnss O PaCIIMPEHUSX YHUCIOBBIX MHOXECTB. MHOKECTBA HATypaJbHBIX,
LEJbIX, PAalUMOHAIBHBIX, JECUCTBUTENBHBIX uYucel. CpaBHeHuWe uwncen. YucioBbie
MIPOMEKYTKHU.

HevictBust ¢ ocratkamu. Ocrtatku cteneHed. [IpuMeHeHHne OCTaTKOB K PELICHUIO
YPAaBHEHHUM B LEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.
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Pa3Mepbl 00BEKTOB OKpPYXKAIOIIETO MUPA, JIUTEIBHOCTh MPOIECCOB B OKPYKArOLIEM
mupe. CTanaapTHBIA BUJ YUCIIA.

AnredOpanvecKue BbIPAKEHUS

Anrebpandeckas qpo0b. JlonmycTuMble 3HaU€HUsI IEPEMEHHBIX B APOOHOPAITMOHATBHBIX
BbIpaxkeHusax. OCHOBHOE CBOMCTBO anreOpanueckoil npoou. CrnokeHue, BBIYUTAHUE,
YMHOXEHHUE W JejleHue anreOpanueckux JpoOeil. Breimenenuwe 1enoi  4vacTu
anreOpanyeckou 1poou.

PanonanbHbie  BbIpakeHUsi. TOXIECTBEHHbIE MpeoOpa3oBaHUS  pPallMOHATBHBIX
BBIPAKCHUM.

JlonmycTrMble 3HAUEHHSI TIEPEMEHHBIX B BBIPAKEHUSX, COJEpKAUIUX apuPMETHUYECKUE
KBaJpaTHbIe KOpPHU. TOXIECTBEHHbIE NPEOOpPa30BaAHUS BBIPAXKEHUM, COAEPKAIMINX
apudMeTHIECKrEe KBaJpaTHbIE KOPHHU.

Crenenb c 1enbIM TOKazaTeneM Hu e€ cBoiicTBa. IIpeoOpazoBaHue BbIpakKeHUH,
COZEpIKAIIUX CTENICHU. Y PABHEHUA U HEPABEHCTBA

KBanpatnoe ypaBHenuwe. @opmyna KOpPHEW KBaJgpaTHOro ypaBHeHHs. KoimdecTBo
JNEUCTBUTEIIBHBIX KOPHEM KBaJpaTHOro ypaBHeHus. Teopema Buerta. YpaBHeHus,
CBOJIUMBIE K JIMHEWHBIM YPaBHECHHMSM WJIM K KBaJpaTHbIM ypaBHEeHUsIM. KBampatHoe
ypaBHEHHE C MapaMeTpoM. PelleHue TEKCTOBBIX 3aJady C MOMOIIBI0 KBaJApPaTHBIX
YPaBHEHUM.

JlpoOHo-panioHalibHbIEe ypaBHeHUs. Pelenne apoOHO-pallMOHANBHBIX YpaBHEHH.
PeliieHrie TEKCTOBBIX 3aJ1au € MOMOIIBIO IPOOHO-PAIlMOHATILHBIX YPaBHEHUH.
['paduyeckas unTepnperalus ypaBHEHUHN C ABYMs IEPEMEHHBIMHU.

Yucnosbele HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoil. Ctporue M HecTporue HepaBeHCTBA. ClOXeHUE u
YMHOKEHUE YHCIIOBBIX HEPABEHCTB. OIIEHUBAHUE 3HAUEHUS BBIPAKEHHUS.
Jloka3zaTenbCTBO HEPABEHCTB.

[ToHdATHE O pEIIEHMH HEPABEHCTBA C OJHOW IMEPEMEHHOW. MHOXKECTBO pelIeHUN
HEpaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEPABEHCTBO C OJHOW MEPEMEHHOW M MHOXECTBA €ro peuieHui. Pemienue
JIMHEMHBIX HEPABEHCTB C OJHOW NepeMeHHOW. CHCTEMBI M COBOKYIHOCTH JIMHEUHBIX
HEPaBEHCTB C OJIHOM MEPEMEHHOM. PelieHne TeKCTOBBIX 3a7ay ¢ MOMOIIbIO JIMHEHHBIX
HEPABEHCTB C OJTHOU ITIEPEMEHHOM.

DyHKUNHA
OO6uacThb ornpeaeseHns 1 MHOXKECTBO 3HaueHU (yHKkuuu. CriocoObl 3ajaHust PyHKIUH.
I'paduk Pynxuuu. Yrenue coiictB (yHkiuu no e€ rpaduky. [Ipumepsl rpaduxos
(GyHKUMN, OTpaXKarolUX peaJbHbIe MPOLECCHI.
Jluneitnass ~ ¢yHkumga.  DyHKUMM,  ONUCHIBAIOIIME  MHPSAMYH0O U OOpaTHYIO
MPOINOPLMOHAIBHBIE 3aBUCUMOCTH, UX I'padUKH.
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2.y=x2+bh,y=x3y=|x|,yd x, yOk u ux CBOITICTBED/IZycquoCDyHKuHH y = ax X

3aJlaHHble (QYHKIHUU.

9 KJIACC Yuciaa v BEIYUCJTCHUSA

Kopenp n-ii crenenn u ero cBoiictBa. CTeNEHb C PalMOHAIBHBIM IMOKAa3aTeIeM U €€
CBOMCTBA.

AaredOpanveckKue BbIPAKEHUS

ToxxaecTBeHHBIE MPeoOpa30BaHUS BBIPAKEHUM, COAEpPKAIIUX KOPEeHb N-M CTEMeHH.
ToxnectBeHHble  TpeoOpa3oBaHUsS  BBIPAKEHHM,  coOJepXkalluX  CTeNeHb ¢
palMOHATBHBIM MOKA3aTEIIEM.

KBanparssiii TpéxuneH. KopHu kBagpaTHOro TpéxuineHa. Pa3nmoxkeHune KBaJpaTHOTO
TpEXUWICHA HA JIMHEUHBIE MHOXUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHeie ypaBHeHus. lIpuMepsl NpUMEHEHUH METOJIOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, Trpaduueckoro MeTojla TMpU PEUICHUH
ypaBHeHUH 3-1 U 4-1i cTeneHen.

Pemienrie 1poOHO-pallMOHANIBHBIX YPaBHEHUM.

Pemenne cucrteM ypaBHEHUW C IBYMSI NEPEMEHHBIMHU. PelleHre MpPOCTEUIINX CHUCTEM
HEJTMHEWHBIX YpPaBHEHUW C JABYyMsI TNepeMeHHbIMU. ['paduueckuii meTon perieHus
CHUCTEMBbI HEJINHENHBIX YPAaBHEHUN C JBYMS IepeMeHHbIMU. CucTtemMa JByX HEIIMHEWHBIX
YPaBHEHUM C IByMs NEPEMEHHBIMH KaK MOJIENIb PEAIbHON CUTYaLINH.

UucnoBele HepaBeHCTBA. PemieHuWe JMHEHMHBIX  HEpaBEHCTB. Jloka3zaTenbCTBO
HEPABEHCTB.

KBanparHbsie HepaBEHCTBA ¢ OJHON MEPEMEHHOM. PelieHne KBagpaTHBIX HEPABEHCTB
rpaUuyeckuM METOJIOM M METOJOM HHTEpBaJIOB. MeToA HWHTEpPBAJIOB TS
palMOHaNbHBIX HEpAaBEHCTB. [IpocTeliirie HepaBEeHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 C ITIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nBymMs nepeMeHHbIMU. PellieHre HepaBeHCTBAa C ABYMS IEPEMEHHBIMU.
CucTteMbl HEPAaBEHCTB C JABYMsl mepeMeHHbIMU. ['paduueckuil MeTONI pelieHus] CUCTEM
HEPABEHCTB C JIByMsI IIEPEMEHHBIMU.

DyHKUNHA

Oynkuus. CpoiicTBa (yHKIUNA: HYIM (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(yHKIIMU, TPOMEXYTKH BO3pacTaHuWsi W yObIBaHUS (DYHKIUH, YETHBIE W HEUYETHBIC
(dyHKIIMY, HauboJblliee U HAUMEHbIIIee 3HaYCHUS (DYHKITUU.

KBagpatnunass ¢yukinus u e€ cBoiictBa. Mcmonb3oBaHHE CBOMCTB KBaApaTHUYHOU
byukiuu a8 pemenus 3aaad. [locrpoenue rpadurka kBaapaTuuHON QYHKIIUU.
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[Tonoxenue rpaduka KBaapaTUUHOW (PYHKIHMH B 3aBUCUMOCTH OT €€ KOA(DPUIMEHTOB.
I'padpuxn Gyrxumii y =ax?, y = a(x — m)2u y = a(x — m)? +n. IToctpoenne rpadukon
(GyHKIMI ¢ TOMOIIBIO MPEe0OPa30BaHUIA.

HpoOHo-nuneitnas @ynkuus. MccnenoBanue QyHKIIUA.

Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3zaTenaeM N u e€ rpaduk.

YucioBble MOCJIe10BATEIbHOCTH U Inporpeccuu

[TonsTHe  YHUCIOBOM  TOCJEIOBATEIHHOCTH. Koneunbie 1  OECKOHEUHBIC
MOCJIeIOBATEILHOCTH. OrpanuyeHHas MOCJIEIOBATEIHLHOCTb. MOHOTOHHO
BO3pacTarouas (yObIBaroras) MOCJIE0BATEIBLHOCTb. Cnoco0Obl 3a1aHus

MOCJIEI0BATEILHOCTH: ONMUCATENbHBIN, TAOIUYHBIN, ¢ MOMOIILI0 (GOPMYIIBI N-TO YJIeHA,
PEKYpPPEHTHBIH.

Apudmernueckas U reoMeTpuueckas mporpeccun. CBONCTBA WiIEHOB apuPpMETUUECKOM
U TeoMeTpuueckoil mporpeccuit. @opMmynsl N-ro wieHa apupMETUUEeCKol u
reoMeTpuieckoi nporpeccuii. ®opmMysbl CyMMBI MEPBBIX N WICHOB apU(METHUECKON U
r€OMETPUUECKON Iporpeccuid. 3ajjaun Ha MPOIEHThI, 0AHKOBCKUE BKIa/bl, KPEIUTBHI.
[IpeacraBienrie 0 CXOAWMOCTU TMOCIEAOBATEILHOCTH, O CYMMHPOBAHUU OECKOHEYHO
yOBIBaIOIIE TreoMeTpuYecKor mporpeccuud. MeToJ MaTreMaTHYeCKOW WHIYKIIUH.
[Tpocreiimme mpuMepsl.

NPEJMETHBIE PE3YJIBTATBI

K xoHimy oOyuenus B 7 kJjacce oOy4arolMiiCs TMOMYYUT CIEAYIOIIUE MPEIMETHBIC
pEe3yIbTaTHI:

Yucaa u BbIYHCJICHHSA

PannonanpHbIe uncIa.

[lepexoauTh OT OHOM (POPMBI 3aIKCH YUCEI K JPYToi (MpeoOpa3oBhIBaTh IECATUIHYIO

IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B O€CKOHEUYHYIO

JCCATHYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXECTBA HATYPaJIbHBIX YMCEJ], MHOXECTBA LIEJbIX YHCE,

MHO>KECTBA PAallMOHAIBHBIX YMCEN MPU PEIICHUU 3aJay, MPOBEACHUU PACCYXICHUU U

JI0Ka3aTeJIbCTB.

[TonrmaTh U OOBACHATH CMBICH MO3UIMOHHON 3alIMCH HATYPAJIbHOTO YUCIIa.

CpaBHUBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

BbInonHATh, coyeTasi yCTHbIE U NMUCHMEHHbIE MPUEMBI, apU(PMETHUECKHE NEUCTBUS C

palMOHAIIBHBIMU 4YHCJIAMH, HUCIOJIB30BaTh CBOMICTBAa 4YMCEN W MpaBWiIa JCHCTBUH,

MPUEMBI pAallMOHAJIBHBIX BBIUYMCICHUH.

BBINIOTHATH 1EWCTBHS CO CTENEHAMH C HATYPAJIbHBIMU MTOKA3aTESIMH.

HaxonuTe 3Ha4ueHHs YUCIIOBBIX BBIPAXKEHH, COAEpXKallMX paldOHAIbHBIE 4HCIa U

CTENIEHHU C HAaTypaJIbHBIM IOKa3aTeIeM, IPUMEHITh Pa3HOOOPa3HbIE CLIOCOOBI U MPUEMBI
14



BBIUMCIICHUS, COCTABJISATh M OIICHHWBATh YHCIOBBIC BBIPAKEHUS TMPH PEIICHUU
MPaKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYTrux y4eOHbBIX MPEAMETOB.

OkpyrisITh uuclIa € 3aJaHHOM TOYHOCTBIO, a TaKXKe IO CMBICIY MPaKTUYECKOU
CUTYalluH, BBIOJIHATHh NIPUKUJIKY U OIIEHKY pe3yJibTaTa BRIUMCICHUH, OIIEHKY 3HAYEHUM
YUCJIOBBIX BBIPKCHUM, B TOM YHCJIE TIPH PEIICHUHN MPAKTUYECKUX 3ajad.

Pemate TekcToBBIE 3amaun apUOMETHUYECKHM CIIOCOOOM, HCMOJIb30BaTh TaOJIHIIbI,
CXEMBI, UePTEkKH, JPYTrue CPeCTBA MPEICTABICHUS JAaHHBIX MPU PEUICHUHU 3ajay.
Pemate mpakTHKO-OPUEHTHPOBAHHBIC 3a/Ja4M, CBSI3aHHBIE C OTHOIICHHUEM BEIWYHH,
MPOMOPLUUOHATLHOCTBIO  BEJIMYWH, TMPOIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTATHI
pelieHus 3a/1ad ¢ y4ETOM OrpaHUYeHUH, CB3aHHBIX CO CBOMCTBAMU PacCMaTpPUBAEMBIX
OOBEKTOB.

J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHSTDH MPU PEIICHUH 33724 IPU3HAKK IeTUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, mpu3Haku AEIUMOCTH CyMMBI U IPOU3BEICHHUS IIEITBIX YHCE.

PacknaapiBaTh Ha MHOKUTENI HATypalbHbIE YUCIIA.

CB0OOMHO oOmepupoBaTh MOHATHUAMU. UYETHOE UYHCIO, HEYETHOE YMCIIO, B3aMMHO
MPOCTHIE YHCTIA.

Haxoaute HamOonpmnii oOIIMKM ACIUTENb M HAaHWMEHbIee oO0Ilee KpaTHOE 4YHCea U
HCTIOJIb30BaTh MX IPH PEIICHUH 3a7a4, IPUMEHSITh airOpuT™M EBKIHAA.

OnepupoBaTh MOHATHEM OCTaTKa MO MOIYJ, MPUMEHATH CBOMCTBA CPABHEHUH IO
MOYJIIO.

Aaredpanveckue BbIPAaKeHUS

BripaxxeHus ¢ nepeMeHHbIMM.

Hcnonp3oBaTh aireOpandyeckyrd TEPMUHOJOTUIO M CHUMBOJIUKY, MPUMEHSTh €€ B
IpolLiecce OCBOEHUS yUeOHOro MaTepuaiia.

HaxoauTs 3HaueHusi OyKBEHHBIX BBIPAKEHUM MPU 3aJJaHHBIX 3HAUYCHUSIX TEPEMEHHBIX.
Hcnonp30BaTh MOHATHE TOXKAECTBA, BBIMOJHATH TOXAECTBEHHBIE MpPeoOpa3oBaHUs
BBIPAKECHUH, IOKA3bIBaTh TOXKECTBA.

MHorousieHsI.

Brinonusate mnpeoOpa3zoBaHUs I1EJIOTO BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PaCKphITUEM CKOOOK.

BemonHate neiictBus (ClIOKeHHWE, BBIYUTAHHE, YMHOXXEHHE) C OJHOWICHAMH H  C
MHOTOUYJICHAMH, TPUMEHATh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBagpar u KyoO
CYMMBI, KBaJpaT U Ky0 Pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa W Pa3HOCTh KyOOB), B
TOM YHCJIE JIS YIPOILIECHUS BBIYUCICHUN.

OcyIecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOXKHUTEIN C TOMOIIBIO BEBIHECEHUS 32
CKOOKH OOIIEro MHOXKUTEISI, TPYIIUPOBKH ClIaraeMbIX, IPUMEHsISt (HOPMYJIbI
COKPAILIEHHOI'O YMHOXKECHUS.
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[IpumeHaTs, TpeoOpa3oBaHUs MHOTOWICHOB [JIA PEIICHUS pa3JuyHBIX 3aJad W3
MaTE€MaTHUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C€ HATypaJdbHBIMH  IOKa3aTEIsIMHU TS
npeoOpa3oBaHus BEIpAKCHUH.

YpaBHeHN U HEPABEHCTBA

Pemars nuHEeNHbIE YpaBHEHUS C OJJHOU IEPEMEHHOM, NMPUMEHSS IIpaBUiia MEPEX0aa OT
HWCXOJHOTO YPaBHEHUS K PAaBHOCUIBHOMY eMy. [IpoBepsATs, ABISETCSA IM YUCIO KOPHEM
YpPaBHEHUS.

[TogOupars mpuMepsl map 4YUCeN, SBISIOUIMXCS PEUICHUEM JIMHEHMHOTO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

Ctpouth B KOOpPAMHATHOM IUIOCKOCTH TpaduK IUHEWHOrO0 YpaBHEHHUS C JAByMs
MEPEMEHHBIMH, MOJIb3YSICh TPaPUKOM, MPUBOAUTH IPUMEPHI PELICHUS] YPABHEHUS.
PemaTte cucTteMsbl IBYX JIMHEWHBIX YPAaBHEHHM C JIByMs NEPEMEHHBIMU, B TOM YHCIIE
rpauyecK.

CocTaBiaTrh W pemiaTh JMHEWHOE YPABHEHHE WM CHUCTEMY JMHEWHBIX YPaBHECHHUU 10
YCIIOBUIO 3aJ1a4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu
MOJTY4YEHHBIN PE3yJIbTaT.

DyHKUNHA

Koopaunate! u rpaduku.

N300paxaTh Ha KOOPAUHATHOU MPSMOM TOUKH, COOTBETCTBYIOIIKE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HUHTEPBaJIbl, 3alUCHIBATh YUCIOBbIC MPOMEKYTKH Ha
anreOpanvdecKoM s3bIKe.

OTMeuaTh B KOOPJIMHATHOM MIOCKOCTH TOUKH IO 33/JaHHBIM KOOPJIUHATAM.

DOyHKINH.

CrpouTth rpaduKu JMHEHHBIX (YHKIIHIM.

OnuchIBaTh C TOMOIIBIO (PYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXY BEIUUYMHAMU:
CKOPOCTh, BpEMSl, pacCTOSHHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne (pyHKIIMM 0 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpadudeckuii cmocod MpeacTaBISHUS U aHaIn3a HHPOpMAaIIUK, U3BIIEKATh U
HHTEPHPETUPOBATH HHPOpMaIHIO U3 TPadKOB peaIbHBIX MPOIIECCOB M 3aBUCUMOCTEH.
Hcnonw3oBaTh cBOMCTBa (PyHKUMM 71 aHanmu3a rpadUKOB peasibHbIX 3aBUCUMOCTEN
(Hymu QYyHKINU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKITUH, TPOMEKYTKHA BO3PACTAHUS
1 yObIBaHMS (DyHKIIMU, HAMOOJIbIIICE M HAUMEHBIIICE 3HAUCHUS ()YHKITUH).
Wcnonw3oBaTh rpaduku sl KCCIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEHN, TMPU PELICHUU
3a/1a4 U3 APYrux yueOHBIX NPEeIMETOB U PeabHOM KU3HU.
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K xonmy oOyueHuss B 8 kjacce 0OOy4arOUmIUiCS MONYYIUT CICTYIONINE TPEIMETHBIC
pe3yJIbTaThI:

Yucaa U BbIYMCJIEHUS

HNppanuoHnanbHbIe Ynca.

[ToHnMaTh ¥ UCMOIB30BATH MPEACTABIEHUS O PACIIUPEHUH YUCIOBBIX MHOXECTB.
CBoOOMHO omepupoBaTh MOHSATUSIMU: KBAJPATHBIKA KOpPEHb, apupMeTHUEeCKUi
KBaJIpaTHbI KOPEHb, HUPPALNMOHAIBHOE YHCIO, HAXOIWTh, OLECHHUBATH KBaJpaTHbIC
KOpPHHU, MCHOJIb3ysl MPU HEOOXOAMMOCTH KalbKYJATOP, BBINOIHATH MpeoOpa3oBaHUs
BBIP@KECHUH, COJICPKAIINUX KBAJAPATHBIE KOPHHU, UCITOIB3YsI CBOMCTBA KOPHEMU.
Hcnonb30BaTh HadallbHBIE MPEACTABIEHUS O MHOKECTBE JIEMCTBUTEIBHBIX YUCEN IS
CpaBHEHHUsI, OKPYIJICHUSI U BBIYUCICHUHN, N300pakaTh NEUCTBUTENbHBIC YUCIA TOUKAMU
Ha KOOPJAMHATHOW NPSIMOM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MAJIBIX YHCEN C MOMOIIBIO JAECATUYHBIX IpoOei u
crenieHeit yncia 10, 3amuCHIBaTh U OKPYTJISATh YUCIIOBBIC 3HAYEHUS PEATbHBIX BETUIUH
C UCTOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eIMMOCTb.

CBoOOHO oOmepupoBaTh MOHSITHEM OCTaTKa MO MOAYJI, MPUMEHSITh CBOMCTBa
CPaBHEHUW IO MOJYJIIO, HAXOIWUTh OCTATKHM CYMMBI U MIPOU3BEIACHHS IO JTAHHOMY
MOJYJIIO.

Anredopaundeckue BbipaxeHus [[poOHO-parimoHanbHbIC

BBIpQKCHUS.

HaxoauTs nomyctumbie 3HaY€HUS IEPEMEHHBIX B POOHO-PAIIMOHATBHBIX BBIPAXKEHUSIX.
[IprMeHSITh OCHOBHOE CBOMCTBO PallMOHATBLHON JPOOH.

Brinonusate npuBeneHne anredpandeckux pobeit Kk o01ieMy 3HaMEHATEN0, CI0XKEHUE,
YMHOX€EHUE, JIeJICHUE anredpandeckux Apooei.

BoInoHATE TOXIECTBEHHBIE TPEOOPA30BaHUS PAIIMOHATBHBIX BBIPAKECHUM.

[IpuMmeHaTs, TpeoOpa3oBaHUs BBIPAKECHUW [JI1 PEIICHUS pa3JuyHbIX 33Jad W3
MaTeMaTHKH, CMEXHBIX MIPEIMETOB, U3 PeaTbHON MPAKTHUKH.

Crenenu.

[IprMeHATh MOHATHE CTEMEHHW C IEJBbIM IT0Ka3aTeleM, BBINOIHATH MpPeoOpa3oBaHMS
BBIPKECHHH, COJIEPIKAINX CTEIICHH C IIEJIBIM MTOKa3aTeIEM.

HppanronanbHbIe BIPAKEHHUS.

HaxoauTte pomycTumble 3HAY€HUSI TIEPEMEHHBIX B  BBIPAXKEHUSX, COJEpIKaIINX
apudmeTniecKue KBaJapaTHbIE KOPHH.

Brinonusate npeoOpa3oBaHusi HPPALMOHANBHBIX BBIPAXKEHUM, HCIOJB3Yys CBOMCTBA
KOpHEM.

Y];)aBHeHI/Iﬂ H HEPABCHCTBA

PemaTe kBagpaTHbpie ypaBHEHUS.
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Pemiate poOHO-paliiOHaIbHBIC YPABHEHHUS.

Pemate nuHENHBIE ypaBHEHHsS C MapaMeTpaMH, HECIIOKHBIE CUCTEMBbI JIMHEUHBIX
YPaBHEHHUU C IapaMETPAMHU.

[IpoBoauTh WHCCIIENOBaHUA YPAaBHEHUW M CUCTEM YPaBHEHUW, B TOM YHCIE C
NpUMEHEHHEM TpadUyecKuX MpeacTaBieHuil (yCTaHAaBIMBAaTh, WUMEET JIM YPaBHCHHE
WM CUCTEMa YPaBHCHHH PEIICHUs, €CIIM UMEET, TO CKOJILKO, U TIpoYee).

[lepexonuts OT clIOBECHOM (OPMYIHMPOBKH 3aJaud K €€ anreOpandyeckoll MoAeNHn C
IIOMOIIBI0 COCTABJIEHHS! YPABHEHUS WJIM CUCTEMbl YPAaBHEHUU, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4/ NTOJTYYEHHBIN PE3YyJIbTaT.

[IpruMeHAT, CBOMCTBA YHMCIOBBIX HEPABEHCTB JUISi CPAaBHEHUs, OLECHKH, pPENIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEeMEHHOM M MX CHUCTEMBI, JaBaTh I'paUUecKyro
WUTIOCTPALAIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[ToHMMATh ¥ UCTIOIB30BATh PYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS), OTPECIIATh 3HAUYCHUE (PYHKIIMH 11O 3HAYCHHUIO
apryMeHTa, ONpeaeisTh CBOMCTBA (DYHKIUU 1O €€ TpaduKy.

Crpourtb rpaduku byHKIUH

y=x3y=x3y=+x,y==,y=|x]| y y
, OINIHCBIBATHh CBOHCTBA 4YHCIIOBOU (bYHKI_[I/II/I

| &

=

1o e€ rpaduky.
K xonmy oOyuenuss B 9 kjiacce OOy4arONMUUACSA TONMYYUT CIEIYIONTUE MPEIMETHBIC
pEe3yIbTaTHI:

Yucsa 1 BIYMCICHUSA

CB0OOHO OnepupoBaTh MOHITUAMU. KOPEHb N-U CTENEHH, CTENEHb C palliOHAIbHBIM
MOKA3aTeseM, HaXOJAUTh KOPEHb N-il CTENEHH, CTENEHD C PALMOHAJIBHBIM MTOKA3aTENEM,
UCIIONb3ysd MPU HEOOXOJUMOCTU KaNbKYJSATOP, NPUMEHSATh CBOWCTBA KOpHS N-if
CTEIICHH, CTENIEHU C PAlIMOHAJIBHBIM MOKA3aTEJIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JCHMCTBUTEIBHBIX YHCEN IPU PELICHUU 3aj1ad,
MPOBEICHUU PACCYKICHUN U JI0KA3aTEIbCTB.

CpaBHUBATh U yHOPSAIOYMBATH JCUCTBUTEIBHBIE YUCIA, OKPYIJVISTH JCUCTBUTEIbHBIC
YUCJIa, BBINOJHATh TPUKUAKY PE3yIbTaTa BHIYUCICHUHN, OLIEHKY YHCIOBBIX BBIPAKECHUMN.
AnreOpanvecKkue BbIPAKCHUS

CBoOOHO oOmepupoBaTh TMOHATHEM KBAJAPATHOTO TPEXWIEHa, HAXOJUTh KOPHU
KBAJIPaTHOI'O TPEXUJICHA.

PackiianpiBaTh KBaIpaTHBIN TPEXWIEH HA TUHEMHBIE MHOKHUTEIH.

YpaBHeHUs] U HEPAaBEHCTBA
Pemiath nuHeiHbIE U KBaJpaTHbIE YpPaBHEHUSI, YPABHEHUS], CBOASIINECS K HUM, APOOHO-
palroOHaIbHBIE YPABHEHHS.
PemaTte HecllO)KHBIE KBaApPaTHBIE YPABHEHUS C ITAPAMETPOM.
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Pemiath nuHEHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJIB30BAaTh METO]
MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HA YMCIOBOW MPSIMOM, 3aMUCHIBATH
pelieHre ¢ MOMOIIBI0 CUMBOJIOB.

Pemiath cuctembl ABYyX JTUHEHHBIX YPaBHEHHUM C ABYMSI IEPEMEHHBIMU U CUCTEMBI JBYX
YpaBHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SBIISIETCS TUHEHUHBIM.

Pemiath HECJIOXKHbBIE CUCTEMbI HEIMHEWMHBIX YPAaBHEHUI C TapaMeTPOM.

[IpuMeHsAT, METOAbl  PAaBHOCWIBHBIX  MPEOOpa3oBaHUM, 3aMEHbl IEPEMEHHOM,
rpagecKoro MeTo 1a IPH PEIIeHNN YpaBHEHHH 3-1 1 4-11 CcTeTeHe .

Pemiath cucTteMbl JUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YKMCIIOBOM
MPSIMOM, 3aNMCHIBATh PELIEHUE C MTOMOIIBIO CUMBOJIOB.

Pemiath ypaBHEHUs, HEpPABEHCTBA U UX CHUCTEMbI, B TOM YHUCJIE C OTrPAHUYCHUSIMH,
HaIrpuMep, B LIEJIbIX YHUCIIAX.

[IpoBoauTh WHCCIENOBAHUS YpPaBHEHUW W CHUCTEM YpPaBHEHUH, B TOM HYHCIE C
NpUMEHEHHEM TpadUyecKuX MNpeacTaBieHuil (yCcTaHABIMBAaTh, WUMEET JIM YPaBHCHHE
WM CUCTEMa YPaBHCHHM PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoYee).

Pemiath TekcTOBBIE 3amaun anreOpanyeckuM CcrocoOOM C TMOMONIBIO COCTaBJICHUS
ypaBHEHHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBaTh ypaBHEHHMs, HEpPaBEHCTBA W HUX CHUCTEMbl JJIi  COCTaBIICHUS
MAaTEMAaTHYECKOW  MOJENM  pEeallbHOM  CHUTyallud WJIM [OPUKIAJAHOM  3a7ad4w,
HMHTEPIIPETUPOBATH MOJYUYECHHBIE PE3YyJIbTATHI B 33JJAHHOM KOHTEKCTE.

Yuc/ioBbIE MOC/I€10BATEIbLHOCTH U MPOrPeccun

CBoOOHO oOmepupoBaTh MOHSATUSIMU. 3aBUCUMOCTh, (yHKIUsA, Tpaduk (QyHKIUH,
npsiMasi IPONOPLUHUOHANILHOCTD, JIMHEHass (yHKIMs, 0OpaTHas MPONOPLIHUOHATBLHOCTS,
napaboJia, rurep0oia, KyCOuHO-3a/laHHast QyHKIIUS.

HccnenoBarh (pyHKUMIO MO €€ rpaduKy, yCTaHABIMBAaTh CBOMCTBA (yHKUHUU: 00JIacCTh
OmpeieNIeHUs, MHOKECTBO 3HAUYCHHM, HYIU (PYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTRBA,
MPOMEXKYTKHM BO3pacTaHusi U yObIBaHUS, YETHOCTb U HEUYETHOCTh, HAWOOJIbIIEE WU
HauMEHbIIIee 3HAaUeHUs, ACUMITOTHI.

Pacno3naBath KBagpaTU4yHyl0 (QyHKUIHIO 10 (QopMysne, MPUBOIUTH MOPUMEPHI
KBaJPATUYHBIX (DYHKIUNA U3 peaibHOM KU3HH, (PUZHKU, TEOMETPUHU.

OnpenensTe MONOXKEHHE Tpaduka KBaApaTUYHOW (YHKIMM B 3aBUCUMOCTH OT €€
KO3(pPpUIIMEeHTOB.

Crpouts rpaduk KBaapaTUYHON (YHKIHUM, OMHUCHIBATH CBOMCTBAa KBAJPAaTUYHOU
dbyukimu 1o e€ rpaduxy.

Hcnonws3oBaTh CBOMCTBA KBAAPATUYHON (PYHKIIUH J1JIS pELICHUS 3a]1a4.

Ha mpumepe kBaapaTuuHoi QyHKImMH cTpouTh rpaduk ¢ynkmuu y =af(kx + b) + ¢ ¢
MOMOIIIBIO TIpeoOpa3zoBanuii rpaduka ¢pyHkuu y=F(x).
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NnntoctpupoBath ¢ MOMOINIBIO Tpaduka peanbHyIO 3aBUCUMOCTh WIJIM MPOILIECC MO UX
XapaKTEPUCTHUKAM.

ApudmMerndeckass M reoMeTPUUYECKAs POrPeccH
CBoOOIHO oOmepupoBaTh TMOHSITUSMH. TIOCIEIOBATEIbHOCTh, apudmeTrnyeckas u
r€OMETPHUYECKAS] TPOTPECCUM.

3amaBaTh MOCJIEAOBATEIBHOCTH Pa3HBIMH CIOCOOAMU: OMHUCATENbHBIM, TAOJIHMYHBIM, C
MOMOIIBIO POPMYJIBI N-TO YJieHa, PEKYPPEHTHBIM.

BBINOMHATH BBIYUCIEHUS C UCMHOJIb30BaHHEM (OpMYJ N-r0 yieHa apuPpMETUYecKou u
r€OMETPUYECKON MPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIEIOBATEIFHOCTH TOYKAMU HAa KOOPJUHATHON TIOCKOCTH.
Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIHHOCTSIMH, B TOM  YHCIIC
3aJjaud W3 pealbHOW JKkM3HM (C  WCIOJNB30BAHHEM KAJIbKYyJATOpa, HU(POBBIX
TEXHOJIOTHH).

Pacrio3HaBath W~ TPUBOAWUTH  NPUMEPHl  KOHEYHBIX M OCCKOHEYHBIX
MOCJICIOBATEIBHOCTEH, OTPaHUYCHHBIX MOCIICIOBATEIPHOCTEH, MOHOTOHHO
Bo3pacTamux (yObIBAIONINX) TOCIEI0BATEIHHOCTEHA.

HmeTh mipeicTaBICHHE O CXOAUMOCTH TOCIEAOBATEILHOCTH, YMETh HAaXOIUTh CYMMY
0eCKOHEUYHO yOBbIBAIOIIEH TEOMETPUUECKON MPOTPECCHH.

HpI/IMCHSITB METON MaTEeMaTHUYECKOM HHAYKIOWW IIPpU pCIICHUHA 3a1a4.

TemaTtuueckoe IAHUPOBAHUE COCTABIICHO C YYETOM paboydeil mporpaMMbl BOCTIMTAHUS
KOTI'ObY CII ¢ YUOII r. Kupc.

Peanuzanus BocHUTATEIBHOTO MOTEHIIMANIA YPOKA MPEIOaraeT clieyoiee:

e1100Y)KICHHE IITKOJLHUKOB COOIIOAATh HA YPOKE OOIETIPHHITHEIE HOPMEI HOBEJACHUS, I
paBuiIa OOIIEHUS CO CTapIIUMH (YUUTEIIMHU) U CBEPCTHUKAMU (IIKOJIHHUKAMU), IPUHIIAI
bl Y9eOHOM AUCIUILINHEI U CAMOOPTaHU3aIluHN

e IIpHBJICYCHHEC BHUMAHHUS ITKOJLHUKOB K IIEHHOCTHOMY ACIEKTY HM3YYaeMbIX Ha YPOK
ax SIBJICHHH, OpraHu3alMsg UX paOOTHI C ITOJYYaeEMO  Ha YPOKE COLMAIBLHO  3HAYHU-MOM
nHdopMaImel — HTHUIIMUPOBAHUE €€ 00CYKIACHHS, BRICKA3bIBAHMS YUYAITUMHUCS CBOSTO MHE
HMS 110 €€ TTIOBOJIY, BEIPAOOTKH CBOETO K HEM OTHOIICHHS,

®IICTI0JIb30BAHHUE BOCIUTATEIBHBIX BO3MOKHOCTEHN cofepkaHusi yueOHOro MpeaMera ye
pe3 IeMOHCTpAIIUIO IETAM IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEICHUS, TIPOSIBII
€HUS YEJIOBEKOJIIOOMS U 100POCEePIEUHOCTH, YEPE3 MOI00P COOTBETCTBYIOLIUX TEKCTOB I
sl YT€HHUsI, 3a]1a4 JJ1s1 pelIeHUs], TPOOJIEMHBIX CUTYaIUi 111 00CYKAEHUS B KJIacce
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

Haspanwue paznena
(TembI) Kypca

KomnnuecTBO
JacoB

OCHOBHOE conepKaHue

OCHOBHBIC BUJIBI JCSATEIHHOCTH
oOyyJaromuxcs
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Yucna " BBEIUUCIICHUA:
panOHAJIbHBIC YUCIIa

(moBTOpCHME)

11

PannonaneHbie yucia.

CpaBHeHuE, ynopsAI0YMBAHUE U
apudmeTndeckue AeUCTBUS C
palMOHATbLHBIMU YHCTIAMU.
UYucnoas npsiMasi, MOIYJIb YUCIIA.
[Ipo1ieHTsI, 3aMuch OPOLICHTOB B
BUJIE IpoOU U ApOoOU B BUJIE
MpoIeHTOB. Tpu OCHOBHBIE 3a7a4l
Ha MPOIEHTHI.

Pemenne TekcTOBBIX 3a1a4
apu(pMETHUYECKUM CIIOCOOOM.
Pemenue 3a1a4 u3 peanpHOU
MPaKTUKHU Ha YacTH, APOOH,
MPOLEHTHI, IPUMECHEHUE
OTHOIIEHUW W IPOTIOPLIUN TPH
pemennn 3ana4d. PeanbHbie
3aBUCUMOCTH; PELICHUE 33/1a4
Ha JIBI)KEHUE, paboTy, NOKYIKH,
HAJIOTH

CucremaTu3upoBaTh U 00OTaIIATh 3HAHUS
00 OOBIKHOBEHHBIX M ICCATHYHBIX IPOOSX.
CpaBHUBATH U YIOPSAI0YUBATH JIpOOH,
MpeoOpa3oBbIBas IPU HEOOXOAUMOCTH
NECSITUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIE B ICCATHYHEIC, B
YaCTHOCTH, B 0ECKOHEUHYIO IECATUUHYIO
IpOOb.

[IpuMeHsTH pa3HOOOpa3HbIE CIIOCOOBI U
MPUEMBI BBIYUCIICHUS 3HAUECHUN TPOOHBIX
BBIpaXKEHUH, COAEPKAMMNX OOBIKHOBEHHbIE
U JeCATUYHBIC TPOOU: 3aMEHATh TIPU
HEOOXOJUMOCTHU JIECSITUIHYIO APOOh
OOBIKHOBEHHOHN U 0OBIKHOBEHHYIO
JNECATUYHOMN, TPUBOAUTH BHIpAXKEHUE K
dbopme, Haubosee ya00HON aJis
BBIYUCIICHUH, TPE0OPa30BLIBATH IPOOHBIE
BBIpAKEHUS HA YMHOXKEHHE U JICJICHUE
JNECATUYHBIX ApOOeH K IEUCTBUAM C
LETBIMU YUCIIaMHU.
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Pemath 3a1aun Ha 4acTH, IPOIECHTHI,
MIPOTIOPITMH, HA HAXO0XKJIECHUE APOOH
(mporeHTa) OT BETUYMHBI M BEIMYMHBI 10
e€ npobwu (mporeHTy), 1podu (mporeHTa),
KOTOPBIN COCTABJISIET OJ[HA BEIMYUHA OT
npyroii. [IpuBoauTs, pazoupars,
OILICHUBATh PA3JINIHBIC PEIICHUS, 3aITUCH
pEIIEHUN TEKCTOBBIX 3a/1a4.

Hcnons30BaTh TaOIUIIBI, CXEMBl,
YEPTEKH, Ipyrue cpelcTBa
MPEACTABJICHUS HAHHBIX MPU PEIICHUN
3aJaum.

Pacnio3naBaTh 1 OOBACHSTH, OMUPASIChH
Ha OmNpeesIeHus, IPSIMO
MPONOPIMOHATILHBIE U 00OPATHO
MPONOPIHUOHATILHBIE 3aBUCUMOCTH
MEXy BeTUYUHAMU; TPUBOAUTH
MIPUMEPHI 3TUX 3aBUCUMOCTEN U3
peaIbHOTO MHUpa, U3 APYTUX YUEOHBIX
npeaMeToB. Pemars npakTuko-
OpUEHTUPOBAHHBIC 3aJlauH, Ha
MIpUMEHEHHE APOoOei, MPOIEHTOB,
npsIMOM U 0OpaTHOM
MPONOPIIMOHAIIBHOCTEM, MPOMOPLIHIA
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OYHKIUH: KOOPIUHATHI U
rpaduku. OyHkun

17

Koopannara Touku Ha nNpAMOil.
YucnoBble IPOMEKYTKHU.

N300pakaTh Ha KOOPJAWHATHOM MPSIMOM
TOYKH, COOTBETCTBYIOIIUE 33 TaHHBIM
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Paccrostnue mexny nByms
TOYKaMU KOOPJAUHATHOU NPSIMOM.
IIpssmoyronbHas cucrema
KoopauHaT. AGciucca U opAuHaTa
TOYKHM Ha KOOPJAUHATHOMN
miockoctu. [IpumMeps! rpadukos,
3aaHHbIX popmynamu. UteHue
rpauKOB peallbHBIX
3aBUCHMOCTEM.

OYyHKIIMOHAJIbHBIE 3aBUCUMOCTH
Mexay BennuuHamu. [loHsiTue
byukiuu. OyHKIHS KaK
MaTeMaTU4eCcKasi MOJIeJb
peanpHOro npoiecca. O0nacTb
ompeaeaeHUs U 001acTh 3HAUYCHHI
¢byukiuu. CiocoOwl 3a1aHUs

¢byukiuu. 'paduk pyHkuun

KOOpAWHATaM, Jy4H, OTPE3KH,
WHTEpBAJIbI,  3alHMChiBaTh  HMX  Ha
anreOpandeckom s3bIKe.

OtMmeuaTh B KOOPAMHATHON MIIOCKOCTH
TOYKH IO 33IaHHBIM KOOp/IMHATAM,
CTPOUTH TpaUKU HECIOKHBIX
3aBUCHUMOCTEH, 3aJJaHHbIX (OpMYTIaMH, B
TOM YHUCJIE C MOMOIIbIO TU(PPOBHIX
naboparopuii. [IpuMeHsTh, U3y4yaThb
MPEUMYIIECTBA, UHTEPIPETUPOBATH
rpaduUecKuii Crioco0 MpeIcTaBIeHUS U
aHajau3a pazHooOpa3HOM KU3HEHHOU
uHopMaiuu.

OcBauBath noHATHE QYHKIINH, OBJIA/IEBAThH
(YHKIIMOHAILHON TEPMUHOJIOTHEH.
Haxoauth obmacts onpeaeneHus u 00JacTh
3HA4YEeHUI (YHKIUU.

Hcnonp30BaTh pa3inyHbIe CIIOCOOBI
3a/laHus PYHKIIMH.

Hcnonw3oBaTh cBOMCTBA (DYHKITUN 15T
aHanu3a rpadKoB peaabHbIX
3aBHCUMOCTeH (HYJU (QYHKITUH,
MMPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(yHKIIMU, TPOMEXKYTKH BO3PACTAHUS U
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yObIBaHUSI PYHKIIUU, HAMOOIbIIEE U
HauMCHbIIIee 3HAYCHHSI (PYHKIIUN)
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Anrebpandeckue
BBIPAXKEHUS
BBIpaXKEHUS
MepEMEHHBIMU

BripaxxeHnue ¢ nepeMeHHBIMH.
3Ha4YCHHE BBIPAXKEHUS C
nepeMeHHbIMU. [IpencraBienue
3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJI€ POPMYJIBI.
Brruucnenust mo gpopmynam

OBnanerhb anreOpanyeckoit
TEPMUHOJIOTHEH W  CHMBOJHUKOH,
NpUMEHATL €€ B IIpoLecce
OCBOEHHS y4eOHOr0 MaTepuarna.

Haxonute 3HaueHUs BBIpaXEHUN C
IIEPEMEHHBIMU TIPU 3aJaHHBIX 3HAYEHUAX
IIEPEMEHHBIX; BBIIIOJIHATH BEIYACIEHUS 10
dbopmyiiaM, 10MyCTUMbIEC 3HAUCHUS
MIEPEMEHHBIX
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YpaBHEHUS U CUCTEMBI
YpPaBHEHUI . JINHEHNHBIC
YpaBHEHUSA

10

YpaBHEHUE C OZTHOU
nepemeHHor. KopeHb ypaBHEHHUS.
CBolicTBa ypaBHEHUH C OIHOH
TIEPEMEHHOMU.

PaBHOCHIIBHOCTB YpaBHEHHUIL.
YpaBHEHHE KaK MaTeMaTHYECKAs
MOJIENb PEAIBHOW CUTYaILNH.
JInneliHOE ypaBHEHHE C OJHON
nepeMeHHou. Yuco KopHen
JIMHEMHOTO ypaBHeHus. Pelenue
TEKCTOBBIX 337a4 C IIOMOIIBIO
JIMHEWHBIX ypaBHEeHNH. JIuHelHoe
YPaBHEHHE, COEpKaLIEe 3HAK
MOZYJISA

Pemrats nmuHEHOE ypaBHEHUE C OHOU
NEPEMEHHOM, MPUMEHSIS MPaBUIIa
IIEpEX01a OT UCXOTHOI'O YPABHEHUS K
PaBHOCWJIBHOMY €My 0o0Jiee MpOCTOro
Buja. [IpoBepsats, siBAsieTCA U
KOHKPETHOE YHCIIO KOPHEM
YpaBHEHUS.

OnpenensaTs Yucao KOPHEN JTUHEUHOTO
YpaBHEHUS.

PemaTte nuHeiiHOE ypaBHEHUE,
cozeprkaiee 3Hak moayis. CocTaBisITh
Y pellaTh YPABHEHUE IO YCIOBUIO
3aJla4i, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1auu
MOJTY4YEHHBIN pe3yJIbTaT
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Ywucna v BEIYUCIICHUS
CTENEHb C HATYPaJIbHBIM
nokazaTreineM

Crenens ¢ HaTypaJlbHBIM
MOKa3aTenaeM U €€ CBOMCTBA.
3ammce 9nciaa B JeCITUIHOM
MMO3HUIIMOHHOMN CHCTEME CUHMCIICHUS

[IpuBOANTE YUCITOBBIC U OYKBCHHBIC
OPUMEPBI CTENICHH C HATYPATbHBIM
roKazaTesneM, OObACHSS 3HAUCHUS
OCHOBAHHS CTEIIEHU U IMOKa3aTells
CTEIEHN, HAaXOANTh 3HAYCHHS CTEIEHEN
BUJa an (a — ar000e panroHaIbHOES
YHCII0, N — HATypPaJIbHOE YHUCIIO).

ITorrMAaTh CMBICH 3aITMCH OOJIBIITNUX
YHCeJl ¢ OMOIIBIO IECATUYHBIX Apo0Oeit 1
creneHe yncia 10, mpuMeHsITh UX B
pEaNbHBIX CUTyalUAX
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Anrebpandeckue
BBIPAKEHUS: MHOTOUJICHBI

23

Onnaountensl. OgHOYIIEH
cTa”HgapTHOro Buaa. CTeneHb
oJJHOYJIEHAa. MHOTOYJICHBI.
MHorouJieH CTaHJapTHOTO BHU/A.
Crenrens MHOrOwiIeHa. CIlI0KEHHE,
BBIUUTAHUE, YMHOKECHUE U JICIICHUE
MHoOrouieHoB. [Ipeobpa3oBanue
11€JIOTO BBIPAKEHUS B MHOTOYJICH.

Kopnu mHorounena.

ToxnectBo. ToXIECTBEHHBIE
npeoOpa3oBaHus aaredpanyecKux
BBIp@KCHUH. [[0Ka3aTenbCTBO
TOXJIECTB

OBnanethb anreOpanyeckoi
TEPMUHOJIOTHEH W  CHMBOJHUKOH,
NpUMEHATH €€ B IIpoLecce
OCBOEHUS y4eOHOr0 MaTepuana.
[TpuBOAUTH OJHOYJICH U MHOTOWIEH K
CTaHJIapTHOMY BHU]Y.

OnpenensTs CTENEHU OTHOWICHA U
MHOTOWICHA.

BBITIONHATS YMHOKEHHE OJJHOUJICHA Ha
MHOTOYJICH.

BEITIONTHATE CI0KEHWE, BBIUMTAHUE,
YMHOKCHHE u TICIICHNE
MHOTOWICHOB. HaxomuTe  KOpHU
MHOTOWICHA.

DOopMyJIMPOBATH ONPEAECIECHUE
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TOXICCTBEHHO PAaBHBIX BBIPAKCHHUH.
Hcrmons3oBaTh paBmUiIa Jist
JI0Ka3aTeThCTBA TOXK/ISCTB.
BBIMOTHATE TOXISCTBECHHBIC
peoOpa3oBaHus IIEJTOTO BRIPAKEHUS
B MHOTOYICH IPHUBEICHUEM
MOAOOHBIX ClIaraéMbIX, PaCKpBITHEM
CKOOOK.

OcyIIecTBIATh pa3I0KEHUE
MHOTOWICHOB Ha MHOXHUTEIH ITyTEM
BBIHECEHHUS 3a CKOOKH 0OIIEero
MHOXXHTEJIST, METOJOM TPYITTHPOBKH.

[TpumensTs npeoOpazoBaHue
MHOTOYJICHOB JIJISl PEIIEHUS Pa3JIMUHbBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKHU.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
MaTeMaTUKU
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Anrebpandeckue
BBIpaXKEHUS: POPMYJIBI
COKPAILEHHOTO YMHOKECHHUS

14

DopmyIibl COKpaAILIEHHOTO
YMHOXEHHUS. KBaApaT CYMMBI U
KBaJpaT pa3HOCTU JBYX
BBIPAXEHUH, KBaIpaT CyMMBI
HECKOJIBKHUX BBIPAKEHUM, KyO
CYMMBI U Ky0 pa3HOCTH JIBYX
BBIPAKEHUH, PA3HOCTh KBaAPATOB
JBYX BBIPAKEHUH, IPOU3BEICHNE

OBnajneTs anredpandeckoi
TEPMUHOJIOTHEH ¥ CUMBOJIMKOH,
MPUMEHSITH €€ B MPOIIECCE OCBOCHUSA
y4eOHOro MaTepuaia. BbINOTHAT
TOXKJIECTBCHHBIE TTPEOOPa30BaAHUS
I1EJI0TO BBIPAKCHUSI B MHOTOUJICH
MIPUBEACHUEM TIOJIOOHBIX CJIAaraeMBbIX,
PaCKpBITHEM CKOOOK,

Pa3HOCTH U CYMMBI JIBYX
BBIPAXEHUH, CYMMa U
pPa3HOCTh KyOOB JIBYX
BbIpakeHUM. Paznoxenue
MHOT'OYJIEHa Ha MHOKHTEJIH.
BriHecenue o011ero
MHOXUTENS 32 CKOOKU. MeTon
TPYIIUPOBKU

C UCIOJIb30BaHuEM (PopMyT
COKPAILIEHHOI'O YMHOXKECHUS.

OcCyIIecTBIATh pa3I0KEHUE
MHOT'OYJIEHOB Ha MHOXKHUTEJIH IMyTEM
BBIHECEHHS 33 CKOOKHU OOIIETro
MHOXUTENS, METOJIOM TPYIIIUPOBKH,
MpUMEHEHUST (DOPMYIIbI COKPAILIEHHOTO
yMHOkeHud. [I[puMeHsaTs npeodpa3zoBanue
MHOTOYJICHOB JIJIsl PEIIEHUS Pa3IMUHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKHU.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHS
MaTeMaTHUKU
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Ywucna v BEIYUCIICHAS
JIETUMOCTD

10

JIemMMOCTh LENbIX YUCed.
CaoiictBa nenumMoct. [Ipocteie n
COCTaBHbIC yncia. YETHBIE U
Heu€THbIe uncia. [Ipu3naku
nenmuMocTty Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. Tlpu3Haku AETUMOCTH CyMMBI
Y TIPOU3BEICHUS LIETbIX YHUCEN TPHU
peteHnu 3aaad. Hanbomnpmmit
OO1IUii 1eTUTENh U HaUMEHbIIIEe
oO1iee KpaTHOE JBYX YUCEN.
B3aumno nipocTeie yucia.
Aunroput™ EBxinpa. Jlenenue

[IpumeHaT,  CBOWCTBA  JACITUMOCTH.
[IprBOAMTH MpHUMEPHI U PACTO3HABATH
MPOCThIE U COCTaBHBIC YHCIIA, YETHBIC
1 HEYETHBIC YHCJIA.

Jloka3bIBaTh M MPUMEHSTH MTPHU3HAKH
menuMoctda Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, npu3HaKM JEAUMOCTH CYMMBI U
MIPOM3BEICHUS LIEJIBIX YHCEIL.
Haxognts HanOOJIBIINN o0t
NeIUTeNIb 1 HauMeHbIIee o0I1ee KpaTHOE
JIBYX YHCEJL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE

¢ ocratkoM. CpaBHEHUS LENBIX
qucen o MOZYJIIO
HAaTypaJlbHOTO YUCIia

3a/1a4m, HCIIOJB3YS HanOOJbIINI
o0l NenuTeNnb, HauMEHblee oluiee
KpaTHOE JIBYX YHCEIL.

Pacrio3HaBaTh B3aMMHO MPOCTHIE YHCIIA.
[Tpumensarts anroput™ EBkinaa.
dopmynupoBaTh ONpeACICHUs JETUMOCTH
HAalIeJIO, YKHCEJ, CPABHUMBIX 110 JAHHOMY
MOYJIIO.

BrmmmonHaTh neigeHme ¢ 0CTaTKoOM

33



QyHKIMU: JIMHENHAS
byHKIMSA

16

JIuneitnas pyHKUMA, €€ CBOWCTBA.
['paduk nuneitHOM PyHKIUM.
I'paduk pysakouu y = | X |.
Kycouno-3agannsie GpyHKIIUU

PacnioznaBars JIMHEUHYIO
¢yakmuro Yy = kx + b, onuceiBath

e€ CBOMCTBA B 3aBUCUMOCTU OT
3HaYeHUH ko3 dunmeHToB K u b.
Crpouts rpaduku JUHEHHON DYHKIUH,
GyHKIMH Y = | X |, KyCOYHO-3aJaHHOMN
byHKIIN.

Hcnonp3oBaTh 1UGPOBBIE pECypChl IS
MOCTpoeHUs TpauKoB GyHKIMHN U
M3YYEHUS UX CBOWCTB.

[IpuBoauTe  mpUMEPHl  JUHEUHBIX
3aBUCUMOCTE B PEaJbHBIX IpoLEeccax
U SBJICHUSIX

YpaBHEHUS U CUCTEMBI
YPaBHEHUN . CUCTEMBI
JIMHEWHBIX YPaBHEHAN

14

YpaBHEHUE C ABYMs
nepeMeHHbIMU. ['paduk TuHEeHHOTO
YPaBHEHUS C ABYMs IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHON INTIOCKOCTH
rpayK JUHEHHOrO ypaBHEHUS C IBYMS
MIEPEMEHHBIMH; MOJIB3YACh FPAPUKOM,
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Cuctembl JINHEMHBIX YPaBHEHUI
C ABYMs IIEPEMEHHBIMU.
I'paduueckuit MeTo1 pelieHus
CUCTEMBI JITUHENHBIX YPABHEHUN C
IBYyMs IIEpEMEHHBIMU. Pemenne
CUCTEM JINHEWHBIX YPABHEHUU C
IBYMs IEPEMEHHBIMU METOJIOM
ITOJACTAaHOBKHU U METOJOM
cnoxenus. CucreMa IByx
JIMHEWHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMH KaK MOJEIb
peanbHOM CUTyalun

MIPUBOJIUTH NIPUMEPHI PEIICHUS YPABHEHHS.

Haxoaute pemenne cucTeMsl JByX
JIMHEWHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMU.

CocTaBisATh U pemaTh CUCTEMY JIBYX
JIMHENHBIX YPABHEHUH 10 YCIOBHIO
3aJ1a4¥, UHTEPNPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33/1a4H
MOJTYYEHHBIN pe3yJIbTaT
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[ToBTOpeHue, 0600IIICHNE,
cUCTeMaTHU3alusg 3HaAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJI0B Kypca / Kiacca,
0000111eHHEe 3HAaHUI

BriOupaTh, IpUMEHSThH OIIEHUBATH
criocoObl CPAaBHEHUS YUCEN, BEIYUCIICHUH,
TOXJIECTBEHHBIX TPeoOpa3oBaHU
anreOpanyecKuX BBIPAKECHUH, pEeIICHUS
YPaBHEHUN U CUCTEM yPaBHEHUM, 3aJaHUS
(GyHKIMHI, aHATU3a U OCTPOEHUS UX
rpa(uKoOB.

Hcnonws3oBath
dbyHKIIMOHATBHOTpadUIECKUE
MPEJICTABICHUS JJIsl PEIICHUS

3a1ad.

Ocy1iecTBasATh CaMOKOHTpPOJIb
BBITIOJIHSIEMBIX JEUCTBUM U CAMOIIPOBEPKY
pe3yapTaTa BEIYMCICHUH,

npeoOpa3oBaHu, MOCTpoeHUM. Pemath
3aJ1a9M M3 PeabHOM JKM3HU, IPUMCHSTh
MaTeMaTHYCCKHUE 3HAHUS IS PEIICHHUS
3a/1a4y U3 IPYyrux MpeaMeToB. Pemars
TEKCTOBBIC 3aJ1aul, CPAaBHUBAThH, BEIOUPATh
CIIOCOOBI PEIICHUS 3a1a9n

OBLIEE KOJIMHECTBO
YACOB IIO ITPOI'PAMME
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8 KJIACC

Haspanwme paznena
(TembI) Kypca

KomnnuecTBO
JacoB

OCHOBHOE conepKaHue

OCHOBHBIC BUJIBI JCSATEIHHOCTH
oOyyJaromuxcs
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YpaBHEHUS U HEPABEHCTBA:
HEPABEHCTBA

20

HucioBbie HEPABEHCTBA.
CBoJCTBa YUCIIOBBIX HEPABEHCTB.

Jloka3zaTenbCTBO HEPABEHCTB.
HepaseHcTBO ¢ nepeMeHHOM.
Crtporue u HeCTpOrue HEpaBEHCTBA.
Clio’)keHne 1 YMHOKEHUE YHCIIOBBIX
HepaBeHCTB. OLIEHNBAaHNUE 3HAYCHUS
BBIPAKECHUS.

[ToHsATHE O pEICHNN HEPABEHCTBA C
OJHOM MEepEeMEHHON. MHOXECTBO
pelIEeHN HEPABEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.
HepasencrBo-ciencraue.
Yucnossle MPOMEXKYTKH. JInHEHOE
HEPABEHCTBO C OJHOM MEPEMEHHOU
Y MHO>KECTBO €r0 PEUICHHI.
Pemenune nuHENHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM.

CucreMbl JIMHENHBIX HEPABEHCTB C

OIHOM MepeMeHHOM. Pemenne
TEKCTOBBIX 33J1a4 C TTOMOIIIBIO

®opMyIUPOBATH CBOMCTBA YHCIOBBIX
HEPABEHCTB, WIITIOCTPUPOBATh UX Ha
KOOPAWHATHOM MPSAMOM, JOKa3bIBaTh
anreOpanvyecKu.
OuenuBath 3HAYEHHUS BBIpaXKEHUS,
WCTIOJIb3YySl HEPABEHCTBA.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJIE
pelIeHus 3a1a4.

OnpenensaTe paBHOCUJILHBIE HEPABEHCTBA.
[IpuBOUTH IpUMEPHI PENIEHU HEPABEHCTB.
PemaTe nuHEeHbIE HEPABEHCTBA C OJTHOU
MEPEMEHHON, CUCTEMBI JINHENHBIX
HEPABEHCTB, M300paxaTh pEIICHUE Ha
YUCIIOBOM MPSIMOM, TOKa3bIBaTh
HEPABEHCTBA.

PemaTe TEKCTOBBIE 33J]a4l C HOMOIIBIO
JMHEMHBIX  HEPABEHCTB C  OJIHOU
TIEPEMEHHOMU.

UccnenoBath nTuHEWHOE HEPABEHCTBO
C OJIHOI EPEMEHHON C mapamMeTpOM.

JIMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOU

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
anreOpbl
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Ywucna v BEIYUCIICHUS
KBaJIpaTHBI KOPEHD

17

KBanparusie KOpHHU.
Apudmernyeckuil KBaJpaTHbIHA

KOpPEHb U €r0 CBOMCTRA.
[TonsiTHE MPpPALIMOHAIIBHOTO
yycia. JleucTBus ¢
MPPalHOHAIBHBIMA YHCIAMU.
CaolicTBa OEUCTBUN C
MpPalHOHAIBHBIMA YHCIAMU.
CpaBHeHME NppAHOHATBHBIX
yucen. MHOXeCTBO
JNEUCTBUTEIIbHBIX YUCET.
[IpencraBineHus 0 pacIIMpeHUsAX
YUCIIOBBIX MHOKECTB.
JlorycTtuMble 3HAaYEHUS
MIEPEMEHHBIX B BBIPAXKEHHUSIX,
cojiepKaiux apupMeTHIeCKre
KBaJIpaTHbIE KOPHHU.

ToxnecTBeHHbIE TPeOoOpa3OBaHUS
BBIPAKECHUH, COAECPKALLINX
apudMeTHIECKHEe KBaIpaTHbIE
KOpHU

DOopMyJIMPOBATH OINPEAECICHUE
KBaJPAaTHOrO KOPHS U3 YUCIIA,
apupMETHUECKOTO KBaJIPATHOT'O KOPHS.
[IpumenATs onepanuio U3BJICYEHUS
KBAJIPAaTHOI'O KOPHS U3 YUCIA, UCIIOIb3YS
MpU HEOOXOUMOCTH KaIbKYISATOP.
OueHuBaTh KBaJIpaTHbIE KOPHU LETBIMU
YUCJIaMU U JECITUYHBIMU IPOOSIMHU.
CpaBHUBATH U YNIOPSIAOUYNBATH
palMOHAJIBHBIE U UPPALIMOHAIIBHBIE YHCIIA,
3allMCaHHBIE C MOMOLIBIO KBAIPAaTHBIX
KOpHEM.
BrImosHATh

HppanrOHAJIbHBIMHA YK CJIaMMU.

HccnenoBath ypaBHEeHHE X2 = @, HAXOJIUTH
TOYHBIE W TPUOMIKEHHBIE 3HAYCHUS
KopHei mpu a > 0.

HccnenoBath CBOMCTBA KBAaIPaTHBIX
KOpPHEH, IPOBOJS YUCIIOBBIE
AKCIIEPUMEHTHI C HCTIOIh30BaHUEM
KaJIbKyJIATOpa (KOMITBIOTEPA).

Jloka3piBaTh CBOMCTBA apU(METHUECKUX
KBaJIPATHBIX KOPHEH; MPUMEHSTH UX

oreparuu C
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JUTsl TpeoOpa3oBaHus BBIPAKEHUI.

BrinonusaTs npeoOpa3oBaHus BhIPAXKEHU,

coAep KaluX KBaJIpaTHbIE KOPHHU.
Bripaxats nepemMeHHbIe U3 GOpMYI.
BpruncnsaTe 3Ha4€HUS BBIPAKEHUMH,
coAep KaluX KBaJIpaTHbIE KOPHHU,
UCIIOb3YS MPU HEOOXOITUMOCTH
KaJIbKYJIATOP.

Hcnonb30BaTh B X0/I€ pelIeHU 3aa4
3JIEMEHTAPHBIE MTPEICTABIEHHUS,
CBSI3aHHBIE C MPUOTNKEHHBIMU
3HAYEHUSIMU BEJTUYMH.

3HAKOMUTHCS C UCTOPUEN PA3BUTUS
MAaTEMATHKH
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YpaBHEHUS U HEPABEHCTBA:
KBaJIpaTHbIC YPABHEHUS

17

KBangpaTtHoe ypaBHEHHE.
dopmyna KOpPHEW KBAaJAPATHOTO
YpPaBHEHUS. KommuecTBo
NEWCTBUTEIIbHBIX KOpHEN

KBaJIPaTHOTO YPABHEHUSI.

Teopema Buera. YpaBHeHus,
CBOJIUMBIC K JINHEUHBIM
YPaBHEHUSAM WU K
KBaJIPaTHBIM YPABHECHUSIM.
KBanparnoe ypaBHeHue ¢
napameTpom. Pemenue
KBaJIPATHBIX YPABHEHUM

PacniozHaBats ypaBHEHUs C OJHOU
MEPEMEHHOM, KBAIPATHBIE YPABHEHUS.
OnpenensaTs paBHOCUIbHBIE YPABHEHUS.
[IprMeHATH CBOMCTBA YpaBHEHUH C OJHOM
TIEPEMEHHOMU.

3anuceiBaTh GopMyTy KOpHEH
KBaJIpaTHOTO YPABHEHUS; pEIIATh
KBaJIpaTHbIC YPABHECHUS — MTOJHBIE U
HETIOJIHBIE.

Onpenenars KOJIMYECTBO JICUCTBUTEIIBHBIX
KOPHEHN KBaJpPaTHOTO YPABHECHMUSI.

¢ mapamerpamu. Pemenue
KBaJIpaTHBIX YPAaBHEHUI,
coAep Kalux 3HaK MOJYJISI.
YpaBHEHUE Kak
MaTeMaTHU4eCKask MOJIEIIb
peanbHOU cuTyaunu. Pemenue
TEKCTOBBIX 337]a4 C IMOMOILBIO
KBaJIPATHBIX YPAaBHEHUM

HaOnronats u aHanM3UupOBaTh CBA3b
MEXy KOpHSMH U K03 DUIimeHTaMu
KBaJpaTHOTO ypaBHEHHUS.

dopmyspoBarth Teopemy Buera, a Takxke
o0paTHyI0 TeOpeEMY, TPUMEHSTH 3TH
TEOPEMBI JIJIs pEIlIeHHs 3a]1ay.

[IpoBoauTh mpoOCTEHIlINE HCCIIECIOBAHUS
KBaJpaTHBIX YPaBHEHUI.

Pemath TeKCTOBBIE 3a/1a4l. 3HAKOMUTHCS
C UCTOPHUEH pa3BUTHUS MATEMAaTUKHU
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Anrebpandeckue
BBIPAKCHUS .
TpoOHOpAITMOHATILHBIC
BBIpaKCHUS

17

PanronanbHbie BRIpaKEHUSI.
ToxnecTBeHHbIE TPeOoOpa3OBaHUS
pallMOHATBHBIX BBIPAKEHUH.
Anre6pandeckas ApoOb.
JlormycTtuMble 3HaYEHUSA
MEPEMEHHBIX B
TpoOHOpAITMOHATBLHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO
anreOpanyeckou Ipoou.
CnoxxeHue, BEIYUTAHUE,
YMHOXEHUE U JIeJICHHUE
anreOpanyeckux aApooei.
Bo3sBenenune anredpanyeckoit
IpoOu B CTEIICHb

3anuckIBaTh ANreOpandecKkue BhIPAKCHUS.

Haxonuthb JIOMTYCTUMBIE 3HAYCHUS
MEPEMEHHBIX B  JIPOOHO-pAITMOHATHHBIX
BBIPKCHUSX.

BBITIONTHATH YMCIOBBIC TTOACTAHOBKU U
BBIYHCIISATH 3HAYCHHUE IPOOH, B TOM YHCIIE
C TIOMOIIBIO KATBKYJIATOPA.
DopMyIUPOBATH OCHOBHOE CBOMCTBO
anreOpanyeckou 1poOu U MPUMEHATH €ro
U1 ipeoOpazoBanus Apobdeid. BRIMOTHITS
TOXJIECTBEHHbIE MPEOOPa30BaAHUS
PaITMOHAIILHBIX BBIPAKCHUH.

BeimonHATh 1eMcTBHS ¢ anredpandyecKuMu

npoOsmu. [Ipumensars npeodpazoBaHus
BBIPAXEHUU JIJIs1 pElIeHU 3a/1ay.

Bripaxats nepeMeHHblie U3 Gopmy

(busmuecknux,  IreOMETPUYCCKHX,
OIMCBIBAIOIINX OBITOBBIC
CUTYaIUH)
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YpaBHEHUS U HEPABEHCTBA:

TpoOHO-pallMOHATBLHBIC
ypaBHEHUS

19

JpoOHO-parmoHaIbHbIC
ypaBHeHus. Pelienue
IpOOHOPAIMOHATBHBIX YPAaBHEHUH,
CBOJISIIIIUXCS K JIMHEHHBIM WIIH K
KBa/IPATHBIM YPaBHCHHSIM.
Pemiennie 1poOGHO-paliiOHANBHBIX
ypaBHEHHUI METOJOM 3aMEHBI
nepeMeHHou. PernieHue TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO
IpOOHOPAIMOHATBHBIX YPAaBHEHUH.
I'paduyeckas unrepnperarus
YpaBHEHUH C IBYMSI TIEPEMECHHBIMU

Pacno3naBath 1poOHO-paliiOHANIbHBIE
ypaBHEHHUS.

Pematp IpOOHO-paIIMOHATBHBIC
YpaBHEHHUS, CBOJSIIIMECA K JIMHEWHBIM
WIM K  KBaJpaTHBIM  ypaBHEHUSM,
UCTIOTIH30BaTh METO]T 3aMEHBI
nepeMeHHoil. Pemars TekcToBble 3amaun
anredpanyeckuM CrocoOoOM: MepexoauTh
OT CJIOBECHOW (HOPMYIHPOBKU YyCIOBUS
3a/layd K aNreOpanyeckod MoJAenu MyTEM

COCTaBJICHUS ypaBHEHUS, pemiath
COCTaBJIEHHOE ypaBHEHUE,
WHTEPIPETUPOBATH pe3yJbTar.
Hcnons3oBaTh rpaduyecKyo

MHTEPOPETALNI0 YPABHEHUHM C JABYMS
MIEPEMEHHBIMU

OyHKIUU

15

OO6nacTh onpeneneHus U
MHO>XECTBO 3HAUCHUH (PYHKITUH.
CrnocoObl 3a1aHus PyHKIUH.
I'paduk pynkuun. YreHue cBOMCTB

Hcnions3oBaTh GyHKIIMOHATBHYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY .
Haxoauts o0nacTh onpeaeneHus u
MHOECTBO 3HAUEHUN (DYHKIUU.
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bynkuu o e€  rpaduky.
[Ipumepsr  TpadukoB  PyHKUHIA,
OTPaXKAIOIIUX PEATIbHBIE MPOIECCHI.
OYHKINUH, OMKUCHIBAIOIIUE MPSAMYIO
1 00paTHYIO NPOMOPIMOHATBHBIC
3aBUCUMOCTH, UX TPAPUKH.
®yukiuu y = X2,y = X5, yOx, A

k

yO _ ¥ uUX CBOMCTBA X

Boruucnsate 3HaueHus QyHKIUM, 3aJaHHBIX
dopmynamu (pu HEOOXOAUMOCTH
UCIIOJIb30BaTh KaJIbKYJISATOP); COCTABIIATh
TaOIUIbI 3HAYCHUN PYHKIINHU.

OnuceiBaTh CBOMCTBA (PYHKIIMM HA OCHOBE
e€ rpaduuecKoro npeIcTaBICHUS.
Haxoauts ¢ momoinbto rpaduka GyHKIIMN
3HAY€HHUE OJTHOW U3 PacCMaTPUBAEMBIX
BEJIMYUH T10 3HAYCHUIO JPYTOM.
UccnenoBath npumMepsl rpauKoB,
OTPaXKAIOIINX pealibHbIE MPOIIECCHI U
aBieHus. [I[puBoUTH MpUMeEpHI TPOIIECCOB
U SIBJICHUH C 33JITaHHBIMU CBONCTBAMH.
Bripaxats popMynoit 3aBUCUMOCTD MEXTY
BEJIMYMHAMH.

OnuceIBaTh XapakTep U3MEHEHHS OTHOMN
BEJINYMHBI B 3aBUCUMOCTHU OT U3MEHEHUS
IPYToM.

PacniozHaBaTh BUABI U3y4aeMbIX (DYHKIHUIL.
Crpourts rpaduxu GyHKIuii y = X%,y = X3,
k

yEIx,yEI_.
X

Uctnons30BaTth
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dbyHKIIMOHATBHOTpadUIECKUE
MPEACTABICHUS NIJIs PELICHUs U
UCCIIEIOBAHUSI YPABHEHUN U CUCTEM
YPaBHEHUH.

46



[TpumensTh UdpPOBBIE pECYPCh IS
MOCTPOCHUS TPaPUKOB U
UCCIIEIOBAHUSI CBOMCTB (PYyHKIIMIA
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Anrebpandeckue
BBIPAKEHUS: CTETICHU

14

CreneHp C MEJIBIM IMOKA3aTEIEM U
€€ CBOICTBA.

CrangapTHbBIF BUJ YUCTIA.
Pa3mepsl 00BEKTOB OKpYKaOUIETO
MHPA, JJIUTETBHOCTh MPOLIECCOB B
OKPY’KAIOIIEM MHpPE

@opMynUpOBaTh OMpEACICHUE CTEIICHH
C IICJIBIM ITOKAa3aTeIIeM.
dopMynUpOBaTh, 3aIIUCHIBATh B
CUMBOJIMYECKOU popme U
WJTIOCTPUPOBATh IPUMEpPAMHU CBOMCTBA
CTEIICHH C IIeJIBIM ITOKa3aTesIeM.
[IprMeHSTh CBOMCTBA CTEIICHU IS
npeoOpa3oBaHusl BEIpAKCHUH,
coAepKaIuX CTETICHU C IEIBIM
TTOKa3aTeIIeM.

BEITONTHATE NEHCTBUS C YHCIIAMH,
3alMCaHHBIMU B CTAHJIAPTHOM BH/JIC
(yMHOXEHHE, JeIICHUE, BO3BEACHHE B
CTCIICHBD).

[lonyuaTh npencTaBiaeHUuEe 0 3HAYUMOCTH
JNEUCTBUTEIBHBIX YHCEN B MPAKTUYECKOMN
JEeSITETLHOCTH YE€JI0BEKA.
AHanu3upoBaTh U ACIaTh BBIBOABI O
TOYHOCTH MPUOIMKEHUS
HPPaIMOHATBLHOTO YHUCJIA TIPU PEIICHUH
3ajad.

OKpyrisaTh UppalOHAIBHBIE YUCIIA,
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BBIIIOJIHATH IPUKUIKY PE3yIbTaTa
BBIYMCIICHUH, OLICHKY 3HAYEHU I YUCIOBBIX
BBIPAKECHUU

Yucna v BEIYUCIICHAS
JIETUMOCTD

Henenne ¢ octatkoM. CpaBHEHUA
LIETIBIX YUCET IO MOIYJIIO
HaTypaJbHOro yncna. Cponcrsa
CcpaBHEHHMI o Moyro. OcTaTkn
CYMMBI ¥ TPOU3BEICHUS 110
JAHHOMY MOZYJIIO

DopMyIUPOBATH ONPEAEIEHUS TETUMOCTH
HAIIEJIO, YHCEN, CPABHUMBIX IO JTAHHOMY
MOJYJIIO.

BpINONHATE J€N€HHE C OCTATKOM.
Jloka3bIBaTh U MPUMEHATH CBOMCTBA
cpaBHeHUW 1o Moaynto. Haxomuts
OCTaTKH CYMMBbI U MPOU3BEICHUS 11O
JTAHHOMY MOZYJIIO
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[ToBTOpeHuUe, 0600IICHNE,
cCUCTeMaTHU3alusg 3HaAaHUI

10

[ToBTOpEHHE OCHOBHBIX MOHITHHA U
METOJIOB KYpCOB 7 1 8 KJIacCoB,
0000111eHNEe 3HAaHUI

BriObupath, IpUMEHSATH OIICHUBATH
CIIOCOOBI CPAaBHEHUS YHCEN, BHIYHCIICHHH,
TOXJIECTBEHHBIX MpeoOpa3oBaHui
BBIPQKCHUH, PELICHUS] YPABHEHUU U
CHUCTEM ypPaBHEHUI, HEPABEHCTB,
noctpoeHus rpagukoB. OCyecTBIATh
CaMOKOHTPOJIb BBIIIOJTHAEMBIX I€HCTBUM U
CaMOIIPOBEPKY PE3YJIbTaTa BIUUCICHUH,
npeoOpa3oBaHui, MOCTpoeHUM. Pemath
3a7la4y U3 PEaJTbHOM KU3HH, TPUMEHSTh
MaTEeMaTUYE€CKUE 3HAHUS ISl PEIICHUS
3a7a4 U3 APYyrux npeaMeToB. Pemare
TEKCTOBBIC 33/1a4l, CPAaBHUBATH,

BBIOMpATh CIIOCOOBI pEIICHUS 3a]]a4u.
Hcnonws3oBaTh
(dbyHKIIMOHAIBHOTpadUIECKUE
MpEeACTABICHUS JIsl pEelIeHus 3a71a4

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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9 KJIACC

Haspanwme paznena
(TembI) Kypca

KomnnuecTBO
JacoB

OCHOBHOE conepKaHue

OCHOBHBIC BUJIBI JCSATEITHHOCTH
oOyyJaromuxcs
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OyHKIUU

25

Oynknus. CBoicTBa QYHKITUHI:
HYJIH QYHKIUH, TPOMEKYTKHU
3HAKOMOCTOSIHCTBA (DYHKIIHH,
MMPOMEKYTKH BO3pPACTaHUSA U
yObIBaHUSI PYHKIIUU, YETHBIE U
He4YE€THbIE (DYHKLIMH, HAUOOJIbILIEE U
HavMEHbIIIee 3HaUeHUs! (DYHKIUU.
[TocTpoenue rpagukoB GyHKIMI C
MOMOIIBIO MPeoOpa3oOBaHUM.
KBanpartssiii Tpéxwien. Kopuu
KBAJIPaTHOI'O TPEXUJICHA.
Pa3znoxenue kBagpaTtHoro
TpEXUWICHA HA JIMHEUHBIE
MHOXHUTEIH.

KBagpatuunas GyHkuus u eé
cBoictBa. [lapabona, koopaAMHATHI
BEPIUIMHBI TapadoJIbl, OCh
cuMmMeTpun napadosnsl. [loctpoenue
rpadguka KBaApaTuuHON (DYHKIIUU.
[Tonoxenue rpadurika KBapaTUIHON

byHKIIN

OnuchIBaTh NOHATHE «(DYHKIUS.
[IprMeHsATh CBOMCTBA (PYHKIMIL: HYJIN
(YHKIIMH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA
(yHKIIMU, TPOMEXKYTKH BO3PACTAHUS U
yObIBaHUSI PYHKIIUU, YETHBIE U HEUETHBIE
(GbyHKIIMU, HauOoJIbIlIee U HAUMEHbIIIEE
3Ha4YCeHUS (DYHKIUU.

PacriosHaBate KBaJgpaTHBIM TPEXUJIIEH,

yCTaHaBJIMBATh BO3MOKHOCTh ero
Pa3IoXKEeHUS Ha MHOYKHTEIIH,
pacKiIaabIBaTh Ha JIMHEHHBIC MHOXUTEIIH
KBaJIpaTHBIN TPEXWIEH c
HEOTpHUIIATEILHBIM TUCKPUMHHAHTOM.
Pacno3naBath KBaJpaTUYHYIO (GYHKIIUIO
o ¢popmyie.

[IprBOANTH MpUMEPHI KBAAPATUUHBIX
3aBUCUMOCTEH U3 peaIbHOM KU3HU, (PHU3UKH,
T€OMETPHUH.

BrIgBiIaTE 1 0000111aTH 0COOCHHOCTH
rpaduka

KBaJpaTU4HOM  (PyHKUIUH

y=ax?+bx +c.
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B 3aBUCUMOCTH OT €€

KO3 (P PpUIIMEHTOB.

Hcnonp3oBaHue CBOMCTB
KBaJPATUYHOU PYHKIIUU J1JIs
peuienus 3ana4d. CTeneHHbIe
(YHKIIMU C HATYpaJbHBIMU
MOKa3aTeasIMU, UX IpaduKu U
CBOICTBA.

I'padukn pynxuuii: yO Xf, yd 3 )(7,
y =|x|

OnpenensaTs KOOPAUHATHI BEPIITHHBI
napaboJIbl, 0Ch CAMMETPHH TTapadoJThI.
Ctpoutb rpadKku KBaJpaTHUIHbIX
dbyHKIMi, 3a1aHHBIX (hOpMYyIaMu BUJa
y = ax?,

y=axt+q,y=(x+b)+c,

y =ax?+ bx + c.

BeimonmHATh  TIOCTpOCHUE  TpaduKoB
(GyHKIUI ¢ TOMOIIIBIO MPEeoOpa30BaAHUI
uma: f(x) D f(x) + a; f()2f(x + a); f(X)
0 kf(x), f(x) Of(| x [), f(x) O |f(x)]|.
PacrioznaBath cTeneHHble QYHKINH C
HATypaJbHBIMH TIOKA3aTEISIMHA, CTPOUTH
rpauKu CTENEHHbIX QYHKIUN C
nmokasaressmMu 2 u 3.

Hcnonb30BaTh CBOWCTBA TpauKOB
CTETICHHBIX (YHKIIMIA ¢ HATYPATbHBIMU
MOKAa3aTeISIMH MPU PEIICHUH 3a/1a4.
Crpouts rpaduku GyHKIUH yO x ,\/37EI X
Cy =vxI.

AHanu3upoBaTh U MPUMEHATH CBOKMCTBA
W3YYCHHBIX (YHKIMHA JJIS UX TIOCTPOCHUS,
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B TOM YHCJIE C TOMOIIbIO TU(PPOBBIX
pecypcoB
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YpaBHEHUSIT W HEPABEHCTBA:
KBaJIpaTHbIC HEPABEHCTBA

15

[lonsiTue 0 pernieHuu HepaBeHCTBA
C OJTHOM TIepeMeHHON. MHOXeCTBO
pelIEeHN HEPABEHCTBA.

KBanparasie HEpaBeHCTBA C OAHOM
NEpEMEHHOU. Pelenre HepaBeHCTB
rpauyecKuM METOJ0M U METOJ0M
MHTEpBaANIOB. HepaBeHCTBa,
coZeprKaIre 3HaK MOJYJIS.
Cucrembl HEPaBEHCTB C OJTHOM
MepEMEHHON. Pemenne TeKCTOBBIX
3a/1a4 € MOMOIIBIO HEPABEHCTB,
CHUCTEM HepaBeHCTB. HepaBeHCTBO
C IBYMs IIEpEMEHHBIMU. Penienue
HEPABEHCTBA C IByMS
nepeMeHHbIMU. ['paduueckuii
METOJI PEUICHUSI CUCTEM
HEPABEHCTB C IBYMS
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C IBYMS
MIEPEMEHHBIMU

YwnraTh, 3alIMCHIBATH, IOHUMATh,
WHTEPIPETUPOBATHh HEPABEHCTBA,

HCII0JIb30BaTb CUMBOJIUKY U

TEPMUHOJIOTHIO.
BpinonHATh npeoOpa3oBaHus
HEPaBEHCTB, WCITIOJIB30BaTh TSI
nmpeoOpa3oBaHUsl CBOWMCTBA  YHCIIOBBIX

HEpaBEHCTB. Pacrno3HaBaTh KBaJpaTHbIC
HEPABEHCTBA C OJHOM IEPEMEHHOM.
Pemarts kBagpaTHOE HEPABEHCTBO
rpauyecKuM METOJ0M U METOJ0M
MHTEPBAJIOB.

PemaTe kBanpaTHbie HEPABEHCTBA,
UCIIONb3YA rpadMuecKre MpeCcTaBICHUSI.
PemaTe HepaBeHCTBA, CoepIKaIINE 3HAK
MO/TYJISL.

N300paxaTh perieHne HepaBeHCTBA ¢
OJTHOU TIEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPJANHATHOU MPSIMOH,
3alMChIBATh PELICHUE C MOMOILBIO
CHUMBOJIOB.

OcBaunBaTh U IPUMEHSITH HEPABEHCTBA IPH

PCUHICHNH PAa3JIMYHBIX 3a4a4, B TOM YHCJIC
IMPAKTUKO-OPUCHTHUPOBAHHEBIX.
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PacniozHaBaTh HEpAaBEHCTBO C ABYMs
IIEPEMEHHBIMU.
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[TpumensTh rpaduyeckuii METOJ pelieHus
CUCTEM HEPABEHCTB c IBYMS
MIEPEMEHHBIMU
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YpaBHEHUA U
HEpPABEHCTBA. YPABHEHHS,
HEPaBEHCTBA U UX
CHUCTEMBI

25

bukBagpaTHble ypaBHEHUS.
[Iprmepsl TPUMEHEHUI METOJIOB
PaBHOCWIBHBIX Pe0Opa3oBaHuM,
3aMEHBI IIEPEMEHHOM,
rpadUueCcKOro MeTo/ia Mpu
pelieHun ypaBHeHuH 3-1 u 4-i
CTEICHEN.

Pemienrie 1poOGHO-paliMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.
Pemenue cucreMm ypaBHeHUN C
IBYMs IepeMeHHbIMU. Pelienue
MPOCTEUIINX CUCTEM HEJTMHEHHBIX
YPaBHEHHM C IBYMS
nepeMeHHbIMU. ['paduueckuii
METO/1 pELIEHUS] CUCTEMBI
HEJIMHENHBIX YPABHEHU C TByMs
nepeMeHHbIMH. Cuctema AByX
HEJIMHEWHBIX YPAaBHEHUN C IBYMS
NEPEMEHHBIMH KaK MOJEIIb
peaIbHOM CUTYyaLUN.

Cucrema HEIMHEWHBIX YpaBHEHUU

C IapaMeTpPOM.

Pemiats OUKBasipaTHBIE YpaBHEHHUS.
[TpuMeHsTH METObI PABHOCHIIBHBIX
npeoOpa3oBaHUM, 3aMEHBI TIEPEMEHHOM,
rpauyecKoro METoAa Npu peleHuu
ypaBHeHUH 3-1 U 4-1i cTeneHei. Pemats
IPOOHO-pAIIMOHAIBHBIE YPABHEHUS U
HEpPaBEHCTBA.

PacniozHaBaTh TUHENHBIC yPaBHEHUS C
JIBYMS MIEPEMEHHBIMU.

Crtpouts rpaduku ypaBHEHUM, B TOM
YuCJIe UCTOJIB3YS U(PPOBBIE PECYPCHI.
Pemiats npocreifiiire CUCTEMBI ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMS
MePEMEHHBIMH.

[IpuBoauThH rpaduuecKyro
MHTEPIIPETALMIO PEIICHUS] YPABHEHUSI C
JBYMS IEPEMEHHBIMU U CUCTEM
YpaBHEHH C IBYMS IEPEMEHHBIMMU.
Pemars TekcTOBBIE 31U
anredpanvecKuM crocoooM.

HccnenoBaTh cUCTEMEBI HETMHEMHBIX
YPaBHEHU C TAPAMETPOM.
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[Ipocreiiimme HEpaBEHCTBA C IBYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pemats npocrenne HepaBeHCTBa €
JIBYMsI IEPEMEHHBIMUA U UX CUCTEMBI
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Yucnosbie
OCJIEI0OBATEIILHOCTH
1 IPOrpeCCUm

25

[TonaTHE ynCIOBOM
Mocae0BaTenbHOCTH. KOHEeuHbIe
1 OECKOHEYHbIE
MOCTIEIOBATEBHOCTH.
OrpaHnuyeHHas
MOCJIEA0BATENBHOCTh. MOHOTOHHO
Bo3pacraromas (yObIBaroIas)
MociaeA0BaTeNbHOCTh. CTIOCOObI
3aJlaHus TOCIEN0BATEIbHOCTH:
OIMMCAaTEILHBIN, TAOIUYHBIN, C
MOMOIIIBIO POPMYIIBI N-TO YJIEHA,
pEKyppeHTHBIN. ApudmeTndeckas
Y TE€OMETPHUYECKAS TPOTPECCUM.
CBoliCTBa YIEHOB
apupMeTHIECKON 1
F€OMETPUYECKOU MPOTrPECCHIA.
®opmyiisl N-To 4iieHa
apupMeTHIECKON 1
F€OMETPUUECKON MPOTrPECCHIA.
DopMyJbl CYMMBI EPBBIX N
YJICHOB apu(PMETUUECKON U
F€OMETPUUECKOU MPOTrPECCHIA.

OcBauBaTh U MPUMEHSITH HHJICKCHBIC
0003Ha4YeHUs, CTPOUTH PEUEBBIC
BBICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C MOHATHEM
ITOCJICI0BATEILHOCTH.

Onpenenars BUIBI TOCIEA0BATEIbHOCTEH:
OorpaHHYeHHasl TIOCIIeIOBATCIIBHOCTD,
MOHOTOHHO Bo3pacratomas (yObIBaroIas)
MTOCJICI0BATEILHOCTD.

AHnanu3upoBaTh GopMyTy N-TO WieHa
MOCJICTIOBATEIFHOCTH WU PEKYPPEHTHYIO
(bOopMyITy U BEIYUCIIATH YJICHBI
ITOCJICI0BATEILHOCTEH, 3aTaHHBIX dTUMU
dbopmynamu.

VYcraHaBIMBaTh 3aKOHOMEPHOCTh B
ITOCTPOCHHH TI0CJICIOBATEIIBHOCTH,

CCJIN BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YICHOB.
Pacno3naBath apu(pMETUIECKYIO u
F€OMETPUUECKYIO porpeccuu npu

pPa3HBIX crloco0ax 3aJaHusl.

Pemiatb 3aaum  C  UCIHOJB30BaHUEM
dhopmyl N-To uieHa apupMeTHIECKON
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3aaun Ha POIIEHTHI, 0AHKOBCKHUE
BKJIQ/Ibl U KPEJIUTHI.
IIpencraBnenue o

CXOJIUMOCTH
MOCJIeI0BaTENILHOCTH, O
CYMMHPOBaHUU OECKOHEYHO
yOBIBaIOIIEel T€OMETPUUECKOM
MIPOTPECCHUHU.

Meton MmaTeMaTHYECKON
nHAyKIuu. [Ipocreiimme npumMepsl

U TEOMETPUUYECKON Mporpeccuil, CyMMBbI
MEPBBHIX N YJICHOB.

N300paxath 4ieHbl MOCIEI0BATEIBHOCTH
TOYKaMH Ha KOOPJIUHATHON TMIJIOCKOCTH.
PaccmatpuBars nmpumepsl IpoOLECCOB

U SIBJICHUW U3 pEeabHOM KU3HH,
WUTIOCTPUPYIOIIUE U3MEHEHUE B
apuMeTHIECKON TPOTPECCUH, B
r€OMETPUYECKON TPOTPECCHUU;
M300pakaTh COOTBETCTBYIOIINE
3aBUCHUMOCTHU rpaUUECKHU.

Pemiats 3aaun Ha MPOIIEHTHI, 0AHKOBCKUE
BKJIa/Ibl U KpenutoBaHue. [IpeacTaBiarsb
OeCKOHEUYHbIE IEPUOANYECKUEe TpoOH B
BHJI€ OOBIKHOBEHHBIX.

3HAKOMHUTHCS C IOHATHEM CXOJIUMOCTH
MOCJIE0BATENLHOCTH, HAXOIUTh CYMMY
O0EeCKOHEUHO yObIBarOIIEH TeOMETPUIECKON
MIPOTPECCHUHU.

[IpuMeHsaTH METOJ MaTEMaTUYECKOU
WHIYKITAH.

3HAKOMUTHCS C UCTOPUEN PA3BUTHS
MAaTEMATHKH
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Anrebpandeckue
BBIPAXKEHUS
CTEIEHb
paloHaIbHBIM
MoKasareyeM

12

Kopenb n-it crenenu.
CaolicTBa KOpHS N-i CTEIICHMU.
CreneHb C pauOHAIBHBIM
II0KAa3aTeJIeM U €€ CBOKCTBA.

ToxnecTBeHHbIE TPeoOpa3OBaHUS
BBIPAKECHUH, COAECPKALINX
KOpPEHBb N-U CTENEHH.
ToxnecTBeHHbIE TPeoOpa3OBaHUS
BBIPAKEHUH, COAECPKALLINX
CTENEHb C PALlMOHAIBHBIM
[oKa3aresieM

DopMyNIUPOBATh ONPEACICHHS KOPHS N-

W CTEIEHU U CTCIICHU C pannOHaJIbHBIM

ITOKA3aTEIIEM.

[IpuMeHATH Onepaunio U3BJICUCHUS
KOpHSI N-i CTENEHH, UCTIONb3YS
MpU HEOOXOIUMOCTH KaIbKYISATOP.
BpruncnsaTe 3HaUCHUE CTENIEHU C

paduOHAJIBbHBIM IIOKAa3aTCJICM.

OneHuBaTh 3HaYCHUE KOPHA N-Ml CTENEHH,

3HAYCHUC CTCIICHUM C pPallOHAJIbHBIM

MOKa3aTrejeM  LEIbIMH  YUCIaMHu
NECATUYHBIMU JIpo0simu. CpaBHUBATh

YHopsaa04nuBaThb

HPppadruOHAJIBHBIC 4YHCJIA, 3allMCAHHBIC

panroHaIbHbIE

n
n
n
C

IIOMOIIIBIO KOPHA n-u CTCIICHH, CTCIICHU C

paduOHAJIBbHBIM IIOKAa3aTCJICM.

BBIOTHATE TOXISCTBECHHBIC
MpeoOpa3oBaHUs BEIPAKECHUS,
COJIEpKAIEro KOPEeHb N-U CTEIICHHU,

CTCIICHL C pallMOHAJIbHBIM ITOKAa3aTCIICM.

3HAKOMUTHCS C UCTOPUEN PA3BUTHS
MAaTEMATHKH
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[ToBTOpeHuUe, 0600IICHNE,
cCUCTeMaTHU3alus 3HAHUI

34

Yucna 1 BEIYKMCIICHUS (3aIKCh,
CpaBHEHUE, ICUCTBUS

OnepupoBaTh MOHATUEM YUCIOBOIO
MHOKECTBA.
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C ICHCTBUTEIIBHBIMU YHCIIAMH,
YHCIIOBas MPsAMast; MPOICHTHI,
OTHOIIIEHHMSI, TIPOIOPLINH;
OKpYTJICHHE, TPUOIKECHNE,
OILICHKA)

AKTyanu3upoBaTh TEPMHUHOJIOTUIO U
OCHOBHBIC JICUCTBUS, CBA3aHHLIC C
YUCIIaMU: HAaTYypallbHOE YHUCIIO0, IPOCTOE
U COCTaBHOE YHCIIO, JICIUMOCTh
HaTypaJIbHbIX YHCEII, NPU3HAKH
JOETUMOCTH, LEJ0E YUCIIO, MOAYJIb
ypcia, OOBIKHOBEHHAS U JIECITUUHAS
IpoOb, CTAHIAPTHBIN BU YKCIA,
apuMeTHUYECKUN KBaJIpaTHBIN KOPEHb.
BrInoNHATE NEWCTBUSA, CPABHUBATH U
YIOPS0YMBATH YUCIIA, IPEICTABIISATh
YUCIia HA KOOPAUHATHOW NPSIMOH,
OKPYTJISITh YMCIIA; BBITOJHATh TPUKUIKY
Y OLICHKY PE3YJIbTaTa BHIYMCIIECHU.
Pemrate npaktuueckue 3anauu,
CoZEepIKaIue IPOIEHTHI, JOJIHU, YACTH,
BBIPAKAKOIINAE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PaCCTOSTHHUE, II€HA —
KOJIMYECTBO — CTOUMOCTD, O0BEM
paboThI — BpeMsI — IPOU3BOAUTEILHOCTD
Tpyaa. Pa3Oupath peanbHble dKU3HEHHBIE
cuTyanuu, (GopMyJIHpoBaTh UX Ha SI3BIKE
MaTE€MaTUKH, HAXOJUTh PEIICHUE,
MIPUMEHSIS MAaTEMATUYECKHUH anmnapar,
MHTEPHPETUPOBATH PE3YIbTAT
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TekcToBbIe 3a1aun (pernieHue
TEKCTOBBIX 33724 apU(PMETHICCKIM
U aJIreOpanveckuM Crocodamm)

Pemrate TekcToBBIE 3a/1aUN
apu(MeTUIECKUM CII0COO0M; M3BJIEKATh

HEOOXOqUMBbIC TaHHBIE, MTPE/ICTaBICHHBIC
B BepOaibHOM, rpapudeckomM 1 TaOJIUIHOM
BHJIC.

PemaTte TekCTOBBIE 3a/1a4X C TOMOUIBIO
BBEJICHHS IIEPEMEHHBIX, COCTABIISATh
YpaBHEHUS, HEPABEHCTBA, CUCTEMBI
YPaBHEHUI U HEPABEHCTB IO YCIOBUIO
3a1a4u
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AnrebpanuecKue BHIPAKCHHS
(mpeobpa3oBanue aareOpandecKux
BBIPa)KEHUH, TOMyCTUMBIE
3HAYCHWMSI)

OnepupoBaTh MOHATUSIMHA. CTEIICHb C
IIEJTBIM TTOKa3aTeleM,
apu(PpMETUICCKUN KBaIPATHBIN
KOpEHb, MHOTOWIEH, alire0pandeckast
Tpo0Ob, TOXAECTBO.

BEITIOTHATH OCHOBHEBIE ICHCTBUS:
BEITIOJTHATH PacUeThI TTO GOopMYyIIaMm,
peoOpa3oBbIBATH IIEIIbIE,
TpOOHOPAITMOHATBHBIC BRIPAKCHUS H
BBIPKCHUS C KOPHSMHU, PEATN30BHIBATH
pa3IoKeHHe MHOTOWICHA Ha
MHOXXHTEIH, B TOM YHUCJE C
MCIOJIB30BaHUEM (HOPMYJIT Pa3HOCTH
KBa/IPAaTOB, CYMMBI U Pa3HOCTH KyOOB,
KBaJIpaTa CyMMBI U Pa3HOCTH,

Ky0a CyMMBI U Pa3HOCTH; HAXOIUTh
JIOTYCTUMBIC 3HAYCHUS TIEPEMEHHBIX IS
JTpOOHO-pAIIMOHATBHBIX BBIPAKECHUH,
KOpHEM.

MonenupoBath ¢ TOMOIIBIO (OPMYT
peaybHBIC TTPOIIECCHI U SIBJICHUS
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®dynknun  (ocTpoeHUE, CBOWMCTBA
U3YYCHHBIX ()YHKIUH;
rpauyeckoe penieHue ypaBHEHUMN
U UX CHCTEM)

OmnepupoBaTh MOHATUIMU: PYHKIIUS,
rpaguk GyHKIMH, HYJTU QYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEKYTKH BO3PACTAHUS, IPOMEKYTKH
yObIBaHUs, HAMOOJbIIIEEe U HAUMEHBIIIEE
3Ha4YCeHUS (DYHKIUU.

AHanmu3npoBath, CPaBHUBATH,
o0cyxaTh cBOMCTBA (DYHKIUN, CTPOUTH
uX rpaduku.

OnepupoBaTh MOHATUSIMU: MpAMast
MPONOPIUOHATILHOCTD, OOpaTHas
MPONOPIUOHATLHOCTD, JINHEWHAS
byHKIMS, KBagpaTUIHas QyHKIHA,
napabouia, runepoona.

Wcnonw3oBaTh rpaduku AJist OnpeieIeHus
CBOMCTB, MIPOLIECCOB M 3aBUCUMOCTEH, JJId
pelieHus 3a71a4 u3 Ipyrux y4eOHbIx
MPEAMETOB U peajibHON KU3HU,
MOJIETUPOBATh C TOMOIIBLIO IPadUKOB

peajbHble TPOLIECChl U SBJICHUS.
Bripaxats bopmynamu
3aBUCUMOCTH MEXK]y BEIUYHMHAMH,
MOJIETUPOBATh PeaibHbIE MPOLIECCHI
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OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136

69



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUSI» B 7-9
KJIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust Kak OJJMH U3 OCHOBHBIX Pa3f€IOB IIKOJIBHON MaTeMaTUKH, UMEIOIIHNI CBOEH
LETbI0 00ECNEYUTh N3YUEHHUE CBOICTB U pa3MepoB (hUTyp, UX OTHOIICHUN U B3aHUMHOE
pPaCIlONIOKEHHE, OMUPAeTCAd Ha JIOTMYECKYI0, JOKa3aTelbHyI0 JHHUI0. [leHHOCTH
M3YUYCHUsS] TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs 3aKIIOYAETCS B TOM,
91O OOYy4YalolUiics Y4YUTCA TPOBOJAUTH JOKa3aTeIbHbIE PACCYX ACHUS, CTPOUTH
JOTUYECKUE YMO3AaKIIOUEHUS, [JI0KA3bIBaTb WCTUHHBIE YTBEPXKIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIECHUS «OT MPOTHUBHOIO», OTJIUYATh
CBOMCTBa OT MPU3HAKOB, (popMynupoBaTh oOpaTHbIe yTBepxkKaeHus. Ocoboe 3HaueHue
J0Ka3aTeabHas TUHUS UMEET JUIsl yTIyOJIEHHOTO N3YUYEHUS MAaTEMATUKHU.

[lenbto M3yyeHUsS TEOMETPUM SBISETCS HCIOIb30BaHUE €€ KaK HHCTPYMEHTa IMpHU
pelIeHNd KakK MaTeMaTHYeCKUX, TaK M MPaKTHUYECKUX 3a/ad, BCTPEUAIOUIUXCS B
peanpHOM xKu3HU. OOydaronuics MOHKEH HAyYUThCS OMPEACNSITh T€OMETPUYECKYIO
¢burypy, ONUCHIBaTH CIOBaMHM YEpPTEX WIM PHUCYHOK, HAWTH IUIOLIAJb 3€MEIbHOTO
y4acTKa, pacCUUTHIBATH HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOens WiIH
TpeOyemble pa3Mephl rapaxa s aBTOMOOWIS. OJTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTENbHAS JIMHUS B M3yUYeHUH reoMeTpud. [Ipu pemeHun 3amay mpakTHUYECKOTO
XxapakTtepa OOydYarolMiicsi YUYUTCS CTPOMTh MAaTeMaTUYECKHE MOJENIU peaabHbIX
KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYMCIEHUS U OIEHUBATh aJIEKBATHOCTD
MOJIy4YE€HHOT'O pe3yJibTara.

Oco6eHHOCTh Y4eOHOT0 Kypca yrIyOJaEHHOTO U3yYEHUs T€OMETPUU COCTOUT B TOM, YTO
oOyyaromuecsi He MPOCTO 3HAKOMATCS C OMNPENEIEHHBIMU TOHSATUSIMH, a YBEPEHHO
oBiazeBal0T uUMHU. CyllIecTBYIOIUME TEMbl MPOrpaMMbl 0a30BOr0 Kypca TeoOMETpUu
M3yyalTcss Ha Oosiee TIyOOKOM YpOBHE, a oOydaroniuecs HpUOOpEeTaroT yMeEHHs,
MIOMOTAIOIIME UM YBEPEHHO MPUMEHSITh CBOM 3HAHUS HE TOJIbKO B MaT€MAaTHKe, HO U B
CMEXHBIX TMpeAMeTax, Mpexae Bcero Gu3uke U UHPOpPMATHKE, a TAKKE MOJIb30BATHCS
MOJTYYE€HHBIMU 3HAHUSIMU TIPU PEIICHUU MPAKTUYECKUX 3a/1au.

CornacHo yueOHOMY IuTaHy B /-9 Kilaccax HW3ydyaeTcsl YrIyONEHHBIA y4eOHBIN Kypc
«"'eoMeTpus», KOTOPBIM BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3lieNibl COJACpPKaHUS:
«Havana reomerpum», «TpeyronbHukn», «OKpYyXKHOCTBH», «YUeTBIPEXYTOJIbHUKIY,
«ITomobOue», «DmemeHThl TpuUroHOMeTpHuu», «llmomamu», a Takke «Merton
koopauHat», «Bektopsr», «[IpeobpazoBaHust MIIOCKOCTH.
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OO0r11iee YMCIIO YaCcOB, PEKOMEHIOBAHHBIX IS U3YUEHHUs yueOHOTo Kypca «I'eomMeTpusi»,
— 306 ygacos: B 7 ki1acce — 68 yacos (2 yaca B Henen0), B 8 kiacce — 68 vacoB (2 yaca B
Heaeno), B 9 kimacce — 68 vacoB (2 yaca B HEZCIIO).

COIEPKXAHUE OBYYEHUA

7 KJNIACC HauaJa
reoMeTpuu

HcTopuss BO3HUKHOBEHHUS M Pa3BUTUs IeOMETpUU. HadalbHble NOHATHUA T'€OMETPUM.
Touka, mnpsimas, oTpe3ok, ayd. [lonstue o0 akcuome, TeopeMme, IOKa3aTEIbCTBE,
OIIPEIEIICHUN.

B3aumHoe pacrionoxeHue Touek Ha npsAMou. M3Mepenue JiuHbI OTPE3KA, PACCTOSHUE
MEXIY TOYKAMU.

[TomymnockocTes U yroi. Bunasl yrinos. M3mepenue BennuuH yrioB. BeprukanbHble U
CMEXHbIE YIIIbl. [lapannenbHble U NEpIEHAUKYIPHBIE NIPsIMbIE. PacCTOAHME OT TOYKU
10 IIpsAAMOM. buccekrtpuca yria.

Jlomanas. Buasl nomaneix. Jlnuaa gomanou. MHuoroyronsHuku. Ilepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
[lepBuuHbIle TpeNCTAaBICHUSI O PaBEHCTBE (UTYp, UX PACIOJIOKEHUH, CUMMETPHUH.
[Ipocreitmme nocrpoenust. UHCTpyMEHTHI 1711 U3MEPEHUN U TIOCTPOCHUM.

TpeyrojbHuKH

Bungsl  TpeyroiabHUKOB: OCTPOYTOJIbHBIE, NPSIMOYTOJIbHBIE,  TYNOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOPOHHKE. Meanana, OucceKkTprca U BHICOTa TPEYTOJIbHUKA.
PaBeHcTBO TpeyronbHUKOB. lIepBblii M1 BTOpOW NMPU3HAKK PABEHCTBA TPEYTOJILHUKOB.
PaBHOOenpeHHbIE TpPEYroJbHUKM W WX cBoiWcTBa. [Ipu3Hak paBHOOEIPEHHOTO
TpEYrojibHUKa. TpeTuii Npu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUsT MEXAYy CTOPOHAMM W YrjJaMH TpeyrojbHuka. HepaBeHCTBO
TpeyrojbHuKa. HepaBeHCTBO O [UIMHE JTOMAHOM.

Cummerpuunbsie ¢urypsl. OCHOBHBIE CBOWCTBAa oceBoM cummeTrpuu. I[Ipumepst
CHUMMETPHUHU B OKPYKAIOLIEM MUPE.

Mapasieabnbie npsimpie. CyMMa yIriioB MHOTOYT0JIbHUKA

[TapannenbHOCTh MPAMBIX, UCTOPUUYECKHUE CBEAECHHUS O MOcCTynare EBKinaa U o ponu
JloObaueBCKOro B OTKPBITUM HEEBKIUIO0BON reoMerpuu. CBONCTBA W NPHU3HAKU
napajieabHbIX OpsMbIX. CyMMa yIrJI0B TPEYyroJibHMKA. BHEIIHUE YTrilbl TPEyroJibHUKA.
CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEIIHHUX YIJIOB BBITYKIIOTO
MHOTOYTOJIbHUKA.
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[IpsaMoyroabHbIe TPEYroJabHUKHU

[Tpu3HaKu paBeHCTBA MPSIMOYTOJIBHBIX TPEYTONbHUKOB. [leprneHauKynap u HaKIOHHAS.
CBOHCTBO MeauaHbl MPSIMOYTOJBHOTO TPEYTrOJbHHUKA, MPOBEAEHHON K THIIOTEHY3E.
[TpsmoyronbHbI TpeyroabHuK ¢ yriaoM B 30°.

OKpyXHOCTH

IloHATHST OKPYKHOCTM M Kpyra. OJIEMEHThl OKPYKHOCTHM M Kpyra. LEHTp, Paauyc,
IAAMETP, XOp/1a, UX CBOMCTBA. B3auMHOE pacIionokKeHne OKPYKHOCTU U IPSAMOM.
KacarenpHas n cexymas kK OKpykHOCTH. OKpy>KHOCTb, BIHMCaHHas B yroil. [Ipocreimue
ITIOCTPOEHHUSI C TOMOIIBIO IUPKYJIS U JINHEVKH.

I'eomeTpuyeckue MecTa TO4EK

[ToHdaTHE O reOMETPUUYECKOM MeCTe TOUeK. [IprumMepbl reoMeTpUYeCKUX MECT TOYEK Ha
IJIOCKOCTU. buccekTpuca yrina HW CEpPEeOUHHBIM NEPHEHAUKYIAP K OTPE3Ky Kak
reoMeTpUYeCKre MecTa To4deK. OnucaHHas OKPYXKHOCTb TPEYTrOJIbHUKA, €€ LEHT.
MeTto reOMETpUYECKUX MECT TOUEK MPU PEIICHUHA T€OMETPUUECKUX 3a]1a4.

IHocTpoeHus ¢ MOMOUIbIO HUPKYJIS U JUHEHKHU
Ucropuueckue cBenenus. OOOCHOBaHUSI MPOCTEHIINX MOCTPOEHUM, ATAlbl 3aJladyd Ha
MIOCTPOEHHUS, PEIIEHHE 3a/1a4 Ha TOCTPOEHUE [IUPKYJIEM U JIMHEUKOM.

8 KJIACC
YeThIpEéXyroibHUKH

[lapannenorpamM, ero mpu3Haku U cBoicTBa. [lpsmoyronbHUK, poMO, KBajpaT, UX
NMpuU3HaKu | cBoiicTBa. Tpameuusi. PaBHoOenpeHHas Tpamenus, €€ CBOWCTBA H
npusHaku. [IpsamoyronbnHas Tpanenusa. CpeaHsas TUHHS TPAIlCUU.

Cpenssiga IMHUA TPEyrosbHUKa. MeTo y/IBOEHUs MEIWaHbl TPEYrojdbHHUKA. Teopema o
MEPECEUCHNN MEUAH TPEYTOJIbHUKA.

Teopema daneca, TeopemMa 0 MPONOPIUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa mis
MPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[leHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooOue

[logoOue  TpeyronbHUKOB,  Kod3(pduuuent  mnomodus.  IlpuzHaku  momoOus
TpeyroiapbHukoB. [IpuMeHeHue moAOOMSI TPU  PEHICHUUM TEOMETPUUYECKHX U
MPAKTUYECKUX 3a/1au.

ILomans

[Tonsitue o mnomaau. CBolicTBa Tuioaae reomerpuueckux guryp. [Ipocreiiue
dbopmyIibl IS TUIOMIAIN TPEYTOJIbHUKA, TapajuieorpaMma, poM0Oa U Tpaneiuu.
[Tnomanu nogo6HIX Guryp. OTHOIIEHUE TIIOIAAEH TPEYTrOJIbHUKOB.
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Teopema Iugaropa
Teopema Iludaropa. [Ipumenenue teopemsl Iludaropa mpu pemieHUU MPaAKTUYECKUX

3ajJad. JIeMeHThI TPUTOHOMETPHUHA

CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC OCTPOTO yIJIa MPSMOYTOJIBHOTO TPEYTOJIbHHUKA.

Tpuronomerpudeckne GyHKIHHA  yTIIOB B 30° 45° wm 60°.
[TpornopiimoHaabHBIC OTPE3KHU B MPSIMOYTOJIBHOM TPEYTOJbHUKE. Y TJIbI U
YeTBHIPEXYTOJbHUKH, CBSI3AHHBIE ¢ OKPYKHOCTHIO

BrnincanHble U LIEHTpaIbHBIE YIJIbI, YTOJ MEXAY KAacaTE€IbHOW U XOPJIOW. YTIbI MEXIY
XOpJaMU U CEKYyIIUMHU. BrnucaHHble M ONMCAaHHBIE OKPY>XKHOCTHM TPEYroJIbHUKA U
YeThIPEXYTOJabHUKHA. CBOMCTBA U MPU3HAKU BIMCAHHOTO YETHIPEXYTOJIbHUKA. B3anmHoe
pacronoxenue NByX okpyxkHocteil. Kacanue okpyxnocTed. OOmme KacatelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC Peuienue TpeyroJibHUKOB

Cunyc, kocunyc, TanreHc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
To)kaecTBO. Dopmynbl npuBeneHus. Pemenue tpeyroibHUKOB. TeopeMa KOCUHYCOB U
TEOpEMa CHHYCOB. PemieHue mpakTUYECKHX 3aAad C MCIHOJIB30BAHHEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB. Pelienue 3a1adq reoMmeTpu4ecKoi ONTUKH.

Tpuronomerpuyeckue (GopMynbl A IUIOMIAAU TPEYTOJIbHUKA, Mapajulesiorpamma,
pombOa, Tpameuun. @Dopmyna [epona. @Dopmyna  MmIOHAAUM  BBITYKIIOTO
yeTbIpéxyroiapHuka. Ilogo0ue TpeyroJibHUKOB

Xopasl 1 TOJA00HBIE TPEYTOJIBHUKHN B OKPYKHOCTH. Teopema 0 MpOoU3BEICHUN OTPE3KOB
XOPH, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMa O KBaJApaTe KaCaTEIbHOM.
[Ipumenenne npu pelieHur TreoMEeTpUYecKux 3anad. Teopembl UeBsl u MeHenas.
[TonsTHE O TOMOTETHUH.

MeTtoa KoopaAMHAT

VYpaBHeHHE NpsAMONW Ha TUIOCKOCTH. YTJIOBOM KOA(DPUIMEHT U CBOOOJHBIA UJIEH, UX
TCOMETPUUYCCKUN CMBICH. [lapayieIbHOCTh M TEPIECHANKYIIPHOCTh MPSAMBIX (4Uepe3
YTJI0BOH KO3 PHUITUCHT).

VYpaBHeHHe OKpY:KHOCTH. HaxokJeHue mnepecedeHud OKpPYKHOCTEH U MpsSMBIX B
KoopauHarax. PopMyJia pacCTOSTHUA OT TOYKHU 10 npsaMoi. [limomans nmapamuienorpamMmma
B KOOpAWHATAX, MOHATHE 00 OPUEHTUPOBAHHOM IUIOIA/IH.

[Ipumenenne MeToa KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX
3amadax. Bekropsl

BekTopsl Ha mockocTu. CloKeHUE U BBIYMUTAHUE BEKTOPOB — IIPaBUIIa TPEYTOJbHUKA U
napajjiesorpaMmma. Y MHOKEHUE BeKTopa Ha uncio. Koopaunatsl BekTopa. ClioKeHue u
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BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YMCIO B KoopauHaTax. [IpumeHeHue
BEKTOPOB B (M3HKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha TuTOCKOCTH). PaznokeHuss BekTopoB mo 0Oasucy. CkamsipHOe
MPOU3BEICHUE BEKTOPOB, T'€OMETPUUECKUM CMBICT M BBIPAKEHHE B JIEKAPTOBBIX
KoopauHatax.  JlucTpuOyTHMBHOCTH  CKaliipHOro  mpowus3BeaeHus.  CkajsipHOe
Mpou3BeIcHUE U TpoenrpoBaHue. [[puMeHeHne CKaJSIpHOTO MPOU3BEICHUSI BEKTOPOB
JUISL HAXOXJIEHWsI JUIMH U yIJoB. PemieHue reoMeTpuuecKux 3ajad ¢ MOMOIIbIO
CKAJIIPHOTO MPOU3BEICHHUS.

JIINHA OKPYKHOCTH ¥ IIOIIAAb KPYyra

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlmuHa okpyxkHocTH. ['pagycHas u paauaHHas mepa
yIjia, BBIUMCICHHE MJIMH NOyr OKpyxkHOocTeil. Ilmomans kpyra, cekTopa, CErMeHTa.
Hcropuueckue cBeeHrs 00 U3MEPEHUHU JITTUHBI OKPY>KHOCTHU U IJIOIIAAN KPyTa.

I[Bl/l)l(eHI/IH IIJIOCKOCTH

lentpanbnas cummertpus. lLlenTpanbHo-cummeTpuuHbie ¢urypsl. [loBopor. OceBas
cummetrpus. OUrypel, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpOoU ocu. [lapamiensHbiin
IIEPEHOC.

[lonsiTue nBuxeHus U ero cBoiMcrBa. PaBeHcTBO (uryp. IlposBieHuss cuMMeTpuu B
MPHUPO/IE, )KUBOIUCH, CKYJIBITYpE, apxutekrype. KoMrosuiuu nmwkeHuit (mpoctenime
npuMepsl). [[puMeHeHre B reOMETPUIECKHX 3a1adax.

NPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 kJjacce oOy4arolIMiCs TMOMYUYUT CIEAYIOIIUME MPEIMETHBIC
pEe3yIbTaTHI:

Pacno3naBaTh U3y4YeHHbIE T'E€OMETPUYECKHE (PUTYpBI, OMNPEAENATh HX B3aUMHOE
paCIONOKEeHHE, H300pakaTh TeoMeTpuueckue (UTyphl, BBINOIHATH YEPTEKU IO
YCIOBHIO 3afaud. M3MepsTh NUHEWHBIE W YTJIOBbIE BEIWYMHBL Pemare 3agaum  Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTh MPUKUJIKY U OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYWH MPEIMETOB B PEATBHOU
KU3HHU, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. PaznmyaTh pasmepbl 3TUX OOBEKTOB IO
MOPSAJKY BEJIUYUHBL.

CTpouTh 4EPTEKN K TEOMETPUUECKHUM 3a1a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh NPHU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IIPU PEILICHUH 3a]1a4.

[TpoBOIUTE TOTHUUECKUE PACCYHKIACHHUS C UCHOJIB30BAHUEM I'€OMETPUUYECKUX TEOPEM.
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[Tonp30BaThCsd NMpPU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEIUaHbl, NMPOBEAEHHON K T'MIIOTEHY3€ NPAMOYIOJBHOIO TPEYIOJbHUKA, B PELICHUU
FeOMETPUUYECKUX 3a/ay.

OrnpenensaTe NapauieNbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C HUMU
cekymas. OnpenensaTh NapayieIbHOCTh IPSIMBIX C HOMOIIBIO PABEHCTBA PACCTOSHUMN OT
TOYEK OJTHOW MPSIMOM JI0 TOYEK APYrOil MPSMOM.

Pemiats 3aauun Ha KileTyaToN Oymare.

[IpoBOAUTH BBIYMCICHUS W HAXOAUTH YUCIOBbIE W OYKBEHHBIE 3HAYEHUS! YIJIOB B
FEOMETPUUYECKUX 3aJa4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPU TEPECCUCHUU IBYX
MapajyIeIbHBIX MOPSMBIX CEKylleW. Pemate npakThudeckwe 3aJadyd Ha HAXO0XKICHUE
YIJIO0B.

Bnagers moHsATHEM «reoMerpuyeckoe Mecto Touek» (mamee - I'MT). Onpenenstsh
OMCCEKTpUCY yTila U CEPeAUHHBIN nepneHAuKyIsp Kk orpe3ky kak ' MT. [lonbs3zoBarbes
nonstueM I'MT 1ipu noka3aTenbCTBE N€OMETPUYECKUX YTBEPKIACHUM U NPHU PEIICHUU
3a7a4.

DopMyJIMPOBATH ONPEACICHUS OKPYKHOCTU U KPYTra, XOPAbl U AUAMETPA OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. ¥ METh JOKA3bIBATh U MPUMEHSTH 3TH CBOMCTBA MPH
peLIEHNUH 3a7a4.

Brnaaete noHATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAXOAUThH €€
neHtp. Jloka3piBaTh M UCIHONB30BaTh (PAaKThl O TOM, UYTO OHCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA TIEPECEKATCS B OOHOM TOYKE, M O TOM, UYTO CEPEAUHHBIC
MEPHEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OTHOM TOYKE.

Brnagers moHATHEM KacaTelbHOM K OKPYKHOCTH, TIOJB30BATHCS TEOPEMOU O
MEPIEHANKYJIIPHOCTH KacaTeJIbHOM W paauyca, NPOBEAEHHOTO K TOYKE KAaCaHMSI.
JIoka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOMN
TOYKH, U IPUMEHSTH 3TO B PELICHUU T€OMETPUUECKHUX 3a1ay.

JIoka3pIBaTh U MPUMEHATH MPOCTEUIINE TEOMETPUUECKNE HEPABEHCTBA, MOHUMATh KX
MPAKTUYECKUA CMBICII.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUICCKHUC ITOCTPOCHUA C IIOMOIIBIO TUPKYJIA U JIMHEWIKH.

K xonmy oOyueHuss B 8 kjacce 0OOy4arOUmUiCs MONYYUT CICTYIONINE TPEIMETHBIC
pe3yJIbTaThI:

Pacno3HaBath OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, MOJb30BATHCSA HUX
CBOWMCTBAMU IIPU PEUICHHM T'€OMETPUUYECKUX 3aAad. Pa3nuyaTe NMpU3HAKU U CBOMCTBA
napasuiesiorpamma, pom0a U npsSIMOYTOJbHUKA, JOKA3bIBaTh UX U YBEPEHHO MPUMEHSTH
MPY PELICHUU T€OMETPUUECKUX 3a]1a4.
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Hcnonp30BaTh CBOWCTBA TOYKH IMEPECCUCHUs MEIHMAaH TpeyroyibHuKa (IIeHTpa Macc) B
pelieHnuy 3aaay.

Brnanerr mnoHsiTUeM cpeqHEN JHMHUU TPEYrojdbHUKA U Tpamnelud, NPUMEHSATh HX
CBOMCTBa MpH pEIICHUM reoMeTpuyeckux 3anad. lcmonb3oBath Teopemy dDajeca u
TEOpPEMY O MPOMOPIIMOHANIBHBIX OTpE3KaX, MPUMEHSITh UX JJIS PEIICHUS] MPAKTUYECKUX
3a/1ady.

Pacno3naBath 1eHTpaIbHO-CUMMETPUYHBIE (DUTYPBI U HCIOJIB30BATh UX CBOICTBA MpHU
pelieHnuy 3aaay.

Brnanerp  moHsTHSIMH = 1OA00MST  TPEYrOJIbHUKOB,  Ko3(duimeHta  mnomoodus,
COOTBETCTBEHHBIX AJIEMEHTOB IMOJOOHBIX TPEYrOJbHUKOB. VMeTh mpencraBieHHE O
npeoOpa3oBaHUKd TOA00MA W O NON0OHBIX (urypax. [lonmb3oBaThcsi NpU3HAKAMHU
noAoOusi TPEYroJIbHUKOB TMpU PEIICHUH TeOMETpUYECKuX 3aaad. Jloka3piBaTh
MPUMEHSITH OTHOILICHHS TPOMOPIUOHATLHOCTH B IPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumensaTh M0A00KE B MPAKTUYECKUX 3a]ja4aXx.

BriBomuTh U UCHONB30BaTh MOpocTeliive (GopMysbl Ui IUIOHAAU TPEYroJIbHHKA,
napajuiesiorpaMma, pomOa ¥ Tpamnenuu. BeIYHCIATL (pa3jIMYHBIMH  CITIOCOOAMMU)
IUTOIIAIb TPEYTOJIbHAKAa ¥ IUIOMAANM MHOTOYrOJbHBIX (uryp (Moyib3ysch, TJe
HEOOXOMMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHWE IUIONIAJeH MOMOOHBIX (uryp u
MPUMEHSITh MPU peleHuM 3aaad. [[puMeHSTh MONyYyeHHbIE YMEHUS B MPAKTUUYECKUX
3a/ayax.

[Tonb3oBaTthess TeopeMoit Iludaropa nns peiieHHs TEOMETPUUYECKUX U MPAKTUUYECKUX
3amad. CTpoUTh MaTEMAaTUYECKYIO0 MOJIETb B MPAKTUYECKUX 3aJladyax, CaMOCTOSTEIbHO
JienaTh YepTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Bnaners moHsITHEM BIHCAaHHOTO W LEHTPAIBHOIO Yria, yIrjia MEXIy KacaTelbHOU U
XOpJI0#, OMHCAaHHON M BIHUCAHHOW OKPY>KHOCTHU TPEYTOJbHUKA U YETHIPEXYTOJbHUKA,
MIPUMEHSITh UX CBOMCTBA MPU PEUICHUHU 3aja4.

[IpuMeHsTh MOTyUYEeHHBIE 3HAHUSI HA TTPAKTHKE — CTPOUTh MAaTEMAaTUUECKUE MOJIEIU JIs
3a/1ad peaybHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHHUS C NPUMEHEHUEM
10TI00WST ¥ TPUTOHOMETPHH (ITONTB3YSICh, I/Ie HEOOXO0IUMO, KAIbKYJISITOPOM).

K xonmy oOyuenuss B 9 kjacce 0Oy4aromuiics MONYYUT CICTYIONINE TPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMHM OCTPHIX YTJIOB, YMETh HAXOAUThH C UX MOMOIIBIO
pa3IMYHBIC 3JIEMEHTHI TPSIMOYTOJBHOTO TPEYrojbHUKA («pelIeHue MPsSMOYTOIbHBIX
TPEyroJbHUKOB»). HaxomuTh (C TOMOINBIO KaJIBKYJIATOpPA) JJIMHBI W YTJBI IS
HETa0JIMYHBIX 3HAYCHUH.
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[lons3oBaThcst  (opMynamMu TPUBENECHHUS] U OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXIECTBOM JUISI HAXOXKJCHUS COOTHOLICHUM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.
JIoka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHUHYCOB, IIPUMEHSATh UX IS HAXOXKIACHUS
pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEIICHHE TPEYTrOJbHUKOB»), MPH PEIICHUN
reoMeTpuueckux 3anad. [[pyuMeHsaTs noaydeHHbIE 3HAHNUS NIPU PELICHUN NPAKTUYECKUX
3a7ay.
[IprMeHATh TPUTOHOMETPHUIO B 33Ja4aX HA HAXO0XKIACHUE IUIOLIAAU, BBIBOJUTD U BIIAJIETh
TPUTOHOMETPUUECKUMH (PopMyTaMu JUIsl TUIOMIAU TPEYTOJIbHUKA, HapajuieorpaMma,
pombOa, Tpamneuuu, BEIBOAUTH U MIPUMEHSTH popmyny ['epona u Gpopmyny juist miomaam
BBIIYKJIOTO YETBHIPEXYTOJIbHUKA.

HNmets nipecTaBieHre 0 TOMOTETHH, IPUMEHATDH B IPAKTUYECKUX CUTYaALIUSX.
Hcnonws3oBath TeopeMsl UeBbl 1 MeHenas npu peleHny 3aaay.
Hcnonp30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXIY XopaaMu (CEKyIIUMH) W
yIJI€ MEXY KacaTeJIbHOM U XOPJIOU IIPU PEIIEHUU T'€OMETPUUECKUX 3a7ay. /JJoKa3pIBaTh
U IPUMEHATHh TEOPEMBI O IPOU3BEACHUU OTPE3KOB XOpJI, O NMPOU3BEIECHUU OTPE3KOB
CEKYIIMUX, O KBaApaTe KacaTeIbHOM.
Brnaners moHsiTHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHUEM MpPsIMON Ha
IJIOCKOCTU. BrnajgeTs NOHATUSIMHU YIJIOBOTO Ko3(duimenta U CBOOOJHOTO UJICHA,
MOHUMATh MX TE€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOrO Kod(dduiueHra c
BO3pAaCTaHUEM M YOBIBAHUEM JUHEUHOW (PYHKIMU. YMETh pelliaTh METOJOM KOOPUHAT
3aJ]a4i, CBSA3AaHHBICE C TAPAUICIBHOCTBIO U  MNEPHEHAUKYISAPHOCTBIO  IPAMBIX,
IIEPECEUECHUEM TIPSMBIX, HAX0KIEHUEM TOUEK NIEPECECUCHUS.
BpiBouTh 1 BiIaieTh YpaBHEHUEM OKPYKHOCTHU. Mcnonp30BaTh METOX KOOPAUHAT IS
HaXO0XXJICHUS TIEpeceueHU OKpYKHOCTe! U npsaMbIX. Bianets popmynamu pacctostHus
OT TOYKHM JI0 MIPSIMOM, IUIOIIAIM MapajijiesiorpaMMa B KOOpJIMHATAX, UMETh MOHSITHE 00
OpUEHTHPOBAaHHOM TuIomaau. [lonb30BaThCd METONOM KOOpPAMHAT HAa IUIOCKOCTH,
IIPUMEHSATH €r0 IPU PEIIEHUU TEOMETPUUECKUX U MMPAKTUYECKUX 3a1a4.
[IpumensaTr MeETOA KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TI€OMETPUUYECKUX
3aJa4dax.
Bnangers monATHeM BeKTOpa. YMETh CKJIAJbIBaTh U BBIUUTATH BEKTOPBI, YMHOXATh Ha
YUCJIO, BJIAAETh [paBWIaMM TPEYrOJbHUKA W  Hapauiesorpamma. Bianets
MPAKTUYECKUMU UHTEPIIPETALUSIMU BEKTOPOB. Y BEPEHHO MOJIb30BATHCS KOOPAUHATAMU
BEKTOpa. Braxerp CIOKEHHEM M BBIYMTAHUEM BEKTOPOB, YMHOXXEHHUEM BEKTOpa Ha
YHUCJIO B KOOPAUHATAX.
WmeTh mpencraBiienne o 0asuce (Ha IIOCKOCTH). PackimanpiBaTh BEKTOPBI 10 Oa3mCy.
PacknanpiBaTh BEKTOpPBI CHJI C MOMOILIBIO NPOCUUPOBAHUS U TPUTOHOMETPUUECKUX
cooTHolIEeHU!. [IprUMeHsATh MOTy4YeHHbIE 3HAHUS B MPOCTEHIITUX (PU3MYECKUX 3a/1auax.
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Brnagetp moHATHEM  CKaJspHOTO  TPOU3BEICHHUS  BEKTOPOB, IIOHUMaTh  €To
F€OMETPUYECKUM CMBICT U YBEPEHHO MOJIb30BATHCS €r0 BBIPAXKEHUEM B JIEKAPTOBBIX
KOOpAWHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUSI U €r0 CBSI3b C
npoenupoBanreM. [IpuMeHITh CKASIPHOE MPOU3BEACHHE BEKTOPOB ISl HAXOXKJICHUS
JUIMH ¥ yrioB. Pemare reoMerpuueckue 3ajJadyd € TOMOIIBIO  CKaJIPHOIO
MIPOU3BEICHUS.

Hcnonb3oBaTh CKaasipHOE MPOU3BEICHHE BEKTOPOB B alreOpanvyecKux M (PU3MUECKUX
3aJ1a4ax.

Branetrs noHATUAME MPABUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JJIUHBI TyTH
OKPY>KHOCTH M PaJUaHHOM MEpbl YIJia, BBIYUCIATH IUIONIA[b Kpyra M €ro 4acTew.
[lonumatrs cMmbicn uucna 7w [IpUMeHSTH MOJTyYEHHBbIE YMEHHUS TPU PEUICHUH
MPaKTUYECKUX 3a7ad. 3HAaTh HCTOPUYECKHE CBEACHUS 00 W3MEpPEeHHH JJIUHBI
OKPY>KHOCTH U TIONIAJU KpyTa.

NmeTs mipencTaBiaeHre o MpeoOpa3oBaHUM IJIOCKOCTH, O JABMKEHUsIX. HaxomuTs ocw,
LEHTPbl CUMMETPUHU (PUTYp, LIEHTPHI MOBOPOTA, HAXOAUTH KOMIO3UIIUHU MPOCTEUIINX
npeoOpazoBanuil. [I[puMeHATHh IBMKEHUS TUIOCKOCTH TMPU PEHICHHH TE€OMETPHUYECKHX
3aJ1a4.

[IpuMeHsTh MOTyUYEeHHBIE 3HAHUSI HA TTPAKTHKE — CTPOUTHh MAaTEMAaTUUECKUE MOJIEIU JJIs
3a/1ad peaybHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BHIUUCICHHUS C MPUMEHEHUEM
nomoOuss ¥  TPUTOHOMETpUYECKMX  (yHKmmi  (MOJB3ysACh, THE HEOOXOIHUMO,
KaJIbKYJISTOPOM).

Temarnueckoe MIaHUPOBAHUE COCTABJIICHO C YYETOM paboUei porpaMMbl BOCITUTAHHS
KOTI'ObY CII ¢ YUOII r. Kupc.
Peamm3anus BOCIIUTATEJHLHOI0 MOTEHIMAJIA YPOKa MpearnoJiaraer

cieaymwiee:

¢ 100y X ICHUE IIIKOJLHUKOB COOJIOATh Ha YPOKE OOIICTIPUHATHIC HOPMBI TIOBEICHUS, TT
paBWIIa OOIIEHUS CO CTAPIIMMHU (YUUTEISIMHU) U CBEPCTHUKAMH (IIIKOJLHUKAMU), TTPHUHIIHIT
bl YICOHOW TUCIMILTAHBI 1 CAMOOPTaHU3aIlUN

® TPUBJICYCHUC BHUMAHMSI IIKOJHLHUKOB K IIEHHOCTHOMY acCIeKTy HW3y4aeMbIX Ha YPOK
ax sIBJICHUH, OpraHu3aIys uX padoThI C TIOJyYaeMOi  Ha YPOKE COIMMAILHO — 3HAYU-MOM
uHpOpMaIUeii — MHUITMUPOBAHUE €€ 0O0CYKICHHUS, BRICKA3bIBAHUS YUIAIIUMUCS CBOCTO MHE
HUS TI0 €€ TIOBOY, BEIPAOOTKH CBOETO K HEH OTHOIICHHUS,

® IICITOJIb30BAHNE BOCITUTATEIIBHBIX BO3MOXKHOCTEH COJEpyKaHUS YIeOHOro TpeaMeTa e
pe3 IEMOHCTPAIIMIO JCTSIM MPUMEPOB OTBETCTBEHHOT'O, TPaXTaHCKOTO ITOBEACHHS, TIPOSIBII
€HUS YeJIOBEKOJII0OOMS U 100pPOCEepI€UHOCTH, YEPE3 MO00p COOTBETCTBYIOIIUX TEKCTOB JJI
s YTCHHUS, 33144 JIJIS PEIICHUsI, TPOOJIEMHBIX CUTYAIUi IS OOCYKIACHHS B KJTacce
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC

Ha3ssanwme paznena
(TembI) Kypca

KomnnuecTBO
JacoB

OCHOBHOE conepKaHue

OCHOBHBIC BUJIBI JCSATEITHHOCTH
oOyyJaromuxcs

79



Hayvana T€OMETPHUH.
[Ipocrenmme
reoMeTpudeckue  QuUrypsl

1 ux cBouctBa. 3mepenne
F€OMETPUUYECKUX BEIIMYNH

11

Hctopurst BOSHUKHOBEHUS U Pa3BUTHUSA
TEOMETPHUH.

HadanbHble TOHATUS TEOMETPUN.
Touka, npsiMasi, OTpE30K, JIyy.
[TonsTue 06 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONPEICICHUH,
CBOICTBE, PU3HAKE.

B3aumMHoOe pacrionoxeHue TO4eK Ha
npsMoil. i3mepenne 1JInHbI

OTpE3Ka, PACCTOSHUE MEKIY
TOYKaMHU.

ITonynnockocTs U yroi. Buasl yrios.
N3Mepenune BeNUYUH yIJOB.
BepTukanbHbIE U CMEXKHBIE YTJIbI.
[TapamnensHbie U
MEPIICHANKYJIAPHBIE NPSIMBIE.
buccekrpuca yria.

Jlomanasa. Bunsl nomansix. J{nmnnHa

JIOMaHOM. MHOroyroJIbHUKHU.
[TepumeTp MHOTOYTOJIbHUKA.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS
reOMETpPUH, IPUMEHEHUEM T€OMETPUU B
peaNbHON )KU3HMU.

®opMyIIUpOBaTh OCHOBHBIE MTOHATHS,
OIpeJeNeHHs U akcuoMbl. Pacrio3HaBaTh
U3Y4YEHHbIE TEOMETPUYECKUE (PUTYDHI,
ONPENEIATh UX B3aNMHOE PACIOJI0KEHUE,
BBINIOJIHATD YEPTEXK MO YCIOBUIO 3a/1a4U.
W3MepATh TUHEWHBIE U YITIOBBIE

BEJIMYMHBI TEOMETPUUYECKUX U
MPAKTUYECKUX OOBHEKTOB.

OnpenensiTe «Ha TJ1a3» pa3Mepbl pealbHbIX
O0OBEKTOB, MPOBOAMUTH I'PyOYyI0 OLIEHKY HX
pa3MepoB.

Pemarr 3amaum Ha BBEIYHMCIIEHHE UIMH
OTPE3KOB U BEJIWYUH YrioB. Pemath
3a7]a4yd  Ha B3aMMHOE PACIOJIOKEHHUE
reometpudeckux ¢uryp. I[IpoBoauts
KJIacCU(UKAIUIO YTJIOB,
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[ToHsiTHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
NHCTpyMEHTHI I U3MEPEHUH U
MOCTPOCHUM

BBIUHUCIISITh JUHEHHBIE U YIJIOBBIC

BEJIMYUHBI, IIPOBOJINTH
HEO0OXOIUMBIE JTOKa3aTebHbIE
pacCyKIeHUsI.

Brruncnsate nepuMeTpsl MPOCTENRIITUX
¢buryp, TOMaHbIX.

Paznuuate BBITYyKIIbIE U HEBBIITYKIIbIE
MHOT'OYTOJIbHUKH, PaBHbIE (PUTYPHI.

[TpoBoaUTH IpOCTEHNIIINE TOCTPOCHUS U

HU3MCPCHUA C TIOMOIBKO MHCTPYMCHTORB
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TpeyroiabHUKH

18

Menunana, OMCCEKTpHca U BBICOTA
TPEYToJbHUKA.

PaBeHCTBO TpEyroJIbHUKOB.
[TepBrIit 1 BTOPOU MPU3HAKH
PaBEHCTBA TPEYTOJbHUKOB.
PaBHOOenpeHHbIEC TPEYTOIBHUKHU U
ux cBoucraa. Ilpusnax
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
Tperuit Ipu3HaK paBEHCTBA
TPEYTrOJIbHUKOB.

@urypsl ¢ 0CEBOU
cummetrpueit. [Tpumepsl
CUMMETPHH B OKPY’KaIOIIEM
MHpE

Pacnio3znaBarts apsl PaBHBIX
TPEYTOJbHUKOB Ha TOTOBBIX
yepTekax M Ha KierdaTod Oymare (c
yKa3aHUEM MPU3HAKOB).

OnpenensTe napbl paBHbIX
TPEYTOJILHUKOB B TEOMETPUUECKUX
KOHpUTypanusax (¢ ykazaHuem
NPHU3HAKOB). BEIBOAUTE ClIeICTBUS
(paBEHCTB COOTBETCTBYIOIIUX JICMEHTOB)
W3 PaBEHCTBA TPEYTOJIbHUKOB.
Hcnonb30BaTh NPU3HAKKA PABEHCTBA
TPEYTOJIbHUKOB B PEIIEHUH
reoMeTpUYeCcKuX 3a1ad. PopMyaupoBaTh
onpeieNieHusi OMCCEKTPUCHI, BHICOTHI,
MEIMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO
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MEePIEHIMKYJIIpa OTPE3Ka; epUMeTpa
TPEYTOJIbHUKA, OCH CUMMETPUU (PUTYPHI.
Pacno3naBats Gpurypsl ¢ oceBo

CUMMETPHUEH.

Paznuyate  mOHATHS  CBOMCTBA U
MPU3HAKA, bopmMyIUpoBaThH
COOTBETCTBYIOLLIME JIOTUYECKHUE
YTBEPKICHUS.

Jloka3bIBaTh U MIPUMEHSITH CBOMCTBA U
MpU3HAKH PaBHOOEAPEHHOTO
TPEYTOJIbHUKA B PEIICHUU
r€OMETPUYECKUX 3a/1au.

Crpours YEPTEXKH, periarh
3a1aud C TIOMOIIBIO HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.

Hcnonw3oBaTh 1udpoBbie pecypehl  ist

MOCTPOCHUM W MCCIIEAOBAHUSA CBOWCTB
n3ydaeMbIx (GUryp v KoHpurypamuiu
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ITapannenbHOCTB. Cymma
YIJIOB MHOTOYTOJIBHHKA

13

[TapannenbHOCTH
npsameix. CBoiicTBa U
MPU3HAKU TapaJuIeIbHbIX
MPSMBIX.

CymMa yrioB TpeyroJibHUKA.

BuemHue yrael  TpeyroJbHUKA.
Cymma BHYTPEHHHUX YIJIOB
MHOTI'OYIOJIbHUKA M BHEHIHUX
YIJIOB BBIITYKJIOTO
MHOTI'OYT'OJIbHUKA

dopMyIHpOBAThH MOHATHE TAPATUICITBHBIX
MPSMBIX, HAXOJUTh MPAKTHICCKHE
IIPUMEPBHI.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS
TE€OMETPHUH, TISTHIM MOCTyJIaToM EBKITHIA,
3HaYeHueM padboT JlobaueBcKoro.
N3yuaTh CBOICTBA yTI0B, 00pa30BaHHBIX
IIPU TIEPECECUCHUN TTapajUICIIbHBIX MPSIMBIX
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CEKYILLEH.

[IpoBOoaUTHL MOKA3aTENBCTBA
MAPAUIENBHOCTH JABYX NPSAMBIX C
MOMOIIIBIO YIJIOB, 00pa30BaHHBIX MPU
MEPECEUEHUHN ITUX MPSIMBIX TPETHEN
MPSMOI.

Pasznuuate cBOKCTBA M MPU3HAKU
MApAJUIENBHBIX MPAMBIX, TPUMEHITH UX
IIPU PEIIEHUU T'€OMETPUUECKUX 3a1aY.
Beruuciisate cymmy yriioB
TPEYrOJIbHUKA, CYMMY BHYTPEHHUX
YIJI0B MHOTOYTOJIbHUKA U BHELIHUX
YIJI0B BBITYKJIOTO MHOTOYT'OJIbHUKA.
Haxoauts unciioBbie U OyKBEHHbIE
3HAYEHUs YTJIOB B TEOMETPUUECKUX
3a71a4yax C UCHOJIb30BAHUEM TEOPEM O
CyMME YIJIOB TPEYTOJIbHUKA U

MHOTOYTOJIbHUKA.
[TpumenaTs MOy YEHHBIE
3HAHUSA MpU  PEUICHUH

rCcOMCTPHUUCCKHUX 3ada4
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IIpssmoyroibHbIe
TPEyroJIbHUKHU

[Ipuznaku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lepnenauKyisip U HaAKJIOHHAS.
CBONUCTBO M€EIMAHBI

Jloka3pIBaTh NIPpU3HAKU
pPaBEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJILHUKOB. Onpenenste

nmapbl pPaBHLBIX MMPAMOYTOJBHBIX
TPCYT'OJIbHUKOB
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IIPSAMOYTOJIBHOT'O
TPEYrOJbHUKA, MPOBEAEHHOU K
runorenyse.  IIpsaMoyrosbHbIN
TPEyroJIbHUK

oc yriom B 30

Ha KJIETYaTON Oymare 51 B

reoMeTpUYeCKuX  KoHpurypamusax (¢

yKa3aHUEM MPHU3HAKOB).

Hcnonp30BaTh  mpU3HAKM ~ PABEHCTBA
MPSAMOYTOIBHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO 0 HAKJIOHHOM 51
MEPIIEHANKYJISIPE B pelIeHu
F€OMETPUUYECKUX 3a]1a4. Jloxa3bIBaTh
CBOWCTBO  MEAMAHBl  MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, MPOBEAEHHOU K
TUIIOTEHY3E, u COOTBETCTBY IO
MPU3HAK; CBOMCTBA u MpU3HAKU

MPSIMOYTOJIEHOTO TPEYTOJIbHUKA
oc yriom B 30

[TpumenaTs MOJTyYEHHBIE

3HAHUSA MpU  PEUICHUH

rcoMCTpUUCCKUX 3aJda4.

Pemrarp  3amaunm  Ha  OpuUMEHEHHE
CBONCTB IPSAMOYTOJIBHOIO
TPEYTOJIbHHUKA. Hcnone3oBaTh

IMMOJIYYCHHBIC 3a/lauu
IMPAKTUHYCCKUX 3aaad

MpU  PEUICHUH
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I'eomeTpuueckue
HEpPABEHCTBA

CooTHOIIEHUS MEKIY CTOPOHAMHU
U yrjiamMu TpeyrojbHHUKa.

HepaseHcTBO TpeyroyibHUKA.

BeiBomuTh npocTeiiime reoMeTpruIecKre
HEPaBEHCTBA, MIOHUMATh UX MPAKTHYECKUX
CMBICII.

HepaBeHcTBO 0 IMHE JIOMaHOM.
HepasenctBo MEXKIY
MEPIEHANKYJIIPOM u
HAaKJIOHHOW.  PaccrosiHme  OT
TOYKH A0 IPSIMOMU

Hcnions3oBaTth JIOKa3aHHBIC
F€OMETPUUYECKUE
HEPABCHCTBA, CUMMETPHUIO B
pEIICHUHU 3a7a4
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OKpyKHOCTB.
I'eomeTpuueckue
MecTa TOYEK.
[TocTpoeHus c

MOMOIIBIO LIUPKYJIS U
JIUHEUKA

OKpYKHOCTB, XOp/Ibl U INAMETPHI,
nX cBOMCTBa. B3amMmHoe
PAaCIIOJIOAKEHHUE OKPYKHOCTH U
npsamoil. KacarenbHast U cexymas
K OKPY>KHOCTH.

OKpyY’XKHOCTb, BOMCAHHAS B yTOJ.
[TonsaTre 0 reomMeTpuyeCKOM
Mecte Touek. [Ipumepsr
F€OMETPHUUYECKUX MECT TOYEK Ha
TIOCKOCTH. OnucanHas
OKPYXHOCTb TPEYTOJIbHHKA, €€
eHTp. MeToa reoMeTpUIEeCKUX
MECT TOUYEK MPH PEIICHUN
F€OMETPUUECKUX 3a]1a4.
O6ocHOBaHUs MPOCTEUITUX
MMOCTPOCHUM, ATAIIbI 3aJa4d HA
IIOCTPOEHUS, PELICHUE 3a/1a4 Ha
MOCTPOEHHE UPKYJIEM U
JIMHEHUKON

DopMyIUPOBATH ONPEACICHUA:
OKPYXKHOCTH, XOPAbI, ITUAMETPA U
KacaTeJIbHOU K OKpYyKHOCTHU. M3yuaTs ux
CBOICTBA, MPU3HAKH, IOCTPOCHUE
YEPTEKEM.

HccnenoBath, B TOM YUCIIE UCTIOJIB3YSI
u(poBbIe PECypChl: OKPYKHOCTb,
BIMCAHHYIO B YIOJ; HEHTP OKPY>KHOCTH,
BIIMCAHHOU B yIOJI; pABEHCTBO OTPE3KOB
KacCaTeJIbHbIX.

OBnazeBaTh NOHATUEM OMKUCAHHOU
OKPYKHOCTHU TPEYTOJIbHHUKA.
@opMyJIMPOBATH ATAIBI 331a4 HA
mocTpocHue (MOCTpPOEHUE,
J0Ka3aTeNIbCTBO, HCCIICIOBAHUE),
MPOBOJIUTH 33/1a4H Ha ITOCTPOECHHUE,
OCYIIECTBIIATH OCHOBHBIE TOCTPOEHHUS
LUPKYJIEM U JIMHEUKOM.

3HAKOMUTBCS C HUCTOPUEH Pa3BUTUS

TCOMETPHH, KJIACCHUSCKUMH 3a]]a4aMu
0 TIOCTPOCHHH

[ToBTOpeHue, 0600IICHNE,
cCUCTeMaTHU3alusg 3HAaHUH

[loBTOpeHue u 06001IeHNE
OCHOBHBIX MOHATHN U METO/IOB
Kypca 7 xjacca

PemaTe 3agauu, HITIOCTPUPYIOLINE CBSI3U
MEXy pa3InyHbIMHA TEMaMH Kypca
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OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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8 KJIACC

HaszBanue pasnena KomnuecTBo OcCHOBHBIE BUABI JIEITSIIEHOCTH
OCHOBHOE conepKaHue
(TembI) Kypca 4acoB 00yJaronmxcs
YeTbIpEXYronbHUKU 15 [Napannenorpamm, ero npu3Haku u | U3o00paxaTth U HAXOAUTH Ha YyepTex)Kax

cBoictBa. [IpsiMoyronsHuUK, poMO,
KBaJIpaT, UX NMPU3HAKU U CBOKCTBA.
Cpennsig IMHUS TPEYrOJIbHUKA.
Tpanenus. PaBHoOGeapennas
Tpaneuus, €€ CBOMCTBA U IPU3HAKH.
[IpssmoyronpHas Tparneuusi.
Cpennsig nuHus Tpaneuuu. Teopema
®aneca. Teopema o
MPOMOPIMOHAIIBHBIX OTPE3KaX.
IlenTp Macc TpEyroabHUKA.
[{enTpanbHOCUMMETPHUYHBIE

¢burypsol

YETBIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX
3JIEMEHTBHI.

DopMyJIUPOBATH OIPEICIIEHUS
rnapajuieaorpaMmma, npsiMOyroJjbHUKa,
pomOa, KBajpara, Tparneuuu, paBHOOOKOU
Tparneuuu, NpsIMOyTroJIbHON TpaneluH.
JIloka3pIBaTh U UCIIOJIB30BATH

MIpY PEIICHUU 3a7a4 IPU3HAKU U CBOMCTBA
rnapajuieaorpaMmma, npsiMoyroJjbHUKa,
pomOa, KBajpara, Tparneuuu, paBHOOOKOU
Tparnenuuu, NpsIMOyTrOJIbHON TpaneuuH.
JIloka3pIBaTh U UCIIOJIb30BaTh IPU
pelieHuu 3aaa4 teopeMsl Daieca U 0
MPOMOPLIMOHAIIBHBIX OTPE3Kax.
DopMyJIMPOBATH U JTIOKA3bIBATh CBOMCTBA
TOYKH NIEPECEUECHUS MEAUAH

TPEYTOJbHUKA, MOJy4YaTh MpPEICTaBICHUS
O METOJIE Macc, O CBSI3U C (PUBUKOM.
dopmynupoBaTh ompeeIcHUe u
JIOKa3bIBaTh CBOMCTBa
[EHTPaJTbHOCUMMETPUYHBIX (DUTYD.
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PemaTe 3aauu ¢ HCIOJIB30BAHUEM
CBOWCTB U MPHU3HAKOB
napajenorpamma. IlpoBoauts nenenue
OTpe3Ka Ha paBHbIE YACTH C IIOMOIIbIO
LHUPKYJIA U TuHEHKH. Mcnonp30BaTh
1U(pPOBBIE PECYPCHI 1JI UCCIEIOBaHUS
CBOICTB U3y4aeMbIX QUTYp U
KOH(Urypanuin
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[TogoOue

11

[TogoOue TpeyrolbHUKOB,

K03 HHUITMEeHT T0oI00HS.
[Ipu3Haku moaoous
TPEYroJILHUKOB. [IpumeHeHmne
noAoOusl MpH PelICHUH
MpaKkTUYECKUX 3a/1a4. BBenenue
MOHSATHUS MpeoOpa3oBaHUs
noA00us U MOI0OHBIX PUTYpP

HaXOI[I/ITI) HOI[O6HBIC TPCYTOJIbHUKH
Ha TOTOBBIX YCPTCIKAX, YKa3bIBaTb

COOTBETCTBYIOILIME MIPU3HAKU
noaoous. OnpenensaTs apel
MOA0OHBIX TPEYTOJIBLHUKOB B

r€OMETPUUECKUX KOHPUTYpaLUsIX.

Pemiats 3aa4n Ha MOAO0HBIE
TPEYTOJIBHUKHU C TOMOIIBIO
CaMOCTOSITEJILHOTO MMOCTPOCHUS YepTeKEN
Y HaXO0XJI€HUS MOJOO0HBIX
TPEYTOJIBHUKOB, C YKa3aHUEM MPU3HAKOB
noaoOus. [IpoBoauTh I0Ka3aTeNbCTBA C
MCIIO0Ib30BaHUEM MPU3HAKOB MOI00US.
[IpuMeHsTh OJIyYEeHHBIE 3HAHUS NTPU
pEIIEHNH TeOMETPUUYECKUX U
MPAKTUYECKUX 3a/1ady. 3HAKOMUTHCS C
MOHSATUAMU TTpeoOpa3oBaHus MOJ00US U
noA0OHBIX GUTYp
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[Inomane 11 [TonsiTue IO CaoiicTBa DOPMyYTHPOBATH CBOHCTEA TIIOIA/H,
TJTOIIA/e TEOMETPHUIECKUX .
. BBISICHATH WX HArJISIHBIM CMBICI.
¢buryp. Ilpocreiinve Gopmymsl
BriBouTh popMyIibl TIIOMIAIN
JUTSI TUTOILA/IA TPEYTOIbHUKA,
napaniesorpaMma, pomoa u napasuiesiorpaMmma, TpeyrojibHUKa,
Tpamneruu. [lnomanu mogoOHBIX Tpamnenuy 13 GopMyIIbl IIOLIAH
buryp NpSIMOYTOJIbHUKA (KBajIparta).
Haxoauts momanu guryp,
M300paxEHHBIX Ha KJIeTYaTol Oymare,
HCIIOJIb30BaTh pa3OneHre Ha YaCTU U
JIOCTPOEHUE.
HaxoauTte momany mogo0HbIX
¢uryp. BeraucnsaTs miomaam
Pa3IUYHBIX MHOTOYTOJBHBIX QUTYP.
Pemrare 3agaun Ha miomane ¢
MPAKTUYECKHUM COJIep)KaHUEM
Teopema [Mudaropa u 11 Teopema [ludaropa. [Ipumenenue 3HAKOMUTBCS C HCTOPHEHl TEOPEMBI

Hayaja TPUTOHOMETPUU

TEOPEMBI [Mudaropa npu

PEILICHUH MPAKTUYECKUX 3a7a4.
[IponmopuroHanbHBIE OTPE3KU B
MPSMOYTOJIBHOM TPEYTOJIbHHUKE.
CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC OCTPOro yria

MMpAMOYTOJIbHOT'O TPCYI'OJIbHUKA.

Tpuronomerpuueckue GyHKIUU
yriaoB B 30°, 45° u 60°

[Tudaropa.

JloxassiBaTh Teopemy Iludaropa.
Jloka3bpIBaTh COOTHOILICHUS MEXKTY
MIPONOPIUOHATEHBIMUA OTPE3KAMHU
B MPSIMOYTOJIBHOM TPEYTOJIbHUKE U
MPUMEHSITh UX TIPU PEIICHUH
r€OMETPUYECKUX 3a/1au.

PemaTe 3a7aum Ha NpUMEHEHUE TEOPEMBI
[Tudaropa, B ToM yucie ¢ IpaKTUUECKUM
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COZEP)KAHUEM.
Onpenenats OCHOBHBIE
TPUTOHOMETpUUYECKHE (YHKIHMH yriia C
TIOMOIIIBIO PSIMOYTOJIBHOTO
TPEYTrOJbHUKA,  COCTaBJSITH  TaOIuUIly
3HAYEHUIN TPUTOHOMETPUUYECKUX PYyHKIINI
IUJI1 OCHOBHBIX YTJIOB.

[IprMenATh NTOTyYEHHBIE 3HAHUS U
YMEHHUS NIPU PELIEHUU NTPAKTUYECKUX
3aJa4.

3HAKOMUTHCS C UICTOPUEN PA3BUTUS
TPUTOHOMETPHUU
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YTIibl U 4eTBIPEXYTOJIbHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO

15

BrmcaHHBIE M IEHTPAJIBHBIE YTIIbI,
YIOJI MKy KacaTeJIbHOU U
XOpZOM. YTIIBI MEXIY XOpAaMu U
CEKYILIMH.

Bnucanuble 1 onucaHHbIe
YETBIPEXYTOJIBHUKN. CBOMCTBA U
IIPU3HAKN BIIMCAHHOIO
YEeTBIPEXYTOJIBHUKA.

B3aumHoOe pacnionoxxeHue aByx
OKpykHOcTen. Kacanue
OKpyxHocTel. OOuue
KacaTeJbHbIE K JBYM
OKPY/KHOCTSIM

DopMyIUPOBATh OCHOBHBIE OIPEICIICHUS,
CBSI3aHHBIC C yTJIaMU B Kpyre (BIUCaHHBIN
yTOJI, IEHTPAIBbHBIN yroi). HaxoauTs
BIMCAHHBIE YTJIbl, ONUPAIOIINECS HA OJTHY
YTy, BBIYUCIATH YIJIbI C TOMOIIBIO
TEOPEMBI O BIUCAHHBIX YTIJax, TEOPEMBI O
BIMCAHHOM YETBIPEXYTOIBHUKE, TEOPEMBI
O LIEHTPAJIbHOM YTJIE.

HccnenoBaTh, B TOM YUCIIE€ C TOMOIIBIO
U (POBBIX PECYpPCOB, BIUCAHHbBIE U
ONMCAaHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJUTH UX CBOWMCTBA U MPHU3HAKH.

Hcnonp30BaTh 3T CBOMCTBA U IPU3HAKU
IIPU PELIEHUH 3a]1a4

[loBTOpeHnue, 06001ICHNE, 5 . Pemiats 3aauu, WILTIOCTPUPYIOIIUE CBI3H
N [ToBTOpEHNE OCHOBHBIX TTOHATUH U
CUCTeMaTHU3aINs 3HAHUHT MEXIY pa3TuIHBIMA TEMaMH Kypca
METOJIOB KYpCOB 7 1 8 KJIacCoB,
0000111eHNEe 3HAaHUI
68

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

96



9 KJIACC

Haspanwme paznena
(TembI) Kypca

KomnnuecTBO
JacoB

OCHOBHOE conepKaHue

OCHOBHBIC BUJIBI JCSATEIHHOCTH
oOyyJaromuxcs
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Pemienue TpeyroibHUKOB

16

CuHyC, KOCHHYC, TaHT€HC YIJIOB
or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyJIbl IPUBEIACHUS.

Pemenue tpeyronsHukoB. Teopema
KOCUHYCOB U T€OpEMa CUHYCOB.
Pemenune npakruyeckux 3agad ¢
HCII0JIb30BAHUEM TEOPEMBI
KOCUHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpuyeckue GopmyJibl
JUISL TUTOIAIA TPEYTOJIbHUKA,
napajuiesorpaMmma.

®opmyia I'epona. opmyna
IJIOIAAY BBIITYKJIOTO
YEeTBIPEXYTOJIbHUKA

DopMyIUPOBATH ONPEACIECHUS
TPUTOHOMETPHUUECKUX (DYHKIUN TyIbIX WU

MMPpAMBIX YTJIOB.

CocTtaBnsiTh Ta0IHILy 3HA4YECHUN

TPUTOHOMETPUUECKUX (DYHKIUN

o 17151 ocHOBHBIX yr10B oT 0 10 180 .
BBIBOIMTH COOTHOIIEHUS MEKITY
TPUTOHOMETPHUYCCKUMH (DYHKITUSIMH.
BoiBoauTh mpocretitime hopMyJIbl
NPUBEICHUS U3 TEOMETPHUECKUX
COOOpaKEHUH.

BBIBOUTE TEOpEMY KOCHHYCOB U TEOPEMY
CHUHYCOB (C palnycoM OITMCAHHOM
OKPY>KHOCTH).

Pemars 3agayu no reomerpuun ¢
HCTIOJIb30BAHUE TEOPEM KOCUHYCOB U
CHHYCOB, HAXOJAUTh PAAUyC OITUCAHHOU
OKPY>KHOCTH.

Pemrate npaktuueckue 3anauu,
CBOJAIIMECS K HAXOXKICHUIO PAZJIMYHBIX
3JIEMEHTOB TPEYroJbHUKA. BEIBOIUTH
TPUTOHOMETPUUYECKUE
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(bopMyIIBl U1 TUIOLIAJAN TPEYTOIbHUKA,
napasienorpamma, Gopmyiy ['epona,
(GopMyIy MJIOMIAIN BBITYKIOIO
YEeTBIPEXYTOJIBHUKA.

Pemats 3agauyu ¢ UCMOJIB30BAaHUEM
W3YYEHHBIX TEOPEM U COOTHOIIEHUM.
Pemarts npakTrueckue 3a1aum Ha
HAaXOKJIEHUE TUIOLIAIN C IPUMEHEHUEM
JTAHHBIX GOpMYTT

[lonobue TpeyroabHUKOB

Xopasl v TOJI00HBIE
TPEYTOJIbHUKU B OKPY>KHOCTH.
Teopema O MpOU3BENCHUN
OTPE3KOB XOPJ, TEOPEMBI O
MPOU3BEICHUN OTPE3KOB CEKYIHUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.
[Ipumenenue npu pemeHuu
F€OMETPUYECKUX 3a7a4.

Teopemsl UeBbl 1 Menemnast.
ITonstue o roMoTeTUH

Jloka3bIBaTh TEOPEMBI O TPOU3BEICHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMY O KBajipare
KacaTelbHOU, TeopeMbl UeBbl 1 MeHenas.
HccnenoBath, B TOM YKCIi€ ¢ TOMOIIBIO
U(PPOBBIX PECYPCOB, U3ydaeMbIe
KOH(UTypaiuu.

[IpuMeHSATh, JaHHBIE TEOPEMBI  MpPH
pelIeHnd  TEOMETPUUYECKUX  3ajad.
3HAKOMUTBCS C TOHSITUEM O TOMOTETHH,

¢ €Iro INpUMCHCHUCM, B TOM 4YHUCIIC B
MPAKTHYCCKHUX CUTYyalIuAX
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Metona koopauHaT

YpaBHeHHE TPSMOM HA TIJIOCKOCTH.

VYrnoBoii ko3dduiuent u
CBOOOIHBIN YIEH, UX
F€OMETPHUUECKHUI CMBICI.

OcBauBath MOHATHE IPSIMOYTOIBHON
CUCTEMBI KOOPAUHAT, IEKAPTOBBIX
KOOpAWHAT TOYKH.

BriBOAUTH ypaBHEHHUS MIPSMON
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[TapamnenbHOCTH U
MEPIEHANKYIIAPHOCTD MPSAMBIX
(uepe3 yriaoBoi KO3 PUITHCHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepecevuenuii
OKPY>KHOCTEU U MPSIMBIX B
KoopauHarax. @opmyina

pacCTOAHHA OT TOUKH OO HpHMOﬁ.

[Imomane mapamnenorpamMma B
KOOpJWHATaX, MOHATHE 00
OPUEHTUPOBAHHOM TIIOIIA/IN.
[IpumeneHne MeTo1a KOOpAUHAT
B IPAKTUYECKH-
OPUEHTUPOBAHHBIX
F€OMETPHUUECKHUX 3aJadax

B KOOpJIMHATAaX, YPABHEHNUE OKPY’KHOCTH.
Brrmensats moJHBIA KBAApAT IS
HaXOXJCHHS LIEHTPA U paguyca
OKPY>KHOCTH 110 €€ YPABHEHUIO.
Haxoauts TOUKHM nepecedeHus mpsMbIX U
OKPY’KHOCTEU B IPSIMOYTOJIBHOM CUCTEME
KOOpJMHAT.

PemaTe 3anaun Ha HAXOXKACHUE
paccTOSIHUA OT TOYKHU O MPSMOU.
BriBouth opmyny 1iomanm
napajieIorpaMmMa B KOOpJUHATAax,
3HAKOMUTHCS C MMOHSITUEM
OPUEHTUPOBAHHOM TIIOIIA/IH.

[IpuMeHATs METOJ KOOPIUHAT B
MPAKTUYECKN-OPUECHTUPOBAHHBIX
r€OMETPUUECKUX 3a7a4ax, UCCIIEI0BATh
MPUJIOKEHUS] METOJIa KOOPIMHAT B
BBIYHCIIUTEILHOW MAaTEMATUKE U
uHpopMaTuke.

Hcnonw3oBaTh HUPPOBBIE peCypChl st
MMOCTPOCHUS U UCCIIEIOBAHUM.
3HAKOMUTBHCSI C UICTOPUEHN PA3BUTHS
F€OMETPUH, UCTOPUEH METOAA
KOOpIMHAT
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Bekropst

13

Bekropsl Ha miiockocTu. CroxeHue
Y BBIYUTAHUE BEKTOPOB — MpaBUIa
TPEyTOJbHUKA U TIapajiesorpaMmma.
YMHOXEHME BEKTOPa Ha YUCIIO.
Koopaunate! BekTopa. CiioxeHnue u
BBIYUTAHUE BEKTOPOB, YMHOKEHUE
BEKTOpA Ha YKUCIIO B KOOPAMHATAX.
[IpumeneHue BEKTOPOB B (hU3UKE,
LIEHTp Macc.

[Toustre o 6a3uce (Ha MIIOCKOCTH).
Pa3noxeHus BEKTOpoB Mo 6azucy.
CxansipHoe Ipou3BEICHUE
BEKTOPOB, T€OMETPUUYECKUI CMBICI
Y BBIpaXEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpuOyTUBHOCTH
CKAJIIPHOTO MPOU3BEICHHUS.
CxangapHoe npou3BEAECHUE U
MIPOEIUPOBAHUE.

[IprumeneHue CKasipHOTo
MIPOU3BEICHNS BEKTOPOB ISt
HAaXOXIEHUS JUIUH U YTJIOB.
Pemenune reomerpuueckux
3a/1a4 € IMOMOIIBIO CKAISIPHOTO
MPOU3BEICHUS

BBOauTH BEKTOPHI KaK HaIlpaBICHHbBIE
OTPE3KH, UCCIIEN0BATh T€OMETPUUECKUI
(mepemenienue) u ¢puznyeckuii (cuia)
CMBICJIBI BEKTOPOB.

3HaTh ONPEAEIEHUS CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOKE€HUSI BEKTOpA HA
YHUCII0, UCCIIEI0BATh FTEOMETPUYECKUHN U
(hU3UYECKUM CMBICT ATHUX OTIEepaIIHil.
Pemarts reomerpuyeckue 3agaun C
HCMOJIb30BAHUEM BEKTOPOB. MccnenoBarth
CBSI3b BEKTOPOB C MOHSTUSMHU
PaBHOJIEUCTBYIOIIEH CUJI U PABHOBECUS
CHUJI, IPUMEHSATHh BEKTOPBI K MPOCTEUIIINM
3a7ja4yaM MEXAHUKU U CTaTUKHU.
PackianpiBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM,
PacCKIaabIBaTh BEKTOPHI CUJI C IOMOILIBIO
MPOEUHUPOBAHUSA U TPUTOHOMETPUUECKUX
COOTHOLLIEHUM.

OnpenensTe CKaasipHOE
MIPOU3BEICHUE BEKTOPOB
F€OMETPUYECKH U B KOOpPJIUHATAX,
JIOKA3bIBaTh PABHOCUJIBHOCTD
onpeesIeHU U TUCTPUOYTUBHOCTD
CKQJISIPHOTO MPOU3BECHHUS.
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Bpraucnsate cymmy, pa3HOCTh U
CKQJISIPHOE MTPOU3BEICHUE BEKTOPOB B
KoopauHatax. lIpuMeHsaTs ckasipHOE
MPOU3BEACHHUE I HAXOXJICHUS JJIUH U
yrioB. MccnmenoBaTe CBSI3b CKaJISPHOTO
MPOU3BEJCHHS U OPTOTOHAIBHOIO
MPOEUHUPOBAHNUS, IPUMEHSTH B 3a7a4ax.
Pemarts reomerpuyeckue 3agaun C
MMOMOIIBIO CKAJIIPHOTO MTPOU3BEICHUS.
Pemrate 3amaun Ha mpakTUYECKOE
MMPUMEHEHHUE CKAISIPHOTO MPUIIOKEHUS B
¢busrke (BeUKCICHHE PaOOTHI B
MEXaHHUKe)
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JImnHa OKPY>KHOCTU U
IJI0Iaab Kpyra

11

HpaBI/IJ'II)HBIe MHOTOYT'OJIbHUKH,
BBIYHMCIICHHUEC UX 3JICMCHTOB.

Yucno © 1 qiauHa OKPYKHOCTH.
JlnvHa AT OKPYKHOCTH.
Pannannas mepa yria.

IInomane Kpyra v €ro 3JIEMEHTOB
(cexkTOpa M cerMeHTA).
Brluncnenne nepuMeTpoB H
wiom@aaeil Guryp, BKIOYAIOLINUX

9JICMCHTEI KpyTra

DopMyIIUPOBATH OIIpe/ICIICHUE
MPABUWIbHBIX MHOTOYTOJIbHUKOB, HAXOJIUTh
UX DJIEMEHTHI.

[Tomp30BaTbCd  MOHATHEM  JJIMHBI
OKPY>KHOCTH, BBEIEHHBIM C ITIOMOILBIO
MIPABUJIBHBIX
ONPENEIIATh YUCIO T, JJIMHY AYyTH U
paZMaHHYIO MEPY yIJia.

[IpoBoUTH TIEpEeXOa OT paMaHHOW MEPHI

MHOTOYT'OJIbHUKOB,

yIia K rpajlyCHOI 1 HA000pOT.
Omnpenensrs miomanb Kpyra.
BeiBoauth hopmysl (B rparycHOM

U paJuaHHOW Mepe) UId JUIUH YT,
IUIOMIAJICH CEKTOPOB U CETMEHTOB.

Breranciasate TUIOIIA TN CJIOKHBIX
¢buryp, BKJIIOUAIONINX  DJIEMEHTEHI
OKPYXHOCTH

(xpyra).

HaxoauTts miomanu pa3nuunbix GUryp B
3aJja4yax peajabHOM KU3HU
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JIBMKEHUS TIIIOCKOCTH

LlenTpanbHass CHMMETpPUS.
[lenTpanbHO-CUMMETPUYHBIE
¢urypsl. [ToBopoT. OceBas
cumMmeTpust. Purypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOU OCH.
[Tapannenensiili nepenoc. [lonstue
IIBIDKEHUS U €0 CBOMCTBA.
PaBenctBo uryp. [IposiBnenus
CUMMETPUH B IIPUPOJE,
YKUBOIMUCH, CKYJBIITYpE,
APXUTEKTYpE.

KoMmno3umn nBu>keHni
(mpocTeiimue mpruMepsi).
[IprMmeHeHne B TeOMETPUIECKUX
3ajJadax

Pa3oupaths npuMepsbl, WILTIOCTPUPYIOIIHE
MOHATHS IBUKEHHUS, IEHTPOB U OCEN
CHUMMETPHHU.

DopMyJIUPOBATH OIPEIEIIEHUS IBUKECHUSA
IUIOCKOCTH, NTApAJUIEIILHOTO MIEPEHOCA,
MOBOPOTA, LEHTPAIIBHOM U OCEBOU
cumMeTpuu. Jloka3pIBaTh UX CBOMCTBA,
HAaXOJIUTh HEMOJABUKHBIE TOYKH, OCH
CHUMMETPHHU.

Haxomute w©eHTpsl W OCH CUMMETpUU
npocTtermux Quryp.

[IpuMeHATr mapajieNibHbIA TEPEHOC

A CHUMMETPUIO TpPU  PELICHUU
FeOMETPUUYECKUX 3a/aY.

Hcnonw3oBaTh HUPPOBBIE peCypChl st
MOCTPOEHUM U UCCIICIOBAHUIN

npeoOpa3oBaHUM MIIOCKOCTH U
KOMITO3HUITUH JIBHOKCHUH.

3HAKOMUTHCS C MPOSBICHUSIMHA CUMMETPUU
B MPUPO/IE, JKUBOIUCH, CKYJIBOTYPE,
APXUTEKTYpE

105




[ToBTOpeHue, 0600IICHNE,
cCUCTeMaTHU3alusg 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUI 1
METOJ/IOB KypcoB 7—9 Ki1accos,
0000IIIeHNEe B CHCTeMAaTHU3aI1s
3HaHUU

CB0OOHO OTEpUPOBATH MOHITUSIMH:
¢durypa, Touka, mpsimas, yrodi,
MHOTOYTOJIbHUK, PAaBHOOCIPEHHBINA 1
PaBHOCTOPOHHHH TPEYTOTHHUKH,
MPSIMOYTOJILHEIN TPEYTOJIbHUK, MEINaHa,
OWCCEeKTpHCa M BBICOTA TPEYTOJIHHUKA,
napajiesiorpaMm, poMO, MPSIMO-yTOJIBHHK,
KBaJIpaT, TPAIEUs; OKPYKHOCTB,
KacaTeJbHas; paBEHCTBO U MOA001e
¢buryp, TpeyroJbHUKOB; MapaiIeIbHOCTh
U TIEPICHAUKYJISIPHOCTD MPSIMBIX, YTOJI
MEXIY MPSMBIMU, CAMMETPHS
OTHOCHUTEHHO TOYKHU U TPSIMOW; JIJTNHA,
pacCTOSIHUE, BEJIMYMHA yTJIa, TUIOIIA b,
IEPUMETD.

Hcnonb3oBaTh OPMYIIBL: IEpUMETpa U
TIOMIA MHOTOYTOJIEHUKOB, JIITHHBI
OKPYXHOCTH H TIIOMIAIN KpyTa, 00béMa
MPSAMOYTOJILHOTO TapajuieJenumnesa.
CB0OOHO OTIEpUPOBATH MOHITUSIMH:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
BEKTOP; UCITOJIH30BATh ITH IMOHSATHUS
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JUISI IPEACTABIICHUS TaHHBIX U PEIICHUS
3a/1a4, B TOM YHUCJE U3 APYIUX y4eOHbIX
IIPEAMETOB.

PemaTe 3agaum Ha NOBTOPEHNE OCHOBHBIX
MOHATUH, WJUTIOCTPALUIO CBSI3EM MEXKITY
pa3IMYHBIMU YacTAMH Kypca. BeiOupats
METOJI IS pelieHus 3aaaun. [[puMensaTe
MOJYYECHHBIE 3HAHUSI B CMEKHBIX
00JacTsIX, B MPAaKTUKOOPUEHTUPOBAHHBIX
3a7ayax

OBUIEE KOJIMHECTBO
YACOB IIO ITPOI'PAMME

68
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpemeHHOM 1M(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYIO0 3HAYMMOCTh KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIOKEHUM, TaK U UX POJIU
B 00pa3oBaHWM, HEOOXOIUMOM KaxJoMy ueloBeky. Bospacraer uucino mpodeccui,
IpU OBJIQJCHUU KOTOpBIMH TpeOyeTcsi xopormiass 0a3oBas MOATOTOBKA B 00JacTH
BEPOSITHOCTU M CTAaTUCTUKH, TaKas MOJrOTOBKA BayKHA JUIsl IPOJOJKEHUST 00pa3oBaHus
U JUIsl yCHEITHOW mpodeccuoHanbHOM Kapbephl.

Kaxnplii yenoBeK MOCTOSHHO MPUHUMAET PEIICHHUS HAa OCHOBE HMEIOIIMXCS Yy HEro
naHHbIX. [l 0OOCHOBAHHOTO TMPHUHATHUS PEIICHUS B YCIOBHUSIX HEAOCTaTKAa WIIH
n30bITKa HHGOPMAIIMA HEOOXOAUMO B TOM UHCIE XOpOoIio chOpMHUPOBAHHOE
BEPOSITHOCTHOE M  CTaTUCTUYECKOE MbllUIeHHe. VIMEHHO TO03TOMY BO3HHUKIIA
HEOOXOJUMOCTh (POpMHUPOBaTh y oOOydYaromuxcs (QYHKIUOHAIBHYK TPaMOTHOCTD,
BKJIIOYAIONIYI0 B ce0d yMEHHE BOCHPUHMMATh W KPUTHYECKU aHAIMU3UPOBATH
nH(popMalKIo, TPEACTAaBICHHYI0 B Pa3IUyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX pealibHbIX MPOILIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHIINE
BEPOSATHOCTHBIE PACYETHI.

3HAKOMCTBO B Y4e€OHOM Kypce€ C OCHOBHBIMHM MpHUHIMNAMHU cOOpa, aHaau3za Hu
MPEACTAaBICHUS] JIaHHBIX U3 pa3IMuHbIX cdep XKU3HU OOIIecTBa U ToCyJapcTBa
npuodimaer o0ydaromuxcs K OOIIECTBEHHBIM HUHTepecaMm. V3ydyeHue ocHOB
KOMOMHATOPUKHU pa3BUBAE€T HABBIKM OpraHu3aluu Irepedopa W mojacuéra uwuclia
BAPUAHTOB, B TOM YHCII€ B MPUKIATHBIX 3aJadyaX. 3HAKOMCTBO C OCHOBAMHU TEOpHUU
rpadoB co3gaét mareMatuueckui GyHAaMEHT sl POpPMHUPOBAHUS KOMIIETCHIIMN B
obnactu uHOpMATUKA M UUPPOBBIX TexHOJOTHM. [lpu U3yuyeHUM CTAaTUCTUKU U
BEPOSITHOCTU 00OTaIaloTCsl MPEICTaBICHUSI 00YYalOIMXCsI O COBPEMEHHON KapTHHE
MHpa U METOJaxX €ro ucciefoBaHus, GOPMUPYETCS MOHUMAHUE POJIU CTATHUCTUKU Kak
UCTOYHUKA COIMAJIbHO 3HAYMMON HHGOpPMAlMM U  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUMM € JaHHBIMU IEISIMH B CTPYKType MporpaMMmbl ydeOHOro Kypca
«BeposiITHOCT, M CTAaTUCTHKa» OCHOBHOrO 0O0mIero oOpa3oBaHus Ha YriayOJ€HHOM
YpOBHE BBIJICTICHBI CIEeAYIOIINe COJIepKaTeNbHO-METOUYECKHE JUHUH:
«IIpencraBiaeHue NaHHBIX U OMHUCATEIbHASI CTATUCTUKA», «BeposiTHOCTH», «DIEMEHTHI
KOMOMHATOpUKN», «BBenenue B Teoputo rpadon», «MHuoxkecTBa», «JIoruka».
Conepxxanue nuHuu «lIpeacraBieHue JaHHBIX M OMUCATENIbHAS CTATUCTUKA» CIYKHUT
OCHOBOM st (opMHpOBaHUSI HABLIKOB paboThl ¢ uHPOpManuend: OT YTEHUS U
UHTEpIpeTallul UHPOpMAIMK, MPEACTaBICHHOM B Ta0iuIaX, Ha AuarpaMmax u
rpadukax, 10 cOopa, MPEACTaBICHHS U aHalu3a JaHHBIX C HCIOJIb30BAaHUEM
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CTATUCTUYECKUX XapaKTepUCTHK CPEAHUX U pacceuBaHus. PaboTas Cc JaHHBIMH,
oOyyaroluecsi y4yarcs CUMTBIBATh W HHTEPIPETUPOBATH JAHHBIE, BBIJIBUTATH,
apryMEHTUpPOBaTh M KPUTHUKOBAaTh MPOCTEUIIHNE THUIOTE3bl, Pa3MBIIUIATh HaJ
(akTOpamMu, BBI3BIBAIOIIMMHU HM3MEHYMBOCTh, M OLIEHMBAaTh UX BIUSHUE Ha
paccMaTprUBaeMbl€ BEJTMYHUHBI U IPOLIECCHI.

NHTyuTHBHOE  TPEACTABICHHE O  CIy4YalHOM  M3MEHYMBOCTH, HCCJIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBHUTCS MOTHUBHPYIOIIEH OCHOBOW JJISI M3y4ECHUS
TEOPUH BEPOSATHOCTEN. BOJIbIlIOE 3HAUEHNE UMEIOT TPAKTUYECKUE 3aJIaHUs, B YACTHOCTH
OTMBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJICIISIMH.

[lonsiTvie BEpOSTHOCTH BBOJUTCSA KaK Mepa MpaBaonoao0us ciaydailHoro coositus. [Ipu
M3YUYCHUH Y4YeOHOro Kypca oOydaroliudecsi 3HAKOMSITCS C MPOCTEHIIMMU METOJaMu
BBIUMCIICHUSI BEPOSATHOCTENM B CIYyYalHBIX OJKCIEPUMEHTaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMHA HMCXOJAaMHU, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJSIOIIMMHU CTAaBUTHh U
pemaTth OoJsiee CIOXKHBIE 3aAaun. B y4eOHBIN Kypc BXOAST HadaJlbHbIC MPEICTABICHUS
O CJIyYalHBIX BEJIMYUHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOy4YarOIIMXCS c
MHOYKECTBAMU M OCHOBHBIMHU OINEPAlUSIMH HaJl MHOXECTBAMH, PaCCMaTPUBAIOTCS
MpUMepbl IpUMEHEHUs TpadoB U JIEMEHTOB TEOPUU MHOXECTB JJisl pelIeHus 3ajay, a
TaKKe UCIMOJIb30BAHUS B IPYTUX MAaTEMAaTUYECKUX KypcaX U YYEOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaetcs y4eOHBIH Kypc «BepoSTHOCTh WM CTAaTUCTHKa», B KOTOPBIN
BXOJAT paszgensl. «lIpencraBieHne JaHHBIX W ONHKCATENbHAs  CTAaTUCTHKA»,
«BeposiTHOCTE», «3JJeMEHThl KOMOMHATOpUKW», «BBeneHue B Teoputo rpados»,
«MHo)xecTBa» U «Jloruka».

OO6miee ynCa0 YacoB, PEKOMEHIOBAHHBIX JIJI1 U3y4eHUsI y4eOHOro Kypca «BeposiTHOCTh
u cratucthka», — 102 gaca: B 7 kiacce — 34 vaca (1 gac B Hexemo), B 8 kimacce — 34
vaca (1 gac B Heneo), B 9 kiracce — 34 yaca (1 yac B Henelio).

COJEPKAHME OBYUYEHUA 7 KIIACC

[IpencraBienrie JaHHBIX B BHUJI€ TAONHI], AUarpamM. 3arojHEHUE TaOJWll, YTCHUE U
MOCTPOCHUE CTOJIOMKOBBIX (CTOJOYATHIX) M KPYrOBBIX AuarpamMm. UreHue rpadukoB
peanpHbIX TmporieccoB. M3pneuenwe uHbOpManuMM U3 JgUarpaMM M TaOauI,
HCTIOJIb30BAHUE U UHTEPIIPETALNS JaHHBIX.

OmnucarenbHasi CTaTUCTUKA: CpeHee apu(pMeTUUECKoe, MeIMaHa, pa3Max, Haubosblee
M  HauMMEHbIIEE 3HAYEHWs, KBAPTWIH, CpEIHEEe TapMOHHUYECKOE, CpelIHee
TapMOHUYECKOE YUCIIOBBIX TIaHHBIX.

[Ipumepsl caydailHOM M3MEHYMBOCTH IMPU H3MEPEHUAX, B MACCOBOM IPOU3BOJICTBE,
TEHJICHIIMM W CJIydailHble KoJieOaHusl, TpYNNUPOBKAa JaHHBIX, MPEJCTABICHUE
CIIy4allHOM U3MEHYMBOCTH C MOMOIIBIO AUArpaMM, YaCTOTHl 3HAYCHH M, CTATUCTUYECKAS
YCTOUYHUBOCTb.
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I'pad, Bepuiuna, pedbpo. Ctenens BepiinHbl. Yucio pédep u cymmapHasi CTEIECHb
BepuiuH. [lonsarue o cBs3HbIX rpadax. [lytu B rpadax. [lenu u nukisl. O6xon rpada
(sistepoB myTh). [ToHsITHE 00 OpHEHTUPOBAHHOM rpade. PemeHue 3a1a4 ¢ MOMOIIBIO
rpados.

VYTBepKaeHus: U BbICKa3biBaHUs. OTpUIlaHUE YTBEPXKIEHUS, YCIOBHBIE yTBEPKIACHUS,
oOpaTHbIE W PABHOCWIIbHBIC YTBEPKIEHUS, HEOOXOIUMbIE U JOCTATOUYHbBIE YCIOBUS,
CBOMCTBa W mpu3HaKku. I[IpOTUBOMONOXHBIE YTBEPKIACHUSA, JOKa3aTeNbCTBA  OT
MPOTUBHOTO.

CayyaiiHbI SKCIIEpUMEHT (OMBIT) W CiydaiHoe coObITHe. BeposTHocTh M yacToTa
ClydyaiiHOro coObITHsI. POJIb ManOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUN B
MIpUPOJC 1 B OOIIIECTBE.

8 KJIACC

MHOXECTBO M NOAMHOXKECTBO. IIpuMepbl MHOXKECTB B OKPYKAIOIIEM MHpE.
[lepeceuenue u oObeMHEHNE MHOXKECTB. J(narpammel Ditnepa. UnucnoBble MHOYKECTBA.
[Iprmepsl MHOXECTB W3 KypcOB aireOpbl W reomerpuu. llepedrciieHne 31€MEHTOB
MHOKECTB C IIOMOIIIbI0 OPraHU30BAHHOIO Mepedopa U npaBuiia yMHOXeHHs. Dopmyna
BKJIFOUECHUSA-UCKITFOYECHHS.

OnemeHTapHble coObITHS. BeposTHOcTH — ciay4yallHBIX  COOBITMH.  ONBITHI c
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU. CiTydyallHbIN BBIOOD.

N3mepenune paccemBaHus YUCIOBOTO MaccHBa. J(Mcnepcus U CTaHJApTHOE OTKIOHEHHE
4KiCIIOBOro Habopa. CBoiicTBa AMCIEPCUN M CTAHIAPTHOTO OTKJIOHEHUS. JlnarpaMMbl
pacceMBaHusd JBYyX HaOIIOJaeMbIX BeNMYMH. JIMHEWHass CBsI3b Ha JAMarpamme
paccenBaHusl.

HepeBo. [epeBo cnywaliHOro skcrnepuMeHTa. CBOMCTBA JI€PEBBEB. €IUHCTBEHHOCTH
IyTH, CBSI3b MEXAY YHUCIOM BepLIMH M uuciaoMm pédep. Ilonsatne o mmockux rpadax.
Pemrenne 3a1a4d ¢ MOMOIIBIO 1EPEBLEB.

Jlornueckue corw3pl «M» n «MJIM». CBa3p MeXAy JIOTMYECKHMHM COKO3aMU H
olnepaursMH HaJl MHOXKeCTBaMU. Icrioyib30BaHUE JIOTHYECKUX COIO30B B aireope.
CrnyuaiiHble COOBITHSI KaK MHOXECTBA 3JIEMEHTAPHBIX COObITHH. [IpoTMBONOIOKHBIE
coObITHs. Onepanuu HaJl cOObITUAMU. DPopMyIia CII0KEHHUS] BEPOSITHOCTEN.

[IpaBuii0 yMHOXEHUSI BEpPOSTHOCTEM. YCJIOBHAsA BEpOATHOCTh. IlpencraBienue
CIly4ailHOro 3KCnepuMeHTa B Bue aepeBa. He3aBucumele coObITHS.

9 KJIACC

KombunaTtopHoe npaBuino ymHoxeHus. [lepectanoBku u gakropuain. Yucio couetaHui
u TpeyroyibHUK [Tackang. CoiicTBa uncen couerannii. bunom HproToHa.
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Pemienue 3a1a4 ¢ MCMOIB30BaHUEM KOMOMHATOPHKHU.

['eomeTpuueckas BepossTHOCTh. CiydailHblii BEIOOp TOYKH U3 (DUTYpbl HA IUIOCKOCTH,
W3 OTPE3Ka, U3 AYTU OKPY>KHOCTH.

UcnbiTanns. Ycnex u Heynada. Cepus UCHOBITaHUMM 10 mepBoro ycmexa. Cepus
ucnbiTanuii  bepHynnu. BepostHoctu coObITHII B cepuu ucnbiTaHuil  bepHyu.
Criyualinblil BBIOOp U3 KOHEYHOTO MHOKECTBA.

CnyvaiiHass BeJIMYMHA M pacOpeleseHne BeposTHOCTEN. IlIpuMepsl ciydailHbIX
BEJIMUMH. BaxkHble pacnpeneneHrs — YUCiIo MOMBITOK B CEPUU MCIBITAHUN 10 MEPBOTO
ycrmexa W 4YHCIO YCIIEXOB B CepUM HCHbITaHWK bepHymum (reomerpudeckoe u
OMHOMUAIIBHOE PACTIPE/ICIICHNUS).

Marematndyeckoe  OXKMAAHUE  CIyYalHOW  BENMWYMHBL.  DHU3UYECKHM  CMBICI
MAaTEMaTH4YECKOro OkuaaHus. [IpuMepsl ncnoib30BaHNUd MAaTEMATUYECKOTO OXKUIAHMUS.
Juciepcuss W CTaHAAPTHOE  OTKIOHEHWE  ClIydyalhHOoW BenuunHbl. (CBOMCTBa
MAaTEMAaTHYECKOTO OXKUJAHHS U JAUCIEpCHH. MaTeMaTH4eCKOe OKHUAAHUE U JUCTIEPCUs
M3YYEHHBIX PACIPEACICHUIM.

HepasenctBo UYeObimeBa. 3akoH OOJBIIMX 4YHCEN. MaTeMaTHYeCKHE OCHOBAHMS
u3MepeHus: BepoATHOcTe. Poib M 3HaueHHWe 3aKOoHA OOJBIIMX YHCENl B HAayKe, B
npupojiec W OOIIECTBE, B TOM YHCIE€ B COIMOJIOTHYECKUX OOCIENOBAHUSIX U B
W3MEPEHUSIX.

NPEJMETHBIE PE3YJIBTATBI

K koHiy o0yuyeHuss B 7 kJjacce OOy4arOUIMICS MOJYYHT CIEAYIOIIME MNpPEeIMETHBIE
pE3yNbTATHI:

Uurate WHPOpMAIIUIO, MPEJCTABICHHYIO0 B TaOJWIAX, HA JUarpaMMax, MpPeJCTaBIAThH
JaHHBIC B BUJE TAOJUIl, CTPOUTH CTOJIOMKOBBIE (CTOJOUYATHIC) U KPYTOBBIC JHATPAMMBI
10 MACCHUBaM 3HAYCHUH.

OnuchiBaTh U UHTEPHPETUPOBATH PEATbHBIE YUCIOBBIE JAHHBIE, MPEJCTABICHHBIE B
Tabauiax, Ha guarpammax, rpadukax.

Hcnonp3oBaTh AJisi ONMUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpeHEe
apudmMeTHIecKoe, MeraHa, HauOoJbpIIee U HaUMEHbIIIEE 3HAYEHHUs, pa3Max, KBapTUIIU.
Nmets npencTaBiaeHre O JOTUYECKUX YTBEPKICHUSIX U BHICKA3bIBAHUSIX, YMETh CTPOUTH
oTpullanusi, (HOPMYyJIHPOBATH YCIOBHBIE YTBEPXKACHUS MPU PEIICHUU 3a/ady, B TOM
YuCJe W3 JAPYTruX y4eOHBIX KypCOB, UMETh IMPEJCTABICHUE O TEOPEMax-CBOMCTBAX U
TeopeMax-Ipu3HaKaX, O HEOOXOJUMBIX U JOCTATOYHBIX YCIOBUSAX, O METOJE
JI0Ka3aTeNbCTBA OT MPOTUBHOTO.
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NmeTs mpencTaBieHWe O CIy9ailHOW W3MEHYMBOCTH Ha TIPUMEpax pe3yJbTaToB
U3MEpPCHUM, IIeH, (U3UYECKUX BEIIMYWH, AaHTPOMOMETPUUYECKHX JaHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonp30BaTh IJIs1 ONMHMCAHWS JAHHBIX YacCTOTHl 3HAYCHHM, TPYyNIUPOBAaTh JTaHHEIE,
CTPOUTH THCTOTPAMMBI TPYITTUPOBAHHBIX JTAHHBIX.

Hcnonb3oBaTh Tpadsl 11 perieHus 3a1a4, UMETh MPEACTABICHUE O TEPMHHAX TCOPUHU
rpadoB: BepiinHa, peOpo, Lemb, UK, MyTh B rpade, UMETh NpeacTaBieHue 00 00xoje
rpada 1 00 OpUEHTUPOBAHHBIX Tpadax.

K xonmy oOyueHuss B 8 kjacce OOyYaronIuiicss MOJNYYHT CICAYIOIINE TPEIMETHBIC
PE3yJIbTATHI:

OnepupoBaTh NOHATHUAMHM MHOYKECTBA, IOJMHOYKECTBA, BBINOJHATH ONEpPALMU  HAJ
MHOXXECTBaMH: OOBEJUHEHUE, NEPECeUEHUE, NEPEUUCIATh JIEMEHThl MHOXECTB C
UCIIOJIb30BAaHUEM  OPraHM30BAaHHOTO Mnepedopa W KOMOMHATOPHOrO  IpaBuia
YMHOKCHUS.

HaxoauTe BEpOSATHOCTH Cy4YalHBIX COOBITHI B CIy4allHBIX OIbITaX, 3Hasl BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM 4YHCIE€ B ONBITAX C PAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU, UMEThH TIOHITHE O CIy4YallHOM BBIOODE.

OmnuchiBaTh TaHHBIE C TIOMOIIBIO CPEAHUX 3HAYCHUH U MEp paccerBaHus (IHCIIEPCUs U
CTaHIApTHOE OTKJIIOHCHWE). YMETh CTPOUTh U HHTEPIPETUPOBATH JAHATPAMMBI
pacceuBaHus, UMETh MPEACTABICHHUE O CBSI3U MEXAY HaOII0JaeMbIMHU BEJIMYUHAMH.
WNmeTs mpencraBlieHHE O JepeBe, O BEpPIIMHAX M pEOpax JAepeBa, HCIOJIb30BAHUU
JIEpEeBbEB TMPU PEIICHUH 3a7ad B TEOPUM BEpPOSTHOCTEW, B JAPYIHX YUYEOHBIX
MaTeMaTUYECKUX Kypcax U 3a/1ad U3 ApYruxX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITUS KAk MHOYKECTBA JJIEMEHTAPHBIX  COOBITHIA
CIIy4ailHOTO OIIbITa, BBIOJHATH ONEpaludyd HaJ COOBITHSMH, HCHOJb30BaTh IPHU
pelIeHnH 3aJad JuarpaMMbl Oijiepa, YHUCIOBYIO MPSAMYI0, HPUMEHATh (opmyiy
CJIOKEHUS BEPOATHOCTEM.

ITonp30BaTbCsA MPABUIOM YMHOMKEHUS BEPOSTHOCTEM, HCIOIB30BAaTh ACPEBO A
IIPEACTABICHNS CIIY4YalHOI'O OIIBITa IPW pemeHur 3anad. OnepupoBaTrh HOHATHEM
HE3aBUCUMOCTH COOBITHH.

K koniy oOydenus B 9 kJjacce OOyyaromuiics TMOJYYHUT CIETYIOIIHE IPEeIMETHBIC
PE3yIBTaTHI:

Ilonw30BaThCs KOM6I/IHaTOpHI)IM IIpaBUIOM YMHOKCHHA, HaXOaHUTb YHUCJI0
MEPeCTaHOBOK, YHCIIO COquaHHﬁ, IMOJIb30BAaTbCA TPCYIrOJIbHUKOM Ilackans npu
peUICHUHN 3aJa4, B TOM 4YHCJIC Ha BBIYHUCIICHHUC BepOﬂTHOCTefI COOBITHH.
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Hcnonb30BaTh TMOHATHE T'E€OMETPUYECKOW BEPOSITHOCTH, HAXOJIUTh BEPOATHOCTHU
COOBITUH B OMBITaX, CBSI3aHHBIX CO CIy4YaWHBIM BBIOOPOM TOYEK M3 IIOCKOUW (hUTYDHI,
OTPE3KA, JJIMHBI OKPYKHOCTH.

HaxoauTh BepoOSITHOCTH COOBITHII B ONBITAX, CBSI3aHHBIX C UCIHBITAHUSIMHU  JIO
TOCTHKEHHUS IIEPBOr0 yCIIEXa, B CEPUAX UCTIBITAHUN bepHysun.

NmeTh npeacTaBieHne O CIydallHbIX BEJIMYUHAX U OMTO3HABATH CIIyYalHbIE BEJIMUYUHBI B
SBIICHUAX  OKPYXKAIOWIEr0  MHUPA,  ONEPUPOBATH  IIOHATUEM  «pacCHpeieTcHUe
BEPOATHOCTEW». YMETh CTPOUTH PACIPENCIICHUS BEPOSTHOCTEN 3HAUYCHUN CIy4alHBIX
BEJIMYMH B U3YUYEHHBIX OIBITAX.

Haxonute maTtemaThueckoe OXUIAHUE W JUCIEPCUI0 CIIYYaWHOW BEJIUYHMHBI IO
pacnpeneNieHUI0, MPUMEHATh YHCIIOBBIE XapPAKTEPUCTUKH W3YUYEHHBIX PaCIpeIelICHUN
IIPYU PELICHUU 3a/1a4.

HNMeTp npencTaBiIeHUE O 3aKOHE CIIyYaHBIX YMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTHU
B CIy4ailHOM HM3MEHUMBOCTH, MOHUMATh MaTeMaTUYeCKO€ OOOCHOBaHUE OJIU30CTH
YacTOThl U BEPOSITHOCTH COObITHS. VIMeTh mpencTtaBieHue O PoOJM 3aKOHA OOIBIINX
qucen B MPUPOJIEe U OOIIECTBE.

TemaTtuueckoe IAHUPOBAHUE COCTABIICHO C YYETOM paboydeil mporpaMMbl BOCTIMTAHUS

KOTI'ObY CII ¢ YUOII r. Kupc.

Peanu3anus BOCIUTATEJLHOTO0 TMOTEHIHAJA YpPOKa MpeanoJaraer
ciaeayomee:

e 100y KI€HUE IKOJbHUKOB COOIIO/IaTh HA YPOKE OOIIECTIPUHSITHIE HOPMbI OBEACHUS, II
paBWIa OOIICHUS CO CTAPIIMMHU (YUUTEISIMHU) U CBEPCTHUKAMU (IIIKOJLHUKAMU), TPHHIIHIT
bl Y4€OHOM JUCHUILIMHBI U CAMOOPTaHU3al U

® MPUBJICYCHUE BHUMAHUS IIKOJIHLHUKOB K [IEHHOCTHOMY aCIleKTy H3y4aeMbIX Ha YPOK
ax sIBJICHUM, OpraHu3aius ux paboThl C MOJy4yaeMOM  Ha ypOKE COIMAIbHO 3HA4YU-MOU
nH(popMalreil — THUIIMUPOBAHUE €€ 0OCYK/ICHHUSI, BBICKA3bIBAaHUSI YUAIIUMUCSI CBOET0 MH
€HUS 110 €€ MOBO/Y, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS;

®1ICTI0JIb30BAHUE BOCIIUTATEIHHBIX BO3MOXKHOCTEHN cofiepkaHusi yueOHOro MpeaMera ye
pe3 AEMOHCTpAIUIO ACTSIM IPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO MOBEJICHUS, TTPOSIBII
€HUS YeJIOBEKOJII0OUS U 100pOCEepI€UHOCTH, YEPE3 MOJ00p COOTBETCTBYIOIIUX TEKCTOB JJI
sl UT€HHUsI, 3a]1a4 JJ1s1 pellIeHUs], IPOOJIEMHBIX CUTYalHi 111 00CYKAEHUs B KJIacce
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TEMATHUYECKOE

INJIAHUPOBAHUE
7 KIIACC
HasBanwue pasaena KommuecTBo XapaKTEepUCTUKA JIEATEIIbHOCTU
OCHOBHOE conepKaHUe
(TembI) Kypca 4acoB 00yJaronmxcs
[IpencraBieHue TaHHBIX 4

[IpenacraBienrie JaHHBIX B BUIE
Ta0IuI, JUArPaAMM.

3arnoHeHue TaOIull, YTCHUE U
MMOCTPOEHHUE CTOJIOMKOBBIX
(cTomOUYATHIX) M KPYTOBBIX
JTarpaMm.

Utenue rpagukoB peagbHBIX
nporueccoB. M3Bneuenne
HH(pOPMALIMK U3 TUarpaMm 1
Ta0JINII, UCTIOJIb30BAHHUE U
HWHTEpHpeTaIys JaHHbIX.
[IpakTuueckas padota

OcBauBaTh CrOCOOBI MPEICTABICHUS
CTAaTUCTUYECKUX JTAHHBIX U YUCIOBBIX
MacCHBOB € TOMOILBIO TaOIUI U
JMarpamMM € UCTOJIb30BaHUEM
aKTyaJIbHBIX ¥ BOXKHBIX JTAHHBIX
(nemorpaduueckue qaHHBIC,
MIPOU3BOJICTBO MPOAYKIIUH,
OOIIIECTBEHHBIC M IPUPOJIHBIC SIBIICHHUS).
N3yuath MeToabl paboThl ¢ TAOTUYHBIMU
U TpaTIeCKUMU TPEICTABICHUSIMU
JAHHBIX C TOMOIIBIO ITU(POBBIX PECYPCOB
B X0JI€ MPAKTUYECKUX pabOT
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OmnucarenbHas CTaTUCTUKA

OnucarenbHas CTATUCTUKA: CPEHEE
apudmeTndeckoe, Mea1aHa,
pa3Max, HauOoJIbIIee U
HanMeEHbIIee 3HAUSCHU, KBAPTUJIH,
CpeHee TapMOHUYECKOE, CPEeHEE
rapMOHHUYECKOE YHCIIOBBIX JaHHBIX.
[IpakTuueckas padbota

OcBauBaTh MOHATHS YUCIIOBOM MacCHB
(Habop), Mepa LEeHTpa, B TOM YHUCIIe
cpenHee apuMeTHIECKOE, METHAHA,
4aCTOTa 3HAYCHHS

OnuchIBaTh CTATUCTHYECKUE JaHHBIE C

MOMOIIBIO CPEIHETO apUPMETUYECKOTO
1 MeauaHbl. Permate 3a1aumn.

N3yyaTs cBOMCTBA CPEAHUX, B TOM YUCIIE
C MOMONIbI0 HU(PPOBBIX PECYpPCOB, B
X0J1€ MPAKTUYECKUX PadoT.

OcBauBaTh MOHATHS. HAKOOJIBIIIECE U
HAaWMEHBIIIee 3HAUYCHUS YHUCIIOBOTO
MacCHBa, pa3Max, KBapTuib. Pemars
3a7a4u Ha BBIOOp crioco0a omucaHus
MaCCHBOB B COOTBETCTBUU C IPUPOAOU
TAHHBIX U TEJISIMU UCCIIEIOBAHUS, B TOM
YHCJIC B XOJI€ MMPAKTUYECKON PabOTHI
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CiyuaiiHasi ©3MEHYMBOCTh

[Tpumeps! ciydaitHOM
W3MEHUYMBOCTHU MTPU U3MEPEHUSIX, B
MacCOBOM NPOU3BOJICTBE;
TEHJEHIUU U CIIy4ailHble
KOJIe0aHUsl; TPYIIUPOBKA TAHHBIX,
IIPEACTABIICHHUE CIIy4YallHON
U3MEHYUBOCTH C IIOMOIIBIO
auarpaMM; 4acTOThl 3HAYEHUH;
CTaTUCTHYECKasl yCTOMYUBOCTb.
[IpakTuueckas padbota

OnuchiBaTh JaHHBIE C TOMOIIBIO
IPYNIUPOBKHU, CTPOUTH TUCTOTPAMMBHI,
BBIJIBUTATh MPOCTEUIIINE TUTTOTESHI.
OcBauBaTh rpadudeckue rnpeacTaBICHUs
Pa3HBIX BUJIOB CIIy4alHON
M3MEHYUBOCTHU, B TOM YHUCJIE C TOMOIIBIO
M (POBBIX pECYPCOB, B XO/€
MPaKTHYECKON pabOThI

Bsenenue B Teoputo rpados

I'pad, Bepmuna, pedbpo. CTeneHp
BepuuHbL. Yucno pédep u
CyMMapHas CTeI€Hb BEPIIHH.
[lonsiTe 0 CBS3HBIX Tpadax.
[TyTu B rpadax.

OcBauBaTh MOHATHS: Tpad), BEPIITUHBI U
pé6pa rpada, creneHs, myTh B rpade,
IIENH U ITUKJIIBI, yTh B Tpade, IoCKui
rpad, cBsI3HbIN Ipad), OpPUCHTUPOBAHHBIM

rpad.

IHHemrm wu mumkiael. OOxox rpada
(sityIepoB MyTh).

[lonsiTie 06 OPUEHTUPOBAHHOM
rpade. Pemienne 3a1a4 ¢ moMoIIbio

rpadoB

PemaTe 3a1a4n Ha MTOUCK CYMMBI
cTerneHeu BepiinH rpada, Ha TOUCK
o0xoza rpada, Ha TOUCK MmyTel B rpadax.
Hcnonp3oBaTh Tpadsl Py perieHun
3a/1a4 U3 anreOpbl, reOMETPUU, TEOPUU
BEPOSITHOCTEH, IPYTUX MPEIMETOB
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Jloruka

YTBEPKACHHUS U BHICKA3bIBAHUS.
Otpunianue yTBEpx ICHHUS,
YCJIOBHBIE YTBEPKICHHS, 0OpaTHbIE
Y PaBHOCUJIbHBIE YTBEPKACHUS,
HEO0OXOJMMBbIE U IOCTATOUYHbIC
YCIIOBHSI, CBOMCTBA M IPU3HAKH.
[TpoTHBOMOJIOKHBIE YTBEPKICHHS,
JI0OKA3aTeNIbCTBA OT MPOTHUBHOTO

N3yyats BUABI yTBEPKIACHUN U
BBICKA3bIBAaHUM.

OcBauBaTthb CIOCOOBI MMOCTPOEHHUS
YCJIOBHBIX YTBEPKACHUH, 10Ka3aTEIbHBIX
paccyxaeHul, (HOpMyIUPOBKU TEOPEM,
BBIpQXKAIOIIUX CBOWCTBA W TMPHU3HAKH,
METOJIbl MATEMAaTHUUECKUX JI0KA3aTEIIbCTB

Beposarnocte u
CIIy4alHOTO COOBITHS

qacToTa

Caiy4aitHbIN SKCTICPUMEHT (OIIBIT)
U CIIy4aliHO€ COOBITHE.
BepostHOCTh 1 wacToTa
ciyyaiiHoro coObITusi. Ponb
MaJIOBEPOSITHBIX U MPAKTUYECKHU
JIOCTOBEPHBIX COOBITHI B IPUPO/IE
u B obmiectse. [IpakTuueckas
pabota

OcBauBaTh MOHATHUSA: CITyYaWHBIN OIBIT
U ClIy4yailHO€ cOOBITHE, MAJIOBEPOSITHOE
U IPAKTUYECKU JOCTOBEPHOE COOBITHE.
N3yyaTh 3HaUUMOCTh MaJIOBEPOSITHBIX
COOBITHI B MPHUPOJIe M O0IIIECTBE Ha
Ba)XXHBIX IpuMepax (aBapuw,
HECYaCTHbIE CIIy4au, 3aluTa
nepcoHanbHOM nH(pOpMaLuy, nepeaayda
JTAHHBIX ).

N3yuaTh posib KIIACCUYECKUX
BEPOSITHOCTHBIX Mojienel (MOHETa,
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UrpajgbHas KOCTh) B TCOPHUHU
BEPOSITHOCTEH.

HabGnrogats 1 U3y4aTh 4aCTOTY COOBITUI
B MPOCTHIX 3KCIIEPUMEHTAX, B TOM YHUCIIE
C IOMOIIIBIO TU(PPOBBIX PECYPCOB

[ToBTOpeHue, 0600IICHNE, 5 [IpencraBneHue NaHHBIX. [ToBTOpATP M3y4EHHOE W BBICTPAUBATH
CHCTeMATH3alHsl 3HAHUI OnucarenbHas CTaTUCTHKA. CHUCTEMY 3HAHUMU.
BeposTHOCTE Ci1y4ailHOro Pematsp 3agaun Ha npeICTaBICHUE U
COOBITHSL. OIIMCAaHUE TAHHBIX C IIOMOIBIO
MHuosecTBa ¥ IIOJAMHOKECTBA. W3YYCHHBIX XapaKTEPUCTHK,
DyieMeHTHl Teopuu rpadon npeicTaBIeHUe HHOOPMAITUH C

MOMOIIIbIO TpadoB.

OO6cyxnaTh MIPUMEPBI CIIy4allHbIX
COOBITHUH, MAJIOBEPOSITHBIX u
MPAKTUYECKN JIOCTOBEPHBIX CIyYalHBIX
COOBITUH, UX POJU B MPUPOJE U KU3HU
YeJI0BEKa

OBIIEE KOJIMYHECTBO 34

YACOB IIO ITPOI'PAMME
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8 KJIACC

HaszBanue pasnena KomnuecTBo XapakTeprucTruka JesITeIIbHOCTH
OCHOBHOE conepKaHue
(TembI) Kypca 4acoB o0yJaronmxcs
[ToBTOpEeHue kypca 7 kiacca 3 [IpeacraBienne [OaHHBIX B BUJE

TaOJIUIl U JUarpamm.
OnucareipHasg CTaTUCTHKA.

CnyyaitHasi U3MEHUYUBOCTD.
Cny4aitHbie COOBITHS.

BepositTHOCTH M 4aCTOTBHI.

DJIeMEHTBI TCOPHUHN MHOXKCCTB.

DneMeHTHl Teopuu rpadoB

IIoBTOpATH W3y4EHHOE W BBICTpAaMBaTh
CUCTEMY 3HAHUM.

Pemrats 3a1a4m Ha IPEACTABICHNUE U
ONMCAHNE JAHHBIX C TOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK. Pemarp
3a/1a4M HA IPEICTABICHUE
rPYNIUPOBAHHBIX TAHHBIX U ONTUCAHUE
CIIy4ailHOM M3MEHYMBOCTH.

PemaTte 3agauun Ha onpeneeHne 4acTOTh
CIIy4yalHbIX COOBITUM, 00CYXIEHUE
MIPUMEPOB CIyYalHBIX COOBITUH, 3a1a4u
Ha OINMKMCaHUE MHOXECTB U IMPEJICTaBICHUE
uHdopManuu B Bujie rpadon

119



MmnoxecTBa

MHOkeCTBO ¥ HOAMHOKECTBO.
[TIprimepbl MHOXKECTB B
OKPYKaOIIEM MUDE.
ITepeceuenue u oObeTMHEHUE
MHOk€ECTB. [[marpamMmmel Jitnepa.
Hucnoseie MHOXKECTBA. [Ipumepsl
MHOXECTB U3 alareopsl U

OcBauBaTh MOHSITHS. MHOZKECTBO,
IMIOJAMHOIKCCTBO, BKIIIOYCHHUC, IICPCCCUCHUC
u O6’BGI[I/IHCHI/IC MHOXECTB, YUCIOBBIC
MHOKCCTBA, YUCJIOBBIC ITPOMCIKYTKH.

Pemiats 3a1auu ¢ momoiibio Gopmyn
BKJTIOUYEHUS-UCKITIOUECHUS

TEOMETPHUH.
[lepeuncnenue DJIEMEHTOB
MHOKECTB Cc IIOMOIIBIO
OpraHMW30BaHHOTO mepebopa u
rpaBuia YMHOKEHUS.
dopmyiia BKJIFOUECHMU -
HCKJIIOUCHUS
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BeposTHOCTS citydaitHOTO
COOBITHS

DneMeHTapHbIE COOBITUSI.
BeposiTHOCTH CcilydailHBIX COOBITHI.
OnpITH C pAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITHSMU.
Crnyualinblil BEIOOD.

[IpakTuueckas padota

OcBauBaTh MOHATHUSA. YJIEMEHTAPHOE
coObITHE, ClTydyailHOe COOBITHE KaK
COBOKYITHOCTb OJIaronpUsITCTBYFOIIHUX
3JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXKHBIE 3JIEMEHTAPHbBIC
COOBITHS.

Pemrate 3a1aun Ha BEIYUCIICHUE
BEPOSTHOCTEH COOBITHII TTO
BEPOSTHOCTSM DJIEMEHTAPHBIX COOBITHI
CIIyYalHOTO OIBITA.

Pemrate 3a1aun Ha BBEIYUCIICHUE
BEPOSTHOCTEH COOBITHII B ONBITAX C
PaBHOBO3MOKHBIMHU JIEMEHTaApPHBIMHU
COOBITHSIMH, B TOM YHCIIE C

TTOMOIIbIO KOMITBIOTEPA.

[IpoBOANTH M U3YyUYaTh OMBITHL C
PaBHOBO3MOKHBIMHU JIEMEHTaApPHBIMHU
COOBITHSIMH, B TOM YHCIIE

C UCIOJIb30BAHUEM MOHET, UTPATBHBIX
KOCTEH U IPyTUX MOJEJEH B X0/1e
MPaKTHYECKON pabOThI
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OmucarespHast CTAaTUCTHUKA.
PaccenBanne naHHBIX

N3mepenune paccenBanus
YUCIIOBOTO MaccuBa. Jlucnepeus u
CTaHJIapTHOE OTKJIOHEHUE
yucaoBoro Habopa. CBoiicTBa
JTMCTIEPCUN U CTAaHIAPTHOTO
OTKJIOHEHHS.

JlmarpaMMbl pacCEeMBaHUS JBYX
HaOJIFOTaeMbIX BenunH. JInHeitHas
CBsI3b Ha TMarpaMMe PacCeUBaHUA.
[IpakTuueckas padota

OcBauBaTh MOHSITHS. AUCIICPCHUA U

CTaHJapPTHOC OTKJIOHCHHUC, UCIIOJIB30BaATh

9TH XaPaKTCPUCTHUKHU I OIMMCAaHUA
pacCCruBaHuA JaHHBIX.

BBII[BI/IFaTB TUNOTE3BI 00 OTCYTCTBUH WJIN

HAUIMYUHU CBSI3M IO JUarpaMMaM
paccenBaHusI.
CTtpouTh auarpaMMmbl pacCEUBaHUS

M0 WMEIOIIUMCSl JaHHBIM, B TOM
qucie C TIOMOIIbI IU(PPOBBIX

pecypcoB

Bsenenue B Teoputo rpados

Jepeso. [lepeBo cirydaitHOro
skcriepuMeHTa. CBOKCTBA
JIEPEBbEB. €IMHCTBEHHOCTD MyTH,
CBSI3b MEXK]1y YUCJIOM BEPIIUH U
yuciom péoep. [lonsitue o
I0CcKux rpadax. Pemenue 3agau
C MTOMOIIBIO JI€PEBHEB

OcBauBaTh MOHATHSA: JEPEBO Kak rpad
0e3 IMKIIa, BUCsAYas BepuiuHa (JIUCT),
BETBb JICPEBa, MyTh B JCPEBE, JHAMETP
aepesa.

N3yuaTe cBOMCTBA AepeBa:
CYIIECTBOBAHHME BUCSYEN BEPILUHBI,
€MHCTBEHHOCTh MYTH MEXAY JIBYMs
BEPIIMHAMHU, CBA3b MEXK]Ly YUCIOM
BEPIIUH U yuciaoMm pédep. Pemars
3a/1aud Ha TIOUCK U MEePEYUCIICHUE
myTel B iepeBe, OnpeeaeHue yucia
BEpUIWH Uiu pEOEp B JepeBe, CBOMCTBA
IJIOCKUX TpadoB
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Jloruka

Jlormueckune coro3el «U» u «NJIN».

CBs3b MCKAY JOTMYCCKUMHA

N3yuars METOJIBI 51
MAaTEMATUYECKUX YTBEPKIACHUM,

CTPYKTYPY

COI03aMHM W OTIEpAIUSAMHU HaJ
MHO>KECTBaMH.
Hcnonp30BaHuE JTOTHIECKUX
COI030B B ajireodpe

COIEpKAIUX  JIOTUYECKHUE  COMO3BL
OcBauBatb HCIIOJIb30BaHUE
JIOTHYECKUX COIO30B IPU MHOCTPOCHHUH
CHUCTEM M COBOKYIIHOCTEW YpaBHEHHU U
HEPABEHCTBO OT IIPOTUBHOT'O

Onepannu Hax Cily4alHBIMU
coOpITHAMH. CI0KEHUE

BEPOATHOCTEU

CnydaliHble COOBITHSA Kak
MHOECTBA dJIEMEHTaPHBIX
COOBITHH.

[IpoTHBOMOJIOKHBIE COOBITHS.
Omneparuy HaJ COOBITHSIMH.

dopmyna CI0KEHUS BEPOATHOCTEN

OcBauBaTh MOHATHS: B3AUMHO
MIPOTHUBOIIOJIOKHBIE COOBITHS,
omiepaluy HaJl COOBITHUSIMH,
o0BeIMHEHUE U TIEpECEUCHNE COOBITHH,
COBMECTHBIC U HECOBMECTHBIE COOBITHSI.
N3y4aTh TEOpEMBI O BEPOSITHOCTH
00beTMHEHUS ABYX COOBITHH ((POPMYJIBI
CJIOKCHHUST BEPOSTHOCTEH).

Pemiate 3a71a4u, B TOM YKCII€ TEKCTOBBIE,
Ha BBIYMCIIEHUE BEPOATHOCTEMN
00bEIMHEHUS U MepeceUeHUs COOBITUN ¢
MOMOIIBIO YHCIIOBOM MPSIMOM, THATPAMM
Ditnepa
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YcnoBHast BEPOATHOCTb,
YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBIE COOBITUSI

IIpaBuno yMHOXEHUS
BEPOATHOCTEU. Y CIIOBHASI
BEPOSITHOCT.
[IpencraBnenue c1y4aitHOTO

OKCIICPUMEHTA B BUJC ACPCBA.

HezaBucumbie cOOBITHUSA

OcBaunBaTh MOHATHS: TPABUIIO
YMHOKEHUS BEPOSITHOCTEM, YCIOBHAA
BEpPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIy4yalHOro onbiTa. Pemare
3a/1a4M HA OTNIPEJIEIICHNE U CBOMCTBA
HE3aBUCHUMBIX COOBITHM. PermaTh
3a71a4M Ha MOUCK BEPOSITHOCTEN

C UCIIOJIb30BAHUCM ICPCBaA CquaﬁHOFO
OIIBITa
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[ToBTOpeHmne, 0600IICHNE, 5 PaccenBaHne maHHBIX B YHCIIOBBIX I
. OBTOPATh H3YYEHHOE M BBICTPAUBATH
cucremMaTrmui3anuda 3HaHU MacCCUBax. OnepaHHH HaJ p y p
CHUCTEMY 3HAHUM.
MHOXECTBAMH U COOBITUSIMU.
. Pemrate 3amaun Ha nipeacraBiieHUE
BeposTHOCTSH city4aitHOTO A pel
el T —— YU OIHCAHWE [aHHBIX C IMOMOULIBIO
YMHOKEHHE BEPOSTHOCTEH. M3yYEHHBIX XapaKTEPUCTHUK.
JlepeBbs U TI0CKHeE rpadbl PemaTe 3agaun ¢ npumMeHeHUEM
rpadoB. Pemiats 3aaun Ha HAXO0XKJICHHE
BEPOSITHOCTHU CITyYalHOTO COOBITHUS TIO
BEPOSITHOCTSAM 3JIEMEHTaPHBIX COOBITUIA.
PemaTe 3anaun Ha HAXOXKAEHUE
BEPOSATHOCTEH OObEIMHEHHS U
nepeceyeHus COObITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM
rpauyecKux MpeICTaBICHUN
34
OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
9 KUIACC
HasBanwue pasaena KommuecTBo XapaKTEepUCTUKA JIEATEIIbHOCTU
OcHOBHOE cOJiEepKaHue
(TembI) Kypca 4acoB 00yJarommXxcs

125



[ToBTOpeHue kypca 8 kimacca

[IpencraBneHue NaHHBIX.
OmnucarenbHas CTaTUCTHUKA.
Omneparuy HaJ COOBITHSIMH.
HezaBucumocThs COOBITHH.

JlepeBbs 1 TIOCKuE rpad

HOBTOpHTB HN3Yy4YCHHOC MW BbICTPAMBATDH

CUCTEMY 3HaHUM.

Pemate 3agaum Ha npencTaBIeHUE U
ONMCaHWe JaHHbIX. Pemare 3anaun Ha
HaXO0XJCHHUE BEPOATHOCTEN
00bEIMHEHUS U MepeceueHUs] COOBITUH,
B TOM YHCJIE HE3aBUCUMBIX C
UCII0Ib30BaHUEM IpaduuecKux
MPEJICTABICHUIN U JEPEBA CIIYYANHOTO
OmbITa

DneMeHThl KOMOMHATOPUKHU

Kombunatopuoe MPaBUIIO
yMHOeHUs. llepecTaHOBKY 1
(bakTopuar.

Yucno coyeTaHui U TPEyTrOJIbHUK
[Tackansa. CBoiicTBa uucen
couetannil. buanom Herotona.
Pemenue 3ama4u ¢ uCnosib30BaHUEM
KOMOMHATOPUKHU

OcBauBaTh MOHATHUS: KOMOMHATOPHOE
MPABUJIO YMHOXKEHUS, YIOPSIIOYEHHAs
napa, Tpoiika 0OBbEKTOB, IEPECTAHOBKA,
(baxkTopual yucaa, COUeTaHUE YUCIIO
coueTtaHuil, TpeyroubHuK [lackans.
Pemiats 3a1aun Ha niepeyuCIeHUE
KOMOMHAIUH, KOJTUYECTBA SIIEMEHTapPHBIX
COOBITUI, HAX0XKICHUE BEPOSTHOCTEN
COOBITUI C MPUMEHEHUEM
KOMOHWHATOPUKH, B TOM YHCJIE C
UCIIOIb30BaHuEM Tpeyroibuuka [lTackarns.
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Perrats 3a1a4u Ha IPUMEHEHUE YUCIIA
couetaHuid B anreOpe (CokpaméHHoe
yMHOXeHue, 0nHOM HbroToHa)

I'eomeTprueckas
BEPOSITHOCTH

I'eomeTpuueckas BEpOATHOCTb.
Cry4aifHblil BEIOOp TOUKU W3
(Gurypsl Ha IIIOCKOCTH, W3
OTpE3Ka, U3 AyTH OKPY>KHOCTH

OcBauBaTh MOHITHE T€OMETPUUECKOU
BEPOATHOCTH.

Permath 3a1aun Ha HAXOXICHUE
BEPOSATHOCTEH B OMbBITAX, MPEICTABUMBIX
KaK BbIOOp TOYEK U3 PUrypsl Ha
IUTOCKOCTH (MHOTOYTOJIBHUKA, KPYTa),
U3 OTpe3Ka WU IYTH OKPYKHOCTH, H3
YHCIIOBOT'O TPOMEXKYTKA
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HcnsiTanus bepuyinu

HcnpiTanus. Ycnex u Heyaayva.
Cepust UcIBITaHU 10 TIEPBOTO
ycrexa.

Cepus ucneitanuii bepuymm.
BeposatHoctu coObITHl B cepun
ucnbITaHni bepryu.

CrnyualiHblil BBIOOp U3 KOHEYHOIO
MHOXECTBA

OcBauBatTh MOHATHS: UCTIBITAHUE,
AJIEMEHTapHOE COOBITHE B UCIIBITAHUU
(ycmex u Heyaada), cepusi UCTIBITaHHH,
HACTYIUJIEHUE MEPBOTO ycrnexa

(Heynmauwm), cepus UCTbITaHUN bepHysum.

Pemrats 3a1a4n Ha HAXOXKICHHE
BEpPOSITHOCTEN COOBITUH B cepuu
WCIIBITAHUN 10 IIEpBOro ycrnexa. Pemars
34141 HA HAXOKIECHHUE BEPOSATHOCTEU
COOBITHII B CEpUU UCIIBITAHUI
bepnyiui, B TOM 4yucie ¢ HOMOLIBIO
U(PPOBBIX peCypcoB

128



CiyvaiiHasi BEJIMYMHA

Cny4aiiHas BelM4MHa U
pacnpeiesieHue BEpOsITHOCTEN.
[Ipumepsl ciydalHbIX BETUYUH.
BaxHble pacnipeieeHust — 4YUCI0
MOIBITOK B CEPUU UCIIBITAHUN 0
MIEPBOr0 yCIIeXa U YKUCIIO0
YCIEXOB B CEPUM UCTIBITAHUN
bepnymm (reomeTpudeckoe u
OMHOMHAJIEHOE pacIpe/IeIICHN)

OcBauBaTh NMOHITHUA: CIy4dailHas
BEJIMYMHA, 3HAYCHUE CIy4allHOU
BEJIMYHHBI, paclpeeIcHue
BEPOSITHOCTEH.

N3yyaTh, B TOM 4UCiE ¢ IIOMOILBIO
U(POBBIX PECYPCOB, U OOCYKIaTh
[IPUMEPBI TUCKPETHBIX U HENIPEPBIBHBIX
CITy4aiiHBIX BETMYHUH (B TOM YHCIIE€ POCT U
BEC YEJIOBEKA, YUCIECHHOCTD HACEJICHUS,
CTOMMOCTH TOBAPOB H yCIYT), CITy4alHbIX
BEJINYUH, CBA3aHHBIX C U3yYEHHBIMU
CIIy4YalHBIMH OITBITAMU
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YUucnoBble XapaKTEPUCTUKH
CIIy4allHbIX BEJIUYWH

MareMaThdecKoe 0KUIaHUE
CIIy4alilHO! BEJINYHHBI.
DU3NYECKUN CMBICIT
MaTEMaTUYECKOTO OKUIAHUS.
[Tprmepsl UCTIOIB30BAHUSA
MaTEMaTUYECKOTO OKUIAHUS.
Jlnucriepcust u CTaHIapTHOE

OTKJIOHEHUE CIIy4alHOU BEJIUYUHBL.

CBoiicTBa MaTEMaTHYECKOT'O
0KUJIaHUA U JTUCTICPCUH.
MatemaTudeckoe OXKHJIaHue 1
JTUCTIEPCUS N3YUYEHHBIX
pacnpeeseHui

OcBauBaTh MOHATHUSA: MATEMATUYECKOE
0’KUJAHUE CIYyYaTHON BEJIIMYMHBI,
JUCIIEPCUS U CTaHAAPTHOE OTKIIOHEHHE
CIIy4alilHO! BEJINYHHBI.

Pemrates 3aga4u Ha BEIYMCIIEHUE
MaTeMaTU4YECKOIO OXKUIaHUS U
JTUCIIEPCUN TUCKPETHOM CIIy4aliHON
BEJINYMHBI 110 3aIaHHOMY
pacIpeneneHuto, B TOM YHCIIe 3a1aY,
CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMHTBCS ¢ MATEMATUYECKUM

0KUJIAHUEM U IUCIIEPCUEH HEKOTOPBIX
pacupeiesieHui, B TOM YHCIIe

pacrpeneneHus Ciry4aiHoN BETUYNHBI
«YHCIIO YCIEXOB» B CEPUM UCIIBITAHUN
bepnyum
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3aK0H OOJIBIINX YHUCEJT

HepaBenctBo YeOnimieBa. 3akoH
OOJIBIINX YHCETL.

MaremMaTrndeckrue OCHOBAHHUS
U3MEPEHUS BEPOATHOCTEMN. POIb 1
3HAYEHHE 3aKOHA OOJIBIITHUX YUCEeI

B HayKe, B IIPUPOJI€ U OOIIECTBE, B
TOM YHUCJI€ B COLMOJOTHYECKUX

00CIIeTOBaHUSIX U B UBMEPEHUSIX

MN3yyath yacTtoTy COOBITHSA B
MTOBTOPSIFOIINXCSA CIIYYaWHBIX OIBITaX
KaK CIIy4alHYI0 BEJINYHHY.

3HAKOMUTBCS 3aKOHOM OOJIBIINUX YHUCEIN
KaK  MaTeMaTHYeCKUM  BBIPAXKECHHE
CTaTUCTUYECKON YCTOWYNBOCTH YACTOT U
CpPEIHUX 3HAYCHUH.

Pemats 3amaun Ha u3MepeHue
BEPOSITHOCTEN C MOMOIIBIO YaCTOT.
OO0cCyXaaTh poiab 3aKOHA OOJIBIINX YUCE
B 000CHOBaHUHU YaCTOTHOTO METOJa
M3MEPEHUSI BEPOATHOCTEH, B IPUPOJE U
B 001IECTBE

[ToBTOpeHue, 06001ICHNE,
cCUCTeMaTHU3alus 3HAaHUI

BepositHoCcTH cityyaliHBIX
COOBITHUH.

DneMeHThl KOMOWHATOPHKHU.
Cepus ucneitanuii beprysum.
CityyaliHble BEJTUYUHBI U
pacrpeneneHusl.

UucnoBble XapaKTEPUCTUKU
CIIy4yalHbBIX BEJIUYMH. 3aKOH
OOJIBIIINX YHCEIT

[IoBTOpATP M3y4EHHOE W BBICTPAUBATH
CUCTEMY 3HAHUM.

PemaTe 3anaun Ha HAXOXKACHUE
BEpPOSITHOCTEN B CEPUSIX HE3aBUCUMBIX
WCIIBITAHUM, B TOM YHCIIE C IOMOIIBIO
KOMOUHATOPHBIX (aKTOB U (HOPMYIL.
PemaTe 3agaum Ha onpeneneHue CBONCTB
pacupenesieHni, HaX0XKICHUE
MaTeMaTUYECKUX OKUIAaHUN
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Y TACTIEPCUN U3YUYEHHBIX
pacupeneeHun.

OO6cyxnath pojib 3aKOHA OOJIBIINX YUCET
B HayKe, B IIPUPOJIE U B OOLIECTBE

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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C.b.CyBopoBa u ip. — M.:
[Tpoceemenne, 2010.

3) Ypoku anredpsl B 7 Kjaacce: KHATA JJIs
yuautens /| B.1.XKoxos, JI.b.Kpaiinesa.
— M.: [Ipocsemenune, 2010.

4) JlnpakTHUecKHue MaTepuabl 10 anreope
s 7 knacca / JI.W.3BaBuy,
JI.B.Ky3nenosa, C.b.CyBopoBa. — M.:
[Tpoceemenne, 2010.

5) Anreopa. Temaruueckue TeCThI. 7 Kacce
/ YO.I1. lynauneH, B.JI.Kponrays. —
M.: IIpocBemenue, 2010.

6) AnreOpa. TecThl IS IPOMEKYTOUHOU
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arrecranuu. 7 — 8 ximacc / mox pen.
@.D.JIbiceHko. — PocToB-Ha-/{oHYy:
Jlernon-M, 2009.

7) ®eoktucroB U.E. Anrebpa. 7 k1.
JIMIakKTHYECKUE MaTepUAITbI.
Meroanueckue pekoMeHaanuu. — M.:
Muemosuna, 2013. — 173 c.deokTrcToB
N.E.

8) Iporpamma jist 00me00pa3oBaTEIbHBIX
yapexaeHuii. [lnanupoBanue yueOHOTO
Matepuana. Anrebpa. 7-9

kiaccel. — M.: Muemosuna, 2010. — 37 c.

HOpMaTI/IBHI)Ie JOKYMCHTBI

o ®enepanbubiit 3akoH "O06
obpa3oBanuu B Poccuiickoit
denepanyu’

e @enepanbHbIEC NIEPEYHU
Y4EOHUKOB, PEKOMEHJOBAHHBIX
(momyIIeHHBIX )
MuHnuctepcTBOM 00pa3oBaHuUs
1 Hayku Poccuiickoi
denepaunu K UCIOJIb30BAHUIO
B 00pa30BaTeIbHOM MPOIECCE B
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00111600pa30BaTEIBHBIX
yupexaeHusx, Ha 2015-2016 yu
T.

o @enepanbHbI
roCy1apCTBEHHBIN
o0Opa3zoBaTeIbHbIN CTaHIAPT
OCHOBHOTO 00IIIETO
00pa3oBaHUs

e HHTepHeT-pecypChl

http://www.mon.gov.ru/pro/fgos/

http://www.fipi.ru/
http://www.etudes.ru/
I'eomeTpus

1.Atanacsu JI.C. I'eomerpus 7 — 9. YueOHUK
st 7 — 9 KImaccoB cpeHer MKoJbl. M.,
«IIpocsenienune»
2.bypmuctpoa T.A. I'eometpus 7 - 9
knaccsl. [Tporpammel
00111e00pa30BaTeNbHBIX yUpexKaeHu. M.,
«IIpocsenienune»
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3.3uB B.I'. 'eoMeTpus: TUIaKT.
matepuainsl aius 7 k1. / B.I'. 3us, B.M.
Meiinep. — M.: IIpocsemienue,
4.byty3oB B.®. I'eomerpus. Pabouas
nporpamma K yueOHuky JI.C.AtaHnacsHa u
TIPYTHUX.

7-9 KJIaCcChI: MOCOOUE ISt
yuuTeneu o0ieoopa3os.
yupexaenuii / B.®. byry3os. — M.:
[Ipocsemienne N3yuenune
reomeTpuu B 7, 8, 9 kaccax:
METOJl, PEKOMEHIallUK KH. JJIs
yuutens / [JI.C. AranacsiH, B.®.
byty30B, H0.A. I'ma3koB u ap.]. -
M.: IIpocsenienue

7-10

5.Epmosa A.Il., 'onmo6opoasko B.B.,
EpmoBa A.C. CamocTOosITeNIbHBIE U
KOHTPOJIbHBIE pabOTHI MO anredpe u

reoMeTpuH I / Kjacca. — /-e u3JI., UCIIp.

u nomn. — M.: MJIEKCA

6.COOpHHK 3aJaHui 115
MaTeMaTU4YeCKOr0 KOHTPOJISl 3HAHUM.
I'eomerpus A.Il. Epmiosa
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7 .IloypouHble pa3pabOTKU MO0 TEOMETPUU
7 xn. H.®.I'aBpuinioa, M.: - «<cBAKO»
8.Mumenko T.M. ['eomeTpus.
Temarnueckue TecThl. 7 kiacc /
T.M.Mumenko, A.Jl.biuakos. — 3-¢ u3.,
nopab. — M.: [IpocBemienue
9.I'eometpus. Pabouas rerpaas, M.:
[Ipocsewienue
10.I'eomeTpusi. MaTeMaTHUECKUE TECTHI.
T. M. Mumesko, A./[. bauHkoB.

e caiir alex larin.

e cair «Pemry OI'O»

BeposTHOCTh M cTaTuCTHKA

1. Marematuka. BeposaTHoCTh 1
CTaTUCTHKA. 7-9-¢ KJIacCHhI:
0a30BbIi YPOBEHB. METOJUYECKOE
1mocooue K MpeaIMeTHON JTUHUN
Y4EOHHUKOB MO BEPOATHOCTH U
cratuctuke 1.P.Bricoikoro,
N.B.Amenko nox pen.
N.B.fmenko._ Mockaa:
[Ipoceemenne
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2. MaTeMaTtuiecKkasi BEpTHKAJIb.
Teopust BEpOATHOCTEN U
cratuctuka 7 - 9. //1.P.
Briconkuii, A.A. Makapos, 10.H.
Tropun, U.B. Amenko. - M.:
MITHMO

3. MaTtemaTuka. YHUBEpCATHHBINA
MHOTOYPOBHEBBIN COOPHUK 3a7ad.
7-9 Kmacceol.

HU®POBBIE OBPA30OBATEJIbBHBIE
PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.  Caiit JlabopaTopuu Teopuu
BEPOATHOCTEU U CTATUCTUKU
MIIMHO
«BeposaTHOCTh B IKOIE». - Pecypc
noctyma: http://ptlab.mccme.ru/vertical
2.  Caiit «BeposTHOCTH H
CTAaTUCTHKA B IIKOJBLHOM Kypce
MaTeMaTUKH: YU4eOHUK,
METOJUYECKOE TOCOOUE AJIst
yuuTeNs ¥ Habop HU(pPOBBIX
PECYpPCOB, BUPTyaJIbHBIC
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http://ptlab.mccme.ru/vertical
http://ptlab.mccme.ru/vertical
http://ptlab.mccme.ru/vertical

nabopaTopuu JJisl MOJICIUPOBAHUS
CIIy4alHBIX OIMBITOB, COOBITUHN U
BEITUIMH»
I/Konkypc HOTIIK "Pa3paboTka
NHHOBaIIMOHHBIX YY4EOHO- METOIUYECKUX
komiutekcoB (MYMK) st cucteMsr
oO1mero oOpazoBanus'. - Pecypc mocryna:
http://school-
collection.edu.ru/catalog/rubr/5ececha0-
3192- 11dd-bd11-0800200c9a66/107406/
Teopust BEPOATHOCTEW U MaTEMATUYECKAs
CTaTUCTUKA. MeToaudyeckue MaTepuaibl. -
Pecypc mocryma: http://matem-
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http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://matem-109.ru/matem/teor_ver.htm
http://matem-109.ru/matem/teor_ver.htm
http://matem-109.ru/matem/teor_ver.htm
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