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Mopyab «Aaredopa»
MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOJIOJDKEHHUS 00pa30BaHMs M B IOBCEIHEBHOM ku3HU. Pa3Butne y oOydaromuxcs
HAYYHBIX TPEACTABICHUA O TMPOMCXOXKACHUU U CYIIHOCTH anreOpanyecKux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTEeMaTHYECKOI HayKO#l SIBJICHUHN U MPOLIECCOB
B MpUPOJEC W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KQuecCTB MBIIIJICHNs, HEOOXOIUMBIX Ul aJIaliTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOppl oOecreyMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOI0 MBINUICHUST OOYYaroIIMXCsA: OHM HCHOJB3YIOT JAEIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpPEANoJaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 BJISETCS peaau3alueil 1e1TelIbHOCTHOTO MPUHIINIIA O0yUEHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpyTMMH €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TMPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTuueckoro s3pika. CopaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BaThCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOJUMOIro JUIsl PELIeHHUs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIEeH MaTeMaTHu4ecKod MOJAENd
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIUUCIEHUA», «Anredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAJIBHBIMU YKCIIaMU. Pelienne 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEATbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHHUE BBIPAKECHUS C NIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOAOOHBIX CIaraeMbiX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHeHUW. CocCTaBi€HHE YpaBHEHUN IIO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHus TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepu3yrTcs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBIICHUEM MHTEpeca K IIPOUUIOMY M  HACTOSALIEMY POCCUHCKOU
MaTeMaTUKU, LEHHOCTHBIM  OTHOUICHUEM K  JOCTWIKEHHUSIM  POCCUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
npaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHHUIO 3TUYECKUX NPOOJIeM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa30oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Ui YCTENMIHON MpodeccruoHaTbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:



CIIOCOOHOCTBIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PENICHUM, PaCcCYyXIACHHUN, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTallMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA UENIOBEKA, MIPUPOJBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JESATEIbHOCTH, JTANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKH U MAaTeMaTU4YECKOW KYJIbTYpOM Kak CpeiCTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEIOBATEIBCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHITh MATEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQPIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTAIlMEN Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU ISl PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel cpeibl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLIEHKH HMX BO3MOXHBIX TOCIEACTBUI ISl OKPYXKAlOIIEH Cpeapl, OCO3ZHAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHus;

8) ajanTanus K M3MEHSIIOUIUMCH YCJIOBHSM COLUMAJIbHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO NIESITENBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOW AESTEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HAaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEMbIE PEIICHUS W JCHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE PU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLICHUM MEXIYy MNOHATHAMH, (POPMYIHPOBATH
ONpENENICHUs]  IOHSTUM, YCTaHABIMBATh CYIIECTBEHHBI  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpPMYJIUPOBAaTh U  MPEeOOpPa3OBbIBATh  CYXKIACHMS:
YTBEpIAUTENIbHbIE W OTPULIATEbHBIC, €AUHUYHBIE, YacTHbIE M 0OOIIMeE,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBOpeursi B (pakTax, AAHHBIX, HAONIOACHUSX U YTBEPKIACHUSX,
npemjaraTb  KpUTEPUM U BBIABJICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNI;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pernieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe J1eiicTBUS.

UCTIONb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUH HHCTPYMEHT MO3HAHUSA,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOe, (POPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MMO3UIUIO, MHEHHUE;

IPOBOAUTH 1O CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJNbIIOe  WCCIEAOBaHWE IO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 1O PE3yJbTaTaM
NPOBEAEHHOTO HAOIONCHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TaKKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSX.



Pabora ¢ unopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HU30BITOYHOCTH HH(OpPMALMH, HAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOUpaTh (GopMy TMpEACTaBIeHUs HHDOpPMAMM U HILIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JuarpaMMaMu, HWHOM Trpadukod U uX
KOMOHMHAIIUSIMU,

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM
YUUTENIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIpUHUMATh H  (OPMYIHPOBATh CYXIEHHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJTy peIleHus 3aja4i, KOMMEHTHPOBATh MOTYYCHHBIN Pe3yibTarT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1a€MON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOMCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JHaylora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popMe (HhopMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS;
OPEICTaBISITh  PE3yNbTaThl  pEHICHHA  3a/Jadd,  OSKCICPUMEHTA,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUAYAIbHON pa0OThl TpU pEIIeHUH YYEOHBIX MaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHON AESITENbHOCTH, TUIAaHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacnpelessiTb BHABI pPadOT, JOroBapUBaThCA,
o0CyX)aTh MPOLIECC U Pe3yyIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TIpPyNmnoBbIX (opmax paboTsl (0OCyXIeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JpYTUE), BBINOJHATH CBOK YacTb
paboTHl M KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OopMyIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM PELIECHUs 33Ja4d (MU €ro
4acTh), BbIOUpaATh CIOCOO peleHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H



COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb M KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUK.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJIA Ipouecca H
pe3yibTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLCHMBATH COOTBETCTBUE pe3yjbTaTa IEATEIBbHOCTH ITOCTABICHHON LU
U YCIIOBUSIM, OOBSCHATh NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOAWUTh OIUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 KkJjacce OOydYarolmMiiCs TMOJYYUT CIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BbIYHCICHUSA

BbINoNHATh, coYeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, ApU(PMETHUECKUE
JEUCTBUS C PAllMOHAILHBIMU YHCIIAMH.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUN, MPUMEHSTh pPa3HOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpKAILUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMMHMCH YUCEN K ApPYroil (mpeoOpa3oBbIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOK).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyIJITh YnCa.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUEHHM
YHUCJIOBBIX BBIPAXEHUN. BBINOIHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeJISIMH.

[IpuMeHsATP  NpPU3HAKK  JIEJIMMOCTH,  pAa3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPAaHUYEHH, CBSA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AsredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.



Haxoauts 3HaueHuss OyKBEHHBIX BBIPDQKEHUN MPHU 3aJ@aHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BbeIonHATE  NpeoOpa3oBaHusi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
IpUBEIEHNEM TOJOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YyMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWICHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMHUTENs, TIPYNIUPOBKU — CIaraéMsiXx,
IpUMEHEHHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh peoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHBIX 3aja4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
IpeoOpa30BaHusl BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PEIIEHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YPAaBHEHHUS C ABYMS [IEPEMEHHBIMM.

CTpouTh B KOOPJMHATHOW IIOCKOCTU TIpaUK JIMHEHMHOrO ypaBHEHHUS C
JIBYMsI TMEPEMEHHBIMH, MOJIb3YsACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUs
YpaBHEHUS.

Pemats cuctemsl IBYX JIMNHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATbL B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTar.

DOyHKIUU

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOouTh rpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMIA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne pyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.



[Tornmate rpadudeckuii cocod MPEACTABICHHS W aHanW3a WHOOpMAaIuH,
W3BJICKATh U MHTEPIIPETUPOBATH HH(GOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JAECHCTBUTEIIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbIE
4yycia TOUKaMU Ha KOOPJAWHATHOW MPSAMOM.

[IpumensaTh moOHATHE apU(METUYECKOrO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKCHUM, COJEPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.

Hcrnonb3oBaTh 3amucu OOJIBIIUX M MaJbIX YKCET C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBINOJHATD
npeoOpa3oBaHus BEIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOOPA30BAHMS PAIIMOHAIIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM IJIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX [TPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS W PALMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX MpeICTaBIeHU (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEJIM C IIOMOIIBK) COCTAaBJICHUS YPAaBHECHUS WIIM CHUCTEMbl YpaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MMOJYYEHHBIA PE3YJIbTAT.

[IpuMEHATh, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pemaTh JUHEHMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.



DOyHKIUU

[Tonnmathe ¥ MCHONB30BaTh (HYHKIIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYCHMS), OMPENENIATh 3HAYCHHE (PYHKIMH O 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K kxoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUA

CpaBHHBaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPAIMOHAIIBHBIE YHCIIA.

BBITIONHATE  apu(METUYECKUE JIEUCTBUS C PAUUMOHAIBHBIMUA YHCIAMU,
coueras YCTHbIE W TIMCbMEHHBIE IPUEMBI, BBIIOJHATH BBIYHUCICHUSA C
UppalMoOHaIbHBIMU YUCIAMU.

HaxonuTpe 3Ha4YeHMsI CTENEHEW C LeJbIMU IIOKa3aTelsIMA W KOpHEH,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKCHHIA.

OKpyrasiTe JEWCTBUTENbHBIE YHUCIA, BBINOJIHATh MPUKUIKY pe3yibTaTa
BBIYMCIICHUN, OLIEHKY YHCIIOBBIX BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEHbIE W KBaJpaTHbIE YPaBHEHHUS, YPABHEHUS, CBOJSIIMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemate cucremsl NBYX JMHEWHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aireOpanvdeckuM CIOcOOOM ¢ MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU yYpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemate cucTeMBbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacno3naBaTh (QyHKIMU HU3y4eHHBIX BHJO0B. Iloka3piBaTh cxemMaTHUECKU

pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB (GyHKImil Buga: y = KX, y



=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBucuMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U H300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
pa3HbIX CrIOcO0ax 3aaHus.

BbINONHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(MeTHYeCKOl U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIMHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KU3HU (C UCIONIB30BAHUEM KaJbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE

INNJIAHUPOBAHMUE 7 KJIACC
HaumenoBanue paznena |KonmdectBo OcHoBHOE OcCHOBHBIE BUJIbI AESTEIBHOCTH O0YYarOIINXCSI
(TemnI) Kypca 4acoB coJiepKaHue
Yucna 1 BBIYKCIICHHUS. 25 [lonsiTne CucreMaTu3upoBaTh U 000ralIaATH 3HAHUS
PanrionanbpHbIe yncia palMOHAIBHOIO YUCNA. | 00 OOBIKHOBEHHBIX U JECATHUUHBIX IPOOSIX.
Apudmernyeckue CpaBHMBATB U YNIOPSII0YMBATH APO0H, MPeoOpPa30BbIBAS
JEeNCTBUS IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMU
yuciamu. CpaBHEHHME,
YIOPSAOYNBAHNE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJIbHbIM
MOKa3aTeIIEM.
Pemienne oCHOBHBIX
3a/1a4y Ha 1poou,
MIPOLICHTHI

W3 peAUTbHOU
MIPaKTUKHU.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHHUS

Ha MHOXKHUTEIIN
HaTypaJIbHBIX YHUCET.
Peanbubie

OOBIKHOBEHHBIE B JIECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
cojiepKaiux OOBIKHOBEHHBIE U JIECATUYHbIC IPOOH:
3aMEHATh IPU HEOOXOIMMOCTH JECATUUHYIO 1pO0b
OOBIKHOBEHHON M OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTH
BbIpaKEHUE K popMe, Hanbosiee yT100HOM ISl BBIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKECHHS HA YMHOKEHUE

U JIeJICHUE AECATUYHBIX poOei K AEMCTBUSIM C IIeJIbIMU
YHUCJIAMHU.

IIpuBOoAUTH YHC/IOBBIC H OYKBEHHBbIE IPUMEPbI CTENIEHU
C HaTypaJIbHBIM TOKa3aTejieM, OObACHSS 3HAUCHUS
OCHOBaHMS CTENEHU U MOKa3aTessl CTENeH!, HAXOAUTh
3HaueHUs CTeneHel Buaa a’ (a — moboe paluoHaIbLHOE
YHUCII0, N — HATYpaJIbHOE YUCIIO).

IHonmMaTe cMbIC 3a1UCH OOJIBLIMX YHCEN C IIOMOIIBIO
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3aBucuMocCTH. [ Ipsamas
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATHYHBIX Ipo0ei u cteneneii uncna 10, npuMeHATH X
B PEAJbHBIX CUTYAIHIX.

IIpumMeHsITH IPU3HAKY JISTUMOCTH, PA3JI0KCHHS Ha
MHO>KUTEJIN HATyPaJIbHBIX YHCEIL.

PemaThb 3a1a4m Ha 9aCTH, TPOLICHTHI, POTIOPIIHH,

Ha HaxoXkJIeHue ApoOu (TIPOIIeHTa) OT BEJIMUUHBI U
BEJIMYMHEI 110 €€ IpoOu (MPOIEHTY), ApoOu (TIpoLIeHTA),
KOTOPBIN COCTABIISICT OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpaTh, OEHNBATH PATUYHBIC PEIICHHUS,
3aMKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHSATD, ONUPASICh HA OMPE/IEICHUS,
IPSIMO TIPOTIOPIIMOHATIBFHBIE U 00OPAaTHO MPOMOPIIMOHAIBHEIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
3THX 3aBUCUMOCTEN U3 peanbHOr0 MHUpa, U3 IPYTUX YUEOHbIX
PEIMETOB.

PemiaThb npakTUKO-OpUEHTUPOBAHHBIE 33/1a4l Ha ApoOH,
IOPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUOHATIBHOCTH,
IPOTOPIINU

AnreOpanyeckue
BBIPKEHUS

27

bykBeHnHble
BBIPAKCHMUS.
IIepemeHHBIE.
Jonycrtrmslie
3HAYCHMUS
IIEPEMEHHBIX.
DopmyJIbl.
[IpeobpazoBanue

Ogaanetpb anreOpanvyeckoil TEPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
HaxoauTs 3HaueHNs1 OyKBEHHBIX BBIPAKEHUHN MPHU 3aJJaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYUCIICHUS TIO (POopMyIIam.
BoInosHATH npeoOpa3oBaHus 1100 BRIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJJOOHBIX CIaraeMbiX,
PaCKpBITHEM CKOOOK.

BBINOJHATH YMHOXEHHUE OJIHOYJICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y IPUBEJICHUE

HOI[06HI)IX cJiaraCMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JIEHbI.
CnoxxeHnue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOKCHHUS.
Paznoxxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOYJICHA Ha MHOTOWIEH, HPUMEHATh (DOPMYJIbI
KBaJpaTa CyMMbI U KBaIpaTa pa3HOCTH.

OcyuecTBIATH Pa3I0KEHUE MHOTOYWIEHOB HA MHOKUTEIIN
IIyTE€M BBIHECEHHUS 3a CKOOKU OOLIET0 MHOXKHUTEIS,
IpUMEHEHHUs: (POPMYJIbI Pa3HOCTH KBaJIpPaTOB, POpMYI
COKpPAILEHHOTO YMHOKEHHSI.

IIpumeHsaTH Tpe0Opa30BaHNE MHOTOUJIEHOB VISl PEIICHHMS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBHCS C MCTOPHEH PAa3BUTUS MAaTEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHsAS MPABUJIA [IEPEX01A OT UCXOAHOTO YPABHEHUS

K PaBHOCUJIBHOMY €My 0oJiee MpOoCTOro BUAA.

IIpoBepaATh, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHEHMUSL.

IMoadoupaTs npuMepsbI Nap YKCEII, SABJISIONIUXCA PEHICHUEM
JIMHENHOI'O0 YPABHEHMUS C IByMS IEPEMEHHBIMU.
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PEIICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

JIuneliHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPIMHATHON MIOCKOCTH TpapuK JMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpauKoMm,
NPUBOAMTH IPUMeEPbI PEUICHUS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHECHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3aJa4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

C AByMS
[IEPEMEHHBIMU

KoopauHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,

OyHKIU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOILIME 3aJaHHBIM KOOPAUHATAM, JIYYU, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA AIreOpanvyeckoM SI3bIKE.

Paccrostnue mexy
JByMSI TOUKaMH
KOOPJIMHATHOU
IPSAMOM.
IIpssmoyronbHas
CUCTEMa KOOPIUHAT
Ha TJIOCKOCTH.
[Tpumepsl rpaduKkoB,
3aJJaHHBIX
dhopmynamu.
Yrenue rpaduxon

OTMeyaTb B KOOPAUHATHOM IVIOCKOCTH TOYKH

10 33JIaHHBIM KOOPANHATAM; CTPOUTH IPAPUKHA HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIaMH, B TOM YHUCIIE

C MOMOIIIBIO IIU(PPOBBIX JTAOOPATOPHIA.

IIpumMeHsATh, H3y4aTh PEUMYILIECTBA,
HHTEPHPEeTHPOBATH I'paduueckuii crocod npeacTaBiIeHUs
Y aHaIM3a pa3HooOpa3HOM KM3HEHHON MHPOpMALIIH.
OcBauBaThb oHATHE QYHKINH, OBJIAJCBAThH
(GYHKIHMOHAIBHOW TEPMUHOJIOTHEH.

Pacno3naBars smHelinyto GyHkinuio y = kx + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUIN
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMM.
['paduk pyHKIINH.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

ko3 dunmenTos K u b.

Crponthb rpadpuku JinHeiHON QyHKIUU, QyHKIMHA Y = | x|.

HUcnoab3oBath nM(ppoBbIe pecypehl 11 IOCTPOEHUS
rpadukoB pyHKUIUN U U3yUEHUS] UX CBOICTB.
IIpuBoaUTH NpUMeEpPbI JINHENHBIX 3aBUCUMOCTEN

B PEaJIbHBIX NPOLECCAX U SBICHUAX

YACOB I10 ITPOTPAMME

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUIN YKCeJl, BBIYUCICHUA, TPeoOpa30BaHUl BBIPAXKEHHUI,
1 METOJOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 0000111eHIE OcyuecTBJIATh CAMOKOHTPOJIb BBITTOJTHSAEMbIX JEHCTBUI
3HAHUMN Y CaMOIIPOBEPKY PE3yJIbTaTa BIUUCICHUM,
npeoOpa3oBaHui, TOCTPOCHUH.
PemaTh 3aaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PEMICHUS 3a/1a49 U3 JAPYTUX
IIPEAMETOB.
PemaTh TeKCTOBBIE 321a4M, CPABHUBATH, BHIOMPATH
CNocoObl pelIeHus 3aaun
OBILIEE KOJIMYECTBO 102
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabnbie | Ilpakruueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BerunciieHus. PalinoHanbHbie o5 1 bubnuorexa [IOK
qyucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YpaBHCHHS  HEPABCHCTBA 20 1 https://m.edso00.ru/7f415b90
bu6nmorexa LIOK
4 Koopumwaret u rpaduicu. Gyricin 24 . https://m.edso0.ru/7f415b90
bubmmoreka [IOK
> [osTopenne i 06obmenne 6 . https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uu¢poBbie
Tema ypoka KonTpoabubie | IlpakTnueckue A p
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
1 [ToHsiTHE pAITMOHAILHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
A o
2 pHMeTHICCKHC ACHCTBHA C 1 https://m.edso00.ru/67d29ebc
paloHaIbHBIMU YUCIAMH
A o
3 puueTIHCCHe ACHCTBHS ¢ 1 https://m.edsoo.ru/12a61fc6
paloHaIbHBIMU YHCIAMH
A N
4 pHMeTHICCKHC ACHCTBHA C 1 https://m.edsoo.ru/d1ed825c
paloHaIbHBIMU YHCIaAMH
A o
5 puuMeTICCKHe ACHCTBHS ¢ 1 https://m.edsoo.ru/64d7baab
paloHaIbHBIMU YUCIAMH
A o
6 puuMeTICCKHe ACHCTBHS ¢ 1 https://m.edsoo.ru/7e666ef9
paloHaIbHBIMU YUCIAMH
C
7 PABHCHYE, YHOPIIOTHBARHE 1 https://m.edsoo.ru/ff5e7a8e
paroHaIbHBIX YUCEI
8 CpaBHeHie, yIOpAAOtHBaHie 1 https://m.edsoo.ru/37114db1
PaluOHaJIbHBIX Y CEIT
C
9 PABHEIHE, YHOPIOTHBAIe 1 https://m.edsoo.ru/cbal49bb
PpaluOHaJIbHBIX Y CEIT
C
10 TELCHD © HATYPATILHRM 1 https://m.edsoo.ru/5481ee5f
nokazaresjem
C
11 TETIEHD € HATYPallbibM 1 https://m.edsoo.ru/e6la7dea

moxKasarcjicM
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https://m.edsoo.ru/f9344fe4
https://m.edsoo.ru/67d29ebc
https://m.edsoo.ru/12a61fc6
https://m.edsoo.ru/d1ed825c
https://m.edsoo.ru/64d7baab
https://m.edsoo.ru/7e666ef9
https://m.edsoo.ru/ff5e7a8e
https://m.edsoo.ru/37114db1
https://m.edsoo.ru/cba149bb
https://m.edsoo.ru/5481ee5f
https://m.edsoo.ru/e61a7dea

CrermneHb ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
[oKasarejieM
Crene

13 TCHCHE € HATYPATLHRIM https://m.edsoo.ru/leee9d8f
[oKasarejieM
Crene

14 TCHCHE € HATYPATLHEIM https://m.edso0.ru/9c63e356
[oKasarejieM
P 0

15 CHLICHIE OCHOBHRIX 3auﬂaq Ha ApooH, https://m.edsoo.ru/d4bd3736
MIPOIICHTHI U3 PEATbHOU MPAKTHKU
P 0

16 CHLICHIE OCHOBHRIX 3avﬂaq Ha ApooH, https://m.edsoo.ru/e45b6b9a
HpOIIeHTBI n3 peaHI)HOI/I HpaKTI/IKI/I
P 0

17 CHLICHIE OCHOBHRIX 3avﬂaq Ha ApooH, https://m.edsoo.ru/b23c8519
HpOIIeHTBI nu3 peaHI)HOI/I HpaKTI/IKI/I
P 0

18 CHICHHE OCHOBHDIX 3aunaq Ha ApooH, https://m.edsoo.ru/d8c56f58
HpOHeHTI)I nu3 peaJ'II)HOI/I HpaKTI/IKI/I
II

19 PH3HAIH ACTHMOCTH, PasIIOANEHHA https://m.edsoo.ru/fc66dc66
Ha MHOXUTCIIN HaTypaJ'II)HI)IX qucel
ITpu3na e OCTH, Pa3I0kKe

20 PHSHAIIL ACTHMOCTH, PasTioACHILA https://m.eds00.ru/5527c756
Ha MHOXUTCIIN HaTypaJ'II)HI)IX qucel
Pean e 3aBucuMocTH. I1 a

21 PHPIC SABHCHMOCTH. LIpAMast 1 https://m.eds00.ru/67f1fb3
oOpaTHas MPOMOPIIMOHATHPHOCTH
Pean € 3aBucuMocTH. I a

22 PHBIC 3aBHCHMOCTH. LIpAMast https://m.edsoo.ru/ae9c6a83
oOpaTHas MPOMOPIIMOHATHPHOCTH
Pean € 3aBucuMocTH. I a

23 GIHBIC SABHCHMOCTH. T paMai o https://m.eds00.ru/43c5631b
oOpaTHasi MPOMOPIHOHATBHOCTH
Pean € 3aBucuMocTH. I a

24 GIHBIC SABHCHMOCTH. T paMai o https://m.edsoo.ru/774b4b2a
oOpaTHasi MPOTMOPIHOHATBHOCTH
K 3]

25 OHTPOIILHAT pAbOTA HO TEME https://m.edsoo.ru/c898bd91

"PanonanabHble unciaa"
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https://m.edsoo.ru/bbd9fce4
https://m.edsoo.ru/1eee9d8f
https://m.edsoo.ru/9c63e356
https://m.edsoo.ru/d4bd3736
https://m.edsoo.ru/e45b6b9a
https://m.edsoo.ru/b23c8519
https://m.edsoo.ru/d8c56f58
https://m.edsoo.ru/fc66dc66
https://m.edsoo.ru/5527c756
https://m.edsoo.ru/67f1ffb3
https://m.edsoo.ru/ae9c6a83
https://m.edsoo.ru/43c5631b
https://m.edsoo.ru/774b4b2a
https://m.edsoo.ru/c898bd91

26

bykBeHHbIE BhIpaKEHUS

https://m.edsoo.ru/93aac6ce

27 Dopmybl https://m.edsoo.ru/187ac8f4
28 Dopmybl https://m.edso0o.ru/9c791daf
29 Hepemerrisie. JlomycTimrre https://m.edsoo.ru/acce84d2
3HAYEHUS ePEMEHHBIX
[IpeoOpa3zoBanne OYKBEHHBIX
30 BBIPOKECHHH, PACKPBITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MpHBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/16d6cc63
MpUBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPAXEHU, pacKpbITHE CKOOOK 1 https://m.eds00.ru/9138843a
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanmne OyKBEHHBIX
33 BBIPAXCHHH, PACKPBITHE CKOOOK U https://m.eds00.ru/365491cd
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
34 S:I(();i:;z;enmn © HaTypaibieM https://m.edsoo.ru/6¢2c38ad
35 CBoMCTBa CTENEHH C HATYPATbHBIM bubnuotexa [JOK
10Ka3areyemM https://m.edso0.ru/7f42154e
36 CBoMCTBa CTENEHH C HATYPATbHBIM bubnuotexa [JOK
10Ka3areyemM https://m.edsoo.ru/7f4218be
37 MHorouseHsl https://m.edsoo.ru/82f3b41d
38 MHoro4IeHBI https://m.edso00.ru/31f8695b
39 (CHIOOKCHHE, BIMHTAHHC, YMHOKCHHC https://m.edsoo.ru/b8efe5b6

MHOI'O4JICHOB
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CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHHC

40 https://m.edsoo.ru/9ee9ebaf
MHOTOYJIECHOB
C

41 JIOKCHHE, BHITUTAHHC, yMHOKCHHC https://m.edsoo.ru/46584acf
MHOTOYJICHOB
C

42 JIOMCHHUC, BRIMHTAHNC, YMHOKCHHE https://m.edsoo.ru/d1f97af4
MHOTOYJICHOB
o -

43 OPMYJIBT CORPATICHAOTO https://m.edsoo.ru/d9e7deb5
YMHOXECHHS
o -

44 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/6e7de53c
YMHO)KGHI/IFI
o -

45 OPMYJIBT CORPATICHAOTO https://m.edso0.ru/1e63f25¢c
YMHO)KGHI/IFI
® -

46 OPMYJIbI COKpAIICHHOTO https://m.edsoo.ru/1e33ad77
YMHOKCHHUS
® -

47 OPMYJIBT CORPATIIEHHOTO https://m.edsoo.ru/cc74alcs
YMHOKCHHUS
P

48 A3TOCHUC MHOTOHIICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOXHUTCIIN
P

49 A3JIOMCHUE MHOTOUIICHOB Ha https://m.edsoo.ru/b75487fd
MHOXHUTCIIN
P

50 A3TOCHUC MHOTOHIICHOB Ha https://m.edsoo.ru/3c39faa7
MHOXHUTCIIN
P

51 A3MOCHUC MHOTOHIICHOB Ha https://m.edsoo.ru/a65bf4e2
MHOKUATEIN
K o

52 OHTPOIIbHAA paboTa MO TeMe https://m.edsoo.ru/8e555ba6
"AnreOpandeckue BeIpaKeHUs"

53 YpaBHEHHE, NpaBuIIa https://m.edsoo.ru/c24c5497

npeoOpa3oBaHus YpPaBHEHUS,
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PaBHOCUJIILHOCTb YpaBHEHUMI

JIuneitHoe ypaBHEHUE ¢ OJJHON

54 MIePEMEHHOM, peleHUe JTMHEHHBIX https://m.edso00.ru/f865b539
ypaBHEHUH
JIuneitHoe ypaBHEHUE ¢ OJJHON

55 MIePEMEHHOM, peleHUe JTMHEHHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHUI
JIlunelinoe ypaBHEHUE ¢ OAHOU

56 NIEPEMEHHOM, PeIIeHUE JIMHEHHBIX https://m.eds00.ru/39854e31
ypaBHEHUI
P

57 clierme %az(aq ¢ HOMOTIRIO https://m.edsoo.ru/db6e1f8b
ypaBHCHI/II/I
Pemrenue 3agaq ¢ moMoInI0

58 N AT € OMOTE https://m.edso0.ru/974443d6
ypaBHeHI/II/I
Pemrenue 3agad ¢ moMoOIILIO

59 N s ToMonte https://m.edsoo.ru/a812ec46
ypaBHeHI/II/I
Pemrenue 3agad ¢ moMoOIILIO

60 e m https://m.edsoo.ru/bac6dd1d
ypaBHeHI/II/I
JIunelinoe ypaBHEHUE C

61 HHOC YPABHEHHUE € JIBYM3 https://m.edsoo.ru/4b1ff196
MEPEMEHHBIMH U €ro Tpaduk
JInneiitHoe ypaBHEHUE

62 yp ¢ ABYMA https://m.edsoo.ru/656728ca
MEPEMEHHBIMH U €ro Tpaduk
CucreMa IBYX JUHEHUHBIX YPaBHEHUN

63 JBYX yp https://m.edsoo.ru/569c49dd
C ABYyMsI IEPEMEHHBIMU
CucreMa IBYX JUHEHUHBIX YPaBHEHUN

64 JBYX yp https://m.edsoo.ru/424d81ce
C ABYMsI IEPEMEHHBIMU
Cucrema en aBHEHUU

65 HCTEMA ZIBYX JIHCHHBIX ypaBHCHIH https://m.edso0.ru/a6ce5656

C ABYyMs IICPCMCHHBIMU
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CucreMa JIByX JUHEUHBIX YpaBHCHUH

66 1 https://m.edso00.ru/1567fech
C IByMsI TIepeMEHHBIMHU
67 Pemenue cucreM ypaBHEeHUMH 1 https://m.edsoo.ru/283cclel
68 Pemenue cucreM ypaBHEeHU 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucreM ypaBHEeHUMH 1 https://m.edsoo.ru/611cal56
70 Pemenue cucreM ypaBHEeHUMH 1 https://m.edso00.ru/9a355ff9
71 Pemenue cucrem ypaBHeHUIt 1 https://m.edsoo.ru/f124ac9a
K 0
72 | OHTP?HI’HM pabota H? reme 1 https://m.eds00.ru/57b39728
JluHeliHbIe ypaBHEHUS
73 Koopaunara TOYKH Ha IPSIMOMA https://m.edsoo.ru/a23733d2
74 YHucnoBbie TPOMEKYTKH https://m.edsoo.ru/e8211e28
75 HucnoBbie TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
P
76 accrostme Mve>1<)1y HvaMﬂ TORKAMH 1 https://m.edsoo.ru/5cc9ccsh
KOOpPJMHATHOMN MPSMOit
P
177 AcCToAHIe Mve Y HvaM A TOHKaMH 1 https://m.edsoo.ru/22a3ch6a
KOOPJMHATHOMN MPSAMOit
IT
78 DAMOYPONBHAS CHCTOMA KOOPAMHAT 1 https://m.edso00.ru/3b66d7e3
Ha TUIOCKOCTH
IT
79 PAMOYFOTLHAA CHCTEMA KOOPAMHAT 1 https://m.edsoo.ru/fab8clbd
Ha TUIOCKOCTH
IT
80 PHMEPbI IPAHKOB, 38 AHHbIX 1 https://m.edsoo.ru/d9cf79cl
bopmynamu
IT
81 PHMEpbI IPAHKOB, 38 1AHHbIX 1 https://m.eds00.ru/842b2d45
bopmynamu
IT
82 PHMEpbI IPAHKOB, 38 1AHHbIX 1 https://m.edsoo.ru/f8f647a4
bopmynamu
83 Urenue rpaduKoB peabHbIX 1 https://m.edsoo.ru/cfadb472
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3aBUCHUMOCTEN

Urenue rpaduKoOB peabHbIX

84 S ABUCHMOCTCH 1 https://m.edsoo.ru/ba2f4ff4
85 [TonsiTue GyHKIIMN 1 https://m.edsoo.ru/cc5ad997
86 I'paduk dyskmm 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa GQyHKIIHHA 1 https://m.edsoo.ru/2c3527el
88 CgoiicTBa (pyHKIMH 1 https://m.eds00.ru/111696e6
89 Jluneitnas yHKIHS 1 https://m.edsoo.ru/da7259c2
90 Jluneitnas yHKIus 1 https://m.edsoo.ru/19c752fc
01 Hoctpoere rpaga mnetiroit 1 https://m.eds00.ru/68799ddc
byHKIIUN
92 Hoctpoere rpaga mneiiroit 1 https://m.edsoo.ru/212d18e7
byHKIIIN
93 I'paduk pynkuuu y =|x| https://m.edsoo.ru/e2bcf23e
94 I'paduk pynkum y =[x| https://m.edsoo.ru/f4dfafbc
KonTposnbnas pabora no teme
95 ”KOOpHHHaTH u rpacpukit. Pymkin” 1 https://m.eds00.ru/613c655d
/ Beepoccuiickasi mpoBepoYHast
pabota
96 Hrorosas VKOHTp onbHA padoTa / 1 https://m.edso00.ru/755babd3
Bcepoccuiickas mpoBepouHast paboTa
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
97 METOJIOB Kypca 7 kiacca, 00001eHne 1 https://m.edsoo.ru/3a654b9d
3HAHUHN
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
98 METOJIOB Kypca 7 Kiacca, 00001eHue 1 https://m.edsoo.ru/d7ff245a

3HAHUHI
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IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUI

https://m.edsoo.ru/d12b3b9d

100

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

https://m.edsoo.ru/81ca2fdl

101

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUH

https://m.edsoo.ru/53c2e81f

102

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUH

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE UM [HCBMEHHBIE  MPHUEMBI,
' apudmeTnueckue AeUCTBUS C PAIMOHAIBHBIME YUCIIAMU
Haxomuth ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHWUM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPKEHUH, CoiepKalluX OOBIKHOBEHHBIE U JECTHUHBIE TPOOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCENl K Apyrou
. (mpeoOpa3oBbIBaTh  JAECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
15 Okpyriarh uyncna
BrInoHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBHUS €O
CTENEHSIMU C HATypaJbHBIMHU TTOKA3aTeIISIMU
17 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIN
' HaTypaJIbHBIX YHUCEIT
Pemate  mpakTUKO-OpUEHTUPOBAHHBIE  3a/layd, CBA3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3yJAbTaThl pEHIeHUs 3aaad C
y4€TOM OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Ucnonb3oBath anredOpandyeckyro TEPMHUHOJOTHIO U CHUMBOIIUKY,
' MIPUMEHSTH €€ B POLIecCe OCBOEHHsI yUeOHOT0 MaTepuaa
25 Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TpH  3aJaHHBIX

S3HAYCHHUAX MMEPEMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MIPUBEJICHUEM MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATH (OpMyNbl KBajJpaTa CyMMbl U KBajapaTa
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOIIEro MHOXKHUTEIS, TPYIIIUPOBKU CIAraeMbIX,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [MpumensTh TIpeoOpa3oBaHUsI MHOTOUJICHOB IS PEUICHUS PAa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEAMETOB, U3 pealbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajbHBIMU IOKa3aTelsMU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPHU  PEIICHUU JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOuparhk mpUMEpsI TAp YKCEN, SBJSIONIMXCS PEHICHHEM JIHHCHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YACh TPapUKOM, MPUBOJIUTH IPUMEPHI
pelleHus ypaBHEHUS
35 Pemate cucremsl 1ByX JTUHEHHBIX YPaBHEHHN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YPaBHCHHI 110 YCIIOBHUIO 33/1a4l, HHTEPIIPETHPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l TIOJYYSHHBIN pe3ysabTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM

KOOpJAMHATAM




4.3

4.4

4.5

4.6

Crpouth rpaduky nuHEHHBIX GyHKIHH. CTpouTh Trpaduk GyHKIHN Y
= x|

OnuceiBaTh C MOMOIIBI0 (DYHKIIUH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHE, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM paboThI
HaxoauTe 3HaueHune GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa

[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
uHboOpMalMY, W3BJIEKaTh M HHTEPIPETHUPOBATH HHPOPMALUIO U3

rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Uucna u BBIYUCIEHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHON (OPMBI 3aIUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YHCIA, 3allCh, CPaBHEHUE,
YIOPAI0YMBAHNE PALMOHAIBHBIX YHCEIT
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1ay u3
' peasbHOM MPaKTHUKU HA YacTH, Ha 1poou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQXCHHUI Ha OCHOBE OIpeeNIeHus, 3aIIUCh OOJIBIIUX YUCEN
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U IpoOM B BUIE IMPOILIEHTOB.
' Tpu OCHOBHBIE 3a[1a4y HA IPOLEHTHI, PELICHUE 3aa4 U3 PEAIbHON IIPAKTUKHU
L5 IIpuMeHeHHEe TNPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXKHUTEIN
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle @psMas M oOparHas
' MIPONOPLIUOHAIBHOCTH
2 AnreGpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, UHCITOBOE 3HAYEHUE BBIPAKEHUS C IEpEeMEHHOU. JlomycTumble
- 3HAYEHHUs] [IEPEMEHHBIX
95 [IpencraBieHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIHI.

Breraucnenns no gpopmynam




[IpeoOpazoBanre  OYKBEHHBIX  BBIPQKECHUH, TOXKIECTBEHHO  pPaBHbBIE

2.3
BBIPAXKCHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM
25 OpHowienbl U MHOrouneHsl. CreneHb MHorowieHa. Clio)keHU€, BBIUUTAHUE,
' YMHOXXEHUE MHOTOYJICHOB
26 DopMysbl COKPAIIEHHOTO YMHOKEHUS: KBAApaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOKHUTEIN
3 YpaBHeHUs
31 VYpaBHeHHE, KOpEHb YpaBHEHUs, IpaBWja IpeoOpa3oBaHMs YypaBHEHMUS,
' PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JluHeilHOe ypaBHEHHME C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHUs, PELLICHUE JIMHENHBIX YPABHEHUN
33 CocraBiieHHe ypaBHEHHUN 110 YCJIIOBHUIO 3a/laud. PelleHne TEKCTOBBIX 3a1ay C
' IIOMOILBIO YPABHEHU I
3.4 JluneliHOE ypaBHEHHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JABYyMsl NE€peMEHHbIMHU. Pemenue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKInn
4.1 Koopaunara Touku Ha npsAMOi
4 YucnoBsle NPOMEXYTKU. PaccTosiHue MexIy ABYyMsI TOUKaMH KOOPIWHATHON
' IPSAMOM
A3 [TpstmoyronbHast cuctema koopauHar, ocu Ox u Oy. AGcrucca U opauHATa
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
A4 [Tpumeps! rpadukoB, 3aiaHHBIX (GopMmynaMu. UTeHHe rpaduKoOB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk pynxnuun. CroiicTBa GyHKIMI
4.6 Jluneiinas Qynkuus, e€ rpaduk. ['padux yHkum y = [x|
A7 ['paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH H CHUCTEM JIMHEHHBIX

ypaBHEHUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA
* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3narenscTBo
«IIpocsemenue»

» MatemaTuka. BeposiTHOCTD U cTatuctuka: 7 - 9-e kiacchl: 6a30BbIl yPOBEHB:
y4ueOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit U.P., Smenko WU.B.; nox
penakiueit SAmenko U.B. Akiinoneproe obmiectBo «M3aaTenbcTBO
«IIpocemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e lHpopmaniMOHHO-METOANYECKOE MIUCEMO 00 0COOCHHOCTSIX MPENOAaBaHuUs
yueOHoro npeamera «Martematuka» B 2025/2026 yueOHOM roty
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue peKOMEHIAIMY IO CO3JaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOr 0 IpO(HIIEH U KIACCOB C YIUIYOJICHHBIM U3yYEHUEM
MaTeMaTUuKH, PU3NKUA, XUMUU, OUOJIOTHUU B 0011e00pa30BaTEIbHbBIX
OpraHU3alUsIX C UCTOIb30BaHNEM UHGPACTPYKTYPhI, CO3/IaHHON B paMKax
HalMoHanbHOro npoekra «OopazoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

e (COOpHMK THUIIOBBIX 33JIaHUI JJISI TEKYIIETO OIEHUBAHUS 110 YUeOHBIM
npeameram «Marematukay u «MapopmaTtuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

e Metonuueckue pekoMeHaauu. CiieHapuu KOMIUIEKTOB yU€OHbBIX 3aJIaHHi -
KOHTEKCTHBIX 33]a4 K y4eOHOMY Kypcy «BeposiTHOCTh U CTaTUCTUKA». 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost _i_statistika_komplekty uchebny
h_zadanij_2024.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
1. bu6mmoreka LIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
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5. https://4ege.ru/gia-matematika/


https://4ege.ru/gia-matematika/

Mopaynb reomeTpum

INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/esiOB IIKOJILHON MaTeMaTHUKU, UMEIOIIMIA CBOEH 11eJIbI0 00eCIIeYuTh U3y4eHUE CBOMCTB U
pa3MepoB QUryp, MX OTHOIICHHH M B3aMMHOE PACIOJIOKEHHE, ONMUPAETCs Ha JIOTUYECKYIO, JTOKa3aTelbHYIO0 JUHUIO. LleHHOCTH
U3Y4YeHUS] TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYYalOIIUWCS YYHUTCS MPOBOAUTH
JIOKA3aTEIbHBIE PACCYKACHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOUEHUS, [JOKA3bIBATb WCTUHHBIE YTBEPXKIAECHUA W CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, MPOBOAUTH PACCYKICHUS «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIHPOBATH
oOpaTHbIE YTBEPKICHHUS.

BTopoii 1enbio n3y4eHus reOMETPUU SIBISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEIICHUH KaK MaTeMAaTU4YEeCKUX, TaK U
NPaKTUYECKUX 33]1a4, BCTPEUYAIOIIUXCS B peasibHON XKU3HH. OO0yUYaroMIMiiCs TOKEH HAyUUThCS ONPEEIUTh T€OMETPUUECKYIO (DPUTYDY,
onucaTh CJIOBaMHU JAaHHBIA YEPTEX WM PUCYHOK, HAWTHU IUIOMIAJb 3E€MENBHOTO Yy4YacTKa, PacCUUTaTb HEOOXOAUMYIO [JIMHY
ONTOBOJIOKOHHOT'O Ka0esst Wi TpedyeMble pa3Mephl rapaxa Ijisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTENbHAS TUHUS
B u3ydyeHuH reoMmetpuu. [Ipu pereHnn 3amay NpakTUUECKOro XapakTepa OO0ydaroIIMiCs yUYUTCS CTPOUTh MAaTEeMaTHUYECKUE MOJIEIH
peabHbIX )KU3HEHHBIX CUTYALIUi, MPOBOAUTDH BHIYMCIICHUS U OLICHUBATH a/ICKBATHOCTH MOJIYYEHHOTO PE3YJIbTATA.

KpaitHe Ba>xHO MOAYEPKUBATE CBSI3U T€OMETPHUU € IPYTUMH YUEOHBIMHU TTPEAMETAMU, MOTUBHUPOBATH UCIIOIB30BATh ONPECICHUS
reoMeTpudecKuX (GUryp v MOHSATUM, TEMOHCTPUPOBATH IPUMEHEHHE MOTYUYCHHBIX YMEHUM B (PU3UKE U TEXHUKE. DTHU CBSI3U HamboJiee
SpKO BUJIHBI B TeMax «BekTope», « Tpuronomerpudeckue COOTHOMICHU», «MeTton koopauHat» u « Teopema [ludaropay.

VYuebnsiii kypc «l'eoMeTpus» BKIIIOUYAET CIEIYIONIME OCHOBHBIE paszfienibl coiepkanus: «l'eomerpuueckue GUTYphl U UX
cBOWCTBay», «M3MepeHHe TreOMETPUYECKUX BEIUYUH», «JleKapTOBBI KOOPAMHATBI Ha IUIOCKOCTW», «BekTopsy, «/IBrkeHns
mIockocTy, «IIpeoGpazoBaHus Mog00MS.

Ha uzyuenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B HEZEIIO)

COJEPXXAHUME OBYUYEHUA

34



7 KIIACC

HavanpHble noHsTua reomerpuu. Touka, mpsmasi, OTpPE3O0K, Jyd. Yros. Buuabl yrinoB. BepTukanbHble W CMEKHBIE YIJIBL.
buccekrpuca yria. JJomanasi, MHOroyrojasHUK. [IapamienbHOCTh M NEPIIEHIUKYISPHOCTD MPSMBIX.
CumMmetrpuuHsble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IpuMepsl cuMMeTpUn B OKpYKaroIleM MUPE.
OCHOBHBIE TIOCTPOEHUS C TIOMOIIBIO UPKYJS U TuHelku. TpeyronbHuk. Beicota, Meanana, GuccekTpuca, uX CBOMCTBA.
PaBHOOEpEHHBIN U PABHOCTOPOHHMI TPEYroibHUKUA. HepaBeHCTBO TpeyrojabHUKA.
CBoiicTBa 1 MPU3HAKK PAaBHOOEIPEHHOTO TpEyroiabHUKa. [I[pu3Haku paBeHCTBA TPEYTrOJbHUKOB.
CBolicTBa 1 NPU3HAKY NapaJUIENbHBIX NpsAMbIX. CymMMa yIiioB TpEyrojabHUKA. BHENIHNE YIIIBI TPEYTrOJbHUKA.
[IpssMoyroJsibHBIN TpeyroiabHUK. CBOWCTBO MeAUaHbl IPSIMOYTOJBHOIO TPEYTrOJbHUKA, IPOBENEHHON K rurnorenyse. [IpusHaku
PaBEHCTBA NMPAMOYTOJIBHBIX TPEYTOIBHUKOB. 1 [psIMOYTOIBHBIN TPEYTONBHUK C yIiioM B 30°.
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JJOMAHOM, TeopemMa 0 OOoJIbIIeM yriie U OoJblIeh
CTOPOHE TPEYroJibHUKA. IIepreHIUKyIIp U HAKIIOHHAS.
['eomeTpuueckoe MecTo ToO4eK. buccekrpuca yria u cepeAMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTa TOYEK.
OKpyXHOCTh W Kpyr, XOpJa M AHamMeTp, UX CBOWCTBa. B3anMHOE pacnosiokeHuEe OKPYKHOCTH W mpsimoil. KacarenbHas u
CeKyIllast K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAHHAs B YroJl. BnucanHas u onvcaHHasi OKPYKHOCTU TPEYTOJIbHUKA.
IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pPe3yabTaThl OCBOSHHUS MTPOTpaMMBbl YI4eOHOTO Kypca «I 'eoMeTpus» XapaKkTEepPU3yIOTCS:

1) maTpuoTHUYecKoe BOCIMTAHHE:

MPOSIBJIEHUEM HHTEPECa K MPOILIOMY U HACTOSIIEMY POCCHMCKOM MAaTEMAaTHUKH, HEHHOCTHBIM OTHOIIEHHEM K JTOCTHKEHUSIM
POCCHMCKUX MATEMATUKOB U POCCHUHMCKOM MAaTEMAaTUYECKOW IIKOJbI, K HCIOJIb30BAHUID 3THUX AOCTWIKEHUU B JPYIMX HAyKax M
MPUKJIAAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
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TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEN TpayKJaHUHA U pealli3allii ero Mpas, MIPeICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX
GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUM, MpOLEAyp TpPakJaHCKOro oOOIIecTBa (HAampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHIO ITHUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM IOCTIKCHHA HAyKH, OCO3HAHHUEM
BAXHOCTHU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTHBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/1ad MAaTeMAaTUYECKON HAIPABICHHOCTH, OCO3HAHUEM BayKHOCTHU
MaTeMaTHYECKOro 00pa30BaHUs HA MPOTSHXKEHUM BCEW KU3HU IS YCHEHIHOMW MNPOQECcCHOHATBbHOM ACSTEILHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM HWHIUBUAYAIBHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAILHOMY M ACTETUYECKOMY BOCHPUSTHIO MAaTEMAaTUYECKUX 00BEKTOB, 3a/1a4, PEIICHU, pacCyKICHUH,
YMEHHUIO BUJIETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHEHTallMe! B JIEITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
YeJIOBEKa, MPUPOJIbI U 00I1eCTBA, TOHUMAaHUEM MAaTeMAaTHUECKOW HayKH Kak cepbl YeIIOBEUECKON e TEHbHOCTH, ITAMOB €€ Pa3BUTHS
¥ 3HAYMMOCTU JJIsI Pa3BUTUS IMBWIM3ALMU, OBJIAJCHUEM S3bIKOM MATEMAaTUKHM W MAaTEMAaTHUYECKOM KYyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM MPOCTEUIIMMH HAaBBIKAMH UCCIIEA0BATEILCKOUN eI TENHHOCTH;

6) puzuveckoe Bocnuranue, GopmupoBaHue KyJabTYPbl 310POBbS U IMOIUOHAJIBLHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEJACHUS 3I0POBOT0 00pa3a KU3HH (30pOBOE
NUTaHue, COATAHCHUPOBAHHBIN PEXHUM 3aHATHA M OTIbIXa, peryisipHas (u3ndeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA
peduiekcuu, MprU3HAHUEM CBOETO TpaBa Ha OMIMOKY U TaKOTO e MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIlMel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM IS PEIICHMs 3aJad B 00JIACTHM COXPAHHOCTHU OKPY’KaKOIIEH Cpesbl,
TJTAHUPOBAHUS TIOCTYIIKOB M OIIEHKHA WX BO3MOXKHBIX TOCJIEICTBUM JJII OKPY>KAIOIIEH Cpebl, OCO3HAHUEM TII00aIbHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHMUS,;

8) ajanTanusa K M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpebl:
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TOTOBHOCTBIO K JICUCTBUAM B YCIIOBUSIX HEOINPEACIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO
JESTEIbHOCTh, B TOM UHCJIE YMEHHUE YUUTHCS y APYTHX JItOJIeH, IPUOOpPETaTh B COBMECTHOM AESITEIbHOCTH HOBBIE 3HAHMSI, HABBIKU U
KOMIIETEHIINN U3 OIIBITA IPYTHX;

HEOOXOJMMOCThI0O B (JOPMUPOBAHWU HOBBIX 3HAHUI, B TOM uucie (HOpMYyJIUPOBATh UACH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U
SIBJICHUSIX, B TOM YMCJIE PaHEE HEU3BECTHBIX, OCO3HABATh NE(UUUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYalMIO KaK BBI30B, TPEOYIOIIUN KOHTPMED,
KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U JEeHCTBUA, (POPMYIMPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

e BBIABISITH W XapaKTEPH30BaTh CYIICCTBEHHBIC TPH3HAKH MATEMaTHYCCKUX OOBEKTOB, TOHSTHHA, OTHOIICHUH MEXIY
MOHATUSAMU, (HOPMYIUPOBATH OMPEEICHUS TOHSATUHN, YCTaHABIUBATH CYIIECTBEHHBIA MPU3HAK KiacCU(HUKAIMK, OCHOBaHUS
JUTs1 0000IIIEHUs U CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAIIN34;

e BOCIPUHUMATH, (JOPMYITHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPULIATCIbHBIC, SAMHUYHBIC, YaCTHBIC 1
o01111e, YCIOBHBIE;

e BBIABISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TpOTUBOpeYHs B ¢dakTaX, [aHHBIX, HAONIOIEHUAX U
YTBEPKICHUSIX, TIPETIaraTh KPUTEPUH TS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUMH;

e JIeJaTh BBIBOJIBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX YMO3AaKIIOUEHUH, YMO3AKIIOUCHUHN TIO
aHaJIOTUH;

e pa30bupaTh J0Ka3aTeIhCTBA MATEMATHUYCCKUX YTBEPKACHUH (MpsSMBbIE W OT NPOTHUBHOIO), IPOBOIUTH CAMOCTOSITCIIBHO
HECJIOKHBIE JIOKa3aTeIbCTBA MAaTEMATHUYECKUX (DaKTOB, BHICTPAMBATh apTyMEHTAIINIO, PUBOIUTH PUMEPHI U KOHTPIIPUMEPbI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpATh CrIOCOO pelieHus: y4eOHOM 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUs, BRIOUpATh HaUOO0JIee OIXO0ASIINN
C YY4ETOM CaMOCTOSITENBHO BBIJICTICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBarejabcKye 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATENIbCKUI WHCTPYMEHT TO3HAHUSA, (POPMYJIHPOBATH BOMPOCHI, (UKCUPYIOLIUE
IPOTUBOpEYHE, MPOOIEMy, CaAMOCTOSTENILHO YCTaHABIMBATh UCKOMOE U J1aHHOE, ()OpPMUPOBATH THIIOTE3Y, apryMEHTHPOBAThH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH 1O CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXHBIM JKCIEPUMEHT, HEOOJIbIIOE UCCIEeIOBaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHueCKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX]1y COOOiA;

CaMOCTOATENBHO (OPMYIUPOBATh OOOOIIEHHUS M BBIBOJABI IO pPE3yJibTaTaM MPOBEIEHHOTO HAOMIOAEHUS, HCCIEIOBAHMS,
OLICHMBATh JJOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIBTATOB, BHIBOJAOB U 0000LIEHUN;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, A TAKXKE BBIABUTATh MPEAINOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanmueii:

BBISIBIISATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITNH, TaHHBIX, HEOOXOAUMBIX JJIS PELICHUS 3a/1a4u;

BEIOMPATh, AHAJTWU3UPOBATh, CHUCTEMATHU3MPOBATh W WHTEPIPETHPOBATH HWH(POPMAIMIO pa3IWMYHBIX BHIAOB © (popm
MIPE/ICTABIICHHUS,

BBIOMpATh (PopMy TMpeacTaBieHus HUHPOpPMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaud CXeMaMu, JAuarpaMMaMu, WHOUN
rpaduKoil ¥ UX KOMOUHAIUSMU;

OILICHUBATh HAJAEKHOCTh HH(MOPMAITUHU TI0O KPUTEPUSIM, TTPEITIOKEHHBIM YUUTENIEM WU COPMYITHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYKIECHHS B COOTBETCTBUHU C YCIOBUSMH W LEJIAMH OOILIEHHUSA, SICHO, TOYHO, FPAMOTHO
BBIpaXKaTh CBOK TOYKY 3pEHUSA B YCTHBIX M INHMCBMEHHBIX TEKCTax, JaBaTh IOSCHEHHUs IO XOAYy pCELICHUSA 3a7ayy,
KOMMEHTHPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0/l 00CYK/I€HMSI 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI, TPOOJIEMBI, pelIaeMOi 3a/1auu, BHICKA3bIBaTh UJIEH,
HalleJICHHbIE HA TIOMCK PEIIEHUs, COMOCTABISATh CBOU CYXKIEHUS C CYXIACHUSMU APYIHMX YYaCTHUKOB JIMajora, oOHapy>KuBaTh
pasivyue 1 CXOACTBO MO3UIIHMI, B KOPPEKTHOU (hopMe POopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTaBISTh PE3yIbTaThl PEUICHHs 3aJauM, SKCIEPUMEHTa, UCCIEIOBaHUs, MPOEKTa, CAMOCTOATEIbHO BBIOMpaTh (opmMar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;

INOHMMATh U HUCIIOJIb30BATh NPEUMYILECTBA KOMaHAHON U MHAMBUIYAIbHON pabOThl IPU PELIEHUH YyY€OHBIX MATEMAaTHYECKUX
3ajay;
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e IPUHMMATbH LIEJIb COBMECTHOM NEATEIBHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM pabOThl, paCIpeaesaTh BUABI padoT,
JIOTOBapUBAaTHCS, 00CYKIAaTh MPOLIECC U Pe3yibTaT paboThl, 0000IIaATh MHEHUSI HECKOJIBKUX JIFO/IECH;

e y4YacCTBOBaTh B IPYNIOBBIX opMax paboThl (00CykaeHNsA, 0OOMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOIHATH CBOIO
4acTh pabOThl U KOOPIAUHUPOBATH CBOM JCUCTBUSA C JPYTMMHU YICHAMU KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJa/a B 00U
IPOAYKT IO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerJIHTI/lBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJTOPUTM pEIICHHS 3aJaud (WJIM €ro 4acTh), BBIOMpATh CHOCOO pEIICHHS C YYETOM
MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUM C YUETOM
HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

e BJAJAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yabTara pelieHusl MaTeEMaTUUeCKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3aJ1a4l, BHOCUTHh KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE
HOBBIX O0CTOSITENIbCTB, HAWJEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OIIEHUBATH COOTBETCTBUE PE3yJbTaTa JCSITEILHOCTH MOCTABICHHON IIEJIM U YCIOBUAM, OOBSICHITH MPUYUHBI JOCTHXKCHUS UITU
HEJIOCTKEHUS 11eTTH, HAaXOAUTh OLTUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuyenus: B 7 kiaacce oOydaromMiics MOTYyUUT CIAEAYIOLIME TPEAMETHBIC PE3YIbTATHI:

Pacno3naBaTh M3y4eHHbIE T€OMETPUUECKUE (UTYPBI, ONMPEICIATh UX B3aMMHOE PAaCIOJIOKEHHE, N300pakaTh F€OMETPUUYECKUE
(Gurypbl, BBIIOJHATD YEPTEXKH 110 YCIOBHIO 3a7aud. I3MepsaTh IMHENHHbIE U YTIIOBbIE BEIMYMHBL. PemaTh 3a1a4u Ha BBIYUCIICHUE JJIUH
OTPE3KOB U BEJIUYHH YIJIOB.

Jlenatb rpyOyl0 OLEHKY JIMHEMHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B pPEaJbHOM KU3HH, Pa3MepOB MPUPOJHBIX OOBEKTOB.
Paznuuatek pazMepsl 3TUX OOBEKTOB IO MOPSAIKY BETUUHHBI.

CTpouTh YEpPTEXH K TEOMETPUUECKUM 33]1a4aM.
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[Tonb30BaThCS MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIOJIb30BaTh MPU3HAKA U CBOWCTBA PABHOOEAPEHHBIX TPEYTrOJIHLHUKOB
IIPU PEIICHUU 33/1a4.

[IpoBOINUTE TOTHUYECKHE PACCYRKIACHHS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NMpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEJWAHBI, MPOBEAEHHOW K THIIOTCHY3€E
MPSMOYTOJILHOTO TPEYTOJbHHUKA, B PEIIEHUHA T€OMETPUYECKUX 3a]ay.

Onpenensts MapamiedbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢ HUMHU cekymias. Onpeaensars napawuiebHOCTh
MPSMBIX C HOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJHOW MPSIMOM O TOUEK JPYTOM MPSIMOU.

Pemiats 3a1auun Ha KileT4yaTol Oymare.

[IpoBOANTEL BHIYUCICHUS U HAXOJIUTh YMCIOBbIE U OYKBEHHBIC 3HAYCHUSI YIJIOB B F€OMETPUUYECKUX 3ajadaxX C MCIOJIb30BAHUEM
CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJI0B, OOpa30BaHHBIX MPHU MEPECEUCHUN JIBYX MapaUICIbHBIX MPSIMbIX
cekyuie. PemaTe nmpakTuueckue 3a/1a4i Ha HaXO0XKJICHHUE YTIIIOB.

Bnaners MOHSITHEM T'€OMETPUYECKOIO0 MECTa TOYEK. YMETh ONPENeNaTh OUCCEKTPUCY YIJIa U CEPEIUHHBIA MEPICHAUKYIISIP K
OTpPE3KYy KaK Fr€OMETPUUYECKUE MECTA TOYEK.

@opMyIUPOBATh ONPEICICHUS OKPY>KHOCTU M KPYyra, XOpJbl U JIAAMETPa OKPYKHOCTH, MOJIb30BATHCS UX CBOWCTBAMU. Y METh
IIPUMEHATH 3TU CBOMCTBA IPU PELICHHUU 33/1a4.

BnaneTs moHATHEM ONMHMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ meHTp. [lonb3oBaThes pakTamu 0 TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJAHOM TOUKE, U O TOM, UYTO CEpPEIWHHBbIC MEPIECHAUKYISIPhl K CTOPOHAM
TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers nmoHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BaThCS TEOPEMOW O NMEPIECHAUKYJSIPHOCTH KacaTeJIbHOW M pajauyca,
MTPOBEIEHHOIO K TOYKE KACAHUSI.

[Tonp30BaThCA NPOCTEHIIMMHU TEOMETPUUECKUMU HEPABEHCTBAMM, TOHUMATh UX MPAKTUYECKHUI CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U JIMHEHKHU.
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TEMATHYECKOE IINTAHUPOBAHUME 7 KJIACC

Y YTJIOBBIX BEJIMYUH,
BBIYKCIICHHE OTPE3KOB
U yTJIOB

HaunmenoBanue pazaena |KonuuectBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue
[Ipocrenme 14 IIpocrenme DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIIPEICIICHHUS.
TeOMETPUUYECKHIE QUTYPBI U TE€OMETPHUECKUC Pacno3HaBaTh W3y4eHHBIEC TEOMETPUICCKHE (DUTYPHI,
UX CBOMCTBaA. M3MepeHue OOBEKTHI. onpenesiTh UX B3aHMHOE PACIIOJIOKCHHIE, BHITIOJIHSATD
TCOMETPUUYCCKUX BEITUIHH MHOTroyroasHUK, YEepTEXK IO YCIOBHIO 3a/1a4H.
JoMaHasl. IIpoBoAMTH MPOCTEHTIIHE TOCTPOSHUS C ITIOMOIIBIO IIUPKYJISA
CMexHbIE U Y JIMHEUKHU.
BEPTUKAJIbHBIC YTJIbI. N3mepsaTh TUHEHHBIC U YTIOBBIC BETMYHHBI T€OMETPHICCKUX
Pabota U TIPAKTHYECKUX OOBEKTOB.
C IPOCTEUIITUMU OnpeneasiTh «Ha TJIa3» pa3Mepbl peaTbHBIX 00BEKTOB,
JepTeKaMHU. MPOBOAUTH IPYOYIO OIICHKY UX Pa3MEpOB.
N3mepenne nuHeliHbix | PemaTh 3a1auu Ha BRIYUCIICHHUE JIJTMH OTPE3KOB U BETMYUH

YTJIOB.

PemaTsh 33124 Ha B3aMMHOE PACIIOIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoauTh KITaCCH(PUKAIMIO YTIIOB, BBIYUCIATH
JUHEHHBIC W YTJIOBBIC BEIMYHUHBI, IPOBOAUTH
HEO0OXOMMbIE JJOKA3aTeIbHBIE PACCYKICHMUS.
3HAKOMUTBCS ¢ HICTOPUEN Pa3BUTHS TEOMETPHUH

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB HA TOTOBBIX
yeprexkax (C ykazaHueM IMPU3HAKOB).
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Y IEPBUYHbBIE
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIBHUKOB.
IIpr3sHaku

paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHbBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

Y PABHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
IIpsAMOyYTOJIbHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BoIBoaUTH CriecTBYS (PABEHCTB COOTBETCTBYOITIX
AJICMCHTOB) U3 PABCHCTB TPEYTOJbLHUKOB.
@opMyIHPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BEICOTHI,
MeUaHbl TPEYTOHHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

®opMyJTHPOBATH CBONCTBA U IPU3HAKK PAaBHOOCAPEHHOTO
TPEYTOJIbHUKA.

CTpouThb YepTEKU, peliaTh 3a1a4M C IIOMOIIBHIO
HAXOXKJECHUS PABHBIX TPEYTOJILHUKOB.

IIpuMeHATH IPU3HAKK PAaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBaTh UGPOBBIC PECYPCHI AJIA HCCIeT0BAHUSA
CBOMCTB M3y4aeMbIX (UTYP.

3HAKOMUTBCSI ¢ HCTOPHEH Pa3BUTHS TCOMETPUU
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[lapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapannenbHble NPSIMBIE,
ux cBorcTBa. Hakpecr
JeXxanue,
COOTBETCTBEHHBIC

Y OJTHOCTOPOHHUE
YTJIbI, 00pa30BaHHbIE
IIPU MepEeCceYECHU N
napajuIeIbHBIX TPSIMBIX
CEKYyIIIECH).

[Ipu3Hax
NapAJUIEIILHOCTH MPSAMBIX
4epe3 PaBEHCTBO
PaCCTOSTHUM OT TOUEK
OIHOU MPSIMOM JI0
BTOPOM IPSIMOA.

Cymma yrios
TPEYTrOJIbHUKA.
Bnennue yrisl
TPEYTrOJIbHUKA

DopMyJIUPOBATH MOHATHE NTAPAIJIETBbHBIX NPSIMBIX,
HAXOUTH MMPAKTUUECKUE IPUMEPBI.

M3yuaTsh cBOICTBA YIi10B, 00pa30BAHHBIX MTPH NEPECCUCHUN
MAPAJIICTBHBIX MPSIMBIX CEKYILIEH.

IIpoBoauTh AJ0Ka3aTENBCTBA NAPATUICIBHOCTH JIBYX
MPSIMBIX C IOMOIIIBIO YTJIOB, 00Pa30BaHHBIX MIPH NEpECeUCHUN
ATUX MPAMBIX TPETHEU MPSIMOM.

Bbruncasitb CymMMy yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoanTsb unciioBbie 1 OYKBEHHBIE 3HAUECHUSI YTIIOB

B TEOMETPUYECKHUX 3a7a4ax C NCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYI'OJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUSI TEOMETPUU

OKpy>KHOCTB U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

OKpyX HOCTb, X0OpJia U
JIHaMETpP UX CBOMCTBA.
Kacarensnas

K OKPY>KHOCTH.
OKpy>KHOCTB,

D®opMyJIHPOBATH ONPEAEJIEHHA . OKPYKHOCTH, XOP.IbI,
JIMaMETPa U KaCaTeJIbHOM K OKPYKHOCTH.

MN3yyarh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH UM pPOBHIE
pecypcChl: OKPYKHOCTb, BIMCAHHYIO B yIOJI; LEHTP
OKPY’>KHOCTH, BIIMCAHHO! B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAHHAs B yTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEIMHHBIN
MEPIEHAUKYIISIP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpy>KHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT 114 nokazarenbcTBa TEOPEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomoupio I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYXHOCTEUN TPEYTOJIbHUKA, HAXOAUTb LICHTPBI 3TUX
OKPY>KHOCTEH.

Pematb OCHOBHBIC 321a41 HA MOCTPOECHME: YTIIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISPa JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJISPHON TAaHHOW MPSMOii; OUCCEKTPUCHI
JIAHHOT'O YTJIa; TPEYTOJBHUKOB MO PA3JIUYHBIM 3JIEMEHTAaM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpEeHue, 06001IEHNE 4 [ToBTOpEeHME U PemaTh 3a1a4u Ha TOBTOPEHHKE, UILTIOCTPUPYIOIIUE CBSI3U
3HAHUU 00001IeHNE MEK]ly pa3IUYHBIMU YacTSIMH Kypca
OCHOBHBIX MOHSTHUMN U
METOJIOB Kypca
7 xnacca
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m S —— Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoTbI padoTbI pecypes
[Ipocreiimue reomerpuyeckue GUTypsl U AKnace
o https://www.yaklass.ru/
1 UX CBOMCTBA. MI3MepeHne reoMmeTpuyecKux 14
SR bubnunoreka LIOK
https://m.edsoo.ru/7f415e2e
SAKnacc
https://www.yaklass.ru/
2 TpeyronbHUKH 22 1 Bubmorexa LIOK
https://m.edsoo.ru/7f415e2e
SAKnacc
[TapannenbHble IpsMble, CyMMa YIJIOB https://www.yaklass.ru/
3 14 1
TPEYroJbHUKA bubmmnoreka HOK
https://m.edsoo.ru/7f415e2e
SAKnacc
OKpyXHOCTb U KpyT. [ 'eomeTpruyeckue https://www.yaklass.ru/
4 14 1
MIOCTPOCHHUS bubmmnoreka HOK
https://m.edsoo.ru/7f415e2e
SAKnace
. https://www.yaklass.ru/
5 [ToBTOpeHmE, 0000IIEHNE 3HAHMI 4 1 Br6morexa LIOK
https://m.edso0.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoaundecTBO 9acoB
IIp
ak | Aa
Kon
™ Ta DJIEeKTPOHHBIE
Tpo u3y | uudposble
Nenm/m | Tema ypoka ec
P Bee aem ' 4e | oGpasoBaTenbubie
ro bI€ e HH | pecypchbl
pabo q
ThbI pa
00
ThbI
IIpocreiimue 1 https://m.edsoo.ru/cf37b
TeOMETPUUYECKHE OOBEKTHI c33
MHOFOVFOALHIK. TOMAHAS 1 https://m.edsoo.ru/7c44a
" ’ bad
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https://m.edsoo.ru/cf37bc33
https://m.edsoo.ru/cf37bc33
https://m.edsoo.ru/7c44aba4
https://m.edsoo.ru/7c44aba4

CMexHble U BEpTUKAJIbHBIE

https://m.edsoo.ru/6abb5

3
YIJIBI 328

4 CmexHbIe U BepTUKAJIbHbBIC https://m.edsoo.ru/5bafb
YIJIBI ef6

5 CMexHbIe U BepTUKAJIbHbBIC https://m.edsoo.ru/c4a57
YIIIBL 6d8

5 CmexHbIe U BEpTUKAJIbHbBIC https://m.edso0.ru/59f32
YTJIbIL be7

7 CMexHbIE U BEPTUKAJIbHbIE https://m.edsoo.ru/b25ad
YIJIBL 662

8 CMexHbIe U BEpTUKAJIbHBIE https://m.edsoo.ru/7efd9f
YIJIBI 79
N3mepeHne TMHENHBIX 1

9 YIJIOBBIX BEJIMYMH, https://m.edsoo.ru/31ef3
BBIYMCIIEHHE OTPE3KOB U 5ab
yIJI0B
N3MepeHne TMHENHBIX 1

10 YIJIOBBIX BEJIMYMH, https://m.edsoo.ru/d3138
BBIYHCIICHUE OTPE3KOB U als
yIJI0B
N3Mepenne TMHERHBIX 1

11 YIJIOBBIX BEJIMYWH, https://m.edsoo.ru/7228d

BBIYHCIIEHUE OTPE3KOB U
yTJIOB

ers
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https://m.edsoo.ru/6abb5328
https://m.edsoo.ru/6abb5328
https://m.edsoo.ru/5bafbef6
https://m.edsoo.ru/5bafbef6
https://m.edsoo.ru/c4a576d8
https://m.edsoo.ru/c4a576d8
https://m.edsoo.ru/59f32be7
https://m.edsoo.ru/59f32be7
https://m.edsoo.ru/b25ad662
https://m.edsoo.ru/b25ad662
https://m.edsoo.ru/7efd9f79
https://m.edsoo.ru/7efd9f79
https://m.edsoo.ru/31ef35ab
https://m.edsoo.ru/31ef35ab
https://m.edsoo.ru/d3138a15
https://m.edsoo.ru/d3138a15
https://m.edsoo.ru/7228de75
https://m.edsoo.ru/7228de75

N3Mepenue JIMHEHHBIX 1
YTJIOBBIX BEJIMYMH,

https://m.edso0.ru/26388

12
BBIUHUCIICHHUE OTPE3KOB U 283
YIJI0B
[Tepumerp u momaas Guryp,
https://m.edsoo.ru/313f3
13 COCTaBJICHHBIX U3 a6
NPSMOYIOJIBHUKOB o
Ile >
PHMCTP H ILIOLAAE pUryp https://m.eds00.ru/68567
14 COCTaBJICHHBIX U3 544
MIPSIMOYTOJIbHUKOB T
[TonsTHE 0 paBHBIX
15 TPEyroJIbHUKAX U NIEPBUYHBIC https://m.edso0.ru/6543f
MIPEACTABJIECHUS O PABHBIX 8e6
¢burypax
16 Tpu npu3Haka paBeHCTBA https://m.edso00.ru/662f4
TPEYTOJIbHUKOB 758
17 Tpu npusHaka paBeHCTBA https://m.edsoo.ru/a56da
TPEYroJIbHUKOB fee
18 Tpu npuszHaka paBeHCTBa https://m.eds00.ru/8c898
TPEYTrOJIbHUKOB d59
19 Tpu npr3Haka paBeHCTBA https://m.edsoo.ru/d7baf

TPEYroJIbHUKOB

al2
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https://m.edsoo.ru/26388283
https://m.edsoo.ru/26388283
https://m.edsoo.ru/313f3af6
https://m.edsoo.ru/313f3af6
https://m.edsoo.ru/68567544
https://m.edsoo.ru/68567544
https://m.edsoo.ru/6543f8e6
https://m.edsoo.ru/6543f8e6
https://m.edsoo.ru/662f4758
https://m.edsoo.ru/662f4758
https://m.edsoo.ru/a56dafee
https://m.edsoo.ru/a56dafee
https://m.edsoo.ru/8c898d59
https://m.edsoo.ru/8c898d59
https://m.edsoo.ru/d7bafa12
https://m.edsoo.ru/d7bafa12

Tpu npusHaka paBeHCTBA

https://m.edsoo.ru/2a988

20
TPEYTrOJIbHUKOB 7a8
21 Tpu npuszHaka paBeHCTBa https://m.edsoo.ru/9bb24
TPEYTOJILHUKOB 429
[Ipu3naku paBeHcTBa
P P https://m.edsoo.ru/a8978
22 IPSIMOYTOJIBHBIX b7e
TPEYrOJIbHUKOB o
IIpu3Haku paBeHCTBa
https://m.eds00.ru/6838b
23 IPSIMOYTOJIBHBIX 437
TPEYTroJbHUKOB T
CBolicTBO MeMaHbl
24 MIPSIMOYTOJIBHOTO https://m.edsoo.ru/feba2
TPEYTOJILHUKA, TIPOBEAEHHON 371
K TAIIOTEHY3¢e
CBOIiCcTBO MeIHaHbI
o5 MIPSAMOYT'OJIBHOTO https://m.edsoo.ru/e77e5
TpEeyroJIbHUKA, IPOBEAEHHOU f76
K TUIIOTEHY3¢e
PaBHOOeipeHHbIE U
https://m.edsoo.ru/64ch4
26 PaBHOCTOPOHHHE ade
TPEYTrOJIbHUKHU o
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https://m.edsoo.ru/2a9887a8
https://m.edsoo.ru/2a9887a8
https://m.edsoo.ru/9bb24429
https://m.edsoo.ru/9bb24429
https://m.edsoo.ru/a8978b7e
https://m.edsoo.ru/a8978b7e
https://m.edsoo.ru/6838bd37
https://m.edsoo.ru/6838bd37
https://m.edsoo.ru/feba2371
https://m.edsoo.ru/feba2371
https://m.edsoo.ru/e77e5f76
https://m.edsoo.ru/e77e5f76
https://m.edsoo.ru/64cb4ade
https://m.edsoo.ru/64cb4ade

[Ipu3Haku u cBOMCTBA

https://m.edsoo.ru/daf99

27 paBHOOEIPEHHOTO 266
TPEyroJibHUKa o
[Ipu3sHaku u cBoiicTBa
https://m.edsoo.ru/3c498
28 PaBHOOEAPEHHOTO aal
TPEYrOJbHUKA o
n .
PHUSHAIH 1 CBONCTE https://m.edsoo.ru/4a459
29 paBHOOCIPEHHOTO 7ba
TpeyrojabHuKa o
https://m.edsoo.ru/5¢c23c
30 HepaBenctBa B reomeTpun 304
https://m.eds00.ru/61bb5
31 HepaBenctBa B reomeTpun b7
https://m.edsoo.ru/77e15
32 HepasencrBa B reomerpun 319
https://m.edsoo.ru/2al2d
33 HepasenctBa B reomerpun 145
34 IIpssMOyTONBHBIM https://m.edsoo.ru/cba73
TPEYroJIbHUK ¢ yriom B 30° 8df
35 [IpssMoyTonbHBIM https://m.eds00.ru/79577
TPEYroJIbHUK C yrjioM B 30° c87
36 KonTponbhas pabota no teme https://m.eds00.ru/985d6

"TpeyroabHUKH"

ba7
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https://m.edsoo.ru/daf99266
https://m.edsoo.ru/daf99266
https://m.edsoo.ru/3c498aa1
https://m.edsoo.ru/3c498aa1
https://m.edsoo.ru/4a4597ba
https://m.edsoo.ru/4a4597ba
https://m.edsoo.ru/5c23c39d
https://m.edsoo.ru/5c23c39d
https://m.edsoo.ru/61bb5b87
https://m.edsoo.ru/61bb5b87
https://m.edsoo.ru/77e15319
https://m.edsoo.ru/77e15319
https://m.edsoo.ru/2a12d145
https://m.edsoo.ru/2a12d145
https://m.edsoo.ru/cba738df
https://m.edsoo.ru/cba738df
https://m.edsoo.ru/79577c87
https://m.edsoo.ru/79577c87
https://m.edsoo.ru/985d6b47
https://m.edsoo.ru/985d6b47

[TapamienpHble npsAMbIE, UX

https://m.edsoo.ru/e7ala

37
CBOMCTBa c2d
. https://m.edso0.ru/82915
38 [Tarerit moctynat EBkinuaa 79 l3)
Hakpect nexanue,
COOTBETCTBEHHEIE U
39 OJTHOCTOPOHHHE YTJIbI, https://m.edsoo.ru/f8a72
o0Opa3oBaHHbBIC TIPU ef6
MePECeUCHUH MapaILICITbHBIX
MPSIMBIX CeKyIIei
Haxkpect nexamue,
COOTBETCTBEHHEIE U
40 OJHOCTOPOHHHUE YIJIBI, https://m.edsoo.ru/fd457
o0pa3oBaHHbBIE TPU 66f
MepeceyeHn  MmapaieabHbIX
MPSAMBIX CEKYIIEn
HakpecT nexarue,
COOTBETCTBCHHEIC U
41 OJHOCTOPOHHHUE YTJIBI, https://m.edsoo.ru/9bfba

o0Opa3oBaHHbIE TIPU
MePECEUCHUH TapalIeIbHBIX
MPSAMBIX CEKYIIEH

414
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https://m.edsoo.ru/e7a1ac2d
https://m.edsoo.ru/e7a1ac2d
https://m.edsoo.ru/82915793
https://m.edsoo.ru/82915793
https://m.edsoo.ru/f8a72ef6
https://m.edsoo.ru/f8a72ef6
https://m.edsoo.ru/fd45766f
https://m.edsoo.ru/fd45766f
https://m.edsoo.ru/9bfba414
https://m.edsoo.ru/9bfba414

42

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPH
IIEpECEYEHUH MapalJIEIIbHbIX
IPSIMBIX CEKyIIEn

https://m.edsoo.ru/dcf58
e2c

43

Haxkpecr nexaniue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MTPH
NepeceueHu  MapauieIbHbIX
MPSAMBIX CEKyLIEen

https://m.edsoo.ru/2a5b2
46¢

44

[Ipu3Hak napamienbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pacCTOSHUM OT TOUYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSAAMOM

https://m.edsoo.ru/6942f
486

45

[Ipu3Hak napamienbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pacCcTOSHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MIPSIMOM

https://m.eds00.ru/92956

8fa

46

CymMma yriioB TpeyrojibHUKa

https://m.edsoo.ru/caa59
ag7
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https://m.edsoo.ru/dcf58e2c
https://m.edsoo.ru/dcf58e2c
https://m.edsoo.ru/2a5b246c
https://m.edsoo.ru/2a5b246c
https://m.edsoo.ru/6942f486
https://m.edsoo.ru/6942f486
https://m.edsoo.ru/929568fa
https://m.edsoo.ru/929568fa
https://m.edsoo.ru/caa59a87
https://m.edsoo.ru/caa59a87

https://m.edsoo.ru/f71bl

47 CymMma yriioB TpeyrojibHUKa 7d3
48 Buemnue yribl https://m.edsoo.ru/b9223
TPEYroJbHUKA 191
Buemnue yriibl https://m.eds00.ru/99eb2
49
TPEyroJbHUKa 824
K 0
OTPOIILHAM PabOTE TO TEME https://m.edso00.ru/9917d
50 "[MTapannenbHbie TpsSMbIe, 72
CyMMa yTJIOB TpeyrojbHuKa" T
51 OKpy>XHOCTb, XOp/Ibl U https://m.edsoo.ru/64e76
IMaMeTp, UX CBOMCTBa dic
https://m.edsoo.ru/b7ee8
52 KacarenbHast K OKpyKHOCTH e84
53 OKpy>XHOCTb, BIMICaHHAs B https://m.edsoo.ru/ffcae6
yroj 11
54 OKpy>XHOCTb, BIIHICAaHHAs B https://m.edso00.ru/98bbd
yroJl ffd
55 IToustue o I'MT, https://m.edsoo.ru/7aef2
MIPUMEHCHHE B 33J]a9ax 8db
56 IToustue o I'MT, https://m.edsoo.ru/1cal8

IMPUMEHCHUC B 3aJjadax

372
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https://m.edsoo.ru/f71b17d3
https://m.edsoo.ru/f71b17d3
https://m.edsoo.ru/b9223191
https://m.edsoo.ru/b9223191
https://m.edsoo.ru/99eb2824
https://m.edsoo.ru/99eb2824
https://m.edsoo.ru/9917da72
https://m.edsoo.ru/9917da72
https://m.edsoo.ru/64e76d1c
https://m.edsoo.ru/64e76d1c
https://m.edsoo.ru/b7ee8e8a
https://m.edsoo.ru/b7ee8e8a
https://m.edsoo.ru/ffcae611
https://m.edsoo.ru/ffcae611
https://m.edsoo.ru/98bbdffd
https://m.edsoo.ru/98bbdffd
https://m.edsoo.ru/7aef28db
https://m.edsoo.ru/7aef28db
https://m.edsoo.ru/1ca18372
https://m.edsoo.ru/1ca18372

buccekrpuca u cepeIuHHBIN

https://m.edsoo.ru/ef76e

57 MEePIEHIUKYIISIP KakK 89b
reOMETPUYECKUE MECTA TOUEK o

58 OKpY>XKHOCTb, OTIMCaHHAs https://m.eds00.ru/564f6
OKOJIO TPEYTrOJIbHUKA fce

59 OKpy>XHOCTb, OITMCAHHAS https://m.eds00.ru/99523
OKOJIO TPEYTIOJIbHUKA 196

60 OKpyKHOCTb, BIIUCAHHAs B https://m.eds00.ru/33519
TPEYrOJIbHUK 64c

61 OKpyXHOCTb, BIIMICAaHHAs B https://m.eds00.ru/76e86
TPEYrOJIbHUK 6c4

62 [Ipocreiimne 3axaun Ha https://m.edso0o.ru/263db
IIOCTPOEHUE ar’c

63 IIpocreiimne 3anaun Ha https://m.edsoo.ru/f21fcc
MOCTPOEHHE fb
KonrtponsHas pabora no Teme

64 "OKpy>KHOCTb U KpYT. https://m.edsoo.ru/le2ed
I'eomeTpuueckue cl5
nmocTpoeHus"
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https://m.edsoo.ru/ef76e82b
https://m.edsoo.ru/ef76e82b
https://m.edsoo.ru/564f6fce
https://m.edsoo.ru/564f6fce
https://m.edsoo.ru/99523196
https://m.edsoo.ru/99523196
https://m.edsoo.ru/3351964c
https://m.edsoo.ru/3351964c
https://m.edsoo.ru/76e866c4
https://m.edsoo.ru/76e866c4
https://m.edsoo.ru/263dba7c
https://m.edsoo.ru/263dba7c
https://m.edsoo.ru/f21fccfb
https://m.edsoo.ru/f21fccfb
https://m.edsoo.ru/1e2edc15
https://m.edsoo.ru/1e2edc15

[ToBTOpEeHME M 0000IIEHNE

https://m.edsoo.ru/ec47a

65 3HAHWI OCHOBHBIX ITOHSATHI U 1 80
METOJIOB Kypca 7 Kjacca T
HrtoroBas KOHTpoOJIbHAS https://m.edsoo.ru/594ee
66 1
pabora 3f8
[ToBTOpEeHME M 00OOIIEHNE
N . https://m.edsoo.ru/86b37
67 3HAHWI OCHOBHBIX ITOHSATHH U 1 254
METO/IOB Kypca 7 Kiacca o
[ToBTOpEeHME M 000OIIEHNE
N . https://m.edsoo.ru/49aed
68 3HAHWI OCHOBHBIX ITOHSATHH U 1 132
METOZOB Kypca 7 Kiacca -
OBHIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME
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https://m.edsoo.ru/ec47a89c
https://m.edsoo.ru/ec47a89c
https://m.edsoo.ru/594ee3f8
https://m.edsoo.ru/594ee3f8
https://m.edsoo.ru/86b3725a
https://m.edsoo.ru/86b3725a
https://m.edsoo.ru/49aed132
https://m.edsoo.ru/49aed132

IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM

ITPOI'PAMMBbI
7 KJIACC
Koa . .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMBbI OCHOBHOT'O
MPOBEPIEMOTO 0011ero o6pa3oBaHus
pe3yJabTara
6 I'eomerpus
Pacrio3naBaTh M3ydeHHBIC I€OMETPUYECKHE (DUTYpBI, OMPENCNATh WX B3aWMHOE PACIONIOKEHUE, M300pakarh
6.1 TEOMETPUUECKUE (PUTYPBI, BBITOIHATH YEPTEKHU MO YCIOBUIO 33/au. MI3MepsTh INHEHHBIC U YTIIOBBIC BETUYNHBI.
Pemarp 3a1aun Ha BEIYHCIICHUE JUTHH OTPE3KOB M BEJITUYHH YTJIOB
6.2 Jlenates TpyOyIO ONCHKY JTUHEHHBIX M YTJIOBBIX BEIMYWH MPEIMETOB B PeaTbHOW KU3HU, Pa3MEPOB MPHPOIHBIX
' 00BeKTOB. PaznmuuaTh pazMepsl STHX 00BEKTOB MO MOPSIKY BEITUYMHBI
6.3 CTpouth 4epTeXH K T€OMETPUUECKHUM 3a/1a4am
6.4 [Tonb30BaThes MpU3HAKAMHU PABEHCTBA TPEYTOJIHHUKOB, UCIOIB30BaTh MPU3HAKU M CBONCTBA PaBHOOEAPEHHBIX
' TPEYTOJIBLHUKOB IIPH PEIICHUH 3a71a4
6.5 [TpoBOANTH TOTHYECKUE PACCYKICHHS C UCTIOJIE30BAHUEM TE€OMETPHICCKUX TEOpEM
66 [Tosb30BaThCs MPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIHHHUKOB, CBOMCTBOM MEIUAHBI, MMPOBEIEHHON K
' TUIMOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHHH T€OMETPHUECKUX 3a1a4
6.7 OnpenensaTh MapajIeIbHOCTh MPSAMBIX C MIOMOINBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMH cekymias. OnpeaensiTh
' MapajuIeNbHOCTh MPSIMBIX C MOMOIIBI0 PABEHCTBA PACCTOSIHUN OT TOUEK OJHOM MPSAMOI 10 TOUYEK APYrou MpsiMOn
6.8 Pemarp 3a1aun Ha kieT4aroit Oymare
6.9 [TpoBOANTH BBIYHMCICHUS M HAXOIUTh YUCIOBBIE W OyKBEHHBIC 3HAYCHHS YTJIOB B TEOMETPUUYECKUX 3a/Jadax C
' WCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHHKOB W MHOTOYT'OJBHUKOB, CBOWCTB YIJIOB, 0Opa3oBaHHBIX TMpH
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MEPCCCUCHUH ABYX MapalJICJIbHBIX ITPAMbBIX ceKymeﬁ. Pemrate MPAKTUYCCKUC 3aJa4r HAa HAXOKACHUC YI'JIOB

Brnaners NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpENeNsATh OUCCEKTPHCY yIila M CepeIuHHBIN

°.10 NEePHEHUKYIISP K OTPE3KY KaK FeOMETPHYECKHUE MECTa TOUYEK
6.11 @opMynupoBaTh ONpEACTICHUS OKPYKHOCTH M Kpyra, XOpIbl M JuUaMeTpa OKPY)KHOCTH, MOJb30BAThCA HX
' CBOMCTBaMH. YMETh IPUMEHATH 3TH CBOWCTBA IIPU PELICHUH 3aa4
Brnaners moHsTHEM ONMUCAHHON OKOJIO TPEYroJbHHKA OKPY)KHOCTH, YMETh HaxoauTh e€ meHtp. Ilomb3oBarbes
6.12 (akTamMu 0 TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA MMEPECEKAIOTCS B OJHOM TOUKE, H O TOM, YTO CEPEeIUHHBIE
NEePHEeHUKYIISPBI K CTOPOHAM TPEYTOJIbHHUKA NIEPECEKAIOTCS B OHOM TOUKE
6.13 Brnanets nmonsTHeM KacaTeIbHOH K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOI O MEPIEHANKYISIPHOCTH KacaTeIbHON
' U paanyca, IpoBeIEHHOTO K TOUKE KaCaHUs
6.14 [Tonmp30BaThbCs MPOCTEHIIMMU TEOMETPUYECKIMH HEPABEHCTBAMH, IIOHUMATh MX MPAKTUIECKAN CMBICIT
6.15 [TpoBOIUTH OCHOBHBIE TEOMETPHUYECKHIE TOCTPOSHHSI C TIOMOIIBIO IIUPKYJIIS ¥ IMHEHKH

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
6 ['eomerpus
6.1 HavanbHble monsTHa reomerpun. Touka, npsmas, OTpe30K, Jdyd. Yrou. Buasl yrinoB. BepTUkanbHbIE M CMEXHBIE YTJIBI.
' buccekrpuca yrna. Jlomanas, MHOroyroiabHuK. [IapamienbHOCTE U IEPIEHAUKYISPHOCTD IPSIMBIX
6.2 Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBON CUMMETpuUU. [IpuMepsl CHMMETpHUH B OKpPYIKaIOIIeM MHpe
6.3 OCHOBHBIE TIOCTPOCHHUS C IOMOIIBIO IUPKYJIS U uHelKku. TpeyronsHuK. Bricora, Meanana, OuccekTpuca, MX CBOWCTBA
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6.4 PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYTrONbHUKHA. HepaBeHCTBO TpeyronbHUKa

6.5 CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TPEeYroyibHUKa. [Ipu3HaKy paBeHCTBA TPEYroJbHUKOB

6.6 CBolicTBa ¥ NPU3HAKY NMAPAJICIIBHBIX MPsMbIX. CyMMa yIiioB TPeyrojabHUKA. BHEIIHNE yIibl TPEyTrOJIbHUKA

6.7 [TpsimoyronbHbIl TpeyroapHUK. CBOMCTBO MEIMaHbl IPSIMOYTOJIBHOTO TPEYrOJbHUKA, NMPOBEAEHHOM K TMIIOTEHY3E.
' [Tpu3Haky paBeHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpAMOYronpHbIi TpeyronbHUK ¢ yriioMm B 30°

6.8 HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, TeopemMa O OONIbIIEM Yrie U
' Oosblel cTopoHe TpeyronbHuKa. IlepneHiukynsp u HaKJIOHHas

6.9 I'eomeTprueckoe MecTo ToueK. bruccexkTpuca yriia u cepeIuHHBINA NEPIEHANKYISIP K OTPE3KY KaK N€OMETPUYECKHE MECTa
' TOYEK

6.10 OKpy’KHOCTb M KpYT, XOpJla U TuaMeTp, UX cBoicTBa. B3auMHoe pacnosiokeHrne okpyxHocTu U npsmoil. KacarenbHas u
' CEeKyIlasl K OKPYXKHOCTHU

6.11 OKpy’KHOCTb, BIIUCAHHAs B yrojl. BrimcanHas 1 onycaHHas OKPYKHOCTH TPEyroJIbHUKa

YUYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
» Maremaruka. 'eomeTpust: 7 - 9-e kitacchl: 6a30BbIN ypoBeHb: yueOHUK; 14-¢ uznanue, nepepaborannoe Aranacsu JI.C., byry3os
B.®., Kagomiies C.b. u mp. AknmonepHoe o61ectBo «M3marenbctBo «IIpocBemieHuey

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

e HMHpopManmoHHO-METOINYECKOE TUCEMO 00 0COOEHHOCTSIX MpernoiaBanus yueoHoro npeamera «Maremaruka» B 2025/2026
yaebHOM roxy https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e Meroauueckue peKOMEHIAINH [0 CO3AAHUI0 KJIACCOB TEXHOJIOTMYECKOTO M €CTECTBEHHO-HAYYHOTO MPOo(pUIel U KI1accoB ¢
yIIyOJIeHHBIM U3yUYe€HUEM MAaTeMaTUKH, (PU3UKH, XUMHUH, OMOJIOTUHU B 00IIE00pa30BaTEIbHBIX OPraHU3aIUAX C
UCIOJIb30BaHUEM UHPPACTPYKTYPhI, CO3JJaHHON B paMKaxX HallMOHaIbHOTO npoekTa «ObpazoBanue» (Ksantopuymsl, IT-
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https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

KyObI, Touku pocta u Ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sozd klassov tehnol i en profilej 2025.pdf

o COOpHUK TUITOBBIX 33/IaHUM JIJIs1 TEKYIIETO OLICHUBAHUs 10 y4eOHbIM IpeaMeTam «Marematuka» u « Madpopmatukay. (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
6. bubmoTteka LIOK https://m.edsoo.ru/
7. SIKunacc https://www.yaklass.ru/
8. https://uchitelya.com/matematika/
9. https://urok.1sept.ru/
10. https://resh.edu.ru/
11. https://4ege.ru/gia-matematika/

Mopyab «Teopusi BeposiTHOCTE»
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https://resh.edu.ru/
https://4ege.ru/gia-matematika/

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYI0 3HAYMMOCTD, KaK C TOYKH 3PEHUS
IPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIM B 00pa30BaHNHU, HEOOXOJUMOM KaXkJIOMy 4esloBeKy. Bo3pactaer uyncno npodeccuid, mpu
OBJIAJICHUHN KOTOPBIMU TpeOyeTcs xopoluas 0a3oBasi MOJATOTOBKA B 00JIACTU BEPOATHOCTH U CTATUCTHKH, Takas MOJATOTOBKA Ba)KHA
JUTSL TIPOJIOJIKEHHSI 00pa30BaHus U AJIsl YCIICITHON TPO(heCCHOHATBLHOM Kapbephl.

Kaxx11plil yenoBeK NOCTOSHHO MPUHUMAET PEIICHHS] Ha OCHOBE MMEIOUIUXCS Y HErO TaHHbIX. A 111 000CHOBAaHHOTO MPUHATHS
pelIeHUsI B YCIOBUSX HEAOCTATKA UM U30bITKA HH(POpMALIMK HEOOXOUMO B TOM YHUCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U
CTAaTUCTUYECKOE MBIILIIICHUE.

MMeHHO mMO3TOMY OCTPO BCTajJa HEOOXOIUMOCTh C(HOPMHUPOBATH y OOydaromuxcs (yHKIMOHAIBHYIO TPaMOTHOCTB,
BKJIIOYAIOIIYI0 B Ce€0sl B KayecTBE HEOTHEMJIEMOM COCTABISIIOUIEH YMEHUE BOCIPUHHMMATh M KPUTUYECKH aHAIM3UPOBAThH
uH(pOpMAIMIO, MPEACTABICHHYIO B PAa3IMYHBIX (POpMax, MOHMMATh BEPOSTHOCTHBIM XapaKTE€p MHOTMX PEANbHBIX IPOIECCOB U
3aBUCUMOCTEM, MPOU3BOIUTH IIPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU NpUHIMIAMHU cOOpa, aHalu3a U MPEACTABICHUS JAHHBIX U3 Pa3IMUHBIX cdep
JKU3HU OOIECTBA M TOCYJapCTBa MPHOOIIAET OOyJarolmUXcs K OOIICCTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOWHATOPHKHU
pa3BUBaeT HABBIKM OpPraHM3alMy Iepedopa U MojAcy€Ta YKciia BApUAHTOB, B TOM YHUCIE B NPHUKJIAJAHBIX 3a7adaX. 3HAKOMCTBO C
OCHOBamMH TeopuHu TpadoB co31aéT MareMaTHuyeckuil GyHAaMEeHT A (POpMUPOBAHUS KOMIETEHUMH B 00JacTh MHPOPMATUKHU U
UG poBbIX TexHoJoruil. [Ipn u3ydeHnn CTaTUCTUKU U BEPOATHOCTH OOOTalllalOTCs MPEACTaBICHHUS 00y4YaromuXcs O COBPEMEHHOU
KapTHHE MHUpPAa U METOJax €ro McCleAoBaHUs, (GOPMUPYETCS MOHMMAHHE POJIM CTATUCTUKM KaK MCTOYHMKA COLIMAJIBHO 3HAYMMOMN
uH(OpMAIUU U 3aKJIaJbIBAIOTCA OCHOBBI BEPOSITHOCTHOTO MBILICHHUS.

B cooTBercTBMM C JAAaHHBIMU LIENIAMH B CTPYKTYpE MpOrpaMMbl y4yeOHOTo Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOIO
oO1iero o0pa3zoBaHusl BBIJACIECHBI CIEAYIOIIME COJEp)KaTelbHO-MeToauueckue JuHun: «lIpencraBieHue JaHHBIX U OMUCATENbHAs
CTaTHCTUKa», «BeposTHOCTHY, «1eMeHThl KOMOMHATOPUKNY», «BBenenue B Teoputo rpadony.

Conepxxanue nunun «lIpeacraBieHue JaHHBIX M ONUCATENbHAs CTATUCTHKA» CIIY>KUT OCHOBOM JUIsl (POPMUPOBAHUSI HABBHIKOB
paboThl ¢ UHPOpPMALIMEN: OT YTEHUSI U MHTEpIpEeTalui HHPOpMaLMY, PEACTaBICHHONW B TaOIMIIaX, Ha [UarpaMmax U rpadukax, 10
cOopa, IpeICTaBICHNs U aHAJIU3a JIAaHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPENHUX U paccenBaHus. Pabotas ¢
JTaHHBIMHU, OOydYaloUIuecs ydarcs CUYUTBHIBATb W HWHTEPIPETUPOBATH JlaHHBIC, BBIIBHIaTh, APTYMEHTHUPOBATH M KPUTHKOBATH
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OPOCTEUIIME THUMOTE3bl, Pa3MbIIUIATh HaA (GaKTOpamMH, BBI3bIBAIOIIMMUA WM3MEHYMBOCTh, M OILICHMBaTh UX BIHUSHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U IPOLECCHI.

NHTyUTHBHOE NPEACTABICHUE O CIyYalHOW W3MEHYMBOCTH, HCCIEAOBAaHME 3aKOHOMEPHOCTEW W TEHJECHIIMHM CTAHOBHUTCS
MOTHBHUPYIOIIEH OCHOBOW JJII U3YYEHHUS] TEOPHHM BEpPOSATHOCTEH. Boibiioe 3HaueHHME MMEIOT MPAaKTHYECKUE 3a/aHMsI, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOZEISIMHU.

[lonsiTue BEPOSATHOCTH BBOJUTCSA Kak Mepa NpaBAONoAoOus ciiydaitHoro coObiTus. [lpum u3ydeHum ydeOHOro Kypcea
oOydJarouiecss 3HAKOMSTCA C MPOCTEUIIMMH METOJAaMU BBIYMCIICHHS BEPOSTHOCTEH B CIyYalHBIX JKCIEPUMEHTaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJAMHU, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMU CTaBUTh M PElIaTh O0Jiee CIIOKHbBIE
3a1au. B yueOHbIil Kypc BXOAST HadaJabHbIE MPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOUIMXCS C MHOKECTBAMU M OCHOBHBIMU OIEpalMsIMU Haj
MHO>KECTBAMH, PaCCMAaTPUBAIOTCS MPUMEPBI IPUMEHEHHUS JUIsl pELICHUS 3a]a4, a TaK)KE MCIOJIb30BaHUS B IPYTUX MaTEMaTHYECKUX
Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercst yueOHbIN Kypc «BeposSTHOCTb U CTaTUCTUKA», B KOTOPBIA BXOJAT pasneibl: «lIpeacTaBienue TaHHBIX
U OIKcaTeNbHas CTaTUCTHKAY, «BeposTHOCTEY, «D1eMeHThl KOMOUHATOPUKNY», «BBenenne B Teoputo rpadosy.

Ha u3yuenue yue6Horo Kypca «BeposiTHOCTh U cTaTUCTUKAY OTBOAUTCS B 7 Kiacce — 34 daca (1 yac B HeZeNno)

COJEPXXAHUME OBYUYEHUA
7 KUIIACC

[IpencraBnenre OaHHBIX B BUAE TaOdMI, Auarpamm, rpaduxoB. 3amoyiHeHHE TaOJIMl, YTEHHE W TMOCTPOCHHE IUarpaMm
(cTonOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHue rpauMkoB peasbHbIX IpolieccoB. M3BieueHne MHpopManuu U3 AUArpaMM U
TaOJIUI, UCTIOIH30BAHUE U UHTEPIIPETALUS JaHHbBIX.

OnwucarenpHasi CTaTUCTUKA: CpeAHEe apU(pMETHUecKoe, MeluaHa, pa3max, HauOousblliee M HauMEHbllee 3HadeHHs Habopa
YHUCJIOBBIX JaHHBIX. [IpuMepsl ciaydailHONM N3MEHYUBOCTH.

CrydaitHbIil SKCIIEpUMEHT (OTBIT) M cliydaiiHoe coObiTHEe. BeposTHOCTh M yacToTa. Pojib MajmoBEepOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B MPUPOE U B oO1iecTBe. MOHETa U UTrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH.
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['pad, Bepuinna, pedpo. Crenenp BepuuHbl. Yncno pédep u cymmapHas crerneHb BepiuH. [IpeacTaBieHue o cBA3HOCTH rpada.
Henu n nukinsl. [yt B rpadax. O6xoxn rpada (sinepoB nyth). [IpencraBnenue o0 opueHTUpoBaHHOM Tpade. Pemenue 3amau c
MOMOIIIBIO TpadoB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMbBLI YYEBHOI'O KYPCA «BEPOATHOCTb H
CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS IPOTrpaMMBbl Y4EOHOT0 Kypca «BeposiITHOCTh U CTATUCTUKA» XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpECa K MPOLUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKECHUAM
POCCHUMCKUX MAaT€MaTUKOB M POCCUMCKOM MAaTEMaTHYECKOW ILIKOJbI, K HUCIOJIb30BAHUIO 3TUX JOCTHKEHUW B JAPYIMX HAayKax M
NPUKJIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHIO OOS3aHHOCTEH TpaKJaHWHA W peaju3aldd €ro IpaB, MPEICTAaBICHUEM O MaTeMaTHYEeCKUX
OCHOBaX (PYHKITMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, MPOIEAYP TPaXKIAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKJIEHHUIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHUKEHHH HayKH, OCO3HAHHEM
BaKHOCTH MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B IESITEIIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE yYaCTHE B PEIIEHUH MMPAKTUYECKHX 3a/1a4 MAaTEMATHYECKOW HANPABIEHHOCTH, OCO3HAHUEM BaKHOCTH
MaTeMaTHYeCKOro oOpa3oBaHMsl Ha MPOTSHXKEHUU BCEH KU3HM IS YCHENIHOM Mpo(ecCHOHANBbHOM NEeATENbHOCTH M Pa3BUTHEM
HEOOXOJMMBIX YMEHHUMN, OCO3HaHHBIM BBIOOPOM M MOCTPOSHUEM MHAUBHUIYAIbHOM TPAaeKTOpUN 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K OSMOIIMOHAJbHOMY M JCTETUYECKOMY BOCHPUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3a/ay, peUIeHHI,
paccyXAEHUN, YMEHUIO BUJETh MATEMAaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
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5) HEHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HbIX IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
YelioBeKa, MPHUPOAbI M OOIIEeCTBAa, MOHMMAaHWEM MaTEeMaTHYeCKOW HayKd Kak cdepbl 4YeIOBEYECKOW MAESITeTbHOCTH, ATAaroB €€
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS LUBHUIIM3ALMH, OBJIAJECHUEM S3bIKOM MAaTE€MaTHUKH W MaTEMaTUYECKON KyJIbTYypOH Kak
CPEICTBOM IO3HAHUSI MUPA, OBJIAJICHUEM NIPOCTEUIIMMH HaBBIKAMU HCCIIEI0OBATENILCKOM 1€ATEIbHOCTH;

6) pusuyeckoe BocnuTanue, GopMUpPoOBaHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIarONOIyYHUsl:

TOTOBHOCTBIO MPHUMEHITh MAaT€MaTUYECKHE 3HAaHWUS B HHTEpPECaX CBOETO 3/I0pOBbs, BEIEHUS 3A0pPOBOro o0pasa >KHU3HU
(3m0poBO€ MUTaHuE, cOATAaHCUPOBAHHBIA PEXUM 3aHATUN U OTHbIXA, pEryyigipHas (u3nUecKask aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMEN Ha NMPUMEHEHHE MATEeMAaTUYECKUX 3HAHUW JJIS pelIeHUs 3ajad B O0JIaCTU COXPAHHOCTU OKPY’KaoIEed Cpeibl,
IUTAHUPOBAHUS TIOCTYNKOB M OLIEHKH MX BO3MOYKHBIX MOCJEICTBUI JJIsl OKPYXKAIOLIEH Cpelibl, OCO3HAHUEM II00AIBHOrO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U MTyTEH UX PEIICHHUS;

8) ajanTanusa K H3MEHSIIOIMMCH YCJIOBHAM COLUATBHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, ITOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO
JeSITEJIbHOCTD, B TOM YUCJIE YMEHUE YUUTHCS y APYTUX JIIOJEH, TPUOOpETaTh B COBMECTHON JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETEHLIUU U3 OIbITa IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUHM, B TOM 4HUCle (POPMYIUPOBATH MJIEU, MOHATHUSA, TUNIOTE3bl 00 0OBEKTaX U
SIBJICHUSIX, B TOM UYHCJI€ paHee HEU3BECTHBIX, OCO3HABATh e(PULINTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUI0, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMED,
KOPPEKTUPOBATH MPUHUMAEMBbIE PEILICHUS U JeHCTBUA, (OPMYIHUPOBAThH U OLIEHUBATh PUCKHU U MOCIEACTBUS, GPOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjornueckue AeiicTBUA:
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BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbBIE IIPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSTUHA, OTHOLIEHUN MEXIY
HNOHATUAMHU, (POPMYIUPOBATH ONPECIICHUS MOHATHI, YCTaHABIMBATh CYLIECTBEHHBIH NMPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS
JUIsE 000011IEHUSI U CPAaBHEHUSI, KPUTEPUHU MPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh, POPMYITUPOBATH U MPEOOPA30OBHIBATH CYKICHUS: YTBEPAUTEIbHbBIC U OTPULIATEIbHbBIE, AMHUYHBIC, YACTHBIC U
o0111e, yCIOBHbIE;

BBISBJISITh MAaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTHUBOpeuMsi B (akTax, JaHHBIX, HAOJIOJEHUSAX U
YTBEPKJICHUSX, IPEeIaraTb KpUTEPUH JUIs BBISIBJICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, NE€IYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHHH 10
aHaJIOTUH;

pa3buparh J10Ka3aTeabCTBA MATEMATHUECKUX YTBEPKACHUM (MpsAMbIE M OT MPOTHBHOIO), HMPOBOAMUTH CAMOCTOSITEIBHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MaTEMaTUUECKUX (PaKTOB, BBICTpaUBaTh ApryMEHTAINIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBHIL,
000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS, BBIOMPaTh HanOoIee MOIX 0
C YY4ETOM CAMOCTOSITENBHO BBIJIEICHHBIX KPUTEPHEB).

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUA.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIIbCKUA WHCTPYMEHT II03HaHUA, (OPMYIHpPOBATh BOIMPOCHL, (DHUKCHPYIOIINE
MPOTUBOPEYHE, MPOOIEMY, CAMOCTOSTEIIFHO YCTaHABIMBAThL UCKOMOE U JaHHOE, (OpMUPOBATh THIIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIIAIO, MHEHHE;

MPOBOJUTL TI0 CAaMOCTOSITEIBHO COCTABJICHHOMY IIIaHY HECJIOXKHBIM SKCIEPUMEHT, HEOOJBIIOE HCCIICIOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTO 00BEKTa, 3aBUCUMOCTEH 00bEKTOB MEXTy COOOiA;

CaMOCTOATENILHO (POopMyIHpoBaTh O0OOIIEHNS W BBIBOJLI IO PE3yJbTaTaM IPOBEAECHHOTO HAOIIOACHUS, HCCIICIOBAHUS,
OIICHMBATh JJOCTOBEPHOCTH MOTYYCHHBIX PE3YJIBTATOB, BEIBOJAOB M 000OIICHUIA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH TIPEIMOIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanueii:

BBISIBIIATH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOANUMBIX JJIS PEIICHUS 3a1a4H;
BBIOMpATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH HHOOPMAIMIO pA3MUYHBIX BUIOB U  (Qopm
MIPEACTABIICHHUS;
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BBIOUpaTh (HOpMy TpenCcTaBiICHHs WHPOPMAIMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJadyd CXEeMaMH, JuarpaMMaM#, HHON
rpaduKoOi U X KOMOMHAIIUSMU;
OIICHUBATh HAAEKHOCTh HH()OPMAITUH TI0O KPUTEPHUSM, TTPEIIIOKCHHBIM YIUTEIIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBbHBLIC y‘leﬁﬂble IleﬁCTBHﬂ:

BOCIIPUHUMATh U (HOPMYyITUPOBATh CYKJEHHUS B COOTBETCTBHM C YCJIOBHUSIMU M ILEJISAMH OOIEHHUS, SCHO, TOYHO, TPAMOTHO
BBIPQKATh CBOIO TOYKY 3pEHUS B YCTHBIX W TNHCHBMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XOJy pEHICHHUs 3ajayu,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B X0J1e 00CYXA€HHS 33J]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI, IPOOJIEMBbI, pelIaeMOi 3aJa4u, BbICKa3bIBaTh UIEH,
HallEJICHHbIE Ha TIOMCK PEUIEHUS], CONIOCTABIIATh CBOM CYXKJIEHHUSA C CYKIECHUAMH JAPYTUX YYACTHUKOB JIMajora, 0OHapyKMUBaTh
pasiuyue U CXOACTBO MO3UIIHH, B KOPPEKTHOHN (hopMe POopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJlayu, SKCIEPUMEHTA, UCCIICOBAHUs, TIPOEKTa, CAMOCTOSTEIBHO BBHIOMPATH (opMar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHMMATh U UCTOJB30BaTh MPEUMYIIIECTBA KOMAHHON W UHAUBUIYIHLHON pabOTHI MIPU PEUICHUH YUYEOHBIX MAaTeMaTHYECKUX
3ajay;

MPUHUMATH 11e7Th COBMECTHOM JESATEIHHOCTH, IIAHUPOBATh OPraHU3AIMI0 COBMECTHON PabOThI, paclpenesaTh BUAbl padoT,
JIOTOBApPUBATHCA, 00CYKIATh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acCTBOBaTh B I'PYNMOBBIX Qopmax paboThl (00CYXAeHUSI, OOMEH MHEHUSIMU, MO3TOBBIE HITYpPMbl U JAPYTHUE), BBITOJHITH
CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOU JIEUCTBUS C APYTMMH WICHAMH KOMaHbl, OLIEHUBATh KAYECTBO CBOETO BKJIA/Ia B
o01TU# POYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

CaMOCTOATENbHO COCTaBISATh IUIAH, aJTOPUTM peUIeHUs 3aJadyu (MM €ro 4acTh), BHIOMpaTh CIOCOO pEHIeHUs C y4ETOM
UMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C yU4ETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJCTh criocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHecca 1 pe3yjibTaTa pCIICHUA MaTEMaTHYE€CKOMN 3aJa4u,
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e MPEABUACTH TPYAHOCTHU, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUN 3aa4d, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD HA OCHOBE
HOBBIX 00CTOSITENbCTB, HAHJAEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEM;

e OIICHUBATh COOTBETCTBHE PE3yJbTaTa JACATEIbHOCTH MOCTABICHHOMN LENH U YCIOBUAM, OOBSICHATH MPUYUHBI JOCTHXKCHUS WU
HEJOCTI)KECHHUS LEJH, HAaXOAUTh OIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniry o0ydyeHusi B 7 kiaacce o0ydaromMiics MOTYyUUT CISAYIONINE TPEAMETHBIC PE3YJIbTATHI:

Uurate uHOpMAIIMIO, TPEACTABICHHYI0O B TaOJMIIax, HAa AuarpaMMax, MPEACTaBIsITh JaHHbIE B BHJIE TaOJIUIl, CTPOUTH
JarpaMMsbl (CTOJIOMKOBBIE (CTOIOYATHIC) U KPYTOBBIE) IO MAaCCUBAM 3HAUYCHUH.

OnuchIBaTh U UHTEPIPETUPOBATH PEATbHBIC YUCIIOBBIC JJaHHbBIC, TPEACTABICHHbBIC B TA0MUIIAX, HA JUarpamMMax, rpadukax.

Hcnonb3oBaTh AJ1 OMUCAHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKH: CpeHee apuMeTHieckoe, Melnana, HauboJbliee u
HaWMEHbLIEE 3HAUCHUS, pa3Max.

HNMeTh mpencTaBieHue o CIy4ailHONM M3MEHUYMBOCTH Ha MpUMeEpax LeH, PU3NUecKux BEIUYUH, aHTPOIIOMETPUUECKUX JTaHHBIX,
MMETbH MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmeHnoanue pasznena Komnuectso OcHOBHOE coziepxKaHue OcCHOBHBIE BU/IBI 1EATETLHOCTH 00yYatOIIUXCsl
(Temsr) Kypca 4acoB

[IpeacraBnenue TaHHBIX 7 IIpencraBienne JaHHBIX OcBauBaTh €HOCOObI TPEACTABICHUS CTATHCTUYECKUX
B Tabnuuax. [IpakTuyeckue JAHHBIX ¥ YMCIOBBIX MACCHBOB
BBIYHCIICHHS 110 TAOJMYHBIM JAHHBIM. | C IIOMOMIBIO TAOIHMI U JMArPaMM C HCHOJIb30BAHUEM AKTYyaJlbHBIX
H3Bneuenue U BaXHBIX JaHHBIX (AeMorpaduveckue NaHHbIe, MPOU3BOJICTBO
Y MHTepIpeTanus MIPOMBILIUIEHHOM
TaOJIMYHBIX JAHHBIX. U CEIbCKOXO03SHCTBEHHOHN MPOAYKINH, OOIIECTBEHHBIE 1
[IpakTudeckas paboTa IPUPOJHBIE SBICHUS).
«Tabmnupn. ['papuaeckoe H3yuaTth MeToabI paOOThI C TAOJUUHBIMU
HPEACTABICHUC TAHHBIX B U rpadueCKUMHU NIPEACTABICHUSIMHU JAHHBIX C TTOMOIIBIO
BHUJIE KPYTOBBIX, M(POBBIX PECYPCOB B X0JI€ MPAKTUIECKUX PadoOT
CTOJIOMKOBBIX (CTONOYATHIX )
jquarpaMm. UTeHHEe U IOCTPOCHUE
JUarpaMmm.
[Tpumeps! nemorpaduaeckux
JuarpaMm.
[IpaxTrueckas padora
«Inarpammbl»

OnucarenbHas CTATUCTHKA 8 Uwucnossie HaOopw1. CpeHee OcBauBaTh NOHATHSA: YUCIOBOW HAOOP, Mepa IIEHTPATLHON

apupMeTHIECKOE.

TCHACHIIMN (Mepa ueHTpa), B TOM 4HUCJIC
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MennaHa 9iCIIOBOTO Habopa.
Y CTOWYMBOCTh MEIUAHBI.

[IpakTuaeckas padora

«Cpennne 3HaucHIS». HanbombIee u

HAWMCHBIIICEe 3HAUYCHHUS YUCTIOBOTO
HaOopa. Pazmax

cpenHee apupMeTHIECKOe, MEaHa.

OnuchbIBaTh CTATUCTHYECKUE JAHHBIE C TOMOIIBIO CPETHETO
apu(pMEeTUIECKOTO U METUAHBI.

Pemats 3agauu.

HM3yuats cBoiicTBa CpeIHUX, B TOM YUCIIE C TOMOILBIO
IM(POBBIX PECYPCOB, B XOJIE MPAKTUIECKHUX PadoOT.
OcBauBaTh NOHATHS: HAMOOJBIIICEC U HAUMEHBIIICE 3HAUCHUS
YHCIIOBOTO MacCHBa, pa3Max.

Pemarp 3axauu Ha BEIOOp Ccrtoco0a OMUCcaHMsI JaHHBIX B
COOTBETCTBUU C IPUPOJOH JaHHBIX U LIETAMU
UCCJIC/IOBAHUS

Crydaiinasi "3BMEHYMBOCTh

Ciy4daiiHast ©3MEHYHBOCTb
(mpumepsr). YacToTa 3HaUEHUI B
MaccuBe JaHHbBIX. [ pynmupoBka.
I'ucrorpammst.

IIpakTuyeckas padbota
«CryuaiiHast iI3BMEHUYHUBOCTE)

OcBauBaTh NOHATHS: YACTOTA 3HAUCHUI B MACCUBE JTaHHBIX,
IPYNIHAPOBKA JaHHBIX, THCTOTPaMMa.

CTpouTh U aHAJTU3MPOBATH THCTOIPAMMEI, OAOMPATH
NOJXOIAMINMHN mar rpynnupoBkd. OcBauBaTh rpapuuecKue
NPe/ICTaBIICHNS Pa3HbIX BHAOB CIyYaifHOW H3MEHYMBOCTH, B TOM
qHcIe

C TIOMOIIBIO IIU(POBBIX PECYPCOB, B X0/1€ MPAKTUIECKOI

paboTs

Beenenue B Teopuro rpagos

I'pad, BepmmHa, pedpo.
[Ipencrapienue 3aga4un

¢ moMo1ibo rpada. CreneHs
(BaJIGHTHOCTH) BEPILHHBL.

Uwucio pebep 1 cymmapHas

OcBauBaTh noHATHS: rpad, BepumHa rpada, pedpo rpada, cTeneHb
(BaJICHTHOCTH BEPILIUHBI), IETIh

1 [UKIT.

OcBauBaTh NOHSATHS: ITYTh B Tpade, 5iiIepoB MyTh, 00X0xa rpada,
OpPHECHTUPOBAHHBIN Tpad.

creneHb BepinuH. Lernb u
uuki. [yTe B rpade.

HpC}ICTaBHeHI/IC O CBA3HOCTH rpa(ba.

O06xox rpaga (3iepoB MyTh).
IIpencrasnenue
00 OpHCHTHPOBAHHBIX

rpadax

PemaTh 3a1a4m Ha MOUCK CYMMBI CTETICHEH BepIIUH rpada, Ha MOUCK
00xoja rpada, Ha MOUCK MMy TeH

B OPUEHTHUPOBAHHBIX rpadax.

OcBauBaTh cNOCOOBI IPEICTABIICHNS 3a/1a4 U3 Kypca aJreOpsl,
reOMETPHUH, TEOPHH BEPOSITHOCTEH, APYTHX MPEIMETOB C IOMOIIBIO
rpadoB (KapThl, CXEMbI, SJIEKTPUUECKUE [ETTH, PYHKIIHOHATLHBIC
COOTBETCTBHS) Ha IPUMEPAX
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BeposiTHOCTB 1 yacToTa
CITy9aifHOTO COOBITHS

CrnyyailHbIH OIBIT

U clly4aiiHOe COObITHE.
BepositHOCTb 1 yacToTa
coObrtus. Pons
MaJIOBEPOSTHBIX

Y IPaKTHYECKH JOCTOBEPHBIX COOBITUI
B IIpUpOJIe

u B o0mectBe. MoHera

Y UTpajibHast KOCTh B TEOPUH
BEPOSATHOCTEN.
[IpakTrueckas padbora
«YacToTa BeINIaICHUSI OpJIay

OcBauBaTh NOHATHSA CITy4YaliHBIN ONBIT U

cllyyaifHoe cOOBITHE, MaJIOBEPOSITHOE U

IIPAKTUYECKU TOCTOBEPHOE COOBITHE.

H3yuaTh 3HAaUUMOCTH MAJIOBEPOATHBIX COOBITHI B IPUPOJIE U
00IIecTBE Ha BAXKHBIX IPUMeEpax

(aBapuu, HecuacTHBIE CIIy4yaH, 3aLUTa IEPCOHAIBHON HH(OpMAIHY,
repeaada JaHHBIX ).

HM3yyath poib KJIACCUYECKUX BEPOSTHOCTHBIX MOJENEH

(MoHeTa, urpagpHas KOCTh) B TEOPUU BEPOSITHOCTEH.

HaGmionath M uM3y4yaTb 4acToTy COOBITHH B  TNPOCTHIX
9KCIEPUMEHTaX, B TOM YHCJE C MOMOIIBIO LU(POBBIX PECYPCOB, B
XO/Ie MPAKTUICCKON paObOThI

O06o001IEHNE, CHCTEMATU3ALIHS 5 [IpencraBieHue faHHBIX. IToBTOPATH HU3YyUYEHHOE U BHICTPAUBATH CUCTEMY 3HaHUM.
SHAHUHA OnucarenbHast CTaTUCTHKA. PemaTs 3aga4m Ha peICTaBICHUE U ONIMCAHUE JAHHBIX C TOMOIIBIO
BeposTHOCTS cilydaiiHOTO HW3yYECHHBIX XapaKTEPUCTHUK.
COOBITHS
OO0cyxaaTh NpuMepbI CIYIANHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MTPAKTUUYECKU TOCTOBEPHBIX
CITy4ailHBIX COOBITHI, UX POJIA B MIPUPOJIC U KU3IHU
YEJI0BEKa
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmenoBan @ KoJundecTBo yacoB DJIeKTPOHHbIE
/' He pa3aesoB B K n (undposbie)
2 H TeM cer OHTPOJIBH paK;"quK o0pa3oBaTejibHbIE
nporpaMmb 0 ble padoThI ue padboThbl pecypeb
https://physicon.ru/

1 [IpencraBnen 7 2 bubnmnoreka LHOK

e JaHHBIX https://m.edsoo.ru/7f415
fdc
https://physicon.ru/

2 OnucarenpHast 8 1 bubmuorexa [JOK
CTaTHUCTHUKA https://m.edsoo.ru/7f415

fdc
https://physicon.ru/

3 CnyuaitHas 6 1 bubmuorexa [HOK
N3MEHYUBOCTD https://m.edsoo.ru/7f415

fdc
BhereHue B https://physicon.ru/
4 TEOpHIO 4 bubnnoreka IIOK
https://m.edsoo.ru/7f415
rpagoB fdo
BepositHOCTh https://physicon.ru/

5 Y 4acToTa 4 1 bu6mmoteka [IOK
CIIy4aliHOTO https://m.edsoo.ru/7f415
COOBITHS fdc
OGoG1uenie, https://physicon.ru/

6 cUcTeMaTHh3aI] 5 2 Bubmoreka HOK

. https://m.edsoo.ru/7f415
Ysl 3HAHUH
fdc
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 S
ITPOI'PAMME
ITOYPOYHOE IVNIAHUPOBAHMUE
7 KJIACC
Ne KoaunuecTBO yacoB Jara DJIEKTPOHHBIE
Tema ypoka Bee Kontpoas | IlpakTuue — uugposbIe
n/ HbIC CKHE st o0pa3zoBaTeJibHbI
I ro padoThl padoTbl e pecypchl
1 Hpencrasien 1 https://m.edsoo.ru/ac
1€ NAaHHBIX B 269662
TabInUIax
[IpakTruecku
2 e 1 https://m.edsoo.ru/8e
BBIYHCIICHUS cd1869
o



https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/ac2e96e2
https://m.edsoo.ru/ac2e96e2
https://m.edsoo.ru/8ecd1869
https://m.edsoo.ru/8ecd1869

TaOJINYHBIM
IAHHBIM

H3BrneucHue
u
HHTEpIpeTaIl
us
TaOINYHBIX
JAHHBIX

https://m.edso0.ru/89
87f12d

IIpakTuecka
st pabota
"Tabmuer"

https://m.edsoo.ru/2f
9bc644

I'padpuueckoe
MIPEJICTaBJICH
M€ JaHHBIX B
BHJIE
KpPYTOBBIX,
CTOJIOMKOBBIX
(cronbyarbIX)
JTUarpamm

https://m.edsoo.ru/a5
b2cf86

Urenue u
IIOCTPOEHHUE
JUarpaMM.
ITpumepsr
nemorpaduue
CKHX
JuarpaMm

https://m.edsoo.ru/e9
feccc?

[IpakTruecka
g pabora
" lnarpamMmbl

https://m.edsoo.ru/7d
9617

Yucnossle
HaOopBI.
Cpennee
apugpmeTHuec
Koe

https://m.edsoo.ru/2b
8221d1

Hucnosbie
HaOOpHI.
Cpennee
apudmernyec
KO€

https://m.edsoo.ru/e6
d216a5

10

Menanana
YHCJIOBOTO
Habopa.
VcroruuBocT
b MeJUaHbI

https://m.edsoo.ru/5¢
fg1f2f

11

Mennana
YHCIIOBOTO
Habopa.
YcToMuuBocCT
b MEJIHUAaHBI

https://m.edsoo.ru/d2
d4569f

12

[IpakTnuecka
s paboTa

https://m.edso0.ru/95
ec3278
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"Cpennue

3HayeHut"
Haunbonsiee
u
13 ;{Ij:ie;?;lee https://m.edsoo.ru/c7
123518
YHUCIJIOBOTO
Habopa.
Pa3zmax
Haubonsiee
u
14 ;{Ij:ie;?;lee https://m.edsoo.ru/f9
9d8e3d
YHUCIJIOBOTO
Habopa.
Pa3zmax
HauOoisiee
)41
15 ;{}?Ziiﬁfee https://m.edsoo.ru/f3
af73eb
YHCIIOBOI'O -
Habopa.
Pazmax
KoHntponbHas
pabora 1o
TeMaM
"[IpencraBne https://m.edsoo.ru/ab
16
HUE JJAHHBIX. 6cac4l
OnucarenpHa
s
cTaTUCTHKA"
Cryuaiinas https://m.edsoo.ru/fb
17 U3MEHYUBOCT
3dff96
b (IpUMepHI)
Yacrora
18 3HA4YCHUH B https://m.edsoo.ru/6e
MacCHBE b143d6
TAHHBIX
https://m.edsoo.ru/e2
19 I'pynnuposka 7939cf
20 I'ucrorpamm https://m.edsoo.ru/bf
bl 641dcl
21 I'ucrorpamm https://m.edsoo.ru/d4
BI d6823d
IIpakTruecka
22 ,S,ICPJ?(SOZI;HM https://m.edso0.ru/35
v f7af32
U3MEHYUBOCT
LH
I'pad, https://m.edsoo.ru/7f
23 BEpIINHA,

pebpo.

8a3ca/
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[IpencraBnen
M€ 3a7a44 C
IIOMOILBIO

rpada

24

Crenenn
(BaJICHTHOCTH
) BEpILUHBL
Yucno pédep
¥ CyMMapHas
CTENeHb
BEPIIIUH.
Llens u nuxmn

https://m.edsoo.ru/ba
6e5727

25

Lenp u nuk.
[Tyt B
rpade.
[IpencraBnen
ue o
CBS3HOCTH

rpada

https://m.edsoo.ru/6d
6284a7

26

[IpencraBnen
ue o0

OpPHUEHTUPOBA
HHBIX rpadax

https://m.edsoo.ru/7c
36f7b6

27

CryqaiiHbIN
OTIBIT U
Cy4daitHoe
coObITHE

https://m.edsoo.ru/d6
7ad15b

28

BepositHOoCTh
M 4acToTa
COOBITHSI.
Poms
MajoBEPOSITH
BIX U
MIPAKTUYECKH
JIOCTOBEPHBIX
COOBITHII B
MIPUPOJIC U B
oO1recTBe

https://m.edsoo.ru/49
dfféce

29

Momnera n
UrpajgbHas
KOCTb B
TEOpUHU
BEPOATHOCTE

(v

u

https://m.edsoo.ru/91
dceb64d

30

IIpakTruecka
s paboTa
"YacroTa
BBINA/ICHUSA
opna"

https://m.edsoo.ru/lb
cl4fba

31

KonTposnbnas
pabota mo
TeMam
"Cnyuaiinas

https://m.edsoo.ru/f7
5b27aa
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U3MEHYUBOCT
b. ['padsr.
BepositHocTh
CIIy4aifHOTO
coObITHs"

32

[ToBTOpEHME,
0000111IeHHE.
[IpencraBnen
W€ JaHHBIX

1 https://m.edsoo.ru/cf
8lea2c

33

[ToBTOpEHME,
00o01IeHNE.

OnucarenbHa
s1 CTATUCTHKA

1 https://m.edsoo.ru/c4
832ae3

34

[ToBTOpEHME,
00o01IeHNE.
BepostHoCTh
Clly4ailHOro
COOBITHS

1 https://m.edsoo.ru/ff
852c4c

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2 5

MPOBEPSIEMBIE TPEEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMOBI

7 KIIACC
Kon IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NPoBePSIEMOro 0o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOI'O 00111€r0
pe3yJbTara o0pa3oBaHus
5 BeposiTHOCTB U cTaTHUCTHKA
Yurate wuHPOpMAIMIO, TPEICTaBICHHYI0O B TaOmuiax, Ha
£ 1 IuarpaMmax, TpeACTaBIATh JaHHbIE B BUIE TaOJUIl, CTPOWTH
quarpamMmbl - (CTONIOMKOBBIE  (cTONOYaThie) U KPYroBBIE) IO
MacCUBaM 3HAYEHUH
£ 5 OnuceiBaTh W HMHTEPIPETHPOBATH PEATbHBIC UYHCIIOBBIC JTaHHBIC,
MpeJICTaBJICHHBIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh  JUIsi  OMUCAHUS  JAHHBIX  CTATUCTHUYECKHE
5.3 XapaKTePUCTHKU: cpenHee apudmernyeckoe, MeaHraHa,
HauOoJIbIlIee U HANMEHbIIIee 3HAUCHHUS, pa3Max
HMeTs mpencTaBlieHHE O CIIy4aiiHOM M3MEHYMBOCTH Ha IpUMepax
5.4 1eH, GU3NYECKUX BEIWYUH, aHTPOIIOMETPUICCKUX TAaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
5

5.1

5.2

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

BeposATHOCTB U CTaTUCTHKA

[lpencraBienue JaHHBIX B BUAE TaONWL, AWarpamM, TpadHKoB.
3anosHeHWe TaONUL, YTEHHE M IOCTPOCHHE JIuarpaMm (CTOJOMKOBBIX
(crombuaTeIX) W KpYroBbIX). UTeHne rpadukoB peanbHBIX MPOILECCOB.
W3Bneuenne uHGOpPMaLUU U3 JuarpaMM M TaONML, HCHOJIb30BAHUE U
UHTEPIpETANs JAHHBIX

OmnwucarenpHas CTaTUCTUKA: cpeAHee apupMeTHdeckoe, MeauaHa, pa3max,
HanOoJpIllee ¥ HauWMEHbIIee 3HAa4YeHUsT HaOopa YHUCIIOBBIX JaHHBIX.

[Tpumeps! ciyyaiiHONM U3MEHYUBOCTH

5.3

5.4

CrnyualiHblil SKCIIEPUMEHT (OMBIT) U ciay4aiiHoe coObiTe. BeposTHOCTh U
yactoTa. Poib MamoBEepOATHBIX M MPAKTHUYECKH JTOCTOBEPHBIX COOBITHIA B
npupozie M B oOmectBe. MoHeTa M WrpajgbHas KOCTb B TEOpPHHU

BEPOSATHOCTEMN

I'pad, Bepmmna, pedpo. Crenens BepuinHbl. Yncno pédep U cymmapHas
creneHb BepumnH. [IpencraBnenue o cBsizHOocTH Tpada. Llenw M IMKIBL
ITytu B rpadax. OOxon rpada (sinepoB myth). Ilpencrasinenue o0

OpPUCHTUPOBAHHOM rpacbe. Pemienune 3ama4d ¢ moMoIIbIO rpaQ)OB

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YAEHUKA
» Marematuka. BeposiTHOCTh 1 cTaTuCTUKA: 7 - 9-€ KitacChl: 0a30BBIN YPOBEHbD:
yueOHuK: B 2 yacTsax; 1-oe uznanue Boicorkuii U.P., Slmenko U.B.; mox
penaknueit SAmenko U.B. Akiinoneproe obmectBo «M31aTenbcTBO
«IIpocseuienue»

METOANYECKHUE MATEPHUAJIBI IVISA YUUTEJIA

e Maremaruka. 7-9 kiaccsl. BepoATHOCTB M cTaTUCTUKA. ba30BbIil YPOBEHb.
Kuwura qis yuurens. Yueo6Hoe nocodue. @I'OC 2021

e Maremaruka. BepodatHocTs u ctaTucTuka. 7-9 kinaccel. ba3oBblil ypoBEHb.
CamocrosTenbHble 1 KOHTpoJbHbIE paboTsl. PI'OC 2021



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o OU3UKOH JIAB https://physicon.ru/ (Obnako 3HaHMT)
e budmoteka I{OK https://m.edsoo.ru/7f415fdc
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