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NHOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma ydebHOro mnpeamera «MaremaTukay TOATOTOBJIEHA B
COOTBETCTBUH C:

o dbenepaibHBIM rOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa MnpocBenleHus Poccuiickoit
®deneparuun oT 31.05.2021 Ne 287 ¢ u3aMeHEHUSIMU U JOTIOTHEHUSIMU );

o denepanbHOl  00pa3oBaTENbHOM  MPOrpaMMONl  OCHOBHOTO  OOIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEIICHUS
Poccuiickoit @enepanyu ot 18.05.23 ¢ u3BMEHEHUsIMU U JONIOJTHEHUSIMU;

o npuka3zom MuHucrepcrBa npocseuenuss Poccniickoit @eaeparuu ot 09.10.
2024 No704 o BHeceHMHM HM3MEHEHUU B HEKOTOpbIE MpHKa3bl MHHHCTEpPCTBA
MIPOCBELICHUSA Poccuiickoii denepanuu, KacCarolnecs benepanbHbIX
o0pa3oBaTeIbHBIX TPOrpaMM HaYalbHOrO o0O0IIero oOpa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeIHEro O0IIero 00pa3oBaHus;

o denepanbHoil pabodeil mporpamMmoil MO MaTeMaTHKe OCHOBHOT'O OOIIETro
oOpa3oBaHus, MockBa;

° npukazoM MuHHCTEepcTBAa TmpocBemeHus Poccuiickon @Penepauuu  OT
23.07.2025 Ne 551 "OG yrtBepxkaeHuu (QeaepaabHOTO TEPEUHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIAapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM
HavyaJIbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';

. OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMON OCHOBHOT'O OOIIET0 00pa3oBaHUS
UV OO «llerpoBckas mikomnay;

o nporpammoii Bociutanust 4Y OO «lletpoBckas mkomay;

® WH()OPMAITMOHHO-METOIMYECKIUM TMHCHMOM 00 OCOOEHHOCTSIX MpEeroaaBaHuUs

yaebHoro npenmera «MatemaTtuka» B 2025/2026 yaeOHOM TOTY.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O INPEJIMETA
«MATEMATHUKA»



Pabouas nporpamma no maTeMatuke Jjist o0ydaromuxcs 5S—9 kinaccoB pa3paboTaHa
Ha ocHoBe DenepanbHOr0 TOCY/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJIapTa
OCHOBHOT'O 00111er0 00pa30BaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHM,
MPEABSIBIAEMBIX K MaTeMaTUUYE€CKOMY OOpa3oBaHUIO, W TPAJUIMI POCCUMCKOTO
o0pa3zoBaHus, KOTOpbIe 00ECIIEYMBAIOT OBJIAJICHUE KIIOYEBBHIMU KOMIICTCHITUSMH,
COCTABJISIIOIIMMHU OCHOBY ISl HEMPEPBIBHOTO OOpa30BaHMs U CaMOPA3BUTHA, a
TaKXK€ II€JIOCTHOCTh OOIIEKYJbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHS 00yUYarOITUXCS.

B paGoueit mporpamme yuTeHbl ujeu U TmonoxkeHus Konmeniuu pa3BUTHS
MareMaTH4ecKoro oopasoBanus B Poccuiickoit denepanuu.

B smoxy mudpoBoii Tpanchopmaruu BceX cdep UeTOBEUECKOW NESITEIHbHOCTH
HEBO3MOXXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boii
MaTeMaTHYEeCKON TIOJTOTOBKU. YJK€ B IIIKOJIE MAaTeMaTHKa CIIYXXHUT OIMOPHBIM
OpEeaIMETOM JUIsi M3YYEHUS CMEXKHBIX NUCHUIUIMH, & TIOCJ€ IIKOJIbl pPeaabHOU
HEOOXOAMMOCTHIO CTAaHOBUTCS HENpPEpPBhIBHOE OO0pa3oBaHUE, 4YTO TpeOyeT
MOJIHOLIGHHOW 0a30Boil  00111€00pa30BaTeIbHON TMOJATOTOBKH, B TOM YHCIIE H
MaTeMaTH4YeCKOi. DTo OOYCIOBJICHO TeM, 4YTO B HAIIM JHU PACTET YHUCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM INMPUMCHEHHEM MAaTeMaTHKHU: W B
chepe PKOHOMHUKH, U B OW3HECE, M B TEXHOJOTHYECKHX OOJACTAX, M Jaxe B
ryMaHuTapHeIX cdepax. TakuMm oOpa3om, Kpyr HIKOJBHHUKOB, IJII KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYMMBIM IIpeaMeToM, paciupsiercs. IlpakTuyeckas
MMOJIC3HOCTh MaTEMAaTUKH OOYCIIOBIIGHa TeM, 4YTO €€ TPEAMETOM SBIISIOTCS
dbyHIaMeHTaIbHbIE CTPYKTYPHl HAIlero MHpa: NPOCTPAHCTBEHHBIC (OPMBI H
KOJINYECTBEHHBIC OTHOIIICHUS OT MPOCTEUIIINX, YCBAaUBAEMbIX B HEITOCPEICTBEHHOM
OMBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX IS Pa3BUTHS HAyYHBIX H
NPUKIAIHBIX HJeH. be3 KOHKpPETHhIX MaTeMaTHYECKUX 3HAHWUW 3aTPYAHEHO
MMOHUMAaHUE TPUHIIMIIOB YCTPOMCTBA W MCIIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCTIPHMATHE M HWHTEPIpPETAIUs pPa3sHOOOPa3HOM COIMaIbHON, AKOHOMHYECKOM,
nonuTudyeckod uH@opmaiuu, Manodd(exkTrBHA MOBCEIHEBHAs MPAKTUYECKAS

ACATCIIBHOCTD. Ka>1<):[0My YCJIOBCKY B CBOCH JKU3HU MNPpUXOAUTCA BBIIIOJIHATD



pacy€Tbl U COCTABIIATH AJITOPUTMBI, HAXOAUTh U MPUMEHITh (POPMYIbI, BIAJETh
[IPAKTUYECKUMU NPUEMAMU I€OMETPUUYECKUX MU3MEPEHUN U IIOCTPOCHUM, YUTATh
uH(pOpMaIHIO, MPEACTABICHHYIO B BUAE TaOJHILI, IUarpaMM U rpauKoB, KUTh B
YCIIOBUAX HEOIPEAEIEHHOCT! U IIOHUMAaTh BEPOATHOCTHBIN XapakTep CIIyYalHbIX
coObIThii. OIHOBPEMEHHO C pacmupeHreM cdep NPUMEHEHHs MaTeMaTHUKUA B
COBpPEMEHHOM 00111ecTBEe BCE 00Jee BaXKHBIM CTAHOBUTCS MAaTEMaTUUYECKUU CTHUIIb
MBIIUICHUS, TPOSBIISIIOIIUKCS B ONPEAEIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce
U3Y4YEHUsT MaTEMaTUKU B apceHal NPUEMOB M METOJOB MBIIIJICHHS YEJIOBEKA
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS HMHIAYKLIMUS W JEIyKuus, o00oOlieHue u
KOHKpETU3allusl, aHalu3 W CHUHTE3, KilacCUpUKAMs U CUCTEMaTU3alMs,
abctparupoBanve W aHajorus. OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOUECHHH,
npaBuja UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHIA,
CIIOCOOCTBYIOT BbIpaObOTKE yMEeHHs (hOPMYIUPOBaTh, 00OCHOBBIBAThH U JOKA3bIBATh
CY)KJIEHMs, TEM CaMbIM pPa3BUBAIOT JIOTHUYECKOE MbIlIUIeHHE. Benymas poib
NPUHAIIEKUT MaTeMAaTUKe M B (OPMUPOBAHUM AITOPUTMHUYECKONH KOMIIOHEHTHI
MBIIUIEHUS] W BOCIUTAHUM YMEHHMM JEHUCTBOBATh I10 3aJaHHBIM aJIrOpUTMaM,
COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYMPOBAaTh HOBbIE. B mporecce penieHus
3aJja4 — OCHOBOM yueOHOH e TeIbHOCTH Ha ypOKax MaTeMaTUKU — Pa3BUBAIOTCS
TaKXKe TBOpYECKass W MpPUKIaJHAs CTOPOHBI MblluieHus. OOyueHue mMaTeMaTHKe
na€T BO3MOXKHOCTb pa3BUBaThb y OOYyYalOUIUXCS TOYHYIO, PAlMOHAIBHYIO WU
HHOOPMATUBHYIO peYb, YMEHHE OTOWUpaTh Hambosiee MOAXOISIINE S3BIKOBBIC,
CUMBOJIMYECKHE, rpapuecKrue CpeicTBa /Ui BHIPAKEHUS CYKACHUM U HArJISATHOTO
ux mnpencrtaBieHus. HeoOXonUMbIM — KOMIIOHEHTOM  OOIIEH  KyJbTypbl B
COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCSl OOIee 3HAKOMCTBO C METOJaMH IO3HaHUS
JEUCTBUTEIIBHOCTH, IPEACTABICHHE O MpEeaMETe M METOJaX MAaTeMaTHUKH, HX
OTJIMYMUNA OT METOJOB JIPYIMX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUS] MaTeMaTHKU JJIsl PEHICHUs HAYYHBIX U MPHUKIAJHBIX
3amady. Takum o00pa3oM, MaTeMaTH4YeCKOe OOpa30BaHHE BHOCUT CBOW BKJIAJ B
(opMupoBaHue oOLIEH KyJIbTYphl 4YeloBeKka. l3ydeHue wmaremMaTHKd Takxke

CHOCOGCTByeT 9CTCTUYCCKOMY BOCIIMTAHHUIO YCJIOBCKA, INOHHMMAHHIO KpPAaCOTbl H



U3SIIECTBA MAaTEMAaTUUYECKUX PACCYKJIEHUM, BOCIIPUATUIO TE€OMETPUUYECKHUX (HOpM,

YCBOCHHUIO UJICU CUMMCTPUH.

HEJU U3YUYEHUSA YYEBHOI'O IPEJMETA

«MATEMATHUKA». 5—9 KJIACCbI

[IpropuTeTHBIMU LIETAMHU 00y4YEHHUsI MaTeMaTuKe B 5—9 kinaccax sBISIOTCS:
dbopMupoBaHue 1EHTPAIbHBIX MAaTEMAaTHUUYECKUX TOHSATUN (YUCIIO, BEJIMYMHA,
reoMeTpuieckas purypa, nepeMeHHas, BEposITHOCTb, QyHKIHS ), 00ECIEUHBAIOLIUX
OPEEeMCTBEHHOCTh M TMEPCIHEKTUBHOCTh  MAaTeMaTHUYeCKOro  oOpa3oBaHMs
oOyyJarommxcs;

NoJIBe/IeHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU W OKPYXKAIOIIErOo MHUpa, MOHUMAHUE MATEMATHKU Kak
4acTH 00IIeH KyJIbTyphl 4YeTOBEYECTRA;

pa3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
NO3HABATENIbHOM  AaKTUBHOCTH, MCCJIEAOBATENbCKMUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUYCHHUI0 MAaTEMAaTUKH;

dopMupoBanue (GYHKIMOHAIBHON MaTEMaTHYECKOM TIpaMOTHOCTHU: YMEHHUSA
pacmo3HaBaTh  TPOSBICHUS  MaTeMaTHMYECKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYalUHUSX U MPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
dbopMynHpoBaTH X Ha A3BIKE MATEMATUKU M CO37]aBaTh MAaTEMAaTHUYECKUE MOJICIIH,
MIPUMEHSTh OCBOCHHBIM MaTeMaTUYECKUM amnmapar g pEUIeHUs] MNPaKTUKO-
OpPUEHTHPOBAHHBIX 3a/la4y, MHTEPHPETHUPOBATH U OIEHUBATH IOJTYyYECHHbBIC
pe3yJIbTaTHI.

OcCHOBHbBIE JIMHUU COJIEp’KaHUSI Kypca MaremMaTuku B 5—9 kmaccax: «Ywucna u
BEIYHCIICHUS», «Anredpa» («AnreOpandecKkue BBIPAKCHHS», «YpaBHEHUS W
HepaBeHCTBa»), «Dynkumm», «l'eomerpus» («l'eomeTpuueckne GUTYpHI U HX
cBoicTBay, «lM3MepeHHe TE€OMETPUYECKUX BEJIHYHUH»), «BeposiTHOCTh U

CTaTUCTHUKA».



MECTO YYEBHOI'O NPEJMETA «MATEMATHUKA» B YYEBHOM
IJIAHE

B cootBerctBUM ¢ DepepanbHbIM  TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM  OCHOBHOTO  oOmiero oOpa3oBaHMs ~ MaTreMaTHKa  SIBISETCS
o0si3aTeNIbHBIM TMPEMETOM Ha JaHHOM YpoBHEe oOpaszoBaHus. B 5—9 kmaccax
y4eOHbIN npeaMeT «MartemaTrukay TpaJIullMOHHO U3Y4aeTCsl B paMKaxX CIEIyIOIIUX
y4eOHBIX KypcOB: B 5—6 kjaccax — kypca «Marematuka», B 7—9 kiaccax —
KypcoB «AunreOpa» (BKJIOYasi JIEMEHThI CTATUCTUKU U TECOPUU BEPOSTHOCTEH) U
«I'eomerpus». Hacrosmieit mporpaMMoii BBOJIUTCS CaMOCTOSITEIbHBIN y4eOHBIM
Kypc «BeposiTHOCTb U CTaTUCTHUKA.

Hacrosmeit mporpamMmMoii mpeycMaTpyuBaeTCsl BbIICJIICHHE B Y4eOHOM IUIaHE Ha
U3y4YeHne MaTeMaTUKH B 5—6 Kiaccax 5 y4yeOHBIX 4acoB B HEJETI0 B TCUCHHUE
KaXJI0ro rojia o0yueHus, B 7 1 9 kimaccax 5 y4eOHBIX 4acoOB B HEJCNIO B TCUCHUE
KaXJ10r0 roga ooydenus (anredpa 3 yaca/reometpus 2 daca), B 8 kiacce — 6 4acoB
B Hegento (anredpa 4 yaca/reomeTpus 2 daca).

Kypc «BepoarHocTh U cratucTuka» u3ydaercs ¢ 7 mo 9 knacc, 1 yac B Henento,

utoro 102 yaca.

COJEPKXAHME YYEBHOI'O KYPCA (I1I0O I'OJAM OBYYEHMUA)
5-6 KJIACC

J1eMEeHTbI TEOPUU MHOKECTB M MATEMATHYECKOM JIOTHKH

Cornacno ®I'OC OOO, B kypc MaTeMaTUKH BBEAEH pazaen «Jlorukay, KOTOpHI He
MpEeAIoJiaraeT JAOMOTHUTENBHBIX YaCOB HA M3yYEHHE, BCTPAUBAETCS B Pa3lIMUHBIC
TEMBbl KypCOB MAaTEMaTUKH U MH()OPMATUKH U TPEABAPSIETCS O3HAKOMIICHUEM C
AJIEMEHTaMH TEOPUU MHOMKECTB.

MHoxkecTBa M OTHOIIEHUSI MEXKAY HUMH. MHOXECTBO, 3JIEMEHT MHOXECTBA.
[TogmuoxkecTBO.  OTHOIIEHWE  NPUHAIJICKHOCTH, BKJIIOYEHHS, PABEHCTBA.
DNEeMEeHTbl MHOXECTBA, CIOCOOBI 3a/IaHKsI MHOYKECTB.

Onepanun Hax MHo:kecTBamMH. llepeceueHne u 0ObEIMHEHUE MHOXKECTB.

Pa3HOCTE MHOKECTB.



JuieMeHTbl JOruKkd. OmnpeneneHue. YTBepxkAeHHE. AKcMOMa M TeopeMma.
JlokazaTenbcTBO. JloKa3zaTenbCTBO OT MPOTHBHOrO. Teopema, oOpaTHas NaHHOM.
IIpumep wu  koHTpnpumep. BreickaspiBaHue. VICTUHHOCTE U JIOKHOCTH
BBICKA3bIBAHMSL.

HaTtypajbHble YHCJIa U HYJIb

HartypanbHblii psaa yuceJ M ero cpoicrBa. HarypanbHoe 4uCIIO, MHOXECTBO
HATypaJIbHBIX YHCENI U €r0 CBOWCTBA, M300paKeHUE HATYpPaJbHBIX YHCENT TOYKAMHU
Ha YKCIIOBOU npsiMoi. Mcioyib30BaHUE CBOMCTB HATYPAJIbHBIX YUCEII PU PEIICHUU
3aj7a4.

3anuch U YTeHHEe HATYPAJbHBIX 4Hucesa. Paznuune mexay nudpoil U 4ucCIoM.
[To3urmonHas 3anuck HATYPaTbHOTO YUCa, TOMECTHOE 3HAaUCHUE U PHI, pa3psiibl
U KJAcChl, COOTHOIIEHHWE MEXAY ABYMSI COCEAHHUMH pa3psiAHBIMU €IUHUIIAMH,
YTEHUE U 3aMUCh HATYPAIbHBIX YHUCE.

Oxkpyriienue HaTypajJbHbIX umcesa. HeoOxomumocts oxpyrienus. IlpaBuio
OKpYIJICHUS HATypAJIbHBIX YUCEIL.

CpaBHeHMe HATYPAJIBHBIX YHCeJI, cpaBHeHHe ¢ YucyaoM 0. [Tonsitue o cpaBHEHUH
4yucell, CPABHEHUE HATypaIbHBIX YUCEN APYT C APYTrOM U C HYJIEM, MaTeMaTUYeCKas
3aIuCh CPAaBHEHHH, CITIOCOOBI CPAaBHEHUS YHCET.

HeiicTBusl ¢ HATYpPaJbHBIMHM YHucJdaMH. CIIOKEHUE U BBIYMTAHUE, KOMIIOHEHTHI
CJIOKEHHUS M BBIYMTAHUS, CBSI3b MEXAY HUMH, HAXOXKJICHUE CYMMBbl M Pa3HOCTH,
W3MEHECHUE CYMMBI W PAa3HOCTH MNPU HU3MEHECHUU KOMIIOHEHTOB CIIOKECHUS U
BBIUMTAHUSA. Y MHOKEHHUE U JECICHUE, KOMIIOHEHThl YMHOXXEHHS U JEJICHUSA, CBSI3b
MEXy HUMH, YMHOXEHHE U CIIOKCHHUE B CTOJIOMK, JICJICHUE YTOJKOM, IPOBEpKa
pe3yibTaTa ¢ MOMOIIBIO TPUKUIKH U 00paTHOTO JeHcTBUsA. [lepeMecTUTEeNbHBIN 1
COYETATEIbHBIN 3aKOHBI CJIOXKEHUS M YMHOXEHUS, PaCHPEICIUTEIbHBIN 3aKOH
YMHOXEHUSI OTHOCUTEIILHO CIIOKECHUS.

CreneHb ¢ HATYPAJbHBIM MOKAa3aTeJdeM. 3aIKMCh YUCTIa B BUJIE CYMMBbI pa3psIHBIX
cJlaraeMbIX, MOPSIOK BBIIOJTHECHUS JCUCTBUN, BBIYUCICHUE 3HAYCHUM BBIPAXKCHU,

coAepKaIiX CTEIECHb.



YucioBble BbIpameHus. UYucioBoe BbIpaXEHUWE M €r0 3HAUYCHUE, MOPSI0K
BBITIOJIHEHUS IEUCTBUU.

Henenune ¢ octaTrkoM. JlereHre ¢ OCTaTKOM HAa MHOYKECTBE HATYPAIBHBIX UHCET,
CBOMCTBa JeJNEHUsI ¢ OCTaTKOM. [IpakTuyeckue 3alauyd Ha JIEJIEHUE C OCTATKOM.
CroiicTBa U mpu3HaAKU AETUMOCTH. CBOMCTBO ACIMMOCTH CYMMBI (pa3HOCTH) Ha
yucno. [Ipuznaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku nenumoctu Ha 4, 6, 8, 11.
Perienrie npakTuueckux 3ajad ¢ IPUMEHEHUEM MTPU3HAKOB JETUMOCTH.
Pa3jioskeHHe 4ucC/Ia HA MPOCThbIe MHOXKUTeAM. [IpocThle W COCTaBHBIE YHMCIIA.
Pa3noxkeHne HaTypajgbHOTO 4YHCJIa HAa MHOXHUTENIW, PA3JI0KEHHE Ha TMPOCThIC
MHOXHUTEIH.

AJsiredpaunyeckne BbIpaxkeHusi. Vicnonb3oBanue OykB 11l 0003HAYEHUS YUCEII,
BBIYHCJICHUE 3HAYCHUS anreOpanyecKoro BBIpQKCHUS, IPUMEHECHHE
anreOpanyecKuX BBIPAXXEHUU JUIS 3alMCH CBOMCTB apu(METHUYECKUX ICHCTBHM,
npeoOpazoBaHue aaredpandeckux BhIPAKEHUH.

JlesauTesiv U KpaTHbIe. J[enuTens U ero cBOMCTBa, OOIINN IETUTENh IBYX U OoJiee
qyucesl, HauOOJBIIMK OOUIUN JIeNUTeNb, B3aUMHO TMPOCTHIE YHCIIA, HAXO0XICHUE
HauOoubIero oomero aenutens. KpatHoe u ero cBoiicTBa, 00111ee KpaTHOE JBYX U
OoJiee unces, HaMMEHbIIIee 00Iee KPaTHOE, CIIOCOOBI HAXOXKACHUS HaMMEHBIIIETO
00111eT0 KpaTHOTO.

Apodu

OO0bIKHOBEeHHBIE Apo0H. [l0i1s1, yacTh, ApoOHOE Yncio, 1poods. [[poOHOE UrCiIo Kak
pesynbTar neneHus. [lpaBuUibHBICE W HENpaBUJIIBHBIC JPOOHM, CMEIIaHHAs APOOb
(cmemranHOe 4YKCIO). 3amUCh HATYPAIbHOTO YMCIa B BUAE JIPOoOU C 3aJaHHBIM
3HaMeHaTeslieM, MPeoOpa3oBaHUE CMEMIAHHOW NpoOU B HEMPABHIBHYIO JIPOOL H
HaoOopor. IlpuBenenme papobeii Kk oOmeMy 3HameHarenro. (CpaBHEHUE
OOBIKHOBEHHBIX JnpoOeii. CloXeHWe W BBIUWTAHWE OOBIKHOBEHHBIX JIPOOCH.
YMHOXEHHE U JICJICHHEe OOBIKHOBEHHBIX JpOOcH. AprudmeTnueckue IeUCTBUS CO
CMEIIAaHHBIMH JIpOOsIMU. ApudMeTHUeCKHUe JEUCTBUS C JAPOOHBIMU YHCIAMHU.
JMecatuunbie apodu. Ilemas wu  1gpoOHast dYacTH  JAECATUYHOM  JIpoOH.

[IpeoOpa3zoBaHue IeCATUUHBIX ApoOei B 0OBIKHOBEHHBIC. CpaBHEHUE ACCATHYHBIX



npo6eit. CiaokeHre U BbIUUTAHUE JACCATUUHBIX po0Oeid. OKpyrieHue AeCITUUHBIX
npoOeil. YMHOKEHUE U JAeJICHUE JTECATUYHBIX IPOOEH.

OtHomeHue ABYX yucesd. Macmtab Ha mnane u kaprte. [Iponmopuuu. CBolicTBa
IIPONIOPLU U, IPUMEHEHUE NIPOIIOPLIUNA U OTHOLIECHUN PU PEIICHUN 3a1a4.
Cpennee apu¢pmernyeckoe 4ucesa. CpegHee apupMETHUYECKOE [IBYX YHCET.
N3o0paxenue cpenHero apuMETHYECKOro JIBYX YHCEI Ha YHUCJIOBOM MPSIMOIA.
Pemenue mnpakThyeckux 3adady C MPUMEHEHUEM CPEAHEro apupMeTHdyecKoro.
Cpennee apu@mMeTHIECKOE HECKOJIBKUX YUCEN.

IIpouentsl. IloHaTHE NpoueHTa. BhluncaeHne MPOLIEHTOB OT YKCIIA U YKCIA IO
U3BECTHOMY TMPOLEHTY, BBIPAXXEHHWE OTHOILUEHHUS B TNpoLEHTax. PemeHune
HECJIOKHBIX TPAKTUUECKHUX 33/1a4 C MPOLIEHTaMHU.

JMuarpammsl. CtonOuyaTeie U KpyroBble JuarpaMMbl. M3prneuenue nHbopmaium u3
nuarpamm. M3o0pakeHne quarpaMm 1o YUCIOBBIM JIaHHBIM.

PanmoHajanHbIEe YHCJIA

IMoso:xkuTENbHBIE U OTPULIATEBHBIE Yncaa. M300paxkeHne yncea Ha YUCIOBOU
(xoopauHaTHOU) mpsiMod. CpaBHeHHe yucen. Monylb 4ducia, reoMeTpuyecKkas
UHTEpIIpeTaus MOy ynicia. JJefcTBHS ¢ MONOKUTENbHBIMUA U OTPUIIATEIILHBIMHU
yuciiaMu. MHOXECTBO LETBIX YHCEIL.

IlonsiTHe 0 pauMoHaAbHOM 4ucJe. [lepBrUuHOE TpenCTaBICHUE O MHOMXKECTBE
paIlMoOHANIbHBIX yucen. J[eicTBUS ¢ pallMOHAIbHBIMU YHCIIAMHU.

PemmeHue TeKCTOBBIX 327124

Enuaunbl u3MepeHM JUIMHBI, TUIOMIAAU, 00hEMA, MACChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAY CIUHHUIIAMH M3MEPEHUS KaXKJIOW BEJIMYMHBI. 3aBUCUMOCTH
MEXy BEJIMUYMHAMU: CKOPOCTbh, BPEMS, PACCTOSTHUE; TPOU3BOIUTEIBHOCTh, BPEMS,
paboTa; 11eHa, KOJIM4e€CTBO, CTOUMOCTD.

3agaun Ha Bce apudMeTHUecKHe AeiicTBHs. PemeHue TEKCTOBBIX 3ajaad
apudMeTHIeCKUM criocoOoM. Vcmonp3oBaHue TaONMIl, CXEM, YEPTEXKEH, IPYrux
CpEJICTB MPEACTABICHUS TAHHBIX MPU PEIICHUH 3a1a4H.

3ajaun Ha NMOKYINKM, ABHMKEHHEe M padory. PenieHue HECHOXKHBIX 3aaad Ha

ABHIKCHHC B IIPOTHUBOIIOJOKHBIX HAIIPABJICHUAX, B OJJHOM HAIIPAaBJICHUH, IBHKXCHHUC



[0 peKe MO TEYEHHUIO U MPOTUB TeueHHs. Pelienne 3a1ay Ha COBMECTHYIO padoTy.
[Ipumenenue apoOeit npu perieHn: 3a1au.

3aa4ym Ha yacTH, 1014, IPOUEHTHI. Perenue 3a1ad Ha HAX0XKAEHNUE YaCTH YHCIIA
W 4YuClIa MO0 €ro yactu. PemieHuwe 3amad Ha TPOUEHTbI U aoJH. [IpumeHenue
IIPONIOPLMHU NIPU PEIICHUHN 3a1a4.

Jloruyeckue 3aga4u. PerieHre HECIOKHBIX JIOTHUYECKUX 3aa4.

OcHOBHBIE MeTOABbI pelleHUs] TEeKCTOBBIX 3agad. ApupMETHUYECKUH METO[,
nepedop BapuaHTOB.

Harasauass reoMmeTpus

durypsl B OKpyXkarimeM Mupe. Harnsgaeie mpenctaBicHus o (urypax Ha
TUTOCKOCTH: TIpsiMasi, OTPE30K, JIyY, YToJI, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTD,
Kpyr. YeThIpEXYrOJIbHUK, TNPSIMOYTOJIbHUK, KBajapaT. TpeyroiabHUK, BHIbI
TPEYroJbHUKOB. [IpaBUIbHBIC MHOTOYTOJBHUKH. M300pakeHHE OCHOBHBIX
reoMeTpudecKux uryp.

JlmHa otpes3ka, jomaHoi. EnmHuIel m3mepenus umHbL. [locTpoeHHne oTpeska
3aJaHHOW JIMHBL. Buasl yrios. ['pamycHast Mmepa yria. 3MepeHue U mocTpoeHue
YTJIOB C MTOMOIIBIO TpaHCcTIOpTHpa. [lepumeTp MHOTOyTONIBHUKA. [ToHATHE TUTOIIAIH
GUTYphI; eIUHUIBI U3MEPEHUs Tutomanu. [lnomanps mpsSIMOYyrodbHUKA, KBaJpaTa.
[TpubmmxEnHoe M3MepeHne Tiomanyd Guryp Ha kiaertdaTtodl 6ymare. Harmsmgabie
IPEJCTaBICHUSI O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapaulelienure]l, mpu3ma,
nupamuaa, map, chepa, KOHyC, MWIMHIP. 3o0OpakeHHe MPOCTPAHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IMIIMHIApPAa W KoHyca. llonstue
o0BnéMa; enuHUIl 00béMa. OOBEM MPAMOYTOJBHOTO Tapajiesenunena, Kyoa.
[lonsitue o paBenctBe ¢uryp. lleHTpanbHas, oceBas U 3epKajibHas CUMMETPHUHU.
N300paxkeHne cuMMeTpuyHBIX ¢uryp. Pemenue mpakTHdeckux — 3amad

C MMPUMEHEHHUEM MPOCTEUIITNX CBOMCTB (PUTyp.

COJEP)KAHUE VYYEBHOI'O KYPCA «AJTEBPA» (II0 TOJAM
OBYYEHUSI)

7 kiaace



Yucaa v BbIYMCICHUS

PanuoHnajabHbBIE YHCIA

HpoOu 0OBIKHOBEHHBIE U IECSITUUHbIE, IEPEXO0]] OT OAHON (OPMBI 3aNucu Apodei K
npyroii. IloHATHE palMOHAIBHOIO YHMCHA, 3alUCh, CPABHEHHUE, YNOPSIOYUBAHUE
palMOHAJIBHBIX Yuced. ApudMeTnyeckue NCUCTBUSA C PallMOHAIBHBIMU YUCIAMHU.
Pemenue 3amady U3 peasibHOM MpakTUKUM Ha Yactu, Ha Apoou. CremeHb ¢
HaTypaJbHBIM [OKa3aTeJeM: OMNpeaeieHue, NpeoOpa3oBaHUE BbIPAKEHUN Ha
OCHOBE OMpeJeeHHs], 3anuch O0NbIMX YKces. [IponeHTsl, 3anuch MPOLEHTOB B
BUJIE ApoOH U IpoOM B BUJE NPOLEHTOB. Tpu OCHOBHBIE 3a/lauM Ha MPOLIEHTHI,
peuieHre 3aj1ad U3 peallbHOM NpakTUKU. [IpruMeHeHue NpHu3HAaKOB [EIUMOCTH,
pa3iioKEHNE Ha MHOYKUTENIM HATYpajbHbIX uKcell. PeanbHble 3aBUCUMOCTH, B TOM
quclie MpsiMas U 00paTHas MPOMOPIIMOHATBHOCTH.

AJireOpanvecKue BbIpasKeHHU s

IlepeMeHHbBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C IepeMeHHOW. [lomycTumblie
3Ha4YEeHMS NepeMeHHBIX. [IpencraBinenue 3aBUCUMOCTH MEKy BEIMUYMHAMU B BUIE
dopmyibl. Beruucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBHIia PACKPHITHS CKOOOK U MPUBEACHUS MOJAO0HBIX CIaraeMbIX.
CBoiicTBa CTENEHH C HATypalbHbIM NoOKa3aTeiaeM. OJHOWIEHbl U MHOTOYJICHBI.
Crenenp wMHorowieHa. CroXeHue, BbIYMTAHUE, YMHOXKEHHE MHOTOWICHOB.
@opmynbl COKPAIEHHOTO YMHOXEHHMS: KBAaAPAT CYMMbl M KBaJIpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJApaToB. Pa3iioxkeHne MHOTOUJIEHOB HA MHOKHUTEIU.
YpaBHeHus

VYpaBHeHUE, KOpEHb ypaBHEHHUS, TMpaBWia MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YpaBHEHUU. JINHENHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIIO
KOpHEW JIMHEWHOr0 ypaBHEHHUsS, pEICHHE JHMHEHHBbIX ypaBHeHUH. CocTaBieHUe
YpPaBHEHUW MO YCIOBUIO 3aJadd. PemieHne TEKCTOBBIX 3a/1a4 C MOMOIIBIO
ypaBHeHUi. JInHelHOe ypaBHEHUE C ABYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema

JBYX JINHEMHBIX YPABHEHHU C ABYMs IIEpEMEHHbIMU. Penienne cucteM ypaBHEHUN



croco0oM MoACTaHOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM
YpPaBHEHUH.

Koopaunatel u rpaduxu. @PyHkuuu

Koopaunara Touku Ha npsamoii. YuciioBele NpOMEKYTKH. PaccTossHrEe MeX 1y 1ByMs
TOYKaMH KOOpAMHATHOM npsiMol. IIpsismoyronpHas cucrema koopauHat, ocu Ox u
Oy. Abcumucca M opauHaTa TOYKM Ha KOOPAMHATHOM IUIOCKOCTH. Ilpumepsl
rpadukoB, 3agaHHbIX (opmynamu. UTeHue rpaukoB peajbHBIX 3aBUCHMOCTEH.
[Honstue ¢pynkuuu. ['paduk pynkumuu. CoiictBa pyHkumii. JIuneitnas QyHkums,
e€ rpaduk. 'padux pynkiuu y = |x|. ['paduyeckoe pernieHne TMHEHHBIX YpaBHCHUN

U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 kiacc

Yucaa ¥ BBIYUCJICHUS

KBaapatHsiii kopenb u3 uncina. [lonstiue 00 uppannoHaabHOM uucie. JlecaTuunbie
npUOIMKEHUsST UppalMoOHAIBHBIX uncesl. CBoHcTBa apuMeTHUUECKUX KBaJAPATHBIX
KOpHEM W MX MPUMEHEHHE K TNPeoOpa30BAaHUIO YHCIOBBIX BBIPAXKEHUUH W
BbIuMCIIeHUsIM. JleiicTBuTenpHble uyncia. CTENneHb C LENbIM IOoKa3aTeleM Hu €€
cBoicTBa. CTaH1apTHas 3alUCh YKCTIA.

AJireOpanvecKne BbIpasKeHU s

KBagpaTHblii TpEXWIIEH; pa3iOKEHHUE KBAaJPATHOIO TPEXUJIEHA HA MHOMXKHUTEIU.
Anre6Gpandeckas 1podb. OCHOBHOE CBOMCTBO anreOpandeckoit qpodu. CioxeHue,
BHIUMTAHWE, YMHOXXCHHE, JelieHne anreOpamdeckux napobeir. ParmonanbHbIe
BBIpaKEHUS U UX MPEOOpa30OBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmysia KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHUN, CBOJAIIMXCSA K JIMHEWHBIM H  KBaJpPaTHbBIM.
[IpocTeiime apoOHO-palMoOHaIbHBIE ypaBHEHUs. ['paduueckas HHTEprHpeTanus
YpPaBHEHUW C JBYMSI MEPEMEHHBIMU W CUCTEM JIMHEWHBIX YPaBHEHUH C JBYyMs
nepeMeHHbIMU. [Ipumepsl pelieHuss CUCTEM HEIMHEWHBIX YPAaBHEHUM C JIBYMS

nepeMeHHbIMU. Perienne TeKCTOBBIX 3a/1a4 aliredpandeckuM crnocooom. YucioBbie



HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OHOW nepeMeHHON. PaBHOCHIIBHOCTH
HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA C OJHOW NEepeMeHHOM. CHUCTEMBbI TUHEUHBIX
HEPABEHCTB C OJHOM NIEPEMEHHON.

DyHKUUH

[lonstue ¢ynkuuu. OOIACTh ONpEAENCHUS U MHOKECTBO 3HAUYEHMH (PYHKIUU.
CrnocoObl 3ananusa Gynkuuid. ['paduk pynkumu. YreHue cBONCTB GyHKUIUU O €€
rpaduxy. Ilpumepsl rpadukoB GYHKUMNA, OTPAKAIOIMIMUX pEalbHbIE MPOLECCHI.
DyYHKIMH, OMKCHIBAIOIINE MPSAMYIO U O0OpaTHYIO IPOMOPILHOHATBHBIE 3aBUCUMOCTH,
ux rpadukn. Oyukmun y = x2, Y = X3, y = \x, Yy = |x|. [paduueckoe pemreHne

YPAaBHEHUHN U CUCTEM YPaBHECHUM.

9 kiacc

Yucaa ¥ BBIYUCJICHUS

PanvonanpHble 4Kclia, UppalMOHANbHbIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JecsTUYHbIE 1poOu. MHOXKECTBO EUCTBUTENBHBIX YHCEIl, IeUCTBUTEIbHbIE YUCIa
Kak OecKOHEYHbIe JecsATHYHbIe apoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE
MEK/1y MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.
CpaBHEeHUE  JEHCTBUTEIBHBIX  YHCeN,  apupMeThyeckue  JeUCTBUA  C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3smepbl  0OBEKTOB  OKpPYXAIOWIErO0 MHpA, JJIMTEIBHOCTH MPOILIECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€HHoe 3HAYEHHWE BEIWYHHBI, TOYHOCTH NpuOIMKeHus. OKpyrieHHe
yucell. [Ipuknika u oueHkKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuHeliHOE ypaBHEHUE.

Pemenune ypaBHeHUM, CBOSIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue.

Pemenne ypaBHEeHHU, CBOIAIIMXCS K KBaAPATHBIM.

bukBanpatHoe ypaBHEHHE.



IIpumMepsl peleHus ypaBHEHUN TPEThEN U YETBEPTOM CTEIIEHEH pa3jioKEHUEM Ha
MHOKUTEH.

Pemenue apoOHO-pallMOHANbHBIX ypaBHEHUH. PemeHune TEKCTOBBIX —3ajay
anreOpanyeckuM METOOM.

VYpaBHEeHUE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.

Pemenue cucreM AByX JIMHEHHBIX YPABHEHUN C ABYMs [IEPEMEHHBIMU.

Pemenue cucrem AByX ypaBHEHHUM, OHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOU
creneHu. ['paduyeckas HHTEpOpeTalUsi CHUCTEMbl YpaBHEHHH C JByMs
[IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue MMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

Pemienue cucreM JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

KBagpaTHble HEpaBEHCTBA.

I'padnyeckass uHTEpHpeTalusi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs

IMCPCMCHHBIMU.

DOyHKUUHA

Ksanpatnunas ¢pynkums, e€ rpaduk u cBoiictsa. [lapaboia, KoopaArHATHI BEPITUHBI
napa0oJibl, OCh CHMMETPHUH Mapadoibl. ['paduku GyHKIUH: ¥y = £xX, Yy =#£Xx + b,y
=£x,y=x3,y=1x,y=|x|, u ux coiictsa.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrPeccHu

[ToHATHE YKCIIOBOM MOCIEA0BATEIBHOCTH.

3amaHue MociIen0BaTeIbHOCTH PEKYPPEHTHOU (popmyioit u GopMysioi n-ro dieHa.
Apudmernyeckas U reOMeTpUIecKas MPOTrPECCHH.

®opMyInbl n-TO 4YieHa apuhMETHUECKOW M TEOMETPUUYECKON MPOTPECCUi, CYMMBI
MIEPBBIX N YWICHOB.

N3o00paxenue uieHOB apu(pMETHUECKON U T€OMETPUUYECKON MPOTrpeccuii TOUKaMu
Ha KOOPJIMHATHOM INIOCKOCTH.

JIMHENHBIN U SKCHOHEHIIUAIBHBIA POCT.



Ci10KHBIE IPOLICHTBHI.

COAEPKAHUE YYEBHOI'O KYPCA «(I'EOMETPUS» (II0 TOOIAM
OBYYEHMUA)

7 kjacc

HavanpHbie nonatus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. YT0a. Buasl yrios.
BeprukanbHble U cMeXHBIE yIibl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHHUK.
[TapamienbHOCTh U NEPIEHANKYISAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpuu. lIpumepsl
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOECHUS C TOMOIIBIO LIUPKYJIS U JIMHENKH.

Tpeyronasnuk. BoicoTa, Menuana, OuccekTpuca, ux cBoicTBa. PaBHOOEAPEHHBIN U
PAaBHOCTOPOHHUH TpPEYroibHUKU. HepaBeHCTBO TpeyroJibHUKA.

CBolicTBa M TpHU3HAKH PaBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MpU3HAKUA MapauIeNbHBIX NpsAMbIX. CymMMa yIJIOB TPEYTOJbHHUKA.
Breuinue yribl TpeyrojibHUKa.

[IpsMoyronbHblid  TpeyroiapHUK.  CBOWCTBO  MEAMAHbl  MOPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHOM K TUITOTEHY3€. [[pu3Haku paBeHCTBA PSAMOYTOJIbHBIX
TpEyroJibHUKOB. [IpAMOYTOIbHbBIN TPEYTrOAbHUK C YTJIOM B 30.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa o OoJbleM yrie ©u OOJbIIeH CTOPOHE TPEYroJbHUKA.
IlepneHauKyJIAp U HAKIOHHAS.

I'eomeTprueckoe MeCTO TOYEK. buccekTpuca yria U CepeauHHbIN NEPIICHIUKYIISP
K OTPE3Ky KaK T€OMETPUUECKNE MECTA TOYEK.

OKpy>XHOCTb M KpyT, XOpJla U JUaMeTp, UX CBoWcTBa. B3aumMHOe pacnoyiokeHue
OKpYXHOCTH M npsimoil. KacarenpHast n cekymas K OKpyXHOCTH. OKpy>KHOCTB,

BIIMCAHHAA B YI'OJI. Brmcannas u onucaHHas OKPYZKHOCTHU TPCYIOJIbHHUKA.

8 kiace



Yeteipéxyronbuuku. llapamienorpamm, ero mnpusHakd M cBoHcTBa. YacTHble
Clly4yau TMapajuiesiorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
coictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpsitmoyrosnbHas Tpaneuus. Meron yaBoeHus Mmeauansl. LleHTpanbHas cuMMeTpus.
Teopema @aneca u TeopeMa O NPONOPIMOHAIBHBIX OTpe3kax. CpelHue JIMHUU
TpeyrojbHuKa U Tpaneuuu. Llentp macc TpeyronbHuka. [lono6ue TpeyroibHUKOB,
kodpdunrent mnoaobus. Ilpusnaku mnogodust TpeyronbHUKOB. Ilpumenenue
nofoOusi TpU  pelIeHUH  MpakTUdeckux 3amad. CpoilcTBa  1uiomiazaei
reoMerpuueckux  guryp.  @Dopmynbl s IUIOIIAAM  TPEYroJibHUKA,
napajiesorpamma, pom6a u tpanenuu. OTHOIIEHUE TUIoNaael Mog00HbBIX GUryp.
Boruncnenne miomiase TpeyroabHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYaTOM
oymare. Teopema Ilucdaropa. [lpumenenue teopemsl Iludaropa mpu pemeHun
npakThueckux 3anad. CUHyC, KOCMHYC, TAHTE€HC OCTPOro yrja MpsSMOYTOJbHOIO
TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE
¢byakum yriios B 30°, 45° u 60°. BniucanHble U IIEHTPAIBHBIC YTJIbI, YTOJI MEXIY
KacaTeJIbHOM WU XOpAoil. YTJibl MEXAy XOpAaMu M CEKylIMMU. BrucaHHblE U
OMMCAHHBIE YETBHIPEXYTOJIbHUKU. B3aMMHOE pacrosioKeHHe ABYX OKPYKHOCTEM.

Kacanwue okpyxHocreit. O01ume kacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 kiacc

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemienne TtpeyronbHukoB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemienue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
[IpeobpazoBanue moaoous. [Tomo6re coOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema 0 MpPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTelbHOM.

Bekrop, niuHa (MOJylib) BEKTOpa, COHANPaBIECHHBIE BEKTOPHI, TPOTHUBOIOIOXKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

orcpanuuM Had BCKTOPaMM. Paznoxenue BCKTOpa IIO0O ABYM HCKOJUIMHCAPHBIM



BekTopaMm. KoopauHatel BekTopa. CKalsipHOE NPOU3BENEHUE  BEKTOPOB,
IIPUMEHEHUE ISl HAXO0XKIACHUS JJIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI Ha INIOCKOCTU. YPAaBHEHMS IIPAMON U OKPYKHOCTH B
KOOpAMHATAX, IEPECCYCHUE OKPYKHOCTENM M NpsAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBunbHBIE MHOIOYTOJIBHUKHU. [[11MHA OKpYKHOCTHU. I panycHas u paguanHas Mepa
yIJla, BBIYMCIIEHUE JUIMH AYT OKpY>KHOCcTel. Ilmomanes kpyra, ceKTopa, CErMeHTa.
JIBUKEHUS] TUIOCKOCTH M BHYTPEHHHME CHUMMETpUU (GUryp (dJ€eMEeHTapHbIe

npeactanieHus). [lapamnensusiii meperoc. [ToBopoT.

COIJEPKXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTb n
CTATUCTHUKA» (ITO TOAAM OBYYEHUSA)

7 KIIACC

[IpencraBienne AaHHBIX B BUIE TaONUI, Auarpamm, rpadukoB. 3anoJIHEHHE
TabJIUIl, YTEHUWE U TOCTPOCHHE AuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KpyroBeix). UTeHue rpadukoB peanbHbIX MpoieccoB. M3Bneuenue nudopmanuu us3
auarpaMM M TaOJIMIl, MCIIOJIb30BAaHUE M MHTepIpeTanusi AaHHbIX. OmnucaTenbHas
CTaTHCTHKA: CpelaHee apuMEeTHYecKoe, MeIuaHa, pa3Max, HauOoJblIee WU
HAaWMECHbBIIIEE 3HAYCHHWS HaOopa YHCIIOBBIX JaHHBIX. IIpuMepbl ciaydailHOM
U3MEeHUYMBOCTU. CrydalHbIH OKCIIEPUMEHT (OMBIT) W CIy4yallHOE COOBITHE.
BepositHocTh U yacToTa. Ponb ManoBEpOSITHBIX M MPAKTHYECKU JOCTOBEPHBIX
coObITHII B Tpupoae u B oOmiecTBe. MoHeTa W uUrpajbHasi KOCTh B TEOPUH
BeposiTHOcTel. ['pad, BepmmHa, pebpo. Cremenb BepmuHbl. Yuciao pédep u
CyMMapHas CTerneHb BepiuH. [IpencraBienue o cBs3HocTy rpada. Llenu u mukisI.
I[Iytm B rpadax. OOxom Trpada (ditmepoB myth). IlpencraBnenue 00

OpUEHTHUPOBAHHOM Tpade. Pemenne 3a1a4 ¢ noMolbso rpados.

8 KIIACC
[IpenacraBnenre AaHHBIX B BHje TaOnuil, auarpamm, rpagukoB. MHOXKECTBO,

QJICMCHT MHOKCCTBA, IOAMHOXXCCTBO. OnepauHH Hag MHOXKCCTBaMU: O6’beI[I/IHCHI/Ie,



nepeceyeHue, gomnoigHeHue. CBoiicTBa  omepauuil  HaJg ~ MHOXECTBaMU:
MEPEMECTUTENIBHOE, COYETaTENBHOE, pacnpeenuTeNbHOE, BKJIFOUEHHS.
Hcnonb3oBaHue rpapuuecKoro nNpeACcTaBIeHHs] MHOXKECTB sl OMUCAHUS PeabHbIX
MIPOLIECCOB U SBJIICHUM, MpHU pellieHuH 3aaad. M3mepeHue paccerBaHHUs daHHBIX.
Jucnepcust MU CTaHAAPTHOE OTKJIOHEHHE 4YHUCJIOBBIX HabopoB. Jluarpamma
pacceuBaHus. DJIeMEHTapHbIe COOBITUA CiIydaiiHOro onbita. CiayyaliHble COOBITHS.
BepositHoct  coObiTHif. OmnbITEI € PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHblii BbIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHSIMU B TpHUpoOe, olmiectBe W Hayke. JlepeBo. CoiicTBa
JI€PEBBEB: €IMHCTBEHHOCTD MMYTH, CYIIIECTBOBAHUE BUCSYEH BEPIIMHBI, CBSI3b MEXY
YUCIIOM BepIIMH M uuciaoMm pé&6ep. IlpaBuno ymHoxenusi. Pemenue 3amau c
nomouisto  rpagoB. IlpoTtuBononoxkusie  coObiTuA. uarpamma  Diinepa.
OO0bequHeHne W mnepecedeHue coObiTHii. HecoBMmecTHbie coObITHS. Dopmyna
CIIOXKEHUSI BEPOATHOCTEH. YCIOBHAasi BEPOATHOCTh. [IpaBUIIO  yMHOXKEHHS.
HezaBucumsbie cobwitud. [Ipeacranienue skcnepuMenTa B BUae aepeBa. Perienue
3aJlay  Ha HaxXxOoXJIEHHE BEpPOATHOCTEH C TOMOIIBI0 JepeBa CIy4dailHOro

AKCIIEPUMEHTA, Auarpamm Diiiepa.

9 KITIACC

[IpencraBienne NaHHBIX B BHJE TAaOIUI], AUarpaMM, rpauKoB, WUHTEPHpPETALIUS
naHHBIX. UTeHWe W mocTpoeHue TabnuIl, AuarpamMMm, TpadUKOB IO pPeaTbHBIM
nanueiM. IlepecranoBku u  dakropuan. CoderaHuss W YUCIO COYCTAHUH.
Tpeyronsauk Ilackans. Pemenue 3amad ¢ HCMOIB30BaHUEM KOMOWHATOPHUKH.
['eomerpuueckass BepoaTHOCTb. CnyuyaliHbI BBIOOp TOYKH U3 (QUTYpBl Ha
IJIOCKOCTH, U3 OTPE3Ka W W3 AYTM OKPYKHOCTHU. McmbiTaHue. Ycrex M Heyaaya.
Cepus ucnbiTanuii 10 nepsoro ycnexa. Cepust ucnsitanuii bepuynnu. Beposatnoctu
coObITUI B cepuu ucnbiTaHui bepuymnu. CiyyaiiHas BeJIMUMHA U paclpeiesieHue
BEpOATHOCTEH. Marematnueckoe  oxuaanue W jaucnepcus.  [Ipumepsl
MAaTEMAaTHYECKOr0 OKHUIAHUSA KaK TEOPETUUYECKOrO CPEIHEr0 3HAYEHHUS BEJIUYMHBI.

MaremaTH4eCcKOe OKUAAHUE U JUCIEPCUS CIIyYaHHOW BEJIUYHMHBI «HYHUCIIO YCIEXOB



B cepuu ucnbiTanuil bepnymnuy. [lonstue o 3akoHe Oonbux uucen. M3mepenue
BEPOSATHOCTEH C MOMOIIBIO 4acTOT. Poib M 3HaueHHE 3aKOHA OOJIBIIMX YUCEN B

MPUPOJE U OOIIECTBE.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA KYPCA
«MATEMATHKA»

OcBoeHnue yueObHoro npeamera «MateMaTukay JT0HKHO 00eCTieYuBaTh JOCTHKEHUE
HA ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHusl CIACAYIOIIMX JIMYHOCTHBIX,
MeTanpeaMETHBIX u MPEIMETHBIX 00pa3oBaTeIbHBIX pEe3yJIbTaTOB:
JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC  pe3yJbTaThl  OCBOCHHMS  IpPOrpaMMbl  y4yeOHOTO  TpeameTa
«MaTremaTrKa» XapakTepU3yHOTCS:

IlaTpuoTnyeckoe BOCNUTAHME: TPOSBICHUEM MHTEpPECa K TMPOIUIOMY H
HACTOSIIEMY POCCUICKOM MaTEMATUKH, IECHHOCTHBIM OTHOIIIEHUEM K IOCTHKEHUSIM
POCCUMCKAX MaT€MaTHKOB W  POCCHUMCKOM MAaTEMaTUYE€CKOM  IIKOJIbL, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUH B IPYTrUX HayKaxX U MPUKIAIHBIX cepax.
I'paxxpanckoe W JTyXOBHO-HPABCTBEHHO€ BOCHHMTAHHME: TOTOBHOCTBIO K
BBITIOJIHEHUIO 00s3aHHOCTEH rpaXkjaHuHA M PeaTu3alliy ero Mpas, MPeACTaBIeHUEM
0 MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHHM,
poleayp TpaKIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTHIO K
O0OCYXICHUIO ITHYCCKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHYCCKUM MPUMEHEHHUEM
JTOCTH>KEHUN HAyKH, OCO3HAHUEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX IMPUHIIUIIOB B
NEATENBHOCTHA YYEHOTO.

TpynoBoe BocnMTaHMe: YCTaHOBKOW Ha AaKTHMBHOE Yy4YacTHE€ B pELICHUU
MPAKTHYECKUX 3a/1a4 MATEMATUYE€CKOM HAIPaBICHHOCTH, OCO3HAHHEM Ba>XKHOCTH
MaTeMaTHYEeCKOro 00pa3oBaHUs Ha TMPOTSHKEHUM BCEW JKU3HU JJIA YCHEHTHOU
mpoeCCHOHATILHONW ~ JACATEILHOCTH M Pa3BUTHEM HEOOXOIUMBIX  YMCHHM;
OCO3HAHHBIM BEIOOPOM 1 TIOCTPOCHHUEM WHANBUIYATbHOM TPACKTOPUH 00pa30BaHUs
W OKU3HEHHBIX TIUIAHOB C YY€TOM JIMYHBIX HMHTEPECOB M  OOIIECTBEHHBIX

OTpeOHOCTEM.



JcTeTHYecKoe BOCIIUTAHUE: CTIOCOOHOCTHIO K AMOIIMOHATIBHOMY U 3CTETUYECKOMY
BOCIPUATHIO MaTEMAaTHUECKUX 0OBEKTOB, 3314, PEIICHHM, paCCyKIACHUI; YMEHUIO
BUJIETh MaTEMATUYECKUE 3AKOHOMEPHOCTH B UCKYCCTBE.

IlleHHOCTH HAYYHOI0 MO3HAHUS: OPUEHTALMEN B I€ATEIbHOCTH HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MpPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS
YeJIoBeKa, MPUPOJIbl U 00I1IeCTBa, IOHUMAaHUEM MAaTEMaTUYECKON HaAYKH KakK cepbl
YeJIOBEYECKON JEesATENbHOCTH, TANOB €€ pa3BUTUS U 3HAUMMOCTHU JUISl pa3BUTHS
[IUBWJIN3AIIMU; OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH U MaTeMaTHYECKOW KYJIbTYypOu
KaKk CpEeACTBOM T[IO3HAHMS MHpA; OBJIAJCHHEM MPOCTEUIIMMU HaBbIKAMHU
UCCIIeI0BATEIbCKOM S TEIbHOCTH.

dusznyeckoe BocnuTaHue, (OPMHUPOBAHME KYJbTYpPbl 310pPOBbS W
IMOIMOHAJIBHOIO 0JIATONMOJY4YHsi: TOTOBHOCTHIO INMPUMEHATh MaTeMaTHUECKHUE
3HaHMSI B HWHTEpPEcax CBOETO 3/I0pPOBbsl, BEACHUS 3JI0POBOr0 o0pa3a KU3HH
(3mopoBoe muTaHuE, cOAJaHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PETyJsipHas
¢usnueckass akTUBHOCTD); CPOPMUPOBAHHOCTHIO HaBbIKa peICKCUU, IPU3ZHAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro YyejaoBeKa.

JKOJIOrHYecKOoe BOCIHHTAHHE: OPUEHTALIMEN HAa NPUMEHEHHE MaTEMaTUYECKUX
3HaHWM JUIsI pEIIeHHs] 3aJad B O0JIACTH COXPAHHOCTH OKPY’KaIOIIEeH Cpenbl,
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOYHBIX IOCJIEACTBUN ISl
OKpYXaIolel Cpellbl; OCO3HAHHMEM TJIOOAIBHOTO XapakTepa HJKOJIOTHYECKHX
mpo0JIeM U MyTel UX perieHus.

JInuHOCTHBIEC pe3yJbTaThbl, 00ecHeYNBaAOIINE ANANTALMIO 00YYAKOLIErocs K
U3MEHSIOIUMCH YCJIOBUSM COIHAJIBHOM M NMPUPOAHOI CpeAbl: TOTOBHOCTHIO K
JNEUCTBUSIM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, TMOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYI JAESTENbHOCTh, B TOM 4YHCIIE YMEHHE
VUHUTBCSI Y JPYTUX JIOACH, MpuoOpeTaTh B COBMECTHOH NEATETLHOCTH HOBBIC
3HAHWS, HABBIKW W KOMIETCHIIMM U3 OIbITa APYTUX; HEOOXOJUMOCTHIO B
GbopMUpPOBaHUM HOBBIX 3HAHWI, B TOM 4HClE€ (QOPMYIUPOBATH UIEH, MOHSATHUS,
runoTe3bl 00 00BEKTaX U SIBJICHUAX, B TOM YUCJIE PaHEE HE U3BECTHBIX, 0CO3HABATH

neuuuThl COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEHW, IIJITAHMPOBAThH CBOE



pa3BHUTHE; CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYID CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPeOYyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUs] U JACUCTBUS, (QOpMYyIHUpOBaTH M OIEHUBATH PUCKU H

MOCJIEICTBUA, POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS MPOTPpaMMbl  Y4eOHOTO TMpeaMera
«MaremaTuka» XapakTepU3yrTCA OBJIQJICHUEM YHUBEPCATbHBIMU
MO3HABATEIIbHBIMU ~ JICHCTBUSIMM,  YHUBEPCAIBHBIMU  KOMMYHUKATHBHBIMU
JNEUCTBUSAMU U YHUBEPCATIbHBIMU PETYJISITUBHBIMU JI€CTBUSIMM.

1) YHuBepcajbHbIe MO3HABATEIbHBbIE JeiicTBUA o0ecreunBaroT HOPMUPOBAHUE
0a30BBIX KOTHUTHBHBIX IMPOIECCOB 00YyYaIOMMXCs (OCBOEHHUE METO0B TMO3HAHUS
OKPYKAIOIIEro Mupa; MPUMEHEHHUE JIOTHYECKUX, MCCIEAO0BATEIbCKUX OIEpalui,
yMEeHUH paboTaTh ¢ nH(pOpMaIHeil).

ba3oBble jornueckue AecTBUA:

BBISIBIIATH W XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TMOHATHUI, OTHOIICHUH MEXIy MOHATUSAMU;  (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TIPOBOAMMOTO aHAJIN3a;
BOCIIPUHHUMATh, GOPMYIHPOBATH U IPEOOPA30OBBIBAThH CYXK/ICHUS: YTBEPIUTEIbHBIC
U OTpUIIATENIbHBIC, EAUHUYHbBIC, YACTHBIE U OOIIUE; YCIOBHBIC,

BBIABJISATH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBSA3UM M INPOTUBOPEYUS B
dakTax, MaHHBIX, HAOMIONEHUSAX M YTBEPXKACHHSIX; MpeajiaraTb KPUTEPUH IS
BBIABJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUYN;

Jie7aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIOUYEHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

pa3Ouparh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEpPXKACHUU (IpsIMble U OT
MPOTHUBHOIO), MPOBOJAUTh  CaMOCTOSITEJIbHO  HECIOXHBIE  J1I0Ka3aTelbCTBa
MaTteMaTU4ecKuX (PaKkToB, BBICTPAUMBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U

KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;



BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee NOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3zoBble ucciienoBaTeqbcKue 1eiiCTBUS:

HCIIOJIb30BaTh BONPOCHI KAaK HCCJIEAOBATENbCKUM HMHCTPYMEHT IIO3HAHMS;
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTUBOpEUHE,  MOpodiIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAMUTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJBIIOE MCCIEOBAHUE [0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMOCTOSATEILHO (QopMynHpoBaTh O0OOOIIEHHS M BBIBOJALI 10 peE3yJibTaTaM
NpOBEIEHHOTO  HAONIOJEHUS, KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BbIABUTATH
NPEINOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh ~ HEIOCTATOYHOCTh W HM30BITOYHOCTH  WMHGOpMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpaATh,  AHAJIM3UPOBATh,  CHCTEMATH3UPOBaTh W  MHTEPIPETUPOBATH
nHGOPMAITNIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BBIOWpaTh (HOpMy MpeACTaBICHHUs] HWHPOPMAIMH W WIUIIOCTPUPOBATH peIIaeMbIe
3aJlayu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 X KOMOUHAITUSIMU;

OIICHMBATh HAJEXKHOCTh MHMOPMAIIUU 10 KPUTEPUAM, TPEITOKECHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

2)  YHuBepcajibHble  KOMMYHMKATHBHbIC  [I€MCTBUA o0ecrneunBalOT
c(hOpMHUPOBAHHOCTH COIMATBLHBIX HABBIKOB O0yUYaOIIIAXCSI.

Oo0wenue:

BOCIIpUHUMATh U (OPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCJIOBUSIMH U

oersaMu OGIIICHI/I}I; SACHO, TOYHO, I'PAaMOTHO BBIPpaKaTh CBOIO TOYKY 3PCHHUSA B YCTHBIX



W TIMCBMCHHBIX TEKCTaxX, JaBaTh TOSCHCHHS TI0O XOAY pEIICHHS 3a1ayH,
KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XO0J€ OOCYXIEHHsS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
MpoOJIeMBbI, pemaeMol 3aJavyd, BHICKA3bIBaTh HWJEH, HAIICJICHHbIC Ha TIOWCK
pEIICHHMS; COIMOCTABIATh CBOM CYXICHHUS C CYXACHUSAMH JAPYTHX YYaCTHUKOB
auainora, oOHapy)KWBaTh pa3IMdue W CXOJCTBO IO3HMIIMH; B KOPPEKTHOH (opme
dbopmMynUpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUSI;

NPEJICTABIATh PE3yIbTaThl PEIICHUS 3a7a4d, SKCIEPHUMEHTA, WCCIICIOBAHUS,
NIPOEKTa; CaMOCTOSATEIBLHO BBIOMPATh (hOpMaT BBICTYIUICHUS C Y4ETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

NOHMMATh U UCITOJIB30BAaTh MPEUMYIIICCTBA KOMaHIHOW U MHIUBUIYAITbHOW PaOOTHI
NpH PEIICHHH yYeOHBIX MaTEMaTHYSCKHUX 3aJad;, NMPUHUMAThH IIeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BU/JIBI pabOT, TOTOBAPUBATHLCS, 00CYKIATh MPOIIECC U PE3YIbTaT pabOThI; 00001IATH
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYMNMNOBBIX (opmax padoThl (0OCYXKIAEHUS, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JIP.); BBITIOJIHATH CBOIO YACTh PA0OTHI U KOOPJAMHUPOBATH CBOU
JEUCTBUSL C IPYTUMU WICHAMU KOMaH[bI, OIEHWBATh Kaue€CTBO CBOETO BKJAJa B
o0  MpOAYKT TO  KpUTepusMm, CcHOpMyTupOBaHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

3) YHuBepcajibHble peryJsiTUBHbIE JeiicTBUsI 00ecrneunBaroT (opMUpPOBaAHUE
CMBICIIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranusanus:

CaMOCTOSTEIILHO COCTABJIATH IUIAH, AJITOPUTM DPEIICHUS 3a/aud (WU €Tr0 4YacTh),
BBEIOWPATh CHOCO0 pEmIeHHs] C y4ETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUIA C yI4ETOM
HOBOM MH(OpMaInu.

CaMOKOHTPOJIb:



BJIAJETh CIOCO0AMH CaMOINPOBEPKHM, CAMOKOHTPOJISI IIpoLecca U pe3yibTaTa
peneHnss MaTEMaTUYECKON 3aa4H;

MIPEABUJETh TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh INpPHU PEIICHUM 3a]ayH,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIKUOOK, BbISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH IIOCTABIEHHOM LEIU H
yCIOBUSM, OOBSCHATh IPUUMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LI€TTU, HaXOIUTh

OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

B ¢denepanbHbIX M pervoHajgbHBIX MPOLEAYypaxX OLIEHKM KayecTBa O0Opa3OBaHMS
UCTIONIb3yeTCA  IepedyeHb  (KoaudukaTtop) MpoBepsAeMbIX TpeOoBaHUM K
METanpeIMETHBIM pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[lepeuens (koaudukaTop) NPOBEPSEMBIX
TpeOOBaHU K METaNpPEIMETHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiemble TpeOoBaHUS K METANpPEeIMETHBIM pe3ybTaTam
IIPOBEPSIEMOTO | OCBOEHHUSI OCHOBHOW 00pa30oBaTEIbHONW MPOrpaMMbl OCHOBHOTO

TpeOoBaHusa |0O0IIero 00pa3oBaHUs

1 [To3naBarenbHbie YV /]

1.1 bazoBbie norundyeckue aercTBUSA

1.1.1 BbIABASTE 1 XapaKTEpU30BaTh CYIIECTBEHHBIEC TPU3HAKUA OOBEKTOB
(s1BJIEHUI)

1.1.2 VYcraHaBnuBaTh  CYHIECTBEHHBIM MPU3HAK  KIAacCU(PUKAIUHY,

OCHOBaHUS 1J1s1 0000IIEHUSI U CPABHEHU S, KPUTEPUU MPOBOJUMOIO




aHalim3a

1.13

C y4eToM mpensioKEHHOM 3a/1aud BBIABISITH 3aKOHOMEPHOCTH H
OpPOTUBOPEUMsT B paccMaTpuBaeMblX  (akTax, MJaHHBIX H
HaOIIONCHUSX;
npemiaratb KpUTEPUU IS BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUHNL;
BBISABJIATh AeUUUT WHGOPMAINK, JAHHBIX, HEOOXOAUMBIX IS

peUICHUA MMOCTaBJICHHOM 3aJadyu

1.1.4

BoisaBisaTh NPUYHUHHO-CJIICACTBCHHBIC CBA3W IIPU  HU3YUYCHUU

SIBIICHUW U TIPOLIECCOB

1.15

I[GJ'I&TB BBIBO/IbI C HCITIOJIB30BAHUEM ACAYKTHUBHBIX Hu
HWHAYKTUBHBIX YMOSaKHIOqCHHﬁ, YMOBaKJIIO‘ICHI/Iﬁ 10 aHaJIOTHuH,

q)OpMyJ'II/IpOBaTB THUIIOTC3bI O B3aMMOCBA3AX

1.1.6

CamMocTosTeNIbHO BBHIOMpATh Croco0 perieHus: yueOHO# 3amadu
(cpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOUPATh Hanbosee

NOAXOASIIUHN C YYETOM CaMOCTOSTENBHO BBIJEIEHHBIX KPUTEPUEB)

1.2

bazoBrle uccienoBaTenbCKUE TEUCTBUS

1.2.1

[IpoBOaUTE MO CaMOCTOSATENHHO COCTaBICHHOMY IUTAHY OIIBIT,
HECJIOKHBIM  OKCIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEH OOBEKTa H3yYCHUS, MPUUYUHHO-

CJICICTBEHHBIX CBS3CH 1 3aBUCHUMOCTEH 00BEKTOB MEXK Ty COOOM

1.2.2

OrnennBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(POPMAIIHIO,

MOJIYYEHHYIO B XOJI€ UCCIEA0BaHUS (SKCIIEPUMEHTA)

1.2.3

CamocTtosTenbHO (QopMynupoBaTh OOOOIIEHUSI W BBIBOJBI IO
pe3yibTaTaM MPOBEACHHOTO HAOJIOAEHUS, OTbITA, UCCIIEIOBAHMS,

BJIaACTh HMHCTPYMCHTAMH OLCHKH JOCTOBCPHOCTHU IIOJYYCHHBIX




BBIBOJIOB 1 000O0IIIEHNI

1.2.4

IIporno3upoBaTh BO3MOKHOE JaJIbHEHIIIEE PA3BUTHE IIPOLIECCOB,
COOBITUM M MX TOCIEJACTBUS B AaHAJOTUYHBIX WM CXOJHBIX
CUTYalUSIX, BBIIBUTATh MPEANOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX

YCIIOBHAX U KOHTCKCTax

1.25

Hcnonp3oBaTh BOMPOCHI KaK MCCIEAOBATEIBCKUNA HHCTPYMEHT
NO3HAHMS;

dbopMynHpoBaTh BOMPOCHI, (UKCUPYIOIIUE PA3PbIB  MEXKIY
peaNbHBIM U JKENaTeJIbHbIM COCTOSHHEM CHUTyallud, OOBEKTa,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JIaHHOE;
dbopMHUpOBATh TUINOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYXICHHIM

)51 Cy)KIIGHI/Iﬁ APYTrux, apryMCHTUPOBATH CBOIO IMO3UI[UIO, MHCHUC

1.3

Pabora ¢ nuadopmarmeit

1.3.1

HpI/IMeHHTB pPas3IndHbIC METOAbl, MHCTPYMCHTBI U 3aIIpOChI IIPpH
ITIOUCKC H OT60p€ I/IH(I)OpMaLII/II/I WIN AAaHHBIX M3 HMCTOYHHKOB C

Y4ETOM IPEIJIOKEHHON yueOHOM 3a1a4i 1 3aJaHHBIX KPUTEPUEB

1.3.2

Bri6uparts, AHAJIN3UPOBATH, CUCTEMATU3UPOBATH 151
UHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BUAOB U (HOpM
IIPECTABICHUS;

HAaXOJIUTh CXOJHbIE AapPryMEHThl (MOATBEPKIAIOMINE  WIIH
OMPOBEPraIlINe OJHY U Ty K€ HJCI0, BEPCHIO) B Pa3IMUYHBIX

WH(GOPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTosTeNnbHO BBIOMPATh ONTHUMAJIBHYIO bopmy
OpeACTaBiIeHUs HHPOPMAIMU U WUIIOCTPUPOBATh pEIIaeMbIe
3a/1a4M HECJIOKHBIMHM CXEMaMH, AUarpaMmaMu, HHOU rpadukoi u

UX KOMOWHAIIUIMU
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OueHuBaTh  HAAECKHOCTh  HMHPOPMAUMU 1O  KPUTEPHUSIM,
IIPEMIOKEHHBIM NEeJarorH4eCKuM pabOTHHUKOM WU

c(hOopMyJIUPOBAHHBIM CAMOCTOSITEIBHO

1.35

D¢} pexTrBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO

KommynukatusHbie V'V /]

2.1

OO0uienue

2.1.1

Bripaxkatb ce0st (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MHUCbMEHHBIX

TCKCTaX

2.1.2

B xoxe mumanora w (WiM) JUCKYCCHUHU 3aJaBaTh BOIPOCHI IO
CYIIECTBY 00CY’K/1aeMOM TEeMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC
Ha pelICHUE 3aJaud W MOoJJepKaHue OJaroXenareIbHOCTH
OOIIIEHHS;

COITOCTAaBJISITh CBOM CYXIACHHS C CY)KJICHUSIMH JIPYTUX YIaCTHUKOB

Aguaiora, O6Hapy>KI/IBaTL pas3induc u CXOJACTBO HO3HHHﬁ

2.1.3

[IyObnuyHO mNpeACTaBIATh PE3yJAbTAaThl BBIMOJIHEHHOTO OIBITA
(9KCTIEpUMEHTa, UCCIICIOBaHUs, IPOCKTA);

CaMOCTOSATEIILHO BHIOUPATH (POPMAT BRICTYIUICHHS C YYETOM 33724
NPE3EHTAIMU U OCOOCHHOCTEH ayJUTOPUHU U B COOTBETCTBUU C HUM
COCTaBJISITb YCTHBIE M MHUCbMEHHBIE TEKCThI C HUCIOJIb30BAHHEM

HILNIIOCTPATUBHBIX MAaTCPHAJIOB

2.1.4

Bocnpunumate u GopmMyIupoBaTh CyKACHUS, BbIpaXaTb SMOLIMU
B COOTBETCTBHH C IEIISIMHA U YCIIOBUSMH OOIICHMS;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MMOHUMATh
3HAYEHHE COLUHUAIBHBIX 3HAKOB, 3HaTb W  PAaCIO3HABaTh
NPEANOCHIIKH KOH(MIUKTHBIX CUTYallUid U CMSATYaTh KOH(IUKTHI,

BECTHU MEPETOBOPHIL;




NOHUMATh HAMEPEHUs JIPYyTUX, MPOSIBISATh YBAKHUTEIHHOE
OTHOIIGHHE K COOECeNHHMKY U B KOPpPEKTHOH  Qopme

bopMyITUpPOBATH CBOU BO3PAKEHHUS

2.2

CoBMecTHad NeATEILHOCTD

2.2.1

[TonuMaTh W UCHONB30BATH NPEUMYIIECTBA KOMaHIHOM U
WHJMBUIYaJTbHON pabOThI MpU PEIICHUHU KOHKPETHON MPOOJIeMBI,
000CHOBBIBaTh HEOOXOJUMOCTb MPUMEHEHUSI TPYHHOBBIX (opM
B3aUMOJICHCTBHS TIPU PEIICHUH TTOCTABJICHHOMN 3a/1a4H;
NPUHUMATh 1I€JIb COBMECTHOW JESATEIbHOCTH, KOJUICKTUBHO
CTPOUTH JEUCTBUSI TO €€ JIOCTHIKEHHUIO: pPACIpENeNsTh POJH,
JIOTOBAapHUBATHLCS, 0OCYXAAaTh MPOLECC U PE3yJIbTaT COBMECTHOM
paboThI;

yMeTh 0000IIaTh MHEHUS HECKOJbKHX YENOBEK, MPOSBISATh
TOTOBHOCTh PYKOBOJIUTb, BBIMOJIHATH NOPYUYEHUS, TOAUHHATHCS,
IUTAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM pabOThl, OMNpPENemsiTh
CBOIO pPOJb (C y4eTOM NPEANOYTEHHH M BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aUMOJICHCTBUSA), PACHpEACNsATh 3alauyd MEKIY
YJIeHaMH KOMaH/[Ibl, Y4aCTBOBAaTh B I'PYMIOBHIX (hopmax pabOThI
(oOcyxaeHusi, 0OMeH MHEHHH, "MO3TOBBIE IITYpMBI" U UHBIC);
BBINIOJIHSITh CBOKO 4YacTh padOThI, JIOCTUraTh Ka4eCTBEHHOIO
pe3yibpTaTta Mo CBOEMY HAIMpAaBICHUIO U KOOPAMHUPOBATH CBOMU
JNEUCTBUS C APYTUMU Yi€HAMU KOMaH/bI,

OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OONIMH TPOIYKT TIO
KPUTEPUSIM, CAMOCTOSITEIHHO CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICCTBUS;, CPABHUBATh PE3YJIBTATHI C UCXOAHOM 3aJadei u
BKJIaJl KaXKJOTO YJieHa KOMaHAbl B JIOCTUXKEHUE pPE3yJbTaTOB,
pa3znenaTth cepy OTBETCTBEHHOCTH W MPOSBISITH TOTOBHOCThH K

MIPEOCTABICHUIO OTYETA MEpel TPYNIION




Perynarususie YV /|

3.1

Camoopranuzanus

3.1.1

BoisBasTe mpoOsieMbl ISl PEIICHUS B KM3HEHHBIX W y4eOHBIX
CUTYyaIUsX;

CaMOCTOSITEJILHO COCTABJISATh AJITOPUTM PEIICHUS 3a1auu (UK ero
4acTh), BBIOUpATh CIOCOO pEIICHHUS Y4eOHOUW 3ajauu C y4eTOM
UMCIOIINXCSI  PECYpPCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,

APryMCHTHUPOBATH NIPCJIaracMbIC BAPUAHTBI peH_ICHI/Iﬁ

3.1.2

OpueHTHpOBaThCS B PA3IMYHBIX MOAXOAAX IMPUHATHS PELICHHI
(MHIMBUAYAJIbHOE, MPUHATHE pEUIEHHUS B TpPYIIE, IPUHATHE
pElIeHU rpynmomn);

COCTaBJATh IUIAH JEWUCTBUM (IUIaH peajau3alud HaMEUYEeHHOIO
JITOpUTMa PELIeHUs ), KOPPEKTUPOBATH MPEAIOKEHHBIN AJITOPUTM
C YYETOM IOJyUYEHHs] HOBBIX 3HaHUN 00 H3ydaeMOM OOBEKTE;

JACJIAaTh BI>I60p 41 6paTI> OTBCTCTBCHHOCTD 3a PCIICHHUC

3.2

CaMOKOHTPOJIb

3.2.1

Brnamerp cmocobamMu  CaMOKOHTPOJIA, CaMOMOTHBAllMM |

pedexcun

3.2.2

Brocuth KOPPCKTHUBBI B ACATCIBHOCTL Ha OCHOBC HOBBIX
O6CTOHTGJII>CTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX

OIIMOOK, BO3HUKIIUX TPYIHOCTEH

3.2.3

JlaBaTp aJ€KBATHYIO OLIEHKY CUTyalUH W NpeajaraTh IUIaH €€
U3MECHEHUS;

YUYUTBHIBATh KOHTEKCT W MPEABUNIETH TPYJHOCTH, KOTOPBIE MOTYT
BO3HHKHYTb TIPH pEHICHUHM Y4yeOHOM 3ajauu, aJanThUpoBaTh

PCHICHUC K MCHAIOIINMCA 06CTO$IT€JIBCTBaM;




OOBSICHSITh IPUYUHBI JOCTHXKEHUSI (HEAOCTHKEHUS) pe3yJbTaTOB
NEATEeNIbHOCTH, /1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MPOU3OIICAIICH CUTYyaIINH;

OLCHHUBATb COOTBCTCTBUC PC3YyJIbTaTa LCIN U YCIIOBUAM

3.3 OMOIMOHAIBHBIN UHTEJUIEKT

3.3.1 Paznuuath, Ha3bpIBaTh U yIpaBiIsiTh COOCTBEHHBIMH SMOLUSIMU U
SMOIUSAMH JAPYTHX;
BBISIBJIATH M @aHAJTU3UPOBATH MPUUUHBI SMOILINA;
CTaBUTh Ce0S HA MECTO APYroro 4eJoBeKa, MOHUMATh MOTHUBBI U
HaMEpEeHUsl IPyToro;
PEryJIupoOBaTh CIIOCOO BBIPAXKEHUS IMOITUN

3.4 [TpunsiTue cedst u npyrux

341 OCO3HaHHO OTHOCHUTBCS K JPYroMy 4YeJOBEKYy, €ro MHEHHIO;

NPU3HABATH CBOE MPABO HA OIIMOKY M TaKOE€ e MPaBo JPYroro;
NPUHUMATE CeOs U JPYTUX, HE OCYKIas;
OTKPBITOCTH ceO€ U IPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT

HNPEIMETHBIE PE3YJBTATBI OCBOEHUA KYPCA «MATEMATHKA»

5-6 KJIACC

OOyyaronuics MoIyIuT BO3MOKHOCTh HAYYUTHCS B 5—6 Kitaccax:

J1eMEeHThI TCOPHUHU MHOXKECTB U MaTeMaTH4eCKoil JOruKn

° OHepI/IpOBaTB INOHATHAMHA. MHOXCCTBO, 3JICMCHT MHOXCCTBA, IOAMHOMXCCTBO,

MNPpUHAAJICI)KHOCTD,

®* HaXOOUTDb IICPCCCUCHUC U O6T>€I[I/IHGHI/I€ MHOMXCCTB, IIOIMHOKCCTBO B HpOCTCfIIHHX

CUTyalluAX; 3alaBaTb MHOKCCTBO C IIOMOIIBIO IICPCUUCIICHUSA 3JICMCHTOB.

B noBce1HEBHOM )KU3HU U NIPU U3YUEHUHU IPYTUX TPEIMETOB:

¢ pacCrio3HaBaThb JOTHYCCKHU HCKOPPCKTHBLIC BEICKA3bIBAHM .



Yuciaa

* OnepupoBaTh MOHATUSAMU: HATYPAIBHOE YUCIIO, MHOKECTBO HATYPaJIbHBIX YUCEIL,
1[EJI0€ YHUCII0, MHOXKECTBO IEJIbIX YUCEN, OOBIKHOBEHHAs Ip00b, IeCITUUHAS APOOD,
CMEIIaHHOE YUCJIIO, PAIMOHAIBHOE YUCII0, MHOKECTBO PAllMOHAJIBHBIX YHUCEN,

* IOHUMATh U OOBSICHATH CMBICII MO3UITMOHHOM 3aMMCH HATYpPaJIbHOTO YHCIA;

* YICIIOJIb30BaTh CBOMCTBA YMCEJI U IIpaBUila JEUCTBUM C pallMOHAIBHBIMU YUCIIAMU
IpU BBINOJHEHWU BBIYMCICHUHN; BBINOJIHATh BBIYUCICHUSA, B TOM YHCIE C
UCIIOJIb30BAaHUEM  TNMPUEMOB  PAIlMOHAJIBHBIX  BBIYUCIICHUM, OOOCHOBBLIBATH
AJTOPUTMBI BBITIOJTHEHHUS JEUCTBU;

* UCIOJB30BaTh MPU3HAKU JeIuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl
Y MIPOU3BEICHUS YMCEII IPU BHITIOJTHEHUH BBIYMCICHUHN U PELICHUH 3a/1ady,

* BBITIOJTHSATh OKPYTJICHUE PALIMOHAIBHBIX YUCENl B COOTBETCTBUU C MPABUIIAMM;

* CpaBHUBATH pAIIMOHAIBHBIC YHKCJIA, YIOPSAJOYMBATH YMCIA, 3alIMCAHHBIC B BUJC
OOBIKHOBEHHBIX H JICCATUIHBIX TPOOCi;

» HaxoauTth HOJI m HOK 4ucen u ucnonb30BatTh UX MpU PEIICHUH 3a/1a4.

B noBce1HEBHOM KU3HU U NIPU U3YYEHUHU IPYTUX TPEIMETOB:

* OLICHUBATh PE3YyJIbTAThl BHIYMCICHUH MIPU PEIICHUHU MPAKTUUECKUX 3aaY;

* BBINIOJTHSITh CPABHEHHUE YHCEJ B PEATIbHBIX CUTYAIUsX;

* COCTaBJIATh YUCJIOBBIC BHIPAKCHUS MPU PEIICHUHU MTPAKTUUECKUX 3a7ad U 3aJ1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB,;

* MPUMEHSATH IpaBUJia MPUOIMKEHHBIX BEIYUCICHUN TIPU PEIICHUH MPAKTHYCCKUX
3a/1a9 U pelIeHNH 3a7a9 U3 APYTUX YI4eOHBIX MMPEIMETOB;

* BBIIIOJIHATH CPABHEHUE PE3YJIbTATOB BBIYMCICHUW MPU PEIICHUH MPAKTUUYECCKUX
3a/1a4, B TOM 4YHCJIe TPUOIMKEHHBIX BBIYUCIICHHM.

YpaBHeHUS U HEPABEHCTBA

* OnepupoBarh MOHATUSIMHU: PABEHCTBO, YHMCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPECHb
YpPaBHEHUS, PEIICHUE YPABHEHUS, YUCIIOBOE HEPABEHCTRBO.

CTraTUCTHKA M TeOPUS BEPOSITHOCTEM

* [IpeacTaBnsaTh HaHHBIE B BUJE TAOJUII, TUATPAMM;

* YUTaTh, U3BJICKATh HH(OOPMAIIHIO, TIPEJICTABICHHYIO B BUE TAOJHII, THArPaMM;



B noBceHEeBHOM KW3HU U MIPU U3YUYEHUU PYTUX TIPEIMETOB:

*  W3BIEKAaTh, MHTEPHPETHPOBATH H  MpeoOpa3oBbIBaTh  MH(MOpPMAIIHIO,
MpEACTaBICHHYIO B TaOlWIlaXx M Ha JMarpaMMax, OTpa)arollyl CBOWCTBa
U XapaKTEPUCTUKHU PEabHBIX MPOIECCOB U SIBJICHUH.

TekcroBbIe 3a1a4N

* PemmaTh HECJI0KHBIC CIOXKETHBIE 3aJ1aud Pa3HbIX TUIIOB HAa BCe apU(METHUYECKUE
JICHCTBUS;

* pelaTh MPOCTHIE U CIOXKHBIE 33/1a4M PA3HBIX TUIIOB;

* CTPOUTH MOJICJNIb YCIIOBUS 3aJ1auu (B BUE TAOJIUIIbI, CXEMbI, PUCYHKA), B KOTOPOH
JlaHbl 3HAYCHUsI JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIUYWH, C IIEJIbIO IOWCKa
pelieHus 3a1a4u;

* OCYHIECTBJIATh CIIOCOO TOMCKA pEIICHUs 3aJayd, B KOTOPOM pacCyXKIEHUE
CTPOUTCSI OT YCJIOBHUS K TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHUIO;

* pelaTh HECIOKHBIC JIOTHYECKHE 3a]1a4l METOJIOM PACCYKICHUI;

* COCTaBJISITH TIJIaH PEIICHUS 3a/1a9M; BBIICIATH 3TAIMbl PEIICHUS 3aa4H;

* UHTEPHPETUPOBATh BBIYMCIUTEIbHBIE pe3yJbTaThl B 3ajlaue, MCCIEIOBAThH
MOJIYYECHHOE PEIICHUE 3a/1auu;

* 3HATh PA3JIUYUE CKOPOCTEH OO0BEKTa B CTOSYEH BOJIC, MPOTHB TEUYCHHUS U TIO
TEUCHUIO PEKHU;

* pemaTh 3aJadyd Ha HAaXOXJCHHE YacTH YMCJIa UM YHKCJia M0 €ro 4acTd, pelaTh
pa3HOOOpa3HbIe 3a/1a4M Ha YaCTH,

* HAXOJIMTh IMPOIEHT OT YKCJIA, YHUCIIO 0 €ro MPOIEHTY, MPOIEHTHOE OTHOIICHUE
JIBYX YHUCEJI, MPOIIEHTHOE CHU)KEHUE WIIM MPOIICHTHOE MOBBIIICHNUE BEJIUYHHBI.

B noBceHEBHOM XKU3HU U TIPU U3YYCHUU JIPYTUX TPEIMETOB:

* BBIJIBUTATh TUIIOTE3bI O BO3MOIKHBIX MPE/ICIbHBIX 3HAUYCHHUSIX HCKOMBIX BEJIMUMH B
3aja4e (aenaTh NPUKUIKY).

HarasimHasi reoMeTpusi

I'eomeTpuueckue purypbi



» OnepupoBaTh MOHATHIMU: (HUTYpa, TOUKA, OTPE30K, psiMast, JIyd, JOMaHasi, yroJ,
MHOTOYTOJIbHUK, TPEYTOJBHUK W YETHIPEXYTOJBHUK, MPAMOYTOJBHUK W KBAJpAaT,
OKPYXXHOCTh M KPYT, IPSMOYTOJIBHBIN TTapajuiefienunea, Kyo, map;

* U300pakaTh U3ydaeMble GUTYPBI OT PYKH, C IIOMOIIBIO JIMHCHKU W IUPKYIS U C
TTOMOIIbI0 KOMITBIOTEPHBIX HHCTPYMEHTOB.

B moBceHEBHOM KU3HU U TIPH U3YYCHUU JPYTHX MPEIMETOB!

* peraTh MPaKTHYECKHUE 3a]a49H ¢ IPUMEHEHHUEM MPOCTEHIIINX CBOMCTB UTYP.
N3mepenusi 1 BLIYUCIEHUS

* BBINOMHATH W3MEpPEHWE JUIMH, PACCTOSHUHN, BEIWYUMH YIJIOB C ITOMOIIBIO
WHCTPYMEHTOB JJISI U3MEPCHUH JIJTUH U YTJIOB;

* BBIYUCIIATH IUIONIAIA MPAMOYTOJBHUKOB, KBaJIpaTOB, 00BbEMBI MPSIMOYTOIBHBIX
napa’suiesIeThIe /0B, KyOoB.

B moBceHeBHOM )KM3HU U TIPU U3YYCHUHU JPYTUX MPEIMETOB!

* BBIYHCIISTH PACCTOSIHUS HAa MECTHOCTH B CTaHIAPTHBIX CUTYalUsX, IJIOMIAIH
NPSMOYTOJILHUKOB, KBaJpaToB, OOBEMBI MPSIMOYTOJBHBIX TapaslieleHIe/IOB,
KyOOB;

* BBITIOJTHSATH TIPOCTEHUIITNE TIOCTPOSHUS ¥ U3MEPEHHUST HA MECTHOCTH, HEOOXOTUMBIC

B pEAJIbHOW JKU3HU.

MNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pE3yabTaThl OCBOCHUS OCHOBHOM 0OOpa30BaTEIbHOW MPOTpaMMBI
OCHOBHOTO 001Iero oOpas3oBaHus ¢ ydeToMm oOmmux TpeOoBanuit Cranmapra u
cnenurKy U3ydaeMbIX yUeOHBIX MPEJAMETOB JOJDKHBI 00€CIeYnBATh YCIEITHOE
oOydeHre Ha CIIeYIOEM YPOBHE 00111ero o0pa3oBaHusI.

[To yue6HOMY ipeamety "Marematuka (yueOHbie Kypeol "Anredpa”, "['eomerpus”,
"BepoaTHOCTb U CTaTUCTUKA"):

1) oco3HaHmMe 3HAYCHUSI MATEMATUKH B TIOBCETHEBHOW KU3HU YEJIOBEKA;

2) QopMupoBaHME TPEICTABICHUNA O MAaTEMAaTHKE KaK O METOJe ITO3HAHUS
JEHCTBUTENHHOCTH, TTO3BOJISIONIEM OMKCHIBATh U M3y4aTh PEaTbHBIC MPOIECCHI U

SIBJICHHA .



OCO3HAHME POJIM MAaTEMATUKH B pa3BuTuU Poccuu u mupa;

BO3MOXHOCTh MPUBECTH NPUMEPbl M3 OTEHYECTBEHHOW M BCEMUPHOW HCTOPHUHU
MaTE€MaTUYECKUX OTKPBITUH U UX aBTOPOB;

3) pa3BuTMe YyMeHHM palboTaTh ¢ YYEOHBIM MATEeMaTUYECKUM TEKCTOM
(aHanu3upoBaTh, M3BIEKATh HEOOXOAMMYIO MH(OPMAIHMIO), TOYHO U TPAMOTHO
BBIPA)KAaTh CBOM MBICIIM C MPUMEHEHUEM MATEMaTUYECKON TEPMUHOJIOTHH U
CUMBOJIMKM,  MpPOBOJUTH  Kilaccu(ukauum,  JOrHUYECKHUe  OOOCHOBAHMS,
JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM:

ONEpUPOBAHUE MOHATUSAMH: MHOXECTBO, DJIEMEHT MHOXKECTBA, IMOJMHOXKECTBO,
NPUHAJICKHOCTh, HAXOXJACHHE TMepeceuyeHus, OObEeIUHEHHUs IOJMHOXKECTBa B
IPOCTEHIINX CUTYAIUSX;

pEIlIeHHE CIOKETHBIX 3aJ]a4 Pa3HbIX TUIIOB Ha Bce apu(MeTHUUECKUE JIeUCTBUS,
npUMEHEeHHEe croco0a MOMCKa PelIeHUs 3a/1a4u, B KOTOPOM PACCYXACHUE CTPOUTCS
OT YCJIOBHSI K TP€OOBAHHUIO WU OT TPEOOBAaHUS K YCIIOBUIO;

COCTaBJICHME IUIAHAa pEIIEHUs 3aJaud, BBbIJEJICHHE JTalloB €€ PpEeLICHMUS,
UHTEpPIpETAlUsl BBIYMCIUTENBHBIX pE3yJlbTaTOB B  3ajaude, MHCCIEI0BaHUE
MOJyYEHHOI'O PEILIEHUs 3aJ]auH;

HaXO0XKJIEHUE MPOLEHTa OT YHUCIA, YUCJAa IO MPOLEHTY OT HEro, HaXOXKICHUS
IPOLIEHTHOT'O OTHOILLIEHUS JIBYX YHMCEJ, HAXOXKICHHSI MPOLEHTHOTO CHUKEHUS WU
IPOLIEHTHOT'O TIOBBIIIEHNS BETUYNHBI,

pElLIeHNE JIOTHYECKHX 33]1a4;

4) pa3BUTHE NPEICTABICHUN O YHCIE U YUCIOBBIX CUCTEMAaX OT HAaTypaJbHBIX 10
JNEHCTBUTENIBHBIX  YHUCEN; OBJIAJICHAE HAaBbIKAMU  YCTHBIX, IHCHMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYUCIICHHI:

OIEpUPOBAHUE MOHATUSAMU: HATYPAIBHOE YHCIIO, LIEJIOE YHUCIIO, OOBIKHOBEHHAS
ApoOb, JecsATUYHas JpoOb, CMEIIAHHOE YHCIO, PpalUOHAJIbHOE YHUCIIO,
UPPaLMOHAIBHOE YUCIIO;

MCITI0JIb30BAaHUE CBOICTBA YHCEI U 3aKOHOB apU(PMETUUECKUX OIEepalil ¢ YuciaMmu
IIPY BBIITOJTHEHUH BBIUNCIICHUI;

WCTIOJIb30BAHUE MPU3HAKOB JeauMocTH Ha 2, 5, 3, 9, 10 mpu BbINOJIHEHUH



BBIUMCIICHUH U PELLICHUU 3a/ay;

BBIIIOJIHEHUE OKPYIVICHUS YUCE B COOTBETCTBUU C IIPABUIIAMU;

CpaBHEHUE YHCEIT,

OLICHUBAHKE 3HAYECHUS KBAAPATHOI'O KOPHS U3 MOJ0KUTEIBHOI0 LIEJIOr0 YUCIIa;

5) oBnajeHWEe CUMBOJBHBIM SI3BIKOM  aireOpbl, NpPHEMamMd BbIIOJHEHUS
TOKJIECTBEHHBIX TPE0Opa30BAHUI BBIPAXKEHUM, PELICHUS YpaBHEHUH, CHCTEM
YPAaBHEHUM, HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHUS MOJECIUPOBATH PEAJIbHbBIC
CUTyallud Ha A3bIKE anre0pbl, UCCIENOBaTh MOCTPOCHHBbIE MOJEIH C
UCIIOJIb30BaHKUEM ammnapara ajare0pbl, MHTEPHIPETUPOBAThH OJYUESHHBIN PE3yJIbTaT:
BBIMIOJTHEHUE HECJIOKHBIX PEe0Opa3oBaHUM /Ji BBIYMCICHUS 3HAYEHUN YHCIIOBBIX
BBIPDAXXCHUH, COACPXKAIIUX CTEIEHU C HATypaJbHBIM II0OKA3aTeJIeM, CTEIEHU C
L[EJIbIM OTPULIATEIILHBIM [T0Ka3aTeIEM;

BBIMIOJTHEHUE HECJIOKHBIX MpPeoOpa3oBaHUM 1ENbIX, JAPOOHO palMOHAIBHBIX
BBIDQ)KEHUM M BBIPAXKEHUH C KBaJApPAaTHBIMU KOPHSIMH; pPACKpPbIBaTh CKOOKH,
IOPUBOANTH MOJOOHBIE cJaraeMble, HCIOJIb30BaTh (POPMYJBl COKpPALIEHHOI'O
YMHOKECHUS,

pelleHrne JIMHEWHBIX M KBaJpaTHbIX YPaBHCHUN U HEPABEHCTB, YPAaBHCHUN U
HEPABEHCTB, CBOAIIMXCS K JIMHEHHBIM WJIM KBaJpaTHBIM, CUCTEM YpPaBHCHUU U
HEPaBEHCTB, M300pakKCHHWE pELIEHUII HEpaBEHCTB U HMX CHUCTEM Ha YHCIOBOU
PSAMOM;

6) oBnazeHue cucTeMol (YHKIMOHAJIbHBIX MOHATHM, pa3BUTHE YMEHMS
UCIOJb30BaTh (YHKIMOHATBHO-TpAUUYECKUE TMPEACTABICHUS s PELICHUS
pa3IMYHBIX MAaTEMAaTUYECKUX 3a1ad, Ul ONMCAaHUsA W aHAIW3a pPealbHBIX
3aBUCUMOCTEH:

OIPEACICHUE IOJIOKEHHUSI TOYKU 10 €€ KOOpAMHATaM, KOOPAMHATBI TOYKU IO €€
[IOJI0’KEHUIO HA INIOCKOCTH;

HaXO0KJIeHue 1Mo rpaduky 3Ha4eHUN QYHKIMH, 00IaCTH ONpPEICICHNs, MHOXKECTBA
3HAUEHUMN, HyJeld (YHKIHHM, MPOMEXYTKOB 3HAKONOCTOSHCTBA, INPOMEXYTKOB
BO3pacTaHus U yObIBaHUs, HAOOJIBIIEr0 U HAMMEHBLIETrO 3HaUY€HUs (PYHKIIUY;

MOCTpOeHHE rpaduka TMHEHHONW U KBaIpaTUYHOUN () yHKIIUH;



olnepupoBaHME Ha 0a30BOM ypOBHE TNOHATHSAMHU: IOCJIEI0BATEIbHOCTD,
apu@meTniecKas mporpeccusi, reoMeTpuyecKasi Iporpeccus;

MCIOJIb30BaHUE CBOMCTB JIMHEHHONW U KBaApaTUUYHOM (DYHKLIMHA U UX IpaHUKOB MIpH
pELIeHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

7) OBlaJIeHUE T€OMETPUUECKUM SI3bIKOM; Pa3BUTUE YMEHHUS UCIIOJIb30BATh €r0 IS
ONMCAaHUSA INPEAMETOB OKPYXKAIOLIEr0 MHpa; pa3sBUTUE MPOCTPAHCTBEHHBIX
Ope/CTaBIeHUN, HW300pa3UTENbHBIX  yMEHHWI, HaBBIKOB  T'€OMETPHUYECKUX
IIOCTPOCHUM:

OlepupoBaHUE MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, IpsiMas, Iy, JIOMaHas, yroi,
MHOTOYT'OJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJIbHUK, NMPAMOYIOJbHUK U KBaJpar,
OKPYXHOCTbh M KpYT, NMPSMOYTOJIbHBINA MapajuieNienumnes], Kyo, map; u3o0paxeHue
U3y4aeMbIX GUTYp OT PYKH U C TIOMOIIBIO JTUHEHKU U TUPKYJIS;

BBIIIOJIHEHUE UW3MEPEHMs JUIMH, PACCTOSHUM, BEJIWYUH YIJIOB C IOMOILBIO
UHCTPYMEHTOB ISl U3BMEPEHUH JUIVH U YIJIOB;

8) hopMupoBaHUE CUCTEMATUYECKUX 3HAHUH O IUIOCKUX (UTypax U UX CBOMCTBAx,
[IPEACTABICHUNA O IIPOCTEUINMX IIPOCTPAHCTBEHHBIX TEIaX; Pa3sBUTHE YMEHUMU
MOJCJIIMPOBAHNS pEalbHbIX CUTyallUd Ha S3bIKE IE€OMETPUH, HCCIIECIOBAHN
IIOCTPOCHHOW MOJEIM C HUCIOJIB30BAHUEM I'€OMETPUUYECKUX IOHATHUH U TEOPEM,
anmnapata anreOpsbl, peleHUs] TeOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:
orepupoBaHUE HAa 0a30BOM YPOBHE MOHATUSAMU: PAaBEHCTBO QUTYD, MAPAIIICIbHOCTh
U TEpPHECHIUKYJIAPHOCTh MPAMBIX, YIIBI MEXKIAY NPSIMBIMHU, IEPIECHAUKYIID,
HAKJIOHHAs, IIPOEKIU;

[IPOBEJICHUE 0KA3aTEIbCTB B TEOMETPUH;

OlepupoBaHUE Ha 0a30BOM YpOBHE MOHATHSAMHU: BEKTOpP, CyMMa BEKTOpPOB,
[IPOU3BECHUE BEKTOPA HA YHUCIJIO, KOOPAUHATHI Ha IIJIOCKOCTH;

pelIeHNe 3a/1a4 Ha HaXO0XKJIEHHE T€OMETPUUYECKUX BEJIMUMH (IJIMHA U PACCTOSHUE,
BEJIMYMHA YTJIa, TUIOIIA/Ib) 10 00pa3iiaM Win alropuTMam;

9) oBmageHuWe MPOCTEHIIMMH  CIOCOOAMHM  TIPEACTABICHUS HM  aHaW3a
CTaTUCTHUYECKUX JIaHHBIX; (OPMHPOBAHUE TIPEJICTABICHUN O CTATUCTHYECKUX

3dKOHOMCPHOCTAX B PC€AaJIbHOM MHPEC M O PA3JIMYHBIX crocobax mux HN3Yy4CHUA, O



IIPOCTEMIINX  BEPOATHOCTHBIX  MOJENAX; Pa3BUTHE YMEHHM  H3BJIEKaTh
uH(poOpMaIMIo, MPEACTABICHHYIO B Ta0nMIaxXx, Ha JaMarpammax, rpajukax,
ONMUCHIBATh W AHAJIW3UPOBATH MACCUBBI YMCIOBBIX JAaHHBIX C IOMOIIBIO
MOAXOASAIIMX CTaTHCTUYECKUX  XAapAaKTEPUCTHK, MCIOJIB30BATh ITOHUMAHUE
BEPOATHOCTHBIX CBOWCTB OKPY’KAIOLIKX SIBJICHUMN IIPU IIPUHATUN PELICHUN:
(opMHpOBaHUE MPEICTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU
CIIy4aliHOT'O COOBITHS;

pelIeHre NPOoCTeNInX KOMOMHATOPHBIX 3a/1a4;

OTpeJIeTIEHHE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OLICHMBAHUE U BBIUMCICHUE BEPOSITHOCTU COOBITUS B MPOCTEUIINX CIyYasiX;
HaJU4Me MPEACTABICHUS O POJU MPAKTUYECKH JOCTOBEPHBIX W MaJOBEPOATHBIX
COOBITHI, O POJIM 3aKOHA OOJIBIIUX YMCET B MACCOBBIX SIBICHUSX;

YMEHUE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKH, MOJYyUYECHHBIE B

Imponeccc pCIICHUA HpHKJ’I&I{HOﬁ 3aa49u, U3YUYCHHA PCAJILHOT'O SABJICHUA.

NPEAMETHBIE PE3YJIBTATBI OCBOEHUS KYPCA «AJITEBPA» (ITO
I'OJIAM OBYUYEHMUS)

7 knacc

Yucia v BBIYUCJTIEHUSA

e BEHINONHATE, codYeTas YCTHBIE W TIMCbMEHHBIE NPUEMBI, apudMeTHIeCKue
JNEUCTBUS C pallMOHAJIbHBIMU YHCIIAMH.

e HaxoauTe 3HAYCHWUS YHCIOBBIX BBIPAKCHHUH; IMPUMEHATH pPa3zHOOOpa3HbIC
crocoObl ¥ MPHUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAKCHUM, COACpPKAIINX
OOBIKHOBEHHBIE U JCCATUYHBIE APOOH.

o [lepexoauth OT omHOW (OPMBI 3amMUCH YUCEN K JApyrod (mpeoOpa3oBHIBATH
JNECATHYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCATUYHYIO IPOOH).

e CpaBHMBATH M YHOPSAOUYNBATH PAIlMOHAJIBHBIC YHCIIA.

e OKpyrasATh YUCA.



e BEINONHATH NPUKUJKY W OLIEHKY PE3yJibTaTa BBIYMCICHHM, OLEHKY 3HAYCHUH
YUCIIOBBIX BBIPAKCHUM.

e BhINOJIHATE IEMCTBHS CO CTETIEHSIMU C HATYPaJIbHBIMU MTOKA3ATEISIMH.

e [IpuMEHATh NPU3HAKU JEIUMOCTH, PA3JIOKEHUE HA MHOXXHUTEIU HATypalbHbBIX
YHUCEN.

e Pemare NPaKTUKO-OPUECHTUPOBAHHBIC 3aJaYd, CBS3aHHBIE C OTHOUICHHEM
BEJIMYMH, MPONOPIMOHATIBHOCTBIO BEJIWYMH, MPOIEHTAMHU; HHTEPIPETUPOBATH
pe3yJIbTaThl pElICHUs 3a7a4 ¢ YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKue BbIpasKeHHU s

e lcronp30Barh are0pandeckyto TEPMHUHOJIOTHIO U CUMBOJIMKY, PUMEHSTh €€ B
npolecce OCBOCHHs y4eOHOro MaTepuaa.

e Haxomuth 3HaueHuss OYKBEHHBIX BBIPpQXCHUW TMpPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

e BrinmonHATh npeoOpa3oBaHUs 1EJIOT0 BBIPAKEHHS B MHOTOWIEH NMPUBEIECHUEM
MOJIOOHBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

® BEINOJIHATH YMHOKEHUE OJJHOWICHA HA MHOTOYJIEH U MHOTO4YJIEHA HA MHOTOUJIEH,
IPUMEHSTH (OPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

e OcylecTBIATh pPa3JIOKEHUE MHOTOWICHOB HAa MHOMXHUTEIM C IOMOUIBIO
BBIHECEHHS 32 CKOOKH 00111eT0 MHOXKUTEIIS, TPYIITUPOBKY CIIaraeMbIX, IPUMEHEHUS
dbopMyI COKpaEHHOTO YMHOKEHHUS.

e [IpuMensTh npeoOpa3oBaHUsI MHOTOWICHOB JUIsl PEUICHUS PAa3IUYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKH.

e llcnonp30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMH ITOKA3aTENSIMU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

e Pemiate JMHEHHBIE YPAaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHSA IpaBuia
repexoaa OT UCXOJHOTO YPABHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, sBiseTcs

JIA YUCJIO KOPHEM YPaBHEHUS.



e [IpumensaTs rpaduueckre METOJbl IPU PEIICHUU JTUHEHHBIX YpaBHEHUH U UX
CHCTEM.

e [TonOupats mpuMepsI ap YKUCe, ABISIOUINXCS PEIIeHHEeM JHHEWHOTO YpaBHEHUS
C IByMSI TIEpEMEHHBIMH.

e CTpouTh B KOOPJAWHATHOW TIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHUS C ABYMS
NEPEMEHHBIMH; TOJIB3YSCh TPapUKOM, IPUBOIUTEH MPUMEPHI PEIICHHS YPaBHEHUS.
e PemaTh cHCTEMbI JBYX JHHEWHBIX YPAaBHEHHU C JBYMS NEPEMEHHBIMH, B TOM
quciie rpaguyecku.

e COCTaBIIAAThH U pelIaTh JIMHEHHOE ypaBHEHNE WM CUCTEMY JTUHEHHBIX YPaBHEHHA
10 YCIIOBHUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlayH
TIOJTyYSHHBIN Pe3ysbTar.

Koopannarel 1 rpagpuxku. @yHKIUU

e l300paxaTb Ha KOOPIWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI; 3alIUCHIBATh YUCIOBBIE TPOMEKYTKU Ha
anredpanueckoM S3bIKE.

e OrMeuaTh B KOOPJAMHATHOM IUIOCKOCTHM TOYKM IO 3aJIaHHBIM KOOpAMHATaM;
CTpOMTH rpaduku TUHCHHBIX QyHKIHA. CTpouTh rpaduk GQyHKIHU y = |x|.

e OnuCHIBaTH C MOMOIIBIO GYHKIIUN U3BECTHBIC 3aBUCUMOCTH MEKTy BEIIMYUHAMMU :
CKOPOCT®b, BpeMms, paccTOsSIHHE; 1IeHa, KOJIMYECTBO, CTOUMOCTH;
IIPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

e HaxonuTe 3HaueHne QyHKIUU 10 3HAYCHUIO €€ apryMeHTa.

o [lonumate rpaduyeckuii crmocod TpencTaBleHUs W aHaIW3a HHPOPMAIIUU;
U3BJIEKaTh U UHTEPIPETUPOBATh HH(YOPMALINIO U3 IPa(PUKOB pPeaTbHBIX MPOLECCOB

U 3aBUCUMOCTEM.

8 kiace

Yucia 1 BLIYUCIEHUS



e lcnonb30BaTh HAYAIbHBIE MPEICTABICHUS O MHOXKECTBE JICUCTBUTEIILHBIX YUCET
JUISl CPaBHEHUSI, OKPYTJICHHUS] M BBIUMCIICHUH; N300pakaTh JACHCTBUTEIbHBIC YUCTIA
TOYKaMHU Ha KOOPJAMHATHOU NPSIMOMU.

e [lpumeHsATh TOHATHE apUPMETUUECKOTO KBAJPATHOTO KOPHS;, HAXOJUTh
KBaJ[paTHbIE KOPHH, UCIOJIB3Ysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP; BBIMOJHATH
npeoOpa3oBaHus BBIPAXKEHUN, COJACPXKAIUX KBaJApPaTHbIE KOPHHU, MCIOJb3Ys
CBOWCTBA KOPHEM.

e licnionb30BaTh 3anucu OOIBIINX U MAJIBIX YACEIT C TOMOIIBIO IECATUYHBIX IPoOeit
u creneHei yncia 10.

AJireOpanyecKue BbIpasKeHHU s

e [IpuMeHATH TIOHATHE CTENEHUM C LEJbIM I[OKa3aTeJIeM, BBINOJHATH
npeoOpa3oBaHus BEIPAKESHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

e BHINOJHATE TOXIECTBEHHBIC MPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKCHHUN Ha
OCHOBE IMPaBUJI ACHCTBUI Ha/l MHOTOYWIEHAMH U alreOpaniyecKUMH APOOSIMU.

e PacknaabiBaTh KBaAPATHBIA TPEXWICH HA MHOKHUTENH.

o [IpumensaTe npeoOpa3oBaHMs BBIPAKEHUM I pEUICHUS Pa3IUYHBIX 3a/lad U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

e Pemare JMHEHHbIE, KBAJApPATHbICE YPABHEHUS M palMOHAIIbHBIE YpPaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IByMsI IEPEMEHHBIMU.

e [I[poBOAUTH POCTENIINE UCCIIENOBAHNS YPABHEHUNA U CUCTEM YPAaBHEHHUM, B TOM
quclie C MPUMEHEHHnEM rpadUyecKuX MpeCcTaBiIeHU (yCTaHABINBATh, UMEET JIH
YpaBHEHHE WIIA CUCTEMA YPABHEHUM PELICHHUS, €CTIU UMEET, TO CKOJIBKO, U IIp.).

e [lepexonuTth OT cIOBECHON (HOPMYTUPOBKH 3a/1a4uu K €€ anreOpandecKoi MOJeH
C IOMOIIBIO COCTABJICHHS YPABHEHUS UJIW CUCTEMbI YPABHEHHM, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4¥ MOJYYEHHBIA PE3yJIbTAT.

e [[puMEHATH CBOICTBA YKMCIOBBIX HEPABEHCTB JJIsi CPABHEHHUsI, OLICHKH; PEIIaTh
JIMHEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M X CUCTEMBI; 1aBaTh IpadUueCKyIO

HWIITIOCTPpAUIO MHOKCCTBA peHIeHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.



DyHKUUHA

e JloHumarp M uUCHONB30BaTh (YHKUHMOHAJIBHBIE MOHATUSA W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAuUCHHUsI); OMPEACNsATh 3HaueHHe (YHKIUMU TIO 3HAYCHUIO
aprymeHTa; onpeiessTh CBOMCTBA GYyHKIUU O €€ rpaduKy.

e Crpontb rpaduky d1eMeHTapHbIX GyHKImA Bumay = k/x , y=x2,y=x3,y = x,

Y = |x|; onmuchIBaTH CBOWCTBA YUCIOBON (DYHKIMHU 1O e€ rpaduKy.

9 KIIACC

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBATH U YNOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIIBHBIE YU CIIA.
BeinonusaTe apudmeTndyeckue IEWCTBUS C PAIMOHAIBHBIMU YHUCJIAMHU, COYeTas
YCTHBIE W MHUCbMEHHBIC MPUEMBI, BBIIOJHATH BBIYMCICHUSI C UPPALMOHATbHBIMU
YUCIIaMHU.

Haxonuthe 3HaueHUs CTENEHEN C LENbIMU IOKA3aTEISIMA U KOPHEW, BBIUYUCIISITH
3HAYEHUs YUCIIOBBIX BBIPAXKECHUM.

OKpyrJsiTh  EWCTBUTENBHBIE  YHUCJA, BBINOJHATH NPUKHUIKY  pe3yibTaTa
BBIYMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemate sMHElHBIE U KBaJApaTHBIE YPAaBHEHUsI, YPAaBHEHUs, CBOASLIMECS K HUM,
npocTeie 1poOHO-palloOHaIbHBIE YPaBHEHUS.

PemaTte cuctemsbl IByX JIMHEMHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUU, B KOTOPBIX OJTHO YPABHEHUE HE ABJISACTCS JTUHECUHBIM.

PemaTe TeKkCcTOBBIE 3a/1aul anreOpandeckKuM CIOCOOOM C TIOMOIIBIO COCTABICHHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOIUTE MpPOCTENIINE UCCIECIOBAHUSA YPABHEHUW U CHUCTEM YPAaBHEHHM, B TOM
quclie C MPUMEHEHNUEM TrpadUuecKuX MpeCTaBIeHU (yCTaHABINBATh, UMEET JIH
YpaBHEHHE WM CUCTEMa YPABHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MTPOUEe).
Pemiath nuHeliHbIe HEpaBEHCTBA, KBaAPATHBIE HEPABEHCTBA, U300paXKaTh PEIICHUE

HCPABCHCTB HaA YHUCJIOBOM HpﬂMOfI, 3allMChIBATh PCHICHUC C IIOMOIIBIO CUMBOJIOB.



PemaTte cucTteMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTb pELIEHWE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOM, 3alIUCBIBATh PELICHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DyHKUUHA

PacniozHaBaTh pyHKIMN U3YYEHHBIX BUIOB.

[loka3plBaTh CXEMaTUYECKH pACIIONIOKEHUE Ha KOOPJIAMHATHOM IJIOCKOCTH
rpadukoB GyHKIWN Buga: y = #x, y=kx+b,y=f x,y=ax2+bx+c,y=x3
, v =1x, ¥ = |x| B 3aBECHMOCTH OT 3Ha4eHHiT K03 DUINEHTOB, ONMUCHIBATE CBOICTBA
byHKIUH.

Ctpoutrb u wu3o0paxkaTb CXeMaTH4eCKu TrpaduKu KBaJApPATUUYHBIX (DYHKIHH,
ONMMCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIIMI MO UX rpaduKam.

PacriozHaBaTh KkBaapaTH4yHyr0 (YHKIHMIO 1O (Qopmyie, NPUBOAUTH MPUMEPHI
KBaJpAaTUYHBIX QYHKLIMH U3 peabHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yucii0BbIe MOCAEA0BATEIBHOCTH U IPOTPeCcCHH

Pacno3HaBaTh apupMETHUECKYI0O U TE€OMETPUYECKYIO MPOrPEecCUH IMpH Pa3HBIX
croco0ax 3a1aHusl.

BBINOIHATH BBIYMCIEHUS C UCIIOJIb30BaHUEM (HOPMYJT N-T'O 4jieHa apu(pMeTUIECKON
Y T€OMETPUYECKON TPOTPECCHI, CYMMBI IEPBBIX N YICHOB.

N300paxaTh WieHbI MOCIEI0BATEIbHOCTH TOUKAaMU Ha KOOPJAUHATHOM MIOCKOCTH.
Pematp 3amaun, CBSI3aHHBIE C YUCIIOBBIMU IOCIENOBATEIIBHOCTAMHU, B TOM YHCIIE
3aJaud M3 peajbHOM >KHM3HU (C HCIIOJIb30BAHUEM KaJbKYJIATOpa, LU(POBBIX

TEXHOJIOTHUH).

NPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN IMTPOI'PAMMBbI
KYPCA «'EOMETPUS» (IIO TOJAM OBYUYEHUSA)

OcBoenne yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus JIOKHO OO€CleunBaTh JOCTUKEHUE CIEAYIOIUX MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YyJIbTAaTOB:

7 kiaace



Pacno3naBaTh M3y4eHHbBIE T€OMETPUYECKHUE (UTYPHI, OMPENENATh MX B3aUMHOE
pacroyioxkeHnue, n3o0paxaTb reoMeTpudeckue (DUrypbl; BBIOJHITH YEPTEKHU IO
YCIIOBUIO 3a7aud. V3mMepsTh JTUHEWHBIE U YIJIOBBIE BEIMYMHBL. Pemars 3agaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate rpyOyl0 OLEHKY JUHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOMU
KU3HHU, Pa3MEepPOB MPUPOJTHBIX 00BEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
NOPSJIKY BEJTUYUHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HUCMOJIb30BATh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOIUTH JIOTMYECKHE PACCYXKIACHUS C HCIOJB30BAHUEM TE€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCsd  MOpPU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYrOJIBLHUKOB,
CBOWCTBOM MEJIHMAHBbI, IPOBEAEHHON K TUIIOTEHY3€ IIPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEILLICHUU T'€OMETPUUYECKHUX 3a/ay.

Onpenensite NapaieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢
HUMH cekymas. OnpenensTe MapamuielIbHOCTh MPSIMBIX C MOMOLIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOM MPSIMOM.

Pemiate 3a7aum Ha KieTyaToi Oymare.

[IpoBOIUTH BHIYUCIICHHS] U HAXOJUTh YMCIIOBbIE M OYKBEHHBIC 3HAYCHUS YIJIOB B
F€OMETPUUYECKUX 3a/a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUM JIBYX
MapajuIeIbHBIX MPAMBIX CEKyIIe. Pemars nmpakTHyecKue 3aJauv Ha HaXOXKJICHUE
YIJIOB.

Bianetp mNOHATMEM TEOMETPUYECKOTO MeECTa TOYEK. YMETh ONpPEAessaTh
OUMCCEKTPHCY yIJla U CepeAUHHBIN NEPICHANKYIIAP K OTPE3KY KaK TeOMETPHICCKHE
MECTa TOYEK.

@opMyNnUPOBaTh OMNPEICICHUSI OKPYXHOCTH M Kpyra, XOpAbl W JuaMmeTpa
OKPYKHOCTH, TTOJIb30BATHCSI NX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPHU

pEIIEHUH 3a]a4.



Biramers noHATHEM ONIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€ nentp. [lonb3oBaThCcs (pakTaMu O TOM, YTO OUCCEKTPUCHI YIIOB TPEYTrOJIbHUKA
[IEPECEKAIOTCs. B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIE NEPHEHIAUKYISAPBI K
CTOPOHAM TPEYIOJbHHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Biagers mNoOHATHEM KacaTelbHOM K OKPYXKHOCTH, II0JIb30BATBCA TEOPEMOM O
MEPIEHINKYJIIPHOCTH KacaTEIbHOM U panyca, MPOBEIEHHOTO K TOUKE KACAHUS.
Ilonb30BaThCs MPOCTEMIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, MOHUMATh KX
NPaKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKHE ITOCTPOCHHMS C MOMOIIBID LHUPKYIS HU

JIUHENKH.

8 kiacc

Pacnio3HaBaTh OCHOBHBIE BUJIbl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BaATHCS
UX CBOICTBAMM IIPU PEIICHUHN T€OMETPUUYECKUX 3a]1ay.

[IpuMeHATh CBOMCTBA TOUKH MEPECEUCHUS] MEINAaH TPEYrojbHUKA (LIEHTpa Macc) B
penieHnuy 3aaad.

Brnanerp moHsiTHEM CpeHEW JMHUU TPEYroJIbHMKAa W TpaIelHH, MPUMEHITh HUX
CBOMCTBA MpPH PELICHUH T'€OMETPUUYECKUX 3aaY.

[Tonmp3oBaThca Teopemon dajeca U TEOPEMOM O MPOMOPUHUOHAIBHBIX OTPE3KaXx,
OPUMEHATH UX JJIS1 PEIICHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh NpU3HAKU TMOJO0OUS TPEYrOJbHHKOB B PEIICHUU T€OMETPUYECKHUX
3a7a4.

[Tonb3oBaTecst  Teopemoit [ludaropa nmms  pemeHUss TEOMETPUYECKUX |
MMPAKTUUYECKUX 3a7a4.

CrpouTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKHX 3ajadyax, CaMOCTOATEIbHO
JI€TIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

BiianeTs NOHATUSIMU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yIJIa IPSIMOYTOJIbHOTO
TPEYroJIbHUKA.

ITonp30BaThCS STUMU MOHATUSIMU AJIA pCIICHUA IIPAKTHYCCKUX 3a/aY.



Boluncnsate (paznuyHbIMU  crioco0aMM) IUIONIaAb TPEYroJbHHMKA M IUIONIATU
MHOTOYTOJIbHBIX (QUTYp (MOJB3YACH, I/I€ HEOOXOAUMO, KAJIbKYJISATOPOM).
[IprMeHATh NOJTyYeHHbIE YMEHUS B TPAKTUYECKUX 3a]1ayax.

BnageTs NOHATUSAMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yIJlax, yriax Mexay XopaaMu (CEKyIIUMM) U YIJIe MeXAy KacaTeabHOU
U XOPJIOM IIpH pelIeHUU T€OMETPUUECKUX 3aad.

BnageTs mOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IprMeHsATh MOyYeHHbIEC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJIETTH
JUIsL 3a7]a4 peajbHOM >KM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHS C
NpUMEHEHHEM TOJ00US U TPUTOHOMETPUHM (MOJIB3YSICh, T/I€ HEOOXOIUMO,

KaJIbKYJISITOPOM ).

9 kJacc

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUU OCTPHIX YIJIOB, HAXOIUTH C UX TOMOIIBIO
pa3nyHbIC DIIEMEHTBI IPSIMOYTOJIBHOTO TpEyTOJIbHUKA («pemeHme
NPSIMOYTOJIEHBIX TPEYTOJIBHUKOB) ).

HaxoauTb (¢ MOMOIIBI0 KAIBKYJISATOPA) JITUHBI M YTIIBI JIs1 HeTAOJIMYHBIX 3HAUCHUH.
[Tonp3oBaThcst (GoOpMyllaMHd TIPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHUM
TOXACCTBOM JUIsl HAXOXKICHHS COOTHOIICHUH MEXIy TPUTOHOMETPUICCKIUMHU
BETTUYMHAMM.

Hcnonb3oBaTh TEOpPEMBl CHHYCOB M KOCHMHYCOB IS HAXOXKIEHHUS Pa3IAYHBIX
AJIEMEHTOB TPEYrOJbHUKA («pPEUICHUE TPEYrOJbHUKOBY), MPUMEHSATh HUX TIPH
pEIICHUH TeOMETPUUECKHUX 3a]1a4.

Brnagets monsTHAMU TpeoOpa3oBaHUsS MOJ00WS, COOTBETCTBEHHBIX JJIEMEHTOB
MoI00HBIX GUTYP.

[Tonp30BaTHCS CBOWCTBAMHM TOJOOMS MPOW3BONBHBIX (DUTYP, YMETh BBIYHUCISATH
JUTHHBI ¥ HAXOAUTH YTJIBI y IOJOOHBIX (puryp.

[TpumensTh cBOMCTBA MOAO0US B IPAKTUYECKUX 3aadax.



YMeTp MNpUBOAUTH MNpUMEPBl MNOJOOHBIX (UTYp B OKPYXKAIOIIEM MHPpE.
ITonp30BaTeCsd TeOpeMaMH O IPOU3BEACHUM OTPE3KOB XOpPH, O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpAMU, MOHUMATh UX F€OMETPUYECKUN U (U3HUECKHUI CMBICT,
MPUMEHSThH UX B PELICHUU T€OMETPUUECKUX U (PU3NYECKUX 3a/1aY.

IIpuMeHATH CKalsApHOE NMPOU3BEACHUE BEKTOPOB Ul HAXOXKICHUS JUIMH U YIJIOB.
ITonp30BaTbCsd METOIOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHATH €T0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

BiianeTs noHATUAMY NPaBUIBHOTO MHOTOYI'OJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI
IYTU OKPY>KHOCTH U PaJMaHHOW MEPBI yIUIa, YMETh BBIYMCIATH IUIOLIAAb Kpyra U
€ro 4acTeu.

IIprMeHATh ONyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

HaxoauTe ocu (M1 HEHTPBI) CUMMETPUH DUTYP, TPUMEHSTH ABHXKEHUS TJIOCKOCTH
B [IPOCTEHIINX CIIy4asiX.

IIpuMeHATh NIOJIyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJIEIIN
JUI 3a1a4 PEaNbHOM JKU3HU U IPOBOJAUTH COOTBETCTBYIOLIME BBIUHUCICHUS C
OPUMEHEHUEM TMOAO0OUS M TPUTOHOMETPUUECKUX (YHKIMH (HOJB3ysCh, T

HE00X0AUMO, KaJIbKYJIITOPOM).

INJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIBTATbBI OCBOEHMUS
PABOYEM MPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA»
(IO TOJAM OBYYEHMUA)

HPEAMETHBIE PE3YJIBTATDBI

IIpeaMeTHBIEe pe3yJbTATHI OCBOEHHMSI MPOrpaMMbl Y4eOHOI0 Kypca K KOHIY
o0yuyeHus B 7 KJjiacce:

Yurate wuwHbOpMAIMIO, TMNPEACTAaBICHHYI0 B Ta0nWmax, Ha JguarpaMmmax,
MPEACTABIATh JaHHBIE B BUIE TaONWI, CTPOUTH JHArPaMMBI (CTOJOMKOBEIC
(cTonbyaThie) U KPYroBbIE) MO MACCUBAM 3HAYEHUH.

OnuchIBaTh U UHTEPIIPETUPOBATH PEATIbHBIC YUCIIOBBIC JaHHBIE, IPEICTABICHHBIC B

Tabauuax, Ha Auarpammax, rpadukax.



Hcnonb30oBaTh 171 ONKMCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTCPUCTUKU: CpEaHEe
apumeTHiecKoe, MeInaHa, HanboJbIIee U HAMMEHbILIEE 3HAUCHHUSI, pa3Max.

HmeTh npeacTaBiaeHue 0 CaydaiiHOW H3MEHYUBOCTH Ha MPUMEpax LeH, (PU3ndecKux
BEJINYMH, AaHTPOIIOMETPUUECKUX JAHHBIX, UMETh IIPEACTABICHUE O CTATUCTUYECKON

YCTOWYUBOCTH.

IIpeaMeTHBIEe pe3yJbTATHI OCBOEHHSI MPOrpaMMbl Y4eOHOro Kypca K KOHILY
o0yuyeHus B 8 ki1acce:

N3Bnekars u mpeoOpa3oBbIBaTh MH(GOPMAIINUIO, MPEICTABICHHYIO B BHUJE TaOJUII,
nuarpamm, rpauKoB, IPeACTaBIATh JaHHBIE B BUAE TaOIUIl, AUArpaMm, rpad)uKoB.
OnuchIBaTh JAHHBIE C TOMOIIBI0 CTATUCTUYECKUX MMOKA3aTeNIeH: CpeTHUX 3HAUYCHUM
U MEp paccerBaHus (pa3Max, IUCIIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH W YaCTOTHI COOBITHUN, B TOM YHCIE IO
pe3ynbTaTaM u3MepeHui 1 HabJIoIeHUH.

HaxomuTe BeposITHOCTH CIydyalHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE B OMNbITAX C PAaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh Trpaduueckue MOJACIU: JIEPEBO CIY4YallHOTO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, TIOJIMHOKECTBO, BBITIOJIHATH ONEpaIliy Hal
MHOXECTBAMU: O0OBEIMHEHHE, IEPECECUEHUE, TONOTHEHUE, EPEYUCIISITh SJIEMEHTBI
MHOECTB, IPUMEHSTh CBOMCTBA MHOYECTB.

Hcnonb3oBaTh rpaduueckoe MpeacTaBICHHEe MHOYKECTB U CBA3EH MEXKITY HUMU IS
ONMMCAHUs MPOLECCOB U SIBIICHUM, B TOM YHCJIE NPHU PEIUICHUM 3aJad U3 JPYrUx

y4eOHBIX MTPEAMETOB U KYyPCOB.

IIpeaMeTHBIEe pe3yJbTATHI OCBOEHHMSI MPOrpaMMbl Y4eOHOI0 Kypca K KOHIY

o0yuyeHus B 9 Ki1acce:



N3Bnekars U mpeoOpa3oBbIBaTh HHPOPMAIMIO, MPEACTABICHHYIO B Pa3IMUHbBIX
HMCTOYHUKAX B BUJE TaOJIHI], AMarpaMm, rpad)ukoB, MPEACTaBISATh JaHHBIE B BUJIC
Ta0aul, JUarpamm, rpauKoB.

Pemiate 3amaum  OpraHM30BaHHBIM  MEepeOOpPOM  BapUAHTOB, a TakKXke C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh ONMcCaTebHbIE XAPAKTEPUCTUKU JJIsI MACCUBOB YKMCJIOBBIX JaHHBIX,
B TOM YUCJIE CPEJTHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM 4YHCJE TOJIB3YSCh
pe3yiabTaTaMy MPOBEAEHHBIX U3MEPEHUM U HAOIIOICHUH.

HaxoauTh BeposITHOCTH CiTydyaliHBIX COOBITUI B U3YYEHHBIX OMBITaX, B TOM YHUCJIEC B
OTBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU COOBITHSMU, B CEPUSIX UCIIBITAHUM
110 TIEPBOTO yCIIeXa, B CEPUAX UCIIBITAHUN bepHym.

HNmets nipesicTaBiieHUE O CIIy4alHOM BEJIMYUHE U O PACIPEICIIEHUN BEPOSITHOCTEM.
Nmers mnpencraBieHUE O 3aKOHE OONBIIMX YHCENl Kak O IPOSBICHUH
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN B

IPUPO/IE U OOIIIECTRE.

B ¢denepanpHBIX M permoHaIbHBIX MPOIEAYpaX OIEHKM KauecTBa OOpa30BaHUS
UCTIONIb3yeTC  mepeyeHb  (KoauduKaTop) paclnpeiesieHHBIX 10  Kiaccam
IIPOBEPsSIEMBIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTElIbHOM
MPOrpaMMbl  OCHOBHOTO 0OIIEr0 00pa30BaHUS M DSJIEMEHTOB COJICPKaHUS TIO0

MaTCMaTHKC.

[IpoBepsiemMble TpeOOBaHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM

o0Opa3oBaTeIbLHOM MPOTrpaMMBI (5 Ki1acc)

Kon [IpoBepsieMble TPEIMETHBIE PE3YyIbTAaTbl OCBOCHHUSI OCHOBHOWM
MpoBepseMOr | 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOT'O O0OIIIET0 00pa30oBaHMs

0 pe3ynbTaTa




Yucna v BEIYUCIIEHUS

[loHumaTe ¥ MPaBUIBHO YNOTPEOISATh TEPMHHBI, CB3aHHBIE C

1.1 HATypaJIbHBIMU YHUCJIaMHU, OOBIKHOBEHHBIMU W JECSITUYHBIMU
IpoOSIMU
CpaBHUBATH U YIOPSAJOUYMBATH HATYPAJIbHbBIE YHCIIA, CPDABHUBATH
1.2 B MPOCTEHIINX CiydasX OOBIKHOBEHHBIE APOOH, NECSITHUHBIE
npodu
COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YUCIOBOM) HPSIMOM C
1.3 COOTBETCTBYIOIIMM €M YHCIOM M HU300pa)kaTh HaTypajbHBIC
YKclia TOYKaMU Ha KOOPAMHATHON (YMCIIOBOM) MpSIMON
BoinonuaTte  apudmeTrnyeckue JEWCTBUS C HATypajJbHBIMHU
1.4
YHCJIaMH, C OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIIUX CIIydasx
1.5 BrInosiHATE IPOBEPKY, NPUKHUAKY Pe3yIbTaTa BEIYUCICHUN
1.6 OKpyraaTh HaTypajdbHbIC YKCIIA
2 Permrenne TeKCTOBBIX 3a/1a4
Pemate TekcTOBBIC 3amaurM apuPMETHUECKUM CIIOCOOOM U C
2.1 IOMOIIIbIO  OPraHU30BAHHOTO KOHEYHOTro Iepedopa Bcex
BO3MOXXHBIX BApUAHTOB
Pemate 3amaun, copepkamue 3aBUCUMOCTH, CBS3bIBAIOLIUE
2.2 BEJIMYMHBI: CKOPOCTb, BpEMs, PAacCTOSIHUE, LI€HA, KOJIWYECTBO,
CTOMMOCTb
Hcnonp30BaTh KpaTKUeE 3aMycH, CXeMbI, TAOIUIIbI, 0003HAUECHHUS
2.3
IpH pELIeHUH 3a7a4
2.4 Ilosnb30BaThCS OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUs: IIEHBI,




MacCChbl, pPacCCTOAHHA, BPEMCHH, CKOPOCTH, BBIpAKAaTb OAHU

€MHULBI BEJIMYUHBI YePE3 APYrue

N3Bnekarp,  a”HaiM3upoBaTh,  OIEHUBATHL  HMH(OPMAIHIO,

OpeICTaBIEHHYI0 B Ta0iMile, Ha CTOJ0YATOM JMarpamme,

2.5

UHTEPIPETUPOBATh MPEICTABICHHBIE JaHHbBIC, HCIOJIb30BAThH

JTaHHBIE TIPU PEIICHUU 3a/1a4
3 Harnsgnas reomerpus

[Tonp30BaThCs TE€OMETPUUYECKUMU TOHATUSIMU: TOUYKA, MpsiMas,
3.1

OTPE30K, JIy4, yTroJ, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT

[TpuBOaUTH IpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIITUX
3.2

dbopMy U3yUEHHBIX TE€OMETPUUIECKUX PUTYP

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIAMH: BEpPILIHA
3.3 CTOpPOHA; C MHOTOYTOJbHUKAaMHU: YTOJ, BEPIIWHA, CTOPOHA,

JMaroHalb; C OKPYKHOCTBIO: PaANyC, TUAMETP, LICHTP

N3o0paxath W3ydeHHBIE TeoMeTpuueckue (GuUrypsl Ha
3.4 HEJIMHOBAHHOW W KJETYaTOW Oymare C MOMOIIBI0 IHUPKYJIS U

JIMHEVKH

HaxoauTe AiMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C
3.5 MIOMOIIBIO JINHEWKH, CTPOUTh OTPE3KH 3aJ[aHHOW JJIWHBI;

CTPOUTH OKPY>KHOCTb 3aJJaHHOTO pajguyca

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHHKA,
3.6 KBaJpara [Jsi HUX MOCTPOEHUS, BBIYUCICHUS IUIONAAU U

nepuMerpa

Boluncnsars nepuMeTp u mIomaasr KBajapara, IpsiMOyroJibHUKA,
3.7

buryp, COCTaBICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM YHCIIC




¢uryp, n300pakeHHbIX Ha KJIETYaTON Oymare

Ionw3oBaThes OCHOBHBIMH MCTPHUYCCKUMU CANMHUIIaMH

3.8 U3MEpEHUs JUIMHBI, IUIOUIaJH; BBIpAXaTh OJHU E€IUHULIBI
BEJIMYMHBI Yepe3 Ipyrue
Pacno3naBatb napajuleJenumne], KyO, UCIOJIb30BaTh
3.9 TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, U3MEPEHHUS; HAXOAUTh
U3MEpEHMs Napajljiesienunena, Kyoa
310 Boruucnares o6bemM  Ky0Oa, mapamienenunena Mo 3aJaHHbIM
U3MEPEHUSIM, MOJIb30BATHCS €AUHUIIAMU U3MEPEHUS 00beMa
PemaTte HecnoxHble 3aJayll Ha H3MEPEHHE TI'€OMETPUUYECKUX
3.11

BCJIMYHMH B IIPAKTUYICCKUX CUTyallUAX

[IpoBepsiemblie aeMeHTHI coepxkanus (5 kiacc)

Kon [IpoBepseMblii 3EMEHT COJIEPKAHUS
1 HarypanbHbie unciia u HyJb

Harypanbnoe wuyucno. Pspg HarypanbHbix uyucen. Yucmo 0.
11 N3o0paxxenne HaATypadbHBIX YHCEI TOYKaAMHU Ha KOOPJIWHATHOMU

(uncnoBOM) IpsIMOM

[To3uunonHas cucrema cuucienus. Pumckas aymepanus. [ecstuunas
1.2

CHCTEMA CUUCIICHUS

CpaBHeHUE HATypaJlbHBIX YHCEJ, CPABHEHUE HATYpPaJbHbIX YHCEN C
1.3

HyJeMm. OKpyTiieHHe HaTypajJbHbIX YHUCEIl

CioxxeHue, BBIUUTAHUE, YMHOKEHUE U JEJICHUE HATYPAJIbHBIX YUCEIL.
1.4 CBOMCTBO HyJsl IPU CJHOKEHWH, CBOMCTBA HYJS W €IUHHUIIBI TPU

yMHOXkeHuU. [lepemecTuTenbHOE U COUeTaTeIbHOE CBOMCTBA (3aKOHBI)




CIOKEHMSI M YMHOXEHHS, PaCHpeIeIUTeIbHOE CBOMCTBO (3aKOH)

YMHOXCHHA

1.5

Hcnons3oBaHue 6YKB JJIA 0003HAaYEHHST HEM3BECTHOI'O KOMIIOHEHTA 1

3aMKuCcH CBOWCTB apu(PMETUUECKUX JEHCTBUI

1.6

JlenuTenu v KpaTHBIE YKCIIA, PAa3JIOKEHUE Ha MHOKUTENH. [IpocThie
coctaBHble uncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue c

OCTAaTKOM

1.7

CrernieHn ¢ HaTypPaJIbHbBIM ITOKAa3aTCJICM. 3anuch 4ncia B BHUAC CYMMBI

PaspAIHbIX CJIaraCMbIX

1.8

HucinoBoe  BbIpaxkeHue. BplunciieHHWe  3HAYEHUHM  YHCJIOBBIX
BBIPAXKEHUM, MOPSAOK BBINIOJHEHUS ACUCTBUU. Vcmosib3oBaHWE Npu
BBIUHCJIEHUSAX IIEPEMECTUTEIIBHOIO M COYETATEIIbHOIO CBOMCTB
(3aKOHOB) CJIOKEHHUSI M YMHOXKEHHUS, paclpeAeIUTEIbHOI0 CBOMCTBA

YMHOKCHHA

Hpobu

2.1

[IpencraBnenne o apoOM Kak CroOcoOe 3aluCH YacTH BEIIMYMHBI.
OObIkHOBeHHBIE JpoOu. IlpaBuiabHBIE HW HENpaBWIbHBIC APOOH.
CwmemanHass ApoOb, MPENCTABICHUE CMEIIAHHOW ApoOHM B BHJC
HENPAaBWIBHOW JpOoOM W BBIJCICHHE IIEJIOW YacTH 4YHCTa U3
HENpaBWIbHOU MpoOu. M300pakeHne apoOeil ToukaMu Ha YHCIIOBOM

IPSAMOU

2.2

OcHoBHOe cBoiicTBO apoou. Cokpamienue apooOeit. IlpuBenenue

Ipobu K HOBOMY 3HameHaTenmo. CpaBHEHUE ApoOeit

2.3

CnoxeHnue W BblYMTaHUE ApoOeH. YMHOXKEHHE U JIeJICHHE IpoOeid,
B3aUMHO-00paTHbIe ApoOu. HaxoxaeHue 4yacTu 1eaoro u 1eaoro mno

€ro 4aCtu




Jlecatuunasi 3anuck npodeil. [IpeacTaBineHue AecATUYHON apoOU B

2.4 BUJIe 00BIKHOBEHHOU. M300paxkeHre NeCATUUHBIX IpoOeil ToOukaMu Ha
qiCII0BOM npsiMoil. CpaBHEHHUE NECSITUUHBIX Tpo0ei
ApudmeTtndeckue AEUCTBUS C ACCATUYHBIMU JpoOsimu. OKpyrieHue

2.5
NECATUYHBIX 1po0ei

3 Pemenue TeKCTOBBIX 32124

3.1 Pemienne TekcTOBBIX 335124 apUPMETHIECKUM CIIOCOOOM
Pemiennie noruueckux 3amad. Pemenue 3amad  mepebopoM  Bcex

3.2 BO3MOJKHBIX BapHaHTOB. Vcrioib30BaHue TIPU PEIICHUH 3a7a4 TaOIuIl
U CXEM
Pemiennie  3amay, cojaepkamux  3aBUCHUMOCTH,  CBSI3BIBAIOIIUE
BEJIMYUHBI: CKOPOCTh, BpEMs, PACCTOSIHUE, IIE€HY, KOJHMYECTBO,

3.3 CTOMMOCTH. ETMHUIIBI H3MEpeHUsI: MacChl, 00beMa, IICHBI, PACCTOSHUS,
BpEMEHHU, CKOPOCTH. CBSI3b MEXKIY €IMHUIIAMU U3MEPEHUS KaKIOu
BEJIMUNHEI

3.4 Perrenrie OCHOBHBIX 3aJ1a4 Ha JIpoOH

3.5 [IpencraBneHne NaHHBIX B BHUJIE TaOJHUII, CTOJOYATHIX JUATPAMM

4 Harnsanas reomerpus
Harnsgasie npencrapierus o purypax Ha IJIOCKOCTH: TOYKa, TpsiMas,

4.1 OTPE30K, Jyd, yroj, JoMaHas, MHOTOYTOJbHHUK, OKPYKHOCTb, KPYT.
VYromn. IIpsaMoi, OCTpbId, TYIIOW U pa3BEPHYTHIN YTIJIIbl
JlniHa oTpe3ka, METPUYECKUE €IWHUIbI JJIWHBL JlJIMHAa JOMaHOM,

4.2 MepUMETP MHOTOYrojbHHKA. V3MepeHHne M TMOCTPOCHHE YIJIOB C

MOMOIIBIO TPAHCTIOPTUPA




Harnanuele  npencraBineHuss o ¢Gurypax  Ha  IUIOCKOCTH:
4.3 MHOTOYT'OJIbHUK, TNPSAMOYIOJIBHUK, KBAaApaT, TPEYrOJbHUK;, O

paBeHCTBE PUryp

N3o0paxenue duryp, B ToM unciie Ha kinetdyaroi Oymare. [loctpoenue

KOH(UTrypauuii U3 yactel npsMon, OKpY>KHOCTU Ha HEJITMHOBAHHOW U
4.4

kieryaToil Oymare. lcnosnb3oBaHME CBOWCTB CTOPOH U YIJIOB

IpsMOYTOJIbHUKA, KBaJpaTa

[Inomanpe nNpsAMOYroJbHUKA U MHOTOYTOJIBHHUKOB, COCTaBJIEHHBIX M3
4.5 IPSIMOYT'OJILHUKOB, B TOM 4HcCIie (GUTYD, N300PAKEHHBIX HA KJIETYaTON

Oymare. EnuHuUIIBI ©13MEpEHUs TII0IATU

Harnanuele npencraBieHus O  IPOCTPAHCTBEHHBIX — (UTrypax:

IPSAMOYTOJIbHBIN napajuiesienunes, KyoO, MHOT'OTPaHHUKH.
4.6 N300paxkeHne NpoCTEHIINX MHOTOIpaHHUKOB. Pa3zBepTku kyba u

napauienenunena. Coznanue Mojierel MHOTOrpaHHUKOB (U3 Oymard,

IIPOBOJIOKH, IUIACTUIIMHA U IPYTUX MaTEpUAJIOB)

O0beM mpsIMOYroJIbHOTO —Hapajulenenunena, Kyba. Enununs
4.7

U3MEpeHus: 00bema

[IpoBepsiemMble TpeOOBaHUS K PE3YIbTATaM OCBOEHHUSI OCHOBHOM

o0Opa3oBaTeIbHOM MporpamMMel (6 Kiacc)

Kox

0 pe3ynbTaTa

[IpoBepsieMble TPEIMETHBIE PE3YyIbTAaThl OCBOCHHUSI OCHOBHOWM

IpoBepseMOor | 00pa30oBaTEILHOMN TPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs

Yucra ¥ BBIYUCIIEHUS

1.1

3HaTh U NOHUMATh TCPMUHBI, CBA3aHHBIC C PAa3JIMYHBIMU BUJaMH




yucea U cnoco0amMu HUX 3alucCh, NEPEeXOauTh (€Clu 3TO

BO3MOXHO) OT OJHOU (POPMBI 3aITUCH YHCIIa K IPYToMt

1.2

CpaBHI/IBaTB " yInopssao4rMBaTh LECJIbIC YHCIIA, OOBIKHOBCHHEIE U

JACCATUYHBIC I[pO6I/I, CpaBHUBATBh YHUCJIa OAHOI'O U Pa3HbIX 3HAKOB

1.3

BBIHOJIHHTB, couctasd YCTHBIC U TIMCbMCHHBIC IIPUCMEI,
apI/I(I)MeTI/I‘IeCKI/IC ﬂeﬁCTBHH C HaTypaJbHBIMH W LCJIbIMHU
YUCJIaMH, OOBIKHOBCHHBIMU Hu JACCATUYHBIMH I[pO6$IMI/I,

IMMOJIOKUTCIbHBIMHA U OTPULATCIbHBIMHA YU CJIAMU

1.4

BbuuciasTe 3HAQUEHMS UYMCIOBBIX BBIpa)KeHHﬁ, BBIITOJTHATD
MMPUKUIAKY U OLCHKY Ppe3yjibTaTra BBI‘II/ICJIGHI/Iﬁ, BBIITOJTHATD
Hpeo6pa3013aHI/151 YUCJIOBBIX BLIpa}KeHI/Iﬁ Ha OCHOBE CBONCTB

apupMETHIECCKUX JICHCTBUIMA

1.5

OprI‘J'I}ITB OCJIbIC YHCIa WU ACCATHUYHBLIC ,IIpO6I/I, HaxoJUTb

HpI/I6HI/I>K€HI/IH YHCCJI

1.6

CoOTHOCUT,  TOYKY Ha  KOOPAMHATHOM  MpsMOM  C
COOTBETCTBYIOIIIUM € YUCIIOM U M300pakaTh YMCJIa TOYKaMHU Ha

KOOPJIMHATHOM MPSIMOW, HAXOJUTh MOIYJIb YMCIIa

1.7

COOTHOCUTH TOYKY B MPSAMOYTOJIBHOM CHUCTEME KOOpPJWHAT C

KOOpJIMHATAMHU 3TON TOYKHU

1.8

OprrJ'IHTB OcJabIC 4YHCIa W ACCATHUYHBIC I[pO6I/I, HaXO0IUThb

NPUOTMKEHUS YHCEIT

UYucnoBbie 1 OYKBEHHBIC BHIPAKCHHUS

2.1

[lonumate U ynoTpeOnsiTh TEPMUHBI, CBS3aHHBIE C 3AMUCHIO
CTEMEHU 4YHUCla, HAXOAUTh KBAApaT U KyO 4YHCIA, BBIYUCISATH

3Ha4YCHMA YHMCJIOBBIX BBIpEDKCHHfI, CoacCpKamux CTCIICHU




Ionw3oBaThes IIpHU3HAKaMHU JACINMOCTH, pacKiaabiBaTb

2.2
HaTypaJbHBIC YUCIIA HA IPOCTHIE MHOKHUTEIIN
[Tonp3oBaThCs  MacmTabOM, COCTABJIATH  MPOMOPIUU U
2.3
OTHOILICHHS
Ucnonw3oBate OykBBI 1711 O0O3HAYEHMsI YHUCEI TPHU 3aMUCU
MaTEMaTUYCCKUX  BBIPAXKCHHH,  COCTaBIATh  OYKBCHHBIC
2.4
BBIpOKEHUS H (QOPMYJIbI, HAXOIUTh 3HAYCHUS OYKBEHHBIX
BBIPAKCHUH
2.5 HaxoauTh HEen3BECTHBIM KOMIIOHCHT PaBEHCTBA
3 Pelrenrie TEKCTOBBIX 3a71a4
Pemate MHOTOIIAroBBIE TEKCTOBBIC 3aja4yM apu(PMETHUCCKHM
3.1
crocoooM
Pemats 3a7a4H, CBSI3aHHBIC c OTHOIIICHUEM,
3.2 MIPOTOPIIMOHATILHOCTBIO BEJIMYMH, IPOIIEHTAMHU, pEIIaTh TPHU
OCHOBHBIC 3aJ1a4l Ha JPOOH M MPOIICHTHI
Pemate 3amaun, coneprkanige 3aBUCUMOCTH, CBS3BIBAIOIIHE
BEJIMYUHBI: CKOPOCTb, BPEMs, PACCTOSHHUE, IIEHY, KOJHUYECTBO,
23 CTOMMOCTB, TPOU3BOJAUTCIBHOCTb, BpeMs, 00beM paboTHI,
UCIIONB3Ysl apupMeTHYeCKue IeHUCTBHS, OICHKY, ITPHUKUIKY;
MOJIB30BAThCS  CIMHHUIIAMHA  HM3MEPCHHS  COOTBETCTBYIOIIUX
BEIIMYUH
3.4 CocTaBnsaTh OYKBEHHBIC BBIPAKEHHUS IO YCJIOBHIO 3aJ1a4l
N3Bnekates wHbOpMAIMIO, TPEACTABICHHYIO B Ta0nuIax, Ha
3.5 JUHEWHOM,  cros0uaTod  WIM  KPYroBOM  Juarpammax,

HHTCPIPCTUPOBATE IPCACTABICHHBIC HOAHHBIC, HMCIIOJIb30BATbh




JAHHBIE TIPU PELICHUH 3a]1a4

3.6

[IpencraBnars nHGOPMALIUIO C TOMOIIBIO TAOIUI, JUHEHHON U

CTONOYATOMN AUarpamm

Harnsannas reomerpus

4.1

[IpuBOAUTH TPUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIHUX
bopmy U3YYEHHBIX r€OMETPUUECKUX IJIOCKUX U

IPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U CUMMETPUYHBIX

(uryp

4.2

N3006paxkath ¢ MOMOIIBIO IUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha
HEJIMHOBAHHOM M KJIETYaTOM Oymare W3ydeHHbIE IIJIOCKHE

reoMeTpuyeckue QUrypsl ¥ KOH(UTypaluu, CUMMETPUYHBIC

burypol

4.3

ITonp3oBaThCs rCOMCTPUYCCKUMHA  IIOHATHUAMHU. PABCHCTBO
(1)I/Il“yp, CUMMCTpHUA, UCIIOJIB30BATh TCPMUHOJIOTHIO, CBA3AHHYIO

C CHMMETPHUEN: OCh CHMMETPHUH, LUEHTP CUMMETPHUU

4.4

HaxoauTe BeIMYMHBI YIVIOB HM3MEPEHHEM C  TOMOILBIO
TPaHCIOPTUPA,  CTPOUTH  YIJIBI  3aJaHHOW  BEJIUYUHBI,
IIOJIb30BAThCS IIPU PELICHUM 3aJad TPaJyCHOW MEPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEkKaxX OCTPBIM, NMPSIMOU, PAa3BEPHYTHIA U

TYIIO! YTJIBI

4.5

Bpuncnate anuHy J0OMaHOW, NEPUMETP MHOTOYTOJIbHUKA,
MOJIb30BAThCSl €AMHULIAMHA W3MEPEHUS JIMHBI, BBIPAXKATh OJHU

€IMHULbI U3MEPEHUS JJIMHBI UEPE3 IPYTHE

4.6

Haxonuts, HCTIONB3ys YEpPTEKHBIE HWHCTPYMEHTBI, PACCTOSHUSA:
MEXKY IBYMs TOYKaMH, OT TOYKHU 10 NPSMOU, JJIMHY IYTH Ha

KBaJPaTHOU CETKE




4.7

Beruncnsars IJIOIIATb ¢uryp, COCTaBJIEHHBIX u3
IPSIMOYT OJIbHUKOB, HCIIOJIb30BATh pa3zbuenue Ha
OpSIMOYTOJIbHUKHM, Ha paBHble (QUIYpbl, JOCTpauBaHUE [0
OPSAMOYTOJIbHUKA, TOJb30BATBCA OCHOBHBIMU  €IMHULIAMHU
U3MEPEHUS IUIOLIAAN, BBIPAXKATh OJHU EIWHUIBI U3MEPEHUS

IUIOUIAAN Yepe3 apyrue

4.8

Pacno3naBaTth Ha MoOJIENAX U U300paKEHUIX TUPAMUY, KOHYC,
MUWIUHIP, WCIOJb30BaTh TEPMUHOJOTHUIO: BEpIIUHA, pedpo,

rpaHb, OCHOBaHUE, pa3BEpTKa

4.9

N3o06paxxatb Ha  kjeTyaToil ~ Oymare  MpsIMOYTOJbHBIN

mapauICICIINIICT

4.10

Bbruncnsate 00beM NpsIMOYTOJBHOIO Mapajuienenumesa, Kyoa,

IMOJIB30BATbCA OCHOBHBIMU CAMHUIIAMU U3MCPCHUA o0beMa

4.11

Pemarts HecIoXHBIE 3a1a9YM Ha HaAXOXICHHC I'COMCTPHUUCCKHX

BCJIMYMH B ITPAKTUYICCKUX CUTYyalIUAX

ITpoBepsieMble 2JIeMEHTHI coAepkaHus (6 Kacc)

Kon [IpoBepsieMblii 3JIEMEHT COJECpIKAHUS

1 Harypanbnbie uncna
ApudmeTnyeckue JEHCTBUS C MHOTO3HAYHBIMU HATYpPaJbHBIMHU
yuciaaMu. YnciioBbIe BBIPAKEHUS, TOPSAI0K JIEUCTBHM, HCIIOJIb30BAHUE

1.1 ckoOok. Mcmonb30BaHWE TIPH BBIUYMCICHUSX MEPEMECTUTEIHLHOTO |
COYETATEIBHOTO CBOWCTB CIOKEHUS 151 YMHOXEHHS,
pacnpeneNnuTENLHOrO CBOMCTBA YMHOKEHU S

1.2 OkpyrieHne HaTypajJbHbIX YUCE




Jlenutenu W KpaTHbIE YMCla, HaWuOONBIIUN OOIIMA JEenuTens |

1.3
HauMeHbIIee o01iee KkpaTHoe. J{eTMMOCTh CyMMBI U TPOU3BEACHUS
14 Jlenenue ¢ ocTaTkoM
2 Hpobu
)1 OObIKHOBEeHHas1 JIpoOb, OCHOBHOE CBOWCTBO JIpOOH, COKpaIlCHUE
npoOeii. CpaBHEHHE U YIIOPSA0UYUBaAHUE TpoOeit
)5 Pemiennie 3aa4 Ha HAaXOXKJIEHHE YaCcTU OT IIEJIOTO U IIEJIOr0 MO €ro
yacTtu. JpoOHOE YHCIIO KaK pe3yabTaT JeIeHUs
[IpencraBnenue aecATUYHON ApoOU B BUJIE OOBIKHOBEHHOUW ApOOH U
2.3 BO3MOXKHOCTb TPEJCTaBJICHUS OOBIKHOBEHHOW JpoOUM B  BHJIC
JIECITUYHOM
Hecstuunbie ApoOU U MeTpudeckas cucreMa Mep. Apudmernueckue
2.4 JNEUCTBUSL U  YHUCJIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMU
OtHomrenue. [lenenue B JaHHOM OTHOIIEHUH. MaciiTal, mpomopIus.
2.5
[IprmeHeHne nponopiui Npu peUICHUA 3a1a4
[lonsiTue mpoueHTa. BplunciieHHe TMPOLEHTA OT BEIUYUHBI U
’ 6 BEJIMYUHBI IO €€ MPOIEHTY. BbIpa)keHue MpPOLEHTOB AECATUYHBIMU
npoOsimu. Pemenue 3amay Ha TpOIEHTHL. BbIpakeHHE OTHOIICHHS
BEJIMYMH B MMPOLEHTAX
3 [TonoxurtenbHble U OTPULIATEIBHBIE YUCIIA
[TonoxurenbHple U oTpuLaTENbHbIE yucaa. Llenpie yncia. Moayinb
3 yucia,  TeoMeTpuueckass  HMHTEpIpeTamuss  MOAYyJs  4Hucha.
A

N3o00paxenne 4ucea Ha KOOPJAWHATHOW mpsiMoil. YwucioBbie

npoMeKyTkr. CpaBHEHUE YHCEI




Apudmernyeckue IeUCTBUS C OJOXKUTEIbHBIMU U OTPULIATENbHBIMU

3.2
YHUCIIaMH
[IpsimoyroJyibHass cucTteMa KOOpPAMHAT Ha IJIOCKOCTH. KoopauHaThl
3.3 TOUKHM Ha IJIOCKOCTH, adcuucca U opauHara. [locTtpoeHue Touek u
¢Guryp Ha KOOpAMHATHON MIOCKOCTH
4 BykBeHHbBIE BBIpaXKEHUS
[Ipumenenue OyKB MJig 3alUCH MATEMAaTUUYECKUX BBIPAKCHUU U
npennoxxenuil. CBoicTBa apudmeTnyeckux AeicTBUM. bykBeHHBIE
4.1
BBIPDOKCHUSI M YHCIIOBBIC TIOJICTAHOBKU. bByKBEHHBIE pPaBEHCTRBA,
HAX0XJICHNE HEM3BECTHOI'O KOMIIOHEHTA
®opmyinbl, (GopMyInbl MepuMeTpa U IUIOHIAAM MPSMOYTOJIbHUKA,
4.2
KBaJipaTa, o0beMa napasiesienumneia u Kyoa
3) Peuienne TekcTOBBIX 3a1a4
5.1 Pemenue TekCcTOBBIX 3a/1a4 apupMETUYECKUM CTIOCOOOM
Pemennie normueckux 3amad. Pemenue 3amad mepebopoM Bcex
5.2
BO3MO’KHBIX BAPUAHTOB
Pemiennie 3amad, coaepakamux 3aBUCHMOCTH,  CBSI3BIBAIOLINAX
BEJIMYMHBI: CKOPOCTb, BpEMs, pACCTOSHUE, II€HA, KOJHMYECTBO,
5.3 CTOMMOCTbD, IMPOU3BOJIUTEIHBHOCTD, BpeMs, 00beM paboThl. EnuHuIb!
U3MEPEHUsI: MAacChl, CTOUMOCTH, PACCTOSHHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKIYy €IUHUIIAMU U3MEPEHUS KAXKIOW BETUUHHBI
Peuienuie 3amay, CBA3aHHBIX C OTHOIIEHUEM, MPOMOPLIMOHATIBHOCTHIO
5.4 BEJIMYUH, MPOILICHTAMHU; pEUIEHWE OCHOBHBIX 3aJlad Ha JpoOu u
MIPOLICHTHI
5.5 Ouenka w mNOpHKHAKA, OKpyrjieHue pesyinbrata. (CocTaBiieHUE




OYKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 331a4H.

HpeI(CTaBJ'IeHI/IG JaHHBIX C IIOMOIIBIO Ta6J'H/II_I H JuarpamMm.

5.6

CronbuaTeie quarpaMmbl. UTeHHE KPYyTrOBBIX TUArPaMM
6 Harnsannas reometpust

Touka, mpsmasi, OTpe30K, Jyd4, YroJs, JioMaHas, MHOTOYTOJBHUK,
6.1

YETHIPEXYTOJIBHUK, TPEYTOJIBHHUK, OKPYKHOCTH, KPYT

B3aumMHOe  pacmoyiokeHWe ~ JABYX ~ IPSAMBIX ~HA  TUIOCKOCTH,
6.2

napaijIe/IbHBIC TIPSIMBIC, TIEPIICHANKYIISIPHBIE TIPSIMbIC

N3mepeHre pacCTOSHHMI: MEXIy JBYMsS TOYKaMH, OT TOYKH JIO
6.3

NPSIMOM, JITMHA MapIIpyTa Ha KBaJAPaTHOMN CETKE
6.4 N3mepeHue 1 mMoCTpoeHue yriioB ¢ MOMOIIbIO TPAHCTIOPTHPA

Bunel  TpeyroibHHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH,
6.5

TYHOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUMA

YetbipexyroiapHuk. [IpsSAMOyronpbHUK, KBaApaT: HCIOIb30BaAHUE
6.6

CBOWCTB CTOPOH, YIJIOB, TUArOHAJIEH

N3o0paxenne reoMmeTpudeckux (Guryp Ha HEIMHOBAaHHOW Oymare c
6.7 UCIIOJIb30BAaHUEM IUPKYJS, JUHEHKH, YTrOJbHUKA, TPAHCIOPTHPA.

[TocTpoenus Ha kIeT4aToi Oymare
6.8 [lepumeTp MHOTOYTOJIBHUKA

[Tonsitne TutOmaAM GUTYPHI, EIWHUIBI W3MEPEHUsS IIIOINIA/IH.
6.9 [TpubnuxxenHoe wu3MepeHue MIomanu ¢GuUryp, B TOM 4YHCIE Ha

KBaJPaTHOU CETKE
6.10 [TpubnmxeHHOEC M3MEPEHHUE TITUHBI OKPYKHOCTH, TIOMIAIN Kpyra




6.11

CummMmeTpusi: LEHTpajbHasg, oceBas M 3epkanbHasd. IlocTtpoenue

CUMMETPHUYHBIX QUTYp

6.12

Harnsgnele mpeacTaBieHUss O  MPOCTPAHCTBEHHBIX  (UTYpax:
napasuiesenumnes, Kyo, npu3Ma, mupaMuaa, KOHyC, HWIMHID, Iap 1
chepa. M3oOpaxenue mnpocTpaHCTBeHHBIX ¢uryp. Ilpumepsr
pa3BepTOK MHOTOI'PAaHHUKOB, IIMIMH/pa U KoHyca. Co3anue Mojenei
NPOCTPAHCTBEHHBIX (uryp (W3 Oymaru, MPOBOJIOKH, IIACTUIMHA W

JIPYTHX MaTepuaoB)

6.13

[lonsiTue  oO6bema, eauHUNBI  U3MepeHust ob0beMa. OO0beM

OpSMOYTOJIBHOTO Mapaiesenumnesa, Kyoa

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpa3oBaTeIbHOM nporpamMmsl (7 Kiacc)

Kon

0 pe3ynbTaTa

HpOBep}IGMI)IG NpCaAMCTHBIC PE3YIbTATBI OCBOCHUA OCHOBHOU

IpoBepsieMOr | 00pa30BaTEIbHON MTPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMUs

Yucra ¥ BBIYMCIIEHUS

1.1

BI)IHOJ'IHHTI), coucTasd YCTHBIC MW IIMCBMCHHBIC JIIPUCMBI,

apu(pMETHIECKUE ACHCTBUS C PAIIMOHATLHBIMHU YUCIIAMU

1.2

HaxonuTe 3HaYeHUA YHWCIOBBIX BBIPAXKECHUW, MPHUMEHSTH
pa3HoOOOpa3HpIe CIIOCOOBI M TPHEMbI BBIUHUCICHHS 3HAYCHHI
IpOOHBIX  BBIPOKCHUH, COACPKAIMMHUX OOBIKHOBCHHBIE U

NEeCATHUYHbIE poOHU

1.3

[lepexonuts OT oAHOW GOPMBI 3aMUCU YUCEN K JpYyroi
(mpeoOpa3oBbIBATh JECATUYHYIO JApOOb B OOBIKHOBEHHYIO,

O6BIKHOB€HHYIO B OCCATHUYHYIO, B 4aCTHOCTH, B 6eCKOHC‘-IHYIO




JNECATUYHYIO IPOOD)

1.4 CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE YUCIIA
1.5 OKpyrasars yucna
BoInonHATh NPUKUIKY M OILIEHKY pe3yJbTaTa BBIUHUCICHHM,
1.6 OLICHKY 3HAYE€HUW YHUCIIOBBIX BBIPAKEHUN. BBINOTHATH JeUCTBUSA
CO CTENEHSAMHM C HATypaJbHBIMU MMOKA3ATEIISIMU
[TpuMeHsTh TPU3HAKU JETUMOCTH, Pa3I0KEHUE HA MHOXKHUTEIH
1.7
HATypaJIbHBIX YUCE
Pemiath mpakTHKO-OPHUEHTHPOBAHHBIE 3a/1aud, CBSI3aHHBIC C
OTHOIIGHUEM BEJIUYHWH, MPOMOPIMOHATBLHOCTBIO  BEJIMYMH,
1.8 MPOIICHTaMH, HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a7a4 C
y4€TOM  OrpaHMYEHHUH,  CBS3aHHBIX CO  CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB
2 AnrebpanuecKre BhIpaKEHUS
Hcnonb3oBaTh anredOpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY,
2.1
IPUMEHSTH €€ B IIPOIIecce OCBOCHHS Y4EOHOro MaTepuraia
HaxonuTh 3HaueHus OyKBEHHBIX BBIPAXEHUW MpPHU 3aJaHHBIX
2.2
3HAYEHUSX IEPEMEHHBIX
BeimonHaTh mpeodpa3oBaHusl METOTO BHIPAKEHUS B MHOTOUYJICH
2.3
NPUBEICHUEM TOIO0HBIX ClIaraeMbIX, PACKPHITHEM CKOOOK
BbIonHAT yMHOXXEHME OJHOWIEHa Ha MHOTOWIEH U
2.4 MHOTOWIEHA HAa MHOTOWICH, MPUMEHSATh (OPMYINBI KBajpara
CYMMBI U KBaJipata pa3HOCTH
2.5 OcyliecTBIsATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOXKUTEIU C




IIOMOIIIbI0 BBIHECEHHMS 3a CKOOKM OOIIEero MHOMKHUTEIS,
TPYIIUPOBKYU ClIaraeMbIX, IPUMEHEHUST POPMYI COKPAIIEHHOTO

YMHOXCHHUA

[IpumensaTs npeoOpa3oBaHUsi MHOTOYJIECHOB [UJISl  pEUICHUS

2.6 Pa3JIMYHBIX 3a/1a4 U3 MaTEMAaTHUKH, CMEXKHBIX IPEAMETOB, W3

peabHON IPaAKTUKU

Hcnonp3oBaTh  CBOMCTBA  CTENEHEW €  HATypaJbHBIMHU
2.7

nokasaTessiMu JUIsl IpeoOpa30BaHUs BbIpaKEHUN
3 VYpaBHEHUS U HEPABEHCTBA

PemaTe nMHENHbBIE YpaBHEHUS C OAHOM IIEPEMEHHOU, IIPUMEHSS
3.1 npaBuja rnepexoaa OT UCXOAHOTO YPaBHEHUS K paBHOCHIBHOMY

eMy. [IpoBepsTh, ABISETCS JIU YUCIO KOPHEM YPABHEHUS

[TpumensaTey Tpaduueckue METOAbl IMPU PELICHUU JTHHEHHBIX
3.2

YPaBHEHUU U UX CUCTEM

[lonOupaTe mnpuMepsbl Map 4YKCEN, SBISIOMIUXCS pEHICHUEM
3.3

JIMHEWUHOTO YPaBHEHUS C JBYMsI IEPEMEHHBIMU

CtpouTh B KOOPJAMHATHOM IIJIOCKOCTH TpaduK JUHEHHOTO
3.4 ypaBHEHUS C JABYMs IE€PEMEHHBIMHU; MOJB3YSACh TIpaduKoM,

IIPUBOAUTD IIPUMEPHI PEIICHNUS YPABHEHUS

Pemate cucrempl JByX JMHEWHBIX YPaBHEHUW C JABYMs
3.5

HepEMEHHBIMU, B TOM YHCIIe TpaduIecKH

CocTtaBisTe M pemiaTh JWHEHHOE YPABHEHHUE WIM CHCTEMY
3.6 JIMHEWHBIX YPAaBHEHUM IO YCJIOBHIO 3aJa4d, UHTEPIPETUPOBATH

B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M MTOJTYyYECHHBIA PE3yJIbTAT
4 Koopaunate! u rpadpuku. OyHkiuuu




N306paxath Ha KOOpAMHATHOMN IIPAMOU TOYKH,

COOTBCTCTBYIOIIME 3aJJaHHBIM KOOpJAWHATaAM, JIY4Hd, OTPC3KHU,

4.1
WHTEPBAJIBI,  3allMChIBATh  YHCIOBBIC  TPOMEXYTKH  Ha
anreOpanyecKoM sI3bIKe
OTtMmeuaTh B KOOPAWHATHOW IUIOCKOCTH TOYKU IO 3aJaHHBIM
4.2
KOOpAMHATAM
Crpoutb rpaduku JHUHEWHbIX QyHKUUH. CTpouTh Trpaduk
4.3
dynumn y = [x|
OnuceiBaTh C TOMOINBIO (PYHKIHMHA HW3BECTHBIE 3aBUCUMOCTHU
MEXIly BEIWYUHAMH: CKOPOCTh, BpPEMs, PpACCTOSHHUE, IIEHY,
4.4
KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIHLHOCTD, BpeMs, 00beM
paboThI
4.5 HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa
[lonumate rpaduueckuil crnoco0 MpEeACTaBICHHUS W aHaIU3a
4.6 uH(OpMaIKK, U3BJIEKaTh U HHTEPIIPETUPOBATh HHPOPMAITHIO U3
rpaduKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEMN
5 BeposiTHOCTH M cTaTUCTUKA
Yutare wuHPOpMANNIO, TPEACTABICHHYIO B TaOJuIaxX, Ha
auarpaMMax, MPEeACTABISATh JAaHHBIE B BUJEC TAOJHIl, CTPOUTH
5.1
auarpaMMbl  (CTONOMKOBBIE (CTONOYATHIE) W KPYTOBBIE) IO
MAacCUBaM 3HAYEHUU
OnuceIBaTh 1 MHTEPIIPETUPOBATH PEATIbHBIC YUCIIOBBIE TAHHEIE,
5.2
Ipe/ICTaBlIieHHbIC B TAOMUIIAX, HA AHAarpammax, rpadukax
Hcrnonp3oBaTh i1 OMHMCAaHWST JAHHBIX  CTaTUCTHYECKHUE
5.3

XapaKTepUCTUKHU:  cpeaHee  apudMeTHUecKoe, MeJHMaHa,




HauOOJIbIIIce ¥ HAaUMEHBIIIEES SHA4YCHUA, pasMax

5.4

HNmMers mpencraBiaeHue O CIy4alHOM H3MEHYMBOCTUM HA
npuMepax ILeH, (U3MYECKUX BEJIUYHUH, AHTPOIOMETPUYECKUX
JAHHBIX,  HMMETb  MPEACTaBJICHUE O  CTAaTUCTUYECKOU

YCTOWYUBOCTHU

I'eomerpus

6.1

PacnoznaBath W3y4YCHHbIE reOMETPUYECKUE burypsi,
ONpEeNENsATh HX B3aUMHOE PpaCIOJIOKEHHE, H300pakaThb
reOMETPUYECKUE (PUTYpPBHI, BBINOIHITH YEPTEKU IO YCIOBHIO
3agaun. V3MepsATh JNUHEWHbIE W YIJIOBbIE BEIWYMHBI. Pemars

3ala49M Ha BBIYUCJIICHUC JIJIMH OTPEC3KOB U BCJIIMYKWH YI'JIOB

6.2

Henate rpyOyil0 OILEHKY JWHEHHBIX M YIJOBBIX BEIUYUH
NPEIMETOB B peajbHOM KU3HU, pa3MEPOB TPUPOIHBIX OOHEKTOB.

Paznnuats PasMEpPLI 3TUX 00BEKTOB IO MMopAAKY BEIIMYNHBI

6.3

CTpouTh UYepTEXKH K TEOMETPUUECKUM 3a/1adyam

6.4

[lonp30BaTbCs  NpHU3HAKAMU  PABEHCTBA  TPEYTOJIBHHUKOB,
UCIIONIb30BaTh TMPU3HAKM W  CBOMCTBA PaBHOOEIPEHHBIX

TPCYIOJIbHUKOB IIpHU pCHICHHUHN 3a/1a4

6.5

HpOBOI[I/ITB JJOTUYCCKHUC PACCYKACHHUA C HCIIOJIb30BAHUCM

I'COMCTPHUICCKHUX TCOPCM

6.6

[Tomb30BaThCd  TNpPU3HAKAMH  PABEHCTBA  MPSIMOYTOJBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEIWAHbI, MPOBEACHHOW K
TUMOTEHY3€ TMPAMOYTOJBHOTO TPEYrOJbHUKA, B PEIICHUU

IrCOMCTPHUUICCKHUX 3a/1a4

6.7

Onpez[eJme mapauiCJIbHOCTh IIPAMBIX C IIOMOIINBIO YIUIOB,




KOTOpple  oOpa3yeT ¢ HuUMH cekymad. Onpenensite
napaieIbHOCTh MPSMBIX C IOMOIIBI0 PABEHCTBA PACCTOSHUN OT

TOYEK OJHOU MPSAMOM J0 TOYEK APYIOM MPAMOU

6.8

Pemiats 3aaumn Ha KieTyaTol Oymare

6.9

[IpoBOANTL BHIYUCIICHUS U HAXOJAWTh YKMCJIOBBbIE U OYKBEHHBIC
3HAYEHHUSI YIJIOB B FTEOMETPUUECKHUX 3a7a4ax ¢ UCIOJIb30BaHUEM
CyMMBbI VTJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOWMCTB
yIJ0B, 00pa30BaHHBIX MPU TMEPECCYCHUU JBYX MapalIeIbHbIX
npsMBIX  cekyuled. Pemare nOpakTUdyeckue 3aayd  Ha

HaXO0KJICHUC YIJIOB

6.10

Brnanerp NOHATHEM TIE€OMETPUYECKOIO MECTAa TOYEK. YMETh
OTpEeIeNISTh OUCCEKTPUCY YTIIa U CePEAMHHBINA EPIICHIUKYIISP K

OTPE3KY KaK r’COMCTPHUICCKUC MCCTA TOUCK

6.11

®opMyIHUpoOBaTh OMpeNeNeHUs] OKPYKHOCTU M Kpyra, XOpAbl U
JMaMeTpa OKPY>KHOCTH, MOJIb30BaThCS MX CBOMCTBAMHU. YMETh

IIPUMEHSATH 3TU CBOWCTBA IPU PELICHUN 3a]1a4

6.12

Bnagerr  moHATMEM  ONMMCAaHHOM  OKOJIO  TPEYrOJIbHHKA
OKPY)KHOCTH, YME€Thb HaxoauTb ee 1eHTp. Iloap3oBaThcA
dakTaMu O TOM, YTO OWCCEKTPHUCHI YTJIOB TPEYroJbHUKA
IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEIAUHHBIC
NEPIECHAUKYJISAPBl K CTOPOHAM TPEYTrOJbHUKA NEPECEKAIOTCA B

OJHOU TOYKE

6.13

Brnanerp noHsTHEM KacaTenbHOW K OKPYKHOCTH, MOJIB30BATHCS
TEOPEMOW O NEPNEHIMKYJISIPHOCTH KacaTelbHOM W pajauyca,

IMPOBCACHHOI'O K TOYKE KaCaHHA

6.14

[Tonp3oBatbCs MPOCTEUILINMU reOMETPUUECKUMU




HCpaBCHCTBAMU, IIOHNUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE  OCHOBHBIE T'€OMETPUUYECKHE TIOCTPOCHHS C

NOMOIIBIO IUPKYJIS U JINHEUKH

[IpoBepsiemble neMeHTbl conepxanus (7 kiacc)

Kon [IpoBepsieMblii 31EMEHT COAEPIKAHUS
1 Yucna 1 BbIYMCIICHUS

HpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEXOa OT OAHOU (OPMBI
1.1 3anucu apobeit k npyroil. [loHsTHE pallMOHANBHOTO YHCIIA, 3aIUCh,

CpaBHEHHE, YIOPSIIOYMBAHNE PAIIMOHATIBHBIX YUCE

Apudmernueckue AEWCTBUSA C pallMOHAIBHBIMM 4HClIaMu. PemieHue
1.2

3a]1a4 U3 peajbHON NPAaKTUKU HA YacTH, Ha IpoOHU

Crenenp C HaTypaJIbHbIM IIOKa3aTeJeM: OIpeJIeICHHE,
1.3 npeoOpa3oBaHUE BBIPAKEHUII Ha OCHOBE OIPEAEICHUs, 3aIlluCh

OOJBIINX YHCEN

[IpouieHTsl, 3amuch MPOLEHTOB B BHUAE ApodOM U JIpoOUM B BHJE
1.4 npoLeHTOB. Tpu OCHOBHBIE 3a7a4M HA IPOLEHTHI, PELICHNE 3a/1a4 U3

pEaNbHOM IPaKTUKU

[IpuMeHeHne NPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIU
1.5

HaTypaJbHBIX YHCEIl

PeanpHple 3aBUCMMOCTM, B TOM 4ucie MOpsAMas M oOpaTHas
1.6

IPOIOPLHOHATIBHOCTH
2 AnreGpanyeckue BbIpaKEeHUs




[lepeMenHbIE, YHMCIOBOE 3HAYECHUE BBIPAKECHUA C IEPEMEHHOM.

2.1

JlomycTrMbIe 3HaYEHUS IEPEMEHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXKYy BEJIMUUHAMU B BUIE (POPMYJIBI.
2.2

Boruucnenus no popmynam

[IpeoOpa3oBanne OYKBEHHBIX BBIPAXKCHUN, TOXKJICCTBEHHO pPaBHBIC
2.3

BBIPKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJILHBIM MTOKA3aTEIEM

Onnounensl W MHorouwieHbl. CreneHb MHorowieHa. CroxeHue,
2.5

BbIYMTaHUE, YMHOKEHUE MHOT'OUJICHOB

dopMyJbl COKPAIIEHHOTO YMHOXEHHUS: KBajpaT CyMMbl M KBajpaT
2.6 pazHoctu. opMyra pa3HOCTH KBajpaToB. Pa3iokeHre MHOTOUYJIICHOB

Ha MHOYKUTEIU
3 YpaBHeHUS

VYpaBHeHUEe, KOpEHb YpaBHEHHUs, TpaBWiIa TMPeoOpa3oBaHUS
3.1

yYpaBHEHUSI, PABHOCWJIBHOCTh YPaBHEHU

JluHeliHOE ypaBHEHME C OJHOM MEPEMEHHOM, 4YHCJIO KOpPHEH
3.2

JIMHEVUHOTO YPAaBHEHUSI, PEIIEHNE JINHENHBIX YPABHECHUI

CocraBiieHHEe ypaBHEHH IO YCJIOBUIO 3a/laud. PenieHne TeKCTOBBIX
3.3

3a7a4 C IMMOMOIIBI YPABHEHUN
3.4 JIuneliHoe ypaBHEHHUE C IByMsI IEPEMEHHBIMU U €r0 Tpaduk

Cuctema JABYyX JIMHEWHBIX YpaBHEHUM C JBYMSI MEPEMEHHBIMHU.
3.5 Pemenue cucrem ypaBHEHHU CTHOCOOOM TOACTaHOBKH. [Ipmmepsl

pelIeHrs TEKCTOBBIX 3a/1a4 C TOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpaduku. OyHKIIUHA




4.1

KoopaunaTta Touku Ha npsMon

YucnoBslie IMPOMCIKYTKH. Paccrosinue MCXKAY ABYMA TOYKaAMHU

4.2
KOOPAMHATHOU IIPAMOU
[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca u
4.3
OpAuHAaTa TOYKUA HAa KOOPJIAUHATHOMN MIOCKOCTH
[Ipumepsl rpadukoB, 3agaHHBIX (opmyinamu. Ytenue rpaduroB
4.4
peanbHbIX 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'padux pynkuuu. CroiicTBa GyHKIUN
4.6 Jluneitnas ¢pynkuus, ee rpapuk. ['padux dyHkium y = [X|
['paduueckoe pelnieHre JTUHEHMHBIX YpaBHEHUN M CUCTEM JIMHEHHBIX
4.7
YpaBHECHUH
5 BeposiTHOCTD 1 cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaOMUIl, JauUarpaMm, IpaduKoB.
3anonaHeHue Tabaull, YTEHUE U MOCTPOEHUE TUarpaMm (CTOIOUKOBBIX
5.1 (cTon04aThIX) U KPYroBeiX). UTeHne rpadyuKoB peaabHBIX IPOIECCOB.
W3Bneuenne nHpopManuu U3 AuarpaMM M TaOJIUIl, UCTIOJIB30BAHUE U
UHTEpIIpeTaus JaHHBIX
OmnucarenbHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeaHaHa,
5.2 pa3Max, HamOoOJbIlee M HAMMEHBIIEE 3HAYCHUS HAOOpa YHCIIOBBIX
naHHbIX. [I[pumepsl ciydaiiHON U3MEHUYUBOCTH
CnydaliHBII ~ DKCIIEpUMEHT  (OMBIT) W CiaydailHOe  COOBITHE.
BepositHocTh M 4yacTtoTa. PoiIb MalOBEPOATHBIX M MPAKTHYECKH
5.3

JIOCTOBEPHBIX COOBITHH B TIpuUpoAe M B oOmiecTBe. MoHeTra H

WTpajbHAasl KOCTh B TEOPUH BEPOSTHOCTEN




5.4

I'pad, Bepmmna, pebpo. Cremenr BepmuHbl. Ywucio pebdep u
CyMMapHasi cTemneHb BepmuH. [IperncraBieHne o CBS3HOCTH Tpada.
Henu u nukael. Ilytu B rpadax. O6xon rpada (3HnepoB MyTh).
[IpencraBnenne 006 opueHTHpoBaHHOM Tpade. Pemenue 3amau c

oMOIIbIo rpadoB

I'eomerpus

6.1

HavanpHble nousTus reometpun. Touka, mpsimas, OTPE30K, JIyd. YTOJL
Bunsl yrnoB. BepTukanpHble U CMEXHBIE YIUIbl. buccekTpuca yria.
Jlomanasi, MHOTOYTOBHUK. [lapamienbHOCTh U NEPHEHANKYISIPHOCTD

IMPAMBIX

6.2

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHHU.

[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MUPE

6.3

OcHOBHEBIE IMOCTPOCHUA C TIOMOIIBIO HHUPKYIId H JIMHEUKH.

Tpeyronasuuk. BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA

6.4

PaBHOOenpeHHBIE W PAaBHOCTOPOHHUM TpeyrosbHUKU. HepaBeHCTBO

TPEYroJbHUKA

6.5

CBoiicTBa U NMpU3HAKK PABHOOCAPEHHOrO TpeyroyibHUKA. [Ipu3Haku

PaBEHCTBA TPEYTOJIBHUKOB

6.6

CoiicTBa M NpPU3HAKK MapajuleNbHBIX HpsAMbIX. CymMma yrioB

TpeyrojibHuKa. BHeNIHUE yriiel TpeyrojabHUKa

6.7

[IpssMoyrosbHbBIN TpeyroabHUK. CBONCTBO MEIMAHBI TPSIMOYT OJILHOTO
TPEyroJIbHUKa, MPOBEAECHHOW K rumnoreHys3e. l[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYrOJBHUKOB. [IpSAMOYrOnbpHBIA TPEYTrOJBbHUK C

yriioM B 30°

6.8

HepaBeHcTBa B reoMeTpum: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO




0 JUIMHE JIOMAaHOW, TeopeMa O OoJibllieM yrie U OOJbIIEH CTOPOHE

TpeyronbHUKa. llepnenaukynsap u HakJIOHHAst

I'eomerpruueckoe Mecto TOYeK. buccekrpuca yriia M CepeauHHBIN

6.9
NEePIEeHANKYISP K OTPE3KY Kak T€OMETPHUECKHUE MECTa TOUEK
OKpyXHOCTp M KpYI, XOpJa U JHAMETP, UX CBOWCTBa. B3anmmHoe
6.10 PacIONIOKEHHE OKPYKHOCTH M TipsiMod. KacarenbHas u cekymiasi K
OKPY>KHOCTH
OxkpyXHOCTh, BNHCaHHas B Yrol. BrnucanHas u omucaHHas
6.11

OKPY’KHOCTH TPCYT'OJIbHUKA

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpa3oBaTeIpHOM MporpaMMBbI 8 Kilacca

Kon

0 pe3ynbTaTa

HpOBep}IGMI)IG MpCaAMCTHBIC PEC3YyJIbTAaTbhl OCBOCHUA OCHOBHOH

IpoBepsieMor | 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEero 00pa3oBaHUs

Yucra ¥ BBIYMCIEHUS

1.1

Hcnonp3oBaTh HadajlbHbIC MNpCaACTaBJICHUA O MHOXCCTBC
,Z[eﬁCTBI/ITGJIBHBIX qucesl OJId CpaBHCHHUSA, OKPYIVICHUA H
BI)I‘{HCJIeHPlﬁ, H306pa}KaTI> I[GI\/'ICTBI/ITGJ'IBHI)IG qHucCjia TOYKaMH Ha

KOOPAMHATHOU NIPSAMOU

1.2

[IpuMensaTes noHsiTHE apUPMETHUYECKOTO KBAJAPATHOIO KOPHS,
HAXOJUTh KBAJAPATHBIC KOPHU, UCIIONB3YS MPU HEOOXOTUMOCTH
KaJIbKYJISITOP,  BBIOJHATH  OpeoOpa3oBaHUsl  BBIPAKEHUI,

coAepKalrxX KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcrionp30BaTh 3anmmcH OOJBIINX M MaJIbIX YHCEI C IIOMOIIBIO




NECATUYHBIX ApoOel u creneneit uncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

[IpuMeHATP TOHATHE CTENEHUM C LENbIM  I[OKa3aTelleM,
BBITNIOJHATH MPE0Opa30BaHMSI BEIPAKEHUM, COEPIKALUX CTEIIEHU

C IICJIBIM ITOKA3aTCJIEM

2.2

BoimoaHsaTh TOXKIACCTBCHHBIC Hp606pa3OBaHI/I${ PaduOHAJIBHBIX
BBIpa}KeHI/II‘/’I Ha OCHOBC TIpaBUJI I[ef[CTBHﬁ HaJa MHOI'O4JICHAMHU U

anredpandyecKuMu ApoosiMu

2.3

PaCKHa}IBIBaTI) KBaJIpaTHBIfI TPCXYUICH HaA MHOKUTCIIN

2.4

[IpumensaTe mnpeoOpa3oBaHUs BBIPAXKEHUW JJ1  peLICHUs
pPa3IMYHBIX 3a/a4 U3 MaTEMAaTHUKH, CMEXHBIX IPEIMETOB, W3

peanbHON MPAKTUKH

YPaBHGHI/ISI U HCPAaBCHCTBA

3.1

Pemate nuHelHbIe, KBaJpaTHbIC YPABHEHUS U PALMOHAJIbHBIC
YPAaBHEHUS, CBOIAIIMECS K HHUM, CHUCTEMBI JIByX YPaBHECHUH C

ABYMs IICPCMCHHBIMHA

3.2

[IpoBOaUTE MpOCTENIINE UCCICAOBAHUSA YPABHEHHUM U CUCTEM
YpaBHEHHI, B TOM 4YHCIE€ C MPUMEHEHHWEM TpaduuecKux
npeacTaBieHull (ycTaHaBIMBaTh, MUMEET JIM ypaBHEHHE WIIU
CHCTEMA YPAaBHEHHUWM PELICHHs, €CIIM HMEET, TO CKOJIbKO, U

npoyee)

3.3

[lepexoauTs OT croBecHOW (HOPMYIUPOBKM 3a7a4ll K €€
anre0pandecKol MOJIETTH C TMOMOIIBIO COCTABJICHHS YPaBHEHUS
VI CUCTEMbl YPaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBHUHU C

KOHTEKCTOM 33/1a4M MOJYYECHHBIN Pe3yJIbTaT




3.4

IIprMeHAT CBOWCTBA YMCIIOBBIX HEPABEHCTB IJIsi CPaBHEHUS,
OLICHKHU, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOU IIEPEMEHHON U
UX CUCTEMbI, aBaTh I'papMuecKyr0 WIUTIOCTPALMI0 MHOXECTBA

pEIlIeHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[TonuMaThs ¥ KUCTONB30BaTh (DYHKIIMOHATBHBIE TTOHSATUS U SI3BIK
(TepMHHBI,  CHMBOJIMUECKHE  OOO3HAYEHUS),  OMNpEeaesiTh
3HaueHUEe (YHKIMM 10 3HAYCHUIO apryMEHTa, ONpPEaAesITh

cBOICTBa (DYHKIIUU 10 ee rpaduKy

4.2

Ctpoutsb rpadguku aneMeHTapHbIX QyHKIMN Buga: Y = Y= X2,

y = X3, y = |X|, onuchIBaTH CBOMCTBA YMCIIOBON (DYHKIUM IO €e

rpaduKy

BGpOHTHOCTB Hn CTaTHUCTHKA

5.1

N3BnekaTs u mpeoOpa3oBIBaTH MH(OPMAIIUIO, TPECTABICHHY IO
B BUJE TaOIuIl, AUarpaMM, rpaduKoB, MPeICTaBIsATh JaHHBIC B

BUJIC TaOJIUIl, JUArpaMM, TpaukoB

5.2

OnuchIBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX MTOKA3ATEIICH
CpeIHUX 3HAYECHUN M Mep paccenBaHus (pa3Max, IUCHEPCHUS U

CTaHJAPTHOE OTKJIOHEHHE)

5.3

HaxoauTh 4acTOTHI YUCJIOBBIX 3HAYEHHUI U YaCTOTHI COOBLITHIA, B

TOM YHCJIE TIO PE3YJIbTaTaM U3MEPEHUI 1 HaOII0IeHU I

5.4

HaxoanTe BepOSTHOCTU Clly4allHBIX COOBITUH B OIBITaX, 3HAs
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OMbITAX C

PaBHOBO3MOKXHBIMH 3JICMCHTAPHBIMHU COOBITUSIMH




9.5

Hcnonp3oBaTh rpapuueckue MOJAEIU: JAEPEBO CIy4yailHOro

AKCHEPUMEHTA, JUarpaMMbl DUiiepa, YUCI0Bas npsMast

5.6

OHGpI/IpOBaTB IIOHATHUAMMU. MHOXECTBO, IIOAMHOXKECTBO,
BBIIIOJIHATL  OIICpalliK HaJd MHOXCCTBAMMU! O6L€I[I/IH€HI/I€,
MEpECCUYCHUC, NOMOIHCHHUC, MCPCUNUCIIATL 3JICMCHTBI MHOKCCTB,

IIPUMCHATH CBOMCTBA MHOKECTB

5.7

Hcnonw3oBaTh rpaduueckoe npeacTaBiIeHne MHOKECTB U CBSI3EH
MEK1y HUMU ISl ONUCAHUSI TPOILIECCOB U SIBJICHUM, B TOM YHUCJIE

pU pelIeHU! 3a7a4 U3 APYTUX y4eOHbIX IPEJAMETOB U KYpPCOB

I'eomerpus

6.1

Pacno3HaBath OCHOBHBIC BHUABI UYCTBIPCXYI'OJIBHUKOB, HX
OJICMCHTBI, IIOJb30BATBCA HX CBOMCTBaMH Ipun pCUICHNHA

ICOMCTPHUUICCKUX 3a/1a4

6.2

HpI/IMeHHTB CBOMCTBaA TOYKH MMEPCCCUCHUA MCOHAaH

TpeyroJibHUKa (IIEHTPa Macc) B pEIICHUU 3a]1a4

6.3

Bnaners noHsiTHEM cpeqHEN JIMHUU TPEYTroJIbHUKA U Tpareluy,
IPUMEHATh UX CBOMCTBA MPU PEIIEHUU T€OMETPUUECKUX 3a7ay.
[Tonp3oBatecs  Teopemonr  dameca U TEOpeMoOd O
IPONOPLIMOHAJIBHBIX OTPE3KaX, MPUMEHATh MX U1 PELICHUS

IMPAKTUYICCKUX 3aaa4

6.4

[IpuMeHsT, NpU3HAKK TOAOOUSI TPEYTrOJBHUKOB B PEIICHUU

IrCOMCTPHUUICCKHUX 3a/1a4

6.5

[Tonmp3oBaTecst  Teopemort  [ludaropa  mams  pemeHus
FEOMETPUYECKAUX M MpakThdeckux  3amad.  CTpouTh
MaTeMaTHYECKYKd  MOJEIb B  MPAKTHYECKHX  3aJadax,

CaMOCTOATCIBbHO ACJIATh YCPTCIK U HAXOAUTH COOTBCTCTBYIOIIHEC




JUTAHEBI

6.6

BnaneTs noHATUSAMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOro yria
OpsIMOYTOJILHOTO  TpeyrosnbHuKa.  [lojp3oBaTtbcd  ATHUMU

IMMOHATUAMUA IJId pCIICHUSA NPAKTUYCCKUX 3a/1a4

6.7

Boruncnsats (paznuyHbIMU criocob6amu) mIoaab TpeyrojibHUKa
W IUIOMIAJAM  MHOTOYTOJBHBIX  ¢uryp (MOJB3YysCh, TJIE
HEOOXOAUMO, KaJbKyJasaTopoMm). [IpuMeHSTH TMOJy4YEHHBIC

YMCHUS B IIPAKTUYCCKUX 3aavdax

6.8

Brnagete NOHATHSMHM BOMCAHHOTO W ILIEHTPAJIbHOrO YyIJIA,
UCIIOJIb30BaTh TEOPEMBbl O BIIMCAHHBIX YIJaX, YIJax MEXIy
XopaaMu (CEKYITUMH) U YTJIe MKy KacaTeJIbHOW U XOPI0H TPHU

PCHICHUHN I'COMCTPHUYICCKUX 3a1aY

6.9

BJ'IaIIGTI) IMOHATUCM OIIMCAHHOTI'O YCTBIPCXYI'OJIbHUKA, IIPUMCHATDH

CBOMCTBA OIMMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPHU PCIICHUHA 3a1a4

6.10

[IpuMeHATh TONydeHHBIC 3HAHUS HA MPAKTHKE - CTPOUTH
MaTeMaTHYeCKUE MOJENTH JUIA 3a7ad pPeallbHOW JKM3HU U
IPOBOJIUTH COOTBETCTBYIOIIHE BBIYHCICHUS C MPHUMEHCHHUEM
noj0o0UsT W TPUTOHOMETPUH (MOJB3YsCh, Tle HEOOXOAUMO,

KaJIBKYJISITOPOM )

[IpoBepsieMble 371€MEHTHI coiepkanus (8 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJECPKAHUS
1 Yucna v BBIYUCICHUS

KBanpathsiit kopenb u3 uucna. [louarue o0 uppalioHaTIbHOM YHUCIIE.
1.1

JlecaTruHble TPUOIMKEHUS UPPALTUOHATBHBIX YUCET




CaolicTBa apu(pMeTHUECKUX KBaPATHBIX KOPHEN U UX IPUMEHEHUE K

1.2 npeoOpa30BaHUIO  YHUCJIOBBIX  BBIPAXKEHUH U BBIUUCICHUSM.
JlencCTBUTENBHBIC YKCa
CreneHb C LeTbIM MTOKa3aTesleM U ee cBoiicTBa. CTaHAapTHAs 3aIluCh
1.3
yucna
2 AnrebpanuecKkre BbIpaXKEHUS
KBaapatHblil TpexuieH, pa3joKeHHE KBaJpaTHOTO TpeXwieHa Ha
2.1
MHOXUTEIN
2.2 Anrebpandeckas Apoo6s. OCHOBHOE CBOMCTBO anredpandeckon 1poou
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JCJICHHE alreOpanyecKux
2.3
npo0eit
2.4 PanronanbHbIe BRIpXKEHUS U KX TTPeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
KBangpaTHoe ypaBHeHue, ¢hopmysia KOpHEH KBaJIpaTHOTO yYpaBHEHUSI.
3.1
Teopema Buerta
3.2 Pemenune ypaBHeHU, CBOISIIMXCA K JIMHEWHBIM U KBAJIPATHBIM
3.3 [Ipocretimue ApoOHO-paIIMOHATEHBIE YPABHEHHUS
I'paduueckas uHTEpIpeTalUs YpaBHEHUIN C ABYMsI MEPEMEHHBIMHU H
3.4 CHUCTEM JIMHEMHBIX YPaBHEHUW C JIBYyMs NEpeMEHHbIMU. [Ipumepsl
pEelIeHUs CUCTEM HEJIMHEWHBIX YPABHEHUH C IBYyMs EPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM Crocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHOM




3.8

PaBHOCUIILHOCTH HCPaBCHCTB

3.9 JIuHeliHbIE HEPABEHCTBA C OJHON NEPEMEHHON
3.10 CucTembl JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHON
4 OyHKIUH
[Honstue gpynkuuu. OOIACTh ONpEACNICHUS U MHOKECTBO 3HAYEHUH
4.1
¢ynkuuu. CriocoObl 3aanus QyHKIMMA
4.2 I'padux pynkuuu. Yrenue cBOUCTB PYHKIIMU MO ee rpaduKy
4.3 [Tpumepsl rpadukoB GyHKINMA, OTPAXKAIOIIUX peajbHbIe MPOIECCHI
W OYHKIMY, OMUCHIBAIOLIUE MPSMYIO U O0OPATHYIO IPOMOPIIMOHATBHBIE
3aBUCUMOCTH, UX TpaduKu
4.5 Dyskmun y = X%,y = X3
4.6 Oynxunn Y =X,y = |X|
4.7 I'paduueckoe penieHrne ypaBHCHHH U CUCTEM YPaBHEHHIA
5 BeposiTHOCTH M cTaTUCTUKA
5.1 [IpencraBnenue gJaHHBIX B BUJE TaOJIHII, JUarpamm, rpagukos
MHO0X€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOKeCTBO. Omnepanuu Haj
5.2
MHOKECTBaMH: 00bEeIMHEHHE, ITIEpeCeUeHHE, TONOTHEHHNE
CaoiicTBa omepauuii HajJ MHOXECTBAMHU: MEPEMECTUTEIBHOE,
5.3
COUETATENIBHOE, PACIPEIEIUTENILHOE, BKIIFOUEHHUS
Hcnonp3oBaHue rpauueckoro NpeaCcTaBICHUsS MHOMXKECTB U
5.4
ONMCAHMSI peaJbHBIX IPOLIECCOB U SIBJIEHUM, TPU PELICHUU 3a/1a4.
5.5 N3mepenne paccenBaHus HOaHHbIX. Jlucmepcuss W CTaHAAPTHOE




OTKJIOHEHHE YUCIIOBBIX HA00pOB. JlnarpaMMa pacceuBaHus

DneMeHTapHble COOBITUS clydaitHOro ombita. CliydailHble COOBITHS.

BepostHocTn COOBITHIA. OnpITeI c PaBHOBO3MOXHBIMU
5.6 AeMEeHTapHbIMU cOObITUsIMHU. CiydaitHblii BbIOOp. CBSI3b MeEXIY
MaJOBEPOSTHBIMU M TPAKTUYECKHM JOCTOBEPHBIMU COOBITUAMH B
npHUpojie, 00IIECTBE U HAYKe
JepeBo. CBOMCTBA 1EPEBBEB: EAUHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE
5.7 BUCSYEH BEPIIMHBI, CBSI3b MEXKY YMCIOM BEPIIMH M YHUCIOM pebep.
[IpaBuno ymHoxenus. Pemenne 3aaa4d ¢ momMolso rpados
[IpotuBomnonoxueie codbiTus. Juarpamma Ditnepa. O0beuHEHUE U
5.8 nepeceuenue coosiTuii. HecoBmecTHbie coObITHA. DOpMyTa cloxeHus
BEPOSITHOCTEN
VYcnoBHas BepodTHOCTb. llpaBuno ymHOxkeHus. HezaBucumsblie
5.9
COOBITHS
[IpencraBnenue skcriepuMeHTa B BUAEC JepeBa. Pemenue 3agay Ha
5.10 HaXO0XJEHUE BEPOSTHOCTEM C TOMONIBIO JIepeBa CIy4ailHOTrO
AKCHEPUMEHTA, Juarpamm Jiliepa
6 I'eomeTpus
6.1 UYeteipexyronpHuku. [lapamnenorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpssMOyTONIbHUK, pOMO, KBaJIpaT, X MPU3HAKU U CBOMCTBA
6.3 Tpanenusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W MPHU3HAKHU.
[IpssmoyronpHas Tpaneuus
6 Meton ynBoenuss meauanbsl. lLleHTpanbHast cumMmerpus. Teopema
4

daneca u Teopema 0 MPONOPIHMOHATIBHBIX OTPE3KaX




Cpennue JMHMM TpeyrojbHUKa © Tpameuuu. LleHTp Mmace

6.5

TpEYroJibHUKa

[TogoOue TtpeyroabHUKOB, KodpduieHT mnoaodus. IlpusHaku
6.6 noooust TpeyroibHUKOB. IlpuMenenwe mnogoOus MpU peUIeHUU

MPaKTUYECKUX 3a]1a4

dopMmyIibl A5 TUIOUIAAN TPEYroJIbHUKA, MapajuiesiorpaMma, pomoa u
6.7

Tpaneuuu

CaoiicTBa momaaei reometpuyeckux Guryp. OTHOIIEHHE TUIoUIaAeiH
6.8

NOJIOOHBIX PUTYD

Brluncnenue momane TpeyroJbHMKOB M MHOTOYTOJIbHUKOB Ha
6.9

KJIeT4aToi Oymare

Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHuu
6.10

NPaKTUYECKUX 3a]1a4

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yria MpsSAMOYTOJbHOTO
6.11 TpeyroibHukKa.  (OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKIECTBO.

Tpuronomerpuyeckue ¢pyHkiuu yriaoB B 30°, 45° u 60°

BrnucanHble W LEHTpaJbHBIE YIUIBI, YrOJI MEXIY KacaTelbHOU U
6.12

XOpJIOU. YTIIBI MEXKAY XOPAaMHU U CEKYILIUMU
6.13 BnucanHble U ONUCAaHHBIE YETHIPEXYTOJIbHUKU

B3anmHOoe  pacnosioxkeHue — IByX — OKpyxkHocten.  Kacanwue
6.14

oKpykHOCTel. OOI1IMe KacaTelbHbIE K IBYM OKPY>KHOCTSIM

[IpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBaTebHOI porpamMMsl (9 kiacc)




Kon
MpOBEPSIEMOT

0 pe3yibTaTta

[IpoBepsieMble TIPEAMETHBIE PE3YyJAbTAThl OCBOCHUS OCHOBHOM

00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOT'O O0IIIEro o0pa3oBaHus

1 Uucna v BEIYUCIEHUS

CpaBHUBATH u YIOPsII0UNBATh palnoHaIbHbIE u
1.1

UPpALMOHAIBHBIC YHCIIA

Boeimonusate apudmerndyeckue IEUCTBUS € palMOHATBHBIMHU
1.2 YUCJIaMU, COYETasl YCTHhIE U MUChMEHHbBIC MTPUEMBI, BBITIOJIHSITh

BBIYHCJICHUS C UPPAIMOHATIBHBIMU YUCIaMU

HaxonuTh 3HaueHusi cTemeHEd C IEJBIMH IOKa3aTelssMH |
1.3

KOpHEHN, BEIYUCIISITh 3HAUCHUST YUCTIOBBIX BBIPAKCHUIA

OKpyrasiTh JOEHCTBUTEIBHBIE YHKCIA, BBINOJIHATH TMPUKHUIKY
1.4

pe3ysbTaTa BHIYUCICHHM, OIEHKY YHCIOBBIX BHIPAKEHHI
2 VYpaBHEHUS U HEPABEHCTBA

Pemarte nuHelHbIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,
2.1 CBOJAIIMECS K HUM, IPOCTEHIINE JApOOHO-paIllMOHATbHBIE

ypaBHEHHS

Pemate cucrempl [ByX JMHEWHBIX YPaBHEHUW C JABYMs
2.2 NEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHiI, B KOTOPBIX OJIHO

ypaBHEHUE HE SIBISETCS JIMHEHHBIM

Pemate TekcTOBBIE 3amaun  anreOpamuecKuM CIOCOOOM ¢
2.3 MOMOIIIBIO COCTABJICHUSI YpPAaBHEHUS WM CHCTEMBI JBYX

YpaBHEHUU C IByMsI IEPEMEHHBIMU

[IpoBoauTE mpocCTENIINE UCCICIOBAHUSA YPABHEHUW U CUCTEM
2.4

ypaBHEHUW, B TOM 4YHCIE€ C MPUMEHEHUEM TrpadUuecKux




OpeicTaBleHui  (Hampumep, yCTaHaBIMBaTh, HUMEET JIU
YPaBHEHHE WIH CUCTEMA YPAaBHEHUM PEUICHUs, €CIU UMEET, TO

CKOJIBKO)

2.5

Pemars nuHEHHBIE HEPABEHCTBA, KBAJpPATHbIE HEPABEHCTBA,
n300paxkaTh pEIICHUE HEPABEHCTB HA YHUCJIOBOM MPSIMOM,

3aIlIMChIBATh PCHICHUC C ITIOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMsbl IMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKITFOYAOOIUC KBAAPATHOC HCPABCHCTBO, I/I306pa}KaTB peUICHUC
CUCTCMbI HCPABCHCTB Ha YHUCJIOBOU HpSIMOﬁ, 3aIllUCBhIBATh

peumiCcHUC C IIOMOIIbKO CHUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPHU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacrnio3naBath ®YHKHHH HN3Yy4YCHHBIX BHIOB. IToka3bIBaTh

CXEMATU4YCCKHU PACIIOJIOKCHHUC Ha KOOpHHHaTHOﬁ IINIOCKOCTH

k
rpadukoB pyHKIMA Buaa: y =kx,y=kx +b, Y= Y= ax? + bx

+ ¢ B 3aBHCHUMOCTH OT 3Hauye€HUU KOA()(PHUIIMEHTOB, OMUCHIBATH

cBoMcTBa QYHKIUI

3.2

[Toka3piBaTh CXEMATHYECKU PACIIOIOKEHUE Ha KOOPIMHATHOMN
IUIOCKOCTU TpaduKoB (DYHKIMI BHUIA y=x/§, y = [x| u

OMMHCHIBATH CBOWCTBA (DYHKITHIT

3.3

Ctpouth 1 n300pakaTh CXeMATHUECKH TPaQUKUA KBAIPATHIHBIX
(GyHKINH, OMUCHIBATH CBOMCTBA KBAIPATUIHBIX (DYHKIIMI 1O UX

rpadukam

3.4

Pacno3naBath  kBagpatuuHyro  (QyHknuio no  dopmye,

OPUBOAUTL TPUMEPHI KBAJPATUUYHBIX (PYHKUUNA U3 pealbHOU




XKU3HU, (DU3UKU, TEOMETPUU

Apudmernyeckas U reoMeTpUYECcKas Mporpeccun

4.1

Pacno3naBath apuhMEeTHUECKYIO U TEOMETPUUYECKYIO

IIPOTPECCUU NPHU Pa3HBIX crloco0ax 3aaaHus

4.2

BbINoJIHATH BEIUKMCIIEHHUS C UCTIOJIB30BaHUEM (POPMYII N-TO YJIeHa
apu(pMETUYECKO M TIeOMETPUUYECKONM MPOrpPecCHil, CyMMBI

MCPBLIX N YJICHOB

4.3

I/I3o6pa>1<aTB YIJICHBI IIOCJICA0BATCIIbHOCTH TOYKaMH Ha

KOOpJIPIHaTHOP'I IIJTIOCKOCTHU

4.4

Pematp 3a/1a4H, CBSI3aHHBIE C YUCJIOBBIMH
MOCJICIOBATEIbBHOCTSAMUA, B TOM YHCJE 3a/ladyd U3 PeabHOM
KU3HU (C  HCIONB30BAaHUEM  KaJbKYJSATOpa, IU(GPOBBIX

TEXHOJIOTHI)

BGpOHTHOCTB Hn CTaTHUCTHKA

5.1

N3Bnekars 1 mpeoOpa3oBbIBaThH HHPOPMAITHIO, TTPEACTABICHHY IO
B pa3JIMYHBIX NCTOYHUKAX B BHJIE TAOJIHII, JHArPaMM, TpaduKoB,

IPEACTABIATh JJAaHHBIC B BUC Ta0JINII, TUarpaMm, rpad)MKoB

5.2

Pemate 3amaum opraHu3oBaHHBIM TIepeOOpPOM BapHAHTOB, a

TaKXKC C MCIIOJIB30BAHUCM KOM6I/IHaT0pHBIX IIpaBUJI U MCTOJOB

5.3

Hcnonp3oBaTh ONucaTEIbHBIC XAPAaKTCPUCTHUKHU TJII MaCCHBOB
YHUCJIOBBIX JdaHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHHA W MCPbI

paccenBaHus

5.4

HaxoauTps 4acTOThI 3HaUY€HUM U 4YaCTOTHI COOBITHS, B TOM YHCIIE
MOJB3YSACh  pE3yJIbTATaMU  MPOBEACHHBIX HW3MEPEHUH U

HaOJTIOIeHUI




9.5

HaxoauTe BEpOSATHOCTH CIIy4aWHBIX COOBITUA B H3YYEHHBIX
OmbITaX, B TOM YHUCJIE B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMMU, B CEPUIX UCIBITAHUUN JI0 EPBOTO

ycIexa, B CepusaxX UCIbITaHUU bepHyiu

5.6

Nmers 1pencraBieHue O  CIyYalHOM  BEJIMYMHE U O

pacupeneieHu BEPOSITHOCTEN

5.7

Hwmeth NpeaACTAaBJICHUC O 3adKOHC OOJBIINX YHCET KaK O
MMPOABJICHUU 3aKOHOMCPHOCTHU B cnyqaﬁHoi'I U3MCHYHUBOCTHU U O

POJIN 3aKOHA OOJBIINX YHCEII B npupoac u 06IJ_I€CTB€

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOIUTh
C HX TOMONIBI0 PA3IUYHBIE BJIEMEHTHl MPSAMOYTOJIBHOTO
TpeyroibHuKa ('"pereHne MpsSMOYTOIbHBIX TPEYTOJBHUKOB").
HaxomuTte (¢ mOMOIIBIO KaNbKYJISTOpA) IJIUHBI W YIJIBI IS

HETAOIMYHBIX 3HAUYCHUH

6.2

[lonb3oBaThcst  QopMynamMu  TPUBEJAEHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKIAECTBOM IS HaXO0XKJICHUS

COOTHOIIICHUM MCKAY TPUTOHOMCTPHUYCCKUMHA BCINYNHAMHA

6.3

Hcnonp30BaTh TEOpEMBbI CHHYCOB U KOCUHYCOB JIJIs1 HAXOKICHHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA ("pemenue
TPEYroJIbHUKOB"), MIPUMEHSATh 150, pu peuieHun

IrCOMCTPHUUICCKHUX 3a/1a4

6.4

Bnanets MTOHATUSAMU npeoOpa3oBaHUs noaoOwus,
COOTBETCTBEHHBIX JIEMEHTOB MOM00HBIX ¢uryp. [loms3oBaThes
CBOMCTBaMU MOJI00UsI TPOU3BOJBHBIX (PUTYP, YMETh BHIUUCISATH

JUIMHBI W HAXOJWUTh YIJbl y NogoOHbIX Quryp. IlpumeHsTs




CBOMCTBA HOI[O6I/ISI B IIPAKTUYCCKUX 3aaa4dax. YMeThb IIPUBOAUTDH

IpUMEPBI TOJOOHBIX (PUTYP B OKPYXKAIOIEM MHUPE

6.5

[Tonp30BaThCss TEOpEeMaMu O MPOM3BEIACHUU OTPE3KOB XOPI, O

POU3BEACHUH OTPE3KOB CEKYILUX, O KBaApaTe KacaTeIbHON

6.6

Ilonw3oBaThes BCKTOpaMH, IMOHUMATb HX FGOMeTpI/I‘ICCKI/Iﬁ )51
(bl/ISI/I‘IGCKI/Iﬁ CMBICJI, MPUMCHSATH UX B PCIHICHUN T'COMCTPUUCCKUX
151 (I)I/I?;I/I‘IGCKI/IX 3aaa4d. HpI/IMeHSITB CKAJIAIPHOC IIPOU3BCACHHUC

BCKTOPOB OJISI HAXOXKICHUA TJIMH U YIJIOB

6.7

Ionn3oBaThes MCTOAOM KOOPAHWHAT Ha IINIOCKOCTHU, IMPUMCHSATH

€T0 B pCIICHUU IT'COMCTPHUUCCKHUX U ITPAKTUYCCKUX 3adaY

6.8

Brnanerp MOHATHUSAMH TPaBUIBHOTO MHOTOYTOJIBHHKA, JJTUHBI
OKPYXXHOCTH, JJIMHBI JTyTM OKPYKHOCTH M PaJMAHHOW Mepbl
yria, yMeThb BBIYUCIATH IUIOMIAh Kpyra M €ro vacrei.

HpI/IMeHHTB IMOJIYUYCHHBIC YMCHH: B IIPAKTHYCCKUX 3a/Ja4dax

6.9

Haxomute ocu unu I1EHTPHl CUMMETpUU (PuUryp, mpuUMEHSTH

JABHKCHUSA ITJIOCKOCTH B HpOCTGfIHIHX Clydaiax

6.10

[IprMeHAT, TONyYEHHBIE 3HAHHWS Ha IPAKTUKE - CTPOUTH
MaTeMaTHUYECKUE MOJEIM JUIA 3aJad pPEajbHOM KU3HU U
IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C INPUMEHCHUEM
noI00MsT M TPUTOHOMETPUUYECKUX (YHKIHHN (MOJB3YysICh, TIE

HEO0OXO0/IMMO, KaJbKYJISTOPOM)

[IpoBepsiemble 37eMeHTHI cojiepkanus (9 kiacc)

Kon

[IpoBepsieMblii 3JIEMEHT COJIECPIKAHUS

Yucra ¥ BBIYMCIIEHUAS




PaHI/IOHaIIBHBIG quciia, HppalnuOHAJIbBHBIC 4YHC/IA, KOHCYHBIC U

1.1
OECKOHEUHBIE JECATUYHbIE APOOHU
MHOXEeCTBO AEUCTBUTENIBHBIX YHUCEIN, JCUCTBUTEIBHBIE YHUCIA Kak

L OeCKOHEYHblE  JecATUYHbIE  JpoOu. B3aumMHO  OJHO3HAYHOE

2

COOTBETCTBUE MEXIY MHOXKECTBOM JCHCTBUTEIBHBIX YHUCEI U
KOOpAMHATHOU npsiMoil. CpaBHEHUE AEHCTBUTEIBHBIX YUCET

1.3 ApudmeTndeckue N1eMUCTBUS C IEUCTBUTEIBHBIMU YUCTIAMU
N3mepenusi,  npubnvxkenus,  oneHku.  Pa3Mepbl  00BEKTOB
OKPYXAIIIEro MHUpA, JIUTEIBHOCTh MPOLIECCOB B OKPYKaOIIEM

1.4
mupe. [IpubnmxkeHHoe 3HaUeHUE BETUYUHBI, TOUHOCTH TPUOJIMKCHHUS.
Oxpyraenue yncen. [Ipukuaka u oleHKa pe3yJibTaTOB BHIYUCICHUIM

2 VYpaBHEHHS U HEPABEHCTBA

2.1 YpaBHEHUS C OJHOW TTEPEMEHHOM

55 JluneriHoe ypaBHeHuWe. PemieHne ypaBHEHUW, CBOJAIIUXCS K
JIMHEWHBIM

)3 KBagpatHoe ypaBHenue. PemieHue ypaBHEHHM, CBOISIIUXCS K
KBaIPaTHBIM

) buksanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPEThEN U

4

YETBEPTOU CTEIIEHEHN Pa3JIOKEHUEM HAa MHOKUTEIIN

2.5 Peuienrie npoOHO-pallMOHANIBHBIX YPaBHEHUM

2.6 Cucrtembl ypaBHEHU I

2.7 VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €T0 Tpaduk

2.8 Pemenne cucrtem nByX JTMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU




Pemenue cucreM nByX ypaBHEHMH, OOHO U3 KOTOPBIX JIMHEMHOE, a

2.9
IpYyroe - BTOPOH CTEICHHU
I'padmyeckass wWHTEpHpeTalWsi CUCTEMBl YpPaBHEHHH C  JByMS
2.10
nepeMeHHBIMU
2.11 Periennie TeKCTOBBIX 3a/1au aaredpandyeckuM Crocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOWCTBA
2.13 Perienne TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
2.14 Pemenne cuctem JIMHEHHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM
2.15 KBanparnsie HepaBeHCTBa
['padmyeckas WHTEpHpeTaus HEPABEHCTB U CHCTEM HEPABEHCTB C
2.16
IBYMsI IEPEMEHHBIMU
3 OyHKIUH
KBampatnunas ¢yakuusa, ee rTpaduk u cBoiictBa. Ilapaborna,
3.1
KOOPJMHATHI BEPIIUHBI MTApa00IIbl, OCh CHMMETPUU TTapaboIIbl
3.2 I'paduku dyaknmii y = kx, y = kx + b 1 ux cBoiictBa
. _K 3 y
3.3 I'paduxu bynkumii Y = + Y = X M uX cBoHcTBa
3.4 I'paduku byakouit y = Jx , ¥ = || 1 ux cBoO¥CTBa
4 YucnoBble MOCIEI0BATENbHOCTH
Omnpenenenre 1 crocoObl 3aaHKs YUCIOBBIX MOCIEA0BATEILHOCTEH.
4.1 3aaHue MmocaeI0BaTeILHOCTH PEKYPPEHTHON (GOpMYII0i 1 hopMyIToi
N-ro uieHa
4.2 Apudmernyeckas IIPOTPECCH. DopMysl n-ro 4JIeHa




apu(pMETHUYECKON MPOrpeccuu, CyMMbl IEPBBIX N YJICHOB

I'eomerpuueckas nporpeccust. Popmyibl N-ro 4jeHa reOMETPUYECKON

4.3
POTPECCUU, CYMMBI MIEPBBIX N YJICHOB
N3o0paxenne wieHOB apuMETHUYECKOW UM  TeOMETPUYECKOU
4.4 IIPOTPECCUN TOYKAMU HAa KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN U
AKCIOHEHIIMAIbHBIA POCT
4.5 CnosxHble TPOLEHTHI
) BeposiTHOCTH M cTaTUCTUKA
[IpencraBnenne AaHHBIX B BHJE TaOJMIl, auarpamm, TpaduKkos,
5.1 WHTEpIpeTaIys AaHHbIX. UTeHHEe U MOCTPOEHUE TaOJHI, JUarpamm,
rpaduKOB MO peaJbHbIM JaHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueTraHus ¥ YUCIIO COYETAHUIN
Tpeyronpauk Ilackans. Pemenue 3amad ¢ MCHOJIB30BAaHUEM
5.4
KOMOHMHATOPUKH
I'eomeTpudeckas BeposiTHOCT. CitydaliHbIN BBIOOP TOUKH U3 (QUTYPHI
9.5
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Ncnbitanue. Ycnex u Heynaya. Cepus UCHIBITAHUM IO IEPBOTO ycIexa
Cepust ucnbiTanuii bepHymnu. BepositHocTn coObITHII B cepuu
5.7
ucnblTanui beprymm
5.8 CrnyyaiiHas BeJIMUMHA U pacOpPeIeSICHHE BEPOSITHOCTEH
Marematnueckoe 0KUJIaHUE 151 JTHACTICPCHUSL. [Tpumepsl
5.9

MATEMATHYCCKOI'O O KMAAHHA KaK TCOPETHIYCCKOIO CPCAHCTO 3HAYCHU A




BCINYHNHBI

MaremMatndeckoe OXUIJAHUE WU JUCIEPCUSA CIyYalHOW BEJIWYHUHBI

5.10

"YUCII0 YCIIEXOB B CEpUH HCTBITaHUN bepHymn"

[lonsitTue o 3akoHe OonblIMX yucel. M3MmepeHue BepoATHOCTEH C
5.11 NOMOIIbI0 YacTOT. Poiib W 3HaueHWE 3akoHA OOJIBIIMX YHCENT B

OpUpoJie U 00IIEeCTBE
6 I'eomerpus

Cunyc, xocunyc, TaHredic yrioB oT 0 go 180°. OcHoBHOE
6.1

TPUTOHOMETPUUYECKOE TOKIECTBO. DOPMYIIBI TPUBEICHUS

Pemennie TpeyronbHukoB. TeopemMa KOCUHYCOB U T€OpEeMa CHHYCOB.
6.2 Pemiennie mpakTUueckuX 3amad  C  HCMOJb30BAaHUEM TEOPEMBI

KOCHUHYCOB M TE€OPEMBI CHHYCOB
6.3 [IpeobpazoBanue moao6us. [logodrue cOOTBETCTBEHHBIX YJIEMEHTOB

Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH
6.4

OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeJIbHON

BekTtop, nnumHa (MOAyJb) BEKTOpA, COHAIpPaBICHHBIE BEKTOPHI,

IPOTUBOMOJIOKHO  HAIMpPABICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH
6.5

BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAllMd HaJ BEKTOPaMHU.

Pa3nosxeHnne BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM

Koopaunatet BekTtopa. CkansipHo€ MPOU3BEJICHHE BEKTOPOB,
6.6

NPUMEHEHHE 1JI1 HAX0XKACHUS JJIMH U yTI0B

JlekapTOBbl KOOPAMHATBHI Ha IUIOCKOCTH. YPABHEHUS NPSMOU H
6.7 OKPY)KHOCTH B KOOpJIMHATAX, MEPECEUEHUE OKPYKHOCTEH U MPSIMBIX.

MGTOI{ KOOpAHWHAT U €ro IPUMCHCHHEC




6.8 [IpaBuIbHBIE MHOTOYTOJIBHUKH

JInuHa OKpy»KHOCTH. I 'pagycHas U paguaHHas Mepa yria, BBIYUCICHNE

6.9
JUIMH YT OKPYKHOCTEN
6.10 [Tnomanp kpyra, ceKTopa, CerMEHTa
511 JIBUKEHUS  TUIOCKOCTM M BHYTPEHHUE  CHUMMETpuUu  (uryp

(anemeHTapHble npeacTaBnenus). [lapannensusiii nepenoc. [loBopor

JUis IpoBEIEHUSI OCHOBHOT'O FOCYAAPCTBEHHOTO dK3aMEHa 10 MaTeMaTHKe (Janee -
OI'D mo maTemMaTHKE) HUCIOJIb3yeTCsl TepeueHb (KoaupuKaTop) MPOBEPSEMbIX
TpeOOBaHMN K pe3y/ibTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHON MpPOrpaMMbI

OCHOBHOI'O O6III€FO O6paSOBaHI/I$I " 3JICMCHTOB COJACPIKAHUA.

[Iposepsiembie Ha OI'D o maremartuke TpeOOBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHHMS K TIPEAMETHBIM pe3yjbTaTam
IPOBEPSIEMOT | OCBOEHHUSI OCHOBHOM 00pPa30BaTEIBLHOM MPOrpaMMbl OCHOBHOTO

o TpeboBaHus | o01Iero oopazoBanus Ha ocHoBe PI'OC

1 YMeHue onepupoBaTh NOHITUSMH: MHOKECTBO, TIOJIMHOKECTBO,
Omepaly HaJl MHO)KECTBAMH; YMEHHE ONIEPUPOBATH MOHATUSIMU :
rpad, cBs3HBIN rpad), IEPEBO, UK, TIPUMEHSITH UX MPU PEIICHUU
3a/1a4; yMEHHE WCIOJIb30BaTh TpaduuecKkoe MpeCcTaBICHIE
MHOECTB JIJI1 OMUCAHUs PeaIbHBIX MPOLECCOB U SIBJICHUH, MPU

pelIeHny 3a1a4 U3 IpYrux y4eOHbIX MPEIMETOB

2 YMeHue onepupoBaTh IMOHITHSIMH: OIPEACICHUE, aKCHOMa,
Teopema, J10Ka3aTebCTBO; YMEHUE PAaClO3HaBaTh HUCTUHHBIEC H

JIOXXHBIC BbICKa3blBaHU:], IIPpUBOINUTDH IMPUMCEPbL u




KOHTPIIPUMCEPHI, CTPOUTH BBICKAa3bIBAHUA )51 OTpUIaHUA

BBICKa3bIBAHUI

YMeHue onepupoBaTh MOHATHAMU: HATYPAJIBHOE YHCIIO, IIPOCTOE
Y COCTaBHOE YMUCJIO, AEIUMOCTh HATYpPalIbHBIX YUCEN, IPU3HAKH
JENUMOCTH, LEJI0€ YUCI0, MOAYJIb YKCIia, OOBIKHOBEHHAS APOOH
U JecATUYHas JpoOb, CTaHAAPTHBIN BUJ YMCIa, PALIMOHAIBHOE
YHCJI0, UPPAIMOHATIBHOE YUCII0, apu(METUYECKUI KBaAPATHBIN
KOPEHb; YMEHHUE BBINOJIHATH JEUCTBUS C YUCIAMU, CDABHUBATh U
YHOPSAI0YMBATH YUCIA, IPEACTABIATh YHCIA HA KOOPJAWHATHOU
NPSAMOM, OKPYIJISITh YMCJIA; YMEHHUE JeJaTh NPUKUIKY U OLEHKY

pe3yibTaTa BBIYMCICHUN

YMeHue onepupoBaTh IMOHSTHUSMH: CTENEHb C  IEJIbIM
nokasarejieM, — apuPMETHUYEeCKUd  KBAJpAaTHBIH  KOPEHb,
MHOTOWIEH, airedpandeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypajbHON CTerneHu OOoJbIlle EIUHUIBI, yYMEHHE
BBITMIOJHATE pacueTbl mo (Gopmynam, NpeoOpa3oBaHUs IENbIX,
JIPOOHO-PAIIMOHANIBHBIX BBIPAYKEHUN W BBIPAKEHUI C KOPHIMHU,
pa3NoKeHHe MHOrouYJleHa Ha MHOXHTEIH, B TOM YHCIE C
UCIIONIb30BaHEeM (OpMyNl pa3HOCTH KBaJapaToB W KBajpara

CYMMBI U Pa3HOCTH

YMeHne onepupoBaTh MOHSATHUSIMHU: YHCIOBOE PAaBEHCTBO,
YPaBHEHUE C OJHOM IIEPEMEHHOM, YHMCJIOBOE HEPABEHCTBO,
HEpPABEHCTBO C IEPEMEHHOW; YMEHHE pelIaTh JIMHEHWHbBIE U
KBaJJpaTHbIE ypaBHEHHUS, APOOHO-pAIlMOHATBHBIE YPAaBHEHUS C
OJIHOM NEPEMEHHOM, CHUCTEMBbI JBYX JIMHEWHBIX YpaBHEHUU,
JMHEWHbIE HEPABEHCTBA U X CUCTEMBbI, KBaApaTHbIE U APOOHO-
palMOHaNIbHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM, B TOM YHCIIE

IIpU PELICHWM 33a4 U3 JPYTUX MPEIMETOB U INMPAKTUYECKUX




3a/a4; yMEHHWE MCIOJb30BaTh KOOPJAMHATHYIO MPSIMYI0 U
KOOPJAMHATHYIO IUIOCKOCTh JUJISl  M300paK€HUS  pelIeHUi

YpaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUA, TpaduK QPYHKIINH,
HYJIU (DYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKHU
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GyHKIMU;  yYMEHHE  OMNepupoBaTh  MOHATUAMH:  MpsMas
IPOMOPLUOHATIBHOCTh, JIMHEWHAsT (YHKIMS, KBaJpaTH4YHAS
¢yHkuus, oOpaTHas  MPONMOPUUMOHAIBHOCTh,  mHapabona,
runep0osia; yMeHue CTpouTh rpa@uku GyHKIUN, UCTIOIB30BaTh
rpaduKy 715 ONpeiesieHUsl CBOMCTB IMPOIECCOB M 3aBUCUMOCTEHH,
JUTSL pelIeHus 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U pealbHON
KU3HU; YMEHHE BbIpaxaTb (OpMyJaMu 3aBUCUMOCTH MEXKIY

BCIMYHNHaAMHU

YMeHue onepupoBaTh NOHATHUAMHU:  TOCIEIOBATEIBHOCTD,
apuMeTHiecKkass W TEeOMETpUYecKas IMpPOTrPECcCUH; yMEHHE
UCIIOJIB30BaTh CBOWCTBA  IOCJEAOBATEIBLHOCTEH, (OPMYIIBI
CYMMBI U OOIIIETO YJIeHa NP PEIIeHUH 3a]1a4, B TOM YUCJIE 3a/1a4

U3 IPYTUX YY€OHBIX MMPEAMETOB U peaIbHOM KU3HH

YMeHue pemarb 3aJayd pa3HbIX THUIIOB (B TOM 4YHUCJIE Ha
MPOIIEHTHI, TOJIM M YacTH, JBWKEHUE, paboTy, IIEHy TOBApOB U
CTOMMOCTh TOKYIIOK M YCIyT, HaJOTH, 3aJa4d U3 OO0JacTH
yIpaBlIeHUs JUYHBIMH W CEMEWHBIMU (pUHAHCAMU); yMEHHE
COCTaBJISITh BBIPAXKEHHSI, YPABHEHH S, HEPABEHCTBA U CUCTEMBI 110
YCIOBUKO 3aJ]ayd, HCCIENOBAaTh IIOJYYCHHOE pEIIEHUE W

OLICHUBATH HpaBI[OHOI[O6HOCTB IMOJTYUYCHHBIX PC3YJILTATOB

YMeHue onepupoBath MOHATUSIMU: (PUTrypa, TOUKa, OTPE3OK,




npsiMasi, JIyd, JIOMaHas, yroj, MHOIOYIOJBbHUK, TPEYrOJbHHUK,
paBHOOEIPEHHBIM U PaBHOCTOPOHHUMU TPEYrOJIbHUKH,
IPSIMOYTOJIbHBIN TPEYroJIbHUK, MEIMaHa, OUCCEKTpUCA U BHICOTA
TPEYroJIbHUKA, YEThIPEXYTOJIbHUK, NapajjesorpaMmm, pomo,
IPSMOYIOJIBHUK, KBaapaT, Tpamneuus; OKPYKHOCTb, KpyT,
KacaTeJabHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (pUrypamu;
YMEHHE pellIaTh 3a1a4u, B TOM YUCJIE U3 [TIOBCEJHEBHOW KU3HU,
Ha HaxOXKJCHUE TI'E€OMETPUYECKUX BEIUYMH C IPUMEHECHUEM

U3YYEHHBIX CBOMCTB (uUryp u (HpaxkTos

10

YMeHue onepupoBaTh NOHITUSMU: pABEHCTBO (QUTYP, PABEHCTBO
TPEYrOJbHUKOB; MapaieIbHOCTh U  MEPHEHANKYJISIPHOCTH
NPSIMBIX, YTOJ MEXJY MPSMBIMH, NMEPHNEHIUKYIIAp, HAKIOHHAS,
npoekuus, noxooue ¢Guryp, MOJ0OHBIE TPEYroJbHUKH,
CUMMETpPUSl  OTHOCUTEIIBHO TOYKM U MPSAMOH; yMEHHE
pacrno3HaBaTh paBEHCTBO, CUMMETpPUI0O U Tmojxodue ¢uryp,
napajuieIbHOCTh M MEPHEHAMKYJSIPHOCTh  MNpPSIMBIX B

OKPYXKAIOIeM MUPE

11

YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSHUE, YrOJ
(BeIMuMHA YyIJIa, CHUHYC U KOCHUHYC YIja TpEYrojabHUKA),
IUTIONIA/Ih; YMEHHUE OLICHUBATH Pa3Mephl MIPEIMETOB U OOBEKTOB B
OKPYXAIOIEM MHPE; YMEHUE MPUMEHATH (HOPMYJIbI IepuMeTpa
Y IJIOIIAIM MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U TIJIOIIAIN
Kpyra, o0beMa MPSMOYTOJIBHOTO NapaIeyienunena; yMEeHHE
NPUMEHATh MPU3HAKKA PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O
CyMME€  VyIJIOB  TpeyroibHuka,  Teopemy  Iludaropa,
TPUTOHOMETPUUYECKUE COOTHOIICHUS [l BBIYMUCICHUS JUIHH,

paCCTOSHUM, MIIOIIAJCH

12

YMenne wuzo0paxkath IJIOCKME (GUIYpbl M HUX KOMOHWHALUH,




IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue onepupoBaTh IMOHATHSAMH: NPSMOYTOJbHAs CUCTEMa
KOOpIMHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HAa YHUCIO, CKaJISIPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHE HCMOJb30BaTh BEKTOPbI U KOOPJIWHATHI IJIS
NPEACTABICHUS TaHHBIX W PELICHHs 3a1ad, B TOM YHCIE M3

JIPYTUX y4eOHBIX MPEAMETOB U pealbHOU KU3HU

14

YMeHue omnepupoBaTh MOHITHSMU: CTOJOMKOBBIE M KPYTOBBIC
nUarpamMMbl, TaOJuUIlbl, cpeaHee apudMeThudeckoe, MeJIHUaHa,
HauOoJIbIlIeE W HaWMEHBIIIEEe 3HAYEHHUS, pa3Max YHUCIOBOTO
Habopa;  yMEHHE  U3BJIeKaTh,  WHTEPIPETHUPOBATH U
npeoOpa3oBrIBaTh MHGOPMAIIHIO, MPEICTABICHHYIO B TaOIUIIaX
U Ha Juarpammax, OTpakarollyl0 CBOMCTBAa M XapaKTEPUCTUKH
peaNbHBIX TIPOLIECCOB U SIBICHHWI; yMEHHE paclo3HaBaTh

HN3MCHYHMBBIC BCIIMUMHBI B OKPYIKarOIICM MHUPC

15

YMeHue  onepupoBaTh  NOHATHSAMH:  CIIyYaWHBIM  OIBIT
(cimyuyaiiHbII AKCIIEPUMEHT), AJIEMEHTapHOE coObITHE
(3IeMEHTapHbIM  HMCXOJ]) CIYYalHOTO OIbITa, CiIy4ailHOE
COOBITHE,  BEPOATHOCTh  COOBITHSA, YMEHHE  HAXOJHUTh
BEPOSITHOCTU  CIy4allHBIX ~ COOBITUM B ONBITAX  C
PAaBHOBO3MOXHBIMU ~ JIEMEHTAapHBIMU  COOBITUSIMH; yMEHUE
pemaTh 3aJayd METOJOM OpPraHM30BaHHOrO Iepedopa U ¢
UCIIOJIb30BAHUEM TIpaBUJIa YMHOKEHHS; YMEHHUE OILICHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUM U SIBJICHUW, MOHUMATh POJIb
NPaKTUYECKU JOCTOBEPHBIX M MAaJOBEPOATHBIX COOBITUN B

OKpyXKaromeM MHUPEC M B XKHN3HH, 3HAKOMCTBO C IIOHATHUCM




HE3aBUCUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIITNX YHCEIT

1 €TI0 POJIbIO B MaCCOBBIX ABJICHUAX

16

YMenue BbIOUpaTh TOAXOASIIMNA W3YYEHHBIH METOA ISt
pelleHnuss 3aJayd, MPUBOAUTH MPUMEPbl MATEMATUYECKUX
3aKOHOMEPHOCTEM B MNOPUPOAEC U KU3HHU, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB MATEMATUKUA B HCKYCCTBE, OIHMCHIBATH
OTHEIIbHBIE BBIJIAIOIINECS PE3YJIbTATHI, IMOJYYEHHBIE B XOJI€
pa3BUTHUs MATEMAaTUKXM KaK HAyKH, NOPUBOAUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUM U UX ABTOPOB B OTEYECTBEHHOU H

BCEMUPHOU UCTOPUHU

[lepedeHb 27eMEHTOB coJiep KaHus, TpoBepseMbIx Ha OI'D

ITIO MaTCMAaTHKC

Kon [IpoBepseMblii 3EMEHT COJIEPKAHUS

1 Uucna v BEIYUCIICHUS

1.1 Hatypanbshbie u nensie uncia. [Ipu3Haku qeMMoCTy HEeabIX YUCel

1.2 OOBIKHOBEHHBIE U JCCATUYHBIE APOOHM, TMPOILECHTHI, OCCKOHECUHBIC
NepUOIUUECKHEe Ipodu

1.3 PannonanbHbie qyucia. Apudmernyeckue ornepanuu C
paIMOHAILHBIMU YHCIIAMU

1.4 HeiictBuTenpHBIE  ymclia.  ApupMeTHYeCKHe  Oomepanud ¢
JEHCTBUTEILHBIMY YHCTIAMU

1.5 [TpubnukeHHbIe BHIYUCICHUS, MpPaBUJIa OKPYIJICHUS, MPUKHUIKA U

OLICHKA pPEe3yJIbTaTa BBIYUCICHUN




AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHBIE BbIpaKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

2.2 Crenenp ¢ 1enbiM mnokazateneMm. CTeneHb ¢ palMOHAIbHBIM
nokasareneM. CBOICTBA CTENEHU

2.3 MHorouneHsl

2.4 Anrebpanueckas 1poOb

2.5 ApudmeTnyeckuii KOpeHb HaTypajibHOW crenenu. [ledcTBus ¢
apupMETHUYCCKUMH KOPHSIMU HATYpPaIbHON CTEIICHH

3 VYpaBHEeHUS U HEPABEHCTBA

3.1 Lensile wu  ppoOHO-panMoHanbHble ypaBHeHHs. CucteMbl U
COBOKYITHOCTU YPaBHEHHIA

3.2 Llensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CuHCTEMBI U
COBOKYITHOCTU HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4

4 UucnoBble MOCIE0BATEIbHOCTH

4.1 ITocnenqoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCJIEI0BATEILHOCTEMN

4.2 Apudmernyeckas W TreoMmeTpuyeckas mporpeccun. Dopmyna
CJIOKHBIX MPOLIEHTOB

5 DOyHKIUU

5.1 Oynukrms, cnocoObl 3amanus Gyakmun. ['padux Gyakmum. O6macTh

OTIpEJICICHNs] U MHOXECTBO 3HaueHud (ynkmuu. Hymm QyHkmmm.
[IpoMexxyTkn 3HAKONMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH

dbynkuun. Makcumymbl U MUHUMYMBbI (pyHkuuu. Haubonbiiee wu




HauMeEHblIee 3HaUYeHue (PYHKIIUHU HAa IPOMEXKYTKE

6 KoopnuHatel Ha npsMO# U TJIOCKOCTH
6.1 KoopaunatHas npsmas

6.2 JlekapTOBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomeTpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK

7.3 MHOroyroJibHUKH

7.4 OKpy HOCTb U KpyT

7.5 N3mepeHne reoMeTprUUeCcKruX BEIUYUH
7.6 BekTops! Ha mmockocTn

8 BeposTHOCTb U cTaTHCTHKA

8.1 OnwucarenbHasi CTAaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padur

4. TemaTuuyeckoe NJIAHUPOBAHUe.

No

TCMAa

KomnnuectBo

qaCoB

DIEKTPOHHBIE

pecypcesl

00pa3oBaTeIbHbBIC




S kaace 170

HarypaabHbie 15 [TpoexTHble 3amanus. Marematuka 5
YyucJa M HYJb. KJ1acc

I kajbl. 00O «I'nobantlad»

O0P Maremaruka 5 kiacc
000 «AKnace»
Bceepoccuiickue IIPOBEPOYHBIE
paboTsl. MaremaTuka 5 kiacc

000 «Knacc»

Tpenaxep «O06nako 3HAHUW»
Maremaruka 5 knacc

000 «DusuronJlad»

KypC YPOKOB IO MaTeMaTuKe 5 Kiacc

000 «MMHTEPJA»

Marematuka. 5 KJIacc

NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHnr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

Marematuka 5 kmacc ®I'AOY AIIO
«Axanemusa MuHnpocBeeHus

Poccuny




bubnunorexa MOILI

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJINMITHA A
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
IKOJbHUKOB

https://mos.olimpiada.ru

[IpencraBnenue
YHCJIOBOM
uHOpMaIUK B

Ta0JIMIax

Hudpsr 1 yucna

OTpe3oK U ero JJuHa.
JlomaHasl.

MHOroyroJjibHuK

[nockocte, mpsimad,

JIy4, YroJ

[HIxanbr u

KOOPJAWHATHBIN Jy4

CpaBHeHHe

HATypaJbHbIX YHCEII
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[IpencraBnenue 2
YHCIIOBOM
uH(popManuu B
CTOJIOUATHIX

JIrarpaMmmax

Konrtponbsnas pabora | 1

Ne 1

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OnuceIBaTh CBOMCTBA HATYPAIBHOTO PAJIA.

BepHo HCmoap30BaTh B peYU TEPMUHBI «ITUPPa», «UUCIO0», HA3bIBATh KIACCHI H
pa3psabl B 3aIIMCH HATYPaIbHOTO YHCIIA.

UutaTh W 3alKCHIBATh HATYpaJIbHBIC YHUCJIA, ONPENC/ISTh 3HAYHOCTh YHCIIA,
CpaBHUBATh M YIOPSJAOYMBATH HX, T'PaMMATHYECKH MPaBUIBHO YHUTATh
BCTpEYAIONINECS MaTeMaTHIECCKHE BRIPAKEHUSI.

Pacnio3HaBaTh Ha YepTekax U PUCYHKaX, B OKPYKAIOIIEM MHPE T€OMETPHUECKUE
(GUTYpBI: TOYKY, OTPE30K, MPSMYIO, Jy4, NOTOJHHUTEIbHBIC JIY4YH, TUIOCKOCTD,
MHOTOYTOJIbHHK.

[TpuBOIUTH MPUMEPHI AaHAJIOTOB TEOMETPUIECCKUX (QUTYP B OKPYKAIOIIEM MHpE.
N3o0paxate reoMmeTpuueckue (GUTypbl M HUX KOH(PUTYpAlMH OT PYKH U C
UCTIOIh30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB.

N306paxkats reomeTpuyeckue GUrypsl Ha KJIeT4aTon Oymare.

N3mepAaTh ¢ MOMOIIBbI0 HHCTPYMEHTOB JUTMHBI OTPE3KOB U CPABHUBATH UX.
Ctpouth OTpe3KH 3aJaHHON JUTHHBI C TTOMOIIBIO TUHEHUKH U IIUPKYJIS.

Bripaxkath 0HM € IMHUIIBI U3MEPEHUS ITTUHBI Yepe3 APyTHe.

Bripakath 0HM €IMHUAIIBI N3MEPEHUS MACChl Yepe3 IpyTHe.

[Tonp30BaTHCS Pa3IMYHBIMU IIKAJIAMHU.

OnpenensaTe KOOPAWHATY TOYKH HA Jyde U OTMEUYATh TOUKY MO €€ KOOpAMHATE.
BeimoaaTh IEpeOOp BCEX BO3MOXKHBIX BAPUAHTOB JIJIS TTepecYEéTa OOBEKTOB UITH
KOMOUWHAITNH, BBIIETSATh KOMOWHAIIMN, OTBEYAIOIINE 3aJaHHBIM YCIIOBUSIM.

Pemiath TekcTOBBIE 3a1a4l ApUPMETUUECKUMU CIIOCOOaMU.




AHanu3upoBaTh U OCMBICIMBATh TEKCT 3ajlaud, nepedopMynnpoBaTh yClIOBHE,
U3BJIEKaTh HEOOXOAMMYIO MH(OPMALMIO, MOJEIUPOBATh YCIOBUE C MOMOILIBIO
CXEM, PHUCYHKOB, pEAIbHBIX MPEIAMETOB; CTPOUTH JIOTUYECKYIO LEMOUYKY
pacCyXJIeHU; KPUTUYECKHA OLIEHUBATh TMOJYYEHHBIM OTBET, OCYIIECTBIISITh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO.

3anuchIBaTh YUCIIA C TIOMOIIBIO PUMCKUX ITUPD.

UccnenoBath MpOCTEUIINE YHUCIOBBIE 3aKOHOMEPHOCTH, MPOBOJMUTH UYHMCIIOBBIE
AKCIIEPUMEHTHI.

N3Bnekars uHpopManuioo u3 TaOMUIl W CTOJOYATHIX JUArpamMM, BBIMOJIHATH
BBIYMCJICHUS TI0 TaOJWYHBIM JIaHHBIM, CpPAaBHUBATH BEJIIMYMHBI, HAXOJUTh
HanOoJIbIlIee ¥ HAUMEHBIIICE 3HAYCHUS U JIP.

OcymiectBnsath mouck wuHpopmamuu (B CMU), coxepkaiieit ngaHHbIE, W
WHTEPIPETUPOBATH UX.

Boeimonars cO6op uHGOpMAaMK B HECIOXKHBIX CIy4asX, OpPraHW30BBIBATH

uH(OpPMAIIHMIO B BUE TaOJUII U CTOJIOYATHIX JUATPAMM.

2 | CnoxeHue u| 2l [IpoekTHble 3anaHus. Maremaruka S5
BbIUYMTAHHE KJ1acc
HATYPAJbHBIX YHCeJ 000 «I'nobantlad»

90P Maremaruka 5 Kiacc

000 «Knace»

Bcepoccuiickue IIPOBEPOYHBIE
paboTel. MaTtematunka 5 Kiacc

000 «Knacec»

Tpenaxep «Obmako 3HAHU
Marematuka 5 Kiacc

000 «PusukounJIad»




KypC YPOKOB 110 MaTeMaTHKe 5 Kiacc

00O «MMHTEPIIA»

Marematuka. 5 KJ1acc

HHTepaKTI/IBHBIe 3aJaHusa

000 «Ckaenr»

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Marematuka 5 kimacc ®I'AOY AIIO
«AKkanemMus MuHnpocBemeHus

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccwuiickas 351ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OoJIMMIIHAgA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKasg OJINMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru
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JlelicTBHE CIOXKEHUS. | 5

CBOICTBA CIIOKEHUSA

JeiicTBue 4
BBEIYMTAHUS.

CBoiiCTBA BEIYUTAHUA

Konrtponbsnas pabora | 1

No 2

Uucnosbie u|3
OYKBECHHBIC

BBIPKCHUS

VYpaBHeHUE 7

KonTtponbshas pabora | 1

Ne 3

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

BbINOJIHATE CII0)KEHUE Y BBIUUTAHUE HATYPAIbHBIX YUCEI.

BepHo wucnonp30oBaTh B peud TEPMHUHBL: CyMMa, ClaraéMoe, pa3HOCTbh,
YMEHBIIAEMOE, BBIUMTAEMOE, YHUCIOBOE BBIPAKECHUE, 3HAYEHHUE YHCIIOBOTO
BBIPAXXEHMUSI, YPABHEHUE, KOPEHb YPAaBHEHUSI, IEPUMETP MHOTOYT'OJIbHUKA.
YcraHaBinuBaTh B3aMMOCBSI3M MEXIY KOMIIOHEHTAMHU W PE3YJIbTaTOM IIPU
CIOKEHUHU M BBIYWTAHUMW, WCIOJB30BaTh MUX JJISI HAXOXKIACHHUS HEU3BECTHBIX
KOMITOHEHTOB JICCTBHI C YNCIIOBBIMH U OYKBEHHBIMU BBIPAKCHUSIMH.
@opMynUPOBaTh MEPEMECTUTEIILHOE M COYETATEIIbHOE CBOMCTBA CJOKECHUSA
HaTypaJIbHBIX YHCEII, CBOMCTBA HYJIS IIPU CIIOKEHHH.

@opmMynUPOBATh CBOMCTBA BBIYUTAHUS HATYPAIBHBIX YUCET.

3anuchIBaTh CBOICTBA CIIOKEHHUS M BBIYMTAHUS HATYPAJIbHBIX YUCEN C TOMOIIbIO
OyKB, MpeoOpa30BhIBATH HA UX OCHOBE YHCIIOBBIC BRIPAKCHHUS M UCIIOTH30BATh UX
JUISL PallMOHAIM3AIMY TMCbMEHHBIX U YCTHBIX BBIYMCIICHUU.

I'pammaTyeck BEpHO 4YMTaTh YHUCIOBbIE U OYKBEHHBIE BBIPAKEHMUS,

COACpIKAINC I[CIZCTBHH CJIOKCHHUA M BbIYUTAHMA.




3anucbiBaTh OYKBEHHBIE BBIPAKEHHUS, COCTABISATh OYKBEHHBIE BBIPAKEHHS IO
YCIOBUSM 3aJau.

BbluuciaTh 4MCIOBOE 3HAUY€HHE OYKBEHHOTO BBIPAXKEHHUS MpU  3aJaHHBIX
3HAYEHUAX OYKB.

Bbruucnisars nepuMeTpbl MHOTOYTOJIbHUKOB.

CocTaBasaTe IpocTEHIINE YPAaBHEHHUS 110 YCJIOBUAM 3a/ad.

Pemates mpocrteliiue  ypaBHEHMSI Ha OCHOBE  3aBHCHUMOCTEH  MEXIY
KOMITOHEHTaMU apu(PMETUUECKUX JIEUCTBHIA.

AHanu3upoBaTh U OCMBICIMBATh TEKCT 3a/aud, Nepe@opMylupoBaTh yCIOBUE,
U3BJIEKaTh HEOOXOJUMYI0 MH(POpPMALUIO, MOJAEIUPOBATh YCIOBHE C IMOMOILBIO
CXEM, PpHCYHKOB, peajbHBIX MPEAMETOB; CTPOUTH JIOTHUECKYIO IEMOYKY
pacCy>KJIeHUN; KPUTUYECKH OLICHUBATh TIOJYYEHHBIH OTBET, OCYUIECTBISTH
CaMOKOHTPOJIb, TPOBEPSISl OTBET HA COOTBETCTBUE YCIIOBUIO.

BeimonHsaTe nepebop Bcex BO3MOKHBIX BApUAHTOB JIJIsl IEpecUETa 0OBEKTOB MU
KOMOMHALUH, BBIAEIATh KOMOMHAIIMY, OTBEYAIOLINE 3aJaHHBIM YCIIOBHUSIM.

HCCHGI{OB&TL HpOCTCfIIHPIC YHUCJIOBBIC 3aKOHOMCPHOCTH, ITPOBOAUTL YHCIIOBBLIC

OKCIIEPUMEHTHI.
3 | YMHoO:KeHHe u| 32 [IpoexTHble 3amaHua. MaremaTuka 5
neJieHne KJ1acc
HATYPAJbHBIX YHCeJ 000 «I'nobantlad»

90P Maremaruka 5 xiacc

000 «Knace»

Bcepoccuiickue MIPOBEPOYHBIE

paboTsl. MartemaTuka 5 kiacc

000 «Knace»

Tpenaxep «Obmnako 3HaHUW

Marematuka 5 kjacc




000 «DusukonJlad»

KypC YPOKOB 110 MaTeMaTHKe 5 Kiacc

00O «MMHTEPIA»

Marematuka. 5 KJ1acc
NuTepakTUBHBIC 3a/1aHUS

00O «CxkaeHnr»

Marematuka 5-9 kiaccel

I'AOY BO MIIT'Y

Marematuka 5 kimacc ®I'AOY AIIO
«AxkageMus MuHNpOCBemeHUS

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast a3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMIIHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OoJIMMITHAJA

ITKOJBbHHUKOB
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JleticTBue 5
YMHOKEHUS.
CBoiicTBa

YMHOXCHHA

JleficTBue  geneHus. | 5

CBolicTBa ACJICHUS

Jlenenwne ¢ octaTkom | 3

Konrtponbsnas pabora | 1

Ne 4

Ynpouienue 4

BBIPAKCHUH

[Topsimox nevicTBuil B | 2

BBIYUCJICHUAX

CrereHpb cl3
HaTypaJTbHBIM

ITOKa3aTcJICM

Kontponwsnas pabora | 1

Ne 5

JlenuTenu u KpaTHble | 3

[Tpusnaku geaumoctu | 4

Kontponsnas pabora | 1

Ne 6

OcCHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

BrinoaHsaTh YMHOXKCHHNC W ACJICHHUC HATYypPaJbHbLIX YHUCCII, JCIICHUC C OCTATKOM,
BBIYHCJISITh 3HAUCHUS CTCIICHEH.

BepHo HCIIOJIB30BATh B pPC€UM TCPMHUHBI: IMPOU3BCACHHUC, MHOXKHUTCIb, 4aCTHOC,
ACIUMOC, NCINTCIIb, CTCIICHb, OCHOBAHHC M IIOKA3aTC/Ib CTCIICHHU, KBAaJApaT U KY6

qucia.



https://mos.olimpiada.ru/

YcTaHaBIMBaTh B3aUMOCBS3M MEXKIY KOMIIOHCHTAMH W PE3YJIbTaTOM IIPH
YMHOKCHUH W JIEJICHUHW, HWCIIONBh30BaTh WX IS HaXOXKICHUS HEU3BECTHBIX
KOMITOHEHTOB JICCTBHI C YNCJIOBBIMH M OYKBEHHBIMU BBIPAKCHUSIMH.
dopMyIHpOBaTh TMEPEMECTUTEIBHOE, COYETATEIBbHOE W PACIpeNeTUTEIHbHOE
CBOMCTBAa YMHOXKEHHUS HATYpPaJbHBIX YHCEJN, CBOMCTBA HYJSI M CIUHHUIBI TPH
YMHOKEHUU U JICIICHUH.

dopMyUpoBaTH CBOMCTBA JEICHNUS HATYPATbHBIX YHACE]I.

3anuchIBaTh CBOMCTBA YMHOKCHHUS U JCIICHUS HATYPAJTbHBIX YUCEN C TTIOMOIIBIO
OykB, MpeoOpa3OBBIBaTh HA UX OCHOBE YHCIIOBBIC U OYKBEHHBIC BBIPOKCHHUS U
UCIIOJIb30BaTh UX JUIS PAIIMOHAIN3AIMY TUCbMEHHBIX U YCTHBIX BBIUUCICHUH, TSI
YIIPOIICHHUS OYKBEHHBIX BBIPKCHHM.

['pamMMaTHyeck BEpPHO YHTAaTh YHCIOBbIC W OYKBEHHBIC BBIPAXKCHUS,
coJiep Kalne JeHCTBUS YMHOKCHHUS, JICJICHUS U CTCTICHH.

YuraTh W 3amnuchiBaTh OYKBCHHBIC BBIPAKEHUS, COCTaBISATh OYKBCHHBIC
BBIPAKCHUS 110 YCIIOBUSM 3a]1a4.

BbraucnsaTe 4mcnoBoe 3HaueHHWE OYKBEHHOTO BBIPAXEGHUS TIPU  3aJaHHBIX
3HAYCHUSIX OYKB.

dopMyIHpoBaTh MPU3HAKH JEITUMOCTH.

Jloka3plBaTh M ONpPOBEPraTh C IOMOIIBID KOHTPIIPUMEPOB YTBEPKICHHUS O
JCIIMMOCTH YHCEIL.

AHanu3upoBaTh M OCMBICIHBATh TEKCT 3aJa4yM, rnepedopMyIupoBaTh YCIOBHE,
M3BJIEKaTh HEOOXOAMMYIO0 WH(MOPMAINIO, MOJETUPOBATH YCIOBUE C MOMOIIBIO
CXEM, pHCYHKOB, peaJbHBIX MPEAMETOB; CTPOUTH JIOTHUECKYIO IEMOYKY
pacCyKJIeHU; KPUTUYECKH OIICHHBATh TIOJYYEHHBIH OTBET, OCYIIECTBISATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO.

BeimonaaTs iepebop Bcex BO3MOKHBIX BAPUAHTOB JIJIS ITepecdéTa 0OBEKTOB WITH
KOMOHWHAITMH, BBIIENATh KOMOWHAIIMW, OTBEUYAIOIINE 33aJaHHBIM YCIIOBUSIM.
HccnenoBath TpOCTEHIIIE YUCIIOBBIE 3aKOHOMEPHOCTH, MPOBOJIUTH YHCIIOBBIC

9KCIICPUMCHTHI.




Ilnomaay u 00LEMBI

11

IIpoekTHble 3anaHus. Marematuka 5
KJ1acc

000 «I'mo6anJladoy»

0P Maremartuka 5 kjacc

000 «IKnacc»

Bceepoccuiickue IIPOBEPOYHBIE
paboTsl. MaremaTuka 5 kiacc

000 «IKnaccy

Tpenaxep «O06nako 3HAHUW»
Maremaruka 5 knacc

000 «DusuronJlad»

KypC YPOKOB IO MaTeMaTuKe 5 Kiacc

00O «<MHTEPJA»

Marematuka. 5 KJ1acc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHnr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

Marematuka 5 kmacc ®I'AOY AIIO
«AxanemMus MuHnpocBeeHus

Poccuny




bubnunorexa MOIII
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DopMyJIBI 2

[Tnomanp. dPopmyna | 2
IUIOIIA N

IPSMOYTOJIbHUKA

Enununer uzmepenus | 2

IUIoIa e

[IpssMoyronpHbIN 1

IMapaJuICIICIIUIIC

OOBEMEL O0Bém | 3
PSIMOYTOJILHOTO

mapaJuICICIuIcaa

Kontponwshas pabora | 1

No 7

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqafomnxc;[
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Pacno3HaBaTh Ha yepTekax, pUCYHKaX, B OKPYKAIOIIEM MHUPE T€OMETPUUECKHE
¢urypsl, umeronre Gopmy NpsMOYroJIbHOTO Napasuiesenunesa.

[IpuBoauTH TpUMEpHI aHAIOTOB Ky0a, MPSIMOYTOJBHOTO Mapajuiefienunena B
OKpY’KaroIIeM MUpe.

N300paxaTh MpsAMOYTONBHBIN HapajuieJenune OT PyKH B C HCIOJIb30BaHUEM
4epTEKHBIX HHCTPYMEHTOB.

N300paxaTh ero Ha KJIeT4yaTol Oymare.

BepHo wucmonp3oBaTh B peyd TEPMHHBI: (Gopmyia, IUIOMIAlb, 00bEM, paBHBIC
Gurypbl, TpSAMOYTOJNbHBIM Tapajienenunen, Kyo, TpaHu, péOpa W BEPIIUHBI
IPSMOYTOJILHOTO TapaieenuIeaa.

MonenupoBaTh HECIOXKHBIE 3aBUCHMOCTH C TIOMOIIBI0 (DOPMYII; BBITIOTHITH
BBIYUCIICHHUS 110 POpMYJIaMm.

['pamMmMaTHYeCKH BEPHO YHTATh UCTIONB3YeMbIe (DOPMYIIBI.

BbraucnsaTe 1miomaad  KBaapaToB, MPSIMOYTOJBHUKOB W TPEYTOJIBHHKOB (B
NPOCTEUITUX  CIydasx), HCIONB3ys GOpMyJbl TUIOMIATU  KBaapara W
NPSIMOYTOJIHUKA.

BripaxaTh 0HM eTUHUIIBI U3MEPESHHUS TUTOMIAIN Yepe3 ApyTrHe.

Beraucnsate 00b€MBI Ky0a W TPSAMOYTOJBHOTO TapasUIeeIHIeia, HUCIOIb3Ys
dbopmysel 00BEMa KyOa U IPSIMOYTOJIBHOTO TMapajuie/Ienunea.

BrIipaxaTh OHH eTUHUIIBI U3MEPECHHS 00bEMA Yepe3 IpyTHe.

MonenupoBarh Hu3ydaeMble T€OMETpUYECKHE OOBEKTHI, MCIONB3Yysd Oymary,
IUTACTUIIMH, TTPOBOJIOKY U JIp.

BeimonnsaTe nepeGop Bcex BO3MOKHBIX BApUAHTOB JIJIS IEpecyéTa 0OBEKTOB MU
KOMOMHALIUN, BBIACNATh KOMOMHAIIMM, OTBEYAIOIIME 3a/JaHHBIM YCIOBHUSIM.
Bbraucnsats gpakropuansl.

Hcnonp30BaTh 3HAHMUS O 3aBUCHMOCTSX MEXAY BEIMYMHAMH CKOPOCTH, BpeMS,
MyTh IPH PEIICHNN TEKCTOBBIX 3a]1a4.

AHanu3upoBaTh U OCMBICIMBATH TEKCT 3a7add, NepedopMylInpoBaTh yCIOBHE,
U3BJIEKaTh HEOOX0aUMYI0 MH(GOPMAIMIO, MOAEIUPOBATH YCIOBUE C MOMOIIBIO

CXEM, PHCYHKOB, pCallbHBIX IIPCAMCTOB;, CTPOHUTb JIOTHYCCKYIO MLCIIOYKY




paCCY)I(I[eHHfl; KPUTUYCCKHU OLCHHUBATH HOHy‘ICHHBIfI OTBCT, OCYHICCTBIISTH

CaAMOKOHTPOJIb, IIPOBEPASA OTBET HA COOTBETCTBUC YCIIOBUIO.

BBINONHATE NPUKUAKY U OLIEHKY B XOJI€ BEIYMCIICHU.

5 | O0bIKHOBEHHBIE

ApoOH

48

IIpoekTHble 3anaHus. Marematuka 5

KiIaccC

000 «I'mo6anJlado»

D0P Marematuka 5 xiacc

000 «Knaccy»

Bcepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 5 kiacc

000 «Knaccy»

Tpenaxep «Obmako 3HaHUW
Marematuka S Kiacc

000 «DusuronJlad»

KypC YPOKOB IO MaTeMaTHKe 5 Kiacc

000 «MMHTEPJA»

MaremaTtuka. 5 KJ1acc

NHTEpakTUBHBIE 3aJaHUS

00O «CkaeHnr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y




Marematuka 5 knacc ®PI'AOY 11O
«Axkagemust MuHnpocBemeHus

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa A
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIHaaa
IIMKOJBbHHUKOB

https://mos.olimpiada.ru

OKpyX HOCTb,  KpYT,

map, UAIAHAP

Jom w  gpoOwu.
N3o6paxenue anpodeit
Ha  KOOPJAMHATHOM

ay4e

CpaBHenue apobeit

[IpaBunbHbIE u

HETMpaBWIbHBIE IPOOH

KonrtponsHas pabota

No 8
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Cnoxenue uld
BbIYMTaHUE Jpoleil
OJIMHAKOBBIMU

3HaMCHAaTCIIAIMU

Jlenenue 4

HATypAJIbHBIX YHACEI U

npodu

CMelaHHbIE YHCIIa 4
CioxxeHue ul4
BBIYUTAHNE

CMCIIaHHBIX YHCCJI

KonTtponbshas pabora | 1

Ne 9

OcHOBHOE CBOMCTBO | 3

npodu

Cokpamenue apoodeit | 3

[IpuBenenue napobew | 5

K obmemy
3HaMEHATEIT0
CpaBHenue, 6
CIIOKEHUE u

BBIYMTaHUE JIpoOEH C
pa3HbIMHU

3HaMCHATCIXIMH

Kontponwshas pabora | 1

Ne 10

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

Pacno3naBath Ha deprexax, pUCYHKaX, B OKPYXKAIOIIEM MHUPE F€OMETPUUYECKUE

burypsl, umeromne GopMy OKpYyKHOCTH, KpyTa.




IIpuBOAMTE MPUMEPHI AHAJIOTOB OKPYKHOCTH, Kpyra B OKpPY>KaIOIEM MHUDE.
N300paxkaTh OKPYKHOCTh C UCIIOJIb30BAHUEM LUPKYJIA, IA0I0HA.
MopenupoBath H3y4yaeMble T'€OMETPUUYECKUE OOBEKThI, HCIOJIBb3Yys Oymary,
IIPOBOJIOKY H JIp.

BepHO ucnonb30BaTh B p€4d TEPMUHBL: OKPY’KHOCTb, KPYT, UX PaNyC U JUAMETP,
IyTra OKPY>KHOCTH.

MopenupoBath B rpaduyeckoi, MpeAMEeTHOM QopMe MOHATHUS M CBOMCTBA,
CBSI3aHHBIE C MMOHSATUEM J0JHU, OOBIKHOBEHHOM IpOOH.

BepHo ucrnonb3oBaTh B peud TEPMHUHBI: A0JsI, OOBIKHOBEHHAs! IpO0b, YUCIUTEINb
Y 3HaMEeHaTeNb ApoOU, MpaBUIbHAS U HEMPaBUJIbHAS IPOOH, CMEIIAHHOE YHUCIIO.
['paMmmaTruecku BEpHO YMUTATh 3aMUCHU JAPOOEH U BBIPAKEHUI, COJEp KAIIUX
OOBIKHOBEHHBIE APOOH.

BbInoNIHATH COXEHUEe U BhIUUTAHUE OOBIKHOBEHHBIX Jp00eii, MpeoOpa3oBbIBATh
HENpPaBUIbHYIO AP0oOb B CMEIIAHHOE YHCIIO U CMEIIaHHOE YHCIIO0 B HEMPABUIBHYIO
TPOOB.

Hcrnonp30BaTh CBOMCTBO [JE€IEHUA CYMMBbl Ha 4YHUCIO Ul PalUOHAIM3ALUU
BBIYKCIICHUN.

Pemrate TekcToBBIE 3a1a9M apUPMETHIECKUMU CIIOCOOaMU.

AHanu3upoBaTh U OCMBICIMBATh TEKCT 3ajadd, NepedopMysInpoBaTh YCIOBHE,
U3BJIEKaTh HEOOXOJUMYI0 MH(POpPMAIUIO, MOJAEIUPOBATh YCIOBUE C MOMOUIbIO
CXEM, PHUCYHKOB, pCaJIbHBIX IPEAMETOB; CTPOUTH JIOTUYECKYIO LETOYKY
pacCyKICHUN; KPUTUYECKM OLICHUBATH IIOJIYYEHHBIH OTBET, OCYIIECTBIIATH
CaMOKOHTPOJIb, IPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHUIO.

BBINOJIHATE NPUKKJIKY U OLIEHKY B XOJ€E BBIUNUCICHUM.

6 | decsaTuunble qpoou | 36 [IpoexTHble 3amaHug. MartemaTuka 5

KJ1accC

000 «I'mo6anJIado»

D0P MaremaTtnka 5 kiacc

000 «iKnacc»




Bceepoccuiickue IIPOBEPOYHBIE

pabotel. MatemaTuka 5 kiacc

000 «AKmace»

Tpenaxep «Obmako 3HAHU»
Marematuka S5 Kiacc

000 «DuzukounJlad»

KypC YPOKOB 110 MaTeMaTHUKe 5 Ki1acc

000 «<MHTEPJA»

Maremaruka. 5 KJ1acc
NHTepakTUBHbBIC 3a/1aHUS

000 «CxkaeHnr»

Marematuka 5-9 kiaccol

'AOY BO MIII'Y

Maremaruka 5 kinacc ®I'AOY JI1O
«AxkageMust MuHnpocBeeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogque

Pocculickas 351eKTpoHHAs TIKOJIA.

https://resh.edu.ru/subject/3/5/
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Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

JIGCHTHqHaH 3aIlINCh

npo0eit

CpaBHenue

NECATUYHBIX TpoOei

Cnoxenue u
BBIUMTAHUE

JECATUYHBIX TpoOeit

OxkpyrieHue dYHCell.

[Tpukuaka

KonrtponsHas pabora

Ne 11

YMHOXeHHe
JECSITUYHBIX  JApo0eit
Ha HaTypaJbHbIC

qucia

Jlenenue gecATUYHBIX
npoOeit Ha

HATypaJbHOE YHCIIO

KonrtponbHas pabota

No 12
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https://mos.olimpiada.ru/

YMHOXEHME Ha | 4

JECATUYHYIO 1pOOb

Jlenenue Ha | 4

NECATUYHYIO IPOOb

Cpennee 3
apupMeTuIecKoe
[IponieHTHI 4

Konrtponbsnas pabora | 1

Ne 13

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

3anuchIBaTh U YUTATh JICCSITHYHBIC IPOOH.

[TpencraBisaTh OOBIKHOBEHHBIC JPOOU B BUJIC JICCSITHUHBIX M JCCATUYHBIC B BUC
OOBIKHOBEHHBIX.

Haxonute gecstuunble MpUOIMKEHUST OOBIKHOBEHHBIX IPOOEH.

CpaBHUBATH U YIOPSIOYUBATH ACCATHUHBIE TPOOH.

BbINONIHATE  CNIOKEHHME, BBIYUTAHUE M OKPYIJIEHHE JECATUYHBIX JApOOei.
BbINOIHATH NPUKKUIIKY U OIIEHKY B XO/1€ BEIYHCIICHUN.

Hcnonb3oBaTh HKBUBAJICHTHBIC TMPEACTABICHHUS APOOHBIX YHCEN TMpPH HUX
CpaBHEHUH, MPU BHIYUCIICHUSAX.

BepHo ncnonp30BaTh B peun TEPMUHBIL: IECATUYHAS APOOB, pa3psiibl I€CITHUHON
IpoOu, pa3noKeHUe ACCITHUYHON IpoOH Mo paspsnaM, IpUOIMKEHHOE 3HAUCHHUE
YHClia ¢ HEJJOCTATKOM (C U30BITKOM), OKPYTICHUE YHCIIa JI0 33JaHHOTO pa3psa.
['pamMmaTryeckn BEpHO YMTATh 3AMMCH BBIPAKECHUM, COIEPKAIIMUX JIECATUYHBIC
TPOOH.

BEITOJTHATS YMHOKEHHE U IeTICHUE JECATUIHBIX TPOOCH.

BBIMOMTHATH MPUKHUIIKY U OIIEHKY B XOJI€ BEIYUCIICHUH.

[IpencraBnsaTh OOBIKHOBEHHBIC NPOOH B BUJE NECATUYHBIX C TTIOMOIIBIO JCICHHUS
YUCIUTENS] OOBIKHOBEHHOM JpoOU Ha €€ 3HaMeHAaTeNb.

Hcnonp30oBaTh HKBUBAICHTHBIC MPEACTABICHHS APOOHBIX YHCENT TMPH HUX

CpaBHCHHH, IIPHU BBIYHUCJICHUAX.




Pemate 3amaunm Ha npoOu (B TOM 4MCIIE€ 33Ja4yd W3 PEaJTbHOM NPAKTHKM),
WCIIOIb30BaTh MOHSATUS CPEIHEr0 apu(PMETUYECKOro, CPEeIHEN CKOPOCTU U JIp.
MIpU PEIICHUU 3a/1ay.

[IpuBOIUTH MpUMEPHI KOHEUHBIX U OECKOHEUHBIX MHOXKECTB.

Pemiath TexcToBbIE 33424 apU(PMETUUECKUMH CIOCOOAMH.

AHanu3upoBaTh U OCMBICIMBATh TEKCT 3ajlaud, nepedopMynnpoBaTh yClIOBHE,
U3BJICKATh HEOOXOAUMYIO WH(OpMAIHMIO, MOJECIUPOBATh YCIOBUE C MOMOIIIBIO
CXEM, PHUCYHKOB, pEaJIbHBIX TMPEAMETOB; CTPOUTH JIOTUYECKYIO IIETIOUKY
pacCcyXJIeHUM; KPUTHUYECKH OIICHUBATh IIOJYYEHHBIH OTBET, OCYIIECTBIISIThH
CaMOKOHTPOJIb, MPOBEPSIsI OTBET HA COOTBETCTBUE YCIOBHUIO.

BBITIOTHATh MPUKUIKY U OIIEHKY B XOJI€ BHIYUCIICHUH.

OOBSACHSTH, UTO TAKOE MPOIICHT.

[IpencTaBnaTs OpOLEHTHI B IPOOSIX U IPpOOH B IPOIICHTAX.

OcymiectBisaTe mouck uHpopmanuu (B CMMU), conepxkaimieit gaHHBIE,
BBIPKCHHBIE B MIPOIICHTAX, HHTEPIPETUPOBATH UX.

Pemate 3amaun Ha TPOLEHTHI M JApoOU (B TOM YHCIE 3aJa4d U3 PEATbHOU

MPAKTUKH ).

HTorosoe moBTopeHne Kypca MaTeMaTHKH S Kj1acca 7 4acoB

6 kacc
Ne | Tema KonuyecTBo | DneKTpOHHBIE oOpa3oBaTebHbIE
4acoB pecypcbl
6 xnacc 170
1 |§ 1. UucrpymenTs! | 14 [IpoexTHble 3amaHusa. MaremaTuka 6
AJIsl BBIYUCJIEHUI H KJ1ace
U3MepeHuit 000 «I'nmobantlad»

D0P MaremaTtnka 6 Kjiacc

000 «iKnacc»




Bceepoccuiickue IIPOBEPOYHBIE
pabotel. MatemaTuka 6 kiacc

000 «AKmace»

Tpenaxep «Obnako 3HAHU»
Maremaruka 6 knacc

000 «DuzukonJlad»

KypC YPOKOB 10 MaTeMaTHKe 6 Kiacc

00O «MMHTEPIA»

Maremaruka. 6 KJIacc

HHTCpaKTI/IBHBIQ 3alaHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccel

'AOY BO MIII'Y

Maremaruka 6 kinacc ®I'AOY JIIO
«AxkaneMus MuHInpocBelIeHus

Poccuny

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickast 3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccuiickas OJINMIIHAJA

ITKOJBbHHUKOB
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MockoBckas oJuMIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

Kanskynstop 2
Bunst yTJIoB. | 3
YepréxHbii
TPEYTOJIbHUK

N3mepenue  yrios. | 3

Tpancnoptup

[IpencraBnenue 2
YHUCJIIOBOM
uHOpMaIUu B
KPYTOBBIX

AuarpamMmmax

[lonsiTue MHOXKECTBA 3

Kontponwsnas pabora | 1

Neo 1

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

Pemate 3amaum Ha mpomeHTH U JpoOu (B TOM YHUCIE 3aJaddl U3 peajbHOM
MIPAKTUKU, UCTIONIb3YS MPU HEOOXOAUMOCTH KAJIBKYIIATOP).

[IpoBOaUTH HECIOXKHBIE HMCCIIENOBAaHUSA, CBSI3aHHBIE CO CBOWCTBAMH JPOOHBIX
YyuCces, ONUPasiCh HA YUCIIOBbIE IKCIIEPUMEHTHI (B TOM YHUCJIE C UCIOJIb30BaHUEM
KaJIbKYJISITOpa, KOMIIBIOTEPA).

BbINOMHATh NPUKUAKY U OLIEHKY B XOJI€ BHIYUCIICHU.

Pacno3naBath Ha 4yepTekax, PUCYHKaxX, B OKPYKAlOIIEM MHUpPE pa3Hble BUbI

YTJIOB.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

[IpyuBOIUTH MPUMEPHI AHAJIOIOB 3TUX FEOMETPUUYECKUX (PUTYP B OKPYKAIOIIEM
MHpE.

N300paxkaTh yriibl OT PyKH M C HCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB.
N300paxkath yribl Ha KJieTyaToi Oymare.

MopaenupoBars pa3au4HbIE BUIBI YIIIOB.

BepHO ncnonb30BaTh B peud TEPMHHBI: YTOJ, CTOPOHBI YIJia, BEpUIMHA YIJIa,
OuccekTpuca yria; MpsAMOM Yrojl, OCTPBIM, TyNOW, pa3BEPHYTHIN YIJIbI;
YEPTEKHBIM TPEYTOJbHUK, TPAHCIIOPTUP, KPYroBas JharpaMma.

N3mepsaTh ¢ MOMOIIBI0 HHCTPYMEHTOB U CPAaBHUBATh BEJIMUMHBI YTJIOB.

CtpouTh yriibl 3a1aHHON BEJIMYMHBI C IOMOLIBI0 TPAHCIIOPTHUPA.

W3Bnekats uH@OpMaLIUIO U3 TAOJMIl U JUArpPaMM, BBITIOJHATH BBIYMCICHUS IO
TaOJIMYHBIM JaHHBIM, CpPAaBHMBATh BEJIWYHMHBI, HAXOIUTh HAUOONBIINE W
HAaMMEHbIIINE 3HAYEHHUS U JIP.

BeimonHaTe c6op uHpOpMaLMK U OpraHu30BbIBaTh MHPOPMALUIO B BUJIE TAOIUI]
U AUarpaMm, B TOM YHUCJIE C IIOMOIIBIO KOMIIBIOTEPHBIX IIPOIPAMM.

[IpuBOAUTH TIPUMEPHI HECIOXHBIX KIacCUPUKALMA W3 pa3IudHbIX obiacTei

KHU3HHU.
2 |§ 2. HeiicrBusi co |59 [IpoexTHble 3agaHusa. MaremaTuka 6
CMEMAHHbIMHU KJ1acc
YncJIaAMHU 000 «I'nobantlad»

90P Maremaruka 6 xiacc

000 «Knace»

Bcepoccuiickue MIPOBEPOYHBIE

paboTsl. MatemaTuka 6 Kiacc

000 «Knace»

Tpenaxep «Obmnako 3HAHU

Marematuka 6 kjacc




000 «DusukonJlad»

KypC YPOKOB 110 MaTeMaTHKe 6 Kiacc

00O «MMHTEPIA»

Marematuka. 6 KJ1acc
WNuTtepakTuBHbBIC 3a0aHUs

00O «CxkaeHnr»

Marematuka 5-9 kiaccel

I'AOY BO MIIT'Y

Marematuka 6 kimacc ®I'AOY AIIO
«AxkageMus MuHNpOCBemeHUS

Poccuny

bubmmorexa MOII

https://uchebnik.mos.ru/catalogque

Poccwuiickas 351ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OoJIMMIIHAgA
IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoOBCKas OoJINMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru
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IIpoctsle u
COCTaBHBIE

HaTypaJbHbIE YnCa

Pasioxxenue uncia Ha

ITPOCTBLIC MHOKHUTCIIN

HauGonpmmii  o0uumii
nenurens.  B3zaumHO

IMPOCTBIC YUCJIa

Haumensiiee o0i1iee
KpaTHOE

HaTypaJIbHBIX YHUCCJI

KouTtponbhas pabota

No 2

[IpuBenenune npodeit
K HalMEHbIIIEMY
obmemy

3HaMCHATCJIIO

CpaBHenue,
CIIOJKEHUE u
BBEIYUTAHUE
OOBIKHOBEHHBIX

npobeit

JIeNCTBHUSL  CIIOKEHMS
u BBEIYUTAHUS

CMCIIAaHHBIX YHCCJI

Kontponsnas pabora

No 3




JeiicTBue 4
YMHOKEHUS

CMCIIAHHBIX YHCCII

Haxoxneune d4actu |4

oeJjaoro

[Ipumenenue 5
pacrpeeNnuTeIbHOTO

CBOMCTBA YMHOKCHHA

Konrtponbsnas pabora | 1

Ne 4

Bzaumuo oOpatHbie | 2

qucliia

JlelicTBUE EeIICHUS 5

Kontponsnas pabora | 1

Ne 5

Haxoxnenne 1emnoro | 5

I1IO0 €TI0 4aCTHu

JIpoOHbIe BRIpaKeHUs | 3

Kontponwsnas pabora | 1

Ne 6

OcHOBHEBIE BHUABI JCATCIIBHOCTH OGy‘I&IOHII/IXCH

dopMyIHUpOBaTh ONPEACICHUS JASTUTEISI U KPATHOTO, MPOCTOTO M COCTABHOTO
9ucia, CBOMCTBA U MPU3HAKH JICTIMMOCTH.

Jloka3pIBaTh M OINPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB YTBEPKICHHS O
JNEITUMOCTH YHUCEII.

KiaccudunmpoBats HaTypaabHbIEe YUCia (Y€THBIC WU HEYETHBIC, TI0 OCTaTKaM OT
JIeJIeHNs Ha 3 U T. II.).

HccenenoBaTh MpOCTEHIIME YUCIOBBIE 3aKOHOMEPHOCTH, IMPOBOJUTH UYHCIOBHIC

AKCHEPUMEHTHI (B TOM UHCIIE C UCTIOIBb30BAHUEM KaJIbKYJISTOPA, KOMIIBIOTEPA).




BepHo ncnons30BaTh B peyu TEPMUHBI: ACIUTEIb, KPATHOE, HAMOOIBIITUN 0OIIIHIA
JeIUTeNb, HauMeEHbIee O0O0Illee KpaTHOE, MPOCTOE YHCIIO, COCTAaBHOE YMHCIIO,
YETHOE YUCIIO, HEYETHOE YMCIIO, B3aMMHO MPOCTHIE YHMCIA, YUCIa-OJM3HEIbI,
Pa3JIOKEHUE YKCIIa HA TPOCThIE MHOXKUTEIIH.

DopMyIUPOBATH ONPEACICHUS NCIUTENS U KPaTHOTO, MPOCTOTO U COCTABHOIO
YyuCia, CBOMCTBA U IPU3HAKHU JEITUMOCTH.

BrinonHsaTh epedbop BceX BO3ZMOXKHBIX BAPUAHTOB ISl TIepecyéTa 0OHEKTOB UJTU
KOMOUHAIMHI, BBIACIITh KOMOWHAIIMU, OTBEYAIOIIUE 3aJaHHBIM YCJIOBUSIM.
Boruucnsate Gpakropuanisl.

Haxonuthk oObeuHEHNE U TIEpeceYeHnEe KOHKPETHBIX MHOXKECTB.

[IpuBoaMTE TIpUMEPHI HECIIOKHBIX KiIacCH(pUKAIMKA W3 pa3IMYHBIX 00JacTei
KU3ZHU.

NnnatoctpupoBaTh TEOPETUKO-MHOKECTBEHHBIE M JIOTUYECKHWE TIOHSTHUS C
OMOIIBIO JuarpaMm Jiliepa — BeHHa.

®opMynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOW JpoOHW, TIpaBHIia
CpaBHEHUS, CIIOKEHUS U BRIUUTAHUSA OOBIKHOBEHHBIX APOOEii.

[IpeoGpa3oBbIBaTh OOBIKHOBEHHBIE IPOOHM, CPaBHHUBATh M YIOPSJAOYMBATH HX.
BbImoNHATE ClOKEHUE W BBIYMTaHHE OOBIKHOBEHHBIX ApOOE M CMeEIIaHHBIX
YuCenl.

['pamMmaTryecku BEpHO YMTATH 3aMUCHU HEPABEHCTB, COACPKAITUX OOBIKHOBEHHBIE
JIpoOu, CYMMBI ¥ pa3HOCTU OOBIKHOBEHHBIX APOOCi.

PemaTtes TekcTOBBIC 3a7a4K apU(METUUECKIMH CTIOCO0aMU.

AHanu3upoBaTh U OCMBICIMBATh TEKCT 3a/adud, NepeQopMyInpoBaTh yCIOBUE,
M3BJIEKaTh HEOOXOAMMYIO WMH(MOPMAIMIO, MOJCIUPOBATH YCJIOBHE C MOMOIIBIO
CXEM, PHUCYHKOB, pEAJIbHBIX MPEIAMETOB; CTPOUTH JIOTMYECKYIO LEMOYKY
pacCyXJI€HUN; KPUTUYECKH OLEHUBATh IIOJYYEHHBIM OTBET, OCYIIECTBIISITH
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO.

BbINOTHAT NPUKUIKY U OLIEHKY B XOJI€ BhIUHUCIICHUI. BBIMONHITE nepedop Bcex
BO3MOKHBIX BAapUAHTOB ISl MepecuéTa OOBEKTOB WU KOMOWHAIIMM, BBIIEIATD

KOM6I/IHaHI/II/I, OTBCYAIOIMC 3aJaHHBIM YCIIOBUAM.




Boeruucnars gpakropuansl.

®opMyIHpoBaTh NPABUIIA YMHOKEHUS U JI€JIEHNUS OOBIKHOBEHHBIX APOOEH.
BbINOJIHATE YMHOKEHUE U JIeJIEHUE OOBIKHOBEHHBIX APOOEH U CMEIIaHHBIX YUCEN.
HaxoauTe yacTH 11eJ10T0 U LENOro Mo ero YacTH.

['pamMmmaTHYeCKH BEPHO YUTATh 3aMMCH MMPOU3BEACHUN M YACTHBIX OOBIKHOBEHHBIX
TpOOeH.

[IpoBOAUTH HECIOXKHBIE HCCIEIOBAaHHUSA, CBSI3aHHBIE CO CBOWCTBAMH JPOOHBIX
qucell, ONMUPAsiCh Ha YMCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C MCIOIb30BAHUEM
KaJbKYJISTOpa, KOMIIBIOTEPA).

HccnenoBath M onKMCHIBATh CBOWCTBA MUPAMU/I, IPU3M, UCTIOIB3YS SKCIIEPUMEHT,
Ha0JII0IeHNEe, U3MEPEHHE, MOJICITUPOBAHUE.

Hcnonb3oBaTh KOMIIBIOTEPHOE MOJACIUPOBAHUE U HKCIEPUMEHT JUIsl U3YUCHHSI
CBOMCTB 3THX 0OBEKTOB.

MonennpoBaTh NUpamMHIbl, IPU3MBI, UCIIOJIb3Ysl OyMary, INIaCTUIINH, IPOBOJIOKY
U JIp.

M3roraBnuBaTh MNPOCTPAaHCTBEHHbIE (UIypbl U3 Pa3BEPTOK; pacro3HaBaTh
pa3BEPTKM MNUPAMUIBL, MNPU3MbI (B YacCTHOCTH, KyOa, MPSIMOYTOJIBHOTO
napa’siesenunesaa).

Pacno3HaBaTh Ha uepTexax, PUCYHKaX, B OKpYXalOIIeM MHUpPE MHpaMUbl,
PU3MBI.

[IpuBOIUTH TIPUMEPHI AHAJIOTOB ATUX TCOMETPUUYECKUX (PUTYP B OKPYKAIOIIEM

MUpE.
3 | § 3. Ornomenus u | 20 [IpoexTHble 3agaHusa. MaremaTuka 6
NponopuHn KJ1acc

000 «I'mo6anJIado»

D0P Maremartuka 6 kiacc

000 «iIKnacce»




Bceepoccuiickue IIPOBEPOYHBIE
pabotel. MatemaTuka 6 kiacc

000 «AKmace»

Tpenaxep «Obnako 3HAHU»
Maremaruka 6 knacc

000 «DuzukonJlad»

KypC YPOKOB 10 MaTeMaTHKe 6 Kiacc

00O «MMHTEPIA»

Maremaruka. 6 KJIacc

HHTCpaKTI/IBHBIQ 3alaHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccel

'AOY BO MIII'Y

Maremaruka 6 kinacc ®I'AOY JIIO
«AxkaneMus MuHInpocBelIeHus

Poccuny

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickast 3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccuiickas OJINMIIHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas oJuMIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

OTHoOILIEHUSA 5

[Iponopuus 3

[Ipsimass u oOpatHas | 3
IPOTIOPIOHATHHBIE

3aBUCHUMOCTH

KonTtponbshas pabora | 1

No 7
Macmrab 2
Cummerpun 2

JlnHa OKpY>KHOCTHU | | 3

wiomaab kpyra. [lap

Kontponwsnas pabora | 1

Ne 8

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

BepHo ucronp30BaTh B p€4u TEPMUHBL: OTHOIIEHNUE YHUCEN, OTHOLIECHUE BEJIUYMH,
B3aMMHO OOpaTHbIE OTHOIICHUS, MPOMOPIHS, OCHOBHOE CBOWCTBO BEpHOM
MIPOIIOPLMH, PSIMO MIPONOPLIMOHAJIBHBIE BEJINYUHBI, oOpaTHO
MIPOTIOPIIMOHATIFHBIE BETMYUHBI, MACIITa0, ITMHA OKPY>KHOCTH, TUIOMIAIb KPYTa,
map u cdepa, ux HeHTp, paauyc U AUameTp.

Hcnonb3oBaTh MOHATHS OTHOLIEHWS W MOPOMNOPUMM NPU PELUICHUU 3a]ad.
[IprBOAUTE MPUMEPHI UCITOJIB30BAHUS OTHOLLICHUM B IMPAKTHUKE.

Hcnonp30BaTh MOHITHE MACIITA0 TIPH PEIICHUH MPAKTHYECKUX 3a/1a4.
BpuncnaTe ANMHY OKPYKHOCTHM W IUIOWIAAL KpYyra, HCIOJb3ys 3HAHUSA O

HpI/I6JII/DKéHHBIX 3HA4YCHHUAX YHCCII.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Pemats 3aJ1a4y Ha IMPOLCHTHI U I[pO6I/I COCTaBJICHUCM IIPOIIOPLHUHA (B TOM YHUCJIIC

3a/1ayy U3 peasbHON MPAKTUKH, UCIIONb3Ys IPU HEOOXOAUMOCTH KAJIbKYJIATOD).

4 |§ 4. [eiicrBua c¢
PALMOHAIbHBIMHU

qyucJiaMu

36

[IpoexTHble 3ananusa. Marematuka 6
KJ1acc

000 «I'mo6anJlado»

D0P Marematuka 6 xiacc

000 «Knaccy»

Bcepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 6 kiacc

000 «Knacc»

Tpenaxep «Obmako 3HaHUW
MaremaTuka 6 Kiacc

000 «DusuronJlad»

KypC YPOKOB IO MaTeMaTuke 6 Kiacc

000 «MHTEPJA»

MaremaTHka. 6 KJIacc
NHTEepakTUBHBIE 3aJaHUS

00O «Ckaenr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y

Marematuka 6 kimacc ®I'AOY IO
«Axkanemusa MuHnpocBeeHus

Poccuny




bubnunorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJINMITHA A
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHA A
IKOJILHUKOB

https://mos.olimpiada.ru

Koopaunarnas
npsiMasi.
IlonoxutenpHple U
OTpUIIATEIIbHBIC

quciia

[IpoTuBOMONIOKHBIE

qucia

Monynb yncia

CpaBHeHue
MOJOXXUTEIBHBIX U
OTPUITATEIbHBIX

qHCCil

3mMeHeHue BEITUUUH

Kontponbnas pabota

Ne 9
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Croxxenue
MOJOXHUTEAbHBIX U
OTPULIATEIBHBIX
YUCEeI C IOMOILBIO
KOOPJIMHATHOM

IIPAMOU

Cnoxenue
OTPHUIIATEIHHBIX

YUCCJII

CnoxxeHue umcen ¢

Pa3HbIMU 3HAKAaMH

JleicTBUE BRIYMTAHUS

KouTtponbshas pabota

Ne 10

JlenicTBHe

YMHOKCHHA

JlericTBHE JIeTICHUA

PanmonanrnHbIC Uncia

CBoiicTBa JIEUCTBUHN C
palroHaIbHBIMU

qucCjiaMH1

Kontponshas pabota

Ne 11

OcCHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

TOYKH Ha HpHMOﬁ, ITOJIOKUTCIBHOC

BepHo wmcnosib30BaTh B peuM TEPMUHBI: KOOpPAMHATHAs NOpsMasi, KOOpJIHMHATA

OTPHULATCIIBHOC qHucCJIo,

IIPOTHUBOIIOJJIOKHBIC YHUCJId, OCJII0OC YUCJIO, MOAYJIb YHUCJIA.




IIpuBOAUTE IpUMEPHI UCTIOJIB30BAHUS B OKPYKAIOIIEM MHUPE IOJOKUTEIBHBIX U
OTpULATENBHBIX YUCeN (TEMIEPATypPa, BEIMTPBILL/TIPOUTPHILL, BBIIIE/HUKE YPOBHS
MODPSL U T. I1.).

N300paxkaTb  TOYKaMU  KOOPAMHATHOM  MpPSAMOM  TOJOXKUTEIbHBIE U
OTPULIATENIbHBIE PAIMOHAJIBHBIC YUCJIA.

XapaKkTepu30BaTh MHOKECTBO LIENBIX YUCET.

CpaBHUBATH NOJOKUTEIBHBIE U OTPULIATENBHBIE YHCIIA.

I'pammaTiyecku  BEpHO  YMTaTh  3allUCHM  BBIPAXKEHUW,  COJEpKALIUX
NOJIOKHUTEIBHBIE U OTPULIATEIbHBIE YHCIIA.

MopenupoBaTh UWIMHJIPBI, KOHYCHI, UCIIOJIb3Ysl OyMary, TUIaCTUIIUH, TPOBOJIOKY
u Jp.

WzroTaBnuBaTh NPOCTPAHCTBEHHBIE (UIYypbl M3 Pa3BEPTOK; paCMO3HABATDH
Pa3BEPTKU UMIMHAPA, KOHYCA.

PacnoznaBate Ha uyepTekax, PUCYHKax, B OKPYXAOLIEM MHUpPE LUIMHJIPHI,
KOHYChl. [IpMBOIUTH MpUMEPHl AHAIOTOB 3TUX TIEOMETPUYECKUX QUTYD B
OKPYKaroIIEM MUPE.

CoOTHOCUTH MTPOCTPAHCTBEHHBIE (GUTYPHI C UX MPOEKIUSIMHU Ha TUIOCKOCTH.
@opmMynupoBaTh IpaBWIa CIOXKEHUS U BBIUATAHUS IIOJOXKUTEIBHBIX U
OTPHULATEIIBHBIX YHUCEIL.

BbBINOJIHATE CII0)KEHUE U BBIYUTAHUE ITOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.
I'pammaTyecku BEpHO 4YHMTaTh 3allMCM CyMM M Pa3HOCTEH, COIEpkKaLIUuxX
IIOJIOYKUTEIIBHBIEC U OTPULIATEIbHBIE YUCIIA.

YuraTe W 3anucbiBaTh OYKBEHHBIE BBIPAKEHUS, COCTaBISATh OYKBEHHBIE
BBIPa)KCHUS 110 YCIOBUAM 3a7ay.

BbluuciiATe 4HMCIIOBOE 3HA4Y€HHE OYKBEHHOIO BBIPDAKEHHSI IPU  3aJaHHBIX
3HAYECHUSX OYKB.

Haxonute nimHy oTpe3ka Ha KOOpAWHATHOW MPSIMOW, 3Hast KOOPAUHATHI KOHIIOB
3TOr0 OTpe3Ka.

Pacno3snaBath Ha depTekax, PHUCYHKaX, B OKPYKAIOIIEM MHPE IPU3MBI,

OUIXMHAOPBI, IIMPaMHAbl, KOHYCBI.




@opmMynUpoOBaTh NpaBWIA YMHOXEHUS M JCJICHHUS TMOJOXUTEIbHBIX H
OTPULIATENBHBIX YUCET.

BbINOJIHATE YMHOXKEHHUE U JAECIEHUE MOJOKUTENBHBIX U OTPUIATEIBHBIX YHUCEIN.
BbruucniaTs unciaoBoe 3HaU€HHE TPOOHOTO BBIPAKEHUS.

['paMmaTnyecku BEpHO YMTATh 3alMCU MTPOU3BEICHUN U YaCTHBIX, COAEPKAILIUX
ITOJIOKUTEIIbHBIE U OTPULIATEIbHBIE YUCIIA.

XapaKTepu30BaTh MHOKECTBO PALIMOHAIBHBIX YUCEN.

UutaTh ¥ 3amuchbiBaTh OYKBEHHBIC BBIPAKEHUS, COCTaBIISATh OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUAM 3aad.

Boluncnsate uucioBoe 3HaueHUE OYKBEHHOTO BBIpAXKEHUS TIPU 3aJaHHBIX
3HAYEHUAX OYKB.

dopMmynupoBaTh M 3alMChIBaTh C IOMOIIBI0O OYKB CBOWCTBA JEHUCTBUHN C
palMoOHAIBLHBIMUA YHCJIAMHU, TPUMEHSATh HUX JJIA NPeoOpa30oBaHUsSI UYHCIOBBIX
BBIPAKECHUM.

CocTaBiTh ypaBHEHHUS M0 YCIOBUSAM 3a7a4.

Pemate mpocteiimne  ypaBHEHHsT Ha  OCHOBE  3aBUCHMOCTEM  MEXIY
KOMITOHEHTaMU apu(PMETHIECKUX JIEHCTBHIA.

Pemrate TekcToBBIE 3a1a9M apUPMETHIECKUMU CIIOCOOaMU.

Pemiate morunyeckue 3aa4u ¢ TOMOIIBIO TpadoB

5 | § 5. Pemenue | 16 [IpoexTHble 3agaHusa. MaremaTuka 6
YPaBHeHUM KJ1acc
00O «I'nobantlad»

90P Maremaruka 6 xiacc

000 «Knacec»

Bcepoccuiickue MIPOBEPOYHBIE
paboTel. MatemaTtuka 6 Kiacc

000 «iKnacc»




Tpenaxep «Obnako 3HAHU»
Maremaruka 6 knacc

000 «DusukonJlad»

KypC YPOKOB 10 MaTeMaTHKe 6 Kiacc

00O «MMHTEPIA»

Maremartuka. 6 KJ1acc
WNuTtepakTuBHbBIC 3a0aHUs

000 «CxkaeHnry

Maremaruka 5-9 kiaccel

I'AOY BO MIIT'Y

Marematuka 6 kimacc ®I'AOY AIIO
«AxkageMus MuHNpoCBemeHUs

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast a3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMIIHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OoJIMMITHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/

https://mos.olimpiada.ru

PackpriTe cko6ok 2
Koadpurment 2
[TonoOHbIe 3
ciaraeMble

Konrtponbsnas pabora | 1

Ne 12

Pemenue ypaBuenuit | 7

Konrtponbsnas pabora | 1

Ne 13

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

BepHo wHcmonap30BaTh B pedyM TEPMUHBI: KO3 GHUIIMEHT, PACKPBITHE CKOOOK,
0JIOOHBIC cllaracMbie, MPUBEICHUE MOJTOOHBIX ClaraeMblX, KOPCHb YpaBHCHUS,
JUHENHOE ypaBHEHUE.

['paMMaTHyecKku BEpHO YUTATh 3aITUCH YPABHEHMUIA.

PackpbiBaTh CKOOKH, YNpOIIAaTh BBIPAKEHHUS, BBIYUCIATH KO UIIUEHT
BBIPYKEHUS.

PemaTth ypaBHEHHS] yMHOKEHUEM UJTU JEJICHUEM 00EUX €ro YacTel Ha OHO U TO
K€ HE PABHOE HYJIO YUCIO TyTEM IMEpeHoca claraeMoro M3 OJHOW YacTH
YpaBHEHHSI B APYTYIO.

Pemath TeKCTOBBIE 3a/1a4M C IOMOIIBIO YPABHECHUH.

PemaTh TekcTOBBIC 3a0a4K apU(HMETUYECKUMU CIIOCOOaMHU.

[TpuBOIUTH IPUMEPHI KOHEUHBIX U OECKOHEYHBIX MHOKECTB.

Pemate njorudeckue 3agadyu ¢ MOMOIIbIO rpados.

6 | § 6. Koopamnarel Ha | 13 [IpoekTHbIe 3amanus. MaTematuka 6
TIOCKOCTH KJ1acc
000 «I'mo6anJlady»

D0P MaremaTtnka 6 Kiacc



https://mos.olimpiada.ru/

000 «AKmace»

Bceepoccuiickue IIPOBEPOYHBIE
paboTsl. MatemaTuka 6 Kiacc

000 «AKmace»

Tpenaxep «O6nako 3HAHUW»
MaremaTuka 6 Kiacc

000 «DuzukounJlad»

KypC YPOKOB IO MaTeMaTHKe 6 Kiacc

000 «<MHTEPJA»

Maremartuka. 6 KJIacc
I/IHTCpaKTI/IBHble 3aJJaHusA

000 «CxkaeHnr»

Maremaruka 5-9 kiaccol

'AOY BO MIII'Y

Marematuka 6 knacc ®I'AOY AIIO
«AxkageMust MuHnpocBeeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogque

Pocculickas 35ekTpoHHAas MIKOIA.

https://resh.edu.ru/subject/3/5/
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Bceepoccutickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

[lepnenaukynspueie | 2

IMpsAMBIC

[TapannenbHbie 2

IMPpsAMBIC

Koopnunarnas 3

IIJTIOCKOCTD

[IpencraBnenue 5
YHCJIOBOM
uHOpMaUK Ha

rpadukax

Kontponwsnas pabora | 1

Ne 14

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

BepHo wucmonp3oBaTh B peud TEPMHHBI: TEPHCHAMKYJSAPHBIE TMPSMEIE,
napajjiebHbIE MPSMbIE, KOOPJIWHATHAS TUIOCKOCTh, OCh a0CITUCC, OCh OpJWHAT,
cTonbuaras quarpaMmma, rpaduk.

OOBsICHATh, KakuWe TpSIMbIC HA3bIBAIOT MEPHEHANKYIIPHBIMH W Kakue —
napayieTbHBIMA, (HOPMYITUPOBATH UX CBOWCTBA.

Ctpouth NepreHIUKYISPHBIC U MapaUICTbHBIE IPSIMBIE C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB.

CtpouTh Ha KOOPAMHATHOW TUIOCKOCTH TOYKH ¥ (UTYPHI MO 3aJaHHBIM

KOOpAuHaTaM; OIIPCACIIAThE KOOPANHATHEI TOYCK.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Yurarh rpauky NpOCTEUIINX 3aBUCUMOCTEM.

PemaTh TekcTOBBIE 324K ApU(YPMETHUECKUMH CIIOCOOaMU.

AHanu3upoBaTh U OCMBICIHMBATh TEKCT 3aJayM, nepeopMyIupoBaTh YCJIOBHE,
U3BJIEKaTh HEOOXOIUMYI MH(OpPMAIUIO, MOAEIUPOBATh YCIOBUE C MOMOIIbIO
CXEM, PHUCYHKOB, pEAJIbHBIX IPEIAMETOB; CTPOUTH JIOTUYECKYIO LENOYKY
PacCy)XKIECHUN; KPUTUYECKH OLIEHUBATh IIOJYYEHHBIM OTBET, OCYIICCTBIIATH

CaAMOKOHTPOJIb, ITPOBCPAA OTBET HA COOTBCTCTBUC.

HTorosoe moBTopeHue Kypca MareMaTuku 6 kiacca 12 yacos

Aure0Opa
No | rema KonnuecTBo | DieKTpOHHBIE obOpaszoBaTeabHbIE
4acoB pecypchl
7 kaacc 102
1 |Yucaa 25 [IpoekTHble 3anaHus. Maremartuka.
BbIYMCJICHHS. BeposATHOCTB M cTaTUCTHKA. 7 Ki1acc
PaunuoHaj bHbIe 00O «I'no6anJlady»
yucaa
D0P Anrebpa 7 xnacc
000 «AKnace»
Bcepoccuiickue IIPOBEPOYHBIE

paboTel. MaTtematnka 7 Kiacc

000 «Knace»

Maremartuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHBIG 3aJaHus

00O «CkaeHnr»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y




Anrebpa 7 xmacc DI'AOY IO
«Axagemus MUuUHIIpOCBEIICHUS

Poccumny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa a
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

IlonsaTue
paloOHaIBLHOTO
qHcIa.
Apudmetnueckue
JICUCTBUS C
palroOHaIbHBIMU

yuciamu. CpaBHEHHE,

YIOpsI0YMBaHNE
palMOHATBHBIX YHCEIL.
CrenieHp c
HATypaIbHBIM
IMOKa3aTeJIEM.

Penienrie  OCHOBHBIX
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3ajay  Ha  Jpo0wu,
IIPOLICHTHI u3
pEaNbHOW  NPAKTUKHU.
IIpusHaku
JNETUMOCTH,
pasioxeHue Ha
MHOXUTEIN
HaTypaJIbHBIX YHCEIL.
PeanbHbie
3aBUCUMOCTH. [Ipsimas
u oOpatHast

MpOIMOpPUNOHAJIBHOCTH

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

CucremaTH3upoBaTh M o0OOramarh 3HAHUS 00 OOBIKHOBEHHBIX M JIECATUYHBIX
TPOOSIX.

CpaBHUBaTh W YIOPSIOYMBATH IpOOH, MPEoOpa3oBBIBas IMPH HEOOXOIUMOCTH
JeCSITHYHBIC TPOOY B OOBIKHOBEHHBIC, OOBIKHOBCHHBIE B JICCATHYHBIC, B YACTHOCTH
B OECKOHEUHYIO JICCATUIHYIO APOOE.

[TpumensaTH pazHOOOpa3HbIE CIIOCOOBI U MPUEMBI BRIYUCIICHUS 3HAYCHUH TPOOHBIX
BBIPAKCHUM, COJIEPKAIINX OOBIKHOBEHHBIC M JIECATHUYHBIC TPOOH: 3aMCHSTH MPH
HEOOXOJUMOCTH  JICCATHYHYIO JApoO0b OOBIKHOBEHHOW H  OOBIKHOBEHHYIO
JECATUYHON, TIPUBOJIUTH BbIpaKeHWEe K (Qopme, Hambonee ymoOHOW s
BBIYHCIICHUMN, Pe0Opa30BhIBATh IPOOHBIE BBHIPAKECHUS HAa YMHOXKEHUE W JICIICHUE
JECATUYHBIX IPOOEH K TEUCTBHUSIM C IIEJIBIMU YHCIIAMHU.

[IpuBOoMUTh dYHCTIOBBIE W OYKBEHHBIE TIPUMEPHI CTENEHHW C HATypajJbHBIM
nmokasaresieM, OOBSCHSSI 3HAYCHUS OCHOBAHMS CTEIICHW W TIOKA3aTelsl CTETNCHH,
HAXOJUTh 3HAYCHUS CTEIECHEH BUa a n (a — Jr000€ parMoHAIIbHOE YUCIO, N —
HaTypaJIbHOE YUCIIO).

[TorMMaTh CMBICT 3amuCH OOJBIITUX YHCENT C MOMOIIBI0 JECITHYHBIX ApoOe u

crerneHer yncia 10, MpUMEHSATh UX B PEAJIbHBIX CUTYAIUsX.




[IpuMeHsATh TpPU3HAKU NEIMMOCTH, PA3JIOKEHHE HA MHOMXKUTEIU HATYpaJbHBIX
yucen. Pemartk 3a7aun Ha 4acTH, MPOIEHTHI, MIPOMOPIIMU, HA HAXOXKJIECHUE NPOOH
(IpolieHTa) OT BEJIMUUHBI U BEJIMUUHBI IO €€ TpoOu (IPOLIEHTY), ApoOu (MIPOIEHTA),
KOTOPBIM COCTABIISIET OJIHA BEJIMYMHA OT JIPYTOM.

[IpuBoauTh, pazOuparh, OIEHUBATH PA3JIUYHBIC PEIICHUs, 3alHUCH PELICHUM
TEKCTOBBIX 33/1au.

PacnosnaBath W OOBSCHSTH, ONHUpasiCh  HA  ONpEACNICHUS,  MPAMO
MPOMOPIMOHATILHBIE U OOpaTHO MPOMOPIUOHATBHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; TTPUBOJAUTH MPUMEPHI ITUX 3aBUCUMOCTEN W3 peajbHOTO MHpa, U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemrath nmpakTUKO-OPUEHTUPOBAHHBIC 3a7a4d HA JIPOOM, MPOIEHTHI, MPSIMYI0 U

00paTHYyIO MPOMOPIUOHATHHOCTH, MPOMIOPIIUN

2 | Aaredpaunyeckue 27 [IpoexTHble 3amaHuss. MaremaTHka.
BbIPa:KeHU S BepositHOCTh 1 cTaThcTHKA. 7 KIlacc
000 «I'nobantlad»
D0P Anrebpa 7 kiace
00O «AKnace»
Bceepoccutickue MPOBEPOYHBIEC

paboTtel. MaTtematnka 7 Kiacc

000 «Knace»

Marematuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHBIG 3aJaHus

00O «CkaeHnr»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y




Anrebpa 7 xmacc Dr'AOY [AIIO
«Axagemus MUuUHIIpOCBEIICHUS

Poccuny

bubnunorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa a
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKast OJIMMIIMaZa IMKOJIBHHUKOB

https://mos.olimpiada.ru

bykBeHnHbIE
BBIPAKCHUSI.
[TepemenHsbIe.
Jlonmyctumbie
3HA4YCHUS
MIEPEMEHHBIX.
DopMyIIbL.
[IpeoGpazoBanue
OYKBEHHBIX
BBIPAXKEHU,
PacCKpBITHE CKOOOK H
MIPUBEJICHHE
MOA0OHBIX

ciaaraeMbix. CBOMCTBA
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CTEICHU v
HaTypaJbHbIM
MOKa3aTelIeM.
MHOTO4JICHHI.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHUE
MHOTOYJICHOB.
dopmyiisl
COKPaIIEHHOTO
YMHOKEHMUS.
Paznoxenue
MHOTOYJICHOB Ha

MHOXXHUTCIIN

OcHOBHEBIE BHUABI JCATCIIBHOCTHU 06yt1a}01111/1x051

Ommanmets anreOpanveckoldl TEPMHHOJIOTHEH W CHMBOJIMKOW, MPHUMEHATH €€ B
IpoIlecce OCBOCHUS YIeOHOT0 MaTepuara.

Haxonuth 3HaueHWss OyKBEHHBIX BBIPAKCHHHA INPU 3aJaHHBIX 3HAYCHUAX OYKB;
BBITTOJTHATH BRIYHUCIICHHS 110 (pOpMYJIaM.

BemonHaTe mpeoOpa3oBaHHs IEJIOT0 BBIPAXKEHHWS B MHOTOWICH IPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BEITIOJTHATS YMHOKEHHE OJTHOWICHA HA MHOTOYJIEH ¥ MHOTOWICHA Ha MHOTOIEH,
MPUMEHSTH (HOPMYJITBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCymecTBIsATh Pa3OKEHHE MHOTOWICHOB Ha MHOXHUTENN IMyTEM BBIHECEHUS 3a
CKOOKM OOIIEro MHOXKHTES, IPUMEHEHHS (POPMYIIBI pa3HOCTH KBAAPATOB, (hOPMYIT
COKPAIIEHHOTO YMHOXXEHUS.

[TpumensaTs mpeoOpa3oBaHUE MHOTOUYJICHOB IJISl PEIICHWS PA3IMYHBIX 3a1ad U3
MaTEeMaTUKH, CMEXKHBIX MPEAMETOB, W3 PEATbHON MPAKTUKUA. 3HAKOMHTHCS C

I/ICTOpHeﬁ Pa3BUTHA MAaTCMAaTUKH




YpaBHeHus

HepaBeHCTBA

20

[IpoekTHble 3amanusa. Maremaruka.
BeposTHOCTh M cTaTUCTHKA. 7 KJace

000 «I'nmo6antladoy»

D0P Anrebpa 7 kiacc
000 «IKnacey

Bcepoccuiickue IIPOBEPOYHBIE
paboTsl. MaremaTuka 7 Kiacc

000 «IKmacey»

Marematuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHBIQ 3alaHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccol

'AOY BO MIII'Y

Anrebpa 7 wmacc OI'AOY JIIO
«AxaneMus MuHIpocBeeHus

Poccuny

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickast 3neKTpOHHas 1IKOJA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaJa IKOJIBbHUKOB

https://mos.olimpiada.ru

YpaBHeHue, IpaBuia
npeoOpa3oBaHus
ypaBHEHU,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JIuneiiHoe ypaBHEHUE
C OJHOW MEPEMEHHOM,
pELIEHUE JIMHEHHBIX
ypaBHeHul. Peuienue
3aa4  C  IOMOILBIO
YpaBHEHUM.
JluneriHOEe ypaBHEHHE
c JIBYMsI
IIEPEMEHHBIMA U €TI0
rpaduxk. Cucrema
JIBYX JIMHEUHBIX
YPaBHEHUU C JByMS
IIEPEMEHHBIMH.
Pemenue CUCTEM
YPaBHEHHI CIIOCOOOM
MOJCTAaHOBKU u

CIIOCOOOM CJIOKEHU S

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

PemaTte nuHeitHOE ypaBHEHHE C OAHOM ITIEPEMEHHON, NPUMEHSIS MPABUJIA MIEPEX0/1a
OT UCXOJHOTO YPaBHEHHUs K PABHOCUIIBHOMY €My 0oJiee MpOCTOro BHUA.

[IpoBepsTh, ABASETCS U KOHKPETHOE YHCIO KOPHEM YPABHEHHS.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

[TonOupaThs npuMepsI ap YUCE, SIBISIIOUIUXCSA PEIIEHUEM JIMHEHHOTO YPABHEHHUS C
JBYMSI IEPEMEHHBIMU.

Ctpoutrh B KOOPJAMHATHOW IJIOCKOCTU TPaUK JMHEHHOrO0 YpaBHEHHUS C ABYMS
NEePEMEHHBIMU; MOJIB3YACh IPAPUKOM, TPUBOJIUTH PUMEPHI PEIICHUS YPABHEHUS.
HaxonuTe penienne cucTeMsl BYX JINHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.
CocCTaBIAATh U pelIaTh YPABHEHUE WM CUCTEMY YPABHEHMI IO YCIOBHIO 3aJ]1ayH,

HHTCPIPETUPOBATH B COOTBCTCTBHUH C KOHTCKCTOM 3a/1a4U HOqueHHBIfI pe3yjabTart

4 | KoopanHaTbl u|24 [IpoekTHbie 3anaHus. Maremartuka.
rpagpuxku. PyHKuuu BeposTHOCTB M cTaTUCTHKA. 7 Kace
00O «I'no6antla6»
D0P Anrebpa 7 kimace
00O «AKnace»
Bceepoccutickue IIPOBEPOYHBIE

paboTel. MaremaTuka 7 Kiacc

000 «Knacc»

Marematuka. Anrebpa 7  Kiacc
NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIII'Y

Anre6pa 7 wmacc OI'AOY JIIO
«AxanemMus MuHnpocBeeHus

Poccuny

buomuorexa MOIII




https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas WIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

Koopaunara Touku Ha
npssMoi.  Yucnoseie
IPOMEXYTKHU.
Paccrostnue  mexny
IBYMS TOYKaAMH
KOOPJIMHATHOM
MIPSAMOM.
[IpssMmoyronbHas
CUCTEMA KOOpJWHAT
Ha IIJIOCKOCTH.
[Tpumepsl Tpadukos,
3aIaHHBIX
dbopmynamu. UYteHue
rpauKoOB  peasbHBIX
3aBUCHMOCTEM.
[lonsitne  QyHKIUU.
I'padux byHKIMN.
CaoiicTBa (PyHKIUH.

JIluneiinast  QyHKUUS.
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[locTpoenue rpaduxa
JAUHEHHOW (QyHKUUU.
I'padux pyHkumun y =

x|

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

N300paxaTth Ha KOOPIAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATAM, Jy4d, OTPE3KH, WHTCPBAJIbI; 3alMChIBATh MX HA aireOpandeckom
SI3BIKE.

OtmedaTh B KOOPUHATHOM MJIOCKOCTH TOYKH T10 33/ TaHHBIM KOOPAUHATAM; CTPOHUTH
rpauKyd HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (OpMYyJIaMH, B TOM YHCJE C
TIOMOIILI0 IU(PPOBBIX JabOpaTOPHUH.

[TpuMeHATh, M3y4aTh MPEHMYIIECTBA, WHTEPIPETUPOBATh TpadHUUECKH CIOCO0
NpECTaBIICHUS U aHAJIN3a Pa3HOOOpa3HOH )KU3HEHHON MH(POpMAIUH.

OcBauBath noHsATHE PYHKIMH, OBJIaAeBaTh QYHKIIMOHATHLHON TEPMUHOIOTHEH.
Pacrio3naBaTh nuHelHy0 (yHKIHIO Yy = kx + b, ommceIBaTh €€ CBOWCTBa B
3aBUCHUMOCTHU OT 3Ha4eHUHN Kod()PuiineHToB k u b.

Crpouts rpaduky THHEHHON QYHKIMK U QYHKIUH Y = |x|.

Hcrnons3oBaTh muGpOBBIE peCcypchl IS IMOCTPOCHHS TpadukoB (QYHKIUHA U
W3yYEHUS UX CBOMCTB.

[IprBOAUTE IPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX IIPOLIECCAX U SIBIICHUAX

5 | IloBTOpenne u|lb [IpoekTHbie 3anaHus. Maremaruka.
00001IeHue BeposiTHOCTh M CTaTUCTHKA. 7 KJace

000 «I'nobantlad»
D0P Anrebpa 7 xnacc
00O «AKnacce»
Bcepoccuiickue MIPOBEPOYHBIE
paboTsl. MatemaTuka 7 Kiacc
000 «AKnace»




Marematuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHble 3aJaHusa

000 «Ckaenry»

Marematuka 5-9 kiaccel

I'AOY BO MIII'Y

Anrebpa 7 xmacc DrAOY IIO
«Axkanemus MUHIIPOCBEIICHHSI

Poccuny

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHaga
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaZa IMKOJBbHHUKOB

https://mos.olimpiada.ru

[ToBTOpEHUE

OCHOBHBIX ITOHATHU U
METOAOB  Kypca 7
Kiaacca, 0000meHue

3HAHUU

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1
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BeiOupath, NpUMEHSATh OLEHUBATH CIOCOOBI CPaBHEHUS YMCEJ, BBIYUCICHMI,

npeoOpa3oBaHUM BBIPAKEHUM, PEIIEHUS] YPaBHEHUN.

Ocy1ecTBasATh  CaMOKOHTPOJIb

BBIIIOJIHAEMBIX JCUCTBUM U CaMOIIPOBEPKY

pe3yibTaTa BIYMCIECHUN, MPeoOpa3oBaHuil, TOCTPOSHUH.

Pematp 3agadyu H3 peaHBHOﬁ JKU3HHU, NPUMCHATbL MATCMATUYCCKHUC 3HAHUA I

peneHns 3a1a4 U3 Ipyrux npeaMeTOB.

Pemate TeKCTOBEIE 3a1a4, CpaBHUBATD, BBI6I/IpaTB CIIOCOOBI PCUICHUA 3a1a49U

Ne | rema KomuuectBo | DnekTpoHHBIC o0Opa3oBaTebHbIC
4acoB pecypchl
8 Kkiace 136
1 | Yucaa u| 15 [IpoexTHble 3amaHus. MaTemaruka.
BBIYHCJICHHS. BeposTHOCTE M cTaTHCTHKA. 8 Kilace

KBaapaTHbie KOpHH

000 «I'mo6anJlady»

D0P Anrebpa 8 kiace
000 «AKnace»

Bceepoccutickue MIPOBEPOYHBIC

paboTel. MaremaTuka 8 kiacc

000 «Knacec»

Marematuka. Anrebpa 8  Kkiacc

NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHr»

Marematuka 5-9 kiaccol

'AOY BO MIIT'Y




Anrebpa 8 xmacc Dr'AOY JIIO
«Axagemus MUHIIPOCBEIICHHUSI

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa A
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

KBagpaTHblii KOpeHB
u3 yucna. [louarue 06
UppalroHaIbHOM
yucne. JlecsaTuuHbie
MPUOTIMKEHUS
HppalMOHATBHBIX
YHUCell.
JlercTBUTEIbHBIC
4yuca. CpaBHeHue
JEUCTBUTEIIBHBIX
YHUCell.
Apudmetnyeckuit
KBaJIpaTHBI KOPEHb.

YpaBHEHUE BUA X° =



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

a. CaoiicTBa
apupMEeTUIECKUX
KBaJpaTHbIX KOPHEW.
[IpeoGpazoBanue
YHUCIIOBBIX
BBIPAXCHU,
CoZIepKaLUX

KBaJIpaTHBIC KOPHHU

OCHOBHEIC BHUBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

dopMyTUpoBaTh OMPEACIICHUE KBAJAPATHOTO KOPHS M3 4YHCIA, apu(PMETHIECKOro
KBaJ[paTHOT'O KOPHS.

[IpuMeHATH onepanyio U3BJICUCHUS KBAIPATHOTO KOPHS M3 YMCIIA, UCTOJIb3YS TIpU
HEOOXOAUMOCTH KaJIbKYJISATOP.

OneHuBaTh KBaJApaTHBIE KOPHU LIEJBIMU YUCIAMU U JECATUUHBIMU JPOOSMHU.
CpaBHUBaTh M YHOPSAOYMBATH palMOHAJIbHBIE M HppalMOHAIbHBIE YHUCIA,
3aIIMCaHHbIE C IOMOIIBIO KBAJIPATHBIX KOPHEH.

WccneoBaTh ypaBHEHHE X2 = a, HAXOAUTh TOUHBIE U IIPUOIMKEHHBIE KOPHU MPH a
> 0.

HccnenoBaTh CBOMCTBA KBaJAPATHBIX KOPHEW, MPOBOAS YMCIOBBIE SKCIIEPUMEHTHI C
UCIIOJIb30BAHUEM KaJIbKYJISTOpa (KOMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHICCKUX KBAJPATHBIX KOPHEH; TPUMEHSITh UX IS
peoOpa3oBaHus BBIPAKCHHIM.

BoinonHsATh npeoOpa3oBaHus BEIpaKEHUM, COAEPKAIINX KBAaIpaTHbIE KOPHHU.
Bripaxxath nmepeMeHHbIE U3 TEOMETPUIECKUX U PU3NIECKUX (POPMYIL

BoluncnsaTh 3HaU€HUs1 BBIpAXKEHUM, COJIEpPKALIUX KBaJIpaTHBIE KOPHH, MCIOJb3Ys
MIpU HEOOXOAUMOCTHU KaJIbKYISATOP.

Hcnonb30BaTh B X0/1€ pelICHUs 3a4a4 dJIEMEHTAPHbIE TPEACTABICHHUS, CBI3aHHBIE C
NpUOIMKEHHBIMY 3HAYCHUSIMU BEJIMUHH.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHSI MATEMATUKH




Yuciaa 17§

BbIYHCJICHUSA.
CreneHnn ¢ UHeJbIM

nmoxkasarTejieM

[IpoekTHble 3amanusa. MaremaTuka.
BeposaTHOCTB M cTaTUCTHKA. 8 KJ1accC

000 «I'nmo6antlady»

D0P Anrebpa 8 kiacc
000 «IKnacey

Bcepoccuiickue IIPOBEPOYHBIE
paboTsl. MaremaTuka 8 kiacc

000 «Kmnacey

Marematuka. Anre6pa 8  Kiacc

HHTepaKTI/IBHBIQ 3alaHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccol

'AOY BO MIII'Y

Anrebpa 8 wimacc OI'AOY IO
«AxkaneMus MuHnpocBeleHus

Poccuny

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast 3neKTpOHHAas 1IKOJA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMIIHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaJa IKOJIBbHUKOB

https://mos.olimpiada.ru

CreneHb ¢  II€IBIM
ITIOKAa3aTeJIeM.
CranpapTHas 3amuch
YyucIa. Pazmepsl
00BEKTOB
OKPYKAIOIIEro Mupa

(OT  BJeMEeHTapHbBIX

YaCTHII 70
KOCMHUYECKUX
00BEKTOB),
JUTATETBHOCTH
TIPOIIECCOB B

OKpYXKaloIeM MHUpe.
CBoiicTBa CTENEHU C

OESJIBIM ITOKa3aTCJIEM

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

DopMynUPOBATH ONPEACIECHUE CTENIEHU C LEIBIM [TOKA3aTENEM.

[IpencraBnars 3anUCh OOJBITNX U MAJIBIX YUCEN B CTAHJAPTHOM BHJIC.

CpaBHUBAThH YKCIIa U BEJIMYUHBI, 3alIUCAHHBIE C UCTIOJIb30BaHuEM creneHu 10.
Hcnonp30oBaTh 3amuch 4MCEN B CTAHAAPTHOM BUJIE JJISI BBIPAXKEHUS DPa3MEPOB
00BEKTOB, JUIUTETLHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.

dopMynmHupoBaTh, 3aMHCHIBATH B CUMBOJUYECKOW (OpME W WILTIOCTPUPOBATH
MIPUMEPAMHU CBOMCTB CTEIEHU C LIEJIBIM MOKA3aTEIIEM.

[IpuMeHsTh CBOMCTBA CTENEHM JJIsi MpeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX

CTCIICHHU C LCJBIM IIOKA3aTCICM.
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BeimonHsaTh I[CflCTBHSI C yucCjiaMi, 3allTMCaAHHBIMHU B CTAHAAPTHOM BHUC (YMHO)KCHI/IG,

JieJICHUE, BO3BEJICHUE B CTETICHB)

3 | Anredpanyeckue 5 [IpoekTHbie 3amanusa. MaremaTuka.
BbIpaKEeHHUSI. BeposTHOCTB U cTaTuCTHKA. 8 KIlacc
KBaapartuslii 00O «I'no6anJlad»

TPEXYJIeH

D0P Anrebpa 8 kiacc
000 «AKnace»

Bcepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 8 kiacc

000 «AKmnacey»

Marematuka. Anre6pa 8  Kiacc
HHTepakTUBHBIE 3a1aHUs

000 «CxkaeHnr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

Anrebpa 8 wmacc OI'AOY IO
«AxageMust MuHnpocBeeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogque

Pocculickas 35ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/
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Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIINaJda IIKOJIBHUKOB

https://mos.olimpiada.ru

KBagpaTHslii
TPEXUJICH.
Paznoxenne
KBaJIpaTHOTO
TpEXWIeHa

MHO>XHUTCIIN

Ha

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

PacniosHaBath  KBagpaTHBIN

Pa3JI0KCHHUA Ha MHOKHUTCIIN.

TPEXUIIEH,

yYCTaHaBJINBATbL BO3MOKHOCTb €TO

PaCKJIaI[LIBaTL Ha MHOXHUTCIN KBaIIpaTHHﬁ TpéX‘IJICH C HCOTPHULATCIIbHBIM

AUCKPUMHUHAHTOM

4 | Auredpanyeckue
BbIPa:KeHM .
AureOpanyeckast

Apodb

15

[IpoextHpie 3amanHus. Maremaruka.

BeposiTHOCTh 1 cTaTHCcTHKA. 8 KIlace

000 «I'mo6antlado»

D0P Anrebpa 8 xnacc
000 «iKnaccy»

Bcepoccuiickue MIPOBEPOYHBIE
paboTel. MaTtematnka 8 Kiacc

000 «AKmace»

Marematuka. Anrebpa 8  Kiacc

HHTepaKTI/IBHBIe 3aJaHus
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000 «Ckaenr»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 8 xmacc DrAOY JIIO
«Axkanemus MUHIIPOCBEIICHHMSI

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas IIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa a
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKast OJIMMIIMaJa IMKOJIBbHHUKOB

https://mos.olimpiada.ru

AnreGpandeckas
npo6n.  JlomycTtumblie
3HAYCHHS
MIEPEMCHHBIX,
BXOJISITIIAX B
anredpandeckue
BBIPAKCHHS.
OCHOBHOE  CBOWCTBO

anreOpanyeckoi
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npobu. CokpalleHue
npobeit.  CnoxeHue,
BBIYUTAHHE,
YMHOCHHE U JICTICHUE
anreOpanyecKkux
TpOOEH.
[Ipeo6pazoBanue
BBIPAXCHU,
COJIepIKaIIIX
anreOpanyeckue

Ipoou

OCHOBHEIC BHUOBI JCATCIIBHOCTHU O6ytlaIOHII/IXCSI

3anuchIBaTh anreOpandecKrue BhIPaKCHHUS.

Haxoaute 065acTh onpeneiaeHus: palioHaIbHOTO BBIPAKEHUS.

BhINOJIHATH YKCTIOBBIE TTOACTAHOBKY U BHIYUCISITH 3HAYCHUE APOOH, B TOM UHUCITIE C
MOMOIIBIO KAJIBbKYJIATOPA.

dopMyIUpoBaTH OCHOBHOE CBOMCTBO aJire0pandeckoi ApoOoH U MPUMEHSITh €ro s
npeoOpazoBaHus IpoOei.

BBITIOTHATE NEUCTBUS ¢ anreOpandecKuMH IPOOSIMHU.

[TpumensaTh TPpeoOpa3oBaHUs BBIPAKCHHM JJIsI PEIICHHS 3a/1a4.

Beipaxxatb  mepemMeHHble  u3  Gopmyn  (PpuU3HUECKHX, TEOMETPUYECKUX,

OTHMCHIBAIOIINX OBITOBBIE CUTYAIIUH )

5 | YpaBHenus u| 15 [IpoekTHble 3amanus. MaremaTuka.
HepaBeHCTBA. BeposiTHOCTh U cTaTHCTUKA. § Kilacc
KBaapaTHbie 000 «I'nmob6antlado»

YPaBHeHHSs
D0P Anrebpa 8 xmacc
000 «AKnace»




Bceepoccuiickue [IPOBEPOYHBIE
pabotel. MatemaTuka 8 Kiacc

000 «AKmace»

Marematuka. Anrebpa 8  Kkiacc
WHTEepaKkTUBHBIE 3aIaHUs

000 «CxkaeHnry

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 8 xmacc DPrAOY JIIO
«Axanemus MUHIIPOCBEIICHHS

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccwuiickas s5ekTpoHHas mIKoJIa.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJINMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaZa IKOJbHHUKOB

https://mos.olimpiada.ru

KBanparnoe
ypaBHeHue. HenosHoe

KBaJI[paTHOE



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

ypaBHeHHE. PopMmyiia
KOpHEN KBaJpaTHOIO

ypaBHeHUs. Teopema

Buera. Pemenue
YPaBHEHUHN,
CBOASAIIMXCS K
KBaJIPATHBIM.

[IpocTeiimue npoOHO-
parmoHaIbHbBIC
ypaBHEeHHs. Pemenue
TEKCTOBBIX 3a7a4d C
ITOMOIILIBIO
KBaJIpaTHBIX

YpaBHECHUH

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

PacriozHaBaTh KBaJipaTHbIE YpaBHEHHUS.

3anuchiBaTh (QOpMYNy KOpHEH KBaJApPaTHOTO YpaBHEHUS; pEIIaTh KBaJpaTHBIE
YpaBHEHHSI — TIOJIHBIE W HETIOTHBIE.

[IpoBoauTh IpOCTENIIINE UCCIEAOBAHUS KBAIPATHBIX YPABHEHUH.

Pemath ypaBHEHUsI, CBOAAIINECS K KBaJIpaTHBIM, C MTOMOIIBIO MPEeoOpa3oBaHU U
3aMEHOW MEPEMEHHOM.

HaGmronate ¥ aHanu3upoBaTh CBSI3b MEXKIY KOpHAMH W KO3 UIIMEHTaMH
KBaJpaTHOTO ypaBHEHUS.

dopmynupoBaTh Teopemy Buerta, a Takke oOpaTHyI0 Teopemy, MPUMEHSTH ITH
TEOPEMBI JIJIs1 pELICHUS 3a/1a4.

PemaTth TekcTOBBIC 3aaun anTeOpandecKuM CIIocoOOM: IEPEXOAUTH OT CIIOBECHOM
(bOpMyIHPOBKH YCIOBHS 33/1aud K anreOpandecKod MOJETH IMyTEM COCTaBICHUS
YpaBHEHHUSI; pellaTh COCTABJIECHHOE YPaBHEHHE; UHTEPIIPETUPOBATH PE3YIIbTAT.

3HAKOMUTBCS C UCTOPHUEH pa3BUTHS alareOpbl




YpaBHeHus

HepaBeHCTBA.

CucremMbl

YPaBHeHUU

13

[IpoekTHble 3amanusa. MaremaTuka.
BeposaTHOCTB M cTaTUCTHKA. 8 KJ1accC

000 «I'nmo6antlady»

D0P Anrebpa 8 kiacc
000 «IKnace»

Bcepoccuiickue IIPOBEPOYHBIE
paboTsl. MaremaTuka 8 kiacc

000 «Kmnacey

Marematuka. Anre6pa 8  Kiacc

HHTepaKTI/IBHBIQ 3alaHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccol

'AOY BO MIII'Y

Anrebpa 8 wimacc OI'AOY IO
«AxkaneMus MuHnpocBeleHus

Poccuny

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast 3neKTpOHHas 1IKOJA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMIIHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaJa IKOJIBbHUKOB

https://mos.olimpiada.ru

JIuHeliHOE ypaBHEHHUE

c IBYMS
NEPEMEHHBIMH,  €T0
rpadux, IIPUMEPBI

pelieHns ypaBHEHH B
LEBIX yuciax.
Pemenne cucreM nByx
JIMHEVHBIX YPaBHEHUMU
c JBYMSI
IIEPEMEHHBIMH.

[Ipumepsr  perieHus
CHUCTEM HEJIMHEWHBIX
YPaBHEHUU C JByMs
IIEPEMEHHBIMH.

I'paduueckas

UHTEpIIpEeTals

YPaBHEHUS C JABYyMs
IIEPEMEHHBIMH u
CHUCTEM YpaBHEHHUH C
JIBYMsI TIEPEMEHHBIMH.
Pemenne TekCTOBBIX
3a1a4  C  TIOMOIIBIO

CHCTEM ypaBHEHUU

OCHOBHBIC BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1

Pacno3naBath NTMHEHBIE YPABHEHUS C IBYMS IEPEMEHHBIMU.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Crpoutb rpaduku JUHEWHBIX YpPaBHEHUU, B TOM YHCIIE€ HCMONb3Ys LU(GPOBBIE

PECypCHI.

Paznuuatsp MnapaJuICJIbHBIC U MCPECCKAOMIUCCS ITPSAMBIC 110 UX YPABHCHUAM.

Pemate cucTemsl

IBYX JIMHEWHBIX YpaBHEHUW C JBYMS NEPEMEHHBIMU

MOJICTAHOBKOM M CJI0KEHHUEM. PelaTe mMpoCcTerne CUCTEMBI, B KOTOPBIX OJHO U3

YPaBHEHUM HE SIBJISAETCS JIMHEUHBIM.

[IpuBonauTh rpaduyYecKyl0 HHTEPHOPETALUIO0 pPEIICHUs YpPaBHEHHUS C JABYMS

MNEPEMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYM:A IICPEMCHHBIMU.

Pemrath TekCTOBBIE 3a/1aUn aNTreOpPaNIecKUM CIIOCO00M

7 | YpaBHeHuUA
HepaBeHCTBA.

HepaBeHcrBa

U

12

[IpoextHpie 3amanus. Maremaruka.

BeposaTHOCTB M cTaTUCTHKA. 8 Ki1acc

000 «I'mo6anJlady»

D0P Anrebpa 8 kiacc
000 «AKnace»

Bceepoccutickue IIPOBEPOYHBIE

paboTel. MaremaTuka 8 kiacc

000 «Knacec»

Marematuka. Anrebpa 8  Kkiacc

NHTEpakTUBHBIEC 3aJaHUS

00O «Ckaenr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y

Anreopa 8 kmacc DPI'AOY IIIO
«Axkanemusa MuHnpocBeeHus

Poccuny




bubnnorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas
IIKOJIBHUKOB

https://vos.olimpiada.ru

OJIMMITHAJIa

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

YucnoBslie
HEpAaBEHCTBA U  HX
CBOMCTBA.
HepagenctBo ¢ ogHoOM
IIEPEMEHHOM.
JIuHelHbIC
HEPABECHCTBA C OJHOM
MEPEMEHHOM H  HUX
pemienne.  CHUCTEMBI
JIMHEMHBIX
HEPABEHCTB C OJHOU
MEPEMEHHOM H  HX
pEllIEHHE.
N3o6pakenue
peLICHUsT JIMHEHHOTO

HCPaBCHCTBA n ux



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

IpsAMON

CUCTEM Ha YHUCIIOBOH

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

CDOpMy.III/IpOBaTB CBOMCTBAa YHCJIOBBIX HCPaBCHCTB, HWIUIIOCTPHUPOBATL HUX Ha

KOOPJMHATHOM MpAMOM, JOKa3bIBaTh alre0pandecku.

IIprMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.

PemaTte nuHelHbIE HEpaBEHCTBA C OJHOW NEPEMEHHOW, M300pa)kaTh pelIeHHUe

HEPABCHCTBA HA YMCJIOBOW MPSAMOM.
Pemare cucrtembl JIMHEWHBIX HEPABEHCTB,

HEPABCHCTB HA YHCJIOBOU MPSAMOMN

u300paxkaTb pEIIeHUE CUCTEMBI

8 | dyHKUUH.

OCHOBHbBIE MTOHATHUSA

5

[IpoextHpie 3amanus. Maremaruka.

BeposaTHOCTB M cTaTUCTHKA. 8 Ki1acc

000 «I'mo6anJlady»

D0P Anrebpa 8 kiace
000 «AKnace»

Bceepoccutickue

MIPOBEPOYHBIE

paboTel. MaremaTuka 8 kiacc

000 «Knace»
Marematnka. Anrebpa

NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHr»

Marematuka 5-9 kiaccol

'AOY BO MIIT'Y

&  Kiacc




Anrebpa 8 xmacc Dr'AOY JIIO
«Axagemus MUHIIPOCBEIICHHUSI

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa A
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

[TonssiTe  dyHKIUY.
OO6nacTp onpeieneHus
U MHOKECTBO
3HAYCHUN  (QYHKIUH.
Crioco6sl 3a/IaHus
byHKIUH. I'padux

¢ynkiuu.  CBoiicTBa

byHKIHH, 170.4
oTOOpakeHUE Ha
rpaduke

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

Ncnons3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO U CUMBOJIMKY.
Boluncnsare 3HaueHust (yHKIUH, 3aJaHHbIX (popMyrnamu (Ipu HEOOXOAMMOCTH

UCIIOJIb30BaTh KAJIBKYJISITOP); COCTABIATH TAOIHIIbI 3HAYECHUN (DYHKIUU.



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Crtpoutb 1no Toukam rpauku GyHKIUH.

OnuceiBaTh CBOICTBA (YHKIIMUA HA OCHOBE €€ Tpa)MuecKoro npeACTaBICHHUS.
Hcnonp3oBaTh GyHKIMOHATBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.

HccnenoBath npumepsl rpauKoOB, OTpAXKAIOUIUX pealbHbIe MPOLIECCH] U SBICHUS.
ITIprBOAUTE MPUMEPHI IPOLIECCOB U SABJIICHUH C 3aJaHHBIMU CBOMCTBAMMU.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPAMMBbI JJIs MIOCTPOEHUs rpaduKoB GyHKIUN U

N3YUYCHHA UX CBOMCTB

9 | ®yHKuuHU. 9 [IpoextHrie 3amanHus. Maremaruka.
Yucaosble QyHKIHH BeposATHOCTB M cTaTUCTHKA. 8 Ki1acc
00O «I'no6antla6»

D0P Anrebpa 8 kiacc
000 «AKnace»

Bceepoccutickue IIPOBEPOYHBIE

paboTtel. Maremaruka 8 kiacc

000 «Knacc»

Marematuka. Anre6pa 8  Kiacc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

Anre6pa 8 wmacc DI'AOY IO
«AxanemMus MuHnpocBeeHus

Poccuny

buomuorexa MDOIII




https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas WIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITAA/A
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIINaJa MKOJIbHUKOB

https://mos.olimpiada.ru

YreHue u nocTpoeHue
rpa@ukoB  GyHKIHIA.
[Tpumepst  rpadukoB
byHKIHH,
OTpa)xkarouux
peanbHble MPOIIECCHI.
DyHKINH,
OTIHCHIBAOIIINE
IpsAMYI0 M OOpaTHYIO
MPOTIOPIIMOHATIEHEIE
3aBUCUMOCTH, ux

rpaduku. ['mmepOona.

I'paduk dbyskmum y =
XZ.CDYHKHI/II/Iy:XZ,
y=x3,y="x,y=|x|
rpadudgeckoe

pElICHUE YPaBHEHU I U

CHCTEM ypaBHEHUU

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Haxoauth ¢ momoiibio rpaduka pyHKIMKU 3HAYECHUE OJHOU U3 paccMaTpUBAEMbIX

BEJIMYMH MO 3HAYCHUIO APYro. B HECIOXHBIX Cily4yasiXx BbIpaxaTb (QopMyJioi

3aBUCUMOCTb MCXKAY BCIMYMHAMMU. OmnuceIBaTh XapakKTep HU3MCHCHUSA OI[HOI>'I

BCINYHWHBI B 3aBUCUMOCTHU OT U3MCHCHUA I[perﬁ. Pacno3naBath BHUJIbI U3Yy4aCMBIX

¢ynkuui. Iloka3piBaTh CXeMaTHUECKH IMOJIOKEHHWE Ha KOOPAMHATHOW IJIOCKOCTH

rpaduxoB GyHKimiA Buaa:y = X 2,y =x 3, y=x, y = |x];

Hcnons30BaTh (byHKL[I/IOHaJIBHO-I“pa(bI/I‘ICCKI/Ie NpCaACTaBJICHUA JId PCIICHUA U

UCCIIEIOBAHUsl YPABHEHUH U CUCTEM YPaBHEHMM.

[TpumensaTh HUdpPOBBIE peCypChl A MOCTPOEHUS rPaPUKOB QYHKIIMIA

10 | [ToBTOpPEHUE

00001IeHHEe

U

6

[IpoextHrie 3amanus. Maremaruka.

BeposaTHOCTB M cTaTUCTHKA. 8 Ki1acc

000 «I'mo6anJlado»

D0P Anrebpa 8 kiace
000 «AKnace»

Bceepoccutickue IIPOBEPOYHBIE

paboTel. MaremaTuka 8 kiacc

000 «Knacec»

Marematuka. Anrebpa 8  Kkiacc
NHTEpakTUBHBIEC 3aJaHUS

00O «CkaeHr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y

Anreopa 8 kmacc DPI'AOY IIIO
«Axkanemusa MuHnpocBeeHus

Poccuny




bubnnorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHA A
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

[ToBTOpEeHue

OCHOBHBIX MHOHITHH H
METOJOB KypcoB 7 U 8
KJIaccoB, 0000IIeHne

3HAHUU

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

Brei6upatb, MpuUMEHATH, OIEHWBATH CIOCOOBI CPABHEHUSI YHCEN, BBIYHMCIICHUH,
npeoOpa3oBaHUi BEIPAKEHUM, PEIICHHUS YPaBHEHU.

OcyIiecTBIsATh CAMOKOHTPOJb  BBINOJHSIEMBIX JIEMCTBUH U CaMOIIPOBEPKY
pe3yNbTaTa BEIYUCIICHHH, MPeoOpa3oBaHUii, TOCTPOCHHUHN.

Pemate 3amaun u3 peanpbHOW KW3HHM, NPUMEHSITH MATEMAaTUYECKUE 3HAHUS IS
pelIeHus 3a1a4 U3 ApPyrux NpeaMeToB.

PemaTh TeKCTOBBIC 3a7]a4H, CPABHUBATH, BEIOUPATH CIIOCOOBI PEIICHMS 33 a4H

No | Tema KonnuecTBo | DnekTpoHHBIE o0pa3zoBaTeibHbIC
4acoB pecypcsl

9 KJjacc 102



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Yucaa
BbIYHCJIEHHSI.
JleiicTBUTEIbHBIE

qucjia

IIpoekTHble 3amaHus. Maremaruka.
BeposatHOoCcTh M cTaTCTHKA. 9 Kitacc

000 «I'mo6anJladoy»

90P OI'>.Marematnka 9 xiacc
000 «IKnacc»

Marematuka. Anrebpa 9 Kiacc
WHTepaKkTUBHBIE 3aIaHUs

00O «Cxkaenr»

Maremaruka 5-9 kiaccel

'AOY BO MIII'Y

Anrebpa 9 wimacc Or'AOY MAIIO

«AxkanemMus MuHInpoCBeleHus
Poccuny
buomorexa MDOIII

https://uchebnik.mos.ru/cataloque

Poccuiickast a3neKTpoHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/

https://mos.olimpiada.ru

PanmonanesHeIe 4ncnaa,
HpparMoHaIbHbIC
Yypcia, KOHEYHBIE H
OeCKOHEUHEBIC
JECATUYHBIE  APOOHU.
MHO0KeCTBO
JIEeCTBUTEIILHBIX
YHCeIT;
JIEHCTBUTEIIHLHBIC
yucia KaK
OeCKOHEUHBIE
JECATUYHBIE  APOOH.
Bzaumuo
OJIHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JIEHCTBUTEIILHBIX
Yrcel U MHOXKECTBOM
TOYEK KOOPAWHATHOU
npsimoii.  CpaBHEHHE
JICUCTBUTEIIBHBIX
YyHced,
apupMeTHIECKUE
JICUCTBUS C
JICUCTBUTEIBLHBIMU
YHUCIaMU.
[Mpubnmxennoe
3HAYCHHE BCJIWYHUHBI,

TOYHOCTD



https://mos.olimpiada.ru/

MPUOINKEHUS.
Oxkpyrieaue  yucedn.
IIpukuaka u oOneHKa
pe3yabTaToOB

BBIYUCJICHUU

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

Pa3BuBarh mpeacTaBieHUs O YHUCIAX: OT MHOXECTBA HATypajbHBIX YHUCEN 0
MHO>KECTBA JICUCTBUTEIILHBIX YHCEIL.

O3HaKOMUTHCSI ¢ BO3MOKHOCTBIO MPEACTABICHUS NEUCTBUTEIBHOTO YHUCA KaK
OCCKOHEUHON JECATUYHOW JpoOH, TPUMEHSTH JACCATUYHBIC MNPUOTUKEHUS
palMOHANBHBIX U UPPALUOHAIBHBIX YUCE.

N3o00paxath nelCTBUTEIBHBIC YHCIIa TOYKAMU KOOPAMHATHOM TIPSIMOIA.
3anuchiBaTh, CPABHUBATD U YIIOPAIOUYMBATH I€HCTBUTEIBHBIC YHCIIA.
BeimonHATh, codeTas YCTHbIE M THChbMEHHBIE TPUEMBI, apudmMeTHyecKue
JNEUCTBUS C pAllMOHATIBHBIMU YHCIIAMU; HAXOJAUTh 3HAUYCHUS CTETICHEN C LIeJIbIMHU
MOKA3aTeJISIMA U KOPHEW; BEIYUCIISATH 3HAUEHUSI YUCIIOBBIX BBIPaKECHUM.
[TonyuuTs TpeacTaBi€HUE O 3HAUYUMOCTH JICHCTBUTEIBHBIX YHCET B
MPAKTUYECKOU JAEATEIbHOCTH YEI0BEKA.

AHaM3UPOBaTh U JICNIaTh BBIBOJIBI O TOUHOCTH MPHUOIMKCHHS JICHCTBUTEIBHOTO
Yyucia Mpy pelieHuu 3a1ay.

OKpyraaTh JI€UCTBUTEIBHBIC 4YHCJA, BBINIOJIHATh MPUKUAKY Ppe3yjbTara
BBIUYKMCJICHUH, OLICHKY 3HAYCHU W YHCIIOBBIX BBIPAXKCHUU.

3HaAKOMUTBCS C UCTOPUEN Pa3BUTHUSI MATEMATUKU

2 | YpaBHeHus u|l4 [IpoexTHbie 3amanus. MaremaTHka.
HEepaBeHCTBA. BeposiTHOCTh U cTaTHCTHKA. 9 Kiace
YpaBHeHus1 ¢ OXHOI 00O «I'mo6anJlady»
nepeMeHHOoM

D0P OI'D.Marematuka 9 kiacc
000 «iKnacc»




Marematuka. Anrebpa 9 kiacc

HHTepaKTI/IBHBIG 3aJaHuA

000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 9 wimacc OI'AOY NAIIO

«Axanemus MuHnpocBemeHus
Poccuny
bubauorexa MDIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMIOuaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OoJIMMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

JIuHeliHOE ypaBHEHHUE.
Pemenne ypaBHeHUH,
CBOJIAIINXCS K
JIMHEHUHBIM.
KBanparnoe

ypaBHeHue. Pemenue



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

YPaBHEHUHU,
CBOJALUXCS K
KBaJPaTHBIM.
buxsanpartusie
ypaBHeHus. [Ipumepsl
pelLlIeHusl ypaBHEHUU
TPETbE U YETBEPTOMN
CTEIICHEN
pasoXKeHueM Ha
MHOXHUTENIU. Pemenne
JpOOHO-
palMOHAJIbHBIX
ypaBHeHul. Perrenue
TEKCTOBBIX 3a1a4
anreOpanyecKum

MCTOJOM

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

OcBauBaTh, 3alIOMHUHATh U MPUMEHATH TI'paQUUECKHUE METOIbl MPH PEUICHUH
YPAaBHEHUN, HEPABEHCTB U UX CUCTEM.

PacriozHaBaTh 1enblie ¥ IpoOHBIE YpaBHEHUS.

Pemate nuHENHBIE W KBaJAPATHBIE YPABHEHMS, YPABHEHUsI, CBOJISIIMECS K HUM,
MpocTeine ApOOHO-pALIMOHAIBHBIE YPABHEHUSI.

[Ipennarath BO3MOXKHBIE CTIOCOOBI PEIICHHS] TEKCTOBBIX 3a7a4, 00CYy X IaTh UX H
penaTh TEKCTOBBIE 3a/1a4l Pa3HBIMU CIIOCOOAMH.

3HAKOMUTBCS C UCTOPHUEH pa3BUTHUS MaTEeMaTUKH

3 | YpaBHeHus u|l4 [IpoexTHbie 3amanus. MaTemaTuka.
HepaBeHCTBA. BeposiTHOCTh U cTaTHCTHKA. 9 Kilacc
CucreMbl ypaBHeHHH 00O «I'no6anJlad»

D0P OI'D.Marematuka 9 kiacc




000 «AKnace»
Marematuka. Anrebpa 9 kiacc
WHTepaKkTUBHBIE 3a1aHUs

000 «Ckaenr»

Maremaruka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 9 wimacc OI'AOY NAIIO

«AxazeMus MUHIIPOCBEIICHHSI
Poccuny
buomorexa MDOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMnuaaa
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OoJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

YpaBHEeHHE C JBYMS
MEPEMEHHBIMH M €r0
rpaduK. Cucrema

JIBYX JIMHEHWHBIX



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

YpPaBHEHUN C JByMs
IIEpEMEHHBIMU U €€
pewenue.  Pemenue
CUCTEM JIBYX
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHEWHOE, a
Ipyroe —  BTOPOM
CTCIICHHU.
I'padpuueckas
VHTEpIIpeTaLsl
CHCTEMBI YPaBHEHUH C
IBYMsI TIEPEMEHHBIMHU.
Pemienue TEKCTOBBIX
3a7a4
anreOpanyecKum

CII0COO0OM

OcHOBHEBIE BHUABI JCATCIIBHOCTH O6Y‘IaI-OH_II/IXC}I

OcBauBaTh U NPUMEHATH IPUEMBI PEILICHUS] CUCTEMBI IBYX JINHENHBIX YPaBHEHHUI
C IByMs MIEPEMEHHBIMH U CUCTEMBI JIBYyX YPaBHEHHI, B KOTOPHIX OJHO YpPaBHEHHE
HE SIBJISICTCS TMHECHHBIM.

Hcnonb3oBaTh (PyHKIIMOHATBHO-Tpa®UUECKUE MPEACTABICHUS IS PEIICHUS U
UCCIIEIOBAHUS YPABHEHUMN U CUCTEM.

AHanu3upoBaTh TEKCTHI 3ajlad, pelaTb WX alreOpandecKuM CIocoO0M:
MEePEXOJAUTHh OT CIOBECHOW (POPMYIHPOBKHU YCIOBHUS 33a/layd K anreOpanveckoit
MOJEIN MYyTEM COCTABIICHHS CHUCTEMbl YpPaBHEHHUM; peEIIaThb COCTABIECHHYIO
CUCTEMY YpaBHEHUM; THTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMUTHCS C UCTOPHUEH pa3BUTHUS MaTEeMaTUKH

4 | YpaBHeHuUx u| 16 [IpoexTHbie 3amanus. MaTemaTHka.
HepaBeHCTBA. BepositHoCTh M cTaTUCTHKA. 9 Kiace

HepaBencrBa 000 «I'mo6anJlady»




90P OI'D.MaremaTtnka 9 xiacc
000 «IKnacc»

Marematuka. Anrebpa 9 Kiacc
VHTEepaKTUBHBIC 33 TaHUS

00O «Cxaenr»

Maremartuka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 9 wimacc OI'AOY MAIIO

«AxameMus MUHIIPOCBEIICHHS
Poccuny
buomorexa MDOIII

https://uchebnik.mos.ru/cataloque

Poccwuiickas 351ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoOBCKas OJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

YucioBbie

HEpPaBEHCTBA

n

ux
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cBoucTBa. JIuHeliHble
HEPABEHCTBA C OJHOWU
MEPEMEHHON M UX
pemeane.  Cucremsl
JIMHEVHBIX HEPABEHCTB
C OOHOM IIEPEMEHHOU
U 1754 peuieHue.
KBangpaTHbie
HEpaBEHCTBA WU HX
peuieHue.
I'paduueckas
UHTEpIpeTalus
HEPABEHCTB U CHUCTEM
HEPABEHCTB C JBYMs

MMEPCMCHHBIMUA

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

Uutath, 3aMUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH HEPABEHCTBA; UCIOJIb30BATh
CHMBOJIMKY U TEPMHUHOJIOTHIO.

BrImonHATh mpeoOpa3oBaHUs HEPABEHCTB, MCIOJIB30BATh IS MPEOOpa30BaHUS
CBOIMCTBA YHCJIOBBIX HEPABEHCTB.

Pacnio3HaBaTh TMHEHHBIE M KBaApaTHBIC HEPABECHCTBA.

Pemarps JMHEHBIE HEPABEHCTBA, CHUCTEMBbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI
HEPABEHCTB, BKIIFOYAIOIINX KBaJAPAaTHOEC HEPABEHCTBO, M PEIIaTh UX; 00CYKIATh
MOJIYYECHHBIE PEIICHUS.

N3o0paxaTh pelieHne HEPaBEHCTBA M CHUCTEMbl HEPaBEHCTB Ha YHCIIOBOM
NPSIMOM, 3alIUCHIBATh PEIICHUE C MOMOIIBI) CUMBOJIOB.

PemaTte kBajipaTHbBIC HEPABEHCTBA, UCIIOIB3Ys IpadUUeCKUe MTPEACTABICHHUS.
OcBanBaTh U MPUMEHSITH HEPABEHCTBA MPHU PEUICHUU PA3IUYHBIX 33/]a4, B TOM

YUCJIC IIPAKTUKO-OPHUCHTUPOBAHHBIX




DyHKUUH

16

IIpoekTHble 3amaHus. Maremaruka.
BeposatHOoCcTh M cTaTCTHKA. 9 Kitacc

000 «I'mo6anJladoy»

90P OI'>.MaremaTtnka 9 xiacc
000 «IKnacc»

Marematuka. Anrebpa 9 Kiacc
WHTepaKkTUBHBIE 3aIaHUs

00O «Cxkaenr»

Maremaruka 5-9 kiaccel

'AOY BO MIIT'Y

Anrebpa 9 wimacc Or'AOY MAIIO

«AxkanemMus MuHInpoCBeleHus
Poccuny
buomorexa MDOIII

https://uchebnik.mos.ru/cataloque

Poccuiickast a3neKTpoHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/

https://mos.olimpiada.ru

KBagpatnunas
¢yHkuus, e€ rpaduk u
cBoiictBa. [lapaboua,
KOOPAMHATHI
BEPIIMHBI apadoJIbl,
oChb CUMMETPUU
napabonsl.  ['paduku
byHkuui: y = kx, y =
kx+b,y=kx,y=x2
,y=x3,y=\x,y=

x|

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

PacriozHaBaTh BUABI U3y4daeMbIX (GYHKIUN;, HIUTIOCTPUPOBATH CXEMAaTHYECKH,
OOBSCHATh PACIOJIOKEHHE HAa KOOPAMHATHOW TIOCKOCTH T'paQuKOB (YHKIIHIA
Buma: y=kx,y=kx+b,y=kx,y=x2,y=x3,y=1x, y=|x | B 3aBucuMoctu
OT 3Ha4Y€HUN KO3 PUITMEHTOB; ONMHUCHIBATH UX CBONCTBA.

Pacno3naBaTh KBaapaTHuHyO (QYHKIUIO 110 (popMmyIie.

[IpuBOoaHUT, HpHUMEpPHl KBAAPATUYHBIX 3aBUCUMOCTEH W3 PEATBHOW KU3HHU,
(bu3uKH, TeOMETPHH.

BrisiBniate u 060011aTh 0co6eHHOCTH rpaduka KBaApaTHIHON QPyHKINHN y = ax2 +
bx + c.

Ctpoutrh u wu300pakaTb CXEMaTHYECKH TpaduKH KBaIpaTHUHBIX (DYHKITUH,
3aaHHbIX popmynamMu Bumay =ax2 ,y=ax2+q, y=a(x+p)2,y=ax2 +bx +
C.

AHanu3upoBaTh W TPUMEHSITH CBOWCTBA W3YYCHHBIX (YHKIUH UIsI WX

ITOCTPOCHHMS, B TOM YHCJIE C TIOMOIIBIO ITU(PPOBBIX peCypcoOB

6 | UncjoBbie 15 [IpoexTHble 3agaHus. MaremaTuka.

MOCJIeI0BATEJIbHOCTH BeposiTHOCTB M cTaTucTHKa. 9 Kitace

000 «I'mob6anJIad»



https://mos.olimpiada.ru/

90P OI'D.MaremaTtnka 9 xiacc
000 «IKnacc»

Marematuka. Anrebpa 9 Kiacc
WHTepaKkTUBHBIE 3a1aHUs

00O «Cxaenr»

Maremartuka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 9 wmacc OI'AOY MAIIO

«AxameMus MUHIIPOCBEIICHHS
Poccuny
buomorexa MDOIII

https://uchebnik.mos.ru/cataloque

Poccwuiickas 351ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoOBCKas OJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

Iloasatue YUCIIOBOU

IIOCJICAOBATCIBbHOCTH.
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3ananue
MOCIIEIOBATENBHOCTH
PEKYpPPEHTHOM
dbopmymnoit u
dbopmysoit n-ro uieHa.
Apudmetndeckas U
reoMeTpuyecKas
MPOTPECCUM.
dopmyInbl N-ro 4ieHa
apupMeTHIEeCKON U
F€OMETPUUECKOU
MPOrPECCUN, CYMMBI
NEepPBBIX N  YJICHOB.
N300paskeHne 4i1eHOB
apupMeTHYecKon  u
r€OMETPUIECKOMN
IPOTPECCUl TOYKAMU
Ha KOOPJIMHATHOM
MJIOCKOCTH.
JIuHenHbIN 151
SKCIIOHEHIIUATIbHbBIN
pocCT. CioxxHblie

MPOLIEHTHI

OcHOBHEIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

OcBanBaTh W TPUMEHITH WHIEKCHBIE OOO3HAYCHUS, CTPOUTH PEUCBHIC
BBICKA3bIBaHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTUHU, CBSI3aHHOW C TOHSATHEM
MOCJIEIOBATENbHOCTH.

AHanuzupoBaTh GOpMYIy N-ro 4ieHa MOCJIeI0BATEIbHOCTA U PEKYPPEHTHYIO
dbopMyny M BBIYUCIATH YIEHBI TIOCIIENOBATEIIBHOCTEHM, 3aJaHHBIX JTUMU

dbopmynamu.




VYcTaHaBiauBaTh 3aKOHOMEPHOCTh B IMOCTPOEHUU IOCJIENA0BATEIBHOCTH, ECIH
BBIIIMCAHBI NIEPBbIE HECKOJIBKO €€ UJICHOB.

Pacnio3HaBaTh apu(PMETHUECKYI0 U TE€OMETPUUYECKYIO MPOTrPECCUU IPH Pa3HbIX
crnoco0ax 3a/1aHusl.

Pematp 3amaum ¢ ucnonb3oBaHuEM (OPMYI N-rO 4jeHa apuPMETUUYECKOH u
r€OMETPUUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxkaTh wiIe€Hbl MOCIEIOBATEIbHOCTH TOYKAMHU HA  KOOPJIMHATHOM
IUIOCKOCTH.

PaccmarpuBaTth mnpuMepbl MPOLIECCOB M SBJICHUH M3 pealbHOM >KHU3HH,
WUTIOCTPUPYIOIIME  U3MEHEHHWEe B apU(PMETHYECKOM  MpOorpeccuu, B
reOMETPUYECKON MpPOrpeccur; H300pakaTb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpaduyeck.

PemaTh 3a1aun, CBsI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEILHOCTIMHU, B TOM YHUCIIE
3aJaul M3 peajbHOM JKM3HM C MHCIIOJIIB30BAHMEM LHU(PPOBBIX TEXHOJOTUMN
(37IEKTPOHHBIX TAOJHIL, TPaPUIECKOro KaIbKyJsATOpa U T.11.).

Pemare 3amaum Ha CIIOKHBIE NPOLIEHTHI, B TOM 4YHCIIE€ 3aJaud W3 peajbHON
OPaKTUKK (C HCIOJB30BAaHUEM KaJbKYJISATOPa). 3HAKOMUTBCA C HCTOpHUEH

Pa3BUTUA MATCMAaTHKH

7 | IloBTOpEHHUE, 18 [IpoekTHble 3anmaHus. Maremaruka.
000011IeHNE, BeposTHocTh M cTaTUCcTHKA. 9 Ki1ace
CHCTEMATH3ALNA 000 «I'nmob6anJlado»
3HAHMM

90P OI'D.Marematuka 9 kiacc
000 «Knace»

Maremaruka. Anrebpa 9 Kkiacc
NHTepakTUBHbBIE 3aaHUs

000 «CxaeHnry»

Marematuka 5-9 kiaccel




['AOY BO MIII'Y

Anrebpa 9 wimacc OI'AOY MIIO

«Axamemus MuHnpocBemeHus
Poccumny
bubauorexa MDIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMIHaaa
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHAaJa
IIMKOJBbHUKOB

https://mos.olimpiada.ru

Yucaa /|
BBIYMCJIEHHUS
(3anuch, CpaBHeHHE,
JeHCTBUSA c
JeHCTBUTEIbHBIMH
YHUCJIAMH, YHCJI0Bas
npsiMasi; NPOUEHTHI,
OTHOIIIEHMS,
MPONOPIIHH;
OKpYIJIeHHe,

NnpUuoOIHIKEHHE,
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OILICHKA; pemeHue

TEKCTOBbIX 3aga4
apu(pMeTHYeCKUM
CImocoodom)

OCHOBHEIC BUABI JCATCIBHOCTU 06yqafoumxc;1

OnepupoBaTh MOHATHUSMH: MHOXECTBO, IOJMHOXECTBO, OICpalliu  Haj
MHOKECTBAMH; HCIIOJIb30BaTh TrpaduiyecKoe MPEACTABICHHE MHOXKECTB IS
ONHMCAaHMsI PEATbHBIX IMPOIICCCOB M SBJICHUMN, MPU PEIICHUU 3a1ad W3 JIPYTUX
y4eOHBIX TTPEIMETOB.

AXTyanu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIC JICHCTBHUS, CBSI3aHHBIC C YUCIIAMMU:
HATYpaJlbHOE YHWCJIO, TPOCTOEC W COCTABHOE YHCIA, JCIMMOCTh HATypaTbHBIX
qHCceN, TPU3HAKHN JEITUMOCTH, IEJI0e YHCI0, MOAYJIh YMCiIa, OOBIKHOBEHHAs U
JCCATUYHAS JPOOM, CTaHIAPTHBIA BHJ YHWCIa, apu(PMETHUCCKHN KBaJIpaTHBIN
KOpPEHb.

BEIMOTHATE AeiCTBHS, CPAaBHUBATH U YIIOPSIOUYMBATH YUCIIA, TPEICTABIISTH YHCTIa
Ha KOOPAWHATHOW NPSIMOHN, OKPYTJISATH YWCIA; BBHIOJHATH MPUKUIKY U OIEHKY
pe3yabTaTa BRIYUCICHUH.

Pemiate TexcToBbIE 3a1aun apUPMETHIECCKUM CITOCOOOM.

Pemmate mpakTHdeckue 3amadd, COACpIKANIUME TPOICHTHI, JOJH, YacTH,
BBIPQKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMs — pacCTOSHHE, IIeHA —
KOJMYECTBO — CTOMMOCTh, OOBEM paOOTBI — BpeMs — MPOU3BOJAUTEIHLHOCTH
TpyAa.

Pa3bupate peasnbHBIE KU3HEHHBIE CHUTyaluu, (OpMyIUpOBaTh MX Ha S3BIKE
MaTeMaTUKH, HAaXOJWTh pEUICHUE, NPHUMEHSIS MaTeMaTUYeCKUi armapar,

MHTEPNPETUPOBATH PE3YIbTAT

Auredpanyeckue
BbIPAKEHUA

(mpeodpa3oBanue
aJiredpanvecKux

BbIPAKCHUH,




AOMMYCTUMBIEC

3HAYEHMS)

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

OnepupoBaTh NMOHATUSMU: CTENEHb C IEJbIM MOKa3aTeneM, apudMeTHUeCKHit
KBa/IpaTHBIN KOPEHb, MHOTOWIEH, ajareOpandeckas ApoOb, TOKAECTBO.
BbINOMHAT OCHOBHBIE JIEMCTBHUS: BBINOJIHATH pacdy€Tel 10  (Qopmynam,
npeoOpa3oBbIBaTh IeJble, IPOOHO-PALIMOHATIBLHBIE BHIPAXKEHUS M BBIPAKEHUS C
KOPHSIMH, pPEaJIM30BbIBATh PA3JI0)KEHUE MHOTOYIEHA HA MHOXKUTENH, B TOM YHUCIIE
C MCMOJIb30BaHUEM (POPMYIT pa3HOCTH KBAJPATOB U KBaJIpaTa CYMMBbI U PA3HOCTH;
HaXOAUTh JIONYCTHUMbIE 3HAYEHUS MEPEMEHHBIX I JPOOHO-pallMOHATBHBIX
BBIPA)KEHU I, KOPHEH.

MopenupoBaTh ¢ TOMOIIBIO (HOPM YT peasIbHBIEC MPOIECCHI U SIBJICHUS

DyHKUUMA
(mocTpoenme,
CBOICTBA U3YYECHHBbIX
bynkumii;
rpajgpuyeckoe
pelieHUe YpPaBHEHUH

U UX CHCTEM)

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

OnepupoBath TOHATHAMU: GYHKIUA, Tpaduk QYHKIUU, HYIH (QYHKIHH,
MPOMEKYTKA  3HAKOMOCTOSHCTBA, TMPOMEXKYTKH BO3pacTaHUs, YOBIBaHUS,
HanOoJIbIIIee M HAUMCHBIIICE 3HaUCHUS ()yHKITHH.

AHanu3upoBaTh, CpaBHUBATh, OOCYXJaTh CBONCTBAa (DYHKIHMH, CTPOUTH HUX
rpaduxu.

OnepupoBaTh  MOHATUAMH:  TpsiMas  MPONOPIMOHATBHOCTh,  OOpaTHas
MPOTIOPIIMOHATLHOCTD, TUHEHHAss QYHKIM, KBagpaThudHas QyHKIHs, mapadoda,

runepooa.




Hcnonws3oBaTh rpaduku A ONpeeieHus CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEM,
JUISL pelieHus 3ajad U3 JPYrux Y4eOHBIX MNPEIMETOB U pealbHOW JKHU3HU,
MOJIEIUPOBATH C TOMOIIBIO TPAPUKOB pealibHbIE MPOIECCHI U SBJICHHUS.

Beipaxkatb GpopmysiaMu 3aBUCUMOCTH MEXAY BETUUMHAMU

Hroro 102 gaca
I'eomerpusn
Ne | rema KonuuectBo | DnekTpoHHBIE oOpa3oBarenbHbIe
4acoB pecypchl
7 kaace 68
1 | lpocTreiimmue 14 [IpoextHble 3aganHus. MaremaTuka.

reoMeTpu4ecKue
burypsi U
CBOMCTBA.
HU3mepenue
reoMeTpu4ecKux

BCJINYNH

170.¢

BeposaTHOCTB M cTaTUCTHKA. 7 Ki1acc

000 «I'mo6anJlady»

D0P I'eomeTtpus 7 kiacc
00O «AKnace»
Bceepoccutickue MPOBEPOYHBIC

paboTel. MaremaTuka 7 Kiacc

000 «AKnace»
Maremaruka. I'eomerpuss 7 Kiacc

NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHnr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y




I'eomerpus 7 knacc ®I'AOY JIIO
«Axanemust MuHnpocBemeHus

Poccuny

Homamnue 3aganus. ['eomerpus 7-9
KJ1acc

AO «M3narensctBo [Ipocsenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa a
IIKOJBbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHa A
IIKOJIbHUKOB

https://mos.olimpiada.ru

[Ipocreiimue
TCOMETPUYCCKUE
OOBEKTHI: TOYKHU,

npsAMble,  JIy4d U

YIJIBL, JIOMaHasl,
MHOTOYTOJIbHUK.
CMexHbIe u

BEPTUKAIBHBIE YTJIbIL.



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Pabota C
NPOCTEUILINMHU
YyepTeKaMu.
N3mepenune
JMHENHBIX U YTIJIOBBIX
BEJINYMH,
BBIYHCIICHUE
OTPE3KOB U  YIJIOB.
ITepumeTp u mwiIomans
Puryp,
COCTaBJICHHBIX u3

MpAMOYT'OJIBHUKOB

OCHOBHEIC BHUObBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

(DOpMy.HI/IpOBaTL OCHOBHBIC ITOHATHA U OIIPCACICHUA.

Pacnio3naBath HN3YYUYCHHBIC T'COMCTPUYCCKUC (1)I/IprBI, OIIpCACIATL UX B3aMMHOC

PAacCIIOJIOKCHHC, BBIIIOJIHATDH qepTéxc 110 YCJIOBHIO 3a1a4n.

[IpoBoauTH MpOCTENIIINE TOCTPOSHUS C TTOMOIIBIO UPKYIIS U JIMHEUKH.

I/ISMepﬂTB JIMHCHHbBIC U YIJIOBBIC BCIIMYMHBI I'COMCTPHUYCCKUX U ITPAKTHICCKUX

00BEKTOB.

Onpenensite «Ha T1a3) pa3Mepbl pealbHBIX 00bEKTOB, MPOBOAUTH TPYOYIO OLIEHKY

UX pa3MepoB.

Pemats 3a1a41 Ha BBIYHCJIICHUC JJIMH OTPC3KOB U BCIIMYNH YIJIOB.

Pemrate 3a1a4un Ha B3aUMHOE PACIOJIOKECHHUE TEOMETPHUCCKUX (PUTYP.

HpOBOI[I/ITI) KHaCCH(bHKaHI/IIO YIJI0B, BBIYUCIIATD JINHEHHBIC U YIJIOBBIC BCIINYMHBI,

IIpOBOAUTH HGO6XOI[I/IMBIC A0Ka3aTCIbHBIC PACCYXKACHMA.

3HaKOMUTHCS C UCTOPHUEH PAa3BUTHUSI TEOMETPUU

2

TpeyrojbHuKH

22

[IpoexTHbie 3amaHus. MaremaTuka.
BeposiTHOCTB M cTaTHCTHKA. 7 KI1acce

000 «I'mob6antIad»




D0P I'eomeTtpus 7 kiacc

000 «AKmace»

Bceepoccuiickue IIPOBEPOYHBIE
paboTsl. MatemaTuka 7 Kiacc

000 «AKmace»

Marematuka. ['eomerpuss 7 Kiacc
HNHTepakTUBHBIE 3aaHUS

000 «CxkaeHnry

Maremaruka 5-9 kiaccel

I'AOY BO MIIT'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«Axanemus MuHIIpOCBeIIeHUS

Poccuny

Jomamaue 3amnanus. ['eomerpus 7-9
KJ1acc

AO «M3patenscTBO [IpocBenienue»

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickast 3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccuiickas OJINMIIHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas
IIKOJIbHUKOB

https://mos.olimpiada.ru

OJIMMIINAA

ITonaTHE © paBHBIX

TPEyToJIbHUKAX U
NEpPBUYHbIE
npe/iCTaBIeHUs 0
paBHBIX
(KOHTPYIHTHBIX)
¢durypax. Tpu

IMpU3HAKa PaBEHCTBA
TPEYrOJbLHUKOB.
[IpuzHaku paBeHCTBa
PSAMOYTOJIBHBIX
TPEYrOJbLHUKOB.
CBOICTBO MeIHaHBI
IPSAMOYTOJIBLHOTO
TPEyroJbHUKA.
PaBHoOenpennrle U
PaBHOCTOPOHHHE
TPEYTrOJbHUKH.
[Ipr3Haky u cBOMCTBA
paBHOOEIPEHHOTO
TpEyroJibHUKA.
COOTHOIIICHUST MEXIY
CTOpPOHAMH W yTJIAMH
TpEyroJibHUKA.

[IpoTus OoJbLen



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

CTOPOHBI
TPEYTOJIbHUKA JIEKUT
OonbIIni YTOJL
IIpocreiimue
HEpPaBEHCTBA B
TEOMETPHH.
Hepasenctso
TPEYTOJIbHUKA.
Hepasenctso
JIOMAHOMU.
[IpssmMoOyTrobHBIMI
TPEYTOJIBHUK C yIIIOM
B 30°. ITepBrie
HIOHATUSA 0
JOKa3aTelbCTBAX B

reoMCTprun

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

PacriozHaBaTh mapsl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX YEPTEkKAX (C yKA3aHUEM
MIPU3HAKOB).

BreiBoguTh cnenactBusi (paBeHCTB COOTBETCTBYIOIIMX SJIEMEHTOB) U3 PABEHCTB
TPEYrOJIbHUKOB.

®opmMynupoBaTh ONpEeICTICHHUS: OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO  PaBHOOEAPEHHOTO,  PABHOCTOPOHHETO  TPEYrOJbHHUKOB;
OMCCEKTPHCHI, BBICOTHI, MEJIMAHbI TPEYTOJIbHUKA; CEPEIUHHOTO MEePIICHIUKYIISIpa
OTpe3Ka; MepUMETpa TPEYroJIbHUKA.

dopMymUpoBaTh CBOMCTBA U MIPU3HAKH PABHOOCIPEHHOTO TPEYTOJIbHHKA.
Ctpouth 4epTexH, pemarbh 3aJaud C TOMOIIbI0 HAXOXJIECHHS PaBHBIX
TPEYTOJIbHUKOB.

[IprMeHATh TPU3HAKU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJbHUKOB B 3aJa4aXx.




Hcnonw3oBaTh 1UQPPOBBIE PECYpPCHl ISl UCCIETOBAHUS CBOMCTB HM3y4aeMbIX

duryp.

3HAKOMHUTBCS C UCTOPUEN PA3BUTHUS TEOMETPUHU

3

MapanieabHbie
npsimMmble, cymma
yIJIOB

TPEyroJbHUKA

14

IIpoekTHble 3anaHus. Maremaruka.

BeposiTHOCTh U cTatucTHKA. 7 Klacc

000 «I'mo6anJlado»

D0P I'eomeTtpus 7 kiacc
000 «AKnace»

Bcepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 7 Kiiacc

000 «Knaccy»

Marematuka. ['eomerpuss 7 Kiacc

HHTCpaKTI/IBHBIG 3aJJaHusA

00O «CxkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIII'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«AxkageMust MuHnpocBeeHus

Poccuny

HNomamaue 3amanus. ['eomerpust 7-9
KJ1acc

AO «M3parensctBo [Ipocsemenue»

buomuorexa MOIII




https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas WIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITAA/A
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

[TapannenbHbie
npsIMbIE, UX CBOWCTBA,
[IsaTe1id MOCTYJIAT
EBxmuna. Haxkpect
Jexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI
(oOpa3zoBaHHBIC TIPH
[epEeCeYEHNN
napasuiesIbHbIX

NPAMBIX  CEKYIIEH).

[IpusHax
MapajIEIbHOCTH
MPSIMBIX qyepes
PaBEHCTBO

pacCTOSHUNA OT TOYEK
OOHOW TMPSIMOU 10

BTOpPOH MPSMOI.



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Cymma YTJIOB
TpEyroJibHUKa u
MHOT'OYI'OJIbHUKA.

Bremnne YIJIBI

TpEYroJbHUKA

OCHOBHEIC BUABI ACATCIIBHOCTH 06yqa}onmxc;1

DopMyNIUPOBATh MOHATHE MAPAUICIBHBIX MPSAMBIX, HAXOJUTh MPAKTUUYECKUE
PUMEPBI.

N3yuarh cBoicTBa yriioB, OOpa30BaHHBIX MPH TEPECEUCHUU NapaUIeTbHBIX
MPSAMBIX CEKYIIEH.

[TIpoBOUTH AOKA3aTEIbCTBA MAPALICIBHOCTH JBYX MPSMbBIX C MOMOIIBIO YIJIOB,
00pa3oBaHHBIX MMPU NMEPECCUCHUH ITUX MPSIMBIX TPEThEH MPSIMOM.

BbIuncisaTh CyMMy yIilOB TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.

HaxoauTh uncioBbie 1 OYKBEHHBIC 3HAUCHHUS YTJIOB B TEOMETPUYECKHUX 3a/1adax C
UCIIOJIb30BAHUEM TEOPEM O CyMME YIJIOB TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMUTBCS C HCTOpHCfI Pa3BUTHUA TCOMCTPUN

4 | OKpY:KHOCTDH u|l4 [IpoekTHbie 3anaHus. Maremaruka.
KPYTI. BepositHOCTB M cTaTUCcTHKA. 7 KIace
I'eomeTpuueckue 00O «I'nobantla6»

MOCTPOEHUS

D0P I'eomeTpus 7 kiacc
000 «iKnace»

Bcepoccuiickue MIPOBEPOYHBIE
paboTel. MaremaTnka 7 Kiacc

000 «AKmace»

Maremaruka. I['eometpuss 7 Kiacc

HHTepaKTI/IBHBIe 3aJaHusa

000 «Ckaenry»




Marematuka 5-9 kiaccel

I'AOY BO MIII'Y

I'eomerpuss 7 xmace ®I'AOY JIIO
«Axagemus MuHIIpOCBeIICHHS

Poccuny

HNomamnue 3aganus. ['eomerpus 7-9
KJ1ace

AO «M3natensctBo [Ipocsenienue»

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHaga
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas oJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

OKpY>XHOCTb, XOPJBI
U JHaMeTphl, HUX
CBOMCTBA.

KacarenpHas K

OKPYXHOCTH.



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

OKpyXHOCTBb,
BIUCAHHAs B YroJ.

I[lomsTne o I'MT,

MPUMEHEHHE B
3a7ayax.
buccekrpuca 51
CEepEIUHHBIN

NEPHIECHAUKYISAP Kak
r€OMETPUUECKUE
MecTa TOYCK
OKpyX HOCTBb,
oInMcaHHas O0KOJIO
TpPEyroJibHUKA.
Bnucannas B
TPEYTroJIbHUK
OKPYHOCTb.
[Ipocrenmme 3amaun

Ha ITOCTPOCHHC

OCHOBHBIE BUJIBI JICATEIIBHOCTH 00YyYarOITUXCS

@opMyIUPOBATh ONPEACIICHUS: OKPY>KHOCTH, XOP/Ibl, AHAMETPa U KacaTeJIbHOMU K
OKPY>KHOCTH.

N3yyaTh X CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.

HccnenoBath, B TOM 4YHCIE HCHONB3YSd LHU(PPOBBIE PECypChl: OKPY>KHOCTH,
BIIMCAaHHYIO B YI'OJI; HEHTP OKPY>KHOCTH, BIIMCAHHOU B yrOJ; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

Ucnonp3oBate meton I'MT nna nmokaszarenbCTBa TEOPEM O MEPECCUCHHU
OMCCEKTPHC YIIOB TPEYTOJBHUKA W CEPEIMHHBIX MEPIEHANKYISIPOB K CTOPOHAM
TpeyrojbHuKa ¢ noMmoubo ['MT.

OBilafeBaTh NOHATHUSIMU BIMCAHHOM M OMMCAHHOW OKPYKHOCTEH TPEYTOJbHUKA,

HaxXOIUThb LHCHTPBI OTUX OKPY)KHOCTeﬁ.




PemaTe OCHOBHBIE 3a/1a4M HAa TOCTPOEHUE: yTIIa, PABHOT'O TAHHOMY; CEPEIMHHOTO

MEPIEHANKYJIAPA JaHHOTO OTPE3Ka; MPAMOM, MPOXOASUIECH Yepe3 JaHHYK TOUKY

U TEpHEeHIUKYISApPHONM JaHHOM MpsAMOM; OMCCEeKTPUCH JAHHOTO  YIJa;

TPEYTOJIbHHUKOB I10 PA3JIMYHBIM 23JICMCHTAM.

3HAKOMHUTBCS C UCTOPUEN PA3BUTHUS TEOMETPUU

5 | IToBTOpeHnne

00001IeHNEe

u

4

IIpoekTHble 3anaHus. Maremartuka.
BeposTHOCTB M cTaTUCTHKA. 7 KIace

000 «I'mo6anJlado»

D0P I'eomeTtpus 7 kiacc
000 «AKnace»

Bceepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 7 Kiacc

000 «Knacc»

Marematuka. ['eomerpuss 7 Kiacc

NHTEepakTUBHBIE 3aJaHUS

00O «CxkaeHr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«AxaneMus MuHnpocBeeHus

Poccuny

Jlomamaue 3aganus. ['eomerpus 7-9
KJ1acC

AO «M3parensctBo [IpocBemenue»




bubnunorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas a5ekTpoHHas mkoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas
IIKOJIBHUKOB

https://vos.olimpiada.ru

MockoBckas
IIKOJIbHUKOB

https://mos.olimpiada.ru

OJIMMITHAJIa

OJIMMITHAJIa

00001IeHNE
OCHOBHBLIX IIOHATHH U
METOAOB Kypca 7

Kj1acca

[ToBTOpEeHue u

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

PemaTte 3a7aum Ha TOBTOPEHUE, WILTIOCTPUPYIOIIKME CBSI3U MEXAY Pa3JIUYHBIMU

4acTsIMU Kypca

Ne | Tema KonuyecTBo | DneKTpOHHBIE oOpa3oBarenbHbIC
4acoB pecypcbl
8 kiace 68
1 | YerpIipéxyroabuuku | 12 [IpoekTHbie 3amaHus. Maremartuka.

BeposiTHOCTB M cTaTHCTHKA. 8 KIace

000 «I'mobanJlad»



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

D0P I'eomeTtpus 8 kiacc

000 «AKmace»

Bceepoccuiickue IIPOBEPOYHBIE
paboTsl. MatemaTuka 8 kiiacc

000 «Kmnaccy

Maremaruka. I['eomeTpusi 8 Kiacc

HHTCpaKTI/IBHBIG 3alaHuA

000 «CxkaeHnr»

Maremaruka 5-9 kiaccel

'AOY BO MIII'Y

I'eomerpus 8 wimacc ®I'AOY [IIO
«Axanemus MuHIIpoCBeeHUS

Poccuny

Jomamuue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo IIpocBenieHue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast 3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

Bceepoccurickas
IIKOJIBHUKOB

https://vos.olimpiada.ru

MockoBckas

INMKOJIBHUKOB

https://mos.olimpiada.ru

OJIMMIIMaga

OJIMMIINAJA

[Tapannenorpamm,
ero  TpU3HAKU U
cBoiicTBa. YacTHbIC
ciydau
napasieaorpaMMoB
(MpSAMOYTOJILHUK,
pomMO, KBaapar), HUX
MPU3HAKHU U CBOMCTBA.
Tpanenus.
PaBHoOoOKas u
IPSIMOYTOJIbHAS
Tpaneuuu. Y JIBOCHHUE
MEIMaHBI.
HenTpanbHas

CUMMETpPUS

OcHOBHEBIE BHUABI ACATCIIBHOCTH OGy‘I&IOHII/IXCH

OJICMCHTBI.

Tparneuuu, NpsIMOyTroJbHON TpANCLHH.

N300pakaTh ¥ HAXOJIUTh HA YEPTEkKAX YETHIPEXYTOJBHUKN PA3HBIX BHIIOB U UX

dopMynUpoBaTh OMPECICHHS: TMapauieorpaMMa, MPsMOYTOJbHUKA, pomOa,
KBaJpaTa, Tparneinu, paBHOOOKOU Tpanenuu, NpsiMOyroabHON Tpaneluu.
Jloka3plBaTh M UCIHOJB30BaTh NPHU PELUICHUWU 3a7ad IPU3HAKM U CBOKCTBA:

napajuiesiorpaMmma, npsiMoyrojibHuKa, poMOa, KBajpaTa, Tpareluu, paBHOOOKOM



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

HpI/IMeHHTB MCTOZ YABOCHUA MCAHWAHBI TPCYT'OJIbHUKA.

Hcnonw3oBaTh 1UQPPOBBIE PECYpPChl ISl UCCIETOBAHUS CBOMCTB HM3y4aeMbIX

duryp.

3HaAKOMHUTBCS C UCTOPUEHN PA3BUTHUS TEOMETPUHU

2 | Teopema ®ajieca u
TeopemMa 0
NPONOPIHOHAJIbHBIX
0Tpe3Kax, Mmoao0HbIe

TPEYroJbHUKH

15

IIpoekTHble 3amaHus. Maremaruka.
BeposaTHOCTB M cTaTUCTHKA. 8 Ki1acc

000 «I'mo6anJladoy»

D0P I'eomeTtpus 8 kiacc
000 «AKnace»

Bceepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 8 kiacc

000 «Knacc»

Maremaruka. I'eomeTpusi 8 Kiacc
HNHTepakTUBHBIE 3aaHUs

00O «CkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

I'eomerpus 8 wiacc ®I'AOY MIIO
«AxageMust MuHnpocBeeHus

Poccuny

HNomamaue 3amganus. ['eomerpus 7-9
KJ1acc

AO «M3parensctBo [Ipocsemenue»




bubnunorexa MOILI

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJINMITHAIa
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHAaga
IIIKOJIbHUKOB

https://mos.olimpiada.ru

Teopema @aneca wu
Teopema 0
IPOMOPIUOHATIBHBIX
orpe3kax. Cpennss
JUHUS TPEYroJbHUKA.
Tpanenus, e€ cpeaHss
JUHUA.
[IponopuroHabHBIE
OTPE3KH, IMOCTPOCHUE
YETBEPTOTrO
MPONOPLUMOHAIBHOTO
otpe3ka.  CBoiicTBa
LEHTpA Macc B
TPEYTOJIbHUKE.
[TonoOHbIe
TPEYroJbHUKU. Tpu

MpU3HaKa  1oao0us



https://uchebnik.mos.ru/catalogue
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https://mos.olimpiada.ru/

TPEYIrOJIbHUKOB.
IIpakTHueckoe

IIPUMEHEHHE

OCHOBHEIC BHUABI JCATCIBHOCTU 06yanomnxcsI

IIpoBOAUTE IIOCTPOEHHS C MOMOIIBIO LUPKYJIA U JUHEUKH C HUCIIOJIb30BAaHUE
TeopeMbl Paneca MU TEOPEMBl O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YeTBEPTHIM PONOPLIMOHAIIBHBIN OTPE30K.

IIpoBOaUTE 1OKA3aTENBCTBO TOT'O, UTO MEAMAHbI TPEYIOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOYKE, U HAXOAWUTh CBA3b C LIEHTPOM MACC, HAXOAUTb OTHOILICHHUE, B
KOTOPOM MEIUAHBI AEIATCS TOYKOM UX IEPECECUCHHUS.

HaxonuTe mnogoOHble TpEeyroibHUKM Ha TOTOBBIX YEpTeXaxX C yKa3aHHEM
COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.

Pemats 3agaun Ha MOJ0OHBIE TPEYTrOJIBLHUKUA C TOMOIIBIO CAMOCTOSITENIHHOTO
HOCTPOEHUS YepTeKEN U HAXOKICHUS MOAOOHBIX TPEYTOJbHUKOB.

[IpoBoANTH JOKA3aTENbCTBA C UCIOIB30BAaHUEM NIPU3HAKOB MOI00NS.
Jloka3bIBaTh TpU MPU3HAKA 000U TPEYT OJIbHUKOB.

IIppuMeHAT, TOJNyYEHHBIE 3HAHWS I[PU  PELIEHHUM TIEeOMETPUYECKUX U

NPaKTUYECKUX 3a]1a4. 3HAKOMUTHCS C UCTOPHUEHN pa3BUTHSI TEOMETPHUHU

3 | Huomaak. 14 [IpoexTHbpIE 3amaHud. MareMmaTuka.
Haxo:xaenue BeposTHOCTH M cTaTUCTHKA. 8 KJIacc
IJIoIAae i 000 «I'nob6antlado»

TPEYroJbHUKOB M
MHOI0YT0JIbHBIX D0P I'eomeTpus 8 knacc
¢uryp. Ilnomaau 000 «AKnace»
MOA00HBIX GUTyp
Bcepoccuiickue MIPOBEPOYHBIE
paboTsl. MartemaTuka 8 kiacc

000 «iIKnacce»




Maremaruka. I'eomeTpuss 8 Kiacc
NuTtepakTuBHbBIC 3a0aHUs

000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpus 8 kmacc ®I'AOY JIIO
«Axanemus MuHnpocBemeHus

Poccuny

HNomamuue 3aganusa. ['eomerpust 7-9
KJ1acc

AO «M3natensctBo [IpocBemenue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 351eKTpoHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OoJIMMIIHAgA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoBCKas OJINMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

[Toustnue 00 oOmEH

I10maam.
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Dopmyiisl IS
TUIOIIA TN
TPEyroJbHUKA,
napajuiesorpamMmma.
OTtHomeHue

18 (011601 (7
TPEYroJbHUKOB c
O0IIMM OCHOBaHHEM
WJIM OOIIEeH BBICOTOM.
Brruucnenue
IUTIOIIAAE CJIOKHBIX
buryp 4yepes
pa3OuieHue Ha YacTH U
JIOCTPOCHHUE.
[Tnomanu ¢uryp Ha
KJeryaTo  Oymare.
IInomann moa00HBIX
buryp. Beraucienue
IUIOIIAie. 3agadyu C
MPaKTUYECKUM
coaepKaHHUEM.
Pemenue 3amau ¢
ITIOMOIIBIO METOJ1a
BCIIOMOTaTE€IbHOM

TUIOIIA N

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

OBnajeBaTh MEPBUYHBIMU MPEACTABICHUSIMU 00 0OIIel Teopuu IO
(Mepsl), hopMyIHpOBaTH CBOMCTBA TUIOLIA/HU, BBISICHITh UX HATJISIHBIA CMBICTT.
BoiBonuth (popMysibl TUIOLIAM MTapajuiesiorpaMMa, TpEyroibHUKa, TPareluu u3

dbopMyIibl IIIOLIAU MPSAMOYTOJIbHUKA (KBaApaTa).




BbeiBoAUThE (pOpMyIIbI IIIOMIAAN BRITYKIOTO YETHIPEXYTOJIbHUKA YEPE3 AUArOHaAIH

H YyroJl MCXKXJy HUMMU.

Haxonuts mnomaau Guryp, n3o0pa>k€HHBIX Ha KJIETUATON OyMare, UCIOJIb30BATh

pa36HeHHe Ha 9aCTU U JOCTPOCHHUC.

Pa3bupath npumMepsl UCMOIL30BaHUS BCIIOMOTATEIbHON TIJIOMIAAN JIJISl PEIIECHUS

IrCOMCTPHUICCKHX 3aaay.

HaxoauTs momanu nogo0HsIX GUryp.

Boeraucnsats momaay pasjimIHbIX MHOT'OYT OJIBHBIX (I)I/II‘yp

Pematsb 3a/1a491 Ha 1UIomanab € IMPaKTUICCKHUM COACPIKAHUCM

4 | Teopema Iludaropa
/| Hayajaa

TPUTOHOMETPHUH

10

[IpoexTHpie 3amaHud. MaremaTuka.

BeposATHOCTB M cTaTUCTHKA. 8 KI1acc

000 «I'mo6anJlady»

D0P I'eomeTtpus 8 kiacc
000 «AKnace»

Bceepoccutickue IIPOBEPOYHBIE
paboTel. MaremaTuka 8 kiacc

000 «Knacec»

Maremaruka. I'eomerpust 8 Kiacc

NHTEpakTUBHBIEC 3aJaHUS

00O «Ckaenr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y

['eomeTpusa 8 kmacc ®I'AOY HIIO
«Axkanemusa MuHnpocBeeHus

Poccuny




Jomamnue 3aganusa. ['eomerpust 7-9
KJ1acc

AO «M3parenscTBO [IpocBenienne»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas a5ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa a
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIHaaa
IMKOJBHUKOB

https://mos.olimpiada.ru

Teopema Iludaropa,
€€ JI0Ka3aTeJbLCTBO U
MIpUMEHEHHE.
OOpatHas  Teopema
[Tudaropa.
Onpenenenue
TPUTOHOMETPUIECKUX
byHKIH] OCTpOro
yria,
TPUTOHOMETPUICCKUC
COOTHOIIICHUS B

MPSAMOYTOJIbHOM



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

TPEYroJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXKJIECTBO.

COOTHOIIICHUST MEXKTY

CTOpOHAMU B
IPSIMOYTOJTEHBIX
TPEyTOJIbHUKAX C

yraamMu B 45° u 45°;
30° u 60°.

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

JlokazeiBaTh Teopemy Iludaropa, wucnonszoBath €€ B NPAKTUUYECKUX
BbIYHCICHUAX. DOpMynHpoBaTh ONpeeeHrus TPUTOHOMETPUUSCKUX (PYHKIIUMA
OCTpOTO yIJia, MPOBEPITh UX KOPPEKTHOCTD.

BblBOAUT, ~ TPUTOHOMETPUYECKHE  COOTHOUIEHUS B MPAMOYTOJIHHOM
TPEYTrOJbHUKE.

HccnenoBatb  COOTHOIIEHUS ~ MEXKIY  CTOPOHAMH B MPSMOYTOJIBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Ucnonb3oBaTh (QOpMyNbl TNPUBEAEHUS W OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO I HAXOXXJEHHUS COOTHOIICHUN MEXKAY TPUTOHOMETPUUYECKUMHU
(GYHKITUSAMH Pa3TUIHBIX OCTPBIX YTIIOB.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS U YMEHHUSI TIPU PEIICHUN IPAKTUYECKUX 3a]1a4.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUS TEOMETPUHI

S5 | Yrasbl B |13 [IpoekTHbie 3agaHus. MaremaTuka.
OKPYKHOCTH. BeposiTHOCTh U cTaTHCTHKA. 8 KJlacc
Bnucanuble " 000 «I'nobantla6»

ONHCAHHbIE
YeThIPEXYroJbHUKH. O0P I'eomertpus 8 kiacc
KacareabHble K 000 «AKnace»




OKPY’KHOCTH.
Kacanue

OKPYKHOCTEH

Bceepoccuiickue [IPOBEPOYHBIE
pabotel. MatemaTuka 8 kiacc

000 «AKmace»

Maremaruka. I'eomeTpuss 8 Kiacc
WNHuTtepakTuBHbBIC 3a0aHUs

000 «CxkaeHnr»

Marematuka 5-9 kiaccel

I'AOY BO MIIT'Y

I'eomerpuss 8 kmacc ®I'AOY JIIO
«Axanemus MuHIIpoCBeIIeHUS

Poccuny

Homamaue 3aganusa. ['eomerpus 7-9
KJlacc

AO «M3natensctBo [IpocBeienue»

Bbubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast a3nmeKTpoHHas MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/

MockoBckas oJuMIIaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

Bnucannbie Hu
LEHTPAJIbHBIE  YIJIBI,
Yo MEXIY
KacaTeJbHOU U

XOpIOU. YTIJIbl MEXKIY

XopaaMu Hu
CEeKYLIMMHU.
Bnucannbie Hu
ONKCaHHbBIC
YETBIPEXYTOJIbHUKH,

150.4 MpU3HAKU u
CBOIICTBA.

HpI/IMGHGHI/IG OTUX

CBOMCTB pu
peueHun
F€OMETPUYECKUX
3aJ1a4. B3aumnoe

pacCIONOKEHHE ABYX
OKPYKHOCTEH.
Kacanue

OKPY>KHOCTEM

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

@opMyIUpOBaTh OCHOBHBIE ONPEACIICHUS, CBS3aHHbIE C YyriaMH B Kpyre
(BIMCaHHBIN YToJl, HIEHTPAIbHBIN yron).

HaxonuThs BOUCaHHbBIC YIJIbI, OMUPAIOLIMECS HA OJIHY YTy, BBIYUCIATH YIJIbI C
MOMOINIBI0O TEOPEMbl O BIHUCAHHBIX yrjaX, TEOpPEMbl O BIKHCAHHOM

YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.



https://mos.olimpiada.ru/

HccnenoBath, B TOM 4YHCIE C MOMOIIBIO LHU(POBBIX PECYPCOB, BIHCAHHBIE U

OITMCaHHBIC LICTBIpéX}’l"OJ'IbHI/IKI/I, BBIBOAUTH UX CBOMCTBA U IIPHU3HAKH.

Hcnonp30BaTh 3TU CBOMCTBA U NIPU3HAKU IIPU PEILICHUHN 3a1a4

6 | [HoBTOpeHmne

00001IeHHEe

U

4

IIpoekTHble 3amaHus. Maremaruka.

BeposTHOCTh 1 cTaTuCTHKA. 8 Kilacc

000 «I'mo6anJladoy»

D0P I'eomeTtpus 8 kiacc
000 «AKnace»

Bceepoccurickue IIPOBEPOYHBIE
paboTel. MaremaTuka 8 kiacc

000 «AKnaccy»

Maremaruka. I'eomeTpusi 8 Kiacc

HHTCpaKTI/IBHBIG 3aJJaHusA

00O «Cxaenr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

I'eomerpus 8 wiacc ®I'AOY MIIO
«AxageMust MuHnpocBeeHus

Poccuny

HNomamaue 3amganus. ['eomerpust 7-9
KJ1acc

AO «M3parensctBo [IpocBemienue»

buomuorexa MDOIII




https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas WIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMIIAaaa
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckast oJIMMIIHaga
HIKOJILHUKOB

https://mos.olimpiada.ru

[ToBTOpEHUE 51
00001IeHNEe

OCHOBHBIX MOHATHH U
METOJOB Kypca 7-8

KJj1acca

OcCHOBHBIE BUJIBI JICITEIIBHOCTH 00 YyJaIOMIUXCS

PemaTe 3a7aum Ha MOBTOPEHUE, WILIIOCTPUPYIOLIKME CBSI3U MEXAY Pa3JIUYHBIMU

4acTsIMU Kypca

Ne | Tema KonuyecTBo | DneKTpOHHBIE oOpa3oBarenbHbIC
4acoB pecypcbl
9 kJaacc 68
1 | Tpuronomerpus. 16 O0P I'eometpus 9 knacc
Teopembl 000 «AKnacc»
KOCHHYCOB "
cuHycoB. Pemienue Maremaruka. I['eometpus 9 kiacc

TPE€YIroJbHUKOB

HHTepaKTI/IBHI)Ie 3aJaHusa



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

000 «Ckaeunry

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpus 9 wimacc ®I'AOY AIIO
«Axanemus MuHNIpoCBemeHUs

Poccuny

Homamuue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [Ipocsenienue»

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHaga
IIKOJILHUKOB

https://vos.olimpiada.ru

MocKkoBcKas oJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

Onpenenenue
TPUTOHOMETPUUYSCKUX

dbyHkumii yrios ot 0°



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

no 180°. dopmybl
MIPUBEICHHUS.
Teopema KOCHHYCOB,
TeopeMa CHUHYCOB.
Pemenne
TPEYTrOJIbHUKOB.
[IpakTrueckoe
MPUMEHEHHE

JOKAa3aHHBIX TCOPCM

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

dopMyTUPOBATH OMPEICTICHNUS] TPUTOHOMETPUYECKUX (PYHKIIMH TYIBIX U TPSIMBIX
yTJIOB.

BriBoUTh TEOpEeMYy KOCHHYCOB M TEOPEMY CHUHYCOB (C paglycoM OIHMCAHHOU
OKPY>KHOCTH).

BreiBoguth (Gopmynbl JUisi BBIYHMCIEHHUS TUIOMIAJEH C KCIIOJNIB30BAaHUEM TEOPEM
TpuroHoMmeTpuu (dhopmysa IUIOHIAAN TPEYTOIbHUKA Yepe3 JBE CTOPOHBI U YTOJ
MeXIy HUMH, GopMya IUIOMAAN YeThIPEXYTOJbHUKA Yepe3 €ro JuaroHaiu u
YTOJI MEXAY HUMU).

Pemats TpeyronbHuKH.

Pemlatp mnpakTHueckwe 3aJayd, CBOASIIMECS K HAXO0XKACHUIO Pa3IMYHBIX

AJIEMEHTOB TPEYT OJIbHHUKA

2 | IIpeodpa3zoBanue 10 D0P I'eometpus 9 knacc
noaoousi. 00O «AKnace»
MeTtpuueckue
COOTHOLLICHU A B Maremaruka. I'eomerpus 9 kmacc
OKPYKHOCTH NHTepakTUBHbBIE 3aaHUs
00O «CxaeHr»
Maremarunka 5-9 kiaccel




I'AOY BO MIII'Y

I'eomerpus 9 knacc ®I'AOY IIIO
«Axanemus MuHnpocBemeHus

Poccumny

Homamuue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [Ipocsenienue»

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas mIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa A
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKas oJIMMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

IlonsaTue 0
npeoOpa3oBaHUN
I0100MS.
CoOTBETCTBCHHEIC
DJIEMEHTHI IOJOOHBIX
duryp. Teopema o

MPOU3BEACHUU



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

OTPE3KOB XOpX,
TeopeMa 0
[IPOU3BEICHUU
OTPE3KOB  CEKYIIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
IIpumenenue B
pelLIeHuun
reOMETPUYECKUX

3aJa4

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OcBauBaTh MOHATHE TTPeOOpPa30BaHUS MTOI00USI.

HccnenoBath OTHOIIEHHE JUHEHHBIX 3JIEMEHTOB (QUTYp MpHU MpeoOpa3oBaHUU

o100 us.

HaxoauThk mpuMepsl o100 B OKpYXKaIOIIeH T1eHCTBUTETbHOCTH.

BBIBO,III/ITI) MCTPHUYCCKHUC COOTHOWICHUSA MCKIAY OTPC3KaAMHU XOpJd, CCKYIIUX H

KaCaTCJIbHBIX C UCIIOJIb30BAHUCM BIITMCAHHBIX YIJIOB U HOIIO6HBIX TPCYIrOJIbHUKOB.

Pemrate

IrCOMCTPHUUCCKHC

3alaud U

3alauyd W3 PEAIbHOM KU3HH C

HCIIOJIB30BAHUECM HOI[O6HI>IX TPCYIrOJIbHUKOB

3

BexkTopsl

12

D0P I'eomeTpus 9 knacc
000 «Knace»

Marematuka. ['eomerpust 9 kiacc

NHTEepakTUBHBIE 3aJaHUS

000 «Cxkaeur»

Marematuka 5-9 xiacchl

['AOY BO MIII'Y




I'eomerpus 9 knacc ®I'AOY IIIO
«Axanemust MuHnpocBemeHus

Poccuny

Jomamnue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [IpocBenieHue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa a
IIKOJBbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHa A
IIKOJIbHUKOB

https://mos.olimpiada.ru

Onpenenenue
BEKTOPOB, CJIOXKCHHUE
U BBIYMTAHUE
BEKTOPOB,

YMHOKEHUE BEKTOpa

Ha YHCIIO.
duznyeckui u
F€OMETPUYECKUI

CMBICJI BCKTOPOB.



https://uchebnik.mos.ru/catalogue
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https://mos.olimpiada.ru/

Paznoxenue BekrTopa

o JIBYM
HEKOJIJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr

BekTOpa. CxanspHoe

IPOU3BEICHHE
BEKTOPOB, ero
IPUMEHEHHE TUTSL

HaXOXJCHUSI JIUH U
VIJIOB. Pemenne

3aga4 C IIOMOLIBIO

BEKTOPOB.
[Ipumenenune
BEKTOpPOB TUISt
peuieHus 3a1a4
[1)763709%

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

Hcnonp3oBaTh  BEKTOPHl  KaK  HAIMpaBICHHbIE  OTPE3KH,  HCCIEI0BATH
reOMETPUUCCKUH (TTepeMeIeHre) U PU3HIECKUM (CHJ1a) CMBICITBI BEKTOPOB.
3HaTh ONPEACIICHUSI CYMMbI M PA3HOCTH BEKTOPOB, YMHOKEHHS BEKTOPA Ha YHCIIO,
MCCJIEeI0BATh TEOMETPUUYECKUN U (PU3UIECKUN CMBICIIBI ITHX OTICPAIIUA.

Pemrate reoMmeTpuyeckue 3aj1auu ¢ UCIOJIb30BAaHUEM BEKTOPOB.

PacknaapiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM BEKTOPAM.

Hcnonp30BaTh CKaISIPHOE MPOU3BEACHUE BEKTOPOB, BBIBOJIUTH €TI0 OCHOBHBIE
CBOMCTBA.

Boluncnsath cymMMmy, pa3HOCTb M CKaJIsipHOE IPOU3BEICHUE BEKTOPOB B
KOOpAUHATaX.

HpI/IMeHSITB CKaJIIPHOC IPOU3BCACHUC TSI HAXOXKACHUA JJIMH U YI'JIOB




JdexapToBbI
KOOPAUHATHI

IJIOCKOCTH

Ha

D0P I'eomeTtpus 9 knacc

000 «IKnacc»

Maremaruka. I'eomerpuss 9 kiacc

HHTepaKTI/IBHBIG 3aJaHusa

000 «Ckaenry»

Maremartuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpus 9 wimacc ®I'AOY AIIO
«Axanemus MuHnpocBemeHus

Poccuny

Jomamaue 3aganus. ['eomerpus 7-9
KJIacc

AO «M3natensctBo [IpocBenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/cataloque

Poccuiickast a3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMIIHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OoJIMMITHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/

https://mos.olimpiada.ru

JlexapToBbI
KOOPAMHATHI TOYEK Ha
IJIOCKOCTH.
YpaBHeHHUE IIPAMOM.
YpaBHeHUE
OKPY’KHOCTH.

KOOpIII/IHaTBI TOYCK

[IepeCceUeHUs
OKPY’KHOCTH U
IIPSIMOM. Merton
KOOpJIHHAT npu
peueHun
reOMETPUYECKUX

3a1a4, IMPaKTHYCCKHUX

3a1a4

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

OcBauBaTh TOHATUE MPSIMOYTOJIBHOM CHUCTEMBI KOOPJWHAT, JIEKapTOBBIX
KOOpPJIMHAT TOYKH.

BriBOIMTE ypaBHEHHE IPSMON U OKPYKHOCTH.

BriensaTe moaHbIA KBAAPAT JJISI HAXOXKACHUS LIEHTPA U paanyca OKPYKHOCTH 110
€€ YpaBHEHMUIO.

PemaTte 3a1aum Ha HaXOXKJIEHUE TOYEK NEPECEUECHUS MPSIMBIX U OKPYKHOCTEU C
IIOMOIIBI0 METO/1a KOOPAUHAT.

Hcnonp3oBaTh CBOMCTBA YrI0BOr0 KO3 GUIMEHTA PSIMON MPU PEIICHUH 3a/1ad,
JUISL OTIPEICIICHUS PACTIONIOAKEHHUS ITPSIMOM.

[IprMeHATh KOOPAMHATHI IPHU PELICHUU TEOMETPUUECKUX U MPAKTUYECKHUX 3324,
JUISL TOCTPOEHUS MaTeMaTH4YeCKUX MOJeleill pealbHbIX 3a7ady  («MeToA
KOOPAHHAT).

[Tonb30BaThCs 1 MOCTPOCHUS U UCCIEOBAHUHN TU(PPOBLIMU PECYpPCAMHU.



https://mos.olimpiada.ru/

3HAKOMHUTHCS C UCTOPUEN PA3BUTHUS T€OMETPUHU

5 | lIpaBuiabHBIE
MHOI'0YT'0JIbHUKH.
JlinHa OKpYKHOCTH
U IUIOIIAAb Kpyra.
Berunciienue

nJiomaaeu

8

D0P I'eomeTtpus 9 knacc

000 «IKnacc»

Maremaruka. I'eomerpuss 9 kiacc
NuTepakTUBHbBIC 3aaHUS

00O «Cxaenr»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpus 9 wimacc ®I'AOY IAIIO
«AxaneMus MuHnpocBeeHus

Poccuny

Jomamaue 3aganus. ['eomerpus 7-9
KJIacc

AO «M3natensctBo [IpocBeienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickast a3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccuiickas OJIMMIIHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/

MockoBckas oJuMIaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

IIpaBunbHbIE
MHOT'OYTOJIbHUKH.

YUucno =w.  JlauHa

OKpPYXHOCTH,  JAYTH
OKPYXHOCTH.
Pannannas Mepa
yria. [Inomane
Kpyra, CEKTOopa,
CEerMeHTa

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

@opMyIUpOBaTh OMNPEAECICHUE MPABWIBHBIX MHOTOYIOJIBHUKOB, HaXOOUTh HX
AJIEMEHTHI.

[lonb30BaTbCs MOHATHEM [JIMHBI OKPY>XKHOCTH, BBEAEHHBIM C IOMOUIBIO
IPaBUJIbHBIX MHOTOYTOJIbHUKOB, ONPENIENATh YUCIIO T, IJIMHY AYTU U paIUaHHYIO
Mepy yria.

[TpoBOAMTH TIEPEXO/T OT paIMAHHON MEPHI yIila K rpaayCHON U HA00OPOT.
OnpenensTh mIomagb Kpyra.

BreiBoguTh popMyibl (B rpagycHOM U paguaHHOW Mepe) IS IJTUH YT, TJI0maaei
CEKTOpPOB U CETMEHTOB.

Boeruucnats miomanu Guryp, BKIFOYAOMINX AIEMEHTHI OKPY>KHOCTH (Kpyra).

HaxoauTe miomaau B 3aja4ax peaaibHOU KU3HU

6 | /ABH:KeHUS 6 O0P I'eometpus 9 kiacc

IJIOCKOCTH 000 «AKmnacey

Maremaruka. I['eometpus 9 kiacc

HHTepaKTI/IBHBIe 3aJaHusa



https://mos.olimpiada.ru/

000 «Ckaeunry

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpus 9 wimacc ®I'AOY AIIO
«Axanemus MuHNIpoCBemeHUs

Poccuny

Homamuue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [Ipocsenienue»

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s35ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHaga
IIKOJILHUKOB

https://vos.olimpiada.ru

MocKkoBcKas oJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

[lousaTHe 0 NBUKEHUH
IUIOCKOCTH.
[TapannenbHbIi

MIepPeHocC, IOBOPOT



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

IIpumenenue pH

pelieHnuy 3aaa4

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

Pa36upaths npuMepsl, WILTIOCTPUPYIOIINE TIOHSITHUS JBUKEHUS.

dopMyIUpoBaTh ONpPENENeHUsl MapalIebHOTO MEepPeHoca, MOBOPOTA U OCEBOM
cuMMeTpun. BeIBOAUTE UX CBOMCTBA, HAXOUThH HETIOJBUKHBIE TOUKHU.

HaxoauTh HEeHTPBI U OCH CUMMETPUI MTPOCTEHITUX PUTYP.

[IpuMensT, mapayiebHBIA  TEPEHOC M CUMMETPUIO TMPU  PEIICHUU
r€OMETPUYECKUX 3aJ1au (pa30uparh MpUMephl).

Hcnonb3oBaTh AJ MOCTPOEHUS U UCCIEA0BAHUM LIMPPOBBIE PECYPCHI

7 | lloBTOpEHME, 7 O0P I'eomeTpus 9 knacc
0000111eHNE, 00O «Knacc»
cucTeMATU3aIUs
3HAHMH Marematuka. I'eomerpuss 9 kiacc

HHTepaKTI/IBHBIG 3aJJaHusA

00O «CxkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

I'eomerpus 9 wimacc ®I'AOY IAIIO
«AxageMust MuHnpocBeeHus

Poccuny

HNomamaue 3amanus. ['eomerpust 7-9
KJ1acc

AO «M3patenscTBO [IpocBenienue»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Poccuiickas anekTpoHHas IKOJIa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITAA/A
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckasa oJInMIIHaga
IKOJIbHUKOB

https://mos.olimpiada.ru

[ToBTOpEHUE
OCHOBHBIX MOHSTHH U
METOJI0B KypcoB 7-9
KJIacCoOB, 0000I1IeHne
U CHUCTeMaTH3alus
3HaHuu. [Ipocreimue
r€OMETPUYECKHUE
burypol u 179:4
cBoiicTBa. M3mepenue
reOMETPUYECKUX
BEJIMYUH.
TpeyroabHUKH.
[TapannenbHbie u
NepHEHIUKYIIPHbIE
npsiMbIE.

OKpyX HOCTb U KpYT.
I'eomeTpuueckue
MOCTPOCHUS. YTJbl B

OKPYXHOCTH.



https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Brnincannsie u
ONMCaHHbBIC
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas 51
OKPYHOCTb.
YeTbIpEXYTrOIbHUKH.
Brincannsien
OTMCAaHHbBIC
YETHIPEXYTOJIbHUKH.
Teopema IIudaropa u
Havasa
TPUTOHOMETPHUH.
Pemrenune o0mmx
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYT'OJIbHUKHU.
IIpeobpazoBanus
MJIOCKOCTH.
JIBmxenus. ITogobue.
Cummerpusi.
[Tmomazne.
Brruncnenue
womaaen. [hiomann
0T0OHBIX buryp.
JlexapToBbI
KOOPAMHATHI Ha
IJIOCKOCTH. BeKTophl

Ha IIJIIOCKOCTH

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1




OnepupoBaTh NOHATHSAMU: (UTypa, TOYKA, MPsAMasi, yroJ, MHOTOYTOJIbHUK,
paBHOOEIPEHHBI W  PAaBHOCTOPOHHUW  TPEYrOJbHUKH, MIPSIMOYTOJbHBIN
TPEYroJIbHUK, ME€JIhaHa, OMCCEKTPHUCA U BBICOTA TPEYTOJIbHUKA, TApaJIeTIOrpamm,
poMO, TPSIMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYKHOCTb, KacaTesbHasl;
paBeHCTBO M  moaodue Quryp, TpPEYrojJbHUKOB; MApPAUIETBHOCTh U
NEPIIEHAUKYJAPHOCTE  OPSAMBIX, YroJd  MEXIYy [pPSIMBIMH, CHUMMETPHUS
OTHOCUTEJIBHO TOYKHU U IPSAMOW; JUIMHA, PACCTOSIHUE, BEIWYMHA YIJa, IUI0IIaAb,
IIEPUMETD.

Hcnonb3oBaTh (GopMyibl: mepUMeTpa U IUIOMIAJAM MHOTOYT'OJbHUKOB, JJIMHBI
OKPY>KHOCTH U IUIOUIaIA Kpyra, 00bEMa NpsIMOYTOJIbHOTO NapajuleIenune1a.
OnepupoBaTh MOHATUSMH: MPAMOYIOJIbHAs CHCTEMA KOOpPJAWHAT, BEKTOP;
UCIIOJIb30BaTh 3TU MOHATHS JJIsl IPEACTABIICHUS TAHHBIX U PELICHUS 3a1a4, B TOM
YHClIe U3 IPYTUX YUEOHBIX MPEIMETOB.

Pemrate 3agayM Ha TOBTOPEHME OCHOBHBIX ITOHATHH, WUIIOCTPALUIO CBA3EH
MEXy pPa3JIMYHBIMU YacTSIMU Kypca.

BeiObupaTh MeToa U1l pereHus 3a1aun.

Pemats 3aJa4uu N3 HOBCCI[HGBHOﬁ KHN3HHU

Hroro 68 yacosB

BeposiTHOCTH M CTATHCTHKA

Ne | Tema KonudectBo | DnekTpoHHBIE 00pa3oBaTelIbHbBIC
4acoB pecypcbl
7 knacc 34
1 | IIpencraBjieHue JaHHBIX | / Maremaruka. BeposTHOCTE H
CTaTUCTHKA. NuTtepakTuBHbBIE

3aagud. 7-9 Kiacchel

00O «Ckaenr»

BepostHocTh U cratucTtuka. 7

KJ1acc




00O «CBbEPOBPA3OBAHUME»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepocculickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast oJIMMIIhaga
IKOJILHUKOB

https://mos.olimpiada.ru

Hpe,HCTaBJIGHI/IC JaHHBIX B

tabnunax. I[IpakTudeckue

BBIYUCIICHUS o
TaOJIMYHBIM JTAHHBIM.
N3Bneuenune 151
UHTEpIpeTanus

TaOJIMYHBIX JTAHHBIX.
[TpakTryeckas paboTta

«Tabmumpy. ['paduaeckoe
IpeACTaBICHUE JTaHHBIX B
BUJIE KPYT'OBBIX,
CTOJOMKOBBIX
(cTom0YaThIX) AMATPaAMM.
UreHne W MOCTPOECHHE
IAarpaMm. [Tpumepsr
neMorpapuyecKux
nuarpamm. IIpakTuueckas

pabota «JluarpaMmbI»



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

OCHOBHEIC BHUABI ACATCIIBHOCTHU O6yanOH1HXC$1

OcBauBaTth CHOCOOBI NPEICTABICHUS CTATUCTUYECKHX J@HHBIX M YHCIIOBBIX
MacCHBOB C MOMONIbIO TAOJUI M JUArpaMM C HMCIOJIb30BAHUEM AKTYalbHBIX W
BaXKHBIX JaHHBIX (AeMorpaduyeckue JaHHbIE, POU3BOACTBO MIPOMBIIICHHON U
CENbCKOXO3IMCTBEHHOM MPOAYKIINH, OOIIECTBEHHbIE U TPUPOIHBIC SIBJICHUS).

N3yyaTe MeTonbl pabOThl ¢ TaOMMYHBIMU U TpaQUUECKUMHU MPEICTaBICHUIMU

JaHHBIX C TIOMOIIIBIO ]_II/I(i)pOBBIX PECYPCOB B XOAC NPAKTHYCCKHUX pa60T

2 | OnucarenbHasi 8 Marematuka. BeposATHOCT u
CTATHCTHKA CTaTUCTHKA. HNuTepakTuBHbBIE
3agaHus. 7-9 kimaccel

00O «Cxaenr»

BCI)OSITHOCTB U CTaTucTuka. 7
KJIacc

00O «CBEPOEPA3OBAHUE»

bubmmorexa MDOIL

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKkasg oJINMITHAZA
IKOJIbHUKOB

https://mos.olimpiada.ru

Yucnosbie HaOOPBI.
Cpennee
apupMeTHIECKOE.

Menuana YHCJIOBOTO



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Habopa.  YCTOWYHBOCTH
Mmeauansl. IIpakThyeckas
pabora «Cpennue
3HaueHUs». Hambombiee
U HaWMCHBIIIEE 3HAYCHHS
YHUCJIOBOTO Habopa.

Pa3zmax

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OcBauBaTh TMOHSATHS: YUCIOBOM HAOOp, Mepa IEHTPAIbHOW TEHICHINH (Mepa
IIEHTpa), B TOM YUCIIe cpeiHee apudmeTndeckoe, MeIraHa.

OnuchIBaTh CTATUCTUYECKHUE JAHHBIE C TIOMOIIIBIO CPETHETO apU(PMETHIECKOTO U
MeIUaHBbl.

Pemate 3amaun.

N3yuarh cBOMCTBa CpeaHUX, B TOM YHUCJIE C TOMOIIBIO U(PPOBBIX PECYpPCOB, B
X0/ MMPaKTUYECKUX padoT.

OcBauBaTh ITOHATHSA: HAaUOOJIbIIIEE M HAUMEHBIIIES 3HAYEHHS YHCIOBOI'0 MaCCHBa,
pa3mMax.

Pemate 3amaum Ha BBIOOp crocoOa ONMUCAHUSI JTAHHBIX B COOTBETCTBUHU C

MIPUPOJION TAaHHBIX U LEISIMHA UCCIICTOBAHUS

3 | Cayuaiinas 6 Marematuka. BeposTHOCTE
H3MEHYUBOCTH CTaTUCTHKA. NuTepakTuBHbBIE

3aaHusa. 7-9 Kiaccel

00O «CkaeHnr»

BepositTHocTh UM cTatUCTHKA.

KJ1accC

00O «CBEPOBPA3OBAHUE»

buomuorexa MDOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJiMMIuaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

CrnyvaitHast "3BMEHYMBOCTD
(mpumepsl). Yacrorta
3HQUEHUH B  MAacCUBE
JaHHBIX. [ 'pynnupoBka.
I'mcrorpamMsl.

IIpakTrueckas paboTa
«Cnyyalinas

HN3MCHYHUBOCTL»

OcHOBHEBIE BUABI ACATCIIBHOCTH 06yqa}01u1/1xc;1

OcBauBaTh TOHATHS: YacTOTa 3HAYEHUM B MacCCHBE JaHHBIX, TPYIIHUPOBKA
JTaHHBIX, TUCTOrPaMMa.

CtpouTh W aHaJU3UPOBATH THUCTOIPAMMBI, NOAOHUpPATh MOAXOIALIANA IIar
CPYHITUPOBKHU.

OcBauBath rpaduuecKue TMPEJACTABICHHUS  PA3HBIX  BUIOB  CIyYalHOM
M3MEHYUBOCTH, B TOM YHCIEC C TIOMOIIBIO HUMPOBBIX PECYpCcoOB, B XOJE

MPaKTHYECKON pabOThI

4 | BBenenue B  Teopuio |4 Marematuka. BepositTHOoCTh U
rpagos CTaTUCTHKA. NHTepakTuBHBIE
3amaHus. 7-9 kinaccesl

000 «CxkaeHnry»



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

BeposatHocTs M cratuctuka. 7
KJIacC

00O «CbEPOBPA3OBAHUME»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepocculickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
[IKOJILHUKOB

https://mos.olimpiada.ru

I'pad, BepmmHa, pebpo.
[IpencraBnenue 3amauyu C
nomolsto rpada. CreneHp
(BaJIEHTHOCTB) BEPIIUHBI.
Yucno pédep u cymmapHas
CcTeneHb BepiuH. Llens u
muki.  Ilyte B rpade.
[IpencraBnenue 0
cBsa3HocTu rpada. O6xon
rpadga (SUIEPOB MYTh).
[IpencraBnenue 00

OPUEHTHUPOBAHHBIX

rpadax

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1

OcBauBatb noustus: rpad, Bepiinna rpada, pedopo rpada, crerneHnb (BaIEeHTHOCTb

BEPUINHBI), LEMb U UK.
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OcBauBaTh NOHATHS: NyTh B rpade, »dillepoB nyTh, 00x0a rpada,
OpPUEHTUPOBAHHBIN Ipad.

Pemrath 3agaun Ha MOUCK CyMMBI CTeleHEN BepiiuH rpada, Ha MOUCK o0xoaa
rpada, Ha MOUCK MyTeil B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh crnocoObl MPEACTABICHMS 3aJad M3 Kypca aireOpbl, F€OMETpUH,
TEOPUU BEPOSTHOCTEH, APYTrUX MPEAMETOB C MOMOUIbI0 rpadoB (KapThl CXEMBI,

QJICKTPUYCCKUC LICTIN, (byHKHI/IOHaJ'IBHBIe COOTBCTCTBI/ISI) Ha IIpuMepax

5 | BeposiTHOCTH M 4yactoTa | 4 Maremaruka. BeposTHOCTE U
CJIy4aifHOT 0 COOBITUA CTaTUCTHKA. HNHTepakTuBHBIE
3agaHus. 7-9 Kiaccel

00O «Cxaenr»

BCI)OSITHOCTB U CcTaTucTtuka. 7/
KJIacc

00O «CBEPOEPA3OBAHUE»

bubmmorexa MDOII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJINMITHAZA
IKOJIbHUKOB

https://mos.olimpiada.ru

CnyyailHplil  ONBIT U
ciiy4yaiiHoe coObITHE.
BepositHocTh M yactoTa

COOBITHS. Ponb



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

MaJIOBEPOSTHBIX u
MPAKTHYECKU

JIOCTOBEPHBIX COOBITUN B
Opupoje U B OOIIECTBE.

MonHera wu  urpaiabHas

KOCTb B TEOPUHU
BEPOSATHOCTEN.
[IpakTrueckas pabora
«YacroTa BBITIAJICHUS
opia»

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OcBauBaTh MOHATHA: CHY‘IEII?IHLII?I OIIBIT U cnyqaﬁHoe CO6BITI/I€, MaJIOBCPOATHOC U

MPAKTUYICCKU NOCTOBCPHOC coObITHE.

I/I3yanL SHAYMMOCTb MAaJIOBCPOSATHBIX COOBITHI B npupoac u 06HICCTBG Ha

BaXXHbBIX IIPpHUMECpPAX (aBapI/II/I, HCCUYACTHBIC CJIydaH, 3aliuTa HepCOHaJIBHOI;'I

uH(OopMaInH, epeada JaHHbIX).

I/IsyanL POJIb KIACCHYCCKUX BCPOATHOCTHBIX MOI[CJICﬁ (MOHCTa, urpajJibHasa

KOCTh) B TCOPHUU BEPOSITHOCTEIA.

HaGnronats u u3y4yaTh 4aCTOTY COOBITHI B MTPOCTHIX IKCIIEPUMEHTAX, B TOM YHUCIIE

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B X0 MPAKTUUECKON pabOThI

6 | IloBTOpenue 1 )
cucTeMaTu3amnus
Marepuajgia 3a Kypc 7

KJIacca

Maremaruka. BeposTHOCTE H
CTaTUCTHKA. NHTepakTuBHbBIE

3aganud. 7-9 Kimaccel

00O «CxaeHr»
BepositHOoCTh M craTucTHKA. 7
KJ1acc

00O «CbEPOBPA3OBAHUME»

buomuorexa MDOIII




https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJiMMIuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast oJIuMIIaga
[IKOJILHUKOB

https://mos.olimpiada.ru

[IpencraBnenne HaHHBIX.
OnucarenapHas
cTaTUCTUKa. BepoaTHOCTh

CIIy4alHOTO COOBITHS

OcHOBHEBIE BHUABI JCATCIIBHOCTH O6y‘IaI-OHII/IXC}I

HOBTOp}ITL HN3YUYCHHOC U BBICTPANBATb CUCTCMY 3HAHUM.

Pemats 3a1a491 Ha IPCACTABJICHUC U OIMMCAHUC JAHHBIX C ITIOMOIIBIO U3YUCHHBIX

XapaKTEePUCTHK.
OO6cyxaaTh NpUMEpHl CIYYaHBIX COOBITHIA,

JIOCTOBEPHBIX CIyYalHBIX COOBITUM, HX POJIH B

MAJIOBCPOATHBIX W IIPAKTHYCCKH

MPUPOJE U KU3HU YelIOBEeKa

Ne | Tema KonudectBo | DnekTpoHHBIE 00pa30BaTelIbHbBIC
4acoB pecypcehl
8 kiacc 34

1 |IloBropenne «kypca 7|4

KJj1acca

Marematuka. BepostHOoCTh U
CTaTHUCTHKA. NHTepakTuBHBIE

3aJ1aHus. 7-9 Ki1accel

00O «Ckaenr»



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

BeposatHocTh M cTaTtucTHKA. 8
KJ1acc

00O «CbEPOGPA3OBAHUME»

buomuorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bceepocculickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
[IKOJILHUKOB

https://mos.olimpiada.ru

[IpencraBneHure aHHBIX.
OnucarenbHas

cratuctuka. CiyyaiiHas
U3MEHUYUBOCTh. CpenHue
YHUCJIOBOTO Habopa.
Cnyyaitabie COOBITHS.
BepositHOCTH W 4acTOTHI.
Knaccuueckue MOJEIN
TEOpUU BEPOATHOCTEN :

MOHCTA U UI'paJibHasd KOCTb

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

[ToBTOPSTH U3y4EHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

Pemats 3aJa41 Ha IpCACTABJICHUC N OIMMCAHNUC JAHHBIX C IIOMOIIbBIO M3YUCHHBIX

XapaKTEPUCTHUK.

Pemats 3aJa4l Ha IPCACTABICHUC TI'PYIIIMPOBAHHBLIX OAaHHBIX MW OIIMCAHHUC

CIIy4ailHOM M3MEHYUBOCTH.



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
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Pemiate 3amaun Ha ompeAesieHUE YacTOThI CIyYalHBIX COOBITHH, OOCYKIICHHE

MPUMEPOB CIyYaWHBIX COOBITUH, MAJIOBEPOSITHBIX U MPAKTHYECKH JTOCTOBEPHBIX

CIIy4ailHbIX COOBITH, MX POJU B IPUPOAE U KU3HHU YEJIOBEKA

2 | OnucareabHas 4
CTATHCTHKA.

PaccenBanue 1aHHBIX

Marematuka. BeposTHOCTE H
CTaTUCTHKA. NHTepakTuBHBIE
3amanus. 7-9 Kiaccel

00O «Cxkaenr»

BCPOSITHOCTB U CTaTUCTHKA. &
KJIaCC

00O «CBEPOBPA3OBAHUME»

buomorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IKOJBHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHa a
IIKOJILHUKOB

https://mos.olimpiada.ru

Otkionenus. [ucnepcus
YUCJIOBOTO Habopa.
CranpapTHOE OTKJIOHEHUE
YHUCJIOBOTO Habopa.

JlnarpamMmbl paccenBaHUs

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1

OcBauBaTh NOHATHUS: AUCIICPCHA U CTaHAAPTHOC OTKIIOHCHHC, UCIIOJIb30BAaTh OTU

XapaKTCPUCTHUKHN JIA OIIMCAHUA PAaCCCUBAHMA JaHHBIX.



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

BBII[BI/IFEITB TUNIOTE3bI 00 OTCYTCTBUH WJIM HAJIWYWH CBA3W 110 AWarpamMmam

pacceuBaHHsI.

CTpOI/ITB AauarpaMmbl paCCCHUBAHUA MO MMCIONIMMCA OaHHBIM, B TOM YHCJIC C

IMIOMOIIBIO KOMIIBIOTEPA

3 | MHoxecTBa

Marematuka. BeposTHOCTE u
CTaTUCTHKA. NHTepakTuBHBIE
3alaHus. 7-9 KIaccel

00O «Cxkaenr»

BCPOHTHOCTB U CTaTUCTHKA. &

KJIacc

000 «CBEPOBPA3OBAHUME»

bubmmorexa MOII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IKOJbHUKOB

https://vos.olimpiada.ru

MockoBcKkas OoJINMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

MHO0eCTBO,
IMOJIMHOKECTBO.
Oneparuu
MHOKECTBAMMU
00BEeIMHEHHE,
repeceueHue,

JIOTIOJTHEHHE.

HaJq

CsBoiicTBa



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
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omepauMii Hax MHOXe-
CTBaMH:
MEPEMECTUTENBHOE,
COUETaTENbHOE,
pacnpeeTuTeNbHOE,
BKIItOUeHUs. ['paduyeckoe

mpeacCTaBJICHUC MHOKCCTB

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘IaI-OIJ_II/IXC$I

OcBauBaTh MOHATHA: MHOXCCTBO, DJICMCHT MHOXCCTBA, IIOAMHO>XKCCTBO.
BeimoaHsaTh oncpal HaAd MHOXCCTBAMU! O6’B€JII/IHCHI/IC, NnepeCccyCHUcC,
JOITIOJIHCHHUC.

Hcnons3oBaTh CBOMCTBA: MEPEMCCTUTCIIbHOC, COUCTAaTCIIBHOC,
pacnpcaciimTCIIbHOC, BKIIFOYCHUA.

Hcnonp3oBaTh rpa(bw{eacoe MMpCaACTAaBJICHUEC MHOKECTB IIPpU OITMCAaHUHU PCATIbHBIX

IPOIIECCOB U SIBJICHUM, MPHU PEIICHUU 3a7a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U

KypCOB
4 | BeposAiTHOCTH 6 Marematuka. BeposTHOCTE H
CJIy4ailHOT 0 COOBITUSA CTaTUCTHKA. HNuTepakTuBHBIE

3aaHua. 7-9 Kiaccel

00O «CkaeHr»

BeposiTHOCTP M CTaTUCTUKA. &
KJ1acc

00O «CBEPOBPA3OBAHUE»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bcepoccuiickas OoJIMMITHAJA

IMKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue

https://vos.olimpiada.ru

MockoBckas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

DneMeHTapHbIe COOBITHS.
Ciyuaiinbie COOBITHUSI.
brnaronpustcTByromue
dJIEMEHTapHbIE  COOBITHUS.
BepositHocT  cOOBITHIA.
OnbIThI c
PaBHOBO3MOXHBIMU
AJ€MEHTapHBIMU

coopiTusaMu.  CyualiHbBIN

BBIOOD. [TpakTrueckas
pabora «OTIBITBI c
PaBHOBO3MOXHBIMH
3JIEMCHTapHBIMU
COOBITUSIMM»

OcHOBHEBIE BHUABI JCATCIIBHOCTH OGy‘I&IOHII/IXCH

OcBauBaTh TOHATHS: DJJIEMEHTapHOE COOBITHE, CIy4ailHOE COOBITHE Kak
COBOKYITHOCTH OJIarompUATCTBYIOIIUX AIIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIC AJIEMEHTAPHBIE COOBITHSI.

Pemate 3amaun Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITUI MO BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITUH CIYyYalHOTO OIBITA.

Pemate 3amaun Ha BBIUMCICHHE BEPOSITHOCTEW COOBITUH B OIBITAX C
PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU, B TOM YHUCJIE C MOMOIIbIO

KOMIIBIOTEPA.
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HpOBOI[I/ITB M U3y4aThb OIIbITBHI C PABHOBO3MO’KHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMH

(c uCMONIB30BaHUEM MOHET, WUTPaJIbHBIX KOCTEW, APYrux Mojened) B Xoje

MPaKTUYECKON pabOThI

5

BBenenue B TeOpuUIO

rpagos

Marematuka. BeposTHOCTE H
CTaTUCTHKA. NHTepakTuBHBIE
3amanus. 7-9 Kiaccel

00O «Cxkaenr»

BCPOSITHOCTB U CTaTUCTHKA. &
KJIaCC

00O «CBEPOBPA3OBAHUME»

buomorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IKOJBHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHa a
IIKOJILHUKOB

https://mos.olimpiada.ru

Hepeo. CBolicTBa aepena:
€IMHCTBEHHOCTh My TH,
CYLIECTBOBAHUE BUCSYEH
BEPIIIUHBI, CBS3b MEXIY
YUCJIOM BEPIINH U YHCIIOM
peodep. [TpaBuno

YMHOXCHHUA

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1
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OcBauBaTh NOHATHUS: AEPEBO Kak rpad O6e3 uKia, BUcsS4as BepiirHa (JIUCT), BETBb

JepeBa, MyTh B JEPEBE, TUAMETP AEpeBa.

N3yuaTk cBOMCTBA JepeBa: CYIIECTBOBAHUE BUCAYEH BEPIINHBI, €JUHCTBEHHOCTh

IIyTH MEXKY IByMsl BEpLUIMHAMU, CBSA3b MEXK/Y YHCIOM BEPILIUH U YUCIOM pEDEp.

PemaTh 3a1aun Ha MOMCK M MEpeYHCIEHUE MyTel B AepeBe, ONpeaeIeHUe YUca

BEpIIMH WM p&OGep B JepeBe, 00X0J OMHApPHOIO JepeBa, B TOM YHUCIE C

MNPUMCHCHHUECM IIPpaBUJIda YMHOXKCHUA

6 | CayuyaiiHble cOOBITHS

8

Marematuka. BeposTHOCTD W
CTaTUCTHKA. NuTepakTuBHBIE
3ananus. 7-9 kimaccel

00O «Cxaenr»

BCI)OSITHOCTB U CTaTUCTHKA. &
KJIacc

00O «CBEPOEPA3OBAHUE»

bubmmorexa MDOII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJINMITHAZA
IKOJIbHUKOB

https://mos.olimpiada.ru

[IpoTrBOMONOXKHOE
coObITHE. Huarpamma
Oitnepa. OO0beIUHEHUE H

rnepeceyeHrne  COOBITHM.
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HecoBMmecTHble COOBITHSL.
dopmyiia CJIOKEHUS
BepossTHOcTeH.  [IpaBuiio
YMHOXKEHUS
BEPOSITHOCTEU. Y CJIOBHAsA
BEPOSITHOCTD.
HezaBucumbie  coObITHS.
IIpencrasnenue
CIy4alHOTO
DKCHEPUMEHTA B  BHJE

nepeBa

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

OcBauBaTh TOHSTHSA: B3aUMHO IPOTUBOIIOJIOKHBIE COOBITHS, OINEpalyd Haja
COOBITHSIMU, OOBEIWHEHHWE U TMepecedyeHre COOBITHI, auarpamma OJiinepa
(Oitnepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE COOBITHS.

N3yyaTh TeopeMbl O BEPOATHOCTH OOBEIUHEHUS NBYX COOBITUN ((HopMyIibI
CJIOKEHHSI BEPOSITHOCTEN ).

Pemiats 3amaun, B TOM 4UCJE€ TEKCTOBBIE 3aJ]a4d Ha OMPEAECICHUE BEPOSITHOCTEM
00bEeIMHEHUS U TIepeCeUeHUs COOBITUI C TTOMOIIBIO YUCTIOBOM MPSMOM, JUATPaMM
Diinepa, GOpMYIIBI CI0KEHHUS BEPOSITHOCTEH.

OcBauBaTh TOHSATHS: TPABUIO YMHOXKEHUS  BEPOSTHOCTEH,  YCIOBHas
BEPOSITHOCTDh, HE3aBUCUMBIE COOBITHSI IEPEBO CIIYYaHOTO OIBITA.

N3yuaTh cBOMCTBA (OTMIpeIeNieH ) HE3aBUCUMBIX COOBITHH.

PemaTe 3amaun Ha onpeesieHre U UCTIOJIb30BaHNE HE3aBUCUMBIX COOBITHIA.
Pemate 3amaun Ha NOWCK BEPOATHOCTEM, B TOM YHUCJIE YCIOBHBIX, C

HCIIOJIb30BAHHUCM ACPCBA CquaﬁHOFO OIIbITa

7 | IloBTOpeHue u|l4 Maremaruka. BeposiTHOCTE H
CHCTeMATH3aI U CTaTUCTHKA. NuTtepakTuBHbBIC
Marepuaja 3a Kypc 8§ 3aaaHus. 7-9 Kiaccel
KJjaacca 00O «Ckaenr»




BepostHocTh M cTaTtucTHKA. 8

KiIaccC

00O «CBbEPOBPA3OBAHUME»

buomuorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bceepocculickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

[IpencraBnenne JaHHBIX.
OmnmcarennHas

CTaTUCTHKA. I'padsmi.
BeposiTHOCTBH ClyyaliHOTO
COOBITHS. OeMEeHTHI

KOMOWHATOPUKH

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

[ToBTOPSITH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

PemaTe 3a1aun Ha NpeACTaBICHUE U ONMCAHUE JAHHBIX C IOMOIIBIO U3YYEHHBIX
XapaKTEPUCTHUK.

Pemats 3amaun ¢ mpuMeHeHneM rpagos.

Pemate 3amaun Ha HaxOXJIEHHWE BEPOATHOCTH CIYyYaWHOTO COOBITHS TIO
BEPOSITHOCTSAM  DJIEMEHTapHBIX COOBITUM, B TOM 4YHUCJIE B OINBITaX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHU COOBITHSIMH.
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Pematp 3a7aun Ha HaxXOXIEHUE BEPOATHOCTEH OOBEAMHEHHS M IEPECEUECHUS

CO6BITHI>1, B TOM 4YHCJIC HC3aBUCHUMBIX, C HCIIOJIBb30BaAHHCM rpaqmqecm/lx

IIPEJICTaBJICHUI U IepeBa CIIy4aliHOrO OIBITA.

Pematp 3agaun Ha mnepeyucieHre KOMOWHAUWW (Yucia MepecTaHOBOK, yucia

COUETaHUM), HA HAXOXJEHUE BEPOSATHOCTEH COOBITUH C TNPUMEHEHUEM

KOMOMHATOPUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM TpeyroybHuKa [lackans

Ne | rema Konunuec | DnekTpoHHbIE
TBO oOpa3oBaTelbHbIC
4acoB pecypebl
9 kiace 34
1 | IloBTOpeHue Kypca 8 Kiaacca 4 Maremaruxka.
BepositHOCTB 51
CTaTHCTHKA.
WHTEepakTUBHBIE

3amaHusd. 7-9 Kiaccel

00O «Cxkaenr»

BeposTHOCTB 151
CTaTUCTHUKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»

buomunorexa MO

https://uchebnik.mos.ru

[catalogue
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Bceepoccurickas
OJINMIIMAAA
IIKOJIBHUKOB

https://vos.olimpiada.r

u

MockoBcKkas
OJINMITHAIA
IIKOJIbHUKOB

https://mos.olimpiada.r

u

[IpencraBnenue nanHbpix. OnucaTeabHas
cratuctuka. Onepanuu HaJl COOBITUSIMH.

HezaBucuMocTh COOBITHIA

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

HOBTOp}ITL HN3YUYCHHOC U BBICTPANBATb CUCTCMY 3HAHUM.

Pemats 3a1a491 Ha IIPCACTABJICHUC U OIMMCAHUC JAHHBIX.

Pemate 3agaum Ha HaXOXJEHHWE BEPOSTHOCTECH OOBEAMHEHUS M TEPECCUCHHUS

COOBITHI, B TOM YHCIE HE3aBHUCHUMBIX, C HCIIOJIb30BaHUEM TpaduuecKkux

NPEACTABJICHUN U JIEPEBA CIIyYaHHOIO OIIbITA.

Pemates 3amaun Ha mepevyucieHre KOMOWHAIMK (YWCia MEePEeCTAaHOBOK, YMCIA

COUETaHMIl), HAa HAXOXKJICHHUE BEPOSATHOCTEU

COOBITHII C TpPUMEHEHUEM

KOM6I/IHaTOpI/IKI/I, B TOM 4YHCJIC C UCIIOJIb30BAaHHUCM TPCYI'OJIbHUKA [Tackans

2 | DjieMeHTHhl KOMOMHATOPUKH

4

Maremaruxka.
BepositHOCTB 151
CTaTUCTHKA.
NHTepakTUBHBIE
3aaaHus. 7-9 Kiaccel

000 «CxkaeHnry»
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BeposTHOCTB 51
CTaTUCTHKA. 9 Knacc
000
«CBEPOBPA30OBAH
HNE»

buomuorexa MOIII

https://uchebnik.mos.ru

/catalogue

Bcepoccutickas
oJIMMIHaaa
IIKOJIBHUKOB

https://vos.olimpiada.r

u

MockoBcKas
oJIMMOHAaga
IIKOJILHUKOB

https://mos.olimpiada.r

u

KoMOuHaTopHOE TpaBUIO YMHOXKECHHUS.
IlepectanoBku. @akropuan. Coueranus

U YHCIO coYeTaHul. TpeyrojbHUK

[Tackans. [IpakTnueckas pabora
«Bpruncienue BEPOSITHOCTEN c
HCIIOJIb30BaHUEM KOMOMHATOPHBIX

(GYHKIMI 3JIEKTPOHHBIX TAOIUI»

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1
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OcBauBaTh MOHATUS: KOMOMHATOPHOE MPABUIO YMHOXKEHHS, YHOPSIOYCHHAS

napa, Tpoiika OOBEKTOB, MEpeCTaHOBKa, (haKTOpHAN YHCIa, COYETaHHE, YHCIIO

COYETaHUM, TpeyroiabHuk [lackamns.

Pematp 3aJla4yd Ha IMNEPCUYHUCICHUEC YHOPAAOUCHHBIX IIap, TPOCK, ICPCUUCIICHUC

MEPECTAaHOBOK U COYETAaHUM PIIEMEHTOB Ppa3INYHBIX MHOKCCTB.

Pemiate 3aaun Ha IpUMEHEHHE YMCIIa COYeTaHUW B ainredpe (CokpamiéHHOe

yMHOKeHue, 0uHoM HbroToHa).

PeH_IaTB, MMpUMCHAA KOM6I/IHaTOpI/IKy, 3a1a4 Ha BBIYUCIICHHC BCPOHTHOCTeﬁ, B

TOM YHCJIC C TIOMOIIBIO JICKTPOHHBIX Ta6JII/II_[ B XOJI¢C HpaKTquCKOfI pa6OTBI

3

I'eomeTpuyeckasi BepoOATHOCTH

4

Maremaruxka.
BepositHOCTB 51
CTaTUCTHKA.
HNHTepakTUBHbBIE
3aaHusd. 7-9 Kiaccel

00O «CxkaeHr»

BeposTHOCTB 151
CTaTUCTHUKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»

buommnorexa MO

https://uchebnik.mos.ru

/catalogue

Bcepoccutickas
OJIMMITHAIA

IIKOJBbHHUKOB
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u

MockoBckasa
OJINMITHAIA
IKOJIbHUKOB

https://mos.olimpiada.r

u

I'eomeTpuueckasi BEpOATHOCTb.

Crny4aliHblil BBIOOp TOUKHU U3 PUTYPHI HA

IINIOCKOCTHU, U3 OTPC3Ka,

OKPYXHOCTH

IyTH

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OcBauBaTh MOHATHE FCOMCTpH‘ICCKOﬁ BCPOATHOCTH.

Pematsp 3aJa4u Ha HaXOXICHUC BGpOHTHOCTGﬁ B OIIbITaX, IPCACTABUMBIX KaK

BBIOOpP TOYEK M3 MHOTOYTOJIBHUKA, Kpyra, OTpe3ka WU JYTd OKPYXKHOCTH,

YHUCJIIOBOTI'O IIPOMCIKYTKA

4

HUcnbiTanus bepuyiiu

Maremaruxka.
BeposTHOCTB 151
CTaTUCTHKA.
NHTepakTuBHBIE

3aganus. 7-9 Kiaccel

00O «Ckaenr»

BepositHOCTB 151
CTaTUCTHKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»
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buomuorexa MOIII

https://uchebnik.mos.ru

/catalogue

Bceepoccurickas
oJIMIINAaa
IIKOJIBHUKOB

https://vos.olimpiada.r

u

MockoBcKkasa
oJIMMIHAaa
IKOJIbHUKOB

https://mos.olimpiada.r

u

UcnwiTanue. Ycnex n Heynada. Cepus
UCIIBITAHUKA A0  TEpBOrO  ycmexa.
Ucneirtanua beprymum. BepostHoCcTH
COOBITU B CEpPUM  HUCIBITAHUM
bepuymmm.  Ilpaktuueckas  paboTta

«Hcnbiranus beprymm»

OcHOBHEBIE BHUABI JCATCIBHOCTHU 06yqa101unxcn

OcBauBaTh MOHATHUS: UCTIBITAHKE, YIIEMEHTAPHOE COOBITHE B UCTIBITAHUH (YCTIEX U
Hey/Jaya), cepus HUCHObITAHUM, HACTYIUIEHUE IEpPBOro ycrexa (Heyaauu), cepus
vcnblTaHui beprymm.

PemraTe 3aaun Ha HAX0XKACHHUE BEPOATHOCTEH COOBITHI B CEpUM UCTIBITAHUM J10
MEpBOro ycrexa, B TOM 4YHCJIE€ C MNpUMEHEHHEeM QOpMYyJIbl CYMMbI TI€0-

METPUUYECKOU MPOTPECCUM.
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PemaTe 3a1aun Ha HaXOXKJI€HUE BEPOATHOCTEHN IEMEHTAPHBIX COOBITHI B CEpUU

UCHbITAaHUNA bepHyiuM, Ha HAXOXIEHUE BEPOSATHOCTU OIPEAEIEHHOIO 4Yucia

YCIIEXOB B CEpUU UCIIBITAaHUN bepHysuiu.

N3yuarh B X0A€ NMpakTUYECKOW pabOThl, B TOM YHUCJE C MOMOIIBIO IUPPOBBIX

pecypcoB, CBOMCTBA BEPOATHOCTU B CEPUU UCHIBITAaHUN bepHyiimn

5

CayuaiiHasi BeJIMYHHA

6

Maremaruxka.
BepositHOCTB 51
CTaTUCTHKA.
HNHTepakTUBHbBIE

3amaHud. 7-9 Kiaccel

00O «Cxkaenr»

BepositHOCTB 51

CTaTUCTHKA. 9 Ki1acc

000
«CBEPOBPA3OBAH
HUE»

bubmmorexa MDOIL
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Bcepocculickas
OJINMITHAIA
IIKOJIbHUKOB

https://vos.olimpiada.r
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MockoBckas
OJINMITHAJIA
IKOJIbHUKOB

https://mos.olimpiada.r

u

CityyaiiHasi BETMYMHA U PACTIPEACICHUE
BEPOSATHOCTEN.

MaremaTtudueckoe 0KHJaHHC U
JTACTIEPCUS CIIyYalHOW BEIIMYHUHBI.
[IpumMepsl MaTeMaTUYECKOTO OKUAAHUS
KaK TEOPETUYECKOTO CPEAHETO 3HAUCHUS
BeIM4YKHBL. [ToHsITHE 0 3aKOHE OOJIBIINX
yucen. M3MepeHue BEpOATHOCTEN C
IIOMOIIIBIO 4acToT. [I[puMeHenne 3aKoHa

OOJIBIIINX YHUCEI

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

OcBouTh MOHATHS: clly4yailHasg BEJIIMYMHA, 3HAYEHUE CIIy4allHON BEJIMYMHBI,
pacrpeneneHue BEpOsSTHOCTEN.

N3yyate u oOCyXIaTb NpPUMEPHl TUCKPETHBIX W HEMPEPHIBHBIX CIYYalHBIX
BEJIMYUH (POCT, BEC YEIIOBEKA, YMCIECHHOCTh HACEJEHUS, APYIMe U3MEHUYUBBIC
BEJINYMHBI, PACCMATPUBABIINECA B KypCE€ CTATUCTHKHU), MOJEIbHBIX CIyYalHbBIX
BEJIMYHH, CBSI3aHHBIX CO CIyYalHBIMU OMbITaMU (OpOCaHME MOHETHI, UTPATHLHOM
KOCTH, CO CITy4allHbIM BBIOOPOM U T. T1.).

OcBauBaTh MOHATHUSA: MaTeMaTUYECKOE OXKUJAHHE CIy4YalHOW BEIUYMHBI Kak
TEOPETUUECKOE CPETHEE 3HAUEHUE, TUCIIEPCUS] CIyYaliHOM BEJIMYMHBI KAK aHAJIOT
JMCTIEPCUH YHCIIOBOTO Habopa.

Pemate 3amaun Ha BBIYMCIEHHE MATEMAaTUYECKOTO OXUJAHUS U JUCIEPCUH
JUCKPETHOM CIIy4alHOUW BEJIMYMHBI 10 3aJJaHHOMY PACIPEACICHHUIO, B TOM YHCIIE

3aJa4, CBA3aHHBIX CO CTPAaXOBAHHUCM U JIOTCPCAMU.
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3HAKOMHUTBCSI € MATEMAaTHYECKUM OKHJIAHUEM H JHUCHEPCUEN HEKOTOPBIX
paclpenesieHuid, B TOM YHUCJE PaClpeNesICHUusl CIIy4YalHOW BEIUYUHBI «YHUCIIO
YCIIEXOB» B CEPUHU UCTIIBITAHUN bepHyiu.

N3yyaTh 4acToTy COOBITHSI B TOBTOPSIOMIMXCA CIyYailHBIX OIBITaX Kak
CIyYalHYIO BEJIINYUHY.

3HaKOMUTHCS ¢ 3aKOHOM Ooubiux uncen (B popme bepHysuin): mpu Gosbiiom
YHCJIe ONBITOB YaCTOTa COOBITUS OJIM3KA K €r0 BEPOSATHOCTH.

PemaTe 3a7aun Ha U3MEpEHUE BEPOSITHOCTEN C ITOMOIIBIO YaCTOT.

OO6cyxaaTh poJsib 3aKOHAa OOJIBIIMX YUCET B OOOCHOBAHMM YaCTOTHOTO METOJIa
U3MEPEHHUs BEPOATHOCTEN.

OO6cyxaaTh 3akOH OOJIBIIMX YHCEN KakK TMPOSIBJICHUE CTaTUCTHYECKOU
YCTOWYMBOCTH B U3MEHUMBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIINX YUCEN B IPUPOJE

N B )XN3HHU YCIIOBCKA

6 | [loBTopeHue u  cucremaTuzamusa | 10 Maremaruxa.
MaTtepuaJia 3a Kypc 9 kiacca BepositHOCTD U
CTaTHUCTHKA.
WHTepakTHBHBIE

3agaHus. 7-9 Kiaccel

00O «CxkaeHnr»

BepositHOCTB 151
CTaTUCTHUKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»

buomuorexa MO

https://uchebnik.mos.ru

/catalogue
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Bceepoccurickas
OJINMIIMAAA
IIKOJIBHUKOB

https://vos.olimpiada.r

u

MockoBcKkas
OJINMITHAIA
IIKOJIbHUKOB

https://mos.olimpiada.r

u

[IpencraBnenue nanubiX. OnucaTenbHast
CTaTUCTUKA. BeposTHOCTH clay4ailHOTO
COOBITHSA. DJIEMEHThl KOMOWHATOPHKH.
Ciyuaiinbie BEJIMYHUHBI "

pacipcaciCHus

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

[ToBTOPATH U3YyYEHHOE W BHICTPAUBATH CUCTEMY 3HAHUMU.
PemiaTe 3agaum Ha npeICcTaBICHUE U ONTMCAHUE TAHHBIX.
Pemiate 3amaun Ha HaAXO0XJAECHHUE BEPOSTHOCTEH COOBITHH, B TOM YHCJIE B OIBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSAMHU, BEPOSTHOCTEH 00hETMHEHHUS
U TepeceueHus] COOBITHM, BBIYHCISATH BEPOSTHOCTH B OIBITAX C CEPUSMH

CJIy4alHbIX UCIIBITAHUI

6. CUCTEMA OLHEHKU JOCTUXKEHUSA OBYUYAIOLINMUCSHA
IJIAHUPYEMBIX PE3YJIBTATOB OCBOEHUA OBPA3OBATEJIBHBIX
INPOI'PAMM HA YPOBHE OCHOBHOI'O OBIHIET'O OBPA3OBAHUSA
YUYEBHBIN IPEJMET «MATEMATHUKA»

OueHnBaHuE IPEAMETHBIX PE3YIbTATOB 00YUYEHHUS HAMPABIICHO Ha!

— OmpelieJIcHhe  COOTBETCTBHS  YpPOBHS  C(OPMUPOBAHHOCTU Yy
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oOyuaromierocs pe3yiapratoB o0yueHus TpedoBanusam @I'OC OO0 u ©OIT O0O0;
— BBISIBJICHHUE JI€(PUIIMTOB MPEAMETHON MOATOTOBKHU (MIPOOETIOB B 3HAHUSIX,
YMEHUSX, HaBBIKaX);

— yYCTaHOBJICHUE 3aTPyIHEHUM o0y4Jarommxcs B JIOCTUKCHUHT
3aIJITAHUPOBAHHOTO YPOBHS OOYUEHUS U UX TTPUYMH.

[Ipu BeICTaBIEHUU TEKYIIEH OLICHKHU, NPEACTABISAIONIEH CcO000M pe3ynbTaT
IpoLeayphl OIEHUBAHUSA WHIUBUAYAILHOTO TMPOJBUKECHHUS OOyYaloluXcs B
OCBOCHUU MAaTEMAaTHYECKOTO COJACpP)KaHMS, IeJIeCO00pa3HO OPUEHTHPOBATHCS Ha
CJIEAYIOIINE PEKOMEHIAIUH.

[To kaxx10ii TeMe y4eOHBIX KypCcOB «Are0pa 1 Hauajga MaTeMaTHYeCKOTro aHATTN3ay,
«l'eomerpus», «BeposSTHOCTP H CTaTUCTHUKA» OMNPEACJICHBl IUIAHUPYEMBbIE
pe3yabTaThl O0YUCHUSI.

Hano wmMerp B BHAy, UYTO OIICHKA JOCTIDKCHHS IUIAHUPYEMBIX PE3yJIbTaTOB
pacnazaeTcs Ha JIBe CBSI3aHHbBIE APYT C IPYTOM COCTaBIISIOUIHUE:

1) OllCHKa mporecca (GOpPMHUPOBAHUS  IUIAHUPYEMBIX  PE3yJIbTATOB,
peanuzyemas B GopMe TEKYIEro, B TOM YHCJIE U TEMAaTUYECKOTO, OIICHUBAHUS;

2) OlICHKa pe3yibTaTa (GOPMHUPOBAHUS IUIAHHUPYEMBIX PE3YyJIbTATOB,
peanuzyemasi B GOpMe UTOTOBOT'O KOHTPOJIS.

[Tpu 3TOM CiietyeT ydecTb, 4TO IpH 00YYECHUU MaTEMATHKE B MPOIECCE OIEHUBAHUS
POMEXYTOYHBIX  PE3YIbTAaTOB OOYYEHMs] HUCHOJB3YIOTCS  pa3HbIe  BHIIBI
JEMOHCTpAIlM yYeOHBIX JOCTIKEHUH: YCTHBIE OTBETHl OOYYAIONIMXCS U HUX
MUCBMEHHBIE pa0O0THI, B TOM 4KcCie B (hOPME TECTUPOBAHUS.

OOyuyenune MareMaThke NpeanonaraeT cHOpMUPOBAHHOCTh HECKOJIBKUX TPYIII
pE3yIbTaTOB:

OCBOEHUE TEOPETUUYECKUX KOMIIOHEHTOB MaTEMAaTUYECKOTO0 COAECPIKAHUS: 3HAHUE U
YMEHHE BOCIIPOU3BOIUTH (DOPMYITUPOBKU ONIPEACIICHUI MaTeMaTUYECKUX OHSITUH,
(bOpMyIHPOBKH TEOPEM H BX JOKA3aTEIbCTBO;

pelieHrne MaTeMaTHYeCKUX 3a]1a4 pa3HOTO YPOBHSI CIIOKHOCTH — OT MPOCTEUIINX A0
poOJIEMHBIX U MTOUCKOBBIX;

pPeHICHUC MCKIIPCAMCTHBIX U IIPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4.



JInarHoCTHKa ¥ IIPOBEPKA YPOBHS YCBOCHHUS TEOPETHUYECKUX KOMIIOHEHTOB MOYKET
ObITh OpraHu3oBaHa B (opMaTe TECTUPOBAHUSA, YCTHBIX ONPOCOB, YACTUYHO B
(dopMe TpaAMLIMOHHBIX TPOBEPOYHBIX U KOHTPOIBHBIX pa0OT.

IIpoBepka yMeHMs pemaTe MaTeMaTUYECKUE 3a/1a4M, KAK ITPABUJIO, OPraHU3yeTCs B
(opMaTe MUCbMEHHBIX MPOBEPOUYHBIX U KOHTPOJBHBIX PadoT.

[Ipy oleHMBaHMM NHCBMEHHBIX pa0OT M YCTHBIX OTBETOB LEJIECOOOPA3HO
OPHUEHTHPOBATHCS Ha HECKOJIBKO OTJIMYAOIIMECS MTOKA3aATEIIH.

B cooTBeTcTBUM € MIIAaHUPYEMBIMU pE3yJIbTaTaMH OOy4YeHHUs MO KaXIOW TeMme
ONpENIENIEHBl UTOTOBBIE PE3YIbTAThl M3YYEHUS TEMBbI, IMPOBEPSEMBIEC SJIEMEHTHI
colepKaHusi  Tembl, TpeOOBaHHMA K  JIEMOHCTpAalMM  JOCTHKEHHUS  UX
c(hOpMHUPOBAHHOCTH, 3aIaHUS JUIsl UX IEMOHCTPAIIMU U, COOTBETCTBEHHO, KPUTEPUH
OLICHUBAaHUS 3a1aHUM.

B cooTBeTCTBUM € npuHYyUNOM OMKpLIMOCMU yKE B HA4YaJIe U3YUEHUS KaKJI0M TEMbI
oOyyaroliiecst J0JKHbI 3HaTh, KAKUE YMEHUSI OTHOCSITCSI K UTOTOBBIM Pe3yJIbTaTaM
U3y4EHUs TEMBbI, KaKk Oy1yT OpraHU30BaHbI KOHTPOJIbHBIE TIPOLEAYPbI: KOHTPOJIbHAS
paboTa W/unM omnpoc, Kakue KPUTEPUHM NPEIbSABISIOTCS K PEIICHHI0 3a1a4 U K
OTBETaM, KaK IPOBOJUTCS OLICHUBAHUE PE3YJIbTATOB UX HAEATEIBHOCTH, HAIIPUMED,
KaKko€ HauMEHbIlee KOJUYECTBO 3aJaHUN KOHTPOJIIBHOM padoThl HEO0OXOIUMO

BBIITIOJTHUTS, YTOOBI paCcCUNUTBIBATh HA IIOJTYYCHHUC MMOJIOKUTEIIBHOM OTMETKHU.

OneHka yCTHBIX OTBETOB

OnHoit M3 BaXHBIX (HOPM OIICHHWBAHHUS PE3YIHTATOB OOYUYEHHs IO MaTeMaTHKE
SBIISIIOTCSL  YCTHBIE OTBETHI oOOydaronuxcs. OHM MOTYT HOCHUTH JIOKAJIbHBIMH,
MAacCOBBIN (YCTHBIM OMPOC, MPOBEACHUIO KOTOPOTO MOCBSIIECH, BO3MOXXHO, 1EJIbIN
YPOK WJIM €r0 4acTh), MOCTOSIHHBIA XapaKTep, KOrja Ha KaKJIOM YPOKE HECKOJIBKO
00ydJaromuXxcs OTBEYAIOT YCTHO HAa TCEOPETUYSCKUE BOIPOCHI: OIPOCHI IO
TEPMHUHOJIOTUM U (DOPMYJTHUPOBKAM OIPENCIICHUS, J0Ka3aTelbCTBAM TEOPEM,
PEIIEHUIO 3a]1a4.

[Ipy  omeHMBaHMM  YCTHBIX  OTBETOB  OOydYaIOIIMXCS  IEIECO00pa3HO

OPUCHTHUPOBATHCA Ha CIICAYIONINC PCKOMCHIAIINH.



[Ipu BbICTAaBIIEHUH OTMETKH YUUTHIBAIOTCS BCE TPEOOBAHUSI K OTBETY.

Omeem oyenusaemcs OMMEmMKoOU «5», eciu 00y4arowuiics:

MOJIHOCTBIO PACKPBUI COJIEpKAHUE Marepuaia B 00beMe, MNPEeITyCMOTPEHHOM
MPOTrpaMMON U Y4EOHUKOM;

M3JIOKUJI ~MaTepuajl TpaMOTHBIM  SI3BIKOM B OINPEIEJICHHON JIOTHYECKOU
MOCJIeI0BAaTEIbHOCTH, TOYHO, 0e€3 OmHUOOK HCIOJIb3YyS MaTeMaTHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIUKY;

NPaBUJIBHO  BBIMOJHUJ ~ PUCYHKH, YEpPTEXkH, Trpaduku, HEOOXOIUMBIC IS
U3JI0KEHUS TCOPUU WJIU PEIICHUS 3a/1a4H;

POJICMOHCTPUPOBATT YMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKHUE TOJIOKECHUS
KOHKPETHBIMHM TPUMEpPaMH, TPUMEHITh WX IPU BBINOJHEHUU TPAKTHYCCKOTO
3a1aHus (€CIM TaKoe MPEAyCMOTPEHO);

IIPOJICMOHCTPUPOBATT YCBOSGHHUE paHEE HM3YUYCHHBIX COIYTCTBYIONIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYUBOCTH HCIIOJIB30BAHHBIX IIPU OTBETE YMEHUU U
HABBIKOB, OTBEYaJl CaMOCTOSTENbHO, ©O€3 HAaBOMSIIMX BOIMPOCOB YUHUTEIS,
0eMOHCmMpupys

CchOpMUPOBAHHOCMB MOHONO2UYECKOLL et U NOJIHOE GlIAOEHUE COOEPIHCAHUEM.
Bo3moxxHbl 1-2 HETOYHOCTH TPH OCBEIIEHWU BTOPOCTEICHHBIX BOIPOCOB WIIU
HEJI0YETOB B PEIICHHUH 33/1a4 (€CJIM TaKHUE MPETyCMOTPEHBI), KOTOPHIE YICHHUK JIETKO
UCITPaBUJI 110 3aMCYAHHUIO YUUTEIIS.

Omeem oyenusaemcsi OMMemKou «4», eciu o6yuarowuics.

pPacKphUl COJIep)KaHHE MaTepuana B 00beme, MPEAYCMOTPEHHOM MPOrpaMMON H
YICOHHKOM;

U3IIOKWJI ~MaTepual TPaMOTHBIM  SI3BIKOM B ONPEAEICHHON  JIOTHYECKOM
MOCJIe/I0BATENIbHOCTH;

BBITIOJTHUJI PUCYHKH, YePTEXKH, TPAPUKHA, HEOOXOAMMBIC JIJISl U3JI0KESHUS TEOPUHU WITH
pEIICHHS 3aa9H;

MPOJIEMOHCTPUPOBATT YMEHUE MIUTIOCTPUPOBATH TEOPETUUYECKHUE IMOJIOKECHUS
KOHKPETHBIMU TIPUMEpaMH, MPUMEHSATh WX TPU PEHICHUH 3a7ad (€ClIu TaKue

MPEAYCMOTPEHBI);



MPOAEMOHCTPUPOBAT YCBOCHUE PAHEE H3YUYEHHBIX COIMYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJB30BAHHBIX MPU OTBETE YMEHUU WU
HAaBBIKOB;

HO IIPU OTOM:
JOMYCTUJI ~ HEOOJBbIIME HETOYHOCTH B  (POPMYJIHPOBKE MaTEMaTUYECKUX

YTBEPXKACHHUK, HE HWCKa3WBIIMNE MAaTEMAaTHYECKOIO  COJCP)KaHHS  OTBETa,
WCITPABJICHHBIC 110 3aMEUaHUI0 YUUTEIIS;

JOIYCTUJT OIMHUOKKM WU 00Jiee 2 HETOYHOCTEH IMPU OCBEIIEHUU BTOPOCTEIICHHBIX
BOTIPOCOB/HEJIOUETOB B PEIICHUH 3a1ad (€CIM TaKWe MPEAYCMOTPEHBI), KOTOPHIC
YUYEHHUK JIETKO UCTIPABUII 110 3aMCUAHUIO YIUTEIIS.

Ommemka «3» 3a omgem CmMagumcs 8 CieOVIOWUx Ciyudsx:

HETIOJTHO HMJIM HEMOCIIEI0BaTEIbHO PACKPHII COIep)KaHNe MaTepralia, HO MOKa3aHo
oOIiee MOHMMaHUE BONpPOCAa W MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IS
JaJbHEHIIIEr0 YCBOCHUS TPOrPAaMMHOT0 MaTepHara;

JEMOHCTPHUPOBAJT 3aTPYTHEHUS WM JTOMyCKaJl OIIMOKH B OTIPEACIICHUH TIOHATUN U
UCTIOJh30BAaHUM  MATEeMAaTHYECKON  TEPMHHOJIOTMH, CHMBOJIMKE, YEpTEeKax,
BBIKJIAJIKaX, HCIIPABJICHHBIC ITOCJIe HECKOJIBKUX HABOMSAIIUX BOITPOCOB YIUTEIIS;

HE CIpaBWIICS C TPUMEHEHHUEM TCOPHH IIPH PEIICHUH 3a7a4, HO BHITIOTHHII 3aaHHsI
00513aTeILHOTO YPOBHS CIIOKHOCTH I10 TAHHOU TeMe (€CITi TaKhe TPeayCMOTPEHBI).
Ommemka «2» 3a omeem CmMagumcsl 8 Cie0yIOWUX CYyUasx:

HE pacKpbLI OCHOBHOE COJIEpKaHNEe y4eOHOTO MaTepHraa;

OOHapy>XWJl HE3HaHWE WJIM HEMOHUMaHuWe oOydJarmuMcs  OobIel wiu
HanOoJIee BAKHOM YacTH yueOHOro MaTepHaa;

JIOTTYCTHJI OIIUOKH B OTIPEJICIICHUH TTOHSATUH, IPY UCTIOJIB30BaHUH MAaTEMAaTHIECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKaxX WU rpadukax, B BHIKIAIKaX, KOTOPhIE HE
WCITPABJICHBI MTOCJIC HECKOJIBKUX HABOSIIUX BOIPOCOB YUUTEIIS,

OOHapy>XuJl HE3HAHWE W HEMOHWMAaHWE H3y4aeMOro MaTepuajia Wil HEe CMOT

OTBCTUTH HU Ha OJMH U3 IIOCTABJIICHHBIX BOIIPOCOB 110 U3YHACMOMY MATCpHUATy.

OneHka NMUCbMEHHBIX padoT



[Ipu cocTaBieHUU COACpKaHUS MUCHMEHHBIX PabOT, B YACTHOCTH TEMATHYCCKUX
KOHTPOJIBHBIX pab0T, HEOOXOIUMO COOII0IATh NpUHYUN Oughpepenyupyemocmu no
VPOBHAM NOO20MOGKU. BAaXHO BKIIOYaTh B pabOTy 3aJaHus, OTHOCSIIHECH K
0a30BOMY YPOBHIO IOATOTOBKH, BBITTOJTHEHHUE KOTOPBIX 00S3aTEIBHO IS BCEX
oOyJarommxcs, ¥ 3aJaHus MOBBIIICHHBIX YPOBHEH, KOTOPHIE TAalOT BO3MOXHOCTH
peann30BaThCS 00YJAIOIIMMCS, TTPOSIBIISFOIITUM K MaTeMaTUKE MHTEPEC

M CIOCOOHOCTH. MapkupoBKa 3aJlaHW TI0  yPOBHSAM  CIEIUATbHBIMU
0003HaYCHUSIMH CHaYaJia B X0/1¢ ((OPMHUPOBAHUS YMCHHH, a 3aTEM M B KOHTPOJIBHOM
paboTe opHeHTHpYeT O0ydaIOIUXCS Ha JOCTHIKCHHE OTPECIICHHOTO pe3yibTara,
IIOMOTaeT TUIAHUPOBATh YUEHNUE U KOHTPOJIUPOBATH BBHITIOTHCHUE PAOOTHI.

Kpome TOro, mpu COCTaBICHHMM TEMAaTHYCCKUX KOHTPOJIBHBIX paboT U
TEKYIIUX MPOBEPOUYHBIX Pa0OT BAXHO OPUEHTHPOBATHCS HA MPUHYUN NOJHOMbL
NpoGepKuU  NAAHUpyemviX pe3yabmamog. YacTh TEeMaTHUECKUX Ppe3yIbTaToOB
IPOBEPSETCS OTAEIbHBIMU, HEOOJIBIIMMHU 11O (POpMATy MPOBEPOYHBIMHU paOOTAMH.
B KoHIle M3yueHUsI KaXXIOM TeMbl MOXET OBITh MPEAYyCMOTPEHO MPOBEICHUE
KOHTPOJBHOM paboThl, HA KOTOpyro oTBoauTcs 1 ypok. Ilpu stom, ecnu Tema
HeOOMbIIas U Ha ee W3ydeHHe JaeTcss He Oojee ONHOM ydeOHON HenenH, TO
KOHTPOJIb JTOCTUXKEHUSI COOTBETCTBYIOIIMUX ATOW TEME IIAaHUPYEMBIX PE3YJIbTaTOB
MO>KHO TIEPEHECTH U BKIIOYUTHh B KOHTPOJBHYIO paOOTy MO CIEAYIONIEH TeMe WIH
K€ OTPAaHUYUTHCS TPOBEICHUEM HEOOJBIION MPOBEPOYHOM PabOThI B TEUEHHUE
20-25 munyT ypoka. [Ipu 3ToM u oOydarommecs, U YYUTellb JOHKHBI TOTYyYUTh
00paTHYIO CBS3b O JOCTIKEHUU WX HETOCTHKCHUN TEMATUYECKUX TUIAHUPYEMBIX
PE3YNIbTATOB.

IIpu omneHke pe3ynbTaTa BBINOIHEHUS] KOHTPOJIBHOM WJIM MPOBEPOYHOU pabOTHI B
MEPBYI0 OYEPENlb YCTAHABIMBACTCS HAWYUE WU OTCYTCTBHE Yy OOYyYaromerocs
0a30BOI MaTEMaTUYECKOW TOJATOTOBKH, TOITOMY TaK Ba)KHO OT/IETHHO OIICHHUTH
BBHITIOJTHEHWE WM COOTBETCTBYIOMMX 3anaHuid. Kak mpaBuio, OHM KOMITOHYIOTCS
B MIEPBYIO YaCTh KOHTPOJIBHOU PabOTHI.

[Tome3Ho mpuUAEPKUBATHCS CIEAYIOMIET0 TMOAXO0Ja K HAYHCICHHUIO OaJlIoB 3a

BBIIIOJIHEHUE 3 IaHUN



3a BEPHOE BBIMOJHEHHWE KaXJAOT0 3aJaHus TIEPBOM YaCTH OOyYaArOIIEeMYCS
Hauwnciagercd 1 Oam;

3a BBITTOJIHCHHUE 3a/IaHMsI BTOPOW YaCcTH HAYUCISIOTCS 2 0ajuia, eCiu JIaHO BEPHOE
pelIcHre W MPUBEICHO 00OCHOBaHWE; | Oayl, eciau JIOTMKa pelieHus BepHa, HO
JOTMYIIEHA OJ{HA BBIYUCIUTENbHAS OMMOKA UK MPEJACTABICHHOE 00OCHOBAHUE HE
MOKET CUUTATHLCS TTOJTHBIM.

[Tpr HEOOXOUMOCTHU Kpumepuu mMozym 0blmb 0emaaiu3upo8ansl, 9To MO3BOJIUT
00Jiee TOYHO BBISIBUTH TPOOEITBI, 3aTPYAHCHUST 00YYAIONUXCS U UX MPUYUHBI, UTO,
B CBOIO O4Yepe/lb, MIO3BOJIUT CIIAHUPOBATh KOPPEKTUPYIONIUE MPOLeAyphl. BaxkHO
TaK)Ke MOMHHUTh, YTO COJEP)KaHHUE, CTPYKTypa KOHTPOJILHOW pabOTHI U KPUTEPUHU
OIICHMBAHUS €€ BHITIOJTHEHUS JIOJDKHBI OBITh pa3pab0TaHbl TAKUM 00pa3oM, YTOOBI Y
oOydJarommxcs ObUIO MPAaBO Ha OMMOKY: JUIA TOJYYCHUS OTMETKH «3» He
00s13aTEIIBHO BEPHO BBITIOJHUTH BCE 3aJ]aHUsI 0053aTEIILHOTO YPOBHS, aHAJIOTUYHO,
JUISL  TIOJY4YeHUsI OTMETKHM «5» He 00s3aTelIbHO BBINOJHUTH BCE 3a/laHUS
KOHTPOJIBHOM pabOoTHI.

PekoMeHiyem ciietytoniue KpuTepuu i MepeBojia o01ed CyMMbl HAUMCIICHHBIX
0aJIJIOB B OTMETKY IO MSATHOAIIFHOM IIKaJIe:

oOydJaromuiicss He JOCTUT YAOBIETBOPUTENHLHOrO (00sA3aTENBHOTO) YPOBHS
MOJATOTOBKH (O0TMeTKa «2»), ecnu OoH Habpan MeHee 55% OamnoB Yactm 1
(00s13aTEILHOTO YPOBHS);

oOydJaromuiicsi  JOCTUT  YAOBIETBOPUTENBHOTO  (00S3aTENBHOTO)  YPOBHS
MOATOTOBKU (O0TMETKA He HMKe «3»), eciii OoH HaOpan He meHee 55% Oamios
Yactu 1 (00s13aT€NBHOTO YPOBHS);

00yJaIONIUIICs JTOCTUT TIOBBIIICHHOTO YPOBHS (0TMETKAa He HMKe «4»), eclu OH
HaOpai He MeHee 65% oOmero uncia 0amios;

00yJaroONIUIiCSI TOCTUT BBICOKOTO ypoBHS (0TMeTKa «5»), eciii OoH HabOpai

He MeHee 85%0 obmero uncia 6amios.

Ommemum, umo npeonazaemas WKala nepeeooa CyMMbvl HAYUCIEHHbIX 0aNN08 &
OMMemKy no NAMUOALILHOU WKALe MOdcem Oblmb CKOPPEKMUPOBAHA 8 KaHCOOoM

omaoenbHOM cIyuae.



OneHka TeCTOBBIX 3aJaHUI

TecT MOXET WHCIONB30BATHCA MJIs TMPOBEACHUS TEKYIIETO W TEMaTUYECKOTO
KOHTpOJIs1. Bosee 1enecoodpa3Ho HCIOIb30BaTh TECTOBYIO ()OpPMY IPH BBISBICHUN
CTCTICHM YCBOCHHS TEOPETHUYECKOr0 MaTepualia W yMCHHS peliaTh 3aJaHus
PENPOIYKTUBHOTO XapaKTepa.

[Tpu ncmonb30BaHUU TecTa Kak (DOPMBI KOHTPOJISI MOTYT OBITh PEKOMEHIOBAHbI T
e KPUTEPHH JIJIS TIepeBojia CyMMBI 0auioB B OTMETKY. OTHAKO TIPU 3TOM CJCAYET
YUUTBHIBATh, YTO B 3aBUCHMOCTH OT THIIa TECTOBBIX 3aJaHHI, BKIFOYCHHBIX B TECT,
KPUTEPUH TIEPEBOJIa CYMMBbI OQJIJIOB B OTMETKY MOTYT OBITh CKOPPEKTHPOBAHBI.
Taxk, npu BBIMOTHECHUH TECTa, COCTOSIIETO TOJBKO U3 3aJJaHul ¢ BEIOOPOM OJTHOTO
oTBeTa (CaMbIe TIPOCTHIC), HUKHUE TTOPOTH MOTYT OBITh YBEITUYCHBI:

ue Menee 70% — ormeTka «3»;

He McHee 80% — oTMeTKa «4»,

e menee 90% — ormeTKa «5».

BrimonHss aHanu3 pe3yabTaTOB MPOBEPOYHOM WIIM KOHTPOJBHOW MPOIETYPHI,
HE3aBUCHUMO OT (pOPMBI €€ MPOBEIEHUS, Iejeco00pa3Ho GUKCUPOBATh HE TOJBKO
KOJIMYECTBO BBINMOJIHEHHBIX 3aJaHMii, HO M Kakhe HMEHHO 3aJaHus ObLIU
BBITIOJIHEHBI KaK KaXKIbIM 00YyYaIOIIUMCS, TaK U KJIaCCOM (TPYMIIOi) B IICTIOM.
[IpumeHeHne  JaHHOTO  TOJXOJa  TO3BOJNSET  CHelaTh  OTMETKy  Oosee
nHpOpMaTHBHON M OOOCHOBAHHOM, BCErJa MOXXHO IMPOaHATU3UPOBATh, U3 UYETO
CKJIQJIbIBACTCS OOIIUI OaJIT KaKI0ro 00yJaromerocs, Kakue 3aaHus BBITTOJTHCHBI
MOJTHOCTBIO, a KaKWe YacTHYHO. Takke IpH JaHHOM IIOJXOJE PEaTU3yeTCs
HEOTHEMJIEMOE MPABO KAXKJIOr0o 00YyYalomerocs — «IpaBo Ha omuOKy». B memom
0 TPyNIe 00yYarOIIMXCs BBISBIISIOTCS OOIIUe TpoOeibl, TpeOyromue KOPPEeKIun

Y JOTIOJIHUTENbHOU PaOOTHI.

/. Pabouas mporpamma cOCTaBlIeHa C y4eTOoM mOporpammbl Bocrnutanuss 4y OO

«ITeTpoBckas mkomay:

No Opranu3zanus/KOHCYJIbTallMN/y4acTUE B MEPOIIPUSATUH




BxitoueHue 3J€MEHTOB  BOCIUTATEIBHOM pabdOThl B YPOUYHYIO

ACATCIIBHOCTD

INopoackue npoektsl: «Cy000Th MOCKOBCKOTO HIKOJIBHUKA

[IpoekTHas AesATENbHOCTh HAYYHO-TIpaKTUUecKast KoHpepenuus «lar B

HAyKy»

[IpoekTHast  OeATENBHOCTb  HAYYHO-TIPAKTHYECKass  KOH(EpEeHIHs

«I"OpU30HTHI OTKPBITHII»

VYuyacrtue B KOHKYpCax, BUKTOpUHAX, OJIMMIINAAaX, KBU3aX T.II.

Yuactue B0 Becepoccuiickon 0MMImajie mKOJIbHUKOB

domupoBaHue PYHKIIMOHATBEHON I'PAMOTHOCTH

Juckyccuonnas miomaaka [leTpoBckon mIKOJIbI

JIeHb pOCCUNCKON HAayKHU
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[IpoexT «bombiie, ueM ypok!»

Hpe,ZIMeTHLIﬁ pas3roBOp: UHTCPCCHBIC KEMChI U3 IIKOJbHBIX npecamMecTOB
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