Pa0ouas nporpamma no yueOHomy npeamery «MaremaTuka» (ajaredopa,
reoMeTpHsi, CTATHCTHKA 1 TEOPUsI BEPOSTHOCTEI) HA YPOBHE OCHOBHOI0 00111ero
oOpaszoBanus B coorBercTBUU ¢ PI'OC 2021 u POII
«AJITEBPA»

COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BEIYUCJICHUSA

Jpobu 0ObIKHOBEHHBIE U JECSITHUUHBIC, IIEPEX0] OT OAHOM (POPMBI 3anucu apodei
K Japyroi. IloHsTME panMOHAIBHOIO 4YHWCIA, 3allUCh, CPAaBHEHHUE, YIOPSJAOYMBAHUE
palMOHANBHBIX YHUCeN. ApuUPMETHUYECKHUE IEHUCTBHS C pPAlMOHAIBHBIMU YHUCJIaMHU.
Pemenue 3a1a4 u3 peajibHOM NPAKTUKH HA YaCTH, Ha IPOOH.

CreneHp ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejaesieHue, MnpeoOpa3oBaHUe
BBIPQXCHUI HA OCHOBE ONPEENICHHUs, 3aluch OonblIuX uuncen. [IpomeHTsl, 3amuch
IPOLIEHTOB B BHJE IpoOM W ApoOH B BUAE NPOLEHTOB. TpuW OCHOBHBIE 3aJaud Ha
IPOLIEHTHI, pEUICHUE 33]]a4 U3 PEAIbHON MPAKTUKU.

[IpuMeHeHre NMPU3HAKOB ACIMMOCTH, PAa3JOKEHWE HAa MHOXUTEIM HaTypalbHBIX
YHUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCTH.
AJuiredOpanvecKue BbIPAKEHUA

[lepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C IEpeMEHHOU. JlomycTumbie
3Ha4YEHMsI NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B BUJC
dopmynbl. Beruucnenuss mo @opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHUI,
TOXJIECTBEHHO PaBHbIE BbIpAXKEHUS, MpaBHiia MpeoOpa3oBaHus CyMM U MPOU3BEACHHI,
IpaBUJIa PACKPBITUSI CKOOOK M MPUBEACHUS MOTOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIIEM.

OpnHounensl M MHOrowieHsl. CreneHb MHoOrowieHa. ClOXK€Hue, BBIYUTAHUE,
YMHOKE€HHE MHOTIOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHS: KBagpaT CyMMBbI U
KBajpaT pazHoctu. Popmysna pa3HOCTH KBaAparoB. PasznoskeHne MHOrOUYJIEHOB Ha
MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, TMpaBuUjia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUN.

JIluHeiHOEe ypaBHEHHME C OJHOW TMEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YpaBHEHUS, PEUICHUE JIMHEWHBIX ypaBHEHUU. COCTaBIEHHE YpaBHEHUH IO YCJIOBHIO
3azauu. Penienue TeKCTOBBIX 3a4a4 C IIOMOLIBIO YPaBHEHUN.



JIuHeliHOe ypaBHEHHME C JABYMs IEPEMEHHbIMM U ero rpaguk. Cucrema aBYX
JMHENHBIX YPaBHEHUN C ABYMsI IEpEMEHHBIMU. Pemenue cucreM ypaBHEHH CIOCOOOM
IIOACTAaHOBKHU. [ [puMeps1 perennst TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM yPaBHEHUM.

DOyHKIUU

Koopaunara touku Ha mnpsimMoil. UuciioBble MpoMExXyTKH. PaccTosiHue Mexnay
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOA.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAMHATa TOYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukos, 3agaHHbBIX QopMynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonsarue ¢pynkuuu. ['padux dynkuuu. CoiicTBa
bynkuii. Jlunelinas ¢ynkmus, e€ rpaduk. ['paduk dynkuuun y = |x|. I'papuaeckoe
pelIeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUH.

8 KUIIACC
Yucia v BBIYHCIEHUS
KBampatusblit kopeHnb u3 uncia. [lonarue o0 uppainyoHaibHOM uncie. JlecaTuanbie
NPUONMKCHUST HUpPpAMOHATBHBIX YHuceld. CBolcTBa apu(pMETHUECKUX KBaJIPATHBIX
KOpHEW U UX IPUMEHEHHUE K MPeoOpa30BAHUIO YUCIOBBIX BRIPAKCHUN U BEIYUCICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

Crenenb ¢ LeNbIM NTOKa3aTenaeM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIIA.

AJuiredOpanvecKue BbIPAKEHUA

KBampaTHblil TpEXUsieH, pa3noKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpandeckas apoos. OCHOBHOE CBOMCTBO anreOpanveckoit npodu. CrioxeHue,
BBIYMTAHUE, YMHOXEHHE, JIeJIeHHe airedpamdyeckux JapooOeit. PanuoHanbHbIC
BBIpAKEHUS U UX MTPEe0Opa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyia KOpHEH KBaJpaTHOTO ypaBHeHMs. Teopema
Buera. Pemienue ypaBHeHUM, CBOASAIINUXCS K JIMHEMHBIM M KBaApaTHbIM. [Ipocrenimme
JTPOOHO-paIMOHATBHBIC YPABHEHHUS.

I'paduueckass wHTEepnpeTaldss ypaBHEHUH C JABYMSI TEPEMEHHBIMHM M CHUCTEM
JMHEMHBIX YpPaBHEHUU C [JBYMs [EpeMEHHbIMU. lIpumepsl pemeHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucnoBble HEPAaBEHCTBA M MX CBOWCTBA. HepaBEeHCTBO € OJHOW MNEPEMEHHOM.
PaBHOCUIBHOCTH HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM nepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.



DyHKIUA

[Tonsitue dynkuuu. OOMACTh ONMpeneseHUuss U MHOXECTBO 3HAUYCHUM (PYHKIUU.
CriocoOnI 3a71aHus PYHKIIHM.

I'paduk Qpynkuuu. Urenue cBoiicTB ¢pyHkiun no e€ rpaduky. [Ipumepsr rpadukos
(GYHKIMI, OTpa)xaroux peaabHbIe MPOIECCHI.

OYHKIMK, OMNHUCHIBAIOIIME TPSIMYI0O HM  OOpaTHYI0  IPOIMOPIHMOHAIBHBIC
3aBUCHUMOCTH, uX Tpaduku. DyHkiuu Y Xy =xy =Vx, Y=|x|. T'paduueckoe
pelieHne ypaBHEHU U CUCTEM YpaBHEHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PanmonanpHple 4YKcia, HUPpALMOHAIBHBIE YHUCIIA, KOHEUHblE U OECKOHEYHbIE
JeCATUYHbIE TpoOU. MHOXKECTBO AEMCTBUTEIBHBIX YUCEN, TEHCTBUTENIBHBIE YNCIa KakK
OECKOHEUHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOECTBOM JIEVICTBUTEIBHBIX YUCET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE  JIEHCTBUTENIBHBIX  4YHCEN, apuMeTudyeckue JIeUCTBUSA c
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpYXArOUIErO0 MHpA, JUIUTENBHOCTh MPOLECCOB B
OKpY>KaroIlEM MHDE.

[TpuOnmxk€HHOE 3HAYEHUE BENUYMHBI, TOYHOCTh HpuOIIKeHus. OKpyrieHue
yucen. [Ipuknaka u oeHka pe3yabTaTtoB BIYACICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHune ypaBHEHMH, CBOISIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHHs ypaBHEHUW TPETbEW U YETBEPTOU
CTENEHEN Pa3I0)KEHNEM HA MHOKUTEIH.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHWM. PereHue TEKCTOBBIX —3ajady
anreOpanyeckuM METOIOM.

VYpaBHeHne C JByMs IepeMeHHbIMU M ero rpaduk. PemieHue cucrem ABYX
JIMHEWHBIX YpaBHEHHW C NBYMs IEPEMEHHBIMMU. PelleHune cucTteM IBYX ypaBHEHHH,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpol cTeneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM CrocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM MEpPEMEHHOM. PelieHune cucrem
JMHEHHBIX HEPABEHCTB C OJHOM mepemeHHoi. KBanpaTHeie HepaBeHcTBa. ['padudeckas
WHTEpIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.



DyHKIUA
Keampatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. IlapaGosa, KOOpAWHATHI
BEPIIHHBI TapadoJIbl, 0OCh CHMMETPUH MTapadoIbl.

£
I'paduxy  QyHKLMIA: y=4&x,y=kx+tb y=_,y= 3y =+x y= |x|’

U UX CBOUCTBA.

YucsioBbIe MOCIEI0BATEIBHOCTH U MPOrPeccuu

[TonsiTie YMCIOBOM  MOCIENOBATENIBHOCTU. 3aJaHuE  MOCIEAOBATEILHOCTH
peKkyppeHTHO popMyoit u popmysiolt N-To wieHa.

Apudmernueckas u reoMmeTpuueckas mnporpeccuu. Ddopmynel N-ro  WieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxeHne 4jieHOB apu(PMETHUECKON U TEOMETPUUYECKON MPOrpeccuid TouKaMu
Ha KOOpPJWHATHOM IJIOCKOCTH. JIMHEHWHBIM W SKCIHOHEHIMAIbHBIM pocT. CIIOXKHbBIE
IIPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI

N3yyenne mateMaTUKd Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI HAMPABIICHO
Ha JOCTHMXXEHHE OOYyJYaIOIUMUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEeIMETHBIX
o0pa30BaTeNIbHBIX PE3yIbTATOB OCBOCHUS yU€OHOIO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  IPOrpaMMbl [0  MAaTEMAaTHKE
XapaKTEPU3YHOTC:
1) maTpuoTHYECKOe BOCTIUTAHME:

MPOSBIICHUEM HMHTEpPECa K MPOIUIOMY M HACTOSIIEMY POCCUUCKOM MaTEMAaTHKH,
[IECHHOCTHBIM OTHOIIEHUEM K JOCTHXXEHHSIM POCCUUCKMX MATEMATUKOB U POCCUUCKOU
MAaTEMATHYECKOM IIKOJIbI, K MCHOJB30BAHUIO ITHUX JOCTHUKEHHM B JPYTrMX HaykKax H
NPUKJIAAHBIX cepax;

2) Tpa’kIaHCKOE U IYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEH rpaskJaHNHA U peau3allii €ro Mnpas,
NPEACTaBICHUEM O MAaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IHYHBIX
CTPYKTYD, SIBJICHUH, MPOLEAYP I'PakAAHCKOTO O0LIECTBa (HampuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO STHYECKHX MpOOJIEeM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHHM HAayKH, OCO3HAHHMEM BaKHOCTH MOPAJIBHO-ITHYECKUX
IPUHLIUIIOB B I€ATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:



YCTAHOBKOM Ha AaKTHUBHOE Y4acTHME€ B PpEIICHUHM IPAKTUYECKUX 3a1ad
MAaTeMaTHYECKOW  HAIPABJICHHOCTH, OCO3HAHWUEM BAXKHOCTH  MAaTEMAaTHYECKOTO
oOpa3oBaHMsl Ha MPOTSDKEHWHM BCEW KHU3HU I YCHEIHOW NpoQecCHOHATbHON
NEATEIIBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM WHJMBUIYaJbHOU TPAaeKTOpUM OOpa30BaHUs U JKU3HEHHBIX IUIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJad, pELICHUM, pacCyXIACHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpPHEHTaUMEl B  JEATEIBHOCTM HAa  COBPEMEHHYIO CHUCTEMY  HAy4YHBIX
IpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeEJIOBEKa, MPHUPOJbI U
oOuiecTBa, IOHUMAHUEM MaTEeMAaTHUYECKOM HaykM Kak c@epbl 4YeI0BEUYECKOH
NEATEIIBHOCTH, JTanoB €€ pa3sBUTHS M 3HAYMMOCTH Ul Pa3BUTHA LMBUJIM3ALUU,
OBJAJICHUEM SI3BIKOM MATEMATHKA W MaTEMAaTHYECKOM KyJIbTYpOM KaK CpeICTBOM
IIO3HAHUSA MHpA, OBJIAJACHUEM IIPOCTCHINMMU  HAaBBIKAMM  MCCIIEA0BATEIBCKOU
NEATEIIbHOCTH,

6) pu3uyeckoe BoOCHUTAHHE, (¢popmupoBaHue KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOTYYHsI:

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 370POBBS,
BEJICHUS 3710pOBOTO 0Opas3a >KM3HU (30pOBOE NHUTAHHE, COANAHCUPOBAHHBIN PEXUM
3aHATHI W OTHBIXa, peryjsipHas (Quanyeckass aKTUBHOCTb), CHOPMHPOBAHHOCTHIO
HaBbIKa pedeKcHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro
YEJI0BEKa;

7) KOJIOrHYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMCHEHHE MAaTeMaTHYCCKUX 3HAHUN I PElICHHs 3a1a4 B
001aCTH COXPAHHOCTH OKPY)KAIOIIEH Cpebl, JIAHUPOBAHUS MOCTYIKOB M OLIEHKHA HMX
BO3MOYKHBIX TIOCJIEJACTBHIA [UISI OKpY’Xarolield Cpeapl, OCO3HAHHEM TJI00aJbHOrO
XapakTepa 3KOJOTHUECKUX MPOOIEM U IMyTEH HX PEIICHUS;

8) aganTanus K H3MEHSIIOIMMMCS YCJIOBHAM COIUATBLHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSX HEOMPEACTIEHHOCTH, TOBBIIIEHUIO YPOBHS
CBOEH KOMIICTEHTHOCTH Yepe3 MPaKTHUYECKYIO JAESTEIbHOCTh, B TOM YHCIIC yMEHHE
YUUTBCS Y IPYTHX JFOjAeH, mpruoOpeTaTh B COBMECTHOM AEATEIBHOCTH HOBBIC 3HAHU,
HaBBIKA U KOMITETCHIIUH M3 OIbITA APYTHX; HEOOXOIMMOCTHIO B (POPMUPOBAHUU HOBBIX
3HAHW, B TOM dYuclie (HOPMYIHPOBATH HJEH, MOHITHSA, THIOTE3bl 00 OOBEKTaxX M
SIBIICHHUSIX, B TOM YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh JE(UIUTHI COOCTBEHHBIX
3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH



CTPECCOBYIO CUTYAlLUI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAILIMIO KaK BbI30B, TPEOYIOLIUI
KOHTPMEp, KOPPEKTUPOBATh NMPUHHUMAEMbIC pPEIICHUS U JIEHCTBUS, GOPMYyIUPOBATH U
OILICHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe 0cBOSHHS MporpamMMbl II0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmero oopazoBanus y odydaromierocs 0yayT chopMHpPOBaHBI METANPEIMETHBIE
pe3yJIbTaThl, XapaKTEPU3YIOIINUECs OBJIAJICHUEM YHUBEPCAILHBIMH ITO3HABATEIBHBIMU
JNCHCTBUSAMH, YHUBEPCATHLHBIMA KOMMYHHKATHBHBIMA  JICHCTBUSIMU 1
YHHBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTebHDBIE YHUBEPCAJIBHBIC yqeﬁnble I[EﬁCTBHH
ba3oBble JJornueckue I[eﬁCTBHSI:

BBIABJISITH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKA MaTeMaTHYECKUX
00BEKTOB, TMOHSATUN, OTHONICHUH MEXIy MOHATHUSMHU, (GOPMYIUPOBATH OIMpPEICICHHUS
MOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIM MpPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIs
00001IEHUsT U CpaBHEHUS, KPUTEPUU TMPOBOAUMOIO aHalW3a; BOCIPUHUMAT,
dbopMyIUpOBaTh U MPEOOPA30BBIBAThH CYXKICHUS: YTBEPAUTEIbHbBIC
W OTpUllaTeNbHBIC, E€IWHUYHBIC, 4YaCTHbIE U OOIIHME, YCIOBHBIC, BBISIBISTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOpPEUHUsl B (paKTax, NaHHBIX,
HAaOJMIOJICHUSIX U YTBEPXKJACHUSX, TMpeajaraTb KpUTEpUU JUISL  BBISIBJICHUS
3aKOHOMEPHOCTEH M MPOTUBOPEYMIL; JieNlaTh BBIBOJLI C HCIOJIH30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX U UHIYKTHUBHBIX

YMO3aKJIIOUEHH, YMO3aKJIIOYEHUN MO aHaloruu; pa3OupaTh [I0Ka3aTelbCTBA
MaTeMaTUYECKUX YTBEPXKICHUM (MpsSMbIE WU OT TNPOTUBHOTO), TIPOBOJUTH
CaMOCTOSITEJIbHO HECJIOKHBIC JOKAa3aTehCTBA MAaTEMaTUYECKUX (PaKTOB, BHICTPAUBAThH
apryMEHTAIUIO, IPUBOJIUTEH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC
paccyXIeHus; BbIOMpaTh Coco0 pelieHusi yueOHOU 3a1auu (CpaBHUBATh HECKOJBKO
BApUAHTOB PEIICHUS, BBHIOMpaATh HauboJjee MOAXOIAIINA C YU4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.

WCIIOJIb30BaTh BONPOCHI KaK HCCICIOBATEIIbCKUH WHCTPYMEHT ITO3HAHUS,
bopMyIMpOBaTh BOMPOCH], PUKCHUPYIOIIHNE MPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (POPMHpOBATh TMIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHUE, TPOBOMTD 0 CAMOCTOSATEIBLHO COCTABJICHHOMY TUIAHY HECIOMKHBIN
OKCIIEPUMEHT, HEOONBIIOE HWCCICJOBAHWE IO YCTAHOBJICHUIO OCOOEHHOCTEU
MaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKIY COOOI; CaMOCTOSTEIHHO
dbopmyupoBaTh 0000IIEHHUS] W BBIBOJBI IO Pe3yJibTaTaM IPOBEIEHHOTO HAOJIOICHUS,



UCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTb IIOJIyYEHHBIX pE3YyJbTaTOB, BBIBOJOB U
0000111eHHI1; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh
IPENATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISIBIISITD HEJ0CTaTOYHOCTh U U30BITOYHOCTH UWH(pOPMAIMHU, JaHHBIX,
HEOOXOIMMBIX JIJTS PEIICHHMS 3a]]a4H; BRIOUPaTh, aHATU3UPOBATh, CHCTEMATU3UPOBATh H
UHTEPHPETUPOBATh MHGOPMAIIMIO PA3IUYHBIX BUAOB U (HOPM MPEICTaBICHUS;
BBIOMpATh (hopMy MpeACTaBICHUS UHPOPMALIMKA U WLTIOCTPUPOBATH pelllaeMble 3a7auu
CXeMaMH, JuarpamMmmaMu, UWHOM rpadukoil ©W HUX KOMOWHAIUAMH; OILCHUBATh
HAZAE&KHOCTh  MHGOpPMAIIMM 10  KPUTEPUsIM, MPEMJIOKEHHBIM  YUHUTENIEM WU
chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHuBEpPCaAJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

BOCIPUHUMATh U (POPMYIHpPOBaTh CYKIEHHS B COOTBETCTBUU C YCIOBUSMHU HU
HEeIsIMU OOLIeHUs, ICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IIMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJy peUIeHUs 3a]a4l, KOMMEHTUPOBATh
NOJIYYEHHBIA pe3yJbTaT; B XO0JA€ OOCYXIEHHs 3a/aBaThb BOIPOCHl IO CYUIECTBY
o0cyX/1aeMoil TeMbl, MPOOJIEMBI, pellaeMoi 3aJaud, BbICKa3bIBaTh UJECH, HAIICICHHbIE
HA MOUCK PEIICHHMS], CONIOCTABIIATh CBOU CYXKJICHUS C CYKICHUSMH APYTHX YYACTHUKOB
nuanora, OOHapy>KMBaTh pa3iMdM€ W CXOJICTBO NO3UMLHUNA, B KOPPEKTHOH (dopme
(bopMynIupoOBaTh pa3zHOIIACHS, CBOM BO3PAXKEHUS; MPEACTABIATh PE3YIbTaThl PELLICHUS
3aJlauM, SKCIIEPUMEHTA, UCCIEIOBaHMs, MPOEKTa, CAMOCTOSTENbHO BbIOMpaTh (popmar
BBICTYIUICHUS C Y4ETOM 3aJlad Mpe3eHTAllMd U OCOOCHHOCTEN ay/IuTOPHUH; IOHUMATh U
UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIMBUIYaJbHOW pabOTHI MPHU pEIICHUU
y4eOHBIX MAaTeMaTHYECKMX 3a/ady; MpUHUMATh IeJlb COBMECTHOW JESATEIbHOCTH,
IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM padoThl, pachpeaesiarTb BHABI padoT,
JIOTOBApUBATLCA, OOCYX JaTh MPOIECC M pe3yabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIBKHX JIIOZICH; y4acTBOBaTh B IPpyNMOBBIX (hopmax paboThl (00CyKaeHusi, 0OMeH
MHEHHUSIMH, MO3TOBbI€ INTYpMBI W JpPYTH€), BBIIOJHATH CBOIO YacThb padOTHl U
KOOPJIMHUPOBATh CBOM JIEHCTBUS C JAPYTHUMH YJIEHAMU KOMAaHJbl, OLIEHUBATh KaueCTBO
CBOEro BKJIaJa B OOLIMU MPOAYKT MO KPUTEPHUSAM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOAITEJIbHO COCTaBJSITh IUJIaH, QJITOPUTM pEIICHUs 3aayd (WM €ro 4acTh),
BBIOMpATh CMOCOO peleHuss ¢ Y4ETOM MMEIOUIUXCS PEeCYypcoB M COOCTBEHHBIX



BO3MO>KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUI C YYETOM
HOBOW MH(pOpMaIIUH.

CaMOKOHTPOJIBb:

BIAJETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a/Jaud; MPEJBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpHU
pelieHnun 3a7auyd, BHOCUTh KOPPEKTUBBI B JICITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAWJACHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH; OLICHUBATH
COOTBETCTBHUE PE3yJIbTaTa NEATCILHOCTH TOCTABICHHON €N U YCIOBHSIM, OOBSCHSTH
MPUYUHBI JOCTUKEHUS WIM HEIOCTHXKEHHS IIeJId, HAXOJUTh OIIMOKY, /1aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pE3ynbTaThl OCBOCHHUS IIPOrpaMMBl y4eOHOTO Kypca K KOHIY
o0yueHus B 7 KJacce:
Ymucsia v BBIYHCIEHHS

BrinonHaTh, coueTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apuPMeTHYeCcKue JeUCTBUS
C PALIMOHAJILHBIMH YHCIIAMHU.

HaxonuTth 3Hau€HUsI YUCITOBBIX BBIPAXKEHUHN, MPUMEHATh Pa3HOOOPa3HbIE CIIOCOOBI
U MPUEMBI BBIYMCIICHUS 3HAYEHUHN TPOOHBIX BBIPAKEHUM, COJEPKAIIUX OOBIKHOBEHHBIC
U JIECATUYHBIC APOOH.

[lepexoauTe OT OAHOW (OPMBI 3amUCU YHUCEN K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECSITUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALIUOHAIIBHBIC YUCIIA.

OKpyIJIsITh Ynca.

BeIMoMHATE OPUKUIKY U OILIEHKY pe3yJibTaTa BBIYMCIICHUHN, OIICHKY 3HA4YCHUMN
YUCJIOBBIX BBbIp@KCHUN. BBIMOMHATE JEHCTBUS CO CTENEHSMH C HaTypaJlbHBIMU
MOKa3aTEISIMH.

[IpuMeHsTh MpU3HAKK ACIUMOCTH, PAa3I0KEHHWE HAa MHOXKHUTEIN HaTypaJbHBIX
YHUCenl.

PeaTh mpakTUKO-OpUEHTUPOBAHHBIE 337a4l, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYUH,
IPONOPIMOHATILHOCTBIO BEJIMYHMH,  IPOLIEHTAMH, HMHTEPIIPETUPOBATH
pE3yAbTaThl PEUICHUS 3aa4 C YYETOM OrPAaHUYEHNM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpandecKkue BbIPAKEHUS
Hcnonp30oBaTh anreOpandecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
Ipoliecce OCBOEHUsI yueOHOro MaTepualia.



Haxomute 3HaueHus OYKBEHHBIX BBIPQKEHUH TIpU 3aJaHHBIX 3HAYCHUAX
NEPEMEHHBIX.

BoimonusaTe mpeoOpa3zoBaHusl IIEJIOTO BBIPAKEHHS B MHOTOWIECH MPUBEICHUEM
NOJOOHBIX CIaraeMbIX, paCKPHITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJJHOWIEHA HA MHOTOWIEH ¥ MHOTOWIEHa HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3iokKEHNE MHOTOWIEHOB HA MHOKUTEIH C TIOMOLIbIO BEIHECEHMUSI
3a CKOOKM OOIIIET0 MHOXKUTEJISI, TPYIITUPOBKH ClaraeMbIX, IpUMeHeHus: GopMyI
COKpAIIEHHOI0 YMHOXEHHSL.

[IpumensTh npeoOpa3oBaHKsT MHOTOWIECHOB JJISl PELICHMs pa3IUYHbIX 3a1ad U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEATILHOM MPAKTUKU.

Hcnonp30BaTh CBOMCTBa CTENEHEH C HaTypalbHBIMU [OKa3aTelsIMU IS

npeoOpa3oBaHUsl BRIPAKECHUIA.
YpaBHeHUS U HEPABEHCTBA

Pemlare nuHEVHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHSS IpaBUia
[Iepexo/1a OT MCXOJHOTO YPaBHEHMUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiserca nu
YHUCJI0 KOPHEM YPaBHEHUS.

[Ipumenatsy rpaduueckre METOAbl MPU PEUICHUU JTUHEHHBIX YpPaBHEHHM M HX
CHCTEM.

[TogOupaTe mpUMepbl Map YUCEN, SBJISIOMIMXCA PEIICHUEM JIMHEHHOTO YpaBHEHHUS
C IBYMS IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOHM IJIOCKOCTU TpaduK JIMHEWHOTO YpPaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh T'paUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemars cucremsl IByX JMHEWHBIX YpPaBHEHUH C JIByMs IIE€PEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisATh U penaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUI
[0 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/aud
IIOJIy4YEHHBIN PE3yJIbTAaT.

DyHKUIMHA

N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKU, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3aMCHIBATh YUCIOBBIE IPOMEXYTKHA Ha
anreOpanyecKoM si3bIKe.

OTmeudaTh B KOOPAMWHATHOW IJIOCKOCTM TOYKHM IO 3aJlaHHBIM KOOpAMHATaM,
CTPOUTH rpauku JUHEHHBIX QyHKIHMH. CTpoutsh rpaduk GyHkumMu y = |x|.

OnuckIBaTh ¢ TOMOLIBIO0 (PYHKIIMI M3BECTHBIEC 3aBUCUMOCTH MEK/Ty BEJIMUNHAMMU:
CKOpOCTb, BpEMsi, PacCTOSIHHE, II€Ha, KOJUYECTBO, CTOUMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMmsi, 00bEM padOTHI.



Haxonuth 3HaueHne QyHKLINU IO 3HAUYEHUIO €€ apTryMeHTa.

[lonnmars rpadudeckuii crnocod NpeacTaBiICHHs M aHaMM3a UHGOpPMAIUH,
U3BJIEKATh U WHTEPIPETHPOBATh MHPOPMAINIO U3 IpaUKOB peanbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHbIE pE3yNbTAaThl OCBOCHUSA MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:
Yucna v BIYMCICHUSA

Hcnonp30BaTh HayadbHBIE MPEICTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX UYHCEII
JUIs. CpPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHHUH, W300paxaTh JEUCTBUTEIbHBIC YHUCIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpumenaTy TmoHATHE apU(METUYECKOrO0  KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, HCIOJIb3YsI MpPU HEOOXOJAUMOCTU KAaJIbKYJSTOpP, BBIOJHATD
npeoOpa3oBaHUsl BRIPAKECHUM, COJEpKAIIUX KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl CBOWMCTBA
KOPHEH.

Hcnonb3oBath 3anucu OOJBIIMX U MaJIBIX YUCEI C TTIOMOIIBIO AECATUYHBIX ApoOei
U creneHen uncna 10.

AJire0panvecKue BbIPaKEeHUs!

[IpyMeHSTh MOHSATHE CTETIEHU C LEJIBIM TI0Ka3aTesIeM, BBIMOIHATh MpeoOpa3oBaHUs
BBIPAXEHUM, COAEPIKAIINX CTETIEHU C LENBIM OKA3aTEIEM.

BbINONMHATE TOXIECTBEHHbIE NMpeoOpa3oBaHMs PALMOHAIBHBIX BBIPAXKCHUH Ha
OCHOBE MPaBUJI ACHCTBUN HAJl MHOTOWIEHAMHU U aareOpandecKuMu Jpo0sMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTh npeoOpa3oBaHMs BBIPAXKEHUM I PEUICHUS Pa3IMYHbIX 337a4 U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nvHElHBIE, KBaJApaTHbIE YPAaBHEHUS W PAUUMOHAIBHBIE YPaBHEHUS,
CBOJISIIITUECS] K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoauTE MPOCTEUIIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YpaBHEHUW, B TOM
Yucjie ¢ TMpUMEHEHHWEM Tpaduueckux MpeAcTaBiICHU (yCTaHaBIMBATh, WUMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U ITPOUEe).

[TepexoauTs OT ciioBecHOU (HOPMYIUPOBKH 3a/a4u K €€ anreOpanveckoirl Mojienun
C MOMOILBI0 COCTABJICHUS YPABHECHUS WM CUCTEMbl YPABHCHUM, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYEHHBINA PE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh
JMHEHHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHCTEMBI, JaBaTh rpadudecKyio
WJUTIOCTPALI0 MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUU

[lonumath W HCHOJB30BAaTh (YHKIUOHAJIbHBIE IOHATUS M S3bIK (TEPMUHBI,
CUMBOJINYECKHE OO0O3HAYEHMsI), ONPEICNATh 3HAUCHHWE (YHKIMHU 10 3HAYEHUIO
apryMeHTa, OmpeAensaTh cBoiicTBa ¢yHkiuu mno e€ rpaduky. Crpouth rpaduxu
3JIEMEHTapHbBIX (PyHKINUN BUA:

* 2 3
= -, y=x = x = Vx, y=|x . .
y=x7 » Y 4 » Y= |, OTMHCHIBATh CBOMCTBA YHCIOBOU (DYHKIIUU

o e€ rpaduxy.

[IpeameTHBIC pPE3ydbTAaThl OCBOCHHUS MPOTPAaMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJjacce:
Yucsia ¥ BbIYMCTIEHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA.

Breimonuate apudmernueckue ACHCTBUS C pPallMOHAIBHBIMU UYHUCIIAMH, COYETas
YCTHBIE W TIUCHbMEHHBIE NPUEMBI, BBIITOJIHATh BBIYUCICHUS C HPPAMOHATBHBIMU
YUCIIAMU.

Haxonute 3HaueHUs CTENEHEW C LEJBIMU [OKA3aTeJsIMA U KOPHEU, BBIYUCIATH
3HAYEHHS YUCITIOBBIX BBIPAKCHUMU.

OKpyriiaTh  JACUCTBUTEIBHBIE YHWCIA, BBINOJHATH MPUKUIKY Ppe3yJibTaTa
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHHS U HEPABEHCTBA

Pewars nuHENHBIE M KBaJApaTHBIC YPAaBHEHHUs, YPABHEHMs, CBOISAILUMECSH K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrars cucTeMsl ABYyX JUHEWHBIX YPABHEHUU C ABYMS NEPEMEHHBIMU U CHUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUE HE SIBISACTCS JINHEUHBIM.

Pemarb TekcTOBBIE 3a7aun adreOpandeckuM CIocoOOM € MOMOUIbIO COCTABJICHUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUN C JBYMs IIEPEMEHHBIMU.

IIpoBoauTh mpocCTENIINE UCCIEIOBAHUS YPAaBHEHUN U CHCTEM YPaBHEHHUH, B TOM
Yyucjie C MPUMEHEHUWEM TIpapUuecKuX TMpeACTaBiICHUN (yCTaHABIMBATb, WMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUMN PEILICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

Pemath nuHeliHbIe HEPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paXxaTh pelIeHUEe
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELIEHUE C IOMOLIBI0 CUMBOJIOB.

Pemare cructembl NMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOU
IIPSAAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb3oBaTh HCPABCHCTBA IIPpH PCUHICHUHU PA3JIMYHbIX 3a1a4.



DyHKIUU
Pacno3naBaTh (hyHKIIMN U3YUEHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUYCCKH

pacroio’keHue Ha KOOPIMHATHOM MI0CKOCTH TpaduKoB PyHKIUI BUIA:
* 2 3
y= fxy = #x+b, y= =, y=ax +bx+c, y=x3 y=+x, y= |x|B
3aBHCUMOCTH OT 3HaYCHHUU KO3(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.
Crpouts u wu300pakaTh cxeMaTHUYeCKH TpaduKd KBaJpaTUYHBIX (DYyHKUIUH,

OIMHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3HaBaTh KBajgpaTuuHylo (QYHKIUIO 10 ¢GopMmyse, TPUBOAUTH PUMEPHI
KBaIpaTUYHBIX (DYHKIMHA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M T€OMETPUYECKYIO MPOTPECCUM IPHU Pa3HBIX
croco0ax 3aJaHusl.

BbBINONHATE  BBIYMCIEHUS C  HUCHOJNb30BaHWEM  (opMya  N-ro  YieHa
apu(PMETUIECKON U T€OMETPUUECKONU MPOrPeCCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4i€HbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3a1aum, CBS3aHHBIE C YHMCIOBBIMH IIOCJIEA0BATEIBHOCTMHU, B TOM YHCIIE
3alayd M3 pealbHOM JKU3HM (C MCIHOJIb30BAaHUEM KaJlbKyJATOpa, UU(POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

AJITEBPA

7 KUIIACC

HaumenoBanue paszaena KonugecTBo Hudpossie

(Tembl) Kypca 4acoB o0Opa3oBaTellbHbIE PECYPCHI
Yucna v BeIYKMCIIeHUs. PalloHabHbIEC YnCTa 25
AnreGpanyeckue BbIpaXKCHHS 27
https://resh.edu.ru

YPpaBHEHU 1 HEPABEHCTBA 20 https://edu.skysmart.ru/
KoopanHatel u rpaguku. 24 https://nsportal.ru/
OyuKIIH https://infourok.ru/
OBIIEE KOJIMYECTBO YACOB T1O 102
[TPOIT'PAMME
8 KUIACC

HaumenoBanue paznena KonunuecTBo [Hudpossie

(Tembl) Kypca 4acoB o0Opa3oBaTenbHbIE PECypPChl
Uwucna v BerauciieHusi. KBaaparueie KOpHH 15 https://resh.edu.ru
https://edu.skysmart.ru/
Uucna wu BeuuciaeHuss. CrTeneHb € LEJNBIM 7 https://nsportal.ru/
IOKa3aTeIeEM https://infourok.ru/
https://multiurok.ru/

AnreOpandeckue BoipakeHus. KBagpaTHbii 5
TPEXUIEH
AnreOpanyeckre BbIPaKEHHUS. 15
AnreOpandeckas Jpoob
YpaBHeHUsT W HepaBeHCTBA. KBaaparHbie 15
ypaBHCHUS
YpaBHeHuss u  HepaBeHCTBA.  CuHCTEMBI 13
YPaBHEHUHN
YpaBHeHUs 1 HEpaBeHCTBA. HepaBeHcTBa 12
@dyukruu. OCHOBHBIC TTOHSTHUS S)
Oynkuuu. Yucaoeie GyHKIIMU
[ToBTOpEeHME 1 00600IICHNE 6



https://resh.edu.ru/
https://edu.skysmart.ru/
https://nsportal.ru/
https://infourok.ru/
https://multiurok.ru/

OBILEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102

ITPOI'PAMME

9 KIIACC
HaumenoBanue pazaena KoaunuecTBo Hudporsie
(Temel) Kypca 4acoB oOpa3oBaTeNbHbIE PECypPChI

Uucia u BerunciaeHus. J[eiCTBUTEIbHBIE YUCIIA 9

YpaBHEHUS 1 HEPABEHCTBA. Y PABHECHUS C 14

OJHOW MIEPEMEHHOMN

YpaBHeHUs U HepaBeHCTBA. CUCTEMBI 14

YPaBHCHUH https://resh.edu.ru

VpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 https://edu.skysmart.ru/
https://nsportal.ru/

OyHKIHY 16 https://infourok.ru/

UucnoBele MOCIEI0BATEIbHOCTH 15 https://multiurok.ru/

[ToBTOpeHue, 0600I1IEHNE, CUCTEMATHU3AIUS 18

3HAaHUU

OBUIEE KOJIMYECTBO YACOB I1O 102




OEJIEPAJIBHASA PABOYAA  HPOI'PAMMA  YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

COJEPXKXAHUE OBYUYEHUA
7 KIIACC

HavansHble moHATHS reoMmeTpuu. Touka, NpsMas, OTPE30K, JIyd. Yrou. Bunuel
yriaoB. BeprukambHble W CMeXHBIE yrubl.  buccektpuca yria.  Jlomanas,
MHOTrOYyroJibHUK. [lapannenbHOCTh U EPIEHINKYIISIPHOCTD NPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoW cuMmMmeTpuu. I[Ipumepsr
CUMMETPUH B OKPYKAIOILEM MUPE.

OCHOBHBIE ITIOCTPOEHHUSI C ITOMOIIBIO LIUPKYJISA U JMHEWKU. TpeyronsHuk. BeicoTa,
MeanaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEIpEHHBIN 51 PaBHOCTOPOHHUU TPEYIrOJIbHUKMU. Hepasencrtso

TPEYTrOJIbHHKA.

CBoiicTBa M MpHU3HAKU PAaBHOOEIPEHHOIO TpeyrojibHUKa. IIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NPU3HAKK NApAJUIENBbHBIX NpsAMbIX. CyMma YIVIOB TPEYroJIbHHUKA.
BHentHue yriel TpeyroJbHUKA.

[IpsmoyrosibHbId ~ TpeyrodpHUK.  CBOMCTBO  MEIHMAHBI  MPSAMOYIOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHOW K THNoTeHy3e. lIpu3Haku paBeHCTBAa NPSIMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJblieM Yyrie © OoJbIIEH CTOPOHE TPEYroJbHUKA.
[lepneHAuKyIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe mMecTo Touek. buccekrpuca yria U cepeuHHbINA NEPIECHIUKYIISAP
K OTPE3KY KaK TEOMETPUUECKHAE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anMHOE pacrosnokeHue
OKpyKHOCTH M mnpsmoil. KacatenbHas M cekymas K OKpYXHOCTH. OKpy»KHOCTb,
BIIMCAHHAs B YroJl. BicaHHast 1 onucaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. IlapamiemorpamMM, €ro npu3Haku M CBOWCTBA. YacTHbIE
clly4yau napaieiaorpaMmoB (IpsIMOYTOJIbHUK, poMO, KBajapaT), MX TMpU3HAKU U
cBoiictBa. Tpaneuus, paBHoOOKasi Tpamneuus, €€ CBOCTBa U npu3Haku. [IpsMoyroapHas
Tparenus.

Meron yasoenuss menmanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O MPOMOPLUHUOHAIBHBIX OTPE3KAX.



CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroapHuKa.

[Tomobue TpeyroabHUKOB, Ko3pduuueHT mnomodusa. IlpuzHaku mog00MS
TpeyroiabHUKOB. [IpumMeHeHne mogooust Mpu perieHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa momaneil reoMmerpuueckux Quryp. Dopmyasl IS TUIOIMIATU
TpPEYroJibHUKa, TNapajuiesorpaMma, pombdba u Tpaneuud. OTHOIIEHHE IUIONIaIeH
oA00HBIX (UTYP.

Breruncnenne Tutomaneil TpEyroabHHMKOB W MHOTOYTOJBHHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
IPAKTHYECKHX 3ajad.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOr0 yrja MpsSMOYTroJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTrOHOMETpUYECKUE (PYHKIIMU YTJIOB B
30°,45° u 60°.

Bnucannbie ¥ LEHTpasbHBIE YTJIBI, YTOJ MEXKIY KacaTeIbHON W XOpIoil. YTIIbI
MEXIYy XOpJIaMH M CeKylIuMHu. BrucaHHble W ONHCAaHHBIE YETHIPEXYTOIBHUKH.
B3aumHoe pacnonoxkeHue ABYyX OKpyxHocTed. Kacanue oxpyxHocTeit. OOmue
KacaTeIbHbBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, tanresc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO. POPMYJIIbI IPUBEACHHUS.

Pemenne tpeyrosbHukoB. TeopemMa KOCHMHYCOB M TeOpema CUHYCOB. PeuieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpPOU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYILHX, TeopeMa O KBAIpaTe KacaTeIbHOM.

Bekrop, nmmHa (MOZAYJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALINU
HaJl BEKTOpamu. Pa3yioxkeHne BEKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CKanspHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE IS
HAXOXKJEHUS JUIMH U yTJIOB.

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHS NPSIMOM U OKPYKHOCTH B
KOOpDAMHATaX, IEPECEYEHUE OKPYKHOCTEM M MpsAMBIX. METOI KOOpAWHAT M €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYroiapHUKM. JlIMHA OKpY»KXHOCTH. ['pagycHas u panuaHHas
Mepa yTila, BBIYMCIEHUE JUIMH AYT OKpyKHOCTeH. [nomane kpyra, cekropa, CermeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CUMMETpUM Quryp (3j1eMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [loBopor.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Pacrio3naBaTh N3y4eHHBIC TEOMETPUUICCKUE (DUTYPHI, OTIPEACIISITh NX B3aUMHOE

pacmoJiokeHue, n300paxaTh TEOMETPUIECKUE (DUTYPHI, BHITOIHITH YSPTEKH TI0

yCIIOBHIO 3a7a4n. MI3MepsTh IMHEHHBIC U YTIIOBbIC BEIMYHHBI. PemaTs 3a1aun Ha

BBIYHCIICHHE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe TpyOyI0 OLICHKY JIMHEHHBIX W YIJOBBIX BEJIMYMH MPEIMETOB B peaabHOMN
JKU3HHU, pa3MEpoB MPUPOAHBIX OO0BEKTOB. Paszmuuarh pa3Mepbl 3THX OOBEKTOB 10
MOPSJIKY BEJTUYHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tosnb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh MPU3HAKU U
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOaUTE JIOTMYECKUE PACCYXKICHUS C MCIOJB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonb30BaThCsl  MpU3HAKAMU  PABEHCTBA  IPAMOYTOJIBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMaHbI, MMPOBEAEHHON K THIOTEHY3€ NMPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pEIIEHNN TEOMETPUUECKUX 3a70aY.

OnpenensaTh mapauieIbHOCTh MPSMBIX C ITOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HUMU cekymas. Onpenensit MNapaJyIeIbHOCTh MNPSIMBIX C TOMOIIBK) PABEHCTBA
PacCTOAHUM OT TOYEK OJHOM NMPSAMOM O TOYEK APYTOU MPSAMOM.

Pemiats 3aaun Ha kieTyaTtoi Oymare.

[TpoBOAUTH BBHIYUCIEHUS U HAXOIUTh YUCIOBbIE U OYKBEHHBIC 3HAUEHUS YIJIOB B
FEOMETPUUYECKUX 3a7a4yaX C UCHOJIb30BAHUEM CYMMBI YIJIOB TPEYIrOJIbHUKOB H
MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPU TEPECEUCHUU JABYX
MApAVIEIBHBIX TIPAMBIX CEKyllerh. Pemarh NpakTUYEeCKHE 3aJaud Ha HaXOXKICHUE
YIJIOB.

Bnamers mnoHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENCIIITh
OWCCEeKTPHUCY yIJla W CEePEAVHHBIA TMEPHNEHIUKYISIP K OTPE3KYy KaK TeOMETPUYCCKUE
MeCTa TOYCK.

DopMyJIMPOBATH OMNPEACIECHUS OKPYKHOCTM W Kpyra, XOpApl W JhaMeTpa
OKPY)KHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh NMPUMEHATH 3TU CBOMCTBA IIPU
pEIICHUN 3a/1a4.

Bnagetp nDOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHHUKA OKPY>KHOCTH, YMETh
HaxoauTh e€ 1eHTp. I[lomb3oBaThes (akTamMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAIOTC B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIECHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAOTCS B OJTHOM TOYKE.



BiageTre NOHATHMEM KacaTelIbHOW K OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paanyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

[Tonp30BaTbCAd MPOCTEUIIMMHU T'E€OMETPUYECKMMH HEPABEHCTBAMM, MOHUMATh HX
IIPAKTUYECKUNA CMBICIL.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE MOCTPOCHUS C NOMOIUBIO LUPKYJIS U
JIMHENKHU.

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHIY
oOydeHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MTOJIb30BATHCS
UX CBOMCTBaMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHSATh CBOMCTBA TOUKH NIEPECEUEHUS MEANAH TPEYTOJIbHUKA (LIEHTpa Macc) B
penieHnu 3a1ay.

Brnaners moHsTHEM CpelHEW JTUHUU TPEYroJibHUKA U Tpamneluu, MTPUMEHITh UX
CBOWCTBA MpPH pPEUICHUU TeoMeTpuueckux 3anad. l[lonb3zoBarbes Teopemoit Paneca wu
TEOPEMOM O MPOMOPLUUOHAIIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS MTPAKTUYECKUX
3a/1ay.

[IpumeHsTh TPU3HAKK TOAOOWS TPEYrOJAbHUKOB B PEIICHUM T'€OMETPUYECKUX
3a/ay.

[Tonb3oBaTbes  Teopemoit Iludaropa st pemieHUs TEeOMETPUYECKUX |
NpakTH4ecKux 3anad. CTpouTh MaTEMaTUYECKYH0 MOJENb B MPAKTHUYECKUX 3a/1ayvax,
CaMOCTOSITEJIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnanets NoHATHUAMM CUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIJIa MPSIMOYTOJIbHOTO
TpEyroJabHUKA. [101630BaTHCS ATUMH MOHITUSMHU JIJIS1 PELICHUS MPAKTUYECKHUX 3a7a4.

Boruucnsate  (paznuyHbIMH - CIIOCOOAMHU) IUIONIAAb TPEYTOJbHUKA M IIJIOMIAIU
MHOTOYTOJIbHBIX (GUryp (Mojib3ysch, IJie HEOOXOIUMO, KaJIbKYJISITOpoM). [IpumeHsTh
MOJTyYE€HHbIC YMEHHUS B IPAKTUUYECKUX 3a/1auax.

Brnaners NOHATHSMU BINHCAHHOTO M LIEHTPAJIBHOIO YTIJIa, UCIOJIB30BATH TEOPEMBI
0 BIIMCAHHBIX yIJIaX, yIiiaX MeXAay XopAaMu (CEKYIIMMHU) U YIJIe MEXIy KacaTeIbHOU U
XOpJIOH TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerb mMOHATHEM ONHCAHHOTO YETBIPEXYTOJbHUKA, TPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEILICHUH 3a]1a4.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEeMAaTHYECKUE MOJICIIN
JUISL 3alad  peajbHOM KU3HUM M TPOBOJMUTH COOTBETCTBYIOIIME BBIYMCICHHUS  C
OpUMEHEHUEM TOAOOWMS W  TPUTOHOMETpPUH  (TIOJB3YACh, TJe HEOOXOAMMO,
KAJIBKYJISITOPOM).



[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMbI y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3IMyYHbIE JIEMEHTHI MPSIMOYTOJBHOIO TPEYroJIbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX
TPEYrojabHUKOBY»). HaxonuTe (¢ NOMOIIbIO KaNbKYyJIsATOpA) JUIMHBI M YIJbl  JJIS
HETaOJMYHBIX 3HAYCHHI.

[Tonb3oBaTbes  (opMmynamMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JUISl HAaXOXJACHUS COOTHOIIEHMM MEXKIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB [JIsl HAXOXICHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PEIICHUU
reOMETPUYECKUX 3a]ay.

Bnagers nonsTHSMU TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp30BaThCcs cBOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMETh
BBIUHCIIATh JJMHBI M HAXOOUTh YIibl y NoAoOHbIX ¢uryp. IlpumensTs cBoiicTBa
no/1o0us B MPAaKTUUECKHUX 3a/adaxX. YMETh NMPUBOAUTH NMPUMEPHI MOJOOHBIX QPUTYp B
OKpPY’KaroIEM MHUpE.

[Tonb30oBaThcad TEOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMHM, IOHUMATh UX T€OMETPUUYECKUA U (PU3UYECKHI CMBICT,
OPUMEHATh MX B PEIIEHUH TEeOMETPUUECKUX U (¢u3ndeckux 3anad. lIpuMeHsTh
CKAJIIPHOE NMPOMU3BEICHUE BEKTOPOB ISl HAXO0KICHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3aau.

BrageTs NOHATHSMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYXHOCTH, JJIMHbI
YT OKPY>KHOCTH M PaJMaHHON MEphI YIUIa, YMETh BBIUMCIATH ILIOIIAAb Kpyra U €ro
yacteil. [[puMeHsTh MoJyYeHHbIE YMEHHS B MPAKTUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTpbl) CUMMETpUU (UTYp, HPUMEHATH JIBHXKCHHS
IJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MoMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEeMaTHUYECKUE MOJIETTN
JUISL 337a4  pEeaNbHOW KU3HM W TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
OPUMEHEHHEM TMOA00US M TPUTOHOMETpUYECKUX (yHKUMN (MONb3ysach, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
u [udpossie
aMMEHOBAaHUE pas3jelia KomunuectBo
o0pa3zoBaTeIbHbIE
(Temsl) Kypca 4acoB
pecypchl
[IpocTeiinme reoMeTpruuecKue PUTyphl U UX 14 https://resh.edu.ru
cBoiicTBa. MI3MepeHne reoMeTpuIecKux https://edu.skysmart.ru/
BEJTUYHH https://nsportal.ru/
29 https://infourok.ru/
TpeyrobHukH https://multiurok.ru/
[TapannenbHbie MPSMbIE, CYMMa YTJIOB 14
TPEYroJIbHUKA
OKpy»XHOCTb U Kpyr. ['eomeTpuueckue 14
IOCTPOEHUS
[ToBTOpeHue, 0600IICHE 3HAHMIA 4
OBIIEE KOJIMYECTBO YACOB T1O 68
ITPOI'PAMME
8 KUIACC
HaumenoBanue paznena KomnuectBo Hugposere
0o0pa3oBaTebHbIC
(Tembl) Kypca 4acoB
pecypchl
YeTbIpEXYTOIbHUKH 12
Teopema daneca u TeopemMa 0 15
PONOPIUOHANIBHBIX ~ OTpE3Kax, MOJ00HbIE
TPEYTOJIbHUKHU
IInomans. Haxosknenue miiomaaen 14
TPEYTOJIbBHUKOB M MHOTOYTOJIbHBIX (PUTYD. _
TInomam nogoGHEIX buryp https://resh.edu.ru
https://edu.skysmart.ru/
Teopema [Mudaropa u Hayana TPUTOHOMETPUH 10 https://nsportal.ru/
VTIibl B OKpY)KHOCTH. BriicanHbie n 13 https:// iHTOUVOK-VU/
OTIMICAaHHBIC YETHIPEXYTOJIbHUKH. https://multiurok.ru/
KacarenpHble K OKpyxHOCTH. Kacanue
OKPYKHOCTEUN
[ToBTOpEeHME, 0600IICHIE 3HAHUT 4
OBILIEE KOJIMYECTBO YACOB IIO 68
[TPOTPAMME




9 KUIIACC

n(ppoBbIe
HaumenoBanue paznena KonunuectBo Lugp
o0OpasoBartenbHbIE
(Temsl) Kypca 4acoB
pecypchl
Tpuronomerpus. TeopeMbl KOCHHYCOB U 16

CUHYCOB. Pelienue TpeyroJbHUKOB

[IpeoOpazoBanue nooous. Merpuueckue 10
COOTHOIIICHUS B OKPY>KHOCTH

BekTopsr 12

https://resh.edu.ru
I[eKapTOBBI KOOPJAHHATEI Ha IIOCKOCTH 9 https://edu_skygmart_ru/
https://nsportal.ru/
https://infourok.ru/
https://multiuro

[IpaBunIBHBIE MHOTOYTOJIBHUKH. [[rHa 8
OKPY>KHOCTH U IUIOIIAJb Kpyra. Beruucnenue

I (VIIEN (971 K ru/
JIBIDKEHUS TTIOCKOCTH 6
[ToBTOpeHue, 0600IIeHHE, CHCTEMATH3AITUS 7

3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI PAMME




OEJAEPAJIBHASL PABOYASd TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KNTACCAX

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienue NaHHBIX B BUE TaOIMI], TUarpaMmm, rpadukoB. 3anoHEHHE
TaOJIUIl, YTEHUE U TTOCTPOCHHUE AHarpaMm (CTOJOMKOBBIX (CTOJIOUATHIX) U
KpYyTOBbIX). UTeHHE rpauKOB peabHBIX TpoIieccoB. 3pneuenne nudopmaruu us3
JUarpamMmm H TaOJIUIl, UCTIOIh30BaHUE U WHTEPIIPETAINS JaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeAHEE apuPMEeTHUecKoe, MeIuaHa, pa3Max,
HauOoJIbllIee W HAaWMEHbIlIee 3HAa4YeHUsT Habopa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIii 3KCIIEpUMEHT (OMbIT) W Ciy4dailHOe coObITHE. BeposiTHOCTH U
yacToTa. Pojb ManoBEpOSTHBIX U IPAKTUYECKU JJOCTOBEPHBIX COOBITUI B IPUPOJE U
B oOuiecTBe. MOHETa U UTpasibHast KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, BepmmHa, pebpo. CreneHp BepummHbl. Yuciao pédep M cyMMmapHas
creneHs BepuinH. [IpencraBnenue o cszHoctu rpada. llenm u nukiel. Ilytu B
rpadax. O6xon rpada (sinepoB myTh). lIpeactaBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ moMorisio rpados.

8 KUIACC

[IpencraBiieHre TaHHBIX B BUAC TAOJIHII, THarpaMm, rpad)uKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omepauud Hax
MHOXECTBaMU: 00bEeIMHEHUE, NTepeceueHue, JonoHeHne. CBONCTBa onepanuii Haj
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonb3oBaHue rpaduueckoro MpeACTABICHUS MHOXKECTB IS
OMMCAHMSI PEaTbHBIX MPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHusi JaHHbIX. Jlucrepcuss U CTaHAAPTHOE OTKJIOHEHHE
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ~ ciydyailHOro ombita. ChyuyaiiHple  COOBITHSL.
BepositHoct  coObiTuii.  OnBITBI € PaBHOBO3MOXXHBIMH  DJIEMEHTapHBIMU
coObITusiMU. City4aiiHbiii BEIOOp. CBSA3b MEXKy MaOBEPOSTHBIMU M MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa AEPEBBEB: €AMHCTBEHHOCTh ITyTH, CYILIECTBOBAHUE BHCSIYEH
BEPILMHBI, CBSI3b MEXAY YHCIIOM BEpILIMH U 4uciIoM pédep. [IpaBuno ymMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBononoxkHele coObiTust. Juarpamma Oinepa. OObenWHEHUE WU
nepeceueHne  coObiTuil. HecoBmecTtHble  coObiTusa. Dopmyna  CIOXKEHUS
BEPOSATHOCTEW. YCIIOBHAas BEPOATHOCTb. lIpaBmiio ymHOkenusa. HeszaBucumble
cobpiTus. IlpeacraBneHue sKcliepuMeHTa B BHJE JepeBa. PerieHue 3agad Ha



HaXOXKJICHUE BEPOATHOCTEH C TIOMOIIBIO JEpeBa CIyY4alHOI'O HKCIIEPUMECHTA,
nuarpamm Jinepa.
9 KJIACC

[IpeacraBinenre  AaHHBIX B BUAE  TaOMUI, JuarpamMm, rpaduKoB,
UHTEpIIpeTalns AaHHbIX. UTeHHne U MOCTpoeHue Tabiaul, Auarpamm, rpadukoB 1o
peaIbHbIM JJAHHBIM.

[lepectanoBku u (axropuan. Coderanuss U yucio coyetaHuil. TpeyroabHUK
[Tackains. Pemienue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CryuyaliHbId BBIOOp TOUKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnertanue. Yenex n Heynaya. Cepust HCIIBITAaHUM 10 nepBoro ycrexa. Cepus
ucneiTanuii bepaysmum. BeposatHocTu coObITHII B cepun UcnibiTaHui bepHym.

CiydailHasg BenMYMHA W paCIpeleseHue BEPOSATHOCTEN. Maremarndeckoe
oXxujaHue U amcnepcud. llpumepbl  MareMaTHYecKOro  OXKMJAHUS — Kak
TEOPETHUYECKOI0 CPEIHET0 3HAYEHMsI BEIMYMHBL. MaTemMaTH4ecKOoe OXXHIAHHE U
JUCIIEPCHS] CITyYallHOM BEJIMUMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum.

[Tonstre o 3akoHe OONbIIKMX yuced. M3MepeHue BEpOSTHOCTEW C MOMOIIBIO

4acToT.

Ponb 1 3HaYeHME 3aK0HA OOJIBIINX YUCET B IPUPOJIC U OOIIECTRE.
NPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yiabTaThl OCBOSHHUS IMPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOyueHnus B 7 Kjacce:

Yurars nHPOpMAIHIO, IPEACTABICHHYIO B TAOIUIIAaX, HA TUarpaMmax,

MIPEICTABIIATH JJAHHBIE B BUJIE TaOIUIl, CTPOUTH AHArpaMMbl (CTOJIOUKOBBIC

(cTonbuatkie) ¥ KPYroBbI€) IO MAaCCHBAaM 3HAYCHUH.

OnuceiBaTh U UHTEPOPETUPOBATH  peajibHbIE  YUCIOBBIC  JIAHHBIE,
MpeCTaBJICeHHbIC B TaOJuUIlaX, HA AUarpaMmax, rpadukax.

Ucnonb3oBaTh s ONMCAaHUS JIaHHBIX CTATHUCTUYECKUE XaPAKTEPUCTUKU:
cpenHee apu@pMeTHyecKkoe, MeJuaHa, HauOoJbllee W HauMEHbLIEe 3HAYCHUS,
pa3zmax.

Nmers mnpencrasiieHHWe O CIy4alHOW WM3MEHYMBOCTHM Ha IIPUMEpPAX LIEH,
bU3MYEeCKUX BEIWYWH, AHTPOTIOMETPUUYECKUX JIaHHBIX, WUMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOUYHUBOCTH.

[IpeameTHbIe pe3yibTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTh U mpeoOpa3oBbIBaTh HHGOPMALIHIO, TIPEICTABICHHYIO B BUJIE

Ta0JIHII, TUarpaMm, TpauKoOB, IPEICTABIIATH JaHHBIC B BUE TaOHII,

auarpaMm, rpa@ukos.



OnuceiBaTh JaHHBIE C IIOMOINBIO CTATUCTUYECKUX II0OKA3ATEJIEH: CPEAHMX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUEHUN U YaCTOThI COOBITUI, B TOM YHUCJIE 10
pe3yabTaTaM U3MEPEeHU 1 HAOIIOACHU.

Haxonuth BEpOSITHOCTH CIIy4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTH
JJIEMEHTapHbIX COOBITUH, B TOM YHCIE B OIBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath Tpaduveckue MOJAETHU: JIEPEBO CIYYalHOTO H3KCIEpHUMEHTa,
IyarpaMMbl DiJiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATUAMU: MHOKECTBO, IIOJIMHOXECTBO, BBIIIOJIHATH ONEPaLAN
HaJ MHOXECTBaMH: OOBEAMHEHHE, IIE€PECeUCHHUe, JIOTOJIHEHHE, TEePEUUCTIATh
AJIIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpadguueckoe mpeicTaBIeHue MHOXKECTB U CBA3CH MEXy HUMU
JUISL OMMCAHUS MPOLIECCOB U SIBJICHHUM, B TOM YHUCJIE MPHU PEHICHUHN 3a1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB U KypPCOB.

[IpeameTHbIE pe3ynbTaThl OCBOEHHUS MPOTPAaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

N3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B PA3JIMUHBIX

MCTOYHUKAX B BUJI€ TaOJIHII, TUarpamm, rpaduKoB, MPEACTABISTH IaHHBIC B

BUJI€ TAOJIUL, AUarpaMm, rpaduKos.

PemaTte 3amaum OpraHM30BaHHBIM MEpeOOPOM BApHAHTOB, a TaKXkKe  C
UCIIOJIb30BAHUEM KOMOMHATOPHBIX MPABHUIT U METOJIOB.

Hcnonp30BaTh oONMcCaTeNbHBIE XapaKTEPUCTUKU [JII MACCHUBOB UHCJIOBBIX
JIAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHHUs U MEPBI PACCEUBAHUA.

Haxonuth 4acTOTBbl 3HAYEHUA U YACTOTHI COOBITUS, B TOM YHCIIE IMOJIb3YSICh
pe3ysbTaTaMu MPOBEIEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITUHA B M3YyYEHHBIX OMNbBITAX, B TOM
YUCJI€ B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPHSIX
VCHBITAHUW [I0 TIEPBOTO yCIIEXa, B CEPUAX UCTIBITAHUN bepHyIu.

HNwmers nipencraBieHue O CIIy4aliHOM BEJIMUUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.

NMmetp mnpencraBieHWe O 3aKOHE OOJBIIMX YHCEN KakK O TPOsBICHUU
3aKOHOMEPHOCTH B CIIy4aillHON M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCENl B
PUPOIE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanMeHOBaHue paszena KOIMYecTBO [{udpossie 0OpazoBaTeIbHBIC
(Temsl) Kypca 4acoB Pecypeet
[IpencraBienue TaHHbBIX 7
OnucarenbHasi CTaTUCTHKA 8
Cry4aiiHast ”3MEHYUBOCTh 6 https://resh.edu.ru
Beezenue B Teopuio rpagos 4 https://edu.skysmart.ru/
https://nsportal.ru/

BeposITHOCTB 1 4acTOTa CIly4aifHOTO 4 https://infourok.ru/
COOBITHS https://multiurok.ru/
O06o001enne, cHcTeMaTH3aIns 3HaAaHUH 5
OBLIEE KOJIMYECTBO YACOB 34
10 I[TPOI'PAMME

8 KVIACC

HanMeHoBaHHe paszena KOII9ecTRO [{udposbie oOpa3zoBaTeIbHBIC
(Temsl) Kypca 4acoB pecyperl
[ToBTOpEeHME Kypca 7 Kiacca 4 https://resh.edu.ru
https://edu.skysmart.ru/

OnucarenbHas CTaTHUCTHKA. 4 https://nsportal.ru/
PaccenBaHHe IaHHBIX https://infourok.ru/
MHOXKECTRA 4 https://multiurok.ru/
BeposiTHOCTh ClTydyalfHOTO COOBITHS 6
Beenenue B Teoputo rpadon 4
Crnyyaitnbie coObITHS 8
O0o00111IeHNE, CHCTEMAaTH3aIsl 3HAHUHN 4
OBILIEE KOJIMYECTBO YACOB 34
10 [TIPOI'PAMME




9 KUIIACC

[Hudporsie oOpazoBaTeIbHbIE

110 ITPOTPAMME

KonunuectBo
HanmMenoBanue paznena (TeMbl) Kypca pecypchl
4acoB
[ToBTOpeHMEe Kypca 8§ Kiacca 4 https://resh.edu.ru
https://edu.skysmart.ru/

https://nsportal.ru/
DJIEMEHThI KOMOMHATOPUKH 4 https://infourok.ru/
['eomeTpuyeckast BEpOSITHOCTh 4 https://multiurok.ru/
Ucnwitanus bepaysu 6
CrnydaliHasi BeTMYMHA 6
O0600111eH1E, KOHTPOJIb 10
OBIIEE KOJIMYECTBO YACOB 34




