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AHHOTaIus kK paboueit mporpaMme 1o npeamery «Anredpar»

PabGouas mporpamma mo mpenMery «Anrebpa» Ha ypoBHE 7-9 KIIacCOB OCHOBHOTO OOIIETrO
00pa3oBaHUs COCTAaBIICHAa HA OCHOBE:

- TpeOoBaHmii K pe3yibTaTaM OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIEro 0OOpa3oBaHHS,
npencTaBieHHbIX B denepabHOM TOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO
oOuiero oOpas3oBaHMsl, ¢ Y4ETOM pacCHpeleNEHHBIX MO MOIYISIM IPOBEPSEMBIX TpeOOBaHUM K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHONH IPOrpaMMBI  OCHOBHOTO — OOMIETO
oOpaszoBaHusl Mo mpeameTy «Anredpa» Ha ocHoBaHuM [Ipukaza MuHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit ®epepanun ot 31.05.2021 N 287 "OO6 yTBepkIeHUH (QeneparbHOTO
rOCyJapCTBEHHOTO  00pa30BaTeIBLHOTO  CTaHAapTa OCHOBHOTO  oOmiero  oOpa3oBaHus"
(3apeructpupoBano B Munrocte Poccun 05.07.2021 N 64101). ¢ yu€rom pacnpeaenéHHbIX 10
MOJYJISIM TIPOBEPSEMBIX TPeOOBaHHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHOMN
MpOTrpaMMbI OCHOBHOTO 00IIIeT0 00pa3oBaHus

- OcHOBHOM 00pa30BaTEIHLHOM MPOrpaMMOi OCHOBHOTO 0011eT0 00pazoBanus [ bOY OO
c. [Tecounoe (mpuka3z Ne84/1 ot 26.08.2024 r.)

- IIporpammsl Bociutanus ['bOY OOIII c.Ilecounoe;

- @enepanbHOM paboyeli MporpaMMoii OCHOBHOTO 00IIIero 00pa3oBaHus NMpeaMeTa «Anredpay

https://edsoo.ru/wp-content/uploads/2023/08/13_®PII_Matemaruka 5-9-kmaccel_6a3a.pdf

IIporpamma pa3paboTaHa ¢ yu€TOM aKTyalbHBIX IleJell 1 3aa4 00y4eHus: ¥ BOCIIUTAHUS,
pa3BUTHS 00yUAIOIIKXCS U YCIOBUN, HEOOXOUMBIX JUIsl TOCTUKEHUS JINYHOCTHBIX,
MeTalnpeIMEeTHbIX U MPEJIMETHBIX PE3YJIbTaTOB IIPU OCBOCHUM MIPEIMETHOM 001acTH
«Anrebpa» IIporpamma obecrieueHa ydyeOHUKaMU:

* Marematuka. Anredpa: 7-i kiacc: 6a30BbIil ypoBeHb: yueOHuUK, 7 kinacc/ Makaperues FO.H.,
Munnarok H.I'., Hemikos K.M. u npyrue; nox pen. Tensaxkosckoro C.A., AKinoHepHoe

O6H.[CCTBO «31aTeabCTBO ((HpOCBCH_IeHI/Ie»


https://edsoo.ru/wp-content/uploads/2023/08/13_ФРП_Математика_5-9-классы_база.pdf
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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHUs MaTEeMaTUYECKON HayKOH SIBICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOIIOJATh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIC H
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBJSIETCS pealn3alueil 1eaTeIbHOCTHOTO IPUHITUIA 00ydeHUs.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CcoAepKaTeabHO-METOAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHMBEPCAaJbHOTO  MaTeMmaruyeckoro ssbika. CopaepxkaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JCHCTBUTEIIBHOM YHCIJIE. 3aBEPIICHHE OCBOCHMSI YHCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arnmapara, HeoOXOAMMOro /Jisi pEUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MaTEMaTHYECKHMX MoOJIeNied, OMHCAaHHUs MpPOLECcCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKUIUAX KaK BaKHEWIEH MaTeMaTHYECKOW MOJenu
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduyueckue, BHOCUT BKJIaJ B (QopMuUpOBaHHE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpandecKkue BBIPAXKEHUS», «YPAaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
KJ1acce — 102 yaca (3 yaca B HEJIETIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMK YucIaMu. PemeHue 3ajady U3 peaibHOM MPAKTUKHA HA YacTH, HA
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEILICHUE 3a7a4 U3 peajibHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKECHUS C NEpEMEHHOU. JlomycTumble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MPUBEICHUS MTOTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTu. Popmyna pa3HOCTH KBaJparoB. PazmoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEUHBbIX YypaBHEeHUU. CoOCTaBlIE€HHE YpaBHEHHI MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepnl pelieHus TEKCTOBBIX 3ajlad C MOMOIIbIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUYKHM Ha KOOpJAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaaHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM nokKaszaTesneM u €€ cporictBa. CTaHapTHas 3alKCh YNCTA.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHUE, JeJeHHe anreOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOISIIUXCS K JIMHEMHBIM U KBaJpPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanvdeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitne ¢ynkmuu. OOIacTh oOmpeaeneHuss W MHOXKECTBO 3HAYCHUU
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIE JeCATUYHBIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEro MHpPA, JIUTEIbHOCTh IPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpPEeMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINNPYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUYHMCI0BbIE  NOCIEI0BATEIBLHOCTH M
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U F€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
CnoxHsbie IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJBI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHUHM BCEW XKWU3HU ISl YCICIIHOW MpodheCCHOHAIBHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKW3HM  (3I0POBOE  NUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha TPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM /I pEelIeHHs 3a7ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSAIOMIMMCH YCJOBHSAM COUMAJIBbHOW U MPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKKA MATEeMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATWH, YCTAHABIWBATh CYIIECTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



eBBISBISITh ~ MaTeMaTHYECKHE  3aKOHOMEpPHOCTH,  B3aUMOCBSI3M U
OpoTHBOpeuHsl B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHHSIX,
npenjgaraTh  KPUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUECHNUN 110 AHAJIOTUY;

e pa30upaTh J0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHHUH (TPSAMBIE U OT
OPOTHBHOIO), MPOBOAWTH CAMOCTOATEIHFHO HECIOXKHBIC I0Ka3aTeIhCTBa
MaTeMaTU4ecKuX (aKTOB, BBICTpaWBaTh AapryMEHTAINIO, MPHBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMPATh CMOCOO pelieHuss y4yeOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HauOoJiee TMOAXOAAIUN ¢ Y4ETOM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

¢ ICTIOJIL30BaTh BOIPOCHI KaK HCCIIEIOBATENLCKUNA HMHCTPYMEHT IO3HAHMUS,
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME MPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITENTFHO yCTaHABIMBAaTh KCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

¢ [IPOBOJIUTH 10 CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  HUCCJEeNIOBaHUE IO  YCTAHOBIICHHUIO
0COOEHHOCTEW MaTeMaTUYecKOro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITENIbHO (pOopMyNTHMpoBaTh OOOOIIEHHS W BBIBOABI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBISIBJISITH HEJAOCTATOYHOCTh M H30BITOYHOCTH HH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

e BEIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BEIOMPATh (OpMY TIpPEACTaBICHUS WHHOPMANMA W HWIIIOCTPUPOBATH
pemiaeMble 3aJadd CXEMaMH, auarpamMmami, WHOW Tpadukoil U uX
KOMOMWHAIIHSIMU;

¢ OIICHUBATh HAAEKHOCTh HHPOPMAIMU IO KPUTEPHSIM, MPEITIOKECHHBIM
yuuTeleM WK cHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHnKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe NelcTBHSA:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TeNIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, MaBaTh MOSCHEHHS IO XOIy
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0/ic OOCYXIICHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXICHUS C CYXICHUSIMH JPYTUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa, CaMOCTOSATEJIBHO BBIOMpATh (GOpMAT BBICTYIUICHHS C YYETOM
3aJ1a4y MPe3eHTAIUU U 0COOCHHOCTEH ayIUTOPHH;

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIUBHUIYATbHOM
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

o IPUHUMATh IIEJIb COBMECTHOM JCATCIBHOCTH, TUIAHMPOBATh OPTraHHU3AIUIO
COBMECTHOM pabOTBI, paclpeaeisaTh BHUABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TIPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIIO/IEH;

ey4acTBOBAaTh B TPYyNmoBeIX ¢dopmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTUe), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

e CAMOCTOSITEJIbHO COCTaBIIATH IIJIaH, AJTOPUTM pPEIICHHS 3a7auyu (WM €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ Y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

e BIIAJICTh CIIOCOOAMU CaMOTIPOBEPKU, CAMOKOHTPOJISI MPOIEcca U pe3yinbTaTa
pElIeHNs] MaTeMaTHIeCKOM 3a/1a4u;

o IPEABUACTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJCHHBIX OIMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATHh COOTBETCTBHUE PE3yJbTaTa NEATCILHOCTH MOCTABICHHOW IEH U
YCIIOBUSM, OOBSICHSATh MPUYHHBI JOCTHXKCHHS WJIM HEIOCTYHKCHHS IICIIH,
HAXOJUTh OMHNOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUChMEHHBIE MPUEMBI, apUpMETHUYECKUE
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUsT YKCIIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUU, COAEpIKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yucen K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BRIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpyMeHAT,  OpHU3HAKK  JEJTMMOCTH,  Pa3OKEHUE HAa  MHOXKHUTEIU
HATypPAJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3a7ad ¢ Y4ETOM OTpaHWYEHUMN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandecKkyio TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TPU 3aJaHHBIX 3HAYCHHIX
NEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IEJOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJJOOHBIX CIIAra€MBIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemaix,
MpUMEHEHUS (DOPMYJ COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJIbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl IBYyX JIMHEWHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHHI 1O YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1ay¥l TIOJyUYEeHHbIN pe3yJbTar.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLIUE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOMTH rpaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIHU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (QYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apTryMEeHTa.

[Tornmarts rpaduyueckuii cmoco0 mpencTaBieHUS W aHaIM3a WH(OpMAaINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATHHBIX MTPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICSA TIOJIYYUT CICAYIOIIHAE
MPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEICTABICHUS O MHOMXECTBE IEHCTBUTEIBHBIX
qyucen A CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBa/IpaTHBIE KOPHH, WCIIONB3YS TPH HEOOXOAMMOCTH KAIbKYJISATOP, BBITIOIHSTH
npeo0pa3oBaHusl BBIPAKEHUHN, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMEHW C TIENBIM  IIOKa3aTelieM, BBIMOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsI BEIPAKCHUN JIUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHCHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYJIMPOBKH 3ajauyu K €€ anreOpanvecKoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEpaBeHCTBA C OJHOW TMEPEMEHHOM M HMX CUCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHEe (QYHKUUU TO 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHus CTenmeHeW ¢ LEeIbIMU IOKa3aTelsiMU M KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemars nuHenHbIE W KBaJApaTHbIE YpPaBHEHUS, YPABHEHMS, CBOIAIIMECST K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  aNreOpaMvdecKUM CIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHECHUW PEUIEHHUS, €CIU HUMEET, TO CKOJIbKO, H
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJPAaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHHe Ha KOOPAMHATHOW TUIOCKOCTH rpadukoB GyHKiuit Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apu(METHUECKYID U TE€OMETPUUYECKYI0 MPOTPECcCHH TMpH
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMHU IIOCIIECIOBATEIBHOCTSIMHU, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3ieioB U TeM KoHTpoIbHbI IpaxTieckn (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThl
pecypcsl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
yucna https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 27 1
AJIreOpaIHeckie BIpwKeHHs https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHI I HEpaBeHcTBa 0 https://m.edsoo.ru/7f415b90
bu6moreka [JOK
4 K . D 24 1
OOPAHMHATEI H rpaguicH. OyHiuHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 I1 606 6 1
OBTOPEHHE H ODOBIIEHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM KoHTpoIbHbI IpaxTieckn (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThl
pecypcsl
bubmmoreka [{OK
1 4 .K 1
WcJia U BeIKcIIeHus. KBagpaTHbie KOpHU 5) https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUsL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUsL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCcTBa. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 O .0 5
YHKLUH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 1
OBTOPEHAE I ODOLIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KoHTpoabHbI IIpakTuyecku
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl e padoTbl
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuorexa [JOK
qyucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 v .H 16 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1
YHKIMH https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucioBble OCIEA0BATEIBHOCTH 15 1 htts://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 o 18 1
3HAHUM https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos i DJIeKTPOHHbIE
ara
Ne undposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku U3Y4YCHU
n/n Bcero o0pa3oBaTejibHbIE
e padoThI e padoTbl |
pecypcsl
1 [ToHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
4 Apudmernueckue AeMCTBUS C 1
palnMoOHAIBHBIMU YUCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palnMoHAIBbHBIMU YUCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palnMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, yrnopsiouuBaHue 1
palnMoHaIBHBIX YHCET
3 CpaBHeHue, yrnopsIouuBaHue 1
panMoHaIbHBIX YUCET
9 CpaBHeHue, ynops1I0uuBaHue 1
panMoHaIbHBIX YUCET
10 Crenens ¢ HaTypalIbHBIM 1 bubnuoreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
IIOKa3aTeseM https://m.edso0.ru/7f421382
12 Crenens ¢ HaTypalIbHBIM 1 bubnuorexa [IOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

IIOKa3aTcJICM

https://m.edsoo.ru/7f42154e

Crenensp ¢ HaTypalbHBIM

bu6mmoreka [{OK

13 MoKazaTelieM https://m.edsoo.ru/7f4218be

14 CreneHsp ¢ HaTypalbHBIM
ImokKas3arejieM

15 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTUKU

16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 peaTbHOM MPAKTHKU

17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU

18 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PeaTbHOM MPAKTHKU

19 [Ipu3Haky neMMMOCTH, Pa3I0KEHUS
Ha MHOXUTEJIM HaTYPaTbHBIX YUCEI

20 [Ipu3Haku neMMMOCTH, Pa3I0KEHUS
Ha MHOKUTEJIM HaTYPaTbHBIX YUCEI

21 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOMoOPIUOHATBHOCTH

29 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MpOMoOPIMOHATBHOCTH

23 Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHas MpOMoPIMOHATBHOCTH

24 Peanbnsbie 3aBucumocTtu. [Ipsmas u
oOpaTHas MpOMoPIMOHATBHOCTH

25 KonTponsHas pabota o Teme
"PannoHanpHbIe ynciia'

26 BbykBeHHbIE BbIpaKEHUS bubmmorexa [JOK

https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

IIepemeHnHsble. JlonmycTUMBIE 3HAYEHUS

27
MIePEMEHHBIX
28 Dopmynsl
29 Dopmynsl
[IpeoOpazoBanrie OYKBEHHBIX
30 BLIzpa)KI;HHfI, paCKpZIKTI/Ie CKOOOK 1 brbmmorexa [OK
https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOI0OHBIX CITAraeMBbIX
[IpeobpazoBaHue OYKBEHHBIX
31 BLI:an(I;HHfI, paCKpZII;I/Ie CKOOOK 1 brbmmorexa [OK
https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOT0OHBIX CITATaeMBIX
[IpeobpazoBanme OYKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEICHUE TT0I0OHBIX CITAraeMBIX
[IpeobpazoBanme OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
MpUBEACHNE MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTEMEHH C HATypaJIbHBIM bubnuoreka [IOK
rokasaTejiemM https://m.edso0.ru/7f421382
35 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
MokKasaTejiemM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
rokasaTesiemM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 Muoroteet https://m.edsoo.ru/7f42276e
38 MHoTrOo4ICHBI bubmorexa HOK
https://m.edso0.ru/7f422930
39 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bubnuoreka [JOK
MHOTOYIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6mmoreka [JOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6mmoreka [{OK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMmybl COKpAIIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edso0.ru/7f4251d0
48 PasnoxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PasnoxeHne MHOro4I€HOB Ha bubnuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenne MHOro4€HOB Ha bubnuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOYJICHOB Ha
MHOXHTEIHN
59 KonTponbHas paborta 1o teme
"Anrebpanyeckue BeIpaKeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
54 JIuneliHOE ypaBHEHHE C OJHON



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

IIEPEMEHHOM, PELIEHNE JTMHEUHBIX

YpaBHEHUI
JIuHeitHOE ypaBHEHUE C OJTHOM
55 [IEPEMEHHOM, pellieHHe TMHENHbIX brbmmorexa [OK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHUE C OJTHOM
56 NepEeMEHHOH, pelIeHNe TMHEHHBIX
YpaBHEHUU
57 Pemenne 3ama4 ¢ momMompio bubmmoreka [{OK
YpaBHEHUU https://m.edso0.ru/7f42064e
58 Pemenue 3a1a4 ¢ IOMOIIBIO bu6moreka [IOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ IOMOIIBIO bu6mmoreka [IOK
yYpaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMS bubmuorexa [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edso0.ru/7f427c32
62 JIuneitHoe ypaBHEHUE C IBYMS bubnuoreka [JOK
MepEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa JIByX JTUHEUHBIX YPABHEHHI bubnuoreka [JOK
C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUN
C IBYMS IEPEMEHHBIMH
65 Cucrema 1ByX JIMHENHBIX YPAaBHEHUN
C ABYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHENHBIX YpaBHEHUH
C ABYMsI IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEHMM bubnuoreka [IOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

https://m.edsoo.ru/7f4284de

68 Pemenue cucrem ypaBHeHHH brbamorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHH brbmmorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHHH
71 Pemrenne cucrem ypaBHeHUM
7 KonTponsnas pabora o teme bubnnorexa [JOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo0.ru/7f421044
73 KoopanHaTa Touku Ha MPSIMOiA brbmmorexa [OK
https://m.edsoo.ru/7f41de76
bu6moreka [IOK
74 HHenIoBEIE MPOMEKYTKIL https://m.edsoo.ru/7f41dff2
75 UucnoBble MPOMEXKYTKU
76 Paccrosane mexay 1ByMsl TOUKaMH
KOOPJIMHATHOM MPsIMOM
77 Paccrosamne mexnay 1ByMs TOUKaMH
KOOPJIMHATHOM MPsIMOI
78 [IpsimoyroipHasi cucTeMa KOOpJIMHAT bubnunoreka [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyroipHasi cucTeMa KOOpJIMHAT bubnuoreka [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpadmKoB, 3aJaHHBIX bubnunoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsi rpadmKoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX
¢bopmynamu
83 ITpumeps! rpaduKoB, 3a1aHHBIX



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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bopmynamu

Urenne rpadMKkoB peaibHbIX

bu6mmoreka [{OK

84 3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpaukoB peabHBIX
3aBUCUMOCTEH
bubnuorexa [JOK
86 Honsrue pymkuin https:// m.edSO(I)_.[ ru/7f41ef06
87 I'padux pyHKITIN
. . bubnuoreka [JOK
88 CBofictba pyHKLHiL https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
89 Cofictaa ymicuuit https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
%0 Junetisas ymiis https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
o1 Juneiisas Gymiis https://m.edsoo.ru/7f427412
92 [TocTpoenne rpaduka TUHEHHOM bubnuoreka [IOK
byHKIIN https://m.edsoo.ru/7f426d1e
93 [TocTpoenune rpaduka TuHEHHOMN
byHKIMN
94 I'padux dynkumm y =|X|
95 I'padux dynkumm y =|X|
96 KonTtponbHas paboTa o tTeme bubnunoreka [JOK
"Koopaunats! u rpadpuku. OyHkiun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX MOHATUH U
97 METOJI0B Kypca 7 kiacca, 00001eHue Bubmmorexa LIOK
N https://m.edsoo.ru/7f429c6c¢
3HAHUH
98 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METO/JIOB Kypca 7 Kiacca, 00001ieH1e

https://m.edsoo.ru/7f429f32



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

3HAHUI

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [{OK

99 METOJIOB Kypca 7 Kilacca, 0000IIeHue 1
N https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [{OK
100 METOJIOB Kypca 7 Kiacca, 0000menue 1
. https://m.edsoo.ru/7f42a27a
3HAHUU
101 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [{OK
102 METOJIOB Kypca 7 Kiacca, 0000meHne 1
N https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku U3Y4YCHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoTbl |
pecypchl
1 KBanpartHblit KOpeHb U3 yncia 1 brommorexa [OK
o P https://m.edsoo.ru/7f42d452
bu6mmoreka [{OK
2 ITo e 00 aIMOHAIILHO cie 1
o MPPATHOHAILHOM JHEH https://m.edsoo.ru/7f42eaaa
3 JlecsiTHaHBIC TPUOTVKCHUS 1
HPPAIMOHATEHBIX YHCET
4 JlecsiTHUHBIC TPUOTVKCHUS 1
WPPAIMOHATEHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHME NEWCTBUTEIBHBIX YHACET 1
7 CpaBHEHME NEHCTBUTEIBHBIX YACET 1
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHHe BUAA X* = a 1
10 CaoiicTBa aprMETHUUECKUX 1 bubnuoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3oBaHKe YUCIOBBIX
12 BBIpAXKEHUH, COJIEpKaIUX 1 bubmmorexa [JOK
P > CONCPIATL https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuoreka [IOK

BLIpa)KeHHfI, COoACpKanX

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

KBa/IpaTHbIE KOPHU

[IpeoOpa3oBaHme YUCIOBBIX

bu6mmoreka [{OK

14 BRIDANCCITIH, CONCPIATIX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHme YUCITOBBIX
15 BBIPAXKEHUH, COJIEPKAIAX Bubnuorexa LIOK
https://m.edso0.ru/7f42e262
KBaJpaTHbIE KOPHU
bubmmoreka [{OK
16 CrerneHs C 1eNIbIM TIOKa3aTeeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuoreka [IOK
KOCMUYECKUX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKpPY>KaIOIlleM MUpE
18 CBoiicTBa CTENICHHU C IEIbIM bubmuorexa [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENICHHU C IEIbIM bubmuorexa [JOK
MokKasaTejiemM https://m.edso0.ru/7f435648
20 CBoliiCTBa CTEIICHHU C IEIbIM bubmuoreka [JOK
rokKasarejiemM https://m.edso0.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
rokasaTesiemM https://m.edso0.ru/7f43599a
29 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
rokasaTesiemM https://m.edsoo.ru/7f435ed6
23 KBanpatsslii TpExuneH
24 KBanpatsslii TpExuneH
o5 PasnoxxeHne kBagpaTHOro bubnuoreka [IOK

P €X4JeHa Ha MHOXKUTEIIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38

Paznoxenue kBapaTHOro

bu6mmoreka [IOK

26 TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTposnsHast paboTa o Temam
27 "KBanparusie kopau. CreneHu. brbmmorexa [OK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
bu6mmoreka [{OK
28 Anrebpatieckas 1pode https://m.edso0.ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIpaKeHUs
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIpaKeHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredpanvecKkoit 1poou https://m.edsoo0.ru/7f4308e6
. bu6mmoreka [IOK
32 Coxpauerne pobeit https://m.edsoo.ru/7f430a8a
. bu6mmoreka [IOK
33 Coxpamierne podei https://m.edsoo.ru/7f430f44
. bu6mmoreka [JOK
34 Coxpauenne apobeit https://m.edsoo.ru/7f430f44
35 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JICNICHUE aJlreOpandecKux Apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JICNICHUE aJlreOpandecKux Apooeit https://m.edso0.ru/7f4315c0
37 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JieNieHue anrebpandeckux apooei https://m.edsoo.ru/7f4318c2
38 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnunoreka [JOK

U JeNieHue anrebpandeckux apooeit

https://m.edsoo.ru/7f431a20



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
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[IpeoOpa3oBanme BEIpa)KEHUH,

39 COJIepIKaIUX aNredpandecKue bubmorexa [JOK
https://m.edso0.ru/7f43259¢c
apoou
[IpeoOpa3oBanme BEIpa)KEHUH,
40 COJIepIKaIIUX anreOpandecKue bubmmorera [JOK
https://m.edso0.ru/7f432736
apoou
[IpeobpazoBaHue BhIpaKEHUH,
41 coJiepXKaIiux aareopandeckue bubmmorera [JOK
https://m.edso0.ru/7f432736
npobu
4 KonTponsnas pabora o teme bubnuorexa [JOK
" Anrebpanyeckast 1poop" https://m.edsoo.ru/7f431d36
bu6moreka [IOK
43 Keanpartioe ypasiieie https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa [OK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE bubmorexa IOK
https://m.edsoo.ru/7f42eela
46 dopmysia KOpHEN KBaIpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 dopmysia KOpHEH KBaJIpaTHOTO bubnuoreka [JOK
YpaBHEHUS https://m.edso0.ru/7f42f3f6
48 dopmysia KOpHEH KBaJpaTHOTO bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopema Bitera https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
>0 Teopewma Bitera https://m.eds00.ru/7f430076
51 Peuienne ypaBHeHUM, CBOIAIIMXCS K bu6mmoreka [JOK
KBaJPaTHBIM https://m.edso0.ru/7f43c542
52 Peuienne ypaBHeHUM, CBOISAIIMXCS K bu6nmoreka [JOK



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
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KBaJApaTHbBIM

https://m.edsoo.ru/7f43c¢3d0

53

[Ipocteiimme qpoOHO-
pallMOHAJIbHBIC YPABHCHUA

bu6mmoreka [{OK
https://m.edsoo.ru/7f4328c6

54

[Ipocteiimme qpoOHO-
pallMOHAJIbHBIC YPABHCHUA

bu6mmoreka [{OK
https://m.edsoo.ru/7f432b6e

55

Pemiennie TeKCTOBBIX 337124 C
ITOMOIIIbIO KBaIPATHBIX YPABHEHUI

bub6mmoreka [{OK
https://m.edsoo.ru/7f42f75c

56

Perennie TeKCTOBBIX 337124 C
ITOMOIIIBIO KBaIPATHBIX YPABHEHUI

bubmmoreka [{OK
https://m.edsoo.ru/7f42f8f6

57

KonTponsHas pabota o teme
"KBagparHsle ypaBHeHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/7f4301f2

58

JIuneliHOE ypaBHEHHE C IBYMS
MepeMEHHBIMH, €ro Ipaduk,
MIpUMEPHI pElIeHUs ypaBHEHUH B
LEJIBIX YUCIIax

59

JIuHeitHOe ypaBHEHUE C IBYMSI
MepeMEHHBIMH, €T0 TpaduK,
MIPUMEPHI PEIICHUs ypaBHEHUN B
LEBIX YUCIIax

60

JIuHeitHoe ypaBHEHUE C IBYMS
MIepEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PEICHUs ypaBHEHUN B
LEBIX YUCIIaX

61

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU

62

Pemenue cucrem AByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

63

Pemenue cucreM AByX JTMHEMHBIX
ypaBHEHUH C IByMs NEpeMEHHBIMU



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

64

IIpuMepsl penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

66

I'padmueckas nnTepnperanys
YpaBHEHHUS C IByMS [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

bubmmoreka [{OK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas nnTeprperanys
YpaBHEHHUS C JBYMs [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6moreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemrenye TekcTOBBIX 3a7a4 C
MOMOIIbIO CUCTEM YpaBHEHUI

69

Pemrenye TekCTOBBIX 3a4a4 C
MOMOIIbIO CUCTEM YPaBHEHUI

70

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHCHI/Iﬁ

71

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

72

YucnoBble HEpABEHCTBA U UX
CBOMCTBA

73

HepaBeHcTBO ¢ 0/1HOM NepeMEHHOM

74

JInnelHbIEe HEPABEHCTBA C OJTHON
IIEPEMEHHON U UX peLICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c692

75

JInnelHbIE HEPABEHCTBA C OJTHON
IIEPEMEHHON U UX pelICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JIuneliHbIE HEPABEHCTBA C OJTHON

76 IIEPEMEHHOM U UX pelICHUE
77 CucremMbl TUHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJHOM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PELICHHE
N3obpaxenue pemeHust TMHEHHOTO
80 HEpaBEHCTBA U UX CHCTEM Ha brbmmorexa [OK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsAMOi
N3obpaxenue pemenust TMHEHHOTO
81 HEpaBEHCTBA M UX CHCTEM Ha bubmmorexa [OK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOi
KonTtponsHas padoTa o remam
82 "HepaBenctBa. CructeMbl
ypaBHEHHIT"
bu6mmoreka [JOK
83 Honsrue pyniuun https://m.edsoo.ru/7f433c12
84 OO6acTh onpeesIeHus] © MHOYKECTBO bubnuoreka [JOK
3HAYCHHUH (PYHKITIU https://m.edsoo.ru/7f433d84
85 CriocoOsI 3a1anus QyHKIHIMA
86 I'paduk pynkun
87 CpoiicTBa (DyHKIINU, UX
oToOpakeHHe Ha rpaduke
88 UreHue 1 nocTpoeHue rpapKoB
byHKIII
89 [Tpumeps! rpadukoB GyHKIHH,

OTPAKAOIIUX PCAIbHBIC ITPOLCCCHI



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

OyYHKIMY, ONIUCHIBAKOLIUE PAMYIO U

90 00paTHYIO MIPOIIOPLIUOHAIBHBIE bubnmorexa LHOK
PATHYIO TIPOTIOP https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 Iumep6ona
92 Iumep6ona
bub6mmoreka [{OK
T — 2
93 pagux pymim y = x https://m.edsoo.ru/7f4343e2
bubmmoreka [{OK
4 r =x2
9 pagux pymim y =X https://m.edsoo.ru/7f434572
Oyakmun Y =X2, Yy = X3, y = VX, y =
95 |x|}'q; :@ylti/ecxoey emeH)Ier ’ bubmorexa [OK
P . p . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM YpaBHEHU
Oyakmuun Y =X, Yy = X3, y= VX, y =
96 |x|}'11; I2-1[(1)1/Iti/ec1<oey emeHZIe ’ Bubnmorexa [JOK
P . p . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
97 METOJIOB KypCOB 7 M 8 KJIacCOB,
. https://m.edsoo.ru/7f4371aa
00001IeHre 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOJIOB KypPCOB 7 U & Kj1accoB bubmmorexa [JOK
FOB KYP . ’ https://m.edso0.ru/7f43736¢
000011eHNE 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHSATHH H
bubmuoreka [JOK
99 METO/I0B KypcOB 7 U 8 KIIacCOB,
. https://m.edsoo.ru/7f437510
000011eHrE 3HAHUI
IToBTOpEHNE OCHOBHBIX IMOHATHH H
100 METOJIOB KypCcOB 7 U 8 KJ1acCoB bubmorexa LIOK
FIOB KYP . ’ https://m.edsoo0.ru/7f4376b4
00001IeHre 3HAHNI
101 HToroas koHTpoJbHAsA paboTa Bubmmorexa LIOK

https://m.edsoo.ru/7f436b88
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubnuoreka [IOK
102 1
0 METONOB Kypeos 7UH 8 knaccos, https://m.edso0.ru/7f437858
00o01menne 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f437858

9 KUIIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Aara uudposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku U3Y4YCHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoTbl |
pecypcsl
ParmmmonansHbIe yncna,
1 HMpPALMOHAJIBHBIE YKCIIa, KOHEYHBIE U 1
OECKOHEUYHBIE JIECSITUUHBIE TPOOH
MHO0KecTBO JeHCTBUTENBHBIX UHCE;
2 JeCTBUTENbHBIE YKCIa KaK 1
OECKOHEUYHBIE JIECSITUUHBIE TPOOH
B3aumHO 01HO3HaYHOE COOTBETCTBHE
3 MEXAY MHOKECTBOM JIEHCTBUTENIBHBIX 1
YHUCENT U MHOKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOI
CpaBHEHHE NCUCTBUTENIBHBIX YHCET,
4 apupMeTHIECKUE IEHCTBHS C 1
JNEHUCTBUTEIbHBIMU YUCIAMU
5 [TpubmmkEHHOE 3HAUCHNE BETUYHHBI, 1
TOYHOCTH MPUOIIMKEHUS
6 OxpyriieHne uncen 1
7 OxpyriieHne yncen 1
3 [Ipuknnka v OLlEeHKa pe3yabTaTOB 1
BBIYMCIICHUI
9 [Ipukuaka v OLEHKa pe3yabTaToOB 1
BBIYHCIIEHUI
10 JIuneiiHoe ypaBHeHue. Pemenue 1 bubnuorex LJOK

ypaBHeHHfI, CBOJAIIUXCA K IMHEHHBIM

https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

JInneiiHoe ypaBHeHue. Pemenue

1 YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM
KBagparHoe ypaBHenue. Penienue
12 ypaBHEHUH, CBOISIIMXCS K bubnmorexa LHOK
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KsagparHoe ypaBHenue. Pemenue
13 YpaBHEHUH, CBOAAIIUXCS K bubmorexa HOK
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
14 bukBanpaTHbie ypaBHEHUs brbmmorexa [OK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubamorexa [JOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! penienust ypaBHEHUN
16 TpeTbel U 4eTBEPTON cTeneHe
Pa3IoKEHUEM HAa MHOKUTEIN
[Tpumepsl penieHns: ypaBHEHUM
17 TpeThel 1 YeTBEPTON CTENeHen
Pa3IoKEHUEM HAa MHOXKUTEIN
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paliOHATBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Peurenne TekcTOBBIX 33724
anredpanvueckuM MeTOJ0M
21 Peurenne TekcTOBBIX 33724
anreOpandeckuM MeTOIOM
29 Pemenue TekcToBBIX 3a1a4
anreOpandeckuM MeTOJIOM
23 KonTposneHas paboTa o teme



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

"YpaBHeHUsI ¢ OJHOM TepeMeHHON"

24

VYpaBHEHHE € IBYMS IEPEMEHHBIMU U
ero rpaduk

bu6mmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHHE € IBYMS IEPEMEHHBIMU U
ero rpaduk

bu6mmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ pelIeHue

27

Cucrema ByX JTUHEHHBIX YpaBHEHHH
C ABYMs IEPEMEHHBIMU U €€ pelIeHue

28

Cucrema 1ByX JTUHEHHBIX YpaBHEHHH
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

29

CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMS MIEPEMEHHBIMU U €€ PElICHUE

30

Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOPOU CTEIEHHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucteM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOpOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOPOM CTENIEHU

33

Pewienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOM CTENEHU

34

I'paduueckast UHTEpIIpETALIUS
CHCTEMBbl YpaBHEHUH C IByMs
IIEpEMEHHBIMU

35

Pemienne TeKCTOBBIX 3ada4



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

anreOpandeckuM crocobom

Pemienne TeKCTOBBIX 327124

36
aNreOpanvdeckuM crocooom
37 KonTtposnsHas paboTa o teme
"CucreMbl ypaBHEeHH"
38 qI/ICjIOBI)IC HEpPaBEHCTBA U UX
CBOICTBa
39 YucnoBsle HEpaBEHCTBA U UX bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI HHHefIHBfX HEpPABEHCTB C
OJIHOI TTepeMEeHHON U UX pelIeHHe
44 CI/ICT?MLI J'II/IHCI‘/'IHI)\I'X HEPaBEHCTB C
OJIHOI IepEMEHHON U UX pelIeHHe
45 CI/ICT?MLI J'II/IHCI‘/'IHI)\I'X HEPaBEHCTB C
OJIHOI IepeMEHHON U UX pelIeHHe
46 KBanpaTHbie HEpaBEeHCTBA U UX bubnunoreka [JOK
pelieHue https://m.edso0.ru/7f43b098
47 KBagparHbie HepaBeHCTBA U UX bubnnoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBA U UX bubnuorexa [IOK
pelienue https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX

pelieHue



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

KBaI[paTHBIe HCPAaBCHCTBA U UX

50
pelieHue
I'padmueckas naTepnperanus
o1 HEpiGHCTB u CI/ICTIe)MpHepaI.IBeHCTB c brbmmorexa [OK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'paduueckast HHTEpIIpETAIIS
52 HEpaBEHCTB M CUCTEM HEPABEHCTB C
JBYMSI TIEpPEMEHHBIMU
53 KonTponsHas pabora no teme
"HepaBeHncrsa"
54 KBanparuunas ¢pyHkius, e€ rpapux u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 Ksanparuunas ¢pyskmus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapa6osa, KOOpIMHATHI BEPIITUHBI bubnuoreka [IOK
1apaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapa6osia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
1apaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6osia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
1mapaboJibl, 0Cb CHMMETPUH MTapadOoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosia, KOOpIMHATHI BEPIIHHBI bubnnoreka [JOK
1mapaboJibl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboua, KOOpAMHATHI BEPUIMHBI bubnunoreka [JOK
napaboJibl, 0Cb CHMMETPUH apaldoJIbl https://m.edsoo.ru/7f43a526
62 [Tapabouna, KOOpAMHATHI BEPIITMHBI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl
63 I'padpuxu Gynxmmii: y = kx, y =kx +



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

b, y=K/x, y=x3, y=vX, y=|X|

I'paduxu Qynxmmii: y = kx, y =kx +

o4 b, y=K/x, y=x3, y=vX, y=|x|
65 I'paduxn Gynxmmii: y = kx, y =kx +
b, y=K/x, y=x3, y=vX, y=|X|
66 I'paduxn Qynxmwmii: y = kx, y =kx +
b, y=K/x, y=x3, y=vX, y=|X|
67 I'paduku pynkumit: y = kx, y=kx +
b, y=K/x, y=x3, y=vX, y=|X|
68 I'paduku pynkumit: y = kx, y=kx +
b, y=Kk/x, y=x8, y=vX, y=|x|
69 KonTponbnas pabora o teme bubnuoreka [IOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 IlonsaTue uncmoBoit bubmuorexa [JOK
OCJIEIOBATEILHOCTHU https://m.edsoo.ru/7f43e6¢c6
3amaHue nociae10BaTeIbHOCTH
71 peKyppeHTHOU popmymoit u Bubnmorexa [JOK
. https://m.edsoo.ru/7f43ebda
(dbopmyIoit N-ro uieHa
79 ApubdmMernueckas ¥ TeOMETpUIECKast bubnuoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmMernueckas ¥ TeOMeTpUIECKas bubnuoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
®opmysbl N-ro YjaeHa
74 apuMETUYECKON U TEOMETPUUECKOM bubnnoreka [JOK
MIPOrpeccuil, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
®opmysbl N-To YaeHa
N N bubmuoreka [JOK
75 apuMeTUYeCcKoil 1 reOMeTpUUECKON

IIPOrpeCCUii, CyMMBI IIEPBBIX N

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

YJICHOB

76

@opMyIIbl N-To 4iIeHa
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bubmmorexa [{OK
https://m.edsoo.ru/7f43f0c6

77

@opMyibl N-To 4iIeHa
apuMETUYECKON U TEOMETPUUECKON
MIPOTPECCUM, CyMMBI ITEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f72e

78

@opMyItbl N-To 4IeHa
apruMETHYECKON U TEOMETPUUECKON
IIPOTPECCUM, CyMMBI ITEPBBIX N
YJIEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune wieHOB
apuMETUUECKON U TEOMETPUUECKON
MpOrpeccui TOYKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N3obpaxenune 4wieHOB
apuMETUYECKON U TEOMETPUUECKOMN
Mporpeccuit ToukaMu Ha
KOOPJIMHATHOU TJIOCKOCTH

81

JIMHENWHBII U SKCIIOHEHIINAIbHBIN
pocTt

82

CnoxxHbIe IIPOICHTHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnosxxHsle IMPOLCHTELI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponsHas pabota o Teme
"UucHoBEIE MOCIEN0BATELHOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEHue, 0600IICHNE U
CHCTEeMAaTU3alMs 3HaHUH. 3alIIKCh,
CpaBHEHUE, ICUCTBUS C
JNCUCTBUTEILHBIMH YHCITAMU,
YHCIIOBas IpsiMast

86

[ToBTOpEHUE, 0000MIICHNE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOIIEHHUS, TPONOPLIUU

87

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHHM.
Oxkpyrienue, MpuOIMKEHNUE, OT[CHKA

88

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00OM

bu6moreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHue, 0600IICHNE 1
cucTeMarusanys 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3aIMsl 3HAHWM.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTHUMbIC 3HAYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHue, 0600IIeHNE U
cucTeMaTH3aIlHs 3HaHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHﬁ, JAOITYCTUMBIC 3HAYCHUA

[ToBTOpEHue, 0600MIICHNE U

93 CHUCTEMaTU3als 3HaHHM. bubnuorexa [JOK
[IpeoOpazoBanme anreOpandecKux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TOTTYCTHMbIC 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE U

94 CHUCTEeMaTU3alrs 3HaHH. bubnuoreka [JOK
[IpeoOpa3oBanue anredpanyecKkux https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

95 cucrtemaTusanus 3Hanui. OyHkuu: bubnuorexa [JOK
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKINNA
[ToBTOpEeHuE, 0600IICHNE 1

96 cucrtemaTusanus 3HaHnu. OyHkuu: bubnuoreka [JOK
MIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKINHA
[ToBTOpEeHUE, 0600IICHNE 1

97 cucrtemaTusanus 3HaHui. OyHkuu: bubnuoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

98 cucremarusauus 3HaHui. OyHkuu: bubnunoreka [JOK
MOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpEHue, 06001IEeHNE U

N bubmuoreka [JOK

99 cUCTEeMaTu3aIus 3HAaHUM.

I'paduueckoe peuieHre ypaBHEHUH U

https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

nX CUCTCM

[ToBTOpEHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHHM.

100 y 1
I'padmyeckoe penieHre ypaBHESHUH 1
UX CUCTEM
101 Hrorosas koHTpoJbHAs paboTa 1
102 O60611U16H1/Ie Y CUCTEMaTH3aIHs 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Marematuka. Anrebpa: 7-il knacc: 0a30BbI YpOBEHb: Yy4eOHUK, 7 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemkoB K.M. u gpyrue; mom pen.
TensskoBCKOTO C.A, AKUHMOHEPHOE 00111eCTBO «3narenscTBO
«IIpocBenieHue»

2. YueOnuk Anrebpa 8 kiacc bazoselil ypoenb. ABTopsl: FO.H. Makapebrues,
HI. Munmgok, K. W. Hemkos, C.B. CyBopoBa mnoa penmakuuein C.A.

TemakoBckoro. Mocksa «IIpocsemienuey.

3. YueOnuk Anrebpa 9 knacc bazoseiit ypoBens. ABTopsl: HO.H. Makapsiues,
HI'. Munmok, K. W. Hemxkon, C.B. CyBopoBa mnon penakuueir C.A.

TemakoBckoro. Mocksa «IIpocsemienuey.

METOAUYECKHUE MATEPHUAJIbI IS YUYUTEJISA
1.MeTonuueckoe mocodOre K mpeaMEeTHON JIMHUK yueOHUKOB 110 anrebpe FO. H.

MakaperueBa, H. I'. Munatok, K. . Hemikosa u ap. Marematuka AJITEBPA

7—9 xiaccel ba3oBbiii ypoBeHb MockBa «lIpocBemenue» 2023 2-e uzgaHue.

2. Jlunaktuyeckue Matepuaisl. 7, 8, 9 kiaccel. ABTopsl: 3BaBuy JI.M.,
Kysuenona JI.B., CyBoposa C.b. (7 knacc).
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET
POIII

but6nmmorexa IIOK



AnHoOTanus kK paboueit nporpamme no npeamery «I'eomerpus»

Pabouas mporpamma no npenmery «l'eomerpusi» Ha ypoBHE 7-9 KJIacCOB OCHOBHOTO OOILEro
00pa30BaHuUs COCTABICHA HA OCHOBE:!

- TpebGoBaHuii K pe3ynbTaTaM OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIEro 0OOpa3oBaHMSA,
npeacTaBieHHbIX B DeneparbHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe OCHOBHOTO
oOuiero oOpas3oBaHMs, ¢ Y4ETOM pacCHpeleNEHHbIX MO MOIYISIM IPOBEPSEMBIX TpeOOBaHUM K
pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMBI  OCHOBHOTO — OOIIETO
oOpazoBanus no npenmety «I'eomerpus» Ha ocHoBaHWH [Iprka3a MuUHUCTEPCTBA TPOCBEIICHUS
Poccuiickoit ®epepanun ot 31.05.2021 N 287 "OO6 yTBepxkIeHUH (QeneparbHOTO
TrOCYJapCTBEHHOTO  00pa30BaTeIBHOTO  CTaHAApTa OCHOBHOTO  oOmiero  oOpa3oBaHwus"
(3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101). ¢ yuérom pacripeaenéHHBIX 10
MOJYJISIM TIPOBEPSEMBIX TPeOOBaHHWI K pe3yjabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHOMN
MpOTrpaMMbI OCHOBHOTO 00IIIeT0 00pa3oBaHus

- OcHOBHOM 00pa30BaTENHHOM MPOTrpaMMOi OCHOBHOTO 00111eT0 0Opa3zoBanus ' 5OY OO
c. [Tecounoe (mpuxa3 Nel21 ot 30.08.2023r.)
- IIporpammsl Bociutanus 'bOY OOIII c.Ilecounoe;

- @enepanpHOil pabouelt mporpaMMoil OCHOBHOrO 00mIero oOpa3oBaHusl IpeaMeTa
«I"eomeTpus».

https://edsoo.ru/wp-content/uploads/2023/08/13_®PI1_Maremartuka_5-9-knaccel_6a3a.pdf

IIporpamma pa3paboTaHa ¢ yu€TOM aKTyalbHBIX IleJiell 1 3aa4 00y4eHUs: U BOCIIUTAHUS,
pa3BUTHS 00yUarOIKXCS U YCIOBUN, HEOOXOAUMBIX JUISl JOCTHXKCHUSI TMYHOCTHBIX,
MeTanpeIMEeTHbIX U MPEJAMETHBIX PE3YJIbTaTOB IIPU OCBOCHUU IPEAMETHON 001acTH
«Marematukay. [Iporpamma oGecriedena yqeOHUKaMU:

* Marematuka. ['eomerpus: 7-9-e kiaccol: 6a30BbIi ypOBeHb: YUeOHUK, 7-9 Kiacchl/ ATaHacsH
JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AxunonepHoe o6mectBo «M3naTenscTBo

«HpOCBeH_ICHI/Ie».

MHUHUCTEPCTBO MNPOCBEUEHUA POCCUMCKON ®EJEPALIUA


https://edsoo.ru/wp-content/uploads/2023/08/13_ФРП_Математика_5-9-классы_база.pdf

MunucrepcTBo o0pazoBanus 1 Hayku Camapckoii o0J1acTu

IOro - 3anagnoe ynpasienne Camapckoii 00s1acTu

I'bOY OOUI c.Ilecounoe
PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
Ha MO yuureneit 3am.gupekropa no YBP  JIupekTop mKObI
Kawmenena C.A. Bunnuk C.B. Cuerupes C.B.
[IpoTokoi Nel ot «30» 08 . [Tpuxa3 Nel21/1 ot «30» 08
2023 r. 2023 r.
PABOYASA ITPOT'PAMMA

(ID 1632418)

yueOHOro kypca «I'eometpus»

JUIs oOyJaromuxcs 7-9 KiaccoB

c.Ilecounoe 2023



HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 1IeNbI0 00€CTIEUNTh U3YUEHUE CBOMCTB M pa3MepoB (QUIYp, HX
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3ydeHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTENbHBIE PACCYXKIEHUS, CTPOUTH JJOTHYECKHE YMO3AKIIOUEHHNS, JOKa3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXIeHusi «OT TPOTHBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTpPEJICIUTh T€OMETPUUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAAb 3€MEJIbHOTO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO UTUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAA JIMHUS B U3yYCHUU T€OMETPUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaTeMAaTHYECKUE MOJENHM PEaJbHbIX JKU3HEHHBIX CHUTyallMil, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHH, EMOHCTPUPOBATh NMPUMEHEHHE MOJYYCHHBIX YMEHHU B (U3HKE U
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue CoOOTHOIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «['eomerpuyeckue GUTypel W HUX CBOWCTBay, «V3mepenHue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBrxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kinacce — 68 yacoB (2 yaca B Henenwo), B 9
KJiacce — 68 4acoB (2 yaca B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OYroJIbHUK. [[apanneabHOCTh U NEPIEHIUKYIISIPHOCTD MPSAMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUN  TpeyroibHuku. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIA  TpeyroiabHUK. (CBOWCTBO MEAHMAaHbl MPAMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousiblieM yriie U OoJIbLIeH CTOpPOHE TPEeYroJbHUKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PaCIIONIOKEHUE OKPYKHOCTH M IIpsiMoM. KacarenbHas U cekylas K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIy4aW MapajuieorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

CpenHue nMHUM TPEYTrOJAbHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHHUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKa, Mapajuiesorpamma, pom6a u Tpanenuu. OTHOIICHHE TUIOMIAIeH
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOTO yrIJjia MPSIMOYTrOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTelIbHOM W XOPJIOW.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOAbHUKH. B3anMHOE pacnonoxeHne JByX OKpyxkHocTed. KacaHue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTHUYeCKMX 3aJad C HUCHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mimHa  (MOOyJb) — BEKTOpa,  COHAMNpPABICHHBIE  BEKTOPHI,
OPOTUBOMOJIOKHO  HAMNpPAaBIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. Pa3ziokeHue BEKTopa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JUIUH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BBIUMCIECHUE JJIMH AYr OKpyxHocted. [lnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JIeMEeHTapHBIC
MPEACTABICHUS ). [TapannenbHbIii IIEPEHOC. [ToBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JIOCTWKEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHWHA U peasiu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKW, OCO3HAHHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KWU3HU JUIS YCHENIHOW mpodeccuoHanbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTE€MATHUKA M MAaTeMaTH4YECKOM KYyJIbTYPOHU KaK CpPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEIEHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX peleHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTuX JI0JIel, MpuoOpeTaTh B COBMECTHOM JAEsTeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCIENICTBUSA, DOPMHUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBJISTH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTpeNeICHUs]  TOHSITHHA,  YCTaHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpHUHHMATHh, (OPMYIUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHBIE;



BBISIBJISTh ~ MaréMaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh J0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEPKIEHUU (IpsIMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CHoco0 peleHus ydyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).
Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

e HCIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUM HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH

TUIIOTE3Yy, apTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHUE;

e MPOBOJIUTH MO CAMOCTOSITEIbHO COCTABICHHOMY IUJIAHY HECIIOXHBIN

AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

e CaMOCTOATENHHO (HOPMYIMPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHUN;

e IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IMpOLECCa, a TaKKE BBbIIBUTATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

e BBISABJISATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

e BHIOMpATh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

e BbIOMpaTh (opmy mpencTaBieHuss HUHPOPMANMM W WIUTIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

e OIICHWBATh HAAEKHOCTH HHPOPMAIUM IO KPHUTEPHUSM, MPEITIOKCHHBIM
YUHTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

e BOCIPUHHUMATh U (POPMYIUPOBAThH CYKACHUS B COOTBETCTBUU C YCIOBUIMU

U LeJISIMU OOIIEHUS, SICHO, TOUYHO, FPAMOTHO BBIPAXKATh CBOIO TOUKY 3pPEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0Jle¢ 00CYXXIEHUS 3a/JaBaTh BOMPOCHI MO CYHIECTBY OOCYKIa€MOU TEMBI,

poO0JIeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UEH, HAICJICHHBIE HA MOMCK

pElIeHMs, COIMOCTAaBIsATh CBOM CYXACHUS C CYXKICHUSIMU JPYrUX

YYaCTHUKOB JHaJiora, OOHApPYKMUBAaTh PA3NMYME U CXOJCTBO MO3UIUH, B

KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

e NPEJCTaBIATH PE3yJbTaThl PEIICHUS 33J1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUICHUS ¢ YUETOM 3a/1a4
pe3eHTAlMi U 0COOCHHOCTEN ayIUTOPHH;

e INOHMMATh M UCHOJIb30BaTh NPEUMYIIECTBA KOMAHAHONW W WHIWBUIYAIbHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUYECKHUX 3a/1a4;

e NIPUHHMMATH 1I€JIb COBMECTHOM N€ATENbHOCTH, IJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

e y4yacTBOBaTb B TIpynmnoBbiXx (opmax paboTel (0OCYyXIeHus, OOMEeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHINOIHITH CBOIO YaCTh pabOThI
U KOOpPAMHHUPOBATb CBOM JEHCTBUSL C JAPYTMMHU WIE€HAaMU KOMaHJBbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e CaMOCTOSITENIbHO COCTAaBJISATHh IUIAH, aJTOPUTM pELICHUS 3aJayu (WIH €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

e MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUN 3aJa4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMOOK, BBHISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JIEITEIBHOCTH MOCTABICHHOW LEIHA U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHUE (UTYpPBI, ONPEeNeHsITh HX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemiaTe 3a7aun Ha BBIYMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHWHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIL30BaTh
MPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSIMOM.

PemaTh 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX TIpU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEAEisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs pakTamMu O TOM, YTO OHMCCEKTPHUCH YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeIbHOU U paanyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjacce oOydYarolUiiCsl TOMYYUT CIIEIYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTUeM cpeHEW JUHUU TPEYTroJbHUKA W Tpamnelnuu, TPUMEHSTh
UX CBOMCTBAa MpU pEIICHUU TEOMETpUYECKUX 3anad. [lonbp3oBaThCcsi Teopemoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIICHUH T'€OMETPUUSCKUX
3a/ay.

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp NOHATMSIMM CHHYyCa, KOCHMHYyCa W TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh OIyYEHHbIE YMEHHUS B IPAKTHUYECKUX 3a/1a4ax.

Brnanerp NOHATHSMHM BIHCAHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Branerp MOHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MNPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUU (MOJB3YSCh, T[AE HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaX0oAUTh (C MOMOIIBIO KAJIBKYJIATOPA) JUTHHBI
Y YIJIBI IS HeTAOTMYHBIX 3HAYCHH.

[Tonb3oBaTbess HopMyTamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOXKJCCTBOM JIII HAXOXKJICHUS COOTHOINCHUH MEXIYy TPUTOHOMETPUICCKUMU
BEJIUYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIsSI HAXOXKJICHHUS pa3IUUHbIX
9JIEMEHTOB TPEYroJbHUKA («PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HUX IPH
pCIICHUU TeOMETPUICCKHX 3a]1au.

Bnagerp moHATHSAMH — NpeoOpa3OBaHHS  MOAOOHS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (uryp. [1obp30BaThCsI CBOWCTBAMH MO 100MS TIPOU3BOJIBHBIX
buryp, ymeTb BBIYHCIATH JUIMHBI W HAXOAUTh YIJIbl Y TMOAOOHBIX (QUTYP.
[TpuMeHATh CBOMCTBA MOA00MS B MPAKTUYCCKUX 3ajadax. YMEThb IPHUBOIUTH
IpUMeEpbI TOJ00HBIX QUTYP B OKPYIKAIOIIEM MHUDE.

[Tonp30BaThCs TEOpEMaMU O IIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpPAMHM, MOHMMATh MX T'COMETPHUYCCKUN W (U3HUYCCKUI
CMBICJI, MPUMEHATH WX B PCIICHHH T'€OMETPHUYCCKUX M (U3NYCCKUX 3ajad.
[TpuMeHSTh CKaJIsIpPHOE MPOU3BEACHHE BEKTOPOB JIJISl HAXOKACHHS JIJTUH U YTIJIOB.

[Tonp30BaThCs METOAOM KOOPJAWHAT HA IUIOCKOCTH, NPUMEHSATH €ro B
pEIIeHNH T€OMETPUIECKIX U MPAaKTHYECKUX 3a/1ad.

Bnagers MOHATHAMU MPaBUIBLHOIO MHOTOYTOJIBHHKA, IJIMHBI OKPYKHOCTH,
JUTMHBI AYTH OKPY>KHOCTH W PaJMaHHON MEpbI yriia, YMETh BBIYMCIATH ILIOMIAIb
Kpyra u ero 4acteid. [IpuMeHsATh MoJydeHHbIE YMCHHS B MPAKTHYECKUX 3a/1a4ax.

Haxomuth ocu (Mad LEHTPHI) CUMMETPUH (GUIYpP, MPUMEHSATH IBHIKCHHS
IUTOCKOCTH B MPOCTEHINNX CITydasXx.

[IpuMeHATh TOJyYeHHBbIE 3HAHHS HA MPAKTUKE — CTPOMTH MATEMATHUECKHE
MOJICJIH JIJIS 3a[1a4 peaabHOM KU3HU U IMPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS
C NPHMCHCHHEM IIOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUH (TOJB3YACh, TIC
HE00X0 MO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne n/m P KoHnTpoibHbI IIpakTHYeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
IIpocreitmue reomeTpuueckue GUTrypsl U
1 I/I)I() cBoiictBa. M3me epHI/Ie reOMeq) H}f;pecxnx 14 brbmmorexa [OK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYTOTLRIEH https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. ['eoMeTpuueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyecku (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI e paboThbI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOBHHKH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 il 011')10 MOHAJIBHBIX OTp €3Kax, MoJ00HbIe 15 1 brommorexa [OK
porioph P 1104 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[nomane. Haxoxaenue miomanen
3 Tpe HIOJ'IHBHI/IKOB u iHoro OJEHHLIX ¢ur 14 1 bubamorera LOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bubmuoreka [JOK
6 I1 606 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB H TeM undgpoBbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CHTOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIaIb Kpyra 8 bubamorera LOK
Py HHash Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JBuKeHHs I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITUS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoubnsie | IIpakruyeckn
n/n Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI e padoTbl
pecypcsbl
1 [Ipocrenmme reomeTpudecKue 1 bubnuorexa [JOK
00BEKTBI https://m.edso0.ru/8866b724
bu6moreka [IOK
2 MHOTOYTONBHUK, JIOMaHast 1
T ’ https://m.edsoo.ru/8866ch6a
3 CMexHBIC U BEpTUKAIBHBIE YIIIbI 1 bubnmorexa [JOK
P 4 https://m.edso0.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YTJIIbI 1 Bubmmorexa [JOK
P 4 https://m.edso0.ru/8866¢c7be
5 CMexXHBIC U BEPTUKAILHBIC YIIIbI 1
6 CMeXHBIC U BEPTUKAIILHBIE YIIIbI 1
7 CMeXHBIC U BEPTUKAIILHBIC YIJIbI 1
8 CMeXHBIC U BEPTUKAILHBIE YIJIbI 1
N3Mepenne TMHEHHBIX U YIIIOBBIX
9 BEITUYMH, BEIUHCIICHHE OTPE3KOB U 1
yTJIOB
N3mepeHne TMHENHBIX U YIII0BbIX
10 BEJINYMH, BEIYUCIEHUE OTPE3KOB U 1 Bubmmorexa LIOK
’ P https://m.edso0.ru/8866c3ea
YIJI0B
11 N3mepeHne TMHEWHBIX U YTIIOBBIX 1

BCJIMYNH, BBIYUCIICHUEC OTPE3KOB U



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

YIJIOB

N3mepenue IMHEWHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUUCIEHUE OTPE3KOB U
YIJI0B
[lepumerp u muowmags Guryp,
13 COCTaBIICHHBIX W3
MPSIMOYTOJIbHUKOB
[lepumerp u momans Guryp,
14 COCTaBJICHHBIX U3
MPSIMOYTOJIHHUKOB
[TonsaTHE O PaBHBIX TPEYTOJIBLHUKAX
15 Y TMIEPBUYHBIE MPEACTABICHUS O bubmorexa [TOK
P ped https://m.edso00.ru/8866ce80
paBHBIX (uUrypax
16 Tpu npuszHaka paBeHCTBa bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8866d1fa
17 Tpu npuszHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8866d34e
Tpu npuszHaka paBeHCTBa bubnunoreka [JOK
18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB
20 Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB
21 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e88e
29 [Ipu3Haku paBeHCTBA

MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

IIpu3naku paBeHCTBA

23
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CaoiicTBO Meua
24 HBsmI//IIoTBOJII\:)HT;oHTB Ie 0JIbHUKA bubnnotexa LIOK
PAOY OB peyt ’ https://m.eds00.ru/8866e9ec
MIPOBEJIEHHON K TUIIOTEHY3€
CBoJicTBO MeTaHbI
25 MPSIMOYTOJIbHOTO TPEYTOJIbHHKA,
MIPOBEAECHHON K THIIOTEHY3€
26 PaBHOGeipeHHbBIE U bubnnorexa [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKA https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBoMcTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYroJIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3Haku u cBoMcTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoOMCTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26c¢
30 HepaBenctBa B reomerpun
bu6mmoreka [JOK
31 H
CPABCICTEA B reOMETpHiL https://m.edsoo.ru/8866e3a2
32 HepaBenctBa B reomerpun
33 HepaBeHnctBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bubnuoreka [IOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYrOBHBIN TPEYTOIBHUK C
yriaoMm B 30°
36 KonTtposneHas paboTa o teme bubnuoreka [IOK

"TpeyroapHuku"

https://m.edsoo.ru/8866echc



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

37

[TapamiensHble IpsIMBIE, UX
CBOMCTBA

bu6mmoreka [{OK
https://m.edso0.ru/8866ef64

38

[Iarsiii noctynar EBkinaa

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEH

bub6mmoreka [{OK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE MPH NTEPECEUECHUN
MapajuIeIbHbIX MPSMBIX CEKYIEH

41

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU MTEPECEUCHUU
napajuIeNbHBIX IPSIMbIX CeKyIlen

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE NIPU MTEPECCUCHHUH
napajuieNbHbIX IPSIMbBIX CeKyIlen

43

HaerCT JICKAIIHUC,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHUC YTIJIbI,
O6paBOBaHHI>IC IpUu NnepeCcecUYCHNU
apaJlICJIbHBIX ITPAMBIX CCKyIlIGﬁ

bu6mmoreka [JOK
https://m.edso0.ru/8866f3b0



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamienbHOCTH MPSAMbBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

44
TOYEK OJHOM IIPSIMOM 10 BTOPOM
psAIMOM
[Tpu3Hak nmapayuieTIbHOCTH MPSIMBIX
45 4yepe3 PABEHCTBO PACCTOSHUNA OT
TOYEK OJHOU IIPSIMOM 10 BTOPOU
psIMOM
46 CymMma yriioB TpeyroJbHHKa bubmorexa HOK
yMMa yr peyr https://m.edso0.ru/8866f630
47 CyMMma yrioB TpeyroJibHuKa bubmorexa [TOK
yMMa yT peyr https://m.edso0.ru/8866f8ba
48 BHemHue yritel TpeyrojibHUKA bubamorexa [JOK
A peyr https://m.edsoo.ru/8866fa5e
49 Brenraue yribl TpeyrojibHUKa
KonTtponpHas padoTa o teme
50 "[lapanienpHble NpsMbIe, CyMMa Bubmmorexa [JOK
P P . ™ https://m.edsoo.ru/8866fe6e
YIJI0B TPEYroJIbHUKA
51 OKpYXHOCTb, XOPAbl U TUAMETP, UX bubnunoreka [JOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHast K OKpy)KHOCTH bubmorexa HOK
26 https://m.edsoo.ru/88670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YT OJI
54 OKpyXHOCTb, BIIUCAHHAS B YIOJI
55 [Tonsarue o 'MT, npumeHeHue B bu6mmoreka [JOK
3aJayax https://m.eds00.ru/8867013e
56 [Tonstue o 'MT, npumeHeHue B bubmnorexa LIOK

https://m.edso00.ru/88670508



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

3agadax

buccekrpuca u cepeMHHbBIN

o7 MEPIICHANKYIISIP KaKk
Tr€OMETPUYECKHUE MECTa TOUCK
58 OKpyXHOCTb, ONTUCAHHAS OKOJIO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, OIIMCAHHAS OKOJIO
TPEYroJbHUKA
60 OKpyXHOCTh, BIUCAHHAS B bubnuoreka [JOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIINCAaHHAs B
TPEYTrOJILHUK
62 [IpocTeitmme 3aqaun HA bubnuoreka [IOK
MOCTPOCHHUE https://m.edso0.ru/88671188
63 [IpocTeitmme 3agaun HA bubnuoreka [IOK
MOCTPOCHHUE https://m.eds00.ru/886712d2
KounTponbnas pabora o teme
64 OKDVKHOCTE 1 K bubnuoreka [JOK
Py YT . https://m.eds00.ru/88671462
I'eomeTrpuueckue MoCTpoeHus
[ToBTOpeHue M 0000IIeHNE 3HAHUI
. bubmuoreka [JOK
65 OCHOBHBIX TTOHSITUH U METOJIOB
https://m.edso0.ru/886715b6
Kypca 7 Kkiacca
66 Hroropas koHTpoJIbHAs paboTa bubmorexa HOK
https://m.edso0.ru/886716ec
[ToBTOpenue u 06001IeHNE 3HAHUI
67 OCHOBHBIX MOHSITUH U METOJIOB

Kypca 7 Kkiacca



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpeHue u 06001IeHNE 3HAHUI

bubnnoreka [IOK

68 7 1
OCHOBHBIX TIOHATHH 1 METOIOB https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/886719bc

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
5 [TapamrenorpamMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHbIe ciTydan mapajuieIorpaMMOB
4 (ipstmo OJ'IZ;I/IK cI))M6 KBa, l:)aT) ux 1 bubamorera LOK
POy > POND, KBAIPAT), https://m.eds00.ru/88671dea
MIPU3HAKU U CBOICTBA
YacTHble cilyyau mapajieorpaMMoB
5 (ipsimo OJ'IZI:II/IK cl))M6 KBQ, paT) ux 1 bubamorera LOK
PAMOYE D POMD, KBa/pat), https://m.edso00.ru/88671f20
MIPU3HAKU U CBOICTBA
YacTtHble cilyyal mapajieorpaMMoB
6 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 Bubmmorexa LIOK
PAMOYE D POMD, KBa/pat), https://m.edso00.ru/8867209¢c
MIPU3HAKU U CBOICTBA
bubmuoreka [JOK
7 T 1
patiefit https://m.edso0.ru/88672358
8 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/8867252e
9 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/88672858
10 Meron yaBoeHUs MeTMaHbl 1 bu6mmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 IlenTpanbpHas CHMMETPHUS bubmmorexa HOK
P P https://m.edso0.ru/88672b14
12 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"YeTbIpEXyroapHUKN" https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o bubnuorexa [JOK
MIPONOPLUOHAIBHBIX OTPE3KaX https://m.edso0.ru/8867337a
14 Cpeanss TUHUSA TPEYroabHUKA bubmmorera [JOK
pedt peyr https://m.edso0.ru/88672e0c
15 CpenHss TUHUS TPEYroJbHUKA bubmorera [JOK
el peyr https://m.edso0.ru/88672f38
16 Tpanerus, e€ cpeauss TUHUS bubmorexa [TOK
patietims, pest https://m.eds00.ru/88672358
17 Tpanemus, e€ cpenHss TUHUS bubmorexa OK
pariertus, ee cpe https://m.eds00.ru/88673064
18 [TponopumoHanbHBIE OTPE3KH bubmorexa OK
poTIopH P https://m.eds00.ru/88673794
19 [IpornopioHaabHBIC OTPE3KU bubmorexa HOK
POTopH P https://m.eds00.ru/88673794
bu6mmoreka [JOK
20
Hentp mace B TpeyroibHiie https://m.eds00.ru/886738fc
bubnuoreka [JOK
21 [Tom006
OAODHEIE TPEYTOIBHHIH https://m.eds00.ru/88673a78
29 Tpu npuszHaKa moaoous bubnnoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npuznaka nogo6us bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npuznaka nogoous bubnuorexa [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJIbHUKOB

https://m.edso0.ru/8867400e

Tpu npusHaka noxodus

25
TPEYTrOJIbHUKOB
26 [Ipumenenue nogooUst pH pelIeHUH
MIPaKTUYECKUX 3a7a4
97 KonTponsnas pabora o teme bubnuorexa [JOK
"l[logo6HBIE TPEYTrOJIbHUKH" https://m.edso0.ru/8867445a
28 CaolicTBa TJI0MIAICH bubmmoreka [{OK
F€OMETPUUECKUX PUTYD https://m.edso0.ru/886745fe
29 @opMyItbl I UTOIIAANA bubnuoreka [IOK
TPEYroJIbHUKA, apajljIeorpamma https://m.edso0.ru/88674860
30 @opMyItbl I IUIOIIAANA bubnuoreka [IOK
TPEYroJibHUKA, MapajijiejorpaMma https://m.edso0.ru/88674a22
31 DopMyJbl IS TUIOMIAAN bubnuoreka [IOK
TPEYroJibHUKA, MapajijieorpaMma https://m.edso0.ru/88674a22
32 @opMyIbl ISl TUIOMIAAN bubnuoreka [IOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.eds00.ru/88675288
33 DopMyJIbl IS TUIOMIAAN bubnuoreka [JOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue miomazaei CI0XKHBIX bubnuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomaau duryp Ha KiIeT4aToin bubnuorexa [IOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau nogoOHBIX GUryp
37 [Tnomamu mogoOHeIX GUryp
38 3anauu ¢ NpaKTUYECKUM bubnunoreka [JOK

coJIepKaHuEM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ MPaKTUYECKUM bubnuorexa [JOK
COZIepKAaHUEM https://m.edso0.ru/88675684
40 Pemienue 3a1a4d ¢ NOMOIIBIO METOAA bubmmoreka [{OK
BCIIOMOTaTEIbHON IIJIOIIA N https://m.edso0.ru/88674f90
41 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Inomans" https://m.eds00.ru/8867579c
42 Teopema ITudaropa u e€ bubnuorexa [JOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema ITudaropa u e€ bubnuoreka [JOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bubnuoreka [IOK
IIPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
MIPUMEHEHHE
46 Teopema ITudaropa u e€
MIpUMEHEHHE
Omnpenenenre TPUTOHOMETPUUECKUX
KIIM{A OCTPOTO yriia
47 E y:Mz OJ'IBHIZ)FO Tyz OJIbHUKA bubmmorexa [TOK
pAMOYT pesT ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUUECKHUE COOTHOILICHUS
B MIPSIMOYTOJIbHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnunoreka [JOK
TOXIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUIECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUIECKOE

TOXKACCTBO



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

KonTtposneHas paboTa 1o teme

bu6mmoreka [IOK

o1 "Teopema ITudaropa u Hauana
P ¢ " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
52 BnucanHble ¥ IEHTpaIbHBIE YIJIBI, bubnuorexa [JOK
YTOJI MEXAY KacaTeIbHON U XOpAOH https://m.edsoo.ru/8a1415b2
53 BnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnuorexa [JOK
YTOJI MEXy KacaTeJIbHOW U XOpAOH https://m.edso0.ru/8a141940
54 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI, bubnuorexa [JOK
YTOJI MEXy KacaTelIbHOW U XOpAOH https://m.edsoo.ru/8a141b34
55 VYTIbl MEXIy XOpJlaMU U CEKYIIUMU
56 VYTaBI MEXIY XOpAaMHU U CEKYIIUMHU
Brincannblie u onMcaHHbIE
S7 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubnmorexa [JOK
e AP https://m.edsoo.ru/8a140f86
CBOIicTBa
Brincanssle u onucaHHbIe
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U Bubnmorexa [JOK
PEXyT P https://m.edso0.ru/8a1416d4
CBOIicTBa
Brincanssle u onucaHHble
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubmmorexa [TOK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOIicTBa
[IpuMeHeHMe CBOWMCTB BIMCAHHBIX U
60 ONMCAHHBIX YEThIPEXYrOJIbHUKOB IIPU
pelIeHNH FeOMETPUYECKUX 3a1au
IIpuMeHeHMe CBOWCTB BIUCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJILHUKOB IPU
pelIeHNH FeOMETPUYECKUX 3a1au
62 B3aumHoe pacnonoxenue IByx bubnuoreka [IOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

OKPY)KHOCTEH, 00II1e KacaTelbHbIe

https://m.edso0.ru/8a1410a8

bu6mmoreka [{OK

63 K i 1
ACAHHIE ORPYHHOCTER https://m.edsoo.ru/8a1410a8
KoHnTponsHas padora o Teme "YTIsl
64 B OK HOCTH. Bricanuslie u 1 Bubmmorexa [IOK
by ' \ https://m.edsoo.ru/8a141c88
OIIMCAHHBIC ‘-IGTBIpGXerJ'IBHI/IKI/I
[ToBTOpEHNE OCHOBHBIX NOHATUN U
65 METOJ0B KYpCOB 7 U 8 KJIacCOB 1 Bubmrorexa HOK
HOB 9P . ’ https://m.edsoo.ru/8al41ddc
0000111 H1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
66 METOJ0B KypCOB 7 U 8 KJIaCcCOB 1 Bubmaotexa IIOK
s P . ’ https://m.edsoo.ru/8al41efe
0000111eHNE 3HAHUI
bu6moreka [IOK
67 " 3] 1
TOTOBA KORTPOIIbHAL paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
68 METOJIOB KYPCOB 7 1 & Kj1acCcoB 1 Bubmrorexa HOK
g P . ’ https://m.edsoo.ru/8al1420ac
0000111eHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka KonTpoabHbl IIpakTuyeckune | H3YUECHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI A
pecypcsl
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢byskuuit yrimos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmyIbl IPUBEACHUS 1
bu6moreka [IOK
3 T 1
COPEMA KOGHHYCOR https://m.edsoo.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6moreka [IOK
5 T 1
SOPEMA KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 T 1
SOpEMa CHILycoB https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHyCcOB 1
9 Haxoxnenue njvH CTOpOH U 1 bubnuoreka [JOK
BEJIMYMH YTIJI0B TPEYTrOJbHUKOB https://m.edso0.ru/8a1430b0
bubnuoreka [JOK
10 Peutertite Tpeyronbiikon 1 https://m.edsoo.ru/8a142ac0
bubmuoreka [JOK
11 P 1
SIHICHHE TPeyTOIBHILIOR https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CHICHHC TPEYTONBIHKOB https://m.edsoo.ru/8a142ac0
13 Pemenue TpeyroapHuKoB 1 bubnuorexa [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42ac0

[IpakTueckoe NpUMEHEHNE TEOPEM

bu6mmoreka [{OK

14
CUHYCOB ¥ KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTponsHas pabora no teme bubnuorexa [JOK
"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a
bubmmoreka [{OK
17 [TonsiTie o npeobpazoBaHUM OO0
peobp s https://m.edso0.ru/8al43ab0
18 COOTBETCTBEHHBIE DIIEMEHTBI bubnuoreka [IOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
MoA0OHBIX Uryp
Teopema o mpou3BeIeHUU OTPE3IKOB
20 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeabHO
Teopema o mpou3BeIeHUU OTPEIKOB
21 XOp/Jl, TEOpEMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJabHOU
Teopema o mpou3BeIEHUU OTPEIKOB
99 XOpJ, TeOpeMa O MPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeabHOU
23 [IpumeHeHne TeopeM B peLIEHUH bubnuorexa [IOK
FeOMETPUUYECKUX 3a1ay https://m.edso0.ru/8a143f06
24 [IpumeHeHne TeopeM B peLIEHUH bubnuorexa [IOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

TCOMCTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8al443fc

IIpuMeHeHne TeopeM B peLIEeHUN

bub6mmoreka [{OK

25
r€OMETPUYECKUX 3a]a4 https://m.edso00.ru/8a144578
KonTtposneHas paboTa o teme
26 "ITpeoOpazoBanne moA0OUs. bubmmoreka [IOK
Merpudeckue COOTHOIIEHUS B https://m.edsoo.ru/8al1447a8
OKpYyXHOCTH"
Omnpenenenre BEKTOPOB.
27 Ddusuyeckuii 1 reoOMeTpUIECKUN bubnmorexa LOK
P https://m.edsoo.ru/8a144960
CMBICJT BEKTOPOB
28 CIio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CIio’)keHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOKE€HHE BEKTOpA Ha YHUCIIO https://m.edso0.ru/8a144d52
30 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA Ha YUCJIIO
31 Paznoxenue BekTopa 1o AByM
HEKOJIJTMHEAPHBIM BEKTOPaAM
bu6mmoreka [JOK
32 Koopauuarel BekTopa
P P https://m.edsoo.ru/8al44fbe
CxansgpHoe Npou3BeIeHUE BEKTOPOB,
33 ero 11 II)/IMGHCII-:I)I/IG H;IH HaXO0X eHI/II:})I bubmnorexa [IOK
P a a https://m.edso0.ru/8a14539¢c
JUIMH U YTIIOB
CxansgpHoe NpoU3BeIeHUE BEKTOPOB,
34 ero I IID/IMCHCII-:I)I/IC JIST HAXO0XK eHI/II:})I bubmnorexa [IOK
p a a https://m.edso0.ru/8a14550e
JUIMH U yTIIOB
Bbubnuoreka IIOK
35 Pemrenue 3ama4 ¢ IOMOIIBIO 1

https://m.edsoo.ru/8al44c3a



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

Pemenue 3a1a4u ¢ TOMOIIBIO

bub6mmoreka [{OK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB ISl PEIICHUS
3a1a4d GU3NKU
38 KonTponsnas pabora o teme bubnnoreka [JOK
"BexTops!" https://m.edso0.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
TJIOCKOCTH
. bubmuorexa [JOK
40 ¥pasHerine NpaMoit https:// m.edso;.I ru/8al45c48
41 VYpaBHeHHE NPAMON
bubnuoreka [JOK
42 ¥pABHEHHE OKPYKHOCTH https:// m.edsog ru/8al4635a
43 KoopanHatsl Touek nepeceyeHus bubnuoreka [IOK
OKPY)KHOCTH U NPAMOM https://m.eds00.ru/8a146620
MeTo1 KOOpAUHAT MIPU PEILICHUU
44 reOMETPUYCCKHX 3a/1a4,
MPaKTUYECKUX 3a7a4
MeTo1 KOOpAUHAT MIPU PEILICHUU
45 F€OMETPHYCCKHX 3a/1a4,
MPAKTUYECKUX 33734
MeTo1 KOOpAUHAT MIPH PEIICHUU
46 r€OMETPUUECKHX 3a/1ay,
MPAKTUYECKUX 33734
47 KonTposneHas paboTa o teme bubnuoreka [IOK

"JlexapTOBbI KOOPAWHATHI HA

https://m.edsoo.ru/8a146e0e



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

IJTOCKOCTH"

48 IIpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIYHCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [{OK
4 q )
9 MCIIO T. JLAHHA OKPYKHOCTH https://m.edso0.ru/8a1472c8
bubmmoreka [{OK
50 q )
MCIO T. JLAHHA OKPYKHOCTH https://m.edsoo.ru/8al4714c
o1 JUivHa oyru OKpYKHOCTH
bubmmoreka [{OK
52 P
dnatHas Mepa yra https://m.edsoo.ru/8al14714c
53 ITnomane kpyra, ceKTOpa, CErMeHTa bubmorexa LOK
HHats Kpyrd, pa, https://m.edso0.ru/8a147426
54 IImomans kpyra, cekTopa, cerMeHra bubmorexa LOK
HIaIL kpyra, pa, https://m.edso0.ru/8a147750
55 IImomans kpyra, cekTopa, cerMeHra bubmmorexa T[OK
Hat Kpyrd, pa, https://m.edso00.ru/8a147750
56 TTonsaTHE O IBUKXEHUU ILIIOCKOCTH Eubmrorexa HOK
A https://m.edso0.ru/8al47c82
57 [TapasensHBIN IEPEHOC, IIOBOPOT Eubmrorexa HOK
P p ’ p https://m.edsoo.ru/8a147f16
58 [TapasutensHBIN IEPEHOC, IIOBOPOT Bubmorexa OK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapaniensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TOBOPOT
61 [Ipumenenne IBMXKEHU TpU bubnuoreka [IOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
62 KonTponpHast paboTa o Temam



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OkpyXHOCTb. JIBHKEHUS TIIOCKOCTH"

63

[ToBTOpEnue, 06001ICHNE,
cucreMarusanus 3HaHui. Msmepenue
r€OMETPUUECKUX BEJIIMYHH.
TpeyronpHUKH

bubmmoreka [{OK
https://m.edso0.ru/8a148524

64

[ToBTOpeHnue, o6o01IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
[TapannensHble U EPICHAUKYISPHBIC
MpsSIMBbIE

bubmmoreka [{OK
https://m.edso0.ru/82a148650

65

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3aIlNs 3HAHWH.
OKpyXHOCTB U KPYT.
I'eoMeTpuueckue nocTpoeHus. YTibl
B OKPYKHOCTH

66

[ToBTOpeHue, o6o0IICHNE,
cucTeMaTu3alys 3HaHuii. BrimcanHeie
1 OTIMCAHHBIE OKPY)KHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas koHTposbHas paboTa

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpust: 7-9-¢ kiaccol: 0a30BbIi YPOBEHb: yUeOHUK, 7-9
knaccel/ Atanacsa JI.C., Byry3oB B.®., Kanomues C.b. u npyrue,

AKI_II/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie».

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

YMK "T'eomerpus 7-9 knaccobr”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
POIII

bubnmmoreka IIOK

http:/www.edu.ru/



AnHHOTaIus K paboyeit nporpaMme 1o npeaMery «BeposTHOCTh U CTaTUCTHKAY

Pabowas mporpamma mo npenmery «BeposTHOCTH M cTaTHCTHKa» Ha ypoBHE 7-9 KiaccoB
OCHOBHOTO 001I1eT0 00pa30BaHus COCTaBJICHA HA OCHOBE:!

- TpebGoBanmii K pe3yinbTaTaM OCBOCHHS IMPOTPaMMBbI OCHOBHOTO 0O0IIero ooOpa3oBaHUs,
npenacTtaBieHHbIX B DemepasbHOM  TOCYAapCTBEHHOM — 00pa3oBaTeNbHOM — CTaHAApTe
OCHOBHOTO 0011ero o0pa3oBaHMsl, ¢ Y4ETOM paclpeAeiaEHHbIX M0 MOIYJISIM MPOBEPSIEMbBIX
TpeOOBaHMUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPaMMBbI OCHOBHOTO
oOmrero oOpa3oBaHus 1O MpeaMeTy «BeposiTHOCTh M cTaTUCTHKa» Ha ocHOBaHHMH Ilpnkasa
MunucrtepctBa mnpocsemenuss Poccuiickoit ®enepanun ot 31.05.2021 N 287 "O6
YTBEPXKICHHH (eepaTbHOTO TOCYJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
obmero obpazoBanus" (3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101). ¢
yU€TOM pactpeZeNEHHbBIX TI0 MOIYIISIM POBEPSIEMBIX TPEOOBAHHUN K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI OCHOBHOT'O 00IIIeT0 00pa30BaHMs

OcHOBHO# 00pa3oBaTEIHLHOM MPOTpaMMOi OCHOBHOTO 0011ero oopazoBanust [ bOY OO

o

. [Tecounoe (mpuka3z Nel21 ot 30.08.2023r.)

[Tporpammel Boctiutanus 'bOY OOIII c.Ilecounoe;

®denepanpHOit  paboyeil TporpaMMoil OCHOBHOTO 00mero oOpa3oBaHHs TIpeaMeTa
«BeposTHOCT ¥ CTATHCTHKAY

https://edsoo.ru/wp-content/uploads/2023/08/13 ®PI1_Maremaruka_5-9-kiaccel_6a3za.pdf

[Iporpamma pa3zpaboTana ¢ y4TOM aKTyaJbHBIX 1[€JIel U 3a/1a4 00y4YeHHUs U BOCIIUTAHUS,
pa3BUTHS 00YUAIOLIUXCS U YCIOBUM, HEOOXOAUMBIX JJISl JOCTUKEHHS TUYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEJAMETHBIX Pe3yIbTaTOB IIPU OCBOCHHUHU MIPEIMETHOM 06JacTH
«BeposiTHOCTD U cTatucTukay. [Iporpamma obecrnieueHa yueOHUKaMU:

* Martematuka. BepostHoCTh U cTatucThKa: 7-9-€ Kiacchl: 6a30BbIi yPOBEHb: YUEOHHK: B 2
yacTax, 7-9 kmaccel/ Beiconkmii U.P., Smenko W.B.; mox pen. Amenko M.B., Akiinonepsaoe
obmectBo «M3narenberBo «IIpocBemnieHue


https://edsoo.ru/wp-content/uploads/2023/08/13_ФРП_Математика_5-9-классы_база.pdf

MHUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJEPAILIMU
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii o0J1acTu

IOro - 3anagnoe ynpasienne Camapckoii 00/1actu

I'bOY OOUI c.ITecounoe
PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
Ha MO yuutenei 3amecturens no YBP JIMpeKTOop IKOIIBI
Kawmenena C.A. Bunnuk C.B. Cuerupes C.B.
[IpoTokois Nel ot «30» 08 [Tpuxa3 Nel21/1 ot «30» 08
2023 r. 2023 1.
PABOYAS ITPOT'PAMMA

(ID 1565207)

yueOHOro kypca «BeposiTHOCTb M CTATUCTHKA)

U1 oOyJaromuxcs 7-9 KinaccoB

c.Ilecounoe 2023 roxa



HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
¥ UX pOJU B 00pa30BaHUU, HEOOXOIUMOM KaKIOMY 4YeloBeKy. Bo3pacraer uucio
npodeccuii, Mpu OBIAJEHUHN KOTOPBIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 00JacTH BEPOSTHOCTH W CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U [Tl YCTIEITHON MpodecCHOHABHOM Kapbephl.

Kasx1p1il 4estoBek OCTOSTHHO MTPUHUMAET PENICHUS HA OCHOBE UMCIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM U30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NmMeHHO TO3TOMY OCTpPO BCTaima HEOOXOAMMOCTh CHOPMHUPOBATH Y
oOy4arommuxcs GyHKIMOHAIBHYO IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB W 3aBUCHMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuoOIIaeT oO0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. WM3yueHune OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3alluu repedopa U Mojcy€Ta yucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPHUH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTECHITUN B
obnactu MHPOPMATHKY U MUPPOBLIX TeXHOJOTHH. [IpM M3yuyeHUM CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HcclieqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MATBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMH B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE COoJepkKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue MaHHBIX H
ommcareNbHas CTATUCTHKA», «BeposTHOCTB», «DIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATENIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ WHGOpMAIMeil: ot
YTeHHs] W WHTEpPHpeTanuy WHQPOPMAIWK, TMPEACTaBICHHOW B Ta0numax, Ha
auarpaMMmax W rpadmkax, A0 cOopa, TPENCTaBICHUS W aHaIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W pPAaCCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsl CUMTHIBATH W WHTEPIPETUPOBATH



JAQHHBIE, BBIIBUTaTh, apTyMEHTHPOBATh U KPUTHKOBATH IPOCTEHIINE THUIIOTE3BI,
pa3MbBIIUIATh HaJ (AaKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATh UX
BIISIHUE HA PACCMATPUBAEMBIEC BEJIMUYMHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YalHOW WU3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUsT TEOPUU BEPOSITHOCTEW. bosiblmioe 3HaueHHWE HUMEIOT IIPAKTUYECKHUE
3a7laHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOro
coObrtus. Ilpm wu3ydeHun yueOHOro Kypca oOydawomuecss 3HaKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCJIEHUS  BEpPOSITHOCTEM B CIIy4YalHBIX
JKCIIEpUMEHTaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pelIaTh OOjee CIOKHBIC
3ajayu. B yudeOHBIM Kypc BXOAST HayalbHbIE MNPEJICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>KECTBAMHU M OCHOBHBIMM OI€PALAsIMU HAJl MHOXECTBAMH, PACCMaTPUBAKOTCS
npUMepbl TPUMEHEHHs JUIsl PELICHUs 3a]lay, a TaKKe HCIIOJIb30BAHUS B JIPYTUX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeMeTax.

B 7-9 xnaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M cTaTHCTHKa», B
KOTOpBIM  BXOHAT pasuensl: «lIpeacraBieHne [MaHHBIX W OIMUCATEIbHAsA
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOWHATOpUKW», «BBeneHue B
TEOPHIO TpaoBy.

Ha nsyuenue yue6HOro Kypca «BeposTHOCTb U cTaTUCTHKa» OTBoAUTCS 102
yaca: B 7 knacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 ydaca (1 ygac B
Henmeno), B 09  kmacce — 34 waca (I wac B Hejdemo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AMAarpamm, rpadukoB. 3anoJHEHUE
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudMeTHyeckoe, MeauaHa, pa3max,
HauOoJbIllee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa 1 UrpajibHas KOCTb B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3a1ay ¢ moMouisio rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HAJl MHOXECTBAMM: IIEPEMECTUTEIBHOE, COYETATENIbHOE, paCIpeleInuTEIbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMmmMa paccernBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble  COOBITHSL.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa [J€pEBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue coObiTuil. HecoBMecTHbie  coObiTus. @opMmyna  CIIOXKEHUS
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JaHHbIX B BUAe TaOmuLU, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[Nackans. Pemenue 3a1ay ¢ HCNOAb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOro YCIeXa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CnyuaiiHasi BeJIMUYMHA W paclpeelicHUe BEpOSTHOCTEH. MaremaTuyeckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnm».

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
gacToT. Ponb ¥ 3HaueHWe 3akoHa OOJBIIMX YHCEN B NPUPOJIE M OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaTE€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JOCTHXKEHHSIM  POCCHMCKHX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBax (PYyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM Ba’KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEU JKM3HU JUIS YCIEITHOW mpodeccroHaabHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYeIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl KaK CpeJICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3l0pOBbs,  BEIEHUA  3J0pOBOro  oOpasa KHM3HU  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUEe MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHUs 3a7ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM IESTEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
MOCTIENICTBUS, GOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKKA MATEeMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATUH, YCTAHABIMBATH CYIIECTBCHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



eBBIBISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H |
OpoTHBOpeuHsl B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHHSIX,
npenjgaraTh  KPUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIIOUEHHUH 110 aHAJIOTHH;

e pa30upaTh J0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHHUH (TPSAMBIE U OT
OPOTHBHOIO), MPOBOAWTH CAMOCTOATEIHFHO HECIOXKHBIC I0Ka3aTeIhCTBa
MaTeMaTU4ecKuX (aKTOB, BBICTpaWBaTh AapryMEHTAINIO, MPHBOIUTH
pUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMPATh CMOCOO pelieHuss y4yeOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HauOoJiee TMOAXOAAIUN ¢ Y4ETOM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

¢ ICIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEILCKUNA WHCTPYMEHT TIO3HAHUSA,
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME MPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITENTFHO yCTaHABIMBAaTh KCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

¢ [IPOBOJIUTH 10 CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  HUCCJENOBAHME  TIO0  yCTAHOBJIECHUIO
0COOEHHOCTEW MaTeMaTUYecKOro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITENIbHO (pOopMyNTHMpoBaTh OOOOIIEHHS W BBIBOABI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHNUI;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBISIBJISITH HEJAOCTATOYHOCTh M H30BITOYHOCTH HH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

e BEIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BEIOMPATh (OpMY TIpPEACTaBICHUS WHHOPMANMA W HWIIIOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

¢ OIICHUBATh HAAEKHOCTh HHPOPMAIMU 1O KPUTEPUAM, NPEIIOKEHHBIM
yuuTeleM WK cHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHnKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe NelcTBHSA:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TeNIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0/ic OOCYXIICHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JIPYTHUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa, CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C YYETOM
3aJ1a4y MPe3eHTAIUU U 0COOCHHOCTEH ayIUTOPHH;

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIUBHUIYATbHOM
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

o IPUHUMATH IIEJIb COBMECTHOM JCATCIBHOCTH, IUIAHHPOBATh OPTaHU3AIHIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TIPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIIO/IEH;

ey4acTBOBAaTh B TPYyNmoBeIX ¢dopmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIPyTU€), BBIMNOJIHATH CBOIO YacTh
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranuszanus:

e CAMOCTOATENIBHO COCTaBIISITh IUIAH, QJITOPUTM PEIICHUS 3aJadd (WU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIMPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ysbTaTa
pelieHrs MaTeMaTUYeCKON 3aauH;

e IPEJIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJibTaTa JESITEIbHOCTH MOCTABICHHOW LETU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHUS WM HEIOCTHXKECHUS eI,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMIMICS TOJYYUT CIEAYIOIIHNE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIaX, Ha Jguarpammax,
MpEACTaBISATh JaHHbIE B BHJI€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  PEAJbHBIC  YHCJIOBBIE  JAHHBIC,
npeCTaBICHHbIE B Ta0IMIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh Ajis1 ONMMCAaHMUS JTAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHMS,
pazmax.

NmeTe mpencraBieHUEe O CIy4YallHOM HM3MEHYMBOCTHM Ha MpUMEpax IIEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJIYYUT CICAYIOIIHE
IpEMETHBIE PE3YIIbTATHI:

W3Bnekate ¥ mnpeoOpa3oBbIBaTh HMHQPOPMAIINMIO, TPEJCTABICHHYIO B BHUJE
TabJInLl, TUarpamMm, rpaduKoB, MPEACTABIATH JaHHBIE B BHUJIE TAaOJHI], AUArpamM,
rpaduKoB.

OnucelBaTh JaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTelel: CpeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, UCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUH B OMBITaX, 3HAsl BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OMNbITAX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpadudeckue MOJEIH: AEPEBO CIy4allHOTO HSKCIIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJHATh
omepanuyd HaJ MHOXECTBAMH: OOBEIWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEICTABICHHE MHOXECTB M CBSI3EH MEXITY
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a1a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kjacce o0OydYarOUIUMCS MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:



W3Bnekate W 1npeoOpa3oBbBaTh MH(GOPMAILMIO, MPEACTABICHHYIO B
pa3IUYHBIX KWCTOYHMKAX B BHUJE TaOMUL, Iuarpamm, rpauKoB, MPECTaBIATh
JaHHBIE B BUJI€ TaOJIMII, TUAarpaMmm, rpauKoB.

PemaTte 3amauum OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
UCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh onucaTeNbHbIE XapaKTEPUCTUKU [JJIi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUS U MEPbl PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAU€HUM M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEpPHUSX
UCIBITAHUM 10 IEPBOIO ycrexa, B cepusix ucnblTanuii bepuymnu.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O paClpelesICHUU
BEPOSTHOCTEN.

WNmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O TPOSBICHUH
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YUCEN B
npupojie u oO1ecTsne.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KoHTpoIbHbI IpaxTieckn (uu¢posrIe)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThl
pecypchl
bubmmoreka [IOK
1 II 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
2 OmnucarenpHas CTaTUCTHKA 8 1 bubmorera [JOK
https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotydaias H3MCHIMBOCTE 6 . https://m.edsoo.ru/7f415fdc
bubmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTh 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1
COOBITHSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 5 2 httos://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
ITPOIT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM KoHTpoIbHbI IpaxTieckn (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThl
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOpEHHe Kypca 7 kiacca https://m.edsoo.ru/7f417fb2
9 OnmcarenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 1
EPOSITHOCTD CITY4aitHOTO COOBITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
0 Catysaiirpie coObITHA 8 https://m.edso0.ru/7f417fb2
7 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 4 2 Et?riﬂljlr?:cizgﬁﬁ £417Fb2
OBUIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM KoHTpoIbHbI IpaxTieckn (ungpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
e padoThI e padoThl
pecypchl
bubmmoreka [{OK
1 II 4
OBTOpEHNE Kypea 8 Kiacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 DIICMEHTEI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerprueckas BEpPOATHOCTh 4 bubmorexa LOK
p p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHbITAHHA bEpHy /LM 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
JyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku U3Y4YCHU
n/n Bcero o0pa3oBaTejibHbIE
e padoThl e padoTbl |
pecypcsl
1 [IpencraBnenue naHHBIX B 1 bubnnorexa [JOK
TabIuIax https://m.edso0.ru/863ec1f8
9 [IpakTHueckuie BEIYUCIECHUS 110 1 bubnnorexa [JOK
TaOJIMYHBIM JJAHHBIM https://m.edsoo.ru/863ec324
3 N3BrieueHne u nHTEpIpETALMS 1 bubmuorexa [JOK
TaOJIMYHBIX TAHHBIX https://m.edso0.ru/863ec78e
4 [Tpaktuueckas padota "Tabmuisr" 1 1
I'paduaeckoe npencraBaeHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
arpamMmm
UreHue U IOCTPOCHUE IUArPaMM.
6 [Ipumepsl nemMorpapuaecKux 1 bubmmorexa [JOK
PHMEDE! P https://m.edso0.ru/863ed602
arpamMmm
7 [IpakTrueckas padota 1 1 bubnunoreka [JOK
"InarpamMmmbr" https://m.edso0.ru/863ed72e
3 Uucnossie Habopbl. CpenHee 1 bubnnoreka [JOK
aprupMeTHIECKOe https://m.edso0.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnuoreka [IOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Habopa. 1 bu6mmoreka [JOK
Y cToNUNBOCTE MEeINaHbI https://m.edsoo.ru/863edb3e
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Menuana yrcioBoro Hadopa.

1 YCTOWUYHUBOCTh MEJIUAHBI
12 [Ipaktuyeckas padora "Cpennue bubmorexa [IOK
3Ha4YeHUs" https://m.edso0.ru/863edc6a
Hawubonbiiee u HAMMEHbIIIEE
13 3HAYEHHS YUCIOBOTO Habopa. bubmorexa HOK
Pasmax https://m.edso0.ru/863ee07a
Hawubomnpuiee n HanMeHbIee
14 3HAYEHHS YUCIOBOTO Habopa.
Pazmax
HawubGomnpiree n HanMeHbIIIee
15 3HAYEHHS YUCIOBOTO Habopa.
Pasmax
KonTtponsHas pabota no remam
16 "[IpencraBieHue JaHHBIX. bubmmorexa [OK
https://m.eds00.ru/863ee390
OnucarenpHas cTaTUCTHKA"
17 Cny4aliHasi UBMEHUYMBOCTh bubnuoreka [IOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCHUBE bubnuorexa [JOK
JTAHHBIX https://m.edso0.ru/863ee69c
bu6mmoreka [JOK
19 IpynmHpoica https://m.eds00.ru/863ee9d0
20 I'ucTorpammer
21 I'ucTorpammer bubmorexa HOK
https://m.edsoo.ru/863eeelc
29 [Ipaktuyeckas pabora "CnyyaiiHas bubnuoreka [IOK
U3MEHYHUBOCTH" https://m.edso0.ru/863eecc8
23 I'pad, BepiinHa, pedpo. bubnuoreka [IOK

HpeI[CTaBJ'IeHI/Ie 3aga4u C IOMOIIIBIO

https://m.edso0.ru/863eef52
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rpada

Crenensp (BaJI€HTHOCTb) BEPILUHBI.

bub6mmoreka [{OK

24 ‘lucno pebep 1 cymmapras cremche 1 https://m.edso0.ru/863efOba
BepwuH. Llens u nuki

o5 Henp u nuxn. [Iyts B rpade. 1 bubnuorexa [JOK
[IpencraBnenue o cBsi3HOCTH Tpada https://m.edso0.ru/863ef236

26 [IpencraBnenue 06 1 bubnuorexa [JOK
OPHEHTUPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 CrnydaifHbIN OTIBIT U CITy4aitHOE 1 bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M 9acToTa COOBITHSI.

28 Ponp ManoBeposATHBIX 1 1 bubnuoreka [IOK
MIPAKTHUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPO/IE U B OOIIIECTBE

29 Moserta u I/Il“paJ'II)HaSIvKOCTB B 1
TEOPUHU BEPOATHOCTEN

30 [IpakTuueckas padota "Yactora 1 bubnuorexa [JOK
BbINaJeHus opia' https://m.edsoo.ru/863ef8a8
KontponsHas pabota no temam

31 "CnyuaiiHasi U3MEHUYHUBOCTb. 1 bubnuoreka [JOK
I'pads1. BeposTHOCTE CitydaifHOTO https://m.eds00.ru/863f0186
coObITHs"

39 [ToBTOpEHME, 06OOIICHNE. 1 bubnunoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEHUE, 060OIICHNE. 1 bubnnoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, 060061IeHNE. 1 bu6mmoreka [JOK
BeposTHOCTB ciry4aiiHOTO cOOBITHS https://m.edso0.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

[TPOTPAMME




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku U3Y4YCHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoTbl |
pecypchl
1 [IpencraBnenue naHHBIX. 1 bubnnorexa [JOK
OrnmcaTenbHas CTAaTUCTHKA https://m.eds00.ru/863f029e
9 Crnyuaiinast ”3BMeHUUBOCTh. CpeHue 1 bubnuoreka [JOK
YHICIIOBOr0 Habopa https://m.edso0.ru/863f03fc
3 Crnyuaiiable coObITHA. BeposiTHOCTH 1 1 bubnuorexa [JOK
YaCTOTHI https://m.edso0.ru/863f0578
Kitaccnueckne moienu teopun
4 BEPOSATHOCTEH: MOHETA M UTpaTbHas 1 bubamorera LOK
P ’ P https://m.edso0.ru/863f076c
KOCTh
bu6mmoreka [IOK
5 o 1
THTOHCHIA https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
6 0 1
Jlictiepens GHci0Boro Hadopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 bubmuoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bubmuoreka [JOK
8 1
JluarpamMBI paccenBari https://m.edso0.ru/863f0ea6
9 MHO0K€eCTBO, ITOIMHOKECTBO 1 bubmotera [JOK
https://m.edso0.ru/863f1180
Onepanuu HaJ MHOKECTBAMH:
10 061,: :HeHI/IeHne eceyeHue 1 bubmmorexa [JOK
A > HeP ’ https://m.eds00.ru/863f143c
JOTIOJIHEHUE
11 CaoiicTBa onepanuii HaJl 1 bubmmorexa [JOK

https://m.edso0.ru/863f1784
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MHOKCCTBaAMU: NICPCMECTUTCIILHOC,
COYCTATCIBbHOC, paClIpCaACIUTCIILBHOC,
BKJIFOUCHU A

I'paduueckoe npeacraBieHne

bu6mmoreka [{OK

12
MHOKECTB https://m.eds00.ru/863f198c

13 KonTposnsHast paboTa o Temam
"Cratuctuka. MHOXecTBa"

14 DneMeHTapHble coObITHS. CyJaitHbie bubnuoreka [JOK
COOBITHSA https://m.edso0.ru/863f1dec
BbaaronpustcTByromnue

15 3J1eMeHEa HBIC Z:)O6I)ITI/I$I bubmorera [JOK

P o https://m.edsoo.ru/863fldec
BepostHocTr coObITHI
BbaarompustcTByroniue
16 3J1eMeHIT)a HBIC Z:)O6I)ITI/I$I bubmorexa [TOK
P o https://m.edsoo.ru/863f1f72
BepostHocTr coObITHI
OMBITEI ¢ PABHOBO3MOXXHBIMHU
bu6mmoreka [IOK
17 3JIEMEHTAPHBIMH COOBITUSIMHU.
N https://m.edsoo.ru/863f21ca
Crny4daiiHbli BEIOOD
OMBITHI ¢ PABHOBO3MOYKHBIMHU
18 AJIEeMEHTapPHBIMH COOBITUSIMHU bubmmorexa [JOK
. pv ’ https://m.edsoo.ru/863f21ca
Crny4daiiHbIi BEIOOD
[IpakTuueckas pabora "OMNbITH €
bubmuoreka [JOK
19 PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU
" https://m.edso0.ru/863f235a
COOBITHUAMHU
bubmuoreka [JOK

20
Hepeno https://m.edsoo.ru/863f2a4e
CpoiicTBa AepeBa: eAMHCTBEHHOCTD

. bubnmuoreka [JOK

21 IIyTH, CYLIECTBOBAHUE BUCAUEH

BCPUIWHBI, CBA3b MCKAY YUCIIOM

https://m.edsoo.ru/863f2bac
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BEPIIHMH U YUCIIOM pEdep

22 IIpaBuno yMHOXKEHUS bubmmorera [TOK
p M https://m.edsoo.ru/863f2cd8
bubmmoreka [{OK
23 I1
PABILIO YMHOIKCHIA https://m.edso0.ru/863f2e36
bu6mmoreka [{OK
24 I1
POTHBOTIONIOAKHOE COOBITHE https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. O0bequHEHNE U bubmmoreka [{OK
nepecevyeHne coObITUI https://m.edsoo0.ru/863f3214
26 HecoBmecTHbie coObITHSI. DOpMyna bubnuoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmecTHbie coObITHS. DOpMyna bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
ITpaBuao YMHOKEHHUS BEPOITHOCTEH.
28 VIC)J'IOBHaﬂyll;/Ie OSITHOCTD ’ bubmmorexa [OK
p ) https://m.edsoo0.ru/863f38ae
HezaBucumeie coObITHS
IIpaBuao yMHOKEHHUS BEPOITHOCTEH.
P ™ P bubmuorexa [JOK
29 YcnoBHas BEpOSITHOCTb.
https://m.edso0.ru/863f3b06
He3zaBucumelie coObITHS
30 [IpencraBnenue cny4aitHOTO bubnuoreka [JOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciy4aitHOTO bu6mmoreka [JOK
SKCIIEPUMEHTA B BHUJIC JIepeBa https://m.edso0.ru/863f3f20
[ToBTOpEHME, 0OOOIICHNE.
bubmuoreka [JOK
32 [IpencraBineHue TaHHBIX.
https://m.edso0.ru/863f4128
OmnucarenbHas CTaTHCTHKA
bu6mmoreka [JOK
33 I1 600 I
oBTOperHe, 0bobmenne. Ipager https://m.edso0.ru/863f4312
34 KonTponpHast paboTa o Temam
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I'padsr"

"Cnyyvaiinbie cOOBITHS. BEpOSTHOCTS.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne undposbie
w/n Tema ypoka Beero KoHTpoabHbI IIpakTuyecku U3Y4YECHU oBpazoBaTeIbHbIE
e padoThI e padoTbl |
pecypcsl
bubmmoreka [{OK
! HpeacTasieRHe AAHARX 1 https://m.edso0.ru/863f47ea
2 OmnucarenpHas CTaTUCTUKA 1 brbmmorexa [OK
https://m.edso0.ru/863f47ea
3 Onepanuu HaJ COOBITUAMU 1
4 HezaBucumoctb coOBITHI 1
5 KomOunaTtopHoe npasuiio 1 bubnuoreka [IOK
YMHOXEHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoderaHus 1 4UCIO COYETAaHUM https://m.edso0.ru/863f4e16
bu6mmoreka [IOK
! Tpeyrom ik Hacians L https://m.edso0.ru/863f5014
[IpakTnueckas pabora
8 "Beruncienue BEposTHOCTEH ¢ 1 1 bubnuoreka [JOK
HCIIOJIb30BAHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIHHI 3J€KTPOHHBIX TaOIuIl"
I'eomeTpuueckas BEpOSITHOCTb.
9 Ciydaiinblii BEIOOpP TOUKH U3 1 bubnuoreka [IOK
(burypsl Ha TIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
W3 IyTH OKPYKHOCTH
I'eomeTprueckas BEpOSITHOCTb.
10 CrydaiiHplii BEIOOp TOUKH U3 1 bubmorexa LIOK

(Gurypsl Ha IIIOCKOCTH, U3 OTPE3Ka,

https://m.edsoo.ru/863f5a50
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U3 IyT'¥ OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
CnyyaiiHblil BBIOOP TOUKH U3

bu6mmoreka [IOK

11
(GUrypsI Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
W3 JIyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aiiHblii BHIOOP TOYKH U3 bubnuoreka [JOK
(Gurypsl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
W3 IyTU OKPYKHOCTH
HcneiTanue. Ycnex u Heynaya.
13 Cepus UCIIBITAHHIA IO TTIEPBOTO bubmmorexa [OK
p P https://m.edso0.ru/863f6162
ycrnexa
HcnwiTanue. Ycnex u Heynayva.
14 Cepus ucnbITaHUI 10 MEPBOTO bubmorexa OK
P A0 Tep https://m.eds00.ru/863f6356
ycrexa
UcnwiTanue. Ycnex u Heynayva.
15 Cepus UCTIBITAHUHN JIO TIEPBOTO
ycrexa
Ucnwitanusa bepnysu.
. bu6mmoreka [JOK
16 BepostHOCTH COOBITHI B cepuH
g https://m.edso0.ru/863f64d2
ucneiTanui bepHymnnu
Hcneiranusa bepnyiu.
. bubmuoreka [JOK
17 BeposTHOCTH COOBITHI B cepuH
g https://m.edsoo.ru/863f6680
ucneiTanuii bepHymnnu
18 [IpakTruueckas padota "HcnbiTanus bubnunoreka [JOK
bepnymm" https://m.edso0.ru/863f67de
19 CrnyyaiiHas BeIMUYMHA U bubnuoreka [IOK
paclpeeneHue BEpoATHOCTEN https://m.edso0.ru/863f6b44
20 MaremaTHuecKkoe OKUIAHUE U bu6mmoreka [JOK
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JCIIEPCHS CITyYalHOU BEJIMYUHBI

https://m.edsoo.ru/863f6da6

IIpuMeprl MaTeMaTU4ECKOTO

bu6mmoreka [{OK

21 o a aK TEOPETHICCKOIrO
PRIVIAHIDL KA TEOPCTHTECKOT https://m.eds00.ru/863f6£36
CPEIHETO 3HAYCHMSI BEIMIMHBI
bubmmoreka [{OK
22 Ilo € 0 3aKoHe 00 ce
o Ko HIBHIHX FHeei https://m.edso0.ru/863f72c4
23 N3mepenue BeposTHOCTEN C bubnnorexa [JOK
MOMOIIILIO YaCTOT https://m.eds00.ru/863f7652
24 [IpumeHenue 3aKoHa OOJIBIINX bubnuorexa [JOK
quCcen https://m.edso0.ru/863f7116
o5 O06006111eH1E, CUCTEMATH3ALIUS bu6moreka [IOK
3HaHuil. [IpencraBnenne naHHBIX https://m.edso0.ru/863f783c
26 O06006111eH1E, CUCTEMATH3ALINS
3HaHuM. OmcaTenbHas CTaATUCTHUKA
O0o001enue, cucTreMaTH3aIus
27 sHaHui. [IpeacraBnenne JaHHBIX bubmorera [IOK
- bel g ) https://m.edso0.ru/863f893a
OmnucarenbHast CTaTUCTHKA
O0o001enue, cucTeMaTH3aIus
28 3HaHni. BeposITHOCTE ClIy4aiiHOTO bubmnorexa [IOK
- O°P e https://m.edsoo.ru/863f7a4e
cOOBITHS
O0o001enue, cucTeMaTH3aIus
29 3HaHUM. BeposTHOCTH ciydyaliHOTO bubnuorexa [IOK
COOBITHS. DJIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOHMHATOPUKH
O06o001Ienue, cucTeMaTA3aIus
30 3HaHHUH. DJIeMEHTHI bubmorexa LIOK
) https://m.edso0.ru/863f7e54
KOMOHMHATOPHKH
31 O06o0menre, cucTeMaTr3arys bubmuoreka [JOK

3HAaHUH. DJIEMEHTHI

https://m.edsoo.ru/863f8408
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KoMOuHaTOpuKH. CiydaiiHbIe
BEJIMYUHBI M pacIipeieieHUs

O0001enne, cucTeMaTA3aIus

. . bubnuorexa [JOK
32 3HaHui. Ciy4aiiHple BEJTMYUHBI 1 1
https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6mmoreka [{OK
33 4 3 1
TOTOBAT KORTPOIBHAZ pabota https://m.edso0.ru/863f8b56
34 O06006111eH1E, CUCTEMATH3ALIMS 1
3HAHUMN
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. BeposaTHOCTb U cTaTrcTHKA: 7-9-€ Kitacchl: 0a30BbI YPOBEHD:
yueOHUK: B 2 yacTsx, 7-9 knaccel/ Beicoukuit U.P., SAmenko U.B.; nox pexn.

Amenko U.B., Akunoneproe obmectBo «M3natensctBo «IIpocserienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. MaTemaTuueckasi BepTHKaib. Teopus BeposiTHOCTEN U cTaTUCTHKA 7 - 9.
//.P. Beiconkuii, A.A. Makapos, }O.H. Tropun, U.B. fmenko. - M.:
MITHMO, 2020.

2. MaTtematuka. YHUBEpCalbHBII MHOTOYPOBHEBBIN COOpHUK 3a1a4. 7-9
KJacchl. Y4eb. mocobue 1j1s 001eo0pa3oBar. opraau3anuii. B 3 4. 4. 3.
Craructuka. BepostHocts. KoMOunaropuka. [lpaktuueckue 3amaun /U.P.
Beicoukuii, N.B. fmenko. - M.: [Ipocsemenue, 2020.
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