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MHNOACHUTEJBHAS 3AIIMCKA



AnantupoBaHHas paboyas mporpamma no yyeOHoOMy mpeametry «AmnreOpay
SBJISICTCSI YaCThIO aJanTUPOBAHHOW 0O0pa30BaTEbHONM MPOTPaMMbl OCHOBHOTO
o01ero 00pa3oBaHus 00YUYaIOIIMXCA € 33JIEPKKOM ICUXUYECKOrO Pa3BUTHS.

AnantupoBaHHasi pabouas nmporpamma mo npeaMery «Anredpa» Ha YpOBHE
OCHOBHOrO 00I1Iero 00pa3oBaHUs COCTAaBJI€HA Ha OCHOBE TpeOOBaHUM K
pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa30oBaTeIbHON MpPOrpaMMbl OCHOBHOTO
obmero oopazopanus, ®I'OC nnsa nerert ¢ OB3 u yuedbHoro miana MbOY COIII
Ne 5 um. K. CostoBbSIHOBOA.

BapuanT pgaHHOM aganTUPOBAHHOW MPOTPAMMBbl  NPEANOJAraeT, 4To
oOyuaromuiicst ¢ 3IIP nmomyyaer oOpa3oBaHue, MOJIHOCTHIO COOTBETCTBYIOIIEE IO
WUTOTOBBIM JIOCTIDKCHHUSIM K MOMEHTY 3aBEpIICHUS OOydYeHHsI OO0pa30BaHUIO
00yyYaroImuxcsi, He UMEIOLIUX OTPAHUYEHUN 10 BO3MOXKHOCTSAM 370POBbs, B T€ KeE
cpoku o0yuenus (7 — 9 kiacchl).

[Ippu opranuzanuum  y4eOHOro  Impolecca HEOOXOAMMO  YUYWUTHIBATh
crenuduyeckre ooOpazoBaTeabHble TOTpeOHOCTH 00yUarouxcs ¢ 311P:

® opraHu3zaius rnpoiecca 00y4eHus ¢ Y4ETOM CIelU(PUKU YCBOCHUS 3HAHUMH,
yMeHuN U HaBbIKOB oOyuarommmucs ¢ 3[IP ¢ ydetom Temmna ydeOHOU pabOTHI
(«mmomraroBoM» MPEABABICHUM MaTepHalia, JTO3UPOBAHHOW MOMOIIU B3pOCIIOTO,
UCIIOJIb30BAaHUU CIEIUATIBHBIX METOJOB, MPUEMOB M CPEJCTB, CIOCOOCTBYIOIINX
KaK 00IleMy pa3BUTHIO OOYYArOMIETOCs, TaK U KOMIICHCAIMU WHAUBHUIYaTbHBIX
HEJIOCTATKOB Pa3BUTHA);

® yUET AaKTyaJbHbIX M TMOTEHIHAIbHBIX I[103HABATEIBbHBIX BO3MOKHOCTEM,
oOecrieueHne WHIUBUIYATIbHOTO TeMIla OOy4YeHussT W  TPOJBIKECHUS B
o0pazoBaTenbsHOM POCTPAHCTBE JJIA Pa3HbIX KaTeropuit ooy4darommxcs ¢ 3I1P;

® [IOCTOSTHHBIN (MOIIArOBBIN) MOHUTOPUHT PE3YIbTATUBHOCTH 00PA30BAHUS U
c(hOPMHUPOBAHHOCTH COIIMATILHONM KOMIIETCHIIMU OOy4YarouIuxcs, YpPOBHS U
JTUHAMUKH TICUXO0(U3UYECKOTO Pa3BUTHS;

® TIOCTOSIHHOE CTUMYJIMPOBAHUE TO3HABATEIHLHON aKTUBHOCTHU, MOOYXKICHHE
UHTEpeca K cede, OKPYKaloIeMy MPEeAMETHOMY U COLIMAIbBHOMY MUDY;

® [IOCTOSIHHAsI TMOMOIIb B OCMBICIICHMM M PACIIMPEHUH KOHTEKCTa
yCBaMBaeMbIX 3HaHH, B 3aKPEIJICHUH U COBEPIIICHCTBOBAHUY OCBOCHHBIX YMEHUM;

e CrieIuaIbHOE 00yUeHUE «IIEPEHOCY» CPOPMUPOBAHHBIX 3HAHUM | YMEHHI B
HOBBIE CUTYallUH B3aUMOJICUCTBUS C IEUCTBUTEIBbHOCTHIO;

® pa3BUTHE U OTPAOOTKA CPEICTB KOMMYHHUKAIIUU, IPUEMOB KOHCTPYKTUBHOTO
oOIIIeHUsT U B3aUMOJCHCTBUS (C WICHAMH CEMbH, CO CBEPCTHUKAMU, C B3POCIIBIMH),
(hopMupOBaHNE HABBIKOB COIMAIIEHO 0J00PSEMOTro TOBSACHHUS.



OBHIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEIMETA
«AJI'EBPA»

OOyuenne yueOHOMY TmpeaMeTy «Anredpa» CTPOUTCS Ha CO3/aHUU
ONTUMAJIbHBIX YCIOBHUH JJI1 YCBOEHUS IPOIPaMMHOT0O MaTepuasa o0ydaromuMucs
c 3IIP. bonpmoe BHUMaHuE yaenserca OTOOpPY ydyeOHOro warepuajia B
COOTBETCTBUM C TMPHUHIMIIOM JOCTYIHOCTH MpPU COXPAHEHHUU oOuiero 0a30BOro
YPOBHSI, KOTOPBIN JIOJKEH IO COJEPKAHUIO U 00BEMY OBITh aJallTUPOBAHHBIM IS
oOyuatomuxcst ¢ 3[IP B cooTBercTBUM € HMX OCOOBIMH 00pa30BaTEIbHBIMU
notpeOHocTsIMU. CrienyeT 00JeryuTh OBJAJIEHUE MAaTepUaIoM OOYYaroIIMMHUCA C
3IIP mocpeacTBOM €ro JeTalbHOIO OOBSCHEHMSI C CUCTEMATHYECKUM MOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKM B TPUMEHEHUHM 3HAHUM, UCIOJNb3Ys IPHEMBI
aKTyanu3auuu (BusyajabHas Omopa, NaMsTKa).

[IpumepHas nporpamma peaycMaTpuBaeT BHECEHUE HEKOTOPHIX N3MEHEHHIA:
YMEHBLIEHUE 00beMa TEOPETUUECKUX CBEJCHUMN, BBIHECEHNUE OTACIIBHBIX TEM WU
LIENBIX Pa3JeJIOB B MaTepUabl A1 0030pHOI0, 03HAKOMHUTEIBHOTO U3Y4YECHHUS.

HEJN 1 OCOBEHHOCTHU U3YYEHUSA YYHEBHOT'O ITPE/IMETA

«AJuredpa»

esn ndyyenus ajaredpoi:

e OBJIQJICHUE CUCTEMON MaTEMAaTHUYECKUX 3HAHUN M YMEHHUH, HEOOXOAUMBIX s
MPUMEHEHUSI B MIPAKTHUUYECKON NEATEIIbHOCTH, U3YUYEHUSI CMEKHBIX JIUCIUILUIVH,
MPOJOJKEHUS 00pa30BaHUS;

e BBIPaOOTKA YMEHUH BBIMIOJHSITH YCTHO U MUCbMEHHO apudmeTnyeckue IelcTBus
HaJl YMCJIaMU; MEPEBOJIUTh MPAKTUYECKUE 3a]1a4 Ha S3BIK ajareOphl;

e HMHTEJUICKTyaJIbHOE pa3BUTHE, (HOPMUPOBAHUE KAUESCTB JIUYHOCTH, HEOOXOIUMBIX
YEJIOBEKY IS ITOJHOIICHHOM JKU3HHW B COBPEMEHHOM OOIIECTBE: SICHOCTh M
TOYHOCTh MBICJIU, KPUTUYHOCTh MBIIUICHUS, MHTYULIMS, JOTUHYECKOE MBIIICHHUE,
AJIEMEHTHI AJTOPUTMUUYECKON KYJIbTYpPbl, IPOCTPAHCTBEHHBIX IPEICTaBICHUMH,
CIIOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEH;

e (¢opMupoBaHHE TMpEICTABICHUH 00 HUIeIX ¢ MeTojax airedpbl Kak
YHUBEPCAIBHOTO SI3bIKA HAYKU U TEXHHUKHU, CPEJICTBA MOJICIMPOBAHUS SIBICHUN U
MPOILIECCOB;

e BOCIIUTAHHME KYJIbTYpPhl JIMYHOCTH, OTHOIICHHS K auredpe Kak K 4YacTH
00111eueIOBEYECKOM KYJIbTYphl, TOHUMAaHNE 3HAYUMOCTH aJreOphl JIJisi HAYYHO-
TEXHUYECKOT0 Mporpecca.

3agaum u3yyeHus ajaredpnbi:
e QOopMHUPOBATH IIEMEHTHI CAMOCTOATEIIBHON WHTEJUIEKTYAIbHON NEATEIbHOCTH



Ha OCHOBE OBJIAJICHUS aJreOpanvyecKUMH METOAAMM IIO3HAHUS OKPYXKAIOLIEro
Mupa (yMEHHMs YCTaHaBIUBaTh, OIWCHIBATb, MOJEIMPOBaTH M OOBACHATH
KOJIMYECTBEHHbBIE U IPOCTPAHCTBEHHBIE OTHOIICHNUS);

e Pas3BuBarh OCHOBBI JIOTUYECKOTO, 3HAaKOBO-CUMBOJINYECKOTO U
QITOPUTMHYECKOTO MBIIIJICHUS; IIPOCTPAHCTBEHHOT O BOOOpPaKEHUS;
MaTeMaTHYECKOU PEYH;

¢ Pa3BuBaTh NO3HaBaTENbHbBIE CIOCOOHOCTH;

e BocnurteiBaTh CTpeMIIEHUE K PACIIMPEHUIO MATEMATHYECKUX 3HAHU;

e CnocoOcTBOBaTh HMHTEJUIEKTYaJIbHOMY Ppa3BUTHIO, (OPMHUPOBATH KauecTBa
JUYHOCTH, HEOOXOIUMBbIE YEJIOBEKY ISl MOJHOLICHHOHN XU3HU B COBPEMEHHOM
o0I11ecTBe, CBOMCTBEHHBIE MAaTEMaTHUECKON ACSITETFHOCTHU: ICHOCTA U TOYHOCTH
MBICIIH, ~ WHTYWUIMH,  JIOTUYECKOIO0  MBIIUIEHHS,  MPOCTPAHCTBEHHBIX
IPEICTABICHUM, CTOCOOHOCTH K MTPEOJIOJIEHUIO TPYAHOCTEN;

e BocnuTeiBaTh KyJbTYpy JIMYHOCTH, OTHOLIEHHE K anredpe Kak K 4YacTH
OO0II1eUeI0BEYECKON KYJIBTYphl, HUrparoiied ocoOyi pojb B OOIIECTBEHHOM
Pa3BUTHH.

MECTO YYEBHOI'O IPEJIMETA «AJI'EBPA»
B YYEBHOM IIJIAHE

CormacHO afganTHUPOBaHHOW paboyeil mporpaMMe Ha H3y4YeHHE Y4eOHOro
npenMera «anredpay mo yueOHOMY IUIaHy THMHA3UH OTBOJIUTCS B 7-9 kiaccax mo 3
yaca B HeJleto, 4To coctanisieT 102 vaca B roji, 001iee 4YMCiIo y4eOHbIX 4acoB 3a 3
rojia ooyuenusi — 306 yacos.



COAEP KXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

Jlpobu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEXO0] OT OJHOU (POpMBI 3amucu
apobeit k apyroil. IloHsTMe panMOHAIBHOTO 4MCIA, 3alUCh, CPaBHEHUE,
YIOPSIOUMBAHUE  PALMOHAIBHBIX 4ucel. ApupMeTudyeckue AEUCTBUS C
palMOHAIIBHBIMYA YMCIIamMu. Pemienue 3agad U3 peaJlbHOW NPAKTHKY HA 4acTH, Ha
Ipoow.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeAesIeHHe, NpeoOdpa3oBaHUeE
BBIPA)KCHHI HA OCHOBE OIPEAEIICHHUS, 3auch 00apIMX yncel. [IponeHTsl, 3anuch
IOPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLUEHTOB. Tpu OCHOBHBIE 3a]lauM Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JO0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL

PeanpHble  3aBUCMMOCTH, B TOM 4Mciae TmpsMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTrMbIe
3Ha4YEeHUs NepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXy BETUYMHAMU B BUJC
dopmynsl. Beruucienus no popmynam. IIlpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEIECHUS OJOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHN C HATYPAJIBbHBIM [10KA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CtenieHp MHOrowieHa. Ciio)KeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOYJIEHOB. DOPMYIIbl COKPAICHHOIO YMHOKEHUS: KBAAPAT CYMMBI
1 KBaApat pasHocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTO4WJICHOB Ha
MHOXHUTEIH.

YpaBHeHHS U HEPAaBEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBWia MpPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHenHOe ypaBHEHHE C OIHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, PELIEHUE JINHEVUHBIX YpaBHEHUN. COCTABIICHUE YPABHEHU IO YCIIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 € MOMOUIBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHE C JIByMs IIEpEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVHEMHBIX YPaBHEHUW C JBYMS IIEpEMEHHBIMU. PenieHne CcHUCTEM YypaBHEHHM
croco6oM noAcTaHoBKH. [IpuMeps! penieHust TEKCTOBBIX 33/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUN.

DyHKIUU

Koopaunara Touku Ha npsimon. Uucnossle npoMexxyTKku. PaccTosiHne mexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa



TOYKH Ha KOOPJIMHATHOM MockocTu. [IpumMeps! rpadukoB, 3agaHHbIX GOpMyTamMH.
Urenue rpaduxoB peanbHbIX 3aBucuMocTeil. [Tonstue dynkuuu. I'paduk dyHKIMH.
CgoiictBa (ynkiuid. JIunennas ¢ynkius, e€ rpaduk. I'paduk dyskuu y = [x|.
['padmyeckoe pelnieHne JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YPaBHEHU.

8 KJIACC

YucJia u BbIYHCIEHUS

KBampaTtueiii kopenp u3 uucia. Ilonarne 00 wuppanMoHAIBLHOM YHUCIE.
JlecaTudHble TPUOIMKEHUS UPPAIMOHANIBHBIX uncesl. CBOMCTBAa apu(METHICCKUX
KBaJ[paTHBIX KOPHEH W UX MPUMEHEHHE K MPe0Opa30BaHMIO YHNCIOBBIX BhIpAKCHUN
U BBIYMCIICHUAM. JleMCTBUTEIIbHBIC YUCIIA.

CrteneHb C IIETBIM IToKa3aTeaeM U €€ cBorcTBa. CTaHaapTHAS 3alKUCh YUCTA.

AaredpanvyecKue BbIPpAKEHUSA

KBanpaTHblii TpEXuiieH, pa3okeHHe KBaAPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckod apoow.
CnoxxeHue, BbIUUTAHUE, YMHOXEHHE, JEJIEHUE alreOpanyeckux ApoOe.
PanmonanbHble BBIpaKEHUS U UX IPE0Opa30BaHUE.

YpaBHeHUs 1 HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, popMyia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOISIIMXCS K JMHEHHBIM W KBAJPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

I'padrueckas mHTEpHpETaLds YPAaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHHW C JBYMs NepeMeHHbIMH. [Ipumepsl pemeHus cuctem
HEJIMHEVHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJIHOW NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIUU

[Tonstne Qynkumu. OOnacTe ONpeneneHus ¢ MHOXECTBO 3HAUCHUM
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux ¢ynkiuu. Urenue cpoiictB ¢pyHkmu 1o e¢ rpaduky. [Ipumeps
rpa@ukoB QyHKIHMA, OTPAXKAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, ONMUCHIBAIOIIME NPIMYI0O M OOpaTHYIO IPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, Y = x3, y = \x, y=|x|. [paduueckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.



9 KJIACC

Yucaa v BbIYUCICHUSA

PannonanpHbie yuciia, uppalvoOHaIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHBIC ApoOH. MHOXKECTBO JIEUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIE JeCATUYHbIE IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€UCTBUTEIBHBIX YACEN U KOOPAUHATHOM MIPSMOM.

CpaBHEHHME JIEWCTBHUTENIBHBIX YHCEN, apU(PMETUYECKUE JEHUCTBHS C
JNEUCTBUTEIBHBIMHA YHCIIAMU.

Pasmepbl OOBEKTOB OKPYXKAIOLIETO MHpA, JIUTEIBHOCTh TMPOIECCOB B
OKPY’KAIOILIEM MHDE.

[Tpubnu>xéHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh puOImxkeHusi. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneliHoe ypaBHeHHME. PemieHune ypaBHEHWH, CBOISIIMXCS K JIMHEWHBIM.

KBangpaTHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOISAIINXCA K KBAJIPATHBIM.
bukBaapartHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThE U YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aj1ady
anredpan4eckuM METOI0M.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMH M ero rpaduk. Permenue cuctem aByx
JINHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellieHne cucreM IByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTopoil creneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 33/1a4 aNreOpandecKuM CocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEeHCTB C OJIHOW mepemeHHoW. KBaapaTHble HepaBEeHCTBA.
I'paduueckass wHTEpmpeTanysi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DyHKIUU

KBanmpatnunas ¢ynkius, e€ rpaduk u coiictsa. [lapaboisia, KoopaAHMHATHI
BEPIIMHBI 1TapabOoIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipaduxu dyuxumit: Y = kx, y =kx + b, y = k/x, y = x3, y=Vx, y = |X|, u ux
CBOKCTBA.

YucJioBbIe NOCTIEA0BATEIbHOCTH U Mporpeccuu

[IonsiTME YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIIBHOCTH
peKyppeHTHOH dhopmyoii u popmysoil N-ro uieHa.

ApudmeTrnueckas U reoMerpuueckas mnporpeccun. @opmyssl N-ro ujaeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMbI TIEPBBIX N UJICHOB.

N300paxeHne 4YieHOB apuPMETHUECKON U Te€OMETPUYECKOW Mporpeccuit



TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIbHBIM POCT.
CJ105kHBIE€ TPOLICHTHI.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHS MPOTPAMMBI Y4eOHOTO Kypca«Anredpar
XapaKTEPU3YIOTCSL:

1) maTpuoOTHYECKOE BOCIIMTAHNE:

IPOSIBJICHUEM HMHTEpeca K TMPONUIOMY M  HACTOSAMIEMY POCCUHCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSM  POCCHUHCKHUX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIbI, K HCIOJb30BAHUID ITUX
JOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpaIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN TpaXkJIaHWHA U pealu3aluu €ro
1paB, NPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUN, IPOLUEAYp T'PaXAaHCKOro oOuiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUUECKUX MPOOJIEM, CBA3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYECHOI'O;

3) Tpy/iI0BOE BOCTIMTAHHE:

YCTAHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PEIIEHUH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpodecCHOHATbHON
NESATEIbHOCTH W Pa3BUTUEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM UHJIMBUIyaIbHOW TPAEKTOPUHU 00PA30BAHMS U KU3HEHHBIX IIJIAHOB C
Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEUICHHUM, pacCyX ACHHW, YMEHUIO BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpUEHTallMed B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKd Kak cQepbl 4YeloBEeYeCKOn
NEeSATEIbHOCTH, TANOB €€ Pa3BUTUS W 3HAYMMOCTH JJI Pa3BUTHS IIMBUIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH M MATEMaTUYECKOW KyJIbTYpOW KakK CpPEICTBOM
NO3HAHUS MHpPA, OBJANECHUEM MPOCTEUIIMMHU HAaBBIKAMHU HCCIEI0BATENbCKON
NeSTEIbHOCTH;



6) ¢usmyeckoe BocmuTaHUE, (GOPMHPOBAHHE KYJIbTYPbI 310POBbSl H
IMOILMOHAJILHOTO 0JIaronoJyums:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETO
3I0POBbS,  BEJACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0pOBOE  TMHUTaHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHIATHH W OTABIXAa, peryispHas (uU3ndIecKas
aKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HABBIKA PEPIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JIOrHY€eCKOe BOCIIUTAHHUE:

OpHUEHTaIMel HAa MPUMEHEHUE MaTEeMaTHYECKUX 3HAHUM /I PEICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKU
WX BO3MOXXHBIX MOCJIEACTBUH JUIsI OKPYXKAIOMIEH CPEIbl, 0COZHAHUEM TII00aTbHOTO
XapakTepa IKOJOTHUYECCKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanTanuMs K M3MEHSIOIMMMCS YCJIOBHSAM CONUAIBHOW WM NMPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBHUAX HEOINPEICICHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATCIIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MpUOOpPETaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 OTBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
dbopMyIUpOBATH UJEH, TIOHSTHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOC PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUS, (OPMYJIUPOBATH U OIEHUBATHh PUCKU U
MOCJIEACTBHUSA, (OPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiiCTBUS
Ba3oBble Jiornueckue 1eicTBUA:

e BBUBIKITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC NPHU3HAKM MaTEMaTHUYECKHX
O0OBEKTOB, MOHATHI, OTHOLIEHUHN MEXKIY MOHITUSIMH, (DOPMYITHPOBAThH OMPEICICHHUS
MOHSTHM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS JJIsI
000011IeHHS U CPAaBHEHUSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

e BOCHpPUHUMATh, (OPMYJIHpPOBATH W  NIPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUILIATENIbHbIC, EAMHUYHBIE, YACTHBIE U 00ILHE, YCIOBHBIE,

e BBIIBJISATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B
(akTax, NaHHBIX, HAOJIIONEHUSAX U YTBEPKICHUSX, MpEAJaratb KpPUTEpUH JIs
BBIABJIICHUS 3aKOHOMEPHOCTEN U TIPOTUBOPEYN;

e JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3AaKOHOB JIOTHMKH, JEAyKTHBHBIX U



MHIYKTUBHBIX YMO3aKJIIOUEHUI, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e pa3bupaTh [10Ka3aTelIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsAMBIE U OT
MPOTUBHOTO),  MPOBOJAMTH  CAMOCTOSATEIBHO  HECJIOXHBIE  JI0Ka3aTeIbCTBa
MaTeMaTUYeCKUX (aKkTOB, BBICTpaMBaTh APIyMEHTALUIO, MPUBOAMTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cmoco0 pemeHus y4eOHOW 3adaud (CpaBHHBATh HECKOJBKO
BAPUAHTOB pELIEHUs, BHIOMpaTh HanOoJIee NOAXOASIINNA C YIETOM CaMOCTOSATEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaresibCKkue AeiCTBUS:

e  HCIIOJIB30BaTh BOMNPOCHI KAK MCCIEIOBATENbCKAA HHCTPYMEHT MO3HAHUSA,
dopMynupoBaTh  BOMPOCHL,  (UKCHUPYIOIIUME  MPOTHBOpEYHE,  MIpodiemy,
CaMOCTOSTENIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

e TIIPOBOJIUTH II0 CAMOCTOSITENBHO COCTaBJICHHOMY IUIAHY HECIJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;

e  CaMOCTOSITENBHO (POPMYIMPOBaTH OOOOLIEHUS M BBIBOABI IO pe3yJbTaTaM
OPOBEACHHOIO  HAOJIOACHMs,  HUCCIEJOBaHMS,  OLIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHUI;

e TIPOTHO3UMPOBATh BO3MOXHOE pa3BUTUE INIpoLecca, a TaKKE BbIIBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIIBJISATH HEAOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

e BBIOMpATh, AHAIU3UPOBATH, CHCTEMATU3UPOBaTh W HHTEPIPETHPOBATH
MH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM IMpeICTaBICHMUS;

e BBIOMpaTh (opMy TMpeACTaBieHHS UHGOPMAIMM U  WUIFOCTPUPOBATH
penraemMble 3a/1a4M CXeMaMu, 1uarpaMmmMaMu, HTHOU rpaukoi U MX KOMOWHALMSMU;

e OLIGHMBATh HAASKHOCTh HMHPOpPMAIMM MO KPUTEPUSM, HPEII0KEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:

e  BOCHPUHUMATh U POPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCJIOBUSIMU U
LEeJIsIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THUCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOJAy peUIeHUs 3aJayH,
KOMMEHTHPOBATH MTOJIyYEHHBIA PE3YNIbTAT;

e B X0/€ 00CYXJEHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBl,
npo0sIeMbl, peraeMoi 3aJja4uu, BEICKa3bIBaTh UJI€H, HAIICJICHHbIEC HA MOKUCK pElIeHUS,
COMOCTAaBIIATb CBOM CYXJEHUS C CYXKICHUSAMH JAPYIMX YYacTHUKOB JIMaJiora,
oOHapyXWBaTh pa3M4u€ ¥ CXOJCTBO TIO3WIIMH, B KOPPEKTHOW (opme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

e IPEACTABIIATH PE3YJbTATHl PELUEHUS 3aJauM, SKCIIEPUMEHTA, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYE€TOM 3a]ad



Mpe3eHTAMU U OCOOCHHOCTEN ayIUuTOPUH;

e TIOHMMAaTh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYATbHON
paboTHI IpU PENICHUH YICOHBIX MATEMAaTHYCCKUX 33719,

e TPUHUMATH IENb COBMECTHOHM IEATENBHOCTH, IUIAHUPOBATH OPTaHH3AIUIO
COBMECTHOI pPabOThl, pachpeAesiarTh BUIbl paldOT, JOroBapuBaThCs, OOCYXKIATh
IpolLecC U Pe3yJibTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIOCH;

e Y4acTBOBATh B IPYMIMOBBIX opMax pabOThI (00CYykIeHUA, OOMEH MHEHUSAMH,
MO3TOBBIE HITYPMBI U IPYTHUE), BHIOJHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMH YICHAMH KOMAaH]Ibl, OLIEHUBATh KAU€CTBO CBOETO BKJIA/Ia B
oOui  MOpOAYKT MO  KpUTEepUsM,  CHOPMYIMPOBAHHBIM  YYACTHUKAMHU
B3aMMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBepPcaJdbHble YUeOHbIe 1eiicTBUSA
Camoopranusanus:

e  CAMOCTOSITEJIbHO COCTaBJIATh IUJIaH, AJITOPUTM pEIIeHUs 3afaud (WU €ero
4acTb), BBIOMPATh CIOCOO PELICHUS ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BAPUAHThI PEIICHUHN C YUYETOM
HOBOI MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOLUOHATbHBII UHTEJJIEKT:

e BIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpoliecca U pe3yJibTaTa
pelIeHrss MaTeMaTHYeCKOH 3a1auu;

e TMPEABUACTb TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH NpPHU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTHBBI B IEATEIHHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa AESITEIbHOCTU MOCTABICHHOW LEIH U
YCIIOBUSIM, OOBSCHATh MPUUMHBI TOCTHXKEHUS WM HEJOCTIKEHUS IENH, HAXOIUTh
OIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 7 KJjacce OOYy4arOlUMWCA TOJYYUT CICAYIONINE
MIpEAMETHBIC PE3YJIbTATHI:

Yuciaa 1 BbIYUCICHUSA

BrimonHsATh, codyeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JICUCTBUS C PAIMOHAILHBIMU YHCIIAMH.

Haxonuth 3Ha4YeHUsT YUCIOBBIX BBIPAKECHHM, TMPUMEHITH pPa3zHOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIUYMCIICHUSI 3HAYCHUN JPOOHBIX BBIPAKCHUIM, COMEPIKAIINUX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOH.

[lepexoauTh OT oAHOW (DOpPMBI 3amUCH YKcell K Apyroil (mpeoOpa3oBHIBATH
JECATUYIHYIO APOOB B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO IECITHYHYIO POOB).

CpaBHUBATh W YIIOPSI0YUBATH PAIMOHAIIBHBIC YHCIIA.

OKpyTasTh YKCIIA.



BBINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BIYMCIEHHUH, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUU. BBINOMHATE NEHCTBUSA CO CTENECHSAMHU C HATypaJbHBIMU
[IOKA3aTeISIMMU.

IIprMeHATh TPU3HAKA JETUMOCTH, PA3JI0KEHUE HA MHOKUATENIN HAaTyPAJIbHBIX
quced.

Pemare mpakTHKO-OpHEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM
BEJINYMH, IPONOPLUOHAIBHOCTBIO BEIWYMH, NIPOLICHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIIECHUs 3aa4 ¢ YYCTOM OTPaHWYECHHUH, CBSA3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsiredOpanyeckue BbIPAKEeHMSI

Hcnonp30Bath aireOpandecKyro TEpPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHMSI YU€OHOTO MaTepuania.

HaxomuTth 3HayeHHs OyKBEHHBIX BBIPQXKEHHM NpU 3aJaHHBIX 3HAUYEHUSX
[IEPEMEHHBIX.

BoinonHsaTe npeoOpa3zoBaHus LEI0r0 BEIPAKEHHUSI B MHOTOUJIEH NPUBEICHUEM
NOJJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINIONHATE YyMHOKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHA Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCymeCcTBIATh  Pa30KEHUE MHOTOWICHOB HAa MHOXHTENIM C ITOMOUIBIO
BBIHECEHUS 32 CKOOKH OOIIET0 MHOKUTENSI, TPYIIIUPOBKYU CJIaraeMbIX, IPUMEHEHUS
(opMyJ1 COKPALICHHOT'O YMHOXEHHUS.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUJICHOB JUUISl PEILEHUS PAa3IMYHbIX 3aja4
13 MAaTEMATHKU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHus BRIPAKCHUI.

YpaBHeHHS U HEPAaBEHCTBA

Pematp snMHENHBIE ypaBHEHHUS C OJHOW NEPEMEHHOM, NMPUMEHSS IPABUIIA
1epexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. IIpoBepATs, sABiseTcs
JIM YUCJIO KOPHEM YpaBHEHHS.

[IpumensaTh rpaduyeckre METOIbl IPU PEIICHUH JIUHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupate mnpuMepbl Map 4YHCElN, SBISAIOIIUXCS PEIICHUEM JIHUHEHHOIo
YPaBHEHMS C ABYMs IIEPEMEHHBIMMU.

CtpouTh B KOOPIMHATHON MIIOCKOCTU TpaduK JIMHEHHOTO YPAaBHEHUS C IBYMSI
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHUS.

Pewmars cucremsl ABYX JIMHEMHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU, B TOM
qucie rpau4ecKy.

CocraBisaTe M pewmiaTh JIMHEHHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH M0 YCIIOBUIO 3a1a4N, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTar.

DyHKUNH

N300paxaTh Ha KOOPAMHATHON MPSIMON TOUKH, COOTBETCTBYIOIIME 3a/1aHHBIM



KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATh YUCIOBBIE TPOMEKYTKH HA
aredpanvdeckoM s3bIKe.

OTmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3alaHHBIM KOOpIMHATaM,
CTPOUTH rpaduKu TMHEHHBIX GyHKIHH. CTpoutsh rpaduk QyHKIMu y = [X|.

OnucelBaTh C TMOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOJUTEIBHOCTD, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIMU MO 3HAYCHUIO €¢ apryMeHTa.

[Tonumars rpaguueckuii cnocod MpEeACTaBICHUS U aHAIU3a WH(pOpMaLUH,
U3BIIEKATh U MHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPA(UKOB PEATbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K koHuy o0yueHus B 8 Kiacce oOydaromuiicsi MOJXY4MT CJEAYIOLINE
MIpEAMETHBIE PE3YJIBTATHI:

Yuciia v BBIYUCICHUS

Hcrnonbs30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YyuCceN JUIsl CPAaBHEHHMSI, OKPYTJIEHUSI U BBIUMCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHATh TOHATHE apU(PMETHUYECKOrO0 KBAJAPATHOTO KOPHA, HaXOIUTh
KBaJpaTHbIE KOPHH, WCIOJb3Ys MPHU HEOOXOAUMOCTH KaJIbKYJATOP, BBITOIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJAEPKAIIMX KBAAPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt uucna 10.

AuredpanyecKkue BbIpaKeHHs

IIpyMeHATh MOHATHE CTENEHHM C LEJNbIM  II0Ka3aTeIeM, BBIIOJIHATH
npeoOpa30BaHus BbIPAKEHUH, COAEPIKALMX CTENEHH C LIEJBIM MOKa3aTeIeM.

BbINONHATE TOXKIECTBEHHBIE TPEOOPA30BAaHUS PALIMOHATIBHBIX BRIPAXKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUI HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUATEIH.

[IpumeHsTh npeoOpa3oBaHUs BHIPAKEHUMN JJI PEIICHUs pa3IMYHbIX 33]a4 U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewars yMHEHBIE, KBAaJpPAaTHBIE YPAaBHEHUS W PAlMOHAIBHBIE YpAaBHEHHS,
CBOJISIILIAECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocTenme UCCIEA0BaHUs YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCII€ C IPUMEHEHHEM TpaduiyecKUuX NMpeCTaBICHUN (yCTaHaBIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPAaBHEHUU PEILICHUSA, €CIIM MMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT ClIOBECHON (POPMYJIHUPOBKH 3a/layd K €€ anredpanyecKkon
MOJEIA C TIOMOIUBIO COCTaBICHUS YPAaBHEHUSA WIA CUCTEMBl YPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I10Jy4CHHBIN pe3yJIbTar.

[IpuMEHATH CBOMCTBAa YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHMWs], OLICHKU,



pelIaTh JIMHENHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M MX CHUCTEMBI, J1aBaTh
rpaUyecKyr0 WUIIOCTPALMIO MHOXECTBA PEHICHUIHEPABEHCTBA, CUCTEMbI
HEPaBEHCTB.
DOyHKIUU
[ToruMaTe U KCMONB30BATh (PYHKIIMOHAIBHBIE TIOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAUYCHMs), ONPENCNITh 3HaueHHE (YHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIUU IO €€ rpaduKy.
Crtpoutsb rpaduku 3J1eMEHTApHBIX GYHKIIUN BUAA:
y=k/x,y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOIT QYHKINH
o e¢ rpaduky.
K xonmy oOyueHus B 9 KJjacce OOy4arOmUNCA TOJTYYUT CICAYIOIINC
MPEIMETHBIC PE3YIbTATHI:
Yucsia v BEIYUCIEHUS
CpaBHUBAaTh U YHOPSAOYMBATH PAlMOHAIBHBIE M HppALMOHAJIBHBIC YHCIIA.
Boimonuate  apudmernueckue JEUCTBUS € PAIMOHAIBHBIMU  YHCIIAMH,
coyeTass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIMIOJHATH BBIYUCICHUS C
HMppanMoHaIbHBIMU YUCIAMU.

Haxonute 3HaueHus CTENEHEN C LEJIBIMU [T0KA3aTENsIMU U KOPHEH, BBIYUCIIATH
3HAYECHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh I€MCTBUTEIBHBIE YHCIIA, BBIMNOJHATh MPUKUAKY pe3yJbTara
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE U KBaApATHBIC YPABHEHUS, YPABHEHUS, CBOJAIINECS K HUM,
npocTerime ApoOHO-paIlMOHANIbHBIEC YPABHEHHUS.

Pematp cuctembl IBYX JIMHEHWHBIX YPAaBHECHHH C JBYMs IIEPEMEHHBIMU U
CHCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amayM  adreOpamdyeckuM CIocoOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHECHUS WJIA CUCTEMBI JIByX YPABHEHHM C ABYMS ITIEPEMEHHBIMM.

[IpoBOAUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKux NmpeAcTaBieHu (yCTaHABIUBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHHS, €CIM UMEET, TO CKOJIbKO, W
rnpoyee).

Pemate nuHelHBIE HEpPaBEHCTBA, KBAaJApaTHbIE HEPABEHCTBA, H300pakaTh
pellIeHNE HEPaBEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbI  HEPABEHCTB,
BKJIFOYAIOIINE KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSMOM, 3aMChIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEILIEHUN PA3IMYHBIX 33/1a4.

DyHKUNH

Pacnio3naBath (yHKIMM UW3y4eHHBIX BHUJOB. [loka3piBaTh cxemMaTHUeCKH



pacrojoKeHHUe Ha KOOPAWHATHOM TUIOCKOCTH TpadukoB GpyHKImid Buaa: Y = KX, Yy
=kx+b y=kix,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBUCUMOCTH OT

3Ha4YE€HUN KOA(PPUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouts 1 U300pakaTb CXeMaTU4YECKH IpadUKu KBaJApaTHUYHBIX (PYHKIIHIA,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHIA MO UX IpaduKam.

Pacnio3naBate KBagpaTHUHYIO (PYHKIUIO 110 (GOpPMYIIe, IPUBOIUTH IPUMEPHI
KBaJ[PAaTUYHBIX (QYHKLIUN U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

YucJioBbIe M0C/I€10BATEIbHOCTH U POrpeccuu

PacmioznaBath apuMeTHYECKyl0 M TEOMETPUYECKYIO MPOTPECCHUH TpH
pa3HBIX CcrocoOax 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJb30BaHHMEM (opMmyl N-ro  4JeHa
apu(pMeTHUYECKON U FeOMETPUUECKON MPOrpecCcrii, CyMMbI IIEPBBIX N YJIECHOB.

N300pakaTe Wi€Hbl IOCIEAOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIBHOCTSIMU, B TOM
Yucje 3aJlauyd U3 peajbHOM KU3HM (C HUCIOJIB30BaHUEM KaJIbKYJISATOPa, MU(GPOBBIX
TEXHOJIOTHM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudposBbie
Ne n/n P Konrpoabusie | Ilpakruyeckue (mucpp )
MPOrpamMMbl Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 UYucna u Beruncienus. Panyonansaeie o5 1 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
2 AnreOpandecKue BEIPAKCHHS 27 1 httos://m.eds00.ru/7f415690
bubnnorexa [JOK
3 YpaBHCHHS H HCPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6mmoteka I[IOK
4 Koopauwatst u rpaguick. yrkim 24 ! https://m.edso0.ru/7f415b90
bu6nmoreka [IOK
> [ostoperue u 0doOmene 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



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 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTHueckue (wicpp )
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThbI padoThbI
pecypchbl
bubnuorexa [JOK
1 UYucina u Beraucienus. KBaapaTtHeie KOpHU 15 htts://m.edsoo.ru/7fA17af8
5 Yucina u Beruucienus. CTeneHp ¢ UeabiM 7 bubmmoreka [JOK
MOKa3areyeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIPaKEeHUSI. 5 1 bubmmoreka [IOK
KBanpaTHbiii TpEexwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BIPaKECHHUS. 15 1 bubmmoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHnus u HepaBeHcTBa. KBagpaTHble 15 1 bubnnoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bubmuoreka [JOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
but6mmoreka [JOK
o .
8 YHKLUHH. OCHOBHEIC OHSTHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
o Y
o YHKUHH. HHCTIOBBIC QYHKIUHA o https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
1 IT 2
0 OBTOPCHHE 11 0000LICHHC 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

KonuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM uugposbie
Ne i/ P Konrtpoasubie | IlpakTuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Uwucna u Berunciienus. JleicTBUTEIbHbIC 9 bubnmoreka [IOK
4HcIIa https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnnoreka [IOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnoreka [IOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bu6nmotexa [IOK
4 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 16 1 httos://m.eds00.ru/7£419d08
bu6nmmoreka [IOK
° Oymrum 16 L https://m.edso0.ru/7f419d08
bu6nmmoreka [IOK
6 Uucnoble NOCIE10BaTENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS 18 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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 IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero U3yuyeHHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThbI
pecypchbl
1 [TonsiTHE panOHAIBHOTO YKCIa 1
Apndmernueckue IeHCTBUS C
2 P 1
palMOHAIBHBIMU YU CTIAMU
ApndmMernueckue IeiCTBUS C
3 P 1
palMoOHATBHBIMH YHCTIAMU
Apndmernueckue IeHCTBUS C
4 P 1
panMoHATBHBIMH YHCTIAMU
Apndmernueckue IeHCTBUS C
5 P 1
palMoOHATBHBIMH YHCTIAMU
Apndmernueckue 1eHCTBUS C
6 P 1
palMoOHATBHBIMH YHCTIAMU
CpaBHeHuHe, yIopsiiounBaHue
7 i 1
parMoOHATBHBIX YHCEIT
CpaBHeHHne, ynopsaounBaHue
8 s 1
palMOHANIBHBIX YHCEI
CpaBHeHHne, ynopsaounBaHue
9 I 1
paIrMOHATBHBIX YHCEIT
10 CremneHs ¢ HATypaTbHBIM 1 bubnmnoreka [IOK
MoKazaTelieM https://m.edsoo.ru/7f4211de
1 Cremnenb ¢ HaTypaIbHBIM 1 bubnmoreka [IOK
MoKazaTelneM https://m.eds00.ru/7f421382



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

12 Crenenb ¢ HaTypaIbHBIM bubnnoreka [IOK
II0Ka3aTesemM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJbHbIM bubnmoreka [JOK
MOKa3aTeJIeM https://m.edsoo.ru/7f4218be
1 CreneHsb ¢ HaTypaJIbHBIM
MoKa3areiaemM
15 Pemennie ocHOBHBIX 3a/1a4 Ha JIpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemennie ocHOBHBIX 3a/1a4 Ha JIpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JIpooOH,
MIPOLIEHTHI U3 PEAbHOMN MPAKTUKH
18 Pemenrie ocHOBHBIX 3a/1a4 Ha JIpooOH,
MIPOLIEHTHI U3 PEAbHOM MPAKTUKH
19 [IpusHaky 1eTMMOCTH, pa3IOKEHUS
Ha MHOXXHUTEIIU HATypaTbHBIX YHCEI
20 [IpusHaku 1eTMMOCTH, pa3IOKEHUS
Ha MHOXXHUTEIIU HATypaIbHBIX YHCEI
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOTMOPIIMOHATBHOCTH
99 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIUOHATEHOCTH
23 Peanbubie 3aBucumocTu. [psimas u
oOpaTHas TPOIMOPITMOHATBHOCTH
24 Peanbubie 3aBucumocTu. [psimas u
o0OpaTHas MPONOPLUOHAIBHOCTH
o5 Kontponbras pabora 1o reme

"ParmoHanpHEIe ynciia"



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

Bu6muoreka [JOK

26 b
YKBCEHHRIC BHpaxeimt https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 Dopmyb
29 [Tepemennsbie. JlonycTUMBbIC 3HAYCHUS
MepeMEHHBIX
[IpeoOpazoBanre OYKBECHHBIX
30 BI:II) a)KI;HI/Iﬁ ack zm/le CKOOOK 1 bubamorexa HOK
P > Pacip https://m.edsoo.ru/7f41fafa
MIPUBE/ICHUE ITO00HBIX CIIAaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BI:II) a)KI;HI/Iﬁ ack I}:ITI/IG CKOOOK 1 bubmmorexa [IOK
P > PAckp https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TIOJJOOHBIX CIIAraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MIPUBE/ICHUE MTOO0OHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUI, paCKpbITHE CKOOOK
MIPUBEICHUE TIOJJOOHBIX CIIAraeMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHbIM bubnuoteka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [HOK
IOKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [HOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
Bbu6nmuoreka [JOK
37 M
HOTOTICHA! https://m.edsoo.ru/7f42276e
38 MHOro4ICHBI bubmoreia HOK

https://m.edsoo.ru/7f422930



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

39 CnoxxeHue, BBIMUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYWICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHune, BBIYUTaHUE, YMHOKCHUE Bu6nmuoreka [IOK
MHOTOWICHOB https://m.edsoo.ru/7f422cc8
a1 CiioxeHune, BBlYUTaHUE, YMHOKCHUE Bu6muoreka [IOK
MHOTOYWICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIMUTAHUE, YMHOKEHUE bubmnoreka LIOK
MHOTOWICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPALIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPALIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpAIIEHHOTO bubnnorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKpAIIEHHOTO bubnuoreka LIOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKpAIIEHHOTO bubnuoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 Pasznoxenre MHOTO4JICHOB Ha bu6nmmoreka [IOK
MHOXXHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOTOUYJIEHOB Ha bu6mmorexa [IOK
MHOXKUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOTO4JICHOB Ha Bbu6nmuoreka [JOK
MHOXHUTEIU https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOTO4YJIEHOB Ha
MHOXHUTEITH
59 KontponbHas paboTa mo teme

"Anrebpanyeckue BhIpaKeHUs"



https://m.edsoo.ru/7f422af2
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

VYpaBHeHue, IIpaBuia

53 peoOpa3oBaHus YPaBHCHHSI,
PaBHOCUIILHOCTb YpaBHEHUI
JInHenHoe ypaBHEHHE C OTHOU
o4 [IEPEMEHHOM, peLIEHNE JIMHENHBIX
yYpaBHEHHI
JInHeitHoe ypaBHEHHE C OJJTHOU
55 MepEMEHHOM, PEeIICHUE JIMHEUHBIX bubmorexa [IOK
PEMEHHOH, p https://m.eds00.ru/7f420482
ypaBHEHUI
JInHenHoe ypaBHEHUE C OTHOU
56 MIEPEMEHHOMH, pelIeHue JIMHEHHBIX
yYpaBHEHUI
57 Pemienue 3a1a4 ¢ momMoIsr0 bubmuorexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemtenue 3a1a4 ¢ TOMOIIBEO bu6mmoreka [IOK
YpaBHEHUI https://m.edso0.ru/7f420806
59 Pemtenue 3a1a4 ¢ TOMOIIBEO bu6nmmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f4209a0
60 Pemtenue 3aga4 ¢ TOMOIIBEO bu6nmmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f420e6e
61 JIuneltHoe ypaBHEHHE C ABYMS bubnmnoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JluneltHoe ypaBHEHHE C ABYMS bubnmnoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa ABYX JIMHENHBIX YPaBHEHU N bubmuoteka [IOK
C ABYMs MEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa ABYX JIMHEHHBIX YPaBHEHU I

C ABYMs IICPCMCHHBIMU



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

Cucrema qByX JTUHENHBIX ypaBHEHUI

o C IByMs IEPEMEHHBIMU
66 CucreMa ABYX JIMHEHHBIX YPaBHCHUH
C IByMsI II€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI buomorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUH bubamorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI Bubnuotexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUH
71 Pemenne cucreM ypaBHeHHH
79 KonTtponbHas paboTa o teme bubnuoreka LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMon bromorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka LIOK
74 Hicronble mpoMesky ki https://m.edsoﬁu/7f41dff2
75 YucnoBsle IPOMEKYTKH
76 PaccrosiHue Mexy 1ByMs TOUKaMH
KOOPJAMHATHOU IIPSAMON
77 PaccrosiHMe Mex 1y 1ByMS TOUKaMH
KOOPJAMHATHOU IIPSAMON
78 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnoreka [HOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bub6nuoreka [IOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a7aHHBIX bubmuoteka [IOK



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
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumepsl TpaduKOB, 3aJaHHBIX

bu6mmoreka [IOK

81
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsl TpaduKOB, 3aJaHHBIX
bopmynamu
83 UYrenue rpadukoB peasbHBIX bubmmoreka LIOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UYrenue rpadukoB peasbHbIX
3aBUCHUMOCTEN
bubmuorexa [JOK
8 Honsrue Gy https://m.edsoo.ru/7f41ef06
86 I'paduk QyHKIIUN
N N bubmuorexa [JOK
87 Coicsa (yicuit https://m.edsoo.ru/7f41f078
N N bubmuorexa [JOK
88 Coicsa (yicuit https://m.edsoo.ru/7f41f1fe
. bubnuoteka [IOK
89 Tlinefias pyHiLmA https://m.edso0.ru/7f427282
. bubnuoteka [IOK
%0 Tlinefias pyHiLmA https://m.edso0.ru/7f427412
o1 [Toctpoenue rpaduka TMHEHHON bu6mmoreka LIOK
byHKIMN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TMHEHHON
byHKIMN
93 I'padux pyaxmmm y =[x|
94 I'paduk byaknum y =[x|
95 KonrponsHas pabora o teme bubmmoreka LIOK

"Koopaunats! u rpapuku. OyHkmmn”

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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

/ Beepoccuiickast mpoBepovHas
pabora

9% HroroBas koHTpoOJIbHAS paboTa / 1 bubnmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOIOB Kypca 7 Kiiacca, 000011IeHHe 1
3HaAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kjacca, 0000meHue 1 bubmorexa [IOK

oY ’ https://m.eds00.ru/7f42932
3HAHUHT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 Kjacca, 0000meHue 1 bubmorexa [OK
N P ’ https://m.edso0.ru/7f42a0e0
3HAHUHT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

100 METOJIOB Kypca 7 Kiacca, 0000meHue 1
3HaAHUU
[ToBTOpEHNE OCHOBHBIX TIOHITHIA U

101 METO/IOB Kypca 7 kiiacca, 0000111eH1e 1 bubmorexa OK

oKy ’ https://m.edsoo.ru/7f42a27a
3HAHHN
[ToBTOpPEHNE OCHOBHBIX IMOHATHH H
102 METOJIOB Kypca 7 Kjacca, 0000meHue 1 bubmorexa [IOK
ORISR ’ https://m.eds00.ru/7f42a900
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Jara nudposbie
Tema ypoka Konrpoiabnbie | IIpakTnyeckue
n/n Bcero u3yueHHusi | o0pa3oBaTeJbHbIE
padoTsI padoTsbI
pecypcsl
1 KBagparuslii KOpeHb U3 yncia 1 bubmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [JOK
2 [TonsiTrie 00 UppaMOHATHFHOM YHCIIC 1
ppat https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOIKEHUS 1
UpPpaLMOHATIbHBIX YHCET
4 JlecATUYHBIE TPUOTKEHHS 1
HPPALMOHATIBHBIX YHCEN
JlelicTBUTENbHBIC YHCTIA
CpaBHeHUE NEHCTBUTENbHBIX YUCET
CpaBHeHUE NEHCTBUTENBHBIX YUCET
8 ApudpmeTrnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUa X* = & 1
CaoiicTBa apudmMeTHIecKux bubmuotexa [LIOK
10 . 1
KBaJpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(pMETHUECKUX 1 bubnuoteka [IOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[TpeoOpa3oBaHue YUCIOBBIX
12 BBIPAXXECHU, COAEPIKALINX 1 bubmmorexa [IOK
P > CONEPITi https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [TpeobOpazoBaHme YUCIOBBIX 1 bubmuoteka [IOK



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

BBIPAYKEHH, COAECPIKAIINX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHme YUCIOBBIX

bubnuorexa [IOK

14 BPIPECIHIH, CORCPAATIIR https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3oBaHme YUCIOBBIX

15 BBIPAKECHUH, COAEPIKALUX buomiorexa LIOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CremneHb ¢ LETBIM MOKa3aTeIeM bubmorexa LIOK

https://m.edsoo.ru/7f4354a4

CrangapTHas 3aluch 4ucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO

17 Mupa (0T I€MEHTapPHBIX YaCTHULL J10 bu6mmoteka [LIOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIHHOCTH TPOIIECCOB B
OKPY’KaroIleM MUpPe

18 CBolicTBa CTEIICHH C IETBIM bubnuorexa [JOK
IIOKa3aTeeM https://m.edsoo.ru/7f435648

19 CBolicTBa CTEIICHU C IETBIM bubnuorexa [JOK
I10Ka3aTesIeM https://m.edsoo.ru/7f435648

20 CBoiicTBa CTENEHU C 1IEJIBIM bubnmnoreka [IOK
[OKa3aTeyieM https://m.eds00.ru/7f435648

21 CBoiicTBa CTENEHU C 1IEJIBIM bubnuoteka [IOK
[OKa3aTeyieM https://m.edso0.ru/7f43599a

29 CBoiicTBa CTENEHU C 1IEJIBIM bubnuoteka [IOK
IOKa3aTeyieM https://m.edso0.ru/7f435ed6

23 KBanpaTHslii TpeéxuneH

24 KBagparusiii TpexdiieH



https://m.edsoo.ru/7f42ded4
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
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Pasnoxxenune kBagpaTHoro bubnuorexa [IOK
TPEXWIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [IOK
TpeXuJieHa HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbnas pabora no remam
27 "KBanparusie kopHu. CTeneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatubiii TpexuieH"
bubnnorexa [JOK
28 Axtrebparriecias 1pods https://m.edsoo.ru/7f430382
JonycTuMble 3HaYeHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BhIpaKEeHUS
JlonycTuMble 3HaUECHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredbpanvecKie BRIPaKCHUS
31 OCHOBHOE CBOWCTBO bubnuorexa [JOK
anredpanveckon 1podu https://m.edso0.ru/7f4308e6
N bubnuorexa [JOK
32 Cokpatnere apobeit https://m.edsoo.ru/7f430a8a
. bubnuorexa [IOK
33 Coxpamenne apodei https://m.edsoo.ru/7f430f44
. bubmuorexa [JOK
34 Coxpaere apobeit https://m.edsoo.ru/7f430f44
CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bu6nunotexa [IOK
35 .
U JIeJIeHne anre0pandeckux Jipooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIMUTAHUE, YMHOKEHUE bubnuoteka [IOK
U JIeJIeHHe anre0pandeckux Jpooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIMUTaHUE, YMHOKEHHE Bbubnunoreka [IOK



https://m.edsoo.ru/7f42fd38
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
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JINICHHE aareOpanveckux apooeit

https://m.edsoo.ru/7f4318c2

CnoxxeHue, BBIMUTAHUE, YMHOKEHUE

bu6mmoteka [IOK

38
U JIeTIieHUE anreOpandecKux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BHIPAKEHUM,
39 cop e xlc)a ux anreo I:u/mecxne bubmorexa HOK
Aepaatl P https://m.eds00.ru/7f43259¢
apodu
[IpeoOpa3oBanue BLIPAKEHUH,
40 cop e )Ea ux anreo I;qucxne bubmmorexa [IOK
ACpXatt P https://m.edsoo.ru/7f432736
apodu
IIpeoOpa3oBaHue BLIPAKEHHIH,
41 cop e )Ea ux ajareo I:uxlqecxne bubmmorexa [IOK
Aepra p https://m.edsoo.ru/7f432736
Ipoou
42 KonrtponsHas paboTa 1o teme bubmuoreka [LIOK
"Anredpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoteka I[IOK
4 K
3 BAJIPATHOC ypaBrcHue https://m.edsoo.ru/7f42eela
44 Henonxoe kBagpaTHOE ypaBHEHHUE bubmorexa [IOK
P P https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmyia KopHeH KBaApaTHOTO bubmuotexa [LIOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmya KopHEl KBaApaTHOTO bubmuoreka [LIOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
dopmysa KOpHEH KBaApaTHOTO bubmuorexa [LIOK
48
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [IOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubnuorexa [IOK

>0 Teopena Brera https://m.eds00.1u/7f430076
51 Pemenue ypaBHeHU, CBOIALINXCSA K bu6mmoteka [LIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHM, cCBOAALIMXCS K bu6mmoteka LIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnuorexa LIOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuorexa LIOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a/1a4 C bubnuoreka [JOK
ITIOMOILIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢c
56 Permrenne TeKCTOBBIX 3a1a4 C bu6nmmoreka [IOK
MOMOIIBIO KBAJIPAaTHBIX YPABHEHHI https://m.edsoo.ru/7f42f8f6
57 KonTponbHas pabota no reme bubmuorexa [LIOK
"KBanpaTHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuHeitHOE ypaBHEHUE C IBYMSI
58 NEePEMEHHBIMH, €r0 rpauk,
MIPUMEPHI PEIICHUs] ypaBHEHHH B
LEBIX YUCIIaxX
JIuneliHOE ypaBHEHHE C JIBYMS
59 MEPEMEHHBIMH, €T0 rpauk,
MIPUMEPHI pEIICHUs] ypaBHEHHH B
LEBIX YUCIIaxX
JIuneliHOE ypaBHEHHE C JIBYMS
60 MepEMEHHBIMHU, €ro rpaduK,

MIpUMEpHI pElIeHHs] ypaBHEHUI B
LEJIBIX YHCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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

61

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMsI TIEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUM C ABYMsI IEPEMEHHBIMU

64

[Tpumeps! pemeHus cucTem
HEJIMHEUHBIX YPaBHEHUM C ABYMS
NepeMEHHbIMU

65

[Ipumepsl perieHus cucreM
HEJIMHEHHBIX YPAaBHEHUM C ABYMS
IIEPEMEHHBIMU

66

I'paduueckas naTEpHIpETALIAS
YpPaBHEHUS C IByMsI IEPEMEHHBIMH U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

bu6mmorexka I[IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLIUs
YpPaBHEHUS C IByMsI IEPEMEHHBIMH U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

bu6mmoteka I[IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekcTOBBIX 3aa4 ¢
ITOMOLIBIO CUCTEM YPAaBHEHU I

69

Pemenne TekcTOBBIX 3a7a4 ¢
ITOMOLUIBIO CUCTEM YPAaBHEHU N

70

Perrenune TekCTOBBIX 3a4a4 C
MMOMOIIBIO CUCTEM YPaBHEHU I

71

UwucoBble HEpAaBEHCTBA U MX
CBOMCTBa



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM NIepeMeHHON
74 JInHeHbIE HEpAaBEHCTBA C OJJHOM bubnnoreka [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
JIuneiiHble HepaBEHCTBA C OJTHOM bu6mmotexa LIOK
75 .
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JInHelHbIe HEpaBEHCTBA C OHOU
IIEPEMEHHOM U UX pELICHUE
77 Cuctembl IMHEHMHBIX HEPABEHCTB C bubmmoreka [IOK
OJIHOM IEPEMEHHOM U UX pELICHHE https://m.edsoo.ru/7f42cb88
78 Cucrembl INHEWUHBIX HEPABEHCTB C bubnnoreka [IOK
OJIHOM NIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PELICHUE
N300paxenue penieHus JMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOU MPSIMOi
N300paxeHnue petieHus JMHEHHOTo
81 HE ali:HCTBa Hpnx CHUCTEM Ha bubmorera HOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOU MPSIMOit
Kontponbras pabota 1o remam
82 "HepasenctBa. Cuctembl
ypaBHEHHUH"
bubnunorexa [IOK
83 [Tonstue KIMH
Py https://m.edsoo.ru/7f433c12
84 Ob6nacTh onpezieieHus: U MHOXXECTBO bubnmoreka [JOK

3HaYeHUH PYHKUIUU

https://m.edsoo.ru/7f433d84



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

85

CriocoOb1 3aganust QyHKITUHA

86 I'padux GyHKImMN
87 CaoiicTBa pyHKINH, UX
oTroOpakeHHe Ha rpaduKe
88 YreHue v MOCTpOCHUE rpadKOB
byHKINN
89 [Tpumeps! rpadukoB GyHKINH,
OTPAKAIOIINX PEATBbHBIC TPOIECCHI
OyHKIUY, ONTUCHIBAIOIIHNE TIPIMYIO U
90 06YI;TE MIPOIIO I/I(Eaanr;Ie ’ bubmmorexa [IOK
PATHYIO HPOHOpH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 I'unep6ona
bu6nmmoreka [IOK
%2 Tnnepbona https://m.edsoo.ru/7f4343e2
bu6mmoteka I[IOK
r =x?
9 paduic pymiwin y = X https://m.edso0.ru/7f434572
Oyukmum Y =X, Y= X3, y=Vx, y =
94 |x|'yj I:@H‘:/GCKoey GHI€H)I//I€ ’ brbsmorexa HOK
1P . p . https://m.edsoo.ru/7f434d38
YpaBHEHHI M CHCTEM YpaBHEHHI
[ToBTOpEHUE OCHOBHBIX MMOHATHH U
METOJI0B KypCOB 7 U 8 KJIacCOB,
95 0000MIeHE 3HAHMIA / bubmmorexa [TOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickast npoBepouHas
pabota
Hrorosas koHTposbHas padora /
96 Bcepoccuiickas mpoBepodHast bubmorexa [OK
P https://m.edsoo.ru/7f434eb4
pabota
97 [ToBTOpEHNE OCHOBHBIX MTOHATHI U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOOB KypcoB 7 1 8 KJ1accoB,
000011IeHNe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX IMOHATUH U

bubnuorexa [IOK

1
%8 MCTOJ0B KYpCOB 7 H 8 K1aCCOB, https://m.edsoo.ru/7f43736¢
000011eHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHATUH U
99 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHUI
[ToBTOpEHME OCHOBHBIX IMOHATUH U
100 METOAOB KYPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
#IOB XYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX IMOHATUHI U
101 METOAOB KYPCOB 7 U 8 KJIaCCOB 1 Bubmuoreia IJOK
#OB XYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOIO0B KypcoB 7 U 8 Ki1accoB 1 Bubmaorexa IOK
7108 KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOIT'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KonuyectBo yacos DJICKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypora Bcero Kontpoapusie | Ipaktirieckue f/ll3y‘leHI/Iﬂ :)16[()1:;0B3Teﬂbl-lble
padoTsI padoTsbI pecypest
PannonaneHele uncia,
1 HMpPPALMOHAIIBHBIE YUCIIa, KOHEYHBIE U 1
OeCKOHEUHBIE IECATHYHBIC IPOOH
MHO0X€eCTBO JIeHCTBUTEIIHLHBIX YHCE;
2 JEHCTBUTENBHBIEC YMCIIAa KaK 1
OeCKOHEeUHbIE AeCATUYHBIE 1poOU
B3aumHO 0/1HO3HaYHOE COOTBETCTBUE
3 MEX/1y MHOKECTBOM JIEWCTBUTEIBHBIX 1
4KCeNl 1 MHOXKECTBOM TOUYEK
KOOPAMHATHOU IIPSIMOU
CpaBHeHUE NeHCTBUTENBHBIX YUCED,
4 apupMeTHYECKUE TEUCTBUS C 1
JNENCTBUTEIBbHBIMY YU CIIaMU
5 [TpubnmxeHHOe 3HaYeHNE BEITUYUHBI, 1
TOYHOCTH MPUOINKEHUS
OxpyrieHune uncen 1
7 OxpyrieHune uncen
3 [Ipukuaka v oreHKa pe3yabTaToB 1
BBIUMCIIEHUI
9 [Ipukuaka v oreHKa pe3yabTaToB 1
BBIYHCIICHUI
10 JIuneitnoe ypaBHeHue. Pemenue 1 bu6mmorex LIOK




YPaBHEHUM, CBOISIIMNXCS K JIMHEHHBIM

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

JInnelinoe ypaBHeHue. Pemienue

11
YpPaBHEHUI, CBOASALIMXCS K IMHEUHBIM
KBagparnoe ypaBuenue. Pemenue
. bubnnorexa [IOK
12 YpaBHEHUM, CBOISIINXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenne
. bu6mmotreka [LIOK
13 YpaBHEHUMH, CBOAAIIUXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
bu6mmoteka [LIOK
14 bukBanpaTHble ypaBHEHHUS i
https://m.edsoo.ru/7f43c3d0
bu6mmoteka LIOK
15 bukBanpaTHble ypaBHEHHUS nosmoreka Ll
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHns ypaBHEHUM
16 TPEThEe 1 YeTBEPTOM CTENEeHEN
pa3IoKeHNUEM Ha MHOKUTEIH
[Ipumeps! penieHus: ypaBHEHUN
17 TpPEeTheH 1 YeTBEPTO cTeneHei
Pa3I0KEHUEM Ha MHOKUTENH
18 Pemenue npoOHO-parinoHaIbHBIX bubmuorexa [LIOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-parinoHaIbHBIX bubmuotexa [LIOK
YpaBHEHU https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 33134
anredpandecKuM METOI0M
1 Pemrenne TekcToBBIX 3314
anredpandecKuM METOIOM
22 Pemenne TekcTOBBIX 3a/1a4



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

anredpanvyeckuM METOA0M

KonrtponsHas pabora o teme

23 "VYpaBHEHUsI C OJIHOM IEpeMEHHO"
24 YpaBHeHUE C IByMS IEPEMEHHBIMU U bubnnoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHuUE ¢ IBYMs IEPEMEHHBIMU U bubmmoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsI [IEPEMEHHBIMU U €€ PELLIEHUE
97 Cucrema 1ByX JUHEHHBIX YpaBHEHHM
C IByMsI [IEPEMEHHBIMU U €€ PELLIEHUE
28 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUN
C IBYMsI IEPEMEHHBIMU U €€ PELLIEHUE
29 Cucrema IByX JIMHEHHBIX }fpaBHeHI/II\/'I
C IBYyMsI IEPEMEHHBIMU U €€ PELLIEHUE
Pemenne cucrem 1B aBHCHUIA,
30 OJTHO U3 KOTOPBIX HH}II{);;IIII{)OG:, a Ipyroe bubmorexa HOK
__ BTOpOfi cTenen: https://m.edsoo.ru/7f43d23a
Pemenne cucrem 1B aBHCHUIA,
31 OJIHO U3 KOTOPBIX HH}II{);I?}IIII{)oe, a Ipyroe bubmmorexa [IOK
i https://m.edsoo.ru/7f43d55a
Pemenue cucrem IByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JIMHEWHOE, a APYroe
— BTOpOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJTHO M3 KOTOPBIX JINHEHHOE, a Apyroe
— BTOPOM CTETIEHU
34 I'paduueckas uHTEpIpeTALHS



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

CUCTEMBI YPAaBHEHUH C IBYMS
[IEPEMEHHBIMU

Pemenne TekCTOBBIX 3aJa4

35
anredpanvecKuM CrrocoooM
36 Pemennie TeKCTOBBIX 3a7a4
anreOpandecKuM crocooom
37 KonTponbHas paborta o reme
"Cucrembl ypaBHeHU#'"
38 qI/ICj‘IOBLIe HEpaBEHCTBA U UX
CBOWCTBA
39 UucnoBble HEpaBEHCTBA U UX bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEpAaBEHCTBA C OAHOU bubnnorexa [IOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
41 JIuHelinbie HEpaBEHCTBA C OJHOU bubnnoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEpaBEHCTBA C OHOU bu6nmmorexa [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CHCT(EMH J'II/IHGﬁHI;iX HEPaBEHCTB C
OJTHOY TIEPEMEHHOW U MX pelIeHNe
44 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJTHOM TMEePEeMEHHON U UX pelleHne
45 CI/ICT?MI)I J'II/IHGfIHBiX HEPABEHCTB C
OJTHOY TIEPEMEHHOW U MX pelIeHNe
46 KBagparHble HepaBeHCTBA U UX bu6mmoreka [IOK
pelieHne https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnmoreka [IOK

pelieHue

https://m.edsoo.ru/7f43b21e



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

KBa[[paTHBIG HCPaBCHCTBA U UX

bu6mmoreka [IOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBEHCTBA U UX
pelieHue
50 KBagpaTHble HEpaBEHCTBA U UX
pelienue
I'paduueckas uHTEpIIpETALUS
51 Hspg;eHCTB u CI/ICT:M II){ep;eHCTB c bromiorexa LIOK
https://m.edsoo.ru/7f43b098
IBYMSI TIEPEMEHHBIMU
I'paduueckas nHTEpIIpETAIHS
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMU
53 KonTtponbHas paboTa o reme
"HepaBencrsa"
54 KBagparuunas QyHkius, ee rpapuk u bubnnorexa [IOK
CBOWCTBa https://m.edso0.ru/7f4396¢6
55 KBangparuunas QyHkius, ee rpapuk u bubnnorexa [IOK
CBOMCTBa https://m.edso0.ru/7f439842
56 KBanpartuunas pyHkuus, e€ rpaduk u bubmuorexa [LIOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOPAMHATHI BEPIINHBI bu6mmoreka [IOK
napaboJibl, OCb CHMMETPHH TapaboJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGoia, KOOPAMHATHI BEPIINHBI bubmuoreka [LIOK
napaboJibl, OCb CHMMETPHH TapaboJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGoia, KOOPAMHATHI BEPIIMHBI bu6mmoreka [IOK
1apadoJIbl, OCb CAMMETPHH MTapadOJIbI https://m.edsoo.ru/7f43alac
60 [TapaGoina, KOOPAUHATHI BEPIIHHBI bubnmoreka [IOK

1apadoJIbl, OCb CAMMETPHH MTapadOJIbI

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
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

[Tapaboina, KOOPAMHATHI BEPITHHBI

bu6mmoreka [IOK

ol napaboIIbl, OCh CAMMETPUH MapadoIbl https://m.edsoo.ru/7f43a526
62 [Tapaboia, KOOPAMHATHI BEPIIMHBI
napaboJibl, OCb CHMMETPHH apaboJIbl
63 I'paduku pynxmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku Gyrkumii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku Gynkumii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku Gynkmmii: 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'padukn ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabota no reme bubmuorexa [LIOK
"OyHKIIUIN" https://m.edsoo.ru/7f43ab84
20 IlonsaTHe YncIOBOM bu6nmmorexa [IOK
OCJIEIOBATEILHOCTU https://m.edsoo.ru/7f43e6¢6
3aanue mocnea0BaTeIbHOCTH
71 peiyppeHTHoﬁ l([bopMleoﬁ 51 Bubmrorexa LIOK
(bopMyIOii N-ro reHa https://m.edsoo.ru/7f43ebda
79 Apudmernueckas U reoMeTpuIecKas bubnmnoreka [IOK
MPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas U reoMeTpuIecKas bubnmoreka [IOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
74 dopMyIbl N-TO YIeHa bubmuoteka [IOK



https://m.edsoo.ru/7f43a526
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

apu(pMeTUIECKON ¥ TEOMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyiibl N-T0 YjIeHa
aprupMETHIECKON U TEOMETPHUIECCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJIEHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIbl N-TO YIeHa
apu(pMeTHYECKON U FeOMETPUYECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJIEHOB

bubnnorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIbl N-TO YIeHa
apu(PMEeTHIECKON ¥ TEOMETPUICCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubnnorexa [JOK
https://m.edsoo.ru/7f43f72e

78

@opMyIbl N-TO YIeHa
aprupMETUYECKON U TEOMETPUIECKOM
MIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmotexa I[IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4ieHOB
apudmeTnyecKoil 1 TeoMeTpUYeCcKOn
MPOrpeccuil TOUKaMH Ha
KOOPAMHATHOM IIJIOCKOCTH

80

N3o0pakeHune 4ieHOB
apudmeTnyecKoil 1 TeOMeTpUYEeCKOM
MPOrpeccuil TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

81

JIMHENHEII U DKCITOHEHITAJILHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CnosxHbIe TPOLIEHTHI

bubnuorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CnosxHbIe TPOLIEHTHI

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

84

KonrponsHas pabora o Teme
"YucnoBbIe OCiIen0BaTeILHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3allKs 3HaHUH. 3a11Ch,
CpaBHEHME, ICHCTBUS C
JeHCTBUTENBHBIMU YUCIIAMH,
YHCIIOBas MpsMas

86

[ToBTOpeHUE, 0600IICHNE 1
cucreMarusanus 3Hauui. IIpoueHTsl,
OTHOIIEHHUS, IPONIOPLIUN

87

[ToBTOpeHue, 00006IIeHHE 1
CHCTEMaTH3aINsI 3HAHUH.
Oxpyrienue, npubINKEHHE, OLIEHKA

88

[ToBTOpenue, 06o0IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETHICCKUM
crocooom

bu6mmoteka I[IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHUe, 06001IeHNE 1
cucTeMaTu3anus 3Hagui. Pemenne
TEKCTOBBIX 33124 apU(PMETHISCKUM
CII0CO00M

but6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETHICCKUM
crocooom

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHUE, 0000IICHHE 1

o1 CUCTEMaTHU3als 3HAHUM. bubmmoreka [IOK
[IpeobOpazoBanue anredOpanuecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMYCTUMBIE 3HAUCHHUS
[ToBTOpEeHUE, 0000IICHHE 1

92 CUCTEMAaTH3alMsl 3HAaHUM. bu6mmotexa LIOK
[Ipeobpa3zoBanue anredOpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOIMYCTUMBIE 3HAUCHHUS
[ToBTOpEeHME, 0000IICHHE 1

93 CUCTEeMAaTU3alusl 3HaHUM. bu6mmoteka LIOK
[IpeobOpazoBanue anredOpandecKux https://m.edsoo.ru/7f4446f2
BBIPXXEHUH, JOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHUE, 0000IICHHE U

94 cucTeMaTu3anus 3HaHH. bubmuoreka [JOK
[IpeobOpazoBanue anredOpanuecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, JOMYCTUMBIE 3HAUCHHUS
[ToBTOpenue, 0600IIEHNE U

95 cucremaTtusanus 3HaHui. OyHKIUU: bubmuoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444c56
byHKINN
[ToBTOpenue, 0600IEeHNE U

9% cucrtemaTusanus 3HaHui. OyHKIUU: bubnuoteka [IOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKINN
[ToBTOpenue, 0600mEeHNEe U

97 cucrtemaTusanus 3HaHui. OyHKIUU: bubnuoteka [IOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
GbyHKIHN

98 [ToBTOpEeHME, 0000IICHHE U but6mmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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

cucremaTusauus 3HaHui. OyHKIUuU:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX

byHKINN

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHUE, 0000IICHHE 1

99 CUCTEMAaTU3alMsl 3HAaHUM. 1 bu6mmoteka [LIOK
I'paduaeckoe pemieHne ypaBHeHUN U https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEeHUE, 0000IICHHE 1
cucTeMaTu3alus 3HaHH.

100 . 1
I'padmueckoe pemieHue ypaBHeHHM U
WX CUCTEM

101 Hrorosas KOHTpoOJIbHAS paboTa 1

102 O606I{1€HI/I€ U cCUCTeMaTHU3aIus 1
3HAHUHT

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOIT'PAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBEPSIEMOro .
0o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOTI'O 0011Ier0 00pa3oBaHus
pe3yjabTara
1 Hucna 1 BBIYUCICHUS
11 BemonnaTe,  coderas ~ YCTHBIE W NHUCHBMCHHBIC  IPUCMBEI,
' apudmeTHuecKre NeUCTBUS C pallMOHATHLHBIMUA YHCIIAMA
Haxomute ~ 3HAYeHWS  YHCIIOBBIX  BBIPAKCHUH, MIPUMCHSTh
12 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYMCIICHHUS 3HAYCHUN APOOHBIX
BBIPKEHUH, COJIEpKalNX OOBIKHOBEHHBIE U AECATUYHBIEC APOOH
[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCEN K  JPYroi
. (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU, B OECKOHEUHYIO
JECSITUUHYIO TPOOb)
14 CpaBHUBaTh U yIOPSA0YMBATh pAllMOHAJIbHBIE YUCIIa
15 OKpyTriaTh yncia
BBITIONTHATE MPUKHUJIKY W OIEHKY pe3yJIbTaTa BBIYUCIICHUN, OLCHKY
1.6 3HQUEHUM  YUCIOBBIX  BBIPAXEHUW. DBBINONHATE  IEUCTBUSA €O
CTCTICHSIMH C HATYPaJbHBIMU MTOKA3aTeIISIMH
17 [TpuMeHsATH TPHU3HAKK JEITUMOCTH, Pa3JIOKCHHE HA MHOXKHUTEIN
' HATypaJIbHBIX YHCET
Pemate  mpakTUKO-OpMEHTHPOBAHHBIE  33/Ja4M,  CBS3aHHBIE  C
OTHOIIICHHEM BEJIMYHH, MIPOMTOPIIMOHATEHOCTHIO BEJIMYMH,
18 MPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHUS 33/1a4 C YUETOM
OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHBAEMBIX
00BEKTOB
2 Anrebpanueckue BhIpaXeHUs
91 Hcmionp30BaTe  anreOpanvecKkyrd TEPMUHOJOTHIO H  CHMBOJIHKY,
' MPUMEHSTH €€ B IPOIlecce OCBOEGHUS yueOHOTro MaTepuana
95 Haxomute 3HadeHWss OyKBEHHBIX BBIPQKCHUH TPH  3aJaHHBIX

S3HAYCHHUAX IICPEMEHHBIX




2.3

BremonHTh Hpe06pa3013aH1/1;1 ICJIOro  BBIPAXXCHHUA B MHOT'OYJICH

MIPUBEJACHUEM TOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK

24

BbINonHATE yMHOKEHHE OJHOWICHA HA MHOT'OYIEH U MHOTIOYICHA HA
MHOTOYJICH, IPUMEHATh (OPMYNBI KBaJapara CyMMbl U KBajpara

pazHoOCTH

2.5

Ocy1ecTBIATh pa3aoKEHNE MHOTOUIEHOB Ha MHOKUTENHN € ITIOMOILBIO
BBIHECEHHS 32 CKOOKH 00IIET0 MHOMXKHUTEJIS, IPYINITUPOBKH CIaracMblX,

npuMeHEeHHs (HOPMYJT COKPALICHHOTO YMHOXKEHUS

2.6

[IpumensTs npeoOpa3zoBaHKsi MHOIOWIECHOB I PELLIEHUS PA3IMYHbIX

3a/1a4 U3 MaTEMAaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKU

Hcnons30Bark CBOMCTBA CTENEHEH € HATypaJbHBIMHU ITOKA3aTEISIMU

JUTSI IPeoOpa30oBaHus BEIPAKEHUIN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHSA
IIpaBWIa MIEPEXo/ia OT UCXOJHOIO YPAaBHEHUS K PAaBHOCHIBHOMY €MY.

HpOBCpHTB, SABJISICTCA JIX YUCJI0O KOPHEM YPAaBHCHUA

3.2

[lpumenaTs rpaduueckue METOABI TPH  PEUICHUH  JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

3.3

[Tonbupate mpuMepHI map Yuce, SBISIONINXCS PEIICHHEM JIMHEHHOTO

YpaBHCHUA C IBYMs IICPECMEHHBIMHA

3.4

Ctpouth B KOOPAMHATHON IJIOCKOCTH rpaUK JTUHEHHOTO ypaBHEHUS C
JBYMsl MEPEMEHHBIMH; TMOJb3YACh TI'paMKOM, NMPHUBOJUTH MPHUMEPHI

pELIECHNs] YPaBHEHUS

35

Pemrate cucremsl 1ByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU,

B TOM 4YHCJIe TpaduuecKu

3.6

CocTaBndTh U pelaTh JIMHEHHOE YpaBHEHUE WK CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIIOBHIO 33J1a4l, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 33J]a4¥ MTOJIYYEHHBINA PE3ybTaT

Koopaunats! u rpaguxu. OyHKIMN

4.1

I/I306pa>1<aTL Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHC
3alaHHBIM KOOpAHWHATaM, JIy4Hd, OTPC3KH, HHTCPBAJIbI, 3allUCHIBATH

YHCJIOBBIC IPOMCEKYTKH HA aJ'Il"e6paI/I'—IeCKOM SA3BIKE

4.2

OrmeyaTs B KOOp)II/IHaTHOﬁ INIOCKOCTH TOYKH II0O 3aJaHHBIM

KOOpJIMHATaM




Crpoutsb rpaduxu muHeHHbIX QyHKIMi. CTpouTth rpaduk GyHKIHH Y

4.3
= I
OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHY, KOJIHMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI
4.5 Haxoauts 3HaueHue GyHKIMK 1O 3HAYEHUIO €¢ apryMeHTa
[lonumare rpaduueckuii  Crocod MpPEACTABICHHS W aHAIKM3a
4.6 uHpOpMalNY, W3BIEKAaTh W WHTEPHPETHUPOBATH HH(DOPMAILUIO U3
rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTaTa
1 Hucna v BBIYUCIICHUS
Hcnonp3oBaTh  HayalbHBIE ~ TPEACTABICHHUS O  MHOXECTBE
. JeUCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMSI, OKPYIJICHUS] U BBIUUCIICHUM,
' n300pakaTh JCHCTBUTENbHBIC 4YHCIAa TOYKAMH Ha KOODPJHMHATHOM
MIPSIMOU
[TpumMeHsTh TOHSATHE ApHU(PMETHIESCKOTO KBaAPATHOTO KOPHSI, HAXOIUTh
12 KBaJ[paTHbIE KOPHU, UCIOJNB3Yys IMPH HEOOXOIUMOCTH KAIBKYIATOP,
' BBINOJIHATH MTPE0OPa30BaHUs BBIPAKEHUN, COJIEPKAIIUX
KBaJpaTHbIEC KOPHH, UCIIOIb3YSl CBOMCTBA KOPHEU
13 Wcnonp3oBarh 3amucu OONBIIMX W MajblX YHCEI C IOMOUIbIO
' JECSITHYHBIX Jipo0eit u crenenel uncia 10
2 AnrebpanyecKue BHIPaKSHUS
[TpuMeHSTh MOHATHE CTETICHHW C IENBIM IMOKa3aTeeM, BBITOIHSATH
2.1 peoOpa3oBaHUsl  BBHIPAKEHHM, COJIEpXKALIMX CTENEHH C LEIbIM
MoKa3aTeseM
29 BBIMOMHATE ~ TOXKIIECTBEHHbIE  MPEOOpa30OBaHUS  PAlMOHAIBHBIX
' BBIpQ)KEHUI Ha OCHOBE NpaBWJI JCHCTBUM HaJ MHOTOWIEHAMH U
anredpandeckuMu IpoosMu
2.3 PackianpiBaTe KBapaTHBIN TPEXUIICH HA MHOKHTEITH




2.4

[IpumeHnsaTh TpeoOpa30BaHUs BBIPAKEHUH Ui pEIICHHUS Pa3THYHBIX

3a/1a4 U3 MaT€MAaTHUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JIPIHCfIHI)IC, KBaApPATHBIC YpPaBHCHUA W  pallMOHAJIbHBLIC
YpaBHCHHA, CBOAAIUCCA K HUM, CUCTCMBI IBYX ypaBHCHI/Iﬁ C AByMs

IIEPEMCHHBIMU

3.2

[IpoBoauTh mpoCTeilline HUCCIENOBaHUS ypPAaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM TpadudecKuX MpeacTaBIeHU
(ycraHaBiuBaTh, UMEET JIM YpaBHEHUE WM CHCTEMa

ypaBHEHUH pelIeHUs], €CIIM UMEET, TO CKOJIBKO, U IpoUee)

3.3

[lepexoauth OT clnoBecHOM  (OpPMYNIHpPOBKM  3afaud K €€
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMbl ypaBHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33Jja4M MIOJIYYEHHbINA PE3yNbTaT

3.4

[IpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPaBEHCTBA C OJTHOM MEePEeMEHHON M UX CHUCTEMBI,
naBaTh  rpadMYecKyr0  WDIIOCTPAIlMIO  MHOXKECTBA  PEIICHHUH

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINUH

41

[lonumars M uUCHOJB30BaTh (YHKIMOHAJIBHBIE MOHITHS M  SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OOO3HAYEHUs), OINpeNeNiITh 3HaYeHHE
(GYHKIIMU 10 3HAUEHUIO apryMEHTa, ONpPENeNsITh CBOWCTBA (DYHKIIMU

1o e¢ rpauKy

4.2

Crtpouts rpaduku 351eMeHTapHbIX QYHKIMHN BUa:y = k/x

y=k/x, y =X, y = X3, Yy = [X|, OIKCBHIBaTh CBOMCTBA YHCIOBOU (YHKIHH
no ec¢ rpaguky




9 KUIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna 1 BBIYUCICHUS
11 CpaBHUBaTh M YIOPSIOYMBATH DPALMOHAIBHBIE U HMPPALUOHAIBHBIE
' qucia
BoinmonusaTe apudmernyeckue ASMCTBUS ¢ pallMOHATbHBIMU UYUCIIAMH,
1.2 coueTasl YCTHBIE U MHUCHhMEHHbIE MPUEMBI, BBINOIHITH BBIUHUCICHUS C
HUPPAMOHAIEHBIMU YU CIIAMH
13 HaxomuTh 3HaueHUs cTENeHeW C LeNbIMU IMOKa3aTelsiMU U KOpHEH,
' BBIYHCIISTH 3HAYCHUS YHCIIOBBIX BBIPAKCHUN
14 OKpyrisaTh 1eHCTBUTENIBHBIC YHCIIA, BHITOIHATh IPUKUJIKY pe3yJbTaTa
' BBIYHCIICHHH, OIICHKY YHCIOBBIX BBIPAKEHUHN
2 VYpaBHEHHUS 1 HEPABEHCTBA
”1 Pemate  nuHeliHBle W KBaJpaTHbIE  YPaBHEHHUS, ypaBHEHHS,
' CBOJAIIUECS K HUM, IPOCTeHIIne 1poOHO-palliOHaTbHbIE YPAaBHEHHUS
Pemate cuctembl JByX JIMHEMHBIX YpaBHEHUU C IBYMs NEPEMEHHBIMU
2.2 Y CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIACTCS
JIMHEHHBIM
Pemarh TekcTOBBIE 3amauM anreOpanueckuM CrocoOOM C MOMOIIBIO
2.3 COCTABJICHUS] YPAaBHEHMS WJIM CHUCTEMBI JIByX YPaBHEHUH C JBYMs
TIepEeMEHHBIMU
[IpoBoauTh mpoCTEHIINE MCCIENOBAHUS YpPaBHEHUW M CHUCTEM
”a ypaBHEHUH, B TOM YHCIIE C MPUMEHEHUEM IpaduuecKuX IpeCTaBIeHUN
- (Hampumep, ycTaHABIUBATh, HIMEET JIM YPaBHEHUE WIIH
CHCTEMa YPaBHEHHH PEIICHUS, ECITH UMEET, TO CKOJILKO)
Pemate  nuHelHblE  HepaBEHCTBAa,  KBaJpaTHblE  HEPABEHCTBA,
2.5 M300paXkaTh peIIeHHe HEPABEHCTB HA YHUCIOBOW MPSIMOM, 3alTUCHIBATH
perieHue ¢ MOMOIIBI0 CHMBOJIOB
26 Pemate cucTemMpl JWMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKJIIOYAOMUME  KBAaApaTHOC HCPABCHCTBO, H306pa>KaTI) PEUICHUC




CHUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3aIlUCbIBATh PCHICHUC C

IIOMOIIIBIXO CHMBOJIOB

2.7

Hcnons30BaTh HEPAaBEHCTBA IIPU PELLICHUHN PA3JIMYHBIX 33124

OyHKINUU

3.1

Pacrio3HaBath GyHKIMH H3Y4CHHBIX BUIOB. [I0OKa3bIBaTh CXEMATHIECKH
PacIojI0KeHHe Ha KOOPAUHATHOM IIJIOCKOCTH rpaduKoB (PYHKIMI BUA:
y=kx, y=kx+b, y=k/x, y=ax’*+bx+c, B 3aBHCHMOCTH OT

3Ha4YeHUH K03((HUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIMIA

3.2

Iloka3biBaTh  CXEMAaTHMYECKHU  pPACIOIOKEHUE HAa  KOOPAHMHATHOMN
IUIOCKOCTH TpadukoB GyHKIMH Buma Y = VX, Y = [X| © OommCHIBaTh

cBoiicTBa (pyHKUIMI

3.3

Ctpouth U  W300pakaTb CXEMaTW4YeCKH TpapuKh KBaJAPATUIHBIX
(GyHKIMH, ONMHMCHIBATH CBOMCTBA KBAJAPAaTHYHBIX (DYHKIHHA O HX

rpadukam

3.4

Pacnio3naBate KkBampatuuHyro (YHKIHIO 1O (GopMyse, NPUBOIUTH
IpUMEPHl KBAJAPAaTHYHBIX (YHKIHMHA W3 peajbHON >KU3HU, (U3MKH,

TreoOMCTPUHA

Apudmernueckas 1 TeOMETpUYeCKasi IPOrpeccuu

41

PacnioznaBath apudMeTndyecKyro U TeOMeTpPUUYECKYIO MPOTPECCUN TIPU

Pa3HBIX CIoco0ax 3a/laHus

4.2

BbINONHATE BBIYUCIEHHUS € HCHOJb30BaHHEM (GopMyd N-rO uiieHa
apu(pMeTHYECKOH M TeOMETPUUYECKON MPOrpeccuif, CyMMbl MEPBHIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI MMOCJICA0BATCIbHOCTH TOYKaMM Ha KOOp,I[HH@.THOfI

IIJIOCKOCTH

4.4

Pemrate 3aga4u, CBA3aHHBIC C YHCJIOBBIMHU ITOCJICAOBATCIBHOCTAMMUA, B
TOM 4YHUCIIC 3aJadu H3 pCaHBHOﬁ KHU3HU (C HCIIOJIb30BAHUEM

KaJIbKYJSTOPa, HU(POBBIX TEXHOJIOTUH)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Uucna u BEIYMCIICHUS
JpoOu OOBIKHOBEHHBIE M JECSATUYHbIE, NIEPeX0] OT OJHOH (hOpMBI 3amucu
11 npobeit k apyroii. IloHsATHE palMOHATIBHOIO YHMCIA, 3alUCh, CPABHEHHE,
YIOPSIOYMBAHUE PALIMOHAIBHBIX YHCEIT
12 Apudmernueckue IeCcTBUS ¢ pallMOHATFHBIMU YKciaaMu. Perienue 3a1a4 u3
' peabHOM MPaKTHKHM HA YaCTH, HA APOOH
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeNEM: OIpeNeNieHHe, Mpeodpa3oBaHme
' BBIP)KEHUI HAa OCHOBE OTIPE/ICIICHNUS, 3aIUCh OOJIBIINX YUCET
14 [TponeHTHI, 3aMKMCh MPOLIEHTOB B BUAE APOOM M IpoOH B BUE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4H HA MPOLIEHTHI, pEIICHHUE 3a7ad U3 pealbHOW MPAKTHKH
T [lppumMeHeHre  TNPHU3HAKOB  JICIMMOCTH, pa3JIOKCHWE HAa  MHOXKUTEIH
' HATYpPaJIbHBIX YHCEIl
L6 PeanbHble  3aBUCMMOCTH, B TOM  4YuClie IpsMas W oOparHas
' PONOPLUUOHAIBHOCTH
2 AnrebpanuecKue BIpaKeHUs
’1 [TepemenHble, YMCIOBOE 3HAYCHHUE BBIPAKEHHsSI C epeMeHHOU. JlomycTumbie
' 3HA4YEHUs IePEMEHHBIX
22 [TpencraBneHne 3aBUCMMOCTHM MEXJy BeJIMYMHAMU B BuAe (GOpMyIbI.
' Beruucnenus no gopmymnam
’3 [TpeoOpa3zoBanue  OYKBEHHBIX  BBIPAKEHHMH,  TOXIAECTBEHHO  pPaBHbIE
' BBIPAYKEHUS
2.4 CBoiicTBa CTENEHU ¢ HATYypaJIbHBIM MTOKa3aTeIeM
25 OpHounensl 1 MHOTOWICHHL. CteneHb MHOTOWIeHa. Cllo)KeHHe, BEIYUTAaHUE,
' YMHO)XEHUE MHOTOYJICHOB
26 @DopMyITBI COKPAIICHHOTO YMHOKEHHSI: KBaJpaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB HA MHOKUTETH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpeHb YpaBHEHHs, MpaBuUjia MNpeoOpa3oBaHUS YypaBHEHUS,

PaBHOCHUIIBHOCTb YPaBHEHUI




JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YUCIO KOPHEW JIMHEHHOIO

32 YpaBHEHUS, PELICHUE JIMHEUHBIX YPABHEHUI
33 CocraBieHne ypaBHEHUI IO YCIOBHIO 33Jaud. PerieHne TeKCTOBBIX 3a/1ay C
' IIOMOILBIO YPaBHEHUH
3.4 JluneliHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
CucreMa 1ByX JMHEMHBIX YpaBHEHUU C JIByMs IepeMEHHBbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIIOCOOOM MOACTAaHOBKH. [IprMepsl perieHus: TEKCTOBBIX
3a[a4 ¢ IOMOIIbIO CUCTEM ypaBHEHUMI
4 Koopaunats! u rpaduku. OyHKIMNA
41 Koopannara Touku Ha npsMoin
49 Yucnoble pomMexxyTKU. PaccTossHre MeXay AByMS TOUYKAMHU KOOPIMHATHOU
' IPSIMON
43 [TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
' TOYKHM Ha KOOPAMHATHOM IJIOCKOCTH
4l [Tpumeps! rpadukoB, 3agaHHbIX (opMmyiaaMu. UreHue rpadukoB pearbHBIX
' 3aBHUCHUMOCTEN
4.5 [Tonstue pynkuu. I'padux Gpynkunu. CoiicTBa QyHKIIHIA
4.6 Jluneiinas @ynkuus, e¢ rpaduk. I'papux Gynxum y = [x|
47 I'padpuyeckoe pemeHne JMHEHHBIX YpaBHEHMM M CHCTEM JIMHEHHBIX
' YPaBHEHUI
8 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYNCIIECHUS
11 KBangpatHblit kopeHb u3 uyucna. I[loHatue 00 HUppalMOHAIBLHOM YHUCIE.
' Jecaruunple NpuOIMKEHUS HPPALIMOHAIBHBIX YHCEIT
CpoiicTBa apupMeTHyecKHX KBaJPaTHBIX KOpPHEH M HMX INPHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUHN U BHIYMCIECHUSAM. J[eHCTBUTEIbHbBIE
yucia
13 Crenens ¢ LenbpIM IIOKa3aTesleM U e¢ cBoiicTBa. CTaHnapTHAsI 3alMCh YUCiIa




AnrebpanuecKue BRIPaKCHUs

2.1 KBazpaTHblil TpEXUIEH, pa3iokKeHUE KBaJIPAaTHOIO TPEXUJIE€HA HA MHOXKHUTEIH
2.2 Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO airedpandeckoi qpoou
2.3 CrioxxeHue, BBIYUTaHUE, YMHOKCHHE, JISTICHUE alreOpandecKux apooei
24 PanronansHbIe BBIpQXKEHUS U UX ITPEOOpa3OBaHUe
3 VYpaBHEHMsI ¥ HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, QopMyiaa KOpHEH KBaJpaTHOIO ypaBHEHHUS.
' Teopema Buera
3.2 Perienue ypaBHeHMH, CBOAIINXCS K JIMHEHHBIM U KBaJpaTHbIM
3.3 [Ipocreiimme 1poOHO-paIOHANBHBIC YPABHEHHUS
['paduueckas nHTEpHIpETALIUS YPABHEHUH C IBYMS MEPEMEHHBIMH U CHCTEM
3.4 JIMHEHHBIX YPABHEHUM C IBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenre TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA M UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/THOM IEPEMEHHON
3.8 PaBHOCHMIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OAHOW ITEPEMEHHON
3.10 CucTtembl TUHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOI
4 OyHKIIMH
i1 [Tonstue ¢ynkuun. OOnacTh onpeneneHus W MHOXKECTBO 3HAYEHUH
' ¢bynkuuu. CriocoOs! 3a1aHus GyHKIUH
4.2 I'padux pynxnum. YreHne cBoilcTB pyHKIMU MO €€ rpaduky
4.3 [Tpumepsl rpaduKoB QyHKIMIM, OTpa’karoIIKX peaTbHbIE MIPOLECCH
44 @OyHKIMK, ONMCHIBAIOIIME TMPSIMYI0 U OOpaTHYIO IpPONOPLUOHAIbHbIE
' 3aBUCUMOCTH, X TpahuKu
45 Oyukumu y =x2, y = X?
4.6 Oyukuuu y = X, Y = |x|
4.7 I'paduueckoe perieHne ypaBHEHUH U CUCTEM ypaBHEHUH




9 KUIIACC

Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS
1 Uucna u BEIYMCIICHUS
11 PanyonanbHble uyuclla, MppalMOHAIbHbIE YMCIA, KOHEUHblE M OECKOHEUYHbIE
' JIECSITUYHBIE APOOU
MHO€eCTBO 1E€HCTBUTENbHBIX YNCEIN, IEHCTBUTENIBHBIE YHCIIa KaK OECKOHEUHbIE
12 JeCSITUUHbIE ApoOU. B3auMHO 0OHO3HAYHOE COOTBETCTBUE MEXK1Y MHOKECTBOM
' JIEHCTBUTEIIbHBIX YUCEN U KOOPAUHATHOU NpsiMOM. CpaBHEHUE IEUCTBUTEIbHBIX
qucen
13 Apudmernueckue 1eicTBUA C JeHCTBUTENBHBIMU YHCIAMU
W3mepenus, npubamKeHus, olleHKU. Pa3mepbl 00bEKTOB OKPY)KaIOLIEro MHpa,
v JUIMTEIBLHOCTh IPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnmxeéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubamkenus. Oxpyrienue yucen. IIpukunka u oueHka
pPEe3yJIbTaTOB BBIYUCICHUM
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OTHON IEPEMEHHOMN
2.2 JInnelinoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIUXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. PemieHne ypaBHEHM, CBOIAIMXCS K KBaPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHHH TpeTbed U
' YETBEPTOM cTeneHel pa3inoKeHNEeM Ha MHOKHUTEIH
2.5 Pemenne qpoOHO-pallnOHATBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHH
2.7 VYpaBHeHHE C IByMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucteM AByX JIMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
29 Pemenne cuctem ByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 ['padrueckas ”HTEpIpETALMs CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Perenue TeKCTOBBIX 3a/1a4 aJIreOpandeckuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenve nuHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.14 Pemienue cucrtem JIMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa




['padmyeckass wHTEpHpeTavsi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS

2.16
MIePEMEHHBIMH

3 OyHKIMH

31 KBagparnunas ¢ynknusa, e¢ rpaduk um cBoiictBa. [lapabosa, xKoopauHATHI
' BEPILUHBI Tapaboibl, OCb CHMMETPHUH 1apadoJIbl

3.2 I'paduku Gpynkmii y=Kkx, y=kx+b u ux cBoiicra

3.3 I'paduxu Gyrkuit y=K/X, y = X u ux cBoicTBa

3.4 ['paduxu QyHKIMI , ¥ UX CBOKCTBA
4 YuciioBbIe TOCIIEI0BATEIIEHOCTH

41 Omnpenenenyue U cnocoObl 3a/laHus YKCIOBBIX MOCIIEN0BATENbHOCTEN. 3a1aHue
' MOCIIC0BATEIFHOCTH PEKYPPEHTHON (opMyIoi u GOpMYIION N-TO WIeHa

49 Apudpmerndeckass mporpeccus. @Dopmynsl N-ro  wieHa apudMeTHYecKoit
' MIPOTPECCUU, CYMMBI TIEPBBIX N YWICHOB

43 I'eomerpruueckas nporpeccuss.  PopMysbl N-rO  WIEHAa T€OMETPUYECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX N YWICHOB

s H300paskeHne 4iIeHOB apu(PMETHUYECKO UM TeoMEeTpUYEeCKOM Mporpeccuit
' TOYKaMH Ha KOOPJIMHATHOU TIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIUATIbHBIA POCT

45 CI1oHBI€ POLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOOBAHUSA K MPEIMETHBIM pe3yJbTaTaM
0CBOEHNSI 0OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, ITOJMHOXECTBO,
OTlepalliy HaJ MHOXXECTBAMH; YMEHHUE ONIEPUPOBATh MOHATHAMHU: Tpad,
CBSI3HBIM Trpad, AepeBO, LUKI, MPUMEHATh UX MpPHU PELICHUH 3aj1ady;
YMEHHME HCIOJIb30BaTh I'paUyECKOe IPEACTABICHUE MHOMXKECTB JUIS
OIMCaHUs PEATbHBIX MPOIIECCOB U SIBICHUI, IPU PEIICHUU 3a71a4

U3 APYrUX y4eOHBIX MPEAMETOB

YMeHune onepupoBaTh MOHSATUAMM: ONpPEIeSieHHue, aKkCuoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHUE paclo3HaBaTh HUCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUSA, IPUBOAUTH IPUMEPHl W KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHATHSAMHU: HATYPAJIBHOE YHCIO, MPOCTOE U
COCTaBHOE 4YHUCJIO, [ICJIMMOCTh HATypaJbHBIX YHUCEN, MPU3IHAKU
JENUMOCTH, IIeJI0€ YHUCIIO0, MOIYNIb 4HCla, OOBIKHOBEHHas ApoOb U
necsiThYHasi IpoOb, CTAaHIAPTHBIM BUJ YKCIIA, PAIIMOHAIBHOE YHUCIIO,
UppallMOHANILHOE YHUCIO, apu(MeTHYecKui KBaapaTHBI KOpPEHB;
YMEHHME  BBINOJHATH JEHCTBUS C  YWCIAMH, CpaBHUBAaTh H
YIOPSA0YNBATH YUCIIA, IPEACTABIATH YUCIIA HA KOOPAMHATHOM IPSIMOI,
OKpYIJIATh YHCIA; YMEHWE JenaTh MPUKUAKY U OLEHKY

pe3yiibTara BBIYHUCIICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTENEHb C LIEIbIM IOKa3aTeleM,
apudMeTHYECKN KBaJpPaTHBIH KOPEHb, MHOTOWICH, alreOpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOW CTENeHH
0oJbllle €IMHUIIBI; YMEHHE BBINOJHATH pacdyeThl Mo ¢opMmysam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHANBHBIX BBIPAKEHUH U
BBIPXKEHUI C KOPHSIMH, Pa3JIOKEHHE MHOTOUJIeHa Ha MHOXHUTENHU, B
TOM 4YHCIIE C HCMOJb30BaHUEM (OPMYJIT Pa3HOCTH KBaJApaToB U

KBaZpaTa CYMMBI U PA3HOCTU

YMmenue ONeprUpOBaAThH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE M KBAJpPAaTHHIE ypaBHEHUS,
IpOOHO-pallMOHATIbHBIE YPAaBHEHHSI C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YpaBHEHUH, JIMHEHWHbIC HEPABEHCTBA M UX CHCTEMBIL,
KBaJIpaTHbIE U JIPOOHO-pAlIMOHAIBHBIE HEPAaBEHCTBA C  OIHOU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 33/1a4 U3 APYTUX PEAMETOB U
MPaKTUYECKUX 3a7a4; YMEHHE UCIO0JIb30BaTh KOOPAMHATHYIO MPSIMYIO
U KOOPJIMHATHYIO IUIOCKOCTb IJISi M300pa)KeHUs pelIeHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GYHKIMS, rpaduk GyHKIINH, HYIU
¢byHKIUY, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE M HAUMCEHbIIEEC 3HAYCHUS
GbyHKIUY; yMEHUue OIEpPUPOBATH MOHATUSMU: npsimMas
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHas TPOMOPIUOHATBHOCTh, Mapabona, rumnepbosa; yMeHue
cTpouTh rpaduKku GyHKINH, UCIIOIB30BaTh TPAPUKH ISl ONpeACTICHHS
CBOMCTB MPOLECCOB U 3aBUCHUMOCTEH, NIl pEUICHUS 3a7a4 U3 JIPYrux
y4eOHBIX TMpEeIMETOB M pealbHOW JKW3HU; YMEHHE BBIPAXKaTh

(dhopmynaMu 3aBUCUMOCTH MEX]1y BETUIMHAMU

Ymenune OIIepUpOBATH HOHSTUSAMH: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEcCUr;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBAaTENbHOCTEH, (HOPMYJIBI CyMMBI U
o0IIero 4jaeHa IpU PEUICHMU 3ajad, B TOM YHUCIE 3a7ad U3 APYIrux

y‘Ie6HHX npeaIMETOB U peaﬂBHOﬁ KHU3HU

YMeHue pemarp 3aJaud pasHbIX THUIIOB (B TOM YHMCIIE Ha INPOLIEHTHI,
JIOJIU U YaCTH, IBUKEHHE, paboTy, IIEHY TOBapOB U CTOMMOCTh MOKYIIOK
W YyCIyr, HaJOTW, 3aJauyd U3 OO0JIaCTH YNpAaBJICHUS JHMYHBIMH U
ceMeMHbIMU (PHAHCAMU); YMEHHE COCTaBIISATh BHIPAKEHUS, YypAaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMBI II0 YCIOBHIO 3a7a4d, HCCIEN0BAThH
MOJIyY€HHOE pEelIeHHe U OLEHUBATh MPaBIONOJ00HOCTh

MOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yroJl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHHUH TPEYroJbHUKU, NPSIMOYTOJIBHBIM TPEyrojbHHUK,

MeauraHa, OMCCEKTpHCca M BbICOTa TPEYroJIbHHUKA, YEThIPEXYTrOJIbHUK,




napajuieiorpaMMm, pomM0O, TOpSIMOYTOJBHHMK, KBajapaT, Tparenus;
OKPY’KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, HA HAXOXJCHHE I'€OMETPUUYECKHX BEJIMYHUH C MPUMEHEHUEM

W3YyYEHHBIX CBOWCTB QUTyp U (HaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYP, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M TMEPHEHAUKYIISIPHOCTh MPSAMBIX,
yroa MeXAy TMpsSMbIMU, TEPIECHIUKYISP, HAKJIOHHAs, MPOEKIIHS,
nonobue ¢uryp, nogo0HbIe TPEYTrOIbHUKHU, CHMMETPHSI OTHOCUTEIILHO
TOYKM W NPSAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue Guryp, napaieabHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpY’KaoIlleM MHUpe

11

YMeHue onepupoBaTth NOHATUAMU: JJIMHA, PACCTOSIHUE, YroJl (BeIUYUHA
yria, CHHYC M KOCHHYC YIJa TpeyrojbHHUKa), IUIOLIA/b; yMEHHE
OLICHUBATh pa3Mepbl MPEJAMETOB M OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHUE  TpPUMEHATh  (GopMynbl  mepuMerpa U IUIOIIAIH
MHOTOYTOJIFHUKOB, JJIMHBI OKPYXKHOCTH M IIOMIAN Kpyra, o0Obema
IPSIMOYTOJIBHOTO NapajlUIeJICIUIIENa; YMEHUE NPUMEHATh IHPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpuUroHOMeTpu4yeCKHe COOTHOILIEHUS Ul

BBIYMCIICHUS JIUINH, PACCTOSTHUH, TUIOIIAIEN

12

YMmenue u3zo0pakaTb IUIOCKME (UIYyppl M UX KOMOMHAIMH,
IIPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TOMOULIbIO YEPTEHKHBIX
WHCTPYMEHTOB U D3JIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHHIO

13

YMeHue  onepupoBarb  IMOHATHSMM: IPAMOYIOJIbHAs  CUCTEMA
KOOpDJIMHAT, KOOpPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE TPOU3BEAEHNUE BEKTOPOB;
YMEHHUE MCIOJb30BaTh BEKTOPbl W KOOPAWHATHI IS MPEACTaBICHUS
JaHHBIX M pENIeHHs 3aJay, B TOM 4YHCIE U3 JIPYIHX Y4eOHBIX

MPEIMETOB U PEATbHOM KU3HU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
IUarpaMMbl, TaONHIBI, CcpeaHee  apupMeTHYecKoe, MeauaHa,
HauOoJbIllee ¥ HAaWMEHBIIIEe 3HAYCHHs, pa3Max YHCIOBOIO Habopa;

YMCHHC H3BJICKATDh, HUHTCPHIPCTUPOBATH n HpeO6p8.30BBIBaTL




nH(popMalnIo, MPEACTABIECHHYI0 B TaliuIlax M Ha JUarpaMMax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPealbHBIX MPOILECCOB U
SIBJICHUHM; yMEHUE paclo3HaBaThb M3MEHYUBBIC BEIUYUHBI B

OKpY>KaroIlleM MHUpe

15

YMeHne omnepupoBaTh MOHATHSAMHU: CIYYaHHBIM ONBIT (CIyYaHBINA
JKCIIEPUMEHT), d3JIEMEHTApHOEe COOBITHE (PJIIEMEHTapHBIA HCXO.)
CIIy4aifHOTO ONBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIY4YalHBIX COOBITHM B OIBITaxX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSMHU; yMEHHE pelaTh
3a/ladyd METOJIOM OpPraHM30BAHHOTO Tepedopa M C HCIOJIb30BAHHEM
MpaBUjia YMHOXCHUS, YMEHHE OIEHUBATh BEPOATHOCTH PEATbHBIX
COOBITUI W SIBJICHW, MOHUMATh POJb MPAKTHUYECKU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHH B OKpYXKAalONIeM MHpPE W B JKU3HH,
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHI{; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN H €TI0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YYEHHBIM METON AJIs pelIeHHs
3a/1a4d, TPHUBOJUTH MPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIHUCHIBATH OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHSI MaTEMaTUKH KaK HAayKH, MPUBOIUTH
MIpUMEPBl MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOU

1 BCEMUPHOU UCTOPUH




HHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJIePKAHUSA

1 Yucna v BBIMUCIEHUS

11 Harypanbnsle u nensle uncia. [Ipu3Haku 1eIMMOCTH LENbIX YUCEI

12 OOBIKHOBEHHBIE W JIECATUYHBIE  JApOOM,  TPOLEHTHI,  OECKOHEYHBIC
' MEePUOANYECKUE IPOoU

13 Pammonanbupie  uucna.  Apudmerndyeckue oOnepanud ¢ - paoOHAIbHBIMU
' qHCIaMu

14 JeiictButenpubie uncia. Apudmeruyeckue Omepaluud ¢ JIeHCTBUTEIbHBIMU
' YHCIaMu

L5 [TpuOmKEeHHBIE BBIYMCIICHUS, MpaBWIa OKPYIJICHUS, NPUKHAKA M OLEHKa
' pe3yNbTaTa BEIYMCICHUN
2 AnreOpanyeckue BEIPKESHUS

2.1 bykBeHHbIE BbIpaskeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

’ Crenenp ¢ nenbiM mokazareneM. CTeneHb C palMOHATIBHBIM IOKa3aTeNeM.
. CBolicTBa CTENIEHU

2.3 MHorouseHsl

2.4 Anrebpanueckast 1po0Ob

s Apudmernueckuit KOpPEHb HaTypaJbHOU CTETICHH. HencrBus c
' apu(METHIECKUMH KOPHSIMHU HAaTypabHOW CTENICHN
3 YpaBHEHUS U HEPABEHCTBA

31 Hensle u npoOHO-panMoHalbHblE ypaBHEeHHsA. CHCTEMBI U COBOKYIHOCTHU
. YpaBHEHUI

32 Llenmsie W npoOHO-panMOHATBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1a4
4 YucoBble MOCIEI0BATEIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MTOCIIEA0BATEIbHOCTEH

4.2 Apugpmerndeckass u reomerpuyeckas nporpeccud. @Dopmyna  CIOXKHBIX




IIPOLIEHTOB

S) @yHKUINU
Oyukmusi, cnocodbl 3amanus Qyakomu. [padux  pynknmm.  OOGmacts
OTIpeNIeNIeHUs] 1 MHOXKECTBO 3HaueHui ¢pynkuuu. Hymu ¢pynkuuu. [IpomexyTku
5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH. MaKCHUMyMbl U
MUHUMYMb! (yHKIMM. HambGonbliee M HauMmeHblllee 3Hau€HUE (QYHKLIUU Ha
POMEXKYTKE
6 Koopaunats! Ha IPsIMOi U IIJIOCKOCTH
6.1 KoopaunaTthHas npsmast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuyeckue GUryphl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyronsHUKu
74 OKpy’>KHOCTb U KPYT
7.5 N3mepenue reoMeTpuuecKuX BEIMYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiITHOCTB ¥ cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepostHOCTB
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 ['padmi




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* MaTemaruka. Anredpa: 7-i kiracc: 6a30BbIi ypOBEeHB: yUeOHHK; 15-¢ n3manue,
nepepaboTtanHoe, 7 kinacc/ MaxkaperueB F0.H., Munnrox H.I'., Hemmkos K.W. u ap.;
nof penakuuen TensakoBckoro C.A., AkuinonepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocBenieHue»

* Maremaruka. Anrebpa: 8-i kiracc: 6a30BbIN ypOBEeHB: yUeOHHK; 16-¢ n3manue,
nepepaboTtanHoe, 8 kinacc/ MakaperaeB FO.H., Murarox H.I'., Hemmkos K.W. u np.;
nox penakiuent TemskoBckoro C.A., AkiimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBermienne»

» AnreGpa, 9 kmacc/ MakapsrueB FO.H., Munntoxk H.I'., Hemmkos K.W. u ap.; mox
penakmueit TenskoBckoro C.A., AkimonepHoe o01iecTBo «M3aaTeabcTBo
«IIpocBermienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Mertoanueckue pekoMeHaaum. 7-9 kiaccesl (k yaeoauky Makapsraera FO. H. unp.)
Makapsrues FO.H., Munnarok H.I'., Hemkos K.W. u ap./ Ilox pen. TensikoBckoro
C.A.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://fipi.ru/
https://yaklass.ru/



https://yaklass.ru/

HHOACHUTEJIBHASA 3AIIMCKA

ApanTtupoBaHHasi pabouasi IporpaMma 1o yueoHomy npeamety «I'eomerpusi»
ABJISIETCSl YaCThIO AaJlallTUPOBAHHOM 00pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
00111eT0 00pa3oBaHUs 00YUYAIOIIUXCS C 3a/IEPKKOU IICUXUUYECKOTO PA3BUTHUS.

AnantupoBaHHas paboyasi mporpamma 1o npeaMery «l'eomeTpus» Ha ypoBHE
OCHOBHOIO 00IlIEro 00pa3oBaHUS COCTABJI€HA Ha OCHOBE TpeOOBaHUM K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO
obmero oopazoBanus, PI'OC qys gereit ¢ OB3 u yuebHoro mnana ['bOY rumuazuun
r. CpI3paHu.

BapuanT pgaHHOM aganTUPOBAHHOW IPOTPAMMBI  NIPEANOJAraeT, 4To
obOyuatomumiicst ¢ 3I1P nmomyyaer oOpa3oBaHue, MOJHOCTbIO COOTBETCTBYIOIIEE IO
UTOTOBBIM JOCTH)KEHUSAM K MOMEHTY 3aBeplIeHUsi OO0y4YeHus O0Opa30BaHUIO
oOyJaromuxcsi, He UMEIOIUX OTPAaHUYEHUN 10 BO3MOKHOCTSAM 3/I0POBBS, B TE€ K€
cpoku o0yuenus (7 — 9 knaccol).

[Ipu opranmzanuu  y4eOHOro Ipolecca HEOOXOAWMO  yUYUTHIBATh
cnenuduueckre oopazoBaTebHbIe MOTPeOHOCTH oOy4arommuxcs ¢ 311P:

e OpraHu3alys mnpoiecca 00y4eHus: ¢ Y4ETOM CleU(PUKHA YCBOCHUS 3HAHUM,
yMeHUN U HaBbIKOB oOydarommmucs ¢ 3[IP ¢ yyetom Temmna y4eOHOU pabOTHI
(«rmomraroBoM» MpeAbSABICHUM MaTepuaia, J03MPOBAHHON IMOMOIIM B3pOCIOrO,
UCIIOJIb30BAaHUU CIEHHUABHBIX METOJO0B, IPUEMOB U CPEJCTB, CIIOCOOCTBYIOIIMX
KaK Oo0IIeMy pa3BUTHIO OOyYaromlerocs, Tak U KOMIIEHCAUUMU WHAWBHUAYaJIbHBIX
HEJIOCTATKOB Pa3BUTHA);

® yYET AaKTyaJbHBIX M IOTEHUUAJIbHBIX MO3HABATEJIbHBIX BO3MOKHOCTEH,
o0OecrieueHne HWHIUBUIYAIIbHOIO TeMIa OO0y4YeHHs U  MPOJABIKEHHS B
o0pa3zoBaTen,HOM MPOCTPAHCTBE JJIA Pa3HbIX KaTeropuil ooyuatommuxcs ¢ 311P;

® [IOCTOSIHHBIH (TIOIIAroBbI) MOHUTOPHUHT PE3yJIbTaTUBHOCTH 00pa30BaHus U
c(OPMUPOBAHHOCTH COLMAIBHOM KOMIETEHIMH OO0y4alouuxcs, YpOBHA U
JUHAMHMKH IICUXO(PU3UYECKOTO Pa3BUTHSA;

® [IOCTOSIHHOE CTUMYJIMPOBAaHUE MO3HABATEIbHON aKTUBHOCTU, MOOYXKIACHHE
MHTEpeca K cede, OKpYyKaroIIeMy MPEIMETHOMY U COLIUATBHOMY MUDY;

® [IOCTOSIHHAsE IIOMOIIb B OCMBICIIEHHH W pacIIMPEeHUH KOHTEKCTa
yCBaMBaEMBbIX 3HAHHM, B 3aKPETJICHUHU U COBEPIICHCTBOBAHUU OCBOCHHBIX YMEHHUII;

e CreIMATIbHOE 00YUYEHHE «IIEPEHOCY» CPOPMUPOBAHHBIX 3HAHUN U YMEHUH B
HOBBIE CUTYyallUl B3aUMOJIEUCTBUS C IEUCTBUTEIBHOCTHIO;

® pa3BUTHE U OTPAOOTKA CPEICTB KOMMYHHUKALIUU, IPUEMOB KOHCTPYKTUBHOTO
oOlLIeHUsI U B3aUMOACHCTBUSA (C YWICHAMH CEMbH, CO CBEPCTHUKAMU, C B3POCIIBIMH),
dbopMupoBaHHE HABBIKOB COIMAIIBHO 0J00PSEMOro TOBEACHHUS.



OBHIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA
«I'EOMETPUS»

OOyuenune yuyeOHOMY mpeamery «l'eoMmeTpus» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBHUH JJI1 YCBOEHHS IPOrPaMMHOI0 MaTepuaia o0ydaronuMucs
c 3IIP. bonpmoe BHUMaHUE yHenseTcs OTOOPY ydeOHOro marepuajia B
COOTBETCTBUM C IMPHUHIMIIOM AOCTYIHOCTH IPU COXpPaHEHUH 00Imero 0a3oBOro
YPOBHSI, KOTOPBIH JOJKEH MO COEPIKaHUI0 U 00beMY OBITh aAaNTUPOBAHHBIM JIS
oOyuatomuxcst ¢ 3[IP B cooTBercTBUM ¢ HMX OCOOBIMH 00pa3oBaTEIbHBIMU
notpedHocTsMu. CiieyeT OOJerYuTh OBJIAJICHHE MaTEpUaIoM OOyYaOIUMUCS C
3I1P mocpeacTBoM €ro ACTalbHOTO OOBSICHEHUS] C CUCTEMATHUYECKUM MOBTOPOM,
MHOTOKpPaTHOH TPEHUPOBKHM B TPUMEHEHUU 3HAHUHM, WCIONB3ySd MPUEMBI
aKTyanu3auuu (BusyajabHas Omopa, NaMsTKa).

[TpumepHas mporpaMMa rnpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX N3MEHEHU:
yMEHbIIIEHuE 00beMa TEOPETUUECKUX CBEACHUN, BBIHECEHUE OTACIBHBIX TEM WIIH
LEJIBIX Pa3esioB B MaTepUallbl 111 0030pHOT0, 03HAKOMUTEIBHOTIO U3YyUEHUSI.

HEJN 1 OCOBEHHOCTHU N3YYEHUA YYEBHOI'O IIPEIMETA

«I'eomerpusm»

Iesn n3y4yeHus1 reoMeTpuM:

e 00ecne4nTh U3yUYeHUE CBOMCTB U pa3MepoB GUTYp, UX OTHOLLIEHUN U B3aUMHOE
PACIIOJIOKEHUE, ONUPAETCS HA JIOTUYECKYIO, TOKA3ATENbHYIO JTUHUIO

e TPOBOJUTH JOKA3ATEIbHBIE PACCYKIACHUS

e CTPOUTH JIOTUYECKUE YMO3AKITFOUCHUS

e JIOKa3bIBATh HCTUHHBIE YTBEPKIACHHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM

e TPOBOJUTH PACCYKIECHUS «OT IPOTUBHOIO»

e OTJIMYATh CBOMCTBA OT MPU3HAKOB, ((OPMYJIUPOBATH OOPATHBIE YTBEPKACHUS.

3agaum uzyuyeHusi reOMeTPHU:

¢ (hopmMupOBaTH AIEMEHTHI CAMOCTOSTEIIPHON MHTEIJICKTYIbHON JIEATETbHOCTH Ha
OCHOBE OBJIAJICHUS ANre0OpandecKuMU METOIaMH TIO3HAHUST OKPYIKAIOIIIETO0 MUPa
(yMeHUsSI ~ yCTaHaBIMBaTh, ONHUCHIBATh, MOJEITUPOBATH H  OOBSICHATH
KOJIMYECTBEHHBIE U MPOCTPAHCTBEHHBIE OTHOIICHHUS);

® pa3BUBATh OCHOBEI JIOTHYECKOTO, 3HaKOBO-CHMBOJIHNYECKOTO /|
AJTOPUTMHUYECKOTO MBIIIJICHUS MPOCTPAHCTBEHHOTO BOOOpPaKCHUS,
MaTeMaTU4YECKOU peuH;

® pa3BUBaTh [I03HABATEIbHBIE CIOCOOHOCTH;

® BOCMUTHIBATH CTPEMJICHHUE K PACIIMPEHUIO MAaTEMAaTUUECKUX 3HAHUH;

® CIIOCOOCTBOBaTh HMHTEIUICKTYaJbHOMY Pa3BUTHUIO, (OpMHpOBaTH KayecTBa



JINYHOCTH, HCO6XOI[I/IMI>I€ YCJIOBCKY IJIA HOHHOHGHHOﬁ KN3HU B COBPEMCHHOM
06HICCTBC, CBOMCTBEHHBIE MATEMaTHYECKOM JACATCIBbHOCTH: ICHOCTH X1 TOYHOCTH
MBICJIN, HHTYULIUH, JJOT'HYCCKOI'O MBIIIJICHUA, IMPOCTPAHCTBCHHBIX
HpCHCTaBHGHHﬁ, CITOCOOHOCTH K IMpCOA0JICHHUTIO pr&HOCTCﬁ;

¢ BOCIIMTBIBATH KYJIbTYPY JIMYHOCTH, OTHOHICHHC K I'COMCTPHMU KaK K 4YacCTH

OOIIEeYeIOBEYECKON KYyIbTYphI, UTPArOIIeii 0COOyI0 pOJib B OOIIECTBEHHOM
Pa3BUTHH.

MECTO YUYEBHOI'O ITPEAMETA «'EOMETPUN» B YYEBHOM
IIJIAHE

CornacHo afganTUPOBAHHOW pabodeil mporpaMMe Ha H3yYeHHE Y4eOHOTO
npeaMeTa «reoMeTpHs» 1Mo yueOHOMY IIJIaHy TMHMHA3UM OTBOAMTCS B 7-9 Kitaccax 1o
2 Jaca B HEJIE/I0, YTO COCTABIIAET 68 yaca B roj, 00IIee YiciIo yUeOHBIX JacoB 3a 3
roja ooyuenus — 204 Jaca.



COIEPKAHUE OBYYEHUA

7 KIIACC

HavansHable noHATH TeoMeTpuu. Touka, npsimasi, OTPE30K, JIyd. YToi1. Buael
yriaoB. BeprukaneHble W CMEXHbIE YIUIBL. buccektpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiuiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpUHU.
IIprmMepbl cCUMMETPHH B OKPY’KAKOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHMPKYJIS W JUHEHKH. TpeyrojabHHK.
Bricora, Menuana, OuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHBIE W  PAaBHOCTOPOHHHMM  TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CaoiicTBa U IpU3HAKK paBHOOEAPEHHOTO TpeyroibHUKa. [Ipru3HaKky paBeHCTBA
TPEYTOJIBbHUKOB.

CBOICTBA U PU3HAKU NAapaJUIEIBbHBIX NPAMBIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
Breninue yriel TpeyroibHUKA.

[IpsamoyrosbHbIi  TpeyroapHUK. (CBOWCTBO MEAMAHBl MPSAMOYTOJIBHOTO
TPEYTrOJIbHHUKA, IPOBEACHHON K runoTenyse. [Ipu3Haku paBeHCcTBa MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBeHncTtBa B reoMeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJibHUKA.
IleprieHIMKYIISp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeaUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa ¢ JuUaMeTp, HUX CcBoicTBa. B3ammHoe
pPacmoJIOKEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast U cexylias K OKpY>KHOCTH.
OKpy»XHOCTb, BIMCaHHAas B YroJ. BrucanHas u oOnMcaHHas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YetpipexyronpHuku. [lapannenorpamM, ero npu3Haku U cBoMcTBa. YacTHbIe
cilyyau MapajijieiorpaMMOB (IIPSMOYTOJIBHUK, pOMO, KBaJpaT), WX MNpPU3HAKUA U
cBoiictBa. Tpamemwmsi, paBHOOOKasi Tpamemus, €¢ CBOWCTBA H TPU3HAKHU.
IIpssmoyrosibHas Tpanenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daseca u
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUN TPEYTObHUKA U Tpaneunu. LIeHTp Macc TpeyroyibHHKA.

[Tonobue TtpeyrogbHUKOB, Ko3(pduuueHT nomodus. IlpuzHaku mogoous
TpeyroJibHUKOB. [IpuMeHeHne noo0us Mpu pelieHuy MPakTUYECKUX 3a/1ay.



CpoiicTBa Miomaael reoMerpudeckux (uryp. PopMynbl s TUTOMIAAH
TPEYroJIbHUKA, Napajuienorpamma, pom0a u Tpaneuuu. OTHOLIEHHE IUIOIIAAeH
OJ00HBIX (UTYP.

BrrunciieHne miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pernieHun
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOrO yrIJjla MNPsIMOYTOJBHOTIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTrOHOMETpUUYECKHEe (OYHKIIHU
yriioB B 30, 45 u 60°.

BrincanHble ¥ HEHTPAIBHBIE YTJIbI, YTOJI MEXKIY KaCATEIbHOU U XOPIOU. Y TJIbI
MEXIy XOpJaMH M CEKylIuMU. BriucaHHbIE M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3auMHoe pacnosnoxkeHue OByX OKpyxkHocted. Kacanume okpyxkHocreit. OOmiue
KacaTeNbHBIE K JBYM OKPY>KHOCTSIM.

9 KJIACC

Bektop, mmmHa  (MOIydb)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BEKTOpaMu. Pa3nokeHne BeKTopa IO JBYM
HEKOJUIMHEAPHBIM BeKTOopaMm. KoopaunaTel BekTopa. CKalsipHOE IMPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHNE JUJISI HAXO0KICHUS JUIMH U YTJIOB.

JlekapToBBI KOOPAMHATHI HA MJIOCKOCTU. Y PaBHEHHUS MTPSIMOM U OKPYKHOCTH B
KOOpPAMHATAaX, MEPECCUCHUE OKPYKHOCTEM M NpsIMbIX. MeToa KOOpAuMHAT U €ro
IPUMEHEHHE

Cunyc, kocunyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI IPUBENCHUS.

Pemenne TpeyrospHUKOB. Teopema KOCUHYCOB M TEOpEMA CUHYCOB. Penienue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [1ogo6me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

[IpaBunbHbBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. ' paycHas u pagraHHas
Mepa yrja, BBIUMCICHHUE JUIMH Ayr OKpy:XHOcTeW. llnomans kpyra, cexropa,
CErMEHTA.

JIBUKEHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU QUryp (3JieMEeHTapHbIE
npeacrasiienus). [lapamnensubliii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTAaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca

«I"eoMeTpus XapaKTepU3yrOTCS:

1) naTpuoTHYECKOE BOCIIMTAHKE:

IIPOSIBJICHUEM HHTEpeca K NPOLIIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JOCTHXKEHHUAM  POCCHICKUX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCHOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpaIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAIU3alUU €ro
1paB, NPEICTAaBICHHEM O MAaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJIECHUH, MPOLEAYP IPakIaHCKOro o0IiecTBa (Hanmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYECHOIO;

3) Tpy10BOE BOCIMTAHME:

YCTAHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PEIIEHUH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpogecCHOHaNbHOU
JESATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM UHIMBUIyaIbHOW TPAEKTOPUU 00PA30BAHMS M KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHHUM, pacCyX ACHWH, YMEHHUIO BHUJIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpUEHTallMed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
Mpe/ICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cgepbl YelI0oBEeYeCKOu
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYUMOCTH JIS PA3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTeMaTH4YEeCKOW KyJIbTYpOil Kak CpeJCTBOM
IIO3HAHHS MHpa, OBJIAJICHUEM IMPOCTEHIIMMHM HABBIKAMU HCCIEN0BATEIBCKON
NESTEILHOCTH;



6) ¢u3uyueckoe BocnUTaHUE, (POPMHPOBaAHUE KYJIbTYPbI 310POBbS H
IMOLMOHAIBLHOTO 0JIArONMOTyYHs:

TFOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
3I0pOBbS, BEIEHUS  370pOBOro  oOpa3a KU3HU  (310pOBOE  IUTAHHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH W  OTIbIXa, peEryispHas Quandeckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpUEHTAalMEl HAa TPUMEHEHHE MaTEMAaTUYECKUX 3HAHUH JIJIs peIIEHUs 3a]1a4 B
00JIaCTH COXPAHHOCTU OKPYXKAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MO>KHBIX MOCJIEJCTBUI AJI OKPYKAIOLIEH Cpeibl, 0OCO3HAHHEM TII00aTbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTell UX pelieHus;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHAJIBHOW M MPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSAX HEONPEACICHHOCTH, IMOBBIIICHHIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUYUTBCSA y APYTHUX JtOJed, NMpuoOpeTaTb B COBMECTHOM JESTEbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIIbITa IPYTUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
(hopMynMpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb  CTPECCOBYKD  CHUTYyallMl, BOCIHPHHHUMATH
CTPECCOBYIO CHUTyallMI0 KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbIE pelIeHus U JeHCcTBUA, (OPMYIUPOBATh M OLIEHUBATh PUCKH U
HOCIeACTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHbIE  YHHUBEpPCAJIbHbIE  y4eOHbIE

aeicreus ba3zoBble 1ornyeckue aAeicTBUs:

e BBIABIISTh U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYyIHpOBaAThH
OTpEICICHUS  TIOHATHH, YCTAaHABIMBAaTh  CYIICCTBEHHBIM  MPHU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, €IUHUYHBIC, YaCTHbIE W OOIIHeE,
YCIIOBHEIE;



e BBIBIIITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (akTax, JTaHHBIX, HAOIIOICHUSX U YTBEP)KICHUAX, MIpeIaratb KpUTEpUu
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JleJaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e pa3z0upaTh JI0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKIECHUU (MpAMBIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSATENILHO HECIIOKHBIE 0KA3aTelbCTBA
MaTeMaTU4YecKuX (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CHOCOO pemeHuss ydyeOHOM 3aJayu (CpaBHHBATh HECKOJBKO
BApUMAHTOB peEUICHUs, BbHIOMpaTh HauOoyee MNOAXOMAIIMA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ncciiegoBare/ibCKHe JeiCTBUS:

e HCIIOJb30BAaTh BOIPOCHl KAK HMCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHUA,
(GbopMyaMpoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOpPEUHE, NpoOIeEMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

e IPOBOJUTH IIO CaMOCTOSTEIIBHO COCTaBIECHHOMY IUIAHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOIBILIOE HCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOT0 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

e CaMOCTOSITENILHO (OPMYIMPOBATH OOOOIIEHHSI U BBIBOJBI MO pe3yJbTaTaM
MPOBEICHHOTO HAOJIIOICHUSI, UCCIEIOBAaHUS, OLIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pAa3BUTHE NpOLECCA, a TAKKE BBIABUTATH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

e BBIABJIATH HEIOCTATOYHOCTh M H30BITOYHOCTHh HHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

e BbIOMpaTh, AaHATU3UPOBATH, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

e BbIOMpaTh (opMy TpencTaBieHUs WHGOPMAIMM W HILIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOWHAIUSIMU;

e OIICHMBATh HAJC)KHOCTh HMH(POPMAIUMU MO KPUTEPUSM, NPEIIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE yUeOHbIE 1elCTBUA:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYkKACHHUS B COOTBETCTBUU C YCIOBUSIMU

U 1eJIIMU OOLIeHHUS], ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3aJa4, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTAT;

e B X0jI¢ 00CYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
pelieHusi, CONOCTABIISTh CBOU CYXKACHHUS C CYKICHUSIMU JIPYTUX YYaCTHUKOB
nuanora, oOHapy»uBaTh pa3jM4yve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TIPEICTABIATH PE3YJIbTAThl PELICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
POEKTa, CAMOCTOSITENIFHO BHIOMPATh (hOpMaT BHICTYIUICHHUS C yU4ETOM 3a/1a4
MPE3eHTALNU U 0COOCHHOCTEN ayTMTOPUH;

e TIIOHUMATh U UCIOIBH30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYATbHON
paboThI IPU PEIICHUH YYECOHBIX MAaTEMAaTUUECKUX 3a]1aY;

e TMPHUHMMATH 1I€Jh COBMECTHOH NEATEIBHOCTH, IIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paloThl, pachpeneniarb BUIbl padOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOILECC U Pe3yabTaT paboThl, 0000IIaTh MHEHNS HECKOJIbKUX
JIFO/ICH;

e yYaCTBOBaTh B TpyHnmoBeIX (opmax paboTel (0OCyXJeHus, OOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh pabOTHI
U KOOPAMHHPOBATh CBOM JIEHCTBUS C JAPYTMMH YICHAMHU KOMAaH]IBI,
OLIEHMBATh KAaueCTBO CBOErO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe  yHHMBeEpCaJIlbHble  y4eOHbIE

percreuss CaMoopranu3anus:

e CaMOCTOSITEJIBHO COCTABJIATH IUJIaH, aJTOPUTM pELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpATh CIOCOO PEIICHUS C YYETOM HMEIOUIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTUPOBAThH
BAapUAHTHI PEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPO.JIb, IMOUMOHAJILHbIN MHTEJLJIEKT:

e BJAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTara
pPELICHUsI MATEMATUYECKOM 3a/1a4H;

e TMPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IPU PELIEHUH 3a1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIENHU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTHOXKCHHS] WJIM HEIOCTHIKEHHUS UEH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETECHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI



K xoniy oOyuenus B 7 KJjacce OOYYarOMUNCA TOJTYYUT CICAYIOIINC
MIPEAMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTh H3yuyeHHbIE TE€OMETPUYECKHE (QUTYPBI, ONPENeNsiaTh HX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTb TIeoMeTpuyYecKre (UTYpbl, BBIMIOJIHATH
YEPTEKU MO YCIOBUIO 3aaun. I3MepATh TMHEWHBIE U YTIIOBbIE BEIUYUHBI. Pemars
3a/1a4M Ha BBIYHMCIICHUE JJIMH OTPE3KOB U BEJINYHH YIJIOB.

Jlenatp TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TIPEIMETOB B
peanbHOM >KU3HH, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3znuuarh pa3mepbl 3TUX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 331a4aM.

[lonp30BaThCAd TNpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIIOJIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUN 3a/1a4.

[IpoBOOUTE JOTHYECKUE PACCYXKACHUS C HCHOJBb30BAHUEM TI'€OMETPUUECKHUX
TEOPEM.

[lonb30BaTbcAd NTpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIHUAHBI, IPOBEACHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHHKA,
B PEIICHUH Fr€OMETPUUECKUX 3a/1a4.

Onpenenars napamuieIbHOCTh MPSAMbBIX C TIOMOIIBIO YTIIOB, KOTOPHIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe napauieIbHOCTh MPSIMBIX C NMOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTrOU MPSIMOM.

Pemiats 3aaun Ha KieTyaTon Oymare.

[TpoBOAUTH BBIYUCICHUS U HAXOAUTh YUCTIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B F€OMETPUYECKHUX 3aJadax C MCIHOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpU MEPECEYCHUH ABYX
napajuiesIbHbIX NPSIMBIX CeKyllel. Pelarh npakTUyecKue 3a1aud Ha HaXOXIEHUE
YTJIOB.

Brnanerb MNOHSATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh OINPEIEsiTh
OMCCEKTPUCY YIJIa U CEPEeIUHHBIN EPICHIUKYJIISP K OTPE3KY KaK T€OMETPUIECKUE
MecCTa TOYEK.

@opMynUpOBaTh OMNpPEEICHUS OKPYKHOCTH M Kpyra, XOplibl U JUaMeTpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TU CBOMCTBA MPH
pelIeHry 3aaad.

Brnagets moHSATHEM OMHMCAHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e¢ LeHTp. Ilonb3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA [EPEeCEeKaroTCss B OJHOM TOYKE, M O TOM, 4YTO CEPEIUHHBIE
MEePIICHIUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers noHsATHEM KacaTeabHOU K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOU O
NEPNEHINKYJIIPHOCTH KacaTeIbHOM U paJnyca, IPOBEICHHOIO K TOYKE KaCaHUs.



[Tonb30BaThCAd NPOCTEHIIMMHU T€OMETPUUYECKUMH HEPABEHCTBAMU, TOHUMATh
UX IPAKTUYECKUN CMBICIL.

IIpoBONTHE OCHOBHBIE T€OMETPUYECKHE TIOCTPOEHUS C IIOMOIIBIO [IUPKYJIS U
JIMHEWKH.

K koHny oOyueHus B 8 Kiacce oOydaromuiicss MOIY4MT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJBlI YETBIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIICHNH 3a/au.

BitaneTs oHsATHEM CpEeHEN JIMHUU TPEYTOJIBHUKA U TPAIICLIUH, IPUMEHATH UX
CBONCTBA IIPU PEIICHUU reoMeTpruecKux 3aaad. [lons3oBarscsa Teopemon Paneca
U TEOPEMOM O NPONOPLHOHAIBHBIX OTPE3KaxX, MPUMEHATh MX JUJISl PELICHUs
NPAKTUYECKUX 3a/]a4.

[IpuMeHATh NpU3HaAKK NMOJ00US TPEYTOJBHUKOB B PELIEHUH T€OMETPUUECKUX
3a1ad4.

[Tonb3oBatbes Teopemoil Iludaropa g pelieHHss T€OMETPUUYECKUX MU
MpaKkTUYECKUX 3a7a4. CTpOUTh MaTEMATUYECKYIO MOJIEIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSTEJIBHO JIEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Biagete mNOHATHMSAMH CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
MPSAMOYTOJIBHOTO TpeyrojbHuKa. [101b30BaThCA 3TUMH MOHATUSMU JJIs1 PELIEHUS
MPaKTUYECKUX 3a]1aY.

Beruucnars (pa3nanyHbIMU crioco0aMu) TUIONIAAb TPEYTOJbHUKA U TUIONIAAN
MHOTOYTOJBHBIX  (GuUryp (MOJb3ysCh, TIJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOoy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

BiageTe NOHATHUSAMH BIMCAHHOIO W LEHTPAIBHOIO YIVIA, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yIWIaX, YIVIAX MEXIY XOpJAaMHU (CEKYIIHMH) U YIIIe MEXIY
KacaTeJIbHOM M XOPJO0M NPU PEIICHUHN T€OMETPUYECKUX 3a1a4.

Brnaners moHATHEM OINKMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELICHUY 3a]1a4.

[IpuMeHATh MOJy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 pPeabHOM )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBHIUUCICHUS
C TpPUMEHEHUEM IMOAOOUS U TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOIUMO,
KaJIbKYJIATOPOM).

K koHuy o0yueHuss B 9 kjacce oOyd4aromuiicss TMOJXYYHUT CJEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIMU OCTPHIX VYIJIOB, HAXOAWTh C HX
MOMOILBIO PA3JIMYHbIE 3JIEMEHTHI MPSMOYTOJILHOIO TPEYroibHUKA («pellieHne



MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAuTh (¢ MOMOIIBIO KalbKyJIATOPa) AJTUHBI
Y YTJIBI 17151 HeTaOJIMYHBIX 3HAYCHHH.

[Tonb30BaTbes popmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JJIsi HAXOXJICHUSA COOTHOIICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXO0KJIEHUS Pa3IMYHbIX
AJIEMEHTOB TPEYrOoJIbHUKA («pPELIEHUE TPEYroJbHUKOB»), MPUMEHATh WX IIpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagets nonsTusiMu mpeodpa3oBanus mog00us, COOTBETCTBEHHBIX JIEMEHTOB
nono6ubIx ¢uryp. Ilonp3oBaThesi CBOWMCTBaMU MOIOOUS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIJbl y MOM00HBIX ¢uryp. Ilpumensars
CBOMCTBa MOMOOMA B MPAKTUYECKUX 3aJadyax. YMETb MPUBOAUTH MPUMEpPHI
NoJOOHBIX (PUTYP B OKPY’KaIOIIEM MUPE.

[Tonb30BaThCA TEOPpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMAaTh MX TE€OMETPUUECKUUA W (U3HUECKUN
CMBICJI, TPUMEHSATh HMX B pPEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3ajad.
[TpuMeHsTh CKaIIpHOE IPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKJIEHUS JJIUH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPIMHAT Ha IMJIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
TE€OMETPUUYECKUX U MPAKTUIECKHX 3a7ad.

Bnagers mOHATHAMU MPaBUIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPY’KHOCTH U PaJMaHHON Mepbl yria, yMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yactei. [[puMeHsITh moydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MaM LEHTPBI) CUMMETPUM (DUTYp, TPUMEHSTH IBMKCHHS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsTh MOJydeHHbIE 3HAHUS HAa MPAaKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJIEJH JIS 3a/1a4 PeajbHOU JKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIUYUCIICHHUS
C NpPUMEHEHUEM TNOJ00MS M TPUTOHOMETPUYECKUX (GYHKUMNA (MONB3YSCh, TI€
HEO00XO0JIMMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/n P Konrpoabusie | Ilpakruyeckue (mucpp )
NMPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchl
[Ipocreiinme reomerpuueckue GUrypsl u
1 I/I)I() cBoricTBa. M3me erime FGOMe(f I/IEIIIG)CKI/IX 14 bubmmorexa [IOK
' P p https://m.edsoo.ru/7f415e2e
BEJINYNH
bubnnorexa [JOK
2 T 22 1
PEYTOTIBHAIH https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IPSIMBIE, CyMMa YTJIOB 14 1 bubnnoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. ['eomeTpruueckue 14 1 bubmuoreka [LIOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoteka IIOK
I 7 4 1
> OBTOPEHHE, 0000UICHHE sHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 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 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uugpoBbIie
Ne i/ P Konrpoanusie | IIpakTtuueckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
. bubmuorexa [JOK
1 Herbipexyromb i 12 1 https://m.edsoo.ru/7f417e18
Teopema Darneca u Teopema o
2 IPOIOPLIMOHAJIBHBIX OTPE3KaX, II0J00HBIE 15 1 Bubmorexa HOK
potop P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
[Inomans. Haxoxaenue miomaneit
3 Tpe HIOJ'IHLHI/IKOB u fmoro OJ'IHI:IHi[IX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema I[Tudaropa u Hauana 10 1 bubnnorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpy>KHOCTU. Brimcanusie u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
KacarenbHbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
. bubmuoteka [IOK
6 [ToBTOpeHME, 0000IICHIE 3HAHNI 4 1 httos://m.edsoo.ru/7f417618
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



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

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB M TeM uugpoBbIie
Ne i/ P Konrpoabusie | Ilpakruyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
1 BexTopsr 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
2 JlexkapTOBbI KOOPAUHATHI Ha MJIOCKOCTU 9 1 Bu6mmorexa [[OK
https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bu6nnoreka [IOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
4 [IpeoOpaszoBanue nogodus. Metpudeckue 10 1 bubnnorexa [IOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
5 [IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA
05 HOCTH U TIO y: b Kpyra 8 8 Buomorexa LIOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bu6nmmoreka [JOK
6 6
JBIIKCHIA IWIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS 7 9 bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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 IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne ara uugpoBbIe
Tema ypoka Konrpoabnsie | IIpakTnyeckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypchbl
1 [Ipocreiiiine reomeTpuuecKue 1 bubnuorexa [JOK
OOBEKTEI https://m.edso0.ru/8866b724
bubmnoreka LIOK
2 MHOroyroiasHHUK, JIOMaHast 1
4 https://m.edsoo.ru/8866ch6a
3 CMexxHbIC U BEPTHKAIBHBIC YIIIbI 1 bubmmorexa LOK
p e https://m.edso0.ru/8866¢5c0
4 CMexXHbBIC M BEPTHKATIBHBIC YIIIBI 1 brbmmorexa [OK
p a4 https://m.edsoo.ru/8866¢7be
5 CMeKHBIE M BEPTUKAJIBHBIE YIJIbI 1
6 CMeKHBIE M BEPTUKAJIBHBIE YIJIbI 1
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
H3mepeHue JIMHEWHBIX U YTIIOBBIX
9 BEJIMYMH, BHIYHCIIEHUE OTPE3KOB U 1
yTJIOB
H3mepeHune TMHENHBIX U YIIIOBBIX
10 BEJINYMH, BBIYMCIEHUE OTPEZKOB U 1 bubmorexa HOK
’ P https://m.edso0.ru/8866c3ea
yTJIOB
W3mepeHune TUHENHBIX U YITIOBBIX
11 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U 1
YTJIOB



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

H3mepeHue JIMHENHBIX U YIJIOBBIX

12 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
yIJIOB
[epumerp u iomans Guryp,
13 COCTaBJICHHBIX U3
HPSIMOYTOJIbHUKOB
[lepumeTp u mtomans Guryp,
14 COCTABJICHHBIX U3
HPSIMOYTOJIbHUKOB
[TonsTHeE 0 paBHBIX TPEYTOJIHHUKAX
15 Y IIEPBUYHBIE NIPEICTABICHUS O Bubmmorexa LIOK
https://m.edso0.ru/8866ce80
paBHBIX UTypax
16 Tpu npu3Haka paBeHCTBa bubnuoreka LIOK
TPEYTOJIbBHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubnuoreka LIOK
TPEYTrOJIbHUKOB https://m.edsoo0.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubnuoreka LIOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYroJbHUKOB
21 Tpu npusHaka paBeHCTBa bu6mmoreka [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e88e
99 [Ipu3Haku paBeHCcTBa
OPSMOYTOJIbHBIX TPEYTOJIbHUKOB
23 IIpusnaku paBeHCcTBa

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



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

CBONCTBO MEIUAHBI

24 IPSMOYTOJIBHOTO TPEYTrOJIbHHKA, bubmmorexa LIOK
L https://m.edsoo.ru/8866e9ec
IPOBEICHHON K TUIIOTEHY3€
CBolicTBO MeMaHBI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEJICHHOM K THIIOTEHY3€
26 PaBHOOenpeHHbIE U bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBoiicTBa bubnuoreka LIOK
paBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3naku u cBoiicTBa bubnuoreka LIOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubnuoreka LIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBencTBa B reomeTpuu
bubnnorexa [IOK
31 Hepaeticta b reomeTpii https://m.edsoc{_.lru/8866e3a2
32 HepaseHnctsa B reomeTpun
33 HepaBencTBa B reomeTpuu
34 [TpstMOyTONBbHBIN TPEYTOIBHUK C bu6mmoreka [LIOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTOJIBHBIN TPEYTOIBHUK C
yraom B 30°
36 KonTtponbHas paboTa o teme bubnnorexa HOK
"TpeyroabHukn" https://m.edsoo.ru/8866echc
37 [TapamienbHbIe IPSMBIE, UX bub6numoreka [IOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Tarerit moctynar EBximmna



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

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIbI,
00pa30BaHHbIE NIPH N1EPECEUEHUN
IapaJuIeIbHBIX IPSIMBIX CEKYyILEH

Bu6mmoreka [IOK
https://m.edso0.ru/8866f086

40

Hakpect nexarniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIC TIPU MIEPECCUCHUN
napauieIbHbIX TPSIMBIX CEKYILEH

41

Hakpecr nexaiuue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHUE YIJIBI,
00pa30BaHHbIE NPH NTEPECEUCHUN
MapaJUIEIbHBIX IPSIMBIX CEKYyILEH

42

Haxpect nexamue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHUE YIJIBI,
00pa30BaHHbIE NP NIEPECEUCHUN
NapauIeIbHBIX NPSAMBIX CEKYIIeH

43

Hakpect nexamue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YIJIBI,
00pa30BaHHbIE NP NIEPECEUEHNUN
napauIeIbHBIX MPSIMBIX CEKYIIeH

Bbu6nmuoreka [JOK
https://m.edso0.ru/8866f3b0

44

HpI/ISHaK napaJisiCJIbHOCTH IIPAMBIX

Yepe3 PaBEHCTBO PACCTOSIHUM OT
TOYEK OJHOU IIPSMOM 10 BTOPOU
pSIMOi



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

[Ipu3Hak mapamneabHOCTH IPSAMBIX
Yyepe3 paBEHCTBO PACCTOSIHUMN OT

4 TOYEK OJIHOM MPSAMOM 10 BTOPOit
npsAMOi
46 CymMa yriioB TpeyroJiibHUKa brbmorexa LIOK
https://m.edso0.ru/8866f630
47 CyMmMa yriioB TpeyrojbHHKa Bubmmorexa LIOK
https://m.edso0.ru/8866f8ba
48 BHeniaue yriel TpeyroibHUKa Bubnuotexa LIOK
https://m.edsoo.ru/8866fasSe
49 BHeniaue yriel TpeyroibHUKA
KonTtponpsHast pabora o Teme
50 "Hap:JIJICJII)HI)II)e IpsiMble, CyMMa Bubmmorexa LIOK
. https://m.edsoo.ru/8866fete
YTJIOB TPEYrOJIbHUKA
51 OKpYyXHOCTb, XOPJIbI U TUAMETP, UX bu6nmnoreka [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHas K OKpY>KHOCTH bubmmorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAaHHAs B YTOJl
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI
55 ITonsarue o 'MT, npumenenue B bubnnorexa [HOK
3aJ1a4ax https://m.edso0.ru/8867013¢
56 ITonsarue o ' MT, npumenenue B bubnnorexa [HOK
3aJ1a4ax https://m.edso0.ru/88670508
BuccekTpuca u cepeIMHHBIN
57 NEPIEHIUKYIISAP KaK
reOMETPUYECKUE MECTA TOUEK
58 OKpyXHOCTb, OITUCAHHAs1 OKOJIO bubnmoreka [JOK



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

TPEYroJIbHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, OTIMCAHHAS] OKOJIO 1
TPEyroJbHUKA
60 OKpyXHOCTb, BIIUCAHHAS B 1 bubnnoreka [IOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B 1
TPEYTOJbHUK
62 [Ipocreimue 3a1auu Ha 1 bubnuoreka LIOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimue 3agaun Ha 1 bubnuoreka [IOK
MIOCTPOEHHUE https://m.edso0.ru/886712d2
KonTposnbHnas paboTa no reme
64 "OKpyKHOCTb U K 1 Bubmmorexa LIOK
by pyT: | https://m.eds00.ru/88671462
['eomeTpuyeckue mOCTPOCHUS
[ToBTOpeHue n 0600IIEHNE 3HAHUHT
65 OCHOBHBIX TOHSTUH U METOJIOB 1 bubmmorexa [IOK
A https://m.edso0.ru/886715b6
Kypca 7 Kiacca
bu6nmmoreka [IOK
66 14 1
TOrOBas KOHTPOIIbHas padora https://m.edso0.ru/886716ec
[ToBTOpeHue n 06001IeHNE 3HAHUI
67 OCHOBHBIX TOHSTUH U METOJIOB 1
Kypca 7 Kiacca
[ToBTOpeHue n 06001IeHNE 3HAHUI
68 OCHOBHBIX ITIOHATHI U METOJIOB 1 Eubmorexa HOK
https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

8 KJIACC

KoanuectBo uyacoB DJIeKTPOHHbIE
Ne Hara ungposBbie
Tema ypoka Konrpoabnbie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBarTeibHbIE
padoTsbI padoThbI
pecypchbl
1 [Tapannenorpamm, ero npu3HaKku u 1 bubnnoreka [IOK
CBOMCTBa https://m.edsoo.ru/88671af2
5 [Tapannenorpamm, ero Npu3HaKku v 1 bubmmoreka [IOK
CBOMCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, ero Npu3HaKku v 1 bubmmoreka [IOK
CBOMCTBa https://m.edso0.ru/88671ca0
YacTHble cnyyau mapaiierorpaMMoB
4 (mpsimo OHI):,I;IHK 01?\/16 KBa, paT) ux 1 brbmmorexa [IOK
PAMOYT D POMD, KBajpat), https://m.edso0.ru/88671dea
MIPU3HAKU U CBOWCTBA
YacTtHble cyyau mapamienorpaMMoB
5 (mpsimo onz;m( (I))M6 KBa, 1:)aT) X 1 bubsmorexa HOK
prvoyy > POND, KBAAPAT), https://m.eds00.ru/8867120
MPU3HAKU U CBOMCTBA
YacTHble cnyyau mapaiieaorpaMMoB
6 (mpsimo OHI);,I;IHK 01?\46 KBa, paT) ux 1 bubmmorexa [IOK
PAMOYT L POMD, KBaXpat), https://m.edso00.ru/8867209c
MIPU3HAKU U CBOMCTBA
but6mmoreka [JOK
7 T 1
parets https://m.edso0.ru/88672358
8 PaBHOOOKas M IPSIMOYTOJIbHAS 1 bu6mmoreka [IOK
Tpaneuuu https://m.eds00.ru/8867252e
9 PaBHOOOKas M IPSIMOYTOJIbHAS 1 bubmuotexa [LIOK
Tpaneuuu https://m.edso0.ru/88672858
10 Merona yaBOCHUSI MEIHAHbBI 1 but6mmoreka [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.edsoo.ru/88672b14

11 IlenTpanbHas cummeTpus bubmmorexa LIOK
https://m.edso0.ru/88672b14

12 KonrtponsHas paboTa o teme bubnuoreka [IOK
"YeThIpeXyroabHUKH" https://m.edso0.ru/88672c9a

13 Teopema @aneca u Teopema o bubnuorexa [IOK
MPONOPIIMOHATIBHBIX OTPE3KAX https://m.edso0.ru/8867337a

14 CpenHsist TMHUS TPEYrolbHUKA bubmorexa LIOK
https://m.edso0.ru/88672e0c

15 CpenHsist IMHUA TPEYrOJIbHUKA BH6J_IHOTeKa HOK
https://m.edso0.ru/88672f38

16 Tpaneuus, e¢ cpeaHsist TUHUSL bubmorexa LOK
https://m.eds00.ru/88672358

17 Tpaneuus, e¢ cpeaHsis TMHUSA bubnnorexa [IOK
https://m.edso0.ru/88673064

18 [IponopuiroHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuiroHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpeyrojabHUKE bubmmorexa LIOK
https://m.edso0.ru/886738fc

bu6mmoreka [IOK
21 Hozobute TpeyrobiHit https://m.edsofru/88673a78

29 Tpu npuznaka mogo0us bu6mmoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuznaka mogo0us bu6mmoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npusHaka momxoous bubmuoteka [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

TPEYTrOJIbHUKOB

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

Tpu npuznaka mogo0Ous

25
TPEyrOJIbHUKOB
26 [TpumeHenue nogo0us Mpu peIeHN
MPAKTUYECKHX 3a/1a4
97 KonrtponbHas paboTa o teme bubmmoteka LIOK
"ITonoGHbIE TPEYrONBHUKH" https://m.edso00.ru/8867445a
28 CaoiicTBa 1uIoma e bubnuoreka [JOK
reoMeTpUYEeCcKuX Quryp https://m.edso0.ru/886745fe
29 DopMyIIbl AJIs TUIOIAAN bu6mmoteka [LIOK
TpEeyroJbHUKA, apajuieIorpaMma https://m.edso0.ru/88674860
@opMyIbl 1S ITOIAIN bubnuorexa [LIOK
30
TpEeyroJIbHUKA, IIapajuIeIorpaMMa https://m.edso0.ru/88674a22
31 DopMmyIsl AJ1s TUIOIAAN bubnuoreka [LIOK
TpEeyroJIbHUKA, IIapajuIeIorpaMMa https://m.edso0.ru/88674a22
39 DopmyIsl AJ1s TUIOIAAN bubnuoreka [LIOK
TpEeyroJIbHUKA, IIapajuIeIorpaMMa https://m.edso0.ru/88675288
DopmyIsl AJ1s TUIOIAAN bubnuoreka [LIOK
33
TpEeyroJIbHUKA, IIapajuieIorpaMMa https://m.edso0.ru/8867542c
34 Brruucnenue miomaaen CioKHbIX but6mmoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu guryp Ha kineTyaTon bubmuorexa [LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomanu mogoOHBIX GUTyp
37 [Tnomanu mogoOHBIX GUTyp
38 3ajauu ¢ NPaKTUYECKUM bu6mmoreka [IOK

coziep)KaHHEM

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 ¢ NPaKTUYECKUM bubnnoreka [IOK
COJIEpKAHUEM https://m.edso0.ru/88675684
40 Pemenue 3a1a4 ¢ MOMOIIBIO METOA bubnuorexa [IOK
BCIIOMOTAaTEILHON ILIOMIAIU https://m.edso0.ru/88674f90
a1 KonTponbHas pabota no reme bubmmoreka [IOK
"Thnomans" https://m.edso0.ru/8867579¢c
42 Teopema [Tudaropa u e¢ bubmmoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e¢ bubmmoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [1udaropa u e¢ bubmmoreka [IOK
MPUMEHEHUE https://m.edso0.ru/88675abc
45 Teopema ITudaropa u e¢
MIpUMEHEHHE
46 Teopema Iudaropa u e¢
MIPUMCHEHHE
OnpeneneHne TPUTOHOMETPHUIECKIX
KIII OCTPOTO yriia
47 ﬁg:MoyroanI())ro TZZYTOJ‘ILHI/IK&, bubsmorexa HOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHHUS
B MIPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPHIECKOE bubnmnoreka [IOK
TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO
o1 KouTponpHas pabota 1o teme bubnmoreka [IOK



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

"Teopema [Iudaropa n Hauana

https://m.edso0.ru/8a1407e8

TpUroHOMeTpUu"
59 Bnucannelie U EeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJI MKy KacaTeJIbHOU U XOPI0il https://m.edsoo.ru/8a1415pb2
53 Bnucannblie U LeHTpaIbHBIE YIJIbI, bubmmoreka [IOK
YIoJI MKy KacaTeJIbHOU U XOPHOi https://m.edso0.ru/8a141940
54 Bnucannble U eHTpaabHbIC YTIIbI, bu6moteka LIOK
yroJ1 MEXIy KacaTeabHON U XOpAon https://m.edsoo.ru/8al41b34
55 VYTIibl MEXIY XOpJaMH U CEKYIIIMMU
56 VYTIBI MEXIY XOpAaMHU M CEKYIIIMHA
Brincannble u onvicaHHbBIE
S7 YEThIPEXYTOJbHUKH, UX IPU3HAKU U bubmmorexa [IOK
. 4 ’ https://m.edsoo.ru/8a140f86
CBOIiCTBa
Brincannble u onricaHHbBIE
58 YEeTHIPEXyTOJLHUKH, HX TTPU3HAKU U bubsmorexa HOK
DPERST ’ https://m.eds00.ru/8a1416d4
CBOIicTBa
Brincannble u onvicaHHbBIE
59 YEeTHIPEXyTOJLHUKH, HX TTPU3HAKU U bubsmorexa HOK
DPERST ’ https://m.eds00.ru/8al1416d4
CBOIicTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OITMCAHHBIX YETHIPEXYTOJILHUKOB TIPU
peLIeHNH TeOMETPHUECKUX 3a1a4
[IpuMeHeHne CBOMCTB BIIMCAHHBIX U
61 OIMHMCAHHBIX YETHIPEX YT OJILHUKOB MPU
peIIeHIH TEOMETPHYECKUX 3a1a4
62 B3anMHOe pacnionoxxeHue 1Byx bubmmoreka [IOK
OKPY)KHOCTEH, 0011IEe KacaTeIbHbIC https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTEH bubnmoreka [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
https://m.edsoo.ru/8a1410a8

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

Kontponbnas padota 1o teme "Yrib

64 B OK "HocTu. Bincanusie u 1 Bubmiorexa LIOK
PYZHOCTH. . https://m.eds00.ru/8a141c88
OIMMCAHHBIC YETHIPEX YT OJIbHUKH
[ToBTOpEHUE OCHOBHBIX IOHATHH U
65 METOIO0B KypcoB 7 U 8 Ki1accoB 1 Bubmorexa IOK
AOB P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNe 3HAHUI
[ToBTOpEHUE OCHOBHBIX IMOHATHH U
66 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 Bubmoreia IJOK
P . ’ https://m.edsoo.ru/8al4lefe
0000111eHE 3HAHUNA
bubnuoreka [JOK
67 51 3] 1
TOroBad KOHTpOTLHAA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHUE OCHOBHBIX IMOHATHH U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmiorexa LIOK
A P . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO HACOBIIO 68

[TPOI'PAMME



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 4yacoB DJIeKTPOHHbIE
Ne Jlara nuppoBbIe
Tema ypoka Konrtpoabnbie | IlpakTnueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
Onpenenenre BEKTOPOB.
1 q)I/Il;)I/I‘leCKI/Iﬁ u FGOM:T WYECKUI bubmorexa HOK
p 1 https://m.edso0.ru/8a144960
CMBICII BEKTOPOB
5 Clio)KeHue 1 BBIYMTaHHUE BEKTOPOB, 1 bubnuorexa [JOK
YMHOKEHHME BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
Cno>xeHue U BBIMUTaHUE BEKTOPOB, bubnmoreka [JOK
3 1
YMHOKE€HHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
4 Cno>xeHue U BBIMUTaHUE BEKTOPOB, 1
YMHOKE€HHE BEKTOPA HA YUCIIO
5 Pasnosxenune BekTopa no 1Bym 1
HEKOJUIMHEApPHBIM BEKTOpaM
6 Koopaunats! BekTopa 1 bubmuoreka [LIOK
https://m.edsoo.ru/8al44fbe
CkansapHoe IPOU3BEICHIE BEKTOPOB,
! ero 1 EIMeHeII-)II/Ie JIS1 HAXO0XK eHIf;I bubmmorexa [IOK
P a a 1 https://m.edsoo.ru/8a14539c
JUIMH U YTJIOB
CkansipHO€ NPOU3BEICHHE
8 BEKTO pOB er(I)) MpUMEHEHUE ISt bubmmorexa [IOK
PO, P 1 https://m.edso0.ru/8a14550e
HAax0>KJICHUS JIJTUH U YTJIOB
Pemenue 3a1a4 ¢ moMonisr0 but6mmoreka [JOK
9 1
BEKTOPOB https://m.edsoo.ru/8al44c3a
10 Pemenue 3a1a4 ¢ MOMOIIBIO 1 Bbub6nunoreka [IOK
BEKTOPOB
IIpuMeHeHnEe BEKTOPOB s

peteHus 3a1a4 GU3NKU



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

12

KonrtponsHas paboTa o teme

bu6mmoteka [IOK

"Bekropsbr" https://m.edso0.ru/8a145b08
13 JlexapToBbl KOOPAMHATHI TOYEK HA
IJIOCKOCTH
1 VYpaBHeHue npsmoi bubmmoreka [IOK
https://m.edso0.ru/8al45c48
15 YpaBHeHHE IpsIMOU
16 YpaBHEHHE OKPYKHOCTH bubnnoreka [IOK
https://m.edsoo.ru/8al4635a
Koopaunnatsl Touek nepeceyeHus bubnmoreka [IOK
17 .
OKPY>KHOCTH U TIPSIMOM https://m.edso0.ru/8a146620
18 MeTo KOOpaAUHAT IPU PEIICHUN
reOMEeTPUUYECKUX 3a/1a4,
MPAKTUYECKHX 33/1a4
19 Meroa KOOpAMHAT NPU PELICHUN
reOMEeTPUUYECKUX 3a/1a4,
MPAKTUYECKHX 33/1a4
20 Meroa KOOpAMHAT NPU PELICHUN
reoMeTpUYECKUX 3a/a4,
MIPAKTUYECKHX 3a1a4
1 FE:I;F:OHBHaSI pabora o Teme BuGmiorexa LIOK
pTOB,I,’I KOOpAMHATEL Ha https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
99 OrnpezeneHre TPUroHOMETPUUYECKUX bubnmnoreka [IOK
¢bynkuuit yrinos ot 0° mo 180° https://m.edsoo.ru/8al424bc
23 DopMyJIbl IPUBEICHUS
bu6mmoreka [IOK
24 Teopema koctycos https://m.edsofru/8a143360
25 Teopema KOCHHYCOB
26 Teopema KOCHHYCOB bubmorexa [IOK

https://m.edsoo.ru/8al42d5e



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
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e

bu6mmoreka [IOK

27 T
copema CHHYCoB https://m.edsoo.ru/8al42e8a
28 Teopema cunycoB
29 Teopema cunycoB
30 Haxoxnenue miivH CTOpoH U bubnnoreka [IOK
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
31 Perienue TpeyrojibHUKOB Bubmorexa ITOK
peyr https://m.edsoo.ru/8al42ac0
32 Peuienue TpeyrojibHUKOB Bubmaorexa IOK
peyr https://m.edsoo.ru/8al42ac0
33 Perienue TpeyrojibHUKOB bubnnorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
34 Peuienue TpeyrojibHUKOB bubmorexa LHOK
peyr https://m.edsoo.ru/8al42ac0
35 IIpakTHUEeCcKOE MPUMEHEHHUE TEOPEM Bubmorexa [JOK
p p p https://m.edsoo.ru/8al42c3c
CHUHYCOB ¥ KOCHHYCOB
36 [IpakTryeckoe mpruMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
but6mmoreka [JOK
37 K
,,1;) HTPOTIbHAA PAGOTa 10 T?,Me https://m.edsoo.ru/8a14392a
CIICHNE TPEYTOJIbHUKOB
but6mmoreka [JOK
38 [TonsTHE O MPeoOpa30OBaHMH TOTO0MS httos://m.eds0o.ru/8a143ab0
bu6nunoreka [IOK
39 COOTBETCTBEHHBIE DJIEMEHTEI httos://m.ed 182143ded
MOA00HBIX PuUryp ttps://m.edsoo.ru/8a e
40 COOTBETCTBEHHBIE JJIIEMEHTHI

10JTI0OHBIX Uryp



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/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

Teopema o mpou3BeEHUH OTPE3KOB

41 XOp/, TEOpeEMa O MPOU3BEICHUU bubmmoreka [IOK
OTPE3KOB CEKYIIIHNX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeJIbHON

42 Teopema o mpou3BeEHUH OTPE3KOB
XOp/, TEOpeEMa O MPOU3BEICHUU bubmmoreka [TOK
OTPE3KOB CEKYIIHX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeJIbHON

43 Teopema 0 mpou3BEAECHUN OTPE3KOB
XOp/I, TEOpEMa O MPOU3BEICHUN bubmmoreka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJipaTe KacaTeIbHOU

44 IIpumeHeHne TeOpEM B pELLIEHUN bubmmorexa [IOK
FeOMETPHUECKHX 3a7au https://m.edsoo.ru/8a143f06

45 IIpuMeHeHue TeOpeM B bubnnorexa [IOK
PELIEHUHU TEOMETPUUECKUX https://m.edsoo.ru/8a1443fc
3ajau
IIpumeHneHne TeopeM B bu6muoreka [LIOK
PEIICHHH TeOMETPHYCCKIX https://m.edsoo0.ru/8a144578

46 3a1a4
KonrponbHas paborta no reme

47 "IIpeobpa3oBanue mopoous. bu6mmoreka [IOK
Mertpuueckre COOTHOLIECHUS B https://m.edsoo0.ru/8a1447a8
OKpYKHOCTH"

48 [IpaBHUIBHBIE MHOTOYTOJIBHUKH,

BBIYHMCJICHHUEC UX JJICMCHTOB

but6mmoreka [JOK

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a146fda

Yucno . /InvHa OKpyKHOCTH

bubnnorexa [JOK

49 https://m.edsoo0.ru/8a1472c8
50 Yucno . /InvHa OKpyKHOCTH bu6mmoteka LIOK
https://m.edsoo.ru/8al4714c
51 JlnuHa 1yTH OKPYKHOCTH
52 Pannannas mepa yria bubnuoreka [JOK
https://m.edsoo.ru/8a14714c
53 [Tnomanap Kpyra, ceKTopa, cerMeHTa bubmmorexa [IOK
HHanb Kkpyra, pa, https://m.edso0.ru/8a147426
54 [Inomanp kpyra, cekTopa, CErMeHTa bu6mmoteka LIOK
https://m.edso0.ru/8a147750
55 [Tnomane kpyra, cekTopa, cermeHTa Bbu6mmoreka IIOK
https://m.edso0.ru/8a147750
56 TTousiTHEe O IBUKECHUU IIJIOCKOCTH Bubnuoteka I_IOK
https://m.edso0.ru/8a147c82
57 [lapannenbHblil IEpEHOC, TOBOPOT bubmuorexa [JOK
https://m.edso0.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubnuorexa [JOK
https://m.edso0.ru/8a147f16
- [TapajuienabHBbIi IEPEHOC, IIOBOPOT
60 [TapamienbHbIN IEPEHOC, TOBOPOT
61 [IpumeHeHre NBI>KEHUH TPH PEIICHUN Bu6moreka L{OK
3anaq https://m.edso0.ru/8a1480e2
KOHTpOJ'IBHaﬂ pa60Ta 10 TEMaM
62 ((HpaBI/IHI)HBIe MHOTI'OYT'OJIbHUKH.
OKpy>XHOCTb. JIBI>KEHUS TUIOCKOCTH
63 [ToBTOpenwue, 0600IIEHNE, Bu6mmorexa [TOK

cucremaTusauus 3HaHui. MsmMepenue
FEOMETPUYECKHUX BEITUYHH.
TpeyronbHUKU

https://m.edsoo.ru/8a148524



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
https://m.edsoo.ru/8a148524

64

[ToBTOpeHme, 0600IICHHE,
CHCTEMAaTH3aINsI 3HaHUH.

[TapamienbHble U NEPIICHIUKYISPHBIC
psIMbIE

bubnnorexa [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 0600IICHHE,
cucreMaTu3anus 3HaHui. OKpyKHOCTb U
KPYT.
["eoMeTprUYECKUE IOCTPOCHUS. YTJIbI

B OKPY)KHOCTH

66

[ToBTOpEeHmE, 0000IICHUE,
cucTeMaTu3anys 3HaHui. Brimcanueie u
ONMCaHHbIE OKPY>KHOCTH

MHOT'OYTOJIbHUKOB

67

HroroBas KOHTpOJIbHAS
paborta

bubnnorexa [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHme, 0600IIeHNE,

CHCTeMaTHu3alus 3HaHu!

OBLIEE KOJIMYECTBO
YACOB IIO [TPOI' PAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IMPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

7 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOTI'0 0011Ier0 00pa3oBaHus
pe3yJbTaTa
6 I'eomeTpust
Pacrnio3naBaTe M3ydeHHBIE T€OMETPUYECKHE (PHUTYPBHI, ONPEACNATh UX
B3aMMHOE pACIHOJIOXKEHHE, M300paxkaTb TIeoMeTpUYecKHe (Urypsl,
6.1 BBITIOJIHATE YEPTESKU 10 YCIOBHIO 3a7auyd. V3MepsTh NTUHEHHBIE U
YTJIOBbIE BEIMYMHBI. PelaTh 3a1a4u Ha BHIYMCIIEHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jlenatb rpy0yr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
6.2 pearbHOM KHM3HM, pa3MepoB IPUPOAHBIX 00BEKTOB. Paznuuars
pa3Mepbl ITUX 0OBEKTOB I10 MOPSIKY BETHUUHBI
6.3 CTpouTh 4epTeKU K TEOMETPUUYECKUM 3a7adyam
[Tonmp30BaThCs MpU3HAKAMU PAaBEHCTBA TPEYTOJIHLHUKOB, UCTIONB30BATh
6.4 MIPU3HAKH U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH
3ama4y
65 [IpoBoAUTh  JIOTMYECKHE  pacCyKAEHUs  C  HCIOJIb30BAaHHEM
' TeOMETPHUECKUX TEOPEM
ITonb30BaThes NpU3HaKaMu paBeHCTBa HPSMOYTOIBHBIX
6.6 TPEYroJbHUKOB, CBOWCTBOM MEJUaHbI, IPOBEACHHOW K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA, B PEIICHUN TEOMETPUIECKUX 3a/1a4
OmnpenensaTh MapaIeNbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPBIE
67 oOpasyer ¢ HUMHU cekymias. OnpenensiTe mapaiebHOCTh MPSMBIX C
' MIOMOIIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPsIMON 10 TOYEK
JIPYrou npsiMon
6.8 Pematp 3a1aun Ha KeT4aToit Oymare
69 [IpoBOoANUTH BBIYMCICHUS W HAXOAUTh YHUCIOBBIE M OyKBEHHBIE

3HA4YCHHA YIJIOB B TCOMCTPHUUCCKHUX 3adadax C HCIOJIb30BaAHUCM




CyMMBI YIJIOB TPEYIOJbHHKOB U MHOTOYrOJIbHHKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEYEHUU JBYX MapaIeNIbHBIX MPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a/1a4yn Ha HaX0XKJICHUE YIJI0B

BJIaI[eTB IOHATUEM réeoMETpUICCKOro MECTa TOYCK. VYmerh

6.10 OTpeNeNiATh OMCCEKTPHCY YIJla M CEPEIMHHBIM TMEPHEeHIUKYISp K
OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK
@opMynupoBaTh ONpPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
6.11 JMaMeTpa OKPYXHOCTH, IIOJIb30BaTbCd MX CBOWCTBAMHU. YMETh
MIPUMEHSTH 3TH CBOICTBA IPU PEIICHUH 3a/1a4
Bnagers moHsTHEM OINMCAaHHOM OKOJIO TPEYroJIbHHKA OKPYKHOCTH,
yMeTb HaxoauTh e¢ 1meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA [EPECEKAOTCS B OJITHOM TOUKE, U O
TOM, YTO CEpeJUHHbIC MEPHEHAUKYISIPhl K CTOPOHAM TPEYrojibHUKA
IEPECEKAIOTCS B OJTHOM TOYKE
Brnanerp moOHATHEM KacaTeNbHOH K OKPYKHOCTH, TMOJb30BaThCS
6.13 TEOpEMOM O TMEPHeHAUKYISPHOCTH  KacaTellbHOM U pajauyca,
MPOBEJICHHOTO K TOYKE KaCaHUs
6.14 [lonp30BaThcss TPOCTEWIIMMU T€OMETPUYECKUMH — HEPaBEHCTBAMU,
' MOHUMATh WX MPAKTUIECKUNA CMBICIT
615 [IpoBOIUTH OCHOBHBIE TEOMETPUYECKHE MOCTPOCHHS C TOMOUIBIO
. LHUPKYJIS U JINHEUKU
8 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTarta
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJBHUKOB, UX JSJIEMEHTHI,
' MOJIb30BaThCS UX CBOMCTBAMU MPH PEILICHUH T€OMETPUUECKUX 3a/1a4
6.2 [IpuMeHsATH CBOWMCTBA TOUKM IEpECeUCHHMs] MEAHMaH TPEYrojbHUKA
' (1eHTpa Macc) B peleHnH 3a/1a4
63 Bnagers moHsTHEM cCpenHEH JMHUHM TPEYroJbHUKA M TpamneluH,

NPpUMCHATL HUX CBOMCTBa npu pemeHUU TICOMCTPHUYCCKUX 3a/ad.




ITonws3oBatbest Teopemort Pajieca U TEOPEMON O NMPONOPLIMOHATIBHBIX

OTpPEC3Kax, MIPUMCHATD UX U pCIICHUA MMPAKTUYCCKUX 3a0a4

6.4

[IpumeHAT, NpHU3HAKK TOMOOMS  TPEYrOJIbHUKOB B  PEIICHUHU

TCOMCTPHUYCCKUX 3aaa4

6.5

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUYECKUX U
mpakTU4eckux 3aaad. CTpouTh MaTeMaTUYECKyl0 MOJENb B
MPaKTUYECKUX 3a/auax, CaMOCTOATENbHO JIeJaTh YEPTEK U HaXOAUTh

COOTBCTCTBYIOIIUEC NJIMHBI

6.6

Bnagers MOHATHAMM CHHYCA, KOCMHYCa M TaHI€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. [loib30BaThCs 3TUMU NOHATHAMHU

IJid pCIICHHUA NPAKTUYCCKUX 3a1a4

6.7

Boruucnsate  (pa3nuuHbIME  CIIOCOOAMHU) TUIOMIAL TPEYroJbHUKA U
IOl MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MOJydeHHbIE YMEHUS B MPAKTHUUECKUX

3agadax

6.8

Bnagets NOHATUAMU BIMCAHHOTO U LICHTPAJIIBHOT'O YIJIA, UCIIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAamMH (CEeKyLIMMH) U
yrie MeXAy KacaTeIbHONM M XOPAOH IIPU PELICHUH I€OMETPUYECKHX

3aJa4

6.9

BJ'IaI[eTI) IIOHATHEM  OIIMCAaHHOI'O LIeTI)IpéX}’l"OJ'H)HI/IKa, IMPUMCHATH

CBOMCTBA ONMKMCAHHOTO YETHIPEXYTOJIbHUKA NPU PELICHUH 3a7a4

6.10

HpI/IMeHHTB IMNOJIYYCHHBIC  3HAHWA Ha  IPAKTUKEC —  CTPOUTH
MAaTeMaTU4YCCKUC MOACIN IJId 3aaad peanLHoﬁ JKU3HHU U IIPOBOAUTH
COOTBCTCTBYIOIIUE  BBIYHUCICHHUA C TIPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMCTPUHU (HOJ'IL3YSICL, rac HeO6XOI[I/IMO, KaJ'IBKy.]ISITOpOM)

9 KJIACC

Kon
NMpoBEPsIEMOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMCTPUYICCKHUC (I)yHKI_II/II/I OCTPBIX YIJIOB, HAXOJAUTH C HUX

IIOMOIBIKO PA3JIMYHLBIC JBJIEMCHTBI IMPAMOYIOJIBHOTO TpPCYroJIbHUKA




(«pemieHre  TPSAMOYTOJBHBIX  TPEYroJbHUKOBY). Haxomuts  (C

IIOMOIIBIO KaanmeTopa) JJIMHBI U YTJIbL JJI HETA0IMYHBIX 3HAYEHUH

6.2

ITonb3o0BarbCst bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUJII HAXOMXKIAEHUSI COOTHOILLECHHI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYNHAMHA

6.3

Hcnonbs3oBarh TEOpeMbl CMHYCOB W KOCHHYCOB I HAXOXICHUS
Pa3IMYHBIX 3JEMEHTOB TPEYroJibHUKA («PElIeHUEe TPEYTrOJILHUKOBY),

IMPUMEHATH UX IPHU PCHICHUN IT'COMETPHUICCKUX 3a1a4

6.4

Bnaners monatusiMu mpeoOpa3oBaHus MONO0OUS, COOTBETCTBEHHBIX
3MeMeHTOB MoAoOHBIX ¢uryp. Ilomp3oBaThcs cBoiicTBaMU MOA00US
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH AJIMHBI U HAXOAUTH YIJIbI Y
nono0HbIX Quryp. IIpuMeHsTH CBOIiCTBa MOJOOMS B NMPaKTHUYECKUX
3aJadax. YMETb TPUBOJIUTH TIPUMEpPHl TMOAOOHBIX (GUTYp B

OKpY’KaloIlleM MHUpe

6.5

[Monk30BaThcss TEOpeMaMd O TIPOU3BEICHUH OTPE3KOB XOpH, O

MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacareabHOU

6.6

ITonp30BaThCA BCKTOpaMH, IIOHUMATb HX FGOMeTpI/IIIeCKI/Iﬁ u
(I)I/I3I/ILIGCKI/II\/’I CMBICJI, NIPUMCHATL UX B PCHICHUU TCOMECTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3aaad. HpI/IMeHHTB CKaJIIPHOC IMPOU3BECACHUC BCKTOPOB

IJI HAXOXKACHU A JJIMH U YIJTIOB

6.7

ITons30BaThCA MCTOAOM KOOpAWHAT Ha IJIOCKOCTHU, NPUMCHATHL €ro B

PEIICHUU TCOMETPUUCCKUX U MMPAKTUYCCKUX 3aa4

6.8

Brmagerp NOHATMSMHM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI TyTH OKPY>KHOCTH U PAJIHAHHON MEPHI yTIiIa, YMETh
BBIYUCIIATH IUIOIIAAbL Kpyra M ero vacred. IIpumeHATsH

MMOJIYUYCHHBIC YMCHUS B IIPAKTUUCCKHUX 3aJa4dax

6.9

HaxoauTh ocu uiu LEHTPbI CUMMETPUN QUTYP, TPUMEHSTH JBHKEHUS

IJIOCKOCTH B IPOCTENIINX CIydasx

6.10

[TpuMeHsTh TIOTyYeHHBIE 3HaHUS Ha MPAKTHKE — CTPOUTh MATEMATUIECKUE MOJIEITH
IS 33124 peasibHOM KU3HHU U IPOBOJUTH COOTBETCTBYIOIINE  BBIYUCICHUS C
NPUMEHEHUEM TOJI00MS ¥ TPUTOHOMETPHUUYECKUX  (QYHKIUH  (NOJIB3YSACH,
rae  HeoOXOIMUMO, KaTbKYJISITOPOM)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
6 I'eomerpust
HauansHuelie nousarus reomerpun. Todka, npsimasi, OTpE30K, JIyd. YT0J. Buael
6.1 yrioB. BeprukanbHble W CMexHble Yribl. buccektpuca yrna. Jlomanas,
MHOTroyrojpHUK. [lapamienbHoCTh U IEPIEHIUKYISIPHOCTD IPSMBIX
6.2 Cummerpuunble  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHHU.
' [Ipumepbl cHMMETPHH B OKPYIKaIOIEM MHPE
- OcHOBHbBIE TIOCTPOEHHUS C TMOMOIIBI0 LUPKYIS U JIMHEHKU. TpeyroibHUK.
' Bricota, mennana, GuccekTprica, uX CBOMCTBa
6.4 PaBHOOepeHHBIT U paBHOCTOPOHHUI  TpeyroidbHUKH. HepaBeHCTBO
' TPEyroJibHUKa
65 CpoiicTBa W TpuU3HAKU paBHOOGAPEHHOrO TpeyrojbHHUKa. I[lpu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CaoiicTBa ¥ IPU3HAKY NapaielbHbIX NpAMbIX. CyMMa yIIoB TPEYTrONbHUKA.
' Breminue yribl TpeyroibHHUKa
[IpsimoyronbHeIi  TpeyronbHUK. (CBOWCTBO MeAMaHbl MPSAMOYTOJIBHOTO
6.7 TpPEeYrojbHHKa, MpPOBEACHHOW K runoreHy3e. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsSMOYronbHBIM TPEYrOJbHUK C YIJIOM B
30°
HepaBeHncTtBa B reomMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonipiieM yriie u OOJBIIEH CTOpOHE
TpeyroibHuKa. [lepneHaukymsp U HakJIOHHAs
6.9 I'eomerpuueckoe Mecto Touek. buccekTtpuca yriia U cepeIUHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OkpyXHOCTb W KpyI, XOpAa M Juamerp, HuX CcBoilcTBa. B3aumuoe
6.10 pacrhojiokeHue OKpyKHOocTU M npsmod. KacarenbHas u  cekymas K
OKPY’KHOCTHU
611 OKpyXHOCTb, BIIMCAaHHAss B yroiyl. BrucaHHas W ONHUCAHHAs OKPYXKHOCTHU

TPEYroJbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3J1eMeHT coAepKAHUSA

6 I'eometpus

6.1 YerbipexyroapHuki. [lapannenorpamm, ero npu3Haky U CBONCTBA

6.2 [IpsiMoyroibHUK, pOMO, KBaApaT, UX MPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpamneuus, e¢ CBOMNCTBA U npu3Haku. [IpsiMoyronpHas
' Tpamnernus

6.4 Meron ynsoenuss meauansbl. LlentpanbHas cummerpus. Teopema daneca u
' TE€OpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX

6.5 CpenHue MMHHAY TpeyroJIbHUKA U Tpaneuuu. LIeHTp Mmacc TpeyrojipHuka

66 [Tonobue TtpeyronpbHUKOB, Kod(hduuuent mnomodbus. Ilpuznakum mnomoOus
' TpeyrojabHUKOB. [IpruMeHeHne no1o0us Npy pelieHnn NPaKTHYECKUX 3a/1a4

6.7 @opmyibl I IUIOLATU  TPEYyroJibHUKa, INapajuienorpamma, pomba u
' Tpanenuu

6.8 CpoiicTBa muomazei reoMmerpudeckux @uryp. OTHOIIEHHE IIOIIAAeH
' noJI00HBIX (hUryp

69 Brruucnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYAaTOU
' Oymare

6.10 Teopema [ludaropa. Ilpumenenue teopembl Iludaropa npu pemenun
' MPaKTUYECKUX 3aa4

CuHyC, KOCHHYC, TaHI€HC OCTPOTO yIjia MPSMOYrOJbHOTO TPEyrojJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  |pPUTOHOMETpUYECKHE
¢yskuu yrinos B 30°, 45° u 60°

6.12 Brnucannble M LEHTpajdbHBIE YIVIBI, YIOJ MEXIYy KacaTeJIbHOM M XOPIOM.
' VYTIibl MEXIY XOpJaMHu U CEKYIIIMMU

6.13 BrnncanHnble 1 onrcaHHbIe YETHIPEXYTOJIbHUKI

6.14 B3anmHoOe pacnosnokeHue ABYX OKpyKHOcTe. KacaHnue OKpyKHOCTEH.

OO6mue KacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 ['eomeTpust
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXAecTBO. DOPMYITBI TPUBEICHUS
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHUHYCOB. Pemenue
6.2 IPAaKTUYECKUX 337ad C MCIOJIIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeoOpazoBanue mopoous. [logodue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopeMa 0 IPOU3BEACHUHN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEACHUHN OTPE3KOB
' CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bekrop, mimHa (MOAYIb) BEKTOpa, COHANIPABICHHBIE BEKTOPHI, TPOTHBOITOIOKHO
65 HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepaluu HaJ BeKTopaMu. Pa3noxeHue BeKTopa Mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopnunatel Bektopa. CKansipHOE HPOHM3BENECHHE BEKTOPOB, MPHUMEHEHHE IS
' HaXOXKJCHUS JJTUH U YTIIOB
JlexapToBbI KOOpAUHATEI HA INIOCKOCTH. Y PaBHEHUS NPSMON U OKPYKHOCTH B
6.7 KOOp/IMHATax, [epeceueHue OKPY)KHOCTEH U MpsAMBIX. MeToJl KOOpAUHAT U €ro
pUMEHEHHE
6.8 ITpaBHIIBHBIE MHOTOYTOJIBHUKH
69 Jnuna okpykHOCTH. ['pagycHas u paaraHHas Mepa yriia, BBIYUCICHUE JAJIHH AyT
' OKPY>KHOCTEN
6.10 [Tnomane xpyra, ceKTOpa, CErMEeHTa
6.11 JIBI)KEHUST TJIOCKOCTM W BHYTPEHHHE CHUMMETpUM (Uryp (3reMeHTapHbIe

npezncrasienus). [lapannensHelii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOOBAHUSA K MPEIMETHBIM pe3yJbTaTaM
0CBOEHMSI 0OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
OIepalliy HaJ MHOXXECTBAMH; YMEHHUE ONIEPUPOBATh MOHATHAMHU: Tpad,
CBSI3HBIN Trpad, AepeBo, LUKI, MPUMEHITh UX MPHU PELICHUU 3ajady;
YMEHHE HCII0JIb30BaTh IpaUyECcKOe IPEICTABICHUE MHOXKECTB JUIS
OINMCaHUs PEATbHBIX MPOIIECCOB U SIBICHUI, IPU PEIICHUU 3a71a4

U3 APYrUX y4eOHBIX MPEAMETOB

VYMmenue OIICpHUPOBATH MOHATHAMU: OIPCACIICHUC, aKCHMOMaA, TCOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXKHBLIC
BbLICKA3bIBAHUA, IHIPUBOAWTL IIPUMEPLI U KOHTPIIPHUMECPLI, CTPOUTH

BbBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHHI

YMeHue onepupoBarh MOHATUAMHU: HATYPAJIBHOE YMCIO, MPOCTOE U
COCTAaBHOE 4YHCIIO, [JICJIMMOCTh HATypAJIbHBIX 4YHUCE, MPU3HAKU
JENMMOCTH, 1I€7I0€ YHUCIIO0, MOIYNTb dYHCla, OOBIKHOBEHHas ApoOb U
necsiTUYHasi IpoOb, CTAaHIAPTHBIM BUJl YKCIIA, PAIIMOHAIBHOE YHUCIIO,
WppalMOHANIFHOE YHWCIO, apu(MeTHYecKud KBaapaTHBI KOpPEHB;
YMEHHME  BBINOJHATH JEHCTBUS C  YWCIAMH, CpaBHUBaTh H
YIOPSA0UYNBATH YHCIIA, IIPEACTABIISATH YUCIIA HA KOOPAUHATHOM MIPSMOU,
OKpYIJIATh YHCIA; YMEHUE JeNaTh NPUKHAKY U OLEHKY

pe3yiibTara BBIYHUCIICHUN

YMeHue onepupoBaTh MOHATHSMHU: CTENEHb C LIEJIbIM IOKa3aTeleM,
apudMeTHYECKN KBaJpPaTHBIH KOPEHb, MHOTOWIEH, alreOpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTENEeHU
0oJbIlle €IMHUIIBI; YMEHHUE BBINOJIHATH pacdyeThl Mo ¢opMmyiam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHANBHBIX BBIPAKEHUH U
BBIPKEHUI C KOPHSIMH, Pa3JIOKEHHE MHOTOUJIeHa Ha MHOXHUTENHU, B
TOM 4YHCIIE C HCMOJb30BaHUEM (OPMYJIT Pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U PA3HOCTU

YMenue ONCpUpOBaAThH MOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHUE peulaTh JUHEHHBbIE U KBAApPATHBIC YpPABHEHUS,
IpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM NEPEeMEHHOM, CUCTEMBI
JBYX JUHEUHBIX ypaBHEHWH, JUHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE U JIPOOHO-pAllMOHATBHBIC HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 33/1a4 U3 APYTUX IPEAMETOB U
MPAKTUYECKUX 33J]a4; YMEHHE UCIO0JIb30BaTh KOOPAMHATHYIO MPSMYIO
U KOOPJIMHATHYIO IUIOCKOCTb IJISi M300pa)KeHUs pelIeHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATHAMU: GYHKIUSA, rpaduk GYHKIMH, HYIIU
(GYHKINHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, IPOMEKYTKH BO3PACTAHHUS,
yObIBaHUS, HAUOOJIbIIICE U HAMMCHBINEE 3HAUCHUS (DYHKINU; YMEHUE
OIEPUPOBATh TOHATHAMHU: TPSIMas MPONOPIHMOHATBLHOCTh, JTHHEWHAsS
byHKIMS, KBagpaTHuHas (QYHKIHS, oOpaTHas MPOIOPIHOHAIBHOCTD,
napabona, rumnepboia; yMeHUe CTpouTh Tpabuku (QyHKUIUH,
WCIOJB30BaTh TpPaQuKH [UIS ONPEACICHUS CBOWCTB TMPOIECCOB H
3aBHCUMOCTEH, JIIS PeIICHHs 3a7a4 U3 APYrHX YYeOHBIX IMPEIMETOB
W peajbHOW IKU3HU; YMEHHE BBIPAKATH

(dhopmynaMu 3aBUCUMOCTH MEX]1y BETUIMHAMU

Ymenune OIIepUpOBATH HOHATHUSIMHU: II0CJIE0BATENBHOCTD,
apudmernyeckass U TeOMETpUYecKass  IPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa IpU PEUIeHHWU 3ajad, B TOM YHCIE 3aJad U3 JPYyTrux

y‘Ie6HHX npeaIMETOB U peaﬂBHOP’I KU3HU

YMeHue peliaTth 3a/laud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JIOJIU U 4acTH, IBUKEHUE, padoTy, LIEHY TOBApOB U CTOMMOCTb MOKYIIOK
U yCIyr, HaJOIW, 3aJauyd U3 OO0JIaCTH YHpaBICHUS JIHMYHBIMU H
ceMeMHbIMU (PUHAHCAMU); YMEHHE COCTABIISITh BRIPAXKEHUSI, YpPaBHEHHUS,
HEpPAaBEHCTBA U CHUCTEMBI II0 YCIOBUIO 33/a4d, HCCIENOBAaTh
MOJIyUEHHOE PEelIeHHE U OLIEHUBATh MPaBAONOI00HOCTD

MOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN
U PABHOCTOPOHHUH TPEYrOJbHUKH, NPSIMOYTOJIbHBIH TPEYrojbHUK,

MeauraHa, OMCCEKTpHCca M BbICOTa TPEYroJIbHHUKA, YEThIPEXYTrOJIbHUK,




napajuieiorpaMMm, pomM0O, MOpsIMOYTOJIBHHUK, KBajapaT, Tparenus;
OKPY’KHOCTb, KPYTI', KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHue pemarb 3aJayd, B TOM YHCJIE U3 MOBCEIHEBHOU
YKU3HHM, Ha HAaXOXKJIECHUE I'€OMETPUUYECKHUX BEIUYHMH C IIPUMEHEHUEM

W3YyYEHHBIX CBOWCTB QUTyp U (HaKTOB

10

YMeHue omnepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX,
yroa MexAy MNpsSAMbIMHU, TEPIECHIUKYISp, HAKIOHHAs, MPOCKIHs,
nonobue ¢uryp, nogo0HbIE TPEYTOJbHUKH, CHUMMETPHS OTHOCUTEIBHO
TOYKM W NPSAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue Guryp, napaiebHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCCTOSIHUE, YIroj
(BemuuMHA yrja, CUMHYC M KOCHHYC yIJla TPEYyrojbHMKA), IJIOLIAJb;
YMEHHE OLICHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE MpUMEHATh (OpMynabl mepumerpa U IUIOIIAAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOMIAH Kpyra, o0bema
IPSIMOYTOJIBHOTO AapaJUICNICIUIENA; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJIbHUKAa,
teopemy Iludaropa, TpuUroHOMeTpu4yeCKHe COOTHOILIEHUS Ul

BBIYMCIICHUS JIUINH, PACCTOSTHUH, TUIOIIAIEN

12

YMmenue u3zo0pakaTb IUIOCKME (UIYyppl M UX KOMOMHAIMH,
IIPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TOMOULIbIO YEPTEHKHBIX
WHCTPYMEHTOB U D3JEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHHIO

13

YMmenue ONeprupoBaTh IOHATHUAMMN: MpAMOYTOJIbHAA cucrema
KOOpAHHAT, KOOpJAWHATHI TOYKHU, BCKTOp, CcymMmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAIIAPHOC IPOU3BCIACHUC BCKTOPOB,
YMCHHUEC HCIOJb30BAaTh BEKTOPBI MU KOOPAWHATBI I IMPECACTABICHUA
JaHHBIX W PCUHICHUA 3aJa4, B TOM YHCIC U3 JPYIrux y‘-IC6HBIX

MPEIMETOB U PEATbHOM KU3HU

14

YMeHue omnepupoBaTh IMOHSATUSMHU: CTOJIOMKOBBIE U KPYrOBBIE
quarpaMMbl, —TaOmMIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJbIllee ¥ HAaWMEHBIIIEe 3HAYCHHs, pa3Max YHCIOBOIO Habopa;

YMCHHC H3BJICKATDh, HUHTCPHIPCTUPOBATH n HpeO6p8.30BBIBaTL




nH(popMannio, MPEACTaBIEHHYI0 B TalOiauIax M Ha Juarpammax,
OTPAXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalTbHBIX MPOLECCOB U
SIBJICHUHM; yMEHUE paclo3HaBaThb HM3MEHUYUBBIC BEIUYUHBI B

OKpY>KaroIlleM MHUpe

15

YMeHHne omnepupoBaTh MOHATHAMU: CIYYalHBIA OIBIT (CoydalHbIN
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0.)
CIIy9aifHOTO OTIBITA, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITHH B OMNBITaxX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHUSIMU; YMEHHUE pelIaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO Tepedopa M € UCHOJIb30BaHUEM
MpaBWJIa YMHOXKCHUS, YMEHHE OIICHHUBATh BEPOSITHOCTH pPealbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTHUUYECKU TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE H B IKU3HU;
3HAKOMCTBO C TIIOHSTHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEII U €0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOIXOISAIIMM W3YYEHHBI METOA Ui pelleHUs
3a/1a4d, TPHUBOJUTH MPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
HUCKYCCTBE, OIHUCHIBATH OTJEIbHBIE BBIJAIOIIMECS  PE3YNIbTATHI,
MOJTyYeHHBIE B XOJE Pa3BUTHUS MaTEMaTHKH KaK HAayKH, MPUBOIUTH
MpUMEPhl MAaTEMATUYECKUX OTKPBITUI U UX aBTOPOB B OTEUECTBEHHOM

1 BCEMUPHOU UCTOPUH




HHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1 Yucna v BBIMUCIEHUS

11 Harypanbnsle u nensle yncina. IIpu3Haku AeIMMOCTH LENbIX YUCEll

12 OOBIKHOBEHHBIE W JICCATUYHBIE  JApOOM,  NPOLEHTH],  OECKOHEYHBIE
' MEPUOANYECKUE IPOoU

13 Panonanbapie  umcna.  ApudmMeTHyeckue Omnepanud ¢ palMOHATBHBIMU
' YHCITaMU

14 JeiictButenpubie uncia. Apudmernyeckue omepanuu ¢ JeHCTBUTENbHBIMU
' qHCIaMu

L5 [TpuGnmxCHHbIC BBIYMCIICHUS, TPABWIA OKPYIJICHHS, TMPHUKUAKA W OLEHKA
' pe3ynbTaTa BEIYMCICHUN
2 AnrebpanuecKue BRIPaKSHHUS

2.1 bykBeHHbIE BhIpaskeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

’ Crenenp ¢ 1enslM mokaszareneM. CTemeHb C palMOHAIBHBIM IOKa3aTeleM.
. CBoiicTBa CcTENEeHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

T Apudmernueckuit KOpPEHb HaTypaJbHOU CTETICHH. HencrBus c
' apuGMeTHIECKUMHU KOPHSIMH HATYPATBLHOUW CTETICHN
3 YpaBHEHUS 1 HEPABEHCTBA

31 [lensie u apoOHO-parmoHaNbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUI

32 Llenmsie W npoOHO-panMOHATBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpPaBECHCTB

3.3 Penrenne TekCTOBBIX 3a1a4

4 YucioBbIe TOCIIEOBATEIEHOCTH

41 ITocnenoBaTeNbHOCTH, CIIOCOOKI 3aTaHMUs MOCIIEI0BATEIFHOCTEH

4.2 Apudpmerndeckass u reomerpuyeckas nporpeccud. Dopmyna  CIOXKHBIX




IIPOLIEHTOB

S) @yHKUINU
Oyukust, cnocodbl 3amanus GyHkuu. ['papuk  Pynkmum. O6nacTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHui ¢pynkuuu. Hymn ¢pynkmmu. [IpomexyTku
5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMHU. MaKCUMyMbl U
MUHUMYMb! (yHKIMM. HambGonbliee M HauMmeHblllee 3Hau€HUE (QYHKLIUU Ha
POMEXKYTKE
6 Koopaunats! Ha IPsIMOi U IIJIOCKOCTH
6.1 KoopaunaTthHas npsmast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuyeckue GUryphl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyronsHUKu
74 OKpy’>KHOCTb U KPYT
7.5 N3mepenue reoMeTpuuecKuX BEIMYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiITHOCTB ¥ cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepostHOCTB
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 ['padmi




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

1. Maremarnka. I'eomerpus: 7-9-¢ kimaccel: 6a30BbIN ypOBEHB: YICOHUK, 7-
9 knaccel/ Atanacsa JI.C., byry3os B.®., Kagomuies C.b. u npyrue,
AxrmmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemenney

2. T'eometpus. Iunaktudeckue marepuansl: 8 kinacce/ b.I'.3uB,
B.M.Meiinep.-Mocksa: [Ipocsenienue

3. T'eomerpus. Aunaktuueckue matepuaisl: 9 kiacc/ b.I'.3uB.-Mocksa:
[Ipocsemienne

4. T'eomerpus. Junakruueckue matepuansl: 8 kinacc/ b.I.3us,
B.M.Meiinep.-Mocksa: [Ipocsenienue

5. I'eomerpus. TemaTtuueckue TecTol:7,8,9 knaccel/T.M. MuiieHko,
A.Jl.binakoB.-Mocksa: [IpocBenienue

6. ['eometpus. Pabouas rerpans:7,8,9 knaccwl/JI.C.ATanacsa u nip.-
Mockga: [IpocsenieHue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Marematuka. ['eomerpus: 7-9-¢ kimacchl: 6a30BBIA YPOBEHb: YUCOHUK, 7-
9 xnaccel/ Atanacsia JI.C., byty3oB B.®., Kagomues C.b. u npyrue,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

2. Maremaruka.l'eomerpusi. Metoguueckoe nocooue: 7-9 kiaaccel, 0a30BbIi
YPOBEHb

3. T'eomerpus. unaktuyueckue marepuansl: 8§ kiacce/ b.I'.3uB,
B.M.Meiinep.-Mocksa: [Ipocsenienune

4. T'eomerpus. Aunakruueckue marepuansl: 9 kinacce/ b.I.3uB.-Mockaa:
[IpocBenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET

1. bumbmmoreka [IOK
2. https://resh.edu.ru/



https://www.google.com/url?q=https://resh.edu.ru/&sa=D&source=editors&ust=1755196404917737&usg=AOvVaw1vz99aAmVL5CdRzd07vars

INOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1MGPOBOM MHUpPE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUYKHU 3PEHUS TPAKTUYECKUX MPUIIOKEHHM, TaK U
UX poJIM B 00pa3oBaHUU, HEOOXOJUMOM KaKoMy 4esoBeky. Bospacraer yucio
npodeccuii, mpy OBIAICHUN KOTOPBIMU TPeOyeTCst Xopoias 6a30Basi MOATOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATHCTHKH, TaKasl MOATOTOBKA Ba)KHA JIUIS TIPOOJIKEHUS
oOpa30BaHus U JIs YCIIEUTHOW MpoheCCHOHAIBHON Kapbephl.

Kaxxip1i1 4esnioBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 1JI1 000OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUAX HEIOCTaTKa
WU M30bITKa MH(POpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTHYECKOE MBIIIIICHHE.

NMeHHO T103TOMYy OCTpO BCTajga HEOOXOAUMOCTh Cc(OpMUpOBaTh Y
oOy4daromuxcs (yHKIMOHAIBHYIO IPAMOTHOCTD, BKJTIOYAIOIIYIO B c€0s1 B KAUeCTBE
HEOTHEMJIEMOM  COCTABJISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTUYECKU
aHAIM3UPOBaTh WH(OPMAIIUIO, IPEJACTABICHHYIO B PAa3JIMUHBIX opMax, MOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IIPOIECCOB W 3aBHCHUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMU MPUHIIUIIAMH cOOpa, aHaJIu3a U
MPEACTABIICHUS JIAHHBIX W3 Pa3IMyHbIX cdep XKU3HU OOIEeCTBa W TOCYAapCTBa
npuodIaer oOydJaromuxcss K OOIIECTBEHHBIM UWHTepecaMm. M3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpPTaHU3AIMM Iepedopa W IMOACYETa YHCIIa
BapUaHTOB, B TOM YHUCJIC B MPUKIATHBIX 3a7a9ax. 3HAKOMCTBO C OCHOBaAaMH TEOPUHU
rpadoB co3naétr maremaruueckuil GyHAaMEHT aJisi GOpMUPOBAHKS KOMITETEHIIUN B
obnacTu UHPOPMATUKH U IUGPOBBIX TexHONOrui. [Ipyu M3ydeHHH CTaTUCTUKHU U
BEPOSTHOCTH OOOTANIafOTCS TIPEICTABICHUS OOYYAIOMUXCA O COBPEMEHHOM
KapTHHE MHpa W METOJIaXx €ro HWccieaoBaHus, (GopMupyeTcs MOHWMAaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAJIEHO 3HAYMMON MH(OPMAIIUU U 3aKJIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUY ¢ TaHHBIMU IEJISIMH B CTPYKTYPE MPOTrpaMMbl y4eOHOTO Kypca
«BepoATHOCTh M CTATHCTHKA» OCHOBHOTO OOIIEero oOpa30oBaHUs BBIACICHBI
CIIEIyIONTUE CoAepKaTeIbHO-MeToaAnYecKkue TuHuMn: «lIpeacrapneHne MaHHBIX U
omucaTelibHas CTaTUCTUKA», «BeposaTHOCTEY, «IIeMEHTh KOMOWHATOPUKNY,
«BBeneHue B Teopuio rpadoBy.

Conepxxanue muann «lIpencrapienne JaHHBIX U OMUCATEIbHAS CTATUCTHUKA
CITY’KUT OCHOBOH JJ1s1 YOPMHUPOBAHUS HABBIKOB pa0OThI ¢ MH(DOPMAIIMEH: OT YTESHUSI
¥ UHTEpHpeTanuu uHPOopMaIuy, MPEeJACTaBICHHON B Ta0IUIaX, Ha JUarpaMmax u
rpadukax, 1o cOopa, MPEACTABICHUS W aHAIW3a JAHHBIX C HCIIOJIb30BAHUEM
CTAaTUCTHUYECKUX XapPaKTEPUCTUK CPEIHUX W paccemBaHus. Paboras ¢ maHHBIMH,
oOydJaronifecsi ydarcsi CUMUTHIBAaTh M HMHTEPIPETUPOBATH JAHHBIC, BHIJABUIATD,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MECHYMBOCTh, W OIICHWBATh WX BIWSHUE Ha
paccMaTpuBaeMble BETMYHUHBI U TPOIECCHI.

NHTynTUBHOE TpEACTAaBICHHE O CIy4ailHOM W3MEHYMBOCTH, MCCIETOBAHUE
3aKOHOMEPHOCTEH M TEHACHIMM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM st
U3YYCHUS TEOPHH BEPOSTHOCTEH. boyplioe 3Ha4YeHHE WMEIOT TMPAKTHYCCKUE
3aJIaHUs, B YACTHOCTH OIBITHI C KJIIACCHYECKUMH BEPOSTHOCTHBIMH MOJIEIISIMHU.

[ToHsiTue BEpPOSATHOCTH BBOAUTCS KAaK Mepa MpaBAONOA00Us CIy4ailHOTO
coObitusi. Ilpm wu3ydyeHun ydeOHOTO Kypca oOOydaroniuecss 3HAKOMSTCS C
MPOCTEUITUMU METOJJAMU BHIYUCIICHHS BEPOSITHOCTEH B CITy4alHBIX IKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU JJICMEHTAPHBIMU HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oojee CIoKHBIE 3amadyn. B ydeOHBIN Kypc
BXOJISIT HAYaJIbHbIE TPEACTABJICHHUS O CIy4YalWHBIX BEJIMYMHAX U MX UYHUCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIONIUXCS C
MHOXECTBAMH M OCHOBHBIMHU OIICpAITUsIMU HaJl MHOKECTBAMH, PacCMaTPHUBAIOTCS
pUMEPH TIPUMEHEHUS I PEIICHMS 3a]ad, a Tak)Ke WCIIOIh30BAaHUSA B APYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 kinaccax uzydaercs y4eOHbINH Kypc «BeposSiTHOCTh U CTaTUCTHUKA», B
KOTOPBIN BXOJAT pasniensl: «[Ipencrapnenue qJaHHbIX U ONKMCATEIbHAS] CTATUCTHKAY,
«BeposaTHoCThY, « I7IeMEHThI KOMOMHATOPUKHNY, «BBemeHre B Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BeposaTHOCTs U cTatuctukay oTBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezeno), B 8 kiacce — 34 vaca (1 vac B Hezeno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COIAEPKAHHUE
OBYYEHUA 7 KJIACC

[IpeacTaBieHue naHHBIX B BUJIE TaOJUIl, AUarpamM, rpadukoB. 3anoJHEeHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyTOBbIX). UTeHHE rpauKOB peabHBIX TpoiieccoB. M3Bieuenne nudopmaiuu us3
JTUarpaMM H TaOJIHII, UCTIONh30BAHNUE U UHTEPIPETANNS TAaHHBIX.

OnucarenpHasi CTaTHCTHKA: cpeaHee apudmeTndeckoe, MeauaHa, pa3Max,
HaumOoJIbllIee M HaWMEHbIIEe 3HA4YCHHs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil 3KCIIEpUMEHT (OMBIT) U cliydaiiHoe coObiTHe. BepoaTHOCTh U
4acToTa. Posib MaIOBEPOSITHRIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa u UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmmHbl. Yucio pédep U cymmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nuxisl. [yt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM

rpade. Pemenue 3a1au ¢ momonibio rpados.
8 KJIACC

[IpencraBieHue JaHHBIX B BUE TAOJUL, TUarpamMm, rpaukos.

MHOX€eCTBO, DJJIEMEHT MHOXKECTBA, IOAMHOXecTBO. Omnepanuu  Hax
MHO’KECTBaMU: 00beIMHEHUE, NIepeceueHue, AonoiHeHue. CBoicTBa onepauii Haj
MHOXXECTBAMU:  I[IEPEMECTUTEIBHOE,  COUYETATENIbHOE,  PacIpeAcIIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue rpauyeckoro MpenCcTaBICHUS MHOXKECTB IS
ONMCAaHNUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHNHN 3a/a4.

N3mepenne paccemBaHMs AaHHBIX. J(McepcUs M CTAaHAAPTHOE OTKJIOHECHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOneMeHTapHble COOBITUSL ciydyaiiHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoct  coObiTui.  OmBITBI € PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBSI3b MEXKIYy MajJOBEPOATHBIMU M MPAKTHUECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBA 1€pEBbEB: €AMHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuio yMHOXKEHUS.
Pemenue 3ama4 ¢ momouisio rpagos.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne  coObIThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXEHUS
BEPOSITHOCTEW. Y CJIOBHAas BepOSTHOCTh. [IpaBmio ymHOxeHus. HesaBucumblie
cobpiTus. IlpeacraBneHue sKcrepuMeHTa B BHUAE JAepeBa. PemieHue 3agau Ha



HaxO0XXJICHUE BEPOSTHOCTEW C TMOMOIIBIO JEpeBa CIYy4ailHOTO SKCIEPUMEHTA,

nuarpamm Dinepa.
9 KJIACC

[IpeacTaBnenre MaHHBIX B BUAe TaOmUIl, AuarpamM, Tpadukos,
WHTEPIpEeTans JaHHBIX. UTEHHE U MOCTPOCHUE TAOJHII, TUarpaMm, rpaduKoB 1o
pealbHbIM JIaHHBIM.

[lepectanoBku u (akropuan. CodyeTaHust U YUCIO COUeTaHUM. TpeyroibHUK
[Tackains. Pemienue 3a1a4 ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CIilydailHBIA BBIOOp TOYKH W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPY>KHOCTH.

UcnsiTanue. Ycnex u Heyaaua. Cepus UcnbITaHU 10 nepBoro ycnexa. Cepust
ucneiTanuii bepaysum. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.

CnydaiiHasg BeJIMYMHA W PACHpPENCIICHUE BEPOSITHOCTEN. MaremaTnueckoe
OXujgaHne u aucnepcus. llpuMepsl  MaTeMaTHYECKOTO  OXHUJAHUS — KakK
TEOPETUYECKOT0 CPEAHEr0 3HAYCHUS BEJIMYMHBL. MaTeMaTHdeCcKOe OXKUJaHUE U
JUACTIEPCUS CIIyYaNHOM BEJIMUYUHBI «YHUCII0 YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[Tonsitue o 3akoHe OONBIIMX yuced. M3MepeHue BeposSITHOCTEM C MOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aK0Ha OOJIBIIUX YUCEN B IPUPOJIE U OOILECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOT'O KYPCA «BEPOATHOCTH U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOro Kypca

«BepoATHOCTb M CTaTUCTHKA» XAPAKTEPUIYIOTCS:

1) maTpuoTH4ecKoe BOCIUTAHNE:

IIPOSIBJICHUEM MHTEpeca K IMPOLNUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTUKEHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaXKAaHUHA U pealu3aluu €ro
npaB, TNPEICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLELYp TPakJaHCKOTO o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM NPHUMEHEHHEM JOCTIKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PEIICHUM NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MATHYECKOIO
o0Opa30oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU JJI1 YCHEIIHOW MPOQEecCHOHATBHON
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHOU TPAEKTOPUHU 00pPA30BaHUSI U )KM3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHYECKOMY BOCHPUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, pPEUIeHUH, pacCyX JACHUH, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHHUSI:

OpUEHTallMed B JIEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEAICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOAbI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HayKu Kak cdepbl yeroBeuecKou
JEATEIbHOCTH, 3TANoOB €€ pa3BUTHA U 3HAYMMOCTU JUIsl Pa3BUTHUS LMBHIIN3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH W MATEMAaTHUYECKOW KyJIbTYpPOH Kak CpeICTBOM
NMO3HAHUS MHpA, OBJAJCHHUEM TMPOCTEHIIMMH HaBBIKAMU HCCIEI0BATEIbCKON
NESATEIIHOCTY;



6) ¢usuueckoe BocnuTaHue, (popMHpPOBaAHHE KYJHTYPbI 30POBbSI H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEACHHMS  340pOBOro  oOpa3za KU3HH (300pOBOE  MHUTAaHHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjsipHas (dusndeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HAaBbIKA pEPIICKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIo K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0JI0THYECKOe BOCTIUTAHUE:

OpUEHTalMel Ha NPUMEHEHUE MAaTEMATUYECKUX 3HAHUH JJI PEIICHMS 3a1a4 B
00JIaCTH COXPAHHOCTU OKPYXAIOIlEel Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKHU
UX BO3MOXHBIX IMOCJIEACTBUI Ul OKPYXKAIOLIEN Cpefibl, 0CO3HAHUEM IJ100aJIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) aganTanusi K M3MEHSIIOIIHMCS YCJOBHSIM COIMAJbHOI W MPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENETEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYIHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS1, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTHX;

HEOOXOAUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMynupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPHUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCHPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHUPOBAThH
MpUHUMAEMbIE PEIIeHUs U ACHCTBUSA, (OPMYIHpPOBATH W OILICGHUBATh PUCKU U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHMBEPCAJIbHBbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBHUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUHN, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHHMS U CpaBHEHUS, KPUTEpUU
MPOBOJIMMOTI0 aHAJIN3;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOpPa3OBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIIOICHUAX U YTBEPKACHUIX, MIPEIaraTh KPUTEPHUH
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOJBI C HCIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TMPSAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh apPTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus: y4eOHoM 3amaud (CpaBHMBATh HECKOJIBKO
BapHAHTOB pEIICHHs, BBHIOUpATh HambOoJiee TMOAXOAAIUNA C YIETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBrle uccienoBarejabCcKue 1eCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIENI0BATEIbCKUM MHCTPYMEHT IO3HaHUA,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPoOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEJOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTHYECKOTro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOMH;
CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAONIONCHMS, UCCIEAOBAHMS, OIIEHMBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBAaTh BO3MOKHOE pa3BUTUE MPOLECCA, a TaKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWH(GOpPMAalLMHU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHHUS,

BbIOMpaTh (GopMy MpeacTaBieHUus HHPOPMALMK W WLIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMu, JaUarpaMmaMu, HMHOW rpadukod U HX
KOMOWHAITUSMU,

OLICHMBATh HAAEKHOCTh HH(OpPMALMHU [0 KPUTEPHUSM, MNPEASIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHUBEPCAJIbHbIEC y4eOHbIe AelCTBHUS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYyXKIACHUA B COOTBETCTBUU C YCIOBUAMU
H neisiMu O6HICHI/I$I, sSICHO, TOYHO, I'PAaMOTHO BBIpaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOAY PELICHHS
3aJ1a4yd, KOMMEHTUPOBATh MOJyUYE€HHBIN PE3YyJIbTaT;

B X0JIe 00CYX/IEeHMsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOU TEMBI,
npo0JieMbl, perraeMoil 3ajaur, BbICKa3bIBaTh UIEH, HAICJICHHBIE HA MOMCK
pelIeHus!, CONOCTABIATH CBOU CYXACHUS C CYXKIECHUSIMU APYTUX YHACTHUKOB
nuanora, oOHapyuBaTh pazliMyMe M CXOJCTBO MO3UIIMH, B KOPPEKTHON
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

IPENCTABIATh PE3YJIbTAThl PEIICHUS 33]a4H, SKCIIEPUMEHTA, UCCIIET0BAHMS,
MPOEKTa, CAMOCTOSTEIBHO BBIOMPATh (hOpMAT BBICTYIUICHUS C yU4ETOM 3a]a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U UHMBUIyaIbHON
paboThI MpHU peIIEHNH YUEOHBIX MaTEMaTHYECKUX 3a/aY;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IJIAaHUPOBATH OPTraHU3ALUIO
COBMECTHOI paloOThl, pachpenensTh BUIbl padOT, JOrOBapUBATHCA,
o0Cy>KIaTh MPOLECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax padoTel (0OCykaeHus, OoOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BHIOIHATH CBOIO YacTh PaOOTHI
U KOODAMHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMN NPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryiasiTuBHbIC YHHBEpPCAIbHbIE YYeOHbIE 1CCTBUA

Camoopranu3amnus:

CaMOCTOSTENIbHO COCTABJISITh IUIAH, aJlTOPUTM PEIICHHs 3aJadyd (WA €ro
4acTh), BBIOMpATh CMOCOO pPEIICHUs ¢ YY4ETOM HMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

BJIAJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTaTa
pellIeHUsI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPY PELICHUU 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHKEHUS WJIM HEAOCTIKECHUS LEJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoniy oOyueHus B 7 KJjacce OOy4arOMUNCA TOIYYUT CICAYIOIINC
IPEIMETHBIE PE3YJIbTATHI:

Yutath uH(OpMaIUIO, NpPEICTABICHHYI0O B TalOMuIax, Ha JIuUarpaMmmax,
NPEACTaBIATh JaHHbIE B BUJE TaONHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) M KPYroBhI€) IO MACCHBaM 3HAUYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEAIbHBIE  YUCIOBBIE  JIAHHBIC,
MpeCTaBJICHHbIC B TA0JUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonp30BaTh Mg ONMCAaHUSA JAHHBIX CTAaTUCTUYECKHUE XAPAKTEPUCTUKHU:
cpenHee apudpMeTHdYecKoe, MeJMaHa, HauOoJblllee U HaUMEHbIEe 3HAYCHUS,
pa3Max.

NmeTs mpencraBineHue O CIydyalHOM HW3MEHYMBOCTM Ha IPUMEpPAX IIEH,
(bU3MYECKUX BEJIMYMH, AaHTPOMOMETPUUYECKUX JIAHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K koHuy o0yueHus B 8 Kiacce oOydyaromuiicsi MOMY4MT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTte U npeoOpa3oBbIBATH HH(POPMALIMIO, NPEICTABICHHYIO B BHUIE
Tabuil, Tuarpamm, rpaduKoB, MPEJCTaBIATh JaHHBIC B BUJE TaOJHUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHYECKUX IIOKAa3aTeNiei: CpPeaHuX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAUEHUHN M YaCTOTHI COOBITUIA, B TOM YHCJIC 110
pe3yabTaTaM U3MEPCHHUN 1 HAOTOACHU.

Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITUN B OMBITaX, 3Hask BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCIE€ B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBath rpaguyeckue MOJEIU: JEPEBO CIy4YailHOTO ASKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IIOJMHOXECTBO, BBINOJIHIThH
onepaly HajJ MHOXECTBaMH: OObEeIUHEHHE, IepeceueHue, JOIMOIHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBatk rpaduyeckoe NpeACcTaBiICHHE MHOKECTB U CBSI3eH MEXly HUMU
JUISL ONIMCAHMS MIPOIIECCOB U SIBJICHH, B TOM YHMCIIE MPU PEIICHUU 3a7a4 U3 APYrUX
y4€OHBIX MPEIMETOB U KyPCOB.

K koHuy oO0yueHuss B 9 kjacce OOyd4aromuiicss MOMYYHMT CJIEAYIOLINE
NpPEeIMETHbBIE PE3YJIbTATHI:

W3Bnekars 1 npeoOpa3zoBbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B Pa3IMYHbIX
HMCTOYHUKAX B BUJE TAOJHI], 1MarpaMm, rpaduKoB, MPEACTABIATh TaHHBIE B BHUJIC
Ta0HII, TUarpaMm, rpauKoB.



Pemarp 3amaum opraHu30BaHHBIM MEpeOOpPOM BapUAHTOB, a TaKXKe C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcrons30BaTh ONUCATEIbHBIE XAPAKTEPUCTUKHU JJII MAacCCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHU.

HaxoauThs 4acToThl 3HAYEHUI M 4acTOTHI COOBITHS, B TOM YHCIIE MOJIb3YAChH
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUAMH, B CEPUSIX
UCIIBITaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUI bepHyIum.

MMeTp mpencTaBieHHE O CIy4alHOM BEJIMYMHE W O PACIPEICICHUU
BEPOSITHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B
IpUPOAE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
1 I1 7 2
PEHCTABIICHHE NAHHRX https://m.edsoo.ru/7f415fdc
bubnnorexa [JOK
2 1
OmHcaTebHas CTaTHCTHI 8 https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
i 1 1
3 Caysialinas H3MCHHBOCT 6 https://m.edsoo.ru/7f415fdc
bu6nmotexa [IOK
4 B 4
BE/ICHHE B TCOPHIO Ipagon https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa CIly4aiiHOTO 4 1 bubmuorexa [LIOK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bubnuoreka [JOK
6 5 1
O06001Ienne, CHCTEMAaTH3aLMs 3HAHUH httos://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I1IO 34 9 5

I[TPOI'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 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3/iesioB M TEM uudpoBbie
Ne i/ P KonrTpoabnsie | IlpakTuyeckune (icpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
bubnuorexa [JOK
! Hoptopenne kypea 7 iracea 4 https://m.edsoo.ru/7f417fb2
5 OmnucatenbHas cTaTUCTHKA. PaccenBaHue 4 bubaunorexa [IOK
JIaHHBIX https://m.edso0.ru/7f417fb2
bubnuoreka [JOK
3 Muosiectsa 4 1 1 https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
4 BeposiTHOCTB ciryyaiiHOro cOOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmmorexka [IOK
B 4
> BE/ICHHE B TEOPHIO Pagon https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
1
6 Crrysaiinsie cobbrTHs 8 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
7 4 1
O0001IenNe, cUCTEMAaTU3aIMs 3HAHUI httos://m.eds0o.ru/7f417fh2
OBUIEE KOJIMYECTBO YACOB IIO 34 5 3

ITPOTPAMME



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 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHUE pa3aesioB M TEM nudpoBLIe
Ne i/ P Kontpoanueie | IIpakruueckue (mupp )
NMporpaMmbI Bceero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
bubmuorexa [JOK
1 I1 4
OBTOpeHHE Kypca 8 Kiacca https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 4 1
DIEMEHTbI KOMOUHATOPHKN https://m.edsoo.ru/7f41a302
3 T'eoMeTpuueckas BEpOSITHOCTD 4 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41a302
bubmnoreka LIOK
4 Menbrranms bepuyrm 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
1
> Cotyuaitsas Bemamna 6 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
1 1
6 O60bmenue, KoHTpOI, 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I1O 34 5 5

[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 9acoB DJIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoxka Kontpoabubie | I[lpakTHueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 IIpencraBnenre qaHHBIX B 1 bubnnoreka [IOK
Tabnuuax https://m.edso00.ru/863ec1f8
5 [IpakTHueckrie BEIYUCICHUS 110 1 bu6mmoteka LIOK
TaOJINYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenue u MHTEpIpeTALMS 1 bubmmoreka [JOK
TAaOJINYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTnueckas padota "Tabnuier" 1 1
I'pacduueckoe npeacraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOI0YATHIX) https://m.edsoo.ru/863ed18e
JrarpaMm
UreHue 1 oCTpOECHUE TUarpamM.
6 ITpumeps! nemorpadpudeckux 1 bubmiorexa LIOK
PHMEPBIA P https://m.edso0.ru/863ed602
JrarpaMm
7 [IpakTnueckas pabota 1 1 bu6mmoreka [IOK
"TnarpamMMbr" https://m.edsoo.ru/863ed72e
3 Uucnosie Habopbl. CpenHee 1 bubnmnoreka [IOK
apudmernueckoe https://m.edso0.ru/863ed846
9 Yucnossie HaOopsl. CpenHee 1 bu6mmoreka [IOK
apuQmeTHIecKoe https://m.edsoo.ru/863ed846



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

MC,I[I/IaHa quCJI0BOI'O Ha60pa.

bu6mmoreka [IOK

10
Y cTOoOUUNBOCTh MEIUAHEI https://m.edsoo.ru/863edb3e
1 Menuana ynciaoBoro Habopa.
Y cTOoOUUUBOCTh MEIUAHEI
12 [IpakTuueckas padora "Cpennue bubanoreka [IOK
3HaYeHUA" https://m.edsoo.ru/863edc6a
Haunbonbiiee 1 HauMeHbIIIEE
13 3HAaYEeHUs YHUCIOBOr0 Habopa bubmorexa [IOK
pa. https://m.edsoo.ru/863ee07a
Pasmax
Haubounblee 1 HanMeHbIIIEE
14 3HAUYEHUS YUCIIOBOTO Habopa.
Pasmax
Haunbonbiee 1 HauMeHbIIIEE
15 3HAYEHMsSI YUCIOBOTO Habopa.
Pasmax
KonTponbHas pabota mo remam
16 "[IpencraBiieHue JaHHBIX bubnmorexa [IOK
ped 8 I https://m.eds00.ru/863ee390
OmnucareinbHas CTaTUCTHUKA
17 CrydaiiHasi U3BMEHUYUBOCTD bubmuoreka [JOK
(mpumepbI) https://m.edso0.ru/863ee4bc
18 YacToTa 3HaYEHUI B MACCUBE bu6nunoreka [IOK
JTaHHBIX https://m.edsoo.ru/863ee69c
but6mmoreka [JOK
19 r
PYHIHpOBKa https://m.edsoo.ru/863ee9d0
20 I'mcrorpamMmbl
b K
21 I'acrorpammer nommorexa [10

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



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

[IpakTuueckas padora

bu6mmoreka [IOK

22
"CryyaiiHasi UBMEHYUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepmnna, pedpo.
23 Hp e()l:)LCTaEJIeHHe 321;[:1)11/1 c bubmmorexa [IOK
p https://m.edso0.ru/863eef52
oMoIIbio Tpada
Crenenb (BaJICHTHOCTB)
24 BepiInHbL. Yucno pédep u bubmmoreka [JOK
CyMMapHasi CTENIEHb BEPILHH. https://m.edsoo.ru/863ef0ba
Ilenp u nukn
enb ¥ nukKi. [lyTe B rpade.
- . ytb B rpad bubnnorexa [JOK
25 [IpencraBienue o CBI3HOCTH
https://m.edso0.ru/863ef236
rpaga
26 [Ipencrasnenue 06 bu6nmorexa [IOK
OPHEHTUPOBAHHBIX Ipaax https://m.edso0.ru/863ef3b2
CnyyaiiHbIi OIIBIT U CITy4aliHOE bubmuoreka [LIOK
27
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 4acTOTa COOBITHSL.
08 Ponb ManoBepoATHBIX U bubnuoreka [LIOK
MIPAKTHUYECKH TOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHI B IPUPOJIE U B OOILIECTBE
29 Mosera 1 urpanbHas KOCTh B
TEOPUH BEPOSTHOCTEN
30 [IpakTnueckas pabora "Hactora bu6mmoreka [IOK
BbITNIaJIeHUs opJa" https://m.edsoo.ru/863ef8a8
KonTponbnas pabota no remam
31 "Ciy4yaiiHasi U3MEHYUBOCTb. bu6mmoreka [IOK

I'padsl. BepostHocTh ciy4aiiHOrO
coObITHA"

https://m.edso0.ru/863f0186



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
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

39 [ToBTOpeHue, 0000IICHHE. 1 bubanoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 060061IeHNE. 1 bubmmoreka [IOK
OmnucarenbHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
IToBTOpenue, 0600IIICHHE.

34 Be B;)FHEH(})I(I:/ITB ciI ];I;:ro 1 bubmorexa LIOK

P e https://m.edsoo.ru/863efecO
COOBITHS
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Konrpoububie | IIpakTnuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIE
padoTbI padoThbI
pecypchbl
1 IIpencraBnenue naHHBIX. 1 bubnunoreka [IOK
OnmcaTenpHas CTaTUCTHKA https://m.edso0.ru/863f029e
5 CrnydaiiHasi ”3BMEHYUBOCTb. 1 bubmuorexa [JOK
Cpennue yrcnoBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitasie coObITHS. BepostHOoCTH 1 bubnunoreka [IOK
M 9aCTOThI https://m.eds00.ru/863f0578
Knaccuueckue moaenu reopuu
4 BEPOSITHOCTEM MoieTa u I/Irp alibHas 1 brbmmorexa [OK
p ' p https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [IOK
5 1
Oriconerus https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 1
Jlucriepenst uncnoBoro Kagopa https://m.edso0.ru/863f0a50
7 CranzmapTHOE OTKIIOHEHHE 1 bubnnorexa [HOK
YHUCJIOBOTO Habopa https://m.edsoo.ru/863f0bfe
Bbu6nmmoreka [JOK
8 1
JlHarpamMbl pacceHBaHHs https://m.edso0.ru/863f0eab
bu6mmoreka [IOK
9 M 1
HOIKECTRO, TIOAMHOMECTBO https://m.edso0.ru/863f1180
Onepanuu HaJlt MHO)KECTBAMM:
bub6mmoreka [IOK
10 o0BeIMHEHNE, TIEpEeCeUCHHUE, 1

JOIIOJTHCHUEC

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa ornepaiuii Haj
MHOXECTBAMU: TIEPEMECTUTEIIHHOE,

bu6mmoreka [IOK

11
CcOYeTaTeIbHOE, https://m.edso0.ru/863f1784
pacrnpenenuTeaIbHOE, BKITFOUCHUS

12 I'paduaeckoe npencraBieHne bubnnoreka [OK
MHOXECTB https://m.edso0.ru/863f198c

13 KonTponpHas pabora mo remam
"Craructuka. MHOXecTBa"

14 DneMeHTapHbIE COOBITHSI. bubnunoreka [IOK
Cayuvaiinble COOBITHS https://m.edsoo.ru/863fldec
bnaronpusTcte ne

15 aneMeHI;a HBIC ZI(:)GHI;IITI/ISI Brommozexa HOK

P . https://m.edso00.ru/863f1dec
BepositHocT coObITHit
bnaronpusTct ne
16 3neMeHFT)a HbIE ZI:;;ITHH bubmmorexa [OK
P . https://m.eds00.ru/863f1f72
BepositHOCTH cOOBITHIT
OnBITHI C PABHOBO3MOKHBIMHU
17 3JIEMEHTAPHBIMU COOBITHSIMH bubmorexa [OK
Lapn ' https://m.eds00.ru/863f21ca
CiyuaitHblii BEIOOD
ONBITH ¢ PABHOBO3MOXXHBIMU
bu6nmuoreka [JOK

18 3JIEMEHTAPHBIMH COOBITHSIMU.

. . https://m.edso0.ru/863f21ca
CriyyaitHbiii BEIOOD
[IpakTrueckas padota "OMnbITH C

19 ABHOBO3MOKHBIMHU bubmmorexa [JOK
P " https://m.edso0.ru/863f235a
AIIEMEHTaPHBIMU COOBITHSMU

b K

20 Tepeso nomroreka 11O

https://m.edsoo.ru/863f2ade



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

CaolicTBa epeBa: €AMHCTBEHHOCTD
MyTH, CYIIIECTBOBAHUE BUCSIYCH

bu6mmoreka [IOK

21 BEPLINHBI, CBSI3b MEXKIY YUCIIOM https://m.edsoo.ru/863f2bac
BEpIIUH U YHUCIIOM pEdEp
bu6mmoreka [IOK
22 Hpagmuio yroskeri https://m.eds00.ru/863f2cd8
bubmuorexa [JOK
23 HpaBuio ymHOCHHS https://m.edsoo.ru/863f2e36
bubmnoreka LIOK
24 TporuBononosHOe codbITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Dittepa. O0bequHEHME bubmuorexa [JOK
U Tiepece4eHne COObITHIA https://m.edso0.ru/863f3214
26 Hecosmectnbie coObiTus. @opmyia bubnunoreka [IOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecosmectHbie coObiTus. @opmyna bubnuoteka [IOK
CJI0KEHUSI BEPOSITHOCTEN https://m.edso0.ru/863f3764
[IpaBuno ymHOXEHUS
o8 BEPOSITHOCTEM. Y CIIOBHAs bubnnorexa [IOK
BEpOATHOCTH. HezaBucumeie https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuno ymHOXEHUA
29 BEpPOSITHOCTEM. Y CIIOBHAs bubnnorexa [HOK
BEpOATHOCTh. HezaBucumeble https://m.edso0.ru/863f3b06
COOBITUSA
[IpencraBnenue ciayyaitHOro bu6numoreka [LIOK
30
JKCIIEPUMEHTA B BUJE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciryqaitHoro bubnmoreka [JOK

OKCIICPUMCHTA B BUAC ACPCBA

https://m.edso0.ru/863f3f20



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20

[ToBTOpeHmE, 0600IIICHNE.

bubnnoreka [IOK
2 | Dpeacraasemmns gu, 1 rA——
33 [ToBTOpenue, o606meHue. ['padsr 1 Et?[i?/l;lr?ee diiﬁ?gﬁg 34312
KontposnpHas padota o remam
34 "CnyyvaiiHble COOBITHS. 1
BepositHocTs. ['padbr”
OBLIEE KOJIMYECTBO YACOB 10 34

[NPOIT'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Kourpoabnbie | IIpakTunyeckue A p
Bcero u3ydyeHusi | oOpa3oBaTejbHbIe
padoTbI padoTsbI
pecypchbl
bubnuoreka [JOK
1 IT 1
PEACTABIICHHIE HAHHbIX https://m.edsoo.ru/863f47ea
bubnuoreka [JOK
2 O 1
[HCATCIbHAT CTaTHCTHiE https://m.edsoo.ru/863f47ea
3 Onepanuu Ha COOBITUIMU
4 HezaBucumocTs coObITUi
5 KomOunaropHoe npaBuiio 1 bubnnoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/863f4e16
6 IIepectanoBku. dakTopua. 1 bubnnorexa [IOK
CoueraHus 1 UUCIIO COYETaHUMN https://m.edso0.ru/863f4e16
bu6nmmoreka [IOK
7 T IT 1
PEYTOIIbHIR Hackat https://m.edso0.ru/863f5014
[IpakTnueckas pabora
3 "Brruncienue BepoSITHOCTEH ¢ 1 1 bubnmnoreka [IOK
HCTOJIb30BaHNEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GyHKIUI 37I€KTPOHHBIX TaOIHI"
I'eomeTprueckas BEpOSITHOCTb.
9 CryvaiiHblii BBIOOp TOUKH U3 1 bu6muotexa [LIOK
(burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5884
OTpe3Ka, U3 JyT¥ OKPY>KHOCTH
10 I'eomeTprueckas BEpOSITHOCTD. 1 bubmuoteka [LIOK
CrydaiiHpIii BHIOOP TOYKH U3 https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(burypsl Ha MIIOCKOCTHU, U3
OTpe3Ka, U3 Jyr' OKPY>KHOCTHU

I'eomeTprueckas BEpOSITHOCTD.
Cay4aiinelii BBIOOp TOUKH U3

bubnnorexa [JOK

11
(buryphl Ha MIIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IYyTH OKPY>KHOCTH
HcneiTanue. Ycnex u Heynaya.
12 Cepus HCIIBITAHUM IO TIEPBOTO bubmorexa [IOK
p a p https://m.eds00.ru/863f6162
ycrexa
I'eomerpuueckas BEpOSITHOCTD.
13 Cay4aiiHblii BBIOOp TOUKH U3 bu6mmoteka LIOK
(burypsl Ha MJIOCKOCTH, U3 https://m.edso0.ru/863f5e10
OTpe3Ka, U3 Jyrd OKPYKHOCTU
HcneiTanue. Ycrex u Heygada.
14 Cepus UCIIBITAaHHUH O ng HBoro bubmorexa HOK
p a p https://m.eds00.ru/863f6356
ycrexa
HcneiTanue. Ycnex u Heynaya.
15 Cepus UICTIBITAHUI 70 TIEPBOTO
ycrexa
Hcnbitanusa beprymm.
16 BepositHOCTH cOOBITHIA B cCepun bubmoreia HOK
. https://m.edsoo.ru/863f64d2
ucnbiTanuit bepuymnnu
Ucnbitanusa beprymm.
17 BeposTHOCTH COOBITHH B CEPUU brbmorexa TIOK
p . p https://m.edsoo.ru/863f6680
ucnbiTaHui beprynmm
18 [IpakTnueckas padorta bubmuotexa [LIOK

"Ucneitanus bepaymam"

https://m.edsoo.ru/863f67de



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

19 Cinyyaiinasi BeJIM4MHa 1 bubnnoreka [IOK
pacrpeiesieHre BEPOATHOCTEN https://m.edsoo.ru/863f6b44
MareMatnueckoe 0)KMIaHUE U bubmmoreka [IOK

20 N
JCIIEPCHS CIIy4alHOM BEJIMYUHBI https://m.edsoo.ru/863f6da6
IIpuMepsl MaTeMaTH4ECKOrO

21 O’KHJIaHUSI KaK TEOPETUYECKOTO bubmorexa LOK

https://m.edso0.ru/863f6f86
CPEIHETO 3HAYCHHSI BEJTNIHHBI
bubnnorexa [JOK
22 ITo € 0 3aKoHe 00 ce
o HOHE DOIIBILHX HHEET https://m.edso0.ru/863f72c4

23 N3mepenue BeposTHOCTEN C bubnuoreka LIOK
MOMOIIIBIO YaCTOT https://m.eds00.ru/863f7652

24 [IpumeHeHue 3akoHa OONBIINX bubnnoreka [IOK
qucen https://m.edso0.ru/863f7116

o5 O06001enure, cucTeMaTu3aIus bubmuoreka [JOK
3HaHui. [IpeacraBinenne naHHbIX https://m.edso0.ru/863f783c
O000111eH1E, CHCTEMATH3ALIUS

26 3HaHui. OnucarenbHas
CTaTHCTHKA
O00011IeH1E, CUCTEMATU3AIINS

27 3HaHui. [IpeacTaBnenne qaHHbIX brbmorexa [OK

- ped A ) https://m.eds00.ru/863f893a
OnmcaTenbHas CTaTUCTHKA
O0o001Ienre, CHCTEMATH3AIIHS
28 3HaHWUH. BeposTHOCTH cIydaliHOTO bubmorexa HOK
- O°p i https://m.edso0.ru/863f7ade
COOBITHS
O0001enue, cucTeMaTH3aIus
29 3HaHui. BeposTHOCTH ciyyaitHOro bubnmnoreka [IOK

COOBITHS. DIIEMEHTEI
KOMOMHATOPHUKHU

https://m.edsoo.ru/863f7c9c



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

O0001enne, cucTeMaTH3aIus

bu6mmoteka [IOK
. 1
30 SHAHMIL. JTCMEHTH! https://m.eds00.ru/863f7e54
KOMOHMHATOPUKHU
O0001enne, cucTeMaTH3aIus
31 3HAHUU. DJIEMEHTHI 1 bubnuoreka [JOK
komOuHaTopuku. CiyyaifHeie https://m.edso0.ru/863f8408
BEJIMYHHEI M PacCIIPEICIICHUS
O06o0061meHue, cucTeMaTU3aIus
Hvl . B bubmmoreka [IOK
32 3HaHui. Clly4aifHble BEJIMYUHBI U 1
https://m.edsoo.ru/863f861a
pacrpeeneHus
bubnnorexa [JOK
33 Hrorosast koRTpoIbHas padora . https://m.edso0.ru/863f8b56
34 O0001eHne, cuCTEMaTH3aIUs 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I1IO 34

I[TPOI'PAMME



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
NPOI'PAMMBbI

7 KIIAC
Kon
I[IpoBepsieMble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS MPOTrPaMMbI OCHOBHOI'0 00111€T0
MpoBePsieMOro
o0pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTuCTHKA
YuraTh nH(OpMAIHIO, TPEACTABICHHYIO B TAOMUIaX, HA AUAarpaMMax, TaHHBIE O
5.1 MTOJIOXKEHUHU B BHJICO-TA0JIMIIAX, CTPOUTD TUAarpaMMbl (CTOJIOUKOBBIC (CTOJIOUATHIC)
U KpYyroBbI€) 110 MacCUBaM
pE3YIBTATOB
5.2 OnuceIBaTh ¥ HHTEPIPETUPOBATDH peaibHbIC YUCIOBBIE TaHHBIE, PEACTABICHHBIC B
Tabiuiax, Ha [uarpammax, rpagukax.
5.3 Wcnonp3yiiTe 17 OoNucaHUs JTAHHBIX CTaTHCTUYECKHE
XapPaKTEPUCTUKH: cpenHee apudmMeTnueckoe, MelMaHHOe, HauboblIee U
HauMEHbIIee 3HaYEHUs], pa3Max.
54 Nwmets npencTasienye o ciydailHOH M3MEHYMBOCTH Ha MpUMepax 1eH, (pU3ndeckux
BEJIMYMH, aHTPOIIOMETPUYECKUX JTaHHBIX, 1aTh IPEJCTABICHNE O CTATUCTUYECKOMN
YCTOMYHUBOCTH




8 KJIACC

Ko
A IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS MPOrPpaMMbl OCHOBHOI'O 00111ero
MPoOBEPsSIeMOro
o0pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTUCTHKA
51 W3Briekath 1 mpeoOpa3oBeIBaTh WH(OOPMAIIHIO, TIPEICTABICHHYIO B BUIC TaOIUII,
' rarpamm, rpauKkoB, TaHHBIX O BBICOTE B BUJE TAOHII, AMAarpamMMm, rpaduKoB
- Peructpanusi 1aHHBIX C NOMOILIBIO CTATUCTUYECKUX IOKAa3aTelIel: CpeaHHe
' U3MEpEHHs U Mepa paccesHus (pa3max, AUCIEPCHs] U CTAaHAAPTHOE OTKIIOHEHHE).
53 Haxoxxnenne mepuoaMdYHOCTH U3MEPEHUNM W YacTOThI COOBITHIA, B TOM YHCIE TIO
' pe3yJibTaTaM U3MEPEHHI U PE3YIIbTATOB.
c4 HaxoxeHue ciydas BO3SMOXKHBIX COOBITHI B OIBITaX, BEPOSITHOCTH BEPOSTHOCTU
' AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OMBITaX C PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU
. Ucnonp3yiiTe rpaduyueckre MOJEIH: IEPEBO CIYYaHOTO SKCIEPUMEHTA,
' JuarpaMmbl Diliiepa, 4uciioBas npsmMas.
OnepupoBaTh MOHATUSIMH: MHOXECTBO, ITOAMHOXECTBO; BBITONHATE omeparumuHan
pacumpeHusiMu: 00beAMHEHNE, TTepeceueHue, JOMOTHEHNE; TEPEUUCISTh SJIEMEHThI
5.6 MHOKECTBA, MPUMEHSTH CBOMCTBA MHOXKECTBA
Hcnonp3yiiTe rpaduyueckoe MPeacTaBICHHE MHOKECTBA M CBSI3€M MEXIy HUMH IS
OMHCAHUSA
5.7 MPOIIECCOB U HANIPABIICHUH, B TOM YHCJIE PU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEJIMETOB U KYPCOB.




9 KJIACC

Ko
A IIpoBepsieMmble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS NPOrpaMMbl OCHOBHOTO 00111ero
IPOBEPSIEMOr0
o0pa3oBaHu
pe3yJabrara
5 BeposiTHOCTB U cTaTuCTHKA
51 W3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B PA3JIMYHbBIX
' MCTOYHUKAX B BUJC TAOJHII, JUArpaMM, TpadUKOB, JAHHBIX O MPE3UICHTAX B BUJIC
Ta0IMI, TUarpamm, rpad)uKoB
- Pemarp 3amaum OpraHW30BaHHBIM TMEpeOOPOM BapHAHTOB, a TaKXKe C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
- Hcnonb3yiiTe onucaTellbHbIC XapaKTSPUCTUKH JJIT MACCHBOB Pa3MEPHBIX JaHHBIX, B
' TOM YHUCJIEe CPEeIHNE 3HAYCHHS U MEphl PACCEUBAHU.
iy Haxox1eHne 4acTOThl TOBTOPOB M YaCTOTHI COOBITHM, B TOM YHCIIE C HCITOJIb30BAHUEM
' PE3yNbTAaTOB MPOBEAEHHBIX U3MEPEHUI U PE3yTbTaTOB.
Hacrynnenue cnmyyaifHbIX BO3MOKHBIX COOBITUI B U3YYECHHBIX OMBITAX, B TOM YHCIIE B
OIIBITaX C PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMHA COOBITHSIMY, B CEPHH UCITBITAHUN 10
55 MIEPBOTO ycrexa, B Cepuu UCTIbITaHUI bepHynmu
c6 NwmeTs npeacTaBneHue o cay4ailHON BEIMYUHE U O PaCIpeIeICHHH BEPOSTHOCTEN
. Nwmets mipencTaBieHne O 3aKOHE OOJBIIMX YHCET KaK O TPAJAUIMOHHBIX OOBIYAsSX B

CIIy4aiiHOM U3MEHYHMBOCTHU M O POJIM 3aKOHA OOJIBIIKX YKCEN B IPUPOAE U OOIIECTBE




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

HpOBepHeMLIﬁ IJIEMEHT COAECPKAHUNA

BepOHTHOCTb U CTaTUCTHUKA

51

[IpencraBnenne naHHBIX B BUJE TAOJUI, JHAarpaMm, rpaduKoB. 3aroJHEHHE TaOHII,
YTEHHUE U MOCTPOEHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBBIX). UTeHue
rpaduKoB COOCTBEHHBIX HpoleccoB. l3BneueHune uHpopManuu u3 aUarpaMm u

TaOJINI, UCITOJIb30BAHUE U
WHTEPOpeTaIs JaHHBIX.

52

OnucarenpHasi CTaTUCTUKA: CpeqHEe apupMeTHuecKoe, MeauaHa, pa3max,
HauOoJbIllee W HaUMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX JaHHBIX. [Iprumepsr
CIy4aiiHOM M3MEHYUBOCTH

53

CrnyyaitHplii SKCHIEpUMEHT (OMBIT) W chydaiiHOoe coOwITHe. BepositHOCTh U
gacToTa. POJIb MAJIOBEPOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B TPHUPOJE
u oOmectBe. MoHera u

WUTPOBAasi IEHHOCTh B TEOPUHU BEPOSTHOCTEN

54

I'pad, Bepmmna, pebpo. Crenenp BepumnHbl. Yucino pébep u obmias cTeneHb
BepmuHkl. [IpencraBnenue o ceszHocT rpada. Lenu u muxiel. [Tyt B rpadax. O6xon
rpada (3iIepoB MyTh).

IIpencrasnenune 06 opueHTHPOBAaHHOM Tpade. Pemenune 3aqaun ¢ moMonisio rpados




8 KIIACC

Kon IIpoBepsieMblii 3jIeMeHT cOAePKAHMUS
5 BeposiTHOCTB ¥ cTaTUCTHKA
51 [IpencrapiieHue JaHHBIX B BUIE TaOJIHII, TAarpaMm, rpaukoB
59 MOTOK, DJIEMEHT PacIIMPEHus, TOAMHOKecTBO. Orepaliiuu Hall paclpoCTpaHeHeM: 00beInHEHHE,
' nepeceueHye, JOMOTHEHHE.
53 CoiicTBa onepanuit Hajl 0OpaLICHUIMU: BCTPEIHOE, COUETATEIbHOE, KOIJIEKTOPHOE, BKJIIOYEHHE.
54 Hcnone3oBanue rpaduyeckoro MpeAcTaBIEHUs JUIS OMMCAHWS PA3IUYHBIX IPOIECCOB U
' HaIpaBIICHUN TIPH YCIOBUH PEUICHUS 3a1ad.
55 W3mepenne paccenBanus JaHHBIX. Jlucrepcust ¥ CTaHIAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.
' JluarpaMma paccerBaHuUs
DneMeHTapHbIe COOBITHS ciay4aiiHoro ombita. CiydaiiHble COOBITHSA. BeposATHOCTH COOBITHIAL.
5.6 OTBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU. CiyuaifHbl BBIOOp. CBSI3p MEKIY
MAJIOBEPOSTHBIMHA U MTPAKTUUECKH JOCTOBEPHBIME COOBITHSIME B IPUPOIIE, OOIIECTBE M HAYKe
HepeBo. CBoiicTBa iepeBBEB: SANHCTBEHHOCT MYTH, CYIIECTBOBAHHE BUCSICH BEPIIUHEI, CBSI3b
57 MEXIy YMCIIaMH BEPIIMH U yuciamu péoep. [IpaBmno ymHOoKeHHs. Pemenne 3amaun ¢ moMomnipio
rpacdos
5.8 [IpotuBomonoxueie coObITHA. Juarpamma Oiinepa. O0beanHEHNE U NepeceUCHUE COOBITHH.
HecoBmectHble coObITHSL. DopMyna NpeAnoKeHUs! BEPOSITHOCTEH
5.9 VYcnosnas 3amura. [Ipasuno ymHoxxenus. HezaBucumele coObITHs
5.10 [IpencraBnenue sKcriepuMeHTa B BUE AepeBa. Pemenne 3a1aun Ha IPEOA0JICHIE BEPOSITHOCTEH C
MOMOIIBIO JEpEBa CIIy4aiHOro FKCIepUMeHTa, Juarpamma Jilnepa




9 KNIACC

Kon IIpoBepsieMblii 371eMeHT cOiePKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBnenne naHHBIX B BUAE TabmuI, AmarpamM, rpadukoB, WHTEpHpeTanus NaHHBIX. UTeHne U
' MIOCTpOEHHUE TaONuI, JUarpaMM, rpa)uKoB MO peasIbHBIM JAHHBIM
52 ITepectanoBKH U (pakTOpHa
5.3 CoueTaHus U COYETAHUS YHCeN
5.4 Tpeyronehuk Iackans. Pemenue 3a1aun ¢ HCIONb30BaHUEM KOMOUHATOPUKU
55 I'eomerpuueckas IIPOBEPKA. CryuaiiHbIit BBIOOD TOYEK u3 ¢uryp
' Ha IUIOCKOCTH, U3 OTPE3KOB U U3 AYT OKPYKHOCTH
5.6 HWcneitanue. Ycnex u Heyaada. Cepust TpeOOBaHUIH K TEPBOMY yCHEXY
5.7 Cepus ucnbiTanuii beprayninu. BepostHocTH coOBITHIA B cCepuM HCIBITaHUI bepHyum
5.8 CryuaiiHble I3MEPEHHS U U3MEPEHHS BEPOATHOCTEH
5.9 MaremaTndeckoe OXXHuIaHue U quctepcust. [IpuMepbl MaTeMaTHUeCKOTro OXKUAAHHSI KaK TEOPETHIECKOTO
CPEIHEro 3HaYCHUS] H3MEPEHHUS
5.10 Maremarudeckoe OKHJIAHUE 1/1 JucTiepeust citydaiiHon MepBbI
«UUCJIO YCIIEXOB B CEPUM UCHIbITAHUN bepHyimy»
511 [pennoxenne o 3akoHe OoNbIINX ymcen. M3mepeHne BepOSATHOCTEH C MOMOIIBIO YacTOTHL. Pons n
3HAYEHHME ITpaBa OOJIBIIIX YHCEI B IPUPOJE B O0IIeCTBE




IMTPOBEPSEMDBIE HA O3 10 MATEMATHYECKOUW TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJIbHOM TIPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHMUSI

Kon
MPOBEPSIEMOro
TpeOoOBaHMS

I[IposepsieMble TPeOOBaHUSI K IPEAMETHBIM pPe3y/IbTaTaM 0CBOEHHUsI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMBbI 0CHOBHOT'O 0011ero o0pa3oBanus Ha ocHOBe PI'OC

VYMeHHe ~ OmepupoBaTh  IMOHATHSIMH:  MHOXECTBO, ITOAMHO)KECTBO,  OIEpalMd  Haj
pacrpocTpaHeHHEeMH; yMETh ONEPHUPOBATh MOHATUSAME: Tpad, CBI3HBIN rpad, AepeBo, IHKI,
1 NPUMEHSATh UX TPU ONpPEICeNICHUH 3aaud; YMETh HCIONb30BaTh rpaduyeckoe MpenCcTaBICHUE
Habopa Ul ONMCAHWSA OTAEIBHBIX MPOIECCOB M HAIPABICHWH, IIPH PELICHUH 3a1a4 U3 IAPYTUX
XAMHYECKUX OOBEKTOB.

YMeHue onepupoBaTh IMOHATHSAMH: OIpPEIEICHUE, akCHOMa, OOOCHOBAaHHE, JIOKA3aTeJbLCTBO;
2 YMEHHE PAClO3HABaTh WCTHUHHBIE M JIOXKHBIE BBICKAa3bIBAaHUS, MPHUBOIUTH MPUMEPHl H

KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHMSI BEICKA3bIBAHUI.

YMeHue onepupoBaTh NOHATHSIMHU: €CTECTBEHHOE YHCIIO, IIPOCTOE U COCTABHOE YUCIIO, ACTHMOCTh
HATYpaJbHBIX YHCEN, MPU3HAKHU JICTTMMOCTH, TIOHATHUS YHCIIa, MOJYJIbHbBIE YHCiia, OOBIKHOBEHHAS
IpoOb U necaTuaHast APoOb, CTAHIAPTHBIA B YHCEI, Pa3yMHOE YUCIIO, HPPAIMOHAIEHOE YHCIIO,
apu(pMETHICCKUI KBaIPaTHBII KOPSHB; YMEHHE BEHITIONHITH JEHCTBHS C YUCIaMHU, CPABHUBATH U
YIOPSIOYMBATh YUCIIA, 3aHUMATh MECTa B YHCIaX MO MPSAMOW KOOPAMHATE, OKPYIJISATh YHCIA;
YMEHHUE JeJaTh MPUKHUJIKY U OLICHUBATh PE3YJIbTAT pe3yabTara

YMeHue oneprpoBaTh MOHATUSAMH: CTETIEHb C [EIBIM MPU3HAKOM, apu(METHUECKUI KBaIpaTHBIH
KOpeHb, MHOTIOYJIEH, anreOpauyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM, HMPUPOIHAs
CTEIICHb OOJIBIIEr0 3HAYEHHS; YMEHHE BBINONHATH PacuéThl Mo (GopMyiaM, KOHBEPTHPOBATH
4 IeNble, JAPOOHO-PAllMOHATBHBIC BBIPOKEHUS M BBIPOKEHHUS C SIBICHUSAMHE, PaclOJIOKEHHUE
MHOTOYIEHa Ha MHOXKHTENHM, B TOM YHCIIE MCIIONb30BaHUE (GOPMYI ¢ Pa3HOCTSAMH KBaJpaToB U
KBaJpaToOB CYMMEI H Pa3HOCTH

5 YMeHue onepupoBaTh MOHATUSAMH: YHUCIIOBOE YpaBHEHHE, YHUCIOBOE YPaBHEHHE C OJIHOM
NepPEeMEHHOMN, YUCIOBOE HKBUBAJICHTO, SKBUBAJICHTO C IIEPEMEHHON; YMEHHUE pelIaTh JIUHEHHbIE U
KBaJlpaTHbIE ypaBHEHMUS,




JIpOOHO-pallOHAIbHBIE YPABHEHHUS C OJHOM MEepeMEHHON, CUCTEMBI ABYXJIMHEHHBIX YpaBHEHHH,
JUHEHHbIE MOJAETN M MX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO- pallOHAIbHBIE YPABHEHUS C OAHOM
MepeMEHHOMU, B TOM YHCIIE IIPU COCTABIICHUH 3aa4 U3 APYTHX MPEIMETOB U MPAKTHUECKUX 3a]1aY;
YMEHHE HCIOIH30BaTh KOOPIUHATHYIO HPSMYI0 M KOOPAMHATHYIO IIOCKOCTH st 00paboTKu
CUTHAJIOB, CUTHAJIOB U CUCTEM

YMeHue oneprupoBaTh NOHIATHSIMU: QYHKIHMSA, TpaduK QyHKIMH, HyneBas QYHKIHSA, TPOMEKYTKH
3HAKOIOCTOSHCTBA, IPOMEXXYTKH BO3pAaCTaHMs1, yObIBaHHsI, HANOOJIbIIIee U HAaMMEHbIIIee 3HAUYCHUEe
(YHKIMH; yMETh ONEepPHPOBAaTh MOHATHSIMH: TPsIMasi IPOIOPIIHOHAIFHOCTE, INHEHHAS (YHKIS,
KBaJpaTnIHas QYHKIWsI, 0OpaTHas MPOIOPIHOHAIBHOCTD, TapadoIIa, THIep0oia; YMETh CTPOUTH
rpa¢uky  (YHKIUH, HCIOIB30BAaTh TIpaUKU sl ONpPEENICHHUS CBOMCTB MPOIECCOB U
3aBUCUMOCTEH, JJIsl PEIeHNs 3a/1a9 U3 JPYTUX MaTepUATbHBIX TIPEIMETOB U OIpe/IeNICHUS )KU3HH;
yMeHHe BhIpaXkaTh (GOPMYJIbI B 3aBUCUMOCTH OT BEIHYHH

YmeHue OIICPUPOBATH MOHATUAMMU: IOCICAOBATCIBHOCTD, apI/I(bMeTI/I‘leCKaH U TeOMETpUYCCKasa
Iporpeccruu; YMEHUEC UCIIOJIL30BATh CBOMCTBa IoCJICA0BAaTCIbHO, q)OpMy.TH)I KOJIM4YE€CTBA U 06mero
WICHA IIpHU ONIPCACICHUH 3a/1a4d, B TOM YHUCJIC 3a1a4 U3 APYTIUX BEIICCTB U OOBEKTOB KU3HHU.

YMeHne pemaet 3aaqu pa3HbIX TUIOB (B TOM YHCIIE IPOIEHTHI, TOIH U YacTH, IBIDKCHHE, padoTa,
[ICHa TOBApPOB U CTOMMOCTH TIOKYIIOK U YCIIYT, HAaJIOTH, 33/Ia4H B 00JAaCTH YIIPABICHHS JTMIHBIMH
U CeMEWHBIMH (PMHAHCAMH ); YMEHUE COCTABIATH BRIPAKEHUS, YPaBHCHHUSI, CHCTEMBI U CHCTEMBI 10
YCIIOBHIO 32]1a4H, YIYUTHIBATh MOJTYYEHHOE PEIICHUE U OLIEHUBATH [TPABIONOJOOHOCTh MOTyYEHHBIX
pe3yIbTaTOB.

YMeHue omnepupoBaTh MOHATHAMH: (DUTypa, TOUKa, OTPE3OK, IpsMas, JIyd, JOMaHas, YTodl,
MHOTOYTOJIBHUK, TPEYrojAbHUK, PaBHOOEAPEHHBI W  pPaBHOCTOPOHHUI  TPEyrolbHUKHU,
NpSMOYTOJIBHBIM ~ TPEYTOJILHHK, MeAWaHa, OWCceKTpuca W BBICOTA  TPEYrOJBbHUKA,
YeTHIPEXYTONbHUK, MapajuierorpaMma, poM0O, Gurypa, KBaapaT, Tparelist; OKPY>KHOCTb, KPYT,
KacaTelbHasl; 3HaKOMCTBO C OTJAJICHHBIMH (DUTYpaMu; YMEHHe pemath 337a4d, B TOM YHcie B
MOBCEHEBHOM KM3HU, HAXOXJAEHHE I€OMETPUUECKUX BEJIUYMH C YUETOM U3YyYCHHBIX CBOWCTB

¢buryp u paxToB.
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YMeHue OmepupoBaTh IOHATHUSAMH: PABEHCTBO (UIYPHL, PABEHCTBO TPEYTOJIHHHUKOB;
MapajuleIbHOCTh U OIMOPHOCTb, YTOJI MEXIY HAIPaBIICHUSIMH, OMOpa, HAKJIOHHAs, MPOEKIIMA,
nojo6ue GUrypsl, moTo0HBIC TPEYTOTBHUKHA, CHMMETPHS TOYEK OTHOCHTEBHO H MPsIMast; YMEHUE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHIO W TomobOue (uryp, HmapauienbHOCTh M OMOPHOCTH B
OKPY>KaloILlEM MUpE

11

YMeHue onepupoBath MOHIATUAMU: JUIMHA, PACCTOSHUE, YToi (BeMYHMHA YT, CHHYC U KOCUHYC
yria TpeyrojibHWKa), IUIOMIAgb; YMETh OLIGHHWBATh pa3Mepbl MPEeIMETOB H OOBEKTOB B
OKpYXKAIOIeM MHPE; yMETh MPUMEHATH (POPMYIBI MEpUMETpa ¥ IUIOMANNA MHOTOYTOJIBHUKOB,
IUTHHBI OKPYXXHOCTH W IUIOMIAIH Kpyra, 00bEMa NMPsMOYTOJIFHOTO TMapajuieliennnea; yMeHHe
MPUMEHATh MPU3HAKU TPEYTOJHHHUKOB, BBIBOABI O CYMME YIJIOBBIX TPEYTrOJbHUKOB, BBIBOJIBI
[Iudaropsl, TpUTOHOMETPHUYECKHE BRIYHUCICHHS IS BEIYMCICHUS [UTHH, PACCTOSHHM, IUIOIMAACH

12

YMeHue pucoBaTh IDIOCKHE (QUTYPHI M MX CIydalHBIE, IPOCTPAHCTBEHHBIC (UIYPHI PyKaMH, C
MIOMOLLBI0 YEePTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB [0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OITUCaHHIO.

13

YmeHue OIICPHUPOBATH TMOHATUAMU: TPAMOYTOJIbHasE CUCTEMa KOOPpAWHAT, KOOPJAWHATBHI TOYCK,
BCKTOP, MPOMEKYTOUHBIC BEKTOPA, IMPOMU3BECACHNEC BEKTOpPA HA YUCJI0, CKAJIAPHOC MPOU3BCIACHUC
BCKTOPOB; YMCHHUEC HCIIOJIb30BATH 0003HaYCHUSA U KOOpAWHATHI JUIA MPEACTABJICHUSA NaHHBIX U
peuIcHu:A 3ajia4, B TOM YUCJIC U3 APYTUX IIPEAMETOB U OIIMCAHUA JKU3HU.

14

YMeHHe onepupoBaTh MOHATHUSAMH: CTOJIOMKOBBIE M KPYTOBbIE JHArpaMMbl, TaONHUIBI, CpemHee
apuQMeTHIecKoe, MeIMaHHOe, HanOoJbllee M HAWMEHbIIee 3HAYEHHs, pa3Max YHCIOBOTO
HaOopa;, yMEHME HW3BJEKAaTh, WHTEPIPETUPOBATE U  MPeoOpa3oBBIBATh HH(OPMALHIO,
NPEACTaBICHHYI0O B TaOnWIax W AMarpaMMax, OTPaKaloIlyl0 CBOMCTBA W XapaKTEPHUCTHUKH
IPOLIECCOB U MOCIEICTBUIL; yMEHUE PACIIO3HABATH U3MEHUHBBIE H3MEPEHUS B OKPYKAIOLIEM MUpPE

15

YMeHre oneprpoBaTh MOHATHSIMU: CITYIaiHBIN ONBIT (CITy4aifHBINA SKCIIEPUMEHT), SJIEMEHTapHOE
cOObITHE (IJIEMEHTApHBI HCXOJ) CIYYalHOTO OIbITa, CIy4aifHoe COOBITHE, BEpOSTHOCTH
COOBITHI{; yMEHHE HAXOIUTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaX C paBHOBO3MOXKHBIMHU
3JIEMEHTapHBIME COOBITHSIMU; YMEHHE PelaTh 3aaull METOJOM OpPraHU30BaHHOTO Iepedopa u ¢
HCTIOJIb30BAHNEM TIPaBHJI YMHOXCHHUS; YMETh OLICHHBATh BEPOSITHOCTh PA3THYHBIX COOBITHI M
COOBITHH, MOHMMAaThb pOIb IPAKTUYECKH JOCTOBEPHBIX W MAaJIOBEPOSTHBIX COOBITHH B
OKPYXKAIOIEM MHUPE U B XKHU3HU; 3HAKOMCTBO C BHEIIHUMU COOBITHSAMH; 3HAKOMCTBO C 3aKOHOM
OOJBIIMX MAcC U €r0 pojb B MACCOBBIX SIBJICHUSIX
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YMeHue NpesioKeHHOTO H3yd4aeMOoro MeTojAa JUIs PpelIeHUs 3alad, NPUBOIUTb MPUMEPHI
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpPUpPOJE W KU3HH, PACIIO3HABATH AWAIA30H M3MEHEHIS
MaTeMaTUKA B HCKYCCTBE, OMUCHIBATh BBIAAIOIIMECS pPe3yJbTaThl, MOJyuYe€HHBbIE B Ipoliecce
pa3BUTHS MaTeMaTUKW KaK HAyKH, MPUBOJUTH MNPUMEPbl MATeMaTHUYECKUX OTKPBITUH U HUX
aBTOPOB B OTEUYECTBEHHOMN M BCEMUPHON HCTOPHUH

INEPEYEHDB 3JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBIX HA OI'D 110 MATEMATHUKE



Kon

IIpoBepsieMblii 371€MEHT CONEPKAHUSA

1 Uwcna v BEIYUCICHUS
11 EcrtectBennsie n nensie gucina. [Ipu3Haky qeTMMOCTH LENBIX YHCET
1.2 OOBIKHOBEHHBIE U ICCATUIHBIC IPOOH, IPOIICHTHI, 0ECKOHEYHBIE TEPHOANICCKHIE IPOOH
13 Parronasnbhele yncia. ApudMETHIESCKUE ONIEpaliy C PAIIMOHATEHBIMH YUCIAMU
14 JleticTBHUTENBHBIC YnCTa. Apr(MeTHIeCKHEe ONIepaIiy C PeaTbHBIMH YHCIaMHU
15 [TpubnmxEHHbBIC BEIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OI[CHKA PEe3yJIbTaTa BEIYMCIICHHS

2 AnreOpanveckue BEIPaKCHUS
21 BykBeHHbIE BhIpaskeHUs (BEIPAYKECHUS C IEPEMEHHBIMH )
2.2 Cremens ¢ ensIM mpu3HakoM. CTeTeHb ¢ paluoHaTBHBIMA Tpr3HakamMu. CBOHCTBA CTENICHU
2.3 MHorouseHsI
2.4 Anrebpanyeckas 1po0Ob

Apudpmerndyeckuii KOpeHb HaTypadbHOH crTeneHu. JleficTBuS C apH(METHUYCCKMMH BparaMmu

25 HATYpPAIbHOU CTEIICHU

3 YpaBHEHUS U IBETOUKU
3.1 Lepie u ipoOHO-panMoHabHBIC YpaBHEeHUs. CHCTEMBI M OTIpE/ICTICHUE
25 ApudmeTnyeckuii KOpeHb HATypalbHOU cTermeHu. JlelcTBus ¢ apuMEeTHYeCKMMH BparaMu

HaTypajIbHOW CTENIEHU




YpaBHeHI/ISI " IBCTOYKHU

3.1 Ienbie u qpoOHO-panoHabHBIE YpaBHEeHUS. CHCTEMBI U OTIpeICIICHIE
3.2 Lenbie u npoOHO-parioHanbHbIC OYKBBI. CHCTEMBI H IETAITH
3.3 Perrenue TekCTOBBIX 33124
4 YucmoBble OCIEI0BATEIFHOCTH
41 ITo mocnenoBaTeNEHOCTSIM, METO/IaM 331aHUs HETIPEPBIBHOCTEH
4.2 Apudmernueckas ¥ reoMeTprIecKas nmporpeccuu. DopMysia CII0KHBIX MPOIICHTOB
5 OyHKIUU
OyHknus, crnocoObl 3amanus ¢GyHkmud. ['padpuk Gyaknmu. OOIacTh ONpeneieHHs W MHOXKECTBO
51 pesynbTatoB Gyakiuit. Hymu dyaknms. [IpoMexyTkun 3HaKOMOCTOSIHCTBA. (DYHKIUS MPOMEKYTKH
o MOHOTOHHOCTH. (DYHKINHM MaKCHMyMOB W MHUHUMYMOB. Hambonblnmee W HaWMeHbIee 3HAYCHIE
(DYHKIMH Ha IPOMEXKYTKE
6 KoopauHatsl MPsIMBIX U TIIOCKHUX
6.1 KoaopnuHanyoHHast ipsmast
6.2 JlexapToBbIe KOOPAMHATHI HA MIOCKOCTH
7 T'eomerpus
7.1 I'eomerpuueckue GUTYPHI U KX CBOWCTBA




Kon

IIpoBepsieMblii 371€MEHT CONEPKAHUSA

7.2 TpeyronbHUK
7.3 MHOTOyTOJILHUKH
7.4 OKpy>KHOCTb U KpyT
75 N3mepenne reoMeTpUISCKIX BETHYHH
7.6 BekTopb! Ha TIIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCT
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Maremartuka. BepossTHOCTh U cTatucTHKa: 7 - 9-¢ Kiacchl: 0a30BbIM YPOBEHD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue, /-9 kiacc/ Boiconkuit U.P., Slmenko 1.B.;
nof penakiuein Amenko U.B., AkumonepHoe o61mectBo «M3narenbcTro
«IIpocBenienne»

METOANYECKHUE MATEPHAJIBI 1JIA YAUTEJIA

1. Marematuka. BeposTHOCTb U cTaTucTUKA. 7 — 9 Kilacchl. Y4eOHUK B 2 4acTAX. YUEOHUK AJis
ydamuxcsi 001meo0pa3oBaTelIbHBIX yupexkaeHui (0a3oBblii ypoBens)/ U.P. Briconkmii, .B.
SAmenko, nox penakuueit 1.B. SAmenko — M.: IIpocsemienue, 2023.

2. Marematuka. BeposaTHocTh U cratuctuka: /—9-e kiacchl: 0a30BbIl YPOBEHb: METOIUYECKOE
nmocobue K NpeAMETHOMN JIMHUK Y4eOHUKOB 110 BEpOATHOCTH U cTatuctuke M. P. Bricorkoro,
. B. Slmenko mox pen. Y. B. Slmenko. — 2-¢ u3x., crep. — Mocksa: [Ipocsemenue, 2023.
—38c.

3. Meroauka oOyueHHss MaTeMmaTuke. l3ydeHue BEpOATHOCTHO-CTATHUCTUYECKOM JMHUU B
HIKOJILHOM Kypce MateMaTHKH: yued.-meto. nocobue / A. C. babenko. — Koctpoma : M3a-Bo
Koctpowm. roc. yu-ta, 2017. — 56 c.

4. Jlexunu mo nuckperHor maremaruke. Yacte I. KomOunatopuka,: [Yue6. mocobue.]: I.P.
3apunosa, M.I'. Kokotunkosa. — M.: PY]JIH, 2012. — 78 c.

5. Paccka3bl 0 MHOXKecTBax. 3-¢ u3nanue/ Buenkun H. 1. — M.: MITHMO, 2005. — 150 c.

6. DieMeHTBl TEOpHMM MHOXECTB: YueOHo-meToauueckoe mocobue/ Coct.: Kynmaruna T. B.,
Tuxonosa H. b. — Ilen3za: I1IT'Y, 2014. -32 c.

7. O.J.Todpman, A.H. l'ynosuu .150 3amau no Teopun BeposiTHocTer. BI'Y

8. Teopust BepositHocTed. CnpaBouHoe mocobue k pemeHuro 3amad.! A.A. I'ycak, E.A.
bpuuukosa. - U3n-e 4-e, crepeorun.- MH.: TerpaCucreme, 2003. - 288 c.

9. Tonynspuas komOuHatopuka. H.S1. Bunenkun. — U3natensctBo «Haykay», 1975

10. Illens A. BeposiTHOCTh: ipuMepsl 1 3a1aun. / 4-e u3 ., crepeotuntoe. — M.: MITHMO, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChHI
CETHU UHTEPHET
1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/
2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-
8adc2485752f/118194/



http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/
http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-8adc2485752f/118194/
http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-8adc2485752f/118194/
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