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HOACHUTEJIbHAMA 3AITNCKA

OBIIASI XAPAKTEPUCTHKA YYEBHOI'O IPEJIMETA «MATEMATHUKA»
Pabouas nmporpamma 1o mMareMaTHKe A7 o0ydaromuxcs 5—9 kiaccoB pa3zpaboraHa Ha ocHOBe DenepanbHOTo
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 00IIero o0pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEABABISAEMBIX K MAaTEMAaTUYECKOMY OOpa3OBaHHMIO, M TPAAUIUNA POCCUICKOTO
00pa3oBaHMsl, KOTOPbIE 00ECIIEUNBAIOT OBJIA/IEHUE KIIFOUEBBIMU KOMIIETEHLIUSMH, COCTABIISIOIUMHI OCHOBY IS
HENPEPbIBHOIO 00pa30BaHUS M CaMOPA3BUTHS, a TAKXKe LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
II03HABATENBHOTO pa3BUTUA oOyuaromuxcs. B paboueil mporpamme yuTeHbl uaeu u nosoxkeHus Konuenmuu
pa3BUTH MaTeMaTU4ecKoro oOpaszoBanus B Poccuiickoit @enepanuun. B snoxy mudposoit Tpanchopmaiuu
BceX c(ep uenoBedecKOil AeATeNbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UE€JIOBEKOM 0e3
0a30BOIl MaTEeMAaTH4YEeCKOH MOATOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIYXHT OIOPHBIM MPEIMETOM IS
U3YyYEHHs] CMEXHBIX AMCLUUIUIMH, a IOCJIE LIKOJbl PealbHOM HEOOXOAMMOCTBIO CTAaHOBUTCS HENPEPHIBHOE
oOpa3oBaHue, 4TO TpeOyeT IMONHOIEHHOW 0a30BOW 00IIe00pa3oBaTEeIbHON MOATOTOBKHA, B TOM YHCIE W
MaTeMaTHYecKO. DTo 0OyCIOBIEHO TEM, YTO B HAllM JHU PACTET 4YUCIO MNpodeccuil, CBSI3aHHBIX C
HETOCPEJICTBEHHBIM MTPUMEHEHHEM MATeMaTHKHU: U B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJOTHUECKUX
o0yacTsX, U AaXke B TYMaHUTapHBIX cdepax. Takum oOpa3oM, Kpyr IIKOJIbHUKOB, JJIS KOTOPbIX MaTeMaTHKa
MOJKET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSETCSI.
[IpakTHyeckas MoJIe3HOCTh MAaTEeMAaTUKU OOYCJIOBIEHA TeM, YTO €€ NPEeAMETOM SBIIAIOTCS (yHIaMEHTaJIbHbIE
CTPYKTYpbI HAIllEr0 MHpa: MPOCTPAHCTBEHHBIC (OPMBI W KOJUYECTBEHHBIC OTHOIICHHS OT MPOCTEHINNX,
YCBaNWBaeMbIX B HEIIOCPEJICTBEHHOM OIIBITE, J0 J10CTaTOYHO CIIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTUS HAYUHBIX U
NPUKIAJAHBIX uAeH. be3 KOHKPETHBIX MaTeMaTHYeCKWX 3HAHWW 3aTpyAHEHO TIOHUMAaHWE MPHUHIUIIOB
YCTPOICTBA M HCHOJB30BAHUS COBPEMEHHOH TEXHHMKH, BOCHPUATHE M MHTEpIpeTanus pazHooOpa3HOU
COIIMAIIEHOW, SKOHOMUYECKOH, MOMUTUYECKON nH(popManyu, Manod(h(eKTuBHA MOBCETHEBHAS MPAKTUYECKAs
nesTenbHOCTh. Kaxaomy dvenoBeky B CBOEH JKM3HM IPHUXOIUTCS BBIIOJIHATH pacu€Tbl M COCTaBIATH
ATOPUTMBI, HAXOAUTh M TPHUMEHATH (OPMYJbI, BIAACTh MPAKTUYECKUMH MPHEMAMH T'€OMETPUYECKHX
M3MEPEeHUN U MOCTPOCHUH, YNTaTh UHPOPMALIMIO, IPEJICTABICHHYIO B BHE TaOJHIl, IuarpaMMm M rpadukos,
KHUTb B YCIIOBUSX HEONPEISIEHHOCTH ¥ TIOHUMATh BEPOSTHOCTHBIN XapakTep CIydailHbIX COOBITHI.
OnHOBpEMEHHO € pacHIMpeHHeM cdep NPUMEHEHUs MaTeMaTUKU B COBPEMEHHOM olmiectBe Bc€ Ooiee
Ba)XHBIM CTAHOBHUTCS MaTEMATUYECKUH CTWJIb MBIIIICHUS, MPOSBISIFOIIMICS B ONPENEIEHHBIX YMCTBEHHBIX
HaBblkax. B mporecce u3ydeHHs MaTeMaTHKH B apceHad MNPHUEMOB M METOJOB MBIIUICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS HHIYKINS U ACTyKIHs, 0000IIeHne M KOHKPETH3AIHs, aHAJIU3 U CHHTE3,
Kinaccuukanus M cucTeMaTh3auus, adcTparupoBaHue M aHajuorus. OOBEKTHl MaTeMaTHUECKUX yMo3a-
KITIOYCHUH, TIpaBUIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHHM3M JIOTUYECKUX MOCTPOCHHH, CIIOCOOCTBYIOT
BbIpabOTKE yMeHHUs (OpMyIMpOBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXICHMS, TE€M CaMbIM pPa3BHBAIOT
JIOTHYECKOE MBIIUIeHHE. Bemymas poib NpUHAIISKAT MaTeMaTHKe W B ()OPMHPOBAHUHU AITOPUTMHUYECKON
KOMITIOHEHTHI MBILIUIEHUS] U BOCIIMTAaHUM YMEHUI JeWCTBOBATH 1O 3a/laHHBIM aJIrOPUTMaM, COBEPIIEHCTBOBATh
W3BECTHBIE W KOHCTPYHPOBAaTh HOBEIE. B mporiecce pemieHus 3agad — OCHOBOW y4eOHOW IesTeIbHOCTH Ha
ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TaKXKe TBOPUECKAs M MPHUKIAHAs CTOPOHBI MBIIICHHS.
OOyuenne wmaremaThke Ia€T BO3MOXKHOCTH pAa3BHBATh Yy OOYYaOIIMXCS TOYHYIO, DPAllMOHAIBHYIO U
MH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh HauboJiee MOAXOMAIINE SA3bIKOBbIC, CHMBOIMYECKUE, TpaduuecKue
CpeACTBa /ISl BRIPAKCHHS CYXKJICHUH M HATJISITHOTO WX MTPEICTABICHHS.
Heo6xoauMbpIM KOMIIOHEHTOM OOIIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU SBIIsieTCS 00IIee 3HAKOMCTBO C
METOAAaMH MTO3HAHMS JICHCTBUTEIBHOCTH, MPECTABIICHUE O MTPEIMETE U METOJIaX MATEMATHKH, UX OTIMYHNA OT
METOJIOB JIPYI'MX €CTECTBEHHBIX M T'YMaHHUTapHBIX HayK, 00 OCOOEHHOCTSX NpPUMEHEHHs MaTeMaTHKH JUis
peleHusI Hay9HbIX W MPHUKJIAIHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTHIeCKoe 00pa3oBaHHE BHOCUT CBOM BKIIAJI
B (hopMHUpOBaHUE OOILEH KYIbTYpPhI YeJIOBEKa.
W3yuenne MaTeMaTHKN TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, IOHUMAHUIO KPAcOTHI H
U3AIIECTBA MAaTEMaTHYECKUX PACCYXKACHUH, BOCHPHUSATHIO T'E€OMETPUYECKUX (OpPM, YCBOCHHUIO HJIEH
CUMMETPHHU.

HEJU U OCOBEHHOCTH U3YUYEHUSA YYEBHOI'O IPEJIMETA
«MATEMATHKA». 5-9 KJIACCBI

[TpuopuTeTHBIMH LENIIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:
- (opMupoBaHHE IEHTPAIBLHBIX MAaTEMATUYCCKHX TOHATHH (YMCIIO, BEIMYMHA, TeoMmeTpuyeckas Qurypa,
MEePEeMEHHAsl, BEPOSATHOCTh, (YHKIMSA), OOECIEUMBAIONINX IMPEEMCTBEHHOCTh M  IEPCIEKTHBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yUYaIOIIUXCS;
- IIOABCACHUC 06yqa10m1/1xcsl Ha OOCTYIMHOM MJId HUX YPOBHC K OCO3HAHHUIO B3aNMMOCBA3U MATCMATUKU H
OKpYIKaloIIero MUpa, MOHMMaHUE MAaTEMAaTUKH KaK YaCcTH OOIIEH KyJIbTyphl YeTIOBEUECTBA;



- pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0Oydarommxcs, MO3HAaBaTeNbHOW aKTUBHOCTH,
UCCJIEIOBATEIbCKUX YMEHNN, KpUTHYHOCTU MBIIUICHHS, UHTEPECa K U3YYCHHUIO MATEMAaTUKH;

- (¢opmupoBaHue (PYHKIIMOHAIBHOW MaTeMaTHYeCKOW TI'pPaMOTHOCTU: YMEHHs pACO3HaBaTh MPOSBICHUS
MaTeMaTHYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEANbHBIX >KU3HEHHBIX CHUTYalUsAX M IpH
M3YYEHHUH APYTUX YYeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYyIUpOBaTh UX
Ha S3bIKE MAaTEeMaTUKH M CO3JaBaThb MAaTE€MaTH4YE€CKHE MOJEIM, IPUMEHATh OCBOCHHBIM MaTeMaTHYECKUN
anmapar Uil PELICHUs INPAaKTHUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLEHUBATH IOJYYCHHBIC
pE3yJIbTaTHI.

OcCHOBHbBIE JMHUM COJEp)KaHUS Kypca MareMaTuku B 5—9 kiaccax: «Uucia U BbIUMCIEHUS», «AnreOpay
(«AnreOpandeckre  BBIpAXKEHHA», «YpaBHEHUs U HepaBeHCTBa»), «DyHkuum», «l'eomerpus»
(«I"'eomerpuyeckre (UTYpbl U UX CBOWCTBay, «M3MepeHne reoMeTpudecKux BETUYUH»), «BeposTHOCTh u
CTaTUCTHKa». [laHHbIE TMHUN Pa3BUBAIOTCS MApaUIENbHO, Kax/aas B COOTBETCTBUU C COOCTBEHHOH JIOTHUKOM,
OJIHAKO HE HE3aBUCUMO OJHAa OT JpYyroi, a B TECHOM KOHTakTe M B3aumojeucTtsuu. Kpome 31Ooro, ux
00bEIUHAET JIOTMYEeCKas COCTABIIAIOUIAsl, TPAJULMOHHO IpUCYyIIash MaTeMaTHKe M IPOHU3BIBAIOIAs BCE
MaTeMaTHYeCKue Kypchl U conepxarenbubie TuHun. ChopmynupoBanHoe B DenepaibHOM TOCYAapCTBEHHOM
00pa3oBaTeNLHOM CTaHAapTe OCHOBHOI'O 00IIero oopa3zoBaHus TpeOOBaHUE «YMETh ONEPUPOBATh HOHATHIMMU:
ONpEIEICHUEe, AaKCUoOMa, TeopeMa, J0Ka3aTeJbCTBO; YMEHHE pPAaclO3HaBaTb WCTHHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, IPUBOJUTh IPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUSA M  OTPHULIAHUA
BBICKa3bIBaHUIN» OTHOCHUTCS KO BCEM KypcaM, a (opMHUpOBaHUE JIOTUYECKUX YMEHHUN paclpesieNnseTcs Mo BCeM
rogaM o0y4eHMs Ha ypOBHE OCHOBHOro obmiero oopasoBanus. CoaepxaHue o0pa3oBaHMs, COOTBETCTBYIOLIEE
IIPEIMETHBIM pe3yJbTaTaM OCBOCHHUsS pabouell mnporpaMMmbl, pacnpeAeaéHHbIM @O0 TrojgaM oO0y4eHws,
CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIMIIHMAIBHBIM BOIpOCaM OOyyaromuecs
o0paniaaiuch HEOJHOKPATHO, YTOOBI OBJIAZICHUE MaTEMATUICCKIMHU TOHSATHSIMHA U HaBBIKAMH OCYILIECTBIISIOCH
MI0CJIeIOBATENbHO M IOCTYNATENbHO, C COONIOJEHUEM IPHHLMIA INPEEeMCTBEHHOCTH, a HOBbIE 3HAHHUSA
BKJIIOYAJIMCh B OOLIYIO CUCTEMY MaTe€MaTHYECKHX IpPEACTaBICHUI 0Oydarolmmxcs, paciupss U yriayounss eé,
00pa3ys MPOYHbIE MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE
B cootBercTBUM ¢ DenepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOILEro
o0pa3oBaHMs MaTeMaTHKa SBISETCA O00s3aTeNbHBIM INPEIMETOM Ha JIAHHOM YypoBHe oOpazoBaHus. B 5—9
KJlaccax y4eOHbI npeaMer «MaTtemaThka TpaJullMOHHO U3ydaeTcs B paMKax CIEAYIOLIUX Y4eOHBbIX KypCOB:
B 5—6 kimaccax — Kkypca «Marematuka», B 7—9 kiaccax — KypcoB «AunreOpa» (BKIIOYas 3JIE€MEHTHI
CTaTUCTUKU U TEOpHH BeposiTHOCTeN) u «I'eomerpus». Hacrosimel mporpaMMoil BBOJUTCSI CaMOCTOSATEIbHBIN
yueOHbIi Kypc «BeposTHOCT M CTaTUCTUKA.
Hacrosmmeit mporpamMMoii ipeaycMaTpuBaeTcst BbIICICHHE B yUeOHOM TUIaHEe Ha M3yYeHUE MAaTeMaTHKU B 5—06
KJ1accax 5 y4eOHBIX 4acOB B HEJENIO B TEUEHHE KaKJ0ro rojaa o0yueHus, B 7—9 kiaccax 6 yueOHBIX 4acoB B
HEJIETI0 B TEYCHUE KaXK0T0 rofa o0ydeHus, Bcero 952 yueOHbIX Jaca.
TemaTnueckoe MIaHUpPOBaHUE Y4EOHBIX KypCOB M PEKOMEHAYyeMOE pachpesesieHHe y4eOHOro BPEeMEHHU s
W3Yy4YEHUsl OTIEIBHBIX TEM, MPEUIOKEHHBIE B HACTOSIIEW MporpamMme, HaJl0 pacCMaTpuBaTh KAaK IMPHUMEPHBIE
OPHEHTHUPHI B TOMOIIIb COCTABUTEIIO0 aBTOPCKOM paboueil mporpaMMbl U MPEXk/Ie BCEro yuuTento. ABTop pado-
4yeil mporpamMmbl BIpaBe YBEJIWYUTh WM YMEHBIIUThH MPEAJIOKEHHOE YUCIO y4EOHBIX YacoB Ha TEMY, YTOOBI
yIIIyOUTBCS B TEMaTHKy, OoJiee 3aMHTEPECOBABIIYI0 YUYEHHWKOB, HJIM HANPaBUTh YCWIMA HA MPEOJOJICHHE
3aTpyAHEHU. J[OMMyCTUMO TakKe JIOKAJbHOE NEPEpPACHpENCIICHHE M MEPECTaHOBKA JIEMEHTOB COJEPKAHMS
BHYTPH JIaHHOTO KJjacca. KoaumuecTBo MpoBEepOYHBIX paboT (TeMaTHMYECKH M UTOTOBBIA KOHTPOJIb KayecTBa
YCBOEHHUsI Y4eOHOTro MaTepuaja) U MX TUI (CaMOCTOSITENIbHBIE U KOHTPOJbHBIE PaOOThI, TECThI) OCTAIOTCS Ha
yCMOTpeHHe YyuuTens. Takke yduTelb BOpaBEe YBEIMYUTh WJIM YMEHBIIUTh YHCIO YYEOHBIX YacoB,
OTBEJIEHHBIX B palouell mporpamme Ha 000OIIeHHE, MOBTOPEHHE, CUCTEeMATHU3alMI0 3HAHUN O00y4aronIuxcs.
EnvHCTBEHHBIM, HO NPUHIMIHAIGHO BAXKHBIM KPUTEPUEM, SIBISETCS JOCTHKEHHE DPE3YJbTaTOB OOY4YCHHMS,
YKa3aHHBIX B HACTOSILEH IIPOrpaMMe.



HNIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O HPEIMETA «<MATEMATHKA»
HA YPOBHE OCHOBHOI'O OFIIIEI'O OGPA3OBAHUA

OcBoenne yuyeOHOro mpenmera «MaremMaTHKay JODKHO OOECIEYMBATh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO
obuiero o0Opa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METAIpPEIMETHBIX M IPEIMETHbIX 00pa30BaTENIbHBIX
pe3yJIbTaTOB:
JIMYHOCTHBIE PE3YJIBTATBI
JImuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO mpei- MeTa «MareMaTHKay XapaKTepH3yloTCs:
Ilampuomuueckoe 6ocnumanue:
IIPOSIBJIEHUEM MHTEpeca K IPOLUIOMY M HACTOALIEMY POCCUNCKON MaTeMaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUHCKMX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTH4ECKOM ILIKOJIbI, K MCIIOJb30BaHUIO 3TUX
JOCTIDKEHHH B PYruX HayKax W MPUKIaIHBIX chepax.
I'pasicoanckoe u 0yxoeHo-npascmeenHnoe 60CnUmManue:
TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA W pPEANTM3alUdd ero IpaB, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKLMOHHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SABICHWH, MPOLEAYp TIpa’kAaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTHIO K OOCYKIECHHUIO STHYECCKHX MPOOJIEM, CBS3aHHBIX C
IIPAKTUYECKUM ITPUMEHEHHEM JOCTI)KEHUI HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUECKUX MTPUHLIUIIOB B
JESITETbHOCTH YYEHOTO.
Tpyooeoe eocnumanue:
YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B DELIEHUU IMPAKTUYECKUX 3aJlad MaTEeMaTHMYeCKON HalpaBIeHHOCTH,
OCO3HAaHMEM BAXXHOCTM MAaTEMAaTUYECKOro OOpa30BaHUs Ha MPOTSHKEHUHM BCeH JKU3HM JUId YCIIEUIHOMN
npoeCCUOHATPHON JIEATENIBHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHWH; OCO3HAaHHBIM BBIOOpOM U
MIOCTPOCHUEM MHAMBUYAIbHOM TpaeKTOpUU 00pa30BaHMsl U KM3HEHHBIX IUIAHOB € YYETOM JINYHBIX HHTEPECOB
1 0OIIECTBEHHBIX TOTPEOHOCTEH.
Acmemuueckoe eocnumanue:
CIIOCOOHOCTBIO K HSMOLMOHATBHOMY M JCTETHYECKOMY BOCIPHATHIO MaTeMaTHUYECKHX OOBEKTOB, 3ajad,
pELIEHNH, pacCyKIEHHUI; YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE.
Ilennocmu nayunozo nosnanusn:
OpHEHTalell B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IpEACTaBIeHUl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBA, MOHMMAaHUEM MAaTEMAaTHUYECKON HayKHM Kak
ceppl YenoBEYECKOW MAEATENbHOCTH, 3TAaNoB €€ pa3BUTUS U 3HAUYMMOCTH JUISl Pa3BUTHs LMBUIM3ALINY;
OBJIaJICHUEM SI3bIKOM MaTE€MaTHUKU U MaTEMAaTUYECKOM KyJIbTYypOl KaK CpEeJCTBOM ITO3HAHUSI MUPA; OBJIa/IEHUEM
IIPOCTENIIMMH HAaBBIKAMU MCCIIEA0BATENbCKON JEATEIBHOCTH.
Dusuueckoe socnumanue, opmuposanue Kyaibmypol 300P06bs U IMOUUOHAILHO20 OAONONYYUA:
TOTOBHOCTBIO MPUMEHATh MaTeMAaTHUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEJIEHHs 3/J0POBOr0 00pasa
KHU3HU (370pOBO€ MHUTaHWE, COATAHCHPOBAHHBI pPEXUM 3aHATUH W OTHAbIXa, peryispHas ¢uznyeckas
aKTHUBHOCTb); C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHM, IPU3HAHHEM CBOETO IpaBa Ha OLIMOKY M TAKOTO K€
IpaBa JIpyroro 4eyioBeKa.
JKonozuueckoe gocnumanue:
OpUEHTallle Ha NPUMEHEHHWE MAaTeMaTH4YeCKMX 3HAaHUN Ui peleHus 3anad B 00JacTH COXPaHHOCTU
OKpY’KaloIllel cpezbl, MJIaHUPOBAaHUS MOCTYIIKOB M OLEHKU MX BO3MOXHBIX IOCIEACTBUI Ul OKpY)Karollen
Cpelbl; OCO3HAHHMEM TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHusl.
Jluunocmmuuie pesynomamol, obdecnevugaouiue adanmayuro 00yuaOuezocs K UIMEHAIOWUMCA YC108UAM
COUUAILHOU U RPUPOOHOIL CPedbl:
TOTOBHOCTBIO K JAECWCTBHUSAM B YCIOBHUSAX HEONPENECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU
yepe3 MPaKkTUYECKYI0 JIeATeIbHOCTh, B TOM YHCIIE yYMEHHUE YUUThCA y JPYruX JIOJei, mpuodperats B
COBMECTHOHM JIESATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMH U3 OIBITA APYrHX; HEOOXOIUMOCTHIO B
(GbOopMUPOBaHUM HOBBIX 3HAHWM, B TOM 4YHcie (OPMYIUPOBATh HAEU, MOHATHA, TUIOTE3bl 00 OOBEKTaxX WU
ABIICHUSX, B TOM 4HCJE€ paHee HE W3BECTHBIX, OCO3HaBaTh JePUUUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUIAHUPOBaTb CBOE PA3BUTHE; CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIUIO,
BOCIIPHHMMATh CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE
peleHust U AeHcTBU, (HOPMYIUPOBATE U OLICHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeamMeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro npenMera «MaremaTHkay XapakTepU3yIoTCs
OBJIAJICHUEM YHUBEPCAJIBHBIMHM I103HABATEIbHBIMU JCUCTBUAMM, YHHMBEPCAIbHBIMU KOMMYHHKaTHBHBIMU
JNEUCTBUSMH U YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSAMMU.



VYHHUBepcalbHbIe TO3HABATENIbHBIE JeicTBUS oOecrmeunBaloT (GopMHpOBaHHE 0a30BbIX KOTHUTHUBHBIX
IIPOLIECCOB 00y4YaroUIMXCsl (OCBOGHHE METOJOB IO3HAHUS OKPYXKAIOIIEro MHpa; MPUMEHEHHUE JIOTHUECKUX,
UCCIIEIOBATENbCKUX ONEepalnid, yYMeHUI padoTaTh ¢ HHpOpMaLuei).

bazoevie nozuueckue oeiicmeusn:

- BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA, OTHOIICHUN
MEXJy THOHATHAMM; (OPMYIMPOBATH ONpPENENCHUs IOHATUI; YCTaHABIMBATh CYILECTBEHHBIM NpPU3HAK
KJIAaCCU(UKALIUN, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

- BOCHpUHUMATh, (HOPMYIMPOBaTh M NPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTENIbHbIE U OTPHULATENbHBIE,
€IMHUYHBIC, YaCTHBIC U O0IIKE; YCIOBHBIE;

- BBIBIATH MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuMs B (pakrax, JIaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX; MIpeIaraTb KPUTEPUHU JJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

- JlenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOIMKH, NEAYKTHBHBIX M HMHIAYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

- pa3dupaTh J0Ka3aTe/IbCTBA MATEMaTHYECKUX YTBEPXKICHMH (NMpsMblE U OT MPOTUBHOIO), IMPOBOAUTH
CaMOCTOSITENTbHO HECJIOKHBIE JIOKA3aTeNbCTBA MAaTEeMAaTHYeCKUX (DAaKTOB, BBICTPAMBATh aAPTryMEHTAIHIO,
IPUBOAUTH IPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

- BBIOMpaTh CIOCOO pelieHHs Y4eOHOH 3ajaun (CpaBHHBATh HECKOJBKO BAapHAHTOB pEIICHUS, BHIOMPATH
HauboJee MOAXOJAIUHN ¢ yYETOM CAMOCTOSITENILHO BbIICJIEHHBIX KPUTEPHUEB).

baszoevie uccnedogamensvckue oeiicmeus:

- MHCIIOJIb30BaTh BOIPOCHI KaK MCCIIEJOBATEIIbCKUNA HHCTPYMEHT IO3HaHMs, (QOpPMYJIUpOBaTh BOIPOCHI,
(buKcupyoImme TpOTUBOPEYHE, MIPOOIEMY, CAMOCTOATEIBHO YCTAaHABIUBATh HCKOMOE U JTAHHOE, (POPMHPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOO MO3UINI0, MHEHHE;

- IPOBOJIUTH 110 CAMOCTOSITENILHO COCTaBICHHOMY IIJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE HCCIeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN 00BbEKTOB MEX 1y co00ii;

- CaMOCTOSATEIBHO (GOPMYITUPOBATH OOOOIIECHUS W BBIBOABI IO PE3yJIbTaTaM IMPOBEIEHHOTO HAOIIOICHWS,
UCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BBIBOJAOB U 000OIICHUIA;

- TIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE ITPOIIECCA, a TAKXKE BBIIBUTATH TPEAIIONIOKEHHUS O €ro Pa3BUTHH B
HOBBIX YCJIOBUSIX.

Paboma c ungpopmaueii:

- BBISIBJIATH HEJIOCTaTOYHOCTh U U30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX Ul PELICHUs 3a1a4H;

- BBIOMpATh, aHAM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATh MH()OPMAIMIO PAa3ITUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- BBIOMpaTh QopMmy TmpeacTaBieHUs HHGOPMALUMKU W WIUIIOCTPUPOBATh pELIaeMble 3a/Jadydl CXEMaMHU,
JrarpaMMamy, HTHOM rpadukoi 1 uX KOMOUHAIMSIMU;

- OIICHMBATh HANE&KHOCTh MH(MOPMAIMH MO KPUTEPHUSIM, MPEIUIOKESHHBIM YUUTENIEM W CPOPMYIUPOBAHHBIM
CaMOCTOSITENIBHO.

VYHuUBepcalbHbIe KOMMYHHKATUBHBIC JIEHCTBHSI 00ECHEUMBAIOT CHOPMUPOBAHHOCTH COIHMATBHBIX HABBIKOB
00y4aroImXxcs.

Obwenue:

- BOCIIPUHUMATH U (OPMYIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHSMH U IENISIMU OOILEHUS; ICHO, TOYHO,
IpPaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 XOIY
peleHus 3a1aui, KOMMEHTHPOBATh MOJTY4YEHHBINH pe3yJbTarT;

- B X0/ie 0OCYKICHHS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOJIEMBI, pelraeMon 3a1auH,
BBICKa3bIBaTh UJI€U, HAlleJICHHbIE HA MOMCK PEIICHHUS; COMOCTABIATh CBOU CYXACHUS C CYKACHUSMHU APYTHX
YYaCTHHKOB JHajiora, OOHapy>KUBaTh pa3jiMyle W CXOJCTBO IMO3UIIHIA; B KOPPEKTHOU (hopme GopMyTUpOBaTH
pa3HoIJIacHsi, CBOM BO3PAKEHMS;

- TPEACTaBIATH PE3YNbTaThl PEIICHHs 3a7add, DKCICPUMEHTA, HCCIEIOBAHHS, TPOEKTa; CaMOCTOSITEIHHO
BbIOMPATh (pOpMAT BRICTYIIJICHUS C YUETOM 3aj[ay MPEe3eHTAlUU 1 OCOOCHHOCTEH ayIuTOPHH.
Compyonuuecmeo:

- IOHUMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIMBUAYaJIbHONH pabOTHI MPH PEIICHUH y4eOHBIX
MaTeMaTHYeCKUX 3a/Jay; MpPUHUMAaTh LEIb COBMECTHOM JEATENIbHOCTH, IUJIAHUPOBAaTh OPraHU3aluio
COBMECTHOH paboThl, pacipenensTh BUIbI pPadOT, JOTOBApUBATHCSA, 0OCYKIaTh MPOIECC U PE3yabTaT pabOThI;
00001aTh MHEHHS HECKOJIBKHUX JTIOAEH;

- y4acTBOBaTh B IPYNIOBBIX (popmax paboTbl (00CyxkIeHUs, 0OMEH MHEHHSIMH, MO3TOBBIE LITYPMBI U Jp.);
BBINOJIHATB CBOIO YacTh pabOTHI U KOOPIAMHUPOBATH CBOM JEHCTBHSI C IPYTMMHU WIEHAMU KOMaH/Ibl; OLCHUBATh
Ka4yecTBO CBOETO BKJIaJga B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICH -
CTBHS.



VYHHUBepcallbHbIE PErYJISTHBHbIE JEHCTBUA 00ecreyuBalOT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK H
KU3HCHHBIX HABBIKOB JINYHOCTH.

Camoopzanuzayun:

- CaMOCTOSITEIILHO COCTaBIISTh IUIAaH, AITOPUTM PEIICHHs 3a7aui (MU €ro 4acTh), BBIOMPATh CIIOCO0 PelICHHUs
C y4€TOM HUMEIONIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI PEHICHUH ¢ y4ETOM HOBOW WH(pOPMAIIUH.

Camokonmponw:

- BIIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJIS IpOIEecca W pe3ysbTaTa pEIICHUS MaTeMaTHYeCKOW
3aJauu;

- TpPeIBUACTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TPU PEHICHUH 3a/la4d, BHOCUTH KOPPEKTHBBI B
JeSTeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJICHHBIX OMIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

- OIICHMWBAaTh COOTBETCTBHE PE3yJIbTaTa NESATEIBLHOCTH MMOCTABICHHOM LENN U YCIOBHSIM, OOBSICHATh TPUYHUHBI
JOCTUKEHMS MU HETOCTHIKEHUS €)1, HAXOAUTh OLIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIC pe3yabTaThl OCBOCHHS pabouell mporpamMmbl MO0 MaTeMaTUKe MPEICTABICHBI M0 To/1aM 00y4YeHUs
B CJICIIYIOIIUX pa3jenax MporpaMMbl B paMKax OTACNIBHBIX KYpcOB: B 5—©6 Kiaccax — Kypca «MaTeMaTukay,
B 7—9 kiaccax — KypcoB «Anrebdpay, «['eomeTpusi», «BeposSTHOCTh U CTATUCTUKAY.

Pa3Butre nornyeckux mpecTaBICHUN W HABBIKOB JJOTHYECKOTO MBIILICHUS OCYIIECTBIISICTCS HA MPOTSIKEHUN
BCeX JIeT 00y4eHUs B OCHOBHOM IIKOJIe B paMKax BCEeX Ha3BaHHBIX KypcoB. IIpenmonaraercs, 4To BBITYCKHHUK
OCHOBHOM IIIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUSA M OTPUIIAHUS BBICKA3bIBAHH, pPAacIO3HABATH UCTUHHBIC U
JIO)KHBIE BBICKA3BIBAHUS, MPUBOAUTH NPUMEPHl M KOHTPIPHUMEPHI, OBIAACET MOHITHSIMH: OIpEIelieHuE,
aKkcuoMa, Teopema, JI0Ka3aTeJIbCTBO — W HAYYHUTCS UCIOJIb30BAaTh WX MPH BBINOJHEHUU YYEOHBIX U
BHEYUEOHBIX 3a7au.

PABOYASA ITPOT'PAMMA YUEGHOI'O KYPCA <MATEMATHUKAY». 5-6 KJIACCbI
HNEJN U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIME LENSIMU O0yUEHUSI MaTeMaTUKe B 5—6 Ki1accax sIBISIOTCS:
- MPOJAOJDKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHMUECKHX TMOHSATHUH (YUCIIO, BEIMYMHA, T€OMETpUUECKas
¢durypa), obOecrneyuBaOIUX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTeMaTHMYECKOTO 00pa3oBaHUs
o0yJaronuxcs;
- pa3BUTHE HMHTEJUIEKTYAJIbHBIX M TBOPUECKHUX CIOCOOHOCTEHW O00y4aromiuxcs, MO3HABATENbHON aKTUBHOCTH,
HCCIIEIOBATEIIbCKUX YMEHUH, HHTEPECa K U3YUYEHUIO MAaTEMaTUKH;
- Mo/Be/eHHE O0y4aromMxcs Ha JIOCTYMHOM JJii HUX YpOBHE K OCO3HAHHMIO B3aWMOCBSI3M MaTeMAaTUKH U
OKpY>Karollero Mupa;
- (opMupoBanre (YHKIIMOHATFHOM MaTeMAaTUYECKON TPaMOTHOCTH: YMEHHUS pacro3HaBaTh MaTeMaTHUECKHE
O00BEKTHl B PEAThHBIX >KU3HEHHBIX CHUTYaIlUSX, NMPUMEHSTh OCBOCHHBIC YMEHHS ISl PEIICHHUS MPAKTHKO-
OPUEHTHUPOBAHHBIX 3a/lay, WUHTEPIPETUPOBATH IMOJYYEHHBbIE PE3YNbTaThl U OLEHUBATh UX HA COOTBETCTBUE
MPAaKTUYECKON CUTYyaIUH.

OcHOBHbIE JTMHHUH COJEpXKaHUS Kypca MaTeMaTuKH B 5—O6 Kkiaccax — apudmernyeckas U reoMeTpuieckas,
KOTOpBIE Ppa3BUBAIOTCS MapaIeNIbHO, KaXKIas B COOTBETCTBHMM C COOCTBEHHOH JIOTMKOHM, OJHAKoO, He
HE3aBUCHUMO OJIHA OT JpPYyro, a B TECHOM KOHTAKTE€ W B3aUMOJEWUCTBUM. Takxke B Kypce INPOUCXOIUT
3HAaKOMCTBO C JIEMEHTaMHU alreOphbl U ONUCATENTbHON CTAaTUCTUKH.

N3ydenue apupmMernyeckoro MmaTeprana HaUMHAETCS CO CUCTEMaTU3allMi U Pa3BUTHS 3HAHUI O HATypaJbHBIX
4lClIaX, MOJYYEHHBIX B HadajlbHOM IiKoie. [Ipm 3TOM COBEpIIEHCTBOBAHWE BBIYUCIUTEIBHOM TEXHUKU M
(GbopMHpOBaHME HOBBIX TEOPETUUYECKMX 3HAHUN COYETAeTCs C Pa3BUTHEM BBIUUCIUTENBHON KyJIbTYpHI, B
YaCTHOCTH € OOY4YEeHHEM MPOCTEHUIIMM HpuéMaM MPUKUIKU U OLEHKH Pe3yIbTaTOB BhIUUCICHHUH. M3ydeHue
HaTypaJIbHBIX YUCEII IPOAOJIKAETCS B 6 KiIacce 3HAKOMCTBOM C HAYAJIbHBIMU ITOHATHAMHU TEOPHH JEIUMOCTH.
Jlpyroii KpymHbIi OJOK B COJIEpXaHUM apUPMETUYECKON IMHUU — 3T0 Apobu. Hawamo wuzyyeHus
OOBIKHOBEHHBIX U JIECATHYHBIX APOOECH OTHECEHO K 5 Kjaccy. DTO MEPBBIM ATalm B OCBOCHHH ApOOEH, Koraa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UJESIMH, TOHATHIMHI

Tembl. Ilpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApOO€i B MOIHOM O00BbEME NPEAIIECTBYET H3YyUCHHIO
JECATUYHBIX Ipo0Oei, 4To IeIecoo0pa3HoO C TOYKM 3pPEHUs JIOTHKH HM3JI0KEHUS YHCIOBOH JIMHUM, KOT/A
IpaBUiIa JAEHCTBUM C JAECATHYHBIMH JPOOSIMU MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJIrOpPUTMaMHU
BBITTOJIHEHUS] JCHCTBUN C OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C JECATHYHBIMU JPOOSIMH PACIIMPHUT
BO3MOYKHOCTH JUIsl NTOHMMaHMsI OOYYarOIIMMHUCS MPUKIAJHOTO HNPUMEHEHHs HOBOHM 3alMCU IpU H3YyYEHUU



APYTUX MPEIMETOB M IPU IPAKTHUECKOM HCHoiab30BaHMU. K 6 Kiaccy OTHECEH BTOPOHM 3Tal B HU3YYEHHUH
apo0el, re MPOUCXOIUT COBEPLICHCTBOBAHME HABBIKOB CPAaBHEHMS M IpeoOpa3oBaHusi IpoOei, OCBOCHME
HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHUKU BBIYMCIECHHUH, B TOM YMCIE 3HAYECHUH
BBIPQ)XEHUIH, colepXkallluX U OOBIKHOBEHHbIE, M JECATUYHbIE APOOHM, YCTAHOBJICHHME CBSI3€H MEX1y HUMH,
paccMOoTpeHHe NMPUEMOB PEIIeHHs 3a7a4y Ha Ipo0u. B Hawane 6 kigacca MPOMCXOAUT 3HAKOMCTBO C MOHSATHEM
IIPOLIECHTA.

OCOOEHHOCTBIO M3Y4YECHHUS TOJOKUTENBHBIX W OTPUIATEIbHBIX YHCEIN SIBIISETCS TO, YTO OHH TaKXe MOTYT
paccMaTpuBaThCs B HECKOJIBKO JTamoB. B 6 kiacce B Havanme wusydeHus Tembl «llojoxuTenbHble U
OTpULaTENbHBIE YHucaa» BblAensercs mnoaremMa «llenasle umcia», B paMKax KOTOpOMl 3HAaKOMCTBO C
OTPULATEILHBIMH YUCIIAMU U JEHCTBUAMU C IIOJIOKUTEIbHBIMU M OTPULATEIIBHBIMU YMCIIAMH ITPOUMCXOIUT HA
OCHOBE COJAEP)KATEJIIBHOTO IOAXO0Aa. JTO IO3BOJIAET Ha JOCTYIHOM YPOBHE IIO3HAKOMHUTH YYalUXCs
IIPAKTUYECKHU CO BCEMHU OCHOBHBIMU IOHATUSAMU TEMBI, B TOM YHUCJIE U C NPABUJIAMU 3HAKOB IIPU BBIIIOJHEHUHU
apu(pMeTHYECKUX NeicTBUi. 3ydeHne palnoHaIbHBIX YUCET Ha 3TOM HE 3aKOHYMTCS, a Oy/IeT MpOI0JIKEHO B
Kypce anreopbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM IPOXOA0M BCEX NMPUHLIMIINAIBHBIX BOIIPOCOB, TEM CaMbIM
pasziesieHre TPYAHOCTeH o0sierdaeT BOCIpPUATHE Marepuala, a PaclpeseleHHe BO BPEMEHH CHOCOOCTBYET
IIPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHMM pEUmICHHIO TEKCTOBBIX 3agad B S5—O6 KiaccaX HCHOJB3YIOTCS apu(pMETHYECKHE MPHEMBI
pemieHus. TeKCTOBbIE 3ajjauu, pellaeMble MpU OTPaOOTKE BBIUMCIUTENBHBIX HABBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 3a/laud CIEAYIOIIMX BUJIOB: 33/1a4d Ha JBIDKEHHE, HAa YacTH, Ha MOKYIKH, HA paboTy u
IIPOM3BOIUTENILHOCTh, HA IPOLIEHTHI, HA OTHOIIEHUs U mponopuuu. Kpome Toro, o0yydaromyecs 3HaKOMATCS €
npuéMamM# pelieHus 3aaad  1mepeOopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTatb ¢ uHOpManuei,
IPEJCTaBICHHON B (hopMe TabuIuIl MK 1UarpamM.

B IlpumepHoil paboueil nporpamme NnpeaycMOTpeHO (POPMHUPOBAHUE MPOIEAEBTUUYECKUX —alredpandeckux
IpeacTaBlIcHU. bykBa Kak CHMMBOJ HEKOTOPOIO 4YHCjIa B 3aBUCUMOCTU OT MAaTEMaTHYECKOIO KOHTEKCTa
BBOJIMTCSI MOCTENEHHO. ByKBEHHAas CHUMBOJIMKA LIMPOKO HCIOJIB3YETCS IMPEXJE BCEro A 3alucu OOLIMX
YTBEP)KICHUN U MPEUIOKEHUH, POpMy1, B YACTHOCTH JJIS1 BEIYMCICHHUSI T€OMETPUUYECKUX BEJIMYHH, B KAUECTBE
«3aMECTHTENIS» YUCIIA.

B kypce «Marematukn» 5—6 KIacCOB IpPEJCTaBICHA HarisigHas I€OMETPHs, HAIlpaBJICHHAs HAa Pa3BUTHE
00pa3HOro MBINUIEHHS], TIPOCTPAHCTBEHHOTO BOOOpa)KeHUs, N300pa3UTENIbHBIX YMEHUN. DTO Ba)KHBIM ATam B
U3YYEHUH TE€OMETPUHU, KOTOPBIM OCYIIECTBISAETCS HA HariasAHO-IIPAKTUYECKOM YPOBHE, ONUpPAETCS Ha
HarjsiJHo-00pa3Hoe MbllieHHe oOydaromuxcsa. boiblias posib OTBOJUTCS NPAKTUYECKOM J1EATEIbHOCTH,
OIIBITY, 3KCIIEPUMEHTY, MOJIeIMpoBaHui0. O0ydaronmecs 3HaKOMTCS ¢ T€OMETPUIECKUMHU (pUrypamMy Ha II0-
CKOCTH M B NIPOCTPAHCTBE, C UX MPOCTEUIINMHU KOH(PUTYpALUSIMH, ydaTcs N300pakaTh UX Ha HETMHOBAHHOMW U
KJIeTyaTol Oymare, paccMaTpuBarOT UX MpOCTelIIe cBOWCTBa. B mporecce u3ydeHus HarisiHOW TeoOMeTpUu
3HAHUS, OJy4YeHHbIe 00yUYaIOIMMUCS B HA4YaIbHOW IIKOJIE, CHCTEMAaTU3UPYIOTCS U PACLIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyeOHOMY TUIaHy B 5—6 Kjlaccax M3ydaeTcss HHTETPUPOBAHHBIN MpeaMeT «MareMaTukay, KOTOPBIN
BKJTIOYACT apu(PMETHUECKUN MaTepHuall M HATJSTHYI0 TEOMETPHIO, a TaKKe MPOTEACBTUUCCKHUE CBEICHUS U3
areOpsl, DIIEMEHTHI IOTUKU U Hadajaa OMUCAaTeNbHOW CTATUCTHKH.

VYueOHbBIN MIaH Ha U3yYE€HWE MATEeMAaTHKH B 5—6 Kjaccax OTBOJIUT HE MeHee 5 yuyeOHBIX 4acoB B HENEITIO B
TE€YCHHE KaKJ0T0 rojia o0yueHusi, Bcero He MeHee 340 yueOHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)
5 kiace
HarypajbHble ynciia 4 HyJIb
Hatypanbnoe uucno. Pan nHatypanbubix umcen. Yucno 0. M300pakeHne HaTypallbHBIX 4YMCEN TOYKAMU Ha
KOOPJAMHATHOU (YMCIIOBOM) MPSIMOM.
[To3unmoHHas cucrteMa cunciaeHus. PuMmckas Hymepanus Kak OpUMep HEMO3ULIHMOHHOM CHUCTEMBbI CUUCIICHHUS.
JlecsTuuHas cucTeMa CUMCIEHUS.
CpaBHeHHE HaTypaJlbHBIX YHCEN, CpaBHEHUE HATypaJibHbIX uncen ¢ HylnéM. CrocoOsl cpaBHeHUs. OKpyrieHue
HaTypaJbHbIX YUCEI.
CrnoxxeHre HaATypaJdbHBIX YHCEN; CBOWCTBO HYJS TPH CJIOKEHWH. BbluMTaHMe Kak aeicTBUE, oOpaTHOE
CIIO)KEHMIO. YMHOXXEHHE HaTypaJbHBIX YHMCEJ; CBOMCTBA HYJS M €IMHUIBI IPU YMHOXXeHUU. JleneHue Kak
neicTBre, 0O0paTHOe YMHOKEHHIO. KOMMOHEHTHI NeHCcTBHMM, CBs3b MeEXAy HHMH. [IpoBepka pesynbTara
apupmernueckoro neiictBus. IlepemecTuTenbHOE W COYETATENILHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXXCHHUS, pacTIpeCIUTEIIbBHOE CBOMCTBO (3aKOH) YMHOKCHHS.



Hcnonb3oBanue OykB Ui 0003HAUYEHUS HEM3BECTHOTO KOMIIOHEHTA M 3alliCH CBOWCTB apu(METHYECKHX
JIEUCTBUM.

Jlenutenu W KpaTHble 4YMcia, pa3jioXkeHue Ha MHOoxuTenu. [Ipocteie m coctaBHble uncina. IlpusHaku
JenuMocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTeIEM. 3allMCh YUCIIA B BUJE CYMMBI pa3psiAHbIX ClaraéMblX.

UucnoBoe BblpaxkeHue. BpluncieHue 3HAYEHHMI YHMCIIOBBIX BBIPAKEHMM; IMOPSIOK BBIINOJHEHUS JACHCTBUM.
Hcnonp30BaHre NpHU BBIYUCICHUSX NEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOXKEHMS U
YMHOKEHUS, PaCIPEAECIUTEILHOTO CBOMCTBA YMHOKEHUS.

JApoon

IIpencraBnenue o aApoOM Kak crocoOe 3amucu 4acTH BeauuuHbl. OOBIKHOBEHHbIE poOu. [IpaBuibHBIE U
HenpaBuwiIbHbIe 1poou. CMemmanHast 1po0b; MpeACTaBICHNE CMEIIAaHHOM Ipo0H B BUI€ HENPABUIBHOM IpodH U
BBIJICJICHUE 1I€JI0M 4YacTH 4YWCila U3 HenpaBWIbHOM apodu. M3oOpaxkenue apoOell ToukamMu Ha YMCIOBOM
npsimoii. OcHOBHOE cBoicTBO npobu. Cokparienue apoOeit. [IpuBeaenne apoOM K HOBOMY 3HAMEHATEIIIO.
CpaBHeHHE TpoOeid.

CrnoxeHue W BbIUMTaHHE JpoOeil. YMHOXKEHHUE U JeieHue Apo0eii; B3anMHO-oOpaTHble npodu. Haxoxnenue
4acTH LEJIOT0 U 1IEJIOT0 110 €r0 YacTH.

Hecatuunas 3ammck npobeid. [lpencraBnenune necsaTHUHOW npoOM B BHAe OOBIKHOBEHHOHW. M300pakeHme
JECATUYHBIX ApoOeil ToukaMu Ha YUCIOBOM MpsiMoil. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudmernueckne IEHCTBHS C ACCATHUYHBIMU APoOsSMU. OKpYTIIeHHE JeCATUIHBIX APOOEH.

Penrenne TeKcToOBLIX 3324

Pemenne TekcToBBIX 3amad apudmMeTHueckuMm crmocoOoM. PemeHwe jormueckux 3amgad. Pemenwe 3amau
nepebopoM BceX BO3MOXKHBIX BapUaHTOB. VIcIionb30BaHMe IPU PELICHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenue 3amau, coaepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTh, BPEMS, PacCTOSHUE; 1IEHa,
KOJINYECTBO, CTOMMOCTh. ENMHMIIBI M3MepeHHus: Mmacchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs13b MEXly €IUHULIAMHU U3MEPEHUS KaXKI0N BEJIUYNHBI.

Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUI€ TAOJIUI, CTOIOYATHIX JUArpamMM.

Haruasanas reomerpus

Harnsnuele npexacraBineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, Yroj, JioMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0i. IIpsMoii, OCTpBIN, TyIIOW U pa3BEPHYTBIA YIIIBL.

JlnuHa oTpe3ka, METPUYECKUE €IMHUIIBI JUIMHBL. [IMHA JIOMaHOH, IEpUMETP MHOIOYTrojbHUKA. 3Mepenue u
IIOCTPOECHHE YTJIOB € IOMOLIBIO TPAHCIOPTHUPA.

Harnsguele npencraBieHuss o (QuUrypax Ha IJIOCKOCTH: MHOTOYTOJIBHHMK; TPSMOYIOJbHUK, KBaJpar;
TPEYroJIbHUK, O PaBEHCTBE (UTYD.

N300paxenue ¢uryp, B ToM ymciie Ha kieTdaroil 6ymare. [loctpoenne koHurypauuii u3 dactedl npsmoi,
OKPY>)KHOCTM Ha HEJIMHOBAaHHOW U Kier4yaro Oymare. lcronb30BaHHE CBOMCTB CTOPOH M YIJIOB
MPsIMOYTOJIbHHKA, KBaJpaTa.

[Tnomans NpsAMOYroJbHUKAa U MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4Hcie Guryp,
M300paXEHHBIX HA KIIeT4aToi Oymare. EquHUIBI n3MEpEeHUs TTOIAIH.

Harnsinaele mnpenctaBiieHHST O TPOCTPAHCTBEHHBIX (Urypax: MNPsSIMOYTOJbHBIA Mapajuienenunen, Kyo,
MHOTOTpaHHUKHU. M300pa’keHue MNpoCTeWIIUX MHOTOrpaHHUKOB. Pa3BépTku kyba u mMapasienenurnesa.
Co3nanue Mozesneil MHOTOIpaHHUKOB (M3 OyMaru, mpoBOJIOKH, TUIACTUIIMHA U JIP. ).

O6bEM PSIMOYTOJIBHOTO Napajuieenunena, kyoa. Enunuiel namMepenus oobéma.

6 xkiacc

HarypajibHble ynciia

Apudmernueckue ACHCTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMU YUCIaMHU. UWCIIOBBIE BBIPAKEHHS, TOPSIOK
JEHCTBHI, HCIIOIb30BaHKUE CKOOOK. Vconp30BaHue MpY BEIYUCICHHUSIX IEPEMECTUTEIHHOTO H COYETATEIIHHOTO
CBOMCTB CIIO)KCHHMSI U YMHOXEHUS, PacCHpelelUTEIbHOTO CBOKMCTBA YMHOXEHHUA. OKpyrJieHHUEe HaTypajbHBIX
qucell.

Jlenutenu W KpaTHBIE 4YWCia; HAaWMOONBIIMK OOIIMKA JENMUTENh M HauMEHbIIee olliee KpaTtHoe. JlemuMocTh
CYMMBI U ITpOU3BEACHHUS. JleIeHUE C OCTATKOM.

Apoodu

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JApoOM, cokpamieHue apobeid. CpaBHEHHE W YHMOPSAAOYMBAHUE
npoOeii. Pemenne 3amad Ha HaXOXKJIEHUE YACTH OT IIEJIOTO M IEJOro Mo ero 4dactu. J[poOHoe umcio Kak
pe3ynbrar nenenus. lIpencraBieHue MECATUYHON IpoOM B BUAEC OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH



NpeJCTaBICHU OOBIKHOBEHHOM ApoOH B BHUIE NeCATUYHOM. JlecaTHuHbIe qpoOU 1 MEeTpHUEeCcKas CUCTeMa Mep.
Apudmernueckue 1eHCTBUS U YUCIOBbIE BBIPAKEHHS ¢ OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH.
OtHomenue. /lenenue B JaHHOM oTHoWeHUU. MacmTal, nponopuusi. [IpuMeHeHne nponopiuii npu pereHun
3az1ad.

IlonsaTne npoueHTa. BplumcieHue MNpOLEHTAa OT BEJIMYMHBI U BEIWYMHBI 10 €€ IpOLECHTY. BuIpaxkeHue
IIPOLIEHTOB AECATUYHBIMU Jpo0sMu. Pemienue 3ajgay Ha HpoleHTHl. BbIpaXkeHHe OTHOILEHHUS BEJIWYMH B
IIPOLICHTAX.

ITost0kuUTEIBHBIC H OTPULIATEIbHBIC YHCJIA

ITonoxurenpHble U oTpuLaTenbHble yncna. Llemsie yncna. Moayinp 4uciia, TeOMETpUYECKas UHTEPIPETALUS
Moy uucia. M300paxeHne dnces Ha KOOpAUMHATHON npsAMoil. Yuciossle npoMexyTku. CpaBHEHHE YHCEN.
Apudmerndeckre AeHCTBHS ¢ TOJI0KHUTEIBHBIMHA U OTPULIATEIbHBIMU YHCIIAMH.

IIpsiMoyronbHas cucreMa KOOpJIuHAT Ha MII0CKOCTH. KoopanHaThl TOUKM Ha INIOCKOCTH, abcLucca U OpAMHATA.
[Toctpoenue Touek u GUTYp Ha KOOPAUHATHON TUIOCKOCTH.

BykBeHHbIE BbIpasKeHU I

[Ipumenenue OyKB JUIsl 3allMCH MaTE€MaTHUYECKUX BBIPAXKEHUW U mpeuiokeHuid. CBoCTBa apupMETHUYECKUX
JNEUCTBUI. DyKBEHHBIE BBIDR)KEHHUS M 4YMCIOBBIE IOACTAHOBKM. DyKBEHHBIE paBEHCTBA, HAaXOXKICHHE
HEM3BECTHOTO KOMITOHEHTa. DopMyitbl; GopMyITbl IEpUMeTpa U IUIOMAAN IPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa
napajiesienunesa u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenue TekcToBBIX 3anau apudmernueckuM crnocodoM. PemieHue joruueckux 3ajau. Pemenue 3agau
nepebopoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3amau, cogepKaliux 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIMUYUHBL: CKOPOCTh, BPEMs, PACCTOSHUE; 1IEHA,
KOJMYECTBO, CTOMMOCTb; IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paboThl. EnuHUIBI HM3MEpeHus: Macchl,
CTOMMOCTH; PACCTOSIHUSA, BPEMEHHU, CKOPOCTH. CBS3b MEXAY €IMHNLAMU U3MEPEHMSI KaXKI0M BEJIMUUHBI.
Pemenne 3anmad, CBS3aHHBIX C OTHOLIEHWUEM, IIPONOPLUOHAIBHOCTBIO BEIWYWH, MPOLEHTAMH; pELICHUE
OCHOBHBIX 33J1a4 Ha APOOU U MPOLIEHTHI.

OneHka U NpUKUJIKA, OKpyTieHue pe3ynbrara. CocraBieHue OyKBEHHBIX BBIPAKEHUI 10 YCIOBHIO 331a4U.
IIpencraBneHue AaHHBIX C MOMOLIbIO TaOnUL U auarpamm. CrosnduaTele JUarpaMMBbl: YTEHHE U MOCTPOCHUE.
UreHune KpyroBeIX JUarpaMM.

Haruasanas reomerpus

Harnsguele npexacraBineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, Yroj, JioMaHas,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacniosiokeHue IByX IPsIMbIX Ha IVIOCKOCTH, MapaJulesIbHbIC NIPSMBIE, IEPIECHANKYIISIPHBIE MTPSIMBIE.
N3mepenne pacCTOsHM: MEXAY ABYMsS TOYKAMM, OT TOYKM IO IPAMOM; JIMHA MapLIpyTa HAa KBaJApaTHOMN
CETKE.

N3mepenne M NOCTpPOEHHE YIVIOB C IMOMOLIBIO TPAHCHOPTUpA. Buabl TpeyroabHUKOB: OCTPOYIOJBHBIM,
MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN; paBHOOEIPEHHBIN, pPaBHOCTOPOHHUM. YeThIpEXYroNbHUK, MPUMEpPHI
YEeTBIPEXYTOJIBHUKOB. [IpsAMOYrosibHUK, KBaJgpar: HCIOJIB30BAHUE CBOWCTB CTOPOH, YIJIOB, JUAaroHajcH.
N300paxenne reoMerpuueckux (Uryp Ha HEIMHOBAHHON Oymare C MCIONb30BaHUEM ITUPKYIs, JUHEHKH,
yrojbHHKa, Tpancnoptupa. Iloctpoenus Ha kierdaToil Oymare.

[lepumerp MHOroyroipHuka. [loHsTHe miomaau QUrypbl; €AUMHULIBI U3MepeHus miomanu. lpubnmkénnoe
U3MepeHue Iomaau ¢uryp, B TOM 4Mcie Ha KBajapaTHOW cerke. IlpubnmxéHHoe H3MepeHHE JUIMHBI
OKPY’KHOCTH, TUIOIIaJH Kpyra.

CuMMeTpus: LIeHTpalIbHAsA, OCEBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsinaelie npeacTraBiaeHus 0 NPOCTPaHCTBEHHBIX (GUrypax: napasiesienunes, Kyo, mpusma, mupaMuia, KOHyc,
HWIMHIP, wap u cpepa. N300paxkenue npocrpaHcTBeHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTpaHHHUKOB,
IMHApa 1 KoHyca. Cozanue MoJiesiel MPOCTPaHCTBEHHBIX GUryp (M3 Oymaru, MpOBOJIOKH, IUIACTHIMHA U
Jp.).

[Tonsatue 06b&Ma; equHMILIBI H3MepeHus: 00béMa. OOBEM IPSIMOYTOIBHOTO MapajuIeenunena, Kyoa.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBbTATBI OCBOEHUS IPUMEPHOM PABOYEN
IMPOI'PAMMBI KYPCA (ITIO 'OJAAM OBYUEHMUS)
OcBoenne ydeOHOTO Kypca «MaremaTuka» B 5—6 KilaccaXx OCHOBHOWM IIKOJBI JIOJDKHO OOECTIeUHBATH
TOCTIKEHHE CIEAYIOMIMX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTaTOB:
5 kaacce
Yucyia 1 BLIYUCTIECHUS



- [loHumartp ¥ IPaBUIBHO YIOTPEOISATh TEPMUHBI, CBA3aHHBIE C HATYPAIbHBIMU YUCIIaMHU, OOBIKHOBEHHBIMH U
JECSITUYHBIMH IPOOSMHU.

- CpaBHHMBaTh W YNOPSAAOYMBATH HATYpAJIbHBIC YHCIA, CPABHUBATH B MPOCTEHIINX CIIydasX OOBIKHOBEHHBIC
IpoOH, TECSITUIHBIC APOOH.

- CoOTHOCHUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSAMOM C COOTBETCTBYIOLIUM €l YMCIOM M M300pakaThb
HATypaJIbHbIE YHCIIa TOUKAMH Ha KOOPAMHATHOM (YMCIIOBOI) IPSIMOH.

- BemonuaTe apudmMernueckue NeMCTBUS € HATypaJbHBIMH YHCIAaMH, C OOBIKHOBEHHBIMH JPOOSIMH B
MPOCTEUIINX CITyYasiX.

- BbInosIHATE IPOBEPKY, IPUKUIKY PE3YJIbTATa BEIYUCIECHUH.

- OKpyIJIsTh HATypaIbHbIE YNCTIA.

Pemenne TekcToBBIX 32124

- Pemath TekcToBble 3amauu apuMETHYECKUM CHOCOOOM M C IOMOIIBI0 OPraHHU30BAaHHOIO KOHEYHOT'O
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.

- Pemiate 3agaum, conepxalire 3aBUCMMOCTH, CBSI3bIBAIOILNE BEIMYHUHBL: CKOPOCTbh, BPEMsI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTb.

- Ucnonb30Bath KpaTKue 3aMucy, CXEMBbI, TAOIUIbI, 0003HAYCHHUSI IPH PEIICHUH 3a/1a4.

- Ilonb30BaTbcs OCHOBHBIMM E€AMHMIIAMU HM3MEPEHHUS: LEHBbI, MAacChl; pPAaCCTOSIHMS, BPEMEHM, CKOPOCTH;
BBIPAXXATh OJJHU €AMHULBI BEJIMUMHBI Yepe3 IpyTrHe.

- W3Bnekarp, aHaIM3UpPOBATh, OIEHHMBATH HH(OPMAIMIO, NPEJCTABICHHYIO B TalnMIle, Ha CTOIOYATOMN
JyarpaMMe, HHTEpIPETUPOBATH MPEACTABICHHBIE JTaHHbIE, HCII0Jb30BaTh JaHHbIE IPU PELICHUH 3a/1a4.
Harasignasi reomerpust

- Ilonp30BaTbCsi T€OMETPUUYECKMMHU IMOHATUSAMM: TOYKA, MpsiMas, OTPE30K, JIyd, Yrojl, MHOI'OYTOJbHUK,
OKPY>KHOCTb, KPYT.

- [IpuBoAUTH IpUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPA, UMEIOIUX (POPMY U3YUEHHBIX TEOMETPUUECKUX QUTYD.
- Vcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIaMU: BEpIIMHA CTOPOHA; C MHOIOYrOJbHUKaMHU: YTOJl,
BEpILKHA, CTOPOHA, IMAarOHaJb; C OKPYKHOCTBIO: PaJUyC, IUaMETp, LEHTP.

- N300paxarh M3ydyeHHbIE TeOMeTpUyYecKHe (QUrypbl Ha HEIMHOBAHHOM M KJIET4aTOW Oymare C IMOMOLIbIO
LUPKYJS U JIMHEWKU.

- Haxoautb AMuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajguyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSMOYTOJbHHMKA, KBajapaTa Uil MX HOCTPOEHUS, BBIUMCICHUS
IUIOLIA/IA U TIEPUMETDA.

- Beiuucnsars nepuMeTp M mIIOIMaas KBajapara, NpsMOyroibHUKa, (PUTYP, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB,
B TOM 4ucie Guryp, n300paxxEHHbIX Ha KJeTyaToi Oymare.

- Ilonb30BaTbcs OCHOBHBIMM METPUYECKMMHU €IMHUIAMHU W3MEpPEHUs JUIMHBI, IJIOLIAAM; BbIpakaTb OJIHU
€IMHULIBI BEJINYMHBI YepPE3 JPYTHE.

- PacnoznaBare mapasienenunes, KyO, MCMOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpO rpaHb, U3MEpPEHUS;
HaXO/UTh U3MEPEHMs Napajiesienunesa, Kyoa.

- Bbruucnsate 00béM kyOa, mNapajuienenunena MO 3aJaHHBIM HM3MEpPEHUsIM, I0JIb30BaThCs €IMHULIAMU
u3MepeHus oobéMa.

- PemaTh HecnokHbIe 3a/1a4l HA U3MEPEHUE T€OMETPUUECKUX BEIMUMH B IPAKTHUECKUX CUTYalHsIX.

6 xnacc

Yucia v BbIYUCTCHUSA

- 3HaTh U TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMHU BUJAMH YHCET U CIIOCOOAMU MX 3alIUCH, TIEPEXOIUTh
(ecmu 3TO BO3MOKHO) OT OAHOM (hOPMBI 3aIIMCH YUCIIA K JPYTOH.

- CpaBHMBaTh M YINOPSAJOYMBATH IIEJIbIE YHMCIA, OOBIKHOBEHHBIE W JIECATHYHBIE IPOOH, CPaBHMBATH YHUCIIA
OJIHOTO U Pa3HBIX 3HAKOB.

- BbmonHATh, coderas yCTHble W NHCbMEHHBbIE NMPUEMBI, apr(pMeTHUYeCKHue ACHCTBHS C HATypalIbHBIMU U
LEeNbIMU YHUCIIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU JPOOSMHU, IMOJOKHUTEIBHBIMH M OTpPUIATEIbHBIMU
YHCIIaMU.

- BBIUMCIIATh 3HAYEHUs YUCIOBBIX BBIPAXKEHHUH, BBINOJHATh NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN;
BBINOJIHATH MPEOOPa30BAHMsI YHCIOBBIX BEIPRXKEHUI Ha OCHOBE CBOWCTB apU(METUYECKHX IEHCTBHIA.

- COOTHOCHTH TOYKY Ha KOOPJMHATHOW MPSIMOW C COOTBETCTBYIOIIMM €M YHCIOM W H300paxkaTh YuCIa
TOYKaMH Ha KOOPJMHATHOM NPAMOI, HAXOIUTh MOJYJIb YHCIIA.

- COOTHOCUTbH TOYKH B IPSIMOYTOJILHOM CUCTEME KOOPJMHAT C KOOpJIMHATAMU 3TON TOYKH.

- OKpyYIJIATH LETIbIe YUCIa U IECTUYHBIE IPOOU, HAXOIUTH MPUOIMKESHUS YUCE.

YucsoBble 1 OyKBEHHbIE BbIPAKEHUS



- [IoHuMate 1 ynoTpedasTh TEPMHUHBI, CBSI3aHHBIE C 3aIMChI0 CTEIICHH YHCIIa, HAXOUTh KBaJApaT U KyO uucia,
BBIUHCIIATh 3HAYECHHS YUCIOBBIX BBIPAXKCHHUH, CONEPIKAIMX CTCIICHH.

- [lonp30BaTbCs IPU3HAKAMU JEIMMOCTH, PACKJIAbIBATh HATYPAJIbHBIC YHACIIA HA IIPOCTHIE MHOKUTEIIN.

- [lonp3oBaTbesa MacITaboOM, COCTAaBIIATh MPONOPLIUU U OTHOILICHHS.

- Hcnonp3oBath OyKBBI [UIsi O0O3HAYEHHs YHCEN MPU 3alUCH MAaTEMaTHUECKUX BBIPAKECHUH, COCTABISATH
OyKBEHHBIE BbIpaXEHHA U (DOPMyJbl, HAXOOUTh 3HA4YEHUS OYKBEHHBIX BBIPAKEHHH, OCYLIECTBIIASA
HE00XO0AMMBIE TIOJICTAHOBKH U TIPe0Opa30BaHMUsL.

- HaxonuTpe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

- Pemate MHOrOImaroBsie TEKCTOBbIE 331a4l apU(PMETUYECKHM CIIOCOOOM.

- Pematp 3amauu, CBA3aHHBIE C OTHOLIEHUEM, IIPONOPLUOHAIBHOCTBIO BEIMYMH, IPOLEHTAMU; pellaTh TPH
OCHOBHBI€ 33]1a4l Ha JpOOU U NMPOLEHTBHI.

- Pemrate 3amaum, copepxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL: CKOPOCTh, BpEMs, pacCTOsIHUE, LICHA,
KOJINYECTBO, CTOMMOCTB; IPOU3BOJUTEIBHOCTb, BpeMs, 00bEMa pabOThl, MCIOJB3YS apUPMETHYECKHE
NENCTBHUS, OUEHKY, IIPUKUIKY; II0JIB30BAThCS €AUHULIAMHA U3MEPEHUS COOTBETCTBYIOIINX BEJIUYMH.

- CocTaBnsaTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBUIO 3aJauu.

- W3Bnekarp wuH(pOpMammio, MpeACTaBICHHYIO B TaONUIaX, Ha JWUHEHHOW, CTONOYATOW WJIM KPYroBOU
JuarpamMmax, MHTEpIIPETUPOBATh MIPEICTABICHHBIE IaHHBIC; UCIIOJIB30BATh JaHHbIE IIPY PELLICHUH 3a/1a4.

- [IpencraBnsaTs HHGOPMAIHIO C TOMOIIBIO TAOJHIL, JIMHEHHOHN U CTOI0YaTOH JrarpaMm.

Harnsinnasi reomerpus

- IlpuBomuTh mpHMEpPHl OOBEKTOB OKPYKAIOLIETO MHpA, UMEIOMHUX (HOpMY H3YyYEHHBIX T€OMETPUUYECKHX
IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, IPUMEPBI PABHBIX U CHMMETPUYHBIX (QUTYD.

- N300paxaTh ¢ NOMOIIbIO LMPKYIS, JMHEWKH, TPAHCIOPTHpPAa Ha HEJIMHOBAHHOW W KieTyaTod Oymare
U3y4YEHHbIE IJIOCKUE TeoMeTpUUecKre (GUrypbl U KOHPUTypalu, CAMMETPUYHbIE (PUTYPBHI.

- [Tonb30BaThCsl rEOMETPUUECKUMU MOHATUSAMU: PABEHCTBO (DUTYP, CHMMETPHS; UCIOIb30BaTh TEPMUHOJIOTHUIO,
CBA3aHHYIO C CAMMETPHUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

- HaxonuThs BEIWYMHBI YIVIOB U3MEPEHHEM C IOMOUIBIO TPAHCIOPTUPA, CTPOUTH YIUIBI 33JaHHOW BEJINYUHBI,
MIOJIB30BAThCA MIPU PELICHUU 3aJa4 TpajyCHOM MEpPOW YIJIOB; PacloO3HaBaTh HA YEPTEKax OCTPBIM, MPSAMOM,
Pa3BEPHYTHIN U TYIIOM YIJIBL.

- BblyuCnATh JIMHY JIOMAaHOMW, MEPUMETP MHOIOYI'OJIBHHMKA, I1OJIb30BATHCS €OUHULIAMU M3MEpPEHUs JIMHBI,
BBIPAXKATh OJJHU €AVMHULBI U3MEPEHUS JJIMHBI Yepe3 IpyTHe.

- HaxoauTe, uCnonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS TOYKaMHU, OT TOYKH J10 IIPSIMOI,
JUIMHY ITyTH Ha KBAJIPaTHOM CETKeE.

- Bprumcnate miomanbs QUryp, COCTaBIEHHBIX M3 MPSIMOYTOJIBHUKOB, MCIIOJIB30BaTh pa3OMeHue Ha
MPSIMOYTOJIbHUKH, Ha paBHblE (QUIYpHl, JOCTpauBaHUE 1O MPSIMOYTOJIbHHKA; MOJIb30BAThCS OCHOBHBIMU
eAMHULAMU U3MEPEHMS IUIOIIAIN; BBIpaXKaTh OJHU €UHULIBI U3MEPEHUs IIJIOIAAU Yepe3 ApyTrue.

- Pacnio3HaBath Ha MoJENsX U M300paKEHUSX MUPaMHIY, KOHYC, LHUJIUHAP, UCIOIb30BaTh TEPMHUHOJIOTHUIO:
BEpIINHA, pedpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

- M300pakaTh Ha KiieT4aTol Oymare mpsiMOYTOJIbHBIN Mapasieienure].

- Bpruncnate 00bEM NPSAMOYToJBHOTO Mapajulesienuieaa, KyOa, IOJIb30BaThCS OCHOBHBIMH E€AMHUIIAMH
u3MepeHus 00bEMa; BeIpakaTh OJTHU €IMHULIBI U3MepeHusi 00bEMa uepes Apyrue.

- Pemars HeciiokHbBIE 3a1a4M HA HAXOKIEHUE TEOMETPUYECKUX BEIUYUH B IIPAKTUYECKUX CUTYALIUX.



5 kaacce (170 u)

TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYYEHUS)

Ha3zBanue pasjaena

(TeMbI) OcHoBHOE copep:kaHue OcHoBHBIC BHABI JIeATEJBHOCTH 00y4al0NIMXCS DJIeKTPOHHBIE BocnuraTeabHblii
Kypca (4McjI0 4acoB) (uudposnie) aCHeKT
oOpa3oBaTe/IbHbIE
pecypchbl

HarypanbHble yucia.
JelicTBUsIC
HATYPaJIbHBIMH
YHCJIAMH

(43 )

JlecaTnunas cucrema cuucieHus. Psing
HaTypalbHBIX yucell. HaTtypanpHbiid
psia. Ymcno 0. HatypansHEIe ancia
Ha KOOPAMHATHOM HPsIMOIA.
CpaBHEHHE,OKpYTJIICHUE
HaTypaJbHBIX YHCEIL.
IApudmeTndeckue AeCTBUS C
HaTypaJIbHBIMU unciaMu. CBoHCTBa
HYJISI IPU CJIIOKEHUH U YMHOXKEHHH,
CBOMCTBa €IUHHIIBI IPH YMHOXXSHUH.
[IlepemecTUTENIBHOE U COYETATEIIBHOE
CBOMCTBA CIIOKEHUS U YMHOXECHHUS,
pacrpeneaIuTeIbHOe CBOHCTBO
YMHO>XEHHUS.

JleauTenu 1 KpaTHBIC YHUCIIA,
pa310KEeHUE YHCcila HA MHOYXKUTEIU.
JleneHue ¢ octatkoM. IIpocTseie u
coctaBHbIe uncia. [Ipuznaku
nennmocTH Ha 2, 5, 10, 3, 9.
CTemneHb ¢ HaTypaIbHBIM
[TOKa3aTeJIeM.

Uric1oBBIE BRIPAXKEHUST; TTOPSI TOK
IMEeHCTBHUIA.

PereHne TEKCTOBBIX 3a7a4 Ha BCe
apudmeTndeckue nefcTBUS, Ha
ITBYDKEHUE U TIOKYITKH

YuraTh, 3anuchIBATh, CPAaBHUBATH HATypaJbHBIC 4YHCIA; NpeAjaratb M
00CyKIaTh CHOCOOBI YIOPSIAOYUBAHUS YHCEIT.

H300pakaTh KOOPAMHATHYIO TMPsMYyIO, OTMe4YaTh 4YHCJIa TOYKAMM Ha
KOOPAWHATHOH MPsIMOI, HAXOAUTH KOOPIWHATHI TOYKH.

HccienoBath cBOiiCTBAa HaTypaJbHOTO psina, uncen 0 u 1 mpu cioxeHnu u
YMHO>KEHHH.

Hcnob30BaTh NPABUJIO OKPYTJICHUS HATYPATIbHBIX YHCEN.

BpinouHsiTh  apudMeTHuUecKMe JeiCTBUSI C  HATypaJbHBIMM  YHCJIAMU,
BbIYHCJISTH 3HAUCHHS YUCIOBBIX BRIPAXKCHHUN CO CKOOKaMHU B 0e3 CKOOOK.
3anuchIBaTh IIPOU3BEJCHNUE B BUJC CTCIICHH, YUTATh CTCIICHHU, HCMOJIb30BATh
TEePMHHOJIOTUI0 (OCHOBAHHE,TOKA3aTEINb), BHIYMCIATH 3HAYCHUS] CTEIICHEH.

BbINOHATL NPUKHMAKY M ONEHKY 3HA4YeHUN YHCIOBBIX BBIPAYKEHUH,
npejaraTh 4 NPUMeHsITh NPUEMBI NIPO BEPKH BBITHCICHUHN.
Hcenonp30oBaTh NpH  BBIYMCIEHHUSX TIEPEMECTUTEIBHOE U COYETATEIbHOE

CBOMCTBA CIOKEHHS M YMHOXXEHHUS, paclpeeIuTeIbHOe CBOHCTBO YMHOKEHHSI;
dopmyaIupoBaTh M MNPHMEHSITh MpaBWJa TPeoOPa3OBAHUS UYHUCIOBBIX
BBIPQ)KCHHUII HA OCHOBE CBOMCTB apU(PMETHUYECKUX IEHCTBUU.

HccaenoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh M 000CHOBBIBATH
THNOTE3bl, (OPMYJIHPOBATH 0000IIEHHSI W BBIBOJABI 10 pe3yJbTaTaMm
MPOBEAEHHOTO HCcienoBaHusI. MDOPMYJTUPOBATH ONpPeNeSIeHUsl JCIUTEIST ¢
KpaTHOTO, Ha3bIBaTh JCIUTEIN U KPATHBIC YKCJA; PACMO3HABATH MPOCTHIC U
COCTaBHBIC YKCa; (POPMYJIUPOBATH U NPUMEHATH NPU3HAKHU JEIMMOCTH Ha 2,
3,5,9, 10; npuMeHATHAJTOPUTM PA3JI0KCHUS YHCIIa Ha TTPOCThIE MHOKHUTEIIH;
HAXOJAUTh OCTATKH

OT [EJICHUS W HEIOJIHOE YaCTHOE.

Pacno3HaBaTh WCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O HATypaJIbHBIX
YHCIiaX, MPUBOJAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH BBICKA3LIBAHUS
U OTPHIIAHUS BHICKA3bIBAHUNW O CBOWCTBAaX HATYpPaJIbHBIX UHCEII.
KoHcTpynpoBath MaTeMaTHYeCKHe TPEIIOKEHUS C TIOMOIIBIO CBS30K
HUITH, «ECIH..., TO...».

PemraTh TEKCTOBBbIE 3ajau apuUPMETHUYECKHM CHOCOOOM, WCHOJIb30BaTh
3aBHCHMOCTH MEXJy BEJIWYMHAMHU (CKOPOCTb, BpeMsl, pPACCTOSIHHE; IIeHA,
KOJIMYECTBO, CTOMMOCTBH U [Ip.): AHAJM3HPOBATH U OCMBICJIMBATH TEKCT
3a7a4d, mepedopMyJTUPOBATH YCIOBHE, W3BJEKaTh HEOOXOIUMbIE JdaHHBIE,
yCTAHABJIUBATH 3aBUCHMOCTH MEXK/y BEIMYMHAMH, CTPOHUTH JIOTHYECKYIO
LIENOYKY pacCyXJAEeHUH.

MoaeaupoBaTh XOJI pEHICHUS 3aJladyd C IOMONIBIO PHUCYHKA,
TaOIULIBL.

IIpuBOANTH, PAa30UPAaTh, ONEHUBATH PA3JINYHBIC PEIICHUS, 3AITUCH PEIICHUMN
TEKCTOBBIX 3a1ad4.

«uy,

CXEMBI,

Kputnyeckn  oneHuBaTh MOJIyYCHHBIH  pe3yJbTaT, OCYIIECTBJISATH
CaMOKOHTPOJIb, TIPOBEpsisi OTBET Ha COOTBETCTBHE YCIIOBHIO, HAXOIMTh
OIINOKH.

Pemathb 3a71a4u ¢ 1OMOLIBIO ITepebopa BCEX BO3MOXKHBIXBAPHUAHTOB.

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

J{eHb 3HaHMIT
Onumnuaza Ha moprane
Yau.py

[IpenmeTrHbIE
OJIMITHAIBL.

/Tan puHaHCOBOM
FPaMOTHOCTH.
MHTennexTyanbHbIe
MHTEpHET — KOHKYPCHI
[oMaTeMaTHKe.



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

3HAKOMHUTBCS € MCTOPHUEil pa3BUTHs apu(PMETUKH

Harasgnas
reoverpus. Jlunuu
Ha miiockoctu (12 4)

Touka, npsimMasi, OTPE30K, JIyY.
Ulomanasi. U3mMepeHne njmuHbL
OTpe3Ka, METPUUECKHUE €JUHULIBI
3MepeHus: JUIMHBL. OKpPY>KHOCTbU
KpYT.

I[MpakTuueckas padbora «IlocTtpoeHne
y30pa U3 OKPY>XHOCTEM».

'Yroa. IIpssmoit, ocTpelil, Tynol u
pa3BEPHYTHIN yribl. U3MepeHue
YTJIOB.

I[MpakTuyeckas padbora «IlocTpoeHne
[YTJIOB»

Pacno3naBath Ha  dYepreXax, pHCYHKaX, ONHCBHIBATh, HCIIOJIbB3YsI
TEPMHUHOJIOTHIO, U HM300pa’KaTh C MOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB:
TOUKY, IPAMYIO, OTPE30K,Iyd, YTOJ, JIOMAaHYIO, OKPYHOCTb.

Pacno3HaBaTh, NPHBOAUTHL NPUMepPbl OOBEKTOB PEANTbHOIO MHpPA, HMMEIOIIUX
(opmy M3ydeHHBIX PUTYDP, OLleHUBATH UX JHUHEHHBIC pa3Mephl.
Hcnoab3oBaTh TUHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTBI JIsI IIOCTPOSHUS
U U3MEPEHUS: U3MEPATh IJINHY OTPe3Ka, BEIUUYNHY yIJIa; CTPOUTH OTPE30K
3aJaHHOM IJTMHBI,yTOJI, 33JaHHONW BEIHYHHBI, OTKJIAJAbIBAThL [IUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTHL OKPYKHOCTh 3aJJaHHOTO paauyca.3o0paxkarh
KOH(UTYpAIUN TeOMETPUUECKUX (PUTYP M30TPE3KOB, OKPYKHOCTEH, HX
JacTe Ha HEJIMHOBAHHOIM KieTdaTol Oymare; nmpeajiararb, ONUCHIBATH U
00Cy:K/1aTh CMOCO0bI, AJITOPUTMBI TTOCTPOSHUS.

Pacno3naBate M W300pakaTh Ha HEJIMHOBAHHOW M KiIeT4aToW Oymare
psAMOM, OCTPBIH, TyON, pa3BEPHYTHINYIJIbl; CPABHUBATH YTIJIbL.
BbIYHCAATH JIUHBI OTPE3KOB, JOMAHBIX.

IlonnMaTh M HCHOJB30BaTh IPH peLlIeHHH 3a4a4 3aBHCHMOCTH MEXIYy
€IUHHUIIAMH METPUYECKOH CHCTEMBI MEp; 3HAKOMUTBLCS C HEMETPUUYECKHUMU
cHUCTEMaMH Mep; BBIPAXKATh IWHY B Pa3IHYHBIX EAUHHUIAX HW3MEPCHHSI.
HccaenoBatb GUrypsl 1 KOHQUTYpAIUU, HCIIOIB3Ys HU(POBBIEC PECYPCHI

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

'Ypok uccnenoBaHuit
(«ATTOPUTMBI IEHCTBUI
c OOBIKHOBEHHBIMI
IMpOOSIMH, KOTOPBIX HE
Halems B yaeOHUKe).
MHTemiexTyansHble
BUKTOPHHBI.

'Y pOK-ITPOEKT.

OOBbIKHOBEHHBIEAPOOH
(48 u)

JIpoOb. [IpaBunbpHBIC U
HenmpaBUIbHBIE ApoOu. OCHOBHOE
cBOiicTBO ApoOu. CpaBHEeHHUE APOOCH.
Ciio)keHHe U BEIYUTaHUE
OOBIKHOBEHHBIX apobeii. CMmenaHHast
Mpo6b. YMHOKEHHE U JIeJICHUE
OOBIKHOBEHHBIX NpOo0Oeii; B3aUMHO-
oOpaTHBIE APOOH.

IPermeHne TEKCTOBBIX 3aJ1a4,
coneprkamux npoou. OCHOBHEIE
3agadu Ha IpoOu.

[IpuMmeHeHre OyKB IJIsT 3aITHCH
MaTeMaTHYSCKUX BBIPAXKSHUH 1
Ipe1I0XKeHUuH

MoaeaupoBaTh B rpadpuaeckoif, npeAMeTHON popMe, CIIOMOMIBI0O KOMITBIOTEpa
MOHSTHS U CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOUW APOOBIO.

UnTaTh M 3aMMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC JIpOOH, MpeaaraTh,
060CHOBBIBATH M 00CYKIATh CIOCOOBI YIIOPSIOYMBAHMS APOOCH.

HN3006pakaTh OOBIKHOBEHHBIE IPOOH TOYKAaMHU Ha KOOPIMHATHOM IIPSIMOI;
MCIOJIB30BATH KOOPAWHATHYIO IPSIMYIO JJIsI CpaBHEHUsSI IPOOeH.
DopMyJHPOBATH, 3aMHCHIBATH C MOMOLIbI0 0YKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU JIpOOH; HCMOJIB30BATh OCHOBHOE CBOWCTBO IPOOH IIJIsSI COKPAIICHUS
ImpoOeit 1 mpuBeieHNUs ApOoOH K HOBOMY 3HAMEHATEIIO.

IMpeacraBasiTh CMENIAHHYIO APOOH B BUE HEIPABUIBHON U BBIACIATH HEITYIO
MacTh YHClIa U3 HEMPaBUIBHON ApoOH.

BoinoaHsaTs apudMeTHyecKkne 1eicTBUS ¢ OOBIKHOBEHHBIMHU IpOOSMU; MPHUMEHSThH
cBOIicTBa apU(PMETHUCSCKUXISHCTBUN ISl pallMOHAIU3allu BBIYUCICHUHN.
BBINOJHITH NPUKHAKY H OIEHKY pPe3yJibTaTa BEIYUCIICHHI; peAIaraTh u
NPUMEHSITH MPHEMBI TPOBEPKH BBHIYMCICHUH.

IMpoBoAUTH UCCJIEIOBAHUA CBOICTB ApoOeii, onupasich Ha YUCIOBBIE
SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBI0 KOMIIBIOTEPA).

Pacrno3HaBaTh UCTHHHBIC U JIO)KHBIE BEICKA3BIBAHUS O IPOOSX, MPUBOAUTH
npuMepbl 1 KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPHUIIAHUS
BBICKa3bIBaHUIA.

PemraTh TEKCTOBBIC 3aJ]auM, COJIeprKalle NPpOOHbIE TaHHbIC, U 3a/1a4d Ha
HaX0KJCHHUE YaCTH LIEJOTO0 U IIEJI0r0 MO ero YacTH; BBIABJATH UX CXOACTBA M
pa3iau4ns.

MoaeupoBaTh X0 PEIISHUS 3aJaUH C IOMOINBIO PUCYHKA, CXEMBI, TaOJIHIIEI.
IMpuBoaAUTH, pa30UPaTh, OLEHUBATH PA3TUYHBIEC PEIICHUS], 3aICH PEIICHNUH
TeKCTOBBIX 3a/ad.

KpuTHYeCKH OLleHNBATH ITOJIyY€HHBIH PE3yJIbTaT, OCYIIECTBISITH CAMOKOHTPOIIb,
[IPOBEPsIsi OTBET Ha COOTBETCTBHUE YCJIOBHUIO, HAXOAUTH OIINOKH.

3HAKOMHUTBCSI ¢ HCTOPHE pa3BUTHS apUPMETHKU

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

MHTennexTyanbHbIe
MHTEPHET — KOHKYPCBI
[oMaTeMaTHKe.

'Y pOoK-TIpOeKT
[IaTUMUHYTKH Ha
lypokax: CTaTuctuka u
30X



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

Harusinas MHOTrOyroNbHUKY. OnucelBaTh, HCNOJBL3Ys TePMHHOJOTHIO, M300paxkaTb ¢ mnomompio | https:/resh.edu.ru/ nTesiekTyanbHble
reomMeTpus. 1eThIPEXYroJIbHUK, IPAMOYIOIBHHUK,| uyepTéKHBIX MHCTPYMEHTOB M OT pyKH, MOJACIHPOBaTH H3 OyMaru https://nsportal.ru/ MHTCPHET — KOHKYPCBI I10
MHoOroyroJiLHUKH KBaapar. MHOTI'OYT'OJIbHUKH. e MaTCMAaTHUKE.
(10 w) [MpakTuueckas padora «I[loctpoenre | IpuBoAMTH NpPUMeEPbI OOBLEKTOB PEATLHOTO MHpa, HMEIMX (GopMy https:/infourok.ru/ «3osoTast OCEHb»:
MPSAMOYTOJIbHUKA C 3aTaHHBIMH MHOI'OYTOJIbHUKA, IPSMOYTOJbLHUKA, KBAApaTa, TPEYTOJIbHUKA, OLeHMBATh https://multiurok.ru/  |®otokorkypc. IIpasgHuk
CTOpOHaAMH Ha HEJIMHOBAaHHOM UX JIMHEWHBIE  pa3Mepbl. BBIYHCJASATB: IEPUMETP  TpPEyroJbHHUKA, «Kpacku ocern». Konkypc
Oymare». OpsIMOYTOJIBHUKA,  MHOTOYTOJIBHHKA;  IUIONIAAbh  HPSIMOYTOJIBHUKA, MOETOK N3IPHPOTHOTO U
TpeyronsHukK. KBaJpaTa. GpocoBoro Marepuaia.
Hﬂoma;[], U IIEpUMETP I/I306pamaTb OCTPOYTIOJIBHBIC, OPAMOYTOJIBHBIC u TYNOYTOJIBHBIC
MpPsIMOYTOJIbHUKA U TPeYTOJIbHUKH.
MHOTOYTOJIBHHKOB, COCTaBIeHHBIX n3| CTPOMTBL  Ha  HEIMHOBAaHHOH M KJIETYaTOH Oymare KBaapar M
NPSIMOYTONEHUKOB, ¢ANHUIIBI NPSMOYTOJILHUK € 33/laHHBIMU JUTMHAMH CTOPOH. HcciaenoBath cBoiicTBa
M3Mepenus wiomany. [lepumeTp UPAMOYTONIBHUKA,  KBajpaTa — IMyTEM  OKCIEPHMEHTa, HaOIIOACHMUS,
MHOTOYTOJIBHHKA U3MEpPEHUsI, MOJIEIUPOBAHHUs; CpaBHUBATh CBOMCTBAa KBaJpaTa U
OPsIMOYTOJIBHHUKA.
KoncTpynpoBaTh MaTeMaTHYecKHe TPELJIOKEHHs] C IIOMOIIBIO  CBSI30K
«HEKOTOpPBIM»,  «1000i». Pacnmo3HaBaTh  HUCTHHHBIE U JIOXKHBIE
BBICKA3bIBAHUS O  MHOTOYTOJBHUKAxX, MNPHBOJAUTHL MNpHMepPbl U
KOHTPIPUMEDHI.
HccnenoBarh 3aBUCHMOCTS IUIOIIAIN KBaJpaTa OT JUIMHBI €I'0 CTOPOHBI.
Hcnouab3oBaTh cBOiiCcTBAa KBaApaTHOW CETKH [JIs IIOCTPOCHHS (QUTYD;
pa3déuBaTh IPSIMOYTOJIBHUK Ha KBaJpaThl, TPEYrOJbHUKH; COCTABJSTH
¢urypsl u3 KBaIpaToB U IPSMOYTOJBHHKOB M HAXOIWTh WX IUIOIIAIb,
pa3zbuBaTh (UTypHl HA MNPAMOYTOJIBHHUKH M KBaJApaThl M HAXOAUTH HX
TUTONIAb.
BpIpaskaTh BeIMYMHY IUIOMAANW B PA3iIUYHBIX CAUHUIAX H3MEPEHUs
METPUYECKOH CHCTEeMBI Mep, NMOHUMATh U HCHO0/1b30BAaTh 3aBHCHMOCTH
MEXIy METPHIECKUMH €AUHUIIAMH U3MEPEHUS TUTOIIA .
3HAKOMHUTBCSI ¢ TIpUMepaMH TNpPUMeHeHHWsl IUIONIAM M IepuMeTpa B
MPAaKTUYIECKUX CUTyalusax. Pemars 3axadu U3 pealbHON KH3HHU, Mpeajiarathb
M 00CYKAATh pa3-JuYHbIe CMOCOObI PEIICHUS 3a/1a9
JecaTnuHbie IpOOH Hecsatnunass  3anuck  IpoOei. IpeacraBasiTh OECATUYHYIO ApoOb B BHAEC OOBIKHOBEHHOW, YHTATH H https://resh.edu.ru/ ¥ pok TBOpyecTBa
(38 v) CpaBHEHHE JIECATUYHBIX APOOEHi. 3anMChIBATH, CPABHUBATL JIECATUYHBIE IPOOH, MpeaIaraTb, 000CHOBBIBATH M https://nsportal.ru/ «3a cTpanuuamMH yueOHuKa
JleitcTrus c NeCATHIHEIME 00CYKIaTh CIIOCOOBI YIIOPSIOYMBAHMS JIECITUIHBIX JIPOOEH. 3 5 httos://infourok.ru/ MaTEeMaTHKI. Y POK-
JPOGAMHL. OKpyrienne HN300pakaTh AeCATUIHBIC IPOOU TOUYKAMH Ha KOOPAHUHATHOW TIPSIMOM. L [TPOCKT.

IECSITUYHBIX TPOOEH.

Pemienre  TEKCTOBBIX — 3ajad,
coaepxkamux Japoou. OCHOBHBIE
3a7a4Mu Ha Ipobu

BBISBIATH CXOACTBA M PA3IHYHsA IPaBWI apu(PMETHYSCKUX ASHCTBUU C
HATyPaJIbHBIMH YUCIIAMH U JE€CITUIHBIMHA APOOSIMHU, OOBSICHATH UX.
BeimoaHaTh apudmernyeckue ASHCTBUS C JIECSITHIHBIMU ~ TIPOOSIMH;
BBINOJTHATH NPUKUAKY H OLEHKY pe3yJIibTaTa BEIUUCICHUH.

[IpumensaThs cBoiicTBa apudMeTHUecKux ACHCTBHI ISl pallMOHAJIHU3ALUNA
BBIYMUCJICHUH.

I[IpuMeHATH NPaBHJIO OKPYIJIEHHsl JeCATHYHBIX Jpobeii. IlpoBoauTth
HMCCJIeIOBAHNUSI CBOMCTB JIECSITUYHBIX NpoOeii, omupasch Ha  YUCIOBBIC
SKCIEPUMEHTHI (B TOM YHCJIE C IIOMOINBIO KOMIIBIOTEpA), BBIABHIAThH
TUNnoTe3bl U MPUBOIUTH UX OOOCHOBAHUSA.

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BBICKA3BIBAHUS O APOOSX, MPHUBOAUTH

npuMepbl W KOHTPIPHUMEPHI, CTPOUTH BbICKA3BIBAHHUSI W OTPHUIIAHUS
BBICKA3bIBAaHUH.
PemiaTe TEKCTOBBIC 3ajadd, coJep)Kamiue JIpoOHBbIE JaHHBIE, M Ha

HaXO0XJICHHUEC YaCTH IICJI0T0 U IICJIOTO I10 €0 4aCTH, BBIABJIATH HX CX0JACTBaA
U pasjinvius.

MOHeJ’alOBaTb X0 peHICHus 3aJda4du C IIOMOIIBIO PHCYHKA, CXCMBbI,

https://multiurok.ru/

'Ypok-mipe3eHTanus
«Benmukre MaTeMaTHKW.
Hac mamsatu «bmokama
Ulenunrpana» Ilpenqmernas
HEIeJIs] MATEMATHKHU

Jlens Poccuiickoii Hayku-
ITOCTHIKEHHST BOOJIACTH
MaTEeMaTHKH.



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

Tabnuusl. IlpuBoauth, pa3duparthb,
3aIlMCH PELICHUI TEeKCTOBBIX 3a/ad.
OnepupoBaTh IPOOHBIMHU YUCIAMH B PEAIHHBIX )KU3HEHHBIX CUTYaIIHsIX.

OlleHUBATb pPAa3JIMYHBIC PCLUICHU,

Kpuruyecku  OUEHMBATHL  TOJYYEHHBIH  pE3yJbTaT,  OCYLUECTBIIATH

CaMOKOHTPOJIb, IIPOBEPsIsl OTBET HAa COOTBETCTBHE YCJIOBHUIO, HAXOIUTh

OILINOKH.

3HAKOMUTLCS € MCTOPMEH pasBUTHs apu(PMETUKH
Harasgnas MuororpanHukH. M3o06paxenue Pacno3snaBaThb Ha  4YepTe:KaX, PHCYHKAX, B OKpYyKalIIeM MmHpe https://resh.edu.ru/ [TaTuMuHy KA
reomerpusi. Teaa u MHOTIOIPaHHHMKOB. Moaenu NPAMOYTOJBHBIA  Hapaleienunen, Ky0, MHOTOIPAaHHUKH, ONHCHIBATD, «Xy10KECTBEHHOE CIIOBO O

¢urypsis
npoctpancrse(9 )

IPOCTPAHCTBEHHBIX TEIl.
[IpsIMOYTOJIBHBIN NTapajuIeIeIIUIE],
Ky6. Pa3BépTkH KyOa u
mapajuienenuIesia.

[IpakTnueckast pabora «Pa3BépTka
KyOa.

O0BEM KybOa, IPIMOYTOJIBHOTO
MMapajuieenunesa

HCIOJIB3YSI TEPMHHOJIOTHIO, OIEHUBATH JIMHECITHBIE pa3Mephl.

IIpuBoauTsL TNPHUMEPBI OOBEKTOB pEATBHOrO MHpa, HMEIOMmUX (opmy
MHOT'OI'paHHHKA, IIPSIMOYTOJIFHOTO ITapajiIesienuiena, Kyoa.

HN306pakaTh KyO Ha KiIeT4aTOi Oymare.

HccaenoBats  cBoiicTBa  Ky0a, TIPsIMOYTOJIBHOIO  IapajulelIennIie/a,
MHOTOTPAaHHUKOB, HMCTIOIb3YsI MOJIEIH.
Pacno3naBath W H300pakaTh pa3BEPTKH Kyba H mapajulelenuIesaa.

MoaenupoBaTh KyO0 U Tapajulellenune] W3 OymMard M IMPOYNX MAaTePHAaloB,
00BSICHATH CIIOCO0 MOJIETUPOBAHHS.

HaxoauTs wu3MepeHMs, BBIYMCIATH IUIOMIAML ITOBEPXHOCTH; OOBEM Kyba,
MPSMOYTOJIBHOTO TapajuIeNIeuIe/ia; HCCJe0BaATh 3aBHCHMOCTh 00bpEMa Kyba
OT JUIMHBI €T0 pebpa, BLIABUIaTh U 000CHOBBIBATH THIIOTE3Y.

Ha6aionaTs M MpPoOBOANTH AHAJIOTMM MEXIy HNOHATHSMH ILIOIIAAN U 00BEMA,
epuMeTpa U IUIOIAAu NOBEpXHOCTU. Pacnmo3HaBaTh HCTUHHBIC U JIOJKHBIC
BBICKa3bIBaHUSI O MHOIOIpaHHUKaX, NPUBOJAUTHL NPHMePbl U KOHTPIPUMEDSIL,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAaHUU.

Pemiath 3a1a4yM U3 peasbHOU >KU3HU

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

MaTeMaTuke». Y pok-
M300peTaTenbCTBa
(«AIrOpUTMBI AeHCTBUI €
IMECATHIHBIMH JIPOOSIMI».
'Ypok uccinenoBaHuil.
[IATHMUHYTKN Ha ypoKax:
Crarucruxa u 302K
MeponpusTust MECIUYHUKA
MHTEJICKTYaJIbHOTO
BOCIIMTaHUS «YMHUKH U
[YMHHLIBD).

JleHb HaykH B LIKOJIE:
Balura MpoeKTOB U
MCCIIeIOBATENBCKIX padoT
Jlenp kocMOHaBTUKI/[eHD
[Mo6embr

IloBTOpEeHMe N
0600menne(10 1)

IToBTOpEHHE OCHOBHBIX ITOHSITHI
M METOJOB Kypca 5 Kiacca,
o0o0mIeHne 3HaHUi

BbluHCcasATh 3HAYCHUS] BBIPAKCHHI, COAEpKalllMX HaTypallbHBIE YHCIA,
OOBIKHOBEHHBIE U JIECATUIHBIC IPOOH, BHITIOIHATEH MPEeoOpa30BaHUs YHUCEIL.
BpIOupaTh cnocod cpaBHEHHUs YHCEJN, BHIYHUCIICHHUH, NPUMEHATH CBOICTBa
aprudmMeTHIeCcKuX neicTBU ISt paLuoHaIu3auu BBIYMCJICHUM.
OcymecTBIsiTb  CAMOKOHTPOJIb  BBITIOJTHSAEMBIX JEHUCTBUH M CaMOIPOBEPKY
pe3yiibTaTa BBEIYHUCICHUH.

Pemats 3aga4m U3 peajabHOH XU3HU, NPHUMEHAThH MaTeMaTH4YeCKHe 3HaAHHs
JUISL pelIeHns 3a/1a4 U3 APYTUX yIeOHBIX MPEeIMETOB.

PemaTe 3a1a4n pasHbIMHU CIOCO0aMH, CPABHMBAThL CHOCOOBI PEILECHUS 3aJauH,
BHIOMPATH PALIMOHAJIBbHBIN CIOCO0.

https://resh.edu.ru/

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

V1o puHaHCOBOM
TPaMOTHOCTH.
MHTennexTyanbHbIe
MHTEpHET — KOHKYPCHI TI0
MaTeMaTHKe.

'Y pOK-TIpOEKT.
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6 kuace (170 u)

Ha3panue
pasaena (TemMbl) OcHOBHOe coaep:kaHue OcHoBHbBIEe BHABI 1eSITEJILHOCTH 00Yy4YalOLIUXCH JJeKTPOHHBbIE BocnurarenbHblit
Kypca (4Hcj10 4acoB) (uudposBbie) acrmeKkT
oOpa3oBaTe/IbHbIE
pecypchbl

Hartypanbnbie
ymcaa
(30 u)

IApudmeTudeckue neiicTBUS C
MHOT'O3HAaYHBIMU HAaTYypPalIbHBIMHU
auciamMu. YucIoBble BEIPAXKEHUS,
MOpsIIOK NENUCTBUM, HCIOJIB30BAHUE
ckoOoK. OKpyTJIeHHEe HaTypaJIbHBIX
[HCeIT.

JlenuTeny 1 KpaTHBIC YHCIIA;
HAMOONBIINUNA OOLIUNA JIEIUTEIEL U
HaUMCEHBIIIEe O01Iee KpaTHOE.
IPa3ziorkeHue yrcna Ha MPOCThIE
MHOXHUTENH. JIeTMMOCTh CyMMBI U
mpousBeAeHUs. JleneHne ¢ OCTaTKOM.
IPerieHrne TEKCTOBBIX 3a1a4

BbInoaHATs, apugMeTudyecKue JeicTBUSI C MHOTO3HAYHBIMU HaTypaJlbHbIMU
YUCIIaMH, HAXOAWUTH 3HA4YEeHHs YHCIIOBBIX BBIPAXEHHH CO CKOOkamMu u 6e3
CKOOOK; BBI- YHCJIATH 3HAYEHHUs] BBIPAKCHHUH, COAEP)KAIINX CTEICHU.
BbINOJIHATE NPUKUAKY M OLEGHKY 3HAYCHMI YHCIIOBBIX BBIPAYKEHUM,
NPUMEHATH NPHEMBI IPOBEPKH pe3ynbTrara. Menob30BaTh NPH BBIYHCICHUAX
IIEPEMECTUTEIIBHOE U COYETAaTeIbHOE CBOMCTBA CIOXKEHHUS U YMHOXCHMUS,

pacHpenenuTelIbHOe  CBOMCTBO  YMHOXKEHHSI  OTHOCHUTEIBHO  CIIOJKCHUS,
CBOMCTBa apHU(PMETHUECCKHUX JICHCTBUM.

HccnenoBarsn YUCIIOBBIC 3aKOHOMEPHOCTH, MIPOBOJNTH YHCIIOBBIE
SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBbIBATBIHIIOTE3bI.

DopMyTHPOBATh OMNpeAeJeHUs] [CIUTEeIsI M KPAaTHOTO, HAaHOOIBIIETO

o0IIero JenauTeNisi W HAaWMCEHBINEro OOIIero KpaTHOTO, IIPOCTOTO U
COCTaBHOT'O YHCEIT; UCIIOIb30BATh 3T MOHSATHUS MPHU PEIICHUU 3a7a4.
IIpuMeHSITH AJrOpUTMBI BBIYHCICHUS HaWOOJBIIEr0 OOIIETrO IEIUTEIIST U
HAaMMCHBIIICTO OOIIEro KPaTHOTO JIBYX YHCEJI, AJITOPUTM PA3JIOKCHHUS YUCIIA
Ha IPOCTHIE MHOXXUTEITH.

HccnenoBarsb ycioBus nenumoctu Ha 4 u 6. McciienoBaTtb, 00CyKaaTh,
¢dopmyupoBaThL U 0600CHOBBIBATH BBLIBOJA O YETHOCTH CYMMBI,
OPOU3BEIICHUA: IBYXUYETHBIX YHCEIN, NBYX HEUYETHBIX YHCIE, YETHOTO U
HEYET-HOI'O YHCEIT.

HccnenoBars cBOicTBA JIJIMMOCTH CyMMBI M MIPOU3BEJICHUST YHUCEII.
IlpuBoAMTH, NpUMepPBI YHCET C 3aJaHHBIMH CBOWCTBAaMHU, PACMNO3HABATH
BepHble W HEBepPHbIe YTBEPXKICHUS O CBOWCTBaX 4YHCEJ, ONPOBEPrarhb
HEBEPHBIC YTBEPIKACHHS C TTIOMOIILI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTth MaTeMaTHYeCKHE MPEIJIOKEHUSI C TIOMOIIBIO CBSI30K «H»,
CHIIW», «ECHU..., TO...».

Pemrath TEKCTOBBIE 3aJlayMd, BKJIIOYAIOIIWE IMOHSITHS  JEJIUMOCTH,
apupMETHUYECKUM CIOCOOOM, HKCIOJIb30BaTh MepedOp BCEX BO3MOXKHBIX
BapUaHTOB.

MoaeaupoBaTh XOJI pEIIeHUs 3aJadd C IOMOIILI0 PHUCYHKa, CXEMBI,
TaOJINLIEL.
IlpuBoauTH, Pa3doUpaTh, OUEHHMBATL pA3JIMYHBIE PELIEHHS, 3alMCH

peIHeHI/Iﬁ TCKCTOBBIX 3aJa4.

KpuTnueckn ouneHuBaTh IIOJy4YeHHBIH pe3yibTaT, HAXOAWUTH OIIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBHUE YCIIOBHIO

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

JleHb 3HaHU
Onumnuazaa Ha moprae
'Yun.pyllpenmeTrHbie
OJIMMITHA/BL.

/TH1 prHAHCOBOM
TPaMOTHOCTH.
MHTEIIIeKTYa bHBIE
MHTEPHET — KOHKYPCBHI 10
MaTeMaTHKe.

'Y pOK-BUKTOpHHA



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

Harasgnas
reoMeTpus.
IIpsimbie Ha
miockocru (7

)

ITeprieHAUKYIAPHBIE TIPSIMBIE.
[TapannenbHble NIpsMBIE.
PaccTosiHne MeXay AByMs TOYKaMH,
OT TOYKH 10 IPSIMOM, JJIU-Ha IIyTHU Ha
KBaJIpaTHOM CETKeE.

[IpuMepsl IPsIMBIX B IPOCTPAHCTBE

Pacno3HaBaTh  Ha  Yeprexax,
PaCIIOJIOKEHUS ABYX IIPSIMBIX.
H300pakaTh ¢ NOMOIIBI0O YePTEKHBIX MHCTPYMEHTOB HA HEJIMHOBAHHON M
KJIeT4aTo¥ Oymare JBe IIepeceKaloniuecss MpsiIMble, JBe IapalIeJIbHBIC
MpsIMBIE, CTPOUTH NPAMYIO, NEPICHAUKYIISIPHYIO TaHHOM.

IIpuBOAUTH NMPUMeEPHI MAPAIUICIBHOCTH M NEPICHAUKYJIIPHOCTH NPSIMBIX B

PpUCYHKax ci1ydaun B3aMHOI'O

MIPOCTPAHCTBE.
Pacno3sHaBaTh B MHOTOYTrOJIbHHUKAX MEPHNEHIUKYIJSPHBbIE U MHapajIedbHbIE
CTOPOHBI. H3o0pakaTh MHOTOYTOJIbHUKH c napajieIbHBIMH,

NEPHNCHANKYJIIPHBIMU CTOPOHaAMM.

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

IMHTENnNneKTYyanbHbIE
BUKTOPHHBL. BceMupHbIit
ITeHb MaTeMaTuku. JleHpb
MY3BIKH
IMHTErpupOBaHHBII yPOK
«OQKOJIOrUsl POJHOTO Kpash»
«30710Tas OCEHb):
DorokoHKypc. [Ipasnuuk
«Kpacku ocenm». Konkypc
MOJETOK U3 MIPUPOJHOTO U

HaXOI[PlTb PpacCTOsIHUE MEXAY ABYMSA TOYKaMH, OT TOYKH OO HpﬂMOI;’I, 6p0c0B0r0MaTepHaHa.
IIMHY IYTH Ha KBagpaTHOM CeTKe, B TOM YHCJEC HCIOIB3Yysl HU(PPOBBIC
pecypcel

Jpoou OGBIKHOBEHHAS IPOOK, OCHOBHOE CpaBHUBATH U YIOPSA0YHBATH IpOOH, BHIOMPATH CNIOCO0 CPAaBHEHUS JAPOOEH. https://resh.edu.ru/ AHTeieKTyanbHble

(32 v) CBOMCTBO APOOH, COKpAIICHUEAPOOCH. | [IpemcTaBasTh ACCATHYHBIC APOOH B BHIC OOBIKHOBSHHBIX ApOGEH wH https://nsportal.ru/ MHTEPHET — KOHKYPCBI I10

CpaBHEHHE U YHOPSIOYHBaAHUEC
ImpoGeii.

JlecaTuaHbIC APOOU U METpHUYCCKas
cucTeMa mep.

IApudmeTnaeckue AeCTBUS C
OOBIKHOBEHHBIMHU U IECITUUHBIMHA
ImpoOsIMu.

OtHomeHue. JleneHue B JaHHOM
oTHOIIeHNH. Macmtal, IpoIopIHsI.
[lonsitue mpoueHTa. Beruucienue
MPOIICHTA OT BEJIWYUHBI U BEIIHYHHBI
Mo €€ MpPOILIEHTY.

IPermeHne TEKCTOBBIX 3aa1ad,

conep kamx IpoOH U IMPOIEHTHI.
[IpakTuyeckas padora «OTHOIICHUE
IITMHBI OKPY>KHOCTH K e€qruaMeTpy»

OOBIKHOBEHHBIC B BHJIE ACCSITHYHBIX, HC- M0JIb30BAaTh 3JKBHBAJIEHTHbIE
npeAcTaBjJeHusl APOOHBIX YUCE MPHU UX CPABHEHHUH, MPU BBHIUHCICHUSIX.

Hcnonb3oBarh aecsATUYHBIE JpoOM MpU TNpeoOpa3oBaHUM BEIUYHH B
METPHUYECKOI CUCTEME MeEP.

BoinosHsaTe apudgMeTnyeckue AelcTBUS ¢ OOBIKHOBEHHBIMH U JIECSTHYHBIMU
IpOOSMU.

BplunciasiTh 3HAYCHHUS] BBIPAXKEHHH, COAEpKAIIMX OOBIKHOBEHHBIE U
JIeCATUYHBIE npoOM, BBINOIHATE NpeoOpaszoBaHusl Jpobeil, BHIOMpPATH
cnocod, MNPUMEHATb CBOHcTBA  apuU(PMETHUYECKHUX  ACUCTBUHA 1A
panroHaIN3ally BEIYUCICHUH.

CocTaBisITh OTHOLICHUS U IIPONOPLUY, HAXOAUTH OTHOIIICHUE BEJIUYHH, ICIUTh
BEJIMUMHY B JAaHHOM OTHOIIeHUU. HaxoauTh 3KCNePUMEHTAIbHBIM IYyTEM
OTHOIIICHUEUTMHBI OKPYKHOCTH K €€ IuaMeTpy.

HNHTepnpeTnpoBaTh MacmTad Kak OTHOIICHUE BEINYMH, HAXOAUTH MacITad
TUIaHa, KapThl ¥ BEIYUCIISITh PACCTOSIHUS, UCTIONB3Ys MacIITao.

OOBSICHATH, YTO TAaKO€ MPOILCHT, YIMOTPEOISITh 000OPOTHI pedu CO CIOBOM
«IpOIEeHT». BbIpaskaTh NPOLEHTHI B JAPOOSIX W JIpoOM B IIPOIEHTax,
OTHOIICHHUE JIBYX BEJIMINHB MPOIIEHTAX.

BBIYMCIATH TPOLEHT OT YHCIIA M YHCIO IO €Tr0 MPOoNeHTy. OKPYIJasiTh Apoou
¥ TIPOIIEHTHI, HAXOIUTH MPUOIMIKEHUST TUCEIT.

PemaThs 3aJauM Ha 9acTH, MPOIEHTHI, IPOMOPIINH, Ha HAXOXXIACHUE Ipodu
(TIporieHTa) OT BEJIMYMHBI M BEJIWYHMHBI IO €€ apoOM (NMPOUEHTY), ApooH
(mporeHTa), KOTOPBI COCTaBIsIeT OJHA BEMYWHA OT npyroii. [lpuBoauTsh,
pa3éupartb, OIEHUBATH pa3JIUYHBIC pEIICHHUs, 3allNCH  pelIeHHt
TEKCTOBBIX 3a7]ad.

N3Bnekars uHpopMamuio u3 TaOIUIl M JUarpaMM, HHTEPHPETHPOBATH
TaOJIUYHBIE JAHHBbIC, onpeacisiTb HauOobIIee u HauMCHBIIICC us3
MNpEACTABJICHHBIX OaHHBIX

https://infourok.ru/
https://multiurok.ru/

MaTeMaTHKe.
80 11eT co Hs MPOBEICHUS
mapana Ha KpacHoit
ruronaaus 1941 .
[IATUMUHYTKH Ha YpOKax:
Craructuka u 30K
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OceBas cummetpust. LlenTpanbHas

IMHTENNeKTYyanbHbIE

Harnsignas Pacno3HaBaTh Ha YepTeXax M HM300pKCHUSAX, H300pakaTh OT PYKH, https://resh.edu.ru/
reoMeTpusi. CUMMCTPHL. CTPOUTH C TIOMOIIBIO HWHCTPYMEHTOB GUTYpy (OTpPE30K, JIOMaHyIo, https://nsportal.ru/ MHTEPHET — KOHKYPCBI IO
CummeTtpust [locTpoenue CHMMETPHYHBIX QHUTYP. TPEYyrOJIbHUK, NPSIMOYTOJIBHUK, OKPY)KHOCTB), CHMMETPHUYHYIO JaHHOI httos://infourok.ru/ MareMatuke.
(6 1) [MpakTuueckas pabora «Ocesast OTHOCHTENBHO MPSMOI, TOUKH. _p— Mes1yHapoIHbI TEHb
CUMMETPUS. HaxoauTh nNpuMepbl CUMMETPHU B OKPYKAIoIleM Mupe. MoaeaupoBaTs 13 https:/multiurok.ru/  «Criaci6o»
CuMMeTpusl B IIPOCTPaHCTBE Oymaru nBe urypsr, CHMMETpPUYHBIC OTHOCHUTEJIIBHO psIMOI;
KOHCTPYHMPOBATH TE€OMETPUYECKHE KOHQUTYPALUU, HCTIONb3ys CBOWCTBO
CUMMETPHUH,B TOM YHCJIE C TOMOIIBIO HU(PPOBLIX PECYPCOB.
HccaenoBars CBONCTBA W3YyYEHHBIX (UIYD, CBS3aHHBIE C CHUMMETPUEH,
HCTIONB3YS OKCIIEPUMEHT, HAOIOIEHUE, MOJIETTUPOBAHUE.
O00CHOBBIBATD, ONPOBEPIaTh C IIOMOIILIO KOHTPIIPUMEPOB YTBEPKIEHHS O
cumMeTpun Guryp
Beipakenusic IprMeneHne GyKe 1 3aIncH Hcnoaw3oBaTh OGyKBbI Ul 00O3HAa4YeHHMs umced, npu 3amucu | https://resh.edu.ru/ Ypox HMCCICAOBAHMHI
6yxBamu (6 MaTCMaTHICCKIX BBIPAXKCHHI 1 MaTeMaTHYECKHX yTBEPKICHHIA, COCTaBIATH OYKBEHHBIC BHIPAKESHHS 110 | https://nsportal.ru/ «AITOPHTMBIL ICHCTBHI ¢
u) npeoxkenuii. BykBeHHbBIE VCIIOBHIO 3a/1atH. httms:/finfourok ru/ PALMOHATLHBIMH HHCTAMH,
BBIPA’KCHU U HHCJIOBBIC HccaenoBaTrh HECIOXXHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIB30BaTh s AinTourok.fy — [KOTOPBIX HE HAUACIIB B
MOJCTAaHOBKH. OYKBBI JUIS UX 3aIIHCH. https://multiurok.ru/  [yue6uuxe»
[byKBEHHBIC PABCHCTBA, HAXOKACHUC BLIYuCIAThL YHUCIOBOE 3HAUYEHHE OYKBEHHOIO BBIPAKEHHMs TMPH 3aJaHHBIX Hac mamstu «brokana
HEU3BECTHOTO KOMITOHEHTA. DOpMyJIBI 3HAYCHUSAX OYKB. Ulenunrpana»lIpeamernas
3anuceiBarh GOpMyJabI: [epuUMETpa U IUIOMIAAM IPSAMO- YrOJbHUKA, HEZIENs MATEMATHKH
KBa/IpaTa; JAJIUHBI OKPYXKHOCTH, TUIOIIATH KPYyTa; BHINOJHATH BHIYHCIECHUS
o 3TuM (HopMyJiam.
CocTaBasTh (pOPMYJIbl, BEIPAKAIONIUE 3aBUCUMOCTH MEXK/Ty BETHYUHAMM:
CKOPOCTb,  BpEMsl, PAacCTOSHUE; Il€Ha, KOJHMYECTBO, CTOMMOCTD;
MTPOU3BOAUTEIBHOCTD, BPEMs, 0OBEM PaGOTHI; BBITIOIHATH BBIYUCIEHUS TIO
3TUM (HOopMyIaMm.
HaxoauTh HEeN3BECTHBINT KOMIIOHEHT apu(pMETHIECKOTO ASHCTBHUS
Harasianas 1eTHIPEXYTOILHUK, IPUMEpEI W306paskaTh HAa HEIMHOBAaHHOW M KJIETYaTON Oymare ¢ ucronp3oBanmem | https://resh.edu.ru/ Hlenb Poccutickoit Haykn-
reoMeTpusi. (1CTBIPCXYTOJILHUKOB. . YePTEKHBIX UHCTPYMEHTOB YETHIPEXYTONBHUKH C 3aJaHHBIMH CBOHCTBAMMU: https://nsportal.ru/ JIOCTHIKEHNS B 06nacTh
®urypol [[pAMOYTOJILHUK, KBAJPAT: CBOHCTBA | ¢ napajiensHBIMU, NEPHEHANKYISPHBIMU, PABHBIMU CTOPOHAMH, HPAMbBIMH MaTeMaTHKH. YPOK

Ha miockoctu (14

)

CTOPOH, YTIJIOB, JUaroHajeu.
13MepeHune yrioB. Buabl
TPEyrOJIbHUKOB.

[TeprMeTp MHOTOYTOJIBHHKA.
[Tnontane purypsr. Dopmynst
meprMeTpa M IIIoIaau
mpsiMOyTOJIBHUKA. [TpubamkéHHOE
M3MepeHne Iuiomanu puryp.
[IpakTnueckas padora «IInomans
KpyTa»

yriiamMmu U Jp., paBHOOeJpeHHBbIH TpeyroyibHUK. IIpemrarath W 06cykKIaTh
€1oco0bl, AJITOPUTMbI IOCTPOCHUSI.

HccaenoBarhb, HCIONB3ysl SKCIEPUMEHT, HaOIIOJCHUE, MOJEIMPOBAHHUE,
cBOlicTBa TIPSIMOYTOJIbHHKA, KBaJpaTa, pa3OWBaTh Ha TPEyTOIbHUKH.
O00CHOBBIBATH, ONPOBEPraTh C IMTOMOIIBI0O KOHTPIPHUMEPOB YTBEPKIACHUSI
O TMpsIMOYTOJBHHUKE, KBajapaTe, pPaclo3HABATh BEPHBIE U HEBEpPHBIC
YTBEpPKIACHUS.

U3MepsATH U CTPOUTH C IIOMOIIBIO TPAHCHOPTUPA YIJIBI, B TOM 4YHCIIE B

MHOTOYTOJBFHHKE, CPaBHHBATBL YIUIBI; PACHO3HABATH OCTpPHIE, IMPsIMBIE,
Tynble, pa3BEépHyThle yribl. Pacmo3dHaBaTh, HM300pakaThb OCTPOYTOJIBHBIN,
MPSIMOYTOJIBHBIN,  TYHMOYTOJBHEIH,  paBHOOENPEHHBIH, PaBHOCTOPOHHHI
TPEYTOJILHUKH.
BbIuncasATh TEpUMETp MHOTOYTOJIBHUKA, INIOMIaJAb MHOTOYTOJIbHHKA
pa3oueHueM

Ha MPSIMOYT'OJBHUKH, Ha paBHbIE (UIYypbI, HCIIOJIb30BAaTh METPHUUYECKHE
€IVHUIBI U3MEPEHUS NJIUHBI U TJIOIIAIH.

Hcnosib30BaTh NpUOIMKEHHOE M3MePeHUe JUIMH U IUIOIIAJIeH Ha KJIeT4yaTou
Oymare, NpuOIMKEHHOE U3MEPEHHE JJIMHBI OKPYKHOCTH, TUIOIIAANA KpyTra

https://infourok.ru/
https://multiurok.ru/

TBOpYECTBA «3a
CTpaHHLIaMU yueOHHKa
MaTeMaTHKI.

'Y POK-TTPOEKT.

'Y pok-nipe3eHTanus
«Benmkmie MaTeMaTHKI».
Jlens TeaTpa
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IloaokuTEIbHBIE T

Llenbie uncaa. Monyip uucna,

HpI(IBO}I]/ITb npuMepbl MCIIOJIB30BaHUSA B peaJ’ILHOfI JKU3HU ITOJIOKHUTECIIBbHBIX

https://resh.edu.ru/

IBcemupHbIi 1€Hb

OTpHIAaTeJbHbIE rCOMETPHYICCKas:d MHTCpIpETALM:A U OTPULIATEIBHBIX YHCEII. https://nsportal.ru/ MMMYHHTCTa
qucaa MOyJist. HUCIIOBBIC IPOMEIKY TKH. HN3o6pakars 1eble 4YHCIIa, MHOJIOKUTEIbHbIE W OTpULATE]IbHBIC YHCIIa o [HeHpb Poccuiickoii Hayku-
(40 u) [loyioKHTEIbHBIE U OTPHULIATENIbHBIE TOYKAaMHM Ha YHUCIJIIOBOW MNMPSIMOH, HMCIOJB30BATh YHCJIOBYIO NPSAMYIO IS https://infourok.ru/ IMOCTHKEHHUs B 001aCTH
urcia. CpaBHEHUE MOJIOKHU-TEABHBIX M| CpPaBHEHHS YHUCEIL. https://multiurok.ru/  Maremaruxu.
OTpHULIATEIIBHBIX YHCEI. IIpuMeHATH NPAaBUJIa CPABHCHHUS, YHOPAJA0UYMBATH IICIIBIC YKCIIA; HAXOAUThH /TeHb KOCMOHABTHKU
IApudmeTndeckue neicTBUsIC MOJYyJIb YHCIIA.
MOJOKUTEIBHBIMHA U @®opMyIHPOBATH  NPaBWJIA  BBIYUCIICHHS C  IOJIOXKHUTCIBHBIMH U
OTPHLATEIHHBIME YHCIAMH. OTPHULIATEIBHBIMU YHCIIAMHU, HAXOAUTH 3HAYEHUS YHCIIOBBIX BBIPAKCHHUIA,
PerieHue TeKCTOBBIX 3a1a4 COZepIKAIINX JICHCTBUSI C IIOJOXKHUTCJIBHBIMH W OTPUIATCIBHBIMU
YHUCIIaMU.
IIpuMeHATH CBOMCTBA CIOXCHHUS M YMHOXCEHUs Uil IpeoOpa3oBaHUs
CYMM H IIPOU3BEJICHUN
IpeacraBienue [TpsiMOyronbHasA CUCTEMa KOOPIIMHAT | Q@psicHATh M HJLIIOCTPHPOBATH  IOHSITHE  [PSAMOYFOABHON — CHCTEMBI https://resh.edu.ru/ [IATUMHHYTKH
JAHHBIX Ha 110ckocTH. KoopauHaTe! TOUYKM Ha KOOpAWHAT Ha IUIOCKOCTH, HCIOJIB30BAaTh TEPMHUHOJIOIUIO; CTPOUTH Ha https://nsportal.ru/ «XyI0XKECTBEHHOE CIIOBO O
(6 u) [UIOCKOCTH, abcuucca U opnHaTa. KOOPAWHATHOHN IUIOCKOCTH TOYKH U (UTYPHI IO 3aJaHHBIM KOOpJIHUHATaM, '_ . . MaTemaTHKe». [eHb
CronGuaTeie U KPYroBbIE AMa- FPAMMBL.| HAXOAMTHKOOPIUHATHI TOUEK. https://infourok.ru/  keocmonapruxu
IMpakTuueckas padora «IlocTpoeHue Yurarh CcTOJ0YATHIE U KPYTOBbIE JMATPAMMBL, HHTEPIPETHPOBATH JAHHBIC; https://multiurok.ru/  |[Teus Tpyzna
ImuarpamMm». CTPOMTH CTOJIOYATHIC JUATPAMMBI. 'Ypok-nusobperarenbcTBa
IPemieHre TEKCTOBBIX 3aj1a4, HUcnoab3oBath uHpoOpManuio, ITpEACTaBICHHYIO B  Tabiumax, Ha «ANTOPUTMBI IEHCTBUI C
coleprKalluX JaHHBIC, IPEeACTaB- AuarpamMmax ajisi pei€eHusA TEKCTOBBIX 3aJa4 U 3a4a4d U3 peaHLHOﬁ JKU3HU IMEeCATUYHBIMU ,[[pOG;{MI/I».
IIeHHBIe B TaOJIMIIaX U Ha IHarpaMmMax /TeHb HayKH B LIIKOJIE:
BaluTa IPOCKTOB H
MCCIIe0BATEIBCKUX paboT
Harnsignast PAMOYTOJILHBIMN HapaUICICIIIIICH, Pacno3HaBaTh Ha YEPTEKaxX, PUCYHKaX, OMUCHIBATH IMHPaMHUIY, [PH3MY, https://resh.edu.ru/ |YPOK HCCHeNI0BaHH L.
reoMeTpusi. y0, pH3Ma, THpaMu/Ia,KOHYC, LMIMHADP, KOHYC, WIap, M300pamarTh MX OT DyKH, MOJEJIMPOBATHL U3 | https://nsportal.ru/ [IATHMHHYTKY Ha ypOKax:
durypsl UMITHHAP, wap u chepa. OyMaru, IUIACTUJIMHA, MPOBOJOKH U 1p. IIpUBOAMTL NpUMEpPbI OOBLEKTOB Crarucruxa u 30K lens

B NPOCTPAHCTBE

©Ow

1306paxkeHne IIPOCTPAHCTBEHHBIX
puryp. IIpumeps! pa3BEpTok
MHOTOTPaHHHUKOB, IHUJINHAPA U
[KoHyCa.

ITpakTHyeckas pabora «Co3nanve
MoOzeIIeit MPOCTPAHCTBEHHBIX (QUTYP>.
[MTousiTe 00BEMA; € TUHHUIIBI
m3MepeHust 00bpEMa. OO6BEM npsIMO-
YTOJIFHOTO ITapaiejenunena, Kyoa,
bopmynbl 00BEMa

OKPY>aIOIIero MHUpa, UMEIOMNX (POpPMBI Ha3BAHHBIX TEI.

Hcnosab30BaTh TEPMUHOJIOTMIO: BeplInHA, peOpo, IpaHb, OCHOBAaHUE, BLICOTA,
paanyc u amaMeTp, pa3BEpPTKa.

HN3yuarts, HCTIONB3YST SKCIIEPUMEHT, HabmoaeHue, H3MEepeHne,
MOJICJIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONHUCHIBATH CBOMCTBA
Ha3BaHHBIX TeJI, BBIABJIATH CXO/- CTBA M PA3JIHYUA: MEXKIY NMUPAMUAON U
MIPU3MOI; MEXKIy OMJIWHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKH Mapajuienenumena, Kyda, MpU3MbI, THPAMHIEL,
KOHyCa, UWIMHApPA; KOHCTPYHMPOBaTh [JaHHBIE Tela W3 pPa3BEPTOK,
co3naBarh ux monaend. Co3gaBaTh MoOJeJH TPOCTPAHCTBEHHBIX Guryp (u3
Oymaru, MpOBOJIOKH, IIJIACTHIIMHA U JIpP.)

H3MepsATH HA MOAEJIAX: [UTHHBI PEOEP MHOTOIPAHHUKOB, JUaMETp IIapa.
BreiBoauTh popmyiry 00bEMa IPSMOYTOJIBHOTO Mapajuleenuneaa.
Beruncaats mo d¢opmyiaMmM: oO0BEM MPSIMOYTOJBHOTO MapauIeIeIuIea,
Ky0a; UCHOIB30BaTh SIUHHUIIBI H3MEpeHHsI 00bEMa; BBIYHCISITH 00BEMBI TeJ,
COCTaBJICHHBIX U3 KyOOB, IapajuleICIUIE/IOB; peliaTh 3a4a4i C PEaJIbHBIMU
JTaHHBIMH

https://infourok.ru/
https://multiurok.ru/

[oGeasr



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

IMoBTOpEHME,
00001IEHHE,

CUCTeMaTu3alusd
(20 u)

TToBTOpEHHE OCHOBHBIX MOHSITHI
M1 METOJI0B KypcoB 5 u 6 kiaccos,
00001IIeHrE U CUCTEMATH3ALIMS
3HAHUU

BbIYHCIATH 3HAUYCHUS BBIPAXKCHUM, COACPKAILINX HATYpaJbHbIe, IIE/IbIC,
ITOJIOXKUTEIbHBIE U OTPHULIATEIbHBIC YHUCIIA, OOBIKHOBEHHBIEC U
JeCSITUYHBIE APOOH, BBIMOJHATH IIPEOOpPa30BaHUS YUCEI U BBIPAKCHUI.
BpiOupaTrh cnocoé CcpaBHEHHUS 4HCEJ, BBIYHCICHHUI, HPUMEHATH

cBoiicTBa apu(pMETHUYECKUX IEUCTBUU I pallMOHAIN3alUU BBIYUCICHUN.

PemaTe 3aga4u u3 peanbHOM )XKU3HHU, NIPUMEHSITh MaTeMaTH4YeCKHe 3HAHUS
7 pelieHus 3afad U3 APYTuX MPeIMeTOB.

Pemarp 3aqa4u pa3HbIMH €c1I0CO0aMH, CPABHUBATh, BLIOUPATH CIIOCO0bI
pelIeHus 3a1a4uu.

OcylecTBJSIT CAMOKOHTPOJIb BBHITIOTHIEMBIX IEHCTBUH M CAMOIIPOBEPKY
pe3ynbTaTa BBIYHCIICHHUH.

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

/Tau ¢puHaHCOBON
CPAMOTHOCTH. Y POK-ITPOEKT.
JleHb cimaBsHCKOM
MTICEMEHHOCTH ¥ KyJIbTYPBI
'Y pok-Tipe3eHTanus
«CoBpeMeHHas
IMaTemMaTHKa». Y poK -
MaTeMaTH4YecKast
BUKTOpHHA
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PABOYAA TTPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI

HEJN U3YUEHUSA YYEBHOI'O KYPCA
AnreOpa sIBIIsIETCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA OOeCIeYnBaeT U3yUEHHE
JPYTUX OUCLHHUILUINH, KAK €CTECTBEHHO- HAYYHOI'O, TAK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHHUE
HEO0OXO0IUMO 151 TIPOJIOJIKEHUSI 0Opa30BaHUs U B MOBCEIHEBHOM XU3HU. Pa3zBurne y
00y4arolMXcsi Hay4YHbIX IPEJICTABICHUN O MPOUCXOXKIACHUHUU CYLIHOCTH ajJreOpandyecKux
abcTpakumii, criocodbe OoTpa’keHHUsI MaTeMaTHUIECKOW HAYKOH SIBJIEHHI M MPOIIECCOB B IPUPOJC U
ol1urecTBe, poJIM MATEMAaTUYECKOIo MOJIEJIUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTUKE
criocoOCTByeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI U KAYE€CTB MBIIIICHUS, HEOOXOTUMBIX
JUIs aJlafTallii B COBPEMEHHOM I(ppoBoM obuiecTBe. M3yueHue anredpbl €CTECTBEHHBIM
ob6pa3zom oOecrieunBaeT pa3BUTHE YMEHUSI HAOIOAaTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KpUTUYHOCTH MBILUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOU
JICUCTBUS M BBIBOAKBIL, (POPMYIHUPOBATh yTBEpKaeHUsi. OCBOEHHE Kypca anreopbl 00ecIrieYynBaeT
pa3BUTHE JIOTUYECKOT'O MBIIIJIEHUs] OOYyUYarOIUXCs: OHU UCHOJIB3YIOT J€AyKTHBHbBIE U
WHAYKTUBHBIE PAacCy>XJICHUs, O000IIEHUE U KOHKPETU3aL1I0, adCTparupoBaHuE U aHAJIOTUIO.
OOyuenue ajnreOpe npeanojiaracT 3HauuTeJIbHbII 0OBEM CaMOCTOATEIbHOMN eI TEeJILHOCTU
o0yJaroumxcs, I03TOMY CAMOCTOSITEJIbHOE PEILICHUE 3a/lad €CTECTBEHHBIM 00pa30oM SIBJISIETCS
peanu3anyei AesTeJIbHOCTHOIO MPUHIUIIA 00yUYeHHUS.
B cTpykType nporpamMmmbl y4eOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEP)KATEIbHO-METOIMUYECKHE JIMHUM: «YHuciaa U BBIYUCIICHUS; «AJsiredpandeckue
BBIPAKEHUA»; «YPABHEHUs U HEPABECHCTBA»; «PyHknn». Kaxxnas u3 3Tux coleprKareiibHO-
METOOUYECKHX JIMHUM pa3BUBAETCA Ha NPOTSHKECHUH TPEX JIET U3YUYEHUsI Kypca, ECTECTBEHHBIM
o0pa3om mnepensieTasicb U B3aMMOJIEUCTBYS C APYTUMHU €T0 JUHUSIMU. B XoJ1e u3yueHus Kkypca
oOyyaromumcs IPUXOAUTCS JIOTHYECKU PacCy’KAaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
sI3bIK. B CBSA3M € 3TUM 11eJIecO00pa3HO BKIIIOUUTH B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKU,
IMPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Jaesibl MaTEMAaTUYECKOT0 00pa30BaHUsl U CIIOCOOCTBYIOIINE
OBJIaI€HUIO O0YyYalOLIMMHICS OCHOB YHHUBEPCAJILHOTO MaTEMaTHYECKOTO si3bIKa. TakuM obpazom,
MO>KHO yTBEp)KJ1aTh, YTO COJEP KATEIbHON U CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «Anreopa»
SIBJISIETCSI €O UHTETPUPOBAHHBIN XapaKkTep.
CopneprxaHne TUHUMN «HUcCa U BBIYHUCIEHUSD» CIIYKUT OCHOBOM I JAJIBHEUILIETO U3YYESHUS
MaTEeMaTUuKH, CHOCOOCTBYET Pa3BUTHIO Y 00YyUAIOIINXCS JIOTUYECKOTO MBIIIJICHUS,
(bopMupoBaHNIO YMEHHS NOJIb30BATHCS AJITOPUTMAaMHU, a TaK)Ke€ NPUOOPETEHUIO ITpaKTU4de-
CKHUX HaBBIKOB, HEOOXOAUMBIX J1JI1 MOBCEAHEBHOMN KMU3HU. Pa3zBuTHe NOHATHS O YUCIIE B
OCHOBHOM IIKOJIE€ CBSI3aHO C pallMOHAJIbHBIMH UUPPaLlMOHAJIIBHBIMU YUCJIAMH,
dopmMupoBaHUEM IPEJICTABICHUHN OACHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS
YHCJIOBOM JIMHUMOTHECEHO K CTapIIeMy 3BE€HY OOIero oopasoBaHusl.
ConeprkaHue IByX ajireOpandecKux JIMHUN — «AJIreOpandecKkue BhIPAXKECHUSD U «Y paBHEHUS U
HEpPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y O0YyHUAIOIINXCSI MATEMaTUYECKOro anmnapara,
HEOOXOIMMOTO JIJIsI PEIIEHUs 3a/lad MaTEMAaTHKH, CMEXHBIX ITPEAMETOB U MPaKTUKO-
OPMEHTHUPOBAHHBIX 3a/7a4. B 0oCHOBHOM 1IKOJIe yueOHbII MaTepHuasl rpyIIIUpPyETCs BOKPYT
panuoHaIbHBIX BhIpaXXEHUH. Aredpa 1€eMOHCTPUPYET 3HaUYE€HHUE MaTeMaTUKHU KakK sI3bIKa JJIs
HOCTPOEHUSI MATEMATHYECKUX MOJIEJIEHN, OITMCAHU IIPOLIECCOB U SIBJICHUU peajlbHOTO Mupa. B
3aJjaun 0Oy4deHUs ajreope BXOJIST TaKKeaJibHEeHIlIee pa3BUTHE aJITOPUTMHUYECKOTO
MBIIJIEHUS, HEOOXOAUMOTO, B YACTHOCTH, IJII OCBOCHMUsI Kypca HH(POPMATUKH, U OBJIaJE€HUE
HaBBbIKaAMU JIETYKTUBHBIX paccyXaeHuil. [IpeoOpa3zoBaHue cuM- BOJIBHBIX (DOPM BHOCUT CBOM
crienn(UYUECKUIl BKJIaJ B pa3BUTHE BOOOPAKEHUSI, CIIOCOOHOCTEH K MaTEMaTUIECKOMY
TBOPYECTBY.
Conepxanue pyHKIIMOHAIBHO-TpaUUECKON JUHUH HAIEJICHO HA MOJYYCHUE HIKOJIbHUKAMU
3HAaHUU O (PYHKIUIX KaK BAXKHEHUIIIEH MaTEeMAaTUYESCKON MOJICIH JIsI OMUCAHUS U UCCIICIOBAaHUS
pa3HoOOpa3HBIX MPOIECCOB U SBJICHUHN B IIPUPOJE U oO1iecTBe. M3yueHue 3Toro Marepuana
CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIMXCS YMEHUSA UCIIOJIb30BaTh PA3JIUYHBIE BBIPA3UTEIIbHbIC
cpencTBa si3bIKka MaTEMaTUKH — CJIOBECHBIE, CHMBOJIMYECKHE, TpauuecKue, BHOCUT BKJIAJ B
(opmupoBaHue NpeaCTABICHUN O POJIM MAaTEMATUKH B PA3BUTHM LUBUWIN3ALUU U KYJIbTYPHI.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yyeOHOMY Tu1aHy B 7—9 Kkiaccax n3ydaercs yueOHbIH Kypc «AJreopa», KOTOPBIN



BKJIFOYAET CJIEIYIOIIHUE OCHOBHBIC pa3/ieibl COAEpKaHMs: «UMcna U BEIYUCICHUS,
«AJNredpandecKue BhIPAKCHUS», « Y PAaBHCHUS U HEPABECHCTBa», « DYHKIIUN.

VY4eOHBIN TUTaH Ha uU3y4YeHHe anreOpnl B /—9 Kkiraccax OTBOJAMTHE MeHee 3 yuyeOHBIX 4acoB B
HEC/II0 B TEUCHHUE KaXKJO0T0 rojila OOydeHHsi, BCEro 3a TpHU rojia ooydeHust — He meHee 306
y4eOHBIX YacoB.

COIAEPKXAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYUYEHMUS)
7 xJjacc

Yucna u evivucnenusn

PanyonanbsHele yucna
JpoOu OGBIKHOBEHHBIE U AECATUUYHBIE, IEPEX0 OT OAHON (popMbI3auCcH ApOOEH K Apyroi.
[TonsiTue panimoHaJIBbHOIO YKMCJIa, 3allIUCh, CPABHEHUE, YIIOPSJI0OYUBAHNE PAllMOHAIBHBIX YHCE.
Apudmernueckue AEeUCTBUS C pallMOHAJIbHBIMU YMUciIaMU. PellieHue 3a1a4 U3 peajibHOM
MPAKTHUKK Ha 4acTH, HA JAPOOU.
CrteneHb ¢ HaTypajbHBIM ITIOKa3aTeJIeM: ONpeieeHue, IpeoOpa3zoBaHe BbIpa)KEHUN HA OCHOBE
onpesesIeHUsl, 3alMCh O0JIbIINX YKucesl. I [poieHTsl, 3anMch NPOLEHTOB B BUAE APOOH U IpoOU B
BUJI€ IPOLICHTOB. TpHU OCHOBHBIE 3aJlauM Ha NPOLICHTHI, PEILICHUE 3a7a4 U3
peajbHON NPAKTHUKHU.

IIpuMeHeHne NpU3HAKOB AE€JIMMOCTH, PA3JI0)KEHUE HA MHOYKUTEIN HaTypPaJlbHBIX UHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM 4HCJI€ OpsAMasi U oOpaTHasi HPOIOPLUOHAIBHOCTH.

Anzebpauueckue evlparxcenHus
IlepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAYKECHUSI C IEPEMEHHOMN. /lonycTUMBbIE 3HAa4YE€HUS
nepemMeHHbIX. [IpencraBienne 3aBUCUMOCTUMEXKAY BEJIUUUHAMU B BHJIE (POPMYIIBL.
Brruncnenuns no popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKCHHUH, TOXKJIECTBEHHO paBHBIE
BBIpa)KEHUSI, IPaBUJIa NPeoOpa30BaHUsI CYMM M NPOU3BEACHUN, MpaBUila PACKPBITUSI CKOOOK U
OpUBEJICHUS NOJOOHBIX ClIaraeMbIX.
CBoOliCTBa CTENEHU C HATypPaJbHBIM MOKAa3aTEJIEM.
OpHousieHbl U MHOTOWIEHBbI. CTeneHb MHOTOWIeHa. CII0)KeHUE, BEBIUMTAaHUE, YMHOXKEHUE
MHOTOWJIEHOB. POpMYJIBI COKPALIEHHOTO YMHOXKEHHUSI: KBagpaT CyMMBbI U KBaJpaT pa3HOCTH.
dopmysia pa3HOCTH KBaJpaToOB. Pa3nokeHrne MHOTOYJIEHOB HAa MHOKHUTEIIH.

Ypasnenua
VYpaBHeHUE, KOpEHb YpaBHEHUs, IIpaBUiia NIpeoOpa3oBaHUusl ypaBHEHUSI, PaBHOCHUIIBHOCTD
YPaBHEHUM.
JInneliHOe ypaBHEHHE C OJHOU IIEPEMEHHOU, YUCIIO KOPHEU JIMHEHHOIO YPaBHEHUS, PELLICHUE
JIMHEWHBIX ypaBHeHHUM. COCTaBJI€HUE YPAaBHECHHUM 110 YCIOBHUIO 3aa4uu. Perenne TeKCTOBBIX
3a/1a4 ¢ HOMOUIBIO YPAaBHEHUM.
JIuneliHoe ypaBHEHHUE C IByMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JUHEHHBIX
YpaBHEHUH C JIByMsI TIepeMeHHbIMU. PenieHne cucteM ypaBHEHHU CITOCOOOM TOJICTAHOBKH.
IIprMepsl pelieHust TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU.

Koopounamut u cpagpuxu. @ynxyuu
KoopanHara Touku Ha npsiMmoii. YucnoBble MPpOMEXKYTKH. PaccTosiHMEe MeXay ABYMsI TOUKaMH
KOOPJIMHATHOM IPSIMOM.
IIpssmoyrosnbpHast cucreMa koopauHat, ocu OX u Oy. AGcrrcca nopauHaTa TOYKA Ha
KOOpAMHATHOM 1Tu1ockocTH. [Tpumeps! rpadukos,3aianHbIX popmynamMu. Yrenue rpadukoB
peanbHbIX 3aBucuMoctent. [lonstue pynkun. I'paduk pynkuun. CroiictBa pyHKuMN. JInnei-
Hast @yHKI1IUs, e€ rpaduk. I'paduk pynkuuny = |x|. 'padpudeckoe pemieHne JIUHEHHBIX
YpPaBHEHUH W CHUCTEM JIMHEWHBIX YpaBHEHUIA.

8 kiacce

Yucna u evivucnenusn
KBanpartusliit kopeHb u3 ynucia. [lousatue o6 uppaoHaabHOM uHuchae. JlecsiTuanbie
NPUOIMIKEHUsT MppallMOHaJIbHBIX yncenl. CBolcTBa apU(PMETUYECKUX KBAAPATHBIX KOPHEH U
UX IIPUMEHEHHE K TPEOOPaA30BAHNIO YHCIIOBBIX BBIPAXKEHUU U BBIUYHUCIICHUSIM.
JlelicTBUTEIbHBIC YHUCIIA.
CrenieHb ¢ LIENIBIM ITOKa3aTenaeM U €€ cBoiictBa. CTaHaapTHas 3alllMCh YMCIa.



Anzebpauueckue eviparicenus
KBanpaTHblil TpEXUIIEH; Pa3I0KEHUE KBAJAPAaTHOIO TPEXUIJIEHA HA MHOYKUTEIIH.
Anrebpanyueckasi 1poob. OCHOBHOE CBOMCTBO ajireOpandeckoi apoou. CioxeHue, BBIYUTaHUE,
YMHOXXEHHE, JeJCHHUE anreOpandeckux ApooOeii. PanmoHanbHbIe BBIPAXKEHHUS U UX
npeoOpa3oBaHHUE.

Ypagénenusn u nepasencmea
KBanparHoe ypaBHeHue, hopMyiia KOpHEH KBaJIpaTHOTO ypaBHeHU:. Teopema Buera. Penienune
YpaBHEHUH, CBOAAIIMNXCS K JIHHEHHBIM U KBaZpaTHbIM. [IpocTeiiime npoOHo-paninoHaibHbIE
YpPaBHEHUS.
I'paprueckas naTeprperanysi ypaBHEHHN ¢ AByMsI IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX
YPaBHEHUH C ABYMsI IlepeMeHHbIMU. [IpuMepsl penieHns: cucteM HEJIMHEUHBIX YPaBHEHUU C
JABYMSI TIEPEMEHHBIMU.
Perrenne TeKCTOBBIX 3a7ay ajareOpamdecKUM CIIOCOOOM.
YHuciioBele HEPABEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ OAHOU NepeMEHHON. PaBHOCHIIBHOCTB
HepaBeHCTB. JInHeliHbIe HEpaBEHCTBA C OAHOM NepeMeHHOU. CuCTEeMBbI JINHEUHBIX HEPABEHCTB C
OHOU IIEpEMEHHOM.

Dynkyuu
[Monsitue pynkuu. O61acTh ONIPEACICHUS] U MHOKECTBO 3HaueHUM (QyHKIUU. CriocoObl
3a1aHusT QYHKITAHN.
I'paduk pyskuuu. Urenue cBoiicTB pyHKOHU 1o e€ rpaduky. [Ipumepsl rpadukoB GhyHKIHNHA,
OTpa’karolIUX peajbHbIE MPOLIECCHI.
DyYHKIUH, OTIUCHIBAIOIINE NPAMYIO B OOpaTHYIO MPOIMOPIMOHATbHBIE 3aBUCUMOCTH, UX
rpadpuxku. DyHKHUH Yy = X7, Yy = X3, y = X, Yy = |x|. I'papnueckoe pemenune ypaBHECHHU
U cuotem YpaBHEHUIA.

9 kiace
Yucna u éul4UC/IeHUA

JlelicTBUTENbHBIC YUCIIA
PanyonanbHbIe uncia, UppallOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE 1ECSITUYHBIE JPOOU.
MHO>KEeCTBO JIEMCTBUTENBHBIX YUCE; AeHCTBUTEIILHBIEC YHUCIIa KaK OECKOHEUHbIE JeCATUYHbIE
Jpo6u. B3auMHO OJTHO3HAUYHOE COOTBETCTBHUE MEXKY MHOXKECTBOM JICUCTBUTEIILHBIX YHCEI U
KOoOpAUHATHOUN npsimoii. CpaBHEHHE JIEUCTBUTENIBHBIX YHCEI, apudMeTHYecKue AeiCTBUsIC
JEHUCTBUTENBHBIMH YHCIIAMHU.
W3mepenus, npUONMKEHNS, OLEHKH
Pa3zmMmepbl 00BbEKTOB OKPYKAFOIIEro MUpa, JJIUTEILHOCTD IPOIIECCOB B OKPY>KaIOIIeM MHUpE.
ITpubnu>x€HHOE 3HaYEHHUE BEIUUYHNHBI, TOUYHOCTh MPUOIIMKeHus . OKpyTriIeHHe Yucell.
IIprknika u oneHKa pe3yJibTaTOB BBIUYMCIICHUM.

Ypasnuenus u nepasencmea
VYpaBHEHUS ¢ OTHOU IEPEMEHHON
JInneHoOe ypaBHEeHUE. PermteHne ypaBHEeHUN, CBOASIIIAXCS K IMHEWUHBIM.
KBangparHoe ypaBHeHue. Penienue ypaBHEeHH, CBOASIIIINXCS K KBaApaTHbIM. bUkBazgpaTHOoe
ypaBHeHue. [Ipumepsl perieHust ypaBHEHUM TPEThEN U YHETBEPTOUM CTENEHEN Pa3JIOKEHHUEM HaA
MHOKHUTEIIN.
Pemenue npoOHO-panimOHAIBHBIX YpaBHEHUN. PelneHrne TeKCTOBBIX 3aj1a4 aJiIr€OpanvdecCKuM
METOAOM.
CucteMbl ypaBHEHUIA
VYpaBHEHHE C ABYMsI IEPEMEHHBIMH U €ro rpaduk. Pemenne cucreM AByX TUHEHHBIX YpaBHCHUN
C IByMs IIEpEMEHHBIMU. PenreHne cucTteM AByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOpOM cternieHu. I paduueckass uHTEpOpeTalusi CUCTEMBI yPaBHEHUN C AByMS
IIEPEMEHHBIMMU.
Pertenne TEKCTOBBIX 3a7ad ajlreOpandecKUM CIIOCOOOM.
HepaBencrtpa
HucioBBIE HEPABEHCTBA U UX CBOMCTBA.
Penienue nuHEHBIX HEPABEHCTB C OAHOM NEpEMEHHOMN. PerlieHrne cucrteM JIMHEHHBIX
HEpaBEHCTB C OJHOH InepeMeHHOU. KBanpaTtHbie HepaBeHCTBa. | paduueckast ”HTepHIpeTaus



HCPaABCHCTB U CUCTCMHCPABCHCTB C ABYMs IICPCMCHHBIMMA.

Dynukyuu

KBanparuunas ¢pynknwusi, e€ rpaduk u cBoiicTBa. Ilapadoia, Ko-OpaAMHATHI BEPIITUHBI
napadoJIbl, OCh CHMMETPHH NapadoITbL. "

I'papukn dysxumiti: 'y = kx, y = kx + < y = X,

b, y=

y = 3X, Y = |x| 4 UX CBOMCTBA.

Yucnoswvie nocnedosamenvhocmu
Omnpenenenue u crnocoObl 3aJJaHUs YUCIOBBIX MOCIEI0BATEIBHOCTEN

ITonsiTue 4YMCIOBOM IIOCIENOBATEIBHOCTU. 3aJlaHUE I10CJIEI0BATEIbHOCTH PEKYPPEHTHON
dopmyrioit m popmynoi N-ro YjeHa.
Apudmernueckas ¥ reoMeTpuyuecKas Mporpeccuu

Apudmernueckas u reomerpuueckas nporpeccun. dopmynsl N-To yjieHa apuPMeTHIESCKON
U F€OMETPUUECKOU NPOIrPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

HN3obpakenne YneHOB apUPMETHUYSCKOM M TEOMETPHUYECKON MPOrpecCHid TOYKaMHU Ha
KOOPAWHATHOMN IVIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUMAIbHBIN pocT. CII0KHBIE IIPOLIEHTHI.

IJIAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM ITIPOT'PAMMBI KYPCA
(II0 TOJJAM OBYUYEHMS$I)
OcBoeHue yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O OOIIIEro o0pa3oBaHUS JOKHO
oOecrneunBaTh JOCTHIKECHUE CICAYIOIIUX IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 kiaace

Yucna u evivucnenusn

- BpINoOsHATH, coyeTass yCTHbIE U IHUCbMEHHbIE NPUEMBI, apu@MeTHdYecKue JICHUCTBHUS C
panMoHaJIBHBIMU YHCJIaMU.

- Haxonuthp 3HayeHUs] YMUCIOBBIX BBIPAXXEHUI; HNPUMEHSITH pa3zHOOOpa3Hble CcHOCOObI U
OpUEMBI BBIYMUCIICHUSI 3HAYCHUH APOOHBIX BBIPAXKEHHUM, cojAep)KallluX OOBIKHOBEHHBIE U
JIeCSITUYHBIE POOH.

- Ilepexoaute OT ogHON (OPMBI 3allUCH YHUCEN K ApYyroil (mpeoOpa3oBBIBATH JIECATUYHYIO
poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEYHYIO
JIECATUYHYIO IPOOB).

- CpaBHMBATh U yNoOpsiJO0UYMBaTh pallMOHAJIbHbBIE YMCIIA.

- OKpyTJIsITh 4HCIIA.

- BBINOJHATE NPUKHUIKY U OLIEHKY pe3yJibTaTa BBIYHCIJIEHUN, OLIEHKY 3HA4Y€HHUMN YHUCIIOBBIX
BBIPAKEHUM.



- BBINOJIHATE AEUCTBUS CO CTEIIEHIMU C HATYPAJIbHBIMU [TOKA3ATECIISIMU.

- IIpuMeHsTh IPU3HAKHU JECIIUMOCTH, PA3JIOKCHNUE HA MHOXXUTEINHATYPaJIbHbIX YHCEII.

- Pemarp NpakTUKO-OPUEHTUPOBAHHBIC 3aJa4d, CBSI3aHHbIE C OTHOIICHHWEM BEJIWYUH,
PONOPLHUOHAIBHOCTBIO BEJIMYUH, NPOLEHTAMH; UHTEPIPETUPOBATh PE3YyJIbTaThl PEIICHUS
3a7a4 ¢ y4YETOM OrpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAaMH pAacCMaTpUBAEMBbIX OOBEKTOB.

Anzedpauueckue 8vlparxcenus

- Mcrionp30oBaTh anreOpandecKyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSTh €€ B Mmporecce
OCBOEHHSI y4eOHOTO MaTepuara.

- Haxonute 3HaueHusi OyKBEHHBIX BBIPAXKCHUH TIPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

- BeImonHATE mpeoOpa3oBaHus MEJIOTO BBIPAKCHUSI B MHOTOYJICH IIPUBEACHUEM IT0JI00OHBIX
claraeMbIX, pacKpbITUEM CKOOOK.

- BBINIOTHIATE YMHOXXEHHE OJHOYICHA Ha MHOTOWICH W MHOTO4YJIeHa Ha MHOTOYJICH,
OpUMEHSTH (OPMYJIBI KBaJipaTa CyMMBI U KBajJjpaTa pa3HOCTH.

- OcCyLIECTBISATh Pa3JI0)KEHUE MHOTOUICHOB HAa MHOXHUTEIIM C IIOMOIIBIO BBIHECCHUS 3a
CKOOKM  OOIIero MHOXHTEISI, TPYNIIUPOBKH CjaraeMbixX, TpUMEHEHUs  (opmMmyn
COKpPAIIEHHOTO YMHOKEHHUSI.

- Ilpumensats mnpeoOpa3zoBaHUS MHOTOYWICHOB JJisl pEHIeHUs pa3IudyHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPESIAMETOB, U3 PCATbHOMN IMPaKTHKH.

- Mcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJdbHBIMH MOKa3aTEISIMHU JUIS IIPeoOpa3oBaHUs
BBIPAXKECHUU.

Ypasnuenusn u nepasencmea

- Pemath nMHENHBIE ypaBHEHHMs C OJHOW IIEPEMEHHOMW, IPUMEHssI NpaBWiIa IEepexona OT
UCXOJHOIO0 YPaBHEHUsI K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SIBISIETCS JIM YHUCIO KOPHEM
YPaBHEHUS.

- [IpumensiTh rpaduyecKkrue MeTObl IPU PEIISHUHN JIMHENHBIX YPABHEHUN U UX CUCTEM.

- [lonGupath puMepsl Nap YUCEJ, SIBJISIFOIIUXCS PEIICHUEM JIMHEHHOIO ypPaBHEHUs C JIByMs
E€PEMEHHBIMU.

- Crtpouth B KOOPJAMHATHOMW TIJIOCKOCTH TpaUK JIUHEHHOro YypaBHEHUS C JByMs
MEepPEMEHHBIMHU; MTOJIb3YsICh rPpaUKOM, MPHUBOAUTH MPUMEPHI PEILIEHUs] YpaBHEHUS.

- Pemare cuctemsl AByX JIMHEHWHBIX yYpaBHEHHUM C JBYMs IIEPpEMEHHBIMHU, B TOM YHCIE
rpaguyecku.

- CocraBisaATh M peuiaTh JIMHEWHOE YpPaBHEHHUE WM CHUCTEMY JIMHEWHBIX YPAaBHEHHUU IIO
YCJIOBHIO 3aJ1a4M, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4d I1OJIyYECHHBIU
pe3yJbTar.

Koopounamut u zpagpuxu. @ynxyuu

- N306pakaTh Ha KOOPJAMHATHOMW MPSAMOIN TOUYKHU, COOTBETCTBYIOIIHE 3aJaHHBIM KOOpJIMHATAM,
JIydM, OTpPE3KH, HHTEpBaJibl; 3alHChIBAaTh YHCIJIOBBIE IPOMEXKYTKH Ha ajJredpandyeckom
SI3BIKE.

- OTMeuaTh B KOOPJIAMHATHOW MJIOCKOCTH TOYKHU MO 33JIaHHBIM KOOpJAHWHATaM; CTPOUTH Tpaduku
nuHeWHbIX GyHKuui. Ctpouth rpaduk GyHKINU Y = |Xx|.

- OrmmuceiBaTh C IIOMOIIIBIO q)yHKI_II/Iﬁ HU3BCCTHBLIC 3aBHUCHUMOCTH MCKIAY BCJIMYHUHAMMN!
CKOpPOCTB, BpCMs, PaCCTOSIHHC, IICHA, KOJINYCCTBO, CTOHMMOCTbL, IIPOHU3BOAUTCIBHOCTD,
BpEMsi, OOBCM pa6OTBI.

- HaxoauTh 3HaueHne PyHKIIUU 1O 3HAYEHUIO €€ apryMeHTa.
- Ilonumate rpaduyueckuii criocod NpeacTaBICHUS M aHalu3a HWHQPOpPMAaIUW; HU3BJIEKaTh U
WHTEPIIPETUPOBATHh HH(POPMAIHUIO U3 rPa)UKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucna u evivucnenusn

- Hcnonp3oBare Ha4daldbHBIC IIPEACTABICHUS O MHOXECTBE ICUCTBUTEIIBHBIX YMHCEI MJIs
CpaBHEHUS, OKPYIJIEHUSI U BBIYMCIIEHUM; N300paXkaTh A€HCTBUTEIIbHBIE YMCIAa TOYKAMM Ha
KOOPAMHATHOMN IPAMOM.

- [IpumeHnsaTh noHsITHE apu(PMETHUECKOTO KBAIPAaTHOI'O KOPHS; HAXOAUTh KBaJpaTHbIE KOPHHU,
HUCHOJIB3Ysl IPU HEOOXOAUMOCTH KaJIBKYJSATOP; BBIIOJHATE MPeoOpa3oBaHUsl BbIPAKEHUH,
COZEPKAIINX KBaJApaTHbIE KOPHU, UCHOJIB3Yysd CBOMCTBAa KOPHEM.



- HCHOHB3OBaTB 3alIMCHU 6OJIBH_II/IX U MaJIbIX YHUCCII C IIOMOIIIBKO JACCATHUYHBIX I[pO6CI>JI %1
crenenen yuciaa 10.

Anzedopauueckue 6viparxceHus

- IlpuMeHsTh NOHSATHE CTENEHU C LEeJbIM IOKa3aTeJIEM,  BBIIIOJIHATH IIPEOOpa3zOBaHUS
BBIPAXXEHUN, COJEPIKAIIMX CTETIEHU C IEJIBIM MTOKa3aTeJIEeM.

- BBINOJIHATE TOXKJIECTBEHHBIE IIPEOOpa30BaHUs PAMOHAIBHBIX BBIPAXXEHHUII Ha OCHOBE
OpaBwI ASHUCTBUI HAJI MHOTOYJICHAMH U alreOpandecKuMHU JIPOOSIMHU.

- PackiiagpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOXUTEIIH.

- IIpuMeHsTh TIpeoOpa3zoBaHusl BBIPOKCHUU IS PEUICHUS PA3JIMYHBIX 3a7a4 U3 MAaTEMaTHKH,
CMEXXHBIX MPEJIMETOB, U3 peaiIbHOM MPAKTHUKH.

Ypasnenus u nepasencmea
- Pemrate nuHelHbIC, KBaJIpaTHbIC YPAaBHEHUSI U PAllUOHAIIBHBIC YPAaBHEHMUSI, CBOJSIIIIUECS K
HUM, CUCTEMBI AIBYX YpPaBHEHHUI C ABYMsI IEPEMEHHBIMHU.

- IIpoBoauTe mpoOCTEHININE UCCIIEJOBAHUS YPABHECHUU U CUCTEM YPAaBHEHUM, B TOM YHCJIE
C IpUMEHEHHEeM TIpaduyuecKkux OpeacTaBiIeHUN (ycTaHaBJIMBaTh, UMEET JM ypaBHEHUE
WJIM CUCTEMaypaBHEHUM PEIIEHUsI, €CJIU UMEET, TO CKOJIBKO, U IIP.).

- IlepexomuTh OT ciOBECHOW (QOPMYIHMPOBKH 3ajlauu K €€ ajareOpanvyecKkoil MoAenu C
IOMOILBIO COCTAaBJIEHUSI YPAaBHEHUs WJIW CHUCTEMbl YypaBHEHHM, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4M IIOJIy4YECHHbIU pE3yJIbTarT.

- IIpuMenATh CBOMCTBA YHCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHMsI, OLICHKM; pellaTh JUHEUHBIC
HEpaBEHCTBA C OJHOW NEPEMEHHON M WX CHUCTEMBI; JaBaTh IpaUUECKYI0 HIUITFOCTPAIIHIO
MHO>KE€CTBA PEILICHUIN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

- Ilomumate u WUCHONB30BaTh (PYHKIUOHAJIBHBIE IIOHATHA M SI3bIK (TEpPMUHBI,
CUMBOJIMYECKHE 00O03HAUYCHUS); OTPECIISATh, 3HaUeHUE (PYHKIIUU MO 3HAUYCHHUIO apryMEHTa;
OInpenesiTh CBOMCTBA (PYHKIUU IO €€ rpaduky. Kk 5

- Crpouts rpaduKy 3JIeMEHTApHBIX QYHKIMN BUIay = Y = X,

y = X3, y =X, Y = |x|; onuChIBaTh CBOMCTBA YHMCIOBON (QyHKIIMH MO €& rpaduKy.

9 kJace

Yucna u evtuucieHu:n

- CpaBHI/IBaTL U ynnopsagodnuBaThb pallMOHAJIBHBIC U UPpPAllUOHAJIBHBIC YHCJIA.

- BhBITOIHSTH apI/I(I)MCTI/IT-ICCKI/IC OCUCTBUS C panuoOHAJIBHBIMU YUCJIIaMH, COUYCTasi YCTHBLIC U
IIMCHbMCHHBIC HpI/IéMBI, BBIINTOJIHATH BBIYUCJICHUS C UPPAIITUOHAJIbBHBIMU YU CJIaMHA.

- HaxomuTp 3HadYeHUS CTEINEHEW C IeIbIMH IIOKa3aTesIMHu U KOpHCfI; BBbIYUCIIATH
3HAYCHHUA YN CIIOBBIX BI)Ipa)KeHI/If/'I.

- OprI‘J'I}ITL JOEUCTBUTEIIbHBIC qucCijia, BBIIIOJHATHE IMPUKUIAKY Ppe3yiibTaTa BLIqHCHCHHﬁ,
OIICHKY YHCJIOBBIX BI)Ipa)KeHI/IfI.

Ypasnuenus u nepasencmea

- Pemratp JMHENHBIE W KBaJpaTHBIE YpPaBHEHWs, YpPaBHEHUs, CBOJSAIIMECA K HHUM,
npocTteinme ApooHO-pallMOHAIbHbBIE YPABHEHMSI.

- Pemath cucTtemMsl JIByX JIMHEHWHBIX YPAaBHEHUU C JABYMsI IIEPEMEHHBIMH W CHUCTEMBI IBYX
YPaABHEHHUU, B KOTOPbIX OJJHO YPABHEHUECHE SIBJISICTCSI JIMHEUHBIM.

- Pemate TekcTOBBIE 3ajadyd aareOpamydyecKMM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPABHEHUS WU CUCTEMBI JIBYyX YPAaBHECHUM C JABYMsI [IEPEMEHHBIMHU.

- IIpoBOoaAuTE IpOCTEUIINE UCCIIEAOBAHUS YPABHCHUU U CUCTEM YPAaBHEHUM, B TOM YHCIIE
C IIPpUMEHEHHWEM TIpapHuUecKux OpeAcTaBJI€HUN (ycTaHaBJINWBATh, UMEET JIM ypaBHEHHUE
WJIM CUCTEMaypPaBHEHUHN peLIeHHUs, €CIIU UMEET, TO CKOJIBKO, U Ip.).

- Pemate nuHelHbIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HW300pakaTh pEIICHUE
HEPABEHCTB HA YHCJIOBOU MPSIMOM, 3alIUCBHIBATh PEIIEHHUE C MTOMOIIBIO CUMBOJIOB.

- Pemrate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaApaTHOE
HEpaBE€HCTBO; M300pa)kaTh PEIIECHHE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOM IIPsIMOIA,
3aMHUCHIBATh PEILICHUE C IIOMOIIBIO CUMBOJIOB.



- HMcnonp3oBaTh HEpAaBEHCTBA MPHU PEIICHUM Pa3JIMYHBIX 3a7ad.
Dynukyuu

- Pacno3naBaths pyHKIUM U3y4YeHHBIX BUJIOB. [loKa3pIBaTh cXeMaTHUECKH PACHOJIOKEHUE Ha
KOOPJAMHATHOMN IJIOCKOCTH I'paUKOB

g)y;{K_L[I/Iﬁ Buma: y = kx, y = kx + K, y = ax’> + bx + c,

X
— 3 u—y v =— . N
y =X,y =%X,Y =|X|B3aBUCUMOCTH OT 3HaUCHHUH KO>((PUINEHTOB; ONMHUCHIBATh CBOICTBA
pyHKIUN.
- CtpouTh U U300pakaThb CXEMAaTUYECKH T'paUKU KBaAPATHUHBIX
(pyHKIOMH, ONTMCHIBAaTh CBOMCTBA KBaAPATHYHBIX (DYHKIIMH 110 UXTpaduKaM.
- Pacno3naBate KBaJpaTHuHyrOo (GYyHKOUIO 10 (¢opmyne, IPUBOAUTE IIPUMEPHI
KBaJIpaTUYHBIX (PYHKIWI U3 peanbHOM )XKU3HU, (PU3UKU, TEOMETPHH.

Apugpmemuueckasa u 2eomempuueckan npozpeccuu

- Pacrio3naBath apu(METHUECKYI0O U T€OMETPHUUECKYIO IMPOTPECCHU IIPU pPa3HBIX criocobax
3aJ1aHUs.

- BBINTOTHATE BBIUHUCIEHUS C HCOOJIb30BaHHMEM (OpMyJT N-rO YjieHa apu(MEeTHYECKOH U
reOMETPUUYECKON NPOrpeCcCUil, CYMMBbI IEPBBIX N YJICHOB.

- M300paxkaTh 4JI€HBI ITOCIEeA0BATESIbHOCTU TOUKAMH Ha KOOPAUHATHON MIOCKOCTH.

- Pemiatph 3agauu, cBsA3aHHBIE C YMCJIOBBIMU MOCJIE/IOBATEJILHOCTSIMH, B TOM YUCJE 3aJa4U U3
peanbHO )XU3HH (C UCTIOJIb30BAHHUEM KaJbKYJISITOPA, MA(MPOBBIX TEXHOJOTHIA).



7 xaace ( 102 q)

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJJAM OBYYEHMUS) - AJITEBPA

Ha3zBanue pasjaena

(TemMBbI) (4HCII0 OcHoBHOE cozep:KaHue OcHOBHBIC¢ BH/JbI JeATEIbHOCTH 00Yy4alOIMXCH D/IeKTPOHHbIE BocriurarteabHblii
4acoB) (uudposBbie) acmeKkT
o0pa3oBaTe/IbHBIE
pecypcesl
Yucaa u LloHsATHE PAIMOHATBHOTO YHCIIA. Cucremaru3upoBaTtb M 06oramarb 3HaHUS 00 OOBIKHOBEHHBIX U https://resh.edu.ru/ Jlenp 3HaHMi
BBIYMCJICHMSI. IApudmernueckue neiicTBus ¢ JICCATHYHBIX IPOOSX. httos://nsportal.ru/ OnuMnuazna Ha moprane
PauuonajibHble [PAallMOHAJIBHBIMH YHCJIAMU. CpaBHMBaATh M YHOpsiA0YUBATHL  JApPOOH, npeoOpa3oBbIBas npu https://inf K.ru/ Yan.py
qyHCcaa CpaBHeHHE, YIIOPATOYUBAHUE HEOOXOIUMOCTH JICCSITUIHBIC IPOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B nttps://infourok.rul Tau punancosoi
(25 u) [PallMOHAJIBHBIX YHCEI. JIeCSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO NECSITUYHYIO OPOOb. https://multiurok.ru/ PaMOTHOCTH.
Cternens ¢ HaTypalbHBIM [IpumeHsATs pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BHIYMCICHHS 3HAYEHUI HMHTemIeKTyanbHbIE
mokazaTeyeM. APOOHBIX BBIPa’KeHHH, coxepKaluX OOBIKHOBEHHBIE M JCCSITUYHBIC MHTEpHET — KOHKYPCHI 110
[PerrreHrie OCHOBHBIX 3a71ay Ha Opobu:  3aMeHATh  IpH  HEOOXOOMMOCTH  JSCSITHYHYIO  JpOOb MaTeMaTHKe
TpOGOH, TIPOLIEHTHI U3 peaIbHOM OOBIKHOBEHHOM N OOBIKHOBEHHYIO NECATHYHON, NMPUBOJUTH BBIPAKCHHE
MPaKTUKH. K ¢opme, Haumbonee ymoOHOW MIJIs1 BBIYHUCICHHUN, IIPeOOpa3OBBIBATH
[IpHU3HAKH IEITHMOCTH, IpOOHBIC BBIPAXKCHUsI HA YMHOXKEHHE M JSJICHHE JIECSTUYHBIX ApoOeH K
pasIoMKEeHHsT Ha MHOKUTEIH JEHCTBUAM C IEIBIMU YHCIAMH.
HATYPAJILHBIX YHCEIL. IIpuBoauTh 4HcJ0BbIe H OYKBEHHbIe NPHMepPbl CTEIEHH C HATYPAIbHBIM
PeanbHble 3aBucHMocTH. [Ipsivas 1| TOKasaTesem, OOBSICHSISI 3HAYCHUS OCHOBAaHWA CTCMEHM M MOKa3aTels
O6paTHAs IPOMOPIHOHATBEHOCTH CTeNICHHW, HaXOJWTh 3HA4YCHHUs cTerneHe Buma a' (a — mroboe
panMoOHAIIBFHOE YUCIO0, N — HATypPaIbHOE YHCIIO).
IMoHuMaTh CMBICT 3aIUCH OONBIIMX YHUCEII C MOMOIIBIO AECSITHYHBIX
npobeii u creneHed yncna 10, IPUMEHSITHUX B peajbHBIX CHUTYyaIusX.
IIpuMeHATHL TPHU3HAKA OEIUMOCTH, PA3JIOKCHUS HA MHOMXHUTEIHN
HaTypaJIbHBIX YHCEII.
Pematp 3ajaym Ha YacTH, NPOLEHTHI, MPOIIOPIHH, HA HAXOXKJICHHE
apoOu (MpoIeHTa) OT BEJIWYWHBI U BEIWYUHBI M0 €€ apobu (IIpOIeHTY),
npob6u (TporeHTa), KOTOPBIH COCTaBIsIeT OJHA BEJIWYMHA OT JPYTOH.
[IpuBoauTh, pa3dupaTh, OLNEHHMBATH pPA3JIMYHBIC PCEIICHUsS, 3alucH
pemeHn TEKCTOBBIX 3alad.
Pacrio3HaBaTh M OOBSICHITB, OIHPAsCh Ha OIpPEICICHHsS, NPsSIMO
MIPONOPLUHOHAIIBHBIE M O00paTHO HPOIOPIMOHAIBHBIE 3aBUCHUMOCTH
MEXJy BeJIIMYMHAMH; NPHBOAHTH NPHMEPBI O3THX 3aBUCHUMOCTEH W3
peaibHOrO MHUpa, U3 APYTHUX Yy4eOHBIX MPEIMETOB.
PemiaTte NpakTHUKO-OPUSHTHPOBAHHBIC 3aJadyd Ha JpoOH, NMPOIEHTHI,
MPsIMYI0 M 00OPaTHYIO MPOMOPIHOHAILHOCTH, IPOTIOPINHU
Anredpanyeckue byKBEHHBIE BbIPAJKEHHUSL. OBiasers  ajareOpandyeckoi  TEPMUHOJOTHEW M CHMBOJHKOM, | https:/resh.edu.ru/ MnrennekTyanbube
BbIPaKeHHs [Iepemennbie. JlomycTumbie NMPUMEHSITH €& B IIPOIlecce OCBOCHUS yIeOHOro MaTepraia. https://nsportal.ru/ BUKTOPUHBIL.
(27 ) BHAYCHUS IICPEMCHHBIX. DOPMYITBL. | HaxoauTh 3HauYeHUs OyKBEHHBIX BBIPDAKEHMH TIPU  3aJlaHHbIX L BcemupHblii 1eHb
[TpeoOpazoBanne OyKBEHHBIX 3HAUYCHUSX OYKB; BBIMOJHSATH BEIYHUCIICHHUS IO (OopMyIam. https://infourok.ru/ MaTEMaTHUKH.
BBIPAYKEHUH, PACKPBITHE CKOOOKH BbINOJIHATL NPeOOpPa3OBAHMUS 1EJIOTO BBIPAKEHUS B MHOTOUJIEH https://multiurok.ru/ MHTErpUpOBaHHBIA YPOK

MpUBEeHNE MTOTOOHBIX ClIaraeMbIX.
CBOICTBa CTENICHU C HATYPAIHHBIM
MoKa3aTeJeM.

MuorouieHbl. CJIoKeHHE,
BBIYMTAHHUE, YMHOXXCHHE

IIPpUBCACHUCM HO,HO6HBIX cJ1araeMblIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOXXEHHE OJHOUJIEHA HAa MHOTOWICH M MHOTOYICHA Ha
MHOTOWJICH, NPHMEHATH (POpMyJBI KBajgpata CyMMBI M KBaJparta
pa3HOCTH.

OCyIIIeCTB.]IﬂTb Pa3JIOKCHHUE MHOIOYICHOB Ha MHOXUTCIIN HyTéM

«IKOJIOTHUS POTHOTO Kpash)
ILLIxonbHBII 1
MYHHITUIIATBHBIN TyphI
IBcepoccuiickoi onmmnuasl
IIKOJIbHUKOB



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

MHOI'O4JIEHOB. DOpPMYJIbl
COKpAILIEHHOIO YMHOXEHMUSI.
[Pa3jiokeHNEe MHOIO4JICHOB Ha
MHOXXHUTEIN

BBIHECEHUsSI 3a CKOOKHM OOIIEro MHOXUTEISI, IMPUMEHEHUs (HOpMyIIb
pPa3HOCTH KBaAPaTOB, GOPMYI COKPAIEHHOTO YMHOXCHHS.
IIpuMeHsATH peoOpa3zoBaHNE MHOTOWICHOB JJIsI PEIICHUS Pa3IUIHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEAJIbHOW MPAKTHKU.
3HAKOMHUTBCS ¢ MCTOPHeill Pa3BUTHS MaTEMaTHUKU

[MpoexT 1o TeMe «3HAKOMBIE
1 He3HAKOMBIE (hOPMYJIBI
COKpAIIEHHOT'O YMHOXXCHHUS
M UX IPUMEHEHHE [PH
PCILICHHUH 3a/1a4».
Omummnuazna «Olimpis»

YpaBHenust
u HepaBeHcTBa (20 )

'Y paBHeHHE, ITpaBHUIIa
npeoOpa3oBaHUsl ypaBHECHUS,
[PABHOCHJIBHOCTH ypaBHEHUH.
UInHeliHOe ypaBHEHHE C OOHOU
EpPEMEHHOM, pelLlIeHNE JIMHENHBIX
lypaBHeHU. Pemenue 3amauc
MMOMOIIBIO YPABHEHUH.

UInHeiiHOe ypaBHEHHUE C ABYMsI
IMepeMEHHBIMH U ero rpaduk.
CucteMa AByX JIMHEHWHBIX YpaBHECHUN
Cc IByMs IepeMeHHbIMU. Perienne
CHCTEM ypaBHEHHU CIIOCOOOM

Pemiarp JMHENHHOE YypaBHEGHHUE C OJHOM IIEPEMEHHON, HNPHUMeEHsS
npaBWwjla IepexoJa OT HCXOJAHOIO YPAaBHEHUSI K PAaBHOCWIBHOMY €My
O6osree mpocroro Buzaa. IIpoBepsiTh, SBISISTCS JIM KOHKPETHOE YHCIIO
KOPHEM ypaBHCHUSI.

ITondéupaTs NpuMephl NAp YHUCE, IBISIOIINXCS PEHICHUEM JTUHEHHOTO
ypaBHEHUs ¢ ABYyMs epeMeHHbIMU. CTPOUTH B KOOpAUHATHOMU
TUIOCKOCTH T'paUK JIMHEHHOr0 YpaBHEHHS C JABYMsI IIEPEMEHHBIMU;
MONB3YysACh IpadHUKOM, NPUBOJAUTH IPUMePhbI PEIICHUS ypaBHEHUS.
HaxoauThs pemieHue cUCTEMBI IBYX JIMHEHHBIX ypaBHEHHUM C IByMs
EepEeMEHHBIMMU.

CocTaB/sITh M peliaTh ypaBHEHHE WU CUCTEMY YPaBHEHHH IO YCIOBHIO
3a7a4yd, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaydu

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

MHTemIeKTyanbHble
MHTEPHET — KOHKYPCHI IO
MaTeMaTHKe.

'Ypok uccrnenoBanuit
<AJITOPUTMBI PELICHUI
YPaBHEHUH M HEPABEHCTB,
KOTOPBIX HE HaleIb B
[yaeOHHKE)

IMoaroroska xk HITK
[pa3IMYHBIX YPOBHEMH:
«JIOMOHOCOBCKHE UTEHHSA»,
«HoGeneBckue HameKAbl

[MOJICTAHOBKH U CIIOCOO0OM cliokeHus | TOTYICHHBIM PE3yIbTAT KHUTY» u 1p.
Koopaunareiu KoopauHarta TOYKH Ha IPAMOIi. N306pakaTs HAa KOOPIMHATHOW IMPSIMON TOYKH, COOTBETCTBYIOIIHE https://resh.edu.ru/ HsrnvuryTkn «Crioso o
rpaduxu. drctoBBIC IPOMEKY TKH. 3aJJaHHBIM KOOpAMHATaM, JIydHd, OTPE3KHU, MHTEpPBaJIbl; 3allMCHIBATh UX https://nsportal.ru/ MaTEMaTHKE.

Oyuxuuu (24 1)

IPaccTostHuE MEXAY ABYMsI TOUKaMH

KOOPAUHATHON OPSIMOM.

pAMOyTOJIbHAsI CUCTEMa
KOOPJIMHAT Ha MIJIOCKOCTH.
ITpuMmepsIrpaKoB, 3a0aHHBIX
bopmyamu. UreHue rpadukoB
[peaTbHBIX 3aBHCUMOCTEH.
IMoustue ¢pyukuuu. I'padukdyHKIINN.
CsoticTBa (yHkui. JIunelinas
ynkmusa. [Toctpoenue rpaduka
mmmHelHOM dyHKkIuu. ['paduk
byHKIAN Y = |x |

Ha ajIreOpamdecKoM si3bIKE.

OrMeyaTh B  KOOPJAMHATHON  IJIOCKOCTM TOYKH MO  3aJaHHBIM
KOOpAMHATAaM; CTPOUTH Ipa)UKH HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX
hopmysramMu, B TOM YHCJIIE C IT0- MOIIBIO TU(PPOBBIX Jad0OpaTOPHIi.
IpuMeHsiTh, U3yYaTh NPEMMYIIECTBA, HHTEPNPETHPOBATH TpadUUCCKUi
cnmoco® mMpeACTaBICHHUS W aHalIu3a pa3HOOOpa3HOW  YKMU3HEHHOU
uH(pOpMaIum.
OcBauBaTh IOHSTHE
TEPMUHOJIOTHEH.

Pacno3HaBarth suHeliHyl0o (QyHkmuo Yy = KX + b, ommchiBarh eé
CBOJCTBa B 3aBUCHUMOCTH OT 3HaueHU Koa(ddurmeHror K u b.
Crtpouts rpauku JMHEHHON GyHKIUA, (QYHKIHA

y = Ix|.

Hcnoab3oBath nudpoBbie pecypebl Ui HOCTPOCHUA

pyHKIIMOHATBEHOM

¢bynkumu, oBiaaeBaTh

rpadukoB QYHKIUH W U3yUSHUsI UX CBOWCTB. [IpUBOAUTE HmpHUMeEpHI
JUHEHHBIX 3aBUCHUMOCTE B peaIbHBIX MPOIIECCaX M SIBICHUSIX

https://infourok.ru/
https://multiurok.ru/

Ypox — mpoexT
«HectannaptHble 3aauu 1o
lanreope»

[IpenmeTHas Henenst
MaTeMaTHKH

IloBTOpEeHMe 1
0600menne(6 u)

I[ToBTOpEeHHE OCHOBHBIX MOHATUW U
METOJZIOB Kypca 7 Kiiacca, 0000IIeHne
BHAHWUN

BbiOupaTrb, NpPUMEHSTH OLEHUBATH CHOCOOBI  CpaBHEHUS
BBIYUCIICHUH, MpeoOpa30BaHMil BRIpaKEHUH, PEIICHUST YPaBHCHUHN.
OcyumecTBJIATL CAMOKOHTPOJIb BBINOJHIEMBIX ACHCTBUI U CaMOIIPOBEPKY
pe3yibTaTa BEIYUCICHUH, TpeoOpa3oBaHUM, ITOCTPOSHUH.

qHCell,

Pemiars 3amaum u3 peanpbHON >KU3HU, NPUMEHATH MaTeMaTHYecKHe
3HAHMSA JUTS PEIICHUS 3aJ1ad U3 IPYTUX IMPEIMETOB.

Pemiath TeKCTOBBIE 3a/1a4¥, CPABHUBATH, BLIOMPATh CHOCOOBI PEIICHUS
3a1a4un

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

'Ypoxk TBopuecTBa «3a
CTpaHUIaMH y4eOHIKa
IMaTEeMaTUKW.

'Y pok-Tipe3eHTanus
«Benukue MmaTeMaTHKN.
HIIK no ®I'OC (3ammura
MPOEKTOB)

[IpenonaBanue Hayk B Mx-
IBoObMHCKOM Mezpece.
Ulenn [ToOemp



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

8 kiacc (102 v)

Haspanue pazgena
(TemMbI) OcHoBHOe cojiep:kaHue OcHoBHBIE BH/bI /IeSITEILHOCTH 00Y4YaloIuXcs JJeKTPOHHBbIE BocnurareabHbIi
Kypca (4McJI0 4acoB) (uudposbie) acmeKkT
o0pa3oBaTe/bHbIE
pecypchbl
Yucaa n |KBanpaTHbIil KOpEHb U3 YHCIA. @opMyIMpPOBATH  ONpedeJeHHe  KBAJIpaTHOTO KOpHsS W3  4YHCIA, https://resh.edu.ru/ ek 3HaHui
BbIYHCJIEHHS. IonsiTne 06 MpparOHAIEHOM apu(MeTHIEeCKOro KBaApaTHOT'O KOPHSI. https://nsportal.ru/ Onmmnaza Ha noprane
KBaaparthsbie aucite. JlecaTHiHbIe IPUOIIMIKEHUS IlpuMeHsATH oONEpalUIO H3BJICYCHUS KBaJpPAaTHOIO KOPHS U3 4YHUCIA, '. . ) Yum.py
KOpPHHU HMppalMOHAJIBHBIX YHUCCII. HMCIOJIb3Ysl IPH HEOOXOAUMOCTH KAJIBKYJIATOP. https://infourok.ru/ o1 pruHaHCOBOH
(15 ) JleficTBUTENIbHBIE YHCIIA. OueHUBATh KBaJpaTHBIC KOPHH LEJIBIMH YHCIAMH W JICCATHIHBIMH https://multiurok.ru/ [PaMOTHOCTH.
CpaBHeHHE NeHICTBUTEIIBLHBIX IPOOSIMU.
grcen. ApupMeTHIecKuit CpaBHMBATh M YHOPSIIOYUBATH palMOHAJIBHBIE W UWPpPallMOHAJIBHBIC
KBaJIPaTHBIMKOPEHb. YHCIIa, 3aIIUCAHHBIE C TOMOIIBIO KBaAPATHBIX KOPHEH.
paBHeHue Buaa X2 = a. Cpoiictea | HcciieqoBaTh ypaBHEHHE x? = @, HAXOQMTH TOYHBIC U MPUOGIMIKEHHBIC
apupMEeTHICCKUX KBaAPATHBIX KopHu npu a > 0.
kopHeii. IIpeo6pazoBanue HMccienoBars cBOiiCTBAa KBaJpaTHBIX KOPHEHW, IIPOBOIAS YHUCIOBBIC
HCIIOBBIX BBIPasKeHHIA, cO- OKCTICPUMEHTBI € HCTIONBb30BAHUEM KaJIbKYIATOPA (KOMHMOTE:pa).
Nep KalpX KBagpaTHbIE KOPHH Joka3pIBaTh CBOMCTBA apU(YMETHICCKUX KBaJAPaTHBIX KOPHEH; IPUMEHSITh
X A1 IPeoOpa30oBaHUs BEIPAKESHUH.
BpINOJHATL TNpeodpa3oBaHUsl BBIPAKCHUH, COASp)KaIlUX KBaJIpaTHBIC
KOpHH. BrpIpakaTh HepeMeHHBIE H3 TEOMETPHYECKHX U (HU3HISCKHX
bopmyit.
BpruMc/siTh 3HaYeHHUsl BBIPAXKCHUN, COAEpXKAaIIUX KBaJpaTHBIC KOPHH,
HCIIOJIB3YsI IPU HEOOXOANMOCTH KaJbKYJISITOP.
Hcnmoab30BaTh B XOJ€ PEIICHUs 3a7ad dJIEMEHTapHBIE IPEICTaBICHUS,
CBSI3aHHBIC C MPUOMDKEHHBIMY 3HAUSHUSIMUA BEJIHYIHH.
3HAKOMHUTBCSI ¢ MCTOPHME pa3BUTHSI MaTeMaTHUKH
Yucaa U BBIYHC CTemneHb C IEJIBIM ITOKa3aTeleM. DopMyIMPOBATH ONpe/ie/IeHle CTETICHH C IEIbIM IT0Ka3aTeJIeM. https://resh.edu.ru/ IMHTEeIIIeKTYaTbHBIE
Jenust. Crenenn CragnapTHas 3alllUCh 4HCIa. IMpencTaBiasATh 3aMUCh OOJIBIINX M MaJIbIX YHCEJI B CTAHIAPTHOM BHJE. https://nsportal.ru/ MHTEPHET — KOHKYPCHI 110
¢ ICIbIM IOKA3A Pa3sMepbl 00BEKTOB OKpykaroliero(CpaBHUBATH YHCIIAa U BEJIWYHUHBI, 3alIUCAHHBIC C HWCIIOJIH30BAHUEM CTEIICHU _p_pi MaTeMaTnuke/
T;ﬂeM Mupa (OT >3JIEMEHTapHBIX 10.Mcnoap30BaTh 3amMCh YUCE] B CTaHJAPTHOM BHJIC JUISI BEIPa)KEHUS https://infourok.ru/ IMHTeIeKTYa IbHBIE
(7 ) YaCTHI[ 1O KOCMHYECKHX [pa3MepoB 0OBEKTOB, NIUTEILHOCTH MIPOIECCOB B OKPY)KAIOIIEM MHUpE. https://multiurok.ru/ BHKTOPHHBI.
00BEKTOB), IITUTEIHHOCTH DopMyIHPOBATh, 3aMHCHIBATL B CHMBOJIHYecKoi ¢opMe U MJLTIOCTPUPOBATH
IIPOIIECCOB B npuMepaMH CBOMCTBA CTETIEHH C IIeJIbIM IToka3aTeseM. [IpuMeHATH
OKpY>KaroIeM MHUpe. CBOlCcTBA CTENEHH I NpeoOpa30oBaHUS BBIPAXKEHHUH, COAESPIKAIIIITX
CBolicTBa CTENEHH C LEIBIM CTETICHH C IeJIbIM IToKa3aTelleM. BBINOTHATE AelicTBUSA C YHCIIaMHu,
IIOKa3aTCJICM 3allMCaHHBIMH B CTAHAAPTHOM BHUIC (yMHO)KeHI/Ie, JACJIICHUEC, BO3BCIACHHC B
CTEeNeHb)
Aaredpanyeckue KBaspaTHbIH TPEXHIICH. Pacno3HaBaTh KBaJpaTHBI TPEXYIICH, YCTaHABIMBATEBO3MOXKHOCTH https://resh.edu.ru/ BcemupHbii 1eHb
BbIpaKeHHS. [PaznoxeHne KBaapaTHOro €ro pas3yIO>KEeHHUs HaA MHOXKHUTEIH. MaTEMATHKH.

KBagpaTHsbiii Tpéxuiien
6w

TpéaneHaHa MHOXHUTCIIN

PackiaaapiBaTh Ha MHOXKMTEJIM KBaJpaTHBIM TpEXUIEHC
HEOTPHULATEIBHBIM TUCKPUMUHAHTOM

https://nsportal.ru/
https://infourok.ru/
https://multiurok.ru/

[IxOIbHEBIN 1
MYHUIATIATEHBIN TYpBI

IBcepoccuiickoii onummnuaib

HIKOJIbHUKOB
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Anredpanyeckue AnreGpanyeckas Apook. 3anuchiBaTh anrebpandeckue BhipakeHus. Haxoaurs https://resh.edu.ru/ MurennekryanbHbie
BBIPAKEeHHSI. JlormycTuMble 3HAYCHUs 00J1aCTh OIpeIeICHUs] PALIHOHAIILHOTO BhIpAKCHUsI. BHINOJIHATH https://nsportal.ru/ MHTCPHET — KOHKYPCBI II0
Auredpanyeckasi [IEPEMEHHBIX, BXOISAIIHUX B YHCJIOBBIC TTOACTAHOBKU U BBIYUCJIATH 3HAaU€HHUE APOOHU, B TOM YHCIIE C httos://inf K ru/ MaTEMaTHKE.
apodhb AIreOpanveCKUEBBIPAKCHUS. MOMOILBIO KaJIbKyJIsITOpa. PopMy/JIMpPOBATH OCHOBHOE CBONMCTBO ps-AnTourox. i Y pOK-COpEBHOBAHHE IO TEME
(15 ) OcHOBHOE CBOMCTBOANTEOPANIECKOH | anreGpanueckoiipoGH U MPUMEHSITh €ro Ui mpeoGpa3oBaHus IpoGeii. https://multiurok.ru/ «KBaapaTHbIC ypaBHCHHUS.
itpo6u. Cokpaienue npooei. BbInosHATH AelicTBUS ¢ anredpandyeckumMu Ipoosamu.lIpumeHsaTe
Crio’keHH€e, BEBIYNTAHUE, YMHOKEHHE | NIpeoOpa3oBaHUs BBIPAYKEHUI JUIsI pelleHusA3anad. BeIpakaTh
U eJIeHre alreOpandecKux apobeii. | nmepemMeHHbIe U3 GopMyi (HU3HUESCKHUX, FEOMETPUYECKUX, OMUCHIBAIOIINX
I[IpeoGpa3zoBaHuEe BRIpAXKECHUIA, OBITOBBIC CUTYaLIN)
colieprkalMx ajaredpanyeckue apoodu
YpaBHenust KsanpaTtHoe ypaBHeHue. Hemonnoe Pacno3HaBaTh KBaJIpaTHbIC yPaBHCHHUSI. https://resh.edu.ru/ [TonroToska K HHKM
U HePaBeHCTBA. KBaZIpaTHOC ypaBHCHUC. Dopmymna 3anuceiBaTh  (OpPMYJy KOpPHEH KBaJpaTHOIO YpPAaBHCHUS; pelaThb https:/nsportal.ru/ [PasIM4HBIX yPOBHCH:
KBanparHnbie KOpPHCH KBapaTHOTO ypaBHCHU:L. KBaJIpaTHbIe YPABHEHMs] — IIOJIHbBIE U HENOIHBIE. httos://inf K.ru/ «JIOMOHOCOBCKHE ITCHUS,
YpPaBHEHUS Teopema Buera. IIpoBoauTh NpocTeiue HCCAeA0BAHNA KBaIPaTHBIXyPAaBHEHUI. pS.//infourox.ru «HobeneBckue HaEkK bl
(15 ) IPemienue ypaBHEHHH, CBOAAIIMXCA K | Pemiarh ypaBHEHHA, CBOIAINMECS K KBaJAPATHBIM, C TMOMOIIBIO https://multiurok.ru/ KHUTY» u ap.
kBanpaTHBIM. [IpocTeiine npoOHO- | mpeoOpa3oBaHUN U 3aMEHOM MMEePEMEHHOM.
[pallHOHAJIBHBIC YPAaBHEHHS. HabaronaTs 1 aHATW3MPOBATH CBSI3b MEXy KOPHSIMH MKOX(GQHUIIMeHTaMU
[PerreHre TEKCTOBBIX 3a/1a4 C KBaJpaTHOI'O ypPaBHCHHSI.
IMOMOIIBIO KBaJpPaTHBIX YpaBHESHUN ®opmyJupoBaTh TeopeMy Buera, a Takke O0OpaTHYIO Teopemy,
MPUMEHSTh 3TH TEOPEMBI JUISI PElISHHs 3a7ad.
Pemats TekcToBBIE 3aa4M anreOpandecKUM CIIOCOOOM: MEPEXOJUTH OT
CIIOBECHON (GOPMYIMPOBKH YCJIOBHS 3aJjadyd K areOpandeckoil Monesn
MyTéM COCTaBJICHUS YPAaBHCHHS; pELIaTh COCTABICHHOE YypaBHECHHEC,
MHTEPIPETUPOBATh PE3yJIbTaT.
3HAKOMHUTBHCS ¢ MCTOPH eIl pa3BUTHUS alreOpbl
YpaBHenust JInHeliHOE ypaBHEHHUE C By M Pacno3HaBaTh JIMHCIHHBIC YPABHCHUS C IBYMSI ICPECMCHHBIMU. https://resh.edu.ru/ [TaTumuryTKH «CII0BO O

U HepaBeHCTBA.
Cucrtembl ypaBHEHHIl

(13 )

mepeMeHHBIMH, ero rpaduk,
MIpUMEpPHI pellieHUus ypaBHEHUIl B
[eJIbIX YHCIIax.

[Pemenue cucteM ABYX JIMHEHHBIX
[YpPaBHEHUH C ABYyMsI IIEPEMEHHBIMH.
[Ipumeps! penieHus: CUCTEM
HEJIWHEWHBIX YPaBHEHUMN C IBYyMs
TIepEeMEHHBIMH.

[padudgeckast HHTEpIpeTaLIHs
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU U
CCTEM ypaBHEHUH C IBYyMsI
MmepeMEeHHBIMMU.

[PerreHrie TEKCTOBBIX 3a71a4 C
TOMOIIBIO CHCTEM ypaBHEHHIt

CTpouTh rpadyKy JIMHEHHBIX ypaBHEHUH, B TOM YHUCIIe
HCIOJIb3YS HU(POBbIE pecypcehl.
Pasznunuares napajuielibHbIE U
YPaBHEHHUSIM.

PemaTe cucTeMbl ABYyX JWHEWHBIX YPaBHEHHH C IBYyMsI NEPEMEHHBIMH
MMOACTAHOBKON U CJII0KEHHUEM.

Pemate mipocTeilimnie cUCTEMBI, B KOTOPBIX OJHO W3 YypaBHEHUH HeE
SIBJISICTCSI JINHEHHBIM.

IpuBoauTH rpaduyecKy0 MHTEPNPETANHIO PEIICHUS YPAaBHEHHS C IBYyMsI
MMepPEeMEHHBIMHM U CUCTEM yPaBHEHHUIC NBYMs II€PEMEHHBIMHU.

Pemates TekcTOBBIE 32124 aNTeOpandecKuM CIoCOO0M

nepeceKaromuecs npsasMbI€ 110 ux

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

MAaTEMAaTHUKE».
«Olimpis»

«Teopema Buera»

YpaBHeHus

U HEPaBEHCTBA.
HepagenctBa (12
1)

UrciIoBBICE HEpaBEHCTBA M HUX
cBOlCTBA.

HepaBeHCTBO C OAHOII mepeMeHOM.
UInneiiHble HEpaBeHCTBA C OJTHOM
[MEPEMEHHON M UX pElICHUE.
CucTeMbl IMHEHHBIX HEPABEHCTB C
OJTHOM IEpEMEHHOMN U UX pelISHUE.
IM300pakeHUE pelICHUS JIMHEHHOTO
HEpaBEHCTBA M UX CHUCTEM Ha
UHCIIOBON TIpsIMOM

DopMyIMPOBaThH CBOICTBA YHUCIOBBIX HEPABEHCTB, MIJIIOCTPUPOBATh UX Ha
KOOPJIWHATHOH MPSIMOIi, TOKA3BIBATE aITreOpandecK.

IIpuMeHATH CBOIicTBA HEPABEHCTB B XO/I€ PEIICHMS 3aaY.

Pemiates nWHEHBIE HEpaBEHCTBAa C OJHOW IEPEeMEHHOW, H300pakaTh
pelIeHrEe HEPAaBEHCTBA HA YMCIJIOBOW MPSIMOM.

Pemrath cHCTEMBI JJMHEHHBIX HEPABEHCTB, N300paXkaTh PEIICHUE CHUCTEMBI
HEPaBEHCTB Ha YHMCJIOBOH NpsIMOU

https://resh.edu.ru/

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

[IpenmeTrHas Hemens
MaTeMaTHKH

Hpe}lMeTHaH oJMMIIMaaa

YII)OK-I/ICCJ'Ie/‘IOBaHI/Ie 1o T€ME
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DyHKIUH. [MonsaTtue ¢pynkiuu. O61acThb Hcnonn3oBarh (QyHKINOHAIHHYIO TEPMHHOJIOTHIO H CHMBOJIHNKY. https://resh.edu.ru/ 'Ypok TBopuecTBa «3a
OcHoBHbIE OIIpE/ICIEHUSI U MHOXKECTBO BeruucaaTh 3HadyeHnsi QYHKIUN, 3aJIaHHBIX (hopMyliamu (TIpHu httos://nsportal.ru/ cTpaHuLaMH ydeOHHKa
TMOHATUSA BHA4YCHUU (byHKHI/H/L CrnocoObI HCO6XO,ZLE/IMOCTI/I HCITIOJIB30BaThH KaHLKyHSITOp); COCTaBJIATH Taﬁ.l'[l/ll.lbl _L.u IMaTEMATUKU.
(5w sananms QyHKIMIA. 3HAYCHHIl (QyHKINH. 5 5 https://infourok.ru/ Vpok-TIpe3eHTaIms
paduk gyskium. CrolicTsa Crpournb 1O TOUKAM rpaQuKu ¢yukuumii. OnuceIBaTh CBOiicTBa (QYHKIINN https://multiurok.ru/ (BeHKHe MATeMATHKID.
Ha OCHOBe €€ rpaduyecKoro IpeaCTaBICHHUS.
(pyHKIIMH, NX OTOGpakeHHe Ha Hcnoab3oBaTh (YyHKIHOHAIBHYIO TEPMHHOJIOTMIO W CHMBOJIHMKY.
rpaduke HccnepoBars npuMepsl rpaduKoB, OTpaXKalOIMUX peabHbIC MIPOIECCHl U
sieineHus. [IpuBoAMTHL NpHMephbI MPOIECCOB U SABICHUH C 3aJaHHBIMU
CBOHCTBaMH.
Hcnonbp30BaTh KOMNBIOTEPHbIE NPOrpaMMBbl Ui TOCTPOESHUS IrpadUKOB
¢yHKOUH 1 U3yYSHUSI UX CBONCTB
LOMTINTINT Utenune u moctpoeHue rpauKoB HaxoauTts ¢ nomomso rpadpuka QyHKIMHE 3HAUCHUE OHOM U3 https://resh.edu.ru/ HITK mo ®I'OC (3ammura
YucJioBbie bynkumii. IIpumepsr rpaduxoB paccMaTpUBaeMbIX BEJIMYMH O 3HAYESHUIO JAPYTOM. https://nsportal.ru/ [IPOEKTOB)
byukuun GyHKIUI, OTpakaroluX peanbHble| B HECNOXHBIX ClydasX BhIpamKaTh (GopMyi0i 3aBHCMMOCTL MEXIY —p—pi
(9 '-I) BEJIUYMHAMMU. httDS://lnfourok.I’u/

IPOLIECCHI.

DYHKIIUH, OIHCHIBAIOIITE
OpsIMyI0O H OOpaTHYIO
MPOMOPIIHOHATBHBIC 3aBUCHMOCTH,
ux rpaduku. 'unepOona.

Ipaduk GyHKOUH Y = X°. OyHKIUH
y = x5y =,

Y = X, Y = |x|; rpadpudeckoe
[pelLlIeHUEe YPAaBHCHHI U CHCTEM
lypaBHEHUI

OnuceIBaTh XapakTep U3MEHEHUs OJHOM BEJIMYMHBI B 3aBUCHUMOCTHU OT
U3MEHEHUs JIPYroi.

Pacno3naBaTth BUABI H3ydaeMbIX GyHKOUH. [loka3pIBaTh cXeMaTHYeCKHA
TIOJIO’KEHUE Ha KOOPAMHATHON INIOCKOCTH rpadukoB (yHKIMH Buma: Yy =
X2,y = x5

y = X, ¥y =Ixl

Hcnoub3oBaTth pyHKuHOHANBbHO-TPaduYecKue npeAcTaBJICHUS JJI5]
peIIeHUs ¥ NCCIEIOBAHUS yPaBHEHUH NCUCTEM ypPaBHEHMUIA.
IIpuMeHsATH HU(PPOBBIE pecypchl IS MIOCTPOCHUS TpauKOB QYHKIUN

https://multiurok.ru/

IloBTOpEHME M
0600menne(6 u)

TToBTOpEHHE OCHOBHBIX MTOHITHIH
METOIOB KypcOB 7 1 8 KJIaccoB,
oOoOmenne 3HaHUM

BrpiOuparb, NpHUMEHAATb, OLEHHBATL  CIHOCOOBI  CPaBHEHUS
BBIYUCIICHUH, MpeoOpa30BaHMil BEIpAKECHUM, PEIICHUST YPAaBHCHU.
OcylmecTBJIATL CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUNH M CaMONPOBEPKY
pe3yJsibTaTa BEIYHUCICHUN, NpeoOpa3oBaHUM, ITOCTPOSHUH.

Pematp 3a1a4u U3 peanbHOi KU3HH, IPHMEHATh MaTeMaTHYECKHE 3HAHUS
JUISL pelIeHUs 3a71a4d U3 IPyTrux MpeIMeTOB.

Pemiath TekcTOBBIEC 3aJa4M, CPaBHUBATh, BBIOMPATh CIIOCOOBI pEIICHUS

qpce,

3aJa4un

https://resh.edu.ru/

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

[MpenogaBanue Hayk B Mx-
IBobbrHCKOM Meapece
Ulens [ToGemn

9 kaace (102 4)

Ha3Banmue
paszaena (TemMbl)
Kypca (4UcJI0 4acoB)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/ABI JCATCIbHOCTH oﬁy!{awumxcn

DJIeKTPOHHBIE
(uudpoBbIe)
o0pa3oBare/ibHbIEe

pecypcesl

BocnurareJbHbII
aCMeKT
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Yucaa u PanuyonaneHble unca, Pa3BuBaTh npeacTaBJeHUs O YHCIIAX: OT MHOXXECTBA HATYPAIBHBIX https://resh.edu.ru/ [lenn 3Hanui
BBIYHCJIECHHUA. uppalnroHajibHbIEe 4YHCIIa, YHUCeJI 0 MHOXECTBa ICHCTBHTEIILHBIX YHCECII. https://nsportal.ru/ OnuMnuana Ha mopraine
JleiicTBUTEIbHBIE KOHCYHBIC U O3HAaKOMHUTBCSI C BOBMOYKHOCTBIO IPEICTABICHUS JICHCTBUTEIBHOTO o Yau.py
LU WE] OGECKOHEYHBIE JICCATUYHBIE JIPOOH. | uncia Kak OECKOHEUHOM MECATUUHON IPOOH, IPUMEHATH JIECITUIHBIE https://infourok.ru/ /Tan puHAHCOBOH
(9 v) MHOXKeCTBO  NEHCTBUTEIbHBIX IPUOIIMHKSHUS PallHOHAIBHBIX U UPPAIOHAIBHBIX YHCEIT. https://multiurok.ru/ TPaMOTHOCTH.
quces1;  AeHMCTBHUTEJIPHBIC YHUCIa HN306paikaTh ACHCTBUTEIbHBIC YUCIAa TOUKAMH KOOPAUHATHON HPSIMOM. MHTeIeKTyaTbHEIE
KaK OeCKOHeWHbIe JeCATHYHbIE 3anucepIBaTh, CPABHUBATL U YNOPSAOYHBATH JCHCTBUTEIILHBIC UHCIA. MHTEPHET — KOHKYPCHI 110
npobu. BzauMHO 0/1HO3HAYHOE BBINOJHATH, COYETass YCTHBIE U MMUCHbMEHHBIC MMPUEMBI, MaTeMaTHIE
COOTBETCTBUE  MEXKIY apudgMeTHUecKHe AeHCTBHUS ¢ PAMOHAILHBIMH YUCIAMH; HAXOAUTh
MHOKECCTBOM JICHUCTBUTCIIBHBIX 3HAYCHUS CTENICHEH C IEJIBIMHM TTOKa3aTeIAMH U KOPHEH; BBIYMCIISITH
THCEIT 1 MHOMXECTEOM TOTEK 3HAYEHUs YUCIIOBBIX BBIPAKEHUMN.
KOOPIMHATHOU ITPAIMOM. IMoy4uTh NpeACTABIEHHE O 3HAYNMOCTH JCHCTBUTEIBHBIX YHCEIT B
CpaBHeHHe JIeHCTBUTENLHBIX MPAKTUYECKOU IEATETHHOCTH YEIIOBEKA.
aHCesT, apUPMETHHUECKUE NCHCTBHA|  AjgannsupoBaTh M Ae1aTh BBIBOABI O TOYHOCTH MPHONIKSHHS
¢ ACHCTBUTCILHBIMU HHCJIAMH. JECUCTBUTEIILHOTO YHCIIa IIPU PEUICHUH 3a7ad.
pnbmmxéntoe sHaveHue OKpYrJasiTh JCHCTBUTEIBHBIC YKCIIA, BBIMOJIHATH NPUKWIAKY pe3yibTara
BEJIMHMHEL, TOYHOCTE BBIYMCIICHUH, OLEHKY 3HAaYCHUH YUCIIOBBIX BBIPAKCHHUU. SHAKOMUTBHCH €
OPpUOITMKEHUS. L0
Oxpyrienne gucern. IIpuiwIKa 1 HCTOPHE Pa3BUTHS MAaTEeMaTHKH.
OlLICHKa pe3yJIbTaTOB
BBIYUCJICHUN
YpaBHenus JIuneiinoe ypaBHeHue. Pernrenne OcBanBaTh, 3allOMHHATH W NPHMEHSITh TpaduyecKkue MeTOIbI IPU https://resh.edu.ru/ MHTenneKTyanbHbIe
W HepaBeHCTBA. ypaBIieHI/II‘/’I, CBOISALIUXCS K pelIeHnn ypaBHEHUH, HEPABEHCTB U UX CUCTEM. https://nsportal.ru/ [BUKTOPHHBL.
YpaBHeHust JIMHEUHBIM. Pacno3HaBaTh 11e51bIe U IPOOHBIE YPABHEHHUS. ) IBceMupHBIi 1€HB
€ OJHOIf KBanparHoe ypaBHeHHE. PemiaTp iuHeliHbIe U KBaJpaTHbIE YPABHEHUSs, YPAaBHEHUSI, CBOSIIIIUECS K mw IMATEMaTUKH.
nepeMeHHO Pemienue ypaBHEHUI, HHUM, IPOCTEeUIIINE APOOHO-paAIIMOHAIBHBIC YPAaBHCHUS. https://multiurok.ru/ 1IKONBHEIH 1
(14 ) CBOAALIUXCSA IlpeanaraTs BO3MOXXHBIE CITOCOOBI PEIICHUS TEKCTOBBIX 3a/a4, 00CY:KIaTh MyHULHIATBHI Typbl
K KBaJIpaTHBIM. BHUKBaJpaTHBIC HX U pelaTh TCKCTOBBIC 3314l Pa3HBIMU CIIOCOOAMU. Beepoccrtickoli OMMMmEAE
YPpaBHCHHA. 3HAKOMUTBLCSI ¢ MCTOPHeEli pa3sBUTHS MaTeMaTHKH.
IMpumMepsI pemenns ypaBHEHUH LIKOJIbHAKOB
TpeTbell 1 4EeTBEPTON cTeneHeil Ypox- urpa «B mupe
pasioKeHUEM Ha MHOKHTEJIIH. HEPABEHCTBY.
Pemrenne  npoOHO- [Ipoext «HepaBencrsa B
palHoOHaIBHBIX YPaBHCHHI. KOCMOCEe»
Pemenue TeKCTOBBIX 3a1a4
anreOpandecKuM METOJIOM
YpaBuenus JluneiiHOEe ypaBHEHUE C IBYMs OcBauBaTh M NPUMEHATH MPUEMBI PEIIEHUS CHUCTEMBI JIBYX JIMHEHHBIX https://resh.edu.ru/ MuTennekTyanbHeie

U HepaBeHCTBA.
CucteMbl ypaBHeHHMIi
(14 )

TIEpEeMEHHBIMU U ero rpaduk.
Cucrema AByX JTHHEHHBIX
YpaBHEHUN ¢ ABYMsI IEPEMEHHBIMU
31

e€ pemeHue. PemeHue cucrem
IBYX ypaBHEHHH, OTHO U3
KOTOPBIX JIMHEHHOE, a Apyroe —
BTOPOW CTEINEHH.

I'padudeckast wWHTEpHpeTamus
CHUCTEMBI ypaBHEHHUH C JBYyMs
NEPEMECHHBIMHU.

Peinenne TekCTOBBIX 3ajia4
anreGpanvdecKuM CIIocoOOM.

YpaBHEHHH ¢ AByMs NEPEMEHHBIMU U CUCTEMBI ABYX ypaBHEHHH, B
KOTOPBIX OJHO ypaBHEHUE

HE SIBJISICTCS JIMHEHHBIM.

HUcnoas3oBaTh  (QYyHKIIMOHAJIBHO-rpaduISCKUe
pelIeHus M UcCJIeJ0BaHMsl YPAaBHEHUII U CUCTEM.
AHaJIU3UPOBATH TEKCTHI 33/1a4, PelIaTh UX anreOpandeckKuM CII0COOOM:
MepPexXoNTh OT CIOBECHON (OPMYIHMPOBKH yCIOBUS 3a4a4d K
anre6panvdecKoif MOZIEIH ITyTEM COCTABIICHUSI CUCTEMBI ypaBHEHUH;
pelaTh COCTaBJICHHYIO CUCTEMY ypaBHEHUI; HHTePNpPeTUPOBATH
pe3yibTar.

3HAKOMHUTBCS ¢ MCTOPHell pa3BUTHS MaTEMaTHUKU

MpeaCTaBISHUS JJIs

https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

MHTEPHET — KOHKYPCHI 10
MaTeMaTHKe.

'Ypok — nytemectBue «B
mMupe QyHKIHN
TToaroroska xk HITK
[PA3INIHBIX YPOBHEM:
«JIOMOHOCOBCKHE YTCHUSY,
«HoOeneBckre HaaeKabl
IKHUTY» u gp.
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YpaBHeHnust
U HEpaBEHCTBA.
HepasencrtBa (16

)

YHuciioBble HEpaBEHCTBA M HUX
CBOMCTBA.

JInHeliHble HEpaBEHCTBA C OJIHOM
NEPEMEHHON U UX pELICHUE.
CucTemMbl TUHEHHBIX HEPABEHCTBC
OJHON HnepeMEHHON u ux
peuieHue.

KBanpaTtHbele HepaBeHCTBA U HX
pemnieHue.

I'paprueckas WHTEpIpEeTans
HEPABEHCTB U CUCTEM HEPABEHCTB
C AByMs II€PEMEHHBIMU

YuraTh, 3aHCbIBATH, IOHUMATh, HHTEPIIPETHPOBATh HEPABCHCTBA;
HCTIO0JIB30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BBINMOIHSATE Mpeobpa3oBaHus
HEPABEHCTB, HCIOJIB30BATh IUIsI IPEOOPa30BAHUS CBOIMCTBA YHCIOBBIX
HepaBeHCTB. Pacno3HaBaTh JIMHEHHbIC U KBaJgpaTHbIC HEPABEHCTBA.
Pemiarb 1MHENHBIE HEPABEHCTBA, CHUCTEMBI JIMHEHHBIXHEPABEHCTB,
CUCTEMBI HEPABEHCTB, BKIIOUYAKOIIUX KBaJPaTHOEC HEPABEHCTBO, U
pemaTe ux; 00CyKAaTh MOJIyYEHHBIE PEIICHHUS.

H300pakaTh pelICHUE HEPAaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YHUCIIOBOM MPSIMOIA, 3aNMCBIBATHL PEIICHUE C TOMOIIBIO CUMBOJIOB.
Pemartnb KBaJ[paTHbIE  HEPaBEHCTBa,  HCIOJb3ys  TIpaduueckue
IpeACTaBICHUS.

OcBauBaTh M NPUMEHSITh HEPABEHCTBA MIPH PEIICHUN PAa3JIMYHBIX 3a]1a4, B
TOM 4YHCJIE€ IPAKTUKO-OPUESHTUPOBAHHBIX

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

[IaTumuHyTKH «CII0BO O
MaTeMaTHKE.
[IpenmeTHast onuMnuana
«Olimpis»

DYyHKIUHT
(164 )

Ksanparnanas gysKuys, ec
rpaduk u cpoiictBa. Ilapabona,
KOOPZHHATHI BEPIIUHBI
napadoJibl, OCb CHMMETPUU
napadoisl. CTeneHHbIC
GYHKIINN ¢ HATYpPATBHBIMH
nokazareJisiMu 2 U 3,uxX rpadguku
U CBOMCTBA.

Pacno3snaBare  BuAel  u3ydaeMbIX  (QYHKIHH;, — HJJIIOCTPHPOBATH
cXeMaTHYeCKH, O0BSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHON INIOCKOCTH
. k
rpadukoB GyHKoHA Buma:y = kx, y = kx + b, y =, y = ax®, y =
3
' X
Y = X, Y = |X| B 3daBUCHMOCTH OT 3HA4YCHHUH KO3(P(DHUINCHTOB;

OIHUCBHIBATh UX CBOWCTBA.
Pacno3naBaTth kBagpaTuuHyro GyHKIUIO o popmysie. [IpuBoanTh

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

IKBecT o Teme
«IIporpeccum».

[IpoekT mo Teme
«Tpuronomerpudeckue
(hopMyJIBI 1 X IPUMEHEHNE
TIPU PELICHUH 3a0ad»

I'paduxu  dysxmumii: y = KX, NMPUMepbI KBaIPATHYHBIX 3aBUCHUMOCTEH U3pCalbHON KU3HHU, (DU3UKH,
y=k + b, y== y=ad TeOMETPHH.
BeisiBasiTh u  0000IIaTh OCOOCHHOCTH TpaduKa KBaJIpPaTHIHON
y=aty= xy=I|x| byukmu y = ax? + bx + c.
CTpouTs M M300paKaTh CXeMaTHYeCKH IpaQUKH KBaIpaTUYHBIX (DYHKITUMA,
samaHHBIX GopMyaMu BHaay = axy = ax® + g,y = a(x + p)%, y =
ax® + bx + c.
AHaJIN3UPOBATH U MPUMEHATH CBOCTBA M3YUYCHHBIX (DYHKIIHMA [T BX
[TOCTPOCHHUSI, B TOM GHCJIE C MOMOMIBIO IIH(PPOBBIX PECYPCOB
YuciioBble mociie- ITonsitne YHCITOBOM OcBanBaTh U NPUMEHSITh HHJCKCHbIC O0O3HAYCHHsSI, CTPOMTH pedeBbie https://resh.edu.ru/ [penmernas Hezens
nosarejabHocTH (15 OCIeN0BaTEJILHOCTH. 3ananne BbICKa3bIBAHMS C UCIOJB30BAHUEM TEPMUHOJIOIUHU, CBSI3aHHOU C MOHSATHEM MaTCMaTUKH

)

IIOCJaCaA0BaTCIIBHOCTHU

PEeKyppeHTHOI dbopmysoii_ u
¢opmyIoit n-ro dneHa. W
Apudmerndeckas "
reoMeTpuyecKkas MIPOrpecCuH.
Dopmyibl n-ro qjeHa
apupmMeTHIeCcKOn u
reoMeTPUYECKOU MpOorpeccui,
CYMMBI IIEPBBIX N YUJICHOB.
H3zobpaxenne qJICHOB
apudMeTHICCKOM u
TeOMEeTPHUYECKOMN nporpeccui
TOYKaAMH Ha KOOPAWHATHOU
MJIOCKOCTH.

JlunerHbIi u
SKCIOHESHIINAJILHBIHI pocT.

CIo>XHBIE MPOLIEHTHI

MOCJIEJOBATEIILHOCTH.
AHajauzupoBatb Gopmyiry N-ro  4ieHa IOCIEeAOBATEIBHOCTA WU
peKyppeHTHYI0 (OpPMYIy M BBIYMCIATH YICHBI TOCJIEIOBATEILHOCTEH,
3a/IaHHBIX YTUMHU (POpMyIITaMH.

YcranaBanBaTh 3aKOHOMEPHOCTH B IIOCTPOSHUM IOCIEIOBAaTEIIBHOCTH,
€CJIU BBIMTMCAHBI ITIEPBbIe HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apupMETUUYECKYI0 M T€OMETPHUUYECKYIO MPOTPECCHU TPHU
pa3HbBIX CIrIoco0ax 3aJlaHusl.

PemaTthb 3aja4u ¢ ucroip3oBanuem GopMyI N-ro wieHaapupMeTHISCKON
M TEOMETPUUECKOU MTPOrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

HN306paxkaTh WICHBI IMOCJICIOBATSIIBPHOCTH TOYKAMHM Ha KOOPJIWHATHOM
TJIOCKOCTH.

PaccmaTpuBarh nmpumMepbl NPoLecCOB W SIBJEHHI U3 peaibHOM JKU3HMU,
WUTIOCTPUPYIONINE W3MEHEHHEe B apu(pMeTHUecKOH IpOorpeccHu, B
reoOMeTpUYECKOU IIPOT'PECCHU; n300pakaTh COOTBETCTBYIOIIIHNE
3aBUCUMOCTH I'paUIecKu.

Pemarn 3adavuu, CBs3aHHBIC C YHCJIOBBIMH ITIOCJICI0OBATCIIbHOCTAMMU, B
TOM YHCJI€ 3aJladdl W3 PEATbHOMW >XH3HU C HCIIOJIH30BAHHEM ITH(PPOBBIX
TEXHOJIOTHI (PIEKTPOHHBIX TaONHI, TpadHISCKOro KAIbKyJIsATOpa M
T.IL.).

Pemiarb 3alauyd Ha CJOXKHBIC IPOLICHTHI, B TOM 4YMCJIC 3aJadd U3

https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

'Ypok TBopuecTBa «3a
CTpaHHIIaMH y4eOHHUKA
IMaTEeMaTHKIY.

'Y pok-Tripe3eHTanus
«Benukue MaTeMaTHUKI.
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peasbHON MPaKTUKHU (C UCIIOIB30BAHUCM KaJIbKYJISITOPA).
3HAKOMHUTBCS ¢ MCTOPHEii Pa3BUTHS MaTEMaTHKU

IloBTOpEHME,
0000menue,
cHUCTeMATH3aUs
3nanmii’

(18 u)

UYucina ¥ BbIYMCIEHUs] (3alHCh,
CpaBHCHHE, JeicTBUs C
JICHCTBUTEIIbHBIMUA YHCIIAMH,
YHUCIOBasi MpsiMasi; IPOLICHTHI,
OTHOIICHHUS, IIPOTIOPIINY;
OKpYTJICHHE, npuGIKeHUE,
OILICHKA; PEIICHHE TEKCTOBBIX
3aga4 apuPMeTHISCKUM
crroco6om)

OnepupoBaTh NMOHSTUSIMH. MHOXXECTBO, IOJMHOXXECTBO, OMEpPAIUN HaJ
MHOXXECTBAMH; HCHOJIb30BAaTh rpaduyeckoe NpeicTaBICHUE MHOXXECTB
JUIS. ONMCAaHUsI PeaJHbIX MPOLIECCOB U SBJICHUM, IIPU PELICHUU 3aJad U3
IPYTHX Y4eOHBIX IPEIMETOB.

AKTYyaIu3MpoBaTh TEPMHMHOJIOTHIO M OCHOBHbIC JeiicTBUs, CBSI3aHHBbIE C
YHCJaMHU. HaTypajlbHOE YHUCIJIO, IIPOCTOE U COCTABHOE 4MCHIA, IEIUMOCTb
HaTypaJbHBIX YMCEJI, IPU3HAKU ICIUMOCTH, LIEJIOC YHUCIO, MOAYJb 4YUCIA,
OOBIKHOBEHHas1 W JeCATHYHAs ApoowH, CTaHJAPTHBIM BHJ YMHCIA,
apudmeTHyecKuii KBaIpaTHBII KOPEHb.

BbINOJHATD JeiicTBHS, CDABHMBATH M YHOPSIA0YUBATH YNCIIA, IPEICTABIATh
4qycila Ha KOOPJIWHATHON NMPSIMO, OKPYTIIATH YHCIIA; BHIMOJHITH MPUKHIKY
M OLEHKY PEe3yJIbTaTa BBIYUCIICHUI.

Pematp TekcTOBBIEe 3agauM  apuPMETHYECKHM criocooom. Pemarnb
NpakTHYeCKHe 3aJadM, Cojcp)Kallhue IPOIEHTHI, JOJW, YacTH,
BBIpQXKAIOIIME 3aBUCUMOCTH: CKOPOCTh — BpPEMsI — PACcCTOSIHHUE, LieHa
—  KOJHYEeCTBO — CTOUMOCTb, OOBEM paboTel — BpeMst —
MPOU3BOJAUTEILHOCT TPYa.

Pa3ouparh peanbHbIC JKM3HCHHBIC CUTyalMH, (opmMyaupoBaTh UX Ha
SI3BIKE MATEMATHKH, HAXOAMTb pCIICHUE, MPUMEHSSI MaTeMaTHYeCKHUi
anmnapar, HHTePNPEeTHPOBATh pe3yJIbTaT

Anredopanueckue
(npeobGpa3oBaHue
anreGpanvaecKux BBIPaKCHHUIA,
IOy CTUMBIC3HAYCHHST )

BbIPpaKCHUS

OnepupoBaTb  NOHATUSIMHU:  CTEINEHb C  LEIBIM  IIOKa3aTesem,
apu(dMeTHYEeCKUH KBaJApaTHBII KOPEHb, MHOTOYIICH, ajireopandeckast
IpoOb, TOXKIECTBO.

BbINOJIHATE OCHOBHBbIE JeiiCTBUSA: BBINOJHATH PacyéThl MO (opMmyiam,
MpeoOpa3oBeIBaTh  Liejdble, JAPOOHO-pAllMOHAIBHBIE  BBIPAXKSHUS U
BBIP@KEHHSI C KOPHSAMH, PEANIM30BBIBATH PA3I0K€HWE MHOTOWICHA Ha
MHOXUTEIH, B TOM YHCJIE C WCIOIb30BaHNEeM (OpPMYyT pPa3HOCTH
KBaJIpaTOB M KBajapaTa CyYMMbl U Pa3sHOCTH; HAaXOIAUTb JOIyCTHUMBIE
3HA4YEHUsI T[EePEMEHHBIX JUIsI JPOOHO-pAllMOHAIBHBIX  BBIPAKCHUH,
KOpHEM.

MopeaupoBaTh C TOMOIIBIO (POPMYJI peasIbHbIE MPOLECCHI U SIBJICHUS

DyHKIMH (moctpoenmue,
CBOICTBa HW3YYECHHBIX (YHKIIHU;
rpadudeckoe pelieHue
YpaBHEHUU U UX CHCTEM)

OmnepupoBarb MNOHATHAMHM. GYHKOUS, TpaduKk (QYHKOIAWA, HYIH
bysknn, HPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl, yObIBaHUs, HauOOJIbIIIee W HaWMEHbIISe 3HAYCHHUS
GyHKIINUU.

AHaJIM3UPOBaTh, CPABHUBATH, 00CYKAATh CBOWCTBA QYHKIIHA, CTPOUTH WX
rpaduKy.

OnepupoBaTh NOHSITHSIMH. TpsMas IPONOPLUHOHAIBHOCTh, OOpaTHasi
MPOMOPIIMOHAIILHOCT, JIMHEWHast (QYyHKIUs, KBajapaTuyHas (QyHKIUS,
napabosna, rurnepbona.

Hcnonb30BaTh rpauKu JJis ONpPEACICHHUS CBONCTB, NPOIECCOB U
3aBUCUMOCTEM, ISl PEIIEHUs 3a7a4 U3 JAPYTUX y4YeOHBIX IPEJIMETOB U
peanbHONM >KH3HH; MOJAEJIMPOBATHL C IOMOIIBI0 TpadUKOB peabHbIC
IMPOLIECChI U ABJICHUS.

Boipakath (OPMYJIaMH 3aBUCHMOCTH MEXK/1y BETUIHMHAMM

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

IHTIK o ®I'OC (3amura
MPOEKTOB)

[IpenonaBanue Hayk B Mx-
IBoOBHHCKOM Meapece
Uers [ToOean
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[IPUMEPHASI PABOYAAL TPOTPAMMA YYEBHOI'O KYPCA «'EOMETPHS». 7-9 KJIACCBI

HEJHU U3YUYEHUSA YYEBHOI'O KYPCA
«MareMaTuky y’Ke€ 3aT€M Yy4YUTh HAJI0, YTO OHAa YM B MOPSAOKIIPUBOIAUTY, — MHCAIT
BEJIMKUI pycCcKkui yueHblii Muxann BacunseBuda JIomoHOCOB. M1 B ’TOM COCTOUT OJIHA U3 ABYX
neJsieil 00y4eHHUsIreOMETPUH KaK COCTaBHOW 4aCTH MaTE€MaTHUKHU B HIKOJIE. DTOW Lenu
COOTBETCTBYET JioKa3aTeJabHas JIUHUS ONpernogaBaHus reomeTpun. Cienys npeacTaBICHHON
paboueil mporpamMme, HaUMHAsL C CEJIbBMOTOKJIacca Ha ypoKaxX reOMETPUU O0ydaroIUiCsT yUUTCs
OPOBOAUTH NJOKA3ATEJIbHBIE PACCYKICHHUS, CTPOUTH JJOITMYECKHUE YMO3aKIIOUYEHUsI, TOKA3bIBATh
UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPHIPUMEPHI KJIOKHBIM, IPOBOAUTH PACCYKACHUS
«OT TIPOTHUBHOTO», OTIIMYAThCBOMCTBA OT MPU3HAKOB, (OpMyTUPOBATH OOpATHBIC
YTBEPKJICHUS. YUEHHUK, OBJIQJICBIIUNA UCKYCCTBOM pacCy’XJaTh, OyJAeT NMPUMEHSITHErO U B
OKpykarouied xku3Hu. Kak nucan reomerp u nnegaror Mrope®@enopouu Ilapeirug, «JiroabmMu,
NOHUMAIOIIUMH, YTO TaKOE NOKA3aTeNbCTBO, TPYAHO U JAaXKE HEBO3MOXXHO MaHUITYJIUPOBATH.
M BATOM COCTOUT BA)KHOE BOCITUTATEIBHOE 3HAUYCHUE U3YUYEHHUSI T€OME-TPUH, IIPUCYIIEE
MMEHHO OTE€YECTBEHHOMW MaTeMaTH4ecKoil mkosie.BmecTe ¢ TeM aBTOpBI IporpaMmsbl
OPEIOCTEPEraroT YUYUTEIS OT U3JINITHETO opMann3iMa, OCOOCHHO B OTHOIIICHUH Haval U
ocHoBaHui reomerpun. Ppannysckuil marematuk JKan J[pe1OHHE 1O 3TO-My ITOBOAY
BBICKa3asics Tak: «UTo KacaeTcs JSJIMKATHOU MPOOJISeMBIBBEACHUS «aKCHOMY, TO MHE KaXKEeTCs,
4TO Ha NEPBBIX MTOpPaxX HYKHO BOOOIIEe U30erarb NpPOU3HOCUTH caMo 3TO cioBo. C Ipyroii ke
CTOPOHBI, HE CJIEJIyEeT yIyCKaThb HU OAHOW BO3MO>XHOCTH AaBaThIIPUMEPHI JIOTHYECKUX
3aKJIIOYECHUM, KOTOPBIC KyJa B OONbIICH Mepe, YeEM UJIesT aKCHUOM, SIBISIFOTCS UCTUHHBIMU U
€IMHCTBCHHBIMU
ABUTaTEIsIMU MAaTEMAaTHYECKOTO MBIIIJICHUSD).
BTopoii nenpo n3yd4eHusi TeOMETPUH SIBJISICTCSI UCITOJIb30BaHUE €€ KaK HHCTPYMEHTAa IpU
PELICHUH KaK MaTeMaTHYECKUX, TAK U MPAKTUUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B peajlbHOU
KXKU3HU. OKOHYUBIIUN KypPC T€OMETPHUH NIKOJIBHUK JOJI’)KEH OBITh B COCTOSIHUU ONPEACIUTh
reoMeTpUUYECKyI0 PUTYpPY, OUCATh CIIOBAMHU JIaHHBINA UePTEXK MU PUCYHOK, HAUTH TLIOMIA/Th
3€MEeJIbHOTO yYacTKa, pac-CUYUTaTh HEOOXOAUMYIO UTMHY ONTOBOJIOKOHHOTO KaOesi Wi Tpe-
Oyempble pa3Mephl rapaka Jj1si aBTOMOOUIISI. DTOMY COOTBETCTBYETBTOPAs, BEIYUCIIUTEIbHAS
JIUHHUS B U3YUYCHUHU T€OMETPHUH B IIKOJIE. JlaHHasi TpakTUYecKasi JIMHUS SIBJIIETCS HE MEHEE
Ba)kHOM, ueMm nepBasi. Eme [lnaTton npeanuckiBai, 4ToObl «rpaxkaane [IpekpacHoro ropoia HU
B KOEM CJIy4yae He OCTaBJISIJIM T€OMETPHIO, BEJIb HEMAJIOBAXKHO JIaXKE€ MTOOOYHOE €€ IIPUMEHEHUE
— B BOGHHOM J€JI€ Ja, BIIPOYEM, U BO BCEX HAYKaX — JUJIS JIyUIIErO UX YCBOECHUS: MbI B€Jlb
3HaeM, Kakass OECKOHEUYHas pa3HHUIla CYIIIECTBYET MEX/Yy YEJIOBEKOM IPUYACTHBIM K T€OMETPUH
1 HeTIPUYACTHBIMY. [IJ1s1 TOTO YUYHTEII0 pEKOMEHYEeTCs TToA0UpaTh 3a/1a4d IMIPAKTHIECKOTO
XapakTepa Jijisl pacCMaTpHUBaE€MbIX TEM, YUHUTH JICTEU CTPOUTH MaTEMAaTHIECKUE MOJIECITH
peaJIbHBIX )KU3HEHHBIX CUTYyalluH, MIPOBOJIUTH BEIYUCIIEHUS U OLIEHUBATh aJ€KBATHOCTH
MOJIydeHHOT O pe3yiibTaTta. KpaliHe BaykKHO TOUEPKUBATH CBSI3U TEOMETPUU C JIPYTUMHU
npeaMeTaMu, MOTHUBHUPOBATH UCIIOJIL30BaTh OMPEACIICHHUSI TEOMETPHUECKUX (QUTYP U TIOHATHH,
JIEMOHCTPHUPOBATh MPUMEHEHHUE MOJTYYEHHBIX YMEHUH B (DU3UKE U TEXHHUKE. DTHU CBSI3U HauboJiee
SIPKO BUJIHBI B TeMax «BekTops», « TpuronoMmeTpruueckue COOTHOUIEHUS»,«MeTo1 KOOpJIUHAT» U
«Teopema IIudaropar.
B zakinrouenue conui€éMcst Ha BEIUKOTro MaTeMaTuka u actpoHoma Moranna Keruiepa, 4To0bI
eI pa3 NOAYESPKHYTh U METAIPEIMETHOE, U BOCITUTATEIIbHOE 3HaUeHHE reomeTpuu: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibustributum inter causas est,

cur homo sit imago Dei™”.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY Tu1aHy B 7—9 Kkiaccax n3ydaercs yueOHbIH Kypc «I eomeTpus», KOTOPbIi
BKJIFOYAET CJIEAYIOLIME OCHOBHBIE pa3/eiibl coaeprkaHus: «I'eomeTpuueckue GUrypbl U ux
cBOMCTBaY, «/3MepeHne reoMeTpuYeCKNX BEJINUHNH», a TaKKe «JleKkapToBbl KOOpAUHATHI Ha
IUIOCKOCTHY, «BekTope», «/IBukeHus miuockoctn» U «lIpeodpazoBaHusi mogoOus».
Y4eOHblil MJIaH IpelycMaTpUBACT U3yUeHHE T'eOMETPUU Ha 0a30BOM yPOBHE, UCXOAS U3 HE
MeHee 68 yueOHBIX YacoB B yUeOHOM TOJIy, BCErO 3a TpU rojia oo0yueHuss — He MmeHee 204
4acoB.



COJEP/KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUS)

7 knacc
HauaneHble noHATHA reoMeTpud. Touka, npsimasi, OTPE30K, JIyd. YroJi. Buasl yrios.
BepTukanbHbie U cMeXHBIE yTJIbl. BuccekTpuca yria. JlomaHasi, MHOIOyTrOJIbHUK.
ITapannenbHOCTH U NEPHEHAUKYISIPHOCTD ITPSIMbIX.
CummMmeTrpuuHble GuUrypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpumMepbl cuMMeTpun B
OKPY>KaloIllleM MUDPE.
OcHOBHBIE TTIOCTPOCHHS C TIOMOIIBIO HUPKYJIA U JUHEHKU. TpeyronpHuk. BricoTra, Mmeauana,
OHCCeKTpHuca, UX CBOMCTBA.
PaBHOOe1peHHBIN 1 PABHOCTOPOHHUM TpeyroidbHUKU. HepaBeHCTBO TpeyrojabHHKA.
CgBoiicTBa U IPU3HAKHU PaBHOOEIAPEHHOTO TpeyrojibHuKa. I[Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.
CgBoiicTBa U NPU3HAKH IMapaJICAbHBIX NpsiMbIX. CyMMa yIJIOB TpeyrojbHUKa. BHerHue
YTJIbl TPEYTOJIBHUKA.
[IpssmoyronbHEBIH TpeyroabHUK. CBOMCTBO MEIUAHBI ITPSIMO- YTOJIBHOTO TPEYTOJIbHHUKA,
OpOBEAEHHOM K runoTeny3e. [I[pu3nakupaBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsiMmoyrosbpHBIil TPEYTroJIbHUK C yriioMm B 30°.
HepaBeHncTBa B reoMeTpum: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM,
Teopema O OOJIbIIEM yTJI€ U OOJIbIIIEN CTOPOHE TpeyrojabHuKa. llepnenaukynsip u
HaKJIOHHAasl.
I'eomerpuueckoe mecTo Touek. bruccekrpuca yria u cepeJUHHBbIN NEPHEHIUKYJIISIP K OTPE3KY
KaK reOMeTpUYECKHE MecTa TOYEK.
OKpyYy>XKHOCTb U KPYT, XOp/Jia U AMaMETP, UX cBolcTBa. BzauMHoOepaciioiokeHue OKpy>XKHOCTH
u npssmoi. KacarenbpHast U ceKyniasi KOKpy>KHOCTH. OKpPY>KHOCTh, BIUCAHHAs B yTrOJI.
Brnucannas u onucaHHasi OKPY>KHOCTH TPEyTroOJbHHUKA.

8 kmace

YereipéxyronbHuku. IlapamiesorpamMMm, €ro mnpu3HakKd W cBoMcTBa. YacTHble ciydyau
napauieorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpar), UX IMPU3HAKU U CBOWcCTBa. Tpamnenmus,
paBHOOOKas Tparieius, €€ cBolicTBa U npu3Haku. [IpsiMmoyromnbHast Tpamnenus.

Meton yaBoenus wMeauanbl. lLlenTpanbHas cummerpus. Teopema dPaneca U Teopema O
OPONOPIUOHAIIBHBIX OTpPE3Kax.

Cpennue JTUHUHU TPEYToJIbHUKA U Tpaneuu. LlenTp macc TpeyroiabHUKa.

I[MTonobue TpeyronbHUKOB, kKo3(dunueHt mnoaodus. IlpuszHaku NOHMOOUST TPEYrOJIbHUKOB.
I[Tpumenenue nogoOus TIPU PEIICHUU MPAKTHYECKUX 3ada4.

CpolicTBa 1UIOmIaAEe TeoMeTpuueckux ¢uryp. PopmMynbl Ui TUIOIIAIA TPEYyTroOJIbHUKA,
napajuiesorpaMma, pomoa u Tparnenuu. OTHONICHHUE TuIonaae mogo0HBIX QUTYP.
Brruucnenue riomiazied TpeyrodbHUKOB U MHOTOYTOJIBHHKOB Ha KJIeT4aTol Oymare.

Teopema Ilugaropa. I[Ipumenenue teopemsl I[Iudaropa npu permieHUu NpakTUYECKUX 3a7a4.
CuHyCc, KOCHHYC, TaHI€HC OCTpPOro Yyrja IpsIMOYTOJIBHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPHUUIECKOE TOXAESCTBO. Tpuronomerpudeckue GpyHkouu yrioB B 30°, 45° u 60°.
Bnoucanuble W 1eHTpaJibHBIE YTJIbl, YIrOJl MEXJY KacaTe€abHOW H XOpAOoU. YTIbl MEXIY
XOpJaMHu U CEeKyNIMMH. BrimcaHHBIE W ONHCAaHHBIC YETBHIPEXYTOJIbHUKH. B3anmMmHOe
pacrnoJio)keHHue ABYX OKpyxkHocTel. Kacanme okpyxHocteil. OOmume kacaTeJibHbIE K JIBYM
OKPY>KHOCTSIM.

9 kaace

Cunyc, xocunyc, TaHreHc yriioB ot 0 go 180°. OcHOBHOE TPUTIOHOMETPUYECKOE TOMXKIAECTBO.
dopmysibl IPUBEACHUS.

Pemenne tpeyronbHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHUHYCOB. PeleHne mnpakThudecKux
3a7a4 C UCIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CHHYCOB.

ITpeobpazoBanme mogoous. [Togo0ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mponW3BEeAEHUM OTPE3KOB XOPJZ, TEOPEMBI O MPOU3BEACHHUH OTPE3KOB CEKYIIHX,
TEOpeMa O KBaapaTe KacaTeJIbHOM.

BekTop, anmHa (MOAyJIb) BEKTOpPA, COHAIIPABJICHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO



HallpaBJICHHBIC BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallUM HAJ
BeKTOpaMu. PasznokeHue BekTOpa IO JABYM HEKOJUIMHEapHbIM BeKkTopaM. KoopauHarsl
BeKkTOpa. CKalsipHOE NPOU3BEIACHHE BEKTOPOB, NPUMEHEHHE JUIsI HAXOXXACHUS IJIMH U
YIJIOB.

JekapToBbl KOOPAWHATHI HAa IIJIOCKOCTHU. Y pPaBHECHUA MPSIMON U OKPY>KHOCTH B KOOpAUHATAX,
IepeCceYEeHUE OKPYKHOCTEN U NPpAMBIX. MeTOo KOOPpAMHAT U €ro IPUMEHECHHE.

IIpaBusibHBIE MHOTOYTOJIBHUKM. JlIMHA OKpy’>KHOCTH. l'panycHasa m panuaHHas Mepa yria,
BBIYMCIICHHE JJIMH AYyT OKpYy>KHOCTeu. [Inmomane kpyra, cekropa, CerMeHTa.

JIBMO>KEHUsI IIJIOCKOCTH M BHYTPEHHHE CUMMETPpHUH (pUryp (3JIeMEeHTapHbI€ MpPEACTABICHUS).
[TapannensHbiii nepeHoc. [IoBOpOT.

INIAHAPYEMBIE TIPEIMETHBIE  PE3VJIbTATBI OCBOEHHUSA IPUMEPHOM PABOYEM
MPOT'PAMMBI KYPCA (ITIO TOJAM OBYYEHUS)

OcBoenue yueOHOro kypca «l'eomerpusd» Ha ypOBHE OCHOBHOI'O OOIIEro OOpa30oBaHUs JIOJHDKHO
o0ecrieunBaTh JOCTHIXKCHHUE CIICIYIONINX MTPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 kJaace

- Pacrio3naBaTph M3y4eHHBIE T€OMETPUYECCKHUE (PUTYPBI, OIPEACHATh X B3AaUMHOE PaCIIOJI0KECHHE,
H300pakaTh reOMeTpUYECKUE (PUTYpPhI; BBINOJHITH YEPTEKH MO YCIOBUIO 3aj1auu. MI3MepsTh JIu-
HEWHBIC U YyIJIOBBIE BEJIMYUHBI. PeniaTh 3a/1a4u HA BBIYUCIICHUE JUIMH OTPE3KOB U BEJINYUH
YTJIOB.

- Jlemate rpyOy1o OIIEHKY JUHEWHBIX U YTJIOBBIX BEJIMYMH MPEAMETOB B pealbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3znuuate pa3zmMepsl 3TUX OOBEKTOB IO MOPSAKY BEJIMYHUHBIL.
- CTpouTh 4EpPTEKU K I'€OMETPUUECKUM 3ajadaM.

- Ilonp30BaThCs NpU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, HCIIOJb30BAaTh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBLHUKOB IIPU PEILLISHUN 3a/Jad.

- IIpoBOAUTE JIOTUYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TEOPEM.

- Ilonmp30BaThCsl MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJJbHUKOB, CBOUCTBOM MEIUAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOI'O TPEYTOJIBHUKA, B PELLIEHUH I'€OMETPUYECKUX
3aj1a4.

- OnpenensaTh NapauieIbHOCTh MPSMBIX C IOMOIIBIO YTJIOB, KOTOpbIe 00pa3yeT ¢ HUMU
cekyasi. OnpenesnsiTh NapauieIbHOCTHIPSIMBIX C MOMOIIIBIO PAaBEHCTBA PACCTOSIHUN OT TOUEK
OJHOM NPSAMOU 0 TOYEK APYTOu IMPAMOM.

- Pemrate 3az1aumn Ha kiieTryaToil Oymare.

- [IpoBOANTH BBIYUCIIEHUS] M1 HAXOJIUTh YHUCJIOBbIE U OYKBEHHbIE 3HAUEHUSI YTJIOB B
rEOMETPUUYECKUX 3a/1a4ax C UCHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHUH ABYX IMapalyIeIbHBIX
OpsIMBIX CeKylle. PemaTe nmpakTuyeckue 3aj1aqyd Ha HAXOXKJAEHHUE YTJIOB.

- Bnajets moHSITHEM T€OMETPUUYECKOT0 MECTa TOUEK. Y METh ONPeAensaTh OMCCEKTPHUCY yTIia U
CEepPEeINHHBIN NEPIEHIUKYJISP K OTPE3KY KaK T€OMETPUUYECKHUE MECTA TOYEK.

- ©OopMyJIMPOBATh ONIPEAEICHUA OKPYXKHOCTU U KPyTa, XOPAbl U AUaMeTpa OKPYKHOCTH,
MOJIB30BAaThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSTH 3TU CBOMCTBA NPHU PEUICHUMU 3a1ad.

- BiiazeTs noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaX0IuTh €€ 1eHTp. [loap3oBarbes
(dakTaMu 0 TOM, YTO OHCCEKTPUCHI YTIIOB TPEYrOJIbHUKA IEPECEKAIOTCS B OAHON TOYKE, U O TOM, UTO
CEepEeIMHHBIE NTEPIIEHAUKYIISPEI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOYKE.

- Biazets noHATHEM KacaTeIbHOU K OKPYKHOCTH, ITOJIb30BaThCA TEOPEMON O MEPIEHANKYIIPHOCTH
KAcaTeJIbHOU U pajinyca, IIPOBEIEHHOIO K TOYKE KaCaHUsl.

- [lonp30BaTbCs MPOCTEHIIMMHA F€OMETPUYECKAMU HEPABEHCTBAMH, TIOHUMATh UX NMPAKTUYECKUI CMBICIL.

- [IpoBOAUTE OCHOBHBIE TEOMETPUYECKHE ITIOCTPOCHHUSI C IIOMOIIBIO LIUPKYJIS U JINHEUKHU.

8 kuracc
- Pacrio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BAThCS UX CBOMCTBAMU IIPU
PEILICHNN T€OMETPUYECKUX 3a/1a4.
- [IpuMeHATH CBOMCTBA TOUKU NIEPECEUEHMSI MEUAH TPEYTOJbHUKA (LIEHTPA Macc) B PEIICHUH 3a/1au.
- Bragets nonsTHEM cpeaHel TMHUM TPEYTOIbHUKA U TPANCLIUK, IPUMEHSTh X CBOWCTBA IIPU PEILICHUU
reomeTpuueckux 3aaad. Ilonb3oBarecsa Teopemon Pasneca U TEOPEMOM O MIPONOPLUUOHAIBHBIX OTPE3Kax,
IIPUMEHATD UX JUIS PELICHUS IPAKTUYECKUX 3a1a4.
- [IpuMeHATH IPU3HAKH 110100 TPEYTOJIBHUKOB B PEIICHUN T€OMETPUIECKHX 3a/1a4.



- [Tons3oBatbes Teopemoit [Tudaropa mist pemeHns reOMeTpUYECKUX U MTpaKTUUeCKuX 3a1ad. CTpOUuTh
MaTEMaTUUYECKYI0 MOJIENb B IPAKTUYECKUX 3a/ladaX, CaMOCTOSITENILHO JIENaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOILNE JJINHBI.

- Biiazers noHATHAMU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOrO YIJIa IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tosp30BaTbCs ’TUMH MOHATHAMMU JUIS PELICHMS] IPAKTUYECKUX 3a]1a4.

- Beruucinsate (pa3nuyHbpIME CIIOCOO0aMH) IIIOMIAIh TPEYTOIbHUKA U IJIOUIaId MHOTOYTOJIBHBIX (UTYP
(1moJIB3ysCh, I'Zle HEOOXOAUMO, KAJIbKYJIATOPOM). [IpMMEHATh MOoNy4YeHHbIE YMEHHSI B IPAKTUYECKHX 3a/1a4ax.

- BnageTp NOHATUSAMYU BOMCAHHOIO U LIEHTPAJIBHOI'O YIJIA, UCIIO0Ib30BaTh TEOPEMBI O BIIMCAHHBIX YIJIax, yriax
MEXIYy XOpJaMH (CEeKYIIMMHU) U yIJIe MEXy KacaTeJIbHON M XOPI0H IPpU pelIeHNH FeOMETPUUECKUX 3a/1au.

- Birazers noHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHATH CBOMCTBA OIIMCAHHOTO YETHIPEX YT OJIbHUKA
IIPY PELICHUY 3a7ad.

- [IpuMeHATH NOTy4YeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTH MAaTEMATUUYECKUE MOJIENHN JUIsl 3a/1a4 peabHOI
KHU3HHU U IPOBOJUTH COOTBETCTBYIOIUE BHIYUCIICHUS C IPUMEHEHHEM OO0 U TPUTOHOMETPHUH (I10JIb3YSICh,
r7ie HE0OXOIMMO, KAJIbKYJIITOPOM).

9 kJacce
- 3HaTh TPUTOHOMETPUUECKHE QYHKIIUUA OCTPHIX YIJIOB, HAXOJUTH C UX TTOMOIIBIO PA3JIMYHBIC SJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pPEHICHHE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ moMoribio
KaJIbKYJIATOPA) JUTUHBI U YTJIBI 111 HETAOTMYHBIX 3HAYCHHM.
- [Tonp3oBatbest hopmynamu MPUBEACHHS] © OCHOBHBIM TPUTOHOMETPHUICCKIM TOXKISCTBOM ISl HAX 0K ICHUS
COOTHOUIEHUH MEXAY TPUTOHOMETPHUUECKUMHU BETUYMHAMMU.
- Mcnionb30BaTh TEOPEMBI CUHYCOB Y KOCUHYCOB JUISl HAXO0KAECHUS PA3JIMYHbIX 3JIEMEHTOB TPEYrOJIbHUKA
(«pelieHue TPEyroJbHUKOBY), IPUMEHSTh UX MPHU PEIICHUH FT€OMETPHUECKUX 3aau.
- Bnagets mousTHSMU mpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX YJIEMEHTOB IMOJOOHBIX QUTY.
[Tonb30BaThCs CBOMCTBAMH MMOAOOMS MPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIIATH JJIMHBI U HAXOIUThH YIJIbl Y
no00HbIX puryp. [IpumeHsaTh cBOWCTBa MO00US B MPAKTUYECKUX 3a7a4aX. Y METh IPUBOAUTH TPUMEPHI
NMoI0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.
- [Tonib30BaTHCS TEOPEMAMM O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUHN OTPE3KOB CEKYIIUX, O KBAIpaTe
KacaTeJbHOM.
- [Tonp30BaThCs BEKTOpaMu, MIOHUMATh UX TEOMETPUUECKUN U (PU3UUECKHUIN CMBICH, TPUMEHSTh UX B PEIICHUH
reOMeTpPHUYECKUX U Pu3ndeckux 3aaad. [[puMeHsaTs ckansipHOoe MpOou3BeIeHIUE BEKTOPOB JIJIsl HAX0XKICHUS
JUTMH U YTJIOB.
- [Tosib30BaTBHCA METOIOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHSTH €r0 B PELICHUU FEOMETPUUYECKUX U
MPAKTUYECKUX 3a7a4.
- BnageTs NOHATUAMU HNPABUIBHOIO MHOTOYTOJIBHUKA, JNIMHBI OKPYKHOCTH, JUIMHBI IYyTH OKPY>KHOCTH U
pallaHHON MEpHI yIiia, YMETh BBIYUCIATH IUIOIIAb KPyra U €ro yacteil. [[puMeHsTh noiaydYeHHbIe YMEHUS B
MPAKTUYECKUX 3a7a4ax.
- HaxoauTs ocu (Miu EHTPBI) CAMMETPHUH (PUTYD, TPUMEHSIThH IBM)KCHHS TUIOCKOCTH B MMPOCTEHUIIINX CITyJasX.
- [IpuMeHATh ONyYEHHbIE 3HAHHS HA IPAKTUKE — CTPOUTH MATEMATUUECKUE MOJIEH JUIS 3a/1a4 PeajJbHOU
JKU3HH U IPOBOJAUTH COOTBETCTBYIOININE BEIYUCIICHHS C MPUMEHEHHEM TI0I00MS] 1 TPUTOHOMETPUUIECKUX
GyHKIHH (TTONIB3YSACh, TI€ HEOOXOANMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA(IIO I'OJAM OBYYEHMA) -
I'EOMETPUA

7 xnacc (68 uv)

Haspanne OcCHOBHbBIE BH/bI IESITELHOCTH 00Y4aI0MIAXCSE JJIeKTPOHHbIE
pa3aesa (Tembl) OcHOBHOE coaep:kaHue JBL A y 1 p BocnurareabHblil
(undpossbie)
Kypca (4Mc/I0 4acoB) acrekT
obpa3oBare/bHbIE
pecypchl

«30J10Tast OCEHbY:

IIpocreiimue IIpocreiimme reomerpudeckue @®opMyJIHPOBATHL OCHOBHBIC MOHSITHS M OINPEACICHUSI. https://resh.edu.ru/
reoMeTpuiecKue OOBEKTHI: TOYKH, MPSMBIC, JIy4H Pacno3HaBaTh U3y4eHHbBIE FT€OMETPUUYECKUE (QUTYPEI, ONpeaeasiTh https://nsportal.ru/ DoToKoHKYypC. 1IpasaHuK
(urypsi M YTJIbI, MHOTOYTOJILHHUK, JIOMaHAasl. MX B3aMMHOE PACHOJIOKEHHUE, BBIIOJHATE YEPTEXK 10 YCIOBUIO — : «Kpacku ocenun». Konkypce
M HX CBOMCTBA. CMeKXHbI€ U BEPTUKAJIIbHBIC YTJIbI. 3a1a4u. mw MOJENOK U3 IPUPOHOTO U
HN3mepenue Pa6oTa ¢ MpocTeHIIUMHU YepTEKAMMU. IIpoBoauTnh npochefmme TIOCTPOCHUS C ITIOMOIIBIO https://multiurok.ru/ GpocoBoro Marepuana
reoMeTPUYECKUX H3mepeHrne NUHEUHBIX U YTJIOBBIX OUPKYJIsI U JIMHCUKU.
BEJINYMH BEJIMYHH, BBIYUCIICHHUE OTPE3KOB U H3mepsaTh NUHEHHBIC U YIJIOBBIC BEJIMYUHBI I'€OMETPHUYECKUX U
(14 v) YIJIOB. HPaKTHIECKUX OOBEKTOB.
Tlepumerp u mnomans ¢Guryp, OnpeaensiTb «Ha Ta3» pa3Mephbl pealbHBIX OOBEKTOB, IPOBOJIUTH
COCTaBJIEHHBIX U3 IIPSIMOYTOJILHUKOB| TpyOyIo OIEHKY UX pa3MEpOB.
Pemiares 3a7auu Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYHUH YIJIOB.
PemaTp 3a1aud Ha B3aMMHOE PACHOJIO0KEHUE I'€OMETPUYECCKUX
¢uryp.
IpoBoauTs KIacCH(HUKAIHMIO YIVIOB, BBIYUCJASTH JUHCHHBIC U
YTJIOBBIE€ BEJIMYMHBI, MPOBOAUTHL HEOOXOAUMBIE JOKa3aTEIbHBIC
paccyxaeHus.
3HAKOMUTBLCSI C MCTOPHeii pa3BUTHS T€OMETPHHI
TpeyrojbHUKH IlonsiTue O paBHBIX TPEYroJbHHUKaX Pacno3HaBare mapbl paBHBIX TPEYrOJbHUKOB Ha TI'OTOBBIX https://resh.edu.ru/ HuTennexryanbHbie
(22 u) U TIEpBUYHBIE IIPEACTABIEHUS O gyepTexax (C yKkazaHHEeM IMPU3HAKOB). httos://nsportal.ru/ MHTEPHET — KOHKYPCHI IO
paBHBIX (KOHTPYIHTHBIX) (uUrypax. BeIiBOoANTE cieacTBUA (PAaBEHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB) M3 NHps./nsportal.iuf B : MaTeMaTHKe.
Tpu npU3HaKa paBeHCTBa PaBEHCTB TPEYrOJIbHUKOB. https://infourok.ru/ [T THMHHYTKH HA ypOKaX:
TPEYTOJIbHUKOB. @opMyaMpoBaTh ONPEAEICHUS: OCTPOYTOJIBHOIO, TYIOYIOJIBHOTO, https://multiurok.ru/ ICratuctuka u 30K
IlpusHaku paBeHCTBa NpsIMOYTOJIbHOIO, paBHOOEIPEHHOTO, PaBHOCTOPOHHET O
NPsSIMOYTOJIBHBIX  TPEYrOJIBbHUKOB. TPeyrOIbHUKOB; OWMCCEKTPHCHI, BBICOTHI, MEOMWAHBI TPEYTOJBHUKA;
CBoticTBO MeIuaHbI CEepEeAUHHOTO NEPHEHAUKYIApa OTPE3Ka; IEPUMETPATPEyrOJIbHUKA.
OpPsIMOYTOJILHOI'O TPEYTrOJbHUKA. ®dopmyaupoBaTh  CBOMCTBA U HOpPU3HAKU  PaBHOOEAPEHHOTO
PaBHOOe g peHHEIC u TpPEeyroJIbHUKA.
PaBHOCTOPOHHHUE TPEYTOIBHUKH. CTpouTh YepTexH, peliaTh 3aJa4H C IIOMOIIBIO HAXOXKIACHUS PaBHBIX
[Ipu3naku u cBoiicTBa TPEYTrOJILHUKOB.
paBHOGEIPEHHOTO TPEYTOJIbHUKA. IIpuMeHATHh IPU3HAKU PABEHCTBA IIPSIMOYIOJIbHBIXTPEYTOJIbHUKOB B
[IpoTup GonbIIel CTOPOHBI 3aJ1a4ax.
TPEYTOJbHUKA JICKUT OOJIBIITUU YToJIL. HUcnoan3oBarhb LII/I(I)pOBbIe peCypChl AJisi HCCIe0OBaAHUA CBOMCTB
IIpocTeiiimne HepaBeHCTBA B U3y4YaeMBbIX QUTYD.
reomeTpun. HepaBeHCTBO 3HAKOMHUTBCS ¢ MCTOPHell pa3BUTHS T€OMETPUU
TpeyronbHuka.HepaBeHcTBO
JIOMaHOM.
IIpssMOYTOIBHBIN TPEYTrOJIBHUK C
yriom B 30°.
[lepBbie moHsATUS O
JI0Ka3aTeJIbCTBAX B F€OMETPUU
MapanuenbHbie IlapaiensHbIC IIpsMEIE, ux DopMyIHPOBATh MOHATHE [1aPAUICIBHBIX MIPSIMBIX, HAXOJAUTH https://resh.edu.ru/ a1 pruHaHCOBOH
npsiMble, CyMMa yIJji0B cBOCTBA, TIsaThIit MoCTyJaT IPAKTUYECKUE IIPUMEPBHI. https://nsportal.ru/ rPaMOTHOCTH.
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TpeyrojbHuka(l4 u)

EBxnupna. Hakpect JIeKaIue,
COOTBETCTBCHHBIC u
OJJHOCTOPOHHHUE YTJIbL

(oO6pa3oBaHHBIE TIpU MEPECEUYCHUU
MmapaIeJIbHBIX MPSIMBIX CEKYIIeH).
IIpu3Hak mapaIeIbHOCTH MPSIMBIX
yepe3 PaBEHCTBO PACCTOSIHUI OT
TOYEK OJHOH IIpsIMOM 1O BTOPOU
apsi- MOH.
Cymma  yrioB
MHOTI'OyTOJIbHUKA.

Bremnue yriasl TpeyrojabHUKaA

TPpEYroJbHUKa 58

HN3yuaTs cBoiicTBa yriioB, 00pa3oBaHHBIX IIPH EPECCUCHUN
MapaJuIeIbHBIX MPSIMBIX CEKYIIeH.

IIpoBoauThs [O0KAa3aTENLCTBA MAPAJUICIBHOCTH JBYX MHPSAMBIX C
TMOMOIIIBIO YTJIOB, OOPa30BaHHBIX IIPU TEPECEUEHHUH STUX MPSIMBIX
TpeTbell TpsiIMOH. BBIYHCAATH CyMMY YIJIOB TpEyrojJbHUKA U
MHOTOYTOJIbHUKA.

HaxoauTe  4ynciaoBele U OyKBEHHBIE  3HAYE€HWUs yIJIOB B
reOMEeTPUUYECKUX 3a/ladaX C UCIOJIb30BaHUEM TEOPEM O CyMME YIJIOB
TpeyroabHUKA U MHOTO- YyrOJIbHHUKA.

3HAKOMHUTBLCS ¢ HCTOPHell pa3sBUTUSI T€OMETPUU

https://infourok.ru/
https://multiurok.ru/

'Y pOK-IIPOEKT.
JleHb crnaBsHCKOM
[MUCBMEHHOCTHU U KYJIbTYpPbL

OKpy:KHOCTBH
KpYT.
T'eomeTpuueckune
MOCTPOEHUS

(14 )

OKpY>KHOCTB, XOPJIbl U JTUAMETPHI,
ux cBoiictBa. KacarenpHast K
OKPY>KHOCTH. OKpYy>KHOCTb,
BOHCaHHass B yroi. Ilorsarue o
I'MT, mnDpumeHeHue B 3ajadax.
Buccekrpuca 17§ CepeauHHBIN
NEPIEHANUKYIISIP Kak
reOMETPHUUYECKHE MECTa TOUCK.
OKpY>XHOCTb, ONHCAaHHAasI OKOJIO
TpEeyroJibHUKa. Brincannast B
TPEYTOJIBHUK OKPYXHOCTB.
IIpocretimue 3a1aun Ha NOCTPOSHUE

@®opMyIHPOBATH ONpeAeJeHUsA. OKPYXXHOCTH, XOpJbl, JUamMeTpa Hu
KacaTeJbHOH K OKpyXHOcTH. M3ywyarh HUX CBOWCTBaA, NPU3HAKU,
crpouthb ueprexu. McciienoBarb, B TOM YHCIEe MCNOJb3Ysl HUGpoOBbIe
pecypchbl: OKPY)KHOCThb, BIIMCAaHHYIO B YIrOJI; ILEHTP OKPYXHOCTH,
BITMCAaHHOW B YT'OJI; PABEHCTBO OTPE3KOB KacaTEIbHBIX.

Hcnoas3oBare Metoa I'MT st nokazarenbCcTBAaTEOPEM O
MepeCceYCHUN OMCCEKTPUC YIIIOB TPCYTrOJIbHUKA U CEPECIUHHBIX
NEePIEeHIUKYJISIPOB K CTO-pOHAM TpEyroJibHUKa ¢ nomoibo ['MT.
OsJajieBaTh NOHATUSMM BIHCAHHOW M ONMCAHHOMOKPYXKHOCTEH
TPEYroJbHUKA, HAXOIUTH [EHTPBIITUX OKPYKHOCTEH.

Pemiats OCHOBHBIC 3a/1aUyM HA MOCTPOEHME: YIJa, PABHOI'O JaHHOMY;
CEepeAWHHOTO IMEPHNEeHAUKYIsApa HJAaHHOTO  OTpE3Ka; NOpsSIMOU,
MPOXOJSIICH 4Yepe3 JaHHYI0 TOYKY U MEpIEeHIUKYJISIPHOW JaHHOM
OpssMOM; OHCCEKTPUCHl MTAaHHOTO yIrjla; TPEYroJbHUKOB MO
Pa3INYHBIM DJIEMEHTaM.

3HAKOMHUTBHCS ¢ HCTOPUEll Pa3BUTHsI T€OMETPUH

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

'Ypok-mipe3eHTanus
«CoBpeMeHHas
MaTeMaTHKa.

'Ypok - MaremaTuueckas
BUKTOPHHA

IloBTOpeHue, 0600eHIE
3HAHMUI
(4w

IToBTOpenue u o00oOIICeHUE
OCHOBHBIX ITOHSITUH W METOJOB

Kypca
7 xiacca

PemaTh 3aJauM Ha MTOBTOPEHHUE, WILTIOCTPHUPYIOIIHE CBSI3H MEXKITY
Pa3TUYHBIMHU YaCTAMHU Kypca

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

Ve Poccuiickoit Hayku -
ITOCTIDKEHHS B 00JIaCTH
MaTeMaTHKH.

JleHb KOCMOHABTHUKH

8 kuace (68 u)

Ha3Banmue pazaena
(TeMBbI)
Kypca (4HcjI0 4acoB)

OcHoOBHOE coaep:kaHue

OcHoBHBIE BHU/IbI A€ATCJIBbHOCTH oﬁyqammnxcn

DJIeKTPOHHBIE
(uudposbie)

o0pa3oBaTeibHbIEPECYPCH|

BocnurarebHbIH
acmeKT

Yerpipéxyroabuuxu (12

)

ITapammesorpaMmm, ero IIpU3HAKH

u cBolictBa. YacTHble ciydyau
rnapayuieJIorpaMmMoOB

(IpsSIMOYTOJIBHUK, pomo,
KBaapar), ux OPU3HAKU u

cBoiictBa. Tpanenusi. PaBHOOOKas
H TIPSIMOYTOJIBHAST TPATICIIHH.

VY nBoenue MeJTUaHBblI.
LlenTpanbHasscuMMeETpUs

N300paxkaTh U1 HAXOAUTH Ha YEPTEKAaX UYETHIPEXYTOJbHUKHU Pa3HBIX
BUJIOB U HUX DJICMCHTHI.

DopMyTHPOBATH ONpeAeeHNsI: TapauieorpaMma, MpsiIMOYTOJIbHUKA,
pom0a, KBaJpara, Tpamnenu, paBHOOOKOM Tparenuu,
NPsIMOYTOJILHON Tpamneuuu. Jloka3biBaTh M HCNOb30BATH NPH pelieHuH
3aJa4 NMpU3HAKW W CBOWMCTBa: mapajuiejorpamMma, IpsiMOYTOJILHUKA,
pomoa, KBaJpara, Tpamneunuu, paBHOOOKOM Tparnemnuu,
l'IpS[MOyFOJ'[bHOﬁ Tpancunu.

IIpuMeHATH MeTO yABOCHUS MEIHMAHBI TPEYTOJIbHUKA.
HUcnoab3oBaTh HU(POBBIE pecypchl sl HUCCICIOBAHUS CBOWCTB
n3ydaeMbiX GUTYyp. SHAKOMHUTBHCS ¢ UCTOPHEN pa3BUTHS r€OMETPUU

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

«3o50Tast OCEHb:
‘DorokoHkypc. [Tpa3nHuk
«Kpacku ocerny. Konkypc
MOJEIOK U3 IPUPOTHOTO U
OpocoBoro Marepuana
Bukropuna « CoiicTBa
METBIPEXyTrOJILHUKOB)
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Teopema Panecau
Teopema o
MPONOPUHOHAIBHbIX
0Tpe3Kax, MoJ00HbIe
Tpeyrojabuuxu (15 v)

Teopema aneca u Teopema o
MPOMOPLUOHAIBHBIX OTPE3Kax.
CpenHsis JHUHUSL TpPEyrOJbHUKA.
Tpanenus, e€ cpenHsist IMHUS.

IIponopinonaneHbie OTpE3KHU,
TITOCTPOECHHUE 4eTBEPTOTO
MPONOPLUUOHAIBHOIO OTPE3Ka.
CaoiicTBa LeHTpa macc B
TPEYTONbHHUKE.

ITomoGuBIE  TpeyroabHUKH. Tpu

IIpoBoaguThs NOCTPOEHHUsI C IOMOIIBIO LUPKYJI U JIMHEUKH C
HCTIOJIb30BaHuEe TeopeMbl dasieca U TEOPEMBbI O MPONOPIHOHAIBHBIX
OTpe3Kax, CTPOMTh YETBEPTHINA NMPONOPLHOHAIBHBIN OTPE30K.
IIpoBoauThs J0KA3aTENBLCTBO TOIO, YTO MEAHAHbl TPEYrOJbHUKA
TepeceKkaroTcsi B OJHONW TOYKE, U HAXOAMTBh CBS3b C IIEHTPOM Macc,
HaXOAUTh OTHOIIEHHE, B KOTOPOM MEIUAHBI NENSATCA TOYKOH HX
nepecedeHus.

HaxoauThs m0M00HBIE TPEYroJbHHUKM Ha TOTOBBIX UYepTekax C
yKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOJ00MS.

Pematn 3agavu Ha HO,HOGHBIC TPpEYTrOJIbHUKH C IIOMOIIIBIO

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

MHTenneKTYyanbHbIe
MHTEPHET — KOHKYPCHI IO
MaTeMaTHKe.
[MATHMUHYTKH Ha ypOKax:
Cratuctrka n 30K

MpU3HaKa mogoous CaMOCTOSITEILHOTO IMTOCTPOSHUSI YepTeKeH N HAXOXKACHHUS MOJT00HBIX
TPEYTOJIbHUKOB. IIpakTnueckoe TPCYTOJIbHUKOB.
IIpHMCHEHHE IIpoBoauTH J0KA3aTENHBCTBA C UCIIOIH30BAHUEMIIPU3HAKOB ITOIOOMSI.
Jloka3pIBaTh TPU MPHU3HAKa MOJ00OHUS TPEYTOJIBHUKOB.
IIpuMeHsATHL NOTy4YEeHHbIE 3HAHUS MPH PEIISHHU T€OMETPUYECKUX U
MPaKTHYECKUX 3a7ad.
3HAKOMUTLCSI C MCTOPHeii pa3BUTHS T€OMETPHHI
Ilromane. IMonsitue 06  o6mieit  Teopun | OBaageBaTh NePBHYHBIMH NpeACTaBJIeHHAMH 00 oOmei Tteopun | https:/resh.edu.ru/ Jlru GunarcoBoi
i IPaMOTHOCTH.
Haxome}“me IO TH. Iowmaau EMepBI), ¢opMy1MpOBaTH CBOMCTBA IIOIIAAH, BBIACHATE HX https://nsportal.ru/ p
JIomaen Ddopmybl 151 IO HaIJISIIHBIA CMBICII. httos://infourok.ru/ Y pOK-TIPOEKT.
ps: . .
TPeyroJibHUKOB TPEYTOJIbLHHUKA, BeiBoauth (opMynbl IDTOmamM IapauiesiorpaMma, TpeyroJIbHHKA, JleHb cliaBsHCKON
H MHOTOYT0JIbHBIX napajuienorpamma.  OTHOIICHHUE Tpaneunu u3 GOopMyJIIbI TUIOUIAIN IIPSIMOYTONBHUKA (KBajaparTa). https://multiurok.ru/ IMMCbMEHHOCTH U KYJIbTYPBI
¢uryp. Ilromann nIomanen  TPEYroJIbHUKOB — C | BripoauTh (pOPMYIIbI IIIOMIATH BBITYKIOTO YETHIPEXYTOMBHUKA Yepes

nono6ubIx ¢uryp (14
)

OOIIMM OCHOBAHHEM HJIA OOl
BBICOTOM.

Brruucnenue niomanei CIloXHBIX
(uryp uepes pazbueHre Ha YaCTH U
JIOCTPOCHHUE.

ITnomtanu ¢uryp Ha KIeTYaToON

auaroHaaW W yroj mexay HuMu. HaxoauTs momanu ¢uryp,
H300paKEHHBIX Ha KJIeT4aTol OyMmar, HCIoJib30BaTh pa3OUeHHEe Ha
4acTH U JOCTPOCHHE.

Pa36upaTe nmpuMepbl HCIOJB30BAaHMS BCIIOMOTIaTEJILHOW IUIOIIAAN
JUISL PEIICHUsI TEOMETPUYECKUX 3a/ad.

HaxoauTh 1omaam mogo0HsX Guryp. BeIYHeasTh Mmiomam

Gymare. pa3JIMYHBIX MHOTOYTOJBHBIX QUTYD.
TTnomamxu OJ00HBIX ¢duryp. Pemiath 3a/1a4M Ha IUIOMIA/b C IPAKTHYECKUM COCPKAHUEM
Breraucnenue mromanei. 3amadu ¢
MPAaKTHYECKUM COJIepKaHUEM.
Pemienre 3ama4 ¢ HOMOILIBIO
MeToaa BCIIOMOTaTCJIIbHOU
IUIOIIA A
Teopema IMudaropau Teopema ITudaropa, eé Jloxa3piBaTh TeopeMy Iludaropa, MCmojib30BaTh https://resh.edu.ru/ HcToprdeckuii 5KCKype

Havyaja
TPHIOHOMETPUH
(10 )

JIOKa3aTeJIbCTBO W IPHUMCHEHHE.
Obpatras Teopema [Iudaropa.
OrmpenieneHue
TPUTOHOMETPUUSCKUX QYHKIIUH
OCTpOro yria,
TPUTOHOMETPHUYECKHUE
COOTHOILLICHUS B MPAMO-yroJIbHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKISCTBO.
CoOTHOIIEHUsI MEXy CTOPOHAMH
BIIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
cyriamMu B 45° u 45°; 30° u 60°

€€ B IIPAKTUYECKUX BBIUYUCICHUAX. POPMYJINPOBATHL OIpEIEICHUs
TPUTOHOMETPUYECKUX (DYHKIUH OCTPOro yria, MPpoOBepsiTh UX
KOPPEKTHOCTH.

BBIBOAUTH TPUIOHOMETPHUECKHE COOTHOIICHHS BIPSMOYTOJIEHOM
TPEyTOJIbHHUKE.

HccnenoBaTh COOTHOIIGHUS MEXKIY CTOPOHAMH B IIPSIMOYTOJIBHBIX
TpeyrojibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.
Hcnoab3oBaTh (hopMyIIBI [IPHUBEICHUS u
TPUTOHOMETPHYECKOE TOXKISCTBO JJISI HAXOXKICHHS

OCHOBHOC

COOTHOIICHUH MEX/Ty TPUTOHOMETPUIESCKIMHU (QYHKITHUSAMHI Pa3IHIHBIX
OCTPBIX YTJIOB.

IIpuMeHATH TOyYeHHBIE 3HAHUS U yMEHHS NPUPEIICHUN
IIPAaKTUYECKUX 3a7ad.

3HAKOMUTBLCS ¢ HCTOPHEll pa3sBUTUsI T€OMETPUU

https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

«3mepenue miomanen»
'Ypok - MaTemMaTuuecKas
BUKTOPHHA



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

Yriabl B OKpY:KHOCTH.
Brnucannbie

U ONHUCAHHBbIE
YeTbIPeXyroJibHUKH.
KacarejbHble

K OKPY>KHOCTH.
Kacanue oxkpy:xHocTeit
(13 v)

BrnincanHble ¥ 11eHTpanbHBIE YTIIBL,
YToa MEXKAy KacaTeJbHOI U XOpIOoil.
VYT1ibl MeXAy XOopAaMHu U
CEeKYIIUMMU.

Brnucannsie n onucaHHbIe
4eThIPpEXYTOJIBHUKHU, UX INPU3HAKU
u cpoiicTBa. IlpuMenenue »sTux
CBOICTB

IpU PEUICHUU I'€OMETPUYECKUX
3ajJ1ad.

B3aumHoe  pacnonoxkeHue
okpyxHocTeli. Kacanue
OKPY>KHOCTEM

IBYX

DopMyTHPOBATH OCHOBHBIC OIPE/EIICHUs], CBSI3aHHBIC C yIJIaMHU B
Kpyre (BIHCAHHBIH yrojl, IEHTPaJILHBIA yroi).

HaxoauTes BNucaHHBIE YT, ONUPAIOIINECS HA OJHY YTy,
BBIYHUCJIATH YTJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHEBIX yIJIax,
TEOpPEMBI O BIIMCAHHOM HYETHIPEXYTOJIBLHUKE, TEOPEMBI O
[EHTPAJIBHOM yTJIe.

HccnenoBarh, B TOM YHCIE C TOMOINBIO ITU(POBBIX PECYPCOB,
BIIMCAaHHbIE W OIHMCAaHHBIE YETBIPEXYTOIBHUKU, BBIBOJAUTE HX
CBOMCTBa W IIPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA M NMPU3HAKU MIPU PELISHUH 3a7a4

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

Mccnenopanune «Ilonodue B
MCKYCCTBE)

CBos urpa «OKpyXHOCTb,
TPEYTrOJIbHUK,
METHIPEX YT OIEHIKY

IloBTOpenue, 0600meHNE
3HAHUM
(4 9)

IToBTOpEHUE OCHOBHBIX MOHATUHN U
METOJOB KypcoB 7 W 8 KJaccos,
o0oO01eHne 3HaHMt

Pematp 3amaym Ha IIOBTOPCHHUE, WIIFOCTPUPYIOIIHUEC CBsA3U MEKIY
pas3IndHbIMH HaCTsIMH KypcCa

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

Jlenb Poccuiickoil HaykH -
ITOCTIDKEHHS B 00J1aCTH
MaTeMaTHKU.

JleHb KOCMOHABTUKH

9 kumace (68 4)

Ha3Banue paznena

HOBHBIE BU/BI IeSITeIbHOCTH 00y4aI0 X sl KTPOHHBI o
(TembI) OcHOBHOE cofepKaHHe OcHOBHbIE BHABI €ATEILHOCTH 00y4alomuxc neKTpoHHbIe BocnuTaTeabHblii
(uudgposrbie)
Kypea (YHC/I0 4acoB) acmeKT
o0pa3oBaTe/ibHbIE
pecypcbl

Tpuronomerpusi.
TeopemMbl KOCHHY-

COB M CHHYCOB.
Pemenue TpeyrojibHMKOB
(16 1)

OmnpeneneHne TPUTOHOMETPUIECKHUX
¢pysxumit yrmoB ot 0° mo 180°.
Kocunyc u curyc npsimoro u Tynoro
yria. Teopema KOCHUHYCOB.
(O606ménHas) TeopemMa CHHYCOB (C
paanycoM OIMCAaHHOI OKPY>XHOCTH).
HaxoxxaeHue 1jiuH CTOpoH U
BEJIMYHMH YTJIOB TPEYrOJIbHUKOB.
dopmyna mIomanu TPEyTroJILHUKA
yepe3 JBE CTOPOHBI U YI'OJ MEXIY
HuMu. Popmyna mJomaau
4eThIPEXYTOIbHUKA YEPE3 ero
IHarOHAIN U yTOJI MEXXIy HUMH.
IIpakTnueckoe npuMeHEHHE
JIOKa3aHHBIX TEOPEM

DopMyJHPOBATH OMNpeeeHHs] TPUTOHOMETPHUECKUX (DYHKIIMI TYHBIX
U INPSIMBIX YTJIOB.

BbIBOOMTB TeOpeMy KOCUHYCOB U TEOPEMY CHHYCOB (C paanycoM
OTNMMCAaHHOW OKPY>KHOCTH).

Pemrats TpeyrojibHUKH.

PemiaTh mpakTUYECKHE 3a/adM, CBOSIINECS K HAXOKICHUIO
Pa3IUYHBIX DJIEMEHTOB TPEYTOJILHUKA

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

«30I10Tast OCEHbY!
dorokoHkypce. [Ipaznuuk
«Kpacku ocenn». Konkypc
[OJEJI0K U3 IIPUPOTHOTO U
OpocoBoro Marepuana
IBuxropuna « CBoiicTBa
MEeTBIPEX YT OJILHUKOBY

IIpeoGpa3zoBanue
nogodus. Merpuyeckue
COOTHOIIIEHHUS

B OKPY:KHOCTH

(10 )

ITonsiTHe 0 TMpeoOpazoBaHUH
moo0usI.

COOTBETCTBEHHBIC 3JICMCHTBI
MOT0OHBIX QUTYDP.

Teopema 0 TIPOU3BEICHUH OTPE3KOB
XOopHd, TeopeMa O MPOU3BEICHUH
OTPE3KOB CEKYyIIUX, TeopemMa o
KBaJpare KacaTeIbHOM.
IIpumenenue B

PEIIICHUH TEOMETPUUCCKUX 3aaau

OcBauBaTh MOHATHE IPeoOpa3OBaHUS TIOJOOUS.

HccnenoBaTh OTHOIICHUE JIMHEHHBIX 2JIEMEHTOB (QUTYpP MpPHU
npeoOpazoBaHny nonodus. HaxoauThs npuMeps! mogodust B
OKpy>XKarouieil AeicTBUTEIbHOCTH.

BBIBOAMTHL METPUUIECKHE COOTHOIICHUS MEXY OTPE3KaAMH XOPJI,
CEKYHIIUX U KacaTCJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB H
IMOJOOHBIX TPEYTOJIBHUKOB.

PemaTh reomeTpuiueckue 3a4avuy U 337191 U3 pPeaTbHOMN KU3HHU C
HCIIOJIF30BAHNEM MOJOOHBIX TPEYTrOJIbHUKOB

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

/THu hpuHaHCOBOM
TPaMOTHOCTH.

'Y POK-TIPOEKT.

JleHb craBsHCKOM
MMHICEMEHHOCTH U KYJIBTYPBI



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

BexTopsl OmnpeneseHue BEKTOPOB, CI0KESHNE Hcnoan30BaTh BEKTOPHI KaK HAIPABIICHHBIE OTPE3KH, HCCIAEA0BATH https://resh.edu.ru/ Mcropuyeckuii SKCKYpC
(12 v) U Pa3HOCTHh BEKTOPOB, YMHOXKEHHUE reoMeTpHUecKuil (mepemenieHne) M (QU3NUECKUM (CUIa) CMBICIEI https:/nsportal.ru/ «M3mepeHue rIomanei

BEKTOpa Ha YHCIIO. BEKTOpPOB. httos:/finfourok ru/ |Ypox - MaTemarudeckas

dusmdecknii U reoMeTpUIECKUt 3HATh oOmnpejedeHUsl CyMMbl M DPa3HOCTH BEKTOPOB, YMHOXKCHUS DEpS./INTOUroK.r/ BUKTOpUHA

CMBICJT BEKTOPOB. BEKTOpa HA YHUCJIO, MCCJAeI0BATH TECOMETPUUECKHH M (DU3HMYECKUH https://multiurok.ru/

Paznoxxenne BekTOpa 1O ABYM CMBICIIBI DTUX OIEpaIuii.

HEKOJUIMHEAPHBIM BEKTOpaM. PemaTh reOMETpUYECKHE 3a/1a4H C UCIIOJIB30BAHHEM BEKTOPOB.

KoopauHaTel BEKTOpA. PackJjiabIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

CkanspHoe MIPOU3BEICHHE Hcnoib30BaTh CKASIPHOS IPOU3BEICHUE BEKTOPOB, BHIBOAUThH €TI0

BEKTOPOB, €ro MHOPUMEHEHHE IJIisI OCHOBHBIC CBOWCTBA.

HaXOXKIEHUS JJIMH U yTJIOB. Bprumcasitb CymMMy, pa3sHOCTh H CKaJLIpHOE IIPOU3BEICHUE

Pemenne 3amay ¢ nomouisro BCKTOPOB B KOOpAWHATAX.

BEKTOPOB. IIpuMeHsITH CKaJsIpHOE IPOU3BEICHHUE Il HAXOXKACHMS JUIMH U

IIpumeHnenue BEKTOPOB IS YyTJI0B

pelieHus 3alad KHHEMaTUKH |

MEXaHUKH
JexapToBBI JlekapTOBbI KOOPAHHATHI TOYCK OcBauBaTh TOHSATHE  INPSIMOYTrOJIBHOH  CHCTEMBI  KOOPJHWHAT, https://resh.edu.ru/ Mcropuyeckuii 3KCKype
KOOPAUHATHI Ha Ha IIOCKOCTH. JEKapTOBbIX KOOPJAMHAT TOYKH. https://nsportal.ru/ «Merox koopauHaT B
miaockoctH (9 1) VYpaBHeHue  npsMoil.  YrioBoH BpIBOAMTBL ypaBHECHHE NPSIMOM U OKPY>KHOCTH. BbBLIeNsATH IOJIHBII httos://infourok.ru/ MOPEXOACTBE U

KO3 PHUIIMEHT, TaHIMeHC  yrja KBaJpaT Uil HAXOXKJICHUs LIEHTpa U pajuyca OKPYXHOCTH IO €& ntps./7infourox.ru’ BO3/1yXOIIaBAHUE»

HaKJIOHA, napasulieyibHbIe u YPaBHEHHUIO. https://multiurok.ru/

MEePIEHINKYJISIPHBIE MPSIMbIE. Pemath 3aJa4M Ha HAXOXXJCHHE TOYEK IIEPECCUYCHMs MPSIMBIX U

VYpaBHenue OKPY>KHOCTH. OKPY’KHOCTEH C TOMOIIBIO METOAa KOOPJIUHAT.

HaxoxaeHne KOOPIMHAT —TOYCK Hcnoab3oBaTh cBOicTBa yrioBoro koddduuueHTa mNpsAMOH IpHU

epeceuCHus  OKPY>XHOCTH " pELICHUHU 3a1a4, IS OIIPEIACIICHUs PACIOIOKEHUS IPSMOM.

MIPSIMOH. IIpuMeHATH KOOPIWHATBHI TMPU PEHICHWH T'e€OMETPUYECKUX U

Meton KOOpAMHAT HPU PELIEHUU
TeOMEeTPHUIECKUX 3ajad.

Hcnonp3oBanue MeToaa
KoopauHaT B MIPAKTHICCKUX
3agadax

MPaKTUYECKHUX 3aj1a4, /ULl IOCTPOCHUSI MaTeMaTHYECKUX MoOJeIeH
peanbHBIX 327124 («KMETOJI KOOPIHUHATY).

IMoab30BaTbCs UISE TOCTPOSHHST M HUCCIENOBAaHHMI HU(POBBIMU
pecypcamu.

3HAKOMHUTHCSI ¢ HCTOPHeEil pa3BUTHS TEOMETPUU

IIpaBuiabHbIe
MHOTOYT0.IbHUKH.
JIInHA OKPYKHOCTH

U IJI0mAaAb Kpyra.
Bobruncienne miomaznei

(CR))

IIpaBunbHBIE MHOTOYTOTBHUKH,
BBIYHCJICHUE UX 2JIEMEeHTOB. Yucio
[ ¥ nnmHa okpy’KHOCTH. JlnmHa
IyTU OKpPY’KHOCTH. PammnanHas
Mepa

yria.

IImomanes Kpyra M €ro 3J€MEHTOB
(cexkTopa u cermMeHTa). BeluucieHue
iomaae QGuUryp, BKIFOYAIOIINX
3JIEMEHTHI KpyTa

DopMyIMpPOBATH OIPEACICHUE NMPABWIBHBIX MHOIOYTOJIBHUKOB,
HaXO0JUThb UX DJICMEHTBHI.

IMoab3oBaTbesl MOHSITHUEM JUIMHBL OKPYXXHOCTHU, BBEIEHHBIM C
IMOMOIIBIO MIPABUIBHBIX MHOTOYT'OJIbHUKOB, ONPeJeasTh X[ )
AJIUHY OYyTU U PaJiUaHHYIO MEpy yria.

ITpoBoauTh mepexoa OT paJuaHHON MEphI yIja K rpaJyCHONH U
Ha000POT.

OnpenejsaTs iomags Kpyra.

BeiBoauTh ¢opmydibl (B I'pagyCHOH M paguaHHOI Mepe) s JJIMH
AyT, MIolaaeid CEKTOPOB U CEIrMEHTOB.

BBIYHCAATH TUIOMAaN (GUTyp, BKIFOYAIOUINX JIEMEHTHI OKPY>KHOCTH
(xpyra).

HaxoauTh 1uioniay B 3ajladax peajibHOW KU3HU

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

M HTeIeKTYyalIbHbIE
MHTEpHET — KOHKYPCHI TI0
MaTeMaTHKe

IBuktopuna «BekTopsl u
BEJTMIHHBD)

JIBUKEeHNs MJI0CKOCTH
(6 v)

TToHsiTe O ABM>KEHUH TIIOCKOCTH.
ITapannenbHblil nepeHoc, MOBOPOT
ncumMmMmeTpusi. Ocu U HEeHTPHI
CUMMETpPHH.

IIpocretimue npumMeHeHUs: B
pelieHun 3aaay

Pa30upaTth @puMepsl, HWUIIOCTPUPYIOIIHNE
LIEHTPOB U OCEW CUMMMETPHUHU.
DopMyIMPOBATH ONPEIENIEHUs MapayIebHOTO MepeHoca, MoBopoTa 1
oceBOM  cuMMeTpuu. BpIBOAMTB HUX  CBOICTBa, HAaXOAUTh
HCIIOABHUXXHBIC TOYKH.

HaxoauTh HEHTPHI H OCH CUMMETPHUH MTPOCTEUIIUX PUTYP.
IIpuMeHsaTh NapajulelibHbINA NMEPEHOC U CUMMETPUIO IIPU PELICHUU
reOMEeTPUUECKHX 3a1a4 (pa30uparb IpUMEPHI).

INOHATHA OBHUXXCHUA,

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

Jlens Poccuiickoii Haykn -
IMOCTHXKEHUs B 00s1acTn
MaTEMaTHKH.

/leHb KOCMOHABTUKU
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HWcnoab3oBaTh Uil IIOCTPOCHHUST W HUCCIEeNOBaHHWl LHU(POBbBIC
pecypcesl

IloBTOpEHME,
000011IeHHE,
CHCTEeMATH3ALUSA
3HAHMII’

(7 )

IToBTOpEeHNE OCHOBHBIX HOHSITHI
MMETOI0B KypcoB 7—9 Ki1accos,
00600111eHIEe U CUCTeMaTH3allus
3HaHuil. ITpocreiimue
reomerpudeckue GUrypsl U UX
cBoiicTBa. M3mepenue
Te€OMETPUUECKUX BEJIMYHUH.

TpeyroapHuku.

ITapannensHble u
NEePHEeHANKYIISIPHBIE TIPSMBIE.
OKpy>XHOCTbH u KpYT.
I'eomeTpuueckue MOCTPOCHMUSI.

VYT1ibl B OKpY’KHOCTH. Brincanusle
u OIIMCaHHBbIE OKpPYKHOCTH
MHOI'OYTI'OJIBHUKOB.

IIpsimast 1 OKPY>KHOCTb.
YeTpIpE€XyroabHUKU. Bonucanubsie
HONHCAaHHBIC YEeTHIPEXYyTOJILHUKH.
Teopema Iludaropa wu Hagana
TpuroHomerpun. Pemenne oo6mmux
TPEYrOJIbHUKOB.

IIpaBHIBHBIC MHOTOYTOJIBHUKH.
IIpeoOpazoBaHUs MIIOCKOCTH.

JBwxenus. [Tomooue. CummeTrpusi.
ITnomaas. Beraucienue ruiomiaiaci.

ITmomanm nomoOHBIX GUryp.
JlexkapTOBBI KOOPpAUHATHI HA
TUIOCKOCTH.

BekTopsl Ha IJIOCKOCTHU

OnepupoBarh NOHATHSAMH: Qurypa, Todka, MpsMas, YyroJ,
MHOT'OYT'OJIbHUK, paBHOOEOPEHHBIIT u PaBHOCTOPOHHUH
TPEYTrOJIbHUKU, OpsAMOYTOIBHBIN TPEYTOJIBHUK, MeauaHa,

OHCCceKTpHUca W BBICOTa TPEYrOJIbHHKA, MapajuieiorpaMM, poMo,
OpsIMOYTOIBHUK, KBaJpaT, Tpalelus; OKPYy»KHOCTb, KacaTeJabHas;
paBeHCTBO M moyoone GUryp, TPEyroJIbHUKOB; NapajuIeIbHOCTh U
OepIICHAUKYJSIPHOCTE  IIPSIMBIX,  yIOJI  MEXIy  HOpsIMBIMH,
CHUMMETPHUsI OTHOCHUTEIBHO TOYKH M TPSIMOM; JIMHA, PAaCCTOSHUE,
BEeJINYHHA yTJja, INIOMAalb, IISPUMETP.

HUcnoab3oBarh GopmMyJibl: IepUMETpa U IUIOMIAH MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXKHOCTH H IUIOMIAJIH Kpyra, o0béMa MpsSIMOYTrOJBHOTO
napanjeyenunena.

OnepupoBaTh NOHATUSAMHU: TIPSIMOYTOJIbHAs CHCTEMa KOOPIAHMHAT,
BEKTOP; MCHMOJB30BATh ATH IOHSTHUS JUISI TIPEACTABICHUS NaHHBIX U
peuieHus 3amad, B TOM YHCJIE W3 JPYTUX YYEOHBIX MPEIMETOB.
PemiaTh 3a1a4u Ha MOBTOPEHHUE OCHOBHBIX IMOHATHI, WIUTIOCTPALIUIO
CBsI3€M MEXAY Pa3jIUYHBIMHU YacTsIMH Kypca. Beioupars meroa s
pelIeHus 3a1a4u.

PemiaTb 3a1auM U3 IIOBCEIHEBHOM >KU3HU

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

Mccnenosanue «Ilogobue B
MCKYCCTBE»

IBupryanbHast 3KkcKypcus
«Buapl IBM>KEHUH B
mpodeccusix»

IPerieHue mpakTHKO-
OpUCHTHPOBAaHHBIX 3a/1a4 1-5

OI'D.



https://resh.edu.ru/
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PABOYAS MPOTPAMMA  YYEBHOI'O KYPCA «BEPOATHOCTb M CTATHCTHUKA».7 - 9 KJIACCBI

HEJHA U3YUYEHUSA YYEBHOTI'O KYPCA
B coBpeMeHHOM IM(PPOBOM MHUPE BEPOATHOCTh U CTATUCTUKA IPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTbD, KaK C TOUKH 3PEHHUs] NPAKTHUECKUX IIPUIJIOKEHUH, TaK U UX POJIM B OOpa30BaHMM,
HEeO00XO0AMMOM KaXXJIOMy 4deJioBeKy. Bo3pacTtaer uncio npodeccuil, mpu oBIaJ€HUU KOTOPBIMU
TpebyeTcst xopolias 0a30Basi TOATOTOBKA B 00IACTH BEPOSITHOCTH M CTaTUCTHUKH, TaKas
IMOJATrOTOBKA BAaXKHA JUJIsI IPOAOJDKEHUsI 0Opa30BaHUs U JJIsl yCHEIIHONW MpodecCuOHaIbHON
Kapbephbl.
Ka>xp1il 4es10BeK NOCTOSHHO NPUHHUMAET PEIICHUSI HA OCHOBEHUMEIOIINXCS Y HErO JaHHBIX. A
JUIs1 OOOCHOBAHHOT'O TIPUHSITHS PELISHUS B YCIOBHSIX HEJOCTAaTKa MM U30BITKAa NHPOPMALIUHA
HEe00X0J1MMO B TOM YHCJIE XOPOILIO C(hpOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE
MBIIICHUE.
HNMeHHO no3TOMY OCTPO BCTajla HEOOXOAUMOCTh C(hOPMUPOBATH Y O0yUarOIIUXCs
(pyHKIIMOHATBHYIO TPAMOTHOCTB, BKITIOYAIONIYIO B CE0sI B KAUYE€CTBE HEOTHEMIIEMOM
COCTAaBJISIIOIIEH YMEHUE BOCOPUHUMATh U KPUTHUYECKU aHAIU3UPOBaTh HH(MOPMAIHIO,
MPEACTABIICHHYIO B Pa3JIMUHBIX (popMax, IOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX
peabHBIX MPOLIECCOB U 3aBUCUMOCTEMN, MPOU3BOAUTH IIPOCTEUIIINE BEPOSITHOCTHBIE PACYETHI.
3HAKOMCTBO C OCHOBHBIMU HNPUHIUIIAMU cOOpa, aHaIW3a U NpPeACTaBJICHUs JaHHBIX U3
pa3IUYHbIX cep )KU3HU 00IIeCTBa U roCcyJapCcTBa IMPHUOOIIAeT O0yUJarOIIUXCsl K OOIIECTBEHHBIM
nHTepecam. M3ydeHnne OCHOB KOMOMHATOPUKH pa3BUBAET HABBIKU OpraHU3alM nepedopa u
I10JICYETA YMCIIa BAPUAHTOB, B TOM 4YHCJI€, B IIPUKJIAIHBIX 3a/Ja4aX. 3HAKOMCTBO C OCHOBaMH
Teopuu rpadoB co3aaéT MaTeMaTHYeCKU PyHIaMEHT 17151 GOPMHUPOBAHUSI KOMIIETCHIINN B
obsiactu THPOPMATUKU U LUPPOBBIX TeXHOJIOrui. [ToMumMo 3TOr0, Npu N3y4eHUHU CTATUCTUKU U
BEPOSITHOCTHU O0OTalIal0TCs MPEACTABICHUS YYallluXCsl O COBPEMEHHOM KapTUHE MHUpa U
METOJ1aX €ro ucciaeaoBaHus, GopMHUPYETCINOHUMAaHNE PO CTATUCTUKHU KaK UCTOUYHUKA
COLIMAJIbHO 3HAYNMMOM MH(OPMAIIMU U 3aKJIaAbIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIJIEHUS.
B cooTBeTcTBHUM C TaHHBIMU LIEJISIMU B CTPYKTYpe OporpamMmsl yueOHOTO Kypca «BeposiTHOCTB
U CTAaTHCTHKa» OCHOBHOM IIKOJIbI BBIJICJICHBI CJIEIYIOIIHE COJEPKATEJIbHO-METOAUYECKHE
JIMHUU:
«IIpencraBieHre JaHHBIX U OINHCATEJILHASI CTATUCTUKA»; «BepOosiTHOCTBY; « DJIEMEHThI
KOMOMHATOpUKN»; «BBenenue B Teoputo rpadgos».
Coneprxanue nuHuu «lIpeacraBieHue JaHHBIX U oNUcaTeIbHAasl CTAaTUCTUKA» CIIy’KUT OCHOBOM
JUIs1 GOPMUPOBAHUSI HABBIKOB pabOThI ¢ HH(pOPMAIUEH: OT YTEHUSI U UHTepHpeTaluu
uHGoOpMaIuu, TPEACTABICHHON B TaOIHUIIaX, HA JUarpaMmax u rpadukax g0 coopa,
MIpEeJCTaBJICHUS U aHaAJIM3a JaHHBIX C UCIIOJb30BAaHUEM CTAaTUCTUUECKHUX XapaKTEPUCTHUK CPEIHUX
u pacceuBaHus. PaboTtasi ¢ JaHHBIMH, OOy4aroliecs y4aTcsi CHUThIBaTh U UHTEPIPETUPOBATH
JIaHHBIE, BBIIBUTAaTh, apTyMEHTUPOBATh U KPUTUKOBATh NPOCTENUIIINE TMIIOTE3bI, PA3MbILLUIATH
HaJ ¢aKTOpaMH, BHI3BIBAIOIIUMU U3MEHUYUBOCTD, U OLICHUBATh UX BJIUSHHUE Ha
paccMaTpuBaeMbl€ BEJIMUUHBI U IIPOLIECCHI.
MNHTYyUTHBHOE TIPEICTABIIEHUE O CIIyYalHOW N3MEHYUBOCTH, HCCIIETOBAHHUE 3aKOHOMEPHOCTEN U
TEHJICHIIUH CTAHOBUTCSI MOTUBHUPYIOIIENH OCHOBOM JJIs1 U3YyYE€HUsI TEOPUU BEPOSATHOCTEN.
Bonbiioe 3HaueHue 3/1eChb UMEIOT MPAKTUYECKUE 3aJlaHUsI, B YaCTHOCTHU OIIBITHIC
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMU.
[TonsiTue BEpOSATHOCTH BBOAUTCS KaK Mepa NpaBaonoao0us ciydaiiHoro coositus. [lpu
W3y4YE€HHUH Kypca 00ydarolyecs: 3HaKOMATCS ¢ TPOCTEUIIIMMHU METOJaMH BBIYHCIICHUS
BEPOSITHOCTEU B CIIyYaWHBIX IKCIEPUMEHTAaX C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHA MCXOaMHU,
BEPOSATHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMH CTaBUThH pelIaTh OoJiee CIOXKHbIC 3a1aun. B
KypC BXOIAT HadaJIbHbIC NIPEICTABIICHUSA O CIIyYaWHBIX BEJIMYMHAX U UX YHUCJIOBBIX
XapaKTEepUCTUKAX.
Taxke B paMKax 3TOTr0 Kypca OCYILIECTBIISIETCS 3HAKOMCTBO OOYy4YarOLUIUXCsl C MHOXKECTBAMU U
OCHOBHBIMH ONE€PALIMSIMU HAJ MHOXKECTBAMM, pACCMAaTPUBAIOTCS IPUMEPHI IPUMEHEHUS 111
pelieHus 3a1a4d, a TAaK)Ke MCIOJIb30BaHUs B JPYTHX MaTeMaTHUYECKHUX KypcaxHu y4eOHbIX
npeameTax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B 7—9 knaccax u3zydaercsi Kypc «BeposiTHOCTh M CTaTUCTHKa»,B KOTOPBII BXOJST pa3Aeiibl:



«IIpencraBneHne TaHHBIX U ONHCATEIILHAS CTATUCTHKA»; «BeposATHOCTEY; «DJIeMEeHTHI
KOMOMHATOpUKN»; «BBenenue B Teopuio rpados».

Ha m3yuyenne manHoro xypca orBoauT 1 y4ueOHBII yac B HEIEIIOB TEYCHHE KaXKIOTO rojaa
o0yuenwus, Bcero 102 yueOGHbIX yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUS)

7 kanacc
IIpencrasieHnue JaHHBIX B BUJIC TAOIUII, TUarpaMm, rpaduKoB. 3arioJTHEHUE TaOIUI, YTCHUE
M TIOCTPOCHHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHE rpaduKoB
peanbHBIX nporieccoB. M3Biaeuenne naGopMaluy U3 JuarpaMm U TaOJIUIl, UICIOJIb30BaHUE U
WHTEpHOpeTalus JTaHHBIX.
OnucarenbHas CTaTUCTHUKA: CpeJiHee apu(pMeTHIecKoe, MeInaHa, pa3Max, HanOoJIbIlIee U
HauMEHbIIIee 3HAaUYCHUsT Habopa YUCIOBBIX JIaHHBIX. [[puMepsl cirydailHOW M3MEHYHUBOCTH.
Ciy4JaiiHBIN SKCIIEpUMEHT (OITBIT) U ClIydaifHOe coObITHE. BepositTHOCTh B 9acTtoTa. Poib
MaJIOBEPOSITHBIX U MPAKTUYCSCKU JOCTOBEPHBIX COOBITHI B IIPUPOJIC U B OO1IecTBe. MOoHEeTa U
UTpaJibHAsE KOCTbB TCOPHHU BEPOSITHOCTEH.
I'pad, Bepmnna, pedpo. CreneHns BepuinHbl. Yuciao p€dep u cyMMapHasi CTETIEHb BEPIIHH.
IIpencraBnenue o cesizHoctu rpada. Llernmu v nuknel. [Tyt B rpadax. O6xon rpada (3iIepon
nyTh).[IpencraBienue o6 opueHTHpoBaHHOM Tpade. Perrenue 3amauc nomomiplo rpados.

8 knacc
IIpencraBnenne naHHBIX B BHUAE TaOIHL, guarpamm, rpagukoB. MHOXKECTBO, 3JIEMEHT
MHO>KECTBa, MOAMHOXecTBO. Oriepaliuy HaJ MHOXXECTBaMU: 00bEeJIMHEHHUE, TIepeceUeHueE,
jonojiHeHue. CBoiicTBa olnepanuii HaJl MHOYXKECTBAMU: IE€PEMECTUTEIILHOE, COYETATEIIbHOE,
pacrpeieIuTesIbHOEe, BKIItoUeHus. VMcnonp3oBaHue rpauyeckoro MnpeacTaBICHUsI MHOXKECTB
JUIsI OITMCAHMsI PEeaJbHBIX ITPOIIECCOB U SIBJICHUI, IIPU pPEUICHNUHU 3a]a4.
HMN3mepenne paccenBaHus JaHHBIX. /Jlucnepcrst U cTaHAapTHOE OTKJIIOHEHHE YHCJIOBBIX
Habopos. /[luarpamma paccenuBaHUsI.
DJeMeHTapHbIe COOBITUSA cityualiHoro onbiTa. CiryyaiiHble cOObITUS. BeposiTHOCTH COOBITHIA.
OnbIThl C PABHOBO3MO’KHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU. CityuyalHbIN BBIOOp. CBA3b MEXIY
MaJIOBEPOSTHBIMH U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMHU B IPUPOJIE, OOIIIECTBE U HAYKE.
JepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTH ITYTH, CYILIECTBOBAHUE BUCSYEH BEPIINHBI, CBSI3b MEXTY
YHCIIOM BepUIMH U uncioM pédep. IlpaBuno ymHokeHus. Pemenue 3a1ad ¢ momomnibio rpados.
[IpoTuBomnonoxubie coobiThd. uarpamma Jitnepa. OObenuHeHue u nepecedueHune coosiTnii. HecoBmectHbie
coObITHs. POpMyIIa CI0XKEHUS BEPOSITHOCTEN. Y ClIoBHas BepoATHOCTh. [IpaBuiio ymHoxeHus. HezaBucumblie
cobpiTus. IlpencraBienne SKcriepuMeHTa B BUE JiepeBa. Pemenune 3a1au Ha HaXOXKEHHUE BEPOSITHOCTEHN C
IIOMOILBIO JIEpEBA CIIy4YaWHOI'O PKCIEPUMEHTA, JUuarpaMm Oiiepa.

9 kJacc
IIpencrasieHune JaHHBIX B BUJIE€ TAOIUIl, JUarpamMmM, rpapukoB, MHTEpHpeTalus JaHHbIX.
YreHue u ocTpoeHUe TalJIHll, 1UarpaMM, rpauKoB MO pealbHBIM JIAHHBIM.
IlepecTtanoBku u pakropuan. Coderanus u yucio couertanuil. TpeyronpHuk Ilackans. Pemenue
3a7a4 C UCIOJIb30BAHUEM KOMOMHATOPUKH.
I'eomeTrpuueckast BeposiTHOCTh. CiiydalHBIN BBIOOP TOUKHU M3 (PUTYPBI HA TLJIOCKOCTH, U3
OTpE3Ka U U3 AYTU OKPY>KHOCTH.
HcneiTanue. Ycnex n Heynaua. Cepusi HCTIBITAHWN 10 epBOro ycnexa. Cepust UCIIbITaHUM
Bepnynnu. BepossTHOCTH COOBITUH B cepur uUcnblTaHu bepHysuin.
CnydJaiiHasi BeJIMUMHA U paclpeaeICHUE BEPOSITHOCTE. MaTeMaTHYeCKoe OXXHUIaHUE U
aucniepcusi. [IpuMmepsl MaTEMaTHYECKOTO OKUIAHUS KAK TEOPETUYECKOIO CPEIHEr 0 3HAUCHUS
BEJIMYMHBI. MaTeMaTU4eCKOe OKUIAaHUE U JUCIEPCHUS CIIy4YallHON BEJIMYHUHBI «UHUCIIO YCIEXOB B
CepUU UCHbITaHu bepHyim».
ITonsitTne o 3akoHe OoJybIMX Yuceld. M3MepeHne BEpOSITHOCTESHC MOMOIIBIO 4acToT. Poib u
3HAa4YCHUE 3aKOHA OOJIBIINX YHCEI B IIPHUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHSI PABOYEN ITPOTPAMMBI KYPCA
(IO T'OAAM OBYYEHMUA)

IIpenmeTHbIE pe3ynbTaTbl OCBOEHUs Kypca «BeposTHOCTh M cTaTUCTHKa» B 7—9 kiaccax



XApPaKTCPUIYHOTCs CICAYIOINMA YMCHUAMMN.

7 kaacc
- HuraTh nH(pOpMALHIO, TIPESACTABICHHYIO B TaOIUIAaX, HA JUarpaMMax; MpeACTaBIsSITh JaHHBIC B
BHJIC TAaOJIHIl, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIEC (CTOJIOUATHIC) U KPYTOBBIC) 110 MaCCHBaM
3HAYCHUU.
- OnuckeIBaTh U HHTEPIIPETUPOBATHh PeaAIbHBIC YMCIIOBBIC JIAaHHBIC, IPESACTABICHHBIC B TaOJIMIIaX,
Ha JuarpamMmax, rpadukax.
- MUcrionp30BaTh AJ1s1 ONUCAHUs IAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKHU: CPEIHES
apudmeTndecKoe, MeauaHa, HanOoJIbIIIee U HAaUMEHbIIIee 3HAYCHUSI, pa3Max.
- UmeTh nipeacTaBiieHHUE O CITy4aifHOW M3MEHYHBOCTH Ha ITpUMepax MeH, (GPU3NICCKUX BEIIMYHH,
AHTPOIIOMETPUYCCKUX JTAaHHBIX; UMETh IIPEACTABIICHUE O CTATUCTUICCKOU YCTOMYHUBOCTH.

8 knacc
- N3BnekaTts u npeobpa3oBrIBaTh HH(GPOPMALIMIO, TPEACTABICHHYIO B BUJIE TaOJIMIl, JUATPAMM,
rpaduKOB; IIPEACTABIISITh JAHHBIE B BHJIE TAOJMI, IUarpaMm, rpaduKoB.
- OnuchIBaTh JaHHBIC C TOMOMIBIO CTATUCTUYECKUX MTOKa3aTeJIeh: CpeAHNX 3HAUCHHUN U Mep
pacceuBaHus (pa3Max, JUCIIEPCHUSI U CTAHAAPTHOE OTKJIOHEHHE).
- HaxonuThp 4acTOTHl YHCIIOBBIX 3HAYE€HUH U YacCTOThI COOBITUH, B TOM YHCIHE I10
pe3ysibTaTaM U3MEpeHUI U HaOJIIOJCHUH.
- HaxoauTpe BEpOSITHOCTH CIIydalHBIX COOBITUN B OIBITaX, 3Hasi BEPOSITHOCTU 3JIEMEHTAPHBIX
CO6I)ITPII>1, B TOM YHCJIC B OIIbITaXC PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHUSIMH.
- Ucnonp30BaTh rpauyecKkre MOJEIU: A€PEBO CIIyYalHOr O SKCIIEPUMEHTa, JUarpaMMbl
Diinepa, yuciaoBasl npsimasl.
- OnepupoBaTh NOHITHUSIMH: MHO>KECTBO, ITOJIMHOKECTBO; BBIMOJHATH OIE€PAIlUX HAJl
MHO>XECTBaMM: 00beIUHEHHUE, IEPECCUYCHHUE, JOTOITHEHHNE; TIEPEYHUCIISITH DJIEMEHTHI MHOYKECTB;
MIPUMEHSTh CBOMCTBAa MHO>KECTB.
- Ucnionb30BaTh rpaduyueckoe MpeICTaBIICHUE MHOYXECTB M CBSI3€H MEXKTy HUMHU JUJISI OTTMCAHUS
MIPOIIECCOB U SIBJIEHUI, B TOM YHCJIE TP PEIICHUH 3aJ1a4 U3 APYTUX yUeOHBIX MPEIMETOB U
KYpPCOB.

9 kJacce
- N3BnekaTts u npeoOpa3zoBrIBaTh HH(GPOPMAIIHIO, TPEACTABICHHYIO B PAa3JIMYHBIX HICTOYHUKAX B
BHUJIC TAOIHI, AUarpaMm, rpadrKoOB; TIPEJICTABIISTh JaHHBICE B BUAE TAOJUII, JTHArpamm,
rpa¢duKOB.
- Pentath 3a/1aun opraHu30BaHHBIM IIEPEOOPOM BapPUAHTOB, a TaK- )K€ C UCIOJb30BaHHUEM
KOMOHWHATOPHBIX MPaBUJI U METOJIOB.
- Ucnonp30BaTh onmucaTeIbHbIE XapaKTEPUCTUKH JIJISI MAaCCUBOB YHUCIOBBIX JIJAHHBIX, B TOM
YUCJIE CPEAHUE 3HAYECHUSI U MEPBI pACCEUBAHUS.
- HaxoauTh 4acTOTHI 3HAUEHHUN U 4aCTOTHI COOBITHSI, B TOM YHCJICTIONB3YysICh Pe3yIbTaTaMH
MpOBEAEHHBIX U3MEPEHUN 1 HAOTIOJCHUM.
- HaxoauTh BEpOATHOCTH CIIydalHBIX COOBITHII B H3YUYEHHBIX OMBITaX, B TOM YHCJIE€ B OMBITAX C
PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBI- MU COOBITHUSIMH, B CEPUSIX UCOBITAHUI 1O TIEPBOTO ycCIiexXa, B
CepusIX UCHbITaHUN bepHymu.
- HMwmeth npencraBiieHUE O CIIy4alHON BEJIMUMHE U O PACIIPEAEIICHUN BEPOSITHOCTEM.
- ImeTh mipesicTaBiI€eHUE O 3aKOHE OOJBIITUX YHCEI KaK O MPOSIBJICHUH 3aKOHOMEPHOCTH B
CIIy4ailHOW M3MEHYHBOCTH U O POJIM 3aKOHA OOJIBIIIMX YHUCEI B MPUPOJIC U OOIIEeCTBE.



TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOAAM OBYUYEHMUS) - BEPOATHOCTD 1 CTATUCTHUKA

7 rjaacc (34 1)

Haspanue pazgena (Temsi)

(4mnci10 yacos) OcHOBHOE coaep:kaHue XapakTepucTUKA AeSITeJbHOCTH 00y4alouuxcs JJ1eKTPOHHbIE BocnurartesbHblii
(uudposrbie) acCHeKT
o0pa3oBaTe/bHbIE
pecypchbl

IIpencraBiienne JaHHBIX
(7 )

IlpencraBienne  gaHHBIX B
TabIUIax. ITpakTraeckue
BBIYHCJIEHUSI 1O TaOJIUYHBIM
JTAaHHBIM. H3Bneuenne u
HHTEpIIpeTaIus TaOJIMIHBIX
JaHHBIX. IIpakTnueckas
pabota

«TabmuLbD.

I'padpuaeckoe npencTaBiICHUE
JaHHBIX B BHJE KPYTOBBIX,
CTOJIOMKOBBIX (cTonOYaTHIX)
JHarpamMM. Yrenwne "
IIOCTPOESHUE JuarpamMM.
ITpumepsr neMorpaduaeckux

nuarpamm. [Ipaktuyaeckas pabora
«JlnarpaMmmb»

OcBauBaTh CIOCOOBI MIPE/ICTABICHUS CTATUCTUYECKUX JAHHBIX U YHCIIOBBIX
MacCHBOB C IIOMOIIBIO TaOJHII W JOHarpaMM C HCIIOJIE30BaHHUEM
aKTyaJIbHBIX W  BaXKHBIX  JaHHBIX (memorpadudeckue  JaHHEIS,
OPOU3BOACTBO IIPOMBIIJIEHHONW M CEJIbCKOXO3SIMCTBEHHOM NpPOAYKIINH,
00IIIeCTBEHHBIC U IIPUPOJIHEIC SIBJICHUS ).

N3yuyars meroabl paboThl ¢  TAaOMUMYHBIMH U TpaUUIeCKUMH
OPEACTaBICHUSMH JAHHBIX C MOMOMIBIO MU(MPOBBIX PECYpPCOB B XOH€
OpaKTHIECKUX padoT

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

JleHb 3HaHMIT
OnmMnraza Ha moprae
Yau.py

Jlan puHaHCOBOM
IPaMOTHOCTH.

MHTenneKTyanbHble
MHTEPHET — KOHKYPCBI

OnucarenbHast Yucnossie HaOopsl. CpenHee OcBauBaTh MOHATHSI: YHUCIOBOH HAOOp, Mepa LEHTPAJIbHOW TEHIACHLIHNU https://resh.edu.ru/ HuTennexryanbHbie
CTATHCTHKA apudmMeTHIecKoe. (Mepa 1ieHTpa), B TOM YHUCJIe cpeaHee apudMeTHIecKoe, MeauaHa. https://nsportal.ru/ BUKTOPHHBI.
(8 u) Menunana yucioBoro Habopa. OnuceIBaTh  CTaTUCTUYECKHE  JIaHHBIE C  IIOMOIIBIO  CPEIHEro — - xoTBHBIA 1
YCcTOHYUBOCT MEIUAHBI. apu(MEeTHIEeCKOTO U MenaHbl. PemaTts 3a1aqu. https://infourok.ru/ IMYHULIUTIAIBHBIN TypBI
Ilpaktuueckas pa6ora «Cpenune| H3ydyaTs cBoiicTBa CpegHHMX, B TOM YHCJIE C IOMOIIBIO IH(PPOBBIX https://multiurok.ru/  |Bcepoccuiickoii
3HAYCHUI». peCypCcoOB, B XO0I€ HpaKTquCKHXpa6OT. OJIMMIINAJIBI IIKOJILHUKOB
HawuGosnbiiee u HauMeHblIee OcBauBaTh NMOHSATHS: HAHWOOJIbIIIEE U HAWMMEHBIIIEE 3HAYEHHUSI YHCIOBOTO Onmumnuana «Olimpis»
3HA4YSHUsI YUCIIOBOrO Habopa. MaccHBa, pa3Max.
Paszmax Pemats 3agaum Ha BBIOOp croco0a OMHCaHUS JTaHHBIX B COOTBETCTBHU C
MPUPOAOH TaHHBIX U LEISIMU MCCIICAOBAHUS
Cayuaiinas CryyaitHas M3MEHYHBOCTh OcBauBaTh MOHSITUS: YaCTOTA 3HAYCHNH B MAacCHBEIaHHBIX, TPyMIIHUPOBKA https://resh.edu.ru/ MuTennexTyanbHbie
H3MEHYHMBOCTH (nmpumepsnl). HacTtora 3HAYEHUH JAHHBIX, TUCTOIPaMMma. https://nsportal.ru/ MHTEPHET — KOHKYPCHIL.
(6 w) B MacCHUBE JIAHHBIX. CTpouTh ¥ aHAJU3HPOBATH THCTOTPAMMBI, MOAOMPATH MOIAXOMISAIIANA IIar [lonroroska k HITK

I'pynnuposka. I'mcrorpammel.
IIpakTuueckas paboTta
«CrnyyaiiHasgd U3MEHUYHUBOCTB»

rpyHNIHUPOBKH.

OcBanBaTh rpaduuecKne MPEJICTABICHUS PAa3HBIX BUI0B

cllydallHO#l M3MEHYHMBOCTH, B TOM 4YHCJIE C I[IOMOIIBI0 IHPPOBBIX
pecypcoB, B X04€ NPaKTUYECKOH pabOThI

https://infourok.ru/
https://multiurok.ru/

[Pa3IUYHBIX YPOBHEI:
(«JIOMOHOCOBCKHE UTCHUS,
«HobGeneBckue HaIeXIbI

KHUTY» u op.



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

BBenenue B TEOpHuIo

rpagoB
(49

I'pad, BEPIIIMHA, pebpo.
IIpencraBieHue 3a1a49u c
HOMOIIBIO rpada. CreneHb

(BaJICHTHOCTH) BEpIIMHBI. YHcao
pébep m cymMapHasi CTEIeHb
BepmnH. llens m nuki. Ilyte B
rpade. IIpencraBieHue o
cBsi3HOCTH Trpada. Ob6xox rpada
(sitnepoB nyth). [IpencraBiaenue
00 OpUeHTHPOBaHHBIX rpadax

OcBauBaTh NOHATHS: rpad, BepiimHa rpada, pebpo rpada, creneHb
(BaJICHTHOCTH BEPILUHBI), EbH UK.
OcBauBarh MNOHATHA: IyTh B rpade,
OpPHUEHTUPOBaHHBIN rpad.

Pewmath 3aja4M Ha [MOWCK CyMMbI CTCIICHEH BepuIMH rpada, Ha IMOHCK
o6xona rpada, Ha MOUCKIyTel B OPUCHTUPOBAHHBIX rpadax.

OcBauBaTh cnoco0bl IPEACTABICHUS 3a7a4 U3 Kypca ajlreopsl, TeOMETPUH,
TEOPHUH BEPOSITHOCTEH, IPYyTrUX MPEeIMETOB ¢ IOMOIIBI0 rpadoB (KapThl,

SHJlepoB myTh, 00Xx0x Tpada,

CXEMBI, IJCKTPUYCSCKHE IenH, (PyHKIHMOHAJIbHBIECOOTBETCTBUS) HA
npuMepax

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

[IpenmeTHas Henens
MaTeMaTUK]

BeposiTHOoCTh UM yacToTa

Crny4aliHBI ONBIT U CIIy4daifHOE

OcBauBaTh TOHSITHSI: CIyJalHBIH ONBIT H Clly4aiifHOe COOBITHE,

https://resh.edu.ru/

CJIy4aifHOro co0bITHSA coOrITHE. BepositHOCTH " MaJIOBEPOSITHOE U MPAKTUYECKH JOCTOBEPHOE COOBITHE. https://nsportal.ru/ IPOCKTOB)
(4 9) gacToTa COOBITHS. Pone HN3yuyaTh 3HaYMMOCTbh MaJIOBEPOSITHBIX COOBITUH B MPUPOJE U OOIIECTBE T [Mpenonasanue Hayx B Mbk-
MaJIOBEPOSITHBIX u Ha BaXXHBIX IpHMepax (aBapuy, HeECYACTHBIC CIIydyaW, 3aliuTa https://infourok.ru/ BoObuHCcKOM Menpece.
MIPaKTUYECKH JIOCTOBEPHBIX | NEPCOHATBLHOMMH(pOPMALNH, IIepeaada TaHHbIX). https://multiurok.ru/  |Tens IMoGenp!
COOBITHHH B mHpUpOAEe H B HN3yuyaTs poyib KJIACCHYECKUX BEPOSITHOCTHBIX MoJeield (MOHeTa,
oOmiecTBe. Momnera "u HUrpajgbHasi KOCTb) B TEOPUH BEPOSITHOCTEH.
UrpasbHas KOCTb B TEOPHUH Ha6aroaaTh M M3y4aTh 9acTOTY COOBITHI B NMPOCTBIX SKCIIEPUMEHTaX, B
BEPOSITHOCTEMN. TOM 4YHCJE C IIOMOMIIBI0O HH(MPOBBIX PECYpCOB, B XOJE MHPAKTHICCKOU
IpakTryeckas pabora | pPaboTHI
«YacToTaBbIlTaICHUS] OpJIa»
O6o0uIeHne, KOHTPOJIb IIpencraBienue JTaHHBIX. IToBTOPSITH N3YyUYEHHOE U BBICTPAHMBATH CUCTEMY 3HAHUM. https://resh.edu.ru/
(5 9) OmnucartenbHast CTaTUCTHKA. PemiaTth 3agauym Ha TpeACTaBICHHE U OMHCAHHE MJAHHBIX C ITOMOIIBLIO https://nsportal.ru/
Beposaraocts CIy4alHOT O HU3YYEHHBIX XapakTepHUCTHUK. O6cy:KkaaTh NMpPUMepPbI CIyYaHBIX COOBITHIA, httos://infourok.ru/
COOBITHS MaJIOBEPOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX CIIydaHHBIX COOBITHH, HUX NHIpS./AINTOUTOX. U/
pOJIH B IPUPOJIEC U KU3HHU YETIOBEKA https://multiurok.ru/
8 kiacc (34 v)
Haspanue
pa3aena (TeMbI) OcHoOBHOE cofiep:KaHue XapaKkTepucTHKA JIeITeILHOCTH 00y4YaloIuxcst D/IeKTPOHHBbIE BocnurateabHbIi
(YHCJI0O YaCcoB) (uudpoBrbie) acmeKT
o0pa3oBareibHbIEe
pecypcsl

IToBTOpeHUE
KJacca
(4w

Kypca’

IlpencraBnenue JTAHHBIX.
OmnucatenbHast CTaTHCTHKA.
Crnyualinas U3MEHYUBOCTb.
Cpennane 9uciioBoronadopa.

Cryuaitnere COOBITHSI.
BepositHocTH U 4acTOTHI.
Knaccuuecknue Moaenu TEOpUH
BEPOSITHOCTEH: MOHeTa u

UrpajibHast KOCThb

IToBTOPATEH N3yUYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.

PemaTp 3aga4M Ha NPEACTaBIE€HHE U ONHCAHUE JAHHBIX C IOMOIIBIO
U3y4YEeHHBIX XapaKTepuCTHK. PemarTs 3agayMm Ha IIpeICTaBIIEHHE
rpynnupoBaHHBIX JaHHBIX U ONMMMCaHUEC cnyqaﬁHoﬁ N3MCHYHUBOCTH.
PemiaTe 3ajayMm  Ha OmpeJeleHHe 4YacTOThl CIy4alHBIX COOBITHH,
00CyXJleHHe TNPUMEPOB CIIy4YalHBIX COOBITHUI, MaJOBEPOATHBIX H
MIPaKTUYESCKH JOCTOBEPHBIX CIIyYalHBIX COOBITHIA, NX POJIM B IPUPOICH
JKU3HH YeoBeKa

https://resh.edu.ru/

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

JleHb 3HAHMIT
Onumnuana Ha opTane
Yau.py

/Tan puHaHCOBOI
IPaMOTHOCTH.

HIIK mo ®I'OC (3ammura
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OnucareabHas
CTATHCTHKA.
PaccenBanme JaHHBIX
(4 9)

OTKJIOHEHUS. Jucnepcus
YHUCIIOBOTO Habopa.
CrangapTHOE OTKJIOHCHHE

4HUCIOBOTO Habopa. JlmarpaMmbr
paccenBaHUS

OcBauBaTh TOHATHUSA: AUCTIepCcus u CTaHJapTHOE OTKJIOHCHHC,
HCITIOJIB30BaTh OTU XapaKTCPUCTHUKU JIsI OIIMCaHUsl pacC€uBaHUs
JAaHHBIX.

BbpiBMIraTb TIHIIOTE3bI 00
ArarpaMmaM pacCce€uBaHUs.
CTpOI/lT]) AruarpaMmbl pacC€HUBaHHUsI IO UMCHOHNINUMCS MaHHBIM, B TOM
YUCJIE C TIOMOINBIO KOMIIBIOTEPA

OTCYTCTBUM WU HAJIUYIUU CBsA3U 8 (e}

https://resh.edu.ru/

https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/

MuTemiexTyanbHble
MHTEPHET — KOHKYPCBI

Muo:xecrsa (4 MHOKeCTBO, MOJAMHOXKECTBO. | OcBaMBATH MOHATHS: MHOXKECTBO, DJIEMEHT MHOXKECTBA, TIOJIMHOKECTBO. https://resh.edu.ru/ VHTennexryanbHeie

) Onepanuu Hax MHOXKECTBAMH: | BBINOJHSATH ONepamMyM HaJ MHOXXECTBaMH: OOBbEIUHECHHE, epeceucHHe, https://nsportal.ru/ BHKTOPHHBL.
00bEITUHECHHE, nepecevyeHue, JOTIOJTHEHHUE. httos://i [xobHBII 1

ps://infourok.ru/ i
AOTIOTHEHHME. Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE, COUETATEIBHOE ; VY HHILIIETE HBIH TYPEL
3 5 : > > https://multiurok.ru/  [Beepoccuiickoit

CaoiicTBa ornepanuii Haj | pacupelenuTelbHOE, BKItoueHus. Menonb3oBaTh rpaguyeckoe o THMITHABI LIKOTBHHKOB
MHOYKECTBAMH: MIPE/ICTABIIEHNE MHOYKECTB IPHU OMUCAHMH PEANBHBIX TMPOIECCOB U o
[epeMECTUTEIBHOE, SIBJICHUH, TIPU PEIICHUHU 3a7a4 U3 JAPYTrUX yYUEOHBIXIPEIMETOB M KYypCOB Omamnnazna «Olimpisy
COYETATENBHOE,
pacTipeaenuTensHOE, BKITFOUEHUS.
I'paduueckoe  mpeacTaBlieHUE
MHOECTB

BepositHOCTh DiieMeHTapHbIC coObITHs. | OcBaMBAaThL NOHSITHS. >JICMEHTapHOE COOBITHE, cllyuaiiHoe cobbiTue xak | hitps://resh.edu.ru/ VnTennexryanbHeie

CJIy4aiiHOro Canyyaitable COOBITHs. | COBOKYNMHOCTh  OJArONPHSTCTBYIOIIMX  BJCMEHTAPHBIX  COOBITH, | https://nsportal.ru/ MHTCPHET — KOHKYPCBI.

COObITHS BraronpusitcTByOIIKE PaBHOBO3MOXKHBIE DJIEMEHTAPHBIC COOBITHSI. https://infourok.ru/ Hoaroroska KHHKv

(6 ) 3JIeMEHTapHBIC COOBITHSI. PemaTe 3a7a4m Ha BEIYUCICHUE BEPOATHOCTEH COOBITHI O BEPOSTHOCTSIM - - [Pa3JTHHIHBIX yPOBHEH:
BeposTHOCTH cO6BITHIL. OIBITH | 3JEMEHTAPHBIX COOBITHI CIIy4aliHOrO OIIbITA. https://multiurok.ru/  (JlomoHOCOBCKHE YTEHHS,
c PaBHOBO3MOXXHBIMU Pemiars 3agayum Ha BBIYHCIICHHUE BEPOSATHOCTEH COOBITHH B OMNBITaX C «Hobenesckue HaeK b1
3JIEMEHTAPHBIMU COOBITHSIMH. PaBHOBO3MOXKHBIMH JJICMCHTAPHBIMU COOBITHUSIMH, B TOM YHCJIE C KHUTY» u np.

CiryqaiiHbBII BBIOOD.
TIpaktnueckass pab6ora «ONBITHI
c PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMI

TMTOMOIIBIO KOMIIBIOTEPA.

IIpoBoauTH M HM3y4YaThb ONMBITHI C PAaBHOBO3MOXXHBIMU DJIEMEHTApPHBIMHU
COOBITUSIMU (C HCITOJIB30BAHUEM MOHET, HWIPajibHBIX KOCTEH, Ipyrux
MOJIeJICiT)B XO/Ie MPAKTHIECKON paboThI

https://resh.edu.ru/

[IpenmeTHast Heaens

BBenenne B Teopnio Hepeso. CpoiicTBa  nepesa: OcBauBaTh NOHATHSI: JEpeBO Kak rpad Oe3 IMKIIa, BUCSYasl BepIIMHA

rpados eMHCTBEHHOCTD myTn, | (JIUCT), BETBB J€peBa, MyTh BAEPEBE, JUAMETD JE€PEBA. https://nsportal.ru/ MaTeMaTHKH

(4 v) CYyLLIECTBOBAaHHE BUCSTUECH HM3yuars, cBoMcTBA JepeBa: CyHIECTBOBAHHUE BHUCSYEH  BEpIIHHBI, https://infourok.ru/

BEPIIUHBI, CBA3b MEXAY UHCIOM €IMHCTBEHHOCTh ITyTH MEXXJIYy ABYMs BEPIIMHAMU, CBSI3b MEXKIAY YHCIOM -
BEpUIMH W  9HCIOM  pEep. BEpLUMH U YHCIIOM PEGEp. https://multiurok.ru/
TTpaBuiio yMHOXEHHUs Pemate 3agaym Ha TIONCK W TIepedYHCICHHE TIIyTed B  nepese,

olpejesiecHHe 4YHCia BepIIMH win péOep B IepeBe, 00Xx0J OMHapHOIo

JiepeBa, B TOM YHCJIe C IPUMEHEHHEM IpaBujia YMHOKESHUsI

Cuayuaiinbie ITpoTnBomonoxHOE coObITHE. OcBauBaTh MOHSITHS: B3aWMHO IPOTHBOIIOJO)XHBIE COOBITHS, OIEpPAILU https://resh.edu.ru/ HIIK o ®I'OC (3ammuta

co0bITUS Junarpamma Diinepa. HaJ COOBITHUSIMHM, OOBEIWHEHHE M IIepecedeHHe COOBITHI, auarpaMmma https://nsportal.ru/ NPOCKTOB)

(8 u) OObeaUHEHHUE © TIepeceueHue Diinepa (Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBICCOOBITHS. httos://inf K ru/ IIpenonaBanue Hayk B k-
COOBITHI. HecoBmecTHbIE H3y4yaTh TeopeMBbI O BEPOSITHOCTH OOBEAUHEHHS ABYX COOBITHIT (PopMyJIbI ttps://infourok.ru BobpuHCKOM Mepece.
coObIiThsi. Dopmyria CIOXKEHHUS CIIOKEHUSI BEPOSTHOCTEIN). https://multiurok.ru/  [lens ITo6enst
BEPOSITHOCTEH. ITpaBuno Pemiats 3agaum, B TOM 4YMCJIE TEKCTOBBIE 3aJadyd Ha OIIpeJeJICHUE
YMHOXEHUS BEPOSITHOCTEH. BEPOSATHOCTEH OOBEJUMHEHHUST M TIepeceyeHus] COOBITHH C ITOMOIIBIO
YcnoBHas BEPOSITHOCTD. 9HUCIIOBOM  TpsAMOW, JamarpaMM  Oiiepa, (GOPMyIbl  CIOXEHHUS
HezaBucumelie COOBITHSL. BEPOSITHOCTEH.

IIpencraBnenue cirydaiiHOTO OcBauBaTh MNOHATHSI: TPABWJIO YMHOXXEHHSI BEPOSITHOCTEH, yCIOBHAas

OKCIIEpUMEHTAa B BUJC ACpEBa

BEPOSITHOCTH, HE3aBUCUMBIC COOBITHS JEPEBO CIIy4aiHOTO OIIbITA.
HN3yuaTh cBolicTBa (OnpeneseHus) He3aBUCUMBIX COOBITHH.
Pemiate 3amaum  Ha omnpeAescHME W HCHOJIB30BAHHE HE3aBHCHMBIX
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COOBITHA.
Pemiath 3aa4M Ha MOWCK BEPOSTHOCTEH, B TOM YHCIIC YCIOBHBIX, C
HCIIOJIB30BAHUEM JIEPeBa CIIyYaiHOTO OIbITa

O0o001EeHHE,
KOHTPOJIb
(4 )

IIpencraBinenue JTaHHBIX.
OmnucartenbHast CTaTHUCTHKA.
T'pader. BepositHOCTB
ciy4yaifHOTO COOBITHSI.

DIEeMEeHTBI KOM6I/IHaTOpI/IKI/I

IToBTOPSATH M3yYEHHOE W BBICTPAMBATH CHCTEMY 3HAHHIA.

Pemath 3amaum Ha IIpeACTaBIICHHWE M ONMCAHHE TaHHBIX C ITOMOIIBIO
HU3YYEeHHBIX XapaKTepUCTHK. PemaTh 3agauu ¢ npuMeHeHneM rpados.
Pemiate 3agaum Ha HaAXOXKJEHHE BEPOSITHOCTH CIIy4aifHOTO COOBITHS IO
BEPOSITHOCTSIM 3JIEMEHTApHBIX COOBITHM, B TOM 4YHCJIE B OIBITaxX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

Pemiats 3agaum Ha HaxXOXIACHUE BEPOSITHOCTCH OOBEOAMHECHHUS U
nepeceyeHusi COOBITHH, B TOM YHCIE HE3aBHUCHUMBIX, C HCIOJIb30BaHHEM
rpadUIeCKUXIIPEACTaBICHUH U JepeBa CIyJaifHOrO OIBITA.

Pemath 3agaum Ha nepedmnciieHne KOMOMHAmui (YHcia IepecTaHOBOK,
qucia COYeTaHWil), Ha HaxXOXICHHUE BEPOATHOCTEH COOBITHH C
NpUMEHEHHEM KOMOMHATOPHKH, B TOM UYHCJIE C HCIOJIb30BaHHEM
TpeyronpHuka Ilackans

9 kaacce (34 1)

HazBanue

pa3jaena (TemMbl) OcHoBHOe cofiep:kaHHe XapaKTepuCTHKA AesiITeJIbHOCTH 00y4aloLuxcsi DJIeKTPOHHBIE BocnurarenbHblii
(4UCcI0 YacoB) (uu¢poBbIe) acneKkT
o0pa3oBare/ibHbIEe
pecypcsl

JleHb 3HaHMIA

TloBTOpEHUE Kypca IIpencraBienue JTaHHBIX. IMoBTOPSATH M3YyUYCHHOC M BBHICTPAMBATH CHCTEMY https://resh.edu.ru/
8 kJacca OnwucaresibHast CTaTHUCTHUKA. 3HAHUMU. https://nsportal.ru/ Onnmnuaza Ha noprane
(4 v) Onepanuu Haj coObITUsIMU. | PemiaTh 3aa4uM Ha NPEICTABICHUE U ONTUCAHUE TAHHBIX. https://infourok.ru/ Yau.py .
He3aBucumocTh cOOBITHI Pemwrate 3aJa4M  Ha HAXOXKJIECHHE BEPOATHOCTEM OOLEAWHEHUS U Attps:/IinToUrok.fu/ . JlHu prHAHCOBOI
repecedeHns COOBITHI, B TOM dYHCIIE HE3aBHCHUMBIX, C HCIIOIb30BAHHEM https://multiurok.ru/  rpamoTHOCTH.
rpadUYEeCKUXIIPECTABICHUI U JepeBa CIy4aiHOro OITbITA.
PemaTth 3aja4M Ha NEpeYHCIICHHE KOMOMHAIMN (YHClIa TepecTaHOBOK,
qycia COYETaHWM), Ha HaXOXKJICHHE BEPOSITHOCTEH COOBITHH C
MIPUMEHEHHEM KOMOWHATOPHKH, B TOM 4YHCJIE€ C HCIIOJb30BaHUEM
TpeyroabHuka Ilackams
DJIeMeHTBI KomOunaropHoe MpaBUIIO OcBauBatb NOHATHSA: KOMOMHAaTOpHOE MpaBUJIO  YMHOYKCHHSI, https://resh.edu.ru/ HTeeKTyanbHbIe
KOMOUHATOPUKHU YMHOKEHUS. IlepecTanoBKkH. YIOpsiIOYSHHAsT Tapa, TpOWKa OOBEKTOB, IMEepecTaHOBKa, (aKToOpHa https://nsportal.ru/ MHTCPHET — KOHKYPChI
(4 v) dakropuan. CodeTaHHUs U YHCIO 4yHucia, COYeTaHue, YUCJIO COYeTaHui, TpeyroiasHuk Ilackamns.

couertanuii. Tpeyronpuuk Ilackasns.
[IpakTuueckas pa6ora
«Bpruucinenue  BeposITHOCTEM  C
HCIIOJIb30BAaHUEM KOMOWHATOPHBIX
(yHKIMI 2JIEKTPOHHBIX TAOIUID)

PemaTh 3agauyM Ha [epeUYHCIICHHUE YIOPSAOYCHHBIX Tap, TPOEK,
MEPCUNCIICHUE TIEPECTAHOBOK M COYETAHUN 3JIEMEHTOB Pa3IUYHBIX
MHOECTB.

Pemiatp 3agauyd  Ha IPUMEHEHHWE YHCIa CcOYeTaHWud B anreOpe
(cokpaménnoe yMHOKeHHe, OnHom HproToHa).

Pemarb, mnpuMeHsisi KOMOHHATOPUKY, 3aJa4d Ha  BBIYHUCIICHHE

BEPOSITHOCTEH, B TOM YHCJIE C HOMOUIBIO DJICKTPOHHBIX TAOIUIL B XOIE
MPaKTHUIECKOHPabOThI

https://infourok.ru/
https://multiurok.ru/
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IMHTENNeKTYyanbHbIE

BepositHocTH CcOOBITHII B cepuu
UCHBITAaHUMI Bbepnynnu.
IIpakTuueckas padora
«Hcnbrranus bepnymin»

Pemates 3agaum Ha HAXOXXJICHHE BEPOATHOCTEHl COOBITHH B CcepuH
HCIIBITAaHUH 70 MEePBOro ycliexa, B TOM YHCJe C MPUMEHEHHEM (POpMYIIBI
CYMMBI TE€OMETPUYECKON MPOTrPECCHH.

PemaTp 3aga4ym Ha HAaXO0XK/ICHHE BEPOSITHOCTEHAIIEMEHTAPHBIX COOBITHH B
cepun  ucnelTaHudl  bepHy/uin, Ha  HaxoOXXIEHHUE  BEPOSITHOCTU
OIpeIeJIEHHOTO YHhcia YCIIEX0B B cepuu ucnbeitanuii bepuynnu. U3yyars B
X0Je NpPaKTHYecKOil paGoThl, B TOM 4YHCJIE C IIOMOIIBIO IH(POBBIX
pecypcoB, CBOMCTBA BEPOSITHOCTU B cepuu ucnblTaHuil bepryiuiun

https://infourok.ru/
https://multiurok.ru/

T'eomeTpuueckas TI'eomerpuueckas BEPOSITHOCTb. OcBanBaTh MOHSITHE TeOMETPHUYECKON BeposiTHOocTH. PemaTrhs 3agaum Ha https://resh.edu.ru/
BEPOSITHOCTDH Ciy4yaiiHBI BBIOOpD TOYKH U3 HaXO0XJICHHE BEPOSITHOCTEH B OIBITaxX, MPEACTAaBHUMBIX KaK BBIOOP TOYEK https://nsportal.ru/ BUKTOPHHDL.
(4 v) ¢urypsr Ha IIJIOCKOCTH, us3 M3 MHOTI'OYT'OJIbHHKA, Kpyra, OTpe3Ka WIH Jyrd OKPY>XHOCTHU, YHCIOBOTO h s [IIKoBbHBIH 1
OTpe3Ka, U3 JYyTHOKPY>KHOCTH IIPOMEXKYTKA https:/infourok.ru/ MYHULIUTIATBHBIHA TYpbI
https://multiurok.ru/  |Bcepoccuiickoit
OJIMMITHA/IBI LIKOJIbHHKOB
Omummmazna «Olimpis»
HMcnbiTanns Ucnbiranue. Ycriex W Heyjgada. OcBanBaTh NMOHSATHSI. WCIBITAHHE, 3JIEMEHTAPHOE COOBITHE B HCIBITAHUU https://resh.edu.ru/ MHTenneKTyanbHbie
Bepuyin (6 1) Cepust uCOBITAHUM JO IIEPBOrO (ycmex W Heypdada), cephsl HMCHBITaHWM, HACTyIUICHHE IIEpBOrO ycliexa https://nsportal.ru/ MHTCPHET — KOHKYPCBIL.
ycnexa. HMcnbeltanus bepnyniu. (Heynaum), cepus ucnsltanuii bepnynnu. Iloaroroska k HIIK

[Pa3IHIHBIX YPOBHEH:
«JIOMOHOCOBCKYE UYTECHHS»,
«HobemneBckue HaeK b
KHUTY» u np.

Cayuaiinas
Bejanunna (6 4)

Cnyualinas BEJIMYUHA u
pacnipeneneHue BEPOSATHOCTEH.
Maremaruyeckoe  OXHUAAHHUE U
JUCIIepCHUsl CIIydyalHOW BEJIWYUHBI.
IIpumepst MaTeMaTHYE€CKOTO
OXXHUJAHUsI KaK TEOPETHUYECKOro

CpE€AHECTO 3HAYCHUABCIIMYINHDBI.

TTonsiTne o 3aKkoHE OOJBIINX YHCEI.
HN3mepenue BEpOsITHOCTEH c
nomouibio  yactor. Ilpumenenue
3aKOHAOOJBIINX YHCEIT

OcBOMTL NOHSATHUSA: CllydyaliHass BeJMYUHA,
BEJIMUMHBI, paclpeieIeHUEe BEepOsITHOCTEH.
H3yuyaTh M 00CyK1aTh IPUMEPHI JUCKPETHBIX U HETIPEPBIBHBIX CIIydaWHBIX
BEJIMYMH (POCT, BEC 4YeJIOBEKa, YHCJIEHHOCTb HAaCEJICHUs, IpYyTHe
U3MEHYMBEIC BEJIHMYHHBI, pPacCMaTpHUBaBIIHECs B Kypce CTaTHCTHKH),
MOJENBHBIX CIyYalHBIX BEJIHWYHH, CBSI3aHHBIX CO CIyYaWHBIMU
onbITaMu (OpocaHWe MOHETBI, HI'PAJbHOM KOCTH, CO CIIy4YalHBIM
BBIOOPOMU T. II.).

OcBaunBaTh NOHSATHSI: MAaTEMaTHUYECKOE OXKHJIAaHUE CIIydyalWHON BEIUYHUHBI
KaK TEOPETHUYECKOE CpeJlHee 3Hau€HME, JUCIEePCHUs CIydallHOIl BeJIUYUHBI
KaKaHaJIOT MCIIEPCHU YHCIOBOro Habopa.

Pemath 3aga4u Ha BBIYUCIICHHE MAaTEMAaTUYECKOTO 0XKUIAHUS U JUCHIEPCUHN
JUCKPETHOM CIIydyaWHOM BEJIMUMHBI 10 3aJITaHHOMY pacllpe/ieJIEeHHIO0, B TOM
qHCIIe 3a7ad, CBSI3aHHBIX CO CTPAaXOBAaHUEM U JIOTE- PESIMU.

3HAKOMHUTBCSl C MAaTEeMAaTHIECKUM OXXHIAHUEM U JUCTIEpCUEH HEeKOTOPBIX
pacnpenesieHuii, B TOM 4HucCje paclpelieICHUs! CllydalHON BEeJIMYUHBI
«YUCIO YCHEXOB» B cepuu UcnblTaHu bepnyiu. U3ydyars udactoTy
COOBITHS B TOBTOPSIIOIMINXCS CIyJalHBIX OIBITaX KaK CIyYJalHYIoO
BEJIMYUHY.

3HaKOMHUTBCSI C 3aKkoHOM Oonpmmx uucen (B ¢opme bepuynnn): npu
OOJIBIIIOM YHCJIE OIBITOB YaCTOTa COOBITHS OJM3Ka K €ro BEPOSTHOCTH.
PemiaTh 3aa4u Ha U3MEPEHUE BEPOSITHOCTEH C IMO- MOIIBIO YacTOT.

3HaueHUuEe ciaydalHoU

O6cyxaaTh pOJb 3aKOHA OOJNIBIIMX YHCE]T B OOOCHOBAaHUH YaCTOTHOTO
METO/a U3MEPEHHUS BEPOSTHOCTEH.

OO6cy)aaTh 3aKOH OOJBIIMX YHCEJ KakK MPOSIBJICHUE CTaTUCTUYECKOM
yCTOﬁqHBOCTH B U3MCHYMBBIX SABJICHUAX, POJIb 3aKOHa 6OJ'II>I_LII/IX YHUCCII B
IIPUPOJICH B KMU3HH YeJIOBEKa

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

[IpenmeTHast Heaens
IMaTEMAaTHKH
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Oo60061enne,
KOHTpPOJIb (10 )

IIpencraBienue JaHHBbIX.
OnucarenbHas CTaTHUCTHUKA.
BepositHoCcTh ciIydaliHOTO
COOBITHSL. DJIEMEHTEI
KOMOHWHATOPHUKHU. Crnyyaiinbie

BCJIIMYMHBI U pAaCIIpCACIICHUS

IToBTOpPATH N3yYCHHOE U BBICTPAMBATH CHCTEMY

3HAHUM.

PemaTes 3agayu Ha NpeICTaBICHNE U ONMCAHUEC JaHHBIX.

Pemaths 3ajaum Ha HaXOXKJICHHUE BEPOSITHOCTEH COOBITHI, B TOM YHCIIC B
OIBITax c PaBHOBO3MOKHBIMU 3JI€MEHTapPHBIMU COOBITHSIMH,
BEPOSITHOCTEH OOBEAMHEHHUs] M MepecedeHUs] COOBITHH, BBIYHUCIATH
BEPOSITHOCTH B OITBITaX C CEPUSIMH CIIyYalHBIX HUCHBITAHUNU

https://resh.edu.ru/
https://nsportal.ru/

https://infourok.ru/
https://multiurok.ru/

IHTIK o ®I'OC (3amura
[IPOEKTOB)

[IpenonaBanue Hayk B Mx-
IBoOGBHHCKOM Meapece.
Uers [ToOeas
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