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Pabouas mporpamma mo yueOHoMmy mpenmery «Martemaruka» (0a30BbIii ypOBEHB)
(mpenmetHas oOmacte «MaTtematuka ¥ WH(OpMaTHKa») (Jajdee COOTBETCTBEHHO —
oporpaMma IO MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAeT IOSICHUTEIbHYIO 3aIUCKY,
colepkaHue OOydYeHHs, IUIAHUPYEMbIE pE3ylbTaTbhl OCBOEHUS MPOrpPaMMbl IO
MaTeMaTHKE U COCTaBJIEHAa Ha OCHOBE (penepanbHOi pabodeil mporpaMMbl OCHOBHOTO

O6IH€I‘O O6pa3OBaHI/I$I JJIA 06yt1a10n11/1xc51 C 3a1[ep>1<1<01?1 IMCUXHNYCCKOI'0O PA3BUTHUA

[TOACHUTEJIBHAA 3AIINCKA

PabGouass mnporpaMmma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxudeckoro pasutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 0011I€eTO 00pa30BaHUS
NOJATrOTOBIEHa Ha ocHOBe denepaibHOrO TrOCYJapCTBEHHOIO 00pa30BaTeIbHOTO
cTaHjapTa ocHOBHOro ooOmiero odpaszosanus ([Ipuka3z Munnpocsemenus Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OO0OO), denepanbHO ananTUPOBAHHOU
00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus JJIsl 00YYaIOIINXCS C
OrpaHUYECHHBIMU BO3MOXHOCTAMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nos0ps 2022 1. Ne 1025), paGoueil mporpaMmMbl OCHOBHOTO OOIIIET0 0Opa3oBaHUs
no yueOHoMmy npeametry «Maremaruka»y ['bOY COII c.YUépnspiit Koy, mporpaMmmbl
Bocniutanua ['bOY COIII c. Yépnepiii Kirou, ¢ yueToMm pacnpeiesIeHHbIX MO KJlaccaM
MpOBEPSIEMBIX  TpeOOBaHUW K  pe3yabraraM  OCBOCHMSI  aJlallTHPOBAHHOU
00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus JJIsi 00YUYaIOIIMXCS C
3anepxkkoi mcuxudeckoro pazutus ['BOY COI c.Yépupiit Kmrou. B paboueit
MpOrpaMMe Y4YTE€Hbl WAEH W MOJoKeHHUs KoHuenuuu pa3BUTHSL MareMaTH4eCcKOTro
oOpazoBanus B Poccuiickoit @eneparumu.

Oo0mas xapakrepucTuka y4e0Horo npeaMmera «MaremMaTuka»

VYuebnsiii mpeamer «MaremMaTtukay BXOAWT B MPEIMETHYIO 0O0JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHHUS TOJIb30BAThCA
NTOPUTMAMH, a TaKXe MPHOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOyuaronuxcss ¢ 3I[IP. VYueOHbIi npeameT pa3BUBaeT
MBIIIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIIMOHAJIbHYI0 TPaMOTHOCTb,
YMEHUSI  BOCIHPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  HHGPOPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMaXx.

OOydeHune maremMaruke NaéT BO3MOKHOCTh pa3BuBaTh y oOywatomuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIBHYI0O U HHQOPMATHBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, IpauyecKue CpelCcTBa AJi BbIPAKEHUS
CYXJECHUI U HAIVITHOTO UX MPEICTABICHHUS.

HeoO0xoqumbpIM KOMITIOHEHTOM O0O0IEH KylIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABNSIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHHsS — JIEHCTBUTEIBHOCTH,

4



IIPEACTABIECHNE O MPEIAMETE U METONAX MATEMATHKHU, UX OTIIMYMNA OT METOAOB APYIUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MaTEMaTHKU
JUISl peIlICHUs] HAayYHBIX U MPUKIAIHBIX 3a/ad. TakuM o0pa3oM, MaTreMaTH4eCcKOe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyIbTYphl YeJIOBEKA.

N3ydyeHne MareMaTHUKU TakKe CIOCOOCTBYET 3CTETHMUYECKOMY BOCIUTAHUIO
YeJIOBEKA, MOHMMAHUIO KpacoTbl W H3AIIECTBA MATEMATHUYECKHUX PACCYXKICHUU,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mpeaMery «MareMaTtuka» c
Y4E€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenue
y4eOHBIM TIpeIMeToM «MaTteMaTruka» MpeCTaBIIeT ONPEACTICHHYIO CIOKHOCTD IS
yaamuxcs ¢ 3IIP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIEHNHAIBHOM
oOyueHun oOydJaromuecss MOTYT BBINOJHATH 3aJaHus 1o anroput™my. OHu
BOCIIPUMMYMBBEI K IOMOIIY, MOTYT BBIIOJIHUTH MEPEHOC HAa AHAJOTMYHOE 3a/IaHUE
YCBOEHHOT0 crnocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTHYECKHX JEHCTBUWA MPUBOAAT K HEAOCTATOYHOU
OCMBICJIECHHOCTH COBEPILIAEMBIX YYEOHBIX ACHCTBHI. Y 0Oyyaroumxcs 3aTpyIHEHBI
CUECTHBIC BBIYHCIICHUS, MPOU3BOAMMBIE B yME€. B NHCBbMEHHBIX BBIYHMCIICHHUSX OHHU
MOTYT HpPOIyCKaThb OAMH U3 MPOMEXKYTOUHBIX wmIaro. llpu pabore ¢ 4ucCIOBBIMU
BBIPDQKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPaBUIbHBIN
nopsinok nevcteuil. [lpu ymnpouieHuu, npeoOpa3oBaHUU BBIPAKEHUN ydalllhecs C
3[IP HEe MOryT camMOCTOSTENBPHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS J1elicTBU. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSAET YCBOEHHUS HaBbIKa
pellEeHNsT YpPaBHEHWH, HEPABEHCTB, CHCTEMBbI YypaBHeHHWWA. MM MamogocTymHo
COBEpIIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb  pa3BUTHUS  JIOTMYECKUX  OIEpallMM, HEAOCTATOYHasd
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3yyeHue Tembl «DyHKUUW»: 1pu
onpeneneHu (YHKIUOHAJIBHOW 3aBUCHUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIOJIb3YSI T€OMETPUUECKHUH, anreOpandeckuii, GyHKIIMOHATBHBIA S3BIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThiO OINpenesaeHus] PYyHKIUU U
00J1aCThIO0 3HAYCHHIA.

Pemenne 3amad coOmpsiKeHO C TPYAHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
MIPOBE/ICHUS aHAJIM3a YCIIOBUS 3aJ]a4M, BhIJIETICHUS CylleCTBEHHOT0. O0yyaromuecs ¢
3IIP 3arpyaHAIOTCS clienaTh YMO3AKJIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  PEIICHMs, HWHOIJAa OrPaHUYMBAIOTCA
MaHUIYJISIIUSMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  J€NIaThb  JIOTHYECKHME  BBIBOAbI,  CTPOUTH
IIOCJIEA0BATEIbHBIE PACCYKICHUS. Herpounble 3HaHNUsI OCHOBHBIX TEOPEM I'€OMETPUHN
OPUBOIUT K OLIMOKAM B PELICHUM reoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJIMEHUTH (POPMYJTy, HETPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelmieHuy  3aJad  NOPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE



npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHM HE MOTYT IIPUBECTH OOBICHEHUE K UEPTEXKY.

TouyHOCTh 3alIOMMHAHUSA M BOCHPOMU3BEICHUS y4eOHOro MaTepuaa CHUKEHbI
0 NPUYUHE CIA0OCTH MHECTUYECKOM MAESTENbHOCTH, CYXKEHHS 00beMa MaMsTH.
OoOyuarommumest ¢ 3IIP TpeOyercst Oosbliie BpeMEHH Ha 3aKpEIUIEHUE MaTepuana,
aKTyaJIn3alys 3HaHUH 110 OIIOpEe IIPU BOCIIPOU3BEICHHH.

JUia  npeonosieHUss TPYOHOCTEH B M3YyYEHUM  y4yeOHOro IpeaMmera
«MaremaTuka» He0OXoAMMa afanTaius oObemMa U Xapakrepa yueOHOro MaTepuaia K
[TO3HABATEJIbHBIM BO3MOXKHOCTAM ydamuxcs ¢ 3I[IP. Cnexgyer yueOHBIM Marepuan
MPETNOAHOCUTh HEOONBUIUMHU MOPLHSIMH, YCIOXHSS €ro MOCTENEeHHO, M3bICKUBATH
CcocoOBbl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEIbHBIC TPYIAHBIE  JIOKA3aTeNIbCTBA,
TEOPETHYECKUI Marepuan pPEKOMEHAYETCS H3y4aTb B INPOLECCEe MNPaKTUUYECKOU
NEATENBbHOCTH 110 pPEIeHHI0 3a1ad. OpraHudyeckoe €AUMHCTBO NPAKTUYECKOW H
YMCTBEHHOM JI€ATEIbHOCTH Y4YalIUXCS Ha YPOKaX MaTeMaTUKH CHOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHMIO Oa3MCHBIX MaT€MaTHYECKUX 3HAHUU U
YMEHHUM.

Heﬂl/l H 3a/1a91 U3yYCHUA y‘l€6HOI‘O npeamera «MaTemMaTHKa»

[TpuoputeTHbIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 Kiaccax sIBISIOTCA:

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEMATUUYECKUX MOHATUN (YUCIO, BEIMYMHA,
reomMeTpudeckas  (Gurypa,  TmepeMeHHas,  BEpPOATHOCTb, byHKIS),
o0ecrneunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCcKOro
oOpazoBanus obydaromuxcs ¢ 311P;

* noaseaeHue oOyvaronmxcs ¢ 3[IP Ha pgocTymHOM I8 HHMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHUKHA M OKPYXAIOLIEr0 MHUpPA, MOHHUMAaHHE
MaTeMaTHKHU KaK 4acTu oOLIel KyJabTypbl YEJIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOYyYarommxcs C
311P, mo3HaBarenbHONM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIIUICHHSI, UHTEpECca K M3YUCHUIO MaTeMaTHKH;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHUS
pacro3HaBaTh  MpPOSBICHUS MareMaTHUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHbIX KU3HEHHBIX CUTyallUsX WU TOpU HU3yUYECHUHU
JIPYTUX y4E€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha SA3bIKE MaTE€MaTWKH M CO3/1aBaTh MaTeMaTUYECKHE
MOJIENIM, TPUMEHSATh OCBOCHHBIM MaTeMAaTWYeCKUW ammapar Uisl pelieHus
IPAKTUKO-OPUEHTUPOBAHHBIX  3a/la4, HWHTEPIPETHUPOBaTb U  OLCHUBATH
MOJIyY€HHbIE PE3YIbTATHI.

JlocTikeHue 3TuX 1elieid odecreurnBaeTcs pelieHueM CIeAYIOMNX 3a/1ay:

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBwiku ydeOHO-TTO3HABATEILHOMN
NEATEIbHOCTH: TUIAaHUPOBAaHUE pabOThl, IMOUCK pAlUMOHAIBHBIX IyTeH ee
BBITIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;



" crnocoOCTBOBaTh MHTEIEKTyaJbHOMY Pa3BUTHIO, (OPMUpPOBATH KadecTBa,
HE0O0XOIUMbIE YEJIOBEKY JJIsl IOTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYUIIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEM;

* (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYallUXCid B paMKaxX MpPeIMETHOM
obnactu «MartemaTrka 1 HTHGOPMaTHKaY;

" pa3BHUBATh MOHATUIHOE MbIILIeHUs oOyyatomtuxcs ¢ 3[1P;

" OCYILIECTBIATh KOPPEKIMIO TTO3HABATEIBHBIX MpolieccoB oOy4aromuxcs ¢ 3I1P,
HEOOXOMUMBIX [IJI1 OCBOCHHS TIPOrPaMMHOTO MaTepuaja 1o Yy4eOHOMY
IpeaMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMHM 0Opa30oBaTelbHBIX e(pUINUTOB
B OCBOCHMHU TPEIIECTBYIOMIETO MPOrPaMMHOTO MaTepuaja y 0OyJaromuxcs ¢
3IIP 1 HeAOCTAaTKOB B UX MaTeMaTHYECKOM Pa3BUTHUH;

" copMHpOBaTh YCTONUMBBINA HHTEPEC YUAIIMXCS K IPEAMETY;

" BBIABJATH U PA3BUBATh MAaTEMAaTUUYECKUE U TBOPUYECKHUE CTOCOOHOCTH.
OcCHOBHBIE JJMHMU COAEPKAHUSA Kypca MaTeMaTuku B 5-9 kiaccax: «Ywucna u

BBIYHMCIICHUS», «Alredpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHHUS W
HepaBeHCTBay»), «Dyukuumny, «leomerpus» («[eomerpuueckue Gurypsl u ux
CBOMCTBay», «/3MepeHne reoMeTpuYeCcKuX BEIUUUHY), « BEpOSITHOCTh U CTaTUCTUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapaIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJHAKO HE HE3aBHUCHUMO OJHA OT JPYrod, a B TECHOM KOHTAaKTE€ W
B3anmmozeiicTBuu. Kpome »3Toro, ux oOBEOWHSET JOTHYECKas COCTaBISIONIAS,
TPaJULIMOHHO TIPUCYIAs MaTeMaTWKe W TPOHH3BIBAIOIIAS BCE MaTeMaTHUYeCKHe
Kypcbl U conepxarenbHble JmHHM. CdopmynupoBaHHoe B DenepaibHOM
rOCY/IapCTBEHHOM 00pa30BaTeIbHOM CTAaHAApTE€ OCHOBHOTO OOIIEro 00pa3zoBaHUs
TpeOOBaHUE «yMETh OIEPUPOBATH MOHATUSMU: OIpENEJIeHHe, aKCUOMa, TeopeMa,
JI0Ka3aTeIbCTBO; YMEHHE paclo3HaBaTb HCTUHHBIE W JIOKHBIE BBICKA3bIBAHMUS,
MPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPHUIAHUS
BBICKa3bIBAaHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (OpMHUpPOBaHUE JOTUYECKUX YMEHUN
pacnpezaensercs MO BceM TroxaM oOOy4eHHsT Ha YpOBHE OCHOBHOTO OOILIEro
o0pa3oBaHUsI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJabraTaM
OCBOGHHSA paboyeil TporpaMMbl, pachpeneiéHHBIM [0 ToJaM  OOyYeHHS,
CTPYKTYPHUPOBAHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUTTHATHHBIM
BolpocamM  oOydaromuecss Oo0pallaJuch HEOAHOKPATHO, YTOObI  OBJaJCHHE
MaTeMaTUYECKUMHU TOHITHSIMH ¥ HABBIKAMHU OCYIIECTBISLIOCH MOCIEI0BATEIHHO U
MOCTyNaTreabHO, C COONIOJCHHEM NPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYQJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYEeCKUX MPEICTaBICHUN OOYyYaroIIMXCs C
3I1P, pacmmpsst u yrnyomnsis e€, o0pa3ys MpoYHbIe MHOKECTBEHHBIE CBsizu. OO1mume
LEeIM W3ydeHus y4yeOHOoro mpeamera «Maremaruka» NpeACTaBiIeHbl B paboueit
IIpOTrpaMMe OCHOBHOTO 00I1Iero o0pa3oBaHMs.

OcoOenHocTH 0TOOpPa M alanTALMM Y4eOHOT0 MaTepHAaJIa 10 MaTeMaTHKe
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OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIHBIX YCJIOBUH JJI1 YCBOEHUS MPOTPaMMHOTO Marepuajia oOy4yaroluMHUcs ¢
311P. bonbiioe BHUMaHUE yremnsiercs oT00py yueOHOro marepuasia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIMHOCTH TPU COXPAHEHUH OOIIero 0a30BOTr0 YpOBHS, KOTOPBIM
JIOJIKEH 10 COJIEPYKaHUI0 U 00beMY OBITh aIallTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBMM C HX OCOObIMH 0OOpa3zoBaTesbHbIMU MOTpeOHOCTIMU. Cremyer
o0neryuTh OBNaJeHUEe MarepuanoM oOydatouumuca ¢ 3IIP mocpenctBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMaTHUYE€CKUM MMOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B INPUMEHEHHM 3HAHUM, HUCHOJb3YyS MNPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpA,
MamsTKa).

Pabouasg nporpaMma mnpeaycMaTpuBaeT BHECEHUE HEKOTOPBIX W3MEHEHMIl:
YMEHBUIEHUE 00bEMa TEOPETHUUYECKUX CBEICHHI, BBIHECEHHE OTIEIbHBIX TEM WM
LEJIbIX PA3/1EJIOB B MAaTEPHUAIIbI 111 0030PHOT0, 03HAKOMUTEIBHOTO U3YYEHHUSI.

N3meneHus nporpaMmmsl B 5-9 Kiaccax

MaremaTuka B S u 6 Kiaccax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«Pumckass Hymeparus», «PaBHbie ¢uryps», «umuaap, xonyc, mapy», «Kyo»,
«IpssmoyronpHbll napaiuienenunen», «llepemenienue no KOOpAMHATHON IPSAMOW»,
«Mopaynb uucnay, «HucinoBele NpPOMEXYTKH»; «Macmrtady» (HU3ydaeTcs B Kypce
«T"eorpadus»); «M3o0pakeHne reomeTpudeckux (GUryp Ha HETMHOBAHHOM Oymare c
WCIIOJB30BAaHUEM LHPKYJSA, JMHEWKH, YrOJIbHUKA, TpaHCHOpPTHpa», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynspHbie
npsmeie», «OceBasg M LIEHTpajbHasi CUMMETPUN» (M3ydaeTcs B Kypce FeOMETPHH);
«beckoHeuHbIe TMEepUOIUYECKHE JeCATUUYHBbIE ApoOu. [lecsaTnyHoe mNpubOIMKEeHne
O0OBIKHOBEHHOM JpoOu» (M3yuyaeTcs B Kypce aareopsl).

CrenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha cieAyroume Tembl: «Pemrenne
JIOTHYEeCKUU 3amauy, «JnmHa otpeskay, «lllkame», «PacmpenenuTebHbld 3aKOH
YMHOXKEHHS», «3aMiCh TPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHTEIAMIY, «llocTpoeHue
KOH(Urypanuii u3 4dactei MpsMON, OKPYXHOCTH Ha HEJITMHOBAHHOM M KJIETYATOM
oymarey, «Jlenmurenu u kparaele. [Ipusnaku nenumoctny, «HaunbGonbmmii oOmmii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [[ennMMoCTh CyMMBbl M HPOU3BEICHUSY.
«IIpuBenenue apodbu K HOBOMY 3HaMeHaTeno», «HaxoxaeHue dactu 1enoro u
LeJoro mo ero vactu». «OKpyTiaeHue AecITUYHBIX aApolei». «Pemenue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIM
M0 YCJIOBHIO 3ajauu». BbICBOOOIUBIIMECS Yachl MOXKHO MCIOJb30BaTh Ha
MOBTOpEHUE (B Hayaljie U KOHIIE y4eOHOTo roja), Ha u3yyeHue Haubosiee TPyAHBIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellieHue YpaBHEHUM, IPUBEEHUE IPOOU K HOBOMY
3HAMEHATEIN0, YMHOXKEHHUE U JCJICHUE JAECATUYHBIX IpoOei, n3MepeHue yrios; B VI
KJIACCE — JNIEWCTBUSA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMU YHCIIAMH, PEIICHUE
YpaBHEHUH, CIIO’KEHUE M BBIYUTAHUE YUCEJI, COJACPIKAIIMX LIETYI0 U APOOHYIO YacTh,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3y4aTb CIEAYIOLIUE TEMBI:
«ppanmonanbHble yncia. JleiicTBuTenbHbIe ynucia», «CpaBHEHUE AEHCTBUTENBHBIX
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qucen, apuMeTHIecKre JCHUCTBUS C JNEHCTBUTEIHHBIMHU 4YHcCliaMny, «HaxoxmeHue
NpUOMMKEHHBIX 3HAUYCHUM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEH U YETBEPTOM CTEIICHEW PA3JIOKECHUEM HAa MHOKUTEINY, «DYyHKIIUA
y =VX n ee rpadmk», «IIorpemHOCTs W TOYHOCTh MPUOIMKEHUD», «UeTHble n
HeueTHblE QYHKIMW», «DyHKIHA y=X"», « DyHKIHSA y= ax’, ee rpaduk U CBOMCTBA.
['paduxu bynkumit y= ax’ +nu y=a(x—m)2, «YpaBHEHHE C IBYMsI IEPEMEHHBIMU U
ero rpaduk», «['paduueckuit crmocod pelIeHHUS CUCTEMBI  ypaBHEHHII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKOM U Te€OMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHIHAIbHBIN pocT. CloxkKHBIE
MIPOLICHTHD.

CnenyeT yMEHBIIWTh KOJMYECTBO YAacOB Ha H3ydeHUE TeMm: «Dopmysibiy,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHME C JABYMSI HEHU3BECTHBIMUY,
«I"paduk TMHEHHOTO ypaBHEHUS C ABYMs NEpeMEHHBIMUY, «I'paduueckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBOMCTBA KBAIPATUYHON
GyHKIANY.

BricBoOoIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I Jydleil
mpopabOTKK HamboJiee BaXKHBIX TeM Kypca: «PemieHue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBaJ[paTHOTO KOPHS»; HAa TOBTOPEHHE, pelIeHue 3ajad,
npeoOpa30BaHUEe BHIPAKECHHM, a TAK)KE Ha 3aKPETUICHUE U3YYEHHOTO MaTepHalia.

I'eomerpusn

Crnenyer OCHOBHOE€ BHUMAHHUE YAECIUTh MPAKTUYECKON HAMPABICHHOCTH Kypca,
WCKJIIOYUB U YIOPOCTUB HaWOOJIEe CIIOXKHBIA JJIsI BOCHPUSITUS TEOPETUUYCCKUIMA
Marepuasi. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMAJIbHO HCIOJIb30BATh
HarJsiHble cpefcTBa OOydeHHUs, OOJblle MPOBOJUTH MPAKTUUECKUX pPaboT cC
ydaluMucs, pemars 3aaaud. CTpouTh pellieHre 3a1ad Ipyu MOCTOSSHHOM OOpalieHun
K HarJISIAHOCTH — PUCYHKAM M YEPTEkKaAM.

O3HakOMUTENBHO JaTh TeMbl: «TeopemMbl M J0KA3aTeNbCTBO. AKCHUOMBIY,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
MEPIIEHAUKYJISIpa K OpsaMon», «MeToa reoMeTpudeckux mecr», «Meron yaBoeHus
Menuanb», « Teopema daneca u Teopema 0 MPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukKay, «l/3MeHeHHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QopMmynbl s paJdyCcOB BIUCAHHBIX U OMUCAHHBIX
OKPYKHOCTEM  NPaBWIbHBIX  MHOTOYTOJBHHUKOBY»,  «YPaBHECHHE  NIPSAMOW»,
«/IBmxenne», «CBoWcTBa ABWKEHUS», «Teopema O MpOU3BEAEHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHNX, TEOPEMA O KBAIpaTe KacaTeIbHOW.

Crnenyer yMEHBIIWTHh KOJMYECTBO 4YacOB Ha H3y4yeHHE TeM: «CHMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBON CHUMMeETpumn», «lleHTpanbHas CUMMETpPHS,
«ITapannensupiii mepenocy, «lloBopor», «IIpeobpazoBanne momodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/aud Ha IMOCTPOEHUE C IMOMOULIBIO
UUPKYJIS W JIMHEHKW», «JlekapTOoBbl KOOpPAMHATHI Ha IUIOCKOCTW», «Pemenue
TPEYTrOJIBLHUKOBY, «[logobue dpuryp.

BricBoOOIMBINIIECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a9 U TIOBTOPEHUE.

BeposiTHOCTH U CTATUCTUKA



B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIIME CIOXHOCTH IS
obyuaromuxcst ¢ 3[IP, cBs3aHHBICE CO CHWKCHHBIM YPOBHEM pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIJICHUS, €r0 U3yUYCeHHUE JOJIKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM i1 y4eHUKOB Marepuaje. OCHOBHOE€ BHUMAaHHE CIICIYyET YICIUTh
pasjienaM, CBS3aHHBIMH C IIOBTOPEHHEM TNIPOMJICHHOTO MaTepuaja, YBEIUYUTh
KOJMYECTBO YIPaKHEHUNW MU 3aJaHUM, CBSA3AHHBIX C MPAKTUYECKOW NESATEIHLHOCTHIO
00yJarommxcs.

Heobxoammo miepecMOTpeTh COAEP)KaHUE TEOPETUYECKOTO MaTepuaia M
XapakTep €ro M3JI0KEHUS: TEOPETUUYECKH MaTepuan MPernogHOCUThL B Mpoliecce
peIIeHNs 3a7a9 ¥ BBITOJIHCHHS 3aIaHWA HATJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpebOBaTh BHIBOAA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIapTHHIX,
TPYROEMKHUX 3a1aHUM. P TeM ciieryeT u3y4aTh B 03HAKOMHUTEIBHOM IUIAHE.

Pacnpenenenne BpeMeHM Ha H3yYeHHE TEM B TEYEHHWE Y4eOHOro rojaa
CaMOCTOSTENIbHO OMpeeisieTcsi 00pa3oBaTeIbHOW OpraHu3alueil U 3aBUCUT OT
ocobeHHocTer rpynmbl oOyyarommxcss ¢ 3[IP m ux o0coObIx o00Opa3oBaTeIbHBIX
MOTPEeOHOCTEH.

Buabl gesareqabHocTH  oOyyaromuxcesas ¢ 3IIP, o00yciaoBiaeHHbIe 0CO0BIMHU
o0pa3oBareJJbHBIMH NOTPEOHOCTAMH W o0eclme4YUBAKOIIME OCMBICJIEHHOE
O0CBOEHME cO/IepPKaHuM 00pa3oBaHus 1o npeaMery «MaremaTuka

Conepxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCMOIB3YEMBIX B
DOAOIT OO0 o0mux 11 BceX 00yUJaronuxcsi BUIOB JICSITEIBHOCTH CIEAYET YCUIIUTh
BHJIBI JICATCIIFHOCTH CIICIM(UYIHBIC IS JAaHHON KaTEroOpuH JeTel, 00eCcTIieYMBarOIIIe
OCMBICIICHHOE OCBOCHHE COJIepKaHUsS OOpa3oBaHUs 110 TMPEAMETY: YCUJIICHHE
MPEIMETHO-TIPAKTUYECKON JIETEIbHOCTH C AaKTHUBU3ALMEH CEHCOPHBIX CHUCTEM;
Yyepe0OBaHUE BHUJIOB JEATCIBHOCTH, 3aJICMCTBYIOIIMX PA3JIUYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepHualia C OIOpPO Ha aJITOPUTM; «IOIIArOBOCTh» B U3YUCHUU
Marepualia; HCIOJb30BAaHUE JIOMOJHUTCIHHON BHU3YaJIbHOM OIMOPBI  (CXEMBHI,
mabJIOHbl, OMOpHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMpolecce M pe3yJsibTare
NEATEIbHOCTH;, BBITIOJTHEHUE CIEIUANIbHBIX 3aJaHui, 00eCTIeUNBAIOIINX KOPPEKIIUIO
peryJiuu  y4eOHO-TI03HABATEILHON JEATEIbHOCTY M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

Temarnueckas u TepMHHOJIOrHYecKas Jiekcuka cootBeTcTByeT @AOIT OOO.

Hns obyuaroruxcsi ¢ 3[IP cyliecTBeHHBIM SBISIOTCS MNPUEMBbI pabOTHI C
JEKCUYECKUM MaTtepuajioM 1o mnpeaMery. I[lpoBoguTcs crnernuanbHas pabora 1o
BBEJICHUIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemble TEpMHHBI BBOJATCS Ha TIOJUCEHCOPHOHW OCHOBE, 00s3aTelbHa
BU3yaJibHAS TOAJICPKKA, AITOPUTMBI pabOTHI C ONPEIeICHUEM, OTIOPHBIC CXEMbI JJIs
aKTyallu3alud TEPMHUHOJIOTHUH.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHE
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B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJAapTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM mTpenMer «MareMaTukay
BXOJIUT B TpeIMETHYI0 o0nacth «MaremaTuka U HHPOPMATHUKA» M SBISETCA
oOs3aTenbHBIM Il M3ydeHus. B 5-9 kmaccax yueOHbI npeameTr «MaremaThka
TPaJAUIIMOHHO M3y4YaeTcs B paMKaxX CIEIYIONIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 kjaccax — KypcoB «AuredOpa» (BKIoYas 3JI€MEHTHI
CTaTUCTUKHW M TEOpHHU BeposTHocTei) u «['eomerpusi». Hactosimeit mporpammoi
BBOJIMTCSI CAMOCTOSATEIbHBIN YUeOHBIN Kypc «BeposTHOCTD U CTATUCTUKAY.

OO6mu1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 0o0rmiero obpazoBanwms, — 1086 gacoB: B 5 kiacce —
204 gacoB (6 gacoB B Hexenmo), B 6 kimacce — 170 gacoB (5 9acoB B Hemelo), B 7
kiacce — 204 yaca (6 yacoB B Hefiento), B 8 kinacce — 204 daca (6 4acoB B HENEIIO), B
9 xmacce — 204 gyaca (6 9acoB B HEJIEIIIO).

IlnanupyemMblie pe3yJbTaThl OCBOCHUA Y4eOHOro nmpeaMmera «MaremaTuka»
HAa YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHusi

N3ydyenne wmareMaTMKU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
HaIpaBJICHO Ha JOoCTkeHue oOydaromumucs ¢ 3P mu4HOCTHBIX, MeTanpeIMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS MPOrpaMMbl IO  MaTE€MaTUKe
XapaKTEPU3YIOTCS:

NATPUOTHYECKOE BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHUMCKON MAaTeMaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MATEMaTUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JIOCTHUKEHUM B JIPYTUX HAyKaxX U
MPUKIAAHBIX cepax;

rPakAaHCKOE U TyXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJIaHWHA W peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, TMpOIEAyp TpakIaHCKOTO oOImecTBa (HampuMmep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OJTHYCCKUX IIPOOIEeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWKEHHU HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUYEHOTO;

TPYAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B PEIICHUHA TMPAKTUYECKUX 33134
MAaTeMaTUYECKOM HAMPABICHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTEMaTH4YE€CKOIro
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU [UJI yCHEUIHOW mpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHMM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM HHAUBUIYATHHON TPACKTOPUM OOpa30BaHMsI W KU3HEHHBIX IJIAHOB C
y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHUYeCKuX OOBEKTOB, 3a/la4, PEUICHUH, paCCyXICHUH, YMEHHWIO BHJIETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
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LHEHHOCTH HAYYHOTI'0 MO3HAHMUSA:

OpUEHTAlMEW B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpPEACTaBIEHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIOBEKA, MPHUPOIBI U
oOuiecTBa, NOHMMAaHUEM MAaTeMaTHUYeCKOM HayKh Kak c@epbl UeIOBEYECKON
JESITEIbBHOCTH, 3TanoB €€ Pa3BUTUS W 3HAYUMOCTHU JUISl PA3BUTHUS LUBUIM3ALUH,
OBJIQZICHUEM SI3bIKOM MAaTEMAaTUKU M MaTeMaTHYeCKON KyJabTypol KaK CpeICTBOM
[O3HaHWSI MHpa, OBJIAJECHUEM NPOCTEHIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
JeSITeIbHOCTH;

¢pusuyeckoe BocnuTaHue, (opMUpOBaHUE KYJILTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIArONOIYYHsI:

TOTOBHOCTBIO TPHMEHATH MaTeMaTHYEeCKHE 3HaHHs B HHTEpecax CBOETO
37I0pOBbs,  BEACHUS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHUTAHUE,
cOANaHCUPOBAaHHBI PEXKUM 3aHATHM W OTABIXA, perymsipHas (Quandeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTro K€ MpaBa APyroro 4YeJlIoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHHUE:

OpUEHTAllMEe Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIaCTU COXPAHHOCTU OKPYKAIOIIEW Cpe/ibl, INIAaHUPOBAHUSA MOCTYNKOB U OLEHKU UX
BO3MOJKHBIX TOCJEACTBUNA JJIA OKpPY)KaloIleld Cpelbl, OCO3HAHHWEM INIOOAIbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH X PELICHUs;

ajanTauus K M3MEHSIOUNMMCH YCJIOBHSAM COLMAJIbHOW W NPUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJOBHSIX HEOMPEACIEHHOCTH, IOBBIIMICHUIO
YpOBHSI CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO0 NEeATEIbHOCTh, B TOM YHCIE
YMEHHE YUUThCS Y IPYTHX JIIONIEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHWSA, HABBIKU M KOMIIETCHIIMU U3 OTIBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM 4HCIE
bopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalHlO, BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOLUUI KOHTPMEp, KOPPEKTHUPOBATh
IpUHUMAaeMble peUIeHus W JAeWCTBUSA, (HOPMYIUpPOBaTh M OLEHUBaTb PUCKU U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThI:

B pesynprare ocBOeHHS MPOrpaMMbI MO MaTeMaTHKe Ha ypOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuatomerocss ¢ 3[IP  Oynyr cdopMupoBaHbl
METamnpeMETHBIE PE3YIbTaThl, XapaKTePU3YIOIIHUECs] OBJIAJCHUEM yYHHBEPCaTbHBIMU

MO3HABATCILHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JIEMCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaABaTeJbHBIMH
JeliCTBUSIMU

yCTaHaBJINBATb IMPUYINHHO-CJIICACTBCHHLIC CBA3HU B X0Aa¢€ YCBOCHUSA
MAaTCMAaTUICCKOT O MaTcpHraJia,
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BBISIBJISITH ACQPUIMT JAHHBIX, HEOOXOIMMBIX IJsl PEIICHUS MOCTaBICHHON
3a/1a4y;

C IMOMOIIBI0 YUYUTENd BbIOMpATh CIIOCOO pEIIeHHs MaTeMaTHYeCKOM 3aJauu
(cpaBHUBATh BO3MOXKHBIE BAPUAHTHI PEILICHNU);

OPUMEHATh M NPeoOpa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE pELICHUS
MaTEMaTUYECKUX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE U JAHHOE IIPU PELICHUU MAaTEMaTUYECKOH 3a1a4H;

MOHMMAaTh M WHTEPIPETHPOBATh WMHOOPMALIMIO PA3NUYHBIX BHUIOB U (HOpM
IIPEACTABIICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7a4i rpauuecCKuMU CXEMaMHu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHMMATh U UCIIOJIF30BaTh MaTEMAaTHUYECKHUE CPEICTBA HATNIATHOCTHU (TpaduKu,
aUarpaMMbl, TaOJIUIBI, CXEMbl W Jp.) Uil WUIIOCTPAald, WHTEPIpPETALNH,
apryMEHTaluu.

OBiageHue  yHHBEPCAJIbHBIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
JeHCTBUSIMU:

OpPraHM30BbIBATh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUMUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJIEHCTBOBATh U HaXOIUTh OOLINE CIIOCOOBI paboThl; paboTaTh B rpyIIE:
HaXOAUTh OOIlee peuieHHue U paspeliaTb KOH(JIUKTHI HAa OCHOBE COIJIACOBAHMS
no3uIMid W y4yéTa  HMHTEPEcOB;  ciaywaTb  napTHEpa;  (HOpMyJaupoBaTh,
apryMEHTHPOBATh U OTCTAauBATh CBOE MHEHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3peHUs M pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta WMHTEPECOB W TMO3MIMHA BCeEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOI0 IO3MIMI0 W KOOPIWHHMPOBATH €€ € NO3ULMAMU
napTHEPOB B COTPYAHHUYECTBE IMPHU BHIPAOOTKE OOIIEro pemieHus B COBMECTHOU
NEeATEIIbHOCTH;

BBIMOJIHATh CBOIO 4YacTh pPabOThI, JOCTUTaTh KayeCTBEHHOIO pe3yjbTaTa u
KOOPAMHUPOBATH CBOU JIEUCTBUA C IPYTMMH YWICHAMU KOMAHJIbL;

OLIEHMBATh KaYECTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

OBiaeHHe YHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIssTHBHBIMH ACHCTBUSMMU:

CTaBUTh 1I€JIM, BBIOMPATh U CO3JaBaTh AJTOPUTMBI I PEIICHUS Y4eOHBIX
MaTeMaTUYECKHUX MPoOem;

IJJAHUPOBATh M OCYLIECTBIISITH JESITEIBHOCTh, HANPABIECHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENILCKOIO XapaKkTepa.

dbopMyaupoBaTh W yAEpKMBATh Yy4eOHYHO 3a7ady, COCTaBJISATh IUIAH M
MOCIEN0BAaTEIILHOCTD JICHCTBUM;

OCYUIECTBJISATh KOHTPOJb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBIL;

KOHTPOJIUPOBAaTh TPOIECC W  pe3ylbTaT y4eOHOW  MaTeMaTUYECKON
NEeATEIIbHOCTH;

aJIeKBaTHO OIICHUBATh MPAaBUJIBHOCTb WM OIIMOOYHOCTH  BBITIOJHEHUS
yueOHOW 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh UM COOCTBEHHBIE BO3MOXKHOCTU €€
peleHns;
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ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHBIM JTAJIOHOM C IIENBIO
oOHapyKEeHMsI OTKJIOHEHUH ¥ OTJIIMYUI OT 3TAJIOHA.

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEUICHUH Y4EOHOMH
3a/1a4u;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ysbTar
JESITEIbHOCTH, OINPENEIATh MMO3UTHUBHBIE W3MEHEHMs W HalpaBJeHUs, TpeOyrolue
JadbHenIel paboThl;

PEryIMpOBaTH CIIOCOO BBIPAXKEHHS SIMOLIUN.

[IpenmeTHbIE  pe3yJbTaTbl  OCBOEHHMS  MpOrpaMMbl IO  MaTeMaTHKe
MIPEICTABIIEHBI MO rofaM OOy4YeHUs B paMKax OTIEIbHBIX y4E€OHBIX KypcoOB: B 5—6
KJlaccax — Kypca «Maremaruka», B 7-9 kinaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTD U CTAaTHCTHKAY.
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PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0y4YEHHsI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyJarommxcsi ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MAaTEMAaTUKU U OKPYXKAIOLLETO MUPa;

* (popmupoBaHue (QYHKIMOHAJIBHON MareMaTHYeCKOM TI'paMOTHOCTU: YMEHMS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKXke B Kypce NMPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTaTUCTUKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEpIICHCTBOBAHUE BBIYUCINUTEIBHON TEXHUKM M (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAECTCS C Pa3BUTHUEM BBIYMCIUTEIBHOU KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hayano u3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOeil OTHECEHO K 5 kiaccy. DTo
MEPBbI ATanm B OCBOCHHMM APOOEi, KOrja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UIesIMU, TOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa NpaBWJia JEHCTBHUM C
JICCITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECSTUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucrnonb3oBanuu. K 6 kijaccy OTHECEH BTOpPOW JTam B M3YYCHHH IpoOeH, rje
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
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BBIUMCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPIKALINX U OOBIKHOBEHHBIE, U
JIECATUYHBIC JPOOU, YCTAHOBJICHUE CBS3EM MEXAY HUMH, PACCMOTPEHHE MPUEMOB
penieHus 3a7a4 Ha apoou. B Havasie 6 kiiacca MpPOUCXOIUT 3HAKOMCTBO C MOHSITHEM
IPOLICHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIATEIBHBIX YHUCET SBIISECTCS
TO, YTO OHHM TaKXe€ MOTYyT paccMaTpUBATBCSA B HECKOJBKO A3TanoB. B 6 kiacce B
Hayaje u3ydeHUs Tembl «lloJIOKUTENbHBIE U OTPULIATEIBHBIE YUCIIA» BBIICIACTCA
noareMa «llenble 4mcma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIIbHBIMU
YUCIAaMUA W JIEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOr0 MOAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIMXCS NPAKTHYECKM CO BCEMHM OCHOBHBIMHM MOHSATHUSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETHIECKUX
neicTBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyjaer
IPOJODKEHO B Kypce airedpbl 7 Kilacca, YTO CTaHET CIIEAYIOIIMM MPOXOJAOM BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOpPETAEMBIX HABBIKOB.

[Tpu oOyueHUM peLIeHUI0 TEKCTOBBIX 3a/ady B 5—6 Kiaccax HCIOJIb3YIOTCS
apumernueckue NpuéMsl perieHus. TekCcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy U
ITPOM3BOJIUTEIIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniecss 3HaKOMSTCS C MpUEMAMM pelIeHusl 3aj1ad nepedopoM BO3MOMXKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMAaLMEN, mpencTaBieHHol B ¢opme Tadull
WJIY JUArpamMM.

B paboueli nmporpamMmme mpeaycMOTpeHO (OpMHUpPOBaHUE MPONEAECBTUUECCKUX
anreOpanvyeckux TMpeacTaBieHui. bykBa Kak CHMBOJI HEKOTOPOrOo Yucjia B
3aBUCHUMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTA BBOJAUTCA IMOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO MCIIONB3YETCs MPEXKIE BCETO AJIS 3allMCU OOIIMX YTBEPIKICHUN
U MIPEeAIOKEHUHN, (POpMyII, B YACTHOCTHU ISl BBIYMCICHUS] T€OMETPUUECKHUX BEJINYMH,
B KaU€CTBE «3aMECTUTEIISD) YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHAs HAa  pa3BUTHE OOpPAa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaxKeHusi, HM300pa3UTENIbHBIX YMEHUWA. OTO BaXHBIA dTall B HU3YYCHUH
F€OMETPUHU, KOTOPBI OCYIIECTBISIETCS HA HAMISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (GUrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOW M KJIeTYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTeHIme CBoiicTBa. B
IpoLecce U3yYeHUsl HarjasAHON T€OMETPUN 3HaHUs, NOJyYeHHbIe 00yUYaloIUMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CorynacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcsi WMHTErPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIA BKIIOYAeT apU(PMETHUECKUd MaTepuanl u
HATrJHYI0O TEOMETPHUIO, a TaKXKe MPONEACBTUUECKUE CBEICHUS U3 airedpsl,
AJIEMEHTHI JIOTUKH U Hayaja ONMCaTeIbHON CTATUCTUKH.

VY4eOHbIi M1aH Ha U3y4YE€HHE MaTEMAaTHKU B 5—6 KilaccaXx OTBOJIUT B S Kilacce
6 uyacoB B Hezeno , B 6 Ki1acce- 5 4acoB B HEJENIO, BCEro HE MeHee 374 ydeOHbIX
Jaca.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

Hatypansnoe uwucno. Psg nHarypanbnbix uucen. Yucno 0. UzoOpaxenue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lozunnonHas cucrema cyucieHus. *PuMckas Hymepamus Kak MpuMep
HETIO3UIIMOHHON CHCTEMBI CUMCIICHIS* . [leCSTHUHAs CHCTEMA CUHCIICHHSL.

CpaBHEHME HATYpPAIIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCEN C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTI€HNE HATYyPaTbHbBIX YUCEN.

Ciio’)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS NPHU CJIOKEHUH. Beruutanue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €IMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeiicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrioHenTsl  nmeiicTBuM, CBs3b  Mexkay HumHU. [IpoBepka  pesynbrara
apudmeTHIecKkoro aedcTBus. llepemecTuTebHOE W COUYETATENIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXXEHHUS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

*JlenuTeny W KpaTHbIE 4YMCla®, pas3liokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHbIe unciaa. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypajJbHbBIM TIOKa3aTeyleM. 3aluCh YHUCIA B BHUAE CYMMBI
pa3psIHBIX CIAaracMbiX.

UucnoBoe BbIpakeHHE. DBplunciaeHne 3HAYEHUW YHUCIOBBIX BBIPAKCHUM;
NOPSIAOK  BBINNOJIHEHWS ~ JAcUCTBUM.  Mcmonb3oBaHWE  NPU  BBIYMCIICHUAX
MIEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHHUS,
*pacnpeeuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienre o JOpobm Kak cmocobe 3almMch  YacTH  BEIUYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BUJE HEMPABWIBHOW JAPOOW U BBIACIICHUE

1
3aech u ganee * *0003HAYEHBI TEMbI, H3YYCHHE KOTOPBIX TIPOBOIUTCS B 03HAKOMHUTEILHOM IIaHe. [lenaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.
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LEJIOM YacTH 4Yuciia U3 HempaBWIbHOW apoOu. M3o0paxenue npoOeilt Toukamu Ha
yucioBoi npsiMoi. OcHOBHOE cBoMCTBO ipodu. *Cokpaiienue apooeil. [IpuBeaenue
IpoOu K HOBOMY 3HameHaTeno*. CpaBHeHUE APOOEil.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHbie 1podu. *HaxokaeHre 4acTu 11eJ10r0 U IeJI0T0 0 ero 4acTu™.

Hecatnunas 3anuch apoOei. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATHYHBIX ApOOeH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTrnueckue JAEUCTBUA C JCCATHUUYHBIMH JApoOsMu. *OKpyrieHue
JECATUIHBIX APOOCT™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3aday  apudMeTHdyeckuM crmocoOoMm. *Permienue
JOTUYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonb3oBanue Mpy penieHuy 3aad TaOIuI] U CXEM.

Pemienne 3amay, cojaepiKalllUX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTb. ENMHUIIBI U3MEPEHNUS:
Macchbl, 00bEMA, 1IEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBs3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsiguele npenctaBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. Yroi. [Ipsamoi,
OCTPBIN, TYIION U pa3BEPHYTHIE YTJIbI.

JlnmuHa oTpe3ka, METPUYECKUE €IUHMIIBI IIUHBL. J[JInHAa JTOMaHOM, MepuMeTp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YII0B C MOMOUIBI0 TPAHCIOPTHUPA.

Harnsinuele mnpencrtaBiaeHuss o (Qurypax Ha IIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B ToOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii u3 4dactei MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KIIETYATOU
Oymare*. VMconp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJILBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KieT4aTod Oymare.
EnvHuiel naMepenus 1iIo1aim.

*HarnsaHeie peACcTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBII
rnapaJuiesenuIie], KyO, MHOT'OTPaHHUKH. N3obpaxxenue MPOCTENIINX
MHOTOTpaHHMKOB. Pa3BépTkn kyba wu mnapawienenunena. Co3naHue MoAEIEH
MHOTOIPAaHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™ .

*O0BEM MPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BEMa™.

6 KJIACC

HarypaabHblie yucia
ApudpmeTnueckue AEMCTBUS ¢ MHOTO3HAUYHBIMH HATypajibHBIMU YHCIAMH.
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YucnoBble BhIpaXEHUS, MOPSIIOK JEHCTBUI, HCTIONb30BaHue ckoOoK. Mcnonp3oBanue
PU BBIYMCIICHUSX IIEPEMECTUTEIBHOIO M COYETATEIIBHOIO CBOMCTB CIIOXKECHUS H
YMHOXEHHS,  *paclpelesIuTeNbHOIO  CBOMCTBA  yMHOXEHMS.*  OKpyrjieHue
HaTypaJbHBIX YHUCEIL.

Jlenurenu U KpaTHbIEC 4YKCiIa; *HAUMOOJBIINI OOIIMN JENNUTENb U HAaUMEHBIIIEE
oOuiee kpatHoe. JleTuMOCTh CyMMBI U IPOU3BEICHUS *. JlelieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE JIpOOCi.
CpaBHenme u ymopsaaounBaHue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
LEJI0ro M LEeJoro mo ero 4yacth. JIpoOHOe 4YuCao Kak pe3ynbTar JeleHUs.
[IpeacraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpUYecKas cucrema mep. ApudmeTrndeckue ASHCTBUS U YKCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECITUUHBIMU IPOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHONIIEHMU. *Macmrad*, mnpomnopuus.
IIpuMeHeHre nIpoNopLUi PY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB ECATUYHBIMU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpakeHNE OTHOLIEHNS BEJINYUH B IIPOLICHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCJIA

[lonmoxxutenpHble W OTpUIaTeNbHble yHcna. Llempie uncna. *Monyne 4wucna,
reoMeTpuYecKas MHTeprnperauus Moayias uucia™. HWM3o0paxeHue dyucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcesl. ApuUPMETHUYECKHE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTpULIATETbHBIMHU YHCIIAMU.

[IpssMoyroJibHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKHM Ha
IJIOCKOCTH, abcuucca u opauHata. [locTtpoeHune Touek U GuUryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHBIE BbIpasKeHUsI

[Tpumenenue OyKB JJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKEHUS W YHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPAaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopmynsl; GopMysIbl IEpUMETpa U IUIOIIAM NPSIMOYTOJIbHUKA, KBaapara, *00béma
napasuiesienunesa u kyoa™.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adad  apudMETHYECKUM crnocoboM. *Pemenue
JOrHYecKux 3ajad. Pemienne 3aaau nepedOpoM BCceX BO3MOKHBIX BApUAHTOB.™

Pemienne 3amau, conepKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOPOCTB, BPEMSI, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOMMOCTb; ITPOU3BOIUTEIIBHOCT,
BpeMs, 00bEM paboThl. EnuHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXy €IMHUIIAMH U3MEPEHUS KAKI0M BEITUYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; pPEIIeHHE OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OueHka 1 MpUKKUIKA, OKPYTJIEHUE pe3ybTara™.
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*CocraBneHue OyKBEHHBIX BBIPAXXEHHI 10 YCIOBHIO 3aa4n™.

[TpencraBieHne AaHHBIX C MOMOLIbI0 Tabnuu U auarpamm. CronOuarbie
JUarpaMMBbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX IHArpamMM.

Harasignas reomerpus

Harnsguele npencrtaBieHuss o (Gurypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYIOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacroyioKEeHUe JBYX MNPSAMBIX Ha IUIOCKOCTH, HapaijielIbHbIE
NpsMble, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMH, OT TOUKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

WN3mepeHne W TNOCTPOEHHE YIJIOB C MOMOIIBK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
pPaBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBI
YEeTBIPEXYTOJBHUKOB. [IpAMOYroNbHUK, KBaJpaT: HMCIOJIb30BAHHE CBOMCTB CTOPOH,
yIioB, nauaroHaneil. *M3o0pakeHune reoMeTpuueckux QUryp Ha HEJIMHOBAaHHOU
Oymare ¢ WCIOJIb30BAHUEM LUPKYJsA, JHMHEWKH, YTrOJbHHUKA, TpaHCHOPTHpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyronbHuka. [loHsiTMe miomwaan QGUIypel;  €IUHUIIBI
u3Mepenus miowmaau. [pubnmxkénnoe nuaMepenue mwiouiaan Guryp, B TOM 4ucie Ha
KBajgpaTHOM ceTke.* [lpubmmkE€HHOE H3MEpEeHHE [UIMHBI OKPYKHOCTH, IUIOIIAIH
Kpyra*.

*CuMMeTpusi: IEeHTpajibHasA, OCeBas M 3epKalibHas cumMmerpuu. lloctpoenue
CUMMETPUYHBIX PUTYD™.

*Harnsagnele MPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX ¢burypax:
napauienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, LWIMHIAp, Map W cdepa.
N300paxxeHne npocTpaHCTBEHHBIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOIpPaHHUKOB,
mWIMHApa U KoHyca. CoznaHue Mojenell MpocTpaHCTBEHHbIX (uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonarne oOBEMaA; eaUHUIIBI H3MEpeHUss 00bEMa. OO0BEM MPSAMOYTOJIBHOTO
napajienenumneaa, kyoa*.

IUDTAHUPYEMBIE I[TPEJMETHBIE PE3YJIBTATBI OCBOEHUA 1TPOI'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenune ydyebHOoro Kypca «MaTtemaTuka» B 5—6 KjaccaX OCHOBHOW IIIKOJIBI
JOJDKHO O0OecreunBaTh JOCTIDKCHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbBIX
pEe3yJIbTATOB:

5 KUIIACC

YucJa 1 BbIYUCIEHUS

OpueHTHpOBAaTbCS B TOHATHUSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATypaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIME IPOOSMH.

CpaBHHMBaTh MW yHOPSJOYMBATHL HATYpaJbHbIE 4YHUCJA, CpaBHUBATh B
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MPOCTEHNIINX CITy4yasix OOBIKHOBEHHBIE IPOOH, AECATHYHBIE TPOOU.

CoOoTHOCHUTh  TOYKY Ha  KOOpAMHATHOM  (YMUCIOBOM)  mpsMOi  C
COOTBETCTBYIOIIUM €U YHCIOM M H300pakaThb HATypaJbHbIE 4YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

BoimonHaTh  apudMeTHUecCKUe JEHCTBUS C HATYPAIbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BhINoONHATE NpOBEPKY, NPUKUAKY pe3yIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTA.

Pelrenne TekCcTOBBIX 32124

Pemare TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM M C TMOMOUIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOXHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIOMICH MTOMOIIIBIO).

Pemare 3amaum, copepxamiyue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIWYHHBL:
CKOpPOCTb, BpEMs1, paCCTOSIHUE; 1I€HA, KOJINYECTBO, CTOUMOCTb (ITPU HEOOXOIUMOCTH C
HCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIIH).

Hcnonp30BaTh KpaTKUE 3aIIMCH, CXEMBI, TaOINIIbI, 0003HAUYEHHUS NIPU PEILICHUN
3ajad.

[Tonp30BaThCs OCHOBHBIMU €MHULIAMU W3MEPEHMS: LIEHbI, MAaCChl; paCCTOSHUS,
BPEMEHHU, CKOPOCTH; BbIpaKaTb OJHH €IUHMIIBI BEJIUYMHBI uepe3 Jpyrue (mpu
HEO0OXOJMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekats uH(OpMaIMio, MNPEICTABICHHYI0 B Taljuile, Ha CTOJOYaTOM
auarpaMme, WHTEPIPETUPOBATH TMPEACTABICHHBIC TaHHBIC, WCIIOJIB30BATh JTaHHBIC
[IPH PEIICHUH 3a7ad.

Harasinnas reomerpust

[Tonmp30BaThCs TEOMETPUUYECKUMHU TOHATUSMU: TOYKa, MpsAMas, OTPE3OK, JIyd,
yroJI, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

[TpuBoauTh mpuUMeEpbl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIUX (Qopmy
M3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TPU HEOOXOJUMOCTU IO BU3YaJIbHOM OIOpE,
CBSI3aHHYIO C yIjaMH: BEpIlMHA, CTOPOHA; C MHOTOYIOJbHUKAMHU: YTOJI, BEpIIMHA,
CTOpOHA, IMaroHajb; C OKPY>KHOCTBIO: PaINyC, TUaMeTp, LEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxoauTh IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TMOMOIIBIO
JMHEWKH, CTPOUTHh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY)KHOCTH 3aJIaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHHUKA, KBaJpaTa sl UX
MIOCTPOCHUS, BEIUMCIICHHS TIOMIAAN U IEPUMETpA.

BeramcnsaTe mepuMeTp W IUIOMIAAL KBajapara, MpsSMOYTOJbHHKA, QUTYD,
COCTaBJICHHBIX U3 MPSMOYIOJHbHUKOB, B TOM 4YHcie QUryp, u300pakEHHBIX Ha
KJIeT4aTou Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKUMHU €IWHULAMU H3MEPEHHUS IJIMHBI,
IUIOUIA/IM; BhIpAXKaTh OJIHU €IMHUIBI BEJIHMUMHBI Yepe3 Apyrue (Mpu HeoOX0IuMOCTH
C OTIOPOI Ha CITPABOYHYIO HH(POPMAIIHIO).
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PacrosnaBate  mapasutenemnumien, KyO, HCIOIL30BaTh TEPMUHOJIOTHIO:
BEpIIIMHA, peOPO TpaHb, U3MEPEHUS;, HAXOIUTh U3MEPCHHS MapajuIelieuIie/1a, Kyoa.

Beraucisate 00b€M KyOa, Mapajuiejenuieaa 1o 3aJaHHBIM H3MEpPEHUsIM (C
OMOPOM HAa aJIrOpPUTM Yy4YEOHBIX ACHCTBUI), MOJB30BATHCS CAUHUIIAMHA H3MEPCHUS
00BEMa.

PemaTte HecIOKHBIC 3aJayd Ha HM3MEPEHHE T'COMETPUYCCKHX BEIUYUH B
MPAKTHICCKUX CUTYaHsIX (IIpH HEOOXOAUMOCTH C BH3yaJIbHOW OTIOPOH).

6 KJIACC

Yucaa v BBIYMCICHUA

OpueHTupOBaTbCd B NOHATHAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
TEPMHHAMM, CBSA3aHHBIMHU C Pa3jIMYHBIMM BHJIAMHU YHCEI U CHOCOOAMM WX 3aIHCH,
MePEXOAUTH (€CIIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKMCH YKCTA K APYTOM.

CpaBHUBaTh M yHOPSAIOYHMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATh YHCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHATh aprupMeTHyecKre JeMCTBHS C HaTypajabHBIMU U LEIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSAMH, MOJOKUTEIBHBIMU U OTPULATEIbHBIMA
YU CIIAMU.

BBIYUCIISTE 3HAUEHNS YACIOBBIX BBIPAXKEHUH, BBIIIOJIHATD NPUKUAKY U OLICHKY
pe3ysibTaTa BBIYUCICHUMN; BBINOJIHATH NMPeoOpa30BaHUsI UYMCIIOBBIX BBIPAKEHUI Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTHh TOYKY Ha KOOPJAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YHCIIOM M U300pakaTh YMCIIa TOYKaMH Ha KOOPAMHATHOM MPSAMOi, HAXOUTh MOJYJIb
qHUCIIa.

COOTHOCUTh TOYKHM B MPSIMOYTOJIBHOW CHUCTEME KOOPAMWHAT C KOOPAWHATAMH
ATOMN TOYKH.

OxpyrasTh LeNble 4YHClia U JIeCATHYHbIE ApoOu (Mo oOpasiy), HAXOAMTh
MPUOJIMKEHUS YUCEI.

YucioBbie 1 0yKBEHHbIE BHIPAKCHUSA

OpueHTHpOBaTbCSI B TMOHATUSX M ONEPUPOBATH HAa 0a30BOM YPOBHE
TEPMUHAMU, CBSI3AHHBIMU C 3alKMChI0 CTENEHM YHCIIA, HAXOAWTh KBAApaT M KyO
YHUCJIA, BBIYMCIISITH 3HAYEHUS MPOCTEUIIUX YHCIOBBIX BBIPAKEHHM, COIEpKAIIMX
CTEIICHH.

[Tonp30BaThcs MpU3HAKAMHU JEIMMOCTH (IIpU HEOOXOJUMOCTH C ONOpOM Ha
ITOPUTM IIPABUJIIA), PACKIIAbIBATh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOXKHUTEIIN.

*Tlonb30BaThCst MacIITAOOM™, COCTABIISITh IPOMOPIIMU U OTHOLICHHUS.

Hcnonp3oBath OyKBbI JUisi 0003HAUECHUS YMCET MPH 3allMCH MaTEMaTHYEeCKHX
BBIPDQKEHUM, HAXOAUTh 3HAYEHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBIAA
HE0OXOJAMMbIE TMOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM HA aNrOpUTM y4eOHBIX
JNEHUCTBUI).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemienue TeKcTOBBIX 32124

Pemars MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETUUYECKUM CIIOCOOOM C
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ONOpPOM Ha BOIIPOCHBIN IUIAH.

Pemats POCTENIINE 3a/1a4u, CBSI3aHHBIC c OTHOILIEHUEM,
MPONOPLHOHAIBHOCTBIO BEIMYMH, MPOLEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU ¥ TPOLEHTHI.

Pemate 3amaun, copepkalve 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeEMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJUTEIILHOCTh, BpeMs, o00bEMa pabOThl, HCMOIB3YS apudMETHUECKHUE
JICUCTBHS,  OLEHKY, [MPHUKHUIKY; MOJIb30BaThCS  €IWHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIIUX BEJIMYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBHIO 3aJa4H TTOCJIE COBMECTHOTO
aHanms3a.

W3Bnekats wH(OOpMAIMIO, TPEACTABICHHYIO B TaOJWIAaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KpPYroBOM JuarpaMMax, HHTEPHPETUPOBATh MPEICTABICHHBIE
JTaHHBIE; UCII0JIb30BAaTh JAHHBIEC [IPU PELICHUH 3a/1a4.

[IpeacraBnsath nHGOpPMAIUIO C TTOMOIIBIO TAOJMHII, JIUHEWHOW U CTOJIOYATON
Jarpamm.

Harasignas reomerpust

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YYEHHBIX TE€OMETPUYECKUX IUIOCKUX W TMPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, JIMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
W KJIeTyaTo Oymare u3y4YeHHbIE IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

NMeTh mipencTaBlieHHE O TEOMETPUYECKUX TMOHATHUSX: PaBEHCTBO (uryp,
CUMMETpPHUSI, OCb CHAMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOILBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, I10JIb30BATHCA MPU PELICHHWM 33Ja4 TI'PaJTyCHOU MeEpou
YIJIOB; PAClO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIION YTJIBIL.

BpiuncnsaTe UIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbHUKA, ITOJb30BaThCS
€AMHUIAMU U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS JINHBI Yepe3
Ipyrue.

Haxoaurte, UCnoib3ysl 4EPTEKHBIE UHCTPYMEHTBI, PACCTOSAHUSA: MEXKIY IBYMs
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJIMHY ITYTH HA KBAJIPATHOU CETKE.

Beruucnare  miom@ans  GUryp, COCTAaBJICHHBIX U3 IPSIMOYTOJIbHUKOB,
HCIIOJB30BaTh pa30ueHue Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYPHI, JOCTPAUBAHUE
0 TPSIMOYTOJIbHUKA; TMOJb30BATHCA OCHOBHBIMU €IMHUILIAMU U3MEPEHUS TUIOIIAIH;
BBIpaXKaTh OJHHU €IMHUIIBI U3MEPEHUs IUIOMIaaAN uyepe3 aApyrue (Ipu HeoOX0AMMOCTH
C OMOPOW Ha CIPABOYHYIO HHPOPMALIHIO).

Pacno3naBaTh Ha MOJENAX W HM300pKCHUSX MNUPAMUIY, KOHYC, IUJIUHID,
MCIIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsSMOYTOJIbHBIN MapauieIeIueI.

Beraucisate 00b€M TpSIMOYTOJBHOTO TMapajuieenumneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHHUIIAMH U3MEPEHUS 00BhEMA; BRIPAXKATh OAHHU €IWHUIIBI N3MEPEHUS
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).
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Pemiath HecHOXHbBIE 3a7a4d HA HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
NPAKTUYECKUX CUTYalusiX (IIpH HEOOXOJUMOCTH C BU3YyaJIbHOU OTIOPOi).

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCbI
Hean n3yvyenus yueOHOro Kypca

AnreOpa sBI€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHA
o0ecreynBaeT HM3y4yeHUE IPYrHMX [WCLUUILIMH, KaK E€CTECTBEHHOHAYYHOrO, TaK H
TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHHST 00pa30BaHuUs
Y B NOBCEAHEBHOM >XWU3HU. Pa3zBuTHe y 0OydaromMXCSd HAay4YHBIX MPEICTABICHUN O
MIPOUCXO0XKICHUN
M CYIIHOCTH ajireOpanyeckux aOcTpakiui, crnocode OTpa)KeHUs MaTeMaTU4eCKOil
HAayKON SIBJIGHUA M MPOLECCOB B MNPUPOJAE M OOUIECTBE, POJIM MATEMATHUYECKOIO
MOJIETTUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAayYHOTO MHPOBO33PEHUS M KAUE€CTB MBIIIJICHHS, HEOOXOOUMBIX IJIs aJanTaliu B
COBpEeMEHHOM LH(ppoBoM oOmiecTBe. M3yueHue anredOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHMs  HaOIOAaTh,  CpaBHUBaTh,  HAaXOAWUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS W BBIBOABI, (POPMYIUPOBATH
yTBepkaeHus. OcBoeHue Kypca aiareOpsl 0OecreyuBaeT pa3BUTUE JIOTHYECKOTO
MBIIUICHNAS OOYYaloIUXCSA: OHU UCIOJIb3YIOT JACAYKTHBHBIE M HMHIYKTHBHbBIC
paccyxaeHus, oO0OOIIeHHe W KOHKpPETH3allhio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe MpeArnoyiaraeT 3HAYUTENBHBIM O00BEM  CaMOCTOATEIIHLHOU
NEATENBbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOSTEIBHOE pEIIeHHE  3a]ad
€CTECTBEHHbIM 00pa3oM SBISETCA peau3alell edaTeIbHOCTHOrO MPUHLUIA
o0yueHwus.

B crpykrype mnporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE€ MECTO 3aHHUMAIOT COAEPKATEIBHO-METOANYECKHE JuHUU: «Yucna wu
BBIYHMCIICHUSY;, «ANTeOpanveckue BbIpaXECHHUS»; «YPAaBHEHUS M HEPABEHCTBAY,
«Dynkuuny. Kaxknas u3z aTux coaepkaTeabHO-METOIUYECKUX JIMHUM pa3BUBaeTCA HA
IOPOTSKEHUH TPEX JIET M3YyUeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasich U
B3aMMOJICICTBYS C IPYTMMH €ro JUHUAMU. B Xozme usydeHus Kkypca oOydaromumes
MPUXOIUTCS JIOTHYECKH PacCyIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LieNeco00pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielibl MATEMAaTUYECKOI0 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYalOIIMMHUCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YecKoro  s3plka. TakuMm  o0pa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapakTep.

Copnepxxanne nuMHUM «YuCiIa W BBIYMCICHHS CIYKUT OCHOBOW JUIS
JaJIbHEHIIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarouuxcs
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JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BATHCA AITOPUTMAMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ul MOBCEIHEBHOU
KU3HU. PazBUTHE MOHATHS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAMOHAIIBHBIMU U
UppaloOHaIbHBIMU YHCIAMH, (POPMUPOBAHUEM IPEACTABICHUI O IEHCTBUTEIBHOM
qyucie. 3aBEpIICHUE OCBOCHHs YHUCIIOBOM JIMHUM OTHECEHO K CTapuieMy 3BEHY
o01ero oOpa3oBaHusI.

ConepxaHue JBYX alreOpanyeckux JIMHUN — « AlIredpanyeckue BhIPaXKEHUs
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHHMIO y OOYUYAIOUIUXCS
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOIo JUIs pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuall TPYNIUPYETCs BOKPYT PAllMOHANBHBIX BBIpRXKEHUU. Ajredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATHKHU KakK S3bIKa JJIsl IOCTPOEHUSI MaTEMaTHYECKUX
MOJIeJIeld, ONMUCAHUsl MPOIECCOB U SIBIIEHUW peadbHOro Mupa. B 3amaun oOyueHus
anreOpe BXOJAT TakKe JalibHEHIIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJUMOro, B YaCTHOCTH, Ui OCBOCHHsS Kypca HMH(OpPMATHKH, U OBJIAJECHUE
HaBbIKAaMU JIEAYKTUBHBIX paccyxaeHuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (HOpM
BHOCUT CBOHM creuuuueckuil BKJIAJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpapUUeCKOl JTUHUM HALEICHO Ha MOJyuyeHUe
IIKOJIBHUKAMU 3HAaHUN 0 QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKOH MOJAENH Jis
ONMMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmecTtBe. M3ydeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCA
YMEHUS HCIIONb30BaTh PA3IUYHbIE BBIPA3UTEIbHBIE CPEIACTBA A3bIKA MaTEMAaTUKH —
CJIOBECHBIEC, CUMBOJMYECKHE, Tpaduyueckre, BHOCUT BKJIaad B (OpMHpPOBaHUE
MIPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALUN U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«Anredpa», KOTOPBIA BKIIOYAET CJEAYIONINE OCHOBHBIE pa3eibl COJACpIKAHUS:
«Uncma W BBIYUCICHUS», «ANTeOpandeckue BBIPAKEHUSA», «YpPaBHEHHUS U
HEPAaBEHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEIO B TEUCHHE Ka)KIOro roja oOydeHHs, BCETO 3a TpHU roja
oOyueHust — He MeHee 306 yueOHbBIX YacoB.

COHEPKAHUE YUYEGEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

Jpobu OOBIKHOBEHHbIE W JIECATUYHBIC, MEPEXOo] OT OJHON (hOPMBI 3amUCU
npobeit Kk gpyrod. IloHaTHe palMOHANIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
YOOPSAOYMBAaHUE  pallMOHAJBHBIX  4Hcel.  ApudmMeTruuyeckue  JEHCTBUS ¢
palMOHAIIBHBIMA YuClaMU. PemeHne 3amad u3 peanbHOM NPAKTUKM HA YacTH, Ha
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Ipoowu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpENeieHue, IpeoOpa3oBaHKe
BBIPQ)KEHUI Ha OCHOBE ONPEIEIICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3anKch NPOLIEHTOB B BUAE ApoOU U IpoOH B BHJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4 Ha POLEHTHI, PEIICHHE 3a/1a4 U3 PEabHOU NPAKTUKU.

[IpumeHeHne NPU3HAKOB  JIEIMMOCTH, pA3JIOKCHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4HMClIe T@psiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanyecKue BbIPpaKEeHUA

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C INEpeMEHHOM. [[omycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKIy BEIMYWHAMMU B BHJIE
(dopmyibl. Beruucnenus no gopmyinam.

[TpeoOpazoBaHne OYKBEHHBIX BBIPAKEHH, TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM U IPOU3BEACHUMN, NpaBUiIa PACKPBITHS CKOOOK U
MIPUBEICHUS ITOTOOHBIX CJIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl U MHOrowieHbsl. CrerneHp MHOrowieHa. ClOKEeHue, BBIYMTAHUE,
YMHOEHNUE MHOTOWICHOB. POpMyIibl COKPAILIEHHOTO YMHOXKEHUA: KBaJAPaT CYMMBI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBajpaToB. PasinokeHue MHOTOWICHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, MpaBWja MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWMHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

*JInHeHHOE ypaBHEHHE C ABYMS MIEPEMEHHBIME 1 ero rpaduk -. CucTeMa AByX
JIMHEMHBIX YPAaBHEHUM C JBYMsS II€pEMEHHbIMHU. PelleHue CcucteM ypaBHEHUU
crocoO0oM NoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ad C MOMOILBI0 CUCTEM
YpPaBHECHUH.

DyHKUUHA

Koopaunara Touku Ha npsMoi. Yucnossle TpoMeXYyTKU. PaccTrosiHne mMexny
JIBYMs TOYKaAMU KOOPJMHATHOU IPSIMOM.

[IpsimoyronbHast cucrtema koopauHar, ocu Ox m Oy. Alcmucca U opAvHATA
TOYKM Ha KOOPJIMHATHOW TuiOocKOCTH. lIpumepsl rpadukoB, 3aiaHHBIX (OpMyTaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHkuui. JIunelinas pyHkuus,
e¢ rpadpuk. I'padpuk pynkumm y = kx + b. *I'padpuueckoe peireHne JIMHEHHBIX
YPaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

% 371ech 1 garee * * 0603HAYCHBI TEMBI, H3Y4CHHE KOTOPBIX IIPOBOIUTCS B O3HAKOMHTEIBHOM Iu1ane. Ilegaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.
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8 KUIIACC

Yucaa v BIYMCICHUA

KBagpatueiii kopeHb u3 uyucna. *llonstue 00 uppanMOHAIBHOM YHCIIE.
JlecsaTuaabie TPUOIMKEHUS UPPAITMOHANBHBIX uncen™. CBONCTBA apuPMETHICCKUX
KBaJ[paTHBIX KOPHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUUCIICHUSM. * JIeHCTBUTEIIbHBIC YUCTIA™.

CremneHb ¢ LenbIM MOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKUCh YNCTA.

Asire0panyecKue BbIPpaKeHUs

KBagpaTHblil TpEXUsIeH; pa3lioKEHUE KBAJIPATHOTO TPEXUICHA HA MHOKHUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckol JIpoOwu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpaudyeckux  JApoOei.
PanmonanbHbie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagparHnoe ypaBHeHue, Gpopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJISAIIMXCS K JIMHEHHBIM U KBaapaTHbIM. [IpocTetime
JPOOHO-paIMOHANILHBIC YPaBHEHHUS.

*T'padpuueckasi uHTEpIIpETAlIUS YPABHEHUNU C JBYMS MEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YpaBHEHW ¢ JAByMs NepeMeHHbIMU™. Ilpumepbl pemieHust cuctem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienre TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIACTh ONpeAeieHUs U MHOXKECTBO 3HAYCHUIN (PYHKITUH.
CriocoObl 3a1anus QyHKITUH.

I'padux ¢dynkuunu. Ytenue cBoiictB PyHkimu mno e€ rpaduxy. [Ipumeps
rpa@uKoB QYHKIHMA, OTPAKAIOIIUX PEeATbHbIE TTPOLIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TPSIMYIO M OOpaTHYH MPOMOPIMOHATILHBIC

k
3aBUCUMOCTH, HuX rpapuku. DyHKmum Yy = X, y =X,y = 4% y = -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucna v BBIYMCICHUA

PaunonanbpHble yucia, *MppalnoHaIbHble YMCIa, KOHEUHbIE U OECKOHEUHbIE
JecsATUYHbIE IpoOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSAMOU.

CpaBHeHMe  JCMCTBUTENBHBIX  4YHCEN, apudmeTuyeckue JeHCTBUS €
JNEHUCTBUTEIBbHBIMU YHACIAMU™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHpPa, JUIMTEIBHOCTHh IPOLIECCOB B
OKpY>KaroLeM MUpe.
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[Tpubnmxk€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTh NpuoOImxeHus. OkpyrieHue
yucen. [Ipuknaka v oueHKa pe3yjabTaTOB BEIYHCICHUM.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHuE. Pellienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHWH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBaapatHoe ypaBHeHue. *Tlpumepnl perieHus ypaBHEHUN TpeThed M 4ETBEPTOU
CTETeHEH pa3oKEeHUEM Ha MHOKHUTEITU™.

Pemmenne npoOHO-palinOHATBHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 anreOpanyeckuM METOIO0M.

VYpaBHeHHE C JByMs NEpeMEHHBIMU M ero rpaduk. Pemienue cucrem ABYyX
JVHEWHBIX YPAaBHEHUM C ABYMs IIEpEMEHHBIMU. PelleHne cucrem IBYX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOl creneHu. [paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3aj1a4 alredpandeckum crocooom.

HucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

PemieHrne JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemienHue cucrem
JUHEHHBIX HEPABEHCTB € OJHOM mnepeMeHHOW. KBajapaTHele HepaBeHCTBA.
['paduueckass wuHTEprpeTands HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUMHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoopaWHATHI
BEPUIMHBI 11apadO0JIbl, 0Cb CAMMETPHH MTApa0OJIbI.

['paduku GbyHKIHIA: y = kx, y = kx + D, y = X,
y =x, ¥y = EI/II/IX CBOMCTBA.

YucoBblie M0OCJI€10BATEILHOCTH U IPOTPEeCCUM

[loHdaTHE 4YHMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHue MOCJIEeI0BaTEIbHOCTH
peKyppeHTHO# dhopmyoii u Gpopmysoit N-ro uieHa.

Apudmernueckas u reomeTrpuueckas mnporpeccuu. dopmynbsl N-ro diieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI TIEPBBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TeOMETPUUYECKOW MPOrpecCHit
TOYKAaMU HAa KOOPJAWHATHOW TUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIIBHBIA POCT.
Cno>xHble TPOLIEHTHI ™.

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBHI OCBOEHUSI PABOYEN
I[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecreuruBaTh JOCTHXKEHUE CICAYIOIMINX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

YucJia 1 BLIYUCJICHUSA
BreinmonHaTh, couerass yCTHbIE W THMChbMEHHBIE MPUEMBI, apudmeTnyecKkue
JNIEUCTBUSA C PAlMOHAJILHBIMUA YUCIIAMMU.
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HaxoauTh 3HaYeHWs YHUCIOBBIX BBIPAKEHUN; MPUMEHSATH pa3HOOOpa3HbIe
CHOCOOBI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH.

[lepexonuTh OT OJHOM (OPMBI 3alUCH 4YWCEN K Jpyrol (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECTUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHHMBAaTh U
YIOPSI0YUBATH PALIMOHAIBHBIEC YHCIIA.

OKpyrasTh YKCIIa.

BBINONHATE NPUKHUAKY U OLEHKY PE3yJbTaTa BBIYMCICHUM, OLUEHKY 3HAYCHHUUN
YU CJIOBBIX BBIPAKECHHM.

BBITIONHATE JEHCTBHS €O CTENEHAMH C HaTypaldbHBIMHM ITOKa3aTessIMH (C
OTIOPOM Ha CIPaBOYHYIO0 HH(GOPMAIIUIO).

[IprMeEHATh NPU3HAKK JEIUMOCTH, PA3J0KEHUE HA MHOKUTEIN HATYpPaJIbHBIX
qucel.

Pemate rmpocreninme MNpakTUKO-OPUEHTHUPOBAHHBIC 337aud, CBS3aHHBIE C
OTHOLICHUEM  BEJIMYMH, IIPOIIOPLIMOHAIILHOCTBIO BEJINYMH, IIPOLIEHTAaMU;
MHTEPIPETUPOBATh PE3YJIBTATHl PELICHU 3a7a4 ¢ YYETOM OTPaHUYEHUMN, CBI3aHHBIX
CO CBOMCTBaMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHUs

OpueHTupOoBaTbCd B NOHATUAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anreOpanyeckol TEpMUHOJIOTUENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPQXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoInonHATh MpeoOpa3oBaHus UEJIOr0 BhIPAXKEHUSI B MHOTOUYJIEH NPUBEACHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, TPUMEHATH (POpMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIU C IOMOIIBIO
BBIHECEHUS 3@ CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraeMbiX, MPUMEHEHHs
(bopMyJ COKpaIIEHHOr0 YMHOKEHHSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIECHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IIOKA3aTEISAMU LIS
npeoOpa3oBaHusl BEIpAKEHUH (C OMOPOI Ha CITPaBOYHYIO WH(OpMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate sMHEHHBIE ypaBHEHMs C OJHOW MEPEMEHHOM, INPUMEHsS IIpaBuia
Iepexo/ia OT UCXOJHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepATs, ABIIAETCS 1
YHUCJIO KOPHEM YPaBHEHHS.

HwmeTs mpencraBieHre O rpapuuecKHX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[Tonbupate mnpuMepsl MHap YMCEN, SBISIOUUXCA pPELICHUEM JIMHEHHOro
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIAUHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPAaBHEHHUS C JBYMS
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MePEMEHHBIMU; TIOJIL3YSCh TPAaUKOM, TPUBOJIUTH MPUMEPHI PEIICHUS YPABHCHHSI.

PemaTe cucteMbl ABYX JMHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH, B TOM
qucye rpapuyecku (¢ omopor Ha aJifOPUTM YUEOHBIX JICUCTBUM).

CocraBnsTh (1MOCi€ COBMECTHOTO aHalM3a) M pellaTh JUHEHHOE ypaBHEHHE
WIM CUCTEMY JIMHEWHBIX ypaBHEHUH IO YCJIOBHUIO 3aJlayd, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOTYYEHHBIN pe3yibTar.

Koopaunarel u rpadpuxku. @yHKIUU

N300pakaTh HA KOOPAUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI; 3alHCHIBaTh YMCIOBBIC MPOMEXKYTKH Ha
anre0pandecKoM SI3bIKe.

OTmeuaTh B KOOPJIMHATHOM TMJIOCKOCTH TOYKM MO 33JaHHBIM KOOpPJIWHATaM;
CTPOUTH TpaPUKH THHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkun y = kX + b.

OnuceiBaTh C TMOMOIIBI0 (YHKIUHA WM3BECTHBIE 3aBHCHMOCTH  MEXIY
BENIMYMHAMU ([0 QJITOPUTMY YUYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOJUTEILHOCTb, BpEMsI, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIUU 110 3HAUCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a HHGOpPMAIINH;
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMALIHNIO U3 TPadUKOB PEANbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HayaJIbHBIE IIPEACTABICHHUS O MHOMKECTBE JEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHHUS, OKPYIVIEHHUS M BBIYUCIICHUN; M300pa)kaTh JEHCTBUTENbHBIC
YyUCJIa TOYKaMUA Ha KOOPAWHATHOW MPSMOU.

[IpumMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHU, HCIIONb3Yysl NMPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBIMOJHSTH
NnpocTellme mnpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAUIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucy OOJBIIMX U MajbIX YHCEN C MOMOUIBIO AECATUYHBIX
npoOeii u creneHelt yucna 10.

AJiredpanyeckue BbIpaKeHUS

[IpyMeHATP NOHATHME CTENEHW C  LEJbIM  II0Ka3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALUX CTENEHU C IeNbIM ToKa3aTeneM (C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

BBINONMHATE HECIIOKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PALMOHAIBHBIX
BBIPOKCHUI HAa OCHOBE TMPaBWJI JCUCTBHI HaJl MHOTOWICHAMH U aJreOpandecKUMHU
TPOOSIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpumensTh npeoOpa3oBaHUs BHIPAKEHUM IJI pEeUICHUs! Pa3IMYHBIX 3a/1ay U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemarp nuHeliHbIe, KBaJpaTHbIE YpaBHEHUs (C UCIOJIb30BAHUEM CIPABOYHOU
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uH(OpMAIMK) W palMOHATbHBIC YPAaBHEHMsI, CBOISAIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHH C IBYyMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE KCCIECIOBAHNS YPAaBHEHUU M CUCTEM YpDaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX npeacTaBicHui (yCTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WJIM CHCTEMa YpPaBHEHUN pEIICHHs], €CId UMEET, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUCOHBIX JICHCTBUH.

[IepexoauTh OT cioOBeCHOW (OPMYIMPOBKM 3a1auu K e€ ainredpandeckoit
MOJEIN C TIOMOIIBIO COCTABJICHUS YPABHEHHMS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTaT.

[IpuMEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLCHKHU; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpadUueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIC TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENsATh 3HaueHUE (PYHKIMU TIO0
3HAUEHUIO apTyMEHTa; OINPEACIIATh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduKH TeMEHTapHbIX QYHKIHH Bruaa , Y = X, Y = Xy = x

k o o .
Y= =, ONHUCHIBaTh CBOWMCTBAa YMCIOBOM (QyHKIMUM 10 €€ Trpaduky (mpu
X

H€O6XOIIHMOCTI/I C HaHpaBJIHI-OHICﬁ HOMOHIBIO).

9 KJIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoimonsaTh apudmeTrnueckue IeUCTBUS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE W MHUCBMEHHBIE TMPUEMBI, BBIIOJIHATh BBIYMCICHUS C WPPALUOHAIBHBIMU
YU CIIAMM.

Haxoaute 3HaYeHHs CTENEHEN ¢ LEIbIMU MOKA3aTEIsIMU U KOPHEH; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriath JACUCTBUTEIIBHBIE YHMCJA, BBINOJIHIATh TMPUKUIKY pe3ysbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA

Pemiars TMHENHBIE M KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJSIIMECS K HUM,
MpoCTeHIe IPOOHO-pallMOHATBHBIC YPABHEHUSI.

Pemate mnpocrenmine CHUCTEMBI JABYX JIMHEHHBIX YPaBHEHHH C JBYMs
IIEPEMEHHBIMU W CHCTEMBI JBYX YPaBHEHHW, B KOTOPBIX OJHO YpPaBHECHHUE HE
SBJISIETCA JIMHEUHBIM (I10 BU3yaJIbHOU O1ope).

Pemate mpocTeliime TEKCTOBBIC 3a/layd  aJIreOpandeckuM CIocoboM ¢
MOMOIIBI0 COCTABJIEHHUS YPAaBHECHHUS WM CHUCTEMBI JBYX YPaBHEHHH C JBYMs
[IEPEMEHHBIMU.

[IpoBOAUTE IpOCTEHIINE HCCICIOBAHKS YPAaBHEHWW U CUCTEM YPAaBHEHUH, B
TOM YHCJIe ¢ MPUMEHEHUEM T'paUUYECKUX MpeIcTaBiIeHUM (yCTaHABIMBATh, UMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHEWHBbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
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pellleHne HEpaBEHCTB HAa YHCIOBOM NPSIMOM, 3alUChIBaTh PEIIEHHUE C IMOMOIIBIO
CHUMBOJIOB.

Pemarb cucteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIKOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO; N300pa)kaTh PEILICHUE CUCTEMbl HEPABEHCTB HA YHCJIOBOU
psIMOM, 3aIIUCBIBATH PEILIEHUE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3JIMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBath (yHKUIMM H3y4eHHBIX BUIOB. lloka3piBaTh CXEMAaTUYECKU
pacIioyio)keHue Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB ¢GyHKmmd Buma: Yy = KX,

k .
y=kx+b, ,y=at+bx+c,y=xy = Vx, V= ~ B 3aBHCHMOCTH OT 3HAUCHHIi

K03 (UIIMEHTOB; ONMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpouth M H300paXkaTh CXEMAaTUYECKH Tpa(UKU KBAIPaTUUHBIX (DYHKIIHA,
OIKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 X rpaduKam.

Pacno3naBaTh KBaJpaTHUHYI (DYHKLIHIO TO (QopMmysie, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HHU, PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTIECA0BATEILHOCTH M IIPOIPECCHH

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO TPOIPECCUU TPU Pa3HBIX
croco0ax 3aaHusl.

BBITIONHATE  BBIYMCIEHUS C  HUCHOJb30BaHMEM (GopMyd N-rO  4ieHa
apu(PMETUYECKO M TE€OMETPUYECKOM MPOTrpeccuid, CyMMbl MEPBBIX N WiIEHOB (C
OTIOPOM Ha CIPaBOYHYIO0 UH(GOPMAIIHUIO).

PemaTte 3amaum, CBSI3aHHBIE C YHMCIOBBIMU TOCIEAOBATEIBHOCTAMH, B TOM
quCclie 33Ja4d U3 PEAIbHOM KM3HU (C UCIHOJB30BAaHUEM KaJIbKYJSTOPA, LUQPPOBBIX
TEXHOJIOTUH).

PABOYASI ITIPOTPAMMA YUEBHOI'O KYPCA
«C’EOMETPUS». 7-9 KIIACCBI
eau ndyueHusi yueOHOTo Kypca

O6mme uenu u3ydeHus ydeOHoro kypca «l'eoMeTpus» TMpeACTaBICHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUHU
OOydaromuiicss y4YuTCsl TPOBOJAUTH JOKa3aTeNbHbIE PACCYXACHHs, CTPOUTH
JIOTUYECKHE YMO3aKIIOUCHUS, JIO0Ka3blBaTh HWCTUHHBIC YTBEPKACHHUS M CTPOWTH
KOHTPIIPUMEPHI K JIOXKHBIM, MPOBOIUTH PACCYKICHHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPU3HAKOB, (PopMyIupoBaTh OOpaTHbIE yTBepKIeHus. B o0yueHun
YMEHHUIO PAacCyXJaTh COCTOMT Ba)KHOE€ BOCIHUTATEIbHOE 3HAYCHHE HW3YUYCHHUS
reOMEeTPUHU, IPUCYILIEe UMEHHO OTEUECTBEHHOW MaTEeMaTHUECKOH IIIKOJIE.

Bropoii 1enpi0 u3ydeHHs TE€OMETpUU SIBJSIETCS MHCIIOJBb30BaHHE €€ Kak
WHCTPYMEHTA TPHU PEIICHWH KaK MaTeMaTHYEeCKUX, TaK M TPAKTUYECKHUX 3ajad,
BCTpPEUAIOIIUXCSI B peajbHOM  KU3HU. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENbHAS JIMHUS B W3YyYCHUM TEOMETpPUHM B MmiKojie. J[ist »Toro yduremnio
pEeKOMEHIyeTcsl ~ TmoadupaTh — 3aJadyd  MPaKTUYECKOro  xapakrepa  JUid
paccMaTpUBAaEMbIX TEM, YYUTh OOYYAIOIIUXCS CTPOUTH MaTeMaTHYECKUE MOJIEIH
pealbHBIX JKU3HEHHBIX CHUTyalluid, MPOBOJUTH BBIYHCICHHUS U  OLIEHUBATH
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aJICKBaTHOCTh TIOJIYYCHHOTO pe3ynbTata. KpaitHe BakHO TOMUEPKUBATH CBS3U
T€OMETPUH C JPYTUMH MpeIMeTaMH, MOTHBHUPOBATH HCIOJIH30BaTh ONPEICICHUS
reoOMeTpUUYeCKUX (PUTYp W TOHATHN, NEMOHCTPUPOBATH MPUMEHEHHE MOyUYEeHHBIX
yMeHUH B pU3MKe 1 TEXHUKE. DTU CBA3U HamOoJiee IpKO BUIHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue COOTHOIIEHUs», «Merton koopamHaty u  «Teopema
[Tudaropax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«I'eomeTpus», KOTOPBIA BKIKOYACT CIEAYIOLIME OCHOBHBIC Pa3lelbl COACPIKAHUA:
«l'eomerpuueckue ¢Gurypsl M UX CBOHCTBa», «M3MepeHue reoMeTpuvecKux
BEIIMUUH», a Takxke «JlekapToBbl -KOOpAMHATHI Ha IUIOCKOCTH», «BekTtops»,
«/IBmxenust miockoctu» U «IIpeodpazoBanus moao0ous».

VY4eOHbIll MIaH NpeaycMaTpUBAeT W3YyYEHUE NeOMETpUH Ha 0a30BOM YpPOBHE,
UCXOJl1 M3 He MeHee 68 ydeOHbIX 4acoB B Y4eOHOM IOy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jacos.

COJEP)XAHUE VUEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYYEHUST)

7 KIIACC

HavanpHble noHATHA reoMeTpun. Todka, npsmasi, OTPE30K, JIyd. Yros. Buabl
yriioB. BeprTukaneHble U CMEXHBbIE yriabel. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiieIbHOCTh U MEPIEHIUKYIISIPHOCTD IPSIMBIX.

*CyuMMeTpudHbie  (GUrypsl. OCHOBHBIC CBOWCTBA OCEBOH CHMMETPHH™".
IIprMepbl CUMMETPHUM B OKPYIKAIOLIEM MUPE.

*OCHOBHBIE ITOCTPOCHUS C TTIOMOIIIBIO ITUPKYJIS U JTMHEHKUA™.

TpeyrojabHUK. Bricora, MearaHa, ouccekTpuca, 150:¢ CBOMCTBA.
PaBHOOEIpEHHBIN U PABHOCTOPOHHHM TPEyroabHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa 1 NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NPU3HAKU NapaJUIeNbHBIX MpsAMbIX. CyMMa yrjoB TPEYroJIbHHUKA.
Breninue yriel TpeyroibHUKA.

[IpssmMOyrosbHBIA ~ TpeyroJbHUK. (CBOMCTBO MeEAMAHbl MPSAMOYTOJBHOTO
TPEYTOJbHHUKA, IPOBEAEHHON K TMNOTEHY3€. [Ipr3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYrobHUKOB. [IpAMOYTOIBHBIN TPEYTOMBHHK C yIIIoM B 30°,

HepaBeHncTtBa B reomeTpuu: *HEpaBEHCTBO TPEYrOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema O OoJblIeM yrie M OOJbUIEH CTOPOHE TpPEyroJibHUKA.
IleprieHIUKYIISIp ¥ HAKJIOHHAS.

*T'eomeTpuueckoe MeECTO TOYeK.* bHccekTpuca yria W CEpeAUHHBII
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa U JHaMETp, HUX CBOiicTBa. B3ammHoe

® 351ech u garee * * 0603HAUCHBI TEMBI, H3Y4CHHE KOTOPBIX IPOBOIMTCS B O3HAKOMHTEIBHOM IuIae. Ilegaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.
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pacCIoOKEHUE OKPYKHOCTH U mpsmoil. KacarenbHast v cekymiasi K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCAaHHasg B yroi. BnucanHas u onHCcaHHAas OKPYKHOCTU
TPEYroJIbHUKA.

8 KUIACC

YerbipéxyronbHuky. [lapamienorpamm, €ro nmpu3Haku U CBOMCTBA. YacTHbIE
cllydau [MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoricTBa. Tpamenusi, paBHOOOKas Tpamernus, €€ CBOWCTBA | MPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHs.

Teopema dasieca u TeopeMa 0 NPONOPUUOHAIBHBIX OTpe3kax. CpegHue JINHUU
TPEyroJIbHUKA U Tpaneuuu. LlenTp Macc TpeyrojibHuKa.

[Togobue TpeyronbHUKOB, Kod(pdunueHt mnomodusa. IlpuszHaku momoous
TPEyroJbHUKOB™. [IpuMeHeHne nogo0us nMpu pelieHuy NPaKTUYECKUX 3a71ad.

CpoiicTBa Mmomaned reomerpuyeckux ¢uryp. Dopmynbsl a8 IUIOLIAAH
TPEYroJIbHUKA, NapajuienorpamMma, pomoba u Tpaneuud. OTHOUIEHUE IUIOLIAAeH
MoA00HBIX (uUryp.

Brruncnenue mmomaneid TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MIPAaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yrja MNpsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHomMeTpuyeckre (PyHKIIMU YTIIOB
B 30°, 45° u 60°.

Brnivcanuble ¥ LIEHTpadbHbBIC YTJIbI, YTOJ MEXKAY KacaTeIbHOM U XOPAOW. Y TJIb
MEXAY XOpAaMH M CEKylIIMMHU. BHOuCaHHbIE M OMNMCAHHBIE YETBIPEXYTOJbHUKHU.
B3anmHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TaHrenc ymioB or 0° go 180°.  OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIeCTBO. DOPMYITBI TPUBEACHUS.

Pemenue TpeyroasHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
MPaKTUYECKHUX 33]1a4 C UCIIOJIb30BAaHIEM TEOPEMbI KOCHHYCOB 1 TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nogodus. [lomodre coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BEACHUN OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEACHUH OTPE3KOB
CEKYIIHNX, TEOpEeMa O KBaJipaTe KacaTeIbHOM™.

Bekrop, gnuHa  (MOIynb) — BEKTOpa,  COHAIpPAaBICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HANPABJICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpalMd HajJg BekTopamu. PasynoxkeHue BeKkTopa IO  JIBYM
HEKOJUTMHEapHbIM BekTopaMm. Koopmauuatel BekTopa. CKalsipHOE NPOM3BENCHUE
BEKTOPOB, MPUMEHECHHE JIJIS1 HAXOXACHUS JUTUH U yTJIOB.
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JlexapToBBbl KOOPJAMHATHI HA IJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTHU
B KOOpAMHATaX, IEPEeCeYEHUE OKPYKHOCTEH M IpsMBIX. MeToh KOOpIMHAT M €ro
IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYXHOCTH. I pagycHas u paguaHHas
Mepa yria, BBIYMCICHHE JUIMH Jyr OKpyXHocTe. Ilnomans kpyra, cekropa,
CErMEHTA.

*J|BUKEHUSI IJIOCKOCTM M BHYTPEHHUE CHUMMETpUM (Uryp (sneMeHTapHble
npeacrasienus). [lapamiensHeiil nepenoc. [loBopot™.

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHUA)

OcBoenne ydeOHOTO Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs JOJDKHO OOecCleuruBaTh JOCTHUKEHUE CICAYIOIIUX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB:

7 KJIACC

Pacno3naBaTh n3yueHHbIE T€OMETpUUYECKUE (DUTYPBI, ONIPEALIATh UX B3aUMHOE
pacIojoKeHUe, U300paxaTh TeOMETPUYECKUE (PUTYPHI; BBINOIHATh YEPTEKU IO
YCJIOBHIO 3aJiaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyl0 OIICHKY JUHEHHBIX M VYIJOBBIX BEJIMYMH MPEIMETOB B
peabHOM JKU3HU, PAa3MEpPOB NPUPOAHBIX OOBEKTOB. Paznuuarh pasMepsl 3THX
00BEKTOB IO TOPSAKY BETUYHHBI.

CtpouTh YepTeXH K TEOMETPUYECKHM 3ajadaM (C HCIOJIb30BaHUEM
CMBICJIOBOH OTOPBI: HABOISIIUE BOTPOCKHI U/ WM aJITOPUTMa YICOHBIX TEUCTBHIN).

[Tonp30BaThCs NpPU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB, HCIIOJIb30BATh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANUTH NOKA3aTEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNpPU3HAKAMU PABEHCTBA IMPAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJbHUKA, B
pelIeHUd TEeOMETPUUYECKUX 3a/lady (C HCMOJb30BaHUEM 3PUTEIBLHON HArJISTHOCTH
u/unu BepOalbHON OTIOPHI).

Onpenensty NapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPHIE 00pa3yer
¢ HUMH cekymas. Onpenenarb NapajuieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOM MPSMOU 0 TOUEK APYTrOr NPsIMOM.

Pemate 3amaumn Ha KjeT4aTon Oymare.

[TpoBOIUTH BBIUYMCIICHUSI U HAXOJAUTHh YHCIOBbIC U OyKBEHHBIC 3HAYCHHUSI YTIIOB
B TE€OMETPUYECKUX 3ajayaXx C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TIPH TEPECEUYECHUU JBYX
MapaJICIbHBIX TPAMBIX CEKylIeh. Pemate mpakTUYecKue 3aJa4yv Ha HaXOXKICHUE
YTJIOB.

NmeTh npencTaBiieHUE O OHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIMpOBaTh OMNPEAEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPA
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OKPYHOCTH, TOJIb30BATHCS MUX CBOMCTBAMH. YMETh MNPUMEHSTHh 3TH CBOWCTBA IpHU
pelleHuu 3a7a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASI OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOW OKpYyKHOCTH. OrnepupoBaTh Ha 6a30BOM YpOBHE (pakTamMHu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OJHOM TOUYKE, U O TOM, UTO
CEepEIMHHBIE MEPIEHAUKYJISIPhl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOYKE.

OpueHTUpOBaThCS B TMOHSATUSAX M ONEPUPOBATH HAa 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPIEHAUKYJIIPHOCTH KacaTeJIbHOU H
paanyca, NPOBEAEHHOTO K TOUKE KACaHUSI.

NmeTp mnpencTtaBiieHHME O MNPOCTEMIIMX TE€OMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TMOMOIIBIO IUPKYJIA U
JIMHEUKH.

8 KJIACC

PacnosHaBaTh OCHOBHBIE BHJBI  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
ITOJIb30BAaThCS UX CBOMCTBAMU IIPU PELIEHUN T'€OMETPUUYECKUX 3a1a4.

OpueHTHpPOBATHCS B INOHATHUU — TOYKM MEPECEUEHUS MEOUAH TPEYrOJIbHUKA
(meHTpa Macc) B pelIeHUH 3aau.

Bitaners noHATHEM CpPEIHEN JTUHUU TPEYTOJIbHUKA U TPANlCLIUH, IPUMEHATD UX
CBOMCTBA IIpU PELICHUHU NPOCTEHUIINX IeOMETPUYECKUX 3a1ay. MIMeTs npencraBicHue
o teopeme dajyeca U TeOpeMe O IPONOPLUOHAIBHBIX OTPE3KaxX, NMPUMEHATh UX IS
peleHus MPaKTUYECKUX 3a7a4 (C OOpol Ha 3pUTENbHYIO HATJISIIHOCTD).

[TpuMeHsTh TNpU3HAKM MOAOOUS TPEYTOJbHUKOB B PEIIEHUH HECIOKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaTbess Teopemoil Iludaropa s pelieHHss TEOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Brmangerp nNOHATHAMM CHHYyCa, KOCHMHYyca M TaHI€HCA OCTPOro yrjia
MIPSIMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaTbCd ATUMH NOHATHUAMM ISl PELICHHUS
MPaKTUYECKUX 3a]1a4 (IIpU HEOOXOIUMOCTH C OTOPOW Ha aJIrOPUTM MPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpPMaLIMIO) IUIOU[aJb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJbHBIX —(QUTYp
(MoaB3ysICh, IIe HEOOX0AUMO, KaJIbKyIATOpOM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Biagerp DOHATHAMM BIMCAaHHOTO M LEHTPAJIbHOIO YIUIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJAaMH (CEKyIIMMH) U YIJ€ MEXIY
KacaTeJIbHOM Y XOPJAOW MPU PELIEHUH NPOCTEUIINX TE€OMETPUUECKUX 3a]1a4.

Brnagetrs NOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHSTH CBOMCTBA
ONMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyMeHATh MONYYEHHBIE 3HAHUS HA IMPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH IS 33/1a4 PEATbHOM KWU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
MPUMEHEHUEM TOA00MS M TPUTOHOMETPUU (MOJIB3YSICh, TJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).
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9 KUIIACC

3HaThb TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C MX
[OMOIIbIO PAa3JIMYHBIE AJIEMEHTHl MPSMOYIOJIBHOTO TPEYroJbHUKA («pEIIeHne
MIPSAMOYTOJIBHBIX TPEYTOJBbHUKOBY). HaxonuTh (C MOMOIIBIO KadbKyISATOPA) JIMHBI U
YTJIBI JJ1 HeTAOJMMYHBIX 3HAUCHUH.

[Tonp30BaTbess (popMynaMu MPHUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHA MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OTIOPOii Ha CIIPABOYHYIO HH(POPMAIIHUIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUUYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY), IMPUMEHATh WX IpHU
pELICHUH NPOCTENIINX FEOMETPUYECKHX 3a/1a4.

Brnaners nonatusMu npeoOpa3zoBaHus M0A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonp3oBaTbes cBoiCTBaMHM 1MOAOOMS MPOU3BOJBHBIX (QUTYD,
YMETb BBIUUCIATH JUIMHBI U HAXOAMTH YIJIbl Y MOJOOHBIX QuUryp (1o airoputmy
yueOHbIX aeWicTBuid). IlpuMeHsATh cBOMCTBAa MOA0O0MS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOAUTD IIPUMEPHI ITOJOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yallbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpamMH, MOHMMAaTh WX T€OMETPUUYECKUA MU (PU3HUECKUI
CMBIC]I, MPUMEHSITh HX B PEUICHUM TEOMETPHUUECKMX U (PU3NYECKHX 3aj]ad.
[IpuMeHsATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA MIIOCKOCTH, IPUMEHSATH €T0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete MOHATHMSMH NPaBWJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JIyTH OKPYKHOCTH M PaJAMAHHOM MEPBI YIVIa, YMETh BBIYMCIITH IUIOLIA/b
Kpyra W ero dyacteil (c omopoii Ha crnpaBouHyr wuHpopmaiuio). [IpuMeHsTH
IIOJIyYEHHBIE YMEHUS B MPAKTHUECKHX 3a/1a4ax.

Haxoguth ocu (MM LEHTPbI) CUMMETpUU (GUTYpP, TPUMEHSTH JIBUYKEHUS
IJIOCKOCTH B NMPOCTEMIINX CIIydasix.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMSI HAa MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJEINU JJIA 33a]1a4y peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUUCIEHUS C
MPUMEHEHUEM T0J00MSI W TPUTOHOMETPUYECKMX (PYHKIUN (MOJB3YSACh, TIE
HEO00XO0IMMO, KATBKYJISITOPOM).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTbDb U
CTATUCTHUKA» 7-9 KJIACCBI
Henn n3yyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTb, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
X poiu B oOpa3oBaHuU. Kakaplii 4egoBEK MOCTOSHHO MPUHUMAET pPEILICHUS Ha
OCHOBE MMEIOIIUXCS Y HEr0 JaHHBIX. A 1Ji1 00OCHOBAHHOIO MPUHSTHS PEIICHUS B
YCIIOBUSIX HEJIOCTATKA WJIM M30bITKa MHPOPMAIIMK HEOOXOAMMO B TOM YHCIIE XOPOLIO
c()OPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbllUIeHHE. IMEHHO mo3ToMy
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OCTPO BCTajga HEOOXOIUMOCTh c(opMHpOBaTH y OOy4aroUUXcs, B TOM YHCIIE
oOyuatomuxcst ¢ 3I1IP, ¢yHKIMOHATIBHYI0 T'PaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B
KauyeCTBE HEOTHEMJIEMOM COCTABILIIOLIEH YMEHWE BOCIPUHUMATh M KPUTHUYECKU
aHAJIM3UPOBaATh MHPOPMAIMIO, TPEICTABICHHYI0 B Pa3iMyYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTe€p MHOIMX pEaJbHbIX MPOLECCOB M 3aBHCUMOCTEH,
IPOU3BOJNTH IPOCTEUIINE BEPOSATHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHalu3a U MPEACTABICHUS JaHHBIX U3 Pa3IUYHbIX cep KUZHU
o0IIecTBa ¥ TOCyAapCTBa MPUOOIIAeT 00YJIarOIUXCsl K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMmbl y4eOHOro Kypca «BeposTHOCTb M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIJIEJIEHBI CIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JINHUHU:
«IIpencraBieHne JaHHBIX W ONHKCATEIbHAs CTAaTHCTHKa»; «BeposTHOCTHY;
«OneMeHThl KOMOMHATOPHUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATUCTHUKA»
CJIy>KMT OCHOBOH /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(pOpMaIUE: OT YTEHUS U
MHTEpIpeTalud MHGOpMalMU, MNPEJCTABICHHON B Ta0nMIax, Ha OuarpamMmax u
rpadpukax n0 cOopa, MNPEACTAaBICHUS W aHalW3a JAHHBIX C HCIIOJIb30BAaHHEM
CTaTUCTUYECKUX XapaKTePUCTHK CPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarca cuuThiBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBaTb M KPUTUKOBAaTh IPOCTEWUINNE THMIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OILICHMBATh UX BIUSHUE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BepoaTHocTed. bonpioe 3nauenue ana obyyaromuxcs ¢ [P 3necy nmerot
MPAKTUYECKUE 3a/laHUs, B YACTHOCTH OMNBITHI C KIACCHUYECKHUMHU BEPOATHOCTHBIMU
MOJECIISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAOOUS CIIy4aiiHOTrO
cooniTus. Ilpn n3ydenun kypca oOydaromuecs ¢ 3I1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJAMHM  BBIYMCIIEHHS BEPOATHOCTEH B  CIIy4allHBIX 3KCIEPUMEHTAaX ¢
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXKHble 3anaud. B Kypc BXxoasr
HayaJbHBIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX W WX  YHUCIIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYUIECTBJISETCS 3HAKOMCTBO OOY4YarOIIMXCS C
3[IP ¢ MHOXecTBaMM W OCHOBHBIMU ONEpalUSIMH  HaJl MHOXECTBaMH,
paccMaTpUBAIOTCSl MPUMEpPhl MNPUMEHEHMsS I pElIeHus 3aJad, a TaKxKe
HCIIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usydaetrcsa Kypc «BeposSITHOCTH M CTaTHCTHKa», B KOTOPBII
BXomaT paznensl: «lIpeacraBieHue JaHHBIX W ONMCATENIbHAA CTATUCTUKAY;
«BeposaTHocThy; «neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha u3ydenue naHHoro xkypca oTBOAMT | y4eOHBIA Yac B HENETIO B TEUCHHE
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KaXk70ro rojga ooyuenusi, Bcero 102 yueOHbIX yaca.

COEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OJAM OBYYEHMN )

7 KIIACC

[IpencraBnenne MaHHBIX B BUAEC TAOMUIl, AuarpamM, TpadukoB. 3aroTHEHHE
Ta0IHII, YTEHNE U TTOCTPOCHUE TuarpaMm (CTOJIOUKOBBIX (CTOOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX MpolieccoB. M3BneueHne nHpopManuu U3 quarpamm u
Ta0JIMII, UCTIONB30BAHNE U UHTEPIPETALIUS TAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnueckoe, MeauaHa, pa3Mmax,
HaumOoJbIIeE W HaWMEHbIee 3HAauYeHUs Habopa 4YHMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

*CnyyaliHbIN SKCHIEpUMEHT (OMBIT) W ciy4ailHoe coObiTue. BeposiTHOCTH U
gacTtoTa. Poiib MaloBEpOSATHBIX U MPAKTHUUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJE U
B oOutecTBe. MOHETa 1 MIPaIbHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*T'pa¢, BepmmHa, peOpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepunH. IIpencraBinenune o cBa3HocTw rpada. Llemu n nmknsl. [lytn B
rpadax. O6xox rpada (3inepoB nyTth). [IpencrasieHue 06 opueHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ momonibio rpados™.

8 KUIIACC

[IpencraBnenue NaHHBIX B BUE TaOIUL, 1Uarpamm, rpa)ukoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBa, NOAMHOXeCTBO. Omnepanuu  Haj
MHOKECTBaMU: OOBEANHEHHUE, NIepecedeHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHOKECTBaAMHU: NEPEMECTUTENIBHOE, COUYeTaTeIbHOE, pacIpenenuTenbHoE,
BKJItOueHus. Vcnosnb3oBaHue rpauuecKkoro MpPEACTaBICHUS MHOXECTB  AJis
ONMCAaHMS PEATBHBIX MTPOLIECCOB U SABJICHUM, ITPU PELLIEHUY 3a]1a4.

*M3mepenre paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA00OPOB. JlnarpamMma pacceuBaHus ™.

DOneMeHTapHble CcOObITHS  ciay4ailHoro omnbiTa. CiydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyyaitnbiii BBIOOp. CBsI3b MEXKIY MaJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBolcTBa JI€pEeBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIIECTBOBAHHE
BHUCSIYEH BEpILIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH U yucioM pédep. IlpaBuio
yMHOXeHUsI. Perienue 3a1ad ¢ moMonisto rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeAuHEHHE U
nepeceueHre  coObiTuii.  HecoBmectHble  coObiTus.  @opMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIJIOBHAsE BEpOATHOCTh. [IpaBuino ymHOxkeHus. HesaBucumbie
coowiTusa. [lpencraBneHue skcrepuMeHTa B BUIE JepeBa. Pemienue 3agad Ha
HaxXOXJEHUE BEPOSITHOCTEH C TIOMOIUBI0 [JEpeBa CIIy4ailHOrO 3KCIEPUMEHTA,

* 311ech u gaee * * 0603HAYCHBI TEMBI, H3Y4CHHE KOTOPBIX IIPOBOIUTCS B O3HAKOMHTEILHOM Iu1aue. Ilegaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.
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auarpamm Oitnepa™.

9 KUIIACC

[IpencraBienne JgaHHBIX B BUAE TaONuWI, JAdarpaMM, TpaduUKoOB,
MHTEpIIpETals JaHHBIX. UTEHHE W MOCTpOEHHE TaOJIHIll, JUarpamm, rpa@ukoB IO
peaIbHbIM JJAHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHuss U YUCIO coUYeTaHU. *TpeyroibHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHHEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BeposTHOCTh. CiydaliHbIH BBIOOp TOYKM M3 (UTYpHI Ha
TUIOCKOCTHU, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BeposarHocTu coObITHiT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BEIMYMHA W DPACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTnyeckoe
OXKHMJaHWE W gucrepcusd. [IpuMepbl  MaTEMaTHYeCKOro  OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHUs BEJIMYMHBL. MaTeMaThudeckoe OXUIAaHHUE U
TUCIIEPCHUS CIIy9allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[Tonarue o 3akoHe OoJbIIMX yucend. M3MepeHue BEpOSITHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.

[IJTAHUPYEMBIE ITPEJMETHbIE PE3YJIbTATBI OCBOEHUSI PABOYEI
[TIPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTHKA» (ITO TOAAM
OBYUEHU)

[IpenMeTHbIE pe3ynbTaThl OCBOECHUS Kypca «BeposATHOCTh U CTaTUCTUKA» B 7—
9 knaccax XapakTepU3yIOTCS CIAEAYIOIMMA YMEHUSIMU.

7 KIIACC

Uutate wuHpOpMAIMIO, TPEACTABICHHYI0O B Ta0lMIax, Ha JUarpaMMax;
MPEACTABIATh JIaHHBIE B BUAE TaONMUIl, CTPOUTH JAWArpaMMbl (CTOJIOMKOBBIC
(cTosi0uyaThie) ¥ KPYTroOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIILHOMN
HaIJISIIHOCTH W/WK BepOaIbHOM OMOpHI).

OnucelBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeJICTaBICHHbIC B Ta0JMIIaX, HA JUarpammax, rpadukax.

OpueHTUpOBaThCS B TOHATHUSIX M OINEPUPOBATH MUMH Ha 0a30BOM YpOBHE:
cpeaHee apudMeTHIECKOEe, MeIMaHa, HauOoJIbIlIee U HAaUMEHbIIIee 3HAUCHUS, pa3Max.

NmeTp mpencraBieHWE O CIy4YalHOM MW3MEHYMBOCTH Ha IIPUMEpax LIEH,
(UBUYECKUX BEIWYWH, AHTPOTNIOMETPUYECKUX JAHHBIX; WMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KVIACC

W3BnekaTte W mpeoOpa3oBbIBaTh WH(OOPMAIUIO, TPEACTABICHHYIO B BHUIE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIC B BHUAE TaOJMII, JHUarpam,
rpaduKoB.

OmnuceIBaTh OCIIE COBMECTHOTO aHAIN3a JAHHBIE C IOMOIIBIO CTATUCTUYECKUX
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noKasaresieil: CpeAHMX 3HaYeHUM Hu Mep pacceuBaHus (pa3Max, IUCHEpCUS U
CTaHJIapTHOE OTKJIOHCHHE).

HaxoauTh 9acTOTHl YMCIIOBBIX 3HAUYEHUH W YaCTOTHI COOBITHI, B TOM YHUCIIE TIO
pe3ynbTaTaM HM3MEpPeHHH W HaOMIoJACHUH (C  HWCHOJB30BaHWEM  3PHUTEIHHOU
HaIJISIAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

HaxoauTh BEpOATHOCTH CIIydallHBIX COOBITHI B OIBITAaX, 3Has BEPOSTHOCTH
DJIEMEHTApHBIX COOBITUH, B TOM YHCIE B OMBITAX C PaBHOBO3MOXKHBIMH
AJIIEMEHTAPHBIMU COOBITUSAMH (C HCIOJB30BAHUEM 3pPUTENBHON HATMSAHOCTH W/WIH
BepOATBHOI OMOPHI).

HNmets mpenctaBieHne O TpadUUYECKUX MOJCNAX: JEPeBO CIY4ailHOTO
HKCIIEPUMEHTA, IUarpaMMbl Dijiepa, YuciaoBas mpsimasi.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJIMHOXKECTBO;
BBITIOJTHSATH OTIEpaIK HaJl MHOKECTBAaMH: O0BEIUHEHNE, TIEPECEUCHHE, TOTIOTHEHUE;
MEPEUYUCIATh BJEMEHTHl MHOXKECTB, TPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

HNmets mpencraBieHue o rpaduueckoM MpE/ICTaBICHUE MHOXKECTB M CBA3EH
MEXy HUMH JIJI1 ONTUCAHUS MPOIIECCOB U SIBJICHUH, B TOM YHCJIC MIPU PEIICHUU 3a7a4
U3 JIpYyTuX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

N3BnekaTs u peoOpa3oBeIBaTh HHPOPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BUJE TaOJMII, Tuarpamm, rpaduKoB; MPEACTABIATh JIaHHBIE B BHJIE
Ta0IuIl, TUarpamMm, rpauKoB.

Pemate mpocreiiime 3agaun OpraHW30BaHHBIM MEpPeOOPOM BApUAHTOB, a
TaK)Xe C UCIOJIb30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmetp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX ISl MAacCHBOB
YUCJIOBBIX JJAaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUM U HaOI0AeHUH (C OMOpOil Ha CIIPAaBOYHYIO
nH(popMaIuio).

Haxonuth BEpOATHOCTH CIydyalHbBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCHBITAaHUN JI0 TIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyIuu.

NmeTp mnpencraBiieHWE O CIy4alHOW BEJIMYMHE U O PACOPENCIICHHUU
BEPOSITHOCTEM.

HNmeTs mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJIE U OOIIIECTRE.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo mpcameTa

«MaremaTuka» aHaHTHpOBaHHOfI OCHOBHOM O6paBOBaTeHLHOﬁ ImporpaMmbl OCHOBHOT'O O6I[I€FO 06p330BaHI/I$I O6y‘IaIOHII/IXCH C

3az:ep>1<1<oﬁ IMICUXHUYCCKOT'O pa3BUTH:A, B IICJIOM COBIIAJAOT C COOTBCTCTBYIOIIIUM pPa3ACIOM @eﬂepaHBHOﬁ pa60qeﬁ IIporpaMmabl

yaeOHoro npeamera «MaremaTuka» 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu atom Opranuzanus
BIIpaBE caMa BHOCHTh H3MEHCHHS B COJACp)KaHHE W pachpelesieHne ydeOHOro Marepuajia Mo TrojaM oOydeHHs, B
MOCJIEI0OBATEILHOCTh U3YYCHHUS TEM M KOJIMYECTBO YaCOB Ha OCBOCHME KaXKJIOW TEMBbI, ONIPEACICHUE OPraHU3allMOHHBIX (OpM
oOyuenus u T.. OOOCHOBAaHHOCTh JAaHHBIX MU3MEHEHHH oOlpesesseTcs BeIOpaHHBIM 00pa3oBaTenbHOM opranuzaiei YMK,
WHJUBUAYAJTbHBIMA TICUXO(PU3NUYECKUMH OCOOEHHOCTAMHM KOHKpPETHBIX oOyuwaromuxcs ¢ 3[IP, cTeneHbl0 YyCBOGHHOCTH WUMU
y4eOHBIX TEM, PEKOMEHJALUSIMU MO OTOOpY M ajanTaluy y4eOHOro maTepuaia MO MaTeMaTUKe, MPEeJCTaBICHHBIMU B
ITossicHUTEIFHOM 3aIIMCKE.

5 kmacce (204 4)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(59 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpolicTBa HyJsl IpPHU CIOXKEHMM M -yMHOXXEHHMH, CBOWMCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  [lepemecturensHOoe W
COUETaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHHS,

*pacIpe IeTHTEeIBHOE CBOHCTBO YMHOMKEHMS™ *.

4acoB)
HaTtypaabHbie Jecatnynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJICHUE | YUCEIL.
YU CIAMH HaTypaJIbHBIX YHCEN. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaThb 4KCIIA

TOYKAMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOro psaa, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NpPaBHJIO0 OKPYIVIEHHS HATypalbHBIX YHCEI
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *IIpusnaku genmumocty Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE IEHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPDAKCHM, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh 0OpU  BBIYMCICHUSAX MepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOIICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIECH IOMOIIbIO.

®opmyaupoBaTh oONpeneSeHHsT JIEIUTENs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM MpaBWia); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS] YHCIa Ha MPOCTble MHOXHUTEIH;
HAXOHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3nHaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpuMepbI u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJIB30BaHUEM CIIPABOYHON WH(OPMAIIUU:
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aHAJIM3HPOBATH TEKCT 33Jaul, nepedopMyIMpoBaTh YCIOBHUE,
U3BJIEKATH HEOOXOoAUMBbIe JTaHHBIC, yCTAHABJIHUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU IIpU HEOOXOIUMOCTH C
HAalpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh X0J PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTs, pa3dupaTh pa3IUyYHbIC
peleHni  TeKCTOBBIX  3anad  (1pH

HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbi0 meJarora OLEHUMBATh IOJYYEHHBIH PE3yJIbTAaT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  INpOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

*Pemars 3a7auu ¢ MOMOIILIO nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

pelIeHus, 3alucCH
HEOOXOOUMOCTA €

Harasanas
reomerpus. JIuHuun
HA IVIOCKOCTH

(9 )

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. VM3mepenue IJuHBI
OTpe3Ka, METPUYECKHE  EIUHUIBI W3MEpPEHUS  JJIUHBIL.
OKpy>KHOCTb U KpYT.

[Tpaktuueckas padota «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW M Pa3BEPHYTBIA YIJIBL

[IpaxTuueckas padora «IlocTtpoenue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJIb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOAMMOCTH IO
BU3YyaJbHOW OIOpE): TOUYKY, MPSIMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOIMTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIoUIMX (opMy H3YyYEHHBIX (UTYp, OIeHHBATHh MX
JIMHEWHBIE pa3MEPBL.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHMSI U U3MEPEHMSI: U3MEPATH JJIMHY OTPE3Ka, BEIUUHHY
yINa; CTPOMTHb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N306paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOIO
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aHaIM3a.

Pacno3naBath u M300paxkaTh Ha HETMHOBAHHON U KJI€TYATOU
Oymare TpsAMO, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIbI;
CPaBHMBATh YIJIbI.

BoruncasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonumaTe ¥ HCHOJB30BATH NPH  PeELIEHUM 32424
3aBHCHUMOCTH MEXY €IMHULAMU METPUUYECKON CHUCTEMBI MED;
3HAKOMHUTbCH C HEMETPUUYECKUMH CUCTEMaMU MED; BbIPAXKATh

JUIMHY B Pa3jMYHBIX  €QUHUIAX  HM3MEpPEHUs  Mpu
HEO0OXOIMMOCTH C OMOPOil Ha CIIPaBOYHYIO UH(POPMAIIHIO.
HccnegoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
1u(pOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(54 v)

HpoOb. IlpaBunpHble M HenpaBwibHbIE JApoOu. OcHOBHOE
cBOicTBO Apodu. CpaBHEHHUE IpOOEH.

CrnosxeHue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelanHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JpO0Oeii;
B3aUMHO-O0paTHBIE POOH.

Pemienne TeKCTOBBIX 3aay, coiepkalmx Jpodu. OCHOBHBIE
3a/1a4u Ha JApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BBIPAKEHUH U
MIPEIIOKEHU .

MopaenupoBath B Trpaduyeckoi, mnpeaMeTHol dopme,
MIOMOILIbI0 KOMIIBIOTEpA TOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
NpeaaraTh U 00CYKIAaTh COCOOBI YIIOPSIOUUBAHUS IpOOEii.
M300paxkarh  OOBIKHOBEHHbIE  ApoOM  TOYKAMHU  Ha
KOOPJMHATHOM  IPSMOW; HMCHOJIB30BATh  KOOPAMHATHYIO
HPSAMYIO JUIsl CPABHEHUS IPOOEH.

®opMyJIMpOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CcITyyasx™.

IpencraBasary 10 00pa3lly cCMelmaHHYyl JApoOb B BHJE
HENpPaBWJIbHOM W  BBIIEIATH LENyH 4YacTh YHCia U3
HEMpPaBUIBHOM Jpodu.

BoinoHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apru(pMETHIECKUX JNENCTBUI JUTS paoOHAIN3AIA
BBIYMCIICHUM.
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BbInoHATL NPUKHMIKY UM OLEHKY DPE3yJbTaTa BBIYMCICHUN;
npeaaraTb ¥ NPUMEHSITh NPUEMBI TPOBEPKH BHIYMCICHUM.

IIpoBoauTh HCC/IEIOBAHUS CBOWCTB JpOoOE€i, Omupasch Ha
YHCJIOBbIE OKCHEPUMEHTHl (B TOM 4YHCIE€ C IOMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,
NPUBOIAUTH NPUMeEPbI U KOHTPIIPUMEPHI.

Pematp mnpocTedinie TEKCTOBBIE 3a/layd, COJEpKallue
JpoOHBbIE JaHHBIC, U 3a7a4d Ha *HaXO0XIACHUE YaCTH IIEJIOTO U
LIEJIOrO MO €ro YacTH; BhISIBJIATH HX CX0JCTBA M Pa3IN4Hs™.

MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
CXEMBblI, TaOJIHIIBI.

IlpuBoauTH, pa3dupaTb, OLEHUBATH PA3IMYHBIE PELICHUS,
3aliCH PEIIeHUH TEKCTOBBIX 3a7ad MpPH HEOOXOAUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C noMombI0 MeAarora ONMEHUBATH IOJTYYCHHBIN PE3yJIbTarT,

OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.
3HAKOMUTHCS C UCTOPHEH Pa3BUTHS apU(PMETUKH.

Harnasinaas MHOroyrojabHUKH. YeTpIpEXYTroJIbHUK, IPsIMOYIOJIbHUK, | Pacnio3HaBaTh, u300pamxarb, C IOMOIUBI  YEPTEKHBIX

reoMeTpus. KBajpar. MHCTPYMEHTOB M OT pYyKH, MOJEIUpPOBaTh U3 OyMmaru

MHOroyroJbHUKH TpeyrobHuK. MHOT'OYT'OJIbHUKH.

(19 4.) [Tnomans ¥ mepuMeTp MPSIMOYTOJIbHUKA U MHOTOYTOJHLHHKOB, I[IpuBoauTh MpUMepbl 0OHEKTOB PEATBHOTO MUpPA, UMEIOIINX
COCTABNIEHHBIX M3 NpPAMOYOIbHHMKOB, €AMHUIBI H3Mepems|POPMY — MHOTOYTONBHHK, NpAMOYroJibHIKa,  KBa/pata,
roman. [lepuMeTp MHOTOYTONBHIKA. TPEyroibHUKA, OIEeHUBATH UX JIMHEHHbIE Pa3MeEpbI.

BblunciasaTs: NEpPUMETP TPEYroJbHUKA, MPSMOYTOJIbHHKA,

MHOTOYT'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHUKA, KBajpara (IpH
HEOOXOIMMOCTH C OTOPOil Ha alITOPUTM YUEOHBIX JEHCTBUI).
HN3o00paxars OCTpPOYTOJIbHBIE, PSIMOYTOJIbHBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

CTpourthb Ha KjeryaToil Oymare KBajaparT M MPSIMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.
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HccaenoBarh cBoiicTBa NPSMOYTOJbHUKA, KBajapara IMYTEM
HKCIEpUMEHTa, HaAOIIOAEHUS, HU3MEPEHUs, MOJCIMPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKa3bIBaHUSA O
MHOTI'OYI'OJIbHUKAX, HIPUBOJAMTH NPUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOIIAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPAaTHOW CETKH VISl MIOCTPOCHUS
¢uryp;  pa3doumBaTh  OpPSIMOYIOJBHUK  Ha  KBajJparhl,
TPEYroJbHUKH; COCTaBJATHL (QUIYypbl U3 KBaJApatoB U
IPSIMOYTOJIBHUKOB M HAaXOAWTh HX IUIOLIAa/b, pa30UBaTh
¢burypel Ha NPAMOYTOJIBHUKM M KBaJpaTbl M HAXOAUTh MX
ioniaapb (Ipyu HeoOXOUMOCTH C HAMPABJISIOUIEH TOMOIIBIO).
BoipamxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, HCHO0JIb30BaTh
3aBHCMMOCTH MEXJy METPUUECKUMHU €IUHULAMH H3MEpPEHUS
iouiaad Npu HEOOXOAMMOCTH C ONOPOM Ha CHPABOYHYIO
UH(pOPMALHIO.

3HaKOMHMTBCS € NpUMepaMd TIPMMEHEeHUsl IUIONAId U
nepuMeTpa B NPAKTUYECKUX cUTyauusx. Pemarh 3agaum u3
peasibHOM KU3HHU, P HEOOXOJAUMOCTH C OIOPOI Ha alrOPUTM
[IPaBUJIa, 00CYKAATH Pa3IHYHbIe CIIOCOOBI PELIEHUS 3a1ay.

lecaTuuHbBIE
npoou
(404)

Hecstuunas 3anuch npodeii. CpaBHEHUE ACCATUYHBIX APOOECH.

JleiicTBusl ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpencraBasaTh JECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3aNlHMChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOwH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAOYUBAHUS
JECATHUYHBIX IPOOEH.

N3006paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IPSAMOM.

BbISIBJSITH CXOACTBA M Pa3jauyuMs NIPaBUI apuUPMETHUUECKUX
JNEUCTBUI C HaTypaldbHBIMH YHCIAMHU U JIECATUYHBIMU
JIPOOSIMH, TTOCJIE COBMECTHOTO aHAJIN3a.

BoinmosHaTh apudmerndeckue JEHCTBUS C  JECATUYHBIMHU

47




Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHHI.

I[pumensite cBoOiicTBa apuPMETUYECKUX JCUCTBUH IS
panMoOHaNN3alN BBIYUCICHUI.

I[puMeHsITH PABUJIO OKPYIJIEHUS JECATUYHBIX IPOOCi, mpu
HEO0OXOIMMOCTHU C BU3YaJIbHOHN OIMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Ipo0ei,
OMHPasCh Ha YHUCIIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIbIO KOMITBIOTEPA).

Pacmo3HaBaTh UCTHUHHBIC U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,

IPUBOJAUTD NMPpUMEPLI u KOHTPIIPUMCEPHIL, CTPpOUTH
BBICKA3bIBAHUA U OTPHULAHUA BBICKA3bIBAaHHUH.
Pemathb HpOCTefIIHHe TCKCTOBBIC 3ada4dv, COACpKaAIIUC

JpoOHbIE JaHHbIE, U Ha *HAXOXKAECHUE YaCTU LIEJIOTO U LEJIOT0
II0 €r0 YaCTU™; BBIABJIATH UX CXOJCTBA M Pa3JINYusl.
MopaenupoBaTth X0 PELICHUS 33aJa4d C IOMOIIBIO PUCYHKa,
cxembl, Tabnuupl. Pa3douparh pa3iuuHble PELICHMs, 3allUCU
pELIEHNI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIIAMU B pEalbHBIX KM3HEHHBIX
CUTYaLUsIX.

C noMombI0 MeAarora OLMEHUBATH IOTYYCHHBIM PE3yJbTarT,
OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPSAsl  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOUTh OLINOKH.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS apU(PMETUKU

HarasgHas
reoMeTpus.
Tesna u purypsi
B IPOCTPAHCTBE
(11 u)

*Muororpannuku. M300paxeHne MHOrorpaHHUKoOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbI mapamnenenumnesn, Kyo. Pa3Béprku kyba u
napaJulesenuresa.
O06BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenumneaa™.

Pacno3naBaTh Ha 4YepTexkax, PUCYHKAX, B OKpY:KaloleM
MHpe [IPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo, MHOrOIpaHHHUKH,
ONMMCHIBATb, WCHOJb3ysl TEPMHHOJIOTHI0, OLEHUBATH
JMHEWHBIE pa3MepBhI.

IpuBoauTL NpUMEpPbI 0O0BEKTOB PEATHHOTO MHPA, UMEIOIINX
¢bopMy MHOTOrpaHHUKa, MPSIMOYTOJILHOTO MapaiieNenuresa,
KyoOa.

H300pazkarh KyO Ha KiIeT4aToil Gymare.
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HccaenoBarh cBoOiicTBa KyOa, PSIMOYTOJIBHOTO
napauielienure[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJICNU TIPH
HEOO0XOAMMOCTH C HAIPABJIAIONIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M Iapajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajienenune] u3 Oymaru U npodnx
MaTepHaloB, 0 00pasily.

Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAJb ITOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Mapaliesienuea ¢ Oropor Ha
AITOPUTM YUEOHBIX JIEHCTBHIA; HCCI€I0BATH 3aBHCHMOCTH
00Béma Ky0a oT JUIMHEI ero pedpa.

Ha6monaTs M NpPOBOAMTH AHAJOTMH MEXIY IOHATUAMU
TUIONIAIM ¥ 00BEMA, IEPUMETPA U TUIONIA A TIOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIOXKHBIC BBICKA3bIBAHUSA O
MHOIOTPaHHUKAX, NMPHBOJAUTH NPHMeEPBI U KOHTPIPUMEPHI.
PemaTtp 3a1a4uu U3 peasbHOMN KU3HH.

IMoBTOpEHUE
M 00001IIeHNEe
(12 u.)

[ToBTOpEeHUE OCHOBHBIX TMOHSATHIA M METOAOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BeruucasaTe 3HAYECHUS BBIPAXKECHHUI, coJIepKaIInX
HaTypaJIbHbIE 4YHCJla, OOBIKHOBEHHBIE U JECATUYHBIE JIpOOH,
BBINOJIHATE MpeoOpa3oBaHusi 4Huced NpU HEOOXOAMMOCTH C
HaITpaBJIAOIIEH TOMOIIBIO.

BbiOupatrs  cmocod  CpaBHEHHs  4YMCEll,  BBIYMCIICHUH,
NpPUMEHSATh CBOMCTBA apudMeTHUYeCKUX JCHCTBUIM I
palMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUH.

Pemath mnpocreiilime 3agaudM U3  PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUsI U1 PElICHUs 3a1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemiare mpocreiiume 3agauM
CPaBHMBATbh  CIOCOOBbI  pELICHUS
PalMOHAJBLHBIN CIOC00.

Pa3HbIMH
3aj1a4m,

crnocodamm,
BbIOMpAaTh
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6 xknacc (He menee 170 u)

Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

HarypaibHble
yucaa

(30 1)

Apudmernueckue JeicTBUS c MHOT'03HaYHbIMU
HaTypaJbHbIMM 4YHCIaMU. UMCIOBBIE BBIpaKEHUS, HOPSI0K
JeicTBUH, ncnob30BaHue cKoOOK. OKpyrieHHe HaTypabHbIX
YHCell.

Jlenutenu v KpaTHbIE Yncia; *HauOOJIbIINN OOIIKH AETUTENb
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHue uucia Ha MPOCTbIE MHOXKHUTENIH. JlenuMocThb
CYMMBI U IIpou3BeieHUs. [leieHne ¢ OCTaTKOM.
Pemienue TekcTOBBIX 3ajay.

BopinosaHaTs apudpmernueckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HAXOAMTh 3HAYEHHs] YHUCIIOBBIX
BBIPXCHHUH CO CKOOKaMH ¥ 0€3 CKOOOK; BLIYMC/ISATH 3HAYEHHUS
BBIPKEHHM, COJEPKAIIUX CTETICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAUYEHUN YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh mNOpHU BBIUUCICHUSAX MNepeMecTHTEbHOEe H
coyeTaTreibHOEe CBOWCTBA CJIOKEHHMS] M YMHOKEHUs,
*pacnpeejinTe/ibHOe CBOWCTBO YMHOKe€HHSI OTHOCHTEIbHO
CJI0KeHUS™, CBOICTBA apu(MeTHUYECKHX 1elCTBHI.
HccnenoBarh  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyMpoBaTh ONpedeJieHus JCIUTENs U KpPaTHOro,
HAuOOJBIIEro OOINEro JENMTEIs M HaUMEHBIIETO OO0IIEro
KpaTHOIO, MPOCTOr0 M COCTABHOI'O YHCEN; HCIOIb30BATH 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTOPO Ha
QJITOPUTM TIPaBUIIA).

I[IpuMeHSITH ANTOPUTMBI BBIYMCICHUS HaWOOJBIIET0 OOIIETro
JNENUTeNs] YW HauMEHBIIEero OOIIero KPaTHOTO JBYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBaTth cBoiicTBa JCIMMOCTA CyMMbl U IPOU3BEICHUS
YHCeJI ¢ ONTOPOl Ha BOITPOCHBIH TJIaH.

IIpuBoauTH, mNpUMePbI 4YHCEN C 3aJaHHBIMH CBOWMCTBAMHU,
pacno3HaBaTh BepHble W HeEBEpPHbIEe YTBEPXKICHUA O
CBOMCTBAaX 4YHUCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MTOMOIIBIO0 KOHTPIPUMEPOB.
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KoHcTpyupoBare  MaTeMaTH4YecKHe  NPENJIOKEHUSs  C
HOMOILBIO CBSI30K «H», «UJIN», «ECIH..., TO...» 10 00pas3iy.
PemaTh TEKCTOBBIE 3a/1a4¥, BKIFOYAOLIUE OHATUSA JEITUMOCTH,
apu(METHUYECKUM CIIOCOOOM, HCIOJIb30BaTh Iiepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILIAH.
MogpgeanpoBaTh X0 pEUICHUSA 3aJayd C IOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3buparh, OLEHHBATh pa3jHYHbIE pPelIeHUsl,
3alMCU  pelleHUuil TeKCTOBBIX 3aJa4 C HapaBJAIOIIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTh
OIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, NPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

*Tlepnenaukynspuslie npsmele. [lapannensHeie npsmeie™.

PaccrossHne mexny AByMsS TOYKaMH, OT TOYKH JO IPSAMOH,

JUIMHA ITyTHU Ha KBaJIPaTHOM CeTKe.
*TIpuMepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarph Ha uepTexax, PUCYHKax Cclydald B3aMMHOI'O
pAaCIIOIOKEHNS IBYX NPAMBIX.

HN300paxath ¢ NOMOWBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTol OyMare JBe TIepeceKarouuecss TMpsMble, Be
napajiejbHble NPSIMbIE, CTPOUTH HPSIMYIO, MEPIECHIUKYISIPHYIO
JAHHOM.

IIpuBoauTs npuMepbI napajuieIbHOCTH u
MEPHEHIUKYIAPHOCTH NPSIMEIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHBIE U
napajuiejabHble  CTOpOHBbI. M300paxkaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPIICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccTosHWE MEXAY JIBYMS TOYKAMH, OT TOYKH 10
OpsIMOM, JIMHY MNYyTU Ha KBaJpaTHOM CETKe, B TOM YHCIIE
HCIIONB3YsI TU(POBBIE PECYPCHI.

Apoon
(32 4)

OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOWMCTBO  Jpo0OH,

cokparierue apobeit. CpaBHEHHUE U YIIOPSTIOYUBAHHUE IPOOEH.
JlecsTuunbie poOH U METpUUYECKasi CUCTEMA Mep.

Apudpmernueckue  AeMcTBUST ¢ OOBIKHOBEHHBIMHU

u

CpaBHMBaTh M YNOPSIIOYMBATH JIpOOH, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
Ipobeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
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JECATHYHBIMH TPOOSMHU.

OtHomenue. JlemeHre B JaHHOM OTHOIICHHH. *Macmrad™,
IIPOITOPIIHSL.

[TonsiTe mporeHTa. BelyrcieHue mpoIeHTa OT BEIUYHHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U MPOIICHTHI.
[Tpaktuyeckas padora «OTHOLICHUE AJTUHBI OKPYXHOCTH K €€
JUaMETPY».

IKBUBAJEHTHbIE TPEICTABJIEHHsT IPOOHBIX YHUCET MpU HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Hcnoab3oBaTh JECATHYHBIE [JpoOM Mpu  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoaHaTs apudmernyeckue aecTBHSI ¢ OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.

BbrunciasTs 3Ha4YeHUs BBIpa)KEHUH, COJIepIKaIINX
OOBIKHOBEHHBIE M JECATUYHBIE  JIpOOH,  BBIOJHSATH
npeoOpa3oBaHusi poOel, BBHIOHPATh CHOCOO, NPUMEHATH
cBoiicTBa apuMETUYECKUX JCUCTBUU IS palMOHAIM3AIUN
BBIYMCIICHHI.

CocTaBjsiTh OTHOUICHHS M TPONOPIMH, HAXOJAMTH OTHOIICHUE
BEJINYMH, JIEJIUTh BEJIMUYMHY B JAaHHOM OTHOLLICHUM.

HaxoauTh 3KCHePUMEHTAJILHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €& JuaMmerpy (IpH HEOOXOIUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIb3YS MacIlTad ¢ OMOpol Ha aJITOPUTM Y4E€OHBIX JAEHCTBUH.
OOBSACHATH, UTO TaKOE MPOLEHT, YHOTPeOIsITh 000POTHl pPeUH
CO CJIOBOM «IPOLIEHT». BbIpa:kaThb NpPOLEHTBI B Jpo0SIX U
JpoOu B MPOLIEHTaX, OTHOIIEHUE JIBYX BEJIMYMH B IPOILICHTAX.
BbIYHCasITh IPOLEHT OT YKCIIA M YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite JApoOM U TPOLEHTHl, HAXOAUTh MPHOIMKEHUS
qucesl MpH HEOOXOJUMOCTH C MCIOJIb30BAaHUEM BU3YaJIbHOMN
OTIOPBI.

Pemath 3agayM  Ha YacTH, IMPOLEHTHI, NPONOPLUHU, HA
HaXOXXJeHHE ApoOH (IIPOIIEHTA) OT BEIMYUHBI M BEJTMUUHBI TI0 €€
npobu (TporeHTy), apoOu (MPOIeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa oT  apyroi. IIpmBoauTh, pa3dupars,
OIlEHUBATH PA3JIMYHbIC PEIIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3ajJ1a4u Mpu HEOOXOJUMOCTH C HAINIPABIISAIOUIEH MOMOIIBIO.
N3Baekarp uHpopmamuo 43 TAONMHIl U JUarpamm,

52




UHTEPIPETUPOBATH TaOJIMYHBIC JIaHHBIE, OIIpENEIATh
HauOoJIblIIee M HAMMEHbIIEE U3 IPEICTABICHHBIX JaHHBIX.

Harasnnas
reoMeTpus.
Cummerpus
(6 9)

*OceBast cummMmetpusl. LleHTpanibHas cuMMeETpus.

[TocTpoenne cuMMeTpUYHBIX PUTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, M300pakaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (hurypy (0Tpesox,
JIOMaHYl0, TPEYrOJIbHUK, IpPSMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JAaHHOW OTHOCHUTEJIBHO MpPSIMOHM, TOYKH C
HaIIPaBJIAOIIEH TOMOILBIO.

Haxoauth npumepbl CUMMETPUH B OKPY’KaOLLEM MUPE.
MopaeaupoBath U3 Oymarn 1Be (GUTYpbl, CHMMETPUYHEIC
OTHOCUTEJIBHO INIPSIMOM; KOHCTPYHPOBATb TI'€OMETPUYECKUE
KOH(UTypamuu, UCTIONb3ysl CBOWCTBO CUMMETPHH, B TOM YHCJIE
C MOMOUIbIO LU(POBBIX PECYpPCOB € ONOPOM Ha aIropuTM
y4€OHBIX IEUCTBHII.

Boipaxenust
¢ OykBamu
(64)

HpI/IMeHCHI/IC 6YKB JUIA 3alIMCU MAaTCMATHYCCKHX BBIpa)KeHI/Iﬁ n

npeioxkeHuil. *bykBeHHble — BBIpaXKEHUS
MOJICTAHOBKU ™.

bykBennbie paBEHCTBa, HAax0XJICHUE
KOMIIOHEHTa. DOpMYIIBL.

u YHCJIOBBIC

HCU3BCCTHOI'O

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUs YHUCEN, MPU 3aMUCH
MaTEeMaTUYECKUX  YTBEPXKIACHHUM, COCTaBJISITb  OYyKBEHHbIE
BBIPAXEHUS 110 YCIOBHIO 3aauu.

HccaenoBath  HECIIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruncasaTe 4ncIOBOE 3HaAU€HHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAuYeHUsIX OyKB C OMOpPOIl Ha aNropuT™M Yy4eOHBIX
JIEHCTBHIA.

3anuceiBaTh (opmyJibI: nepuMerpa " IJI0LIAIH
NpsIMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOIIAIN
KPYTa; BBIMOJHATH BHIYHCIEHHS 110 3TUM (hopMyIIaMm.
CocTaBiasiThb (POpPMYJibl, BBIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTB; TPOU3BOJUTENBHOCTh, BpeMs, O00BEM paboTHI;
BBINOJIHATH BBIYMCIICHUS TI0 3TUM (OPMYIIaM.

Haxoaurh  HEU3BECTHBII  KOMIIOHEHT  apH(QMETHYECKOTo
JENCTBUS.
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Harasnnas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTpIpEXYroJIbHUK, IIPUMEPBHI YETBIPEXYTOJIbHUKOB.

[IpssMOoyrosibHUK,  KBajpaT: CBOWCTBa
IUaroHalcH.

W3mepenue yrinoB. Buabl TpeyroibHUKOB.

IlepumeTp MHOroyronsHuka. Ilnomanb

CTOpPOH,  YIJIOB,

burypsl. DopMyItbl

nepuMeTpa W IUIOIAAM TpsMoyroipHuka. [lpubnmxénnoe

U3MepeHue momaau Guryp.

*TIpaxTrueckas padota «[lnomane kpyra»*.

M300paxkaTh Ha HEIWHOBAHHOW U KIJETYAaTOW Oymare c
HCII0JIb30BaHUEM YEepTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIbHUKHU c 3aJaHHBIMU CBOMCTBAMH: c
MapajuieIbHbIMH, MEPIEHIUKYISPHBIMUA, PABHBIMH CTOPOHAMH,
OpSAMBIMH ~ yIJIaMH W JIp., PaBHOOEAPEHHBIH TpPEyroJbHHK.
[pennarars 1 00Cy:KI1aTh COCOObI, AJATOPUTMbI IIOCTPOCHUS.
HccaenoBarb,  HUCIONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJICJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMOPOI HA BOIPOCHBIH TUIaH.
O00CHOBBIBATDH, ONPOBEPrarb C IOMOLIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaABaTh
BEpHBIE U HEBEPHBIEC YTBEPKICHMUSI.

N3MepsATb U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHUCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIJIbl, PacloO3HABATH
OCTpBI€, IPSMBIE, TYIIBIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIM,
IIPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHMH  TPEYroJbHUKH (IIpU HEOOXOAUMOCTH C
MCII0JIb30BaHNUEM BU3YaJIbHOH OIOPHI).

BeruucasTe HIEPUMETP MHOTOYT'OJIbHUKA, II0LIA/b
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA PABHbIE
Gurypel, HUCHONb30BaTh METPUUYECKUE EIUHMIBI HU3MEPEHHS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBath NpudInKEHHOE H3MEpPEeHne JJIUMH U IUIOoIIaaen
Ha KJeT4aro Oymare, TPHOIMKEHHOE W3MEPEHUE JTMHBI
OKPYXHOCTH, IUIOIAIN KPYyTa.

IHoaoxurTebHbIC U
oTpHLAaTe/IbHbIE
qyucaa

(40 1)

Lemnsie qucia. *Monynb qucia,

TCOMETPHUICCKasA

UHTEpHpeTanus Moayis. YuCIoBbIe MPOMEXYTKU ™.

[TonoxxutenpHBIE H© OTpULATCIIbHBIC

gucina. CpaBHeHHE

MMOJIOKHUTECIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPpULATCIIbHBIMU YU CIIAMHU.

Penrenue TeKCTOBBIX 3a7ad.

IIpuBOoAMTH NpPUMEPHI HCIOIB30BAHMS B PEATBHON KU3HU
MIOJIO)KUTEIBHBIX U OTPULATENBHBIX YHCET.
N300paxkaTh 1ebIe YKCIIA, TOJOKUTEIbHBIE U OTPULIATEIbHBIC
quycjia TOYKAaMM HA UUCIOBOM MpsMOW, HCHOJIL30BATh
YHUCJIOBYIO MPSAMYIO JJIsi CPABHEHUSI YU CEIL.
I[IpumeHsiTH NpPaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LEJbIE
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YyKuCIia; *HaX0AUTh MOJYJIb yucia™.

@®opMyMpPOBATh MPABUJIA BBIUUCICHUS C MOJOKUTEIbHBIMU U
OTPULATEIIbHBIMU YHWCIIAMH, HAXOAUTH 3HAYEHHMsI YHUCIOBBIX
BBIPAYKCHHUIA, CoZIepIKaIlNX IEUCTBUS
C TOJIOXKUTEIBHBIMU UM  OTPULIATEIBHBIMU  YHUCIAMH TIpU
HEOOXOIMMOCTH C OMOPOK Ha AITOPHUTM TPaBHIIA.

IIpumeHaATs CBOWCTBA CHOXKEHUA U yYMHOXEHHS A
npeoOpa3oBaHMs CYMM U NTPOU3BEICHUM.

IIpencraBienue IlpsmoyroneHass  cucremMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M WIIOCTPHPOBATH MOHSATHE IPSAMOYTOJBHON
JAAHHBIX KoopauHaTsl TOuky Ha MJIOCKOCTH, a0CLMCCa U OpJHHATA. CHCTEMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  MCHOJb30BaTh
(6 4) CTonGuaThie 1 KPYroBbIC AHArPaMMBL. TEPMUHOJIOTHIO; CTPOUTH HA KOOPIMHATHON IJIOCKOCTU TOYKH U
[Tpaktnyeckas pabdora «IlocTpoenue quarpamm. urypsl 1o 3a1aHHBIM KOOPIAMHATAM, HAXOAMTH KOODIMHATHI
Pemienne  TEKCTOBBIX  3aha4,  COJEpXKALIMX  JaHHBIE, | TOUCK.
Ipe/CTaBIeHHbIEC B Ta0IMIIAX U HA JUarpaMmax. Yurars cronbyarsie u KPYTrOBbIC ArarpaMmal;
HHTepPNpeTHPOBATh JaHHBIE; CTPOUTH croa0yaThie
J1arpaMMBl.
Hcnonb3oBars uHGOpPMANUIO, IPEACTABICHHYIO B TaOIMIAX,
Ha JuarpamMmax JUlsd peLIeHusl TEKCTOBBIX 3aJad M 3ajad W3
peanbHON KU3HU.
Harnspnas *IIpsmMoyronbpHbIi napaienenunes, Kyo, mpusma, nupamusa, | PacnosnaBare Ha  deprekax, pPHUCYHKAaX, ONMCHIBATH
reomMeTpus. KOHyC, [WIMHAp, 1map u  cdepa. M3o0paxeHue |nupamury, IpusMy, HIIKHAP, KOHYC, Iap, H300paxkaTh UX OT
Purypsi IPOCTPAaHCTBEHHBIX buryp. [Tpumepst Pa3BEPTOK | pyKH, MOAEJHPOBATH U3 OyMaru, MIaCTUIIMHA, IPOBOJIOKU M JIp.

B IPOCTPAHCTBE
(CRY)

MHOTI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

[IpakTuueckas pabota «Co3nanue
MPOCTPAHCTBEHHBIX QUTYDPY.
[TonsitTne o00BEMaA; eAMHUIIBI U3MEpeHHs o0BEMAa.

Moaenen

O0BéM

MPSIMOYTOJIBHOTO Mapasuienienumesna, kyoa, popmyisr oonéMa™.

¢ Hampasisitouie nomoiusto. IIpuBoANTH NMpUMepbl 0OBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

N3yuarh, UCHONB3YS SKCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICIMPOBAaHNE, B TOM 4YHCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BBISABJISATH CXOACTBA M Pa3INYHA:
MEXy MUPaAMUION M MPU3MOI; MEXY LHUIHMHIPOM, KOHYCOM U
[IapOM.
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Pacno3naBaTh DPa3BEPTKM Mapajuienenuiena, Kybda, MpHU3MBI,
IIUPAMHJIbI, KOHYCA, WINHIPA; KOHCTPYHPOBATh JJAaHHBIC TEJa
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOLIECH
ITOMOUIBIO.

Co31aBaTh MOJeJIH NPOCTPAHCTBEHHBIX (uryp (3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Yy4eOHBIX
JICUCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOIOIPaHHMKOB,
JIMaMeTp 1apa.

Boruucaste mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiesienunena, Ky0a; MCIOJIb30BaTh €IMHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapauIeICIUIICIOB; peliaTh 3a4a4i C PEAJbHBIMUA JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

[MoBTOpEHME,
00001meHMeE,
CHCTEeMATH3ALMS
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI W METOJOB KypCcOoB 5 u 6

KJIaCCOB, 0606H_IGHI/IC H CUCTCMaTHu3alusa 3HAHUH.

BeryucasrTe 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypaJIbHbIE, LENble, IIOJIOKUTEIbHBIE M OTPULIATEIIbHbIE
qucia, OOBIKHOBEHHBIE M JECSITUYHBIE JpOOH, BBIIOJHAThH
npeoOpa3oBaHusl 4YKMcCed U BBIPAKEHUH MpPU HEOOXOJUMOCTH C
HaITpaBJISAOIIEH TOMOIIBIO.

BeiOupars  cmocod  cpaBHEHHs ~ 4YMCEll,  BBIYMCIICHWIA,
NPUMEHATh CBOWCTBA apu(METHUYECKHX JeHCTBUM IS
panMoHaNIU3alUY BIYUCIICHU.

Pematy mpocreiilime 3agauM M3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA JUIS PEIICHHs 3a1a4 U3
JIPYTUX MPEeIMETOB.

Pemars npocreiiimue 3axa4u pasHbIMH cIIOCO0aMHu.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BEIUUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (110 'OJAM OBYUYEHMUA)
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7 knace (He menee 102 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOllll/IXCH

4acoB)
Yucaa n [TonsiTHe palmoOHAIILHOTO YHUCIIA. CucreMaTu3upoBaTh " odoramarnb 3HAHUSA 00
BbLIYHCJICHUS. Apudmerndeckue ACHCTBUS C PAMOHAIBHBIMH YHUCIAMHU. | OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
PanmnonajbHbIe CpaBHeHue, ynops104MBaHNE PAITIOHAIBHBIX YHCET. CpaBHUBATH M YNOPSA0YUBATH APOOH, IpeoOpa3oBbIBas MIPU
qyucaa Cremnenb ¢ HATYpaJIbHBIM MTOKA3aTEIEM. HEOOXOAMMOCTH  JECATHUYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PEaTbHON |OOBIKHOBEHHBIE B JECSTHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[Ipu3Haku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBUCHUMOCTH. [Tpsimast
MPONOPIUOHATIBHOCTH.

Ha MHOXUTCIN

u oOpaTtHas

JIECATUYHYIO APOOb.

IpumensaiTb  pa3HoOOpa3Hble  CHOCOOBI W NPHEMBI
BBIYMCJIEHHS] 3HAYEHMIT IPOOHBIX BhIPaKeHHH, COIepKaIUX
OOBIKHOBEHHbIE U  JECATUYHbIE JpOOM: 3aMEHATh IpH
HEOOXOJMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHUe K (opme,
HaubOosnee ynoOHOM Ui  BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JeJIEHHE JECATHYHBIX
Ipo0eil K TeHCTBUSAM C LEIbIMU YHcIaMH (TP HEOOXOIUMOCTH
C HaIPaBJIAIOLIEH MOMOILBIO).

I[IpuBoAuTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM [OKa3aTejleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTETIEHU W TOKa3aTelsl CTEeNeHHU, HAaXOIUTh 3HAUYEHUS CTETCHEH

Bia a (a — moGoe paloHaIbHOE YHCI0, N — HATypaJbHOE
YHUCJI0) C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO.

ITonuMate cMbICa 3aMHCH 0OJBIIMX YHCET € INOMOIILIO

AeCATUYHBIX Apo0deii U creneHel ynciaa 10, npuMEHATH UX B

peabHbIX CUTyalusIX.

IIpuMeHATH IPU3HAKYU JACTMMOCTH, Pa3JI0KEHHS HA MHOKHUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemiate mpocreiimime 3ajayd Ha  4YacTH, IIPOLIEHTHI,
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NPONOPIMH, HA HaXOXKJIEHHE APOOH (IPOLEHTA) OT BEIHMUYMHBI U
BEIMYMHBI 10 €€ apoOu (mporeHTy), aApodu (IpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BEJIM4YMHA OT Apyroi. IlpmBoanTs,
pa30upaTh, OEHUBATDH PA3JINYHBIC PEIICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33]1a4.

PacniozHaBaTh M OOBSACHATH, ONMPAsACh HAa OIPEICIICHU,
OpsSMO MPOMOPLUUOHATBHBIE W 00paTHO MPOMOPLUOHAIBHbIC
3aBHCHUMOCTH MEXAY BEIIMYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBUCHUMOCTEM W3 peaJpHOro MHpa, U3 JAPYruX Yy4eOHbIX
MIPEAMETOB.

Pemare npocreinye nmMpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
HA  JApo0M, TMPOUEHThbl, TMNPAMYI0 H  OOpaTHYIO
NPONOPUHOHAJIBHOCTH, NPONOPLMH.

AsiredOpanyeckue
BbIpaKeHUsl
(27 )

bykBennble  BblpaxkeHus.  IlepemeHHBIE.
3Ha4YeHMs NIepeMeHHbIX. DOpMyIIbL.

Honyctumele

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHHH, PACKPBHITHE CKOOOK

Y TIpUBEJICHUE TTOI00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKA3aTEJIEM.
MHOTO4JICHEL. Cnoxenue, BBIYUTAHHUE,
MHOrouwieHoB.  Dopmynbl  COKpal€HHOro
PasnoxeHre MHOrO4ICHOB HA MHOXKHTEIIH.

YMHOKEHHUE
YMHOKCHUS.

Osaagers Ha 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMSI yUeOHOT0 MaTepuania.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHUU INPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoaHATHL IPeoOpa3oBaHuUs LEJIOT0 BBIPAKEHHSI B MHOTOWICH
IPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, paCKpbITHEM CKOOOK.
BbINOIHATL yYMHOXEHHE OJHOYIEHa HAa MHOIOWIEH H
MHOIO4YIE€Ha Ha MHOTOYIEH, MPUMEHSITh (OpPMyJbl KBaJapara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CHPaBOYHYIO
UH(pOPMALHIO.

OcymecTBAATh Pa3jI0KEHHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTEJS, IPUMEHEHUS
GopMynbl  Pa3sHOCTH KBaApaToB, (HOPMYyT COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
[pumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJISI  PELICHMUS
pa3IMyYHBIX 33Ja4 W3 MATEMAaTUKH, CMEXHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA MATEMATUKH.

58




YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, paBuiia peoOpazoBaHus
PaBHOCHJILHOCTh YPaBHEHHU.
JIuHeiiHOE ypaBHEHUE C OJHON IEPEMEHHOMN

YpaBHEHMUS,

MEpEeMEHHOM, pellIeHUe JTMHEUHBIX YpaBHeHUM. Pemenue 3a1au

C IIOMOIIBIO YPaBHEHHUM.

*JIuHeitHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk™.
Cucrema ByX JUHEWHBIX YPaBHEHUU C BYMS MIEPEMEHHBIMHU.
Pemienne cucreM ypaBHEHWH CIOCOOOM TMOJCTAaHOBKH U

CII0COOOM CIIOKEHUSL.

Pematp JMHEHHOE YypaBHEHME C OJHOW IIEPEMEHHOMU,
NPUMEHsIA NMPAaBHJIA II€PEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Buia. I[IpoBepsiTs,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMS.

[oadupars nmpumepsl Nap YUCEN, SBISIOIIMXCA PELIEHUEM
JIMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAaHUEM CMBICIOBOM OMOpBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMEPbI PELICHHUS YPABHEHHUS.

HaxonuTth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMs IE€PEMEHHBIMH C ONOpOW Ha QJIrOPUTM Y4eOHBIX
JICHCTBH.

CocTaBJiAITh U peliaTh YPaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBUIO 33Ja4M, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIH pE3yJbTaT € ONOpOMl Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 9)

Koopaunata Touku Ha npsAMoil. YWCIOBBIE INPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepsl

rpadukoB, 3ajaHHbIX (Qopmynamu. YrteHue

PCAIBbHBIX 3aBHCHUMOCTEIA.

rpaukoB

[lonstne Qynkumu. I'papux dynkumu. CpolicTBa (GyHKIUH.

JIuneitnass  gynkuusa. Iloctpoenme rpaduka

bynkun. ['paduk Gyakmmun y = kX + b,

JIMHENHON

N300paxkarh Ha KOOPJIMHATHOM pSMOi TOYKH,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpAWHATAM, IJIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATH UX Ha alreOpanyeckoM si3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJOCKOCTH TOYKH IIO 33JaHHBIM
KOOpJMHATaM; CTPOMTh IpaUKH HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

[IpumMensiTh, U3y4yaTh NPEeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduuecKuil crocod npencTaBieHHs U aHAIM3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaIUu.

OcBanBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIaI€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4YeHHI kKoddduimentos K u b
(mpu HE0OXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
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Crpourp rpaduku JuHeiHON QyHKIMU, QyHKIMU Y = KX + b
Hcnoab3oBars umdpoBbie pecypebl UId  IIOCTPOCHUSA
rpaduKoB (PYHKIMIA 1 U3y4EHUSI UX CBOWCTB.

[TpuBOANUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEabHBIX
nporeccax u sIBICHUSX.

IToBTOpEHUE
H 00001IeHNe
(6 9)

HOBTOpeHI/IC OCHOBHBIX ITOHSTHH U MCTOZOB KypcCa 7 KJ1acca,

000011IeHNE 3HAHUH.

BpiOuparb, 1NpPUMEHSATH CHOCOObBI  CPAaBHEHUS  YHUCEIL,
BBIUMCJIEHUM,  IpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
YPaBHEHMH IIPU HEOOXOIMMOCTH € HAIPaBIISIOLIEH TOMOIIBIO.

OcyuiecTBJAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEHCTBUM U

CaMOTIPOBEPKY pe3yibTaTa BBIYMCIEHUH, MPeoOpa3OBaHUM,
ITIOCTPOEHHUH.
Pemars mnpocreiiiiMe 3agauyM U3  pPEANBHOW  JKU3HU,

NPUMEHAAThL MaTeMaTH4YeCKHe 3HAHMS Ul PELICHHs 3a1ad U3
JIPYTHX TIPEIMETOB.

Pematp mpocreiilime TeKCTOBbIE 3aaauM,
BbIOHPATH CIIOCOOBI PEILICHUS 3a/1a4H.

CpaBHUBATDb,

8 knacc (He menee 102 )

HazBanue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€epiKkaHue

OcHoBHbIE BUbI JIeITEJIbLHOCTH 06yqa1011mxc51

4acoB)

Yucnan KBagpatuelii  kOpeHb ~ M3 4HUCHA. *TlonsiTue 00 | @opMy.IHpoOBaTH ONpeejieHne KBAJIPaTHOTO KOPHs M3 4YMCIIa,

BBIYMCJ/ICHUA. UppauuoHaTbHOM  yHcie.  [lecaTuuHble — mpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOTO KOPHS MPH HEOOXOAMMOCTH C

KBaaparubie HPPALIMOHATIbHBIX YHCET. BHU3yaJIbHOW OMIOPOA.

KOpHHU JeiictButenbHble yncna. CpaBHEHHE JeHCTBUTENbHBIX uncen™. |[IpuMeHsITh OIepalnuio HM3BJIEYEHUS KBAJpaTHOTO KOpPHS W3

(15 ) ApubdMeTnieckuii KBaApaTHBIA KOPEHb. qHciIa, HCMOJb3Ys TPU HEOOXO0AUMOCTH KAJBKYJISITOP.
ypaBHeHI/Ie BUIa X2 = a OlleHl/lBaTb KBaApaTHLBIC KOpHH I CJIIbIMU quciiaMu n
CaoiicTBa apudmeTnyecKux KBaJpPaTHBIX KOPHEH. | 1eCATUIHBIMU JIPOOSIMHU.
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[IpeoOpa3oBanne  YHUCIOBBIX  BBIPAKEHUH,  COJAEpPKAIIUX
KBaJpaTHbIE KOPHHU.

CpaBHUBaTL M YNOPSAOYMBATH  PAlMOHAIBHBIE U
UppalMOHATIbHBIC YUCIIA, 3alIUCAaHHbIE C IIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH ITp1 HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.

HccnenoBarb ypaBHEHHE x2 = d, HaxoJUThb TOYHBIE U
npubimxEHnbIe KopHu pu a > 0.

HccaenoBarh cBOiicTBA KBAaJpaTHBIX KOpPHEH, IPOBOISA
YKCJIOBBIE AKCIEPUMEHTHI C MCIIONb30BAaHUEM KaJbKYJISATOpa
(KoMTIBIOTEDA).

IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATL npocTeiiline npeodpa3oBaHUs BBIPAKECHUN,
coJiepKallluX KBaJpaTHble KOPHU. BplpakaTb NnepeMeHHbIE U3
reOMETPUYECKUX U Pu3ndeckux GopMyi MNP HEOOXOJAUMOCTH C
OIIOPOI Ha MPABUJIO.

BoiunciasiTh 3HaYeHHs1 BBIPAXKECHUM, COIAEPKAIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS P HEOOXOUMOCTH KAJIbKYJIATOP.
Hcnonb3oBaTh B XOI€ pELIEHUS 3ajad  DJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C MNPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MATeMATHKH.

Yuciaan
BbLIYMCJICHUS.
Crenenn

¢ HeJbIM
nokasarejiemM
(74)

Crenens ¢ 1ensIM nmokasareneM. CTaHgapTHas 3aluch YUCIa.
Pa3mepsl 00BEKTOB OKpyskaroIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMUYECKUX 00BEKTOB), IITUTEILHOCTH MPOIIECCOB
B OKPY>KAIOIIEM MUDE.

CBolicTBa CTENIEHH C IIEJIBIM IT0Ka3aTeleM.

@opMyJIMPOBATH ONpPeeIeHne CTEIIEHNU C LIeJbIM IT0Ka3aTeaeM
(pu HEOOXOAMMOCTH TI0 BU3YAIBHOU OTIOPE).

IIpencraBaare 3anmuch OOJNBIIMX W MajblX YUCEN B
ctagzapTHoM Buzae. CpaBHMBATh 4YHCIIa U BEJIWYUHBI,
3aMycaHHbIe ¢ UCTIOJIb30BaHNEM creneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEN B CTAaHAAPTHOM BHAE JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpYXKaroIlleM MHUpE.

®opMyIHPOBATH, 3ANMUCHIBATHL B CUMBOJIMYECKON (popme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOMCTBA CTENEHU C LENBIM
nmokazatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIh30BaHUEM
BHU3yaJIbHOW OTIOPHI).
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I[IpumensiTh  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPAXCHUM, COICPXKAIIMX CTENEHH C LEJNbIM II0Ka3aTeleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HMHPOpMauuu. BbINOJHATH
AeMCTBMS C YHCIAMHU, 3allMCAHHBIMM B CTaHIAPTHOM BHJE
(YMHOXXEHUE, JIelieHIe, BO3BE/ICHUE B CTETICHB ).

Aareopanvyeckne |KBanpartueiii TpéxuneH. Pasnoxkenue kBagpatHoro TpéxwieHa|Pacmo3naBaTh — KBajJpaTHBIH  TPEXWIEH,  YCTaHABIIMBAThH

BBIPaKeHHS. Ha MHOKUTEJIH. BO3MO>KHOCTb €T'0 pa3JIoKEHUsI HA MHOXKHUTEIH.

KBaaparublii PackaaapiBaTh Ha MHOKHMTEJIHM KBAJPATHBIM TPEXWIEH C

TPEéXwieH HEOTPULATENIbHBIM JAUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(59 OIIOPO Ha AJITOPUTM IIpaBUIIA.

Adaredopanuyeckne |AnreOpanyeckast ApoOb. JlomycTHMbIe 3HAaYEHUS IEPEMEHHBIX, | 3anuchIBaTh anreOpandeckue BeipakeHus. HaxoauThb 00macTpb

BbIPaKeHH . BXOJIAIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE | ONpeAENeHUS PallMOHATEHOTO BBIPAKEHUSI.

Adaredopanyeckasi | CBOWCTBO anreOpanyeckoi 1poou. CokpameHune Apooeii. BbINOJHATL YUCIOBHIE [IOJCTAHOBKA M BBIYMCJIATH 3HAUECHUE

ApooL Crnoxenue, BbIUMTAHHE, YMHOXEHHE u JIeJIeHre | IpoOu, B TOM YHCIIE C TOMOIIBIO KaTbKYJIATOPA.

(15 9) anreOpandyecknx apoOeir. I[IpeoOpasoBanne BbeIpakeHUl, | POpMYJIMPOBATH OCHOBHOE CBOWMCTBO alreOpamdeckoi apoodu

coJiepKalux anredpandeckue ApooHu. U MPUMEHSATH €ro Ui IpeoOpazoBaHust Jpobeit.

BoinogHaTh AeiicTBUsl ¢ anreOpandyeckuMH JApoOsAMU MpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkatb
nepeMeHHble U3 (opmyn (puU3MUECKUX, TECOMETPUYECKHUX,
ONUCHIBAIOIIUX OBITOBBIC CHUTYallMH) TPH HEOOXOIUMOCTH C
HAIPAaBISONIEH TOMOIIBIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HemonHoe kBanpaTHoe ypaBHEHMeE.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPaBEHCTBA. dopmyra KopHel KBaapaTHOTo ypaBHeHUs. *Teopema Buera*. |3anucbiBaTh (opmMysly KOpHEH KBaJpaTHOIO YpaBHEHMS,

KBaaparubie Pemienne  ypaBHeHWH,  CBOAALIMXCS K  KBAaJPaTHBIM. | pelIaTh KBajJpaTHbie YPABHEHUsl — TIOJHbIE U HEMOJHbIE (C

YPaBHEHUs [Ipocreiimue ApoOHO-pallMOHATIBHBIE YPaBHEHHUSL. MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3aad € MOMOIIBIO KBajapaTHbIX |[IpoBoauTh  mpocTeiilime  uccjeA0BAHMSA  KBAJpPaTHBIX

YPaBHEHUM. YpaBHEHUM.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAaAPAaTHBIM, C TOMOULIBIO
npeoOpa3oBaHUid W 3aMEHOM TMepeMeHHOW ¢ OMopod Ha
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QJITOPUTM MpaBUJIA.

Habaonats M aHAJIM3MPOBATH CBSA3b MEXAY KOPHAMHU U
K03 pHLIMEHTaMU KBaJPAaTHOTO YPaBHEHUSI.

*TIpumeHsTH TeopeMy Buera JUIst peuieHust
3aj1a4 (C UCIOJIb30BaHUEM o0Opasia)™.

Pemats TekcTOBBIE 3aJaydM  alreOpandyeckuM CIOCOOOM:
NEPEXOAUTh OT CIOBECHOW (OPMYJIHMPOBKH YCIOBHUS 3aJaudl K
anreOpandeckold MOZAEIH MyTEM COCTAaBJIEHUS YpaBHEHUS (IIpH
HEOOXOJUMOCTH C  HalpaBJIAIOIIEH IOMOIIBIO);  pellaTh
COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBATh pe3yIbTar.
3HAKOMUTBCS € HCTOPHEl Pa3BUTHS aIreOphl.

YpaBHenust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh TUHEIHBIC YPaBHEHUS C IBYMS EPEMEHHBIMH.
U HEpaBeHCTBA. MPUMEPBI PEUIEHUS YPABHEHUI B LIEJIBIX YUCTIAX. Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM YHCIE
Cucrembl Pemenue cucreM JIByX JIMHEHHBIX YPAaBHEHUH C JBYMS |MCHOJB3ysi HOH(QPOBbIe pecypcbl (IpH HEOOXOIUMOCTH C
yYPaBHEHU nepeMeHHbIMU. [Ipumepbl perieHus CUCTEM HEIUMHEHHBIX |OMOPON Ha aJlTOPUTM Y4E€OHBIX A€HCTBUM).
(13 9) YpaBHEHUH C ABYMsI IEPEMEHHBIMH. PazanuaTh napajieNbHbIe U NEPECEKAIOIINUECS MPSMBIE 10 UX
*T'padbuueckas  WMHTEpHpeTalsi  ypaBHEHUS C  JBYMs | ypaBHEHUSIM.
NEPEMEHHBIMH U CCTEM YpaBHEHUH ¢ AByMs MepeMeHHbIMU™. |PemiaTh cucTeMBbl JBYX JIMHEHHBIX YypaBHEHUH C JABYMs
Pemrenne TeKCTOBBIX 3aJ1a4 C TOMOIIBIO CUCTEM YPABHEHUM. IIEPEMEHHBIMU T10JICTAHOBKOU U CIIOKEHHUEM.
Pemarp npocreiime CUuCTeMbl, B KOTOPBIX OJHO U3 YPABHEHUI
HE SIBJSIETCS IMHEHHBIM IIPU HEOOXOJMMOCTH C HampaBJsIoLIei
MTOMOLLBIO.
*TIpuBoauth rpaduuecKyr0 HHTEPNPETANMI)  PEIICHUs
YpPaBHEHUsI C JABYMS I[EPEMEHHBIMM U CHUCTEM YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU. *
Pemiath TeKCTOBBIE 3a/1a4M aNTeOpanuecKuM CIIOCOOOM.
YpaBHeHust YUucnoBbie HEPABEHCTBA M MX CBOMCTBA. DopMyIMPOBATH CBOMCTBA YUCIIOBBIX HEpPABEHCTB,
U HEPaBeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMeHHOM. JIMHENHBIE HEPABEHCTBA C | MIUTIOCTPUPOBATH UX HA KOOPAUHATHOM ITPSMOM.
HepaBencrBa OJIHOM mepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PEILICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJITHOW IEPEMEHHOM U UX PELIEHUE. PemaTrh, JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM,

N3o0pakeHune penieHus JMHESHHOTO HEPABEHCTBA U UX CHCTEM

n300pakaTh pelieHne HePaBEHCTBA HA YHCIIOBOM MIPSMOil.
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Ha YMCIIOBOM MPSAMOM.

Pemath cuCTEMBbI TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  IpsAMOM  IIpU
HEO0OXOIMMOCTH C BU3YAJIBHOH OIMOPOH.

DOYyHKIUH.
OcHoBHBIE
MOHATHA
(549)

[Monsatne ¢yHkuuu. OOIACTh ONpEACTICHUS H MHOXXECTBO
3Ha4eHu QyHKIuU. CriocoObl 3a1aHust PYHKIHIA.

I'padux pynkmuu. CpoiicTBa (pyHKIMH, UX OTOOpaKEHHUE HA
rpaduke.

Hcnoab3oBaTh  (QYHKUMOHAIbHYI0  TePMHHOJOTHI0O  H
CHMBOJIMKY.

BoruucasaTs 3HavyeHuss QyHKIMH, 3aJaHHBIX (popMynamu (IIpu
HEOOXOJMMOCTH HCIONb30BaTh KaIbKYJIATOP); COCTABJIATH
TaOIUIbI 3HAYEHHI ) YHKIUY.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh CBOMCTBAa (QYHKLIHUU HAa OCHOBE €€ rpauueckoro
IPEJICTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaJsoLIEH
MTOMOILBIO.

Hcnonb3oBaTh  (QYHKIMOHAIbHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.

HccaenoBarh mpuMepbl TpadUKOB, OTPAKAIOMIUX peabHBIE
npoueccsl U sBiacHUA. IIpMBOAUTHL NMpUMeEPbI IPOLECCOB U
SIBJIEHU C 38JJaHHBIMH CBOMCTBAMHU.

Hcnonb3oBaTh KOMIBIOTEPHBbIE MPOTPAMMBbI JUIS IIOCTPOEHUS
rpadukoB QyHKIMI 1 U3yYEHHS X CBOWUCTB

DOYyHKIUH.
YucioBbie
GyHxunn
99

Urenne u mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsr
rpadukoB PyHKUINN, OTpasKaIOLIUX PeAJIbHbIE MPOLIECCHI.
DyHKIMH, ONKUCBHIBAIOLINE  MPAMYIO U 0o0paTHyIo
MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbdona.
I'paduk GyHKIMA Y = X2

k
Oyaxmny = X5,y = X5,y = Vx, Y == *rpadueckoe
pelleHre ypaBHEHUHN U CUCTEM YpaBHEHHM. ™

HaxoauTs ¢ noMoubio rpaguka GyHKIMY 3HaU€HHE OJHOH U3
paccMaTpUBaEMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

B HecIOXHBIX Ciiy4yasx BbIpakaThb (popmyJioil 3aBMCHMOCTH
MEXy BEINUNHAMH.

OnuceiBaTh XapakTep W3MEHEHHS OJHOM BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYyrou

Pacno3HaBarh, BuIbl u3ydaemblx (QyHkuuii. Iloka3piBaTh
CXeMATHYEeCKH IIOJI0KEHHE Ha KOOPJIMHATHOM IUIOCKOCTH
rpauKoB byHKIni BHJA! y = X4, y = X,
y= V%Y=

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
npeacTaBJieHusl JUIsl pEIICHNs U UCCIEA0BAHUS YPABHEHUN U
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CHUCTEM YpaBHEHUH.
I[IpumensTe nugpoBbie pecypcbl Ul IOCTPOCHUs TPa(QUKOB

byHKINH.

IToBTOpEHUE
H 00001IeHTEe
(6 9)

[ToBTOpEHNE OCHOBHBIX TMOHATHH W METOJOB KypcoB 7 U &

KJIacCcoB, 000011IeHNEe 3HAHNN.

IlpuMeHATH C€MOCOOBI CPABHEHUS YWCEJ, BBIYMCIICHHIA,
npeoOpa30BaHuil BBIPAKCHUMN, PEIICHUS] YpaBHEHUIA.
OcyuiecTBJIASATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JIEUCTBUM U
CaMOTIPOBEPKY pe3yibTaTa BBIYMCICHUH, MPeoOpa3OBaHU,
MOCTPOCHUH.

Pemiatp 3agaum W3 peaJibHOM KU3HHM, TPUMEHSATH
MaTeMaTHUYeCKUe 3HaHHs M1 pelIeHUs 3adad U3 APYrux
IIPEIMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1auH.

9 kaacc (He menee 102 )

HazBanue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yuciaan ParnmonanbHele yncna, *uppanoHalbHble YUCIa, KOHEUHbIE U | Pa3BuBaTh mpeacTraBieHHsi O 4YHCIaX: OT MHOXECTBA
BBIYUCJ/JICHUS. 6€CKOHe‘IHBI€ JCCATUYHBIC )Ip06I/I. MHO)KeCTBO HaTypaJ'II)HBIX qUCCJI 10 MHO>XKECTBaA HGIZCTBI/ITCJ'II:HLIX YHUCCII.
JlelicTBUTE/IbHBbIE |ICHCTBUTENBHBIX  YHCEN; JACHCTBUTENbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MO’KHOCTBIO MIPEICTABICHUS
YyuciIa OCCKOHEYHBIC JECATHYHBIE MpoOu. B3auMHO OJHO3HAYHOE |IEHCTBUTEIHLHOTO YMCAa KaK OCCKOHEYHOU ACCATUYHOU IpoOH,

O

COOTBCTCTBHUEC MCKAY MHOKCCTBOM JIECTBUTEIBHBIX YHCEI U

MHOECTBOM TOUYEK KOOPANHATHOW MPSAMOM.

NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX U
VPPALMOHAIBHBIX YHCET.
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CpaBHeHHE  JIGHCTBHTENBHBIX  YHCEN,  apU(PMETHUYEeCKHe

JIEHCTBUSA C NEUCTBUTEILHBIMA YUCIAMHA.*

[Tpubnmxénnoe 3Ha4YCHUE BEJINYMHBI, TOYHOCTb

MPUOTMKECHUS.

Oxkpyrnenue uucen. Ilpukuaka © OLEHKa pPeE3yJIbTATOB

BBEIYMCIICHUH.

*3anucbIiBaTh, CPaBHMBAThH " YHOpPSi10YMBATh
JIeHCTBUTENIbHEIE YHCIa™,

BbInoaHATL, codeTas YCTHbIE W IMCbMEHHbBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUYCHHUS CTEICHEM C IeIbIMHA IOKa3aTEeIsIMH M
KOPHEH; BBIYUCJISATH 3HAUCHUST YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YyHuCces B MPAKTUYECKOU IeSITEIbHOCTH YEJI0BEKa.
AHaJIM3UPOBAThL M [1eJaTh BBIBOABLI (IOCJE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPUOIMKCHHUS JIEHCTBUTEIBHOIO YHCIIA
MIPU PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIbHBIE YNCIA, BBINOJHATH NPUKHUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPKEHHUM.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.

YpaBHeHust JIuneiinoe ypaBHeHue. Pemienue ypaBHEHMH, cBomdluxcs K|OcBaumBaTh, 3alOMHMHATL MW NPUMEHATHh TpaduyecKue
U HEPaBEeHCTBA. JIMHEWHBIM. METOAbl NPU PEIICHUH YPaBHEHUMN, HEPABEHCTB M HMX CHUCTEM
YpaBHenus KBanpatHoe ypaBHeHnue. Pemienue ypaBHeHH, cBomsAuuxcs |(Ipd HEOOXOAMMOCTH C OINOPOH HA alIrOpuT™M YyUeOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUI).
nepeMeHHOn *TlpuMepsl pelieHus ypaBHEHUU TpeThed U 4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPaBHEHUS.
(14 v) CTENEeHEN pa3oKEeHHNEM Ha MHOKUTEIH. ™ Pemiate JiMHeliHbIe W KBAJPaTHbICe YPAaBHEHHUs, YPaBHEHHS,
Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUH. CBOASIIMECS K HHM, TMpOCTeHIIne JIpoOHO-pallioHaIbHbIe
Pemennie TeKCTOBBIX 3aJa4 aNredpanyeckuM METOJIOM. YPaBHEHU.
IpenaaraTs BO3MOXHbBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cykaaTb MX M PpelmiaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
croco0amH.
3HAKOMUTBCH C HCTOPHEN Pa3BUTUSA MAaTEMaTUKHU
YpaBHeHust JIuHeitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JTUHEWHBIX YPAaBHEHHH C JBYMsS MEPEMEHHBIMU | THHEHHBIX YPaBHEHHUH C IBYMs MEPEMEHHBIMU M CHUCTEMBI JBYX
Cucrembl n e€ peureHue. Pemenue cucrteM AByX ypaBHEHUM, OJTHO W3 |ypaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISAETCS JIMHEUHBIM
YPaBHeHHUil KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM CTENEHHU. (o BU3yaJIbHOMH o1ope).
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(14 9) I'padmueckas wHTEpHpETallMs CUCTEMBl ypaBHeHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHAIBHO-TpadUUECKUE MPEACTABICHUS
IIEPEMEHHBIMU. JUIsl pellleHHusl M MccleIOBAHUSl YDABHECHUN U CUCTEM.
Pemienue TeKCTOBBIX 33a4 aNreOpandeckuM CrioCOOOM. AHAJIU3NPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoOOM: MepPexXoaUuTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHUS
3a71auu K anreOpanyeckoil MoJeNnu MyTEM COCTABJICHUS CUCTEMBI
YpPAaBHEHUI; pemiaTh COCTaBICHHYIO CHUCTEMY YpaBHEHU;
HHTEPNPETUPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMaTUKH
YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucCbIBATh, IOHUMATbh, HHTEPHPETHPOBATH
U HEpaBeHCTBA. JIuHeliHble HEPABEHCTBA C OJJHOM EPEMEHHOM U UX PEILLICHUE. |HEPABEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHUIO.
HepaBencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW U MX | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) pelieHue. peoOpa30BaHUs CBOMCTBA YUCIIOBBIX HEPABCHCTB.
KBagpaTHble HEpaBEHCTBA U UX PELICHUE. Pacno3naBaTh JTUHEHBIE U KBaJAPATHBIE HEPABEHCTBA.
I'padmueckass  uHTepmpeTanusi HEpaBeHCTB M cucTteM |Pemarp  JuHEHbIE  HEPaBEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB C JBYMs IIEPEMEHHBIMHU. HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOUIUX KBaJIpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh IIOJIyYCHHBIC PEILICHUS.
N300paxkaTh pelieHNEe HEPABEHCTBA U CUCTEMBbI HEPAaBEHCTB Ha
YUCJIIOBOM IIPSMOM, 3alUCBIBATH PELICHHUE C IIOMOIIBIO
CHUMBOJIOB.
Pemath KBajpaTHble HEPABEHCTBA, MCIOJNB3Ys TIpaduueckue
IIPEICTABJICHHUSL.
OcBanBaTh W TNPUMEHATH HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 3a/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUH KBagpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGona,|Pacmo3HaBaTh BUabl U3y4aeMbIX (YHKUINN; HILTIOCTPHPOBATH
(16 9) KOOPJMHATHI BEPIITUHBI MapadO0JIbl, OCh CHMMETPHUH Napaboibl. |CXeMAaTHYECKH, 00bSICHATH PACIOJIOKECHHE Ha KOOPJIWHATHON

CreneHnble (YHKIMU C HATYpaIbHBIMH MMOKa3aTelsiMU 2 U 3,
UX rpauKu U CBOMCTBA.
Ipadukn byrxumit: y = kx, y = kx + b, ,y = ax y = ax’,

y = Vxy =5

TUIOCKOCTU TpadukoB GyHKImA Buma: Y = kx, y = kx + b, , y

= ax’, y = axc,
k .

Y = v/X, Y = = B 3aBUCHMOCTU OT 3Ha4eHMH KO>()(DHUIUEHTOB;
X

OIKMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO 110 GopMyIe.
IlpuBoaMTHL TPUMePbI KBAJPAaTUYHBIX 3aBHCHUMOCTEH U3
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peasbHOM XKU3HH, (PU3HKH, TCOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gyukmun Yy = ax’ + bx + ¢ (upu  HEOOGXOAMMOCTH  C
HaIPaBJISFOIIEH TOMOIIBIO).

Crpourb H  H300paxaThb  CXeMaTH4YeCKHM  TrpaduKu
KBaJPAaTHIHBIX (YHKIMH, 3a0aHHbIX GOpMyTaMu Bigay = ax’, y
—a*+q y=ax+p? y=a’+bx+c (upu
HEOOXOIMMOCTH C BU3YAJILHOU OIOPOiA).

AHAJIUM3UPOBATh M NPHUMEHATH CBOWMCTBA  HM3YYCHHBIX
GyHKIMA U1 UX TOCTPOSHHS, B TOM 4YHUCIE C MOMOIIBIO
U (POBBIX PECypPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

ITonsTHE YHMCIOBOM MOCIEIOBATEILHOCTH.

3amaHne TOCIe0BaTEIbHOCTH PEKYPPEHTHOH (GopMysIoi u

dbopMyIoii N-To useHa.

Apudmerndeckas ¥ reoMeTpudeckas mporpeccuu. Oopmysl
N-ro 4ieHa apuMeTHUYecKOoil U TeOMETPUIECKON MPOTrPecCuid,

CYMMBI IICPBBIX N 4JI€HOB.

*M300paxeHne 4WIEHOB apU(PMETHYECKOH U IeOMEeTpHUYECKON

IIPOTrPECCUI TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JInHENHBIN U DKCIIOHEHIUAJIBHBIA POCT.
CnoxHble MPOLEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C IOHATHUEM IOCIIE0BATEILHOCTH.

AHajau3upoBaTh (GOpMyITy N-TO 4YI€Ha MOCIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  (GOpMyJdy W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CJIU BBIMHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMeTHUYECKYI0O M  TE€OMETPUUYECKYIO
IPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMus.

Pemath 3a7auu ¢ HCHONBb30BaHMEM (GOpMyT N-TO wieHa
apu(METHYECKOH U TE€OMETPHUUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C ONOPOil Ha CIPaBOYHYIO0 HHPOPMALIHIO.
*H300pa:xkaTh WICHBl IIOCIENOBAaTENbHOCTH TOYKAaMU Ha
KOOPJIMHATHOMN TIJIOCKOCTH ™.

PaccmarpuBare npuMmepsl NpoOLECCOB MW ABJEHUH U3
peasibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  H3MEHEHHEe B
apu(MEeTHYECKON MPOrpeccuy, B TEOMETPHUECKON MPOrPECCHH;
*1300pakaTh COOTBETCTBYIOININE 3aBUCUMOCTH Ipadpuueckn™.
Pemate mnpocreiimme 3aga4yM, CBA3aHHBIE C YHUCIOBBIMU
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MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 3aJa4yd W3 pPEaTbHOU
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJOTHH
(37EKTPOHHBIX Ta0NIHUI, TPaUIECKOTO KAIBKYIATOPA U T.I1.).
*PemiaTh 337a4M Ha CJIOXKHBIE MIPOLIEHTHI, B TOM YHCIE 33/a4U
U3 peasIbHOM NMPAKTUKHU (C UCIIONb30BAaHUEM KaJIbKYJISATOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUS MATEMATHUKU.

[MoBTOpEHME,
00001IEeHME,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIUMCIeHHs (3aIUCh, CPAaBHEHHUE, JEHCTBUS C
JNEUCTBUTEIBHBIMU YHUCJIAMM, YUCIOBas MpsMas; HPOLIEHTHI,
OTHOIIEHHUS, PONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
pellIeHre TeKCTOBBIX 33a4 apu(PMETUIECKUM CIIOCOO0M).

AJiredOpanveckue BbIpaKeHUsl (mpeobpa3zoBaHue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@yHkmuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIIMIA;
rpauyecKoe pelieHue ypaBHEHUN U UX CUCTEM).

OnepupoBarb NOHATHSAAMH. MHOXXECTBO, IIOJAMHOXECTBO,
olepalMu HajJ MHOXECTBAMM;, HCHOJb30BaTh TIpaduieckoe
IIPEACTABJICHUE MHOKECTB I ONHMCAHMS PEAIBHBIX ITPOLIECCOB
U SABJICHMH, @pU pEHIEHuH 3aJady M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIU3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPaIbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JIEIMMOCTH, LIEJI0€ YHUCIIO, MOAYJb 4YMCa, OOBIKHOBEHHas W
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apuMeTHUeCKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL JEeHCTBUSI, CPaBHUBATbL M YNOPSAO0YMBATH
YUCJIa, MPEACTaBIATh YHCIA HAa KOOPAWHATHOM IIPSIMOM,
OKPYIIATH  YHCJIA; BBINOJHATL TNPHKHIAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

PemiaTh TekcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COZAEpKallUe IIPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa3ouparthb peanbHble KU3HEHHBIE CUTYalllH, (GOPMYJINPOBATH
UX Ha s3bIKE MaTEMAaTHKH, HAXOAWUTh pEIICHUE, NPUMEHSA
MaTEeMaTHYECKHUN anmnapar, MHTePIpPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHUSIMU: CTEIEHb C LEIBIM II0KA3aTelEM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas ApoOb, TOXIECTBO.
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BbInoIHATL OCHOBHBIE JEHCTBHMS: BBIIOJIHATH PACUETHI 110
dbopmynaM, mpeoOpazoBbIBaTh Ielble, IPOOHO-PAMOHAIBHbBIE
BBIDQKEHHUSI W  BBIPAXKEHUS C KOPHSMH, pEaJTU30BHIBATH
pa3oKEeHUE MHOIO4YlIeHa Ha MHOXKWUTEIU, B TOM YHCIE C
UCIIOJIb30BaHWEM (OpMYJT Pa3HOCTH KBAAPAaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOIl HA CHPABOYHYIO MH(POPMAIUIO);
HaxOJUTh JONYCTUMbIC 3HAUYEHUsI MEPEMEHHBIX I JIpPOOHO-
palMOHAIBHBIX BBIPAKEHHH, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN peaNbHbIE MPOLUECCHl H
SIBJIICHMUSI.

OnepupoBath noHATHAME: QYHKIMS, TpaduK QYHKIUN, HYITH
GyHKIIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEKYTKH
BO3pacTaHus, YObIBaHUS, HAMOOJIbIIIEE U HAMMCHBIIICE 3HAUCHUS
GbyHKIHIH.

AHaJIM3MpPOBaTh, CPaBHMBaTh, O00CYXJaTb  CBOWCTBA
byHKIMH, cTPOMTH UX rpaduxu.

OnepupoBaTh NOHATHSIMH: NpPsSIMas MPONOPLIUOHATIBHOCTD,
oOpaTHasi ~ MPOMOPIHOHANBHOCTh,  JIMHEWHas  (QyHKUUA,
KBajipaTHuHas QyHKIUS, napadoia, runepooa.

HUcnoan3oBatb rpagukm UL ONpPEIEICHUS  CBOWCTB,
MPOIIECCOB M 3aBUCUMOCTEH, IJisi pelieHusl 3ajad U3 JAPYrux
y4eOHBIX NPEIMETOB M pPEalbHON >KU3HU; MOAETHPOBATH C
MTOMOIIIBIO TPaUKOB peasibHbIE TTPOLIECCHI U SIBJICHUS.
Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (IIO TOJAM OBYYEHUA)

7 knace (He MeHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepkaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0IMXCH
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IIpocreiimmue [Ipocreiimue reoMmeTpruueckue 0ObEKThI: TOUKU, IPSIMbIE, JIydd | POPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyeckne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YCHHBIE  TeOMETpUYECKHE  (QHUTYpHI,
durypsbi CMexHbIE U BEPTUKAJIBHBIE YTJIbL. onpeneJsiTh HUX B3aUMHOE PAaCIOJIO)KEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota ¢ mpocTelmmMu YepTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIB30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue JNHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIUMCIICHHE |OMOPHI: HABOJAIIME BOMPOCHl W/MIU aNroputMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp u  mmomans  ¢uryp, cocraBieHHBIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOCHHSI C TOMOIIBIO ITUPKYJIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JMHEWHBIE U YIJIOBbIE BEIMYMHBI T€OMETPUUYECKUX
Y TIPAKTHYECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7auu Ha BBIYMCIICEHHE JJIMH OTPE3KOB U BEIUYMH
YIJIOB.
PemaTp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOJUMbIE
JIOKa3aTeNIbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHukH [lonssiTHe O paBHBIX TpPEyrojibHUKaX U  IepBUYHBIE | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUSI O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |uepTexkax (C ykazaHHEM IPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/lpeHHBIE U PAaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.
[Ipu3Haku 1 CBOHCTBA paBHOOEIPEHHOTO TPEYrOJIbHHKA.
[IpotuB Oonbliell CTOPOHBI TPEYTOJbHUKA JIEKUT OOJBIIMIMA

yTOJL

[Ipocreiimue HepaBeHCTBa B reomeTpuu. *HepaBeHCTBO

BHU3YyaJIbHOU OIIOPOM.

BuiBoguth  cienctBus  (PaBEHCTB  COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyIMPOBATH OTIPEICIICHUS: OCTPOYTOJIBHOTO,
TYIIOYTOJILHOTO, MPSAMOYTOJIBHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEIHaHbl TPEYTrOJbHUKA; CEPEIMHHOTO MEPHEHAUKYISApa

OTpe3Ka; NepuMeTpa TpPEeyrojbHUKA MPU HEOOXOJUMOCTU C
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TpeyroyibHuKa. HepaBeHCTBO ToMaHON ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[TepBble NOHATHS O IOKA3aTENBCTBAX B TEOMETPHH.

OIIOPOI Ha AIITOPUTM IPABUIIA.

@opMyJIMpOBaTh CBOWMCTBA U MPU3HAKK DPABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 33Jadax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHble [TapamteneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB [IepEeCEUCHUH MapaJIEIbHbBIX PSAMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, OOpa30BaHHBIX IPH IEPECEUCHUU
TPeyroJbHNKa [Ipy3zHak  napauIeNbHOCTH  IPSMBIX — YEPE3  PaBEHCTBO |IApAJUICIBHBIX MPAMBIX CEKYILEH
(14 v) PacCTOSTHUM OT TOYEK OJHOM ITPSAMOM 10 BTOPOU ITPSIMOIA. IIpoBoauTe pokazareabcTBa. PopmyaMpoBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa U MHOTOYTIOJIbHUKA. NapaJUIEIbHOCTH  JBYX HpPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX NpPU MEPECEUEHUU OTHUX MPSAMBIX TpETben
IIPSAMOM.
BbIYuCcasATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOIBb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU.
OxpyxHOCTH OKpyKHOCTb, XOp/Ibl U JUAMETpPHI, UX cBolicTBa. KacarenpHas | @opMyJHpoOBaThL  ONpedeJeHHs:  OKPY)KHOCTH,  XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|anamMerpa W KacaTelbHOM K OKpyxkHOCTH. M3yuaTrh WuX
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBONCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
NOCTPOEHUA MEPIEeHIUKYIIAP KaKk FEOMETPUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM 4HCIIE HCMOJIB3YSl HH(POBbIE PeCypChl:
(14 v) OKpy’KHOCTb, ONHCAaHHAs OKOJIO TPEYroJbHUKA. BrmcaHHas B|OKpY)KHOCTb, BIMCAaHHY!0 B YIroj; LEHTP OKpYXHOCTH,

TPEYTrOJIbHUK OKPY>KHOCTb.

BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KacaTeJIbHbIX
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IIpocreiiune 3axa4n Ha IOCTPOEHUE.

*Ucnoab3oBath Metoa ['MT mis nokasarenscrBa TeopeM o
nepeceyeHn OUCCEKTPUC YIIIOB TPEYroJbHUKA U CEPEeIUHHBIX
NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOIIBIO
I'MT.*

OBJaageBaTb MNOHSATUSIMM  BIMCAaHHOM W  ONMCAaHHOM
OKPYXKHOCTEH TPEYrOoJIbHUKA, HAXOAUTH LEHTPBl OTUX
OKPYHOCTEH C OIIOPOM Ha aIrOpPUTM MpaBUJIa.

Pemiate OCHOBHBIC 3aJa4yM HA MOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOI0 IEPHEHAMKYJApa JAHHOTO OTPE3Ka;
OpsAMOM,  MOpPOXOJsAlIEH  4Yepe3  JaHHYH  TOYKY U
NEPIEHANKYISIPHON JTaHHOW TPSMON; OHUCCEKTPUCHI JTaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3ju4HbIM 3JEMEHTaM IpHU
HEO0OXOIMMOCTH C HaNPaBJISAIOLIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTHUSA FEOMETPUU.

[MoBTOpEHME,
00001IeHnne
3HAHMH

(4 9)

[ToBrOpenne u 0000IIEHHE OCHOBHBIX IOHATHA M METOIOB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha IMOBTOPEHHUE, WLUIIOCTPUPYIOIIME CBS3U
MEXy pa3uYHbIMU YaCTAMHU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

73




4acoB)

YeTbIpéxyrojbHUK
"
(12 9)

[Tapannenorpamm, ero mpu3Haku U CBOMCTBA. YacTHbIe ciydyan
napajuleJorpaMMmoB  (IpsAMOYTOJIbHUK, poMO, KBajapaT), HX
NMpU3HaKW W cBoiictBa.  Tpamenus. PaBHoOokas
IIPSIMOYTOJIbHASL TPAIELHH.

*V nBoenue menuansl. LlenTpanpHas cumMMmeTpus™

N300paxkaTh W HAXOAUTH HA YEPTEkKaX YETHIPEXYTOJbHUKU
Pa3HBIX BUJOB U MX 3JIEMEHTHI.

®opmyaupoBaTh onpeeeHus: napaJuienorpamma,
NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
NpU3HAKW U CBOMCTBA: MapajuieJorpaMma, MpsMOyTroiIbHHKA,
pomOa, KBajpara, Tpaleuuu, pPaBHOOOKOW Tpameuuu,
IPSIMOYTOJILHOM Tpameru.

IIpuMeHsiTL MeTOX YIBOCHHS MEAHMAHBI TPEYTOJbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpCHl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema dajeca
U TeopeMa 0
NPONOPUMOHAIBH
bIX OTpPe3KaXx,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Paneca 1 TeopeMa 0 IPOMOPLHUOHATIBHBIX OTPE3Kax.™
CpenHsist TuHUS TpeyrojbHUKa. Tpamnenus, e€ cpeaHssl TUHUS.

*TIporopliMoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONOPIMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM. Tpu  mpu3Haka  mojoOus

TpeyTOJ'IBHI/IKOB*. HpaKTI/IquKOG MMPUMCHCHUC.

IIpoBOAUTH MOCTPOEHUS C TOMOIIBIO [IUPKYJIS U JTUHENKH C
ucnonp3oBanue  Teopembl  dajmeca M TeopemMbl O
IPONOPLUMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
MPOINOPLIMOHANIBHBIN  OTPE30K C ONOpPOH Ha 3PUTEIBHYIO
HaTJISJHOCTb.

HaxoauTthb 1m0100HBIE TPEYTOJIHBHUKH Ha TOTOBBIX YEPTEkKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO00MS TNpHU
HEOOXOUMOCTH C BU3YaJIbHOM OMOPOH.

PemaTth 3agaum Ha MOAOOHBIE TPEYrOJIbHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TOCTPOCHUSI YepTeX el W HaXOXKICHHS
MOJOOHBIX ~ TPEYTOJILHUKOB NP  HEOOXOJUMOCTH  C
HAMpPAaBJISAIOIICH TOMOIIBIO.

IIpoBoaAUTH 10KA3ATEJIHCTBA C UCIIOJIB30BAaHUEM ITPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUUYECKUX 3a/lad C OMopoil Ha
ITOPUTM y4eOHBIX IeHCTBUH.
IIpumeHsITL  TOJIyY€HHbIE  3HAHUS

IIpU  PELICHHUH
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TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXOAUMOCTH
C HaIIPaBJISAIOLIEH TOMOILBIO.
3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

Ilnomane.
Haxo:xnenue
mJIomaaen
TPEyroJibHMKOB

U MHOTOYT'0JIBHBIX
¢uryp. Ilnomagu
noaAo0HbIX puryp
(14 9)

[TonsTHe 06 00IIEH TEOPHH TUIOIIA/IH.

@opmynbl s TUIOMIATU TPEYrOJbHUKA, IMapajieiorpamma.
*OTHOIICHHE TUIOIAACH TPEYroJbHUKOB C OOIIMM OCHOBaHUEM
WU oO1Iel BBICOTOM.

Brruuciienue 1iomazei CIoXHBIX Quryp depes pazOueHue Ha
4acTH U I0CTpOeHHe.™

[Tnomanu duryp Ha kier4yaroi Oymare.

[Tnomanu nogoOHBIX Guryp. Berauciienne miomaneit. 3amaun ¢
MPAaKTUYECKUM COJiepKaHueM. *PerieHue 3amad ¢ MOMOIIBEO
MeTO/a BCIOMOTaTeIbHOM TuIomaamn.™

OgianeBaTh NMEPBUYHBIMHM TPEACTABJIEHUAMH 00 oO1ei

Teopuu IIomanu (Mepsl), (opMyJHMpoOBaTH CBOICTBa
IUTOIIA ¥, BBISICHSTD X HATJISIIHBINA CMBICII.

[Ipumensts  ¢opmyasl  MJOHIAAUM  HapalieorpaMMa,
TPEYroJbHUKA, Tpameuud C OHNOpPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

I[IpumensTs (bopmyIbt TUIOLIAIN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 AMATOHAIU U YroJl MEXAYy HUMH C
OIOPOH Ha CTIPABOYHYIO MH(POPMAIHIO.

Haxoaute 1iomaau Guryp, u300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIBL30BaTh Pa30MEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3oupatrh npumepnl HCIOJIB30BaHUSA BCIIOMOIaTEIBHOU
IUIOLIAU AJI PEUICHUS] TEOMETPUYECKUX 3a]1a4.

Haxoautpe 1utomanu noJoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasTe MI01AAH pa3IudHbIX MHOTOYTOJIBHBIX QUTYP.
Pemats 3a1aum Ha IUIOMIAb C IPAKTUYECKUM COJEPKAHUEM
II0CJIE COBMECTHOT'O aHAJIN3A.

Teopema
Iudgaropa n
HaYaj1a
TPUTOHOMETPHH

(10 1)

Teopema Iludaropa, e€ mOKa3aTenbCTBO H IPHUMCHECHHE.
O6parnas treopema [ludaropa.

OrmperiesieHrie  TPUTOHOMETPUYECKUX (YHKIHI OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHHUS B NPAMOYTOJILHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKIYy  CTOPOHAMH B  NPAMOYTOJIBHBIX
TpeyronbHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBate Teopemy Iludaropa, mcmoan3oBatrh €€ B
MPAKTUYECKUX BBIYUCITICHHSIX.

Bnanetp  NOHATUSMHM ~ TPUTOHOMETPUYECKHUX  (YHKLUIH
OCTpOTO yIiia, MPOBEPSATh UX KOPPEKTHOCTb.

BbIBOAUTHL  TPUTOHOMETPHUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C ONMOpPOH Ha CIPABOYHYIO
HH(pOpMaIIHIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYToJIbHUKAX ¢ yriamu B 45° u 45°; 30° u
60° ¢ HanmpaBJIAIONIEH TOMOIIBIO.
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Hcnonw3oBars  (HopMylbl  HPUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKJIECTBO JUISl HAX0XKJICHHS
COOTHOILICHUH MEXAYy TPUTOHOMETPUYECKUMHU —(QYHKLIUIMHU
pa3MYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPABOYHYIO
nH(OPMAIIHIO.

IIpuMeHSAITh NOIY4YCHHBIC 3HAHUS U YMEHHs IPU PEIICHUU
MIPaKTUYECKUX 3anad (Mpu HEOoOXOAUMOCTU C ONOpPOH Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

OCHOBHOC

Yriasl B BrivcaHHbIE M LIEHTpANIBHBIE YIJIbI, YTOJ MEXAY KacaTeJbHON U | DopMy/JHPOBATHL OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpIOH. yriamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBII yroi).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONHpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BrnucanHble 1 OMMCAHHBIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWcTBA. IIprMeHeHme HSTHX CBOWCTB IIpM  PELICHMM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. reOMEeTPUUYECKUX 3ajau. LHEHTPaJIbHOM YIJ€ NpHU HEOOXOJAMMOCTH C BHU3yaJbHOU
KacarenabHbie B3aumHoe pacnonokeHne AByX OKpykHocTted. Kacanue |onopoii.
K OKPY’KHOCTH. OKpY’KHOCTEH. HccnenoBatb, B TOM 4HCI€ C IOMOILIBIO HHPPOBBIX
Kacanne pECYPCOB, BIIMCAaHHBIE M ONHUCAHHBIE YETBIPEXYTOJIbHUKH,
OKpY:KHOCTeM BBIBOJAUTH WX CBOMCTBA M NIPHU3HAKU IIOCJIE€ COBMECTHOTO
(13 v) aHaJn3a.
Hcnonb3oBaTh 3TU CBOWCTBA M MPU3HAKH IPH PEIICHUU
3a/1a4.
IToBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHM W METONOB KypcoB 7 u §|Pemars 3aqauM Ha NMOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IIeHNEe 3HAHUH. MEXy pa3IM4YHbIMU YacTsIMU Kypca.
3HAHMH
CRY)

9 kyacc (He MeHee 68 4)
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Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Tpuronomerpus. |OnpeneneHue TpuroHoMeTpudeckux (GyHKui yrioB ot 0° 10| @opMyJMpoBaTh  ONpedeJIeHHs]  TPHUTOHOMETPHUYECKUX
Teopembl 180°. KocuHyc M CHHyC OpSMOTO M TYyHmOro yria. Teopema|(yHKIHMH TYNbIX M NPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.
KOCHHYCOB M KocuHycoB. (O000ménHas) Teopema cHHYCOB (C pamuycoMm | DopMynupoBaTh TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONHCaHHON OKpyXHOCTH). HaxoxaeHue UIMH CTOPOH M |pPaJlyCOM OIMCAHHOH OKPYKHOCTH).
Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiate TpPEYrojpbHUKU C ONOPOM Ha aNrOPUTM Y4UEOHBIX
TPeyrojbHUKOB @dopmyna miIoLaaM TPeyroJbHUKa 4epe3 JBE€ CTOPOHBI U YIoJl | AEUCTBUIA.
(16 u) Mexay HUMU. PopMyria IUIOMAaU YETBIPEXYTOJIbHUKA yepes ero |Pemare  mpakTuyeckue — 3agadyd, CBOAfAIIMECH K
JMArOHAIN U YTOJI MEXIY HUMH. HAXO0K/IEHUIO PA3THYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsarue o npeoOpa3oBaHUM 10100US. OcBauBarthp MOHSITHE npeoOpa3oBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MOIOOHBIX (PUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPHU
Metpuyeckue Teopema o0 mnpou3BeneHUM OTPE3KOB XOpJ, Teopema o |npeoOpa3oBanuu noaooOus. HaxomuTs npuMepsl moaodus B
COOTHOIIICHUS B MIPOM3BEACHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKarolei 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. IlpuMeHeHMe B pemeHMM TIe€OMETPUYECKUX | *BhIBOAMTH METPUYECKHE COOTHOIIEHUS MEXKIY OTpPE3KaMH
(10 v) 3ajmau.® XOpH, CEeKyIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.
PemaTh reoMeTpudecKHe 3aJaud MU 3aJa4d W3 PEATBHOU
KHU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTrOJIbHUKOB.™
BexTopsI OmnpeneneHne BEKTOPOB, CJIOXKEHHUE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HAIPAaBIECHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA Ha YUCIIO. HCCIIe10BATH r€OMETPUYECKHUN (mepemeriexue) 51

DU3NYECKUN U TEOMETPUUECKHUIM CMBICII BEKTOPOB.

Paznoxxenne BekTOpa MO JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansgpHoe TpPOM3BEACHUE BEKTOPOB, €ro MPUMEHEHUE JIs
HAaXOXIEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB.

¢busnueckuil (cua) CMBICIBI
BOIIPOCHBI IIJIaH.

3HaTh omnpenejJieHHsi CYMMbl W Ppa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha 9HCIIO, HcCae10BaTh
reOMETPUUECKUI U (PU3UUECKHI CMBICIIBI 3TUX OTEepalnid.
Pemat, TeoMeTpHyecKHe 3adadydl  C  HCIOJIH30BAHHUEM

BEKTOPOB C OIIOpPOM Ha
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IIpuMeHeHHe BEKTOpPOB Ul pEUICHUs 3alad KUHEMAaTUKUd H
MEXaHUKH.

BEKTOPOB.
PackjagpiBaTh BEKTOp 10 JIBYM  HEKOJUTMHEAPHBIM
BEKTOpaM.
Hcnoab30BaTh  CKAJISpPHOEC  NPOM3BEACHHUE  BEKTOPOB,

BBIBOJUTH €0 OCHOBHBIE CBOWCTBA.

BeruucjasaTs CyMMy, pasHOCTb U CKaJIsApPHOE IIPOU3BEIACHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHsATh CKAIApHOE IPOU3BEICHHUE I HAXOXKIACHUSA
JUIVH U YIJIOB.

JlexapToBbI JlexkapTOBbI KOOPINHATBI TOUEK HA INIOCKOCTH. OcBanBaTh MOHAITHE NPAMOYIOJIBHON CUCTEMBI KOOPIMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPsAMON.* YTIIOBOH KOX(PQHUIMEHT, TAHTEHC YIJIa |IeKapTOBBIX KOOPHMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJUIEIIbHBIC U IEPIEHAUKYIISIPHBIE IIPSMBIE. HccnenoBarh ypaBHEHHME IPSIMON M OKPYXKHOCTU C ONOPOH
9y VYpaBHeHHEe OKpyXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |Ha BOIIPOCHBIM ILIaH.
IIEPECEYECHUS OKPYKHOCTH U IIPSIMOH. HaxonuTe eHTp U painyc OKPYKHOCTH 110 €€ ypPaBHEHUIO.
Meroa KOOpAMHAT NPH PELIEHUH T€OMETPUYECKUX 3a1ad. PemiaTp 3agauMm Ha HaxOXKJICHHE TOYEK IIEpECECYCHUS
Hcnonp30BaHne MeTOJa KOOPAMHAT B IIPAKTUYECKUX 3a7a4dax IPSIMBIX M OKPY>KHOCTEH C IIOMOIIBIO METO1a KOOPAUHAT.
Hcnonb3oBaTh CBOWCTBA YIJIOBOTO Ko3(@uIieHTa npsiMoin
IpU  PEIICHUM 3a1a4, M1 OIPENEICHUS pPaClOJIOKEHUS
MIPSIMOM.
IIpumeHsITH KOOPAUHATHI NIPH PEIIEHUU FE€OMETPUUECKUX U
MIPAaKTHUYECKUX 3a7ad, I IIOCTPOCHHMS MaTEMaTUYECKHUX
MoJieneil peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
[Monb30oBaThes  [UII  IMOCTPOCHHST W MCCIEAOBAaHUU
U(PPOBBIMU pECypCcaMHu.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPUHU
IIpaBniabHbIe IIpaBuUibHBIE MHOTOYIOJIBHUKH, BBIYMCIIEHHE HX JJIEMEHTOB. | DOpMYyJIMPOBATH OIpeleTICHUE IIPaBWJIBHBIX
MHOIOYIrOJbHUKH. (Uucio m ¥ JUIMHA OKpPYXKHOCTHU. JlJIMHA AYTM OKPYKHOCTHU. | MHOTOYIOJIBHMKOB, HAXOAMTh MX JJIEMEHTEI.
Jduauna Pannannas mepa yria. [Moab30BaTHCHA NOHATHEM [UIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPY/KHOCTH H
IVIOIIAAb Kpyra.
Beruuciienue

[Imomane Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue mnomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI KpyTa.

C TOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJILHUKOB, ONMpeneasiTh
YUCJIO T, JUIMHY IYTH U paJuaHHYI0 MEpy yTiia 1mo oopasiry.
IIpoBoauTh Mepexoa OT palaHHON MEpHI yria K IpagyCHOU
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mJIomaaen
8 4)

1 Hao0OpOT 110 BU3YaJIbHOM omope.

OmnpeneasaTs II0IIAAb Kpyra.

BoiBoauTh dopmyabl (B IpagyCHON U paguaHHONW Mepe) s
JUIMH JyT, IJIOIIAJeNd CEKTOPOB M CETMEHTOB C OINOpPOil Ha
BOIIPOCHBIH IIJIaH.

BoruncasaTs miomann (Guryp, BKIOYAIOMIMX 3JIEMEHTHI
OKpPY)KHOCTHM  (Kpyra) C OHNOpOMl Ha  CHPaBOYHYIO
uHdopmaIuto.

Haxoautp muioniaay B 3afa4ax pealbHON KU3HH.

JIBMsKeHUs
IUIOCKOCTH
(6w

*TloHATHE O JBUKEHHUH IJIOCKOCTH.

[TapannensHbIil IEpeHOC, MOBOPOT U CUMMETpHUsA. OCH U LIEHTPHI
CUMMETpPUH.

[Ipocreiimne npUMEHEHN B PEILIEHUH 3a1a4™.

Pazouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHSA
JIBUKEHMSI, IEHTPOB U OCEH CUMMETPUHU.

@opMyJMPOBATH ONPEICIICHUS IapajUIeIbHOIO IIEPEHOCa,
IIOBOpPOTA M OCEBOM CHMMETPUU C BU3YAIBHOW OIIOPOM.
HaxoanTh HENOABUKHBIE TOUKU IO 00pa3iLy.

HaxoauTh EHTPbI U OCU CUMMETPUI MpOCTEHIINX GUTyp 110
oOpa3ity.

*TIpuMeHATHh NapajUIeNbHbI MEPEeHOC U CUMMETPHUIO IPHU
pEeLIeHNH TeOMETPUUECKUX 3aj1ay (pa3douparb IpUMEpPHI).
Hcnoab3oBaTh Ui OCTPOEHUS U MCCIEI0BaHUN LU(pOBBIE

pecypchL*

IMoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX IOHSITHH W METOAOB KypcoB 7—9
KJIacCOB, 0000IIIEHHE U CUCTEMATH3AIMs 3HAHHH.
[Ipocreiimue reomeTpuyeckue QUIyppl U HX
N3mepenne reoMeTpu4ecKiX BEJIMYHH.
TpeyrospHUKH.

[TapannenpHble U NEPIEHIUKYIIIPHBIE IPSIMBIE.
OKpyXHOCTh M Kpyr. ['eomMeTpuyeckue MOCTPOEHHUA. YTIbl B

CBOMCTBA.

OKPY>KHOCTH.  BrmcanHble ¥ ONUMCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast u OKPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie u OIACAaHHBIE

OnepupoBaTh moHATUSIMHM: (QUTYypa, TOYKA, IpsAMasi, yroi,
MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBII TpPEyroJbHUK, MeInaHa,
OucceKTpuca W BBICOTa TPEYTOJIbHUKA, Mapayljiesorpamw,
poMO, NpSAMOYTOJIbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,
KacaTelbHasl; paBEHCTBO U MoJ00He (PUryp, TpeyroibHUKOB;
MapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXAY NpSIMbIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
MpsIMOM; JJMHA, PAcCTOSHME, BEIWYMHA YIJa, IUIOUIAllb,
MIEPUMETP.

Hcnoab3oBarb nepuMeTpa u

dpopmyibi: TJTOIIA AN
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YETHIPEXYTOJIbHUKHU.
Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx

TPEYrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeobOpazoBanus IIJIOCKOCTH. JIBrKeHUs. [Tonobue.
Cummerpus.

[Tnomane. Berumcnenne mromaneii. I[lmomanyn 1om00HBIX

uryp.
JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH.
BeKTOpBI Ha IJIOCKOCTH.

MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHM M IUIOWIAAU KpyTa,
00BbEMa MPSMOYTOIFHOTO TapalIeIeUIea.

OnepupoBaTb NOHATHUSIMU: IPSAMOYIOJIbHAs  CUCTEMA
KOOpPJINHAT, BEKTOpP; HCHO0Jb30BATh OTH TOHATUSA A
MPEJICTABICHUSI JAHHBIX M PELICHUS 3a/1a4, B TOM YHUCIE W3
JIPYTUX YYCOHBIX TIPEIMETOB.

Pemars 3agaum Ha TIOBTOPEHHUE OCHOBHBIX IIOHSATHI,
WJUTIOCTPALIMIO CBSI3EH MEXKIY pa3iMuyHbIMU YacTsIMHU Kypca.
BriOupaTs MeTO AJIs PELICHMS 3a1a4H.

Pemats 3agaun U3 OBCEHEBHOM JKU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTD I CTATUCTHUKA»
(II0 TOIAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zBpanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 M XCS

IIpeacrasiienue
AAHHBIX
(74)

[IpencraBnenne gaHHbIX B Tabmuuax. IlpakTuueckue
BBIUUCIICHUs] TIO0 TaOMUYHBIM JlaHHBIM. VI3BieueHue u
UHTEpIpeTanus Tabmu4HbIX JaHHbIX. [IpakTHueckas pabota
«Ta0muiey.

I'padmyeckoe mnpencraBieHHE ITaHHBIX B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX  (cTONOuYaThIX)  auarpamMMm.  YTeHue u
noctpoeHue  guarpamm. Ilpumepsl  nemorpadudeckux
Jyarpamm.

[TpakTrueckas pabota «Jluarpammby.

OcBanBaTth Ha  0a30BOM  YpOBHe  CHOCOOBI
NPE/ICTaBICHNS CTATUCTUYECKUX JIaHHBIX W YHCIOBBIX

MacCMBOB C IIOMOHLIbIO TaOaWI[ W JAMAarpaMM C
UCIIOJIb30BAaHUEM  aKTYyalbHBIX M BaXHBIX JaHHBIX
(nemorpaduueckue JTAaHHBIE, IIPOU3BOJCTBO

MPOMBILIIEHHOM U CEIbCKOXO3SIICTBEHHON NPOAYKIIUH,
0011IeCTBEHHBIC U TIPUPOIHBIC SBICHHS).

H3yyars Metoabl pabOTbl C  TaONUYHBIMH U
rpa@uYecKuMy TPEACTABICHUSIMU JAaHHBIX C TMOMOIIBIO
U(POBBIX PECYpCOB B XOJE MPAKTUUECKUX padoT (c
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HAIPAaBJIAIOIIEH TOMOIIBIO).

OnucareabHas
CTATHCTHKA
8 4)

Yucnossie Habopbl. CpenHee apupmMeTuieckoe.

Meaunana 9uciIoBOro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[TpakTuueckas paborta «CpeqHue 3HaUCHUSD.

HauGonpiee n HauMeHbIIEe 3HAYEHUS YHCIOBOrO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YPOBHE MOHSITHSI: YHCIIOBOMU
HaOOp, Mepa ICHTPAITBHON TEHICHIMH (Mepa IeHTpa), B
TOM YHCIIE CpeliHee apudmMeTnyeckoe, MeHaHa.
OnucpIBaTh CTATUCTUYECKHE JaHHBIE C IOMOIIBIO
cpenHero apudmMernyeckoro u MeAauansl. Pemats 3a1auun
(c UWCmONB30BaHHMEM 3PUTEILHON HATJSIIHOCTH W/WJIH
BEepOAIBHOM OTOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHUCIIE C IIOMOLIBIO
M(POBBIX PECypcoB, B XOJ€ MPAKTUUYECKUX padoT, (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

OcBanBaTh Ha 6230BOM yYpOBHe MOHSITHA: HauOoJIbIlIee
Y HAaMMCHBIIICE 3HAYCHHSI YUCIIOBOTO MACCHBa, pa3Max.
Pemarsp 3apaun Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUU C TPHPOJION JAHHBIX W  LEIAMHU
WCCJICTOBAHMSI C HAIIPABIISAIONIEH TTOMOIIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 1)

*CnyvaiiHasg U3MEHUYMBOCTH (IIpUMephl). YacToTa 3HaYEHU B
MaccuBe JAaHHbIX. [ pynnupoBka. ['ucrorpaMmsl.
[TpakTrueckas pabota «CiyyaiiHas ”3MEHYHBOCTBY. ™

*OcBanBaTh NOHSATHS: YacTOTa 3HAUYECHUH B MacCHBE
JAHHBIX, TPYNITUPOBKA JaHHBIX, THCTOIPaMMa.

CTpouThb TUcTOrpamMMbl 0 00pasiy

OcBauBaTh rpaduyeckue npeacTaBIeHUs] pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOUIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, Bepuna, pedpo. Ilpeacrapienne 3ajauu ¢ HOMOILBIO
rpada. CreneHsb (BaJeHTHOCTH) BepmIuHBL Yucio pédep u
cymMmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenne o cBsizHOCTH Tpada. O6xox rpada (siIepoB
nyth). [IpencraBinenne o6 opueHTHPOBaHHBIX rpadax.*™

*OcBauBaTh moHATHs: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIITMHBI), IIEMb U ITUKIL.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
0o0xon rpada, OpUeHTUPOBAHHBIN rpad.

OOcy:xxgaTh pemieHHe 3a4a4¥  Ha IIOMCK CYMMBI
creneHer BepmuH rpada, Ha MOMCK o0xoxa rpada, Ha
MOUCK TyTeid B  OPUEHTHPOBAHHBIX Tpadax ¢
HaITpaBJISAOIIEH TOMOIIIBIO.
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OcBauBaTh CHOCOOBI IIPEICTABICHUS 3a7ad U3 Kypca
anreOpsl, T€OMETPUH, TEOPHH BEPOATHOCTEH, APYTuX
OpeIMETOB ¢ ToMolblo rpadoB  (KapThl, CXEMBI,
ANIEKTPUYECKUE LEeNH, (YHKIHMOHAJIbHBIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M

*Cny4aliHbIl ONBIT M cilydaiiHoe coObiTue. BeposTHOCTH U

*OcBanBaTh MOHSTHS: CIY4YalHbII ONBIT U CIIy4ailHOE

4yacToTra yactora coObITUS. Poib MajoBEepOSATHBIX M IPAKTUYECKH | COOBITHE, MAJOBEPOSITHOE U IPAKTUYECKU JIOCTOBEPHOE

CJIy4aifHOr o JIOCTOBEPHBIX COOBITUI B mpupoje u B oOmecTBe. MoHnera u | coObITHE.

coObITHSA UrpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

49) [TpakTnueckas pabota «Yacrora BeIIaCHUS OpiIay.™ npuUpoJie M OOIIECTBE HAa BAXHBIX MpUMEpax (aBapwd,
HECUaCTHBbIE cilyyau, 3aluTa HEepCOHAIBHON
nH(popMaluu, nepeaada JaHHbIX).
H3yyaTth poib KJIACCUYECKUX BEPOSTHOCTHBIX MOAEIEH
(MOHeTa, UrpajgbHasi KOCTb) B TEOPUU BEPOSTHOCTEH.
Ha6monats W m3y4yaTh 4acTOTY COOBITMM B HPOCTBIX
OKCIEPUMEHTaX, B TOM YHCJE C TOMOIIbI0 HU(PPOBBIX
pecypcoB, B X0/i€ IPaKTUIEeCKOI paboThL. ™

O0o00menue, [IpencraBnenne  paHHbiX.  OmnwucarenbHas — craTUcTUKA. | [OBTOPATH M3YUYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposTHOCTH citydaliHOTO COOBITHS. 3HAHUH.

Sy PemaTs 3a7a4yu Ha IPEICTABICHUE M OMMCAHUE JAHHBIX

c MTOMOILBIO U3yUYEHHBIX XapaKTepUCTUK C
HaITpaBJIAOIIEH TOMOIIBIO.

O0cyxnaTh npuMepsbI CIIy4aiHBIX COOBITHI,
MaJIOBEPOSITHBIX ~ W NPAaKTUYECKH  JOCTOBEPHBIX
CIlydyaliHBIX COOBITMH, WX POJU B MPHUPOJEC M KU3HU
YeJIoBeKa

8 kiacc (He menee 34 4)

Ha3zBanmue

OcHoBHOE coaep:xaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS
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pasaeia (TemMbl)
(4mncy10 YacoB)

IloBTOpEHUE
Kypca 7 kiacca
(44)

[IpencraBnenne  ganHbiX. OmnwucarenbHass — CTATHUCTHKA.
Crnyyaiinast u3MeHUYMBOCTh. CpeHKe YncIoBOro Habopa.
Cnyualinbie COOBITHSI. BepositTHocTH W 4acTOTBHI.
Knaccuueckue Mopenu TeopuHM BEPOSTHOCTEH: MOHETa H
urpajibHasi KOCTb.

IloBTOpPSITH M3Y4YEHHOE U BBICTPAMBATHL CUCTEMY
3HAHUU.
Pemars 3amaum (Mo BH3YyaJbHOM omope) Ha

IIPEJICTABJICHUE W OINHMCAaHUE JAHHBIX C
U3YyYEHHBIX XapaKTEPUCTHUK.

Pemars, 3agaum (Mo BH3yaJdbHOW omope) Ha
IpEJCTaBICHUE TIPYNIUPOBAHHBIX JaHHBIX M ONHUCAHUE
CIIy4ailHOM U3MEHYUBOCTH.
Pematr 3amaum  (mo
omnpezaeieHue 4acTOThI CIIy4alHBIX
oOcyxeHue IPUMEPOB CllyyaitHbIX COOBITHIH,
MaJOBEPOATHBIX U MPAKTUYECKH  JIOCTOBEPHBIX
CllydyaliHBIX COOBITMH, UX PpOJU B IPUPOJE M IKU3HU
YeJloBeKa.

IIOMOIIBIO

omope) Ha
COOBITHH,

BU3YaJIbHOM

OnucareabHas *Otknonenus. [ucnepcus uncioBoro Habopa. CrangaptHoe | *OcBamBaTh NOHSATHS: JUCIEPCHs U CTaHAapTHOE
CTATHCTHKA. OTKJIOHEHHE YMCIIOBOTO Habopa. J{narpammel paccenBanus.™ OTKJIOHEHHE, WCIOJIb30BaTh OSTHU XapaKTEPUCTUKH IS
PacceuBanmne ONMUCaAHUs PaCCEMBAHUA JTAaHHBIX.
JaHHBIX YuacTBOBaTH B 00CY:KA€HHN TUNMOTE3bI 00 OTCYTCTBUU
4 9) WJIM HAJIMYWU CBSI3U IO IMarpaMmaM pacCerBaHUsA.
CTpouth AMarpaMMbl pPACCEMBAHUA 10 HMEIOLUIUMCS
JAaHHBIM, B TOM YHCII€ C TIOMOIIbIO KOMITbIOTEpa (Tocie
COBMECTHOT'O aHau3a).™
MHo:xecTBa MHOkecTBO, MOAMHOXKECTBO. Omnepainun Haa MHOkKecTBamu: | OcBaMBaTh MOHSTHA: MHOKECTBO, 3JIEMEHT MHOKECTBA,
(4 49) o0bennHEeHUEe,  TiepeceyeHue,  gomoiHeHue.  CBoiicTBa | MOJAMHOXECTBO.
omeparnuit Hax MHOKECTBaMM: MepEeMECTUTENRHOE, | BBLINMOJIHATH onepaunu Hag MHO>KECTBAMM:
COUYEeTaTeIbHOE, PACIPEACIIUTENbHOE, BKIIIOUCHHUS. o0beAHEeHNE, TIepeceYeHHe, JOMOHEeHUE (110 00pasiy).
['padpuaeckoe npeacTaBIeHNE MHOXKECTB. Hcnoas3oBaTh CBOMCTBA: MepEMECTUTEIBHOE,
coueTaTeNbHOE, paclpefeNuTeNbHOe, BKIIOYCHHS (C

MCII0JIb30BaHUEM BU3YaAJILHOH OIMOPHI).
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Hcnoab3oBaTh rpaduueckoe NpeaCcTaBICHUE MHOXKECTB
IIPU OINMCAaHUM PEAIbHBIX IPOLECCOB U SBJICHUM, IPU
pELIEHNN 3a/1a4 U3 APYTruX Y4eOHBIX [IPEIMETOB U KypCOB
(c UCIOJIb30BaHKEM BU3YaIbHOMN OIOPHI).

BepositHoCTH
CJIy4aiiHOT 0
co0bITUS
(64)

DneMeHTapHbIC COOBITHSI.
BnaronpustcrByromue 3IIEMEHTapHbIE COOBITHSL.
BepostHoctrn  coObITuii. OmBITBI ¢ PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU. CITy4aifHbIi BBIOOP.
[TpakTnyeckas padora «ONbITE ¢ pPABHOBO3MOKHBIMU
HIIEMEHTAPHBIMH COOBITUSMU.

Cityyaiinbie COOBITHSI.

OcBauBatb Ha  0a30BOM  YpOBHe  TOHSTHSA:
DIIEMEHTApHOE COOBITHE, CIIydaifHO€ COOBITHE Kak
COBOKYIHOCTb  OJaronpusTCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIE HIIEMEHTAPHBIE COOBITHS.
PemaTts 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHM CilydallHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTEIBHONW HarjsIHOCTH
1/Wn BepOATbHOW OIIOPHI).

PemaTts 3a7aum Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C IOMOIIBIO KOMIIbIOTEpa (C
UCTIOJIB30BAHUEM  3PHUTENBHON  HAISIIHOCTH — W/WIN
BepOAJIbHOM OMOPEI).

IIpoBoauTs, M M3y4YaTh ONMBITHI C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMH COOBITHUSAMH (C UCIOJIB30BAHUEM MOHET,
UTPATBHBIX KOCTeH, JIpYTUxX Mojieneil)
B XOJl¢ TMpakTHYecKoW paboThl (C HCHOIb30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(44)

B

*JlepeBo. CBoiicTBa  JepeBa: €IUHCTBEHHOCTb  IIYTH,
CYILIIECTBOBaHHE BHCSUEH BEPLIMHBI, CBA3b MEXKAY YHCIOM
BEpIINH U yncioM péodep. [IpaBuio ymHOXKeHMS. ™

*OcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 nukia,
BHCsAYas BEpIIMHA (JIUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JMaMeTp JiepeBa.

H3yuath cBolicTBa JepeBa: CyIIECTBOBAHUE BHUCSYEH

BEPIINHBI, CIUHCTBEHHOCTh TYTH MEXAYy JBYMS
BCpIIMHAMH, CBA3b MCXKAY YHCIIOM BCPIIMH W YHUCIOM
pEodep.

YuacTrBoBaTh B 00CY:KICHMHM PpelIeHUs] 3aJa4yHM Ha
IIOMCK M IIEPEUNCIICHHE IyTed B JEPEBE, ONpEIeiICHUE
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qriclia BEepIIMH uiau pédep B aepeBe, 00XoJ OMHAPHOTO
JepeBa, B TOM 4YHCIE C TPUMCHEHHEM TIpaBuIia
YMHOXEHUS.™

CuayuaiiHnble
co0bITUS
8 1)

*TIpotuBomnonoxHoe  cobbiTe.  Jlmarpamma — Diinepa.
OO0benuHEHUE U TIepecedeHue coObiTHii. HecoBmecTHBIE
coObiTust. @opmyna cioxeHus BepoaTHocTed. IlpaBuio
YMHOXEHHUSI ~ BEPOSATHOCTEH.  YCJIOBHas  BEpOSITHOCTb.
HesaBucumbie  coOwiTus.  [IpencraBneHuwe — ciydailHOTO
JKCIIEPUMEHTA B BUJIE iepeBa.™

*OcBauBaTh TOHATHSA: B3aUMHO IPOTHUBOIOIOKHBIE
COOBITHS, OTEpalMK HAJ COOBITUAMH, OOBEAMHCHHE H
nepecedyeHre coObITHH, Auarpamma Oinepa (Ditnepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHIA ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEH ).
YuyacTBOoBaTH B 00CYKIeHHM pellieHUs 3aJa4u, B TOM
YHUCJIC TEKCTOBBIC 3a/1a4M HA ONpPEICIICHUE BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHCIOBOM MpsAMOW, AuarpamMm Oiinepa, (HOpMyIbI
CJIOKEHHSI BEPOATHOCTEH.

OcBauBarthb TNOHATHS: MPaBUIIO YMHOXEHUS
BEpPOSITHOCTEH, YCJIOBHAs BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CITYYAHOTO OTbITA.
N3yuats cBoiicTBa  (OmpeaeseHus)
COOBITHIA.

YuyacTBoBaTh B O0CY:KI€HHMH pelIeHUs 3aJa4M Ha
oTpejieNieHre U UCTIOIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTHL B O0CY:KI€HHH pPelIeHUs 3aJa4yM Ha
MOMCK BEpPOSITHOCTEM, B TOM YHUCJIE YCJIOBHBIX, C
WCIIOJIb30BAaHUEM JIepeBa CIIy4aifHOTO OIbITa. ™

HE3aBUCHUMBIX

O0001mIenue,
KOHTPOJIb
4 4)

[IpencraBienue nanHbiX. OnucarenbHas cTaTUCTUKA. ['padpbl.
BepostHOCTh CIIy4ailHOTO COOBITHSI. DJIEMEHTBI
KOMOWHATOPUKH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemars 3a1a4u Ha NPEICTABIEHUE U ONUCAHUE JAHHBIX
c IIOMOIIIBIO A3Y4YEHHBIX XapaKTEPUCTUK (c
UCIIOJIb30BaHUEM BU3YAIILHOH OTOPHI).

*¥Y4acTBoBaTh B OOCY:KAEHHM PeIIeHUsI™ 3ada4m C
npuUMeHEeHHeM rpadoB.
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Pematp 3agaum Ha  HAXOXKACHUE  BEPOSTHOCTU
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTapPHBIMU COOBITUAMH (C BU3yaJIbHOW OTIOPOi).
*¥Y4acTBoBaTh B OOCY:KIEHHH pelleHHA™ 3aJadyu Ha
HAXO0XJICHUE BEPOSTHOCTEH 0OBbEIUHEHHS U MIepeceueHUs
COOBITHIA, B TOM YHCIIE HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpaduyecKkux MpPeICTaBICHUM U JepeBa CIIy4alHOTO
OTIBITA.

*Y4yacTBoBaTh B O0CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
IepeyuciIeHne KOMOMHAIMM (YUCIia IepecTaHOBOK, YHucia
COUCTaHMIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
MCIIOJIb30BaHUEM TpeyroyibHuka [lackans.

9 kiacc (He MeHee 34 4)

Ha3zpanue
pasnaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEeHHnE [IpencraBnenne  maHHbIX.  OmnMcarenbHas — CTaTHUCTHKA.
Kypca 8 kiacca Onepannu Hag coobITUsIMEU. He3aBUCUMOCTE COOBITHH.
(44)

IToBTOpsAITH U3y4YEHHOE M BBICTPAUBATH CHCTEMY
3HaHUM.

Pemath 3a1auM Ha IPEICTaBICHUE U ONIMCAHNE JAHHBIX.
Pemath 3agaum  Ha  HaxOXICHHME BEpPOSTHOCTEH
00BbEeIMHEHNS U TIePEeceYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKux
IIPEJICTaBICHUN U JIEpeBa CIIy4aiiHOTO OIIbITA.

Pemath 3agayu Ha mnepeducieHrue KOMOMHAIM (ducia
IIEPECTAHOBOK, YHMCJIa COYETaHUI), Ha HaXO0XKJIEHHUE
BEpPOSITHOCTEMN cOOBITHI c NIPUMEHEHUEM
KOMOWHATOPUKH, B TOM UYHCIE€ C HCHOJIb30BAHUEM
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TpeyrosnbHuka [lackans

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KombOunaropnoe mnpaBuino ymHOXeHus. [lepecTaHoBKH.
®akropuan. CoueTaHuss U YUCIO COYECTaHHH. *TpeyrosbHUK
[Tackans.™ [IpakTuueckas pabota «Bpruncnenue
BEPOATHOCTEW C HCIOJIb30BAaHMEM KOMOMHATOPHBIX (PYHKIIUN
DIIEKTPOHHBIX TAOJIUIDY.

OcBauBath Ha  0a30BOM  yYpOBHe  TOHSITHA:
KOMOMHATOPHOE TMPaBUJIO YMHOXEHUS, YHNOPSAIOYCHHAs
nmapa, TpoiKka OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHHWE, 4YHCIO COYETaHWH, *TPeyroiabHHUK
[Tackans.™

Pemars npocreiimme 3agauym  Ha  [IEPEUYUCIICHUE
YIIOPSIOYEHHBIX nap, TpPOEK, NepevrCcIeHNe
MEPECTAHOBOK W COYETAHUW DIEMEHTOB PA3IUYHBIX
MHOXECTB (110 00pasiy).

Pemats mpocreiiime 3agaum Ha NPUMEHEHHUE 4YHCIIA
codeTtanuil B anredpe (CoOKpanéHHOe YMHOKEHHE, ONHOM
HproToHa) (¢ HanpaBISIFOIIEH TTOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHKY, 3aJadd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIbIO
AIIEKTPOHHBIX TAOIUI] B XOJA€ MPAKTHYECKOW PaboOTHI (C
BHU3YaJIbHOW ONOPOIA).

I'eomeTpuueckas
BEPOSITHOCTH
(4 4)

*Teomerpuueckast BeposATHOCTb. CiydaliHbIi BEIOOp TOUKH U3
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.*

*OcBanBaTh NOHSATHE TEOMETPUUECKON BEPOATHOCTH.
YyacrBoBaTh B 00CY:KICHHMH peILIEHHs 3aJa4H Ha
HaXO0XJ/IEHUE BEPOSITHOCTEH B OMNBITaX, IPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, oTpe3ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA™

HUcnuiTanus
bepnyu
(6 4)

Ucnpitanune. VYcnmex u Heynaua. Cepus HCHBITaHUM 10
nepsoro ycnexa. HMcnoelrtanus bepnymm. BepostHOCTH
coObiTuii B cepun wucnbiTanuii bepuymmu. IlpakTuueckas
pabota «VcnbiTanus bepHyamny.

OcBauBaTh Ha 0a30BOM YPOBHE MOHSITHS: HUCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCTIBITAHUHU (yCIIeX U Heyjaua),
cepusl HUCIBITAaHWH, HACTYIUICHWE TIEPBOrO  ycIexa
(meymaun), cepusi ucnibITanuii bepHymim.

Pemats mpocreiilime 3aJayM  Ha  HaXOXJCHHE
BEPOATHOCTEH COOBITHI B CEpUU UCTIBITAHUI JI0 TIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbl CyMMBbI
Te€OMETPUUYECKOM mporpeccuu (C OMOpoil Ha CIPaBOYHYIO
nH(popMaIu).
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Pemate  mpocreiiime 3agauM  Ha  HAXOXIEHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIBITAaHUN bepHyuM, Ha HaXO0XACHUE BEPOSATHOCTH
ONPENENEHHOITO YHMCIa YCHEXOB B CEPUM MCIIBITAHUN
bepuysum (¢ BU3yaJlbHOHN OMOPOiA).

HN3yyaTh B X0/1€e NPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B
cepuu ucneiTanui bepuysnnu

Cayyaiinas
BeJIHYMHA
(64)

CnyuailHas BeIMYMHA U PACHPENEICHUE BEPOSATHOCTEM.
Maremarnueckoe OXKHMJIAHHE UM JHUCIEPCHS  CIy4alHOHN
BelIMYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOI0 CPEHErO 3HAYCHM S BEIIMYHHBI.

[TonstTue o 3akoHe  Oonbiiux  uyucen. 3mepenue
BEPOSITHOCTEW C IOMOLIBI0 4acToT. [IpuMeHeHme 3akoHa
OOJIBIINX YKCEN.

OcBonth Ha 0230BOM YPOBHE NOHSITHA: CllydalHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJINYMHBI,
pacnpezesieHue BEPOSATHOCTEN.

HN3yuyatp u o0Cy:KIaTh IPUMEPBI JTUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEIUYUH (POCT, BEC YEIOBEKA,
YUCJICHHOCTD HaceJleHus, Ipyrue M3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B Kypce€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YaillHbIX  BEJIUYMH, CBSI3aHHBIX CO
CllydyaliHbIMU OIbITaMH (OpocaHue MOHETHI, MIPajIbHOMN
KOCTH, CO CITy4yaliHbIM BHIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
MaTE€MaTH4YeCKOe OKMUJAHUE CIIy4alHOW BEIWYMHBI KaK

TEOpPEeTUYECKOe cpenHee — 3HAuYEHHE, TUCTIepCHUs
CﬂyqaﬁHOﬁ BCJIMYMHBI KaK aHaJIOr' IUCIICPCUU YHUCIIOBOT'O
Habopa.

Pematp 3amauMm Ha BBEIUHCICHHEC MaTEMaTHUECCKOTO
OXUIAHUSIT U JUCIEPCUM  JUCKPETHOW  CIy4alHOMN
BEJIMYMHBI 110 33JJaHHOMY PACHpPEACICHUI0, B TOM YHUCIIE
3a/a4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIOTepesMu (C
HaIPaBJISIONICH TOMOIIIBIO).

3HaKOMHUTBCSI C MaTeéMaTHYECKHM OXHUJaHHEM HU
JUCIIEPCUEN HEKOTOPBIX paCHpENeNIEHH, B TOM YHUCIE
pacrpeeneHus Cly4aiHOM BEJIUYUHBI «UUCIIO YCIIEXOB)
B CEpUU UCHBITaHUN bepHyu.
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M3yyaTrh, dYacTtoTy COOBITHS B  MOBTOPSIIOIIUXCS
CIIy4aiHBIX ONBITAX KaK CIy4ailHYIO BEIHUUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbImuX uucen (B (opme
bepnymiu): mpu OONBIIOM YHCIE ONBITOB YacToTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pemath 3ajaum  Ha U3MEpPEHUE BEPOSATHOCTEM C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOMICH TOMOIIIBIO).
OOcyxaaThp  poib  3akoHa  OOJbIIMX  YHCET B
000CHOBaHUU 4aCTOTHOI'O MeToj1a U3MEpEHUs
BEPOSITHOCTEM.

OOcykn1aTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTHCTUYECKON YCTOMYUBOCTH B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YUCEN B MPUPOJE U B KHU3HH
YeloBeKa.

0O6006menue,
KOHTPOJIb
(10 9)

[IpencraBinenne  JaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHS.
KoMOuHaTOpuku. CiiydyaliHble BETUYUHBI U paCIpe/IeIICHUS.

OmucareilbHas  CTATHUCTHUKA.
OJIEMEHTHI

IHoBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUIA.

Pemars 3a1a4yu Ha IPEACTABICHNUE U ONMCAHUE JAHHBIX.
Pematr 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OMBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
O0OBeAMHEHUS M TEPEeCceYeHUs COOBITUH, BBIYUCIATH
BEPOATHOCTM B  ONBITAX C€ CEPUAMH  CIIy4alHBIX
HUCIBITAaHUN
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IHOYPOYHOE INTAHUPOBAHHUE 5 KJTACC
Kosaun4yectBo 4yacos
Ne Tema ypoka DJIeKTPOHHbIe N (poBbIe 00pa3oBaTeIbHbIE
n/n Beero Kourpobn  IlpakTnueck  pecypcs
ble paboThI ue padboTbl
BBoaHblil ypok 1 0 0 bu6nunoteka LIOK https://m.edsoo.ru/f2a0ccOc
Hpencrapaenne cioBoi 1 0 0 bubnuoreka I{OK https://m.edsoo.ru/f2a0ccOc
nH(popMaIuy B TaOIHIIaX
Hpencrapaenne cioBoi 1 0 0 bubnuoreka ITOK https://m.edsoo.ru/f2a0ccOc
nH(popMaIuy B TaOIHIIaX
Hudps! u yncna 1 0 0 bu6mmoteka LIOK https://m.edsoo.ru/f2a0cafe
Hudpse! 1 yncna 1 0 0 bubnmnorexa LHOK https://m.edsoo.ru/f2a0cafe
Otpesok u ero amka. Jlomanas, 1 0 0 bubmmoteka 11OK https://m.edsoo.ru/f2a0e2a0
MHOroyroiasHUK
Orpesox u ero ummna. Jlomanas. 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/f2a0e426
MHOroyroiabHuk
Orpesox u ero ummna. Jlomanas. 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/f2a0ce32
MHOroyroiabHuk
IInockocTs, npsiMas, J1yd, yroi 1 0 0 bubmuoteka L{OK https://m.edsoo.ru/f2a0cf54
10 [TnockocTs, npsimMast, JIyd, yro 1 0 0 bu6mumoreka [1OK https://m.edsoo.ru/f2a0d300
11 [TnockocTs, mpsimast, JIyd, yro 1 0 0 bu6mmoreka [1OK https://m.edsoo.ru/f2a0d440
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https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

12 [IIxanpl 1 KOOpIMHATHAS MIPsMast 0 0 bubnuoreka ITOK https://m.edsoo.ru/f2a0eaca
13 [IIxanpl 1 KOOpIWHATHAS MIPsAMAast 0 0 bubnuoreka ITOK https://m.edsoo.ru/f2a0eaca
14 Bxonnas xoHTposbHas pabora 1 0
15 [Ixanbl 1 KOOpAUHATHAS MTpsIMast 0 0 bubmumoteka LIOK https://m.edsoo.ru/f2a0f5ba
16 CpaBHEHME HaTypaIbHBIX YUCEI 0 0 bubmmoteka LIOK https://m.edsoo.ru/f2a0f704
17 CpaBHeHHUE HaTypaIbHBIX YUCEI 0 0 bubnunoteka L{OK https://m.edsoo.ru/f2a0fd8a
18 CpaBHeHUE HaTypaIbHBIX YUCEI 0 0 bub6nuoreka LIOK https://m.edsoo.ru/f2a1015e
[IpeacraBnenue 4ncaoBoOin
19 nHpOpPMAIIUU B CTOJIOUATHIX 0 0 bub6nuoreka L{OK https://m.edsoo.ru/f2a10c3a
JararpaMmmax
[Ipencrasnenue 4ucIoBoOi
20 UH(pOpMAIMU B CTOI0YATHIX 0 0 bubmmotexa LIOK https://m.edsoo.ru/f2a10da2
JrarpaMmmax
KonrtponbHas pabota 1o reme
21 «HarypanbHble ynciia 1 HyJb. 1 0
[Txame»
22 JleticTaue cnoxerms. CBoHCTBa 0 0 bu6mmoteka IIOK https://m.edsoo.ru/f2a0ef3e
CITOKEHHSI
23 JleticTaue cnoxerms. CBoHcTBa 0 0 bubmuoteka [{OK https://m.edsoo.ru/f2a0ef3e
CITOKEHHSI
24 fletictare croxenns. CBoHcTBa 0 0 bubnmnoreka [{OK https://m.edsoo.ru/f2a0ef3e

CJIOXKCHUA
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https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
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https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e

HeiicTBue cnoxxenus. CBoCTBa

25 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2a0ef3e
CIIOKEHUS
26 Jleicue BeranTanus. CBoHcTBa 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2a0ef3e
BBIYUTAHUS
27 Jlerictsue BeranTanus. CBoHCTRa 0 0 bu6nmoteka LIOK https://m.edsoo.ru/f2a0ef3e
BBIYUTAHUS
28 Alefictaie BEriTatm. CBoHCTE 0 0 BuGmorexa ITOK https://m.edso0.ru/f2a116b2
BBIYUTAHUS
29 Alefictaie BEriTatm. CBoHCTE 0 0 BuGmorexa ITOK https://m.edso0.ru/f2a116b2
BBIYUTAHHS
KontponpHas pabota 1o Teme
30 «CroxeHne U BbIUMTaHUE 1 0
HATYPaJbHBIX YHCEI»
31 UYucnoBblie U OyKBEHHBIE BBIPAXKEHUS 0 0 bubnnorexa LHOK https://m.edsoo.ru/f2al116c
32 YucnoBble U OyKBEHHbIE BBIPAKECHUS 0 0 bubmuoreka LIOK https://m.edsoo.ru/f2a1116¢
33 YucnoBble U OyKBEHHbIE BBIPAXKECHUS 0 0 bu6muoteka LHOK https://m.edsoo.ru/f2all4fa
34 YucnoBble U OyKBEHHBIE BHIPAKEHUS 0 0 bubnnoreka [{OK https://m.edsoo.ru/f2a11a90
35 UYucnoBbie U OyKBEHHBIE BbIPAKEHUS 0 0 bubnnorexa LHOK https://m.edsoo.ru/f2allbb2
36 YpaBHeHUS 0 0 bubnmoreka I{OK https://m.edsoo.ru/f2a11806
37 VYpaBHeHUs 0 0 bubmmoreka LIOK https://m.edsoo.ru/f2a1196e
38 VYpaBHeHU 0 0 bubmuoreka LIOK https://m.edsoo.ru/f2a1196e
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https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a1196e

39

YpaBHeHust

bu6nmoteka IIOK https://m.edsoo.ru/f2a1196e

40

KonrponsHast pabota mo treme
«YucnoBeie U OyKBEHHBIE
BBIPQKCHUS. Y PaBHCHUS)

bu6nmoteka LIOK https://m.edsoo.ru/f2a12080

41

JeiictBue ymHoxxenusi. CBoricTBa
YMHOXEHUS

bu6nmoteka IIOK https://m.edsoo.ru/f2a123fa

42

43

44

45

HeiictBue ymHOxkeHus. CBoiicTBa
YMHOXKEHUS

HeiictBue ymHOxeHus. CBoiicTBa
YMHOXEHUS

HeiictBue ymHOxkeHus. CBoiicTBa
YMHOXEHUS

JeticrBue nenenns. CBoMCTBa
ACIICHUS

bu6mmoteka 1IOK https://m.edsoo.ru/f2a0f894

bu6mmoteka 11OK https://m.edsoo.ru/f2a0f9fc

bu6mmoteka 11OK https://m.edsoo.ru/f2a0f9fc

bu6mmoteka IIOK https://m.edsoo.ru/f2al21a2

46

JeticrBue nenenns. CBoMCTBa
JIeTICHUS

bubnuoreka ITOK https://m.edsoo.ru/f2a12558

47

JeticrBue nenenns. CBoMCTBa
JIeTICHUS

bubmuoreka I{OK https://m.edsoo.ru/f2a12832

48

49
50

HeiictBue nenenus. CBoicTBa
JeIEeHUS

Henenue ¢ octaTkom

Jenenue ¢ ocraTkom

bubmuoreka ITOK https://m.edsoo.ru/f2a12990

bubmuoteka [{OK https://m.edsoo.ru/f2al2cba

bubmuoteka [{OK https://m.edsoo.ru/f2al2cba
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https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
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https://m.edsoo.ru/f2a12cba

51 JleneHue ¢ octaTKoM 0 0 bu6nmoteka LIOK https://m.edsoo.ru/f2al2cba
KonrponsHast pabota mo treme
52 «YMHOX€EHNE U IEJICHNAE 1 0 bu6nmoteka LIOK https://m.edsoo.ru/f2a0d54e
HATYPaJIbHBIX YHCEI»
53 VYrpoieHue BeIpaXeHUH 0 0 bubnuoreka IIOK https://m.edsoo.ru/f2a0d54e
54 YrpolieHne BeIpakeHU N 0 0 bubnmoreka [{OK https://m.edsoo.ru/f2a0daee
55 YrpolnieHue BeIpaKeHUH 0 0 bubnmoreka [{OK https://m.edsoo.ru/f2a0df3a
56 YrpornieHue BeIpaKeHUH 0 0 bubnmoreka [{OK https://m.edsoo.ru/f2a0d684
57 VYhpoieHue BoIpaKeHUI 0 0 bubnnoreka [{OK https://m.edsoo.ru/f2a0d684
58 VYhpoieHue BoIpaKeHUI 0 0 bubnunoreka L{OK https://m.edsoo.ru/f2a0d7e2
59 [Topsnok nelcTBUN B BBIUNCIEHUSIX 0 0 bubnnorexa LHOK https://m.edsoo.ru/f2a1302a
60 [Topsnok nelcTBUN B BBIUNCIEHUSIX 0 0 bubnnorexa LHOK https://m.edsoo.ru/f2a1302a
61 [Topsiaok neicTBUI B BBIYMCICHUSIX 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2a1319¢c
62 g;z:;;he;;nypaanHM 0 0 bu6muoteka LHOK https://m.edsoo.ru/f2al32fa
63 ESEZ;:TZ;GIETYPMLHHM 0 0 bubmuoreka ITOK https://m.edsoo.ru/f2a13476
64 JlenmuTenu U KpaTHBIE 0 0 bubmuoteka I{OK https://m.edsoo.ru/f2a13606
65 JlenuTeNu U KpaTHbIe 0 0 bubmmoreka [{OK https://m.edsoo.ru/f2a13764
66 CBolicTBa M MPU3HAKH JISTTHMOCTH 0 0 bubmuoreka I{OK https://m.edsoo.ru/f2a13c8c
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https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c

67 CBo#iCTBa M IPU3HAKH JICTUMOCTH 0 0 bu6nmoteka LIOK https://m.edsoo.ru/f2a14146
KonrponsHas pabora

68 «Kourponbias pabora no Teme 1 0 bu6nmoteka LIOK https://m.edsoo.ru/f2a153f2
«YMHOXEHHE U JICTICHUE
HaTypaJIbHBIX YUCEI»

69 dopmytbl 0 0 bubnuoreka I{OK https://m.edsoo.ru/f2a15582

70 DopmyItsl 0 0 bubnmoreka [{OK https://m.edsoo.ru/f2a15582

71 DopmyIibl 0 0 bubnnorexa LHOK https://m.edsoo.ru/f2a15582

72 Ilnomans. Gopuyra momazn 0 0 bubmuoreka IOK https://m.edsoo.ru/f2a143e4
MPSIMOYTOJIbHAKA

73 [nowaze. Gopmyia niomazn 0 0 bubnuoreka I{OK https://m.edsoo.ru/f2a1463c
MPSIMOYTOJIbHUKA

74 [nowaze. Gopmysa niomazn 0 0 bubmuoteka ITOK https://m.edsoo.ru/f2a1475e
MPSIMOYTOJIbHUKA

75 Enununel usmepenus miomaaein 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2a1475e

76 Enununer usmepenus miomaaeit 0 0 bu6mmoteka IIOK https://m.edsoo.ru/f2al475e

77 Enununer usmepenus miomaaeit 0 0 bu6mmoteka IIOK https://m.edsoo.ru/f2al475e

78 IIpssMoyronbHbIN Napaueenue 0 0 bubmmoreka LIOK https://m.edsoo.ru/f2a14c90

79 [IpssMoyronbHbIN NapasueenuIe 0 0 bubmuoreka LIOK https://m.edsoo.ru/f2al4de4

80 O6bEMBI. O0BEM NMPAMOYTOIBLHOTO 0 0

Iapajiiejacnuicaa
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https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4

81

O6BEMBI. O0BEM TIPSIMOYTOIBHOTO
napasuiesnenurneaa

bu6nmoteka LIOK https://m.edsoo.ru/f2a14f74

82

O06BEMBI. O0BEM TIPSIMOYTOIBHOTO
napasuiesnenurneaa

bu6nmoteka LIOK https://m.edsoo.ru/f2a151f4

83

O6BEMBI. OOBEM TIPSIMOYTOIBHOTO
napasuiesnenurneaa

bu6nmoteka IIOK https://m.edsoo.ru/f2a1835e

84

85
86

KonTponbnas pabota mo teme
«[Inomaau u 06beMbD»

OKpy>KHOCTb, KpYT, 1Iap, LUIUHIP

OKpy>KHOCTb, KpYT, 1Iap, LUIUHIP

bu6mmoteka 11OK https://m.edsoo.ru/f2al7ccd

bu6mmoteka 1IOK https://m.edsoo.ru/f2al7e54

87

OKpy>KHOCTb, KpPYT, AP, UIUIHHAP

bubnuoreka IIOK https://m.edsoo.ru/f2a1802a

88

Homu u nqpo6u. M3obpaxenue
npo0eit Ha KOOPANHATHOM MpsIMOi

bubmuoreka [{OK https://m.edsoo.ru/f2al81ce

89

90

91

92

93

Homu u ngpo6u. M3o6paxenue
npo0eit Ha KOOPANHATHOM MpsIMOi

Honu u npobu. N3o0paxenue
Ipo0eit Ha KOOPIMHATHOM TPSIMOMA

Homnu u npobu. N3o0paxenue
npo0eit Ha KOOPIMHATHOM TPSIMOM

Homnu u npobu. N3o0paxenue
npo0eit Ha KOOPIMHATHOM TPSIMOM

CpaBHeHnue pobeit

96

bubmuoreka ITOK https://m.edsoo.ru/f2a1835e

bubnuoreka ITOK https://m.edsoo.ru/f2a1835e

bubnuoteka [{OK https://m.edsoo.ru/f2a1835e

bubnuoteka [{OK https://m.edsoo.ru/f2a1835e

bubnuoreka ITOK https://m.edsoo.ru/f2a1835e



https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e

94

CpaBHenue npobeit

bu6nmoteka IIOK https://m.edsoo.ru/f2a1592e

95

CpaBHenue npobeit

bu6nmoteka LIOK https://m.edsoo.ru/f2al5a5a

96

97

98

99

[IpaBuiIbHBIE ¥ HETIPABUIbHBIE
npodu

[TpaBuibHBIC U HETTPABUIIbHBIC
npobu

[IpaBusIbHBIC U HETPABUIILHBIC
npobu

KonTposbHas padoTta 1o Teme
«OOBIKHOBEHHBIE IPOOH»

bu6nmmoteka LIOK https://m.edsoo.ru/f2a15b68

bubnuoreka ITOK https://m.edsoo.ru/f2al5e2e

bu6mmoteka 1IOK https://m.edsoo.ru/f2al5e2e

100

CrnosxeHue v BIYUTaHUE Apodeii ¢
OJIMHAKOBLIMY 3HAMEHATEIISIMU

bubnuoreka I{OK https://m.edsoo.ru/f2a184e4

101

CrnosxeHue 1 BIYMTaHUE ApoOei ¢
OJIMHAKOBBIMM 3HAMEHATEIISIMU

bubmuoreka ITOK https://m.edsoo.ru/f2a18692

102

CrnoxxeHue ¥ BRIUUTaHUE Jpo0el ¢
OJMHAKOBLEIMHU 3HAMEHATEIIMHU

bubnuoreka ITOK https://m.edsoo.ru/f2a18b56

103

104

105

Jlenenue HaTYpadbHBIX YHCET U
npobu

Jlenenue HATYpambHBIX YHCET U
npobu

Jlenenue HATYpanbHBIX YHCET U
npobu

bubnuoreka IIOK https://m.edsoo.ru/f2a19088

bubmuoteka [TOK https://m.edsoo.ru/f2a19560

bubmuoreka [TOK https://m.edsoo.ru/f2a196a0
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https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0

106

CMellraHgble Yncia

bu6numoteka LIOK https://m.edsoo.ru/f2a198da

107

CMellraHgble Yncia

bub6numotexa LIOK https://m.edsoo.ru/f2a198da

108

109

110

111

CMellraHgble Yncia

CrnoskeHne 1 BEIYUTaHHUE
CMCIIaHHBIX YHCCJI

CrnoskeHne 1 BEIYUTaHHUE
CMCIIaHHBIX YHCCJI

CrnoskeHne 1 BEIYUTAaHHUE
CMCIIaHHBIX YHCCJI

bu6nmoteka LIOK https://m.edsoo.ru/f2a198da

bubnuorexa I{OK https://m.edsoo.ru/f2a198da

bu6mmoteka 1IOK https://m.edsoo.ru/f2a198da

bu6mmoteka 1IOK https://m.edsoo.ru/f2al81ce

112

KonTponbhas padota no teme
«OOBIKHOBEHHBIE IPOOH»

113

OcHOBHOE CBOHMCTBO ApoOu

bubmuoreka I{OK https://m.edsoo.ru/f2a18c5a

114

115

116

117

Cokpaiienue apooei
Cokpaiienue apooei

[TpuBenenue apodeii k odIIEMy
3HAMEHATEJIIO

[IpuBenenue npobeit k odmeMy
3HAMEHATEII0

bubnuoteka [IOK https://m.edsoo.ru/f2a18e76

bubnuoteka [TOK https://m.edsoo.ru/f2a18f7a

bubnuoreka [{OK https://m.edsoo.ru/f2a199f2

bubmuoreka ITOK https://m.edsoo.ru/f2al9c2c

118

[IpuBenenue npobeit k odmeMy
3HAMEHATEI0

bubmuoreka ITOK https://m.edsoo.ru/f2alald6

119

CpaBHeHI/Ie, CJIOKCHHUEC U BBIYNUTAHUC

98

bubnuoreka [{OK https://m.edsoo.ru/f2ala2ee



https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee

npobeii ¢ pa3HBIMU 3HaMEHATENIMU

CpaBHeHMe, CIIO)KEHUE U BBIYUTAHUE

120 N 0 0 bu6nmoteka LIOK https://m.edsoo.ru/f2ala2ee
Ipo0eii ¢ pa3HBIMU 3HAMEHATCIIIMU
121 p aBHf HHE, CHOACHHC | BRIMTARTC 0 0 bub6nmoteka LIOK https://m.edsoo.ru/f2ala2ee
Ipo0eii ¢ pa3HBIMU 3HAMEHATCIIIMU
199~ (PABHCHHC, CIOXKCHHC U BEIMHTAHKC 0 0 Bubmorexa LIOK https:/m.edsoo.ru/f2ala3fc
npo0elt ¢ pa3HBIMHU 3HAMEHATEIISIMU
123 (paBHCHHE, CHOKCHHE H BbIMHTAHHE 0 0 Bu6smoreka LIOK https://m.edsoo.ru/f2ala3fc
npo0elt ¢ pa3sHBIMHU 3HAMEHATEIISIMU
124 KonTposbHas padoTta 1o Teme 1 0
«OOBIKHOBEHHBIE IPOO»
125 YMHOXeEHUsT qpodeit 1 0 bu6numoteka IIOK https://m.edsoo.ru/f2alable
126 YMHO)eHUs Apooeit 0 0 bu6nuoteka IIOK https://m.edsoo.ru/f2al6ae0
127 YMHO)eHUs Apooeit 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2al6c7a
128 HaxoskieHre 4acTu 1e10ro 0 0 bubmuoreka ITOK https://m.edsoo.ru/f2al6ele
129 HaxoskieHre 4yacTu 1e10ro 0 0 bubmuoreka ITOK https://m.edsoo.ru/f2a16194
130 HaxoxxneHnue yacTu 11eJ10r0 0 0
131 HaxoxxneHnue yacTu 11eJ10r0 0 0 bu6nunotexa LIOK https://m.edsoo.ru/f2a16fe0
132 HaxoxxneHnue yacTu 11eJ10T0 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2a17184
133 Jenenue npodeit 0 0 bu6mmoreka [{OK https://m.edsoo.ru/f2a17328
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https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
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https://m.edsoo.ru/f2a17328

134 Jlenenue npobeit 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2al691e
135 Jlenenne npobeit 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2al691e
136 HaxoxmeHue neioro 1o ero 4actu 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2al691e
137 HaxokaeHue 1enoro mo ero 4actu 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2al691e
138 HaxokeHue 1enoro mo ero 4actu 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2alb55e
139 Haxoxxnenue neinoro mo ero 4actu 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2alb87e
140 Haxoxxnmenue 1nejroro mo ero 4actu 0 0 bu6nunoteka LIOK https://m.edsoo.ru/f2albcfc

KonTtponsHast pabora 1o Teme «
141 YMHOXEHUE U ICTICHNUE 1 0

OOBIKHOBEHHBIX JAPOOCi»
142 JlecsTuaHas 3a1MCh qpo0eit 0 0 bu6mmoteka LIOK https://m.edsoo.ru/f2alc63e
143 JlecsTuaHas 3a1MCh qpo0eit 0 0 bu6mmoreka LIOK https://m.edsoo.ru/f2alcb02
144 CpaBHeHHE IECATUYHBIX Ipo0Oeit 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2alcc2e
145 CpaBHeHUE eCATUYHBIX TIpoOeit 0 0 bu6nunoteka LIOK https://m.edsoo.ru/f2alcc2e
146 CpaBHeHHE IECATUYHBIX TpoOeit 0 0 bu6nuoteka IIOK https://m.edsoo.ru/f2alceda
147 Eg;f;ﬁg:lz ;;?;Jgnne 0 0 bu6mmoteka L{OK https://m.edsoo.ru/f2alcf62
148 gg;’;‘;‘;g;f ;;?;;;H“e 0 0 Bu6norexa [IOK https:/m.edsoo.ru/f2ald174
149 Cno)keHHE ¥ BBIYNTAHUE 0 0 bubmuoteka I{OK https://m.edsoo.ru/f2ald516
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https://m.edsoo.ru/f2a1691e
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https://m.edsoo.ru/f2a1c63e
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https://m.edsoo.ru/f2a1d516

JECATUYHBIX IpoOei

150

Ci1o)eHre U BEIYUTAaHUE
JECSATHYHBIX IPOOCi

bu6nmoteka LIOK https://m.edsoo.ru/f2ald64c

151

152

153

154

Ci1o)eHre U BEIYUTAaHUE
JNECSATHYHBIX APOOCi

CroXeHHe U BEIYUTAHHUE
JECATUYHBIX Ipo0ei

Oxkpyrnenue uucen. [Ipukuaka

Oxkpyrnenue yucen. [Ipukuaka

bu6nmmoteka LIOK https://m.edsoo.ru/f2a1d750

bu6mmoteka IIOK https://m.edsoo.ru/f2ald85e

bu6mmoTteka 1IOK https://m.edsoo.ru/f2a1d962

bu6mmoTteka LIOK https://m.edsoo.ru/f2alda7a

155

KonTponbhas padorta no reme
«JlecsiTuunbIe APOOH»

bubnuoreka IIOK https://m.edsoo.ru/f2a1db88

156

YMHOXEHUE AECATUIHON TpoOHr Ha
HATypaJabHOE YUCIIO

bubnuoreka ITOK https://m.edsoo.ru/f2ale0la

157

158

159

160

161

YMHOXEHUE AECATUIHON TpoOr Ha
HaTypaJabHOE YUCIIO

YMHOXKEHHE 1eCATUYHON ApoOH Ha
HaTypaJbHOE YUCIIO0

YMHOXKEHHE 1eCATUYHON ApoOH Ha
HaTypaJbHOE YHCIIO

Jlenenue necATUUHON ApoOH Ha
HaTypaJIbHOE YUCIIO

Jlenenne necaTUUHON ApoOH HA

101

bubmuoreka ITOK https://m.edsoo.ru/f2ale150

bubnuoreka I{OK https://m.edsoo.ru/f2ale268

bubmuoteka [{OK https://m.edsoo.ru/f2ale3da

but6mmoreka [IOK https://m.edsoo.ru/f2ale4f2

bubmuoreka [TOK https://m.edsoo.ru/f2ale4f2



https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
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https://m.edsoo.ru/f2a1e4f2

HaTypaJIbHOC YHCJIO

Jlenenue necATUUHON ApoOu Ha

162 HATYpATbHOE THCIO 0 0 bu6nmoteka LIOK https://m.edsoo.ru/f2ale5f6
163 Jlenenue aecaTUHOi Apodu Ha 0 0 bu6numoteka LIOK https://m.edsoo.ru/f2ale5f6
HATYpaJbHOE YUCIIO

164 f:?;;;iii‘:‘:ﬁ:jg“ ApodH 1 0 0 Bu6miorexa LIOK https://m.edsoo.ru/f2ale5f6
165 f:;;;;iii?;g:fgﬁ Apodu Ha 0 0 bubnmoreka [{OK https://m.edsoo.ru/f2ale704
166 YMHOXKEHHE Ha JECATUIHYIO IPOOb 0 0 bu6mmoreka LIOK https://m.edsoo.ru/f2ale826
167 YMHOKEHUE Ha IECATUYHYIO IpO0b 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2ale826
168 YMHOKEHHUE Ha IECATUYHYIO APO0b 0 0 bu6nuoteka LIOK https://m.edsoo.ru/f2aleb50
169 YMHOXEHHE Ha JECATUIHYIO IPOOb 0 0 bu6mmoreka LIOK https://m.edsoo.ru/f2alec68
170 YMHOXEHHE Ha JECATUIHYIO IPOOb 0 0 bu6mmoreka LIOK https://m.edsoo.ru/f2ale826
171 YMHOK€eHUe Ha IeCATUUHYIO 1po0b 0 0 bubnnorexa LHOK https://m.edsoo.ru/f2aled8a
172 Jlenenue Ha JECATHUHYIO APOOb 0 0 bu6nunoteka LIOK https://m.edsoo.ru/f2alefl0
173 Jlenenue Ha JECATUYHYIO APOOH 0 0 bu6nunoteka LIOK https://m.edsoo.ru/f2a1f028
174 Jlenenne Ha NECATUIHYIO APOOH 0 0 bub6mmoreka [{OK https://m.edsoo.ru/f2a1f136
175 Jlenenue Ha JECATHIHYIO APOOH 0 0 bu6mmoteka [{OK https://m.edsoo.ru/f2a1f136

176 Jlenenue Ha JECATUIHYIO APOOb 0 0 bu6moreka [{OK https://m.edsoo.ru/f2a1f136
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https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e5f6
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https://m.edsoo.ru/f2a1f136

177

Jlenenuie Ha IECATUYHYIO IPOOb

bu6nmoteka LIOK https://m.edsoo.ru/f2a1f136

178 Jlenenue Ha IECATUYHYIO TIPOOb bu6nmoteka LIOK https://m.edsoo.ru/f2a1f136
179 Jlenenue Ha IECATUYHYIO IPOOb bu6nmoteka LIOK https://m.edsoo.ru/f2a1f136
KontponpHas pabota 1o Teme
180 "VMHOXEHUE U IETCHUE
JECSITHYHBIX Apobei”
181 Kanpkynstop bubnnorexa LHOK https://m.edsoo.ru/f2ala69a
182 Kanpkynstop bubnnorexa LHOK https://m.edsoo.ru/f2alad2a
183 Kanpkynsrop bubnuoreka L{OK https://m.edsoo.ru/f2alad2a
184 BHas! yrios. Hepréxibi bub6nuoreka LIOK https://m.edsoo.ru/f2a1a802
TPEyroJIbHUK
185 Buaet yrios. Hepréri bu6mmoteka LIOK https://m.edsoo.ru/f2ala924
TPEYTOJILHUK
186 Buaet yrios. Heprérit bubmmoteka LIOK https://m.edsoo.ru/f2alaef6
TPEYTOJILHUK
1g7 Dt yrion. Heprekpit Bubmmorexa [IOK https:/m.edsoo.ru/f2alb09a
TPEYTOJILHUK
188 N3mepenue yrinos. Tpancoptup bu6muoreka LIOK https://m.edsoo.ru/f2a1b248
189 N3mepenue yrinos. Tpancoptup bu6muoteka L{OK https://m.edsoo.ru/f2a1b248
190 N3mepenue yrinos. Tpancnoptup bu6muoteka L{OK https://m.edsoo.ru/f2a1b248
191

KonrtponbHas pabota 1o reme
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«MHCTpYMEHTBI 1JIs1 BBIYMCIICHUN U
HU3MEPEHUI»

192

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 5 Kiacca,
00001IIeHIEe 3HAHMI 110 TeMe
«HarypanbHbie uncna

bu6numoteka LIOK https://m.edsoo.ru/f2alf76c

193

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 5 Kiacca,
00001IeHIEe 3HAHMI 110 TeME
«CpaBHEHUE U OKPYTJICHUE
HATypaJIbHBIX YHCEI»

bubnuoreka IIOK https://m.edsoo.ru/f2a1f924

194

[ToBTOpEHUE OCHOBHBIX MOHATHH U
METOJIOB Kypca 5 Kiacca,
000011IeHE 3HAHUH 110 TEME «
CrnoskeHue 1 BEIYUTAaHHUE
HATYPaJIbHBIX YHCEIT»

bubnuoreka [{OK https://m.edsoo.ru/f2alfaaa

195

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 5 Kiacca,
000011eHHEe 3HAHUH 10 TEME «
VYMHOXKEHUE U [eJICHUE
HaTypaJIbHBIX YHUCE»

bubnuoreka [TOK https://m.edsoo.ru/f2a1fc08

196

[ToBTOpEHNE OCHOBHBIX MOHSATUI U
METO/JIOB Kypca 5 Kiacca,
000011IcHHE 3HAHHH 10 TEME
«Harmsnaas reometpus. JInann Ha
IJIOCKOCTH

104

bubmuoreka [{OK https://m.edsoo.ru/f2alfeec



https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec

197

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH I10 TEME «
CroXeHre ¥ BRIYUTAHHE
OOBIKHOBEHHBIX APOOECii»

bubnuoreka I{OK https://m.edsoo.ru/f2a200a4

198

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOJIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH 110 TEME «
YMHOXCHHUE U JICTICHHE
OOBIKHOBEHHBIX Ap00eii»

bubnuoreka [{OK https://m.edsoo.ru/f2a201f8

199

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUHI T10 TeMe
«CpaBHEHUE U OKpYTJICHUE
JECSITUUHBIX Apo0Oeii»

bubnuoreka IIOK https://m.edsoo.ru/f2a20388

200

Hrorosas KOHTPOJIbHAsA pa60Ta

201

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca S Kiacca,
000011eHHEe 3HAHUH 10 TEME «
CrnoskeHue U BEIYUTAaHHUE
JECSITUUHBIX ApoOei»

bubnuoreka ITOK https://m.edsoo.ru/f2a2069e

202

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METO/JIOB Kypca 5 Kiacca,
0000IIIcHHE 3HAHHH 110 TEME «
VYMHOXKEHUE U AeJICHNE
JECSITHYHBIX ApoOei»

105

bubmuoreka ITOK https://m.edsoo.ru/f2a2069e



https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e

[ToBTOpEHNE OCHOBHBIX MOHATUN U

203 METOJIOB Kypca 5 Kiacca, 1 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2a2069e
000011eHNe 3HAHAHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
204 METOJIOB Kypca 5 Kiacca, 1 0 0 bu6nmoteka IIOK https://m.edsoo.ru/f2a2069e
000011eHNE 3HAHUHA
OBLIEE KOJIMYECTBO YACOB I10 204 15 0
ITPOI'PAMME
6 KJIACC
KoaundecTBOo yacoB
Ne n
/i Tema ypoka B KonTpoabu paKTHHec JJIeKTPOHHbIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
ro ! pepadorer | <M pecypebl
padoThbI
Apudmernueckue IeiCTBUS C
1 MHOT'03HaYHBIMU HATYPAJIbHBIMU 1 bubmumoreka LIOK https://m.edsoo.ru/f2a208ec
YUCIaMH
Apudmernueckue IeiCTBUS C
2 MHOT03HaYHBIMU HATYPaJbHBIMU 1 bu6mmoteka LIOK https://m.edsoo.ru/f2a20aea
YUCIaMHA
3 ApH(MeTHIECKHE ICHCTBHSA ¢ 1 Bubmmoreka ITOK https://m.edsoo.ru/f2a2140e

MHOTI'O3HaYHBIMH HaTypaJIbHBIMU
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https://m.edsoo.ru/f2a20aea
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qucCjiaMu

Apudmernueckue IeHCTBHS C

4 MHOT03HaYHBIMU HaTYPAJIbHBIMU bubnuoreka LIOK https://m.edsoo.ru/f2a21580
YUCIIaMA
q e e
5 ch HOBI{ BPIPBRCIIAL, TTOPAIOK bu6nuoteka LIOK https://m.edsoo.ru/f2a20c48
IENCTBHUI, HCIIOIB30BAHUE CKOOOK
q
6 WEIOBBIC BHPANKCIILL, HOPIOK Bu6maorexa LIOK https://m.edsoo.ru/f2a20d6a
IEVCTBHUI, HCIIOIBL30BAHIE CKOOOK
7 UwrCIIoBbIC BBIPAXKCHHS, TOPSIOK
IEVCTBHUH, HCIIOIBL30BAHIE CKOOOK
8 OkpyriieHue HaTypaJIbHBIX YHCEI bubnuoreka L{OK https://m.edsoo.ru/f2a21274
9 Cpennee apudmernueckoe
Cpennee a €THYECKOE.
10 peaHee apHpMeTHeCK bubmuoreka ITOK https://m.edsoo.ru/f2a21e90
Pemnrenuie TeKCTOBBIX 3a7a4
11 Pemrenune TekCTOBBIX 3a1a4 bu6nuoteka LIOK https://m.edsoo.ru/f2a2226e
12 BxoaHast koHTposibHast paboTa
13 [TonsiTue mpouenta bu6nunoteka LIOK https://m.edsoo.ru/f2a28d76
14 [TonsiTue mpouenta bu6nuoteka LIOK https://m.edsoo.ru/f2a28efc
15 Brranciienne nporenta ot Bu6smoreka LJOK https:/m.edsoo.ru/f2a29064

BCJIMYNUHBI U BEJIMUMHEI 110 €€
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MIPOLIEHTY

16

Beruucnenue npoueHra ot
BEJIMYUHBI U BEJIMYUHBI 110 €€
MIPOLICHTY

bu6nmoteka IIOK https://m.edsoo.ru/f2a291e0

17

Beruuciienue npoueHTa ot
BEJIMYMHBI U BEJIMUUHBI 110 €€
MIPOLIEHTY

18

Beruuciienue npoueHra ot
BEJIMYMHBI U BEJTMUUHBI 110 €€
MIPOLIEHTY

19

Cronbuatble U KpyroBble
JarpamMmmbl

bu6mmoteka 1IOK https://m.edsoo.ru/f2a3178c

20

PelieHne TeKCTOBBIX 3aJa4,
COACPIKAIINX JaHHBIC,
MMpEACTAaBJICHHBIC B Ta6n1/1uax 1 Ha
AuarpaMmmax

21

Pemenne TekCTOBBIX 3a/1ad,
COZIEpIKAIIMX JTAHHBIE,
MpeACTaBJICHHBIC B TAOIUIIAX U HA
JarpaMmax

22

[IpakTuueckas pabota 1o Teme
"[TocTpoenne nuarpamm"

bubmuoreka ITOK https://m.edsoo.ru/f2a318ae

23

N3mepenue yrios. Buasl

bubmuoreka I{OK https://m.edsoo.ru/f2a2ab94
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https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a2ab94

TPEYroJIbHUKOB

N3mepenue yrios. Buasl

24 bu6nmoteka IIOK https://m.edsoo.ru/f2a2a75c
TPEYrOJIbHUKOB

25 ITousitne MHOXECTBA

26 ITousite MHOXECTBA

27 Pemrenue TekCTOBBIX 3a1a4 bu6nuoteka LIOK https://m.edsoo.ru/f2a22412
KonTtponsHas pabota o Teme

28 " P " P bubnnorexa LIOK https://m.edsoo.ru/f2a242a8

IIpouieHTsI

Jlenurtenu n KpaTHBIE YHACIIA.

29 Paznoxenue uncia Ha MPOCTHIE bubnunoreka LIOK https://m.edsoo.ru/f2a22b9c
MHOXHUTEIH
Jlenutenu 1 KpaTHBIE YHCIIA.

30 Paznoxenne uncia Ha MPOCTHIE bu6muoreka LIOK https://m.edsoo.ru/f2a22a3e
MHOYKUTEIN
HanOonpmmuii oOUIui JeIUTENb.

31 bubmmoteka I1OK https://m.edsoo.ru/f2a2340c
B3aumHO 1TpoCThIe MHOKUTEIH

32 HanOonpmmuii oOUIui 1eIUTeENb.
B3auMHO TTpOCThIC MHOKHTEIH

33 HanbGonpmmuii oOui JEIUTEND.
B3auMHO TTpOCThIC MHOKHTEIH

34 Haumensiiee ob1miee kpaTHoe
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35

Haumensiiee ob1iee kpaTHoe

bu6nmoteka IIOK https://m.edsoo.ru/f2a22d2c

36 JlenuMoCTh CyMMBI M TIPOU3BEACHUS bubnuoreka IIOK https://m.edsoo.ru/f2a23254

37 Pemienue TekCTOBBIX 3a1a4 bu6nmoteka IIOK https://m.edsoo.ru/f2a226e2

38 Pemtenue TekCTOBBIX 3a1a4 bu6nmoteka LIOK https://m.edsoo.ru/f2a228a4
[TpuBenenue apodeit k

39 HauMEHbIIEMY 00IIEMY bub6nuoteka LIOK https://m.edsoo.ru/f2a26936
3HaMEHATEITIO
[TpuBenenue apodeit k

40 HauMEHbIIEMY O0IIEMY bub6nunoreka LIOK https://m.edsoo.ru/f2a26ab2
3HaMEHATEITIO
OObIKHOBEHHAs IPOOb, OCHOBHOE

41 CBOMCTBO ApOOHU, COKpaICHHE bubnuoteka [{OK https://m.edsoo.ru/f2a261fc
npobeit
OObIKHOBEHHAs IpOOb, OCHOBHOE

42 CBOMCTBO ApOOHU, COKpaIICHHE bubnuoreka I{OK https://m.edsoo.ru/f2a26670
npobeit

43 CpaBHve HAC 1 YTOPAROTHBAHC bu6mmoteka IIOK https://m.edsoo.ru/f2a2721e
npobeit

44 CpaBHf HHAC H YTOPAOHHBAHIC but6mmoreka IIOK https://m.edsoo.ru/f2a2749e
npobeit

45 CHIOAKCHHE H BbIHTAHHC but6mmoreka [{OK https://m.edsoo.ru/f2a275ac

OOBIKHOBEHHBIX JIpo0eit
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Apudmernueckue IeHCTBHS C

46 OOBIKHOBEHHBIMU U JE€CATHUYHBIMU Bbubnuoteka LIOK https://m.edsoo.ru/f2a276¢4
IpoOsSMHU
eCATHYHBIC IPOOU U METpHUUYECKas
47 A AP P Bbu6nuotexa LIOK https://m.edsoo.ru/f2a2638c
cucTeMa Mep
48 JlecTBUS CIIOKEHUS M BBIYUTAHUS
CMEIIaHHBIX YUCEIT
CHCTBUS CIIOXKCHUS Y BEIYUTAHUS
49 A bubmuoreka IOK https://m.edsoo.ru/f2a277dc
CMEIIaHHBIX YUCEIT
Pemrenne TekCTOBBIX 3a1a4
50 Aat, Bu6motexa L{OK https://m.eds0o.ru/f2a26512
COJIEpIKaIIuX APOOH U TIPOIICHTHI
Pemrenne TekCTOBBIX 3a1a4
51 At bubanoreka IJOK https://m.edsoo.ru/f2a2818c
coJiepKalux JpoOu U TPOIEHTHI
KonTponbHas pabota mo Teme
52 "CnoxeHue U BEIYUTaHUE
CMEIIaHHBIX gHcen"
53 YMHOKEHHE CMEIIaHHBIX YHCell bu6mmoteka IIOK https://m.edsoo.ru/f2a27d40
54 VYMHOKEHHE CMEIIaHHBIX YrCce but6mmoreka IIOK https://m.edsoo.ru/f2a27ec6
Pemrenue TeKCTOBBIX 3a/1a4,
55 8 but6mmoreka [{OK https://m.edsoo.ru/f2a29546
coJiepKaImx JpoOH U TIPOIEHTHI
Pemrenue TeKCTOBBIX 3a/1a4,
56 8 bubmuoteka I{OK https://m.edsoo.ru/f2a29a46

coJiepKaImx Jpo0H U TPOIEHTHI
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57

Haxoxxnenue nmpobu oT uncia

bu6nmoteka IIOK https://m.edsoo.ru/f2a27c00

58 Haxoxxnenue npobu oT uncia bu6nmoteka LIOK https://m.edsoo.ru/f2a2180a
59 Haxoxxnenue nmpobu oT uncia
60 Haxoxxnenue mpobu oT uncia bu6nmoteka LIOK https://m.edsoo.ru/f2a24104
61 [TpumeneHus pacipeaenuTeTbHOTO
CBOWCTBA YMHOXCHUS
62 [TpumeHeHHs pacpeaeIUTETBHOTO
CBOWCTBA YMHOXCHUS
IT
63 pPiMeHeHm PactipCACIITEAbHOTO bu6nnoreka LIOK https://m.edsoo.ru/f2a328f8
CBOWCTBA YMHOXCHUS
[Tpumene acIpeaeIUTEIbHOTO
64 pl{M FICHID PacTIpeACTHTEIRHOT bubmuoreka L{OK https://m.edsoo.ru/f2a32a9c
CBOMCTBAa YMHOXKEHUS
[Tpumene acIpeaeIUTEIbHOTO
65 pl{M FICHIT PacTIpeACTHTEIRHOT bubnuoteka L{OK https://m.edsoo.ru/f2a24776
CBOMCTBAa YMHOXKEHUS
66 JleneHue cMeraHHbIX YUCEN bubmuoreka I{OK https://m.edsoo.ru/f2a32bd2
67 JleneHue cMeraHHbIX YUCeN bubmuoteka ITOK https://m.edsoo.ru/f2a3312c
68 JleneHue cMeIaHHbIX YUCEN
69 JleneHrie CMEIIaHHBIX YHCENT
70 Haxoxnaenue yncina no ero apodu bu6muoreka [{OK https://m.edsoo.ru/f2a2cba6
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71

Haxosxnenue uncia mo ero apoou

bu6nmoteka IIOK https://m.edsoo.ru/f2a2be40

12 Haxosxnenue uncia mo ero apoou bu6nmoteka IIOK https://m.edsoo.ru/f2a319c6

73 JpoOHBIC BRIpAKEHUS bubnuoreka IIOK https://m.edsoo.ru/f2a3234e
Konrponsnas pabora o reme

74 "VMHOXEHNE U JeIIEHUE bu6nmoteka LIOK https://m.edsoo.ru/f2a29d34
CMENIaHHBIX apodei"

75 OTtHollIeHNE bubnuoreka IIOK https://m.edsoo.ru/f2a282c2

76 OTtHollIeHNE

77 JleneHnve B JaHHOM OTHOIIICHUU bubnuoreka IIOK https://m.edsoo.ru/f2a28448

78 JleneHre B JaHHOM OTHOIIICHUU

79 [Tponoprus bu6mmoTteka 11OK https://m.edsoo.ru/f2a252ca
[Ipsimas u oOpaTHas

80 bu6mmoteka IIOK https://m.edsoo.ru/f2a248d4
MIPOIOPILIMOHANILHBIE 3aBUCIMOCTH
[Ipsimas u oObpaTHas

81 bubnuoteka [{OK https://m.edsoo.ru/f2a28a7e
MPOIOPILIMOHANIbHBIE 3aBUCIMOCTH
[Ipsimast u oOpaTHas

82 bubmuoreka I{OK https://m.edsoo.ru/f2a24442
MIPOIMOPIIMOHANIEHBIE 3aBUCIMOCTH

83 Macmrab bubmmoreka [{OK https://m.edsoo.ru/f2a28c22

84 Maciira6 bubmuoteka I{OK https://m.edsoo.ru/f2a2509a
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OceBas cummerpus. LlenTpanbHast

85 bubnuorexa IIOK https://m.edsoo.ru/f2a25428
CHMMETpUS
86 [TocTpoeHrne CUMMETPUYHBIX PUTYD bubnuoreka [IOK https://m.edsoo.ru/f2a257fc
IT 0
87 " paictirieekast pa OT"a HO TEME bubnnorexa LIOK https://m.edsoo.ru/f2a2598¢
OceBas cummerpus
88 CummeTpus B IpOCTPaHCTBE bubnnoreka L{OK https://m.edsoo.ru/f2a25ae0
89 JLTHHa OKPYIKHOCTH H ILTOIIAAE bubnuoreka I{OK https://m.edsoo.ru/f2a3206a
Kpyra
[IpakTuueckas pabora 1o Teme
90 "OTHoILIEHUE AJTUHBI OKPYKHOCTH K bubnuoreka L{OK https://m.edsoo.ru/f2a29bea
e¢ nuametpy"
IT
91 " barcrirecia pa"60Ta O TeME bu6mmoreka LIOK https://m.edsoo.ru/f2a2ae8c
[lmomane kpyra
K
92 " OUTPOJIbHA paGoTa 1o Telfe bubmmoreka LIOK https://m.edsoo.ru/f2a29eb0
OTHoILIEHUS ¥ IPONOPLUHU
93 [TonoxuTenbHbIE U OTPHULIATENIBHBIE
qucna
94 [TonoxuTenbHbIE U OTPHULIATENIBHBIE
qucna
IT
95 ONIOMHTEINBHEIC 1 OTPHHATEILHHE but6moreka [IOK https://m.edsoo.ru/f2a2bf6c

qucia
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96

HpOTI/IBOHOJ'IO)KHBIe qucjia

bu6nmoteka LIOK https://m.edsoo.ru/f2a2c07a

97 Lenbie uncna bu6nmoteka IIOK https://m.edsoo.ru/f2a2c17e
Monyins unciia, reoMeTpuyecKas

98 a4 p bu6nmoteka IIOK https://m.edsoo.ru/f2a2c886
HWHTEPIIPETAIS MOTYJIS
Monyins unciia, reoMeTpryecKas

99 a4 p bu6nmoteka LIOK https://m.edsoo.ru/f2a2ca3e
MHTEPIPETALMS MOTYIIS
CpaBHEHHE TOJIOKUTEIIBHBIX U

100 P bubnuoreka [{OK https://m.edsoo.ru/f2a2cf48
OTPULIATEIBHBIX YUCEI
CpaBHEHHE TOJIOKUTEIBHBIX U

101 P bubnuoreka [{OK https://m.edsoo.ru/f2a2ce30
OTPHUIIATEIBHBIX YUCEI

102 CpaBHEHHE MOJOXKHUTEIBHBIX U
OTPUIATEIIEHBIX YHCETT

103 CpaBHEHHE MOJOKUTEIBHBIX U
OTPUIATEIIEHBIX YHCETT

104 HN3Menenune BenuunH
KonTponbHas padota no temam

105 "IlomoxuTeTbHBIC U
OTpHLIATENbHBIE Ynca'
Cno>keHHE MOJIOKUTEIBbHBIX U

106 OTPHULATEIBHBIX YHCEN C IIOMOILBIO but6mmoreka [IOK https://m.edsoo.ru/f2a2d830

KOOPJIMHATHOM MPSIMOi1
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CI10KeHME OJIOKUTEIBHBIX U

107 OTPHUIIATEILHBIX YUCEN C IIOMOIIIBIO bu6nuoteka LIOK https://m.edsoo.ru/f2a2d984
KOOPJAMHATHOU IIPSIMOM

108 CrnosxeHue oTpULATEIbHBIX YHCEN bubmmoreka LIOK https://m.edsoo.ru/f2a2dab0

109 CrnosxeHue oTpULaTEIbHBIX YHCEN bu6mmoreka LIOK https://m.edsoo.ru/f2a2ddee

110 CIIOACHHE HHCEN ¢ PA3HBIMH bubnuoreka IIOK https://m.edsoo.ru/f2a2defc
3HAKaMH
C

111 FIOPRCHHE HHCET € PASHbIMI Bu6maorexa LJOK https://m.edsoo.ru/f2a2e5f0
3HAKaMH
C

112 FIOPRCHHE HHCET € PASHbIMI Bu6maotexa LJOK https://m.edso0.ru/f2a2e384
3HAKaMH

113 JlelicTBUE BHIYMTAHUE bubnuoreka [TOK https://m.edsoo.ru/f2a2e762
Apudmernueckue IeiCTBUS C

114 MOJIOXKUTEIBLHBIMU U bu6mmoteka IIOK https://m.edsoo.ru/f2a2eb90
OTPUIATESIILHBIMHA YUCIIAMU
ApudmeTrndeckue IeiCTBUS C

115 MOJIOXKUTEIBLHBIMU U bu6mmoteka I1OK https://m.edsoo.ru/f2a2ecf8
OTPHUIATESIILHBIMHA YUCIIAMU
KonTponbHas pabota mo Teme

116 "CrnoxeHue U BhIYUTAHUE TETbIX but6mmoreka [{OK https://m.edsoo.ru/f2a2eel0
gucen"

117 YMHOKEHHUE TIEITBIX YHCEeT but6mmoreka [{OK https://m.edsoo.ru/f2a2f248
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118

VMHOXEHHE 1EIIBIX YHCe]T

119 YMHOKEHUE 1eJbIX YHCes
120 JleaeHue mebIX YuCce
121 JleaeHue ebIX YUCe
122 JleaeHue mebIX YUCe
123 PanmonansHble yncia
124 PannonansHblie uncna
125 E;;’jszi f:g;fzz;am Brbmorexa LIOK https:/m.edsoo.ru/f2a2b274
126 CBOMCTBa OEUCTBUH C
panroHaTBFHBIMHU YUCIIAMH
KonrtponbHas pabota no reme
127 "VYMHOKEHNE U EJIEHUE LETBIX
gucen"
128 PackpbiTHe ckoOOK bubmuoreka LIOK https://m.edsoo.ru/f2a2bd14
129 PackpsiTre cko0Ook
130 Koaddunuent bu6muoreka L{OK https://m.edsoo.ru/f2a3035a
131 Koaddunuent bu6muoreka [{OK https://m.edsoo.ru/f2a304c2
132 Koadpunuent bu6muoreka L{OK https://m.edsoo.ru/f2a305e4
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133 [Tomo0OHBIE citaraeMeie bu6nmoteka LIOK https://m.edsoo.ru/f2a30706
134 [Tomo0OHBIE citaraeMeie bu6nmoteka LIOK https://m.edsoo.ru/f2a33352
135 Pemenue ypaBHeHUM bubnuoreka IIOK https://m.edsoo.ru/f2a2b972
136 Pemenue ypaBHeHUI bubnuoreka I{OK https://m.edsoo.ru/f2a2bada
137 Pemenue ypaBHeHM bubnuoreka IIOK https://m.edsoo.ru/f2a2bbe8
138 Pemenue ypaBHeHuit
139 [lepneniuKynspHbIE IpsIMbIE bubnnorexa LHOK https://m.edsoo.ru/f2a24596
140 [lepnieniuKynspHbIE MpsIMbIE bubnnorexa LHOK https://m.edsoo.ru/f2a2al9e
141 [TapannenpHble MpsiMble bubnnorexa LHOK https://m.edsoo.ru/f2a24a32
142 [TapannenpHble psiMble bubnnorexa LHOK https://m.edsoo.ru/f2a2a2f2
143 Hpavoyrosbhas cctema bu6mmoteka IIOK https://m.edsoo.ru/f2a30ca6
KOOP/IMHAT Ha TUIOCKOCTH
144 [IpsimoyrosnbHas cucrema
KOOP/IMHAT Ha TIOCKOCTH
145 [IpsimoyrosnbHas cucrema
KOOP/MHAT Ha TUIOCKOCTH
146 KoopanHaTh! TOUKH Ha ILIOCKOCTH, Bubmiorexa LIOK https://m.edsoo.ru/f2a311d8
abciucca 1 opAnHaTa
147

[IpeacraBnenue yncaoBoi
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nHpopManuu Ha rpadukrax

[Ipencrasnenue 4ncioBoOin

148
nHpopManuu Ha rpadukax
I o
149 PEHCTABICHHE THCIOBOM bubnuoreka [TOK https://m.edsoo.ru/f2a31afc
uHpopManuy Ha rpadukax
KonTponbnas padbora no teme
150 "Boipaxkenus ¢ OykBamu. OUrypol
Ha MJI0CKOCTH"
151 N3o06paxeHne npocTpaHCTBEHHBIX
duryp
IIpumeps! pa3BEpTOK
152 MHOT'OTPaHHUKOB, ITUJIUHAPA U
KOHYca
[IpakTuueckas pabota mo Teme
153 "Co3ganne Moaenen bu6mmoteka IIOK https://m.edsoo.ru/f2a3252¢
MPOCTPAHCTBEHHBIX Guryp"
H Snéna:
154 OHATHE O LeM:d’ CHUHHIBL bu6mmoteka IIOK https://m.edsoo.ru/f2a321c8
u3MepeHus: o0bEmMa
O0BEM IPSIMOYTOJIBHOTO
155 napajuienenumnesna, kyoa, Gopmyb
00BEMa
156 TToBTOpenne OCHOBHBIX MOHATHH H bubmunoreka LIOK https://m.edsoo.ru/f2a33596

METOI0B, 0000IIEHNE U
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cHCTEeMaTHU3alus 3HaHHU 110 TeMe
«Cpennee apupmMeTuyecKoe

157

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOA0B, 0000IIeHNE U
CHCTEMAaTH3alMsl 3HAHUH 110 TEME «
[IpoueHTHD)

bubnuoreka IIOK https://m.edsoo.ru/f2a33780

158

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOA0B, 0000IIIeHHE U
CHCTEMAaTH3allMsl 3HAHUH 10 TEMeE
«CtonbyaTbie U KPyrOBbIE
JUarpaMMbD»

bu6mmoteka 1IOK https://m.edsoo.ru/f2a338b6

159

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOHO0B, 0000IIIeHNE U
CUCTeMaTu3anuda 3HaHHI>i 110 TEMEC
«TpeyronbHuUKM»

bubnuoreka [{OK https://m.edsoo.ru/f2a339ce

160

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJ0B, 0000IIIEHNE U

cUcTeMaTu3alys 3HaHUM 110 TEME «
HOJI m HOK»

bubnuoreka IIOK https://m.edsoo.ru/f2a33ad2

161

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOI0B, 0000IIIEHNE U
cUCTEMAaTH3alMs 3HaHUH 110 TEME
«Ci10’keHEe Y BEIIUTaHHUE
CMEIIAHHBIX YHCEIDY

bubnuotexa [{OK https://m.edsoo.ru/f2a33bd6
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162

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOA0B, 0000IIeHNE U
cHUCTEeMaTH3als 3HaHUH 110 TEME
«YMHOXEHHE U JIEJICHUE
CMEIIAHHBIX YHCED

bubnuoreka ITOK https://m.edsoo.ru/f2a33f46

163

[ToBTOpEHNE OCHOBHBIX MOHSATUIA U
METOA0B, 0000IIeHNE U
CHCTEMAaTH3alus 3HaHUH 110 TeEME
«CnoxxeHue U BEIYUTaHHUE
palMOHAIBHBIX YHCEID)

bubnuoreka I{OK https://m.edsoo.ru/f2a340b8

164

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOH0B, 0000IIIeHNE U
cucreMarmni3anusia 3HaHHfI 110 TCMC
«YMHOXEHHE U JIEJICHUE
paIII/IOHaJ'II)HBIX qUCECID»

bubnuoreka ITOK https://m.edsoo.ru/f2a3420c

165

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOI0B, 0000IIIEHNE U
CHUCTEMATHU3AIMS 3HAHUH 10 TEME
«Pemienne ypaBHEeHUI»

bubnuoteka [{OK https://m.edsoo.ru/f2a3432e

166

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOA0B, 0000IIECHHE U
cucreMarul3anuda 3HaHHI>'I 110 TEMC
«KoopauHaTHas MIIOCKOCTHY

bubmuoreka IIOK https://m.edsoo.ru/f2a34478

167

Hrorosas KOHTPOJIbHAsA pa60Ta
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOA0B, 0000IIeHNE U

168 1 bu6nuoteka LIOK https://m.edsoo.ru/f2a3482e

CHUCTEMATHU3AaIN 3HAHUH 110 TEME
«OO0BEMBD)

[ToBTOpEHNE OCHOBHBIX MOHSATUI U

METOJIOB Kypca 6 Kiacca,

169 1 bu6nuoreka LIOK https://m.edsoo.ru/f2a34950

000011IeHNE U CUCTEMATU3aLMs
3HAHUH

IToBTOpEHNE OCHOBHBIX IMOHATHH H
METOJIOB Kypca 6 Kiacca,
000011IeHNE U CHCTEMATU3aLIHs
3HaHUH

170 1 bubnuoreka ITOK https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170 o >

MNOYPOYHOE INVNIAHUPOBAHUE AJITEBPA 7 -9 KJIACCbI

7 kiace
Ne Tema ypoka KosmmuecTBo yacos DJIEKTPOHHBIE N (ppoBbIe 00pa3oBaTEIbHbIC
n/n pecypcsl
I'maBa 1 Bcero  Koutpoabubl Ilpaktuueck bubmmnoreka [IOK

X padot ux pador
Ymucna, BbIpaKeHUsl, TOXKIECTBA,

YPABHEHUS
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1 PanmonanpHbIE Unicna https://resh.edu.ru/subject/16/7/
2 YucoBbIe BBIPaKEHUS https://resh.edu.ru/subject/16/7/
3 YucaoBbIe BBIPaKEHUS https://resh.edu.ru/subject/16/7/
4 BripaskeHus ¢ mepeMeHHBIMH https://m.edsoo.ru/7f41feec
5 BeipaskeHusi ¢ nepeMeHHBIMU https://resh.edu.ru/subject/16/7/
6 CpaBHEHHE 3HAUCHHI BBIPAKCHU I https://resh.edu.ru/subject/16/7/
7 CpaBHEHHE 3HAUCHHI BBIPAKCHU I https://resh.edu.ru/subject/16/7/
8 CBoiicTBa ACUCTBUI HAJl YUCIAMH https://resh.edu.ru/subject/16/7/
9 CaolicTBa nefiCTBUN HAJl YHUCIAMHI https://resh.edu.ru/subject/16/7/
10 Tomzecrsa. TO)KI[GCTBGHHH? https://m.edsoo.ru/7f41fafa
peoOpa3oBaHusl BEIPAKEHUI
11 Tomzecrsa. TO)KI[GCTBGHHH? https://m.edsoo.ru/7f41fd70
npeoOpa3oBaHusl BEIPAKEHUI
KonTponbhas padota no teme:
12 "Yucna, BEIpaKEeHHsI, TOKICCTBA,
ypaBHeHus"
13 VYpaBHEHUS U €ro KOPHU https://resh.edu.ru/subject/16/7/
14 JluneitHOE ypaBHEHHE C OJTHOMH https://m.edsoo.ru/7f420482

IEPEMEHHOMN
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JInHeHoe ypaBHEHHE C OJJHOU

https://m.edsoo.ru/7f420482

15 .
MePEeMEHHON

16 Peruerne iaﬂaq ¢ HOMOTIRIO https://m.edsoo.ru/7f42064e
YpaBHEHUU

17 Peruerne iaﬂaq ¢ HOMOTIPIO https://m.edso0.ru/7f420806
YpaBHEHUU

18 Peerne iaﬂaq ¢ HOMOTIRIO https://m.edso0.ru/7f420806
YpaBHEHUU

19 Peuerme iaﬂaq ¢ HOMOTIBIO https://m.edsoo.ru/7f4209a0
ypaBHEHUH

20 dopmyibl https://m.edsoo.ru/7f4209a0
KonTponbhas padota no teme:

21 "Yucia, BRIpaKSHHSI, TOXK/IECTBa, https://m.edso00.ru/7f421044
ypaBHeHus"
I'nasa 2 . ®ynkuun bu6nuoreka [IOK

22 YucoBble MPOMEKYTKH https://m.edsoo.ru/7f41de76

23 Yro Takoe pyHKIMSA https://m.edsoo.ru/7f41ef06

24 Berancnenne suasennii gyniuui no https://m.edsoo.ru/7f41dff2
bopmyine

25 Beracnenne snatennii gyniunn o https://resh.edu.ru/subject/16/7/

bopmyine
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26 I'padux GyHKIIHN https://m.edsoo.ru/7f41f078
27 Ilpsmast MpOTIOPIHORATLHOCTE I €€ https://m.edsoo.ru/7f41f1fe
rpaduk
28 Ilpsmast MpOTIOPIHORATLHOCTE I €€ https://m.edso0.ru/7f427282
rpaduk
29 Jluneitnas QyHKIMS U €€ rpaduk https://m.edsoo.ru/7f427412
30 Jluneitnas QyHKIMS U €€ rpaduk https://m.edsoo.ru/7f426d1e
31 Jluneitnas QyHKIMS U €€ rpaduk https://resh.edu.ru/subject/16/7/
32 Jluneitnas QyHKIMs U €€ rpaduk https://resh.edu.ru/subject/16/7/
33 FOHTpOHHia’I pabota o Teve: https://m.edsoo.ru/7f41f50a
O yHKIUU
I'maBa 3.Crenenn ¢ HATYpaJIbHBIM
nmoKasarejemM
34 Onipezeneitie cTemeii https://m.edsoo.ru/7f4211de
HATYpaJIbHBIM [TOKA3aTeIIEM
35 VMHOXKEHUE U EJIEHNE CTENCHEN https://m.edsoo.ru/7f421382
36 VMHOXEHUE U IEJICHUAE CTENTCHEN https://m.edsoo.ru/7f42154¢
B
37 OSBEICITHE B CTCNCHE TPOHSBEACHIA https://m.edsoo.ru/7f4218be
U CTEIICHH
38 Bo3sBenenue B CTEIIEHb MPOU3BEACHHUS https://m.edsoo.ru/7f421382
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" CTCIICHHU

39 OJHOYIEH U €ro CTaHIapTHBIN BU]I https://m.edsoo.ru/7f42154¢

40 VYMHOXKEHUE OJJHOUJICHOB. https://m.edsoo.ru/7f4218be

41 Bo3BeneHue olHOUIIEHA B CTENIEHD https://resh.edu.ru/subject/16/7/

42 Oynxupn Y = X° 1y = X° i ux rpaduku https://resh.edu.ru/subject/16/7/

43 Oynxupn Y = X° 1y = X° i ux rpaduku https://m.edsoo.ru/7f41ea24
Kontponbnas padora mo teme: "

44 Crenensb ¢ HaTYpaJIbHBIM [1OKA3aTEIEM
I'naBa 4. MHoOTOYWIeHbI bubnuoteka [HOK

45 MHOTOUJIEH U ero CTaHAapTHBIN BH https://m.edsoo.ru/7f42276e

46 Cr0oXeHUE ¥ BBIYMTAaHHE MHOTOWICHOB https://m.edso0.ru/7f422930

47 Cr0oXeHUE ¥ BBIYMTAaHHE MHOTOWICHOB https://m.edsoo.ru/7f422af2

48 CroXeHUe ¥ BBIYMTAaHHE MHOTOWICHOB https://m.edsoo.ru/7f422cc8

49 YMHOXEHHE OJJHOWIIEHA HA MHOTOYWICH https://m.edsoo.ru/7f422fca

50 VMHOXEHNE OJHOYIICHA HA MHOTOYJICH https://m.edsoo.ru/7f423182

51 VYMHOKEHUE OAHOWIEHA HA MHOTOYJIEH https://m.edso0.ru/7f423182

5p  DRIHECCHHC ODINCTO MHOKHTEN 32 https://resh.edu.ru/subject/16/7/

CKOOKH
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Brinecenue O6IJ_I€FO MHOXKHUTCIIA 3a

53 https://resh.edu.ru/subject/16/7/
CKOOKU

54 Briecenue obmero MHOXUTEN 32 https://resh.edu.ru/subject/16/7/
CKOOKU

55 KonrponsHas pabora no teme:
"MHuorouieHs!"

56 YMHOKEHHE MHOTOU/ICHA Ha https://resh.edu.ru/subject/16/7/
MHOTI'OYJICH

57 YMHOKEHHE MHOTOU/ICHA Ha https://resh.edu.ru/subject/16/7/
MHOTI'OYJICH

58 YMHOKCHHE MHOTOU/ICHA Ha https://resh.edu.ru/subject/16/7/
MHOTI'OYJICH
P )

59 A3JIOCHUE MHOTORICHA Ha https://resh.edu.ru/subject/16/7/
MHOXHUTCIIN CHOCO60M l"pyr[l'II/IpOBKI/I
P )

60 A3JIOCHHE MHOTOUICHA Ha https://resh.edu.ru/subject/16/7/
MHO>XHUTCIIN CHOCO60M l"pyr[l'II/IpOBKI/I
P )

61 A3JTOCHHC MHOTORICHA Ha https://resh.edu.ru/subject/16/7/
MHOXHUTCIIN CHOCO60M l"pyr[l'II/IpOBKI/I

62 KonTponbhas pabora mo teme:

"[IpeobpazoBaHre MHOTOUJICHOB"

I'naBa 5. ®opmMyJibl COKPAILIEHHOTO
YMHOKeHUSI
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Bo3Beznenue B kBapart u B Ky0 CyMMBI

63 : https://resh.edu.ru/subject/16/7/
nu pa3HOCTI/I I[ByX Bblpa)KeHI/II/I
B .

64 O3BC/ICHAC B KBA/IpAT 1 B K2’6 CYMMBI https://resh.edu.ru/subject/16/7/
nu pa3HOCTI/I I[ByX Bblpa)KeHI/II/I
B .

65 O3BC/ICHAC B KpA/IpAT 1 B K2’6 CYMMBI https://resh.edu.ru/subject/16/7/
nu pa3HOCTI/I I[ByX Bblpa)KeHI/II/I
Paznoxxenne Ha MHOKUTEIH C

66 OMOIIBIO (HOPMYIT KBajIpaTta CyMMbI U https://resh.edu.ru/subject/16/7/
KBaJIpaTa pa3HOCTH
Paznoxkenne Ha MHOKUTEIH C

67 OMOIIBIO (HOPMYIT KBajipaTta CyMMbI U https://resh.edu.ru/subject/16/7/
KBaJIpaTa pa3HOCTH
v ]

68 MHO)KGHHVG PasHOCTH ABYX https://resh.edu.ru/subject/16/7/
BI)Ipa)KCHI/II/I Ha Ux CYMMy
v ]

69 MHO)KGHHVG PasHOCTH ABYX https://resh.edu.ru/subject/16/7/
BI)Ipa)KCHI/II/I Ha UXx CYMMy
P ]

70 ASTOICHHC PASHOCTH KBAZpato Ha https://resh.edu.ru/subject/16/7/
MHOXHUTCIIN
P ]

71 A3ITOICHUC Ha MHOIKHTCIH CYMMBL H https://resh.edu.ru/subject/16/7/
pasHOCTH KyOOB
P ]

72 A3ITOICHUC Ha MHOIKHTEIH CYMMBL H https://resh.edu.ru/subject/16/7/

pa3HOCTH KyOOB
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73

74

75

76

77

78

79

80

81

KonrponsHas padora no reme:
"dopMyIIbl COKpAIIEHHOTO
YMHOXKeHuUs"

[IpeoOpa3oBaHue 1ENOro BHIPAKESHUS B
MHOT'OUJICH

[IpeoOpa3oBaHue 1ENOro BEIPAKEHUS B
MHOT'OUJICH

[Ipeobpa3oBaHue 1ENOTr0 BHIPAKECHHUS B
MHOT'OUJICH

[TpuMeHeHne pa3TuIHbIX CIIOCOO0B
AJIA PA3JIOKCHUA Ha MHOXUTCIIN

[TpumMeHeHne pa3IuIHbIX CIIOCOO0B
AJIg PA3JIOKECHUA Ha MHOXUTCIN

[IpumeHeHue pa3MuHbIX CIOCOOOB
AJIA PA3JIOKECHUA Ha MHOXUTCIIN

KonTponbhas padota no teme:
"[IpeoOpazoBaHue 1ENBIX BBIpAKEHUN"

T'1aBa 6. CucTeMbl JUHEHHBIX
YPaBHeHUil

JInHeliHOe ypaBHEHUE C IBYMs
IIEPEMEHHBIMU

https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/7/

https://m.edsoo.ru/7f427c32
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I'padux nuHEHHOTO ypaBHEHUS C

https://m.edsoo.ru/7f427c32

82
JBYMsI [IEpEMEHHBIMH
r .
83 PaQuK IMHEHHOrO ypasHCHH C bubanoreka ITOK https://m.edsoo.ru/7f427¢32
JBYMsI IEpEMEHHBIMH
CucremMpl TMHENHBIX YPaBHEHUH C
84 IBYMs TIepeMEeHHbIMH. [padruueckuii bubmmoteka I{OK https://m.edsoo.ru/7f427e8a
CIIO0CO0 pEIIeHUsT CUCTEM.
CucreMpl TMHENHBIX YPABHEHUH €
85 IBYMsI iepeMeHHbIMHE. ['padudeckuii bubmmoreka L{TOK https://m.edsoo.ru/7f42836¢
CIIO0CO0 pEIIeHUsT CUCTEM.
86 Crnoco0 moIcCTaHOBKH https://resh.edu.ru/subject/16/7/
87 Crioco0 MoICTaHOBKHA https://resh.edu.ru/subject/16/7/
88 Crioco0 1o IcTaHOBKH bubmumoreka [TOK https://m.edsoo.ru/7f4284de
89 Crioco0 cltoskeHus bubmumoreka [IOK https://m.edsoo.ru/7f42865a
90 Crioco0 cltoskeHus bubmuoreka LIOK https://m.edsoo.ru/7f4287d6
91 Crnoco0 cioxeHust https://resh.edu.ru/subject/16/7/
92 Pemienue 3a7a4 ¢ TOMOILBIO CUCTEM https://resh.edu.ru/subject/16/7/
YpaBHEHUI
93 Pemienue 3a7a4 ¢ TOMOILBIO CUCTEM https://resh.edu.ru/subject/16/7/
YpaBHEHUI
94 Pemtenue 3a71a4 ¢ TOMOILBIO CUCTEM https://resh.edu.ru/subject/16/7/
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ypaBHEHUU

95

KonrponsHas pabora mo teme:
"Cuctembl JIMHEHHBIX YpaBHEHUM"

https://m.edsoo.ru/7f421044

IToBTOpEHHE

bu6nmmoreka [IOK

96

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOHO0B, 0000IIIeHNE 3HAHNI I10 TEME
«Yucna, BeIpasKEHHS, TOKIECTBAY

https://m.edsoo.ru/7f429c6c

97

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METO/I0B, 0000I1eHIE 3HAHUI 10 TEME
« YpaBHEHUS»

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

98

99

100

101

102

[ToBTOpEHNE OCHOBHBIX MOHITHN U
METOHO0B, 0000IIIeHNE 3HAHNI I10 TEME
«DyHKIHN»

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOI0B, 0000IIeHNE 3HAHMI IT0 TEME
«CreneHb ¢ HATypaIbHBIM
[TOKa3aTeeM»

WroroBas koHTpoJsibHas paboTa

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOAO0B, 0000IIEHNHE 3HAHUN I10 TEME
«MHOTOYJIEHBI»

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOAO0B, 000O0IIEHNE 3HAHUN 10 TEME
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«DOopMyJIbI COKPALLIEHHOTIO

YMHOXKEHUS
OBUIEE KOJIMYECTBO YACOB I10 102 10
I[MTPOI'PAMME
8 KJIACC
Ne Tema ypoka KosunyecTBo yacos JJIeKTPOHHbIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
n/n pecypcsl
Bcero | Konrtpoasn  IIpakruyecku
ble padoTbl e padoThI
I'naBa 1 18 bubnuorexa [JOK
PanuonanbHbie Apodu
1.  PanuoHanbHbBIC BRIPAXKECHUS 1 https://m.edsoo.ru/7f430382
2.  OcHOBHOE CBOMCTBO ApoOH. 1 https://m.edsoo.ru/7f4308e6
3. Cokparmienue apooeit 1 https://m.edsoo.ru/7f430a8a
4. | CrnoxeHHe W BRIYMTaHHE JPOOEH C 1 https://m.edso0.ru/7f43128c
OJTMHAKOBBIMH 3HAMEHATEISIMA
5.  CrnoxeHue W BelYUTaHHE ApoOeii ¢ 1 https://m.edso00.ru/7f4315c0
OJTMHAKOBBIMH 3HAMEHATEIISIMH
6.  CnoxeHue u BelYUTaHUE Opo0Eii ¢ 1 https://m.edsoo.ru/7f4318c2

Pa3HbBIMH 3HAMCHATCIISIMU
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7.  CrnoxxeHue W BEIUUTAHUE IPOOCH C 1 https://m.edsoo.ru/7f431a20
Pa3HBIMU 3HAMEHATEIIIMH
8.  CrnoxeHue U BelYUTaHHE ApoOEii ¢ 1 https://m.edso0.ru/7f43128c
Pa3HBIMU 3HAMEHATEIIIMH
9.  CrnoxeHue v BEIUUTAHUE IPOOCH C 1 https://m.edsoo.ru/7f4315c0
pa3HBIMU 3HAMEHATEIIIMH
10. O0600marImui YpOK 10 TEME «CII0XKCHHUE U 1 https://m.edsoo.ru/7f431d36
BBIYMTAHHE PAIIMOHATBHBIX IPOOEH».
11.  YMHOXeHHue IpoOei. 1 https://m.edsoo.ru/7f43128c
12.  Bossezaenue 1pobeii B CTENEHb 1 https://m.edso00.ru/7f4315c0
13.  Jlenenue npobeii 1 https://m.edsoo.ru/7f4318c2
14.  [lenenue npoGeit 1 https://m.edsoo.ru/7f431a20
15.  IIpeoOpazoBaHne panMOHANBHBIX 1 https://m.edso0.ru/7f43128c
BBIPAKECHUI
16.  IIpeoOpazoBaHuE panMOHANBHBIX 1 https://m.edso0.ru/7f4315c0
BBIPAKECHUI
17.  Oynkuus y =k/x n e€ rpaduk 1 https://resh.edu.ru/subject/lesson/2501/main/
18.  KonrpomnbHas pabora 1o reme 1
"Panmmonansubie 1poou”
I'nasa 2.KBagpaTHble KOPHU 16 bubmmorexa [JOK
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19.  JledicTBUTENIBbHBIC YHCIIA. https://m.edso00.ru/7f42d452
20. | KamgpartHbie KOpHH. https://m.edsoo.ru/7f42eaaa
21. | Apudmernueckuii KBaJApaTHbIH KOPEHb https://m.edsoo.ru/7f42eaaa
22.  VYpasHenme X° = a https://resh.edu.ru/subject/lesson/1973/main/
23.  VpasHenme X° = a https://resh.edu.ru/subject/lesson/1973/main/
24.  HaxoxaeHue npuOIMKEHHBIX 3HAYCHUI https://resh.edu.ru/subject/lesson/2916/main/
KBAJIPaTHOTO KOPHS
25. | ®yukums Y = /x, ee rpaduK U CBOICTBA. https://www.yaklass.ru/p/algebra/8-
klass/funktciia-y-x-funktciia-kvadratnogo-
kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-
X-ee-svoistva-i-grafik-9109
26.  KBampaTHbIil KOpeHb U3 TIPOU3BEACHUS U https://m.edso0.ru/7f42d862
Ipodu
27.  KBampaTHblil KOpEeHb U3 TIPOU3BEACHUS U https://m.edsoo0.ru/7f42d862
npodu
28.  KBampaTHblif KOpEeHb U3 CTEIIEHU https://m.edsoo0.ru/7f42d862
29.  BoIHeceHHe MHOXHUTENS 33 3HAK KOPHS https://m.edsoo.ru/7f42dd26
30.  Baecenne MHOKHUTENS MO 3HAK KOPHS https://m.edsoo.ru/7f42ded4
31. | IlpeoOpa3oBaHKE BBIpAKCHUH, https://m.edsoo.ru/7f42e0be
COJIepKaIINX KBaIpaTHBIC KOPHH
32. | IIpeoOpazoBaHUE BBIPAKCHHM, https://m.edsoo.ru/7f42e0be
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COACPpKAIIMX KBaAPaTHbIC KOPHU

33.  IIpeobpa3oBaHMe BbIpaKEHUIA, 1 https://m.edsoo.ru/7f42e262
COZIepIKaIUX KBaJApaTHbIC KOPHU
34. | KoutponbHas paboTa 1mo Teme 1
"KBangpartabie kopHu"
I'naBa 3. YpaBHeHHSI M CHCTEMBI 33 bubnmoreka [JOK
YPaBHeHU
35.  HemomHble KBaJpaTHBIC ypaBHCHHS 1 https://m.edsoo.ru/7f42eela
36.  HemosHble KBaJpaTHBIC ypaBHCHHUS 1 https://m.edsoo.ru/7f42eela
37.  ®opmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1 https://m.edsoo.ru/7f42f158
38.  ®opmyra KOpHEH KBaJpaTHOTO YpaBHEHUS 1 https://m.edsoo.ru/7f42f3f6
39. Pemenue 3amau 1
40. Pemenue 3amau 1
41.  Teopema Buera 1 https://m.edsoo.ru/7f42fef0
42. | Teopema Buera 1 https://m.edso0.ru/7f430076
43.  KBazmparHbIi TPEXWIECH U €T0 KOPHH 1 https://resh.edu.ru/subject/lesson/1557/start/
44.  KsaapaTHbIi TpEXUICH U €0 KOPHHU 1 https://resh.edu.ru/subject/lesson/1557/start/
45.  Pa3znoxeHue KBaJIpaTHOTO TPEXUICHA Ha 1 https://resh.edu.ru/subject/lesson/1991/main/

MHOXUTEIN
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46. | Pa3znoxeHue KBaJpaTHOTO TPEXWICHA Ha https://m.edsoo0.ru/7f42fd38
MHOYKHTEITH
47.  PasnokeHue KBaJpaTHOTO TPEXUJICHA HA https://m.edsoo.ru/7f42fd38
MHOYKUTEITH
48.  KoHurposbHas paboTta 10 TeMe https://m.edsoo.ru/7f42ec80
"KBanparsblii TpexusneH. KBaagpaTHbie
ypaBHEHUS»."
49.  Pemienue ApOoOHBIX pallMOHAIBHBIX https://m.edsoo.ru/7f43c3d0
YpaBHEHUN
50. | Pemienue qpoOHBIX pariOHAIbHBIX https://m.edsoo.ru/7f4328c6
ypaBHEHUI
51.  Pemienue ApoOHBIX pallMOHAILHBIX https://m.edsoo.ru/7f432b6e
ypaBHEHUU
52.  Pemenue 3amau https://m.edsoo.ru/7f42f75c
53.  Pemenue 3amau https://m.edsoo.ru/7f42f8f6
54.  Pemenwue 3agau
55.  VYpaBHeHue ¢ ABYMs IEPEMECHHBIMH U €TO https://resh.edu.ru/subject/lesson/2740/main/
rpaduk
56.  YpaBHeHHE ¢ ABYMs NIEPEMECHHBIMU U €TO https://resh.edu.ru/subject/lesson/2740/main/
rpaduk
57. HccnenoBanue cucrteM ABYX JTUHEHHBIX https://resh.edu.ru/subject/lesson/7276/conspect/

YPaBHEHUH € ABYMS IEPEMEHHBIMHU

247810/
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https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/7276/conspect/247810/
https://resh.edu.ru/subject/lesson/7276/conspect/247810/

58.

HccnenoBanue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

https://resh.edu.ru/subject/lesson/7276/conspect/
247810/

59.  I'paduueckuii criocoO perieHus: CUCTEM https://m.edsoo.ru/7f43d6d6
ypaBHEHUH
60. | I'paduueckuii ciocod pemieHust CUCTEM https://m.edsoo.ru/7f43d6d6
ypaBHEHUH
61. | AnreOpamuecKuii crocod pemeHus CUCTEM https://resh.edu.ru/subject/lesson/1342/
YpaBHEHUU
62. | AnredpanuecKuii crocod pemieHus CUCTEM https://www.yaklass.ru/p/algebra/9-
ypaBHCHHA Klass/sistemy-uravnenii-ravnosilnye-
preobrazovaniia-9129/metody-resheniia-sistem-
ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-
489e-9c62-a401c8ca3ald
63.  AnreOpandeckuii cnoco0 pemeHus: CUCTEM https://www.yaklass.ru/p/algebra/9-
ypaBHEHHIA Klass/sistemy-uravnenii-ravnosilnye-
preobrazovaniia-9129/metody-resheniia-sistem-
ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-
489e-9c62-a401c8ca3ald
64. Pemenne 3amau
65. Pemenne 3amau
66. | Pemenwme 3amau
67.  KontposbHas padota o Teme "J[poOHbIe https://m.edsoo.ru/7f4301f2

panuoHanbHble ypaBHeHUs. CrucTeMbl
YPaBHEHHUH C IBYMs IEPEMEHHBIMU .
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https://resh.edu.ru/subject/lesson/7276/conspect/247810/
https://resh.edu.ru/subject/lesson/7276/conspect/247810/
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://resh.edu.ru/subject/lesson/1342/
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131/re-af2f3599-d5c4-489e-9c62-a401c8ca3a14
https://m.edsoo.ru/7f4301f2

I'nasa 4. HepaBeHncrTBa 11 bubnmnoreka HOK
68. | UucrnoBbie HepaBEHCTBA 1 https://resh.edu.ru/subject/lesson/1983/start/
69. | CBolCTBa YHCIIOBBIX HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/1983/start/
70. | CnoxeHHe U YMHOXXEHHE YHUCIIOBBIX 1 https://resh.edu.ru/subject/lesson/1984/main/
HEPABEHCTB
71.  CroxxeHue U yMHOKEHHE YHCIOBBIX 1 https://resh.edu.ru/subject/lesson/1984/main/
HEPABEHCTB
72.  Ilepeceuenue u 00bEIUHCHHE MHOXKECTB 1 https://m.edsoo.ru/7f42c9e4
73.  UwucnoBble IPOMEKYTKU 1 https://m.edsoo.ru/7f42c9e4
74.  PelieHue HEPaBEHCTB C OJHOM ITEPEMEHHOMN 1 https://m.edsoo.ru/7f42¢c692
75. | Perenue HepaBEHCTB C OJHOM MEpeMEHHOMN 1 https://m.edsoo.ru/7f42c840
76. | PemieHue cucTteM HEPaBEHCTB C OJIHOM 1 https://m.edsoo.ru/7f42ch88
MePEMEHHOMN
77. | PemieHue cucTteM HEPaBEHCTB C OJIHOM 1 https://m.edsoo.ru/7f42cd2c
MePEMEHHOMN
78. | KontponbHas pabota 1o Teme 1
"HepaBencrsa"
I'naBa 5. ®ynkuus 13 bu6nuorexa LIOK
79. | OyHKuUA. 1 https://m.edsoo.ru/7f433c12
80. OO0nacTh onpeneneHus: 1 MHOKECTBO 1 https://m.edsoo.ru/7f433d84

3HauYeHUN QYHKIHUU
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https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1984/main/
https://resh.edu.ru/subject/lesson/1984/main/
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

81.  CsaoticTBa QyHKIMH https://m.edsoo.ru/7f434bbc
82.  CsaoticTBa QyHKIMH https://m.edsoo.ru/7f434bbc
83.  CsaoiicTBa QyHKIIH https://m.edsoo.ru/7f434bbc
84.  CaoiicTBa JUHEHHON QYHKIMH https://resh.edu.ru/subject/lesson/5175/conspect/
326684/
85.  CaoiicTBa JUHECHHOM QYHKIHH https://resh.edu.ru/subject/lesson/5175/conspect/
326684/
86.  CsoiicTBa Qynkiuii y =k/x https://m.edsoo.ru/7f4343e2
87.  CsoiictBa Qyukiuii y =k/x https://m.edsoo.ru/7f4343e2
88.  CaoiictBa QyHnkiuii y =k/x https://m.edso0.ru/7f434572
89. | CaoiicTBa pyHKIMiT Y = VX https://m.edsoo.ru/7f434d38
90.  CgoiicTBa pyHKIHit Y = VX https://m.edsoo.ru/7f434eb4
91.  KontponbHas pabora 1o teme "DyHKIHS
u ee cBoiicTBa"
I'naBa 6. CTeneHs ¢ 1eJIbIM MOKa3aTeleM bubmmorexa [JOK
U ee CBOMCTBA
92.  OnpenerneHne CTEIICHH C ETBIM https://m.edsoo.ru/7f4354a4
OTPHIIATEIIbHBIM MTOKa3aTeIeM
03. CBOWCTBA CTEIEHN C IENBIM IMOKA3ATEIIEM https://m.edsoo.ru/7f436098
94. CBOWCTBA CTEIEHN C IENBIM MMOKA3ATEIIEM https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648

95. [ToHsiTHE CTAaHAAPTHOTO BHJIA YHCIIA 1 https://m.edsoo.ru/7f435648
96. Pemenne 3amay ¢ OONBIIAMHI U MaJbIMUA 1 https://m.edsoo.ru/7f435648
YHUCIIAMA
97. Pemenne 3amay ¢ OONBIIAMHI U MaJbIMA 1 https://m.edsoo.ru/7f43599a
YHCIIAMA
98.  KonrtponbHas pabota 1o teme "CTeneHs ¢ 1
LeJIbIM ToKa3aTesieM"
IloBTOpPEHME 4
99.  IloBTOpeHHE OCHOBHBIX MOHSATHI 1 bubnuoreka LIOK https://m.edsoo.ru/7f437510
METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUI
100. | IloBTOpEHHE OCHOBHBIX MOHATHU U 1 bubnuorexa LIOK https://m.edsoo.ru/7f4376b4
METOJIOB KypcoB 7 U 8 KJIaCCOB,
00o011eHue 3HaHU I
101. | UroroBas KOHTpOJbHAS paboTa 1 bubnuoreka LIOK https://m.edsoo.ru/7f436b88
102. | IloBTOpEHHE OCHOBHBIX MOHSATHI 1 bubmmorexa [IOK https://m.edsoo.ru/7f437858
METOIOB KypcoB 7 1 8 KJIacCoB,
000011IeH1Ee 3HAHWI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KoauuecTBO 4acoB

Ne
o/ Tema VDoKa JIeKTPOHHBbIE HU(POBHIE
P Beero Kontponen  IIpakTH4ecKM  ofpaszoBaTeabHbIE pecypchl
n ble padoTel | e padoThl
BBoanoe noBropenue ca anreopsl 7-8
1 POAHOC HOBTOPEHAE KyP Teoprl 1 bubmuorexa [JOK
Kjacca
BBoanoe noBropenue ca anreopsl 7-8
2 POAHOC HOBTOPEHAE KyP Feoprl 1 bubmuorexa [JOK
Kjacca
BBognoe noBropenue ca anreopsl 7-8
3 POAHOC HOBTOPEHAE KyP Feoprl 1 bubmuorexa [JOK
Kjacca
I'maBa 1. Uncia 1 BLIYMCTICHHAS. 13
N https://skysmart.ru/articles/mathematic/dejstvit
4 JleiicTBUsI HaJ palliOHATLHBIMH YUCIIAMHU. 1 )
elnaya-chisla
. https://skysmart.ru/articles/mathematic/dejstvit
5) JleficTBHs HAl pallMOHAIIBHBIMU YUCIIAMM. 1 -
elnaya-chisla
CpaBHeHHe IeHCTBUTENLHBIX YHCEIT, . . L
p a N https://skysmart.ru/articles/mathematic/dejstvi
6 apupMeTHyecKe JefCcTBUS C 1 .
. telnaya-chisla
JCUCTBUTCIbHBIMU YU CJIaAMHA
CpaBHeHne OEHCTBUTENLHBIX YHUCE, . . L
p a N https://skysmart.ru/articles/mathematic/dejstvi
7 apupMeTHyecKe JefCcTBUS C 1

JIeCTBUTEIbHBIMHU YN CIaMU
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https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla

[TpubnmxEHHOE 3HaYCHNE BETUYNHBI,

«JleCTBUTEIbHEIC YNCay.
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8 https://resh.edu.ru/subject/lesson/1985/main/
TOYHOCTH HpI/I6J'II/I)KCHI/IH
9 o —— https://resh.edu.ru/subject/lesson/7240/conspect
pyT 1249035/
10 OKDVIICHHE YHCe https://resh.edu.ru/subject/lesson/7240/conspect
24 1249035/
" PasMephl 00bEKTOB 1 JUTHTEBHOCTH https://vk.com/wall-207170817 2151
IIPOLIECCOB B OKPYKAIOIIEM MUDPE.
PellleHIE DAk THKO-OPDHEHTHDOBAHHEL https://4ege.ru/gia-matematika/59097-priemy-
12 p p p resheniya-praktiko-orientirovannyh-zadach-
3a4da4. .
novogo-tipa-oge.html
PellleHIE DAk THKO-OPHEHTHDOBAHHEL https://4ege.ru/gia-matematika/59097-priemy-
13 p p P resheniya-praktiko-orientirovannyh-zadach-
3a4da4. .
novogo-tipa-oge.html
PellleHie HDAKTHKO-OPHEHTIDOBAHHEL https://uchitelya.com/matematika/178876-
14 p p p priemy-resheniya-praktiko-orientirovannyh-
3a4da4. .
zadach-novogo-tipa-oge.html
omin a1 olLetKd BevALTATOR https://nsportal.ru/shkola/matematika/library/2
15 PHIHA N " pe3y 020/11/21/urok-prikidka-i-otsenka-rezultatov-
BbryncieHuit. Yucno . ] . ;
vychisleniy-matematika-5
16 KonTponbhas pabora mno treme



https://resh.edu.ru/subject/lesson/1985/main/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://vk.com/wall-207170817_2151
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://uchitelya.com/matematika/178876-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://uchitelya.com/matematika/178876-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://uchitelya.com/matematika/178876-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://nsportal.ru/shkola/matematika/library/2020/11/21/urok-prikidka-i-otsenka-rezultatov-vychisleniy-matematika-5
https://nsportal.ru/shkola/matematika/library/2020/11/21/urok-prikidka-i-otsenka-rezultatov-vychisleniy-matematika-5
https://nsportal.ru/shkola/matematika/library/2020/11/21/urok-prikidka-i-otsenka-rezultatov-vychisleniy-matematika-5

I'naBa 2. ®yHkuum u rpadpuku.

17

[Tonsarue QpyHkium, ee rpaduk, o01acTh

https://skysmart.ru/articles/mathematic/postro
enie-grafikov-funkcij

17 OIIPECACIICHUSA U MHOXKECTBO 3HAYECHUI. !
https://ya-znau.ru/znaniya/zn/270
18 CROMCTRO UETHOCTH U HEYETHOCTH . https://resh.edu.ru/subject/16/9/
GbyHKIIH.
19 CROMCTBO YeTHOCTH M HEUYSTHOCTH . https://resh.edu.ru/subject/16/9/
GbyHKIHN.
20 I'paduku pynxnmii: Y = kX, y = kx + b, . https://ya-znau.ru/znaniya/zn/272
y=k/x, y=x3, y=+/x, y=|X| u ux cBoiicTBa.
91 I'paduku pynxnmii: Y = kX, y = kx + b, . https://ya-znau.ru/znaniya/zn/272
y=K/X, y=x3, y=v/x, y=|X| u ux cBoiicTBa.
r iy =kx,y=kx +Db, . .
22 padicH Qyriit: y y . 1 https://resh.edu.ru/subject/lesson/1966/main/
y=K/X, y=x3, y=v/x, y=|X| u ux cBoiicTBa.
Tpaduku dyukumit: y = kX, y = kx + b https://ya-znau.ru/znaniya/zn/272
23 ’ ’ 1
y=K/x, y=x3, y=v/x, y=|X| u nx cBoiicTBa.
24 ®ynkuus y = ax?, ee rpaduk u cBOHCTBA. 1 https://resh.edu.ru/subject/16/9/
25 ®ynxuus y = ax?, ee rpaduk u cBOHCTBA. 1 https://resh.edu.ru/subject/16/9/
26 I'paduku pyHKIHI 1 https://resh.edu.ru/subject/16/9/
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https://skysmart.ru/articles/mathematic/postroenie-grafikov-funkcij
https://skysmart.ru/articles/mathematic/postroenie-grafikov-funkcij
https://ya-znau.ru/znaniya/zn/270
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://ya-znau.ru/znaniya/zn/272
https://ya-znau.ru/znaniya/zn/272
https://resh.edu.ru/subject/lesson/1966/main/
https://ya-znau.ru/znaniya/zn/272
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

y =ax?+n,y =a(x —m)2

I'paduku GyHKIHIT https://resh.edu.ru/subject/16/9/
27 1

y =ax?+n,y=a(x —m)
28 KBagparuunas ¢pyHkuus, e€ rpaguk u 1 bubmmoteka [JOK

CBOWCTBa https://m.edsoo.ru/7f4399b4
29 [Tapabo:a, KOOpIUHATHI BEPIIUHBI 1 bubnnorexka HOK

1apaboJIbl, 0Ch CHMMETPHH IapaboJIbl https://m.edsoo.ru/7f439eb4
30 [Tapabo:a, KOOpIUHATHI BEPIIUHBI 1 bubnnorexka HOK

apaboJIbl, 0Ch CHMMETPHH IapaboJIbl https://m.edsoo.ru/7f439eb4
31 JIpobHo-uHeiHas QYHKIMS U ee rpaduK. 1 https://resh.edu.ru/subject/16/9/
32 JIpobHo-nHHEiHas QYHKIHS U ee TpaduK. 1 https://resh.edu.ru/subject/16/9/
33 KonTpomnbHas padota mo Teme «DyHKIum» 1

I'maBa 3.YpaBHeHHsl M1 HEpaBeHCTBA € 17

O/IHOI1 IepeMeHHOM.
34 Ieoe ypaBHEHHE U €T0 KOPHHU. 1 but6mmotex [{OK https://m.edsoo.ru/7f43bf66
2 JIuneiinoe ypasHenue. Pemmenue . https://resh.edu.ru/subject/16/9/

YpaBHEHHI, CBOISIINXCS K JINHEHHBIM

KBanpaTtHoe ypaBHeHue. Pemenue bubmuoreka [JOK
36 . 1

ypaBHEHUH, CBOJISAIINXCS K KBAAPATHBIM https://m.edsoo.ru/7f43c542
37 bukBanpaTHbie ypaBHEHUS 1

bu6nunorexa LIOK
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https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43bf66
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43c542

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

Pemenue 1poOHBIX pallMOHATBHBIX

bubnunoreka LIOK

38
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
39 Pemenue 1poOHBIX pallMOHATBHBIX bubmumoteka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO https://resh.edu.ru/subject/lesson/7274/conspect
40 .
ypaBHEHHUIA. [296573/
Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO https://resh.edu.ru/subject/lesson/7274/conspect
41 .
ypaBHEHHUIA. [296573/
Perrenne TeKCTOBBIX 3a/1a4 C MTOMOIIIBIO https://resh.edu.ru/subject/lesson/7274/conspect
42 .
ypaBHEHHUIA. [296573/
43 Pemenne MMHEWHBIX HEPABEHCTB. https://resh.edu.ru/subject/16/9/
44 PelieHre HepaBeHCTB BTOPO# CTETEHH C https://resh.edu.ru/subject/16/9/
OJIHOU IIEPEMEHHOI.
45 PelieHre HepaBEeHCTB BTOPOIl CTENEHH C https://resh.edu.ru/subject/16/9/
OJIHOM IIEPEMEHHOI.
46 Pelenne HepaBeHCTB METOIOM https://resh.edu.ru/subject/16/9/
HUHTCPBAJIOB.
47 Pemenuie HepaBeHCTB METOIOM https://resh.edu.ru/subject/16/9/
HUHTCPBAJIOB.
48 https://resh.edu.ru/subject/16/9/

HeKOTOpHe MMPUEMBI pCHICHUSA LECIIBbIX
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https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://resh.edu.ru/subject/lesson/7274/conspect/296573/
https://resh.edu.ru/subject/lesson/7274/conspect/296573/
https://resh.edu.ru/subject/lesson/7274/conspect/296573/
https://resh.edu.ru/subject/lesson/7274/conspect/296573/
https://resh.edu.ru/subject/lesson/7274/conspect/296573/
https://resh.edu.ru/subject/lesson/7274/conspect/296573/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

YpaBHEHUM.

HexkoTtopsle npueMsl peleHns Leibix

https://resh.edu.ru/subject/16/9/

19 . 1
YpaBHEHUM.
50 KonrtponbHas pabora 1o teme «YpaBHEHHS 1 1
Y HEPABEHCTBA C OJIHOW NMEPEMEHHON
I'naBa 4. YpaBHeHUs1 M HEPABEHCTBA C o5
ABYMS IlepeMEeHHbIMHU.
VYpaBHeHuUE ¢ IByMsI IEPEMEHHBIMU U €TI0 bubnuorexa [HOK
51 1
rpadux https://m.edsoo.ru/7f43d0b4
VYpaBHeHUE € IBYMSI IEPEMEHHBIMU U €TI0 bubnuotexa [HOK
52 1
rpadux https://m.edsoo.ru/7f43d0b4
63 CHucTema IBYX JMHEIHHBIX YpaBHEHHL © . https://resh.edu.ru/subject/16/9/
JBYMsI IEPEMEHHBIMU U €€ pelleHue
- CHcTeMa ABYX JMHEHHBIX YpaBHEHHil ¢ . https://resh.edu.ru/subject/16/9/
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
- CHcTeMa IBYX JIMHEIHBIX ypaBHEHH ¢ . https://resh.edu.ru/subject/16/9/
IBYMsI IEPEMEHHBIMU U €€ pELLICHUE
- CHcTeMa BYX JIMHEIHBIX ypaBHEHH ¢ . https://resh.edu.ru/subject/16/9/
IBYMsI IEPEMEHHBIMU U €€ peLLICHUE
57 Pemenue cucrem 1ByX ypaBHEHM, OHO U3 1

KOTOPBIX JINHEIHOE, a IPyroe — BTOPOH

bu6mmoreka [IOK
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https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

CTCIICHU

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

Pemenue cucrem AByX ypaBHEHU, OJHO U3

58 KOTOPBIX JIMHEHHOE, a 0€ — BTOPOM bubmmorexa LIOK
P > 4 APYE P https://m.edsoo.ru/7f43d55a
CTENCHU
Perienue cuctem AByX ypaBHEHHUH, OJIHO U3 https://resh.edu.ru/subject/16/9/
59 KOTOpPBIX JIMHEHHOE, a APyroe — BTOPOH
CTENECHU
Perienre cucTeM JBYyX YpaBHEHHUH, OJTHO U3 https://resh.edu.ru/subject/16/9/
60 KOTOPBIX JIMHEHHOE, a PYroe — BTOPOi
CTENECHU
61 I'paduueckas HHTEPIPETALUSA CHCTEMBI https://resh.edu.ru/subject/16/9/
ypaBHEHHIA C IByMs TIEPEMEHHBIMH
62 PenreHne TeKCTOBBIX 33124 ¢ ITOMOIIBIO https://resh.edu.ru/subject/16/9/
CUCTEM ypaBHEHHUI BTOPOM CTEIIEHHU.
63 PenreHne TEKCTOBBIX 3a/1a4 ¢ ITOMOIIBIO https://resh.edu.ru/subject/16/9/
CUCTEM ypaBHEHHUI BTOPOM CTEIIEHHU.
64 KontpossHast paboTa 1mo TemMe «YpaBHEHHUs
C IBYMSI IEPEMEHHBIMHU M UX CHCTEMBD)
65 JInHeliHbIE HEPABEHCTBA C OTHOU bubmuoreka [JOK
MEPEMEHHON M UX CHCTEMBI. https://m.edsoo.ru/7f43af08
66 JInHeliHbIE HEPABEHCTBA C OHOU bubmuoreka [JOK

MEPEMEHHOMN U UX CUCTEMBI.

https://m.edsoo.ru/7f43af08
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https://m.edsoo.ru/7f43d55a
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

bu6nuoreka [IOK

67 K 1
BaJIpaTHBIC HEPABEHCTBA U UX PEIICHUE https://m.edsoo0.ru/7f43b098
68 KBanpaTHble HepaBeHCTBA U UX PELLICHUE 1 Brbmmorexa LIOK
AP P P https://m.edsoo.ru/7f43b21e
69 HepaBeHncTBa ¢ I1ByMs IepEMEHHBIMH. 1 https://resh.edu.ru/subject/16/9/
70 HepaBeHcTBa ¢ 1ByMs TIepEMEHHBIMH. 1 https://resh.edu.ru/subject/16/9/
| b —
P ABYM https://m.edso0.ru/7f43b098
MIEPEMEHHBIMH
, CHCTEMbI HEPABEHCTB C ABYMS https://resh.edu.ru/subject/16/9/
7 1
MIEPEMCHHBIMH.
https://resh.edu.ru/subject/16/9/
73 CuHcTeMbI HEPABEHCTB C JIBYMS 1
MePEeMEHHBIMH.
- HeKOTOpBIE PHEMbI PELICHHS CHCTEM . https://resh.edu.ru/subject/16/9/
ypaBHEHUH C IBYMS IEPEMEHHBIMH.
75 KonTponbnas pabota mo teme 1
"HepaBeHcTBa 1 X cucTeMBbI"
I'maBa 5. Apudpmernyeckasi u 16
reoMeTpuyecKasi Iporpeccum.
76 ITousiTHe YMCIOBOM MOCIIEAOBATEILHOCTH 1 bubmorexa HOK

https://m.edsoo.ru/7f43e6c6
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https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43b098
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43e6c6

CnocoObl 3a1aHUS YUCIOBBIX

bu6nuoreka [IOK

77
[IOCIEN0BATEILHOCTEMN. https://m.edsoo.ru/7f43ebda
OnpeneneHus apuPpMETHIECKON U bubnmoreka [JOK
78 N .
reOMETPUYECKON MPOrPECCHil. https://m.edsoo.ru/7f43ed7e
(6)) n- I
18 | roonerpmmiscsott mporsooont cyunss BuGnorera LIOK
p porp Y https://m.edsoo.ru/7f43f58a
MEPBbHIX N YWICHOB
®dopmyitel N-ro wieHa apupMeTUIESCKOM 1
80 r€OMETPUYECKON MPOrPECCHil, CYMMBbI bubmmoteka [{TOK https://m.edsoo.ru/7f43ef2c
MEPBBIX N YWICHOB
®dopmyitel N-ro wieHa apupMeTUICCKOM 1
81 TEOMETPUUYECKOI IPOrPECCUl, CYMMEI bubmorexa [IOK
p porp Y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
dopmyitel N-ro WwieHa apupMeTHIEeCKOM 1
82 reOMETPUYECKON IIPOTrPECCUl, CYMMBI bubmorexa [IOK
p porp e https://m.edsoo.ru/7f43f8a0
MEPBBIX N YWICHOB
W300paseHue 4IeHOB apHPMETHICCKOH 1 https://urok.1sept.ru/articles/611628
83 reOMETPHUECKON MPOTPECCUi TOUKaMHU Ha
KOOPJIUHATHOMN TUIOCKOCTH
84 JInHeWHbI 1 YKCOOHEHIINATIBHBIA POCT bubmorexa [IOK
H p https://m.edsoo.ru/7f4401a6
b K
85 CoXKHBIE TTPOIIEHTHI nosmorexa [0
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https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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https://m.edsoo.ru/7f4401a6
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86 CJ10KHBIC ITPOIIEHTHI bubanoreka IIOK https://m.edsoo.ru/7f43feQe
- Peluenne NpakTHYECKUX 3324 110 TEME https://urok.1sept.ru/articles/602556
«IIporpeccumn»
- PelleHNe IPaKTHYECKHX 324 110 TEMe https://urok.1sept.ru/articles/602556
«IIporpeccumn»
89 Peluenne NPakTHYECKUX 3aa4 110 TEME https://urok.1sept.ru/articles/602556
«[Iporpeccun»
%0 Peluenne NPakTHYECKUX 3a4a4 110 TEME https://urok.1sept.ru/articles/602556
«IIporpeccun»
01 Kontponbnas padorta no teme "Uucnosbie bubnuorexa [HOK
nocjenoBaTebHOCTH" https://m.edsoo.ru/7f4404f8
IToBTOpPeHue Kypca ajaredpsi 7-9
KJIACCOB.
[ToBTOpenue, 0600IICHUE U bubmmoreka L{OK https://m.edsoo.ru/7f443b12
92 cucteMaTtu3aius 3HaHui. [IporeHTsI,
OTHOIICHHUS, TPOTIOPIIUU
[ToBTOpEeHME, 0000IIEHNE 1 bubmuoreka I{OK https://m.edsoo.ru/7f443b12
93 cUcTeMaTu3alus 3HaHU. Y paBHEHHS U UX
CUCTEMBI.
o [ToBTOpeHme, 0600IIEHNE U Bu6moreka [[OK

cucTeMaTu3anus 3Hanuil. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHISCKUM
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https://m.edsoo.ru/7f43fe0e
https://urok.1sept.ru/articles/602556
https://urok.1sept.ru/articles/602556
https://urok.1sept.ru/articles/602556
https://urok.1sept.ru/articles/602556
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

crrocoooM

[ToBTOpEeHUE, 0600IIEHNE 1
cucreMaTu3auus 3Hanui. Pemenue

95 bubmnoreka IJOK https://m.edsoo.ru/7f443fea
TEKCTOBBIX 33]1a4 apU(PMETHICCKHM
crrocobom
IToBTOpEeHME, 0000IIEHNE U

96 cucTeMmaru3anus 3HaHui. [IpeoOpazoBanue bu6nuoreka [IOK
anreOpanyecKux BhIPaKECHUH, TOMYCTUMBIC https://m.edsoo.ru/7f444364
3HAYECHUSA
[ToBTOpEeHME, 0000IIEHNE 1

97 cucreMaTu3anus 3HaHui. OyHKIHUH: bu6nuoreka [IOK
IIOCTPOEHHE, CBOMCTBA N3YYEHHBIX https://m.edsoo0.ru/7f444f44
byHKIUH
[ToBTOpeHue, 06001IeHNE 1

08 cucremaTtusanus 3HaHui. OyHKuuu: bu6mmoteka [IOK
MOCTPOCHKE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
IT , 0000

99 cniizcif;;iz (1)4;1031;2:11:1?1611:1 aduueckoe bubmorexa HOK

! . P https://m.eds00.ru/7f445516

pelieHre ypaBHEHUH U UX CHCTEM

100 = Hrorosast KOHTpoOJIbHAs paboTa

101 O000111eHIE U CUCTEMATH3AaIU 3HAHUI bu6nuoreka [IOK

102 O000111eHIE U CUCTEMATH3aIU 3HAHUI bu6nuoreka [IOK



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 0 0
INOYPOUHOE IINIAHUPOBAHHUE 110 TEOMETPHUMU 7-9 KJIACCBI.
7 KIIACC
Ne Tema ypoka KoanuectBo yacos JJIeKTPOHHbIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
n/n pecypcsl
Bcero Kontpoas IIpakTHyeckue
HbIe padoThI
padoTbI

I'naBa 1. HayaabHble reomeTpuieckue 114 bubnnorexka HOK

CBe/IeHHs
1. Toukwu, npsimast U oTpe3ok. [IpoBemiBanue 1 https://m.edso0.ru/8866b724

psSIMON Ha MECTHOCTH.
2. Jlyd u yron 1 https://m.eds00.ru/8866¢ch6a
3. CpaBHEHHE OTPE3KOB U YTJIOB 1 https://resh.edu.ru/subject/17/7/
4. JlnHa oTpe3ka 1 https://resh.edu.ru/subject/17/7/
5. H3mepenne OTpe3KoB U YIIIOB. 1 https://m.eds00.ru/8866c3ea
6. W3mepeHue yrioB Ha MECTHOCTH. 1 https://m.edso0.ru/8866c3ea

CMeKHbIE U BepTHKATIbHBIC YIIIbI 1 https://m.eds00.ru/8866c5c0
8. CMeKHbIE U BePTHKATbHBIC YIIIbI 1 https://m.edso0.ru/8866¢c7be
9. [epnienaukynsapusie npsmbie. [loctpoenue 1 https://resh.edu.ru/subject/17/7/
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://resh.edu.ru/subject/17/7/

IIPsAMBIX YI'JIOB HAa MECTHOCTH.

10.  Pemenue 3aga4 1 https://resh.edu.ru/subject/17/7/

11. KonrponbHas pabora mo reme 1
«HavaspHble TEOMETPHYECKUE CBEICHUSY.
I'nasa 2. TpeyrojibHuKH 154 bubnmoreka [JOK

12. TpeyronpHuK 1 https://resh.edu.ru/subject/17/7/

13. IlepBhIii IpU3HAK paBEHCTBA 1 https://m.edsoo.ru/8866d1fa
TPEYTrOJbHUKOB

14. [TepBbiit IpU3HAK paBEHCTBA 1 https://resh.edu.ru/subject/17/7/
TPEYTrOJIbHUKOB

15. [MeprieHAUKYIISAP K TPSAMOI 1 https://m.edso0.ru/8866d6fa

16. Menuanbl, OUCCEKTPUCHI M BBICOTHI 1 https://m.eds00.ru/8866d880
TPEYroJbHUKA

17. CBoiicTBa paBHOOCIPEHHOTO TPEYrOJIbHUKA 1 https://m.edso0.ru/8866e26¢

18. Bropoit mpu3Hak paBeHCTBa 1 https://resh.edu.ru/subject/17/7/
TPEYTrOJIbHUKOB

19. Bropoit mpu3Hak paBeHCTBa 1 https://m.edso0.ru/8866d34e
TPEYTrOJIbHUKOB

20. Tpetuii npu3HaK paBeHCTBA 1 https://m.edso0.ru/8866e01e
TPEYTrOJBHUKOB

21. Tpetwuii npu3HaKk paBeHCTBA 1 https://m.edso0.ru/8866e88e

TPEYroJIbHUKOB
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https://resh.edu.ru/subject/17/7/
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22, OKpYKHOCTB 1 https://resh.edu.ru/subject/17/7/
23. [TocTpoeHust UPKYIEM U JTHHEHKOM. 1 https://resh.edu.ru/subject/17/7/
[TpakTuyeckas padora.
24, [TpuMepsbl 3a1a4 HA IIOCTPOEHUE 1 https://resh.edu.ru/subject/17/7/
25.  Pemenue 3anau 1 https://resh.edu.ru/subject/17/7/
26. Konrtponsnas padora no reme «IIpu3naku 1
PaBEHCTBA TPEYTOJIbHUKOBY
I'naBa 3. IlapannenbHble NpsiMble 114 bubnmnorexka HOK
217. OmnpeneneHne mapauielibHbIX TPSIMBIX 1 https://m.eds00.ru/8866ef64
28. [Tpu3Haky napaieIbHOCTH IBYX MPSIMBIX 1 https://m.edso0o.ru/8866f086
29. [Mpu3HaKy napaieIbHOCTH IBYX MPSIMBIX 1 https://resh.edu.ru/subject/17/7/
30. [MpakTHueckue crocoObl MOCTPOCHHUSI 1 https://resh.edu.ru/subject/17/7/
napasuieIbHbIX IPSMbIX
31. Axcroma napauIebHBIX MPSMBIX 1 https://resh.edu.ru/subject/17/7/
32. Teopemsi 00 yriax, 00pa3oBaHHBIX IBYMSI 1 https://m.edso0.ru/8866f3b0
napasuieIbHbIMU IPSMBIMU M CEKYIICH
33. Teopemsi 00 yriax, 00pa3oBaHHBIX IBYMS 1 https://resh.edu.ru/subject/17/7/
napauIeIbHBIMH PSMBIMA B CEKYIIEH
34. VTIIbI ¢ COOTBETCTBEHHO MapalieIbHBIMU 1 https://resh.edu.ru/subject/17/7/

nim

HepHeH,[[I/IKy.HﬂpHBIMI/I CTOpOHaAMH
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35. | Pemrenue 3agau 1 https://resh.edu.ru/subject/17/7/
36. | Pemenne 3agau 1 https://resh.edu.ru/subject/17/7/
37. KonTponbHast paboTta 1mo teme 1
«[TapannenbHOCTh MPSMBIX)
I'naBa 4. CooTHOLIEHHNS MEKAY 174 bubmmoreka [IOK
CTOPOHAMM H YIJIaMH TPEYroJbHUKA
38. Teopema 0 cymMe yIiIOB TPEYroJbHUKA 1 https://m.edso0.ru/8866f630
39. OcTpOyroJibHbIH, IPSIMOYTOJIBHBINA 1 1 https://m.edso0.ru/8866f8ba
TYHOYTOJIbHBINA TPEYrONIbHUKH
40. Teopema 0 COOTHOIICHHSIX MEXKITY 1 https://m.edso0.ru/8866fa5e
CTOPOHAMH U YTIJIAMH TPEYroJbHUKA
41, Teopema 0 COOTHOIICHUSIX MEXKITY 1 https://resh.edu.ru/subject/17/7/
CTOPOHAMH U YTJIAMH TPEYTOJIbHHUKA
42, HepaBeHCTBO TpeyronpHIKa 1 https://m.eds00.ru/8866e3a2
43.  Pemenue 3anau 1 https://resh.edu.ru/subject/17/7/
44, KonrpospHas padota o Teme «Cymma 1 https://m.edsoo.ru/8866echc
YIJIOB TPEYrONbHUKA
45. HexoTtopsie cBoicTBa U MPU3HAKH 1 https://resh.edu.ru/subject/17/7/
NPSAMOYTOJIBHBIX TPEYTOJLHUKOB
46. HexoTtopsie cBoicTBA U MTPU3HAKH 1 https://m.edsoo.ru/8866eb22
NPSAMOYTOJIBHBIX TPEYTOJLHUKOB
47, [Tpu3HaKy paBeHCTBA MPSMOYTOJILHBIX 1 https://resh.edu.ru/subject/17/7/
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TPEYroJIbHUKOB

48. Paccrosinue oT TOYKH 0 MPSIMOM. 1 https://resh.edu.ru/subject/17/7/
PaccrosiHue Mex 1y napasuieabHbIMU
OPSMBIMA

49, Paccrosinue oT TOYKH 0 MPSIMON. 1 https://resh.edu.ru/subject/17/7/
PaccrosiHne Mex 1y napasuieabHbIMU
OPSMBIMA

50. [TocTpoeHue TpEYroabHHUKA [0 TPEM 1 https://m.edso00.ru/88671188
JJIEMEHTaM

51. [TocTpoeHue TpeyroyibHUKA MO TPEM 1 https://m.eds00.ru/886712d2
dNIEMEHTaM

52.  Pemenne 3amau 1 https://resh.edu.ru/subject/17/7/

53.  Pemenue 3agau 1 https://resh.edu.ru/subject/17/7/

54, ITpakTryeckas pabora 1
I'maBa S. I'eomeTpu4eckue MecTa TO4eK. 104 bubnuoreka [JOK
CummeTpuvHbIe PUTYpDI

55. CBoiicTBa OMCCEKTPHCHI yriia 1 https://resh.edu.ru/subject/17/7/

56. CBolicTBa CepeTMHHOTO MEPIECHIUKYISPA K 1 https://resh.edu.ru/subject/17/7/
OTpe3Ky

57, CBoiicTBa AMaMETPOB U XOPJ OKPYKHOCTH 1 https://m.eds00.ru/88670800

58. Tpu ciy4ast B3aMMHOTO PacIioyiOKEeHHs 1 https://m.eds00.ru/88670e9a
OKPYKHOCTH U IIPSIMOU

59. KacatenbHast 1 cexymiast K OKpY>KHOCTH 1 https://m.eds00.ru/88670a62
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60. BrrcanHas 1 onucaHHas OKPYKHOCTH 1 https://m.edso00.ru/8867103e
Tpeyroabauka. OKpyKHOCTb, BIIMCAHHAS B
yroJ.
61. ®durypsl, CHMMETPHYHBIC OTHOCUTEIBHO 1 https://resh.edu.ru/subject/17/7/
NpAMOi1
62. OceBast cuMMeTpHs U €€ CBOMCTBa 1 https://resh.edu.ru/subject/17/7/
63.  Pemenne 3amau 1 https://resh.edu.ru/subject/17/7/
64. KonTponbhas padora no reme «PaBeHCTBO 1
PSIMOYTOJIBHBIX TPEYTOJbHUKOB.
KacarenbHas Kk OKpyKHOCTH»
IoBTOpEHHE 44 bubnmnoreka HOK
65. [ToBTropenue o teme «TpeyronbHUKIY. 1 https://m.edso00.ru/886715h6
66. [ToBTropenue mo teme «IlapamieabHOCTh 1 https://m.edso00.ru/886716ec
TPSMBIX».
67. [ToBTopenue mo Teme «OKPY>KHOCTBY. 1 https://resh.edu.ru/subject/17/7/
68. HToroBo-000011aroIuii ypok mo Kypcy. 1 https://m.edso00.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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8 KVIACC

KoaunuecTBO 4acoB

Ne Tema ypoxa DJIeKTPOHHbBIE U (PPOBbIE 00pa3oBaTeIbHbIE
n/o Beero KOHTpOJIbH HpaKTI/I'—IeCK pecypcbl
ble padoTbl | He paboThl
1 BbIIyIIbIA 4CTEIPEXYronbHHIK. 1 bubmuoreka [{OK https://m.edso0.ru/88671af2
YeThIpexyrojabHUK.
2 [Mapamienorpamm, ero Npu3HaKyu U CBOWCTBA 1 bubnmnorexa LIOK https://m.edsoo.ru/88671ca0
3 [Mapamienorpamm, ero Npu3HaKyu U CBOWCTBA 1 bubnmnorexa LIOK https://m.edsoo.ru/88671ca0
4 [Mapamienorpamm, ero nNpu3HaKu U CBOWCTBA 1 bubnmnorexa LIOK https://m.edsoo.ru/88671ca0
YacTHbIC CITy9au MmapauieiorpaMMoB
5 (MpsIMOYTOJTBHHK, POMO, KBaJIpar), ux 1 bubnuorexa LIOK https://m.edsoo.ru/88671dea
NPU3HAKU U CBOWCTBA
YacTHbIE CITy9au MmapauielorpaMMOB
6 (MpsIMOYTOJTBHHK, POMO, KBaJIpar), ux 1 bubnuoreka LIOK https://m.eds00.ru/88671f20
NPU3HAKU U CBOWCTBA
YacTHbIE CITy9au MmapauieiorpaMMoOB
7 (IpsAMOYTOIBFHUK, pOMO, KBaparT), UxX 1 bubmmoreka LIOK https://m.edsoo.ru/8867209c
NPU3HAKU U CBOWCTBA
8 Tpanernust 1 bubnunoreka [OK https://m.edso0.ru/88672358
9 PaBHOOOKAs ¥ TIPSAMOYTOJIBHAS TPATICIINN 1 bubaunoteka [IOK https://m.edso0.ru/8867252e
10 PaBHOOOKAs ¥ TIPSAMOYTOJIbHAS TPATSIIUN 1 bubnunoreka [OK https://m.edsoo0.ru/88672858
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MeTOI[ YABOCHUA MCIUAHBI ITPU PCIICHUN

11 bubanoreka ITOK https://m.edsoo.ru/88672b14
3a/1a4.

12 IleHTpanbHas CHMMETPHSI. bubmmoreka L{OK https://m.edsoo.ru/88672b14

https://uchitelya.com/geometriya/56696-

PelleHe 3aa4 110 TeMe konspekt-uroka-reshenie-zadach-po-teme-

13 «deTHIPEXYTOMEHHKI chetyrehugolniki-8-klass.html

14 ,I,<0HTp OUbHAt pa60Ta" 1o Teme bubnuorexa LIOK https://m.edso00.ru/88672c9a

YeThIpEXYTroabHUKH

15 HOHf[THe [ITOTHAI MIOTOYTOJIRHITKA H ce bubmuoreka [{OK https://m.edsoo.ru/886745fe
CBOJCTBA.

16 [Tnomanp KBaxpara v MPsIMOYTOJIbHHKA. Bbubmnoreka ITOK https://m.edsoo.ru/88674860

17 opMyIIBI JU1 ILIOMIA)H TPEYrONbHHKa, Bu6munorexa LIOK https://m.edsoo.ru/88674a22
napajuiesiorpaMma

18 opMyIIBI JU1 ILIOMIA)H TPEYrONbHHKa, bubamnorexa ITOK https://m.edsoo.ru/88674a22
napajuiesiorpaMma

19 [Tnomaap Tpameun. bubanorexa [JOK https://m.edsoo.ru/88675288

20 [Tnomane Tpamneuuu. bubmuorexa IHOK https://m.edso0.ru/8867542¢

21 Brruncnenue miomaziei cioKHbIX QUryp. bubmuoreka I{OK https://m.eds00.ru/88674e78

22 [Tnomanu uryp Ha KieT4aToi Oymare. bubnmorexa [IOK https://m.edsoo.ru/8867473e

23 Teopema ITudaropa. bubmmoreka L{TOK https://m.edsoo.ru/88675918
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24 Teopema ITudaropa. Bbubmnoreka I{OK https://m.edsoo.ru/88675918
25 Teopema, obpartnas reopeme [Tudaropa. bubmmoreka LITOK https://m.edsoo.ru/88675abc
26 dopmyna ['epona. https://resh.edu.ru/subject/lesson/2012/main/
97 Pemenue 3a1a4 ¢ npakTH4eCKUM
COJICPIKAHHEM.
28 Pemenue 3a1a4 ¢ IpakTHYECKUM
COJIEPIKAHHEM.
KonTposbHas padora no teme «Ilnommaan
29
¢uryp. Teopema [Tudaropan.
[IponopuronansHele 0Tpe3kH. Teopema
30 daseca u Teopema 0 IPONOPIIHOHATBHBIX bubnuorexa LIOK https://m.edsoo.ru/8867337a
OTpe3Kax
bubmmoreka [{OK https://m.edso0.ru/8867337a
Omnpenenenre NOA0OHBIX TPEYTOJIbHUKOB.
31 OTHoOIIEeHNE MIO0IAAEH MO J0OHBIX https://resh.edu.ru/subject/lesson/2014/main/
TPEYTOJBHUKOB.
32 [TepBbIit MpU3HAK TOA00US TPEYTOIHLHUKOB bubnmnoreka [IOK https://m.edsoo.ru/88673bae
33 [TepBbIit MpU3HAK O00UST TPEYTOIHLHUKOB bubmmoreka L{TOK https://m.edso0.ru/88673d52
34 Bropoii npu3Hak moo0ust TpeyrobHUKOB bubnmoreka LIOK https://m.edsoo.ru/8867400e
35 Bropoii npu3Hak moo0ust TpeyrobHUKOB bubnmoreka LIOK https://m.edsoo.ru/8867400e
36 Tpertuii npu3Hak MOA00US TPEYrOJIHHUKOB bubnmorexa [IOK https://m.edsoo.ru/88673bae
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Pemenue 3aaa4 Ha IPUMCHCHUC ITPU3HAKOB

37 bubmmnoreka ITOK https://m.edsoo.ru/8867400e
OI00MSI TPEYTOJILHUKOB.
38 Konrponsnas padora mo teme «Ilogobue
TPEYTOJIBLHUKOBY
39 Cpenusist THHHUS TPEYTOJbHUKA bubmmoreka LIOK https://m.edsoo.ru/88672e0c
40 Cpenusist TUHUS TPEYTOJbHUKA bubmmoteka LIOK https://m.edsoo.ru/88672f38
41 Tpanenusi, e€ cpenHss TUHAS bubmmoreka LITOK https://m.edsoo.ru/88672358
https://www.yaklass.ru/p/geometria/8-
42 YeTsIpe 3aMevaTeIbHbIE TOUKU klass/okruzhnost-9230/zamechatelnye-tochki-
TPEyroJibHUKA. treugolnika-9279/re-054d0bd7-c71b-412f-
a420-6d023bea837f
43 IpormopIroHaIbHbIE OTPE3KU B https://resh.edu.ru/subject/lesson/3035/main/
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
https://uchitelya.com/matematika/197499-
prezentaciya-metody-podobiya-v-zadachah-na-
44 MeTton nogo0us B 3aja4ax Ha MOCTPOCHHE. postroenie.html
45 [TpakTryeckue NpUI0KEHUS TTOA00HS
TPEYTOJILHUKOB.
OmnpeencHre TPUTOHOMETPUICCKUX
46 (byHKIHIT OCTPOTO yriia HPSIMOYTOIEHOTO bubaunorexa I{OK https://m.edsoo.ru/88675d32

TPEYTOJIbHUKA, TPUT'OHOMCTPHUICCKUC
COOTHOUICHUA B IPAMOYT'OJIBHOM
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TpPEYroJbHUKE

47 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO bubmmoreka LITOK https://m.edsoo.ru/88675f44
3HAYeHUS TPUTOHOMETPHUIECKUX (YHKIIHA https://resh.edu.ru/subject/lesson/2016/main/
48 0 40 an0
s yraos 307, 457, 60°.
49 Pemenue 3amauy.
KonTponbnas pabora no teme "Cpennsas
50 JIMHHS TPEYTOJbHUKA U TPANCIIMK, Havajaa bubnunoreka [IOK https://m.edsoo.ru/8a1407e8
TpUTOHOMETpUH".
B3anmHoe pacnonoxxeHue npsMon u https://resh.edu.ru/subject/lesson/3036/main/
o1 okpyxHocTH. [IoHsATHE KacaTenbHON U
CEKYILIEH.
B3anMHOe pacnonokeHue npsaMou u https://resh.edu.ru/subject/lesson/3036/main/
52 OKpyKkHOCTH. [loHATHE KacaTenbHON U
CEKYILIEH.
B3aunMHoe pacnionoxxeHue 1Byx
53 OKpyKHOCTe#. O0IIue KacaTelbHbIC IBYX bubmmoreka [{OK https://m.edsoo.ru/8a1410a8
OKPY>KHOCTEH.
54 I'panychas Mepa Ayrit OKpYKHOCTH. bubnunoteka [IOK https://m.edsoo.ru/8a1415b2
[TonsTHE IEHTPATHPHOTO W BIUCAHHOTO yTJIa.
55 Teopema 0 BOMCaHHOM yTJIE. bubmmoreka LIOK https://m.edsoo.ru/8a141940
56 YTIIbI MEXLY XOPAAMH, KACATEIBHEIMH H bubaunoreka I{OK https://m.edsoo.ru/8al141b34

CEeKYIIUMU
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Vb MCXKAY XOopaaMHu, KaCaTCIIbHbBIMU U

57 Bbubmnoreka ITOK https://m.edsoo.ru/8a141b34
CEeKYIIUMHU

58 BrircanHbIe 1 ONMMCAHHBIC OKPYKHOCTH. bubmmoreka [{OK https://m.edsoo.ru/8a140f86

59 BrircanHbIe 1 ONMMCAHHBIC OKPYKHOCTH. bubmmoreka LIOK https://m.edsoo.ru/8a1416d4
Briucanublie U OnUCcaHHbBIC

60 YETHIPEXYTOIBHUKH, X IPU3HAKH U bubmmoreka LIOK https://m.edsoo.ru/8a1416d4
CBOICTBA

https://uchitelya.com/matematika/205461-

HpI/IMeHeHI/Ie CBOHCTB BIIMCAHHBIX U prezentaciva_vpisannye_i_opisannve_

61 OITUCAHHBIX YETBIPEXYTOJIBHUKOB TIPH chetyrehugolniki.html
PELIEHNH TEOMETPUIECKUX 33129

https://uchitelya.com/matematika/205461-

HpI/IMeHCHI/IC CBOUCTB BIIMCAHHBIX U prezentaciya_vpisannye_i_opisannye_

62 OIMUCAHHBIX YE€THIPEXYTOJBHUKOB TIPH chetyrehugolniki.html
pELIEHNH TEOMETPUIECKUX 3a/1ad

63 Permenwe 3ama4u o reme «OKpy»KHOCTBY.
Kontponbnas pabora 1o teme "Y1l B

64 OKPYKHOCTH. BriucaHnHble U ONMCaHHbBIC bubnuorexa LIOK https://m.edsoo.ru/8a141c88
YETBIPEXYTOJbHUKH"

65 HoTopenne oCHOBHbIX MOHATHH 1 METONOB Bu6mmoteka 1IOK https://m.edsoo.ru/8al4lddc
KypcoB 7 u 8 KJ1accoB, 0000IIeHHe 3HAHUN

66 ToBTOpEHHE OCHOBHKIX IOHATHH 1 METOOB Bubmmoreka LIOK https://m.edsoo.ru/8al4lefe

KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I
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[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

67 KypCoB 7 1 8 KIACCOB, 0GOGMICHIE 3HAHIi 1 bubmnoreka ITOK https://m.edsoo.ru/8a142368
68 fyf:gf (;H;Z iiigi::’;ggg;f;ig ;\f{e:;?;]s 1 Bbubmnoreka ITOK https://m.edsoo.ru/8al420ac
OBHIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
9 KJIACC
KoaunuyecTBO 4acos
JJleKTPOHHBbIE HU(POBLIE 00pa3oBaTebLHbIE
TeMa VDOKA IIpakTn4yec
Ne MY Beero KonTpoabsn KHe pecypchbl
n/n bIe padoThI
padoThI
1 I;BO,;[I(;I((:):BHOBT OpC€HHC KypCa TCOMECTpUHN 7- 1 BuGIMOTEKA HOK
KJI .
2 ?Z)IJ;I;;)SBHOBTOPGHI/E Kypca reoMeTpuu 7- 1 Bumorexa [OK
3 g?:;;;:l;:i;giiii;?giiigﬁ;of :)):I'(H 1 bubmmoreka [{OK https://m.edsoo.ru/8a144960
4 i%ﬁ;i;?;?;;iﬁ;f;:i{ﬁg?mﬂ 1 1 bubmuoreka [IOK https://m.edsoo.ru/8al44a8c
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Cymma n1Byx BekTopoB. [IpaBuio

5 bubmmorexa LIOK https://m.edsoo.ru/8a144d52
TPEYTOJIbHUKA U MapajuieiorpaMmma.

6 3aKombI CA0KEHMs BEKTOPOB. Cymma bubmmorexa LIOK https://m.edsoo.ru/8a144960
HECKOJIbKUX BEKTOPOB.

7 BrIunTanue BEKTOPOB. bu6muoreka IIOK https://m.edsoo.ru/8al44a8c

8 [IpousBeneHne BEKTOpa HA YUCIIO. bubnmoreka [JOK

9 [TpousBeneHne BEKTOpa HA YKCIIO. bubnunoreka LIOK https://m.edsoo.ru/8al44c3a

10 [TpakTuyeckas pabora «/leiicTBus Han Butmorexa LIOK
BEKTOpaMI»

11 TpiMeHeHHe BEKTOPOB K PEIICHHIO 312 bubmuoreka IIOK https://m.edsoo.ru/8al44c3a
U JIOKA3aTeIIbCTBY TECOPEM.

12 Pasnoxere peKTopa 1o 1sym bu6nuoreka IIOK https://m.edsoo.ru/8al44fbe
HEKOJUTMHEAPHBIM BEKTOpaM

13 Koopaunats! BekTopa bubmumoreka LIOK https://m.edsoo.ru/8al44fbe

14 CBA3b MOy KOOMHATAMH BEKTOPA H Bbu6mmoreka IIOK https://m.edsoo.ru/8al44fbe
KOOpJWHATAMHU €0 Havaja U KOHIIA.

https://resh.edu.ru/subject/lesson/2508/main/

15 [Tpocretinue 3a1a4u B KOOPAMHATAX.

16 /PABHCHHC JHHHH Ha ILIOCKOCTH. Bu6nuoreka IOK https://m.edsoo.ru/8a14635a
YpaBHEHHE OKPYKHOCTH.

17 bubmmorexa LIOK https://m.edsoo.ru/8a145c48

YpaBHeHue npsmoil. YTII0BOU
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Kod(ppuIeHT.

18 Perrenue 3amau mo reme «BekTopsi» bubmmorexka I{OK https://m.edsoo.ru/8al44c3a
19 Perrenue 3amau mo reme «BekTopsi» bubmmorexa LIOK https://m.edsoo.ru/8a1458c4
KonrtpomnbHast pabota mo teme
20 1
«Bektopbl»
21 OnpeﬂeﬁeHHe TPHTOTOMETPHACCKHX Bu6morexa LIOK https://m.edsoo.ru/8al424bc
¢bynkuuit yrimos ot 0° mo 180°.
OCHOBHOE TPHIOHOMETPHIECKOE https://resh.edu.ru/subject/lesson/2510/main/
22 TOXeCcTBO. DOPMYITBI PUBEICHUS
’ DOPMYITHI /TSl BEIMHCITEHHS KOODIHHAT https://resh.edu.ru/subject/lesson/2510/main/
TOYKH. YTIIOBOH KO3 PULIHEHT NpAMOI.
https://resh.edu.ru/subject/lesson/2032/main/
24 Teopema o mIOIAIN TPEYTOJIbHUKA.
25 Teopema cunycoB bubmuorexa LIOK https://m.edsoo.ru/8al42e8a
26 Teopema KOCHHYCOB bubnunorexa [IOK https://m.edsoo.ru/8a142d5e
27 Perienue TpeyroabHUKOB. bubnunorexa [IOK https://m.edsoo.ru/8al42ac0
28 Hpaxiriecioe NPHMEHEHHE TeopeM bubnmnoreka LIOK https://m.edsoo.ru/8al42c3c
CHHYCOB U KOCUHYCOB
https://resh.edu.ru/subject/lesson/2039/main/
29 VYT0J MEXTYy BEKTOPAMH.
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CxansipHOE IIPOU3BE/ICHUE BEKTOPOB.

https://resh.edu.ru/subject/lesson/2038/main/

30 CkansipHO€ MPOU3BEICHNE B KOOPAHHATAX.
https://resh.edu.ru/subject/lesson/5723/main/149
31 CBoiicTBa CKaISIPHOTO MPOU3BEICHMUSI. 171/
CkanspHOe pou3BeIeHnEe BEKTOPOB, €T0
32 [IPUMEHCHHE IS HAXOXKICHUS [UTHH U bubnmnorexa LIOK https://m.edsoo.ru/8a14539¢
YTJIOB.
33 Kontposbias p:‘,160Ta o Teme "Pemerie 1 Bu6auoreka [TOK https://m.edsoo.ru/8a14392a
TPEYrOJIBbHUKOB
34 [IpaBUNIBHBIN MHOTOYTOJIBHUK. bubmmoreka [JOK
OKpy>KHOCTb, OTIMCAHHAsl OKOJIO . .
2 NPABHJTEHOTO MHOTOYTOTEHHKA. https://resh.edu.ru/subject/lesson/2037/main/
OKpy>XHOCTb, BIIHICAaHHAs B TIPaBUIIbHBII
MHOT'OYT'OJIbHHUK.
(DOI)MYJ'II)I JUJIs1 BBIYUCJICHU S TLJIOII AU i i
% NPABHJTEHOTO MHOTOYTOTBHHKA, €ro https://resh.edu.ru/subject/lesson/2512/main/
CTOPOHBI U PAJINYCOB BIUCAHHOU U
ONMCAaHHOW OKPYKHOCTEM.
37 [TocTpoeHne npaBUIBHBIX
MHOT'OYTOJIbHUKOB.
38 Jlmka okpyxkHoctH. Pajwansas Mepa bubmmoreka [{OK https://m.edsoo.ru/8a1472c8

yria.
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[Tnomane kpyra, KpyroBoro ceKTopa u

39 bubmmorexa LIOK https://m.edsoo.ru/8al4714c
CerMeHTa.
40 Inoman: kpyra, kpyrooro cekropa i bubmmorexa LIOK https://m.edsoo.ru/8al472c8
CEerMeHTa.
" Beruucienue mwiowaseii Guryp, https://resh.edu.ru/subject/lesson/2515/main/
BKJTFOYAIOIIUX 3JIEMEHTHI KpyTa.
1 Bhlunciienne miomasei Gpuryp, https://resh.edu.ru/subject/lesson/2515/main/
BKJTFOYAIOIIUX JIEMEHTHI KpyTa.
KoHnTtposbHas paboTa 1o Teme
43 «[IpaBubHBIE MHOTOYTOJIBHUKH. J{THHA 1
OKPY>KHOCTH H IIJIOIIAJb KPyTay.
44 OToOpakeHue MIOCKOCTH Ha ceOsl. bub6mmoreka [ITOK https://m.edsoo.ru/8a147c82
45 ITousATHE ABUXKEHUSA U €TI0 CBOMCTBA. bubmmorexka LIOK https://m.edsoo.ru/8a147f16
46 [TapannenbHBINA TIEPEHOC. bubmumorexa LIOK https://m.edsoo.ru/8a147f16
47 [ToBopor. bubmumorexa LIOK https://m.edsoo.ru/8a147f16
48 [Tonsitue cummerpuu uryp. bubnuotexka [JOK
49 [IpakTrueckue NpuIoKEeHUs CAMMETPHUA. bubnuotexa [JOK
. https://uchitelya.com/geometriya/87102-
[TpuMeHEeHHE TBUKCHHIA K PEIICHUTO ) . . - . ..
50 sana prezentaciya-primenenie-dvizheniy-v-reshenii-
A zadach-9-klass.html
51 bu6nmoreka [JOK

[IpakTuueckas pabota 1o Teme
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«JIBHOKECHHS

IIpuMeHeHne NBUKEHUN K PELICHUIO

52 bu6mmoreka [JOK
3ajad.

53 Ypok-3aueT 1o TeMe «JIBHKEHUs.

54 Ionsme 0 npeobpasoanny m0A06Hs. bubnuoreka [{OK https://m.edsoo.ru/8a143ab0
[Tomo6HbBIE PUTYPEL.

55 TonobHsie MHOroyroLHKiH. Teopemst o Bu6anoreka [TOK https://m.edsoo.ru/8al43de4
nepuMeTpax U IIomaIsx.

https://www.yaklass.ru/p/geometria/9-
56 COMOTETHA I c6 CBOCTEa klass/dvizhenie-10434/parallelnyi-perenos-i-
' povorot-9251/re-f1102a69-efb3-4812-8181-
121f1d250190

57 IToroGue npon3BOIBHBIX GUTYP. bu6nuorexa [IOK
[Ipumenenue mogo0us K 10Ka3aTEIbCTBY
TeopeM. TeopeMa 0 mpOU3BEAECHUN

58 OTPE3KOB XOPJI, TEOpeMa O MPOU3BEICHUH bubaunorexa IIOK https://m.edsoo.ru/8al442da
OTPE3KOB CEKYIINX, TEOpeMa O KBajpare
KacaTeJqbHOU

59 lpuvenenne nonobus B pemernn bu6nuoreka [{OK https://m.edsoo.ru/8a143f06
F€OMETPUUYECKHX 3a/1a4

60 TIpHMEHEHHE TEOpeM B perICHIH bubmmoreka [IOK https://m.edsoo.ru/8a1443fc
F€OMETPUUYECKHX 3a/1a4

61 KonTpossHas pabora 1o teme 1 bubnurorexa I{TOK https://m.edsoo.ru/8a1447a8

"[Ipeobpa3oBanue mopoous.
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Mertpuueckrue COOTHOUIEHUS B
OKpY>KHOCTH".

62

[ToBTOpeHue, 060061IeHNE,
cucreMarusanus 3HaHui. Mismepenue
TFEOMETPUUYECKUX BEJIIMYUH. TPEeyronbHUKU

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

63

[ToBTOpeHue, 060061IeHNE,
cucremarusanus 3HaHul. [lapaiensHele
U NIEPIECHINKYJIIPHBIE TIPSAMbIE

bubmmorexa LIOK https://m.edsoo.ru/8a148650

64

[ToBTOpeHue, 06001IIeHNE,
cucreMaru3anus 3HaHui. OKpy>KHOCTb U
Kpyr. ['eomerprueckue mocTpoeHus. Y sl
B OKPYXXHOCTHU

https://resh.edu.ru/subject/lesson/2022/main/

65

[ToBTOpeHME, 0000MIICHNE,
cucTeMaTHu3alus 3HaHuil. BrimcanHurie u
OMHMCaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

https://resh.edu.ru/subject/lesson/2022/main/

66

67

68

WroroBas koHTpoJibHas paboTa

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HAaHUH

[ToBTOpenue, 060061IeHNE,
cHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bub6mmoreka [{OK https://m.edsoo.ru/8a148920

bu6mmorekxa [IOK

bu6mmorexa [IOK
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IHOYPOYHOE IINTAHUPOBAHMHE 110 KYPCY «BEPOATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX.

7 KIIACC
KoumnuecTBo yacos
DJIeKTpOoHHbIE U(POBLIE
Nem/m - Tema ypoka Beero KonrpoibHeie  IIpakTHdeckne o0pazoBaTelibHbIE pecypchbl
padoThI padoThI
1 Tabnuipl. YHopsaounBaHUe JaHHBIX U 1 bubnaunoreka [JOK
MMOMCK MH(OPMAIIUH. https://m.eds00.ru/863ec1f8
2 Tabnuupl. YnopsnounBaHue JaHHBIX U 1 1 bubmmoreka [TOK
MMOMCK MH(OPMAIIUH. https://m.edsoo.ru/863ec324
. Bbubaunoreka [JOK
3 IloxcuyéTel 1 BEIYMCIEHUS B TA0IAI[AX. 1 https://m.edsoo.ru/863ec78e
bubmmoteka IIOK
4 Cronbuatble JuarpaMmsl 1
https://m.edsoo.ru/863ed18e
bubmmoteka IIOK
5 Kpyrossie quarpammsl 1 1
https://m.edsoo0.ru/863ed602
6 Bo3pacTHO-TI0I0BEIE AHarpaMMbl 1
IToBTOpEHME U IPOMEKYTOYHBIN
7 1 1
koHTpoJib. KoHTponbHas padota Ne 1
3 Cpennee apupMeTHIECKOE YHCIIOBOTO 1 1 butmmorexa IIOK
Habopa. https://m.eds00.ru/863ed846
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bubmmnoreka [JOK https://

9 Menuana 4rciioBoro Habopa. m.edsoo.ru/863edb3e
10 Menaunana 9uciIoBOro Habopa.
1 HaubGosbliee 1 HaUMEHbIIICE 3HAYCHHE. Bubmuorexa TIOK
Pasmax. https://m.edsoo.ru/863ee07a
12 O6o3nauenus B craructuke. CBOHCTBa
CpeaHero apudMeTHIecKoro
13 [ToBTOpEHUE U TPOMEIKYTOUHBIN Bubmuorexa IIOK
KOHTpOoJIb. KonTponbHas paborta Ne 2 https://m.eds00.ru/863ee390
14 [TpuMepbI CIyYaiiHON N3MEHYHBOCTH. bubmoreka [IOK
TOYHOCTB M OTPEIIHOCTD U3MEPEHUI https://m.edso0.ru/863eedbc
15 Tennenuu u cny4yaitHble OTKIIOHEHHS
bubmmoteka IIOK
16 YacToThl 3HAYCHUI B MACCUBE JIAHHBIX.
https://m.edso00.ru/863ee69c
17 CBsi3b MEX]Ty YACTOTAMHU U CPETHUM
apupMeTUYECKUM.
18 ['pynmupoBKa JaHHBIX U THCTOTPAMMBI. bubmmoreka [IOK
Bribopia. Poct yenosexa. https://m.edsoo.ru/863ee9d0
19 Craructnueckas ycTOHYUBOCTD U

OIICHKA C ITIOMOIIBIO BLI60pKI/I
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IToBTOpEHME U IPOMEKYTOYHBIN

bubnmoreka [IOK

20
KoHTporh. KontposbHas pabora Ne 3 https://m.edsoo.ru/863eecc8
21 I'padsl. Bepiuunsl u pédpa rpada. Bubmmorexa LIOK
CTeneHp BEPLAHBL. https://m.edso0.ru/863eef52
bubnunoreka LIOK
22 ITytu B rpade. Csa3HbIil rpad.
https://m.edso0.ru/863ef236
23 3anava o KenurcOeprckux mocrax,
SIIIEpOBBI YTH U SUIEPOBBI rpadbl
24 VY TBEepKIICHHS U BHICKA3bIBAHHUS.
OTtpurnanue.
25 Y CIIOBHBIE YTBEPKICHHS.
OOpaTHbIe U paBHOCUJIbHbBIE
26 yrBepxkaeHus. [Ipuznaku u cBoiicTa.
Heo6xoauMebie 1 TOCTaTOYHBIE YCIIOBHS.
27 [TpOTHBOIIONOKHEIE YTBEPIKICHUS. bubnmoreka IOK
HoKasaTebCTBO OT NPOTHBHOTO. https://m.eds00.ru/863ef646
. bubmmoreka IIOK
[Tpumeps! c1yyaifHBIX OIMBITOB U
28 CIy4allHBIX cOOBITHI. BeposiTHOCTH 1 https://m.edsoo.ru/863ef4d4
YaCTOTHI COOBITHIA.
29 MoHeTa 1 urpaibHasi KOCTh B TEOPHH Bubuoreka IIOK

BeposTHOCTEN. Kak 1 3auem y3HaTh
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BEPOATHOCTDH COOBITHS

BepositHocTHas 3amuTa nHGOpMaIUU OT

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

30 OIIHOOK 1
31 [TosTOpenue, 06001IEHHE. 1 bubnmorexa LHOK
IlpesicTaBienne JaHHbIX. https://m.edsoo.ru/863efa24
32 I[ToBTOpEHHe, 0000LIEHHE. 1 bubmoreka [IOK
OnucarenbHas CTaTHCTHKA https://m.edsoo.ru/863efbaa
bubnunoreka LIOK
33 HOBToPeHHe, 00006menue. BeposiTHOCTH 1 https://m.eds0o.ru/863efeco
CIy4aiHOTO COOBITHSI.
34 HOBTOPeHHe, 06o6menune. CMoTp 1 1
3HAHHU.
OBIIEE KOJIMYECTBO YACOB I10 34 3 7
I[TPOT'PAMME
8 KUIIACC
KoanuectBo yacos
. DJIeKTpOHHbIe NG poBbIE
Nem/m - Tewa ypoka B o0pa3oBaTebHBIE pecypchl
cero Konrpoasusie = Ilpakruueckue
padoThI padoThI
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[ToBTOpEeHHE 1 0000IIIEHHE IO TEMaM

bubnunoreka LIOK

1
Kypca 7 kiacca. https://m.eds00.ru/863f029%
5 [ToBTopenue u 0000IIEHNE 11O TEMaM bubmuoreka [IOK
Kypca 7 kJacca. https://m.edso00.ru/863f03fc
3 [ToBTOpenue u 0000IIEHNE 11O TEMaM bubmuoreka [IOK
Kypca 7 Kiacca. https://m.eds00.ru/863f0578
4 MHOX€eCTBO, TOJIMHOKECTBO, IPUMEPHI bubnnorexa [JOK
MHOKECTB. https://m.eds00.ru/863f1180
5 Omnepanuu HaJ MHOXKECTBAMU. bubnnorexa [JOK
Juarpammsl Diinepa. https://m.eds00.ru/863f143c
6 Omnepaiuu HaJl MHOKECTBAMU. bubnunoreka LIOK
Huarpammsl Diinepa. https://m.eds00.ru/863f143c
7 MHoecTBa pelIEHU HEPABEHCTB U bubmuoreka [IOK
CHUCTEM. https://m.edso00.ru/863f143c
8 [TpaBmiio yMHOKEHHS bubmorexa LOK
P ™ ’ https://m.edsoo.ru/863f2cd8
OnemeHTapHble coObITHs. CllydaiiHble
9 coObITHs. BeposTHOCTH 371eMEeHTapHBIX bubmmnoreka [JOK
coObITHI. PAaBHOBO3MOKHBIE https://m.edso00.ru/863f1dec
DIIEMEHTApHBIE COOBITHSI.
10 brnaronpustcTByomue seMeHTapHbIC bubnmnoreka [JOK

coObITHsI. BeposiTHOCTH cOOBITHI
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brnaronpusTCcTBYIOIMME IIEMEHTAPHBIE

bubnunorexa LIOK

11
coObITHs. BeposTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
O C PaBHOBO3MOX
12 3HIE:I:\ZZII){ITapH:;H: col\gLITE;I\IE/IH bubmorexa LIOK
. P . ' https://m.edsoo.ru/863f21ca
CrnyuaiiHblii BEIOOD.
13 Ypok moBTOpeHust U 0000IICHHUS.
BeposiTHOCTH COOBITHIA.
14 PaccenBanue YMCIOBBIX JAHHBIX. bubnuoreka [{OK
OTKJIOHEHUSI. https://m.edso00.ru/863f0a50
15 Jucnepcus uncioBoro Habopa. bubmmoreka [JOK
O6o3HaueHus U GOPMYIIBI. https://m.eds00.ru/863f0a50
16 CraniapTHOE OTKJIIOHEHUE YHCIIOBOTO bubmmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
17 JnarpaMMbl paccenBaHUs bubmaorexa LIOK
P P https://m.edso00.ru/863f0ea6
HepeBo. CBoiicTBa aepeBa: BuGamorexa [IOK
18 €IMHCTBCHHOCTH ITYTH, CYIIECTBOBAaHUE https://m.eds00.ru/863f2ade
BUCSYCH BEPIIMHBI, CBI3b MEXKTY YHUCIOM
BepIIMH 1 YHCIOM PEGep https://m.edsoo.ru/863f2bac
19 JlepeBo Cly4aifHOro SKCIepUMEHTA bubmorera TIOK
p v P ) https://m.edsoo.ru/863f2ade
20 Jlornueckue COr3bI «U» U «UITH».
21 OTpuliaHye CI0XKHBIX YTBEPKICHHH.
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22

Kontposbnas padora Ne 1.

OnpeneneHne CIy4aifHOro COOBITHS.

bu6nmoreka [IOK

23 [IpoTrBOMOI0XKHOE COOBITHE https://m.edso0o.ru/863f2f8a
Huarpamma Diinepa. O0beAMHEHUE U bubmmoreka [JOK
24 nepecedeHne coObITHI https://m.eds00.ru/863f3214
HecoBmecTHBIE COOBITHS. https://m.eds00.ru/863f3372
o5 HecoBmecTHble coObiTus. ®opmyina Bu6moteka [IOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
[TpaBmii0 YMHOKEHUS BEPOSITHOCTEH.
26 YEJ'IOBHa}Iyll:Ie OSITHOCTh II)‘IGSaBI/ICI/IMLIe bubmmorexa [JOK
p ' https://m.edsoo.ru/863f38ae
COOBITHS
[TpaBrii0 YMHOKEHUS BEPOSITHOCTEH.
27 yl(::J'IOBHa}Iyll:Ie OSITHOCTh II)‘IGSaBI/ICI/IMLIe bubmorexa LOK
p ’ https://m.eds00.ru/863f3b06
COOBITHS
28 JlepeBo Cly4aifHOrO OIbITa bubmorexa LOK
p v ' https://m.edso0o.ru/863f3cbe
29 [IpencraBnenue cayyaitHOro bubmuoreka [IOK
JKCIIEpUMEHTA B BUJIE JIEPEBa. https://m.edso0.ru/863f3f20
IToBTOpenue, 0000IIEHHE.
31 IT :TC”I;a]I;I'I/ICHI/Ie aif:: OnucarenbHas bubmorexa HOK
pell & ' https://m.eds00.ru/863f4128
CTaTHCTUKA
32 IMoBTOpenue, 0600mEeHue. Y cIoBHAs https://resh.edu.ru/

BEPOATHOCTb U HE3aBUCUMBIC COOBITHS.

177



https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://resh.edu.ru/

bubnunoreka LIOK

33 Hosroperne, obobuene. Tpaget 1 https://m.eds00.ru/8634312
Hroroast KOHTpOJIBbHAS paboTa IO
34 temaMm "CirydaiiHble COOBITHSL. 1 1
BepositHocTs. ['padsr"
OBIIEE KOJIMYECTBO YACOB I10 34 9 1
[TPO'PAMME
9 KNIACC
KoanuectBo yacos
. DJIeKTPOHHbIEe HH(POBbIE
Ne n/n Tema ypoka Beero KOHTpOJIbHBIe HpaKTI/I‘leCKI/Ie Oﬁpag()BaTe_]]bele pecypcbl
padoThI padoThI
bubmmoteka IIOK
1 [ToBTopenue.lIpeacrapnenue n1aHHBIX 1 htts://m.eds00.ru/863f47ea
bu6nunorexa LIOK
2 [ToBTOpenue.OnucaTenbHas CTATUCTHKA 1 httos://m.eds00.ru/863f47ea
3 [ToBTOopenne.Onepannu HaJl COOBITUIMHU 1
4 [ToBTOopenue. HezaBUCMMOCTD COOBITHIA. 1
5 KombOunaTopHOE npaBuiio yMHOXKEHUS 1 bubnmorexa LIOK
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https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16

[lepecranoBku. @axropuan. Coueranus

bubnunoreka LIOK

0 ¥ YHCIIO COYCTAHHH. https://m.edsoo.ru/863f4e16

bubnunoreka LIOK

! Tpeyrompuik Hacians https://m.edso0.ru/863f5014
[IpakTuyeckas padora "Brruncienue

8 BEPOSITHOCTEU C UCIIOJIb30BAHUEM Bu6muotexa [JOK
KOMOMHATOPHBIX (YHKIIUH 3JICKTPOHHBIX https://m.edso0.ru/863f5208
prlniziig
I'eomerprueckast BEpOATHOCTb.

9 Crny4aiiHblid BBIOOp TOYKH U3 (DUTYPHI HA Bbu6mmoteka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'H https://m.edso0.ru/863f5884
OKPY>KHOCTH
['eomeTpuueckast BEpOSATHOCTb.

10 CrnyuaiiHblil BBIOOP TOUKH U3 QUTYpHI HA bubmmnoreka HOK
IUTOCKOCTH, U3 OTPE3Ka, U3 IyTH https://m.edso0.ru/863f5a50
OKPYXHOCTH

11 Hcneitanue. Ycnex u Heynava. Cepus bubmuorteka [IOK
UCIIBITAaHHH JIO TIEPBOTO yCIexa https://m.eds00.ru/863f6162

12 Hcneitanue. Ycenex u Heynava. Cepus bubmuoreka [IOK
UCIIBITAaHHH JIO TIEPBOTO yCIexa https://m.edso0.ru/863f6356

13 Hcnbitanusa bepnymm. BepostHocT bubmuorexa [JOK
COOBITHI B CepUU UCTIbITaHUH bepHyn https://m.edso0.ru/863f64d2

14 Ucneitanus bepnysmiu. BepostHoctu bubmuoreka [JOK

coObITHI B cepuu uctibiTanuit beprymnnu
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https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680

[IpakTuueckas padora "Mcnbeiranus

bubnunoreka LIOK

15 bepuymim" https://m.edsoo.ru/863f67de
16 Crny4daifHasi BeJIMUMHA U pacipeiesieHre bubmmoreka [JOK
BEPOSTHOCTEH https://m.edsoo.ru/863f6b44
17 MaremaTHuecKOe OXKHIAHHC U bubnunoreka LIOK
JUCIIEPCHS CITy4aliHON BETUYHMHBI https://m.edsoo.ru/863f6da6
18 Maremarnueckoe oXKUIaHUE U bu6nmorexa LIOK
JIMCTICPCHSI CITyYaHOM BETUUHHBI https://m.edso0.ru/863f6da6
https://resh.edu.ru/subject/lesson/3409/
19 Jlucriepcust ¥ CTaHIAPTHOE OTKIIOHCHHUE. main/
20 MaremaTHuecKoe OXHUIAHUE CITyJaHON BuGmorexa LOK.
BEIIMYHHBL.
21 IToHsiTHE 0 3aKOHE OOJBIINX YUCEI U €ro bu6nmorexa LIOK
PUMCHEHHU. https://m.edso0.ru/863f72c4
22 KonTponbHas pabora.
23 O06o0meHne, cucTeMaTr3alus 3HaHHH. bubnuoreka [{OK
[pencraBneHne TaHHBIX https://m.eds00.ru/863f783c
24 O0001Ienne, cucTeMaTH3aI s 3SHAHUH.
OmnucarenabHas CTaTUCTHKA
O0001Ienne, cUCTEMAaTH3aIs 3HAHNH.
but6mmorekxa [IOK
25 [IpencraBnenne nanupix. OnucaTenbHAas

CTaTUCTHUKA
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https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6da6
https://resh.edu.ru/subject/lеsson/3409/main/
https://resh.edu.ru/subject/lеsson/3409/main/
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a

26 O06o001IeHre, cucTeMaTH3aIusl 3HAaHHUH. 1 bubnnorexa [JOK
BeposaTHOCTH ci1y4aiiHOro COOBITHS https://m.edsoo.ru/863f7ade
O0001enne, cucreMaTH3aus SHAHUH.

27 BeposarHocTs CirydaiiHOro COOBITHS 1 bubmorexa [IOK

p i ' https://m.edso0.ru/863f7c9c
DJIeMEHTBl KOMOMHATOPUKH

28 O06o001IeHre, CUCTEeMaTH3alusl 3HAHHH. 1 bubnuorexa [IOK
DjeMeHThl KOMOUHATOPUKH https://m.edsoo.ru/863f7e54
O0001enne, cucreMaTH3aus SHAHUH.

29 OneMeHTs KOMOMHATOPUKHU. ClrydaiiHble 1 bubmorexa [IOK

PHICH. LTy https://m.edso0.ru/863f8408
BEJIMYMHBI M pacrpeaeIcHus

30 O0001IeH e, cUCTEMATH3aIMs 3SHAHUH. 1 bu6nmorexa LIOK
Ciy4aiiHble BEJIMYMHBI M PACIIPE/ICIICHUSI https://m.edsoo.ru/863f861a

bu6nunorexa LIOK

31 Hrorosast KOHTpOJIbHAS paboTa 1 https://m.edso00.ru/863f8b56

32 O0001enne, cucreMaTn3amus 3SHAaHUH 1

33 Pemenue 3amgau mo Kypcey u3 0aHka 1
mauuerx OI'D

34 Pemenue 3amgau mo Kypcy u3 0aHka 1
mauuerx OI'D

OBIIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martematuka: 5-i kinacc: 0a30BbIil ypOBeHb: yueOHHK: B 2 yacTsX, 5 kinacc/ Bunenkun H. 5., XKoxos B.U., YecHokos A.C.
u apyrue, Mocksa «IIpocsemenuey», 2023r.

MaremaTuka: 6-i kiacc: 6a30BbIM YPOBEHb: YUeOHUK: B 2 yacTax, 6 kinacc/ Bunenkun H. 5., )Koxos B.U., YecHokoB A.C. u
npyrue, Mocksa «IIpocsemenune» 2023r.

Marematuka. Anredpa: 7-il kiiacc: 6a30BbI ypoBeHb: yueOHUK, 7 kinacc/ MakapeiueB FO.H., Munatok H.I'., Hemkos K.W.
u npyrue; nox pea. Temakosekoro C.A., Mocksa «IIpocsemenue» 2023r.

Marematuka. Anredpa: 8-i1 kiiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ MakapeiueB FO.H., Munmiok H.I'., Hemkos K.N.
u apyrue; nox pea. Temakosekoro C.A., Mocksa «IIpocsemenue» 2023r.

Marematuka. Anrebpa: 9-it kiacc: 6a30BbIid YpoBeHb: yueOHUK, 9 kiacc/ MaxkapsrueB FO.H., Munmiok H.I'., Hemkos K.1.
u apyrue; nox pen. TensakoBckoro C.A., Mocksa «IIpocsemenne» 2023r.

Marematuka. BeposiTHOCTh U cTaTcTHKA: 7-9-€ Kitacchl: 0a30BbIA YPOBEHB: YUEOHHK: B 2 4acTsaX, 7-9 kiaccel/ Beiconkuit
N.P., fdmenko N.B.; nox pen. Amenko N.B., Mocksa «IIpocsemenue», 2023r.

Martematuka. ['eometpusi: 7-9-e kmaccel: 0a30BBI YpOBEeHb: yueOHHK, /-9 kmaccel/ AtanacsH JI.C., Byryzo B.®D.,
Kanomues C.b. u npyrue, Mocksa «IIpocsemenne», 2023r.

METOJINYECKHUE MATEPHAJIBI IS YYUTEJIA

1.MatemaTuka: 5-i kiacc: 6a30BbIil ypOBEHb: yUeOHUK: B 2 yacTax, 5 kinacc/ Bunenkun H.A., XKoxos B.U., YecnokoB A.C. u
npyrue, Mocksa «IIpocsemenne», 2023r.

2. Marematuka: 6-if kjacc: 0a30BbIi ypoBeHb: YueOHUK: B 2 yacTsx, 6 kiacc/ Bunenkun H.S., Koxos B.U., YUecHokoB
A.C. u npyrue, Mocksa «IIpocBemienue» 2023r.
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3. Marematuka. Anrebpa: 7-i kimacc: 6a30BbIi ypoBeHB: yueOHUK, 7 kinacc/ MakaperaeB FO.H., Munmtox H.I'., Hemkos
K.W. u npyrue; noxa pen. Tensikosckoro C.A., Mocksa «IIpocBemienue» 2023r.

4, Marematuka. Anrebpa: 8-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ MakaperueB FO.H., Munmiok H.I'., Hemkos
K.W. u gpyrue; nox pen. TenskoBckoro C.A., Mocka «IIpocsemnienne» 2023r.

5. Marematuka. Anrebpa: 9-i kiacc: 06a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ MakapeiueB FO.H., Munmiok H.I'., Hemkos
K.W. u npyrue; noxa pen. TensikoBckoro C.A., Mocksa «IIpocsemienue» 2023r.

6. Marematuka. BeposaTtHocTh M cTaTucTuKa: 7-9-¢ Kiacchl: 0a30BBIM YPOBEHB: YYEOHUK: B 2 dYacTsax, /-9 Kiaccel/
Briconkuit U.P., Amenko U.B.; mox pen. Amenko 1.B., Mocksa «IIpocsemenue», 2023r.

7. Marematuka. ['eomerpusi: 7-9-e kmaccel: 0a30BbIi ypoBeHb: y4eOHHK, 7-9 kmaccel/ AtanacsH JI.C., byryzoB B.®.,
Kanomues C.b. u apyrue, Mocksa «lIpocsemenne», 2023r.

8. Meroanueckoe mocodue K mpeIMEeTHON JTMHUU y4eOHUKOB 110 BepoaTHOCTH U ctatucTtuke U. P. Bricoukoro, W. B. fAmenko
nox pexa. U. B. Slmenko. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2023.

9. Marematnka : 5—6-¢ kimaccel : 0a30BBI ypOBEHb : METOJMYECKOE TOCOOME K MPEAMETHON JMHUHU. YIEOHHUKOB IO

marematuke H. 5. Bunenkuna, B. 1. XKoxosa, A. C. UecHokoBa u ap. — 2-¢ u31., ctep. — Mocksa : [IpocBemienue, 2023.

10. Martemaruka: Anrebpa : 7-9-e kiacchl : 0a30BbId YPOBEHB : METOJIMYECKOE TOCOOUE K MPEAMETHOM JIMHUM YYEOHUKOB TI0
anrebpe MaxkapsiueBa FO.H., Munatox H.I'., HemkoBa K.1. u ap.; Mocksa «IIpocBemenue» 2023r.

11. Matemartuka: ['eomeTrpus : 7-9-e xiaccel : 0a30BbIi ypOBEHB : METOJUYECKOE MOCOOHE K MPEIMETHON JTMHUN YIeOHUKOB
o reometpun Atanacsina JI.C., byry3osa B.®., Kagomuesa C.b. u ap. ; Mocksa «IIpocsemienue» 2023r

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bubmoteka IIOK
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