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Pabouas mporpamma (nanee — Ilporpamma) mo npeametry «MaremaTuka
ajpecoBaHa OOydYalIIMMCS C HapylleHUsIMU cliyxa (BKJIOuYas KOXJIEAPHO
UMILJIAHTUPOBAHHBIX ), TIOJYUYaIOIIMM OCHOBHOE oOliee obpazoBanue. [Iporpamma
pazpaborana Ha ocHoBe DefepanbHOIO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro obmiero oopazoanus (IIpukaz Munnpocsemienusi Poccun
or 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM KOCTULIUU
Poccuiickoit ®@enepanuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC
000), Konmenuuu pa3BuUTHs MaTeMaTHUecKoro obOpaszoBanus B Poccuiickoii
Oenepanuu (yTBEepkIeHa  pacrnopstkeHueMm  [IpaButensctBa  Poccuiickoit
®enepauun ot 24 nekadbpsa 2013 r. Ne 2506-p), mporpamMbl BOCIHTAHHS — C
yu€TOM TpoBepsieMbIX TpeboBaHMII K pe3yiapTaTaM oOcBoeHusi (OCHOBHOMU
00pa30BaTeNbHOM MPOrpPaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHMU.

HosicHuTeILHAS 3aIUCKA

Marematuka, SBJSISICH OJHUM W3 CHCTEMOOOpPA3yIONIMX MPEAMETOB
MaremaTtuka, SBISISICh OJIHUM U3 CHUCTEMOOOPA3yIOIIMX MPEAMETOB IIKOJILHOTO
o0Opa30oBaHUsl, UTPACT BAKHYIO POJIb B JIMYHOCTHOM M KOTHUTHBHOM Pa3BUTHH
oOy4aronuxcs ¢ HapyeHusiMu ciayxa. CojepxaHue JaHHOTO Kypca COJIEHCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS, OBJIAJICHUIO PAIIMOHAIBLHBIMU CIIOCOOAMH |
MpUEMAMHU OCBOEHUSI MAaTEMaTUYECKOTO 3HAHMS, OCO3HAHUIO 3aKOHOB, KOTOPbIE
JIeXKAT B OCHOBE HM3YyYa€MbIX SIBJICHUM, a TAKXKE CYIIECTBYIOIIMX B3aUMOCBS3EH
MEXKTy SIBICHUSIMU.

3HauMUTENbHA POJIb Kypca MaTEMAaTUKH IS OBJIAJECHUS OOYYAIOIIMMUCS C
HapyLIEHUsMH CIyXa COLUAIbHBIMM KOMIIETEHIMSIMHU, BKIIIOYasg CIIOCOOHOCTH
pemarb 3Ha4MMbIE /I TOBCEAHEBHOM JKM3HM YEJIOBEKa MPAKTHUUYECKUE 3a7ayH,
YMEHUE UCIO0JIb30BaTh MNPUOOPETEHHBIE 3HAHMS ISl U3YUYEHHUS OKpYXKarollen
JIEUCTBUTEIBLHOCTH.

ConepxaHue Kypca MaTeMaTUKH SIBJISIETCS Ba)XXHbBIM M JJISI YCHEUIHOTO
OCBOCHHMsI MPOTPAMMHOI0 Marepuaia Mo JAPYrUM y4eOHBIM IUCHIUIUIAHAM, IS
MIPOJIOJDKEHUS 00yUeHUs B CUCTEME HETIPEPHIBHOTO 00pa30BaHus, sl TOJITOTOBKU
MOJIPACTAOILEr0 OKOJIEHHS K TPYAOBOU JESITEIIBHOCTH — B CBSI3M C HEOCITOPUMOU
pOJIbI0O  MAaTEMaTHMKM B  HAYYHO-TEXHHYECKOM IIpOTrpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VYuebnas nucuumimHa «MaremaTuka» ocBauBaercsi Ha ypoBHe OOO 1o
Bapuanty 2.2.2 AOOII B mnponoHrupoBaHHele cpoku: ¢ 5 mo 10 xiaccsl
BKJIFOUHUTEIIBHO.

OCHOBHBIMM JIMHUSIMU COJEpkaHHusl ydyeOHoro kypca B 5—I10 kiaccax
ABIIAIOTCS cienyromue: «Hucnaa u BbIYUCIECHUS Y, «Anredpa» («Anredpanyeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHkuumy», «l'eomerpus»
(«['eomerpuueckue ¢Gurypsl W MX CBOWCTBa», «M3MepeHHE TeOMETPUYECKUX
BEJINYUHY ), «BEpOSTHOCTh U CTATUCTUKAY.

Pa3BuTHe yKa3aHHBIX JMHUK OCYILECTBISIETCS MApAJICIbHO: KaXKJaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, HO IIPH 3TOM B TECHOM B3aUMOICHCTBHUH.
Kpome Toro, ux o0beuHsAeT JOrHYecKas COCTaBISAIONIAs, TPAAUIIMOHHO TIPUCYIIIas
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMATHUYECKUE KYPChl M COJIEpPKATEIIbHbBIC
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auann. CpopmynupoBanHoe Bo ®PI'OC OOO tpeboBaHHe «yMETh ONEPUPOBATH
MOHATUSIMU:  ONpPEAEIIEHUE, aKCuoMma, TEeopeMa, JI0Ka3aTelIbCTBO; YMEHUE
pacro3HaBaTh HWCTUHHBIE W JIO)KHBIE BBICKA3bIBAaHUS, NPUBOAUTH IPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN pacrpeaeiseTcs o BCEM
rojgam obydenust Ha ypoBHe OOO.

B mnponecce ypokoB maTeMaTHKH OOydaroIMECs C HapYyLIICHUSIMH CiyXa
3HAKOMSITCSI C Pa3HOOOPA3HBIMH MATEMATHUYCCKUMHU TOHITHSMU W TEPMHHAMH, C
MaTeMaTHYeCcKol (hpa3eosiorueli, 4YTO TO3BOJIIET CTUMYJIUPOBATH PEUEBOE
pa3BUTHE U TpeojojeBaTh ero Hexoctatku. M, Haobopor, Onmaromaps
COBEPIIICHCTBOBAHUIO CIIOBECHOW pe4YM MPOUCXOAUT Haubosnee Tiay0okoe W
OCHOBATEJIbHOE  OCBOEHHWE  MAaTE€MaTU4YeCcKOro  3HaHMs,  (QopMHUpOBaHUE
aOCTPAaKTHOrO MbIILIEHUs. B JaHHON CBSI3W CyHIECTBEHHAs pOJb B OOYy4YEHHH
MaTeMaTUKe [MPUHAIJICKUT CcIoBy. B cooTBercTBUM cO  crnienu(puKon
00pa30BaTeIbHO-KOPPEKIIMOHHON  paboThl B XOJE€ YPOKOB  MaTE€MaTUKH
npeaycMaTpuBaeTca MpeAbsBICHUE BepOabHBIX HMHCTPYKIMWA, IMOCTAaHOBKA
CIIOBECHBIX 3aJlay, NOOYXJeHHEe OOydYalomMXCd K PACCYKICHUSIM BCIYX,
KOMMEHTUPOBAHHUIO BBITIOJIHAEMBIX JEHCTBUN, OOBSICHEHUIO OCYIIECTBIEHHBIX
orepanui. YuuTenb JOJKEH CO3/1aBaTh YCIOBUS, IIPU KOTOPHIX y OOYHAIOIINXCS C
HApYIIEHHBIM CIIyXOM OyJeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIICHUM IS
MOJYyYeHHUs] TOM WJIM HHOW MareMaTudyeckod wuHOpManuu, a Takke
MJIAHUPOBAHUSI, BBITIOJTHEHU S, MIPOBEPKHU MPAKTUYECKUX NenCTBUIN
MaTEMaTUYECKOrO COACPIKAHUS.

KornutuBHas cocrtaBismonias Kypca MAaT€MAaTHKH I03BOJISIET OOECIEYHTh
Kak TpeOyeMbIil cTaHAapTOM HEOOXOAUMBIN (0a30BbIN) YpOBEHh MaTeMaTUYECKON
MOATOTOBKH, TaK U TOBBIIMICHHBIM ypOBEHb, HEOOXOIUMBIM IJisl yTIyOJIEHHOTO
U3Y4YEeHUS IPEIMETA.

Kypc maremaTukun UMEET S[pKO  BBIPAXKEHHYIO  BOCIHTATEIbHYIO
HaIpaBJIeHHOCTh. bnarogaps pa3HoOOpa3HBIM BUIAM JEATEILHOCTH U (opmam
opraHu3anuu padboThl OO0YYAIOIMXCS Ha YpOKaX MaTEeMaTUKH TMPOUCXOIUT
BOCIIUTAHUE  LEJIEYyCTPEMJIEHHOCTH, BOJIM, HACTOMYMBOCTH, OCO3HAHHOMN
NOTPEeOHOCTH TIOBOAWTH HAYATOE JICJIO 10 KOHIIA. BBITIONHSS Te Wi WHBIE 3ajaHus,
oOyyaroluecs: ¢ HapyILIeHUSIMH CIyXa OCO3HAIOT, YTO HEOpPEKHOE OTHOILIEHUE K
paboTe, OTCYTCTBHUE COCPEIOTOYEHHOCTH TMpU PEIICHUH MPUMEPOB, 3ajad,
OCYUIIECTBJICHUM Tpapuyeckux padoT u Jp. OO0YCIOBIMBAET BO3HUKHOBEHHE
omnbok. OcymecTBisis AESATENbHOCTh B Tpylmne, B MNOATrpynmnax, mnapax,
oOyyaromuecsi € HapylIeHUEM cliyXa ydarcs OECKOH(IMKTHBIM Croco0am
peleHus MpoOJIEMHBIX CUTYaIlUi, CIOPHBIX BOIIPOCOB, MIPUHATHIO MHOTO MHEHUSI,
YBAXEHUIO K TOYKE 3pEHHUSI IPYroro YesioBeKa.

ConepxaHue ypOKOB MaTE€MaTHKH IIO3BOJIAET TakKe OO0ecreynBaTh
ACTETUYECKOE BO3JEHCTBUE HA JIMYHOCTh, B YACTHOCTH, 3a CUET MPEIbIBICHUS
aKKypaTHO BBITIOJTHEHHBIX JHUJAKTHUYECKUX TMOCOOWH, aHaim3a Hu300paKeHuH,
MIPE/ICTABIICHHBIX B YUEOHUKE, BKIIIOUAsi TEOMETPUUECKHUI MaTepural.

OcBoenne O0Oy4arOmUMMHUCS C HapYHIEHUSIMH ClIyXa MPOrPaMMHOTO
Marepualia Mo MaTeMaTHUKE OCYILECTBISETCA MPEUMYIIECTBEHHO Ha ypOKaxX MOl
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pykoBoACTBOM yuuTesns. OaHako Uil MPOYHOTO OCBOEHHMS COJEpXkKaHUS Kypca
TpeOyeTcss MPEeAYyCMOTPETh PETYJISIPHOE BBIMNOJHEHUE JOMAIHUX 3aJIaHUM,
UCKJIIOYas JTHU MPOBEJACHUSI KOHTPOJIBHBIX paboT. [Ipu onpenenenun coaepkaHus
1 00bEMa TOMAIIHETo 3aJaHusl HEOOXOAMMO Y4E€CTh HEJOMYCTUMOCTh MEePErpy3Ku
oOy4Jaronuxcs y4eOHbIM MaTEpUAIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO M TEPMHUHOJIOTHUECKYIO
JEKCUKY, KOTOpas JOJDKHAa BOMTHM B CIIOBApHBIM 3amac OO0y4aromuxcs ¢
HapyLIEHUsIMH CITyXa 3a CUET LIeJICHAIIPaBICHHOW OTpaOOTKH, MPEXIE BCEro, 3a
CUET BKJIIOUEHUS B CTPYKTYPY CIOBOCOUYETAHUM, MPEMNJIOKEHHM, TEKCTOB, B T.4. B
CBSI3M C (OPMYITUPOBKOW BBIBOJIOB, BBIABI)KCHHEM THIOTE3, OGOpMICHHEM
JIOTUYECKUX PACCYKACHUI, IPUBEICHUEM JOKA3aTEJIbCTB U T.II.

Ipunyunsr  peanuzayuu-o6paz08amenbHO-KOPPEKYUOHHOU — pabomvl  Ha
VpoKax mamemamuxu.

B cooTtBercTBUM ¢ npunyunom HayyHocmu B X0Jle 00pa3OBaTENIbHO-
KOPPEKIIMOHHOIO  Tpoliecca  IpelycMaTpuBaeTcsi, BO-TIEPBBIX, BbIOOp U
MpEebIBICHUE MaTepualia B COOTBETCTBUU C TPEOOBAHUSMHU U JOCTHXKCHHUSIMHU
COBPEMEHHOW HayKH, BKJIIOUasi MaTEMATUKY, MEIaroruKy, Cypaoneaaroruky u ap.
Bo-BTophiX, mnpuoOperaeMble  OOydYalOIMIMMHCS  3HAHUS  JIOJDKHBI  OBITh
CUCTEeMHbIMHU. Bocnpusarve HOBOro mnpeacraBisieT coOOM Mpolecc, B KOTOPOM
KaXXJ0€ BIEPBbIC OCBAaMBAEMOE SBJICHUE, TOT WJIM WHOW HE3HAKOMBIM OOBEKT
paccMaTpHUBAIOTCS B CHUCTEME Pa3HOOOpA3HBIX CBS3E€ C WHBIMU SBICHHUSIMHU U
O0OBbEKTaMM: CXOAHBIMU M OTJIUYHBIMU. B-TpeTbux, MpeabsBIsieMblid MaTepual
JIOJKEH OBITh IOCTOBEPHBIM, pacrojiaraTh MOJJUHHBIM HAyYHbIM 00bsACHEHHEM. B
KOPPEKIMOHHO-00pa30BaTeIbHOM  MPOLECCEe Ha ypoOKaxX MaTeMaTUKU  He
JIOMYCKaeTCsl ByJblrapu3alus, ype3MepHas yIpouEHHOCTh U3JI0KEHHSI 3HAHUM CO
CCBUIKOW Ha OCOOEHHOCTH 00ydYarouuxcs, 00yCJIOBICHHbIE HAPYILIEHUEM ciyxa. B
COOTBETCTBMM C JAHHBIM T[PUHIMIOM MPEAyCMaTPUBAETCS  BOIUIOIICHUE
MaTEMaTUYECKUX MPEICTABICHUIA U MIOHATUN B TOYHBIX CJIOBECHBIX 0003HAUCHUSX,
onpenenieHusix. Kpome Toro, BaXKHbIM yCIOBUEM MPHUHIIUIIA HAYYHOCTH SIBIIAETCS
Takasg oOpraHuzalus 00pa30BaTENbHO-KOPPEKLIMOHHOIO IIpoliecca, Korga y
OOy4JaronMXcst ¢ HapyIIEHUSIMH Ciyxa (OpMHUPYIOTCS aOCTpakiuu U 0000IICHUS
KaK SMIIMPUYECKOT0, TaK U TEOPETUUYECKOTO TUIA. DTO MPEANOIAracT NOCTHKEHHUE
BHYTPEHHHUX CBS3€H M 3aKOHOMEPHOCTENW MAaTEMAaTUUYECKUX SBJICHUM, OTHOIIECHUM,
3aBucuMocteil. HaydyHocTh B 00yueHMM MareMmaTuke (ajiredpe, TeOMETpUH)

Ha ypOKax MpPOBOTUTCSA CIICNHaibHas padoTa HaJ IMOHMMaHUEM, NMPUMEHEHHEM B CaMOCTOSTEIBHOW peuw,
BOCTIPHUATHEM (CIYXO3PUTEIBHO U /UM HAa CIyX C y4ETOM YPOBHS CIYyXOPEUCBOI'O PAa3BUTHs OOYYAIOUIMXCS) U
JIOCTAaTOYHO BHSATHBIM M €CTECTBEHHBIM BOCIIPOM3BEICHHEM TEMATHUYECKOW W TEPMHHOJIOTHUYECKOH JIEKCHKH, a
TaKk)Ke JIEKCUKH IO OpTaHM3aly y4eOHOH JedaTeIhbHOCTH OO0ydJarmuxcs Ha ypoke. YacTh JaHHOTO pPEUYEBOTO
MaTepuaia, yXe 3HAaKOMOTO OOydaroluMCsi, MOXKET OTpadaThiBaThCsS Ha KOPPEKIIMOHHO-PA3BUBAIOIINX Kypcax
«Pa3BuTHE BOCTIpUATHS ¥ BOCIPOU3BENEHUS YCTHOW pedm» MPHU COBMECTHOM IUIAHUPOBAHWU PabOTHI YUUTEIIEM -
MPEIMETHUKOM U YUHTEIeM-1e()EeKTOI0roM (CypIomeIarorom), pealn3yonuM JaHHbIe Kypcehl. Ha KoppeknnoHHO-
pa3BUBAIOIIKX Kypcax y OOydYaromUXCs 3aKPEIUIAIOTCS YMEHHS BOCHPHUATHS (CIYXO3PHUTENFHO W/WIH HAa CIIYX C
Y4ETOM ypPOBHS UX CIIyXOPEYEBOT'O PA3BHUTHS) U JOCTATOYHO BHATHOTO M €CTECTBEHHOTO BOCIIPOU3BEICHUS TAHHOTO
pedeBoro Marepuara.

2 [IprHIUIBI KOPPEKIIMOHHO-00pa30BaTENEHOM PabOTHl Ha ypOoKaxX MaTeMaTHKH ompeneseHs mo H.M. Ha3aposoii u
I'.H. BatoBy. Cm. Hazapoea H.M., Batos I'.H. MaTtematika ¢ MeToukoi npernonaBanus. Jlekmum. s cryn. ned.
¢-ta. — M.: U3n-8o MI'OITY, 1998. — C. 47 — 57.
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o0ecrieunBaeTcs TaKke 3a CYET MPENOCTABICHUS MaTepuana, Kacarolerocs
HMCTOPUYECKOTO PAa3BUTHS 3TOW HAYKU U €€ COBPEMEHHBIX JOCTHUKEHUM.

B cootBerctBUM C npunyunom pazeusaioweco o0OyyeHus TpeOyeTcs
oOecrieynBaTh CTAHOBJICHUE TO3HABATEIBHBIX W TBOPYECKUX CIOCOOHOCTEH
OoOy4JaronmMxcs, yHpaBJeHHE TEMIIAMH U COJACpPKAHUEM HUX MaTeMaTHYEeCKOTO
pa3BUTHS 3a CUET COOTBETCTBYIONIUX BO3JeHCTBUIA. B pe3ynbrare o0yuenue Oyaer
«BecTU» 3a coboi paszsutHe. Ilpu 3TOM Tpedyercs mpeabsiBICHUE MaTepuaia C
y4€TOM OCOOBIX 00Opa30BaTENbHBIX MOTPEOHOCTEN, PEUYEBBIX W IO3HABATEIBHBIX
BO3MOYKHOCTEM, HHIANBUAYAIbHBIX OCOOEHHOCTEN OOyYAIOIIMXCA C HApyLIEHUSIMU
ciayxa. Kpome Toro, npemycMaTrpuBaceTCsl BKIKOYEHHUE B COAEPKAHUE YPOKOB KAK
PENPOAYKTUBHBIX 3aJaHUM, TaK MW CO3JaHUE CHTyalHi IIO3HABATEIBHOIO
3aTpyJHEHHs, 3aJaHuil MpoOJIeMHOro Xapakrepa. B uyumcine TuMoB 3amaHuit
IIPEeTyCMaTPUBAETCA BBICOKHUI y/IETbHBIN BEC TAKUX, KOTOPbIE TPEOYIOT aKTUBHOIO
WCIIOJIb30BaHUs CIOBECHOU PEYM.

C yuéroMm npunyuna eocnumsigarouie2o oo6yyerus MPOrpaMMHBII MaTepua
JOJKEH OBITh OPUEHTUPOBAH Ha PAa3BUTHE Y OOYUYaAIOLIUXCS C HAPYLLIEHUSIMU CIIyXa
HOJIOKUTEIBHBIX MOpAJbHBIX U HPABCTBEHHBIX KauecTB. YUEOHBIH Marepuan
HA3BaHHOTO Kypca 00JIaJlaeT 3HAUYUTEIbHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM, B
CBSI3U C YEM JIOJKEH UCIOJIb30BaThHCS Ul PACUIMPEHUsI KPyro3opa o0yJarommxcs,
pPa3sBUTHS  KYyJbTYPbl YMCTBEHHOIO TpYyJd, COBEPILICHCTBOBAHMUS HAaBBIKOB
palMoOHAIIBHOM OpraHu3auuu padotsl U Ap. K 3HauuMbIM QakTopaMm peainzanuu
INPUHIMIIA BOCIHHUTHIBAIOIIETO OOYYEHHUsS OTHOCATCS IIyOOKOE€ 3HaHWE MpeaMera
YUHUTENIEM, UHTEPECHOE U JOCTYITHOE JIJIsl OOYHAIOIINXCS U3JI0KEHUE MaTepHaa.

Ipunyun cesasu obyuenus ¢ xHcusHvio TpeOyeT, YTOObI PU OCBOEHUU 3HAHUI
oOydJaroniyecss ¢ HapyLIEHUSIMU CJIyXa, C OJHOM CTOPOHBI, ONHPAIUCh Ha
COOCTBEHHBIM KM3HEHHBIM M MpaKTHUYEeCKUH omnbIT. C Apyrod CTOPOHBI, BAKHO
oOecrieynBaTh MPUBICYCHUE TPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEIHEBHOM
JKA3HEHHOM IIPAaKTUKE, B pasHbIX BuAax aAesarensHocTd. [IpemycmarpuBaercs
pEryJiipHOE€ O3HAKOMJICHHE OOYyYaromMXcsi € TEeM, KaK YeJIOBEK HCHOJIb3yeT
MaTeMaTUYeCKUe 3HaHMs B Pa3jMUYHbIX COIMAIbHO-OBITOBBIX CHUTYyallMsX, Ha
IIPOU3BOJICTBE U T.II.

Ipunyun npounozo yceoenusi 3uauuti 0cO00 3HAUYUM B 0Opa30BATEIIBHO-
KOPPEKIIMOHHON paboTe B CBSI3U C OCOOEHHOCTHIO OOYYaIOLIUXCS C HapylIEHUEM
ClIyXxa CpaBHUTEJILHO OBICTpO 3a0bIBATh OCBaMBaeMblid y4eOHBIM MmaTepuan. B
JAHHOW CBSI3M JUISl aICKBATHOTO OCO3HAHMS M NMPOYHOrO 3alIOMUHAHUS MaTepHalia
TpeOyeTcs omopa Ha BCE COXpaHHbIE AaHAJIMW3ATOPbl,  HCIOJIb30BAHUE
KMHECTE3UYECKUX OILLYIIEHUN B BOCIPUITHH MaTEMaTHYECKUX 00BEKTOB. BaskHbIM
TaKXXe SBISETCS YBSI3bIBAHUE BHOBb 3allOMMHAEMOrO0 C paHee NOJyYEHHBIMU
3HAHUSMH, BKJIFOYEHNE HOBOT'O 3HAHHUS B YK€ CIIOKUBIIYIOCS CHCTEMY; Pa3BUTHE
CIOCOOHOCTHM K  ONOCPEJAOBAHHOMY  3allOMHMHAHHWIO,  COBEPILEHCTBOBAHHE
COOTBETCTBYIOILIUX  MBICIUTENbHBIX TpUEMOB. TpeOyeTcss MpeaycMOTpeTh
CUCTEMATUYECKOE HCIIOIb30BaHUE YNPAKHEHUN HA NOBTOPEHUE M 3aKPEIUICHUE
IIPOMAEHHOTO MaTepurasa ¢ BKIOYEHUEM B IOBTOPEHUE HIEMEHTOB HOBU3HBI.

Ipunyun ucnonvzo8anus Ha2iA0HOCMU TPETYCMATPUBAET IOCTETICHHBIH
Iepexo] OT HANIHOCTH K CIIOBY, COYETaHWE HATISJHOCTA CO CJIOBOM.
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Peanuzanmst ganHOro mpuwHIMNA TpeOyeT ydéra TOro, YTO HATJISIIHBIE BUJIBI
MBIIUIEHUSI HAaxXOASATCA B TECHOM B3aUMOAECHCTBHM CO CIOBECHO-JIOTHUYECKUM
MbIIUIEHUEM.  Jl[aHHO€  B3aMMOJEWCTBME  HAYMHAETCS C  MBICJIEHHOIO
dbopMHpoBaHUs HATJSITHBIX OOpa30B HA OCHOBE CJIOBECHOTO TEKCTa (HAMpUMeEp,
ycJIOBHUS 3a7laun) B (popMe mepeBoia Ha sA3bIK 00pa30B COACpPKAHUS ATOTO TEKCTa
(3aaun) — yCTHOTO JIMOO MUCBMEHHOTO. B TaHHOM cilydae HarjsiaHbIA MaTepual
MPEACTAET B BUAE BHEUIHEW ONOPHI BHYTPEHHUX JCHCTBUI, KOTOPHIE BBITOIHSIET
OOyYarOIIMIICSl ¢ HAPYIICHHBIM CIyXOM II0J] PYKOBOJCTBOM menarora. [lo mepe
OBJIAJICHUS MAaTeMAaTHYECKUMHU TIOHATHSIMH, a0CTPAKTHO-JIOTHIECKUM MBIIIJICHUEM
TJIABHOE COJIepKaHUE B OOYYCHUM MATEMATHKH COCTABIISIOT HE CaMH MPEAMETHI,
SBJICHHSI, @ CYIICCTBYIOIIME MEXKIy HUMH CBS3M U OTHOMIeHUs. OObIYHON
HarJISiIHOCTH CTAHOBUTCS HEAOCTATOYHO, B CBSI3U C YEM BCTYNAET B CUIIY HPUHYUN
mooenuposarnus. OH HE TPOTUBOMOCTABIICH MPUHIMITY HATJISIIHOCTH, & SIBJISETCS
€ro BbICHIEH CTymeHblo. brarogapss MoJeIMpoOBaHUIO OOydaroluecs ¢
HapYIIEHUSMU CJIyXa B HarjsAHOM BuUJE (ITOCPEACTBOM CXeM, TIpaduKoB,
yepTeKei) OCBAaMBAIOT METOJIbI M CIOCOOBI MO3HAHUSI M3YYaeMbIX OTBICYEHHBIX
CBS3€d M OTHOLICHUM MEXAYy TMpEIMETaMHu, SBICHUSIMU, IIOUCKA HOBBIX
BHYTPEHHUX OTHOILICHWW M 3aBUCHUMOCTEH. B CBOI0O ouepenp, HEYMEPEHHOE
UCIIOJIb30BAHUE CPEJCTB HATJIAJIHOCTH MOMKET OTBJEKATh OOYYaIOIIMXCS OT
MOCTABJICHHOW TMepes; HUMU ydeOHOW 3amaund. B cooTBercTBHM C 3THUM He
npeaycMaTpuBaeTCsl 3aJepkka Ha HarAHBIX ¢dopmax JeWCTBUM, CHOCOOOB
BBITIOJTHEHHUS 3aJIaHUN B TEX Cllydasix, Korja y oOydYarolmuxcsi ¢ HapylIeHUSIMU
ciyxa c(hOpMUpPOBaHBI MBICIEHHBIE 00pa3bl ATUX JeucTBud. OpHako TMpu
BO3HUKHOBEHUHU TPYAHOCTEH B CBSI3U C OCBOCHUEM MaTepualia, MpeCTaBICHHOTO B
OTBJIICYEHHON  (dopme, TMpEeAyCMATPUBAETCS  BO3BpAllEeHWE K  HAIJISIHO-
MIPAKTUYECKOM OCHOBE 3aJaHUS.

Ipunyun unOUBUOYAILHOCO NOOX00a K 00y4arOWuUMcs B YCIOBHUSIX
KOJUICKTUBHOTO OOy4YeHHs MaTeMaTUKe TMpeaycMarpuBaeT Y4E€T TOTo, YTO
YMCTBEHHBIE, pEYEBbIC, KOMIICHCATOPHBIE BO3MOXKHOCTH OOYy4YalOIIMUXCA C
HApYIIEHUSMH CIIyXa pa3iuuHbl. B 9TOil CBA3M TpeOyeTcss WHIWBUyaTU3AIUS
3aIaHUM MO KOJUYECTBY M COJEPKAHUIO, MPEAYyCMAaTPUBAIOTCA Pa3IMYHbIE MEPbI
MTOMOIIIY Pa3HbIM 00YYarOIIHMCS.

Ilpunyun onopvl 6 00yyeHuu Mmamemamuxe HA 300pOBble  CUTbL
obyuaroujecocss TpeOyeT KOPPEKIIMOHHOW HAMpaBICHHOCTH 00pa3oBaTEIbLHOTO
nporiecca. O0yyaronmecs ¢ HapylIeHUsIMU ClIyXa OBJIQICBAIOT MaTEMaTUUYECKUMU
3HAHUSMHU TPEUMYIIECTBEHHO TMOCPEJICTBOM CIYyXO3PUTEIBHOTO BOCHPUSITHUS
y4eOHOro MaTepuajia C aKTUBHBIM NPUBJICYECHUEM COXPAHHBIX aHAIU3ATOPOB,
MOAKPEIIsis W pacliupsis IoJdydaeMmble 3HaHUS OJjarojaps MpaKTHYECKOU
JEATeIbHOCTH,  YYBCTBEHHO,  JIBUTaTEJIbHO,  OCS3aTeJIbHO  BOCIPUHHUMAs
MaTeMaTUYeCKnue OOBEKThl M sBIEHUS. Pa3HOOOpa3Hbie BUABI JEATEIHLHOCTH,
Harpy»kasi pa3JIduHbIe aHAIN3aTOPhI, Yallle UX COUYETAHHUs, TO3BOJIAIOT CO3/1aBaTh B
co3HaHun Oojiee SCHbIE W TPOYHBIE OOpa3bl TMOHATHS  U3Y4aeMOTO
MaTeMaTU4eCKOro MaTepuaa.

Ipunyun oesmenvHoCcmMHO20 NOOXOOAOTPAKAET OCHOBHYIO HAMPABIEHHOCTh
COBPEMEHHOW CHUCTEMBbI 00pa30oBaHUsl OOYYArOIIETOCs C HapYIICHHBIM CIyXOM, B
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KOTOPOW JEATEeIbHOCTh pacCMaTPUBAETCA Kak Mporecc (HOpMHUPOBAHMS 3HAHUH,
YMEHMM M HaBBIKOB UM Kak YCJIOBHE, OOECHeuMBarollee KOPPEKIMOHHO-
pa3BHUBAIOIIYIO0 HANpaBIEHHOCTh 0Opa3zoBaTenbHOrO mnpouecca. Ocodboe MecTto B
peanu3aldd  JAHHOTO  NPHUHIOMIA  OTBOAMTCS  NPEAMETHO-IPAKTUYECKOM
JEATEIbHOCTH, KOTOpas pacCMaTpuUBAETCs Kak CPEACTBO KOPPEKIHH U
KOMIIEHCAIIMM BCEX CTOPOH NCUXMKH O0YYarOUIerocsi ¢ HapyIIEHHBIM CIyXOM — B
COOTBETCTBUM C IICUXOJOTMYECKOM TEOpUEH O ACATEIBHOCTHOM ACTEPMHUHALMH
NICUXUKU.

IIpunyun eouncmea obyuenus mamemamuxe ¢ paseumuem C108eCHOU pevuu
Hepeuesvix Nncuxudyeckux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyILICHHs,
0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTAMU OOYYAIOUIUXCS C HAapYyIICHUSIMU
ciyxa. B cooTBeTcTBHM € 3TUM B XOJi¢ YPOKOB TpeOyeTcs yIensaTb BHUMaHUE
paboTe HaJ MaTeMaTU4YEeCKOW TEPMHHOJOTHMEH, paclIMpsTh 3amac MoOJENed Hu
BApUAHTOB BBICKA3bIBAHUI MAaT€MAaTHYECKOIro cojepkanus. OBiaseHue CIOBECHON
peublo B XOJI€ YPOKOB MaTeMaTUKH (ajireOpbl, T€OMETPUH) SIBISIETCS YCIOBHEM
JAIBHEMIIET0 M3Y4YEHUsl 3TOM JUCLUILIMHBL, a TAKKE€ OCBOCHMS LIMPOKOrO Kpyra
MaTEeMaTHUYECKUX U KUTEHCKUX MOHATHH, UCIOJIb3YEMBIX B OOMXO/IE.

IlenenanpaBieHHas paboTa MO Pa3BUTHUIO CIOBECHOW peun (B YCTHOM U
NUCHbMEHHON (popMax), B TOM UHCIE CIyXO3PUTEILHOTO BOCIPUATHUS YCTHOM peun,
pe4YeBoro  ciayxa, IPOM3HOCUTEIIBHOM CTOPOHBI peun  (IpekIae  BCEro,
TEMAaTUYECKOW U TEPMHHOJOTMYECKON JIEKCUKH Y4eOHON AMCIUIUIMHBI U JIEKCUKU
110 OPraHM3aIMH YIeOHOI AeATEIPHOCTH) IPEIyCMATPHBACTCS Ha Ka’KIOM YPOKeE”.

B mpouecce ypokoB MareMaTHKu TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM
CJIIOBECHOM peyu 00ecreurBaTh pa3BUTUE Y 00YUAIOIINUXCS C HAPYIICHUSIMH CIyXa
JIPYTUX NCUXUYECKHUX MPOIECCOB. B 4acTHOCTH, pelycCMaTpUBAETCSl PYKOBOJICTBO
BHUMAaHHEM OOYyYaloOIIMXCs Yepe3 MOCTAHOBKY M aHajlu3 y4eOHBIX 3a/ad, a TaKkKe
COCPENOTOYEHUE M TNONJEP)KAHME BHUMAHUS 3a CUET IPUBICYEHUS CPEACTB
HaIJISTHOCTH, BHJIEOMATEPUAIIOB, JOCTYIHBIX IO CTPYKTYpPE W COIEPKAHMIO
CIIOBECHBIX MHCTpYKUMH. Pa3zButue mnamsaru oOecnednBaercs MOCPEICTBOM
COCTaBJICHUsI CXEM, aHaju3a COjepXaHWs TalJMll, TEKCTOBBIX 3anay. Pa3Butue
MBILUIEHUSIT W €ro omepanuil oOecreunBaeTcss 3a CUET  YCTaHOBJICHUS
IIOCJIEIOBATEIbHOCTH  BBINIOJIHEHNS BBIYMCINTEIBHBIX JEUCTBUHM, NPUYMHHO-
CIICJICTBEHHBIX CBsi3el U Jip. B 0Opa3oBaTebHO-KOPPEKIIMOHHOM paboTe ciiemyeT
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOT0 MBIIIJIEHUS,
0e3 4ero HeBO3MOKHO IMOJIHOLUEHHO PAacCyXIaTh, AENAaTh BbIBOJIbI, OCYLIECTBIATh
BBIJIBIJKEHUE W TPOBEPKY TUIIOTE3. B NaHHOW CBA3M MPOTpaMMHBIN MaTepual
JOJDKEH M3J1aratbCsl YYUTEIEM SCHO, MOCIEI0BATENbHO, C BKIOUYEHUEM CHCTEMbI
apryMEHTOB U MOJIHBIM OXBaTOM TeMbl. BakHasi poJib B pa3BUTUU Yy O0yYAIOIINXCS
C HapylIEHUSIMH CIyXa CIIOBECHO-JOTMYECKOTO MBIIUICHUS MPUHAIJICKUT

3PaGoTa MO PasBUTHIO BOCIIPHSTHS W BOCIPOM3BEICHHS YCTHOW PedH HE JOJKHA HAPYIIATh SCTECTBEHHOTO XOJa
YpOKa, TMPOBOJMTCS HA 3Tanax 3aKpeIUICHUS U MOBTOPCHHS Y4eOHOTO MaTepHala; B XOJe YpoKa oOecreduBacTCs
KOHTPOJIb 32 MPOM3HOMICHUEM O0YyJaroIuXcs, MO0y /IEHUE K BHATHOW W €CTECTBEHHOW PEYH C UCIIOJIB30BaHHEM
MNPUHATBIX METOAMYCCKHX INPUEMOB paOOTHI, HA KaXKIOM YpPOKEe MpeaycMaTpuBacTcs (OHETHUYESCKas 3apsjka,
KOTOpast IPOBOJATCS He Oosee 3 -5 MUHYT.
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OOCYXKICHUIO M BBIBEJECHUIO (HOPMYJ, MOJEIMPOBAHUIO MPAKTHMUECKUX 3a7ad C
MOMOIIBIO (POPMYJI, BBITIOJIHEHUIO BBIUMUCIECHUHN IO PopMyIiaM U Jp.

B cooTBeTrcTBUM C npuHyunom uHmeHcugurayuu peuesoco 00OUeHUs.
(KOMMYHHMKAaTUBHOCTH) TpeOyeTcsl CO3[laHMe Ha ypOoKaxX MAaTeMaTHKW CUTYyallui
peueBoro oomienus. [ns storo, kak u Ha stane HOO, BaxHO NpaKTUKOBATH
pasznuuHbie (popmbl pabOTHI: MapaMu, MaJbIMU Tpynnamu v ap. Jlanusie hopmbl
paboThl, Hapsay C WHBIMH, MO3BOJSIOT OCYHIECTBISATH KOMMYHUKATUBHOCTD
y4eOHOr0 MaTeMaTHYeCKOro MaTepuaia U caMOd OpraHu3anuu padoThl Ha YPOKE,
aKTUBU3HMPOBATh «MATEMAaTUYECKUID CIOBAPh, «MaTEMAaTHUYECKYI0» (Ppa3eosoruio,
COBEpIICHCTBOBATh Yy OOYy4YalOIIMXCS yMEHHS JIOKa3blBaTh, pPacCyXkaath,
dbopMynupoBaTh  BBIBOJBI, H3BJIEKaTh M  aHAIU3UPOBATh  HMH(OpPMALNIO
MaTEeMaTHYECKOTO COJIEpKaHusI.

B mpomecce 00pa3oBaTenbHO-KOPPEKIIMOHHOW pPabOTBl  MOTYT  OBITH
UCITIOJIb30BaHbl IU(PPOBbIE TEXHOJOTUHU, K KOTOPHIM OTHOCSAT WH(OpMaIMOHHO-
oOpa3oBaTebHbIE Cpelibl, AIIEKTPOHHBIN oOpa3oBaTenbpHBIl  pecypc,
JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHH, DSJEKTPOHHOE OOyueHue ¢
NOMOUIbIO UHTEPHETA U MYJIbTUMEHA.

[IpeumymiecTBaMu ~ UCHOJB30BaHUS  LU(QPOBBIX  TEXHOJIOTUH B
00pa3oBaTeNbHO-PEaOUINTALIMOHHOM  MPOILECCE  SIBJISIOTCS  JOCTYIHOCTb,
BapUAaTUBHOCTh, HArJSAHOCT, OOyudeHus, oOpaTHass CBSI3b  YUMTENS C
00y4alOIUMUCS, TOCTPOCHNE HHIWBUIYaTbHOW TPACKTOPUU H3YyUEHHUS Y4EOHOTO
MaTepuaina, oOydeHrne C MPUMEHEHHEM HWHTEIICKTYaJbHBIX CHCTEM TMOJICPKKU
(mns aganTanuu yueOHOro mMatepuana K 0coObIM 00pa3oBaTeNbHBIM NOTPEOHOCTIM
oOyuaromuxcsi). Opranuzanusi 0oOydyeHHs] Ha OCHOBE ITU(MPOBBIX TEXHOJIOTHI
MO3BOJIAET AKTHUBU3WPOBATH KOMIICHCATOPHBIE MEXaHM3Mbl  OOyYaIOUIUXCA,
OCYIIECTBIATH  00pa3oBaTENIbHO-PEAOMIMTAIIMOHHBIM  TPOIIECC HAa  OCHOBE
MOJIMCEHCOPHOTO MO/IX0/1a K IPEOA0JICHUIO BTOPUUHBIX HAPYIICHUH B Pa3BUTHUU.

[{udpoBbie TEXHOIOTHH MOTYT MCIOJIB30BATHCS B PA3JIMYHBIX BapHAIUsIX: B
BUJIC MYJbTUMEAUNHBIX MPE3EHTAllMi, Kak y4eOHUK W pabdodas TeTpajb, B
KaueCTBE CJIOBAPS WJIM CIPABOYHUKA C YUEOHBIMH BUACOPMIbBMAMU, KaK TPEHAKED
JUISL 3aKPETICHUS] HOBBIX 3HAHUN WJIM B BUJIE TIPAKTUYECKOTO OCOOUS.

NudopmarnmonHo-oobpazoBaTenbHas cpeia o0pa3oBaTEIbLHOTO yUPEKICHHUS,
OpraHM30BaHHas C  MCHOJb30BaHUEM  LHU(PPOBBIX  TEXHOJIOTUH, JIOJKHA
o0ecreynBaTh:

—  n“H(OPMAIMOHHO-METOIMYECKYI0  TMOAJEPKKY  00pa3oBaTeIbHOTO
mporecca ¢ yuéToM 0cCOObIX 00pa3oBaTENbHBIX MOTPEOHOCTEH OOydarouuxcs ¢
HapyIICHUEM CITyXa;

— TIUIAaHUpOBaHWE O0pa30BAaTEIBLHOTO TMpollecca M €ro  PecypcHOro
oOecrieyeHusi B COOTBETCTBUU C (enepanbHbIMU TPEOOBAHUSIMU OCHOBHOTO
oO1mrero oOpa3oBaHus;

— MOHHUTOPMHI U (HUKCAIMI0 XO0Ja U pe3yJlbTaTOB 00pa30BaTEIbHOTO
mpouecca JUisi  OTCICKHMBAHUS JUHAMUKMA YCBOEHHUS Y4yeOHOro Marepuasa
0Oy4aloLMMUCS C HapyLUICHUEM CITyXa;
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— y4€T CaHMTAPHO-AMUAEMUOJIOTMYECKUX TpeOoBaHUl MpH 00ydeHHUU
HIKOJIbHUKOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbsl (C HapyIICHUSIMU
cIIyXa);

— COBpPEMEHHBIE MPOLEAYPHI CO3aHMs, TTOUCKA, cOOpa, aHaIn3a, 00paboTKH,
XpaHEHUs U MpeACcTaBIeHUs HHPOPMAIIHH;

— JIMCTaHIMOHHOE B3aMMOJICUCTBHE BCEX YYaCTHUKOB O0Opa30BaTEIbLHOTO
npoiiecca (0Oy4arolMXCsi € HApyIIEHHEM CilyXa, MX poauTeNield (3aKOHHBIX
npecTaBUTENEH), MeJarornyeckux pabOTHUKOB, OpraHOB yImpaBieHUs B chepe
oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHMCJE MPHU peaTH3aliy TUCTAHIIHOHHOTO
oOpa3oBaHMUs.

B pesynbrate mcnonp3oBaHus HU(POBBIX TEXHOJOTHA B 00pa3oBaTEIbHOM
nporecce y o0ydaroumxcs ¢ HapylleHHeM ciiyxa (OpMHUPYIOTCS YeThIpe BHIA
(G pPOBON KOMIIETEHTHOCTH:

*uHGOPMAIIIOHHA U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTarh ¢
pa3HbIMH LU(PPOBBIMU PECYPCAMHU),

*KOMMYHUKATHBHas (CIOCOOHOCTh  B3aMMOJIEHCTBOBaTh  IOCPEICTBOM
6510r0B, (HOPYMOB, YATOB U JIp.),

*TeXHUYECKasi (CIIOCOOHOCTh MCMOIb30BaTh TEXHUYECKUE U IMPOrpPaMMHBIE
CpEJ/ICTBA),

srioTpeOuTeNbCcKass  (COCOOHOCTh  pemaTh ¢ MOMOIIBI0  IU(BPOBBIX
YCTPOMCTB U MHTEPHETA pa3JInuHble 00pa30BaTEIbHbIC 3a/1a4N).

Henu u3yvyenus: yueoHoro npeamera «MaremMaTuka»

Llenv yuebHOU Oucyuniunbl 3aKIIOYACTCd B O0OECIEUEHUU OBJIAJICHUS
OoOyJaromuMuCss € HapYyIICHUSIMA CIyXa HEOOXOJUMBIM  (OmpeeasieMbIM
CTaHJIaPTOM) YPOBHEM MaTEMaTHUECKOW TOJATOTOBKM B E€AMHCTBE C Pa3BUTHEM
MBIIUICHUS U COLIMATIbHBIX KOMITETEHITNH, BKITFOYAs:

— (opMHUpOBaHME ILIEHTPAIbHBIX MAaTEMaTUYECKUX MOHATUH (YHcTO,
BEJIMYMHA, TeoMeTpuueckas (urypa, NEpeMEHHas, BEPOSTHOCTb, (YHKIIHS),
00eCreunBaIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00YyYaIOIINXCS;

— MO/IBE/IEHNE 00YyYaroIMXcs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MaTHUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHUE MAaTeMaTHKU Kak
yacTu oOUIeil KyJIbTYphl YEJIOBEUECTBA,

—  pa3BUTHE  UWHTEIJICKTYyalbHBIX M  TBOPUYECKHX  CIIOCOOHOCTEMH
oOyJaromuxcs, TMO3HABATEIbHON AaKTUBHOCTH, WCCIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEPEca K U3YUCHHIO MAaTEeMaTHKH;

— ¢opmupoBaHre (QYHKIMOHATIBHOM MaTeMaTHYeCKOM TPaMOTHOCTH:
YMEHHsI PACTO3HABATh MPOSBICHUS MAaTeMAaTUYECKUX TMOHITHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIUsIX W MPU HU3yUYEHUHU JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
bopMynupoBaTh UX HA S3bIKE MATEMAaTUKU U CO3/1aBaTh MaTeMAaTUYECKUE MOJEIH,
MPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKUW amnmapar i pPeIIeHus MPaKTUKO-
OPUEHTHPOBAHHBIX  3af7la4y, HWHTEPIPETUPOBATh U OLICHUBATH IOJIYYCHHbIE
pe3yJIbTaThl.

Mecro npeamera «MaTtemMaTuka» B y4eOHOM IJIaHe
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VYuebnpii mpeamer «MaremaTtuka» BXOAUT B TPEAMETHYIO 001acTh
«Marematuka u ”HGOPMATHUKAY, ABIISISICH 00S3aTEIbHBIM.

VYyeoOnsiii npenMer «MaremaTtukay SBISIETCS OOIIMM ISl 00YYalolIUXCs C
HOPMAaTUBHBIM PAa3BUTHEM U C HAPYLICHUSIMU CITyXa.

Conepxxanue yuyeOHoro mpenmera «Maremarukay, NpPEICTABICHHOE B
[Ipumepnoii paboueit nporpamme, cootBeTcTByeT OI'OC OO0, IIpumepHoii
aJlanTUPOBAHHONM OCHOBHOM 00pa3oBaTENbHOM MpPOrpaMMe OCHOBHOIO OOIIEro
oOpa3oBanus (BapuaHt 2.2.2).

B 5-10 kmaccax y4yeOHbId npenMer «MaremaTthka» H3y4yaeTcss B paMKax
CJIETYIONTUX YICOHBIX KyPCOB:

B 5-6 kiaccax — «Maremarikay,’

B 7—-10 knaccax — «Anredpa» (BKJIOYas 3JIEMEHTbI CTATUCTUKU U TEOPUU
BepOHTHOCTeP“I),5 «reOMeTpI/IH»,e «BeposATHOCTD 1 CTATHCTHKA».

Conepxxkanue y4eOHOro nmpeamera

Conepxanue yuyeOHoro mpenmera «Maremarukay, NpPECTABIEHHOE B
[Ipumepnoii paboueit nporpamme, cootBeTcTByeT DI'OC OO0, IIpumepHoii
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMe OCHOBHOTO OOIIETO
oOpasoBanus (BapuanT 2.2.2).

Conep:xkanue y4eOHOro npeamera «MareMaTuka
5 KUIACC
(1-ii rox o6yuenust na yposae 000)°

Harypanbsubie uncna. /[elicTBus ¢ HaTypaabHbIMU YUCIaAMU

Harngaanasa reometpust. JInHMM Ha TIOCKOCTH

OOGBIKHOBEHHBIE IPOOHU

Harnsnnas reomerpus. MHOrOyroiabHUKH

Hecsatuunbie qpoou

Harmsanas reomerpus. Tena u ¢purypsl B poCTpaHCTBE

O060011eHue ¥ cucTeMaTH3allusa U3y4YeHHOTO MaTepuraia

Buowt oesamenvnocmu ooyuarouwguxca.

— 00CYXXJIEHHE PaCCMaTPUBAEMBIX MOHATUH, (HOPMYITUPOBAHUE MTPABUI;

— BbIIeNIeHHE (B COOTBETCTBHM CO CJIOBECHOW WHCTPYKIIUEH) U CIIOBECHOE
0003HaueHNEe N300PAKEHHBIX O0BEKTOB;

— BBINOJIHCHHE Tpaduyeckux padoT (10 CIOBECHOW WMHCTPYKIIUM, 00pasily,
10 aHAJIOTHH H Jp.);

— BBINIOJIHEHUE BBIYHMCIICHUN B YCTHOW U MUCbMEHHOU (hopmax;

— COCTAaBJICHHE IJIaHA U 00CYKJIeHHE Ccrloco0a pelIeHus 3a1a4uH;

* Ha u3ydeHne MaTEMATHKH B 5, 6 Kiaccax BBIICISETCS 110 5 4acoB B Hexelo (170 dacoB B ro).

® Ha u3ydeHre anreOpel B 7 Kiacce BoiaeisieTcs 3 yaca B Hepenmo (102 gaca B rox), B 8 u 9 kiaccax mo 2 4aca B
Hezemo (68 gacoB B rox), B 10 kimacce — 4 yaca B Hezgento (136 gacoB B rox).

® Ha u3y4deHue reoMmeTpur B 7, 8, 9 kiaccax Beljensercs 1o 2 4acoB B Hezenmo (68 dacos B rox), B 10 kiacce — 1 wac
B Henento (34 gaca B rop).

" Ha n3ydyeHue Kypca «BeposTHOCTh 1 craructuka» B 7 - 10 kimaccax Beiaensercs 1o 1 gacy B Hepemo (34 yaca B
ron).

8Coxpansiercs comepxanue n 00BEM MaTepuaa, NPEICTABICHHOro B mpuMepHoii OOIl — i mepsoro romga
00yuenus Ha ypoHe OOO.
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— obOcyxzaeHne u BbIBOA (opmyn (popmyisl myTd W JAp.), 3HAYCHHM
BXOJISIIIIUX B HEE OYKB; HAXOXKIEHUE N0 (POpMyJie yKa3aHHBIX JAHHBIX;

— TIOCTPOCHHE JIOTMUECKUX LIETIOYEK MPH JI0KA3aTENbCTBE U IUAJIOTe U JP.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanus

Jlenenue, 10Ka3aTeNbCTBO, €AMHULIBI U3MEPEHUS, 3a7a4a, U3MEPEHUE JJTUHBI
CTOPOHBI, KOOPJUHATHBIM JIy4, KOOPAUHATHI, JIy4, MHOTOYTOJIbHUK, HAaTypajIbHOE
YHUCJIO, HEPABEHCTBO, OTPE30K (IJIMHA OTPE3Ka, KOHIbI OTPE3Ka), IUIOCKOCTb,
npsiMasi, paBHbIE OTPE3KH, PACCTOSHHE MEXAY TOUKaAMHU, TOYKA, TPEYTrOJIbHUK,
IKaja.

bykBeHHass 3amuch BBIPAKEHHS, BBIYMTACMOE, BBIYMTAHHUE, HAXOXKICHHEC
3HAQYCHUS, MEPUMETP, IUIONIA]lb, Pa3HOCTh, CBOMCTBA CJIOKECHUSI W BBIYMTAHUS,
CJIaraeMeble, CJI0KEHHUE, YUCIOBOE BBIPAXKEHHE, YUCIIOBOE PABEHCTBO.

KBagpar, ky0, MHOXUTEIb, HAaXOXJIECHHWE 3HAYEHUA [EPEMEHHOM,
OCHOBAHHE, OCTATOK, MPOW3BEICHHUE, CMBICI BBIPAKECHUS, PACHPEICIUTEIBHOE
CBOMCTBO  YMHOXXEHHS, COYETATEIbHOE CBONCTBO  YMHOXEHHS, CIOCO0
HAXOXKJIEHUSl JIeJICHUS, CIIOCO0 HAXOXKJICHUSI YMHOXKEHHUS, CTENEHb, YMHOXKEHHUE,
YacTHOE, YIPOIICHUE BBIPAXKEHUSI, YTCHUE BBIPAKEHUH.

Ap, BepUIUHBI, BpEMSI, BBIYUCIICHUS, TEKTAp, TPaHH, JCIUMETP, KBaJApaTHBIM
METp, KWJIOMETpP, KyOMUeCKUi CaHTUMETp, 00bEM KyOa, 00bEM HIKHEH TpaHw,
napajuieNenunes, NepUMeTp KBajpaTa, NEPUMETP NPSIMOYTOJbHUKA, IUIOLIAIb
(kBaspaTa, HI)KHEW I'paHM, MOBEPXHOCTU Ky0a, MOBEPXHOCTH IMapajulesienuIiena,
IPSIMOYTOJIbHUKA), MPOCTOM croco0 BBIYUCJICHUS, MPSMOYTOJIBHBIN
napajieNenunes, paBHble (QUIYypbl, paccTosiHue, pEOpa, ¢dopmyna, dopmyna
miomaau, popmysna myTH.

Brienenue yactu, BeIUUTaHUE Ipo0OEH, JeeHrue Ha YacTy, TUaMeTp, Jpoou
C OJMHAKOBBIM 3HaMEHaTelieM, JApoOb (MpaBWIbHBIE / HEMpPaBUIbHBIE JIPOON),
3amuch JpoOei, 3HaMEeHaTelb, HaXOXKJIEHWE 3HauyeHUs OYKBEHHOTO BBIPAXKCHUS,
OOBIKHOBEHHBIE JIPOOM, PACIOJIOKEHHUE ApoOeH, clokeHue apoOei, cCpaBHEHHE
po0Oel, IIEHTP KpyTa, YUCIUTEIb, YTCHHE IPOOEH.

Hecstuuabie apoOu, neleHrue JASCATUYHOW MpoOU Ha HATypalbHOE YHCIIO,
3aMUCh JCCATUYHBIX APOOEH, 3amuch OOBIKHOBEHHOUM IpoOHW B BHJIE JACCATHUYHOM,
3aMKCh MPOU3BEICHUS B BUJIE CYMMBI, HAXOXJACHUE IPOOU OT Yucia, HaXOXKICHUE
3HAYCHUS! OYKBEHHOTO BBIPAXKEHUSI, OKPYIJICHUE 4YHUCEJ, TMEPEMECTUTEIbHbIA U
COUETaTEIbHBIM 3aKOH CIOXKEHHS JAECSATHUYHBIX ApOOEi, MepeMeCTUTEIbHBIN U
COUYETATEJIbHBIM 3aKOHBI YMHOXEHUS, MPUOIMKEHHBIE 3HAUCHUSI YUCEN, CpeaHee
apu(pMETUYECKOEe, YMHOKEHUE [ECATUYHOM ApoOM Ha HATypajJbHOE YHCIIO,
ypaBHUBAHWE YUCJIA 3HAKOB, YTEHUE JECATUYHBIX APOOEH.

N3mepenne yrioB, MHUKPOKAJIBKYJISTOP, HAXOXIEHUE YacTH OT 4YHUCIa,
HAXOXKJIEHUE YHuCya M0 ero 4acTH, MOKa3aHWs, MOCTPOEHUE YTJIOB, TPAHCIIOPTHD,
yroi (IpsIMOM, TyMOM, OCTPBIM, pa3BEPHYTHIN ), UEPTEKHBIN TPEYTOIbHUK.

@pasvi

S 6yny nepedyncnsTh nepBeie 17 drcen HaTypaabHOTO Psijia.

A wMory (roTtoB) TpPUBECTH MPUMEPHl JABY3HAUHBIX (TPEX3HAUYHBIX,
HIECTU3HAYHBIX ) YUCET.
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Ham mpeacrout (HyXHO, CilemayeT, HEOOXOAWMO) BBIOPATh €IWHUYHBIN
OTPE30K U OTMETUTH Ha KOOPAMHATHOM JIy4€ TOUKH, KOOPAUHATHI KOTOPBIX ...

Otpe3ok AC pa3OuBaeT NpsIMOYTOJBbHHMK Ha JIBa PaBHBIX TPEYTOJIbHHKA:
ABCu ADC.

[Inomanp KaXXAoro TPEyroJibHUKA paBHA [OJOBHHE IUIOIIAAU BCETO
IPSIMOYTOJIbHUKA.

KBazpat — 3T0 IpAMOYTOJILHUK C PABHBIMU CTOPOHAMU.

S mory (Xxo4dy, rOTOB) NMPUBECTH MPUMEPHI MPEAMETOB, KOTOPHIE HWMEIOT
dbopMy MpSMOYTOIBHOTO MapalljiesieuIneaa.

S mory OTBETUTH Ha BOIPOC O TOM, CKOJBKO pEOEp W BEpIIMH Y
IPSIMOYTOJIBHOTO Mapalieenuneaa.

[IpaBunbHas apoOb MeHbllle eauHUIBL. HenpaBuibHas ApoOb Ooblie Wiu
paBHA €UHULIE.

S Mory (roToB) NPUBECTH MPUMEP YHUCIOBOIO BBIPAKEHUS U OOBSICHUTD, KaK
HAWTH 3HAaUE€HUE YHCIOBOIO BBIPAKECHHUS.

51 xouy npuBecTH npuMep OYKBEHHOTO BBIPAXKEHUS.

MBI y3HaiIM O TOM, YTO NIPOU3BEACHUEM JECATUUHOMN 1poOU U HATYPaJIbHOTO
Yuclla HAa3bIBAIOT CYMMY CJIara€éMbIX, KakKJJ0€ M3 KOTOPBIX PaBHO 3TOM apobu, a
KOJIMYECTBO CJIara€MbIX PaBHO TOMY HATypaJIbHOMY YUCIY.

C mnoMompbI0  MHUKPOKAJIBKYJIATOpPAa  MOXHO  BBIINOJHATH  pPa3HbIC
apupmMeTnyecKue JEHCTBUSA: CI0KEHHUE, BHIYMUTAHUE, YMHOXKEHUE, JIETICHUE.

Bu160001

JUiss  cuéta mnpeaMEeTOB NPUMEHSAIOT HaTypalibHble uuncna. Jloboe
HATypaJbHOE YUCIIO MOYXHO 3aMHUCATh C MOMOIIbIO Aecaty mudp: ot 0 1o 9. Takas
3aMKCh YKCEJl Ha3bIBaeTCs AecATUYHOU. [locnenoBaTenbHOCTh BCEX HATypajbHBIX
yucel — 3TO HaTypaibHbIl psag. CaMoe MajleHbKOE HATypallbHOE YHUCIIO — €IMHHMIIA.
B HatypanbHOM psify Kaxzaoe cienyromiee yucio Ha 1 Gosnbiie npeasiayuiero. B
HATypaJbHOM DAy HE ObIBaeT HamOOJbIIEro umcia, oH OeckoHedeH. [ludpa 0
O3Ha4YaeT OTCYTCTBUE EIWHHULl JTAHHOTO pa3psla B JECATHUYHOM 3alMCH YHCIA.
[Mudpa 0 ciayxut u s 0003HAYEHUS YHUCTIA «HYIb». DTO 3HAUUT — «HHU OJTHOTOM.
Hynp K HaTypanbHBIM YKCIaM HE OTHOCST.

Eciu mnpubaBuTh K HATypaJlbHOMY 4YHUCIY €AUHMILY, YTO TIOJYYUTCS
CJIEIYIOLIEE 32 HUM YuCi0. YHcra, KOTOphIE CKIIAIBIBAIOT, Ha3bIBAOT CIaraeMbIMU.
Yucrno, noayyaroiieecs Mpu CI0XKEHUU ITUX YUCEN, — 3TO CyMMa.

Bripaxkenue, copepxaiiee OyKBbI, Ha3bIBAa€TCS OYKBEHHBIM BBIPXKEHHEM.
BykBbel TyT MOryt o0o3HauaTh pasHble LU(ppbl. Yucia, KOTOPHIMU 3aMEHSIOT
OYKBY, Ha3bIBAIOT 3HAYEHUSIMH ITOU OYKBHI.

Mpbl 3HaeM pasHbIe CBOMCTBA CIIOKEHHS. BO-MEpBBIX, NMPU MEPECTAHOBKE
CllaraéMbIX CyMMa 4YHUCEJl HE HM3MEHSETCS. DTO CBOMCTBO CJOXEHHUS Ha3bIBAIOT
epPEeMeCTUTENbHBIM. BO-BTOPBIX, YTOOBI MPUOABUTH K YKUCIY CYMMY IBYX YHCEl,
MO’KHO CHauaja npuoaBUTh nepBoe ciaraemoe. [lotom k mosrydeHHoM cymme Ha0
npuOaBUTh BTOpPOE cCiaraeMoe. OTO CBONCTBO  CJIOXKEHHsSI  Ha3bIBAaeTCs
coyeTaTeNbHbIM. B-TpeTbux, OT mpubaBiIeHUsI HYJI YUCIO HE U3MEHSETCs. 3HAUMT,
eclii MpUOABUTh K HYNIO KaKOe-HUOYIb YHCIIO, TO MOJYYUTCS NpUOaBICHHOE
YUCJIO.
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[IpousBeneHne IByX YHUCEN HE U3MEHSAETCS MPU NTEPECTAHOBKE MHOXKHUTEIEH.
DTO CBOMCTBO YMHOXEHHUS HA3bIBAIOT MEPEMECTUTENbHbIM. UTOOBI YMHOXHUTH
YUCJIO HA MPOU3BEIECHUE JABYX YHMCEN, MOKHO CHauyaja YMHOXHUTh €ro Ha IMepBbIi
MHOXHTeNb. [loTOM mMoJdyYyeHHOEe MPOU3BE/IEHUE HAJA0 YMHOXHUTh Ha BTOPOMU
MHOHTEIb. DTO CBOMCTBO YMHOXEHHUS HA3bIBAIOT COYETATEIBHBIM.

Jlenenre — 3TO JEHCTBHUE, C TMOMOIIBIO KOTOPOTO IO MPOU3BEACHUIO U
OJIHOMY U3 MHOKUTEJIEH HaxOoIAT APYroil MHOXUTENb. Yucno, KoTopoe nemnsr, —
3TO Aenumoe. Yncio, Ha KOTOpOoe AENST, — 3TO JEIUTeNb. Pe3ynbTar AeeHus — 3To
yacTHOe. YacTHOE MOKa3bIBAET, BO CKOJIBKO pa3 JEIMMOE OOJIbLIE, YEM JEIUTENb.
Hu oHO 4KCIIO HENb3s JENUTh HA HYJIb.

C nomompio 1poOeil MOXKHO 3amucaTh pe3yJbTaT NENEHUs ABYX JTHOOBIX
HaTypaJbHbIX 4ncesl. Ecau neneHue BBITOJHIETCS Halea0, TO YaCTHOE SIBISETCS
HaTypaJbHbIM 4YuCIOM. EciM Haueno pasfeluTb HeNb3d, TO YAaCTHOE — 3TO
JpOOHOE YHUCIIO.

CwMmelanHas 3alych YNUCIIa — 3TO TaKasl 3alliCh, KOTOPask COACPKUT LIETYIO U
OpoOHYyI0 yacTH. JIJis1 KpaTKOCTH BMECTO «YMCIIO B CMEIIAHHOW 3alMCHU» TOBOPAT
TaK: «CMeHmaHHOe 4YuciIo». CMEIIaHHOE YHCIO MOXHO IIPEICTaBUTh B BHJIE
HEIpaBUILHOU JIpoOu.

YToObl NpeACTaBUTh CMEIIAHHOE YHUCIIO B BUJI€ HETPABUIBLHOU JIpoOH, HAJ0
BBIIIOJIHATH CJEAYIOIIME ACUCTBUA. BO-IEpBBIX, YMHOXHTh €ro LEIYH 4YacTh Ha
3HaMeHaTeNb APoOHOW YacTh. BO-BTOPBIX, K MOJYyYEHHOMY IPOU3BEACHUIO HAA0
NpUOABUTH YUCIUTENb IPOOHON 4YacTu. B-TpeThbuX, HAJO 3amMcaTh MOITYYEHHYIO
CYMMY YHCIUTEIEM ApOoOH, a 3HAaMEHATeNlb APOOHOW YacTH HYKHO OCTaBUThH O€3
U3MEHEHMUS.

UYToObl yMHOXHWUTH JAECATHYHYIO ApOoOb Ha HATypajJbHOE YHUCIO, HAaJO
BBINIOJIHUTH CJEAYIOIIME AeUCTBUSA. BO-NIepBBIX, YMHOXUTH €€ Ha 3TO YMCIIO, HE
oOpaiiias BHUMaHMs Ha 3arsTyto. Bo-BTOpbIX, Ha/l0 B OJYYEHHOM MPOU3BEICHUU
OTIENUTh 3aMsiATON CTOJBKO LMQP CHpaBa, CKOJIbKO HMX OTIEICHO 3alsiTON B
necAaTuYHOM apoou. UToOb yMHOXKUTH AecsaTHUHYI0 apoos Ha 10, 100, 1000 u Tak
nanee, HaJo B 3TOM IpoOHM NMEPEHECTH 3aIsATyI0 Ha CTOJIBKO IU(P BIPaBO, CKOJIBKO
HyJIEH CTOMT B MHOKUTEJIE TIOCIIE €AUHULIBI.

JUIst U3MEpeHHsl TIIOIAAEH MONb3YIOTC TaKUMH €AUHULAMU: KBAJIPaTHBIM
MUJUIUMETPOM,  KBaJpPATHBIM  CAaHTUMETPOM,  KBaJIpaTHbIM  JCLIUMETPOM,
KBaJIpaTHbIM KwioMeTpoM. Hampumep, KBaapaTHbId MeETp — 3TO IUIOIIAJb
KBaJpaTa CO CTOpPOHOM 1 MeTp, a KBaApaTHbBId MWUIMMETP — 3TO IUIOLIAIb
KBaJpaTa co cTopoHoM 1 mwmmmerp. Ilnomanyu monen U3MEpSIOT B IeKTapax.
['extap — 310 mwionaakr kBajaparta co cropoHoit 100 metpos. ITnomanu HeOGOIBIIUX
Y4aCTKOB 3eMJIM U3MEPAIOT B apax. Ap (COTKa) — IIIOMIAb KBajJpara cO CTOPOHOM
10 meTpoB.

6 KIIACC
(2-ii rox o6yuenust na yposae 000)°
Harypanbabie uncna

% Coxpamsiercst cojepxanne H 06bEM MaTepuana, NPEICTABICHHOro B mpuMepHoii OOIl — i BTOporo roxa
00yuenus Ha ypoHe OOO.
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Harnsnnas reomerpus. [Ipsmblie Ha IIIOCKOCTH

Hpobu

Harnsnnas reometpust. Cummerpust

Bripaxkenus ¢ OykBamu

Harnsanas reometpusi. urypel Ha MIOCKOCTH

[TonoxuTenbHbIE U OTPULIATETBHBIC YKCTIA

[IpeacraBieHue 1aHHbBIX

Harnsnnas reomerpus. @urypsl B IpOCTPAHCTBE

O060061eHre 1 cucTeMaTu3alusl U3y4eHHOTO MaTepuaa

Buowl deamenvrnocmu ooyuaroujuxcs:

— 00BsICHEHUE 3HAYCHUS OHATUH ((HOPMYITUPOBAHKE ONIPEACIICHNN );

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TTOMOIIBIO KOHTPIPUMEPOB;

— pellieHne TEKCTOBBIX 3a1a4 apu(hMETUIECKUMH CTIOCO0aMH;

— hopMyHpoBaHUE TTpaBUI (B paMKax U3y4eHHOTO);

— yreHue (Op¢odMUYECKH W TPaMMATUYECKU BEPHOE) MaTEMaTHUYECKUX
3aMuce;

— aHAIM3 TEKCTa 3ajaud, MepedOopMyIUPOBKA YCIOBUS, H3BICYCHUE
He0o0Xx0oauMoN MH(OpMAIUK, MOJIETUPOBAHKUE YCIOBHS MPU IMOMOIIM BU3YaIbHBIX
orop (CxeM, PUCYHKOB, peajbHbBIX MPEIMETOR);

— IMOCTPOEHHME JIOTUYECKHX LIETIOYEK PACCYKICHUI;

— KpUTHYECKas OleHKa U OOOCHOBaHME TIOJYYEHHOIO  OTBETA,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— IPOBEACHUE HECIOXKHBIX UCCIEIOBAHUNA — B paMKaX M3YyYE€HHOIO (B T.Y. C
WCIIOJIB30BaHUEM KaJIbKYJISITOPa, KOMIIBIOTEPA);

— 1oA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUATIBHO-OBITOBOM OTIBIT.
N np.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnogocouemarusi

Henutrenu u kpatHble. OOBIKHOBEHHbIE ApoOu. [lpu3Haku aeIMMOCTH.
Jlenutenb HATypadbHOTO YHCIA, KpaTHOE HATYypallbHOTO YHKCIA, OCTaTOK,
JEIUMOCTh, TIPOCThIE W COCTaBHbIe uwucia. PaszjokeHne Ha MHOXHUTENH,
paslIoKEeHUE Ha TPOCThIE MHOKHUTEIH, OOIIMHA JCIHUTENIh, HAUOONBIIHN OOIIIHIA
JEUTENIb HATypallbHbIX 4YHCeN. B3auMHO MpOCThIE 4YHCIA, HAWMEHbIIIEE
HaTypaJibHOE YHUCJIO, HAWMEHbIIEe OOIlee KpaTHOE HaTypaJbHBIX YHCEIL.
Yucnurenb, 3HaMEHATEIb, OCHOBHOE CBOMCTBO JIPpOOU, PAaBEHCTBO ApOoOEH, paBHas
Ipo0b, AEJIEHUE YMCIUTEN U 3HAMEHATess, COKpalleHue ApoOu, HeCOKpaTuMas
JpoOb, HAUOOIBIINI OOIUI NEIUTENIb YUCIUTENS U 3HaMeHartens. [lapsl B3auMHO
npocTeix  uyucen. OOmuMiA 3HaAMEHATeNlb, JOTMOJIHUTEIbHBIE  MHOXUTEIIH,
HaUMEHBIUN OOIMK 3HaMEeHaTeIb, HAaMMEHbIIIee 00IIee KpaTHOE 3HAMEHATElIsl.
Hecsatuunast npoOb. CpaBHEHHE, CIOKEHHE W BbluMTaHHWE aApobeit. CpaBHEHHE
Ipo0ell ¢ ONMHAKOBBIMH YHCIUTEISIMA M Pa3HbIMU 3HameHaTensiMu. [[pobu ¢
pa3HBIMU 3HaMeHaTelnsiMu. HaxoxneHue 3HadyeHHs BbIpaXECHHS. 3aJadd  Ha
CIIOXEHHWE U BbhlUMTaHue apobed. Cmemanubie uucna. llepemecturensHoe
CBOMCTBO CJIOKEHHUSI, COYETATEJIbHOE CBOWCTBO CJIOKEHHUSI, CJIOKEHHE UEIbIX
yacTel, CJIOKEHHWE NAPOOHBIX dYacTel, APOOHBIE YAaCTH, HEMpPaBWIbHAS IpOOH,
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YUCJIOBBIC  BBIPAXCHHS, YIPOIICHHE UHWCIOBBIX BBIPAKECHHH, OyKBEHHBIC
BBIPKEHMUSI, YIPOILEHHEe OYKBEHHBIX BBIPAKEHUN. YPaBHEHHUS CO CMEIIAHHBIMU
yuciamu. Teopus yucel. YMHOXHUTh ApoOb Ha HATYpajJbHOE YUCIO, YMHOXHUTh
npobb Ha ApoOb. IlpousBeneHue YUCIUTENEH, MPOU3BEICHUE 3HAMEHATENEH.
Haxoxnaenue apodu oT yucia, yMHOXKUTH ApoOb Ha yucio. [Ipouentsl. CBolcTBa
YMHOXEHUSI, PACIpPEACIUTEILHOE CBOMCTBO YMHOXKEHHUSA. CBOMCTBA YMHOMXEHUS
OTHOCUTEJIBHO cliokeHUsl. B3auMHO oOpatHbie yncna. [leneHue aApoObu Ha IpoOb.
Yucno obpatHoe aenutenmo. [leneHue cMemraHHOrO 4uciia Ha JpoOb, JeJeHHUEe
cMenIaHHbIX JIpoOei. [IpaBuio HaxOoXKAEHUS 4uciaa MO JAaHHOMY 3HAYEHHUIO €ro
npobu. Yucmurens OpoOHOTO BBIPAKEHUS, 3HAMEHATENb APOOHOTO BBIPAKCHMSI,
yOpOIIEHUE APOOHOTO BBIpaKeHHS. AureOpamdeckue napoOu. YwuciaoBeie u
OykBeHHbIe BbIpakeHUs. YacTHoe nByx uucen. [lponopunu, KpailHHE YJIEHBI
IPOIIOPIINH, CPEAHUE YJIEHBI IPONIOPLUHU, BEPHBIE PONIOPLIUU, OCHOBHOE CBOMCTBO
MIPOTIOPLINH, TEPECTAHOBKA WICHOB NMPOMOPLIMU, HEU3BECTHBIA WIEH MPOIMOPLUU.
[IpsiMmo TpomNOpIMOHATBEHBIE BETUYHHBI, 00PATHO MPOIMOPIIMOHATBHBIC BETUYHHBI.
MacmTtab KapThl, OTHOIIECHHE JIWHBI OTpE3Ka Ha KapTe K JJIMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPY>KHOCTH, IUIOIIA[b Kpyra, map, paauyc Iiapa, JuaMeTp
mapa, cepa.

D@pasvi

[Tokaxku (HanmuIIM, HA30BU, HAYEPTH ...); a1 (OH) HamKcasl (HAYePTUJI, peu,
cIesaj BBIYHUCIICHUS. . ).

JIro0oe HaTypaibHOE YHUCIIO UMEET OECKOHEYHO MHOTO KPaTHBIX.

Ecnu 3anuch HaTypanbHOro 4mciia okaHuuBaetcs nudpoit 0, To 3T0 4ucio
nenutcst 0e3 ocratka Ha 10. Eciu 3amuch HaTypaldibHOTO 4YKCIIa OKAHYMBAETCSA
apyrol u@poi, To oHO He Aenutcs 0e3 ocrtatka Ha 10. OcTaTok B 3TOM ciyyae
paBeH mociieHel nudpe yucia.

CoxkparienueM ApoOH HA3BIBAIOT JACIICHUE YUCIIUTEIN U 3HAMEHATENs Ha UX
OOIIMI JENUTEND, OTIMYHBIN OT € UHUIILI.

S wayuuncs(ack) CcpaBHUBATh, CKJIQJbIBaTh M BBIYMTATH JPOOH C
OJIMHAKOBBIMH 3HAMEHATEISIMHU.

Korma s ymHoxan(a) npo06p Ha HaTypajdbHOE YMCIIO, YTO CHadaja Ha 3TO
YHCJIO 5 YMHOXKUJI(Q) €€ YMCIuTeNh. 3HaMeHaTelb 1 OcTaBuiI(a) 6€3 u3MeHEeHusI.

YacTHOE ABYX YHCEN HA3bIBAIOT OTHOLIEHHWEM 3THX uHcesl. OTHOLIEHue
MOKAa3bIBAET, BO CKOJBKO MEPBOE YHMCIO OOJIBIIET0 BTOPOrO WM KakKyl YacTh
NEPBOE YMCIIO COCTABISIET OT BTOPOTO.

Mpbl Hanuid npaBWia pa3MEIICHHUs] 4YHMCENl B TOJYKPYrax M BCTaBWIH
HEJ0CTAOIINE YUCIa.

JpoOHBIM BBIpRXKEHHEM Ha3bIBAIOT YaCTHOE JIBYX UMCEN WUJIU BBIPAXKEHUH, B
KOTOPOM 3HAK JIeJIeHHUs 0003HA4YEH YEPTOH.

Uucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMH.

Uucna co 3HAKOM «—» Ha3bIBAIOT OTPUIATEIbHBIMHU.

[TomoxuTenbHOE HANPABJIEHUE OTMEYAIOT CTPEIIKOM.

KoopaunatHoit mpsiMoil Ha3bIBAIOT MPSMYI0 C BBIOpaHHBIMH Ha HEH
HayajoM OTCU€Ta, €IMHUYHBIM OTPE3KOM U HAIIPABIICHUEM.
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Uucmo, mNOKa3pIBAKOIIECE TMOJOXKEHHE TOYKM HA NOPSMOW, HAa3bIBAKOT
KOOPJAMHATON 3TOU TOYKH.

[IpOTHUBOIONIOKHBIMA YHUCIIAMHU HA3bIBAKOT JBA YMCIIA, OTIMYAIOIIUECA IPYT
OT JIpyTa TOJBKO 3HAKAMHU.

[lenbpiMy yncIaMy Ha3bIBAIOT HATYPAJIbHBIE YHCIIA, TPOTUBOIIOIOKHBIE UM
yucna u 0.

UToOBl CIIOKUTH JBa OTPULIATENBHBIX YHWCIA CHAadyalla HAJl0 CIOXUTh HX
MOJAYJIH. 3aT€M HaJ0 MOCTABUTD MEPE MOTYUYEHHBIM YHCIOM 3HAK «—.

YToObI CIOKUTH JIBA YKCTIA C PA3HBIMH 3HAKAMU, HaJI0 CHavasa u3 O0JIbIIEro
MOAYJSl ClAaraéMbIX BBIUECTh MEHBIIMH. 3aTeM HaJA0 [OCTaBUTh NEpeN
MOJIYYEHHBIM YUCJIOM 3HAK TOrO CJIaraéMoro, MOJyJib KOTOPOro OOJIbIIIE.

YToObl MEepeMHOKHUTDH JIBA YKCIA C Pa3HBIMU 3HAKaMH, HAJI0 TIEPEMHOXKUTH
MOJYJIM 3THX YHUCEJ U TOCTABUTh NEPE]] MOIYUEHHBIM YHUCIOM 3HAK «—.

Kopuu ypaBHeHUST He U3MEHSIOTCS, €CIM Kakoe-HUOYIb cllaraeMoe
IIEPEHECTH U3 OJTHOM YaCTH YPABHEHUS B JPYT'YIO, U3MEHUB IIPX 3TOM €0 3HaK.

JIBe mpsiMble, oOpa3yroliye MpU MEPEeYUCICHUU MPSIMbIE YIibl, HA3bIBAIOT
NEPIEHANKYIIIPHBIMHU.

Bui600w1

Kaxxioe 4ucino MOKHO IPEACTABUTH B BUJE CYMMBI IIOJIHBIX JECSATKOB U
enquuuil. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MoJiHbI€ JECATKHU
JEenATCd Ha 5, TO W BCE YHMCIO ACNHUTCSA HAa 5 JIUIOb B TOM CiIy4yae, KOorga Ha 5
JEUTCS. YUCJIO €IMHHULL. DTO BO3MOXHO TOJBKO TOr/A, KOTZla B pa3psle €IUHULL
ctout udpa 0 v 5.

S y3Han(a) o TOM, YTO €CJIM 3alKMCh HATYypaJbHOTO YHWCIA OKAHYMBAETCS
uugppoit 0, To 310 yMcao genurcs Oe3 ocratka Ha 5. Ho ecnm 3amucek uwmcna
OKaHuuBaeTcs Apyrol mudpoil, To uucio O0e3 ocTaTka Ha 5 pa3AeiuTh
HEBO3MOYHO.

S 3maro (y3nan(a), 3amoMHui(a), BbIyuus(a), TOBTOPSAI), KaK HANTH
HauOONbIINN OOIIMN NEeTUTeNb HATypajdbHbIX uyucesn. CHadana pa3joXuTh UX Ha
IIPOCTbIE MHOXUTENIN. [I0TOM M3 MHOXUTENEH, BXOAAIUX B Pa3I0KEHUE OJHOTO
U3 3TUX YHCEJI, BBIYEPKHYTh TE€, KOTOPHIE HE BXOJAT B PA3JIOKEHHUE APYTHX YHCEIL.
[Tociie 3TOro Hy»KHO HAWTH ITPOU3BEICHUE OCTABIINXCS MHOXKUTEIIEH.

S nmonsui(a), 4TO HaMOOJBIIEE YUCIO, HA KOTOPOE MOYKHO COKPATUTh APOOH,
— 3TO HauOOJIBIIMI 00U AENUTENb €€ YUCIUTENS U 3HAMEHATEsl.

S 3Har0, YTO ISl CpaBHEHMs (CIIOKEHHUsSI, BBIYMTAHUS) IpoOel C pa3HBIMU
3HAMEHATENIMU HaJ0 BBINOJHUTH cieaytomue aectBuss. CHavana HYXHO
IPUBECTU JaHHbIE APOOM K HaUMeHblIeMy o0mieMy 3HameHaTento. [loTrom Hy)HO
CPaBHUTH (CIIOKHUTh, BBIYECTh) MOTyUYEHHBIE APOOH.

S 3nHaro (mossui(a), mpouuTan(a), 3amMIly BBIBOJ O TOM), YTO Hayajo
oTcuéra, WIM Hadalo KoopauHaT, — Touka O wu3oOpaxaer Hynb. Ywcio 0 He
ABJIIETCSI HU  TOJIOKUTENIBHBIM, HU  OTpuLareJbHbIM. OHO  oTxaenser
MOJIOKUTENIBHBIE YHCIIA OT OTPULIATEIIbHBIX.

C koopAMHATHOM MPSMOMl MBI BCTpEYaEMCS Ha YpPOKAaX HCTOPHH, KOTraa
paboTtaeMm ¢ «ieHTO BpeMeHn». lllkana ¢ mosoKUTEAbHBIMU U OTPULIATEIbHBIMU
YUCJIaMH U HYJIEM €CTh Y TEPMOMETPOB.
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MpI npunum K BBIBOAY O TOM, YTO JUIsl KQXJAOTO YHUCIAa €CTh TOJIBKO OJIHO
MPOTUBOIONOXKHOE eMy urciio. Yuciao 0 mpoTUBOMOIOKHO caMoMy cee.

S 3anmcan(a), 4To MOAYJIb YHCIA HE MOXET OBbITh OTpULIATENbHBIM. Jlis
MOJIOKHUTEIIBHOTO 4YHClla W [ HyJIs OH paBeH camMoMmy uwuciy. [Jns
OTPHUIIATEIBHOTO YKCIIa OH PAaBEH NMPOTUBOMOJIOKHOMY 4HCiTy. [IpOTHBOIIONIOKHBIE
YKClia UMCIOT paBHbBIC MOAy/IH: [— a] = [a]

A BeimonHwi(a) 3aganue. [Ipu BeIMOTHEHUU 3a7aHus s paccyxian(a) Tak:
yTOOBI pa3/EIUTh OTPULATEIBHOE YHCIO Ha OTPHUILATENIbHOE, HAl0 pa3ieiiuTh
MOAYJb JA€JIMMOI0 Ha MOAYJb AECITUTENS.

Sl moMHIO, YTO MpHU JEJCHUM HYJs Ha 000 YHUCIIO, HE PaBHOE HYIIIO,
noyty4yaercst HyJab. Ha Hynb JenuTh Heb3sl.

A pemmmn(a) npumep. [lpu pemiennn g paccykan(a) Tak: €clid BbIpaXKEHHE
SIBIISICTCSl TIPOM3BEICHUEM YHUCIIA U OJHOW WM HECKOJNbKUX OYKB, TO 3TO UYHUCIO
Ha3bIBAIOT YHUCIOBBIM KO3(PGUIIMEHTOM, HWIIH MPOCTO KOADPHUITUESHTOM.

Conepsxkanue y4eOHOro nmpeamera «Aaredpa»
7 KIIACC
(3-i rog 06y4enust Ha yposue 000)™°

Yucna u BerunciieHus. PanionanpHbie yncia

Anrebpanyeckue BbIpaXeHUs

VYpaBHEeHUsI U HEPABEHCTBA

Koopaunate! u rpaduku. OyHkumn

O06001eHne 1 cucTeMaTu3alrs U3y4YeHHOTO MaTepraia

Buowt oeamenvnocmu ooyuarowuxca:

— 00BsICHEHUE 3HAUYEHUS MOHATUH ((HOPMYTUPOBAHKE ONPEACIICHUN );

— JI0Ka3aTeIbCTBO U OMTPOBEPKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHnEe TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CTIOCO0AMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (Op¢odNMUUECKH W TPaMMATUYECKU BEPHOE) MATEMATHUYECKUX
3aMucei;

— aHaJuM3 TeKCTa 3ajJauyd, nepeopMyIHpOBKa YCJIOBHS, H3BICUECHUE
HeoOXoauMol nH(pOpMaluu, MOJECIUPOBAHUE YCIOBUS MPU MOMOIIM BU3YyaJbHBIX
ornop (CXeM, PUCYHKOB, PEaJbHBIX MPESIMETOB);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

—  KpUTHYECKass OLIEHKa H O0OOCHOBaHHWE TIOJYYEHHOIO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIOKHBIX MCCIEIOBAHUNA — B paMKaX U3Y4€HHOro (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— NoA00p U MPUBEEHNE MPUMEPOB C OMOPOI Ha COLUAIBHO-OBITOBOM OTIBIT.
U np.

TemaTuueckasi U TEPMHUHOJIOTHYECKAS JTEKCHKA

Cnoea u cnosocouemanus

19 Coxpansiercs comepxanme u 00bEM MaTepHana, NpeCTaBICHHOro B mpumepuoii OOIl — s TpeThero roxa
00yuenus Ha ypoHe OOO.
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Anrebpanyeckuii cmoco0 pemieHus 3afad, OyKBEHHas 3alKuch CBOMNCTB
JNEUCTBUN HAJ YUCIaMH, BBIYMCICHUS C palMOHAIBHBIMU YHCIIaMH, Tpadukw,
npoOb, KOMOWHATOPHBIC 33/1a4d, KOOPJAMHATHI, KOPHU YpaBHEHUS, MHOTOYJICHBI,
MHOXECTBA TOYEK Ha KOOPJWHATHOM TIJIOCKOCTH, MHOXECTBA TOYEK Ha
KOOPJIMHATHOM  TpsIMOM,  0oOpaTHas  MNPONOPIUOHAIBHOCTb,  OJHOYICHBI,
NEepPECTAaHOBKH, NIPeoOpa3zoBaHue OYKBEHHBIX BBIPAXKEHHM, MPUBEICHUE TTOI0OHBIX
CllaraéMbIX, TMPOU3BEJICHUE U YaCTHOE CTeNeHell, MPOUEHThI, MpsMas
IPOMOPIMOHANIBHOCTD, PACKPBITUE CKOOOK, pPACCTOSHHE MEXIy TOYKaMu
KOODAMHATHOM IMpPSMOW, pEIIEHHE 3a1ad C IIOMOLIBI0 YPAaBHEHUMH, CBOWMCTBA
CTENEHU C HATypaJbHBIM IOKA3aTEJIEM, CJIOXKEHUE M BBIYUTAHUE MHOTOYJIEHOB,
CpaBHEHUE JpOoO€eH, CTaTUCTUYECKUE XAPAKTEPUCTUKH, CTENEHb C HATypalbHbIM
IIOKAa3aTelIeM, CTEIIEHb CTEIEeHH, MPOU3BEIECHNU U IpOOH, YMHOKEHHE OJHOYJICHA
(MHOTOWIEHa) Ha MHOTOWIEH, YpaBHEHHE, POPMYJIbI KBaJpaTa CYMMBbI U KBajpara
Pa3HOCTH.

Dpasvi

MBI BBISICHWIIN, KaKH€ BETMYMHBI HA3BIBAIOT MPSMO MPOTIOPLIUOHAIBHBIMH.

51 MOry IpUBECTH IPUMEPHI MIPSIMO MPOMOPLUOHAIBHBIX BEJTUYHH.

Mpl cpenanu  3anmuch  oO0med QopMmyabl OpSAMO  MPONOPLHOHAIBHON
3aBHUCUMOCTH.

S wmory  (3arpynHsitoch)  copMyiaMpoBaTh  CBOMCTBO  MpPsIMO
MIPOMOPIIUOHATEHBIX BEINYHH.

S npusen(a) mpumep NPONOPLMM M Ha3Bajga €€ KpallHME M CpeaHHe
BEJIMYMHBI.

Mpb1 HaxoauiIM IUIONIaAb NPSIMOYTOJbHUKA. JlJIS 3TOr0 Mbl U3MEPHIIUA €rOo
CTOPOHBI, @ TOTOM NEPEMHOKUIIU MOJYUHUBIIHECS YUCTA.

Ha pucynke Mbl BuguMm rpaduk QyHkmmu Y=rX. Ham Hy»HO mOCTpOUTH
rpaduk, cummerpudHblid 1anHoMy ocu Oy. Ham npeacrout 3amucats Gopmyiioi
dbyHK1MI0 TpadrKa, KOTOPBIA MBI TTIOCTPOHM.

Mp1 Oyzaem pemiaTh CUCTEMY YPaBHEHUN CITOCOOOM TOICTAHOBKH.

Mpl 3HaeM, 4TO cymMMa JABYX Jpo0Oeil, 3HaMEeHaTeleM KOTOPBIX SIBISETCS

. 1 .
yucino 3, paBHa 4. Pa3HocTh 3THMX JpoOel paBHa 15. Ham mnpencrout Hatu

YUCTUTEU ITUX APOOEil.

S coctaBmii(a) MO PUCYHKY CUCTEMY YpaBHEHUH.

Boisoowr

AnreOpa TecHO cBsi3aHa ¢ apudmMeTrkoi. OHa BO3HUKJIA B IPEBHUE BpeMeHa
B pe3yJIbTaTe MOMCKOB OOIIMX CXEM pEeIICHUs MOXO0KUX apu(PMEeTHUECKUX 3ajad.
Ecte nBa cmocoba 3amucu JapoOHBIX umcen. VX MOXKHO 3amuchiBaTh B BHJIC
JECATUYHBIX U B BHUJIE OOBIKHOBEHHBIX Jp00Oeid. 3HAUNUT, HY’KHO YMETh CPAaBHUBATH
Yucia, 3amuMcaHHble B J000M w3 atux (Gopm. HykHO ymeTh TpOBOIUTH
BBIYUCJICHUS, €CJIM CPEU YKCEN, C KOTOPBIMU HAJ0 BBIMOJHUTH apU(PMETUUECCKUE
JEeUCTBUSA, €CTh U OOBIKHOBEHHBIC, M JAecsATUYHBbIE Apodu. C TMOHATHEM Ipo0u
CBSI3aHO TMOHSTHE TpolieHTa. UToOBI pemaTh 3aja4u Ha IPOIICHThI, HaJ0 CBOOOIHO
MEePEXOIUTh OT APoOeH K MPOIIEHTaM U Ha00OPOT — OT MPOIEHTOB K APOOSM.
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Cpennee apu(MeTH4eCcKoe psfia YUCENT — ITO YACTHOE OT JIEJCHHSI CyMMBbI
ITHX YHCEI Ha UX KOJUYECTBO.

Mona — 3TO 4HMCIIO psiga, KOTOPOE BCTPEYAETCS B STOM sy dYalle BCEro
(HamboJiee 4acTo).

Pasmax — 3TO OIMH M3 CTAaTHCTUYECKUX TIOKA3aTeled pa3iuyusi, WU
paszbpoca. ITo pa3HOCTh MEXIy HAaHMOOJBIITUM U HAUMEHBIIUM 3HAUYCHUSMHU psijia
JTaHHBIX.

dopmyiia oA npsMoyroybHuka — S=ab. OHa BeIpakaeT COOTHOIIICHUE
MEXIy IUIOMANbl0 S W JUIMHaMU CTOpOoH & u D. [l HaxoxkmeHus Tuiomaan
IPSIMOYTOJIbHUKA HAJ0 M3MEPUTh €r0 CTOPOHBI M MEPEMHOXKUTH MOYyUHBIIUECS
qHcla.

dopmyna MyTH pPaBHOMEPHOTO JBIKeHUs — S=Vi. OHa BbIpakaer
3aBHCHUMOCTh PACCTOSIHHSI S OT CKOPOCTU JIBMXKEHHS V U BpeMeHHu t. ITo riaBHOE
COOTHOIIICHHE MEXKIY PACCTOSTHUEM, CKOPOCTHIO U BPEMEHEM JIBUIKEHHUSI TIO3BOJISIET
10 JIFOOBIM ABYM U3 YKa3aHHBIX BEJIMYUH HAUTH TPETHIO C IIOMOIBIO BHIYMCICHUI.

B OpITy Kax1blil yenoBek (PaKTHUECKH MOJIb3yeTcsl (OPMYJION CTOMMOCTH
HNOKYNKH. [l 3TOro meHa ToBapa yMHOXAaeTCsl Ha KOJUYECTBO KYIJIEHHOTO
ToBapa. Hanpumep, 1ieHa 0AHOTO KUJIOTpaMmMa caxapa YMHOKAeTCsl Ha KOJIMYECTBO
KYIUIEHHBIX KujiorpaMmoB. Eciu ctouMocTs OKynku 0603HauuTh OykBoi C, 11eHy
ToBapa OYKBOW C, a KOJMYECTBO KYIJICHHOIO ToBapa OykBoH M, To (opmyiy
CTOMMOCTH MOKYTIKH MOXKHO 3amucath Tak: C=cm.

[Tpu BeIuUCIEHUAX TIO POpMyTIaM BMECTO OyKB MOYKHO TOJICTABIISTH pa3HbIe
yucna. Hampumep, B dopmyne S=vi BpeMs M CKOPOCTh MOTYT MEHAThCS. B
3aBHCHUMOCTH OT 3TOTO OyJIeT MEHATbCA pPAacCTOsIHWE. Takue W3MEHSIOIINECs
BEJIMYMHBI Ha3bIBAIOT MIEPEMEHHBIMU BelMndnHamMu. BykBel B (hopmyre, KOTOpBIMU
OoHU 0003HAYEHBI, HA3BIBAIOT MIEPEMEHHBIMHU.

JIBe BENMYMHBI HA3bIBAIOT MPSMO MPONOPLUOHAIBHBIMHM, €ClId TpHU
YBEJIIMYEHUHU OJITHOM M3 HUX B HECKOJIBKO pa3 Jipyras yBEJIMYUBAETCS BO CTOJIBKO
ke pa3. OOpaTHO NPONOPUMOHAIBHBIMU HA3bIBAIOT JBE BEIMYMUHBI, NpHU
YBEJIIMYEHUH OJTHOM M3 HUX B HECKOJIBKO pa3 Jpyras YMEHBIIAETCS BO CTOJIBKO K€
pas.

a C
Ecau ortHoOlICHUE ;paBHO OTHOIICHHNIO E’TO PaBCHCTBO Ha3bIBAIOT

S| Q
Qo

MPOIIOPLUEH.

Korpga 3amauy pemator anreOpanyeckuM cHocoOOM, TO YCIOBUE 3ajlaud
Mpexe BCEro MEPEeBOAAT Ha s3bIK MaTeMaTuku. [IepBrIii mar Takoro mepeBoga —
BBeJicHUE OYKBBI I 00O3HAYEHUsI KaKOW-IMOO HEU3BECTHOW BeIWYMHBI. B
pe3yabTare MnepeBoja OObIYHO TMOJYyYaeTCs PaBEHCTBO, cojiepxkaliee OyKBy. OTO
PaBEHCTBO HA3BIBAIOT YPABHCHUEM.

8 KIIACC®
(4-ii rox o0yuenusi Ha yposHe O0Q0)
Yucna u Beruncnenus. KBagpatHsie KOpHU

1
[IpenycmarpuBaeTcs yBennueHHe Y4eOHOTO BpEMEHHM Ha H3y4YEHHE TeMaTH4YecKux pasjenoB «UYwucna wu

BBIYHCIICHUA» U «Anredpandeckue BEIpakeHus». M3ydeHne nporpaMMHOTo MaTeprasa 1o TeMaTHYECKUM pasJiesiaM

«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM» NpeycMaTpuBaeTcs Ha 5-oM roay oOydenus Ha yposae OOO.
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Yucna u Berurcnenus. CTeneHsb ¢ 1ebIM MoKa3aTelieM

AnreOpaunyeckue BbipakeHus. KBagpaTHblii TpEXuiieH

AnreOpandeckue BhIpakeHUs. Anredpanyeckas 1po0b

O060011IeHne U cucTeMaTH3alysa U3y4YeHHOTO MaTepuralia

Buowt oesamenvnocmu odyuarouwguxca.

— 00bsICHEHHE 3HAUEHUS MOHATHH ((hOpMYJIMPOBAHKE ONPEICTICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pelIeHne TeKCTOBBIX 3a7au apuMETUYECKUMHU CIIOCOOaMU;

— (popMynupOBaHUE PABUI (B paMKax U3y4E€HHOTO0);

— yTteHne (OpPO’MUYECKH U TpaMMaTHYECKH BEPHOE) MAaTEeMaTHYECKHX
3aIMucei;

— aHajgM3 TeKCTa 3ajadyd, nepedopMyIHpOBKa YCIOBHS, HW3BICUCHHE
HEo0X0uMoN MH(GOpPMaIIMK, MOJEIUPOBAHUE YCIOBUS MPU MOMOIIHN BU3yalbHBIX
orop (CXeM, PUCYHKOB, peajbHbBIX MPEIMETOR);

— MOCTPOEHUE JIOTHYECKUX LIETIOYEK PACCYKIACHMUIA;

— KpUTHYECKass OIeHKa U  O0OOCHOBaHME IIOJYYEHHOIO  OTBETA,
OCYILIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEJICHNE HECITIOKHBIX HCCIEAOBAHUN — B paMKaX M3y4€HHOro (B T.U. C
HCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— oa00p U MPUBEACHUE IPUMEPOB C ONIOPOI HA COIIMAIbEHO-OBITOBOM OIIBIT.
N np.

TemaTuueckasi U TEPMUHOJIOTHYECKAS JTEKCHKA

Cnosa u crosocouemanusi

Anrebpandeckue ApoOH, BEPOSITHOCTh CIyYalHOTO COOBITHS, BBIHECEHUE
OOILIEro MHOXHTENII 3a CKOOKHM, 3a/laya O HaxXOXKJIEHUU CTOPOHBI KBaJaparTa,
UppaMoHaIbHbIe YHCIA, KBaJpaTHbIE KOPHU, KyOMYECKUHd KOpPEHb, OCHOBHOE
CBOMCTBO JIpoOH, NpeoOpa3oBaHUE BBIPAKEHUM, pa3iIOKEHHE MHOTOYJICHOB Ha
MHOJKUTENH, Pa3JIoKeHNEe Ha MHOKUTENN C IPUMEHEHHEM HECKOJIbKHX CIOCO00B,
pellieHne YpaBHEHHUI C MOMOIIBIO Pa3/IoKEeHUs HA MHOYKUTEIH, CBOWCTBA CTENIEHU
C TEeNbIM T[OKa3aTeleM, CIy4ailHble COOBITHUS, CIOXKCHHE (BBIYUTAHUE)
anredpanueckux Apoodei, crocod rpynmupoOBKH, CTENEHb C IIEJIBIM TOKa3aTeseM,
teopema Ilucdaropa, ymHoXeHHe (neneHue) anredOpandeckux Apooer, dhopmyrbl
Pa3HOCTH ¥ CYyMMBI KyOOB, (hopMyJia pa3HOCTH KBaJpaTOB, YACTOTA U BEPOSTHOCTD,
4acTOTa CIIy4alHOTO COOBITHSI.

Dpasvl

Mg 3anucany pachpeeuTeIbHOe CBOMCTBO YMHOKEHHUS B TOM BHJE, Kak
OHO TIPUMEHSIETCS /IJIs1 BRBIHECEHUS 00IIETO MHOXKHUTEIS 32 CKOOKH.

A npouwmtan(a) ¢dopmyny Tak: cymma KyOOB JABYX YHCENI paBHA
MIPOM3BEICHUIO0 CYMMBI ITHX YHCEJ M HETIOJIHOTO KBajpaTa uX Pa3HOCTH.

51 Ha30BY MPUEMBI, TIPH TIOMOIIIH KOTOPBIX MHOTOWICH MOXHO Pa3JIOKHUTh HA
MHOKHUTEIIH.

PasnoxeHrne Ha MHOXKHUTENM — 3TO OCHOBHAS 33/laya TEOPUH MHOTOUYJICHOB.

Bv1600b1

CymecTByeT LeNnblii psn OpuEéMOB Jis Pa3iokKEHUs] MHOTOWICHOB Ha
MHOXUTeNMH. OAMH U3 Takux MNPUEMOB — BBIHECEHHE OOILEro MHOXKHUTENA 3a
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CKOOKH. DTO mpeoOpa3oBaHHE BBINONHAECTCS Ha OCHOBE PACIpPENeIUTEIHLHOTO
CBOMCTBA — KaK U YMHOXEHHME MHOTOWIEHA Ha oJlHOWIeH. Ho B citydae BbIHECEHUs
3a CKOOKH 3TO CBOMCTBO MPUMEHSIETCS CIpaBa HAJIEBO.

Mp1 paccMOTpend pa3Hble NPUEMBI, MPU MOMOIIM KOTOPHIX MHOTOYJICH
MOKHO Pa3JIOKUTh HAa MHOKHUTENU: BBIHECEHHE OOIIET0 MHOXKUTENS 3a CKOOKH,
CIoco0 TpYIIUPOBKU, MNpPUMEHEHHE (OPMYT COKpPAIEHHOTO YMHOXeHUs. B
CJIOXHBIX CIIy4asiX HaJo MPUMEHATh HECKOJbKO IpuéMoB. He cyiectByeT oOumx
OpaBWJ JJI YCTAHOBJIGHHSA TOTO, KAaKHE CIOCOOBI M B KaKOM MOpPSAKE HAIo
npuUMeHATh. Takke He BcerJa MOYKHO pas3sIoKUTh MHOTOWIEH Ha MHOxuTenu. Ho
€CTh HEKOTOPbIE PEKOMEH/IALIMH, KOTOPbIE HAJ0 YUUTHIBATh. ECIIM MOKHO BBIHECTH
3a CKOOKH OOIIMI MHOKUTENb, TO 3TO HYXKHO cAenaTh. Hago mocMoTpeTh, MOKHO
J¥ BOCIIOJB30BAThCsl KaKOW-HUOyAb GopMyinoil: 1) ecnu mmeercs NBYWIEH, TO
HAJI0 MPOBEPUTH, MOKHO JIM MPUMEHUTH (HOPMYIy pa3HOCTH (CyMMBbI) KyOOB, 2)
€CJIM €CTh TPEXUJIEH, TO HAJ0 IMPOBEPUTh, MOKHO JIM CBEPHYTh €r0 B KBajpaT
nByudieHa. Eciou He ynaércss mpuMeHUTh (pOpMYJIbl COKPAIIEHHOIO YMHOKEHUS, TO
HaJ0 NonpoOoBaTh UCHOJIB30BaTh crocod rpymnmnupoBku. Korga pasnoskeHue Ha
MHOXXUTEJIA 3aBEPIICHO, HAJIO0 IMPOBEPUTH IOJIYYEHHBI pe3yjbTaT C ITOMOIIBIO
YMHOKEHHS.

9 KUIIACC
(5-it rom 00yuenust Ha ypoBHe O00)*

YpaBHeHus 1 HepaBeHCTBA. KBagpaTHble ypaBHEHUS

YpaBHeHUs 1 HEpaBeHCTBA. CUCTEMBI ypaBHEHUN

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa

OyHkuun. OCHOBHBIE TOHATUS

@ynkuuu. Yucnosble (QyHKINH

O060011eHNE ¥ CUCTEMATU3alMs U3YYEHHOT0 MaTepuaia

Buowt oesamenvnocmu ooyuarouguxca.

— 00BsICHEHUE 3HAUYCHUS TOHATUH ((HOPMYTUPOBAHKE OIIPEICIICHUN);

— JI0Ka3aTeIbCTBO U OITPOBEPIKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pellleHre TeKCTOBBIX 3a1a4 apu(hMETUIECKUMH CTIOCO0aMH;

— dhopMyIMpOBaHKE MPABUI (B paMKax U3y4E€HHOTO);

— yreHue (Op¢odNMUUECKH W TPaMMATUYECKU BEPHOE) MATEMATHUYECKUX
3aMucei;

— aHaJIM3 TEKCTa 3ajaud, mepeopMyIUpOBKa YCIOBHUS, H3BICUCHUE
HE00X0AMMOW MH(OpMALMU, MOJIETUPOBAHKUE YCIOBHUS MPHU MOMOIIHM BU3YaJIbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOR);

— IIOCTPOEHHE JIOTHUECKHUX LIETIOYEK PACCYKICHUM;

—  KpUTHYECKass OLeHKa ¢ OOOCHOBaHHWE TIOJIYYEHHOIO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— NPOBEJECHUE HECIIOKHBIX MCCIIEIOBAaHNN — B paMKaxX U3y4€HHOIo (B T.4. C
UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

12
HpG,HYCManI/IBaﬁTCSI YBEJINYCHUC yqe6H0r0 BpEMCHM Ha H3Y4YCHUEC BCEX TEMATHUYCCKUX Ppa3aciioB,

MpCACTABJICHHBIX IJIS1 JaHHOI'O IroJa 06y‘l€HI/I${.
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— oA00p ¥ MPUBEICHHUE MPUMEPOB C OTIOPOM Ha COIMMAIBHO-OBITOBOM OTIBIT.
U np.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanus

['padux nuHEHHOTO ypaBHEHHs C ABYMS MEPEMEHHBIMH, Tpaduk (HyHKIINH,
JEUCTBUTENLHBIE YMCTIA, J0KA3aTeIbCTBO HEPABEHCTB, 3aJa4ll Ha KOOPAUHATHOU
IJIOCKOCTH, KBa/IpAaTHbIE YpaBHEHUS, JTUHEHas QyHKUHMS, TUHEITHOE ypaBHEHUE C
JBYMsI ~MIEPEMEHHBIMHU, JIMHEHHBbIE HEPABEHCTBA, HEMOJHbBIE KBaJpPATHbHIC
YpaBHEHUS, HEPABEHCTBA, PA3JIOKEHUE KBAJPATHOTO TPEXUJIEHA HA MHOXHUTEIH,
pemieHre 3aaad ¢ MOMOULIBI0O CUCTEM YpPABHEHMM, PELICHHWE CHCTEM YpPABHECHHU
CIocoO0M TOJICTAHOBKHU (CIIOKEHHUSA), C TOYHOCTHIO J10..., CBOMCTBA HEPABEHCTB,
CBOMCTBa (YHKIMH, CHUCTEMbl YpaBHEHMI, CIOKHBIE IKCIEPUMEHTHI, (GopMmyiia
KOpHEH KBaJIpaTHOTO YpaBHEHUs, YTCHUE TPA(UKOB.

Dpasvi

®yukius T Ha3pIBaeTCS BO3pacTaroliell Ha MHOXECTBE X, €CJIM OOJIbIIEMY
3HAYEHHUIO apTYMEHTa COOTBETCTBYET OO0JIbIlIee 3HAUCHHUE (PYHKIUU.

Ecnu Ha Bceit obnactu onpezenenust GyHKIMS BO3pACTaET, TO €€ Ha3bIBAIOT
BO3pacTaroiei QyHKIHeH, a eciu yObIBaeT — TO yObIBarolel GyHKIIMEH.

OYHKIMI0, B3paCTAIONIyl0 HAa MHOXECTBE X WIM YOBIBAIOUIyI0 Ha
MHOECTBE X, Ha3bIBAIOT MOHOTOHHOM (hYHKIIMEH Ha MHOXKECTBE X.

Ham Hy’XHO yKa3zaTh 001acTh OomnpeaesieHus] U 00JacTh 3HAYCHUN (PYHKIIUU.
MpbI TOJDKHBI HAaUTH POMEXKYTKH, Ha KOTOpBIX (yHKIMA f yObIBacT, Bo3pacraet u
COXpaHseT MOCTOSIHHOE 3HaYEHUE.

A roros(a) (Mory, HE MOTY, 3aTPyAHSIOCH, XO4y) JAOKAa3aTh: €CIH YETHAs
(GyHKUIHST MOHOTOHHA Ha IOJIOKUTEIBHOW 4YacTU 00JIaCTU ONpENeSieHus, TO OHa
UMEET MPOTUBOMOJIOKHBIA XapakTep MOHOTOHHOCTH Ha OTPULIATENIbHON YacTh
00JIaCTH OTIPEICIICHHUS.

Msb1  chopMmynupoBasii  ONpEACNICHHE BO3pacTaroliel u  yObIBaoIIeH
byHkuuii Ha MHOXKecTBe X. HaM HyXHO TpHUBECTH TPUMEPHI BO3PACTAIOIICH U
yObIBaroIIe QPyHKIUH.

51 Mory O0BSICHUTB, B YEM COCTOUT OCOOCHHOCTH Tpaduka 4€THON QyHKIIMH
Y TIPUBECTHU MPUMEPHI YETHON M HEUETHON (YHKIIUU.

S rotoB(a) OTBETHTH Ha BOMPOC O TOM, Kakas (YHKIUS Ha3bIBACTCS
OTPAaHWYEHHON U HEOTPAHUYEHHOM.

A 3aTpyAHSIOCH TPUBECTH MPUMEPHI PYHKIIUH, OTPAHUYCHHOMN CHU3Y.

Bu160001

@ynkius f Ha3pIBaeTCsI Bo3pacTaronieii Ha MHOKECTBE X, €CIIH JIJIS JTIOOBIX
JIBYX 3HaueHuM aprymeHta X1 u X2 wMHoxecTtBa X, Takux, 4To X2 >X1,
BoIMoTHsIeTCsl HepaBeHCTBO T(X2) >f(Xx1). ®dynkuus f HaspiBacTCs yObIBaromei Ha
MHOECTBE X, €CJIM JIJIs JTFOOBIX JBYX 3HAUeHHM aprymeHTa X1 u X2 MHO»)kecTBa X,
TaKuX, 4T0 X2 >X1, BeimosnHseTcs HepaBeHcTBO f(X2) <f(x1).

Mpb1 3HaeM HEKOTOpbIE CBOWCTBA MOHOTOHHBIX (YHKIIMNA. MOHOTOHHAS
GyHKIHS KaXJ0€ CBOE 3HAUYCHHE NPUHUMACT JIHINb TPU OJHOM 3HAYCHHH
aprymenta. Ecnu dynkius y=f(X) siBisercss Bospacraromieit (yObIBaromieit), To
byukuus y=f(X) sBusercss yOwiBaromieit (Bo3pactaromieii). CymMma IByX
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BO3pacTalImux (QyHKIUNA SBIsETCS BO3pacTarolleld (yHKIMeH, a cymma IBYX
yObIBaromx (GpyHKIui sBaseTcs yosiBaromien Gpyukuueii. Ecau 06e ¢pynkiuu f u g
BO3pacTampInue win obde yosiBaromue, To pyukuus @(x)=f(g(x)) — Bo3pacraroimas
¢ynkumsa. Ecmu @ynknus y=f(X) moHoTOHHa Ha MHOXXecTBe X M COXpAaHSET Ha

1
9TOM MHOXKECTBE 3HaK, TO (YHKIUS g(X)ZQHa MHOJKECTBE X HMMEET

MIPOTUBOIOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oynkius f HaspBaetcs uétHOW, ecnmu s Jroboro XED(f) BepHo
paBeHcTBO f(—x)=f(x). ®ynkuwms f HaspIBaeTcss HeuéTHOM, eciu s Jodoro XED(F)
BepHO paBeHCTBO f(—x)= —f(x).

10 KUIACC
(5-it rox 00yuenust Ha ypoBHe OO0)*"

Hucma u BeruncieHus. JledCTBUTENIbHBIE YUCTa

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C OJJTHOU IIEPEMEHHOMN

VYpaBHeHUs U HepaBeHCTBA. CUCTEMBI ypaBHEHUI

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

OyHKIMU

YucioBble NOCIEA0BATEIBHOCTH

[loBTOpeHME, 060OIICHNE, CHCTEMATH3AIIS H3YYeHHOTO MaTeprana’ "

Buowvt oeamenvnocmu odyuarowuxca:

— 00BsICHEHNE 3HAUYEHUS MOHATUH ((HOPMYITUPOBAHKE ONPENEICHUN);

— JIOKa3aTeIbCTBO U OMIPOBEPIKEHUE C TOMOIIIBIO KOHTPIPUMEPOB;

— pelleHrE TEKCTOBBIX 3aa4 apu(pMETUYECKUMH CIIOCO0AMH;

— dhopMyIMpOBaHUE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (Op¢odMUUECKH W TPaMMATUYECKU BEPHOE) MaTEMaTHUYECKUX
3aMucei;

— aHAIM3 TEKCTa 3ajaud, mepedOpMyIUpOBKa YCIOBUS, H3BICYCHUE
Heo0xoauMoN MH(pOpMAIUK, MOJIETUPOBAHUE YCIOBUS TIPH TOMOIIN BU3YaIbHBIX
orop (CxeM, PUCYHKOB, peajbHbBIX MPEIMETOB);

— MOCTPOEHHE JIOTUYECKHX LIETIOYEK PACCYKICHUI;

— KpUTHYECKas OIeHKa U OOOCHOBaHME TIOJYYEHHOIO  OTBETA,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEACHUE HECIOXKHBIX UCCIEIOBAHUNA — B paMKaX M3YyYE€HHOTO (B T.4. C
WCIIOJIb30BaHUEM KaJIbKYJISITOPa, KOMIIBIOTEPA);

— MoA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOM OTIBIT.
N np.

TemaTu4eckass 1 TEPMUHOJIOTHYECKAS JIEKCHUKA

Cnoea u cnosocouemanus

Apudmernueckas Tporpeccusi, BEPOITHOCTb, BHIOOPOYHBIE HCCIIEIOBAHUS,
reOMeTpUYeCcKass TMPOTPECCUsi, TUCTOTpaMMa, TpapUUIECKOe HCCICTOBAHUE
ypaBHEHUS, WHTEPBAJIbHBIN  psif, KBagpaTuuHas QyHKIUS, KBaJgpaTHBIC

13 HpGILYCManI/IBaeTCSI YBEJINYCHUC yqe6H0r0 BpEMCHM Ha H3Y4YCHHUEC BCEX TEMATHYCCKUX PpPa3aciioB,

NPE/ICTaBICHHBIX /I JAHHOTO Iojia 00y4eHHSI.

“ TIpenycmarpuBaercst MOBTOPEHHE SEMEHTOB COACPIKAHHS Y4eOHON MMCLMILUIAHBI, OCBAMBABIIErOCsS HAa 1 — 5
rogax oOyuenuss Ha ypoBHe OOQO. Jlomyckaercs paclpezeieHHe TaHHOrO Marepualia M0 COOTBETCTBYIOIIUM
TEeMaTHYECKHUM pas3JiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydenus Ha ypoHe OOO.
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HEPaBEHCTBA, Mapaboia, mapadoIou, MPOLEHTHI (MIPOCThIE, CIIOKHBIE), MPOTHO3,
palMoHaNbHbIE BBIPAXKEHHUS, CUCTEMbl YPAaBHEHUH, CUCTEMbl YPABHEHUM C IBYMS
NEePEeMEHHBIMH, CTATUCTUKA, CTATUCTUYECKOE OILICHUBAHUE, ypaBHEHUE (IIeJbIe,
JIpOOHBIE), XapaKTepUCTHUKa pa3dpoca, YUCIOBBIE MOCIIEI0BATEILHOCTH.

Dpasvi

51 Mory OOBSICHUTH Ha MpUMeEpe, Kak mocTpouTh rpaduk GyHkuun Y=f(—x) u
rpaduk pyukuun Y= —f(—x), 3Has rpaduk yukuun y=Ff(x).

51 mMory o0OCHOBaTh, KakK BBIMOJHSETCS MOCTpOeHHE TrpadukoB (GyHKUIUU
g=If(x)l u g=f(IxI).

HaM HyxHO HalTH K0>()(UIUEHTH KBaJpaTHaHOl QyHKimyu y=ax 2+ bx + c,
3Has1, 9yTo € rpaduk mpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Ms1 pemanu ypaBHEHUs C OJTHOM MEPECMEHON, 00€ 4acTH KOTOPBIX ObLIM
LEIbIMU BhIpaXKeHUSIMU. Takue ypaBHEHHS HA3bIBAIOTCS 1IEJILIMU YPABHEHUSIMHU.

51 mory/3atpynHsitock/HE MOTY CQOpPMYJIHPOBATH OMpE/eTICHUE JTUHEHHOTOo
HEPaBEHCTBA C JBYMS IEPEMEHHBIMU U IIPUBECTH ITPUMEPBL.

51 Mory/3aTpyAHSIOCB/HE MOTY OTBETHTh Ha BOIPOC O TOM, KaKylo (GUrypy
IPEACTABIIIET MHOXKECTBO TOYEK KOOPAWMHATHOW IUIOCKOCTH, KOOPIHMHATHI
KOTOPBIX — PEIICHUs CUCTEMBI JTMHEHHBIX HEPABEHCTB.

a MOTYy  JaTh OTpeIeJICHHE BO3pacTaroien (yObIBaromei)
MOCJIEIOBATENBHOCTH U TPUBECTU IPUMEPHI.

A xouy chopmMynupoBaTh NPUHILIMIT MATEMATHYECKOW UHIYKIUU.

S Mory OTBEeTUTh Ha BOINPOC O TOM, B KAKUX MPOMEXKYTKaxX
TPUTOHOMETPUYECKUE (PYHKUMU MPUHUMAIOT MOJIOKUTEIbHbBIE 3HAYEHHS, a B
KAKUX — OTPULIATEIIbHbIE 3HAUEHMUSI.

S mory OOBACHHUTB, YTO HAa3bIBAETCA MEPUOJOM (YHKIMH M Ha3BaTh
OCHOBHOM TIEPHO]T KAKI0N TPUTOHOMETPUIECKON (PYHKITUH.

3HaHHE 3aKOHOB TPUTOHOMETPUYECKUX (PYHKIMHM TOMOTaeT peuaTh
IPOCTEUINNE TPUTOHOMETPUYECKUE YPABHEHUS, YPAaBHEHHs, B KOTOPBIX IOJ
3HaKOM TPUTOHOMETPUYECKUX (PYHKLUN COJIEpKaTCs IEPEMEHHBIE.

Bv1600b1

DYHKIMIO, KOTOPYIO MOKHO 3a1aTh (hopMyJIoii Buja y=ax2+ bx + ¢, rae a#
0, Ha3bIBAIOT KBAIPATUYHON (DYHKIIHEH.

Jro6yro kBagpaTHuHyto GyHKIMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh (OpPMyYJIOH
Buaa y=a(X—m)?2+n.

Paccmotpum BaxkHoe cBoiicTBO mapabonbl. [lpu BpaieHun BOKpPYr ocH
CUMMETpHUH TMapabojia omuckiBaeT ¢urypy — mnapabonoun. Ecnu BHYTpeHHIOHO
NOBEPXHOCTh Napabojionja clejaTh 3€pKaJbHOM M HalpaBUTh Ha HEE Iy4YOK
Jdy4ell, mapamienbHbIX OCH, TO OTpaXEHHBbIE Jy4yd cOOEpyTCs B OJHOW TOUKE —
doxyce. Ecniu mapabonunueckoe 3epkaio HampaBuTh Ha ColHIe, TO TeMIlepaTypa B
bokyce OKakeTcs Takoil BBICOKOHM, YTO MOXKHO OyJeT paciiaBuTh meTtai. Eciu
UCTOYHUK CBE€Ta IOMECTUTh B (OKyce, TO OTpaKEHHbIE OT 3€pKAIbHON
MOBEPXHOCTHU NapadosIon/a JIydr OKa3bIBAIOTCS HAIIPABJICHHBIMU MapaIeIbHO €ro
OCH W HE pacceuBaroTCA. IJTO CBOMCTBO HCIONb3YETCS MPU H3TOTOBIECHUU
MPOKEKTOPOB M ABTOMOOMIIBHBIX (hap.
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YroObl moctpouth rpaduk ¢ynkuumm Y=If(x)l, ecam wusBecten rpaduk
byakiun y=f(x), Hy’)kHO IOCTaBHTh Ha MecTe Ty ero 4vactb, rime f(x)=0, u
CUMMETPHUYHO OTOOpa3UTh OTHOCUTEIBLHO OCH X JAPYIYyIO €ro yacTh, rae f(x) )<O0.

YroObr moctpouth rpaduk ¢ynknmn Y=If(x)l, ecam wuzBecten rpaduk
¢ynkuun y=f(x), Hy)KHO OCTaBUTH Ha MecTe Ty 4acTh rpaduka ¢pyakmun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPULIATEILHON YacTH 00J1acTu onpeaeiaeHus: PyHKIUU
y=f(x). OTpa3uB 3Ty 4aCTh CHMMETPHUYHO OTHOCUTEIHHO OCH Y, MOJYyYUM JPYTYIO
qyacTh rpaduka, COOTBETCTBYIOIIYIO OTPUIIATEIHHOM YaCTH 00JIACTH ONPECIICHHUS.

Llenoe ypaBHEHHE ¢ OJHOW MEPEMEHHON — 3TO ypaBHEHHE, JieBas U MpaBas
YacTH KOTOPOTO — 1EJIbI€ BHIPAKECHHUSI.

[Ipu pemienun 3agauu Mbl MPUMEHUIM TpaduuecKkuil crnocod pelieHus
CUCTEMBI IByX YpaBHEHUH ¢ IByMs nepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpaduku 060UX ypaBHEHUI M HAXOIUT KOOPAMHATHI OOIIHUX TOYEK ATHX IpadUKOB.
Ho rpadwmueckuii cnoco0® TO3BOISET HAWUTH PEIICHHE CHCTEMBI TOJBKO
IPUOIMAKEHHO.

JIto0yro cucteMy J[BYX JMHEHWHBIX YpPaBHEHHH C JIByMs ME€pPEMEHHBIMU
MOXHO PpEIIUTh CHOCOOOM TMOACTAaHOBKM WM crocoOoMm cioxenus. Ho mno-
JPYroMy IMPOUCXOAUT C CUCTEMaMH YpaBHEHMI Oosiee BBICOKMX cTemneHeil. Jlis
HUX HET O0mMX crnocoOoB pemeHus. JIuib HEKOTOphIE M3 HUX MOXKHO PELIUTh
C0c000M MOJCTAHOBKH UJIM CIIOCOOOM CIIOKEHHUSI.

[TocnenoBarenbHOCTh, B KOTOPOM Ka)/blil MOCIEAYIOIIUN wieH OoJblie
IpEeabIAYIIEro, Ha3bIBaeTCs Bo3pacTaromiei. [locienoBarenbHOCTh, B KOTOPOH
KaXKIbIH OCTIEAYIONINI YJIeH MEHbIIE MPEAbIAYIIET0, Ha3bIBa€TCs YOBIBAIOIICH.

[TocnenoBarenbHOCTh (@N) Ha3bIBae€TCs OrPAaHUYEHHOM CBEpPXY, €CIU
CYLIECTBYET TaKO€ YUCIIO M, 4To an<mmpu Jr000M N.

[locnenoBarenbHOCTh (8N) Ha3bIBAE€TCA OrPAHUYEHHOW CHHU3Y, €CIH
CYILLECTBYET TaKOE YHUCIIO P, YTO aN=Prpu J000M N.

[locnenoBarenbHOCTh, OrpaHUYEHHAass CBEPXY M CHHU3Y, Ha3bIBaeTCs
OrpaHUYEHHON MTOCIIET0BATEIBHOCTBIO.

Kaxnprii unmeH apudmeTH4eckoil mporpeccuy, HadyMHAs CO BTOPOTO,
SBJIIETCS] CPETHUM apU(PMETUUECKUM MPEABIIYILETO U MOCIEAYIOErO YIEHOB.

@OyHKIUSA ¢ 001aCThIO onpeeseHust X U 00J1acThiO 3HAUCHUW Y Ha3bIBACTCS
oOpatuMoi, eciu O0OpaTHOE €M COOTBETCTBHE MEXAY MHOXECTBOM Y U
MHOXECTBOM X — (PyHKIIHS.

Ecmu ¢ynkums f oOpatuma, TO oOpaTtHOE €i COOTBETCTBHE HAa3bIBAIOT
¢dyHkuuel, oopataoit Gpyukuu f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTAHOBJIEH INOPSAJOK €ro 3JIEMEHTOB,
HAa3bIBAIOT IIEPECTAHOBKOM.

Coaep:xanue yue0OHoro npeamera «I'eomerpusp»
7 KIIACC
(3-it rox 00yuenust Ha ypoBHe O00)*
[Ipocreitmue reomeTpudeckue GUrypsl U UX CBOWCTBA.

> Coxpansiercs comepxanue u 00bEM MaTepHana, NPeCTaBICHHOro B mpumepuoii OOIl — s TpeThero roxa
00yuenus Ha ypoHe OOO.
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N3MmepeHne reoMeTpuyeCcKuX BEJIUYHUH

TpeyroabHuKU

[TapannenbHbIe NpsIMBbIE, CyMMa YIJI0B TPEYTOJIbHUKA

OKpy»XHOCTb U Kpyr. [ 'eoMeTpruecKre nocTpoeHus

O060011IeHne ¥ cucTeMaTH3alus U3y4YeHHOT0 MaTepuraa

Buowt oesamenvnocmu odyuarouwguxca.

— KOMMEHTHpOBaHUE (pa3bsCHEHUE) 3HAUYECHMS] OCBAaMBAEMBIX TOHSATHIA,
dbopMyIpOBaHKE OMPECICHU;

— u300pakeHHe W pAclo3HABaHHWE U3yYaeMbIX (QUIyp Ha YepTexax;
peIIeHue 3a71a4, CBI3aHHBIX C ITUMHU QUTYpPaAMU;

— (popMyIUPOBKA U JJOKA3aTEIBCTBO TEOPEM;

— pemeHue 3aJady B COOTBETCTBUM C COAEPKAHUEM OCBAaMBAEMbIX
TeMaTUYECKUX pa3aenos. U mp.

TemaTu4eckass 1 TEPMUHOJIOTHYECKAS JIEKCUKA

Cnosa u cnogocouemanus

AKcHoMa MapajuleNIbHBIX MPAMBIX, OUCCEKTPUCHI, BBICOTHI TPEYTOJIbHHKA,
U3MEpeHue, Jyd, MaciuTaOHasi JIMHEWKa, MEJIHUaHbl, OTPE30K, MapajiesIbHbIe
NpsIMbIE, NIEPBBINA (BTOPOM, TPETUI) IPU3HAK PABEHCTBA TPEYTOJIbHUKOB, IPU3HAKU
MapajuieIbHOCTH JIBYX MPSMBIX, NEPHNEHIUKYISPHBIE TNPSIMbIE, IMOCTPOEHUE
TPEYTOJbHUKA MO TPEM DBJIEMEHTAaM, NpsiMasi, MNPSMOYIOJIbHBIE TPEYrOJIbHUKH,
COOTHOIICHUSI MEXIYy CTOPOHAMHU M YIJIaMU TPEYroJbHUKA, CPaBHEHHE, CyMMa
YIJI0B TPEYTOJbHUKA, TPEYTOJIbHUK, YTOJL.

@pasvl

Yepes 11t00bIe 1BE TOYKH MOYXHO IPOBECTH NPSIMYIO, HO TOJIBKO OZHY.

A naueptwi(a) mpsmyro u orMmeTwi(a) Ha Heil Touku A u B. Ceityac c
MOMOIIBI0 MaciITaOHOM nuHelku s oTMeuy Toukd C u D Tak, uroOwml TOouka B
obL1a cepenunoii otpeska AC, a Touka D — cepenunoit orpeska BC.

Cnauana mbl HauepTuM mpsmyto AB. Ilotom mpu momomm MmacmitaOHOU
JMHEWKU OTMEPHUM Ha 3TOH mpsimMoil Touky C — Takyto, uto AC=2 cM. Janblie Mbl
OMpEeIeNIUM, CKOJIBKO TAKMX TOYEK MOYKHO OTMETUTH Ha npsmoit AB.

Bui6o0ul

I'eomeTpusi — 3T0 0oAHA U3 caMbIX JApeBHUX Hayk. OHa BO3HUKIA €mI€ A0
Hameld »pbl. CIIOBO «reoOMETpush» B IEPEBOJIE C TPEUECKOTO S3bIKa O3HAYAET
«3emsemepue». Takoe HazBaHUE OOBACHAETCS TEM, UTO 3apPOXKIECHUE T'€OMETPUU
OBLIO CBSI3aHO C Pa3HBIMU MU3MEPUTEIbHBIMU paboTamMu. ITU paOOThI BHITIOIHSIIN
MIPU Pa3METKE 3eMEJIbHBIX YY4aCTKOB, TPOBEJAECHUU IOPOT, CTPOUTEIBCTBE 31aHUN U
IpPYTUX COOpyXeHuil. B pesyaprare TakoM AEATEIBHOCTH TMOSABWINCH U
MOCTENICHHO  HaKalUIMBaJUCh  pa3Hble  TpaBUjia, KOTOpPbIE  CBS3aHBI €
r€OMETPUYECKUMHU U3MEPEHUSMH U TOCTPOCHUSIMU. TakuM 00pa3oM, reoMeTpus
BO3HHKJIAa HA OCHOBE MPAKTUYECKOW IEATENBbHOCTH JIOJAEeU. B manpHenmem oHa
chopMHpoBaIach Kak CaMOCTOSITENIbHASI HayKa. JTa Hayka 3aHUMAETCS U3y4CHUEM
Tr€OMETPUYECKUX QUTyp.

VYroa — 310 reomerpuueckas ¢purypa. OHa COCTOUT U3 TOUKH U JIBYX JIyueH,
UCXOJISAIIUX U3 OTOW TOYKHU. JIydn — 3TO CTOPOHBI yriia, a X 00IIee Ha4aio — 3TO
BEpILIMHA.
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Cpenu mpeameToB, KOTOpPbIE HAC OKPYKAKOT, MHOTO OJMHAKOBBIX. Y HHUX
oauHakoBas (opma, OAMHAKOBbIE pa3Mmepbl. Hampumep, 1Ba OJUHAKOBBIX
KapaHjamia, 1B OJMHAKOBBIE TETPaaH, Ba OJMHAKOBBIX 3epKana. B reomerpuu
IBe (QUIypbl, KOTOpblE MMEIT OJAMHAKOBYIO (OPMY U OIMHAKOBBIE Pa3MEpHI,
Ha3bIBAIOT PABHBIMU.

JUist u3MepeHus OTPE3KOB M HAaXOXKACHUS pPACCTOSHUM HAa IIPAKTUKE
UCIIOJIB3YIOT pa3JIMYHbIE E€IUHULBI H3MEpPeHui. MeTp — 3TO cTaHaapTHas
MEXKIyHapoaHas eauHuna usMepeHus. B omnom merpe 100 cantumerpos. B
onHoM cantuMmeTpe 10 mmmumerpoB. [Ipu u3mepeHnn HEOOJIBIIUX PACCTOSHUM,
HaIpUMep, MKy TOUKAMHU Ha JJUCTE OyMaru, 3a €AMHUILY U3MEPEHUS IPUHUMAIOT
CaHTUMETPp WIM MWUIMMETp. PaccTosHue Mexay npeaMeraMu B KOMHAaTe
U3MEPAIOT B MeTpax. PaccTosiHMe Mexy Hacel€HHBIMUA ITYHKTaMH H3MEPSIOT B
KiwiomMeTpax. lcnone3yroTrcs W Apyrue eauHMIbl  u3MepeHus. Hampuwmep,
JNEUUMETP, MOPCKast MUJIS.

OTtmeTuM n100BIE TPU TOYKH, KOTOpPHIE HE JIeKAaT Ha OJHOM MpSIMOM.
CoenunuM ux orpeszkami. [loaydnm reomeTpudeckyro GUrypy. 9To TpeyrojabHHK.
Tpu oTMEUYEeHHBIE TOYKH — 3TO BepIIMHBI. OTPE3KU — 3TO CTOPOHBI TPEYTOJIbHUKA.
CymMa UIMH TpEX CTOPOH TPEYroJIbHMKA Ha3bIBACTCA €ro nepumerpoM. JlBa
TPEYrOJIbHUKAa MOXHO Ha3BaTb pPABHBIMHM, €CIM MX MOYHO COBMECTUTH
HajokeHrneM. Kaxaplii U3 3TUX TPEYTrOJIbHUKOB MOKHO HAJIOXHUTh HA APYTOM TaK,
YTO OHM MOJHOCTBIO COBMECTSTCS. DTO 3HAYUT, YTO MOMAPHO COBMECTATCS HX
BEPUIMHBI U CTOPOHBI. Takxke MonapHo COBMECTSTCS U YIJIbl 3TUX TPEYTrOJIbHUKOB.
COOTBETCTBEHHO, €CJIM JIBa TPEYTOJIbHUKA PAaBHBI, TO JIEMEHTHI (YIJIbl U CTOPOHBI)
OJHOTO TPEYTrOJIbHUKA pPAaBHBl JJIEMEHTAM JPYrOro TPEYrOJIbHUKA. 3HAYuT,
PaBEHCTBO [IBYX TPEYTrOJIbHUKOB MOKHO YCTAHOBHTb, HE HaKJIaAblBass OJIMH
TPEYroJIbHUK Ha JAPYTOM, a TOJIbKO CPABHUBAS HEKOTOPBIE UX DIIEMEHTHI.

B MaremMarmke KaxI0€ YTBEP)KIECHHE, CHPABEMJIMBOCTH KOTOPOIO
YCTaHaBJIMBACTCS IIPU MOMOIIM PACCY IACHHUM, Ha3bIBAIOT TEOpeMou. Paccyxnenus
Ha3bIBAIOTCS J10KA3aTEIBCTBOM TEOPEMBI.

8 KUIACC
(4-ii rox o6yuenusi Ha ypoe 000)™

YHeThIpEXYTrOIbHUKH

Teopema daneca u Teopema 0 IPONOPLIUOHATIBHBIX OTPE3KaX, MOJ00HbBIE
TPEYroJIbHUKU

[Tnomans. HaxoxaeHne miomanei TpeyroJbHUKOB U MHOTOYTOJIBHBIX
¢buryp. [nomaau nogoOHBIX GuUryp

Teopema Iludaropa u Hauana TpPUroHOMETPUHU

O060011IeHne ¥ cucTeMaTH3alysa U3y4eHHOTO MaTepuraia

Buowt oeamenvnocmu odyuaowuxcs.

— KOMMEHTHpPOBaHUE (Pa3bsCHEHHWE) 3HAYECHHS OCBAaUBAaE€MbIX IOHSATHIA;
dbopMyIMpOBaHKE OMPENCICHU;

*Y3yuenne Temartmueckoro pasgena «YIIbl B OKDYKHOCTH. BIHCAHHBIC H OIHMCAHHBIC UYETHIPEXYTOIHHHKH.
KacarensHble kK okpyxHOcTH. KacaHue OKpy»XHOCTEH» HpemycMaTpuBaeTcsi Ha 5-oM rojx oOydeHUs Ha ypOBHE
00O, 4yro o0ecrieunBaeT BO3MOXHOCTh YBEJIMYEHHUs Yy4eOHOr0O BPEMEHHM Ha MH3ydeHHE Marepuayia IIo
NPE/ICTaBICHHBIM TEMaTHYECKUM pa3/iesiaM.
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— n300pakeHre U pacro3HaBaHUE U3yYaeMbIX (PUTYp Ha YEPTEXKaX;

— (GOpMYIMPOBKA U I0KA3aTEIBCTBO TEOPEM;

— pelleHuEe 3aJad B COOTBETCTBUM C COJEPKAHHEM OCBAaMBAEMBIX
TeMaTUYECKHUX pasnenos. U ap.

TemaTu4eckass 1 TEPMUHOJIOTHYECKAS JIEKCHUKA

Cnosa u cnogocouemanusi

Bepmmnabsl  JIOMaHOW, 3BEHbS JIOMAHOW, KBaApaT, MHOTOYTIOJIbHUKH,
ONpeeNeHre  MOAOOHBIX  TPEYroJIbHUKOB,  MapajulesiorpaMM,  IUIOLIA/b
(MHOTOYTOJIbHHMKA, TapajuiesiorpaMMa, TPEYTroJbHHUKA, Tpamneluuu), MoJ00HbIe
TPEYTOJIbHUKH, TPU3HAKU TIOJ00US TPEYrOJBbHUKOB, MPSMOYTOJBHHUK, POMO,
CME)KHBIE OTPE3KH, COOTHOLICHUS MEXKJy CTOPOHAMHU U YINIAMU MPSAMOYTOJBHOTO
TpPEYroJIbHHUKA, TeopeMa, TeopeMa [ludaropa, Tpanenus, 4eTbIpEXyroIbHUKH.

@pasvl

Msbl 3HaeMm, 4TO MEpUMETP MapaenorpamMmma paBeH 48 cm. Ham Hy)HO
HAalTHU CTOPOHBI MapajuiesiorpamMma, eciu 1) omHa cTopoHa Ha 3 cM OoJiblie
IpyroM, 2) pa3HOCTh JABYX CTOPOH paBHa 7 cM, 3) OJHa M3 CTOpPOH B JIBa pasza
Oonbinie npyroit. bynem pemats 3anady.

Mpg1 OysieM 1oKa3bIBaTh TEOpPEMY / MPUCTYMHUM K JOKA3aTeIbCTBY TEOPEMBI /
JIOKa)kKeM TeopeMy / HaM IPEJICTOUT A0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEPBBINA (BTOPOM, TPETHIT) TPU3HAK MOI00US TPEYTOJIHHUKOB.

Mps1 paccMOTpesid pUCYHOK, Ha KOTOPOM H300paXEH MHOTOYTOJIbBHUK. DTOT
MHOT'OYT'OJIBHUK BBIMYKJIBIM, IOTOMY YTO OH JIEKHUT IO OJHY CTOPOHY OT KaKIOU
PSAMOU, IMTPOXOAIIEH YEPE3 JIBE €T0 COCEAHUE BEPILINHBI.

Bwvisoowt
OTpe3ku, U3 KOTOPBIX COCTaBJIEHA JIOMAaHAas, HAa3bIBAKOTCA €€ 3BEHBAMMU.
KoHupr 3Thx OTpe3koB — BepmiuHbI JioMaHoW. CyMMma [UJIMH BCEX 3BCHBEB

HAa3bIBACTCS JJIMHOW JIOMAHOM.

Ecnu HecMexxHbIe 3BEHbS] 3aMKHYTOM JIOMAHOW HE MUMEIOT OOIIHUX TOYEK, TO
3Ta JIOMaHas Ha3bIBAE€TCSI MHOTOYTOJIbHUKOM. 3BEHbSI JIOMaHON HAa3bIBAOTCS
CTOPOHAMHM MHOTOYIOJIbHUKA. JlnMHAa JIOMaHOW HA3bIBAETCA IEPUMETPOM
MHOT'OYTOJIbHUKA.

JIBe BepLIMHBI MHOTOYIOJIbHMKA, IPUHAIEKAIUME OIJHOM CTOPOHE,
Ha3bIBAIOTCS coceHUMU. OTPE30K, KOTOPBIM COEAMHSET JBE JIFOObIE HECOCETHUE
BEPILMHBI — 3TO IUAroHa b MHOTOYTOJIbHUKA.

JIx000lt MHOTOYTOJIBHUK pa3/eliseT MIOCKOCTh Ha JiBe yacTu. O/Ha 4acTh —
ATO BHYTPEHHSIS 001aCTh MHOTOYTOJIbHUKA, & IpyTrasi — BHEIIHSIS.

MHOroyroJibHUK Ha3bIBAE€TCS BBITYKJIBIM, €CJIM OH JIEKUT IO OJHY CTOPOHY
OT Ka)XIIOU MPSIMOU, TPOXOSAIIEH Yepe3 ABE €ro COCEAHNUE BEPIIUHBI.

Kaxnaplii 4eTbIpEXYTroJIbHUK UMEET 4 BEPIUMHBI, 4 CTOPOHBI U 2 THATOHAJIN.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOJIbHUKA HA3BIBAIOTCS TPOTUBOMNOJIOKHBIMHU.
JIBe  BepmIMHBI, HE  SBJISAIOIIMECS  COCECIHMMH, TOXKE  HA3bIBAKOTCS
MPOTUBOIIOIOKHBIMHU. YeThIPEXYTOIPHUKA OBIBAIOT BBIMYKIbIE U HEBBIMYKIIBIC.
Kaxnasd pawaroHanp BBINYKIONO YETBIPEXYTOJbHUKA pAa3leisIET €ro Ha JBa
TpeyroiapHuka. OfHa M3 JUaroHajeil HEBBIMYKIOTO YETBIPEXYTOJIbHUKA TaKKe
pas3genser ero Ha JIBa TPEYTroJIbHUKA.
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[TapannenorpaMm — 3TO YETHIPEXYTOJbHUK, Y KOTOPOTO MPOTUBOIOIOKHbBIC
CTOPOHBI TOMAPHO MNapaJUieiabHbl. B mapamnenorpamMMe NPOTHUBONOJIOKHBIE
CTOPOHBI PaBHBI U MTPOTUBOIIOJIOKHBIE YTy paBHbI. Jlnaronanu napasuiesiorpamma
TOYKOM MEPECECUEHUS IETATCS MOMOJIaM.

Tpaneuus — 3T0 4eTBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI MApaJUICIIbHbL,
a JBE€ Jpyrue He mnapayuienbHbl. [lapamnenbHble CTOPOHBI Tpameuuu — 3TO €€
OCHOBaHMs, a JBE€ Jpyrue CTOPOHbI Ha3bIBalOTCS OOKOBbIMU. Tparenus
Ha3bIBACTCS paBHOOEIPEHHOM, eciii €€ OOKOBBIE CTOPOHBI PaBHBI. Tparerus, o1uH
U3 YIJIOB KOTOPOU MPSMOU, HA3bIBAETCS PSIMOYTOJIbHOM.

PaBHbIE NIPSMOYTOJBHUKYA MUMEIOT PaBHBIE IUIOMIAIA. ECIM MHOTOYTOJBHUK
COCTABJIEH W3 HECKOJBKHX MHOTOYIOJIbBHUKOB, TO €ro IUIOLaJb pPaBHA CyMME
IUIOIIAIEW 3TUX MHOTOYIOJIBHMKOB. I[lmomane KBajgpara paBHa KBagpaTy €ro
CTOPOHBI.

[Inomaapr NpsIMOYTOJIbHUKA PaBHA MPOU3BEACHUIO €T0 CMEKHBIX CTOPOH.

Ecnu kBazpaT oqHON CTOPOHBI TPEYTOJIbHUKA PAaBEH CyMME KBAJIPaTOB JIBYX
JPYTUX CTOPOH, TO TPEYTOJbHUK MPSIMOYTOJBHBINM. JTO Teopema, oOpaTHas
teopeme [Iudaropa.

Ecnu nBa yrima oJlHOro TpeyroJibHUKa COOTBETCTBEHHO PaBHBI JIBYM yrjaM
JPYroro, TO TaKHe TPEYTrOJIbHUKHU MOJOOHBI. DJTO TEpPBBIA MPU3HAK MOA00HS
TPEYTOJIbHUKOB.

Ecnu 11Be CTOpPOHBI OJHOTO TPEYTrOJAbHUKA MPOMOPIUOHAIBHBI JIBYM
CTOpOHaM JpYroro TpPEYroJbHUKAa W YIJIbl, 3aKIIOYEHHBIE MEXKIY OJTHUMHU
CTOpPOHAMHU PABHBI, TO TAaKU€ TPEYTOJBbHUKU MOJAOOHBL. DTO BTOPOW MPHU3HAK
0100Ms TPEYTOJILHUKOB.

Ecnu cTOpoHBI OJHOTO TPEyrojbHUKAa MPOMOPLHOHAIBHBI TPEM CTOPOHAM
JIPyroro, TO TaKU€ TPEYrOJbHUKH MOAOOHBL. ODTO TPETHHl NpPHU3HAK MOA0OUs
TPEYTOJIbHUKOB.

9 KUIIACC
(5-ii rox o6yuenust Ha yposae 000)"

VYTIIbl B OKpYKHOCTU. BrincaHHbIe U ONTMCAHHBIE YETHIPEXYTOJIbHUKH.
KacarenbHbie k okpyxHOCTH. Kacanue okpyxHocTen

Tpuronomerpusi. TeopeMbl KOCUHYCOB U CUHYCOB. Penienne TpeyrojipH1KOB

[TpeoOpazoBanme momo0uss. MeTpruueckue COOTHOIICHHS B OKPY>KHOCTH

Bexkrtopsl

O0600111eHNE ¥ CUCTEMATH3alIUs U3YYEHHOT0 MaTepuaia

Buowvt oeamenvnocmu odyuarowuxca:

— (GOopMyIMpOBaHHE OMNpPEACTICHUA W WUIIOCTPUPOBAHUE OCBAaUBAEMbIX
MOHSITHH;

— (GOpMYIMPOBKA U 1I0KA3aTEIBCTBO TEOPEM;

— BbIBeZIcHUE (OPMYIT,

"Yzyuenne temaTHueckux pasznenos «JleKapTOBbI KOOPAHHATH HA IMIIOCKOCTHY, «[IPaBHIbHBIE MHOIOYTONbHHUKL
JlmHa OKpY>KHOCTH M IIIOIIAAb Kpyra. Berancnenune rurontanein», «J{BHKEHUs IIOCKOCTU»IIPElyCMaTpUBAETCsl Ha
6-oM rox oOyuyenuss Ha ypoBHe OOQ, 4uro ObOecreuMBacT BO3MOXHOCTb YBEJIMYEHHsS YUeOHOro BpEeMEHH Ha
M3ydeHHe MaTepuaa 1o NpeICTaBICHHBIM TEMaTHUECKUM pa3/iesiaM.
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— PpCELIEHUME TEOMETPUYECKMX 3aJad B COOTBETCTBUM C COJEpPKAHUEM
OCBaMBaEMbIX TEMaTUUYECKHUX pasnesios. U mp.

TemaTu4eckass 1 TEPMUHOJIOTHYECKAS JIEKCHUKA

Cnosa u cnogocouemanusi

buccekTpuca, BekTOop (HEKOJUTMHEApHBIM BEKTOp), KacarelbHas K
OKPYXHOCTH, KOOPJMHATBI BEKTOpa, KOAI(PPUIMEHTHl pa3IOXKEHUS, METO]
KOOpPJIMHAT, OKPYXXKHOCThH (BIMCaHHAas, ONUCAHHAs), NPUMEHEHUE BEKTOPOB K
pEUIEHUIO 3aj1ay, MPOCTEHIINE 3a1aud B KOOPAUHATAX, CUHYC (KOCHHYC, TAHTEHC,
KOTaHI'€HC) YyIJla, pPaauyC, CKaJIspHOE IPOMU3BEICHUE BEKTOPOB, CIIOKEHHUE
(BBIUMTAHUE) BEKTOPOB, COOTHOLIEHUS MEXKJIy CTOPOHAMHU H  YIJIAMH
TPEYrOJIbHUKA, CPEIHSS JIMHHS TPalelHuH, TOYKa KacaHWs, yribl (LEHTpalbHbIC,
BIIMCAHHBIE), YMHOXEHUE BEKTOpa Ha YWCJIO, YPABHEHUE, YETHIPE 3aMeUaTelIbHbIe
TOYKH TPEYTOJIbHUKA.

Dpasvi

Mbl foka3anu, 4ro mpsiMas U OKPYXKHOCTb MOTYT MMETh OJHY WIM JIBE
oOII1e TOYKH U MOTYT HE UMETh HU OJTHOM OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTeIbHOHW K OKPYKHOCTH (O cpeaHei
JIMHUY TPAICINH).

Tenepp MbI OyneM 10Ka3bIBaTh TEOpeMy, OOpaTHYIO TEOpPEME O CBOMICTBE
KacaTeIbHOM — MPU3HAK KAaCcaTEeJIbHOM.

Ham mpencrout nokas3aTe, 4TO NEPHIEHAUKYJISP, NPOBEAEHHBIN M3 KaKOW-
HUOYJIb TOYKUA OKPY>KHOCTHU K JUAMETPY, — 3TO CPEeAHEE MPONOPLHUOHATBHOE IS
OTPE3KOB, HA KOTOPBIE OCHOBAHUE MEPIICHANKYIISIPA ACIIUT THAMETD.

Bu160001

Ecnm paccrosHMEe OT IEHTpa OKPYKHOCTH IO HIPSMOM PaBHO PAIRYCY
OKPYXHOCTH, TO TIpsiMasi U OKPYKHOCTb UMEIOT TOJIbKO OJIHY 0011yt Touky. Ecnu
paccTosiHuE OT IIEHTpa OKPYKHOCTHU JI0 IPSIMOM OoJIblIe paguyca OKPY>KHOCTH, TO
npsiMasi U OKPYKHOCTb HE UMEIOT OOILINX TOYEK.

[Ipsimasi, uMmeroras ¢ OKpyKHOCTb. TOIbKO OHY OOLIYIO0 TOUKY, Ha3bIBAETCS
KacaTeJIbHOM K OKPY)XKHOCTH. KX o0mas Todka Ha3bIBaeTCS TOYKOW KacaHUS
MPSAMOMN U OKPYKHOCTH.

KacarenpHas K OKpy>KHOCTH NEPIEHAUKYIISIPHA K PaIHYCy, IPOBEAEHHOMY B
TOYKY KaCaHUs.

OTpe3kn KacaTelbHBIX K OKPYKHOCTH, IMPOBEIEHHBIE M3 OJHOM TOYKH,
paBHbI. OHU COCTABISIIOT PABHBIE YIUIBI C MPSIMOM, TPOXOAALIEN YEPE3 OTY TOUKY U
LEHTP OKPY>KHOCTH.

Ecnu npsAmas mpoxoauT dyepes3 KOHEI pajinyca, JISKAIUN Ha OKPYKHOCTH, U
MEPIECHINKYJIIPHA K ’TOMY PanyCy, TO OHa SIBJISIETCS KacaTeIbHOM.

Jlyra Ha3pIBacTCA MOJIYOKPYKHOCTBIO, €CIIA OTPE30K, COCAUHSAIOLINMU €€
KOHIIBI, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

BrnimcanHbIl yroi u3mepsieTcs MoJOBUHOU yTH, HA KOTOPYIO OH OIUPAETCH.

Kaxxnas Touka OHCCEKTpUCYy HEpa3BEPHYTOro yriia paBHOyAajeHa OT €ro
cropoH. OOpaTHO: Kaxaas TOUYKa, JeKallas BHYTPHU yrjia U paBHOyAaJEHHas OT
CTOPOH YTJIa, JISKUT Ha ero OMCCeKTpHUCe.
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OTpe3oK, J1si KOTOPOro yKa3aHo, Kakasi U3 €ro TpPaHUYHbIX TOYEK CUUTAETCS
HayajoM, a Kakas — KOHIIOM, Ha3bIBAa€TCS HAMpPaBICHHBIM OTPE3KOM, WIIU
BEKTOPOM. BEKTOpBI MOT'YT MCIIOJIB30BATHCA IS PEIICHUs] T€OMETPUUYSCKUX 3a/1a4
U JI0OKa3aTeIbCTBA TEOPEM.

CpenHsisi JUHUS Tpameluu — ATO OTPE30K, COCIUHSIONIMM CepeuHbl e
O0KOBBIX CcTOpOH. CpenHss JMHUS Tpamnelyy NapajuieibHa OCHOBAaHHUSAM U paBHA
UX TOJIyCyMME.

Ha miockoctu m1000# BEKTOP MOMKHO PAa3lIOKHUTh IO JBYM JaHHBIM
HEKOJUIMHEApHbIM  BekTOpaM. KoadduImMeHThl  pa3lokeHHs TPU  OTOM
OTIPEIEISIFOTCS €IUHCTBEHHBIM 00pa3oM.

10 KUIIACC
(6-it rox 00yuenust Ha ypoBae O0O0)

JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH

[IpaBuiIbHBIE MHOTOYTOJBHUKH. J|JTMHA OKPY>KHOCTH M IUIONIAL KpyTa.
Brruuciienue miomaaei

JIBM>KEHUS TIIIOCKOCTH

[ToBTOpenue, 06001IeHIE, CUCTEMATH3AIMS U3YYEHHOTO MaTepuaa’

Buowt oesamenvnocmu odyuarouwguxca.

— GhopMyIMpPOBAHKE ONPEICIICHU;

— ¢hOpMYIMPOBKA U I0KA3aTEIHCTBO TEOPEM;

— BbIBeJICHUE ()OPMYJI U UX UCIIOJIB30BaHUE VISl BHIYMCIICHUH;

— U300paKEHUE U PaciO3HABAHUE HA PUCYHKAX MPU3MBI, MapaJljieenuIena,
HUJIMHIpA, 1apa u Jip.;

— PpeIIeHUE TEOMETPUUECKUX 3aJlad B COOTBETCTBUU C COJIEpKAHUEM
OCBaMBaEMbIX TeMaTUYECKUX pa3naesios. U np.

TemaTuveckasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

Cnosa u cnosocouemanusi

BeImyknelii MHOTOYTOJIBHHK, TpajyCcHas Mepa IyTH, JJIWHA OKPYKHOCTH,
Jyra CEKTOpa, KPyroBOM CErMEHT, MHOTOTPAaHHUKH, OTOOPaKEHHE TIOCKOCTH Ha
ce0s1, mapajIeNbHBIA TEePEeHOC, IUIONIA/lb Kpyra, IUIONajb KPYyroBOTO CEKTOpa,

TUIOIIA/Tb PaBHOOEIPEHHOTO TPEYrOJbHUKA, TTOBOPOT, NPABUJIbHBIN
MHOTOYTOJIbHUK, CTEPEOMETPHS, TEIA U MOBEPXHOCTH BpAILICHUS, XOp/Ia.

Dpasvi

[Ipumepsl NpaBWIBHBIX MHOTOYTOJIBHUKOB — 3TO PaBHOCTOPOHHUM

TPEYTOJIBHUK U KBaApaT.
Sl Mory pokaszaTh, YTO CEpEeIWHHBIC MEPHEHIUKYISIPhl K JIOOBIM JIBYM
CTOpOHaM MPABUILHOIO MHOTOYTOJIbHHUKA JINOO0 MepeceKaroTcs, JINO0 COBMAAAIOT.
S nokazan(a), 4To MpsAMbIE, COAEpKAIIME OMCCEKTPUCHI JTHOOBIX ABYX YTJIOB
PaBUILHOTO NPSAMOYTOJIbHUKA, TUOO MEePECEKar0TCs, JIN0O COBMAIAIOT.
S mory chopmynrpoBaTh U J10Ka3aTh TEOpEMY 00 OKPY>KHOCTH, OMUCAHHOU
OKOJIO MPaBHJIBHOTO MHOT'OYTOJIbHHKA.

'8 TIpenycmarpuBaeTcsi MOBTOPEHHE SIEMEHTOB COACPIKAHHS YUeOHON MMCLMILIAHBI, OCBAMBABIIErOCsS HAa 1 — 5
rogax oOyuenuss Ha ypoBHe OOQO. Jlomyckaercs paclpezeieHHe TaHHOrO Marepualia M0 COOTBETCTBYIOIIUM
TEeMaTHYECKHUM pasJiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydeHus Ha yposHe OOO.
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S mory chopmyaupoBaTh U JI0Ka3aTh TEOPEMY 00 OKPYKHOCTH, BIMCAHHOM
B MIPaBUJIbHBIN MHOTOYTOJIbHUK.

S mory BbIBeCcTH (BbIBEN, OyJy BBIBOJAUTH) (DOPMyy Il BBIYUCICHUS
IJIOIAAN TMPABWIBHOIO MHOTOYTOJBHUKA Yepe3 €ero TMepuMeTp M Ppaauyc
BIIMCAHHON OKPY>KHOCTH.

S mory BbIBecTH (BbIBEN, Oyay BBIBOAUTH) (HOPMYIY Uil BBIYUCIICHUS
JUTUHBI OKPY>KHOCTH.

51 MoTy OOBSICHUTH, YTO TAKOE KPYTOBOW CEKTOpP M BHIBECTH (POPMYITY IS
BBIYUCJICHUS TUIONIAJAN KPYTOBOT'O CEKTOPA.

IIpumepHnuie 661600061

IIpaBUIIBHBIN MHOTOYTOJIBHUK — 3TO BBIITYKJIBII MHOTOYT'OJIBHUK. Y HETO BCE
YTJIBI PaBHBI  BCE CTOPOHBI paBHBI. OKOJIO MPABHIIBHOTO MHOTOYTOJILHUKA MOYKHO
ONMHCaTh OKPYXHOCTh, W TPUTOM TOJBKO OnHY. B 1m000# mpaBHIIBHBIN
MHOTOYTOJIBHUK MOHO BIIHCATh OKPY>KHOCTb, U IPUTOM TOJIBKO OJHY.

KpyroBoii cermMeHT — 3T0 4acTh Kpyra. OHa orpaHUYeHa Yol OKPYKHOCTH
U XOPJIOH, COSUHSIONICH KOHIIBI 3TOM nyru. Ecnu rpamycHas Mepa qyrd MEHbIIe
180 rpamycoB, TO IUIONIAJb CETMEHTa MOKHO HAWTH, BBIYMTAs W3 IUIOMIATU
CEeKTOpa IO b PABHOOEIPEHHOTO TPEYrOJIbHUKA, CTOPOHAMH KOTOPOTO
SBJISIOTCS JIBa paJinyca 1 XOp/ia CEerMeHTa.

KpyroBo#i cekrop — 310 yacTh kpyra. OHa orpaHu4eHa Tyrod U JBYMs
paanycaMH, COCAWHSIOMMMH KOHIIBI IYyTH C IIeHTpoM Kkpyra. Jlyra, xoTopas
OTrpaHUYMBAET CEKTOP, HA3BIBAETCA IyTOM CEKTOPA.

MBI npUnuIM K BEIBOAY O TOM, YTO OCEBas CHMMETPHS — 3TO OTOOpakKeHHE
IJIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOW CHUMMETPUU — 3TO OTOOPaKEHHE IUIOCKOCTH Ha
ce0s1, KOTOPOE COXpaHsET PACCTOSHUSI MEXAY TOUKAMMU.

CrepeomeTpust — 3T0 paszen reomeTpun. B HEM nM3yuaroTcs cBoicTBa puUryp
B mpoctpaHcTBe. CIOBO «CTEPEOMETPHUS» TMPOUCXOIUT OT TPEUECKUX CJIOB
«ctepeoy» u «Metpeoy. «CTepeo» — 3TO 3HAYUT 0OBbEMHBIN, MPOCTPAHCTBEHHBIH, a
METPEO — U3MEPSITh.

[Mapannenenunen — 23TO0 4YeTblpéxyroipHas mpusma. EE ocHoBanus —
napajiegorpaMmMmel.  Bce  miecth rpaHed  mapajuienenvnena — - 9TO
napayienorpaMmbl. Ecnu mapasienenumesn npsMoi, TO €CTh ero 00KoBbie pEOpa
NEPHCHANKYIAPHbI K  IIOCKOCTSM  OCHOBaHWH, TO OOKOBbIE TpaHU —
PSMOYTOJIbHUKHU. Eciu jk€ M OCHOBAaHMSIMH TIPSMOTO Tapajulejenumeaa ciryKar
MPSMOYTOJIBHUKH, TO OTOT MapajulelieluIe]] — MPSIMOYTOibHBIA. JlnaroHamm
napajuienorpaMma nepecekaroTcsi. TOUKOW mepeceyeHus: OHU JESATCS MOMOJIaM.
Takoe ke CBOMCTBO y JHAroHalie MapajielienuIiea: YEeTbIpe AuaroHaau
napajuiesienure1a nepeceKkaroTcsl B OHON TOUKE U JIETSATCSA 3TOM TOUKOM MOIoiaMm.

Conep:xanue yueOHOro npeamera «BeposiTHOCTb M CTATHCTHKAY
7 KIIACC
(3-ii rox o6yuenust na yposae 000)™

19 N .

Coxpansiercst cojiepkaHue H o0bEM Marepuana, mnpejcraBieHHoro B npumepHoid OOIl — s Tperbero roxa
o0yuenus Ha ypoBHe OOO. B ciyyae He0oOXOAMMOCTH, OOYCIIOBIEHHON HMHIMBUAYAJIbHBIMH OCOOEHHOCTAMH H
BO3MOXKHOCTSIMH OOYyYarolIMXcsi ¢ HapyHICHUSAMH CIIyXa, M3y4YeHHEe IPOrpaMMHOI0 MarepHaia Mo TeMaTH4ecKOMY
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[IpencraBienue qaHHBIX

OnucarenbHasi CTaATUCTUKA

CrnydaiiHasi ”3BMEHYUBOCTh

Beenenue B Teoputo rpadon

BeposiTHOCTB 1 yacToTa CIIy4aifHOTO COOBITUS

O060011IeHne ¥ cucTeMaTH3alysa U3y4YeHHOTO MaTepHralia

Buowt oeamenvnocmu odyuarouwguxca.

— KOMMEHTUPOBAHUE MPEIACTOSAIIMNX ICUCTBUM;

— U3BJIeUYeHUE UH(POPMAIH/ TAHHBIX;

— (popMynUpPOBaHUE IIEMOYEK JOTMUECKUX PACCYKICHHUM U Ap.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JEKCUKA

Cnosa u cnosocouemanusi

Huarpamma (cronbukoBasi (cronbOuatasi), Kpyromas), rpaduk, TabmuIa,
omnucarelibHas CTAaTUCTUKA, cpelHee apudMeThyeckoe, MeauaHa, pasMax, rpad,
BEpILIMHA, peOpo, CTENEeHb BEPLIMHBI, 00X0J rpada (3HIEpoB MyTh), CIyYalHbBIN
HKCIIEPUMEHT (OTIBIT), CIIy4aifHOE COOBITHE.

8 KUIACC
(4-ii rog oBy4enust Ha yposae 000)”

[ToBTOpEeHuE

OnwucarenbHas cTaTUCTHKA. PaccenBaHue TaHHBIX

MHoxecTBa

BeposTHOCTB Clly4aitHOTO COOBITHS

O06001IeHne ¥ cucTeMaTu3alrs U3y4YeHHOTO MaTepralia

Buowt oeamenvnocmu ooyuarowuxca:

— KOMMEHTUPOBAHUE MPEACTOAIIMUX ACUCTBAN;

— U3BJIeYyeHUEe NHGOPMALIIK/ JaHHBIX;

— (popMyITUpOBaHUE IIEMOYEK JOITMUECKUX PACCYKICHUM U Ap.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCHKA

Cnoea u cnosocouemanus

Jucnepcusi, MHOXKECTBO, 3JIEMEHT MHOKECTBA, ITOJAMHOYKECTBO, ONEPALUU
HaJ MHOKECTBaMH (oO6benuHeHMe, IIEpeECEUCHHUE, JIOTIOJTHEHUE),
IIEPEMECTUTENIBHOE CBOMCTBO, COYETATEIbHOE CBOMCTBO, PAaCHpPEIEIUTENBHOE
CBOMCTBO, CBOMCTBO BKJIIOUEHUS, CTAHJAPTHOE OTKJIOHEHHE YMCIIOBBIX HaOOpOB,
Clly4ailHble COOBITHS, BEPOSITHOCTU COOBITUH, CIIy4ailHbINA BBIOOP.

9 KUIIACC
(5-ii rox oGyuenust Ha yposae 000)*
IloBTOpEHNME
Brenenue B Teopuro rpadon

pa3zeny «BepoaTHOCTB M 9acToTa CIIy4aifHOrO COOBITHS» MOXKET OBITh OPTaHN30BaHO HA YETBEPTOM rory 00yUeHHS
Ha ypoHe OOO.

0 P3yuenne TeMaTHUECKHX pa3ienoB «Baenenne B Teopuio rpadosy, «CirydaiiHbie COBBITHS IPeIyCMaTPUBACTCS
Ha 5-oM roxa oOydenust Ha ypoBHe OOO, uyTo obecneynBaeT BO3MOXKHOCTH YBEIMYECHHS Y4€OHOrO BPEMEHH Ha
M3y4eHHe MaTepuaa 1o NpeICTaBIeHHBIM TEMaTHYECKUM pa3JiellaM.

?! Usyuenne Tematmueckux pasnenoB «[eomerpuueckas BeposTHOCTE», «Mcmprranus Bepuymmm», «Ciyudaiinas
BEJIMUMHA» MpeaycMarpuBaeTcss Ha 6-oM rox oOydeHust Ha ypoBHe OOQO, 4ro obecreunBaeT BO3MOXKHOCTD
YBEJIMYECHHUS yueOHOTO BpeMEHH Ha M3y4YEeHHE MaTepualla 1o Ipe/ICTaBIeHHBIM TEMAaTHIECKUM pa3JieiaM.
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Crnyualinpie COOBITHS

DneMeHTbl KOMOMHATOPUKU

O060011IeHne ¥ cucTeMaTH3alysa U3y4YeHHOTO MaTepHralia

Buowt oesamenvnocmu odyuarouwguxca.

— KOMMEHTUPOBAHHUE MPEICTOSAIIUX JICHCTBU;

— U3BJIeYueHUEe UHGOPMAIIN/ JaHHBIX;

— ¢hopMyIMpPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUMN U JIp.

TemaTuveckasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

Cnosa u cnosocouemanusi
OObenuHEHHE COOBITHUN, TIEPECEUYCHHE COOBITUM, HECOBMECTHBIE COOBITHS,
YCIIOBHAsi BEPOSITHOCTb, HAXOXKJICHHWE BEPOATHOCTEH, auarpamma, Trpaduk,
MEPECTAaHOBKH, (haKTOpHAJI, COUECTAaHNE, YACIIO COYCTaHHM, TpeyroJbHuK [lackars,
KOMOWHATOPHKA.

10 KUIACC
(6-if rox o0yuenusi Ha yposHe O0OQ0)

IToBTOpEeHuE

['eomeTpuyeckast BEpOSITHOCTh

Ucnerranus bepnyiu

CiydaitHas BeIM4MHA

O06o0011IeHne ¥ cucTeMaTh3alus U3y4eHHOT0 MaTepuaia

Buowt oeamenvnocmu ooyuarowuxca:

— KOMMEHTUPOBAHUE MPEACTOSAIIMUX JACUCTBAN;

— U3BJIeYeHUE UH(POPMALIK/ JaHHBIX;

— (hopMyJIMpOBAHUE TIEMTOYEK JOTUUECKUX PACCYKICHUM U JIp.

TemaTuveckasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

Cnosa u cnosocouemanusi

Cnyualinplii BBIOOp, WCTBITAHHUE, YCIIEX W HeyJada, CepHusl HCIBITaHUN
bepnymum,  ciydaiiHas ~— BEIMYMHA, W PACIpElEICHUE  BEPOSITHOCTEW,
MaTeMaTU4YeCKOe OKHUJIaHWe, ITUCTEPCHsi, 3aKOH OOJBIIUX YHCEN, H3MEpEHUe
BEPOSATHOCTEN C MOMOIIBIO YaCTOT.

Ilnanupyembie pe3yJibTaTbl 0CBOCHHS YUeOHOT0 mpeaMera
«MaremaTnKa» Ha YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

PesynbraTtel 00yuenus 1o yuyeOHOMy mpenMery «Maremartnka» B
OTHOIIIEHUH BCEX MHUKPOTPYNN OOy4YarolMXCSd C HApYHICHUAMH CIIyXa,
OLICHMBAIOTCA IO OKOHYAHMHM  OCHOBHOIOOOIIEro o0pa3oBaHusi U  HE
COTIOCTABJISIIOTCS C Pe3yIbTaTaMH HOPMATHUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB.

Jluunocmmule pe3yromamoi

JInuHoCcTHBIE pe3ysbTaThl ocBoeHUs [IpumepHoi paboueld mporpaMmsl Mo
matematuke Ha ocHoBe AOOII OOO (BapuaHT 2.2.2) NOCTUTAIOTCS B €IUHCTBE
y4eOHON M BOCIUTATEIHHOU JCSITEIHHOCTH B COOTBETCTBUM C TPAIUITMOHHBIMU
POCCUNCKUMHU COLIMOKYJIBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMA B OOIIECTBE MpaBUJIaMA W HOPMAaMH TIOBEJCHHS M CIOCOOCTBYIOT
mpolleccaM CaMOIO3HAHWS, CaMOBOCIHUTAHUS M CaMOpa3BUTH, (OpMUpOBaHUS
BHYTPEHHEW MO3UIUU JTUYHOCTH.
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JInuHocTHBIE pe3ynbTaThl ocBoeHusi [IpumepHoil paboueil mporpamMmsl 1Mo
Matematuke mo BapuaHTy 2.2.2 AOOII OOO CcOOTBETCTBYIOT pe3yjbTaram,
orpaxk€HHbIM BO PI'OC OO0 u OOII OOO no Bcem HanpaBIeHUSIM BOCIIUTAHUS,
BKJIIOYAs TPAXKIAHCKOE, NaTPUOTUYECKOE, TyXOBHO-HPABCTBEHHOE, ICTETUYECKOE,
dbusnyeckoe, TPyAOBOE, IKOJIOTHMUECKOE, a TAKXKE B ACIEKTE LIEHHOCTU HAYYHOTO
MO3HAHHUA U aJlallTallid O0YYaroMIerocsi K U3MEHSIONIMMCS YCIOBUSIM COLIMATIBHOMN
" MPUPOTHOU CpEeBbl. Opnnako JMYHOCTHBIE pe3yabTaThl
JIOTIOJTHEHBI/KOHKPETU3UPOBAaHbl ¢ Y4€TOM  0COOBIX  00pa3oBaTeNIbHBIX
MOTPEOHOCTEN 00YyHAIOIIUXCS C HAPYIICHUSIMU CITyXa.

1. Poccuiickas rpaxaaHcKas HWIEHTHYHOCTb — IATPUOTU3M, YBaXXEHUE K
OTteuecTBY, K MPONUIOMY U HACTOSIIEMY MHOTOHAIMOHAIBLHOTO Hapojaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH W josra mepea Poaunoll, uaeHTHdUKanus ceOs B
KayecTBe rpaxjaanuHa Poccun, oOCO3HaHME W ONIYIIEHWE JIMYHOCTHOMU
CONMPUYACTHOCTH Cyap0e poccuiickoro Hapojaa. (Oco3HaHHE ATHUYECKOU
IIPUHAJIEKHOCTH, 3HAHUE UCTOPUH, KYJIBTYPBI CBOETO HAPOA, CBOErO Kpasi, OCHOB
KyJIbTYpHOTO Hacieauss HapojgoB Poccum u yenoBedecTBa (MACHTHUYHOCTH
YeJIOBeKa C POCCHKWCKOM MHOTOHAllMOHAJIBHOW KYJIBTYpOH, CONPUYACTHOCTH
HUCTOPUU HAPOJOB M TOCYIApCTB, HaXOAUBIIUXCS HA TEPPUTOPUU COBPEMEHHOMN
Poccun); WHTEPUOPU3ALIMS T'YMaHUCTUYECKUX, JEMOKPATHYECKUX u
TPaJULMOHHBIX LEHHOCTEH MHOTOHAIMOHAIBHOTO POCCUHCKOrO O0IIecTBa.
Oco3HaHHOE, YBAXKHUTEIBbHOE U JOOPOKEIATENbHOE OTHOIIEHHWE K HCTOPUH,
KyJbTYpE, PEIIUTUH, TPAAULUAM, S3bIKaM LIEHHOCTAM HapoaoB Poccuu m HapoaoB
MUpa.

2. CdopMHpPOBAHHOCTH IIEJOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO
COBPEMEHHOMY YpPOBHIO pa3BUTUSl HAayKd U  OOIIECTBEHHOW IPAKTHKH,
YUHUTHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, AYXOBHOE MHOrooOpasue
COBPEMEHHOT'O MUPA.

3. CyObeKkTHBHAs 3HAYMMOCTb OBJAJICHUS U HUCIOJb30BaHUS CIOBECHOTO
(PYCCKOTO/PYCCKOTO U HALIMOHAIIBHOT0) SI3bIKA.

4. JKemanue W yMEHHUS TIOJB30BAThCS CIIOBECHOW peublo (YCTHOM U
MACbMEHHOM ), B3aMMOICIICTBOBATh CO CIBIIIAIIMMU JIFOJbMH MPU UCIOJIb30BaHUU
YCTHOM peun Kak cpeacTtBa oOmieHus. L[eHHOCTHO-CMBICTIOBasi yCTaHOBKAa Ha
MOCTOSIHHOE TI0JIb30BAHHE WHJMBUAYAIbHBIMU CIIYXOBBIMHU amnmapaTaMyd Kak
BAKHOTO YCJOBMS, CIOCOOCTBYIOIIETO YCTHOM KOMMYHUKaluu, Hauboiee
MOJIHOLEHHON OpHMEHTAllMM B HEPEYEBBIX 3BYKaxX OKPYXKAIOIIET0 MUPa;
CaMOCTOATENbHBI MOUCK HMH(POPMALIMM, B TOM YHUCIE, MNPU HCHOJIb30BAHUU
NHTEepHET-TEXHONOTUI, O pPa3BUTUU  CPEJCTB  CIYXONPOTE3UPOBAHUA U
ACCUCTUBHBIX TEXHOJIOTHSIX, CIIOCOOCTBYIOIIUX YJIYUIIEHUIO KaYeCTBA KU3HM JIUIL
C HApyLICHUSIMU CITyXa.

5. YBaXuTEIbHOE OTHOIIEHUE K UCTOPUU U COLIMOKYJIBTYPHBIM TPAIULIUASIM
JUIl C HAPYUIEHUSAMH CIyXa; C y4€TOM KOMMYHHMKAaTHBHBIX, MTO3HABATEIbHBIX U
COLIMOKYJIBTYPHBIX MOTPEOHOCTEH HUCIIOIB30BAHUE B MEXJIMYHOCTHOM OOILEHUU C

22 o
OBHaHCHI/Ie HAallMOHAJIbHBIM  A3BIKOM  IPEAYCMATPUBACTCA IIPU  HAJIAYUKU  BO3MOXHOCTECU W IKCJIIAHUA
06yqa}0mer0(:${, a TAKXKEC IIPpH COTJIaCuu €ro pO,Z[HTCHCfI/SaKOHHLIX HpC)ICTaBI/ITCJIeﬁ.
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JULAMHU, UMEIOIMMHA HapyLIEHUs CIyXa, PYCCKOrO >KECTOBOIO $3bIKa, BJIAJICHHUE
KaJIbKUPYIOIIEH KECTOBOU PEYBIO.

6. ['OTOBHOCTH M CIOCOOHOCTH OOYHYAIOMIMXCS C HApPYUICHUSMH CIyXa
CTPOUTH JKU3HEHHBIC IUIAHBI, B T.4. OMNPEACIATh NaJbHEUIIYIO TPACKTOPUIO
oOpa3oBaHusl, OCYIIECTBIISTh BbIOOp mpodeccud U Ap., ¢ y4ETOM COOCTBEHHBIX
BO3MOYKHOCTEH M OrpaHUYeHUi, O0YCIOBIEHHBIX HAPYIICHUSIMH CITyXa.

7. TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMUXCS C HAPYIICHUSIMH CiyXa K
CaMOpPa3BUTHI0O W CamMOOOpa30BaHUI0O HAa OCHOBE MOTHBAIMM K OOYYCHHIO H
MO3HAHNIO; CPOPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLIEHUS K YUYECHHIO.

8. I'OTOBHOCTP M CHOCOOHOCTh K OCO3HAHHOMY BBIOOPY M IOCTPOEHUIO
JanbHENIe MHAUBUIYaIbHOU TPACKTOPHH 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B
mupe mpodeccuit 1 TpoPecCHOHATBFHBIX MPEANOUYTSHUN, ¢ YIETOM YCTONYMBBIX
MO3HABATEJIbHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOYKHOCTEH W OrpAaHMYEHUU,
0OyCJIOBJIEHHBIX HAPYIIIEHUEM CTyXa, TOTPEOHOCTEN PhIHKA TPYya.

9. Pa3BuTo€ MOpajgbHOE CO3HAHME M KOMIIETEHTHOCTh B PpELICHUU
MOpaJbHBIX MpPOOJIEM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (QopMuUpOBaHUE
HPaBCTBEHHBIX UYYBCTB W  HPABCTBEHHOI'O IIOBEACHMS, OCO3HAHHOIO U
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM TIOCTYNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPLIEHCTBOBAHUIO; BEPOTEPIIMMOCTb, YBAXKUTEIBHOE
OTHOILIEHHE K PEJIMTHO3HBIM YyBCTBaM, B3IJIAIaM JIFOAEH WIM HX OTCYTCTBUIO;
3HAHME OCHOBHBIX HOPM MOpajH, HPaBCTBEHHBIX, JYXOBHBIX HJE€AT0B, XPAaHUMBIX
B KYJbTYPHBIX TpaJHLMSIX HapoAoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEJILHOMY CaMOOTPAaHUYEHHUIO B IOCTYNKAaX, MOBEIECHHH, PACTOUYUTEIHLHOM
MOTPEOUTENHCTBE;, CPOPMUPOBAHHOCTH TMPEJCTABICHUI 00 OCHOBAaX CBETCKOM
ATUKH, KYJIbTYpbl TPAIUIMOHHBIX PEIUTHM, UX POJIM B PAa3BUTUU KYJIbTYpPHl U
uctopun Poccun M yenoBeuecTBa, B CTAHOBJICHUM TI'PakJIaHCKOTO OOIIeCTBa U
POCCHIICKOI TOCYAapCTBEHHOCTH; IOHUMAHHNE 3HAaYEHUSI HDAaBCTBEHHOCTH B )KU3HU
4eJIOBEeKa, CEMbU M OOIIIECTBA).

10. JloOposkenarenbHOE€  OTHOIIGHHWE K  JIIOJSIM, TOTOBHOCTh K
B3aMMOJICHCTBUIO C pPa3HbIMU JIOJbMH (B TOM YHCJE€ MPU HUCIOJIb30BaHUU
BEpOAIBbHBIX M HEBEPOATBHBIX CPEJICTB KOMMYHHUKAIIMM), BKIIOYas JHUI[ C
HapyIICHUEM CIIyXa, a TaKXKe CIBIIIAUX CBEPCTHUKOB U B3POCIBIX; CIOCOOHOCTh
K JOCTIDKCHHIO B3aUMOIIOHUMAaHUs Ha OCHOBE WUACHTHUUKAIMK ceOsl Kak
MOJIHONPABHOTO CyOBbEKTa OOLIEHUS; TOTOBHOCTh K KOHCTPYMPOBAHMIO OOpa3za
JOMYCTUMBIX CIIOCOOOB OOIIEHHS, KOHBEHIMOHUPOBAHUIO HHTEPECOB, MPOLEAYP, K
BEJICHUIO MIEPETOBOPOB.

11. Oco3HaHue 3HaYEHUsI CEMbU B KU3HM YEJIOBEKA U OOIIECTBA, MPUHATHE
LHEHHOCTH CEMEWHOMN KU3HM, YBAKUTEIbHOE U 3a00TIMBOE OTHOLICHHE K YJieHAM
CBOEH CEMbH.

12. YBaxuTenbHOE OTHOUIEHUS K TPYyAY, HaJIW4YME€ OMNbITa y4yacTus B
COLIMAJIBHO 3HAYUMOM TPYJE.

13. OCBOEHHOCTb COLIMAIBHBIX HOPM, MPABUJI OBEJAEHUS (BKIIIOUAsl PEYEBOE
MOBEJICHUE U PEUEBOM ITHUKET), pojiel U (pOpM COIMAIBHON JKU3HU B TPYIIaAX U
COOOIIECTBaX, B T.U. JIUL C HAPYIIEHUSMU CIIyXa.
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14. Wnentudukanms cebd B  KayecTBE CYObEKTa  COLMAIBHBIX
npeoOpa3oBaHUii C Y4E€TOM COOCTBEHHBIX BO3MOXKHOCTEH U OrpaHUYEHUH,
BBI3BAHHBIX HAPYIICHUEM CIyXa.

15. CriocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOKHOCTEH M OTpaHUYCHU,
OOYCJIOBJIEHHBIX HAapyIIEHUEM CIyXa/HapylIeHHEM CcllyXxa M COMaTHUYECKUMH
3a00JIeBaHUSIMA  CTPOUTH JKU3HEHHBbIC IUJIaHBI HAa KPaTKOCPOYHOE Oynayiiee
(ompenenarh IeJIeBble OPUEHTHUPHI, (HOPMYIUPOBATH AJCKBATHBIE UM 3a7aud U
npeajiararh NEeNCTBUA, yKa3bIBast U 000CHOBBIBast JIOTUYECKYIO
MOCJIE0BATEIBLHOCTh I1aroB).

16. CrocoOHOCTP K MNPAaKTHYECKOW peanu3aluy IpaB, 3aKPEIUIEHHBIX B
HOPMATHBHBIX JOKYMEHTaX IO OTHOWICHHIO K JIMIAM C OrPAaHHUYEHHBIMU
BO3MOYKHOCTSIMU 3[I0POBbsI © HHBAJIUTHOCTBIO, B T.4. C HAPYLIECHUSAMH CITyXa.

17. OcBoeHre KOMITIETEHTHOCTEH B c(hepe opraHu3aTopCKOil eI TEIIbHOCTH;
WHTEPUOPHU3ALMSA LEHHOCTEH CO3UIATEIIBHOTO OTHOLIEHHUS K OKpYKAroLIEh
JNEUCTBUTEIBHOCTH,  LEHHOCTEM  COLMAJIBHOIO  TBOPYECTBA,  LICHHOCTH
IPOAYKTUBHOW OpraHU3allid COBMECTHOW JAESATENBHOCTH, CAaMOpEalu3alud B
Ipynne v OpraHu3aluy, LEHHOCTH <«JIPYyroro» Kak paBHOIIPABHOTO MapTHEpA,
dopMupOBaHHE  KOMIIETEHUMH  aHalIM3a, [POEKTUPOBAHUS, OpraHU3alUU
NESATENIbHOCTH,  pediaekcud  U3MEHEHuil,  CIoco0OB  B3aMMOBBITOJHOIO
COTPYJHHUYECTBA, CIOCOOOB peaau3aluu COOCTBEHHOTO JUIEPCKOT0 MOTEHIINAIA.

18. YyacTtue B HIKOJIBHOM CaMOYINpPAaBIEHUH W OOLIECTBEHHON >XHM3HU (B
npeesiax BO3PAaCTHBIX KOMIETEHIUI) C yUETOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAJIBHBIX U AKOHOMHUYECKHMX OCOOEHHOCTEH ((pOpMHUpPOBAHME TOTOBHOCTH K
YYaCTHIO B IPOLIECCE YHOPSAOYEHUS] COLUMAIBHBIX CBSI3€M W OTHOIIEHUW, B
KOTOPbIE BKJIIOYEHBI U KOTOPbIE POPMUPYIOT CaMU 00yYaroluecs ¢ HApyIICHUSIMU
CIIyXa; BKJIIOYEHHOCTh B HEMOCPEICTBEHHOE TPAXJAHCKOE yYaCTHE, TOTOBHOCTh
y4yacTBOBaTh B JKHU3HENEATEIBHOCTH  MOJPOCTKOBOTO  OOIIECTBEHHOTO
OOBbEIMHEHUS, TPOJYKTUBHO B3aMMOJCHCTBYIOLIEIO C COIMAIBHOM cpenol u
COIIMAJIbHBIMU UHCTUTYTAMU (BKJIFOYAsl OpraHU3aliu, MPEACTABISIONINE NHTEPECHI
JULI C HApyLWEHUSMU CIyXa, JAPYTMMH OIPAHWYEHHUSAMHU 1O 3JI0pPOBBIO U
WHBAJIUTHOCTHIO).

19. ChopMupOBaHHOCTH IICHHOCTH 3JIOPOBOTO M O€30IMacHOT0 00pa3a KU3HU
C y4€TOM COOCTBEHHBIX BO3MOYKHOCTEHM U OrpaHUYEHUH, BHI3BAHHBIX HAPYIICHHUEM
cilyxa; MHTEpUOpHU3alMs MpaBUJ  MHAMBUAYAJBHOTO M KOJUJIEKTUBHOTO
0e30MacHOr0 MOBEIECHUSI B YPE3BBIYAMHBIX CUTYyalUSAX, YIPOXKAIOUIUX KU3HU U
3I0POBbIO JIIOJIEH, B T.4. C y4ETOM OrpPaHUYEHMH, BBI3BAHHBIX HAPYIICHHUSIMU
ClIyXa; NpaBWJ IOBEACHUS HA TPAHCIIOPTE M HA JOpPOrax, B T.4. C Y4YETOM
OTrpaHUYEHHM, BbI3BAHHBIX HAPYLIEHUSIMHU CITyXa.

20. Pa3BUTOCTB 3CTETUYECKOTO CO3HAHMSI UEPE3 OCBOEHUE XY I0KECTBEHHOTO
Hacienus: HapoaoB Poccum M Mupa, TBOPYECKOM AESTENBHOCTH 3CTETUYECKOTO
xapakrepa  (COCOOHOCTh  MOHMMATh  XYAOXECTBEHHbIE  NPOU3BEACHMUS,
OTpa)KalolllMe pa3Hble ATHOKYJIbTYPHBIE TPATUIUH; CPOPMUPOBAHHOCTH OCHOB
XYJ0’)KECTBEHHOM KyJNbTYpbl OOYy4aloUIMXCs KaK YacTH HUX OOIell TyXOBHOU
KYJbTYpbI, Kak 0co00ro crnoco0a IMO3HaHUS >KU3HH U CPEICTBA OpraHU3aluu
OOIIEHUS; ACTETHUUYECKOE, SMOIIMOHAIBHO-IIEHHOCTHOE BHUJEHHE OKPYKAIOLIETO
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MHUpPA;  CIIOCOOHOCTH K  AMOILMOHAIBbHO-IIEHHOCTHOMY  OCBOEHHUIO  MUDA,
CAaMOBBIPQKEHUIO W OpPUEHTAllMM B XYJOKECTBEHHOM U  HPAaBCTBEHHOM
POCTPAHCTBE KYJIBTYPhI C YUYETOM COOCTBEHHBIX BO3MOXKHOCTEH M OIpaHUYCHUH,
BBI3BAaHHBIX HAPYIICHUEM CIIyXa; MOTPEOHOCTh B OOIIEHUM C XYA0KECTBEHHBIMU
MPOU3BEIACHUSMU, CHOPMUPOBAHHOCTh AKTHUBHOTO OTHOIICHUS K TpaJHIIMsIM
XYJI0KECTBEHHOM KyJNbTYpPhl KaK CMBICIOBOM, OSCTETUYECKOM M JIMYHOCTHO-
3HAYMMOM LIEHHOCTH).

21. CdhopmupoBaHHOCTH OCHOB DKOJIOTUYECKON KYJBTYPBI,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO 3KOJOTHUYECKOIO MBIIIJIEHUS, HAJTUUHE
OMbITAa  JKOJIOTUYECKH  OPUEHTUPOBAHHOW  pe(dIeKCHBHO-OIICHOYHON U
NPaKTUYECKOM JIEATEIbHOCTH B JKU3HEHHBIX CHTyauusix (TFOTOBHOCTh K
UCCJIEOBAHUIO TPHUPOABI, K 3aHATUSAM CEJIbCKOXO3SMCTBEHHBIM TPYIOM, K
XYJI0’KECTBEHHO-3CTETUYECKOMY OTPAKEHUIO NMPUPOABI, K 3aHATUSAM TYpPHU3MOM, B
TOM YHCIIE IKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOTOOXPAHHON IEATEILHOCTH).

22. TOTOBHOCTb K OOILIEHUI0O U B3aUMOJCHCTBUIO CO  CIIBIIIALUMHU
CBEPCTHUKaMH M B3pOCIBIMHM Ha HHOCTPAHHOM $3BIKE; YMEHHE I10JIb30BaTHCS
MHOSI3bIYHON CJIOBECHOM peubl0 B YCTHOW M MHMCbMEHHOHN (hopMe ISl pelIeHUs
KOMMYHUKATUBHBIX 3aJa4; TOJEPAHTHOE M YBAXKHUTEIBHOE OTHOILICHHE K
KYJIbTYPHBIM Pa3IndusiM, OCOOEHHOCTSAM U TPAIULMIM JIPYTUX CTPaH.

Memanpeomemmuvie pe3ynvmamol

MeranpeameTHbie pe3ysibTaTblocBoeHUs [IpuMepHoi paboueil mporpamMmel
no MateMmaruke 1o BapuaHTy 2.2.2 AOOII OOO coOTBETCTBYIOT pe3yJbTaTaM,
orpaxx€HHbIM BO PI'OC OO0 n OOII OO0, HO aganTHPOBAHBI MPUMEHUTEIBHO K
0COOBIM 00pa30BaTENBHBIM MOTPEOHOCTSAM O0YHAOIINXCS C HAPYIICHUSIMU CIIyXa.

MeranpeaMeTHbIE pe3ybTaThl BKIIOYAIOT OCBOEHHBIE OOYYarOUIUMUCS C
HapylIeHUEM CJyXa MEXMOpeaMeTHbie ToHATHS U YY][ (perynsTuBHbIC,
N03HABaTEJIbHbIE, KOMMYHHKATHUBHBIE), CIIOCOOHOCTb HWX HCIIOJIb30BAHUSA B
y4eOHOHM, TO03HABATENLHON W COIMAJbHOM TIPAKTUKE C YYETOM OCOOBIX
oOpa3oBaTeNbHBIX  NOTPEOHOCTEH;  CAMOCTOATENBHOCTh  IUIAHUPOBAHUS U
OCYILIECTBICHUS  y4eOHOM  JESATENbHOCTM M OpraHu3aluu  y4eOHOro
COTPYIHHMYECTBA C MENAroraMM M CBEPCTHUKAMU; IOCTPOCHHE WHIWBHUIYaJIbHOU
o0pa3oBaTeNbHON TpPAaeKTOPUU C Yy4&€ToM oO0pa3oBaTeNbHBIX MOTPEOHOCTEN
KaXXJ0ro 00y4YaroIlerocss M JIOMOJHUTEIbHBIX COMAaTUYECKUX 3a00JeBaHUM s
YacTH 00y4YarOIIMXCA.

1. VHuusepcanvuvie = noznaeamenvmuwvie  Oeiicmeus — obecneyugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxHCAowe2o  mMupa;,  NpuMeHeHue  J102UYeCcKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayueii).

basoevie nozuueckue oeiicmeusn:

— BBIABIATH (CAMOCTOSITENIBHO W/WJAM C TIOMOUIBIO  YUUTEJs/IPYrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TMpoLecca) M XapaKTepU30BaTh
CYUIECTBEHHbIC MMPU3HAKA MAaTEMaTUYECKHMX OOBEKTOB, MOHSATHI, OTHOIIECHUMN
MEXIy HOHATUAMHU; (POPMYIUPOBATH C HCIOJB30BAHUEM JOCTYNHBIX CPEACTB
KOMMYHUKAIIMM, BKIIOYasi YCTHO-AAKTWIBbHYIO pe€4Yb, OIPEJCICHUSI TMOHITUM;
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yCTaHaBIMBATh CYIIECTBEHHBI MPHU3HAK KIACCU(UKALMKA, OCHOBAHUA JUIS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3A;

— BOCIIPUHUMATh U C UCTOJIb30BAHUEM JOCTYIHBIX CPEACTB KOMMYHUKAIIHH,
BKJIIOYAsl ~ YCTHO-JAKTWIbHYIO  pedb, (QOpMYyJIHpOBaTh, IPEoOpa30BLIBAThH
CYXKJIEHUS: YTBEPAUTEIbHbIE U OTPULIATENbHbIC, AUHUYHbIC, YACTHBIE U OOIIUE;
YCIIOBHBIE;

—  BBIBISITh ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBopeurs B (akTax, NaHHBIX, HAOMIOACHHUSIX W YTBEPKACHUAX; MpearaTh
KPUTEPUU JJIs1 BBISIBICHHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHil;

— JenaTh BBIBOJABI (CAaMOCTOATEIBHO W/WIM C TOMOIIBIO YUYUTEIs/IPYTHX
YYaCTHHKOB 00pa30BaTEIbHO-KOPPEKIUOHHOTO MPOLECCA) C HCIOJIb30BAHUEM
3aKOHOB  JIOTUKH,  JEAYKTUBHBIX W  HWHAYKTUBHBIX  yYMO3aKJIIOYEHUH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

— pa30bupaTh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSMbBIE U OT
IPOTUBHOIO), MPOBOJUTH (CAMOCTOSTENBHO W/WIM C MOMOILUBIO YUUTENS/IPYTUX
YYaCTHUKOB 00pa30BaTeNbHO-KOPPEKIIMOHHOTO nporecca) HECJIOXKHBIC
JIOKa3aTelbcTBa  MaTeMaTU4YecKuX  (aKToB,  MPUBOJUTH  MPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh CIOCO0 pelieHusi y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pEIICHUs, BbIOMpPATh (CAMOCTOSITENIBHO W/MIM C  MOMOUIBIO
YUHUTENSA/IPYTUX ~ YYACTHUKOB  00pa30BaTEIbHO-KOPPEKLIIMOHHOTO  IPOIECCa)
HanOoJIee MOIXOISIIINN.

ba3zoevie uccneoosamenvckue oeiicmeus:

— HCIIOJb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
CaMOCTOATENIbHO  W/WJIM  C  TOMOMIbKO  YYUTENS/APYIMX  yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mporecca  (opMyaupoBaTh  BOIPOCHI,
¢dukcupyromme MpoTUBOpeyYne, MpodieMy, YCTaHABIMBATh MCKOMOE U JAHHOE,
(GbopMHUpPOBATh TUNIOTE3Y;C UCIOIB30BAHUEM JIOCTYIHBIX CPEICTB KOMMYHUKAIIUH,
BKJIIOYAsl YCTHO-IAKTUIIBHYIO peib, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

—MpPOBOAUTH IO  IUIAHY  HECJOXKHBIM  SKCHEpUMEHT,  HeOOJIbLIOe
UCCIIEJOBAaHUE TI0 YCTAaHOBJIGHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

—C MCMOJIb30BAaHUEM JIOCTYIHBIX CPEJICTB KOMMYHHKAIMH, BKJIIOYasl YCTHO-
JAaKTWIBHYIO peudb, (popMynaupoBaTh O0OOOIIEHHS W BBIBOALI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOIOJIEHUS, MCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

—CaMOCTOSATEJIbHO W/WIM € TIOMOIIBIO  YUYUTENS/APYTUX  YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Tpollecca  MPOTHO3UPOBATH  BO3MOKHOE
pa3BUTHE MPOLECCa, a TAKXKE BBIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Paboma c ungpopmauei:

—BBISIBJIITH HEIOCTATOYHOCTh U HM30BITOYHOCTH HMH(pOpPMAIMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHUs 3a4a4u;

—CaMOCTOSITENIbHO W/WAM € TIOMOIIBIO  YUUTEJS/APYTUX  YYaCTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO  Tpollecca  BbIOMpaTh,  aHAJIM3UPOBATH,
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CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OpPMAIUIO pPA3IUYHBIX BUIOB U
dbopm npeacTaBICHUS;

— BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHPOpPMALMK U HILTIOCTPUPOBATH
pelaeMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHALIUSIMU;

— OIICHUBATh HAJEKHOCTh MH(OpPMAIMU IO KPUTEPHUSM, MPEIJIOKEHHBIM
yuyuteneM Wik CcHOpMYyJIUPOBAaHHBIM CAMOCTOSITEIBHO W/WIM € TMOMOUIBIO
YUUTEIIS/ IPYTUX YHACTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MpoIlecca.

2.  YHusepcanvmuvlie  komMmyHukxamuseHvle — Oeucmeus — 0becneyusarom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUaAIOUWUXCAL.

Obwenue:

— BOCIIPUHUMATH U (POPMYJIUPOBATH C UCIIOIH30BAHUEM JIOCTYITHBIX CPEJICTB
KOMMYHUKAIINH, BKIIOYasl YCTHO-IAKTHIIBHYIO pe4b, CYKIEHUS B COOTBETCTBUHU C
YCIIOBHUSIMHU | TIEJISIMUA OOIIICHUS;, BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX/YCTHO-
JAKTUJIBHBIX M TUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOJy pEelICHUs
3aJlayu, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

— B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYK/1aeMON TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pEIIeHUs; COMOCTaBISATh CBOU CYXKJIEHUS C CYXKICHHUSIMH JIPYTUX YYaCTHUKOB
nuarnora, OOHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIINIA; B KOPPEKTHOU Popme U ¢
UCIIOJIb30BAaHUEM JOCTYIHBIX CPEJICTB KOMMYHMKAIlMW, BKJIOYas yCTHO-
TaKTHILHYIO Pedb, (POPMYIHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

—  TPENCTaBIATh  pe3yabTaThl  pEIICHUS  3aJadd, OSKCIEPUMEHTA,
UCCJIEIOBAHMS, MPOEKTA; CaMOCTOSITENIbBHO W/WIM C IMOMOIIBIO YUUTENS/APYTUX
YY9aCTHHKOB 00pa30BaTEIbHO-KOPPEKIITMOHHOTO TpoIlecca BBHIOMPATh ¢dopmar
BBICTYIUICHHUS C YIETOM 3a]1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayAuTOPHUH.

Compyonuuecmeo:

— TOHMMAaTh MW  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHIUBUYyaIbHOW pPaOOThl MpU pPEHICHUH Y4YeOHBIX MaTEeMaTUYeCKUX 3aj1ay;
NPUHUMATh 11€Jb COBMECTHOM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AINIO
COBMECTHOW pabOThI, pacrpeaeiiarh BUAbI paldOT, JOroBapuUBATHCS, OOCYXKIATh
IIPOIIECC U PEe3yibTaT PaboThI; 00001IaTh MHECHHUS HECKOIBKUX JIHOJICH;

— y4yacTBOBaTh B TpymnmoBbIX ¢Gopmax paboTel (0OCyKaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U Jp. — C HUCIOJH30BAHUEM JIOCTYITHBIX PEUYEBBIX
CPEIICTB); BBITIOJIHATh CBOIO YacTh pabOThI M KOOPIAMHHUPOBATH CBOW JCUCTBHS C
JPYTUMHU 4J€HAMH KOMAaH[IbI; OIICHMBATh KA4eCTBO CBOCTO BKJIaJa B OOIMIUN
MPOYKT MO0 KPUTEPUIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

3. Ynusepcanvuvie pecynsmuenvie oeticmsusi obecneuusaiom opmuposamue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopzanuzayus:

—COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3aja4yu (WM €r0 4acTh), BIOUPATh
CIOCO0 perIeHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHTHI PEIICHUH ¢ YYETOM HOBOM
uHdopMaIuu.

Camoxonmpons:
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— BJAAETh CIOCO0AaMH CaMOINPOBEPKH, CaMOKOHTpOJIA TMpolecca u
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

— MPEeABUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH MpPH PEIICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHE pe3yjIbTaTa JAESITeIIbHOCTH OCTABICHHON LIEIU U
YCIIOBUSIM, OOBACHSITh IPUUYMHBI IOCTHKEHUS UM HETOCTHXKEHUS 11€TU, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

Ilpeomemmnuwie pezyromamaol

B cootBercTBUM ¢ TpeOOBaHUSAMHU CTaHAApTa U CHEHUPUKON COAepKaHUSI
IpEeIMETHBIX 00JIacTel, BKIIOYAIOMINX KOHKPETHBIC Y4eOHbIE MPEAMETHI, a TaKKe
KOPpEKIIMOHHO-pa3BuBatonme Kypchl mo IlporpamMmme KoppeKIIMOHHOM paboTHl,
npeaIMeTHbIe  pe3yiabTaThl  OCBOCHHS  OOydYalOIIMMHUCA €  HapyUICHUAMHU
cityxaAOOII OOO (BapuaHT 2.2.2) OpUEHTHUPOBAHBI:

— Ha NMPUMEHEHHE 3HAHWM, YMEHUA M HABBIKOB B YYEOHBIX CUTYyalUsIX U
peaTbHBIX KU3HEHHBIX YCIOBHSIX,

— Ha yCHEIIHOe 00YYEeHHE Ha CIEIYIOIIEM YPOBHE 00I11er0 00pa3oBaHusl.

[Inanupyemble mnpeameTHbie pe3yibTaTthl 00ydeHuss mo AOOIT OO0
(BapuanT 2.2.2) TNPUMEHUTEIBHO K JUCHMIUIMHE TMPEJAMETHOW  00JacTu
«Marematnka u WHGOPMATHKA», TOJBEPHYThl KOPPEKTHBAM U JIOMOJHEHBI
CHeualbHbIMH TpPEOOBaHUSIMU — € YY4E€TOM OCOOBIX 0Opa3zoBaTEIbHBIX
NOTPEeOHOCTEN 00yUaIOIINUXCs ¢ HAPYLIEHUSIMHU CITyXa.

[IpenmeTHbie  pe3yabTaThl OCBOEHHS MPOTPAMMBI IO  MaTE€MaTUKe
MPEICTaBICHBI IO T0JIaM OOYYEeHHS B CIEAYIOIINX pa3/iesiaX MporpaMMbl B paMKax
OTJENBbHBIX KYPCOB:

e B 56 kimaccax — kypca «MaremaTuka,

e B /-9 Kkiaccax — KypcoB «Amnredpa», «I'eomerpus», «BeposTHOCTh U
CTaTUCTHKAY.

Pa3BuTHe nOrMUecKux MpeaCTaBICHUN M HABBIKOB JIOTHYECKOTO MBIIIICHUS
OCYIIIECTBISIETCS Ha MPOTSHKEHUH BCEX JIET 0OYUYEHHsI B OCHOBHOM IITKOJIE B paMKax
BCEX Ha3BAaHHBIX KypPCOB.

Ilpeomemmnuvie pesynomamuiyuedonozo Kypca «Mamemamuka»

OcBoenue yuyeOHOTO Kypca «Marematuka» B 5—6 Kiaccax JOJDKHO
o0ecrieunBaTh JOCTH)KCHHE YKa3aHHBIX HIKE MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.

5 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

—TOHUMAaTh W  TPABWIBHO  yMOTPEOJATH TEPMHHBI, CBSI3aHHBIC C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU JIPOOSMU;

— CpaBHHMBATh M YIOPSIOYMBATH HATypajdbHbIE 4YHWCJIA, CPaBHUBATh B
MPOCTEUIITUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIC IPOOH;

— COOTHOCHTh TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) TIPSAMOU C
COOTBETCTBYIOIIMM €{ YHCIIOM W W300pa)kaTh HATypaJbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOM (YMCITIOBOI) MPSMOIA;

— BBITIOJHATL apU(METHUCCKHE IEHCTBUS C HATYPAIBHBIMHA YHCIAMH, C
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OOBIKHOBEHHBIMH JIpOOSIMHU B POCTEHUIIUX CIydasiX;

— BBINOJIHATH MPOBEPKY, MPUKHUJIKY PE3YyJIbTaTa BbIYUCICHUN. 6 OKpyIrisaTh
HaTypaJibHbIC YKCIIA.

Penienue TeKCTOBBIX 3a/1a4.

— pemath TEKCTOBBIE 3a/Jlaud apU(PMETHUYECKUM CIIOCOOOM U C TTOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BApHAHTOB,;

— pemarhb 3aJa4d, COJCPIKAIINE 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEIUYUHBI:
CKOPOCTh, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJTMYECTBO, CTOUMOCTb;

— WCIIONB30BaTh KPAaTKWE 3aliCH, CXEMbI, TaONHIBl, OO0O3HAYCHUS IIPHU
pelIeHny 3a/1ay;

— TIOJIb30BAaThCSl OCHOBHBIMU €IUMHHUIIAMU U3MEPEHUS: ILIEHbI, MaCChl;
pacCTOsIHUSI, BPEMEHHU, CKOPOCTH; BBIpaKaTh OJHU EAUHUIBI BEJIUYMHBI YeEpe3
Apyruce,

— W3BJICKaTh, AaHATM3UPOBATH, OIICHUBATh HH(POPMAITHIO, TIPEACTABICHHYIO B
TabauIle, Ha CTOJIOYATOW JuarpamMme, HHTEPIPETHPOBATH IPEICTABICHHBIC
JTaHHBIE, UCIIOJIb30BaTh JJAHHBIC MPU PEIICHUH 3a/a4.

Harasimnas reomerpus:

— TIOJIb30BAThCSl TEOMETPUUECKUMU TOHSTUSAMU: TOYKA, MpsiMas, OTPE30K,
Jy4, YIroJl, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT;

— IPUBOIUTH MIPUMEPHI OOBEKTOB OKPYIKAIOIIEr0 MHpA, UMEIOUIUX (hopMy
M3YUYEHHBIX TEOMETPUUECKUX UTYD;

— UCIIOJBb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yIJIaMH: BEPIIMHA, CTOPOHA,
C MHOIOYrOJIbHUKaMU: YroJl, BEepIIWHA, CTOPOHA, JUAroHajlb; C OKPYKHOCTHIO:
paauyc, TuameTp, LEHTP;

— U300paKaTh HU3YyUYCHHBIE T€OMETPUYECKHUE (DUTYphl HA HEJIMHOBAHHOU U
KJIETYaTOM Oymare ¢ mOMOILbIO TUPKYJIS U JTUHEUKHU;

— HaXOJUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIIBIO
JUHEHKHU, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTHh OKPY>KHOCTH 3aJaHHOIO
paauyca,

— HCIMOJIb30BaTh CBOMCTBA CTOPOH M YTIJIOB MPSIMOYTOJIbHUKA, KBajparta JJis
MX TTIOCTPOCHMS, BBIYMCIICHUS TIONIAN U IEPUMETPA,;

— BBIYUCIIATH MEPUMETP W IUIONIAJb KBajpaTa, IMPsSMOYroJbHUKA, (UTYD,
COCTaBJICHHBIX W3 TPSIMOYTOJIBHUKOB, B TOM YHuclie (Quryp, m3o0pax€HHBIX Ha
KJIeT4yaTon Oymare;

— MOJIb30BaThCA OCHOBHBIMU METPUUECKUMHU €AUHUIIAMUA U3MEPEHUS JIJINHBI,
TJIOIIA/IA; BBIPAXKATH OJTHU €IMHUIIBI BEJIMUUHBI Uepe3 JIPyTUe;

— pacro3HaBaTh Mapajyieenumnen, KyO, HCIOIb30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, peOpo TrpaHb, U3MEPEHHUS; HAXOAUTh HU3MEPEHUs Mapajijiesienumnesa,
Ky0a,;

— BBIYUCIITH 00BEM KyOa, mapajuieNienuiiesia mo 3aJaHHbBIM HU3MEPEHUSM,
MIOJIH30BAThCS SAMHUIIAMHU U3MEPEHUS 00bEMa,;

— pelllaTh HECJIOXKHbIC 3aJlaud Ha M3MEPEHHE TNeOMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYalUSIX.

6 KJIACC

Yucia 1 BbIYUCIEHNA .
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— 3HaTh U OHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMH YHCEN U
crocobamMu WX 3alUCH, MEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (DOpPMBI
3aIMCH Yucia K APyTou;

— CpaBHUBaTh M YNOPSIAOYMBATH LENbIE YHUCIA, OOBIKHOBEHHBIE U
JECSTUYHBIE IPOOU, CPABHUBATH YMCIIA OJTHOTO M Pa3HbIX 3HAKOB;

— BBINIOJIHATH, COYETAsl YCTHBIE U NMUCBbMEHHbIE NMPUEMBI, apU(PMETHUIECKHE
JNEUCTBUSL C HATypalbHBIMU UM LEJIBIMU YHUCJIAaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMH TPOOSIMH, MOJOKUTETbHBIMUA U OTPUIATEIFHBIMU YHCIIAMHU;

— BBIYHCIATH 3HAYECHMS] YHCIOBBIX BBIPAXKECHHM, BBIIOIHATh NPUKUAKY H
OLIGHKY pe3yJbTaTa BBIYUCIICHUN; BBINOJHATh NPEOOpPA30OBaHUA YHUCIOBBIX
BBIP2XCHUI Ha OCHOBE CBOMCTB apu(METUUECKUX ACHCTBHIA,

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM INPSMOW C COOTBETCTBYIOIIMM €U
YUCJIOM M H300pakaTb YHUCJIa TOYKAMU HAa KOOPJAWMHATHOM MpPSAMOM, HaXOJIUTh
MOJYJb YHCIIA,

— COOTHOCHTb TOYKM B MPAMOYTOJIBHOW CHCTEME KOOPAHMHAT C
KOOpPJMHATaMHU 3TOU TOYKHU;

— OKpYIJIATh LIeJIbl€ YKcia U JECATHUHBbIE ApOOU, HaXOIUTh MPUOIMKEHUS
YHCEJL.

YucsioBble 1 0yKBEHHbIE BHIPAKCHHA

— IMOHUMAaTh U YIOTPEOJATh TEPMHUHBI, CBSA3aHHBIE C 3aIMUCBIO CTEIECHU
Yyucia, HAXOAMTh KBaapaT M KyO 4YuWcla, BBIYMCIATH 3HAYEHUS YHCIIOBBIX
BBIPKEHUI, COAEPKAIINX CTEIICHH;

— TMO0JIb30BaThCAd NPU3HAKAMM JCIUMOCTH, PAaCKIaAblBaTh HaTypajbHbIE
YHUCla Ha MPOCTHIE MHOXKHUTEIIH;

— T0JIb30BaThCSl MACIITA0OM, COCTABJIATH MPONOPLUUU U OTHOLIEHUS;

— HCMOJb30BaTh OYKBBI JUIsi OOO3HAUYEeHHs] YUCEN TMpU  3alucHu
MaTEeMaTUYECKUX BBIPAXKEHHUM, COCTAaBNIATh OyKBEHHBIE BBIPAXKEHUS U (POPMYJIb,
HaXOAWTh 3HAa4YeHHUs] OYKBEHHBIX BBIPAKEHUHM, OCYIIECTBIISAA HEOOXOAUMbIE
MOJICTAHOBKH U NMPeoOpa3oBaHMus;

— HAXOJUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenne TeKCTOBBIX 33,124

— pelaTh MHOTOIIAroBble TEKCTOBBIE 3aJ]a4l apU(PMETHUECKUM CIIOCOOOM;

— pemartk 3aJa4yd, CBS3aHHBIE C OTHOIIEHHEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIlIaTh TP OCHOBHBIE 337a4H Ha JPOOU U MPOLEHTHI;

— pelmaTh 3aJadM, COJAEpXKaIlle 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOUMOCTB;
IIPOU3BOAMTENILHOCTh, BpeMs, 00bEMa padOThl, HMCHOJIB3Yd apupmeTHuecKue
NEUCTBUSI, OLIEHKY, TMPUKHUIKY; [OJb30BAaThCA  EAMHUIAMU  HM3MEpPEHUs
COOTBETCTBYIOIIUX BEJTUYMH;

— COCTaBJIATh OyKBEHHBIE BHIPAKEHUS TI0 YCIOBUIO 331a4H;

— U3BJIEKaTh MH(POpPMAIMIO, MPEICTAaBICHHYI0 B Ta0JMIaX, HA JIMHEHHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HWHTEPIPETHUPOBATH MPEJCTaBICHHbIC
JTAHHBIE; UCIOJIb30BATh JAHHBIE PU PEILICHUH 3a/a4;

— TMPEACTaBIATh HMHPOPMAIMIO C TMOMOLIbI0 TaOJauI, JIUHEWHON H
CTOJIOUATOM AHATpaMM.
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Harasgnas reomerpus:

— MPUBOJUTH MPUMEPHI OOBEKTOB OKPYXkKAIOIIEr0 MHUpa, UMEIOUUX (popmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUTYpP, HMPUMEPHI
PaBHBIX U CHMMETPUYHBIX PUTYD;

— wu3o0paxaTb C TIOMOIIBIO IUPKYJs, JHHEHKHA, TpaHCIOpTHpAa Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3y4eHHbIE IIJIOCKUE T'€OMETPUYECKUE
burypsl 1 KOHQUTYpAITMH, CAMMETPUYHBIE (PUTYPHI;

— TOJB30BaThCS TEOMETPUUYECKUMH TOHSATHUSIMU: PaBEHCTBO  (UTYD,
CUMMETpPHS; HCHOJB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHH,

— HaxXOAWTh BEJHMYMHBI YIJIOB H3MEPEHHEM C IOMOILIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33JaHHOW BEJIMYMHBI, I10JIb30BATHCS MPU PELICHUH 3a7a4 rPayCHOM
MEpOH YTJIIOB; PaclO3HABATH HA YEPTEXKAX OCTPBIN, IPAMOM, Pa3BEPHYTHINA U TYIIOU
YTJIBI;

— BBIYUCIIATH JUIMHY JIOMaHOW, IEPUMETP MHOIOYTOJIbHUKA, MOJIb30BATHCA
€IMHULAMU W3MEpPEHUsl JUIMHBI, BBIPAKaTh OJHM EIWHULBI U3MEPEHUS JINHBI
qyepes ApyTHUe;

— HaxOJuThb, UCHOJb3ys YEPTENKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JBYMsI TOUKaMH, OT TOUKH /10 IPSAMOH, JUIMHY IIYTH Ha KBaJPaTHOU CETKE;

— BBIYUCIATH IUIOHIAAb (UTYp, COCTABJIECHHBIX U3 NPSIMOYTOJIbHHUKOB,
UCIIOJI30BaTh  pa30MeHuMe Ha MpPsSMOYTrOJbHUKHA, Ha paBHbIE (QUIYpHI,
JOCTpavBaHWE JO NPSIMOYIOJIbHUKA; TMOJb30BATbCSI OCHOBHBIMHM E€IUHULIAMU
U3MEpPEHUs IUIONIA/IA; BbIpAXXKaThb OJIHA E€IUHUIBI M3MEPEHUs IUIOMAau 4Yepes
Apyrue,

— pacro3HaBaTh HA MOJENSIX U U300paXEHUAX MUPAMUAY, KOHYC, HUIUHJP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA;

— n300pakaTh Ha KJeTyaTol Oymare npsiMOYTrOJbHBINA apajuiesenunen,

—  BBIUMCIATH OO0BEM  MPSAMOYTOJBHOTO  Mapajulesenunena, Kyoa,
M0JIb30BAaThCS OCHOBHBIMHM €IMHUIAMH H3MEpeHHs] 00BbEMa; BBIpAXATb OJHU
eIMHULIBI U3MepeHusi 00bEMa uepes Ipyrue;

— pelaTh HECJOKHBIEC 3a/1a4yll Ha HaXOXKICHHE M€OMETPUUECKUX BEIMYUH B
IPAKTUYECKUX CUTYaIUsX.



S KUIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temaruveckoe MIaHUPOBAHUE TI0 MATEMATHKE MPEICTABICHO MO rojaM ooydeHus (5—6 Kiacchl).

OcCHOBHBIE BUBI JEATETLHOCTH O0YUAIOIIMXCS MEPEUUCIICHBI TPU U3YUSHUH KaXK0M TEeMbl U HAMPABIICHBI HA JOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. IlepeyeHb BHUIOB NEATEIBHOCTH MOXKET OBITh PACIIMPEH WM COKpaliéH — ¢ Y4ETOM
BO3MOXHOCTEH M OrpaHUYeHUN 00ydaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPU MATOJIOTHH CITyXa.

Oo01uree kosmmuecTtBo 4acoB — 170 gacos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Hartypanbusble umciaa. | JlecaTuunas cucrema  cumcineHusa. Psan | B meuenue yueOnoco 200a: NMOHUMATh, IPUMEHSTh B CaMOCTOSITEILHOU
HelicTBust ¢ | HaTypalbHBIX uucen. HaTypanbHbIl psa. | peud, BOCIPUHUMATh (CIyXO3PUTEIBHO W/WIN Ha CIyX C Y4ETOM YpPOBHS
HATYpPaJIbHbIMHU Yucno 0. HarypaibHble  4yMcina  Ha | CIIyXOpPEU€BOIO pa3BUTHS OOydyaroUIMXcs) U JOCTaTOYHO BHATHO H
yncaamu (43 ) KOOpJAWHATHOU IIPSIMOM. CpaBHeHHE, | €CTECTBEHHO BOCIPOM3BOAUTH TEMATHYECKYH0) U TEPMHHOJIOTMYECKYIO

OKPYIJICHUE HAaTYPaJIbHBIX YUCEI
Apudmernueckue 1eHCTBUS ¢ HATYPaJIbHBIMU
yucaamu. CBOMCTBAa HyJS NPU CIOXKEHUU U
YMHOXXCHMM, CBOWCTBA  €OWHMIBI  IIPU
YMHOKCHHH. [IepemecturensHoE u
COUETAaTEIbHOE  CBOMCTBA  CIOXKEHHA U
YMHOXKEHHS, PaCHpeAeIIUTEIbHOE CBONCTBO
YMHOKCHUS.

Jlenutenn W KpaTHBIE YHCIIA, PA3JI0KECHHE
YHUCJIa HA MHOXUTENU. [leneHue ¢ ocTaTKoM.
IIpoctele m cocraBHbele uucna. [IpusHaku
JenIuMocTH Ha 2, 5, 10, 3, 9.

YucnoBble BEIPAKEHHUS; IOPS JOK ACHCTBUM.
PemeHne  TEKCTOBBIX  3aJady  Ha  BCe
apudmernyeckue AEMCTBUS, Ha TBUKEHUE U
MTOKYIIKH.

JEKCUKY, a TaKXe JIEKCUKY MO0 OpraHu3alud Y4eOHOHl MAesITeIbHOCTH.
BeimonusaTe (oHeTHueckyo 3apsaaxky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO Peyb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIECHHUSI.

Ilo oxonuanuu Kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUIECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOM
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
Yurare, 3anMchiBaTh, CpPaBHUBATh HATypalbHbIE 4YHCIA; Mpeayiaratb M
00CyX/1aTh CIIOCOOBI YHOPSI0UMBAaHUS YUCE].

N300paxaTh KOOpJIMHATHYIO HpPSIMYI, OTMEYaThb 4YHUCJIa TOYKaMU Ha
KOOPJAMHATHOM NPAMOM, HAXOIUTh KOOPAUHATHI TOUKH.

HccnenoBath cBOICTBa HaTypalbHOTO psna, urcen 0 u 1 npu clioXKeHUu u
YMHOKEHUH.

Hcnonb30BaTh NPaBUIIO OKPYTJIEHUS HaTypalbHbBIX YUCEIL.

BeimonuATe apudmernyeckue JEMCTBUS € HATypalbHBIMU UHCIIAMHU,
BBIUMCIISATH 3HAYEHUS YUCIOBBIX BBIPAXKEHUN €O CKOOKaMHU U 06€3 CKOOOK.
3anuchiBaTh  IIPOM3BENEHUE B  BHUAE CTENEHW, 4YMUTAaTh CTEIEHH,
WCIIONIh30BaTh TEPMHUHOJOTHIO (OCHOBAaHWE, TIOKA3aTelb), BBIYUCIIATH
3HAYEHUS CTETIECHEN.

BBITTONHATP TPUKHUIKY M OLEHKY 3HAYEHUW YHCIOBBIX BBIPAXKEHUM,
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[peaIaraTb ¥ IPUMEHATH IPUEMBI IPOBEPKH BBIYUCIICHU.

Hcnonp30BaTh IPU BBIUUCICHHUAX IIEPEMECTUTEIBHOE M COYETATEIBHOE
CBOMCTBA CIIOXKCHUS M YMHOXEHHUS, paCIpPENEIUTEIbHOE CBONCTBO
YMHOXEHUS; (popMynupoBaTb W INPUMEHATh IpaBUiIa IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHHH HA OCHOBE CBOWCTB apU(METUIECKHUX JACHCTBHIM.

Harasnuas
reomerpus. JIuHMH HA
miaockoctu (12 4)

Touka, mnpsMas, oTpe3ok, iyd. JlomaHas.
N3mepenune nanuHBI OTpe3Ka, METPUUYECKUE
€IMHULIBI U3MepeHus MIMHbL. OKPYXKHOCTh U

KpYT.

[IpakTuueckas padora «Iloctpoenue yzopa u3
OKPY>KHOCTEN».

VYron.  Ilpsimoil,  ocTpblii, Tynoil u

pa3BEPHYTHIN yribl. 3mepeHue yrios.
[IpakTuueckas pabora «IlocTtpoenue yriopy.

PacnosnaBatp Ha  4YepTekax, pHUCYHKAaX, OIHUCHIBaTb, MCIIOJb3Ys
TEPMUHOJIOTHIO, ¥ M300pa)aTh C MOMOIIbIO YEePTEKHBIX HMHCTPYMEHTOB:
TOYKY, IPAMYI0, OTPE30K, JIy4, YrOJl, JOMAaHyI0, OKPY>KHOCTb.
PacnioznaBaTh, NpUBOANUTH IPUMEPBI 0OBEKTOB PEAJILHOTO MUPA, UMEIOIINX
(bopMy U3ydeHHBIX (UTYp, OLICHUBATh UX JIMHEIHbBIE pa3MepBhl.
Hcnons3oBaTh JIMHEWKY W TPAaHCHOPTHP KAk HMHCTPYMEHTHI UL
IIOCTPOCHUSA W W3MEPEHUS: U3MEPATh JUIMHY OTPE3Ka, BEIWYUHY YIJa;
CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, YroJl, 3aJaHHOW BEJIIMYHHBI,
OTKJIaJbIBaTh LIUPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
paauyca.

N300paxkaTh KOHGUIypaluu TIeOMETPUYECKUX (UIyp U3 OTPE3KOB,
OKPY)KHOCTEH, WX 4YacTeii Ha HEJIWHOBAHHOW W KJIETYaTOW Oymare;
npeJylarath, ONUCHIBaTh U 00CYXJaTh CIOCOOBI, aITOPUTMBI TIOCTPOSHHUSL.
Pacno3naBate M m300pakaTh Ha HETMHOBAaHHOW W KjeT4aTtoil Oymare
IIPSAMOM, OCTPBIN, TYIIOW, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBL.
BBIYuCIATE IIIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMaTe ¥ HUCHOJIB30BATh IPHU PEIICHUM 3a4a4 3aBUCHUMOCTU MEXIY
€AVMHULAMU METPUYECKOW CUCTEMBI MEp; 3HAKOMHUTBCS C HEMETPUYECKUMHU
CHUCTEMaMHU Mep; BBIPAXKATh JJIUHY B PA3JIMUHBIX €IUHULIAX U3MEPEHUS.
UccnenoBath Gurypsl 1 KOHGUTYpAIUU, UCIOJIB3Ys IU(PPOBHIE PECYPCHI.

OO0LIKHOBEHHBIE
apoou (48 4)

JHpoOs. IIpaBuiibHBIE M HENPABUIIBHBIE IPOOH.
OcHoBHOe cBoiicTBO Jpobu. CpaBHEHHE
Ipobeit.

CrnoxkxeHHME W BBIYMTAHHE OOBIKHOBEHHBIX
npoOeit. CmemanHas ApoOb. YMHOXEHHE U
JielieHne OOBIKHOBEHHBIX Ipo0Oeif; B3auMHO-
oOpatHble Ipodwu.

Pemenne TEKCTOBEIX 3aaa4, COACpKAINUX

MogenupoBatb B rpaduyeckod, MNpeaMeTHoil Qopme, C MOMOIIBIO
KOMIIBIOTEpA MOHATHUS U CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH PO0BIO.
YurtaTh M 3amMCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE APOOM, Mpelarars,
000CHOBBIBATh U 00CYXIaTh CIIOCOOBI YIOPSIOUUBAHUS JPOOEH.
N300pakaTh 0OBIKHOBEHHBIE JPOOM TOUYKAMU HA KOOPIMHATHOM HPSMOIA;
MCIOJIb30BaTh KOOPAMHATHYIO MPSMYIO JJIsl CPaBHEHUSI IpOoOeii.
dopmynupoBaTh, 3alMUCHIBATH C MOMOIIBIO OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM JpOOM; HCIIOJIB30BaTh OCHOBHOE CBOWCTBO JpOOW s
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napoOu. OCHOBHBIE 3a/1a4X Ha JPOOU.

COKpaIlleHUs IpoOeii U MpUBEIECHUS IpOOH K HOBOMY 3HAMEHATEIIO.

IIpumenenne OyKkB JUIs 3anucH | [IpenctaBiaTe cMellaHHyl0 ApoOb B BUAE HENPaBWIBHOW M BBIICIATH
MaTeMaTHYECKHUX BBIPaKCHUIN U | IIeTyI0 YacTh YMCIIa U3 HETIPaBHILHOU APOOH.
IIPETIOKEHU . Beimonuate apudmerndeckue OeHcTBUA C OOBIKHOBEHHBIMM JApOOSMU;
MPUMEHSTh CBOWCTBA apu(PMETHUECKUX JCUCTBUU U pallOHATH3AIUN
BBIYMCIICHUM.
BbINONHATE NPUKUIKY UM OLEHKY pe3yJbTaTa BBIYMCICHUI; Mpeaaarate U
IIPUMEHATH IPUEMBI IPOBEPKU BBIYUCIICHUN.
[IpoBoauTh HCCIENOBAaHUA CBOWCTB JpoO€H, ONMpasCh Ha YHUCIIOBBIE
HKCIEPUMEHTHI (B TOM UHUCIIE C IOMOILBIO KOMIIBIOTEPA).
Pacnio3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUs O JPOOSIX, IPUBOJUTD
IIPUMEpPbl M KOHTPIPUMEDPHI, CTPOUTH BBICKA3blBaHUS M OTPHULAHMS
BBICKA3bIBAaHUM.
Pemate TekcTOBbIE 3a7auM, coAepKallue IpOOHbIE AAaHHBIE, U 3a/a4d Ha
HAaxO0’KJICHNE YaCTH LIEJIOTO U LEJIOr0 MO €0 YacTH; BBIABIATH UX CXOJCTBA
U pa3jInyusl.
MonenupoBaTb XOJA PEIICHUS 3aJa4d C IOMOIIBI0 PHCYHKA, CXEMBI,
Ta0JINLIBI.
[TpuBOANTE, pa30bKpaTh, OLIEHUBATH PA3IMYHbIC PEILICHUS, 3alIUCH PEIICHUI
TEKCTOBBIX 3a]1a4.
Kputnueckun  oOLEHMBaTh  IOJYYEHHBIM  pe3ynbTaT, OCYLIECTBIISATH
CaMOKOHTPOJIb, IIPOBEPssl OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OLIMOKH.
3HAKOMUTHCS C UCTOPHEN pa3BUTHUS apU(PMETUKH.
Harnsanas MHOroyroiasHuKH. UYeTbIp€xyronpHuK, | OnuchiBaTh, HUCHOIb3YS TEPMHHOJIOTHIO, H300paxaTb C IOMOIIBIO
reoMeTpus. IIPSIMOYTOJIBHUK, KBaApaT. YepTEKHBIX HHCTPYMEHTOB M OT PYKH, MOJAEIUpPOBaTh U3 OyMaru
MHOroyroJibHUKH [IpakTrueckas paborta «IlocTpoeHne | MHOTOYTOJIbHUKH.
(10 9) NPSMOYTOJIbHUKA C 3aJaHHbBIMM cTOpoHamu | [IpuBoIuTH mNpuMepsl OOBEKTOB pEAJbHOTO0 MHpa, HUMEIMUX (opMy

Ha HEJIMHOBAHHOM Oymarey.

TpeyroiabHUK.

[Inomane 1 nepuMeTp NpsIMO- YrOJIBHUKA W
MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX u3
MPSIMOYTOJIBHUKOB, ~ €IMHMIBI  U3MEpPEHUs

MHOT'OYTOJIbHUKA, MPSAMOYIOJIbHUKA, KBaJpaTa, TPEYroJIbHUKA, OLICHUBATh
UX JINHEWHBIE Pa3MEphI.

Beruncnsars: EPUMETP TPEyroJIbHUKA,
MHOI'OYTOJIbHUKA; TUIOLIA1b IIPIMOYTOJIbHUKA, KBagpaTa
W300paxaTb  OCTPOYTOJIbHBIE, NPSIMOYTOJIbHbIE U

MPSIMOYTOJIbHUKA,

TYNOYTOJIbHBIE
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mowmanu. Ilepumerp MHOro- yroiapHuKa.

TPEYTOJIbHUKH.
CTpouTh Ha HEJIMHOBAaHHOM W  KJIETYATOM
MPSIMOYTOJIBHUK C 33JIaHHBIMU JJIMHAMHA CTOPOH.

HccnenoBath CBOMCTBA MPSIMOYTOJIbHUKA, KBApaTa MyTEM SKCIIEPUMEHTA,
HaONIOJCHUsI, M3MEpPEHHUs, MOJCIUPOBAHUS, CpaBHUBaTh CBOMCTBa
KBaJpara v MpsiMO- YTOJbHUKA.

KonctpynpoBarh MaTemMaTH4eCKUE TMPEUIOKEHUS C TOMOIIBIO CBSA30K

Oymare KBajgpar H

«HEKOTOpbI»,  «Ii00o0i». Pacro3HaBaTh  HUCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS O  MHOTOYTOJbHUKAaX, NPUBOJAUTH  MPUMEPHl U
KOHTPIIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD ILJIOLIA/IA KBaJipaTa OT JIMHBI €T0 CTOPOHBI.
Hcnonp30BaTh CBOMCTBA KBAJIpaTHOM CETKU i TOCTpOeHHS (GUryp;
pa30uBaTh MNPSAMOYTOJIBHUK Ha KBaJpaThl, TPEYroJbHUKH; COCTABISATh
burypsl U3 KBagpaToOB U MPSMOYTOJIHHUKOB W HAXOJUTh MX ILIOMIAMb,
pa30ouBaTh (UTYpHl HA MPSMOYTOJIBHUKHA M KBaApPaThl W HAXOIUTh HX
IJIOILA/b.

BelpaxkaTh BeNMYMHY IUIOIIAAM B Pa3jIUYHbIX €IMHHUIAX W3MEPEHUS
METPUYECKON CHCTEMbl Mep, MOHMMaTb M HCIOJIb30BaTh 3aBUCHUMOCTH
MEXIy METPUYECKUMH €IMHUIIAMHU U3MEPEHUs IIJI0ILAIH.

3HAKOMUTbCS C MpUMEpaMu TPUMEHEHHUs IUJIOWaAd M MepUMeTpa B
MpPaKTUYECKUX CUTyaluusx. Pemare 3agauM M3 peanbHOM KHU3HH,
npeJiaraTb 1 00CyX/1aTh pa3IMyHbIe CIOCOOBI pelIeHHS 3a1ay.

JlecaTHUHBIE
(38 uv)

aApoou

JlecsitTuuHas 3anuch Apo0ei.
CpaBHeHUE IeCATUYHBIX Jpo0eit.

JlefictTBUst ¢ JECATUYHBIMU  JIPOOSIMHU.
OxpyrieHue JecITUYHBIX ApoOei.
PemieHne TEKCTOBBIX 3ajad, COAEpPKAIIMX

npoOu. OCHOBHBIE 3a]1a4u Ha JpOOU.

[IpencraBiasaTh JOECATHUUHYIO JpoOb B BHJI€ OOBIKHOBEHHOH, YHTaTh M
3aIllUCBIBaTh, CPAaBHUBATH JIECSTUYHBIC APOOH, MpeasaraTh, 000CHOBHIBAThH
1 00CYyKIaTh CIIOCOOB! YHIOPSAOUMBAHUS IECATUYHBIX JIPOOEH.
N300paxkaTh JecITUYHBIE IpOOU TOUKAMH Ha KOOPIUHATHOW MPSIMOIA.
BbISBAATE CXO/ACTBA M Pa3iIUyusl NpaBUI apU(PMETHUYECKUX JEHCTBUH C
HaTypaJIbHBIMH YHCIAMU U IECATUUHBIMU IPOOSIMU, OOBSICHATh UX.
Bemonusate apudmeTnueckue JAEUCTBUA C  JECATHUHBIMH  APOOSIMH;
BBIIIOJIHATH IPUKUIKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUN.

[TpumeHsTh CBOICTBA apU(PMETHUECKUX IEHCTBUM ISl palOHAIU3aINU
BBIYMCIICHUM.

[TpyMeHsITh IPaBUIIO OKPYTIICHUS IECATUYHBIX IpOOeil.
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[TpoBOIUTH HCCNENOBaHHUS CBOWCTB JCCATUYHBIX IpoOei, Oomupasch Ha
YUCJIOBbIE SKCIEPUMEHTHl (B TOM YHUCIE C IOMOLIbI0 KOMIIBIOTEPA),
BBIIBUTATh TUIIOTE3bl U IPUBOJUTH UX OOOCHOBAHUS.

Pacrnio3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O APOOSX, IPUBOIUTH
IIpUMEPBl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULAHUSA
BBICKa3bIBaHUM.

Pemarp TekcToBBlE 3ajaud, cojepxkaliue ApoOHblE JaHHbIE, U Ha
HaXO0XIECHNE YaCTH LIEJIOT0 U LEJIOT0 M0 €r0 YaCTH; BBIABIATE UX CXOACTBA
U pa3auydusl.

MonenupoBaTb XOJA PEIIECHUA 3aJa4d C IOMOIIBI0 PHCYHKA, CXEMBI,
tabnuupl. [IpuBoauTh, pa3dupaTh, OLEHUBATH paA3JIUYHbIE PEIICHUS,
3allCU PELIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU YHCIIAMHU B PEATbHBIX JKU3HEHHBIX CUTYaIHsX.
Kputnuecku  oOLEHMBaTh  IIOJIYYEHHBIM  pe3yibTaT, OCYLIECTBIIATH
CaMOKOHTPOJIb, IIPOBEPssl OTBET HA COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OLLIMOKH.

3HaKOMUTbBCS C UCTOPUEH Pa3BUTHS apU(PMETHKH.

Harasanas
reomerpus. Teaa wu
(¢uryps1 B

npocrpanctse (9 u)

MHOrorpaHHuKH. N3o0paxkeHue
MHOI'OTPaHHUKOB. Mopenn
IIPOCTPAHCTBEHHBIX TEII.

[IpssmoyronbHBI  mapanenenumnesn,  Kyo.

Pa3BépTku KyOa u nmapajsenenunesa.
[IpakTuueckas pabota «Pa3 BEpTka Kyday.
O06Bém KyOa, IPSIMOYTOJIBHOTO
napaJulesenurnesa.

Pacnio3HaBaTh Ha dYepTekax, pPHUCYHKAaX, B OKPYXKAWOLIEM MHUpE
IPSIMOYTOJIBHBIN apajuiesenunesl, KyO, MHOTOIpaHHUKH, OIHCHIBATh,
HCIIOJIb3YS] TEPMUHOJIOTHIO, OLICHUBATh JIMHEWHBIE PAa3MEpBHI.

[TpuBoauTh mHpHUMEpPHl OOBEKTOB pPEATBLHOTO MHpaA, HUMEIOLMX (opMy
MHOT'OI'paHHMKA, IPSIMOYTOJIBHOTO Mapajuiesenumnena, Kkyoa.

N3o0paxars Ky0 Ha KiieTuaToit Oymare.

HccnenoBath  cBoiicTBa Ky0a, NPSIMOYTOJIBHOTO
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEIH

PacniozHaBath W u300pakaThb pa3BEPTKM Kyba U mapasiesenunesa.
MonenupoBaTh Ky0 U napajuienenunesn u3 Oymaru u npouyux MaTepuasos,
OOBSICHATH CIIOCO0 MOAETHPOBAHUS.

Haxomuts m3aMepeHus, BBIUUCIATH IUIONIA/lb MOBEPXHOCTH; 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajliesienunea; MUCCIeA0BaTh 3aBUCUMOCTh 00BEMaA
Ky0a OT JUTMHBI €r0 pedpa, BBIIBUTaTh U 00OOCHOBBIBATH THIIOTE3Y.
HaGnronate ¥ NpPOBOAWTH aHAJIOTMM MEXIY MOHATUSAMH IUJIOUIATU U
00BbEMa, epuMeTpa M IO N OBEPXHOCTH.

apaJiieJIcmIic 1a,
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Pacnio3HaBaTh MCTHMHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O MHOTOTPaHHUKAX,
MPUBOAUTh TPUMEPbl W KOHTPIPUMEPHI, CTPOUTHh BBICKA3bIBAHUS U
OTPULIAHUS BBICKA3bIBAHUIA.

Pemrats 3a1aun U3 peajabHON KU3HHU.

IloBTOpPEHME
00001menue (10 u)

[ToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
Kypca 5 ki1acca, 00001eHre 3HaHUMH.

BelunciaTe 3Ha4eHUS BBIPAXKEHUHM, COAEPKAIUX HATypaJbHBIC YHCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, BHIIOIHATH IPeoOpa30BaHuUs YUCEl.
BeiOupare crocod cpaBHEHHS YHCEl, BBIYMCICHHA, PUMEHATh CBOHCTBA
apudMeTHUeCKUX AeUCTBUI U1 pallOHAIN3alluy BBIYMCICHUH.
Ocy1ecTBISITh CAMOKOHTPOJIb BBINOJIIHSAEMbIX JEUCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BBIYUCICHUN.

Pemate 3amaun u3 peanbHOW KU3HU, IPUMEHITh MAaTEMaTU4YECKUE 3HAHUS
JUIS peLIeHus 3a7ad U3 IpYTuxX y4eOHbIX IPEIMETOB.

Pemate 3amaum pasHbBIMH CIIOCOOAMH, CPaBHUBATh CIIOCOOBI PEIICHHS
3aJ]auy, BEIOMPATh PallMOHAIBHBIN c10co0.




6 KJIACC

Oo1ree kosmmuecTtBo 4acoB — 170 gacos.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

HartypajibHble 4mHciaa
B0 v)

Apudmerndeckue NecTBUS C
MHOT'O3HAYHBIMM HAaTYpaJIbHBIMM YHCIIAMHU.
Uucnosble BbIpaXeHUs, MOPSALOK IECUCTBUH,
HCIOJIb30BaHUE CKOOOK. OxpyrieHue
HATYPaJIbHBIX YHCEIN.

Jlenutenu W KpaTHbIE 4UCIA; HaUOOJbIINI
OOImMi JenuTeNns W HauMEHbIIee ooIiiee

KpaTHOC.
Paznoxenue umcia Ha MMPOCTBIC MHOXHUTCIINU.
HGHI/IMOCTB CYMMBI n IMPOU3BCACHMA.

Jenenue ¢ ocraTkoMm.
Pemrenne TekcTOBBIX 3a71a4

B meuenue yuebOmoco 2o00a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
peuu, BOCHPUHUMATD (CIIyXO3PUTEJIBHO U /MM Ha CIIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud Y4eOHOHl AesITeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIPOM3BOJAUTHh TEMATUYECKYIO U TEPMHUHOJIOIMYECKYIO JIEKCUKY Y4eOHOMH
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
BeimonssATe apupMeTHuecKue IeiCTBUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMH
YHCIaMU, HAXOJUTh 3HAUYEHUS YMCIIOBBIX BBIpaKEHUI cO ckoOkaMu u 6e3
CKOOOK; BBIYHCIISATH 3HAYCHUS BRIPAKEHUH, COJIEPIKAIIUX CTETICHH.
BBINONHATP NPUKUAKY W OLICHKY 3HAQUYEHHUH 4YHCIOBBIX BBIPAXKCHU,
IPUMEHSTH IPUEMBI IPOBEPKU PE3YiIbTATA.

Hcnonp30BaTh NpH BBIUUCICHUSX IEPEMECTHUTEIBHOE U COUYETATEIBHOE
CBOICTBA CIIOKEHUS U YMHOXEHHS, pacHpelleIMTeIbHOE CBONCTBO

YMHOXEHHUS OTHOCHUTEIBHO CIIOKEHHs, CBOICTBa apHU(pMETHUECKUX
NEeHCTBUI.
HccnenoBare  4MCIIOBBIE  3aKOHOMEPHOCTH, IPOBOAUTH  YMCIIOBBIE

AKCIIEPUMEHTHI, BBIIBUTATh 1 OOOCHOBBIBATH TUIIOTE3HI.

dopMynHpoBaTh OMPENENCHUs JETUTeNss M KPaTHOrO, HauOOJBIIEro
o01iero AenuTeNss W HAUMEHBIIETO OOIIero KpaTHOTO, MPOCTOTO W
COCTaBHOTI'0 YMCEJ; UCIIOIB30BATh 3TH IOHATHUSA IIPU PELICHUHN 3a1a4.
[IpuMeHATh anTOPUTMBI BBIYUCICHUS HAUOOJBINETO OOIIETO NETUTENs U
HAaUMEHBIIIETO OOIIEro KPaTHOTO [BYX YHCEIN, alTOPUTM pPa3ioKeHUS
YHCIia Ha POCTHIE MHOXKHUTEIIH.

WccnenoBath ycnoBust JenuMocT Ha 4 U 6.
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HccnenoBatb, 00cyxkaarh, (OpMYyIMpOBaTh M OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBI, IPOM3BEAEHUS: JIBYX YETHBIX YMCEN, ABYX HEUETHBIX
YHCIe, YETHOIO U HEUETHOT O YK CE]L.

HccnenoBaTh CBOMCTBA AETMMOCTH CYMMBI U IIPOU3BEIEHUS YUCEI.
[TpuBOANUTH TIPHUMEPHI YUCEN C 33JaHHBIMU CBOWCTBAMHM, PACIIO3HABAThH
BEpPHbIE M HEBEPHbIC YTBEP)KICHUS O CBOWCTBAX YHCEN, OIPOBEpraTh
HEBEPHBIE YTBEP)KACHUS C MOMOIIBIO KOHTPIPUMEPOB.

KoHcTpynpoBaTth MaTeMaTHUECKUE IPEJIOKEHHS C TOMOILBIO CBSI30K «»,
U, «ECIH. .., TO...).

Pemate  TekcTOBblE 3ajaud, BKIIOYAIONME TOHATHS  JI€IMMOCTH,
apu(MEeTHUECKUM CcrocoOOM, HCIIOJIB30BaTh MEpedOp BCEX BO3MOMKHBIX
BapHUaHTOB.

MogenupoBaTh XOJ] pEIIEHUS 3aJa4d C TOMOLIbI0 PHUCYHKA, CXEMBI,
TaOJIULIBL.

[TpuBOANTE, pa30HpaTh, OLICHUBATH PA3IMYHBIE PEIICHUS, 3aIIUCH PEIICHUI
TEKCTOBBIX 3ajiau.

Kputnueckn oleHMBaTh IMOJXYYEHHBIH pe3yabTaT, HAXOAWUTh OIIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas
reomerpus. IIpsimbie
Ha MJIOCKOCTH (7 4)

[lepneHIuKyNsSIpHBIE MIPSIMBIE.

[TapannenbHble MpsMBIE.

Paccrosinne Mexay AByMs TOUKaMH, OT TOUKH
0 TpsAMOM, JUIMHA IIyTM Ha KBaJApaTHOU
CETKE.

IIprmepsl NPSAMBIX B IPOCTPAHCTBE.

PacniosnaBaTe Ha 4epTEKax, pUCYHKAaX CIy4au B3aMMHOI'O PACIIONIOXKCHHS
JBYX IPSAMBIX.

N300paxaTh ¢ MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB Ha HETMHOBAHHOHN U
KJeTyaToil Oymare JBe MepeceKarolecs NpsMble, JBE MapauleibHbIe
IIPSIMBIE, CTPOUTH IPSIMYIO, IEPIICHIUKYIIAPHYIO JAHHOMU.

IIpuBOAUTE NPUMEpPHI MAPAJLIEIBHOCTH U NEPIEHANKYIIAPHOCTH IPSIMBIX B
IIPOCTPAHCTBE.

Pacnio3naBaTe B MHOI'OYIOJIbHMKAX IMEPIECHIUKYISPHBIE U MapajulelIbHbIC
CTOPOHBI. N300paxkaTh ~ MHOTOYTOJBHUKH  C HapaJIeIbHBIMU,
NEPIEHANKYJIAPHBIMU CTOPOHAMU.

Haxonute paccrosHMe MexAy ABYMS TOYKaMH, OT TOYKH JO MPSMOH,
JUIMHY TIyTH Ha KBaJpaTHOM CETKEe, B TOM YHUCIIE€ HCHOJb3ys LHU(POBbIE

peCypCHI.

Apodu (32 4)

OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO
npoOu, cokpamieHue apooeit. CpaBHeHUE U

Hcnonb3oBaTe JecITUYHbIE ApoOM MpHU NpeoOpa3oBaHUM BEIUYMH B
METPUYECKOMN CUCTEME MED.
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yIOpsAI0YMBAHUE APOOECH.

Jlecsituunbie ApoOU M MeTpUUecKas CHUCTeMa
Mmep.

Apudmernueckue JICUCTBUSA c
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSIMHU.
OtHouenue. Jlenenue B TaHHOM OTHOIICHUU.
Macmira0, npormopimsi.

[TonsTue mpouenrta. Beiuucienue mporeHTa
OT BEJIMYMHBI U BEJIMYUHBI TIO €€ MPOIICHTY.
Pemenne TEKCTOBBIX 3a/4ay, COJEPIKALIUX
JIpOOH U TIPOLICHTHI.

[IpakTuueckas pabora «OTHOILIECHUE JIUHBI
OKPYKHOCTH K €€ TUaMeTpy».

BemonusaTe  apudmernueckue  ACHCTBHS € OOBIKHOBEHHBIMH U
JNECTUUHBIMH IPOOSMHU.

BbIuucnaTe 3HAaUYE€HUS BBIPAKEHUH, COAEpKAIIMX OOBIKHOBEHHBIC H
JIECATUYHBIC JPOOM, BBIMOJIHATH IpeoOpa3oBaHusl JpoOei, BHIOMPATH
crnoco0, TPUMEHSTh CBOMCTBa  apu(PMETHUYECKUX  JCUCTBUN A7
paroHaIN3aui BEIYUCICHUH.

CocTaBnsTh OTHOWICHHS M IMPOMOPIMH, HAXOAUTH OTHOIICHWE BEJIHYMWH,
JIEJIUTh BEJIMYKUHY B TAHHOM OTHOLICHHH.

HaxonuTh 3KCIiepUMEHTaIbHBIM IyTEM OTHOIICHHUE JJUHBI OKPYKHOCTH K
e€ Iramerpy.

WutepnpernpoBarh MacmTad Kak OTHOIICHWE BEJIWYHMH, HAXOIUTh
MaciiTad miaHa, KapThl U BBIYUCIISATH PACCTOSIHUSL, UCIIONIB3YSl MAcIITal.
OOBSCHATH, YTO TaKOE MPOIEHT, YIOTPEOISATh 000POTHI PEYH CO CIIOBOM
«TIpOLIeHT». BbIpakaTh NPOLEHTHI B Jpo0sSX W ApoOM B MPOIECHTAX,
OTHOILICHHE JABYX BEJIMYUH B ITPOIEHTAX.

BbI4ucasTh OpOIEHT OT YKCIIa U YUCIIO 10 €T0 MPOIICHTY.

OKpyrasTh IpOOH U MPOLIEHTHI, HAXOAUTH MPUOTUKESHUS YUCEIL.

Pemrate 3amaum Ha 4acTu, MPOLEHTHI, MPOIIOPIIUH, HA HAXOXKACHUE JPOOH
(mpoiieHTa) OT BETUYMHBI M BEJIUYUHBI MO €€ IpoOH (MPOLEHTY), Apodu
(mpo1ieHTa), KOTOPBI COCTABIIAET OJHA BEIMYMHA OT JIpyroi. [IpuBoauTs,
pa3dupath, OLIEHUBATh PA3IUYHBIC PELICHUS, 3aUCH PEIICHUN TEKCTOBBIX
3ajad.

W3Bnekaty uHpOpMANUIO M3 TaOMUI] W JIUarpamMm, HHTEPIPETHPOBATH
TaONMMYHBIC JaHHBIC, ONPEACISATH HauOoJbIlee W HaWMEHbIIEe W3
MIPEJICTABICHHBIX TAHHBIX.

Harasanas
reoMeTpus.
Cummerpus (6 1)

OceBas
CHUMMETPHUS.
[TocTpoeHne CUMMETPUYHBIX QUTYD.
[TpakTudeckas padota «OceBas CHMMETPHSY.
CumMMeTpHs B MPOCTPAHCTBE

CUMMCTpPUA. ueHTpaJ'IBHaH

Pacnio3HaBaTh Ha uepTexax M M300paXeHUsAX, H300pakaTb OT PYKH,
CTPOUTh C TIOMOUIbIO HHCTPYMEHTOB (QUIYpYy (OTpPE30K, JOMaHYIo,
TPEYroJbHUK, MPSMOYTOJIBHUK, OKPYXHOCTb), CUMMETPUUYHYIO JTaHHOM
OTHOCHUTEJIbHO MPSMOH, TOUKH.

HaxoauTs npumepbl CHMMETPUH B OKPYKAIOILLIEM MUPE.

MonenupoBaTh U3 Oymaru 1Be (UIypbl, CUMMETPUYHBIE OTHOCHTEIHHO
IOpSAMOM; KOHCTPYHpPOBATh T'€OMETPUYECKHE KOH(PHUTYpalHuu, HCHOIb3YS
CBOMCTBO CHUMMETPHUH, B TOM YHCJIE C TOMOIIBIO0 HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOWMCTBAa M3Y4YEHHBIX (UTYp, CBSI3aHHBIE C CHMMeETpUEH,
UCIOJb3Ys SKCIIEPUMEHT, HaOII0IeHUE, MOJCIUPOBAHHUE.

OO60CHOBBIBATh, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHHUS O
CUMMETPHUU (HUTyp.

Bripakenus c
oykBamu (6 1)

[Ipumenenue OykB
MaTeMaTH4eCKUX
MIPEIIOKEHUH.
bykBeHHBIE  BBIp@KCHHS W YHCIOBBIC
MIOJICTAHOBKH. BykBenHbie paBeHCTBa,
HaXO0JK/ICHHE HEU3BECTHOTO KOMITOHEHTA.

DOpMyIIBL.

JUIs 3amucu
BbIpaKEHUI u

Hcnonb3oBate  OykBbl  JuIs  OOO3HAYCHHWSI  4YMCEN, TPH  3alUCH
MaTeMaTHYECKUX YTBEP)KICHHUH, COCTaBIIATh OYKBEHHBIE BBIPAKEHMS I10
YCIOBHIO 33Ja4H.

HccnenoBaTb HECIOXKHBIE YHUCIOBbIE 3aKOHOMEPHOCTH, MCIIOJIb30BATh
OYKBBI JJIs1 UX 3aIKCH.

Bbruucnate 4ncinoBoe 3HaueHHE OYKBEHHOIO BBIPAXKEHMS IPH 3aJaHHbBIX
3HAYCHUSX OYKB.

3anuceiBaTh (OPMYNBI: MEepUMETpa W IUIOIIAAM MpPSIMO- YTOJIBHHUKA,
KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOMIATN KPYTa; BHIOJIHATh BBIYMCICHHS
10 3TUM (HOpMYyTIaM.

CoctaBnsaTe (HOpMyIbl, BRIPAKAIOIINE 3aBHCUMOCTH MEXIY BEITHMUYNHAMH:
CKOpOCTb, BpeMs, pAacCTOsSHHUE; LleHa, KOJMUYECTBO, CTOUMOCTb;
MPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI; BHIIOIHITH BEIYUCICHHS T10
TUM Qopmyrnam.

HaxoauTh HEN3BECTHBIN KOMIIOHEHT apu()METUUYECKOTO JEHCTBUS.

Harasanas
reomerpus. Purypsi
Ha I10cKocTH (14 4)

YeTbIpEXYroJIbHUK, IIPUMEDPBHI
YETBIPEXYTOJILHUKOB. IIpssMOyTONIBHUK,
KBaJpar: CBOMCTBA CTOPOH, YIJIOB,
TUaroHaJIeH.

N3mepenue yrios. Buasl TpeyrojibHHUKOB.
Ilepumerp  MHOroyrospHuka.  [lmomans
¢urypel. @opMmynbl NepuMeTpa U IUIOMIAIH
psIMO- YTOJIbHUKA. [TpubnmxEénnoe

M3MEepeHue MIomaan Guryp.
[IpakTrueckas padota «ILmomanb kpyray.

N300pakaThb Ha HEIMHOBAHHOW M KJIETYAaTOM Oymare ¢ HMCIIOJIb30BaHUEM
YEPTEKHBIX UHCTPYMEHTOB YETHIPEXYTOJIBHUKY C 33IaHHBIMU CBOWCTBAMMU:
C IapaJuIeIbHBIMHU, IEPIEHINKYISIPHBIMH, PAaBHBIMH CTOPOHAMHU, MPSMBIMHU
yriaamu 4 Jp., paBHOOEIPEHHBIN TPEYTOJIbHUK.

[Tpennarate 1 06CykaAaTh CHOCOOBI, AITOPUTMBI TOCTPOSHHUS.
HccnenoBaTh, UCHOIB3Ys HSKCHEPUMEHT, HAOIIOAECHUE, MOJEIMPOBAHUE,
CBOWCTBA TNPSMOYTOJIbHUKA, KBajJpaTa, pa30bMBaTh Ha TPEYroJbHHUKH.
O060CHOBBIBaThH, OIPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKIECHUS O
IPSIMOYTOJIBHUKE, KBaJpaTe, pAclO3HAaBaTb BEPHBIE M  HEBEPHBIE
YTBEPKICHUA.

N3MepsATh U CTPOUTH C MOMOUIbIO TPAHCHOPTHPA YIJIbl, B TOM YHCIE B
MHOI'OYIr'OJIbHUKE, CpaBHUBATH YIJIbI; pacCliO3HaBaTb OCTPBIC, IIPAMBIC,
TyIbIE, pa3BEPHYTHIE YIIBI.
Pacnio3naBars, n300paxarb

OCTPOYTOJIBHBIN, MPSIMOYTOJIBHBIN,
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TYIOYTOJIbHBIH, PaBHOOEAPEHHBIN, PABHOCTOPOHHUN TPEYrOJIbHHUKH.
BbluncnsaTe nepuMeTp MHOIOYIOJbHHUKA, IUIOIIAJb MHOIOYTOJIBHHKA
pa3ObueHueM Ha MPSIMOYTOJbHHUKH, HA pPaBHbIE (UTYpHI, HCIIOIB30BATh
METPHUYECKUE €AMHULIBI U3MEPEHNUS JUIMHBI U IIJIOLIA/IH.

Hcnonb3oBate NpUOMKEHHOE M3MEpEeHHe JUIMH U IUIomajeld Ha
Kjaeryatol Oymare, HpUOMMKEHHOE H3MEpPEHHE MJIUHBI OKPYKHOCTH,
IJIOLIAN KpyTa.

ITosaoxuTeanLHbIC ) |
oTpHLATe/IbHbIE
yucja (40 4)

Lensie qucia. Monaynb
r€OMETpUYECKasl HUHTEpIpeTaus
UucmoBble TPOMEKYTKH.

[TonoxxurenbHble W OTPUILIATETBHBIC YHUCIIA.

qucia,
MO

CpaBHeHue ITOJIOXKUTEIBHBIX u
OTPHUILIATENILHBIX  YHced. ApupMeTHuecKue
JNEeNCTBUS c MIOJIOXKUTEIIbHBIMU u

OTpULATCIIbHBIMU YUCJIaMU.
Pemenue TeKCTOBBIX 3ajJa4.

ITpuBOANUTE IPUMEPHI UCIIOJIB30BAHUS B PEATbHOM KU3HU MOJIOKUTEIBHBIX
Y OTPHULATEIbHBIX YHUCEN.

N300paxkaTh ILieable 4YMCIA, MOJOXKUTEIbHbIE M OTPHULATENIbHBIE 4YHCIIa
TOYKaAMM Ha YUCJIOBOH MpSMOM, HCIONb30BaThb UYUCIOBYIO HPSIMYIO JUIS
CpaBHEHHMsI YHCEI.

[TpuMeHsITh NpaBUiIa CPaBHEHUS, YIOPSAOUMBATH LI€JIbIE YMCIIA; HAXOAUTh
MOJyJIb YUCIIA.

®opmynupoBaTh  MpaBUa  BBIYUCIEHUS C  TMOJOXUTEIBHBIMH U
OTPHULIATEIbHBIMUA YHUCIIAMH, HAXOIUTh 3HAUEHUS YMCIIOBBIX BBIPAXKEHUH,
CoJIeprKalIiX JEHCTBUS C MOJIOXKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[TpuMeHATH CBOMCTBA CIIOKEHHSI 1 YMHOXEHHUS [yl IPeoOpa3oBaHMs CyMM
Y IPOU3BEJICHUN.

IIpencraBienne
AaHHBIX (6 1)

IIpsMoyronbHas cucTeMa KOOpPAMHAT Ha
IJIOCKOCTH. Koopannatsr TOYKH Ha
IUIOCKOCTH, abcuucca U OpAMHAaTA.
Cronbyarble U KpyroBble JUarpaMmabl.
IIpaxTrueckas pabora «IlocTpoenue
JUarpaMm».

PemreHne TEKCTOBBIX 3a7ad, COAEpXKALIUX

JAaHHBIC, TIPCACTABJICHHLIC B Ta6n1/1uax n Ha
AuarpaMmax.

OOBICHATH H HWITIOCTPUPOBATL  ITOHATUC HpHMOYTOJIBHOP’I CHUCTCMBI
KOOpJAWHAT Ha IIJIOCKOCTHU, HCIIOJIb30BaTh TCPMHUHOJIOTUIO, CTPOUTH HaA
KOOp,HHHaTHOﬁ IIJIOCKOCTHU TOYKH U (I)I/Il"ypbl 110 3alaHHBIM KOOpAHWHATAaM,
HaxXOJUThb KOOPAWHATEI TOYCK.

YuraTek cToa0yaTeie U KPYT'OBBIC IUarpaMmbl; HHTCPIIPETUPOBATL JAHHBIC,
CTPOUTH CTOJI0YATHIE JuarpaMMabl.

Hcnons30BaTh I/IH(I)OpMaI_II/IIO, MMPpEACTAaBJIICHHYIO B Ta6J'II/II_IaX, Ha
JAuarpaMMmax i peeHra TCKCTOBBIX 3aaa4 U 3a/1a4 U3 peanLHoﬁ KHU3HU.

Harasanas
reomerpus. @Purypnl B
npocrpancrse (9 4)

[IpssmoyronbHBI  mapamienenumnen,  Kyo,
pu3Ma, NUpamMuia, KOHyC, HWIMHJIpP, 1ap U
chepa. HM3obOpaxeHue MNPOCTPAHCTBEHHBIX
¢buryp. ITpumepsl pa3BEPTOK
MHOT'OTPaHHUKOB, IUJIMHAPA U KOHYCA.

Pacnio3HaBaTe Ha 4yeprexax, pUCYHKax, ONUCHIBATH NMUpPaMUIY, IPHU3MY,
IWIMHAP, KOHYC, [Iap, U300paxaTb UX OT PYKH, MOAEIUPOBaTh U3 Oymard,

IUIACTUJIMHA, TPOBOJOKM U JAp. [IpuBomuTh mnpuMepsl OOBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.
Vcnonp30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, OCHOBAHUE,
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[Ipaktuyeckas pabora «Co3nanue Mmojenei
IIPOCTPAHCTBEHHBIX (DUTYDPY.

[lonatne o00BEMA; eOUHHULBI U3MEPEHUS
o00BéMa. O0BEM MPSIMOYTOJILHOT'O
napajuienenumnena, kyoa, Gopmyisl o0bEéma.

BBICOTA, PAANYC U JUAMETP, pa3BEPTKa.

N3ydyate, UWCHONB3yd  OKCIIEPUMEHT,  HaONIOJCHHWE,  W3MEpeHHE,
MOJICIIMPOBAaHNE, B TOM YHUCIIE KOMIIBIOTEPHOE, M OMNHCHIBATh CBOMCTBA
Ha3BaHHBIX TEJ, BBIIBIATH CXOACTBA M PA3IMYMA: MEXIY MUPAMHIONH U
NPU3MOIl; MKy HMIMHIPOM, KOHYCOM H IIapOM.

PacriosHaBaTh pa3BEPTKHM MNapajuienenunena, Kyba, MPU3MbI, MUPaMUIbI,
KOHyCa, IIWJIMHApA; KOHCTPYMPOBaTh JaHHBIE Tela W3 pPa3BEPTOK,
CO371aBaTh UX MOJIEIIN.

Co3naBaTh MOJENU MPOCTPAHCTBEHHBIX (GHUryp (M3 Oymaru, MpOBOJIOKH,
IUTACTWIIMHA U JIP.).

W3mMepsaTs Ha MOJIEISIX: JITHHBI p€Oep MHOTOTPaHHUKOB, THAMETD IIapa.
BeiBonuTh hopmyny 00bEMa MPsIMOYTOJIEHOTO TTapajuIeNIeHIIe/Ia.
Berancnares mo ¢gopmynam: 00bEM NPSAMOYTOIBHOTO MapajuIeenunesa,
Ky0a; MCIONB30BaTh CIUHHIBI M3MEPEHUS 00BEMA; BBIYUCIATH OOBEMBI
TEJ, COCTABJICHHBIX M3 KyOOB, NapaJUIeCHUIE[OB; pellaTh 3aJaddl C
peabHbl MU JaHHBIMH.

[MoBTOpEHME,
00001meHMeE,
CHCTEeMATH3ALMS
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 u 6 KkjaccoB, o0o0OIIeHHE W
cucTeMaTu3alus 3HaHuH.

BbluncisiTh 3HAYEHUS BBIPAXKEHUMN, COJACPXKAIIMX HATypaJIbHbIC, LEIIBIE,
HIOJIOKUTEIIbHBIE U OTPULIATEIbHbBIC YUCIIA, OOBIKHOBEHHbIE U JIECATUYHbIC
JpoOu, BEIIOJIHATH TPeoOpa30BaHuUs YMCEIl M BRIPAKCHUH.

BeiOupare croco6 cpaBHEHUs 4KcCel, BBIYMCICHUH, IPUMEHATh CBOMCTBA
apuQMeTHUYECKUX NeUCTBUI AJIs pallMOHAIN3AllMY BEIYUCICHUH.

Pemate 3a1auu U3 peanbHOW JKU3HU, IPUMEHATh MATEMaTUYECKUE 3HAHUS
JUISL pEeIIEHUs 3a/1a4 U3 IPYTUX MPEIMETOB.

Pemate 3amaum pasHbIMM CIIOCOOAMH, CpaBHUBAaTh, BBHIOMPATh CIOCOOBI
pelIeHus 3a1a4Hu.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOJIHSIEMBIX JEHCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BEIYMCICHUN.




Ilpeomemnmnuie pe3yromamutyuednozo Kypca «Anzeopa)

7 KIIACC

Yucia 1 BBIYUCTCHUSA

— BBINOJHATh, COUETasi YCTHbIC U MUChbMEHHBbIE MPUEMBI, apuMETHUECKHUE
JNEUCTBUS C PAallMOHAJIbHBIMU YUCJIAMU;

— HaXOAWTh 3HAYEHUS YUCIOBBIX BBIPAKEHUN; MPUMEHATh pazHOOOpa3HbIe
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U ICCATHYHBIE TIPOOH;

— MEePEXOIUTh OT OAHOU (OPMBI 3aITUCH YUCEN K APYro (MmpeoOpa3oBhIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOB);

— CpaBHUBATh U YIOPSIIOYMBAThH PAllMOHAIBHBIE YHUCIIA;

— OKPYTJIATh YHUCIIA;

— BBINOJIHATh TNPUKUIKY M OLEHKY pe3yJibTara BBIYMCICHUM, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAKECHUM;

— BBIMIOJIHATD JEUCTBUS CO CTENEHSIMU C HATypAJIbHBIMU TTOKA3aTEISIMU;

— TPUMEHATh TMPU3HAKH JICIIUMOCTH, pAa3J0KEHHUE HAa MHOXKUTEIU
HaTypaJbHbIX YHCEI;

— pelaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]1a4H, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHHI, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKEeHHS :

— WCIOJB30BaTh AIreOpanvecKy0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B IpoLiecce OCBOCHUS y4eOHOro MaTepuana,;

— HaXOJUTh 3HAYEHUS OYKBEHHBIX BBIPAKCHHI MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX;

— BBINOJIHATH MPeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B  MHOTOYICH
MIPUBEJICHUEM TTOJ00HBIX CJIaraéMbIX, PACKPHITHEM CKOOOK;

— BBINOJIHATh YMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH;

— OCYIIECTBJATh PA3JIOKEHUE MHOTOWICHOB HAa MHOMXHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIUPOBKH  ClaraeMbiX,
pUMEHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS;

— MPUMEHATHh MNpeoOpa3oBaHUsT MHOTOWICHOB [JIsi PELICHUS] Pa3IUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX TPEAMETOB, U3 PEAJIbHOU MPAKTUKH,

— HCHOJIB30BAaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU MOKA3aTENSAMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA:

— pelIaTh JUHEWHBIE YPABHEHUS C OJHOU NMEPEMEHHOMW, MPUMEHSIS MpaBUila
nepexo/ia OT UCXOJHOTO YPaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepAaTs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS;

— IPUMEHSTH rpadudecKue METOAbl TIPU PEIICHUH JTUHEHHBIX ypaBHEHUHN U
UX CUCTEM;

— moaAOUpaTh MPUMEPHI MAp YUCEN, SBISIONMIUXCS PEIICHHEM JIHMHEHHOTO
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YpaBHEHHUS C ABYMS IEPEMEHHBIMU,

— CTPOUTH B KOOPJWMHATHOM IJIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU; TMOJIBb3YSCh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS,

— pemaTh CUCTEMBI JBYX JUHEWHBIX YPABHEHHU C IBYMsI NIEPEMECHHBIMH, B
TOM 4YHcIie Tpaduuecky,

— COCTaBJATh M pEelIaTh JIMHEHHOE YPAaBHEHUE WM CHUCTEMY JIMHEHWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIy4eHHbIN Pe3yJIbTar.

Koopaunarel u rpagpuxku. PyHKuMu

—Ha KOOPJAMHATHOW MpAMOW M300pakaTb TOYKH, COOTBETCTBYIOLIUE
3aIaHHBIM KOOpJMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3alKUCHIBATh YHCIIOBHIC
IIPOMEKYTKH Ha alNre0OpandyeckoMm sI3bIKE;

— OTME€YaTh B KOOPAMHATHOM IUIOCKOCTHA TOYKH IO 33IaHHBIM KOOpAHHATAM;
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = X;

— OMNHUCHIBaTh C TIOMOIIBIO (PYHKIUHA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMS, PACCTOSHHUE; II€HA, KOJMYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJUTh 3HaueHue QYHKIIUU 110 3HAYCHUIO €€ apryMEHTa,;

— MOHUMATh TpadUUecKuil croco0 MpeaCTaBICHUs U aHaIn3a HHGOPMAIINH;
U3BJIEKATh U MHTEPIPETUPOBATh HHGOPMAIIUIO U3 IpaUKOB pealibHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

8 KNIACC

Yncsia v BBIYMCJICHUS .

— UCIOJIb30BAaTh HAYAJIbHBIC MIPEJCTABICHUSI O MHOKECTBE JEHCTBUTEIBHBIX
YUCeN JJIsi CPaBHEHUS, OKPYTJICHUSI U BBIUMCICHUM; N300pakaTh NEHUCTBUTEIIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM;

— TPUMEHSTH TMOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIHTH
KBaJIpaTHbIE KOPHM, UCIOJIb3YsI MPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBAa KOPHEW;

— HCTIOJB30BATh 3aMMUCH OOJBIINX U MAJBIX YACEI C TIOMOIIBIO AECATUYHBIX
npobeit u creneneit uncia 10;

AJire0OpanvecKue BbIPaKEeHHS .

— TMPUMEHSTH TIOHSATHUE CTENEHU C LEJIbIM [OKa3aTesieM, BBITIOIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTETIEHH C LETbIM MOKa3aTeNeM;

— BBITNOJIHSATH TOXIAECTBEHHBIC TPEOOPA30BaHUS PALIMOHATIBHBIX BHIPAYXKEHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJIEHAMU U aJireOpanyecKUMH IpoOsIMH;

— pacKJIaJbIBaTh KBAJIPATHBIN TPEXUJIEH HA MHOXKUTEIIH;

— MPUMEHSTH NMPeoOpPa30BaHMsI BRIPAKCHHUM VISl PEIICHUS PA3IMYHBIX 33724
13 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MPAKTUKH.

9 KUIIACC

YpaBHeHUS U HEPABEHCTBA:

— peliaTh JUHEWHbIE, KBaJpaTHbIE YPAaBHEHUS U PAllUOHAIIbHBIC YPAaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPABHEHH C IByMsI IEPEMEHHBIMH;
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— IPOBOJUTH NPOCTEUIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHH,
B TOM 4YHCJIe€ C TPUMEHEHUEeM rpadUuuecKux MpeaAcTaBiIeHUNd (yCTaHaBJIMBATH,
HMMEET JIU YPABHEHUE WJIM CUCTEMA YPABHEHUN PEIICHUSI, €CIIA UMEET, TO CKOJIBKO,
U 1p.);

— MEePEeXOAUTh OT CIIOBECHOM (hOPMYJIMPOBKH 3a7au K €€ airedpandeckon
MOJICJIA C TIOMOIIBID COCTABJICHUS YPABHECHUSI WJIM CHUCTEMbl YpPaBHEHMIA,
MHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJladyd  TOJYYCHHBIN
pe3yJIbTaT;

— NPUMEHSTHh CBOWCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpaUYecKyr0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHWA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DYHKIUU:

— MOHMMAaTh M UCTOJIL30BaTh (DYHKIIMOHAIBHBIC MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAYCHMS); OINpENeITh 3HAYCHHE (PYHKIHMH 110 3HAYCHUIO
apryMEHTa; ONpeIeNATh CBOMCTBA (PYHKIIMK 1O €€ rpaduKy;

. k
— CTPOUTH rpaduKH AIEMEHTApHbBIX QYHKIUN BUAA Y e x2,y=x3,y=

Vx, Y = [X|;0MHCHIBATE CBOICTBA YHCIIOBON (DYHKIHH IO e& TpaduKy.

10 KITACC

Yncsia v BBIYMCJIECHUS .

— CpaBHMBATh U YIOPSIAOUMBAThH PallMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

— BBIMOJHATh apU(PMETUUYECKUE IEHUCTBUS C pPalMOHAIBLHBIMU YHCIIAMH,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalmoHaIbHBIMU YUCIAMU;

— HAaXOAWTh 3HAYEHMS CTENEHEW C IEeNbIMU IOKa3aTels MU W KOpPHEH;
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA,

— OKpPYIJISITh JCHCTBUTENIbHBIE YHUCIA, BBINOJIHATH MPUKUAKY pe3yJibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA:

— peumiaTh JMHEWHbIE U KBaJpaTHbIE YPABHEHUsI, YPABHEHUS, CBOJIAILINUECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHANIbHBIE YPaBHEHUS;

— pelllaTh CUCTEMbl ABYX JUHEWHBIX YPaBHEHHUH C ABYMs NMEPEMEHHBIMHU U
CUCTEMBbI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPABHEHUE HE SBIISETCS JTUHEUHBIM,

— pellaTh TEKCTOBbIE 3aJlauyd ajareOpanyeckuM CIocoOOM C TOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH;

— IPOBOJUTH MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHI,
B TOM YHCJE C NPUMEHEHHEM TrpadUyecKuxX MpeacTaBlIeHU (yCTaHaBIUBATh,
MMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHUM PELIEHUS, €CIIM UMEET, TO CKOJIBKO,
U 1p.);

— pemiaTh JIMHEWHbIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA; M300pakaTh
pelIeHre HEPaBEHCTB HAa YHMCJIOBOM MPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB;

— pemarb CUCTEMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJpaTHOE HEPABEHCTBO, W300paxaTh pEIICHUE CHUCTEMbI
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HCPABCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIMChIBATh PCHICHUEC C ITIOMOIIbIO CHUMBOJIOB,
— HUCIIOJIB30BAaTh HEPABCHCTBA ITPU PCIICHUHN PA3JIMYHBIX 3a/a4.



63

DOYHKIUU:
— pacro3HaBath (QYHKIIMH M3y4YeHHBIX BUIOB. [loKka3pIBaTh CXEMaTHYECKU
PacrojoKEeHHEe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKIUH Buma: y = KX,

y=kx + b,y =§, y=ax?+bx+c y=x%y= Vx, Y = |X| B 3aBUCUMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB; ONUCHIBaTh CBOMCTBA (QYHKIIUII,

— CTPOUTh U U300pakaTh CXEMaTUUECKHU I'paUKU KBaJpaTUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIMH 110 UX TpaduKam;

— pacno3HaBaTh KBaJpPaTUUYHYI0 (QYHKIOUIO 1O ¢opMylie, NPUBOAUTH
IpUMEPHI KBaAPATHUHBIX (QYHKIIUN U3 peaTbHON )KU3HU, PU3UKU, TEOMETPUH;

Apudmerndeckasi M reoMeTPpUYeCKas NPOIrPeccum;

— pacrmo3HaBaTh apUPMETHUECKYI0O M T€OMETPUUYECKYIO MPOTPECCHH MpU
pa3HbBIX CIIOCcO0ax 3adaHus;

— BBINOJHATH BBIYHMCIEHUS C HCIOJNb30BaHHEM ¢GopMyl N-TO YJeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB,;

— un300pakaTh WIEHBI MOCJIEAOBATEIBHOCTH TOYKAMU Ha KOOPJIMHATHOU
IJIOCKOCTH;

— pelaTh 3aa4M, CBSI3aHHBIE C YUCIIOBBIMU IIOCIIEOBATEIBHOCTAMU, B TOM
YuClie 33/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, LIUPPOBBIX
TEXHOJIOTU).



TKJIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temarrueckoe MIaHUPOBAHKE TI0 ajaredpe mpeacTaBiIeHo o rogam ooyueHus (7—10 kimacchr).

OcCHOBHBIE BUBI JEATETLHOCTH O0YUAIOIIMXCS MEPEUUCIICHBI TPU U3YUSHUH KaXK0M TEeMbl U HAMPABIICHBI HA JOCTUKEHUE
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXKET OBITh PacIIMpPeH WIM COKpalléH — C y4EToM
BO3MOKHOCTEH U OTpaHHUYEHUI 00yJaronuxcs, 00yCIOBJICHHBIX CTPYKTYpO# HapyIIeHUs TIPY TATOJIOTHH CITyXa.

Oo61uree kosmmuecTtBo yacoB — 102 gaca.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Yucia u | [lonsiTue panroHanbsHOTO YKCIIA. B meyenue yuebnoco 2ooa: moHUMaTh, MPUMEHSITH B CaMOCTOSITEIHHOU
BBLIYHCJICHHUS. Apudmerndeckue IEUCTBUS C | peuu, BOCIPUHUMATDH (CIyXO3PUTEIbHO W/WJIM Ha CIyX C Y4ETOM YPOBHS

PanunonanbHbie YHucjIa
(25 9)

palrOHaJIbHBIMHA YU CJIAMHU.

CpaBHCHI/IC, YHOpAAOYNBAHUC pALlMOHAIIBHBIX
YHUCCJI.

CreneHs ¢ HAaTypaJIbHbIM I1OKa3aTCJICM.

Pemenne OCHOBHBIX 3adad Ha JApooOH,
MIPOICHTHI U3 PEaJIbHOM MPAKTHKH.
HpI/I3HaKI/I JACIIMMOCTH, Pa3JI0KCHUA Ha

MHOXUTENH HATYPAJIbHBIX YHUCEIL.
Peanbnbie 3aBucumMoctu. Ilpsimast u oOparHas
MIPONOPLIUOHAIBHOCTH.

CIIyXOpEUYEBOTO pa3BUTHUSI OOYYAIOIIMXCS) W JOCTATOYHO BHATHO U
€CTECTBEHHO BOCIPOHM3BOJAUTH TEMAaTHUYECKYI0 U TEPMHHOJIOTHYECKYIO
JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3alid Y4eOHOU AesITeIIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrnons3oBaTh NaKkTHIBHYIO (YCTHO-
JMAKTHIIBHYIO PEUb) B KAYECTBE BCIOMOTATENILHOTO CPEACTBA OOIICHUSI.

Ilo oxonuanuu xasxicoou yueOHoOU uyemgepmu: BOCIPUHUMATH Ha CIyX H
BOCTIPOU3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIIOTHYECKYIO JIEKCUKY YIeOHOM
TUCITUIIMHBL, & TAKXKe JIEKCUKY 0 OpraHU3aIii Y4eOHOU e TEeIbHOCTH.
CucrematuzupoBaTh W oOoramarbh 3HaHUA 00 OOBIKHOBEHHBIX U
JECATHYHBIX APOOSX.

CpaBHUBaTh U  YyNOpAIOYMBATH  JpoOM, MpeoOpa3oBbIBas  INpHU
HEOOXOJUMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO TPOOB.

[TpumeHsTh pa3HOOOpa3Hble CIOCOOBI U MPHUEMBI BHIYMCICHUS 3HAUYCHUI
JPOOHBIX BBIPAXKEHUH, CONEPKAIINX OOBIKHOBEHHBIC U JICCITUYHBIE TPOOH:
3aMEHATh TpPU HEOOXOAMMOCTH NECATHYHYIO ApoOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JECATUYHOM, MPUBOJUTH BhIpaXKeHUE K dopme, Hanbosee
yIOOHOW Ui BBIYMCIEHUH, MpeoOpa3oBBIBATh IPOOHBIC BBHIPAKEHUS HA
YMHOXXEHHE W JeJIeHWe IECATUYHBIX JpoO0el K JEeUCTBUSM C IEIBIMU
YHUCIIAMH.

[TpuBOoaMTH YMCIOBBICE U OYKBEHHBIE MPUMEPHI CTETICHH C HATypaJbHBIM
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mokasareneM, OOBSCHSS 3HAYCHHsS] OCHOBAHMS CTENEHH M TOKA3aTes
CTCIICHM, HAXOAWTh 3HAYCHHMs CTEOeHeW Buma a™ N (a— moboe
paloHaIbHOE YHCIIO0, N — HATYPaJbHOE YHUCIIO).

[TornMaTh CMBICT 3amucH OOJBIIMX YHUCEN C IOMOIIBI0 JAECATUYHBIX
npobeii u creneHerd yucia 10, MPUMEHATh UX B PEATbHBIX CUTYaIIHIX.
[IpuMeHsTh TpHU3HAKA  JCTUMOCTH, PAa3JIOKEHUS HAa  MHOXHTEIH
HATypaJIbHbIX YHCEII.

Pemarp 3a1aun Ha 4acT, MPOICHTHI, MPOTOPIMH, Ha HAXOXJICHHUE POOU
(mporeHTa) OT BEMYMHBI W BEIWYUHBI MO €€ npoOu (MPOIEHTY), Apoou
(mpo1eHTa), KOTOPBII COCTABIIET OJIHA BEJIMYMHA OT JIpyroi. IlpuBoauts,
pa3dupath, OLIEHUBATH PA3JIMYHBIC PELICHUS, 3aUCH PEIICHUNH TEKCTOBBIX
3ajay.

PacrioznaBath U  OOBSCHSATH, ONUPAsCh Ha ONpeAeNeHUs, MPIMO
MIPOMOPIIMOHAIILHBIC W O0PATHO TMPOTOPIMOHATBHBIE 3aBUHCUMOCTH MEXTY
BEJIMYMHAMU; MPHUBOJIUTH HPUMEPHl ATHUX 3aBHUCHUMOCTEH M3 pPeasbHOro
MUpa, U3 JPYTUX YICOHBIX MTPESIMETOB.

Pemarp mnpakTUKO-OpUEHTHpPOBAHHBIE 3aJaud Ha JApoOu,
PSIMYIO0 ¥ 00pPaTHYIO TPOMTOPIIMOHAITBHOCTH, TPOITOPIIHH.

IIPpOLCHTHI,

Aaredpanyeckue
BbIpaxkenus (27 4)

byxBennble  BblpaxeHus.  IlepemeHHBIe.
JlomycTtumele 3HA4YCHUS IIEPEMEHHBIX.
DopMyIIBL.

[IpeoOpa3oBanre OYKBEHHBIX BBbIPAKEHUH,
packpbiTHe CKOOOK M NMPHUBEAECHUE MOA0OHBIX
CJIaraeMbIX.

OBnazers anrebpandeckoil TEPMUHOJIOTHEH U CUMBOJUKOM, MTPUMEHATD €€
B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHusi OYKBEHHBIX BBIPQKCHHHM MPH 33aJaHHBIX 3HAUYEHUSIX
OYKB; BBITIOJIHSTH BBIUMUCIEHUS 110 GOpMYyTIam.

BremonusaTe  mpeoOpazoBaHUS  IIEIOTO  BBIPAKEHUS B
MIPUBEJICHUEM MTOJO0HBIX CIaraeMbIX, paCKphITHEM CKOOOK.

MHOI'OYJICH

CpolicTBa  CTENEHM  C  HATypaJbHBIM | BBINONHATE yMHOXEHHE OHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha

ITOKA3aTEeJIEM. MHOT'OYJIEH, IPUMEHATH (POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

MHuorounensl.  CnoxxeHue,  BblUMTaHue, | OCyHIECTBIATh  pa3jIOKEHWE MHOTOYICHOB HAa MHOXHUTEIN IYTEM

YMHOKEHHUE MHOT'OYJICHOB. @opMysbl | BBIHECEHUSI 3a CKOOKM OOLIEro MHOXKUTENsS, HPUMEHEHUs (popMyIbl

COKpAIlEHHOTO  yYMHOXKEHHUS. PasnokeHue | pa3HOCTH KBaApaToB, POPMYI COKPAIIEHHOTO YMHOKEHHS.

MHOT'OUYJIEHOB HA MHOKUTEH. [TpumensiTb npeoOpazoBaHHE MHOTOUWIEHOB [UIsl PELICHUS pPa3INYHBIX
3a/1a4 U3 MaTeMaTUKHU, CMEXKHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.
3HAKOMUTBCSI C HCTOPUEN pa3BUTHS MATEMATHKHU.

YpaBuenus VYpaBHeHue, npaBwia  npeoOpazoBaHus | Pemare JnHeilHOe ypaBHEHHE C OJHOM NMEpEeMEHHOH, MpUMEHss MpaBHia
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HepaBeHcTBa (20 1)

YPaBHEHUS, PABHOCUJIBHOCTh YPaBHEHU.
JluHeitHoe ypaBHEHHE C OJIHOM NEPEMEHHOM,
pelleHue JMHEHHBIX YypaBHEHMU. Pemenue
3a/1a4 ¢ IOMOLIbIO YpaBHEHUM.

JInneliHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU
U ero rpaduk.

Cucrema JByX JIMHEWHBIX YypaBHEHUH C
JBYMs IEPEMECHHBIMHU.

Pemenne cucrem ypaBHEHUH CIOCOOOM
IIOJICTAHOBKHU M CIIOCOOOM CII0KEHUS.

nepexofa OT HCXOAHOTO YPaBHEHUS K PAaBHOCHIBHOMY eMy Oolee
npoctoro Buzaa. IIpoBepsATh, SABIAETCS M KOHKPETHOE YHUCIO KOPHEM
YpaBHEHU.

[TonGupath mpuMepbl Map 4YMcenl, SBISIOIUXCS PELICHHEM JUHEHHOTro
YPaBHEHUS C ABYMS IIEPEMEHHBIMMU.

Crpouth B KOOPAMHATHOM IJIOCKOCTU TpadUK JIMHEHHOrO ypaBHEHHUS C
JOBYMsl TIEPEMEHHBIMHU; IMOJB3YSCh TpauKOM, NPUBOAUTH HPUMEPHI
pEILIEHUs] ypaBHEHUS.

Haxomuts pelieHne CUCTEMbl [BYX JIMHEHHBIX YPaBHEHUH C JABYMs
IIEPEMEHHBIMH.

CocraBisiTh U peliaTb ypaBHEHHWE WJIM CUCTEMY YPaBHEHHH IO YCIIOBHUIO
3aJa4i, HWHTEPIPETUPOBaTbH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
IIOJIYYEHHBIN pe3ysbTarT.

Koopaunartpl u | KoopanHara Touku Ha npsAMOi. Ha koopauHaTHOM mnpsiMOM H300pa)xkaTb TOYKH, COOTBETCTBYIOIIHE
rpagpuku. DydHkuum | YucnoBble NpoMeKyTKU. PaccrosiHue MeXIy | 3alaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbl; 3alMCBhIBaTh UX Ha
(24 9) JBYMsI TOUKaMHU KOOPJAUHATHOMU MTPSMOIA. anreOpanvdecKoM sI3bIKE.
[IpssmoyronbHast cucrema koopauHarT Ha | OTMeuaTh B KOOPJIAMHATHON IJIOCKOCTU TOYKH IO 33/1aHHBIM KOOpAMHATAM;
wiockoctu. Ilpumepsl rpadukoB, 3aaHHBIX | CTPOUTH I'paUKKU HECIOXKHBIX 3aBUCHUMOCTEH, 3aJaHHbIX (OpMYyJiaMH, B
dopmynamu. YUteHue rpadUKOB PEATBHBIX | TOM YHCIE C TOMOIIBIO ITUPPOBEIX Ja00paTOPHUH.
3aBUCHUMOCTEH. [TpuMeHsTHh, HM3ydaThb NPEUMYIIECTBA, MHTEPIPETUPOBATH TIpaHUuecKuii
[lonsitne  pynkumu. I'papuk  ¢GyHKOuU. | cnocod MNpeAcTaBIeHUS W aHajdu3a  pa3HOOOpa3HOM  KU3HEHHOU
CaoiicTBa (HyHKIHH. uHpOpMaLUH.
Jluneitnas ¢ynkuus. Iloctpoenue rpaduka | OcBauBaTh  NMOHSATHE  (QYHKIUM,  OBJIaAeBaTb  (YHKIMOHAJIHHOU
nuHeWHoW  ¢yHkumu. ['paduk  GyHKUIMU | TEPMUHOIOTHEH.
y = |x]. Pacnio3naBath nuHeliHy0 QyHknuio Y = KX + b, omuceiBaTh €€ CBOMCTBA B
3aBHCUMOCTH OT 3Ha4eHHi kodddunmentos K u b.
CtpouTs rpaduku TUHEHHONH HYHKINH, GYHKIUH Y = |X].
Hcnonb30Bate HUGPOBBIE peCypChl s HOCTPOSHUS TpaUKOB QyHKIHUHI 1
M3y4YeHUs1 UX CBOWCTB. IIpMBOAUTH MpHMEpHI JMHEWHBIX 3aBUCUMOCTEN B
pEAJIbHBIX ITpoLEccaX U SIBJICHUSIX.
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHSTUA W METONOB | BbiOupaTh, NpPHUMEHATH OLEHUBAaTH CHOCOOBI  CpaBHEHHUS  YHCET,

00001menne (6 1)

Kypca 7 kiacca, 00001eHre 3HAaHUH.

BBIYUCIICHUH, IpeoOpa30BaHMM BbIpaXKEHUH, pEIICHHUs YpaBHEHUH.
OCymeCTBISITh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBHM U CaMONPOBEPKY
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pe3yibTara BHIYUCICHUHN, TPeoOpa3oBaHMid, TOCTPOCHUH.
Pemartp 3amaumn U3 peanbHON KU3HU, IPUMEHITh MaTEMaTUYECKUE 3HAHUS
JUISL peLIeHUs 3a1a4 U3 IPYTUuX IpeIMETOB.

Pemrate TekcTOBEIC 3a/ladud, CpaBHHBATb, BBI6I/IpaTI) CII0COOBI pemiCHuA
3aga4u.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqaloumxca

0JI0KU/MOLYJIN)

Yuciaa u | KBagpaTHbIi KOpeHb U3 YUCIIA. B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN

BbIYHMCJICHHS. [lonatne 00  WppaLMOHAIBHOM  YHUCIE. | peYM, BOCIPUHUMATH (CIYyXO3pUTEIbHO U /WM Ha CIyX C y4ETOM YPOBHS

KBagparnbie kopum | JlecaTnunsie NpUOJIMKEHHUS | CIIyXOPEUYEBOTO Pa3BUTHS OOYYAIOMIMXCS) W JIOCTaTOYHO BHATHO H

(22 v) HUPPALMOHAIIBHBIX YHCEIL. €CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JlencTBUTENbHBIE 4yHUCIa. CpaBHEHHE | IEKCHKY, a TaKXXE JIEKCUKY I10 OpraHu3aluy y4eOHOW JeATeIbHOCTH.
JNEHCTBUTEIBHBIX YHCEIL. BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
Apudmernaeckuii KBaApaTHBIA KOPEHb. JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.
VpaBHEHHE BHA X 2= a. Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
CBoiicTBa  apH(PMETHUECKUX  KBaJPATHBIX | BOCIPOU3BOJIUTH TEMATHUECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY yUeOHOU
KOpHEH. ITpeoOpa3oBanue YHCIOBBIX | AMUCLUUIUIMHBI, @ TAKXKE JEKCUKY 0 OPraHU3ally yueOHOM NesTeIbHOCTH.
BBIp@KCHHH,  coaepkamux  KBaapaTHbie | POPMyIHpOBaTh  ONpENEICHUE  KBAJpaTHOTO  KOPHSI M3  YHCIA,
KOpHU. apru(MEeTHUECKOro KBaJIpaTHOrO KOPHSI.

[IpyuMeHsTh oOmepanuio HW3BJICYEHHS] KBAJpaTHOTO KOpPHS U3 4MHCIIa,
UCIOJB3YS MPU HEOOXOIUMOCTH KaIbKYISTOP.

OueHuBaTh KBaJpaTHblE KOPHU LEJIBIMH 4YHUCIAMU M JECSITUYHBIMU
IpOoOsIMU.

CpaBHUBaATh U yIOPSJI0UYUBATH pallMOHAIbHBIE U MppallMOHANbHbIE YKCIIa,
3alACaHHBIE C IOMOIIBIO KBAJPAaTHBIX KOPHEH.

Wccnenosath ypaBHEHHME X2 = @, HAXOAUTh TOYHBIE M HPHOIMIKEHHBIE
KopHU 1ipu a > 0.

HccnenoBate  cBOWMCTBA  KBAApPATHBIX KOpPHEH, IPOBOAS
HKCIEPUMEHTHI C HCII0JIb30BAaHHEM KaIbKYJIATOpa (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(PMETHUECKUX KBAJIPATHBIX KOPHEH; MPUMEHSATh
UX 11 IpeoOpa30BaHus BHIPAKEHUH.

BoemonusaTe npeoOpa3zoBaHUsl BBIPAXKEHUM, COJEp)KAIIMX KBaJpaTHbHIE
KOpHU. BpIpaxkaTb mnepeMeHHble U3 TE€OMETPHUECKUX U (PU3UUECKUX
dbopmy.

BbluMcnsaTh 3HAYUEHUS BBIPAXKEHWI, COJEpKAIIMX KBaJpaTHbIE KOPHH,

YHCJIOBBIC
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HCIIOJIB3Y: MMPU HGO6XOI[I/IMOCTI/I KaJIbKYJISATOP.

Hcnone3oBaTe B X04€ pemcHHA 3adad JJIEMEHTAPHBIC IMPEACTABICHMA,
CBsA3aHHBIC C HpI/I6JII/I)KéHHbIMI/I 3HA4YCHUAMU BCIIMYHH.

3HAKOMHTECS C HCTOpHeﬁ Pa3BUTHUA MATCMATHUKMU.

Yucaa )
BbLIYMCJICHUS.
CreneHb ¢  I1eJbIM
noka3zaresem (11 u)

CreneHs ¢ LeTbIM [T0Ka3aTEIEM.
CrannapTHas 3alMCh YUCIIA.

Pazmepsl 00BEKTOB OKpysKaromero Mupa (Ot
JIEMEHTApPHBIX YacTHULl JI0 KOCMHUYECKHX
OOBEKTOB), [UIMTEIBHOCTh TMPOIECCOB B
OKpY’KarolleM MUpe.

CBoiicTBa CTENIEHH C IEJIBIM TTOKA3aTEIEeM.

@opMyIMPOBaTh ONPEAEICHUE CTENEHH C LEIbIM IIOKA3aTENIEM.
[TpencraBisaTh 3amuch OOJBIIMX M MaJbIX YUCEN B CTaHAAPTHOM BHJIE.
CpaBHUBATh 4KcIa U BEIUYMHBI, 3alIMCAHHBIE C UCIOJIb30BAHUEM CTEIIEHU
10.

Hcnonp3oBarhk 3ammMch 4YUCEN B CTaHAAPTHOM BUJIE Ul BBIPAXKCHUS
pa3sMepoB 0OBEKTOB, JJIUTEIBHOCTH IIPOLECCOB B OKPYXKAIOILEM MUPE.
®opmynupoBaTh,  3amHUChIBATH B CHMBOJIMYECKOH  dopme W
WUTIOCTPUPOBATh IPUMEPAMHU CBOMCTBA CTEIIEHHU C LIEJIBIM [T0KA3aTEIIEM.
[IpumeHsTh CBOICTBA CTEMEHW Uil TpeoOpa3oBaHUS  BBIPAKCHUH,
COJIepKalluX CTENEHU C LEJIbIM II0Ka3aTrelaeM. BBINOIHATh ACUCTBUS C
YuC/laMH, 3allMCaHHBIMM B CTaHAAPTHOM BUJAE (YMHOXKEHHUE, JEJICHUE,
BO3BE/ICHUE B CTEIEHB).

Auredpanyeckue KBagparusiit TPEXWIECH. Pasnoxenne | Pacno3HaBars KBagpaTHBIA TPEXUJIEH, YCTAHABIMBATh BO3MOXKHOCTH €O
BBbIPa/KeHHS. KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIIH. pa3I0KEHUS HA MHOXKUTEIH.
Ksaaparusblii PacknanpiBaTh Ha MHOXKUTENM KBAAPATHBINA TPEXUIIEH C HEOTPULIATEIbHBIM
TpéxuieH (7 1) JUCKPUMHWHAHTOM.
Aaredpanyeckue Anrebpanyeckas JIpO0Bb. Honyctumble | 3anucbiBaTh  anreOpaundeckue  BblpakeHus.  Haxoaute  obmacTh
BBIPasKCHHS. 3HAUEHUS  TIEPEMEHHBIX, BXOASIIUX B | ONPEAEICHUS PALMOHAIBLHOTO BBIPAKEHUS.
Adaredpanueckas anredbpandeckre  BbIpaxkeHUs.  OcCHOBHOE | BBIMONHATH 4MCIOBBIE MOACTAHOBKU M BBIYMCIATH 3HAUEHUE POOH, B TOM
Apodb (22 4) CBOMCTBO anreOpanyeckoi JpoOu. | YncIie ¢ MOMOIIBIO KaJIbKYIATOpPA.
Cokpaienue apooei. dopMyIHpoOBaTH OCHOBHOE CBOMCTBO aJIreOpandeckou 1podu u MpUMEHSTh
CrnoxeHue, BBIYMTAHUE, YMHOXKEHHE U | €ro JJis IpeoOpa3oBaHus IpoOeH.
JIeTIeHUE anredpandyecKkux npobeil. | BolmonHATh AecTBUS ¢ anredpandecKuMu Apo0sMu.
[IpeoOpa3oBanue BbIpakeHMH, cogepkaumx | [IpumeHsTs mpeoOpa3oBaHus BRIpAKEHUN I pelieHus 3aaad. Beipaxarts
anredpanveckue Ipodu. nepeMeHHble U3 GpopMyi (PU3NYECKUX, FTEOMETPUUECKUX, OIMUCHIBAOIINX
OBITOBBIE CUTYAIIUN).
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHSTUNA W METONOB | BbiOupaTh, NpPUMEHATH OLEHUBaTh CHOCOOBI  CpPaBHEHMSI  4HCEN,

00001menne(6 1)

Kypca 8 kinacca, 000011eHIe 3HAHUH.

BBIYUCIICHUH, IpeoOpa30BaHMM BbIpaXKEHUH, pEIICHHUs YpaBHEHUH.
OCymeCTBISITh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBHM M CaMONPOBEPKY
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pe3yibTara BHIYUCICHUHN, TPeoOpa3oBaHMid, TOCTPOCHUH.
Pemartp 3amaumn U3 peanbHON XKU3HHU, IPUMEHITh MaTEMaTHUYECKUE 3HAHMS
JUISL peLIeHUs 3a1a4 U3 IPYTUuX IpeIMETOB.

Pemrate TekcTOBEIC 3a/ladud, CpaBHHBATb, BBI6I/IpaTI) CIIOCOOBI peUICHUA
3aga4u.




9 KIIACC

OO011ee KOJIMYECTBO YacoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
YpaBHeHnus u | KBagparnoe ypaBHEHHUE. Henonuoe | B meuenue ywebnoeo 200a: TOHUMATh, MPUMEHSITH B CaMOCTOSITEIBLHOM
HepaBeHCTBA. KBaJI[paTHOE YpaBHEHHUE. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIBHO W/WIM Ha CIyX C y4E€TOM YPOBHS
KBaaparubie dopmyna KOpHEH KBaJpaTHOTO YPAaBHCHHS. | CIyXOPEYEBOTO pPa3BUTHUA OOYYAIOIIMXCS) M JOCTATOYHO BHATHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienne  ypaBHeHuil, CBOIAIIUXCA K
KBaJPATHBIM. [Ipocreitmue IpoOHO-
palOHaIbHBIE YPABHEHHUS.

Pemienne TEKCTOBBIX 3a7ady C MOMOUIBIO
KBaJPaTHBIX YPABHEHUH.

€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY IO OpraHu3aluyd Y4eOHOM JEeSATENbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
Pacnio3naBaTh KBaJpaTHBIE YpPaBHEHHUS.

3anuceiBaTh  QOpMYyTy KOpPHEH KBaApaTHOIO ypaBHEHUS; pellarh
KBaJpaTHbIC YPABHEHUSI— ITOJHBIC U HE TIOJIHBIC.

[TpoBOAUTH MpOCTEHIIINE NCCIIETOBAHUS KBAJPATHBIX YPaBHEHUH.

Pemate ypaBHeHMs, CBOASIIMECS K KBagpaTHbIM, C  IOMOIIBIO

npeoOpa3oBaHuil U 3aMEHOM MEPEMEHHOM.

HabmtoaTe 1 aHaIM3UpOBaTh CBA3b MEXKIY KOPHIMH U KOA(P(UIIMEHTaMU
KBaJIpaTHOI'O yPaBHEHUS.

dopmynupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO TeOpeMy, IPUMEHATh
3TH TEOPEMBI JUIsl pEIICHUs 3a1a4.

Pemarb TekcToBble 3ajauM anreOpanuyeckuM CIIOCOOOM: MEPEXOAUTh OT
CJIOBECHOM (POpPMYIMPOBKM YCJIOBUS 3afauydl K anredpandeckoil mMopenu
NyTéM COCTABIIEHUS YpPaBHEHHUS; pelIaTb COCTABJIEHHOE YpaBHEHMUE;
MHTEPIPETUPOBATH PE3YNbTAT.

3HAKOMUTbHCS C UCTOPHEH Pa3BUTHUS alreOpsl.

YpaBuenus "
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JInneiinoe ypaBHEHUE c JIBYMsI
MEPEeMEHHbIMH, €ro rpaduk, MOpUMEpHI
peLIeHUs] YPaBHEHUH B LENbIX YHUCIIAX.

Pacnio3naBaTh TMHENHBIE YPABHEHUS C ABYMS IIEPEMEHHBIMMU.
Crpoutp rpaduku JUHEHHBIX YpaBHEHHUH, B TOM YHCIE HCIONb3YS

1U(POBBIE PECYPCHI.
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(159) Pemenne cucrem IByX JIMHEHHBIX YpaBHEHUM | Pa3inuare napajuieiabHble U IEPECEKAIOIINECS IPSIMBIC 10 UX YPAaBHEHUSIM.
¢ nByMs nepeMeHHbIMH. [Ipumepsl pemenus | Pemate cucrtempl IByX JIMHEMHBIX YPaBHEHUH C JBYMS II€PEMEHHBIMH
CUCTEM HEIMHEWHBIX YPAaBHEHHMM C JBYMS | IIOJCTAHOBKOW U CIIOKECHHEM.
IIEPEMEHHBIMH. Pemare mnpocreimme CHCTEMBI, B KOTOPBIX OJHO W3 YypPaBHEHUH HeE
I'paduueckas MHTEpHpeTalusi ypaBHEHUS C | SIBISETCS JTUHEHHBIM.
IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHMH c | [IpuBoauTh rpaguueckyro MHTEPNPETALUIO PEIICHHUs] YPABHEHUS C JBYMs
JBYMS IIEPEMEHHBIMHU. IIEPEMEHHBIMU U CUCTEM YPaBHEHHUU C JBYMS IIEPEMEHHBIMHU.
Pemenne TekcTOBBIX 3agady ¢ MOMOUIbIO | PemaTs TekcToBbIE 3a/1aun aIreOpanyeckuM CrocoOoM.
CUCTEM YpaBHEHUM.
YpaBHeHnus u | UncnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpoOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MIUIFOCTPUPOBATH UX HA
HepaBeHCTBA. HepaBenctBO ¢ OgHOM  MEepeMEHHOM. | KOOPAMHATHOMN NMPSAMOM, JOKa3bIBaTh aareOpanyecKu.
HepaBencrpa (14 4) JIuneitnbie HEPABEHCTBA c oaHoi | [IpumeHsATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
nepeMeHHOM U wux pemenue. Cucrtemsl | Pemars JMHEWHBIE HEpaBEHCTBA C OJHOM NEPEMEHHOM, H300paxaTh

JIMHEWHBIX HEPABEHCTB C OJHOM MEpPEMEHHOMI
U UX pEUICHHUE.

N3obpaxenue pelieHust JIMHENHOTO
HEpAaBEHCTBA M KX CHCTEM HA YHCIIOBOU
MPSIMOM.

pellIeHNe HEPABEHCTBA HA YNUCIIOBOM IPAMOM.
Pemarp cucreMbl TMHEWHBIX HEPABEHCTB, U300pakaTh PEIIEHUE CUCTEMBI
HEPABEHCTB HA YHCJIOBOU IIPSIMOH.

®ynkuuu. OCHOBHbIE
nousitus (6 4)

[Tonstre Gpynkmuu. O6IACTh ONPEICICHUS H
MHOXeCTBO 3HaueHuil ¢yHknun. CrnocoObl
3aanus QyHKIIAN.

I'papux Qynxmuu. CpoiicTBa (QyHKIMM, HX
oToOpakeHHne Ha rpaduke.

Hcnonp30BaTh GyHKIMOHATHHYIO TEPMHHOJIOTHIO U CUMBOIIUKY.
Bbruucnate  3HaueHus — QyHKUMH, 3agaHHBIX  (opmynamu  (TIpU
HEOOXOJUMOCTH HCIIONIb30BaTh KaJbKYJSATOp); COCTaBIATh TaOJIMIIBI
3HAYeHUH QYHKIUH.

Ctpouts 1o Toukam rpa@uku QyHKIIH.
OnwuceiBaTh  CBOMcTBa  (YHKIMH  Ha
MIpE/ICTaBICHMUS.

Hcnonb30BaTh GyHKIMOHATIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
HccnenoBath npuMepsl rpa@uKoB, OTPAKAIOIIUX PEaJbHbIE MPOLECCH U
apieHus. [IpuBoANTH mpUMeEpHl INPOLIECCOB M SBIEHUM C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPaMMbl ISl MOCTPOEHHs TpaduKOB
(GYHKIMI U U3Y4YEeHHsI UX CBOWCTB.

ocHOBe €€ rpaduueckoro

Dyukuuu. Yuciosbie
¢yskumnu (10 4)

Urenne u mocTpoeHHE TpapuKOB (HYHKIIMH.
[Tpumeps! rpadukoB QyHKIMIA, OTpaskarOIIUX

PacniozHaBath BHIBI H3y4daeMbIX (yHKUMN. [loka3piBaTh cXeMaTHYeCKH
M0JIO)KEHHE Ha KOOPJMHATHOM IJIOCKOCTH TpauKoB (YHKIMH BHUIA: Y =
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peabHbIe POLIECCHI.

@OyHKIUY,  ONKCHIBAIOIIKME  NPAMYK) |
00paTHYIO MPOIMOPIIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. ['nnepodona.

Ipaduk GpyHkuuM y = x2,

Oyuxmmn y = x%,y = x5,y = VX, y = |x];
rpaduvecKoe pelieHue ypaBHEHUH U CUCTEM
YpaBHEHUM.

x2,y=x3y=+xy=|x|

Hcnonp3oBath  (PyHKIHOHAIBHO-TpAUYECKHE  MPEIACTABICHUS  JUISA
pEIIEHNUs U UCCIIEA0BAHNS YPABHEHUIN U CUCTEM ypaBHEHUM.

[TpumeHsTh UPOBBIC PECYPCHI IS OCTPOSHUS TpaduKOB (HYHKITUH.

IToBTOpEHUE
00001enne (6 1)

[ToBTOpEHHE OCHOBHBIX MOHSTHI U METOJ0B
KypcoB 7, 8, 9 kinaccoB, 00001IeHIEe 3HAHHA

BeiOupare, HpUMEHATb, OLEHUBATh CIIOCOOBI  CpPaBHEHUS  4HUCEll,
BBIYUCIICHUH, Ipe00pa30BaHM BEIPAKEHUH, PEILICHHUS YPAaBHEHUH.
Ocy1ecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ICUCTBUM M CaMOIPOBEPKY
pe3ynbTaTa BRIUMCICHUHN, TPeoOpa3oBaHuid, TOCTPOCHUH.

Pemarp 3anaun U3 peanbHON KU3HHU, IPUMEHITh MaTeMaTHUYECKUE 3HAHMS
JUISL pELICHUs 3a4a4 U3 IPYTUX IPEeIMETOB.

Pemate TekcToBblE 3aJaud, CpPaBHHUBATh, BHIOUPATH CIIOCOOBI pEILICHUS
3a/1a4ul.




10 KIIACC

OO01ree koJimuecTBO 4acoB — 136 gacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KN/MOLYJIH)

Yuciaa u | PanmonanpHble  4YuWCia, HWppalvoHaNbHBIE | B meueHue yuyeOHO20 200a: TIOHMMATh, IPUMEHSATH B CaMOCTOSITEIBHOMN
BbLIYHCJICHUS. qucia, KOHEYHEIE u OCCKOHEYHBIC | peYH, BOCIIPUHUMATH (CIyXO3PUTEIBHO /WM Ha CIyX C Y4€TOM ypPOBHS
JleiicTBUTEIbHBIE JICCATUIHBIC Ipoow. MHOKECTBO | CIIyXOpEUYEBOTO Pa3BUTHs OOYYAIOMIMXCs) M JIOCTATOYHO BHSATHO H
yucaa (13 4) JCHCTBUTEIbHBIX YHUCEN; JICUCTBUTEJIbHBIC | €CTECTBEHHO BOCHPOU3BOJIUTh TEMATHYECKYI0 U TEPMHUHOJOTHYECKYIO

grclia Kak OECKOHEYHBIE JACCATUYHBIC TPOOH.
B3anMHO OJJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOJKECTBOM  JICHCTBUTEIBHBIX YHCEN W
MHOKECTBOM TOYEK KOOPJAWHATHOM MPSMOH.

CpaBHenue JIEHCTBUTEITBLHBIX qucen,
apudmeTnyeckue JENCTBUSA c
JNEHCTBUTENLHBIMU YHCIIAMH.

[Tpubnmxénnoe 3Ha4YEHHE BEJINYUHBI,

TOYHOCTh MPUOTMHKCHHUS.
Oxkpyrnenune wuyucen. Ilpukuaka u oleHKa
pe3yJIbTaTOB BHIYMCIICHU.

JEKCUKY, a TaKKe JIEKCUKY [0 OpraHu3aluud Y4eOHOU JAesITeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrmons3oBaTh NaKTHIBHYIO (YCTHO-
JMAKTHIBHYIO PEUb) B KAYECTBE BCIOMOTATENILHOTO CPEACTBA OOIICHUSI.

Ilo oxoHuanuu xasxicoou yyeOHoOU uyemgepmu: BOCIPUHUMATH Ha CIyX H
BOCTIPOU3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JTUCIUILIMHBIL, 8 TAKXKe JIEKCUKY 10 OpraHU3aIii Y4eOHOM e TeIbHOCTH.
Pa3BuBarh npeacraBieHus O YUCIaX: OT MHOXECTBA HATYPAJIbHBIX YUCEN
JI0 MHOKECTBA JCHCTBUTENLHBIX YHCEI.

O3HaKOMUTBCS C BO3MOYKHOCTBIO TIPEACTABICHUS JACHCTBUTEIHLHOTO YHCIIA
Kak OCCKOHEUHOH JeCATUYHOM  JpoOH, TPUMEHATH JCCSITHYHBIC
MPUOJIMKEHUS PAlMOHAIBHBIX U UPPAIMOHATBHBIX YHCEIL.

N300paxaTh NeHCTBUTENbHBIE YUCIIa TOYKAMUA KOOPJUHATHON MPSIMOI.
3anuceiBaTh, CPABHUBATH U YIOPSI0YMBATH IEUCTBUTEIBHBIC YUCIIA.
BrImonHsaTh, coueTass yCTHbIE M MHCbMEHHBIE TPUEMBI, apu(METHUYECKHE
JICUCTBUS C PalMOHAJbHBIMA YHWCIAMH; HAXOJWUTh 3HAYEHUS CTENEHEH C
LEJIBIMUA IIOKA3aTelIMU W KOPHEH; BBIYUCIATH 3HAYEHUS YUCIOBBIX
BBIPAKCHUI.

[Tonyunts mpEeACTaBICHUE O 3HAYUMMOCTH JEHCTBUTEIBHBIX YHUCEI B
MPAKTUYECKOM eI TETbHOCTH YEIOBEKA.
AHanmu3upoBaTb W J€NaTh  BBIBOJIBI O
JIEUCTBUTEIILHOTO YMCIIa MPU PEIICHUH 3a/1a4.
OKpyriarh ACUCTBUTEIbHBIE YMCIA, BBIIONHATh MPUKUIKY pe3ybTaTa
BBIYMCIICHHUM, OLIEHKY 3HAYEHUW YUCIIOBBIX BBIPAKECHUM.

3HAKOMUTHCSI C UCTOPUEHN pa3BUTHS MATEMATHKHU.

TOYHOCTH Ipu OJIMOKCHUS
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YpaBHeHnus "
HepaBeHCTBA.
YpaBHeHus1 ¢ OJHOM
nepemMenHoii (19 4)

JInneiiHoe ypaBHeHue. PenieHue ypaBHEHHI,
CBOIAIIUXCS K JINHEHHBIM.

KBagparnoe YpaBHEHHUE. Pemenne
YPaBHEHMH, CBOIAIIUXCA K KBaJpaTHBIM.
bukBaznpaTHbie ypaBHEHUS.

[Ipumepsl pelieHus ypaBHEHHH TpeTbel U
YeTBEPTOM  CTENIEHEHW  Pa3jOKEHHEM  Ha
MHOKHTEIIH.

Pemenue 1poOHO-paIMOHATIBHBIX YPABHEHHIA.
Pemienue TeKCTOBBIX 3a/ad anredpanyecKum
METOJO0M.

OcBauBatp, 3a1IOMUHATh U IPUMEHSATH rpa)uuecKue METO/IbI TP PEIICHUH
YPaBHEHHI, HEPABEHCTB U UX CUCTEM.

Pacnio3naBath nesbie v ApoOHBIE YpaBHEHUSI.

Pemarp nuHENWHbIE U KBaJpaTHbIC YPABHECHMsI, YPAaBHEHUS, CBOASAIIMECS K
HUM, IPOCTEUIINE APOOHO-PALMOHATBHbBIC YPAaBHEHHS.

ITpenyiarate BO3MOXKHbIE CIIOCOOBI PELIEHUs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIMH CIIOCOOAMHU.

3HAKOMUTHCA ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU.

YpaBHeHust 7
HepaBeHCTBA.
Cucrembl ypaBHeHUil

JIuHeliHOe ypaBHEHHUE C IByMs IIEPEMEHHBIMU
U ero rpaduk.
Cucrema JIBYX JMHCWHBIX YpaBHEHHH C

OcBauBaTh M NPUMEHATH NPUEMBI PEIIEHUS CHCTEMBl ABYX JIUHEHHBIX
YpPaBHEHUN C JByMs IIEPEMEHHBIMH M CHUCTEMBI JBYX YypaBHEHUH, B
KOTOPBIX OJJTHO YPaBHEHHUE HE SIBIISIETCS JTMHEUHBIM.

(19 9) IBYyMsi TepeMeHHbIMH © e€ pemienue. | Mcrmonb3oBaTh  (QyHKUMOHANBHO-TpaUyecKne  MPEACTABICHHUS  JUIA
Pemenue cuctem OByX ypaBHEHUH, OJHO M3 | PELICHUS M UCCIICAOBAHUS YPAaBHEHHUH U CHCTEM.
KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOPOH | AHAIM3UPOBATh TEKCTHI 33/a4, pelaTh WX alreOpandecKuM CIOCoOOM:
CTEIICHH. HepexXOAUTh OT CIOBECHOH (OPMYIMPOBKM  yCIOBHUS  3aJaud K
I'paduueckas ~ wWHTEpHpeTanMs  CHUCTEMBI | aNreOpanvdeckoil MoAenr IyTéM COCTABICHHS CHUCTEMBI YpaBHEHHIA;
YPaBHEHHUH C IByMs IEPEMEHHBIMH. pemars COCTaB JIEHHYIO CHCTEMY YPaBHEHHMH; HHTEPIPETUPOBATH
pe3ynbTar.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI MATEMATHUKH.
YpaBHeHus u | YUncnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurare, 3amuchiBaTh, IOHMMATh, HWHTEPIPETUPOBATH HEPABEHCTBA;
HEPaBEHCTBA. JIuneiinbie HEPAaBEHCTBA c OJIHOH | UCTIOJIB30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBenctBa (21u) IIEPEMEHHOM U UX pELICHUE. BomonHaTe  mpeoOpa3oBaHUS ~ HEPABEHCTB,  HMCHOJIb30BaThb IS

CucremMpl JMHEWHBIX HEPABEHCTB C OIHOU
IIEPEMEHHOM U UX pELICHUE.

KBaznpaTHble HEpaBEHCTBA U X PELLEHUE.
I'padmueckas uHTEpHpeTanusi HEPABEHCTB U
CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacrio3HaBaTh TMHEHBIE U KBAJAPATHBIC HEPABEHCTBA.

Pemate JMHEHHBIE HEPABEHCTBA, CHUCTEMBbl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPaBEHCTB, BKIIFOYAIOIIMX KBAJIPaTHOE HEPABEHCTBO, U pelIaTh
uX; 00CYX/1aTh MOJy4YE€HHbIE PEIICHUS.

N300paxaTh pelnieHre HEpaBEHCTBA U CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Pemars KBaJIpaTHbIE HEpPABEHCTBA, WCTIOJIb3YS rpaguyeckue
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MMpCaACTaBJICHH.
OcBauBarth u IIPUMCHATH HEPABCHCTBA IIPpHU PCUHICHUU Pa3JIMYHBIX 3a1a4, B
TOM YHUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX.

®Oyuknuu (21 4)

KBagparnunas ¢ysknusa, e€ rpaduk u
coiicTBa. Ilapabona, KOOpAMHATHI BEPIIMHEI
napaboJibl, OCb CHMMETPHUU MapadoJIbl.

Crenennpie (QYHKIMHM C  HATypaJbHBIMU
nokazaTessiMu 2 U 3, ux rpaduKy U CBOMCTBA.

I'papuxu pynkumii: y =kx, y=kx +b, y :E,
y=x*y=x%y=vxy=|xl.

Pacnio3HaBath  BHABI ~ H3ydaeMblX  (DYHKIMI;  WUIIOCTPUPOBATH
CXEMaTHUYECKH, OOBSCHATH PACIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB Gynkuuii Buna: y =kx, y=kx +b, y :E, y=x2,y=x3y=vVxy
= |x|B 3aBucMMOCTH OT 3HA4YeHUH KOI(PDHUIMCHTOB; OMUCHIBATH HX
CBOMCTBA.

PacrniozHaBaTh KBaipaTUYHYIO QYHKLHIO IO (hopMyIIe.

IIpuBOAUTH NpUMEpPHI KBAIAPATUYHBIX 3aBUCUMOCTEN W3 PEAIIbHOW JKHU3HU,
bu3uKu, reoMeTpuu.

BeusiBiisiTe 1 000011aTh 0COOCHHOCTH TpaduKa KBAAPATUYHON (PYHKIIUH
y =x%+bx +c.

Crpouth 1 M300pakaTh CXeMAaTUYECKH TpapUKU KBAJAPATUYHBIX ()YHKIIHH,
3a1aHHBIX (QopMyldaMu BHAa y = ax?, Y = ax? + @, Y = a(X + p)?,
y = ax? +bx + C.

AHaIM3UpOBaTh U NPUMEHATH CBOMCTBA H3YyYEHHBIX (YHKIMH I UX
MOCTPOCHHMSI, B TOM YHCJIE C TOMOIIBIO U(POBBIX PECYPCOB.

YuciaosBble
NOCJIEeA0BATEILHOCTH
(21 v)

[ToHATHE YUCITOBOM MOCIEA0BATENIBHOCTH.
3agaHue MOCIeN0BaTENbHOCTH PEKYPPEHTHON
¢bopmyoit u hopmysoit N-ro vseHa.

Apudmernueckas u reoMeTpuyecKas
IIPOrPECCHUMU. DopmyIibl n-ro YJeHa
apupMeTHuIeCKOn u reOMETPUYECKOMN

IIPOrPECCUi, CYMMBI IIEPBBIX N YICHOB.
N300paxenne wieHOB apupMETHUYECKOH WU
T€OMETPUYECKON IPOTPecCUil TOYKAMHU Ha
KOOPJIWHATHOM IIOCKOCTH.

JIMHEHBIN U YKCIIOHEHIMAJIbHBIA POCT.
Cno>xHbIE ITPOLICHTHI.

OcBauBaTh W MNPUMEHATh HHJEKCHbIE 0003HAUEHUs, CTPOUTH pEYEBbIE
BBICKA3bIBaHUS C MCIOJIb30BAaHUEM TEPMHUHOJIOIMH, CBSI3aHHOM C MOHSITHEM
MOCJIE0BATEIBHOCTH.

AnanuzupoBath ¢GopMylny N-TO 4ileHa TOCIEI0BATEILHOCTH  WIIH
PEKYpPPEHTHYI0 (OpPMYILy M BBIUUCIATH WIEHBI MOCJIEI0BATEIbHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYJIaMHU.

VYcTaHaBiIMBaTh 3aKOHOMEPHOCTb B TIOCTPOEHUHM IOCIEN0BATEIBHOCTH,
€CJIM BBIMKMCAHBI IEPBbIE HECKOJIBKO €€ YJICHOB.

Pacnio3HaBaTh apu(MeTHUECKyl0 U TEOMETPUUYECKYIO MPOTpPecCuu IpH
Pa3HBIX CIIOCO0axX 3a/aHMs.

Pemate 3a1aun ¢ ucnosib30BaHueM (HopMys N-To wieHa apupMeTHIecKon 1
T€OMETPHUYECKON MPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh Wi€Hbl MOCIEIOBAaTEILHOCTH TOYKAMU Ha KOOPAWHATHOMN
MJIOCKOCTH.
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PaccmarpuBarh INpuMephl NPOLIECCOB U SBJICHUM W3 PEAIbHON JKHU3HU,
WUTIOCTPUPYIOIINE HM3MEHEHHE B apu(METHUYECKOW MpOrpeccuu, B
reOMETPUYECKOM POTPECCUH; n300paxkaTh COOTBETCTBYIOILINE
3aBHCHUMOCTH TpapuuecKH.

Pemate 3amaum, cBsI3aHHBIE C YHCJIOBBIMH ITOCIIEAOBATEILHOCTSIMH, B TOM
qycie 3aJadd U3 peajbHOW JKHU3HM C HCIHOJIb30BaHUEM LU(POBBIX
TEXHOJIOTHH (JIEKTPOHHBIX TAOJHII, TPAQUISCKOTO KAIBKYISATOPA H T.I1.).
Pemarp 3a1aun Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE 33/1a4U U3 PEAIbHOM
NPAKTUKHU (C UCTIOIB30BAHUEM KAIBKYIISATOPA).

3HAKOMUTBHCS C UCTOPHEH pa3BUTHS MaTEMAaTHKH.

IToBTOpEHUE, Uucna u BbIUMCIEHUS (3alUCh, CpaBHEHHE, | BocpuHUMaTh (CIyXO3pUTENBPHO W/MIM Ha CIyX C Y4€TOM YpOBHS

o0o01IeHHE, JNEUCTBUS C JIGHCTBUTEIbHBIMM YHCJIAMH, | CIyXOPEUEBOIO0 Pa3BUTHs OOYYAIOUIMXCS) U ONEPUPOBATH CIEAYIOLUIMMHU

cucTeMaTu3anus YHCIIOBasi TpsMasi; MPOIEHTHI, OTHOIICHHUS, | HOHATHSIMHU: MHOYECTBO, MOJIMHOXECTBO, orepanuu Haj

sHanmii> (22 ) IPONOPLMHU;  OKpyIJIeHHe, MNpuOImKeHue, | MHOKecTBaMU.Vcroap30BaTh rpaduueckoe NpeacTaBIeHue MHOXKECTB s
OLIEHKA;  peImIeHHe  TEKCTOBBIX  3a/ay | ONMCAHUS pPEaJTbHBIX IPOIECCOB W SBJICHUH, NMPHU PEHICHWH 33734y U3
apu(pMETHYECKUM CIIOCOOOM). JIPYTUX y4eOHBIX MTPEIMETOB.

AKTyanu3supoBaTb TEPMUHOJIOTHUIO U OCHOBHBIE JEWUCTBHUSA, CBA3aHHbBIE C
YHCJIaMU: HaTypaJbHOE YMCIIO, IPOCTOE U COCTABHOE YHCIIA, JEINMOCTb
HAaTypaJbHBIX YHCEI, IPU3HAKU JCIUMOCTH, LEJI0€ YNUCI0, MOAYJIb YHCIA,
OOBIKHOBEHHasi M JecATWYHas JApoOHM, CTaHAApPTHBIM BHJ YHUCIA,
apu@MeTHuecKuil KBaJIpaTHbIN KOPEHb.

2 Hpe,[[YCManI/IBaCTCH IMOBTOPCHUE 3JIEMCHTOB COJACPIKAHUA yqe6H0171 JUCHUIIIINHBI, OCBAWMBABLICTOCS Ha 1-5 rogax 06y‘l€HI/IH Ha YpOBHC 000. ,HOHYCKEICTCSI pacnpeaciicHmue
JAHHOTI'O MaTe€puaia o COOTBECTCTBYIOINUM TEMATUICCKUM pa3aciaM, OCBAUBAEMbIM Ha 6-oMm rony 06y‘{€HI/I$I Ha ypOBHE 000.
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7 KIIACC

HavaneHuble moHaTus reomeTpuu. Touka, mpsiMasi, OTPE30K, Jy4. YTOIL
Buasl yrios. BepTukanbHble M CMeXHbIE yIibl. buccekrtpuca yria. JlomaHas,
MHOTOYroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH.

TpeyronpHuk.  BeicoTra, MeauaHa, OuccekTpuca, HMX  CBOWCTBA.
PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYIrOJIbHUKMU. Hepasencrtso
TPEYTOJIbHHUKA.

CBoiicTBa W TNPU3HAKKM PABHOOEIPEHHOrO TpeyrojpHuka. IIpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBAa W NOpHU3HAKKM MOapaJiedbHbIX mpsAMbIXx. CymMma  yrjioB
TPEYTOJbHUKA. BHEIIHUE YTIIbl TPEYTOJIbHHKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIiie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe wmecTo TOYeK. buccekTpuca yrima H  CEpEeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy>XKHOCTb M KpyI, XOpJa M JHaMeTp, HuX cBoWcTBa. B3ammHoe
PacIoJIoKEHUE OKPYKHOCTH U npssMoi. KacartenbHas u ceKymas K OKpy>KHOCTH.
OKpyXHOCTb, BOUCaHHas B Yyroj. BrnucaHnHas u oONHCaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHble
Cillyyau MapajjiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA H MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meton ynBoenus meavansl. LleHTpanbHas cMiMMETpHs.

Teopema dasieca u Teopema O HPONOPLUOHAIBHBIX OTpe3kax. Cpennue
JIMHUAW TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHuUKa.

[TogoGue TpeyroapbHukoB, Kodhduiment noaodus. [Ipusznaku momoOus
TpeyroiabHUKOB. [IpumMeHeHue mogooust Mpu pelieHnH MPaKTHIECKUX 3a/1a4.

CaoiicTBa miomaaei reomeTpudeckux ¢uryp. DopMynbl IS TUIOMIAIA
TpeyrojbHUKa, HapaiersorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIOMaaAeh
NMOI00HBIX GUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.
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9 KUIIACC

CuHyC, KOCHUHYC, TAaH['€HC OCTPOrO YIJIa HPSAMOYTOJILHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yrioB B 30°, 45° u 60°.

BrnycanHble M LEHTpanbHBIE YIVIBL, YTOJd MEXAY KacaTelbHOW U XOPAOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YEeThIPEXYTOJIbHUKNA. B3auMHOE pacmnoiokKeHne AByX OKpykHocrer. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHreic yraoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEICHMUSL.

Pemenue TtpeyronbHukoB. TeopemMa KOCHMHYCOB U TeOpeMa CHHYCOB.
Pemenne mnpakTH4eCKMX 3aJad C HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U
TE€OPEMBI CUHYCOB.

[TpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 MNpPOM3BENEHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEIECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, mmmHa (MOAy’db)  BEKTOpa, COHANpaBICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HallpaBJICHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMu. Pazio)keHHne BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIsApHOE ITPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKACHUS IUIMH U YIJIOB.

10 KITACC

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPY>KHOCTH
B KOOpAMHATAX, [IEPECECUCHUE OKPYKHOCTEN M NpsAMBIX. MeTox KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOrOYroJIbHUKU. JlnmuHa OKkpykHOCTH. ['pagycHas wu
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH Iyr okpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUsI TJIOCKOCTH WM BHYTPEHHHE CUMMETpUU (Guryp (dJIeMeHTapHbIE
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



Temarrueckoe MIaHUPOBAHUE 10 TEOMETPHUH MTPEICTABACHO 110 rojgam ooyuenus (7—10 kimacchr).
OcCHOBHBIE BUBI JIEATEILHOCTH O0YyYAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH Ka)KJ0M TeMbl U HAMPABIICHbBI HA JOCTUKEHUE
IUTAHUPYEMBIX pe3yslbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXET OBITh PaCcIIMpPeH WIM COKpalléH — C y4EToM

BO3MOXHOCTEH M OrpaHUYEHUN 00y4aronInXcsi, 00YCIOBICHHBIX CTPYKTYPOU HAPYIIEHUS MIPU MATOJIOTHH CITyXa.

7 KIIACC

OO0111e€ KOJIMYECTBO YacoB — 68 "acos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
IIpocreiimmue [Ipocreiime  reoMeTpuueckue OOBEKTHI: | B meuenue yuebHoeo 200a: TOHUMATh, NMPUMEHITh B CAMOCTOSATEIHHON
reoMeTpuyecKue TOYKH, MpsIMbIE, Iy4un H yIJIbl, | PeYd, BOCIIPUHUMATH (CIYXO3PUTENBHO W/WUJIM HA CIyX C Y4ETOM YPOBHS
durypsi 71 HX | MHOTOYTOJIbHUK, JIOMaHas. CIIyXOpEUYEBOTO pa3BUTHUSL OOYYAIOIIMXCS) W JOCTAaTOYHO BHATHO U
cBoiictBa. U3mepenne | CMeXHBIE U BEPTUKAIbHBIE YTJIbI. €CTECTBEHHO BOCIPOHM3BOAUTH TEMAaTHUYECKYI0 U TEPMHHOJIOTHYECKYIO
reoMeTpu4YecKux Pabora ¢ mpocTelmumMu 9epTeRaMu. JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3aluyd Y4eOHOU AesITeIIbHOCTH.

Beau4uH (14 4)

N3mepenue NUHEWHBIX U YIJIOBBIX BEJIUYUH,
BBIYHMCIICHHE OTPE3KOB U YTJIOB.

[Tepumerp u muomaab GUryp, COCTaBICHHBIX
U3 MPSIMOYTOJIbHUKOB.

BeimonusaTe ¢oHeTnueckyro 3apsaaky. Mcnosnp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIECHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHu3aluy y4eOHOH 1eATeIbHOCTH.
@OopMyJIMPOBATh OCHOBHBIE ITIOHATHS U OIIPEIEIICHHUS.

Pacnio3HaBaTh M3y4eHHbIE TeOMETpUYEcKHe (UTYpBl, ONpeNeNiaTh HuX
B3aMMHOE PACIIOJIOKEHUE, BBIIIOIHATD YEPTEXK 110 YCIOBHIO 3a1a4H.
IIpoBOAUTE MPOCTENIINE IIOCTPOCHUS C IIOMOLIBIO IUPKYJIS U JIMHEUKU.
W3mepsaTe JMHEHHBIE W YIVIOBBIE BEJIMYMHBI TE€OMETPUYECKHX U
NPAaKTUYECKUX OOBEKTOB.

OnpenensTh «Ha IJ1a3» pa3Mepbl peallbHbIX 00BEKTOB, MPOBOJIUTH IPyOYIO
OLICHKY MX pa3MeEpOB.

Pemate 3a1aun Ha BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Permrate 3a1aun Ha B3aUMHOE PacroI0KEeHNE Te€OMETPUUYECKUX UTYP.
[TpoBoauTh KiIaCCU(UKALNIO YIJIOB, BBIYUCIATH JIMHEHHBIE U YIJIOBBIE
BEJIMYMHBI, TPOBOINTH HEOOXOMMBIE JOKa3aTeIbHbIE PACcCyKICHHUS.
3HAKOMUTBCSI C HCTOPUEN pa3BUTUS TEOMETPHUH.

TpeyronbHuku (22 )

Ilonsatue o paBHBIX  TPCYroJibHHUKAaX U

Pacno3naBath nmapbl paBHBIX TPCYTOJIbHUKOB Ha TOTOBBIX UYCPTCI)KAX (C
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MEpPBUYHBIE  TIPEJCTABICHUS O  PaBHBIX
(KoHTpY?HTHBIX) ¢urypax. Tpu mnpuzHaKa
paBEHCTBA TPEYTOJILHUKOB.

[Ipu3znaku  paBeHCTBA  MPSIMOYTOJIBHBIX
TPEYTOJTHHUKOB. CBo#iCTBO MeTMaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpeHHBIC u PaBHOCTOPOHHUE
TpeyroabHuku. [lpu3Haku ©  cBOMCTBa
paBHOOEIPEHHOTO TPEYTOJILHUKA.

[IpotuB OomblIel CTOPOHBI TPEYroJIbHUKA
JISKHAT OOJBIIHIA YTOJI.

[Ipocreiimne HepaBeHCTBAa B TEOMETPHH.
HepaBencrBo TtpeyronsHuka. HepaBeHcTBO
JIOMaHOM.

[IpssmoyronbHbBIN TpeyronbHuk ¢ yriaom B 30°.
[lepBple TMOHATHS O JIOKa3aTelbCTBaX B
TCOMETPHH.

YKa3aHHUEM IIPU3HAKOB).
BeiBoguth cieacTBus (paBEHCTB COOTBETCTBYIOLIMX —JIEMEHTOB) U3
pPaBEHCTB TPEYTOJbHUKOB.

®opMyIHpOBaTh  OMpPENENCHHS:  OCTPOYIOJIBHOTO,  TYIMOYrOJBHOTO,
HOPSMOYTOJIBHOTO, PAaBHOOEIPEHHOI0, PaBHOCTOPOHHETO TPEYroJbHUKOB;
OMCCEeKTPUCHI,  BBICOTHI,  MEIUAHbl  TPEYrOJIbHUKA;  CEPEIUHHOTO

NEePIEHINKYIISIpa OTPE3Ka; IEPUMETPA TPEYTOJIbHUKA.

dopmynupoBaTh CBOMCTBA M IPU3HAKK PAaBHOOEAPEHHOTI'O TPEYTOJIbHHKA.
CTpouTh YepTexu, pemaTrh 33Ja4d C TOMOIIBI0 HAXOXIACHUS PaBHBIX
TPEYrOJIbHUKOB.

[TpuMeHSATh TpPHU3HAKK paBEHCTBA NPSAMOYTOJBHBIX TpPEYrOJbHUKOB B
3aja4ax.

Hcnonp30Bate mu(ppOBEIE pecypehl I UCCIETOBAHMS CBOMCTB N3y4aeMbIX
buryp.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTUS TEOMETPHUH.

IMapanyeabHbie
npsiMble, CyMMa YIJIOB
Tpeyroabuuka (14 1)

[TapannensHble NpsAMbIC, X CBOMCTBA, [14ThIi
noctynar EBximpma.  Hakpecr nexamue,
COOTBETCTBEHHBIE U OJHOCTOPOHHME YIJIbI
(ob6pa3oBaHHbIE npu NepeceyeHn !
napajuleNbHBIX MPSAMBIX cekyriei). [IpuszHak
MapaJUIEIbHOCTH MPSIMBIX 4Y€pe3 PaBEHCTBO
pacCTOsHUM OT TOYEK OJHOW MpsAMOU 10
BTOPOM NPSMOM.

®opmynupoBaTb  MOHSATHE
IIPAKTUYECKUE TPUMEPHI.
N3yuaTh cBOMCTBA yIioB, 00pa30BaHHBIX MPH MEPECEUEHUH MapalieIbHbIX
MPSIMBIX CEKYIIEH.

ITpoBoaMTh 10KA3aTeNbCTBA MAPAJUIENBHOCTH ABYX NPAMBIX C IOMOIIBIO
YIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUN ITUX MPSIMBIX TPETHEH MPAMOIA.
Bbr4uciasaTe CyMMy YITIOB TPEYTOJIbBHUKA U MHOTOYTOJIbHUKA.

Haxomuth uuciioBble U OyKBEHHbIE 3HAUEHUS YIJIOB B T'€OMETPUUYECKUX

ImapajiCJIbHbIX IIPsAMBIX, HaxoauTb

Cymma YTJIOB TPEYroJIbHUKA U | 33]]a4ax C HCIOJb30BAaHUEM TEOPEM O CYMME YIJIOB TpPEYTOJIbHHKA U
MHOTOYT'OJIbHUKA. MHOT0- YTOJIbHUKA.
BHelHue yriel TpeyrojabHUKa. 3HAKOMMTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPHH.
OxkpyXHOCTH M KpYr. | OKpy>KHOCTb, XOpAbl U jauaMeTpbl, ux | DopMynupoBarh ONpeNENIEHUs: OKPY)KHOCTH, XOpHAbl, JAHaMeTpa U
I'eomeTrpuueckue cBoiictBa. KacarenbHass K OKpPYKHOCTH. | KacaTeJIbHOM K OKpYKHOCTH. M3y4yaTh MX CBOWCTBA, NIPU3HAKU, CTPOUTH

nocrpoenus (14 4)

OKpyXHOCTb, BIMCaHHas B yroj. [lonstue o
I'MT, npumenenue B 3anayax. buccexrpuca u
CepEeIMHHBIN MIEPIEHANKYIISIP KaK

YEepPTEXKH.
HccnenoBaTh, B TOM YUCIE UCHOIb3Yd LU(POBBIE PECYPChI: OKPYKHOCTb,
BIIMCAHHYIO B YTOJI; IIEHTP OKPY)KHOCTH, BIIMCAHHOW B YroJjl; PaBEHCTBO
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T€OMETPUYECKHE MECTA TOYCK.
OKpy»KHOCTB, OIMCaHHAas OKOJIO
TPEYroJIbHUKa. BrnucaHHas B TpeyrojbHUK
OKPY>KHOCTb.

[Ipocreiiune 3axa4n Ha IOCTPOEHUE.

OTpE3KOB KacaTeJIbHBbIX.
Hcnons3zoBare meton I'MT st goka3zarenbCcTBa TEOPEM O IEPECECUCHUU
OMCCEKTpUC YIJIOB TPEYroJibHUKA M CEPEIUHHBIX NEPIEHIUKYISAPOB K
CTOpPOHaM TpeyrojabHUukKa ¢ momouipo 'MT.

OBnazneBarb NOHATUSMM BIMCAHHOW W ONMCAaHHOW  OKPY)KHOCTEH
TPEYroJIbHUKA, HAXOJIUTh LEHTPBI 3TUX OKPYXKHOCTEM.

Pemarb OCHOBHBIE 3aJaud Ha IIOCTPOCHUE: YIJIa, PABHOIO JAHHOMY;
CEpPEeIMHHOr0 MEPIEHIUKYsIpa JTaHHOIO OTPE3Ka; MPsSMOM, MPOXOIsAIen
yepe3 JaHHYI0 TOUKY M MEePIeHIUKYIAPHON TaHHOH MPsAMOii; OMCCEKTPHCHI
JTAHHOT'O yTJja; TPEYrOJbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI TEOMETPHUH.

O06o00menue
cUcTeMaTH3auusl
HU3y4EeHHOr0
MaTtepuaa(4 4)

[ToBTOpenne u  000OIIEHHE  OCHOBHBIX
MOHATUI U METOJ0B Kypca 7 Kiacca.

Pemate 3ajayM Ha IIOBTOPEHHE, WUIIOCTPUPYIOIIUE CBA3U MEXIY
Pa3IMYHBIMU YaCTAMHM Kypca.




8 KJIACC

OO0111ee KOJIMYECTBO YacoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
YeTbIpEéXyroJabHUKH [Tapannenorpamm, ero npu3HaKud U CBOKCTBA. | B meuenue yuebHoeo 200a: TOHUMATh, MPUMEHSITH B CAMOCTOSITEIHLHOM
(15 9) YacTHbie ciydau rapajuieJIorpaMMOB | p€4YHd, BOCTIPUHUMATh (CIyXO3pUTEIBHO W/WIM Ha CIyX C Y4€TOM ypPOBHS
(mpssMOyTONBHUK, poMmO, KBajpar), WX | CIyXOPEYEBOrO0 pa3BUTHUA OOYYAMOIIMUXCS) M JOCTATOYHO BHATHO U
MPU3HAKU H CBOIiCTBA. Tpanenus. | €CTECTBEHHO BOCIPOU3BOJIUTh TEMATHUYECKYH) W TEPMHUHOJIOTHYECKYIO

PaBHOOOKAs ¥ IPAMOYTOJIbHAS TPATCIUH.
YaBoeHue MEJIHAaHEL. IlentpansHas
CUMMETPHUSL.

JEKCUKY, a TaKXe JIEKCHMKY IO OpraHu3alud Y4eOHOHl JesITeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUIECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOM
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
N300paxaTh U HaXOIUTh HA YepTekaX YEThHIPEXYTOJbHUKU Pa3HbIX BUIOB
U UX JIEMEHTHI.

@®opMynupoBaTh ONpEACICHMs: MapajuleJorpaMma, HIpsSMOYrOJIbHHKA,
poMmba, KBajpaTa, Tpalelud, PaBHOOOKOH Tpameuuu, MIpsIMOYroiabHON
Tparneuuy.

Jloka3pIBaTh M MCIOJIB30BaTh NPU PELIEHUU 3a]ad MPU3HAKK U CBOMCTBA!
napajjiesiorpaMMa, —IpsSMOYTOJIbHUKa, pom0a, KBajpaTa, Tpaleluy,
PaBHOOOKOI! Tpanenuu, NpsIMOYTOJIbHOM TparenuH.

[TpuMeHsITh METO/ yIBOEHUSI MEIUAHBI TPEYTOJIbHUKA.

Hcnonb30Bathk M(POBBIE pecypehl Ui UCCIET0BAaHMS CBOMCTB N3ydaeMbIX
¢uryp.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPHH.

Teopema @ajsieca u

TeopeMa 0
NMPONOPUHOHAIBHBIX
oTpe3kKax, MNoA00HbIE

TpeyroabHuku (20 4)

Teopema ®daneca u
MIPONOPLUOHAIBHBIX OTPE3KaXx.
Cpenusig muHUSA TPEYroJIbHUKA.
Tpaneuus, e€ cpeaHss TUHUA.
[IponoprinoHanbHbIE  OTPE3KH, ITOCTPOCHHE
4eTBEPTOrO NMPONOPLHOHAIBHOIO OTPE3Ka.

TeopemMa O

IIpoBOINTE TOCTPOEHUS C TIOMOLIBIO IUPKYJId MW JUHEHKH C
UCIoNb30BaHue TeopeMbl Paneca U TEOpeMbl O MPONOPLUOHAIBHBIX
OTPE3KaX, CTPOUTh YETBEPTHIN MPONOPIIUOHAIBHBINA OTPE30K.

IIpoBoauTh  1OKA3aTeIbCTBO TOTO, 4YTO MEIHMAaHbl  TPEYrOJILHUKA
IIEPECEKAIOTCSl B OJHOW TOYKE, W HAXOAUTh CBA3b C ILIEHTPOM Macc,
HaxOJWUTh OTHOILIEHWE, B KOTOPOM MEIUaHbl JEJATCS TOYKOM HX
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CBoiicTBa 1IeHTpa Macc B TPEYroJbHUKE.
[Tono6ueie TpeyronapHuku. Tpu mpu3HaKa
11010011 TPEYTOJIbHUKOB.

[TpakTHueckoe MpuMeHEHHeE.

[IEPECCUCHHUS.

HaxonuThe nomoOHbIe TpeyrojabHUKH HA TFOTOBBIX YEpPTEKax C yKazaHUEM
COOTBETCTBYIOLINX MPU3HAKOB MOAO0HS.

Pemate  3amaum  Ha  NOJOOHBIE  TPEYrOJAbHMKM C  IOMOUIBIO
CaMOCTOSITENIFHOTO TIOCTPOCHHMS YEPTeX el U HaXOXKICHHS MOJ00HBIX
TPEYrOJIbHUKOB.

ITpoBoaMTH TOKA3aTENbCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB I10A00US.
Jloka3bIBaTh TpH MPU3HAKA [10JJ0O0US TPEYTOJIbHUKOB.

IIpuMeHATh TNOJIy4EHHBIE 3HAHUSA IPU PEIIEHUU TIEOMETPUYECKUX U
IIPAKTUYECKUX 3a7ad.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS FEOMETPHH.

Inomane.
Haxo:xnenue
IJIomAaaen
TPEyroJibHUKOB "
MHOI0YTI'0JIbHBIX
¢uryp. ILnomanu
noaAo0HbIX puryp

(17 )

[TonsiTre 06 00IICH TEOPHH TUIOIIA/IH.
dopmynbl Ui IUIOMIATH  TPEYroJIbHUKA,
napauieorpamma. OTHOIICHHE TUIOIIAACH
TPEYTOJBLHUKOB C OOIIMM OCHOBAaHWUEM HITU
001LIIEH BBICOTOM.

Breruncnenue miomaneil  CIoXKHBIX  (QUTYD
yepe3 pa30MeHne Ha YacTH U JJOCTPOEHHE.
[Tnomanu ¢uryp Ha kieryaroi Oymare.
[Mnomanu mnogoOHBIX ¢uryp. Beruucienue
IUIOIIAIE . 3amaun ¢ TPaKTUYECKUM
conepkanueM. PeleHue 3aiay ¢ MOMOIIBIO
METOJa BCIIOMOIaTeIbHOM IIOMIAIH.

OBnazneBaTh MEPBUYHBIMU MPEACTABICHUSAMHU 00 OOIIEH TEOPHH IIOIIAIN
(mepsbl), GOpMyYIUPOBATH CBOMCTBA IUIOIIAJM, BBIACHITH WX HATJISATHBIN
CMBICTI.

BeBomute  Gopmynbl  mom@aaM  mapajuieniorpamMmma,  TpPeyroJIbHHKA,
Tpaneuuu u3 GopMyIbl IIIOIMIAIU IPIMOYTOJIbHUKA (KBapaTa).

BeBomuTh  pOpMyYIIBI IUIOMAAW BBITYKIOTO YETHIPEXYTOJbHUKA Yepes3
JTUArOHAIN U YTOJl MEKy HUMHU.

Haxomute twiomamu ¢uryp, u300pak€HHBIX Ha KJIeT4aTod Oymare,
MCIIONIL30BaTh pa30UeHNe Ha YaCTH U JJOCTPOCHUE.

Pa3bupare mnpumepsl HUCMONB30BAHUS BCIIOMOTATEIbHOW TUIOMIAMN JIJIst
pelIeHusl TeEOMETPUYECKUX 3a]1ay.

Haxonuth mmomaau nogo0HbIX Guryp.

BbraucnsaTh miomaay pa3nuyHbIX MHOTOYTOIBHBIX (QUTYD.

Pemate 3a1aun Ha TUIOMIAAB C MPAKTHYECKUM COJICPIKAHUEM.

Teopema IlTudaropa u
HayYaJjia
Tpuronomerpuu (12 4)

Teopema I[lucdaropa, e€ noka3zaTenbCTBO H
npumMenenue. O6parHas Teopema I[udaropa.

Omnpenencuue TPUTOHOMETPUUECKUX
byHKIMI OCTpOTro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B

MPSIMOYTOJIBHOM ~ TpeyroibHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO.

CooTHOIIEHNS ~ MEXIYy  CTOpOHAaMH B

Joka3biBaTh Teopemy Iludaropa, ucrnosnp3oBate €€ B NPaKTUYECKUX
BBIUHCIICHUSIX.

®opMynupoBaTh ONpPENEIEHUS] TPUTOHOMETPUYECKUX (YHKIMHA OCTpOTro
yria, MpoBepsATh UX KOPPEKTHOCTb.

BBIBOINTE TPUTOHOMETPUYECKUE COOTHOIIEHHS B  MPAMOYTOJbHOM
TpeYroJbHUKE.
HccnenoBaTh COOTHOLIEHMSI MEXAY CTOPOHAMH B  IPSAMOYIOJIbHBIX

TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.
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IIPSIMOYT'OJIBHBIX TPEYTOJbHUKAX C yrjiaMu B

45° 1 45°; 30° u 60°.

Hcnonb3oBate (HopMysbl MPHUBEICHUSI U OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJECTBO [UIsl HAXOKAEHHUS COOTHOLICHUH MEXy TPUTOHOMETPUYECKUMU
(YHKUIMSAME pa3IMYHBIX OCTPBIX YIJIOB.

IIpyuMeHATh NOyYeHHBIE 3HAHUS U YMEHUS IPU PEIICHUN MPAKTUYECKUX
3a/1a4.

3HAKOMUTHCS ¢ UCTOPUEN Pa3BUTHUSI TEOMETPHH.

O6o01eHune
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
marepuaJa(4 4)

[ToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
KypcoB 7 1 8 Kj1accoB, 0000IIeHrE 3HAHUT.

Pemate 3ajauM Ha TIOBTOPEHHE, WUIIOCTPUPYIOIIME CBA3U MEXIY
pa3IMYHBIMU YaCTAMHU Kypca.




9 KJIACC

OO0111ee KOJIMYECTBO YacoB — 68 vacos.

86

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Yriabl B OKPY:KHOCTH. | BriucanHple W LEHTpalbHbIE YINbI, Yyroi | B meuenue yuebHO20 200a. TIOHHUMAaTh, NMPUMEHSATh B CAMOCTOSATEIBbHOM
Bnucannbie M | MKy KacaTeJIbHON M XOPAOH. YTJbI MEXIY | p€YH, BOCIPHHUMATh (CIIYXO3PHUTEIBHO M /WM Ha CIYX C YYETOM YPOBHS
ONMHUCAHHDBIE XOpJaMU U CEeKYIIUMHU. CIIyXOpEUYEBOI'0 pa3BUTUS OOYYAIOIIMXCSA) W JOCTATOYHO BHATHO U
4eThIPpexXyroJbHUKH. Brmcannsie u ONMCAHHBIC | €CTECTBEHHO BOCIPOU3BOJNTh TEMATHYECKYI0 M TEPMHUHOJIOTHYECKYIO
KacareanHble K | 4YeTBIPEXYTOJIBHUKY, WX  IPU3HAKKM U | JIEKCHKY, @ TaKKe JIEKCUKY [0 OpraHu3alud y4yeOHOU JesTeIbHOCTH.

okpyxkHocTu. Kacanue
okpy:kHocTeii (16 )

cBoiicTBa. IIpuMeHeHHe 3THX CBOMCTB IpH
pelIeHNH TeOMETPUYECKUX 3a/1a4.
B3aumnoe pacroyioKeHue
OKpykHOCTeH. KacaHne okpyKHOCTEH.

JIBYX

BeinonssATe (oHEeTHYECKYIO 3apsaKy. Mcnonb3oBaTh AakTHIbHYIO (YCTHO-
JTAKTHIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIEHOTO CPENICTBA OOIICHHSI.

Ilo oxonuanuu Kadxcoou yuweb6HoU uemeepmu: BOCIPHHUMATh Ha CIIyX U
BOCTIPOM3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JCIIUTUTMHBIL, @ TAKXKE JICKCUKY IO OPTaHU3alluu YYeOHOH IeATeIIbHOCTH.
@dopMyIHpOBaTH OCHOBHBEIC OIPEICICHHS, CBSI3aHHBIC C YIJIaMH B KpyTe
(BOMCAHHBIN Yo, HEHTPAIbHBINA yro).

HaxonuTh BIMCAHHBIC YTJIBI, ONMUPAIOIIMECS HAa OJHY JAYTY, BBIYUCISTH
YIJIBI C TTOMOIIBI0 TEOPEMbI O BIIMCAHHBIX YIIIaX, TEOPEMbl O BIIMCAHHOM
YEeTHIPEXYTOIBLHUKE, TEOPEMBI O IIEHTPAITLHOM YTJIE.

HccnenoBaTh, B TOM YUCIE C IOMOIIbIO IU(PPOBBIX PECYPCOB, BIHCAHHBIE
Y ONMCaHHBIC YETHIPEXYTONLHUKH, BEIBOJIUTH UX CBOMCTBA U MTPU3HAKH.
Vcnonp30BaTh 3TH CBOMCTBA M MPU3HAKU MTPH PEIICHUH 3a]1au.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHYycoB. Pemenue
TPeyroJbHUKOB (21 4)

Onpenenenue TPUTOHOMETPHUECKUX
¢bynkuuit yrmoB ot 0 mo 180°. Kocuuyc u
CHHYC MNpsAMOro M Tynoro yria. Teopema
kocuHycoB. (O000mIEHHAs) TEOpEMa CUHYCOB
(c paauycoM ONUCaHHOW OKPYKHOCTH).
HaxoxneHue IIMH CTOPOH M BEIMYUH YTJIOB
TPEYroJbLHUKOB.

dopmyrna IOMAAN TPEYTroJIbHUKA Yepe3 JBe
CTOpPOHBI M yron Mexay Humu. Dopmyna
IUIOIIAJM  YETHIPEXYTOJIbHUKA Yepe3  €ro

dopMyIHpoBaTh OMPEIEICHNUS TPUTOHOMETPUUECKUX (PYHKIMH TYNBIX U
OpSAMBIX YIJIOB. BBIBOAWTH TeOpeMy KOCHHYCOB M TEOpEMY CHHYCOB (C
pazinycoM OMMCAHHON OKPY>KHOCTH).

Pemars TpeyroiapHUKH.

Pemars MPAKTUYCCKUC 3aJadyr, CBOJAIIUCCA K HAXOXKIACHUIO PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.
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JaroHalld U YroJ MKy HUMHU.
[IpakTuueckoe NpUMEHEHUE
TEOpEM.

JOKa3aHHBIX

IIpeoOpa3oBanue
noaoous.
MeTpuueckue
COOTHOIIEHHUA
okpy:kHocTH (12 )

[TonsaTne o mpeoOpa3oBaHUM 1MOIO0USI.
COOTBETCTBEHHBIC  AJIEMEHTHI  IOJOOHBIX
¢buryp.

Teopema 0 mNpoW3BEACHHH OTPE3KOB XOP[I,
TeopeMa O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopemMa o KBajJpare KacaTeJIbHOMH.
[IpuMeHeHHEe B pEIICHUH T€OMETPUYCCKHX
3a1ad.

OcBanBaTh OHATHE TTPEOOPA3OBAHUS ITOAO0HS.

HccnenoBaTh  OTHOILICHWE  JTUHEHHBIX  JJIEMEHTOB  QUTYp  TIpH
npeoOpa3zoBanuy 1oa00usa. HaxonuTe mpuMepsl mog00us B OKpYyKaromien
JEUCTBUTCIILHOCTH.

BrIBoIUTE METpHUUYECKUE COOTHOIICHUS MEXIY OTPE3KaMH XOPH, CEKYIINX
M KacaTeJbHbIX C MHCIOJIb30BAHUEM BIHUCAHHBIX YIJIOB U MOJOOHBIX
TPEYTrOJbHUKOB.

Pemare reomerpuueckue 3agaud M 3a0a4d M3 PEAJTBHOM JKHU3HU C
MCIOJIb30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB.

BexTopsI (15 4) OnpeneneHre  BEKTOpOB,  cioxeHue U | Mcrnonb3oBaThb BEKTOpPHl KaK HaIlpaBJIIEHHbIE OTPE3KH, MHCCIIEN0BATh
Pa3sHOCTh BEKTOPOB, YMHOXEHHME BEKTOpa Ha | TeOMETpHUYECKUil (epemelienne) 1 pusnyeckuil (Cuiia) CMbICIbI BEKTOPOB.
YHCJIIO. 3HaTh ONpENEIeHHs] CYMMbI M Pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
@usnueckuii M TeOMETPUYECKUH CMBICH | UUCIIO, HCCIEA0BaThb I'€OMETPUYECKUH M (DU3MYECKHH CMBICIBI 3THX
BEKTOPOB. OIEPALIHM.
Pasnoxxenne BEKTOpA 1o nByM | Pemare reoMmerpuueckue 3ajauu ¢ UCIOJIb30BaHUEM BEKTOPOB.
HEKOJUIMHeapHbIM  BekTopaM. Koopaunatel | PackianpiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonp30BaTh  CKaNspHOE TNPOM3BEIEHUE BEKTOPOB, BBIBOAUTH €TI0
CkansipHO€ TNPOM3BEICHHE BEKTOPOB, €ro | OCHOBHbIE CBOWCTBA.
IIPUMEHEHHE I HAXOXICHUS JUIMH U YIJIOB. | BpUMCIATE CyMMy, pa3HOCTb U CKaJIAPHOE IPOM3BEIECHUE BEKTOPOB B
Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. KOOpJMHATaXx.
IIpumeHeHne BEKTOpOB s pemieHus 3anad | [IpuMeHsATs ckaiaspHOE NpOou3BENCHHE JUIsl HAXOKACHUS [UIMH U YTJIOB.
KMHEMATUKHU U MEXaHUKH.

O0o0menne IloBTOpEHNE OCHOBHBIX MOHATUM M METOAOB | Pemate 3amaum Ha MOBTOPEHHUE, WUIIOCTPUPYIOIIUE CBSI3U  MEXKAY

cucTeMaTH3auus KypcoB 7 — 9 kitaccoB, 00001IeHIE 3HAHUMN. Pa3IMYHBIMH YaCTAMH Kypca.

HU3y4eHHOI0

marepuaJa(4 4)




10 KJIACC

OO011ee KOJIMYEeCTBO YacoB — 34 yaca.

88

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
JexapToBbl JlexapToBbI KOOPJAMHATHI TOYEK Ha | B meuenue yyebOHO20 200a: TIOHMMATh, PUMEHATH B CaMOCTOSITEILHOMN
KOOPJAUHATHI HA | IUTOCKOCTH. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIBHO W/WIM Ha CIyX C y4E€TOM YPOBHS

mwiockoctu (10 u)

VYpaBHeHue npsAMoii. YrioBoi ko3 duiuenrt,
TaHTeHC YIJla HakKJIOHA, MapajllelibHble MU
MepHEHIUKYIISIPHBIC TIPSIMBIE.

VYpaBHeHHe  OKpyKHOCTH.  HaxoxneHue
KOOPJMHAT TOYEK MEePEeCceYeHUs: OKPY>KHOCTHU
W OPSIMOU.

Meton KOOpPJAWHAT
reOMEeTPUUYECKUX 3a7au.
Hcnons3oBanne  merona
MPAKTUYECKHX 3aauax.

pu penieHun

KOOpIMHAT B

CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJAMUTH TEMAaTHYECKYH) M TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
OcBauBaTh MOHATHE NPAMOYIOJIbHOW CHUCTEMBl KOOPJAMHAT, JE€KapTOBBIX
KOOpJMHAT TOYKH.

BbIBOIUTE ypaBHEHUE NPSMON U OKPYKHOCTH. BBIAEIATH NOJHBIN KBaApaT
JUIsl HAXOXKICHMSI LIEHTPA U Painyca OKPYKHOCTHU 110 €€ ypaBHEHHUIO.
Pemarp 3amaum Ha HaxoXIEHME TOYEK IIEPECEUEHUsI MPSIMBIX W
OKPYKHOCTEH C MIOMOIIBI0 METO1a KOOPAHUHAT.

Hcnonp30BaTh CBOMCTBA YIJI0BOr0 KO3(PPUIMEHTa NMPSAMOIl MpHU peLIeHUU
3aJa4, Ui ONPEIEIICHUS PACTIONOKEHUS IPSAMOA.

[TpyMeHsITh KOOPIMHATHI IPU PELIEHUH T'€OMETPUUECKUX U MPAKTUUYECKUX
3a]a4, U1 IIOCTPOEHHS MaTEMATHUYECKUX MOJENEH pealbHbIX 3a1ad
(«MeToa KOOpIUHATY).

[Tonp30BaTbes A1 MOCTPOEHUS M UCCIIEAOBAHUM LIM(POBBIMU PECYpPCAMHU.
3HAKOMUTHCS C UCTOPHEH Pa3BUTHUSI TEOMETPHUH.

IIpaBuiabHbIE
MHOI'0yroJbHUKH.
JJIMHA OKPYXKHOCTH
IJI01AAb Kpyra.
Boruucienne

[IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE
UX dJJeMeHTOB. Yucno m w©  MHA
OKpPY>KHOCTH. [[mMHa nOyru OKpY>KHOCTH.
Pannannas mepa yrina.

ITnomaap Kpyra u €ro 3JIeMEeHTOB (CEKTOpa |

cDOpMy.]'II/IpOBaTI: OMpPCACIICHUEC TTPAaBUIIBHBIX MHOI'OYI'OJIbHHUKOB, HAXOJIUTH
HX J3JICMCHTHI.

ITonp30BaThCAd MOHATHEM HIMHBI OKPYXHOCTH, BBEAEHHBIM C IOMOIILIO
MMpaBUJIbHBIX MHOTI'OYT'OJIBHUKOB, OIPCACIATH YHCIIO 77, OJIUHY AOYTH U

paJluaHHyI0 Mepy yria.
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miomaznei (9 1)

cerMeHTa). Brprumcrnenue momaneit ¢uryp,
BKJIIOYAIOIIUX IEMEHTHI KpyTa.

[TpoBOIUTH MEPEX0]] OT paluaHHON MEPHI YIila K TpalyCHON U HA000POT.
Onpenensrs momaab Kpyra.

BeiBoauts ¢opmyinbl (B TpagyCHOH W pajuaHHON Mepe) A JUIMH YT,
IUIONIAIel CEKTOPOB U CErMEHTOB.

Bbruucnare miomaan  QuUryp, BKIIOYAIOMIMX DJIEMEHTHI OKPYKHOCTH
(kpyra).

Haxonuts 1mromany B 3a1a4ax peajbHON KU3HHU.

JIBH:KeHHS ILIOCKOCTH
(79

IlonsiTHE O NIBUIKEHUU TUIOCKOCTH.
[TapannenpHbli  MEPEHOC,  MOBOPOT U
cummetpus. OCH U LEHTPBI CHMMETPHHU.
[Ipocreiimme NpUMEHEHHsI B PEILICHUH 3a/1a4.

Pa3Ouparb npumepsl, WUTIOCTPUPYIOIINE MOHITHUS JBUKEHUS, IEHTPOB U
0CEl CUMMETPHH.

@opMyIHpOBaTh OMNPENEICHUs MapaJUIEIbHOTO IMEPEHOca, IMOBOpOTa H
OCEBOM CHMMETpPUHU. BBIBOIUTH MX CBOWCTBA, HAXOAUTh HEIMOJBH)KHBIC
TOYKHU.

HaxoauTb HeHTpBl M OCH CUMMETPUI NpOoCTeHIIuX Guryp.

[IpuMeHATh napajsIeNbHBIA MNEPEHOC U CUMMETPUIO IpPU  PELICHUU
r€OMETPUYECKUX 3a/1a4 (pa3ouparb MPUMEPHI).

Vcnonb30Bath AJ1 OCTPOEHUS U HCCIeA0BaHUN TU(DPOBBIE PECYPCHI.

[MoBTOpEHME,
00001eHME,
cUCTeMAaTH3AIUs
HU3y4EeHHOI0

24
matepuaaa“ (8 u)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
KypcoB 7-10 kmaccoB, 0000meHue u
cucremaruszanuss  3HaHud.  IIpocreimmue
reoMeTpuueckue (GUrypel M UX CBOICTBa.
N3MepeHne reoMeTpruieCcKiX BETUYHH.

TpeyrojabHUKH.

[TapannenbHble " MEPIEHIUKYISIPHBIE
IIpsIMBIE.

OxpyxHOCTb U  Kpyr. I'eomerpuueckue
IIOCTPOEHUS. Yrier B OKPY>KHOCTH.
Brnucannple W onMcaHHBIE  OKPY)KHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKU. Bncannele u

BocnpuauMate  (CIIyXO3pUTEIIBHO W/HIM Ha CIyX C Y4ETOM YpOBHA
CJIyXOpEYEBOT0 Pa3BUTHUS OOYYAIOLIUXCS) M ONEPUPOBATH CIEIYIOLUIMMHU
NOHATUSIMH:  (urypa, TOYKa, TMpsS- Mas, Yroi, MHOTOYTOJbHUK,
pPaBHOOEIPEHHBIE W PABHOCTOPOHHUN TPEYrOJIbHHUKH, MPSIMOYTOIbHBIHI
TPEYrojabHUK, MeAHaHa, OHCCeKTpuca W  BBICOTA  TPEYrOJbHHKA,
napajenorpaMM, pomO, TpsAMO-  YroJbHHUK, KBajapaT, Tparerus;
OKPYXHOCTb, KacaTellbHasi; PaBEHCTBO U MoJ00ue QUryp, TpeyrojbHUKOB;
MapajuIeIbHOCTh U MEPIEHAUKYIIIPHOCTD NPSAMBIX, YTOJI MEXIY IPSIMBIMH,
CUMMETpPHSL OTHOCUTENIBHO TOYKHU U IIPSIMOM; JNIMHA, PACCTOSIHHUE, BEINUNHA
yria, IIomaab, IEPUMETDP.

Hcnonp3oBaTth (GopMyiabl: NepUMeTpa W IUIOLAAM MHOTOYTOJIbHHUKOB,
JUIMHBl OKPY)KHOCTH M IUIOLIaJM Kpyra, o0b&éMa NPSIMOYTOJIBHOTO
napajuIeIIenune1a.

OnepupoBaTh NOHATHUSMHU: NPSMOYIOJbHAsI CUCTEMA KOOPAMHAT, BEKTOD;

% TIpexycMaTpHBaeTCs IOBTOPEHHE SIEMEHTOB COACPKAHMS yIeGHOM MMCIMILIMHBI, OCBAMBABIIErocs Ha 1—5 rogax obydenus Ha yposHe OOO. JlomyckaeTcs pacrpeeicHue
JTAaHHOT'O MaTepHaa 110 COOTBETCTBYIOLIMM TEMaTHYECKHM pasziesiaM, OCBauBaeMbIM Ha 6-oM roay oOydenus Ha yposae OOO.
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ONMCAaHHBIEC YETHIPEXYTOJIbHUKHU. KCIIOJIb30BATh 3TH MOHATHS JUIS IPEACTABICHUS TaHHBIX U PELICHU 3a/1a4,
Teopema [Tudaropa H Hayaja | B TOM YHCJIe U3 IPYTruX YYCOHBIX IIPEIMETOB.

TPUTOHOMETPHH. Pemenue o6mux | Pemarek 3a7aun Ha MOBTOPEHNE OCHOBHBIX MOHSATHH, HIUTIOCTPALIMIO CBSI3EH
TPEYroJIbHUKOB. MEXIYy pa3IMYHBIMU 4YacTsAMU Kypca. BpiOuparh MeTOm s perieHus
[IpaBuiabHbIE MHOTOYTOJIbHUKH. 3aJa4u.

[Ipeobpa3oBanus miockocTH. JIBwkeHus. | Pemars 3agaun U3 noBCeAHEBHON KU3HU.
[Tonobue. Cummerpus.

IImomans. Beruncnenue niomniaaeii.
[Tnomanu momoOHBIX uryp.
JlexkapTOBbI KOOPJIMHATHI HA TIOCKOCTH.
BekTopsl Ha IIOCKOCTH.




IlIpeomemmnuie pezyromamaul yueoHoz2o Kypca
«Bepoamnocms u cmamucmuxa»

7 KIIACC

[IpeacraBienuie JaHHBIX B BUJE TAOJIHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peabHbIX MpoleccoB. M3Bneuenue nudopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(pMeTHUecKoe, MEJuaHa, pa3max,
HauOoblllee ¥ HAaUMEHbIIee 3HAYCHHs HaOOpa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTH.

CrnydaliHBI SKCIIEPUMEHT (OMBIT) U CioydailHOe coObITHE. BeposTHOCTh M
gacTtoTa. Poiib MamoBepOSTHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHIA B IPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepumHbl. Yucio pédep M cymMmapHas
creneHb BepiMH. [IpencraBienue o csizHocTH rpada. Lenu u nukiel. [lytu B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.

8 KUIACC

[IpeacraBieHue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, IOAMHOXeCTBO. Orepauuu Haj
MHOXECTBaMU: OO0BEAUHEHHE, NepeceueHue, nonojiHeHue. CBOMCTBA ornepanui
HaJ| MHOXXECTBAMM: II€PEMECTHUTENIbHOE, COYETATEIbHOE, pPAaCHpPEIEIUTENBHOE,
BKIIOUEeHUs. Vcnonp30BaHWEe TpaUUYecKOro NpPEICTaBICHUS MHOXKECTB IS
OMMCAHMSI PEAJbHBIX MTPOLIECCOB U SIBICHMI, IPU PEIICHUH 3a/1a4.

N3mepenne paccenBaHus JaHHBIX. JUcriepcus U CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITUSA cCiydailHOro ombita. CoydaiiHble COOBITHS.
BepositHoctrt  coObITuii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMu. CoryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpeacraBnenue naHHBIX B BUAE TaOJIUII, 1UarpamMmm, rpauKoB.

HepeBo. CBolcTBa [€pEBBEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXJ]Y YMCIOM BEepIIMH M yuciaoMm pedep. Ilpasuio
yMHOKeHHUs. Penienue 3aiad ¢ noMoipto rpagos.

[IpotuBonosnoxueie coObiTus. Juarpamma Oiiniepa. OObeAMHEHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSITHOCTEN. YCIOBHAsi BEPOATHOCTH. [IpaBuio ymHOXkeHus. HesaBucumsble
coObrTus. IlpeacraBnenue skcrnepuMeHTa B BUIE JepeBa. Pelienue 3amay Ha
HAXOXKJEHUE BEPOSTHOCTEH C NOMOIIBI0 JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
nuarpamm Jitepa.

[TepectanoBku u dakropuan. CoueTaHust ¥ YUCIO codeTaHuil. TpeyroapHuK
[Tackains. Pemenne 3a1ay ¢ MCHOIb30BaHUEM KOMOMHATOPUKH.
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10 KITACC

[IpeacraBnenre JaHHBIX B BUAe TaOmuI, JuarpamMm, rpaduKoB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaull, nuarpamm, rpaukoB 1Mo
pealbHbIM JIaHHBIM.

['eomerpuyeckas BeposTHOCTb. CiyuyallHbI BBIOOp TOYKHM U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynada. Cepusi UCOBITAHWM A0 NEPBOTO YyCIEXa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpUM HCHBITAHUI
bepnymnm.

CnydaiiHasg BeJMYMHA U paclpeiesieHue BeposiTHOCTed. MareMmarudeckoe
oxumanue u gucnepcus. [Ipumepbl  MaTeMaTM4eCKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaThndecKoe OXWUIAHWE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCHEXOB B CEPUM MCHBITAaHUU
bepuymnm.

[TonsiTue o 3akoHe OonblIMX yKcen. M3mMepeHne BeposSTHOCTEN C MOMOIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



TemaTrueckoe IUIAHUPOBAHKE IO JAUCIMILIMHE «BepOsTHOCTh M CTATHCTHKA» IMPEJACTABICHO Mo rojgam ooydenus (7-10
KJIacChI).

OCHOBHBIC BUJIBI JICATEIBHOCTHA 00YUYAIOIIMXCS MIEPSUNCIICHBI TPH U3YYCHUU KaXIOW TEMbI U HAIIPABJICHBI Ha TOCTH)KCHUEC
IUIAaHUPYEMBIX Pe3yJIbTaToB 00ydeHus. IlepeucHb BUAOB AEATCILHOCTH MOKET OBITh PACIIMPEH HIIM COKPAIIEH — C y4ETOM

BO3MOXHOCTEH M OrpaHUYeHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPU MATOJIOTHH CITyXa.

7 KIIACC

OO011ee KOJIMUeCTBO 4acoB — 34 yaca.

Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IIpeacrasienue
AaHHBIX (7 4)

[IpencraBieHnre  NaHHBIX B TaOJIHIAX.
[IpakTHyeckre BBIYUCICHHS 10 TAOIMYHBIM
JTaHHBIM. VI3BICUeHHWE W HWHTEPIPETAIHS
TaOJIMYHBIX JaHHBIX. [IpakThHdeckas paboTa
«TabauusIy.

I'padmyeckoe mpeacTaBlIeHUEe JaHHBIX B BUC

KpYrOBBIX,  CTOJOMKOBBIX  (CTOJIOYATHIX)
auarpamM. UTeHue M MoCTpOeHUE TuarpaMmm.
[Tpumepsl  nemMorpadU4eckux  JUarpaMm.

ITpakTuyeckas pabota «/luarpaMmseD.

B meuenue yuebnozo 2ooa: NoHUMAaThb, NPUMEHITb B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIYXO3PUTEIBHO W/WIN Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpPEUeBOI'0 Ppa3BUTHS OOy4yaloOUIMXCA) U JAOCTaTOYHO BHSITHO U
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
BeimonusaTe (oHeTHueckyo 3apsaaxky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo oxonuanuu Kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
OcBauBath cr1ocoObI MPEICTABICHHS CTATUCTUYECKUX JAHHBIX M YHCIOBBIX
MacCHBOB C IIOMOINBIO TabMWIl W JAMarpaMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX UM BaXHBIX  JaHHBIX  (Jemorpaduyeckue  JaHHBIE,
IIPOU3BOJICTBO TMPOMBIIUIEHHON M CEJIBCKOXO3SMCTBEHHON MPOIYKIIUH,
OOLIECTBEHHbIE U IPUPOIAHBIE SIBJICHMUS).

N3yuatb  MeTombl  paboThl ¢ TaOJAMYHBIMM U TpapUUeCKUMHU
MPEJICTABICHUSIMA JAHHBIX C IOMOIIbIO LU(POBBIX PECYPCOB B XOE
IPAaKTUYECKUX paboT.

OmnucaresbHasn
CTATHCTHKA (8 1)

Hucnoseie
apupMeTHIecKoe.
Menuana 9ucioBoro Habopa. YCTOWYMBOCTH
Me/IUaHbI.

[IpakTnueckas pabora «CpeqHue 3HaUCHUs».

HaOOPBHI. Cpennee

OcBauBaTh MOHATHA: YHMCIOBOW HAOOp, Mepa IEHTPalIbHOW TEHJEHIUU
(Mepa 1ieHTpa), B TOM YHUCIIe cpe/iHee apupMeTHuIecKoe, MeHaHa.
OmnuceiBaTh  CTAaTHCTHMYECKWE  JaHHbIE C  ITOMOILBIO
apudMeTHuecKoro u Meauansl. Pemare 3agauu.

W3ydarp cBoOiiCTBa CpegHUX, B TOM 4YHCIE€ C TOMONIbIO HH(POBBIX

CpEeIHETO
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HauOonpiiee ©  HauMeHbIee 3HAYEHUS | PECYpPCOB, B XOJI€ MPAKTHUECKUX PadoT.
qucioBoro Habopa. Pazmax. OcBauBaTh NOHATHS: HauOOJbIIEE W HAMMEHbIIEE 3HAUYEHHS YHCIOBOTO
MaccHBa, pa3Max.
Pemarp 3amaun Ha BBIOOp croco0a OMUCaHUsS JAHHBIX B COOTBETCTBUU C
IIPUPOJIOH TaHHBIX U LIEJISIMU UCCIICOBAHMUSI.
Cayuaiinas CnyuyaitHas ~ u3MeHUMBOCTH  (mpumepsbl). | OcBauBaTh MOHATHS: YaCTOTa 3HAYCHH B MAacCUBE JAHHBIX, TPYNIHUPOBKA

U3MEHYMBOCTH (6 1)

Yactora 3HaYeHUH B MacCUBE JIaHHBIX.
I'pynnupoBka. I'ucrorpammel.

JaHHBIX, THCTOTI'paMMa.
CTpOI/ITB H aHaJIM3UpPOBATh THUCTOI'PAMMBI, l'IOI[6I/IpaTB HO,I[XOI[HH_II/H‘/'I miar

IIpakTrueckas pabora «CnyuaiiHasi | TpyIIIUPOBKH.
U3MEHYHBOCTbY. OcBauBath rpaduueckue NPEACTaBICHUS pa3HbIX BUJIOB CIy4YailHOM
M3MEHYMBOCTH, B TOM YHCJIE C MOMOIIBIO IH(POBBIX PECYPCOB, B XOJe
PAaKTUYECKOH paboThl.
Beenenne B Teopmio | ['pad, Bepmmna, pebpo. Ilpencrasnenue | OcBamBaTh moHsATHS: rpad, BepmmHa rpada, pedpo rpada, creneHsb
rpa¢os (4 4) 3ajaud ¢ nomouplo  rpada. CremneHsb | (BaJEHTHOCTb BEPUIMHBI), LIETIb U LIUKJI.
(BastenTHOCTH) BepmmHBL. Ywucino péOep u | OcBamBarh MOHATHSA: TyTh B Trpade, dillepoB MmyTh, 00xom rpada,
CyMMapHasi cTeleHb BepliuH. Llenb M LMKI. | OpMEeHTUPOBaHHBIN rpad.
[Tyte B rpade. IlpeacraBienne o cBs3HOCTH | PemaTh 3amaun Ha TOMCK CYMMBI CTENEHEH BepHMH Tpada, Ha TMOUCK
rpada. OO0xon rpada (dimepoB myTh). | 00Xoaa rpada, Ha OUCK MyTe B OPUEHTUPOBAHHBIX Ipadax.
[IpencraBnenne 00 OpUEHTUPOBaHHBIX | OcBauBaTh CIIOCOOBI MPEJCTABICHUS 33a4 U3 Kypca anreOpbl, FeOMETpPHH,
rpagax. TEOPUH BEPOSITHOCTEH, APYrHMX IMPEeIMETOB C MOMOUIbIO IpadoB (KapThl,
CXEMBbI, JJIEKTPUYECKHE 1eNH, (PYHKIHOHAIbHBIE COOTBETCTBUA) Ha
npuMepax.
BepositHOoCTH u | CiiydaliHbIii ONBIT W ciydaiiHoe coObiTue. | OcBauBaTh MOHATHS: CIOy4yallHBIH ONBIT M CilIy4ailHOEe CcOOBbITHE,
yacrora ciaydaiiHoro | BepostHocTs M wacrtota coOblTus. Pojb | MagoBeposTHOE M MIPAKTHUYECKH JOCTOBEPHOE COOBITHE.
coObITHA (4 1) MaJIOBEPOSATHBIX " MpakTU4ecKH | M3yyaTh 3HAUMMOCTb MaJIOBEPOSITHBIX COOBITUI B IPUPOJIE U OOILIECTBE Ha

JOCTOBEPHBIX COOBITHI B TpUPOAE U B
oOmectBe. MoHeTa M wWrpaibHasi KOCTh B
TEOPHUH BEPOATHOCTEN.

[IpakTrueckas pabora «Yactora BhINAIECHUS
opay.

Ba)XHBIX NMpUMepax (aBapHM, HECUACTHBIE CIIy4ad, 3allUTa MEpCOHATbHOMN
uH(popMaluu, nepeaaya JaHHbIX).

N3y4yatb ponb KIACCUYECKMX  BEPOSTHOCTHBIX
urpajiabHasi KOCTb) B TEOPUU BEPOSITHOCTEM.
HaGnronate W u3ydaTh 4acTOTy COOBITMH B MPOCTBIX HKCHEPUMEHTaX, B
TOM YHCJE€ C TOMOIIbI IU(POBBIX PECYpCOB, B XOJ€ MNPAKTUYECKON
paboTHI.

Moneneil  (MoHera,
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O06001menue
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
MmarepuaJaa(s 4)

IIpencrasnenue
CTaTUCTHKA.
COOBITHSL.

JTAHHBIX.
BepositHOCTB

OnucarenbHas
CIIy4aitHOTO

I1oBTOPSATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha NpeACTaBIEHUE M ONUCAHUE JAHHBIX C IOMOUIBIO
U3YYEHHBIX XapaKTEPUCTHK.

OOcyxnarb IpUMEpbl  CIy4alHBIX  COOBITUH, MAaJOBEPOSTHBIX MU
NPAaKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX POJMU B MPUPOJAE H
JKU3HU 4€JI0 BEKa.




8 KJIACC

OO011ee KOJIMYEeCTBO YacoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

[IpeacraBnenne  nanHbiX. OnucarenbHas
craructuka.  CrnydaiiHas ~ W3MEHYUBOCTb.
Cpennue 9ucioBoro Hadopa.

Crnydaiiaple  coObITHsA.  BepostHocTH U

yacToThl. Kiaccuueckue Moaenn TCOpHUU
BepOHTHOCTeﬁZ MOHCTA U UI'paJibHaA KOCTb.

B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
pedr, BOCIIPUHUMATH (CIyXO3pUTEIBHO W/MIU HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJAUTh TEMAaTUYECKYI0O M TEPMHHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW JeATeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrmons3oBaTh NaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxoHuanuu xasxicoou yyeOHoOU uyemgepmu: BOCIPUHUMATH Ha CIyX H
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JTUCIUILIMHBIL, 8 TAKXKe JIEKCUKY 10 OpraHU3aIii Y4eOHOM e TeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pewate 3amaunM Ha mnpeAcCTaBI€HUE W OMNMCAHUE JAHHBIX C IMOMOILIBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pewate 3aaun Ha mpencTaBieHWE IPYNIIUPOBAHHBIX JAHHBIX U OMHCAHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemate 3amaum  Ha omlpeneNeHUMEe YacTOThl CIy4alHBIX COOBITHH,
00CYyXJI€HHE TPUMEPOB CIYYaMHBIX COOBITHM, MAaJOBEPOSTHBIX U
INPAaKTUYECKH JOCTOBEPHBIX CIydallHbIX COOBITHI, UX POJM B HPUPOAE U
JKA3HU YEII0BEKA.

OnucareabHast
CTAaTHCTHKA.
PaccenBanue JaHHBIX
(79)

Otknonenus. Jlucnepcust yMcioBoro Habopa.
CrannaptHoe OTKJIOHEHHE YK CIIOBOTO
Habopa. J[uarpamMMel paccenBaHUsl.

OcBauBaTh TOHSATHSA: JHUCIEPCHS W  CTAaHJAPTHOE  OTKJIOHCHHUE,
HCIIOJIB30BATh O3TH XaPAKTCPUCTHUKU IJI ONMMCAaHUA paCCCBAHUS JJaHHBIX.
BbiiBUraTh runote3sl 00 OTCYTCTBUU WIIM HAJMYUH CBSI3U 10 AHarpaMMam
paccerBaHMsI.

CTpouTh quarpaMMbl pACCEUBaHUS 1O UMEIOIIUMCS TJAaHHBIM, B TOM YHCJIC
C MOMOIIHIO KOMITBIOTEPA.

Mmuo:xecTBa (7 4)

MHoxecTBO, MOAMHOKeCTBO. Onepanuu Haj
MHOXECTBaMHU: OOBEAMHEHUE, TEepPECEUCHHE,
JIOIIOJIHCHUE,

OcBauBaTh MOHATHS: MHOKECTBO, PJIEMEHT MHOKECTBA, ITOAMHOKECTBO.
BrImoHATE omepari HaJ, MHOXECTBaMU: OOBEIWHEHHUE, IMepecedcHue,
JIOTIOJTHEHHE.
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CaoiicTBa omepaluii HaJl MHOXECTBaMHU:
MIEPEMECTUTEIBHOE, COYETaTEeIbHOE,
pacIpenenuTeIbHOE, BKIIOUEHHUS.
I'padmueckoe mpencraBieHIEe MHOKECTB.

Hcnonp3oBaTh CBOMCTBA:
pacrnpeieuTeIbHOE, BKIIOYEHHUS.
Hcnonbs3oBark rpaduyueckoe MpeACTaBICHWE MHOXKECTB IMPH ONUCAHUU
pEeaNbHBIX MPOIIECCOB U SBJICHHUH, TP PEIICHUH 3a7a4 U3 IPYTUX yIeOHBIX
MPEIMETOB U KYPCOB.

NEPpEMECTUTCIILHOC, COUYCTATCIBHOC,

BeposiTHOoCTB OnemMeHTapHbIe COOBITHS. Cnyyaitasle | OcBauBaTh MOHATHS: JJIEMEHTApHOE COOBITHE, CIIydallHOE COOBITHE Kak
CJIy4aiiHOTO COOBITHS | COOBITHSL. brnaronpusTcTByIoUe | COBOKYIIHOCTb OIaronpUATCTBYIOIINX 3JIEMEHTApPHBIX COOBITHIA,
(119 JJIEeMEHTapHble  COObITHS.  BepoATHOCTH | paBHOBO3MOJKHBIE 3JIEMEHTAPHBIE COOBITHS.
coObITHii. OmBITEI C PaBHOBO3MOXHBIMH | Pemath 3a1aun Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHI 1O BEPOSITHOCTSAM
dJIEMEHTapHBIMA  COOBITHSAMU.  CITy4ailHBINA | 2JIEMEHTAPHBIX COOBITHIA CTy4ailHOTO OIBITA.
BBIOOD. Pemarp 3agauum Ha BBIUMCIEHHE BEPOSITHOCTEM COOBITUH B OMNBITAX C
[IpakTuueckas paborta «OnbIThI C | pABHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMH  COOBITHSIMH, B TOM 4YHCIE C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU | IOMOIIbI KOMIIBIOTEPA.
COOBITUSMU. [IpoBoauTh M H3ydaTh ONBITBI C PABHOBO3MOXXHBIMHM 3J€MEHTapPHBIMU
COOBITUSIMH (C HMCIOJIb30BAHUEM MOHET, HUIPalbHBIX KOCTEH, Apyrux
MoJiesIei) B X0/ MPAKTUYECKOM paboThl.
O0o0menune u | [IpencraBnenue  nanHbix.  OmnucarenpHas | [IoBTOpSATH M3yue€HHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.
cUcTeMaTH3alUs cTaTUCTUKA.  BeposTtHocTh  ciywailiHoro | Pemars 3ajaum Ha NOpeACTaBICHUE M ONHUCAHHUE JIAHHBIX C MOMOLIBIO
HU3y4EeHHOr 0 COOBITHSL. M3YYEHHBIX XapaKTEPUCTHUK.

marepuaJa (5 )

Pemate 3amaum Ha HaxoXJEHHE BEPOATHOCTH CIy4allHOro cOOBITHS (B
pamMKax U3y4eHHOro).




9 KJIACC

OO011ee KOJIMYEeCTBO YacoB — 34 yaca.

98

Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

[IpeacraBnenne  nanHbiX. OnucarenbHas
CTaTHCTHUKA. BepostHocTh  citydaiiHOTO
COOBITHSI.

B meuenue yuebnoco 2o0a: TOHHMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCHPUHUMATD (CIIyXO3PUTEJIBHO U /MM Ha CIIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud Y4eOHOHl AesITeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemarp 3amaunm Ha NpEeACTaBIECHUE M ONUCAHUE JAHHBIX C IOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemate 3amaun Ha HaxOXJEHHE BEPOATHOCTU CIIyyailHOro coObITHS (B
pamKax U3y4eHHOro).

BBenenue B Teopuio
rpados (6 v)

HepeBo. CBolicTBa aepeBa: €IMHCTBEHHOCTD
MyTH, CYUIECTBOBAHME BHUCSYEH BEPILMHBI,
CBA3b MEXKIY 4YHMCIOM BEPIIMH M YHCIOM
pé6ep. [IpaBuiio yMHOXKEHUS.

OcBauBaTh MOHATHS: JepeBO Kak TIpad Oe3 LMKIA, BHUCAYAs BEpIIMHA
(J1ucT), BETBB JiepeBa, MyTh B IEpPEBE, AMAMETP JIepeBa.

N3yuaTh cBoMcTBa JepeBa: CYLIECTBOBAaHME BHCSYEH  BEpLIMHBI,
CAVMHCTBCHHOCTL IMYTHU MCKAY ABYMs BCPIIMHAMHU, CBA3b MCKIAY YHCIIOM
BEpILKH U YuciIoM pEdep.

Pemarp 3a1aun Ha MOWCK U MEpPEUMCIICHHUE MyTEH B JepeBe, ONpe/eeHHe
yuciaa BepIMH wiM pébep B JepeBe, 00xoJ OMHApHOrO JAepeBa, B TOM
YUCJIC C TPUMCHCHUCEM IIpaBrJia YMHOXCHUS.

CayuaiiHble CcOOBITHS

(13 v)

[TpotuBomnonoxHoe coObiTHe. [Inarpamma
Oiinepa. OObeauHEHHE W IEpecedeHHe
coObITHil. HecoBmecTHbIe coObITHS. Popmyra
CIIOKECHUSA BEpPOSITHOCTEH. IIpaBuno
YMHOXEHUS BEPOATHOCTEM. YcnoBHas

OcBauBaTh MOHSITHS: B3aUMHO MPOTHUBOIIOJIOKHBIE COOBITHS, OTIEPAIH HAJ
COOBITHAMH, OOBETMHEHHE M TepecedeHrne COOBITHH, Auarpamma Diliepa
(Ditnepa—BenHa), COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

N3yuaTe T€OpEMBI O BEPOSTHOCTH OOBETUHEHHS JBYX COOBITHH ((hopmMyITbI
CJIOKEHHSI BEPOSITHOCTEH ).
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BEPOSITHOCTb. HesaBucumsle COOBITHSL.
IIpencraBieHue Ciy4aifHOro 3KCIIEPUMEHTA B
BHJIE JIEPEBa.

Pemarp 3amaun, B TOM 4HCI€ TEKCTOBBIE 3aJayd Ha OINpPEACIICHUE
BEPOATHOCTEH OOBEAMHEHUS M TMEpPeceYeHUs] COOBITHII C TOMOIIBIO
YHCIOBOM MPSIMOH, Tuarpamm Ditniepa, GOpMYIIbl CIOKEHHUS BEPOSTHOCTEH.
OcBauBaTh MOHATHS: NPABWIO YMHOXXEHHUS BEPOSTHOCTEH, YCIOBHAs
BEPOSTHOCTH, HE3aBUCHMBbIE COOBITHUS IEPEBO CIyYAHOTO OMBITA.

W3yuath cBoOiiCTBa (OMpeaesieHrs) HE3aBUCUMBIX COOBITUH.

Pemate 3a1aun Ha onpe/eieHle U UCTIOIb30BAHNE HE3ABUCUMBIX COOBITHIA.
Pemarp 3agaun Ha MOHMCK BEPOATHOCTEH, B TOM YHCIE YCIOBHBIX, C
VICII0JIb30BAaHUEM JIEPEBA CIIYYalHOT'O OIBITA.

JIeMEHTBbI
koMOuHaTopuku (6 )

KomOunaropHoe MIPaBUIIO YMHOXEHHS.
[lepecranoBku. @akrtopuan. CoueTaHus Hu
yucno coueranuil. TpeyrosbHuk [lackans.

[IpaxTrueckas pabota «Bpruucnenue
BEPOATHOCTEN c MCII0JIb30BAaHUEM
KOMOWHATOPHBIX ~ (PYHKUIUH  3JIEKTPOHHBIX
TaOJIULY.

OcBauBath MOHATUSA: KOMOMHATOPHOE  MPaBUIO  YMHOXEHHUS,
yHopsii0YeHHasl napa, Tpolka 0ObEKTOB, IEPECTAHOBKA, (pakTOpHall yucia,
COYETaHUE, YUCIIO COUYETAHMM, TpeyroibHUK [lackais.

Pemarp 3agaun Ha [epeynCICHME YHOPSAJOYEHHBIX IMap, TPOEK,
MEPEUYUCICHUE TEPECTAaHOBOK M COYETAHWW 3SJEMEHTOB Pa3jIMYHbIX
MHO>KECTB.

Pemarp 3amaunm Ha TOpUMEHEHHWE YHWCIA COYETaHMM B anredpe
(cokpaménnoe ymMmHokeHue, ouaHom HrrotoHa).
Pemarb, nmnpumeHsissi ~KOMOMHATOpUKY, 3aJaud Ha  BBIYHCIICHUE

BEPOSITHOCTEW, B TOM YHUCIIE C TOMOUIBIO IJIEKTPOHHBIX TAOJHII B XO[e
NPAaKTUYECKOH paboThI.

O0o00menue "

CHCTeMATH3AIMS
HU3Y4YEHHOT0
marepuaJa (5 )

DneMeHTbl KOMOWHATOPUKH.
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.

IToBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMK (4MciIa NEpecTaHOBOK,
YyHhclla COYETaHWM), Ha HaXOXKJIEHHUE BEPOSATHOCTEH COOBITUH C
OpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackais.

Pemate 3aaun Ha HaxoXKJAEHUE BEPOSTHOCTEH COOBITHH (B pamKax
M3YYEHHOT0).
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

DneMeHTbl KOMOMHATOPUKH.
BepositHOCTB CiTydaifHOTO COOBITHS.

B meuenue yuebnoco 2o0a: TOHHMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIyXO3PUTEIBHO W/WIN HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMM (4MCiIa HEPEeCTaHOBOK,
qycjia COYETaHWil), Ha HAXOXKICHHE BEPOSTHOCTEH COOBITHH C
IPUMEHEHHEM KOMOMHATOPUKHM, B TOM 4YHCIE C HCIOJIb30BaHUEM
TpeyrosnbHuka [Tackans.

Pemate 3aaum Ha HaxoXJAE€HHE BEPOSTHOCTEH COOBITMH (B pamkax
M3YYEHHOT0).

I'eomeTpuueckas
BEpPOSITHOCTH (4 4)

I'eomeTrprueckas BepoATHOCTb. CilydaliHBIN
BBIOOP TOYKM U3 (UIYypbl Ha IUIOCKOCTH, W3
OTpE3Ka, U3 YT OKPYKHOCTH.

OcBauBarh IOHATHE FCOMCTpI/IquKOI\/’I BEPOSATHOCTH.

Pemrats 3aJa4u Ha HaXOXACHUC BepOSITHOCTef/'I B OIIbITax, NpCACTaBUMBIX
KakK BLI60p TOYCK U3 MHOI'OYrOJIbHUKA, Kpyra, OTpE3Ka WU AOYTH
OKPY?>KHOCTH, YUCJIOBOI'O ITPOMECIKYTKA.

HcnbpiTanus
Bepnyaau (8 4)

Hcneiranne. VYcenmex un  Heymada. Cepus
HCIBITAaHUM 10 IepBOro ycmnexa. McnslTaHus
bepuynnu. BepositHocTu coObITuif B cepun
ucneitanuit bepuymu. [Ipaktuyeckas padora
«HcnublTanus bepuymnm».

OcBauBaTh NMOHATHSA: MCHBITAaHHE, 3JIEMEHTApHOE COOBITHE B MCIBITAHUH
(ycmex W Heynauda), cepusi HCHBITaHUI, HACTyIJIEHHUE IEPBOTO Yycexa
(Heynaun), cepus UCbITaHUN bepHysun.

Pemarp 3amaun Ha HaXx0XJIEHHE BEPOSATHOCTEH COOBITUH B Cepuu
UCTIBITAHUN JI0 TIEpBOrO YCIeXa, B TOM YHCJIE C MPUMEHEHHEM (POpMYIIbI
CYMMBI T€OMETPUYECKON MPOTPECCHH.

Pemiate 3agaun Ha HaXOXACHHE BCpOHTHOCTGﬁ 9JICMCHTAPHBIX COOBITHI B
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Cepud  UCHbITaHUM  bepHyinu, Ha  HaxOXIEHHE  BEPOATHOCTHU
OIPEIEIIEHHOIO YUCIIA YCIIEX0B B CEpUU UCTIBITaHUM bepHyim.

W3yuaTh B XOA€ NPAaKTUYECKOH pabOTBHl, B TOM YHCIE C IOMOIIBIO
IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTM B CEpUM MCIBITAaHUH
bepHyim.

Cuayyaiinasi BeJUYUHA

(8 4)

CiyyailiHass BeJIMYMHA W paclpeeieHue
BEPOATHOCTEN. MareMaTHyecKoe OKUIAHUE U
JUCTIepCcHs CiiydalHOW BenuuuHbI. [Ipumepsl
MaTeMaTU4eCcKoro OKHMJIaHUS KaK
TEOPETUYECKOTO CpEIHEro 3HAYEHUS
BEJIMYUHBI.

[lonsiTne o0 3akoHe OONBLIMX  YHCEN.
N3mepenue BEpOSITHOCTEM €  MOMOILBIO
qyacToT. [I[pumeHenne 3aKkoHa OONBIINX YHCET.

OcBOUTPh NOHATHSA: ClydaliHas BEJIUYHMHA, 3HAYECHUE CIy4YallHOW BEJIMYMHBI,
pacrpeeIeHre BEPOSITHOCTEH.

W3yuath u 00CyKIaTh IPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX CIIYyYalHbBIX
BEIMYMH (pOCT, BEC 4YeJIO BEKAa, YUCIECHHOCTb HACEJCHUs, JpYyrue
W3MEHYUBbIE BEJIMYMHBI, PACCMOTPEHHbIE B Kypce€ CTAaTHUCTUKH),
MOJICTIbHBIX CIIYYalHBIX BEJIMYWH, CBSI3aHHBIX CO CIIYYalHBIMHU OIIBITAMH
(Opocanue MOHETBI, UTPATBHON KOCTH, CO CIy4YailHBIM BEIOOPOM H T. I1.).
OcBauBaTh TOHATHUS: MAaTEMAaTUYECKOE OXKUJAHWE CIIYYailHOW BEIIMYMHBI
KaK TEOpETHUYECKOe CpeJHee 3HAYCHHE, TUCIEPCHUs CIIy4aliHON BETMYHUHBI
KaK aHaJIOT AUCIIEPCUM YUCIIOBOrO Habopa.

Pemarp 3a1aun Ha BBIUMCIICHHE MAaTEMaTHUYECKOTO OXKUJIAHUS U AUCIIEPCHH
JIUCKPETHOM CIyYaliHON BEJIMYMHBI 10 3aJJaHHOMY PACIPEACIICHUIO0, B TOM
qrclie 3aa4, CBI3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMHU.

3HAKOMHTBCS ¢ MAaTEMATHUYECKUM OXXKHJAHUEM W JUCTIEpCUEH HEKOTOPBIX
pacmpeienieHuid, B TOM 4YHCJE pacHpelesieHus CIy4ailHOW BEeTUYHHBI
«YUCIIO0 YCIEXOB» B CEpUHU UCIBITAaHUN bepHyim.

N3y4arh 9acToTy COOBITHS B TOBTOPSIIOIIMXCS CIYY4aWHBIX OMBITaX Kak
CIIyYalHYIO BEJIMYHHY.

3HaKOMHUTbCA C 3aKOHOM OosbmMx uucen (B ¢opme beprymmm): mpu
0O0JIBILIOM YHCIIE ONBITOB YaCTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.
Pematp 3a1aun Ha U3MepeHUE BEPOSTHOCTEH C MTOMOIIBIO YaCTOT.
OOcyxaTh pojb 3aKOHa OOJBIIMX YHCET B OOOCHOBAaHWUU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEM.

OO6cyxnaTth 3aKOH OOJBIIMX YHCEN KaK MPOSBICHUE CTaTHCTUYECKOU
YCTOWYMBOCTH B M3MEHUYMBBIX SIBICHUSX, POJIb 3aKOHA OONBIINX YHCEN B
MIPUPOJIE U B )KU3HU YEJIOBEKA.

O0o00menue "
CUCTEeMaTu3anusda

OnucarenpHasg
CIIy4aitHOTO

IIpencrasnenue
CTaTUCTHUKA.

JTAHHBIX.
BepositHOCTB

HOBTOpHTL HN3YUCHHOC U BBICTpAUBATh CUCTCMY 3HAHUH.
PemraTs 3aaa4 Ha OPCACTABJICHUC U ONTMCAHNUC JaHHBIX.
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H3Y4YE€HHOI 0 COOBITHSL. DOneMeHThl ~ KOMOMHATOpWKH. | PemaTh 3a1auyn Ha HAXOXJICHUE BEPOSTHOCTEW COOBITHIL, B TOM 4YHCIE B
MaTtepuaJa (10 4) CrnydaiiHble BEIMYMHBI U PACIIPEIEIICHUS. OTBITaX C PABHOBO3MOKHBIMH AJIEMEHTAaPHBIMU COOBITUSIMH, BEPOSTHOCTEH
00BEAMHECHUS U TIEPECEUCHUs] COOBITHIA, BRIYUCIISTh BEPOSATHOCTH B OIBITAX
C CEpUSAMM CITyYalHBIX UCTIBITAHUH.

B paznmene TemaTu4eckoro mraHMpOBaHUS paboyeit mporpaMmbl (TS KaKIO0TO Toja OOy4YeHHUS M BCEX MUCHUILUINH ITUKIIA
«MaremaTuka») MOTYT OBITh yYYTE€HBI BO3MOXHOCTH HCIIOJIL30BAaHUS DJIEKTPOHHBIX (IU(GPOBBIX) 00pa30BaTEILHBIX PECYPCOB,
SBJISTFOIIUXCST  y9€OHO-METOIUYSCKUMH MaTepualiaMi, pealu3yronmmu  aunaktudeckue BosMmoxHoctn WKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIHCTBY 00 00pa3oBaHMM (MYJIbTUMEIUHHBIC TPOTPAMMBI, JJCKTPOHHBIC YYCOHHKH U
pabouue TeTpaau, dSJICKTPOHHBbIE OWUOIMOTEKH, BUPTYaJbHBIC JIAOOPATOPUH, HTPOBBIE MPOrPaMMbl, KOJUICKIIMU HHU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB U/WIH JIP.).




C yuetoM auddepeHIIMpOBaHHOTO XapaKkTepa TPeOOBaHUN K TUIAHUPYEMBIM
0o0pa30BaTeNbHBIM pE3yJIbTaTaM TEKyIlas ¢ TMPOMEKYTOYHAsl aTTecTalus II0
y4eOHBIM TpeaMeTaMIMKIa «MaTeMaTHKa»IIPOBOIUTCS C  HCIIOJIb30BAaHHEM
pa3paboTaHHBIX MEJaroroM KOHTPOJbHO-U3MEPUTEIBHBIX MaTEpHaioB  (CM.
[Tpunoxenue A).

BrurrodeHne o0y4aronuxcss BO BHEIIHHE MPOIETYpPhl OICHKU JTOCTHXKEHUHN
1o mpeaMeram nukia «MaTtemMaTHKa», B TOM YHCIIE BCEPOCCUNCKHE TPOBEPOUYHbBIC
paboTHI U Ipyrue MoJ00HBIE MEPOTIPUATHUS, TPOBOJAUTCS TOJIBKO C JKETAHHS CaMHUX
oOydaromuxcsi €  HapymIEHUSIMH  CIyXal HMX  poAMTeneil  (3aKOHHBIX
IPEICTaBUTEIIEN ).

[Io pe3ynapTaraM MNPOMEXKYTOUHOM OIICHKH OBJIAJCHHUS COJEp>KaHUEM
npeaMeToB mMkia «MartemaTtukay TPUHUMAETCS pEIICHHE O COXPaHCHHH,
KOPPEKTUPOBKE  TIOCTABIEHHBIX  3a7ad, OOCYXIEHHS  Ha  IICHUXOJOrO-
NEeAarorndyeckoM  KOHCWiInyme  (y4eOHO-METOJMYECKOM  COBET€  W/WiIH
Ip.)oOpa3oBaTebHOM OpraHU3alMy C 1IEJIbI0 BBISBICHUS IPUYUH U COTJIACOBAHUS
IUIAaHa COBMECTHBIX JIEUCTBUM NEAArOrMYecKoro KOJUIEKTHBA, OpTraHU3aluu
B3aMMOJEHCTBHS C POJUTENAMU 00YYaIOIIEr0CsAC HapYIEHHBIM CIIyXOM.
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[Tpunoxenue A

IMoaxoab! kK oLeHKe 00Pa30BATENbHBIX Pe3yJbTATOB 00y4AIOIINUXCSC
HAPYLIEHUSIMM CJIyXa M0 y4eOHbIM npeaMeTam nnkia «MaremaTukay

[Ipu oreHke pe3ynbTaToB OO0y4YeHUsT MaTeMaTHKe, BKIIoYas anreopy,
r€OMETPHUI0, BEPOATHOCTh M CTATUCTHKY, HEOOXOIMMO YUUTHIBATH OCOOCHHOCTHU
pedyeBOoro M OOUIEro pPa3BHUTHS, MBICIUTEIBHON JEATEIBHOCTH OO0YYarOIIUXCSC
HapylIeHusAMHU ciayxa. Jlomyckaercs nuddepeHmpoBanHas OleHKa.

I'paduk u comepxaHue JTUATHOCTHK pa3pabaTbIBaeTCsl y4HUTEIEM U
yTBEpKJIAaeTCsd aJMHHHUCTpalnued oOpa3oBaTeiabHOM opraHu3auud. Kpurepun
OLIGHKH YCTHBIX M THCbMEHHBIX pabOT pa3pabaTbIBalOTCA OpraHU3aIUei
CaMOCTOSITENIFHO W (UKCUPYIOTCA B JIOKadbHOM akrte. [lpu ompeneneHuu
KPUTEPHUEB OIIEHKU CJEAYyeT YUYUThIBaThb OCOOble 0Opa3zoBaTelbHbIE MOTPEOHOCTH
oOyuyaromuxcsl ¢ HapylmeHusMu ciiyxa. OneHka pe3yJbTaToB OO0y4YeHHs JI0JKHA
BBICTPAUBATHCSA UCXOJ M3 MOHUMAaHMs TOTO, YTO OOYYarOIIMUKCS MOT OCO3HAHHO
YCBOUTD yueOHBIN MaTepual.

BaxxHpiM B olLieHKEe palOT SBISETCS TO, YTO BCE OIIMOKU JIOJKHBI OBITH
UCIIPaBJIECHBl, a IIOCIE JTOr0  3aKPEIUICHO IPaBUIBHOE  BBIIOJHEHHE
COOTBETCTBYIOIIUX JICMCTBUM.

Ha xaxxiom rogy 00y4yeHust IpOBOJSATCS Pa3IMuHbIEC BUJbI TUArHOCTHKU:

— cTapToBas (BXOJAHOE OLICHUBAHME);

— TeKyIlasi AUarHOCTHKA;

— IPOMEKYTOYHAsl JUArHOCTHUKA.

CraproBasi JMATHOCTHKA

Ha3nauenue cTapToBOil AMArHOCTUKU — BBISBUTH TOTOBHOCTH O0OYYarOIIUXCSI
K OCBOCHMIO MaTEeMaTUKH Ha MPEJCTOSALIEM IOy 00yUEeHHUsI; KAUeCTBO OCTATOUHBIX
3HaHWM O0O0ydYaromuxcsi 3a TMPEAbIAYIINA y4eOHbI TO0Ma; CIPOTHO3UPOBATH
METOJMYECKHE MPUEMBI, CPEICTBA KOPPEKLIMOHHO-TIEIarOTHYECKOTO BO3ACHCTBUSA
C y4yéTOM YpOBHS aKTyaJIbHOTO pa3BUTHs OOYyYalOUIMXCSd M MX MOTEHIMala K
OCBOCHHIO COJIEP KaHUS JAHHOW y4eOHOM NUCIIUIUIAHEI.

HenenecooOpa3Ho MpoBOIUTH CTapTOBYIO JUATHOCTHKY Ha 2-0il ydeOHOM
Hezlene: KOHTpPOJbHAash paboTa IMpeaBapsercss IOBTOPEHHUEM  OCBOEHHOI'O
Marepuana.

[To 3aBepiieHuM pabOThl OOyYAIOIMIMMCS TIPEAOCTABIISETCS BpeMs Ha
caMompoBepKy. B Xxoje Bcell KOHTpPOJIBHOM paboThl 00yYaroIIuecs MOTYT
MOJIb30BaThCS YEPHOBUKOM. B BHIE CHpaBOYHBIX MaTEpUATIOB OOYYarOLIMXCS
MOTYT OBITh MPEIJIOKEHBI (B ClIyyae HEOOXOAMMOCTH) aJITOPUTMBbI BBINOIHEHUS
TOTO WIM WHOTO BHJA JeATEIbHOCTH. [IpOJOIKUTENbHOCTh BBINOJHEHUS
OOYYarOIIMMUCS KOHTPOJIBHOM paboThl —1 ypoK.

Texkyuiasi AMarHOCTHKA

Texyias mpoBepka OCyIIECTBISIETCS B MPOLIECCE OCBOCHUS 00YUYaIOITUMUCS
KaKI0i Tembl. OHa MPOXOJUT B BUJIE ONPOCOB, BBITOJHEHHS CAMOCTOSTEIbHBIX
pabotr. Kpome TOro, mo HuKIy H3yYEHHBIX TEMAaTUYECKUX pPa3/esiOB YUHUTENb
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OpraHu3yeT KOHTPOJbHBbIE PabOThl MO YKa3aHHBIM B IpPOrpaMMe TEMaTHYEeCKHM
pazzenam.

B konme xkaxaol ydeOHOM YETBEpPTH B paMKax TKYIIETO KOHTPOJIS
00s3aTEIbHO OPTraHU3YeTCS MOHUTOPUHT, OPUEHTUPOBAHHBIK HA HPOBEPKY
BOCHPUAMUS HA CIYX U 80CHPOU3BEOCHUS MEMAMUUECKOU U MEePMUHOI02ULEeCKOl
JIeKCUKU YYeOHOU OUCYUNIUHBL, A MAKHCe JEeKCUKU N0 Op2aHusayuu y4yeOHOL
OdesimenvHocmu. JlaHHasg TIpoBepKa IUTAHUPYETCS U TPOBOJUTCS YUHUTEJIEM-
IPEIMETHUKOM COBMECTHO C y4YUTeNeM-Ie(eKTONoroM (CypIomneaarorom),
KOTOPBIM BEIET crenuanbHble (KOPPEKIMOHHbBIC) 3aHsATUs «Pa3BuTHE BOCHPUSITHUS
Y BOCIIPOM3BEACHUS YCTHOM peum».

OyenusaHnue KOHMPOJILHOU pabOmbl

OTBeT O1leHUBaeTCA OTMETKOM «5» B CIEIYIONIUX CIydasx:

— paboTa BBIMOJIHEHA TOJTHOCTHIO;

— B JIOTMYECKUX PACCYXIACHUSIX U 00OOCHOBAHWU PEUICHUSI HET MPOOENIOB U
OINOOK;

— B pEIlIEHUU HET MAaTeMaTHYEeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OIHCKA, KOTOPAas HE SABJIAECTCS CJICACTBHEM HE3HAHUS UM HETIOHUMAaHUS y4eOHOTO
MaTepuana).

OtMeTka «4» CTaBUTCS B CIEIYIOLIUX CIy4dasiX:

— paboTa BBHINOJHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS
HEJOCTaTOYHbl (€CIM yMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SBHIIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JOMYLIEHbl OJHA OLIMOKAa WJIM €CTh JBa-TPU HEA0UYETa B BBIKJIAJKAX,
pUCYHKaX, 4epTexkax win rpadukax (ecau 3T BUABL pabOT HE SIBISIIUCH
cHeuaibHbIM 0OBEKTOM MPOBEPKH).

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyYasx:

— JomymieHo OoJsiee OJHOM OIMOKK WM Oojee ABYX-TPEX HENOYETOB B
BBIKJIQJIKAX, dYepTekax Wi rpadukax, HO oOydaronuiics  oOiamaer
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ot1MmeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

—  JIOTYIIEHbl  CYIIECTBEHHbIE  OLIMOKH, JEMOHCTPUPYIOIIHME, YTO
oOy4aromuiicss He 001a1aeT 00s13aTeTbHBIMI YMEHUSIMU 110 TJAHHOM TeMe B TIOJTHOM
Mepe.

IIpomeKyTOYHAS TUATHOCTHKA

[IpoMeXyTOUHBI KOHTPOJb MO3BOJSET YCTAaHOBUTH YPOBEHb OCBOCHHUS
OoOy4JaromuMHUCs TMPOTPAMMHOTO MaTepuajia MO0 OKOHYAHUU KaxkJIoW ydeOHOMU
YETBEPTH/TPUMECTpPA U Ha KOHEl yuyeOHoro roaa. Bpems BeinmonHeHus: padoTsl —1
ypok. B koHTposbHOU paboTe 1ienecoo0pa3Ho 00ECneYuTh COUeTaHUE 3aJaHUM
0a30BOT0 M MOBBIIEHHOTO YPOBHEH.




