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Pabouas nporpamma no npenmery «Marematukay ajapecoBaHa
00y4JaromuMcs ¢ HapyIICHUSIMU cliyxa (B T. 4. KOXJICAPHO UMILJIAaHTUPOBAHHBIX ),
MOJTy4aroluM OCHOBHOE o01ee oopazoBanue. [Iporpamma paspaborana Ha
ocHOBe DeepaibHOTO TOCYAAPCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
ocHOBHOTO 0011er0 00pazoBanus (IIpukaz Munnpocsenienus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBad MUHUCTEPCTBOM IOCTULIMM Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep — 64101) (nanee — ®I'OC O00),
Konuenuuu pazsutust Mmarematruueckoro oopa3zoBanus B Poccuiickoii @enepanmu
(yrBepknena pacnopsbkenuem [paBurensctBa Poccuiickoit @enepanun ot 24
nexadps 2013 r. Ne 2506-p), nmporpaMmMbl BOCIUTAHUS — C YUETOM IIPOBEPSEMbBIX
TpeOoBaHul K pe3yibTaTtaM ocBoeHuss OCHOBHOW 00pa30BaTeIbHOM MPOrpPaMMBbI
OCHOBHOT'O 00111eTr0 00pa3oBaHUsl.

IHosicHuTEbHASA 3aIUCKA

MaremaTtuka, SBISSCh OJHUM W3 CHCTEMOOOpa3yrIIUX MPEAMETOB
MaremaTuka, SBJISISICH OJHUM M3 CHUCTEMOOOPa3yIOIIMX MPEIMETOB IIKOJIBHOTO
0o0pa3oBaHUs, UTPaeT BAXKHYI POJb B JIMYHOCTHOM M KOTHUTHBHOM pPa3BUTHUH
oOyJaromuxcs ¢ HapymeHusiMu ciyxa. CozepikaHue JaHHOTO Kypca COJICHUCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS, OBJIAJICHUIO PAllMOHAIBHBIMU CIIOCOOAMHU U
npuéMaMi OCBOCHHS MaTEMAaTHYECKOTO 3HAHHUS, OCO3HAHUIO 3aKOHOB, KOTOPBIC
JeXKaT B OCHOBE HM3YYaeMbIX SIBICHUM, a TAKXKE CYLIECTBYIOLIMX B3aHMMOCBA3EH
MEXIY SIBICHUSMH.

3HauuTeNbHA POJIb Kypca MaTeMaTHUKHU JJIA OBJIAJEHUS OOYydYaroUMHUCS C
HapyIICHUSIMUA CJIyXa COLMAJbHBIMU KOMIIETEHIIMSAMHM, BKIIOYAs CIOCOOHOCTD
pemaTh 3HauYMMBbIE ISl MOBCEAHEBHOW KW3HU YEJIOBEKa NMPAKTUYECKHUE 3a]ayH,
YMEHHE HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS Uil M3YyYEHHUS OKpYKarolieH
JIEHCTBUTEILHOCTH.

CoaepxaHue Kypca MaT€MAaTHKU SBISETCS BaXHbIM W JJISl YCIIELIHOIO
OCBOCHHUS MPOTPAMMHOIO Marepuana 1Mo IPYruM y4eOHBIM IUCIMILTAHAM, IS
IPOJIOJKEHUST 00YUEHUSI B CUCTEME HEMPEPHIBHOTO 00pa30BaHMsl, AJIs MTOATOTOBKH
NOAPACTAOUIETO MOKOJIEHUS K TPYJOBOM JESATEIBHOCTH — B CBSI3U C HEOCTIOPUMOM
pOJIbI0O  MaTeMaTHUKM B  HAYyYHO-TEXHUYECKOM IpPOrpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

OO0mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYuebnas mucnuruimHa «MaTtematnka» ocBamBaercs Ha ypoBHe OOO 1o
Bapuanry 2.2.2 AOOII B nposioHrupoBaHHble CPOKU: € 5 1o 10 KIacchl.

OCHOBHBIMH JIMHUSIMHU COJIep)KaHus ydeOHoro kypca B 5—10 kmaccax
ABJISIIOTCS cienyromue: «Yucna u BelUMCIEHUs», «Anredpay («Anredpanyeckue
BBIpQXKEHUSD», «YPaBHEHUS] U HEpaBEHCTBa»), «DyHkuun», «l'eomerpusi»
(«'eomerpuyeckue QGurypsl m uX CBOWCTBa», «M3MepeHHE TEOMETPUUYECKHUX
BEJINYUHY), «BEpOSITHOCTh U CTATUCTUKAY.

Pa3Butre yka3zaHHBIX JIMHUM OCYIIECTBIISIETCS MapajiesIbHO: KaxXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, HO MPHU 3TOM B TECHOM B3aUMOJCHCTBUHU.
Kpome Toro, nx o0beAMHSET JOTHYECcKasi COCTABISAIONIAs, TPAAUIMOHHO MPUC yIast



MaTeMaTHKe W MPOHU3BIBAIOIIAS BCE MAaTEMATHYECKUE KYPCHI M COJEPIKATCIbHBIC
muauu. ChopmynupoBanHoe Bo PI'OC OOO TpeboBaHuEe «yMETh ONEPUPOBATH
NOHATUSMHU:  OINpEAeNieHHe, akKcuoMma, TeopeMma, OKa3aTeNbCTBO; YMEHHE
pacmo3HaBaTh WCTUHHBIC W JIOKHBIC BBICKA3bIBAHWS, MPUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKAa3bIBAHUS U OTPUIIAHHS BHICKA3BIBAHHIN OTHOCHTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUECKUX YMEHHI pacrpenesseTcs Mo BCeM
rojgam oOydenust Ha yposHe OOO.

B mpormecce ypokoB MaTeMaTHK{ OOyYalomUecs C HapyHICHUSMH CIyXa
3HAKOMSATCSl C Pa3HOOOpPa3HBIMH MAaTEMAaTHUYECKHUMH TMOHATHSIMH U TEPMHUHAMU, C
MaTeMaTudecKkoil (paszeosorueil, YTO TO3BOJISIET CTUMYJIHPOBATH PEUYCBOC
pa3BUTHE W TpeojoyieBaTh ero Hemoctatku. M, HaobopoT, Omaromaps
COBEPIICHCTBOBAHUIO CIIOBECHOW peYM TPOUCXOAMT Hamboiee TIIyOOKoe W
OCHOBaTEJIbHOC  OCBOGHHME  MaTEMaTH4YECKOrOo  3HaHWsd,  (opMuUpOBaHHE
a0CTPaKTHOTO MBINUICHUS. B JaHHOW CBSI3W CYIIECTBEHHAs pOJIb B OOYYCHHH
MaTeMaTUKe TPHHAIICKHUT CIoBy. B cooTBercTBHM €O  crienuukoi
00pa3oBaTeIbHO-KOPPEKIIMOHHON  pabOTBl B XOJ€ YPOKOB  MaTEeMaTHKH
npeIycCMaTPUBACTCS TPEABbSBICHHE BepOadbHBIX HWHCTPYKIMH, ITOCTaHOBKA
CIIOBECHBIX 3aJa4, NOOYXJCHHE OOydYarIIMXCd K PaCCyKICHHUSM BCIYX,
KOMMEHTHUPOBAHHUIO BBIMOJTHACMBIX JICHCTBUH, OOBSICHCHHIO OCYIICCTBIEHHBIX
orepanuii. YYuTenb JODKCH CO371aBaTh YCIOBHS, IIPH KOTOPHIX Y 00yUYAOIIHUXCS C
HApYIICHHBIM CIIYXOM OyJIeT BO3HHKATh IMOTPEOHOCTH B PEUYCBOM OOIICHUU IS
NOJIydeHUsT TOW WJIM HWHOM MaTeMaTH4YecKoW uHpopmamuu, a TaKxke
TUTAHUPOBAHUS, BBITIOJTHEH U, IPOBEPKHU MPAKTUYECKUX nercTBUM
MaTEMaTUYECKOTO COJEPIKAHUS.

KornutuBHas cocrapisomas Kypca MaTEMaTHKH TO3BOJISIET OOECIEUUTh
KaK TpeOyeMblii CTaHIapTOM HEOOXOIUMBIN (0a30BBIM) YPOBEHb MaTEMaTUYECKOM
MOJICOTOBKH, TaK M TIOBBINIEHHBI ypOBEHb, HEOOXOIUMBIM I YIIIyOJIEHHOTO
U3YYCHHsI TIPEeIMETA.

Kypc wmarematuku uMeeT SApKO  BBIPAXEHHYIO  BOCIHUTATEIbHYIO
HaNpaBJICHHOCTh. biaromapss pa3HooOpa3HbIM BUAAM JEATEIBHOCTH U (GopMam
opraHuzanud paboThl O00yYalONIMXCS Ha YpOKaX MaTEeMaTUKU MPOUCXOIUT
BOCIIUTAaHUE  IIEJCYCTPEMIIEHHOCTHA,  BOJH, HACTOWYMBOCTH, OCO3HAHHOM
MOTPEOHOCTH TIOBOJAWTH HAYATOE JICNIO 10 KOHIIA. BBITIOJIHSS T€ WM WHBIC 3a]aHus,
oOydaromuecsi ¢ HapyImICHUSIMH CIyXa OCO3HAIOT, YTO HEOPEKHOE OTHOIICHHE K
paboTe, OTCYTCTBHME COCPEJOTOYCHHOCTH TMPU PEIICHWHW MPUMEPOB, 3ajad,
OCYIIECTBIICHUU Tpadudeckux pabor W Ap. OOYCIOBIMBACT BO3HUKHOBCHHUE
ommnOok. OcCyIecTBIsAs JACSITENBHOCT, B Tpymme, B TMOATPYIIAX, I[apax,
oOydJaromuecsi C HapyIIeHHWEM cliyXa ydarcs OeCKOH(IUKTHBIM crocobam
penieHus MPoOJEMHBIX CUTYAIU, CIOPHBIX BOTIPOCOB, MPUHSATUIO HHOTO MHEHUS,
YBaXXEHUIO K TOYKE 3pEHUS IPYTOro YeI0oBeKa.

ConepxaHne ypOKOB MaTeMaTHKH TO3BOJSIET TaKXkKe OOecreunBaTh
ACTETHYECKOE BO3/ICHCTBHE HA JIMYHOCTh, B YACTHOCTH, 3a CUET MPEIbSIBICHUS
aKKypaTHO BBITIOJTHEHHBIX JUJAKTHUECKUX TIOCOOMH, aHaimm3a wu300pakeHU,
MPEICTABICHHBIX B YUYCOHUKE, BKIIOUAs T€OMETPUUECKAN MaTepral.



OcBoenue 0OyYarOUIMMUCA C HapyLIEHUSIMU CIyXa [POrPaMMHOIO
Marepuajia 1Mo MaTeMaTHUKE OCYIIECTBIISIETCS MPEUMYILIECTBEHHO Ha YpOKaX IOA
pykoBojacTBOM yuuTens. OpaHako i MPOYHOTO OCBOEHMS COJIEpXkaHUs Kypca
TpeOyeTcs MNpeayCMOTPETh pEryJspHOE BBINOJIHEHHE JOMAlIHUX 3aJaHuil,
MCKJIIOYasi JHU MPOBEACHUS KOHTPOJIBHBIX paboT. Ilpu onpeaenenun conepxaHus
1 00bEMa TOMAIIHETo 3aJaHusl HEOOXOAMMO YUYECTh HEIOMYCTUMOCTb NEPErpy3KH
oOyyJaromuxcs y4eOHbIM MaTeprajIoM.

[Iporpamma BKJIIOYA€T TIPUMEPHYIO TEMATUYECKYI0 U TEPMUHOJIOTHYECKYIO
JEKCUKY, KOTOpas JOKHAa BOWTH B CJIOBAapHBIM 3amac OOy4alolUXcs C
HapyUIEHUSIMU CIyXa 3a CU€T LeJeHanpaBiIeHHOW OTpaOOTKU, MPEXIE BCEro, 3a
CU€T BKJIIOYEHUSI B CTPYKTYpPY CIOBOCOYETaHUH, MPEIJI0KEHUN, TEKCTOB, B T.4. B
CBS3U C (POPMYIMPOBKOM BBIBOJIOB, BBIJIBUKEHUEM THUIIOTE3, O(POPMIICHHEM
JIOTUYECKUX PACCYKACHUM, MPUBEICHUEM JJOKA3aTeIbCTB U T.II.

Ilpunyunvr  peanuzayuu-obpazoeamenbHO-KOPPEKYUOHHOU — pAOOmMbl  Ha
VPOKAX MAmeMamuKu.

B cootBercTBUM C npunHyunom HayyHocmu B Xoje 00pazoBaTeIbHO-
KOPPEKIIMOHHOTO  Mpolecca MNpeAyCMaTpUBaeTCs, BO-TIEPBBIX, BBIOOD U
IpeabsBICHNE MaTepuaia B COOTBETCTBHU C TPEOOBAHUAMH U JIOCTHIKEHUSIMHU
COBPEMEHHOW HayKH, BKJIIOYasi MaTEMATHUKY, M€1aroruKy, CypAOINeaaroruky 1 ap.
Bo-BTOphIX, mnpuoOpeTaeMpie  OOydYaOIIUMHUCS  3HAHUS  JOJDKHBI  OBITh
CUCTEMHBIMH. BocrpusiTue HOBOTr'o MpeaAcTaBlieT cOOOM MPOIECC, B KOTOPOM
Ka)XJI0€ BIIEPBBIE OCBAMBAEMOE SIBJICHHE, TOT WJIM WHOM HE3HAKOMBIM OOBEKT
paccMaTpHUBAIOTCS B CHUCTEME DPAa3HOOOPA3HBIX CBS3€H C MHBIMU SIBJICHUSMU U
00BEKTaMM: CXOJIHBIMH M OTJIMYHBIMHU. B-TpeTbux, npeabsBiseMblii Matepuai
JIOJIKEH OBITh TOCTOBEPHBIM, paclojarath NOJJIMHHBIM HAYYHBIM OObsicHEeHHEM. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM  MpOIleCCe Ha ypoKax MaTeMaTHKUh He
JOMyCKaeTcs ByJbrapu3alus, Ype3MepHas YNPOUIEHHOCTh U3JI0KEHUSI 3HAHHUM CO
CCBUIKOM Ha 0COOCHHOCTH 00yYaromuxcs, 00ycIOBICHHbIE HApYIIEHUEM cliyxa. B
COOTBETCTBUM C JAHHbIM [PUHLUIOM MPEAyCMaTPUBAETCA  BOIUIOLIECHHE
MaTEMaTUYECKUX MPEJICTABICHUN U MTOHATUN B TOYHBIX CIIOBECHBIX 0003HAUCHUSX,
onpeneneHusx. Kpome Toro, BaKHbIM yCIIOBHEM IMPUHIIMIA HAYYHOCTU SIBIISETCS
Takasg OpraHus3anus o0pa30oBaTEIbHO-KOPPEKIIMOHHOTO IIpollecca, Korma y
oOy4JaromuXxcs ¢ HapyMICHUAMH ClyXa (OpMHUPYIOTCS abcTpakiuu U 0000IeHus
KaK SMIIUPUYECKOTO, TaK U TEOPETUYECKOTO TUIA. DTO MPEANOIAraeT MOCTUKEHHE
BHYTPEHHUX CBSI3€M M 3aKOHOMEPHOCTEHM MAaTEMaTUYECKUX SIBICHUM, OTHOIIECHUM,
3aBucumocteil. HaydHocTh B 0oO0ydeHMH wmarematuke (anrebpe, TeOMETpHUH)
oOecrieuynBaeTcss TakkKe 3a CYET MPEJOCTABICHHUS MaTepuala, Kacarolerocs
HUCTOPUYECKOIO PA3BUTHUS 3TOM HAYKH U €€ COBPEMEHHBIX IOCTUKEHHIA.

B cootBercTtBUM ¢ npuHyunom passugarowezo o0Oyuenus TpedOyeTcs
o0OecrieuynBaTh CTAHOBJICHHE TIIO3HABATEIBHBIX M TBOPYECKUX CIOCOOHOCTEM
oOydJarommXxcs, yMpaBlIeHHEe TEMIIAMH W COJEpPKAaHUEM HUX MaTeMaTHUYeCKOTO
Pa3BUTHSA 3a CUET COOTBETCTBYIONINX BO3AeHCTBHUM. B pesynbrare oOydenue Oyaer
«BecTH» 3a coboi passutme. Ilpu 3TOM TpeOyercs mMpeabsBICHHUE MaTepuana C
y4€TOM 0COOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH, PEUEBBIX M IMO3HABATEIIbHBIX
BO3MOKHOCTEM, MHAUBUIYAJIbHBIX OCOOCHHOCTEW OO0yYarOUMXCsl C HAPYLICHUSIMU



cinyxa. Kpome Toro, mpeaycmaTpuBaeTcsi BKIIOUEHHE B COJEpKaHUE YPOKOB Kak
PENPOAYKTUBHBIX 3aJaHUM, TaK MW CO3JAaHUEC CUTyalluid II03HABAaTEJIbLHOIO
3aTpyJHEHUs, 3aJaHuii NpoOJEeMHOTo xapakrtepa. B ducie TumoB 3ananuit
npeaycMaTpUBAETCS BHICOKUM yENbHBIM BEC TaKUX, KOTOPhIE TPEOYIOT aKTUBHOTO
WCIIOJIb30BaHUs CIOBECHOU peyH.

C yu€tom npunyuna eocnumseisaoweco ooy4ieHus MpOrpaMMHBIN MaTepua
JIOJKEH OBITh OPUEHTUPOBAH HA PA3BUTHUE Y O0YUYAIOIIMXCS ¢ HAPYIICHUSAMH CITyXa
MOJIOKUTENIbHBIX MOPAJIbHBIX W HPABCTBEHHBIX KauecTB. YUEOHBI Marepual
Ha3BaHHOTO Kypca 00jaJaeT 3HAYUTEIbHBIM BOCIHTATENILHBIM MOTEHIIMAIOM, B
CBSI3U C YEM JIOJKEH MCIIOJIb30BAThCS IS PACIIMPEHUS] Kpyro3opa o0ydarommuxcs,
pPa3BUTUSA  KYJbTYpPhl YMCTBEHHOTO TpPYyJa, COBEPIICHCTBOBAHUS HABBIKOB
palMoHaIbHON opraHu3anuu padbotsl U ap. K 3HaunMbIM (hakTopam peanusaiuu
MPUHIMIIA BOCIUTHIBAIONIETO OOYUYEHHUSI OTHOCSTCS TJIYOOKOE 3HAaHHE MpeaMeTa
YUHUTENIeM, HHTEPECHOE U IOCTYITHOE JJIsl OOYJaIOUIMXCsl U3JI0KEHUE MaTepHaa.

Ipunyun cessu 0byuenus ¢ dxcusnbio TpeOyeT, YTOObI MPU OCBOCHUHU 3HAHUM
oOydJaromuecsi ¢ HapyHICHUSMH CJIyXa, C OJHOM CTOpPOHBI, ONHPAIUCH Ha
COOCTBEHHBIN KU3HEHHBIM W TpakTUueckuil ombiT. C APYrol CTOPOHBI, BaXKHO
obecrieurBaTh MPUBJICUCHHE TPUOOPETEHHBIX 3HAHUW U YMEHHUH B MOBCEIHEBHOM
KU3HCHHOM TIpaKTHKe, B Pa3HBIX BHAAX JesATeNbHOCTH. IIpemycmarpuBaercs
peryisipHoe O3HaKOMJIEHHE OOYydYalolmUXCcsli C TeM, KaK 4YeJIOBEK HCIOJIb3YeT
MaTeMaTHYEeCKUE 3HAaHUS B PaA3JIMYHBIX COIMAIBHO-OBITOBBIX CHUTyalUsX, Ha
MPOU3BOJICTBE U T.II.

Ilpunyun npounoco yceoenus 3nHanuii 0co00 3HAYMM B OOpa3oOBaATEIBHO-
KOPPEKIIMOHHON paboTe B CBSI3M C OCOOCHHOCTHIO OOYUYAIOIIMXCS ¢ HapyHIEHUEM
CllyXa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBaeMbIM y4eOHBIM Matepuan. B
JAHHOM CBS3M ISl aJICKBATHOTO OCO3HAHUS M MPOYHOrO 3allOMUHAHUS MaTepuala
TpeOyeTcsi omopa Ha BCE COXpaHHBIE  aHAJIW3aTOPbI,  HCIIOJIb30BaHUE
KMHECTETUUCCKHUX ONIYIICHUH B BOCIIPUSATHH MAaTeMAaTHUYECKUX 00BEKTOB. BaskHBIM
TaKXe SIBJISIETCA YBSI3bIBAHME BHOBBH 3alIOMHHAEMOIO0 C paHEEe IMOJYYCHHBIMU
3HAHUSIMU, BKJIFOUCHHE HOBOTO 3HAHUA B YK€ CJIOKHUBIIYIOCS CUCTEMY; Pa3BUTHE
CIIOCOOHOCTH K  OINOCPEJOBAHHOMY  3allOMHHAHHWIO,  COBEPIICHCTBOBAHUE
COOTBETCTBYIOIIUX  MBICIUTEIBHBIX TpUEMOB. Tpedyercss TPeaycMOTPETh
CUCTEMATHYECKOE HCIOJIb30BAHUE YINPA)KHEHUN Ha TMOBTOPEHHE M 3aKPEIICHHE
MIPOIICHHOr0 MaTepuasa ¢ BKIIOYEHUEM B TIOBTOPEHUE AIIEMEHTOB HOBU3HBI.

Ilpunyun ucnonv3osanus HaeasOHOCmMuU TPEAYCMATPUBAET IOCTETICHHBIN
Mepexo]l OT HarjdsiJHOCTA K CJOBY, COYETAaHHWE HAIVISIAHOCTH CO CJIOBOM.
Peanuzanus panHOro mnpuHIMMA TpeOyeT ydéTa TOro, YTO HATJISAIHBIC BHUIBI
MBIIIUICHUSI HAXOMSTCS B TECHOM B3aMMOJICHCTBUU CO CJIOBECHO-JIOTHUYECKUM
MbllIUIeHUEM.  J[aHHOe ~ B3aMMOJEHCTBHME  HAUYMHAETCA C  MBICIEHHOTO
dbopMupoOBaHUS HAIJSIIHBIX 00pa30B Ha OCHOBE CIIOBECHOTO TEKCTa (Hampumep,
ycIIOBHS 3a7a4n) B (hopMe TepeBojia Ha S3BIK 00Pa30B COJEPKAHUS ATOTO TEKCTa
(3amaun) — yCTHOTO JU0O MHUCHhMEHHOTO. B MaHHOM ciydae HarIsHbIA MaTepua
MpeACTaéT B BUJE BHEIIHEH OMOPbhl BHYTPEHHUX JNEHUCTBHI, KOTOPBIE BBITOJIHSET
oOyyJaroluiicsi ¢ HapylIEHHbBIM CIYXOM MOJi pyKOBOJCTBOM menarora. [lo mepe
OBJIQJICHUSI MATEMATUYECKUMU MOHITUAMH, a0CTPAKTHO-JIOTUYECKUM MBIILICHHEM



[JIAaBHOE COJiepKaHue B OOYYCHUH MATEMATHKU COCTABJISIOT HE CaMH IMPEIMETHI,
SBJICHUSI, a CYHIECTBYIOIIME MEXAYy HUMH CBSI3M U OTHOIICHUS. OObIYHOU
HarJISITHOCTH CTAHOBUTCSI HEIOCTATOYHO, B CBSI3U C YEM BCTYMAET B CUITY NPUHYUN
mooenuposanusi. OH HE TPOTUBOMOCTABICH MPUHIUITY HATJISIHOCTH, a SIBIISETCS
ero BbICIIeW cryneHblo. bmaromaps MoaenupoBaHui0  oOydaromuecs ¢
HapyIICHUSIMA CIyXa B HArjasigHOM BHJE (IIOCPEACTBOM CXeM, TpadUKoB,
YepTEKeil) OCBAaMBAIOT METOJIbl U CIOCOOBI MO3HAHUS M3Yy4aeMbIX OTBIICUEHHBIX
CBS3¢d M OTHOUICHWM MEXKAYy TMpeaMeTaMu, SBJICHUSMU, TIIOUCKA HOBBIX
BHYTPEHHUX OTHOLICHUW W 3aBUCUMOCTEH. B CBOI0O ouepenb, HEYMEPEHHOE
WCIIOJb30BaHUE CPEJCTB HAIVBSIAHOCTH MOXET OTBJIEKaTh OOYydYaronuxcsi OT
MOCTaBJICHHON TMepell HUMHU Y4ueOHOM 3agauu. B COOTBETCTBUU C ITUM HE
mpeayCMaTpUBAETCS 3aJiep’KKa Ha HArjasaHbIX (opMmax JAeucTBui, crocoOoB
BBITIOJIHCHUS 3aJlaHU B TEX CIydasX, KOorja y oOydaroluxcs ¢ HapylICHUsIMU
ciyxa cGOpPMUPOBAHBI MBICIICHHBIE 00pa3bl 3Tux JedcTtBuil. OaHAKo TpH
BO3HMKHOBEHUU TPYJIHOCTEH B CBS3U C OCBOCHHEM MaTepuaia, IpeJCTaBICHHOTO B
OoTBIICUEHHOW  (opme, TMpeaycMaTpuBaeTCs  BO3BpallleHWe K  HarjsiHO-
MIPAKTUYECKON OCHOBE 3aJIaHUs.

Ilpunyun unousudyanbHo2o nooxooa K oOyuarwumcs B YCIOBHIX
KOJUICKTUBHOTO OOyYeHHUsT MaTeMaThKe NpeaycMaTpuBaeT Yyd4é€T TOro, 4YTO
YMCTBEHHBIC, pEYEBbIC, KOMIICHCATOPHBIE BO3MOXXHOCTH OOYYaIOIMIMUXCS €
HApYUICHUSIMU CllyXa pas3luyHbl. B 3Toi CBsA3u TpeOyeTcss MHAMBUAYATU3ALIUS
3a1aHUM MO KOJIMYECTBY M COAEPKAHUIO, MPEyCMAaTPUBAIOTCA PA3JIMYHbIE MEPBI
MIOMOIITY Pa3HBIM 00YYaOIIUMCS.

Ilpunyun onoper 6 00yueHUU Mamemamuxe HA 300pPOBble  CUNbL
obyuaroujecocsi TpeOyeT KOPPEKIIMOHHOW HAIpPaBICHHOCTH 00pa30BaTEIbHOTO
nporecca. Odyyaronyecs: ¢ HapyIUICHUSIMU CIIyXa OBJAJ€BalOT MaTeMaTUYECKUMHU
3HAHUSIMH TPEUMYILIECTBEHHO IOCPEACTBOM CIYyXO-3pUTEIIBHOTO BOCHPUSATHUSA
y4eOHOrO Marepualia ¢ aKTUBHBIM TPUBICYCHUEM COXPAHHBIX AaHAIN3aTOPOB,
NOJIKPEIJIsiE W pacliupsisi TOJydaeMble 3HaHUA Oyarogaps MPaKTUYECKOM
NEeATENbHOCTH, YyBCTBEHHO, TaKTUJIBHO, 0CS3aTeJIbHO BOCIIPUHUMAs
MaTeMaTU4YecKue OOBEKThl U fABJICHUA. PazHooOpa3Hble BHUIBI JIEATEIBLHOCTH,
Harpy»as pa3jiuvyHble aHAJU3aTOPbI, YAlle UX COUYETAaHUSs, MO3BOJISIIOT CO3aBaTh B
co3HaHWU Ooyiee SICHbIE W TPOYHBbIE OOpa3bl TMOHATUS  M3Y4aeMOro
MaTeMaTU4YeCKOro MaTepHaia.

Ipunyun oessmenvbHoCmMHO020 NOOX00A OTPAKAET OCHOBHYIO HAIIPaBJIEHHOCTD
COBPEMEHHOW CHUCTEMBI 00pa30BaHUS OOYYArOMIETOCS C HApYIICHHBIM CIyXOM, B
KOTOpPO# NIeATeNbHOCTh PACCMATPHUBAETCSl Kak mporecc (popMupoBaHus 3HAHHM,
YMEHUH W HaBBIKOB M KaK yCIOBHE, OOecrleunBaroniee KOPPEeKIMOHHO-
Pa3BUBAIONIYI0 HAIMpaBIEHHOCTh 00pa3oBaTesibHOrO mpouecca. Ocoboe MecTo B
peanuzalMyd  JAHHOTO  MPUHIMIA  OTBOAUTCA  MPEIMETHO-IPAKTUYECKOM
NEATEeNIbHOCTH, KOTOpas pacCMaTpUBAeTCs KakK CpEeACTBO KOPPEKLIHH U
KOMIICHCAIIUHA BCEX CTOPOH TMCUXUKHA OOYUYaIOMIETrocsl ¢ HAPYIIEHHBIM CIIyXOM — B
COOTBETCTBUM C ICUXOJIOTUYECKOM TEOPUEH O NEATEIbHOCTHOM JIE€TEPMHUHALMU
MICUXUKH.



Ipunyun eouncmea obyuenuss mamemamuxe ¢ paseumueM C108eCHOU pedu U
Hepeuegvlx NCUxudeckux npoyeccog OOYCIOBIEH CTPYKTYypOll —HapyuleHus,
0COOBIMH 00pa30BATENBHBIMU MOTPEOHOCTAMHU OOYYAIOIIUXCS C HAPYIICHUSIMU
ciayxa. B cooTBeTCTBUM C 3TUM B XOA€ YPOKOB TpeOyeTcs yAensiTh BHUMAaHUE
pabore HaJx MaTeMaTHYeCKOW TEpMUHOJIOTHEH, paclIMpATh 3amac Mojenel u
BapUAHTOB BBICKA3bIBAaHUI MaTEMaTUUYECKOTO cojiepkanus. OBllaleHue CI0BECHOU
peubl0 B XOJI€ YPOKOB MAaTeMaTUKH (aiareOpbl, TEOMETPUH) SIBISETCS YCIOBUEM
JanbHEHUIIEro U3y4eHus! 3TOM JUCHUIUIMHBI, a TAaKK€ OCBOEHHUS IIMPOKOTO Kpyra
MaTeMaTUYECKUX U KUTEUCKUX TOHSATUH, UCTIOIB3YEeMbIX B 00UXO/IE.

[lenenanpapiieHHasi paboTa MO Pa3BUTHUIO CIOBECHOW peud (B yCTHOM U
NUCBMEHHON (opMax), B TOM YHCIE CIYXO-3pUTEIBLHOIO BOCHPHSITHS YCTHOMN
peuM, pPEeueBOro ciyxa, MPOU3HOCUTENIHHOW CTOPOHBI peud (Ipexkae BCEro,
TEMATUYECKON M TEPMUHOJIOTMYECKON JIEKCUKU YUYEeOHOW TUCUUIUIMHBI U JIEKCUKH
[0 OpraHu3aly y4eOHO! JeATeIbHOCTH) MPEAyCMaTPUBAETCSA Ha KaXKIOM YPOKe.

B npouecce ypokoB mMaTeMaTuku TpeOyeTcsi OAHOBPEMEHHO C pPa3BUTHEM
CJIOBECHOM peuM oOecrneurnBaTh pa3BUTHE Y 00YYAIOIIMXCS C HAPYIICHUAMH ClyXa
JIPYTruX MCUXUYECKUX TMPolleccoB. B yacTHOCTH, MpeaycMaTpuBaeTcs pyKOBOICTBO
BHUMaHHEM O00Yy4YalolMXCsl Yepe3 MOCTAaHOBKY M aHAIM3 y4yeOHBIX 3aJlay, a TaKkxKe
COCpEJIOTOYCHHE M TMOJJEp’KaHhe BHUMAHUS 3a CUET MPHUBJICUYCHHS] CPEJCTB
HATJIITHOCTH, BHUIEOMATEpUAJIOB, JOCTYMHBIX IO CTPYKTYpEe M COJACPNKAHUIO
CIIOBECHBIX HWHCTpYyKIuH. Pa3putrne mnamstu oOecrneunBaeTcs IMOCPEICTBOM
COCTaBIICHUS CXEM, aHalM3a colepkaHus TaOJMIl, TEKCTOBBIX 3ajay. Pa3Butue
MBIIIJIEHUST ¥ €ro omnepamnuii obecrieunBaeTcss 3a CUET  yCTAHOBIEHUS
MOCJIEJIOBATEIBHOCTH ~ BBITMIOJTHEHUS! BBIYUCIUTENbHBIX JCHCTBUN, TNPUYUHHO-
CJIEJICTBEHHBIX CBsi3eil U 1p. B oOpazoBaTebHO-KOPPEKIIMOHHOM padoTe ciemyeT
c/eNlaTh aKIEeHT Ha Pa3BUTUU Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOTO MBIIUICHUS,
0e3 4ero HeBO3MOKHO TOJIHOIEHHO PACCYXKIaTh, J€NaTh BBIBOJbI, OCYIIECTBIATh
BBIJIBOKCHUE W TPOBEPKY TUNOTE3. B MaHHOW CBSA3M MPOrpaMMHBIA MaTepUAI
JIOJIKEH M3JIaraThCsl YYUTENIEM SICHO, MOCIEIOBATEIbHO, C BKIIOYEHUEM CHCTEMbI
apryMeHTOB M TIOJIHBIM OXBaTOM TeMbl. BajkHast pojib B pa3BUTUU y 00 yHArOIIMXCS
C HapylICHUSAMH CJIyXa CIIOBECHO-JIOTUYECKOTO MBIIUICHUS TPUHAIICHKHUT
OOCYXXIIEHUIO M BBIBEJACHHIO (HOPMYJI, MOJEITUPOBAHHUIO MPAKTUYECKUX 3a7ad C
MOMOIIBI0 (POPMYJI, BHITIOJIHEHUIO BRIYUCICHUHN TIO (pOpMYJIaM | JIp.

B cooTtBercTBUM ¢ npunyunom uHmeHcugukayuu peueoco o0OUjeHUs
(KOMMYHUKATUBHOCTH) TpeOyeTcs cO3JAaHuME HAa YpPOKAaX MaTeMaTHUKH CUTyalui
pedeBoro obmienus. Jlist sTtoro, kak u Ha 3tanie HOO, BaXHO MpPaKTUKOBATH
paznuuHble (GOpMBI pabOTHI: TapamMu, MaJbIMHU TpyrnnaMu U ap. Jlanasie Gopmbl
paboThl, HapsAy C WHBIMU, TO3BOJISIOT OCYIIECTBIATH KOMMYHHKATUBHOCTH
y4e0HOTO MaTEMAaTHYECKOTO MaTepualia U caMO OpraHu3aiii padOThl Ha YPOKE,
AKTUBHU3UPOBATH «MATEMATUYECKUI CIIOBAPh, «MATEMATHYECKYIO» (Ppa3eoioTuio,
COBEpIICHCTBOBATh Y OOyYaloIIMXCSd YMEHHUS JIOKa3blBaTh, pacCyXIaTh,
dbopMynupoBaTh  BBIBOJBI, HM3BIEKATh W  aHAIM3UPOBATh  WHGOPMAIUIO
MaTeMaTH4eCKOTO COJEP KaHusI.

B npouecce o00pa3oBaTenbHO-KOPPEKIIMOHHONH pabOThl  MOTYT  OBITh
UCIIOJIb30BaHbl U(POBBIE TEXHOJOTUU, K KOTOPHIM OTHOCAT HH(OPMALMOHHO-



oOpa3oBaTeTbHbIC Cpensl, AJIEKTPOHHBII oOpa3oBaTelbHBI  pecype,
JTUCTAHITMOHHBIE O00pa30BaTCIbHBIC TEXHOJOTHHU, DJJICKTPOHHOE OOyYeHHE C
MTOMOIIBIO HHTEPHETA U MYJIBTUMEINA.

[TpenmymecTBamMu WCITIOJTH30BAHUS UQPOBBIX  TEXHOJIOTUH B
00pa3oBaTeIbHO-PEAOMIIUTAIIMIOHHOM  TpOLIECCe  SIBISIOTCS  JIOCTYIHOCT,
BapUATUBHOCTh, HAIVIHOCTh  OOydYeHHWs, oOOpaTHas CBS3b  YUYHTEIS C
0Oy4JaroIIMMHUCS, TTOCTPOSHNE WHIAWBUAYATLHON TPACKTOPHH W3YYCHUS Y4EOHOTO
Marepuasiia, oOy4eHHe ¢ NMPUMCHCHUEM HHTCIUICKTYATbHBIX CHCTEM IOJICPKKH
(nns aganTanuu yueOHOro Marepuaina K 0coObIM 00pa3oBaTeIbHBIM NOTPEOHOCTIIM
oOyuvaromuxcs). Opranuzanus oOydeHUs Ha OCHOBE IU(MPOBBIX TEXHOJIOTHI
MO3BOJIICT ~ AKTHBU3UPOBATH KOMIICHCATOPHBIE MEXaHHM3MbI  O0YyYarolIuxcs,
OCYIICCTBIISITh ~ 00pa30BaTEIbHO-PCAOMIIUTAIIMOHHBIM ~ TIPOIIECC HA  OCHOBE
MIOJIMCEHCOPHOTO TMOIX0/1a K TIPEO0JICHNUI0 BTOPUIHBIX HAPYIIEHUH B PA3BUTHH.

[{upoBbIe TEXHOIOTHH MOTYT MCTIOIL30BATHCS B PA3IMYHBIX BapUallHsIX: B
BUJIC MYJbTUMEIUUHBIX TPE3CHTAINH, Kak Y4eOHMK W paboyas TETpajb, B
Ka4yeCTBE CJIOBApS WM CIIPABOYHUKA C YUCOHBIMH BHICO(DHIbEMaMH, KaK TPEHAKED
JUTSI 3aKPETJICHUS HOBBIX 3HAHUW WJIM B BUJIE TIPAKTHYECKOTO MTOCOOMS.

HNudopmarimonHo-odpa3oBaTelibHas cpejia 00pa3oBaTeIIbHOIO YUPESHKICHHUS,
OpraHW30BaHHas C  WCIOJb30BaHWEM  ITU(PPOBBIX  TEXHOJOTHH, JODKHA
obOecrieunBaTh:

—  UHPOPMAIMOHHO-METOJUYCCKYI0  TOJJICPKKY  00pa3oBaTEIIBHOTO
nporecca ¢ y4€ToM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH 00ydYarouuxcs ¢
HapyIICHUEM CITyXa;

— IUTAaHMpOBaHWE 00pa30BATENBHOTO IIpollecca M €ro  PecypcHOro
oOecrieyeHUsi B COOTBETCTBUU C (eaepaibHbIMU TpPeOOBaHUSIMU OCHOBHOT'O
ob1rero oOpa3oBaHus;

— MOHUTOPUHT M (UKCAIMI0 XOAa U Pe3yJbTaTOB 00pPa30oBaTEIIHHOTO
mporecca Ui OTCJICKHUBAHMS JMHAMHKMA YCBOGHHS y4yeOHOro warepuana
0Oy4JaromMMHCs C HApYIICHHEM CIIyXa;

— y4€T CaHHUTAPHO-IIUJIEMHUOJOTHYECKUX TpeOoBaHUN Tmpu OOYyUCHHH
IIKOJIBHUKOB C OTPAaHUYECHHBIMH BO3MOKHOCTSMU 3J0POBBsI (C HapyIICHUSMHU
ciyxa);

— COBpPEMEHHBIC TIPOLICTYPHI CO3AaHus, MIOUCKA, cOopa, aHaau3a, o0pabdoTKH,
XpaHEHHUS U MPEACTABICHUS HHPOPMAIINH;

— JUCTAaHIIMOHHOE B3aMMOJICHCTBHE BCEX YYACTHUKOB 0OpPa30BaATEIIHHOTO
nporecca (00ydyarmMXCsl € HapyUIEHHEM CJlyXa, HMX poauTened (3aKOHHBIX
MpeICTaBUTENEH), MeIarorniyeckux paOOTHUKOB, OPraHOB YIpaBiCHHUS B cdepe
oOpa3oBaHus, OOIIECTBEHHOCTH), B TOM YHCIIE TIPU peaTH3allid JUCTAHIMOHHOTO
o0Opa3zoBaHUsI.

B pesynbrate mcnonb3oBaHus MU(PPOBBIX TEXHOIOTHH B 00pa30BaTEIbHOM
mporecce y oO0ydaromuxcsi ¢ HapylieHHeM ciiyxa (OopMUPYIOTCS YeThIpe BHA
1M (POBOI KOMIETCHTHOCTH

*HH(pOpPMAIMOHHAS W MeIHa KOMIIETEHTHOCTh (CITOCOOHOCTH paboTaTh C
pa3HbIMU HU(GPOBBIMU PECYpPCaMM ),



*KOMMYHUKATUBHasi  (CIIOCOOHOCTh  B3aMMOJICHCTBOBATh  MOCPEACTBOM
6s10roB, GOPYMOB, YATOB U JP.),

*TeXHHYECKasA (CIOCOOHOCTHh MCIOJIb30BATh TEXHUYECKUE U MPOTrpaMMHbIC
Cpe/CTBa),

snioTpeduTenbckas  (CIOCOOHOCTh  pemaTh C  HOMOILIBI0  HU(PPOBBIX
YCTPOICTB U MHTEPHETA pa3IuyHble 00pa30BaTEbHbIE 3aJaUH).

esu n3yyenust yueoHoro npeamera «Maremaruka

Llenv yuebHOU Oucyuniumvl 3aKIOYaeTCs B O00ECICYCHUU OBJIAJCHUS
oOydJarolmuMHucsT C€ HapyIIEHUsIMU CJlIyXa HEOOXOIUMBIM (OIpeaessieMbIM
CTaHJapTOM) YPOBHEM MaTEMaTHUYE€CKON MOATOTOBKH B €IMHCTBE C pPa3BUTHEM
MBIIICHHUS ¥ COITUATBHBIX KOMIIETEHIIUM, BKITIOYAs :

— ¢opMuUpOBaHUE IIEHTPAIBHBIX MATEMAaTUYECKUX TMOHATUM (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa, mnepeMeHHasi, BEpPOSTHOCTh, (DYHKIUA),
o0ecrneunBalOmMMUX MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTH MAaTeMaTHYECKOTO
o0Opa3oBaHus 00y4arolUXCS;

— moJiBeicHUuEe 00yJarouuxcs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTHUKU W OKPYXKAIOIIero MHUpa, MOHUMAaHUE MAaTeMaTHUKHU Kak
4acTU OOIIIEH KyJIbTYphl UEJIOBEUECTRA;

—  pa3BUTHE  MHTCIUIEKTyaIbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, TMO3HABATEIILHOM aKTHUBHOCTH, WCCIICIOBATEIILCKUX YMEHHM,
KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3YYEHUIO MAaTEMaTUKU;

— (opmupoBaHue (GYHKIMOHAIBHOW MaTeMaTHYEeCKOW TIpPaMOTHOCTHU:
YMEHHSI PpAaclo3HaBaTh TPOSBICHUS MAaTEMATUYECKUX TOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYalUUSX W MPU U3YYEHUU IAPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
bopMynHpoBaTh UX Ha A3BIKE MATEMATUKU M CO3/]aBaTh MaTeMaTHUYECKUE MOJIEIH,
OPUMEHATh OCBOCHHBIM MAaTeMaTUYECKHI amnmapar [Js pPEIIeHUS IPaKTUKO-
OpPUEHTHPOBAHHBIX 3a/la4y, MHTEPHPETHUPOBATH U OLEHUBATH IOJIYyYECHHbBIC
pE3yAbTaTHI.

Mecto npeameTta «MaTreMaTUKa» B Y4eOHOM IIaHe

YueOupii mpeamer «Marematnka)» BXOIUT B TPEAMETHYIO 00JacTh
«MatemaTtrka u uHpOpMaTUKay, ABISSICH 00s13aTEIILHBIM.

VYueOHbii nmpeaMer «MaTeMaTrkay SBISETCS OOMMM I 0OyJaronuxcs ¢
HOPMaTUBHBIM Pa3BUTHUEM U C HAPYILIECHUSIMU CITyXa.

Conepxanue yueOHoro mnpeamera «MartemaTuka», NOpPEICTABICHHOE B
paboueit mporpamme, cootBeTcTByeT ®I'OC OOO, amantupoBaHHOH OCHOBHOM
o0Opa3oBaTeIbHOM MporpaMMe OCHOBHOTO 0011IeTo oOpa3oBanus (BapuaHT 2.2.2).

B 5-10 knaccax yueOHbI mpeameT «MaremaTuka» H3ydaeTcs B paMKax
CIEAYIOIIHNX YYEOHBIX KYpCOB:

B 5—6 kjaccax — «MaTemMaTukay,

B 7-10 xmaccax — «AnreOpa» (BKJIIOYas IJIEMEHTHl CTATUCTHKUA W TEOPUU
BeposiTHOCTEN), «I'eoMeTpusi», « BEpoATHOCTb U CTATUCTUKAY.

Conep:xkanne y4eOHOro npeamera



Conepxanue yueOHoro mnpeamera «MartemaTuka», NOpPEICTaBICHHOE B
paboueit mporpamme, cootBeTcTByeT DPI'OC OOO, amanTUpoBaHHONW OCHOBHOM
o0pa3oBaTeILHON TPOrpaMMe OCHOBHOTO 00IIIero o0pa3oBanus (BapuaHTt 2.2.2).

Conep:xanne yueoHoro npeamera «MaremaTuka»
5 KITACC
(1-it rox 00yuenust Ha ypoae O0O0)

Harypanbnbie yncna. JledcTBus ¢ HaTypaJbHBIMU YUCIIAMU

Harnmsnuaas reomerpus. JInHuM Ha IIOCKOCTH

OOGBIKHOBEHHBIE IPOOH

Harnsannas reomerpusi. MHOrOyroabHUKA

Jlecatuunbie 1podu

Harnsgnas reomerpusi. Tena u ¢purypbl B IpOCTPaHCTBE

O060011eHNE U cCUCTeMaTH3allHsI U3YYEeHHOTO MaTepualia

Ilpumepnvie 6uovl deamenrbHoCmU 00YHAIOUUXCA '

— 00CyXJIeHEe pacCMaTpUBAEMBbIX MOHITHH, (HOPMYJIUPOBAHKE TIPABWUIT;

— BbIICJICHUE (B COOTBETCTBHHM CO CIIOBECHOW HMHCTPYKIIMEH) U CIIOBECHOE
0003HaYeHUE N300paKEHHBIX O0BEKTOB;

— BBIMOJIHEHUE Tpaduyeckux padboT (Mo CIOBECHOW MHCTPYKIUU, 00pasiry,
0 aHAJIOTHH U JIP.);

— BBITIOJIHCHUE BBIYUCIICHUN B YCTHOW U MUCHbMEHHOU (hopmax;

— COCTaBJICHHUE TIJIaHa U 00CYKJeHUE crioco0a pelieHus 3a1a4u;

— o0Ocyxnenue u BbIBoA (opmyn (dbopMmynsl MyTH U JIp.), 3HAUCHHM
BXOJISAIIMX B HE€ OYKB; HAX0XkACHHE 10 (HOpPMYJIE YKa3aHHbBIX IaHHBIX;

— MOCTPOEHHE JIOTUYECKHUX LEMOYEK MPH TI0KA3aTEIbCTBE U JUAJIOTE U AP.

IIpumepHasi TeMaTHYeCKAasi U TEPMHUHOJIOTHYECKAsI JIEKCUKA

IIpumepnsie crnosa u cirogocouemanus

Jlenenue, 10Ka3aTeIbCTBO, EANHULIBI U3MEPEHNUS, 3a/1a4a, U3MEPEHUE JJIHHbI
CTOPOHBI, KOOPJAMHATHBIA Jy4, KOOPAHHATHI, Jy4, MHOTOYI'OJIbBHUK, HATypaJIbHOE
YUCJI0, HEPABEHCTBO, OTPE30K (IJIMHA OTpe3Ka, KOHIbI OTpe3Ka), IIOCKOCTD,
npsiMasi, paBHbIE OTPE3KH, PACCTOSIHUE MEXKIYy TOYKaMH, TOYKAa, TPEYrOJIbHUK,
IKana.

bykBeHHass 3amuch BBIPAXKEHUS, BBIUMUTAEMOE, BBIUUTAHHE, HAXOXKICHUE
3HA4YEeHUS, MEPUMETP, MIIOLIAJb, Pa3HOCTh, CBOWCTBA CIOXKEHUS M BBIUUTAHMUS,
claraemsle, CII0XKEHUE, YUCIOBOE BBIPAKEHUE, YHCIOBOE PABEHCTBO.

KBanpar, Kky0, MHOXHUTEIb, HAXOXJCHUE 3HAUYCHHUS TEPEMEHHOM,
OCHOBAaHHUE, OCTATOK, IMPOU3BEJEHUE, CMBICI BBIPAXKEHHUS, PACIPEICTUTEIBHOE
CBOMCTBO  YMHOKEHHMs, COYETATEJIbHOE CBOWCTBO  YMHOXEHHS, CIOCOO
HAXOXJCHUS JEJCHHs, COCO0 HAaXOXIEHUS YMHOXEHHS, CTCICHb, YMHOXXEHUE,
YaCTHOE, YIPOIIEHUE BhIPAKEHHUS, YTCHHE BhIPAKCHHI.

Ap, BEpILIHHBI, BpEMs, BEIYUCIIEHUS, T€KTap, TPaHU, AEIUMETP, KBaJIPATHBII
METp, KHJIOMETpP, KyOMUecKuil CaHTUMETp, 00bhEM KyOa, 00bEM HWIKHEH TpaHw,
napajuieliennunesi, MepuMeTp KBaApara, MEPUMETpP NPSIMOYrOJbHUKA, IUIOMIAAb
(kBagpaTa, HWKHEH TpaHH, MMOBEPXHOCTH KyOa, MOBEPXHOCTH MapajuIeeuIe/a,
MPSIMOYTOJIHUKA), MPOCTOM crocoo0 BBIYHUCIICHUS, MPSIMOYTOJIbHBI N



napajjieienunesl, paBHble (QUIypbl, paccTosHue, pEOpa, ¢opmyna, ¢opmyna
omaau, popmyna myTH.

Boinenenue yacTu, BelYUTaHUE APOOEH, JACIICHUE HA YacTH, JUaAMETp, TpooH
C OJMHAKOBBIM 3HaMeHareseM, ApoOb (MpaBWIbHBIE / HEMpaBUJIbHBIE JpoOn),
3anuch Opo0el, 3HaMEeHaTelb, HAaXOXKJIEHUE 3HAaueHUsi OYKBEHHOTO BBIPAKEHUS,
OOBIKHOBEHHBIE JIpOOM, PACIOJIOKEHUE ApoOeH, cliokeHue IpodOeil, CpaBHEHHE
Opo0Oei, EHTp Kpyra, YUCIUTENb, YTEHUE APOOeil.

Hecsatuunble ApoOH, JeIeHue ASCATUYHOW OpoOM Ha HATypaidbHOE YHUCIIO,
3aMKcCh AECATUYHBIX OpoOeH, 3aUCh OOBIKHOBEHHOUW ApOOM B BUJIE NECSITHYHOM,
3aMKch MPOU3BEJEHUS B BUJIE€ CYMMbI, HAX0XKJACHHE APOOU OT YUCIIA, HAXOKACHHUE
3Hau€HUsT OYKBEHHOI'O BBIPAKEHHUS, OKPYTJIEHUE YHCEJ, NEePEeMECTUTEIbHBIN U
COUETaTENbHBIA 3aKOH CJOKEHHUS JECSITHUYHBIX JApo0Oei, MepeMecTUTENbHbI U
COUEeTaTEeNIbHBIA 3aKOHBI YMHOXEHUS, TPUOIMKEHHBIE 3HAUCHUS YKCell, CpeaHee
apupMeTHYecKkoe, YMHOXEHUE JeCATUYHOM JApoOM Ha HaTypajJbHOE YMCIIO,
ypaBHMBAHUE YHCIIA 3HAKOB, YTEHUE JECATUUHBIX IPOOEH.

N3mepeHue yriioB, MHUKPOKAJIBKYJIATOP, HAXOKJIEHHE YacTH OT YHCIA,
HAXOXJCHHE YKClia M0 €ro 4acTd, MOKa3aHUs, MOCTPOCHUE YTIOB, TPAHCIOPTHUD,
yroJi (psiMOii, TYNOM, OCTPbIN, pa3BEPHYTHIN ), UEPTEKHBINA TPEYTOJIbHUK.

IIpumepnuvie gppasvi

S Oyny nepeducnsiTh nepBblie 17 yncen HATypadbHOTO psija.

S wmory (roroB) TmpUBECTH MPUMEPHI JBY3HAYHBIX (TpPEX3HAUHBIX,
IECTU3HAYHBIX ) YU CEIL.

Ham mnpexncrout (HyXHO, cienyer, HEOOXOAMMO) BBIOpaTh €IMHUYHBIM
OTPE30K U OTMETUTH HA KOOPAMHATHOM JIy4€ TOUYKH, KOOPAUHATHI KOTOPHIX ...

Otpe3ok AC pazbuBaeT NpSAMOYTOJIbBHUK Ha JIBa PaBHBIX TpPEyroJIbHUKA:
ABC u ADC.

[Inomaae KaXxaoro TPEyroJbHUKAa paBHA IIOJOBUHE IUIOLIAJAM BCETO
OPSIMOYTOJIHHUKA.

KBazapar — 370 npsIMOYTOJIbHUK C PaBHBIMH CTOPOHAMHM.

S mory (Xody, rOTOB) IPUBECTU IIPUMEPBI IPEAMETOB, KOTOPHIE HUMEIOT
(GopMy IpSIMOYTOJIBHOTO Hapajlieenunea.

S Mory OTBETUTh Ha BONPOC O TOM, CKOJbKO pPEOEp M BEpIIUH Y
IPSIMOYTOJIBHOT'O MapajieIenuneaa.

[IpaBunbHas n1poOp MeHblIe equHHIbI. HempaBwibHas apoOb Oouiblie WM
paBHA €AUHMUIIE.

51 mory (ToTOB) MPUBECTH MPUMEP YUCIOBOTO BBIPAXKEHUS U OOBSICHUTD, KaK
HAlTU 3HaYEHUE YHCIIOBOTO BBIPAKEHUS.

51 Xouy MpUBECTH MPUMEP OYKBEHHOT'O BBIPAKEHUSI.

MBI y3HaJIM O TOM, YTO IPOU3BEAEHUEM JECATUUHON IpOOU U HATypaJTIbHOTO
Yrciia Ha3bIBAIOT CYMMY CJIaraeMbIX, KaXKJJ0€ U3 KOTOPBIX paBHO ATOW Apodu, a
KOJIMYECTBO CIaraéMbIX paBHO TOMY HATypaJIbHOMY YHUCIY.

C D$oMOWBPI0O  MHUKPOKAJIBKYJISTOPA  MOHO  BBIIIOJHATH  pa3HbIE
apumeTndyeckue IeUCTBUS: CI0KEHHUE, BBIUYUTaHUE, YMHOKEHHE, JICJICHHE.

IIpumepnvie 61600061



Jis  cuéta mpeAMETOB NPUMEHSIOT HaTypadbHble 4ucna. JlioOoe
HaTypaJIbHOE YUCJIO MOXKHO 3amucaTh ¢ OMOIIbI0 aecsaty 1udp: ot 0 10 9. Takas
3alUCh YUCEN Ha3bIBaeTcs AecsaTuuHOM. [locienoBaTebHOCTh BCEX HATYpalbHBIX
quces — 3TO HaTypaidbHbIN psia. CamMoe MalleHbKOE HATYpalbHOE YUCIIO — €AUHUIIA.
B HatypanbHOM psiy Kaxjoe cieayrollee 4ucio Ha 1 Oonbine mpeasiaymiero. B
HaTypaJbHOM DAy He ObIBaeT HambOoJbLIero uucia, oH OeckoHeueH. [{udpa 0
03HAa4YaeT OTCYTCTBHE EJIWHUIl JAHHOTO pa3psja B JECCATUYHOM 3amucH 4Yucia.
Hudpa 0 coyxkuT 1 1151 0003HAUCHHS YUCIIA «HYIb». ITO 3HAYUT — «HU OJTHOTOY.
Hynb x HaTypanbHBIM YKCIIaM HE OTHOCSIT.

Ecnim mnpubaBuTh K HaTypadbHOMY 4YHCIY €IUHMILY, YTO TOJYYUTCS
CJeyIoIIee 32 HUM 4uciio. Yucrna, KOTOpbIe CKIAbIBAIOT, HA3bIBAIOT CJIAraeMbIMH.
Uwucno, nonyyarorieecs Mpu CI0KEHUH dTHX YUCEN, — ITO CyMMa.

BripaxeHue, coaepikainee OyKBbI, Ha3bIBA€TCS OYKBEHHBIM BBIPAKCHHUEM.
BykBbl TyT Moryt o0Oo3HauaTh pasHble HUPPHL. Yuciaa, KOTOPHIMU 3aMEHSIIOT
OYKBY, Ha3bIBAIOT 3HAUCHUSIMU ITON OYKBBHI.

Mgl 3HaeM pa3HbIE CBOWCTBA CIOXKEHHS. Bo-mepBbIX, MpU TEepecTaHOBKE
cllaraeéMbIX CyMMa YHCE]I HE HM3MEHSIETCS. DTO CBOMCTBO CJIOKECHHUS HA3bIBAIOT
epeMeCTUTENbHBIM. BO-BTOPHIX, YTOOBI MPUOABUTH K YHUCIY CYMMY JBYX YHCEI,
MOKHO CHavayia mpuOaBUTh MepBoe ciaraemoe. [1oToM K mosrydeHHON CyMMe HaJo0
npubaBUTh BTOpOE  cllaraéMoe. OTO CBOWCTBO  CIOKEHHUS  Ha3bIBACTCS
coueTaresbHbIM. B-TpeThux, OT MpuOaBICHUS HYJISI YUCIIO HE U3MEHSIETCS. 3HAYUT,
ecnu npuOaBUTh K HYJIIO KaKoe-HHOYIb YHUCIO, TO TMOJYYUTCS NpUOABIECHHOE
YHUCIIO.

[IpousBeneHue IByX YuCeEI HE U3MEHSIETCS MPU NEPECTAHOBKE MHOKHUTENEH.
OTO CBOMCTBO YMHOXXEHHS HA3bIBAIOT IMEPEMECTUTEIbHBIM. YTOOBI YMHOXUTH
YHUCJIO HA MPOU3BEJICHHUE IBYX YMCEJ, MOXKHO CHayajga YMHOXXHTh €ro Ha MEPBBIi
MHOXUTENb. [loTOM moONydYeHHOE NPOU3BENCHUE HANO0 YMHOXKHTh Ha BTOPOM
MHOUTENb. ITO CBOMCTBO YMHOKEHHUSI HA3bIBAIOT COYETATEIbHBIM.

Jleienne — 3TO NIEMCTBUE, C MOMOIIBIO KOTOPOrO MO IPOU3BEACHUIO U
OJHOMY M3 MHOXHTEJIEH HAXOMIAT APYrOod MHOXKHUTENIb. UHCIO0, KOTOPOE NENSAT, —
3TO nenumoe. Uucno, Ha KOTOpOeE AENST, — 3TO AeNUTeNb. Pe3ynbpTaT AeineHus — 3To
gacTHOe. YacTHOE MOKa3bIBAET, BO CKOJBKO pa3 JeIuMoe OOJbIlIe, YeM JIeTUTENb.
Hu ogHO 4nciio Henb3s AENUTh HA HYJIb.

C momomplo poOeld MOXKHO 3amucath Pe3yibTaT JEJICHUS ABYX JIFOOBIX
HaTypaJIbHBIX unces. Eciu nefieHre BBIMOIHSAETCS Hallello, TO YaCTHOE SIBIISIETCS
HaTypaJIbHbIM 4uCIOM. Ecid Haueno pa3fenuTh HENb3s, TO YacTHOE — 3TO
JTPOOHOE YHUCIIO.

CwmemanHas 3amuch 4yuciaa — 3TO TakKas 3aluch, KOTOpask COAEPKUT LY U
IpoOHyI0 YacTh. JJi1 KpaTKOCTH BMECTO «YHUCJIO B CMEIIAHHOW 3aMKCH» TOBOPST
TaK: «CMEIIaHHO€ 4uciao». CMelIaHHOE€ YHCIO MOXKHO NpPEACTaBUTh B BHJE
HEMPaBUIBHOU IPOOH.

YToOBI IPEeICTaBUTh CMENIAHHOE YHMCJIO B BHJIC HEMPABMIBHONU APOOH, HAO
BBITIOJIHUTD CIEAYIONINE AecTBUA. Bo-mepBbIX, YMHOXUTH €ro LEIyl 4acTh Ha
3HaMEeHaTeNb APOOHON yacTh. Bo-BTOpPBIX, K MOJYYEHHOMY MPOU3BEICHUIO HA/I0
MpuOaBUTh YUCIUTENb APOOHON YacTH. B-TpeTbux, Hajo 3amucarth MOJYYEHHYIO



CyMMY YHUCIUTEJIEM ApoOH, a 3HaMEHaTeNb JPOOHOW YacTH HYKHO OCTaBUThH 0e3
W3MEHEHUS.

UToOBl YMHOXHUTH JECATHUHYIO JApOOb Ha HATypaJbHOE YMCIO, HaJ0
BBIIIOJIHUTH CJEAYIOLIHUE NAEUCTBUA. BO-TIEPBBIX, YMHOXUTH €€ HA 3TO YMUCIO, HE
oOpaiiiass BHUMaHUs Ha 3arsTyo. Bo-BTOPBIX, HAJ0 B MOJIYYEHHOM NIPOU3BEICHUU
OTIIENIUTh 3alATOM CTOJBKO IU(Dp chpaBa, CKOJBKO HMX OTIEICHO 3amsiTod B
AecATUYHON 1poOu. UTOOB yMHOXKUTH AecaTuuHyto 1po0b Ha 10, 100, 1000 u tak
Jajnee, HaJo B 3TON JpoOU MEPEHECTH 3aMsATyI0 Ha CTOJIBKO U(p BIPaBO, CKOJILKO
HyJIEW CTOUT B MHOKHUTEJIE TIOCJIE €UHUIIBI.

J{ns u3MepeHus TUIOIIAIeH MOJIb3YIOTCS TAKMMM €IUMHUILIAMU: KBaJIPAaTHBIM
MUJUIUMETPOM,  KBaJIpaTHBIM  CAaHTUMETPOM,  KBAJpaTHBIM  JICIIUMETPOM,
KBaJpaTHBIM KWIOMETpOM. Hampumep, KBaApaTHbII METp — 3TO IUIOWIA[b
KBaJpaTa cO CTOpOHOM | MeTp, a KBaJgpaTHbIH MUUIMMETP — 3TO IUIOUIA[b
KBajpaTa co ctopoHor | mwmmmmerp. I[lnomaau monedl M3MEpsIIOT B reKTapax.
['extap — 310 miomaaer kBaapara co croponoit 100 metpos. Ilnomaau HeOGOIBITUX
Y4aCTKOB 3€MJIM U3MEPSIOT B apaxX. Ap (COTKa) — IIONaap KBajpaTra cO CTOPOHOU
10 meTpos.

6 KIIACC
(2-it rox 00yuenust Ha ypoae O0O0)

Harypanbnbie uncna

Harnsannas reometpus. [IpsimMbie Ha MIIOCKOCTH

Hpobu

Harnsgnas reomerpusi. Cummerpus

Bripaxxenus ¢ OykBamu

Harnsgnas reomerpusi. @urypsl Ha IJIOCKOCTH

[TonoxurtenbHbIE U OTPULIATEIBHBIE YUCIIA

[IpencraBneHue JaHHBIX

Harmsigaas reomerpusi. @Uurypel B IpOCTPAHCTBE

O06001IeHNe U cCUCTEeMaTH3allus H3yIeHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHocCmu 00YHaAOUWUXCA '

— 00BsICHEHUE 3HAUYCHUS MOHATUH ((OpMYITUPOBAHUE ONIPEICTICHU);

— JI0Ka3aTeNbCTBO U OMPOBEPKEHHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 3a/1a4 apru(pMETHIECKUMHU CIIOCO0aMH;

— dhopMynHrpoBaHUe MPaBUi (B paMKax U3y4YE€HHOTO);

— yteHue (opQodMUUECK W TpaMMaTHYECKd BEPHOE) MaTeMaTHYECKUX
3amucei;

— aHamM3 TeKCcTa 3aJaud, Nepe@opMyIHpOBKA YCIOBHS, W3BICUCHUE
HeoOxonuMon MH(pOpMAIUK, MOJIETUPOBAHUE YCIOBHUS TP MOMOIIM BU3YaTbHBIX
orop (CXeM, PHCYHKOB, pEaIbHBIX MTPEIMETOB);

— MIOCTPOEHHUE JIOTUYECKUX LIETIOYEK PACCYKICHUN;

— KpUTHYECKass OIleHKa ¢  OOOCHOBAaHHME MOJYYEHHOTO  OTBETa,
OCYILIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEICHUE HECIOKHBIX MCCIEI0BAHUN — B paMKaX U3y4EHHOTO (B T.4. C
MCIIOJIb30BaHUEM KaIbKYJISTOPA, KOMIIBIOTEPA);

— 11oA00p U MPUBEJCHUE PUMEPOB C OMOPOM HA COI[UATBLHO-OBITOBOM OIIBIT.



IIpumepHas TeMaTHUYeCKasi U TEPMHHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnosa u ciogocouemanus

HNenutenu u kpatHble. OObIKHOBeHHbIE JpoOu. Ilpu3Haku AenMMOCTH.
Jlenurens HaTypaJbHOIO 4YHUCJIA, KpaTHOE HATypaJbHOIO 4YHUCHA, OCTAToK,
JIENUMOCTh, TPOCTbIE M COCTaBHble 4YHUCHA. Pa3nokeHne Ha MHOXKUTENH,
pa3lioKeHWe Ha TPOCThIE MHOXKHUTENH, OOIIMA AeNuTeNb, HAUOOJMBIIUNA OO0 Mt
JeIuTeNh HaTypalbHBIX 4YHCeld. B3auMHO TIpoCThle 4YHWCIA, HaWMEHbIIEe
HaTypajJbHOE YMCIO, HauMeHbllee oOllee KpaTHOE HaTypalbHbIX YHCEI.
Yucnutenb, 3HAMEHATENIb, OCHOBHOE CBOMCTBO JIpoOU, paBEHCTBO JIpoOei, paBHas
Ipo0b, JENIEHUE YUCIMUTENS U 3HaAMEHATelNsl, COKpalleHue ApoOu, HeCOKpaTUMmas
Ipo0b, HAUOOJBIIUK OOIIMI JeNUTENb YUCIUTENS U 3HaMeHartens. [lapel B3auMHO
npocthix uucen. OOmmiA  3HaMeHaTeNb, JOMOJHUTEIBHBIE  MHOXUTEIH,
HauMEHBIINI OO0IIMK 3HAMEHaTelb, HaUMEHbIlIee oOlee KpaTHOE 3HaMEHATEls.
Hecstuunas apo6s. CpaBHEHHE, CIIO)KEHHE W BblUMTaHUE Jpoleil. CpaBHeHHE
Ipo0eil C OJWHAKOBBIMU YHUCIUTEISIMH U DPa3HBIMU 3HaMmeHaTeassMu. Jpobu ¢
pa3HBIMM 3HaMeHartensaMu. HaxoxjaeHue 3HaueHHs BbIpaXeHWs. 3ajadydl  Ha
CIOXEHUE M BbluMTaHUE ApoOeit. Cmemanusie uyucna. [lepemecTutenbHOE
CBOMCTBO CIJIOKEHHS, COUYETATEIbHOE CBONCTBO CIIOKEHUS, CIIOXKEHHE LEJbIX
qyacTei, CiloXeHue JpOOHBIX YacTel, APOOHBIE YaCTH, HENpaBWIbHAs ApPOOb,
YUCJIOBBIC  BBIPKCHUS, YIPOIICHUE YHCIOBBIX BBIpAXCHUN, OyKBEHHBIC
BBIPKCHUS, YIPOIICHUE OYKBEHHBIX BBIPAKCHHUN. YPaBHEHHSI CO CMEIIaHHBIMH
yuciiaMi. Teopust 4uces. YMHOXHUTH ApoOb HAa HATypajdbHOE YMCIIO, YMHOXHUTH
npobs Ha apoOb. IlpousBeneHue wyucnauTeNned, MPOU3BEACHHE 3HAMEHATENeH.
Haxoxxnenue npobu oT yucia, yMHOXKUTH ApoOb Ha yucio. [Ipouentsr. CBoiicTBa
YMHOKEHUS, PacHpeAesIUTeIbHOE CBOMCTBO YMHOKEHHs. (CBOMCTBA yMHOXXEHUS
OTHOCHUTENBHO cliokeHus. BzaumMHo oOpaTHble uncna. [leneHue apodu Ha apoOk.
Yucno oOpaTHoe nenuTento. JlenmeHue CMEmaHHOTO 4YHciia Ha JpoO0b, JeIeHHE
cMemaHHbIX Aapobeit. [IpaBuino HaxoXAeHHS YHCla MO JTaHHOMY 3HAYEHHUIO €ro
npobu. Uucnurens ApOOHOTO BBIPAKEHHS, 3HAMEHATEIh JIPOOHOTO BBIPAKEHUS,
yIOPOIIEHHE JIpOOHOTO BBIpaXeHUsA. AureOpandeckue apoOu. YwucioBble U
OykBeHHbIC BbIpakeHUsA. YacTtHoe nByx umcen. [Ipomopuuu, KpaHHE YICHBI
IPOMOPUUHU, CPEHUE YIEHBI POMOPLIUHU, BEPHBIE TPONOPLUHA, OCHOBHOE CBOMCTBO
MIPONOPLMH, TEPECTAHOBKA YJIECHOB MPOMOPIHMH, HEU3BECTHBIM WIEH MPOIMOPILUU.
[Ipsimo TpomOpIMOHATBHBIE BEIMYUHBI, 00PATHO MPOMOPIUOHATIBHBIC BEIMYUHBI.
Macmtad KapThl, OTHOILIEHHE JIMHBI OTpe3Ka Ha KapTe K JJMHE OTpe3Ka Ha
MECTHOCTHU, IJIMHA OKPY>XHOCTH, IUIOWIAJb Kpyra, IIap, paJdyc Iiapa, IHAMETP
mapa, chepa.

IIpumepnvie gpa3zvl

[Tokaxku (HamuIIM, HA30BH, HAYEPTH ...); 1 (OH) Hanucas (HauYepTUII, PELInd,
cieniaj BBIYMCIICHHUS. . . ).

JIro6oe HaTypambHOE YHUCIIO UMEET OECKOHEYHO MHOTO KPATHBIX.

Ecnu 3anuce HaTypaiabHOTO uKcia oKkaHduBaetcs uudpoi 0, To 3TO YUCIO
nenutcsi 0e3 octatka Ha 10. Ecnu 3amuch HaTypajJbHOTO YHMCIAa OKAHUYMBAETCS
npyroit nudpoi, To oHo He AenuTcs 6e3 ocrarka Ha 10. OcTtaTok B 3TOM cliydae
paBeH ToceaHen mudpe yncna.



CokpaiiieHremM ApoOu HaA3bIBAIOT JEJICHUE YUCIUTENS] U 3HAMEHATeNsl Ha UX
OOIIUiA 1eTUTEeNb, OTIIMYHBINA OT €IMHUIIBI.

S Hayuumncs(ack) CpaBHUBaTh, CKJIAQAbIBATh W BBIYUTATh JpoOH C
OJIMHAKOBBIMU 3HAMEHATEIISIMU.

Korna s ymHoxan(a) npob6b Ha HaTypajibHOE YHCJIO, YTO CHayajga Ha 3TO
YHUCJIO0 S YMHOXUJI(a) €€ YMCIIUTEb. 3HaMEeHATeNb 51 OcTaBUiI(a) 6€3 U3MEHEHHS.

YacTHOEe NBYX YMCEJI HA3bIBalOT OTHOIICHUEM JTUX uuces. OTHOIIeHUe
MOKa3bIBAET, BO CKOJIBKO TEPBOE YHCJIO OOJBIIETO BTOPOTO WM KAaKyI YacTh
IIEPBOE YUCJIO COCTABIISIET OT BTOPOTO.

Mpbl HalmM MpaBwia pa3MEIICHUS YUCeNT B TMOJYKPyrax ¥ BCTaBUJIU
HEJOCTAIOLIME YUCIIA.

JIpOoOHBIM BBIpa)KEHUEM HA3BIBAIOT YACTHOE JIBYX YKMCEN WU BBIPAKCHUH, B
KOTOPOM 3HaK JieJIeHUsI 0003HAUYEH YepTOil.

Uwucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEILHBIMU.

Uwucna co 3HaAKOM «—» Ha3bIBAIOT OTPUIIATEILHBIMHU.

[TonoxxutenbHOE HAMPABICHUE OTMEYAIOT CTPEITKOM.

KoopnuuatHoil mpsiMoli Ha3bpIBalOT MPSIMYI0 C BBIOpAaHHBIMH Ha HeH
HAYaJIoM OTCYETa, UHUYHBIM OTPE3KOM M HAIlPaBJICHUEM.

Uucno, mnokaspiBalollee TOJIOKEHUE TOYKHM Ha TPSMOW, Ha3bIBAIOT
KOOPJIMHATOW 3TON TOYKH.

[TpoTHBOMOIOKHBIMU YKCIIAMHM HA3bIBAIOT JBa YUCJA, OTIWYAIOIIHECS APYT
OT JIpyra TOJIbKO 3HaAKAMHU.

LenpiMu yMciaMu Ha3bIBAIOT HATYypaJbHBIE YHCIIA, TPOTHUBOIOJIOXKHBIE UM
yucna u 0.

UToOBl CNOXUTH JIBa OTPUIATEIBHBIX YHCIIA CHAauYaja HAAO CIOXHUTh HMX
MOAYJHU. 3aT€EM HaJ0 OCTABUTH MEPE/ MOTYUYEHHBIM YHUCIIOM 3HAK «—».

YTOoOBI CTIOKUTH JIBA YMCIIA C PA3HBIMU 3HaKaMu, Ha/I0 CHavyasia u3 OOJIbIIEro
MOAYJSl CJaraéMblX BBIYECTh MEHBIIHMI. 3aTeM HaJ0 [OCTaBUTh IEpPEN
MOJIYYEHHBIM YHCJIOM 3HAK TOTO CJIAraeMoro, MOJIyJib KOTOPOTo OOJIbIIIE.

UYToOBl MEpEeMHOXKUTH J[BA YUCJIA C Pa3HBIMU 3HAKaMH, HAJIO MEPEMHOKUTDH
MOJAYJIY 3TUX YHUCEN U MOCTABUTH MEPE]] MOIYUYEHHBIM YUCIOM 3HAK «—».

Kopuu ypaBHeHUSI He M3MEHSIOTCS, €CIU KaKoe-HUOYyIb claraeMoe
MEPEHECTH U3 OJTHOW YaCTU YPaBHEHUS B JPYryI0, U3MEHUB IIPU 3TOM €T0 3HaK.

JIBe mpsiMble, oOpasyloniue Mpu MEPEUUCICHUU TPSMbIE YTibl, Ha3bIBAIOT
MEePIEHIUKYIIPHBIMH.

IIpumepnsie 6160001

Kaxnoe 4mciio MOKHO NpPEACTaBUTh B BUJE CYMMbl IOJIHBIX JE€CSATKOB U
enunauil. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MoOJHbIC ECATKH
JeJISITCA Ha 5, TO U BCE YHCJIO ACIWUTCS HA S5 JMIIb B TOM Cllydae, Korjaa Ha 5
JEIUTCS. YUCIO €IUHMI]. DTO BO3MOKHO TOJIbKO TOTJa, KOT/Ia B pa3psiae €IUHHI]
ctout rudpa 0 wm 5.

S y3Han(a) o TOM, YTO €CIIM 3alUCh HATypPaJIbHOIO YHCJIa OKaHYMBAETCS
mudpoit 0, To 3TO ymcno aenutcs O6e3 octatka Ha 5. Ho ecnu 3ammch yucna
OKaH4YMBaeTcsi JApyro wnudpoil, TO uucio 0Oe3 ocrartka Ha S pa3lenuThb
HEBO3MOXHO.



A 3naro (y3nan(a), 3anomHui(a), BeIyuus(a), MOBTOPSIO), KakK HaWUTH
HauOONBIINI OOLIUNA ACNUTENbh HATypadbHbIX yucena. CHauana pas3jioXUTh UX Ha
MPOCThIe MHOXUTENH. [IoTOM U3 MHOXKUTENEH, BXOASIIUX B PA3JIOKEHHUE OJIHOTO
U3 ATUX YHUCENl, BRIYEPKHYTh T€, KOTOPHIE HE BXOAST B PA3JIOKEHUE APYTUX YUCET.
[Tociie 3TOro HY»KHO HAWTH MPOU3BEACHUE OCTABIINXCA MHOKUTEIIEH.

A nonsui(a), 4TO HAaUOOJIBIIIEE YUCITIO, HA KOTOPOE MOXKHO COKPATUTh APOOb,
— 3TO HAaUOOJBIINI OOIINI IeTUTENb €€ YNCTUTENS U 3HAMEHATEs .

S 3Har0, YTO ISl CpaBHEHHMs (CIOKEHHUS, BBIYMTAHMS) OpoOEd C pa3sHBIMU
3HAMEHATENIMU HAJ0 BBINIOJIHUTH cCleaywoomme aeictBusa. CHadaia HYXXHO
MIPUBECTH JIaHHBIC IPOOU K HaUMEHbIIeMY oOleMy 3HameHartesnto. [loToM HyXHO
CPaBHUTH (CIOKUTh, BEIYECTh) MOJIYYEHHBIE JTPOOHU.

A 3naro (monsui(a), mpouwTan(a), 3amuily BBIBOJA O TOM), YTO Hadalio
oTcuéra, WIM HaYalo KoopauHat, — Touka O wmzobpaxkaer HyJb. Yucio 0 He
SBJSIETCS. HU  TOJOXHUTEJNbHBIM, HHU  OTpulaTesbHbIM. OHO  OTHENseT
MOJIOKUTETILHBIE YUCJIa OT OTPUIIATEIbHBIX.

C KoopaAMHATHOM MpPsSMOM MBI BCTpEYaeMCs Ha YpPOKax HMCTOPUH, KOT/Aa
pabotaem ¢ «ieHToM BpemeHuy. lllkana ¢ MoI0KUTEIBHBIMU U OTPUILIATSIIHHBIMU
YUCJIaMU U HYJIEM €CTh Y TEPMOMETPOB.

MpbI npunuIM K BBIBOAY O TOM, YTO JISI KaXKJIOT'O YKCJIA €CTh TOJIBKO OJTHO
IPOTUBOTIONOKHOE eMy unciio. Yucnio 0 mpoTHUBOIOI0KHO camoMy ceoe.

A 3amucan(a), 4To MOAYJIb YUCJIAa HE MOXET OBITh OTpHUIATEIBHBIM. J[is
NOJIOKUTENIPHOTO 4YWCiIa W JUIsl HylId OH paBeH camomy uwciny. Jus
OTPUIIATEIHHOTO YKCIIa OH PaBEH NMPOTHUBOMOJIOKHOMY YHCy. [IpOoTHBOIONIOKHBIE
Jrclia UMEIOT paBHble Moayiu: [— a] = [a]

S Beimonnui(a) 3amanue. [Ipu BBIMOTHEHUHU 3afaHUs s paccyxkiai(a) Tak:
YTOOBl PA3[ENUTh OTPHUIATENIBHOE YKCIO HA OTPHUIATENBHOE, HAJA0 pPa3IeiHTh
MOJIYJIb IETUMOTO HA MOIYJb IETUTEINS.

Sl moMHIO, YTO TIpU ACNEHUHM HYJIs Ha JI000€ 4YHClio, HE paBHOE HYIIIO,
noJjiydaercs Hysb. Ha Hyb IeTUTh HEeNb3sl.

A pemun(a) mpumep. Ilpu pemenun s paccyxaan(a) Tak: €CJiM BhIpaXXKEHUE
ABIIIETCS TPOM3BEICHUEM YHUCIA U OAHOW WM HECKOJBKUX OYKB, TO 3TO YHCIO
HA3BIBAIOT YUCIOBBIM KO3 PHUITMEHTOM, WIIH MPOCTO KOIPHHUITUESHTOM.

Conep:xanne yueOHOro npeamera «AJiredopa»
7 KIIACC
(3-it rox 00yuenust Ha ypoae O0O0)

Uucna u Beruncienus. PannonanpHbie yucia

AnreOpandeckue BbIpaKEeHUS

YpaBHEHHUS 1 HEPABEHCTBA

Koopaunate! u rpadpuku. OyHkiuu

O06001meHne U cucTeMaTH3aIusI U3Y4eHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUWUXCA '

— 00BsICHEHUE 3HAYCHUS MOHATUH ((OPMYITUPOBAHUE OTIPEICTICHU);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHHUE C TOMOIIbIO KOHTPIIPUMEPOB;

— pellleHre TEKCTOBBIX 3a/1au apu(PMETUUECKUMU CIIOCO0aMu;

— (hopmynupoBaHue npaBuil (B paMKax U3y4eHHOTO);



— yrteHue (Op(odMUYECKH U TIPaMMAaTHYECKH BEPHOE) MATEMATHUUYECKHX
3aIMCEH;

— aHaNM3 TEKCTa 3ajaudd, nepe@opMylIMpOBKa YCIOBHs, HW3BJICUCHUE
HeoOXoAMMON MHGOpPMAIIUU, MOJCIMPOBAHUE YCIOBUS MPU MOMOIIHM BH3yaJbHBIX
orop (CXeM, PUCYHKOB, PEaIbHBIX TPEJIMETOB);

— MOCTPOCHHE JTIOTUYECKHUX HEMOYEK PACCYKICHUH;

— KpUTHYECKas OIGHKa U O0OOCHOBaHHWE TIOJy4YEeHHOTO  OTBETa,
OCYIIECTBJICHHE CAMOKOHTPOJIS;

— MPOBEJICHUE HECTIOXKHBIX MCCIEAOBAaHUN — B paMKaxX M3y4eHHOro (B T.4. C
HCTIOJIb30BAaHUEM KAIBKYIATOpPA, KOMIBIOTEPA);

— oa00p ¥ MPUBECHUE MPUMEPOB C OTIOPON HA COIMATBLHO-OBITOBOM OIIBIT.
U np.

IIpumMepHasi TeMaTHYeCKAs M TEPMUHOJIOTHYECKAs JIEKCUKA

IIpumepnule cnosa u crogocouemanus

Anrebpanueckuil crmoco0 pemieHus 3a7ady, OyKBEHHasl 3aluch CBOWCTB
JCHCTBUH HaJ YUCJIaMH, BBIYUCIICHHS C pallMOHAIBHBIMU YHCIIaMH, Tpadukwy,
IpoOb, KOMOMHATOPHBIC 3aJlayd, KOOPJIWHATHI, KOPHH ypPaBHECHHS, MHOTOUJICHBI,
MHOXKECTBA TOYEK Ha KOOPJWHATHOW IIJIOCKOCTH, MHOXECTBAa TOYEK Ha
KOODJMHATHOW  TpsIMOW, oOpaTHas  MPOMOPIMOHATBHOCTh,  OJHOUICHBI,
NIEPECTAHOBKH, MPe0oOpa3oBaHe OYKBECHHBIX BBIPAKCHUU, MMPUBEACHUE TTOJOO0HBIX
cllaraeMblX, TMPOW3BEIECHHWE W  YacTHOE CTENEeHEW, MPOIEHTHI, MpsMas
IPOMOPLUOHATBHOCTh, PACKPBITHE CKOOOK, pPACCTOSHHME MEXAY TOUYKAMHU
KOOPJMHATHOW TpsSMOM, pEIIeHHE 3a/lady C TOMOIIbI0 YpaBHEHUU, CBOMCTBa
CTENEHU C HATypaJbHBIM IOKa3aTEJIeM, CIOXKEHUE M BBHIYMTAHHE MHOTOYJICHOB,
CpaBHEHHE IpoOeH, CTaTUCTUYECKUE XApPaKTEPUCTUKU, CTENECHb C HATYpaJbHBIM
nokasarejieM, CTeNeHb CTENeHHU, MPOU3BEACHUS U JPOOH, YMHOXKEHUE OJIHOUJICHA
(MHOTOUJIEHA) HA MHOTOYJICH, YpaBHEHHUE, (OPMYIIbI KBaJpaTa CYMMBI U KBajpaTa
Pa3HOCTH.

IIpumepnvie gpasv

MBI BBISICHHUIIM, KAKUE BEJTMYMHBI HA3bIBAIOT MPSAMO MPOMOPIIHOHATEHBIMHU.

51 Mory npuBecTH MPUMEPHI MPSIMO MPONOPIIMOHATHHBIX BETUYHH.

Mpbl  caenmanm  3amuch 0O0mIeH (GOPMYJBI  TPSIMO  MPOIOPIIMOHATBLHOMN
3aBHCHMOCTH.

A wmory  (3aTpYyIHSIOCH) chOpMyIUpPOBaTh  CBOMCTBO  MPSIMO
MIPOTIOPIIMOHATLHBIX BETUYHH.

A npusen(a) mpumep NPONOPIUM W Ha3Bajla €€ KpallHUE U CpeaHue
BEITUYNHBI.

Mpb1I HaXOAWIN TUIONMIA/b MPAMOYTOJIbHUKA. J[JI1 3TOTO MBI U3MEpPUIIH €ro
CTOPOHBI, @ TOTOM TIEPEMHOKUIIU TIOTYIUBIITHECS YHACTIA.

Ha pucynke Mb1 Buamm rpaduk ¢yHknmm Y=rX. Ham HYXHO MOCTpPOHTH
rpaduk, cummerpudHblii anHomy ocu Oy. Ham mpeactout 3amucats popmynoit
byHKIHIO TpaduKa, KOTOPHIH MBI IIOCTPOUM.

Mps1 Oyziem pemniaTh CUCTEMY YpaBHEHHH CIIOCOOOM ITOJICTAHOBKH.



Mp1 3HaeM, 4TO cyMMma JIBYX ApoOeil, 3HamMeHaTeleM KOTOPBIX SIBIIAETCA
. 1 .
yucyio 3, paBHa 4. PasHocTh 3THX ApoOeil paBHa 15. Ham npeacroutr HaiTh

YUCUTENH 3TUX JpoOei.

A cocTtaBui(a) MO PUCYHKY CUCTEMY YPaBHEHUH.

IIpumepnvie 6160001

Anrebpa TecHO cBs3aHa ¢ apudMeTukoil. OHa BO3HUKIIA B IPEBHUE BpEMEHA
B pe3yJIbTaTe MOWCKOB OOIIMX CXEM pEHICHHS MOXOKUX apu(METHYeCKHX 3aaad.
Ectp nBa cmocoba 3amucu npoOHBIX uuced. VX MOXXHO 3amuChIBaTh B BUJC
JICCATUYHBIX U B BUJE OOBIKHOBCHHBIX IpoOei. 3HAYUT, HY)KHO YMETh CPAaBHUBATH
quclia, 3alucaHHble B JI000KW w3 3TMX (opM. HyxkHO yMeTh NPOBOIHUTH
BBIYMCJICHUS, €CIIH CPEAM YUCEN, ¢ KOTOPBIMU HaJ0 BBITIOJHUTH apU(PMETHICCKUE
JICHUCTBUSA, €CTh W OOBIKHOBEHHBIC, W JeCATUYHBbIC JIpoOu. C TOHIATHEM apoOU
CBSI3aHO TIOHATHE TMpolieHTa. YTOOBI permarh 3a1a4u Ha MPOLEHTHI, HAJ0 CBOOOHO
NepeXoaUTh OT APoOei K MPOIEHTaM U HA00OpOT — OT MPOIEHTOB K POOSM.

Cpennee apudmMeTnyeckoe psia Yyuced — 3TO YAaCTHOE OT JIEJICHUS CYMMBbI
ATHX YHCET Ha UX KOJMYECTBO.

Mopa — 3TO 4yHMCIO psijia, KOTOPOE BCTPEYaeTCsl B 3TOM DSy Yalle BCEro
(nanbornee yacro).

PasmMax — 3TO OOWH W3 CTAaTUCTUYECKHX TIOKa3aTelleld paziuyus, WU
pa3dpoca. DTO pa3HOCTh MEXAY HAaWOOJBIIMM M HaUMEHBIIINM 3HAYCHUSAMH psia
JTaHHBIX.

dopmyiia wIomaan NPIMOyroiibHuKa — S=ab. OHa BeIpakaeT COOTHOIICHHE
MEXKIY IUIOIANAbI0 S W JUIMHAMH CTOpOH @ W D. [lng HaxokaeHws IUIomann
NpSIMOYTOJIbHUKA HAJI0 U3MEPUTH €r0 CTOPOHBI U MEPEMHOXKHUTH MOTYyUHUBIIHECS
quCla.

dopMmyna TyTH paBHOMEPHOro JBWXKEeHHUS — S=Vi. OHa BbIpaxkaer
3aBUCUMOCTH PAaCCTOSHUSA S OT CKOPOCTH JBWKEHUS V U BpeMeHH t. DTo rimaBHOE
COOTHOIIIEHHUE MEXKIY PACCTOSTHUEM, CKOPOCTHIO i BPEMEHEM JIBHXKCHHUSI TIO3BOJISET
10 JIFOOBIM JIBYM M3 YKa3aHHBIX BEJIMYMH HAWTU TPETHIO C TOMOIILIO BEIYMCICHUM.

B OpITy KaapIii 4enoBeK (DaKTUUECKH TMOIb3yeTcs (PopMysIoil CTOMMOCTH
NoKynku. JIjust 3TOro ImeHa ToBapa YMHOXAeTCS Ha KOJUYECTBO KYIUJICHHOTO
ToBapa. Hanmpumep, 1ieHa 0THOTO KHJIOTpaMma caxapa yMHOKAeTCs Ha KOJIMYECTBO
KYIUICHHBIX KiJorpaMMoB. Eciii cTouMocTh oKynku 0003HaunTh O0ykBo# C, 1ieHy
ToBapa OyKBOW C, a KOJIWYECTBO KYIUICHHOTO ToBapa OykBoil M, TO Qopmyry
CTOMMOCTH TIOKYTIKA MOKHO 3amucarh Tak: C=cm.

[Tpu BeIUMCIEHUAX 10 GOpMyIaM BMECTO OYKB MOXKHO TIOJICTABJISTH Pa3HbBIE
gyucna. Hampumep, B dopmyne S=Vt BpeMss U CKOPOCTh MOTYT MEHSThCA. B
3aBUCUMOCTH OT JTOTO OyIeT MEHSAThCA pPacCTOsSHHME. Takue H3MEHSIOIIHECS
BEITMYMHBI HA3BIBAIOT TIEPEMEHHBIMU BeTMYMHAMU. BykBbI B (hopmysie, KOTOpHIMU
OHM 0003HAYEHBI, HA3BIBAIOT MTEPEMEHHBIMHU.

JIBe BENWUYMHBI HA3BIBAIOT TPSIMO MPOMOPIIMOHATBHBIMHU, €CIIA TIPH
YBEJIMYCHUH OJHOM M3 HUX B HECKOJBKO pa3 Apyrasl yBEJIHUHUBACTCS BO CTOJBKO
xe pa3. OOpaTHO TPOMOPIIMOHAIBHBIMUA HA3bIBAIOT JIBE BEIWYWHBI, TIPH



YBEJIIMYCHUM OJTHOM M3 HUX B HECKOJIBKO pa3 Apyras yMEHBIIACTCS BO CTOJBKO JKe
pas.

a C
Ecam oTHolIeHUE ; paBHO OTHOIICHHUIO E’TO PaBEHCTBO Ha3bIBAIOT

S| Q
Qla

MPOIOPLIUEN.

Korpa 3amauy pemaror anredpanyeckuM CHocoOOM, TO YCJIOBHE 3aJlayu
MpeXke BCEro MEPEeBOMT Ha S3bIK MaTeMaTuku. [lepBrIil mar Takoro mepeBoaa —
BBeJicHUE OYKBBI I 00O3HAYEHUS KaKou-1rMOO HEW3BECTHOW BeIWYUHBL. B
pe3ysbTare nepeBofa OOBIUHO MOJYydYaeTcsl paBeHCTBO, cojaepxkaliee OyKBy. OJTO
PaBEHCTBO HA3bIBAIOT YPABHEHHUEM.

8 KUIACC
(4-it rox o0yuenust Ha ypoae O0O0)

Uucna u Berunciienus. KBagpaTHbie KOpHU

Uucna u Beranciiennsi. CTeneHsb C 1eIbIM MoKa3aTesieM

Anrebpanueckue BoipaxeHus. KBagpaTtHbeiii TpéxuieH

AnreGpandeckue BblpaxkeHus. AnreOpandeckas 1po0b

O60011eHNEe ¥ CUCTEMATU3allUs U3YYCHHOTO MaTepurana

Ilpumepnuvie 6uovl desamenvnocmu oOy4aAOUUXCA .

— 00BbsICHEHHE 3HAYCHUS TOHATUM ((PopMyTUpOBaHUE OTIPEICIICHUH);

— JIOKa3aTeJIbCTBO M OMPOBEPIKEHUE C TTIOMOIIbIO KOHTPIIPUMEPOB;

— pelIeHue TEKCTOBBIX 3a/1a4 apu(PMETHIECKUMU CIIOCOOaMu;

— hopmynMpoBaHKe PaBUil (B paMKax U3y4eHHOTO);

— yteHue (opQodNUUYecKn W TpaMMaTHUYECKd BEPHOE) MaTeMaTHYEeCKUX
3aIMce;

— aHalM3 TeKCcTa 3aJaud, Nepe@opMyIHpOBKA YCIOBHS, W3BJICUCHUE
HEoOX0MMOM MHGOPMAIINK, MOJEIHUPOBAHUE YCIOBUS MPU MOMOIIU BU3yaJbHBIX
orop (CXeM, PUCYHKOB, pEaIbHbIX MPEJIMETOB);

— TIOCTPOCHHE JIOTUYECKUX EMOYEK PACCYKIACHHI;

— KpUTHYEeCKass OIeHKa © OOOCHOBaHUE TMOJYyYEHHOTO OTBETA,
OCYIIECTBJIICHHE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOKHBIX MCCIEIOBAaHUN — B paMKaX M3Y4EHHOTO (B T.4. C
MCIIOJIb30BAHUEM KaJIBKYJISITOPA, KOMIBIOTEPA);

— 1o100p ¥ MPUBEJIEHNE MPUMEPOB C OTMIOPOM HAa COLUATEHO-OBITOBOM OIBIT.
U np.

IIpumepHasi TeMaTH4YECKAS U TEPMHHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocovemanus

AnreGpandeckue apoOH, BEPOSITHOCTh CIIY4ailHOTO COOBITHS, BBHIHECEHUE
o0IIero MHOXXHTENS 3a CKOOKM, 3ajlaya O HaxXOXJICHUU CTOPOHBI KBajpaTa,
UppaloOHANTBHBIC YHWCIa, KBaJIpaTHBIE KOPHHU, KyOWYECKUN KOPEHb, OCHOBHOE
CBOMCTBO ApoOM, MpeoOpa3oBaHME BBIPAXKEHMM, Pa3I0XKEHHE MHOTOYJICHOB Ha
MHOXHUTEH, PA3JI0KEHUE HA MHOXKHUTEIN C IPUMEHEHUEM HECKOJbKUX CIOCO0OB,
pelieHre ypaBHEHUN C MOMOIIBIO Pa3I0KEeHUs] HA MHOKUTENIM, CBOMCTBA CTENEHU
C LeJbIM T[OKa3aTeleM, Cily4dalHble COOBITUSI, CIIOXKEHHUE (BBIUUTAHUE)
anredpandeckux Apodei, crocod TPYNIUPOBKH, CTETICHD C IEJBIM MMOKa3aTeNIeM,
teopema I[ludaropa, ymHoxxkeHue (feneHue) anredpandeckux apodeit, hopmyiibl



Pa3HOCTHU U CYyMMBI KyOOB, (hopMyJia pa3HOCTH KBAaIpaTOB, YACTOTA U BEPOSITHOCTD,
4acTOTa CIIy4allHOTO COOBITHSI.

IIpumepnvie gpasv

Mp1 3anucanu pacnpeneauTeIbHOe CBOMCTBO YMHOXKEHHUS B TOM BHUJIE, KaK
OHO MPUMEHSIETCS JIJIsl BBIHECEHUST 00IIIET0 MHOMKHUTEIS 32 CKOOKHU.

S npounrtan(a) ¢opmyldy Tak: cymMma KyOOB JBYX 4YHCEI paBHa
MIPOU3BEICHUIO CYMMBI ATUX YHCEJ U HETMIOJIHOTO KBaJIpaTa X Pa3HOCTH.

S Ha30BY NpUEMBI, TIPU MTOMOIIU KOTOPHIX MHOTOUJIEH MOXHO Pa3JI0KUTh Ha
MHOHUTEIH.

Paznoxxenre Ha MHOKUTEIN — 3TO OCHOBHAS 3ajJlauya TEOPUU MHOTOUYJICHOB.

IIpumepnvie 6160001

CymiecTByeT HENbIA psa TPUEMOB IS Pa3jIOKEHHUs] MHOTOUYJICHOB Ha
MHOXkUTEMU. OAWMH U3 TaKUX NPUEMOB — BBIHECEHHE OOIIEro MHOXHTENS 3a
CKOOKM. DTO mnpeoOpa3oBaHHE BBIMOJHAETCS HAa OCHOBE pPacHpeleTUTEIbHOIO
CBOMCTBa — KaK U YMHOKEHHE MHOTOUJIeHa Ha ojHouwlIeH. Ho B ciyuae BeIHECEHUS
3a CKOOKH 3TO CBOMCTBO MPUMEHSETCS CIpaBa HAJEBO.

Mpb1 paccMOTpenu pasHble NPUEMBI, MPU IMOMOIIM KOTOPHIX MHOTOYJICH
MOKHO Pa3JI0KUTh HA MHOXKUTEIIU: BBIHECEHHE OOIIEro MHOXKHUTENSI 32 CKOOKH,
croco® TPYINIUPOBKH, NpUMEHEHHE (OPMYJI COKpamEHHOro YMHOXeHus. B
CJIOKHBIX CIIy4asix HaJ0 MPUMEHSTh HECKOJIbKO MpuéMoB. He cymecTByeT o0mmx
mpaBuj JUIsl YCTAHOBJICHUS TOTO, KakKWe CHOCOOBI M B KAaKOM TMOPSJKE HAJIO
OPUMEHATh. TakXke He BCErJa MOYKHO Pa3JIOKUTh MHOTOWIEH Ha MHOXkUTeIU. Ho
€CTh HEKOTOPBIE PEKOMEHIallNM, KOTOPBIE HAJI0 YUYUTHIBATh. ECIIM MOKHO BBIHECTH
3a CKOOKM OOIIUI MHOXHUTENb, TO 3TO HY>KHO clenaTh. Hajgo mocMoTpeTs, MOXKHO
JU BOCIIOJI30BAThCS KaKOW-HUOYIb ¢opmynoii: 1) ecnmu mMmeercs IBYWIEH, TO
HaJ0 MPOBEPUTH, MOXKHO JM MPUMEHUTH (HOPMYITy Pa3HOCTH (CyMMBI) KyOOB, 2)
€CIM €CTh TPEXWIEH, TO HAJ0 MPOBEPUTh, MOXKHO JU CBEPHYTh €ro B KBaJpaT
nByuneHa. Ecnu He ymaérest npuMeHUTh OPMYIbI COKPAIIEHHOTO YMHOXEHUS, TO
HaJ0 MONMpPoOOBaTh MCIOJIB30BATh Croco0 rpymnmupoBku. Korga paszmoxenue Ha
MHOUTENN 3aBEPIICHO, HAJ0 MPOBEPUTH IMOJYYECHHBIM pPE3yJbTaT C MOMOIIbIO
YMHOKEHUS.

9 KITIACC
(5-it rox o0yuenust Ha ypoae O0O0)

VYpaBHeHus u HepaBeHcTBA. KBapaTtHble ypaBHEHUS

VYpaBHenus u HepaBeHCTBA. CUCTEMbI ypaBHEHUN

VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa

Oynkunn. OCHOBHBIE TOHATHUS

Oynkrun. Yucnossie GyHKINNA

O06001meHue 1 cucTeMaTH3aIusI U3Y4eHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUWUXCA '

— 00BsICHEHUE 3HAYCHUS MOHATUH ((OPMYITUPOBAHUE OTIPEICTICHU);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHHUE C TOMOIIbIO KOHTPIIPUMEPOB;

— peleHne TeKCTOBBIX 3a/1a4 apu(PpMETHIECKUMHU CIIOCO0aMH;

— (hopmynupoBaHKe MpaBui (B paMKax U3y4eHHOT0);



— yrteHue (Op(odMUYECKH U TIPaMMAaTHYECKH BEPHOE) MATEMATHUUYECKHX
3aIMCEH;

— aHaNM3 TEKCTa 3ajaudd, nepe@opMylIMpOBKa YCIOBHs, HW3BJICUCHUE
HE0O0X0UMON HH(pOpPMAIUU, MOJACIUPOBAHUE YCIOBHS MIPU MOMOIIH BU3YyaJIbHBIX
orop (cXeM, PUCYHKOB, pEaIbHBIX MTPEIMETOB);

— IIOCTPOCHHE JIOTUYECKHUX LEMOUEK PACCYkKACHHUI;

— KpUTHYECKass OLEHKa U OOOCHOBaHUE IOJYyYEHHOTO  OTBETA,
OCYIIECTBJICHHE CAMOKOHTPOJIS;

— MPOBEACHUE HECIOXKHBIX MCCIECOBAaHUN — B paMKaX M3y4YE€HHOIO (B T.4. C
HCIIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA);

— 1o100p U NMPUBEJIEHUE PUMEPOB C ONMOPOM HA COLUATBLHO-OBITOBOM OIBIT.
U np.

I[IpumepHasi TeMaTHYeCKAasi U TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnsie cnosa u cirogocouemanus

I'paduk nuHEHOTO ypaBHEHHS C JIByMsI IEpEMEHHBIMH, Tpauk QyHKINH,
JEHCTBUTENBHBIC YUCIA, OKA3aTeNbCTBO HEPABEHCTB, 3a/1a4d HAa KOOPAMHATHOU
IJIOCKOCTH, KBaJIpaTHBIC YpaBHEHHUS, JIMHEHHAsA (PYHKIUS, JTUHEHHOE YpaBHEHHE C
JIByMsI TIEpEMCHHBIMH, JIMHCWHBIC HEPABCHCTBA, HEIOJHBIC KBaJpaTHbIC
ypaBHEHHMsI, HEPABEHCTBA, Pa3JjI0’KEHHUE KBAJPATHOTO TPEXWIeHAa Ha MHOXKUTEIH,
pelieHre 3a7a4 ¢ MOMOIIBI0 CUCTEM YpaBHEHUH, pElICHUE CUCTEM YpaBHEHUM
CIIOCOOOM TOJICTAHOBKH (CIOXKEHHMSI), C TOYHOCTBIO JI0..., CBOWCTBA HEPABEHCTB,
CBOMCTBa (PYHKIIMU, CHUCTEMbl YpPaBHEHUMH, CIOXKHbBIE SKCIEPUMEHTHI, (Qopmyiia
KOpHEH KBaJpaTHOTO YpaBHEHUS, YTEHHUE IPAPUKOB.

IIpumepnvie gpasvl

Oynkiust T Ha3pIBaeTCsI BO3pACTAMONICH HAa MHOXKECTBE X, €CIIU OOJbIIEMY
3HAYEHHUIO0 apr'yMEHTa COOTBETCTBYET O0JIblliee 3HAaUeHUE (PYHKIIUH.

Ecnu Ha Bceit obnactu omnpeaenenus GyHKIHS BO3pACcTaeT, TO €€ Ha3bIBAIOT
BO3pacTaroniet GyHkiuen, a eciu yobpiBaeT — TO yObIBaromel (pyHKITHEH.

OYHKIWIO, B3pacTAOIIyl0 Ha MHOXeCcTBe X WIM YOBIBAaONIyI0 Ha
MHOkeCTBe X, Ha3bIBAIOT MOHOTOHHOU (PyHKIIMEH Ha MHOXKeCTBE X.

Ham HyXHO yKka3aTh 00J1acTh OmNpesenaeHus U 00JacTh 3HAYCHUN (YHKIUH.
MBI TOJDKHBI HATH TIPOMEXKYTKH, Ha KOTOPBIX (yHKIMs f yObIBaeT, Bo3pacraer u
COXpaHsET NOCTOSSHHOE 3HAYEHUE.

A roroB(a) (Mory, He MOTY, 3aTPYIHSAIOCh, XOUy) JOKa3aTh: €Cld 4E€THAs
(GyHKIMS MOHOTOHHA Ha TOJIOKUTEIBHON 4YacTH OOJACTH OMpeeieHUsl, TO OHa
MMEET MPOTUBOIOJIOKHBIA XapaKTEp MOHOTOHHOCTM Ha OTPUUATEIBbHOW YacTH
00JIaCTH OTIPECIICHHUS.

Msb1  chopmynupoBanu  OmpeneNieHue BO3pacTamlie u  yObIBaoIen
dbynkiuii Ha MHOXecTBe X. Ham HyXHO mpuBecTH mpuUMEphl BO3pacCTaloNleH U
yObIBaroIIel QyHKITUH.

51 MoTy OOBSICHUTB, B €M COCTOUT OCOOCHHOCTH rpaduka YETHOU (yHKIIUN
Y IPUBECTH MPUMEPHI YETHON M HEUETHON HYHKIINU.

S roroB(a) OTBETUTh HA BONPOC O TOM, Kakass (YyHKIMS Ha3bIBACTCS
OTPAaHUYEHHOW U HEOTPAHUYEHHOM.

A 3aTpyaHsAI0CH IPUBECTU MPUMEPHI (DYHKIIUU, OTPAHUYEHHOU CHU3Y.



IIpumepnvie 6160001

Oyuknust T Ha3pIBaeTCs Bo3pacTaromleil Ha MHOXeCTBe X, €CITU ISl JTFOOBIX
IBYX 3HaueHuM aprymeHTa Xl m X2 MHoxkecTBa X, TakuX, 4ro X2 > X1,
BhINOTHsIeTCS HepaBeHeTBO f(X2) > f(X1). @ynkius f Ha3piBaeTcst yObIBatoIeH Ha
MHOKeCTBe X, €CJIU JUIsl JIFOOBIX IBYX 3HAUYECHHI apryMmenTa X1 u X2 MHOXecTBa X,
TaKuX, 4To X2 > X1, BeImosiHseTcss HepaBeHcTBO f(X2) < f(X1).

Mpbl 3HaeM HEKOTOpble CBOMCTBa MOHOTOHHBIX (YHKIMI. MoHOTOHHas
GyHKIHMS Kaxkaoe CBOE 3HAYCHHWE TNPUHUMAET JIMIIb MPH OJHOM 3HAYCHUU
aprymenta. Eciu dynknus y=f(X) sBisercs Bospacrtaromieil (yObIBaromieit), To
dynkuus  y=— f(X) sBnsercs yOwiBaromiei (Bospacratomieit). Cymma ABYX
BO3pacTaromux (GYHKIUH SBISETCS BO3pacraroniel (yHKIueH, a cymma JBYX
yObIBaroIuX GyHKIUH siBisieTcs yobiBatomie ¢pynkiueit. Ecnu 06e gpynkuuu fu g
BO3pacTarolme win ooe yowiBaromire, To GpyHkuusa @(x)= f(g(x)) — Bo3pacraromias
¢ynkuus. Ecnu dynknus y=f(X) MOHOTOHHA Ha MHOXECTBE X M COXpaHsSeT Ha

1

£(x) Ha MHOXECTBE X HMEET
X

9TOM MHOXECTBE 3HaK, To QyHKIusa ((X)=

IIPOTUBOTIONIOKHBIN XapakTep MOHOTOHHOCTH.

Oyukuus f HaswpiBaercs uérHoi, ecnmm g awooro X € D(f) Bepho
paBeHcTBO f(—x)=f(x). ®ynkuus f HaspiBaeTcs HEUETHOM, ecim JuIsd JTHOOOrO0 X €
D(f) BepHo paBerctBO f(—x)= —f(X).

10 KJIACC
(5-it rox o0yuenusi Ha ypoae O0O0)

Yucna u Beruncienus. JencTBUTENBHBIE YHCIa

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C OJHOM IEPEMEHHOM

VYpaBHeHUs U HepaBeHCTBA. CUCTEMBI ypaBHEHUN

VYpaBHeHUs U HepaBeHCTBA. HepaBeHCTBa

DOyHKIUU

UucnoBsle MOCIEA0BATEIbHOCTH

[ToBTOpEeHnue, 0600IIeHNE, CHCTEMAaTH3aIUsI U3yUYeHHOT0 MaTepraia

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUWUXCA '

— 00BsICHEHUE 3HAUYCHUS MOHATUH ((OPMYITUPOBAaHUE OIPEICIICHUN );

— JI0KA3aTeIbCTBO U OMPOBEPKEHNUE C TIOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 3a/1a4 apu(PpMETHIECKUMHU CIIOCO0aMH;

— dhopMynHrpoBaHUe MPaBUi (B paMKax U3y4YE€HHOTO);

— yteHue (OpQodMUUYECKH W TpPaMMaTHYECKd BEPHOE) MATEeMaTHYECKUX
3amucei;

— aHamM3 TeKCcTa 3aJadd, NepeGopMyIHpPOBKA YCIOBHS, W3BICUYCHUE
HeoOxonuMon MHpOpMaIUU, MOJIETUPOBAHUE YCIOBHS MPH MMOMOIIHM BU3YaTbHBIX
orop (CXeM, PHCYHKOB, pEaIbHBIX MTPEIMETOB);

— MOCTPOEHHE JIOTUYECKUX LIETIOYEK PACCYKICHUI;

— KpUTHYECKass OIleHKa ¢ OOOCHOBaHHME IIOJY4EHHOTO  OTBETA,
OCYIIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEICHUE HECIOKHBIX HCCIEI0BAHUN — B paMKaX U3y4EHHOTO (B T.4. C
MCIIOJIb30BaHUEM KaIbKYJISTOPA, KOMIIBIOTEPA);

— 11oA00p U MPUBEJCHUE PUMEPOB C OMOPOM HA COI[UATBLHO-OBITOBOM OIIBIT.



IIpumepHas TeMaTHYeCKasi U TEPMHUHOJIOTHYECKASA JIEKCUKA

IIpumepnvle cnosa u crogocouemanus

Apudmernyeckas Nporpeccus, BEpOSTHOCTb, BBIOOPOUYHBIE HCCIIEIOBAHUA,
reOMETpUYECcKass IMpOorpeccus, TUCTOrpaMMa, Trpauueckoe HcciaeOBaHHUEe
ypaBHEHUS, WHTEPBAIBHBIA  psifi, KBajgpaTuyHass (QYHKIMS, KBaJpaTHbIE
HEpaBEHCTBA, napabdoia, mapadoaoua, MPOIEHTHI (TPOCThIE, CIOXKHBIE), MPOTHO3,
palMOHANIbHBIE BBIPAXKEHUS, CUCTEMbl YPABHEHUI, CUCTEMbI YPaBHEHUH C JBYMS
NEePEeMEHHBIMH, CTATUCTUKA, CTATUCTUYECKOE OLEHWBAHME, ypaBHEHHUE (LIeJIbIe,
IpOOHBIE), XapaKTePUCTUKA pa30dpoca, YUCIOBbIE TTOCIIEI0BATEIBHOCTH.

IIpumepnvie gpasv

51 Mory OOBSICHUTH Ha MPUMEpPE, KaK NOCTpOouTh rpaduk Gpynkuuu y=f(—x) u
rpaduk pynkuuu y= —f(—x), 3nas rpadux Gynkiun y=f(x).

51 mory 000CHOBaTbh, KaK BBIMOJHSAETCS MOCTpOEHUE TpaduKoB (PYyHKIUU
g=If(x)l u g=f(IxI).

Ham HyXHO HalTH ko> PULMEHTH KBaApaTHUHON GyHKImH Y=ax>+ bx + c,
3Has, 4To e€ rpaduk mpoxoaut uepes Touku A (0;2), B (2;0), C (3;8).

Mp1 pemanu ypaBHEHHUSI C OJHOM MepecMeHOM, 00e 4acTh KOTOPBIX ObLIU
LEJIBIMU BBIPAKEHUAMHU. Takue ypaBHEHUS HA3bIBAIOTCS LEJIbIMU YPaBHECHUSIMH.

51 mory/3aTpynHsAOCk/HE MOTY C(HOPMYIUPOBAThH ONpPEICICHUE JTMHEHHOTO
HEPABEHCTBA C ABYMsI IEPEMEHHBIMU U IPUBECTH MPUMEPHI.

51 Mory/3aTpyaHsSII0OCh/HE MOTY OTBETUTH Ha BONPOC O TOM, Kakyio (purypy
NPEJICTABIsET MHOXECTBO TOYEK KOOPAMHATHON IIJIOCKOCTH, KOOPJIWHATHI
KOTOPBIX — PEUICHUSI CUCTEMBI JINHEHHBIX HEPABEHCTB.

A MOTY  JaTh ompe/ieseHIe BO3pacTaromei (yObIBaroiei)
MOCIIEIOBATEIbBHOCTH U TIPUBECTH MPUMEPHI.

51 xouy chopMyIUPOBATH MPUHIIUI MATEMAaTUYECKOW UHYKIIUH.

S wMory oOTBeTMTh Ha BONPOC O TOM, B KaKUX MPOMEXKYTKaX
TPUTOHOMETPUYECKHE (DYHKIIMM TPUHUMAIOT TOJOXKUTEIbHbIC 3HAYCHHUS, a B
KaKUX — OTPUIIATEIbHbIC 3HAUCHHUS.

S mory OOBSICHUTH, YTO Ha3bIBaeTCs NEpHOAOM (GYHKIMM U Ha3BaTh
OCHOBHOM NIEPHOJT KAXKIO0W TPUTOHOMETPUIECKON (DYHKITHH.

3HaHWE 3aKOHOB TPUTOHOMETPUYECKUX (YHKIUUA TOMOTAaeT peniaTh
MPOCTEHMIINE TPUTOHOMETPUUYECKUE YPABHEHHMS, YPaBHEHHS, B KOTOPBIX IMOJ
3HaKOM TPUTOHOMETPUYECKUX (PYHKUUN CONIepiKaTCsl IEPEMEHHBIE.
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DyHKIHIIO, KOTOPYIO MOKHO 3a7aTh GopMyIIoii Buaa y=ax2+ bx + ¢, rae a#
0, Ha3BIBAIOT KBAJIPATHUHON (HYHKIIUECH.

JIro6yro KBampaTuuHyio GYHKIMIO Y=ax2+ bx + ¢ MOKHO 3a71aTh HOpMYITOi
Braa y=a(x—m)Z+n.

PaccmoTpum BakHOE CBOMCTBO mapaboinbl. [Ipu BpameHwrm BOKPYT OCH
CUMMETpUHU mapabosia omuchiBaeT Qurypy — mapabonoua. Eciu BHYTpeHHIOO
MOBEPXHOCTh Mapadoyiousa caenaTh 3€pKalbHOM W HAMpPaBUTh Ha HEE MYyYOK
Jqy4ell, mapamienbHbIX OCH, TO OTpaXEHHBIE JTy4H COOEpYTCS B OJHOM TOUYKE —
¢poxyce. Eciu napabonuyeckoe 3epkajio HarpaBuTh Ha CoJlHLE, TO TEMIIEpATypa B
doKyce OKaKeTcs TaKOW BBICOKOM, YTO MOKHO OyAET paciiaBUTh MeTayul. Eciu



HUCTOYHUK CBETa TOMECTUTh B (okyce, TO OTpaXEHHBIE OT 3E€pKaIbHOU
MOBEPXHOCTH NapaboJIona Jyur OKa3bIBAIOTCS HANIPABICHHBIMU MAPAIEIBHO €T0
OCM U HE pacceuBalOTCS. ITO CBOMCTBO HCMOJB3YETCS MNPU H3TOTOBICHUU
MIPOKEKTOPOB M ABTOMOOMIIBHBIX (pap.

Yrober moctpouth rpaduk ¢ynkuum Y=If(x)l, ecim wusBecTeH rpadux
byukuuu y=f(X), Hy’)KHO TOCTaBUThL Ha MecTe Ty ero 4vactb, rae f(x)=0, u
CUMMETPUYHO 0TOOPa3UTh OTHOCHTEILHO OCH X JIPYTYIO €ro 4acThb, riae f(x) )<O0.

Yrober moctpouth rpaduk ¢ynkuum Y=If(x)l, ecim wusBecTeH rpadux
¢ynkuuu y=f(x), Hy’)kHO OCTaBUTh Ha MECTe Ty 4acTh rpaduka Gynkuuu y=Ff(x),
KOTOpasi COOTBETCTBYET HEOTPUIIATEIILHON YacTH 00JIacTH orpeeneHus GyHKIUu
y=f(x). OTpa3uB 3Ty 4acTh CHMMETPHYHO OTHOCHUTEIIBHO OCH Y, MOJYYHM APYTYIO
4acTh Irpaduka, COOTBETCTBYIOIIYIO OTPUIIATEILHON YaCTH 00JIaCTH OTpEIeICHUS.

[{esoe ypaBHEHME C OJHOM IEPEMEHHON — 3TO YpaBHEHHUE, JIEBas U IIpaBas
YaCTU KOTOPOTO — IIEJIbIC BHIPAKEHUSI.

[Ipu pemenun 3agayu Mbl NPUMEHWIM TpapUUYECKH CHOco0 pelieHus
CHUCTEMBI JIBYX YPaBHEHHM C IBYMsI iepeMeHHBIMH. OH COCTOUT B TOM, YTO CTPOST
rpaduku 000MX ypaBHEHUM M HAXOJIUT KOOPJAWHATHI OOIIUX TOYEK ITUX I'PAPHUKOB.
Ho rpaduueckuit cmoco0® TO3BOJISIET HAWTH peEHIeHHe CUCTEMBlI TOJIBKO
npuOIMKEHHO.

JIroOyro cucreMy JABYX JUMHEWHBIX YpaBHEHUW C JBYMsI IMEPEMEHHBIMU
MOXHO PEIIUTh CIOCOOOM TMOJCTAHOBKM WM CcrmocoOoMm ciioxenus. Ho mo-
JIPYroMy TMPOMCXOAMUT C CUCTEMaMHU ypaBHEHUH OoJiee BBHICOKMX cTemeHel. [l
HUX HET OOIIMX crocoOO0B pemieHus. JIMIb HEKOTOpble M3 HUX MOKHO PEIIUTh
CII0COOOM MOJICTAHOBKHU MU CIIOCOOOM CIIOXKECHHS.

[TocnenoBaTeIbHOCTh, B KOTOPOW KaXXIbIH TMOCISAYIONIUA WiIeH OOJIbIIe
IpeabIIYIIEero, Ha3blBaeTcsl Bo3pacrtawolieil. [locmenoBarenbHOCTh, B KOTOPOIA
KaKJIBIH TTOCJICTYIOIINI WISH MEHBIIE TIPEAbIIYIIETO, Ha3bIBAETCS YOBIBAIOIIICH.

[TocnenoBaTenbHOCTh (AN) Ha3bIBAETCS OrPAHMYEHHOW CBEPXY, €CJIHU
CYIIECTBYET TaKOE YUCJIO M, 94TO an < M mpu JIirodom N.

[locnenoBaTenbHOCTh (AN) Ha3bIBAETCS OrPAaHMYECHHOW CHU3Y, €CJIHU
CYIIECTBYET TaKOE YUCJIO P, YTO an = P mpu JrobdoM N.

[locnenoBaTenbHOCTh, OTPAHUYEHHAs CBEPXy M CHHU3Y, Ha3bIBaeTCs
OTPaHUYEHHOU MOCIEA0BATEIbHOCTHIO.

Kaxnprii unen apudmeTrdeckoil MpOrpeccuu, Ha4YMHAas CO BTOPOTO,
SBIIICTCS CPETHUM apU(PMETHISCKUM MPEABIAYIIEr0 U MOCIETYIONIETO YWICHOB.

OyHKIMS ¢ 0071aCThIO OnpeieieHnst X U 00J1acThi0 3HaUeHUN Y Ha3bIBaeTCS
oOpatuMoi, eciau oOpaTHOE€ €W COOTBETCTBHE MEXKIY MHOXECTBOM Y U
MHOXECTBOM X — (DYHKITHS.

Ecin ¢ynkius f oOpatuma, To oOpaTHOEe €l COOTBETCTBHE HAa3bIBAIOT
dyHkmeir, oopatHoit GpyHkiuw f.

KoneuHoe MHO»X€CTBO, B KOTOPOM YCTAaHOBJIEH MOPSAJOK €ro 3JIEMEHTOB,
HAa3bIBAIOT MIEPECTAHOBKOM.

Conep:xanne yueoHoro npeamera «I'eomerpus»
7 KIIACC
(3-ii ron o0yueHust Ha ypoHe O00)



[Ipocreiimue reoMmerpuueckue (GUrypbl U KX CBOMCTBA.

N3Mepenne reoMeTpuueCcKuX BETUYNH

TpeyronbHUKU

[TapannenbHble OpsIMBIEC, CYMMa YIJIOB TPEYTOJIbHUKA

OkpyXHOCTh U Kpyr. ['eoMeTpruueckre nocTpoeHus

O600u1eHue ¥ cucTeMaTH3alus U3y4eHHOro MaTepuana

Ilpumepnvie 6uovl deamenrbHoCmU 00YHAIOUWUXCA

— KOMMEHTHpOBaHUE (pa3bsICHEHUE) 3HAYCHUS OCBAMBAEMbIX TOHSTHH;
dbopmynupoBaHUE ONPEIEICHUN;

— u3o0pakeHHEe M paclo3HaBaHUE U3y4YaeMbIX (UTYp Ha UepTekax;
peleHre 3a1a4, CBI3aHHbIX ¢ STUMH (PUTYpPaAMU;

— (hOpMyIHpPOBKA U JI0KA3aTEIbCTBO TEOPEM;

— pelIeHUEe 3aJad B COOTBETCTBHUM C COJEPKAHHEM OCBaMBAEMBIX
TEMATHYECKUX PA3JAEIIOB.

IIpuMepHasi TeMATHYECKAS M TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnsie crnosa u ciogocouemanus

AKcuoMa TMapajulesIbHBIX MPSAMBIX, OUCCEKTPHUCHI, BBICOTHI TPEYTOJbHUKA,
U3MepeHue, Jiyd, MacuTabHas JWHEWKa, MeJMaHbl, OTPE30K, MapaieIbHbIe
npsiIMbIE, TIEPBBIN (BTOPOM, TPETHIT) MPU3HAK PABEHCTBA TPEYTOJIbHUKOB, IPU3HAKH
napajuieIbHOCTA ABYX TMPSAMBIX, MEPICHAUKYISPHBIE TMPsSMbIe, IOCTPOCHHE
TPEyrojibHUKa MO TPEM JJIEMEHTaM, NpsiMasi, NPSMOYTOJIbHBIE TPEYTrOJbHUKH,
COOTHOUIEHUS MEXAY CTOPOHAMHU U YIJIAMU TPEYroJbHUKA, CPAaBHEHHE, CyMMa
YIJI0B TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJL.

IIpumepnvie gpasvl

Yepe3 mo0ble 1BE TOYKHA MOKHO MTPOBECTH MPAMYIO, HO TOJIBKO OJIHY.

A mageptwi(a) mpsmyro u otMmerwi(a) Ha Hel Toukn A u B. Celiuac ¢
MIOMOIIbI0 MacIITaOHOW JMHEWKH s oTMeuy Touku C um D Tak, yTtobnl Touka B
obL1a cepenunoit orpeska AC, a Touka D — cepenunoii orpeska BC.

Cuauvana mMbl HaueptuM mpsmyro AB. Ilotom npu momormu MacmTabHOM
JUHEWKU OTMEPUM Ha 3TOH npsamoit Touky C — takyto, uto AC=2 cM. Jajibllie Mbl
ONpeAeInuM, CKOIBKO TAKUX TOYEK MOKHO OTMETUTH Ha npsiMoit AB.
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I'eomeTpusi — 3TO OJlHA M3 caMmbIX JIpeBHUX HayK. OHAa BO3HHKIA €LIE 10
Hameld »pbl. CIIOBO «reoMeTpus» B IEPEBOJIE C TPEUYECKOro sI3blKa O3HAyaeT
«3emsiemepuey». Takoe Ha3BaHHE OOBICHSIETCA TEM, YTO 3aPOKICHHE T€OMETPUU
OBLJIO CBSI3aHO C PA3HBIMU M3MEPHUTEIBbHBIMU paboTaMu. DTH paOOThI BBHIOIHSIIH
IIPU pa3METKE 3€MEIJIbHBIX YYaCTKOB, IPOBEJAECHUU 10POT, CTPOUTEIBCTBE 3JaHUMN U
OpPYTUX COOpyXeHui. B pesynprate TakoM JAEATEIBHOCTH TMOSBWINCH U
MOCTENEHHO  HAaKalUIMBaJIUCh  pa3Hble  MpaBWia, KOTOPbIE  CBSI3aHBI  C
T€OMETPUICCKUMU WM3MEPCHHUSIMU U TIOCTPOCHUSIMU. TakuM 00pa3oMm, reoMeTpHs
BO3HUKJIA Ha OCHOBE MPAKTHYECKOW AEATEIBHOCTH JIOJCH. B nmampHelmeMm oHa
chopmupoBaIach Kak CaMOCTOSTENbHASI HAyKa. JTa HayKa 3aHUMAETCS H3yYCHUEM
T€OMETPUIECCKUX PUTYD.



VYron — 3T0 reomeTpuueckas ¢purypa. OHa COCTOUT U3 TOYKU U JIBYX JIy4eH,
UCXOISIIHNX U3 3TON TOUKH. JIydn — 3TO CTOPOHBI yria, a uX oflee Hayaio — 3TO
BEpIINHA.

Cpenu npenMeToB, KOTOPbIE HAC OKPYXKAKOT, MHOTO OJWHAKOBBIX. Y HHUX
onuHakoBas (opma, OIMHAKOBBIE pa3Mepbl. Hampumep, aBa OIWHAKOBBIX
KapaHjalila, JIB€ OJMHAKOBBIE TETpaJu, JBa OJMHAKOBBIX 3€pKana. B reomerpuu
nBe (Urypbl, KOTOpbIE HMEIOT OJMHAKOBYIO (OpMY U OJMHAKOBBIE DPa3MEpHI,
Ha3bIBAIOT PABHBIMU.

Jnss u3MepeHusT OTPE3KOB W HAXOXKACHHS PACCTOSIHUM Ha MPAKTUKE
WCMOJIB3YIOT PAa3JMyHbIe €IUHULBI H3MEpeHud. MeTrp — 3TO cTaHAapTHad
MEXJIyHapoaHas eauHuna u3Mepenusi. B ognom metpe 100 cantumerpon. B
onHoM cantumeTpe 10 mumuMerpoB. [Ipu u3MepeHnn HEOOIBIIUX PACCTOSHHUM,
HaIrpuMep, MEXKy TOUKaMU Ha JTUCTe OyMmard, 3a €AMHUILY U3MEPEHUsI TPUHUMAIOT
CAaHTHUMETP WIM MWIIUMETp. PaccrosHue Mexay TmpeaMeTaMu B KOMHATe
U3MEPSIIOT B MeTpax. PaccTrossHMe MeXIy HAcel€HHBIMU IMMYHKTAaMU H3MEPSIOT B
KwioMeTpax. Mcnone3yrorcss W Apyrue eauHulbl u3Mepenus. Hanpuwmep,
JIEUUMETP, MOPCKasi MUJISL.

OrMetuMm mrOOBIE TPU TOYKH, KOTOPBIE HE JIeKAT Ha OJHOW NPSIMOM.
Coenuaum ux oTpe3kamu. [lomydunm reomeTpudeckyro Gurypy. 3To TpeyroiabHUK.
Tpu oTMeYeHHbIE TOYKH — 3TO BepUIUHBL. OTPE3KU — A3TO CTOPOHBI TPEYTOJIbHUKA.
Cymma JqiauH TpEX CTOPOH TPEYroJbHMKA Ha3bIBACTCS €ro mnepumeTpom. JlBa
TPEYroJibHUKAa MOKHO HAa3BaThb pAaBHBIMHU, €CIM HMX MOXHO COBMECTHUTh
HajoxeHueM. Kaxplil U3 3TUX TPEYroJIbHUKOB MOYKHO HAJIOKUTh Ha JPYIroOd Tak,
YTO OHU TOJHOCTBEO COBMECTATCS. JTO 3HAYUT, YTO NOMAPHO COBMECTATCA HX
BEPUIMHBI U CTOPOHBI. TaKKe MOMapHO COBMECTATCS U YIJIbl 3TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CIIU J1BA TPEYT'OJIbHUKA PABHBI, TO 3JIEMEHTHI (YIJIbl K CTOPOHBI)
OIHOTO TPEYTOJbHUKA PABHBI 3JIEMEHTaM JpPYyroro TpPEyrojbHHUKA. 3HAYMT,
PAaBEHCTBO JBYX TPEYrOJIbHUKOB MOYHO YCTAaHOBUTb, HE HaKJIaAblBas OJUH
TPEYTrOJbHUK Ha APYTOM, a TOJBKO CPABHUBASI HEKOTOPHIE UX DIIEMEHTHI.

B Marematuke KaxkJo€ yTBEpXKIEHUE, CIPABEIJIUBOCTb KOTOPOTO
YCTAHABJIMBAECTCS TP MTOMOIIM PACCYKIACHUN, HAa3bIBAIOT TeopeMoil. Paccyxnenust
Ha3bIBAKOTCS 10KA3aTE€IbCTBOM TEOPEMBI.

8 KIIACC
(4-it rox o0yuenusi Ha ypoBae O0O0)

YUeTbIpEXYTrOnbHUKH

Teopema Paneca u Teopema O MPOMOPIIMOHATHFHBIX OTPE3KaX, MOJ00HbBIE
TPEYTOJIbHUKHU

[Tmomane. Haxoxaenue mmonmanei TpeyroabHUKOB U MHOTOYTOJIbHBIX
¢uryp. [Inomanu mogoOHBIX Huryp

Teopema ITudaropa u Hauasia TPUrOHOMETPUU

O06001meHne U cucTeMaTH3alus U3y4YeHHOTO MaTepHraia

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUUXCA '

— KOMMEHTHpOBaHHE (pa3bsICHEHUE) 3HAYEHUSI OCBAMBAEMbIX TOHATHIH;
dbopMynUpOBaHUE ONPEEICHUM;

— n300pakeHUe U paclio3HaBaHUE U3ydaeMbIX (DUTYp Ha YepTekax;



— (hopMyIIUpPOBKA U JOKA3aTEIHCTBO TEOPEM;

— PpeumeHWe 3aJa4y B COOTBETCTBUM C COJEPKAHUEM OCBAaMBAEMBIX
TeMaTU4YeCKuXx pasnenos. U np.

IIpumepHas TeMaTHYECKAsI M TEPMHUHOJIOTMYECKAA JIEKCHUKA

Ilpumepnvie cnosa u crogocouemarnus

Bepuinabel  sioMaHOM, 3BEHbS JIOMAaHOM, KBaJApaT, MHOTOYIOJIbHUKH,
ompeNesieHne  TMOJOOHBIX  TPEYroJbHUKOB,  MapajjiejorpamMM,  IUIOMIaAb
(MHOTOYTOJIbHUKA, TapaiesiorpaMma, TpPeyrojibHUKa, Tpareiuu), MoI00HbIe
TPEYroJbHUKYU, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, MPSMOYTOJbHUK, pPOMO,
CMEXXHBIE OTPE3KU, COOTHOILIEHUSA MEXKY CTOPOHAMHU U yIilaMHu MPSAMOYTOJBHOTO
TpeyrojabHUKa, TeopeMa, TeopeMa [ludaropa, Tpanenus, 4eTbIpEXYTrOJIbHUKH.

IIpumepnvie gpasvl

Mbl 3HaeMm, 4TO NEepUMETp mapaiesnorpamma paBeH 48 cM. Ham HyxHO
HAWTH CTOPOHBI MapajuieiorpamMma, eciu 1) ogHa cTtopoHa Ha 3 cM OoJbIe
Jpyroui, 2) pa3HOCTh JABYX CTOPOH paBHa 7 cM, 3) oJHa U3 CTOPOH B JIBa pasa
Oosbiie apyroil. byaem pemars 3amauy.

Mpg1 OyjieM J10Ka3bIBaTh TEOPEMY / MPUCTYIIHUM K JOKa3aTEIbCTBY TEOPEMBI /
JIOKa)KeM TeopeMy / HaM MPEJICTOUT JO0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEpBBIN (BTOPOH, TPETUIA) TPU3HAK MOJ00US TPEYTOJIBHUKOB.

Mp&I paccMOTpeNid PUCYHOK, Ha KOTOPOM H300pak€H MHOTOYTOJBHUK. DTOT
MHOTOYTOJbHUK BBINYKJIbIA, TOTOMY YTO OH JICKHUT MO OJIHY CTOPOHY OT Ka)KJI0H
IIPSIMOM, IPOXOAILEN Yepe3 IBE €ro COCEAHUE BEPILIUHBI.
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OTpe3ku, U3 KOTOPBIX COCTABJIEHA JIOMAaHAas, Ha3bIBAIOTCS €€ 3BEHBSIMH.
KoHupl 3THX OTpe3koB — BepmMHbI JoMaHoW. CymMMma [JIMH BCEX 3BEHBEB
Ha3bIBACTCS JIIMHOM JIOMAaHOM.

Ecnu HecMexHbIe 3BEHBbSI 3aMKHYTOM JJOMaHON HE UMEIOT OOIIUX TOYEK, TO
3Ta JIOMaHas Ha3bIBAE€TCSd MHOTOYIOJBbHUKOM. 3BEHBS JIOMAHOW Ha3bIBAIOTCS
CTOPOHAMHU MHOTOYroJibHUKa. JUIMHA JIOMaHOW HA3bIBAETCA IEPUMETPOM
MHOT'OYTOJIbHUKA.

JIBe BepmIMHBI MHOTOYTOJIbBHMKA, NPUHAICKAIIUE OJHOU CTOPOHE,
Ha3bIBAIOTCS coceHUMH. OTPe30K, KOTOPBIM COeNMHSIET ABE JI0ObIE HECOCETHHE
BEPIIMHBI — 3TO TUATOHAJIb MHOTOYT OJIbHUKA.

JIro60ii MHOTOYTOIBHUK pa3eiseT MIOCKOCTh Ha Be yacTu. OgHa 4acTh —
3TO BHYTPEHHSSI 00J1aCTh MHOTOYTOJIbHUKA, a Ipyras — BHEIIHSA.

MHOroyroJIbHuK Ha3bIBAa€TCs BBITYKIIBIM, €CIU OH JIEKUT IO OJIHY CTOPOHY
OT Ka)KJIOW MPSIMOM, MPOXOASIIEN Yepe3 ABE €r0 COCEIHUE BEPILIUHBI.

Kaxnaplii 4eThIpEXYroJbHUK UMEET 4 BEpIIUHBI, 4 CTOPOHBI U 2 AWArOHAJIU.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOJIBHUKA HA3BIBAKOTCS MPOTUBONOIOKHBIMU.
JIBe  BepuIMHBI, HE  SBISIOIIHECS  COCEOHHMH, TOXE  HA3bIBAKOTCS
MPOTHUBOIOJIOKHBIMH. YeThIPEXYTOIPHUKA OBIBAIOT BBIMYKIbIE W HEBBIMYKIIbIE.
Kaxnasd pawmaroHanp BBINYKIOrO YETHIPEXYTOJIbHHMKA pa3JeisieT €ro Ha JBa
TpeyroibHuka. OnHA W3 AWAroHajield HEBBIMYKJIOrO0 YETHIPEXYTOJIbHUKA TaKkKe
pas3aenser ero Ha JIBa TPEYTrOJIbHHUKA.



[TapannenorpaMm — 3TO YETBIPEXYTOJIBHUK, Y KOTOPOIO MPOTHBOIOJI0KHBIE
CTOPOHBI TMOMAPHO MapajUiesibHbl. B mapamienorpaMme DPOTUBOIOJIOKHBIE
CTOPOHBI PaBHBI U MPOTUBOIIOJIOKHBIE YTy paBHbI. /[naroHanu napasmieinorpaMmma
TOYKOW MEPECECUCHUS JETATCS MOIMOIaM.

Tpaneuust — 3T0 YETBIPEXYTOJIBHUK, Y KOTOPOTO ABE CTOPOHBI MAPAIIICIIbHBI,
a JIB€ Jpyrue He MNapajuienbHbl. llapamienbHble CTOPOHBI Tpameuuu — 3TO €€
OCHOBaHHUs, a JIBE€ JPYrde CTOPOHBI Ha3bIBAIOTCS OOKOBBIMH. Tpamemus
Ha3bIBACTCsl paBHOOEIPEHHOM, eclii €€ OOKOBBIE CTOPOHBI paBHbBL. Tpamnenus, oauH
U3 YIJI0B KOTOPOU IPSIMOU, Ha3bIBAETCS IPAMOYIOJIbHOM.

PaBHBIE TIPSAMOYTOJIBHUKK UMEIOT paBHBIC IUIomanud. Eciu MHOTOyroiabHUK
COCTaBJICH M3 HECKOJbKHX MHOTOYTrOJbHUKOB, TO €ro IUIOIIaJb paBHA CyMME
IIoMaAed 3TUX MHOroyrojbHUKOB. Ilmomians KBajgpaTa paBHA KBaJpaTy €ro
CTOPOHBI.

[Tnomaae NpsaMOyroJibHUKA paBHA NPOU3BEJCHHUIO €70 CMEXHBIX CTOPOH.

Ecnu xBagpaT 0JlHOW CTOPOHBI TPEYTOJbHUKA PABEH CYMME KBAJpPaTOB JIBYX
JIPYTUX CTOPOH, TO TPEYTOJbHHK MPSIMOYTOJIbHBIM. DTO Teopema, oOpaTHas
teopeme [Tudaropa.

Ecnu nBa yrina olHOTO TpeyroJibHUKa COOTBETCTBEHHO PaBHBI JBYM yTIJIam
JIPYroro, TO TaKHE TPEYroJIbHUKH TMOAOOHBL. DTO TMEPBBIM MPHU3HAK IMOJ00US
TPEYTrOJbHUKOB.

Ecnu 1Be CTOPOHBI OJHOTO TPEYrOJbHHUKA MPOMOPIIMOHATIBHBI JIByM
CTOPOHAaM JPYroro TPEYroJbHUKA W YIJbl, 3aKIIOUYEHHBIE MEXKIAY OSTUMH
CTOPOHAMH paBHBI, TO TaKUE€ TPEYrOJbHUKH MOJOOHBI. DTO BTOPOH NpHU3HAK
0JI00MS TPEYTOIBLHUKOB.

Ecan cTopoHBI OJHOTO TpPEyroJibHHKA MPONOPIUOHAIBHEI TPEM CTOPOHAM
JIPYroro, TO TaKuWe TPEYTOJIbHUKU TOJOOHBL. ITO TPETUM NpPHU3HAK MOI00MS
TPEYTrOJIbHUKOB.

9 KITIACC
(5-if rox o0yuenusi Ha ypoHe O0OO)

VYTIubl B OKpYKHOCTU. BriicaHHBIE M OMCAHHBIE YETHIPEXYTOJIbHUKHU.
Kacarenbnbie k okpykHOCTH. Kacanue okpyxHOCTEMN

Tpuronomerpus. Teopembl KOCHHYCOB H CUHYCOB. PellieHre TpeyroJibHUKOB

[IpeoGpazoBanue mogobusi. MeTpuueckre COOTHOIIEHUSI B OKPY>KHOCTH

BexTopsl

O06001IeHue U cucTeMaTH3aIMsI U3YYeHHOTO MaTepHana

Ilpumepnbvie 6uovl deamenbHoCmu 00YHAIOUWUXCA '

— ¢opMynHpoBaHUE OMNpPENEICHUNH U WLTIOCTPUPOBAHUE OCBAMBAEMBIX
MOHSITHH;

— ¢hopMyIHpPOBKA U JI0KA3aTEIBCTBO TEOPEM;

— BbIBeJICHHE (OPMYIL;

— pElEeHHE TEOMETPUUYECKMX 3a7a4 B COOTBETCTBUHM C COAEPKAHHUEM
OCBaMBAEMBbIX TEMATUYECKUX pa3aenoB. U ap.

IIpumepHasi TeMaTHYeCKAS U TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnvie cnosa u ciogocovemanus



buccektprica, BekTOp (HEKOJUIMHEApHBIA BEKTOp), KacaTeilbHas K
OKPY>KHOCTH, KOOPJWHATHI BEKTOpa, KOIPOUIIMEHTH Pa3lI0KEHHS, METO
KOOPJAWHAT, OKPYKHOCTh (BIUCAaHHAs, OIMHWCAaHHAs), NMPUMEHEHHE BEKTOPOB K
pELICHMIO 3aJ1ay, IPOCTEHIINE 3aa4l B KOOpJMHATaX, CUHYC (KOCUHYC, TaHI'€HC,
KOTaHI'€HC) yIJla, paauyC, CKaJIsIpHOE IMPOU3BEIAEHUE BEKTOPOB, CIIOKEHHE
(BBIUMTAHUE) BEKTOPOB, COOTHOIICHUS  MEXIYy CTOPOHaMH U  yriaMHu
TPEyrojbHUKA, CPEAHSS JIMHUS Tpamneluu, TOYKa KacaHus, yribl (LeHTpajbHEIE,
BIIMCAHHBIC), YMHOKEHHE BEKTOpA Ha YUCIIO, YPABHEHHUE, YEThIPE 3aMeyaTelIbHbIC
TOYKH TPEYTOJIbHHUKA.

IIpumepnvie gppasv

Mbl f0Ka3ajiM, 4To mpsiMas U OKPYKHOCTb MOTYT MMETh OAHY WU JIBE
00I1111€ TOYKU U MOTYT HE UMETh HU OJHOM 0O0IIei TOUKH.

JlokaxxeM TeopeMy O CBOMCTBE KacaTeJIbHOM K OKPYXHOCTH (O CpeaHei
JIMHUM TpaIeluun).

Tenepp Mbl OyzneM AOKa3bIBaTh TEOpPEMY, OOpPaTHYIO TEOpeME O CBOMCTBE
KacaTeJIbHOW — MPU3HAK KacaTeIbHOM.

Ham npencrouT moka3aTth, 4TO NEPHNEHAUKYJAP, MPOBEAEHHBIN U3 KaKOM-
HUOYZb TOUYKU OKPY>KHOCTH K JHAMETPY, — 3TO CpeHEe MPOMOPIMOHATBHOE IS
OTPE3KOB, HA KOTOPHIE OCHOBAHUE MEPIECHANKYISApA AEIUT IUAMETP.

IIpumepnvie 6160001

Ecaum paccrosiHue OT LEHTpa OKPYKHOCTH OO NpPSIMOM paBHO paanycy
OKPYXHOCTH, TO MPSAMAasi U OKPYKHOCTh UMEIOT TOJIBKO OJHY 0OIIyI0 TouKy. Ecin
PacCTOSIHHE OT IIEHTPA OKPYKHOCTH JI0 MPsIMO OOJIbIlE pagnyca OKPY>KHOCTH, TO
npsiMasi ¥ OKPY>KHOCTh HE UMEIOT OOIIUX TOYEK.

[Ipsimast, umeroras ¢ OKpy>KHOCTb. TOJIBKO OFHY OOIIYIO TOUKY, HA3bIBAETCS
KacaTeJbHOM K OKpYKHOCTH. WX oOmjas Touka Ha3bIBAae€TCs TOYKOM KacaHus
MPSAMON U OKPYKHOCTH.

KacaTtenpHas K OKpY>KHOCTH NEPIEHANKYISPHA K pAINYCy, IPOBEAEHHOMY B
TOYKY KaCaHHUsI.

OTpe3ku KacaTelIbHBIX K OKPYXHOCTH, MPOBEIEHHBIE W3 OJHOM TOYKH,
paBHbl. OHUM COCTaBJISIIOT PaBHbBIE YIJIbI C MPSIMOM, TPOXOASAIIEH YEPE3 3TY TOUKY U
LEHTP OKPY>KHOCTH.

Ecnu npsimMast TpOXOAUT Yepe3 KOHEL pajinyca, JeKaluid Ha OKPY>KHOCTH, U
MEPIIEHAUKYJIAPHA K 3TOMY PaJInyCy, TO OHA SIBIIAETCS KacaTeIbHOM.

Jlyra Ha3pIBaeTCs MOJIYOKPYKHOCTBIO, €CIM OTPE30K, COCIUHSIOIIMNN €€
KOHIIBI, SIBJIAETCS TUAMETPOM OKPY>KHOCTH.

BrnimcanHbiil yrosr u3MepsieTcs NOJIOBUHOM IyT'H, HA KOTOPYIO OH OIIUPAETCs.

Kaxnas Touka OHMCCEKTpUCY HEpPa3BEPHYTOIO yria paBHOYAAIEHA OT €ro
cTopoH. OOpaTHO: KaxkJaas TOYKa, Jexallas BHYTPU yIjla U paBHOyAaJIEHHAs OT
CTOPOH yTJIa, JIEKUT Ha ero OUCCEeKTpHCE.

OTpe30oK, AJi1 KOTOPOro yKa3aHo, KaKas U3 €ro rpaHUuYHbIX TOYEK CUUTACTCA
HayaJioM, a Kakasg — KOHIIOM, Ha3bIBA€TCS HAIPABICHHBIM OTPE3KOM, WIIH
BEKTOPOM. BEKTOPBI MOT'YyT MCIIOJIB30BATHCS I PELICHUS TEOMETPUUYECKUX 3a]a4
1 JI0Ka3aTeIbCTBA TEOPEM.



Cpennsia nuHUS Tpanelud — 3TO OTPE30K, COCIUHSIONIMN CEPEAUHBI €€
O00KOBBIX CTOpOH. CpelHsisl JIMHUS Tpaleluu napajieibHa OCHOBAaHUSIM M paBHA
UX TIOJIyCyMME.

Ha mnnockoctu 11000 BEKTOP MOXHO PA3lOXKUTh IO JIBYM JIaHHBIM
HEKOJUTMHEapHbIM  BekTopaMm.  KoadduimeHnTsl  pas3ioxeHuss MNpu  ATOM
OTIPENICIIAIOTCS. €IUHCTBEHHBIM 00pa3oM.

10 KUJIACC
(6-it rox 00yuenust Ha ypoae O0O0)

JlekapTOBbI KOOPAMHATHI HA TIOCKOCTH

[IpaBunbHBIE MHOTOYTOJILHUKH. [[JIMHA OKPY>KHOCTHU U IUIOLIA/Ib KPyTa.
Brruncnenue miomniaaei

JIBMKEHMS IIIOCKOCTH

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIUs U3YUYEHHOT0 MaTepuaia

Ilpumepnvie 6uovl deamenrbHoCmU 00YHAIOUUXCA '

— (hopMyIIUpOBaHKE OTPEICTICHHUT;

— (hopMyJIUPOBKA U JOKA3aTEIIHLCTBO TEOPEM;

— BbIBeJIeHHE (POPMYJT U UX UCIIOIB30BaHUE ISl BEIYUCIICHUH;

— U300paKeHNE U paclo3HaBaHUE HA PUCYHKAX MPHU3MBbI, Mapajijiesienumneia,
UWJIMHpPA, 1apa v ap.;

— PpEUIeHHE TEOMETPUUYECKUX 3a7a4 B COOTBETCTBUM C COJAEPKaHHUEM
OCBAaMBAEMbIX TEMATUUECKHUX PA3ECIIOB.

IIpuMepHasi TeMATHYECKASI M TEPMHUHOJIOTHYECKAS JIEKCUKA

IIpumepnsie crnosa u cirogocouemanus

BoInyKiiblii MHOTOYTOJBHUK, TpajycHas Mepa Oyrd, JJIUHA OKPYXKHOCTH,
Jyra CeKTopa, KpyroBOoM CErMEeHT, MHOTOTPaHHHKH, OTOOpaK€HUEe TUIOCKOCTH Ha
ce0s1, mapajuUIeNIbHBIN TepeHoc, IUIOIMAlb Kpyra, IUIONIaJb KPYroBOTO CEKTOpa,

IJI0IIab paBHOOEIPEHHOTO TPEyroJIbHUKA, IIOBOPOT, IIPaBUJIbHBIN
MHOT'OYTOJIbHUK, CTEPEOMETPUS, TEJIA U TIOBEPXHOCTH BPALCHHUS, XOP/Ia.
IIpumepnvie gpasv
[Ipumepsl  MpaBUIBHBIX MHOTOYTOJBHUKOB — 3TO PaBHOCTOPOHHUU

TPEYTrOJIbHUK U KBAJIpaT.

S mory nokaszaTh, YTO CEpPEIMHHBIE TEPHEHAMKYISIPHI K JIOOBIM JABYM
CTOpPOHAM MPABHJIBHOT'O MHOTOYTOJIBHUKA JINOO MepeceKaroTcs, TM00 COBMAIAOT.

S nokazain(a), 4To MpsIMBIE, COAEpPKAIUE OMCCEKTPUCH JIFOOBIX JIBYX YIJIOB
MPaBUILHOTO MPSAMOYTOIBHUKA, TUOO MEePECEKaAr0TCs, TNOO COBIMAAIOT.

51 Mory copMyIMpoBaTh U TI0Ka3aTh TEOpEMy 00 OKPY>KHOCTH, OITMCAaHHOM
OKOJIO MPABWJIBHOTO MHOTOYT'OJIbHUKA.

S mMory chopMyIHpoBaTh U JI0Ka3aTh TEOpEMY 00 OKPY>KHOCTH, BIIMCAHHOU
B MPaBWJIbHBIM MHOTOYT OJIbHHUK.

S mory BeiBecTH (BBIBEN, Oyay BBIBOAWTH) (HOpMYNy M7 BBIYHCICHUS
IJIOIIAIM TMPAaBUJIBHOTO MHOTOYTOJIbHHUKA 4YEpe3 €ro IMepuMeTp U pajuyc
BIIMCAHHOU OKPY>KHOCTH.

S mory BeiBecTH (BBIBEN, Oyay BBIBOAWTH) (HOpMYTy s BBIYHCICHUS
JUTUHBI OKPYKHOCTH.



51 Mory oOBSICHUTB, UTO TaKO€ KPYrOBOM CEKTOpP M BBIBECTH (PopMymny ist
BBIYMCIICHUS IUIOLIAIN KPYTOBOTO CEKTOPA.

IIpumepnoie 61600061

IIpaBunbHBIM MHOIOYTOJIBHUK — 3TO BBIIYKJIBIA MHOTOYI'OJIBHUK. Y HETO BCE
YTJIBl PABHBI U BCE CTOPOHBI paBHBL. OKOJIO MPAaBUILHOIO MHOTOYTOJIbHUKA MOYXHO
omucaTh OKPY>KHOCTb, M TMPUTOM TOJbKO OAHY. B mi000ii mnpaBUIbHBIM
MHOTOYTOJIbHUK MO>KHO BIIMCATh OKPY>KHOCTb, U IIPUTOM TOJILKO OJTHY.

Kpyrosoii cerMeHT — 3T0 4yacTh Kpyra. OHa orpaHMY€Ha yroll OKpY>KHOCTH
U XOPAOH, COCNUHAIONUIEN KOHIUBI ATOW Nyru. Eciau rpagycHas Mepa Jyrd MEHbIIIE
180 rpamycoB, TO MiOIIaAb CETMEHTA MOXHO HAWTH, BBIYMTAs U3 IJIOMIAAU
CEeKTOpa TIUIONIaJb PABHOOCIPEHHOIO TPEYrOJbHHUKA, CTOPOHAMH KOTOPOTO
SIBJISIFOTCS JIBa pajuyca U Xopjaa CerMeHTa.

Kpyrosoii cextop — 310 yacth kpyra. OHa orpaHvyeHa Ayrol u AByMs
paadycamMu, COCIMHSIONIMMHM KOHIBI Jyrd C LEHTpoM Kpyra. Jlyra, koropas
OTPAaHUYMBAET CEKTOP, HA3BIBAETCS AYTOM CEKTOpa.

MBI IpUIIUIA K BBIBOJY O TOM, YTO OCE€Bas CUMMETPHUS — 3TO OTOOpakeHHe
TJIOCKOCTH Ha ce0sl.

BaxxHoe CcBOWCTBO OCEBOM CHMMETPHUH — 3TO OTOOpa)KEHHE TUIOCKOCTH Ha
ce0s1, KOTOPOE COXPAHSIET PACCTOSTHUS MEXKTY TOUKAMH.

CrepeoMeTpus — 3TO pazjen reoMmeTpuu. B HéM u3ydarorcst cBoicTBa GuUryp
B mnpoctpaHcTBe. CJIOBO «CTEPEOMETPUS» MPOUCXOAUT OT TPEUYECKUX CJIOB
«ctepeoy u «merpeoy. «CTepeo» — 3TO 3HAUUT OOBEMHBIHN, MPOCTPAHCTBEHHBIN, a
METPEO — U3MEPSATb.

[Napamnenenunen — 3TO YeTHIpEXyronbHas mnpusMa. EE ocHoBaHusa —
napauienorpaMmbel.  Bce  mecTte  rpaHed — mapaienenumnena  — - 3TO
napajuiesniorpamMmmbl. Ecnu mapanienenunes npsiMoil, To €cTh ero O0KoBbIe pEOpa
NEPICHAUKYISIPHBl K IUIOCKOCTSAM OCHOBaHWMW, TO OOKOBBIE TpaHU —
OpSMOYTOJIbHUKHU. Eciii K€ M OCHOBaHUSAMM MPSIMOro MapajuieienuIena CiayxaT
OPSMOYTOJIBHUKHK, TO ATOT MNapajUlelenuIel — MNpsSAMOYTOoJbHbIA. JluaroHanu
napajiesiorpaMma Ifnepecekarorcs. TOUKON MepecedyeHrs] OHU JIENATCS MOMOJIaM.
Takoe e CBOWCTBO Yy JAWArOHAICH NApAUICNIEIUNENA: 4YEThIpE JTHArOHaJIH
MapAJUICNICITANEA IEPECEKAIOTCS B OJHOU TOUKE U JCIATCA 3TOM TOYKOM IOIOJIAM.

Conepxanue yueOHOro npeamera «BeposiTHOCTb M CTATHCTHKAY
7 KIIACC
(3-it rox 00yuenust Ha ypoae O0O0)

[IpencraBinenue qaHHBIX

OnucarenbHasi CTaTUCTUKA

CnyyaitHasi U3MEHYMBOCTD

Beenenue B reoputo rpados

BeposiTHOCTH M yacTOTa CITyd4aifHOTO COOBITHS

O06001meHne U cucTeMaTH3aIusI U3Y4eHHOTO MaTepraa

Ipumepnuie 6uovt desamenbHocmu 00yuarOWUXCA':

— KOMMEHTUPOBAHUE MPEACTOSIIINUX JICHCTBUM;

— U3BJIeUeHHE UH(OPMALIUK/ TaHHBIX;

— (hopMyIIHpOBaHUE IIEMOYEK JOTUUECKUX PACCYKICHUN U JIp.



IIpumepHas TeMaTHUYeCKasi U TEPMHHOJIOTHYECKAS JIEKCUKA
IIpumepnvle cnosa u crogocouemanus
Huarpamma (ctonbukoBas (ctonbuaras), Kpyronasi), rpadux, TaOmuua,
omucaTelbHas CTaTUCTHKA, cpefHee apudMeTHUecKoe, MeauaHa, pa3Max, rpad,
BEpIIMHA, pedpo, CTENEeHb BEPIIMHBI, 00X01 rpada (3iyepoB MyTh), CIydalHBIH
AKCTIEPUMEHT (OTBIT), CIy4YaiHOE COOBITHE.
8 KJIACC
(4-it rox o0yuenust Ha ypoae O0O0)
IToBTOpEHUE
OmnucarenbHas cTaTUCTUKA. PaccenBaHue TaHHBIX
MHoxecTBa
BeposTHOCTH cllydaitHOTO COOBITHS
O6001IeHNe ¥ cCUCTEMAaTU3alis U3y4eHHOTO MaTepurana
Ilpumepnvie 6uovl deamenrbHoCmU 00YHAIOUUXCA '
— KOMMEHTUPOBAHUE MPECTOSIIUX JICHCTBUIA;
— U3BJICUCHHE MH(GOPMAIIUK/ TaHHBIX;
— (hopMyIIUpPOBaHKE IIETTOYEK JOTUUECKUX PACCYKISHUM U JIp.
IIpumepHasi TeMaTHUYeCKasi U TEPMHUHOJIOTHYECKASI JIEKCUKA
IIpumepnvle cnosa u crogocouemaHnus
Jlucriepcrsi, MHOXKECTBO, DJIEMEHT MHOXKECTBA, MOJMHOXKECTBO, OINEpaluu
HaJI MHOKECTBaMU (oOvenuHeHwMe, nepeceueHue, JIOTIOJTHEHHE ),
NEPEMECTUTENILHOE CBOMCTBO, COYETATEIbHOE CBOWCTBO, pacHpenelnuTeIbHOe
CBOMCTBO, CBOMCTBO BKJIIOYEHUS, CTAaHAAPTHOE OTKJIOHEHHE YHUCIIOBBIX HaOOPOB,
Cy4aliHble COOBITHSI, BEPOSITHOCTH COOBITUM, CITydYaliHBIA BBIOOD.
9 KJIACC
(5-it rox o0yuenust Ha ypoue O0O0)
[ToBTOpEeHUE
Brenenue B reoputo rpados
Cnygaitapie COOBITHS
DneMeHThl KOMOMHATOPHUKU
O06001eHNe U cCUCTEMaTH3allus H3yIeHHOTO MaTepraa
Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUWUXCA '
— KOMMEHTUPOBAHUE MPEACTOSIIINUX JICHCTBUM;
— U3BJIeYeHUE HH(POPMAIINH/ TaHHBIX;
— dhopMynHpOBaHUE IEMOYEK JOTHIECKUX PACCYKICHUN.
IIpumepHasi TeMaTH4YECKAS U TEPMHHOJIOTHYECKAS JIEKCHKA
IIpumepnule cnosa u crogocouemanus
OO0bequHeHHEe COOBITHH, IIepeceueHue COOBITHH, HECOBMECTHBIC COOBITHS,
YCIIOBHAsE BEPOATHOCTh, HAXOXXJEHHWE BEPOSTHOCTEH, amarpamma, Tpaduk,
MEePECTAHOBKH, (paKTOpHaJl, COYECTAHUE, YUCIIO COUCTaHUN, TPeyrodbHUK [lackas,
KOMOWHATOpHKA.
10 KJIACC
(6-it rox 00yuenust Ha ypoae O0O0)
[ToBTOpEHUE
I'eomerprueckast BEpOATHOCTb



Hcnerranusa bepaymnmn

CiyyaiiHasi BeIM4YMHA

O060011eHNe U cUCTEMAaTH3alUsI U3YYEeHHOTO MaTepuaia

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUUXCA '

— KOMMEHTUPOBAHUE MPEACTOSIIINUX IEHCTBUM;

— U3BJIeYeHUE UH(POPMALIUK/TAHHBIX;

— ¢hopMyIHpOBaHUE LEMOYEK JOTMUYECKUX PACCYKIECHUN U Ap.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHHOJIOTHYECKAsI JIEKCHKA

IIpumepnvie cnosa u ciogocouemanus

Crnydaiinplii BbIOOp, HCHBITAHUE, YCIEX W Heyjada, CepHsl HCIbITaHUN
bepnymn,  ciydaiiHas ~— BEJIMYMHA, M paclpelesieHue  BEPOATHOCTEH,
MaTEMaTUYECKOE OXKUIaHUE, AMCIEpPCUs, 3aKOH OONbIIUX YHCeN, H3MEepEeHHE
BEPOATHOCTEN C TOMOUIBIO YaCTOT.

I[Inanupyemblie pe3yabTaTbl 0CBOEHHUS Y4eOHOI0 NpeaMeTa
«MaremMaTHKa» HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

PesynpraTtel 00yueHuss mno yuyeOHOMy mpenMery «Marematuka» B
OTHOILIEHUH BCEX MHUKPO TPYII OOYydYAIOIIMXCS C HapPYIICHUSMH CIIyXa,
OLICHMBAIOTCS MO OKOHYaHWU OCHOBHOTO 00mIero oOpa3oBaHUsT U HE
COIOCTABJISIOTCS C pe3yIbTaTaMU HOPMATUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB.

Jluunocmmuvle pesynomamuol

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS pabouell MporpamMMbl MO MaTEMaTHKE
Ha ocHoBe AOOII OOO (BapmaHT 2.2.2) MOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATENbHON AEATEIBHOCTA B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATBIMH B
oOlIecTBe TMpaBUJIaMU W HOPMaMHu IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTO3HaHMs, CAMOBOCIIUTAHUS U CAMOpPA3BUTHS, (POPMUPOBAHUS BHYTpPEHHEMH
NO3ULIUH JINYHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS pabouell MporpaMMbl MO MaTEMaTHKE
no Bapuanty 2.2.2 AOOII OOO cooTBETCTBYIOT pe3ylibTaTaM, OTPaKEHHBIM BO
OI'OC OO0 um OOIT OOO mno BceM HamNpaBICHUSM BOCIUTAHMS, BKJIIOYas
IrPAXKIAHCKOE,  MATPUOTUYECKOE,  JyXOBHO-HPABCTBEHHOE,  ACTETUYECKOE,
duznueckoe, TPynOBOE, IKOJOTUYECKOE, a TAKKE B ACMEKTE IEHHOCTH HAYYHOTO
MO3HAHUS M aJanTaliyd 00yYaromerocs: K M3MEHSIOMUMCS YCIOBUSIM COITUATBHOM
" IIPUPOAHON Cpepbl. Onnako JUYHOCTHBIE pe3yIAbTaThI
JIOTIOTHEHBI/KOHKPETU3UPOBaHBl  C¢  Y4ETOM  0COOBIX  00Opa3oBaTeIbHBIX
noTpeOHOCTENH 00YJarOIUXCS C HAPYUICHUSIMU CITyXa.

1. Poccuiickass rpaxkaaHCKas WIACHTHUYHOCTb — NATPUOTHU3M, YBAXKEHHUE K
OteuecTByY, K MPOIUIOMY M HACTOSIIEMY MHOTIOHAIIMOHAIBLHOrO Hapona Poccuw,
YyBCTBO OTBETCTBEHHOCTHM W jnonra mnepena PomauHoi, maeHtudukamums ceds B
KaduecTBe rpaxaaHuHa Poccuu, OCO3HaHME U OUIYIIEHHE JIUYHOCTHOM
CONPUYACTHOCTH Ccyapbe poccuiickoro Hapona. (Oco3HaHUE ATHUYECKOU
MPUHAJJICKHOCTH, 3HAHUE UCTOPUHM, KYJIBTYPbI CBOET0 HApOJa, CBOEro Kpasi, OCHOB
KyJbTYpHOTO Haclienus HapoaoB Poccum u yenoBeyecTBa (MACHTUYHOCTH
YEeJOBEKAa C POCCHUMCKOW MHOTOHAIMOHAIBHOM KYJIBTYPOH, CONPHUYACTHOCTH
HUCTOPUM HAPOJOB M TOCYNApPCTB, HAXOAMBIIUXCS Ha TEPPUTOPUH COBPEMEHHOM



Poccun); WHTEPUOPU3ALIUS T'YMaHUCTUYECKUX, JTEMOKPATUUECKUX u
TPaJAUIMOHHBIX I[IEHHOCTEH MHOT'OHAIMOHATBHOTO POCCUHCKOr0 O0OIIeCTBa.
Oco3HaHHOE, YBaXUTEIBHOE W JOOpOXKENaTeIbHOE OTHOIICHHWE K HCTOPHH,
KyJbTypE, PEIIUTUH, TPAAUIUSAM, S3bIKaM IIEHHOCTSM HapoaoB Poccuu u HapoaoB
Mupa.

2. ChopMHUpOBaHHOCTH IIEJIOCTHOI'O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKM U  OOIIECTBEHHOM MPaKTHUKH,
YUHUTHIBAIOUIETO COIMATBHOE, KYJIBTYPHOE, SI3BIKOBOE, YXOBHOE MHOI000Opasue
COBPEMEHHOI'0 MUDA.

3. CyObeKkTruBHasi 3HAYUMOCTb OBJIQJICHUS U MCIOJIb30BAHUS CJIOBECHOTO
(pycCKOTo/pycCKOTro ¥ HAITMOHAIBLHOTO) SI3BIKA.

4. XKenanue u yMEHHsI TIOJIb30BAThCS CJIOBECHOW peublo (YCTHOH U
MUCbMEHHO), B3aUMOJICHCTBOBATh CO CJIBIIIANIAMHU JIIOJIbMHU TPU UCTIOJIb30BAHUU
YCTHOM peuyu Kak cpeactBa oOmieHus. [leHHOCTHO-CMBICIOBasi yCTaHOBKA Ha
MOCTOSIHHOE TOJb30BaHWE WHIWBHUAYATbHBIMU CIYXOBBIMH allaparamMu Kak
BXXHOTO YCJIOBHS, CIHOCOOCTBYIOIIEIO YCTHOW KOMMYHHKAIMHM, Haunbosee
MOJIHOLICHHOW  OpHWEHTAllMd B HEPEYEBBIX 3BYKaX OKPYKAIOIIETO MHpA;
CaMOCTOSITEIbHBIN TMOUCK HWHGOPMAIMKA, B TOM YHCJE, TPU HCIOJb30BAHUM
NHTepHeT-TeXHONMOTUHA, O  Pa3BUTHU  CPEJACTB  CIyXONPOTE3UPOBAHUS U
ACCHUCTUBHBIX TEXHOJIOTHUSAX, CIIOCOOCTBYIOIIMX YIYUIICHUIO Ka4eCTBa KU3HU JIHIL
C HApYILICHUSIMU CIyXa.

5. YBaXUTENbHOE OTHOLIEHHE K UCTOPUU U COLUUOKYJIBTYPHBIM TPAJAUIUSM
JUIl C HAPYUIEHUSIMH CIyXa; C y4€TOM KOMMYHHKAaTUBHBIX, NTO3HABATEIbHBIX U
COLIMOKYJIBTYPHBIX MOTPEOHOCTEN MCIOIb30BaHUE B MEXIMYHOCTHOM OOIIEHHUH C
JULAMH, UMEIOIUMHU HapyLICHHUs CIyXa, PYCCKOIO JKECTOBOIO SI3bIKa, BIaJCHUE
KAJIbKUPYIOIIEH )KECTOBOM PEUBIO.

6. ['oTOBHOCT M CHOCOOHOCTH OOYYAIOIIMXCS C HAPYHICHHSIMHU CllyXa
CTPOUTHh JKW3HEHHBIE IUIAHBL, B T.4. ONPEAEIATh JAJIbHEUIIYIO TPACKTOPHUIO
0o0pa3oBaHUs, OCYIIECTBIATh BBIOOP MpodeccHuu U Ap., ¢ YIETOM COOCTBEHHBIX
BO3MOXKHOCTEH U OTpaHUYCHUH, 00yCIOBICHHBIX HAPYIICHUSIMU CITyXa.

7. T'OTOBHOCTH M CIOCOOHOCTH OOYYArOUIMXCA C HApYUICHUSMHU CIyXa K
CaMOpa3BUTHI0O M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO H
MO3HAHNIO; CHOPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO.

8. I'0OTOBHOCTP M CIIOCOOHOCTH K OCO3HAHHOMY BBIOOPY M ITOCTPOCHHIO
JanbHEeHIIeH WHIUBUYAIBHON TPACKTOPUH 00pa3oBaHus Ha Oa3e OPUEHTUPOBKHU B
mupe npodeccruii 1 mpodhecCUOHATBHBIX MPEANOUYTEHUN, ¢ YIETOM YCTOMUUBBIX
MO3HABATEIFHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOXKHOCTEH U OTrpaHUYCHUH,
00yCIIOBIIEHHBIX HAPYIIIEHUEM CITyXa, TOTPEOHOCTEH PhIHKA TPYy/a.

9. Pa3Buroe MOpanbHOE CO3HAHHE M KOMIIETEHTHOCTb B PEUICHUH
MOpajbHBIX MPOOJEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, QopmMupoBaHue
HPaBCTBEHHbIX UYYBCTB W HPABCTBEHHOIO TMOBEJACHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IMOCTyIKaM (CIIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIECHCTBOBAHUIO; BEPOTEPIUMOCTb, YBAKUTEIbHOE
OTHOIIEHHUE K PEJIMTMO3HBIM YYBCTBAaM, B3TJIAaM JIIOJEH WM UX OTCYTCTBHIO;
3HAaHUE OCHOBHBIX HOPM MOpaJid, HPABCTBEHHBIX, JYXOBHBIX HCATIOB, XPAaHUMbBIX



B KYJbTYPHBIX TPaJHWIHSIX HAPOAOB Poccuu, TOTOBHOCTP Ha HMX OCHOBE K
CO3HATEJIbHOMY CaMOOTPAHUYEHUIO B IMOCTYIKaX, MOBEJCHUHU, PACTOUUTEIHHOM
MOTPEeOUTENLCTBE; CHPOPMHUPOBAHHOCTH MPEACTABICHUNU OO0 OCHOBaX CBETCKOU
OTUKHU, KYJIbTYpPbl TPAIUIIMOHHBIX PEIUTHUNA, WX POJIM B PAa3BUTUU KYJIbTYpHl U
ucropun Poccun u 4yenoBeuecTBa, B CTAHOBJICHUU T'PaXJIaHCKOro OOIIECTBa U
POCCUMCKOM TOCYAapCTBEHHOCTH; TOHUMAHKUE 3HAYCHHUSI HDABCTBEHHOCTHU B JKU3HU
YyeJoBeKa, CeMbH U OOIIECTBA).

10.  JloOpokenarenbHOE€  OTHOIIEHME K  JIIOJSIM, TOTOBHOCTh K
B3aUMOJICHCTBUIO C pa3HbIMU JIIOJbMHU (B TOM UHCII€ TIPU HCIOJIH30BAHUU
BepOAJIbHBIX M HEBEpOAIbHBIX CPEJICTB KOMMYHHUKAIMM), BKIIOYas JUI C
HapYIIEHUEM ClIyXa, a TAK)KE CIIBIIIANINX CBEPCTHUKOB M B3POCIBIX; CIOCOOHOCTH
K JOCTHKEHUIO B3aMMOTNOHMMAHMsI Ha OCHOBE WACHTU(DUKAUU Cce0sl Kak
MOJIHONIPABHOTO CyOBEKTa OOIIEHHUs; TOTOBHOCTh K KOHCTPYHMPOBAaHUIO oOpasa
JIOMYCTUMBIX CIIOCOOOB OOIIEHUS, YYE€Ty HHTEPECOB, MPOLEIYP, K BEICHHUIO
MIEPErOBOPOB.

11. Oco3Hanue 3HaYCHHS] CEMbU B JKM3HU YE€JIOBEKAa M OOIIECTBA, IPUHATHE
IIEHHOCTH CEeMEHHOMN JKM3HU, YBOKHUTEIBHOE U 3a00TJIMBOC OTHOIICHHE K WICHAM
CBOEH CEMBH.

12. VBaXuTEIIBHOE OTHOLIECHUS K TPYAY, HaJIWYHWe OIbITa y4acTUsS B
COIMAILHO 3HAYUMOM TPY/IE.

13. OCBOEHHOCTh COIMANILHBIX HOPM, TIPABUJI MIOBEICHUS (BKJIIOUAs PEUYCBOE
MOBEJICHUE U PEUYEeBOIl ATUKET), pojield U (PopM colmanbHOM KU3HMU B TpymHmnax u
coo01IecTBax, B T.4. JUI[ C HAPYIICHUSIMH CIIyXa.

14. HWpentudukammss cebs B KadecTBE CyOBEKTa  COIMAIBHBIX
npeoOpa3oBaHuil ¢ y4€TOM COOCTBEHHBIX BO3MOXXHOCTEH W OTrpaHUYCHU,
BBI3BAHHBIX HAPYIICHUEM CIIyXa.

15. CmocoOGHOCTh ¢ Y4ETOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHUYCHUH,
OOyCIIOBIICHHBIX HApYIICHUEM CIyXa/HApyIICHHEM CllyXa U COMaTUYECKUMH
3a00JIeBaHUSIMA  CTPOUTH JKW3HEHHBIC IUIAHBI HAa KPaTKOCPOYHOE Oymyriee
(ompenenATh IeNieBble OPUEHTHPHI, (HOPMYIUPOBATH aJCKBATHBIE UM 3aJaud H
npenaarath NENCTBUA, yKa3bIBas u 000CHOBBIBas JIOTUYECKYIO
MIOCIIEIOBATENILHOCTD I1aroB).

16. CrocoOHOCTh K MPaKTUYECKOW peanu3aliii MpaB, 3aKPETUIEHHBIX B
HOPMATHUBHBIX JOKYMEHTaX [0 OTHOLICHHWIO K JHUI[AM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMU 3/TOPOBbS U UHBAJIMTHOCTHIO, B T.4. C HAPYIICHUSIMU CITyXa.

17. OcBoeHUE KOMIIETEHTHOCTEH B chepe OpraHu3aTOPCKOMN NeITeNbHOCTH;
MHTEpUOpPU3aLIMs IIEHHOCTEH CO3MJIATEeIbHONO OTHOUIEHUS K OKpY’Karomien
NEUCTBUTEIIBHOCTH,  LIEHHOCTEH  COLMAJIbHOTO  TBOPYECTBA,  LIEHHOCTHU
MPOJYKTUBHOW OPTaHMW3AIMd COBMECTHOW JESTEIBHOCTH, CaMOpealn3alliil B
rpynmne W OpraHu3allii, IEHHOCTH «IPYroro» KakK paBHOMPABHOTO MapTHEpA,
dbopMupoBaHWE  KOMMETCHIIMI  aHamW3a, MPOCKTHPOBAHUSA, OpraHU3aINUA
NESTENBbHOCTH,  PEQIIEKCUU  W3MEHEHHH,  CIocOOOB  B3aWMOBBITOJHOTO
COTPYIHHUYECTBA, CITIOCOOOB pPean3aiii COOCTBEHHOTO JIMIEPCKOT0 MOTEHITHAA.

18. YyacTue B IIKOJBHOM CAaMOYIPABICHUU U OOIIECTBEHHON >XU3HU (B
mpeesiax BO3pacTHBIX KOMIIETCHIINH ) C yU€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,



COLIMAJIBHBIX M 3KOHOMHMYECKUX OCOOEHHOCTEH ((popMupoBaHHE TOTOBHOCTU K
YYaCTUIO B IIPOLIECCE VYIIOPSANOYECHUs COLMAJIBHBIX CBSA3C€W M OTHOLICHUM, B
KOTOpbIE BKIIFOUEHBI U KOTOPbIE (POPMUPYIOT caMu 00ydaroUIuecs ¢ HapylIeHUAMHU
CllyXa; BKJIIOYEHHOCTh B HEMOCPEACTBEHHOE T'Pa)KIAaHCKOE y4acTHE, TOTOBHOCTD
y4acTBOBATb B JKM3HEJEATENBHOCTH  MOJPOCTKOBOIO  OOIIECTBEHHOTO
o0ObeMHEHUS, MPOAYKTHUBHO B3aUMOJECHCTBYIOIIET0 € COLUAIBHOM cpeiaod u
COIMATIbHBIMU UHCTUTYTaMH (BKJIFOYAsl OPraHU3aINK, TIPEACTABISIONINE HHTEPECHI
JUIl C HApYUICHUSAMHU CJyXa, JIPYTUMHU OTPAaHUUYEHUSIMU 10 3J0pPOBBIO U
MHBAJIUIHOCTBIO).

19. ChopmMupoBaHHOCTb LICHHOCTH 3/I0POBOTO U O€30MacHOr0 o0pasa >KU3HU
C Y4ETOM COOCTBEHHBIX BO3MOXKHOCTEH M OrpaHUYCHUH, BBI3BAHHBIX HAPYIICHUEM
clyxa; HUHTEpUOpH3AIUs TPaBWI  HUHAUBUIYAIBHOTO W KOJJIEKTUBHOT'O
0€30MacHOr0 TMOBEACHUS B UYPE3BBIYANHBIX CHUTYAIUSX, YTPOXKAONIUX >KU3HU U
3I0POBBIO JIIOJICH, B T.4. C Y4ETOM OrpaHWYCHUM, BBI3BAHHBIX HAPYIICHUSIMHU
Cllyxa; TpaBWJ TMOBEACHUS Ha TPAHCIOPTE M HA JOpOrax, B T.4. C YYETOM
OTpaHUYEHUM, BI3BAHHBIX HAPYIICHUSIMHU CITyXa.

20. Pa3BUTOCTH 3CTETUYECKOTO CO3HAHUS Y€PE3 OCBOCHHUE XY/10KECTBEHHOTO
Hacienus HaponoB Poccum u mupa, TBOPUECKOW NEATEIbHOCTH 3CTETUYECKOTO
xapakTepa  (COCOOHOCTH  TMOHUMATh  XYJOKECTBEHHbIE  IPOU3BEICHUS,
OTpaXkarolue pa3Hble ATHOKYJIbTYPHBIE TpaJulMH; CHOPMHPOBAHHOCTH OCHOB
XYJI0OKECTBEHHOW KYJIBTYpbl OOYYalOIMMXCSl KaK YacTH HMX OOIIeH JTyXOBHOU
KyJbTYpBI, Kak 0CO00ro croco0a MO3HAHUSA KU3HU U CPEJCTBA OpraHU3ALNH
OOIIEHUS; ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPY>KAIOIIETO
MHUpPa; CHOCOOHOCTh K  HAMOIIMOHAJIBbHO-IIEHHOCTHOMY  OCBOCHHMIO  MHpa,
CAMOBBIPQ)XEHUIO M OpPUEHTAllMM B XYJO0XKECTBEHHOM M  HPAaBCTBEHHOM
IPOCTPAHCTBE KYJIBTYPHI C YUETOM COOCTBEHHBIX BO3MOXKHOCTEH W OTpaHUYCHU,
BBI3BAHHBIX HAPYIIEHHEM CIIyXa; MOTPEOHOCTh B OOIIEHUHU C XYT0KECTBEHHBIMU
IPOU3BEACHUAMHU, CHOPMHUPOBAHHOCTh AKTUBHOI'O OTHOIICHUS K TPaJULIUAM
XYA0KECTBEHHOW KYJIbTYpPbl KaK CMBICJIOBOM, ACTETUYECKOM U JIMYHOCTHO-
3HAYUMOM 1ICHHOCTH).

21. CdopMHpOBaHHOCTH OCHOB HKOJIOTMYECKOM KYJBTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUS, HAJTMYHE
OMbITA  ODKOJOTMYECKH  OPUEHTHPOBAHHOW  pe(dIEeKCHBHO-OLICHOYHOW U
MPAKTUYECKON JESATEIbHOCTH B JKU3HEHHBIX CHUTyaluusX (TOTOBHOCTh K
UCCIICIOBAHUIO TIPUPOJIBI, K 3aHATHSM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K
XYJI0’KECTBEHHO-3CTETHUYECKOMY OTPaXEHUIO MPUPOJIbI, K 3aHATUAM TYpU3MOM, B
TOM YHCJI€ SKOTYPU3MOM, K OCYIIECTBIECHUIO TPUPOJOOXPAHHON NEATEIBHOCTH).

22. ToroBHOCTHP K OOIIEHWIO W B3aUMOIEHCTBHUIO CO CIBIIIAIIHMUA
CBEPCTHUKAMHU M B3POCIBIMU Ha HMHOCTPAHHOM SI3bIKE; YMEHHUE IOJb30BaThCA
WHOSI3BIYHON CIIOBECHOM PEYbI0 B YCTHOW M MHCHMEHHOW (opme uisi pemieHus
KOMMYHUKAaTHBHBIX 3a/1ay; TOJIGPAHTHOE U YBAXKUTEJIbHOE OTHOIICHUE K
KYJbTYPHBIM Pa3IN4UsIM, OCOOCHHOCTSIM U TPaAUIUsAM JIPYTUX CTPAH.

Memanpeomemmnuie pesyromamoi

MeranpenMeTHble  pe3yJabTaThl OCBOEHUS pabodeil mporpamMmbl 1O

marematuke 1Mo BapuanTy 2.2.2 AOOII OOO CcOOTBETCTBYIOT pe3yJbTaTam,



orpaxx€HHbIM BO PI'OC OO0 n OOII OO0, HO amanTHPOBaHBI MPUMEHUTEIBHO K
0CcOOBIM 00Pa30BaTENbHBIM MOTPEOHOCTSIM O0YUAIOIIMXCS C HAPYIICHUSIMH CIIyXa.

MeranpenMeTHbIE pe3yibTaThl BKIIIOYAIOT OCBOEHHBIE OOYYAIOIIMMUCS C
HapylIeHUEM CJyXa MEXIpeaMeTHble TmoHATHus u Y VY]l (peryiasTUBHEIE,
MO3HABATEJbHbIE, KOMMYHHMKATUBHBIE), CIOCOOHOCTh HUX MCHOJB30BAHUS B
y4yeOHOM, TO3HAaBaTEIbHOM M COLMAIbHOW MpAKTHKE C YYETOM OCOOBIX
o0pa3oBaTeIbHBIX  MOTPEOHOCTEW;  CaMOCTOSITEILHOCTh  IUIAHUPOBAHUA U
OCYIIECTBJICHHS] ~ Y4yeOHOW  JEeATEeNbHOCTM U OpraHu3alMu  Y4eOHOro
COTPYIHHUYECTBA C MEJaroraMd U CBEPCTHUKAMU; MOCTPOCHHUE HMHIUBHUAYaTbHOU
o0pa3oBaTeIbHOM TPAEGKTOPUU C Y4YETOM O0O0pa3oBaTENbHBIX MOTpEOHOCTEH
KaXXJ0ro OOy4Yarolerocss W JOMOJHUTENbHBIX COMAaTHYECKUX 3a00ieBaHUM IS
4acTH 00y4aroluxcsl.

1. Vuusepcanvnvie  nosnasamenvuwle  Oeiicmeusi  0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpOYecco8 obyuarouuxca (oceoeHue
Memo008  NO3HAHUSL  OKpYMCanoujeco  Mupa,  HNpUMeHeHue  JI02UYEeCKUX,

uUccne008amenbCKux onepayuli, ymeHui pabomamo ¢ ungopmayueti).

ba3zoevie nocuueckue oelicmeusn:

— BBIBJSITH (CAaMOCTOSITETBHO W/WJIM C  TIOMOIIBIO  YUUTENS/IPYTrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TMpOoIlecca) M XapaKTepu30BaTh
CYIIECTBEHHbIE TMPHU3HAKW MaTEMaTUYECKUX OOBEKTOB, MOHSATUMA, OTHOIICHHM
MEXIy TOHSATUAMH; (POPMYIHUPOBATH C HCIOJIB30BAaHUEM JOCTYIIHBIX CPEJCTB
KOMMYHMKAIIMK, BKJIOYas YCTHO-JAKTUJIBHYIO pe€uYb, OIpPECICHUS TOHITHH;
yCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KJIacCU(PUKAIIMK, OCHOBAaHUS ISl
0000IIIeHNs U CpaBHEHUS, KPUTEPUU MMPOBOIUMOTO aHAJIH3a;

— BOCIIPUHHUMATH U C UCIIOJIb30BAaHUEM JIOCTYITHBIX CPEJACTB KOMMYHUKAITUH,
BKJIFOYAsi  YCTHO-AAKTUJIBHYH  peub, (OpMYyJIHUpOBaTh, MPeoOpa3oBHIBATH
CYXXJICHHSI: YTBEPAUTEIIbHBIC U OTPHUIIATEIbHbIC, ¢AMHUYHBIC, YaCTHBIE U OOIIueE;
YCIIOBHBIC;

—  BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3H U
npoTUBOpeuns B (pakTax, JaHHBIX, HAOMIOJACHUAX U YTBEPXKICHMSX; IpeaIarath
KPUTEPHUH JIJIs1 BBIABJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPECHUHIA;

— JenaTh BBIBOABI (CAMOCTOSTENIPHO W/WIM C TIOMOIIBIO YUUTEIS/IPYTuX
YYaCTHUKOB 00Pa30BaTEIbHO-KOPPEKIIMOHHOTO TIPOIECCa) C HCIOJIb30BAHUEM
3aKOHOB  JIOTMKH, JCAYKTUBHBIX W  WHIYKTUBHBIX  YMO3aKIIOYCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

— pa30bupaTh I0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUH (TIPSMBIE U OT
MIPOTUBHOTO), MPOBOANUTH (CAMOCTOSTEIHFHO W/WIH C MOMOIIBIO YUUTEIs/IPYTuxX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO npoiiecca) HECJIO)KHBIE
JI0Ka3aTeIbCTBA ~ MaTeMaTHYecKux  (akToB,  TPUBOAWTH  MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BHIOMpPATh (CaMOCTOSTENIBHO W/WIA C  TOMOIIBIO
VUHUTETS/IPYTUX ~ YYaCTHUKOB  0OpPa30BaATEIBHO-KOPPEKIIMOHHOTO  IPOIIecca)
HauOoJsiee MOAXOASIIUN.

bazoevie uccnedosamenvckue oeiicmeus:



— HCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
CaMOCTOATEIbHO ~ W/MJIM  C  TOMOIIBI0  YUYUTENS/APYIMX  yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mpoliecca  (opMyaupoBaTh  BOIPOCHI,
(¢ukcupyronme MnpoTUBOpeUYre, NpoOIeMy, YCTAaHABIMBATh MCKOMOE M JaHHOE,
(dopMuUpOBaTH TUTIOTE3Y; C UCIIOJIB30BAHUEM JOCTYIHBIX CPEJCTB KOMMYHHUKAIUH,
BKJTI0YAsl YCTHO-JAaKTUIBHYIO pedb, apTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHE,

— TMPOBOJUTH MO IUJIaHY HECJOXKHBIA  OKCHEPUMEHT, HEeOOJbIIOoe
UCCJEIOBAHUE MO0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OObEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

— C HMCTIOJIb30BAaHUEM JIOCTYIIHBIX CPEACTB KOMMYHHKAIIUH, BKIIOYasi YCTHO-
TaKTHIBHYIO pedb, (OPMYIMpOBaTh OOOOIICHWS W BBIBOABI IO pe3yJbTaTam
OPOBENEHHOTO  HAOIOJEHUs, MCCIEIOBaHUSA, OLEHHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

— CaMOCTOSITEIBHO W/MJIM C TIOMOUIBIO YUMTENS/IPYruX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  TIpoliecca  MPOTHO3MPOBATH  BO3MOXKHOE
pa3BUTHE TPOIIECCa, a TAKXKE BBIIBUTATH MPEIOI0KEHUSI O €r0 Pa3BUTHH B HOBBIX
yCIIOBUSAX.

Paboma c ungpopmayueii:

— BBISBIIATH HEJOCTATOYHOCTh W HW30BITOYHOCTH HWH(OPMAIUH, aHHBIX,
HEOOXOMMBIX JUIS PEIICHUS 3a/1a4H,

— CaMOCTOSITEIBHO W/MJIM C TIOMOUIBIO YUMTENS/IPYruX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Mpoliecca  BbIOMpaTh,  aHAJIM3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HH(OPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

— BbBIOUpaTh QopMy mpeacTaBieHUs HHGPOPMALMU U WILIIOCTPUPOBAThH
pelaeMble 3a/1a4d CXeMaMu, TuarpaMMaMu, HHOUM rpadukoi u ©X KOMOMHALIUSAMU;

— OLIEHUBATh HAAEKHOCTh MH(POPMALMM IO KPUTEPUSIM, NPEIJIOKEHHBIM
yuuTelneM Win CcHOpPMYIMPOBAHHBIM CAMOCTOSITEIbHO W/WIM C  IOMOUIBIO
YUUTEIS/IPYrUX y4aCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO Mpoliecca.

2. Yuueepcanvmuvie  KommyHnuxamueHvlie  Oelicmeus  obecnedusaiom
cpopmuposannocms COYyUaIbHbIX HABLIKOE 00YYAIOUUXCA.

Obwenue:

— BOCIIPUHUMATH U (OPMYJIUPOBATH C UCIOJIb30BAHUEM JOCTYIHBIX CPEICTB
KOMMYHHUKAIINH, BKJIIOYasl YCTHO-IAKTHIBHYIO peub, CYXJCHUS B COOTBETCTBUU C
YCIOBUSIMU U LEJISIMH OOIIECHHUS; BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
’KECTOBBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS O XOAYy PELICHUS 3a/1a4H,
KOMMEHTHPOBATh MOIYUYEHHBIN pe3ynbTar;

— B X0/i€ 00CYXICHHU 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXAaeMOM TEMBI,
npoOyieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh WJEH, HAIEIEHHbIE Ha IIOHMCK
pEIIEHUs; COIMOCTABIATH CBOM CYXKIEHHUS C CYXICHUSMHU JPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3IM4Ke U CXOJCTBO MO3ULUI; B KOPPEKTHOH opme U ¢
UCIIOJb30BAaHUEM  JOCTYMHBIX CpEACTB KOMMYHUKALIUM, BKJIIOYas YCTHO-
JaKTHIBHYIO pe4b, OPMYIUPOBATH PA3HOIIIACHS, CBOM BO3PAXKECHUS;

—  TPEeACTaBIATh  pPE3yibTaThl  pEHIeHHs  3aJadyd, SKCIEPHMEHTa,
UCCIIEIOBAHMS, TPOCKTA; CAMOCTOSITENIbHO W/WIM C TMOMOUIBIO YUHUTENs/APYTUx



YYaCTHHUKOB 00pa30BaTeNbHO-KOPPEKIIMOHHOTO Tpoliecca BbIOMpaTh (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHH.

Compyonuuecmeo:

— TIOHMMaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHONH U
WHIUBUIYaIbHONH paOOThI TMpU pPEIICHHH YYCOHBIX MaTeMaTHYCCKUX 3ajad,
OPUHAMATh 1€Jdb COBMECTHOH JESITENbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacupenesisiTb BUABI pabOT, 1OroBapUBATHCS, OOCYXKAATh
MIPOIIECC U Pe3yybTaT PaboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

— y4yacTBOBaTh B TIpymmnoBbIX ¢opmax padbotel (0OCyxkaeHus, oOMeH
MHEHHUSIMH, MO3T'OBBIC IITYPMBI M JpP. — C UCIIOJIB30BAaHUEM JIOCTYITHBIX PEUEBBIX
CPEICTB); BBITIONHATH CBOKO YacTh pabOTHI U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
APYTUMU YJIEHAaMW KOMAaH/bl; OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIHIA
NPOIYKT O KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YIaCTHHKAMHU B3aMMOJICHCTBHSI.

3. Ynusepcanvnvie pecynamusnuvie oeticmeus obecneuusarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCTIU.

Camoopeanuzayus:

— COCTaBIIATh TUIAH, allTOPUTM DPEIICHU 3a1auu (WM €ro 4acTh), BEIOUPATh
CTI0c00 pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMCHTHUPOBAaTh M KOPPEKTUPOBATh BapHaHTBhl PEHICHUH ¢ Y4ETOM HOBOWM
uH(pOpMAITIH.

CamoxkonmpoJiv:

— BIAAeTh Ccmoco0aMHu CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3ynbTaTa penieHus: MaTeMaTHYeCKOM 3a1auu;

— TMpPeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3aJlayu, BHOCUTh KOPPEKTUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3yibTaTa IeITeIbHOCTH MOCTABICHHOM 1eJIH U
YCIIOBUSM, OOBSICHATD MPUYUHBI JOCTHKEHUS WA HETOCTUKEHUS 11€7TH, HAXOIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

Ilpeomemmnuie pe3ynomamul

B cooTtBeTcTBUM ¢ TpeOOBaHHAMHU CTaHAAPTa U CHEHUPUKON COAEpHKAHUS
NPEeIMETHBIX 00JIacTel, BKIFOYAIOIINX KOHKPETHBIE y4eOHbIE MPEIMETHI, a TAKKe
KOPPEKIIMOHHO-pa3BUBaloNIue Kypchl mo I[Iporpamme KOppeKIMOHHON padoTHI,
MPEIMETHBIE PE3YJbTaThl OCBOCHHUS OOYYAIONIMMHUCS C HApYIICHUSMHU CIyXa
AOOII OOO (BapuaHT 2.2.2) OpUESHTUPOBAHBI:

— Ha NMPUMEHEHHWE 3HAHWW, YMEHUW M HABBIKOB B YYE€OHBIX CUTYaIUSIX H
pEaNbHBIX JKU3HEHHBIX YCIOBHUSX,

— Ha yCHeITHOe 00y4YeHHUE Ha CIASAYIOIIEM YpOoBHE 001Iero oopa3oBaHusl.

[Inanupyembie mpeaMmeTHble pe3yiabTaThl oOyueHus 1o AOOII OO0
(BapmanT 2.2.2) TNPUMEHUTETBHO K JUCHHUIUIMHE TMPEAMETHOW 00JacTu
«Marematnka W wWHHOPMATHKA», TIOJBEPHYTHl KOPPEKTHBAM W JIOMOJHEHBI
CHEIUANTbHBIMA  TPEOOBAaHUSIMH — C y4ETOM OCOOBIX 00pa30BATEIBHBIX
noTpeOHOCTEH 00YJarOMMXCs ¢ HAPYIIEHUSIMHU CITyXa.

[IpenmeTHBIE  pE3ydbTaThl  OCBOEHHUS MPOTPaMMBI IO  MaTeMaTHKE
MIPEICTABIICHBI TI0 TOAaM O0YYEeHHS B CICAYIONINX pa3iesiaXx MporpaMMbl B paMKax



OTJEJbHBIX KYPCOB:

e B 50 Kiaccax — kypca «MaTtemaTukay,

e B /-9 kiaccax — KypcoB «AnreOpa», «['eomerpus», «BeposaTHOCTh u
CTaTUCTHUKAY.

Pa3BuTue oruyeckux MpeAcTaBICHU U HaBBIKOB JIOTUYECKOIO MBIIIJICHUS
OCYIIECTBIISIETCS] HA IPOTSKEHUHU BCEX JIET OOyUYEHHs B OCHOBHOM IIKOJIE B paMKax
BCEX HAa3BaHHBIX KYypCOB.

IlIpeomemmnuwie pezyromamal yueonozo Kypca «Mamemamuka

OcBoenne ydeOHOro kypca «MaremaTuka» B 5—6 Kiaccax JOJDKHO
oOecreynBaTh JOCTHKEHUE YKa3aHHBIX HWKE MNPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

5 KUIACC

Yuciia v BBIYMCICHUSA

— TIOHMMaTh W TIPAaBUWJIBHO YHOTPEOJATh TEPMUHBI, CBSI3aHHBIC C
HATypaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU;

— CpaBHMBaTh M YIOPSJIOYMBATH HATypajbHbIE 4YHCIA, CPaBHUBATH B
NPOCTEHIINX CIy4dasiX OOBIKHOBEHHBIE APOOH, IeCATUYHBIE IPOOH;

— COOTHOCHUTh TOYKY Ha KOOPJIMHATHOM (YMCJIOBOM) TpsIMOM ¢
COOTBETCTBYIOIIMM €M YHMCIOM W H300pa)kaThb HATypajbHbIE YMCIA TOYKAMU Ha
KOOPJMHATHOM (YMCIIOBOM) IPSIMOI;

— BBITMIOJIHATh apu(PMETHYECKUE JCHCTBUS C HATypaJbHBIMH YWCIAMU, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITNX CITydasiX;

— BBINIOJHATH MPOBEPKY, MPUKUAKY PE3YJIbTaTa BhIUHUCICHHUI. 6 OKpYIISTh
HaTypaJIbHbIC YUCJIA.

PenreHue TeKCTOBBIX 32144

— pemath TEKCTOBbIE 3a/aydl apu(METHUYECKHUM CIIOCOOOM U C TOMOUIBIO
OpraHMU30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB,;

— pemarth 3ajadyM, coAepKallue 3aBUCUMOCTHU, CBSI3bIBAIOIINE BEJIUYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1IEHA, KOJUYECTBO, CTOUMOCTb;

— HCIIOJIb30BaTh KpPATKHE 3alHCH, CXEMbl, TaOJHIIbl, OOO3HAYEHHs TpPH
pelieHnu 3aaad;

— TI0JIb30BaThCsl OCHOBHBIMU €AWMHULAMHM HM3MEPEHMS: LEHBI, MAaccChl;
pacCTOsIHUS, BPEMEHHU, CKOPOCTH; BbIpa)KaThb OJHU €IAUHUILI BEIMYHHBI Yepe3
Apyrue,

— W3BJIEKATh, AaHATTU3UPOBATH, OIIEHUBATH MH(OPMAIIHIO, TTPEJICTABICHHYIO B
Tabiuile, HAa CTONOYATOM JUarpaMMme, HMHTEPIPETUPOBATH TMPE/ICTABICHHBIC
JAHHBIE, UCII0JIB30BaTh IAHHBIC MPU PEUICHUHU 3a/aY.

HarasinHasi reomerpus:

— T0JIb30BAThCSI T€OMETPUUYECKUMU TMOHSTHUSIMU: TOUYKA, MpsiMas, OTPE30K,
Jy4, YyToJl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT;

— MPUBOJUTH MPHUMEPHI 0OBEKTOB OKPYKAIOIIETO MHpa, UMEIONUX (hopmy
M3YYEHHBIX TEOMETPUIECKUX PUTYD;

— HMCMOJIB30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIjaMu: BepllIMHa, CTOPOHA;
C MHOTOYTOJIbHUKaMU: YIoJjl, BEpIIMHA, CTOPOHA, JUAroHajb; C OKPYKHOCTBIO:
paauyc, 1TMameTp, LEHTP;



— n300pakaTh M3y4YEHHbIC T€OMETpUueckrue (Urypbl Ha HEITMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOILBIO ITUPKYIS U TUHEHKH;

— HaXOJUTh JJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panuyca,

— KCMOJIB30BAaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpaTa JJis
MX TIOCTPOEHUSI, BBIYUCICHUS TIONIAN U IEPUMETPA;

— BBIYUCJISITH TIEPUMETP W IUIOMIA[b KBajJpara, MpsSIMOYrojibHUKA, (GUTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeTYaTou Oymare;

— MOJIb30BATHCS OCHOBHBIMU METPUYECKUMHU €AUHUIIAMUA U3MEPEHUSI JJTUHBI,
IJIOIIAAH; BBIPAXKATH OJAHU €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE;

— pacro3HaBaTh Napajuiesienunes, KyO, HCIOJIb30BaTh TEPMHUHOJOTHUIO:
BEpIIMHA, PeOpO TrpaHb, M3MEPEHUS; HAXOIUTh HM3MEPEHHs TMapajuiesienurnea,
Ky0a;

— BBIYUCTIATh 00BEM KyOa, mapajjiesenurieia Mo 3aJaHHbIM HU3MEPEHUSIM,
M0JIb30BAThCS €AUHUIIAMH U3MEPEHHS 00bEMa,

— pemarh HECI0XHBIE 3a7]layd Ha U3MEPEHHE T'€OMETPUUECKUX BEIUYUH B
MPAKTUYECKUX CUTYaALUSX.

6 KJIACC

Yuciia v BBIYMCICHUSA

— 3HaTh U IIOHMMAaTh TEPMUHBI, CBS3aHHBIC C PA3JIMYHBIMUA BUJIAMU YUCEI U
crnocobaMu WX 3aluCH, MEePexXouTh (eclid 3TO BO3MOXKHO) OT OJHOW (HOpMBI
3aIlMCH YMClia K IPyrou;

— CpaBHHMBaTh M YHOPSJOYMBATH II€JIbIE YHCIA, OOBIKHOBEHHBIE U
JECSATUYHBIE APOOH, CPABHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB,;

— BBITIOJHATh, COYETAasl YCTHBIE M MHUChbMEHHBbIE MPUEMBI, apuMETUUECKHE
JIEUCTBUSL C HATypajJbHBIMH W IEIBIMU YHUCIAMH, OOBIKHOBEHHBIMU W
JECATUIHBIMU JPOOSMHU, TTOJIOKUTEIbHBIMU U OTPULIATETLHBIMH YHCIIAMHU

— BBIYHCJISITh 3HAYCHUS YHUCIIOBBIX BBIPAKEHUM, BBINOIHATH INPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUM; BBIMOJHATH MPEOOpPa30BaHUSI YHUCIOBBIX
BBIPOKCHUI Ha OCHOBE CBOMCTB apU(METHIECCKUX JICHCTBUM;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIMM €M
YUCJIOM W M300pa)kaTh YKCIIAa TOYKAMH Ha KOOPJMHATHOM MNPAMOM, HAXOIHUTh
MOJYJIb YUCJIA,;

— COOTHOCHUTb TOYKH B IMPAMOYTOJBHOM CHCTEME KOOPAMHAT C
KOOpJIMHATaAMH 3TON TOYKHU;

— OKPYTJIATH IEJIble YUCNIa U JeCATUYHBIC APOOU, HAXOAUTH MPUOIMKEHUS
YUCEJL.

YucioBbie M OYKBEHHbIE BbIPAKEHHS .

— TNOHMMaTh W yHOTPeOJSATh TEPMHUHBI, CBSI3aHHbIE C 3aMHUCHIO CTEIICHU
qyclia, HAXOIWTh KBaApaT W KyO0 dYHCHA, BBIYUCIATH 3HAYEHUS YHCIOBBIX
BBIPAKEHU U, COJICPKAIINX CTETICHH;

— TIOJIb30BaThCS MPHU3HAKAMU JAECIUMOCTH, PaCKIaJbIBaTh HATypAJIbHbIE
YUCJIa HA IPOCThIE MHOXHUTEIIH;



— TOJIb30BAThCSI MACIITA0OM, COCTABIISATH MPOMOPIIMKU U OTHOIICHUS;

— UCHOJIb30BaTh OYKBBI It OOO3HAYEHUsS] 4YHCEN TMpU  3aIlucU
MaTeMaTUYEeCKUX BBIPAKEHUM, COCTaBISATh OYKBEHHBIC BBIPAXKEHUS U (DOPMYIIHI,
HaXOJIUTh 3HauCHUs] OYKBEHHBIX BBIPAXKEHUHN, OCYIIECTBISAS HEOOXOAUMBIE
MOJCTAaHOBKH M MIPEOOpPa30BaAHUS;

— HaXOAUTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBLIX 32,124 .

— pelaTh MHOTOIIArOBBIE TEKCTOBBIC 3a7a4l apu(PMETUUECKUM CIIOCOOOM;

— pemarb 3aJayd, CBSA3AHHBIE C OTHOLICHHEM, MPOMNOPUHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PeIllaTh TPU OCHOBHBIC 3a7a4H Ha APOOH U MIPOIICHTHI,

— pemaTh 3aJayd, COAEpXkAIIUE 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
CKOPOCTb, BpeEMH, paccTosiHue, LICHA, KOJINYECTRBO, CTOMMOCTB;
IPOU3BOJUTEILHOCTb, BpeMsi, 00BEMa paboThl, HCHOJB3YS apuMETHUYECKHE
NEUCTBUSA,  OIEHKY, NPUKUAKY; TOJIb30BaThCS  €AUHUIAMH  U3MEPEHUS
COOTBETCTBYIOIIUX BEJINYNH,

— COCTaBJISITh OYKBEHHBIC BHIPAKCHUS 10 YCJIIOBHIO 33/1a4H;

— u3BJIeKaTh WHGOPMAIIUIO, MPEJICTABICHHYI0 B Ta0JWIlaX, Ha JUHEWHOMH,
CTOJIOUATOM WM KPYroBOM AWarpaMmax, HHTEPIPETUPOBATH MNPEIICTABICHHBIC
JIAHHBIC; UCTIOJB30BaTh JAHHbBIC MPU PEIICHUU 3a]1a4;

— TpEeACTaBIATh HMHPOPMAIMIO C TIOMOINBIO TaONHI], JHMHEHHONW WU
CTONOYATON nUarpamm.

Harnsignasi reomerpus:

— MPUBOJUTH MPUMEPHI 0OBEKTOB OKPYkAIOIIET0 MUpa, UMEIOIHNX (HOpMy
U3YYEHHBIX T'€OMETPUYECKUX IJIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, TpUMEpPHI
pPaBHBIX U CUMMETPUYHBIX (PUTYD;

— u300pakaTb C TOMOUIBIO IUPKYJsA, JHMHEWKH, TpaHCIOpPTHpa HAa
HEJIMHOBAHHOW W KJIETYaTOM OyMare W3Yy4YeHHBIE TIUIOCKHE TEeOMETPUYECKHE
¢burypsl 1 KOHPUTYpaIid, CHMMETPUIHBIC (PUTYPHI;

— TIONIb30BAaThCSl TEOMETPUYECKUMHU TOHSATUSIMU: PABEHCTBO  (uryp,
CUMMETpHUSI; HCIOJb30BaTh TEPMHUHOJOTHIO, CBSA3aHHYIO C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPHH;

— HAXOJWUTh BEJIMYHMHBI YIJIOB M3MEPEHHEM C IOMOIIBID TPAHCIOPTHPA,
CTPOUTH YIJIBI 3aIaHHOM BEJIMUMHBI, ITOJIb30BAaTHCS IPU PELUICHUHU 3a]1a4 IPajyCHOM
MEpPOU YIJIOB; paClO3HABATh HA YEPTE)KAX OCTPBIU, IPSIMOM, Pa3BEPHYTHIA U TYNIOU
YTJIBI;

— BBIYHCIIITH JJIMHY JIOMAaHOM, NEPUMETP MHOTOYTOJBHUKA, ITOJb30BaThCS
€AMHUIAMH W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IWUHHUIBI U3MEPEHUS JIMHBI
4yepes3 Apyrue;

— HaxOJUTh, HCIMOJIb3Yys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSAHUSA: MEXKIY
JBYMsI TOYKaMH, OT TOUKH JI0 NPAMOM, JUIMHY IIyTH HA KBAJAPATHOM CETKE;

— BBIYUCIIATH IJI0MIaAb (UTYp, COCTABJIEHHBIX W3 MPSAMOYTOJbHHKOB,
UCIONB30BaTh  pa3OveHue Ha MNPSAMOYIOJbHHKHA, Ha paBHble  (QUTYpHI,
NOCTpaMBaHUE 10 NPSMOYIOJIbHHUKA; II0JIb30BATHCA OCHOBHBIMH €IMHULIAMU
W3MEpPEHUS IUIOMIA/IN; BBIPAXKATh OOHHU E€IWHULIbBI WU3MEPEHMS IUIOIIAAN 4YEpe3

Jpyrue;



— pacmo3HaBaTh HA MOJCIAX U M300paKEHUSX TUPAMUY, KOHYC, [IIUHAD,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA,;

— U300paXkaTh Ha KJIETYATOM OyMare nmpsiMOYTroJbHBII NapaiesienuIe;

—  BBIYHCIATH O0BEM  MPSAMOYTOJBHOTO  Mapajuienienumnena, Kyoa,
MOJIb30BaThCSl OCHOBHBIMH €IMHUIIAMU HU3MEpPEeHHs 00BEMa; BBIPAXKATh OJHU
€AMHUIIBI U3MEPEHUs 00bEMA Yepe3 IpyTrue;

— peliaTh HECJIOXHBIE 3a]]a4ld Ha HAXO0XKJICHHE T€OMETPUUYECKUX BEIUYHH B
MPAKTHYECKUX CUTYAIHSX.



S KUIACC

TemaTu4yeckoe NIAHUPOBAHUE

TeMaTHueckoe ITAHUPOBAHKE 10 MATEMATHKE MPEJCTABICHO 1O TogaM o0yueHus (5—6 Kiacchl).

OCHOBHBIE BUBI ICSITEILHOCTH 00YUYAIOMINXCS IEPEUUCIICHBI IPU U3YUEHUU KAXKI0M TEMbl U HAPABJICHBI HA JOCTHKEHUE
IJIAHUPYEMBIX pPe3ysbTaTOB 00ydeHus. llepedyeHb BHUIOB JEATEIBHOCTA MOXET OBITh PACHIMPEH WU COKpalléH — C Y4E€TOM
BO3MOKHOCTEM M OrpaHUYEHUN 00ydaronIuxcs, 00yCIOBIECHHBIX CTPYKTYpOH HApYIICHUS MIPHU MATOJIOTHUU CIyXa.

Oo01ee kommyecTBO 4acoB — 170 gacos.

Tembl (TeMaTHYeCKHE

OcHoBHOE CoaepiKaHue

OcHoOBHbBIE BH/IbI AeSITEJIbHOCTH oﬁyqaloumxca

0J10K1/MOTyJIN)
Harypaabublie umcaa. | [lecstuunas  cuctema  cuucieHus. Psapg | B meuenue yuebHo2o 200a: TIOHUMAaTh, NMPUMEHSATh B CaMOCTOSITENIHOM
HeiicTBus ¢ | HaTypaJibHbIX 4Mcen. HarypanpHbIl psf. | pedd, BOCOPUHUMATh (CIYXO3pUTENbHO W/WIKM Ha CIyX C y4ETOM YpPOBHS
HATYPAJIbHbIMU Uucmo 0. HarypanbHble  uuciaa  Ha | CIyXOpPEYEBOTO Pa3BUTHS OOyYaroImIMXCS) M JIOCTaTOYHO BHATHO H
yucaamu (49 4) KOOPJIMHATHOM MPSMOM. CpaBHEHHE, | €CTECTBEHHO BOCIPOU3BOJNTh TEMATUUYECKYI0 W TEPMHUHOJIOTHYECKYIO

OKpYIJICHHE HAaTyPaJIbHBIX YACEI
Apudmernueckue AeHCTBUS C HATYpaIbHBIMU
yucnamu. CBOMCTBAa HyJS NPH CIOXKEHUU H

YMHOKEHUHM, CBOWCTBA  €OUHHUIBI  TNpPHU
YMHO>KEHUH. [lepemectuTenbHoe u
COoueTaTelIbHOE  CBOMCTBA  CIOXKEHUS WU

YMHOXXCHHS, PpacCHpeeuTeILHOE CBOMCTBO
YMHOKCHHUSI.

Jlenutenun W KpaTHBIE 4YHCIA, Pa3JIOKCHHE
Yyycjaa Ha MHOXHUTEIU. J[eleHHe ¢ OCTaTKOM.
IIpocTeie u coctaBHble uucia. llpusHaku
menmuMoctH Ha 2, 5, 10, 3, 9.

UucnoBbie BEIpOKEHUS; TIOPS TOK JCHCTBUH.
PemieHne  TEKCTOBBIX  3aJad  Ha  BCE
apupMeTHYECKHUEe JEeHCTBUSA, HA JABUKEHUE U
MTOKYTIKH.

JIEKCUKY, a TakXKe JIEKCHUKY IO OpTaHW3aluh Y4eOHON JesITEIHHOCTH.
BrimonusaTe GoneTrueckyro 3apsaky. Mcmons3oBaTh MAaKTHIBHYIO (YCTHO-
JTAKTUJILHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPECTBA OOIICHUSI.

Ilo oxonuanuu xaxicoou yueOHOU uemeepmu. BOCUPHUHUMATh Ha CIyX H
BOCIIPOM3BOIUTh TEMAaTUUECKYIO M TEPMHUHOJIOTHUYECKYIO JIEKCHKY YIeOHOH
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpraHu3ai Y9eOHOU e TeTbHOCTH.
YwutaTh, 3amuChIBaTh, CpPaBHMBATh HATypajdbHBIE YHCIA; MpeJiaraTb |
00CYX1aTh CIIOCOOBI YIOPSIOYMBAHUS YHCEIL.

N3o00pakaTh KOOpAWHATHYIO MPSAMYIH, OTMEUYaTh YHCJIAa TOYKAMU Ha
KOOPJAMHATHOU MPSAMOM, HAXOAUTh KOOPIUHATHI TOUKH.

UccnenoBath cBOWCTBA HaTYypajIbHOTO psAnaa, yucen 0 u 1 mpu ClIoKEeHUH U
YMHOKCHUH.

Hcnonb30BaTh IPaBUIIO OKPYTJICHUS HATYypPAIbHBIX YHCEI.

Boimonuate apudmernyeckue IEHCTBUS € HATypajdbHBIMH YHCIAMHU,
BBIYUCIISITH 3HAYEHUS YUCIIOBBIX BBIPAKECHUN CO CKOOKaMU U 03 CKOOOK.
3anucbiBaTh NPOM3BEACHUE B  BHJE CTENEHU, YHWTaTh CTEICHH,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHME, TI0Ka3aTelb), BBIYUCIATH
3HAUCHHS CTEIICHEH.

BpINONHATP NPUKUAKY M OIEHKY 3HAYEHUW YHCIOBBIX BBIPAKEHUH,




IpeaaraTb ¥ IPUMEHATh IPUEMBI IPOBEPKH BBIYMCICHUMN.

Hcnonp3oBare NpHU BBIYUCIICHUAX IEPEMECTUTEIIBHOE M COYETATEIbHOE
CBOMCTBA CIJIOKEHUS M YMHOXEHHUS, paCIpEIeIUuTEeIbHOE CBOMCTBO
YMHOXXEHUsS; (OopMyaupoBaTh W MPHMEHSATh MpaBuUia MpeoOpa3oBaHUs
YHCJIOBBIX BbIPaKEHUI Ha OCHOBE CBOMCTB apU(METUUECKUX IEHCTBUH.

Harasanas
reomerpus. JIuHuU Ha
miockocTu (8 )

Touka, mpsmas, oTpe3ok, Jyd. Jlomanas.
W3mepenue [IMHBI OTpe3Ka, METPUUYECKHE
€AMHULIBI U3MepeHus UIMHbI. OKPY)XKHOCTh U
KpYT.

IIpaktnyeckas padora «IlocTpoenue y3opa u3
OKPYXHOCTEN».

Yrosn.  Ilpsmoil,  oOCTpbIM, Tynou H
pa3BEPHYTHIN yribl. Mi3mMepeHue yrios.
IIpaktnyeckas pabora «IlocTpoenue yriosy.

PacriozHaBate Ha  yepTexax, PpHUCYHKAaX, OIUCHIBATh, HCIOJb3YA
TEPMUHOJIOTHIO, ¥ M300pa)kaTh C MOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB:
TOUKY, IPSAMYIO, OTPE30K, JIy4, YroJl, JOMaHyl0, OKPYKHOCTb.
PacnioznaBath, IpUBOAUTH IPUMEPHI 0OBEKTOB PEAILHOTO MHUPA, UMEIOIINX
dbopmy U3ydeHHBIX (HUTYpP, OIIEHUBATH UX JIMHEHHBIEC pa3MeEphI.
Wcnonb3oBarh JUHEHKY M TPAaHCHOPTUP KaK HMHCTPYMEHTHI IS
MOCTPOCHUS W HM3MEPEHHUS: U3MEpATh JUIMHY OTpe3Ka, BEIUYUHY YIJIa;
CTPOUTh OTPE30K 3aJaHHOM JJIMHBL, YroJl, 33JaHHOW BEJIHYUHBI,
OTKJIAJIbIBaTh LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH OKPYKHOCTh 33JaHHOTO
paauyca.

N306paxaTh KOH(Urypallii Te€OMETPHYECKUX (QUIYp U3 OTPE3KOB,
OKPY)KHOCTEH, WX 4YacTed Ha HEIMHOBAaHHOM | KjeT4atol Oymare;
npeJyiaraTh, OMUCHIBATh U 0OOCYXKIATh CIIOCOOBI, AITOPUTMBI TIOCTPOCHHUS.
Pacro3naBate m m300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOM Oymare
MPSMOM, OCTPBIH, TYNOW, pa3BEPHYTHIN YIiibl; CPABHUBATH YTJIBI.
BbruncnsTh ATUHBI OTPE3KOB, JOMAaHBIX.

[Tonnmatrh W HCMONB30BATh MPH PEIICHUU 3a7ad 3aBUCHMOCTH MEXIy
€MHUILIAMHU METPUYECKON CUCTEMBbI Mep; 3HAKOMUTHCSI ¢ HEMETPUUECKIUMU
CUCTEeMaMH Mep; BbIpaXXaTh JUIMHY B PA3JTUYHbBIX SAMHHUIIAX U3MEPECHHUS.
HccnenoBaTth GUrypsl 1 KOHGUTypaluu, UCoJib3ys HU(GPOBHIE PECYPCHI.

OO0LIKHOBEHHEIE
apoou (49 4)

JNpoOb. [IpaBuiibHBIC U HENIPABUIIbHBIC IPOOH.
OcHoBHOEe cBolcTBO npobu. CpaBHEHHE
npoOei.

Cilo)keHHe W BBIYMTAHHE OOBIKHOBEHHBIX
npobeii. CmemanHas ApoOb. YMHOKCHHE H
JeneHue OOBIKHOBEHHBIX Apo0eii; B3auMHO-
oOpaTtHbIe 1pOOH.

Pemienne TEKCTOBBIX 3aaa4, COJACpIKaAINX

MonenupoBaTh B TpadHUuecKoi, NpeAMETHOH ¢opMe, € IOMOIIBIO
KOMITBIOTEPA IMOHATHUS M CBOMCTBA, CBA3aHHBIC C OOBIKHOBEHHOM JPOOBIO.
YuraTth W 3alKMChIBaTh, CPABHHUBATh OOBIKHOBCHHBIC IPOOH, IMpeaiararh,
000CHOBBIBATh M 00CYX/1aTh CIIOCOOBI YIOPSAIOUYHUBAHUS JPOOEH.
N300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH HAa KOOPIMHATHOHN MPSAMOIA;
UCIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO JJIsi CPaBHEHHsI IpOOeit.
®opMynaHpoOBaTh, 3aMUCHIBATh C IOMOIIBI0 OYKB OCHOBHOE CBOWMCTBO
OOBIKHOBEHHOW JIpOoOM; HCHOJIb30BaTh OCHOBHOE CBOMCTBO JApOOM JyIs




npoou. OCHOBHEIE 3a/1a4u Ha Jpoou.

COKpallleHus 1poOeii U mpuBeIeHus Ipoor K HOBOMY 3HAMEHATEITIO.

[Ipumenenne OykB IS 3armucu | [IpencTaBisaTh cMemaHHyl0 ApoOb B BHJIE HENPABWIBHOW W BBIACIATH
MaTeMaTHYECKUX BBIPAKECHU U U | LIENYIO YacTh YKCIIa U3 HEMPABWIBHOU ApOoOH.
MPEJI0KEHUN. BeimonHsaTe apudmernyeckue IEHCTBUS C OOBIKHOBEHHBIMU JPOOSIMU;
MPUMCHSITh CBOWCTBA apU(PMETHUSCKUX NCHCTBUN IS pallOHATH3AIUN
BBIUMCJICHUH.
BpInoiHATE NPUKUAKY U OLUEHKY PE3yJbTaTa BBIYMCICHUMN; NpEeLIararb U
MPUMEHSTH MPUEMBI IIPOBEPKU BBIYHCIICHHI.
[IpoBomuTh uccnenoBaHUs CBOMCTB JApoOel, OMHpasich Ha YHCIOBHIE
AKCTIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).
Pacnio3naBath UCTUHHBIC U JIOKHBIE BBHICKA3bIBAHUS O JAPOOSX, MPUBOIUTH
NpUMEPBl U KOHTPHPHUMEPBI, CTPOUTH BBICKA3BIBAHHS M OTPUIIAHUSA
BBICKa3bIBAHUM.
Pemate TekcToBBIC 3a7mauM, CoAepKaIIUe TPOOHBIC NAaHHBIE, U 3aJa4d Ha
HaXO0XJICHHUE YacTH I[EJIOTO U IIEJIOT0 II0 €TI0 YacTH; BRIABJIATH UX CXOJCTBA
Y pa3Inyusl.
MogaenupoBaTh XOJ PpEHICHUS 3aJadyd C TOMONIBIO PHUCYHKA, CXEMBbI,
TaOJINIIBI.
[IpuBOaMTH, Pa30MpPaTh, OIIEHUBATH PA3IUYHBIC PEIICHUS, 3aIMMUCH PEIICHUIN
TEKCTOBBIX 3aJ1ad.
Kputndyeckn  oOLEHMBATH  MOJYYEHHBIM  PE3ysibTaT, OCYILECTBIATH
CaMOKOHTPOJIb, MPOBEPSISi OTBET Ha COOTBETCTBHE YCIOBHUIO, HAXOJUTh
OIIIHOKMU.
3HaAKOMHUTBHCS C UCTOPHEH pa3BUTHS apU(DMETUKH.
Harasigaasn MHOTroyroJbHUKH. YeThlp€XyronbHuK, | ONMUCHIBaTh, WCIHOJIB3Yd TEPMHUHOJIOTHIO, H300paxaTh C IOMOIIBIO
reoMeTpus. MPSIMOYTOJIHUK, KBAIPAT. 4epTEXKHBIX HMHCTPYMEHTOB W OT PYKH, MOJEIUPOBaTh M3 Oymaru
MHOroyroJibHUKH IIpakTueckas paboTta «IlocTpoenue | MHOrOYTrOJIbHUKHU.
(7 9) MPSMOYTOJIbHUKA C 3aJaHHBIMU cTopoHam# | [IpuBoauTh mHpuUMeEpsl OOBEKTOB pealbHOr0 MHpa, HMEIMHX (opmy

Ha HEIMHOBAHHOM 6YM8.F€)>.

MHOTI'OYT'OJIbHUKA, MIPAMOYI'OJIbHUKA, KBaJApaTa, TPEYroJbHUKaA, OLICHUBATDH

TpeyronbHUK. UX JJMHEHHbIE Pa3MepHl.

[Mnomans 1 mepumeTp MPsAMO- YTOJIbHUKA U | BeIUMCIATH: MepUMETP TPEYroJbHUKA, MPSIMOYTOJIbHHKA,
MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 | MHOTOYTOJIbHHKA; IJIOMAb MPSIMOYTOJIbHUKA, KBaJpaTa
MPSIMOYTOJIBHUKOB,  €AMHUIIBI  u3MepeHus | M300paxkarh  OCTpPOYroJibHbIE, MPSAMOYIOJbHBIE ¥ TYMOYTOJBbHBIE




wiouiaay. IlepuMerp MHOTO- yrojpHUKA.

TPEYTOJIbHUKU.

Crpourb Ha HEIMHOBAHHOM M  KJIE€TYaTOU
IPSIMOYT'OJIBHUK C 3aJaHHBIMH JUIMHAMU CTOPOH.
HccenenoBaTh CBOMCTBA NPSIMOYIOJIBHHUKA, KBAIpaTa MIyTEM 3KCIEPUMEHTA,
HAOJIOJCHMs, UW3MEpPEHUs, MOJEIUPOBAaHUS; CpaBHUBAaTh CBOMCTBa
KBaJlpaTa U MpsiMO- YrOJIbHUKA.

KoHcrpynpoBarh MareMaTH4eCKHE MPEAJIOKEHUS C IOMOUIbIO CBSA30K

Oymare KBaapar U

«HEKOTOpBbII»,  «Ii00o0i». Pacrmo3HaBaTh  HMCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUA (6} MHOI'OYTrOJIbHUKAXx, MMPUBOIUTDH IIPHUMCEPLI n
KOHTPIIPUMEPHL.

HccnenoBaTh 3aBUCUMOCTD IUIOIIAAN KBaJpaTa OT JUIMHBI €0 CTOPOHBI.
Hcnonb3oBarh cBOWCTBAa KBaJpaTHOMW CETKU Ui IOCTpOEHUS (QUryp;
pa30uBaTh MNPSMOYrOJBHUK Ha KBaJpaTbl, TPEYrOJIbHUKH; COCTABISATH
burypbl 13 KBaJapaToB U MPSMOYTOJbHUKOB W HAXOAWTh MX IJIOLIAMb,
pa3buBaTh (GUIrypbl Ha NPSMOYIOJbHUKA U KBaJApaThl U HAXOAUTh HX
IUIOIIAb.

BelpaxkaTe BeNMMYMHY IUIOIIAAM B Pa3IM4YHBIX E€AMHUIAX W3MEpPEHUS
METPUYECKON CHCTEMBl Mep, NOHUMaTh W HCIHOJb30BATH 3aBUCUMOCTH
MEXTy METPUUECKUMU €IMHULIAMU U3MEPEHMSI TIOILAIH.

3HaKOMUTbCA C TNpUMEpaMU IPUMEHEHHs IUIONIaJd W IEepUMeTpa B
NPaKTUYECKUX CHUTyalMsax. PemaTs 3agaud U3 peaJbHOW JKU3HH,
npeyiarath 1 00CyXAaTh pa3IMyHble cOCOOb! pelIeHHs 3a1ay.

JlecaTHUHDbIE
(37 a)

apoou

JlecsaTnyHas 3amuch APOOCH.
CpaBHEHHE IECATHYHBIX IPOOCH.

JlefictBust ¢ JCCATHYHBIMH  JPOOSIMHU.
OxkpyrieHne JeCATUIHBIX APOOCH.
Pemenne TEKCTOBBIX 3ajad, COACPIKAIIUX

npo6u. OCHOBHBIE 337]a4K Ha IPOOH.

[IpeacraBmsTh OECATHUHYIO ApoOb B BHUJIE OOBIKHOBEHHOW, YHMTAaTh H
3aMMCchIBaTh, CPABHUBATH JACCATHYHBIC IPoOU, Mpeiaratb, 000CHOBBIBATh
1 00CY)X/1aTh CIIOCOOBI YIIOPSIOYMBAHUS JECATUUHBIX IPOOCH.
N3o00paxkaTh necATHYHbBIE APOOH TOYKAMH Ha KOOPAWHATHOW MPSMOA.
BrISBIATH CXOACTBA W pa3audus TpaBUI apuPMETHYSCKUX JCUCTBUN C
HATypaJbHBIMU YHCIAMH U JECATUYHBIMU JPOOSIMH, OOBACHATD UX.
BreimonHaTe  apudMeTHYeCKUe ACHCTBUS C JICCATHYHBIMUA APOOSIMU;
BBIIIOJIHATHh IPUKUAKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN.

[TpumeHsTh CBOMCTBA apU(PMETHUECKUX NEHCTBUM U palMOHAIU3AINH
BBIUMCIICHUH.

[TpyMeHsITh IPaBUIIO OKPYTIICHUS IECATUUHBIX TPOOEH.




[IpoBoauTh HCCNENOBaHUS CBOMCTB ACCATHUYHBIX JpoOed, omupasch Ha
YUCJIOBBIE 3KCHEPUMEHTHI (B TOM YHCJIE€ C TMOMOIIBIO KOMIIBIOTEPA),
BBIJIBUTaTh TUIOTE3bl U IPUBOJAUTH UX 0OOCHOBAHUSI.

Pacrio3HaBaTh MCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHS O JPOOSX, IPUBOIHUTH
npuUMEpbl W KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPUIIAHUS
BBICKa3bIBAaHUM.

Pemiate TekcTOBBIE 3amauyu, coJep)Kaliue ApOOHBIC [AaHHBIE, U Ha
HaX0JIEHUE YaCTH LEJIOT0 U LEJIOrO MO €ro YacTH; BBISBIIATH UX CXOACTBA
Y pa3JInyusl.

MojenupoBarh XOJI PEHICHHS 3a[a4yd C TOMOIIBIO PHUCYHKA, CXEMBI,
tabmuipl.  [IpuBoauTh, pazOupaTh, OLIEHUBATH pa3IMYHBIC pEIICHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3a4a4.

OnepupoBaTh APOOHBIMU YUCIAMH B PEATBHBIX JKU3HEHHBIX CUTYAIIHSX.
Kputndyeckn  OLEHMBATH  TMOJIYYEHHBIM  pe3ysibTaT, OCYLIECTBISAThH
CaMOKOHTpOJIb, MPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOJIHUTh
OIIIHOKH.

3HAKOMHUTBHCS C UCTOPHEH pa3BUTUS apU(METHUKH.

Harasanas
reomerpusi. Tena m
durypsi B

npocrpancTse (8 )

MHoTrOorpaHHUKH. N3o0paxenue
MHOTOT'PAHHUKOB. Monenn
MIPOCTPAHCTBEHHBIX TE.

[IpssMoyronpHBIM  Mmapajuienenuren,  Kyo.

Pa3BépTku KyOa 1 nmapaenenume/a.
[Ipaktuyeckas pabora «Pa3 BEpTka KyOay.
O06BEM KyO0a, MIPSIMOYTOJILHOTO
napauiesienure/a.

Pacno3HaBaTh Ha YepTe)kax, pHUCYHKaX, B OKPYKaIOIIEeM MHpE
NPSIMOYTOJIBHBIN  Mapajuienenunen, Ky0, MHOTOTPAaHHUKH, OIUCHIBATh,
UCTIOJIB3YSl TEPMHHOJIOTHIO, OLICHUBATD JIMHEHHBIC pa3MeEpHI.

[MpuBoMTE TIpUMEPHI OOBEKTOB pEAJbHOTO MHpa, HMENMX (HopMy
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO Mapajuiesienunena, Kyoa.

N3o0paxkaTh Ky0 Ha KiieT4aToi Oymare.

HccnemoBaTh  cBoiicTBa Ky0a, TMPSMOYTOJIBHOTO
MHOTOT'PaHHHKOB, HCIIOJIb3YSI MOJICITH

Pacno3HaBath W wu300pakaTh pa3BEPTKM Kyba W mapajuielienure/a.
MonenupoBaTth Ky0 ¥ napajuiesienune u3 Oymard U nMpoynx MaTepUalios,
OOBSICHATB CIIOCOO MOJICITMPOBAHUSI.

HaxomuTh M3MepeHus, BBIUUCIIATH IUIOIIATb MOBEPXHOCTH; 00BbEM KyOa,
NPSIMOYTOJIBHOTO TapajlIeNIeUIe/Ia; UCCIeI0BaTh 3aBHCUMOCTh 00BEMaA
Ky0a OT AJUHBI ero pedpa, BBIIBUraTh U 000CHOBBIBATH TUIIOTESY.
Habmtonate ¥ TPOBOAWTH AHANOTHUU MEXKIy MOHATHUSAMHU IUIOMIATU U
00BpEMa, mepuMeTpa U MIOIIA TN IIOBEPXHOCTH.

napauicicnuicaa,




Pacnio3sHaBaTh MCTUHHBIE U JIOJKHBIE BBICKa3bIBaHUS O MHOTIOIPaHHUKAX,
IIPUBOJAUTH IIPUMEPbI W KOHTPIPHUMEPBI, CTPOUTH BBICKA3BIBAHUSA U
OTPHILIAHMS BBICKA3bIBAHMIA.

Pemrars 3a1a4n U3 peasbHOMN KU3HU.

IToBTOpEHUE
00o0menne (12 )

Kypca 5 kiacca, 00001ieHne 3HaHHi.

[ToBTOpEHNE OCHOBHBIX MOHATHH U METOJIOB

BpluncnaTe 3HayeHUs BBIPAKEHUN, COJAEPIKAIIMX HATypaJIbHBIC YHCIIA,
OOBIKHOBEHHBIE U JIECATUYHbIE IPOOH, BBIIIOJIHATH IPEOOPa30BaHUS YU CET.
Bribupare croco06 cpaBHEHHUsSI YHMCEN, BBIUYMCICHHA, TIPUMEHATH CBOHCTBA
apumMeTHyecKuX NeHCTBUI 1715 palliOHATN3AlMY BEIYHCICHHH.
OcymiecTBISATh CAMOKOHTPOJIb BBINOJIHSIEMbIX ACUCTBUI U CaMOIIPOBEPKY
pe3yJibTaTa BBIYMCICHUI.

Pemars 3agaun U3 peanpbHOM KM3HU, IPUMEHATH MaTEMAaTUYECKUE 3HAHUSA
JUIS peIIeHUs 3a]a4 U3 IpYTuX y4eOHbIX IPEIMETOB.

Pemats 3amaum pa3HbIMH crioco0amH, CpaBHUBATh CIOCOOBI pELICHUS
3a/1a4M, BBIOMPATh pallMOHAIBHBIN €110CO0.

6 KJIACC

OoOmree kommyecTBO yacoB — 170 yacos.

Tembl OcHOBHOE co/lep:KaHue OcHOBHBIE BH/bI AeSITEJIbHOCTH 00YYAO M XCS
(TeMaTHYeCcKHe
0JI0KN/MOLyJIH)
HarypajbHble Apudmernueckue NeNCcTBUA c | B meuenue yuebHO20 200a: TIOHUMAaTh, NMPUMEHITb B CAMOCTOSITEILHOM peuH,
yucaa (19 v) MHOT'O3HaYHBIMU HATYpaJIbHBIMHU | BOCIPUHUMATh (CIYXO3pUTENbHO U /WM Ha CIyX C Y4ETOM YPOBHS CIIyXOPEUYEBOTO
yucnaMud.  YHCIOBbIE  BBIpAXKEHHUS, | pa3BUTHUSI OOYYAIOIIMUXCS) U JOCTATOYHO BHATHO M E€CTECTBEHHO BOCIIPOM3BOAUTH
MOPSIIOK  JIEUCTBUM, HCIIOJIB30BAHHUE | TEMAaTHYECKYIO M TEPMHHOJIOTHUECKYIO JIEKCHKY, a TaKKe JIEKCUKY M0 OpraHU3aIiu
ckoOok. OkpyriieHue HaTypajbHBIX | yUeOHOM JesTenbHOCTU. BpimonHsTh ¢doHeTHyeckyo 3apsaaky. Mcmomnb3oBaThb
qucel. JMAKTWIbHYIO (YCTHO-JIAKTHJIBHYIO PE4b) B KadeCTBE BCIIOMOTATENIbHOTO CpENICTBA
Jenurtenu u KpaTHbIE qrcina; | OOIIEeHHS.
HauOonpIIMi  oOmMit  nenutens U | [lo okoHuanuu KadxcOou YueOHOU uemeepmu. BOCIPUHMMATh Ha CIyX H
HauMeHblIIIee 001ee KpaTHoeE. BOCIIPOM3BOJUTh TEMATUYECKYI0 M TEPMHUHOJIOTMUYECKYIO JIEKCHKY Yy4eOHOMU
Paznoxkenne  ymcna Ha  MPOCTHIE | TUCIUIUIMHBL, a TAKXKE JIEKCUKY MO0 OpraHU3alui y4eOHOU e TEIbHOCTH.
MHOXHTENH. JlemuMocTh CyMMbl U | BoimonHats apudmeTnueckue AEWCTBUS C MHOTO3HAYHBIMU — HATypajlbHBIMU

NIpOU3BCACHUA. I[eJICHI/Ie C OCTaTKOM.
Penienne TeKCTOBBIX 3a4a4

YucCjIaMH, HAXOJUTh 3HAYCHUA YHUCIOBBIX BBIpa)KeHI/Iﬁ CO CKOOKaMM U 0e3 CKO6OK;
BBIYHCIIATb 3HAYCHU A BLIpa)KeHHfI, COACPIKAIUX CTCIICHU.




BbInonHATs NPUKUAKY M OLEHKY 3HAYCHUI YHUCIIOBBIX BBIPAXEHUH, MPUMEHSTH
IIPUEMBI IIPOBEPKU PE3YIILTATA.

Hcnonb30BaTh npu BBHIYMCIEHUSIX MEPEMECTUTEIBLHOE M COUYETATENILHOE CBOMCTBA
CJIOXEHHSI U YMHOKEHUS, PACIIPEIETUTENLHOE CBOMCTBO YMHOXEHHSI OTHOCUTEIIBLHO
CJIO’KEHUSI, CBOMCTBA apu(hMETHUECKUX JCHCTBHIA.

HccnenoBaTh 4MCIIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH YHMCIIOBBIE 3KCIEPUMEHTHI,
BBIJIBUTAaTh U 00OCHOBBIBATH TUTIOTE3HI.

@opMyaMpoOBaTh OINpPENEIeHUs] AENUTENs U KpaTHOro, HauOOJbIIEro OOIIero
JIeNIUTENs] U HAaWMEHBUIEro OOIIEero KpaTHOro, MPOCTOTO M COCTaBHOIO YHCEI;
WCIIOJIH30BaTh ATU TIOHITHS TIPH PEIICHUU 3a]1a4.

[IpuMeHsIThr anropuTMBI BBIYUCICHHUS HAWOOJBIIErO0 OOIIEro JCNUTENs U
HauMEHBIIEro OOIIEro KpaTHOrO JIBYX YMCEJ, aJlfOPUTM pa3lIoKEHUs 4YHCla Ha
MIPOCTHIC MHOKHUTEIH.

HccnenoBate ycioBus 1enuMocT Ha 4 1 6.

UccnenoBath, o0CcykaaTh, GOpMYIHpOBaTh U OOOCHOBBIBATH BBIBOJ O YETHOCTHU
CYMMBI, TIPOU3BEJICHUS: ABYX UYETHBIX YHCEN, JBYX HEUYETHBIX UYHCIE, YETHOTO M
HEUYETHOI'O YUCEN.

HccenenoBats CBOMCTBA JEIIMMOCTH CYMMBI U IPOU3BEICHUS YNCET.

[IpuBOoAUTH PUMEPHI YUCEN C 3aJAHHBIMM CBOMCTBaMH, PAclO3HABaTh BEPHBIE U
HEBEPHBIE YTBEPKJICHHS O CBOMCTBAX YUCEI, ONPOBEPIaTh HEBEPHBIE YTBEPKIACHUS
C IOMOILBIO KOHTPIPHUMEPOB.

KoHcTpynpoBate MaTeMaTHYECKUE MPEMIOKEHUS C IIOMOLIBIO CBSA30K «H», I,
«ECIH. .., TO...».

PemaTh TexcToBBIEC 33/a4M, BKIIOYAIOIINE MOHITUS JEIUMOCTH, apu(PMETHUECKUM
CIocoO0OM, UCTOJIB30BaTh MepedOp BCeX BO3MOKHBIX BAPHAHTOB.

MoaennpoBaTh X0 pelIeHus 3aja4i ¢ IOMOIIbIO PUCYHKA, CXEMbl, TAOIHUIIBL.
[IpuBoauTh, pa3zbuparh, OIECHHUBATH pA3IMYHBIC PEIICHUS, 3aMUCH PEIICHH
TEKCTOBBIX 3aj1a4.

Kputnuecku onieHuBaTh NOTYyYEHHBINA Pe3yIbTaT, HAXOJUTh OITMOKH, OCYIIECTBIIATh
CaMOKOHTPOJIb, IPOBEPSIsI OTBET Ha COOTBETCTBUE YCIOBUIO.

Harasinnas
reoMeTpus.
IIpsimble

Ha

[leprienauKynsipHBIE MIPSIMBIE.
[apannenbHble MpsiMbIE.
PaccTostnue Mexay IByMsl TOUKaMH, OT

Pacno3naBate Ha YCPTEI)KaX, PUCYHKAX CJIydah B3aUMHOI'0 PACIIOJIOKCHUA JIIBYX
IMPAMBIX.
I/I306pa>1<aTL C IIOMOIIIBIO I-Ie]f)Té)KHIpIX HHCTPYMCHTOB Ha HEJIMHOBAHHON W




IUI0CKOCTH (4 1)

TOYKH 10 HpHMOﬁ, JJInHa INIyTH Ha
KBaJPaTHOU CETKeE.
[IpuMeps! npsMBIX B IPOCTPAHCTBE.

KJIeT4aTol Oymare JBe IepeceKarolluecs: MpsiMble, JBE MapajuieIbHbIC IMPSIMEIE,
CTPOMTH NPAMYIO, IEPIEHAUKYIAPHYIO JaHHOM.

[IpuBoauTe mNpUMEpbl NAPALIEIBHOCTH M INEPHEHAMKYISIPHOCTH IPSAMBIX B
IIPOCTPAHCTBE.

Pacnio3naBaTthe B MHOTOYroJIbHUKAX MEPIEHIUKYIISPHBIE U NAPAJLIIEIbHBIE CTOPOHBI.
N300paxkaTh  MHOTOYrOJBHUKM C  [apajUIeNIbHbIMM,  IEPHIEHIUKYISIPHBIMU
CTOPOHAMH.

Haxomute paccrossHMe MeXy ABYMsI TOYKamMH, OT TOYKU JI0 IPSIMOM, JUIMHY ITYyTH
Ha KBaJPaTHOM CETKe, B TOM YHUCJIE UCIOJIb3Ys HU(PPOBbIE PECYPCHI.

Apobu (51 v)

OObIKHOBEHHast  ApoOb,  OCHOBHOE
CBOWCTBO ApOOH, COKpalleHue Apooeil.
CpaBHeHHE U YIOPsIIOYUBAHUE TPOOEH.
Hecsituunple OpoOM M MeTpuuecKas
cucTeMa Mep.

Apudmernueckue NencTBUA c
OOBIKHOBEHHBIMU H  JIECATHYHBIMU
TPOOSMH.

Otnomenune. [lemenrme B AaHHOM

oTHomIeHnH. Macitad, mponopuusi.
[TonsTue  mpoueHra.  Beruucnenue
MIPOLIEHTA OT BEJIMYHMHBI U BEJIMYMHBI 11O
€€ MPOIIEHTY.

Pewenne TEKCTOBBIX
coJiepKaluX JpoOH U MPOLEHTHI.
[Ipaktnueckass pabora «OTHOIIECHUE
JUIMHBI OKPY’KHOCTH K €€ TuaMeTpy».

3a1ad4,

Hcnonb3oBarh necaTUUHbIE JpoOH MpU MpeoOpa3oBaHUM BEIMYUH B METPUYECKOU
CUCTEME MeEp.

BreImonHATE apudmMeTndeckue NeHcTBHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU
Ipo0siMu.

BbrauciaTe 3Ha4eHWsT BBIPOKEHHH, COJEpKamuX OOBIKHOBEHHBIE M JECATUYHBIC
IpoOu, BBIMOJIHATH MpeoOpa3oBaHus ApoOei, BbIOMpaTh CMocod, MPUMEHSTH
CBOMCTBa apu(pMeTHUECKUX ACUCTBUM [Tl palliOHAIU3AIMH BBIYUCIICHUI.
CocTaBisATh OTHOIIEHUS M NPONOPLUHU, HAXOAUTh OTHOUIEHHWE BEJIMYMH, JIEJIUTh
BEJIMYMHY B JAaHHOM OTHOLICHHUU.

HaxomuTh 3KCHEpUMEHTaNbHBIM NYTEM OTHOLIEHHWE [UIMHBI OKPYXHOCTH K €&
TUAMETDY.

WHTepnpeTnpoBaTh MacmTad Kak OTHOLUIEHHE BEJIMYMH, HAXOAUTh MAcIITad IUiaHa,
KapThbl U BBIUUCIIATH PACCTOSTHUS, UCIIOJb3YsI MACLITA0.

OOBACHATH, UYTO Takoe HPOLEHT, YHNOTPeOIATh OOOPOTHI pe4Yh €O CIOBOM
«IIpoLeHT». BplpaxkaTh NpPOLEHTHI B ApoOsX M ApoOM B NPOLEHTAX, OTHOLICHHE
JIBYX BEJIMYMH B MPOLIEHTAX.

BbI4ucnaTe DpoueHT OT YMCIa U YUCIIO MO €ro MPOLEHTY.

OKpyrasTh JpoOU U MPOLIEHTHI, HAXOAUThH MPUOIMKEHHS YUCEIL.

Pemate 3agaun Ha YacTH, NPOLEHTHI, NPOMOPLUH, HAa HAXOXKAECHUE IpodU
(Tpo1ieHTa) OT BEIMYMHBI U BETUYUHBI 110 € Jpodu (IIPOLEHTY), ApoOu (IIPOLeHTA),
KOTOPBIM coOCTaBisieT oJHa BeauunHa oOT Jpyroil. IlpuBoauts, pa3zdbupars,
OLICHUBATh Pa3IMYHbIC PEIICHHs], 3alTUCH PELICHUN TEKCTOBBIX 3a/1ady.

W3BnekaTh nH(pOpMaMIO U3 TaOJIUIl U AWAarpamMM, UHTEPIPETUPOBATH TAOIUYHBIE
JTAHHBIE, ONIpeNieNIATh HauOoJblllee U HAUMEHBIIIEE U3 NMPEICTABICHHbBIX JAHHBIX.




Harasanas
reoMeTpus.

Cummetpus (4 4)

OceBas  cummMmeTpusl.
CHUMMETpPHSL.
[TocTpoenne cHUMMETPHUHBIX QUTYP.

[enTpanbHas

Pacno3naBare Ha depTexax M M300paKEHHX, M300pakaTb OT PYKH, CTPOUTH C
NOMOIIbI0O ~ MHCTPYMEHTOB  ¢urypy  (OTpe3oK, JIOMaHylo, TpPEYrOJIbHUK,
IPSIMOYTOJIBHUK, OKPYKHOCTb), CUMMETPUUYHYIO JAHHONW OTHOCHUTENIBHO IPSMOM,

[IpakTnueckas pabota «OceBas | TOUKH.
CUMMETPHUSD. Haxoauts npumMepsl CUMMETPUH B OKPYKaIOLIEM MUDE.
CuMMeTpHs B IPOCTPAHCTBE MonenupoBaTh U3 Oymaru aBe (QUIypbl, CAMMETPHYHBIC OTHOCHTEIBHO MPSIMOIA;
KOHCTPYHpPOBaTh  T€OMETPUYECKHE  KOH(UTYypamuu, HCHOJb3ysd  CBOHCTBO
CUMMETPUHU, B TOM YHCJIE C IOMOIIBIO0 HU(POBBIX PECYPCOB.
HccnenoBaTh cBoicTBa M3y4EHHBIX (QUIYp, CBA3AHHBIE C CUMMETpPHUEH, HUCIOJIB3YS
9KCIIEPUMEHT, Ha0JI0/IEHNE, MOJIEIMPOBAHNE.
OO60CHOBBIBaTh, OINpOBEpraTb C IOMOIIBIO KOHTPIPUMEPOB YTBEPHKIEHUS O
CUMMETpUH QUryp.
Bripaxkenus ¢ | [lpumenenne OykB  jans  3amucu | Mcronb3oBath OykBbI Uii OOO3HAUEHUs YHCEN, MPU 3alMCH MaTeMaTUYECKHX
oykBamu (18 u) MaTeMaTHYECKUX BBIpaXEHUI U | YTBEPKJIEHUH, COCTABIATh OYKBEHHBIE BHIPAKEHUS TI0 YCIOBUIO 3aJauu.
MPEI0KEHUMN. HccnenoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCTIOIL30BaTh OYKBHI JJIs UX
BykBeHHbIE BBIPOKEHHS W YHUCIJIOBBIE | 3AIHCH.
MIOJICTAHOBKU. DByKBEHHBIE paBEHCTBA, | BbIUMCIATE YMcI0BOE 3HAU€HHE OYKBEHHOTO BBIPAXKCHMS NIPH 3a/1laHHBIX 3HAUCHUAX
HaX0XJICHUE HEU3BECTHOIO | OyKB.
KOMIIOHEHTA. 3anuceiBaTh (OPMYJIBL: MEPUMETpa U IUIOMAAM HPSAMO- YrOJIbHUKA, KBAApaTa;
DopMybL. JUIMHBI OKPYXHOCTH, IJIOIIAIN KPYyTa; BHIIOJHITH BEIUUCIEHUS 110 3TUM (popMyaMm.
CocTaBisaTh GOPMYIIBI, BEIPAXKAIOIIME 3aBUCMOCTH MEX]ly BETMUMHAMHU: CKOPOCTb,
BpEMs, PAaCCTOSIHUE; 1ICHA, KOJIMYECTBO, CTOMMOCTB; IIPOU3BOJAUTEIBHOCTD, BPEM,
00BEM pabOThI; BBIIOIHSTH BBIYUCICHHS [0 STUM (POPMYIIaM.
HaxoauTh HeU3BECTHBIH KOMIIOHEHT apu(METHUYECKOTO IEHCTBHSL.
Harnsanas YeTbIpEXYTroJIbHUK, npumepsl | M300paxars Ha HEIMHOBAHHOM UM KieT4aTod Oymare ¢ UCIOJIb30BAHUEM
reoMeTpus. YETBIPEXYTOJBHUKOB. [IpSIMOYroNbHUK, | 4EPTEXHBIX HMHCTPYMEHTOB YETBIPEXYTOJBHUKH C 3aJaHHBIMU CBOWCTBAMU: C
@urypsl Ha | KBaJpaT: CBOMCTBAa CTOpPOH, YIVIOB, | NapaJUICJIbHBIMU, IIEPIECHINKYISIPHBIMU, PABHBIMUA CTOPOHAMH, IPSIMBIMU YIJIAMH U
njockoctH (6 1) JaroHajeu. 1p., PaBHOOEIPEHHBIN TPEYrOJbHUK.
N3mepenune YIJIOB. Bunp! | Ilpeanarats u 06cy*aaTh ciocoObl, aIlTOPUTMBbI HOCTPOCHHUSL.
TPEYTrOJIbHUKOB. HccnenoBath, UCIONB3Ysl SKCIIEPUMEHT, HAOJIOJCHHE, MOJICIIMPOBAaHUE, CBOICTBA

[lepumerp MHoOrOyrospHuka. [lnomans
¢urypel. QPopmynsl mepumerpa U
TUIOIIAH psIMO- YrOJIbHHKA.

OpsSMOYTOJIbHHMKA, KBajJpaTa, pa30uBaTh Ha TPEyrojbHUKH. (OOOCHOBBHIBATH,
ONPOBEPraTh C IIOMOINBID KOHTPIPUMEPOB YTBEP)KIEHUS O MPSMOYTOJbHUKE,
KBaJIpaTe, paclio3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKACHMUS.




[Mpubnmxénnoe W3MEpeHHe IUIOMAAN

I/ISMGPSITL h CTPpOUTH C TNOMOINBKO TPAHCIOPTHPA YIJIbI, B TOM YHCIIC B

¢buryp. MHOT'OYTOJIbHUKE, CPAaBHUBATH YIUIBI; PACIO3HABaTh OCTPBIC, IIPSMBIEC, TYIIBIE,
[Ipaktnueckas  pabora  «Ilmomanb | pa3BEPHYTHIC YIIIBI.
Kpyray. Pacno3naBare, n300pa)kaTh OCTPOYTrOJBbHBIH, NPSMOYTOJIbHBINA, TYMOYTOJBHBIMH,
PaBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYrOJIbHUKH.
BbruncnaTe nepumMeTp MHOIOYroJIbHMKA, IUIONIaJb MHOTIOYrOJIbHMKAa pa30HeHHEM
Ha IPSIMOYTOJIbBHUKHM, Ha paBHbIE (UIYpbl, MUCIOIb30BAaTh METPUUYECKUE EAUHUIIBI
WU3MEPEHMS JJIMHBI U IUIOIIA/IH.
Hcnons3oBath npulmmkEHHOE U3MEPEHHE JITMH U TUTONIAJIel Ha KIIeT4aTo Oymare,
npuOIMKEHHOE U3MEPEHNE ITTMHBI OKPY)KHOCTH, IJIOU[aM Kpyra.
Monoxurenbnunie u | Llensie  uymcma.  Mogynes  uwmcia, | [IpuBoanTe mpumepsl HCHONB30BAaHUS B PEAIBHOW JKU3HHU IIOJIOKUTEIBHBIX H
oTpHLATeIbHbIE reoMeTpHu4YecKast MHTEpIpETalus | OTPULATEIbHBIX YHCEIL.
yucia (43 u) MOJyJs. YHCITOBBIE MPOMEKYTKH. N300paxate 1enble yncia, NOJ0KUTENbHbIE U OTpULIATEeIbHbIE YUCIIa TOUKaMH Ha
[lonoxurenpHple W  OTPULATENBHBIE | YMCIOBOW MPSAMOM, UCIOJIB30BaTh YACIOBYIO MPSAMYIO Il CPABHEHHUS YUCE.

qucia. CpaBHeHI/Ie IIOJIOKUTCIIBHBIX H
OTPULATCIIBHBIX qUCCII.
Apubdmernueckue NEUCTBUSA c
MOJIOKUTEITLHBIMU ¥ OTPHUIIATEILHBIMHU
YUCIIaMH.

Pemrenye TekcTOBBIX 3a7ad.

HpI/IMeHSITB npaBI/ma CpaBHeHI/ISI, ynopsumthaTL ICJIbIC YHCila, HAXOUTh MOJIy.]'II)
qJHpca.

dopMynHpoBaTh MpaBHUJIa BBIYUCICHUS C TOJIOKUTEIHHBIMH U OTPHUIIATECIbHBIMH
YUCJIaMH, HaXOJWTh 3HAYCHHUS YHCIOBBIX BBIPAKECHHM, COACPIKAIIUX IACHUCTBUS C
MOJIOKUTETHHBIMHU M OTPHUIATSIIBHBIMU YUCITaAMH.

[IpuMeHATh CBOWMCTBA CJOKEHHS W YMHOXEHHs Uil TIpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUI.

IIpencraBienune
JAaHHBIX (7 1)

[IpsimoyrosnbpHas cucreMa KOOpIuHaT Ha
mwiockoctu. KoopauHatel TOYKM Ha
IJI0CKOCTH, adcIucca U opIMHaTa.
Cronbyarbie ¥ KpYroBble JUarpaMmbl.
[Ipaktuueckas pabora «IlocTpoeHue
arpamMmm».

Pemenue TEKCTOBBIX 3ajad,
COJIepIKalluX JIaHHBIE, IPEICTABICHHbBIC
B Ta0JIMIIaX U HA AUarpaMMax.

OOBACHATE U HUIUIIOCTPpUPOBATH IMOHATUC HpﬂMOYFOJ'IBHOﬁ CUCTCMBbI KOOpJAHWHAT Ha
IIJIOCKOCTH, HMCIIOJIB30BAaTh TCPMHUHOJIOTHIO; CTPOUTH Ha KOOp,HHHaTHOﬁ IIJIOCKOCTHU
TOYKHU U (bnrypbl 110 3aJaHHbIM KOOpAWHATAM, HAXOOIUTb KOOPAUHATBI TOYCK.
YuraTh cToa04aThIe U KPYI'OBBIC AarpaMmbl; HHTCPIIPETUPOBATE JAaHHBIC, CTPOUTH
CTOJIOYATHIE JuarpaMMabl.

Hcnonn3oBarh HH(bOpMaL[HIO, MNpEACTABJICHHYIO B Ta6nnuax, Ha auarpamMmax ajisd
peICHUA TCKCTOBLIX 3aaa4 U 3aJ1a4 U3 peaﬂBHOﬁ KHU3HU.

Harasinnas
reoMeTpus.
Durypsl B

IIpssMOyroabHbIHA napajuleNIeuIen,
KyO, Tmpu3Ma, THUpamMHIa, KOHYC,
LWIMHAP, map U chepa. M3o0paxenue

Pacno3HaBarhs Ha YCPTE)KaxX, pUCYHKAX, OMUCHLIBATH MMUpaMUAy, NPpU3MY, HUIHUHID,
KOHYC, IOap, I/I306pa)I(aTB HX OT PYKH, MOACIUPOBATH M3 6YMaFI/I, IJ1aCTUJIMHA,
ITPOBOJIOKH U JIp. HpI/IBOI[I/ITB IMPUMCEPHBI 00BEKTOB OKpYXKaromero Mupa, MMCrOIInuX




npocrpaHcTse (8 1)

MPOCTPAaHCTBEHHBIX (uryp. IIpumepsr
Pa3BEPTOK MHOTOI'PAHHUKOB, LIWIMHAPA
U KOHYcCa.

[Ipaktuyeckas  pabora  «Coznanue
Mo/iesiel MPOCTPAHCTBEHHBIX QPUIYP».
[onsiTne 00bEMA; eAMHUIIBI U3MEPEHUS

o0béma.  OO0BEM  MPSIMOYTOJIBHOTO
napajuienenunena, Kyoa, Qopmyssl
o0BéMa.

(dopMBI HA3BaHHBIX TEIl.

Hcnonb3oBaTh TEPMHUHOJIOTUIO: BEpLIMHA, pedpo, IpaHb, OCHOBAHHE, BBICOTA,
panuyc U 1uameTp, pa3BEPTKa.

N3yuarh, ucnonb3ys 3KCIEPUMEHT, HAOIIOJEHHE, U3MEPEHHUE, MOJACIUPOBAHUE, B
TOM 4YHCJIE€ KOMIIBIOTEPHOE, M ONMCHIBaTh CBOMCTBA Ha3BaHHBIX TEJI, BBISBIATH
CXOACTBAa M pa3IUYMs: MEXKIy NUPAMMION M NPU3MON; MEXAYy LMIUHAPOM,
KOHYCOM H LLIapoM.

Pacnio3naBate pa3BEPTKU Mapasuienenunena, Kydoa, MpU3Mbl, TUpPaMHUIbI, KOHYCA,
LWIMH]IpA; KOHCTPYUPOBAThH JaHHbIE TeJa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJEIH.
Co3znaBaTh MOJIENH MPOCTPAHCTBEHHBIX (UTYp (M3 OymMaru, MpoBOJIOKH, MJIACTHIINHA
u J1p.).

N3mepsats Ha MoJensx: ATUHBI pEOEp MHOTOIPaHHUKOB, AUAMETP 11apa.

BoeiBouTh popmyny 0o0bEMa NpSIMOYTOJIbHOTO Mapajiiesenuneaa.

Boruncnate mo ¢opmynam: o0bEM NpSIMOYroJILHOTO Tapajienenurnena, Kyoa;

HCITIOJIB30BAThH CANHHNIBI HU3MCPCHUSA 06LéMa; BBIYUCIIATH 00BEMEI TEII,
COCTaBIICHHBIX W3 KyOOB, MapajUICJICIUIIC/IOB; peIlaTh 3aJadd C pealbHBl MH
JTAHHBIMH.
IloBTOpEHUe, [ToBTOpeHue OCHOBHBIX TMOHATHI U | Beluumcnare 3HadeHHWs  BBIpaXEHH, colepKallluX  HaTypajbHbIe, IleJible,
00001IeHNe, METO/IOB KypCOB 5 u 6 KIIAcCOB, | MOJOXKUTEIbHbIE U OTpHULIATEIbHbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE POOH,
cucTeMaTH3aus 0000111eHNe U cUCTEeMaTH3aIisl 3HAaHUM. | BBITIOJHATH IPe0OpPa30BaHUS YHUCEN U BBIPAKEHHI.
(20 g) Boibupate cnoco0 CpaBHEHMsSI UHWCeN, BBIYUCIEHUH, NPUMEHSTh CBOWCTBA

apuMETUYECKUX ACHUCTBUI JUIsl pallMOHATIU3AIMHA BBIUYMCICHUH.

Pemate 3amaum W3 peasibHOM JKU3HHW, NMPUMEHSAThH MaTeMaTHYECKUE 3HAHUS IS
pelieHus 3a1a4 U3 Ipyrux npeaMeToB.

Pematy 3amaum pa3sHbIMH criocoO0aMu, CpaBHHMBAaTh, BHIOMPATH CHOCOOBI pEUICHUS
3aJa4H.

OcymiecTBiATh  CaMOKOHTPOJIb
pe3yabpTaTa BBIYUCICHUH.

BBIINTOJIHACMBIX HeﬁCTBHﬁ n  CaMOIIPOBEPKY




IlIpeomemmnuwie pe3yaromamot yueonoz2o Kypca «Anzeopa)

7 KIIACC

Yuciia v BBIYMCICHUS

— BBITNIOJIHSTh, COUETasl YCTHBbIC U MUChMEHHBIE MPUEMBI, apuPpMeTUIECKUe
JEHUCTBUS C PAIlMOHABHBIMU YUCIIAMU;

— HAXOJIUTh 3HAYCHUSI YUCJIOBBIX BBIPAKEHUM;, MPUMEHITh Pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN JAPOOHBIX BBIPAXKEHUMU, COJAEpPIKaIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH;

— MEePEXOAUTH OT OAHOU (POPMBI 3aIIUCH YUCEN K ApYyroi (mpeoOpa3oBbIBATh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JAECATHUYHYIO JpOO0b);

— CpaBHUBATh U YIOPSIOYUBATH PAITMOHAIBHBIC YHUCTIA;

— OKPYTJISATh YNCHA,;

— BBITNIOJIHATH TPUKUAKY M OIEHKY pe3yjbTaTa BBIYUCICHUN, OLIEHKY
3HAYECHUN YHMCIIOBBIX BBIPAKECHUN;

— BBITIOJIHATH JIEHCTBUS CO CTENEHSAMU C HATypaJbHBIMHU IMOKA3aTEIISIMU

— TPUMEHATh TIPU3HAKU JICIMMOCTH, pA3JIOKEHUE Ha MHOXKHUTEIU
HATypaJIbHBIX YUCENT,

— pemiaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a]1aul, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, TPOMOPIUOHATLHOCTHIO BEJIWYWH, MPOIICHTAMHU; HHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHUM, CBSA3aHHBIX CO CBOHMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIPAKeHUA

— UCMOJIb30BaTh ANre0pandecKyt0 TEpPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSATD
e€ B Impoliecce OCBOCHHs y4eOHOro MaTtepuaa,

— HAXOJUTh 3HAUYCHUS OYKBEHHBIX BBIPDOKEHHH MpH 3aJaHHBIX 3HAUYCHMSIX
NIEPEMEHHBIX;

— BBIMOJHATH MpeoOpa3oBaHUs IEJIOT0 BBHIPAKEHUS B MHOTOWICH
IIPUBEICHUEM TI0I00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK;

— BBINOJHATh YMHOXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOTOYJIEHa Ha
MHOTOWIEH, TPUMEHSATH (POPMYIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH;

— OCYILIECTBIIITh Pa30KEHUE MHOTOUYJIEHOB HAa MHOXKHUTEIH C TOMOULIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIAraeMbiX,
npuMeHEeHUsT HOPMYI COKPAIEHHOTO YMHOKEHNUS,

— MPUMEHATh MPeoOpa30BaHUsl MHOTOWICHOB JJISI PEIICHUS Pa3IMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEaIbHON MPAKTUKY;

— HCIMOJIBb30BaTh CBOMCTBA CTENEHEW C HAaTypalbHBIMU IOKa3aTEIsIMU JIA
peoOpa3oBaHs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA:

— pelmarh JIMHEWHBIE YPABHEHUS C OJTHOW NMEPEMEHHOM, MPUMEHSS MpaBUia
nepexojia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, siBiseTCs
JIM YUCJIO KOPHEM ypaBHEHUS;

— MPUMEHATH TpaduIeCcCKre METOIbI MPHU PEIICHUH JTUHEHHBIX YPaBHCHUHN U
UX CUCTEM;

— noadupaTh MPUMEPHI Map YUCEI, SIBISIOMIMUXCS PEIICHUEM JIMHEHUHOro



YPAaBHEHHUSI C IBYMS IEPEMEHHBIMY;

— CTPOUTHh B KOOPAMHATHOW IUIOCKOCTU rpauK JUHEHHOrO0 ypaBHEHHS C
IBYMsI TEPEMEHHBIMHU; TOJB3YACh TIpaPUKOM, MNPUBOJUTH HPHUMEPHI PEIICHUS
YpaBHEHHS,

— pemaTh CUCTEMBI JABYX JIMHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMU, B
TOM 4ucie rpaduyecKky;

— COCTaBJIAITh W pEIIaTh JIMHEWHOE YPABHEHHE WM CHCTEMY JIMHEHWHBIX
YpPaBHEHHHA MO YCIOBHK 3aJa4yd, HWHTEPIOPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4{ MOJyYECHHBIA pe3yJIbTaT.

Koopaunatel u rpaduxu. @yHkuuu

— Ha KOOpJWMHATHOM mpsiMOMl wu300pa)xaTh TOYKH, COOTBETCTBYIOIIHUE
3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KW, WHTEPBajbl; 3allMCHIBATH YHUCIIOBBIE
IPOMEXKYTKHU Ha alnredpandyeckoM s3bIKe;

— OTMEYaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJIHHATAM;
cTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpOUTh rpaduK PYyHKIUHU Y = X;

— ONHCHIBATH C TIOMOUIBIO (PYHKIMI WU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMs, PACCTOSIHUE; II€HA, KOJIUYECTBO, CTOMMOCTb;
IPOU3BOJIUTEILHOCTD, BpEMsl, 00BEM pabOTHI;

— HaXOAUTh 3HaUeHUE QYHKIIMHU MO 3HAYCHUIO €€ apryMeHTa,

— MOHUMATh rpadUyecKuil crocod MpeACTaBiICHUS U aHaIU3a UHPOPMALIUK;
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMALIUIO U3 TPA(QUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEH.

8 KUIIACC

Yucia 1 BBIYUCICHUSA !

— HCIIOJIB30BaTh HAYAJIBHBIE MPEICTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
quCces JUIsl CPAaBHEHUsI, OKPYIJIEHUSI M BBIYMCIEHUN; U300paKaTh 1EHCTBUTEIbHbIC
YHCJIa TOYKAMUA HA KOOPJIUHATHOM MPSIMOM;

— MPUMEHSTHh MOHATHE apU(PMETHUYECKOro KBaJApPaTHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, MCHOJB3YS HpU HEOOXOJUMOCTU KalbKYJATOP; BBIMOIHSTH
npeoOpa3oBaHUsl BbIPAKEHUH, COJEpXKAIIMX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBAa KOPHEW;

— HCIOJIb30BaTh 3alKMCH OONBIINX U MaJbIX YHCEI C OMOILBIO AECITUYHBIX
npoOeii u creneHelt yucna 10;

Auredpanveckue BbIPAKEHHS .

— IIPUMEHATH TOHATHE CTEIEHU C LEJbIM II0Ka3aTelIeM, BBIITOIHATh
npeoOpa3oBaHus BIPAXKEHU, COIEPIKALIUX CTENIEHH C LEJIbIM TIOKa3aTelleM;

— BBITNIOJHATH TOXKAECTBEHHbIE TPEOOPa30BaHUs PAlMOHATBHBIX BbIPAXKCHUH
Ha OCHOBE MpaBWJI JEHCTBUI HAJl MHOTOWIEHAMH U alredpandecKuMu IpoosiMu;

— PACKJIaIbIBAaTh KBaAPATHBIN TPEXUIEH HA MHOXKHUTEIH ;

— MPUMEHATH NTPeo0pa30BaHUs BBIPAKEHUN U PELICHUs Pa3IndHbIX 3a1a4
13 MAaTEMATHKHU, CMEKHBIX MPEIMETOB, U3 PEATIbHON IIPAKTHUKH.

9 KUIIACC

YpaBHeHUS] U HEPABEHCTBA:

— pemiaTh JUHEHHbIE, KBaIPATHbIE YPABHEHUS U PAllMOHAJIbHBIE YPaBHEHMS,
CBOIAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMU;



— IIPOBOAUTH MPOCTEUIINE UCCIENOBAHUs YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM 4YHUCJE C NPUMEHEHHEM TIpadUyeCKUX TMpe/cTaBieHUuN (ycTaHABIUBATh,
MMEET JI YPaBHEHUE WIIM CUCTEMa YPaBHEHUM PEIICHHUsI, €CTTU UMEET, TO CKOJIBKO);

— MEPEeXOJUTh OT CIOBECHOU (POPMYJIHUPOBKHU 3a7aud K €€ anredpandeckoi
MOJEIN C TIOMOIIBK) COCTaBJIEHHUS YPAaBHEHUS WM CUCTEMBlI YpPAaBHEHUM,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd  IOJYYEHHBIN
pe3yJIbTar;

— IPUMEHATHh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKU;
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M MX CHUCTEMbI; 1aBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DYyHKINH:

— MOHUMATh U UCIOJIb30BaTh () YHKIIMOHAIBHBIC MMOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAuUCHUsI); OMpEAC/sTh 3HaueHHe (YHKIMU TO 3HAYCHUIO
apryMeHTa; onpeensTh cBocTBa PyHKIMHU 110 € rpaduKy;

o k
— CTPOUTH IpaUKU dIE€MEHTAPHBIX (PYHKIUN BUsA Y = oY= x2,y=x3,y=

Vx, Y = IXI; OIIHCHIBATH CBOICTBA YHCIOBOIL byukIuu 1o e€ rpaduky.

10 KITACC

Yuciia v BBIYMCICHMSA

— CpaBHUBATh U YIOPSA0YMBATh PAIMOHAIBHBIE U UPPALIMOHATBHBIC YHCIIA;

— BBINOJIHATH apuMeTHdeckue IAEHCTBUS C pPAMOHAIBHBIMH YHCIIAMH,
coyeras YCTHbIE M IHUCBMEHHBIC IIPUEMBI, BBIIOJIHATh BBIYMCICHUSA C
UppalMOHAIIBHBIMU YUCIIAMU;

— HaxXOAUTh 3HAYCHMUS CTENEHEW C LENbIMU IIOKa3aTelasiMU U KOPHEW;
BBIYUCIISATh 3HAYEHUsI YUCIIOBBIX BbIPAXKEHUM;

— OKpYIJIATH JEHCTBUTEIBHBIE YHWCIIA, BBINOJHATH NPUKUAKY pPE3yJbTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs 1 HEPABEHCTBA!

— pelarh JIMHEWHBIE U KBaJpaTHbIC YPABHEHUS, YPABHEHUsI, CBOISAIIMNECS K
HUM, IPOCTEHIIINE TPOOHO-PAIIMOHATBHBIE YPAaBHEHUS;

— pelaThk CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUU C ABYMs IIEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JINHEUHBIM,;

— pemaTh TEKCTOBBIE 3aJa4ydl ajireOpandeckuM CIIOCOOOM C IMOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU;

— IIPOBOAUTH MPOCTEUIINE UCCIIEIOBAaHNs YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM YHCJE C NPUMEHEHHEM rpadudecKux NpeacTaBleHnuil (yCTaHABIWBATH,
UMEET JIU YPaBHCHHE WJIM CHCTEMa YPaBHEHUH PEIICHHUSI, €CJI HMEET, TO CKOJIBKO)

— pelath JUHEWHbIE HEPABEHCTBA, KBAJIPATHBIE HEPABEHCTBA; U300pakaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUIEHHUE C MMOMOIIBIO
CHMBOJIOB;

— peuarb CUCTEMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO; H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCIJIOBOUW MPSIMOM, 3aMKMCHIBATH PEILICHUE C IOMOIIBIO CUMBOJIOB;

— HCMOJIB30BATh HEPABEHCTBA MPU PEIICHUN PAa3IMYHbIX 3a]1a4.



DYyHKIMH:
— pacno3HaBaTh (PYHKIMHU M3y4YeHHBIX BUAOB. lloKa3biBaTh cXxeMaTH4yecKd
pacIoioKeHNe Ha KOOPIWHATHOM TUIOCKOCTU rpadukoB GyHKuui Buma: y = KX,

y=kx + Db, y:l;(, y=ax? +bx+c,y=x%y=+x y = Xl B3aBUCHMOCTH OT

3HauYeHUN KO3 (PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKIIHIA;

— CTPOUTH U M300paxaTh CXEMAaTUUYECKU I'paUKU KBAIPATUUHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIMI MO UX rpadukam;

— pacno3HaBaThb KBaJpaTHUHYI0 (QYHKIUIO 10 Qopmyle, TPUBOJIUTH
MPUMEPHI KBAIPATUUHBIX (PYHKUUN U3 pealbHOU KU3HU, PU3UKHU, TEOMETPUH;

Apudmernueckasi U reoMeTpuYecKasi IPOrpeccum;

— pacrno3HaBaTh apUPMETUYECKYI0O U T€OMETPUYECKYIO MPOTPECCUU MpuU
pa3HbIX crocobax 3aJlaHus;

— BBIIIOJIHATh BBIYUCIICHHUS C MCIOJb30BaHUEM (opMyl N-ro ujieHa
apu(pMETUIECKON U TeOMETPUUYECKON TPOrPECCHil, CYMMBI MEPBbIX N UJIEHOB,;

— u300paxaTh WIEHbl MOCIEAOBATEIILHOCTH TOYKAMHM Ha KOOPJIMHATHOM
IUIOCKOCTH;

— pemlaTh 3a7a4d, CBA3aHHBIC C YHCIOBBIMU MOCIEAOBATENbHOCTSIMHU, B TOM
quClie 3aJla4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYISTOPA, HU(PPOBBIX
TEXHOJIOTHI1).



7 KJIIACC

TemaTu4yeckoe NIAHUPOBAHUE

Tematndeckoe IIaHUPOBAHKE 11O AIreOpe MpeACTaBlIeHO Mo rogaM odydenus (7—10 kmacchr).

OcCHOBHBIC BUBI IEATCILHOCTH 00 YYAIOIIUXCS MEPEUUCIICHBI TPU U3YYCHUH Ka)KI0W TEMbI M HAPABJICHBI Ha JOCTHIKEHUE
IUTAHUPYEMBIX pe3yabTaToB 00yueHUs. IlepedeHb BHIIOB NEATEILHOCTH MOYET OBITh PACIHIUPEH WIIM COKpAmEH — C YIETOM
BO3MOXHOCTEH M OTpaHUYCHUN 00yJaroIIuXCcsi, 00YCIOBICHHBIX CTPYKTYPOH HapYIIICHUS TP MATOJIOTHH CITyXa.

Oo01ee kommuectBO yacoB — 102 gaca.

Tembl OcHoBHoOe coJepkaHue OcHoBHbIE BU/IbI /1eSITeILHOCTH 00y4alOIInXCst
(TemaTu4ecKkue
0J10K1/MO1yJIH)
Yucaa u | [loHsiTHE palMOHAIBFHOTO YHCIIA. B meuenue yuebnoco 200a: NMOHUMATh, NMPUMEHATh B CaMOCTOSITENILHON peuw,
BbIYMCJIEHUSI. Apudmernueckue NercTBUS C | BOCIIPUHUMATH (CIIyXO3pUTENILHO W/WIIK Ha CIIyX ¢ YYETOM YPOBHS CIIyXOPEUEBOTO
PanuonanbHble | pallMOHAJIBHBIMU YHCIIAMH. pa3BUTHS 00YYAIOIIKUXCS) U JOCTATOYHO BHSATHO U €CTECTBEHHO BOCIIPOM3BOIUTH

ynciaa (25 v)

CpaBHeHME, yIOPSIOYMBAHUE PALIMOHATBHBIX
qucell.
Crenensb ¢ HaTYpaJIbHBIM ITOKA3aTEIEM.

Pemenne ocHOBHBIX 3amady  Ha Jpobw,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH.
[Ipu3Haku JAETUMOCTH, Ppa3JIOKEHUS Ha

MHOKHUTEJIM HATypaJIbHBIX YHCEIL.
Peanbnbie 3aBucumoctu. [lpsimas u obparHas
MIPOMOPLIUOHAIBHOCTH.

TEMaTHYEeCKYI0 W TEPMHUHOJOTHYECKYIO JICKCHKY, a TaKXe JIEKCHKY IIO
OpraHW3aluil  Y4eOHOW JEATEIHbHOCTH. BBIMONHATE (OHETHUYECKYIO 3apsKy.
Hcnonb3oBaTh  MakTWIBHYIO  (YCTHO-JAKTWIIBHYIO — PEYb) B Ka4ecTBe
BCIIOMOTaTEJIbHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu Kadxcoou yueOHOU uemeepmu. BOCIPHHHMATh Ha CIyX H
BOCIIPOM3BOJUTh TEMATHYCCKYI0 M TCPMHHOJIOTHYECKYIO JIEKCHKY Yy4eOHOMU
JTUCIMIUIMHEL, 8 TAKXKE JIEKCUKY 110 OpraHU3aI[ui YIeOHOU JIeATSITIBHOCTH.
CucreMaTU3UpoBaTh M o0OoOram@aTh 3HAHHS OO0 OOBIKHOBEHHBIX W JIECATHYHBIX
TIPOOsX.

CpaBHUBATh W YIOPSJAOYMBATH JPOOH, MPEOOpPa3OBBIBas MPU HEOOXOIMMOCTH
JCCSATHYHBIC JPOOM B OOBIKHOBCHHBIC, OOBIKHOBEHHBIC B JICCATHYHBIC, B
YaCTHOCTH B OECKOHEYHYIO JICCATUIHYIO JIPOOb.

[IpumeHsTh pa3HOOOpa3Hbie CIIOCOOBI ¥ MPUEMBI BHIYMCICHUS 3HAUCHUH APOOHBIX
BBIPKEHUM, COJIEPIKAIMX OOBIKHOBEHHBIC U JCCATHYHBIC APOOH: 3aMEHSAThH MPHU
HEOOXOUMOCTH  JIECATHUHYIO JpoOb  OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
NCCATUYHOM, TPHUBOIUTH BbIpaXeHHEe K (opme, Hauboiee ymoOHOW Juis
BBIYHCIICHHH, TPe0Opa30BbIBaTh APOOHBIC BBIPAKECHHSI HA YMHOXKEHHE U JCTICHUE
NECSITUUHBIX ApoOei K JEHCTBUAM C LIETbIMU YHCIIaMH.

[IpyBoNTH YHMCIOBBIE M OYKBEHHBIE TPUMEPHI CTENEHH C HaTypalbHBIM




nokaszaresieM, OOBSCHSS 3HAUEHUS OCHOBAHMS CTENECHHM M TOKa3aTels CTENeHH,
HaXOJIMTh 3HAUCHHS CTeleHel Buaa a™ N (a — moboe panroHaIbHOE YHCIOo, N —
HaTypaJIbHOE YUCJIO).

[lonumarb cMblica 3anucu OOJIBLIIMX YHCEN C MOMOIIbIO JAECATUYHBIX JIpoOeil u
creneHeit yncna 10, mpuMeHSTh UX B PeabHBIX CHUTYALIUsX.

[IpuMeHsATh TPU3HAKKA [EIUMOCTH, PA3JIOKCHHS HAa MHOKUTEIM HaTypaJbHBIX
qucell.

PemaTte 3amaum Ha dYacTu, NPOIEHTHI, MPOMOPLMM, HA HAXOXKJEHUE Apodu
(polieHTa) OT BEMWYMHBI W BEJIMYMHBI MO €€ apoOu (MpOIEHTY), Apoou
(TIpolieHTa), KOTOPBIM COCTABJISIET OJIHA BEIMYMHA OT Apyrod. I[IpuBOIUTS,
pa3bupath, OLIEHUBATDH Pa3IMUHbIE PEILICHNUS, 3aIIUCH PEIICHUH TEKCTOBBIX 3a/a4.
PacriozHaBath U OOBSICHATH, ONUpasCb Ha  ONpeAENeHUs,  IpsSIMO
MPOMOPLIMOHANBHBIE W O00paTHO MPONOPIHOHANBHBIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU; TIPUBOTUTH MPUMEPHI ITUX 3aBUCUMOCTEH W3 pEaNbHOTO MHpa, U3
JIPYTrUx y4eOHbIX IPEIMETOB.

Pemate mpakTHKO-OpHEHTUPOBAHHBIE 33Ja4l Ha JPOOH, MPOIEHTHI, MPSMYIO U
00paTHYIO MPONOPLUUOHAIBHOCTH, TPONOPINH.

AnredOpanyeckue
BbIpa:kenust (27

4)

bykBennsie  BblpaxkeHus.  IlepeMeHHbie.
Jlomyctumble 3HAYEHUS MEPEMEHHBIX.
DOopMYJIbI.

[IpeoOpazoBanue OYKBEHHBIX BBIpaXKCHHH,
packpbITHe CKOOOK M MPUBEACHUE ITOI00HBIX
ClIaraeMbiX.

OBnageTh anreOpanvecko TEPMUHOJIOTHEH W CHMBOJIMKOHM, NMPUMEHSTH €€ B
Ipolecce OCBOEHHS yueOHOTo MaTepHaia.

Haxomuth 3HaueHus OyKBEHHBIX BBIPOKEHUN MpHU 3aJaHHBIX 3HAUEHUSAX OYKB;
BBITIOJIHATH BBIYUCIICHUA IO (popMyiam.

BoinonHaTe mnpeoOpa3zoBaHus 1LIEJIOTO BBIPAKEHHUS B MHOTOWIEH IPHUBEACHUEM
MOI0OHBIX CaraeMbIX, paCKphITHEM CKOOOK.

CpoiicTBa  cTemeHM C  HATypajbHBIM | BBRIMOIHATH YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIeHa HA MHOTOYJIEH,
MOKa3aTesieM. OPUMEHSITH (POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
MHoOTrouJIeHbI. Cnoxenue,  BeuuTanue, | OCylecTBIATh Pa3ioKeHUEe MHOTOUYWICHOB HA MHOXHTEIU MYTEM BBIHECEHHS 3a
YMHOXEHUE MHOTOYJICHOB. @opMynbl | CKOOKH O0OILEr0 MHOXHUTENs, NPUMEHEHHUs (OPMYNBI Pa3HOCTH KBaJpaToB,
COKpAIIEHHOTO  YMHOXKEHHUs. Pasznoxenue | opMysa COKpaiEHHOTO yMHOKECHHSL.
MHOTOYJICHOB HA MHOKUTEJIH. [IpumensaTs mpeoOpazoBaHWE MHOTOYJICHOB JJISl PELICHUS Pa3IMuYHBbIX 3a/1a4 W3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHOM MPAKTHKHU.
3HAKOMHTHCS C UCTOPHEH pa3BUTHS MAaTEMATHKH.
YpaBHenusi  u | YpaBHEHHUE, mpaBmwia  mpeoOpasoBanus | Pemarh nuHelHOe YypaBHEHHE C OJHOM TEepeMEHHOW, MPHUMEHssl TpaBHia

HepaBeHcTBa (20

ypaBHEHHUs, PABHOCHIIbHOCTbh YPaBHEHHH.

MepexoJa OT UCXOAHOI'0 YPABHCHUSA K PABHOCHUJIIBHOMY EMY Ooee IpOCTOro0 BUAA.




JIuneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM,
peuieHue JUMHEHHBIX YypaBHEHUU. Pemenue
3a71a4 C OMOIIbIO YpaBHEHUH.

JIuneliHOE ypaBHEHME C IBYMs IEPEMEHHBIMU
U ero rpaduk.

Cucrema [ByX JMHEWHBIX YypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenune cuctem ypaBHEHHI crocoOoM
MOICTAHOBKHU U CIIOCOOOM CIIOKEHUS.

[IpoBepsTs, ABIAETCA JIM KOHKPETHOE YHCIO KOPHEM YPAaBHEHUS.

[TonGupats mpuMepsl Map YKceN, SIBISIOMIMXCS PEIICeHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMMU.

Crpouth B KOOPJIMHATHOM IIOCKOCTU TpaUK JUHEHHOrO YpaBHEHMSI C JBYMSI
NEPEMEHHBIMHU; N0Jb3YACh IPa(PUKOM, IPUBOIUTH IPUMEPHI PELLIEHUS YPABHEHHUS.
Haxomute pemeHune cucTeMbl [JBYX JIMHEWHBIX YPaBHEHMM C  JOBYMs
IIEPEMEHHBIMMU.

CocTaBiiTh U peliath ypaBHEHUE WM CUCTEMY YpaBHEHHUH IO YCIOBHIO 3ajauH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/a4yd  ITOJYYEHHBIN
pe3yJIbTar.

Koopaunarsl mu
rpaguku.
D yukuum (24 4)

Koopannara TOUkM Ha MpSAMO.

Yucnossle MpOMEKYTKU. PaccrossHue Mexay
JIBYMSI TOYKaMH KOOPAWHATHON MPSMOM.
[IpssmoyronpHas cucremMa KOOpAMHAT Ha
mwiockoctu. Ilpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. YteHue rpauKoB peanbHBIX
3aBUCHMOCTEH.
[Tonsatue  pyHKIIM.
CpoiicTBa (yHKITUH.
Jlunetinas ¢ynkmusa. [loctpoenue rpaduka
nuHeriHoW  pynkumm. ['padux  PyHKUIHM
y = Ixl.

I'padux  ynkmUM.

Ha xoopaunatHOM mpsiMoil m300pakaTh TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM
KOOpJMHATAM, JY9H, OTPE3KH, WHTEPBAJIBI, 3alMCHIBATh WX Ha alreOpamdecKoM
SI3BIKE.

OTtMedaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpPJIUHATaM;
CTPOUTH TpapUKH HECIOXKHBIX 3aBHCHUMOCTEH, 3aJlaHHBIX (GOopMyJaMH, B TOM
YHUCJIE C TIOMOIIBIO U(PPOBBIX TA00OPATOPHIA.

[TpumensTh, U3yyaTh MPEUMYIIECTBA, MHTEPIPETUPOBATh Ipaduyeckuii crnocod
MIPE/ICTABJICHHS M aHAIM3a Pa3HOoOOpa3HOM )KHU3HEHHON nH(MOpMaIuy.

OcBanBaTh NoHATHE (QYHKIIMH, OBJIAACBaTh (DYHKIIMOHATHLHON TEPMHUHOJIOTH CH.
Pacnio3naBare amHeiinyio ¢yakmmio Y = kx + b, ommceiBate €€ cBoiicTBa B
3aBHCHMOCTH OT 3HauCHH K03 duiineHToB K u b.

Crpouts rpaduku TMHEHHOM QyHKIMH, QyHKIHU Y = |X].

Hcnonb3oBath 1uGpoBbIE pecypchbl A NOCTpOeHUS TpadukoB (QYHKIUN U
M3y4YCHHS] HMX CBOWCTB. [IpuMBOAMTH mpUMEpHl JIUHEUHBIX 3aBUCUMOCTEH B
peaJIbHBIX Mpolieccax U SBICHUSIX.

IToBTOpEeHHEe W
00o0menue (6 1)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB
Kypca 7 xnacca, 00001ieHIe 3HAaHHHA.

Boibupats, mpUMEHATH OIEHUBATh CHOCOOBI CPAaBHEHHWS YHUCEIN, BBIUYMCICHHIA,
npeoOpa3oBaHUil BBIPAXKEHHM, PeIICHUs] YPABHEHHIA.

OcymiecTBIATh CaMOKOHTPOJIb  BBITIOJNHSEMBIX JIGHCTBUH U CaMOIIPOBEPKY
pe3ynbpTaTa BRIYUCICHUN, TpeoOpa3oBaHuil, MOCTPOCHHA.

Pematp 3amaun U3 peajbHOM KU3HH, MPUMEHSATh MATEMAaTUYECKUE 3HAHUS IS
pelieHus 3a1a4y U3 Jpyrux npeaMeToB.

PemaTh TeKCTOBBIE 3a1a4H, CPABHUBATH, BRIOUPATH CIOCOOBI PELIEHHS 3aa4u.




8 KUIIACC

OO0111e€ KOJIMYECTBO 4acoOB — 68 4acos.

Tembl OcHoBHOE coxepxaHue OcHoBHbIE BH/IbI /1eSIT€ILHOCTH 00y4aIOIINXCS
(TemaTu4ecKkue
0JI0KH/ MOy 1)
Yucaa u | KBagpatHslii KopeHb U3 yucIa. B meuenue yuebnoco 2o0a: TOHUMATh, NPUMEHATH B CaMOCTOSITEJIBHOM peuH,
BbIYHCJICHHS. [lonsiTue 00 WMpPpaNMOHATIBHOM YHCIE. | BOCIPUHUMATH (CIIyXO3PUTEIFHO U /WM Ha CIIYX C y4ETOM YPOBHS CIYyXOPEUYEeBOTO
Keaaparusie JlecaTuunsble MpUOIMKEHUS | pa3BUTHUsI O00YYarOIIMXCS) M JIOCTATOYHO BHSTHO U €CTECTBEHHO BOCIPOU3BOIUTH
KOpPHH (22 4) HppalMOHAJIbHBIX YHCEl. TEMaTHYECKYIO0 U TEPMUHOJIOTUUYECKYIO JIEKCHUKY, a TaK)Ke JIEKCUKY 110 OpraHu3aluu
HeiictButenpuple  uncia. CpaBHeHHE | yueOHON JesATeNbHOCTH. BhINOMHATH (oHeTHueckyro 3apsanaky. Vcnonbs3oBarh

JENUCTBUTENbHBIX YHCET.
Apudmernueckuil KBaJIpaTHbIN KOPEHb.
VpaBHeHUe BHa X2 = a.

CaoiicTBa apu(pMeTHUECKIX KBaJIPaTHBIX
kopHer. [IpeoOpa3oBaHue YHCIOBBIX
BBIPKEHUH, COJEp)KalINX KBaJpaTHbIE
KOPHH.

JAKTWIbHYIO (YCTHO-JIAaKTHJIBHYIO PE4b) B KadeCTBE BCIIOMOIATENIbHOTO CpENICTBA
oO1IeHHs.

Ilo okonuwanuu Kadxcoou yueOHOU uemeepmu. BOCIPHUHHMATH HA CIyX H
BOCIIPOM3BOJUTh TEMATUYECKYI0 M TEPMHUHOJIOTMYECKYIO JIEKCHKY Y4eOHOM
JUCHHUIIIINHBI, a TAKXKE J'IeKCI/IKy 10 opraHmaan yqe6H0171 OCATCIIBHOCTH.
@opMyaMpoBaTh OINpeAeTeHHe KBaJpaTHOrO KOPHS M3 4ucia, apupMeTHyecKoro
KBaJIPaTHOTO KOpHSA. [IpHMEHATH OIepariio M3BJICYCHUS KBAJPATHOTO KOPHS W3
YHCIIa, UCTIOJB3Ys MTPU HEOOXOAMMOCTH KAIBKYJISATOP.

OreHUBaTh KBAIPATHBIC KOPHU IEJIBIMH YUCIIAMHU U ICCATUIHBIMU JAPOOSIMHU.
CpaBHUBaTh ¥ YIOPSJOYHMBATh pAIMOHAIBHBIE UM HWPPAlMOHAIBHBIC YHCIIA,
3aIMCaHHBIC C TIOMOIIIBIO KBAIPATHBIX KOPHEH.

Wccnenosarh ypaBHeHHE X2 = @, HAXOAUTh TOYHBIEC M NPHOIMKEHHBIE KOPHU IIPU
a>0.

HccienoBaTh CBOMCTBA KBaJPaTHBIX KOPHEH, MPOBOJIS YUCIIOBBIC SKCIIEPUMEHTHI C
UCII0JIb30BAaHUEM KaJIBKYJIATOpa (KOMITBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(METHUYECCKMX KBAJPATHBIX KOPHEH; MPUMCHATh HUX IS
IPeoOpa30BaHUS BBIPAKCHHIM.

BeinonHATe mpeoOpa3oBaHUs BBIPAKEHHUH, COJACPXKAIIMX KBaJApaTHbIE KOPHHU.
Bripaxathb nepeMeHHbIC U3 TEOMETPUICCKUX U PU3HUECKUX HOPMYIIL.

BbIunciaTe 3HaueHHs BBIPOKCHUM, COACPIKAIIUX KBAJpPATHBIC KOPHH, HUCHOJb3Ys
IpU HEOOXOIUMOCTH KaTbKYIIATOP.

Hcnonb30Bath B X0 pelieHus 3aa4 dJeMEHTapHbIe MPECTaBIICHNUs, CBSI3aHHBIE C




npuOIMKEHHBIMU 3HAYEHUSIMH BEJTHYUH.
3HAKOMMTBHCS C UICTOPHEN pa3BUTUS MATEMATHUKH.

Yucaa 1
BBIYHCJICHHUS.
CreneHn c
HeJbIM

nokasaresjiem (11

4)

CTeleHsb ¢ IeIbIM IT0Ka3aTeIeM.
CrannmapTHas 3aMuch 4ucia.

Pa3mepbl 00BEKTOB OKPYXKAIOMIETO MUPA
(ot DJIEMEHTapPHBIX YaCTUIL bi (o]
KOCMHYCCKHUX O6’I)CKTOB), JJINTCIIBHOCTH
MIPOIIECCOB B OKPYKAIOIIEM MHUPE.

@opMyIHpOBATH ONIPEAEIECHUE CTEIIEHU C LIEIbIM I1I0Ka3aTeIIeM.

[IpencraBnsaTh 3amuch OOIBIIMX W MAJBIX YHCEN B CTaHAApTHOM Buae. CpaBHUBATH
YuCia ¥ BEJIMYMHBI, 3alIMCAHHbBIE C UCTIOJIb30BaHueM cteneHu 10.

Hcnonb30BaTh 3amuch 4Yucesl B CTAHAAPTHOM BHUJAE JUISI BBIPAKEHUS Pa3MEpOB
00BEKTOB, IIIUTEILHOCTH IIPOLIECCOB B OKPYXKAIOLIEM MHpE.

dopMynHupoBaTh, 3aMUCHIBATH B CHUMBOJIMYECKOM (GOpMe M HILTIOCTPUPOBATH

CaoiicTBa CTETIeHU c LEIbIM | IPUMEPAMH CBOMCTBA CTENIEHU C LIEJIBIM IIOKA3aTEIIEM.
IIOKa3aTeseM. [IpumensaTs cBoiicTBa cTeneHW A MpeoOpa3oBaHMsI BBIPAKEHHUH, COIEpIKaIIMX
CTENEHHU C LENbIM MoKa3aTeneM. BbIoIHATh NeHCTBUS C YNCIaMU, 3allCAHHBIMU B
CTaHJIaPTHOM BHJIE (YMHOXEHHE, JIEJICHNE, BO3BEJCHNE B CTETIEHbD).
Auaredopanyeckue | KBaapatueii TpéxwieH. Pasnoxenue | Pacrio3HaBaTe  KBaApaTHBIM  TPEXWIEH, YCTAHABIMBATH BO3MOXKHOCTb  €r0
BbIPasKeHM . KBaJIpaTHOTO TPEXUJIEHA HA MHOXKUTEH. | Pa3JIO’KEHUsI HA MHOKHUTEIH.
Ksaaparubiii PacknanpiBaTth Ha MHOXHUTENIM KBaJIpaTHBIM TPEXWIEH C HEOTPULATEIbHBIM
TpéxusieH (7 4) JACKPUMHAHAHTOM.
Aareopanyeckne | AnreOpandeckas JpoOb. JlomycTumsbie | 3anuceiBaTh anreOpanueckue BblpakeHHs. Haxomuts oOnacte ompeneneHus
BbIpaKeHMS. 3HAYEHUS IIEPEMEHHBIX, BXOIAIIUX B | PAMOHAIBHOTO BBIPAKCHHUS.
Adredpandeckas | anrebpanueckue BbIpaxkeHUs. OCHOBHOE | BBINOJIHATH YMCIIOBBIE MOACTAHOBKU M BBIYUCIATh 3HaYEHUE IPOOU, B TOM UHUCIIE C
Apoob (22 4) CBOMCTBO  anredOpamveckoil  ApoOH. | MOMOIIBIO KAJIbKYIATOPA.

Coxkpaienue pooei.

CrnoxeHue, BbIUMTAHUE, YMHOXXEHUE U
JeJIeHUE anreOpanvecKux npoOei.
[IpeobpazoBanue BBIPAKECHUH,
coJiepXKaIniux aareopandeckue apoou.

dopMymHpoBaTh OCHOBHOE CBOMCTBO alreOpandeckoi ApoOu U MPUMEHSTh €ro JJs
npeoOpazoBaHus IPOOCH.

BoinonHaATe qeicTBUs ¢ anredpandeckKuMu IpoOsMu.

[IpumensiTb mpeoOpazoBaHusl BBIPAKEHUW JUIsl pelleHus 3adad. BolpaxkaTh
nepeMeHHble U3 Gopmyi (HU3HUECKUX, FEOMETPUUECKUX, OMUCHIBAIOIINX ObITOBBIC
CUTYaIUN).

IToBTOpEeHHEe W
00o0menue (6 1)

IloBTOpEHME OCHOBHBIX TMOHSTHM U
METO/I0OB Kypca 8 Kiacca, o0oOmieHue
3HaHUI.

Boibupats, NpPUMEHSTh OLIEHUBATH CHOCOOBI CPAaBHEHMsSI YHCEN, BBIUMCICHHIA,
npeoOpa3oBaHUil BBIPAXKEHHM, pellIeHUs] YpaBHEHHIA.
OcCylIecTBIATh  CAMOKOHTPOJIb  BBIMIOJIHAEMBIX — JIEHCTBUH U
pe3ynbpTaTa BRIYUCICHUN, TPeoOpa30BaHuil, MOCTPOCHUA.

Pematp 3amaun W3 peanbHOM KM3HH, MPUMEHSITH MaTeMaTHUeCKUe 3HAHHS A7
pelieHus 3a1a4y U3 Jpyrux npeaMeToB.

PemaTh TeKCTOBBIE 3a1a4l, CPABHUBATH, BBIOUPATH CIOCOOBI pELICHHs 3a1a4H.

CaMOIIPOBEPKY




9 KUIIACC

OO0111e€ KOJIMYECTBO 4acoOB — 68 4acos.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

0JI0KH/ MOy J11)
YpaBHeHus u | KBagpartHoe yYpaBHEHUE. Henonuoe | B meuenue yuebno2o 2oda: NMOHUMATh, NPUMEHATb B CaMOCTOSITEILHON
HepaBeHCTBA. KBa/IpaTHOE ypaBHEHHUE. peun, BOCHPUHUMATH (CIyXO3PHUTEIBHO W/WIM Ha CIIyX ¢ y4ETOM YpPOBHS
KBaaparnsie dopmyna KOpHEH KBagpaTHOTO YPaBHEHUS. | CIyXOpPEYEBOTO pPa3BUTHA OOYYArOIIMXCSA) M JOCTATOYHO BHITHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienne  ypaBHeHuWid, CBOOAIIHUXCA K
KBaJIPaTHBIM. [Ipocreitmue JIpoOHO-
palMOHAIbHBIE YPABHEHHUS.

Pemrenne TEKCTOBBIX 3aad € IMOMOUIBIO
KBaJPaTHBIX YPaBHEHUM.

€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYI0 U TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKKe JIEKCHMKY [0 OpraHu3aluu y4eOHON AesITeIbHOCTH.
BoinonHaTe poHeTHUeckyro 3apsaaky. Vcrnonb3oBaTe NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPEJICTBA OOIIECHMSI.

Ilo oxonuanuu xadxcooii yueOHOU uyemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIIPOM3BOJUTH TEMATUYECKYIO M TEPMUHOJIOTMYECKYIO JIEKCUKY Y4eOHOI
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3alui yueOHOM e TeIbHOCTH.
PacrioznaBath KBaJipaTHbIE YpaBHEHHUS.

3anuceiBaTh  (GOpMyIdy KOpPHEHM KBaJApaTHOIO ypaBHEHHS; pellaTh
KBaJIpaTHbIE YpaBHEHUS — MOJIHBIE U HE MOJIHbIE.

[IpoBOIUTH MpOCTENIIINE UCCIEA0BAHNS KBAAPATHBIX YPABHEHHIA.

Pemars ypaBHeHMs, cBoAdIIMecs K KBaJApaTHbIM, C IIOMOIIbIO

npeoOpa3oBaHU ¥ 3aMEHOM TIEPEMEHHOM.

HabGmronate 1 aHaIM3UPOBATh CBS3h MEXIY KOPHIMHU U KOAhUIIMECHTaAMHU
KBaJIPaTHOTO ypaBHEHUSI.

dopmynnpoBath TeopeMy Buera, a Takke 00paTHYIO TeopeMy, IPUMEHSITh
9TH TEOPEMBbI JJIsl pelIeHUs 3a1a4.

Pemarbh TekcToBble 3amauu anreOpanyecKuM CHOCOOOM: IMEpPeXOJUTh OT
CJIIOBECHOHN (OPMYIHPOBKH YCIOBUS 3aJaud K anredpandeckod Mojaenu
nyTéM COCTABJICHHUS YpPAaBHEHHUS; peEIIaTh COCTABJICHHOE YPaBHEHHE;
UHTEPIPETHPOBATH PE3yNbTaT.

3HAKOMHTBHCS C UCTOPHEH pa3BUTHS alIreOpsl.

YpaBHenus 7
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JIuneiinoe yYpaBHEHHE c JIBYMs
NEepEMEHHBIMH, €ro rpaduk, MpUMEpbI
pelIeHus] YpaBHEHUH B LIEJbIX YUCIIAX.

Pacnio3HaBatk JuHEHHbIE ypaBHEHHUS C IByMs [I€PEMEHHBIMU.
Crpouth rpaduKu JUHEWHBIX YpaBHEHMH, B TOM 4YHCIE HCHOJIb3Ys

1IU(POBBIE PECYPCHI.




(15 1)

Pemrenne cucrem ByX JIMHEMHBIX YpaBHEHUU
¢ AByMs nepeMeHHbIMU. [Ipumepsl pemieHns
CUCTEM HEIMHEWHBIX YPAaBHEHHMU C AByMS
IIEPEMEHHBIMU.

I'paduueckass wHTEpHIpeTanusi ypaBHEHHUS C
JBYMS IIEPEMEHHBIMU U CUCTEM YPaBHEHHH C
JBYMS IIEPEMEHHBIMU.

Pemrenne TEKCTOBBIX 3aad € IMOMOUIBIO
CUCTEM YpaBHEHMII.

Paznuuars napasuiesibHbIE U IIEPECEKAIOIUECS MIPSAMBIE TI0 UX YPAaBHEHHUSIM.
Pemars cucreMbl BYX JIMHEHMHBIX YPaBHEHWMM C JBYMs II€PEMEHHBIMHU
IIOJICTAHOBKOM U CIIOKECHUEM.

Pemare mpocreiimme CUCTEMBI, B KOTOPBIX OJHO M3 YPaBHEHUM HE
ABJISIETCS JIMHEVHBIM.

[TpuBoguTh rpadudeckyro HHTEPIPETAIMIO PEIICHUSI YPAaBHEHUS C TBYMS
IIEPEMEHHBIMU U CUCTEM YPaBHEHUMU C IBYMS IIEPEMEHHBIMHU.

Pemrats TekcTOBBIC 3a/1aUn aNreOpandecKuM CrocoOoMm.

YpaBHeHus1 |
HepaBeHCTBA.
HepagenctBa (14 4)

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ OZHOM  IEPEMEHHOM.
JInnelinble HEpPaBEHCTBA c OJTHOU
IIEpEMEHHOM W uX pemenne. CHUCTEMBI

JIMHEWHBIX HEPABEHCTB C OJIHOM IEPEMEHHOMN
U UX pelleHue.

N3obpaxenue pereHus JTUHEHHOTO
HEPABCHCTBA M HUX CHUCTEM Ha YHCIOBOU
MPSMOIA.

@opMyIHpOBaTH CBOMCTBA YHCIOBBIX HEPABEHCTB, HIUIIOCTPUPOBATH UX HA
KOOpJMHATHOM NPAMOI, T0Ka3bIBaTh aJiIreOpanyecKu.

[IpuMeHATH CBOCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

Pemate nuHElHbIE HEpaBEeHCTBA C OJHOW TEPEMEHHOW, H300pa)kaTh
pelIeHre HEpaBEHCTBA HA YUCIOBOU MPSMOM.

Pemath cuctembl TMHEHHBIX HEPABEHCTB, U300pakaTh PEUICHHE CHCTEMBI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOM.

@®yukuun. OCHOBHbIE
noHsiTus (6 1)

[Tonsarue ¢ynkuu. OOGIaCTh ONpeneIeHUus U
MHOXECTBO 3HaueHH ¢yHKIUU. CrocoOs
3aanus QyHKITUH.

I'padux dynkuumn. CpoiicTBa (yHKIHH, UX
oToOpakeHHe Ha rpaduke.

Hcnonb3oBath (YHKIIMOHATBHYIO TEPMUHOJIOTHIO M CHMBOJIUKY.
Beruucnsate  3HaueHus — QyHkomii, 3amaHHBIX  Qopmynamu  (TIpu
HEOOXOJMMOCTH HCIIOJIb30BaTh  KaJbKYJIATOP); COCTABJISITH  TaOJHIIBI
3HAYCHUH (PYHKIIHH.

CtpouTth 110 TOUKaM rpapuku GyHKITH.
OnuceiBaTh  CBOWCTBA  (PyHKIMHM  Ha
MPEJICTaBICHHUS.

Hcnonb3oBath (YHKIIMOHATBHYIO TEPMUHOJIOTHIO M CUMBOJIUKY.
HccnenoBath mpuMepsl rpa@UKoB, OTPAKAIOIIUX pealbHbIE MPOLECCH U
apieHus. [IpuBoAMTH TpUMEpHl MPOIECCOB M SBICHUN C 3aJaHHBIMU
CBOWCTBAMM.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JJIsl MOCTPOCHHS TpadUKOB
(GYHKIUI ¥ U3y4eHHsI UX CBOMCTB.

ocHoBe €€ Trpaduyeckoro

Oyukuun. Yuciaosbie
¢ynknnu (10 v)

Urenue U moctpoeHue TpapukoB (QyHKIMH.
[Tpumeps! rpadukoB GyHKIUH, OTpaKAIOLIIUX

Pacno3naBate Buabl u3yuyaeMmbix ¢GyHKUMN. [loka3piBaTh cXeMaTH4YecKH
NOJIOKEHHE HAa KOOPJIMHATHOM IUIOCKOCTH IrpadukoB (QYHKUMH BUAad: y =




PCAJBHBIC IMTPOLECCHI.

x2y=xy=vVxy=[x.

@yHKUMM,  ONMCBHIBAIOLIMC  TPAMYIO ¥ | Mcnonb3oBaTth  (DyHKIMOHAIBHO-TPAQUUECKUE  NPEACTABICHUS  JUISA
00paTHYIO IIPOTNIOPLUOHATIBHBIE 3aBUCUMOCTH, | pelieHus M UCCIeN0BAHKs YPABHEHH 1 CHCTEM ypaBHEHUI.
ux rpaduku. ['nnep6ona. [TpumensTh nudpoBBIE pecypChl A MOCTPOCHUS rpaguKoB HyHKINHA.
I'paduk pynkuun y = x2.
dyukuuu y = x2,y = x3,y = VX, y = |x[;
rpaduuecKkoe pelieHne ypaBHEHHH W CHCTEM
YPaBHEHUM.
IloBTOpEHUE u | [loBTOpeHne OCHOBHBIX MOHATUH W METOJOB | BeiOuparh, NpHUMEHSTb, OLIEHHWBATh CHOCOObI  CpPaBHEHHUS  YHCEll,

00001eHne (6 1)

KypcoB 7, 8, 9 kimaccoB, 00001eHNe 3HAHWHA

BBIUHCIICHUH, TpeoOpa30BaHN BbIpAKEHUM, pellIeHUs] YPaBHEHHH.
OcymiecTBISTh CAMOKOHTPOJIb BBINOJHSIEMbIX ACUCTBUM U CaMOIIPOBEPKY
pe3ylibTaTa BhIUMCIEHUH, TpeoOpa3oBaHui, IOCTPOEHUI.

Pemrats 3agaun 3 peanbHOM KM3HU, IPUMEHATH MaTEMAaTUYECKUE 3HAHUS
JUISL peIIEHNs 3a/1a4 U3 IPYTUX PEIMETOB.

Pemath TekcToBble 3amauM, CpaBHHMBATh, BHIOMPATh CHOCOOBI pPELICHUS
3a/1a4H.

10 KITACC

OO01uree xkommuecTBo 4acoB — 136 gacos.

Tembl OcHOBHOE co/lep:KaHue OcHOBHBIE BH/bI AeSITEJIbHOCTH 00YYAO M XCS
(TeMaTHUYeCcKHe

0JI0KN/MOLYJIH)

Yucaa u | PanvonanbHble 4yKcna, WppalMOHANbHBIE | B meueHue yue6H020 200a: TOHWMATh, NPUMEHATH B CAMOCTOSITENIBHOM pedd,
BbIYMCJICHHSI. yyclia, KOHEYHble U  OECKOHEUYHbIE | BOCIPUHUMATD (CIYXO3PUTEIbHO U/UIU HA CIIYX C YYETOM YPOBHSI CIIyXOpPEYEBOTO
JelicTBUTE/IbHBIE | IECATHUYHbBIC Ipoou. MHOXECTBO | pa3BUTHsI 00YJAIOIIUXCS) U JOCTATOYHO BHITHO U €CTECTBEHHO BOCIPOU3BOJIUTH

yucaa (13 v)

JNEHUCTBUTENIBHBIX YUCEN; JIEHCTBUTEIIbHbBIC
yycla Kak OECKOHEYHbIe JeCATUYHBIC
Ipoou. B3aumuo OJHO3HA4YHOE
COOTBETCTBHUE MEXKTY MHOKECTBOM
JNEHUCTBUTENBHBIX YHMCEI M MHOYXECTBOM
TOYEK KOOPJAUHATHOM MPAMOH.

CpaBHeHI/Ie JIECTBUTEIBHBIX qucCelI,

apupMeTHyeCcKHe NEeNCTBUS c

TEMaTUYECKYI0 M TEPMUHOJIOTMYECKYIO JIEKCUKY, a TaKXKe JEKCUKY IO
OpraHu3anuy Y4eOHON [eATENbHOCTH. BBIMONHATE (HOHETHUECKYIO 3apsIKYy.
Hcnonb3oBaTh  JakTWibHyl0  (YCTHO-JAKTWIBHYIO  Pedb) B KauecTBe
BCIIOMOTaTEJILHOTO CPEJICTBA OOIICHUSI.

Ilo oxoHuanuu xKadxcoou yuebOHOU uemeepmu. BOCIPUHUMATh Ha CIyX U
BOCIPOM3BOJUTh TEMATHYECKY0O M TEPMHUHOJIOTUYECKYIO JIEKCUKY YyueOHOM
TUCIUIUIMHBL, 8 TAKXKe JIEKCUKY 10 OpraHu3aIlui y4eOHOU e TENbHOCTH.
Pa3zBuBaTe mpeacTaBieHHMs O YHMCIaX: OT MHOYKECTBA HATYPAJbHBIX YHCEN IO




JEUCTBUTENBHBIMU YUCIIAMHU.
[Mpubnmxénnoe  3HaYCHUE
TOYHOCTB MPUOIIIKEHUSL.
Oxpyrnenue uucen. Ilpuxuaka u oueHka
pPe3ybTaTOB BEIYMCIICHHUMN.

BCINYHUHBI,

MHOXECTBA JCHUCTBUTEIBHBIX YUCEL.

O3HAaKOMHUTBHCA € BO3MOXHOCTBIO IPEACTABICHUS ACHCTBUTEIBHOTO YHUCIA Kak
OECKOHEUHOM JECATUYHOM JpoOM, MPUMEHATh JECATUYHbIC MPHONIMKCHHS
palMOHAIBHBIX U UPPALMOHAJIBHBIX YUCEIL.

N300paxkaTh nelicTBUTENbHbIE YKCIa TOUKAMHU KOOPJUHATHON IIPSIMOM.
3anucheIBaTh, CPAaBHUBATh U YIOPSAJOUMBAThH ACUCTBUTEIbHbBIE YHCIIA.

BeImonHsaTh, coyerast yCTHbIE M MMChbMEHHBIE PUEMBI, apU(PMETUYECKHIE ICHCTBUS
C palMOHAIBHBIMA YHCIAMHU; HAXOJWTh 3HAYEHUs CTENEHEW C LENbIMU
MIOKA3aTEeJSIMU U KOPHEW; BBIYNCIIATH 3HAYEHHSI YNCIIOBBIX BBIPAKECHUM.

[TomyuuTs npeacTaBiIeHNE O 3HAYMMOCTH JIEHCTBUTEIIBHBIX YNCEN B IPAKTHUYECKOU
JESTEIIbHOCTH YEJIOBEKA.

AHanu3upoBaTh M JIENaTh BHIBOJBI O TOYHOCTH NMPHUOIMKEHUS NEHCTBUTEIBHOTO
4ucla NpH pelIeHUH 3a1a4.

OKpyrisiTb  JEUCTBUTENBHBIE  4YKCIIA,  BBIOJHATH
BBIYMCIICHUH, OLIEHKY 3HAYEHUW YMCIIOBBIX BBIPAKEHUM.
3HAKOMHUTBHCS C UCTOPHUEN pa3BUTUS MATEMATHKHU.

MPUKUAKY  pe3yibTara

YpaBHeHust 7
HepaBeHCTBA.
YpaBHeHust c

OIHOM MepeMeHHOM
(19 v)

JIuneitHoe YpaBHEHHE. Pemenue
YpaBHEHUH, CBOJAIINUXCS K JTMHEHHBIM.
KBanpatHoe YpaBHEHHE. Pemenue

ypaBHEHUH, CBOJSIIMUXCS K KBaJpPaTHBIM.
buxBanpaTHbie ypaBHEHUSI.

[Ipumepsl pelieHus: ypaBHEHUN TPEThed U
4eTBEPTOM CTEMEeHEeH pas3oKeHUEM Ha
MHOKHUTEJIH.

OcBauBarh, 3alOMHMHATh M MPUMEHSTH Tpaduyeckue METOAbl TMPHU PpEHICHUU
ypaBHEHUM, HEPABEHCTB U UX CUCTEM.

PacnioznaBatk 1enble v 1poOHbIE ypaBHEHUS.

PemaThs nuHeliHble M KBagpaTHbIE ypaBHEHUS, YPaBHEHHUS, CBOJSIIMECS K HUM,
npocTeiiye JpoOHO-palOHAbHBIE YPABHEHUS.

[Ipemnarate BO3MOKHBIE CIIOCOOBI pELICHHUS] TEKCTOBBIX 3aJay, 00CYXJaTh UX U
pelaTh TEeKCTOBBIE 3a/1a4M Pa3HBIMH CIIOCOOAMH.

3HAKOMUTBCS C UCTOPHEH pa3BUTHUS MaTEMaTHKH.

Pemenue IpOOHO-PALMOHAIBHBIX

YpaBHEHUH.

Pemenue TEKCTOBBIX 3aau

anreOpandecKuM METOJIOM.
YpaBHenust u | JIuneiinoe ypaBHEHUE c aBymsi | OcBauBaTh M MPUMEHATHh NIPUEMBI PEILICHUS] CUCTEMBI JIBYX JJMHEHHBIX YPaBHEHUI
HepaBeHCTBA. MIEPEeMEHHBIMU U €T0 IrpaduK. C IBYMsI IEPEMEHHBIMHU U CUCTEMBI JABYX YPaBHEHUH, B KOTOPBIX OJHO ypaBHEHUE
Cucremsl Cucrema JByX JHMHEMHBIX YPAaBHEHUU C | HE SIBJISIETCS JIMHEUHBIM.

ypaBHeHnwuii (19 4)

IBYMsI TIEPEMEHHBIMM U €€ pEILIEHUE.
Pemenune cucteM OBYX YpaBHEHHH, OJHO

Hcnonp3oBaTh (I)YHKI_[I/IOHaJIBHO'Fpaq)I/I‘leCKI/IC MMPEACTABJIICHUA JId PCUICHUA U
HCCICA0OBAHUA ypaBHeHI/Iﬁ N CUCTEM.




13 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOU
CTEIICHH.

I'paduueckast HHTEpIpETAUS CHUCTEMBI
YPaBHEHUH C ABYMsI IEPEMEHHBIMM.

AHanmu3upoBaTh TEKCTHI 3ajady, pemiarb HX anreOpandeckuM CrocoooMm:
NEPEeXO/UTh OT CIOBECHOH (OPMYIHMPOBKH YCIOBHS 3a7ayM K anreOpanveckoit
MOJENN IYTEM COCTaBJIEHUS CUCTEMBl ypaBHEHUM; pElIaThb COCTaB JICHHYIO
CUCTEMY ypaBHEHUIl; MHTEPIIPETUPOBATH PE3YJIbTAT.

3HAKOMMTBHCS C UICTOPHEN pa3BUTUS MATEMAaTUKH.

YpaBHeHust u
HepaBeHCTBA.
HepaBenctBa (214)

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.
JIuneliHble  HepaBeHCTBA C  OJHOM
IIEPEMEHHOM U UX pELICHUE.

Cucrembl JTMHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pEelLICHUE.

KBagparHble HEpaBEHCTBA U UX PEILLICHHUE.
I'padmueckas uHTEpHpETallMsi HEPABEHCTB
U CHUCTEM  HEpPAaBEHCTB C  JABYMS
IIEPEMEHHBIMU.

Yurarp, 3anMChIBaTh, IOHUMAaTh, UHTEPIPETUPOBATH HEPABEHCTBA; MCIOJIb30BAaTh
CHMBOJIMKY U TEPMHUHOJIOTHIO.

BrimonHsaTe mpeoOpa3zoBaHus HEPaBEHCTB, HWCIOJIb30BaTh JJIsi MPEeoOpa3oBaHUsA
CBOICTBA YHCIIOBBIX HEPABEHCTB.

Pacnio3naBate nTuHEHHBIE U KBaPATHBIE HEPABEHCTBA.

Pemate nuHENHBIE HEPABEHCTBA, CHUCTEMBbI JIMHEHHBIX HEPABEHCTB, CHCTEMBI
HEPaBEHCTB, BKJIIOYAIOIINX KBaJIpaTHOE HEPABEHCTBO, M peIIaTh UX; 0O0CYXKIaTh
MOJIYYCHHBIE PEIICHUS.

N3o0paxaTs penieHne HepaBeHCTBA U CHCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSIMOHA,
3aIMChIBATh PEIIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemrate kBagpaTHBIC HEPABEHCTBA, UCTIOJB3YSI TpadUueCcKue MpeCTaBICHUS.
OcBauBaTh W MPUMEHATH HEPABEHCTBA NMPH PEUICHUHM PA3JIWYHBIX 3a/]a4, B TOM
YHUCIIE TPAKTUKO-OPUECHTHUPOBAHHBIX.

@dyuknun (21 4)

Ksagparnunas ¢yakums, e€ rtpadux u

CBOICTBA. [Tapabomna, KOOPJIMHATHI
BEpIIMHBI MapaloJibl, OCh CHUMMETPHH
rapadoJIbI.

Crenennple (GYHKIMH C HaTypalbHBIMU
nokazarensaMu 2 U 3, ux Trpadukd u
CBOWCTBA.

I'padukn pynkmmit: y = kx, y=kx + b, y

=S y=x%y=x% y=Vx y=xl.

Pacno3naBate BHIBl W3ydaeMbIX (DYHKIMH, HIUTFOCTPHPOBATH CXEMATHUYECKH,
OOBSICHATH PACIOJIOKCHHUE Ha KOOPAMHATHOW IUIOCKOCTH TpaduKoB (YHKITUH
Buma: y =kx, y=kx + b,y = E, y = x2,y=x3y=+Xx y= x| B 3aBucumoct ot
3HaYeHUU K03()(OUIIMEHTOB; ONTUCHIBATh X CBOMCTBA.

Pacnio3naBate kBajpaTHuHyIO GYHKIHUIO 110 hopMmysie.

[IpuBOANTE PUMEPHI KBAIPATUYHBIX 3aBUCHMOCTEH U3 PEATbHOM KU3HU, (PU3HUKH,
TCOMETPUH.

BrisBiaThE 1 06001maTh 0coOeHHOCTH rpaduka KBagpaTHuHOM QyHKIuM Y = x2 +
bx + c.

Ctpouth ¥ H300pakaTh CXEMATUYCCKH TIpadUKd KBAJIPATUYHBIX (YHKIIUH,
3amaHHbIX popMynamu Buaa y = ax?, y=ax? +q,y=a(Xx + p)?, y = ax? +bx +c.
AHaTM3UPOBATh M IPUMEHSTh CBOMCTBA N3YYCHHBIX (DYHKIIUH JIJIsl KX MIOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB.

YuciaoBbie

IloHsATHE YHCHIOBOM MOCIEA0BATEILHOCTH.

OcBauBath H NPpUMCHATb  HWHIACKCHBIC O603H8H€HI/I$I, CTPOUTHL  PCUYCBLIC




nocjegoBaTeIbHOC | 3anaHue IIOCJIEOBATENILHOCTY | BHICKA3bIBAHUS C MCIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOM C TOHATUEM
™ (21 ) pexyppeHTHOU popmynoit u Gopmyroi N- | MOCIETOBATEIHHOCTH.
ro WwIEHa. Ananmu3upoBats GOopMyay N-ro 4ieHa MOCIEI0BATEILHOCTH WM PEKYPPEHTHYIO
Apudpmernueckass W TreoMeTpuuecKas | GOpMyITy ¥ BBIYHCIATH WICHBI MOCIEIOBATEIBHOCTEH, 3aJaHHBIX OSTHMH
nporpeccund.  @opmynel  N-TO  wieHa | popMyIamMu.
apu(METHYECKOW M  T€OMETPUYECKOH | YCTaHAaBIMBaTh 3aKOHOMEPHOCTh B TIOCTPOCHHH TIOCIIEIOBATEIBHOCTH, €CIH
MPOTPECCUi, CyMMBI MEPBBHIX N YICHOB. BBIIIMCAHbI IIEPBbIE HECKOJIBKO €€ UJICHOB.
N300paxkenue uneHoB apudmernyeckoil u | Paco3naBath apudMeTndyeckyro M T€OMETPUUYECKYI0 IPOrPECCHUU IMPH Pa3HBIX
reOMETPUYECKON Mporpeccuil TOYKaMu Ha | croco0ax 3a/1aHusl.
KOOPAMHATHOM IJIOCKOCTH. Pemats 3amaum ¢ ucnoapzoBaHueM ¢GopMya N-ro ujaeHa apupMETHUYECKOW u
JIMHENHBIN ¥ SKCIOHEHIUATIBHBIA POCT. reOMETPUYECKOM TPOTrPECCU, CYMMBbI IIEPBBIX N UIEHOB.
CnosxHble POLIEHTHI. N300paxkaTe 4iaeHsl NOCIEA0BATEIBHOCTH TOUYKAMHU Ha KOOPANHATHON MIIOCKOCTH.
PaccmarpuBaTh mnpuMepbl TPOLECCOB W SBJICHHH W3 pEaJbHOM  KU3HH,
WUTIOCTPUPYIOIIME  HW3MEHeHHe B apupMETHUYeCKOW  IpOrpeccud, B
F€OMETPUYECKON MPOTpeccuH; H300pa’kaTh COOTBETCTBYIOUIUE 3aBUCUMOCTH
rpaduyecku.
Pemath 3amaun, cBsi3aHHBIE C YMCIOBBIMU IMOCJIEIOBATEILHOCTSIMU, B TOM YHCIE
3aJaud W3 peajbHOM J>KHU3HU C HCIOJIb30BAaHHEM LHU(POBBIX TEXHOJOTUN
(37IeKTPOHHBIX TaOMHII, TPaUIECKOTO KAITBKYIATOPA | T.I1.).
PemaTth 3agaum Ha CIOXKHBIE MPOLIEHTH, B TOM YHCIE 3aJaud U3 peabHOMU
MPAKTUKH (C UCTIOIB30BAHUEM KaJIbKYJISTOPA).
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS MAaTEMaTHUKH.
IloBTOpEHUE, Uwucna 1 BeIUUCIICHUS (3aHCh, CpaBHEHUE, | BocpuHUMAaTh (CIIyXO3pUTEIBHO U/UIK Ha CIYyX C YIYETOM YPOBHS CIIyXOPEUEBOT0
000011IeHH e, JNEUCTBHUS C JEMCTBUTENBHBIMH YHCIAMU, | pa3BUTHs 00YYaIOIIKUXCS) U ONEPUPOBATH CIACAYIOUIMMU MOHATUSMU: MHOXKECTBO,
cUCTeMaTH3al U YHCIIOBas MpsiMasi; MPOLIEHThI, OTHOLIEHUS, | IOJMHOXECTBO, OIEpaluyd HaJ MHOXKecTBaMu. lcmonb3oBath rpadudeckoe

3HaHHUii (22 1)

MPONOPIMK; OKPYIJICHHE, MPHOIKEHHE,
OIICHKA; pEUICHHE TEKCTOBBIX  3aja4
apupMETHYECKUM CTIOCOOOM).

MIPE/ICTABJIICHHE MHOXECTB JJII OMHCAHUSl PEabHBIX MPOILIECCOB U SIBJICHUH, MPHU
pellleHnH 3a7]a4 U3 IPYrux y4eOHbIX TPEIMETOB.

AKTyalu3upoBaTh TEPMUHOJIOTHUIO U OCHOBHBIE JICHCTBUS, CBSI3aHHBIE C YHCIAMMU:
HATypaJlbHOE YHCIIO, TMPOCTOE U COCTaBHOE YHUCIHA, JEIUMOCTh HATypalIbHBIX
yycell, TPU3HAKU JEIMMOCTH, LIE€JI0€ YHUCIIO, MOAYlb 4YHCla, OOBIKHOBEHHAs H
JnecsiTUYHas JpoOH, CTaHAApPTHBIA BHJl YHUCNA, apuPMETHUECKUN KBaJpaTHBIN
KOPEHB.




IIpeomemmnuwie pezynomamal yueonozo Kypca «I'eomempusny

7 KJIIACC

Havanenuble monstuss reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buner yrimos. BeprukanbHble U cMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunble  @Qurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE TOCTPOEHUS C TIOMOLIBIO LIUPKYJIS U JIMHENKH.

Tpeyronpnuk.  BbeicoTa, MenuaHa, Ouccekrpuca, HMX  CBOMCTBa.
PaBHOOEApeHHbII 51 PaBHOCTOPOHHUM TPEYrOJIbHUKHU. Hepasenctso
TPEYTOJIbHUKA.

CoiicTBa ¥ TpU3HAKM PABHOOEAPEHHOro TpeyroibHUKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBa W MNpU3HAKU MapauieNbHbIX OpsMbix. Cymma  yruios
TpPEYroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIBbHUKA.

[IpssMOyrosbHBIA  TpeyronbHUK. (CBONCTBO MEOUAHbl MPSIMOYTOJIBHOTO
TPEYroJbHUKAa,  MNPOBEAEHHOW K  TrumoreHy3e. IIpu3Haku  paBeHCTBa
IPSAMOYTOJBHBIX TPEYTOJbHUKOB. [IpAMOYTroIbHBINA TPEYTOJBHUK C YTJIOM B 30°.

HepaBeHcTBa B TreOMETpHUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIel CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomerpuueckoe Mecto TOuYeKk. buccexkrpuca yrma U cepeIMHHBIN
NEPIICHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOUEK.

OKpyXHOCTp W KpYyr, XOpJa WU JUaMeTp, HX CBoiicTBa. B3anmHoe
PacCIIOJIOKEHHE OKPYKHOCTH U IpsAMou. KacarenpHas u cekymas K OKpYKHOCTH.
OKpyXHOCTb, BHOHCaHHasg B yroj. BnucaHHas W oOmnHMcaHHas OKPYKHOCTHU
TPEyroJIbHUKA.

8 KIIACC

Yerbipéxyronpauku. [lapannemorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaApar), UX MPHU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, e€ CBOWCTBA M IPU3HAKHU.
[IpssMmoyronpHast Tpaneuus.

Meton yaBoenust meauansl. LleHTpanbHas cumMeTpus.

Teopema daneca u TeopemMa O NPONOPUUOHAIBHBIX OTpe3kax. CpenHue
JIMHUM TPEYTOJbHUKA U Tparneuuu. LleHTp macc TpeyroiapHuKa.

[Tonobue TtpeyronpbHUKOB, Kodbdumuent mnoxodus. I[lpusHaku mnomoOus
TpeyroJdbHUKOB. [I[pruMeHenne mogo0us Mpu peieHrny MPaKTUIECKUX 3a/1ad.

CaoticTBa Miomaaeld reoMerpudeckux ¢uryp. Dopmynsl mis TIIOMATN
TPEeYTroJibHUKA, TapajuienorpamMma, pomb6a u Tparenud. OTHOIICHHUE TUIONIAAeH
MOoI00HBIX GUTYP.

Brruncnenue miuomanen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopemsr Iludaropa npum pemenun
MPAKTUYECKUX 3a7a4.



9 KITIACC

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPSAMOYTOJIbHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUroHOMETpUYECKHE (YHKIIHUU
yrioB B 30°, 45° u 60°.

Brnucannble M LEHTpanbHBIE YIJbl, YTroJ MEXKIY KacaTelbHOM M XOpIOM.
Vel  MeXIay ~XopAamMM M CeKyluMMH. BnucanHble W ONUCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMmHOe pacnonokeHue AByX OKpykHocrei. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIAECTBO. DOpMysibl mpuBEaEHUS.

Pemenue tpeyronbHuKoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3aJad C UCIHOJIb30BAHMEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o0 mNpou3BENEHUU OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEIACHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa (MO&ynb)  BEKTOpA, COHANpPABICHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPBI,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTOpamu. PasnoskeHue BeKTopa MO JBYM
HEKOJUTMHEapHbIM BekTopaMm. Koopnunatel BekTopa. CkajsipHOE NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI IJTUH U YTJIOB.

10 KIIACC

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHHSI IPSIMOM M OKPYKHOCTH
B KOOpJIMHATAaX, IEPECEUCHNE OKPYKHOCTEH M MpAMBIX. MEeTO KOOPAMHAT U €ro
IPUMEHEHHUE.

IIpaBuibpHBIE MHOIOYrOJbHUKHM. JlnmHa OKpyxkHOCTH. ['pamycHas wu
paauaHHas Mepa yIya, BBIYMCIECHHE UIMH Oyr OKpyxHocTed. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUSI IUIOCKOCTH W BHYTPEHHHE CUMMETpUU GUryp (3j1eMeHTapHbIe
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



Tematndeckoe IIaHUPOBAHKE 110 TEOMETPUHN MIPEICTABICHO 10 TofaM ooydenus (7—10 kimacchr).

OcCHOBHBIC BUBI IEATCILHOCTH 00 YYAIOIIUXCS MEPEUUCIICHBI TPU U3YUCHUH Ka)KI0W TEMbI M HATPABJICHBI Ha JOCTHIKEHUE
IUIAHUPYEMBIX pe3yabTaToB 00yueHUs. [lepedeHb BHIIOB NEATEILHOCTH MOMKET OBITh PACIIUPEH WM COKpAmEH — C YIETOM
BO3MOXHOCTEH M OTpaHUYCHUN 00yJaroIuXcsi, 00YCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MPH MATOJIOTHH CITyXa.

7 KJIIACC

OO0111e€ KOJIMYECTBO YacoOB — 68 4acos.

Tembl OcHoBHoOe coJepkaHue OcHoBHbIE BH/IbI /1eSIT€ILHOCTH 00y4aIOIINXCs

(TemaTu4ecKkue

0J10KH/MO1YJIH)
IIpocreiimme [Ipocreiie  reomerpuueckue  OOBEKTHI: | B meuenue yuebno2o 2oda: TOHUMAaTh, IPUMEHATh B CaMOCTOSITENIbHOM peuw,
reoMeTpuyecKkme | TOYKH, NpsIMbIE, JTy4H u Vb, | BOCHPUHUMATh  (CIyXO3pPUTEIBHO W/WIM Ha CIyX C Yy4ETOM  YpOBHSA
¢Gurypsl ®  HMX | MHOIOYIOJIbHUK, JIOMaHasl. CIIyXOPEUeBOT0 pa3BUTHUSI OOYUYaIOUIUXCS) U JJOCTATOYHO BHATHO M €CTECTBEHHO
cBoiicTBA. CMexHbIe U BEPTUKAJIbHBIE YTJIbI. BOCIIPOM3BOJUTh TEMAaTHYECKYI0O U TEPMHUHOJIOTUYECKYIO JIEKCHUKY, a TaKkKe
HN3mepenue Pabora ¢ npocTelmumMu 4epTekaMu. JIEKCUKY 10 OpraHM3aliM y4yeOHOHN NeATelNbHOCTH. BBIMONHITH (HOHETUYECKYIO
reomerpuueckux | M3MepeHue NMHENHBIX M YIVIOBBIX BENWYMH, | 3apsaky. Mcmosnb3oBaTh NakTWIbHYIO (YCTHO-JAKTWIIBHYIO pe€Yb) B KadyecTBe

BeauduH (14 4)

BBIYUCIICHUE OTPE3KOB U YTJIOB.
[lepumerp u miomags GUryp, COCTaBICHHBIX
U3 MPSMOYTOJIbHUKOB.

BCIIOMOTATEJIbHOTO CPEJICTBA OOIICHUSI.

Ilo oxonuanuu kadicoou yueOHOU uemgepmu: BOCIPUHHMATh Ha CIyX H
BOCIIPOM3BOJIUTh TEMATHUYCCKYI0 W TEPMHUHOJIOTHYECKYIO JICKCUKY Y4eOHO
JUCIMIUIAHEL, 8 TAKXKE JIEKCUKY 110 OpraHU3aI[ui YIeOHOU JIeATSIIBHOCTH.
®DopMyIHMPOBATH OCHOBHBIC MTOHATHS ¥ OTIPE/ICIICHUS.

Pacrio3HaBath u3ydeHHBIC TE€OMETPHUSCKHE (UTYPBI, ONPEACTATh UX B3aUMHOE
PaCIOJIOKEHHUE, BHITOJHATE YEPTEK MO YCIOBUIO 33 Ia4H.

[TpoBOIUTH MPOCTEHIIIHE TOCTPOCHUS C TIOMOIIBIO [IUPKYJISA U JIMHCHUKH.
V3MepsATh JIMHEWHBIC M YIJIOBBIC BEIUYHMHBI T€OMETPUYCCKHX M MPAKTHYCCKUX
00BEKTOB.

Onpenensth «Ha ria3» pa3Mepbl pealbHbIX OOBEKTOB, MPOBOIUTH TPyOyrO
OIICHKY UX Pa3MEpOB.

Penrate 3a7aum Ha BBIYMCICHHUE JJTUH OTPE3KOB M BEJIMUUH YTJIOB.

Penrate 3a71aum Ha B3aMMHOE PacIOJI0KEHUE TEOMETPUICCKUX DUTYD.
[IpoBouTh KIaCCU(DUKAIMIO YIJIOB, BBIYUCIATH JIMHEHHBIE H  YIJIOBBIC
BEJIMYMHBI, TPOBOJUTH HEOOXOIUMBIE JTOKa3aTeIbHbIC PACCYKICHUSI.
3HAKOMHTBHCS C UICTOPHEH Pa3BUTHS T€OMETPUU.




TpeyroabHuku [lonsiTie o0 paBHBIX TpeyrosbHUKax WU | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX uepTekax (c
(22 v) NIEPBUYHBIE  NPEJCTABICHUS O  PABHBIX | YKa3aHUEM IPU3HAKOB).
(xoHrpysHTHBIX) ¢urypax. Tpu mnpusHaka | BeIBOguTh ciieAcTBUS (PaBEHCTB COOTBETCTBYIOIIMX AJIEMEHTOB) M3 PaBEHCTB
PaBEHCTBA TPEYTOJIbHHUKOB. TPEYrOJIbHUKOB.
[Ipu3nakn  paBeHCTBA  IPSIMOYIOJIBHBIX | POPMYIHpPOBATH OIpENCIICHUS: OCTPOYT'OJIBHOTO, TYIOYT'OJIBHOTO,
TPEYrOJIbHUKOB. CaoiicTBO ME/IUaHbl | IPSIMOYTOJIBHOTO,  paBHOOEJIPEHHOTO,  PAaBHOCTOPOHHETO  TPEYroJbHUKOB;
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA. OMCCEKTPUCHI, BBICOTHI, MEIMAHBl TPEYr0JIbHUKA; CEPEAUHHOTO NEPIIEHINKYISIpa
PaBHOGenpeHHbBIE u PaBHOCTOPOHHHE | OTpE3Ka; IEPUMETPA TPEYTOJIbHHKA.
TpeyroiabHuku. IlpusHaku u  cBoiicTBa | @OpMyIHpPOBATH CBOMCTBA U MPU3HAKU PABHOOEIPEHHOIO TPEYrOJIbHUKA.
paBHOOEIPEHHOTO TPEYrOJIbHUKA. Crpouth depTexH, pemarb 3aJaud ¢ T[OMOIIBIO HAaXOXICHUS pPaBHBIX
[IpotuB OomblIel CTOPOHBI TPEYroJbHUKA | TPEYTOJIbHUKOB.
JIEKUT OOJIBIINN YroJl. [IpuMeHsTs NpHU3HAKKU PABEHCTBA NPSAMOYTOJIbHBIX TPEYTOJILHUKOB B 33/1a4ax.
[IpocTeimmne HepaBeHCTBA B TEOMETPHUN. Hcnonb3oBath mu@poBbIe pecypchbl sl HCCIEJOBAaHUS CBONCTB H3y4aeMbIX
HepaBencrBo TpeyronpHuka. HepaBeHnctso | duryp.
JIOMaHOM. 3HAKOMHUTBHCS C UCTOPUEN pa3BUTHUS TEOMETPHUU.
[TpsiMOyTroNBHEII TPeYroJbHUK ¢ yriaoM B 30°.
IlepBple MOHATHSA O JOKA3aTelIbCTBaX B
TECOMETPHH.
IHapanieabHble [TapannensHblie npsAMBIC, HX CBOWCTBA, [14TbI | DOpMYIMpPOBAaTh NMOHATHE NAPAUICIBHBIX NPSIMBIX, HAaXOAWTh NPAKTHUYECKUE
npsimble, cymma | nocrynat Esximmpa. Hakpect nexamue, | mpuMepsl.
yIJIOB COOTBETCTBEHHBIE W OJHOCTOPOHHHME YIibl | M3ydaTte cBOMCTBa YIjoB, OOpa30BaHHBIX IpPHU IEPECEUEHUH NapaiebHbIX
TPEeYroJbHUKA (oOpazoBaHHbIE npu IIEPECEYCHNUH | TIPSIMBIX CEKYILEH.
(14 v) napaiesnbHbIX npsaMbix cekyuieil). IIpusnax | [IpoBoauTh Noka3arenbcTBa MapauieIbHOCTH JBYX HPSAMBIX C TOMOULIBbIO YIJIOB,

MapajuieIbHOCTH TPSMBIX Yepe3 PaBEHCTBO
paccTOsIHUA OT TOYEK OJHOM MpsSIMOM [0
BTOPOM MPSAMOM.

00pa30BaHHBIX NP MEPECCUCHUN ITHX IPSIMbIX TPETbEU MPSIMOK.
Boruncnsate cyMMy YIJIOB TPEYTOJIbHHKA M MHOTOYTOJIbHUKA.
Haxoauts uncioBbie 1 OyKBEHHbIE 3HAUEHUS YTJIOB B TEOMETPUUYECKUX 33/1a4ax C

Cymma yIJIOB TPEyroJibHUKa U | UCIIOJIb30BAaHUEM TEOPEM O CYyMME YIJIOB TPEYTOJIbHUKA U MHOTO- YTOJIbHUKA.

MHOTOYT'OJIbHUKA. 3HAaKOMUTbBCS C UCTOPUEH pa3BUTHSI FEOMETPHH.

BHemniHue yribl TpeyroJibHUKa.
Oxpy:xHocth U | OKpY)XHOCTb, XOpAbl M JuaMmerTpbl, ux | DopMyIupoBaTh ONpPENEICHUS: OKPY>KHOCTH, XOPAbI, TUaMeTpa U KacaTeIbHOU K
KPpYT. cBoiictBa. KacarenbHass K OKpPYKHOCTH. | OKpY’KHOCTH. M3ydaTh UX CBONCTBA, IPU3HAKH, CTPOUTD YEPTEXKH.
I'eomerpuueckne | OKpyXHOCTb, BrrcaHHas B yroi. Ilonstue o | MccnenoBaTb, B TOM 4HCIIE€ HCHONB3YS LU(POBBIE PECypChl: OKPYXKHOCTb,
noctpoennss (14 | 'MT, npuMeHeHue B 3aadax. buccekTprca u | BHMCaHHYIO B YTOJI; IEHTP OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB




CEpEIMHHBIN MEPIEHINKYIISIP KakK
r€OMETPUUECKHUE MECTa TOYEK.
OKpyXHOCTb, OIMCaHHas OKOJIO

TPECYroJIbHUKA. Broucannas B TPEYTOJIbHUK
OKPY>XKHOCTb.
[Ipocrenmue 3aga4n Ha IOCTPOCHHUE.

KacaTeJIbHbIX.

Hcnone3oBare meron I'MT g nokasarenscrBa TEOpeM O IEPECEYCHUU
OUCCEKTPUC YTIIOB TPEYroJbHUKA U CEPEIUHHBIX NEPIEHINKYISIPOB K CTOPOHAM
TpeyroJibHuKa ¢ nomouso ['MT.

OBnazneBaTh MOHATUSAMH BIMCAHHON M OMMCAHHON OKPYXHOCTEH TPEyroiabHHKA,
HAXOJMTb LIEHTPbI ITUX OKPYKHOCTEIL.

Pemrare OCHOBHBIE 3ajauuM  Ha IIOCTPOCHME: YIJA, PABHOIO JIaHHOMY;
CEePEIMHHOIO MEPIEHANKYIApa JaHHOTO OTPE3Ka; MPSIMOM, MPOXOIALIEH depes
JAHHYI0 TOYKY W HEPIEeHIUKYJISIPHON NaHHOW NpsMOi; OMCCEKTPUCHI TaHHOTO
yTJ1a; TPEYrOJIBHUKOB 10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMMTBHCS C UICTOPHEN pa3BUTHS T€OMETPUU.

O06o0menne u
cucremMaTu3anus
H3y4YEeHHOI'0
marepuaJa (4 4)

[ToBTOopenne u  000OIIEHHE  OCHOBHBIX
MOHSITUN U METOJIOB Kypca 7 Kiacca.

Pemrate 3aaun Ha NMOBTOPEHUE, WUIFOCTPUPYIOLINE CBSI3U MEXAY PA3IUYHBIMU
4acTsIMHU Kypca.

8 KJIACC

OO011ee KOJIMUYECTBO 4acoB — 68 4acos.

TeMbl (TeMaTHUYECKHE

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/bI AeSITEJIbHOCTH 00YYAOIIMXCS

0JI0KN/MOLyJIH)
YeThIpEXyrobHUKHA [Tapannenorpamm, ero Npu3Haku U CBOMCTBA. | B meuenue yuebHo20 200a. TIOHUMATh, NMPUMEHSITh B CAMOCTOSITENIBHOM
(15 g) YacTHble ciy4au MapajuIeIorpaMMoOB | pe4H, BOCIIPUHUMATH (CIYyXO3pUTENbHO W/WINM Ha CIyX C y4€TOM YpOBHS
(IpAMOYTroJMbHUK, poMO, KBaapaT), UX | CIyXOPEUYEBOrO0 pa3BUTHUA OOYdYaIOIIUXCSI) H JOCTaTOYHO BHSATHO U
MIPU3HAKU u CBOIICTBA. Tpamenus. | €CTECTBEHHO BOCHPOM3BOJAUTh TEMAaTUYECKYI0 U TEPMHHOJOTHYECKYIO

PaBHOOOKAs ¥ IPSIMOYTOJIbHAS TPATICITUH.
VYBoeHnue MeIUaHEL. [enTpanbHas
CUMMETPHSL.

JEKCUKY, a TaKkKe JIEKCHKY [0 OpraHu3aluu y4eOHOH AesSTeIbHOCTH.
Beimonusate GoHeTHueckyro 3apsaky. Mcrnons3o0BaTh NaKTHIBHYHO (YCTHO-
JTAKTUIBHYIO PeUb) B KAYECTBE BCIOMOTATEIbHOTO CPENICTBA OOIICHHSI.

Ilo oxonuanuu Kasicool yueOHOU uemeepmu: BOCIPUHUMATH Ha CIyX U
BOCITPOM3BOIUTh TEMATUYECKYIO M TEPMUHOJIOTUYECKYIO JIEKCUKY Y4eOHOI
JTUCIUIUIMHEL, a TAKXKe JIEKCUKY 10 OpraHu3alui y4eOHOU e TEeIbHOCTH.
N300paxaTh 1 HaXOIUTh Ha YepTekaX YeThIPEXYTOIbHUKH PA3HBIX BUIOB
U UX JIEMEHTHI.
DopMynHpOBaTh ONPENEICHUS:

napajjicjiorpaMmma, MpsIMOyroJIbHHKaA,




pomba, KBaapara, Tpamnenud, PaBHOOOKOW Tpamemuu, MPSIMOYTOIbHOU
Tpaneuuu.

Jloka3pIBaTh M MCIOJB30BATh IIPU PEIICHUM 3aa4 IIPU3HAKU U CBOMCTBA!
napajuiejorpaMma, IMpsSMOYrojibHUKa, pomOa, KBajapaTa, Tpaleuuu,
PaBHOOOKOM Tpanenuu, NpsIMOyroJIbHON Tpanenum.

[IpuMeHsTs METOT yIBOCHHS MEAUAHBI TPEYTOJILHUKA.

Hcnonp3oBath MUQPOBBIE pECYPCHI IS NCCIIETOBAHMUS CBOHCTB H3y4aeMbIX
buryp.

3HAKOMMTBHCS C UCTOPHEN pa3BUTHS T€OMETPHUH.

Teopema ®ajsieca wu

TeopemMa 0
NMPONOPUHOHAIbHBIX
0Tpe3Kax, Mnoao0HbIEe

Tpeyrojasuuku (20 1)

Teopema Qdaneca u
MIPOMOPLIMOHAIBHBIX OTPE3KAX.
CpenHsis TUHUS TPEYroJIbHUKA.
Tpanenus, e€ cpeHss JINHUA.
[IponopuyoHaibHbIe OTPE3KH, MOCTPOEHHE
4eTBEPTOr0 MPONOPIIMOHATIBHOTO OTPE3KA.
CBoiicTBa IEHTpa Macc B TPEYTrOJIbHUKE.
[TomoOubie TpeyronpHukU. Tpu mpHU3HaKa
MoI00Us TPEYrOJIbHUKOB.

[IpakTHueckoe NpuMEHEHHE.

TeopemMa O

[IpoBoguTh IOCTpPOEHHS C TIOMOWIBKD LHPKYJId W JIMHEHKH C
UCIIONb30BaHNe TeopeMbl Paneca M TEOpEeMbl O HNPONOPLUUOHAIBHBIX
OTPE3KAX, CTPOUTH YETBEPTHIN MTPONOPILIUOHAIBHBIN OTPE30K.

[IpoBoauTh  M0OKA3aTENBCTBO TOTO, YTO MEIUAHBl  TPEYrOJbHHKA
IIEPECEKAIOTCSI B OJHOM TOYKE, W HAXOIUTh CBA3b C LEHTPOM Macce,
HaxOJUTh OTHOUIEHWE, B KOTOPOM MEIWaHbl JEIATCA TOYKOM HX
NIEPECECYCHHUS.

HaxomuTh 1mosoOHbIE TPEyroJbHUKM Ha IOTOBBIX YEpTEXaxX C yKa3aHHEM
COOTBETCTBYIOIUX IPU3HAKOB OJO0MSL.

Pemate  3amaum  Ha  NOJOOHBIE  TPEYrONBHUKM € [TOMOIIBIO
CaMOCTOSATEIBHOTO TOCTPOCHMS 4YepTeXe U HaXOXICHHS IOJOOHBIX
TPEYTOJIbHUKOB.

ITpoBOIMTH IOKA3aTENbCTBA C UCIOJIB30BAHUEM IIPU3HAKOB 110100US.
Jloka3blBaTh TpU MPU3HAKA OJOOHS TPEYTOJIbHUKOB.

[IpuMeHATh TOJMY4YEHHBIE 3HAHUA IIPU  PELIEHUM TE€OMETPUYECKUX H
IIPAKTUYECKUX 3a/1a4.

3HAKOMMTHCA ¢ UCTOPUEN Pa3BUTHS FEOMETPHH.

Ilnomann.
Haxo:xnenue
IJIoIAAeH
TPEeYroJbHHUKOB "
MHOT0YT 0JIbHBIX
¢uryp. ILnomann
NMOX00HBIX (pUryp

[TonsaTue 06 00IICH TEOPUH TUIOITAIH.
@opmynel U1 TUIOMIAJM  TPEYroJIbHUKA,
napauiesorpamma. OTHOIIEGHHE IUIOIIACH
TPEYroJIbHUKOB C OOIIMM OCHOBAaHUEM WJIU
00111eii BEICOTOM.

Borunicnenue miuomaneil  CloKHbIX  QUTYD
yepes pa30MeHne Ha YacTU U JIOCTPOCHHE.

OBnaseBaTh NMEPBUYHBIMU MPEJICTABICHUSIMHE 00 OOIIel Teopuu IIomaan
(Mepsl), (hopMynuUpOBaTh CBOWCTBA IUJIOMIA/W, BBISICHATH MX HATJISTHBIN
CMBICIL.

BoiBomuth  QopMynbl  momagu - HapaiienorpaMma,  TpeyrojbHUKa,
Tpamnenuu u3 GopMysbl IIIONMAAN IPIMOYToJIbHUKA (KBaapara).

BbiBouTh  (OpMYNBI MIIOLIAAM BBIMYKJIOTO YETHIPEXYrOJbHUKA Yepes3
JIMArOHAJIM U YTOJI MEXKJy HUMH.




(17 1)

[Tnomanu puryp Ha ker4aroit oymare.
[Tnomamun nonoOubIX ¢uryp. Beruucienue
wiomane. 3amaud ¢ NPAKTHYECKUM
cojepkanueM. Perienue 3amad ¢ MOMOIIBIO
METO/1a BCTIOMOTaTEIbHOM TUTOIIAH.

Haxomute muomamu ¢uryp, n300pak€HHBIX Ha KieTyatod Oymare,
UCTIOJIb30BATh pa30MEeHNEe HAa YaCTH U JJOCTPOCHHUE.

Paz0bupats mpuMepsl HCHOJIB30BAHUS BCIIOMOTATEIBHOM IUIOIIAAN JUIS
pelIeHNs FEOMETPUUECKUX 3aa4.

Haxoauth muomaaym moao0HbIX GuUryp.

Bbraucnare miomaay pa3inyHbIX MHOTOYTOJIBHBIX (GHUTYD.

PemaTh 3a7aun Ha MJI01AAb C MPAKTUUYECKUM COAEPKAHUEM.

Teopema IIudaropa u
Havyaja
Tpuronomerpuu (12 41)

Teopema Iludaropa, e€ mokazaTenbCTBO U
npuMenenne. OOparHas Teopema [Iudaropa.
Onpenenenue TPUTOHOMETPUYECKHUX
GbyHKIMI OCTpOTO yria,
TPUTOHOMETPHUYECKHE COOTHOIIEHUSI B
MPSIMOYTOJIBHOM ~ TpeyrosibHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO.
CooTHOWIEHHsT ~ MEXJy  CTOPOHAaMH B
MPSIMOYTOJIBHBIX TPEYrOJbHHUKAX C YIJIaMHU B
45° u 45°; 30° u 60°.

HoxaszeiBaTh Teopemy Iludaropa, wucmonpzoBath €€ B MNPAKTUIECKUX
BBIYUCIICHHSIX.

dopMynHpoBaTh OMPENETCHUS TPUTOHOMETPUUYECKUX (DYHKIMIT OCTPOro
yTiia, TPOBEPSITH KX KOPPEKTHOCTH.
BriBoUTE  TPUTOHOMETPHUECKHE
TPEYroJIbHUKE.

HccnenoBaTh COOTHOIIEHUST MEXKIYy CTOPOHAMH B  TMPSAMOYTOJBHBIX
TpeyrojapbHuKkax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnonws3oBath (HopMynnbsl TPHUBEACHUS W OCHOBHOE TPUTOHOMETPHUUYECKOE
TOKJIECTBO JIJIs1 HAXOXKJCHHSI COOTHOIIEHUN MEX1y TPUTOHOMETPUUECKUMU
GYHKIMSIMHU pa3IUYHBIX OCTPHIX YIJIOB.

[TpuMeHsTh MOJydYeHHbIE 3HAHUS U YMEHUS MPU PEIICHUU MPAKTUYECKUX
3ajau.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHSI T€OMETPHUH.

COOTHOHIICHHWA B MPAMOYTrOJbHOM

0O060061menne U
cucTeMaTH3auus
H3Y4YE€HHOT 0
marepuaJa (4 )

[ToBTOpEHNE OCHOBHBIX MOHSATHA W METOJIOB
KypcoB 7 u 8 Kj1accoB, 00001IeH1Ee 3HAaHUH.

PemraTe 3ala4yd Ha IIOBTOPCHHEC, MWIIIOCTPHPYIOIIHUE CBA3H MEXAY
Ppa3INYHbIMU YaCTAMHU KypcCa.

9 KJIACC

OO011ee KOJIM4ecTBO 4acoB — 68 4acos.

Tembl (TeMaTHYECKHE

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4ar0IMXCs

0JI0KH/MOYJIH)
Yriabl B OKPY:KHOCTH. | Briucanuble W LEeHTpanbHble YIIIbl, Yroi | B meuenue yueOnoco 2o0a: NMOHUMAaTh, NPUMEHITH B CAMOCTOSTEIBHON
Brnucannrnle M | MeXIY KacaTelbHON M XOpJOoW. YTJbl MEX]Y | pedH, BOCIPUHUMATH (CIYXO3PUTEIBHO M /MM HA CIYX C YYETOM YPOBHS




ONHCAHHbIE
4eThIPexXyroJbHUKH.
KacartenbHble K
okpy:kHocTu. Kacanue
okpy:xkHocTeii (16 4)

XOpJaMHU U CEKYLIUMHU.
Bnucannbie u ONMCAHHbIE
YEeTBIPEXYIOJIBHUKY,  HUX  [pPU3HAKU U
cBorictBa. [IpuMeHeHHME 3THX CBOMCTB IpHU
peLIeHUH T€OMETPUUECKUX 3a/1a4.

B3anmuoe pacIosyioKeHNue

OKpyxHocTel. KacaHne OKpyKHOCTEH.

JBYX

CIIyXOpEYeBOTO pa3BUTHS OOY4aIOMIMXCS) M JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTb TEMATHYECKYH) M TEPMHHOJOTMYECKYIO
JEKCUKY, a TaKXkKe JIeKCHKY I10 OpraHM3aluM y4eOHOH AesTEeIbHOCTH.
Bemonssate Gonernyeckyro 3apaaky. Mcnonb3oBaTh JAKTWIBHYIO (YCTHO-
JAKTWIBHYIO PE€Ub) B KAYECTBE BCIOMOTaTEIbHOTO CPEICTBA OOILIECHMSI.

Ilo oxomyanuu xasxcoou yueOHOU uemeepmu. BOCIPUHUMATh Ha CIyX U
BOCTIPOU3BOJIUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY y4eOHOM
JUCIUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3alui y4eOHOU e TeIbHOCTH.
@opMyIHpOBaTh OCHOBHBIEC OIIPEAEIICHUS, CBSI3AHHBIE C YIJIAMH B Kpyre
(BIMCaHHBIN YTOJ1, IEHTPAIBHBIA yrou).

Haxomute BIHCaHHBIE YIJIbl, ONHPANOIIMECS HA OJIHY IYTY, BBIYUCIIATH
YIJIbl ¢ TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilaxX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBaTh, B TOM YHUCIIE C TOMOIIBIO HU(POBBIX PECYPCOB, BIHCAHHBIE
U OTIMCaHHBIE YETHIPEXYTOJIbHUKH, BHIBOJIUTH UX CBOMCTBA U MPU3HAKU.
Vcrionp30BaTh 3TH CBOMCTBA M MTPU3HAKH IIPH PELICHUH 3a]1a4.

Tpuronomerpus.

TeopeMbl KOCHHYCOB
U cuHycoB. Pemenue
TPEyroJabHUKOB (21 4)

Onpenenenue TPUTOHOMETPHUYECKUX
¢byaknuii yrimoB ot 0 mo 180°. Kocunyc u
CHHYC TpsMOro ® Tynoro yria. Teopema
KocuHycoB. (O000mEHHAs) TeopeMa CHHYCOB
(c pampycoM ONHMCaHHOW  OKPY)KHOCTH).
HaxosxneHue JIMH CTOPOH M BEIMYWH YIJIOB
TPEYroJILHUKOB.

dopmyna TUIOMIAM TPEYTOIbHUKA Yepe3 B
CTOPOHBI M yrojd Mexnay Humu. Dopmyna

DopMyIHPOBATH OMpPENEICHUS TPUTOHOMETPUUYECKUX (PYHKUIMH TYIBIX U
OpsIMBIX YTJI0B. BBIBOOUTH T€OpeMy KOCHHYCOB U TEOpeMy CHHYCOB (C
paanyCcoM OMUCAaHHOU OKPYKHOCTH).

Pemiates TpeyroiabHHUKHY.

Pemarp mpakTuueckue 3ajayu, CBOSIIMECS K HAXOXKJIEHUIO Pa3IUYHbIX
3JIEMEHTOB TPEYroJIbHUKA.

IUIOLIAJM  YETHIPEXYTrONbHUKA Yepe3 €ero

JMAroHAIH U YTOJ MKy HUMHU.

[IpakTyeckoe TpHUMEHEHHE JOKa3aHHBIX

TEOpEM.
IIpeodpa3oBanue [TonsiTre o mpeobpazoBaHUM MOAOOHS. OcBauBath MOHATHE TPEOOPA30BAHUS TTOI00US.
noapoous. COOTBETCTBEHHBIE  DJIEMEHTHl  MOA0OHBIX | MccnenoBarh  OTHONIEHHWE — JIMHEWHBIX — DIEMEHTOB  Quryp  mpu
Metpuyieckne ¢buryp. npeoOpazoBanun nmoaoous. Haxomute mpuMepsl Mogo0us B OKpYyKaromen
COOTHOIICHUS B | TeopeMa 0 mnpou3BelEHUU OTPE3KOB XOpPJ, | ACHCTBUTEIBLHOCTH.




okpyskHocTH (12 )

TCOpCMa (0) KBaapare

TeopemMa O MPOU3BEACHUHN OTPE3KOB CEKYIIUX,
KacaTeJIbHOU.
IIpuMeHeHHE B pELIEHUHM TIeOMETPUYECKUX

BpIBOIUTE METpUYECKHE COOTHOLIEHUS MEXIY OTPE3KaAMH XOpJ, CEKYLIHUX
U KacaTeJbHBIX C KCIOJBb30BAaHMEM BIMCAHHBIX YIJIOB W MOJOOHBIX
TPEYrOJIbHUKOB.

3a/1ay. Pemare reomerpudeckue 3amaddM M 3aJa4d U3 PEATBHOM KU3HU C
MCIIOJIb30BAHUEM I10I00HBIX TPEYTOJIbHUKOB.

BekTopsi (15 1) OnpeneneHne  BEKTOPOB,  CIOXKEHHE Hcnonp3oBare BEKTOPBl Kak HAIIPaBICHHBIE OTPE3KH, MCCIEN0BATh
pa3HOCTh BEKTOPOB, YMHOXXEHHE BEKTOpa Ha | TEOMETPHUECKUIl (IepemereHune) U (pu3muecKkuii (Cuia) CMBICITBI BEKTOPOB.
YUCIIO. 3HaTh OINpEeNETIeHHs] CYMMBI M pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
Ou3znyeckuii W TEOMETPUYECKUH CMBICH | YUCIIO, MCCIEAOBAaTh I'€OMETPUYECKUH U (U3NYECKUI CMBICIBI ATHX
BEKTOPOB. OIepaLii.
Pasznoxenne BEKTOpPA 1o nByM | Pemate reometpuueckue 3ajauu ¢ UCIOJIb30BAHUEM BEKTOPOB.
HEKOJUIMHEapHbIM BeKkTopaM. KoopauHate! | PackiagsiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTODA. Hcnonp30BaTh  CKalspHOE IPOU3BEACHHE BEKTOPOB, BBIBOJHUTH €TI0
CkansipHOo€ TPOU3BEJAEHHUE BEKTOPOB, €ro | OCHOBHbBIE CBOMCTRBA.
IIPUMEHEHHE JUISl HAXO0XKJACHUS JUIMH U YIJIOB. | BBIUMCIATE CyMMy, Pa3HOCTh M CKAJSIPHOE IPOU3BEICHUE BEKTOPOB B
Pemrenne 3aga4 ¢ mOMOIIBIO BEKTOPOB. KOOP/MHATAX.
IIpumeHeHre BEKTOPOB A penieHus 3anad | [IpuMeHsATh ckanspHOE NPOU3BEINCHUE U1 HAX0KACHUA JUIMH U YIIIOB.
KMHEMAaTUKH 1 MEXaHUKH.

O06001meHne u | [IoBTOpeHHE OCHOBHBIX NMOHATHM M MeTONOB | Pemars 3agaunm Ha TOBTOPEHHE, WJUIIOCTPUPYIOIIHUE CBSI3U  MEXKIY

CHCTEMATHU3ALUSA KypcoB 7 — 9 kiiaccoB, 0000111eH1Ee 3HaHUI. pa3IMYHBIMU YaCTAMU Kypca.

HU3y4EeHHOI0

marepuaJa (4 4)

10 KJIACC
OO011e€e KOJIMUECTBO YacoB — 34 4aca.

TeMBI TEM. OcHOBHOE cojlep:KaHue OcHOBHbBIE BH/BI AeSITEJIbHOCTH 00YYAIO M XCS
0JI0KU/MOLYJIN
JlekapToBbI JlekapTOBBI KOOPAMHATHI TOUYEK HA MJIOCKOCTH. B meuenue yuebHo2o 200a: MOHUMaTh, PUMEHSITh B CAMOCTOSITENILHOM peuw,
KOOPJAUHATHI VYpaBHeHune mnpaAMoN. VYrioBod Kod(pPUIMEHT, | BOCIPUHUMATh (CIYXO3pUTEIBHO W/WIM Ha CIyX C Y4€TOM YpPOBHA
HA IUIOCKOCTHM | TAHT@HC  YIJla  HAKJIOHA, MapajyieibHble U | CIIyXOPEYEeBOTO Pa3BUTHUSI 0OYUAIOLIUXCS) U IOCTATOYHO BHATHO U €CTECTBEHHO

(10 g)

NCPHUCHAUKYIIAPHBIC ITPAMBIC.

ypaBHeHI/Ie OKPYXHOCTH. Haxoxxnenue KOOpAUHAT

TOYCK IICPECCUCHUA OKPYKHOCTHU U HpHMOﬁ.

BOCHPOU3BOAUTE TEMATHYCCKYIO W TCPMHUHOJIOTUYCCKYHO JICKCHUKY, a TaKiKCe
JICKCUKY IO OpraHru3alun yqe6H0171 JIeSITEeILHOCTH. BBINOIHATH (1)OH6TI/ILIGCKyIO
3apsAIKYy. Hcnomns3oBath JAKTUWIBHYHO (y'CTHO-I[aKTI/IJ'IBHYI-O peqb) B Ka4CCTBC




Meron KOOpAMHAT IIPU PELICHUH N€OMETPUUYECKUX
3ajad4.

Hcnonn3oBanue METOa
HpaKTI/I‘-IeCKI/IX 3aga4dax.

KOOpJMHAT B

BCIIOMOTaTeJIbHOTO CPEICTBA OOLIECHUSI.

Ilo oxonuanuu Kadcoou yuebHOU uemeepmuy: BOCIHPUHMMAThb Ha CIyX H
BOCTIPOM3BOJUTh TEMAaTUYECKYI0 M TEPMHHOJOTMYECKYIO JIEKCHKY Yy4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3aluu y4eOHOM e TeIbHOCTH.
OcBauBarh MOHATHE MPSAMOYTOJbHOW CHUCTEMBI KOOPJIMHAT, JE€KApPTOBBIX
KOOpJUHAT TOYKHU.

BriBouTE ypaBHEHHE NPAMOU U OKPYKHOCTHU. BBIIENATh MOMHBIM KBAaApaT I
HAaXOKJICHUs LIEHTPA U PaInyca OKPYKHOCTH I10 €€ ypaBHEHHUIO.

Pemrats 3a1aun Ha HAXOXkKJACHHUE TOUYEK NIEPECEUCHHUSI IPSIMBIX U OKPYKHOCTEH €
IIOMOIIIBIO METO/1a KOOPAWHAT.

Hcnonb3oBarh cBOICTBa yriaoBOro Kod(pQHUIMEHTa NpSIMON MpU PpPELICHUU
3a/1a4, JJIs ONIPEAEIICHUs PACIOJIOKEHUS IIPSMOA.

[TpyMeHsSTh KOOPAWHATHI TNPU PEUICHUH TEOMETPUYECKHX U MPaKTHUYECKUX
3a/1a4, JUIs TOCTPOEHUS MaTeMaTHYeCKUX MOJeNiell peanbHbIX 3a4ad («MEeToj
KOOpJMHATY).

[Tosb30BaThCA U1 MOCTPOCHUSI U MCCIIEOBAHUM HU(POBBIMU peCypcaMu.
3HAKOMUTHCS C UICTOPUEN Pa3BUTHSI T€OMETPHUH.

IIpaBuiabHbIE
MHOTOYT0JIbHU
KH. Jlnuna
OKPYKHOCTH H
IJI0IIAb
Kpyra.
Boruncienune
mwiomagein (9

)

[IpaBunbHBIE MHOTOYIOJBHUKH, BBIYHCICHHUE WX
37eMeHTOB. UHCIIO T M IJIMHA OKPY>KHOCTHU. JlnnHa
IyTH OKpY)KHOCTH. Pamnannas mepa yria.
[Tnomane kpyra W e€ro JJIEMEHTOB (CEeKTopa H
cerMeHTa). Bpiumcnenue — momanei  guryp,
BKITIOYAOIIUX 3JIEMEHTBI KpyTa.

DopMyaHpoBaTh OMpeeSieHue MPaBUIBHBIX MHOTOYTOJBHUKOB, HAXOJUTh HX
JJIEMEHTHI.

[Tonb30BaTbcsl MOHSATHEM JJTUHBI
MPaBWIbHBIX MHOTOYTOJIBHUKOB,
paZvaHHyIO Mepy yria.

[TpoBoUTH MEepexoa OT paJiuaHHOM MEpHI yriia K rpalyCHON U Ha000POT.
Onpenensts miomaabs Kpyra.

BeiBoauts dopmynsl (B TpaaycHOW W paJuaHHOW Mepe) JUisl UIMH YT,
IIoIaiel CEKTOPOB U CETMEHTOB.

Boruncnsate miomany ¢Guryp, BKIIOYAIONINX JIEMEHTHI OKPYKHOCTH (Kpyra).
Haxomuts niomany B 3a1a4ax peaabHOM KU3HU.

OKPYXXHOCTH, BBEACHHBIM C TOMOIIBIO
OTNpenesaTh YHCIO 7, JUIMHY JAYTH |

JIBMKeHUs
miockoctu (7

)

[TonsiTHE O ABU)KEHUU TUIOCKOCTH.

[TapannenbHblii mEpPEeHOC, MOBOPOT U CHMMETPUS.
OcH ¥ IEeHTPBI CUMMETPUHU.

IIpocreiinme NpUMEHEHNs B PEILIEHNN 3a7ad.

Pa3z0upath npumepsl, WUTIOCTPUPYIOIINE NOHATUS IBUKECHUS, LIEHTPOB U Ocei
CUMMETPHH.

@opMyIMpOBaTh ONPENEIECHNS MapaJLIENbHOIO IEPEHOCa, IIOBOPOTAa U OCEBOU
CUMMETpHH. BBIBOAUTH MX CBONCTBA, HAXOAUTH HEMOABUKHbBIE TOUKH.
HaxoauTh HEHTpBI M OCH CUMMETPUN pocTeHIuX Guryp.




[IpuMeHAT MmapajuleNbHBIA  NEPEHOC U
rEOMETPUYECKHX 3a1a4 (pa3ouparb MpUMEPHI).
Vcnonp30Bath Aj1sl TOCTPOCHUS M UCCIICAOBAHUM IM(POBBIE PECYPCHI.

CUMMETPUIO IIpU  PELIECHUU

IMoBTOpEHUE,
00001IEHHE,
cucTeMaTHu3al
Usl U3yYEeHHOTO0
marepuaia (8

4)

[ToBTOpEHHME OCHOBHBIX TMOHSATHM W METOJOB
KypCOB 7-10 KJIaCCOB, 000011eHMe u
cucTeMaTu3alus 3HAHMM. IIpocreiimme
reoMerpudeckue (GUTYpl W WX  CBOMCTBa.
H3Mepenne reoMeTpu4eCcKuX BEJIMYHH.
TpeyroybHUKH.

[TapanienbHble U EPIEHIUKYIISIPHBIE MTPSIMBIE.
OKpyXHOCTb " KpYT. I'eomerprueckue
IIOCTPOCHHUs. YTIbl B OKPY)KHOCTH. BrimcaHHble u
OTHCAaHHbIE OKPYXHOCTH MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.

UeTplpéxyroibHUKN. BrnucanHele W ONMCaHHBIE
YeThIPEXYrOJIbHUKH.

Teopema Iludaropa w Havama TPUTOHOMETPHUHU.
Pemenue o0mux TpeyroJbsHUKOB.

[IpaBusIbHBIE MHOTOYT'OJIBHUKH.

[IpeobOpazoBanus miockoctu. JBmwxkenus. [Togobue.
CummeTpusi.

IInmomans. Beluncnenue miomanei.

[Tnomaau mogoOHBIX (UTYP.

JlexapTOBbI KOOPAMHATHI HA MJIOCKOCTH.

BekTopbl Ha IIOCKOCTH.

BocripuauMmare  (CIyXO3pHTENBHO W/WIM Ha CIyX ¢ Y4ETOM  YpPOBHS
CIIyXOpEYeBOTO pa3BUTHS OOYYaIOIIMXCS) W OINEPHPOBATH CIEAYIOIIUMHU
NOHATUSIMH:  ¢HUrypa, TOYKa, Mps-  Mas, yrojd, MHOTOYTOJIbHUK,
PaBHOOEIPEHHBI U  PABHOCTOPOHHMM  TPEYroJbHUKU, HPSIMOYTOJIbHBIN
TPEYrOJbHUK,  MeAMaHa, OHCCeKTpuca M BBICOTA  TPEYroOJbHHKA,
napajuiesiorpaMmm, pomMO, IpsIMO- YTOJIBHUK, KBaJpaT, Tparenus; OKpyXHOCTb,
KacaTeJIbHasl; paBEHCTBO U MoJjo0ue Guryp, TpeyrojJbHUKOB; NapauIeIbHOCTh U

NEPICHIUKYISAPHOCTh  TPSAMBIX, YTOJd MEKIY TPSIMBIMHA, CUMMETPHUS
OTHOCHUTEIILHO TOYKH U TIPSIMOIL; IJTMHA, PAaCCTOsIHUE, BETUYMHA YIJIa, TUIOIIab,
epuMeTp.

Hcnons3oBath GOpMyIbl: MEpUMETpPa U TUIOMIATH MHOTOYTOJBHUKOB, JTHHBI
OKPY>KHOCTH U TUIOIIAAH Kpyra, 00bEMa MpsMOYTOJILHOTO MapaliesenuIe/a.
OHepI/IpOBaTB IIOHATUSMMU: Hp?[MOerJ'II)HaH cucrema KOOpJII/IHaT, BeKTOp;
WCIIOJIh30BaTh 3TH TOHATHS JIJIS MPEJCTABICHUS JaHHBIX W PEIICHUs 3a7ad, B
TOM YHCJIEC U3 APYTrUX YI4ECOHBIX IPEIMETOB.

Pemrate 3agaur Ha MOBTOPEHWE OCHOBHBIX MOHATHM, WJUIKOCTPALUIO CBS3EH
MEXy Pa3IuIHBIMH YaCTAMH Kypca. BeIOMpaTh METO I AJ1s pEIICHUS 3aa9H.
Penrtate 3a7a4yy U3 MOBCEIHEBHOM KU3HU.




Ilpeomemmnbwie pezynbmamaol yueOH020 Kypca
«Bepoamnocmb u cmamucmuka)

7 KIIACC

[IpencraBnenne JaHHBIX B BUJE TaOuIl, AMarpaMm, rpaukoB. 3amoIHEHHUE
TaOJMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHne rpauKoB peabHbIX MpoLeccoB. M3Bneuenre nHpopMauuu us3
arpamMM U TaOJIull, UCIIOIH30BaHUE U MHTEPIPETAIUS JaHHBIX.

OnucaTtenbHas CTaTUCTHUKA: CpeHEe apuMeTHUecKoe, MeIuaHa, pa3max,
HauOoJblllee M HauWMEHbIlIEe 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [IpuMepbl
CIIy4alHON MU3MEHUYHUBOCTH.

Crny4aitHplil SKCIEpUMEHT (OMBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U
gacToTa. Pojib MalOBEPOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIC
U B oOuiecTBe. MoHeTa U urpainbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepuuHbl. Yucno pédep U cymmapHas
creneHb BepmuH. [IpeacraBienue o ceszHoctu rpada. llenu u nuxnel. [yt B
rpadax. O6xon rpada (dumepoB myTh). [Ipencrabienne o0 OpHUEHTHPOBAHHOM
rpade. Pemenne 3ana4u ¢ moMouiso rpados.

8 KIIACC

[IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOX€ECTBO, JJEMEHT MHOXKECTBA, IOAMHOXECTBO. Omnepanuu Haj
MHOKECTBAMH: OObEMHEHUE, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJl MHOXECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAEeIUTEIbHOE,
BKJItOUueHus. Mcrmonb3oBaHue rpaduyueckoro MpeACTaBICHUS MHOXKECTB A
OMMCaHUs peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUH 3a1aY.

N3mepenue paccemBaHus JaHHBIX. Jlucniepcus M CTaHIAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OpOB. JlnarpaMMa paccenuBaHus.

DOnemeHTapHble COOBITHS ciy4aiiHoro ombiTa. CooyyaliHble COOBITHA.
BepositHoct  coObiThif. OmnbITBI € PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MajIOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

9 KIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUATPAMM, TPa(UKOB.

HepeBo. CBolicTBa J€peBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepIIMH U yucioM pédep. [IpaBmio
yMHOKeHus. Pemienne 3amad ¢ momMoIiso rpados.

[IpotuBomnonoxueie coObiTuA. Jumarpamma Diinepa. OObeauHEHHE U
nepeceuenne  coOwbiTuil. HecoBmecTHbie  coObitus. Dopmyna  cloKeHHs
BEPOATHOCTEU. YCIOBHAass BEpOATHOCTh. [IpaBuiio ymHOxeHusa. Hes3aBucumelie
coobiTuda. IlpeacraBneHue skcnepuMeHTa B BUAE JepeBa. PeleHne 3amad Ha
HaxO0XJICHUE BEPOSITHOCTEH C MOMOUIBIO JEpeBa CIy4alHOrO0 HJKCIEPUMEHTA,
nuarpaMmm Jitnepa.

[lepectanoBku u akropuan. CoyeTaHus U YUCIO COUYETaHUI. TpeyroinbHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIb30BAHUEM KOMOUHATOPUKH.



10 KVIACC

[IpencraBienne naHHBIX B BHAE TaOmuL, JuarpaMM, rpaguUKoB,
MHTEpHpeTanrs JaHHBIX. YTEHUE U MOCTPOCHUE TAOMIL, JUarpaMm, rpa@uKoB 1Mo
pEabHBIM JAaHHBIM.

['eomerpuueckass BepoATHOCTh. CiyyallHbIM BBHIOOp TOYKHU M3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex um Heynaya. Cepusi MCIBITAaHWM 10 MEPBOrO yclexa.
Cepust ucnbiTanuii bepnymiu. BeposTHOCcTH cOOBITHII B CEpUU  HUCIBITAHUUN
bepnyin.

CiyuvaiiHasi BEJIMUMHA W PACHpPENCIICHUE BEPOSITHOCTEW. MaTeMaTudyeckoe
oXugaHue U gucnepcus. lIpuMepbl  MareMaTHM4eCKOro  OXHMAAHUA — Kak
TEOPETUUECKOI'0 CPEIHEr0 3HAYCHMs BEIWYMHBL. MaTeMaTudeckoe OXHUJIaHue U
OUCIIEPCUSl  CIyYalHOM BEJIWYMHBI «YHUCJIO YCHEXOB B CEPUHU HCIBITAaHUU
bepnymmy.

[lonsitue o 3akoHe OonbpIIMX yKcenl. M3MepeHne BepoSITHOCTEN C MOMOIIIbIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINX YHCEI B MPUPOJIE U OOIIECTBE.



Tematndeckoe IIaHUPOBAHKE 1O AUCHUTUIMHE « BepOsATHOCTH U CTaTHCTHKA» 10 rojgamM o0ydenus (7—10 kimacchr).

OcCHOBHbBIE BUBI ICSITEILHOCTH 00YUYAIOMINXCS IEPEUUCIICHBI IPU U3YUEHUU KaXKI0M TEMbl U HAPABJICHBI HA JOCTHKCHUE
IJIAHUPYEMBIX pPe3yibTaToB 00yueHus. llepedyeHb BHIOB JEATENBHOCTA MOXET OBITh PACHIMPEH WU COKpall€éH — C Y4ETOM
BO3MOKHOCTEH M OrpaHUYEHUN 00y4daronInXxcs, 00yCIOBIECHHBIX CTPYKTYpPON HApYIICHUS NP MAaTOJIOTHUU CIyXa.

7 KJIIACC

Oobu1ee kosnmyecTBO 4acoB — 34 yaca.
Tembl OcHoBHoOe coepkaHue OcHoOBHbBIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCs
(0s10KkH/MOYJIN)
IpeacraBnenne | [IpencraBnenue JaHHBIX B tabnuuax. | B meuenue yuebno2o 200a: NMOHUMATh, IPUMEHSATH B CAMOCTOSITENILHOM peun,
AaHHBIX (7 49) [IpakTyeckue BbIYMCIACHUS 1O TaOJUMYHBIM | BOCIPUHUMATh (CIyXO3pUTEIbHO W/MJIM Ha CIyX C Y4€TOM YpOBHS

TaHHBIM.  VI3BleueHWe W HWHTEPIPETALUS
TaOJMMYHBIX JaHHBIX. [IpakTHueckas pabota
«Tabauie.

I'paduueckoe mpeacTaBiIeHUE MAaHHBIX B BHJE
KpPYTOBBIX, CTOJIOUKOBBIX (cTon0yaTbIX)
auarpamMM. UTeHWE W TIOCTPOCHHE HarpaMM.
[Ipumepst nemMorpaduueckux Juarpamm.
[TpakTruueckas padota «JlparpaMmbD».

CIIyXOpPEUYEBOTO Pa3BUTHUS O0YUAIOIINUXCS) U JOCTATOUYHO BHATHO U €CTECTBEHHO
BOCIIPOM3BOJUTh TEMATHYECKYI0 U TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKKe
JIEKCUKY TI0 OpraHu3aluy y4eOHOU NesTeTbHOCTH. BBIMOTHATE (OHETHUECKYIO
3apsaky. Mcmonp3oBaTh JaKTHIBHYIO (YCTHO-IAKTHIIBHYIO pPE4Ybh) B KadeCTBE
BCIIOMOTaTeJIbHOTO CPECTBA OOLIEHUSI.

Ilo oxonuanuu kadcoou yueOHoOU yemeepmu. BOCHPUHUMATh Ha CIyX H
BOCIIPOM3BOJUTh TEMATUYECKYI0 M TEPMHUHOJIOTMYECKYIO JIEKCUKY Yy4eOHOMH
JTUCIUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.
OcBauBath crnocoObl MPEICTABICHUS CTATUCTUYECKUX TaHHBIX U YHCIOBBIX
MacCHBOB C ITOMOIIbIO TAOJUIl U JAWArpaMM C UCIOJIb30BAHUEM aKTyalbHBIX U
BaXXHBIX JaHHBIX (AeMorpaduyeckue JaHHbIE, MPOU3BOJICTBO MPOMBIILICHHON
U CEJIbCKOXO3SICTBEHHON MPOAYKIIUH, OOIIECTBEHHBIE U IPUPOIHBIC SIBJICHUS).
H3ydats MeToabl paboThl ¢ TAOMMYHBIMU U TPa@UUECKUMH MPEICTABICHUIMHU
JAHHBIX C MMOMOIIBI0 U(DPOBBIX PECYPCOB B XOJI€ MPAKTUYECKUX PabOT.

OnucareabHasi | Yucnoseie Habopel. CpenHee apudmeTuyeckoe.
craTucTuka (84) | Menuana uucioBoro Habopa. YCTOWYHBOCTH
MeEMaHBbl.

[IpakTuueckas pabota «CpeaHre 3HAaUCHUSD.
HaubGonpimee © = HauMeHblllee  3HAYCHHS
YHCIIOBOro Habopa. Pazmax.

OcBauBaTh NOHSTHS: YHCIOBOM HAabOp, Mepa LIEHTPaJbHOW TEHACHUUHU (Mepa
LIEHTpa), B TOM YUCJIE cpeaHee apuPMeTuIecKoe, MeIrana.

OnuceiBaTh CTAaTUCTUYECKUE JAHHBIEC C MMOMOIIBIO CPEAHETO apu(PMETHIECKOTO
u Meauanbl. Pemats 3amayn.

W3ydaTh CBOICTBa CpelHUX, B TOM YHCIIE C TOMOIILI0 IIU(POBLIX PECYpCOB, B
XO/JIe MPAaKTUYECKUX pabdoT.

OcBauBarh MOHATHS: HauOOJbIIEE ¥ HAWMEHbIIEE 3HAYCHHS] YHCIOBOTO
MaccuBa, pa3max.




Pemate 3amaum Ha BBIOOp croco0a OMUCAaHUSI JAHHBIX B COOTBETCTBUH C
MPUPOJION TaHHBIX U LIEJSIMH UCCIICOBAHUSI.

Cayuaiinas
U3MEHYUBOCTH
(69

CnyuyaiiHas n3MeHUHMBOCThH (mpumepsl). YacroTa
3HAQYEHW B MAacCHBE JaHHBIX. ['pynnupoBka.
I'ucrorpammel.
[IpakTnueckas
U3MEHYUBOCTB.

pabota «CrnyyaitHas

OcBauBaTh MOHATHS: YacTOTAa 3HAYCHWH B MAacCHUBE NaHHBIX, I'PYNIUPOBKA
JaHHBIX, TUcTOTpaMMa. CTPOWUTh M aHATM3UPOBATh THCTOTPAMMBI, TOAOUPATH
HOJIXOAAIIHH 1Iar TPYIIHAPOBKH.

OcBamBarh rpaduyeckue TMPENCTaBICHHUS Pa3HBIX BHUIOB  CIy4allHOM
U3MEHYMBOCTH, B TOM YHCJIE C IOMOIIBI0 HU(PPOBBIX PECYPCOB, B XOJ€
PAKTHYECKON pabOTHI.

BBenenue B
Teopuio rpados
(49

I'pad, Bepmmna, pedpo. [IpencraBienue 3agauun
¢ mnomompio rpada. CreneHb (BaJEHTHOCTb)
BepmHBL. Yncno pébep W cymmapHasi CTENeHb
BepmnH. llemp w nwmxn. Ilyte B rpade.
[IpencraBnenne o cBs3HOcTH Tpada. OO6Xxoxq
rpada (sinepoB myth). IlpencraBienue o006
OpPUEHTUPOBAHHBIX rpadax.

OcBauBarp TmOHATHS: Trpad, BepuMHa rpada,
(BaJIGHTHOCTb BEPIINHBI), IENb U LUKIL.

OcBauBaTh TOHATHS: MNyTh B rpade, DdilIlepoB IMyTh, 00Xonx rpada,
OpHEHTHPOBaHHBIN rpad.Pemars 3aa4m Ha TOUCK CyMMBI CTEMEHEW BEPIINH
rpada, Ha mouck o6xoj1a rpada, Ha MOUCK MyTeil B OpUEHTHUPOBAHHBIX rpadax.
OcBauBath crnocoObl NMpeACTaBICHUS 3ajad M3 Kypca aiaredpbl, TeoMeTpuH,
TEOPUU BEPOSITHOCTEH, IPYTUX MPEeIMETOB ¢ IOMOIIbIO I'padoB (KapThbl, CXEMBI,
AJIEKTpUYECKHE 1IeNH, (QYHKIIMOHAIbHBIE COOTBETCTBHUSA) Ha MMPUMEPAX.

pebpo rpada, creneHb

BepositHOCTB M
4yacToTra
CJIy4aiiHOT 0
coObITUs (4 4)

CnydaifHBI ONBIT M CIIy4allHOE COOBITHE.
BepostHocte u  wactota coOwitms.  Pomb
MaJOBEpPOSITHBIX W TPAKTUYECKU JIOCTOBEPHBIX
coObITHH B mpuponae U B oOmiectBe. MoHeTa n
UrpajgbHas KOCTb B TEOPUHU BEPOSTHOCTEH.
[IpakTnueckas pabora «YacToTra BhINAACHUS
opiay.

OcBanBaTh MOHATH: CITy4alHBIN OMBIT U CIIydallHOE COOBITHE, MAJIOBEPOSTHOE
U TIPAKTUYECKU JOCTOBEPHOE COOBITHE.

W3ydaTh 3HAYMMOCTh MaJOBEPOATHBIX COOBITUH B MPHUpPOJE W OOIIeCTBE Ha
BaXXHBIX IMpUMepax (aBapuu, HECUacTHBIE ClIydad, 3alluTa IepCOHaIbHON
nH(popMalnu, nepeaada JaHHBIX).

W3ydaTh pojb KIACCHUYECKUX BEPOSITHOCTHBIX MoJienel (MOHETa, WrpajibHas
KOCTh) B TEOPUU BEPOATHOCTEH.

HabmronaTh 1 u3ydaTh 4acTOTY COOBITHH B MPOCTHIX IKCIEPUMEHTaX, B TOM
YHclie ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0J1€ MPAKTUYECKOI pabOTHI.

O06001menne u
cUcTeMaTH3alUsA
U3y4YEeHHOI0
MmarepuaJa (5 u)

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX. OmnuncarenpHas
CTaTHUCTHKA. BepOHTHOCTB CHy‘I&ﬁHOFO COOBITHS.

[ToBTOPATH H3y4EHHOE U BHICTPAUBATh CHCTEMY 3HAHHIA.

Pemare 3amaun Ha TpeNCTaBICHME M ONHCAHUE JAHHBIX C MOMOIUIBIO
U3YYEHHBIX XapaKTEPUCTHUK.

OO6cyx1aTh MpUMeEphl CIy4yailHBIX COOBITUN, MAJOBEPOSTHBIX U MPAKTHUUYECKU
JIOCTOBEPHBIX CITYYalHBIX COOBITUHN, UX POJIHM B IPUPOJIE U )KU3HH YEJI0 BEKa.




8 KJIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.

Tembl
(TemaTu4ecKkue
0JI0KH/ MOy 1)

OcHoBHOE€ CoacpiKaHue

OcHoOBHbBIE BH/IBI 1eSITEJIbHOCTH oﬁyqamumxca

IloBTOpenue (4

1)

OnucarenpHas
N3MCHYHUBOCTD.

[IpencraBnenue  JaHHBIX.
cratuctuka.  CoydaitHas
Cpennue unciioBoro Hadopa.
Cnyuaitnele  coObiTus.  BepositHocTH M
gactoThl. Kiaccudyeckne MoJenu Teopuu
BEPOSATHOCTEH: MOHETA M UTPATbHAS KOCTb.

B meuenue yuebnoco 2o0a: moHUMAaTh, NMPUMEHATH B CAMOCTOSITEJILHOW pedyH,
BOCIIPUHUMATH (CIIyXO3PHUTEIBHO W/WIH HA CITyX C Y4ETOM YPOBHS CIIyXOPEUEBOTO
pa3BUTHS 00y4aIONIMXCS) U JOCTATOYHO BHSTHO U €CTECTBEHHO BOCIIPOU3BOIUTH
TEMAaTUYECKYI0 W TEPMHHOJIOTUYECKYIO JIEKCHKY, a TakKe JIEKCUKY IO
OpraHu3alui y4eOHOW JeATeNbHOCTH. BHITIONHATE (OHETHYECKYIO 3apsjKy.
Ucnonw3oBaTh  JakTWIBHYIO  (YCTHO-TAKTWIBHYHO ~ pe€4b) B KauecTBE
BCIIOMOTaTEJILHOTO CPEJICTBA OOIICHUSI.

Ilo oxonuanuu Kadxcoou yueOHOU uYemeepmu. BOCIPUHUMATH HAa CIyX W
BOCIIPOM3BOJUTh TEMATHUYECKYI0O W TEPMHUHOJOTHYECKYIO JIEKCUKY Y4eOHOU
JTUCITUTIITMHBI, a TAK)KE JIEKCUKY 110 OpraHU3alii Y9eOHOU e TeTbHOCTH.
[ToBTOpATE N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHHM.

Pemrate 3amaun Ha mpenCTaBICHUE W OMMCAHUE JAHHBIX C MMOMOUIBIO M3YyYEHHBIX
XapaKTEPUCTHK.

Pemrate 3amaum Ha mpeAcTaBiI€HUE TPYNIHUPOBAHHBIX JaHHBIX M OINHCAHHE
CIIy4aiHOM U3MEHYUBOCTH.

Pemate 3amaun Ha OMpeaeNIeHHe YacTOTHl CIyYalHBIX COOBITHH, OOCYXKIEHHUE
IPUMEPOB CIIy4YalHBIX COOBITHI, MaJOBEPOSITHBIX U MPAKTUYECKU IOCTOBEPHBIX
CIIy4allHbIX COOBITHI, UX POJIM B IPUPOJIE U KU3HU YEIIOBEKA.

OnucareabHas
CTaTHCTHKA.
PaccenBanue
AaHHBIX (7 )

Otkinonenus. Jlucnepcusi 4uciaoBoro Habopa.
CrangapTtHoe OTKJIOHEHHE YHCIOBOTO
Habopa. Jluarpammbl paccenBaHUs.

OcBauBaTh ITOHATHA: AUCIICPCHUA U CTaHAAPTHOC OTKIOHCHHUE, HCIIOJIb30BaTh 3THU
XapaKTCPUCTUKHU JIA OIIMCaHUA paCCCUBAaHUA JaHHBIX.

Breigsurate rumote3nl 00 OTCYTCTBUH WJIM HAIWYHUU CBA3W 110 AJUarpaMmam
pacCcCuBaHusl.

CTpOI/ITL JuarpaMMbl paCcCCUBAHUA MO0 HUMCIOINHUMCA JaHHBIM, B TOM YHUCIIC C
IIOMOIIIBIO KOMITIBIOTEPA.

Mmuo:kectBa(7 )

MHO0XeCTBO, MOAMHOXKECTBO. Orepanuy Haj
MHO>KECTBaMHU: OObETUHEHHE, IepeceueHue,
JOTIOJTHEHHE.

OcBauBaTh NOHATHS: MHOKECTBO, JJIEMEHT MHOXKECTBA, ITOIMHOKECTBO.
BoimonHATe  omepanu  Hag ~ MHOXECTBaMH: OOBEIUHEHHE, TepecedyeHue,
JIOTIOJTHEHHE.




CpoiicTBa omepanuii Hajg MHOXecTBaMu: | Mcrnolsib3oBaTh CBOMCTBA! IEPEMECTUTEIIBHOE, COUYETaTEIbHOE,

MEPEMECTUTEIBHOE, COYETaTeNIbHOE, | pacIpeICIUTENbHOE, BKIIIOUCHHUS.
pacrpenenTeNIbHOe, BKIIOUCHUS. Hcnonb3oBark rpadguueckoe MpeAcTaBICHUE MHOKECTB IPU OMUCAHUU PEATbHBIX
I'paduueckoe mpeacTaBIeHIE MHOXKECTB. IPOIIECCOB M SIBIICHUM, NIPU PEUICHUU 3a7ad U3 APYruX y4eOHBIX MPEIMETOB H
KYPCOB.
BepositHocTh DneMeHTapHbIe COOBITHSL. Cnyuaitnble | OcBauBaTh HOHSTHS: DJIEMEHTapHOE COOBITHE, CcllydailHO€ COOBITHE Kak
ciay4yaiiHoOro COOBITHSL. BnaronpusiTcTByIonMe | COBOKYHOCTh OJaronpusATCTBYIOIIUX HJIEMEHTAPHBIX COOBITHH, pABHOBO3MOKHBIE
coobiTusi (11 94) | snemenTapHbie  cOOBITHA.  BeposTHOCTH | BlieMEHTapHbBIE COOBITHS.

coObITHii. ONBITBI C PaBHOBO3MOKHBIMM | PemiaTte 3a7aun Ha BBIUMCIEHHE BEPOSTHOCTEH COOBITUH 1O BEPOSATHOCTSIM
CrnyvailHblil | SJIEeMEHTapHBIX COOBITUH CITy4aifHOTO OIBITA.

AJIEMEHTAPHBIMUA  COOBITHSIMH.
BBIOOD.

HpaKTI/ILICCKaﬂ pa60Ta «OMBITHI C | pPaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMHU CO6I)ITI/I$IMI/I, B TOM 4YHCIE€ C IIOMOIIBIO
PaBHOBO3MOKHBIMHU SJICMCHTApPHBIMHA | KOMITBIOTEpPA.
COOBITHSIMM. HpOBO)II/ITB 1 U3y4aTb OIIbITBI C PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU COOBITUSIMHA

PemaTte 3amaun Ha BBIYMCIIEHHME BEPOSTHOCTEH COOBITMM B OMbITaX C

(c UWCHONB30BaHMEM MOHET, WIpPaJbHBIX KOCTEH, Ipyrux Mojened) B Xoje
MPaKTU4ECKON pabOoTBhI.

O0o0menue

[IpencraBnenne  gaHHbIX. OnucarenbHas | [IOBTOpSTh M3y4E€HHOE U BHICTPAMBATH CUCTEMY 3HAHUH.

CHCTEMATH3AlMs | CTATHCTHKA. BepostHOoCTh ciydaitHoro | Pemate 3amaun Ha mpeCTaBICHUE U OMKMCAHKUE JAHHBIX C TTOMOIIBIO M3YyYEHHBIX
HU3y4YeHHOT0 COOBITHSL. XapaKTEPUCTHK.
matepuaja (5 4) Pemath 3amaun Ha HaXO0KJIEHUE BEPOSITHOCTH CIydallHOro coObITHs (B pamMKax
W3Y4YEHHOTO).
9 KJIACC
OO011e€e KOJIMUECTBO YacoB — 34 4aca.
TeMBbI OcHOBHOE co/lep:KaHue OcHOBHbBIE BH/BI AeSITEJIbHOCTH 00YYAIOIMXCS

(TeMaTHUYeCKHE
0JI0KN/MOYJIH)

IMoBTOpenue (4

)

IIpencraBnenue JAHHBIX.
OnucarenpHas CTaTUCTHKA.
BepositHoCcTh CIIy4alHOTO
COOBITHSL.

B meuenue yuebnoeo 2o0a: moHUMAaTh, MPUMEHATh B CAMOCTOSTEIBHOM peYd, BOCIPHHUMATH
(CTIyXO3pUTEIBHO U /MM Ha CIIyX C YU4ETOM YPOBHS CIyXOPEUEBOTO Pa3BUTHsI OOYYAIOIIUXCS) U
JOCTaTOYHO BHATHO M €CTECTBCHHO BOCIPOHM3BOAUTH TEMATHYECKYIO M TEPMHHOJOTHYECKYIO
JIEKCHKY, a TAK)Ke JICKCHKY 10 OpraHu3aIiy yIeOHOH IesITeTbHOCTH. BIMOTHITE (OHETHIECKYIO
3apsky. Vcrnons30BaTh JAaKTWIBHYHO (YCTHO-JIAKTHJIBHYIO PEuYb) B KAueCTBE BCIIOMOTATEIBHOTO
cpencTBa OOIIEHMSI.




Ilo oxoHuanuu xadx#cool yyeOHOU yemeepmu. BOCUPUHUMATh HA CIyX W BOCHPOHM3BOJIUTH
TEMaTUYECKYI0 U TEPMHUHOJOTHYECKYIO JIEKCUKY Y4eOHOM AMCLUIUIMHBI, a TaKXKe JIEKCUKY IO
OpraHu3aluy yueOHOH e TeNTbHOCTH.

[IoBTOPATE N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHHM.

Pemats 3a1aun Ha npeacTaBiIeHUE U ONMCAHNUE JAHHBIX C IOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.

Pemiats 3aaun Ha HaXOX/IEHHWE BEPOSITHOCTH CIIyYalHOTO COOBITUS (B paMKaX U3Y4€HHOTO).

BBenenue B
Teopu rpados
(6 w)

HepeBo.  CpolicTBa  JepeBa:
CANMHCTBECHHOCTD nyTu,
CYIIECTBOBAaHUE BUCSYEH

BEPIIMHBI, CBSI3b MEXKY YUCIOM
BEpIIMH W  YHUCIOM  p&Oep.
[IpaBHIIO YMHOXKEHUS.

OcBauBath NOHATHUSA: JIEPEBO Kak rpad Oe3 1uKia, BUcAYas BEPIIMHA (JIUCT), BETBb J€PEBa, MyTh
B JIepeBe, AUaMETp JIepeBa.

N3yuath cBOMCTBa JepeBa: CyIIECTBOBAaHME BUCAYEH BEpIIMHBI, €IUHCTBEHHOCTb IMYTH MEXIY
JBYMsI BEpLIMHAMHU, CBSI3b MEXK/Ty YUCIIOM BEPILUH U YUCIOM pEDep.

PemaTh 3amaun Ha MOMCK M NEpEUYHUCIIEHUE NMYTE€H B JIepeBe, ONpeesieHUe YKclia BEpLUIUH WU
pé6ep B nepeBe, 06x0 OMHAPHOTO JIEPEBA, B TOM YHCIIE C TPUMEHEHHUEM TTPaBUJIa YMHOXKEHUS.

Cayuaiinbie
coobITus (13 u)

[IpoTuBomnonoXHOE  COOBITHE.
Huarpamma Ditnepa.
OObenMHEHHE W TIEPECEUCHHE
COOBITHH. HecoBmectHbie
coObiTus. dopmyna clIoKeHus
BEPOSITHOCTEH. [IpaBuno
YMHOKEHUS BEPOATHOCTEM.
YcnoBHas BEPOSATHOCTb.
HezaBucumbie COOBITHSI.
[IpencraBnenue CIIy4aifHOTO

OKCIICpUMCHTA B BUJC ACPECBA.

OcBauBaTh TOHSTHS: B3aWUMHO TIPOTHBOTIOJOXXHBIE COOBITHS, OIEpaliid HaJ COOBITHSIMHU,
o0beMHEHNE U TiepeceueHue coObITHM, nuarpamma Oiinepa (Diinepa—BeHnHa), coBMecTHbIE U
HECOBMECTHBIC COOBITHSI.

N3yuaTe TeOopeMBbl O BEpPOSTHOCTH OOBEAMHEHHS JBYX COOBITHH ((opmMymsl
BEPOSTHOCTEH ).

PemaTh 3amaun, B TOM 4rciie TEKCTOBBIE 3a7jaud Ha OIpe/IelIeHUE BEPOSTHOCTEH 0ObEeIUHEHUS U
MepecedeHusi COOBITHI C TIOMOIIBI0 YUCIIOBOW MPSIMOM, quarpamm Ditepa, GopMysbl CI0KEHHS
BEPOSITHOCTEH.

OcBauBath MOHATHS: MPABWIO YMHOXKEHUS BEPOSITHOCTEHN, YCIOBHASI BEPOSATHOCTD, HE3aBUCHMBbIE
COOBITHSI IEPEBO CITy4aliHOTO OTIbITA.

W3ydath cBOMCTBA (OIPEIEIICHNS) HE3aBUCUMBIX COOBITHI.

Pemath 3aaun Ha onpeiesieHre U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHIA.

PemaTh 3a7aun Ha MOMCK BEPOSITHOCTEH, B TOM YHWCJE YCIOBHBIX, C HCIIOJIH30BAaHUEM JIepeBa
CIIy4aifHOTO OTIbITA.

CJIOXKECHUA

9J1eMEeHThI
KOMOUHATOPUKH
(6 1)

Komb6unatopnoe IIPABUIIO
YMHOKEHUS. IlepectanoBKH.
®axkropuan. CoueTanust ¥ 4YUCIIO
COYETaHUM. TpeyronbHukK
[Mackans. Ilpaktuyeckast pabora
«Bpluncinenue BEpPOSATHOCTEH C
HCIIOJIb30BAHUEM

OcBauBarh MOHATHS: KOMOMHATOPHOE NPABHIO YMHOXKEHHUS, VIOPSAOYCHHAs Mapa, Tpoiika
00BEKTOB, MEPECTAaHOBKA, (aKToOpuan YMCia, COYETaHHWE, YHCIO COYETaHWUH, TPEYroJbHHUK
ITackans.

Pewiate 3a7aun Ha nepeynciaeHue yHopsI0YEHHBIX Nap, TPOEK, MEPEUUCICHUE NIEPECTAHOBOK U
COYETAHMI 3JIEMEHTOB PA3JIMYHBIX MHOKECTB.

PemaTh 3amaun Ha mpUMEHEHHUE YUCIa cOYeTaHui B anredpe (CokpaniéHHOe YMHOKEHHE, OMHOM
Hprotona).




KOMOMHATOPHBIX ¢bynkuuii | Pemath, mpuMeHsisi KOMOMHATOPHKY, 33/a4d HAa BBIYHMCICHHE BEPOSITHOCTEH, B TOM YHUCIE C
AJIEKTPOHHBIX TAOIUID. MIOMOIIBIO AJIEKTPOHHBIX TAOIHII B X0/1€ IPAKTUYECKOI pabOTEHI.
O0o0meHne | | DJIeMEHThl KOMOWHATOPUKH. [ToBTOPATH N3yUEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.
cucremMaru3anus | BepoaTHoCTb ciydaiiHoro | Pemare 3asaun Ha mepeduciieHne KOMOMHALMK (Yucia MEepecTaHOBOK, YMCIA COYETaHUM), Ha
U3Y4YEHHOI0 COOBITHS. HAXO0XJIEHUE BEPOSITHOCTEH COOBITHM C MPUMEHEHHEM KOMOWMHATOPUKH, B TOM UHCIE C
maTtepuaJja (5 4) WCII0JIb30BaHUEM TpeyrojabHuka [Tackans.
Pemrate 3a7aun Ha HaXOXKJIEHHWE BEPOSITHOCTEH COOBITHI (B paMKaX U3Y4EHHOTO).
10 KJACC

OO011ee KOJIMYECTBO YacoB — 34 yaca.

Tembl OcHoBHoOe coJep:kaHue OcHoBHbIEe BH/IbI 1€SITEILHOCTH 00y4alOIIUXCs
DJIOKH/MOYJIH

IMoBTOpeHue | Di1eMeHThl KOMOMHATOPUKH. B meuenue yuebnozco 200a: MoHUMaTh, MPUMEHSATh B CAMOCTOSITEILHOW pedH, BOCIIPUHUMATD

(4 9) BeposiTHOCTB citydyaliHOTO COOBITUS. | (CIIYXO3pUTENbHO M/WJIM HA CIYX C YYETOM YPOBHS CIyXOpPEYEBOTO Pa3BUTHs OOy4aroIIUXCs) U
JOCTaTOYHO BHSATHO M €CTECTBEHHO BOCIPOU3BOJUTH TEMATUYECKYI0 M TEPMHUHOJIOTMYECKYIO
JIEKCUKY, a TAK)K€ JIEKCUKY 110 OpraHu3aluy y4eOHOU NesITeNbHOCTH. BBINOMHATE (hOHETUUYECKYIO
3apsanKy. Mcnonb3oBaTh AaKTHIBHYHO (YCTHO-JAKTHIBHYIO peub) B KauyecTBE BCIOMOTATEIbHOTO
cpencTBa OOIICHUSI.
Ilo oxonuanuu xadxcooti yyeOHol yemeepmu. BOCHPUHUMATH HA CIyX U BOCHPOM3BOJUTH
TEMaTUYECKYI0O U TEPMHUHOJIOIMUYECKYIO JEKCUKY Y4e€OHON AMCLUIUIMHBI, a TAaKKe JIEKCUKY I10
OpraHu3aluK y4eOHOH e TeTbHOCTH.
[ToBTOPSITH N3YYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
Pemate 3amaum Ha mepeuuciieHMe KOMOMHanUil (4ucia MepecTaHOBOK, YMCIa COYETaHWM), Ha
HAaXOKJEHUE BEPOATHOCTEH COOBITMH C INpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHUCIE C
UCIOJIb30BaHUEM TpeyroyibHuka [lackans.
Pemiate 3ajaun Ha HAXOKJEHUE BEPOSITHOCTEH COOBITUH (B paMKaxX U3y4EHHOTI0).

I'eomerpuue | I'eomerpuueckas BEPOATHOCTh. | OcBauBaTh MOHATHE FT€OMETPUYECKON BEPOSITHOCTH.

cKas Cnydaiinplii  BbIOOp TOukM M3 | PemaTh 3a7aun Ha HAXOXJAEHUE BEPOSATHOCTEH B OIBITAX, NMPEICTABUMBIX KAaK BHIOOp TOUYEK U3

BePOSITHOCT | (QUI'Yypbl HA IUIOCKOCTH, M3 OTPE3Ka, | MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WK AYTH OKPYKHOCTH, YUCIOBOTO MPOMEXKYTKA.

b (4 4) U3 IyTU OKPY>KHOCTH.

Ucnbirannsa | Mcneitanne. Ycmex u  Heyaada. | OcBauBaTh MOHSTHUS: MCIBITAaHHE, 3JIEMEHTapHOE COOBITHE B HCHBITAaHMM (yclleX M Heyjaua),

Bepuyaan Cepuss uCHOBITaHUM 70 TEPBOTO | CEpUs MCIBITaHUI, HACTYIJICHHE IEPBOTO ycrexa (Heyaaun), cepus UcnbiTaHui bepHymm.

(8w ycnexa.  Mcnobltanust ~ bepHymiu. | Pemarte 3a1aun Ha HaX0XAEHUE BEPOSITHOCTEHN COOBITHI B CEpUU MCIIBITAHUH JIO IEPBOTO ycIexa,




BepositHOcTH  COOBITHII B cepuu
HCTIBITAHUI bepnynnu.
[Ipaktuyeckas pabora «lcnbiTanus
bepnymm.

B TOM YHCJIE C IPUMEHEHHEM (POPMYJIIBI CYMMBI T€OMETPHUECKOM TPOTPECCUU.

Pemate 3amaum Ha HAaXOXKACHUE BEPOSTHOCTEH AIIEMEHTAPHBIX COOBITUH B CEpUU HUCIIBITAHUN
bepHymn, Ha HaxO0XKIEHUE BEPOSTHOCTU ONPEIEIEHHOIO YHCIA YCIEXOB B CEPUU UCIBITAHUI
bepnymn.

N3yuaTh B X0J1e MPAKTHUECKOW PabOTHI, B TOM YHKCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEPUM HUCIIBITAHUN bepHyium.

Cayuaiinas | CinydaiiHas BEJIMYMHA U | OCBOUTH MOHATHUSA: CilyyallHas BEJIMYMHA, 3HAYCHHE CIy4allHOW BEIMYMHBI, paclpeesieHue
BeJIMYMHA pacnpeneneHue BEPOSTHOCTEH. | BEPOSITHOCTEM.
(8w Maremaruueckoe — oxuganue U | M3ydars u oOcyXnaTh mpuMepbl JUCKPETHBIX W HEMPEPBIBHBIX CIIYYalHBIX BEIUYUH (POCT, BEC
JTUCTIEPCHUST  CIIYYalHOM BEJIMYWHBI. | 4€JI0 BEKa, YHUCICHHOCTh HACEJICHMs, JPYrue M3MEHUUBBIC BEJIUYHHBI, PACCMOTPEHHBIE B Kypce
[Tpumepsnt MaTeMaTHYECKOTO | CTATUCTUKH), MOJCIIbHBIX CIIYYaHBIX BETMYNH, CBA3aHHBIX CO CIIyYalHBIMH OTbITaMu (OpocaHue
OXHMJIaHUSI  KaK  TEOPETUYECKOTO | MOHETHI, UTPATBHOM KOCTH, CO CIIy4ailHBIM BHIOOPOM U T. II.).
CpPEIHEeTro 3HAYEHUS BETUINHBI. OcBanBaTh MOHATHS: MaTEMAaTHUUECKOE OXHUIAHUE CIy4allHOW BEJMYMHBI KaK TEOPETHUECKOE
[Tonatue o 3akoHE OOJBITUX YHUCEN. | CpeHEee 3HAUYCHUE, TUCTIEPCHS CITYIalHOW BETMYHMHBI KaK aHAJIOT TUCIIEPCHUU YHUCIOBOTO Habopa.
N3mepenne BEPOATHOCTEMN c | Pemate 3amauM Ha BBIYKCICHUE MATEMAaTHUYECKOTO OXHMIAHUSA M JUCIEPCHHM JUCKPETHOM
MOMOIIBI0  4YacToT. [IpuMeHeHme | CliydailHOM BEJIWYWHBI 10 3aJaHHOMY paCIpeCICHHIO, B TOM YHCIE 3a7a4, CBS3aHHBIX CO
3aKOHA OOJIBIIMX YHCE. CTPaxOBAaHHUEM M JIOTEPESIMHU.
3HaKOMHUTBHCA ¢ MATEMATUYECKUM OKHUJIAHUEM U JIUCIIEPCUEN HEKOTOPBIX pacHpeieseHuid, B TOM
YHUCIIe paclpeeeHus CIIy4alHOW BEJTUYMHBI «YUCIIO YCIIEXOBY» B CEPUU UCTIBITAHUN bepHymm.
N3ydath 4acTOTy COOBITHS B MOBTOPSIOIINXCS CIyYailHBIX OMBITAX KaK CIY4alHYIO BEIHUYUHY.
3HaAKOMHUTBCS € 3aKOHOM OoJbIux yucen (B ¢opme bepHymin): mpu GOJIBIIOM YHCIIE OIBITOB
4acToTa COOBITUS OJIM3KA K €r0 BEPOSTHOCTH.
Pemrate 3a1aun Ha U3MepEeHHUE BEPOATHOCTEN C IOMOIIBIO YaCTOT.
OO6cyxaaTe pojib 3aKoHa OOJIBIIMX 4YKcCeld B OOOCHOBAHUM YAaCTOTHOTO METOJa H3MEpPEHUS
BEPOSITHOCTEH.
OO6cyxnaTe 3aKOH OOJBIIMX YHCENl KaK TMPOSBICHHE CTATUCTUYECKON YCTONYMBOCTH B
M3MEHUYUBBIX SBJICHHIX, POJIb 3aKOHA OOJIBIINX YKCEN B MPUPOJE U B )KU3HU YEJIOBEKA.
O06061menne, | [IpencraBienue naHHbIX. | [IOBTOpSATH M3y4€HHOE U BBICTPAUBATh CUCTEMY 3HAHUM.
cucrematu3 | OnucarenpHas cTaTUCTUKA. | Pemars 3aaun Ha NpeACTaBiICHUE U ONUCAHUE JAHHBIX.
anus BepositHocTh ciywaitHoro coObiTus. | PemaTte 3amaun Ha HaXOXJAEHUE BEPOSTHOCTEH COOBITUH, B TOM 4YHCIE€ B OIBITaX C
U3Y4YEeHHOTr0 | DJIEMEHTHI KOMOMHATOPHUKH. | PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU, BEPOSITHOCTEH OObETUHEHHS U TIepeceYeHUs
matepuana | CiydaiiHble BEJINYMHBI U | COOBITHIA, BEIYHUCTISATH BEPOSTHOCTHU B OIBITAX C CEPUSMU CIIy4alWHBIX UCTIBITAHUH.
(10 ) paclpeeneHust.




C yueroM ud(epeHIIMPOBAHHOIO XapaKTepa TPeOOBAHMM K IUIAHUPYEMBIM
00pa30oBaTENbHBIM PE3yJIbTaTaM TEKyIIas W MPOMEXYTOUYHAsl aTTeCTalusl MO y4eOHBIM
npeaMeraM mukina «MaTemaTthka» TMPOBOAMTCA C WCIOIB30BAHHEM pa3pabOTaHHBIX
MeIaroroM KOHTPOJIbHO-N3MEPHUTEIbHBIX.

Bxutouenne oO0ydaromuxcsi BO BHEIIHHE MPOLEAYPHI OIECHKH JOCTIDKEHHH TI0
mpeaMeTaM nukKia «MaremaTHKay, B TOM YHCIIE BCEPOCCHICKIE MMPOBEPOUHBIE paObOTHI U
ApyTHUE TIOJOOHBIE MEPOTIPUATHS, TIPOBOJUTCS TOJIBKO C JKETaHUS CaMHUX 00ydJaronIuxcs ¢
HApYIICHUSMU CITyXa U UX POAUTENEH (3aKOHHBIX MPEICTaBUTEICH).

[lo pe3ynbpraraM MpOMEXYTOUYHOW OLEHKH OBIAJCHHUS COACPIKAHWEM IPEIMETOB
mukiaa «MaTemaTthka» TPUHAMAETCS pEIIeHHE O COXPAaHEHWH, KOPPEKTHUPOBKE
MOCTaBJICHHBIX 3a/a4y, OOCYXJEHUS Ha TIICHXOJOTr0-TIeIarornueckoM KOHCHINYMe
(y4eOHO-METOAMUECKOM COBETE W/WIK Jp.) 00pa30BaTeIbHON OpPraHMU3alUU C IENIbIO
BBISIBJICHUSI TIPUYMH M COTJIACOBAHUS IJJaHA COBMECTHBIX JCUCTBUH IEIarorundecKoro
KOJJICKTHBA, OpTaHU3allMi B3aUMOJICHCTBUS C POAUTENSAMU OOydYaromerocs ¢
HApYIICHHBIM CITyXOM.

IHoaxoas! K oeHKe 00pa30BaTEJIbHBIX PE3YJIbTATOB 00Yy4aIOLIMXCS C HAPYLICHUSAMH
cjayxa no yueOHbIM npeaMeram nukiaa «MaremaTuka»

[Ipu ornenke pe3ynbTaToOB 00yUeHHs] MaTeMaTHUKe, BKItoUas ajareopy, reoMeTpHio,
BEPOSITHOCTh U CTAaTHUCTUKY, HEOOXOIUMO YUUTHIBATH OCOOCHHOCTH PEUYEBOTO U OOIIETO
Pa3BUTHSA, MBICIUTEIHHON JEATEIPHOCTH OOYYalOlIUXCS C HApyIICHUSMH CIyXa.
Jomyckaetcs nuddepeHimpoBaHHas OlieHKa.

I'paduk u comepkaHre TUArHOCTUK pa3pabaThIBAETCS YUYUTENIEM U YTBEPKAAeTCs
aJMUHHUCTpanuell oOpa3oBaTelbHOW opraHu3zauuud. KpuTepuu OLUEHKH YCTHBIX U
NUCHbMEHHBIX PabOT pa3pabaThIBAIOTCS OpraHU3allMell CaMOCTOSATEIbLHO U (PUKCUPYIOTCS
B JIOKaJbHOM akTe. [Ipu ompeneneHun KpuUTepHeB OLEHKU CIEAYyeT YUUTBIBATH 0COObIE
oOpa3oBaTesibHble TOTPEOHOCTH OOy4YalIIMXCA C HapyueHusMu ciayxa. OneHka
pe3yNbTaToB OOyuYeHHUs JOJKHA BBICTPAMBATBHCS HCXOJS W3 TMOHUMAHUSL TOrO, 4YTO
oOyJaronuics MOT OCO3HAHHO YCBOUTH YUEOHBII MaTepua.

BaxxupiM B oOlleHKe paloT SBJISETCS TO, YTO BCE OMIMOKM JOJDKHBI OBITH
UCIIPABJIEHBI, a MOCJE 3TOr0 3aKPEIUICHO NPABUJIBHOE BBINOJIHEHUE COOTBETCTBYIOIIMX
NEHUCTBUHN.

Ha xaxxaom rory o0y4ueHust IpOBOASTCS pa3InyHbIe BUJIbI THATHOCTUKHU:

— cTapToBas (BXOJHOE OIEHUBAHNUE);

— TeKyllasi TMarHOCTUKA;

— IPOMEXKYTOUHAs AUArHOCTHUKA.

CraproBasi JMArHOCTHKA

Hasnauenue ctapToBOM JMArHOCTHKK — BBIIBUTH TOTOBHOCTH OOYyYalommxcs K
OCBOCHHUIO MAaTEeMAaTHKHU Ha MPEACTOAIIEM TO/ly 00yUeHHUs; KaYeCTBO OCTATOUHBIX 3HAHUI
oOydaromuxcsi 3a NPeabAyHIHid y4eOHBI TO0Ja; CIPOTHO3UPOBATH METOIUYECKHE
MPUEMBI, CPEJICTBAa KOPPEKIIMOHHO-TIEIarOrM4eCKOr0 BO3JCUCTBUSL C YYETOM YPOBHS
aKTyaJIbHOTO DPa3BUTHS OOYYAIOIIMXCS W WX TMOTEHI[MANa K OCBOCHHUIO COJAEPKAHUS
JTAHHOM y4eOHOM JTUCIUTUTHHBI.

Hernenecoobpa3zHo npoBoIUTh CTAPTOBYIO JUATHOCTHKY Ha 2-0W y4eOHOU HeJerne:
KOHTpPOJIbHAs paboTa npeaBapsieTcsi TOBTOPEHUEM OCBOCHHOT'O MaTepHala.

[To 3aBepmieHnu paboThl  OOydYarOIMMCS  TMPEAOCTABISETCS BpeMsi Ha
camorpoBepky. B xozae Bceil KOHTPOJILHON paboThl 00ydYaroImmecss MOTYT IMOJIb30BAThCS




YEepHOBUKOM. B BHJIe CripaBOUYHBIX MaTEPHAIOB OOYYAIOIIUXCS MOTYT OBITh MPE/I0KEHbI
(B ciayuae HEOOXOJMMOCTH) aJITOPUTMBI BBIMIOJHEHUS TOTO WJIM HWHOTO BHAA
NEeSATEIbHOCTU. [IpO/IOIKUTENHOCTh  BBIMIOJIHEHUSI OOYyYarOUMMHUCS ~ KOHTPOIbHOM
paboTel —1 ypok.

Texyniasi TMATHOCTUKA

Tekymias mpoBepka OCYLIECTBISETCS B MPOLECCE OCBOCHMS OO0y4YaroLUMUCS
Kax10i TeMbl. OHA TIPOXOJUT B BHUE OMPOCOB, BBHIMOJHEHUS CAMOCTOSITEIBHBIX PadoT.
Kpome ToOro, mo mukiy H3yYEHHBIX TEMATHUYECKUX pAa3JeiOB YUYUTEIh OPTaHHU3yeT
KOHTPOJIbHBIE pa0OTHI 1O YKA3aHHBIM B IIPOrpaMMe TEMAaTUUECKUM Pa3ziesiaMm.

B xoHne kaxaoil yueOHOW YeTBEpTH B paMKax TKYLIEro KOHTPOJS 00s3aTeIbHO
OpraHM3yeTCsl MOHUTOPUHI, OPUEHTHUPOBAHHBIN Ha HMpPOGEPKY 60OCHpUAMUS HA CIYX U
80CNPOU3BEOCHUSL MEMAMUYECKOU U MEPMUHOTIO2UYECKOU IeKCUKU Y4eOHOU OUCYUNTUHDL,
a makdxce JNeKCUKU Nno opeanusayuu yyebHou OesimenvHocmu. JlaHHas TpoBepKa
IJIAHUPYETCS U TMPOBOAUTCS YUUTEIEM-TIPEIMETHHKOM COBMECTHO C YyUYHUTEIIEM-
nepeKTosoroM (CypAonenaroroM), KOTOpbId BeOET clenuagbHble (KOPPEKIHOHHBIE)
3aHsATUs «Pa3BuUTHE BOCTIpUATHS U BOCIIPOU3BEICHUS YCTHON peUm.

Oyenusanue KOHMPOALHOU PAOOMbL

OTBET OLIECHUBAETCS OTMETKOM «5» B CIEAYIOIIUX CIydasix:

— paboTa BBIMOJIHEHA MTOJIHOCTBIO;

— B JIOTUYECKHX PACCYXKICHUSX U OOOCHOBAHHHM pEIICHUS HET MpoOeIoB H
OIINOOK;

— B pCIICGHHMM HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHAa HETOYHOCTb,
OMHCKa, KOTOpash HEe SBJISICTCS CJCACTBMEM HE3HAHWSA WM HEMOHUMAaHHUsA Yy4eOHOTro
MaTepuania).

OtMmeTKa «4» CTaBUTCS B CIEIYIOIIMX CITydasx:

— paboTa BBINOJHEHA TMOJIHOCTHIO, HO OOOCHOBaHMS IIAaroB peHIeHUs
HEJIOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYXICHHS HE SIBUJIOCH CIELHAIbHBIM
00BEKTOM MPOBEPKH);

— JOMYIIEHBI 0/IHa OIKUOKa WM €CTh JBa-TPU HEJA0YETA B BBIKIAAKAX, PUCYHKAX,
yeprexax Win rpadukax (ecau 3T BHUIBI paOOT HE SBISUIMCH CHEIHMAIbHBIM 00BEKTOM
IIPOBEPKH).

OtMmeTKa «3» CTaBUTCS B CIEIYIOMIMNX CITydasx:

— gomymieHo Oosee ofHOW omHOKM wWiIM Oojiee JBYX-TpEX HEJOUYETOB B
BBIKJIQJIKaX, 4YepTexax WiIM rpadukax, HO oOyuaromuiics oOnamaer o0s3aTeIbHBIMU
YMEHHSIMHU TI0 MIPOBEPIEMOM TEME.

OTMmeTKa «2» CTaBUTCS B CIEIYIOIINX CITydasx:

— JIOMYIIIEHBI CYIIECTBEHHBIE OIINOKHU, TIEMOHCTPUPYIOIIUE, YTO 00yJaroIIHiics He
oOnanaet 00s3aTeIbHBIMU YMEHUSMH 110 JAHHOW TEME B TIOJTHOM Mepe.

IIpoMeskyTOUYHASI JUATHOCTUKA

[IpoMeXyTOUHBI ~ KOHTPOJIb  IO3BOJISIET  YCTAaHOBUTH YpPOBEHb  OCBOCHHS
oOydJarmuMucs TMPOTPaMMHOTO MaTepuansa 10 OKOHYAHMU KaxkIoh ydeOHOU
YeTBEPTH/TPUMECTPA U Ha KOHEIl yueOHOro roja. BpeMs BeimomHeHUsT paboThl — 1 ypok.
B kouTponbpHOI paboTe 1erecoobpa3sHo obecreuuTh couYeTaHue 3alaHuil 0a30BOro u
MOBBIIIEHHOTO YPOBHEM.




