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[Ipumepnass pabGouass mporpamma (mamee — IIporpamma) mo mnpeamery «MaremaTuka»
aJipecoBaHa TIyXUM 0OydJarolIuMCs, MOJIy4aloluM OCHOBHOE o0Iee oOpazoBanue (Bapuant 1.2 O00).
[Iporpamma paszpaborana Ha ocHOBe DenepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTENLHOIO CTaHAApTa
OCHOBHOTO 00111eT0 00pa30BaHusl.

HNOACHUTEJBHASA 3AIIUCKA

Maremaruka, SBJISSICH OJHUM M3 CUCTEMOOOPA3yHOIIMX MPEIMETOB IIKOJbHOIO 00pa3oBaHU,
UIpaeT BAXKHYIO POJb B JIMYHOCTHOM M KOIHUTHBHOM pa3BUTUHU IIyXux oOyuaromuxcs. ConepikaHue
JAHHOTO Kypca COJCHCTBYET pa3BUTHUIO JIOTMYECKOI'O MBIIUIEHUS, OBJAJACHUIO pallMOHATbHBIMU
coco0amMu ¥ puéMaM# OCBOSHHSI MaTEMAaTUYECKOTO 3HAHMSI, OCO3HAHHUIO 3aKOHOB, KOTOPBIE JIS)KAT B
OCHOBE U3YyYaeMbIX SIBJICHHM, a TAKXKE CYILIECTBYIOLIMNX B3aUMOCBS3EH MEX/1y SBJICHUSMHU.

3HauuTeNbHA POJIb Kypca MaTeMAaTUKU JJISl OBJIAACHUS TIIyXUMH OOy4YarolMMUCS COLUATbHBIMU
KOMITETEHIUSIMHU, BKJIIOYas CIIOCOOHOCTh pellaTh 3HAYMMbIE Ul IMOBCEAHEBHOM >KM3HM YeEJIOBEKa
MIpaKTUYECKHUE 337ayd, YMEHHE HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U1 M3YyYEHHs] OKpYKarolen
JIEMCTBUTEIBHOCTH.

Copep:xaHue Kypca MaTEMaTHKH SBJISIETCS BaXXHBIM U JIJISl YCHEIIHOTO OCBOEHUS TPOIPaMMHOTO
MaTepuaia o ApyruM ydeOHbIM AUCLUUILIMHAM, ISl POJOJIKEHUS OOy4EHHs B CUCTEME HENIPEPHIBHOTO
o0Opa3oBaHus, A7 MOJATOTOBKU IOAPACTAIOIIETO MOKOJIEHUS K TPYIOBOW JESTENIbHOCTH — B CBSI3U C
HEOCTIOPUMON POJIbI0 MaTeMaTHKU B HAayYHO-TEXHUYECKOM IPOrpecce, COBPEMEHHOM MPOHU3BOJCTBE,
HaykKe.

VYueOnas mucuuminHa «MaremaTuka» ocauBaeTcs Ha ypoBHe OOO mo Bapuanty 1.2 AOII B
IIPOJIOHTMPOBAHHBIE CPOKU: € 5 110 10 KIIaCChl BKIIOYUTENBHO.

OCHOBHBIMH JIMHUSMH COJIEpKaHMsI ydeOHOTo Kypca B 5—10 Kimaccax SIBISIOTCS CIEIYIOIIHUE:
«Yucna u BeUUCIEHUD», «Anredpa» («AnredOpandeckrue BBIpAKEHU», « YPABHEHUS U HEPABCHCTBAY),
«Dynkuny, «I'eomerpus» («I'eomerpudeckune GUTYpHI U UX CBONCTBaY, «M3MepeHnEe TeOMEeTpUUIE CKUX
BEJTUYMHY), «BEepoATHOCTb U CTATUCTUKAY.

Pa3BuTne ykazaHHBIX JIMHHUI OCYILECTBISETCS MapajljIeIbHO: KaXkJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOW, HO TpH 3TOM B TECHOM B3ammojeicTtBuu. Kpome Toro, mx oObeauHsET
JoTMYecKasi COCTaBIISIIOIIAs, TPAAMIIMOHHO TpUCYyIlas MaTeMaTHKe U IPOHU3bIBAaloIIas Bce
MaTeMaTHYeCKHe Kypchl U coaeprxkareiabubie muHuu. ChopmymupoBanHoe Bo @PI'OC OO0 TtpeboBanue
«yMETb ONEPUPOBATh TMOHATUSMU: ONpEICICHNEe, aKCHuOMa, TeopeMa, J0Ka3aTelbCTBO; yMEHHUE
pacrno3HaBaThb UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBaHUSI M OTPUILIAHUSA BBICKA3bIBAaHUI» OTHOCHUTCS KO BCeM KypcaMm, a (QopMHpOBaHHE
JIOTMYECKUX YMEHHUH pacmpeesieTcs o BceM rojam ooydenus Ha ypoHe OOO.

B mpouecce ypokoB MareMaTHKH Tiyxue OOydaroliuecs 3HAKOMATCS C Pa3HOOOpa3HBIMU
MaTeMaTH4YEeCKUMH TMOHATUSMU W TEPMHUHAMHU, C MaTeMaTHyecKoi (hpa3eosiorueii, 4To MO3BOJSET
CTUMYJIMPOBATh pPEUYEBOE pa3BUTHE W MpPeooseBaTh ero Hepoctatku. U, Haobopot, Omaromaps
COBEPIICHCTBOBAHUIO CJIOBECHON peuYd MPOUCXOAUT Hambosee riry0OKoe M OCHOBATEIHLHOE OCBOCHHUE
MaTeMaTH4eCKOro 3HaHuA, (popMuUpoBaHHe aOCTPAKTHOTO MBILIUICHUS. B TaHHOM CBSI3U CyIIeCTBEHHAS
poJib B 00y4eHHH MaTeMaTHKe MPUHAATIEKUT cIOBY. B cooTBeTcTBUM O crienuduKoil 00pa3oBaTeabHO-
KOPPEKIIMOHHOM paboThl B XOJIe YPOKOB MAaTeMaTHKHU MpPeIyCMaTpUBAaeTCs MpEeAbiBICHNE BEpOaTbHBIX
WHCTPYKIUH, MOCTAHOBKA CJIOBECHBIX 3aJay, MOOYXKJAeHHE OOYy4aromMXCS K PACCyXICHHUSIM BCIyX,
KOMMEHTHUPOBAHHUIO BBITIONHSIEMBIX JIEHCTBUHN, OOBSCHEHUIO OCYIIECTBIEHHBIX OMEpalUid. YUUTENb
JOJKEH CO371aBaTh YCIOBUS, P KOTOPBIX Y 00YYAIOMIMXCS C HAPYIICHHBIM CIIyXOM OyIeT BO3HUKATh
MOTPeOHOCTh B PEYEBOM OOIIEHUU JJIS MOJTYYeHHUS TOM MM MHOW MareMaThdeckoi umHpopMaiuu, a
TakKe IUIAHUPOBAHUSA, BBITIONIHEHUS, TMPOBEPKU TMPAKTUYECKUX JACUCTBUI MaTeMaTHYECKOTO
COJIEp/KaHusl.

KoruutuBHasi cocTaBnsomas Kypca MaTeMaTHKHU TO3BOJIIET OOECHeuuTh Kak TpeOyemblid
CTaH/IapTOM HEoOXOAMMBIN (0a30BBIN) YpOBEHbh MAaTEMaTHYECKOW TOATOTOBKH, TaK U IOBBIIICHHBIN
ypOBEHB, HEOOXOAUMBIH JIIsl YTITyOIEHHOTO U3YUCHHUS TIPEAMETA.

Kypc mareMaTuku MMeeT SIpKO BBIPKEHHYIO BOCIHTATENbHYIO HampaBi€HHOCTb. biaronmaps
pazHoOOpa3HBIM BHAAM JESATEIBHOCTH U (opMaM OpraHu3aluu padoThl OOyYAIOMIMXCS Ha YpOKax
MaTeMaTHUKUA MPOUCXOAUT BOCHHUTAHHUE IIEJICYCTPEMIEHHOCTH, BOJHM, HACTOMYMBOCTH, OCO3HAHHOM
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NOTPEeOHOCTH JOBOJMTH HauyaToe JeJ0 [0 KOHIA. BBIMONHAS Te WM MHbIE 3aJaHus, TIyXue
oOyyJaronuecst 0CO3HaIT, 4TO HEOpPEKHOE OTHOIIECHHE K padoTe, OTCYTCTBUE COCPEIOTOUCHHOCTH NpPHU
pelIeHIH IPUMEPOB, 3a71a4, OCYIIECTBICHNHU TpaduuecKuX padoT U Ap. 00yCIOBINBAET BOSHUKHOBEHHE
omunbok. OcymiecTBiss ACATEIBHOCTD B TPYIIE, B MOArPyIIax, Mapax, oOyJarouiecs ¢ HapylneHueM
ciiyxa ydarcsi OeCKOH(IMKTHBIM CIoco0aM perieHus: MpoOJIeMHBIX CHTYalluid, CIIOPHBIX BOIPOCOB,
MPUHSATUIO HHOTO MHEHHSI, YBaXKCHHUIO K TOUKE 3PEHHUS APYrOro YeJIOBEKa.

CopneprxaHne ypOKOB MAaT€MaTHKH IMO3BOJISIET TaKKe 00EeCIeYnBaTh ICTETHUECKOE BO3CHCTBUE
Ha JIMYHOCTh, B YaCTHOCTH, 33 CUET MPEIBSIBICHUS aKKYPAaTHO BBITIOJHEHHBIX JUIAKTHYECKHX MOCOOUH,
aHaM3a U300paKEeHUH, IPEJICTABICHHBIX B yYeOHUKE, BKIIIOYasi TEOMETPUIECKAN MaTepHall.

OcBoenne TriayxuMu  OOYyYarOIIMMHUCS  TPOTPAaMMHOIO  MaTepuaja 10  MaTeMaTHKe
OCYIIECTBIISIETCS MPEUMYIIECTBEHHO HAa YPOKax IOJ PYKOBOJCTBOM yuuTelnst. OJHAKO Ui TPOYHOTO
OCBOEHHS COJIEpKaHHS Kypca TpeOyeTcst MpeayCMOTPETh PETYIIIPHOE BBIMOJIHEHHE JOMAITHUX 33JaHUH,
WCKJTIOYasi JTHU TIPOBENICHHWSI KOHTPOJBHBIX paboT. Ilpm ompexneneHun coaepkaHuss W 00bEMa
JOMAIIHEr0 3aJaHdsi HEOOXOJWMO YYeCTh HEIOMYCTHMOCTh IEPErpy3Kd OOYyJaromuXxcs y4eOHBIM
MaTepUAIIOM.

[Iporpamma mnpemycmaTpuBaeT OBJAJEHHUE TEMATUYECKOM M TEPMUHOJIOTUYECKON JIEKCHKH,
KOTOpasi JOJDKHA BOWTH B CJIOBAapHBIA 3amac TIIyXUX OOYdYalomMXCs 3a CYET IeIeHaNpaBIeHHON
OTpabOTKHU, MPEXK/Ie BCETO, 3a CUET BKIIOUYECHUS B CTPYKTYPY CIOBOCOYETAHUM, IPEII0KEHHA, TEKCTOB,
B T.4. B CBS3U C (OPMYIUPOBKOH BBIBOJIOB, BBIJBIDKEHHEM THIIOTE3, O(MOPMIIEHHEM JIOTHYECKHX
paccyxieHuii, NpuBeIeHUeM J0Ka3aTeabCcTB 1 T.1.

Ipunyuner peanusayuu-oopazosamenbHo-KOPPEeKYUOHHOU padombl HA YPOKAX MAMEMAMUKU.

B cooTtBeTcTBHU C npunyunom HayyHocmu B Xolle 00paz0BaTEIHFHO-KOPPEKIIMOHHOTO MPOIlecca
MPeyCMaTPUBAETCS, BO-TIEPBBIX, BEIOOP U MPEIbsIBICHNE MaTepralia B COOTBETCTBHH C TPEOOBaHUSIMH
U JOCTM)KEHMSIMM COBPEMEHHOW HayKd, BKIJIIOYash MaTEeMaTHKy, NMEAaroTuKy, CypIOIEeNaroruky U Jp.
Bo-BTopsiX, npuodpeTaemble 00y4JarOIMMHUCS 3HAHUSI TOJIKHBI OBITH CUCTEMHBIMU. Bocrpusitie HOBoro
mpescTaBisieT coboi mpoiecc, B KOTOPOM KakJI0€ BIIEPBBIE OCBaMBAeMOE SIBJICHHME, TOT WU HHOM
HE3HAKOMBIN OOBEKT paccMaTpHUBAIOTCS B CHUCTEME Pa3HOOOpPa3HBIX CBA3CH C MHBIMU SIBICHUAMU U
00BEKTaMU: CXOJHBIMM W OTJIIMYHBIMU. B-TpeTbux, mnpeabsBiseMblii MaTepuan JOJDKEH ObITh
JIOCTOBEPHBIM, pacrojiarath MOJJIMHHBIM Hay4YHbIM OOBsICHEHHEM. B KOppeknoHHO-00pa3oBaTeIbHOM
MpolLecce Ha ypoKax MaTeMaTHKW HE JOIMyCKaeTcsl By/lbrapu3alus, 4Ype3MepHas YIpOIIEHHOCTb
U3JI0’KEHUS 3HAHUM CO CCBUIKON Ha 0COOEHHOCTU 00YyYaromuxcs, 00yCIOBICHHbIE HAPYIIICHHUEM CITyXa.
B cootBercTBMM € JaHHBIM MPUHIUIOM HPEIyCMaTpPUBAETCS BOIUIOHICHHE MaTEeMaTHYECKUX
MIpeJICTaBICHUIM U MOHATUN B TOYHBIX CIIOBECHBIX 0003HAUYCHHUSX, onpeaeneHusXx. Kpome Toro, BaKHbIM
YCIIOBUEM MPUHLIMIIA HAYYHOCTH SBJISICTCS Takas oOpraHu3anus o0pa3oBaTeIbHO-KOPPEKIIMOHHOTO
mporecca, Korja y TIyxux oOydaromuxcs Qopmupyrorcss abcTpakuuu W 00OOIIEHHS Kak
SMIUPUYECKOTO, TAK U TEOPETUYECKOTo THUMA. DTO MpEroaraeT MOCTHKEHUE BHYTPEHHUX CBS3EH U
3aKOHOMEPHOCTEH MaTeMaTU4YecKuX SIBJICHUU, OTHOIICHWM, 3aBHcUMOCTeil. HayuHocTh B oOyueHuuU
MatemaTuke (anredpe, reoMeTpuu) OOecleyrBaeTcsl Takke 3a CuéT MpeNoCTaBIICHUs Marepuana,
Kacarollerocs HCTOPUYECKOTO Pa3BUTHUS ITON HAYKU U €€ COBPEMEHHBIX TOCTHKEHUIA.

B cooTtBercTBUM ¢ npunyunom pazeusaroujeco obyuenuss Tpedyercs odbecreunBaTh CTAHOBICHUE
M03HABATEIBHBIX U TBOPYECKUX CIOCOOHOCTEH OOyyarouiuxcs, ynpaBlIeHHE TeMIaMH U COJEp>KaHUEM

2

! Ha ypokxax npoBomutcs crienmanbHas paboTa Hajl MOHUMAHUEM, TIPMMEHEHHEM B CAMOCTOSITENBHOM PEYH, BOCTIPUATHEM
(CITyXO3pUTENbHO W /WM Ha CIYX C YIETOM YPOBHS CIYXOPEUYEBOTO PAa3BUTHS OOYYAOIIMXCS) M JOCTATOYHO BHATHBIM U
€CTECTBEHHBIM BOCIIPOHM3BEICHNEM TEMAaTHYECKOH M TEPMHHOJIOTHYECKON JEKCHKH, a TaKKe JIEKCHKH MO OpraHW3aln
y4eOHOHN NesITeNbHOCTH 00ydJaromuxcsi Ha ypoke. YacTh JAHHOIO PEedeBOro Marepuaia, y)Ke€ 3HAKOMOTO OOyJaroluMcs,
MOXET OTpabaThIBaTHCS HA KOPPEKIMOHHO-Pa3BUBAIONIMX Kypcax «Pa3BuTwe BOCIIPHATHA W BOCTIPOM3BENCHMS YCTHOU
pedr» TpH COBMECTHOM IUTAaHWPOBAHUH PaOOTHI ydHTeIeM-TIPEIMETHIKOM M ydUTeneM-ae(eKkTonorom (Cypaorneaarorom),
peanu3yioniM JlaHHBIe Kypchl. Ha KOppeKIMOHHO-pPa3BHBAIOIIMX KypcaX Yy OOYJarOmMXCsl 3aKpeIUIIOTCS YMEHUS
BOCHPHUATHS (CIIyXO3PUTEIbHO W/WIM HA CIyX C y4ETOM YPOBHS MX CIyXOPEUEBOrO PAa3BHUTHSI) W JOCTATOYHO BHSTHOI'O U
€CTECTBEHHOT'O BOCIIPON3BEACHHS JAHHOTO PEYEBOr0 MaTepuana.

2 TIpuHIMIBI KOPPEKIMOHHO-00pa30BaTENbHOM PabOThl Ha ypoKax MaTeMaTWKu ompeaenedsl mo H.M. Haszaposoit u
I'.H. batoBy. Cm. Hazaposa H.M., batos I'.H. Marematrka ¢ merognkoil npenogasanus. Jlekmmu. s cryn. ned. ¢-ta. —
M.: U3g-8o MI'OITY, 1998. — C. 47 —57.
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WX MaTeMaTHYeCKOTO Pa3BUTHS 3a CUET COOTBETCTBYIOIIMX BO3ACHCTBHA. B pesympraTe oOyueHUE
Oyzet «BecTm» 3a coboii pazsutue. [Ipu 3ToM TpeGyeTcs npenbsBICHNE MaTeprana ¢ y46TOM 0COOBIX
o0pa3oBaTeNbHBIX TOTPEOHOCTEH, pEYeBbIX M IO3HABATEIbHBIX BO3MOYKHOCTEH, WHAWBUIYaTbHBIX
ocobeHHOCTEH riyxux oOydaromuxcsi. Kpome Toro, mpeaycMarpuBaeTcsi BKIIOYEHHE B COJCpKAHUE
YPOKOB KakK pPENpOIyKTHBHBIX 3a/JlaHUM, TaK W CO3/aHUE CUTyallull MO3HABATEJIBLHOIO 3aTpyJHEHUS,
3aJlaHuil MpoOJIeMHOro Xapakrepa. B ducne TUIOB 3aaHull MpeaycMaTpUBAETCAd BBICOKUM YAENbHBII
BEC TAKHX, KOTOpPbIE TPEOYIOT aKTUBHOT'O MCIIOJIb30BAHMSI CJIOBECHOM peUH.

C yuérom npunyuna eocnumvléarowe2o 00OyueHuss TPOTPAMMHBIA MaTepuan IO0JDKEH OBITh
OpUEHTUPOBAH Ha Pa3BUTUE Yy TIYXUX OOYYAIOLIMXCS MOJOXKHUTEIBHBIX MOpAIbHBIX U HPABCTBEHHBIX
KadecTB. Y4YeOHBI MaTepual Ha3BaHHOTO Kypca oOOJamaeT 3HAYUTENBHBIM BOCHHUTATEIEHBIM
MOTEHIMAJIOM, B CBSI3U C YeM JOJDKEH MCIOJB30BATHCS VI PACHIMPEHHs KPyro3opa oOydarommxcs,
pa3BUTHS KYJIbTYpPhl YMCTBEHHOTO TPY/a, COBEPILIEHCTBOBAHUS HABBIKOB pallMOHAIBHON OpraHU3aluu
pabote! u ap. K 3HaunMbIM (akTopaM peanu3aluy NPUHIUIA BOCIUTHIBAIOIIET0 00y4YEeHUsI OTHOCATCS
riyOOKOoe 3HaHHe MpeIMeTa YYUTENIEeM, MHTEPEeCHOE U JOCTYHHOE JuId OOy4arouluxcs HM3JI0KEHUE
Marepuana.

Ipunyun ceasu oOyuenus c ocusHvio TpeOyeT, 4YTOObl MpPH OCBOCHWM 3HAHUM TIIyXue
00ydJarommecs, C OJIHON CTOPOHBI, ONMUPATUCH HA COOCTBEHHBIN )KM3HEHHBIN U MPaKTHUYEeCKU# ombIT. C
Ipyroil CTOpPOHBI, BaXXHO OOECHeurBaTh MPUBJICUECHHE MPUOOPETEHHBIX 3HAHUM W yMEHHH B
MTOBCEIHEBHOM KU3HEHHOU MPAKTHKE, B Pa3HbIX BUJAX JleATeNbHOCTHU. [IpenycmaTpuBaeTcs peryispHoe
03HaKOMJIEHHE OOy4aroUIMXcs ¢ TeM, KaK YeJIOBEK HCIIOJIb3yeT MaTeMaTUYeCKUE 3HAHUS B Pa3IMUHBIX
COLIMANIbHO-OBITOBBIX CUTYAIHUsIX, HA POU3BOJACTBE U T.II.

Ipunyun npournoeo yceoenus 3uanuti 0co00 3HAYMM B 00pa30BaTEIbHO-KOPPEKIIMOHHON paboTe
B CBS3M C OCOOEHHOCTBIO OOY4YalOIIUXCSl C HapylIEHHWEM CcllyXa CpPaBHUTEIbHO OBICTPO 3a0bIBaTh
OCBaMBaeMblii ydeOHBIM MaTepuall. B maHHO#W CBsI3M 171 aJCKBAaTHOTO OCO3HAHUS W IPOYHOTO
3allOMUHAHUsl MaTepuaiga TpeOyeTcs Omopa Ha BCE COXpPaHHbIE aHAIM3aTOPhl, HCIOJIb30BaHUE
KMHECTE3MYECKUX OIIYIIEHUH B BOCHPHUSITUHM MaTeMaTHYECKHX OOBEKTOB. BakHBIM Takke SBISETCS
YBSI3bIBAHHE BHOBBH 3allOMHHAEMOI0 C paHee IMOJyYeHHBIMH 3HAHUSMHM, BKJIIOYEHHE HOBOTO 3HAHUS B
YK€ CIIOKHUBIIYIOCS CHCTEMY; pa3BUTHE CIOCOOHOCTHM K OIOCPEIOBAaHHOMY 3allOMUHAHHUIO,
COBEPIICHCTBOBAHWE COOTBETCTBYIOIIMX MBICIUTENbHBIX NpuéMoB. Tpedyercs mpeaycMOTpeTh
CUCTEeMAaTUYECKOE HCIOJIb30BaHUWE YIPAXHEHUI Ha TMOBTOPEHHE U 3aKpelUieHuEe MPOUJECHHOTO
MaTepuaia ¢ BKJIOYEHHEM B TOBTOPEHHUE SJIEMEHTOB HOBHU3HBI.

Ipunyun ucnonv3osanusi Haeaa0HOCMU  TIPEAYCMATPUBAET IMOCTENEHHBIM Mepexoa  OT
HarJIITHOCTU K CJIOBY, COUYETAaHUE HArJIAJHOCTU CO clIoBOM. Peanmmzanusi TaHHOTO IpUHLUIIA Tpedyer
yuéTa TOTO, YTO HATJISAHbIC BUJbI MBIIUICHUS HAXOAATCS B TECHOM B3aWMOJEWCTBHU CO CJIOBECHO-
JIOTUYECKUM MBbIIIIeHHEeM. JaHHOe B3aMMOJIEHCTBHE HAYMHAETCS C MBICIEHHOTO (OpPMHUpPOBaAHUS
HarJIIHBIX 00pa30B HA OCHOBE CIOBECHOTO TEKCTa (HampHuMep, YCIOBHS 3a7aun) B popme mepeBoaa Ha
S3BIK 00pa30B coJepkKaHMsI ATOr0 TEKCTa (3ajauu) — YCTHOTrO JMOO MUChMEHHOro. B maHHOM ciiyuae
HarJIAHBIA MaTepuan NpeacTaéT B BUIE BHEIIHEW OMOPHI BHYTPEHHUX JCUCTBUN, KOTOPHIE BHITIOIHSIET
rIyxoil oOywaromwuiicss moj pykoBoJACTBOM menarora. [lo mepe oBiageHHss MaTeMaTHYeCKUMU
MOHATHAMH, a0CTPAKTHO-JIOTMYECKUM MBIIUICHUEM TJIaBHOE COJAEp)KaHHE B OOyYEeHHMM MaTeMaTHKHU
COCTaBIISIIOT HE CaMM TMPEIMETHI, SBICHHS, a CYIIECTBYIOIIUE MEXAY HUMHU CBS3U U OTHOIICHHS.
OOBIYHOM HAIJIATHOCTH CTAaHOBUTCS HEJIOCTAaTOYHO, B CBA3M C YeM BCTYNAeT B CHIYy HPUHYUN
mooenupoganusi. OH He MPOTHBOIOCTABICH MPUHIUIY HAIJISAHOCTH, a SBJISIETCS €ro BhICIIEH
cTyneHbto. biarogaps MoenupoBaHuio riryxue o0yJarolyecs B HarJsAHOM BUie (ITOCPEJICTBOM CXEM,
rpaduKoB, YepTexkeil) 0CBauBarOT METOJbI M CIOCOOBI MO3HAHMS M3y4aeMbIX OTBJICUEHHBIX CBs3€ U
OTHOIICHUH MEXIy NpPEeIMETaMM, SBICHHSAMM, IIOMCKAa HOBBIX BHYTPEHHHUX OTHOLUEHUH U
3aBUCHUMOCTEH. B cBOlO oyepenb, HEYMEPEHHOE HCIIOJIB30BAHUE CPEICTB HArJSJHOCTH MOXKET
OTBJIEKaTh OOyYarOIMXCsA OT MOCTaBJIEHHON Mepel HUMU y4eOHOH 3aaa4uu. B cOOTBETCTBUM € 3TUM He
npeaycMaTpuBaeTCs 3aJepKKa Ha HarjsiIHBIX (opMax neicTBUi, clIocOOOB BHITIOTHEHUS 33/1aHUH B TeX
cllyyasiX, KOrjla y TIIyXux oOydarouuxcsi copMupoBaHbl MbICIIEHHbIE 00pa3bl 3THX AeicTBUN. OHAKO
[P BO3HUKHOBEHUM TPYJHOCTEW B CBSI3U C OCBOEHHUEM MaTepuasa, MPeACTaBIEHHOIO B OTBICYEHHOMN
¢bopme, mpeycMaTprBaeTCs BO3BpAIeHUE K HArJIAJHO-IIPAKTUYECKOH OCHOBE 3aJ[aHusI.
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IHpunyun unousuOyanbHO20 NO0X00a K 00y4aoOwuMcs B YCIOBHUSX KOJUIGKTMBHOTO OOydYeHUS
MaTeMaTHKe MpeaycMaTprUBaeT Y4€T TOro, YTO YMCTBCHHbBIE, PEUEBhIE, KOMIICHCATOPHBIE BO3MOKHOCTH
TIIYyXUX OOy4aloUmIMXCs pa3iudHbl. B 3TOW CBs3M TpeOyeTcss WHIANBUAYAIM3ANMS 3aJaHUi 110
KOJIMYECTBY U COJACPIKAHUIO, IPETYCMATPUBAIOTCS PA3TMYHBIC MEPBI TOMOIIH PA3HBIM 00YYarOIIUMCH.

Ipunyun onopvl 6 o00yyeHUU Mamemamuxe HaA 300poGble CUNbL 0OyUarwe2ocs Tpeoyer
KOPPEKIIMOHHOW HANpaBIIEHHOCTH 00pa30BaTeIbHOrO Tporecca. [yxue oOydaromuecs OBIIAJIEBAIOT
MaTEeMaTHYCCKUMH 3HAHUSMHU TPEHMYIIECTBEHHO TIOCPEJACTBOM CIYXO3PHUTEIHHOTO BOCIPHSITHS
y4e0HOTO Marepualia ¢ aKTUBHBIM IPUBIICYCHUEM COXPAHHBIX aHAIM3ATOPOB, MOJKPEIUISSI U PACIIAPSIST
MOJTy4aeMble 3HAHUS Oaroaapsi MPaKTUIECKON JIEATEIIBHOCTH, YYBCTBEHHO, JIBUTATEIBHO, OCA3aTEIIHHO
BOCIIPHHUMAsT MaTeMAaTHYECKUE OOBEKTHI M SBJICHHS. Pa3zHOOOpa3HbIe BHUJBI JICATCILHOCTH, HArpyXKas
pa3IMYHBIC aHAIM3ATOPHI, Yalle WX COYCTAHWS, MO3BOJIIOT CO37aBaTh B CO3HAHHWH OOJiee SICHBIC U
MIPOYHBIC 00pa3bl MOHATHS H3y9aeMOT0 MaTEMaTHIECKOTO MaTepraa.

Ipunyun oesamenvHocmHuo20 nooxoo0a OTPaXKAaeT OCHOBHYIO HAIIPaBIEHHOCTh COBPEMEHHOM
CUCTeMBI O00pa30BaHUsI TIIYXOTO OOYYaIOMErocs, B KOTOPOW JIEATSIBHOCTh PACCMATPUBACTCS Kak
nporiecc GOpMUPOBAHUS 3HAHUN, YMEHUI ¥ HABBIKOB U KaK YCIIOBHUE, 00SCIICUNBaIOIIee KOPPEKITMOHHO -
Pa3BHBAIOIIYIO HAMPABJICHHOCTh 00pa30BaTeIBLHOTO mporecca. Ocoboe MeCTO B pealM3aliy JTaHHOTO
MPUHIMIIA OTBOAMUTCS TPEAMETHO-TIPAKTHUECKON JESITeTLHOCTH, KOTOpas paccMaTpUBaeTCs Kak
CPEJICTBO KOPPEKITUU M KOMIICHCAIIMH BCEX CTOPOH MCUXHUKH TIIYXOT0 00yJaroIerocsi — B COOTBETCTBUHU
C TICUXOJIOTHYECKOM TEOPHEHN O NESITEIbHOCTHON JETEPMUHAIIUN TTICUXUKHU.

Ipunyun eouncmea obyuenus mamemamuxe C pa3UMuUeM CIOBECHOU pedu U Hepedesblx
ACUXUYeckux npoyeccog OOYCIOBJICH CTPYKTYpOW HapymieHUs, OCOOBIMH 00pa30oBaTeIbHBIMHU
MOTPEOHOCTAMHU TIYyXHX OOydJaromuxcs. B COOTBETCTBHM ¢ 3THM B XOJIe YPOKOB TpeOyeTcs yaelsTh
BHHMaHHE pa0bOTe HaJ MaTeMaTHUECKOH TEPMHHOJIOTHEH, pacIIupsTh 3armac MOJeied W BapHaHTOB
BBICKa3bIBAHUM MaTeMaTH4YeCKOro cojepkanus. OBlIaiecHHMEe CIOBECHOM pEYbl0 B XOJE YPOKOB
MaTeMaTHKH (anreOpbl, TeOMETPUH) SBJIAETCS YCIOBHEM NAIbHEUIIEro U3y4eHUs STOM TUCIUIUIMHBIL, a
TaK)K€ OCBOEHUS IMIMPOKOTO Kpyra MaTeMaTHUECKUX U KUTEHCKUX MOHSATHI, UCIIOIB3YEMBbIX B O0OUXO/IE.

[lenenampaBneHHas padoTa 1Mo pa3BUTHIO CIIOBECHOM peu (B YCTHOW M MUChbMEHHOU dopmax), B
TOM YHCJI€ CIYXO3PUTEIHLHOTO BOCIIPUATHS YCTHOU PEeUH, peYeBOro CliyXa, MPOU3HOCUTEIHHONW CTOPOHBI
peun (Tmpexe BCero, TeMaTuYeckKol U TEPMUHOJIOTUYECKOM JIEGKCUKH y4eOHON TUCIUIUIMHBI U JIEKCUKU
110 OpraHU3aliy Y4eOHOH eATeIbHOCTH) TIpeyCMaTPUBAETCS Ha KakIOM ypoke®,

B mnponecce ypokoB maremaTtuku TpeOyeTcsi OJHOBPEMEHHO C pa3BUTHEM CJIOBECHON peuu
ofecrieunBaTh Pa3BUTHE y TIYyXHX OOYYAIOIIMXCS APYrUX MCHUXUYECKHX IpolieccoB. B wacTHOCTH,
MpelycCMaTpuBaeTCsi PyKOBOACTBO BHHMaHUEM OOYyYalOMIMXCs 4Yepe3 MOCTAHOBKY U aHAJIN3 y4eOHBIX
3aa4, a TaKXKe COCpPelIOTOYEHHE M TMOJJIepKaHue BHUMAHUS 3a CYET MPHUBJICUEHUS CPEACTB
HarJIJHOCTH, BHJIEOMATEPUANIOB, JOCTYIHBIX MO CTPYKTYPE U COJCPKAHUIO CIOBECHBIX MHCTPYKIUH.
Pa3BuTne mamsaTu oOecrieymBaeTCs MOCPEICTBOM COCTABIICHUS CXEM, aHAIW3a COJAep KaHus TaOmuil,
TEKCTOBBIX 3a/ay. Pa3BuTHEe MBINUICHHMS M €ro omepanuii obOecredunBaeTcs 3a CYET YCTAaHOBICHUS
MOCJIEIOBATEIbHOCTH BITIOJIHEHNUS BHIYMCIUTENbHBIX ACHCTBUM, TPUUNHHO-CIEACTBEHHBIX CBSI3EH U p.
B o0pa3zoBaTenbHO-KOPPEKIIMOHHON paboTe cieayeT craenaTh aklEeHT Ha Pa3BUTUU Yy OOydaromuxcs
CJIOBECHO-JIOTUYECKOTO MBIILIEHUS, 0€3 Yero HeBO3MOKHO IOJIHOIICHHO PAaCCyXIaTh, JI€1aTh BBHIBOJIBI,
OCYILIECTBIISITh BBIABIKEHUE U MPOBEPKY TMIOTE3. B AaHHON CBA3M mMporpaMMHBIA MaTepualn JOJLKEH
M3NarathbCsl y4uTeleM SICHO, TMOCIEAO0BAaTENbHO, C BKIIOYEHHEM CHCTEMBI apTyMEHTOB M IOJHBIM
O0XBaTOM TeMbl. BaxkHasi polib B pa3BUTUHU Y TIIYXUX OOYYAIOUIUXCS CIIOBECHO-JIOTMYECKOTO MBIILICHUS
MIPUHAICKUT OOCYKICHHUIO U BBIBEACHUIO (POPMYJI, MOJEIMPOBAHUIO MPAKTUYECKUX 3a/1a4 C TIOMOIIBIO
(dhopMyI, BBITIOTHEHUIO BBIYUCIEHUH 0 (hopMynaM u Jp.

B cooTBercTtBUM ¢ npunyunom unmencuguxayuu peuegozo odujenus (KOMMYHUKATUBHOCTH)
TpeOyeTcs cCo37aHne Ha ypoKaxX MaTeMaTUKU CUTYalluil peueBoro oomeHus. [yis 3Toro, kKak U Ha JTamne

3 Pabota 10 pasBUTUIO BOCTIPUATHS M BOCIIPOM3BEIEHHS YCTHOW PEYM HE JOIKHA HApyHIaTh eCTECTBEHHOTO XOJa ypoOKa,
MIPOBO/INTCS Ha 3Tarax 3aKkpelvieHHs W MOBTOpEHWs ydeOHOro marepuaia; B XOJ€ ypoka oOecnednBaeTcs KOHTPOIb 32
MIPOM3HOLIEHNEM O00y4YalomuXxcs, IMOOYXKJIEHHe K BHATHOM M €CTeCTBEHHOH peud C HCIOMb30BAHHEM NPHHSATHIX
METOJMYECKHUX TPUEMOB PabOThl, Ha KaKJAOM YpOKE MperycMaTpuBaeTcsl (POHETHUECKask 3apsi/ika, KOTopasi IPOBOASTCS HE
6onee 3 -5 MUHYT.
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HOO, BaXxHO MPaKTUKOBATh Pa3IUYHbIE (POPMBI PadOTHI TIYXUX O0yUArOIIUXCS: TapamMu, OpUragaMu u
np. Jauaeie ¢GopMbl pabOThI, HAPSAYy C WHBIMH, IO3BOJSIOT OCYIIECTBISTH KOMMYHUKATHBHOCTH
y4eOHOTO MaTeMaTH4eCKOTO MaTepuaia M caMoil OpraHum3alnuu padoThl Ha YpOKe, aKTHBH3UPOBATH
«MaTeMaTUYECKU» CIOBaph, «MAaTEMaTHUECKYI0» (hpa3eosIoruio, COBEPIICHCTBOBATh y 00YyUaIOMIUXCS
YMEHHUS JIOKa3blBaTh, pAacCyXIaTb, (OpPMYyTUpOBaTH BBIBOJBI, W3BICKaTh W aHAIU3UPOBATH
MHGOPMAIIUIO MATEMATHIECKOTO COJICPKAHMSL.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHON pabOTHl MOTYT OBITh HMCHOJIB30BAaHBI HU(POBBIC
TCXHOJIOTMHM, K KOTOPBIM OTHOCAT I/IH(i)OpMaIII/IOHHO -O6p330BaTeJII)HI>Ie CpCabl, BHGKTpOHHBIfI
00pa3oBaTeNbHBIA peCypC, AMCTAHIIMOHHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, JICKTPOHHOE O0Y4eHHUE C
IIOMOIIIBIO MHTCPHETA U MYJIbTUMEAHA.

[IpeumymecrBamu HCIIOJIE30BaHUsA OUQPPOBBIX  TEXHOJIOTHA B 00pa3oBaTENIbHO -
peadMIIMTAIIMOHHOM TIpOIecce SBISIOTCS JOCTYITHOCTh, BapUAaTHBHOCTH, HArJSIHOCTH OOydYeHUS,
oOpaTHasi CBSI3b Yy4UTENs C OOYYaIOMIMMUCS, TOCTPOCHHWE WHAMBUIYAILHOW TPACKTOPHU H3YUEHUS
y4eOHOro Marepuaia, OO0ydeHHE ¢ TPUMEHEHHEM HHTEIUICKTYAIbHBIX CHCTEM TOMICPKKU (IIs
ajantaguy  y4yeOHOro Marepuaiga K OCOObIM 00pa30oBaTENbHBIM MOTPEOHOCTSIM OO0Y4aroIIUXCs).
Opranuzanusg oOy4eHHs] Ha OCHOBE IM(POBBIX TEXHOJIOTUH  TO3BOJSET aKTUBU3MPOBATH
KOMIIEHCATOPHBbIE MEXaHHU3Mbl OOYyYaIOLIUXCS, OCYLIECTBIATH 00pa30BaTEIbHO-pEaOUINTAIIMOHHBIN
TIpoIiecc Ha OCHOBE TIOJIMCEHCOPHOTO MOIX0/a K MPEOA0ICHUI0 BTOPHYHBIX HAPYIICHUH B Pa3BUTHH.

HI/I(prBI)Ie TEXHOJIOTMKM  MOTYT HCIIOJb30BaThbCAd B PA3JIMUYHBIX Bapualusax: B BHUIC
MYJbTUMEIUMHBIX Tpe3eHTalui, Kak y4eOHMK U paboyas TeTpajab, B KayecTBE CJOBaps WIHU
CIIpaBOYHHKA C yqe6HBIMH BI/IJIGO(i)I/IJ'H)MaMI/I, KaK TpeHamép JJId 3aKpPCIJICHUS HOBBIX 3HaHUA WIHA B
BHJIE TIPAKTUYECKOTO TOCOOHUS.

Nudopmanmonno-oOpa3zoBarenbHas cpea 00pa30BaTEIBbHOTO YUPEKACHHS, OpPraHU30BaHHAS C
WCTIOJIb30BaHNEM IU(DPOBBIX TEXHOJIOTHH, TOJIKHA 00SCIICeYHBATD:

— UH()OPMAITMOHHO-METOIUICCKYIO TIOIJIEPIKKY 00pa30BaTEeIbHOTO IMpoIecca ¢ yI€ToOM 0COOBIX
00pa3zoBaTeNbHBIX MOTPEOHOCTEH 00YJAIOIINXCS C HAPYIICHUEM CITyXa;

— IUTAaHUPOBAHUE 00PA30BATEIHLHOTO MPOIIECCA U €T0 PECYPCHOTO 00ECTICYCHUSI B COOTBETCTBUU C
(dbenepanbHBIMUA TPEOOBAHUSMU OCHOBHOTO 00IIET0 00Opa30BaHMs;

— MOHHUTOPHUHT W (HKCAMI0O XOJa W Pe3ylbTaToB 00pa30BaTENBHOTO Tpolecca JUis
OTCJICKUBAHMSI JMHAMUKN YCBOCHHS y4eOHOTO MaTepralia 00y4aronuMICs ¢ HApYIICHUEM CITyXa;

— yu4€T CaHHMTapHO-3MHUICMUOJIOTHYCCKUX TpeOOBaHMI TIpU OOYYCHHHM INKOJIBHUKOB C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS (C HAPYIICHUSMU CITyXa);

— COBpPEMEHHBIC MPOLEAYPhl CO3JaHuWs, MOUCKa, cOOpa, aHaiam3a, OOpPaOOTKH, XpaHCHUS U
npecTaBICHUs HHPOPMAIINH;

— JIMCTAaHIIMOHHOE B3aMMOJCHCTBHE BCEX YYACTHHKOB 00pa30BaTENIBHOTO  Ipolecca
(oOydaronuxcsi ¢ HapyImICHHEM CIIyXa, UX POJUTENeH (3aKOHHBIX MPEICTABUTEIICH), MEeIarorndecKux
pabOTHHUKOB, OPraHOB YIIpaBJIcHUS B cdepe 00pa3oBaHUs, OOINECTBEHHOCTH), B TOM YHUCIE TPH
peanu3aiyu JUCTaHIIMOHHOTO 00pa30BaHMSI.

B pesynbrare wucmosib30BaHUS THQPPOBBIX TEXHOJIOTMH B 00pa3oBaTeIbHOM Ipolecce Y
00y4arIuXxcs ¢ HApYIICHUEM cliyxa (JOPMUPYIOTCS YEThIpe BU/IA IIMPPOBOH KOMIIETCHTHOCTH:

*rH()OPMAITUOHHAS U MEAMAKOMIIETCHTHOCTh (CIIOCOOHOCTh PaboTaTh C Pa3HBIMHU IU(PPOBBIMU
pecypcami),

*KOMMYHUKaTHBHasl (CHOCOOHOCTh B3aUMOJIEHCTBOBATH MOCPEJICTBOM 0JI0TOB, (POPYMOB, YaTOB U
ap.),

*TeXHHUYecKas (CIOCOOHOCTh MCIIOIb30BaTh TEXHUUECKUE U TPOTPaMMHBIE CPEJICTBA),

*roTpeduTeNnbekas (COCOOHOCTh pellaTh ¢ MOMOIIBI0 HU(POBBIX YCTPOWCTB M HMHTEpHETa
pa3nuyHble 00pa3oBaTeIbHbIC 3a/1a4H).

Llenv yuebHou Oucyuniunsl 3aKIOYAETCS B 00€CIICUCHUH OBJIAJICHUS TIYXUMHU O0Y4arOIUMUCS
HEOOXOUMBIM (OTpEeAesIeMbIM CTaHIApPTOM) YPOBHEM MAaTeMaTH4eCKOW MOArOTOBKHM B €IUHCTBE C
Pa3BUTHEM MBILUIEHUS U COLUAIBHBIX KOMIETEHIUH, BKITIOYAs:
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— (opMupOBaHUE HEHTPAILHBIX MATEMATUYECKUX MOHATHH (UMCII0, BETUYNHA, T€OMETPHUYECKAs
¢durypa, TmepeMeHHas, BEpPOSATHOCTh, (YHKIHSA), OOCCIEUMBAIOIIUX  IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs 00yJArOIIUXCS;

— mojBeAeHHe OOy4aromuXxcs Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3ZHAHHIO B3aWMOCBS3H
MaTeMaTUKd M OKPYKAIOLIETO MHUpa, I[OHMMAaHHE MaTeMaTHKM KaK YacTH OOIIeH KyJIbTyphl
YeJI0BEYECTBA;

— pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYydaroUIMXCsl, TTO3HABATEIBHOM
aKTUBHOCTH, UCCIIEJJOBATEIbCKUX YMEHUHM, KPUTUYHOCTU MBIIUIEHUS, HHTEpPECa K H3YyYCHUIO
MaTeMaTHKU;

— ¢QopmupoBaHue (QYHKIIMOHAIBHOW MaTEeMaTHYECKOW TI'pPaMOTHOCTH: YMEHHS pPAaclo3HaBaTh
MIPOSIBJICHUS MaTE€MaTUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KMU3HEHHBIX
CUTyallMsiX W TNpH H3YYEHUM JPYrUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (GOPMYIMPOBATh UX Ha SA3bIKE MaTEMaTHUKU U CO3[aBaTh MaTeMaTHUECKUE MOJEIH,
MIPUMEHATh OCBOCHHBIM MaTeMaTHYeCKUH amnmapaT Uil pelIeHHs] MPAKTHUKO-OPHUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YE€HHbIE PE3yJIbTATHI.

VYueOnpii mnpeamer «MaTemaTuka» BXOJUT B MpeaMETHYIO obmacte «Marematuka u
nH(popMaTUKa».

B 5-10 xmaccax yueGHbIN npeaMer «MaTemaTHKa» U3ydaeTcs B paMKax CIEAYIOUIUX Y4eOHBIX
KYpCOB:

B 5-6 xiaccax — «MaremaTukay, *

B 7-10 kmaccax — «Anrebpa» (BKIIOYas SIEMEHThl CTATUCTHKH U TEOPMH BEPOSTHOCTE), °
«I"eomeTpnsi», © «BeposTHOCTD M CTATHCTUKAY. |

4 Ha M3y4eHHE MAaTEeMaTHKH B 5, 6 KJlaccax BBIJENACTCS 1O 5 9acoB B Heaenro (170 gaco B rog).

5Ha n3ydeHne anreOpsl B 7 kiacce BeiAensercs 3 daca B Henento (102 gaca B rox), B 8 1 9 kiaccax mo 2 4aca B Henelno (68
4acoB B rox), B 10 kmacce — 4 vaca B Hepento (136 gacos B ropm).

® Ha usyuenne reomerpuu B 7, 8, 9 Kiaccax BBUIEIAETCS MO 2 4acoB B Henaemo (68 wacoB B ron), B 10 kiacce — 1 vac B
Henento (34 Jaca B roj).

" Ha usydenue Kypca «BeposTHOCTb M cTaTHCTHKa» B 7 - 10 knaccax Bulaensercs no 1 yacy B nenemo (34 yaca B rog).
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI IIO MATEMATUKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3yueHnne MaTeMaTWKU Ha YPOBHE OCHOBHOrO oOmero oOpa3oBaHHs HalpaBiIeHO Ha
JOCTHDKEHHE  TIYyXUMH  OOYYaloIIMMUCS  JMYHOCTHBIX, METalpeAMETHBIX M  MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIHTATOB OCBOCHHS yUEOHOTO MIpeIMeTa.

JINMYHOCTHBIE PE3VYJIbTATHI

JInyHOCTHBIE PE3YAbTATHI OCBOCHHS ITPOrPAMMBI [0 MATEMATUKE XapaKTEPUYIOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpEca K MPOINUIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTHUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JIOCTHIKEHHSIM POCCHUMCKUX MATEMAaTUKOB M POCCHICKOW MATEMATHYECKOM IIKOJIbI, K
HCII0JIb30BAHUIO ATUX JOCTMIKEHHUH B IPYTHX HAYKAX M MPUKIIAJIHBIX chepax;

2) rpaXxaaHCKO€ U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpakJaHWMHA ¢ pealu3alid ero Ipas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS DPA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoLEAYyp TIpakKAaHCKOro oOmiecTBa (Hampumep, BbIOOpBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHUIO
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUUW HAyKH, OCO3HAHHWEM
BOXKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B IEATETLHOCTH YIEHOTO;

3) TpyZI0BOE BOCITUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHWH TMPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTHUYECKOTO0 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU
JUTSl YCTITITHOW TIPO(EeCCHOHATBHON NESTETPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM W TIOCTPOEHUEM WHIAMBUIYaTbHON TPAEKTOPUU 00pa30BaHUs M KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) ocTeTMYecKoe BOCHHUTAHUE: CIOCOOHOCTBIO K OSMOIMOHAJIbHOMY M 3CTETHYECKOMY
BOCIIPUATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIIeHUH, pacCyXACHUH, YMEHHIO BHJIETh
MaTeMaTH4eCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTO TO3HAHMUS:

OpUEHTallel B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpeACTaBiIeHUl 00
OCHOBHBIX  3aKOHOMEPHOCTSIX  pa3BUTUSl  4YeNOBEKa, MpPUPOAbl U oOmiecTBa, MOHUMAaHHUEM
MaTeMaTH4eCKONW HayKH Kak cepbl 4eTOBEUECKON NESTENILHOCTH, 3TANoOB €€ Pa3BUTHUS M 3HAYMMOCTH
JUIA Pa3BUTHUS LIMBUJIM3ALMU, OBJAJCHUEM SI3bIKOM MAaTeMAaTUKH W MaTeMaTU4YeCKOW KyJIbTYypoHl Kak
CPEICTBOM IMO3HAHUS MUPA, OBJIAJICHHEM MPOCTEUIIIIMHI HaBbIKAMU UCCIIEIOBATEIBCKOM 1eATEIbHOCTH;

6) ¢usnuyeckoe BocrnuTaHue, GOPMUPOBAHUE KYIbTYPbl 3J0POBbSI M HAMOLMOHAIBHOTO
0J1aroTmoJTydus:

TFOTOBHOCTBIO NPUMEHATh MAaTeMAaTUYECKUE 3HAHUS B MHTEPECax CBOErO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pa3a JKW3HU (3A0pPOBOE NHTaHUE, COATAHCUPOBAHHBIA pPEXUM 3aHATHUH U OTJbIXA,
perynspHas ¢puznueckas akTUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBbIKa pedeKCuu, IPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOTO ke MpaBa JAPYroro 4ejaoBeKa;

7) SKOJIOTUYECKOE BOCITUTAHHE:

OpUEHTaIlell Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUW [Js pelieHus 3anad B 00JacTu
COXPaHHOCTH OKPY)KAroIlIel Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB U OLIEHKH UX BO3MOKHBIX TOCIEACTBUN
JUIS OKpYIKaIoIIe cpebl, 0CO3HAHMEM TJI00aIbHOTO XapaKTepa SKOJOTUYECKUX MpoOIeM U myTel ux
peuieHus;

8) amanTanus K U3BMEHSIOIUMCS YCIOBHSIM COIUAILHOM U MIPUPOJTHOMN Cpebl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSIX HEONPEAENEHHOCTH, NOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIIE€ YMEHHUE YUUTHCS Yy IPYTUX JIIOJIEH,
pHOOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

HEO0OXOIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4Yuclie (opMylnupoBaTh HJIEH,
MOHSATHS, TUTIOTE3bI 00 00BEKTaX U SBICHUIX, B TOM YHCIIE paHee HE U3BECTHBIX, 0CO3HABATh E(UIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMITETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;



11

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPHHUMACMBIE PEIICHUS U NEHCTBUs, (POPMYIHPOBATH
Y OIICHUBATh PUCKH U MOCIEIACTBUS, POPMHUPOBATH OIIBIT.

METAITPEJIMETHBIE PE3VJIbTAThBI

B pesynpTate oOCBOGHHS MpOTpaMMbl 1O MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi y  oOydaromerocs OyayT  CPOPMHUPOBAHBI  METalmpeIMETHBIC  PE3YJIbTATHI,
XapaKTepU3YIOITUECS OBJIQJICHUEM YHHUBEPCATbHBIMH MM03HABATEIIBHEIMU JCHCTBUSMH,
YHUBEPCATHbHBIMH KOMMYHUKATHBHBIMH JICHCTBHSIMA M YHUBEPCAIBHBIMU PET YISTUBHBIMU JICHCTBUSMU.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

baszoevie nocuueckue oeiicmeus:

— BBISBJIATH (CAMOCTOSITEIIBHO W/WJIH C TIOMOIIBIO YIUTEIIS/IPYTUX YYACTHHKOB 00Pa30BaTEIHHO-
KOPPEKIIMOHHOTO TIPOIECcca) M XapaKTepHU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHIECKUX OOBEKTOB,
MOHATHH, OTHOMICHUN MEXIy TOHSITHIMH, (POPMYITUPOBATH C HCIOJIH30BAaHUEM JOCTYITHBIX CPEICTB
KOMMYHHKAITMM, BKJIIOYAs YCTHO-JIAKTHIBHYIO pe€Yb, ONPECICICHUS TMOHSTHI, YyCTaHABIMBATh
CYIIECTBCHHBI MpPH3HAK KIACCHU(PHUKAIIUU, OCHOBAHHS I OOOOIICHWS W CPaBHEHHS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

— BOCIIPUHUMATH U C UCIOJB30BAHUEM JIOCTYITHBIX CPEJICTB KOMMYHUKAIIMH, BKIFOYas yCTHO-
JTAKTWIBHYIO pedb, (OPMYITHPOBATE, TPEOOPA30BBIBATEH CYXKICHHUS: YTBEPAUTEIbHBIC H OTPHUIIATEIIBHEIC,
eIMHUYHBIC, YACTHBIC U OOIIHUE; YCIIOBHEIE;

— BBIABIIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W IPOTUBOPEUYUs B (aKTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKACHUSX; MpeiaraTh KPUTCPUN JUTS BBISIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

— J1enaTh BBIBOJBI (CAaMOCTOSITCIBHO W/MJIU € TIOMOIIBIO YUUTENSI/APYTUX  YIaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO TMpOIecca) € HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, yMO3aKIIOUEHUH 0 aHAJIOTHH;

— pa30uparh JOKa3aTeNbCTBA MATEMAaTHUYECKUX YTBEPKACHUU (MpsSMble U OT MPOTHUBHOTO),
MPOBOJIUTH (CAMOCTOSTEILHO W/WIM C TIOMOIIBIO YYUTEISI/APYTHMX YYaCTHUKOB OOpa30BaTeNIbHO-
KOPPEKIIMOHHOTO TpOIlecca) HECIOXKHbIE JI0Ka3aTelbCTBAa MaTeMaTUYeCKUX (PaKkTOB, IMPUBOAUTH
MpUMEPBI U KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE PACCYXACHNUS;

— BBIOMpATh crocob pemieHus yueOHOM 3a7ayu (CpaBHUBATh HECKOJBKO BApUAHTOB PEILCHUS,
BBIOMpATh (CaMOCTOSTENbHO W/WIM C TOMOUIBIO YUYHUTENS/APYTUX YYaCTHUKOB 0Opa30BaTEIbHO-
KOPPEKIMOHHOTO Tpoliecca) HauboJiee MO IXOASIIUH.

basoevie uccneoosamenvckue oeiicmeus:

— UCIOJB30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHHS; CAMOCTOSTEIHHO
W/WAM € TIOMOIIBIO YUYUTENS/IPYrUX YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO —IIpoliecca
(dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTHBOpPEUHE, MPOOIEeMYy, YCTaHABIMBATh HCKOMOE U
naHHoe, (OPMUPOBATh TMIOTE3Y; C MCIOIB30BAHUEM JOCTYIMHBIX CPEICTB KOMMYHHUKAIIMM, BKIHOYAS
YCTHO-/IaKTUIILHYIO pedb, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

— MPOBOJIUTS IO TJIAHY HECIOXKHBIM SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0OBAHUE 110 YCTAHOBJICHHUIO
0COOCHHOCTEI MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COOO0H;

— C HCIIOJIb30BAHUEM JOCTYIIHBIX CPEACTB KOMMYHHUKAIIUU, BKJIIOYAs YCTHO-TAKTUIBHYIO PEUb,
dbopmynupoBaTh 000OIIEHHS U BBHIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOJEHUS, UCCIIeI0BaHus,
OIICHUBATh JOCTOBEPHOCTH MOITYYEHHBIX PE3YIbTATOB, BHIBOJOB U 000OIICHHIA;

— CaMOCTOSITENIbHO W/WIM C TOMOIIBI0 YUUTENS/APYrUX YYaCTHUKOB 0Opa3oBaTelbHO-
KOPPEKIIMOHHOTO TIpoIlecca MPOTHO3UPOBATh BO3MOKHOE DPAa3BUTHE MPOIECCa, a TaKXKe BBIJIBUTaTh
MIPEIMOJIOKEHHSI O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Paboma c ungpopmayueii:

— BBIABIISATH HEJOCTATOYHOCTh M HW30BITOYHOCTH HMH(OPMAIMH, NAHHBIX, HEOOXOAMMBIX s
pelIeHus 3a/1a4H;

— CaMOCTOSITENIBHO W/WIM C TOMOIIBI0 YUUTENS/APYrUX YYaCTHUKOB 0Opa30BaTeIbHO-
KOPPEKIIMOHHOTO Tpoliecca BBHIOMpPATh, AHATM3UPOBATH, CHUCTEMATHU3UPOBATh U WHTEPIPETHPOBATH
MHGOPMALIHUIO PA3TUYHBIX BUJIOB U (POPM MpeICcTaBICHHUS;
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— BbIOMpare (opMy mnpencTaBieHUs WHGOPMALKMU W WIUTIOCTPUPOBATH PpEIIAEMbIe 3a/1aud
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

— OLIEHUBATh HAAEKHOCTP MHPOPMALMHU IO KPUTEPHUSM, HPEUIOKEHHBIM YUYHUTEIEM WIH
COPMYIIMPOBAHHBIM  CAMOCTOATEIBHO  W/MJAM €  [OMOINBIO  YYUTENS/APYrHX  YYaCTHHUKOB
00pa3oBaTesbHO-KOPPEKIIMOHHOTO TPOIIecca.

KoMMmyHukaTuBHbIe YHUBepcalbHbIe yYeOHbIe JelCTBUSA:

— BOCHPHUHUMATHh U (POPMYIHPOBATH C UCIOJIB30BAHUEM JOCTYIHBIX CPEIACTB KOMMYHUKAIIHH,
BKJIIOYAsl YCTHO-JAKTUJIBHYIO pe€4b, CY)KJIEHHUS B COOTBETCTBMU C YCIOBHSIMHU M ILEJISMHU OOLICHMUS;
BBIpQXKaTh CBOIO TOYKY 3pEHHS] B YCTHBIX/YCTHO-JAAKTWJIBHBIX W THUCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHMSI 110 XOAY PELIeHMs 3a1a4i, KOMMEHTUPOBATh [TOJIyYE€HHBIH pe3yJbTarT;

— B XoAe OOCYXIEHHs 3aJaBaTh BOMPOCH IO CYIIECTBY OOCYKJIAaeMOW TEMBbI, MpOOIEeMBI,
pelaeMoi 3aauu, BbICKa3bIBaTh UIEH, HAIICJIEHHBIE HA MMOUCK PELIEHUS; COTIOCTABIISITh CBOU CYXKICHUS
C CYXJCHHUAMM JPYTMX YYaCTHUKOB JHaliora, OOHapyKHBaTb pa3JIMuM€ U CXOJACTBO MO3UIUH; B
KOPPEKTHOM (GopMe M C HCIOJIb30BAHUEM JOCTYIHBIX CPEICTB KOMMYHHUKAIIMM, BKJIIOYash YCTHO-
JTAKTHIBHYIO peub, POPMYIUPOBATH Pa3HOTIACHS], CBOM BO3PAKECHMUS;

— TPEACTABIATH pPE3yiAbTaThl pELICHUS 3aJayd, SKCIEPUMEHTAa, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITEJIBHO W/WIM C TIOMOIIbIO YYUTENS/IPYrUX Y4aCTHUKOB 0Opa30BaTelbHO-KOPPEKIIMOHHOTO
nporiecca BeIOUpaTh (hopMaT BRICTYIUICHHS C YIETOM 3a1a4 MPE3EHTAIIMU U 0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE A€l CTBUA

Camoopzanusayun:

— COCTaBJIATH IJIaH, aJITOPUTM PELIeHUS 3aJa4ydl (WIM €ro 4acTh), BHIOMPATh CIIOCO0 pEelIeHUs ¢
y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBAThH
BAapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

Camokonmpois:

— BJAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIA Hpoliecca U pe3yiabTaTa pELICHUs
MaTeMaTUYeCKOH 3a1aum;

— IPEIBHUICTb TPYOHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPU PCIIEHUW 337a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEM;

— OILICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTABICHHOW LENM W YCIOBHSM,
OOBSICHATh NPUYMHBI JOCTH)KEHUS WM HEAOCTHXKEHMs LeNH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY.

I[MPEAMETHBIE PE3VYIJIbTATDI

[IpenMeTHBIE PE3YNbTATHI OCBOEHHUS INPOTPAMMBI 110 MATEMAaTHKE IMPEACTABIIECHBI IO TOJaM
o0Oy4yeHHUs B CIEYIOUINX pa3/iesiax IporpaMMbl B paMKaxX OTJENIbHBIX Y4eOHbIX KYpCcOB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 Kiaccax — KypcoB «Anrebpa», «l'eomerpusi», «BeposTHOCTh H
CTaTUCTHKAY.
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OEJNEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA»
B 5-6 KIIACCAX

HNOACHUTEJBHASA 3AIIUCKA

[IproputeTHbIMU LIENAMHU O0YyUEHHUSI MaTEMATUKE B 5—6 Ki1accax sSBJISIOTCA:

MpOJI0JDKEHHE (OPMUPOBAHUS OCHOBHBIX MAaTeMaTU4ECKUX TMOHATUH (YUCIIO, BEJIUYMHA,
reoMeTpuyieckas Gurypa), 00ecreqnBaonX MPEeeMCTBEHHOCTh U TMIEPCIIEKTUBHOCTh MaTEMaTHYECKOTO
o0pa3oBaHus 00YJaIOIINXCS;

pa3BUTHE HHTEIUICKTYaJbHBIX W TBOPYECKHUX CIOCOOHOCTEH OOYJaroUIMXCs, MO3HABATEIHHOM
aKTUBHOCTH, UCCIIEI0OBATEIbCKUX YMEHUH, HHTEpeca K U3y4EHUIO MaTeMaTUKH;

MoJiBeicHuEe OO0YyYaromMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXAIOIIEro MUpa;

¢opmupoBanre (YHKIMOHAJIBHOW MAaTeMaTUYeCKOW TIpaMOTHOCTHU: YMEHHUS paclo3HaBaTh
MaTeMaTH4eCKhe OOBEKThl B PEAbHBIX KU3HEHHBIX CUTYalUSIX, IPUMEHSATH OCBOEHHBIE YMEHHUS IS
pelIeHNs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ady, HWHTEPIPETHPOBAaTh MOJYYEHHBIE pEe3YylIbTaThl U
OIICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYaIUH.

OcHOBHBIE JHMHHMM COJAEpXKaHUS Kypca MaTeMaTHMKd B 5—6 kiaccax — apudmerudeckas u
reoMeTpuueckas, KOTOpbIe pPa3BUBAIOTCA MapajuleIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroM, a B TECHOM KOHTAaKT€ W B3aUMOJICUCTBUU. Takxke B
Kypce MaTeMaTHK{ MTPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMHU ajdreOpbl U OMUCATEIbHOW CTATUCTUKH.

N3yuenue apudmMernyeckoro Marepuaga HAUMHAETCSA CO CUCTEMAaTH3alliu U Pa3BUTHS 3HaHUN O
HaTypaJIbHbIX YHCIaX, IOJYYEHHBIX Ha YpPOBHE HadallbHOTO oOmero oOpaszoBanusa. Ilpu sTom
COBEPIICHCTBOBAHWE BBIYMCIUTEIbHON TEXHUKH U (HOpMHpOBAHHE HOBBIX TEOPETHUECKUX 3HAHUI
COUETAeTCs] C Pa3BUTHEM BBIYUCIUTEIBHOW KYyJIbTYpPhl, B YACTHOCTH C OOy4YEHHEM MPOCTEHIINM
npuéMaM TPUKUIKM M OLEHKH pe3yabTaToB BbhIUMCICHUN. M3ydyeHune HaTypaslbHBIX 4YHCEIN
MpOJIoJKaeTcs B 6 Ki1acce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATUSMU TEOPUH JEITUMOCTH.

Hauano u3ydenusi oObIKHOBEHHBIX W JECATHYHBIX APOOCH OTHECEHO K 5 Kiaccy. ITO MepBbId
3Talm B OCBOGHUHU JApoOel, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJESAMHU, TIOHATHUSAMU TEMBI.
[Ipu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX JpoO€i B TMOJHOM OO0BEME NPEANISCTBYET H3YyUCHUIO
JECSITUYHBIX JIpo0eil, YTo 1eaecoo0pa3Ho ¢ TOYKU 3PEHUS JIOTUKH W3JI0’KEHUS YMCIIOBOM JTMHUH, KOTJa
MpaBWiia JEHCTBUI C JECATUYHBIMU APOOSIMU MOKHO OOOCHOBATH YK€ H3BECTHBIMH allTOPUTMaMHU
BBITIOJIHEHUS JICUCTBUI ¢ OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JECATUYHBIMU POOSIMU PACHIUPUT
BO3MOXHOCTH Ul TOHHUMaHUS OOy4YalolMMUCS MPUKIAJHOTO MPUMEHEHUS HOBOM 3amucu MpHu
W3YYECHUHU JAPYTrUX NPeaIMETOB U MPU MPAKTUYECKOM HCHoJb30BaHuu. K 6 kiaccy oTHECEH BTOPOM sTan
B M3y4YEHHUH ApOOEi, rie MpOHCXOJUT COBEPIICHCTBOBAaHME HABBIKOB CpPaBHEHMsI M MpPeoOpazoBaHUS
npo0eii, 0OCBOEHHE HOBBIX BBHIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHWE TEXHHKHU BBIYHMCICHUH, B TOM
qucle

3HAYEHUH BBIPAKECHUU, COJEPkKAIIMX M OOBIKHOBEHHBIC, M JECATUYHBIC JPOOHU, YCTAHOBIICHUE
CBs3eM MEXIy HHMH, PAacCMOTpeHHE MPUEMOB pelIieHHs 3anad Ha Jpodou. B Hawanme 6 kiacca
MIPOUCXOJUT 3HAKOMCTBO C TOHSTHEM IpoleHTa. OCOOEHHOCThIO H3Y4YEHHsI MOJIOKUTEIbHBIX U
OTpUIATENILHBIX YHCEN SBISETCS TO, YTO OHU TaKXKe MOTYT pacCMaTpHUBAThCS B HECKOJIBKO 3TaroB. B 6
KJlacCce B Hadajie u3y4deHHs! TeMbl «lloJoKUTENbHBIE U OTpPHULATEIbHBIE YHCIIA» BBIAEISAETCS MOATEMA
«lenple uyMcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUILIATENIbHBIMU YHUCIAMU U JACUCTBUSMHU C
MIOJIOKUTEIbHBIMA M OTPULATENIBHBIMU YMCJIAMU NIPOUCXOIUT HA OCHOBE COAEPKATEIBHOTO IMOAXOJA.
3TO MO3BOJISET HA IOCTYIIHOM YPOBHE IMO3HAKOMUTH 00YYAIOIUXCsl IPAKTUYECKU CO BCEMU OCHOBHBIMHU
MOHATHAMH TEMBI, B TOM YHCJIE U C MPaBUJIAMH 3HAKOB MPH BHITIOJHEHUH apU(PMETHUECKUX NEHCTBUI.
W3yueHne palMoHAIBHBIX YMCEN Ha 3TOM HE 3aKOHUYHUTCS, a OyAeT MpOJIOJIKEHO B Kypce anredpsl 7
KJiacca.

[Ipu oOyueHMM pEIICHUIO0 TEKCTOBBIX 3a/a4 B 5—6 KiaccaxX HCHOJB3YIOTCS apudmMeTnueckue
npuémsl perteHusi. [Ipu oTpabOTKe BBIYMCIMTENBHBIX HABBIKOB B 5—6 Kilaccax paccMaTpUBAIOTCS
TEKCTOBBIE 33/1a4M CIEAYIOIIUX BMJOB: 33/a4M Ha JBW)KEHHE, HAa YacTH, Ha MOKYIKH, Ha paboOTy U
MIPOU3BOIUTEIILHOCTh, Ha MPOLIEHTHl, Ha OTHOWIEHHS M mponopuuu. OOydarounuecs 3HAKOMITCSA ¢
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npuéMaMH pelieHus 3a7ad 1nepeOopoM BO3MOXKHBIX BapUaHTOB, ydaTcs padoTaTh ¢ MH(OpMAaLUEH,
MPECTaBICHHON B (popMe TaOIHUIl MK TUarpaMM.

B  nporpamme yuebHoro kypca «MaremaTHKay ~— IMperycMOTpeHO  (OpPMHpPOBAHUE
MPONEIEBTUUECKUX aNreOpanvyeckux mpeicTaBieHuid. BykBa Kak CHMBOJI HEKOTOPOTO 4YHCIa B
3aBUCHUMOCTH OT MaTe€MaTHYeCKOI'0 KOHTEKCTa BBOAMTCS IOCTENEHHO. byKBEHHasi CUMBOJIMKA HIMPOKO
WCTIOJB3YyEeTCs TMPEXKIE BCErO JUISA 3alMCH OOIIUX YTBEPXKICHUN M NPEIIOKEHHH, (GopMyII, B 4aCTHOCTH
JUIl BBIYMCIICHUSI TEOMETPUYECKUX BEIMUNH, B KAUYECTBE «3aMECTUTENS» YUCIIA.

B mporpamme yueOHOoro kypca «MaremaTuka» MpeAcCTaBiI€Ha HaryisggHas T[eOMETpus,
HampaBJICHHass Ha  pa3BUTHE OOpa3HOrO  MBIIUIEHUS, IPOCTPAHCTBEHHOIO  BOOOpa)KeHMUs,
M300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIA dTall B W3YYEHUH T'€OMETPHH, KOTOPBIH OCYIIECTBISETCS Ha
HArJISTHO-TIPAKTHYECKOM  YPOBHE, OMHUPACTCS Ha HArVIJHO-00pa3HOE MBIIUICHHE OOYYaIOIMIMXCS.
Bonbiiasg ponb OTBOAUTCS MPAaKTUYECKON IESITENBHOCTH, OMNBITY, 3KCHEPUMEHTY, MOJEIMPOBAHHUIO.
OOyuaromuecss 3HaKOMSTCS ¢ T€OMETPUUECKUMU (UTypaMu Ha IUIOCKOCTH U B IPOCTPAHCTBE, C UX
MPOCTENIIMMH KOH(UTypalMsiMi, ydaTcss M300pa)kaTh MX Ha HEJIMHOBAHHOW M KJeTyaToil Oymare,
paccMaTpuBaOT MX IPOCTEHIIME CBOMCTBA. B mponecce m3ydeHus HariasgHOM TeOMETpPUM 3HAHWS,
MOJIy4eHHble O0Yy4aroUIMMHCA Ha YPOBHE HAdalbHOIro OOIIero oOpa3oBaHUs, CUCTEMATH3UPYIOTCA U
PaCIIHUPSIOTCA.

CornacHo yueOHOMY TIulaHy B 5-0 Kjaccax U3ydaeTcsi HWHTETPUPOBAHHBIM MpeaMeT
«MatemaTHKa», KOTOPbI BKJIIOYaeT apupMeTHUYEeCKUd MaTepuan U HarJsJHYyl0 T€OMEeTpUIO, a TaKke
MIPOIEEBTUYECKHUE CBEICHUS U3 aJlreOphl, 2JIEMEHTHI JIOTUKU U Hayaia OMHCATeIbHOW CTaTUCTUKH.
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COIJEP KAHUE OBYUYEHUA
5 KIIACC
(1-ii rox o6y4enus Ha yposne O00)®

HarypajibHble Yucjia v HYJIb

Harypanbnoe uncno. Psn Harypaneubix uncen. Yucio 0. M3o0pakeHne HaTypadbHBIX YUCEI
TOYKaMH Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOH.

[To3unmonnas cucreMa cuucienus. Pumckas Hymepanus Kak MpuMep HEMO3UIIMOHHON CUCTEMBbI
curciieHus. JlecaTuunas cucreMa CuUucICHUsI.

CpaBHEHHE HATypalbHBIX YHCEJ, CpPaBHEHHME HaTypalbHBIX uncenl ¢ Hyl1éM. CrnocoObl
cpaBHeHUs. OKpYTJIEHUE HATYPAJTbHBIX YHCET.

CrnoxeHue HATypalbHBIX YHCEJ, CBOWCTBO HYJS NpPH CIOKEHMH. Bbrunrtanume kak IeiCTBUE,
00paTHOE CIIOKEHUI0. YMHOKEHUE HATYypaIbHBIX YHCEJ, CBOMCTBA HYJISI U €IUHUIIBI TIPU YMHOKCHHH.
Jlenenue kak pelictBue, oOpaTHOE€ YMHOXEHHIO. KOMIIOHEHTHI [EHCTBUH, CBSI3b MEXAY HUMHU.
[IpoBepka pesynpTaTa apudmeTHdecKkoro neicTBUsA. [lepemecTuTenbHOE W COUYETATEIHbHOE CBOWCTBA
(3aKOHBI) CIIOKEHUS U YMHOXKEHUS, paCIIpeIeTUTETFHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnonw3oBanne OykB 1yt 0003HAUYECHHMs] HEM3BECTHOIO KOMIIOHEHTA M 3allUCH  CBOMCTB
apupMETUUYECKUX JICUCTBUH.

Jlenutenn W KpaTHBIE YHCIA, Pa3loXKeHWEe Ha MHOXuTenu. [IpocTeie W cocTaBHBIE YHCIIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Cremnenp ¢ HATYpaJIbHBIM MMOKa3aTeIeM. 3alliCh YUCIIa B BUAEC CYMMBI Pa3psIHBIX ClIaraeMbIX.

UucnoBoe BbIpaxkeHHe. BbIuncClieHNME 3HAYEHUI YMCIIOBBIX BBIPAKEHUW, MOPSIOK BBIIOJTHEHUS
nercTBuid. lMcnonb3oBaHWE TpPU BBIYMCICHUSAX IEPEMECTUTEIBHOIO M COYETAaTEIbHOIO CBOWCTB
(3aKOHOB) CJIOKEHHSI 1 YMHOKCHHUS, pACIIPECIUTEILHOTO CBOMCTBA YMHOKCHHUSI.

Apoou

[IpencraBnenne o ApoOM Kak crocoOe 3amucy 4acTd BenuduHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbIe U HenpaBuiIbHbIE ApoOu. CMelnaHHas IpoOb, MpeACcTaBIeHUEe CMEIIaHHON IpoOu B BUIE
HETIPaBWJIbHON JpoOM M BBIJICJICHUE IICJIOM YacTH YHUCIa W3 HEnmpaBWIbHOW Apoou. M3o0pakeHue
npoOelt ToukamMu Ha YUCIIOBOM mipsimoit. OcHOBHOE cBOcTBO npoou. Cokparnienue apooeit. [IpuBenenne
IpoOu K HOBOMY 3HaMeHarento. CpaBHEHHE APOOCH.

CrnosxeHue u BblUMTaHUE JIpoOeil. YMHOXKeHue U AeleHue apoOeil, B3auMHOOOpaTHBIE IPOOH.
HaxosieHre yacTu 1enoro U Lesoro mo €ro 4acTH.

Hecsatuunas 3amuch apoOeit. IlpencraBieHue necaTMUHOW apoOM B BHUAC OOBIKHOBEHHOM.
N3obpaxenune AecITHYHBIX IpoOei TOUKaMU Ha YKCIIOBOM NpsiMoil. CpaBHEHHUE ACCATHYHBIX IPOOCH.

Apudmernueckue AEUCTBUS C NECATUUHBIMU Apo0siMu. OKpyTieHUE IeCATUUHBIX IPOOeii.

Pelnenue TeKCcTOBBIX 32124

Pemenne TekcToBbIX 3a1a4 apudmMeTndeckuM criocoooM. Perenne noruueckux 3agad. Pemenue
3a/1a4 nepebopoM BceX BO3MOXKHBIX BapuaHTOB. Mcroyib30BaHKe IPU PEIICHUH 3a1ad TaOJIUI] U CXEM.

Pemenne 3anmau, copepKalmux 3aBUCMMOCTH, CBSI3bIBAIOIIME BEIUYMHBI: CKOPOCTb, BpeEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb. ETMHUIIBI H3MEpeHus: Macchl, 00bEMa, 1IEHbI, pACCTOSHUS,
BpEMEHHU, CKOPOCTH. CBA3b MEXKIY €AMHUIIAMU U3MEPEHUS KAk 0 BEINYUHBI.

Pemiennie 0oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienne qaHHBIX B BUE TaONHUII, CTOJIOYATHIX JHArPaAMM.

Harasianas reomerpus

Harnsgaeie mpenctaBienus o (urypax Ha IIIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. YTOI. IIpsAMoii, OCTpBIN, TYyIION U Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYECKHE €AMHUIBI AIUHBL. [[TMHA JOMaHOW, MepUMETP MHOTOYrOJIbHUKA.
N3mepeHune u noCTpoeHUE YIII0B ¢ MOMOIIBIO TPAHCIIOPTHUPA.

Harnsgaeie mpenctaBienuss o (urypax Ha TUIOCKOCTH: MHOTOYTOJBHHK, MPSMOYTOJBHUK,
KBaJIpaT, TPEYroJbHUK, O PABEHCTBE (PUTYP.

8 Coxpansiercs cozepxanue ¥ 00bEM MaTepuana, IpeacTaBleHHoro B npumepHoit OOII — ayis nepBoro roga o0yuyeHus Ha
yposae OOO.
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N3ob6paxxenue ¢uryp, B ToM 4ymciae Ha kierdaroil Oymare. Iloctpoenune koH(urypauuii u3
qacTeil mpsAMOii, OKpY>KHOCTH Ha HETMHOBAHHOM M KJeT4yaToil Oymare. Vcrosib30BaHHe CBOCTB CTOPOH
U YIJIOB NIPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomaas OpsMOYroJibHUKa U MHOTOYT'OJIbHUKOB, COCTaBJIEHHBIX M3 MPSAMOYTOJIbHUKOB, B TOM
yuciue Guryp, n300pakEHHBIX Ha KileTdaTol Oymare. EAMHUIBI H3MEpEHUs MII0MIa 1.

HarnsiaHaeie mpeacTaBieHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIBHBIN MapajuieIenume,
KyO, MHOTOrpaHHUKU. M300pakeHHe TPOCTEWIIMX MHOTOTPaHHUKOB. Pa3BépTkm Kkyba U
napaenenunena. Co3naHue Mojeneld MHOTOTPaHHHUKOB (M3 OyMarw, MpPOBOJIOKH, IUIACTHIIMHA W
JPYTUX MaTepuaioB).

OO0BEM IPSIMOYroJIbHOTO Napajuienenunena, Kyoa. Enununel namepenus oobéma.

6 KUIIACC
(2-i rox 00y4enust Ha yposue 000)°

HarypajbHble ynciaa

Apudmernueckue JAE€WCTBUST € MHOTO3HAUYHBIMM HATypalbHBIMU 4YHcIaMH. YucCIOBBIE
BBIDOKEHUS, MOPSAOK JACHCTBHMM, HUCHOJIb30BaHUE CKOOOK. lcmonb3oBaHWe MpH  BBIYMCIECHUSIX
MEPEMECTUTEIBHOIO U COYETATENIbHOTO CBOWCTB CJOXEHUS M YMHOXEHHUS, pPacIpeleluTeIbHOTO
cBoiicTBa yMHOKeHUs. OKpyIjieHue HaTypajJbHBIX YHCEl.

Jlenutenu W KpaTHbIE YucCiIa, HAMOONBIINKA OOIMN JCNUTENh U HaMMEHBIIee o0IIee KpaTHoe.
JlenuMocCTh CyMMBbI U TPOU3BeNIeHUS. [leneHne ¢ ocTaTKoM.

Apobdu

OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOWCTBO JpobOH, cokpaiieHue apobeil. CpaBHeHHE H
yrnopsijouuBanue apobeil. Pemenue 3amauy Ha HaXoKJ€HUE YacTHU OT LIEJOr0 M IIeJIOro MO €ro 4acTu.
JpoOHoe umncno Kak pe3yibTaT aeneHus. IlpencraBieHune AecITUYHOW ApoOM B BUAE OOBIKHOBEHHOM
IpoOH ¥ BO3MOXHOCTH MPEACTABICHUS 0OBIKHOBEHHOM APOOH B BUJIE AeCATUUHOM. JlecaTUUHbBIE Tpodu
U MeTpudeckas cuctema Mep. Apu@mMeTndecknue JeUCTBUS U YMCIOBbIE BBIPAKEHHSI C 0OBIKHOBEHHBIMU
U IECATUYHBIMU APOOSIMH.

Otnomenue. Jlenenne B JaHHOM OTHOIIEeHHH. Maciirab, nponoprus. [IpuMeHeHne mponopiuit
IIPU PELICHNN 3a/1a4.

[lonsitne mnpoueHta. BbluMciaeHne MpoLEHTa OT BEJIUYMHBI M BEIMYMHBI MO €€ IpPOILECHTY.
BelpaxkeHne mpPOLIEHTOB JeCATHYHBIMU JpoOsimu. PemeHue 3agad Ha NpoueHTH. BslpakeHue
OTHOILIEHMSI BEJIMYUH B IIPOLICHTAX.

ITosi0:kMTEIbHBIE M OTPHIIATE/IbHBIC YHCIA

[TonoxxutenpHble M oTpHULaTenbHble uMcia. Llensle yncna. Moayne uMcia, reomeTpudeckas
UHTEepHpeTanus Moayns uyucia. M3o0paxkeHue ducen Ha KOOpAMHATHOM mpsiMod. YwucioBsle
npomexyTku. CpaBHeHHe dncell. ApudMeTHueckue IeHcTBUS ¢ MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHCIaMHU.

[IpsiMoyronpHast cucremMa KOOPJAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha IUIOCKOCTH,
abcmucca u opauHata. IloctpoeHue Todek U GUryp Ha KOOpAMHATHOM MIOCKOCTH.

bykBeHHbIE BbIpaKeHU

[Ipumenenne OykB JuId 3aluUCHd MaTeMaTHUECKUX BbIpaXEHUH U mnpeanoxeHuid. CpoiicTBa
apupMeTHuecKuX JAeHUCTBUI. DBykBeHHbIE BBIpRXEHUS UM UUCIOBBIE IIOJCTAaHOBKH. bByKBEHHBbIE
paBeHCTBA, HAXOXJIEHUE HEU3BECTHOrO KOMMOHeHTa. Dopmynbl, (opMylbl NMepUMeTpa U IUIOIAAN
NpSIMOYTOJIbHMKA, KBajlpaTa, 00bEMa mapaienenunesaa u Kyoa.

Pelnenue TeKCTOBBIX 32124

Pemienne TekcTOBBIX 3a/1a4 apupmMeTHyeckuM criocodom. Perenune nornueckux 3anad. Permenue
3aJa4u 1epebopoM BCEX BO3MOYKHBIX BAPUAHTOB.

Pemenune 3agmaud, copepKallMx 3aBHCHMOCTH, CBSI3BIBAIOLIMX BEJIWYHMHBI: CKOpPOCTh, BpeMmH,
paccTosiHMe, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD, BpeMs, 00bEM paboThl. EnuHuMIIEI
U3MEpPEHUs: MaccChl, CTOMMOCTH, pAcCCTOSIHUSA, BpPEMEHH, CKOpOCTH. CBS3b MEXIy €IUHUIAMHU
U3MEpPEHUS KaXA0! BEJIUYUHBI.

® Coxpansiercs cofiepkanue ¥ o0bEM MaTepuana, IpeacTaBieHHoro B npumepsoit OOII — s BTOporo roga o0yueHus Ha
yposae OOO.
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Pemenue 3anay, CBA3aHHBIX C OTHOLUEHUEM, IPONOPLUUOHAIBHOCTHIO BEIMYMH, IPOLEHTaAMU;
peleHre OCHOBHBIX 33a4 Ha JpOOU U MPOIEHTHI.

OneHka W TpPUKHIKA, OKpyrieHue pesynbrata. CocraBieHre OyKBEHHBIX BBIPAXKCHHN II0
YCIIOBUIO 3aJ1a4H.

[IpencraBnenue AaHHBIX C TOMOIIBIO TaObmuI] U auarpamm. Crondyarble TUarpaMMBbl: YTEHUE U
ocTpoeHue. YTeHue KpyroBbIX AUArpaMM.

Harasianasi reomerpust

Harnsanuele npencraBieHust o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yrol,
JIOMaHasi, MHOTOYTOJIbHUK, YE€TBIPEXYT OJIBHUK, TPEYTOJIbHUK, OKPY>)KHOCTb, KPYT.

B3aumHoe pacnoJsio)keHHe JIByX IpSMBIX Ha IUIOCKOCTH, [apajljIelIbHbIE  IPsSIMBIE,
NepIeHINKYIISIpHBIE TpsiMble. 3Mepenre paccTOSHUN: MEXKIY ABYMS TOYKaMH, OT TOYKU J0 TPSAMOI,
JUIMHA MaplIpyTa Ha KBaJApPaTHOMN CETKE.

WN3mepenue ¥ MOCTpOEHHE YIVIOB C TOMOILNBIO TpaHCOpTUpa. BuIbl TpeyrojbHUKOB:
OCTpPOYT'OJIbHBIN, MPSAMOYTOJIBHBIN, TYIOYT OJIbHBIM, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI.
YeThIpEXyroNpbHUK, MPUMEPHl YeTHIPEXYroJbHUKOB. [IpSIMOYTroNBbHUK, KBaJpaT: WCIIOJb30BaHHE
CBOICTB CTOPOH, yIJIOB, nuaroHaneil. Mzo0paxenne reomerpuieckux (puryp Ha HEJIMHOBAHHOM Oymare
C MCIOJIb30BaHUEM LIUPKYJIS, JIMHEWKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kineTdaroit Oymare.

[lepumerp MHOTOyrompHuUKa. [loHATHME mOMmam (QUTYPHI, €IUHUIEI W3MEPEHHS IUTOIIAIH.
[Tpubmmk€HHOE M3MepeHue IUomanu (Guryp, B TOM 4Yucie Ha KBaapaTHOM cerke. [Ipubmmkénnoe
U3MepeHue JAIUHBI OKPYKHOCTH, IJIOIIAAHN Kpyra.

CuMMeTpHs: IIeHTpallbHasl, OCeBasi U 3epKajibHasi CAMMETPUU.

[TocTpoeHre cMuMMETPUYHBIX QUTYP.

Harnsanuele mpenctaBieHHus 0 MPOCTPAHCTBEHHBIX (Urypax: Mapajuiefnenunesa, Kyo, mpusMma,
nupaMujia, KOHyC, IMIWHAp, map u cdepa. M3oOpakeHne mpocTpaHCTBEeHHBIX ¢Guryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHHUKOB, HUJIUHApPA U KoHyca. Co3laHue Mojesneil mMpoCTpaHCTBEHHBIX Guryp (u3
OyMmaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTUX MaTEPUAIIOB).

[Tonartue oO0bEMa, equHUIBI M3MepeHus 00bEmMa. OOBEM TPSIMOYTOJBHOTO IMapasuIeeuIea,
Kyo0a.

NPEJIMETHBIE PE3YJIbTATbBI

OcBoenue yuebHoro Kypca «MaTtemaTtuka» B 5—6 Kiiaccax JOJDKHO oOecredrBaTh JOCTHXKEHUE
YKa3aHHBIX HUXKE MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

5 KVIACC

Yucia 1 BBIYUCICHUS:

— MOHUMAaTh U TMPABUIBHO YHOTPEOJSATH TEPMUHBI, CBS3aHHBIE C HATypaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMU;

— CpaBHUBATh U YIOPSIOYMBATH HATypalbHBbIE YHCIIA, CPAaBHUBATh B MPOCTEHIIMX CIy4dasx
0OBIKHOBEHHBIE JIPOOH, ICCATHYHBIC IPOOH;

— COOTHOCHUTH TOYKY Ha KOOPJAWHATHOW (YHUCIOBOI) MPSMOM C COOTBETCTBYIOIIUM €i YHCIOM U
M300paxaTh HATypalIbHbIC YHCIIA TOYKAMU Ha KOOPIUHATHON (UMCIIOBOM) MPSAMOIA;

— BBINOJHATH apu(MeTHUYeCKue ICHCTBHUS C HATypajlbHBIMH YHCIAMHU, C OOBIKHOBEHHBIMHU
IPpOOSIMU B MPOCTEHUIITUX CITydasX;

— BBIMIOJIHATH [TPOBEPKY, MPUKHUIKY pe3ybTaTa BeIYUCICHUH. 6 OKpYTJIATh HaTypajabHbIE YUCIIA.

Penlenue TeKCTOBBIX 3a/1a4:

— pemaTh TEKCTOBBIE 3aJaud apu(PMETHUYECKHMM CHOCcOOOM M C MOMOIIBI0 OPraHU30BAHHOTO
KOHEUYHOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB;

— pemath 3a7ayd, COJAEpIKaIlMe 3aBUCUMOCTH, CBS3BIBAIOIINME BEJIWYMHBI: CKOPOCTb, BpEMs,
paccTosiHUE; 1IEHa, KOJIMYECTBO, CTOMMOCTB;

— HMCIIOJIb30BaTh KPAaTKUE 3aMHCH, CXEMBI, TaOIMIIbI, 0003HAUCHHSI TPU PELICHNUH 337134,

— TIOJIb30BATHCS OCHOBHBIMHM €IUHHMIIAMU H3MEPEHUs: II€HbI, MAacChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpa)KaTh OJHU €IUHUIIBI BETUYMHBI Yepe3 IPYTue;

— U3BIEKaTh, AaHAIM3MPOBATh, OLEHHBATh HH(OpPMAIMIO, TPEICTABICHHYI0 B Tabiuie, Ha
cTo04aroil nuarpamMme, MHTEPIPETHPOBATH IPEJCTABICHHbIE JaHHBIE, HCIOJIb30BAaTh JaHHBIE IPH



18

pEeLIeHNH 3aau.

Harasianasi reomerpusi:

— TIONB30BAThCS TEOMETPUUYECKUMHU TOHITHSAMH: TOYKA, TMpsMasi, OTPE30K, JIyd, Yrol,
MHOTOYTOJILHUK, OKPY>KHOCTB, KPYT;

— TPUBOJIUTH TPUMEPHl OOBEKTOB OKPYXKAIOMIETO MHUpPa, HMEIMMX (OpMY H3yUYEeHHBIX
reOMETPUIECKUX QUTYp;

—  UCHOJB30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C  yIVIaMU: BEpUIMHA, CTOpPOHA; C
MHOTOYTOJIbHUKAaMU: YToJI, BEPIIMHA, CTOPOHA, THarOHajb; C OKPYKHOCTBIO: PAIYC, IHAMETP, IICHTD;

— M300paxaTh U3y4EeHHBIC TeOMETpUICCKUEe (UTYPHl Ha HEJIMHOBAHHOW W KJeTyaTol Oymare c
TTOMOIIIBIO ITUPKYJISI ¥ TUHEHKH;

— HAXOJWThH JUTHHBI OTPE3KOB HEMOCPEIACTBCHHBIM M3MEPCHHEM C MOMONIBIO JIMHEWKH, CTPOUTH
OTPE3KH 33JaHHOU JUTUHBI; CTPOUTH OKPYKHOCTbH 33JJaHHOTO Pajinyca;

— WCIIOJIb30BaTh CBOWCTBA CTOPOH W YIJIOB IMPSIMOYrOJBbHHUKA, KBaJapaTa sl X MOCTPOCHHUS,
BBIYHCIICHUS TUIOTIAU U IEPUMETPA;

— BBIYHCIATH TIEPUMETP W IUIOMIAAb KBaJpaTa, MPSMOYTOJbHHKA, (UTYp, COCTABICHHBIX W3
MPSIMOYTOJIbBHUKOB, B TOM uuciie Gpuryp, n300pak€HHBIX Ha KJIeT4aTol Oymare;

— TIOJIb30BAaThCS OCHOBHBIMH METPUYCCKUMH CIUHUIIAMHU HW3MEPCHHsS JUIMHBI, TUIOIIA[IH;
BBIPAKATh OJTHU €IMHUIIBI BETMIMHBI Yepe3 JIPYyruce;

— pacro3HaBaTh Napajuiefenunes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpUINHA, peOpo I'paHb,
W3MEPEHUsT; HAXOIUTh N3MEPEHHUS Napalielienuieaa, Kyoa;

— BBIYHCIATH 00BEM KyOa, MapajuiesienuIie];a Mo 3aJaHHBIM H3MEPEHHSM, I0JIb30BaThCS
eAMHUIIAMU U3MEPEHHS 00BhEMA;

— pemaTth HECJIOXHBIE 33Ja4d HAa HM3MEPEHUE TEOMETPUYCCKUX BEIMYHMH B MPAKTHYCCKHX
CUTYaIUSIX.

6 KJIACC

Yucia 1 BBIYUCICHUS:

— 3HaThb W MOHUMAaTh TEPMHUHBI, CBS3aHHbBIE C Pa3IMYHBIMU BHUJIAMHU YHCENl M CHOCOOaMU HX
3aMUCH, IEPEXOIUTH (€CITH 3TO BO3MOXHO) OT OJTHON (DOPMBI 3aITUCH YHCIIA K IPYTOM;

— CpaBHUBAaTh M YHNOPSAAOYUBATH LieNble 4Hcia, OOBIKHOBEHHBbIE M JECATUYHBIE ApOOH,
CpaBHHMBATh YUCJIa OJIHOTO U Pa3HbIX 3HAKOB;

— BBINOJIHATH, COYETash YCTHbIE W TNHCbMEHHbIE MPHUEMBI, apuUPMEeTHUECKUe JEeHCTBUS C
HATypaJIbHBIMU U LEJIBIMU YUCIAMH, OOBIKHOBEHHBIMHU U JACCATUYHBIMU JAPOOSMU, MOJTOKUTEIBHBIMUA U
OTpULATENIbHBIMU YHCIIAMU;

— BBIYHCIIATh 3HAYEHHUS YHCIOBBIX BBIPAKEHUM, BBIMOJHATH MPUKUIKY M OLIGHKY pe3yabTaTa
BBIYMCIICHUI;  BBINOJHATH PEOOpa3OBaHUs  YHUCIOBBIX  BBIPQKEHWH Ha  OCHOBE  CBOICTB
apumeTuyecKux IeCTBHI;

— COOTHOCHUTH TOUKY Ha KOOPAWHATHOW MPSAMOM C COOTBETCTBYIOIIMM €i YMCIOM U U300pakaTh
Yyclia TOYKaMU Ha KOOPAUHATHOU MPSAMOM, HAXOAUTh MOYJb YHCTIA;

— COOTHOCHUTH TOYKHU B MIPSIMOYT'OJILHOM crcTeMe KOOPAMHAT C KOOPAWHATAMU 3TON TOUKHU;

— OKpYTJIATH 1IeJIble YUCIIa U IeCATUYHbIC APOOU, HAXOAUTH MPUOIMKEHUS YHCET.

YuciaoBble 4 OyKBeHHbIE BHIPAKEHHS:

— NMOHUMATh U YIOTPEONISITh TEPMUHBI, CBSI3aHHBIE C 3AMTUCHIO CTENEHH YMCIIa, HAXOIUTh KBaJpaT
1 KyO 4Hcla, BEIUMCISITh 3HAUEHUS YUCITIOBBIX BRIPAKEHUH, COIepKAIIUX CTENEHH;

— TIONB30BAThCS TMPU3HAKAMH JIETMMOCTH, PacKiIaJblBaTh HATypalbHBbIE 4YHCIa Ha MPOCTHIC
MHOXXHTEIH;

— TIOJTb30BAThCS MACIITA0OM, COCTABJIAThH MPOTIOPIIMH U OTHOIICHHUS,

— HCTOJIb30BaTh OYKBBI A1 00O3HAUEHHWs YMCEN TPHU 3alMCH MAaTeMaTUYEeCKHX BBIPAKECHUIA,
COCTaBIISAITh OYKBEHHBIE BBIpaXEHUS U (OPMYIbI, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKECHUN,
OCYILIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPE0OPa30BaAHMUS;

— HaXO/JUTh HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemienune TekcTOBBIX 3a1a4:

— peliaTh MHOTOIIIArOBbI€ TEKCTOBBIC 3a71a4l apUPMETHUECKUM CIIOCOOOM;
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— pelath 3a7a4y, CBSA3aHHBIC C OTHOILIEHUEM, IPONOPLMOHAIBHOCTHIO BEIUYHH, IIPOLIEHTAMY;
pemaTh TpPH OCHOBHBIE 33/1a41 Ha IPOOH U MPOLIEHTHI;

— pewaTh 3aJa4yM, COJAEPIKAIIUE 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIUYMHBL: CKOPOCTb, BpEMs,
paccTosiHue, 11€Ha, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEMa pabOThl, UCIOIb3 Y
apupMeTHUeCKre  JCUCTBUS, OLEHKY, MNPHUKHIKY; TMOJIb30BaTbCd  CIMHUIIAMU  HM3MEPEHHUs
COOTBETCTBYIOLIUX BEJINYMH;

— COCTaBIISAITH OyKBEHHBIEC BBIPAXKECHHUS 110 YCIIOBHUIO 33/1a4H;

— W3BJICKaTh WHGOPMAIUIO, MPEICTABICHHYIO B TaONWIAaX, Ha JIMHEHHOW, CTOJOYATON WIH
KpyroBOM Juarpammax, HWHTEpIpPETHUPOBaTh IPEACTABICHHBbIE NaHHbIE; HCIOJB30BaTh JAHHBIE IIPU
peuieHuu 3a1ag;

— MPEICTABIATH HHPOPMAIIUIO C MOMOIIBIO TAOJIHII, TMHEHHON U CTOI0YaTOM JrarpaMm.

Harasinnast reomerpus:

— TPUBOJUTH NpPUMEPHl OOBEKTOB OKPYXKAIOLIEro MHUpa, UMEUMX (OpMy H3yUYEHHBIX
r€OMETPUUYECKUX INIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI PaBHBIX U CHMMETPUYHBIX QUTYD;

— n300paxkaTh C MOMOIIBIO LUPKYJIS, JIUHEWKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW M KJIETYaTOU
Oymare M3y4eHHbIE TIOCKHE TeoMeTpuUYecKue GUrypbl 1 KOHPUTyparu, CHMMETPUYHbIE (PUTYpBI;

— TMOJIb30BaThCSl TEOMETPUUECKUMHU MOHATHUAMU: PABEHCTBO (PUIyp, CUMMETpPHSI; UCIIOJIb30BATh
TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCh CHMMETPHUH, IEHTP CUMMETPUU;

— HAXOJWTh BEJINYMHBI YIJI0B U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 33JaHHON
BEJINYMHBI, MOJIb30BAaThCA IIPU PEUICHUH 33Ja4 I'paJlyCHOM MEpOHl yrioB; paclo3HaBaTh Ha depTexax
OCTpBIH, NPSIMOW, Pa3BEPHYTHIN U TYIOW YIJIbI;

— BBIYMCIATH JUIMHY JIOMAaHOW, NEPUMETP MHOIOYIOJbHUKA, II0Jb30BATHCA E€IUHULIAMH
W3MepeHus JJIMHBI, BEIpaXaTh OAHHU €IUHULIBI U3MEPEHUS [UTMHBI Yepe3 APYTHe;

— HaxOJUTb, UCIOJb3ys YEPTEIKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY ABYMsS TOYKAMH, OT
TOYKH J0 MPSIMOM, JJIMHY IyTH Ha KBAJIPATHOW CETKE;

— BBIYUCIATH IJIOMIAAL (PUTYP, COCTABICHHBIX U3 MPSMOYTOJILHUKOB, UCIOJIb30BATh pa3OueHue
Ha MpSIMOYrOJbHUKH, Ha paBHble QUIYpbl, JIOCTpauBAaHUE JIO MPSIMOYIOJBHUKA; I0JIb30BaThCs
OCHOBHBIMM €IMHHLAMHU W3MEPEHMs IUIOIIAIU; BBIPAYKATh OJHU €IUHUIBI U3MEPEHUS IUIOIIAIN Yepes
ApYyrue,

— pacno3HaBaTh Ha MOJENAX U M300paKEeHUAX NUPAMULIY, KOHYC, LMIMHIp, HCIOJIb30BATh
TE€PMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAaHHE, PA3BEPTKA;

— n300paxaTh Ha KJIeT4aTON Oymare NpsiMOYroJIbHbIN Mapauienaenunesn;

— BBIYMCIATH O0BEM MPSAMOYTOJBHOIO MNapajulenenunena, Kyoa, MOJIb30BATHCS OCHOBHBIMU
eIMHUIIAMU U3MepeHust 00bEMa; BbIpaXKaTh OJIHU €MHHULIBI H3MEpEHUs 00bEMa uepes Ipyrue;

— pelarb HECIOXHBIE 3a7a4d HAa HAXOXKICHHE T'€OMETPUYECKMX BEIMYMH B IPAKTUYECKUX
CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHHUE
TemaTnyeckoe IaHUPOBAHKUE TI0 MATEMATHKE MPEACTABIICHO 0 ToaM 00yueHus (5—6 Ki1acchl).
OcHOBHbBIE BBl JEATEIBHOCTH OOy4aroOIIMXCs MEPEUYMCIEHbl IPU U3YYEHMM KaXKIOW TEMbl M HANpaBICHbl HA JOCTH)KEHUE ILIAHUPYEMBIX
pe3ynbraToB 00ydeHus. [lepedueHb BUIOB JESATENIBHOCTH MOXET OBITh pPACHIMPEH WM COKpamléH — ¢ Y4€TOM BO3MOXKHOCTEM W OrpaHUYEHHM

oOyyaromuxcsi, 00yCJIOBICHHBIX CTPYKTYpPOU HApYIICHUS MIPH MATOJIOTHU CIIyXa.

5 KJIACC
O061ee konmuecTBo 4yacoB — 170 vacos.

Temsl (TemaTH4ecKkue OcHoBHOE coiep:kaHHne OcHoBHBIE BUABI 1eSITeIbHOCTH 00y4aronuxcst
0JI0KM/MOTYJIH)
Harypanbable 4yucaa. | Jecarnynas cucrema CUHCIICHHUS. B meuenue yuebnoco 2o00a: MOHMMaTh, TPUMEHSTH B CAMOCTOSATEILHON pevH,
HeiicTBus ¢ | HaTypanbHBIX yncen. HatypanbHeiid psa. Uncno | BOCIPUHHMATH (CIyXO3PUTEIBLHO H/WIIH Ha CIyX € YIETOM YPOBHS CIIyXOPE4EeBOTO
HATYPaJbHBIMH 0. HarypansHble uwncia KOOPZMHATHOM | pa3BUTHsI 00YYaromMXCs) M JIOCTATOYHO BHATHO W €CTECTBEHHO BOCIPOU3BOAUTH
yucjaamu (43 4) npsmoii. CpaBHEHUE, OKPYIJICHHE HATYpPaTbHBIX | TEMATHYECKYI0D W TEPMHHOJIOTHMYECKYIO JIEKCHKY, a TakkKe JIeKCHKY II0

YHUCCII

YMHOXKCHHA.

10, 3, 9.

MOKYTIKH.

Apudmernyeckne AEHCTBUS € HATypaJbHBIMU
gucnamu. CBoiicTBa HyNS TpU CIOKEHUU U

YMHOXKEHUSA,  pacIlpeelnTelnbHOe

Jlenuteny u KpaTHBIC YUCIA, PA3IOKEHHUE UHCIIA
Ha MHOXuUTeNH. Jlenenue ¢ octatkoM. IIpocTeie u
cocTtaBHBIC uncia. [Ipu3Haku menmMocTa Ha 2, 5,

YucnoBble BhIpaKEHUS; MOPS JOK JAECUCTBUM.
Pemenue TEKCTOBBIX

apupMeTHIecKie IeHCTBHsI, HA IBWKCHHE U

opraHuzainuy y4eOHOW JIeITebHOCTH. BBINONHATE (OHETHYECKYIO 3apsiiKy.
Wcnons3oBaTh  AaKTHIBHYIO — (YCTHO-JIAKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOTATENBHOTO CPEACTBA OOIIEHUSL.

YMHO)KEHHH, CBOICTBa Ilo okowuanuu Kadcoot yyeOHOU uyemeepmu: BOCHPUHMMATH HA CIyX H
YMHOXCHHUH. [TepemecturensHOE BOCIIPOM3BOJIUTh TEMATHUECKYI0O W TEPMHUHOJIOTHYECKYIO JIEKCUKY Yy4eOHOMH
COYETATEIBHOE CBOIICTBa TUCIUIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eSTeNbHOCTH.

Uwurarth, 3aNMCHIBaTh, CPABHUBATH HATypaIbHBIE YHCIA; MPEIIaraTh U 00CyXaaTh
CIIOCOOBI YHOPSITOYNBAHMS YHCEN.

M300pakaTh KOOpDAWHATHYIO TPSIMyIO, OTMEYaTh YHCIa TOYKAMH Ha
KOOPAWHATHOW MPSIMOH, HAXOIUTHh KOOPAWHATHI TOUKH.

UccnenoBats cBoiicTBa HarypaidbHOTO psina, gucen 0 m 1 mpu CloKeHWH W
YMHO)XEHHUU.

Hcnonp30BaTh MpaBUIIO OKPYTIIEHUS HATYPAITBHBIX YUCEIN.

BremonuaTte apudmernyeckue NEMCTBUA ¢ HAaTYPalbHBIMHA YHCIIAMH, BBIYUCIATH
3HAYCHUSI YUCIIOBBIX BRIPAXKEHHUH CO CKOOKaMHU 1 06€3 CKOOOK.

3anmchBaTh MPOW3BEACHWE B BHUJE CTENEHH, YUTATh CTENEHH, HCIOIh30BAThH
TEPMHUHOJIOTHIO (OCHOBaHHE, TIOKA3aTeNb), BEIYUCIIATH 3HAYCHUS CTETICHEH.
BrIMOMHATS MPUKUAKY U OIEHKY 3HAYEHWH YUCIIOBBIX BHIPAKEHUH, IpeiaraTh U
MIPUMEHSTH TPUEMBI TPOBEPKH BHIYHCIICHUN.

Hcrnonp30BaTh MpH BEIYUCICHHUSIX TIEPEMECTUTENFHOE U COYETATENIFHOE CBOMCTBRA
CIOKEHUS W YMHOXKEHHUS, paclpeleluTeIbHOe CBOWCTBO  YMHOXEHHS,
(hopMynMpOBaTH U MPUMEHATH MPaBHIIA MTPEOOPA30BAHUS YHUCIOBBIX BBIPAYKEHHMA
Ha OCHOBE CBOWMCTB apr(PMETUIECKHUX JeWCTBUH.
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HarasgHasa reomerpus.
JIMHMH Ha IJIOCKOCTH
(12 v)

Touka, mnOpsmas, oTpe3ok, Jyd. JlomaHas.
HN3mepenue mMHBI  OTpE3Ka, METPUUYECKUE
SAUHUIEI U3MepeHUs JIUHBL OKpYXHOCTh U
KpYT.

[IpakTtuueckass pabora «IloctpoeHue y3opa u3
OKPY’KHOCTEN».

VYron. IIpsAMo#, OCTpbIM, TyIol U pa3BEPHYTHIN
yrasl. I3mepenue yrios.
IMpaxTuueckas padota «IlocTpoeHue yriioBy.

Pacnio3naBaTh Ha ueprexax, pUCYHKax, OMCHIBATD, UCIIOJIb3Ysl TEPMUHOJIOTHIO, U
M300pakaTh C TIOMOILIBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, HPSMYIO, OTPE3OK,
JIyd, YroJl, JIOMaHy0, OKPY>KHOCTb.

PacnosHaBaTh, TPUBOAMTH NPHUMEPHI OOBEKTOB pEasbHOrO MHUpPA, HMEIOIINX
(hopmy H3ydeHHBIX QUTYp, OLICHUBATH WX JIMHEHHBIC Pa3MEpHl.

Hcnonp30BaTh JIMHEHKY W TPAHCIOPTHP KaK MHCTPYMEHTHI JUIS IIOCTPOEHUS U
U3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka, BEJIWYMHY YIUIA; CTPOUTh OTPE30K
3alaHHOM JUIMHBI, YToJl, 3aJlaHHOM BEIMYMHBI; OTKJIAAbIBATH LIUPKYJIEM paBHbIE
OTPE3KHU, CTPOUTH OKPY>KHOCTB 33JaHHOTO pajuyca.

N3o0paxarh KOHPUTYpAIUU TEOMETPUIECKUX (HUTYP U3 OTPE3KOB, OKPYKHOCTEH,
UX 4YacTell Ha HETMHOBAHHOW M KJeT4aToil Oymare; mpemiarath, ONHUCHIBATh U
00CYXJaTh CIIOCOOBI, aJITOPAUTMBI TIOCTPOCHHS.

PacniosnaBath u nM300pakaTh Ha HEMTMHOBAHHOM M KJIETUATON Oymare TIpsMoH,
OCTpBIH, TYIIOH, pa3BEPHYTHII YIUIBl; CPABHUBATH YIJIbI.

BbruucniaTh 1IMHBI OTPE3KOB, JIOMAHBIX.

IIoHuMAaTh ¥ UCONIB30BATh IIPU PELICHUH 33/1a4 3aBUCUMOCTH MEXY €IWHHUIIAMU
METPUUYECKON CHUCTEMBI MEp; 3HAKOMHTBCS C HEMETPUUECKHUMHM CHCTEMaMH MeEp;
BBIPAXATh JUIMHY B Pa3JIUYHBIX CAMHULAX U3MEPEHUS.

VccnenoBath GUrypsl M KOHOUTYpALINH, HCIONIB3Ys IH(POBBIE PECYPCHI.

OObIKHOBEHHBIE APO0OH
(48 v)

Hpo6s. IlpaBuiabHBIE W HEMPABWILHBIC TPOOH.
OcHoBHOE cBOIiCcTBO Apodu. CpaBHEHHE APOOCH.
CroxxeHre ¥ BRIYUTaHHE OOBIKHOBEHHBIX IPOOEH.
CMmemannas JpoOb. YMHOXKEHHE U JIClIeHHE
OOBIKHOBEHHBIX ~ Opo0eii;  B3aUMHO-OOpAaTHEIE
TPOOH.

Pemmenrie TekcTOBBIX 3a7ad, COAEPIKALINX IPOOH.
OCHOBHBIC 33/1a91 Ha APOOH.

[Ipumenenne OyKB ISl 3aITUCH MaTEMAaTHYECKHX
BBIPXXCHUU U MPEII0KEHUN.

MogenupoBath B rpadMyecKoi, MPeAMETHON (GopMe, ¢ MOMOIIBI KOMIIbIOTEPA
MOHSATHS U CBOMCTBA, CBSI3aHHBIC C OOBIKHOBEHHOM APOOKIO.
Uutath W 3amMChiBaTh, CpPaBHUBATh OOBIKHOBEHHBIE JIPOOH,
000CHOBBIBATh M OOCYXAAaTh CIIOCOOBI YITOPSIIOYMBAHUS IPOOCH.
M3o0pakath OOBIKHOBEHHBIE JApOOM TOYKAMH Ha KOOPIWHATHOH TIPSMON;
MCIIOJIH30BATh KOOPAWHATHYIO MPSAMYIO IS CPABHEHUS APOOEH.

®opMynmHpoBaTh, 3aMHCHBATh C TIOMONIBI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH IpoOHM; WCIOIh30BaTh OCHOBHOE CBOHMCTBO JApoOW iAo
COKpaIieHus Apo0eit i mpuBeneHus ApoO K HOBOMY 3HaMEHATeIIo.
[IpencTaBisiTe cMemaHHYIO IpoOb B BHJE HENPABWILHOW W BBIIEIATH IETYIO
4acTh YUCIIA U3 HEMPABUIIBHOU JIPOOH.

BremonaaTs apudmMernueckue AeHCTBUSA ¢ 0OBIKHOBEHHBIMHU APOOSMU; TPUMEHSTh
CBOICTBa apU(PMETUIECKUX JACHCTBUH TS pallMOHAN3AIIUN BEIYACICHHN.
BrImonHAT TPUKUAKY W OIEHKY pe3yibTaTa BBIUMCICHWH; Npeanaratb u
MPUMEHSTH TPUEMBI TIPOBEPKU BBHIYHUCICHUH.

[IpoBoauTe wWcCclemoBaHWSI CBOWCTB  Jpo0Oel, ommpasch Ha
HKCIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIBIO KOMITBIOTEPA).

npenyaraTh,

YHCJIOBLBIC
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PacnosHaBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS O JpPOOSX, MPUBOIUTH
IpUMEPBl U KOHTPIPHUMEPBI, CTPOUTH  BBICKA3blBaHUS U OTpPULAHUSA
BBICKA3bIBAHUI.

Pemath TekcTOBBIE 3amauM, coaep)KamiuMe JApoOHBIE JaHHBIE, W 33Ja4d  Ha
HaxOXKJEHUE YacTU LIEJIOr0 U ILEJIOro IO €ro 4YacTH; BBIABIATh UX CXOZACTBA U
pas3nnuus.

MogenupoBath X0/l pelIeHHs 3aJJaui ¢ TIOMOIIBIO PUCYHKA, CXEMBI, TaOJINIIBL.
[MpuBomuTh, pazOHMpaTh, OICHWBATH PA3NUYHbIC pEIICHUs, 3aliCH pEIICHUN
TEKCTOBBIX 3aa4.

Kputudeckn oreHMBaThH MOMYyYEHHBIH pe3yJbTaT, OCYIIECTBIATH CAMOKOHTPOJIb,
MIPOBEPSAA OTBET HA COOTBETCTBUE YCIIOBUIO, HAXOUTH OIIMOKH.

3HAaKOMHTBCSI C UCTOpHEH pa3BUTHS apHu(METHKH.

Hal".]'[ﬂ)ll—[aﬂ reoMeTpus.
MHOFO)’TOJ’ILHI/IKI/I
(10 1)

MHOroyronbHUKH. YeThIpEX YT OIbHUK,
MIPSMOYTOJLHUK, KBApAT.
[IpakTuyeckas pabota «[locTpoenue

NPSIMOYTOJIbHUKA C 3aJaHHBIMM CTOPOHAMH Ha
HEJTMHOBAHHOU Oymarey.

TpeyroiabHUK.

[Inomane u nepumerp NpsSMO- YrOAbHUKA U
MHOT'OYI'OJIbHUKOB, COCTaBJICHHBIX u3
MPSIMOYT OJIbHUKOB, €AMHUIIBI U3MepeHus

momany. [lepumerp MHOTO- yTONbHUKA.

OHI/ICI)IBaTB, HCIIOJIb3Yyd TEPMUHOJIOTUIO, 1/13o6pa>1<aTL C IIOMOIIBIO ‘-IepTé)KHLIX
WHCTPYMEHTOB U OT PYKH, MOJEINPOBATh U3 OyMaru MHOTOYT OJIbHUKH.
[MpuBomuTh TpUMEPHl OOBEKTOB  peajbHOr0 MHpPa, UMEIOMUX  (HOpMy
MHOTI'OYT'OJIbHHUKA, IIPAMOYI'OJIbHUKA, KBaJpaTa, TPEYrojbHUKA, OICHHUBATH HX
JIMHENHBIE Pa3MEpBI.

Breraucnars: MEPUMETP TPECYTrOJIbHUKA,
IUIOIIAb IPSMOYTOJIBHHKA, KBaIpaTa
N300paxatb OCTPOYrobHbIE, IPSIMOYTOJIbHbIE U TYHOYI'OJIbHbIE TPEYTOJIbHUKY.
Crpouth Ha HEIMHOBAaHHOH M KieT4aToil Oymare KBaapaT U NPsIMOYT'OJBHHK C
3aJaHHBIMHU JJIMHAMH CTOPOH.

HccnenoBars cBoMCTBa MNPAMOYTOJIbHMKA, KBajpaTa MYyTEM OKCIEPUMEHTA,
HaOJIONeHNs, W3MEPEeHUs, MOACIMPOBAHUS, CPaBHMBATh CBOIMCTBAa KBaJpaTa H
MPSIMO- YTOJIBHUKA.

KoncTpynpoBaTh  MaTeMaTHYECKHME TIPEAJIOKEHUS €  IOMOIIBIO  CBS30K
«HEKOTOpHBINY, «1r000i». Pacmo3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUSA O
MHOT'OYTOJIBHUKAX, IPUBOIUTH IPUMEPEI U KOHTPIPHUMEPEL.

Hccnenosats 3aBUCHMOCTD ITUIOIMIAAN KBaApaTa OT JUTMHEI €M0 CTOPOHBI.
Hcrnonp30BaTh CBOMCTBA KBaJAPATHOM CETKH IS MTOCTPOSHHS (QUTyp; pa3OMBaTh
OPSMOYTOJIBHUK Ha KBaIpaThl, TPEYTOJIbHUKH; COCTABIISATh (DUTYPHI U3 KBAIPaToB
U TpSMOYTOJIBHMKOB W HAaxXxoOWTh MX IUIOMAlb, pa3OuBaTh (QUIypsl Ha
MPSIMOYTOJIBHUKH U KBaApaThl M HAXOAUTH MX IIOIMIAb.

BeIpakaTe BeMUMHY MIIOLIAN B Pa3IUYHBIX €ANHULAX U3MEPEHHS] METPHUUECKOM
CHUCTEMBI Mep, MOHUMAaTh M HCIIOJIB30BaTh 3aBHCUMOCTH MEXAY METPUUECKHMH
€AMHHLIAMHU U3MEPEHMS IUTOMAIH.

MMPpAMOYT'OJIbHUKA, MHOI'OYT'OJIbHHKA,
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3HAKOMUTKCS C IPUMEPAMU IIPUMEHEHHUS TUIOIIAIA U IIEPUMETPA B MPAKTUUECKUX
cutyanusx. Pemate 3amauM W3 peaNbHOM JKM3HU, TpeAjaratb U 00CYKIaTh
pas3IuYHEIC CIOCOOBI PEIICHUs 3a/1ad.

HecsiTnunbie npoou (38

)

HecstruuHast 3armch qpooei.

CpaBHeHHE ACCATUYHBIX APOOCH.

JeiicTBus ¢ necaTHUHBIME Ipo0simMu. OKpyTrieHue
JECATUYHBIX IPOOCH.

Pemienre TeKCTOBBIX 3a/1a4, COAEPKAMIUX ITPOOH.
OcHOBHBIE 3a]]a91 Ha JAPOOH.

[TpeacraBnaTe AecATHYHYIO ApOOb B BHJIE OOBIKHOBEHHOH, YATATH U 3alCHIBATh,
CpaBHUBATH JIECSATUYHBIC JApOOW, TMpemiaratb, OOOCHOBBIBATH U OOCYXKIATh
CrocoOBI YIOPSIIOUYMBAHMSI ECATUUIHBIX JPOOEH.

N300paxath AecSITUYHBIC APOOH TOYKAMH HA KOOPIUHATHON MPSIMOU.

BbIsIBIATE  CXOACTBA W pasiWuusi MpaBHI apU(PMETHUECKUX JEHCTBUH C
HATYpaJIbHBIMU YUCIIAMH U JIECATHYHBIMU JIPOOSIMU, OOBSICHATh HX.

BeimonusaTh apudMeTudecKue ASHCTBUS C JNECATHYHBIMH JPOOSMH; BBITOIHSTD
MPUKUAKY U OLIEHKY pPe3y/IbTaTa BEIUMCICHUH.

[Ipumenste cBoiicTBa apudMeTnyeckux JACHCTBUH  JUIs
BBIYUCIICHU.

[IpuMeHATh TPaBHIIO OKPYTIICHHUS JECATUIHBIX IPOOeH.
IIpoBOIUTE MCCIIEOBAHUS CBOMCTB NECATUIHBIX IPOOEH, OMMpasiCh Ha YHCIOBBIC
SKCIIEPUMEHTHI (B TOM YHCIE C MIOMOIIBI0 KOMITBIOTEPA), BBIIBUTATh TMITOTE3BI U
MPUBOJNTH X 0OOCHOBAHUS.

PacriozHaBaTh HMCTHHHBIE W JIOKHBIE BBICKAa3bIBAHUS O JAPOOSX, TNPUBOIUTH
IpUMEPBl W KOHTPIPHMEpPBI, CTPOMTh  BBICKa3blBaHWS W OTPHULAHUSA
BBICKa3bIBAHHM.

PemaTh TekcTOBBIE 3ajauu, colepiKaliue APOOHbIC NaHHbIE, U HAa HaXOXKAEHUE
YaCTH LEJIOT0 U LEJIOTO 110 €T0 YACTH; BBIABIIATH UX CXOACTBA U Pa3IINUHA.
MozenupoBaTh XOA peLISHHs 3aJadyd C MOMOIIbI0 PUCYHKA, CXEMbl, TaOJIUIIBL.
[IpuBonuTh, pa3OMpaTh, OLEHMBATH PA3IMYHBIC DPELICHUS, 3alUCH PELICHUH
TEKCTOBBIX 3a/a4.

OnepupoBaTh IpOOHBIMHU YHCIIAMH B PEAJIbHBIX KU3HEHHBIX CUTYalUsX.
Kputndeckn oneHUBATh MOMYYEHHBIH pPE3yIbTaT, OCYIIECTBIATE CAMOKOHTPOIb,
IIPOBEPSIS OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOJUTh OIINOKH.

3HAKOMUTHCS C HCTOPUEN Pa3BUTHUS apU(METHKH.

panroHaIn3alunu

Harnsanasa reomerpus.
Tenra wu ¢urypsl B
npocrpancrse (9 1)

MHororpaHHUKY. Nzobpaxenue
MHOTOTPaHHUKOB. MoJenu MpOCTPaHCTBEHHBIX
TeI.

[IpsiMoyronpHbIH napajJieNnenumne], KyO.

Pa3pépTku kyba u napajienenumnena.
[Ipaktudeckas pabora «Pa3 BEpTka KyOa».
O06BEM KyOa, MPSIMOYTOJIFHOT'O MapaJuIeenuIea.

Pacno3znaBaTh Ha uyepTexax, PUCYHKAaX, B OKPYXXAlOIIEM MHUpPE HPSMOYrOJIbHBIA
napauenenumnes, Kyo, MHOrOrpaHHHKH, OIUCBIBATh, UCIIOJIB3YSI TEPMUHOIOTHIO,
OLIEHUBATD JINHEWHBIEC Pa3MeEpHl.

[lpuBoauTh mpuUMeEpbl OOBEKTOB  pPEAJBHOrO MHpa, HMEIONMX  (Gopmy
MHOTOTrpaHHUKa, IPSIMOYTOJIEHOTO Mapajieenuesna, Kyoa.

N3obpaxkath kyd Ha KiIeT4aToi Oymare.

HccnenoBath cBoiicTBa  Ky0a, IPSMOYTOJIBHOTO MapajuleenuIesa,
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MHOT'OI'PaHHUKOB, HCIIONB3YS MOJICITH
PacnoznaBate ®  u300pakaTb  pa3BEPTKM KyOda ©  MapajulelieluIeaa.
MogenupoBate KyO W mapajienenunen M3 OyMarm M NPOYHX MAaTepUaioB,
OOBSICHSATH CITIOCOO MOJICITMPOBAHHSL.

HaxomuTh wu3MepeHHUs, BBUHCIATH IUIOMAAbL ITOBEPXHOCTH; 00BEM KyoOa,
NPSIMOYTOJILHOTO TIapalleNenuie/ia; HCCIeA0BaTh 3aBUCUMOCTh 00bEMa Kyba oT
JUIMHBI ero pedpa, BEIIBUTATh U 00OCHOBBIBATH THUIIOTE3Y.

HabntomaTe M NpOBOIUTH aHAIOTMU MEXKIY MOHATHSAMH IUIOMIATH U 00bEMa,
nepUMeTpa U MJIOMAH TTOBEPXHOCTH.

PacniosnaBaTh WCTHHHBIE W JIOKHBIC BBICKAa3bIBaHUS O MHOTOrPaHHHKAX,
MPUBOJUTH TPUMEPhl U KOHTPIPUMEPHI, CTPOUTh BBICKA3bIBAHUS U OTPHULIAHUS
BbICKa3bIBaHUH.

PemaTe 3a1aun U3 peasbHOM KU3HMU.

IToBTOpPEHME
0000menue (10 )

IloBTOpEHHE OCHOBHBIX TMOHATHA UM METOJIOB
Kypca 5 kiiacca, 0000IeHHe 3HaHUH.

Bbluucnate  3HA4YEHMs]  BBID@KECHHUM, COIEP)KAILMX  HATYPAJIBHBIE  YHUCIA,
OOBIKHOBEHHBIC H JICCITHYHBIE IPOOH, BBITIONHATE MPE00pa30BaHHS YHCEI.
BreibupaTte crmoco®6 CcpaBHEHHWS UHCEN, BBIUMCIEHUH, NPUMEHSATH CBOWCTBA
apu(MeTHIeCKUX JCHCTBHUHA JIsl pallHOHATIM3aIlMH BEIYUCIICHUH.

OcCymecTBIsATh CaMOKOHTPOJNb BBIMTOMHSEMBIX JEUCTBUA M CaMOIPOBEPKY
pe3yIbTaTa BHIYUCICHUN.

Pemare 3amadn U3 peanbHON XKU3HUW, NMPUMEHATH MAaTeMATHYECKUE 3HAHUSA I
pelIeHns 3a1a4 U3 IPYruX y4eOHBIX MPEAMETOB.

Pemats 3amaun pasHbIMH crocoO0aMH, CpaBHUBAaTh CIIOCOOBI PELIEHUs 3alayu,
BBIOMPATh PALOHAIIBHBIN cIIOCO0.




6 KJIACC

O061ee konuuecTBo 4acoB — 170 vacos.
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Tembl (TeMaTHYeCKHUE

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

0JI0KM/MOTYJIH)
HarypanbHble  yucaa | Apudmernueckue IEHCTBUS ¢ MHOTO3HAYHBIMU | B meuenue yueOHo20 200a. NOHMMATbh, IMPUMEHSATh B CaMOCTOSTENBHOM peuH,
(30 v) HATypaJbHBIMU YWCIIaMH. YUCIIOBBIC BBIPAKEHHS, | BOCIPUHUMATE  (CIYXO3pUTENBHO W /WM Ha CIyX C Yy4€TOM YpOBHS

MOPSIIOK  JIGUCTBHIA, HCIOJB30BAHHE CKOOOK.
OxpyrieHue HaTypajbHbBIX YUCEN.

JlenuTenu U KpaTHbIC YKCiia; HAMOOIBbIINN 001U
JIeTTUTENh U HauMEHbIIIee o01ee KpaTHoe.
Paznoxenue uymciaa Ha TNPOCTBIE MHOXKHTEINU.
HdenumMocTs cyMMBbI U mipou3BesieHus. JleneHue c
OCTaTKOM.

Penrenne TeKCTOBEBIX 3a1a4

CIIyXOPEUYEBOI'0 Pa3BUTHsI OOYYAIOUIMXCS) M JOCTATOYHO BHSTHO M €CTECTBEHHO
BOCIIPOM3BOJUTh TEMATHYECKYI0 M TEPMUHOJOTHYECKYIO JIEKCHKY, a TaKxKe
JIEKCUKY M0 OpraHM3allui y4eOHOU AeATEeIbHOCTU. BBHIMONHATE (POHETHUECKYIO
3apanaKky. lcnomp3oBaTh MakTWIbHYIO (YCTHO-JAKTHJIBHYIO peyb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOM3BOJUTh TEMAaTUYECKYI0 M TEPMHUHOIOTMYECKYIO JIEKCUKY Y4eOHOM
JICIIUTUIMHBL, a8 TAKKE JICKCHKY 110 OpTaHU3al[iH y4eOHOH e TeTbHOCTH.
BemmonusaTe  apudmernyeckue JAEHCTBHS € MHOTO3HAYHBIMH HATypaJIbHBIMU
YUCIaMU, HAXOAWTh 3HAYCHUS YHCIIOBBIX BRIPAKEHHI CO CKOOKaMH M 0e3 CKOOOK;
BBIYUCIISITh 3HAYCHUS BBIPAKEHHM, COACPKAIINX CTETICHH.

BEIMONHATh MPUKHIKY W ONEHKY 3HAYEHHWH YHCIIOBBIX BBIPRKEHHH, TPUMEHSTH
IpuéMbI IPOBEPKU Pe3yiIbTara.

Hcnonp30BaTh Ipy BBIYMCICHUSX IIEPEMECTUTEIILHOE U COUETATENbHOE CBOMCTBA
CIIOKEHHA M  YMHOXKEHHS, pacIpeleNuTeIbHOe CBOMCTBO  YMHOXEHHUS
OTHOCHUTEIIHHO CJIOKEHUS, CBOMCTBA apH(PMETHICCKUX JICHCTBUH.

HccnenoBath 4nciioBble 3aKOHOMEPHOCTH, IIPOBOAUTH YUCIIOBBIE IKCIIEPUMEHTHI,
BBIJIBUTaTh U OOOCHOBBIBATh THIIOTE3BI.

DopMynMpOBaTh ONPEACTICHUS HENHUTENs W KPaTHOro, HAaMOOJBIIEro oOIiero
JEIUTENs M HAaUMEHBIIEro OOLIEro KpaTHOIro, NMPOCTOrO U COCTABHOI'O YHCETN;
UCIIOJIb30BATh TH HOHITHA NP PELICHUH 3a1a4.

[IpuMeHSTh aJIrOpUTMbl BBIYMCICHHUS HAWOOJBILIEro OOLIEro JeNUTeNs MU
HauMEHbBLIEro OOIIEro KpaTHOrO IBYX YHCEN, aJITOPUTM Pa3JIoKEHHs YUCia Ha
IPOCTHIE MHOKUTEIH.

HccnenoBath ycnoBus nenuMocTy Ha 4 U 6.

UccnenoBate, o0cyxaaTh, GOPMYIHPOBaTh U OOOCHOBEIBATh BHIBOZ O YETHOCTH
CYMMBI, IPOM3BEACHUSA: IBYX YETHBIX YMCEN, ABYX HEUETHBIX 4YHUCIE, YETHOTO U
HEYETHOTO YKrCell.

HUccnenoBath CBOMCTBA JETMMOCTH CyMMBI U IIPOU3BEACHUS YUCEL.

[IpuBOIMTH IPHUMEPHI YHCEN C 3aJaHHBIMU CBOMCTBAaMH, PaclIO3HABATh BEPHBIE U
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HEBEpHBIC YTBEP)KACHHS O CBOICTBax
YTBEPXKICHUS C TIOMOIIBIO KOHTPIPUMEPOB.
KoHcTpyrpoBaTh MaTeMaTHYECKUE MTPEIOKEHUS C TOMOILBIO CBSI30K «I», KN,
«ECJH..., TO...».

Pemarts TekcTOBBIC 3aJa4M, BKIIOYArOIue MMOHATUA OCIIMMOCTH, apI/I(I)MCTI/I‘-ICCKI/IM
CIOCOO0M, UCTIONB30BaTh Mepedop BCEX BO3ZMOXKHBIX BAPHAHTOB.

MonenupoBath X0/ pelIeHHs 3a7auu ¢ MOMOIIBIO PUCYHKA, CXEMbI, TaOJIHIIBI.
[MpuBomuTh, pazbupaTh, OIEHWBATH PAa3NUYHBIC pEIICHHS, 3alCH pelIeHUH
TEKCTOBBIX 33]1a4.

Kputnueckn  omeHMBaTh  TMONYYEHHBIH  pe3ysbTaT, HaxXOAWTh  OLIMOKH,
OCYIIECTBIISITh CAMOKOHTPOIIb, IPOBEPSISi OTBET Ha COOTBETCTBUE YCIIOBHIO.

quceil, OHnpoBEprartb HEBCPHBIC

Harnsaauasa reomerpus.
IIpsiMble Ha MJIOCKOCTH
(74)

IIepnieniuKyIIIpHBIE MPSIMBIE.

[TapasutenbHble IpsIMBIE.

Paccrosaune MCXAY ABYMs TOYKaMH, OT TOYKHU O
NPSIMOM, JIJIMHA ITyTH Ha KBaJIPATHOM CETKE.
[Ipumepsl TpsIMBIX B IPOCTPAHCTBE.

PacnoznaBaTh Ha depTexax, pUCYHKax CIydad B3aHMMHOI'O PACIOJIOKEHHUS ABYX
MPSIMBIX.

M306paxath C TOMOLIBI0 YEPTEKHBIX HMHCTPYMEHTOB HAa HENMHOBAaHHONW U
KJIeT4yaTol Oymare ABE IepeceKaronIuecs MpsiMble, JIBE MapajulelbHbIe MPsMbIE,
CTPOHTH MPAMYIO, HEPIEHIUKYIIAPHYIO JaHHOM.

[IpuBOaUTs MpHUMEPHl MAPANIIENFHOCTH H TEPIEHANKYISIPHOCTH TPSAMBIX B
MIPOCTPAHCTBE.

Pacno3naBaTe B MHOIOYrOJIBHUKax NEPIECHAUKYJSIPHBIE U IapajllelbHbIC
CTOPOHBI. N3obpaxars MHOT'OYTI'OJIbHUKH c napajuielbHbIMH,
MEPIEHIUKYISIPHBIMUA CTOPOHAMM.

Haxonute paccrossHuEe MEXIY ABYMsI TOUKaMH, OT TOUKH J0 IMPSIMOW, IJIUHY MYTH
Ha KBaJIPATHOM CETKE, B TOM YHUCIIE UCTIONB3YsI IU(DPOBBIE PECYPCHI.

JApo6u (32 4)

OCHOBHOE CBOMCTBO
CpaBHEHUE W

OOBIKHOBEHHAsT  IPOOb,
IpoOW, COKpalieHue Ipooeit.
YHOPSIAOYUBAHHUE APOOEH.
Hecarnansie 1pobu 1 MEeTpUYecKasi CHCTeEMa Mep.
ApubmMernaeckrue IeHCTBUS ¢ OOBIKHOBEHHBIMH U
JECATUIHBIMU APOOSMHU.

OtHowieHue. JleneHue B JAHHOM OTHOIICHHH.
Macmmra0, mponopIus.

Ilonsitue nponenra. BeruncieHue MnpoueHTa OT
BEJIMYMHBI U BEIMYHHBI 110 €€ TIPOIISHTY.

Pemmenrie TeKCTOBBIX 3ajad, COAEpIKAIMX APOOH
Y TIPOIICHTHI.
[TpakrTuueckas «OTHOIIEHUE

pabota JUTHHBI

Hcnonp3oBaTh necATHUHBIE APOOU IIPpU IIPE0Opa30BaHUN BEIUUUH B METPUUYECKOM
cuCcTEME Mep.

Beimonuate apudmernueckue AEHCTBHA C OOBIKHOBEHHBIMH M JIECATHYHBIMHU
JIPOOSIMHU.

BbruucnaTh 3HauYeHUsI BBIPAKCHUH, COAEPKAIMX OOBIKHOBEHHBIE M AECSITUYHBIC
IpoOu, BBIMIONHATH MpeoOpa3oBaHus ApoOei, BHIOMpATh CIIOCOD, MPUMEHSTH
CBOIiCTBa apH(PMETUIESCKUX ACHCTBUI IS paliOHATN3aINN BBIYHCIICHHA.
CocTaBiiTh OTHOLIEHHUS M MPOMOPLHH, HAXOAUTH OTHOIICHHE BEIUYUH, JEIUTh
BEJIMYMHY B JAHHOM OTHOILEHHH.

HaxomuTp 3KclepUMEHTaNbHBIM IIYTEM OTHOLIEHUE IJIMHBI OKPYKHOCTH K €é
JUaMETpy.

UnTepnperupoBarh MacmTad Kak OTHOLICHHWE BEIMYMH, HAaXOAUTh MaciuTad
IUIaHa, KAPThI U BBIYUCIIATh PACCTOSHUS, UCIIONB3Ys MacIuTao.
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OKPY)KHOCTH K €€ TuaMerpy».

OOBSICHATH, YTO TaKoO€ MPOLEHT, YHNOTPeOIATH OOOpOTHI peur CO CIOBOM
«pOLIEHT». BrbIpaxkaTh MpoueHTH B Apo0sX W ApoOH B MPOLEHTAX, OTHOIICHHE
JBYX BEIMYHH B IPOLICHTAX.

BBIUUCIATE MPOLEHT OT YMCIa U YUCIIO MO €r0 MPOICHTY.

OKpyriaTe ApoOH U MPOLEHTHI, HAXOAUTH MPUOIMKEHUS YUCEN.

Pemate 3amaum Ha YacTH, MPOIEHTHI, MPOMOPLWH, HAa HaXOXKACHHE ApOOH
(nmpolieHTa) OT BEIWYMHBI W BEIMYUHBI 1O € ApoOM (TPOIEHTY), apoou
(mpouieHTa), KOTOPBIM COCTaBIsieT OAHA BEMMYMHA OT Jpyroil. IlpuBomuTs,
pa3oupath, OLICHUBATH PA3JIMYHBIC PEIICHNUS, 3AITMCH PEIICHNH TEKCTOBBIX 3a/1a4.
W3zpnekats nHMOPMALNIO U3 TAOIUI] M AUATPAMM, HHTEPIIPETHUPOBATH TAOIMUHBIE
JIAHHBIE, ONPE/INATh HAMOONbIIIee M HAUMEHBIIIEE U3 MPEACTABICHHBIX JaHHBIX.

Harnsanasa reomerpusi.
Cummetpus (6 4)

OceBas cummerpusd. LleHTpanbHas CHMMETpHSL.
[ocTpoeHne cuMMETPHYHBIX QUTYP.
IMpaxTrueckas padota «OceBasi CHMMETPHSD.
CumMMmeTpys B TPOCTPAHCTBE

PacniosnaBath Ha YepTexax U M300paXKCHUSX, M300pakaThb OT PYKU, CTPOUTH C
MOMOIIBID ~ MHCTPYMEHTOB  (Gurypy  (OTpe3oK, JIOMaHylo, TpEYTOJbHUK,
MPSIMOYTOJIBHUK, OKPY’KHOCTH), CHMMETPUYHYIO JaHHOW OTHOCHTENBHO IPSMOH,
TOYKH.

Haxonute npumepbl CUMMETPUN B OKPYKAIOIIEM MUPE.

MonenupoBath n3 Oymaru aBe (pUTypbl, CAMMETPHYHBIE OTHOCUTENBHO TPSAMOIA;
KOHCTPYMPOBaTh TIeOMETPHYECKHE KOH(HUTYpaldh, HCHONb3YSl  CBOKMCTBO
CUMMETPHH, B TOM YHCIIE C TOMOIIBIO H(POBBIX PECYPCOB.

HccenenoBath CBOMCTBA M3YUEHHBIX (PUTYp, CBS3aHHBIE C CHMMETPHUEH, NCIIONB3YS
9KCIIEPUMEHT, HaONIOIeHHE, MOJIEIMPOBaHNE.

O6OCHOBBIBaTh, OMpPOBEPraTh C TIOMOIIBI0 KOHTPIPHUMEPOB YTBEPKACHUA O
CUMMETpHH Quryp.

Beipakenusi ¢ OykBammu
(6 4)

[Ipumenenue OyKB ISl 3alMCH MaTEMaTHYECKAX
BBIP@KEHUM U MPEJI0KEHUH.

BykBennsie BBIPYKEHHS u YHUCIIOBBIE
ITOJICTAHOBKH. BykBennsie paBeHCTBa,
Hax0X/IeHNE HEN3BECTHOI0 KOMITOHEHTA.
DopMyIIbL.

Hcronp30BaTh OyKBBI Uil O0O3HAYEHHS YHCEN, MPU 3alUCH MaTEeMaTHYECKHX
YTBEp)KJCHUH, COCTaBIIATh OYKBEHHBIE BBIPAYKEHHS IO YCIOBHIO 3aJaUH.
VccnenoBate HECTIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, UCIIOIB30BATh OYKBBI M
UX 3aITUCH.

Beramenare  4mcnoBoe 3HaueHWE OYKBEHHOI'O BBIPQKEHHS TIPH  3aJaHHBIX
3HAYEHUIX OYKB.

3anmceiBaTh (POPMYIBL: TIEpUMETpa M IUIOMAIM MpPSMO- YrOJNbHHKA, KBaJpaTa;

JUTMHBl OKPY)KHOCTH, IUIOIIQAW KpYyra; BBINOJIHATH BBIYMCICHHS 110 3TUM
thopmynam.

CocTaBiate  (GopMysbl, BBIpaXAIOMIUE 3aBHCUMOCTH MEXKIY BEINYNHAMH:
CKOPOCTb, BpeMH, paccTosiHue; IeHa, KOJIMYECTBO, CTOMMOCTB;

HPOU3BOJUTENBHOCTD, BpeMsi, 00bEM pabOTHI; BBITOJIHATH BBIYUCICHUS TI0 ATUM
hopmynam.
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HaXOI[I/ITB HEU3BECTHBIN KOMIIOHECHT apI/Iq)MGT NYCCKOIr'o ﬂeﬁCTBHH.

HarasgHasas reomerpus.
®Durypel Ha IIOCKOCTH
(14 v)

YerbIpEXYTrONbHUK, IIPUMEPEL
YEeTBIPEXYTOIbHUKOB. [IpsAMOYronbHUK, KBaapar:
CBOICTBA CTOPOH, YIJIOB, IUArOHAJIEH.
N3mepenue yrios. Buas! TpeyronbHUKOB.
[Tepumerp MHoroyrompHuka. [Lmomans ¢GuUrypsi.
@opMmysbl  IIepUMETpa U IUIOIIAAU  IPSMO-
yronpHHKA. [IprOmmkEHHOE 3MEpeHHe TUIOMIA N
¢buryp.

[paktudeckas padora «[lnomans kpyray.

WzobpaxaTh Ha HENTMHOBAaHHOM M KIeT4aTod OyMare ¢ HCIOJIb30BaHUEM
YepTEKHBIX HHCTPYMEHTOB YETHIPEXYTONBHUKH C 3aJaHHBIMH CBOWCTBAMH: C
NapauIeNbHBIMU, IEPIEHIUKYIAPHBIMU, paBHBIMU CTOPOHAMH, MPSIMBIMHU YTIIaMH
Y JIp., PaBHOOGAPEHHBIN TPEYTONbHUK.

[Mpeanarath 1 00CYKAATH CIIOCOOBI, AITOPUTMBI TIOCTPOCHUSI.

HccnenoBatTh, UCTIONB3Ys IKCIIEPUMEHT, HAOIIOICHUE, MOJICTTMPOBAHNE, CBOMNCTBA
npsSMOYTOJIbHHUKA, KBajapara, pa30mBaTh Ha TpeyrodbHUKH. (OOOCHOBBIBATH,
OIPOBEPraTh € IMOMOIIBIO KOHTPIPUMEPOB YTBEPKICHUS O NPSIMOYTOJIbHUKE,
KBaJpaTe, paclio3HaBaATh BEPHBIE U HEBEPHBIE YTBEPKICHUS.

MN3mepsaTh M CTPOMTH € IOMOUIBIO TPAaHCIOPTHPA YIUIBI, B TOM 4YHUCIE B
MHOTOYT'OJIHUKE, CPaBHMBAaTh YIVIBl; PAcCIO3HABATh OCTPBIC, IPSIMBIE, TYIIbIE,
Ppa3BEPHYTHIE YIIIbL.

PacrioznaBath, M300pakaTh OCTPOYTOJIBHBIN, MPSMOYTOJBHBIA, TYIOYTOJIHHBIH,
paBHOOEIPEHHBIH, pABHOCTOPOHHHUHN TPEYT OJIHHHKH.

BreruncnsaTe mepuMeTp MHOTOYTONBHHKA, TUIOIMIAh MHOTOYTOJIEHUKA pa30ueHueM
Ha TPSAMOYTOJIbHUKH, HA PaBHbIE (PUTYpHI, UCIIONIB30BATh METPUUECKHE €IUHHULIBI
W3MEPEHUS JUIMHBI U TUIOLIA/IH.

Hcnonp30BaTh NpUOMMKEHHOE W3MEPCHHE JIMH M IUIOMIANCH Ha KJIETIATOM
Oymare, npuOIKEHHOE U3MEpEHHE AJIMHBI OKPY>KHOCTH, IUIOLIAIU KpyTa.

IMonoxkuTEIBLHDBIE 7}
oTpULaTe/IbHbIe YHCIa
(40 u)

Ilenbie yncna. Moaynbs uucia, reoMeTpuyueckas
WHTEpIpeTanus Moy YnciIoBbie MPOMEXKYTKH.
[lomoxxuTenpHble W OTPULIATENIBHBIE  YHCHA.
CpaBHEHHE TOJOXKUTENBHBIX W OTPHIATENHBHBIX
YHUCEIL. ApubmMernieckre TEeHCTBUS c
TTOJIOKUTENFHBIMH W OTPHUIIATEIbHBIMH YHCIIAMH.
Pemenune TekcToBBIX 3a1a4.

[IpuBonuTh HpUMEPH UCIOIB30BAHUS B PEATbHOM MXU3HHU IOJOKUTEIBHBIX U
OTPULIATEIBHBIX YUCEI.

W300paxath Leable YUCa, IOJI0KUTEIbHbBIE U OTPULIATENIbHBIC YiCiIa TOUKaMH Ha
YHCIIOBOU IPSAMOH, UCIONB30BaTh YMCIOBYIO IPSIMYIO [UI CPAaBHEHUS YHCEI.
[IpuMeHsTr mpaBwiia CpaBHEHMs, YIOPSIIOYMBATH Ieble 4YKCIa; HAXOIUTh
MOZYJb YHCA.

DopMynMpoBaTh MPAaBUJIA BBIYUCICHUS C HONOKUTEIBHBIMA U OTPULATEIbHBIMU
YHCIaMM, HaXOOUTh 3HAYEHUS YHMCIIOBBIX BBIPAKCHUH, COAEPKAILUX NEHCTBUS C
MOJOXKUTEIBHBIMHU U OTPULATENbHBIMU YHCIIAMH.

[IpuMeHSTH CBOMCTBA CIOKEHHS M YMHOXEHMS Uil IPeoOpa3oBaHUS CyMM H
MPOU3BEACHUM.

IIpeacraBiaenne JaHHBIX
6w)

[IpsmoyrompHast  cucremMa  KOOpAMHAT  HA
IIocKocTH. KoopnuHathl TOYKM Ha IJIOCKOCTH,
abcrycca 1 OpAMHATA.

Cron0yaTsie 1 KPYTOBbIE THArPAMMBL.

OOBSCHATH U WUTIOCTPUPOBATH MOHATHE NPSIMOYTOJIBHOM CHCTEMbl KOOPJMHAT Ha
IUIOCKOCTH, HUCIIONIb30BAaTh TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAWHATHOM MJIOCKOCTH
TOYKH U (PUTYPHI IO 33JAHHBIM KOOPIMHATAM, HAXOJUTh KOOPMHATHI TOUEK.

YurtaTh cronbO4aTble M KpPYroBble JIHarpaMMbl; HMHTEPIPETHPOBATh JAHHBIC,
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[Ipaktuyeckas padora «I[loctpoeHue quarpaMm.
Pemenne  TekCTOBBIX  3ajad,  COAEpIKaIIUX
JNaHHble, TMpeACTaBlIeHHbIE B TabmMuax W Ha
JuarpamMmax.

CTPOUTH cTOJI0YaTEHIE AuarpaMmbl.
Hcnons3oBaTh I/IH(bOpMaHI/IIO, MNpeaACTaBJICHHYIO B Ta6J'II/IHaX, Ha JuarpamMmax JIjist
peuiceHuA TCKCTOBLIX 3aJia4 U 3aJia4 U3 peaJ'H)HOI‘/'I JKU3HU.

Harasignasa reomerpus.
Durypsl B
npocrpancTse (9 4)

[psmoyroneHBIN Napaenenunen, Kyo, mpusma,
nupamMujia, KOHYC, UWIMHIp, map u cdepa.
Uzobpaxenne MPOCTPAHCTBEHHBIX ¢uryp.
IIpumepsl pa3BEPTOK MHOIOIPAHHUKOB, LIUIHHIPA
1 KOHYcCa.

[paktuueckass pabora «Co3nanue
MPOCTPAHCTBEHHBIX (QUTYPY.

[Tonstre 00bEMA; €MUHMIIBI U3MEPEHUsT 00BEMA.
O0BEM IPSMOYTONTBHOTO Mapaluienenuesa, Kyoa,
hopmybl 06BEMA.

MozeIen

Pacnio3naBaTe Ha uepTexax, pUCyHKax, ONUCHIBATh IUPaMULy, IPU3MY, LIMIIHMH]ID,
KOHYC, IIap, n300pa)kaTb WX OT PYKH, MOJEIMPOBaTh W3 OyMmard, IUIACTUJIHMHA,
MPOBOJIOKKM © Ap. [lpuBomuTh mnpuMepsl OOBEKTOB OKPYKAIOIIEro MHpa,
uMeronrx GopMbl Ha3BaHHBIX TEl.

Hcnonbs30BaTh TEPMHUHOJIOTHIO: BeEpIIMHA, peOpo, IpaHb, OCHOBAHHE, BHICOTA,
paanyc u IMaMmerp, pa3BEpTKa.

W3yuath, UCIONB3Ysl SKCIIEPUMEHT, HAOJIOJCHNE, U3MEPEHHE, MOJICIMPOBAHKE, B
TOM YHCJIC KOMIBIOTEPHOEC, U OIHMCHIBATH CBOMCTBA HAa3BaHHBIX TCJI, BBIABJIATH
CXOACTBA W Pa3IUuMs: MEKIy MNUPAMHION M NPU3MON; MEXIYy LUIUHIPOM,
KOHYCOM U IIapOM.

PacnioznaBaTh pa3BEPTKU Mapajuieenuiena, Kyda, Mpu3Mbl, THPaMUIB], KOHYCa,
LUJIMH/PA; KOHCTPYHPOBATh JaHHBIC Tejla U3 Pa3BEPTOK, CO3/1aBaTh HX MOJIEIIH.
Co3aBaTh MOJIENM TMPOCTPAHCTBEHHBIX (uryp (W3 Oymard, TPOBOJIOKH,
MJIACTUIIMHA U Ap.).

W3mepsaTs Ha MONENAX: IIHHBI pEOep MHOTOrPaHHUKOB, TUAMETP IIapa.
BeiBoauTh hopMyny 00bEMa IPSAMOYTOIBHOTO Mapaieienumnesa.

Brraucates mo gopmynaMm: 00bEM MPSIMOYTOIBHOTO Tapayuielienuiena, Kyoa;
WCIOJB30BATh EOUHUIBI W3MEpeHUs 00bEMa; BBIYUCIATH OOBEMBI  Ted,
COCTaBJICHHBIX W3 KyOOB, IMapaiieNienuIeoB; peliaTh 3aJadil C pPeajbHbl MU
JTAHHBIMHU.

IToBTOpEHME,
o000 enne,
cUCcTeMaTH3AIUA
(20 u)

IloBTOpEHHE OCHOBHBIX TMOHATHM UM METOJIOB
KypcoB 5 wu 6 xmaccoB, o00oOmeHne u
cucTeMaTHu3anus 3HaHUH.

BbuucnaTe 3HaueHWsT BBIPAXKEHUH, COIEpXKALIMX HATypajbHbIEC, LEIbIE,
HOJIOXKUTENbHBIC U OTPULATEIbHBIE YNCIIA, OOBIKHOBEHHBIE U JECATHYHbIE IPOOH,
BBINOJHSTH IPE0OpPa30BaHUs YUCENT U BBIPAKEHUH.

Brioupate cmoco® cpaBHEHHsS 4YHCEN, BBEIYHCICHHH, TNPUMEHSATH CBOHCTBA
apuMeTHIeCKUX TEHCTBUH IS palliOHATN3aUN BEIYUCICHHN.

Pemwate 3amaun 13 peanbHOM KU3HM, NPUMEHSATh MaTeMaTHUECKHE 3HAHUS IS
pelIeHus 3a1a4 U3 APYTuxX MpeaMeTOB.

Pemartp 3amaun pazHbIMU crioco0amul, CpaBHUBATH, BEIOUPATH CIIOCOOBI PELICHUS
3a/a4u.

Ocy1iecTBISTh CAMOKOHTPOJb BBINOJHSAEMBIX JEHCTBUH M CaMOIIPOBEPKY
pe3yJIbTaTa BHIYMCICHUH.
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OEJNEPAJIBHASA PABOYAS ITIPOIT'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA» B 7-
10 KJIACCAX

MHNOACHUTEJIbHASA 3AIINCKA

Anrebpa sBISeTCS OIHMM U3 OIOPHBIX KypCOB OCHOBHOTO o0OIIero oOpa3oBaHUs: OHA
O6€CH€‘-H/IBaeT HU3Y4YCHHUEC OPpYyrux JUCHUINIMH, KAaK C€CTCCTBCHHO-HAy4YHOI'0, TaK W T'yMaHUTApPHOI'O
[UKJIOB, €€ OCBOCHHE HEOOXOOMMO IS TPOJOJDKEHHST OOpa3oBaHUS M B IIOBCEIHEBHOW >KHM3HH.
Pa3zBuTHe y 00yJarommxcsi HAyIHBIX MPEACTABICHUN O MIPOUCXOKICHUU M CYITHOCTH alre0pandecKux
abcTpakuuii, crmocode OTpaKEHHS MaTeMaTHYeCKOW HAayKOHW SBICHHMH M MPOIECCOB B MPUPOIE U
oOrIecTBe, PO MaTeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM TMO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'O MHPOBO33PCHHA W KAa4YCCTB MBILJICHUA, H€06XOI[I/IMI>IX U1 aganTanguu B
coBpeMeHHOM IudpoBoM obmiecTBe. M3ydenne anreOpbl oOecrieunBaeT pa3BUTHE YMEHHUS HAOII0IaTh,
CpaBHHBATD, HaXO0JUTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTH MBIIIJICHHU S, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM [JEHCTBHSI M BBIBOJBL, (POPMYIHPOBATH YTBEPKIACHUS.
OcBoeHnne Kkypca anreOpbl OOecreyrMBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOy4YaOIIUXCS: OHH
UCHOJIb3YIOT JIeAYKTHBHBIE U WHIYKTUBHBIE pACCyXIECHMs, O0OO0OIIeHne U KOHKPETHU3ALHIO,
abctparupoBanue u a”amoruro. OOyueHue anreOpe MpeanosiaraeT 3HAYUTEIbHBIH  O00BEM
CaMOCTOSITEIIEHOW JICITETHbHOCTH O0YUArOIINXCS, TO3TOMY CaMOCTOSITETIbHOE PEIICHUE 3a/1a9 SBIISETCS
peannzanuen esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B cTpyktype mporpammbl yueOHOTO Kypca «AnreOpa» ajii OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KAaTeIbHO-METOMNYeCKne JMHUM: «Yucna W BBIYUCICHUSY,
«AnrebpanuecKkue BBIpAKCHU», «YpaBHEHHs W HepaBeHCTBay», «DyHkmum». Kaxmas u3 3THX
COJIEPKATEIBHO-METOAUYECKUX JIMHUWA pa3BUBACTCA Ha MPOTSHDKEHUM TPEX JIET H3ydEHUs Kypcea,
B3aUMOJICHCTBYS C JPYrUMH €ro JuHUsAMH. B xome wu3ydeHus yueOHOro Kypca oOydaromumcs
MPUXOJAUTCS JIOTUYECKH PACCYKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM
B Iporpammy y4eOHOTo Kypca «Anredpay» BKIIOYEHBl HEKOTOPbIE OCHOBBI JIOTHKH, IPECTABICHHBIE BO
BCEX OCHOBHBIX pazJeliax MaTeMaTHYeCKOro o00pa3oBaHUs M CIIOCOOCTBYIOIIHME OBJIAJCHHUIO
00YyJarOIIMMHUCA OCHOB YHMBEPCAJIBHOTO MaTeMaTH4ecKoro si3bika. CoaepiKaTeNbHOW U CTPYKTYpPHOM
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUM «Yucaa U BBHIYMCICHUS» CIIY>)KUT OCHOBOW JJISi JAJbHEWUIIET0 W3ydeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCSl JOTHYECKOrO MBIIUIEHUS, (HOPMUPOBAHUIO
YMEHHS TOJIb30BaThCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TOBCEJAHEBHOMN KU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 00Iero oOpa3zoBaHUs
CBS3aHO C pAalMOHAIbHBIMU M HWPPALUOHAIBHBIMU 4YHCIaMH, (HOPMUPOBAHMEM MPEICTABICHUN O
NeUCTBUTENFHOM 4HCIie. 3aBeplICHHE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpeaHeMy oOlemMy
00pazoBaHMIO.

Cogep:xanue IByX anreOpanuecKkux JIMHUNA — «Anredpandeckie BHIPRKEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (HOPMHUPOBAHUIO Yy OOy4arommMxcs MaTeMaTHYecKoro —amnmaparta,
HE0OXO0IMMOTO IJIsl pellIeHUs 3a/1a4 MaTeMaTHUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3amay. Ha ypoBHe ocHOBHOro o0iero o0Opa3oBaHus Y4eOHBI MaTepual TPYHNIUPYETCS BOKPYT
palMoOHAaJIbHBIX BBIpaXKEHHUH. AJredpa JIEeMOHCTpUPYET 3HAYCHHE MAaTeMaTUKH KakK fA3bIKa s
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENEH, OMICAHMs MPOIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaun
oOyueHusi anrebpe BXOAAT TaKXKe JallbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO  MBINIICHHUS,
HEOOXOMMOTO, B YAaCTHOCTH, JJs OCBOCHHS Kypca HHPOPMATHUKH, M OBJAJCHHE HABbIKAMU
JNeNyKTUBHBIX paccyxkaeHuii. IIpeoOpa3oBaHre CUMBOJBHBIX (HOPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Copepxanne QpyHKIIMOHATBHO-TpAPUUECKON JTHHUU HAIEICHO Ha MOJIydeHHE OOydJaronIuMUCs
3HAHMA O (PYHKIMAX KaK BaKHEHIIeH MaTreMaTH4eCKOW MOJENH [UIsi OMUCAaHUS W HWCCIETOBAHUS
pa3Ho0Opa3HBIX MPOIECCOB U SBJICHUHM B mpupoje M oduiectBe. M3yueHne maTepuana CriocoOCTBYET
Pa3BUTHUIO Yy OOYYAIOMIUXCS YMEHHUS HCIOJIb30BaTh Pa3UYHBIE BBIPA3UTENBHBIE CPEACTBA S3bIKA
MaTeMaTUKd — CIIOBECHBIE, CHMBOJIMUECKHE, TpaduyecKkue, BHOCUT BKJIaL B (OPMUPOBAHUE
MPEJICTaBICHUIA O POJIM MATEMATHKHU B Pa3BUTHH LIUBUIU3ALUU U KYTbTYPBHI.
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B 7-10 xmaccax wu3ydaercs y4eOHBIH Kypc «Ausrebpay», KOTOPBIA BKIIOYAET CIEAYIOUINE
OCHOBHBIC pa3Jienbl cojepkaHus: «Uuciaa ¥ BBIYUCICHHS», «ANreOpanyecKhe BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUN.

COJEPKAHUE OBYYEHUA
7 KUIIACC
(3-it rox 006y4enust na yposue 000) *°

Ymncna v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE W JIECITUYHBIC, NIEPEX0] OT OJHOW (OPMBI 3amuch ApoOei K APYrou.
[lonsiTHe pauMOHATBHOIO 4HCJA, 3alUCh, CPABHEHUE, YIOPSIJA0YMBAHHE PALMOHAIBHBIX YHCEI.
Apudpmernueckie ACHCTBHUS C PalMOHAIBHBIMHU YMClIaMu. Pemienue 3aa4d u3 peaqbHON MPAKTHKH HA
4acTH, Ha JAPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJIEM: ONpe/elieHne, peoOpa3oBaHUe BHIPAKEHUN Ha OCHOBE
onpejeneHus, 3anuch 00bIKX yucen. [IpouenTsl, 3anuch NpoLUEeHTOB B BUJE ApoOU U ApoOu B BUJE
MIPOLIEHTOB. TpY OCHOBHBIE 3374 Ha MPOLIEHTHI, PEIlICHUE 3a/a4 U3 PeabHOM MPaKTUKH.

[IpumeHeHne NpU3HaKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[TepemenHble, 4YHMCIOBOE 3HAYEHHUE BBIPAXKEHHUS C TEepeMeHHOW. JlomycTuMble 3HAYEHUSA
nepeMeHHbIX. IIpencTaBienrne 3aBUCUMOCTH MEXAY BEITUYMHAMH B BHJIE (OpMynbl. Beruucinenus mo
¢dopmynam. I[IpeoOpa3oBanne OyKBEHHBIX BbIpaKE€HHUI, TOXJAECTBEHHO DPAaBHbIE BBIPAXEHHS, MpaBuia
npeoOpa3oBaHMsl CyMM M TNPOM3BEICHHM, IMpaBuiia PacKpbITUS CKOOOK M TMPUBEIACHHS IMOJOOHBIX
ClIaraeMbIX.

CBoOliCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnHounensl u MHorouwieHsl. CreneHb MHorowieHa. CllojkeHHe, BBIYMTAHUE, YMHOXKEHUE
MHOTOuWwIeHOB. DOPMyJIbl COKpPAIIEHHOIO YMHOXKEHHSI: KBaJpaT CyMMbI M KBaJpar pazHoctu. Popmyia
pa3sHOCTH KBaapaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHUs, IpaBWia IpeoOpa3oBaHUs YpPaBHEHMs, PaBHOCHIIBHOCThb
YpaBHEHUU.

JIuHeitHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCJIO KOPHEW JIMHEWHOrO0 YpaBHEHUSA, pEUICHUE
JMHEHHBIX ypaBHeHHH. CocTaBiieHHE YpaBHEHUIl 1O YCIOBHUIO 3ahayd. PelneHue TEKCTOBBIX 3ajau C
MIOMOIIIBIO YPaBHEHUH.

JluneiliHoe ypaBHEHHE C JBYMs TIEpeMEHHbIMHM W ero Tpaduk. Cucrema IBYX JIMHEHHBIX
YpaBHEHMH ¢ ByMs NE€peMEHHbIMU. PellieHne cucteM ypaBHEHHH crocoOoM MoJcTaHOBKU. IIpumepsl
peleHus TEKCTOBBIX 33/1a4 ¢ IOMOIIBIO CUCTEM YpaBHEHUH.

DyHKUUH

KoopaunaTta Touku Ha npsiMoil. UucnoBble MpoMexyTku. PaccTosiHue Mexy IByMsl TOUKaMHU
KOOPAWUHATHOM MPAMOHA.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca W oOpAMHATa TOYKM Ha
KOOpAMHATHOM miockocTU. Ilpumepsl rpadukoB, 3agaHHbIX popMmynaMu. UTeHne rpaguKkoB peaabHbIX
3apucumocteil. [lonarue ¢ynkuun. I'padpuk ¢ynkumu. CpoiictBa QyHKIMMA. JluHelHas QyHKus, eé
rpaduk. I'padux Gpynkium y = |x|. [paduyeckoe pelieHne TUHEHHBIX YPaBHEHHUIH U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KUIACCH
(4-ii rox o0yuenus Ha yposae OOQ0)
Yucaa u Bpiuuciaenns. KBagparHble KOpHH

10 Coxpansercs conepxanue u 00bEM MaTepuana, npeacTaBIeHHoro B npumepHoit OOII — 1 TpeThero rofa ooydeHus Ha
yposae OOO.

I TIpenycmatpuBaercs yBenMueHHe yueOHOro BPEMEHM HAa W3Yyd4eHME TeMaTMUecKUX pasjenoB «Uucia M BLIYMCIEHHS» U
«Anrebpanueckue BbIpakeHUs». VI3ydeHHEe NOpPOrpaMMHOIO MaTepHuaia [0 TeMaTHYeCKHM pasjenam «YpaBHEHHS U
HepaBeHCTBa» U « DyHKIUM» MPeAyCMaTpUBaeTCs Ha 5-oM roay ooyuenus Ha yposae OOO.
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KBagparHblii KOpeHb U3 4uCia.

[TonsiTue 06 UppaoHATLHOM YHcie. JlecaTHUHbIC TPUOTMKEHUS HPPAMOHAIBHBIX YHCElT.

HeiictButenpHble ynciaa. CpaBHEHHE IEHCTBUTEIBHBIX YHCEN.

ApupMeTHuecKil KBaIpaTHBIA KOPEHb.

VpaBHeHUE Bua X2 = a.

CpoiicTBa apupMeTHYecKnX KBaIpaTHBIX KopHei. [IpeoOpasoBaHme YHMCIOBBIX BBIPAXKECHUH,
COJIeprKalluX KBaIpaTHbIE KOPHHU.

UYucaa n Bpruucienns. CTeneHs ¢ neJIbIM IOKa3aTelemM

CreneHs C LIETbIM [TOKA3aTEIEM.

CrangapTHas 3aluch 4ucia.

Pa3mepbl 0O0BEKTOB OKpyKawoolero wmupa (0T 3JIEMEHTAPHBIX YacTUIl JI0 KOCMHYECKHX
00BEKTOB), JUINTEIBHOCT IIPOIIECCOB B OKPYKAIOILIEM MUDE.

CBolicTBa CTENEHHU C LEJBIM MTOKa3aTeeM.

Auaredpanyeckue BpipaxkeHus. KBaapatHblii Tpéxuiien

KBagpartsslii TpéxwieH. Pa3znokeHne KBagpaTHOrO TPEXUIEHA HA MHOKHUTEIIN.

Auare0panyeckne BbIpakeHHus. Ajlredpandeckasi Apodb

AnreOpandeckas apoOb. JlomycTuMble 3HAYEHUS! NMEPEMEHHBIX, BXOMAIIMX B aireOpandeckue
BeIpakeHUs1. OCHOBHOE CBOMCTBO anrebpandeckoit apoou. CokpamieHue apooei.

CrnoxeHue, BbIUMTAaHUE, YMHOXEHHE U JieleHHue anreOpandeckux apobeit. [IpeoOpazoBanue
BBIPAKEHUH, coZiepkKallux aaredpanyeckue Apoou.

O0o00menne M cUCTEMATH3 AU U3YYEHHOI0 MaTepuaJia

[ToBTOpEHME OCHOBHBIX MOHSITHI U METOJIOB Kypca § kiacca, 00001IeHne 3HaHUH.

9 KUIACC
(5-it rox o0yuenust Ha yposHe O00) ©2

YpaBHeHnusi u HepaBeHcTBa. KBaapaTHble ypaBHeHM I

KBanpatHoe ypaBHeHue. HenonHoe kBagpaTHOE ypaBHEHHUE.

dopmyiia KOpHER KBaapaTHOTO ypaBHeHUs. Teopema Buera.

Pemenne ypaBHeHuW#, cBomsgmmMXcs K KBaapaTHbIM. [Ipocrteiimue apoOHO-pamMoHaIbHBIC
YPaBHEHHS.

Pemenue TeKCTOBBIX 3a7a4 ¢ IOMOLIBbIO KBaPATHBIX yPaBHEHUM.

YpaBHeHnusi u HepaBeHCTBA. CHUCTeMbl YPABHEHM

JIuHeliHOE ypaBHEHHE C JBYMs IEPEMEHHBIMHU, €ro rpaduk, IpuMephl pelIeHUsl YpaBHEHUH B
LENIBIX YUCIIAX.

Pemenune cucreM AByX JIMHEHHBIX YPABHEHMM C OByMs INepeMeHHbIMU. lIpuMmeps! pemenus
CUCTEM HEJIMHEMHBIX YPABHEHUN C IBYMS IICPEMEHHBIMH.

I'paduueckas uHTEpHpeTaLMs YPAaBHEHHUS C IByMs IEPEMEHHBIMU U CUCTEM YpaBHEHUH C ABYMs
IIEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

YpasHenus u HepapeHcTBa. HepaBeHncTBa

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ OnHON mepeMeHHOW. JIMHENHbIE HEpaBEHCTBA C OJHOM IMEPEMEHHOW M HX
pemenne. CucreMbl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PELICHUE.

N3006pakeHue pereHus JTMHEHHOTO HepaBEHCTBA U MX CUCTEM Ha YHUCIOBOM MPSIMOA.

®ynkuuu. OCHOBHBIC NOHATHS

[Tonstue ¢ynkuun. OO6MacTb ONpeneNeHuss U MHOXKECTBO 3HaueHui ¢yHkiuu. CrocoObl
3aaHus QyHKIIHA.

I'padux Gpynkuu. CBoiicTBa PyHKIIMH, UX OTOOpaXkeHHe Ha rpaduke.

Oyukuun. Yucaosbsie QyHKUHU

Urenue u mocrpoeHue rpaduxoB ¢yHkuui. [Ipumepsl rpagukoB (YHKIMH, OTpa)karoIlux
peaJIbHbIE POLECCHI.

12 TIpenycmatpuBaeTcs yBenuueHUE y4eOHOro BPEMEHH HA M3yYeHHE BCeX TEMATUUYECKHMX Pas3[eloB, NPEeJCTABIEHHBIX IS
JTAHHOTO TOa O0yUICHUS.
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OyHKIMK, ONHCHIBAIOIIME TPAMYIO M OOpaTHYIO TPOMOPLUUOHAIBHBIE 3aBHCUMOCTH, WX
rpaduku. ['unepbomna.

I'paduk pynkuun y = x2.

Oyukmnn y = x2, y = x3, y = VX, y = |x|; rpaduueckoe pelneHne ypaBHEHHH M CHCTEM
YpPaBHEHUU.

O0o0menne U CHCTEMATH3ALMA U3YYEHHOI0 MaTepuaJia

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcoB 7, 8, 9 kimaccoB, 0600111eHIE 3HAHU.

10 KUIIACC
(5-if rox 00yuyenus Ha ypoHe OOQ0) =

Yucaa u Bprunc/jieHus. JedicTBUTEeIbHbIEC YHCJIA

PannonanpHble yncia, uppaluoOHaIbHbIE YMCIIA, KOHEYHbIE U OECKOHEUYHBIE JIECATUYHBIE JPOOU.
MHO0XeCcTBO NENHCTBUTENBHBIX YHCEN; JACUCTBUTENbHbIE YNCIa KaK OECKOHEYHbIE JECATUYHBIE JAPOOH.
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE MEXJY MHO)KECTBOM JEUCTBUTEIBHBIX YHCE M MHOKECTBOM
TOYEK KOOPJAUHATHOU IIPSIMOIA.

CpaBHeHHE 1eHCTBUTENBHBIX YK CEN, apu(MeTHdecKre IeHCTBUS C IeHCTBUTEIbHBIMU YHCIAMHU.

[TpubnmxE€HHOE 3HaUEHNE BETUYHUHBI, TOYHOCTb MPUOIMKEHHUS.

Oxpyrnenue yncen. [Ipukuaka u olleHKa Pe3yabTaTOB BEIYUCICHHM.

YpaBHeHHUS] H HEPABEHCTBA. Y PABHEHHUS C OJJHOM IepeMEeHHOM

JIuneiiHoe ypaBHeHue. PenieHne ypaBHeHHH, CBOAIINXCS K TUHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHeHMH, CBOJSIIMXCS K KBaJpaTHBIM. bukBajapaTHbIE
YpaBHEHHUS.

[IpuMmeps! penieHust ypaBHEHU TPEThEW U YETBEPTOU CTEIIEHEN Pa3iIoKEHUEM HA MHOKHUTEIIH.

Pemenue npoGHO-paliioHaIbHBIX YPABHEHUH.

Pemenne TeKCTOBBIX 3a7au aNreOpandeckumM METOJOM.

YpaBHeHusi u HepaBeHCTBA. CuCcTeMbl YPABHEHM I

JluneltHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €T0 TpaduK.

CucreMa ByX JIMHEWHBIX YPABHEHHI C ABYMS NEPEMEHHBIMU U €€ pelleHue. Penienue cucrem
JIBYX YPaBHEHHI, OJTHO U3 KOTOPBIX JUHEUHOE, a IPYroe — BTOPOU CTEIECHH.

I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMU.

YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOM U UX PEILICHHUE.

CucTteMbl TUHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN U UX PEILICHUE.

KBagparHble HepaBEHCTBA U UX PEILICHHUE.

I'padmyeckas uHTEpIpETALlMs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.

DyHKUUH

Ksanparuunas ¢ynkius, e€ rpaduk u ceoiicta. [Tapadona, koopauHAThI BEPIIUHBI TapadoJIbl,
OCbh CHUMMETpPHH 1apaldoIbl.

CrenenHbie QYHKIIUU C HATYPAIbHBIMU MOKa3aTENAMHU 2 U 3, UX rpaUKu U CBONUCTBA.

I'paduxn Gynxuuit: y =kx, y=kx +b, y = E, y=x2 y=x3y=vx y= x|

YucioBbIe MOCTEI0BATEIbLHOCTH

IToHsATHE YNCIIOBOI MOCIIEIOBATENBHOCTH.

3amaHue nocae10BaTeIbHOCTH PEKYPPEHTHOM hopMysoi u popmMysoii N-ro uieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccud. @opmynbl N-ro YiaeHa apudMeTHdeckond u
TrE€OMETPUYECKON IPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne dYIEHOB apU(PMETHUECKOH U TEeOMETPUYECKOW MPOTpeccHili TOYKaMu Ha
KOOPJIMHATHOM TUIOCKOCTH.

JIMHENHBIN U SKCTIOHEHIMAIBHBINA POCT.

CrnosxHbIe IPOLIEHTHI.

13 MIpenycmatpuBaeTcs yBenuueHue yueOHOro BPEMEHU HA U3yueHHE BCeX TEMATUUYECKHMX Pas3[eloB, NPeCTABIEHHBIX IS
JTAHHOTO TOa O0yUICHUS.
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IoBTOpenue, 06001eHHe, CHCTEMATH3AIMS H3y4eHHOro MaTepuaa’s

Yucna ¥ BEIYMCICHUS (3aHI/ICB, CpaBHCHHC, Z[CFICTBHﬂ C HeﬁCTBHTeHBHBIMH qucjiaMu, 4ucjaoBas
npsiMasi; TPOLEHTHI, OTHOLICHWS, IPOTOPLUH; OKPYIJICHHE, NpPUOIMKEHUE, OIICHKA; pEeUICHHe
TEKCTOBBIX 3a71a4 apU(PMETUYECKUM CIIOCOOOM).

NPEAMETHBIE PE3YJIbTATDBI

OcBoenne ydebHOTO Kypca «Anrebpa» B 7-10 kmaccax HOIKHO 0OECIeUMBATH JOCTHKESHUE
YKa3aHHBIX HUKE MPEMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.

7 KJIIACC

Ymncna u BbIYUCICHHUS:

— BBINOJIHATH, COYETass YCTHbIE W THCHBMEHHBIE TNPUEMBI, apuPMETHYECKHe JEHCTBHA C
paloHaIbHBIMU YU CIIAMU;

— HaXOJMTb 3HAUEHUS YHCIIOBBIX BBIPAKEHUH; IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUH JPOOHBIX BBIPAKEHUI, COIEpPKALUX OOBIKHOBEHHBIE U AECATUYHbIE ApOOU;

— MEPEXO/IUTh OT OJIHOM (POPMBI 3anucu Yucel K Apyroil (mpeoOpa3oBbIBaTh AECATUUHYIO IpOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO APOOh);

— CpaBHMBATh U yIOPSI0YMBATh pallMOHAJIbHbIC YHCIIA,;

— OKpYTJISTh YHCTIa;

— BBINOJIHATh TPUKHUJKY U OILIEHKY pe3ylbTaTa BBIUMCICHHUH, OLEHKY 3HAU€HUN YHUCIOBBIX
BBIPAKEHU;

— BBINOJIHATH JEHCTBUS CO CTEMEHSIMH C HATypaJlbHBIMU MTOKa3aTesiMu;

— IPUMEHSTh IPU3HAKHU JETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTENIN HATYpaJbHBIX YHCEN;

— pemarbh NPaKTUKO-OPUEHTHUPOBAHHBIE 3ajJjaud, CBSI3aHHbIE C OTHOIICHHEM BEJIUYHH,
MPOMOPLUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH; HWHTEPIPETHPOBATh PE3YJAbTaThl PELICHUS 3adad C
y4€TOM OTpaHUYECHH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX O0OBEKTOB.

Anredpanyeckue BbIPaKeHHSI:

— HCIOJb30BaTh aNreOpandyeckyro TEPMHHOJOTHIO U CHUMBOJIMKY, NMPUMEHSITH €€ B Ipoliecce
OCBOEHHS y4eOHOT0 MaTepuaa,

— HaXOJUTh 3HaYCHUS] OYKBEHHBIX BbIPAXEHUM MPH 33JaHHBIX 3HAUEHUSIX [TE€PEMEHHBIX;

— BBINOJIHATH MpPeoOpa3oBaHUS LEJIOr0 BBIPAKEHHUS B MHOTOUIEH MPUBEICHUEM MOJ00HBIX
CJIaraeéMbIX, PaCKpPbITUEM CKOOOK;

— BBINOJIHATh YMHOKEHHE OJIHOYJICHA Ha MHOTOYJIEH ¥ MHOTOYJIEHA Ha MHOTOYJIEH, IPUMEHATh
(dbopMyIbl KBaZpaTa CyMMBbI M KBaJjpaTa pa3HOCTH;

— OCYILECTBJISATH Pa3Nio’KeHHE MHOTOUYICHOB HA MHOXXHUTENU C IMOMOIIBIO BEIHECEHUS 32 CKOOKH
0011ero MHOXKHUTEIS, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUs: (OpMYJT COKPALIEHHOTO YMHOXKEHHUS;

— NPUMEHSTHh MpeoOpa3oBaHUsl MHOTOWICHOB JJISl PEIICHUS PAa3NUYHbIX 33/1a4 U3 MATeMAaTHKH,
CMEXHBIX MIPEIMETOB, U3 peaTbHON MPAKTHUKHY;

— HCIIOJIb30BAaTh CBOWMCTBA CTENEHEH C HaTypalbHBIMHM TOKa3aTellssMU IS MpeoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHns 1 HEPABEHCTBA:

— pewaTh NUHEHHBIE ypaBHEHHS C OJHOW NEpeMEHHOW, MpHUMEHss MpaBHiia Tepexoja OT
HCXOJHOTO YpaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YPaBHEHHS,

— IPUMEHATH TpadudecKkre METOAbI IPU PEIICHUH TNHEHHBIX YPaBHEHUN U UX CHUCTEM;

— NoAOUpaTh MPUMEPHI Map YHUCEN, SBJIAIOLUIMXCS pEIIeHUEM JIMHEHHOTO YpaBHEHHUS C ABYMS
IIEPEMEHHBIMY;

— CTPOUTH B KOOPJMHATHON IJIOCKOCTH IpaUK JMHEHHOr0 ypaBHEHHs C JBYMS NEPEMEHHBIMU;
MOJIBb3YACH TPaUKOM, TPUBOTUTH MPUMEPHI PEIICHNUS YPAaBHEHUS;

— pemarb CUCTEMBI J[BYX JIMHEHHBIX YPAaBHEHMH C JBYMsS IEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyuecKy;

14 TlpenycmatpuBaeTcsi MOBTOPEHHE JJIEMEHTOB COJIEPKAHMS yueOHOM JMCIMILIMHBI, OCBaMBaBIuerocs Ha 1 — 5 romax
obyuenuss Ha ypoHe OOO. J[lomyckaercs pachpeaeneHHe JaHHOTO MaTepualia MO COOTBETCTBYIOIIMM TEMAaTHYECKHM
paszenam, ocBaMBaeMbIM Ha 6-oM roxy ooydenus Ha yposHe OOO.
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— COCTaBJIATH U pelIaTh JIMHEWHOE YPABHEHUE WA CUCTEMY JIMHEHHBIX YPAaBHEHHUU 110 YCIOBHIO
3a/1a4y, UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJa4U ITOJIY4CHHBIA pe3yibTart.

Koopannartel u rpadpuku. ®yHkuuun

— Ha KOOPAMHATHOHM MpPSIMO# M300pa’kaTh TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOPIHMHATAM,
JIy4H, OTPE3KU, UHTEPBAJIbL; 3alIMChIBATh YMCIIOBbIE IPOMEKYTKH Ha alIreOpandeckoM s3bIKE;

— OTMeYaTh B KOOPAMHATHOHM IIOCKOCTH TOYKH TIO 33JaHHBIM KOOPAWHATaM; CTPOUTH Tpa(uKH
TUHEWHBIX QYHKIHA. CTpouTh rpaduk GyHKINT y = X;

— OIIMCHIBATh C MOMOIIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEXKIY BEIMUYHMHAMU: CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTENBHOCTD, BpEMsl, 00BbEM paboThI;

— HaXOJUTh 3HaYCHUE PYHKIMU 110 3HAUEHUIO €€ apryMeHTa;

— MOoHMMAaTh rpaduyeckuii crnoco® NpeAcCTaBICHUS W aHamu3a HH(POpPMAIUH, W3BICKATh WU
MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TpaUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

8 KJIACC

Yncna u BbIYUCICHUS:

— WCIOJIB30BaTh HAYAJIBHBIE MPEJACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpPaBHEHHMsI, OKpYIJIEHUS U BBIYMCIEHUHN; H300pakaTb JEMCTBUTENbHBIE 4HCIA TOYKAMU Ha
KOOPAMHATHOU MPSIMOM;

— IPUMEHATh MOHATHE apU(PMETHYECKOro KBaJPAaTHOTO KOPHs; HAXOJIUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YS NPU HEOOXOIMMOCTH KaJbKYJISATOP; BHIMOJIHATH IPE0Opa30BaHUs BBIPAKEHHM, COAepKAIIUX
KBaJpaTHbIE KOPHH, UCMOJIb3Ysl CBOMCTBA KOPHEW;

— HCIIOJIb30BATh 3aMHUCH OOJBIINX M MaJIbIX YHCEN C IOMOIIbIO JECITUUHBIX Ap0oOel U cTerneHen
gucia 10;

AJiredpanyecKkue BbIPasKeHU:

— TPUMEHATh TOHATHE CTENEHH C IEeJIbIM I10Ka3aTelieM, BBINOJHATE MPeoOpa3oBaHUs
BBIPAKEHUH, COACPIKAIIUX CTENIEHH C LEIBIM IIOKa3aTeIIEM;

— BBIIIOJIHATH TOXKAECTBEHHBIE NTPE0OPA30BaHUs PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MpPaBUII
JeWCTBUI HaJl MHOTOYIEHAMH U anreOpanyeckKuMHU ApoOsmu;

— PacKIIaAbIBaTh KBAJIPATHBIN TPEXWICH HA MHOKUTEIIN;

— IPUMEHSATh NPeoOpa30oBaHUs BBIPAXKEHUH ISl pEIIEHUs Pa3iIMuHBIX 3a/1ad U3 MAaTEeMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

9 KJIACC

YpaBHeHUs] M HEPABEHCTBA:

— pellaTh JMHEWHbIE, KBaPAaTHBIC YPABHEHMS U PALIMOHAJIBHBIE YPAaBHEHUS, CBOSILNECS K HUM,
CHUCTEMBI JIBYX YPABHEHMN C JBYMs IIEPEMECHHBIMUY;

— NPOBOJUTH NPOCTEHIINE UCCIENOBAaHHUS yYpaBHEHUN M CUCTEM YPaBHEHHMM, B TOM 4HCIE C
IpPUMEHEHHEeM TrpadUuyecKux MpeacTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM ypaBHEHHE WJIIM CUCTEMA
YpaBHEHUH PELIeHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.);

— MEePEXOJUTh OT CIOBECHON (POPMYIMPOBKH 3a/lauu K e€ anreOpandeckoil MOAEIH C MOMOIIBIO
COCTAaBJICHUSI YPABHEHMSI WJIM CUCTEMBI yPaBHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M IOJIY4YEHHBIN pe3yJIbTaT;

— IPHUMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHUS, OLEHKU; PELIATh JIMHEHHbIC
HEpaBEHCTBAa C OJJHOM MEpPEeMEHHON M MX CHCTEMbI; JaBaTh rpaUUyecKylo MILTIOCTPAIMI0O MHOXECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUM:

— TMOHUMAaTh U HUCIMOJIb30BaTh (PYHKIIMOHAIbHbIE MOHATUSA M S3bIK (TEPMMHBI, CUMBOJIHYECKHUE
0003HaueHMs1); OMpEAEATh 3HaueHHe (QYHKIMM IO 3HAYCHUIO apryMeHTa; OIpeleNsiTh CBOMCTBa
¢byHKIMY 110 e€ rpaduKy;

— CTPOUTH TpapuKH dIEMEHTapHBIX (QYHKIMHA BUIa Y :E, y=x%y=x3y=Vxy= |
OIMCHIBATH CBOMCTBA YUCIOBOIN (PYHKIIMHU 1O €€ rpaduKy.
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10 KJIACC

Yuciia ¥ BBIYUCICHHUSA:

— CpPaBHUBATh U YIOPAJIOYMBATH PALUOHAIIBHBIEC U UPPALMOHAIbHBIC YUCIIA;

— BBINOJIHATE apu(MeTHUeCKue ACUCTBUS C PAMUOHAIBHBIMHM YHUCIAMH, COYeTas YCTHBIC W
IIACbMEHHBIE IPUEMBI, BBIIIOJIHATE BEIYMCIICHNS C UPPALMOHAIBHBIMU YUCIIAMM;

— HAxOJUTh 3HAYEHMs CTEIECHEH C LEJbIMU IIOKa3aTeIsIMH M KOpPHEH; BBIYMCIITH 3HAYCHUS
YHUCIIOBBIX BBIPAKECHUN;

— OKPYIJIATh ACUCTBUTEIBHBIE YMCIIA, BBINOIHATh MPUKUAKY PE3yJbTaTa BBIYMCICHUN, OLIEHKY
YHUCJIOBBIX BBIPAKECHUH.

YpaBHeHUsS M HEPABEHCTBA:

— peuiaTh JUHEHHBbIE U KBAaJIpaTHbIC YPaBHEHHUsI, YPABHEHHUs, CBOIAIIMECS K HUM, IIPOCTEHUIINE
IpOOHO-pallMOHATIFHBIC YPAaBHEHUS;

— pemiaTb CHUCTEMBI JBYX JIMHEWHBIX YPAaBHEHMH C JIByMs NEPEMEHHBIMH M CHUCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JINHEUHBIM;

— pelaTh TEKCTOBbIE 33JaYu alIredpandeckuM CrocoOOM C IMOMOIIBIO COCTABJICHUS ypaBHEHUS
WJIY CUCTEMBI IBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMU;

— NIPOBOJUTH MPOCTEHIINE HCCICAOBAaHUS YPaBHEHHMI M CHCTEM YPaBHEHHW, B TOM YHUCIE C
MpUMEHEHHEeM TIpaduyecKuX NpeACTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHME WM CUCTEMa
YpaBHEHUH pellIeHus], €ClId UMEET, TO CKOJIBbKO, U Tp.);

— pelaTh JIMHENHHbIEe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pellleHne HEPaBEHCTB
Ha YUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBI CUMBOJIOB;

— pemarb CUCTEMBI JIMHEWHBIX HEPaBEHCTB, CHCTEMBl HEPaBEHCTB, BKJIIOYANOIIHME KBAJPaTHOE
HEPaBEHCTBO; U300pa)kaTh pelIeHre CUCTEMbl HEPAaBEHCTB HA YMCIIOBOM MPSIMOM, 3alIUChIBaTh PelIEHUE
C TIOMOILBIO CHMBOJIOB;

— UCIOJIb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIUYHBIX 3aJad.

DOyHKUUM:

— pacno3HaBaTh (PYHKIMHM HM3y4EeHHBIX BUAOB. [loKa3plBaTh CXeMaTHUYECKH pacIlOIOXKEHUE Ha

. . K
KOOPJAMHATHOM MII0CKOCTH IrpadukoB QyHKIMIA Buaa: y = kx, y = kx + b, y = Y= ax? +bx+c,y=x?,

y= Vx, Y = |X| B 3aBUCUMOCTH OT 3Ha4eHUN KOAPPUIIMEHTOB; ONMMCHIBATH CBOICTBA (PYHKIUI;

— CTpOUTh M H300pakaTb CXeMaTU4YeCKH TpaduKu KBaApPATUYHBIX (PYHKIHM, OIMUCHIBATDH
CBOMCTBa KBaJpaTUUHbIX (PYHKIMI 1O UX rpaduxam;

— pacro3HaBaTh KBaJpaTU4yHYI0 (PYHKIUIO 10 ¢Gopmyse, MPUBOAUTH MPUMEPhl KBaJIPaTUYHBIX
GyHKIMN U3 peaabHOU KU3HU, PU3UKU, TEOMETPUH;

Apudmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu;

— pacno3HaBaTh apU(METHUECKYI0 M TE€OMETPHUYECKYIO MPOTPECCHH MpPHU Pa3HBIX CHocoOax
3a/laHus;

— BBIMOJHATH BBIYUCICHUS C HCHOJb30BaHHEM (opMyn N-ro wieHa apuQMETHUECKOl u
reOMETPHUECKON MPOTrPeCcCHii, CyMMBI IEPBBIX N YICHOB;

— U300pakaTh YICHBI MMOCIEOBATEILHOCTH TOUKAMU HA KOOPAMHATHOM MIOCKOCTH;

— pemiath 3aJa4d, CBS3aHHBIE C YHCJIOBBIMU IOCIIEIOBATENLHOCTSIMH, B TOM YHUCIE 33[Ja4d U3
peallbHOM JKU3HHM (C UCTIOIb30BAaHUEM KAbKYISITOPA, IU(PPOBBIX TEXHOJOTHUIA).



7 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE
Temarnueckoe MmIaHUPOBAHUE TI0 alnredpe MPeICTaBIeHO N0 rogam o0ydenus (7—10 kimacchr).
OCHOBHBIE BUJbI OCATCIIBHOCTHU 06yqa101111/1x051 NEpCUUCIICHBL IIPHU HU3Y4YCHUU Ka)i(I[Of/'I TCMbI W HAIIPABJICHBI Ha JOCTWIKCHUC IIJIAHUPYCMBIX

pe3ynbraToB 00ydyeHus. [lepedueHb BUIOB JESATENIBHOCTH MOXET OBITh pPAaCHIMPEH WM COKpalmléH — ¢ Y4€TOM BO3MOYKHOCTEM W OrpaHUYEHUH

oOyyaromuxcsi, 00yCJIOBICHHBIX CTPYKTYpPOU HApYIICHUS MIPH MATOJIOTHU CIIyXa.

O061ee konmuectBo yacoB — 102 ygaca.

Tembl (TeMaTHYeCKHUE

OcHoBHOE coaepkaHue

OcHOBHbBIE BH/BI NC€ATCJIBHOCTH oﬁyqamumxcn

0JI0KM/MOTYJIH)
Yucaa u Bbruuciaenus. | [lonsrue panyoHanbHOro 4ucia. B meuenue yuebOHo20 200a: NOHMMATh, MPUMEHSATH B CaMOCTOSTENBHON pedH,
PanuoHanbHble 4YHcaa | ApupMeTndecKkue JeHCTBUS C PalMOHAIBHBIMU | BOCIIPHHHMATH (CIYXO3PUTEILHO W/WIIH Ha CIyX € Y4ETOM YPOBHS CIIyXOPE4EeBOTO
(254) YUCIIAMM. pa3BuTHS 00YYaIOUIMXCS) ¥ JJOCTATOYHO BHSITHO U €CTECTBEHHO BOCIIPOW3BOIUTH

CpaBHeHue,
YHCe.
Crenenp ¢ HATYpaJbHBIM MTOKa3aTENEM.

Pemenvie ocHOBHBIX 3a1ad Ha APOOH, MPOIEHTHI
W3 peajbHOU NMPAKTUKHU.

[Ipuznaku JETUMOCTH, pasnoXeHnus Ha
MHOXXUTENN HATypaJIbHbIX YHCE.

Peansubie 3aBucuMocth. Ilpsmas m oOpaTHas
MPONOPLIMOHAIIEHOCTH.

YIopaaouMBaHUE  pallMOHAJIBHBIX

TEMaTHYECKyl0 W TEPMHUHOJOTHYECKYIO JIEKCHKY, a TaKKe JEKCUKY [0
OpraHM3alMi Y4eOHOW JeATeNbHOCTH. BBINOMHATE (HOHETHUECKYIO 3apsIKy.
Hcnonb3oBath JAKTUIIBHYIO (YCTHO-TaKTHIIBHYIO peun) B Ka4eCTBe
BCIIOMOTaTENHLHOTO CPEZICTBA OOIIEHHSI.

Ilo oxonuanuu Kadxcoou yueOHOU yemeepmu: BOCIPUHUMATH Ha CIyX |
BOCTIPOM3BOJUTh TEMAaTHYECKYI0O M TEPMHHOJIOTMYECKYIO JIEKCHKY Yy4eOHOM
JICIIUTUIMHBL, 8 TAKKE JICKCUKY 110 OpTaHU3aI[iH y4eOHO!H e TeTbHOCTH.
Cucrematn3upoBaTh M oOoramars 3HaHHA 00 OOBIKHOBEHHBIX W JECATUYHBIX
TIPOOSIX.

CpaBHUBaTh M YIOPSA0YMBATH APOOM, MpeoOpa3oBbIBas NMPU HEOOXOAMMOCTH
JIECATHYHBIE JPOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATHYHBIC, B
YaCTHOCTH B OECKOHEYHYIO IECATHIHYIO IPOOb.

IIpuMensaTs pazHOOOpa3HbBIE CTIOCOOBI W MTPUEMBI BEIYUCIICHUS 3HAYCHUH TPOOHBIX
BBIPOKCHH, COJICPIKAIINX OOBIKHOBEHHBIC M JIECSTUYHBIC IPOOU: 3aMEHSTh MPH
HEOOXONIMMOCTH  JEeCATUYHYI0 JApoOb OOBIKHOBEHHOHM ¥  OOBIKHOBEHHYIO
NECSITUYHON, TPHBOAWTH BBIpaXXeHWe K (opme, Hambomee ymoOHOW I
BBIYUCIICHUH, TPe0Opa30BhIBAThH JPOOHBIC BHIPAKEHHSI HA YMHOXCHUE U JICTICHUE
JIECATHYHBIX POOEH K JEUCTBHSIM C IIETBIMUA YHCITAMHU.

[IpuBOMUTH 4YHCIOBBIE W OYKBEHHBIC MPHUMEPHl CTEMEHH C HATypalbHBIM
nokasaresieM, OOBSICHSS 3HAYCHUS OCHOBAaHHUS CTCICHU W TMOKAa3aTelsl CTENCHH,
HAaXOJUTh 3HAYEHUs CTerneHed Buaa a™ N (a — moboe panuoHaIbHOE YUCIIO, N —
HATYpaJbHOE YHCIIO).

IToHUMAaTh CMBICH 3aMKCH OOJNBINUX YHUCEN C MOMOIIBIO JICCATHYHBIX JpoOeil u
creneHed uncna 10, TpUMEHSTh MX B peaibHBIX CHTYAITHSIX.
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[IpuMeHAT, TpHU3HAKKA JEIMMOCTH, Pa3IOKEHHs Ha MHOXHTEIN HaTypalbHBIX
qHcer.

Pemate 3amaum Ha 4YacTH, MPOLEHTH, NPONOPLUH, HA HAXOXKIECHHE ApoOH
(nmpolieHTa) OT BEIWYMHBI W BEIMYUHBI 1O € ApoOH (TPOICHTY), apoou
(mpouieHTa), KOTOpBIM COCTaBIseT OJHA BeIHMYMHA OT Jpyroil. IlpuBomuTs,
pa3dupath, OLICHUBATh PA3IMYHBIC PEIICHNUS, 3AIIMUCH PEIICHUH TEKCTOBBIX 3a/1a4.
PacniosHaBath W OOBSICHATH, ONUpasch Ha  ONpPEACICHUS,  MPIMO
POMOPIHOHANILHBIE M 00OpaTHO MPOMOPIUOHAIBHBIE 3aBUCHMOCTH MEXIY
BEIMYMHAMH;, TIPUBOJMTH MPHUMEPHI 3TUX 3aBUCHMOCTEH M3 PEaNbHOr0 MHUpA, W3
JPYTUX YYeOHBIX TPEIMETOB.

Pemath mpakTHKO-OpUEHTHPOBAHHBIE 3a/1a4d Ha APOOU, MPOLEHTHI, MPSAMYIO U
00paTHYIO MPOMOPIHOHATBHOCTH, MPOIOPIINH.

Aaredpanyeckue
BbIpa:keHus (27 4)

bykBeHHbIE BBIPAXKEHHUSL. IlepemeHHBIE.
HomycTumele 3HaYeHHsI IEpEMEHHBIX. POPMYJIbI.
[IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
pacKpbeiTHE CKOOOK W TpPHBEACHUE MOJ0OHBIX
CJIaraeMBbIX.

CBO¥iCTBa CTENEHN C HATYPAIBHBIM TIOKA3aTeIEM.

OBnajierh anreOpanyeckoll TEPMHHOJIOTHEH M CHUMBOJIMKOW, MPUMEHSTH e B
MIPOIIECCE OCBOSHMS YIeOHOT'0 MaTepHaa.

Haxogute 3HaueHns OYKBEHHBIX BBIPOKEHHUI IMPH 3aJJaHHBIX 3HAYEHHUSX OYKB;
BBITIOJTHATH BRIYUCIICHUS 110 (OPMYJIIaM.

BrmmomHATE HpeO6paBOBaHI/I$I LEJI0ro BBIPpAXCEHWA B MHOTOYICH INPUBCACHUCM
MOIO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

MHOTrOo4IeHBI. Crnoxenue, BBIUMTaHHE, | BEIMONHATE yMHOXEHHE OTHOUWICHA HA MHOTOYJIEH M MHOTOYJIEHa Ha MHOTOUJIEH,
YMHOXKEHHE MHOTOYJICHOB. ®DopmyInbl | TpUMEHATH GOPMYIBI KBaapaTa CyMMBI M KBaJpaTa pa3HOCTH.
COKpaIIEHHOTO YMHOKEHHS. Paznoxenne | OcymecTBIATh pa3ioKeHHE MHOT'OWIEHOB HA MHOXHUTENH IMyTEM BBIHECEHHUS 3a
MHOTOWICHOB Ha MHOJKHTEIIH. CKOOKM OOIIEero MHOXHTENS, NPUMEHEHUs (OPMYIBl Pa3HOCTH KBaJPaToOB,
(hopMyIT COKpaIEHHOTO YMHOXKCHHS.
[IpumenaTs mpeoOpazoBaHUE MHOTOWIEHOB UIS PEIICHUS PAa3NAYHBIX 337ad U3
MaTEMAaTHUKH, CMEXHBIX TPEAMETOB, U3 PealbHON MPAKTUKH.
3HAKOMHUTHCS C ICTOPHEN Pa3BUTHSI MATEMATHKH.
YpaBHenust VYpaBHeHuE, MIpaBHIIA npeoOpa3oBanus | Pemarts nnHeiiHOe ypaBHEHHE C OIHOW TIEPEMEHHOW, MPUMEHss IpaBHia

HepaBeHcTBa (20 4)

YpaBHEHHUS, PABHOCHJILHOCTD ypaBHEHUII.
JluneitHoe ypaBHEHHME C OAHOW HEPEMEHHOM,
peuleHue JUHEHHbIX ypaBHeHUH. Pemenue 3amau
C IOMOIIbIO YPaBHEHUI.

JluneitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMU U
ero rpaduk.

Cucrema IByX JMHEWHBIX YPaBHEHHUH C JIBYMs
MepEeMEHHBIMHU.
Pemenne  cucrtem

YpaBHEHUH  cmocobom

nepexona OT HCXOAHOT0 YPaBHEHUS K PaBHOCHIBHOMY €My 0ojiee IPOCTOro BHUJA.
[IpoBepsTh, ABISETCS M KOHKPETHOE YUCI0 KOPHEM YPaBHEHHS.

[lonGupate mpumepsl map Yucel, ABISIOMUXCS PELICHUEM JTHHEHHOTO YpaBHEHHS
C IByMs IIEpEMEHHBIMH.

CtpouTh B KOOPIAWHATHOHN IUIOCKOCTH TpaduK JIMHEHHOro ypaBHEHHS C JIBYMS
NEepEeMEHHBIMH; TOJIB3YSCh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHHUS yPaBHEHUSI.
Haxomute pemenne cucTeMbl JABYX JIMHEHHBIX YpPaBHEHHMH C  ABYMS
nepeMEHHBIMH.

CocCTaBJIATE M pelaTh YpaBHEHHE WM CHCTEMY YPaBHEHHI IO YCIOBHIO 33JauH,
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IIOJACTaHOBKHU U CII0COOOM CIIOKEHUS.

HUHTCPHIPECTUPOBATL B 3aJa4u HOJ'Iy‘-ICHHLIfI

pe3ynIbTar.

COOTBETCTBHMHM C KOHTCKCTOM

Koopanuatsi U
rpapuxku. @ynxunu (24
)

Koopaunara Touku Ha mpsMOi.
YucnoBble NPOMEXYTKH. PaccrosHue Mexny
JBYMsI TOUKAMHU KOOPJAUHATHON IIPSIMOM.

[IpsmoyrompHast  cucremMa  KOOpJAMHAT  HA
mwiockoctd. [Ipumepsl  rpaduKkoB, 3aJaHHBIX
dopmynamu.  UreHne TpadUKOB  PeANLHBIX
3aBUCHMOCTEHN.

[oustre dynkuun. I'paduk dyaknuun. CBoiicTBa
GyHKIHH.

Jluneitnas  ¢ynknusa.  [loctpoenmne rpaduka

nuHeiinoi Qpynkuuu. I'paduk pyukuu y = [x|.

Ha xoopauHaTHOW NpsMOil M300pa)kaTh TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOp/IMHATAM, JIy4H, OTPE3KH, MHTEPBAJIbl; 3alUChIBaTh UX Ha anreOpandyeckoMm
SI3BIKE.

OtMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJAMHATaM;
CTPOHUTH TpaUKU HECIOKHBIX 3aBUCHMOCTEH, 3aJlaHHBIX (OPMYJIaMH, B TOM
YHCJIE C TIOMOIIBI0 TU(POBBIX Ta00PATOPHIA.

[IpuMensiTh, U3y4aTh MPEUMYIIECTBA, UHTEPIPETHPOBATH TpauyecKuii crocod
MIPEJCTABIICHHUS M aHAJIM3a Pa3HO00pa3HON KU3HEHHON HH(OPMAIUH.

OcBauBath MOHATHE (PYHKIIMH, OBJIAJACBATh (PYHKIIMOHATBHOW TEPMUHOIOTHEH.
Pacrio3naBath jmHeiHy0 ¢yHkiuio Y = kx + b, ommceiBaTh €€ CBOWCTBa B
3aBUCUMOCTH OT 3HaueHu# ko3ddunmentos K u b.

CtpouTts rpadvKu JUHEHHOM QyHKIMH, QYHKIMHA Y = |x].

Ucnone3oBaTh 1MQPOBBIE pecypchl JIsl MOCTPOCHUS TpadUKoB (GYHKIUA U
U3y4eHUs uX CBOWCTB. IIpMBOAWTE NIpUMEpHl JIMHEHHBIX 3aBUCUMOCTEH B
peasIbHBIX MPOIECCaX U SBJICHUSIX.

IToBTOpPEHME U
o0oomenue (6 9)

IloBTOpEHHE OCHOBHBIX TMOHATHM UM METOJIOB
Kypca 7 kimacca, 0000ITeHIe 3HaHUH.

BreibupaTh, NpUMEHATh OLIEHHBATH CIIOCOOBI CPAaBHEHHS YHCEN, BBIYHCIICHUH,
npeodpa3oBaHUil BEIpAKEHUH, pEIICHUS YpaBHECHUH.

OcymiecTBIsATh CaMOKOHTPOJNH BBIMOMHSEMBIX JEUCTBHA UM  CaMOIPOBEPKY
pe3yibTaTa BEIYMCIICHUH, MPeo0pa3oBaHui, IOCTPOCHHIA.

Pemarp 3amaun u3 peanbHON XHU3HU, MPUMEHATh MaTeMaTUYECKHE 3HAHUS IS
permieHus 3a7a4 U3 APYrux IpeaMeTOoB.

Pemmate TekcTOBBIE 332U, CPABHUBATH, BEIOMPATH COCOOKI pelIeHHs 3aa4u.
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Tembl (TeMaTHYeCKHUE
0JI0KM/MOTYJIH)

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

Uncaa v BBIYHUCIEHUS.
KBanpatnsie xkopuu (22

)

KBagpaTHslit KOpeHb U3 yHCTa.

[onsitue 00 HppalroHaTILHOM qHcIe.
Jlecatnunple NPUONIMKEHUS HWPPAIUOHATBHBIX
Yrcel.

JeiicTBUTENBHBIC quCIa. CpaBHeHne

JIEHCTBUTENBHBIX YHCEIL.

Apumernyeckuii KBaApaTHBIA KOPEHb.
YpaBHenue Buja x> = a.

CpoiicTBa apuMeTnyecKuX KBaJpaTHBIX KOPHEH.
IIpeoGpasoBanue YHUCIIOBBIX BBIPAKECHUH,
COJZIEpKAIIMX KBAJIPaTHbIE KOPHH.

B meuenue yuebnoco 2o0a: MOHUMaTh, MPUMEHSTH B CAMOCTOATEILHON pedH,
BOCIIPUHUMATh  (CIYXO3pUTEIBLHO W /WM Ha CIyX C Yy46TOM YPOBHSA
CIIyXOPEUYEBOI'0 Pa3BUTHsI OOYYAIOUIMXCS) M JOCTATOYHO BHSTHO M €CTECTBEHHO
BOCIIPOM3BOJUTH TEMATUYECKYID M TEPMUHOJIOTHYECKYIO JIEKCHKY, a TaKKe
JIEKCUKY M0 OpraHW3allii Y4YeOHOW JeITEIbHOCTH. BBITONHATE (OHETHYECKYIO
3apanaKky. lcnomp3oBaTh MakTWIbHYIO (YCTHO-JAKTHJIBHYIO peyb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIPUHUMATh Ha CIyX H
BOCIIPOM3BOJUTH TEMAaTUYECKYI0 M TEPMHHOJIIOTHYECKYIO JIEKCHKY Yy4ueOHOU
JICIIUTUIMHBL, a8 TAKKE JICKCHKY 110 OpTaHU3al[iH y4eOHOH e TeTbHOCTH.
dopMynHpoBaThH OIpesiesieHne KBaJpaTHOTO KOPHS W3 4Kcia, apu(METHIECKOro
KBaJ[PATHOTO KOPHSI.

[IpuMeHsITH Onepanuio U3BJIEUECHs KBAJIPATHOTO KOPHS M3 YUCIIA, UCTIONB3Ys TIPU
HEOOXOTMMOCTH KaJTbKYIISITOP.

OrneHnBaTh KBaApaTHBIE KOPHU HETBIMHA YUCIAMH U JECATUIHBIMU IPOOSIMH.
CpaBHUBaTh ¥ YHOPSIOYMBATH pallMOHAIBGHBIE W HWppaIOHANbHBIE YHCIA,
3aMHMCaHHBIE C TIOMOIIBIO KBAPATHBIX KOPHEH.

HccenoBaTh ypaBHEHUE X2 = a, HAXOAUTH TOYHBIE M NPHONMKEHHBIE KOPHU TIPU
a>0.

HccnenoBarh cBoMcTBa KBaJpaTHBIX KOPHEW, ITPOBOJIS YHMCIIOBbIE SKCIEPUMEHTHI
C UCTIOIb30BaHNEM KaIbKYIISTOpa (KOMITBIOTEPA).

Jloka3piBaTh CBOMCTBA apr(hMETHUECKUX KBaJIPATHBIX KOPHEH; MPUMEHATh UX IS
peoOpa3oBaHus BEIPAKCHHUT.

BremonHATe 1peoOpazoBaHUs BBIPAKEHHM, COJEPXKAIUX KBaJpaTHbIE KOPHHU.
BripaxkaTs mepeMeHHbIE U3 TEOMETPUIECKUX U (PU3NIECKUX (hopMyI.

BoeruncnsaTs 3HaYEHUS BBIpaXXEHUH, COAEPIKAIINX KBAJIPATHBIE KOPHH, UCIOIB3YS
TIpH HEOOXOAUMOCTH KaJIbKYyIISTOP.

Hcrnonp30BaTh B X07Ie pEIEHHUS 3a/1a4 dJIeMEHTapHbBIE TIPEACTaBICHHS, CBSI3aHHbBIS
¢ IpuOIMKEHHBIMY 3HAYSCHUSIMHA BEITHYHH.

3HAKOMUTHCS C UCTOPHEH Pa3BUTHS MaTEMATHKH.

Yuciaa U BbLIYHCICHHS.

CrerieHs ¢ OCIIBIM ITOKA3aTCIICEM.

(I)OpMyJ'II/IpOBaTB OnpeACICHUC CTCIICHU C LCJIBIM ITOKa3aTCJICM.
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Crenennb c HeJbIM
noka3areyem (11 1)

CranpapTHas 3auch YHca.

Pazmepbl 00BEKTOB OKpyXkaromiero mupa (oT
9MEMEHTapHBIX ~ YacTHI O  KOCMHYECKHX
00BEKTOB), JUINTETBHOCTh ~ TIPOLIECCOB B
OKpPY’KaIoIeM MUpE.

CBoIliCTBa CTEIIEHHU C LEIBIM [T0KA3aTEIEM.

[IpencraBnsare 3amuck OONBIIMX W MaNblIX 4YHCEN B CTaHIApTHOM BHJE.
CpaBHUBaTh YKClla U BETUYHHBI, 3alICAaHHBIE C UCIIOIB30BaHUEM creneHu 10.
Hcnonp3oBaTh 3amMch YUCEN B CTaHIAPTHOM BUJE JUISL BBIPAXXCHUS Pa3MEpPOB
00BEKTOB, JJIUTEIBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MUPE.

®opMynpoBaTh, 3alMUCHIBATH B CHMBOIMYECKOH (opMe M HILIFOCTPUPOBATH
IIPUMEPAMU CBOWCTBA CTEIEHU C LIEJIbIM IIOKA3aTEIEM.

[TpuMeHATH CBOMCTBA CTENEHU ISl MpeoOpa3oBaHUsl BBHIPAKEHHH, COAEpKaIINX
CTEIIEHU C LEJIBIM [10Ka3aTelIeM. BBINOIHATE ACHCTBUS C YUCIaMU, 3alIUCAHHBIMU
B CTaHJApPTHOM BHJIe (YMHO)KEHHE, JIETIeHHE, BO3BE/ICHUE B CTEIEHbD).

Aaredpanyeckue
BbIpaKeHH .
KBagpaTtnbiii Tpéxuiien
(74)

KBanpatHsrii TPEXUIIEH. Pasnoxenne
KBaJJPAaTHOT'O TPEXUJIEHA HA MHOXKUTEIIH.

Pacnio3naBaTe KBaZpaTHBIM TPEXWIEH, YCTAHABIMBATb BO3MOXKHOCTh
Ppa3yIoKEHNs] HA MHOXKHUTENN.

PacknanpiBaTh Ha MHOXHUTENM KBAJPATHBIA TPEXUWIEH C HEOTPULATEIBHBIM
JUCKPUMUHAHTOM.

€ro

Anredpanyeckue
BBbIpa:KEeHH .
Aare0pauyeckasi Apodb
(22 9)

AnreOpaundeckast apoOb. JlonmycTuMbie 3HAYEHUS
MIEPEMEHHBIX, BXOMIIINX B alnreOpamvecKue
BBIPAXKCHHS. OcHoBHOE CBOICTBO
anredpamdeckoit apoou. CoxparmeHue apooei.

CHO)KGHI/IC, BBIYUTAHUEC, YMHOXCHUC U ACIICHUC

anreOpandecKkux  ApoOei. [IpeoOpazoBanue
BBIpQKEHWH,  CONlepXKalMX  anredpandeckue
IpoOw.

3anmuceiBaTh aireOpamdeckue BhIpaKeHUsA. Haxomuth 007aCTh OmpemencHus
panrOHaJIBHOI'O BbBIPAXKCHHA.

BrImmomHATE 9ncI0oBBEIE IIOACTAHOBKHN U BBIYUCIIAATH 3HAYCHUC )IpOGI/I, B TOM YHUCJIC
C TMIOMOIIBI0 KAIBKYJISATOPA.

DopMyIHpOBaTh OCHOBHOE CBOWCTBO ainreOpanyeckoi ApoOu M MPUMEHATH €ro
JUTS TIpeoOpazoBanms Apodeit.

BEITTONHATE HEHCTBUS ¢ anreOpanvIecKuME IPOOSMHU.

IIpuMensaTs mpeoOpa3oBaHUsI BBIPAKEHUH I pemieHdus 3amad. BeIpakaTh
nepeMeHHble W3 (QopMmyn (PU3HUECKUX, TEOMETPUUYCCKUX, OIFCHIBAIOIINX
OBITOBBIC CUTYAITHN).

IToBTOpEHUE U
0000menne (6 4)

IloBTOpEHHE OCHOBHBIX TMOHATHM UM METOJIOB
Kypca 8 kitacca, 006001eHrne 3HaHui.

BreibupaTh, NPUMEHATH OLIEHWBATH CIIOCOOBI CPAaBHEHWS YHCEN, BBIYMCIICHHM,
npeoOpa30BaHMM BRIPAKEHH, PEIICHUST YPaBHEHHIA.

OcCymIecTBIsATh CaMOKOHTPOJNH BBITTOMHSAEMBIX JEUCTBHA M CaMOIPOBEPKY
pe3ybTaTa BEIYMCIEHUH, MpeoOdpa3oBaHuil, IIOCTPOCHHI.

Pemarp 3amaun u3 peanbHON XU3HU, MPUMEHATh MaTeMaTUYECKHe 3HAHUS IS
perreHus 3a71a4 U3 APYTuX MpeMeToB.

Pemmate TekcTOBBIE 332U, CPABHUBATH, BEIOWPATH CIIOCOOBI PEIIeHNS 3a1a4H.
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Tembl (TeMaTHYeCKHUE

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

0JI0KM/MOTYJIH)
YpaBHeHus u | KBagpatHoe ypasuenme. Hemomnoe kBampatHoe | B meuenue yueOHo2o 200a: TIOHUMAaTh, MPHUMEHSTH B CaMOCTOSTENBHOH peuw,
HEepaBeHCTBA. YpaBHEHHUE. BOCIIPUHUMATS (CIyXO3PUTEIBHO W/UIH Ha CIIyX C YUETOM YPOBHSI CIIyXOpEUEBOro
KBagpatHbie Qdopmyna KOpHEH KBaJIpaTHOTO ypaBHEHUS. | pa3BUTHA OOYYaIOUIMXCS) M JOCTATOYHO BHSTHO M €CTECTBEHHO BOCIIPOW3BOIUTH
ypaBHenus (17 1) Teopema Buera. TEMAaTUYECKYI0 U TEPMHUHOJOTMYECKYI JIEKCHKY, a TaKXKe JIEKCUKY II0
Pewienne YpaBHEHUH, CBOJISIIIUXCSA K | opraHu3anuy y4eOHOW JEATEIbHOCTH. BBIMOMHATE (DOHETHYECKYIO 3apsjiKy.
KBAaJPaTHBIM. IIpocreiimue npoOHo- | Mcnonb3oBath JIAKTUJIBHYIO (YCTHO-TAKTUIIHHYIO peun) B KadecTBe
paLroHalbHbIE YPABHEHUS. BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.
Pemenne  TekcTOBBIX 3amad ¢ moMomplo | [lo  oxonuwanuu KaxcOou yueOHOU yemeepmu: BOCIPHHUMATh Ha CIyX H

KBaJPATHBIX YPABHEHMIA.

BOCTIPOM3BOJUTh TEMAaTHYECKYI0O M TEPMHHOJIOIMYECKYIO JIEKCHKY Yy4eOHOM
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
PacrioznaBaTh KBajipaTHBIE YpaBHEHUSI.

3amuceiBaTh (OpPMYNTy KOpHEH KBaJpaTHOTO YpaBHEHUS; pellaTh KBaJpaTHEBIC
YpaBHEHUS — MOJHBIE U HE TIOTHBIE.

IIpoBoauTh MpocTelNINE HCCAEA0BAHUS KBAIPATHBIX YPABHEHUN.

Pemath ypaBHeHus1, CBOAAILIMECS K KBaJPaTHBIM, C IIOMOIIbIO IIpeoOpa3oBaHUM U
3aMEHOM MepEMEHHOM.

HaOmiogate W aHanMM3MpoBaTh CBSA3b MEXKAY KOPHAMH M KOI(PPHIMEHTaAMHU
KBAJIPaTHOT'O ypaBHEHHUS.

®dopmynupoBats TeopeMy Buera, a Taxke oOpaTHyIO TeopeMmy, NPUMEHATh 3TH
TEOPEMBI IS PELICHU 3a1a4.

Pemate TekcTOBBIE 3amauM  anreOpaMyuecKUM CIOCOOOM: IEPEXOAWUTh OT
CJIOBECHOH (DOpMYJIMPOBKM YCIIOBHA 33/a4d K aureOpanyueckoil Moaenu IyTéM
COCTaBJICHHAs ypaBHEHMS; pellaTh COCTABICHHOE YpaBHEHWE; MHTEPIPETHPOBATH
pe3ymbTar.

3HAKOMHUTHCS C HCTOPUEN Pa3BUTHS allTeOpHI.

YpaBHeHust 7
HepaBeHcTBa. CHcTeMbl
ypaBHenmi (15 4)

JluneitHoe ypaBHEHHE C JBYMS IEPEMEHHBIMH,
ero rpaduk, NpPUMEPbl PpELICHHUS YypaBHEHUH B
LeIBIX YUCTax.

Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUU C

OByMsl nepeMeHHbIMH. [Ipumeprsl  perieHus
CHUCTEM HEIMHEHHBIX YpPaBHEHUH C JABYyMS
MepEMEHHBIMHU.

PacnozHaBaTh JMHEHHbIE ypaBHEHH C ABYMsI IEPEMEHHBIMHU.

Crpouts rpaduky THHEHHBIX YpaBHEHHH, B TOM YHCJIE UCHONB3YysS IU(PPOBBIC
pecypchl.

Pa3znuuaTh napansenbHble U IepeceKaromuecs IpsMbIe 0 UX YPaBHEHUSAM.
Pemwate cucrembl [BYX JIMHEHHBIX YpaBHEHMH C JBYMSA II€peMEHHBIMH
MOACTAHOBKOM U CIIOKEHUEM.

Pemwate mpocreiilme cucTeMbl, B KOTOPHIX OAZHO M3 YPaBHEHHUH HE SIBISETCS
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I'padmueckas uHTEpIIpETAIUs YPABHEHUS C JIBYMS
MEPEMEHHBIMU M CHUCTEM YpPaBHEHHUU C JBYyMs
TIEPEMEHHBIMHU.

Pemienne TEKCTOBBIX 3aAad C MOMOIMIBIO CUCTEM
YpaBHEHUH.

JIMHEHHBIM.

[IpuBomuTh TpadUUECKyI0 HHTEPIPETANUIO PEIICHUS YpPaBHEHUS C ABYMS
MEPEMEHHBIMHU M CHCTEM YPaBHEHUH C IBYMS IEpEMEHHBIMH.

Pemmath TekcTOBBIC 3a1aUU ANTeOpanIECKUM CIIOCOOOM.

YpaBHenust U
HepaBeHCTBA.
Hepagencrtna (14 u)

HucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBencrBo ¢ onHOWM mepemeHHON. JInHeHHbIE
HEPABEHCTBA C OJHOM IIEPEMEHHOM U HX
pemenue. CucreMbl JMHEHHBIX HEPAaBEHCTB C
OJIHOH IIEPEMEHHOM U UX PELLEHUE.

Uzo0paxeHne pelnieHus: JTMHEHHOro HepaBeHCTBa
1 UX CUCTEM HA YUCIIOBOM IPSIMOM.

@opMynuMpoBaTh CBOWCTBA YHUCJIOBBIX HEPABEHCTB, WIUIIOCTPUPOBATH HMX Ha
KOOPJMHATHOM MPSMOH, TOKa3bIBaTh alTreOpanyecKy.

[IpuMeHsTh CBOMCTBA HEPABEHCTB B XOJI€ PEUIECHUA 3a/1a4.

Pemate nuHelHbIE HEPABEHCTBA C OJHOM IEPEMEHHOH, M300pakaTh peEIICHUE
HEPABEHCTBA HAa YHCJIOBOW MPSIMOM.

Pewiats cuctembl JIMHEWHBIX HEPABEHCTB,
HEPABEHCTB Ha YMCIJIOBOU NPSIMOi.

M300pakaTh pEIICHUE CUCTEMBI

@®yakuun. OcHOBHBIE

nousTus (6 4)

[Monstue ¢yukuuu. OOIaCTh ONpENCICHUS U
MHOKECTBO  3HaueHHil  ¢QyHkmmu.  CriocoOb
3a1aHus QyHKINH.

I'padux ¢ynknuu. CpolicTBa QYHKIUH, UX
oroOpakeHue Ha rpaduke.

Hcnonb3oBaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJTUKY.

Beruucnsate 3HaueHus GyHKIUH, 3aaHHBIX (QopMmynaMu (pu HEOOXOIUMOCTH
UCIIONIL30BATh KAJBKYJISATOP); COCTABISTH TAONHIIBI 3HAYCHUN (DYHKIIHH.

Ctpouth 10 TOUKaM TpaduKu QYHKITHIA.

OnuceiBaTh CBOMCTBA (QYHKIIMHM HA OCHOBE €€ rpa)uaecKoro mpe/ICTaBICHHS.
Hcnonps3oBaTh GyHKINOHATBHYIO TEPMHUHOJIOTHIO M CHMBOJIHKY.

Hccnenosats npuMepsl rpaMKOB, OTPAXKAIOLUINX PEeaIbHbIE IIPOLIECCH] U SABJICHUS.
TIpuBoauTHs IpUMEPHI MPOIECCOB U SIBJICHUHN C 3aJlaHHBIMU CBOHCTBaMHU.
HVcronp30BaTh KOMIBIOTEPHBIE MIPOTPAMMBI ISl TOCTPOCHUS IpaduKoB (YHKIHI
Y U3yYEHUS UX CBOMCTB.

®yuxuun.  Yucaoseie | UreHne u mnocrpoenme rpadukoB GyHknui. | PacnoznaBate BUAbI  W3y4aeMbiX  (QyHKIUH. [loka3plBaTh  cXeMaTHYECKU
¢ynxuun (10 4) [Mpumepsl rpadukoB (GYHKIHI, OTPAXKAOIIMX | MOJOKEHHE HA KOOPAMHATHOM MIOCKOCTH rpaduKoB GyHKIMI BUaa: y = x2, Y =
peaibHBIE IPOLIECCHI. x3y=vx y=xl
OyHKUHMY, OMHCHIBAIOLIME MPSAMYI0 U 0OPAaTHYIO | Mcrions30BaTh (hyHKIIMOHATBHO-TpaQUUECKHe TPEIACTABICHUS IS DPEIICHUS |
TIPOMOPLUMOHAJBHBIC 3aBUCHMOCTH, UX TIPaQUKH. | pccnemoBaHms YPaBHEHUI U CUCTEM ypaBHEHUM.
['unepbouna. [IpumensaTs udpoBbie pecypchl I MOCTPOEHUS TpaduKoB QPYHKIIUH.
I'paduk Gpysxuuu y = x2.
Oyuximn y = x2, y = %3,y = V%, y = |x[;
rpajuyeckoe pelmieHne YpaBHEHWH U CHCTEM
YpaBHEHUM.
IloBTOpEHHE u | [loBTOpeHne OCHOBHBIX TIOHSATHA W METONOB | BeiOMpaTh, MPUMEHATH, OIEHWBATH CIIOCOOBI CPaBHEHHS YHCEN, BBIYMCIICHHH,

00o01meHue (6 4)

KypcoB 7, 8, 9 kimaccoB, 00001IeHne 3HaHU I

npeoOpa3oBaHM BRIPAKEHHM, PEIICHUS YPaBHEHHIA.
OCyIecTBIATh CAMOKOHTPOJIb  BBINOJNHSIEMBIX JEWCTBHH M CaMONPOBEPKY
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pe3ynbTaTa BEIYMCICHUH, TPeoOpa3oBaHmid, TOCTPOSHUH.
Pemars 3amaun u3 peanbHON XU3HU, MPUMEHATH MAaTEeMAaTUYECKHE 3HAHUS IS

pelieHus 3aaa4 u3 Apyrux MpeaMeToB.
PemaTh TeKCTOBBIC 337]a4H, CPAaBHUBATh, BEHIOUPATh CIOCOOBI pellieHUs 3aauH.




10 KJIACC

OO0111ee KOJIMuecTBO 4acoB — 136 4acos.
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Tembl (TeMaTH4ecKHe
0J10KH/MOLYJIN)

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

Yucna v BbIYHMCICHUA.
HeilicTBUTEJbHBIE YHCIA
(13 v)

PanponanbHble 4MCa, WPpPalMOHATBHBIC YHCIA,
KOHEUHbIC M OCCKOHEYHBIC JCCATUYHBIC IPOOH.

MHoxecTBO JIEUCTBUTEIBHBIX YHUCE;
JEHCTBUTENBHBIE YHCIAa KaK  OCCKOHEUHBIE
JecATU4YHbIe apoOu. B3auMHO OfHO3HAYHOE
COOTBETCTBHE MEXIY MHO>XECTBOM

JICHCTBUTENBHBIX YHCEI M MHOXECTBOM TOYEK
KOOPJMHATHOM IPSIMOM.

CpaBHenue JIEMCTBUTENBHBIX qucell,
apupMeTHIecKue ACUCTBUS C NEHCTBUTEIHHBIMH
YUCIIAMM.

[IpubmmkénHoe 3HaYeHHE BEITWYHHBI, TOYHOCTH
MIPUOTIKEHUS.

Oxkpyriaeane uucen. Ilpukumka u
pe3yIbTaTOB BEIYHACICHU.

OILlEHKa

B meuenue yuebnoco 2o0a: MOHUMaTh, MPUMEHSATH B CAMOCTOSTEIBLHOW pevH,
BOCIIPUHUMATS (CIyXO3PUTEIBHO W/UIH Ha CIIyX C YUETOM YPOBHSI CIIyXOpEUEBOro
pa3BUTHS 00YYaIOUIMXCS) M JOCTATOYHO BHSITHO M €CTECTBEHHO BOCIIPOW3BOIUTH
TEMaTHUYECKyI0 M TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKXe JIeKCUKY IO
OpraHuzaluy y4eOHOW JeATeNbHOCTH. BBINONHATE (HOHETHYECKYIO 3apsJKy.
Hcnonp3oBaTh  JAKTHIBHYIO — (YCTHO-JIAQKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu kaxcoou yuebHOU Yemeepmu. BOCIPUHHMATh Ha CIyX H
BOCTIPOM3BOJUTh TEMAaTHYECKYI0O M TEPMHHOJOIMYECKYIO JIEKCHKY Yy4eOHOM
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
Pa3BuBaTh TpeAcTaBIeHHS O YHCIAX: OT MHOXXECTBAa HATYpaJbHBIX HYHCEN O
MHOYKECTBA JI€HICTBUTENbHBIX YHCEN.

O3HaKOMHUTBCS C BO3SMOKHOCTBIO TIPEACTABICHHS JEHCTBUTENHHOTO YHCIIA KaK
OCCKOHEYHON JIECATUYHOW JIpOoOW, TPUMEHATh JECATHYHBIC MPUOIMKEHUS
palMOHATIbHBIX U UPPALMOHAIBHBIX YHCEI.

M30o0pakath NeHCTBUTENBHBIC YHCIIa TOYKAMH KOOPIMHATHON TIPSIMOM.
3anuceIBaTh, CPAaBHUBATh U YIIOPSIOUUBATH JCHCTBUTEIIBHBIC YUCIIA.

BeImmonHATE, coderas yYCTHBIE M IHCBMEHHBIE NPHEMBI, apH(MeTHUECKHe
JEUCTBUS C PallMOHAIBHBIMHM YMCIIAMU; HAXOIUTh 3HAUEHUS CTEIlEHEH C IIEIbIMU
MIOKa3aTeNsIMU U KOPHEH; BBIYMCIISITh 3HAUEHNS YHCIIOBBIX BBIPA)KECHUH.
[lonyuntes mpencraBieHHE O 3HAYMMOCTH — JEWCTBUTENBHBIX
IPAaKTUYECKOH IESTEIbHOCTH YEI0BeKa.

AHanu3upoBaTh U JiefaTh BBIBOABI O TOYHOCTH IPUOIMKEHHS NEHCTBUTEIBHOTO
yucya [IPY PELIeHUH 3aad.

OKpyrnaTe  ACHCTBUTENbHBIE YHWCIA, BBIIOJIHATH
BBIYMCIICHUH, OLICHKY 3HAYEHUN YU CIOBBIX BBIPAXKEHUM.
3HAKOMUTBCS C UCTOPUEHN pa3BUTUSI MATEMATHKH.

quCceia B

OPUKUAKY pe3yibpTara

YpaBHeHust 7
HepPaBeHCTBA.
YpaBHenuss ¢ ogHOI
nepemenHoi (19 4)

JluneitHoe ypaBHEHUE.
CBOZSILUXCS K IMHEWHBIM.
KBagpatnoe ypaBHeHue. PeuieHue ypaBHEHUI,
CBOAAIIMXCS K KBaJApaTHBIM. bBHKBaapaTHbIE
ypaBHEHHUSI.

Pewmienue ypaBHeHMUid,

OcBauBath, 3allOMHHATh M TNPHUMEHITH TrpadUuecKue METOAbl NPU PELICHUH
YpaBHEHUH, HEPABEHCTB U UX CUCTEM.

PacnioznaBaTh 1ienble 1 JpOOHbBIE ypaBHEHUSI.

PemaTe nuHeliHbIE M KBaJIpaTHbIC YPaBHEHUs, YpPAaBHEHUS, CBOISIIMECS K HUM,
npocreinre ApoOHO-pallioOHAIbHbIC YPaBHEHUSI.
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IIpumepsl pelieHUs ypaBHEHUN TpETbed U
4eTBEPTON CTerneHen pas3ioXeHuEM Ha
MHOXUTEIH.

Pemenne npoOHO-paiMoOHaIbHBIX YPaBHEHH.
Pemienne TEKCTOBBIX 3ajad  aireOpanvdecKuM

Hpezmar aTh BO3MOJKHBIE CIIOCOOKI peuieHus TCKCTOBBLIX 3aJady, O6CY)KI[aTI) nx u
pelaTh TCKCTOBLIC 3a/1a4X pa3HbIMU crrocobamu.
3HAaKOMHTLCS C I/ICTOpI/Ief/'I Pa3sBUTHUA MAaTEMATHUKU.

METOJOM.
YpaBHeHus u | JIuneitHoe ypaBHeHHE ¢ AByMS nepeMeHHBbIMH M | OcBauBaTh U MPUMEHATH MPUEMBI PEIIEHUS CUCTEMBI ABYX JIMHEHHBIX ypaBHEHUH
HepaBeHcTBa. CucreMsl | ero rpaduk. C JIByMs IIEPEMEHHBIMH U CUCTEMBI IBYX YPABHEHMU, B KOTOPBIX OAHO YpaBHEHHUE

ypaBHenuii (19 )

Cucrema AByX JMHEWHBIX YPaBHEHHH C JBYMS
IIEpeMEHHBIMA U €€ pelleHue. PemieHne cucrem
JIBYX YpaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOH CTEIEHHU.

I'paduueckas WHTepIpeTanus
YPaBHEHUH C IByMs IIEPEMEHHBIMU.

CHUCTEMBI

HE SIBJISETCS JTUHCHHBIM.

Ucnone3oBaTh (GyHKIMOHATBHO-TpaQUIECKUE TPEACTABICHUS sl PEIICHHUS |
HCCIIEIOBaHMS YPABHEHUHN U CHCTEM.

AHanmu3upoBaTh TEKCTHl 3aJay, pelarh HX anredpandeckuM CrocoOoM:
HEePEXOIUTh OT CIOBECHOH (DOPMYIMPOBKH YCIOBHS 33Jaud K alredpandeckoi
MOJEIM HYTEM COCTABJICHHSI CHCTEMbl YpPaBHEHHUM; peEIIaTbh COCTaB JIEHHYIO
CUCTEMY YPABHEHUI; HHTEPIIPETUPOBATH PE3YJIbTAT.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATHKH.

YpaBHenust u
HEpPaBEHCTBA.
Hepagenctna (21 4)

HucnoBble HEPABEHCTBA U UX CBOMCTBA.
JluneiiHple HEpaBEHCTBA C OJAHOM IEPEMEHHOU U
HX pEIICHUE.

Cucrembl JMHEHHBIX HEPaBEHCTB C
MEpEMEHHON U UX pelIeHHE.

KBagpaTHbIC HEPaBEHCTBA U UX PEIICHUE.
I'paduueckas wuHTEpHIpeTanus HEPABEHCTB U
CHCTEM HEPaBEHCTB C JBYMs MTEPEMEHHBIMHU.

OIIHOM

I‘II/ITaTI), 3aIlIMChIBaTh, IOHUMATh, I/IHTepHpeTI/IPOBaTB HepaBeHCTBa; HUCIIOJIB30BAThH
CI/IMBOJII/IKy nu TepMI/IHOHOFI/IIO.

BrimonHITh TIpeoOpa3oBaHus HEPABEHCTB, MCIOIB30BATH IS MPEoOpa3oBaHUS
CBOICTBA YHCIIOBBIX HEPABCHCTBR.

Pacrnio3HaBaTth MUHENHHbIEC U KBaJIpaTHbIE HEPABEHCTBA.

Pemiats nuHEHbIE HEPaBEHCTBA, CHUCTEMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbI
HEPAaBEHCTB, BKIIIOYAIONINX KBaJpaTHOE HEPABEHCTBO, W PEIIaTh HX; OOCYKIATh
MTONTy9IEHHBIE PEIICHUSI.

M3obpaxkath pemieHne HEpaBEeHCTBA M CHCTEMBI HEPaBEHCTB Ha YHCIOBOM
MIPSIMOM, 3aIMCHIBATH PEMICHHE C TIOMOIIBIO CHMBOJIOB.

Pemarts kBaspaTHBIE HEPABEHCTBA, HCIIONB3YS TpadudecKre MPeACTaBICHHS.
OcBanBaTh W NPHUMCHITh HEPABEHCTBA MPU PENICHUH PA3IMYIHBIX 3a7ad, B TOM
YHUCIIE MPAKTUKO-OPHEHTUPOBAHHBIX.

@Dyuxuuu (21 4)

Ksagpatuunas ¢yakmus, e€ rpaduk U CBOMCTBA.
[Tapabomna, KoopIUHATHI BEPIIMHEI TAPa0OIHI, OCh
CUMMETPHH 1apadoITb.

CrenenHsle  (QYHKUMM €  HAaTypaJbHBIMH
rokazatensMu 2 u 3, ux rpaduKy U CBOKCTBA.

I'padukn pynkumii: y =kx, y=kx +b, y =§, y=

PacrosHaBaTh BHIBI M3y4aeMbIX (DYHKIUI; HIUTIOCTPUPOBATH CXEMATHUYECKH,

OOBSICHITh PACIIONIOKEHNE Ha KOOPAWHATHOW IUIOCKOCTH TpaduKoB (QYHKITHIA
k

Buma: y = kx, y=kx + b, y ==y = x2,y=x3ys= VX, y = |x| B 3aBucuMOCTH OT

3Ha4YeHNH K03()(DUIMEHTOB; OMMCHIBATH UX CBOHCTBA.

Pacmo3naBaTh KBapaTHYHYIO QYHKIIHIO 11O (hOopMyIIe.

[lpuBOAMTH HpHUMEpHl KBAJIPATHYHBIX 3aBUCHMOCTEH

n3 peaJ’IBHOﬁ KNU3HH,
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x2, y=x3y=vVx y=lxl.

(hu3KKH, reOMETPUH.

BhIsBIATE U 06001aTh 0COOEHHOCTH rpadyka KBaapaTHuHOH QyHKIMM y = x2 +
bx + c.

Crpouth W Wu300pakaTh CXeMaTHYECKd TpauKh KBaJpaTUYHBIX (QYHKIIHH,
3a7aHHbIX GopMynamMu Buay = ax?, y = ax? + g,y =a(X + p)?, y =ax? +bx + .
AHanmu3upoBaTh W TPHUMEHITH CBOMCTBA W3YyYEHHBIX QYHKIMH I HX
MOCTPOEHUS], B TOM YHUCJIIE C IOMOIIBIO0 TU(PPOBBIX PECYPCOB.

YuciioBbie ITonsiTHE UM CIIOBON ITOCIIEIOBATENBHOCTH. OcBauBaTh ¥ TPUMEHATH HWHACKCHBIE O0O3HAYEHWsI, CTPOUTH pEUEBbIC
MoCJe10BaTEJIbHOCTH 3amaHue TOCHENOBAaTENbHOCTH  PEKYPPEHTHOH | BBHICKA3bIBaHWS C HCIOJIb30BAaHHEM TEPMHUHOIOIMH, CBS3aHHOW C TIOHSATHEM
(21 9) dhopmysoli u hopmysIoi N-ro YeHa. MOCJISIOBATEILHOCTH.
Apudmernyeckas u reoMeTpuieckas | AHanu3upoBaTh GOpMyIy N-TO YiIeHa TOCIEIOBATEIbHOCTH WIH PEKYPPEHTHYIO
MIPOTPECCHH. DopMyIIBI n-ro unieHa | GopMyJly W BBIYMCHATH WIEHBI IOCIENOBATEIbHOCTEH, 3aJaHHBIX JITUMHU
apudmMeTHIecKoit 51 reoMeTpudeckor | hopmynamu.
MIPOTPECCHIA, CyMMBI TTEPBBIX N WICHOB. VYcraHaBnmMBaTh 3aKOHOMEPHOCTh B TIOCTPOGHHWH TIOCIEAOBATEIBHOCTH, €CIIH
Uzo0paxkeHne 4IEHOB  apU(METHUYECKOM ¥ | BBIMMCAHBI TIEPBbIC HECKOIBKO €€ YJICHOB.
TEOMETPUYECKON  Mporpeccwii  Toukamu  Ha | Pacmo3HaBaTh apupMETHYECKYI0O W TE€OMETPHUYECKYIO MPOrPECcCCHU MPH Pa3HBIX
KOOPAWHATHOW TIJIOCKOCTH. crioco0ax 3a/1aHusl.
JInHelHbIM U SKCIIOHEHIIUAIBHBINA POCT. Pemate 3amaun ¢ wcnonb3oBaHWMEeM (OpMyd N-ro uieHa apuMeTHYecKOH u
CnoXHbIE IPOLIEHTHI. TEOMETPUYECKON ITPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.
N300paxath WieHbl 10CIEA0BATEIbHOCTU TOUKAMU Ha KOOPAMHATHON IVIOCKOCTH.
PaccmarpuBaTh mNpuUMepbl MPOIECCOB M SIBJIEHUMA W3 peajbHOM JKU3HH,
WUIIOCTPUPYIOIIME  M3MEHEHHE B apuU(METUYEeCKOM  IIpOrpeccud, B
reoMETPUYECKO Iporpeccuu; H300pa)xaTb COOTBETCTBYIOLIME 3aBUCHMOCTH
rpaduIecKu.
Pemarts 3amaun, CBS3aHHBIE C YUCIOBBIMH IOCIIENOBATEIBHOCTSMHU, B TOM 4YHUCIIE
3aJa4d M3 PEWIBHOW JKU3HM C HCIHONb30BaHMEM LUGPOBBIX TEXHOIOIHH
(3MeKTPOHHBIX TaONHII, TpadpUIecKoro KaJbKyasTopa u T.I1.).
Pemars 3amaun Ha CIOXKHBIE IPOLEHTBI, B TOM YHCIE 33ladydl W3 PEalbHON
MIPAKTHUKH (C HCIIONb30BAHNEM KAIBKYIATOPA).
3HAKOMUTBCS C UCTOPUEHN pa3BUTUSI MATEMAaTHKU.
IloBTOpEHME, Uucna u BeUMCICHUS (3amKCh, CpaBHEHHE, | BocnpuHuMaTh  (CIIlyXO3pUTENbHO W/WIM HAa CIyX C Y4€TOM  ypPOBHA
00001IeHmne, JCUCTBUSL € NCHCTBUTENBHBIMU  YHCJAMHM, | CIyXOPEYEBOrO pa3BUTHs OOYYAIOUIMXCs) M ONEPUPOBATH  CICAYIOLIMMHU
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cUCTeMAaTH3auus YUCNIOBass NpsAMas; IPOLEHTHI, OTHOLICHUS, | IOHSATUSAMU: MHOXECTBO, IIOJAMHOXKECTBO, OIEpPAllUUd HaJ MHOXECTBaMU.

sHaHmi® (22 v) MPOMOPLIUH; OKpYTJIeHHEe, TpUOImKeHue, oleHka; | Mcnonap3oBaTe rpaduieckoe MpencTaBiIeHHe MHOKECTB JUIS OMMCAHUS peaibHBIX
pelieHne TEKCTOBHIX 3aJad apu(METHYeCKUM | MPOLIECCOB U SABJICHU, MPU PEIICHUH 3a7a4 U3 APYTHX YUEOHBIX MPEIMETOB.
CIIocoooMm). AKTyalu3upoBaTh TEPMUHOJIOTHIO M OCHOBHBIE JEHCTBUS, CBSI3aHHBIE C YHCIAMU:

HATypaJIbHOE 4YMCIO, IIPOCTOE€ M COCTaBHOE YHUCIIA, ACNMMOCTb HATypaabHBIX
Yucen, MPU3HAKU JETUMOCTH, LEJI0e YMCIO, MOAYIb 4HCIA, OOBIKHOBEHHAs M
JecsaTHYHas IpoOu, CTaHAapTHBI BHJ YKcia, apuPMETHUECKH KBaIpaTHBIH
KOPEHb.

15 TpenycmatpuBaeTcsi OBTOPEHUE SIIEMEHTOB COJIEPKAHMS YIeOHOM MMCIMILIMHBI, OCBauBaBmIerocss Ha 1 — 5 rogax oOydenus Ha yposHe OOO. JOmycKaeTcst pacpeeseHue
JAHHOTO MaTepHala 10 COOTBETCTBYIOIINM TEMAaTHUECKUM pa3zeiaM, OCBaUBaeMbIM Ha 6-oM roxy ooydenus Ha yposHe OOO.



OEJIEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B
7-10 KITACCAX

HNOACHUTEJBHASA 3AIIUCKA

I'eomeTpust Kak OMH U3 OCHOBHBIX Pa3JIelIOB IIKOJIbHOM MATEMAaTUKU, UMEIOINUNA CBOEH LENbIO
o0ecrieunTh W3y4eHHE CBOWCTB M pPa3MepoB (GHUryp, WX OTHOIIECHWH W B3aHMMHOE pPACIOJIOXKEHHE,
ONMPAETCS] HAa JIOTMYECKYIO, J0Ka3aTeJbHYI0 JUHUIO. L[eHHOCTh u3yueHus TeoMEeTpuu Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus 3aKIOYaeTcs B TOM, 4YTO OOydaloIMKCA Y4YUTCS IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHHs, JIOKa3blBaTh HCTUHHBIE
YTBEPKJACHHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYKIEHUS «OT MPOTHUBHOTOY,
OTJIIMYATh CBOIMCTBA OT MPU3HAKOB, (HOPMYITHPOBATH OOpPATHBIC YTBEPKACHUSI.

Bropoii 1IeHHOCTBIO U3Y4YEHHUs T€OMETPUU SIBJSIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IMpHU
pElIeHNH KaK MaTeMaTH4YeCKUX, TaK W MPAKTHMUECKUX 3a/lad, BCTPEYAIOIIMXCS B PEAJTbHOM KU3HHU.
OOyyaromuiics TOJKEH HAydUThCSl ONPEAETUTh T€OMETPUUECKyI0 (UTypy, OlHMcaTh CIOBaMH JAaHHBIN
4epTéX WIM PUCYHOK, HAMTHU IUIOIIAJb 3E€MEIbHOTO YyYacTKa, pPAacCUUTAaTh HEOOXOAMMYIO JUITUHY
OTITOBOJIOKOHHOTO KabOesss Wiu TpedyeMble pa3Mephl Tapaka Jjisi aBTOMOOWJISL. ITOMY COOTBETCTBYET
BTOpasi, BBIUMUCIUTENbHAS JIMHUSA B M3ydeHUM reomeTrpuu. [lpum pemieHnn 3agad NpakTHUECKOTO
XapakTepa 00yJaromuics yIUTCsl CTPOUTh MaTeMaTHYEeCKHE MOJIETN PealIbHbIX KU3HEHHBIX CUTYalluil,
MIPOBOJUTH BHIYMCIICHUS M OLIEHUBATh a/IEKBATHOCTb MOJYYEHHOTO pe3yibTara.

Kpaiitne BakHO TOMUEPKUBATH CBS3M TEOMETPHH C JPYTUMH YYEOHBIMH TIPEIMETaMH,
MOTHBHUPOBATh HCIOJb30BaTh ONPEIENEHUSI TeOMETpUUECKUX (GUTYp M TOHATHUH, JEMOHCTPUPOBAThH
MIPUMEHEHHE TIOJIYYCHHBIX YMEHUW B (PU3UKE W TEXHUKE. DTH CBSI3M HamOoJiee SPKO BUAHBI B TeMax
«BexTope», «TpuroHoMmerpuueckrie cOoTHoLEeHus», «Metoa koopauHaT» u «Teopema Iudaropay.

VYueOnnii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl COJCPIKAHMS:
«['eomerpuueckue GuUTypsl U WX CBOWCTBa», «/3MepeHHE T€OMETPHUUYECKUX BEIUYUH», «/lekapToBbI
KOOpPJUHATHI Ha MIIOCKOCTY, «BekTopbl», «/[BrkeHus miockoctu», «I[IpeoOpasoBanus moaoous».

COJEPKAHUE OBYYEHUA
7 KUIIACC
(3-it rox o0yuenust Ha yposHe O00) ¢

[IpocTeitmme reomeTprdeckue GUTYpPhI U KX CBONCTBA.

N3mepenue reoMeTpuyecKiX BeIHMUUH

TpeyronbHUKH

[TapannensHble psiMbIe, CyMMa YIJI0B TPEYTOJIbHUKA

Oxpyx’HOCTb U Kpyr. ['eomeTpuyeckue nocTpoeHus

O06001IeHre 1 cucTeMaTu3alysa U3y4eHHOTO MaTepuaa

8 KIIACC
(4-ii ron oby4enusi na yposune 000) V'

YeThIpEXYroJIbHUKU

Teopema daneca u TeopemMa 0 TPONOPIUOHATIEHBIX OTPE3KaX, M000HBIE TPEYTOJIbHUKH

[Tnomans. Haxoxaenue mionianeit TpeyroJbHUKOB U MHOTOYTOJBHBIX Guryp. [lnomanu
MoJA0OHBIX (pUryp

Teopema [Tudaropa u Hauana TPUrOHOMETPUH

O06o0011eHne U cUCTeMAaTU3al|s H3YyYeHHOTO MaTepHrasa

9 KIIACC
(5-ii rox o6y4enus Ha yposne O00) 18

16 Coxpansercs conepxanue u 00bEM MaTepuana, npeacTaBiaeHHoro B npumepHoit OOII — a1 TpeThero rofa ooydeHus Ha
yposae OOO.

1" M3yuenune TemaTuueckoro paszena «YIiibl B OKPYKHOCTU. BIHCAHHBIE U OMMCAHHBIE YETHIPEXYronbHUKY. KacaTenbHble K
okpyxHocTd. Kacanue OKpyXHOCTeW» MpeaycMaTpuBaeTcsi Ha 5-oMm roa oOyueHus Ha ypoBHe OOQ, uro obecneduBaeT
BO3MOXKHOCTD YBEJIMYEHHsSI yIEOHOTO BPEMEHHU HA M3YdEHHE MaTepUaa Mo MpeCTaBICHHBIM TEMATHISCKUM Pa3/ieliaM.

18 YsyueHue TeMaTHUECKUX pas3AeloB «JleKapTOBbI KOOPAUHATHL HAa MIOCKOCTH», «[IpaBubHblE MHOrOYTONLHUKY. JIIMHA
OKPYXXHOCTH M IUIOMIA[b Kpyra. Berumcrnenwe rmiomaneit», «J{BMmKeHHs IUIOCKOCTH» MpelycMaTpuBaercs Ha 6-oM Tof
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VYTl B OKpYXHOCTU. BricanHble 1 onucaHHble YEThIPEXyrojabHuKU. KacarenbHble K
oKkpyxHoCTH. Kacanue okpyxHOCTEN
Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. PellleHne TpeyroJbHUKOB
[IpeoOpazoBanme momgoous. MeTpuYeCKue COOTHOIICHHSI B OKPYKHOCTH
Bexropsl
O06o00muIeHre U CUCTeMAaTU3aIMs U3YYEHHOTO MaTepHrasa
10 KUIIACC
(6-it rox o0yuenusi Ha ypoHe O00)
JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH
[IpaBunbHbIE MHOTOYTOJIBHUKH. [{JIMHA OKPYKHOCTH U IJIOLIAAb Kpyra. Beiuncienue miomnanei
JIBM>KEHUS TNIOCKOCTH
[ToBTOpeHue, 0600IIeHNE, CUCTEMAaTH3aIlUs U3YUeHHOTO MaTepuanal

NPEIMETHBIE PE3YJbTATHI

OcBoenune yuebHoro kypca «I'eomerpusi» B 7—10 kimaccax JOHKHO 00eCreYUBATh JTOCTUKEHUE
YKa3aHHBIX HIKE MTPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIHTATOB.

7 KIIACC

Pacno3naBate n3ydeHHBIE TeOMETpUYECKUE QUTYPHI, ONIPEACIIATh UX B3aUMHOE PACIIOJIOKEHHUE,
n300paxaTh TeoMeTpuIecKue (PUTYpPHI, BBITIONHATH YSPTEKH TI0 YCIOBHUIO 3a1aun. VI3MepsTh THHEHHbBIE
Y YIJI0BBIE BEIMYUHBI. PemaTh 3a71aun Ha BBIYUCIICHHUE IJTHH OTPE3KOB M BEJTMYHUH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYMH IPEIMETOB B PEATHHOW KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pazmepsl STHX 0OBEKTOB IO MOPSIKY BETHIUHBI.

CTpouTh 4epTek U K TEOMETPUUECKUM 3a7a9aM.

[Tonb3oBaTbcsl MpU3HAKaMU PAaBEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh MPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 33]au.

[IpoBOIUTH TIOTHYECKHE PACCYXKACHUS C UCTIOJIB30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb30BaThbesl MpU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIHLHUKOB, CBOMCTBOM MEIUaHBbI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUH F€OMETPUYECKUX 3aa4.

Omnpenenars napauieaTbHOCTh IPSIMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU CEeKyIIasl.
Omnpenenars napamieabHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MpsIMOil 110
TOYEK APYTrOu MpsiMOM.

Pemrate 3agaun Ha kieT4yaToit Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWTh YHUCIOBble K OyKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPUUECKUX 3a/ladaX C HCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOTOYTOJbHHKOB,
CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH IEPECEUCHUU ABYX MApAIUICIbHBIX MPSAMBIX ceKyieill. Pemarp
MIPAKTUYECKHE 3a/1a4 Ha HaXO0XKICHHUE YIJIOB.

Brnagerp moHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh ONpPENeNiaTh OUCCEKTPUCY yIiia U
CepeMHHBIN MEPIEHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOYECK.

@opMyIHpOBaTh OIpPENEICHUsS] OKPY)KHOCTH U Kpyra, XOpAbl M JAHAMETpa OKPYKHOCTH,
MOJIb30BaThCS KX CBOMCTBAMHU. YMETh IPUMEHSTh 3TH CBOWCTBA IIPU PEILICHUH 3ajau.

Brnanerp moHATHEM OMHMCAHHON OKOJIO TPEYrOJbHHKA OKPYKHOCTH, YMETh HAaXOIUTh €€ IECHTP.
[Tonb3oBaTbest pakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OHOM TOUKE, U
0 TOM, YTO CE€pEeIUHHBIC MEPIECHIUKYISAPHI K CTOPOHAM TPEYroJbHUKA MEPECEKAOTCS B OJJTHOU TOUKE.

Bnagerp  moHsTHeM ~— KacaTenbHOM K OKPYXHOCTHM,  TOJB30BaThCs  TEOPEMOW O
MEePIEeHIUKYIIPHOCTH KacaTelbHOU U paanyca, MPOBEAEHHOTO K TOUKE KacaHusl.

[Tonb30BaThCst MPOCTEUIITUMHU TE€OMETPUYECKUMU HEPABEHCTBAMH, TIOHUMATh UX MPAKTUYECKUIN
CMBICTI.

ob0yuenus Ha ypoBHe OOO, 4T0 0OOecreunBaeT BO3MOXXHOCTh YBEIMUYECHUS] YI€OHOrO BpEMEHH Ha M3YydEHHE MaTepHhaja Io
TIPE/ICTABICHHBIM TEMATHYECKUM pPa3zieiaM.

19 TpenycmarpuBaeTcsi MOBTOPEHHE JIIEMEHTOB COJIEPKAHMS yueOHOM JMCIMILIMHBI, OCBaMBaBIuerocs Ha 1 — 5 romax
obyuenuss Ha ypoHe OOO. [lomyckaercst paclpeieleHHe JaHHOTO Marepuaia IO COOTBETCTBYIOIIMM TEMaTHUYECKUM
paszenam, ocBaMBaeMbIM Ha 6-oM roxy ooydenus Ha yposHe OOO.
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[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE IIOCTPOEHUS C TIOMOIIBIO HUPKYIISl U JIMHEHKU.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BUJBl YETBIPEXYTOJILHUKOB, WX JJIEMEHTHI, I10JIb30BAThCA HX
CBOMCTBaMHM IIpH PELICHUH T€OMETPUUECKUX 3ajad. [IpuMeHsATh CBOWMCTBA TOUKU NEPECEUEHUS] MEUaH
TpeyrojbHUKa (LIEHTpa Macc) B PELICHUM 3a7ad. BianeTs MOHATHEM CpeIHEN JIMHUU TPEYrojbHUKa U
Tpamneuuu, IPUMEHITh UX CBOWCTBA IIPU PEIIEHUU TeoMeTpuyeckux 3anad. [lonb3oBaThbest TeopeMoit
Qajieca ¥ TEOPEMOU O MPONMOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX ISl PEIICHUS MPAaKTUYECKUX
3ajad.

[IpuMeHTh IPU3HAKY [10100UsI TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoii [ludaropa nns perieHus reoMeTpUyYECKUX M IPAKTHUECKUX 3azad.
Crpouth MaTeMaTHUECKyl0 MOJENIb B IPAKTUUYECKUX 3aJadaX, CAMOCTOSITENIbHO JeNaTh 4YepTEX U
HaXOJHUTh COOTBETCTBYIOIIHE JIUHBI.

[IpyMeHsTH MoTydeHHbIE 3HAaHUS HA ITPaKTHKE.

9 KJIACC

Bnagerp mnoHATHSIMM CHHYCA, KOCHHYyCa M TaHI€HCa OCTpPOro Yyria MpsSMOYTrOJbHOTO
TpeyrojpHuka. [loap30BaThCsl 3TUMHU MOHATUSAMHU JUISL PEIICHHUS NPAKTUYECKUX 3adad. Beluucnsarsb
(pa3nuyHBIMU crioco0aMM) IJIOUIab TPEYrOJbHUKA M IUJIOLIAJAW MHOTOYIOJBHBIX (UTYp (MOIB3YACH,
r7ie He00X0IUMMO, KaJbKyIATOpoM). [IpUMEHSATh MOTyYeHHbIE YMEHHUS B IPAKTHUECKUX 3a1a4ax.

Brnagerp MOHATHSAMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJla, UCMOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaamH (CeKyIIMMH) W Yrjie MeXAy KacaTelbHOW M XOpAOoW HpU peleHUH
reoOMEeTPUYECKUX 3a/1a4.

Bnagerp mNOHSATHEM OMNMCAHHOTO YETHIPEXYrOJIbHUKA, HPUMEHATHh CBOMCTBA OMMCAHHOTO
YeThIPEXYrOJIbHUKA [P PEIICHUU 3a]au.

3HaTh TPUTOHOMETPHUYECKUE (QYHKIMH OCTPHIX YIJIOB, HAaXOAWUTh C UX MOMOUIbIO PA3INYHBIE
3JIEMEHTHI NPSIMOYIOJIBHOIO TPEYTOJIbHUKA («pEIIeHUE NMPSMOYTrOJbHBIX TPEYrojJbHUKOBY»). Haxoauts
(c MOMOILBIO KaJbKYJIATOPA) JUIMHBI U YIIIbl U1 HETAOJUYHBIX 3HAUCHHH.

ITonp30oBaTbesd (opMysnaMu MPUBEAECHUS MU OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM JUIS
HaXO0KJICHHUS COOTHOIIEHUI MEX /1y TPUTOHOMETPUUECKUMH BETMUNHAMU.

Hcnonp3oBaTe TeOpeMbl CHHYCOB M KOCHHYCOB JUISl HaXOXKICHUS Pa3IMUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peLIeHUe TPEYTOIbHUKOBY), IPUMEHATh UX NP PEIIEHUH I€OMETPUUECKHX 3a/1a4.

Brnaners mnoHsaTHsAMHM IpeoOpa3oBaHHs MNOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJ0OHBIX
¢uryp. Ilonb3oBarbess cBOWCTBaAMM IOJOOMS NPOM3BOJBHBIX (DUIYp, YMETh BBIYMCIATH UIMHBI U
HaXOJUTh YIJbl y MOA0OHBIX Guryp. [IpuMeHsATs cBONCTBA 10100US B MPAKTHUECKUX 3a7adaxX. YMeETb
IPUBOAUTH IIPUMEPHI ITOIOOHBIX (PUTYp B OKPYKAIOLIEM MHUPE.

[Tonp30BaThecs TeopeMaMH O IPOU3BEAECHUU OTPE3KOB XOpPJ, O IPOU3BEICHUU OTPE3KOB
CEeKYIIMX, O KBajJpaTe KacaTeJbHOM.

ITonp30BaThCs BEKTOpaMH, TIOHUMATh UX T€OMETPUUECKUM U (PU3MUECKUI CMBICT, TPUMEHATh UX
B pELICHUH T'€OMETPUUECKUX U (pU3nUecKux 3a1ad. [IpuMeHsaTh cKalsipHOE POU3BEICHUE BEKTOPOB IS
HaXO0KJICHUS JUIUH U YIJIOB.

[IpuMeHsATh NOJTyYEeHHbIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MaTeMaTH4ECKUEe MOJENU Ui 3a1ad
peanbHOW KM3HM M HPOBOJUTH COOTBETCTBYIOIIME BBIUUCIEHHS C MPUMEHEHUEM MoA00us U
TPUTOHOMETPHH (TIONIB3YSCh, II€ HEOOXOIUMO, KAIBKYIIITOPOM).

10 KJIACC

(6-ii rox o6yuenust Ha ypoBHe O00)

[Tonb30BaTbCst METOAOM KOOPAMHAT Ha TUNIOCKOCTH, IPUMEHSATH €TI0 B PELIEHUH I€OMETPHUECKHUX
U TIPAaKTUYECKUX 3aj1ay.

Brnanerp NOHATHAMH TPaBHJIBHOIO MHOTOYTOJbHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPY)KHOCTH WU paiaHHOM MEpBl YIJIa, YMETh BBIUMCIATH IJIOLIAAb Kpyra u ero dacreil. [IpumeHsarTs
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3aJa4ax.

Haxomuth ocu (MIM UEHTPBH) CHUMMETpUM (UTYp, TPUMEHSTHh JABWKEHHUS IUIOCKOCTH B
MIPOCTEHNIIINX CITydasx.
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[IpuMeHATH IOJIydEHHBIEC 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE MOJEIU JUIA 3a4ad
peambHOW JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHHEM TOoJa00Hus u
TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YACh, TJIe HEOOXOAUMO, KAJIbKYISTOPOM).



7 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE
TemaTnyeckoe IaHUPOBAHKUE TI0 TEOMETPHU MPEJCTABICHO MO rogam o0ydeHus (7—10 Kiaccer).
OcHOBHbBIE BBl JEATEIBHOCTH OOy4aroOIIMXCs MEPEUYMCIEHbl IPU U3YYEHMM KaXKIOW TEMbl M HANpaBICHbl HA JOCTH)KEHUE ILIAHUPYEMBIX

pe3ynbraToB 00ydyeHus. [lepedueHb BUIOB JESATENIBHOCTH MOXET ObITh pPACHIMPEH WM COKpalmléH — ¢ Y4€TOM BO3MOYKHOCTEM W OrpaHUYEHUN

o0y4aromuxcs, 00yCIOBICHHBIX CTPYKTYPOI HapyIICHHS IPH MATOJIOTUH CIIyXa.

OO0111€e€ KOJIMYECTBO YacoB — 68 yacos.

TemblI (TemaTnuyecKue
0J10KM/MOXYJIH)

OcHoBHOE coaepkaHue

OcHOBHbBIE BH/BI NC€ATCJIBHOCTH oﬁyqamumxcn

IIpocreiimmue
reoMeTpu4ecKue
(¢uryps! u ux cpoiicrsa.
HN3mepenne
reoMeTpU4ecKHX
BejinuuH (14 4)

[IpocTeiimme reoMeTpuuecKkie OOBEKThI: TOUYKH,
MPSIMBIE, TyYd W YTJIbI, MHOTOYTOJIFHUK, JIOMaHasl.
CMEXHBIE M BEPTUKATHHBIC YTITHL.

Pabota ¢ mpocTelMMu yepTeKami.

MN3Mepenue JHMHEMHBIX M YIJIOBBIX BEJIMYMH,
BBIUMCIIEHUE OTPE3KOB U YTJIOB.

[lepumerp u 1uIomAaAs (GUTYp, COCTABICHHBIX U3
MIPSIMOYTOJTEHUKOB.

B meuenue yuebnoco 2o00a: MOHMMaTh, TPUMEHSTH B CAMOCTOSATEILHON pevH,
BOCIIPUHUMATS (CITyXO3PUTENHHO W/UITH Ha CIIyX C YUETOM YPOBHS CIIyXOpEUEBOro
pa3BuTHS 00YYaIOUIMXCS) ¥ JJOCTATOYHO BHSITHO U €CTECTBEHHO BOCIIPOW3BOIUTH
TEMaTHYECKYyI0 M TEPMHUHOJIOTHYECKYI0 JIEKCHKY, a TaKXe JIeKCHKY II0
opraHuzainuy y4eOHOW JIeITebHOCTH. BBINONHATE (OHETHYECKYIO 3apsiiKy.
Wcnons3oBaTh  AaKTHIBHYIO — (YCTHO-JIAKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOTATENBHOTO CPEACTBA OOIIEHUSL.

Ilo oxonuanuu Kadxcoou yueOHOU yemeepmu: BOCIPUHUMATH Ha CIyX |
BOCTIPOM3BOJUTh TEMAaTHYECKYI0O M TEPMHHOJIOTMYECKYIO JIEKCHKY Yy4eOHOM
TUCIUIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eSTeNbHOCTH.
DopMyIHpPOBATH OCHOBHBIE TIOHATHUS U OMPEAETICHHUS.

Pacnio3HaBaTh M3y4eHHBIC TEOMETPHUYCCKHE (QUTYPBI, OMPEACIATh HX B3aUMHOE
pacroNoXeHne, BHITOMHATH YePTEK MO YCIOBHUIO 3aa4H.

TIpoBoauTh MpoCTEINE TOCTPOCHUS C TTIOMOIIBIO IIUPKYJIS U JIUHEHKH.

W3mepsaTh NMUHEWHbIE W YIIIOBbIE BEIMYUHBI T€OMETPHUYECKUX U TMPAKTHIECKUX
00BEKTOB.

OnpenensiTe «Ha TIIa3» pa3Mepbl PeaTbHBIX 00BEKTOB, TPOBOIUTE TPYOYIO OIIEHKY
WX pa3MepoB.

Pemarte 3amaun Ha BRIYHCIICHHE JJTUH OTPE3KOB M BETUYMH yTIIOB.

Pemarte 3amaun Ha B3aUMHOE PacIIONOKEHNE TEOMETPUUECKIX (PUTYP.

[IpoBoanTh KIIACCH(UKAIUIO YTIIOB, BEIYUCIATH TUHEHHBIE U YTIOBbIE BETUYHHEI,
MIPOBOIUTH HEOOXOIIMBIE TOKA3aTEIBHEIE PACCYKICHUSI.

3HAKOMUTBCS C UCTOPUEH pa3BUTHUSI TEOMETPHUH.

Tpeyroiabuuku (22 4)

[lonsiTHe O paBHBIX TPEYTOJILHUKAX U IEPBUYHBIC
NPEACTaBICHUSI O PaBHBIX (KOHIPYIHTHBIX)
¢durypax. Tpu MpU3HaKa paBeHCTBa
TPEYTrOJIbHUKOB.

Pacmo3naBaTh mapsl paBHBIX TPEYTrOJIHHUKOB HA TOTOBBIX YepTEeXax (C yKa3aHHEM
MIPU3HAKOB).

BeiBomuTh ciiecTBHS (PaBEHCTB COOTBETCTBYIOLIMX JJIEMEHTOB) W3 PaBEHCTB
TPEYT OJIbHUKOB.
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ITpusnaku paBEHCTBA
TPEYTOJIbHUKOB. CBolicTBO
NIPSIMOYT'OJIBHOT'O TPEYTOIbHUKA.
PaBHOGenpeHHbIE u PaBHOCTOPOHHUE
TPEYTrOJbHUKU. ITpuzHaku 5 CBOICTBa
PaBHOOEAPEHHOTO TPEYTOJIbHHKA.

[IpotuB Gombliell CTOPOHBI TPEYTOJILHUKA JICKUT
OOJIBIIHNI YTOJI.

IIpocrelimme HepaBeHCTBA B TEOMETPHUH.

MMPpAMOYTOJIBHBIX
MEIaHbI

®opMynupoBaTh OIIpENIENEeHUS: OCTPOYTOJILHOTO, TYNOYTOJIBHOTO,
OpSIMOYTOJIBHOTO,  PaBHOOEIPEHHOTO,  PaBHOCTOPOHHETO  TPEYTOJBLHUKOB;
OMCCEKTPHCHI, BBICOTHI, MEHAHBI TPEYTOIbHUKA; CEPEIUHHOrO MepIeHANKYIIsIpa
OTpe3Ka; MepuMeTpa TPEyroJbHUKA.

®DopMynMpoBaTH CBOMCTBA M MIPU3HAKK PABHOOCAPEHHOTO TPEYTrOJIbHUKA.
Ctpouth 4YepTexu, pemarb 3aJadyd C IIOMOIIBIO HAaXOXJACHUS paBHBIX
TPEYT OJIbHUKOB.

IIpuMeHsATs IpH3HAKKU paBEeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB B 3a]ja4ax.
Ucnone3oBaTh LUQPOBBIE PECypChl UIS HWCCIEOBAHUS CBOHCTB HM3y4aeMbIX

HepaBenctBo  TpeyronbHuka.  HepaBeHcTBO | duryp.

JIOMaHOM. 3HAKOMUTHCS C UCTOPHEN Pa3BUTHS T€OMETPHUH.

[IpssMOyTONMBHBIN TPEYTONBHUK € yriioM B 30°.

[lepBeic  moOHATHS O  JOKa3aTelIbCTBAX B

TE€OMETPHH.
IlapanJenbHbIe [NapannenpHble TpsMble, WX CBOWCTBA, [laThii | opMynHpOBaTh TMOHITHE MMAPAJUICILHBIX TPSIMBIX, HAXOJWUTh MPaKTHUECKUE
npsimble, cymMma yrioB | nocrynar — Esxkimpa.  Hakpect — nexainue, | mpuMepsl.
Tpeyroabauka (14 1) COOTBETCTBEHHbIE W  OJHOCTOPOHHHME yriubl | M3ydaTh cBoiicTBa yrioB, OOpa30OBaHHBIX MpPH IEPECEUEHUH IapauIeIbHBIX

(obpazoBaHHBIE MTPU TIEPECEUCHUH TapalIeTbHbBIX
NpsSMBIX  cekymier). [Ipu3Hak mapamiebHOCTH
MPSIMBIX Yepe3 PaBEHCTBO PACCTOSHHUI OT TOYEK
OJIHOW MPSIMOM 10 BTOPOU MPSIMOM.

CymMma yTii0B TpeyroJibHUKa U MHOTOYTOJIFHUKA.
BHemHme yriiel TpeyroiabpHAKA.

IPSIMBIX CEKYIEH.

[IpoBoauTh OKa3aTeNnbCTBA MapalIeIbHOCTU JBYX IPSMBIX C IIOMOLIbIO YIJIOB,
00pa30BaHHBIX MPH [1EPECEUCHUH 3TUX NPSAMBIX TPEThEH IPSMOH.

BbruucnaTh cyMMy yIJIOB TPEYTroOJbHUKA U MHOTOYTOJIbHHUKA.

Haxonuts unciioBble 1 OyKBEHHBIE 3HAUEHUS YIJIOB B T€OMETPUUYECKUX 3aJadax ¢
UCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U MHOT'O- YTOJIbHUKA.
3HaKOMUTBCSI ¢ HICTOPHEH pa3BUTHSI F€OMETPUH.

OKpyKHOCTH H  KPpYI.
TI'eomeTpuueckue
nocrpoenusi (14 4)

OKpy>KHOCTb, XOpIbl U AUAMETPbI, UX CBOMCTBA.
KacatenpHast k  okpyxHOCTH. OKpYXHOCTB,
BnucanHas B yroiu. [lonsarue o 'MT, npumenenue
B 3ajavax. buccekrpuca W CepelMHHBIN
MEPIEHIUKYIAP KaK TIeOMETPUYECKHEe MecTa
TOYEK.

OKpy’>KHOCTb, ONHCAHHAS OKOJIO TPEYrOJbHUKA.
Brincannasi B TpeyroinbHUK OKPYKHOCTb.
IIpocrelimme 3agaun Ha MOCTPOEHUE.

DopMyIHpOBaThH ONPENENEHUs: OKPYXHOCTH, XOPIbl, JMaMeTpa U KacaTeIbHON K
OKpYXHOCTHU. M3y4aTh X CBOICTBA, IPU3HAKU, CTPOUThH YEPTEKU.

HccnenoBath, B TOM 4YHCIIE HCIONB3YS LHU(PPOBBIE PECYpCHl: OKPYKHOCTb,
BIIMCAHHYIO B yI'OJI; IIGHTP OKPY)KHOCTH, BIIMCAaHHOH B Yroj; paBeHCTBO OTPE3KOB
KacaTeNbHBIX.

UcnonbzoBate Merogq I'MT nmnsi gokasaTenbCcTBa TEOpEM O IEPECEUECHUU
OMCCEKTPHC YIJIOB TPEYroJAbHUKA U CEPEAWHHBIX MEPIECHANKYISIPOB K CTOPOHAM
TpeyrojpHUKa ¢ oMo I'MT.

OBnajeBaTh NOHATHSIMH BIIMCAHHOM M OMHCAHHOM OKPY>KHOCTEH TpEyroybHHKA,
HaXOIUTb LIEHTPbI 3THUX OKPY>KHOCTEH.

PemaTs OCHOBHBIE 331a4K HA [TOCTPOCHHUE: YIia, PAaBHOTO JaHHOMY; CEPEIUHHOTO
NEepHeHIUKYIApa JaHHOTO OTpe3Ka; NPAMOH, MPOXosiIel yepe3 JaHHYIO TOUKY H
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NEPICHIUKYISAPHOM  AaHHOW  MpsIMOH;  OMCCEKTPUCHI  JaHHOTO  YIJIa;
TPEYroJIbHUKOB 1O Pa3IMYHBIM 3JIEMEHTAM.

3HaKOMHTHCSI C UCTOPHEH pa3BUTHSI TEOMETPHUH.

O0600menne u | [ToBTopenue u 0000IIEHHE OCHOBHBIX MOHATUH W | Pemath 3amaun Ha TOBTOpEHHE, WILTIOCTPHPYIOIINE CBA3H MEXKIY Pa3IHYHBIMU
cucTeMaTH3alus METOJI0B Kypca 7 Kiacca. 4acTSIMH Kypca.

H3Y4YEeHHOI'0 MarTepuaia
(41




8 KJIACC

OO0111e€ KOJIMUECTBO 4acoB — 68 yacos.
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Tembl (TeMaTHYeCKHUE
0JI0KM/MOTYJIH)

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

Yeroipéxyronbnuku (15

)

IlapannenorpamMym, €ro IpU3HAKU U CBOMCTBA.

YactHble clIy4yau napasieIorpaMMoB
(IpsIMOYTOJILHUK, POMO, KBaIpaT), UX MPU3HAKU U
CBOICTBA. Tpanemnws. PaBnoGOKas u

MPSAMOYTOJIbHAS TPaNEIUU.
Y nBoenue Menuausbl. LleHTpanbHas cUMMETpPUS.

B meuenue yuebOHo2o 200a: NOHMMATh, MPUMEHSATH B CaMOCTOSTENBHOM peuH,
BOCIIPHHUMATH (CIIyXO3PUTENBHO U/UIIH Ha CIIyX C y4ETOM YPOBHS CIIyXOpEueBOro
pa3BUTHS 00YYaIOUIMXCS) M JOCTATOYHO BHSITHO M €CTECTBEHHO BOCIIPOW3BOIUTH
TEMaTHUYECKyI0 M TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKXe JIeKCUKY IO
opraHuzanuy y4eOHOH JeaTelbHOCTH. BBINONHATE (DOHETHYECKYIO 3apsjiKy.
Hcnonp3oBaTh  JAKTHIBHYIO  (YCTHO-JIAQKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOT'aTENbHOIO CPEACTBA OOILEHUS.

Ilo oxonuanuu kaxcoou yuebHOU Yemeepmu. BOCIPUHHMATh Ha CIyX H
BOCIIPOM3BOJUTH TEMAaTUYECKYI0 M TEPMHHOJIIOTHYECKYIO JIEKCHKY Yy4ueOHOU
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
M306paxaTh W HAXOAWTH HA YEPTEXKaxX HETHIPEXYTOJbHUKH PA3HBIX BHJOB U HX
JJIEMEHTHI.

DopMyIMpOBaTh OIpPEIEICHUA: IapajjeraorpaMma, IpsSMOYrolbHUKA, pomoOa,
KBaJ[paTa, Tpareuy, paBHOOOKOW Tpamnennu, MPsIMOYTOJIbHOM Tpareluy.
Jloka3plBaTh M HCIOJIB30BaTh IPH PELIEHUWH 3a7ad IPU3HAKM U CBOICTBA:
napajenorpaMma, IpsMOyroJIbHUKa, poM0a, KBajpara, Tpaleluy, paBHOOOKOM
Tparenuy, NPsIMOYT OJIbHON TpameLuy.

[IpuMeHsTH METO YABOEHUS MEIMaHbl TPEYTOJIbHUKA.

Hcnonp3oBath LUGPOBBIE PECYpChl JUIS HCCIEIOBAHUS CBOICTB H3y4aeMbIX
(uryp.

3HaKOMUTBCSI C HCTOPHEN pPa3BUTHS [€OMETPHUH.

Teopema @aneca mun
TeopemMa 0
NMPONOPUHOHAILHBIX

0Tpe3Kax, 1noAo0HbIe

TPeyrojbHuKu (20 4)

Teopema ®darneca u Teopema 0
MIPOTTOPITNOHATBHBIX OTPE3KaX.

Cpenusis TMHAS TPEYTOTBHUKA.

Tparterus, e€ cpenHsas TUHUSL.
[IponoprioHanbHBIE  OTPE3KH, MOCTPOCHUE

4eTBEPTOro MPOIOPLIMOHATIBHOTO OTPE3Ka.
CBoiicTBa LIGHTpa Macc B TPEYT OJIbHUKE.
[lomobubie  TpeyrompHukH. Tpu
oJ00Hs TPEYTrONbHUKOB.
[IpakTHyeckoe NpUMeH eHHE.

IpU3HaKa

[IpoBOANTE TOCTPOEHUA C TMOMOIIBIO IUPKYISI W JUHEWKH C HCIIOIB30BaHUE
Teopembl Dameca W TEOpEMBI O TIPOMOPIHUOHAIBHBIX OTpe3KaX, CTPOUTH
4eTBEPTHIN MPONOPIUOHAIBHBIA OTPE3OK.

[IpoBoanTH MOKA3aTENBCTBO TOTO, YTO MEAWAHBI TPEYTrOJbHUKA IEPECEKAIOTCS B
OTHOW TOYKE, M HAXOAWUTH CB3b C ILEHTPOM MAacC, HaXOJUTh OTHOIICHHE, B
KOTOPOM MEIUAHBI JIENSATCS TOYKON MX MepecedecHusl.

Haxogute momoOHBIE TPEYrodbHUKH Ha TOTOBBIX UEpTEXaxX C YKa3aHUEM
COOTBETCTBYIOIINX MTPU3HAKOB TTOJO0HS.

Pemarp 3amaum Ha 1OMOOHBIE TPEYTONBHHUKH C IMOMOIIBI0 CAMOCTOSITEIIEHOTO
MTOCTPOSHUS YepTekKel N HAXOXKISHHS MO0OHBIX TPEyTrOIFHUKOB.

IIpoBoMTE JOKA3aTENBCTBA C UCTIONH30BAHNEM ITPH3HAKOB MTOIO0MSI.
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Joka3pIBaTh TpH MpH3HaKa OA00US TPEYTOIbHUKOB.

IIpuMeHsTh NONy4YeHHBbIE 3HAHNS IIPU PELLIEHUHA T€OMETPUUYECKUX U IIPAKTUYECKUX
3a7a4.

3HAKOMUTBCS C HCTOPHEN pa3BUTHS T€OMETPHUH.

Ilnomans. Haxo:xnenmne
nJioraae

TPEYroJbHUKOB H
MHOIOYTO0JILHBIX (pUryp.
Ilnomanu MOJXO0HBIX

¢uryp
17 4)

[TonsTre 06 0OIIIEH TEOPUH TIIOIIATH.

Oopmynbl  UIS OO TPEYToJbHUKA,
napasuiesorpamma. OtHomienue  momaaen
TPEYTOJILHUKOB € OOIIMM OCHOBaHHUEM WIIU

0011Ieit BBICOTOH.

Brruucnenve miomazei CIOXHBIX (QUTYp depes
pa3OueHre Ha YacTH U JOCTPOCHHE.

[Tnomamu Guryp Ha KiIeT4aToi Oymare.

[Tnomamu  momoOHBIX  uryp.  Beruucienue
TIJIOMIA IeH. 3anmaun c MPaKTHYECKIM
coJepkanueM. PemieHne 3a7ad ¢ TIOMOIIBIO
METO/1a BCIIOMOTaTelTbHOM TIIOMIA H.

OBageBaTh IEPBUYHBIME MTPEACTABICHUSIMH 00 00IIel TeOpuu miomaay (Mepbl),
(hopMynupoBaTh CBOWCTBA IMJIOIIAAHN, BEISICHATh UX HATJISIIHBIA CMBICTL.

BreiBoauTe QopMyInBl TUIOLIAIN MapajuieiorpaMMa, TPEYTroJIbHUKA, TPanelud U3
(hopMyITBI IIOMAAN TPSAMOYTOJIbHHUKA (KBaApaTa).

BeIBoAUTE OpPMYITBI TUIOMAIN BBITYKIOTO YETHIPEXYTONBHUKA Yepe3 AuaroHalu
Y yroJi MEeXIy HUMH.

Haxomute miomanu ¢uryp, n300pakEHHBIX Ha KJIETYaTOW Oymare, UCIOJIb30BATh
pa3OueHne Ha 9acTH U JOCTPOCHHE.

Pa3bupats mpuMepbl UCIIONB30BAaHUS BCIIOMOTaTENbHOM IIJIOMIANN IS PelIeHHs
TEOMETPUIECKHX 3a]1aY.

Haxonute mmomaay nogo0HbIX Guryp.

BBIUuCIATh MI0MAaaN Pa3IuaHbIX MHOTOYTOJILHBIX (HUTYD.

Pemartp 3amaun Ha TUIOMAAB C TPAKTUYECKUM COJIEPIKAHUEM.

Teopema IIudaropa u
HaYyajia TPUTOHOMETPHH
(12 9)

Teopema Iludaropa, e€ mOKa3aTeNbCTBO W
npumenenue. OopartHas Teopema [Iudaropa.
Omnpenenenre TPUTOHOMETPHUYECKHX — (DYHKITUHA
OCTPOTO yria, TPUTOHOMETPUIECKHE
COOTHOIIEHUSI B TIPSMOYTOIBFHOM TPEYTOIbHUKE.
OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO.
CooTHoteHns MEXTY CTOpOHAMHU B
MIPSIMOYTONBHBIX TPEYTONIbHUKAX C yriiamu B 45°
u 45°; 30° u 60°,

HokazpBate Teopemy Iludaropa, wucmons3oBath €€ B
BBIYUCJICHUSIX.

@®opMynupoBaTh ONpEETICHUS] TPUTOHOMETPUYECKHX (YHKIMH OCTpOro yria,
IPOBEPSITh UX KOPPEKTHOCTb.

BbIBOAUTE TPUTOHOMETPUYECKUE COOTHOILIEHUS B IIPSMOYTOJIbHOM TPEYT'OJbHUKE.
HccnenoBath  COOTHOLIEHWST ~ MEXAY  CTOPOHAMHM B IPSIMOYTOJIBHBIX
TpeyrojbHHUKAxX ¢ yriamu B 45° u 45°; 30° u 60°.

Ucnonp3oBath (QOpMysabl NPHUBENEHHS M OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO JJIsI HAXOKICHUS COOTHOLIEHHM MEXKIy TPUTOHOMETPUYECKUMHU
(yHKUIMSAMH Pa3IM4HbIX OCTPHIX YIJIOB.

[IpuMeHsTh HONMyYEHHbIC 3HAaHUS 1 YMEHHUS IIPU PELLICHUN IPaKTUUECKUX 3a1ad.
3HAKOMUTBCS C UCTOPUEH pa3BUTHUSI TEOMETPHH.

IMPaKTUYICCKUX

O0o001IeHne "
CHCTEeMATH3A U
U3YYEHHOT'0 MaTepuaia
(CA))

[loBTOpEHHE OCHOBHBIX TMOHSATUH U METOAOB
KypcoB 7 U 8 KITacCOB, 0000IIIEHNE 3HAHH.

Pemats 3ama4un Ha MOBTOpPEHHUE, WIUTIOCTPUPYIOLIME CBSI3HM MEXIY Pa3IH4YHBIMU
YyacTsMH Kypca.




9 KJIACC

OO0111e€ KOJIMUECTBO 4acoB — 68 yacos.
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Tembl (TeMaTHYeCKHUE

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

0JI0KM/MOTYJIH)
Yrasl B OKpy:KHOCTH. | Biucanuble M LeHTpanbHBIC YIVIBI, Yrol MEXHY | B meuenue yuebOHo2o 200a. NOHMMATbh, NMPUMEHSTh B CaMOCTOSTENBHOM pedH,
Bnucanubie M | KacaTelbHON M XOpAOH. YTJbl MEKIY XOpPJAaMHU U | BOCOIPUHUMATh (CIIyXO3pHTEILHO M /HIM HAa CIyX C Y4€TOM ypOBHS
OIMCaHHbIE CEKyILINMH. CIIlyXOpE€UeBOr0 Pa3BUTHs OOYYaIOMIMXCSA) M JOCTATOYHO BHSATHO U €CTECTBEHHO
YeThIPeXyroJlbHUKH. BnucanHble 1 ONIMCaHHBIE YETHIPEXYTONBHUKH, UX | BOCIIPOM3BOJUTE TEMATHUECKYI0O M TEPMUHOJIOTHUYECKYIO JIEKCUKY, a TaKKe
KacarteabHble K | IpU3HAKH U cBOicTBa. [I[pMeHeHne STHX CBOMCTB | JIEKCUKY IO OpraHU3allyd Y4eOHOW NesTelNbHOCTH. BBIMONHATH (oHeTHuecKyio
okpy:xkHocTH. KacaHue | IIpH pelIeHNH I'€OMETPUYECKHUX 3a1a4. 3apanaKky. lcnomp3oBaTh MakTWIbHYIO (YCTHO-JAKTHJIBHYIO peyb) B KadecTBe

okpy:xHocreii (16 4)

B3anMHoOe pacnonokeHue IBYX OKPYXKHOCTEH.
Kacanue okpyxHOCTEiA.

BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCTIPOM3BOJUTh TEMATUYECKYI0O M TEPMHUHOJIOTHUECKYIO JEKCHKY Yy4eOHOM
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
@opMyIHpOBAaTh OCHOBHBIE OINPEAEICHHS, CBS3aHHBIE C YIJaMH B Kpyre
(BIIMCaHHBIN yToJ, IIEHTPAIBHBIA YTom).

Haxoautp BImMcaHHBIE YIIIBI, ONMUPAIONINECS HA ONHY AYTY, BBIYHACIATH YTJIBI C
MOMOIIBI0O  TEOPEMBI O BIHCAHHBIX yIJIaX, TEOPEMBI O BIHCAHHOM
YETHIPEXYTOBHHUKE, TEOPEMBI O IIEHTPAIIBHOM YTJIE.

HccnenoBath, B TOM 4HCIE C MOMOIIBIO IH(PPOBBIX PECYpPCOB, BIHMCAHHBIE U
OIMHCAaHHBIC YETHIPEXYTOIFHUKH, BEIBOAUTD UX CBOMCTBA U IMPU3HAKH.
Vcnonb30BaTh 3TH CBOMCTBA M MIPU3HAKU NPH PEIICHUH 3a/1au.

Tpuronomerpusi.
TeopeMbl KOCHHYCOB H
CHHYCOB. Pemenue
TPeyroJbHUKoB (21 4)

Omnpenenenre TPUTOHOMETPHUYECKHX — (DYHKITUHA
yraos ot 0 go 180°. KocuHyC 1 cuHyC mpsMoro u
TYIOro yria. Teopema KOCHUHYCOB.
(O6o00mEnHas) TeopeMa CHHYCOB (C pamnycoM
OIMCAaHHOW OKpYyXHOCTH). Haxoxnenwe mmmH
CTOPOH ¥ BEITUYHH YTJIOB TPEYTOJTHHUKOB.
dopMmyna TMIOMANd TPEYrONbHHKA dYepe3 JBe
CTOPOHBI ® yrom Mexnay Humua. Dopmyna
IJIOMIal  YeTHIPEXYTONbHUKA  Yepe3  €ero
JMaTOHAIN B YTOIl MEXKy HUMHU.

[IpakTideckoe MpruMeHeHUE TOKa3aHHBIX TEOPEM.

®opMynTpOBaTH ONPENETICHUS TPUTOHOMETPUIECKUX (DYHKIHH TYIBIX M TMPSIMBIX
yrnoB. BeIBomuTh TeopeMy KOCHHYCOB M TEOpPEMY CHHYCOB (C paguycoMm
OIMACAaHHOW OKPY>KHOCTH).
Pewate TpeyroiabHUKH.

Pemmates mpakTHueckue 3amadd,
3JIEMEHTOB TPEYI'OJIbHUKA.

CBOAINUECA K HaAXOXIACHUIO Ppa3INnYHbIX

IIpeoGpa3zoBanne
nogo0usi. Merpuueckue

[ousTre o mpeodpazoBaHUK OAOOUS.
Co0TBETCTBEHHBIE 3JIEMEHTHI MOI00HBIX QUTYD.

OcBauBath MOHATHE ITPe0Opa3oBaHMsI TOA00US.
HccnenoBath OTHOLIEHWE JIMHEHHBIX 3JIEMEHTOB (QUIyp mpH mnpeobpa3oBaHUH
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COOTHOIIEHUSI B
okpy:kHocTH (12 4)

Teopema 0 TPOU3BENEHUU OTPE3KOB  XOPH,
TEOpEMa O MPOU3BEIECHUU OTPE3KOB CEKYILHUX,
TeopeMa O KBajpare kacatenbHou. [I[pumenenue B

HOI[O6I/ISI. HaXO):[I/ITI) MIPUMCEPLI HOI[O6I/I$I B OKI)Y)Ka}OHICﬁ I[CI‘/'ICTBI/ITGJ'H)HOCTI/I.
BI)IBOI[I/ITB MCTPUUCCKUC COOTHOLICHUA MCKAY OTPC3KaMH XOpJ, CCKyIIUX H
KaCaTCJIbHBIX C UCIIOJIb30BAHNUEM BIIMCAHHBIX YTJIOB U HOI[O6HI:IX TPCYT'OJIbHUKOB.

peLIeHNU TeOMETPUYECKUX 3a/1ay. Pemate reomerpumueckue 3aJaud M 3aJaud M3 peANbHOM KHM3HH C
UCIIOJIb30BAHHUEM MOJJOOHBIX TPEYTrOJIbHUKOB.
BexkTopsi (15 u) Onpeznenenrie BEKTOPOB, CIOKEHHE U pa3HOCTh | Mcmonb3oBaTh ~ BEKTOphl KAk  HalpaBleHHblE  OTPE3KH,  HCCIeI0BaTh

BEKTOPOB, YMHOKEHHE BEKTOPA HA YKCJIO.
dusnyeckuit 51 TEOMETPUUECKUI
BEKTOPOB.

Paznoxxenue BekTopa 1Mo JABYM HEKOJJIMHEAPHBIM
BekTopaM. KoopamHaTh! BEKTOpAa.
CkangpHoe  TNPOU3BENEHHE  BEKTOPOB,
MPUMEHEHME JUISI HAXOXKICHUS JJIUH U YTJIOB.
Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.
IlpumeneHue BEKTOPOB JJisI peUIeHUs 3ajad
KUHEMAaTUKHA U MEXAHUKH.

CMBICJI

€ro

reomerpruieckuii (mepemenienre) u GU3NIeCcKuii (CHia) CMBICIBI BEKTOPOB.

3HAaTh ONpeNeNeHns CyMMbI U pa3HOCTH BEKTOPOB, YMHOXKEHHUSI BEKTOpA Ha YUCIIO,
UCCTIE/IOBATh TEOMETPHUYECKHIH U (PU3MUECKUN CMBICIIBI 3TUX OIEPaIHid.

Pemats reomerpudeckrie 3a1a4u ¢ UCIIOIB30BAHUEM BEKTOPOB.

PacknapiBaTh BEKTOp IO IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

Hcnonb30BaTh CKalIpHOE MPOU3BENEHHE BEKTOPOB, BBIBOJUTH €r0 OCHOBHBIE
CBOWCTBA.
Brruucnsirs
KOOp/AWHATaX.
[IpuMeHATh CKaJIsIpHOE TPON3BEACHNE Il HAXOXK/ICHHSI [UTMH U YTJIOB.

CyMMY, Pa3HOCTh M CKaJsipHOEC IIPOM3BEIACHHE BEKTOPOB B

O000Imenne u
cHCTeMAaTH3al U
H3yYEeHHOI'0 MaTepuaia
44

IloBTOpEHHE OCHOBHBIX TMOHATHM W METO/IOB
KypcoB 7 — 9 kiaccoB, 0000IIeHHE 3HAHUT.

Pemate 3a7aun Ha NOBTOPEHHE, WIIIOCTPUPYIOLIME CBSI3M MEXIY Pa3JIUYHBIMU
4acTsAMHU Kypca.




10 KJIACC

OO0111e€e KOJIMUECTBO YacoB — 34 yaca.
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Tembl (TeMaTHYeCKHUE

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

0JI0KM/MOTYJIH)
JexapToBbl JlekapTOBBI KOOPIMHATHI TOUEK Ha IIIOCKOCTH. B meuenue yuebOHo2o 200a: NOHMMATh, MPUMEHSATH B CaMOCTOSTENBHOM peuH,
KOOPAMHATHI Ha | YpaBHeHHE TMIpsIMOH. YTIIOBOH K03 (HUIMEHT, | BOCIPUHUMATH (CIyXO3PUTEILHO H/WIIHM Ha CIyX € YIETOM YPOBHS CIIyXOPEUEBOTO

miockoctu (10 1)

TaHIN€HC yIVIa HAKJIOHA, NapajUlelIbHbIE U
MEePIEHANKYIISIPHBIC MIPSMEIE.

YpaBHeHue OKPY>XHOCTH. Haxoxnenue
KOOpAWHAT TOYEK IIEpEeceueHUsi OKPYKHOCTH U
MPSIMOHA.

Merop, KOOpJAUHAT npu peuieHnu
reOMETPUYECKUX 3a1ay.

Hcnonp3oBanue MeTo/1a KOOpJAMHAT B

MPaKTUYCCKUX 3aadax.

pa3BUTHS 00YYaIOUIMXCS) M JOCTATOYHO BHSITHO M €CTECTBEHHO BOCIIPOW3BOIUTH
TEMaTHUYECKyI0 M TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKXe JIeKCUKY IO
OpraHuzaluy y4eOHOW JIeATelbHOCTH. BBINONHATE (OHETHYECKYIO 3apsiiKy.
Hcnonp3oBaTh  JAKTHIBHYIO — (YCTHO-JIAQKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCTIPOM3BOJUTh TEMAaTHYECKYI0O M TEPMHHOJIOIMYECKYIO JIEKCHKY Yy4eOHOM
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
OcBauBaTh TIOHATHE TPSAMOYTONBHOM CHCTEMBI KOOPAHMHAT, JEKapTOBBIX
KOOPAWHAT TOYKH.

BrIBOAUTE ypaBHEHHE NPSMOM U OKPYXHOCTH. BBLAENATH IMOJHBIA KBagpatr i
HaXO)KJIEHWS IIEHTPa U pauyca OKPYKHOCTH 110 €€ ypaBHEHHIO.

Pemare 3ajaum Ha HaXOXKACHUE TOUYEK IEPECEUEHHs] MPSIMBIX U OKPYKHOCTEH C
MTOMOIIBIO METOJa KOOpAUHAT.

Hcnonp30BaTh CBOKMCTBA YIJIOBOro Kod(h(GHUIIMEHTa MPSIMON IIPH PEIICHUH 3ajad,
VIS OIIPENETICHHS PACIIONOKEHUS TPSIMOM.

IIpuMeHATE KOOPAUHATHI IIPU PEIICHUN T€OMETPUIECKUX M MPAKTHYECKUX 3a7ad,
JUIL  TOCTPOEHMSI MaTeMaTHYeCKMX MOAeTIed peajbHbIX 3amad  («MeTox
KOOPIMHATY).

[Tonp30BaThCs I HOCTPOSHUS U UCCIEAOBAaHUN LIM(DPOBBIMU pECypCaMH.
3HaKOMUTBCSI ¢ HICTOPHEH pa3BUTHsI T€OMETPUH.

IIpaBuabHbIE
MHOTOYTOJIbHUKH.
JuimHa OKpPYKHOCTH U
oI AaabL Kpyra.
Boruucienue miowmajaeit
(G )]

[IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYHCICHHE HX
9MeMEeHTOB. YHCIO T W UIMHA OKPYXHOCTH.
[nuna nyru okpyxHoctu. Pannannas mepa yrina.
[Inomane kpyra u ero 3IeMEHTOB (CEKTOpa H
cerMeHTa). Brrumcnenwe 1iomane  Guryp,
BKJIIOYAIOLINX 3JIEMEHTHI KpyTa.

DopMynHpOBaTh ONPEAETICHUE NPaBHIBHBIX MHOIOYI'OJIBHUKOB, HaXOIUTh HUX
3JIEMEHTHI.

[lonp30BaTbCsl MOHATHEM UIMHBI OKPYXHOCTH, BBEIEHHBIM C IIOMOLIBIO
NPaBUIBHBIX MHOTOYTOJIbHUKOB, ONPEAENSATh YUCIO T, JIUHY AyTU U PaldaHHYIO
Mepy yria.

[IpoBoanTh TIEpEXOA OT paiaHHOW MEpHI yTiIa K TPaJyCHON 1 HA00OPOT.
OnpenensaTs IOMAaas Kpyra.

BeiBoauts hopmyiisl (B TpasyCHOM M paguaHHON Mepe) Ui [UIMH AYT, IUIoLaien
CEKTOPOB M CETMEHTOB.
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BreruncnaTs miomany GUryp, BKIIOYAIOIIUX 3JIEMEHTHI OKPYKHOCTH (KpyTra).
HaxonuTe momaay B 3ajja4ax peagbHOM KHU3HM.

JABuxennss miaockoctu | [loHsTHE O ABHKEHUU IIIOCKOCTH. Pa3OupaTts mpuMepbl, HWUTIOCTPUPYIOIINE MOHATUS JBWXKEHHS, LIEHTPOB U Oceit
(7 v) [TapasuienbHbId IIEPEHOC, TOBOPOT U CUMMETPUS. | CUMMETPHU.
OcH ¥ UeHTpBl CUMMETPHUH. ®opMynHpoBaTh ONpEAeNeHUs] MapauIeNbHOTO IepeHoca, MOBOpPOTa M OCEBOU
[IpocTeiinme npuMeHeHns B pelleHnH 3a/1a4. cuMMeTpHuH. BBIBOINTE MX CBOWCTBA, HAXOIUTH HEMOABUKHBIE TOUKU.
HaxomuTb HeHTpHl B OCH CUMMETPUI POCTEUINX QUTYD.
[IpuMmeHsAT,  mapajuleNbHBIA  TEPeHOC W CUMMETPHI0 TIpHU  pelieHUH
reoMeTpUYecKuX 3a1a4 (pa3ouparh IpUMepsI).
HWcnonp30BaTh Il TOCTPOSHUS ¥ HCCIIEIOBAHHUN IIM(PPOBBIE PECYPCHI.
IToBTOpEHME, [loBTOpeHHE OCHOBHBIX TOHSITHH W MeTonoB | BocnpuHuUMaTh  (CIlyXO3pHTEIbHO W/WIM Ha CIyX C Y4€TOM  YpOBHSA
000011eHME, KypcoB  7-10  kimaccoB,  00O0OIIEHME M | CIYXOPEUEBOrO pa3BUTHUS OOYydalOIIMXCS) M ONEPUPOBATH  CICAYIOIIUMU
cucTeMaTH3anus cucreMarusanus 3HAHMH. [Mpocreiimue | moHATHSAMH: QUTYpa, TOUKA, IPsSi- Masi, YToJl, MHOTOYTOJLHUK, paBHOOEIPEHHBINH 1
HM3YyYEeHHOI0 MaTepuaja | reoMerpudeckne (urypsl W WX CBOKMCTBA. | pABHOCTOPOHHUHN TPEYrOJbHUKH, NPSIMOYTONBHBIA TpPEYrojJbHUK, MeEAnaHa,
20 (8 ) N3mepeHne reoMeTpuYecKUX BETMYHUH. OmccekTprica W BBICOTa TPEYroibHUKA, TapajuielorpaMMm, poMO, MpsMO-

TpeyronbHUKH.

[TapasutenbHble U NEPIEHAMKYIISIPHBIC IPSIMBIE.
OKpyXHOCTB u KpYT. I'eomerprueckue
MOCTPOEHUS. YTJIbl B OKPYKHOCTU. BrincanHsie u
OIMCAaHHBIE OKPY>KHOCTH MHOTOYTOJTEHUKOB.
IIpsimasi u OKpPY>KHOCTb.

YeTplpEXyronbHUKA. BrucaHHblE W ONUCAHHBIE
YeThIPEX YT OJTbHUKH.

Teopema Ilmdaropa m Hayama TPUTOHOMETPHH.
Pemenrie o0mmx TpeyroabHIKOB.
[IpaBuibHBIE MHOTOYT OJTEHUKH.
IIpeobpazoBanms TJTOCKOCTH.
ITomo6ue. CummeTpusi.

[Inowans. Beruncnenue miomanen.
[Tnomamn nogo6HBIX puryp.
JlexapToBBI KOOPAWHATHI HA TUIOCKOCTH.
BekTophl Ha MJIOCKOCTH.

JIBYDKEHUS.

YTONBHUK, KBaJIpaT, TPAIEHus; OKPY>KHOCTh, KacaTelbHas, PaBEHCTBO U MOI00M e
(buryp, TpEYTroJbHHUKOB; MapaieNbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMbIX, YTOJl
MCKIAY IMPAMBIMHU, CHUMMETPUA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; JJINHA,
paccTosiHue, BeIUYHA YTiia, IJI0Ia b, TIEPIMETD.

Ucnonb3oBaTh (opMynbl: mepuMerpa ¥ IDIOMAJAA MHOTOYTOJILHUKOB, JUTUHBI
OKpPYKHOCTH U TUIOIIAJH Kpyra, 00bEMa IpsSMOYTOJIEHOTO MapayielienuIe a.
OnepupoBaTh MOHATHAMH: TPSAMOYTOJIbHAS CHUCTEMa KOOPAHMHAT, BEKTOP;
WCIIOJIH30BATh 3TH MOHATHA IS TIPEACTABICHNS JaHHBIX W PEUISHHs 3a7ad, B TOM
YHUCIIe U3 APYTUX y4eOHBIX TPEAMETOB.

Pemiate 3ajaud Ha TOBTOPEHHE OCHOBHBIX IOHATHM, WMILTIOCTPALMIO CBs3en
MEXy Pa3IHYHBIMU YacTsAMU Kypca. BeiOupaTs MeTO 1S penieHus 3a1a4qu.
PewmaTe 3a1aun U3 NOBCEHEBHOM KU3HU.

20 TIpemycMaTpuBaeTcsl TIOBTOPEHHE DIIEMEHTOB CONEPKAHUs y4eOHOM JMCIMIUIMHBI, OCBaMBaBIIerocs Ha 1-5 romax obOywenms Ha ypoBHe OOO. JIomycKaeTcs pacrpeeneHue
JAHHOTO MaTepHala 10 COOTBETCTBYIOIINM TEMAaTHUECKUM pa3zeiaM, OCBaUBaeMbIM Ha 6-oM roxy ooydenus Ha yposHe OOO.
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OEJIEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» B 7-10 KIIACCAX

HOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM IM(PPOBOM MHUpPE BEPOSATHOCTh M CTATHCTHUKAa HPUOOpETaroT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKM 3PEHUsI NPAKTHUUECKUX MPWIOKEHHH, TaK MU UX POJIM B 00pa3oBaHUH,
HEOOXOIMMOM KaXJOMy 4YeloBeKy. Bospacraer umcino mnpodeccuil, TpH OBIAJAEHUH KOTOPHIMU
TpeOyercsi xopomasi 06a30Basi MOATOTOBKA B 00JACTH BEPOSTHOCTH W CTATUCTUKH, TaKas MOATOTOBKA
Ba)XKHA YIS TIPOJIOJDKEHUST 00pa30BaHMs U /IS YCIIEUTHOM MPO(ecCHOHANBHOM Kaphephl.

Kaxxnplif yesnoBek MOCTOSIHHO NMPUHUMAET PELIEHHs Ha OCHOBE MMEIOLIUXCS Y HETO JaHHBIX. A
Ui 00OCHOBAHHOTO TPHUHATHSA PpEIICHUS B YCIOBUSX HENOCTaTKa WM H30bITKa HWH(pOpMaImu
HE00X0IMMO B TOM YHCJIE XOPOLIO c(hOPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHUECKOE MBILUICHHUE.

NmenHo modTOMYy OCTpO BCTajga HEOOXOAUMOCTH CcOpMHUpPOBATH Yy OOyYaroOUIuxcs
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0O B ce€0f B KaueCTBE HEOTHEMJIEMON COCTaBIISIOLICH
yYMEHHE BOCHPHHHMMATh M KPUTHUECKU aHAIU3MPOBATh MH(OPMALMIO, MPEACTABIECHHYIO B Pa3IMYHBIX
¢bopMax, NOHMMATh BEPOSITHOCTHBIM XapakTep MHOTMX pEaJbHbIX IPOIECCOB M 3aBHUCHUMOCTEM,
MIPOU3BOIUTH MPOCTEHUIITNE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMU NpUHLUIIAMHU cOOpa, aHalu3a U MpeACTaBICHUS
JaHHBIX W3 pa3IMYHbIX cdep >XKU3HM o0OIIecTBa M TocylapcTBa MpUOOMIAeT oOydaromuxcs K
oOlIeCTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPUKM pa3BUBAET HABBIKM OpraHHU3allH
nepedopa U noAcyéTa ynuciaa BapuaHTOB, B TOM YMCIIE€ B MPUKIIAIHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMHU
Teopun rpadoB co3qaéT MareMaTH4YeCKH (QyHAaMeHT Uil (GOPMUPOBAHUS KOMIETEHIHMI B 00iacTu
nHpOpMaTUKU U IUGPPOBBIX TeXHOJOTUH. IlpyW M3ydeHHH CTaTUCTUKKM U BEPOSITHOCTH OOOTralaroTCs
IPEJCTaBICHUsS OOYYalolIUXCs O COBPEMEHHOM KapTHHE MHpa M METOJax €ro HCCIeI0BaHMs,
(dopmupyeTcsi MOHMMAaHUE POJM CTATUCTHKM KAK MCTOYHMKA COLMAIBHO 3HAYMMOM MHpOpMaLuu U
3aKJIaJBIBAIOTCS] OCHOBBI BEPOSTHOCTHOTO MBIILIJICHHUS.

B cooTBeTCTBMM ¢ AJAaHHBIMU LIEJISIMU B CTPYKTYpE IPOrpaMMbl y4eOHOTO Kypca «BeposTHOCTb U
CTaTUCTHKa» OCHOBHOI'O OOIIEro oOpa30BaHUs BBIIEICHBI CIEAYIOIINE COAEPKATEIbHO-METOIUUECKHE
muHun: «lIpencraBineHue OAHHBIX M OINHKCATENIbHAs CTATHCTUKA», «BeposSTHOCTBY», «IIEMEHTHI
KOMOMHATOPHKN», «BBenieHne B Teoputo rpagoBy.

Conepxanue jmHun «lIpeacraBnenue NaHHBIX U ONUCATENIbHAS CTAaTUCTHKA» CIYKUT OCHOBOMU
1 (OpMUPOBAHMSI HABBIKOB pabOThl ¢ MH(OpMalMend: OT YTEHUS M MHTEpHpeTalud HHPOpMaIUH,
IPEJCTAaBICHHON B Taliuuax, Ha JuarpaMMax M rpadukax, 10 cOopa, MpeJICTaBICHHs M aHaIU3a
JAHHBIX C MCIIOJIb30BAaHMEM CTAaTHCTUYECKUX XapaKTepUCTUK CpPeAHUX U pacceuBaHus. Pabortas c
JAHHBIMM, oOOywaroliuecss y4yaTcs CUUTBIBaTh W HHTEPIPETUPOBATh  JIaHHbIC, BBIJIBUraTh,
apryMEHTHpPOBaTh M KPUTUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBIIUIATE HajJ  (aKTOpaMy,
BBI3BIBAIOLIMMH U3MEHUYHUBOCTD, U OLICHUBATh UX BIMSIHHUE HA PACCMaTPUBAECMbIE BEJIMUMHBI U IIPOLIECCHI.

HNHTynTHBHOE NPEACTABICHUE O CIy4alHON M3MEHUYMBOCTH, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHIMM CTAaHOBUTCS MOTUBUPYIOLIEH OCHOBOM Ul M3y4€HHUS TEOPUM BeposATHOCTeW. bombiioe
3HAYEHUE HMMEIOT NPAKTUYECKUE 3a/laHUs, B YAaCTHOCTH OIBITHI C KJIACCUMYECKHMMM BEPOATHOCTHBIMHU
MOJEIISIMU.

[ToHsiTe BEpOSATHOCTH BBOAWUTCS Kak Mepa IpaBIomnoaoOus ciydaiiHoro coObitus. Ilpu
U3yuyeHHH Yy4eOHOro Kypca oOydaromuecs 3HAaKOMATCS C MPOCTEHIIMMH METOJAAMU BBIYMCICHUS
BEPOSITHOCTEM B CIy4YalHBIX OKCIEPUMEHTaX C pPaBHOBO3MOXHBIMU DJJIEMEHTAPHBIMU MCXOJaMH,
BEPOSATHOCTHBIMH 3aKOHAMU, MO3BOJIIOUIMMHU CTaBUTh U PEIIaTh OoJsiee CIOKHBIE 3a1auu. B yueOHbIN
KYpPC BXOJAT Ha4aJIbHBIE IPEICTABICHNS O CIIydallHBIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eGHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYalOLIIUMXCS C MHOXECTBaMHU H
OCHOBHBIMM OII€palMsIMM HaJl MHOXKECTBAMM, PACCMATPUBAIOTCS NPUMEPHI IPUMEHEHUS Ul PELICHUS
3aJa4, a TaKXKe UCIOJIb30BAHUS B IPYTUX MaTeMaTUYECKUX Kypcax U yu4eOHBIX MpeMeTax.

B 7-10 knaccax u3yuaercs y4eOHBIH Kypc «BeposSiTHOCTh M CTaTHCTHKa», B KOTOPBIM BXOMIST
pasnensl: «lIpencraBieHue NaHHBIX M OINHKCATENbHAs CTaTUCTHKa», «BeposTHOCTB», «1eMEHTHI
KOMOMHATOPHUKN», «BBesieHne B Teopuio rpagoBy.
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COAEP)KAHME OBYYEHNS
7 KUIIACC
(3-if rox o6yuenus Ha yposue O00) %

[IpencraBnenue JaHHBIX B BUAE TaONWI, Auarpamm, rpadukoB. 3amoyiHeHHE TaOIHIl, YTEHUE U
MOCTPOEHHE JUarpaMMm (CTOJIOMKOBBIX (CTONOYATHIX) W KpPYroBbIX). UTeHHE TrpaduKOB peasbHBIX
nporeccoB. M3Bieyenne mHpOpManUy U3 AMAarpaMM U TaOJIUI, HCIOJIG30BAHHE W WHTEPIpETalus
JTAHHBIX.

OnucarenpHas CTAaTHCTUKA: CpeAHEe apudmeTHueckoe, MeIuaHa, pa3Max, HaumOoJblee U
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl ciryqaliHOM H3MEHYHBOCTH.

CrnydaiiHplii SKCHEpUMEHT (OTBIT) M ciy4aiiHoe coObiTHe. BepositHocTh M wacrota. Pomb
MaJIOBEPOSITHBIX W TPAKTHYECKH JIOCTOBEPHBIX COOBITWH B mpupoje ¥ B oOmectBe. MoHera u
UTpaIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucno pébep u cymmapHas CTENEHb BEPIIWH.
[IpencraBnenue o cBsazHoctH rpada. Llenn u nuxisl. [lytu B rpadax. O6xoxa rpada (3ilsiepoB myTh).
[Ipencrasnenune 06 opueHTHpoBaHHOM Tpade. Pemenne 3agau ¢ momoiso rpados.

21 Coxpansercs cofepskaHue 1 00bEM MaTepuana, IpeacTaBlIeHHoro B mpumepHoit OOII — ayis TpeThero roaa obydeHus Ha
ypoae OOO. B ciygae HeE0OXOIUMOCTH, OOYCIOBICHHOM WHAWBHIYATHHBIMH OCOOCHHOCTSIMH W BO3MOXXHOCTSIMH
o0yJaromuxcs ¢ HApYIICHUSAMH CITyXa, U3YdEHHE MPOrpaMMHOTO MaTepHalia TI0 TEMaTHUECKOMY pas3zeny «BeposTHOCTh u
YacTOTa CIyYaifHOrO COOBITHS» MOXKET OBITh OPraHM30BaHO Ha YeTBEPTOM rony ooydeHus Ha ypoHe OOO.
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8 KUIACC
(4-i ron o6yuenus Ha yposue O00) 2

[IpencraBnenue JaHHBIX B BUJIE TAOJIUII, TUarpaMm, rpadukoB.

MHOX€eCTBO, JIEMEHT MHOXECTBAa, MOJMHOXecTBO. Ormnepanuu HajJg  MHOXKECTBaMU:
oObeMHeHne, epeceyenne, gononnenue. CBOHCTBa onepanuii HaJl MHOKECTBAMHU: TIEPEMECTUTEIIBHOE,
COYETaTEeNbHOE, pAacCIpeleITeNIbHOe, BKIIOYEHUs. Vcrmonp3oBaHue rpadudeckoro MpeAcTaBICHUS
MHO>K€ECTB [yl OIIMCaHMsI peaJIbHbIX IPOLIECCOB U SIBJICHUH, TP PEIICHUH 3ajay.

W3mepenune paccenBaHus JaHHBIX. [lucriepcus U CTaHAAPTHOE OTKIIOHEHUE YMCIOBBIX HA0OPOB.
Jlnarpamma paccenBaHUsI.

DOneMeHTapHbIe COOBITHA Ciy4daiiHOTO ombITa. CiydaiiHble coObiThs. BepositTHocTH cOOBITHI.
OnpITbl C pPaBHOBO3MOXKHBIMM 3JI€MEHTAPHBIMU CcOObITUsIMU. CiiyyaliHelii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU M MPAKTUYECKH I0CTOBEPHBIMU COOBITUSMHU B IIPUPO/IE, OOIIECTBE U HAYKE.

9 KJIACC
(5-it rox 06yuyenusi Ha ypoHe OO0

[IpencraBnenue qaHHBIX B BUJAE TaOIUL, AUarpamMm, rpaguKosB.

JepeBo. CBoiicTBa A€peBbEB: €INHCTBEHHOCTh MIyTH, CYILIECTBOBAHNE BHCSUEH BEPIUINHBI, CBSI3b
MEXy YHCJIOM BEepIIMH U uncioM pédep. IlpaBuino ymHokeHus. Pemenne 3aia4 ¢ nomoisto rpados.

[TpoTuBomnonoxusie coObiThsA. duarpamma Oiinepa. OObeAMHEHHE W TIEpECEUEHUE COOBITHM.
HecoBmecTtHbie coObiTHsa. DopMynia CIOXKEHHS BEPOSTHOCTECH. YCIOBHas BEpOSTHOCTH. [lpaBuio
ymHoxeHus. HezaBucumsie coObiTus. [IpencraBienue skcriepuMeHTa B BUje JepeBa. Pernenue 3aiau Ha
HAXO0XJEHNUE BEPOSITHOCTEN C MOMONIBIO IEPEBa CIIy4YallHOTO SKCIEPUMEHTA, IUarpamMmm Jdiliepa.

[lepecranoBku u ¢pakropuan. Coueranus u yucio coueranuil. TpeyronpHuk [lackans. Pemenne
3a]1a4 C UCIO0JIb30BAHNEM KOMOMHATOPUKH.

)23

10 KJIACC
(6-it rox o6yuenust Ha ypoHe O00)

[IpencraBienue qaHHBIX B BUAE TAONIUL, AUarpaMM, rpaduKoB, HHTEpIIpeTalus JaHHbIX. UTeHue
U TIOCTPOEHHUE TaOIHIl, TUarpamm, rpaKoB MO pealbHbIM JaHHBIM.

I'eomeTrpuueckas BepossTHOCTh. CydaitHbIN BEIOOP TOYKHU U3 (UTYPHI HA TNIOCKOCTH, U3 OTPE3Ka
U U3 JYTH OKPYKHOCTH.

UcneiTanue. Ycnex m Heynaya. Cepusi ucnblTaHuil A0 nepBoro ycnexa. Cepus HCHbITaHUN
bepnymu. BepostHocTu coObITHI B cepuu HcibITaHUK bepHyu.

CnyyaiiHas BenMYMHA M paclpeleieHHe BeposSTHOCTeH. MaremMaTHdeckoe OXHAaHue U
mucnepcusi. IlpuMepsl MaTeMaTHyecKOro OXHIAHUS KaK TEOPETUYECKOTOo CpeHEro 3HayeHUs
BEITMYMHBI. MaTeMaTH4ecKoe OXHUJaHUEe M TUCTIEPCHUs CydyallHOM BETUYMHBI «YHCJIO YCIIEXOB B CEPUU
ucnbiTaHui bepHysmim.

[Tonsitne o 3akoHe OonblIMX uyucen. M3MepeHue BeposSTHOCTEH ¢ MOMONIbI0 4acToT. Pons u
3HaYeHHUE 3aKOHa OOJIBLINX YHCEN B MPUPOJIE U OOIIECTBE.

INPEIMETHBIE PE3YJIbTATbI

OcBoenne yueOHOrO Kypca «BepositHocTh u  cratHcTHKa» B 7—10 KimaccaX JIOJKHO
o0ecrieunBaTh JOCTH)KEHHE YKAa3aHHBIX HUKE MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

7 KJIACC

YuraTth nH(pOpMAIHIO, TIPEACTABICHHYIO B Ta0IUIaX, HA AUarpaMMmax, MpeACTaBIsATh JaHHbIC B
BUJIe TaOJIHII, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 110 MACCUBAM 3HAYECHUH.

OnuceIBaTh U MHTEPIIPETUPOBATHh pealIbHbIE YHCIIOBBIE JaHHBIE, NPEJCTABICHHbIE B TaOIuIaXx,
Ha JUarpammax, rpadukax.

22 Yzyyenue TeMaTUUECKUX pa3fienoB «BseneHue B Teopuio rpados», «ClydaiiHble cOOBITH IIPENyCMATPUBAETCA HA 5-0M
rox oOyderus Ha ypoBHe OOO, 9TO 0OEcIeuyrnBacT BO3MOXKHOCTh YBEIMUYEHHs YIeOHOTO BpEeMEHH Ha M3YYeHHE MaTepHala
IO TIPEACTABICHHBIM TEMATHICCKAM pa3Jieiam.

23 M3yuenue TeMaTHUecKUX pasfienos «[eoMeTpuueckas BeposATHOCTL», «Mcnbitanus bepuymnm», «CinydaiiHas BenuuuHa»
mpexycMaTpuBaeTcs Ha 6-oM roj oOydenus Ha ypoBHe OOO, uro obecreurBaeT BO3MOXHOCTH YBEIHYCHUS YIeOHOTO
BPEMCHHU Ha M3YyYCHHE MaTepHalia 1o MPECTaBICHHBIM TEMAaTHIeCKAM Pa3JIeiaM.
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Ucnonp3oBarh Jjis  ONMCAHUS JAHHBIX  CTATUCTMYECKHE  XapaKTEPUCTUKHU:  CpeJHEee
apudmernueckoe, MeIraHa, HanOObIIIEEe U HAMMEHBIIIEE 3HAYCHUS, Pa3Max.

Nmets mpepcTaBieHne o CIIydailHOW W3MEHYMBOCTH HA MpUMeEpax IeH, PU3NYECKUX BEIUYHH,
AHTPONOMETPUYECKUX JIAHHBIX, UMETh MPEJICTABJICHNE O CTATUCTUUECKON YCTOMYMBOCTH.

8 KUIIACC

W3Biekath u mpeoOpa3oBEIBaTE MHPOPMAIMIO, TMPEACTABICHHYIO B PA3IUYHBIX MCTOYHUKAX B
BHJIE TaOIHII, qUarpamMmm, rpaduKoB, MPEACTABIAThH TaHHBIC B BUJIE TAOIUII, TUarpaMM, rpagKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX TOKa3aTesiel: CPeIHUX 3HAYCHHH U Mep
pacceuBanus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOTHI YHCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIE TIO pe3ybTaTaMm
M3MEpPEHUN 1 HaOJIFOICHUH.

Haxonuthe BeposITHOCTH CllydallHBIX COOBITHW B OMBITAX, 3Has BEPOSTHOCTU DJIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OTBITaX C PABHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITHUSIMH.

9 KJIACC

N3Bnekaty u npeoOpa3oBbIBaTh MHGOPMAIIMIO, TPEICTABIECHHYIO B Pa3JIMYHBIX UCTOYHHKAX B
BHJI€ TaOJHII, TUarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BHJI€ TAOJIHII, TUarpaMm, rpa)uKoB.

Hcnonws3oBarh rpadudeckue MOJEIN: IEPEBO CIYIaHOTO SKCIIEPUMEHTA, IUarpaMMsbl Ditepa,
YUCJIOBAs TpsiMast.

OnepupoBaTh TMOHATHUSMH: MHOXECTBO, TOJMHOXECTBO, BBITIOJHATH  OMNEPAMM  HaJ
MHOXECTBAMH: OOBEIWHEHHE, TIepeceueHre, JOIMOJHCHUE, TEPEUUCIATh JJIEMEHThl MHOXKECTB,
MIPUMEHSATHh CBOMCTBA MHOKECTB.

Hcnonws3oBath rpadudeckoe MpeacTaBiIeHUE MHOXKECTB U CBS3EH MEXKIy HUMHU JJI OTHCAHUS
MIPOIIECCOB | SIBJICHHUI, B TOM YHCJIE TPU PEIICHUH 3a/1a4 U3 IPYTrUX yUeOHBIX MTPEAMETOB U KYPCOB.

10 KJIACC

W3Bnekars u mpeoOpa3oBbIBaTh MHGOPMAIHIO, MPEACTABICHHYIO B PA3IMYHBIX MCTOYHUKAX B
BHJIC TaOJHII, TUarpamm, rpaduKoB, MPEACTABIAThH JaHHBIC B BHJIC TAOJIHII, THAarpaMm, rpaduKoB.

Pemars 3agaum opraHu30BaHHBIM IIepeOOpOM BApUAHTOB, a TAaKXKE C HCIHOJb30BaHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb3oBath onucarenbHble XapaKTEPUCTUKU AJI1 MACCUBOB UMCIIOBBIX JAHHBIX, B TOM YHCIIE
CpeIHUe 3HAUCHUS U MEPbl pacCEUBaAHUSI.

Haxonuth 4yacToThl 3HAYEHHI W YACTOTHI COOBITHS, B TOM YHCIE MOJIB3YACh pe3yabTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUHA.

Haxonutb BeposATHOCTH Cly4yailHBIX COOBITUI B M3yYEHHBIX OMBITAX, B TOM YHUCIJIE B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCIBITAHUHN J0 MEPBOTO yCIeXa, B CEpUsiX
ucnblTanui bepnysm.

Nwmets npencTaBieHue o caydaiiHOM BETUYHMHE U O PACIpeIe]ICHUH BEPOSITHOCTEN.

HNmets mpenctaBieHHe O 3aKOHE OOJBIIMX YWCEN KaK O TMPOSBICHUM 3aKOHOMEPHOCTH B
Clyd4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIKUX YKCEN B IPUPOJE U OOIIECTBE.



7 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE
TemaTnyeckoe IaHUPOBAHKE TI0 TUCHHUILTUHE «BEposITHOCTh M CTaTHCTHKA» MPECTaBICHO 10 rogaM ooy4deHus (7—10 kiaccer).
OcHOBHbBIE BBl JEATEIBHOCTH OOy4aroOIIMXCs MEPEUYMCIEHbl IPU U3YYEHMM KaXKIOW TEMbl M HANpaBICHbl HA JOCTH)KEHUE ILIAHUPYEMBIX
pe3ynbraToB 00ydyeHus. [lepeueHb BHUIOB JEATEIBHOCTH MOXKET OBITh PACIIMPEH WIM COKpalméH — € Y4€TOM BO3MOXKHOCTEM W OrpaHUYEHUN
oOyyaromuxcsi, 00yCIIOBICHHBIX CTPYKTYPOI HapyIIEHUS IIPH TIIyXOTe.

OO0111e€e KOJIMUECTBO YacoB — 34 yaca.

TemblI (TemaTnuyecKue
0JI0KM/MOTYJIH)

OcHoBHOE coaepkaHue

OcHOBHbBIE BH/BI NC€ATCJIBHOCTH oﬁyqamumxcu

IIpencraBieHue JaHHBIX
(7 9)

[pencrasnenue JIAaHHBIX B TabIHIax.
[IpakTudeckue BBIYUCICHUS MO  TAOIUYHBIM
JaHHbIM.  VI3BIeueHWe W HMHTEpHperanus
TaONMMYHBIX  JaHHbIX. [IpakTHdeckas pabora
«Tabmauwb».

I'paduueckoe mnpencraBieHue JaHHBIX B BUJEC
KpYTOBBIX, CTONIOUKOBBIX (cTonGuaThIx)
quarpamMM. UTeHHEe M TIOCTPOCHHE JUarpamML.
[pumepn neMorpaduyeckux JarpaMmm.

[Ipaktrueckas padota «/[uarpamMmeD».

B meuenue yuebnoco 2o00a: MOHMMaTh, TPUMEHSTH B CAMOCTOSATEILHON pevH,
BOCIIPUHUMATS (CITyXO3PUTETHHO U/HITH Ha CIIYX C YYETOM YPOBHS CIyXOpEUEBOro
pa3BUTHs 00YYarOIIMXCS) U JAOCTATOUYHO BHSTHO M €CTECTBEHHO BOCIIPOM3BOIUTH
TEMATHYECKYI0 M TEPMHHOJIOTHYECKYIO JICKCHMKY, a TaKXe JIGKCHKY II0
OpraHM3alMyd Y4eOHOH JeATeIbHOCTH. BBINOIHATH (OHETHUECKYIO 3apsjIKy.
Wcnons3oBaTh  JaKTHIBHYIO — (YCTHO-JIAKTHJIBHYIO  pedb) B KadecTBe
BCIIOMOTaTENHLHOTO CPEZICTBA OOIIEHHSI.

Ilo oxonuanuu Kadxcoou yueOHOU yemeepmu: BOCIPUHUMATH Ha CIyX |
BOCIIPOU3BOJIUTh TEMATUYECKYI0O M TEPMHHOJIOIMUECKYIO JICKCHKY Yy4eOHOM
JICIIUTUIMHBL, 8 TAKKE JICKCUKY 110 OpTaHU3aI[iH y4eOHO!H e TeTbHOCTH.
OcBauBaTh CIOCOOBI MPEACTABICHUS CTATHCTUYECKUX JAHHBIX W YHCIOBBIX
MacCHBOB C IOMOIIbIO TAOJUI] U JUATPaMM C HCIIONh30BAHUEM AaKTyalbHBIX U
BaXKHBIX JIAHHBIX (JieMorpaduueckue NaHHbBIE, MPOU3BOJCTBO MPOMBIIUICHHONH H
CENTbCKOX03HCTBEHHON TPOIYKIINH, OOIIIECTBEHHBIC W TPUPOHBIC SIBICHHS).
Uzyuath MeTombl pabOThl ¢ TAONMYHBIMH U TpapUUCCKUMH TPEACTABICHUIMU
JIAHHBIX C TOMOIIIBIO TU(PPOBBIX PECYPCOB B XOJI€ MPAKTUIECKUX PAOOT.

OnucareabHasi
cratucTuka (8 u)

Uwucnosbie Habopbl. CpenHee apuhMETHIECKOE.
Menmana 49uciioBOro Habopa. YCTOHYHMBOCTD
MeIHAaHEbI.

[IpakTudeckas padora «CpenHre 3HAYCHUSD.
Hanbompmee © =~ HamMeHbIllee  3HAYEHUS
4gHCIOBOro Habopa. Pazmax.

OcBanBaTh TOHATHS: YHCIOBOH HAOOp, Mepa IEHTpPaIbHOM TEHICHIIMH (Mepa
IIEHTpa), B TOM YHCJIE cpeanee apumernueckoe, MeIriana.

OnuceiBaTh CTATUCTHYECKUE NAHHBIE C TIOMOIIBIO CPETHEr0 apu(PMETHIECKOTO H
MeauaHsel. PemaTs 3agaun.

W3ydath cBOICTBa CpeqHHX, B TOM YHCIE C MOMOIIBI0 IMU(GPOBBIX PECYPCOB, B
XOJI€ PaAKTUIECKUX padoT.

OcBauBaTh MOHATHS: HANOOIbIIEe 1 HAMMEHbIIIee 3HAYEHUST YNCIOBOTO MACCHBA,
pa3Max.

Pemare 3amaun Ha BEIOOp crmoco0a OMHUCaHUS JaHHBIX B COOTBETCTBHUU C
TIPUPOJION JAHHBIX U MEISIMU HCCIIEIOBAHMS.
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Cayuaiinas
U3MEHYMBOCTH (6 4)

Crnydalinast u3MeH4YMBOCTh (Tpumepbl). YactoTa
3HQYCHUW B MacCUBE JAaHHBIX. [pynmnupoBxa.
I'mcrorpammsl.
IIpakTnueckas
HA3MEHYHUBOCTD).

pabora «Crnyyvaitnas

OcBauBaTh IOHATHS: 4YacTOTa 3HAYCHHH B MAaCCHUBE MaHHBIX, TPYNIIHPOBKA
JIAHHBIX, THCTOrPaMMa.

CTpouThb W aHAIW3UPOBATh T'HCTOrPAMMBI,
TPYIITHPOBKH.

OcBauBath rpaduueckue MPEACTABICHUS  pa3HbIX  BUJIOB  CIy4ailHOMN
U3MECHUMBOCTH, B TOM YHCIE C TIOMONIbI0 IH(POBBIX PECYpPCOB, B XOMC
MPAaKTUYECKON padoTEHI.

HOILGI/IpaTL NOAXOAAIIMK  Iar

BBenenune B
rpagos (4 1)

TEOPHUI0

I'pad, Bepinna, pedpo. [IpeacraBnenue 3agaun ¢

nomompto  rpaga. CreneHb  (BaJEHTHOCTB)
BepuMHbL. Yncno pédep W cymMmapHasl CTeleHb
BepmnH. llens w 1mukn.  Ilyre B rpade.

[IpencraBnenue o cpszHoctd rpada. OOXxoxn
rpada (dinepoB mnyTh). IlpeacraBienue 00
OPHEHTHPOBAaHHBIX rpadax.

OcBauBath noHsTHS: Tpad, BepinHa rpada, pedpo rpada, cTeneHp (BaJeHTHOCTh
BEPILUHBI), [IETb U IHUKIL.
OcBauBaTh TMOHATHS:
OpPHEHTHPOBaHHBIN Tpad.
Pemath 3a7auu Ha TOMCK CyMMBI CTeleHEH BepiiuH rpadya, Ha TOMCK 00Xoja
rpacda, Ha TOUCK MyTel B OPHEHTHPOBAHHBIX Ipadax.

OcBauBath CIIOCOOBI TPEJCTABICHUS 3allad M3 Kypca aireOpbl, TEOMETPHH,
TEOPUU BEPOSITHOCTEH, APYTUX MPEJAMETOB C IMOMOIINBI0 rpadoB (KapThl, CXEMBI,
QJIEKTpUYECKHUE 1enH, GYHKIIMOHAIBHBIE COOTBETCTBUSI) HA MPHMEpPaXx.

nyte B Tpade, DdilmepoB myTh, 00xom Tpada,

BeposiTHOCTH U YacToTa
ciayyaiinoro cooniTusi (4

)

Crny4aiiHpIii ONBIT W  CIOy4ailHOE COOBITHE.
BepositHocth  u  dyactota  coObiTHsA.  Ponb
MaJIOBEPOSTHBIX W TPAKTHYECKH JTOCTOBEPHBIX
cOoOBITHIT B Tpuponie M B obmiecTBe. MoHETa H
WrpaigbHast KOCTh B TEOPHH BEPOSTHOCTEH.

IIpaktnueckas pabora «YacroTa BBITAICHUS

OcBauBaTh MOHATHS: CIIyYaWHBIA OIBIT M CIyYaifHOE COOBITHE, MaJIOBEPOSTHOE H
MPAKTHYECKH TIOCTOBEPHOE COOBITHE.

W3yuyaTh 3HaYMMOCTb MAaJIOBEPOSITHBIX COOBITUH B NpUpoje U OOIIECTBE Ha
BaXHBIX IpUMepax (aBapuu, HECYACTHbIE CllyyaH, 3allUTa I1E€PCOHAJIbHOM
nH(opMaIyy, nepenada JaHHBIX).

W3yuyaTh ponp KIAaCCHYECKUX BEPOATHOCTHBIX Mozeneill (MOHeTa, WrpajbHas

opiay. KOCTH) B TEOPHH BEPOSTHOCTEH.
HaGmromaTe 11 M3y4aTh 4acTOTy COOBITHI B MMPOCTHIX IKCIIEPHUMEHTAX, B TOM UHCIIE
C TTOMOITHI0 ITU(POBBIX PECYPCOB, B XO/I€ MPAKTHYECKON PaOOTHI.
O06o06menne u | [Ipeacrasnenue JIaHHBIX. OnwucarenpHas | [IoBTOpSTH M3y4eHHOE W BEICTPANBATH CUCTEMY 3HAHHA.
cucTeMaTH3auusl CTaTHCTUKA. BEpoATHOCTH cirydaifHOro coObITHs. | Pemarts 3amaun Ha mpencTaBieHHe W ONMMCAHWE NAHHBIX C MOMOIIBI0 M3yYeHHBIX

H3Y4YEeHHOI'0 Marepuaia
(CRY)

XapaKTEPUCTHUK.
OO6cyxnaaTe NPUMEPbl CIy4yallHBIX COOBITHUH, MaJOBEPOSTHBIX M HPAKTHUYECKU
JOCTOBEPHBIX CIIyYalHBIX COOBITHH, MX POJIH B IPUPOJIE U )KU3HHU YEJIO BEKa.
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Tembl (TeMaTHYeCKHUE
0JI0KM/MOTYJIH)

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00Y4YalOIIUXCS

IMoBTOpenue (4 4)

IIpencraBnenue JaHHBIX. OnucarenbHas
cratuctuka. CinyuyaiiHas u3MeHUYUBOCTh. CpenHue
YHUCIIOBOr0 Habopa.

Crnydalinple COOBITHA. BeposSTHOCTH M 4acTOTHI.
Kimaccuueckne Momenu TEOPHH BEPOSTHOCTEH:
MOHETa M UTPaIbHAS KOCTb.

B meuenue yuebnoco 200a: MOHUMaTh, NPUMEHSTH B CAMOCTOATEILHOH pedH,
BOCIIPUHUMATS (CIyXO3PUTEIBHO W/UIH Ha CIIyX C YUETOM YPOBHSI CIIyXOpEUEBOro
pa3BUTHS 00YYaIOUIMXCS) M JOCTATOYHO BHSITHO M €CTECTBEHHO BOCIIPOW3BOIUTH
TEMaTHUYECKyI0 M TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKXe JIeKCUKY IO
OpraHuzanuyd y4eOHOH JeATelbHOCTH. BBINONHATE (DOHETHYECKYIO 3apsjiKy.
Hcnonp3oBaTh  JAKTHIBHYIO — (YCTHO-JIAQKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOM3BOJUTh TEMAaTUYECKYI0 M TEPMHUHOJIOTMYECKYIO JIEKCUKY Y4eOHOM
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
IIoBTOpSTH U3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUI.

Pemartp 3ama4un Ha TpeACTaBICHUE M OMHCAHHUE JAHHBIX C TIOMOIIBIO M3y4EeHHBIX
XapaKTEePHUCTHUK.

Pemarpe 3amaum Ha mpencTaBieHHWE TPYNIHPOBAHHBIX [aHHBIX M OMICAHHE
CIy4aifHOM M3MEHUYUBOCTH.

PemaTte 3amaun Ha OmpeneNcHHE YacTOTHI CIIYJaWHBIX COOBITHH, OOCYKIeHHE
IPUMEPOB CIIy4alHbIX COOBITHI, MAJOBEPOSITHBIX M IPAKTUYECKH JOCTOBEPHBIX
CJIy4aiHbIX COOBITUH, X POJIU B IPUPOJIE U KU3HU YETOBEKa.

OnucareabHasi
CTATHCTHKA.
PacceuBanune gaHubIx (7

4)

Otknmonenns. [lucmepcust dmcmoBoro Habopa.
CranmapTHOEe OTKJIIOHEHHWE YHCIIOBOTO Habopa.
JuarpaMmMbl paccenBaHUsI.

OcBauBaTh TOHSTHS: AUCIEPCHS U CTAHJAPTHOE OTKIIOHEHHUE, UCIIONB30BATh DTH
XapaKTEPUCTUKH JIJISI OTTMCAHUS PACCEUBAHUS JITAHHBIX.

BeiiBurate THmore3sl 00 OTCYTCTBHM WM HAJIMYWH CBSI3M IO JUArpaMMam
paccenBaHMsI.

CTpouTh AMarpaMMbl pacceMBaHUs 1O HMEIOIIMMCS JAHHBIM, B TOM YHUCIE C
TIOMOIITHEO KOMITBIOTEPA.

MmuoxectBa (7 49)

MHoxecTBO, MNOAMHOXeCTBO. Ormnepauuud Haja
MHOXECTBaMH:  OOBbEOUHEHUE, IEePECeUCHHUE,
JOTOJTHEHHE.

CaoiicTBa  omepauuii  HaJ  MHOXECTBAMU:
MIEPEMECTHUTENBHOE, coYeTaTenbHOE,

pacnpenenuTenbHoe, BKIIOYEHHUS.
I'paduueckoe mpeacraBiIeHNe MHOXKECTB.

OcBauBaTh IIOHATHUS: MHOXCCTBO, 3JICMCHT MHOXKECTBaA, IIOAMHOXKECTBO.

BemmonHATe omepamuu  Hal < MHOXKECTBaAMH: OOBEIWHEHHE, IIepecedeHue,
JIOTIIOJTHCHHE.
Hcnons3oBaTh CBOICTBA: MIEPEMECTUTENBHOE, coYeTaTeNbHoCE,

pacrpenenuTenbHOe, BKIIOYCHHS.
HUcnonp3oBaTh rpaduyeckoe NpeiCTaBICHNE MHOXKECTB IIPH OMMCAHUHN PEATbHBIX
IPOLIECCOB M SBJICHUH, NPU PEIICHUM 33134 M3 APYIMX y4eOHBIX INPEAMETOB H
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KYPCOB.
BeposiTHocTh Onemenrtapubeie coObiTHs. CnyuaiiHble coObiTusl. | OcBaMBaTh MOHSTHS: DIIEMEHTapHOE COOBITHE, CiIydailHOe COOBITHE Kak
cIydaifHOro  coObITHsI | briaronpusTcTByonpe 3IeMEeHTapHBIE COOBITHS. | COBOKYITHOCTD ONaronpHUsITCTBYIOLINX 3eMEHTAPHBIX COOBITHH,
(11 v) Beposarnoctu COOBITHI. OnBITHI C | paBHOBO3MOXKHBIE DJIEMEHTApHBIE COOBITHS.
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSIMU. | Pemath 3ajauum Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHMH IO BEPOSTHOCTAM
Cny4aliHbIii BBIOOD. 3JIEMEHTapHBIX COOBITUI CIy4alfHOTO OIBITA.
IIpakTuueckas pabora «OmnBITHI c | Pemmate 3amaum Ha BBIYMCICHHE BEPOSTHOCTEH COOBITUH B ONBITaX C
PaBHOBO3MO’KHBIMU 3JIEMEHTapHBIMU | PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B TOM YHCJIE C TOMOIIBIO
COOBITHSIMID. KOMITbIOTEpA.
[IpoBOaMTE U M3yYaTh OMBITH C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH
(c ucmonmp30BaHMEM MOHET, WIpPalbHBIX KOCTEH, APYrHMX Mojenel) B Xoje
NPaKTUYECKON paboThI.
O000menne u | IIpencrasnenue JIAHHBIX. OnwucarenpHas | [IoBTOpSATH U3y4eHHOE U BBICTpANBaTh CUCTEMY 3HAHUI.
cucTeMaTH3alus cTaTHCcTUKA. BepoaTHOCTD cirydaifHOro cobpiTrs. | Pemarts 3amaun Ha mpencTaBieHHe W ONMHMCAHWE NAHHBIX C MTOMOIIBIO M3yYEHHBIX

M3y4eHHOro MaTepuajia
()

XapaKTEPUCTHUK.
Pemarp 3amaun Ha HaxOXJIEHHE BEPOATHOCTH CIYYaHOTO COOBITHS (B paMKax
M3YYEHHOr0).
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Tembl (TeMaTHYeCKHUE
0JI0KM/MOTYJIH)

OcHoBHOE coiep:kaHHne

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

IMoBTOpenue (4 4)

IIpencraBnenue HAaHHEBIX. OrnucarenpHas
CTaTUCTHKA. BeposTHOCTh CIy4aifHOro COOBITHSL.

B meuenue yuebnoco 2o0a: MOHUMaTh, MPUMEHSTH B CAMOCTOATEILHON pedH,
BOCIIPUHUMATH  (CIyXO3pUTEILHO W /WIM Ha CIyX C YY4€TOM YPOBHI
CIIyXOPEUYEBOI'0 Pa3BUTHsI OOYYAIOUIMXCS) M JOCTATOYHO BHSTHO M €CTECTBEHHO
BOCTIPOM3BOJUTh TEMAaTUYECKYI0O M TEPMUHOJOTMUYECKYIO JIEKCHKY, a TakKxKe
JIEKCUKY M0 OpraHW3allii Y4YeOHOW JeITEIbHOCTH. BBITONHATE (OHETHYECKYIO
3apanaKky. lcnomp3oBaTh MakTWIbHYIO (YCTHO-JAKTHJIBHYIO peyb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOM3BOJUTH TEMAaTUYECKYI0 M TEPMHHOJIIOTHYECKYIO JIEKCHKY Yy4ueOHOU
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
IIoBTOpSTH U3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUI.

Pemarp 3amaun Ha TpeACTaBIeHUE M ONMUCAHHE JAHHBIX C TTOMOIIBIO M3YYEHHBIX
XapaKTEePHUCTHUK.

Pemarp 3amaun Ha HaxOXAEHHE BEPOSTHOCTH CIYYalHOTO COOBITHS (B paMKax
H3YYCHHOT0).

Beenenune B Teopuio | [JlepeBo. CBoiicTBa jaepeBa: eaumHCTBEHHOCTh | OcBaWBaTh MOHATHA: JEepeBO Kak rpad Oe3 IuKIa, BUCA4Yas BepmInHA (JIUCT),
rpados (6 1) IIyTH, CyIIECTBOBAHWE BUCSYEH BEpPIUINHBI, CBS3b | BETBb JEpPEBa, IIyTh B IEPEBE, AUAMETP JepeBa.
MEXIy YHCIOM BepIIMH © 4YuciaoM pédep. | M3ydaTh CBOMCTBaA mepeBa: CyIIECTBOBAHUE BUCSUYCH BEPINUHEI, EIMHCTBEHHOCTH
[IpaBuio ymMHOXKEHHS. MyTH MEXIY ABYMS BEPIINHAMH, CBSI3b MEXK/IY YHCIIOM BEPIUINH U YHCIOM pEOEp.
Pemarp 3aaun Ha TOWCK W TIepeUHCIIeHHE ITyTeld B JepeBe, ONpeaeneHrne Yncia
BepIIMH wWin pédep B aepeBe, 00Xon OWHApHOTO IepeBa, B TOM YHCIE C
MIPUMEHEHVEM ITPaBIJIa YMHOXKEHHUSI.
Cayuaiinble  coObITus | [IpoTHBOIONOXKHOE coObITHE. Junarpamma | OcBanBaTh IOHSATHSA: B3aHMHO IIPOTHUBOIOJIOXKHBIC COOBITHS, OIepallid Hal
(13 u) Otinepa. OO0benvHEHNE U TIepeceueHne COOBITHH. | COOBITUSAMHU, OObEAWHEHWE W IepecedeHre CcoObITHH, AmarpamMma Oiiepa

HecoBmectabie coObiTis. Dopmyna CloKeHUs

BEPOSITHOCTEH. [IpaBuio YMHOKEHUS
BEPOSITHOCTEH. VYcnoBuas BEPOSATHOCTb.
HezaBucumele COOBITHSI. [IpencraBnenue

CIIly4aifHOTO HKCIIEPUMEHTA B BUJIE JIepeBa.

(Ditnepa—BenHa), coBMecTHBIE 1 HECOBMECTHEIE COOBITHSI.

W3ydaTte TeopeMbl O BEPOSTHOCTH OOBEAMHEHHUS IBYX COOBITHH ((popMyIsl
CIIOKEHUST BEPOSTHOCTEM ).

PemaTh 3ama4yn, B TOM 4MCIIe TEKCTOBBIE 3aJadl Ha ONpelelieHHe BEpPOsITHOCTEH
00beIMHEHUS U TePeCeIeHUs COOBITHI C TTIOMOIIBIO YMCIOBOM MPSIMOH, IUarpaMmm
Oiinepa, GOpMyJIIbI CII0KEHHUS BEPOATHOCTEH.
OcBauBaTh MOHATHS: NPaBWJIO  YMHOXEHHUS

BCp OHTHOCTeﬁ, YCJIOBHaA
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BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS JEPEBO CIYYaiHOTO OMBITA.

UzyuaThb cBoOlCTBa (OMpeAeeHNs) HE3aBUCHMBIX COOBITHH.

PemaTh 3a1aun Ha onpeAeieHne U UCTIOIB30BaHUE HE3aBHCUMBIX COOBITHH.
Pemare 3amaun Ha TOHCK BEpPOATHOCTEH, B TOM YHCIE YCIOBHBIX, C
MCIIOJIb30BAHNMEM JIepeBa CIIy4alHOTO OIBITA.

Dj1eMeHThbI
KoMOuHaTOpuKu (6 4)

Kombunaropaoe TIpaBUIIO YMHOKEHHUSI.
ITepecranoBku. dakropuan. CodeTaHnus U YUCIO
COUETaHUM. TpeyronpbHuk [Tackans.
[IpakTudeckas pabora «Bpruncnenue
BEpOSATHOCTEH c WCIOIb30BAHUEM
KOMOMHATOPHBIX byHKIUH 3JIEKTPOHHBIX
TaOIHI.

OcBauBaTh MOHATHS: KOMOMHATOPHOE NPABWIIO YMHOXEHHS, YIOPSAOYCHHAS
napa, Tpolka OOBEKTOB, NEPECTAHOBKA, (aKTOpuan 4Yucia, COYETaHHEe, HYHCIIO
COUYeTaHUM, TpeyroybHUK [lackais.

Pemarp 3amaun Ha mepedrciIeHHe YHOPSIOYEHHBIX Iap, TPOEK, MepedrcieHne
MIEPECTAHOBOK M COUETaHMl 3JIEMEHTOB Pa3IMYHbBIX MHO)XKECTB.

Pemate 3amauM Ha NpUMEHEHWE 4YKCIA COYCTaHWH B anredpe (cokpariéHHOe
yMHOXeHue, OnHoM HproToHa).

Pemath, mpuMeHsisT KOMOWHATOPUKY, 3aJladyll Ha BBIYHUCICHHE BEpPOSTHOCTEH, B
TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX TAOJHUI] B X0JI€ MPAKTUIECKON pabOTHI.

O0o00Imenne u
cHCTeMAaTH3al U
H3YyYEeHHOT'0 MaTepuaia
(5w

OneMeHThl KOMOMHATOPUKH.
BeposTHOCTE clTydalfHOTO COOBITHS.

IIoBTOpSATH U3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUI.

Pemarp 3amaum Ha TepedncieHre KOMOMHAIWMKA (YUCia IMEepecTaHOBOK, YHCIA
COYETaHMI), Ha HaXOXKJECHHE BEPOATHOCTEH COOBITHH C TNpPUMEHEHHEM
KOMOWHATOPHKH, B TOM YHCIIE C HCIIOb30BaHNEM TpeyronbHuka [lackass.
PemaTe 3amaun Ha HAXOXKICHNE BEPOSTHOCTEH COOBITHH (B paMKax H3ydeHHOT0).
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Tembl (TeMaTHYeCKHUE
0JI0KM/MOTYJIH)

OcHoBHOe coiep:kaHMe

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA

IMoBTOpenue (4 4)

OneMeHThl KOMOMHATOPUKH.
BeposTHOCTE Ciy4aliHOTO COOBITHSI.

B meuenue yuebnoco 2o0a: MOHUMaTh, MPUMEHSTH B CAMOCTOATEILHON pedH,
BOCIIPUHUMATS (CIyXO3PUTEIBHO W/UIH Ha CIIyX C YUETOM YPOBHSI CIIyXOpEUEBOro
pa3BUTHS 00YYaIOUIMXCS) M JOCTATOYHO BHSITHO M €CTECTBEHHO BOCIIPOW3BOIUTH
TEMaTHUYECKyI0 M TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKXe JIeKCUKY IO
OpraHuzaluy y4eOHOW JIeATelbHOCTH. BBINONHATE (OHETHYECKYIO 3apsiiKy.
Hcnonp3oBaTh  JAKTHIBHYIO — (YCTHO-JIAQKTWJIBHYIO  pedb) B KadecTBe
BCIIOMOTaTENbHOTO CPECTBA OOIIEHUSL.

Ilo oxonuanuu xadxcoot yueOHOU yemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOM3BOJUTH TEMAaTUYECKYI0 M TEPMHHOJIIOTHYECKYIO JIEKCHKY Yy4ueOHOU
JTUCIHIUINHBI, a TAKXKe JIEKCHKY 10 OpraHU3aIiy YIeOHOH 1eATeTbHOCTH.
IIoBTOpSTH U3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUI.

Pemarp 3amaum Ha TiepednciIeHHe KOMOHMHAIMK (YHcia MepecTaHOBOK, YHMCIIa
COYETaHMI), Ha HaxXOXJECHHE BEPOSTHOCTEH COOBITHI C TPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHCJIE C HCIIOIH30BaHUEM TpeyronbHuKa [lackas.
PemaTe 3amaun Ha HAXOXKICHNE BEPOSTHOCTEH COOBITHH (B paMKax H3ydeHHOT0).

I'eomeTpuueckas
BEPOSITHOCTD (4 4)

I'eomerpuueckass  BeposTHOCT.  CITydaifHBII
BBIOOP TOYKM W3 (UTYyphl HaA IIJIOCKOCTH, W3
OTpe3Ka, U3 AyTH OKPYKHOCTH.

OcBauBaTh MOHATHE TEOMETPUIECKOI BEPOSITHOCTH.

Pemarp 3amaun Ha HaxoXKIEHHE BEPOSTHOCTEH B OMBITaX, MPEICTABUMBIX Kak
BBIOOp TOYEK W3 MHOTOYTOJbHHKA, KpPYyra, OTpe3Ka WIH YT OKPYXHOCTH,
YHUCIIOBOT'O IPOMEXKYTKA.

Hcnpiranuss  bepuyiun

(84)

Ucneiranme. VYcmex wu  Heymada.  Cepus
HCOBITAaHUIL 10 mepBoro ycmexa. McnblTaHus
Bepuymnu. BepositHOCTH  cOOBITHH B cepuu

ucnbiTaHuil  bepryiu.
«Mcnbitanusa beprymim».

[IpakTtryeckass pabora

OcBauBaTh NOHATH: UCIIBITAHUE, JIEMEHTAPHOE COOBITHE B MCIBITAHNN (YCIIEX U
HeyJada), ceprus WCIBITAaHWHA, HACTYIUICHWE TEepBOro ycmexa (Heyaadd), CepHs
ucnbITauuil beprymn.

PemaTe 3amaun Ha HaXOXKACHHUE BEPOSTHOCTEH COOBITHI B CEpHM HCHBITAHUN 0
HIEPBOrO ycIexa, B TOM 4YHCie ¢ MPUMEHEHHEM (OPMYJIbl CyMMBbl F€OMETPUYECKOM
IPOrPECCHU.

Pemartp 3amaun Ha HaXOXKIEHHUE BEPOSTHOCTEH AJIIEMEHTAPHBIX COOBITHI B CepHH
UCTIBITAaHUN bepHyminn, Ha HaxoXIEHHE BEPOSTHOCTH ONPEAENIEHHOIO YHCIa
YyCIEXOB B CEpUM UCTIbITAaHUN bepHymn.

Uzyuatp B XOIe HMpaKkTHYECKOH pabOThI, B TOM YHCIIE C HMOMOLIbIO HHU(POBBIX
pecypcoB, CBOICTBa BEpOSTHOCTH B CEPUM UCTbITaHUH bepHyun.

CayyaiiHasi BeJIMYHMHA

CnydvaiiHass ~ BelMYMHA M pacHpeneieHue

OCBOUTh TIOHSATHSL: cnyqaﬁHa;I BCIINMYKMHA, 3HA4YCHUC CHy‘laﬁHOfI BCIINYMHBI,
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(8 ) BeposTHOcTell. MaTeMaTndyeckoe OXHUAAHWE U | paclpeiereHne BEpOSTHOCTEH.
JUcriepcust  CiydaiHoi BenmuumHbBL [Ipumepsl | U3ydate W 0OCyxJaTh NPUMEPHl JUCKPETHBIX W HENPEPBIBHBIX CIyYalHBIX
MAaTeMaTUYECKOr0 OKUJAHUA KaK TEOPETHUECKOro | BETUYUH (POCT, BEC YENO BEKAa, YMCICHHOCTh HACEJICHUS, IPYrue M3MEHUYUBHIC
CpCaAHCTO 3HAYCHUA BCIIMYUHBL. BCIIMYMUHBI, PAaCCMOTPEHHLBIC B KYpCE CTaTI/ICTI/IKI/I), MOACIBbHBIX CJIy‘-IaI\/'IHLJX
[ousiTre 0 3akoHe OoNBIIMX 4YMcen. M3MmepeHue | BEMMYWH, CBSI3aHHBIX CO CIy4YallHBIMH ONBbITaMH (OpOcaHuWe MOHETHI, HTPATBHON
BEPOSTHOCTEH C MOMOIIbI0 YacTOT. [IpuMeHeHue | KOCTH, CO CITy4aiiHbIM BHIOOPOM H T. IL.).
3aKOHa OOJNBIIMX YUCEN. OcBauBaTh MOHATHS: MaTEMaTUYCCKOE OXUIAHUE CIy4alHOM BEIHMYMHBI Kak
TEOPETUYECKOE CPEAHEE 3HAUCHHE, JUCIIEPCUS CIIyYallHOM BEIMYMHBI KaK aHAJIOr
JIUCTIEPCHH YUCIIOBOI0 Habopa.
Pemarn 3ala4yd Ha BBIYMCIICHUEC MAaTEMAaTHUYCCKOIro OXUAAHHUA W JUCIICPCHUU
JIMCKPETHOW CIIy4allHOM BEJMYMHBI M0 3aJIaHHOMY PacIlpeiesieHuio, B TOM YHUCIe
3a/1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMH.
3HAKOMHUTLECSI € MAaTEMaTHYECKHUM OXKHNJaHUEM U )mcnepcnef/i HEKOTOPBIX
pacrupeneneHnid, B TOM YHCJIE PACHpelesieHus] CIy4ailHOH BEIHYHUHBI «UHCIIO
YCIEXOB» B CEpUH HCTIBITaHUN bepHyIu.
I/Isyanb JacToTy CcOOBITHS B TTOBTOPAOIINXCA C.Hy‘-IﬁfIHBIX OIIbITaX Kak
CIIy4yailHY10 BEJIUYUHY.
3HAKOMHUTBLCS C 3aKOHOM Oojbiux yucen (B (opme BepHymmm): npu Oosbiiom
YHCIIE OIBITOB YaCTOTa COOBITHS OJM3KA K €ro BEPOSITHOCTH.
Pemiats 3a1aun Ha U3MepEHUE BEPOSITHOCTEHN € IMTOMOIIBIO YaCTOT.
OOCyXmaTh poJIb 3aKOHA OOJNBINMNX YUCET B OOOCHOBAHWHM YaCTOTHOI'O METOJA
HU3MEPEHUS BEPOATHOCTEH.
OOcyXxmaTh 3aKOH OONBIMUX YHCET KaK TIPOSBICHHUE CTAaTHCTHYCCKOM
YCTOMYMBOCTH B M3MEHUYMBHIX SIBIICHUSX, POJIb 3aKOHA OOJIBIINX YHCEN B TIPUPOIE
U B XKU3HU YEJIOBEKA.
006006 enne u | [Ipeacrasnenue JIaHHBIX. OnwucarencHas | [IoBTOpSTh W3y4eHHOE U BEICTPANBATh CUCTEMY 3HAHHA.
cUCTeMaTH3AIUA cTatucTuka. BeposTHOCTh ciydaitHoro coOwiThA. | PemaTts 3amaun Ha pencTaBiIeHNE U ONMCAaHNE TaHHBIX.
U3YYEHHOI0 MaTepuana | JJIeMEHTHI KOMOHMHATOPHKH. Cryuaitaple | PemaTs 3amaun Ha HaXOXKIEHIE BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE B OMBITAX C

(10 1)

BECIIMYUHBI U paCIIpEaACICHUA.

PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH, BEPOSTHOCTEH O0O0bEIUHEHUS U
TepeceveHus: COOBITHH, BRIYUCIATH BEPOSITHOCTH B OMBITAX C CEPUSMU CITydaitHBIX
HCIIBITAHUI.
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