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Pabouas mporpamma (nanee — Ilporpamma) mo npeametry «MaremaTtuka
aJipecoBaHa 00y4aroIUMCS C HAPYIICHUSIMH CITyXa, OJIy4aroliM OCHOBHOE 00111ee
oOpa3zoBanue (Bapuant 2.2.2 0OOQ). Ilporpamma pa3zpaboTaHa Ha OCHOBE
denepaabHOr0 TOCyAapCTBEHHOTO 00pa30BATENbHOIO CTaHJIapTa OCHOBHOTO
oO1ero oOpazoBaHus.

HOACHUTEJBHAA 3AIINCKA

Marematuka, SBJSISICH OJHUM W3 CHCTEMOOOpPA3yIONIMX MPEAMETOB
Marematuka, SBISISICH OJJHUM W3 CHUCTEMOOOPA3YIOMIMX MPEAMETOB IMIKOJIBHOTO
oOpa30oBaHUs, WTPAECT BAKHYIO POJIb B JIMYHOCTHOM W KOTHUTHBHOM DPa3BUTHH
oOyuaromuxcs ¢ HapyumeHusiMu ciyxa. Coaepikanue JaHHOTO Kypca COJCHCTBYyeT
Pa3BUTHIO JIOTUYECKOTO MBIIUICHHSI, OBJIAJIEHUIO PAalMOHAIBHBIMU CIOCOOAMU U
npuéMaMu OCBOCHMSI MATEMaTHYECKOTO 3HAHUS, OCO3HAHHUIO 3aKOHOB, KOTOPbIE
JeXaT B OCHOBE M3Y4YaeMbIX SIBJICHHUW, a TAK)KE CYIIECTBYIOIIMX B3aHMMOCBS3EU
MEK]y SIBICHUSIMU.

3HauuTeNbHA POJIb Kypca MAaTEMAaTHUKH IS OBJIAJICHUS OOYYAIOIIMMUCS C
HApYIIEHUSMHU CITyXa COIMAIbHBIMM KOMIETEHIIMSIMHU, BKIIIOYas CIIOCOOHOCTH
pelath 3HAYMMBbIE I TOBCEIHEBHOM JKM3HU YEJOBEKA IMPAKTUUYECKHUE 3aJauH,
YMEHHUE UCIOJIb30BaTh MNPUOOPETEHHBIC 3HAHMS JUJII U3YYCHHUS OKpPYXKarolen
JEWCTBUTEIBHOCTH.

ConepxaHue Kypca MaTeéMaTUKH SIBJISIETCS BaXXHbBIM W JJISI YCHEUIHOTO
OCBOCHHUS TMPOTPAMMHOI0 MaTepuaia Mo JIPYTMM Yy4eOHbIM JUCHUIUIMHAM, IS
MPOJIOJKEHUS 00yUEHHUs B CUCTEME HETIPEPBIBHOIO 00pa30BaHus, sl OATOTOBKU
MOJIPACTAIOIIEr0 OKOJIEHUS K TPYAOBOU JESITENIBHOCTH — B CBSI3M C HEOCIIOPUMOU
pOJIBI0  MaTeMaTMKH B  HAyYHO-TEXHUYECKOM IMPOrpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

VYuebnas nucuumimHa «MaremaTuka» ocBauBaercs Ha ypoBHe OOO 1o
Bapuanty 2.2.2 AOIl B mnpononrupoBanHeie cpoku: ¢ 5 mo 10 xmaccer
BKJIFOUUTEIIBHO.

OCHOBHBIMH JIMHUSIMU COJIepKaHusl ydyeOHoro Kypca B 5—10 kimaccax
ABJIAIOTCSL cienytomme: «Hucna u BeIYUCICHUs», «Anredpa» («Anredpandeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHKiun», «['eomerpus»
(«['eomerpuueckue ¢Gurypsl m uX CBOWCTBa», «M3mMepeHHE T€OMETPUUYECKUX
BEJINYUHY ), «BEpOSTHOCTh U CTATUCTUKAY.

Pa3zBuTre yKa3zaHHBIX JIMHUN OCYILECTBIISICTCS MAapajUIe/IbHO: KaxKaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, HO MPHU 3TOM B TECHOM B3aUMOJCHCTBUHU.
Kpome Toro, ux o0bequHsAET JOru4yecKas COCTaBsAIoasl, TPAAULIMOHHO pUCyIIas
MaTeMaTHUKe U MPOHU3BIBAIOLIAS BCE MAaTEMaTUYECKUE KYPChl M COJIepKaTeIbHbIE
muauu. ChopmynupoBanHoe Bo @I'OC OOO TpeboBaHHE «yMETh ONEPUPOBATH
NOHATUSIMU:  ONpENIEJIEHUuEe, aKCuoma, Teopema, JI0Ka3aTelbCTBO; YMEHUE
pacrio3HaBaTh WCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS, MHPUBOAUTH MNPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAaHUSI U OTPULIAHUS BHICKA3bIBAHUN» OTHOCUTCS
KO BCEM Kypcam, a (popMHpoBaHHE JOTHUYECKHX YMEHUHN pachpenensieTcs Mo BCeM
ronam ooydenust Ha yposHe OOO.

B mpouecce ypokoB mMaTeMaTHKU OOydaroluecss ¢ HapyLICHUSIMH CIyXa
3HAKOMSITCSI C Pa3HOOOPA3HBIMH MATEMATHUYECKUMHU TOHSTUSIMU M TEPMUHAMU, C
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MaTeMaTH4eCcKol (ppa3zeosiorueit, YTo Mmo3BOJSET CTUMYITUPOBATH PEUEBOE PA3BUTHE
U MpeojioieBaTh ero HepoctaTtku. M, HaoOopot, Grarogaps coOBEpIIEHCTBOBAHUIO
CJIOBECHOM peuM MPOUCXOAUT Haubosee riyOOKoe UM OCHOBATEIbHOE OCBOCHHE
MaTEeMaTUYECKOro 3HaHMs, OopMUpOBaHUE aOCTPAKTHOrO MblluIeHUs. B nanHoi
CBSI3M CYUIECCTBEHHAas pOJib B OOY4YEHHHM MaTeMaTHKe NPUHAIJICKHUT clIoBy. B
COOTBETCTBUM CO CHenu(UKON 00pa3oBaTeIbHO-KOPPEKIIMOHHON paboThl B XOJ€
YPOKOB MaTEMaTUKH ITPEeIyCMaTPUBACTCA NPEIbsBICHNE BEpOaTbHBIX HHCTPYKIIUM,
MIOCTAaHOBKA CJIOBECHBIX 3a/1ay, MOOYXKICHHE OO0Yy4aroUIMXcsi K PacCyXICHUSIM
BCITYX, KOMMEHTHPOBAHUIO BBITIOJTHSIEMBIX JCHCTBUH, 00BSICHEHHUIO
OCYILIECTBIAEHHBIX OTIepaliuil. Y UUTEb JOJKEH CO3/1aBaTh yCIOBHS, TPU KOTOPBIX Y
00y4aroluxcs ¢ HapyIIeHHBIM CITyXOM OYyJeT BO3ZHUKATh MOTPEOHOCTh B PEYEBOM
OOLIEHUY NJIs1 TIOJIyYEeHHS] TOM WJIM MHOM MaTeMaTH4eCKONM MH(POPMAILIMH, a TaKkKe
TJIAaHUPOBAHWSI, BBITIOJTHEHUS, MIPOBEPKHU MPaKTUYECKUX nercTBUM
MaTEMaTHUYECKOI0 COJEPKaHUsI.

KornutuHas cocTtapisiomnas Kypca MaTeMaTUKH MO3BOJIIET 00€CIIEUUTh Kak
TpeOyeMbIil CTaHAapTOM HEOOXOIUMBbIN (0a30BBIN) ypOBEHb MaTeMaTHYECKOU
MOJTOTOBKH, TaK W TOBBIIICHHBIA YpOBEHb, HEOOXOIUMBIN Uil YriayOiaEHHOTO
U3Y4YCHUS TIPEeIMETA.

Kypc Marematuku uMeeT SpPKO  BBIPAKEHHYIO  BOCHHUTATEIIbHYIO
HaIpaBJIeHHOCTh. bnarogaps pa3HoOOpa3HBIM BUIAM JIEATEILHOCTH U (opmam
Opranm3anuu padoThl OOYYArOMIMXCS HAa YpPOKaX MaTEeMAaTHKH MPOUCXOIUT
BOCIUTAHUE  LEICYCTPEMIIEHHOCTH, BOJM, HACTOMYMBOCTH, OCO3HAHHOU
NOTPEOHOCTH TIOBOJIUTH HA4YaTOE JIE10 A0 KOHIA. BBIMONHAS Te WM WHBIE 3a/1aHu,
oOyyaroiuecsi ¢ HapyLUICHUsIMUA CIyXa OCO3HAIOT, YTO HEOPEKHOE OTHOIICHHE K
paboTe, OTCYTCTBHUE COCPEIOTOYEHHOCTH MpU PEHICHHWH MPHUMEpPOB, 3ajad,
OCYUIECTBJICHUM Tpapuyeckux padoT u Jp. OO0YCIOBIMBAET BO3HUKHOBEHHE
ommnOok. OCyIIecTBIsIA ACATENBHOCTh B TpymIe, B MOATpyNmax, mapax,
oOydaronirecs ¢ HapylIeHUEeM cliyxa ydarcs 0eCKOH(MIUKTHBIM CII0C00aM perieHus
MPOOJIEMHBIX CUTYaIlU, CIIOPHBIX BOIIPOCOB, MIPUHSATHIO MHOTO MHEHHS, YBAKEHUIO
K TOUKE 3pEHUs APYroro yeiaoBeka.

ConepxaHue ypOKOB MaTE€MaTHKH TIO3BOJIIET TakKe OOecreynBaTh
ACTETUYECKOE BO3JCHCTBUE HA JIMYHOCTh, B YACTHOCTH, 3a CUET MPEAbSBICHUS
aKKypaTHO BBITIOJTHCHHBIX JIUJAKTHUECKUX TOCOOMH, aHalm3a W300pakKeHHH,
NPEJICTABICHHBIX B yUeOHUKE, BKITIOYasi TEOMETPUICCKUI MaTepHal.

OcBoeHue 0O0yYarolMMUCS C HapyUIEHUSMH CllyXa MPOrpaMMHOIO
MaTepuaia 1Mo MaTeMaTHKE OCYUIECTBIISETCS MPEUMYILECTBEHHO HAa YpOoKaxX MO/
pykoBOACTBOM yuuTens. OgHaKko JIsi MPOYHOTO OCBOEHHS COJAEp)KaHUSA Kypca
TpeOyeTcss TMPEeayCMOTPETh PETYISIPHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHHMH,
UCKJTIOYasi THU MPOBEICHUSI KOHTPOJIBHBIX padoT. Ilpu onpeneneHnn comepikanus
U 00bEMa JTIOMAIIHEro 3aJaHusi HEOOXO0UMO YUYECTh HEAOMyCTUMOCTh MEPErpy3Ku
oOyJarouuxcst yaeOHbIM MaTEepPHATIOM.

Peanu3anus 06pazoBaTebHO-KOPPEKIIMOHHOTO MPOIIEcca OPUEHTUPOBAHA Ha
OBIaZIcHHEe OOYy4YalOUMMHUCS C HapyHICHMSIMH CllyXa TEeMaTH4YeCcKyl U
TEPMHUHOJIOTHUYECKYIO JIEKCHKY, KOTOpasi JOJKHA BOMTH B MX CIOBapHBIH 3amac 3a
CuéT IEJICHANPABICHHON OTPaOOTKH, MpPEXJIE BCEro, 3a CUET BKIIOYCHHS B
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CTPYKTYPY CIIOBOCOYETAHHMI, NPEIJIOKEHUI, TEKCTOB, B T.4. B CBS3U C
(GbOpMyIMPOBKOI BBIBOJIOB, BBIIBM)KECHHEM THUIOTE3, OPOPMIICHUEM JIOTUYECKHUX
paccy Xk IeHH, IPUBEIEHIEM J0KA3aTEIbCTB U T.I1.

Ipunyunvr  peanuszayuu-obpazo8amenbHO-KOPPEKYUOHHOU  pabomvl  HA
ypoxax mamemamuxi.’

B cooTtBercTBUM ¢ npunyunom HayyHocmu B X0Jle 00pa3OBaTENIbHO-
KOPPEKIIMOHHOTO  TIpoliecca  MpeaycMaTpuBaeTcsi, BO-TIEPBBIX, BBIOOp U
NpeIbsIBICHHE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMH M TOCTHXKEHUSMU
COBPEMEHHOW HAyKH, BKIIOYas MAaTEMAaTUKY, MEAaroruKy, CypJaoNeaaroruky u Jap.
Bo-BTOpBIX, IpHOOpETaeMble 00YJYarOIIMMUCS 3HAHUS JOTHKHBI ObITh CHCTEMHBIMHU.
Bocnpusarre HOBOro mpeacTaBisieT coOOl Mpoliece, B KOTOPOM KaKJ0€ BIEPBbBIE
OCBaMBae€MO€ SIBJIEHUE, TOT WM MHOW HE3HAKOMBI OOBEKT paccMaTpUBAIOTCS B
CUCTEME PAa3HOOOPA3HBIX CBSI3EU C UHBIMU SBICHUSAMHU U OOBEKTAMH: CXOJHBIMU H
OTJIMYHBIMU. B-TpeTbux, npeabsBiseMblil MaTeprall JOKEH ObITh IOCTOBEPHBIM,
pacnojaratb  HOJJIMHHBIM  Hay4HbIM  OOBsICHEHHMEM. B KOppeKIMOHHO-
oOpa3oBaTebHOM TPOIECCE Ha ypoKax MaTeMaTHKH HE  JOIyCKaeTcs
ByJIbIapu3alys, Ype3MepHasl YIpOIIEHHOCTh U3JI0KEHHsI 3HAHUM CO CCBUIKOW Ha
OCOOCHHOCTH  00ydYaromMxcsi, OOYCJOBJIEHHbIE HapylleHHMEM ciyxa. B
COOTBETCTBUM C JI@HHBIM IPHUHIMIIOM IPEAyCMATPUBACTCS  BOIUIOIICHHE
MaTeMaTHUYECKUX MPEJCTABICHUN U OHATUN B TOUHBIX CIIOBECHBIX 0003HAUEHMUSIX,
onpeneneHusx. Kpome Toro, BaKHbIM yCIIOBUEM NPHHIIMIA HAYYHOCTH SIBISIETCS
Takas opraHu3anus o00pa3oBaATENbHO-KOPPEKIIMOHHOIO Mpolecca, Koraa y
oOyyJaromuxcsi ¢ HapyUIeHUsIMU cityxa (GOpMUPYIOTCS aOCTpakIUu U 0000IIeHUS
KaK SMIIMPUYECKOT0, TaK U TEOPETUUYECKOr0 TUIA. DTO MPEANOaraeT moCTUKEHUE
BHYTPEHHHX CBSI3€M M 3aKOHOMEPHOCTEN MATEMAaTUYECKUX SIBJICHUM, OTHOILLICHUM,
3aBucuMocteil. HaydyHocTh B 00yueHMM MareMmaTuke (ajiredpe, TeOMETpUH)
o0ecrieunBaeTcs TaKXke 3a CYET MPEeNOCTABICHUS MaTepuana, Kacarolerocs
VCTOPUYECKOIO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JIOCTUKEHUM.

B cootBerctBUM ¢ npunyunom pazeusaioujeco o0bOyueHusi Tpedyercs
o0ecrieunBaTh CTAHOBJIEHUE II03HABATENbHBIX W TBOPYECKUX CIHOCOOHOCTEH
oOyyaroluxcs, yIpaBieHHE TeMIaMH U COJEp)KaHHEM HX MaTeMaTHYeCKOTo
pa3BUTHS 332 CUET COOTBETCTBYIOIINX BO3/eCTBUI. B pesynbTaTe 00yueHue Oyner
«BecTU» 3a coboit pazButHe. [Ipu 3TOM TpeOyercs mpeabsBieHHE MaTepuaja C
y4€TOM 0COOBIX 00pa30oBaTEIbHBIX MOTPEOHOCTEW, PEUYEBBIX M MO3HABATEIbHBIX
BO3MOYKHOCTEH, MHAUBUAYATbHBIX OCOOCHHOCTEH 00yYaronuxcsi ¢ HapylUIECHUSIMU

! Ha ypokax mpoBomutcs crenuanbHas paboTa HaJ MOHMMAaHHMEM, NMPUMEHEHHEM B CaMOCTOSTENBHOM peun,
BOCTIPHSATHEM (CIYXO3PHTEIBHO M /MM Ha CIyX C y4E€TOM YpPOBHS CIyXOPEUYEBOTO Pa3BUTHS OOYUAIOMIHUXCS) U
JIOCTAaTOYHO BHATHBIM M €CTECTBEHHBIM BOCTIPOM3BEICHUEM TEMaTHYECKON M TEPMUHOIOTUIECKOH JIEKCHUKH, a TAaKXKe
JIEKCHUKH 110 OPTaHMU3AIMH YI€OHOW MEATEILHOCTH 00yJaronuxcs Ha ypoke. YacTh TaHHOTO pedeBOro Marepuara,
y)K€ 3HAKOMOTO OOYYaloUmIMMCs, MOXKET OTpabaThIBaThCS Ha KOPPEKIMOHHO-Pa3BHBAIOMIMX Kypcax «Paspurne
BOCTIPHSTHS ¥ BOCIIPOHM3BEICHUS YCTHOM pedn» MpH COBMECTHOM IUIAHMPOBAHUH PAOOTHI YUUTEIEM -IIPEIMETHUKOM
1 yduTeneM-ne(eKTonoroM (CyponeaaroroM), peau3yomuM JaHHble Kypchl. Ha KOppeKIMoHHO-pa3BUBAIOIINX
Kypcax y o0y4arolmuXcsl 3aKpeIusIOTCS YMEHHSI BOCTIPHATHS (CITyXO3PUTEIILHO W/WIIH Ha CIIyX C YYETOM YpPOBHS MX
CIIyXOp€4eBOT0 pPAa3BUTUS) U JOCTATOYHO BHATHOIO U €CTECTBEHHOIO BOCHPOM3BEACHHUS JAHHOTO PEUEBOTrO
Mmarepuarna.

2 [IpuHIMIIBI KOPPEKIIMOHHO-00Pa30BaTENLHOM PaboThl HA YPOKaX MaTeMaTHKH onpeesens o H.M. Hasapogoii n
I'.H. BaroBy. Cm. Hazaposa H.M., Baros I".H. MaremaTtuka ¢ Mmetoaukoi npenoxasanus. Jlexnuu. s cryn. ned.
¢-ta. — M.: U3n-8o MI'OITY, 1998. — C. 47 — 57.
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ciayxa. Kpome toro, npeaycmaTpuBaeTcsi BKIOYEHUE B COAEPKaHUE YPOKOB Kak
PEIPONYKTUBHBIX 3aJaHUM, TaK M CO3JaHHE CHUTyaluld I103HABATEJIBHOIO
3aTpyJHEHMs, 3aJaHuil NpoOJeMHOro xapakrepa. B uucine TuNoB 3anaHuit
IpeyCMaTPUBAETCS BBICOKUM YEJIbHBII BEC TaKUX, KOTOPbIE TPEOYIOT aKTUBHOTO
VICITOJIB30BAHUS CJIOBECHOU PEYH.

C yuéroMm npunyuna eocnumsigarouje2o oo6yyenus NPOrpaMMHBIN MaTepua
JOJKEH OBITh OPUEHTUPOBAH Ha PAa3BUTHE Y OOYUYaAIOLIUXCS C HAPYILIEHUSIMU CIIyXa
MOJIOKUTEIBHBIX MOpPAJIbHBIX W HPABCTBEHHBIX KauecTB. YUeOHBIH Marepual
HA3BaHHOTO Kypca O0JIaJjaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM IMOTCHIIMAJIOM, B
CBSI3HM C YEM JIOJDKEH MCHOJB30BATHCS ISl PACIIMPEHUS KPYro30pa 00yJaromuxcs,
pa3BUTHS  KYyJbTypbl YMCTBEHHOTO TpyJa, COBEpPUICHCTBOBAHUS HABBIKOB
palMoOHAIIBHOM OpraHu3auuu padotsl U Ap. K 3HauuMbIM QakTtopam peannzanuu
NPUHIMIA BOCIHMTHIBAIOIIETO OOYYEHHUs OTHOCATCS IIIyOOKOE 3HAHHWE IMpeaMeTa
YUUTEJIEM, HHTEPECHOE U JOCTYIHOE JJIs1 00y4aroUXCcs N3JI0)KEHUE MaTepuana.

Ipunyun ceasu obyuenus ¢ sHcusHvo TpeOyeT, YTOOBI MPU OCBOCHUU 3HAHUHN
oOyyaroluecsi C HapyUIeHUSIMH CIyXa, C OJHOM CTOPOHBI, ONHMPAIUCh Ha
COOCTBEHHBIN >KM3HEHHBIH M MpakTU4ecKuil ombIT. C JIpyroil CTOPOHBI, BaXKHO
o0ecrieunBaTh MPUBJICUEHUE NPUOOPETEHHBIX 3HAHUM U YMEHHUI B IOBCEIHEBHOM
KU3HCHHOW IIpAaKTHKE, B pPa3HbIX BUAAX JeArenbHOCTH. lIpemycmarpuBaercs
pEryJsipHOE O3HAKOMJICHHME OOy4arouMxcs € TeM, KaK YeJIOBEK HCHOJIb3yEeT
MaTE€MaTUYeCKHE 3HAaHHWS B pa3JIMYHBIX COLMAJIBbHO-OBITOBBIX CHUTyalUsX, Ha
IIPOU3BOJICTBE U T.II.

IIpunyun npounozo yceoenusi 3HaHuti 0cO00 3HAYUM B 00pa30BaTEIIbHO-
KOPPEKLIMOHHOW padoTe B CBSI3M C OCOOEHHOCTBIO O0YYaIOIIMXCS C HapyLIEHUEM
CllyXxa CpaBHUTEJIBHO OBICTPO 3a0bIBATh OCBaMBaeMblii y4eOHBIM MaTepuan. B
JTAHHOM CBSI3M JUISI a[IEKBATHOTO OCO3HAHUS W MPOYHOTO 3allOMUHAHUS MaTepuasa
TpeOyeTcss omopa Ha BCE COXpPaHHbIE aHAIMW3AaTOPbl, HCIOJIb30BAHME
KUHECTE3NYECKUX OLIYIICHUH B BOCIPUITUA MaTEMaTHUYECKUX 00BEKTOB. BaxkHbIM
TAaK)X€ SBIIICTCA YBS3bIBAHME BHOBb 3allOMMHAEMOIO C paHEE IOJyYEHHBIMU
3HAHMSIMU, BKJIFOYEHHE HOBOT'O 3HAHHUS B Y)KE€ CIIOKHUBIIYIOCS CHCTEMY; Pa3BUTHE
CHOCOOHOCTM K  ONOCPEJAOBAHHOMY  3allOMHMHAHHUIO,  COBEPILEHCTBOBaHHE
COOTBETCTBYIOILIUX  MBICIUTENbHBIX TpUEMOB. TpelOyeTcs MpemnycMOTpETh
CUCTEMATUYECKOE HCIIOJIb30BAHUE YIPAKHEHWM HAa MOBTOPEHUE M 3aKpEIUICHHE
MPONJIEHHOTO MaTepHalia ¢ BKIIFOYUEHHEM B IOBTOPEHUE 3JIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanus Ha2AAO0HOCMU TPENYCMATPUBAET MOCTEIIEHHbBIN
nepexo OT HAIJISIIHOCTH K CJIOBY, COYETAaHUE HATJISIIHOCTH CO CIOBOM. Peanu3anus
JAHHOTO MpUHLMNA TpeOyeT yuyéra TOro, 4YTO HAIJISIAHBIE BUIBl MBIIUICHUS
HAxXOJATCA B TECHOM B3aMMOJIEUCTBUM CO CIOBECHO-JIOTMUYECKUM MBIILICHUEM.
JlanHO€ B3aMMOJIEiCTBHE HAUMHAETCSI C MBICJICHHOTO (hOPMHUPOBAHUS HATJIATHBIX
00pa30B Ha OCHOBE CIIOBECHOI'O TEKCTa (HampuMmep, yCIOBHUS 3aaayu) B (opme
nepeBojia Ha s3bIK 00Pa30B COJIEPIKAaHUS 3TOTO TEKCTa (3aJau) — YCTHOTrO JINOO
IIACbMEHHOT0. B TaHHOM Cilydae HarisaHbIi MaTEpUa MPEACTAET B BUIEC BHELIHEN
ONOPBI BHYTPEHHUX JIEUCTBUI, KOTOPBIE BBITOIHIET 00YYaOLIUICS C HAPYILIEHHBIM
CIIyXOM IOJ] PYKOBOACTBOM mnexaarora. [lo mepe oBiageHuss MaTeMaTHYeCKUMHU
HNOHATUAMH, AOCTPAKTHO-JIOTUYECKUM MBIIUICHUEM T[JIaBHOE COJIEp)KaHue B



OOy4eHHH MATeMAaTHKH COCTABJISIIOT HE CaMH TNPEAMETHI, SBICHUSA, a
CYILIECTBYIOIIME MEXAY HUMHU CBS3M M OTHOIIEHHsS. OOBIYHOM HATJsTHOCTH
CTAHOBUTCSI HEIOCTAaTOYHO, B CBS3UW C 4YEM BCTyNaeT B CWIY HPUHYUN
mooenuposanus. OH HE TPOTUBOIOCTABJIEH MPUHIIMITY HATJISAHOCTH, a SBISETCS
€ro BbICHIEH CTyneHblo. brarogapss MoJeIMpoOBaHUIO OOydaroluecs ¢
HapYILIEHUSIMHU CIIyXa B HATJISAHOM BUJE (ITOCPEICTBOM CXEM, IPaUKOB, YUEPTEKE)
OCBaMBalOT METOJbl U CIOCOOBI MO3HAHUS M3Y4YaeMbIX OTBJICUYEHHBIX CBSI3€H U
OTHOILICHUN MEXAy MpeAMETaMH, SBJICHUSIMH, IIOMCKAa HOBBIX BHYTPEHHHUX
OTHOIIEHWM W 3aBUCUMOCTEW. B CBOIO ouepenp, HEYMEPEHHOE HCIIOJb30BAHUE
CPEIICTB HATJISTHOCTH MOXET OTBIEKATh OOYJaIONIUXCS OT IMOCTaBJICHHOM Iepen
HUMH y4eOHOM 3a/1aun. B COOTBETCTBUM C 3TUM HE MPEayCMaTPUBACTCS 3aJEPrKKa
Ha HarJsIHbIX (hopMax MEeUCTBUM, CIIOCOOOB BBHIMOJHEHUS 3aIaHUI B TEX CIIy4asXx,
KOTJ[a y 00y4YaroluXxcsi C HApyIICHUsIMU cliyXa c(hOpMUPOBAHBI MBICJIEHHBIE 00pa3bl
3TUX nercTBuid. OQHAKO NPU BO3HUKHOBEHUU TPYJIHOCTEW B CBA3U C OCBOCHHEM
MaTepuana, MpPEeICTAaBICHHOTO B OTBJICUEHHON (dopme, TpemycMaTpuUBaeTCs
BO3BpAlIECHUE K HATJISATHO-ITPAKTUYECKON OCHOBE 3a/IaHMUSI.

Ilpunyun uHOUBUOYaANLHO2O0 nNOOX00a K oOyuarwumcsi B YCIOBUIX
KOJUICKTUBHOTO OOy4YeHHs MaTeMaTUKe TNpelycMaTpuBaeT y4€T TOro, YTO
YMCTBEHHBIE, pEYEBbIC, KOMIICHCATOPHBIE BO3MOXKHOCTU OOy4YaIOIIMXCA C
HApYLIEHUSMU CIlyXa pa3iuuHbl. B 9T0il CBA3M TpeOyeTcss WHIUBUyaTU3AIUS
3aIaHUH MO KOJUYECTBY M COJIEPKAHUIO, MPEAyCMATPUBAIOTCA Pa3IMYHbIE MEPbI
MOMOIIN Pa3HbIM 00YYaOIINMCSI.

Ilpunyun onopvl 6 00yyenuu Mmamemamuke HA 300pO8blE  CUTbI
obyuaroujecocss TpeOyeT KOPPEKIIMOHHOW HAMpaBICHHOCTH 00pa3oBaTEIbLHOTO
nporiecca. O0ydaronmecs ¢ HapylIeHUsIMU ClIyXa OBJIQICBAIOT MaTEMaTUUECKUMU
3HAHUSMHU TPEUMYIIECTBEHHO TMOCPEJICTBOM CIYyXO3PUTEIBHOTO BOCHPUSITHUS
y4eOHOro Marepuaja C aKTHUBHBIM TPHUBJICUEHHUEM COXPAHHBIX aHAJIN3aTOPOB,
MOJAKPEIUIAsT W paciiupsiss ToJlydaeMble 3HaHUS Oyarojaps MPaKTUYECKON
JEATEIIbHOCTH,  YYBCTBEHHO,  JBUIaTEJIbHO,  OCS3aTE€JbHO  BOCIPUHHUMAs
MaTeMaTU4YeCKue OOBEKThI M sBJICHUS. Pa3HOOOpa3Hbie BHIBI ACSATEIBHOCTH,
Harpy»kasi pa3JiMuHble aHAJIM3aTOPbI, Yallle UX COUYETaHUs, O3BOJSIOT CO31aBaTh B
CO3HAHUU 00JIeE SICHBIC U MPOYHBIE 00Pa3bl MOHITHS U3Yy4aeMOTO MATEMAaTHIECKOTO
Marepuara.

lpunyun desmenbHoCMHO20 NOOX00a OTPAKAET OCHOBHYIO HAINPaBJICHHOCTh
COBPEMEHHOM CHUCTEMbI 00pa30BaHMUsi 00YyYalOIIETroCs ¢ HAPYIICHHBIM CIYyXOM, B
KOTOPOM JIeATENIbHOCTh paccMaTpUBaeTCsl Kak mporiecc GOpMUPOBAHUS 3HAHUU,
YMEHUM W HaBBIKOB M Kak YCJIOBHE, oOecrnedynBaIiee KOPPEKIMOHHO-
Pa3BUBAIOIIYIO HAIMPaBJICHHOCTh OO0pa3zoBaTesibHOTO mporecca. Ocoboe MecTo B
peanuzalMyd  JAHHOTO  MPHUHIUMIIA  OTBOJUTCS  MPEIAMETHO-TIPAKTUUECKOM
JIEATEIIbBHOCTH, KOTOpasi paccMaTpUBAETCS KaK CPEIACTBO KOPPEKIUMU U
KOMITCHCAIIMA BCEX CTOPOH TMCHUXUKHA O0YYaIOIIErocsl C HApyIIEHHBIM CIIyXOM — B
COOTBETCTBHM C TMCUXOJIOTHYECKOW TEOPUEH O NEATEIbHOCTHOM JE€TEPMUHALIUU
MICUXUKH.

Ipunyun eouncmea 0oyueHus mamemamuxe ¢ pazgumuem Cl08ecHOU peyu u
HepeuegvlX NCUXUYEeCKUX npoyeccog OOYCIOBICH CTPYKTYpOH HapyIIECHUS,
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0COOBIMU 00pa30BaTEIbHBIMU TMOTPEOHOCTAMU OOYYAIOIIUXCS C HApYyIICHUSIMU
cityxa. B cooTBETCTBHUM C 3TUM B XOJI€ YPOKOB TpeOyeTcs yAeIATh BHUMAaHUE paboTe
HaJ| MaTEMaTU4YECKOM TEPMHHOJIOTHEHN, pacCIIUpPsATh 3arac MOJACIECH U BAPUAHTOB
BBICKA3bIBAHUI MaTEMaTUYECKOTo conepkaHus. OBlaJeHUE CIOBECHOM pEUYbIO B
X0/ YPOKOB MaTEMAaTUKH (aJIreOpbl, FEOMETPHH ) SIBISIETCS YCIOBUEM JIaIbHEUILIETO
U3YYEHUS 3TOM TUCLUUIIIIMHBL, @ TAK)KE OCBOCHMSI IIUPOKOT'O KPyra MaTEMaTHYECKHUX
Y )KUTEHCKUX MOHSATUH, UCIIOb3YEMBIX B 00UXO/IE.

[lenenanpasneHHass padoTa MO Pa3BUTHUIO CIOBECHOW peud (B YCTHOU U
NMCBMEHHOM (pOopMax), B TOM YHCIIE CIyXO3PUTEIBHOIO BOCIPUITHS YCTHOM peyH,
pPEYEBOro Ciiyxa, MPOU3HOCUTEIBHON CTOPOHBI peuH (ITPEXK/IE€ BCETr0, TEMATUUECKOM
Y TEPMUHOJIOTMYECKOM JIEKCUKU YYEOHOW JUCIUIUIMHBI U JIEKCUKH 110 OpraHu3aluu
yueOHOMN IEATENBHOCTH) IPENYCMATPUBAETCSA Ha KaXKIOM YPOKe®,

B mpouecce ypokoB MareMaTHKu TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peun o0ecreunBaTh pa3BUTHE y 00YyYaIOIIMXCS C HAPYIICHUSMHU ClTyXa
JIPYrUX MCUXUYECKUX MPOLECCOB. B 4aCTHOCTH, MpeyCMaTpUBAETCS PYKOBOJICTBO
BHUMaHUEM OOYyYaroUIMXcs 4epe3 MOCTAHOBKY M aHaJIU3 y4yeOHBIX 3a/1a4, a TaKkkKe
COCPEOTOYEHUE M TOJNJCPKAHWE BHUMAHUS 3a CUET IPUBJICYCHUS CPEICTB
HaIUITHOCTH, BHJIEOMATEPUANIOB, JOCTYNHBIX II0 CTPYKTYpE H COJEPKAHUIO
CIIOBECHBIX MHCTpyKUMH. Pa3zButue mnamsaru oOecneunBaercs MOCPEICTBOM
COCTaBJICHUsI CXEM, aHajHu3a CojepxaHus TaliMll, TEKCTOBBIX 3anay. Pa3Butue
MBIIUIEHU W €ro omnepauuid oOecreyuBaeTca 3a CYET  YCTAHOBJIEHUS
MOCJIEIOBATEIbHOCTH  BBINOJIHEHUSI BBIYMCIUTENbHBIX JCUCTBUH, NPUYUMHHO-
CJIE/ICTBEHHBIX CBs3€d U Jip. B 00pa3oBaTenbHO-KOPPEKLIMOHHON paboTe ciaemyer
C/IeNlaTh aKIEHT Ha Pa3BUTUU Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOT0 MBIIIJICHUS,
0€3 4ero HeBO3MOKHO IMOJIHOLEHHO PACCYXAaTh, J€JaTh BBIBOJbI, OCYIIECTBIATh
BBIJIBIJKEHUE W TPOBEPKY TUIIOTE3. B NaHHOW CBA3M MPOTpaMMHBIN MaTepual
JOJDKEH M3J1araTtbCsl YUYUTEIEM SCHO, IOCIEN0BATENBHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB U IOJIHBIM OXBaTOM Te€Mbl. BajkHast poJib B pa3BUTUH Y O0yUaIOLIUXCS
C HapylIEHHWSAMH CJIyXa CIIOBECHO-JIOTMYECKOTO MBIIUICHUS PUHAIICKUT
OOCYXKJICHUIO M BBIBEIECHUIO (HOPMYJI, MOJEIMPOBAHUIO MPAKTHMUECKUX 3a7au C
OMOIIbIO (JOPMYJI, BBITIOJIHEHUIO BBIYMCIEHUH 110 opMyiaM U Jip.

B cootBercTBUU C npunyunom ummeHncuguxayuu peueso2o 0OWeHUs.
(KOMMYHUKAaTUBHOCTH) TpeOyeTcs CO3JlaHHME Ha YpOKaX MaTeMaTHKU CUTyalul
peueBoro oo6menus. [{ns sroro, kak u Ha stane HOO, BakHO TpPaKTHUKOBATH
paznuyHbie (popmbl pabOThI: MapaMu, MalbIMU Tpynnamu v ap. Jlanusie hopmbl
paboThl, Hapsay C WHBIMHM, MO3BOJSIOT OCYUIECTBISATH KOMMYHUKATUBHOCTD
y4eOHOro MaTeMaTUYeCKOro MaTrepuaia U caMoil opranu3anuu paboThl Ha YpOKe,
aKTUBHU3UPOBATh «MAaTEMATUYECKUID) CIIOBAPh, «MATEMATUYECKYIO» (PPa3eoIoTHIo,
COBEpILIECHCTBOBATh y OOyYarOUIMXCsl YMEHUS JIOKa3blBaTh, PaCCyKIaTh,

% Pa6ora 1Mo pasBUTUIO BOCTIPUSTHS U BOCIIPOM3BEJIEHHS YCTHOW PEUM HE JOJDKHA HAPYIIATh €CTECTBEHHOTO XOJa
ypOKa, IIPOBOJUTCSI Ha dTanax 3aKpeluIeHUs] U IMOBTOPEHUS] y4eOHOro MaTepHana; B XOA€ ypoka obOecrieunBaeTcst
KOHTPOJIb 32 IPOU3HOIICHHEM O0Yy4YaroImuXxcsi, moOyx/IeHHEe K BHATHOW M €CTECTBEHHOI pedun C MCIOJIb30BaHUEM
NPUHATBIX METOAMYECKUX TPHEMOB pabOThI, Ha KaXKIOM YPOKe IpeycMaTpuBaeTcsi (POHETHYECKas 3apsiaKa, KoTopas
npoBojsTCs He Ooiee 3 -5 MUHYT.
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dbopMynupoBaTh  BBIBOJABI, M3BJIEKaTh M  aHAIU3UPOBATh  HMH(OpPMALINIO
MaTEMaTHYECKOTO COJIEPKaHUsI.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHONW pabOThl  MOTYT  OBITh
UCIIONIb30BaHbl U(POBBIE TEXHOJOTHH, K KOTOPBIM OTHOCIT HWH()OpPMAIMOHHO-
oOpa3oBaTenbHBIC  Cpebl, AIIEKTPOHHBIN oOpa3oBaTenbHBId  pecypc,
JTUCTAaHIIMOHHBIE 00pa3oBaTeIbHBIC TEXHOJOTHH, D3JIEKTPOHHOE OOydeHHne ¢
TIOMOIIIBI0 UHTEPHETA U MYJIbTUMETHA.

[IpeumymiecTBaMu  HUCHOJB30BaHUS ~ LUUDPOBBIX  TEXHOJNOTHHA B
o0pa30oBaTeIbHO-PEAOMINTAIIMOHHOM  TIPOIECCe  SBJSIOTCS  JTOCTYITHOCTD,
BapUATUBHOCTh, HArJSAHOCTh OOyueHus, oOpaTHas CBSI3b  YUHMTENS C
00y4alOIUMUCS, TOCTPOCHUE MHIMBUIYaTbHOU TPACKTOPUU H3yYEHUS Yy4eOHOTO
MaTepuaina, oOydeHrne C MPUMEHEHHEM HWHTEIICKTYaJbHBIX CHCTEM TMOJICPKKU
(mns aganTanuu yueOHOro mMatepuana K 0coObIM 00pa3oBaTENbHBIM NOTPEOHOCTIM
oOyuatomuxcs). Opranuzanuss oOydyeHHs Ha OCHOBE LU(POBBIX TEXHOJIOTHI
MO3BOJIAIET AKTUBU3UPOBATH KOMIIEHCATOPHBIE MEXAaHMU3Mbl  OOyYarolUXcs,
OCYILECTBIATh  00pa30BaTE/IbHO-PEAOMIIMTAIIMOHHBIM ~ MpOIleCC HAa  OCHOBE
MOJIMCEHCOPHOTO MO/IX0/1a K IPEOA0ICHUIO BTOPUUHBIX HAPYIICHUH B Pa3BUTHUU.

[{udpoBbie TEXHOIOTUN MOTYT UCIOJIB30BATHCS B PA3NIMYHBIX BapUAIHsIX: B
BUJIC MYJIbTUMEANIHBIX MMPE3CHTALNH, KaKk Y4eOHUK 1 paboyasi TeTpajib, B KAUECTBE
CIIOBapsi WIM CHPAaBOYHUKA C y4eOHbIMH BHICO(DUIBMAMU, KaK TPEHAXKEP IS
3aKpeIJICHHs] HOBBIX 3HAHWH WM B BUJIE MMPAKTUYECKOTO MOCOOUSI.

Nudopmarnmonno-oOpazoBaTeibHas cpeaa 00pa3oBaTEILHOIO YUPEKIACHUS,
OpraHM30BaHHAasg C  HCIOJb30BAaHUEM  IMHUQPPOBBIX  TEXHOJOTHUH, JIOJDKHA
00ecreynBaTh:

— nH(OPMALTMOHHO-METOINIECKYIO TTOIIEPIKKY 00pa30BaTeIbHOTO MpoIiecca
C y4€ToM 0coObIX 00pa30BaTEIbHBIX MOTPEOHOCTEN 00YUAIOIIMXCS ¢ HAPYILIEHUEM
CcIyxa;

— IUIaHUpOBaHUE O00pa30BaTEIBHOTO Ipollecca M €ro PecypcHOro
oOecrieueHus: B COOTBETCTBHHU ¢ (he/iepalIbHBIMU TPEOOBAHUSIMHU OCHOBHOTO OOIIIETO
oOpa3oBaHus;

— MOHHUTOPMHI U (HUKCAIMI0 XO0Jla U pe3yslbTaTOB 00pa30BaTEIbHOIO
mporecca JUisi  OTCIACKHMBAHHMS JUHAMHKM YCBOGHHMs ydeOHOro Marepuana
00y4aloLMMUCS C HapyUICHUEM CITyXa;

— y4€T CaHMTApPHO-IIHUAEMUOJIOTHUECKUX TpeOoBaHU Tpu 0OydeHUU
IIKOJIbHUKOB C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBSI (C HApYyIICHUSMHU
cIyXa);

— COBPEMEHHBIE TIPOLICAYPhI CO3/IaHuUsI, TTOUCKA, cOopa, aHanu3a, 00padOTKH,
XpaHeHUs ¥ MPEeACTaBICHUs HHPOPMAITUH;

— JUCTAHIIMOHHOE B3aWMOJICHCTBHE BCEX YYACTHUKOB 00pa30BaTEIHLHOTO
nporecca (oOy4arommxcss € HapylIeHHEeM CcllyXa, MX poJauTenel (3aKOHHBIX
npecTaBUTeNel), MeJarornyeckux paboOTHUKOB, OpraHOB yINpaBieHUs B chepe
oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHWCJE MPHU peaTn3aliy JUCTAaHIIHOHHOTO
oOpa3oBaHMUs.
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B pesynbrare mcnosnb3oBaHus MUQPPOBBIX TEXHOJOTUA B 00pa30BATEIHLHOM
npoiiecce y oOydamluxcs ¢ HapylleHHeM ciyxa (OpMHUPYIOTCS YeThIpe BUJA
M (POBOIM KOMIETEHTHOCTH:

*uHGOPMAIIMOHHA U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTath ¢
pa3HbIMU IU(PPOBBIMU pecypcamiu),

*KOMMYHHUKATHBHas  (CIOCOOHOCTh  B3aMMOJCHCTBOBAThH  IMOCPEICTBOM
6Js10oroB, GOPYMOB, YaTOB U JIp.),

*TEXHUYECKAs (CIIOCOOHOCTh MCHOJIb30BaTh TEXHUYECKUE U MPOrPAMMHBIE
CpE/CTBA),

*oTpeOuTENbCKast (CTOCOOHOCTh pelaTh ¢ MOMOIIBIO ITU(PPOBBIX YCTPOUCTB
U MHTEpHETA pa3InuydHble 00pa3oBaTeIbHbBIC 3aaUH).

Llenv yuebHOU Oucyuniunbl 3aKIIOYACTCA B O0OECIEUEHUU OBJIAJICHUS
OOyJaromuMHuCd C HapyIICHUSIMU CIyXa HEOOXOJUMBIM  (OmpeeasieMbIM
CTaH/JapTOM) YPOBHEM MaTE€MaTUYECKON MOJTOTOBKHM B EIUHCTBE C Pa3BUTHEM
MBIIICHUS U COITMAIbHBIX KOMIIETEHIUH, BKITIOYAS

— (QopMupoBaHME [EHTPAIBHBIX MaTEeMAaTHYECKUX TMOHSATUN (YHUCIIO,
BEeIIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTh, (QYHKIHUs),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U  TMEPCIEKTUBHOCTh MAaTEMaTHUYE€CKOTO
o0Opa3oBaHMsI 00yJarOIINXCS;

— MO/IBE/IEHNE 00YyYaroUIXcs Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMAaTHUKU U OKPYKAIOIIErO0 MHpA, MOHUMAaHUE MAaTEeMaTHUKH Kak
4acTH OOLIEH KyJIbTYphl YEIOBEUECTBA,

— pa3BUTHUE UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEN 00yJaroumxcs,
MO3HABATEJIbHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUUYHOCTHU
MBIIIJICHUS, UHTEpEca K U3YUECHUIO MaTeMaTHKU,

— (hopmupoBaHre (YHKIIMOHATBHON MaTeMaTUYECKON TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh ~ MPOSBJICHHS ~ MAaTeMAaTHMYECKUX  TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAIMsIX W TMPU U3YUECHUU JPYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh WX HA SI3bIKE MATEMATUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
MPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKUW ammapar Jis pPeIIeHHus MPaKTUKO-
OPHMEHTHUPOBAHHBIX 3a/a4, WHTEPIPETHPOBATH H OICHUBATH IOJTYYCHHBIC
pE3YIbTATHI.

YueOHnbiii mpeamer «MaremaTuka» BXOJWT B TPEAMETHYIO 00JacTh
«Marematuka u ”HGOPMATHUKAY.

B 5-10 kmaccax yueOHbId mpenMer «MaremaTtvka» HM3y4yaeTcss B paMKax
CIEIYIONMX yIeOHBIX KypCOB: B 5—6 Knaccax — «Maremarukay, * B 710 knaccax —
«AnreOpa» (BKIIOYas DJIEMEHTbI CTATUCTHKA M TEOPMU BEPOATHOCTEH), °
«eomeTpusi», ® «BeposTHOCTb ¥ CTATUCTHKAY. '

4 Ha u3sydyeHue MaTeMaTUKH B 5, 6 Kiaccax BbIAENsAeTCs 110 5 yacos B Heaenmo (170 yacos B rox).

% Ha usyuenue anreOpel B 7 Kiacce Byiensercs 3 yaca B Henemo (102 vaca B rox), B 8 1 9 Knaccax 1o 2 yaca B
Heneo (68 yacos B roxn), B 10 xiacce — 4 yaca B Hepemo (136 yacos B rox).

® Ha usyuenue reomerpuu B 7, 8, 9 Kiaccax BbIAENAETCS 110 2 9acoB B HeAemo (68 yacos B rox), B 10 xacce — 1 yac
B Heneno (34 gaca B rox).

" Ha uzyuenue xypca «BeposaTHOCTL U cratucTuka» B 7 - 10 Kinaccax Bblensercs no 1 gacy B Hezemo (34 uaca B
ronu).
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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30BAHUA

W3ydyeHne MaTeMaTHKM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHus
HAIpPaBJICHO Ha JOCTHXKEHHE 00YUYaOIMMUCS C HAPYLIEHUSIMH CIIyXa JUYHOCTHBIX,
METANpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX pPE3YJIbTATOB OCBOCHUS
y4eOHOro MpeaMeTa.

JIMHHOCTHBIE PE3VYJIBTATHI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS IMPOrpaMMbl [0 MaTE€MaTUKE
XapaKTEPHU3YIOTCH:

1) marppoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHMKEHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpaX/1aHCKOE U IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN rpakJlaHuHa U peanu3aluu ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYX/IEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM BaXHOCTH
MOPAJTbHO-3THYECKUX MTPUHIUIIOB B AESATEIBHOCTU YUEHOTO;

3) TpyZl0BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUU NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccruOHaTbHOM
NESTEIIbBHOCTH U Pa3BUTUEM HEOOXOIHMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) »HCTETHMYECKOE BOCIUTAaHUE: CIOCOOHOCTHIO K OSMOIMOHAIBHOMY H
ACTETUYECKOMY BOCHPUATHIO MaTeMaTH4YeCKHMX OOBEKTOB, 3a/]ay, pEeLICHUH,
pacCyKJIe€HU, YMEHHUIO BUJETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOr'O MO3HAHUS:

OpUEHTallMeld B JEATENbHOCTHU HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHWE KYIbTYphl 3I0pPOBbS U
HMOLIMOHAIBHOTO OJIArOnoTyyus:

TOTOBHOCTBIO INPUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEPECaX CBOErO
3M0pOBBS,  BEIEHUS  3JA0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
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aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) DKOJIOTUYECKOE BOCITUTAHUE:

OpHEHTalMel Ha IPUMEHEHNE MAaTEMaTUYECKUX 3HAHUN JUIS pelIeHUs 3a/1a4
B 00J1aCTU COXPAaHHOCTH OKPY>KaOILEH Cpeibl, IJIAHUPOBAHUS ITOCTYIIKOB U OLICHKU
UX BO3MOJKHBIX MOCIJIEACTBUM IJIs1 OKpYXKaIOUIe cpejibl, 0CO3HAaHUEM IJ100aIbHOIO
XapakTepa dKOJOTMYECKHUX IMpo0JIeM U IMyTe UX peLICHMUS;

8) aganTanus K MU3MEHSIOIUMCS YCIOBUSAM COUMUAIBLHON U TPUPOJHOM CpeIbL:

TOTOBHOCTBIO K JIEWCTBHUSM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU ACSITENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B ()OPMUPOBAHMHM HOBBIX 3HAaHUHA, B TOM YHUCIE
(GopMyIupoBaTh UJIEU, HOHATHUS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAEMble pPELIEHUs U JAEUCTBUSA, (POPMYJIUPOBATh U OLIEHUBATH PUCKH U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3VJIBTATBI

B pe3ynbTate 0cBOEHHUS MPOrpamMMBbl [0 MaTEMaTUKE HA YPOBHE OCHOBHOI'O
oOwero oopazoBaHusi y oOyuyaromierocsi 0ynyT copMupoBaHbl METaNpeIMETHbIE
pE3yNbTATHI, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMU  JE€HUCTBUSMH,  YHHUBEPCAIbHBIMU  KOMMYHHUKATUBHBIMU
JNENUCTBUSMH M YHUBEPCAJIbHBIMU PETYJISTUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoevie nozuueckue oeiicmeus:

— BBIBIATH (CAMOCTOSITENIBHO W/WAM C TOMOUIBIO  YUUTEJNs/IPyrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO IMpollecca) M XapaKTepu30BaTh
CYLIECTBEHHbIE MMPU3HAKK MAaTEMaTUYECKMX OOBEKTOB, MOHATHI, OTHOLIEHUI
MEXIy MOHATUAMHU; (POPMYIUPOBATH C HCIOJB30BAHUEM JOCTYMHBIX CPEACTB
KOMMYHUKAIIMM, BKJIKOYasl YCTHO-JAKTUJIBHYK) pPEYb, ONPENEICHUS IOHSATUM;
yCTaHaBJIMBATh CYUIECTBEHHBI NpH3HAK KiIacCU(UKAIIMM, OCHOBAHUS IS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

— BOCIIPUHUMATh U C UCTOJIb30BAHUEM JOCTYIHBIX CPEACTB KOMMYHUKALIIH,
BKJIIOYAsl YCTHO-JIAaKTHIIBHYIO pedb, (POPMYIUPOBaTh, MPEOOPa30BbIBATH CYKACHHUS:
YTBEPAUTEINbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,

—  BBIBIATh MAaT€MAaTHMYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSA3UM U
npoTuBOopeurs B (akTax, NaHHBIX, HAOMIOACHUSIX W YTBEPKACHUAX; Mpeaarathb
KPUTEPHUH JJIS BBISBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

— JenaTh BBIBOJABI (CAMOCTOATEIBHO W/WIM C TOMOUIBIO YUYUTEIs/IPYTHX
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIPOIEcca) C HCIOJIb30BAHUEM
3aKOHOB JIOTUKH, I€TyKTUBHBIX U HHIYKTUBHBIX YMO3aK/IFOUEHHI, YMO3aKIOUEHUN
110 AHAJIOTHH;
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— pa30upath 10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKIAEHUH (TpAMBIE U OT
MPOTUBHOIO), MPOBOAUTH (CAMOCTOSATEIBLHO W/WJIM C MOMOIIBIO YUHUTEIs/APYTUX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO mpolecca) HECJIOXKHBIE
JI0Ka3aTelIbCTBa MATEMATHUECKUX (DAKTOB, MPUBOJUTH MPUMEPHI U KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

— BBIOMpATh CIOCOO perieHrus ydeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIeHUs, BHIOMPATh (CAMOCTOSTEIBHO W/WIM C  I[OMOIIBIO
YUUTEJSI/APYTUX ~ YYACTHUKOB  00pa30BaTEeNbHO-KOPPEKIIMOHHOTO  IpOoILecca)
HanboJee MOAXO AT,

bazoevie uccneoosamenvckue oeiicmeusn:

— WCIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
CaMOCTOATENbHO W/UITM C TOMOILBIO YUUTENSA/IPYTUX YYaCTHUKOB 00pa30BaTeIbHO-
KOPPEKIMOHHOTO  mponecca  (OpMYIUpOBATh  BONPOCHL,  (DUKCUPYIOIIHE
IpOTUBOpEYHE, MpOoOJIEMy, YCTaHAaBIMBAaTh HMCKOMOE M JIaHHOE, (OpPMHPOBATH
TUIIOTE3Y; C HCIOJB30BAHUEM JOCTYIHBIX CPEJICTB KOMMYHHUKAIlMU, BKJIIOYas
YCTHO-IaKTWJIbHYIO pe4b, apIyMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

— IIPOBOAMTS M0 IJIaHY HECITIOKHBIN 3KCIIEPUMEHT, HEOOIBILIOE UCCIIEIOBAHHE
[0 YCTAQHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY CO00ii;

— C UCIIOJIb30BAaHUEM JOCTYIHBIX CPEJCTB KOMMYHHUKAIMH, BKJIOYask YCTHO-
JAaKTWIBHYIO pedb, (popMyaupoBaTh OOOOIIEHHS W BBIBOABLI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOJIONEHMS, HUCCIEJOBAHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

— CaMOCTOATENIBbHO W/WIA C TIOMOIIBIO YYUTENS/APYTUX YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ TpolLiecca  MPOTHO3MPOBATh  BO3MOXKHOE
pa3BUTHE TIPOIIECCa, a TAK)KE BBIIBUTATh MPEINOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Paboma c unghopmauueit:

— BBIIBJISITH HEJOCTATOYHOCTb M M30BITOYHOCTh WH(OpPMAlUH, JAaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

— CaMOCTOATEJIbHO W/WIM C TOMOIIBIO YUUTENS/APYTUX YYACTHHUKOB

00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ MpoIlecca  BBIOMpaTh,  AHAJU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH MHGOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

— BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHPOpPMALMKU U HILIIOCTPUPOBATH
pelaemMspie 3a/1a4u CXeMaMu, IuarpaMMaMu, HHOU rpaduKoi U uX KOMOMHALIUSIMU;

— OLIEHUBATh HAIEKHOCTh MH(OpPMAIUMU IO KPUTEPHUSIM, MNPEIIOKEHHBIM
yuuteseM Wik cHOpMYJTUPOBAHHBIM CAMOCTOSITEIBHO W/WIM € TMOMOUIBIO
YUUTENSI/ APYTUX YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO Mpoliecca.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe NeHCTBHSA:

— BOCIIPUHUMATh U (YOPMYJIUPOBATH C UCIOIb30BAaHUEM JIOCTYITHBIX CPE/ICTB
KOMMYHUKAIIMH, BKIIOYasl YCTHO-IAKTHIBHYIO p€4b, CYKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU U LIETSIMU OOILIEHUS; BbIpaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX/YCTHO-
JAKTUJIbHBIX U MUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 10 X0y PELICHUS 3aa4H,
KOMMEHTHPOBATh NOJyYEHHBIN PE3YJIbTAT;
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— B X0 00CYXIACHHS 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IaeMOM TEMBI,
npoOJemMbl, pellaeMod 3a7aud, BbBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha TOHUCK
PELIEHHUS; COMOCTABIATh CBOM CYXKICHHS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, OOHapyKMBaTh Pa3IMuMe U CXOJICTBO MO3UIIMIA; B KOPPEKTHOU PopMme U ¢
WCIIOJIb30BAaHUEM  JIOCTYIHBIX CpPEICTB KOMMYHHKAllUHM, BKJIIOYas YCTHO-
JTAKTUIILHYIO peub, POPMYIUPOBATH PA3HOTIACHSI, CBOM BO3PAKCHMUS;

—  MNPEACTaBJISITh  PE3yJbTaThl  PEUIEHUs  3a/Jadd, OSKCIIEPUMEHTA,
UCCIICIOBaHMSI, TPOCKTA; CaMOCTOSATEIbHO W/HUIU C TMOMOIIBI0 YUUTEIs/IPYTHX
YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIpoliecca BBIOUpaTh (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y IPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHMBeEpCcaJbHbIe YueOHbIe 1eliCTBUA

Camoopzanuzayus:

— COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/auu (WM €r0 4acTh), BHIOUPATh
CH0co0 pelIeHus ¢ y4éTOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUaHThl PEIICHUH € YYETOM HOBOM
uH(popMaIuu.

Camoxkonmpons:

— BJIaIETh CIOCO0aMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MIPOLIECcca U pe3ynbTara
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

— IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

— OLICHMBATh COOTBETCTBHE pe3yJIbTaTa ACSITEIbHOCTH MTOCTABICHHOW LIETU U
YCIIOBUSIM, OOBACHSTh TPUUUHBI TOCTHXKEHUS UM HEJOCTHXKEHHSI €U, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3VJIBTATBI

IIpeameTHBIE  PE3yJBTATBl  OCBOECHMSI MPOTPAaMMBl [0  MaTEMaTHKE
IpEeJICTaBJICHbI IO roJlaM 00Y4YEeHHMsI B CIEAYIOIIUX pa3ziesiaXx MporpaMmbl B paMKax
OTIIETIbHBIX Y4YeOHBIX KypcOB: B 5—6 kimaccax — kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Auredpay, «I'eomeTpus», «BeposTHOCTb U CTATUCTUKAY.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA»
B 5-6 KIIACCAX

MNOSACHUTEJBHASA 3AIIMCKA

[TpropuTeTHBIME LIETSIMU O0yUEHHUST MAaTEeMaTUKE B 5—6 Kilaccax sSIBISIOTCS:

poaoKeHrne (POPMUPOBAHUSI OCHOBHBIX MaTEMATHIECKHUX TOHATUHN (YUCIIO,
BEJIMYMHA, TeOMEeTpuueckas Qurypa), oOecleUynBarONMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHUs O0yYarOIIMXCS;

pa3BUTHE WHTEIUIEKTYyalbHBIX U TBOPUYECKUX CHOCOOHOCTEH O0ydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, HHTEpeca K U3yUCHHUIO
MaTEeMaTHKU;

MOJIBEJICHUE OOYYarOMMXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MaTEMaTUKH U OKPY>KAIOIIETO MUPA;

¢dopmupoBaHre (YHKINOHATHLHON MaTEMaTHYECKOW T'PAaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTHYeCKue OOBEKTHl B PEabHBIX >KU3HEHHBIX CHTYaIHsX,
IPUMEHSTh OCBOCHHBIC YMEHUS JJIsl PEIICHHS TPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETHPOBATH IMOJyYeHHBIE PE3YJIbTaThl U OICHUBATh UX HAa COOTBETCTBHE
NPaKTUYECKON CUTYyaIlHH.

OcCHOBHBIC JIMHUU COJAEp)KaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax —
apupMeTHIeCcKasi U TeOMETpUUEcKasi, KOTOPbIE Pa3BUBAIOTCS MapalICIbHO, Kax/1as
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJHA OT JIPYTOM,
a B TECHOM KOHTAaKT€ U B3aMMOJCHCTBUH. Takxke B Kypce MaTeMAaTUKH MMPOUCXOTUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATETbHONU CTATUCTUKH.

Nzyuenne apudmeTndeckoro Mareprana HAaYMHACTCS CO CUCTEMAaTH3aIlH U
pa3BUTHS 3HAHWW O HATYPAIbHBIX YHUCIAX, MOJYYCHHBIX HAa YPOBHE HAYAIBHOTO
o6miero odpa3oBanus. [Ipu 3TOM coBepIIEHCTBOBaHHE BEIUNCIUTEILHON TEXHUKU U
(GopMHUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM coYeTaeTrcs ¢ pPa3BUTHUEM
BBIYUCIIUTEIIFHOW KYJIBTYpPbl, B YACTHOCTH C OOy4YEHHEM IPOCTEHIINM MpuéMam
NPUKUIKA U OLEHKU PE3yJIbTaTOB BBIYHMCICHHUN. M3yueHHe HaTypallbHBIX YHCEI
NpoJoJDKaeTcss B 6 Kiacce 3HAKOMCTBOM C Ha4YallbHBIMU TOHSTHSIMH TEOPHUH
JEITUMOCTH.

Hauvano usydeHus: OOBIKHOBEHHBIX M JECATHYHBIX APoOEl OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Talm B OCBOEHUM JIpOo0eil, KOoraa MporuCXOJUT 3HAKOMCTBO C
OCHOBHBIMH WJICSIMH, TIOHATUSMH TeMbl. [Ipr 3TOM paccMoTpeHrEe OOBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET M3YUYCHUIO JECATUYHBIX JIpoOeH, 4To
EJIeCO00pPa3HO C TOYKH 3PEHHs JOTHMKH H3JI0KEHHS YHUCIOBOW JIMHUH, KOTIa
NpaBwJIa ICUCTBUHN C JECATUUYHBIMH IPOOSIMU MOKHO 0OOCHOBATH YK€ NU3BECTHBIMHU
aJITOPUTMaMH BBITIOJTHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU IPOOSMHU. 3HAKOMCTBO C
JECATHYHBIMH IPOOSMHU PACIIMPUT BO3MOKHOCTH TSI TOHUMAHUS 00y9arOIIUMUCS
NPUKIIQHOTO IPUMEHEHUS HOBOW 3aITMCH MPH U3YYCHUU JIPYTHX MPEAMETOB U TIPH
IPaKTHUECKOM HcIoyib3oBaHuu. K 6 kiaccy OTHECEH BTOpOW 3Tam B M3yYEHUU
npobeil, THe TPOUCXOAUT COBEPIICHCTBOBAHHME HABBHIKOB CPAaBHEHHUS H
npeoOpazoBaHusi ApoOei, OCBOGHHWE HOBBIX BBIYUCIUTENBHBIX aJTOPUTMOB,
OTTa4YMBaHUE TEXHUKH BHIUYUCIICHUI, B TOM YHCIIE
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3HaYEHUI BBIPAXKEHHUM, COAEpXKAIIUX W OOBIKHOBEHHBIC, U JIECATUYHbBIC
IpoOH, yCTaHOBJIEHHE CBA3EH MEXIy HUMH, PACCMOTPEHHE NMPUEMOB PEILICHUS
3aja4 Ha JApobu. B Hayane 6 Kiacca IPOUCXOAMT 3HAKOMCTBO C IIOHSATHUEM
npoueHTa. OCOOEHHOCTBIO M3YYEHHS MOJOKUTENBHBIX M OTPULATEIbHBIX YHCEN
ABJIAETCSI TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAaThCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje u3ydeHus Tembl «lloJoKHUTenbHbIE W OTpULATEIbHBIE YUCIIA»
BpIACIIsIeTCsT moareMa «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULATEIbHBIMHU YUCIAMH U IEUCTBUSIMU C TIOJIOKUTEIIbHBIMU H OTPULIATEIbHBIMU
YUCJIaMH ITPOUCXOJHUT HAa OCHOBE COJEPKATEIBHOTO MOAXO0/AA. JTO MO3BOJISET HA
JOCTYITHOM YpPOBHE TO3HAaKOMUTh OOYYarONIMXCSl MPAKTHYECKH CO BCEMH
OCHOBHBIMU TMOHSATUSMH TE€MBI, B TOM YHCJIE€ W C MpaBWIaMd 3HAKOB IIpH
BBINIOJIHEHUH apu(PMeTHUEeCKuX AelcTBUil. M3ydyeHue palnroHaIbHBIX 4YMCEN Ha
ATOM HE 3aKOHYMTCS, a Oy/IeT MPOJIOJKEHO B Kypce anredpbl 7 Kiacca.

[Ipu oOyueHnH penieHHIo TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apumernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B
5—6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3aJ1a4M CIEAYIOUINX BUAOB: 33Jla4d Ha
JBUKEHHE, HA YacTH, Ha IOKYIKH, Ha paboTy M MpPOU3BOJUTEIIBHOCTb, Ha
IPOLEHTHI, HA OTHOIIEHUS U Iponopuuu. O0y4daromuecs 3HaKOMATCS ¢ TpUéMaMu
pelieHus 3adad  nepedopoM BO3MOXKHBIX BapUaHTOB, YydaTcs paboTaTth cC
uHpopMalueH, peACcTaBIeHHON B (popMe TaOJIUL WM JUarpamm.

B nporpamme yuyeOHoro kypca «Maremarukay —MpeayCMOTPEHO
dbopMHpoBaHUE MPONENECBTUUECKUX alNreOpanyeckux MpeacTtaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJIUTCSl TOCTENEHHO. DyKBEHHass CHUMBOJMKA HIMPOKO HCIIOJB3YETCS IPEKIE
BCETO ISl 3aMCH OOLIUX YTBEPKICHUN U TPEITIOKEHHM, (POPMYJI, B YaCTHOCTH JIJIS
BBIYMCJIEHUS T€OMETPUYECKUX BEIMYHH, B KAUECTBE «3aMECTUTEIS) YNCIIA.

B mporpamme yudeGHOro kypca «MaTemaruka» MpencTaBiIeHA HarsgaHas
reoOMeTpus, HallpaBJICHHAs HA  pa3BUTHE o0pa3Horo MBIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXHBIN 3Tan
B M3YyYEHHUH T€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HA HAIVISIIHO-IIPAKTUYECKOM
YpOBHE, OIUPAETCs Ha HarJisiqHO-00pa3HOe MbIIeHHe oOydaromuxcs. bosbias
pOJIb  OTBOAMTCS  NPAKTUYECKOM  JEATEIbHOCTH, OIBITY, OSKCIEPHUMEHTY,
MoearpoBanuto. O0yyaronirecs: 3HaKOMATCS C T€OMETPUUYECKUMHU (purypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOHPUTYpalUsSMHU, ydaTcs
300pakaTh MX HA HEJIMHOBAHHOW M KIeT4yaTOM Oymare, paccMaTpuBalOT HX
[IpOCTENIINE CBOMCTBA. B mpouecce u3ydeHus HaArIAAHOM T€OMETPUU 3HaHUs,
MOJIy4YeHHbIE OOYy4YarolMMHUCS Ha YPOBHE HayajbHOrO OOIIero o0pa3oBaHuUs,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yyeOHOMY TlaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIM
npeamer «MareMatrkay, KOTOPBIA BKIIOYAeT apu(PMETHUEeCKUuil MaTepual u
HaTJSAHYI0O TEOMETPUIO0, a TaKXKe MPOIEeAeBTUUECKHE CBEACHUS M3 anreOpsl,
AJIEMEHTHI JIOTUKHU U Ha4aJla ONACATEIbHOW CTATUCTUKH.
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COAEPKXAHUE OBYUYEHUSA
5 KITIACC
(1-ii rox o6y4enus na yposue 000)8

HartypaJjibHble YncIa ¥ HYJIb

Harypansnoe uucno. Pan Hatypanbhbix uuncen. Yuciao 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOMN (YMCIOBOM) MIPSIMOA.

[To3unuonHas cucrema cyucieHus. Pumckas HyMmepanusi Kak MpUMEp
HETMO3UIMOHHOM CUCTEMBbI CUUCeHud. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YHCEIL.

CrnoxeHre HaTypajdbHbBIX YHCEI, CBOMCTBO HYJIA MPHU CIIOXKEHUU. Briuntanue
KaK JeiicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJIbHBIX YMCEJl, CBOMCTBA
HYJISI U €IUHUIIBI P YMHOXKEHUU. JelieHne Kak JeicTBue, 00paTHOE YMHOKEHHUIO.
KoMmnoneHTsl  JelcTBUM, CBA3b Mexnay Humu. lIpoBepka pe3ynbTaTa
apudmerndyeckoro naeiictusa. I[lepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST W YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3oBanue OyKB Jyist 0003HAYEHHSI HEU3BECTHOTO KOMITOHEHTA U 3aIHCH
CBOMCTB apr(METUUYECKUX JTCUCTBUM.

JlenuTenn M KpaTHbIE 4YHUCIA, Pa3lOKEeHHE Ha MHOxuTenu. lIpocteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypaJIbHBIM IIOKa3aTeNieM. 3alKcCh YUCIa B BHUJAE CyMMBI
Pa3psIHBIX ClaraeMbiX.

UucnoBoe BbIpAKEHUE. BBIYMCIEHUME 3HAYEHUM YHMCIOBBIX BBIPAKECHUM,
MOPSAIOK  BBIMIOJMHEHUsT  JelcTBUi.  Mcnonb3oBaHWE NPU  BBIUHUCICHUAX
MEePEMECTUTEILHOTO UM  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

JApodu

[IpencraBierne o Jpobu Kak cmoco0e 3amuch  YacTH  BEITMYHMHBI.
OO6bikHOBEHHBIE poOu. [IpaBuibHBIC U HEMpaBUIbHBIE IpoOu. CMemanHas Jpoob,
MPEICTABIICHUE CMENIAHHOW JpoOU B BHJIE HEMPABHILHOW IPOOM U BBIJIETICHUE
[EJI0M YacTH YKCJIa U3 HeMmpaBWIbHOU Mpodu. M3o0pakenne npobOel ToukaMu Ha
YuCI0BOM mpsiMoii. OcCHOBHOE cBOMCTBO poou. Cokparenue apooei. IlpuBenenue
JIpoOu K HOBOMY 3HaMeHaTes0. CpaBHEHHE IpoOeii.

CrnoxeHue W BbIUMTAHHE JpoOeil. YMHOXEHHUE U JejleHue Apodei,
B3aMMHOOOpaTHBIC 1poou. HaxokIeHne 4acTu 1eJIOro U 1IeJIOTO MO €ro YacTH.

JHlecatuunas 3amuch aApooOei. IlpeacrtaBieHue OecSITUYHOM poOW B BUIE
OoObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOe ToukaMHh Ha 4YHCIOBOMU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckne AEHCTBUA C JECATUYHBIMH ApoOsimMu. OKpyTiieHHE
JEeCATHYHBIX IPOOEH.

Pemenue TeKCTOBBIX 33124

8 Coxpansercsa comepxkanue M 00BEM MaTepuaia, HpeAcTaBIcHHOro B mpumepnoit OOIl — misa mepsoro roja
o0yuenus Ha ypoBHe OOO.
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Pemenne TekcTOBBIX 3amad apupMeTHUECKHMM crocoboM. Pemienue
JOTUYEeCKUX 3afad. Permenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonb3oBanue mpu petieHuu 3aad TaOIuI] U CXEM.

Pemienne 3amay, comepKalMx 3aBUCHUMOCTH, CBSI3BIBAIOLIUE BEIUYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, ILI€HAa, KOJHMYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEpPEHUs: MacChl, 00bEMA, 1IEHbI, PACCTOSTHUS, BPEMEHU, CKOPOCTH. CBA3b MEXKITY
€AUHULIAMHU U3MEPEHUS KAKIOW BEIIMYHHBI.

Pemenrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpencrapiieHre JTaHHBIX B BUE TA0JIHII, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harmsimaple mpeacraBiennss o Qurypax Ha IDIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnmuHa oTpe3ka, METPUYECKUE €AUHULIBI JUIMHBL. JIJIMHA JIOMaHOH, IIEPUMETP
MHOTI'OyT0JIbHUKA. I3MepeHune 1 MoCTpOeHUE yIJIOB C TOMOLIBIO TPAHCIIOPTUPA.

Harnsanele npencraBieHus o (uUrypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenune ¢uryp, B ToM uucie Ha kierdatod Oymare. [loctpoenue
KoH(pUrypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHOM W KJIETYaTON
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[momane MTPAMOYTrOJbHMKA W  MHOTOYTOJIBHHMKOB, COCTaBJIEHHBIX W3
NPsIMOYTOJIBHUKOB, B TOM 4YHCIE (QUTYp, N300paKEHHBIX Ha KJIET4YATOM Oymare.
EnvHue u3mMepeHus mionaiu.

Harnsigublie npeactaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYypax: MPSMOYTOJIbHbBIN
TapajvieIenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  mpocTEHIIUX
MHOTrOorpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, MNIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

O0BEM MPAMOYTONBHOTO Mapajuienenunena, kyda. EnuHuibl m3MepeHus
o0BEMa.

6 KIIACC
(2-it rox 00y4enust na yposue 000)°

HarypaJjbHble yucia

Apudmernueckne ICHCTBUS C MHOTO3HAYHBIMUA HATypPaIbHBIMH YHCIIAMH.
YucrnoBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonb30BaHre Npy BBIYUCIEHUAX IEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOMCTB
CJIO’KEHMS 1 YMHOKEHH S, PACIIPEAECIUTENBHOTO CBOMCTBA YMHOXEHUSI. OKpyTrieHue
HaTypaJIbHBIX YHUCEII.

JlenuTenu U KpaTHbIE YKciia, HAMOOIBIINNA OOLIUNA NEIUTENIb U HauMEHbIIIee
oO1uree kpaTHoe. [lenuMocTb CyMMBbI U pou3BeneHUs. [{ereHne ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHUE JPoOci.
CpaBHeHue U ynopsiiounBanue apoOeit. Perenne 3a1au Ha HaXOXKICHUE YaCTU OT

° Coxpansercsa cojepkaHue M 00BbEM MaTepHana, NpeacTapicHHoro B mpumepHoil OOIl — s BTOpOro roga
o0yuenus Ha ypoBHe OOO.
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LEJIOr0 M WEJNOro mo ero 4vactu. J[poOHoe uMcio Kak pe3yabTaT JeNICHUs.
[IpencraBienue aecITHUHON JpOOU B BUAE OOBIKHOBEHHOM JpOOU U BO3MOXKHOCTD
MpeICTaBlICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MEeTpHYecKasi cucTeMa Mep. ApudmMeTrnueckue TeUCTBUS U YUCIOBbIE BIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomienue. JlenmeHue B JaHHOM OTHOIIeHWM. MacmTab, mnponopuus.
[IpuMeHeHnEe MPONOPLHIA P PELICHUN 3a7a4.

[TonsiTue npoueHTa. Beiuncnenue npoueHTa OT BEIUYUHBI U BEJIMYUHBI 10 €€
NPOLEHTY. BeIpaxkeHHe MpOLEHTOB AECATUYHBIMH JApoOsmu. PemieHue 3amay Ha
IPOLICHTHI. BhipakeHne OTHOLIEHUS BETMYUH B IIPOLEHTaX.

IHonoxxuTeNbHBIEC H OTPULATEIbHbIE YHCJIA

[TomoxurenbHblE U OTpULlaTENbHbIE Ynciia. Llensie yncima. Monayne yucna,
reOMETpUYECKasl HWHTepHperauds Moayis uyucia. H3o0paxkeHue uwucen Ha
KOOpAMHATHOM  mpsMoi.  YucinoBele  OpoMexyTku. CpaBHEHHWE  YHCEIL.
Apudmerrueckue eUCTBUS C MOJOKUTETLHBIMU U OTPUIIATEIbHBIMUA YUCIIAMHU.

[IpssmoyroJibHas cucTeEMa KOOPJUHAT Ha MIIOCKOCTH. KoopAuHAThl TOUKH Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHbIE BHIPAKECHUSA

[Ipumenenue OykB I8  3alUCH  MaTEMAaTUYECKUX  BBIPAKECHUM WU
npemioxxennii. CBolcTBa apu(pMETUYECKUX NEHCTBUNA. ByKBEHHbBIE BBIpaXXEHUS U
YHUCJIOBbIE TIOJICTAHOBKH. ByKBEHHBbIE paBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KOMITIOHEHTa. DopMyibl, (HOpMyJbl MEpPUMETPAa U IUIOMIAAM MPSAMOYTOJIbHUKA,
KBajJpaTa, 00bEMa mapasesnenumneaa u Kyoa.

PemnieHue TeKCTOBBIX 32/1a4

Pemienne TekCcTOBBIX 3ajad  apumeTudyeckuM crocodom. Pemienue
JOTHYECKHX 3a7ad. Perenue 3a1au nepebopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemienne 3agay, coaepKalMX 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIWYUHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paboThl. ENMHUIBI HM3MEpeHUusi: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKy €AMHUL[AMY U3MEPEHHUS
KaK10M BEJINYUHEI.

Pemenne 3amad, CBA3aHHBIX C OTHOILIEHHWEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PEIlIeHHe OCHOBHBIX 3a]1a4 Ha IPOOU U MPOLICHTHI.

OueHka W NpPUKHUAKA, OKpyriieHue pesyibrata. CocTaBieHHME OYKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aa4MU.

[IpeacraBieHre NaHHBIX C MNOMONIbIO Tabnui u auarpamm. CronOuaTbie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHe KPYTrOBBIX AUarpamm.

Harasignas reomerpus

Harmsinaele mpeacraBienuss o Qurypax Ha IDIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3anMHOe pacnosio)keHHe ABYX MpsSMBIX Ha IUIOCKOCTH, MapajlielbHbIE
npsiMble, MEPIEeHIUKYISIpHbIE MpsiMble. M3MepeHue paccTosiHUl: MEXIy ABYMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaJpPaTHOU CETKE.
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N3mepenrne u NOCTPOEHHME YIJIOB € MOMONIBIO TpaHCHOpTUpa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYHOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, IPUMEPHI
YETBIPEXYTOIBHUKOB. [[pSIMOYroNIbHUK, KBaApPAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yI0B, auaroHanei. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM IMPKYJS, JHHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KiIeTyaTon Oymare.

[Tepumerp wHOTOyrombHuKa. [loHATHE TIOmMEATH (GUTYPHI, CIUHUIIBI
n3Mepenus mwiomaau. [Tpubmmkénnoe n3mepenne mionaan Guryp, B TOM 9YUCiIe Ha
KBaJpaTHON ceTke. [IpubmmkEHHOE U3MEpPEHUE IJIMHBI OKPYKHOCTH, IUIOIIAIN
Kpyra.

CumMeTpus: LIeHTpaJibHAas, OCEBasl U 3€pKaJIbHAsI CHMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

Harnsgueie MIPECTABIICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, UMIWHAp, Imap u cdepa.
N3o06paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEpTOK MHOTOTPAHHHUKOB,
nuiInMHApa U koHyca. Co3gaHue Mojeliel MPOCTPaHCTBEHHBIX puryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

[Tonsitue 006bEMa, equHUIBI U3MepeHus: 00béMa. OOBEM MPSMOYTOJIBHOTO
napajuienenumneaa, Kyoa.

HPEIMETHBIE PE3YJIBTATBI

OcBoenue yuyeOHOTO Kypca «Marematuka» B 5—6 Kiaccax JOJDKHO
o0ecrieunBaTh JOCTHUKEHUE YKAa3aHHBIX HUXKE MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

5 KUIIACC

Yuca 1 BBIYMCJICHUS

— TIOHMMAaTh W TPABWIbHO YIOTPEOJSATh TEPMHHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMU;

— CpaBHHUBaTh W YHOPSJIOYMBATH HATypaJIbHbIE 4YHCIA, CPaBHHBATh B
MPOCTEHIINX CITydasx OOBIKHOBEHHBIE APOOH, AECATUYHBIE APOOH;

— COOTHOCHTh TOYKY Ha KOOPAMHATHON (YMCIIOBOWM) TMPSAMOU C
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJbHbIE YHCJIAa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOMN;

— BBIMOJIHATh apu(pMETUUECKUEe JCHCTBHUS C HATypaJlbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CIIydasiX;

— BBINIOJIHATH MPOBEPKY, MPUKUAKY pe3yjbTara BIYUCICHUN. 6 OKpyrisTh
HaTypaJibHbIC YHCIIA.

Pemienune TekCTOBBIX 3a/1a4:

— peliath TEKCTOBBIC 3a/laud apU(METHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB,;

— peuiaTh 3aJayu, COJEpXallue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIMYHHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; LIE€HA, KOJIMYECTBO, CTOUMOCTD;

— WCIIONB30BaTh KPATKUE 3aliCH, CXEMbI, TaONHIbl, OOO3HAYCHHS IIPH
pELICHUN 3a/1aY;

— TIOJIb30BAThCSl OCHOBHBIMU €IUMHHUIIAMU U3MEPEHUS: LIE€HbI, MAaCChl;
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pPacCTOSIHMSI, BPEMEHHU, CKOPOCTH; BBIPAXKAThb OIHU EAVHHUIBI BEIWYMHBI YEpE3
IpyrHe;

— U3BJIEKATh, AHAJU3UPOBATh, OLIECHUBATh MH(OPMALIMIO, IPEACTABICHHYIO B
TabJnIe, Ha CTOJI0YATON TarpaMMe, UHTEPIIPETUPOBATh IIPECTABICHHbIE JaHHbIE,
WCIIOJIB30BAaTh JAHHBIC [TPU PEILICHUH 33/]1a4.

Harasignas reomerpus:

— TOJB30BATHCSI T€OMETPUYECKUMH IOHATUSAMM: TOYKA, MpsAMas, OTPE3OK,
JIy4, yTOJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— MPUBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOMUX (popmy
U3YYEHHBIX TEOMETPUUYECKUX PUTyp;

— UCIIOJIB30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMU: BEPILIMHA, CTOPOHA; C
MHOT'OYTOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, AMArOHANIb, C OKPYKHOCTHIO:
paguyc, THameTp, LEHTP;

— n300paxaTb U3yYEHHbIE T'e€OMeTpuyecKkue (PUryppl Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOILbIO LUPKYJIS U JINHEHKH;

— HaXOJHUTh JJIMHBI OTPE3KOB HEIOCPEACTBEHHBIM U3MEPEHUEM C ITIOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOIO
panuyca,

— UCIIOJIB30BaTh CBOMCTBA CTOPOH M YIJIOB IIPAMOYTOJBHUKA, KBaApara s
UX IIOCTPOEHMS, BBIYMCIICHUS IUIOIIANA U IIEPUMETPA,;

— BBIUKCIATHh NEPUMETP W IUIOLIAAb KBajpara, MPSMOYTOJIbHHKA, (QUryp,
COCTABJICHHBIX M3 MPSIMOYTOJIbHUKOB, B TOM 4Hciie (UTYp, M300paKEHHBIX Ha
KJIeT4yaTou Oymare;

— TOJI30BAThCA OCHOBHBIMU METPUUYECKUMHU €IMHULAMUA U3MEPEHHUS JJINHBI,
IJIOIIA/IA; BBIPAKATH OJJTHHA €IMHUIIbI BEJIMYUHBI YEPE3 IPYTHUE;

— pacno3HaBaTh Napajuienenunen, KyO, HCIOIb30BATh TEPMHHOJIOTHUIO:
BEpILIMHA, peOpo TpaHb, U3MEPEHUS; HAXOUTh U3MEPEHUS NTapajuleNenunena, Kyoa;

— BBIUUCIATh 00BEM KyOa, mapajiesienuneaa mo 3aJlaHHbIM H3MEPEHHUSM,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHUS 00bEMA;

— peumaTh HECIOKHBIE 3aayd HAa U3MEPEHHUE N'eOMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYaALUsX.

6 KJIACC

Yucuaa ¥ BbIYMCICHUSA

— 3HATh U MIOHUMAaTh TEPMUHBI, CBA3aHHbBIC C PA3JUYHBIMU BHUJIAMH YHCEI U
croco0amMu MX 3aMMucH, NEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aITUCH
4ycia K Ipyrou,

— CPaBHUBATh U YIOPSIOYUBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
JIpo0u, CpaBHUBATH YKUCJIA OAHOTO U PA3HBIX 3HAKOB;

— BBINOJHATh, COYETasi YCTHbIE U MUChbMEHHbIE MPUEMBI, apu(METHUECKHUE
JEHCTBUS C HATypalIbHBIMU U LIETBIMU YHCIIAMU, OOBIKHOBEHHBIMU U AECATUYHBIMU
JIPOOSIMH, MTOJIOXKUTEIBHBIMU U OTPULIATEIBHBIMU YHCTIAMH,

— BBIYMCIATH 3HAYEHUsI YHCIJIOBBIX BBIPA)KCHWM, BBINIOJIHATH NPUKUAKY U
OLIGHKY pe3yJabTaTa BBIYUCICHUN; BBIIOIHATh NPEeoOpa30BaHUS UHCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(hMETHUECKUX JACHCTBHIA;

— COOTHOCUTH TOYKY Ha KOOPJMHATHOM IPSMOU C COOTBETCTBYIOILUM €U
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YUCJIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPJIWHATHOM MPSMOM, HAXOIUTh
MOYJIb YHCTIA,

— COOTHOCHUTbH TOUKH B IPSIMOYTOJILHOM CHCTEME KOOPIUHAT C KOOPAMHATAMHU
STON TOUKHU,

— OKPYTJISTH IIEJIbIE YUCa U JIECATUYHBIE APOOH, HAXOIUTh MPUOIMKEHUS
YHCElL.

YncsioBble U 0yKBEHHbIE BHIPAKEHUS

— HOHUMATh U YNIOTPEOISATh TEPMUHBI, CBSI3aHHBIE C 3aIIUChIO CTENIEHU YHCIIa,
HAaxXOJUTh KBaJpaT W KyO YWCIa, BBIYUCISTH 3HAYCHHUS UYHCIOBBIX BBIPAKEHUH,
coJiepKallluX CTEIEHHU;

— [10JIb30BaThCA NPU3HAKAMU JEIUMOCTH, PACKJIabIBATh HATYPAJIBbHBIE YUCIA
Ha MPOCTHIE MHOXKUTEIH,

— T0JIb30BaThCSl MACIITA0OM, COCTABJIATH MPONOPLUUU U OTHOLIEHUS;

— HCIOJb30BaThb OYKBBI JUIsi OOO3HAYEHHMs] YHUCEN TIPU  3aluCH
MaTEMaTUYECKUX BBIPAKEHHH, COCTaBIIATh OYKBEHHBIE BBIpAKEHUS U (HOPMYIIBI,
HAaXOJIUTh 3HaueHUsi OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISSI HEOOXOIUMBbIE
MOJICTAHOBKH M MPe0Opa3oBaHus;

— HaXOJUTh HEM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pelnenne TeKCTOBBIX 33124

— pelaTh MHOTOIIArOBbIE TEKCTOBBIC 3a7[a4i apu(PMETUUECKUM CIIOCOO0M;

— pelmaTth 3aJa4d, CBS3aHHBIE C OTHOIIEHHEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U TIPOLICHTHI,

— pelaTh 3aJadM, COJAEpXallle 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJMYECTBO, CTOMMOCTb;
IIPOU3BOAUTENILHOCTh, BpeMs, 00bEMa padOThl, HUCHOJIb3YS apupmeTHUecKue
NEUCTBUS,  OICHKY, TMPUKHIKY;, IIOJB30BAThCA  CAMHUIAMHA  W3MEpPEHUS
COOTBETCTBYIOIIUX BEJTUYMH,

— COCTaBJIITh OYKBEHHBIC BHIPAKECHHUS TI0 YCIOBHIO 33]1a4H,

— u3BJEKaTh MHGOpPMAIHIO, MPEACTaBICHHYIO B TabiIWIax, HA JIMHEWHOMH,
CTOJIOYATOM WU KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JTAaHHBIC; UCTIOJIB30BATh JAHHBIC MPU PEIICHUH 3a/1a4;

— MPEJICTABIATH UHHOPMAITHIO C TIOMOIIBIO TAOJIUIL, TMHEWHON U CTOJI04YaTOM
JUarpaMm.

Harasignas reomerpus:

— TPUBOJUTH TPHUMEPHI O0BEKTOB OKPYIKAIOIIETO MHpA, UMEIOMUX (opMy
U3YYCHHBIX T€OMETPHUYCCKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYpP, TMPHMEPHI
PaBHBIX 1 CHMMETPHYHBIX (PHUTYD;

— wu3o0paxaTb C TIOMOIIBIO ULUPKYJs, JHHEHKHA, TpaHCIOpTHpAa Ha
HEJIMHOBAHHOM U KJIeT4aToi Oymare u3y4eHHbIe MII0CKUE Te€OMETpUYECKHE (PUTYPbI
U KOH(UTypaluu, CAMMETPUIHBIC (DUTYPHI;

— TIOJIb30BAThCS T€OMETPUYECKUMH TOHATUSIMH: PABEHCTBO  UTYP,
CUMMETpPHS; MCHOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpPUEH: OCh
CUMMETPHH, IICHTP CHUMMETPHH;

— HAXOAWTh BEJMYMHBI YTJIOB W3MEPEHHEM C TIOMOIIBI0 TPaHCIOPTHUPA,
CTPOUTH yTJIbI 3JAHHOM BEJIMYMHBI, OJIH30BATHCS MPY PEIICHUH 3a7a49 TPalyCHOM
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MEpOH YTJIOB; PAaCIO3HABATh HA YEPTEXKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIM U TYIION
YTJIBI;

— BBIYMCIATH JUIMHY JIOMAaHOW, IEPUMETP MHOTOYIOJIBHHKA, I10JIb30BATHCS
€AVHUIIAMU H3MEPEHUS JIIMHBIL, BBIPAYKaTh OJJHU €IMHULIBI U3MEPEHUS JJIMHBI Yepe3
IpyrHe;

— HAXOAWTb, HCIIOJB3Ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHMS: MEXKIY
JBYMS TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIpaTHOU CETKE;

— BBIYUCIATH IUIOMIA/b (UTYp, COCTABIEHHBIX M3 MPSIMOYTOJLHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOIbHUKY, Ha paBHbIC (PUTYPHI, TOCTPAauBaHUE
J10 IPSIMOYTOJIBHUKA; TI0JIb30BATHCSI OCHOBHBIMH €IMHUIIAMHA U3MEPEHHUS TUIOIIAIH;
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOIIAIN Yepe3 IPYTHE;

— pacro3HaBaTh Ha MOJENSIX U U300paKEHUAX MUPAMUIY, KOHYC, IIUIHHIP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, IpaHb, OCHOBAHME, PA3BEPTKA,

— n300pakaTh Ha KJIeTyaTol Oymare npsMOYTroJbHBIA Napajuieenunen,

—  BBIYMCIATH OO0BEM  MPSAMOYIOJBHOTO  Mapajulesenunena, Kyoa,
[0JIb30BAaThC OCHOBHBIMHM €IMHUIAMH H3MEpEeHHUs 00bEMa; BBIPAKATh OJHU
eIMHULBI U3MepeHust 00bEMa uepes Ipyrue;

— peuaTh HECJIOXKHBIE 3a/1a4yl Ha HAXOXKICHUE I'€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYyaLUsX.



5 KUIACC

TEMATHYECKOE INTAHUPOBAHUE

Temaruveckoe MIaHUPOBAHUE TI0 MATEMATHKE MPEICTABICHO IO rojiaM o0ydeHus (5—6 Ki1acchl).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEYUCIICHBI TPU U3YYCHUH KaXKJ0i TeMbl U HANPaBIIEHbI Ha TOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepeueHb BUIOB NESATENIBHOCTH MOXET OBbITh PACIIMPEH WM COKpalEH — C YYETOM
BO3MOXHOCTEH U OrpaHUYeHUN 00ydaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HAPYIIEHUS MPU MATOJIOTHH CITyXa.

Oo01uree kommuecTtBo yacoB — 170 gacos.

0JIOKU/MOLYJIN)

Tembl (TeMaTHYeCKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH 06yqammnxcﬂ

JlelicTBus
HATYPAJIbHBIMU
yucaamu (43 4)

HarypajabHbie umuciaa.

C

JecstuuHas  cuctemMa  cuMcieHus.  Psp
HaTypajdbHbIX uucen. HaTypanpHbll psa.
Uucno 0. HarypanbHble uyncna  Ha
KOOPIAMHATHOU MIPSMOMU. CpaBHeHnue,

OKpYIJIEHUE HaTYPaJIbHBIX YHCEI
ApudmeTrnueckue IEHCTBUS C HATYPaTbHBIMU
yyciaMu. CBOMCTBa HyJs IPU CIOXKEHUU U

YMHOXXEHUHM, CBOWCTBA  €OUHMUIBI  IIPU
YMHOXXEHHU. IIepemecTurenbHOE u
COUETATEJIbHOE  CBOWCTBA  CIIOKEHUA WU
YMHOKEHHMS, PaCIpPEACIUTEIbHOE CBOMCTBO
YMHOKCHHS.

Jenutenn M KpaTHbIE 4YHCIA, Pa3JI0KECHHE
4lCJIa HA MHOXUTENU. [leneHne ¢ oCTaTKoM.
IIpoctele m cocraBHble uucia. [Ipu3Hakm
JIennuMocTH Ha 2, 5, 10, 3, 9.

YucnoBsle BEIPAKEHUS; TIOPS JOK JEHCTBU.
Pemenue  TEKCTOBBIX  3aJad  Ha  BCe
apudmeTnyecKkue IEHCTBUS, HA JIBUKEHUE U
MOKYIIKH.

B meuenue yuebnoco 200a: TOHMMAaTbh, NPUMEHITH B CAMOCTOSTEIbHON
pedH, BOCIIPHHUMATH (CIIyXO3PHUTEIBHO W/WIM Ha CIyX C y4ETOM YPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTATOYHO BHATHO W
€CTECTBEHHO BOCIIPOU3BOJUTH TEMAaTHYECKYI0 H TEPMHHOJOTHYECKYIO
JEKCUKY, a TaKXKe JICKCHKY II0 OpraHM3alid Yy4eOHOW HesTeIbHOCTH.
BemmonHaTe (hoHETHYECKYIO 3apsaKy. Mcmonbp3oBaTh AAaKTWIIBHYIO (YCTHO-
JAKTHIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPECTBA OOILICHUS.

Ilo oxonuanuu xadxcoou yueOHoU uyemeepmu. BOCIPUHHMATh Ha CIyX H
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY y4eOHOM
JHMCIUITIIMHBL, @ TAKKE JISKCUKY 110 OpTaHU3aluy YIeOHOW AeATeIbHOCTH.
UwuraTh, 3amMCHIBATh, CPaBHHUBATh HATYpajbHBIE YHCIA; TpeaiaraTb M
00CyX/1aTh CIIOCOOBI YIOPSII0UNBAHUS YUCE].

N300pakaTh KOOpAMHATHYIO TMPSAMYIO, OTMEYaTh YHCIa TOYKAMH Ha
KOOPJMHATHOM MPsIMOM, HAXOAUTh KOOPUHATHI TOYKH.

HccnenoBaTth cBOMCTBA HaTypaibHOIO psna, yucen 0 u 1 mpu cloxeHuu u
YMHOKEHHH.

Hcnonp30BaTh MpaBUIIO OKPYTIICHHS HATYPATbHBIX YHCE.

BeimonHATe  apudmernyeckue JIEHCTBHS C HATypalbHBIMM YHCIIAMHU,
BBIYHCIISTh 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUH €O CKOOKaMHU U 06€3 CKOOOK.
3anuceIBaTh MPOU3BEACHUE B BUJIE CTENIEHU, YUTATh CTETIEHH, UCII0JIb30BaTh
TEPMUHOJIOTHIO (OCHOBAHHUE, TIOKA3aTellb ), BEIUMCIISATH 3HAUCHUS CTETICHEH.
BBIMONMHATE TPUKUIAKY M OLIEHKY 3HAUYEHUH YHCIOBBIX BBIPAXKEHUH,
MpeJyuIarath ¥ MPUMEHSTh TPUEMBI IPOBEPKHU BHIYHUCIICHUH.
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Hcnonws30Barh Npu BBIYKUCICHUSIX TMEPEMECTUTEIBHOE U COYETATEIbHOE
CBOMCTBA CJIOKEHUS W YMHOXEHHS, pacHpeleUTeIbHOe CBONCTBO
YMHOXEHUS; (OpPMYIUpOBaTh W MPHMEHSTH NpaBHia MpeoOpazoBaHUs
YHUCJIOBBIX BBIPKEHUM Ha OCHOBE CBOMCTB apr(METUUECKUX JICHCTBUM.

Harasnnas
reomerpusi. JIuHNH HA
mwiockoctu (12 4)

Touka, mnpsMas, OTpe3oK, Jyd. JlomaHasd.
W3mepenne [UIMHBI OTpE3Ka, METPUYECKHE
€AMHMLIBI U3MepeHus JUIMHbL. OKpPYXHOCTh U
KpYT.

[Ipaktuueckas padota «IlocTpoenue yzopa u3
OKPYKHOCTEN.

VYron.  Ilpsmoi,  OCTpbIM, Tymnou W
pa3BEPHYTHIN yribl. MI3mepenue yrios.
[Ipaktuyeckas padora «IlocTpoeHne yrioBy.

Pacno3dnaBate Ha  dYeprexax, PpHUCYHKAX, OIMCBHIBaTb, HCIIOIb3Ys
TEPMHUHOJIOTHIO, U H300pa)kaThb C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB:
TOUKY, IPSIMYIO, OTPE30K, JIy4, YO, IOMaHYI0, OKPYKHOCTb.
PacrioznaBath, NpUBOAUTH MIPUMEPHI 0OBEKTOB PEATLHOTO MUPA, UMEIOIIUX
(dbopmy U3yueHHBIX (PUTYD, OLIEHUBATH UX JTMHEHHBIC pa3MeEpHI.
Hcnonp30BaTh TMHENHKY U TPAHCIIOPTUP KAK MHCTPYMEHTBHI 17151 HOCTPOEHUS
Y U3MEPEHUs: U3MEPATH JUIMHY OTPE3Ka, BEIMUMHY YIJIA; CTPOUTH OTPE30K
3aJIaHHOW JUIMHBI, YTOJI, 3aJaHHOM BEJIMYUHBI, OTKJIAAbIBaTh LHUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTB 3aIaHHOTIO pajuyca.

N3o06paxkaTs KOHQUrypaluu TeoMEeTpuYeckux (Uryp H3 OTPE3KOB,
OKPY)KHOCTEH, WX 4YacTeii Ha HEJIWHOBAHHOW W KJIET4YaTo Oymare;
npeJiaraTh, OMUCHIBATh U OOCYXKIATh CIIOCOOBI, ITOPUTMBI TIOCTPOCHHUS.
Pacno3naBate W m300pakaTh Ha HETMHOBAaHHOW W KjeT4aTtoil Oymare
PsIMOM, OCTPBIN, TYNOW, pa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIBI.
BrruucnaTte AJIMHBL OTPE3KOB, JIOMAHBIX.

[loHuMaTte W UCHONB30BaTh NPHU PEUICHUM 3a7a4 3aBUCUMOCTH MEXIY
€AUHULAMU METPUYECKOW CHCTEMBI MEp; 3HAKOMUTBHCA C HEMETPUUECKUMHU
CHUCTEMaMU Mep; BBIPAXKATh JUIMHY B Pa3JIMYHBIX €AUHULIAX U3MEPEHUS.
UccnenoBath Gurypsl 1 KOHGUTYpAIIUU, UCTIONIB3YS IIUGPOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
apoou (48 4)

JpoOs. IIpaBuiibHbIE M HEPAaBUIbHbIE JPOOH.
OcHoBHOe cBoiicTBO Jpobu. CpaBHEHHE
Ipobeii.

CnoxeHne W BBIUUTAaHHE OOBIKHOBEHHBIX
npobeit. CmemanHas ApoOb. YMHOXXEHHE U
JieJieHue OOBIKHOBEHHBIX Ap00Oei; B3aUMHO-
oOpaTHbIe 1pOOH.

Pemrenne TEKCTOBBIX 3a/adv, COAEPIKAIINX
npo6u. OCHOBHBIE 3a/1a4X Ha IPOOH.

MogenupoBaTb B rpaduyeckod, MNpeaMeTHoll QopMe, C MOMOIIBIO
KOMIThIOTEpA TIOHSITHS M CBOMCTBA, CBSI3aHHBIE C 0OBIKHOBEHHOM JIPOOBIO.
YuraTh W 3amMChIBaTh, CPaBHUBATh OOBIKHOBEHHbIE APOOH, Mpeiarars,
000CHOBBIBaTh M 00CYk/1aTh CIIOCOOBI YIIOPSIOUUBAHUS IPOOEH.
N300pakaTh 0OOBIKHOBEHHBIE IPOOM TOUYKaAMM Ha KOOPAWHATHOHN MpsMOIi;
HCII0JIb30BaTh KOOPJMHATHYIO MPSAMYIO JJIsl CpaBHEHUS IpoOeit.
@dopMynupoBaTh, 3aMUCHIBaTh C IOMOIIBIO OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JpOOM; HCIIOIh30BaTh OCHOBHOE CBOWCTBO ApOOW st
COKpaIleHus IpoOei U npuBeeHus TpoObyu K HOBOMY 3HAMEHATEIIIO.
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[Ipumenenue OyKB TUISL 3anucH | [IpencraBnare cMemnianHyio ApoOb B BUJIE HENPABUWIBHOM M BBIIENATH
MaTEeMaTHYECKHUX BBIPAKEHUHN U | LeJyI0 YacTh YHUCIIA U3 HeNPaBUWIbHOU ApoOu.
IPEI0OKEHUHM. Bemonuate apudmerndeckue AEHCTBHS C OOBIKHOBEHHBIMH JpOOsSMHU;
IPUMEHATh CBOMCTBAa apu(METHUECKUX JEHCTBUH A paloHAIN3alUU
BBIYUCIICHUM.
BbINOMHATE NPUKKAIKY U OLEHKY pe3ysIbTaTa BBIYMCICHUM; NpeaIararb 1
IIPUMEHATH NIPUEMBI IIPOBEPKU BBIUUCIICHUMN.
IIpoBonuTh HCCHENOBaHUSA CBOMCTB JpoOei, omMpaschb Ha YHCIOBbIE
9KCIIEPUMEHTHI (B TOM UHUCIIE C IOMOLIbIO KOMIIBIOTEPA).
Pacrnio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAaHUSI O APOOSX, IPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUSI U OTPHUIAHUS
BBICKa3bIBaHUI.
Pemarp TexcToBble 3a7auu, coaepiKalue IpOOHBbIE JaHHbIE, U 3a/la4d Ha
HaXO0XJICHNE YaCTH LIEJIOr0 U LEJIOTO 0 €r0 YaCTH; BBIABIATH UX CXOACTBA
U pa3Inyusl.
MopnenupoBaTb XOJA pELICHHA 3aladd C IIOMOLIBIO PHUCYHKA, CXEMBI,
TaOJINLIBI.
[IpuBoauTH, pa30MpaTh, OLIEHUBATH PA3TMYHBIC PEIICHUS, 3aIUCH PEIICHUH
TEKCTOBBIX 3ajad.
Kputuueckn  oueHuBaTh  MOJIYYEHHBIH  pe3yibTaT, OCYILECTBIATh
CaMOKOHTpPOJIb, NPOBEPSAsS OTBET HAa COOTBETCTBUE YCIIOBUIO, HAXOIUTh
OLLIMOKHU.
3HAaKOMHTbCS C UCTOPHEN Pa3BUTHS apU(PMETHKH.
Harasignas MHOroyronbHHKH. YeTpIp€XyroabHUK, | ONUCHIBaTh, MCIOJIB3YS TEPMHUHOJOTHIO, H300pakaTh C  IOMOIIbIO
reoMeTpus. PSIMOYTOJIbHUK, KBaJpar. YepTEXHBIX HMHCTPYMEHTOB U OT pPYKH, MOJENIUpOBaThb H3 OyMmaru
MHOroyroJbHuKu [TpakTrueckas pabota «IlocTpoeHne | MHOrOyroJIbHUKH.
(10 v) NPSIMOYTOJIbHUKA C 3aJJaHHBIMU CTOpOHaMu Ha | [IpuBoauTh mpruMepsl OOBEKTOB pEalbHOIO MHpa, HMEIOIIMX (Qopmy

HEJIMHOBAHHOW Oymare».

TpeyroybHUK.

[Inomanp ¥ nepuMeTp NpsIMO- YroJbHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX u3
IPSIMOYTOJIBHUKOB,  €IMHUIBl  U3MEPEHHUS

riomau. Ilepumerp MHOrO- yronpHuKa.

MHOI'OYTOJIbHUKA, IIPSAMOYIOJIbHUKA, KBaJgpaTa, TPEYroJbHHUKA, OLICHUBATh
WX JIMHEWHBIEC Pa3MepBHl.

BeIluuciaTe: nepumMeTp TpeyroJbHUKA, IIPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA,;
IJIOIAIb MIPSIMOYTOJIbHHUKA, KBaJipaTa

N300paxkaTh  OCTpOYTOJIbHBIE, MPSIMOYTOJbHbIE U  TYNOYTOJbHbIE
TPEYTOJIbHUKHU.
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CrtpouTh Ha HEMTUHOBAHHOM U KJIeT4aTON OymMare KBajpar ¥ IpsSMOYTOJIbHUK
C 33JJaHHBIMU JIJIMHAMH CTOPOH.

HccnenoBath CBOMCTBA NPSIMOYIOJIbHUKA, KBAAPATa MIYTEM 3KCIIEPUMEHTA,
HaOJII01€HUS, U3MEPEHUS, MOJICINPOBAHU; CPABHUBATh CBOICTBA KBaipaTa
U IIPSIMO- YTOJIbHUKA.

KoHcTpynpoBaTe MaTeMaTHYECKHE IPENJIOKEHUS € IOMOLIBIO CBA30K
«HEKOTOpBII»,  «I000i». Pacmo3HaBaTh  HCTHHHBIE U JIOXKHBIC
BBICKa3bIBaHUSI O  MHOIOYIOJbHUKAX, IPHUBOAUTb  IPUMEPBl U
KOHTPIIPUMEDPBL.

HccnenoBaTh 3aBUCMMOCTD IJIOLIAIA KBapaTa OT JUIMHBI €T0 CTOPOHBI.
Hcnonp3oBaTth CBOWMCTBA KBaApPaTHOM CETKH U MOCTpOeHHsS (uryp;
pa3buBaTh NpPSIMOYIOJIBHUK Ha KBaApaTbl, TPEYroJIbHUKH;, COCTABIATh
Gurypsl U3 KBaJpaToB W MPSIMOYTOJIBHUKOB W HAXOIUTh HMX IUIOIIAMb,
pa3buBaTh (QUIypsl Ha HPSIMOYIOJIBHUKM M KBaJApaThl U HAXOIUTh HUX
IUTOIIA b,

BelpakaTp BeNMUMHY IUIOLIAAM B PA3JIMYHBIX €IMHULAX HW3MEPEHUS
METPUYECKOM CHCTEMBI MEp, MOHUMAaTb M HCIOJIb30BaTh 3aBHUCHUMOCTH
MEXAY METPUYECKUMHU €IMHUALIAMH U3MEPEHUS TUIOIIAIH.

3HAKOMUTBCA C IpUMEpaMu IPUMEHEHMs IUIONIaAd M IEpUMeTpa B
IIPaKTUYECKUX CUTYyalusX. Pemars 3a1aum U3 peaabHOM )KU3HU, IIPEAIaraTh
1 00CY)KJaTh pa3JInYHbIe COCOObI peleHHs 3a/1au.

Jecsitnunbie  apodu | JlecsaTuuHas 3anuch JpoOeit. [IpencraBnsaTh AecATUUHYIO ApoOb B BUAE OOBIKHOBEHHOH, 4YMTaTh M
(38 u) CpaBHEHHE IECITHYHBIX TPOOECH. 3aMUChIBaTh, CPABHUBATH JIECITHYHBIE IPOOH, TIpesiaraTh, 000OCHOBBIBATH U
JeilictBusT ¢ JECATHMYHBIMU  JIpOOSIMU. | 0OCYXK/IaTh CIIOCOOBI YHIOPSIOUNBAHUS JIECATUUHBIX JpOOei.
OxpyrieHue JecsITHUHBIX APOOeH. N3006paxaTh necaTudHbIe IpoOU TOUKAMU HAa KOOPAUHATHOM MPSMOM.
Pemenne TEKCTOBBIX 3a/ad, COJAEpKAIIMX | BBIABIATH CXOJCTBA M pa3iavuus NpaBWil apuMETHUECKUX AEUCTBUI ¢
npo6u. OCHOBHBIE 33]]a4l Ha APOOU. HaTypaJIbHBIMU YHCIAMH U JECSITUUYHBIMU JPOOSIMU, OOBACHATh UX.

Boimonusate apudMernveckue ACUCTBHS C  JECATHYHBIMH  JIpOOSIMU;
BBITIOJTHATH IPUKUIIKY M OLIEHKY Pe3yiIbTaTa BRIUUCIECHUH.

[IpumeHsTh CBOMCTBA apupMETHYECKHX ACUCTBUN M parMoHaIN3aluN
BEIUHCIIEHUH.

[TpuMeHsITh MPaBUIIO OKPYTICHUS NECATUYHBIX IPOOEii.
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[IpoBouTH HCCNENOBAaHHUS CBOWCTB JECATUYHBIX JApOoOei, omupasich Ha
YUCIIOBbIE S3KCIEPUMEHTHl (B TOM YHCIE C IIOMOLIBIO KOMIBIOTEPA),
BBIJIBUTATh TUIIOTE3bI M IPUBOAUTH UX 0OOCHOBAHUSI.

Pacrnio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAaHUSI O APOOSX, IPUBOIUTH
IIpUMEPBl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA M OTPULAHUSA
BBICKa3bIBaHUI.

Pemrate TekcToBBIE 3ajauM, cojAepXkKalle ApoOHbIE TaHHBIE, M Ha
HaXO0XJICHNE YaCTH LIEJIOT0 U LEJIOTO 0 €r0 YaCTH; BBIABIATH UX CXOACTBA
U pa3iuyusi.

MopnenupoBaTh XOJ pEIICHHs 3aladd C IIOMOIIBIO PHUCYHKA, CXEMBI,
tabmuel. [IpuBoanTE, pa3dbuparh, OLEHUBATH PA3IMYHBIC PEIICHUS, 3aITUCH
pELIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMH B PEAJIbHBIX )KU3HEHHBIX CUTYaIUIX.
Kputnueckun  oueHHMBAaTh  INONYYEHHBIM  PE3yJbTaT,  OCYILECTBIATH
CaMOKOHTPOJIb, IIPOBEPsAsl OTBET HAa COOTBETCTBHUE YCIOBHMIO, HAaXOIUTh
OLIMOKH.

3HAaKOMHTbCS C UCTOPUEN Pa3BUTUS apU(PMETHKH.

Harasanas
reomerpusi. Teaa wu
(urypsi B

npocrpanctse (9 u)

MHoOTOrpaHHUKH. N3obpaxenune
MHOT'OI'PAHHUKOB. Mopenn
IIPOCTPAHCTBEHHBIX TEIL.

[IpstmoyronbHBI  Mapaiienenumnesn,  Kyo.

Pa3BépTku KyOa u nmapasenenunesa.
[TpakTrueckas pabota «Pa3 BEpTka Kyda».
O0Bém KyOa, IIPSIMOYTOJIBHOTO
napaenenunea.

Pacno3HaBath Ha dYepTekax, pPHUCYHKAaX, B OKPYXKalOLIEM MHUpE
IOpSIMOYTOJIBHBIN Mapajienenunes, KyO, MHOTOTpaHHHKH, OIMCHIBATh,
UCIIOJIb3YS] TEPMHUHOJIOTUIO, OLICHUBATh JIMHEHHBIE pa3Mephl.

[IpuBonuTe mHpuMepbl OOBEKTOB pPEATBLHOTO MHpPA, HUMEKLUX GopMy
MHOTOIpaHHMKa, IPSIMOYTOJIBHOTO Mapajulesienunena, Kyoa.

N3o0paxaTs Kyd Ha KJIeTUaTOM Oymare.

HccnenoBath cBoiicTBa Ky0a, MPSMOYTOJIBHOTO
MHOTOTPaHHUKOB, MCIIOJIb3Yys MOJIETN

Pacno3naBate W u300pakaTh pa3BEPTKM Kyba W mapasiesenunena.
MonenupoBaTh Ky0 U napajuienenunesa u3 Oymaru U Npodyrux MaTepHasos,
OOBSICHATB CIIOCOO MO/IETMPOBAHUS.

HaxonuTth m3MepeHus, BBIUUCIATH IUIONIA/b MOBEPXHOCTH; 00BEM KyOa,
NPSIMOYTOJIBHOTO TapajliesieNuIela; UCCIe0BaTh 3aBHCUMOCTh 00BEMaA
Ky0a OT IJIMHBI ero pedpa, BbIIBUTaTh U 0OOCHOBBIBATH TMIIOTE3Y.
Habmtonate ¥ mpoBOAUTH aHATOTMH MEX/1Y HOHATUSMH IUIOIAAN U 00bEMa,
MepUMeTpa U MIIOAAN MOBEPXHOCTH.

napajjeacnuiicaa,
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Pacnio3HaBaTh MCTHUHHBIE U JIOKHBIE BBICKA3bIBaHUSI O MHOTOTPAaHHHUKAX,
NPUBOAWTH TMPUMEPbl MU KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHUIIAHUS] BBICKA3bIBAHUM.

Pemate 3a1aun u3 peajabHON KU3HHU.

IloBTOpPEHME
00001menue (10 u)

IToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
Kypca 5 kitacca, 000011eHrue 3HaHHM.

BbluucnaTe 3HaYCHUS BBIPAXKEHUM, COACPKALUX HATypaJbHBIE 4YHCIIA,
OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BBIIOIHITH IPe0Opa30BaHUs YUCE].
Bribupare croco0 cpaBHEHUS YMCEN, BBIYUCICHHUH, IPUMEHITh CBOWCTBA
apupMeTHUecKuX AeHCTBUH Il palliOHAIN3AMH BEIYMCICHUH.
OcyiecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX ACUCTBUA U CaMOIPOBEPKY
pe3yJIbTaTa BIYUCICHUN.

Pewmate 3amaun u3 peanbHOM KU3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS
JUISL pEeLIeHUs 334 U3 IPYTUX y4eOHbIX IPEIMETOB.

Pemarp 3amaunm pasHbIMH cnoco0amM, CpPaBHUBATH CIIOCOOBI PELICHUS
3aJa4u, BIOMPATh PALlMOHAIBHBIN CcI10COO.




6 KIIACC

Oo01uree kommuecTtBo yacoB — 170 gacos.
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Tembl (TeMaTHYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

HartypaibHble 4mHciIa
B0 v)

Apudmernueckue JeNCTBUS c
MHOIO3HAa4YHBIMU HATypaJIbHBIMU YHCIAMH.
Hucnossle BBIPAXKEHUSA, MOPALOK IECUCTBUM,
HCIIOJIb30BaHUE CKOOOK. Oxpyrnenune
HaTypaJIbHbIX YHCEIL.

Jlenutenn M KpaTHble 4MCla; HauOOJBIINI
o0uMii nenuten M HauMeHbllee oOuiee
KpaTHOE.

Paznoxxenue uncna Ha IPOCTbIE MHOXKHUTEIH.
JlennMocTs CyMMBI U pou3BeaeHus. Jlenenue
C OCTaTKOM.

Penenne TekcTOBBIX 3a1a4

B meuenue yuebnoco 2o0a: noHUMaTh, NPUMEHATH B CAMOCTOATEIbHOU
peuu, BOCIPUHUMATh (CIIyXO3PUTENbHO M /MM HA CIyX C Y4ETOM YPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYaAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBCHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKXe JIEKCHUKY [0 OpraHu3aluy y4eOHOW JeATeIbHOCTH.
Beimonuare ¢onerndeckyro 3apsiky. Mcnonb3oBath JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
BoinonusATe apudgmeTnueckre AeMCTBUSI ¢ MHOTO3HAYHBIMU HAaTypallbHBIMU
YHCcIaMU, HaXOJUTh 3HAUYEHUS YHCIIOBBIX BBIpaKEHUI co ckoOkaMu u 6e3
CKOOOK; BBIYMCIISATh 3HAYEHUSI BBIPAXKEHUHN, COJEPKAIINUX CTEIIECHU.
BbINONMHATE NPUKUAKY M OLEHKY 3HAYEHWHM YHCIIOBBIX BBIPAYKEHUH,
IPUMEHSTH IPUEMBI IPOBEPKU PE3yiIbTaTa.

Hcnonp30BaTe NpHU BBIYKCICHUSIX INEPEMECTUTEIBHOE M COUYETATEIIBHOE
CBOMCTBA CJIOKEHUS U YMHOXEHHS, pacHpeleNUTeIbHOE CBONCTBO

YMHOXEHHUS OTHOCHUTEIBHO CIIO)KEHHS, CBOWMCTBa apuPMETHUUECKUX
JIEUCTBUMN.
HccnenoBate  4YMCIIOBBIE  3aKOHOMEPHOCTH, IIPOBOJUTH  YHUCIIOBBIE

9KCIIEPUMEHTBHI, BBIIBUTATh U 00OCHOBBIBATh TUIIOTE3HI.

dopMynupoBaTh OINpENeNeHuss JeNUTeNss W KpPaTHOTro, HauOOJIbIIEro
o0miero pAenuTenass M HaMMEHbIIEro OOMIEro KpaTHOTo, IHPOCTOro H
COCTaBHOI'O YKCEII; UCIIOIb30BATh OTU MTOHATHUSA IIPU PELIECHUN 3a1a4.
[IpuMeHsTh anropuTMbl BBIYUCIIEHUS HAWOOJBIIET0 OOLIEro AENUTENs U
HaMEHBIIETO O0IIEro KPaTHOTO ABYX YHCEN, AITOPUTM PA3NIOKEHHS Yucia
Ha MIPOCTHIE MHOKHUTEIIHN.

HccnenoBaTh yCnoBHsl J€NUMOCTH Ha 4 1 6.
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HccnenoBath, 00cyxaarh, (HOpMyIHpoBaTh U OOOCHOBBIBATH BBIBOJ O
YETHOCTH CYMMBI, NPOM3BEICHHSA: JIBYX YETHBIX YHCEN, IBYX HEUYETHBIX
YHCJIe, YETHOTO U HEUETHOTO YHCEIL.

HccnenoBaTh CBOWCTBA AETMMOCTH CYMMBI U TPOU3BEICHHS YHCEIT.
[MpuBOaUTH TpHMEpPHI YUCEN C 33aJaHHBIMH CBOMCTBaMH, pacliO3HAaBaTh
BEpHBIC M HEBEPHBIC YTBEPXKICHHS O CBOMCTBaX 4YHCEN, OINPOBEPraTh
HEBEPHBIC YTBEPXKICHHS C TOMOIIBIO KOHTPIIPHMEPOB.

KoHcTpynpoBaTrh MaTeMaTHYECKHE MPEIOKEHUS C TOMOIIBIO CBSI30K I,
U, ECIH. .., TO...».

Pematp  TeKCTOBBIE 3aJaud, BKIIOYAIOIIME TOHATHUS  JEITUMOCTH,
apu(METHUECKUM CrocoOOM, HCIIOIB30BaTh IMEpedOp BCEX BO3MOMKHBIX
BapUaHTOB.

MogenupoBaTb XOJ peIICHUS 3aJa4d C TIOMOIIBI0 PUCYHKA, CXEMBI,
TaOJINLIBI.

[MpuBOaNUTE, pa3dUpaTh, OLICHUBATH PA3IMYHBIC PEIICHHUS, 3AIUCH PELICHUI
TEKCTOBBIX 33/1a4.

Kputnueckn oOLEHHMBaTh IIOJYYCHHBIH pPE3ylbTaT, HaXOJUTh OIIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, TIPOBEPSISi OTBET HA COOTBETCTBHUE YCIOBHIO.

Harasanas
reomerpusi. IIpsmbie
Ha IJIOCKOCTH (7 4)

IlepnenquKynsipHbIC IPSIMBIE.

[TapasuienpHble IpsIMBIE.

PaccrosiHMe Mex 1y IByMsI TOUKaMH, OT TOUYKH
J10 IIPSIMOM, JUIMHA ITyTH Ha KBaJPaTHOM CETKeE.
IIpumepsI IPSAMBIX B IPOCTPAHCTBE.

Pacno3naBate Ha yepTekax, pUCyHKax CIydaud B3aUMHOI'O PacCIOJIOKEHUS
JBYX IPAMBIX.

N300paxaTh ¢ MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB Ha HEIMHOBAaHHOU U
KJeTyatoil Oymare JBe IepeceKaroluecs MpsMble, JBE MapauleibHbIe
MpsIMbIE, CTPOUTD MPSAMYIO, IEPIEHAUKYIISIPHYIO JAHHOM.

[IpuBoaNTE MpUMEpPHI MAPAIIENBHOCTH U NEPIEHANKYISAPHOCTH MPSMBIX B
MIPOCTPAHCTBE.

PacriozHaBaTe B MHOIOYrOJIbHUKAxX MEPHNEHAUKYISPHBIE U MapaJlJICIIbHbBIE
CTOpPOHBI. N300paxkaTh ~ MHOTOYrOJbHUKM  C  MapajlUlelIbHbIMH,
NEPIIEHUKYJIIPHBIMA CTOPOHAMH.

Haxoauth paccrosiHue Mexay 1ByMsl TOYKaMH, OT TOUKH JI0 IPSIMOH, JUIMHY
IIyTH Ha KBAaJPAaTHOU CETKe, B TOM YHUCIIE HCIIOJIB3Ysl IU(POBBIE PECYPCHI.

Apoou (32 1)

OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO
npobu, cokparieHue Apodei. CpaBHEHHE U
yrnopsiioYrBaHue Ipooeil.

Hcnonb3oBath aecaTuyHble ApoOU Mpu mpeoOpa3oBaHUM BEIUYUH B
METPUYECKON CUCTEME MED.
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Hecartuunpie ApoOM W MeTpUYecKas cucTeMa
Mep.

Apudmernueckue JeNCcTBUS c
OOBIKHOBEHHBIMH U JAE€CATUYHBIMU APOOSMH.
OtHowuenue. JleneHre B JaHHOM OTHOILIEHUH.
Macuira6, nponopiusi.

IlonsTe mpoueHra. BelunciaeHue npoueHTa
OT BEJIMYMHBI U BEJIMYMHBI 110 €€ NPOLICHTY.
Pemenne TekcTOBBIX 3adad, COAEpIKAILIUX
JIpoOu ¥ MPOLIEHTHI.

[IpakTtuueckas pabora «OTHOIIECHUE JTHUHBI
OKPYKHOCTH K €€ TUaMeTpy».

Beimonusate  apudmernueckue  OEHCTBUS € OOBIKHOBEHHBIMH U
JECSITUUHBIMH TPOOSMHU.

BbuncnaTe 3Ha4YeHHsT BBIPAKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
NECATUYHBIC JpOOH, BBIMOJIHATH IpeoOpa3oBaHus JpoOeH, BHIOMpPATH
crnoco0, TPUMEHATh CBOWCTBAa  apuMeTHUecKux  JEHCTBHHA I
palMoHaIN3aluU BEIYUCICHUN.

CocTaBisTh OTHOWICHHWS M MPONOPIMH, HAXOAWTH OTHOIICHHE BEIHYUH,
JIEJIUTh BEJIMYMHY B TAaHHOM OTHOILICHHH.

HaxoauTe 3KcriepuMeHTaIbHBIM MYTEM OTHOIICHHE JJTMHBI OKPYXHOCTH K
€€ nuamerpy.

WuTepnpernpoBath MacmTad Kak OTHOIIEHHE BEIMYHH, HAXOAUTH MAaCIITA0
IUTaHa, KapThl ¥ BBIYUCIIATH PACCTOSHUS, UCIIONIb3Ysl MAcIITal.

OOBSCHATH, YTO TAaKOE IMPOIICHT, YIOTPEOIATH 00OPOTHI PeUr CO CIIOBOM
«IpOLIEHT». BbIpakaTh NPOIEHTH B Jpo0sSX W ApoOM B MPOIIEHTAX,
OTHOIICHHE ABYX BEIMYHUH B MTPOICHTAX.

BbryncnsTh IPOIEHT OT YKCIIa U YUCIIO 10 €T0 MPOIICHTY.

OxpyrisTh IpOOH U MPOLIEHTHI, HAXOAUTH MPUOTMKEHUS YUCEIL.

Pemrate 3amaum Ha yacTu, MPOLIEHTHI, MPOIIOPIIUH, HA HAXOXKACHUE IPOOH
(mporieHTa) OT BENWYHMHBI U BEIMUYUHBI 10 €€ ApoOu (MPOILEHTY), Ipodou
(mporieHTa), KOTOPBII COCTABIISIET OJIHA BEIUYMHA OT JIpyroi. IlpuBoauts,
pa3dupaTh, OLIEHUBATH PA3IUYHBIC PEIICHUS, 3aITUCH PEIICHUN TEKCTOBBIX
3a1ad.

W3Bnekarp uHbOpMaInuioo W3 TaOMUIl U JAUArpaMM, HHTEPIPETHPOBATH
TaOJMMYHBIC JaHHBIC, ONpENeNsITh HauOoJbIlee W HAWMEHbIIEe W3
MPEJICTABICHHBIX JTAHHBIX.

Harasanas
reoMeTpus.
Cummerpus (6 1)

OceBas
CHUMMETPH.
[TocTpoeHne cMMMETpUYHBIX (PUTYD.
[TpakTrueckast pabota «OceBas CUMMETPHUS.
CuMMeTpHs B IPOCTPAHCTBE

CUMMCTpUH. ]_[eHTp aJIbHas

Pacnio3HaBaTh Ha yepTexax u H300paKEHUSIX, H300paxkaTh OT pyKH, CTPOUTH
C TIOMOIIbI0 MHCTPYMEHTOB (UTypy (OTpE30K, JOMaHyl0, TPEYroJIbHUK,
NOPSMOYTOJIbHUK, OKPY)KHOCTb), CUMMETPUYHYIO JAHHOH OTHOCHUTEJIBHO
MPSIMOM, TOUYKH.

HaxoauTs npumepbl CHMMETPUH B OKPYKAIOILIEM MHPE.

MopnenupoBaTh U3 Oymaru J1Be (DUTypbl, CUMMETPUYHBIE OTHOCUTEIHHO
NpsIMOI; KOHCTPYHpPOBaTh T'€OMETPHUECKHE KOH(PHUTypaluu, HCHOIb3YS
CBOMCTBO CUMMETPHUH, B TOM YHCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOMCTBA HM3Yy4YEHHBIX (HUIYp, CBSA3aHHBIE C CHMMETPHEH,
UCIIOJIb3YS 3KCIIEPUMEHT, HaOJI0JeHUEe, MOAETHPOBAHHUE.

OO00CHOBBIBATH, OMIPOBEPTaTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKIACHHUS O
CUMMETpHUH QUTyp.

Bripakenus c
oyxkBamu (6 1)

[Tpumenenue OykB
MaTeMaTHIECKUX
IIPEIIOKECHUH.
bykBeHHBIC  BBID@KCHHS U YHCIOBBIC
MIOJICTAHOBKH. BykBennsie paBeHCTBA,
HAaXO0X/ICHHE HEN3BECTHOTO KOMITIOHEHTA.

DopMyIIBL.

JUISL 3anucu
BBIPAXKECHUI u

Hcnonp3oBare  OykBel Uit  OOO3HAYCHHWSI  4YMCEN, TPH  3alUCH
MaTeMaTHYECKUX YTBEP)KJICHHUH, COCTABIATh OYyKBEHHbBIE BBIPAXKEHUS IO
YCIIOBHIO 33Jauu.

HccnenoBaTh HECHOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIb30BaTh
OYKBBI JUI UX 3aIUCH.

Bbruucnare 4nciaoBoe 3HaueHHEe OYKBEHHOTO BBIPAKEHMs NP 3aJaHHBIX
3HAYEHUSIX OYKB.

3anuceiBaTh (OPMYINBI: MEPUMETpa U IUIOIAAM MPSIMO- YrOJIbHHUKA,
KBaJlpaTa; JUIMHBl OKPYKHOCTH, IUIOIIAIA KpPYyTra; BHIIOIHATh BbIUMCICHUS
10 3TUM (OpPMYIIaM.

CoctaBisath (HOpMyIIbl, BRIPAKAOIINE 3aBHCUMOCTH MEXIY BEIUYMHAMHU:
CKOpPOCTb, Bpe€Ms, pacCTOSHME; LI€HA, KOJWUYECTBO, CTOMMOCTb;
IPOU3BOIUTENLHOCTD, BpeMsi, 00bEM PaOOTHI; BBITIOIHITH BBIYUCICHHS T10
3TUM popMysam.

HaxoauTe HeM3BeCTHBI KOMIIOHEHT apU(METUIECKOTO ICHCTBHSL.

Harasanas
reomerpus. Purypsi
Ha I10cKocTH (14 4)

YeTpIpEXYTroJIbHUK, MIPUMEPHI
YETBIPEXYTOJIbHUKOB. [IpssMOyTONBHUK,
KBaJpar: CBOMCTBa CTOpOH, yIJIOB,
JMaroHanei.

W3mepenue yriioB. Buibl TpeyroibsHUKOB.
Ilepumerp  MHoOroyroseHuka.  [lmomane
¢burypsl. @opmysbl mepuMeTpa W IUIOLIAAN
IpPsIMO- YTOJIbHUKA. [Ipubnmxénnoe

U3MepeHue miouanu Guryp.
[TpakTuyeckas padora «Ilnomans kpyray.

N300pakaTh Ha HEJIMHOBAHHOW M KJEeT4YaToOil Oymare ¢ HCIOJIb30BaHUEM
YepTEKHBIX NTHCTPYMEHTOB YETHIPEXYTOJILHUKH C 3aJJaHHBIMU CBOMCTBaMHU:
C IapasuIeIbHbIMU, NEPIEHAUKYIAPHBIMUA, PABHBIMA CTOPOHAMM, NPSMBIMU
yriaamH U Jp., paBHOOEIPEHHBIN TPEYroJIbHUK.

[Ipemarate 1 06CyxaaTh CIOCOOBI, AITOPUTMBI TOCTPOCHHUS.
UccnenoBath, HMCNONb3ysl 3KCHEPUMEHT, HaOIIOAEHHE, MOJAEIUPOBAHUE,
CBOWCTBa MPSAMOYTOJIbHUKA, KBajpaTa, pa3dMBaTh Ha TPEYroJIbHUKH.
O60CHOBBIBAThH, OIPOBEPraTh C HOMOIIbIO KOHTPIIPUMEPOB YTBEPKACHUS O
IOPSIMOYTOJIBHUKE, KBajpare, pacllio3HaBaTb BEpPHbIE W  HEBEPHBIC
YTBEPKACHHUS.

N3mepsATe U CTPOUTH C MOMOIIBI0 TPAHCIOPTHPA YIJIBI, B TOM YHUCIIE B
MHOTOYI'OJIbHUKE, CpPaBHUBATh YIJIbl; pPAClO3HAaBaTh OCTpbIE, NPSIMBIE,
TYIIbIE, pa3BEPHYTHIE YIIIBI.
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Pacno3nasars, n300paxkarhb OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN,
TYHOYTOJIbHBIH, paBHOOEAPEHHBIHN, pABHOCTOPOHHUN TPEYrOJIbHUKH.
Bbluucnate nepumMerp MHOIOYIOJIBHMKA, IUIOLIAJb MHOIOYI'OJIBHMKA
pa3bueHueM Ha MNpsIMOYrOJbHMKH, Ha paBHbIE (QUIYphl, HCIIOJIb30BaTh
METPUYECKUE EUHULIBI U3MEPEHUS JUIMHBI U IIJIOLIAIH.

Hcnonb3oBate NpuOIMkEHHOE U3MEPEHHE AJIUH U IUIOLIAIeH Ha KIeTYaToi
Oymare, npuOMIKEHHOE U3MEPEHHE JITUHBI OKPYXHOCTH, TUIOIIAIN KpyTa.

ITosaoxurTeanLHbIC ) |
oTpHLATe/IbHbIE
yucja (40 4)

Lensie qycia. Monaynb
reOMETpUYECKasl HUHTEpIpeTaIus
YuciioBbie TPOMEKYTKH.

[TonoxuTenbHble W OTPULIATEIBHBIC YHUCIA.

qucoa,
MOIYJIS.

CpaBHeHue MOJIOKUTEIBHBIX u
OTPULIATENIBHBIX uucel. ApudpMeTnyeckue
JeicTBUS c MOJIOKUTEIHHBIMU u

OTpULATCIIbHBIMU YHCJIaMU.
Pemenue TeKCTOBBIX 3ada4.

[IpuBOAUTE ITPUMEPHI UCIIOJIB30BAHUS B PEATBLHOMN XKU3HU M10JIOKUTEIIBHBIX
U OTPULIATENIbHBIX YHCEI.

N300paxxaTh 1ienble 4Mcia, I[OJIOKUTENbHbIE W OTPHLIATENIbHbIE YHUCIIa
TOYKAMM Ha YHUCIIOBOM MNpsAMOM, MCIONB30BaTh YUCIIOBYIO MIPSIMYIO JUIS
CpaBHEHMSI YHCE.

[IpumensTh NpaBuiIa cpaBHEHUS, YIOPSAJOYUBATH LIEJIbIE YMCIIA; HAXOIUTh
MOJyJb YHCTIA.

@opmyaupoBaTh  IpaBWJa  BBIYUCIEHHUS C  IOJOXKUTEIbHBIMU U
OTPULIATENIbHBIMU YHMCJIAMH, HAaXOJUThb 3HAYEHMsI YMCIIOBBIX BBIpAXKEHUM,
CoJIeprKaliX AEHCTBUS C MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCTIAMH.

IIpuMeHsATh CBOMCTBA CIIOKEHHSI M1 YMHOXEHHUS JUIs IPeoOpa3oBaHUsl CyMM
Y IPOU3BEJCHUM.

IIpeacraBiaenue
AaHHBIX (6 1)

[IpsimoyronbHass cucrtemMa KOOpAMHAT Ha
IIJIOCKOCTH. Koopaunatel ~ TOYKM Ha
IUIOCKOCTH, abcuycca U OpAMHATA.
Cronbyarble ¥ KpyroBble JUarpamMmabl.
IIpaxTnueckas pabota «IlocTpoenue
JUarpaMm».

Pemenne TEKCTOBBIX 3a7ad, COJAEpXKaIIUX

JaHHBIC, NPCACTABJICHHBIC B Ta6nnuax H Ha
AuarpaMmax.

OOBICHATE H WUIFOCTPUPOBATL IIOHATHUC HpHMOYFOHBHOﬁ CHCTCMbI
KOOpAUWHAT Ha IIJIOCKOCTH, HCIOJIb30BAaThb TCPMHHOJIOTUIO, CTPOUTH HaA
KOOpHHHaTHOP’I IIJIOCKOCTH TOYKH H qmrypbl MO0 3aJaHHBIM KOOpAWHATAaM,
HaxXO0JUTb KOOPAWHATHI TOYCK.

Yurath cTOI0YATHIC U KpYr'OBbIC IHUAarpaMmbl; HHTCPIIPETUPOBATL JAHHBIC,
CTPOUTDH CTOJIOYATHIE AuarpaMMBbl.

Hcnons3oBaTh I/IH(I)OpMaI_[I/IIO, IMPEACTABJIICHHYTO B Ta6J'II/II_IaX, Ha
AuarpaMmmax i p€I€Husd TEKCTOBBIX 3aAa4 U 3aJia4 U3 peanLHoﬁ KHU3HU.

Harnspnas
reomerpus. @Purypnl B
npocrpancrse (9 4)

[IpstmoyronbHBIM  mapanjenenunen,  Kyo,
npu3Ma, NupamMuza, KOHyC, WIMHJIp, 1Iap U
chepa. HM3obOpaxkeHue MNPOCTPAHCTBEHHBIX
buryp. ITpumepsl pa3BEPTOK
MHOTOIPAHHUKOB, IWIMHAPA U KOHYCa.

Pacno3naBaTe Ha 4Yeprekax, pUCYHKax, ONHCHIBATH NMHUPAMUIY, MPU3MY,
LHWIMHAP, KOHYC, 1Iap, 1300paXkaTh UX OT PYKH, MOJEIUPOBATh U3 Oymaru,
IJIacTUIIMHA, TPOBOJIOKM U 1p. IlpuBoaute mnpumepbl 0OBEKTOB
OKpY’KaIOIIero MUpa, UMEIOLINX (GOPMBI Ha3BaHHBIX Tell.
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[Ipaktuueckass pabora «Co3manue Mmojenei
IPOCTPAHCTBEHHBIX QUTYD.

[Tonsatue o00BEMaA; EOUHHULBI U3MEPEHUS
00BbéMma. O0BeEM PSIMOYTOJILHOT'O
napajuienenunena, kyoa, hopmyinsl 00bEMa.

Hcnonb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE,
BBICOTA, PAANYC U IUaMeTp, pa3BEPTKa.

W3ydarh,  wWCHONB3ys  OKCIEPUMEHT,  HAOJIOJCHHWE,  HM3MEpEHUeE,
MOJICIMPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, M OINHCHIBATH CBOICTBa
Ha3BaHHBIX TEJI, BBIABISTH CXOJCTBA U PA3IUYHS: MEXKIYy MUPAMUION U
IPU3MOIL; MEeXAY IIINHIPOM, KOHYCOM U IIAPOM.

Pacrio3naBate pa3BEPTKH Mapajuienenurena, Kyda, Mpu3Mbl, MHPAMUIbI,
KOHYca, IWJINHPa; KOHCTPYUPOBATh JaHHBIE TeJla U3 Pa3BEPTOK, CO3/1aBaATh
WX MOJICIIH.

CozpmaBaTh MOJENM MPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, MpPOBOJIOKH,
MJIACTHIJIMHA U . ).

N3mepsaTs HAa MOenxX: AMUHBI pEOep MHOTOTPaHHUKOB, IUAMETp LIapa.
BeBoguts hopmyny 00bEMa IPSIMOYTOIBHOTO MapajuIeIeUIe/a.
Boruncnsate mo ¢opmynam: 00bEM MPSIMOYTOJNBHOTO Tapasieenurea,
Ky0a; UCTIOJIb30BaTh CIMHUIIBI U3MEPECHHS 00BEMA; BBIYHCIISATH 00BEMEBI TE,
COCTaBJICHHBIX U3 KyOOB, MapaljieNienuIeIoB; peiaTh 3aJa4u C peaqbHbl MU
JTAHHBIMHU.

IToBTOpEHHUE,
00001IEHME,
cucTeMaTH3alUs
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOOB
KypcoB 5 ® 6 KiaccoB, 0000meHne u
CHCTEeMAaTHU3allUs 3HAHUH.

BbrluncnsaTe 3Hau€HUs BBIPAXKEHUH, COACpIKAILUX HATypaJIbHBIE, LEJIbIC,
HOJIO’KUTENbHBIE U OTPULIATENIbHBIE YUCIIA, OOBIKHOBEHHBIE U JIECSTHYHBIE
JpoOu, BEIIOJIHATH IPeoOpa30BaHUs YUCEI U BHIPAXKECHUH.

Boi6upate cioco® cpaBHEHHs YMCENl, BHIYMCICHHUM, TPUMEHSTh CBOICTBa
apupMeTHUeCKuX AeHCTBUH [T palliOHAIN3AMK BEIYMCICHHUMN.

Pemartp 3a1aun U3 peaabHON KU3HU, IPUMEHATh MaTEMaTUYECKUE 3HAHUS
JUISl pELLIEHNUs 3aa4 U3 IPYTUX IPEIMETOB.

Pemarp 3amaun pasHbIMM CHOCOOaMH, CpaBHUBATh, BbIOWpATh CHOCOOBI
pelLleHus 3aJa4H.

OcyiecTBISATh CAMOKOHTPOJIb BBIINOJIHSEMbIX JIEHCTBUM U CaMOIPOBEPKY
pe3yJIbTaTa BHIYMCIECHUM.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7—
10 KITIACCAX

MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBisieTCd OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOLIETO
oOpa30BaHMsl: OHAa 00ECTIEYNBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IIPOJOJKEHUS 00pa30BaHus U B MIOBCEIHEBHOM KU3HU. Pa3BuTue y od0yvaromuxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakimii, cnoco0e OTPAKEHHUsSI MATEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIaNTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JEMCTBHSI M BBIBOABI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3AlHI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAUUTENbHBIE  00BEM
CaMOCTOATENIbHON JAESTENIBHOCTH 00YyYaromuXxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 ABJIAETCS pealnu3alunen e TeIbHOCTHOIO MPUHIMIA O0OYyUYEeHHUS.

B cTpykrype mnporpammbl yuyeOHOro Kypca «Airedpa» Uisi OCHOBHOIO
oO1ero 00pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJUYECKUE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJACUCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3leiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JWMHUM «Yuciia W BBIUMCICHUS» CIY>KAT OCHOBOM Jid
JanbHENIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM WU HPPALMOHAIBHBIMHM YHUCIaMH, (HOPMHPOBAHHEM
IPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copepxanne JByX aireOpamveckux JUHUN —  «Anredpanyeckue
BBIPOXKEHUS» U «YPaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y
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o0yJaroluxcs MaTeMaTHYECKOro armapara, HeoOXOAMMOro JUis pelIeHUs 3a1ad
MaTE€MaTHUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpOBHE OCHOBHOT'0 00111eT0 00pa30BaHMsl yueOHBIN MaTepHall FPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OMHMCAHMUs MPOIECCOB U
SBJICHUM peasibHOro Mupa. B 3amaun 00y4yeHus anredpe BXOAST TakKe JaibHelIee
pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS,, HEOOXOJUMOIro, B YAaCTHOCTH, s
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. [IpeoOpa3zoBaHne CHUMBOJBHBIX (HOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUsI, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Copepxannie GyHKIIMOHATBHO-TPpaQUUECKOM TMHUN HAIIEIEHO Ha OTyuYeHUe
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUTS OTIMCAHUS ¥ UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
UCIOJIb30BaTh pPa3jMuYHbIEe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBI.

B 7-10 xnaccax uzydaercst yueOHbIN Kypc «ANredpa», KOTOPBIA BKIIOYAET
CIIEIYIOIME OCHOBHBIE pazfenbl coaepxkaHus: «YUucia u  BBIUKCICHUSD,
«Anredpanyueckue BbIpaXEHUs», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUN.

COJEPXKXAHUE OBYUYUEHUSA
7 KIIACC
(3-i1 rox 00y4enust na yposue 000)

Yucia v BBIYMCICHUSA

Hpobu OOBIKHOBEHHBIE U ACCATUYHbBIC, MEPEXO] OT OAHOW (DOPMBI 3aAMKCH
npobeit k apyroit. IloHaTwe palMoOHaIBLHOTO 4YHCIA, 3alUCh, CpaBHEHHUE,
yHOPSAOYMBAHUE  pPALMOHAIBHBIX  uuceln. Apudmerndyeckue JeHCTBUS €
palMOHAIIBHBIMU 4YMCIaMH. Penienue 3aiad U3 peaibHOM MPAKTUKU HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelieM: OIpelesieHne, MpeoOpa3zoBaHHe
BBIPQXEHHUI HA OCHOBE OIpEeeIeHUsI, 3aUCh 0oNbpIKX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHJIE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
MIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON MTPAKTUKH.

[IpumeHeHne TPU3HAKOB JEIMMOCTH, PAa3joKEHUE Ha MHOXKUTEIN
HaTypaJbHBIX YUCETL.

PeanbHble  3aBUCMMOCTM, B TOM 4Wcle TpsMas U oOparHas
MIPONIOPLIHOHAIBHOCTH.

AJire0panvecKue BbIPaKEeHUs

IIepemeHHbBIE, YMCTOBOE 3HAUCHUE BBIPAXKEHU C IIEPEMEHHOM. JlomycTuMBbIe
3HAYEHUA NepeMeHHbIX. [IpencrapieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [lpeodbpazoBanue OyKBEeHHBIX BBIPAKEHUH,

10 Coxpansercs comepikanue u 00bEM MaTepuana, mpeacTapieHHoro B mpuMmepHoii OOIl — mis TpeThero roja
o0yuenus Ha ypoBHe OOO.
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TOXKJIECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBuUia MpeoOpa3oBaHUS CyMM U
MPOU3BEJCHUH, MPABHUIIa PACKPBITHS CKOOOK U MPUBEJEHUS MOJ00HBIX ClaracMbiX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrOwIeHa. CliokeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbI
Y KBaApar pazHocTh. Popmylia pa3HOCTH KBaIpaToB. PaziioxkeHrne MHOTOYJIEHOB Ha
MHOKHUTEIIN.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHHWsA, MpaBHIa MPeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YPaBHEHMS, pEICHUE JINHEMHBIX YpaBHEHNN. COCTABIICHUE YPABHEHHI 110 YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MIOMOIIBIO YPABHEHU.

JIuHeliHOEe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema aByx
JMHENHBIX YpaBHEHUM C JABYMs NE€peMEHHbIMH. PeleHne cucrem ypaBHEHUN
crioco0oM noAcTaHoOBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOUIbIO CUCTEM
YPaBHEHUM.

DOyHKUUHA

KoopanHara Touku Ha mpsMoil. YuciioBble MpoMeEXYyTKHU. PaccTossHne Mexay
JBYMSI TOUKaMU KOOPAMHATHOU MPSMOM.

[IpsimoyronbHas cuctema Koopaunat, ocu OX u Oy. Abcumcca u opanHaTta
TOYKHU Ha KOOpJAWHATHOM miockocTh. [Ipumepsl rpadukoB, 3aaHHbBIX (POpMyIIaMH.
Yrenue rpadukoB peasibHbIX 3aBUcUMOCTel. [lonstre pynkuun. I'papuk pyHKIMU.
CroiictBa dynkuuii. Jluneitnas ynkius, e€ rpaduk. ['padux ¢pynkumm y = |x|.
['paduueckoe perieHre TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KUIIACCH
(4-ii rox o0yuenusi Ha yposHe O0OQ0)

Yucaa u BprunciaeHus. Ksagparubie KOpHU

KBanparHseiil KOpeHb U3 uncia.

[TonstTe 00 wuppanuoOHaTIbHOM 4yucie. JlecaTuuHble MPUOIMKEHUS
UPpaLMOHATBHBIX YUCETL.

JelictBurenbHbie yncina. CpaBHEHUE NEMCTBUTEIbHBIX YHCEIL.

ApudmMernueckuil KBaapaTHbIA KOPEHb.

YpasHeHue BUIa X2 = a.

CpoiicTBa apudMeTHUYECKUX KBaApaTHBIX KopHed. IIpeoOpaszoBanue
YHUCJIOBBIX BBIPAXKEHUH, COAEPKAILINX KBAIPAaTHbIE KOPHHU.

Yucaa u BprunciieHusi. CTeneHs ¢ HeJabIM MOKa3aTeaeM

CreneHb ¢ LETpIM OKA3aTEIEM.

CrangapTHas 3aluch YKCa.

Pa3mepsl 00BEKTOB OKpyX,arouiero Mupa (OT 3JE€MEHTAPHBIX YacTHIl J0
KOCMHYECKUX 00BEKTOB), JJIUTEIILHOCTH MPOILIECCOB B OKPYKAIOIIEM MUDE.

CBOICTBA CTENEHU C LETBIM ITOKA3aTEIEM.

11 TlpemycmarpuBaercsi yBeJqMUYEHHE YYeOHOrO BPEMEHM Ha HW3yd4EHME TEMATUYECKMX pasieloB «Uucna u
BBIYHCIICHUS» U «ANreOpandeckue BhIpaKeHUs». M3ydeHne nporpaMMHOIo MaTeprasia 1o TeMaTHYECKUM pasJiesiaM
«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM» NpeycMaTpuBaeTcst Ha 5-oM roay o0ydenus Ha yposae OOO.
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Auaredpandeckue Bbipaxxenus. KBaapatHsiid TpéxuiieH

KBagparneiii  TpéxwieH. PaznokeHue KBagpaTHOro TpEXWIeHa Ha
MHOKHUTEIIN.

AuireOpandeckue BbIpakeHUus. AJiredpanyeckas 1poob

AnreOpaundeckas ApoOb. JlomycTuMble 3HAaUEHHS IEPEMEHHBIX, BXOJISAIIUX B
anreOpanueckue BbIpaxkeHus. OCHOBHOE CBOMCTBO anredpanyueckoil Japolwu.
Coxkparienue apooeil.

Crnoxenue, BIYUTaHHE, YMHOKEHUE W JICJICHUE alnreOpandecKkux ApoOei.
[TpeoOpa3zoBanue BbIpaX)EHH, COEPKALINX alredpandeckue Ipoou.

O0001meHne U cUCTEMATH3ALMS U3YYEHHOT0 MAaTepHaJIa

[ToBTOpEHHE OCHOBHBIX MOHSATUM U METOJIOB Kypca 8 Kiacca, 0000IIeHue
3HAHUU.

9 KIIACC
(5-if rox 00yuenusi Ha ypoBHe O00) 2

YpaBHeHus U HepaBeHCTBA. KBanpaTHble ypaBHeHHUs

KBagpaTHoe ypaBHeHue. HenonHoe kBagpaTHOE ypaBHEHHE.

dopMya KOpHEN KBagpaTHOro ypaBHeHus. Teopema Buera.

Pemenue ypaBHeHUM, cBOASIIMXCA K KBajpaTtHbIM. [Ipocreiiine npoOHO-
palLMOHAJIbHBIE YPABHEHHUS.

Pemienne TeKCTOBBIX 3a/1a4 € IOMOIIBIO KBAaAPATHBIX YPABHCHUMN.

YpaBHeHus U HepaBeHCTBa. CucTEeMbl yPaBHEHM I

JIuneiiHOe ypaBHEHHE C JABYMsI IEPEMEHHBIMHU, €ro Tpaduk, MNpUMEpPHI
pelieHns ypaBHEHUH B LIEJIbIX YNCIIAX.

Pemienne cucreMm nByX JMHEWHBIX YPaBHEHHH C JBYMS IEPEMEHHBIMU.
[IpuMepB! pelieHusI CUCTEM HETMHENHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU.

I'paduueckas mHTEpIpEeTaIllMs YPAaBHEHUS C JBYMS NIEPEMEHHBIMU U CUCTEM
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPABHECHUM.

YpaBHenus u HepaBeHcTBa. HepaBeHncrBa

HucioBble HEPABEHCTBA U UX CBOWCTBA.

HepasenctBo ¢ onHON miepemMeHHOW. JIMHENWHBIE HEpPAaBEHCTBA C OJHOM
MEePEMEHHON U uX penieHre. CucTeMbl IMHEHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM
U VX PEIICHUE.

N300pakeHue pelieHus JMHEMHOr0 HEPAaBEHCTBA U UX CUCTEM Ha YMCIOBOM
IIPSIMOM.

@®yHkuun. OCHOBHbIE IOHATHS

[lonsitue ¢ynkuun. OO6nacTb ONpeAeieHUs U MHOXKECTBO 3HAUYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux pynkuun. CoiicTBa GyHKIMU, UX OTOOpaKeHUE Ha rpaduKe.

DyHkuuu. Yucaosbie QyHKUIMH

Urenne u noctpoenue rpadgukoB ¢pynkumid. [Ipumepsr rpadukoB GyHKIHMA,
OTPAKAOLIUX PEATBHBIE POLECCHI.

12 HpeﬂyCManI/IBaCTCSI YBCIIUYCHUC yqe6H0r0 BpEMCHM Ha HU3YYCHUC BCEX TEMATHUYCCKUX Ppa3aciioB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa 06y‘{€HI/I${.
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@DYHKIMY, OINUCHIBAIOIINE TMPSIMYI0O W OOpaTHYI MPONOPIMOHATHHBIC
3aBUCUMOCTH, UX Ipaduku. ['umnepdona.

I'padux GyHKIMM y = x2.

dynkuun y = x2,y=x3,y = VX, y = |x|; rpadmyeckoe perienue ypaBHeHui
Y CHCTEM YPAaBHEHUMU.

O0001meHne U cUCTEMATH3ANMSA U3YYEHHOT0 MaTepHaJia

[ToBTOpEHNE OCHOBHBIX MOHSATHM W METOAOB KypcoB 7, 8, 9 Kiaccos,
00001IIeH1E 3HAHU.

10 KITACC
(5-ii rox 00yuenust Ha yposae O0O) =

Yucaa v BbIuucaeHus. JleicTBUTEIbHbIC YU CIA

PannonanpHbie yncia, UppalMoHaIbHbIC YHMCIIa, KOHEYHbIE U 0€CKOHEUHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEUCTBUTEIBHBIX YUCEN; JECHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKYy MHOXKECTBOM JCUCTBUTEIBHBIX YUCEIl U MHOKECTBOM TOYEK KOOPAUHATHOU
IIPSIMOM.

CpaBHEHHME JIEUCTBUTENIBHBIX 4YHCEN, apu(METHUYEeCKHEe JACHCTBUA C
JICVUCTBUTEILHBIMH YHCIIAMH.

[TpubnmxEHHOE 3HAaUCHUE BEIMYUHBI, TOUHOCTh MPUOTUKEHUS.

Oxkpyrnenue yucen. [Ipuknaka u oleHKa pe3yabTaToB BEIUYNCICHUM.

YpaBHeHUS U HEPABEHCTBA. Y PABHEHUS C OAHOM MepeMeHHO

JIuneliHO€ ypaBHEHME. PemeHne ypaBHEHN M, CBOASIINXCS K JIMHEMHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHUM, CBOASIIMXCA K KBAJPATHBIM.
bukBaparHbie ypaBHEHUS.

[Ipumepsl pemieHWss ypaBHEHHM TPETbe U YETBEPTOW  CTEIEHEH
Pa3JI0)KEHUEM HA MHOKUTEIIH.

Pemenne qpoOHO-panimoHaIbHBIX YPaBHEHUH.

Petienre TeKCTOBBIX 3a7a4 anreOpandecKuM METOOM.

YpaBHeHus U HepaBeHCTBA. CHUCTeMbl yPABHEHH I

JIuneitHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpaduK.

CucremMa nByX JIMHEMHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU U €€ PELICHNE.
Pemenune cucreM IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHENHOE, & IPYrO€ — BTOPOU
CTEIICHH.

I'paduueckas uHTEpIIpeTaAlIUS CUCTEMBI YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

YpaBHeHnus u HepaBeHcTBa. HepaBeHncTBa

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

JIvHeHbIE HEPABEHCTBA C OJIHOW EPEMEHHOM U UX PELICHHUE.

CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHON U UX PEIICHUE.

KBanparHbie HepaBeHCTBA U UX PEILICHUE.

I'paduueckas mHTEpHpETAlIUS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

DOyHKIUU

3 HpeﬂyCManI/IBaeTCSI YBCIIMYCHUEC yqe6Horo BpEMCHM Ha HM3YYCHUEC BCEX TEMATHUYCCKUX Ppa3aciioB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa 06y‘{€HI/I${.
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KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabomna, koopauHaThl
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.

CrenenHble (yHKIMU C HaTypaJIbHBIMU NIOKA3aTENAMU 2 U 3, UX rpaduKu U
CBOWCTBA.

I'paduku pyukuuii: y=kx,y=kx+b,y = l;(, y=x2,y=x3 y=vx,y=|x|

Yucii0BbIe NMOCIEA0BATEILHOCTH

IIoHsATHE YKMCIIOBOM NOCIEN0BATEIBHOCTH.

3aaHue MOCIIE0BATEILHOCTH PEKYPPEHTHON popmysol u Gpopmysoil N-ro
YJIeHa.

ApudmeTrnueckas U reomeTpudeckas mporpeccur. Popmyasl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxkeHre 4ieHOB apu(METHUYECKOW M T€OMETPHUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPJMHATHOM MIOCKOCTH.

JIMHENHBIN U SKCIIOHEHIIUAIBHBIN POCT.

Cro>xHbBIE TPOLIEHTHI.

IloBTOpEHue, 06001IeHHe, CHCTEMATH3ANMS H3YYeHHOro MaTepuaiats

Yucna v BBIYUCIEHUS (3aIUCh, CPABHEHUE, JIEUCTBUS C JAEHCTBUTEIbHBIMU
YUCJIAMH, YMCIIOBas IpsiMas; IPOLEHTHI, OTHOLICHHs, IPOIOPLMH; OKPYTJIECHUE,
npUOIMIKEHUE, OLIEHKA; PEILIEHUE TEKCTOBBIX 3a/1a4 apu(METHUECKHM CIIOCOOOM).

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne ydeOHOrO Kypca «Anrebpa» B 7-10 Kimaccax JOJDKHO
oOecrieunBaTh JOCTUKEHUE YKa3aHHBIX HUXKE MPEAMETHBIX 00pa30BaTENIbHBIX
PE3YIbTATOB.

7 KIIACC

Yucia v BBIYMCICHUSA:

— BBITIOJIHATh, COYETAas] YCTHBIE U MUCHbMEHHbIC MPUEMBI, apUPMETHUECKUE
JEUCTBUS C PAallMOHATIbHBIMU YUCJIAMU;

— HAXOAWTh 3HAYCHHS UYMCIIOBBIX BBIPAKEHUN; MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH;

— MEePEXOUTh OT OHOU (OPMBI 3aITUCH YUCEN K APYro (mpeodpa3oBhIBATH
JECATUYHYIO TPOOh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOh);

— CpaBHMBATh U YIOPSII0YMBAThH pAllMOHATBHBIC YHUCIIA;

— OKPYTJIATh YHUCIIA;

— BBINOJIHATh TMPUKUIKY UM OILEHKY pe3yJibTaTa BBIUYMCICHUM, OIICHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM,

— BBITIOJIHATD JEUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMH TTOKa3aTEIIsIMH;

— TPUMEHATh TPHU3HAKK JICIUMOCTH, PAa3J0KEHHUE Ha MHOXKUTEIU
HATypaJbHBIX YUCEN;

14 TIpenycMaTpuBaeTCs MOBTOPEHKE 3JIEMEHTOB COEPKaHUs yueOHOM NUCIUILIMHEL, OCBaMBaBIIerocs Ha 1 — 5 rogax
o0yuenus Ha ypoHe OOO. JlomyckaeTcs pacnpeieieHue JaHHOTO MaTepHaa 0 COOTBETCTBYIOIUM TEMATHYCCKUM
paszienamM, oCBauBacMbIM Ha 6-oM roay ooydenus Ha yposHe O0O.
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— pemarh NPaKTUKO-OPUEHTUPOBAHHBIEC 337]a4H, CBSI3AHHBIE C OTHOILIEHHEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMHU; HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33/1a4 ¢ YYETOM OIPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpandecKue BbIPAKEHUS

— UCNOJIb30BaTh AJIreOpanvecKyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHATh
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuaa,

— HAxXOJUTh 3HAYECHMsSI OYKBEHHBIX BBIPAKEHUN IMpPHU 33JaHHBIX 3HAYEHUSX
NEPEMEHHBIX;

— BBINOJHATH MpPeoOpa3OBaHMs ILEJIOr0 BBIPAKEHUS B MHOTOYIEH
IpUBEIEHUEM TOJJOOHBIX CJIaraéMbIX, PACKPBHITHEM CKOOOK;

— BBIIOJIHATH YMHOKEHHE OJIHOWJIEHA HAa MHOTOWIEH M MHOTOWJIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH;

— OCYULIECTBJIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIHA C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0 MHOXKUTES, TPYIIIMPOBKHU CJIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOXEHHUS,

— MIPUMEHSTh IPE0OPa30BaHUsI MHOTOWIECHOB ISl PEILICHUS pa3IM4HbIX 3a7a4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON TPAKTHUKH;

— HCIIOJIB30BaTh CBOWCTBA CTENEHEH C HATYPAJIBHBIMU IIOKA3aTEISAMHU IS
peoOpa30BaHus BIPAKECHUII.

YpaBHeHus U HEpaBeHCTBA:

— pemaTh JUHEHWHbBIE YPABHEHUS C OJHOW MEPEMEHHOM, ITPUMEHSIS ITPaBUIIA
nepexoaa OT UCXOJHOTO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsaTs, siBasieTcs
JIM YUCIIO KOPHEM YPaBHEHUS;

— NPUMEHSTH rpaduyecKue METO/Abl IPU PEIICHUH JIMHEHHBIX YpaBHEHUHN U
UX CHCTEM;

— NoA0MpaTh MPUMEPHl Map YHCEN, SBJSIOUIMXCS PEIICHUEM JIHMHEHMHOIo
YPaBHEHUS C ABYMsI IEPEMEHHBIMU;

— CTPOUTh B KOOPJAMHATHOM IUIOCKOCTH TpauK JMHEWHOTO ypaBHEHHUS C
JIBYMsI TEPEMEHHBIMH; IMOJIb3YACh TpaUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS;

— pemaTh CUCTEMBI JIBYX JMHEHHBIX YPABHEHUN C JIByMs NEPEMEHHBIMH, B
TOM YHCIIe Tpaduueck;,

— COCTaBJISITh M peIlaTh JIMHEWHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
ypaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M ITOJy4YEHHBIN pe3yJIbTar.

Koopaunarel u rpagpuxku. ®yHKuuu

— Ha KOOpJAMHATHOM TMpsiMOMl M300pakaThb TOYKH, COOTBETCTBYIOIIHUE
3aJlaHHBIM KOOpJAMHATAaM, JIy4d, OTPE3KH, HMHTEPBAJIbI; 3alKMChIBATH YHCIOBbHIE
IPOMEXYTKU Ha aJIreOpanveckoM SI3bIKE;

— OTMEYaTh B KOOPJAWHATHOM MJIOCKOCTH TOYKH I10 3aIaHHBIM KOOPIHHATAM;
CTPOUTH rpaduku TMHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH Y = X;

— OIKCHIBaTh C TOMOIIBI0 (DYHKIMHA H3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsl, pPAacCTOSHUE; LIE€HA, KOJUYECTBO, CTOMMOCTH;
IPOU3BOAUTENLHOCTD, BpeMsi, 00bEM pabOTHI;
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— HAXOJUTh 3HaYeHUE QYHKIIUN 10 3HAYCHUIO €€ apTyMEHTa,;

— MOHUMATh TpadUuecKuil croco0 MpeaCTaBICHUs U aHaIn3a HHPOPMAIINH;
U3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TPadUKOB pEeaIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

8 KIIACC

Yuciia 1 BBIYUCJICHUA

— UCIOJIb30BATh HAYAJIbHBIEC MTPEACTABICHUSI O MHOKECTBE JEHCTBUTEIBHBIX
YyuCel JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM; N300pakaTh NEHUCTBUTEIIbHbBIC
YUCJla TOYKaMH Ha KOOPJAMHATHOU NPSMOWU;

— MPUMEHSITH MOHATHE apU(PMETUUYECKOrO KBAJIPATHOIO KOPHS; HAXOJUTh
KBaJpaTHbIE KOPHHU, UCIHOJIb3YSl MPU HEOOXOJUMOCTH KaJIbKYJSITOP; BBIMOJHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEWU;

— HCTIOJIH30BATh 3aMKCU OOJBIIMX M MAJIbIX YUCEN C MOMOIMIBIO TECITHYHBIX
npobeit u creneneit uncia 10;

AJire0panvecKue BbIPAKECHUS:

— TPUMEHATH I[IOHATHUE CTEIEHM C LEJNbIM I10Ka3aTeJieM, BbIINOJHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIIUX CTETICHU C LIEIbIM MOKa3aTeleM;

— BBITIOJIHATH TOXKJIECTBEHHBIEC MPEOOpa30BaHUs PAllMOHAIBHBIX BHIPAKCHHIM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMU U aJIreOpandecKUMH IpoOsIMH;

— pacKiaAbpIBaTh KBAAPATHBIA TPEXUJIEH HA MHOXKHUTEIIH,

— IPUMEHATH MPEe0OPA30BAHUS BBIPAKECHUMN NJI PEIICHUS Pa3IuYHBIX 3a/1a4
13 MaTE€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

9 KJTACC

YpaBHeHMs U HEPABEHCTBA!

— peuaTh JUHEUHBIE, KBaApaTHbIC YPAaBHEHUS U PAllMOHAIbHBIC YPABHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIBYMSI [IEPEMEHHBIMU;

— IPOBOAUTH MPOCTEUIIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YPABHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux MpecTaBlieHnit (yCTaHaBIUBaTh, UIMEET
JIM ypaBHEHUE WIIM CUCTEMA YPABHEHUN PELICHHUS], €CJIM UMEET, TO CKOJIBKO, U TIp.);

— MEPEXOJUTh OT CJIOBECHOU (OPMYIHMPOBKH 3a/layu K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4 IOJIYYEHHBIN PE3yJIbTaT;

— NPUMEHSTHh CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OILICHKHU;
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M HMX CUCTEMBI; HABaTh
rpadUyYecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBA pEIICHWA HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DYHKUNN:

— MOHMMATh U UCTOJIL30BaTh (DYHKIIMOHAIBHBIC MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAUCHMsI); OMPENEsITh 3Ha4YeHHE (YHKIHMH TIO0 3HAYCHUIO
apryMeHTa; OMPEeNsITh CBOMCTBA QYHKIIUU 110 €€ TpaduKy;

. k
— CTPOUTE rpaduKH d1eMeHTapHbIX QYHKIMH Buaa y =~y = x2,y=x3,y=

Vx, Y = [X|; OIICHIBATH CBOICTBA YHCIIOBOIL byHKIMU 110 €€ rpaduKy.
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10 KJIACC

Yucya 1 BbIYUCJIECHNA

— CpaBHUBATh U YIOPAIOYMBATh PAlIMOHATIBHBIE U UPPAITMOHAIIBHBIC YHCIIA;

— BBIMOJHATh apU(PMETHUCCKUE JCHCTBHUS C PAIMOHAIBHBIMH YHCIAMU,
coyeTas YCTHbIE M TMHUCbMEHHBIE TPUEMBI, BBINNOJHAThL BBIYHCICHUS C
HMppalOHaIbHBIMU YUCIIAMU;

— HAaXOJWTh 3HAYCHUSA CTENEHEM C ILENbIMU IOKa3aTelsIMU W KOpPHEH;
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAKCHHUI,

— OKpPYIJISITh JICCTBUTENIbHBIC YHCIA, BBINOIHATH MPUKHUIKY pe3yJbTara
BBIYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA!

— pemiaTh JUHEWHbIC U KBaJpaTHbIC YpaBHEHUSI, YPABHEHUS, CBOJAIINECS K
HUM, NpOCTEeIIne TPOOHO-pallMOHANIbHbIC YPABHEHHUS,

— pemaTh CUCTEMBI JIByX JUHEWHBIX YpaBHEHUM C ABYMs NMEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJTHO YPABHEHUE HE SIBJISCTCS JIMHEUHBIM,

— pelath TEKCTOBBIE 3aJlauyd ajareOpanyeckKuM CIOCOOOM C TIOMOIIBIO
COCTaBJICHUS YPABHEHMS UJIM CUCTEMBI JIBYX YPaBHEHUM C ABYMSI IEPEMEHHBIMU,

— IIPOBOJUTH MPOCTEUIIINE UCCIICIOBAHUS YPAaBHEHUN U CUCTEM YPABHECHUH, B
TOM 4YHCJIE ¢ IPUMEHEHUEM TpauUIeCKUX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET
JI ypaBHEHUE WJIM CUCTEMa YPAaBHEHUM PEIICHUS, €CJIM UMEET, TO CKOJIBKO, U TIp.);

— peliath JUHEWHbIC HEPABEHCTBA, KBAJApPATHBIC HEPABEHCTBA;, M300pakaTh
pelieHre HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aMUCHIBATH PEIICHHUE C MOMOIIbIO
CHMBOJIOB,

— pematb CHUCTEMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIONINE KBaJpaTHOE HEPABEHCTBO; H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YUCIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB,;

— HCIMOJIb30BaTh HEPABEHCTBA MPH PEIICHNUU PA3TUYHBIX 33/1a4.

DYyHKIUU:

— pacrio3HaBaTh (DYHKIIUH H3yYCHHBIX BUIOB. [loKas3pIBaTh CXEMaTHYECKU
pPacroyioKeHNEe Ha KOOPJAWHATHOM IMJIOCKOCTH rpadukoB ¢yHKIMA Buma: y = kx,

— k.2 — 2 = — o
y—kx+b,y—;,y—ax +bx +¢,y=x2,y=+x, Y = [X| B3aBHCHMOCTH OT 3HAYCHHIA

K02((PHUIIMEHTOB; ONMKCHIBATH CBOMCTBA (DYHKITHIA,

— CTPOUTH U U300paKaTh CXEMATHUECKH TpaPUKUA KBaIPATUIHBIX (PYHKITUH,
OIMHMCHIBATh CBOWCTBA KBAIPATHYHBIX (PYHKIHH 10 UX TpaduKam;

— pacrno3HaBaTh KBaJIPaTUIHYIO QYHKITUIO TI0 (hOpMYJIC, TPHBOIUTH IPUMEPHI
KBaJIPAaTUYHBIX (DYHKIMHA W3 PeaTbHOM KM3HU, (PU3UKH, TCOMETPHH;

Apudmerudeckasi U reoOMeTPUIECKasi MPOTPECCHH,

— pacrio3HaBaTh apU(METHUCCKYI0 W TEOMETPUYCCKYIO TPOTPECCHH TIPH
pa3HBIX Ccroco0ax 3aaHus,

— BBITIOJHATH BBIYMCJICHUS C HCIIOJNB30BaHUEM GOpMyn N-TO diieHa
apu(PpMETUIECKON 1 TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB,;

— M300pakaTh WICHBI TOCIEIOBATEIHPHOCTA TOYKAMHU Ha KOOPIWHATHOM
MJIOCKOCTH;

— pemiaTh 3a7a4u, CBSI3aHHBIE C YUCJIOBBIMU TIOCIICIOBATEIHHOCTSIMH, B TOM
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YUCJIe 33/1a4M U3 PEATbHOMN JKU3HU (C UCIIOTB30BAHUEM KaNIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHH).



7 KIIACC

TEMATHUYECKOE IINTAHUPOBAHHUE

TeMarndeckoe IIaHUPOBAHUE 10 aaredpe MpeacTaBiIeHo 1o rojgam ooydenus (7—10 kimaccor).

OcCHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH Ka)K0M TEeMbl U HAIPaBJICHBI HAa TOCTHXKEHHE
TUTAHUPYEMBIX pe3yNbTaToB 0oOydeHus. [lepedyeHb BUIOB JEATEIBHOCTH MOXKET OBITh paCIIUpPeH WM COKpalléH — C Y4ETOM
BO3MOKHOCTEH U OTpaHMUYEHUI 00YJaronuXcs, 00yCIOBICHHBIX CTPYKTYpPOU HapyIICHUS MPHU MATOJIOTHH CIyXa.

Oo0uree koimmuecTtBo yacoB — 102 gaca.

Tembl (TeMaTHYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

Yucia ¥ BLIYHCJIEHHUS.
PanmonaabHbIE YHCIIA
(25 9)

ITonsiTHE PALIMOHAIBHOTIO YUCIIA.
Apudmernueckue JIEUCTBUS c
paLMOHAIbHBIMU YHCIIAMHU.

CpaBHeHue, ynopsI04MBaHUE PALIMOHATIBHBIX
YHCell.

CreneHs ¢ HaTypaJIbHbIM I10KA3aTEJIEM.

Pemenne oOCHOBHBIX 3amad  Ha JpoOw,
HPOLIEHTHI U3 PEATbHOMN MPAKTUKH.
[Mpu3Haku  JETMMOCTH, PAa3JIOKEHUS  Ha

MHOKUTEH HaTypaJIbHbIX YUCEIL.
Peanbubie 3aBucumMoctu. Ipsimast u oOpatHast
[IPONOPLUOHAIBHOCTH.

B meuenue yuebmoco 200a: MOHUMATh, MPUMEHATH B CaMOCTOSITEIHHOMN
peuy, BOCIPUHUMATh (CIIyXO3PUTENIHO W/WIM Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpEUYeBOIO pa3BUTHS OOy4yaroUIMXcs) M JOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTHUECKYI0 U TEPMHUHOJIOIMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKY [0 OpraHu3aluy Yy4eOHOW J1eATeIbHOCTH.
Beimonuate ¢onetnueckyro 3apsiiky. Mcnonb3oBaTh JaKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIECHHUS.

Ilo oxonuanuu kadxcoou yuebOHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 110 OpraHU3aluK y4eOHOH e TeIbHOCTH.
CucrematuszupoBaTh W oOoramarb 3HaHUS 00 OOBIKHOBEHHBIX U
JIECATUYHBIX APOOSX.

CpaBHuBaTh U  ymnopsaouuBaTh  JpoOH, MpeoOpa3oBbIBas  INpHU
HEOOXOIMMOCTH JIeCATUYHbIE APOOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B
JIECSITUUHBIE, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO IPOOb.

[TpumeHnsaTh pazHOOOpa3Hble COCOOBI M MPUEMBI BBIYUCICHHS 3HAUYEHHM
JPOOHBIX BBIPAXKEHUH, COJEPKAIINX OOBIKHOBEHHBIE U AECATUYHBIE IpOOH:
3aMEHATh NpPU HEOOXOJUMOCTH JAECATHUHYIO ApOOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JIECITUYHOM, IPUBOJUTH BhIpakeHHE K (opMme, Haubosee
yI0oOHOW Ui BBIYUCIEHHUH, MpeoOpa3oBhIBaTh JPOOHBIE BBIPAKEHUS Ha
YMHOXEHHE U JeJIeHuEe AECATUYHBIX JApoOed K AEUCTBUSIM C UEIbIMU
YK CIIaMHU.

[IpuBouTh yMcliOBblE U OYKBEHHBIE NMPUMEPHI CTENEHH C HATYpaJlbHBIM
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MoKasarejeM, OOBSCHSS 3HAYCHUS OCHOBAHHS CTEMEHU M IOKa3aTems
CTCIICHM, HAaXOAWTh 3HAYEHHUs crTermeHed Buma a™ n (a — moboe
paloHaAIFHOE YKCII0, N — HATYPAIBHOE YHCIIO).

[ToHrMaTh CMBICI 3aTICH OOJIBIIMX YHCEN C MOMOIIBIO IECATHYHBIX ApoOeit
U creneHed uncna 10, IPUMEHSTh UX B pEalIbHBIX CUTYaIUSX.
[IpuMmeHsITh TpU3HAKH  JCTUMOCTH, Pa3lIOKEHUsS Ha
HATYpPaIbHBIX YHCEIL.

Pemarp 3a1aun Ha 9acTH, TPOIEHTHI, TPOMOPIIUHN, HA HAXOXKICHHUE JIPOOU
(IpolieHTa) OT BEIMYHMHBI U BEJIMYMHBI 1O €€ ApoOu (MpOIEHTY), ApodHu
(mporeHTa), KOTOPBII COCTABIISIET OJIHA BEIMUYMHA OT Ipyroi. IlpuBoauts,
pa3duparh, OlEHUBATh PA3JIUYHbIC PEUICHUS, 3aIIMCH PEIICHUN TEKCTOBBIX
3a1ad.

PacniosHaBath ¥ OOBSACHATH, ONHUPAsCh HA ONPEACICHHS, MPSIMO
POTMOPITMOHAIILHBIC U O0PATHO TMPOTOPIMOHATBHBIE 3aBUCHMOCTH MEXTY
BEJIMYMHAMU;; IPUBOIUTH TPUMEPBI ATUX 3aBUCIMOCTEH U3 PEAIbHOTO MHPA,
U3 JPYTUX Y4eOHBIX IPEIMETOB.

Pemrate TMpakTUKO-OpUEHTHPOBAHHBIC 3aJa4d Ha JIPOOH,
IPSIMYIO U 00OpPaTHYIO IPOMTOPIIMOHATILHOCTH, TIPOTIOPITUH.

MHOXUTCIN

IMPOUCHTHI,

AJaredpanyeckue
BbIpaxkenus (27 4)

bykBennble  BblpaxkeHus.  IlepemeHHBbIE.
Honycrtumslie 3HAYEHHUS IIEPEMEHHBIX.
DopMyIIbL.

[IpeoOpazoBanne OYKBEHHBIX BBIpAXKEHUII,
packpeITHe CKOOOK M NMpHUBEIEHUE MOJA00HBIX
CJIaraeMblX.

CBoiicTBa  CTENEHH C  HaTypaJbHbIM
ITOKa3aTeJIEM.

MHorouseHsl. Cnoxenue, BBIUYUTAHMUE,
YMHOKEHHE MHOTOYJIEHOB. DopmyJibl
COKpAIlEHHOI0  yMHOXeHUusA. PazmoxeHue

MHOTI'O4YJICHOB Ha MHOXXHUTCIIN.

OBnaners anreOpanueckoil TEPMUHOJIOTHUEH U CUMBOJIMKOM, TPUMEHATD €€
B IIPOIIECCE OCBOCHUS Y4€OHOTO MaTepHara.

Haxomuth 3HaueHusi OYKBEHHBIX BBIPQKEHHMH MpPHU 33aJaHHBIX 3HAYCHUAX
OYKB; BBITIOJIHATH BEIYUCICHUS 110 (hOpMyTIaM.

BoimonHATe  mpeoOpazoBaHUs  IENIOTO  BBIPAKEHHUS B
MIPUBEACHUEM MOJIOOHBIX CIIaraéMbIX, PACKPHITHEM CKOOOK.
BbBINOAHATE YMHOKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOrO4YJIeHa Ha
MHOTOYJIEH, TPUMEHATH POPMYJIBbI KBaJipaTa CyMMBbI U KBaJ[paTa pa3HOCTH.
OcCylecTBIATh  pa3iiOKEHWE MHOTOWIEHOB HAa MHOXHUTEIN IYTEM
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTENS, TMPUMEHEHUsS (OPMYIIbI
Pa3HOCTH KBaJpaToB, (POpMyJI COKpPAILIEHHOTO YMHOXEHHUS.

[IpumensTH Mpeodpa3oBaHre MHOTOWICHOB JIJISl pEIICHUS PA3INYHBIX 3a/1a4
13 MaTeMaTUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MPAKTUKH.
3HAKOMUTBCS C HCTOPHEN pa3BUTUS MAaTEMATHKHU.

MHOT'OYJICH
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YpaBHeHnus "
HepaBeHcTBa (20 4)

VYpaBHeHue, mpaBwiia  TIpeoOpazoBaHUs
ypaBHEHHUS, PABHOCUJILHOCTh ypaBHEHUI.
JIuneliHOEe ypaBHEHUE C OAHOW IEPEMEHHOM,
pelieHue JMHEWHBIX YypaBHEHUW. Perienue
3a/1a4 C IIOMOILBIO YPaBHEHUM.

JluneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU
U ero rpaduk.

CucremMa JIByX JUHEUHBIX YPaBHEHUH C ABYMS
NepEeMEHHBIMHU.

Pemenne cucteM ypaBHEHHMH CIIOCOOOM
MIOJICTAHOBKH M CIIOCOOOM CJIOXKEHHUSI.

Pewmrats nuHENHOE ypaBHEHHE C OJHOM IEPEMEHHOM, NIPUMEHss IPaBUIIa
1epexo/a OT UCXOJHOI'O YPaBHEHUS K paBHOCHWIIBHOMY €My 0oJiee IpocToro
Buza. [IpoBepsTh, SBIAETCSA JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IlonGupars mpuMepbl Nap 4YMCceNd, SBISIIOIUXCA PELICHHEM JMHEHHOro
YPaBHEHUS C ABYMs IIEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IIOCKOCTH TpadUK JIMHEHHOrO YpaBHEHHUS C
JIBYMsl TEPEMEHHBIMH; TMONB3YACh TIpadUKOM, TPUBOIUTH HPUMEPHI
pELIeHNs ypaBHEHUS.

Haxomuths pemieHre CHUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUH C JByMs
IIEPEMEHHBIMH.

CocraBndTh U peuiaTb ypaBHEHHE WJIM CUCTEMY YPABHEHHH IO YCIIOBHUIO
3ala4d, HHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
IIOJIYYEHHBIN pe3ynbTar.

Koopaunartpl u | KoopanHara Touky Ha NpsMOM. Ha xoopaunatHOW mnpsMoi u300pa)xkaTb TOYKH, COOTBETCTBYIOLIHE
rpagpuku. DydHkunum | Yucnosble npoMexyTku. PaccrositHue Mexay | 3aJaHHbIM KOOpJMHATaM, Jy4H, OTPE3KH, MHTEpBaJIbl; 3alMChIBaTh UX Ha
(24 9) JBYMsI TOUKaMU KOOPJUHATHON MPSMOIA. anreOpanvIecKoM S3bIKE.
[IpsimoyronbHast cuctema KoopauHaT Ha | OTMeuyaTh B KOOPJIAMHATHON MJIOCKOCTU TOYKH IO 3a/IaHHBIM KOOPAMHATAM;
wiockoctd. Ilpumepsl rpadukoB, 3aJaHHBIX | CTPOUTH I'paMKU HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHbIX ((OpMyJIaMH, B TOM
dopmynamu. YUteHwe TrpadUKOB PEANBHBIX | YUCIE C TIOMOIIBIO MU(PPOBBIX JTA0OPATOPHUH.
3aBUCUMOCTEH. [IpuMeHsTh, M3y4aTh NPEUMYIIECTBA, HHTEPIPETUPOBATH TI'papHUuecKuii
[Tonstue  ¢ynkuumu. Ipadux  ¢GyHKOUM. | cmocod MpeAcTaBIeHUS W aHajdu3a Pa3HOOOpa3HOM  KU3HEHHOU
CaoiicTBa (hyHKIMH. UHpOpMaLIUH.
Jluneiinas ¢yakuus. Iloctpoenue rpaduka | OcBauBaTh  MOHSATHE  (PYHKIIMH,  OBIajeBaTh  (YHKIIMOHAIBHOMN
auHelHoW  ¢yHkumu. ['paduk  GyHKUIUU | TEpPMUHOIOTHEH.
y = |x]. Pacnio3naBath nuHeiHy0 QyHKImo0 Y = KX + b, onuceiBath €€ CBOWCTBA B
3aBHCHMOCTH OT 3Ha4YeHHi kodddurmentos K u b.
Ctpouts rpaduku JTuHEHHOW QyHKINH, QyHKIUH Y = |X|.
Hcnonb3oBatk uppOBEIE pecypehl A MOCTPOSHHs TpapUKoB QYHKIUN U
n3y4eHus ux cBOWCTB. [IpMBOIUTE IpHUMEPHI JIMHEWHBIX 3aBUCHMOCTEH B
peaJIbHBIX MpoLEcCax U SBICHUSIX.
IloBTOpPEHME u | [loBTOpEeHHE OCHOBHBIX MOHATUH W METOJOB | BbiOUpaTh, NpPUMEHATH OLEHUBATh CHOCOOBI  CPaBHEHMsI  4HCEN,

00001eHnne (6 1)

Kypca 7 Kkiiacca, 0000IIeHe 3HAaHUH.

BBIUUCIICHUH, TpeoOpa30BaHUl BEIpAKEHUH, pEIlICHHs YPAaBHECHH.




50

OcylecTBIATh CAMOKOHTPOJIb BBIIOJIHSEMBIX JEMCTBUM U CaMOIPOBEPKY
pe3yJiibTata BRIYUCICHUN, TPeoOpa3oBaHui, IOCTPOCHHUIA.

Pewrats 3amaun U3 peanbHOM JKU3HU, IPUMEHATH MaTEMAaTUYECKUE 3HAHUSA
JUISL peLeHUs 3a/1a4 U3 IPYTruX NpeaIMeETOB.

Pemate TekcTOBBIE 3a/aud, CpPaBHHUBATH, BHIOMPATH CIIOCOOBI PEIICHHS
3a/1a4u.




8 KUIACC

OO011ee KOJIMYECTBO YacoB — 68 vacos.
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Tembl (TeMaTHYECKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH 06yqammnxcﬂ

0JIOKU/MOLYJIN)
UYucaa u Bprunciaenusi. | KBagpaTHsiii KopeHb U3 yncha. B meuenue yuebnoeo 2o0a: moHUMAaTh, MPUMEHITH B CAMOCTOSTEIHHOU
Kpaaparauble kopum | [lonstue 00  uppalMOHATIBHOM  YHCIE. | peYH, BOCIPUHUMATH (CIYyXO3PUTEIBHO U /MU HA CIyX C y4ETOM YPOBHS
(22 9) JlecsiTuunbie TPUOIMKEHUS UPPAITMOHATIBHBIX | CIIYXOPEUEBOTO Pa3BUTHS OOy4YalONIMXCS) W JIOCTATOYHO BHATHO W

Yucel.

JlericTBUTENbHBIE YyHucIa.
JENCTBUTENbHBIX YHCEI.
ApudpmeTnueckuil KBaJpaTHbI KOPEHb.
YpaBHeHue Buja x2 = a.

CpaBHeHue

CpoiicTBa  apuU(PMETHUECKUX  KBaJIPATHBIX
KOpHEH. [IpeobpazoBanue YHCIIOBBIX
BBIDOKCHUH,  COJEpXalUuX  KBaJpaTHbIC
KOpPHHU.

€CTECTBCHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIEeKCHKY IO OpraHM3aluyd Y4eOHOH JeATeNbHOCTH.
Beimonuate ¢onerndeckyro 3apsiky. Mcnonb3oBaTh JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
@opMynHMpoOBaTh  ONPEAEICHUE  KBAaJpPaTHOTO  KOPHSI W3  YHCIA,
apu(pMeTHYECKOro KBaJpaTHOI0 KOPHSI.

[IpumeHsaTh oOmnepanuio H3BJIEUEHUS KBAaJPAaTHOTO KOPHSA U3 4YHCIA,
UCIIOJIB3YS MPU HEOOXOIUMOCTH KAJIbKYJISATOP.

OueHuBaTh KBaJpaTHbIE KOPHU ILEJIBIMM YHUCIAMU M JECSITUUYHBIMU
IpoOsIMHU.

CpaBHUBaATh U yNOPSJIOUYMBATH paIlMOHAJIbHBIE U HUppallOHAIbHBIE YHCIA,
3alMCaHHbIE C TOMOUIBIO KBaPATHBIX KOPHEH.

HccnenoBars ypaBHEHHE x2 = a, HAXOIUTh TOYHBIE ¥ IPUOIIMKEHHBIE KOPHH
npu a > 0.

HccnenoBate cBOWCTBA KBAJpPATHBIX KOpPHEH, IPOBOMS
HKCHEPUMEHTHI C UCTIOIb30BaHUEM KAJIBKYIATOPA (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(PMETHUECKUX KBAJIPATHBIX KOPHEH; MPUMEHSATh
UX JJ1s IpeoOpa3oBaHMsl BEIPAXKEHUH.

BoinonHATe mpeoOpa3oBaHUs BBIPAXKEHWM, COJEpKAIlIMX KBaJpaTHbHIE
KOpPHU. BbIpakaTb mepeMEeHHbIE W3 T'€OMETPHYECKUX U (U3NUYECKUX
hopmyi.

BbluncnsaTe 3HAUEHUS BBIPAKEHUM, COJEPKAIMX KBAJpaTHbIE KOPHH,

YHUCJIOBBIC




52

HCIIOJIB3YA IPpHU H€O6XOI[I/IMOCTI/I KaJIbKYIIATOP.

Hcnons3oBathk B X04€ pEIICHHA 3aJad J3JICMCHTAPHBIC IIPEACTaBJICHUA,
CBA3aHHBIC C HpI/IGJII/I)KéHHBIMI/I 3HaA4YCHUSAMU BCIIMYHMH.

3HAKOMHUTECS C HCTOpHGfI Pa3sBUTHA MAaTCMATUKU.

Yucsa 1 BbIYMCIEHUS.
Crenenb ¢ HeJabIM
nokasaresiem (11 u)

CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
CrangapTHas 3alKCh YHUCTA.

Pasmepsl 00bEKTOB OKpykaromero mupa (ot
JJIEMEHTApHBIX YacTHI JI0 KOCMHUYECKHX
O00BEKTOB), UIMTEIBHOCTH MPOIECCOB B
OKpYXKaIOIIEeM MHpE.

CBOIiCTBa CTETIEHU C LEJBIM MTOKA3aTeIEM.

DOpMyIUPOBATH ONPEACIECHUE CTEIIEHU C LIEIBIM ITI0OKA3aTEIIEM.
IIpencraBnsaTh 3anuch OOJNBIIMX M MaJbIX YUCENl B CTAHAAPTHOM BHJE.
CpaBHUBaTh uKcia U BEJIMYUHBI, 3alIMCAHHBIE C UCIIOJIB30BAHUEM CTEIIEHU
10.

Hcnonp3oBark 3amuch 4YuCENl B CTaHAAPTHOM BUIE I BBIPAXKEHUS
pa3MepoB 0OBEKTOB, JJIUTEILHOCTH IIPOLIECCOB B OKPYXKAIOIIEM MHUPE.
DopMyIupoBaTh, 3aIMCHIBATh B CHMBOJINYECKOH (hOpME U MILTIOCTPUPOBATH
IIpUMEpaMH CBOWCTBA CTEIEHU C LIENIBIM [I0KA3aTEIIEM.

[IpumensTh cBOMCTBAa cCTENEHU s MpeoOpa3oBaHUsl BbIPaKEHUH,
COJIEp/KallMX CTENEHU C LEJIbIM I0Ka3aTrelaeM. BBINOoIHATh ACUCTBHS C
YHClIaMH, 3allUCaHHBIMM B CTaHAApPTHOM BuUJE (YMHOXXEHHUE, IeJICHUE,
BO3BE/ICHUE B CTEIEHB).

Auredpanyeckue KBagpartHslii TPEXWIEH. Pasnoxenne | Pacno3HaBare KBagpaTHbIM TPEXUIEH, YCTAHABIMBATH BO3MOXKHOCTH €O
BbIPaKeHH . KBaJIpaTHOI'O TPEXWIEHA HA MHOKUTEIIH. pa30XKEHUS HA MHOXKUTEIIH.
Ksaaparusblii PacknanpiBaTh Ha MHOKUTEIU KBAaJAPATHBIA TPEXWIECH C HEOTPHULIATEIIBHBIM
TpéxuieH (7 4) JUACKPUMHUHAHTOM.
Aaredpanyeckue Anrebpanyeckas pOOb. Jomnyctumble | 3anucbiBaTh anredpanyeckue BoipakeHus. Haxoauts o0maacTs onpeneneHus
BBIPasKCHHS. 3HAUEHUS  NEPEMEHHBIX, BXOASIIMX B | PALIMOHAIBHOTO BBIPAXKCHMS.
Aaredpanueckas anreOpandeckue  BbIpakeHUs.  OCHOBHOE | BBIMONHSTH YKCIOBBIE MOJACTAHOBKY U BBIYMCIATH 3HAUEHUE IpOOH, B TOM
ApPOOb (22 1) CBOMCTBO anreOpanyeckon JpoOu. | YucIIe C MOMOIIbIO KaJIbKYIATOpPA.
CoxkpaiieHue 1po0ei. DopMyIHpOBaTH OCHOBHOE CBOMCTBO are0pandeckoil Apoou 1 MPUMEHSTh
CrnoxeHue, BBIYMTAHUE, YMHOXEHHE U | €ro JJisi mpeoOpa3oBaHus IpoOeH.
JIeTIeHUE anredpanvecKkux npobeil. | BoimonHATh neicTBUS ¢ anredpanyecKuMu ApoOsIMU.
[TpeoOpa3oBanue BbIpaxkeHUH, coaepkamux | [IpumeHsTs nmpeoOpa3oBaHUs BBIpAKEHUN AJIs pelieHus 3aaad. Beipaxarthb
anredpandeckue Ipoou. nepeMeHHble U3 GpopMyl (PU3NYECKUX, TEOMETPUUECKUX, OMUCHIBAIOIINX
OBITOBBIC CUTYAITNH).
IloBTOpPEHME u | [loBTOpEeHHE OCHOBHBIX MOHATUNA W METONOB | BbiOupaTh, NpPUMEHATH  OLEHUBATh CHOCOOBI  CpPaBHEHMSI  4HMCEN,

00001eHne (6 1)

Kypca 8 kiiacca, 0000IIeHe 3HAHUH.

BBIUUCIICHUH, TpeoOpa30BaHUl BEIpAKEHUH, pEIICHHs] YPAaBHEHHA.
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OcylecTBISTh CAMOKOHTPOJIb BBIMOTHSAEMBIX JEHCTBUNA U CaMOIPOBEPKY
pe3yibTaTa BEIYUCICHUN, TPpeoOpa30BaHM, TOCTPOCHUM.

Pemiate 3aaun U3 peanabHOM KU3HU, IPUMEHSIThH MAaTEMAaTHYECKUE 3HAHUS
JUISL pellieHus 3a]1a4 U3 IPYTUX IPEeIMETOB.

Pemarh TekCTOBbIC 3aaud, CpPaBHHBATh, BHIOMpATh CIIOCOOBI PEIICHUS
3aJ1auH.
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Tembl (TeMaTHUYECKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

0JIOKU/MOLYJIN)
YpaBHeHnus u | KBagpatnoe ypaBHEHHUE. Henonuoe | B meuenue yuebnHoeo 200a: TOHUMATh, MPUMEHITH B CAMOCTOSTEIHHOU
HepaBeHCTBA. KBaJ[paTHOE ypaBHEHHUE. peyH, BOCIIPUHUMATH (CIYyXO3PUTEIBHO W/UIW Ha CIyX C y4ETOM YPOBHS
KBaaparubie dopmyna KOpHEH KBagpaTHOTO YPAaBHEHHS. | CIIyXOPEYEBOTO pA3BUTHUS OOYYAIOIIMXCS) M JIOCTATOYHO BHSATHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienue  ypaBHeHHMil, CBOIOAIIMXCS K
KBaJIpaTHBIM. [Ipocreiimue JpoOHO-
palMOHAJIbHbIE YPABHEHUS.

PemeHne TEKCTOBBIX 3aJady € IOMOIUIbIO
KBaJPaTHBIX YPaBHECHUM.

€CTECTBCHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIEeKCHKY IO OpraHM3aluyd Y4eOHOH JeATeNbHOCTH.
Beimonuare ¢onerndeckyro 3apsiky. Mcnonb3oBath JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIECHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
PacnioznaBath KBaJipaTHbIE YPaBHEHMUS.

3anuceiBaTh  QOpMyTy KOpPHEM KBaApaTHOTO ypaBHEHHS; peliarh
KBa/IpaTHBIC YPABHEHUSI — MTOJIHBIC U HE TIOJIHBIE.

[IpoBoauTh mpocteiiiye ucciae10BaHus KBaIpaTHbIX YPaBHEHUH.

Pemate  ypaBHEHMs, CBOJSIIMECS K  KBaJpaTHBIM, C IOMOIIbIO

npeoOpa3oBaHUil U 3aMEHON TIEPEMEHHOM.

Habumronate u aHanmu3upoBaTh CBS3b MEXKIY KOPHAMHU M KO3 duireHTaMmu
KBaJIpaTHOT'O ypaBHEHUS.

®opmynupoBaTh TeopeMy Buera, a Takke 00paTHYI0 TeOpeMy, IPUMEHSTh
9TH TEOPEMBI JIJIsl pELICHMS 3a/1a4.

Pemate TekcTOBBIE 337a4M anreOpaMyecKUM CIIOCOOOM: MEPEXOAUTh OT
CJIOBECHOM (DOpMYITMPOBKM YCIOBUS 3aJauydl K anreOpandeckoil Mopaesu
NyTéM COCTABIIEHHS YpPAaBHEHHUS;, pelIaTb COCTABJIEHHOE YpaBHEHMUE;
MHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMUTHCS C UCTOPHEN pa3BUTHUS AIreOpHl.

YpaBHeHust
HepaBeHCTBA.

JIuneliHoe ypaBHEHHE C IBYMs IIEPEMEHHBIMY,
ero rpaduk, mpuMepsl pelieHus] ypaBHEHUH B
L[EJIbIX YUCJIAX.

Pacnio3naBaTh TUHENHBIE YPABHEHUS C JBYMS IIEPEMEHHBIMU.
Crpoutp rpadvku JHMHEHHBIX YypaBHEHHWH, B TOM YHCJIE HCIONb3YS

1M (POBBIE PECYPCHI.
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Cucrembl ypaBHeHHIl
(15 4)

Pewenne cucrem IByX JTUHEHHBIX YPaBHEHUU
¢ nByMs nepeMeHHbIMH. [Ipumeps! perieHus
CUCTEM HEIMHEHWHBIX YpPAaBHEHHMM C JByMs
IIEPEMEHHBIMH.

['paduueckass WHTEpHpeTanusi ypaBHEHUS C
JIBYMsI IEPEMEHHBIMU U CHUCTEM ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Penmienne TEKCTOBBIX 3azad C IOMOILBIO
CHUCTEM YpaBHEHUM.

Paznuuate nmapasenpHble U MEPECEKAOUIUECS MPSIMBIE IO UX YPABHEHUSM.
Pemate cucteMbl ABYX JIMHEHMHBIX YpaBHEHHH C JBYMS NEPEMEHHBIMHU
MOJICTAHOBKOM M CIIOKCHHEM.

Pemate mpocteiinme cuctembl, B KOTOPBIX OJHO U3 YPABHEHUM HE SIBISETCS
JIMHEHHEBIM.

[IpuBOoUTH rpadUUECKyt0 UHTEPHPETAMIO PEIICHUS YPaBHEHUS C JIBYMS
IIEPEMEHHBIMU U CUCTEM YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemiate TekCTOBBIC 3a/1a4u ANTreOpPandIecKUM CIIOCOOOM.

YpaBHeHust U
HepaBeHCTBA.
HepaBencrna (14 4)

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.
HepaBenctBO ¢ OOHOM  IIEPEMEHHOM.
JIuneiinble HEpaBEHCTBA C OJIHOM IEPEMEHHON
u ux pemeHue. Cucrembl JMHEWHBIX
HEPAaBEHCTB C OJHOM IIEPEMEHHOM M HX
pelieHue.

N300paxkeHue peleHus JMHEWHOT O
HEpPAaBEHCTBA W HUX CHUCTEM HA YHUCIIOBOU
TIPSIMOMU.

@opMynHpOBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB, MJUIFOCTPUPOBATH UX HA
KOOpAMHATHOM NPSMOH, TOKa3bIBaTh aJlreOpanuecKH.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3aa4.

Pemate nuHelHBIE HEpaBEHCTBA C OJHOM IEPEMEHHOH, H300paXkaTh
pelIeHNE HEPABEHCTBA HA YMCIIOBOM MIPSIMOIl.

Pematp cuctembl JTMHEMHBIX HEPABEHCTB, M300pa)aTh PELICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOU MPAMOM.

®ynkuuu. OCHOBHbIE
noHsiTus (6 4)

[Tonsitre Gpynkmuu. O6IACTh ONPEIEICHUS H
MHOXecTBO 3HaueHui ¢yHkiuu. CrnocoObl
3a1aHus QyHKIUH.

I'papux ¢ynxmuu. CpolicTBa (yHKUMH, HX
oToOpakeHue Ha rpaduke.

Hcnonp30Bath GyHKIMOHATBHYIO TEPMHHOJIOTHIO M CUMBOIITUKY.

Bbruucnare  3HaueHus — QyHKUMH, 3agaHHBIX  (opmynamu  (TIpH
HEOOXOJIMMOCTH MCIIONb30BaTh KaJbKYyJSATOp); COCTaBIATh TaOJIMILIBI
3HaYeHUH PYHKLUH.

Ctpouts 1o Toukam rpauku GyHKIHM.

OmnwuceiBaTh  CcBOMcTBa (YHKIMH Ha OCHOBe €€ Tpaduueckoro
IIPEJCTABICHHUS.

Hcnonp30BaTh GyHKINOHATIBHYIO TEPMUHOIOTHIO U CUMBOJIUKY.
UccnenoBats mpumepsl rpa@uKoB, OTPaKAIOIIUX peajbHbIE MPOLECCH U
saBieHusA. [IpUBOIUTE TpPUMEpPHI IPOLECCOB U SBICHUN C 3aJaHHBIMU
CBOMCTBAMH.

Hcnonb30BaTh KOMITBIOTEPHBIE NMPOTPaMMbl ISl MOCTPOEHHs TpauKOB
(GYHKIUHN ¥ U3y4eHHs] UX CBOWCTB.
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DOyukuuu. Yuciaosbie

YreHnne u mocTpoeHue rpadukoB (HyHKIIMMA.

Pacno3naBate BHIBI U3y4daeMbIX (GyHKUMN. [loka3piBaTh cXeMaTHYECKH

bynxumu (10 4) [Tpumeps! TpaduKOB YHKIMH, OTPAKAIONIMX | HONOKEHHE Ha KOOPAMHATHOI M1ockocTH rpadukoB GYHKIMI BUaa: y = x2,
peabHbIE TPOIECCHI. y=x3y =X, y=|x|.
@yHKUMY,  ONMCBIBAIOIIMEC  NPSIMYIO U | Mcnonws3oBaTh  (DyHKIMOHANBHO-TpaduUecKue  HpeJACTABICHHA I
00paTHYIO MPONOPUMOHAIBHbBIC 3aBUCHMOCTH, | peleHus U HCCIEeI0BAHNS YPABHEHUH U CHCTEM YpaBHEHHIL.
ux rpapuku. I'mnepborna. [MpumensTh POBBIC PECypChl s MOCTPOSHUS TPadUKOB (HYHKITUH.
Ipaduk GpyHKIUH y = X2,
Oynkmn y = x2,y = 23,y = Vx, y = [x];
rpaguyeckoe perieHue YpaBHCHUM U CHCTEM
YpaBHEHUM.

IloBTOpPEHUE u | [loBTOpEeHNE OCHOBHBIX IMOHATHH M METOJOB | BeiOMpaTh, NPHUMEHATh, OIEHHBATh CIOCOOBI  CPAaBHCHHS  YHCEII,

00001menne (6 1)

KypcoB 7, 8, 9 kimaccoB, 0000IICHIE 3HAHHIA

BBIYHMCIICHHH, TIPe00pa30BaHM BEIPAKECHUH, PEIICHHS YPAaBHEHHIA.
Ocy1ecTBIATh CAMOKOHTPOJIb BBITOJIHAEMBIX JEUCTBUM U CaAMOIPOBEPKY
pe3yJiibTata BRIYUCIICHHN, IPe0Opa30BaHUM, IIOCTPOCHHUIA.

Pematp 3amaun U3 peajabHON KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISL peIeHus 3a/1a4 U3 IPYrux NpeaIMeTOB.

Pemate TekcToBBIE 3a/laud, CpPaBHHUBATh, BHIOMPATH CIIOCOOBI pEILIECHUS
3a/1a4u.




10 KITACC

OO01ree kommuecTBO 4acoB — 136 yacos.

57

Tembl (TeMaTHYeCKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/JBI 1€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

0JI0KN/MOLyJIH)
Umnciaa v BbIYKCIeHUs. | PallMoHanbHBIE  4HClla, HppalMOHANBHEBIE | B meuenue yueOHo20 200a: TOHUMATh, TPUMEHSATH B CaMOCTOSTEIHLHOM
JleiicTBUTEIbHBIE 4yucia, KOHEYHbIC U OECKOHEYHBIE IECATUYHBIC | PEUH, BOCIIPUHUMATH (CIIYXO3PUTEIBLHO W/WIM Ha CIyX C YYETOM YpPOBHS

yncaa (13 u)

npoOu. MHOXECTBO JIEHCTBUTEILHBIX YHCET;
NEHCTBUTENbHBIE 4YHClIa KaK OeCKOHEUHbIe
JecATHYHbIe apoOu. B3auMHO 0OJHO3HAYHOE
COOTBETCTBHUE MEXIY MHOECTBOM
JIEHCTBUTEIIbHBIX YUCETT U MHOKECTBOM TOUYEK
KOOPJIUHATHOW MPSIMOIA.

CpaBHenue JIEACTBUTEIbHBIX Yucell,
apudmeTnyeckue JIeHCTBUS c
JIEHCTBUTEILHBIMU YHCIIAMU.

[TpubnmxEénnoe 3HAUYEHUE BEJIMYMHBI,

TOYHOCTb MPUOIMKECHHUS.
Okpyrnenne uucen. Ilpukumaka u  ouneHka
pe3yJIbTaTOB BHIYUCIICHUI.

CIIyXOpEUeBOTO Pa3BUTHS OOYyYaIONIMXCS) W JOCTATOYHO BHATHO W
€CTECTBEHHO BOCIHPOM3BOJIUTh TEMAaTUYECKYI0) M TEPMUHOJOTHYECKYIO
JCKCUKY, a TaKXKe JIEKCHKY I0 OpraHu3alud Y4eOHOW JesATeIbHOCTH.
Breimonasate GoneTnueckyro 3apsaky. VMcrons3oBaTh NaKTHIIBHYIO (YCTHO-
JTAKTHJILHYIO PEUb) B KAY€CTBE BCIIOMOTATENIbHOTO CPECTBA OOIICHUSI.

Ilo oxoHuanuu xadxcoou yueOHOU uemgepmu: BOCIPUHUMATh HA CIyX U
BOCITPOU3BOJAUTH TEMATUYECKYIO M TEPMUHOJIOTHYECKYIO JIEKCUKY yueOHOM
JTUCIUIUIMHBL, @ TAK)KE JIEKCUKY 110 OPTaHU3aINH Y4eOHOU NeSTEIIbHOCTH.
Pa3BuBarth npencraBieHus 0 YUCIax: OT MHOKECTBA HATYPAJIbHBIX YUCEN JI0
MHOKECTBA JCMCTBUTCIBHBIX YHCEII.

O3HaKOMUTBHCA ¢ BO3MOXKHOCTBIO TIPE/ICTABIICHUS IEUCTBUTEIHHOTO YHUCTIA
KaKk OECKOHEYHOH  JECATUYHOM  JApOOM, TPUMEHATH  JICCATHYHBIC
NPUOJIMIKEHUS PAlMOHAIBHBIX M HPPAIIMOHAIBHBIX YHCEIL.

N306paxaTh NeHCTBUTENbHBIE YHUCIIA TOUKAMH KOOPIUHATHON TIPSIMOH.
3anuckiBaTh, CPABHUBATH U YIIOPSA0YNBATH IEUCTBUTEIIbHBIC YUCIIA.
BoimonHsATh, coueTas yCTHbIE M NMUChbMEHHBIE MPHUEMBI, apuMeTHYecKue
JIEUCTBUA C PAlMOHAJIBHBIMUA YHUCJIAMH; HAXOJUTh 3HAYEHUS CTEICHEH C
LEIbIMUA TIOKA3aTeIIMU W KOPHEH; BBIYMCIATH 3HAYEHUS YHUCIOBBIX
BBIPa)KECHUIA.

[lonyunTs mpencraBieHUEe O 3HAYUMOCTH JICWCTBUTENIBHBIX YHCEN B
MPAaKTUYECKOM JAEATEIbHOCTH YEJI0OBEKA.
AHanmu3upoBaTb W JieJaTh  BBIBOJBI O
JIEWCTBUTEIBHOTO YK CIIA MPHU PEIICHUH 33/1a4.
OKpyriaTh JAEUCTBUTENbHBIE YMCIA, BBIMOJHATH MPUKUIKY pe3yibTaTa
BBIYMCIICHHUH, OLIEHKY 3HAYEHUM YHUCIIOBBIX BHIPAXKEHUI.

3HAKOMUTBCS C UCTOPHEN pa3BUTUSI MATEMATHUKHU.

TOYHOCTH HpI/I6J'II/I)KeHI/ISI
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YpaBHeHnus "
HepaBeHCTBA.
YpaBHeHUus1 ¢ OJHOM
nepemenHoi (19 v)

JIunelinoe ypaBHeHue. PemieHue ypaBHEHWI,
CBOJAIIMXCS K JINHEHHBIM.

KBagparHoe YpaBHEHHUE. Pemenue
YPaBHEHHH, CBOIALIMXCA K KBaJIpaTHBIM.
buxBanparHbie ypaBHEHHUS.

[Ipumepsbl pelieHuss ypaBHEHHH TpETbeH W
4eTBEPTOM  CTEIIEHEHW  PA3jOKEHHEM  Ha
MHOKHTEJIH.

Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.
Pemienue TekcToBBIX 3ajad anreOpanyecKum
METOJIOM.

OcBauBatp, 3alIOMUHATH U IPUMEHSTH I'paUuecKue METOJIbI IIPH PEILICHUH
YPaBHEHUI, HEPABEHCTB U UX CUCTEM.

Pacnio3naBarts 1enbie ¥ JpoOHBIE ypaBHEHHUS.

Pemarp nuHelHbIE U KBaJpaTHbIE YPABHECHMsI, YPAaBHEHUS, CBOAAIIMECS K
HUM, IpOoCcTeHIIne 1poOHO-palliOHAIbHBIE YPaBHEHUS.

IIpeuiarate BO3MOXHbIE CLIOCOOBI PELIEHUs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIMHU CIIOCOOAMHU.

3HAKOMHUTBHCA ¢ UCTOPUEH Pa3BUTUS MATEMATHUKH.

YpaBHeHust 7
HepaBeHCTBA.
Cucrembl ypaBHeHHUil
(19 v)

Jlunelinoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU
U ero rpaduxk.

Cucrema 1ByX JINHEHHBIX YPaBHEHUN C JBYMS
IepeMeHHbIMU U €€ pemenue. Pemienne
CHUCTEM JIBYX YPAaBHEHHUMH, OJHO U3 KOTOPBIX
JIMHENHOE, a IPYrO€ — BTOPOM CTEICHM.
['padmyeckas  uHTEpHpeTalsi  CHUCTEMBI
YPaBHEHUH C IBYMS IEPEMEHHBIMH.

OcBauBaTh M NPUMEHATH NPUEMBI PELIECHUS CHUCTEMBI JBYX JIMHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMHU U CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX
OJIHO YPABHEHHE HE SBJISETCS JTUHEIHHBIM.
Hcnonp3oBath  (hyHKIHOHATBHO-TpadUIeCcKre
pELIEHNUS U UCCIIEA0BAHNS YPABHEHUN U CUCTEM.
AHanmM3MpoOBaTh TEKCTHI 3aJad, pemaTh MX alreOpandeckKuM CIocoOOM:
HepexXoAUTh OT CJIOBECHOHM (OPMYIMPOBKM yCIOBHUSA 3aJadyd K
anredpanvdeckoi MoJIeH IMyTEM COCTaBICHHS CUCTEMbl YPaBHEHUH; pelIaTh
COCTaB JICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBHCS C UCTOPHEN pa3BUTUSI MAaTEMATHUKH.

NpEICTABICHUA IS

YpaBuenus 1
HEPABEHCTBA.
HepasencrBa (21 1)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.
JIvHeiHbIe HEPABEHCTBA C OJTHOM MTEPEMEHHOMN
U UX peLIEHUE.

CucreMbl JMHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX PEILICHHUE.

KBaapaTHbIe HEPABEHCTBA U UX PEILLICHUE.
I'paduueckass nHTepnpeTalnys HEpPaBEHCTB U
CHUCTEM HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU.

LII/ITa.TIJ, 3alMUCbIBATh, IIOHUMATb, HWHTCPHPECTUPOBATL HCEPABCHCTBA,
HCII0JI30BaTh CUMBOJIMKY U TCPMUHOJIOTUIO.
BrinonHsITh npeo6pa30BaHI/1${ HCPABCHCTB, HCIIOJIB30BaTh JJIsL

npeoOpa3oBaHMs CBOMCTBA YHCIIOBBIX HEPABEHCTB.

PacniozHaBath IMHENHBIE U KBaJAPATHBIE HEPABEHCTBA.

Pemats nuHeitHbIE HEPABEHCTBA, CUCTEMbI JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKJIIOUYAKOLIMX KBAJApPaTHOE HEPABEHCTBO, M pellaTh HX;
00CyXIaTh MOJTYYEHHbIE PELICHMUS.

N300paxaTh pelieHne HEPaBEHCTBA U CUCTEMbI HEPAaBEHCTB Ha YUCIIOBOM
MPSAMO, 3aIMUCHIBATh PEIIEHUE C MOMOIIBIO CUMBOJIOB.
PemraTe KBaJpaTHbIE HEpPAaBEHCTBA, HCTIOJIb3YS
MPEJICTABICHUS.

rpapudeckue
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OcBauBaTh U NPUMEHATH HEPABEHCTBA MPH PELICHUM pPa3IM4YHBIX 33]a4, B
TOM YKCJIE IPAKTUKO-OPUECHTUPOBAHHBIX.

@Oyuknum (21 v)

KBangpatnunas ¢Qynkuus, e€ rpadpuk u
cBoiicTBa. I[lapabomna, KOOpAMHATEI BEPLIMHbI
napa0oJbl, 0Cb CHMMETPHH apaloJIbl.

CrenenHble (yHKIMH C HaTypaJbHBIMU
nokazaressiMu 2 U 3, uX rpa(uKu U CBOKCTBA.
K
ot

I'paduxu pynkumit: y =kx, y=kx +b,y =
y=x%y=x%y=Vxy=xl.

PacrioznaBate  BHIBI  HW3y4aeMbIX  (YHKIUH;  WUTIOCTPUPOBATH
CXEMaTHUYECKH, OOBSICHATH PACIOJIOKCHUE Ha KOOPJUHATHOW IUIOCKOCTH
rpadukoB pynknuii Buga: y =kx,y=kx +b,y = 1;(, y=x%y=x3y= VX, y
= |x| B 3aBucuMocTH OT 3HaueHHH KO3()(HUIIMEHTOB; OMUCHIBATL HX
CBOMCTBA.

Pacnio3naBath KBagpaTHUHyIO QYHKIHIO 1O hopmyIe.

[IpuBOAMTH IpUMEPHI KBaPATHYHBIX 3aBUCUMOCTECH M3 PEaNbHOM JKU3HH,
(bu3MKH, reOMeTpun.

BoisBnsaTe 1 00001maTh 0COOEHHOCTH TpaduKa KBagpaTUYHOW (HYHKIIUU
y =x? +bx +cC.

CTpouTh U M300pakaTh CXEMATUYCCKU TPAPUKH KBAIPATUYHBIX (YHKIIUH,
3a1aHHBIX (opMmysJaMH Buaa y = axZ, Y = ax? + (, Y = a(X + p)?,
y = ax? +bx + c.

AHanu3upoBaTh M TMPUMEHSITh CBOWCTBA HM3YyYEHHBIX (QYHKIUH JUISI UX
TIOCTPOCHHSI, B TOM YHUCIIE C TOMOIIBIO ITU(PPOBBIX PECYPCOB.

YucaoBbie
IOCJIeA0BATEIHLHOCTH
(21 9)

ITonsgaTue YHUCIOBOH IIOCIIEIOBATEIHLHOCTH.
3ajaHue Mocie10BaTeIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckas U reoMeTpHYECKas
nporpeccud.  Popmynael  N-ro  4jeHa
apudMeTHIecKon " rE€OMETPUUECKON

IIPOTPECCUM, CYMMBI IIEPBBIX N YIICHOB.
N300pakeHre YiaeHOB apudmMeTHdecko u
T€OMETPUYECKON IPOTPEecCUil TOYKaMU Ha
KOOPJMHATHOM IIJIOCKOCTH.

JIMHENHBIN U SKCITOHEHIIUAIBHBIA POCT.
CI10KHBIE IPOLIEHTHI.

OcBauBaTh W TNPHUMEHATH HWHIEKCHBIE O003HAUCHHS, CTPOUTH pPEUEBbHIC
BBICKA3bIBaHUS C UCIOJIB30BAHUEM TEPMUHOJIOIHH, CBA3aHHOM C MOHATHEM
MOCJIEI0BATEIBHOCTH.

AnanusupoBath (GopMyay N-ro 4jgeHa TOCJIEJOBATENbHOCTH  HIIU
PEKYppPEHTHYI0 (OPMYITYy U BBIYUCIATH WIEHBI IOCIEI0BATEIbHOCTEN,
3aJJaHHBIX ATUMHU (POPMYIIaMHU.

VY cTaHaBIMBaTh 3aKOHOMEPHOCTh B IOCTPOCHHUH I1OCIIEN0BATEIbHOCTH, €CIH
BBINKCAHBI IIEPBBIE HECKOJIBKO €€ YWICHOB.

PacnioznaBath apudmMeTnyeckyr0o U TE€OMETPUYECKYI0 IPOTrPECcCHH IpHU
pa3HbIX croco0ax 3aJaHus.

Pematsb 3a1auu ¢ ucnosnb3oBaHueM GopMyIl N-To YjaeHa apupMETHIECKON U
TFEOMETPUUECKOI MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTh uieHbl MOCIEI0BAaTEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IIJIOCKOCTH.
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PaccmarpuBare npuUMeEphl NPOLECCOB U SIBICHUN U3 PEAIbHOU KU3HH,
WITIOCTPUPYIOIME U3MEHEHHe B apU(PMETUYECKOHl mporpeccuu, B
TE€OMETPUYECKON IIPOrPECCUH; n300paxaThb COOTBETCTBYIOLIUE
3aBUCUMOCTH IpaUUecKH.

Pewate 3amaum, CBA3aHHBIC C YMCIOBBIMM I10CIIEOBATEIBHOCTIMHU, B TOM
yuciae 3aJadyd M3 pealbHOM KM3HM C MCIOJIb30BaHMEM LU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJHII, TPAQUUECKOT0 KaIbKYyISATOPA U T.I1.).
Pematp 3aza4m Ha CIIOKHBIE IPOLIEHTHI, B TOM YHUCIIE 337a4l U3 pealbHON
MIPaKTUKU (C UCIIOJIb30BAHUEM KAJIbKYJIATOPA).

3HAKOMHUTBHCS C UCTOPUEH Pa3BUTUSI MATEMATHKH.

[MoBTOpEHME,
00001meHMeE,
cUCTeMaTH3aUMs
snanmii'® (22 v)

Uncna w BBIYHCICHUS (3alHCh, CpaBHEHUE,
NCHCTBUSL C JICHCTBUTEIBHBIMH YHCJIAMHU,
YHUCIIOBAasl MpsMasi; TPOIEHTHI, OTHOIICHHUS,
NPOTIOPIIMK;  OKPYIJIEHUE, MNPHOIMKCHHE,
OIICHKA;  pEIICHHe  TEeKCTOBBIX  3ajad
apu(pMETHUUECKHM CTIOCOOOM).

Bocnpunumare  (CIIyXO3pHUTENBHO W/WIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYeBOI0 pa3BUTHUS OOYYAIOLIUXCs) M ONEPUPOBATh CIETYIOLIUMHU
HNOHATUSMH: MHOKECTBO, IIOJMHOYKECTBO, OIEPALlMM HAJl MHOKECTBaMHU.
Hcnonb3oBare rpaduyeckoe NpeACTaBICHUE MHOXECTB JJIS ONMHUCAHMS
peaJIbHBIX MPOLIECCOB U ABJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX YU4EeOHBIX
IIPEIMETOB.

AKTyanu3upoBaThb TEPMUHOJIOTUIO U OCHOBHbBIE JIEUCTBHUS, CBSA3aHHBIE C
YHMCJIAMHU: HATypaJbHOE YHUCIIO, IIPOCTOE M COCTABHOE YMUCIIA, IEIMMOCTh
HATypaJbHBIX YHCEJ, IPU3HAKHU JCIMMOCTH, LIEJI0€ YUCIO0, MOAYJIb YUCIIA,
OOBIKHOBEHHass W JeCATUYHas JApoOHM, CTaHIApTHBIA BUJA YHCIA,
apu@meTnyecKuil KBaJIpaTHbIN KOPEHb.

15 TIpeaycmaTpuBaeTcs MOBTOPEHHUE BIEMEHTOB COJIEPkKAHUS yueOHON JIMCIMILIMHBI, OCBauBaBIIETOCS Ha 1 — 5 rogax oOyuenus Ha ypoBHe OOO. JomyckaeTcs pacipe/e/ieHue
JTAaHHOT'O MaTepHaa 110 COOTBETCTBYIOLIMM TEMaTHYECKHM pasziesiaM, OCBauBaeMbIM Ha 6-oM roay obydenus Ha yposHe OOO.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B
7-10 KITACCAX

HOACHUTEJBHAA 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX PAa3[ejoB IIKOJIbHOW MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[EeHHOCTh M3ydeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
o01m1ero 0opa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYYAIOIIUNCS YUYUTCS] MPOBOIUTH
JTIOKA3aTEIIbHBIE PACCYKIAEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKJICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXIeHUus1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKICHUS.

BTOpo#i LIEHHOCTBIO U3YyUYEHUS TEOMETPUU SIBJISIETCS UCIIOJIb30BAaHUE €€ KaK
WHCTPYMEHTA NPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENEIUTh FEOMETPUUECKYIO0 (UTYypy, ONMHUCATh CIOBAMHM JaHHBIA 4YEpPTEXK HIU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa Juisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHun 3amay NPAKTUYECKOIO XapakTepa OO0y4YaroIIMUKUCS YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIM PpPEAIBbHBIX JKMU3HEHHBIX CHUTYyallMd, TPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATD aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO MNOJYEPKUBATH CBS3UM T€OMETPUM C IPYTUMHU YUEOHBIMH
peaMeTaMi, MOTUBUPOBATh MCIOJb30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne cooTHoWEeHUs», «Meronx koopauHat» U «Teopema
[Tudaropar.

VYuebnniii kypc «['eoMeTpusi» BKIIOYAET CIEIYIONIUE OCHOBHBIE Pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKkapToBbl KOOpAMHATHI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

COIJEPKXAHUE OBYUEHUSA
7 KIIACC
(3-if rox 00yuenusi Ha ypoBHe Q0Q0)

[Ipocreiine reomeTpuyeckue GUIrypbl U UX CBOWCTBA.

N3mepeHne reoMeTpuyeCKUX BETUYHH

TpeyrojJbHUKU

[TapannenbHble OpsIMbIE, CyMMa yI0B TPEYTOJIbHUKA

Oxpy>XHOCTb U KpyT. ' eoMeTpruyecKkre MoCcTpoeHus

O060011eHre U cucTeMaTU3alus U3YYeHHOTO MaTepuraia

16 Coxpansercs comepxkanue u 00bEM MaTepuana, mpeacTapieHHoro B mpuMmepHoii OOIl — mis TpeThero roja
o0yuenus Ha ypoBHe OOO.
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8 KVIACC
(4-i1 rox o0yuenust na yposue O00)
YeTbIpE€XYroJbHUKU
Teopema daseca u TeopemMa 0 IPONOPITMOHATBFHBIX OTPE3KaX, MOA00HBIC
TPEYTOJIBHUKU
[Tnomane. HaxoxneHnue uiomaeii TpeyroJlbHUKOB U MHOTOYTOJTBHBIX
buryp. [Inomaau nogo0HBIX GUTYp
Teopema I[Tudaropa u Havana TPUTOHOMETPUHN
O060061eHre 1 cucTeMaTu3alusl U3y4eHHOTO MaTepuaa
9 KJIACC
(5-i1 rox 00y4enust na yposue 000) 18
VYTIIBI B OKPY)KHOCTH. BricaHHBIC M ONTMCAHHBIC YETHIPEXyTObHUKH.
KacarenpHble k OKkpyx’HOCTH. Kacanue okpykHOCTEN
Tpuronometpusi. Teopembl KOCUHYCOB M CUHYCOB. PelieHure TpeyrojibHUKOB
[IpeoOpa3zoBanue nonodus. MeTpuiyeckue COOTHOIIEHUS B OKPYKHOCTH
Bekropsl
O0001eHre U cucTeMaTU3alus U3y4eHHOT0 MaTepuana
10 KVIACC
(6-if rox 00yuenusi Ha yposHe O0OQ0)
JlexapTOoBBI KOOPAMHATHI HA TUIOCKOCTH
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA OKPYKHOCTH | IJIOMIAAb KpyTa.
Brruucnenune mionaaei
JIBU>KEeHUSI TIJIOCKOCTH
[ToBTOpeHue, 06001IeHNE, CUCTEMATHU3AIMS U3YYEHHOTO MaTeprana

NPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kypca «l'eomerpusi» B 7—-10 Kjaccax JOJKHO
oOecrieuynBaTh JOCTIKEHUE YKA3aHHBIX HIDKE MPEAMETHBIX 00pa30oBaTEIbHBIX
pEe3yJIbTaTOB.

7 KIIACC

Pacnio3naBaTh W3y4YeHHBIE TEOMETpUYECKUE (UTYPBI, OIMPEACNATh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETpUUYECKHe (DUTYpBI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEJIMUUHBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

1" Nzyuenne Temaruueckoro pasaena «Yribl B OKPYKHOCTH. BIIMCAaHHbBIC M OIMCAHHBIE HYETHIPEXYTOJNLHUKH.
Kacarenpable k okpyx)HOCTH. KacaHue okpyKHOCTEH) TpeycMaTprBaeTcst Ha 5-oM roja ooydenus Ha yposae OO0,
qTO O6CCUC‘H/IBaeT BO3MOXXHOCTb YBCJIHMYCHUA y‘IeGHOFO BPEMECHN Ha M3Y4YCHUE MaTepuajia Mo IpcaCTaBICHHBIM
TEMaTHYECKUM pa3JiesiaM.

18 I/I3yquHe TEMATHYCCKUX pPa3acjioB «I[eKapTOBBI KOOpAWHATHI Ha ITJIOCKOCTU, «HpaBI/IHBHBIe MHOTOYT'OJIbHUKH.
JlimHa OKPYXKHOCTH ¥ IUIOMIAAb Kpyra. BeraucieHue miomazieii», «/IBmKeHus I0OCKOCTIY MPeyCMaTpUBACTCS Ha
6-om rox o0yuenus Ha ypoBHe OOQO, uTo 0OecneynBaeT BO3MOXKHOCTh YBEIIMYCHUS YICOHOTO BPEMCHU HA U3yUCHHE
MaTepHaa o MpeACTaBICHHBIM TEMATHYCCKAM Pa3JieliaM.

19 [IpenycMaTpuBaeTCcs MOBTOPEHKE 3JIEMEHTOB COEPKaHUs yueOHOH UCIUILIMHEL, OCBaMBaBIIerocs Ha 1 — 5 rogax
o0yuenus Ha ypoHe OOO. JlomyckaeTcs pacnpeieieHue JaHHOTO MaTepHaa 0 COOTBETCTBYIOIUM TEMATHYCCKUM
paszienamM, oCBauBacMbIM Ha 6-oM roay ooydenus Ha ypoae OOO.
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Hlenatp rpyOyr0 OIICHKY JHMHEHHBIX W YIJIOBBIX BEIUYHH TMPEIMETOB B
pealbHOM KW3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pasMmepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsl NpPU3HAKAMUA PABEHCTBA TPEYrOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOIUTE JTIOTMUECKHUE PACCYKICHUSA C UCIOIb30BAHUEM I'€OMETPUUYECKUX
TEOpPEM.

[Tonmp30BaThCS MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJUAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTe napauieIbHOCTb MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh MapajuieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JI0 TOYEK APYTOM MPSIMOU.

Pemrats 3amaun Ha KiieTyatoi Oymare.

[IpoBOUTH BBIUMCICHUS M HAXOJUTh YMCIIOBBIC U OYKBEHHBIE 3HAYCHUS
YIJIOB B TCOMETPUUYECKHX 3a7]a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECEUECHUM JIBYX
MapaJuIeIbHBIX NPSAMBIX CEKYyIIEH. PemaTe npakTudeckue 3ajadyi Ha HaXOXKICHUE
YIJIOB.

Bnagetp moHsATHEM TIE€OMETPUYECKOTO MECTa TOUYEK. YMETh OINPEACIISTh
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYECK.

DopMynUpPOBATH OMNPEIEIICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IMPHU
pEIICHUY 3a7a4.

Brnanets moHATMEM OINKMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. Ilomp3oBarhcsi (akTaMud O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAWHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnanets moHsTHEM KacaTeIbHOW K OKPY>KHOCTH, IMOJIb30BATHCA TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KaCaTEIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHUS.

[Tosib30BaThCS MPOCTEUIIMMU TEOMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKUE MTOCTPOCHUS C MOMOIIBIO IUPKYJISI U
JIMHCHKH.

8 KUIIACC

PacriozHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJbHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMM IPU PEIICHUU F€OMETPUYECKUX 3aaad. [IpuMeHsTh
CBOMCTBA TOYKHM MEPECEUCHUS] MEMaH TPEYrojbHUKA (LIEHTpa Macc) B PEIICHUU
3a7a4. BnaaeTe noHsATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPANEUNUH, TPUMEHSTh
VWX CBOWMCTBA NpPU PEUICHHM TeoMETpuuYecKux 3anad. llomp3oBaTbecsi TeopeMmou
daneca ¥ TEOPEMOU O MPOMOPLUUOHATBHBIX OTPE3KaX, MPUMEHATH UX JUISl PELICHUS
MMPAKTUYECKUX 3a7a4.
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[TpumeHsTh IpU3HAKU TOA0OHS TPEYTOIbHUKOB B PEILIEHUU T€OMETPUIECKHIX
3a1ad.

ITonb3oBatbes Teopemoit Iludaropa ans pemieHHs TeOMETPUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B PAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO AEJaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

IIprMEHATH 1TOyYEHHbIEC 3HAaHUS HA IIPAKTUKE.

9 KUIIACC

Brnaners mnoHATHSAMM CHHYCa, KOCHMHYyCa W TaHI€HCAa OCTPOrO yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ITUMM MOHATHIAMU I PEIICHUS
NPaKTUYECKUX  3a1ad. BpHHCIATh  (pa3auyHbIMH  CIIOCOOaMM)  ILJIOMIAIb
TPEYrojbHUKA U TUIOIIAd MHOTOYTOJbHBIX GUTyp (MOJIB3YACH, Tie HE0OXOIUMO,
KAJIbKYJIATOpOM). [ [pUMEHSTh MOTy4eHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Brnaners NMOHATHSMM BIMCAaHHOTO W LEHTPAIBHOIO YIja, HCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, yrjlax MeXay XopAaMH (CEKYLIUMU) U yIie MEXIY
KacaTeJIbHOM U XOPAOU IPU PELICHUH N'€OMETPUYECKUX 3a1ay.

Biianers NMOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOWCTBA
OIMCAHHOI'0 YETHIPEXYTOJILHUKA IIPU PELICHUH 3aa4.

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) ITUHbBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaTbea popMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKJICHUS PAa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIIEHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pEeLIeHNN reOMETPUYECKUX 3a1ay.

Bnagerp moHsTHsAMH — npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100 POU3BOJIBHBIX
¢buryp, yMeTb BBIYUCIATH JUIMHBI U HAXOAUTh YIJIbl y TOJOOHBIX puryp. [IpumeHsTh
CBOMCTBa mOAO0OMS B MPAKTUYECKUX 3a7adax. YMETb HPHUBOJIUTH IPUMEPHI
MO0OHBIX (UTYP B OKPYKAIOIIEM MUPE.

ITonp30BaThCA TEOPEMAMM O IPOU3BEIECHUMN OTPE3KOB XOP, O MPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaThbCAd BEKTOpaMu, MOHUMATh MX T€OMETPUUECKUN W (PU3NUYECKUIl
CMBICII, MPUMEHATh HUX B PELUICHUU TECOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[IpUMEHATH CKaISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[IprMeHATh MOMyYEHHBIE 3HAHUSI HA NMPAKTUKE — CTPOUTHh MAaTEMaTHYECKUE
MOJENH U1 3a/1a4 PEATBHON KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C NpPUMEHEHUEM TMOJ00us W TPUTOHOMETPUU (TIOJB3YsCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

10 KITACC

(6-if ron o0yuenus Ha ypoae O0Q)

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATH €ro B
pELIEHNN T€OMETPUUYECKUX U NMPAKTUYECKUX 3a7a4.
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Bragets NOHATHAMU NPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJHMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOIIA/b
Kpyra u ero yactei. [I[puMeHsTh MoJydYeHHbIE YMEHUS B MPAKTUYECKHUX 3a1a4aXx.

Haxonuth ocu (WM LEHTPBHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MOMyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1l 3a/1a4 PEAIbHOW KU3HH U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOAO00OMS M TPUTOHOMETPUUYECKUX (PYHKIHH (TOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKYJIATOPOM).



7 KIIACC

TEMATHYECKOE INTAHUPOBAHUE

Temaruveckoe MIaHUPOBAHUE 110 TEOMETPHUHU TPECTABIICHO 10 ToaaM o0ydenus (7—10 kmacchr).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEYUCIICHBI TPU U3YYCHUH KaXKJ0i TeMbl U HANPaBIIEHbI Ha TOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepeyeHb BUIOB NESATEIBHOCTH MOXET OBITh PACIIMPEH WM COKpalléH — ¢ Y4ETOM
BO3MOXHOCTEH M OrpaHUYeHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPHU MATOJIOTHH CITyXa.

OO011ee KOJIMYECTBO YacoB — 68 vacos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

BeJu4uH (14 4)

W3mepeHne JIMHEHHBIX U YIJIOBBIX BEIWYMH,
BBIYHCIICHHE OTPE3KOB U YTJIOB.

[Tepumerp u muomaab GUryp, COCTaBICHHBIX
U3 MPSAMOYTOJIbHUKOB.

0JIOKU/MOLYJIN)
IIpocreiimmue [Tpocreiimme  reoMeTpuuecKue OOBEKTHL: | B meuenue yuebOHoeo 200a: TOHUMATh, MPUMEHITH B CAMOCTOSTEIHHOU
reoMeTpuyecKue TOYKH, MpsIMbIE, Ty4u n VIJIBL, | peud, BOCIIPUHUMATH (CIYXO3PUTEIbHO W/MIU Ha CIyX C Y4ETOM YpPOBHS
durypsi 71 HX | MHOTOYT'OJIbHHK, JIOMaHas. CIIyXOpEYEBOTO pPa3BUTHS OOYyYalOIIMXCS) W JOCTaTOYHO BHSATHO U
cBoiictBa. U3mepenne | CMeXHbIE U BEPTUKAJIBHBIE YTJIbL. €CTECTBEHHO BOCIPOM3BOAUTh TEMAaTHYECKYI0 M TEPMHUHOJIOTHYECKYIO
reoMeTpu4YecKux Pabota ¢ mpocTeimmmmu yeprexamu. JIEKCUKY, a TakKXe JIGKCUKY [0 OpraHu3aluyd Y4eOHOW JesITeIbHOCTH.

Beimonuate ¢onetnueckyro 3apsiiky. Mcnonb3oBaTh JaKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIECHHUS.

Ilo oxoHuanuu xadxcoou yueOHOU uemgepmu: BOCIPUHUMATH HA CIyX U
BOCIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 110 OpraHU3aluK y4eOHOH e TeIbHOCTH.
@OopMyIMpPOBATH OCHOBHBIE MOHATHS U ONPEACIICHHUS.

Pacnio3HaBaTh M3y4eHHblE TI'eOMETpUYECKHE (UTYpBI, ONPEAETATh HX
B3aUMHOE PACHOJIOKEHHE, BBIIOIHATh YEPTEK 10 YCIOBUIO 331a4H.
[IpoBoaUTH MpOCTENIINE TOCTPOEHUS C TOMOIIBIO HUPKYJIS U JIMHEHKH.
I/ISMepﬂTL JIMHEWHBIE W YIJIOBBIC  BCIWYMHBI T'C€COMCTPHYCCKUX U
NPaKTUYECKUX OOBEKTOB.

OnpenensTh «Ha IJ1a3» pa3Mepbl peallbHbIX 00BEKTOB, IPOBOJIUTH TPYOyIO
OLIEHKY UX pa3MepOB.

Pemarsn 3ala4i Ha BBIYHUCJICHUEC JJIMH OTPE3KOB U BCJIMYHH YIJIOB.

Pemrate 3a1aun Ha B3aMMHOE PAcIOI0KEHNE T€OMETPUUYECKHX UTYp.
[IpoBoauTh KiIaccu(UKALMIO YIJIOB, BBIYHMCIATH JIMHEWHBIE U YIJIOBBIE
BEJIMYUHBI, IPOBOIUTH HEOOXOJMMBIE TOKa3aTEeIbHBIE PACCYKICHHS.
3HAKOMUTBHCS C UCTOPHEN Pa3BUTHUSI TEOMETPHUU.
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TpeyronbHuku (22 )

[TonsiTue 0 paBHBIX TPEYrOJbHUKAX W
IIEPBUYHBIE  INPEACTABICHUS O  PaBHBIX
(koHTpY’HTHBIX) ¢urypax. Tpu mnpusHaka
paBEHCTBA TPEYTOJbHUKOB.

[TpusHaku  paBeHCTBa  NIPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB. CBolcTBO MEIHaHbI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PaBHOCTOPOHHUE
TpeyroJbHUKUA. [Ipu3sHaku U cBOMCTBa
PaBHOOEPEHHOIO TPEYrOJbHHKA.

[IpotuB OojbIIel CTOPOHBI TPEYroJIbHUKA
JEKUT OOJIBIINHI YTOJI.

[Ipocreliliie HEpaBEHCTBA B TEOMETPHUU.
HepasenctBo TpeyronbHuka. HepaBeHCTBO
JIOMaHOM.

[TpstMmoyronbHbBIN TpeyroJibHUK ¢ yriaoM B 30°.
[lepBble TOHATHS O JI0OKa3aTeiIbCTBaxX B
TEOMETPHH.

Pacnio3HaBaTh mapbl paBHBIX TPEYroJbHMKOB Ha TOTOBBIX uepTexax (cC
yKa3aHUEeM IPU3HAKOB).

BoeiBoguTh ciencTBus  (PaBEHCTB COOTBETCTBYIOIIMX —3JIEMEHTOB) W3
PaBEHCTB TPEYTrOJILHUKOB.

@opMynupoBaTh  ONPENENCHMSA:  OCTPOYTOJBHOTO,  TYNOYTOJBHOIO,
HPSMOYTOJIBHOTO, PaBHOOEAPEHHOTO, PABHOCTOPOHHEIO TPEYrOJbHUKOB;
OMCCEKTPUCHI,  BBICOTHI,  MEAWAHBl  TPEYrOJbHHKA,  CEPEIHMHHOTO
HEePIEeHANKYIISIPa OTPE3Ka; IepUMeTpa TPEYroJbHHKA.

dopmynupoBaTh CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.
CTtpouTh YepTek M, pemaTh 3aayd C IMOMOIIBI0 HAXOXKACHUS PAaBHBIX
TPEYTrOIHLHUKOB.

[IpuMeHATh TPHU3HAKW PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJbHUKOB B
3a7aqax.

Hcnone3oBate nu(poBbIe pecypehl U UCCIEIOBAHUS CBOMCTB M3Y4aeMbIX
¢buryp.

3HAaKOMHTbCS C UCTOPUEN PAa3BUTUS T€OMETPUH.

IMapaJejbHbIE
npsiMble, CyMMa YIJIOB
Tpeyrojabuuka (14 u)

[TapannenbHbIE PsAMbBIE, UX CBOMCTBA, [1ATHIN
noctynat EBximpa. Hakpecr nexaiuue,
COOTBETCTBEHHbIE W OJHOCTOPOHHHUE YTJIbI
(oOpazoBaHHBIE npu [epECEUYCHU U
napajuleJIbHBIX MPSAMBIX cekymien). [Ipu3Hak
MapaJuIeIbHOCTU TPSAMBIX 4epe3 pPaBEHCTBO
pacCcTOsIHUK OT TOYEK OJHOM MpAMON 10
BTOPOU INPSMOM.

@opMynHMpoBaTh  IMOHATHE
IIPAKTUYECKHUE TPUMEPHI.
N3yuarts cBolicTBa yrioB, 00pa30BaHHBIX IPU NEPECEUECHUH NapaIIETbHBIX
IPSIMBIX CEKYIIEN.

[IpoBoauTh NOKa3aTeNbCTBA MApalIEIbHOCTH ABYX HPSIMBIX C MOMOILBIO
YTJI0B, 00pa30BaHHbIX IPU MEPECEUEHNUHN ITUX MPSAMBIX TPEThEH MPsIMOI.
BbruncnsaTe CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.

HaxoauTte uucinoBble U OyKBEHHBbIE 3HAYEHMs YIJIOB B I'€OMETPHUUECKUX

napajajiCJIbHbIX M[psAMBIX, HaxXoauThb

Cymma yTJIOB TPEyroJbHUKa U | 337a4ax C UCMOJIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYrOJIbHUKA U MHOTO-
MHOT'OYTI'OJIbHUKA. YT OJIbHHKA.
BHelnue yriel TpeyrojabHUKA. 3HAKOMUTHCS C UICTOPHEN Pa3BUTHUSI TEOMETPHUH.
OxkpyxHOCTH M KpYI. | OKpyXHOCTb, XOpAbl U JIuaMeTpbl, uX | PopMyInpOBaTh ONPEAEHEHUSA: OKPYKHOCTH, XOpIbl, JAHaMeTpa U
I'eomeTpuueckue cBoiictBa. KacarenpbHass K  OKpPY)KHOCTH. | KacaTelbHOM K OKpYKHOCTU. M3y4yaTh MX CBOWCTBA, MPHU3HAKU, CTPOUTH

nocrpoerus (14 4)

OxpyxHOCTb, BricaHHas B yroil. [lonstue o
I'MT, npumenenne B 3a1aqax. buccekrpuca n

YCPTECIKU.
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CepEeIVHHBIN MEPIECHINKYIIAD Kak
reOMETPUYECKUE MECTa TOYEK.

OKpy>KHOCTb, OIMCaHHas OKOJIO
TpeyrojpHuKa. BrucanHas B TpeyrojbHUK
OKPYXHOCTb.

[Ipocreiiive 3aja4u Ha MOCTPOEHUE.

HccnenoBaTh, B TOM YMCIe UCTONB3Ys MUPPOBBIE PECYPCHI: OKPYKHOCTb,
BIIMCAaHHYIO B YroJj; LIEHTP OKPY>KHOCTH, BIMCAHHOW B Yyroj; paBeHCTBO
OTPE3KOB KacaTelbHbIX.

Ucnonb3oBars Meton I'MT mis nokazarenbcTBa TEOPEM O MEPECEUCHHUHU
OWICCEKTPUC YIJIOB TPEYrOJIbHUKA W CEPEIUWHHBIX MEPICHIUKYISIPOB K
CTOpPOHaM TpeyrojbHUKa ¢ moMouipo ['MT.

OBianeBaTh IIOHATUSIMU BIIMCAHHOH M OIMCAHHOMU
TPEYTrOJbHUKA, HAXOAUTh LEHTPbI 3TUX OKPY>KHOCTEH.
Pemate oCHOBHBIE 3a7aud Ha MOCTPOEHHUE: YIia, PaBHOrO JIAHHOMY;
CEpPEMHHOr0 MEPHEHIUKYJsApa JAHHOTO OTpe3Ka; MPSMOM, MPOXOAIICH
yepe3 JJaHHYI0 TOUYKY U HEePIEeHAUKYIIPHON JaHHOU MPSMO; OMCCEKTPHUCHI
JAHHOTO yTJia; TPEYrOJbHUKOB MO PA3JIMYHBIM 3JIEMEHTaM.

3HAKOMUTBHCS C UCTOPHUEH PA3BUTHUSI TECOMETPHUHU.

OKPY>KHOCTEHN

O06o00menue
cHcTeMaTH3aumsl
HU3y4EeHHOr0
MartepuaJa (4 4)

[ToBTOpenne u  0000IIEHHE  OCHOBHBIX
MOHATHI U METOJOB Kypca 7 Kiacca.

Pemats 3amayn Ha NOBTOPEHHE, WLIIOCTPUPYIOLIUE CBI3H MEXAY
Pa3JINYHBIMU YaCTAMU Kypca.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHYECKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

0JIOKU/MOLYJIN)
YeTbIpEéXyroJabHUKH [Tapamienorpamm, ero MpuU3HAKU U CBOUCTBA. | B meuenue yuebHoeo 200a: TOHUMATh, NMPUMEHSITH B CAMOCTOSITEILHOM
(15 9) YacTHbie ciay4dau napajuieJIorpaMMOB | p€4YHd, BOCIIPUHUMATH (CIYyXO3PUTEIBHO W/WIM Ha CIyX C Y4€TOM YpPOBHS
(mpsAMOYTONBHUK,  poMO,  KBaapaT), UX | CIyXOPEYEeBOrO pAa3BUTHs OOYYAIOIMIMXCS) U JOCTAaTOYHO BHATHO U

MpU3HaKu 1 cBokcTBa. Tpamnenus. PaBHoOOKas
U TIPSIMOYTOJIbHAS TPANCLIUHU.
Y nBoeHue MeMaHBbI.
CUMMETPHSI.

enTpanbHas

€CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTHYECKYI0 M TEPMUHOJOTHUYECKYIO
JEKCUKY, a TaKXKe JICKCUKY II0 OpraHu3alid Yy4eOHOW IesTeIbHOCTH.
Beimonuare ¢onerndeckyro 3apsiky. Mcnonb3oBath JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
N300paxaTh 1 HAXOAUTH HA YEPTEkKAX YETHIPEXYTOJIBHUKY Pa3HbIX BUI0B U
UX HJIEMEHTBI.

@dopMyIupoBaTh ONpPEICIICHUS: IapajieslorpaMMma, I[psMOYTOJIbHUKA,
pomba, KBajpaTa, TpaleluHd, PaBHOOOKOW Tpamenuu, HpsIMOYTOJIbHOM
Tparneuuu.

Jloka3pIBaTh M MCIOJB30BaTh MPH PELIEHUH 3aJad NMPU3HAKK U CBOMCTBA:
napajjiesiorpaMMa, IpsAMOYTOJIBHHMKA, poMOa, KBajJpara, Tpaleluy,
PaBHOOOKOI Tparnenuu, NpSMOYTOJIbHOM TparenuH.

[IpumeHsTh METO/ YIBOESHUSI MEAUAHBI TPEYTOJIbHUKA.

Hcnonb3oBath UQPPOBBIE pECYPCHI IS UCCIIEAOBAHUS CBONCTB H3Y4aeMbIX
¢uryp.

3HAKOMHUTBCS C UCTOPUEN Pa3BUTHUS TEOMETPHUH.

Teopema @ajsieca u

TeopeMa ]
NPONOPUMOHATBHBIX
oTpe3kax, MNoA00HbIE

Tpeyroabuuku (20 4)

Teopema daneca u
IIPONOPLUOHAIBHBIX OTPE3KaX.
CpenHsist TMHUS TPEYroJbHUKA.
Tpanenus, e€ cpeaHss IUHUS.
IIponopumoHabHBIE OTPE3KH, IOCTPOCHHE
4eTBEPTOrO NMPONOPLHUOHAIBHOIO OTPE3Ka.

TeopemMa O

[IpoBOANTH MOCTPOEHHUS C TOMOIIBIO HUPKYJIS U TUHEHKH C UCITOJIb30BAaHNE
TeopeMmbl Dajieca U TEOPEMBI O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIA MPONOPLUHUOHAIBHBIA OTPE3OK.

[IpoBomuTh  HOKA3aTE€NBCTBO  TOTO, YTO  MEAMAHBI  TPEYrOJIbHUKA
MIEPECEKAOTCS B OJJHOW TOUKE, M HAXOJIUTH CBA3b C [IEHTPOM MacC, HaXOIUTh
OTHOILIEHHE, B KOTOPOM MEJMaHBbI JEIATCS TOYKON UX IepeCceYeHUsI.
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CBoiicTBa IEHTPA Macc B TPEYroJIbHUKE.
[TomoOHble TpeyrodbHUKU. Tpu TpH3HAKA
000U TPEYTOJIbHUKOB.

[IpakTH4ecKoe MpUMEHEHHE.

HaxoauTte momoOHbIE TpEeyrodbHUKH HA TOTOBBIX YEPTEkKaxX C yKazaHUEM
COOTBETCTBYIOLIMX PU3HAKOB MOJO0MS.

Pemrate  3amaun  Ha  TOAOOHBIE  TPEYrOJBHUKH C  IOMOUIBIO
CaMOCTOSITEJILHOIO TIOCTPOEHUS YepTeXed M HaXOXKICHHs IOJ0O0HbBIX
TPEYTOJIbHUKOB.

IIpoBoIUTH 10KA3aTEILCTBA C UCIOJIb30BAaHUEM IIPU3HAKOB 110100U5.
Jloka3bIBaTh TPH MPU3HAKA TOJO0US TPEYTOJIbHUKOB.

[IpuMeHATh TONYy4YEHHBIE 3HAHMS IIPU  PEIIEHUHM TE€OMETPUYECKHX U
MIPAaKTUYECKUX 3a/1a4.

3HAKOMHUTBCS C UCTOPUEH Pa3BUTHUS TEOMETPHUH.

ILnomanm.
Haxo:xnenue
nJjiomaaen
TPEyroJibHMKOB H
MHOI0YT0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp

(17 9)

[Tonsitre 06 00IIEH TEOPHUH TUTOIIAIH.
@opmynbsl Uil TUIOIIAAU  TPEYTOJIbHHKA,
napauierorpamma. OTHOIICHHE TUIOHIAACH
TPEYrOJIbHUKOB C OOIIMM OCHOBaHHEM WIIH
00I11eH BEICOTOM.

Brruncnenne miom@aae CiaoXHBIX GUTYD
4yepe3 pa30ueHNe Ha YacTH U JIOCTPOCHHE.
[Tnomanu ¢uryp Ha kiet4yaroii Oymare.
[Tnomanu nonoGHBIX ¢uryp. Beruncienue
ILUIOIIAJEH. Sagaun C MPAKTUYECKUM
comepxaHueM. PereHue 3amad ¢ MOMOIIBIO
METO/Ia BCLIOMOTaTeJIbHOM IIOIIA IH.

OBrazneBarh MEPBUYHBIMU IMPEICTABICHUSAMEI 00 OOIICH TEOPHH TUIOIIAIH
(mMepbl), hopMynupoBaTh CBOMCTBA IUIONIAH, BBISICHSITH WX HATJISIHBIMN
CMBICIL.

BeiBoguTh  popMyIsibl  IIJIOMIAMM  MapajuiesiorpamMma, — TPEYroJIbHUKA,
Tparnenuu u3 (GOPMYIIBI TUIOIIAIN MPSIMOYTOJIbHUKA (KBagpara).

BbIBOIUTE OpPMYJIBI IUIOMIAJIA BBIMYKJIOTO YETBIPEXYTOJbHUKA Yepes3
JUArOHAJIA ¥ YTOJI MKy HUMHU.

Haxomute 1utomaau ¢uryp, wu300pak€HHBIX Ha KiIeTyaTod Oymare,
UCTIOJIb30BaTh pa30MeHre Ha YaCTH U JOCTPOCHHUE.

Pa30bupath mpuMepbl HCHOJIb30BAHUS BCIIOMOTATEIBHOW IUIOIIAIANA JIJIsI
pElICHUS TEOMETPHUSCKHX 3a7ad.

HaxoauTh miomany mnogo0HbIX GUryp.

BBIYuCIATE TUTONIAIN Pa3IMIHBIX MHOTOYTOJIEHBEIX (DUTYD.

Pemath 3a1auu Ha MIOMAAb C TPAKTHUYECKUM COJIEPIKAHHUEM.

Teopema IIudaropa u
HaYaj1a
Tpuronomerpuu (12 4)

Teopema I[ludaropa, e€ nokazaTenbCTBO U
npumMeHenue. O6partHas Teopema [Tudaropa.
Omnpenenenue TPUTOHOMETPUYECKHUX
(GyHKLUI OCTPOro yria, TPHTOHOMETPUUYECKHE
COOTHOLICHUA B MpsAMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO.

HoxaspiBath Teopemy [ludaropa, wucmons3oBath €€ B MPaAKTUUYECKHUX
BBIUMCIICHUSX.

®opMyIMpOBaTh ONPEAEICHUS] TPUTOHOMETPUYECKUX (QYHKIUI OCTpPOro
yria, IpOBEPATh UX KOPPEKTHOCTD.
BbiBOIUTE  TpUTOHOMETpUYECKUE
TPEYTOJIbHUKE.

HccnenoBaTh COOTHOUIEHHS MEXIY CTOPOHAMH B MPSMOYTOJbHBIX
TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

COOTHOHICHUA B MNPAMOYTOJbHOM
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CooTrHomeHuss  MexAay  ctopoHamu B | Mcmonb3oBaTh (OpMyNbl IPUBEACHUS U OCHOBHOE TPUTOHOMETPHUYECKOE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIVIAMH B | TOXKAECTBO JJIS HAXO0XKACHUS COOTHOLIEHUHN MEXy TPUTOHOMETPUYECKUMHU

45° u 45°; 30° u 60°. (OYHKIIUSMU Pa3IMYHBIX OCTPHIX YTIIOB.
[TpuMeHATh NONMyYCHHBIE 3HAHUS M YMEHHUS NPU PELICHUH MPaKTHYECKUX
3ajad.
3HAKOMUTbHCS C HCTOPUEH PAa3BUTHSI TEOMETPHUH.
O0o0menne u | [loBrOpeHne OCHOBHBIX NMOHATHM U MeTONOB | Pemars 3agaun Ha TIOBTOPEHHE, WIUIIOCTPUPYIOLIUE CBS3M  MEXIY
cucTeMaTH3anus KypcoB 7 U 8 Ki1accoB, 000011I€H1E 3HAHUH. Pa3IMYHBIMU YacTSIMH Kypca.

HU3Y4YE€HHOI 0
marepuaJia (4 4)




9 KJIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHYECKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/JBI 1€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

0JIOKU/MOLYJIN)
Yriabl B OKPY:KHOCTH. | Briucanuble W LEHTpalbHbIE YIIIbI, Yrojd | B meuenue yuebHOo20 200a: TOHWMATh, MPUMEHSITh B CaMOCTOSTEIBHOU
Bnucannbie M | MEXy KacaTeJIbHON M XOPAOH. YTIbl MEXIY | p€4H, BOCIPHUHUMATH (CIYXO3PHUTEIBHO M /WM Ha CIyX C YYETOM YPOBHS
ONMHUCAHHDbIE XOpJIaMU U CEKYITUMHU. CIIyXOpEUeBOTO Pa3BUTHS OOYyYaIONIMXCS) W JOCTATOYHO BHATHO W
4eThIPpexXyroJbHUKH. Brmicannreie H OINMCAHHBIE | €CTECTBEHHO BOCIPOU3BOAUThL TEMAaTHYECKYI0 M TEPMHHOJIOTHYECKYIO
KacareanHble K | YeTBIPEXYTOJILHUKY, UX TIPU3HAKK U CBOMCTBA. | JIGKCHKY, a TaKKe JIEKCUKY [0 OpTraHHM3allii y4eOHOW IesSTEIHHOCTH.

okpy:xHocTH. Kacanue
okpyxkHoctei (16 1)

[IpumeHeHne STUX CBOWCTB MpPU pPELICHUH
F€OMETPUUECKHX 3a/1au.
B3anmnoe pacnonoxeHue I1ByX OKpY>KHOCTEH.
Kacanue okpyxxHOCTEM.

Beimonuare ¢onernyeckyro 3apsiky. Mcnonb3oBaTh JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHu3alui y4eOHOM! 1eATeIbHOCTH.
®opMyIMpOBaTh OCHOBHBIE OIPEAEICHUS, CBSI3aHHBIE C YIJIaMU B Kpyre
(BnMCcaHHBIN YroJ, IeHTPaJIbHbIN Yro).

HaxoauTh BicaHHBIE YIJIbI, ONIUPAIOLIUECS HA OJHY AYTY, BBIYUCIIATD YIJIbI
C TIOMOINBIO TEOPEMBI O BIIMCAHHBIX YIVIAX, TEOPEMbI O BIIHCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccnenoBaTh, B TOM YUCIIE C TOMOILBIO IU(PPOBBIX PECYPCOB, BIUCAHHBIE U
OIMCAaHHbIE YETHIPEXYTOJILHUKH, BBIBOJAUTH UX CBOMCTBA U MPU3HAKH.
Hcnosib30BaTh 9TH CBOMCTBA M PU3HAKY NIPU PELICHUH 33]1a4.

Tpuronomerpus.

TeopeMbl KOCHHYCOB H
CHUHYCOB. Pemenue
TPEYroJbHUKOB (21 1)

Omnpenenenue TPUTOHOMETPUYECKHUX
¢yuknuii yrmoB ot 0 no 180°. Kocunyc u
CHHYC MNpsMOro M Tymoro yria. Teopema
KocuHycoB. (O600IEHHAS) TEOpEMa CUHYCOB
(c pamuycoM ONHMCAaHHOM OKPYXHOCTH).
HaxosxneHue JUIMH CTOPOH M BEJIMYUH YIJIOB
TPEYTrOJILHUKOB.

dopmyrna MIomaaN TPEYToJIbHUKA Yepe3 JBe
CTOPOHBI W yroia Mexnay HumH. Dopmyrna

®opMyIUpPOBaTh ONPEIEICHUS] TPUTOHOMETPUUYECKUX (YHKIUN TYNBIX U
OpsSMBIX YIJI0B. BBIBOAWTH TeOopeMy KOCHMHYCOB M TEOpEMY CHHYCOB (C
paznycoM OMHCAHHON OKPYKHOCTH).

Pemarp TpeyroapHUKH.

Pemarp mpakTuueckue 3agaud, CBOASIIMECS K HAXOXKACHUIO PA3IMYHBIX
JJIEMEHTOB TPEYTOJIbHUKA.
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IJIOMIA M  YETHIPEXYTrOJIbHUKA 4Yepe3  €ro
JIMaroHAIIM U yroJl MEKIy HUMH.
[IpakTUueckoe MNPUMEHEHHE JI0Ka3aHHBIX
TEOPEM.

IIpeodpa3oBanue
noxo0us.
Metpuyeckue
COOTHOILICHHUA
oKpy:kHOCTH (12 u)

ITonsTre o npeobpa3oBaHUU TOO0HS.
COOTBETCTBEHHBIC  3JEMEHTHl  IMOJOOHBIX
buryp.

Teopema o0 mpou3BeNEHHHM OTPE3KOB XOPI,
TEeopeMa O MPOU3BEAECHUH OTPE3KOB CEKYINIUX,
TeopemMa O  KBaapare  KacaTeJbHOM.
[lpuMeHeHHEe B pEIMICHHH TE€OMETPUYECKHUX
3aj1ad.

OcBauBath NOHATHE NTPEOOPA30BAHUS TTOJOOHS.

HccnenoBaTh ~ OTHOLIEHHE  JIMHEHHBIX ~ 3JEMEHTOB  (QUIyp  IIpH
npeodpazoBanuu 1o00us. Haxoauts mpuMepsl mogoous B OKpYy)Karomiei
JeHCTBUTEIIHOCTH.

BBIBOIUTH METPHUECKUE COOTHOIICHUS MEXK/Y OTPE3KaMU XOP/, CEKYILIUX 1
KacaTeJIbHbIX C MHCIOJIb30BAHMEM BIIMCAaHHBIX YIVIOB M IOJOOHBIX
TPEYTrOIHLHUKOB.

Pemate reomerpuueckue 3ajauyd M 3aJaud M3 pEalbHOW JKHU3HU C
MCTIOJIB30BaHUEM TOTI0OHBIX TPEYTOJILHUKOB.

BexTopsbI (15 4) OnpeneneHue  BEKTOPOB,  cloXkeHHE U | Mcnonb3oBaTh BEKTOpPBl KaK HaIlPaBJIICHHBIE OTPE3KH, MCCIEN0BATh
pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpA Ha | TEOMETPHUECKHU (IepeMelieHue) U GU3NIecKuii (CHiia) CMBICITBI BEKTOPOB.
YHCJIIO. 3HATh OIPENEICHNUs] CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpA Ha
O®u3nyeckuii. W TIEeOMETPUYECKHH CMBICH | UUCJIO, MCCIEA0BATh TIE€OMETPUUECKUH U (U3MUECKUH CMBICIBI 3TUX
BEKTOPOB. orepauui.
Paznoxenue BEKTOpa 1o IByM | Pemath reomMmerpuueckue 3ajauu ¢ UCIOJIb30BaHUEM BEKTOPOB.
HEKOJUIMHEApHbIM  BekTopaM. KoopauHatel | PackiaznpiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpa. Hcnonb3oBaTh CKalsipHOE NPOU3BEIEHUE BEKTOPOB, BBIBOJUTH €r0
CkaysipHOE TPOM3BEJIEHUE BEKTOPOB, €ro | OCHOBHBIE CBOMCTBA.
PUMEHEHHUE JJI1 HaXO0XK/ICHUS JUIMH U YIJIOB. | BRIUMCHATE CyMMy, pa3HOCTb U CKaJIIPHOE IPOU3BEIEHUE BEKTOPOB B
Pemenune 3a1a4 ¢ MOMOIIBI0 BEKTOPOB. KOOpAMHATAX.
[IpuMmeHeHre BEKTOpPOB sl pelieHus 3anad | [[puMeHsTh cKaltsipHOE NPOU3BEACHHE ISl HAXOXKACHUS JUIMH U YIIIOB.
KMHEMATUKHU U MEXaHUKH.

O06001menue IloBTOpEHME OCHOBHBIX NOHATHMM M METONOB | PemaTe 3agaun Ha MOBTOPEHHE, WIIIOCTPUPYIOIIUE CBA3UM  MEXKIY

CHCTeMaTH3aIUsA KypcoB 7 — 9 kiaccoB, 0000111eHIE 3HAaHU. pa3IMYHBIMH YacTSIMH Kypca.

HU3y4EeHHOr 0

MaTepuaJa (4 4)




10 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

0JIOKU/MOLYJIN)
JexapToBbl JlexapToBBI KOOPJMHATHI TOUEK HA IJIOCKOCTH. | B meuenue yueOHo2o 200da: TOHUMATh, TPUMEHSATH B CaMOCTOSITEIHLHOM
KOOPAUHATHI Ha | YpaBHEHHE NIPSAMOU. YTI0BOM KOA(DPHUITMEHT, | peun, BOCIPUHUMATD (CIIYXO3PUTEIBLHO H/WIM Ha CIyX C YYETOM YpPOBHS

mwiockoctu (10 4)

TAQHI€HC YIJa HAKJIOHA, NapajelibHble U
HEePIEHIUKYIISPHbIE MIPSIMBIE.

VYpaBHeHnue  okpyxHocTH.  Haxoxxnenue
KOOPJIMHAT TOYEK IepECeUCHUs OKPYKHOCTH U
IPSAMOM.

Meron KOOp/AHMHAT
FEOMETPUUECKUX 3aj1au.
Hcnonb3oBanue  Meroza
IIPAKTUYECKUX 3a7auax.

npu pelieHun

KoopJuHaT B

CIIyXOpEYEBOTO pa3BUTHS OOYYaAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBECHHO BOCIPOU3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTMYECKYIO
JEKCUKY, a TaKXKe JIEKCUKY I10 OpraHu3aluy y4eOHOW AesATeIbHOCTU.
Beimonuare ¢onerndeckyro 3apsiky. Mcnonb3oBath JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kasxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
OcBauBaTh NOHATHE MNPSAMOYIOJIbHOW CHUCTEMBl KOOPIMHAT, JIE€KAPTOBBIX
KOOpAMHAT TOUKH.

BrIBOIUTE ypaBHEHHE NPAMON U OKPYKHOCTH. BBIACIIATH IOJIHBINA KBaApaT
JUIsL HAXOKICHMSI LIEHTPA U Palnyca OKPYKHOCTHU IO €€ ypaBHEHHUIO.
Pemarp 3agaum Ha HAXOXKIEHUE TOYEK IIEPECEUYEHUs MPSAMBIX U
OKPY>KHOCTEH C IOMOIIBIO METOZa KOOPAUHAT.

Hcnonb3oBath cBoOWCTBA YriioBOoro KO3(Q@GUIMEHTa NPSIMON NMPHU PEIICHUU
3a/1a4, Ul ONPEEIICHNS PACIIONIO0KEHUS IPIMOH.

[IpuMeHsTh KOOpPAMHATHI IPU PEIIEHUU T€OMETPUUYECKUX U MPAKTHUECKUX
3aja4, A1 IOCTPOSHMSI MaTeMAaTHYECKUX MOJIeiel peabHbIX 3aj1a4 («MEeTOoA
KOOpPJUHATY).

[Tonp30BaTbes AJs MOCTPOEHUS M UCCIIEAOBAaHUM HM(POBBIMU PECYPCAMHU.
3HAKOMUTBHCS C UCTOPHEN Pa3BUTHUSI TEOMETPHUH.

IIpaBuiabHbIE
MHOI0YI0JIbHUKH.
JJIMHA OKPYKHOCTH
IUIOIA/Ib Kpyra.

[TpaBuIbHBIE MHOTOYTOJIBHHMKH, BBIYHCIEHUE
UX DJIEMEHTOB. YUCIIO T U JUTMHA OKPY>KHOCTH.
JmHa nyru okpyXHOCcTU. PanmanHas mepa

yria.

dopmynupoBaTh ONpesesieHHe MPaBUIbHBIX MHOTOYTOJIbBHUKOB, HAXOIUTh
WX 2JIEMEHTHI.

[Tonb30BaTbesl MOHATHEM [UIMHBI OKPYKHOCTH, BBEJIEHHBIM C IIOMOIIBIO
MPABUIBHBIX MHOTOYTOJIBHUKOB, ONPENENATh YHUCIO T, JUIMHY AYTH U
pajiuaHHYIO Mepy yria.
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BorunciieHue
miomaaen (9 4)

[Inomane kpyra u ero 3JIeMEHTOB (CEKTOpa U
cermMeHTa). Bplumcienue momaneit ¢uryp,
BKJIFOYAIOIIUX 3JIEMEHTHI KpyTa.

[IpoBoIUTH MEpPEX0 OT paiuaHHON MEpHI yIiia K TPalyCHOM 1 HA000POT.
Onpenensars momanb Kpyra.

BeBoguts dopmynsl (B rpagyCHOM M paAMaHHOW Mepe) [UIs AJHH YT,
IUIOIA/IEH CEKTOPOB M CErMEHTOB.

Bbruucnare  mwiomanu  Guryp, BKIIOYAIOMIMX AJIEMEHTHI  OKPYXHOCTH
(kpyra).

Haxoauts mionmany B 3aga4ax pealbHON KU3HH.

JIBH:KeHHS ILI0CKOCTH
(79

ITonsiTvie O IBUIKEHUU TUIOCKOCTH.
[TapajuienpHbIi  NEPEHOC,  MOBOPOT W
cummetpus. OCH U LEHTPBI CHMMETPHH.
IIpocreiire NpUMEHEHNs B pELICHUY 33/1a4.

Pa3z0upate npumepsl, WUTIOCTPUPYIOIINE MOHATHS ABMXKEHHS, LIEHTPOB U
0CE CUMMETPHH.

@opMyIMpOBaTh ONPENEICHUS MapaJICIIBHOIO IIEpEeHO0ca, IOBOpPOTa H
OCEBOM CHMMETPHUH. BBIBOAUTH MX CBOMCTBA, HAaXOIUTh HEMOJBH)KHbBIC
TOUYKH.

HaxoauTp EHTpBI 1 OCH CUMMETPHUi pocTeHmux Guryp.

[IpumeHsATh NapauienbHBI MEPEHOC W CUMMETPUIO IPU  PELIECHUU
TreOMETPUYECKUX 3a11a4 (pa30upaTh MPUMEpHI).

Vcnonp30BatTh AJ1s IOCTPOEHUS U UCCIIEI0OBAaHUM IU(POBBIE PECYPCHI.

[MoBTOpEHME,
00001meHME,
CHCTeMATH3AIMSA
M3yYEeHHOr0
matepuana?’ (8 u)

IToBTOpEHNE OCHOBHBIX IMOHATHH U METOJIOB
KypcoB 7-10 kmaccoB, 0000meHue u
cucreMaru3anuss  3HaHui.  IIpocreiimme
reoMeTpuueckue QUrypbl U HX CBOMCTBA.
N3MepeHne reoMeTpuueCKUX BEJTHYHH.

TpeyroJbHUKA.

[TapamnenbHble " MEPIEHIUKYISIPHBIE
IpsIMBIE.

OxkpyxHOCTb U  Kpyr. Il'eomerpuueckue
IIOCTPOEHHS. Yrnsl B OKPYXKHOCTH.
BrnucanHple W omMCaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKPYKHOCTB.

BocnpuHumatre  (CIIyXO3pUTENBHO W/WIIM Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpE€YeBOI0 pa3BUTHUS OOYYAIOLIUXCS) M ONEPUPOBATh CIETYIOLIUMHU
HOHATUAMM:  (QUrypa, TOUYKa, IMpsi- Mas, Yroj, MHOIOYTOJIbHUK,
pPaBHOOEPEHHBI U PAaBHOCTOPOHHUN TPEYrOJIbHUKH, MPSIMOYIOJIbHBIN
TPEYroJbHUK, MeAMaHa, OHCCeKTpuca U  BbICOTA  TPEYroJbHUKA,
napaujienorpaMM, pomO, TpsMO-  YroJbHHMK, KBajaparT, Tparerus;
OKpPY’KHOCTb, KacaTellbHasi; PaBEHCTBO U MOJ00ue (QUryp, TpeyrojbHUKOB;
NapaJuIeIbHOCTD U NEPNEHIUKYIAPHOCTD MPAMBIX, YTOJ MEXAY NPSAMBIMH,
CUMMETPUSI OTHOCUTENILHO TOUYKHU U MPSMOI; IJIMHA, PACCTOSHUE, BEIMYUHA
yria, Iionaab, IEPUMETP.

Hcnonb3oBatk ¢opMyinbl: HepuMeTrpa M IUIOMAAM MHOTOYrOJIbHUKOB,
JUIMHBl OKPY)KHOCTH M IUIOLIaJM Kpyra, o0b&éMa HNPSIMOYTOJBHOTO
napajuIeJIenuneaa.

2 [peycMarpuBaeTcst NOBTOPEHHE DJIEMEHTOB COJIEPIKAHHS YUEOHOI JAMCIUIUIMHBL, OCBAaMBABIIETOCA Ha 1—5 Tos1ax 06y4enus Ha yposHe O0O. JlonmyckaeTcs pacrpeieseHue JaHHOTO
Marepualia 1o COOTBETCTBYIOIINM TEMaTHYECKNM pa3JiesiaM, OCBaUBaeMbIM Ha 6-oM roy o0ydenus Ha ypoHe OOO.
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YUeThIpEXYroJIbHUKY. Bnucanusie u
OIMCAHHBIC YETHIPEX YT OJIbHUKH.

Teopema [Mugaropa u Hayania
TPUTOHOMETPHH. Pemenune o0Imux
TPEYrOJIbHUKOB.

[TpaBHIIbHBIC MHOTOYTOJIbHUKH.
[IpeoOpazoBanusi  miIocKoCcTU. JIBHKEHUSI.
[Togobue. CummeTpus.

IInomiaas. BerunuciaeHue miomamei.
[Tnomaau mogoOHbIX duryp.

JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BekTopbl Ha MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT, BEKTOD;
WCIIOJIb30BaTh 3TU MOHATHUS ISl IPEJICTABICHUS IAaHHBIX U PEIICHUS 3a/a4,
B TOM YHUCJIC U3 JPYTHX yYEOHBIX MMPEIMETOB.

Pemath 3aa4n Ha MOBTOPEHUE OCHOBHBIX MOHSATUN, MILTFOCTPALIMIO CBSA3EH
MEXIY pPa3IMYHBIMA 4YacTSIMH Kypca. BpIOMpaTh MeTOA ISl pPEUICHHS
3aJ1aun.

Pemars 3agaun n3 moBceHEBHOM KU3HH.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» B 7-10 KITACCAX

HOACHUTEJBHAA 3AIINCKA

B coBpemenHOM 1IUPPOBOM MHUpPE BEPOSITHOCTD U CTATUCTUKA NMPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUECKUX MPUIIOKEHUHN, TaK U
X poJid B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJOMy 4delloBeKy. Bospacraer umcio
npodeccuit, Mpu OBIaJICHUN KOTOPBIMU TpedyeTcst Xxopoiasi 6a30Bas MOATOTOBKA B
001acTU BEpOSITHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJISI IPOIOJIKCHHUS
00pa30BaHMs U I YCIEITHON MPOo(ecCoHaTbHON Kapbephl.

Kax11p1i1 4e0BEK NOCTOSHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIMXCS Y
HEro JaHHbIX. A 1711 0OOCHOBAaHHOTO MPUHATHS PELICHUS B YCIOBUSAX HEIOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

MMeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(HOpPMHpPOBATH Y
oOyuaromuxcst QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B ce0s B KaueCTBE
HEOTBEMJIEMOM  COCTABILIFOLIEH  YMEHHE  BOCIHPUHUMATh M KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJIBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMU MPUHIMIIAMU cOOpa, aHaIu3a U
MPEACTABICHUS] JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOuiaeT oOydarmmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3alUM TNepedopa U MoAcyéTa 4Yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTUYeCKUil PyHIaMeHT sl POPMHUPOBAHUSI KOMIIETEHIIMN B
ob0nacT UHPOPMATUKH U HMUGPPOBBIX TeXHOJNOTHH. [Ipy M3ydyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl TPEACTaBIEHUS OO0Yy4YaloUMXCd O COBPEMEHHOU
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTHKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MHGOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUM C JaHHBIMH LEJISIMU B CTPYKTYpE HPOrpaMMbl yueOHOTO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIJICICHbI
clenyloume coaepxkaTenbHo-MeToandeckue auHuu: «lIpencraBienne NaHHBIX U
omnucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHTbl KOMOMHATOPUKW,
«BBeneHue B Teoputo rpadony.

Conepxxanue muHuu «lIpeacraBneHue 1aHHBIX U OMUCATENbHAS CTATUCTUKAY
CIIY’KUT OCHOBOM 11711 (HOPMUPOBAHUS HABBIKOB PaOb0THI C UHGOPMAIIUEH: OT YTCHUS
Y MHTEpHpeTauud WH(popManuu, IpeICTaBIeHHON B TaONMIlax, HA AMarpaMmMmax u
rpadukax, 10 cOopa, MPEACTABICHUS U aHalW3a JaHHBIX C HCHOJb30BAHHEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
OOyJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEMIINE THUIOTE3bl, Pa3MbILUISATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMH W3MEHUMBOCTh, M OLEHUBATh WX BIHUSIHHUE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IIPOLECCHI.
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NHTYyNTHBHOE MPENCTAaBIEHUE O CIIy4YalHOM M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEM M TEHICHLIMW CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUIS
U3Y4YEHUSI TEOPUM BEPOSTHOCTEH. DBOJIbIIOE 3HAYEHHE HMMEIOT IPAKTUYECKUE
3aJ1aHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMU.

[ToHsiTHE BEPOSATHOCTHM BBOJUTCS KaK Mepa IpaBAOINOA00Ms CIIy4allHOTO
coopitus. Ilpm wu3ydyeHun ydyeOHOTo Kypca OOydaroluecss 3HAKOMATCA C
IIPOCTEUIIMMHU METOJaMH BBIYUCIICHHS BEPOSITHOCTEN B CIIy4alHBIX KCIIEPUMEHTAX
C PAaBHOBO3MOKHBIMM JJIEMEHTAapPHBIMU HMCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Ooyiee CIOXKHBIE 3ahaud. B yueOHBIN Kypc
BXOJAT HAYAJIBHBIC NPEACTABICHUS O CIyYalHBIX BEIMYMHAX W UX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOydaromuxcs ¢
MHO>KECTBAMU U OCHOBHBIMH OIIEPALMSAMH HaJ MHOKECTBAMHU, PaCCMATPUBAIOTCS
IIPUMEpPBI IIPUMEHEHUSA Ul pELICHUs 3aad, a TaKXKe HCIIOJIb30BaHUS B JIPYTHUX
MaTEeMaTHUUECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-10 xnaccax usyuaercst yueOHbIN Kypc «BeposTHOCTh U CTaTUCTHUKAY, B
KOTOPBIN BXOAAT pasneibl: «IIpencrabiieHre JaHHbBIX U ONACATENIbHASA CTATUCTUKAY,
«BeposTHOCTEY», «D1eMeHTbl KOMOMHATOPUKNY, «BBeeHue B Teopuio rpadosy.

COILEPKAHUE OBYUEHUS
7 KIIACC
(3-i1 rox 00yuennst Ha yposae O00) %

[IpencraBiieHre JaHHBIX B BUJIe TaOJIUIl, AMarpaMm, rpadukoB. 3amoJIHEHUE
Ta0JuIl, YTEHHWE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue nndpopmaium u3
JarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIPETALUs JaHHBIX.

OmnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHUYECKOe, MeIuaHa, pa3max,
HauOOJIbIIIeE M HAUMEHbBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBI SKCIIEpUMEHT (OTBIT) W Ciy4yaiiHOoe coObITHE. BeposTtHocTh u
yacToTa. Posb MaoBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOIE
u B obOmectBe. MoHeTa 1 UTpasibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepmmHbl. Ywncio pédep M cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myTh). IIpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

2l Coxpansercs cojepikaHue U 00bEM MaTepuana, mpeacTapieHHoro B mpumepHoil OOIl — mis TpeThero roja
o0Oyuenus Ha ypoBHe OOO. B ciaydae HEOOXOIUMOCTH, OOYCIIOBICHHON WHIUBUAYaIbHBIMH OCOOCHHOCTSMHU WU
BO3MOXKHOCTSIMHA OOYYAIOIIMXCS C HAPYIICHUSIMHU CIIyXa, U3y4eHHEe MPOrPAaMMHOT0 MaTepualia M0 TeMaTUYeCKOMY
pazzaeny «BeposTHOCTh M 4acTOTa CIIy4aifHOrO COOBITHS» MOXET OBITh OPIraHU30BAHO HA YETBEPTOM roJly O0yUCHHS
Ha ypoHe OOO.
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8 KUIACC
(4-ii rox o6yuenns Ha yposae 000) %

[IpencraBieHue JaHHBIX B BUIE TAOIUL, 1UarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, IOAMHOXKECTBO. Omepauuu Haj
MHO’KECTBaMU: 00bEIMHEHHUE, IEpeceUeHre, 1onoaHeHre. CBOMCTBA onepaluii HaJ
MHOXXECTBAMHU:  IEPEMECTUTEIIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUs MHOXECTB IS
ONMCAHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUM, IIPY PELICHUHN 3aa4.

N3mepenne paccemBanus NaHHBIX. /[ucniepcrs U CTaHAAPTHOE OTKIOHEHUE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHA Ciy4ailHOro ombita. CiaydaiiHble COOBITHS.
BepositHoctr  coObIThil.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusMU. CiyyaliHblil BEIOOpP. CBS3b MEXKIY MAJTOBEPOATHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

9 KUIACC
(5-ii rox o6yuenus Ha yposae 000) %

[IpencraBneHue JaHHBIX B BUE TAOJIUL, UarpaMM, rpauKoB.

Hepeo. CBolicTBa JAEpEBBEB: E€IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BeplIMH W yucioMm pédep. [Ipasumio
yMHOXeHHUs. Pelienue 3a1a4 ¢ momoIipto rpados.

[IpotuBononoxueie coObiTus. Juarpamma Oiiniepa. OObeAUHEHUE W
nepeceueHne  coObITHil. HecoBMecTHble  coObiTusi. @DopMmyna  CIOXKEHUSA
BEPOSATHOCTEW. YCIJIOBHAas BepoOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumbie
coObrTus. IlpencraBnenue skcriepuMeHTa B BUJe AepeBa. Pemienune 3amad Ha
HaxO0XJIEHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIyYaHOTO JKCIEPUMEHTA,
auarpamm Ounepa.

[TepectanoBku u dakropuan. CoueTaHnust ¥ YUCIIO codeTaHuil. TpeyroabHuK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

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

[IpencraBnenre JaHHBIX B BHUAe TaOmul, JuarpamMm, TIpaduKoOB,
MHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe Talull, AuarpaMM, rpaukoB 1Mo
pEaNbHBIM JaHHBIM.

I'eomerpuyeckas BeposITHOCTb. CiydallHbI BBIOOp TOYKM W3 (DUTYpHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

HcnbiTanue. Ycnex n Heynada. Cepust HCOBITAHUM 10 IEpBOTO yenexa. Cepus
ucnbeiTanuii bepuyiu. BeposatHocTu coObITHI B cepur UcnibITaHui bepHyiu.

CiyuaiiHas BEJIMYMHA U PACTPENCIICHUE BEPOSITHOCTEM. MaTremaTuueckoe
oxumanue u aucnepcus. l[Ipumepbl MaTeMAaTMYECKOrOo  OXKHUAAHUSA — KAK
TEOPETUYECKOTO0 CPEAHEr0 3HA4YEHUs BEJIIMYMHBL. MareMaTndeckoe OXWIAaHHUE U

22 M3yuenue TeMaTHUECKUX pas/elioB «Beejenue B Teopuio rpadosy», «CiryuailHble COOBITHS» NPELYCMaTPHBAETCS
Ha 5-oM rox oOydenust Ha ypoBHe OOQ, uTo OOecneynBaeT BO3MOXKHOCTb YBEJIMYECHUS Y4€OHOrO BPEMEHH Ha
U3ydeHHe MaTepHaa 1o npeaCTaBICHHbIM TEMAaTUYECKUM Pa3JieNaM.

2 Nsyuenne TemaTHdeCKuX paszenoB «leoMeTpuueckas BepOSTHOCTb», «Mcnbiranus Beprymimy», «Ciyuaiinas
BEJIMUMHA» NpeaycMarpuBaeTcss Ha 6-oM rox oOydenuss Ha ypoBHe OOQ, uto obecreunBaeT BO3MOXKHOCTD
YBEJIMYCHHUS yueOHOTO BpEMEHH Ha U3y4YEeHUE MaTepuaia 1o Npe/ICTaBICHHBIM TEMaTHYECKUM pa3JieiaM.
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JUACHEPCUA CIyYalHOW BEJIMYUHBI «UYHCJIO YCIEXOB B CEPUM HCIBITAHUUN
bepuymnm.

[Tonsatue o 3akoHe OOIBIIUX yncel. M3Mepenue BeposSTHOCTEH C MOMOIIBIO
qacTOT. PoJib 1 3HaueHHEe 3aKOHA OOJIBIIIMX YKCEIT B MPUPOE U OOIIECTRE.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yuebHOro Kypca «BepostHOCTh M cTraTucTuka» B /—10 kimaccax
JOJDKHO ~ o0ecneuyuBaTh  JOCTHKEHUME  YKA3aHHBIX  HIDKE  MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

7 KIIACC

Yurate uHPOpMAINIO, NPEACTABICHHYIO B Tabmumax, Ha Jauarpammax,
NPEACTABIATh JAHHbIE B BUAE TaONHI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatklie) U KpyroBbi€) IO MAaCCHBaM 3HAYEHUH.

OnuceiBaTe M HMHTEPIPETUPOBATH  PEAJIBHBIE  YHCIOBBIE  JAaHHBIE,
IpeJICTaBICHHbIE B TA0IMIIAX, HAa JUarpaMmax, rpapukax.

Hcnonp30BaTh U1l ONMCAHUS JAHHBIX CTAaTUCTHYECKUE XapaKTEPUCTHUKU:
cpenHee apuMeTHUecKoe, MeAuaHa, HauOoJipllee W HAUMEHbIIEE 3HAYEHUS,
pa3max.

HNMeTp mpeacTaBieHHE O CIy4allHOW W3MEHYMBOCTH Ha NPHUMEpax IIEH,
($u3NYECKUX BEJIUYMUH, AHTPOIIOMETPUYECKUX HaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KIIACC

W3Bnekate © mnpeoOpa3oBbIBATH HHPOPMALMIO, TMPEICTABICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHUJAE TaOJML, aUarpamMm, rpaukoB, NpPECTaBIATH
JTaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

OnuceiBaTh NaHHBIE C MOMOIIBK) CTATUCTUYECKUX IOKA3aTeNlel: CPEIHUX
3HAYEHU U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YUCIOBBIX 3HAUYEHUN U YaCTOTHI COOBITUMN, B TOM YHUCIIE
M0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

Haxonutb BeposSITHOCTH CITydalHBIX COOBITUI B OMBITAX, 3HAs BEPOSITHOCTH
AIIEMEHTApHbIX COOBITHI, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

9 KUIIACC

W3Bnekath © mnpeoOpa3oBbIBATh HHPOPMALIMIO, TMPEJICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, AUArpamm, rpapukoB, MpPeICTaBISATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

Hcnonb3oBath rpaduyeckue MOJAENU: JIEPEBO CIy4alHOIO 3KCIEpPUMEHTAa,
JarpaMMBbl Diliepa, YucaoBas Mnpsmasi.

OnepupoBarh MOHSATUSMU: MHOXKECTBO, MOJAMHOXKECTBO, BBINOJIHATH
omepaly HajJ MHOXECTBAaMH: OObEIUHEHHE, NepeceyeHue, IOIOJIHEHUE,
NEPEYNCIISATD FIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyeckoe MNpeACTaBICHUE MHOXKECTB U CBSI3EH MEXIy
HUMHU JUIsI ONMCAHUA MPOLIECCOB U SIBJIICHUW, B TOM YHCJIE NIPU PELICHUM 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYypPCOB.
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10 KITACC

W3Bnekatb © 1peoOpa3oBbIBaTh HMHPOpPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHMKAaX B BMJE TaONWL, OuarpamMm, rpadukoB, MHPEICTABIATH
JaHHbIE B BUJE TAOJIUL, 1UarpaMm, rpauKoB.

Pemarp 3amauM OpraHM30BaHHBIM IEepeOOpPOM BAPUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcrons30BaTh ONUCATEIBHBIE XAPAKTEPUCTUKU JUISI MAaCCHBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

HaxonuTth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSACh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN 1 HAOIIOICHUT.

HaxoauTs BEepOsSTHOCTH CIIydallHBIX COOBITHI B M3YYCHHBIX OMBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUAX
VCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NMeTp mnpencraBiieHHE O CIIy4YalHOW BEJIMYMHE W O pacClpeieIcHUuU
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHHMe O 3aKOHE OOJBIIMX YHCEN KakK O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUpPOE U OOIIECTRBE.



KJIacChI).

TEMATHYECKOE IINTAHUPOBAHHUE
Tematnueckoe IIaHUPOBAHHUE MO JAUCHUIUIMHE «BeposSTHOCTh M CTaTUCTUKa» IMpPEACTaBiIeHO MO roxaM odydyenus (7—10

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEYUCIICHBI TPU U3YYSHUH KaXK0M TeMbl U HANPaBIIEHbI Ha TOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepeyeHb BUIOB NESATENIBHOCTH MOXET OBITh PACIIMPEH WM COKpaliéH — ¢ Y4ETOM
BO3MOXHOCTEH M OrpaHUYEHUN 00y4aroNInXcsi, 00YCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPHU MATOJIOTHH CITyXa.

7 KJIIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.

Tembl (TeMaTHYECKHE
0J10KM/MOYJIH)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

IIpeacrasiaenue
AaHHBIX (7 4)

[IpeacraBnenre  JaHHBIX B TaOIuUIax.
[IpakTHueckre BBIYMCICHHS IO TaOJIUYHBIM
JaHHbIM. V3BiieueHne W UWHTEpHpETALMs
TaONMMYHBIX JaHHBIX. [IpakTHueckas pabota
«Tadnuiey.

I'padpuaeckoe mpencTaBlieHHE JaHHBIX B BHJIC

KPYTOBBIX,  CTOJIOMKOBBIX  (CTOJOYATHIX)
nuarpamMM. UTeHue M MoCcTpoeHUe Juarpamm.
[lpumepsr  nemorpaguYecKkux  IUarpamMm.

[TpakTuyeckas pabdota «JluarpaMmsbl».

B meuenue yuebnoco 200a: NMOHUMATh, INPUMEHATH B CAMOCTOSITEIbHON
peuy, BOCIPUHUMATh (CIIyXO3PUTENIBHO W/WIM Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpEUYeBOIO pa3BUTHS OOy4yaroOUIMXCA) M JOCTaTOYHO BHATHO W
€CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTHUYECKYI0 M TEPMUHOJOTHUYECKYIO
JEKCUKY, a TaKKe JEKCHKY IO OpraHu3alud y4eOHOH JesTelNbHOCTH.
Beimonuate ¢onernueckyro 3apsiky. Mcnonb3oBaTh JaKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIECHHUS.

Ilo oxonuanuu Kkastcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOIMYECKYIO JIEKCUKY Y4eOHOI
JUCLUIUIMHBL, @ TAaKXKe JIEKCUKY 10 OpraHU3aluK y4eOHOH e TeTbHOCTH.
OcBauBaTh cI0COOBI PEICTABICHHS CTATUCTUYECKUX JAHHBIX U YHCIIOBBIX
MacCHBOB C OMOIIBIO TAOIMI M JUArpaMM C UCTIOIb30BAHUEM aKTYaJIbHBIX
U BAXHBIX JaHHBIX (JeMorpauyeckue JaHHble, MPOU3BOACTBO
IPOMBIIIJICHHON U CeNbCKOXO03HCTBEHHOM MPOAYKIMH, OOLECTBEHHBIE U
MIPUPO/IHBIE SIBICHUSA).

W3ydats  MeToabl  paboTel ¢  TaOAMYHBIMU U TrpadUUYeCKUMHU
MPEICTAaBICHUSIMH JaHHBIX C IOMOULIbI0 LHU(POBBIX PECYPCOB B XOJ€
PaKTUYECKUX paboT.

OnucaresbHas
CTATHCTHKA (8 1)

Yucnosbie
apudMeTHIEeCKoe.
Menuana yucnoBoro Habopa. Y CTOMYHMBOCTD
MEAMAHBI.

HaOOPBHI. Cpennee

OcBauBaTh MOHATHUSA: YMUCIOBOW HaOOp, Mepa IEHTPAIbHOM TEHICHINU
(Mepa 1eHTpa), B TOM YHUCIIE Cpe/iHee apupMeTHIecKoe, MeHaHa.
OnunceiBaTh  CTATHCTHYECKHE  JaHHBIE C  IOMOIIBIO
apupMeTHyecKoro U Meauanbl. Pemare 3aga4m.

CpeHEro
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[Tpaktuyeckas padora «CpeaHue 3HaUCHUS.

N3ygath cBOICTBA CPETHUX, B TOM YHCIIE C TOMOIIBIO UG POBHIX PECYpPCOB,

HauOonpiiee ©  HauMeHbllee 3HAUEHMs | B XOJ€ MPAKTHYECKUX PadoT.
quCcI0BOro Habopa. Pazmax. OcBauBarh TOHATHSA: HAUOOJbIIEE W HAUMEHbBILIEE 3HAYCHUS YHUCIOBOTO
MaccuBa, pa3Max.
Pemate 3amaun Ha BBIOOp crioco®a OMUCAHUS JAHHBIX B COOTBETCTBHH C
IPUPOAOH TAaHHBIX U LIEJSIMU UCCIICAOBAHMSL.
Cayuaiinas CnyuaiiHas ~ u3MeHUMBOCTh  (mpuMepsl). | OcBauBaTh MOHATHUS: YaCTOTAa 3HAYEHUI B MAacCUBE JaHHBIX, IPYNIHMPOBKA
U3MEHYHMBOCTH (6 1) Yacrora 3HaYeHMH B MacCUBE JAHHBIX. | JaHHBIX, TUCTOrpaMma.

I'pynnupoBka. I'ucrorpamMmsi.

CtpoutTh W aHAIM3UPOBATH THCTOTPAMMBI, MOAOUPATh MOIXOISIIMNA IIar

[IpakTnueckas pabota «Cny4aitHas | TpyIIHPOBKH.
U3MEHYUBOCTbY. OcBauBaTh rpauueckue MpEJICTaBICHUsS pa3HbIX BHUJIOB CIydyalHOU
U3MEHYMBOCTH, B TOM YHCJIE C MOMOIIbIO LU(POBBIX PECYpCOB, B XOHE
IPAKTUYECKON paboThI.
Beenenne B Teopmio | I'pad, Bepmmna, pebpo. Ilpencrasnenue | OcBauBaTh moHATHS: rpad, BepumHa rpada, pebpo rpada, creneHs
rpagos (4 4) 3aaud ¢ nomomiplo  rpada. CreneHsb | (BaJCHTHOCTH BEPIIUHBI), LIETTh U IIUKJI.
(BasleHTHOCTH) BepimHbL. Yuciao pébep u | OcBauBarh MOHATUS: TyTh B Trpade, »diliepoB mnyTth, 00xom rpada,
CyMMapHasi CTeleHb BepIIMH. Llenb M IUKI. | OpHEHTUPOBAHHBIN rpad.
[Tyt B rpade. [IpencraBienue o cBs3HOCTH | Pemiars 3a1aumn Ha IOMCK CyMMBI CTETIEHEH BepIIMH rpada, Ha MOuCcK 00xoaa
rpaga. OOxoxn Trpada (9iiepoB myTh). | Tpada, Ha MOKUCK MyTEH B OPUEHTHUPOBAHHBIX Tpadax.
[IpencraBnenne o0  opueHTHpoBaHHBIX | OcBauBaTh CIOCOOBI MPEACTABICHUS 3a/1a4 U3 Kypca anreOpbl, FEOMETPHH,
rpagax. TEOPUU BEPOSITHOCTEH, APYruX MpPEeIMETOB C MOMOIIbI0 TpadoB (KapThl,
CXEMBI, JJIEKTpUYECKHE LenH, (QYHKIMOHAIbHbIE COOTBETCTBHS) Ha
pUMepax.
BepositHocTh u | CnyyaiiHplif OombIT W chay4aiiHoe coObiThe. | OcBaMBaTh MOHATHS: CIyYalHBIH ONBIT M CIy4yailHOe COOBbITHE,
yacTtora cJhaydaiinoro | BepostHocth 1 4actora coObiTus. Poiib | MagoBeposITHOE M MPAKTUYECKU JOCTOBEPHOE COOBITHE.

coObITHs (4 1)

MaJIOBEPOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX
coObITHH B pUpojie U B oO1ecTBe. MoHeTa u
UTpaNIbHAs KOCTh B TEOPUU BEPOSITHOCTEM.
[IpakTuueckas pabora «Yacrora BbITIaeHUs
opJiay.

N3y4arh 3HaYMMOCTh MaJIOBEPOSTHBIX COOBITUH B MPUPOJE U OOIIeCTBE Ha
BAKHBIX MpUMeEpax (aBapuu, HECUACTHBIE CIIy4au, 3alluTa NepCOHAIbHON
uH(pOopMaIlny, epeaaya JaHHbIX).

N3yuaTe posb KJIaCCUYECKUX BEPOSATHOCTHBIX MOJIeNiel (MOHETa, UrpaibHas
KOCTb) B TEOPHH BEPOATHOCTEH.

Hal6mronaTe 1 u3y4atrh 4acTOTy COOBITHN B MPOCTHIX IKCIIEPUMEHTAX, B TOM
YHClie C TOMOIIBI0 U(POBBIX PECYPCOB, B X0J1€ MPAKTHUECKOIN pabOTHI.
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O06001menue
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
MarepuaJjia (5 4)

IIpencraBnenue
CTAaTHUCTHKA.
COOBITHS.

JAHHBIX.
BepositHOCTB

OnucarenpHas
CIIy4aitHOTO

I1oBTOPSATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha NpEACTAaBIECHUE M OIUCAHUE [AHHBIX C IIOMOILBIO
H3YYEHHBIX XapaKTEPUCTHUK.

OOcyxnare nOpuUMepbl  CIy4alHBIX COOBITUH, MAaJOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITUH, UX POJM B HPUPOAC U
JKU3HU 4€JI0 BEKa.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

IoBTOpenue (4 1)

[IpeacraBnenne  gaHHbiX. OnucarenbHas
cratuctuka. CnyyaiiHas ~ M3MEHUYUBOCTD.
Cpennue 9rcioBoro Habopa.

Cnydaitaple  coObITHA.  BepostHoctn u

gacToThl. Kiaccuyeckue Moaenu Teopuu
BEPOSITHOCTEW: MOHETA U UTPaJIbHAs KOCTb.

B meuenue yuebmoco 200a: MOHUMATh, MPUMEHATH B CaMOCTOSITEIHLHOMN
pedn, BOCIIPUHUMATh (CIYyXO3pUTENIBHO W/WIKM Ha CIyX C y4€TOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYaAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTh TEMATUYECKYH) U TEPMHUHOJIOIMYECKYIO
JEKCHKY, a TaKKe JIEeKCHKY IO OpraHM3aluyd Y4eOHOH JeATeNbHOCTH.
Boimonusate poneTnueckyro 3apsanaky. Mcmnomns3oBarte AaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxoHuanuu xadxcoou yueOHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTMUYECKYIO JIEKCUKY Y4eOHOM
JTUCIUIUIMHBL, @ TAK)KE JIEKCUKY 110 OPTaHU3aINH Y4eOHOU NeSTEIIbHOCTH.
[IoBTOPATH N3Y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA.

Pemate 3agaun Ha NpeaCTaBICHUME W ONMCAHUE JAHHBIX C IOMOLIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pewmate 3a1aun Ha mpeacTaBlIeHHE TPYNIUPOBAHHBIX JTAHHBIX U ONUCAHUE
CIIy4ailHOM M3MEHYUBOCTH.

Pemate 3amaum  Ha ompeneneHHWe 4YacTOThl CIy4YalHBIX COOBITHH,
0o0CyX/IeHHE TPUMEPOB CIyYalHBIX COOBITUM, MaJIOBEPOSITHBIX U
NPaKTUYECKU JOCTOBEPHBIX CIy4allHBIX COOBITHH, UX PONU B MPHUPOJE U
JKU3HM YEIJIOBEKA.

OnucarejbHas
CTATUCTHUKA.

PaccenBanmne JaHHBIX
(7 9)

Otknonenus. Jucnepcust yucioBoro Hadopa.
CrannapTHOE OTKJIOHEHHE YHCIOBOro Habopa.
JluarpaMmbl paccerBaHMUs.

OcBauBaTh MOHSTHUS: TUCTIEPCHS M CTAHAAPTHOE OTKIIOHEHUE, HCIIOJIb30BaTh
OTH XapPAKTCPUCTUKU JJIA OIMUCAHUS PACCCUBAHWA NTaHHBIX.

BbiiBuraTh runote3bl 00 OTCYTCTBUU WIIM HAJTMYUH CBSI3U IO AHAarpaMMam
paccerBaHusl.

CTpouTh AMarpaMMbl pACCEHBAHUS 110 UMEIOIIMMCS TAHHBIM, B TOM YHUCIIE C
MTOMOIIBI0 KOMIIBIOTEPA.

Mmuo:xecTBa (7 4)

MHoOXxecTBO, MOAMHOXeCTBO. Onepanuu Haj
MHOXECTBaMHU: OO0BEAMHEHUE, TEPECCUCHHE,
JIOTIOTHEHHE.

OcBauBaTh MOHATHS: MHOKECTBO, 3JIEMEHT MHOKECTBA, TOAMHOKECTBO.
BrimonHATe omepanuu HaJl MHOXKECTBAaMH: OOBEIWHEHHE, TepeceueHue,
JIOTIOTHEHHE.
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CaoiicTBa omepanuii HaJ MHOXXECTBaMHU:
MIEPEMECTUTENBHOE, COYETaTEeIbHOE,
pacupenenuTeIbHOE, BKIOUCHHUS.
['padmyeckoe mpencTaBieHE MHOXKECTB.

Hcnonn3oBarh CBOMCTBA:
pacnpeenuTesIbHOE, BKIIOYCHUS.
Hcnonb3oBark rpaduueckoe MpeACTaBICHUE MHOXKECTB IPU ONMUCAHUU
peanbHBIX MPOIECCOB U SBJICHHUH, IPH PEIICHUHN 3a7a49 U3 JPYTrUX y4eOHBIX
MPEIMETOB U KYPCOB.

NEpCMECTUTCIILHOC, COYCTaTCIIBHOC,

BeposiTHOoCTB DneMeHTapHbIe COOBITHSL. Cnyuyaitnbie | OcBauBaTh TMOHSTHUS: AJIEMEHTAapHOE COOBITHE, CIIy4yailHOe COOBITHE Kak
CJAYy4aifHOTO COOBITHA | COOBITHS. bnaronpusTcTByroIME | COBOKYIHOCTh 0J1aronpHUATCTBYIOLIUX 3JIEMEHTaPHBIX COOBITHIA,
(11 9) JJIeMEHTapHble  CcOObITHS.  BeposTHOCTH | paBHOBO3MOXKHBIE 3JIEMEHTApHBIE COOBITHS.
coObiTHil. OnbITEI € PaBHOBO3MOXKHBIMH | PemiaTh 3a7auu Ha BHIYMCIIEHUE BEPOSTHOCTEH COOBITHI MO BEPOSITHOCTSAM
dJIEMEHTApPHBIMH  COOBITHUSAMU. ClydailHBIN | DJIEMEHTAPHBIX COOBITHI CITy4ailiHOTO OIBITA.
BBIOOD. Pemate 3amaum Ha BBIYMCIIEHHE BEPOSTHOCTEH COOBITHA B ONBITaX C
[IpakTuueckas paboTa «OnbIThI C | paBHOBO3MOYHBIMH JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCJIE C TIOMOIIBIO
PaBHOBO3MOKHBIMH 3JIEMEHTAapHBIMU | KOMIIBIOTEpA.
COOBITUSIMI. [IpoBoauTh M M3y4aTh OMNBITHI C PABHOBO3MOXHBIMH 3J€MEHTapPHBIMU
COOBITUSMHU (C HCIOJB30BAHUEM MOHET, UIPANbHBIX KOCTEH, ApYyrux
MoJIesIei) B X0JIe MPAKTUYECKON paboTHl.
O0o0menune u | [IpeacraBnenne  ganHbix. OmnucarenpHas | [IoBTOpATH H3yuyeHHOE U BbICTpauBaTh CUCTEMY 3HAHUI.
cucTeMaTH3alUs craTucTuka.  BeposiTHOCTh  ciydaiiHoro | PemaTth 3ajauum Ha MPEACTABICHHE M ONHMCAHME JAHHBIX C IOMOILBIO
HU3y4EeHHOI0 COOBITHSL. U3YYEHHBIX XapaKTEPUCTHUK.

matepuaia (5 u)

Pemate 3amaun Ha HaxOXJICHHWE BEPOATHOCTH CIIy4alHOTO COOBITHS (B
pamMKax U3y4eHHOTro).




9 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

IoBTOpenue (4 1)

[IpeacraBnenne  gaHHbiX. OnucarenbHas
CTaTHCTUKa.  BeposTHOCTh  ciyyaliHOTO
COOBITHSI.

B meuenue yuebnozo 200a: MOHMMAaTbh, NPHUMEHITH B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIIyXO3PUTENbHO M /MM HA CIyX C Y4ETOM YPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYaAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBCHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKXKe JICKCUKY II0 OpraHM3alul Y4eOHOW JedTeIbHOCTH.
Beimonuare ¢onerndeckyro 3apsiky. Mcnonb3oBath JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOIMUECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
[IoBTOPATH N3Y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA.

Pemarp 3amaum Ha NpEACTaBIEHUE M OIUCAHUE [AHHBIX C IIOMOILBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 3amaum Ha HaxOXJIEHUE BEPOSITHOCTU CIIydyalHOro coOBITHS (B
paMKax U3y4eHHOTIO).

BBenenue B Teopuio
rpados (6 v)

JepeBo. CBoiicTBa aepeBa: €IMHCTBEHHOCTb
MyTH, CYIIECTBOBAHWUE BHUCSYEH BEPILHHBI,
CBA3b MEKJY YHUCIOM BEpIIMH U YHCIOM
pé6ep. [IpaBuiio yMHOXKEHUS.

OcBauBath MOHATHS: AEPEBO Kak rpa¢ 0e3 IHKIIa, BUCAYas BEpUIMHA (JIHCT),
BETBb JIEPEBA, NYTh B JIEPEBE, JUAMETP JI€pPEBA.

N3ydyare cBoiicTBa JepeBa: CYIIECTBOBAaHME BHUCAYEH  BEPIIMHBI,
€MHCTBEHHOCTb IYTH MEXIYy JBYMS BEpIIMHAMH, CBSI3b MEXAY YHCIOM
BEpLIMH U YUCIOM pEdep.

Pemarp 3a1aun Ha TOMCK U NEepedncIeHue MyTell B JepeBe, onpeaeieHue
qucia BepIIuH Ui pédep B AepeBe, 00X0a OMHAPHOTO JIepeBa, B TOM YHCIIe
C IPUMEHEHHUEM INpaBUjIa YMHOKEHUSI.

CayuaiiHble cOOBITHS

(13 u)

[TpotuBononoxHoe cobbiTHe. [uarpamma
Oitnepa. OObenUHEHWE W TepeceueHue
cobbiTuil. HecoBmectHbie coObiTus. dopmyna
CII0KEHUS BEPOSITHOCTEM. [IpaBuno
YMHOXEHUS BEPOSATHOCTEM. YcnoBHas

OcBauBaTh MOHATHS: B3aUMHO ITPOTHUBOIOJIOKHBIE COOBITHS, ONIEPALIUU HAJT
cOOBITHSIMU, OOBEIMHEHHE W TepecedeHne COOBITUH, auarpamma Oitiepa
(Ditnepa—BenHa), COBMECTHBIE M HECOBMECTHBIE COOBITHSI.

N3yuaTe T€OpEMBI O BEpPOSATHOCTH OOBEAMHEHUS IBYX COOBITHN (POpMYITHI
CJIOKEHUS BEPOSITHOCTEN).
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BEPOSATHOCTb. HezaBucumslie COOBITHS.
[IpencraBnenue cay4ailliHOrO SKCIIEPUMEHTA B
BU/IE JIepeBa.

Pemarp 3amaum, B TOM 4HCIIE TEKCTOBBIE 3a/Jlauyd Ha OIMpeelieHHe
BEPOATHOCTEH OOBEAMHEHUS M TMEepecedyeHus COOBITHI C TOMOIIbIO
YHCIIOBOM MPSMOMA, ArarpaMm Ditniepa, (GOpMYIIbI CII0KEHUS BEPOSITHOCTEH.
OcBauBaTh MOHATHS: NPABUIO YMHOXKEHHS BEpPOSTHOCTEH, YCIOBHAS
BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS ACPEBO CIyUYaHHOTO OMBITA.

N3yuath cBoOMCTBA (OMpEIeTICHNUS) HE3aBUCUMBIX COOBITHM.

Pematp 3a1auu Ha onpe/IeNICHNE U MCTIOIh30BAaHNE HE3aBUCUMBIX COOBITHH.
Pemarp 3amauM Ha MOMCK BEPOSTHOCTEH, B TOM 4YHCIIE YCIOBHBIX, C
MCIIOJIH30BAHUEM JIEPEBa CIIyYaitHOTO OIBITA.

DJIeMEHTBbI
koMOuHaTopuku (6 )

KomOunatopHoe  mpaBWiO  YMHOXXEHHUS.
[TepecranoBku. @Paxrtopuan. CoueraHus Hu
yuciao couetaHuid. TpeyronbHuk Ilackans.

IIpakTnueckas pabora «Bpruucnenue
BEPOATHOCTEN C HCII0JIb30BAaHNUEM
KOMOWHATOPHBIX ~ (YHKIUH  3JIEKTPOHHBIX
TaOJIUIDY.

OcBamBaTh  MOHATHS:  KOMOWHATOPHOE  MPaBMIO  yYMHOXEHHUS,
yIIOpSAI0YCHHAS T1apa, TPOiKa 0OBEKTOB, IIEPECTaHOBKA, (PaKTOpHAT YUCIIA,
COYETaHUEe, YUCIIO COYETaHUH, TpeyroabHuK [lackans.

Pemmate 3amaum  Ha mepevyHCICHHE  YIOPSIOYEHHBIX Map, TPOEK,
IIEpEUYNCIICHUE MEePEeCTAaHOBOK W COYETAaHHH D3JEMEHTOB Pa3IHMYHBIX
MHOECTB.

PemaTp 3a1a4n Ha IPUMEHEHUE YKCIIa COYETaHNUH B anreOpe (COKpaméHHoe
yMHOXeHHe, 0uHOM HbloTOHA).

Pematp, mpuMeHsss KOMOMHATOPUKY, 331241 Ha BEIYMCIICHUE BEPOITHOCTEH,
B TOM YHCII€ C TOMOUIBIO 3JEKTPOHHBIX TAOJHI B XO/€ MPAKTHYECKOU
paboTHI.

O0o00meHue "

CHCTeMATH3AIMS
HU3Y4YEHHOT0
marepuaJa (5 )

OneMeHTbl KOMOMHATOPUKH.
BeposTHOCTH ci1y4aliHOTO COOBITHS.

[ToBTOPSATH N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMIA.

Pemate 3amaun Ha mnepeuncieHHe KOMOMHAIMK (4YHMcia MepecTaHOBOK,
Yyclla COueTaHuM ), Ha HAXO0KJI€HHE BEPOSTHOCTEN COOBITHI C IPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C UCIOIb30BaHUEM TpeyrosbHuka [lackans.
Pemarp 3amaun Ha HaXOXJIEHUE BEPOATHOCTEW COOBITUH (B pamKax
U3YYEHHOT0).




10 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JIOKU/MOLYJIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

IoBTOpenue (4 1)

DneMeHThl KOMOMHATOPUKH.
BeposiTHOCTB City4aitHOTO COOBITHSI.

B meuenue yuebnozo 200a: MOHMMAaTbh, NPHUMEHITH B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATE (CIyXO3PUTEIbHO W/WIKM HA CIyX C YY4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYaAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBCHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY IO OpraHu3alid Y4eOHOH IesITeIbHOCTH.
Beimonuare ¢onerndeckyro 3apsiky. Mcnonb3oBath JAKTWIBHYHO (YCTHO-
JAKTWIBHYIO PEeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHMUS.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOIMYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY 110 OpraHU3aliuK yueOHOH e TeTbHOCTH.
[IoBTOPATH N3Y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA.

Pemare 3amaun Ha mnepeuncieHHe KOMOMHAIMK (4HclIa MEpecTaHOBOK,
4lClla COUE€TaHUH ), Ha HAXOKJCHUE BEPOSITHOCTEN COOBITUI C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C UCIOJIb30BaHUEM TpeyroyibHuKa [lackans.
Pemrate 3amaum Ha HaXOXXACHHWE BEPOSTHOCTEH COOBITHH (B pamKax
U3YYEHHOTO0).

I'eomeTpuueckas
BEPOSATHOCTH (4 1)

I'eomerpuyeckas BepoATHOCTb. CilydailHbIH
BBIOOp TOYKM U3 (PUTYpHI HA TIIOCKOCTH, U3
0Tpe3Ka, U3 TyTru OKPY>KHOCTH.

OcBauBaTh NOHATHE T€OMETPUUYECKON BEPOSITHOCTH.

Pemrats 3a1a4u Ha HaXO0XICHHUE BEPOSITHOCTEM B OIBITAX, IIPEACTABUMBIX
Kak BbIOOp TOYEK M3 MHOTOYrOJbHUKA, Kpyra, OTpe3Ka WU Jyr'd
OKPY>KHOCTH, YACIIOBOTO IIPOMEKYTKA.

HUcnpiTanus
Bepuyam (8 u)

Ucneitanune. VYcmex u  Heymada. Cepus
UCIBITAaHUH J10 mepBoro ycmexa. Vcneitanus
bepuymnu. BepostHocT coObITHII B cepun
ucnbiTanuit bepaymu. [Ipaktuueckas pabota
«Hcnbitanns beprymm.

OcBauBaTh MOHATHUS: WUCIBITAHWE, SJIEMEHTAPHOE COOBITUE B HCIBITAHUU
(ycmex u Heynaua), cepusi MCIBITaHUM, HAcTyIJICHHME NEepBOro ycrexa
(neynaun), cepust ucnbITanuii beprymim.

Pemate 3amauM Ha HaxoXKIEHHE BEpPOATHOCTEH COOBITUH B cepuu
WCIBITAaHUN 10 MIEPBOrO ycliexa, B TOM YHUCIIE C MPUMEHEHHEM (OPMYJIbI
CYMMBbI F'€OMETPUYECKON ITPOrPECCUM.
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Pemrates 3a1aun Ha HaXOXKJICHHUE BEPOSITHOCTEH AIIEMEHTAPHBIX COOBITHI B
CEpUH HCIIBITAHUN bepHyIIn, Ha HaX0XKIEHNUE BEPOATHOCTH ONPEAEIEHHOTO
YHUCIa YCIIEXOB B CEPUM MCHIBITAaHUNA bepHyiuin.

N3yuaTh B X0/i€ NPaKTUUECKOM pabOThI, B TOM YHCJIE C TOMOIIbIO HU(PPOBBIX
peCypcoB, CBOMCTBA BEPOSTHOCTH B CEPUU UCIBITAHUN bepHyruim.

Cuayyaiinasi BeJU4YUHA

(8 4)

CnydailHass BeIMYMHA W paclpeieiieHHue
BEPOATHOCTEN. MaremMaTuyecKoe OKUIaHuE U
JUcCTiepcHs CiiydaHo BenuduHbl. [Ipumepsl
MaTeMaTU4eCKOoro OKHJIaHUS Kak
TEOPETHYECKOr0 CpEIHEro 3HAYEHUS
BEJTUYUHBI.

[TonsiTue o 3akoHe OONBLIMX  YHCEN.
W3mepeHne BEpOSITHOCTEM €  MOMOILBIO
yactoT. [I[pumeHenne 3akoHa OOIBIIMX YHUCE.

OcBoUTh NOHATHS: ClydaliHas BEIUYMHA, 3HAYCHUE CIyYallHOW BEJINYHHBI,
pacrpeeneHre BEpOSITHOCTEN.

N3yuats u o0cyxaaTh MpUMEPhl AUCKPETHBIX U HETIPEPHIBHBIX CIyYalHBIX
BEIMYUH (POCT, BEC 4YEJIO BEKa, YWUCICHHOCTb HACEJEHUs, Jpyrue
U3MEHYHMBBIC BEJIMUYMHBI, PACCMOTPEHHBIE B KypCe€ CTATUCTHKH ), MOJIETbHBIX
CIIy4alHbIX BEJIMYMH, CBSI3aHHBIX CO CIydyallHBIMM OIbITaMU (OpocaHue
MOHETBHI, UTPATLHOM KOCTH, CO CIIy4allHbIM BBIOOPOM U T. II.).

OcBauBaTh MOHATUSA: MATEMATUYECKOE OXKMUJIAHUE CIy4allHOW BEIMUYUHBI
KaK TEOPETHYECKOEe CpelHee 3HAUCHUE, TUCTEePCUs CIydyalHOW BETHMYHHBI
KaK aHaJIoT IUCIIEPCUH YMCIIOBOrO Habopa.

Pemats 3aaun Ha BBIUKCICHHE MAaTEMAaTHYECKOTO OXKHIaHUS U JUCTIEPCUU
JUCKPETHOM CIy4ailHOW BEJIWYMHBI 1O 33IaHHOMY PaclpeIelICHUI0, B TOM
YHClIe 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMHU.

3HAKOMUTBCA C MAaTEMaTHUYECKUM OKHUJAHUEM U JUCHEpCUEN HEKOTOPbIX
pacrpeieieHui, B TOM YHCTIe paclipeie]ICHHs CIIy4aiiHON BETMUHHBI «IHCIIO0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyum.

N3ydaTh 4acTOTy COOBITHSI B IMOBTOPSIONIMXCS CIy4YalHBIX OIBITaX Kak
CIIyYailHYIO BEJIMYHHY.

3HaKOMHUTbCA C 3aKOHOM Oosiblux uucen (B ¢opme bepHymnm): npu
0O0JIBIIIOM YHCIIE ONBITOB YaCTOTA COOBITHS OJIM3Ka K €r0 BEPOSATHOCTH.
Pematp 3a1aun Ha U3MEpEHUE BEPOSTHOCTEN C IIOMOIIBIO YacTOT.
OO6cyxnaTh pojb 3aKkoHa OOJBIIMX YHCET B OOOCHOBAaHUM YaCTOTHOTO
METOJ1a U3MEPEHHUS] BEPOSATHOCTEMN.

OOcyxnarh 3aKOH OOJBIIMX YHCEN KaK MpOSIBICHWE CTaTHCTUYECKOU
YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSX, POJb 3aKOHA OOJBIIUX YHCEN B
MIPUPOJIE U B )KU3HU YEIOBEKA.

O0o00menue "
cCUcCTEMaTu3anusa

OnucarenpHas
CIIy4aitHOTO

IIpencrasienue
CTaTUCTHUKA.

JTAHHBIX.
BepositHOCTh

HOBTOpHTB HU3YUCHHOC U BBICTPpAUBATL CUCTCMY 3HAHUMH.
Pemrats 3ala4i Ha NPEACTABIICHUEC U OIMMCAHUC NaHHBIX.




91

H3Y4YE€HHOI 0 COOBITHSL. DIIEMEHTHI KOMOMHATOpUKH. | PemaTe 3a7aun Ha HaXOXXICHHE BEPOSTHOCTEH COOBITHII, B TOM YHCIIEC B
MaTtepuaJa (10 4) CitydaiiHble BEIMYUHBI U PaCIIPEIEICHUS. OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU, BEPOSITHOCTEH
00BETMHECHUS U TIEPECEUCHUS] COOBITHIA, BEIYUCIATH BEPOSATHOCTU B OIBITAX
C CEpUSAMM CITyYalHbBIX UCTIHITAHUH.
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