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[NOACHUTEJIBHA A 3AIINCKA

PaGowas mnporpamma mo MaremMaTuke Ajs OOYyYaroIIHUXCS C PacCTPOHCTBOM
aytuctudeckoro crekrpa (nanee — PAC) Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUs
NoJAroToBiiecHa Ha ocHoBe denepalibHOTO TOCYAApPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHgapTa ocHoBHOro oouiero odpaszosanus (IIpuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0OpazoBaTebHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHus JIJIsi 00yHarOIIUXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTSMU 3110poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii pabouelt mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1Mo yuyeObHOMy mpenmery «MaremaTtukay, DenepalibHON MPOrpamMmbl
BOCIIUTAHUSI, C YUYETOM PaCHpEEIECHHBIX IO KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesyabTaram  ocBoeHuss ~ DenepalibHOM  aJanTUPOBAHHOW  00pa30BaTEILHOM
pPOrpaMMbl OCHOBHOTO 0011ero 00pazoBaHus Ui 00y4arOUIUXCsl ¢ PAcCTPONCTBOM
AyTUCTUYECKOro crnekrpa. B paloueld mporpamMme y4TeHbl HAEH U TOJOKEHUS
Konuenuuu pazsutusi MaTeMaTudeckoro oopasonanus B Poccutickoit denepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTukay

VYuebubiit mpeamer «MaremaTuka» BXOAUT B MPEIMETHYH 00JacTh
«Marematuka U uH(popmaTuka». OH CHOCOOCTBYET pPA3BUTUIO BBIYUCIUTEIBHOU
KyJIbTYpbl M JIOTUYECKOTO MBIILJIECHUS, (POPMHUPOBAHUIO YMEHHS IMOJIb30BaATHCS
aIrOpUTMaMH, a TAKXKE MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
noBceAHEBHOM xu3HU oOydaronmxcs ¢ PAC. VY4eOHbI TpeAMET pa3BHUBACT
MBIIICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAJIBHYIO TPaMOTHOCTD,
YyMEHUSI ~ BOCHPUHMMAaTh W  KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MIPENICTABICHHYIO B Pa3INYHBIX (hOpMax.

OOydeHne maremMarvuke MaéT BO3MOXXHOCTh pa3BUBaTh y oOyuatomuxcs ¢ PAC
TOYHYIO, PAIlMOHAIIbHYI0O U HMHPOPMATHUBHYIO peub, YMEHHE OTOMparh Haunbosee
MOAXOJIAIINE SI3BIKOBbIC, CUMBOJIMYECKHE, Tpaduueckre CpeicTBa sl BBIPAKECHUS
CY>KJICHUM W HAIJISIAHOTO UX MPECTaBIICHHUS.

HeoOxouMbIM KOMITOHEHTOM OOIIed KYyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUH
ABIAETCS OOIlee 3HAKOMCTBO C METOJAAMHM TMO3HAHUS JCHCTBUTEIBHOCTH,
MpEACTABICHUE O MPEIMETE U METO/IaX MAaTEeMAaTUKH, UX OTJIMYUNA OT METOAOB APYTHUX
€CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MaTeMaTHUKU
JUISL pellieHUs] HAayYHBIX W TPUKIAAHBIX 3a/1ad. TakuMm o0pa3oM, MaTeMaTH4eCKOe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyabTyphl YEJIOBEKA.

N3ydyeHne MareMaTHUKU TakKe CIOCOOCTBYET JCTETHUECKOMY BOCIHUTAHUIO
YeJIOBEKa, MOHMMAHUIO KpPacoThl W H3AIIECTBA MATEMATHUUYECKHUX pacCyKIACHUH,
BOCIIPUSTHIO TEOMETPUUYECKIX (DOPM, YCBOCHHUIO HJIEU CHUMMETPHHU.

[Iporpamma oTpaxkaeTr cojaepkaHue oOydeHHsl npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pazoBaTeNbHbIX MOoTpeOHOCTeN o0yuaromuxcs ¢ PAC. OBnagenue
y4eOHbIM TIpeIMeToM «MaTtemMaThka» NpeCTaBIsSET ONPEAEICHHYIO CIOKHOCTD IS
yuamnuxcsi ¢ PAC. YV oOyuatommxcst ¢ PAC Hambosiee BBIpaKEHBI OTCTABaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (POPM MBIIIJIEHUS, IMO3TOMY aOCTpaKkTHbIE H
OTBJICYCHHBIE KaTEroOpuu UM TPYAHOAOCTYIHBI. B TOXe Bpems Npu cHelnuajibHOM



oOydeHun oOyyaromuecss MOTYT BBINOJHATH 3aJaHusl 1o anroputMmy. OHu
BOCIIPUMMYMBBI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOGHHOTO criocoba perieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOM
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyIHEHBI
CUETHBIC BBIUYMCIEHUS, MPOU3BOJMMBIE B yME€. B NHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ YHCIOBBIMU
BBIPAKCHUSIMM, BBIYMCIICHHEM HUX 3HAYECHHMsT MOTYT HE YAEpKUBATh IPABUIIbHBIN
nopsaok nedctBuil. Ilpu ynpoiieHuun, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
PAC He MOryT CcaMOCTOSTENIBHO NPHHATH PEHIEHHE O IOCIEA0BAaTEIbHOCTH
BBINIOJIHEHUS J1eMCcTBUM. KOHKPETHOCTh MBIIUICHHS OCJIOXKHSET yCBOCHHUS HaBBbIKA
pelIeHUs] YpPAaBHEHMI, HEPABEHCTB, CHUCTEMBl YypaBHEHMHU. VM MaogocTynmHO
COBEpIIEHHE 00paTUMBIX ONIEpaLIU.

Husknii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalMi, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUSI 3aTPYIHAIOT U3ydeHue TeMbl «DyHKIMW»: Mnpu
onpeneneHuy (YHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHCAHUM TpaduyuecKon
CUTYAIIMH, UCIIONIb3YsI T€OMETPUUECKU, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepeako yuamnuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpeeneHuss GyHKUUN U
00J1aCTBIO 3HAYEHUM.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpPaTKOM 3amucw,
IIPOBEJCHUS aHAJIM3a YCIOBHUS 3a/1a4H, BbIJIEICHUS cylecTBeHHOro. O0yyaromuecs ¢
PAC 3arpynusitorcss chenatb yMO3akKJIIOYEHHE OT OOIEro K 4acTHOMY, HEPEAKO
BbIOMPAIOT HEpalOHAJbHBIE CIOCOOBI  PELICHMs,, HWHOI/AA OrPAaHUYUBAIOTCS
MaHUITYJISIUSAMH C YUCIIAMH.

[Ipu w3yyeHun reoMeTpuyeckoro wmarepuana oOydarommuecs ¢ PAC
CTIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
MocJieIoBaTeIbHbIE paccyxieHus. HenmpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHUH
MPUBOJNUT K OLIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaronigecss MOryT
MOJAMEHUTH (POPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOKkaM B
pelIeHNH  3aJad  MPUBOJAT  HENOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOXKHO BBINOJHUTHh YEPTEK K YCIOBHIO, B NUCHbMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3alIOMUHAHUSL U BOCIIPOMU3BEIEHUSI YUYEOHOr0 Marepuaia CHUKEHBI
0 MpHUYMHE CIA00CTH MHECTUYECKOM IEsITeNIbHOCTH, CYXEHHs o0beMa MaMsTH.
Oo6yuatomumest ¢ PAC tpebyercst Ooiibllie BpeMEHH Ha 3aKpeIUICHHE Marepuaia,
aKTyalau3alys 3HaHUH [0 ONOpe IPU BOCIIPOU3BEICHHH.

Jis  npeonosieHuss  TPyJHOCTEH B HM3yYE€HUM Yy4uyeOHOro IpeaMmera
«Marematuka» HeoOXoIUMa afanTanus oObeMa U XapakTepa yueOHOTO MaTepuaia K
MO3HABaTENbHBIM BO3MOXKHOCTSM yuaniuxcsa ¢ PAC. Cnenyer y4eOHbIM maTepuan
MPENOJHOCUTh HEOOJIBIIMMHU TOPUHUSMH, YCIOXKHSS €ro MOCTENEHHO, W3BICKUBATH
cnocoObl  ajanTallMi  TPYIAHBIX  3aJaHUi, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIBHBIE; UCKJIIOYaTh OTJEIbHBIC TPyIHbIE  JIOKA3aTelIbCTBA;
TEOPETHUUYECKUII Marepuanl pPEeKOMEHAYeTCS u3y4yaThb B IIPOLIECCEe MPAKTUYECKOM
NESATENBHOCTH MO pelieHuto 3agad. OpraHu4eckoe €AMHCTBO MPAKTHYECKON WU
YMCTBEHHOM JICSITENIbHOCTH YYalIMXCsl Ha YypOKaxX MAaTEMaTUKH CIOCOOCTBYIOT



IIPOYHOMY U CO3HATEIbHOMY YCBOCHMIO Oa3MCHBIX MAaTEMATUYECKUX 3HAHUU U
YMEHUM.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l@ﬁHOI‘O npeamera «MaTemaTHKa»

[IpuopuTeTHBIMU LEISIMU O0YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

* (popmupoBaHHE IEHTPAJIbHBIX MAaTEeMAaTHYECKUX TMOHATUN (YHCIIO, BEIMYUHA,
reomeTpuyeckas  ¢urypa,  mHepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00eCneunBalouX MPEEeMCTBEHHOCTh U MEPCINEKTUBHOCTh MaTeMaTUYEeCKOrO
oOpazoBanus obyuaromuxcs ¢ PAC;

* noxaBeneHue oOyuaromuxcs ¢ PAC Ha pgocTymHOM [Uisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHHMAHHE
MaTeMaTHKHU KaK 4acTu OOLIEH KyJbTyphl YEIIOBEYECTBA;

" pa3BUTUE WMHTEJUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYyYaroluxcs C
PAC, nmno3HaBareJpbHOM  aKTUBHOCTH,  MCCIIEOBAaTE€IbCKUX  YMEHUH,
KPUTUYHOCTH MBILLUUIEHUS, HHTEpeca K U3yUYECHHUIO MaTeMaTUKH;

* (popmupoBaHue (QYHKIHOHAJIBHON MaTreMaTHYeCKOM TI'paMOTHOCTU: YMEHHS
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTyalUAX M IPU HU3yYCHHH
JIPYrUuX y4eOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynMpoBaTh MX Ha A3bIKE MAaTEeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIETI, MPUMEHSATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelIeHHs
PaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPHPETHPOBaTH U  OLEHUBATh
MOJIyYEHHBIE PE3YIIbTATHI.

JlocTrkeHHe 3TUX Lielield 00eceunBaeTCsl peIIEHUEM CIIEAYIOIINX 3a/1ay:

* popmupoBare y oOyuatoumxcsi ¢ PAC HaBblkM y4yeOHO-IO3HABATEIbHON
JeSTEIbHOCTH: TJIaHUpOBaHUE palOoThl, MOMCK pAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHHUS, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh WHTEIEKTyaJlbHOMY pPa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEOOXOMMBbIE YEIOBEKY IS ITOJIHOIICHHOM JKU3HU B COBPEMEHHOM O0ILECTBE,
CBOMCTBEHHBIE MaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YyYaluXcid B paMKaxX MPeIMETHOU
obOnactu «MaremaTnka 1 HHPOPMaTHKa»;

" pa3BUBATh NOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ PAC;

" OCYIIECTBISATH KOPPEKIIUIO TTO3HABATEIBHBIX MpolieccoB olyuaromuxcs ¢ PAC,
HEOOXOIUMBIX JIJII OCBOEHHMS MPOrpPaMMHOIO MaTrepuajia Mo Yy4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMM 00pa3oBaTelIbHBIX Je()ULINTOB
B OCBOCHMHU IPEIIECTBYIONIET0 MPOrPaMMHOTO MaTepuaia y 0OydaroIuxcs ¢
PAC 1 HeoCTaTKOB B MX MaT€MAaTUYE€CKOM Pa3BUTHUH;

* chopMHUPOBATH YCTOMUUBBIA HHTEPEC YUAITUXCS K TIPEIMETY;

" BBISBIATH M PA3BUBATh MAaTEMaTHUYECKUE U TBOPUYECKHE CIOCOOHOCTH.



OCHOBHBIEC JIMHUM COIEPKAHMS Kypca MareMaTuku B 5—9 knaccax: «Hucna u
BBIUHCICHUS», «Anredpa» («AnreOpanueckue BBIpOKEHHS», «YpaBHEHHS U
HepaBeHCTBa»), «Dyukium», «leomerpus» («leomerpuueckue GUrypsl U HX
CBOMCTBaY, «3MepeHne reOMETPUIECKUX BETMUUHY ), « BEepOSITHOCTh M CTaTUCTHUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapaljIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JpYyrod, a B TECHOM KOHTaKTe€ H
B3aumozeiicTBuu. Kpome »3Toro, ux oObEIUHSET JOTHYecKas COCTaBISIONIAs,
TPAAULMOHHO NPHUCyLIas MaTeMaTHKE W IIPOHMU3BIBAIOIIAS BCE MaTeMAaTUYECKUE
Kypcbl U conepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyapCTBEHHOM OOpa30BaTEIbHOM CTAaHJAPTE€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OIEPUPOBATH MOHATUSMU: OIpPENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTelbCTBO; YMEHHME pacllO3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
OPUBOJUTH NPHUMEPHl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBaHUS W OTPULIAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a ()OPMUPOBAHUE JTOTUYECKUX YMEHHM
pacopenenserca IO BCEM rojaM OOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJabTaram
OCBOCHMsSI pabodeil MmporpamMmbl, paclnpeieia€HHbBIM 10 TrojJaM  OOy4YeHus,
CTPYKTYPHPOBAaHO TakKMM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, MPHUHIMITHAIbHBIM
BollpocaMm  oOyyaromuecsi oOpamjajiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTEeMaTHYECKUMU TMOHATHSIMH U HaBBIKAMHU OCYIIECTBIBUIOCH MOCJIENOBATEIbHO U
NOCTYNaTeIbHO, C COONIOJEHHEM NpPUHLMIIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYQJIUCh B OOUIYI0 CHUCTEMY MaTeMaTHYECKUX IMPEICTaBICHUN OOy4arolIMXCs C
PAC, pacuupsist n yoiyomnsiss e€, oOpa3ysi MpOYHble MHOXKECTBEHHbIE CBsi3u. OO1iue
e u3ydeHust yueonoro npeamera «Marematukay npeactasieHsl B DenepanbHOM
paboueii mporpaMmMe 0CHOBHOTO 00IIer0 0Opa3oBaHUsI.

Oco0enHocTH 0TOOpPa M alaNITALMM Y4eOHOI0 MAaTEpPHAJIa 110 MATEMATHKeE

OOyuenue yueOHOMy mnpeamery «Maremartuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH JJI YCBOEHUS MPOTPAMMHOTO Marepuaia o0y4JaroluMucs ¢
PAC. bonbuioe BHUMaHME yremseTcss 0T00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIHOCTH NpPHU COXpPaHEHUH OO0IIero 0a30BOr0 YPOBHS, KOTOPBIU
JOJKEH M0 COJIEP KaHUI0 U 00beMY ObITh aIalTUPOBAHHBIM IS oOyyatomuxcs ¢ PAC
B COOTBETCTBUU C HX OCOOBIMU 0O0pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0nerynTh oOBJaJieHUEe MarepuaioMm oOyuawonmmucs ¢ PAC mocpeacTtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH
B TMPUMEHEHUM 3HAHUM, UCIHOJIb3YyS MPHUEMBbl aKTyalu3aluHu (BU3yaJibHasl OIOpa,
MaMsITKa).

[Iporpamma MPEAyCMAaTPUBAET BHECEHHE HEKOTOPBIX U3MEHCHUU:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUH, BHIHECEHUE OTIEIbHBIX TEM WU
LEJbIX pa3fesioB B MaTepHaIbl JIJIsl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHHUS.

N3meHenus: mporpammsbl B 5-9 kiaccax

MartemaTuka B S u 6 Kiaccax



B 03HakOMUTENBbHOM IUIAHE U3Y4YalOTCA clieayromue TeMbl:  «Pumckas
Hymepauus», «PaBubie  ¢uryps», «Uumuaap, konyc, wmap», «Kyow,
«IIpssmoyronpHbI mapaiuienenumnen», «llepememenne no KOOPAUHATHON TPSIMON»,
«Monaynb uucna», «UucnoBble TmpoMexyTkn»; «MacmTad» (U3ydaeTcss B Kypce
«T"eorpadusi»); «M300paxeHne reoMeTpuuecKux (pUryp Ha HEIMHOBAHHOW OyMmare ¢
WCIIOJB30BAaHUEM LMPKYJIs, JIMHEWKH, YIOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «lInomane kpyra», «llapamiensusie npsmsiey», «llepnenaukynsapHbie
npsimeie», «OceBas U LIEHTpaldbHAsi CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHbIe TEPUOIUYECKHE JeCATUYHBIE IpoOu. JlecaTnuHoe mNpuOIMKEeHUE
0OBIKHOBEHHOM Ipo0u» (M3ydyaercs B Kypce anreOpsl).

YMeHbaercs KOJMYECTBO YACOB Ha cleayronme Ttembl: «PelreHne
JOrMYecKun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbl 3aKOH
YMHOKEHHUSD», «3aluch MPOU3BeIeHUs C OYKBEHHBIMH MHOKUTEIIMIY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare», «Jlenurenu u kpatsble. [lpusnaku nenumoctn», «HaunOonbimii oOmumi
JIENUTENIb U HauMEHblllee ollee KpaTHoe. J[emuMOCTh CyMMbI U TPOU3BEACHUS.
«IIpuBenenne npobOu K HOBOMY 3HaMeHarteno», «HaxokaeHue dvactu uenoro u
nenoro mo ero 4vactuwy. «OKpyriieHHE JeCSITUYHBIX JapooOeiy. «PermieHue 3amad
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
M0 YCJIOBUIO 3ajaum». BeICBOOOAMBIIMECS Yachl UCIHOIL3YIOTCSA Ha MOBTOpEHHE (B
Hayajie ¥ KOHLE y4eOHOro rojia), Ha u3y4yeHue Hanboisiee TPYIHBIX U 3HAUUMBIX TEM:
B V Kjlacce — Ha pelieHre ypaBHEHUM, MPUBEJEHUE IPOOM K HOBOMY 3HAMEHATEI0,
YMHOXEHHE M JIeJICHHE NECATUYHBIX JpoOel, u3MepeHue yrioB; B VI kiacce —
JNEUCTBUS C IOJOKUTEIbHBIMU U OTPULIATEIILHBIMU YUCIIAMU, PEIIECHUE YPaBHEHUU,
CIIO)KEHHE M BBIYUTAHME YHUCEN, COAEpXKallUX IeNyl0 U JIpoOHYH0 YacTh, Ha
YMHOXEHHE U JIeJICHIE OOBIKHOBEHHBIX JPOOEH.

Auare0pa

B 03HaKOMUTENBHOM IIJIAHE U3Y4aIOTCs CleAyronue TeMsl: «ppannoHanbHbIe
yucna. JleuctBurenbHble  uynciay, «CpaBHEHHE  JCHCTBUTEIBHBIX  YHCE,
apupMeTnyecKkue JEUCTBHS C JACHCTBUTENbHBIMH uuciamMuy», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHHM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YpPaBHEHHU TPEThEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HA MHOXKHUTENIN», « DyHKIHS
y =VX u ee rpadux», «IlorpelmHOCTs U TOYHOCTh MPUONMKEHU», «UeTHbIE U
HeueTHble QyHKIMN», «DyHKIHA y=x"», « DyHKIMsA y= ax’, ee rpadMK U CBOKCTBA.
I'paduku Gpynkumit y= ax?> + n u y=a(x-m)?*, «YpaBHEHHUE C IByMs IIEPEMEHHBIMH H
ero rpaduk», «I'padudeckuii crmocod® pemeHus CHUCTEMbl  YpPaBHECHHI,
«M300paxkeHne 4aeHOB apu(PMETHUECKON W T€OMETPUYECKON MPOTrpeccuil TOUKaMu
Ha KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIH M SKCIMOHEHIUAIBbHBIN POCT. CIOXKHBIE
IIPOLIEHTHD.

YMenpaercs KOJIMYECTBO YacoB Ha wu3ydyeHue Tt1eMm: «DopmynsDy,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMS HEWU3BECTHBIMI,
«I"paduk nMUHEHHOTO ypaBHEHUS C ABYMs MEpeMeHHbIMWY, «Ipaduyeckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHUCTEM JIMHEMHBIX ypaBHEHUI», « CBOMCTBA KBAIPAaTUYHOMN

GyHKIUNY.



BricBoOOIMBIIIMECS YaChl UCHIONB3YIOTCS: JJI Jydllled MpopaboTKu Hambosee
BAXKHBIX TeM Kypca: «Pemenue ypaBHeHuin», «PelleHne CuUCTeM YpaBHEHUN,
«CoBMmecTHbIE AeHcTBUS C Apodsimm», «lIpruMeHeHue CBONCTB apHPMETHUECKOTO
KBaJIpaTHOTO KOpPHSA»; Ha TMOBTOPEHHE, pEIICHUE 3aJay, MpeoOpa3oBaHUe
BBIPAKEHNH, & TAKXKE Ha 3aKPEIUICHUE U3YYEHHOIO0 MaTepHaa.

I'eomeTrpus

OCHOBHOE  BHMMaHHUE YACIHUTCS NPAKTUYECKOM HaINpaBIEHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUYECKUN
Marepuall. Ha ypokax reoMeTpun MakCUMalbHO UCIIOIb3YOTCA HATJISIHBIE CPE/ICTBA
oOydeHusi, OOJbIlle MPOBOJAUTCS TMPAKTHUECKUX pabOT C yyallUMHUCA, pPelaTcs
3anayu. CTpOUTh pelIeHHE 3a7a4 MpU MOCTOSSHHOM OOpalieHUuu K HarjsgHOCTH —
PUCYHKaM U 4EPTEXKaM.

O3HakOMHUTENBHO JaTcsi TeMbl: «TeopeMbl M JOKa3aTeIbCTBO. AKCHOMBIY,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOoi», «MeToa reoMeTpuyecKux MecT», «MeTol yJaBOCHUs
Mennansl», « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHHKa», «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUH TpH
BO3pacTaHun yria», «QP@opMyibl I paJdyCOB BIMCAHHBIX UM OIMCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTIOYI'OJIBHUKOB»,  «YPaBHEHUE  NIPSIMON»,
«JlBmxenue», «CBolcTBa ABMXKEHUSA», «Teopema O MPOU3BEACHUH OTPE3KOB XOP/I,
TEOPEMBI O IIPOU3BEACHUH OTPE3KOB CEKYIIMX, TEOPEMA O KBaJApaTe KacaTeIbHONY.

VYMeHbI1aeTcs KOJUYECTBO YacOB Ha M3ydeHHe TeM: « CHMMETpUYHbIE QUTYPBHI.
OcCHOBHBIE ~ CBOICTBA OCEBOM cuUMMETpun», «lleHTpalibHas  CUMMETPH,
«ITapannenbubii  nepenocy, «lloBopor», «IIpeobpazoBanue mnomodus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha ITOCTPOEHUE C MOMOUIBIO
UUPKYJIS W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenune
TpeyTroJbHUKOBY, «Ilomobue purypy.

BricBOOOIMBIIIECS YAChl HCTIOIB3YIOTCS HA pEUIEHUE 33]]a4 U IOBTOPEHHE.

BeposiITHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, YTO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuatouxcst ¢ PAC, cBsi3aHHbIE CO CHM)KEHHBIM YPOBHEM DPa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIIUICHHS], €r0 U3yYEHHE CTPOUTHCA Ha 0a30BOM YPOBHE U JOCTYITHOM
IUIsl Y4EHUKOB MaTepuase. OCHOBHOE BHUMAHUE YAENSAETCA pa3fenaM, CBI3aHHBIMU C
IIOBTOPEHUEM IPOMIECHHOIO MATEPHUAIIA, YBEINYMUBACTCA KOJIUYECTBO YIPAKHEHUN U
3a/IaHUH, CBSI3aHHBIX C TIPAKTHUUECKOM JEATEIHHOCTHIO O0yarOIIXCSI.

IlepecMOTpEeHO  CcOlEpKaHHUE TEOPETUYECKOIO0 MaTrepuanga W XapakTep €ro
W3JIOKEHUS: TEOPETHYECKUM MaTepurall IPErnogHOCUTCA B IIPOLECCE PELEHUs 3a1a4 U
BBITIOJTHEHMSI 3aJJaHUI HATJISTHO-TIPAKTUUYECKOI0 XapakTepa; He TpeOoBaTh BbIBOJIA U
3alIOMUHAHMS CIOXKHBIX (POPMYJI, pelIeHUs] HECTaHIAAPTHBIX, TPYAOEMKHUX 3aJaHUA.
Psn Tem uzyyarcs B 03HaKOMHUTENBHOM IUIAHE.

[Iporpamma  mpenoctaBisieT CBOOOAY B paclpeleleHud MaTephayia 1o
yeTBepTsM. PacrmpeneneHre BpeMEHU HAa U3y4YEHUE T€M B T€UEHHUE YyuyeOHOro rojaa
CaMOCTOSATENIbHO OMNpeaensieTcss 00pa3oBaTeNbHONM OpraHu3alMe W 3aBUCUT OT
ocoOeHHocTe rpymnmbl ofOydatromuxcs ¢ PAC U ux ocoObIx 00pa3zoBaTebHBIX
MOTPEeOHOCTEM.



IlpumepHble BuAbI AesATenbHOCTH oOy4aromuxcs ¢ PAC, o0yciioBiieHHBIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W oOecnmeyMBalouIue
OCMBICJICHHOE€  OCBOCHHME  COJAep:KaHUM  O00pa3oBaHUsl 1O  IpeaMery
«MaremaTtuka»

Copnepsxkanue BUIOB JesTenbHOCTH oOywaromuxcsi ¢ PAC omnpepensiercss ux
0coObIMU 00pa3oBaTeIbHBIMUA NOTPEOHOCTSIMHU. [IOMUMO HMIMPOKO HCIMOJIB3YEMBIX B
OAOIT OO0 o6mmx myis BceX OOyYarOUUMXCS BHUIOB JEATEIIBHOCTH CIEAYET
YCHJIMBAIOTCSI BUJABI JCATEIBHOCTU crenuuUYHbIe A1 JAaHHOW KaTEeropuH JeTeH,
o0ecrneunBaroIIne OCMBICIIEHHOE OCBOCHUE COZAEpXKaHHUs 00pa30BaHus MO MPEAMETY:
YCHJIGHHE TMPEeIMETHO-NPAKTUYECKONW JEATEIbHOCTH C aKTHUBM3AIMe CEHCOPHBIX
CHCTEM; YepeI0BaHUE BUIOB JICATEIHHOCTH, 33JCHCTBYIOINX PA3IUYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHuaia ¢ ONOpPOil Ha allTOPUTM; «IOIIATOBOCTHY B U3yUEHUU
MaTepuasa; HUCIOJIb30BaHUE JIOTIOJHUTEIBbHOW BHU3yalbHOM OHOPBI  (CXEMBI,
m1a0JIOHbI, ONOpHBIE TaOJIMIBI); PEYEeBOM OTYET O IpoLecce U pe3ysbTare
JESITeIbHOCTH; BBINOJIHEHUE CIIEUATbHBIX 33aJaHUi, 00ECIeUnBaIOINX KOPPEKLIHIO
peryisauuu  y4eOHO-II03HABATEIbHOM JESTEIbHOCTM U KOHTPOJb COOCTBEHHOTO
pe3yJibTara.

®enepanbHas TeMAaTUYECKass M TEPMHHOJIOTMYECKAsl JEKCUKAa COOTBETCTBYET
DAOIT O0O0.

Jns obyuarommxcss ¢ PAC CylecTBEHHBIM SIBISIIOTCS NMPUEMBI pabOThI €
JEKCHYECKUM MaTepuanioM 1o mpenmery. [IpoBoautcst cmenumanbHas paboTa IO
BBEJICHUIO B aKTHUBHBII CIOBaph 00ydYalOMIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3ygaemple TEpMUHBI BBOJATCS Ha TOJHCEHCOPHON OCHOBE, 00s3aTelbHa
BU3YyaJbHAas MOAJIEPIKKA, AITOPUTMBI PAOOTHI C OMPEACTICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJlu3aliuyd TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBercTBUM c ®DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 0011ero oOpa3oBaHHs Y4eOHBIM mTpenMer «MaremaTuka
BXOJHUT B TIPEAMETHYIO o0Onacth «MaremaTtnka u HWHGOPMATUKA» U SBISETCA
oOs3aTenbHBIM ISl u3ydeHus. B 5-9 kiaccax yueOHBIA mpeameT «MareMatukay
TPaJMLMOHHO HU3Y4yaeTcsl B paMKax CJeIyoIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Airedpa» (BKJtouYash 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOocTel) u «['eomerpusi». Hactosimeir mporpammont
BBOJIMTCSI CAMOCTOSITEIbHBIN YUEOHbIN Kypc «BeposTHOCTh U CTATUCTUKAY.

OOmiee 4yMcIO YacoB AJig M3y4YeHUs MareMaThku (0a30Bblil ypOBEHb) Ha
YpPOBHE OCHOBHOTO 0011ero oOpazoBaHus, — 952 ygaca: B 5 kiacce — 170 gacoB (5
4acoB B Hezlento), B 6 kitacce — 170 yacoB (5 yacoB B Hefento), B 7 kinacce — 204 yaca
(6 gacoB B Henento), B 8 kiacce — 204 yaca (6 yacoB B Hefeno), B 9 kiacce — 204
yaca (6 4acoB B HEJEINIO).



Ilnanupyemble pe3yJbTaTbl 0CBOCHHMA y4eOHOro npeamera «Maremarukay
HA YPOBHE OCHOBHOI0 00111€er0 00pa30BaHus

W3ydyenne wareMaTukd Ha YpOBHE OCHOBHOTO 0OIIero 00pa3oBaHUs
HaIpaBJICHO Ha JOCTHKeHHE oOyvaromumMucs ¢ PAC TMYHOCTHBIX, METaPEIMETHBIX
U TIPEMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE  pe3yJabTaTbl OCBOEHMS NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3YIOTCA:

NaTPHOTHYECKOe BOCIMTAHME:

IPOSIBJICHUEM MHTEpECa K IPOIIOMY U HACTOSIIIEMY POCCUICKON MaTeMaTHKHU,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTUKEHHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUIICKOMN
MaTeMaTHYeCKOM HIKOJIbI, K MCIOJb30BAHUIO ATUX JOCTH)KEHUM B APYTUX HayKax U
OPUKIIAJHBIX CPepax;

rpakJIaHCKOe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJJaHWHA U peaM3aluu €ro
[paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBIC€HUH, MpPOLENYyp TPakJaHCKOro ooOimecTBa (HampuMmep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUI0 OSTUYECKMX MpOOJeM, CBA3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUM HayKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B IEATEILHOCTU YUYEHOTO;

TPY10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTUE B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTEeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaT€MaTU4ECKOIO
oOpa3oBaHMA Ha NPOTSDKEHUM BCEM JKM3HM I YCIEUIHOM MNpodeccHOHaIbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HMHIUBUAYATbHON TPAEKTOPUU OOpa30BaHUS M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  HAMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/lady, PpEUICHUH, pPacCyX IACHUI, YMEHHIO BHJIETb
MaTeMaTH4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 NO3HAHMSA:

OpUEHTalUMel B JEATENIbBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPENCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHS YEJIOBEKAa, MPUPOIBI U
oOuiecTBa, NOHMMAaHHEM MaTeMaTHMYeCKOM Haykd Kak c¢epbl YeJoBeYeCKon
NEATENBHOCTH, 3TAlOB €€ Pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS LMBHIIM3ALUM,
OBJIAJICHUEM SI3BIKOM MaTeMAaTHKH W MaTeMaTU4YECKON KyJIBTYpOll KakK CpeacTBOM
[IO3HAaHHWS MUpa, OBJIAJEHUEM MPOCTEHIIMMU HABBIKAMU HCCIEAOBATEIBCKOM
NEeSATENbHOCTH;

¢pusnueckoe BocnuraHue, (OPpMHPOBAHHE KYJBTYPbI 310POBb M
AMOLMOHAJIBLHOIO 0JIATOMOJTYYHUS:

TOTOBHOCTBbIO TPHUMEHSATh MaTeMaTUYeCKUE 3HAHUS B HHTEPECax CBOETo
3I0pOBbsl,  BEIEHUSA  3JI0pOBOrO0  o0pa3a  KU3HM  (3J0pOBOE  MHTaHUE,
cOaNaHCUPOBAHHBIN  pPEXUM 3aHATHUM M OTHbIXa, peryispHas (usnveckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA peQIieKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIKUOKY M TaKOTO e MpaBa JPyroro 4YeJloBeKa;



IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUU AJIS pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIEH Cpeibl, IUIAHUPOBAHUSA MMOCTYNKOB U OLEHKU UX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKaIOIIEH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHIYECKUX MPOOJIEM U MyTeH X PelIeHus;

ajanTauMs K M3MEHSIOUIUMCH YCJIOBHSAM COLMAJIbHON W NPUPOIAHOI
Cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJOBMSIX HEONPEAECIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTHUUYECKYIO AESITEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIOJEH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HaBBIKU M KOMIIETEHLIUU U3 OIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
bopMynMpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX M SABJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CUTYallMi0,  BOCIPHUHHMATH
CTPECCOBYIO CHTYyallMI0 Kak BBI30B, TpEOYIOIUil KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAaeMbIe pEIIeHHUs] W JeUCTBUA, (HOPMYIUpOBaTh M OILEHUBaTh PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynbrare ocBoeHHs MPOrpaMMbl MO MaT€MaTHKE Ha YpOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocss ¢ PAC  Oyayr cdhopMHpoOBaHBI
METaNpeAMETHBIE PE3YIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEpPCAJIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NO3HABATEJbHBIMH
JelCTBUSIMH:

YCTaHAaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOECHHS
MaTeMaTUYeCKOro Marepuaa;

BBISIBJIATh JAC(UUUT JT@HHBIX, HEOOXOJIMMBIX JUIsl PEIHICHHs] IOCTaBICHHOM
3a/1auu;

C MOMONIbIO y4YWTENs BBIOMpATh CHOCOO pElIEHUsT MAaTEMaTUYECKOM 3aqadu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

OPUMEHATh M NPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh NCKOMOE U IAHHOE IIPU PELIEHUU MAaTEMaTUYECKOH 3a1a4H;

NOHMMAaTh M HWHTEPIPETHPOBATh MH(OOPMALMIO PA3NUYHBIX BUIOB U (HOpM
IIPEICTABIICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaudecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIAHOCTH (Tpaduky,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUIIOCTPAlld, WHTEPIpPETaLNH,
apryMeHTaluu.

OBiageHne  yHUBEPCAJIbHBIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
NEeHCTBUSIMM:



OpPraHH30BbIBATh YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a4a4;

B3aMMOJICHCTBOBATh U HaXOIUTh OOIIHE CIOCOOBI paboThI; paboTaTh B TPYIIIE:
HAaXOAUTh OOIee pelieHre W pa3pemaTb KOH(PIUKTHI Ha OCHOBE COTJIAcOBaHUS
no3uIMii W y4yéra  HMHTEpPECOB;  Ciymarb naptHépa;  (HOpMyIHpPOBATh,
apryMEHTUPOBATh U OTCTauBATh CBOE MHEHHE;

IIPOTHO3UPOBAaTh BO3HUKHOBEHHE KOH(IMKTOB NPH HAIWYUU PA3HBIX TOUYEK
3peHusl U paspeuiaTb KOH(JIUKTBI Ha OCHOBE Y4YE€Ta HMHTEPECOB U MO3UIMUI BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IO3ULHUIO W KOOPAUHUPOBATH €€ C NO3ULHUAMHU
NapTHEPOB B COTPYAHUYECTBE IpPH BBIPAOOTKE OOLIET0 pEIIeHUsT B COBMECTHOM
NEeSATENBHOCTH;

BBINOJHATh CBOIO 4YacTh pPabOThI, JOCTUIATh KAayeCTBEHHOI'O pe3yJbpTaTa M
KOOPAUHUPOBATH CBOM JIEWCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJiaeHre YHHBEPCAIbHBIMHU YUYCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

CTaBUTh LIE€NW, BBIOMpPATh U CO3/1aBaThb AJITOPUTMBI IS pPELIEHUs Y4EOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJJAHUPOBATh M OCYLIECTBILATH JEATENBHOCTb, HANPABICHHYI0 Ha PEIICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

dopMynupoBaTh M YJEp)KUBaTh Y4eOHYHO 3ajady, COCTaBJIATh IUIaH U
[IOCJIEA0BATEIbHOCTD JEHCTBUM;

OCYIIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  MpOLECC M  pe3yJpTaT y4eOHOM  MaTeMaTH4eCKOH
NEeATEIIbHOCTH;

aJIeKBaTHO OLICHUBATh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINOJHEHUS
y4eOHOM 3amaud, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBbIE BO3MOXXHOCTU €€
peleHus;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TAJOHOM C LIEJIbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

NPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUH Yy4EeOHOM
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yiabTaT
JESITeIbHOCTH, OIpPENENATh MO3UTHUBHBIE W3MEHEHMsI M HalpaBJeHUs, TpeOyromue
JnajdbHenIe padoThl,

peryJupoBaTh CIoco0 BhIPAXKEHUS SMOLIUH.

[IpenmeTHbIE  pe3yJabTaTbl  OCBOEHMS ~ NPOrpaMMbl 10  MaTeMaTHKe
MPECTaBICHbI 10 ToJaM OOy4YeHMsI B paMKaxX OTIENbHBIX Y4eOHBIX KYpCOB: B 5—6
KJlaccax — Kypca «Matemarukay, B 7-9 kiaccax — KypcoB «AureOpa», «l'eometpus»,
«BeposSTHOCTh U CTATUCTUKAY.



PABOYAS [TIPOI'PAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[pOAOJKEHHUE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTWUYECKUX MOHSTHH (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH OOyHaromIMXcs ¢
PAC, no3HaBarenbHON aKTUBHOCTH, HCCJENOBATEIbCKUX YMEHHW, UHTEpEca K
W3YUYEHUIO MAaTEMaTUKH;

* noxaBeneHue oOyuatomuxcs ¢ PAC Ha pgocTymHOM JUisi HUX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATUKU U OKPYXKAIOIIETr0 MUpa;

* ¢opmupoBaHue (PYHKIMOHAJIBLHOM MAaTeMaTH4YE€CKOM TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTU4YeCKue OOBEKThl B PEANIbHBIX )KU3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIC YMEHUS MJIA PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHbIC pE3YylbTaTbl U OLIEHWBAaTh WX HA
COOTBETCTBHE MPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUUeCKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTAaKT€ W B3aUMOJCHCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3ydenne apudmernyeckoro marepuaia HaAuMHACTCA CO CHUCTEMaTH3alluud U
pa3BUTHUS 3HAHUW O HATYpaJbHBIX YHUCJAX, MOJYUYCHHBIX B HadaibHOU mikoie. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKU W (HOPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COUETACTCS C PA3BUTHUEM BBIUMCIUTEIBLHOW KYJIbTYpPbHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIITUM MpUEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbIUMCIEHNA. M3ydyeHue HaTypalbHBIX 4YHCENl IIpoJopkKaeTca B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH JIETUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, TOHATUSIMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO JECATUYHBIX IPOOEH, UTO 1eJIecCO00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JICCITUYHBIMHU
IPOOSIMU PACHIUPUT BO3MOKHOCTH JJIsl TIOHUMAaHUsI OO0yYarolMMKCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnonp3oBannd. K 6 kimaccy OTHECEH BTOpPOM HTam B HW3YYEHUHM JpoOeH, e
MPOUCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHUS W IMpeoOpa3oBaHus IpooOeid,
OCBOEHHE HOBBIX  BBIYUCIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHCIICHUM, B TOM YHCJI€ 3HAYCHUI BBIPAKECHUM, COJEPKAIINX U OOBIKHOBEHHBIC, U



JECSITUUHBIE JpOOHU, YCTAHOBJIEHHE CBS3EH MEXIYy HUMH, PacCMOTPEHHUE NMPHUEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpOMCXOIUT 3HAKOMCTBO C MOHSITHEM
MPOLICHTA.

OCo0OeHHOCTHIO U3yUEHUS TOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHM TaK)KXE€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Hayayne u3ydeHus TeMbl «lloJI0KUTeNbHbIE U OTPULATENbHBIE YKCIIA» BbIACIACTCS
noarema «llenple uymciia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIAMM M JEHUCTBHUAMM C IIOJOXKUTEINbHBIMM W OTPHULIATEIBHBIMU YHCIAMU
IIPOUCXOINUT HAa OCHOBE COJEPKATENBHOIO MOAXO0AA. JTO MO3BOJISIET HA JTOCTYITHOM
YPOBHE ITO3HAKOMWTH YYaIMXCA IMPAKTUYECKH CO BCEMU OCHOBHBIMH ITOHATUSMHU
TE€Mbl, B TOM YHCJIE U C IpaBWIAMHM 3HAKOB IPU BBINOJIHEHUU apU(PMETUYECKUX
nercTBuil. M3yueHue palnMOHAIBHBIX YHUCEN HAa 3TOM HE 3aKOHYMTCS, a Oyjaer
IPOAODKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJA0M BCEX
MPUHIUIIUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeleHHe TPYAHOCTEH 0OJieryaer
BOCIIPUSITUE MaTepualia, a paclpe/ieieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YHOTCS
apupmeTnyeckue MpuémMsl penieHus. TeKkcToBble 3a7aun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpyBAIOTCs 3a1add CIIECTYIOMINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy u
IIPOU3BOAMTENIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA W npornopuuu. Kpome Toro,
oOyJaroluecs: 3HaKOMSTCS C MpUEMaMH pelIeHUs 3aJad 1epedbopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, rnpeacraBieHHOW B ¢opMe Tabiuil
WM TAarpamM.

B paboueii mporpamMe mpenycMOTpeHO (OPMUPOBAHHME MPOIEAEBTUUECKUX
anreOpanvyeckux TMpeAcTaBlieHu. bykBa Kak CHMBOJ HEKOTOPOTO YuWcia B
3aBUCUMOCTH OT MAaTe€MaTHUYeCKOr0 KOHTEKCTa BBOJUTCS MOCTeNeHHO. bykBeHHas
CUMBOJIMKA HIMPOKO MCIIOJB3YETCs MPEkKIE BCEro NSl 3aMUCH OOIIMX yTBEPKICHUN
U NpeJI0KEHUN, POpMYII, B YACTHOCTH ISl BBIYMCICHUSI T€OMETPUUECKUX BEITMYMH,
B KQUECTBE «3aMECTUTEISD) YUCIIA.

B kypce «Marematukmn» 5—6 KIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaXeHusi, H300pa3UTENbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYCHHUH
Ir€OMETPUHN, KOTOPBIA OCYILECTBIIAETCS HA HAIJSIIHO-NIPAKTUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HarasgHo-o0pa3Hoe MbIIUIeHHe oOyvatouxcsa. boinbmias posb
OTBOJUTCS MPAKTHYECKOW NEATEIBbHOCTH, ONBITY, SKCIEPUMEHTY, MOIECIHPOBAHUIO.
OOyuaromuecss 3HaKOMSTCSI C T€OMETPUUYECKUMHU (GUIypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpalUsMH, ydarcs H300pakaTh MX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
Mpoliecce U3yuyeHUs HArIsAHOW reOMETpUU 3HaHUS, TIOJyYeHHbIE 00yYaroUUMUCS B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CornacHo yueOHOMy MaHy B 5-0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTuka», KOTOPBIM BKJIIOYAeT apuUPMETHUECKUd MaTepuanl u
HaIJSIIHYI0O TEOMETPHIO, a TaKKe MpPONEACBTUUECKUE CBEICHHS U3 alreopsl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTeIbHON CTATUCTUKH.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUCHHUE KaXKJI0ro roja oOydeHus:, Bcero He meHee 340
y4eOHBIX YaCOoB.

COJEPXKAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHIS)

S KJIACC

HarypaJjbHble 4ncia 1 HYJIb

Harypansnoe uwncno. Psg nHarypanbubix uucen. Yucno 0. U3oOpaxenue
HATypaJIbHBIX YHCET TOYKaMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepamuss Kak MpuMep
HENO3UIHOHHON CUCTEMBI cuuciaeHus™*!. JlecaTMdaHas CHCTEMa CUUCIICHUS.

CpaBHEeHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIIOKEHUU. BbruutaHue
KaK JIeCcTBHE, OOpAaTHOE CIOKEHHUIO. YMHOXEHUE HATYypaJIbHBIX YHUCEN; CBOMCTBA
HYJISl U €UHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrioHeHTsl  neMcTBuUHM, CBs3b  Mexkay HuMmHU. [IpoBepka  pesyibTara
apupMeTnyeckoro neuctBus. llepeMecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHS, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3zoBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMITIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JACHUCTBUM.

*[lenuTenn W KpaTHbIE 4ucia®, paslokeHHe Ha MHOXuUTenu. [Ipocteie u
coctaBHbIe unciaa. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkCh 4YWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBINOJIHEHUS  JeulcTBuil.  Mcmonb3oBaHWEe  MpU  BBIYMCICHUAX
MEPEMECTUTENBHOTO U COYETATENIBHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHUS,
*pacnpeieTuTeNbHOrO0 CBOMCTBA YMHOXKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmeranHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
IIEeJIOM YacTU 4YWciia U3 HempaBwibHOU apobu. M3o0paxenue apobeidt ToukamMu Ha
quca0Bo# npsiMoit. OcHOBHOE cBOKMCTBO apoou. *Coxkparenue apooeii. [IpuBeacHue

' 3necek u manee * *0003HAYEHBI TEMBI, H3yUYEHUE KOTOPBIX IIPOBOMTCS B 03HAKOMUTEILHOM IIaHe. Ilemaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



poOu K HOBOMY 3HaMmeHaTeto *. CpaBHeHHE TpoOei.

CrnoxxeHue u BbIYMTaHUE JpoOeil. YMHOXKEHHE U JelieHue IpoOeil; B3auMHO-
oOpatHble Tpobu. *HaxoxaeHne 4acTy 1IeJIoT0 U LEJIoTro MO €ro YacTH *.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATHYHOW ApoOM B BHUIE
O0OBIKHOBEHHOH. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHCTBUS C JOECATHUYHBIMU npoOsmu. *OxpyrieHue
JECATUYHBIX ApoOei™.

Pemenue TekCTOBBIX 3a/1a4

Pemenne TekCcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Pernenue
JIOTUYECKUX 3a7ad. Pemienuwe 3amay mepebOpoM BceX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBaHue Mpy pelieHuu 3a1a4 TaOIUI] U CXEM.

Pemenue 3amau, cojepkalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IMHULIAMH
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMas,
OTpE30K, JIyY, yroJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KpyT. Yroiu. lIpsmoi,
OCTpBIH, TYNOM U pa3BEPHYTHIC YIIIbI.

JlnvHa oTpe3ka, METpUYECKUEe €AMHUIIBI JUTMHBL. J[JIMHA JOMaHOM, mepuMerp
MHOT'OyTOJIbHUKA. VI3MEpEHNEe U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAaHCIIOPTHUPA.

Harnsnuele mnpencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE GUTyp *.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. *IlocTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
Oymare®. Mcnonp30BaHKe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpSAMOYroJibHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pak€HHbIX Ha KJeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*Harnsansle npeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUrypax: MpSIMOYTOIbHBIN
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TIACTUIIMHA | JIp. )*.

*O0BEM TPSAMOYTOJILHOTO Tapajuienenuneaa, kKyba. EnuHuibl u3MepeHus
o0BEMa ™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YucrioBbie BRIpAKEHUS, TOPSIOK NEUCTBHUH, UCTIOIB30BaHNe CKOOOK. Vcnonp30Banme
IIPU BBIUYHUCIIEHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOIO CBOMCTB CJIOXKECHUSA WU



YMHOXKEHHUSI,  *pacrpeieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.®  OkpyrieHue
HaTypaJIbHBIX YUCEN.

Jlenutenu ¥ KpaTHbIC Ynciia; *HAUOOIBITNI OOITUI ACIUTETh U HAUMEHBIIEE
oOwiee kpaTHoe. [lenuMocTh CyMMBI M POU3BeNeHUs *. JleieHne ¢ OCTaTKOM.

Apobdu

OObIKkHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpaIICHHWE IpoOei.
CpaBHenme u ymnopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yJbTar JAeJICHUs.
[IpeacraBnenue aecATUYHOM ApoOM B BHJIE OOBIKHOBEHHOM IpOOU M BO3MOXKHOCTH
Npe/CTaBlieHus. OOBIKHOBEHHOM ApoOu B BUJE JecATUUYHOW. [lecsaTuuHbie Ipodu U
MeTpHhuecKasi cucreMa mMep. ApudMeTHuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMH. *Macmrad™, npornopuus.
[IprMeHenne MponopLUMi PH PEIICHUH 3a1a4.

[lonatne npoueHTa. Berancnenue npoueHTa OT BEIUYUHBI M BEJIUYUHBI IO €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
IIPOLEHTHI. BhIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpUIaTenbHble Yucna. Llenpie uncna. *Moaynp uwmcia,
reoMeTpuyecKas MHTeprnperauus Moayias uucia™. HM3o0paxeHue uyucen Ha
KOOPJIMHATHOM TIpsiMOid. *UHCTIOBBIE TPOMEKYTKH *.

CpaBHeHue uMcen. Apu@MmeTHyecKue JeHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenne Touek U Guryp Ha KOOpJIMHATHOU
IIJIOCKOCTH.

BykBeHHBIE BbIpaKeHUs!

[Ipumenenue OyKB AJisl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTnuecKkux JeWCTBUM. *BykBeHHBbIE BBIPRKEHUS M UHCIOBBIC
MO/ICTAHOBKU.® ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (popMyIIbI TEPUMETPA U IUIOIIAN MPSMOYTOJIbHHUKA, KBaJparta, *00béMa
napajienenumneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYECKUM crocoboMm. *Perenue
Joru4eckux 3ajaad. Pemenue 3ama4 nepedopoM BceX BO3MOMKHBIX BAPUAHTOB. *

Pemenue 3amad, coaepalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOpOCTbB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTD; IIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHHUIIAMH U3MEPEHUS KAKI0M BEJTMYHHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

*Ol1eHKa U IPUKUIKA, OKPYTJIEHHE pe3ysbTaTa ™.

*CocraBiieHre OyKBEHHbBIX BBIPAXKEHUH MO YCIOBHIO 3a]1a4H *.

[IpencraBnenne JaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
JarpamMMBbl: YTEHUE U NTOCTpOEeHUE. UTEHHE KPYTOBBIX AUArpaMM.



Harasgnas reomerpus

Harmsinaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, TIpsiMasi,
OTPE30K, JIy4, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

*B3zanMHOe pacmoyioKeHHe ABYX MPSMBIX Ha TUIOCKOCTH, TapayuieiIbHBIC
MpsMbIC, TEPIICHIUKYIISIpHBIC TpsMble*. V3MepeHue pacCTOSHUN: MEXIy IBYMs
TOYKAMH, OT TOYKH JI0 IPSIMOM; JUTMHA MapIIpyTa Ha KBAaJIpaTHOM CETKE.

WN3MepeHre W MNOCTPOEHHWE YIIOB C TMOMOIIBIO TpaHCIopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, PSAMOYTOJIbHBIN, TYIOYTOJbHBI;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONbHUK, KBAaApaT: HCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, nauaronaned. *MzoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHUPKYJS, JHHEWKH, YroJbHUKA, TpaHCHopTupa ™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp wmHOroyrojpHuka. [lonsTue momaaun GUIypsl;  €AUHUIBI
n3mepenus miomaau. [pubnuxénnoe nusmMepeHue miomaad Guryp, B TOM 4UCJIE Ha
KBaJpaTHO ceTke.™* [lpubmmxk€HHOE H3MEpEHHE JJIMHBI OKPY>KHOCTH, IUIONIAIN
Kpyra®*

*CuMMeTpus: LIEHTpaJibHasi, OoceBasi U 3epKayibHas cumMeTpuu. IlocTpoeHue
CUMMETPUYHBIX PUTYD *.

*Harnsansie MPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napaienenunea, kyO, mnpu3Ma, NUpaMHaa, KOHYC, IIWIMHIp, Mmap U cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
nuiauHApa U koHyca. CozaHue Mojienell MpOoCTpaHCTBEHHBIX ¢uryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIP.).

[Tonarne oOBEMaA; eauHUIBI H3MEpeHus 00béMa. OO0BEM MPAMOYTOJIBHOTO
napauienenuneaa, kyoa .

IJTAHUPYEMBIE ITPEIMETHBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue y4yebHoro kypca «MaTtemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO o0OecrneynBaTh JOCTHUKEHUE CHEAYIOUIUX MPEIMETHBIX 00pa30oBaTEbHBIX
pPE3yJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBaTbCSI B TOHATHSAX M ONEPUPOBATh HAa 0a30BOM YpOBHE
TEPMUHAMHU, CBS3aHHBIMU C HATypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSJOYMBATH HATypaJibHbIE 4YHWCJIAa, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, TECITUYHBIE IPOOH.

CoOoTHOCHUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIIOBOM)  mpsIMO  C
COOTBETCTBYIOIIMM €M YHCIOM W H300pakaTh HATypajbHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.



BoinonHaTh  apupMeTHUecKue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BEITIOTHITE POBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYHCICHUN.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM H C MOMOUIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapwaHTOB (TpH
HEO0OXOIMMOCTH C HAPABJISIIOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEeMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIp1 HEOOXOUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, Ta0JIUIIbl, 0003HAYCHUS MIPU PEIICHUU
3azay.

[Tonbp30BaThC OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHBI, MACChl; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXaTh OJHH CIWHHUIIBI BEIUYHMHBI 4Yepe3 napyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO MH(DOPMALIHIO).

N3Bnekate uH(OpMaIMIO, MPEICTABICHHYIO B TalOiuile, Ha CTOJIOYaTOM
auarpamMme, WUHTEPHpEeTUpOBaTh MPEICTABICHHBIC JaHHBIE, HUCIOJb30BaTh JTaHHBIC
MIPU PEIICHUU 3a]1ay.

Harasignas reomerpust

[Tonb30BaThCA TEOMETPUYECKUMHU TMOHATUSMU: TOYKA, TpsiMasi, OTPE30K, JyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONMX (QopMy
M3YUYEHHBIX TEOMETPUYECKUX UTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BU3YaJIbLHOW OMOpe,
CBS3aHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJ, BEPIIUHA,
CTOpPOHA, TUAaroHab; C OKPYKHOCTBIO: pauyC, TUaMeTp, LICHTP.

N3o0paxkath M3ydYeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTON Oymare ¢ MOMOIIbIO UPKYJIS U TUHEUKH (TI0CJIE COBMECTHOIO aHAIIN3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBajapaTa JJIsl UX
MOCTPOEHUS, BEIYUCIICHUS TUIONIAIA U IEPUMETPA.

Beruucnsate mepuMmeTp H IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJIbBHUKOB, B TOM 4wHcie GUTryp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUYECKUMHU EAUHUIIAMU HW3MEPEHUs JJINHBI,
TJIOIIA/N; BRIPAXATh OJTHU €IMHUIIBI BEJIMUMHBI uepe3 Apyrue (Ipu He0OXOAMMOCTH
C OTIOPOH Ha CIPABOYHYIO0 HH(POPMAITHIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapalleenumena, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasenenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPON Ha aJIrOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS €AMHUIIAMU H3MEPEHUS
o0BbéMma.



Pemare HecnoXHbIE 3aJaud Ha HW3MEPEHUE TIE€OMETPUYECKHX BEIMYMH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OIMOpPOii).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMU C PA3JIUYHBIMU BUJAMHM YHCENI U CIIOCOOAMU MX 3alluCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh W YIOPSIOYHMBATE IIEJIBIE YHMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrImotHITE apudMeTHIecKre ISHCTBHS C HATypadbHBIMH U IIEJIBIMHA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOJTOKUTEITHHBIMA U OTPHUIATSIBHBIMA
YU CIIAMHU.

BbIuncnaTh 3HAaUEHUS! YUCTOBBIX BBIPAXKEHUH, BBINOJIHATh TPUKHUIIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBINOJHATH MPEOOpPa30OBaHUS YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

CoOTHOCUTh TOYKY Ha KOOPJAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300pa)xkaTh YKMCIIa TOYKAMU Ha KOOPJAUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucIa.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OKpyIJIsITh 1I€JIbIe 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBbie 1 OyKBEeHHbIE BHIPAKECHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3aMKCHI0 CTETICHW YHCIIA, HAXOAHWTH KBAApaT M KyO
YuCiaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJIEpIKALIUX
CTEICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOM Ha
QITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYPAIbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH IPOIMOPITAU M OTHOIIIECHUSI.

Hcnonb3oBaTh OYKBBI 1J11 0003HAYEHUS YHUCEN MPU 3aMUCH MaTEMaTUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOJMMbIE MOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM y4eOHBIX
NEeNUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PenieHnne TekcTOBBIX 33124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(METUYECKUM CIIOCOOOM C
ONOPOW Ha BONPOCHBIN IIAH.

Pemarsn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOILLICHUEM,
MPONOPLHHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JpOOH M TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMsl, paccTosiHue, LEHa, KOJIMYECTBO, CTOUMOCTH;



MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa padoThl, HCMOIB3Ys apuMETHUECKHUE
JICUCTBHS,  OLEHKY, [MPHUKHUIKY; MOJIb30BaTbCS  €IWHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHanu3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HHTEPHPETHPOBATH MPEICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHbBIC ITPU PEIICHUU 33/1a4.

[IpencraBisaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, JTUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOHUX (QopMy
U3YYEHHBIX TE€OMETPUYECKUX IIJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUryp.

N3o0paxkaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOM
W KJeTyaTo Oymare U3y4deHHbIC IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTh mipeacTaBlieHHME O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PEIICHUHU 3a7ad I'paayCHONW MeEpoi
YTJIOB; paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, Pa3BEPHYTHIM U TYIION YTJIBL.

Bbluncnarh MIMHY JOMaHOM, MNEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCs
€IUHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

HaxoauTp, Ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY IMyTH HA KBAJIPATHOU CETKE.

Beruucnare  miomanas  (GUryp, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB,
MCIIOJIB30BaTh pa30MEHNe Ha MPSIMOYTOJIBHUKH, HAa paBHbIE (PUTYpHI, TOCTpAUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJBb30BATHCA OCHOBHBIMHU €IMHUILIAMU WU3MEPEHUS TUIOIIAIH;
BBIpAXaTh OJHU €IUHUIIBI U3MEPEHUS TIONMIAAN Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOM Ha CIPABOYHYIO0 UHPOPMAITHUIO).

Pacno3naBaTh Ha MOJENAX U HM300pKEHUSAX MNUPAMUIY, KOHYC, LUJIUHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nmpsMOyTOJIbHBIN Mapaieenumnes.

Boraucisate 00b€M MpSIMOYTOJIBHOTO Mapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsS 00BhEMA; BRIpAXaTh OAHHU €AUHUIIBI U3MEPEHUs
00BéMa yepe3 apyrue (¢ ormopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemiath HecHOXHbBIE 3aJa4l Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyaIbHOU ONOPOHL).

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Henu n3yyeHust yueOHOro Kypca



AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
o0OecrieunBaeT M3y4YeHHE IPYIHX AMCLUUIUIMH, KaK €CTECTBEHHOHAY4YHOTO, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHHST 00pa30BaHus
Y B NOBCEAHEBHOM XWU3HU. Pa3zBuTHe y 0OydaromMxcs Hay4YHbIX MPEICTABICHUH O
MPOUCXOXKJICHUH U CYIIHOCTH aireOpanyueckux aOCTpakiivii, crocoOe OTpaKeHHs
MaTeMaTUYECKOW HAayKOW SBJICHUW W TPOLECCOB B MNPHUPOJE M OOIIECTBE, POJIH
MaTe€MaTUYeCKOro MOJIEIUPOBAHUS B HAayYHOM T[O3HAHUM U B IMPAKTHKE
crocoOCTBYET (HOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS W KAYECTB MBIIUICHUS,
HEOOXOUMBIX JUIsl afanTallid B COBpeMEHHOM IudpoBoM oOmiecTBe. M3ydeHue
anreOpbl €CTECTBEHHBIM 00pa3oM o0ecrneynBaeT pa3BUTHE yMEHUs HaOI01aTh,
CpaBHUBATb, HAXOJIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS U  BBIBOJIBI,
dbopmynupoBaTh yTBepxKAcHUSA. OCBOCHHE Kypca alnredpbl oOecredruBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolMXCs: OHM HCHOJb3YIOT JEAYKTHUBHBIE H
WHIYKTUBHBIE pacCyXIeHus, 0000IIeHHEe M KOHKPETU3ALHI0, a0CTparupoBaHHUE H
anajgoruto.  OOydeHue  anrebpe  mOpeanojaraeT  3HAYUTENBHBIN  O00BEM
CaMOCTOATENIbHON  JCSITENBHOCTH  O0ydYarolmuxcsi, I[O3TOMY CaMOCTOSITENbHOE
pEelIeHUE 3a/ad €CTECTBEHHBIM 00pa30oM SIBIIECTCS pealn3alueil J1eaTeIbHOCTHOrO
MpUHIUIA OOyYEHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COZIEpPKATEIbHO-METOANYECKHE JNuHUM: «Yucna u
BBIYHMCIICHUSY; «AJNTeOpanveckue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 aTux coJepxkaTeabHO-METOAUYECKUX JIMHUM pa3BUBACTCA HA
IOPOTSKEHUM TPEX JIET M3YyYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aMMOJICICTBYS C JIPYTUMH €ro JMHUAMU. B Xozme usyuyeHus Kypca oOydaromumes
MPUXOJNUTCS JIOTUYECKU paccCyXkaaTh, HUCIOIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
A3bIK. B CBSI3U € 3TUM LIeNeco00pa3HO BKIIOUYHUTH B IPOTrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielbl MATEMAaTUYECKOTO 00pa30BaHus U
CHOCOOCTBYIOIIME  OBJAJIEHUIO  OOY4YalIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YecKoro  s3plka. Takum  o0Opa3oMmM, MOXKHO  yTBEpXKIaTh, 4YTO
COJICPKATEIIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJNredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nmHUM «Yucna ©W  BBIYUCICHUS» CIYKAT OCHOBOM  JIJIA
JaJIbHEHIIET0 W3Y4YeHHMs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOy4aroUIuxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJTOPUTMAMU, a
TaKke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM
AKU3HU. Pa3BuTHE NOHATHS O YHUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
HUppAMOHATFHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUN O JCHUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOEHHS YHUCIIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
o0111ero oOpa3oBaHusI.

Conepkanue JIByX ajareOpanuecKux JUHUNA — «AJITeOpanvecKue BhIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUYAIOMIMXCA
MaTeMaTUYeCKOro amnmapara, HEOOXOAMMOTro Jisi peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ay. B OCHOBHOM mIKOJIE
y4eOHbI MaTepuan TpyHNIupyercs BOKPYT palMOHANIbHBIX BbIpaXeHH. Anredpa



JNEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKa JUIS TIOCTPOEHUS MATEMaTUYECKUX
MOJIeTIel, OMUCaHMsl MPOLECCOB M SIBICHUN pealibHOro Mupa. B 3amaum oOydenus
anredpe BXOIAT TakXKe JallbHEHIIee Ppa3BUTHE aNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JUII OCBOCHHUS Kypca HMH(DOPMATHKH, W OBJIAJCHUE
HaBbIKAMU JIEAYKTHBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM crneuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpapUUECKOl JTUHUM HALEICHO Ha IMOJyYeHHUe
IIKOJbHUKAMU 3HaHUM O (PYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYeCKOM MOJENH s
OMKCaHUsl U HUCCIIEJOBAHMS PAa3HO-0Opa3HBIX IMPOLIECCOB U SIBJICHUM B MPUPOAE U
oOmiectBe. M3yueHue 3TOro marepuajia ClioCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIIOJIB30BATh PA3JIMYHbBIC BBIPA3UTEIBHBIE CPEICTBA SA3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
MIPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMYy maHy B 7-9 kiaccax wu3ydaercs Yy4ueOHBIH Kypce
«AnreOpa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3lelbl COJCpKaHUS:
«Yucna ©  BBIUMCIEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUN.

VY4eOHbIN MJIaH Ha HU3ydyeHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKIOro rojaa oOy4deHHs, BCEro 3a TpU roaa
0o0yueHust — He MeHee 306 yueOHBIX 4acoB.

COJEPXXAHUE YUYEEHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXOo] OT OIHON (hOPMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHANIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
YIOPAOYMBAHUE  PALMOHAIBHBIX  YHCel. Apu(METHYEeCKHEe  JIEUCTBUS  C
palMOHAIIBHBIMA YHUCIaMHU. PemieHne 3amad W3 peajbHOM NPAKTUKM HAa YacTH, Ha
poOu.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeNeM: ONpEIeeHue, NpeoOpa3oBaHue
BBIPAYKEHUI Ha OCHOBE ONPEEICHHUS, 3aIUCh OOJBIINUX YHUCEI.

[TpoueHThl, 3anMch NPOLIEHTOB B BUAE ApOOU U IpoOU B BUJE MpoLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha ITPOLECHTHI, PEIICHNE 3aa4 U3 PEabHON IIPAKTUKHU.

[IpumMeneHne MNpPU3HAKOB  ACIMMOCTH, Pa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae T@psiMas ©  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpeMEHHOM. JlomycTumeble
3Ha4YEeHUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYWHAMHU B BHJIE



dhopmyiel. Beraucnenus mo ¢popmyiam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHI, TOXKIECTBEHHO PaBHBIC BHIPAKEHUS,
npaBujia MpeoOpa3oBaHUSI CYMM W MPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOTOOHBIX CIaraeMbiX.

CBoliCTBa CTENEHH C HATYPAJIBbHBIM [OKA3aTEJIEM.

OpnHounensl U MHOrowieHbl. CrerneHb MHOrowieHa. ClOXEeHUE, BBIYMTAHUE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOTO YMHOKEHHUSI: KBAaApaT CyMMBbI U
KBagpar pazHocTH. Popmylia pa3HOCTH KBaApaToB. Pa3nokeHHE MHOTOWICHOB Ha
MHOXHUTEIH.

YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHHUsA, TMpaBuia MpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUN.

*JIuHeliHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMU U €ro rpaduk ~. CucreMa aByX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMM. PemieHue cucreM ypaBHEHUH
coco0OM MOJICTaHOBKH. [IpuMephl peleHus TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YpPaBHEHUM.

DOyHKUUHA

KoopnrHara Touky Ha npsiMoil. UuciaoBsle NpOMEXYTKU. PaccTosiHue Mexy
JIBYMS TOUKaMHU KOOPAUHATHOW MPSMOM.

[TpsimoyronbHast cucremMa koopauHat, ocu Ox u (Oy. Abcuucca U opauHara
TOYKM HAa KOOpAUHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3aAaHHBIX (POpMysaMu.
Yrenue rpadukoB peanbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pyukiuu. ['paduk dhynkmmu. CroiictBa GhyHkuui. JIunelinas GyHKIus,
e€¢ rpaduk. I'papuk dynkiuu y = kx + b. *I'paduueckoe pernieHue TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPAaBHEHUN ™.

8 KVIACC

Yuciia ¥ BBIYUCTIEHUSA

KBagpatueiii kopeHb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuunble TPUONMKEHUST UppaluoHaIbHbIX yucen®. CpoicTBa apuMeTHYECKUX
KBaJIpaTHBIX KOpHEN M UX MPUMEHEHHE K MTPEoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUAM. *JIeHCTBUTENIbHBIC YKCa *,

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMUCh YKCIIA.

AnredOpandeckue BbIpaKeHUs

KBanpatHsiil TpEXWICH; pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIN.

AnreOpandeckas JpoOb. (OCHOBHOE CBOWCTBO aire0panmdeckoi JpoOwu.
CnoxeHrie, BBIYUTAHUE, YMHOXEHHUE, JICJICHWE anreOpanveckux  JIpoOei.
ParnmonanbHbIC BRIpOKECHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

2 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



KBanpatHoe ypaBHeHue, popmyiia KOpHEH KBajpaTHOro ypaBHeHHs. *Teopema
Buera* Pemenue ypaBHeHUH, CBOASIIMXCS K JTUHEHHBIM U KBaapaTtHbIM. [Ipocreiiiue
IpOOHO-paIOHATIbHBIE YPaBHEHUSL.

*I'paduueckas uHTEpIIpPETANSA ypPaBHEHUIN C ABYMS MEPEMEHHBIMU M CHCTEM
JUHEWHBIX ypaBHEHUH C JABYMs NepeMeHHbIMH*. [lpuMepsl pelieHus cuctem
HEJIMHEWHBIX YPABHEHUU C IByMs IEPEMECHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CIiocoOoM.

YucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OHOM IEPEMEHHOM.
PaBHOCWIIBHOCT HEpaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW TIIEPEMEHHOM.
Cucrtembl JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOI.

DOyHKIUU

[Tonsarue pynkuun. O6IaCTh ONpEICTCHUS] U MHOXKECTBO 3HAYCHUHN (DyHKIIHH.
CnocoOsI 3aanust GyHKITHA.

I'padpux ¢ynkumnu. Ytenuwe cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (GyHKIHMA, OTPa’KAIOIINX PEATTbHBIE POLECCHI.

OyHKIMKY, ONHUCHIBAIOIIME TPSAMYIO UM OOpaTHYI0 MPONOPLMOHAIIbHBIC

k
3aBucMMOCTH, uX rpaduku. DyHKIMH y = X°, y =X, y =+x, y = ~.

*I'paduueckoe penieHne ypaBHEHU U CUCTEM YpaBHEHHIT™ .

9 KUIIACC

Yuciaa v BIYMCICHUA

PannonanbpHble yucHa, *MppalnvoHaIbHBIE YMCIIA, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYWCEN; NEHMCTBUTEIbHBIE YHMCIIA
KaK O0ECKOHEUYHbIE JECATHUUHbIE ApoOU. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmernyeckue JEHCTBUS €
JIeHUCTBUTENBHBIMU YHCIIAMU *.

Pasmeppl OOBEKTOB OKpY’KaIOLIEro MHUpPA, UIMTEIBHOCTh IPOLECCOB B
OKpY’KarolleM MUpE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpuOIMxkeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHU M, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepnl pelleHUs YpaBHEHUU TPEThel M YEeTBEPTOM
CTETeHEH pa3ioKEeHUEM Ha MHOXKHUTEIH *,

Pemenue qpoOHO-parimOHAIBHBIX YpaBHEHUH.

Perenne TeKCTOBBIX 3a7a4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi cremeHu. [padudeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IIEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.



YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHbele HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKUIMHA

KBanpatnunas ¢yskius, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadoIbl.

I'padukn (QyHKIWIA: y = kx, y = kx + b, y = X%
Yy =x,y = SI/II/IX CBOWCTRA.

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[IoHsiTHE YMCIOBOM MOCIEAOBATENBHOCTU. 3aJaHuE II0CIEN0BATEIBHOCTH
pPEKyppeHTHOH hopmyIioi u HopmyIoit n-ro djieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmyiel n-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCCUil, CyMMbI IIEPBBIX 71 YICHOB.

*N300paxkeHne YJIECHOB apuU(PMETHUECKOW K TE€OMETPUYECKON Mporpeccui
TOYKAaMH HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUIHAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

IIJIAHUPYEMBIE ITPEMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEN
I[TPOI' PAMMBI KYPCA «AJIT'EBGPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl JIOJDKHO OOECIeurBaTh JOCTIKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BbmonHsaTh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
JENCTBUA C PAllMOHAIIbHBIMU YHCIIAMH.

HaxoauTh 3Ha4YeHWs YHUCIIOBBIX BBIPAXKEHUN; NPUMEHSATH Pa3HOOOpa3HbIC
CHOCOObI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUN, COJAEpMKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OnHOM (OpMBI 3amucu 4Mcend K Jpyrod (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTM B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YHOPAI0YMBAThH pallMOHATIBHBIE YUCIIA.

OKpyIJISITh YnCHa.

BBINONHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCIICHUM, OLUEHKY 3HAYECHUHN
YU CJIOBBIX BBIPAKECHUMU.

BBITTONHATE JEHCTBHS CO CTENEHAMHM C HaTypalbHBIMHM ITOKa3aTessIMH (C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIHIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIHN HATYPAIbHBIX
YHUCEl.



Pemare mnpocreiinme INpakTUKO-OPHUEHTUPOBAHHBIE 3a/ayd, CBsS3aHHBIC C
OTHOILIEHUEM  BEJIMYUH,  IPOMNOPLUUOHAIBHOCTBIO  BEJIMYHMH,  NPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YIbTATHI PEIICHUS 33/1a4 C YYETOM OIPaHWYEHUH, CBS3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKo TEPMUHOIOTHUEH M CHMBOJIUKOM.

Haxoauts 3HaueHHs OYKBEHHBIX BBIP@XEHUN NpHU 3aJaHHBIX 3HAYEHMSIX
[IEPEMEHHBIX.

BoImonHATe peoOpa3zoBaHusl LENOT0 BbIPAKEHHUSI B MHOTOWIEH MTPUBEACHUEM
NOJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHAa Ha
MHOTOUJIEH, IPUMEHATH (POPMYJIbl KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoin
Ha CIPaBOYHYIO0 HHGOPMAIIHUIO).

OCylIecTBIIATh PA3NOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXKHUTENS, TPYIIIMPOBKHU ClIAraeéMbIX, PUMEHEHHUS
(hopmyJ1 COKpaIIEHHOTO0 YMHOKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[IpumensTh npeoOpazoBaHKsl MHOTOWIECHOB JUIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH IOKA3aTEIAMH IS
peoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IIpaBuia
nepexoa OT HCXOJAHOIO YPaBHEHHUsS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisgeTcs Jin
YHUCJIO KOPHEM YPABHEHHSI.

HmeTs mpencraBieHre O rpapUuecKHMX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpavK JTUHEHHOTO YPaBHEHUS C IBYMsI
MEePEMEHHBIMU; TIOJIb3YACh rPa)MKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTte cucteMbl ABYX JUHEHHBIX YpPAaBHEHUH C JBYyMs MEPEMEHHBIMHU, B TOM
qucie rpaguyecku (¢ Omopoi Ha aITOPUTM YUEOHBIX IEUCTBU).

CocTaBnaTh (1OCJIE€ COBMECTHOIO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHUE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUN IO YCIOBUIO 3a/layd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJTYYEHHBIN pe3ysbTarT.

Koopaunarel u rpaguxku. @yHkuuu

N300pakath Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3allChIBATh YKMCIIOBBIE IMPOMEXKYTKH HA
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTpouTh rpaduku TuHEeHHbIX (yHKIMA. CTpouTh rpaduk pyHKuuu y = kx + b.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 QJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.



HaxonuTs 3HaueHne GyHKIUY 110 3HAYSHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBieHHUA M aHanM3a WHGOpPMaluu;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPadUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIIBHBIX
YuCeN Il CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUH; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3Yysl NMPU HEOOXOIMMOCTH KaJbKYJISATOP; BBINOJHATH
npocTeiiire npeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIUX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJIBIIMX M MaJbIX YUCEN C MOMOINBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanvyecKue BbIPpaKEeHUA

[IpumMeHATP TNOHATHE CTENEHW C LEIbIM  II0KA3aTeJIeM,  BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHW C LEeIbIM IoKaszareineM (c
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEeoOpa3oBaHUs pPalMOHATBHBIX
BBIPOKEHHI HAa OCHOBE MpaBWJI JEUCTBUI HAJl MHOTOYJIEHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh nmpeodpa3oBaHus BHIPAKEHUM JIs PEUICHUS Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIe, KBaIpaTHbIE YPABHEHUS (C UCIIOJIb30BAHUEM CIIPABOYHOM
uH(popMaIMK) U palMoOHAIbHbIE YPAaBHEHMsI, CBOJSAIIMECS K HUM, CHUCTEMBbI JBYX
YPaBHEHHM C ABYMs IEPEMEHHBIMU.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHHUH, B
TOM YHCJIE C MPUMEHEHHEM TpapruuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[lepexoguTh OT cioBeCHON (OPMYIMPOBKM 3a1auyu K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPAaBHEHHWS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1a4M MIOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKHU; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMHA

OmnepupoBarb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAuUEHUs); OINpenessaTh 3HaueHue (YHKIUU IO
3HAYEHUIO apTryMEHTA; ONPEAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.



CrpouTh rpaguKy dIeMEHTapHbIX QYHKIUM BHOa , Y = X2, ¥ = X°, ¥ =[x ,
k o o .

Y= —=; ONHUCBHIBaTb CBOWCTBa 4YHCIOBOW ¢yHKIMU 10 e€ Trpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoinonsaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE W NHUCBMEHHBIC TMPUEMBI, BBIIOIHATh BBIYUCICHUS C WPPALUOHAIBHBIMU
YU CIIAMU.

HaxoauTe 3HaYeHUs CTENEHEN C LEIbIMU MTOKA3aTeIIMU U KOPHEN; BBIYNCIIATD
3HA4YEHUS YUCIIOBBIX BBIPAKCHHM.

OKpyrJisiTe  ACUCTBUTENBHBIE YHWCIA, BBINOJHATE NPUKHIKY pe3yJibTara
BBIUHCJICHUI, OLICHKY YMCIJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiars JIMHENHBIE U KBAaJpaTHbIE YPABHEHUsI, YPABHEHUS, CBOIALLINECS K HUM,
IpoCTenIIne JpoOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemate mnpocreimne CHUCTEMBI JABYX JIMHEHMHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPAaBHEHHW, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS IMHEWHBIM (110 BU3YaJIbHOW OMOPE).

Pemarp mpocTeiliiye TEKCTOBBIE 3aJayd  anredpanyeckuM crocodom ¢
IIOMOIIBI0 COCTABJICHUS YPABHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE KCCICTOBAHMS YPABHEHWW M CUCTEM YPAaBHEHUM, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pelIeHNEe HEPaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATh PELICHHWE C IOMOILIBIO
CHUMBOJIOB.

PemaTte cuctempl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIUCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKIUU

Pacnio3naBaTh (yHKIMU H3y4YEeHHbIX BHJIOB. IlOKa3plBaTh CXEMATHUYECKU
pacrnoio)keHue Ha KOOPJAMHATHOM IUIOCKOCTH TpadukoB (yHKIMI Buga: y = kx,

K .
y=kx+b,,y=ax’* + bx +¢c,y =x’, y = \/x, ¥ = — B 3aBUCHMOCTU OT 3HAUYECHHUN
X

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUH.

Crpouth U H300paxaTh CXEMAaTUYECKH TpaUKy KBaJIpaTUUHBIX (DYHKIIHU,
OTUCHIBAaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 10 MX rpaduKam.

Pacno3naBaTh KBaapaTHuHyO (PyHKLIHIO MO QopMmysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUHN U3 peaabHOU KU3HU, PUIUKU, TEOMETPHUU.

YucioBbIe MOCIE10BATEILHOCTH H IIPOrPecCUM



Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO ITPOIPECCUU NPU Pa3HBIX
croco0ax 3a7aHusl.

BbIMOMHATE  BBIYMCICHUS C  HCIOJNBb30BaHHEM (GOpMyNl n-TO  YIEHA
apu(MeTHUYeCKO M TeOMETPHUYECKOW MPOTPECCHil, CyMMbI MEPBBIX 7 UJCHOB (C
OTIOPOM Ha CHPABOYHYIO HHGOPMAIIHUIO).

PemaTte 3amauu, CBSI3aHHBIE C YHCIOBBIMU IIOCIEJOBATEIBHOCTAMH, B TOM
quce 3a7aud U3 peajbHON KHU3HU (C MCMOJb30BAHHMEM KalIbKYJSATOpa, HMUGPOBBIX
TEXHOJIOTUH).

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henun n3yyeHusi yueOHOro Kypca

O6mme menu w3ydeHuss ydeOHOro Kypca «['eoMmerpus» mpenacTaBiIeHBI B
AOOII OOO. Ony 3aKIr04YarOTCA, NPEKIE BCErO B TOM, YTO HA YPOKax Ir€OMETPUHU
oOyyaromuiicss y4yuTCs TPOBOJUTH JOKa3aTEIbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3blBaThb MCTUHHBIE YTBEPKIACHUS WU CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT MPOTHUBHOTO», OTIMYATH
CBOMCTBa OT MPU3HAKOB, (PopMyIupoBaTh oOpaTHbIE yTBepXKIeHuUs. B oOyueHun
YMEHUIO PACCYXJaThb COCTOMT BaXXHOE BOCIIUTATEIIBHOC 3HAYCHUE W3YyUYECHHUS
F€OMETPHUH, TPUCYIIIEE UMEHHO OT€YECTBEHHON MAaTEMATUYECKOM IIKOJIE.

BTopoli 1menpt0 HU3y4eHUsS] TEOMETPHUM SIBJISIETCA MCIIOJIB30BAaHUE €€ Kak
WHCTPYMEHTA MpPH PEHICHUM KaK MAaTEeMaTHUYECKUX, TaK M NPAKTHYECKUX 3ajad,
BCTPEYAIOIIMXCS B  pEAIbHOM  KM3HHU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUHW TE€OMETPUM B IIKOJIE. [ 3TOro yduTemnto
PEKOMEHIYETCS noaOupaTh 3aJ1auu MPAKTUYECKOTO Xapakrepa JUTSt
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOUMTH MAaTeMaTHYECKHE MOJIeNU
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOJAUTh BBIYUCICHUS M  OIICHUBATh
aJICKBAaTHOCTh TMOJIYyYEHHOrO pe3yJsibTaTa. KpalilHe BaXHO NOMYEPKUBATH CBSI3U
T€OMETPUM C APYTUMHU TPEIMETAMH, MOTHUBHPOBATH HCIOJIB30BaTh OINPEICICHUS
reOMETPUYCCKUX (UTYP M TIOHATHH, JTEMOHCTPUPOBATH NMPUMEHEHUE IOJYYSHHBIX
YMEHHH B (PU3HUKE U TEXHUKE. DTH CBA3W HauboJjiee IPKO BUIAHBI B TeMax «BeKTOphI»,
«TpuroHomerpudeckue COOTHoOWEHus», «Meronx koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcss Y4YeOHBIH Kypc
«"eomeTpusi», KOTOPBIH BKJIIOYAET CIEAYIONINE OCHOBHBIC Pa3Jeibl COJCPKAHUS:
«'eomeTpuueckne Qurypsl W HX CBOHCTBa», «l3MepeHHe TreoMeTpUYecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI Ha TUIOCKOCTH», «BekTops»,
«JIBmwxenus mwmockoctu» u «lIpeobpazoBanus mogo0us.

Y4eOHBIN TUTaH TpeIycMaTpPUBAET W3ydeHHUE TeOMETPHHM Ha 0a30BOM YpOBHE,
UCXOAs W3 HEe MeHee 68 ydeOHBIX YacoB B y4e€OHOM Tojy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jacos.



COJEPXXAHUE VUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYYEHUS)

7 KJIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriaoB. BeprukanbHbele M cMexHBIE yIuBl.  buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaiensHOCTh U IEpIEHUKYISIPHOCTD IIPSIMBIX.

*Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH *,
IIpuMepsl CHMMETPUH B OKPYIKAOIIEM MHPE.

*OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH *.

TpeyronbHuk.  BwicoTa,  Meauana,  OucceKkTpuca, HUX  CBOMCTBA.
PaBHOOEpEHHBIN U PABHOCTOPOHHMI TPEYroibHUKHA. HepaBEeHCTBO TpeyrojbHUKA.

CBoiicTBa M MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoICTBa M NIPU3HAKKA NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyrosbHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl  IMPSMOYIOJBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K rUInoreHyse. [Ipu3sHaku paBeHCTBA MPSAMOYIOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEyTroiabHUK € yriioM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYroOJbHHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJBbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKY ISP U HAKIIOHHAS.

*eomerpuueckoe MecTo TOYeK.* bBuccektpuca yrjiia H CEepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh M KpyI, XOpJa MW JIHaMeTp, HX CBOMCTBA. B3amMmHoe
pacmoJIO)KEHUE OKPYKHOCTH M TpsiMoil. KacarenbHast uM cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B yroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEyTOJIbHUKA.

8 KVIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npu3Hakd U CBOMCTBA. YacTHbIE
Cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, POMO, KBajapaT), UX HNpPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenusi, €€ CBOWCTBA M MNPHU3HAKMU.
[IpssmoyroJsibHas Tpaneuus.

*Meron yaBoeHust Meauansbl. LleHTpanbHas cumMMeTpus.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUU
TpEYroJIbHUKA U Tpaneuuu. LeHTp macc TpeyrojapHUKa.

[Togobue TpeyroapHuKOB, Kod(duimeHt mnomoous. I[lpuszHaku momoOUs
TpeyroiabHUKoB*. [IpMeHenre noqo0us mpu pelieHrny NPakKTHYECKUX 3a1a4.

CpoiictBa mmiomianeli reoMmerpudeckux ¢uryp. Dopmynbl mus  TUIOMAIH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHME IUIOIAaAeH

3 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



OJ00HBIX (UTYP.

Brruncnenne miomaned TpeyroJlbHUKOB MU MHOTIOYI'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu perenun
MPaKTUYECKUX 3a]1a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYTrOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIIUU YTIIOB
B 30°, 45° u 60°.

BnvicanHble ¥ HEHTPAJIBHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOU U XOPJAOW. YTIIBI
MEXAY XOpAaMM M CEKylLMMH. BrucaHHblE M OINHCAaHHBIE YETHIPEXYTOIbHUKH.
B3aumHoe pacrnonoxkenue aByx OkpyxkHocted. Kacanme oxpyxHocTert. O6mue
KacaTeJIbHBIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0° go 180°.  OcHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEAECHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Penienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*IpeobpazoBanue noaodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o Ipou3BEAECHUN OTPE3KOB XOP/1, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKyULIUX, TEOpEMa O KBaJpaTe KacaTeIbHOM *.

Bektop, gnumHa  (MOIyJib) — BEKTOpa,  COHAIMpPAaBJICHHBICE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BeKkTopa 1O JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE HpPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMOU * U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEH M IpsIMbIX. MeToJ KOOpAWMHAT U €ro
MIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTU. ['pagycHast u paanaHHas
Mepa yrija, BBIUMCIECHHE JJIMH Jyr OKpyxkHocTed. Ilmomans kpyra, cekropa,
CerMeHTa.

*/IBU>KE€HUS TIJIOCKOCTHM W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMEHTapHbIe
npencrapienus). [lapamnensubiii nepenoc. [ToBopot ™.

IIJTAHUPYEMGIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHNS PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHU )

OcBoenue yueOHOro kKypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI JIOJDKHO OOECHeurBaTh JOCTIDKEHHUE CIEAYIONMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacrio3naBaTh n3ydeHHBIC T€OMETPUUECKIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoioKeHue, M300pakaTh TEOMETPUYECKUE (PUTYPHI; BBIMOIHATH YEPTEKHU II0
yCJHOBHUIO 3a1auu. M3MepsTh JIMHEHBbIE U YTJIOBBIE BENWYMHBL. Pemare 3amadun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyr0 OIEHKY JMHEHHBIX M VYIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM JKU3HHU, Pa3MEpPOB NPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
00OBEKTOB IO MOPSAJKY BETUUUHBI.

CtpouTh YepTeXH K TE€OMETPUYECKMM 3ajadyaM (C  HCHOJIb30BAHHEM
CMBICJIOBOM OTOPBI: HABOISAIINE BOIIPOCHI U/UITU alTOPUTMAa YU€OHBIX ICUCTBUN).

[Tomp30BaThCA MpPU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOSPEHHBIX TPEYTOJILHUKOB IPHU PEIICHNUH 3a]1a4.

[IpoBOANTH NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABECHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pelIeHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBLHON HArISJHOCTH
u/unu BepOabHON OTIOPHI).

Onpenensts napamuieIbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
C HUMH cekymas. Onpenenarb NapajuieJbHOCTh MPSAMBIX C MOMONIIBIO PABEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOU MPSIMOM.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUSI YTIIOB
B T€OMETPHUYECKHX 3aJadyax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IMpPU TEPECECUCHUU JBYX
MApAJUICIBHBIX TMPSAMBIX CEKylled. Pemars nmpakTUyeckue 3a1auv Ha HAXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE 0 TOHATUE TEOMETPUUECKOTO MECTa TOUEK.

@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETpa
OKPYXHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IPHU
pelLIeHuH 3a1a4.

OpueHTUpPOBATHCS B MOHATHSIX: ONMKCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAOTCs B OJTHON TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPY>XHOCTH, Te€OopeMa O NEpHEeHAUKYJSIPHOCTH KacaTeJIbHOW H
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeThs mpencTtaBieHHE O MPOCTEHMIIMX TE€OMETPUUYECKHUX HEpPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C TTOMOIIBIO IUPKYJISI U
JINHEUKU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKHX 3a/1ad.

OpueHTUPOBATbCS B TMOHSITHH — TOYKHU IEPECEYCHUs MEIUaH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

BnaneTts nmoHsiTueM cpeHel JIMHUK TPEYroJbHUKA U TPAMELH, MPUMEHSITh UX
CBOMCTBA NP PEIICHUH MPOCTEHIIINX T€OMETPUUECKHX 3a7a4. VIMeTh npeacTaBicHue
o teopeme daneca u TeopeMe 0 MPONOPIUOHATBHBIX OTpPE3KaX, MPUMEHATh UX AJIs
pEIIeHUs] MPAKTUYECKUX 3a]1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH ).

[IpyuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 33/1a4.

[Tonb3oBatbess Teopemoit [ludaropa st perieHuss TEOMETPUYECKUX U
MPAKTUYECKHX 3a]1ad.

Bnagerp moHSATHSAMH CHHYCa, KOCHMHyca M TaHT€HCa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyrojdbHUKa. [10b30BaThCs 3TUMHU TOHATHSIMH IS PEIICHUS
MPaKTUYECKHX 3a71a4 (TP HEOOXOUMOCTH C OMOPOH Ha aJIrOPUTM IPABHIIA).

Boruucnate  (paznuyHbiIMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMaLlMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJbHBIX (QUIYp
(moaB3ysch, rae He0OX0AUMO, KANbKYIITOpOM). [IpUMEHATh MOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3ajjauax.

Bnagerp NOHATHSAMM BIMCAHHOTO M LIEHTPAJIBHOIO YIJIa, HCIOJb30BaTh
TEOPEMBbl O BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpAaMU (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnagers MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITH CBOMCTBA
OMHICAaHHOTO YETHIPEXYTOIBHHUKA MPU PEUICHUH MPOCTEHIIINX 3a/1ad.

[IpuMeHsTh TOMyYeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSl 33a]]a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TMOoJ00Ms ¢ TPUTOHOMETpHH  (MOJIB3YACh, THEe HE00XO0auMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSAMOYTOJIbHOTO TPEYTrOJbHUKA («pEIIeHHE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTk (C MOMOLIBIO KaJIbKYJISATOPA) AJIUHBI U
YTJIBI JU1 HETAOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(HOPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHATh UX MpHU
pELIeHUH NPOCTEHIIINX FTEOMETPUUYECKUX 3a]1ay.

Bnanets nouarusimu npeoOpazoBaHusi MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaThcsi CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,



YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIWIbl Y MOJOOHBIX (QUryp (MO aaroputmy
yueOHbIX AeiicTBuii). IlpuMeHaATh cBoicTBa Mom0o0MA B MPAKTUYECKUX 3a7ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAKOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpI, O MPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaAPATE KACATEIbHOU.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN M (U3NYECKUN
CMBICT, TPHUMEHATh HMX B PEIICHUU TEOMETPUUECKUX U (PHU3NYECKUX 3ajad.
IIpuMEHATH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JUUIsl HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTHCA METOAOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYKHOCTM M PaJAMaHHOM MEpBI YIVIA, YMETh BBIYMCIITH IUIOLIA/b
Kpyra M ero 4acredl (c omopoil Ha cHpaBouHyro HH(popmanuio). IIpuMeHsATH
MOJIyYEeHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

Haxonute ocu (WM UEHTPbI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH JUIS 33/1a4 PEATbHOW KU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIYHMCICHUS C
MPUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTHUKA» 7-9 KIIACCbI

esu n3yyeHust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHud. KaKIplii 4YeJoBEK IMOCTOSHHO MPUHUMAET DPEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A i1 000CHOBAaHHOTO NMPHUHSATHS PEIICHUS B
YCJIOBHSIX HEIOCTaTKa WM W30bITKA HHPOPMAIIUA HEOOXOUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbINIIeHHEe. IMEHHO mosToMy
OCTPO BCTajla HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOIIMXCA, B TOM YHCIIC
oOyyvaroruxcst ¢ PAC, (yHKIIMOHANBHYIO TPaMOTHOCTh, BKJIOYAIOINIYIO B ce0s B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UpOBaTh WHOOPMAIIUIO, TIPEACTABICHHYIO B Pa3NUYHbIX (opmax, MOHUMAThH
BEPOSITHOCTHBIA  XapakTep MHOTHX pEAbHBIX TIPOLIECCOB M  3aBUCUMOCTEM,
MIPOU3BOANTH TMPOCTCHINIME BEPOATHOCTHBIC PacUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMIIaMU cOOpa, aHaliu3a W MPEICTABIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUaIOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposTHOCT M CTaTHCTHKA»
OCHOBHOM IIIKOJIBI BBIJICJICHBI CIICAYIONMINE COICPKATeIbHO-METOIUYSCKHIC JIMHHH:
«IIpencraBmenne JMaHHBIX W ONHWcCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2nemMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadoBy.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATHCTHKA



CILy’KUT OCHOBOM 15l pOpMUPOBaHUSI HABBIKOB pabOThl ¢ UHPOpMAIIMEN: OT UTEHUS U
WHTEpHpeTanun WHPOPMAIMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax u
rpadukax m0 cOopa, MPEACTAaBICHUS U aHalW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTATUCTUYECKUX XApPAaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ 1aHHBIMH,
obOyuatomuecsi ¢ PAC y4aTcsi CYUTBIBaTh U UHTEPIIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYHMBOCTh, W OIICHWBaTh WX BIUSHHUC Ha
paccMaTpUBaEMbI€ BEJIMYMHBI U ITPOIIECCHI.

NHTYUTUBHOE MPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposTHOCTEH. bonbiioe 3Hauenue ais obyyaromuxcs ¢ PAC 3nech umeror
NPAaKTUYECKUE 3aJaHUsl, B YaCTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MOJENSIMHU.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00Us CIIy4yailHOTO
coObiTus. [Ipu uzyyenun kypca obydaromuecss ¢ PAC 3HaKOMSTCS ¢ MPOCTEUIIUMHU
METOJIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYallHBIX  JKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M peIlIaTh OoJiee CIOXKHBIE 3anadd. B Kypc BXoasT
HAYAJIbHBIE TPEIACTABICHUS O CIyYalHbIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
PAC ¢ wMHOXeCTBaMM M OCHOBHBIMH ONEpallMsIMM  HAJ MHOXECTBAMH,
paccMaTpyUBalOTCA NPUMEPBl NPUMEHEHHUsI Il pELIeHUs 3a4a4, a TaKkKe
MCIIOJI30BAHUS B IPYTUX MAaTEMAaTHUYECKUX Kypcax U YUEOHBIX MpeMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBIi
BXo#AT pazgensl: «lIpeacraBneHre MaHHBIX M ONHUCATENIbHAS CTAaTUCTUKAY;
«BepoarHocTby; «DneMeHThl KOMOMHATOPUKNY; « BBeseHue B Teoputo rpadony.

Ha u3ydenue nanHoro xkypca oTBOAMT | y4eOHBIN Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 y4ueOHBIX Jaca.

COHEPXXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (110
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienure naHHBIX B BUAE TaOJMI, AUarpaMM, rpaduKoB. 3aroHEHUE
Ta0UILl, YTEHHE U MTOCTPOEHUE JUuarpaMm (CTOIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3Bneduenne nHpopManuu U3 IuarpamMmm U
Ta0JIHIL, UCTIONB30BAHUE U UHTEPIPETALIUS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HauOoJiplliee M HaUMEHbIIEE 3HAuYeHUs HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*Ciy4ailHbIi SKCHIEpUMEHT (OTBIT) M Ciy4aiiHoe coObiTHe. BeposiTHOCTH U



yacToTa. Pojib ManoBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B 001IeCTBE. MOHETA U MIpajibHAs KOCTh B TEOPUH BEPOATHOCTEH *4.

*I'pad, BepmmHa, peOpo. CremneHp BepuinHbL. Yucino pébep U cymmapHas
crenenb BepunH. [IpencraBnenue o cBssHoctu rpada. Llemm u muxmel. I[lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 06 oprueHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ moMmoripio rpados*.

8 KVIACC

[IpencraBieHune qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Onepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHOKECTBAMH: IIEPEMECTUTENBHOE, COYETaATENBHOE, pacIpenenuTenpHoe,
BKJIOUeHUs. Vcnosnb3oBaHue TrpaUuecKkoro MPEACTaBICHUS MHOXECTB  Jis
OIMCaHHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IPU PELICHUH 3a1a4.

*U3mepenue paccerBaHus NaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OpPOB. JlnarpamMmma paccenBanus *.

OneMeHTapHble COOBbITHA  ciayyaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBA3b MEXK]Ty MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*lepeBo. CBoiicTBa J€pEeBbEB: E€IUHCTBEHHOCTh IYyTH, CYIIECTBOBAHUE
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKIY YWCIOM BEPIIMH U yucioM pédep. Ilpasuio
YMHOXEHHs. Penienne 3a1ad ¢ noMoibto rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oiinepa. OObeAHHEHHE U
nepeceueHre  coObituii.  HecoBmectHble  coObiTus.  DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIJIOBHAss BEpOATHOCTh. [IpaBuio ywmHoOxeHus. HeszaBucumelie
coowiTusa. IlpencraBienue skcnepuMeHTa B BUJE JepeBa. PemieHuwe 3amgad Ha
HaxXO0XJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIy4YalHOIO JKCIIEPUMEHTA,
auarpamm Ditnepa ™.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAE  TaONWL, JAdarpaMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHBIX. YTeHHe U MocTpoeHue Tabiul, AUarpamm, rpaukoB Mo
peaIbHbIM JJaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO coUYeTaHUM. *TpeyronbHUK
[Tackans™. Pemenue 3aa4 ¢ MCMOJIb30BaHHEM KOMOUHATOPUKH.

*I'eomerpuueckast BeposITHOCTh. CiyyaliHbIM BBIOOp TOYKM U3 (UTYpHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 IYTH OKPYKHOCTH *.

HcnbiTanne. Ycenex u Heygaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepHyum. BeposatHocTu coObITHI B cepun UcnibITaHui bepHym.

CnyyaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEH. MaremaTtndeckoe

43necek u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCSA B O3HAKOMMTEILHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



oXpugaHue M aucnepcusa. [IpuMepel  MareMaTH4ecKOro  OXHUAAHUSA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MareMaTndeckoe OXWIAHHWE U
TUCIIEPCHUs CIIyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHyum».

[Tonarue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKk0Ha OOJIBIINX YHCEN B PUPOJIE U OOIIECTBE.

[JIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUSI PABOYEH
[IPOTPAMMBI KYPCA «BEPOSITHOCTD U CTATUCTUKA» (II0 TOJIAM
OBYUEHUS)

HpCI[MCTHI)Ie PE3YJIbTaTbl OCBOCHHUSA KypCa «BCpOHTHOCTL U CTaTUCTHKa» B 7—
9 knaccax XapaKTCPU3YIOTCA CICAYIOMUMHA YMCHUAMMU.

7 KIIACC

Uutate wuHPOpMAIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JgUarpaMMax;
MPEACTABIATh JIaHHbIE B BUJE TaONMUIl, CTPOUTH JAHArpaMMbl (CTOJIOMKOBBIC
(cTronbuathie) U KPYTroBbI€) IO MACCHBAM 3HAUYEHUM (C MCIIOJIH30BAHUEM 3PUTEIBHON
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATh  pEaJbHbIE  YHCIOBBIE  JIAHHBIE,
MpE/ICTABICHHbIE B TA0JINIIAX, HA IUarpaMmax, rpaukax.

OpueHTHpOBaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MeraHa, HauOoJIblllee 1 HAMMEHbIIIEE 3HAYEHUs, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
(GU3MYECKUX BEIWYUH, AHTPONIOMETPUYECKUX JAHHBIX; HWMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIIACC

W3Bnekath M mpeoOpa3oBbIBaTh HH(MOpPMALUIO, TMPEICTABICHHYIO B BUJE
Tabnul, auarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BHUJE TaOJIML, aUarpamw,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOILBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUcCHEepcUs U
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yJibTataM U3MEpeHUd U HaOMoAeHUM (C HCIOJB30BAaHUEM 3PUTEIBLHOU
HarJIsiTHOCTH W/UM BepOabHON OTIOPHI).

HaxonuTh BEpOATHOCTH CIy4alHBbIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCIOJIB30BAHUEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

HNmers mnpencraBieHue o TpadUUyecKuX MOJCNAX: JepeBO CIIy4ailHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAs MPAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH OTEpalK HaJl MHOKECTBAaMH: 00beIUHEHNUE, TIepeceUeHHE, TOTIOTHEHUE;



NEPEUYUCIIATh  DJIEMEHThl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BH3yaJIbHOW OMOPHI).

Wmets mpencraBieHne o rpaduyecKkoM MpeCTaBICHHE MHOXKECTB M CBS3ed
ME3KJly HUMH JUUIsL OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUN 3a7a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3zoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0JIUI, AUarpaMm, rpauKoB.

Pemarp mpocTeiiinne 3amaud OpPraHU30BAHHBIM IepeOOpOM BapUaHTOB, a
TaK)Xe C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABHUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX [JIs MacCHUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH U YACTOTHI COOBITUS, B TOM 4YHCIIE TOJb3YSCh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOeHHM (C ONOpOil Ha CIpPaBOYHYIO
uH(dopMaIuio).

HaxoauTh BepOATHOCTU CIydyalHBIX COOBITHI B HM3YUYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOI0O YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencTtaBieHWE O CIy4YalHOM BEIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTtuueckoe IIaHUPOBAHUEC M KOJIMYCCTBC YaCOB, OTBOJMMBIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI yqe6H0ro mpcamMcTa

«MaremaTHKay aJanTHPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusi 00YYaronXcs ¢

PacCTPONCTBOM AyTHUCTUYECKOTO CIIEKTPa, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3nenoM (enepaiabHOi paboueit

nporpamMmsel yueOHoro npeamera «MaTemaTuka» o0Opa3oBaTeNbHON NPOrpaMMbl OCHOBHOTO 001iero oopasosanus. [lpu stom
OpraHu3aius BIpaBe cama BHOCUTh U3MEHEHUS B COJIEpKAHUE U paclpeesieHne yueOHOro Marepuania o rogam ooyyeHus, B
NOCJIEIOBATEIBHOCTh U3YUEHHUS! TEM U KOJMYECTBO YACOB Ha OCBOCHUE KaXKIOW TEMBI, ONPEEICHHE OPraHU3allMOHHBIX (OpM
o0yyeHuss u T.. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHMI OompenesnsieTcs BbIOpaHHbIM oOpa3oBaTenbHOM opranuzanuet YMK,

HNHAWBUIYAJIbHBIMHU HCI/IXO(l)I/ISI/I‘-IGCKI/IMI/I O0COOCHHOCTSIMH KOHKPCTHBIX o6yqafonmxc;1 C PAC, CTCIICHBIO YCBOCHHOCTHU HMMH

y4eOHBIX TEM, PEKOMEHIAlUSIMHU MO OTOOpPYy M ajanTalud y4eOHOro marepuana Mo MaTeMaTHKe, MPEJACTaBICHHBIMUA B
[losgscHUTEILHON 3aITHCKE.

5 knace (He menee 170 1)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkanue

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalomnxcn

4acoB)
HarypanabHble Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncend. |YdTaTh, 3anucbiBaTh, CPAaBHUBATh HaTypajbHbIE YHCIA,
yucaa. Jleiictrust ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble 4ncna Ha|y4acTBOBaThb B OOCY:KI€HMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM psIMOii. CpaBHeHnue, OKpYTJICHHUE | YnCe.
yHCcJIaAMH HaTYpaJTbHBIX YHCETI. N300paxkarh KOOPIMHATHYIO MpSIMYI0, OTMedYaTh YHCIa

(43 9)

Apudmernueckue AEHCTBHS C HaTypalbHBIMU YHCIAMH.
CBoiicTBa HyJs NpPHU CIOXKEHWH M -yYMHOXXCHHH, CBOWCTBA
eauHunbpl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUYETAaTEIbHOE  CBOMCTBA  CIIOXKEHHA W  YMHOXXCHMS,
*pacrpenenMTeNbHOE CBOMCTBO YMHOMKEH s * 4,

TOYKaMHM Ha KOOPAMHATHOW NPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, unucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnoab30BaTh NMPaBUIO OKDPYTJICHUS HATYpPaJbHBIX YHUCEN
IIpY HEOOXOIMMOCTH € OTIOPOM Ha aJITOPUTM IpaBuUIIa.




*JlenuTend W KpaTHbIE® duWClla, pa3lioKEHUE 4YuClia Ha
MHOXkUTenH. JleneHnue ¢ ocraTkoM. IIpocTele M cocTaBHBIE
gucna. *[Ipu3naku nenmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEJIEM.

UucnoBble BBIPAKEHHUS; IOPSALOK JCHCTBUN.

Perienue TeKcTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKue AeHCTBYS,
Ha JIBUKECHUE U MTOKYTIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPAIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHH, YUTATh CTEIICHH,
HCNOJIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHHE, I10KA3aTellb),
BBIYMCJISITh 3HAYEHHUsl CTENeHeH TNpu HEOOXOTUMOCTH C
BHU3yaJbHOW OMOPOM.

BhInoIHATH, TNPUKUAKY U ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXCHUM, NMpeaaraTb 1 NPUMEHSITh NPUEMBI POBEPKH
BBIYMCIICHUM.

Hcnonp30BaTe IpU  BBIYMCICHUAX MepeMecTUTelbHOE W
couerarejjbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpeaeauTebHOE CBOIICTBO YMHOKeHUS *;
dopMynMpoBaTh U NPUMEHATH IpaBUia MNPeodpa3oBaAHUA
Y CJI0BbIX BbIPaKeHUI Ha OCHOBe CBONCTB
apuMeTHyecKMX JIeicTBHH TNpH  Heo0XOAMMOCTH €
HANPaBJIsIIOIeil MOMOIIbIO.

@opmyaupoBaTh oONpeaeSeHHsl JEIUTENd M KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWiIa), Ha3pIBaTh [EIUTEIH U
KpaTHBIE YHUCla; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
¢hopmyIMpPOBATH U MPUMEHSATH NPU3HAKH JIEITUMOCTH Ha 2, 3,
5,9, 10, (c omopoil Ha anropuT™M NpaBHUJIa); MPUMEHATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCTbIE MHOXXHUTEINH;
HAXOJUTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX yuciax, NPUBOAUTH npuMepbl u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaX HAaTypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TeKCTOBBIE 3aJaud  apU(PMETHUYECKHM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXIy BEIMYUHAMHU (CKOPOCTH,
BpeMsl, pPacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOAMMOCTH C HMCIIOJIb30BaHHEM CHPABOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeopMyJIHPOBATH YCIOBHE,




U3BJIEKATH HEOOXOoUMbIe JTaHHBIC, yCTaHABJIUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU IIpU HEOOXOIUMOCTH C
HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3doupars
pelIeHni  TEeKCTOBBIX  3ajay
HAIpPaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTAaT,
OCYILIEeCTBJATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTb OIINOKH.

*Pemiate 3agaum ¢ MOMoOIbLI0 Mepedopa BcexX BO3MOMKHBIX
BAPHAHTOB *.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIe
(ipu

peuicHusd, 3alrcu
HeO6XO,Z[I/IMOCTI/I C

Harasanas
reomerpus. JJunuun

Ha MJIOCKOCTHU
(12 1)

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. V3mepeHue 1JIMHBI
OTpe3Ka, METPUYECKHE  EOUHUII W3MEpPEHUS  JJIMHBI.
OKpy>KHOCTb U KPYT.

ITpakTuyeckas paborta «IlocTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBIM, TyHOW W pPAa3BEPHYTHIA YIJIBL

[TpakTryeckas pabota «IlocTpoeHue yrioy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIIONIb3YSl TEPMHUHOJIOTMIO, W HM300paxaTb C IIOMOIIbIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH  TIO
BU3YaJbHOW OIOpE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3HaBaTh, MPUBOAUTH NMPUMeEPbI OOBEKTOB PEAbLHOTO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATH WX
JIMHEWHBIE pa3MEPBL.

Hcnonb30BaTh JIMHEHKY W TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHMSI U U3MEPEHMSI: M3MEPATDH JUIMHY OTPE3Ka, BEJIUYUHY
yINia; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'0O pajnyca.

N3o006paxkars KoH(pUrypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPpUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOIO
aHaIM3a.

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW U KJIETYATOU




Oymare mpsMOW, OCTPBIA, TYMOW, pa3BEPHYTHIA  YIJIB;
CPABHUBATH YTJIbL.

BbI4ucasTh JIMHBI OTPE3KOB, TOMaHbIX.

IlonumMaTs W HCHOJB30BATH MNPH PelIeHUW 3a7a4
3aBHCHMOCTH MEX]y €IMHHUIIAMH METPUUYECKONU CUCTEMBI MEp;

SHAKOMHUTBCHA C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaXKaThb

JUIMHY B pa3lUuYHBbIX  CAMHHUIAX  HM3MEPEHUS  IpH
HEO0OXOIMMOCTH C OMOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.
HccaenoBary Qurypsl W KOHQUTYpalMW, HCHOJIB3YS

M (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunbHble M HempaBuibHBIE JApoOU. (OCHOBHOE
cBOCTBO Apodu. CpaBHEHUE IPOOCH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmemanHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-O0paTHBIC IPOOH.

Pemenne TeKCTOBBIX 3amad, coaepkamux aApoou. OCHOBHBIC
3a/1a4d Ha ApoOH.

[Tpumenenne OYKB IJIs 3aIMCH MaTEMATHYCCKUX BBIPAKCHUH
MPEIJIOKEHUN.

MoneaupoBath B Tpaduueckoi, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPAa MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth ¥ 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 006CyKIaTh COCOOBI YIIOPSAI0YMBAHUSA APOOEH.
M300paxkaTth  OOBIKHOBEHHBIE  APOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpPSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *cokpalieHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENIO B
HNPOCTEHIINX CIydasx™®.

IpencraBasare 1m0 o00pa3ly CMElMIaHHYIO JApoOb B BUJE
HENPAaBWJIBHOM M  BBIAEHATH LEIYK YacThb YHCIA U3
HENpPaBUJILHOU IpoOH.

BbInoJHATh apudpmeTnyeckne AeiicTBHSI ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOWCTBA
apu(pMETHYECKUX JNENCTBUI I E: panoHaIn3anun
BBIYMCIICHHI.

BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BBIYHMCICHUM;
npeaaratb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh HCc/eNOBaHUS CBOWCTB Jpo0Oeid, omupasch Ha




YHCIIOBBIC  3KCIICPUMEHTBI
KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O IPOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.

Pematp mpocTeiiipie TEKCTOBBIC 3ajlayd, COJEpIKallue
JIpoOHBIC JaHHBIC, M 337a4d HA *HAXOXXJICHHE YaCTH IEJIOTO U
L[EJIOTO IO €r0 YacTH; BHISABJSTH HX CXOACTBA M Pa3IHIus *.
MopaeaupoBaTh X0 PEUICHUS 3aJa4d C MOMOIIBIO PHCYHKA,
CXEMBI, TaOJIHIBI.

I[IpuBoauTHL, pa3déupaTh, OIEHHBATH pPA3JIUYHBIC pPELICHUS,
3alMCH PCIIEHUH TEKCTOBBIX 3a7ad IIPH HEOOXOJIMMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh MOJTYYCHHBIH pe3yJbTarT,

(B TOM 4YHCJIEC C IIOMOIIbIO

OCYIIECTBJISATH  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOrOyronsHuKn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHHUK, | Pacmo3maBaTb, H300pasaTb C IIOMOINBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMpOBaTh M3 OyMaru

MHOTOYrOIBHUKH | TpovrommHrk. MHOTOYTOJIbHHUKH.

(10 4.) TIoMa/s | EPUMETp MPSMOYTOTBHIKA H MHOTOYTONBHUKOB, | IPHBOIHTL NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEIOTIHX
COCTABNICHHBIX M3 NpPAMOYTOIBHHKOB, €AMHUIBI H3Mepeus|(POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApata,
moma. TlepHMeTp MHOTOYTOHHHKA, TPEYTOJILHUKA, OEHHBATH WX JINHEMHBIE PA3MEPBL

BoluMcATh: TNEPUMETP TPEYTOJbHUKA, MPAMOYTOJIBHHKA,

MHOTOYT'OJIbHUKA; IUIOIIAb MPSIMOYTOJbHHMKA, KBajapara (Ipu
HEO0XO/IMMOCTH C ONOPOi Ha alITOPUTM YUEOHBIX JEHCTBUI).
N300pakaTh OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHbBIE u
TYHOYTOJIbHBIE TPEYTOJIBHUKH.

Ctpourthb Ha kieTyaToil Oymare KBaaparT M MPSIMOYTOJbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccnenoBarh cBOMcTBa MPSIMOYTOJNbHHMKA, KBajapaTa MyTEM
OKCIEpUMEHTa, HaOIIOACHUs, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHHMBATh CBOMCTBA KBaJipaTa U NPsIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUSA O




MHOI'OYTOJIbHUKAX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD ILIOIIAAN KBAAPaTa OT JUIMHBI €TI0
CTOPOHBI.

Hcnoab3oBaTh €cBOICTBA KBAJIPAaTHOM CETKU UL IOCTPOECHUS
buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJIbHUKU; COCTABJATH (QUIYpPHl M3 KBaJIpaToB U
OpSIMOYTIOJIbHUKOB M HAaXOOUTh WX IUIOWAa/lb, pa3OuBaTh
¢burypsl Ha TPSAMOYTOJBHUKMA M KBaApaThl M HAXOAUTh HX
oAb (Ipyu HEOOXOIUMOCTH € HANPaBJIAIOLIEH TOMOILBIO).
Beipaxkath BenMYMHY IUIOIAAM B Pa3JIMYHBIX EIMHMIAX
U3MEpPEHUs] METPUYECKOW CHCTEMBI MEp, MCIO0Jb30BaTh
3aBMCHUMOCTH MEXKJIy METPUYECKHMH E€AVNHULIAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OIOpPOM Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMHMTBCA C NpUMepaMH HPHUMEHEHUsl IUIONAId |
IepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C OMOPOM Ha aIrOpUTM
IIPABUIIA, 00CYKAATH Pa3IMYHble CIIOCOOBI PEIIECHUS 3a1aY.

lecaTnanbie
npoou
(38 1)

Hecsatuunas 3anuch apobeil. CpaBHEHHE AECATHUHBIX IPOOEH.

JleWicTBUS C eCATHYHBIME Ipo0siMu. OKpyTIIEHUE NECITUIHBIX
Ipooeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux ApoOu. OCHOBHBIE
3aJjauu Ha ApoOou.

IpencraBasith AECATUUHYIO ApoOb B BHJE OOBIKHOBEHHOM,
YUTaTh M 3aNUChIBaTh, CPABHHUBAThH JECSITHUYHBIE ApoOH,
npepjaratb M 00CyKAaThb CHOCOOBI  YNOPAJA0YMBAHHUSA
JIECATUYHBIX TPOOeH.

N300pakaTh JecITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BbISIBIATH CXOACTBAa W Pa3jM4usi NPaBUI apUPMETHUECKUX
JNEUCTBUM C HATypadbHBIMH YHCIAMH U JCCITUYHBIMU
JIpoOsMH, TTOCIIe COBMECTHOTO aHAIIN3A.

BoimoaHaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yJbTara
BBIYUCIICHUM.

I[pumensith cBoiicTBa apupMETHYECKUX JCUCTBUN s
panMoOHANN3allN BIYUCIICHUI.

I[puMeHsTH PABUJIO OKPYTIJIEHUS JECATUYHBIX pOOeid, mpu




HEOOXOAMMOCTH C BU3YAIHHOM OMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Ipo0ei,
ONMMpasCh Ha YHUCIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMeEpPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKAa3bIBAHMIA.
Pemars mnpocreiinvie TEKCTOBBIE  3aJayd, COAEpKallUe

JpoOHBIE JaHHbIC, U Ha *HAXOXAEHUE YacCTU LEJIOT0 U LEJIOT0
IO €T0 YacCTH *; BHISIBJSATH HX CXOACTBA H Pa3InYusl.
MopaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
cxeMbl, Tabauupl. Pa30uparh pa3iuuHble PELICHMS, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX >KM3HEHHBIX

CUTyaluiax.
C NMIOMOIIBI0 IIeJarora OMCHUBAThL HOJIy‘-ICHHBIﬁ pe3yibTar,
OCymieCTBJIATDH CaAMOKOHTPOJIb, IMPOBCPAA OTBECT Ha

COOTBETCTBUE YCIIOBHIO, HAXOMTh OLINOKU.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI apU(METUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*MHororpanHuku. M3o0pakeHne MHOrorpaHHukKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamnenenunen, kyo6. Pa3séprku kyba u
napajuleJenuneaa.
O06BEM Kyba, MPSMOYTOIBHOTO Mapajiieenuneaa’™.

Pacno3naBaTh Ha 4YepTeKax, PHUCYHKaX, B OKPY:KalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenunes, Kyo, MHOTOIpaHHHKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHIO, OLEHUBATH
JMHEWHBIE pa3MepBhl.

IMpuBoauTH NMpUMeEpPbI 0O0BEKTOB PEATHHOTO MHPA, UMEIOIINX
¢bopMy MHOrOrpaHHUKa, HPSIMOYTOJIBHOTO Napajenenurnesa,
KyOa.

N300pazkarh Ky0 Ha KIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIbHOTO
napajiesienunea, MHOTOTPAaHHUKOB, UCIIONb3Ysl MOJIENU TIPH
HEOOXOIMMOCTH C HATPABJISIONIEH TOMOMIBIO.

Pacno3HaBath pa3BépTKM KyO0a W Tapaienenurnesa.
MoaenupoBath Ky0 U napajuieienunesn u3 OymMaru v npodnx
MaTepuasoB, Mo 00pasiy.




Haxoauth u3MepeHUs, BBIYHCAATH IUIONIAAb MOBEPXHOCTH;
00BEM Ky0a, MPAMOYTOIBHOTO MapaJlIeNieuIesa ¢ OMopoi Ha
QITOPUTM Y4EOHBIX [EHCTBUH; HMCCJI€N0BATH 3aBHCHMOCTD
00Béma Kyba oT JUIHHEI ero pedpa.

Ha6so1aTh ¥ NPOBOAUTH AHAJOTHM MEXJIy HOHATUSMHU
IO U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSA O
MHOTI'OI'DaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSI.
PemaTsp 3agauun U3 peajabHOM KU3HHU.

IloBTOpEHuE
M 000011IeHHE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

Beruucasrts 3HAYCHUS BBIPAKECHHUI, coAepIKaILKX
HaTypajbHbIE 4YMCIa, OOBIKHOBEHHbIE M JECATUYHBIC ApOOH,
BBIIOJHATh PEOOpa3oBaHUs YMCENT IPU HEOOXOJUMOCTU C
HaIpPaBJIIOLIEH TTOMOIIBIO.

BeiOupars,  cmocod  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpPpUMEHSATh CBOiicTBa apudmernueckux JeHcTBUM Ui
paloHaIN3aUui BBIYUCICHUH.

OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3ysibTaTa BEIUNCICHUM.

Pemiate mpocreiilume 3amgauydM U3 PEAIBHONM  JKU3HHU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYTUX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiiue  3agaym
CPABHHBATBH  CIIOCOOBI  PEILEHUs
PanHoOHAJBLHBIH CIOCO0.

pPa3HbIMU
3a/a4H,

crocodamm,
BbIOMpPATH

6 xaacc (ue menee 170 u)

Ha3Banue
pasaesa (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE conepxaHue

OcHOBHbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCH




HartypanbHble
yucaa
(30 )

ApudmeTrndeckue JIEUCTBUS c MHOTO3HAaYHBIMH
HATYpPAJIbHBIMU YUCITaMH. YUUCIIOBBIC BBIPAKEHUS, TMOPSIIOK
JEHCTBUH, NCIIOJIb30BaHUE CKOOOK. OKpyIJIeHUEe HATypaTbHBIX
yuce.

Jenutenu u KpaTHbIC YKCiia; *HaUOONBIINNA OOIIMI ACIUTEIH
¥ HanMEHbIIee odIIee KpaTHoe *.

PasznoxxeHne umcna Ha IPOCThIE MHOXHTENM. JlenumocThb
CyMMBI U IIPOU3BEICHUS. [lefeHne ¢ 0CTaTKOM.
Penienue TekCcTOBBIX 3a1ad.

BouinoansaTs apudpmMernyeckue aeiicTBUs C MHOTO3HAYHBIMU
HaTypaJIbHBIMU 4YHCIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
BBIp@XXEHHH cO cKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHU S
BBIPKEHUM, COJEPKALUX CTEICHHU.

BpInoiHATL NPUKHAKY M OHEHKY 3HAYEHUW YMCIIOBBIX
BbIpA)KEHUH, MPUMEHATH NPUEMBI IPOBEPKH PE3YJITATA.
Hcnonbs30BaTh mNOpHU BBIYUCICHUSAX MepeMecTHTEbHOe U
coyeTraTeibHOE CBOWCTBA CJI0KEHMSI W YMHOKEHWUs,
*pacnpenejuTebHOe CBOIICTBO YMHOKE€HUSI OTHOCHUTEIbHO
CJI0:KeHus ¥, cBolicTBa apudMeTHYeCKNX AelCTBUI.
HccaenoBaTth  YKMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJAMTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHs] JIEIUTENId W  KpaTHOro,
HauOoJblIero OOIIEro JAeNuTeNss W HAaWMEHbIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOT'O YHCEI; HCIOJIb30BAaTh 3THU
MOHSTHS TIPU PELIEHUH 3a]1a4 (1P HEOOXOAUMOCTH € OIOPO Ha
QJITOPUTM TPABUIIA).

I[IpuMeHsITH AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIeTo
JIENUTeNIs] W HauMEHBIIEro OOIIero KPaTHOTO [BYX YHCE,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIIH.
HccaenoBath cBoOiicTBa ACIUMOCTA CyMMbl U IPOU3BEICHUS
YHUCell ¢ ONOPOM Ha BOMPOCHBIN MJIAH.

IIpuBoauTH, NpHUMeEPbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKACHHUSI O
CBOICTBaxX 4MHCEJ, ONPOBEPraTb HEBEPHbIE YTBEPXKICHUS C
MTOMOIIIbIO KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUSI  C
TTOMOIIIBIO CBS30K «H, «HIIN», KECIH. .., TO...» 110 00pa3Iry.
PemaTh TEKCTOBBIE 33/1a4H, BKIIOYAIOUIUE TOHATHUS JETUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBarh XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHCYHKA,
CXEMBI, TaOJIUIIBI.

[IpuBoguTH, pa3dWpaTh, OIEHWBATH PA3JIMYHbIE PeEIICHHS,




3allMCH  PellleHri TeKCTOBBIX 3aJay C HalpaBIsOIIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYLIECTBJISTH CAMOKOHTPOJIb, NMPOBEPsst OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnnas
reoMeTpusi.
IIpsimble HA
IJIOCKOCTH
(7 9)

*[lepnienaukynsipable npsimbie. [lapamiensHblie mpsiMble *,

PaccrossHne mexay AOByMs TOYKaMH, OT TOYKHM JO IPSIMOH,
JUIMHA IIyTH HA KBaJPAaTHOMU CETKE.
*[IpumMepbl NPSAMBIX B IPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aMMHOIO
PacroJIOKEHUs ABYX NPSAMBIX.

M300paxkars ¢ 1NOMOIIBI YepPTEKHBIX MHCTPYMEHTOB
KjIeTyaToll Oymare [JBe IepeceKaloluecs MpsMble, B
[apaJuIeIbHbIE IPSIMBIE, CTPOUTH IPIMYIO0, IEPIEHANKYIISIPHYIO
JaHHOM.

IIpuBoauTs NpuMepbl [apaJuIEIbHOCTH u
NEPIEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHHUKAaX IEPHEHAUKYJSIPHBIE H
napajuiejabHble  CTOpOHBI. WM300pa:kaTh MHOIOYIOJBHUKU C
NapajuleIbHBIMU, NEPIEHIUKYISIPHBIMA CTOPOHAMM 10 00pas3ily.
Haxomuth paccTrossHue MEXIy ABYMs TOYKaMHU, OT TOYKH 10
NpsAMOM, JUIMHY IyTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTIONb3Ys IU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE  CBOWCTBO  Jpo0w,
cokpaieHue n1pooeit. CpaBHEHHE U YIIOPSIOYUBaHUE APOOECH.
Hecstuunblie TpoOU U METPUYECKask CUCTEMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMU IPOOSMHU.

OtHomenne. JlemeHne B JaHHOM OTHomeHWH. *Macmral*,
MPOTOPIHSL.

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIHMYHUHBI U
BEJIMYUHBI 110 €€ MPOLIEHTY.

Penrenne TeKCTOBBIX 3a]1a4, COACPIKALIMX IPOOH U MPOIICHTHI.
[TpakTnueckast pabora « OTHOIIEHUE JAJIMHBI OKPY>KHOCTU K €€
JUAMETPY».

CpaBHMBATH M YNOPS/I0YMBATH JIpoOU, BHIOHPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBiasaTh JeCATUYHbIE IpOOM B BHJE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJE JIECATHUHBIX, HCMOJIb30BATh
IKBUBAJIEeHTHbIE MpeICTABJAeHUs] APOOHBIX 4YHCEN MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JIeCATHUYHBIE JpoOuW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJnsaTs apudpmernyeckne aeiicTBUsI C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

Bbruncasars 3HAYEHUS BBIPAXECHU, coJiepaKalux
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBIINOJHATH




npeoOpazoBanus JApoOel, BbIOMPATh CHOCO0, NMPHUMEHATH
cBoiicTBa apuPMETHUECKUX ICHCTBUMA I pallMOHATH3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPONOPLUM, HAXOAUTH OTHOLIECHUE
BEJIMYMH, JETTUTH BEJIMUYUHY B JAHHOM OTHOIIEHHH.

Haxoauth 3KCNepUMEHTAIBHBIM NMYTEéM OTHOLICHHE JUIMHbI
OKpyX)HOCTHU K €€ guamerpy (HIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
HCIOJIb3YS MacIliTad ¢ OMOPOoN Ha aJITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATH, UTO TAaKO€ MPOIICHT, YNOTPeOIsITh 000POTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApOOIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE BYX BEJIHUYMH B MIPOIEHTAX.
BbIYHCAsITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasitb JpoOM U TPOLEHTHl, HAXOAUTh NPHOIMKEHUS
qHUCceNl TPU HEOOXOIUMOCTH C HCIIOJIB30BAHHEM BH3YaIbHOM
OTIOPBL.

PemiaTte 3agayM  Ha YacTH, IMPOLEHTHI, NIPONOPLUHU, HA
HaxXOoXJIeHue ApoOu (TIPOIeHTa) OT BETUYHUHBI U BETUYHHBI TI0 €€
nIpoOu (TporeHTty), npoOu (MpOLeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa oT apyroi. IlpmBoauTh, pa3dupars,
OIlEHUBATH PA3JINYHBIC PEILEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4 Mpu HEOOXOJUMOCTH € HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUI U JAMACPAMM,
MHTEPIPETUPOBATH TaOIUYHBIC JIaHHBIE, ONpENENATh
HauOoJIbIlIee U HAMMEHbIIEE U3 MPEACTABIEHHBIX JaHHBIX.

Harasanas

reoMeTpus.

Cummertpust
(6 9)

*QOceBast cummertpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHre cUMMETPUYHBIX (UTYD.
CumMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O UHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYTOJbHUK, TPAMOYTOJBHUK, OKPYXXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJISIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILIEM MHpE.
MopneaupoBare U3 Oymaru 1Be (UIYpbl, CHUMMETPUYHBIE




OTHOCHUTEJIbHO TPSIMON; KOHCTPYHPOBATH TI'€OMETpUUYECKUE
KOH(UTYpaIiK, UCIIOJIb3YsI CBOMCTBO CUMMETPHH, B TOM YHCIIE
C TIOMOIIBIO HH(PPOBBIX PECYpCOB C OINOPOM HA aAJITOPUTM
y4eOHBIX JICUCTBUH.

Boipaxkenust
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npe/uiokeHnil.  *BykBeHHbIE  BBIp@KEHHSI W YHCIIOBBIC
[IOACTAHOBKU ™.

bykBeHHBIE pPaBEHCTBa, HAaxO0KJICHUE HEU3BECTHOT'O
KOMITIOHEHTA. DOpMyIIBI.

Hcnoab3oBaTh OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPKACHHM, COCTABJIATh OYKBCHHBIE
BBIPAYKECHHUS 10 YCIIOBUIO 3a7ja4H.

HccaenoBaTtb  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI IS UX 3aIKCH.

BbIunciasTh 9MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS IMPHU
3aJJaHHBIX 3HAYEHUAX OYKB C OMOPON Ha aNrOpUTM y4eOHBIX
JICHCTBHIL.

3anucbiBaTh ¢opmy.bi: nepumMeTpa u IUIOIIAaN
NpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHINOJIHSITH BRIYHCJIEHHS 110 3TUM (HopMyIIaM.
CocTaBiasiTb (pOpMYJibl, BBIPAKAIOIIHNE 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyIiam.

HaxoauTh  HEW3BECTHBII  KOMIIOHEHT  apU(pMETHYECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOWCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[lepumerp MHoOroyrompHuka. [lnmomanp ¢urypel. @opmymsl
nepuMerpa W IUIOWAAW mpsiMoyronbHUKa. [lpubmmxénnoe
U3MEepeHHe IIomaan Guryp.

*[Ipaktuaeckas padota «Ilmomanp kpyran *.

N300pakaTh Ha HEIWHOBAHHOW U KJeTdyaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOICTBaMHU: C
napajieNIbHbIMU, MEepIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM U JIp., PaBHOOEIPEHHBIM TPeyrojbHUK.
IIpennarars n 00cyK1aTh CNIOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YyS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJTMPOBAaHUE, CBOMCTBAa  IpPSAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHLHUKH C OMTOPOI Ha BOTIPOCHBIH TIJIaH.

O00CcHOBBIBATBH, OMPOBEPraTh C IMOMOIIBI0 KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HABATh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHuCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIUIbI; Paclo3HABATh
OCTpbIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBL.

PacnosnaBars, U300paxKaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYyIIOYT'OJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKM (MpU HEOOXOAMMOCTH C
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

BeruucasarTs IEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJbHUKHU, Ha PaBHBIC
Gburypsl, HUCHOIB30BaTh METPUYECKUE EAUHHIIBI H3MEPEHUS
JUTMHBI U TIJTOIAIM C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBaTh NpuOIMKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha Kierdyaroi Oymare, NpHOMIKEHHOE W3MEpEHHE JUTHHEI
OKPY>KHOCTH, TUIOLIaJH Kpyra.

Iosoxkureabuble u |Llensie  ducna. *Monaynp  umcna,  reomerpuueckas | [IpuBoauTh, TpHMePbI HCIONB30BAHUS B PEATbHON JKU3HU
OTpHIIATEeIbHbIE UHTEpIIpeTanus MOayIsl. YucIoBble MPOMEKYTKH *. MOJIOKUTEIBHBIX M OTPUIATCIIBHBIX YHCEII.
yucjaa ToNoKHTeNbHBIE M  OTpHLATENbHbIE uHcia. CpaBHEHHE N300pakaTh 1eible YKcha, TOJIOKNTEIBHEIC 1 OTPULATEIbHEIC
(40 1) TIOJIOKUTENBHBIX U OTPULATENBHBIX uncel. Apudmerndeckue | I TOIKaMH — Ha  HHCIOBOM  MpPAMOH,  HMCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY iciamy, | TACTOBYIO IPAMYTO UL CPaBHCHIS HHCCIT.
PelleHre TeKCTOBBIX 3a/1a4. I[IpuMensiTh TWpaBWJIa CPaBHEHHUS, YNOPSAOYMBATH LIEJbIE
quciia; *HaX0AUTh MOTYJIb Yucia™,
@ opMyIMpPOBATH NMPABUJIA BHIYUCICHUS C MTOJOKUTEIbHBIMU U
OTPHUIATCIIGHBIMU  YHCIIAaMH, HAXOAMTH 3HAYEHHS] YHCIIOBBIX
BBIpAXEHHH, COJIEp KaIINX JEHCTBUS
C TIOJOXKHUTECIBHBIMU W  OTPUIATEIBHBIMU  YHUCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM MPABHIIA.
IIpumeHsATh CBOWCTBA CIOXEHUSA U yYMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpencraBienue [lpsmoyronbHass cUcTeMa KOOPAWHAT HA  IUIOCKOCTH. | OOBACHATH W HJLIIOCTPUPOBATH MOHSATHE IPSMOYTOJIHEHOU
JAHHBIX KoopauHatel TOYKM Ha MIOCKOCTH, a0CIIMCCca U OpIMHATA. CHUCTeMBl  KOOPAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(64) Cron64aThie i KPYrOBBIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H




[TpakTuueckas pabota «Iloctpoenue aquarpammy.
Pemienne  TeKCTOBBIX  3ajay,  COJEpXKAIlMX  JIaHHBIE,
IpeJICTaBICHHbIE B TA0IHUIIAX U HA JUarpammax.

(bl/Il"ypr M0 3aJaHHBIM KOOpJWHATAM, HAXOAUTHb KOOPAWHATHI
TOYCK.

YuraTth cTonbuaTeie u KpPYyrOBBIE Jarpammbl;
HHTEPNPETHPOBATH JIaHHBIE; CTPOUTH cToso4aTeie
JUarpaMMBbl.

Hcnoab3oBaTh MH(pOPMALUIO, TIPEICTABICHHYIO B Ta0IuUIaXx,
Ha JauarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3a/Jad MU 3aJad U3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 v)

*[IpsAMOYTOJIBHBIN Mapajieenunen, Kyo, npusMa, mupaMuia,
KOHyC, mwiuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX dburyp. [Tpumepbr pa3BEéPTOK
MHOTI'OI'paHHUKOB, HUJIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3nanue Moenei
POCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oO0BEMA; eauHMIBI U3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIesienuiea, Kyoa, GopmMyiibl 00béma *,

Pacno3HaBarp Ha  ueprekax, PpUCYHKaXx, ONHCHIBATH
nUpaMuIy, MpU3MY, [MHJIHHIP, KOHYC, ap, H300paaTh UX OT
PYKH, MOEJMPOBATH U3 OyMaru, MIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hampasisitonie nomoiuso. IpuBoANTH NpUMepbl 0OBEKTOB
OKpY’KalolLIero MUpa, UMEoLINX (GOpMbl Ha3BaHHbIX TeJl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, pa3BEPTKA.

N3yuarh, UCHONIB3Ysl KCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOWCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYH:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY [MIMHIPOM, KOHYCOM H
IIapOM.

Pacno3naBath pPa3BEPTKU Mapajuienenunena, Kybda, MpHU3MBI,
NUpaMyU/ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBAThH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAIOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeJIU IPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPOH Ha alrOPUTM yUeOHBIX
JIEUCTBUIA.

N3mepsaTh Ha Moaeasix: IMHBI pEOEpP MHOIOTPAHHUKOB,
JaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPIMOYTOJIBHOTO
napajjenenunena, Kyoa; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00bEMa; BBIYMCAATH OOBEMBI TEJ, COCTABIICHHBIX W3 KYyOOB,
napajulelIeuIe0B; peliaTh 3aa4i C PEaIbHbIMU JaHHBIMU C




OMOpPOY Ha CIPABOYHYIO HH(OPMALIUIO.

[MoBTOpEHUE,
00001IeHME,
cUCTeMaTU3alus
(20 v)

[ToBTOpEeHHE OCHOBHBIX MOHSITHH U METOJOB KYypCcOB 5 u 6
KJIacCOB, 00001IIeHUE U cUCTEeMaTH3alusl 3HAaHUH.

BeryucasrTs 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypaJIbHbIE, IIEJIbIE, TIOJIOXKUTEJIbHBIE U OTPULATEIbHBIC
qucia, OOBIKHOBEHHBIE M JECSATUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus 4YKCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHHsS ~ 4YHCEl,  BBIYMCIICHHI,
NPUMEHATh CBOWMcTBA apuMeTHUecKux JCUCTBUN Ui
palMoHaNN3alUY BHIYUCICHUI.

Pemiate mpocreiiliMe 3agauyM U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PELICHUS 3a1a4 U3
JIPYTUX MPEIMETOB.

PemaTs npocreifinne 3a1a4u pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BIUMUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O I'OJAM OBYUYEHMUS)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkanne

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIMXCS

4acoB)
Yucna u [TonsTHE palMOHATHHOTO YHCIA. CucremMaTu3upoBaTh " oboramarsb 3HAHUS 00
BbIYHCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATBHBIMU YHCIAMH. | OOBIKHOBEHHBIX M JECATHUHBIX APOOSX.
PauunonanbHbie CpaBHeHHe, yIOpsAI0YMBAHUE PALTMOHATBHBIX YHCEIL. CpaBHUBATBH M YNOPSII0YUBATH APOOH, TpeoOpa3oBbIBas MPU
ymciaa CTeneHb ¢ HaTypaJIbHbIM TTOKa3aTesIeM. HEOOXOUMOCTH  JECSITHUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PeaTbHOU

MPAKTUKH.
[Ipu3Haku  €IMMOCTH,  pa3lOKEHUs

MHOXUTECIN

OOBIKHOBEHHBIE B JCCATHYHBIC, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB.
IlpuMeHsiTb  pa3HooOpa3Hble  CHOCOOLI W NPUEMBI




HaTypaJbHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOTOPIIMOHAIIBHOCTH.

IIpsimas

n

oOpaTHas

BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BbBIPAXKEHUI, COIEPKALIUX
OOBIKHOBEHHBIC H  JCCATUYHBIC JpPOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JIECATUYHYIO JApOOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHON, IPUBOJUTH BBIPAXKECHUE K (opMe,
HaubOosee ynoOHON Ui BBIYUCIEHUH, MPeoOpPa3OBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHUE W JICTICHUE ICCITHYHBIX
Ipobeil K NIeHCTBUSAM C LEIbIMU YKciaaMH (IIpU HEOOXOUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

IIpuBoaMTL YHMCIOBBIE U OYKBEHHbIe NMPHMEPHI CTEIEHHU C
HATYpPaJIBHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWUS
CTETNeHH W TMOKa3aTessl CTeNeHH, HAXOAUTh 3HAUCHUsl CTereHei

Buja a’' (@ — mo60e PalMOHATBLHOE YHCIIO, I — HATYpalbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

[Tonumats cMblIc 3anHMCH OOJBIIMX YHCEJT € MOMOUILIO
AecATHYHBIX Apoleil U cTreneHel ynciaa 10, IpUMEHATH UX B
peabHbIX CUTyalusIX.

IpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

Pemiare mpocreiimime 3ajauyM  HA  4YacTH, IIPOLIEHTHI,
IPOMNOPIMH, HA HaX0XKJIeHHE APoOH (IPOLIEHTa) OT BETHMUMHBI U
BEMYUHBI 10 €€ apolu (mporeHTy), ApoOu (MpoIeHTa),
KOTOpBIM COCTaBIIsIE€T OJHA BEIWYMHA OT Apyroil. IlpuBoauTs,
pa30dupaTh, OLEHUBATDH PA3JINYHbIC PEILICHUS, 3alIUCU PEIICHUIN
TEKCTOBBIX 3a/au.

Pacno3HaBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONMOPLUOHAIbHbIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJadH
HA  Apo0M, TNPOLEHTbl, TMNPAMYI0 U  00paTHYIO
NPONOPUHOHAJIBHOCTH, PONOPLHH.




AsiredOpanyeckue
BbIpaKeHUsI
(27 )

bykBennbie  BelpakeHuda.  Ilepemennsie.  JlomycTtumbie
3Ha4YeHUs NiepeMeHHbIX. DopmyIibL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPaXKEHHH, paCKpbhITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeNeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXEHHUE
MHOTOWJIEHOB.  DOpMyJNbI  COKPAIIEHHOTO  YMHOXEHHUS.
Paznosxenre MHOrOYIEHOB HA MHOXHUTEIH.

Osaagern HA 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITbL €€ B IIpoliecce
OCBOCHMsI yUeOHOI0 MaTepuania.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDOKCHHH INPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOJIHATH BBIYUCICHUS 110 (hopMyJIaMm.
BbInoHATHL TPeoOpa3oBaHus LEIOT0 BRIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbINOJHATL YMHOKEHUE OJHOYIEHA HAa MHOIOWIEH U
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMbl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

OcymecTBAATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, IPUMEHEHHUS
dopMyBl  pa3sHOCTH KBaapaToB, (OpMyNT COKpPaIEHHOTO
YMHOXKEHUS C OIIOPOH Ha CIpaBOYHYIO HH(POPMALIUIO.
I[Ipumensite 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHMS
pa3IMYHBIX 3aJad W3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
1 HEPaBEeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus yYpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHMIA.

JIuHeitHOE ypaBHEHUE C OJHON TEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3am1au
C TIOMOIIBIO YPaBHEHHUH.

*JluneitHOE ypaBHEHHUE C IBYMSI IEPEMEHHBIMH U €ro Tpaduk *.
Cucrema JByX JIMHEWHBIX YPaBHEHUU C ABYMS TIEPEMEHHBIMH.
Pemenne cucteM ypaBHEHH CIMOCOOOM TOJICTAHOBKH H
CITOCOOOM CIIOKEHHSL.

Pemath, JMHEHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NpPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY €My Oosee mnpocroro Buzaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[Moadupars mpumepbl NHap YHCEN, SBILIOIMIMXCS PELICHUEM
JMHENHOIO ypPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpEeMEHHBIMH (IIpU HEOOXOAMMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOM OMOPHI); MOJB3YACh TpadUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNs YDABHEHHUS.

HaxonuTth pelieHue CHUCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH C
JIBYMs T€PEeMEHHBIMH C ONOpPOW Ha aJlrOpUTM Yy4eOHBIX
IEUCTBHH.

CocTaBJSITh U peliaTh YPaBHEHUE WIN CUCTEMY YPABHEHHUH I10




YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d TOJIYYEHHBIA pE3yJbTaT C OINOpOM Ha
BOITPOCHBIH IIJIaH.

Koopaunartsi
u rpaduku.
DYyHKIUH
(24 4)

Koopaunara Touku Ha mnpsmoi. YMCIOBBIE NPOMEXKYTKH.
Paccrosinre Mex 1y AByMs TOUKaMH KOOPJIWHATHON IPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IVIOCKOCTH. [Ipumepbl
rpadgukoB, 3amgaHHBIX (opmymamu. YUrteHue rpaduKoOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. ['paduk (ynkuuu. CpoiicTBa (GyHKIHIL.
Jluneiinass  gynkuusa. [loctpoenwe rpaduka aHHEHHOU
¢bynkun. ['padux pynkuun y = kx + b.

H3o0paxarb Ha KOOPJHMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM si3bIKE.
OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTHh TIpadUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCIE C MOMOIIBIO HU(PPOBBIX
nabopaTopuid.

I[IpumeHsiTh, M3y4YaTh NPEHMYILIECTBA, MHTEPIPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS H aHaIN3a Pa3HOOOpa3HOM
JKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (PYHKIINH, OBJIAICBATH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

Pacno3naBarh jguHeiiHy0 QyHKIMIO y = kx + b, omucHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3HAYCHHH KOA(PHUITUEHTOB k 1 b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIIA).
Crpouthb rpadukm TuHeHHON GyHKIMU, QyHKIMU Yy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOEHUSA
rpaduKoB (PyHKIMI 1 N3yUeHHs UX CBOMCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
1 00001menune
(6 1)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
000011IeHIEe 3HAHHIA.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAMIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEUCTBUM H
CaMOTNIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IIOCTPOEHHUH.

Pemiate mpocreiiluMe 3agauM U3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA JJIA PEIIECHUs 3a]a4 U3
JIPYTUX IPEIMETOB.




Pemars mpocreiiline TEKCTOBble 3aJa4M, CPABHUBATD,
BbIOMPATH CIOCOOBI PELICHUS 3a/1a4U.

8 kiaacc (e menee 102 u)

Ha3zBpanue
pa3aesa (Tembl)
Kypca (4uciao

OcHoBHOe coaep:kanne

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucna u KBanpaTtHblii  KOpeHb U3 4HCIa. *[Tonatue 00| dPopmyanpoBaTH oNpeaeaeHHe KBaJIPaTHOIO KOPHA U3 4HCIa,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  [lecaTuuHple — nmpuOIMKEeHUS |apuPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHEHHE JEHCTBUTENbHBIX uncen *. |[IpuMeHsTh OlNepalnuio HM3BIEYEHUS KBAJPaTHOTO KOPHA W3
(15 ) ApudmeTraeckuii KBaJpaTHBINA KOPEHb. YKCIla, HCMOJb3YS IIPU HEOOXOAUMOCTH KAJIbKYJISTOP.

VpaBHeHUe BUA X° = a.

CaoiicTBa apu(METHIECKIX KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpaXKEHU,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBAJpaTHblE KOPHHU LEIBIMH 4YHCIAMHU MU
JNECATUIHBIMH JPOOSIMHU.

CpaBHMBaTL W  YNOPAJ0YHBATHL  PAlMOHAILHBIE U
MppalMOHATIbHBIE YKCIIA, 3alMCAHHbIE C MOMOIIBI0 KBaJIPaTHBIX
KOpHEH Npy He0OXOAMMOCTHU C HaNPABJISAIOIEH TOMOIIBIO.

HccaenoBarh YpPpaBHCHHUC x2 = d, HaXOJWUTb TOYHBIC H

npubInxKEHHBIE KOpHU pu a > 0.

HccaenoBath cBoiicTBa KBAaJpaTHBIX KOpHEH, IIPOBOISA
YKCJIOBBIE DKCIEPUMEHTHl C HCIIONB30BAaHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs cBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL mnpocreiimine mnpeodpa3oBaHUsl BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOpHHU. BplpaxkaTb NepeMEHHbIE W3
reOMeTpUYECKUX U PU3NYECKUX (POopMYJI P HEOOXOIUMOCTH C
ONOpPOH Ha MPABUJIO.

BorunciasTe 3HaYeHHs1 BbIPAXKEHUMN, COJEpKAIINX KBaJpaTHbIE




KOPHHU, UCITOJIB3YS IIPU HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJ€ peuicHud 3a4ad OJICMCHTApPHBIC
MNpEaACTAaBJIICHU, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUIMU
BCJIIMYHH.

3HAKOMHTBLCS C HCTOpHGfI Pa3BUTUA MATCMATHKU.

Yucaa n
BBIYHCJICHHUS.
Crenennb

¢ IEeJBIM
nokasartejieM
(79)

Creniens c 1enbM okaszareneM. CTanapTHas 3aUCh YUCIIA.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaIoIIeM MHpE.

CBolicTBa CTEIIEHH C IIEJIBIM TOKA3aTEIIEM.

®opMyIUpPOBATH ONpe/IeIeHre CTEIICHH C IeJIbIM MToKa3aTeIeM
(pu HEOOXOUMOCTH 1O BU3yaJIbHOM OTIOpE).

IpeacraBasith 3anmuch OOJBIIMX H  MajbIX YHCEN B
craHzapTHoM Buzae. CpaBHMBATh 4YHCIIAa W BEJIWYUHBL,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

Hcnoab3oBaTh 3amHMCh YWCET B CTaHAAPTHOM BHUAE IS
BBIPQXKCHHUS Pa3MEpOB OOBEKTOB, IIUTEIHLHOCTH IPOIIECCOB B
OKpY’KaloIeM MUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJHYECKOIi (popme u
WLTIOCTPUPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IEJBIM
nmokasareneMm (IpH  HEOOXOJUMOCTH C  HUCHOJb30BaHUEM
BU3YaJILHOW OTIOPHI).

Ipumensith  cBOMCTBA CTETMEHHW JUISI  IpeoOpa3oBaHUS
BBIPQXXEHHI, COJEp)KAIIMX CTENEHH C IEeNbIM IOKa3aTeleM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WH(pOpMAIUU. BbIMOJHATH
JAelcTBUSA C 4YHCIaMH, 3alUCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTEIICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatnslil TpéxuneH. Pa3nokeHue KBaJpaTHOrO TpEXUJICHA
Ha MHOXHTEIIH.

Pacno3naBarth KBaJpaTHbIM  TPEXUJIEH, YCTaHaBJIUBATh
BO3MOYHOCTb €r0 pa3j0KeHUs HA MHOKHUTEH.

PackiaapiBaTh HA MHOMKHTEJIM KBAJAPaTHBIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOJUMOCTH C
OIIOPOM Ha AJITOPUTM IPaBUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApooH

AnreOpanueckast 1po0b. [lomycTiuMble 3HAUCHUS IEPEMEHHBIX,
BXOJSIMX B  anredpamdeckue BbipakeHus. OcCHOBHOE
CBOICTBO anrebpandeckoii qpoou. Cokparienue aApooei.

Crnoxenue, BBIUMTAHUE, YMHOKEHUE " JeIIeHUe

3anuceiBaTh anredpanyeckue BbipakeHus. Haxogurs o0nacth
oTpe/ieNieHUs] PallMOHAIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBBIE MTOACTAHOBKA M BBIYMCJIATH 3HAUYECHUE
JIpoOu, B TOM YHCJIE C TOMOIIBIO KalIbKYJIATOPA.




(15 )

anreOpandeckux apobeii. [IpeoOpazoBaHue BbIpaKCHUH,

CoZIepIKaIKX ajaredpandeckue qpoou.

®opMyJIMpOBaTh OCHOBHOE CBOMCTBO airedpanyeckoil Ipodu
¥ MPUMEHSATDb €T0 JJIs peoOpazoBaHust Jpooeit.

BbInoHATL AeiicTBUS ¢ anreOpaMyeckKuMM JpoOsIMH TIpH
HEOOXOIMMOCTH C HampaBifomeil nomomplo. [IpumeHsTs
peoOpa3oBaHus BBIPAXKEHUHN JUIs pelleHus 3a1ad. BeIpakarthb
nepeMeHHble u3 (opmyn (PpU3NUECKUX, TEOMETPUUECKHUX,
OMKCHIBAIOIIUX OBITOBBIE CUTYyallMM) MPU HEOOXOIHMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparnbie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemomHoe KBaJIpaTHOE ypaBHEHHE.
dopmyiia KOpHel KBaapaTHOro ypaBHeHus. *Teopema Buera™
Pemienne  ypaBHeHuH,  CBOISILIMXCS K  KBaJPaTHBIM.
[pocreiimme ApoOHO-paOHAIEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3a7ad € I[OMOIIBIO
YPaBHEHUM.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.

3anuceiBaTh (opmMyay KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHsI — IIOJHbIC U HENOJHbIE (C
MCTIOJI30BAaHUEM CIIPABOYHON MHPOPMALINN).
IIpoBoauTes  mpocreiimue  HCCICAOBAHHUSA
YpPaBHEHUM.

Pemiats ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM MEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBHJIA.

Habnonate M aHaJAM3MPOBATH CBS3b MEXAY KOPDHAMH U
K03 pULIMEHTaMU KBaJPaTHOTO YPaBHEHUS.
*[IpumMeHsTH TEOpeEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)®.
Pemarts TekcTOBBIE 3aJaylM  anreOpanvyeckuM CHOcOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOJMMOCTH €  HaNpaBisAIoOIIEH  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE ypaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS aareOpsbl.

KBaJpaTHbIX

IS pelieHus

YpaBHeHust

U HEpaBEeHCTBA.
Cucrembl
yYpPaBHeHHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMs IEPEMEHHBIMH, €ro rpaduk,
[IPUMEPBI PELICHNUS YPABHEHUM B LICJIBIX YUCTIAX.

Pemrenne cucteM [ABYX JIMHEMHBIX YPaBHEHHHW C JIBYMs
nepeMeHHbIMU. IIpumepsl pelIeHHs CHUCTEM HEJIMHEUHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMH.

Pacno3HaBaTh JTUHEIHbIE YpPAaBHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaduku JWMHEHHBIX YpaBHEHUIH, B TOM 4MHCIe
Ucnoab3ysi uudpoBbie pecypcbl (IpH HEOOXOIUMOCTH C
OIIOPOi1 Ha aITOPUTM YUEeOHBIX NEHCTBUIA).

Pa3auuare napajuieNbHbBIE M MEepeceKarolmecs NpsMble M0 UX




*'padpuueckas  uHTEepmpeTanus  ypaBHEHHS C  JIByMs
MEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU *,
Pemrenne TeKCTOBBIX 3aJ1a4 € IOMOIIBIO CUCTEM YPABHEHUH.

YPaBHEHHUSM.

Pemiath cuCTEMBI [BYX JIMHEHHBIX YPaBHEHUHW C JBYMs
IIEPEMEHHBIMU IO CTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHHUU
HE SIBJIAETCS JMHEWHBIM NP HEOOXOJUMOCTH C HalpaBJIoLIeH
IIOMOILBIO.

*[IpuBoAUTh TrpaUUecKyl0 HHTEPNPETANUIO PELICHU
ypaBHEHUs1 C JBYMs IIEPEMEHHBIMU M CHCTEM YPaBHEHHUU C
JIByMsl IEPEMEHHBIMH. *

Pemath TeKCcTOBBIE 3a1a4H AITeOpanueCKUM CIIOCOOOM.

YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,
U HEpaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JInHEelHbIE HEpaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAWHATHOU IIPSIMOMA.
HepaBencrBa OHOM mnepeMeHHOM M ux pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW IMEPEMEHHOM U UX PEUICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue penieHns JMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YMCIIOBOM MPsIMOH.
Ha YMCJIOBOM IIPSIMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh pellieHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  MpsAMOM  IIpU
HEOOXOAMMOCTH C BU3YAIHHOU OMOPOH.
DOyHKIUA. [Tonatue ¢ynkuun. OOnacTe omnpeaeneHUs M MHOXECTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHni PyHkiuu. CriocoObl 3amanus QyHKITHI. CHUMBOJIUKY.
MOHATHSA I'papux ¢pynkuuu. CpoiictBa (yHKIMH, UX OTOOpakeHHE Ha|BbrumcaaTh 3HayeHHsi GYHKUMH, 334aHHBIX (opMyiaMu (Ipu
(S v) rpaduke. HEOOXOAMMOCTH HCIOJB30BaTh KAaJbKYJATOP); COCTABJISATH

Ta0 MBI 3HAYEHHI QYHKIUY.

CTpouTh M0 TOYKaM rpaguku QyHKIHN.

OnucepiBaTh CBOMCTBa (YHKIUU HAa OCHOBE €€ rpauueckoro
MpEJCTaBICHUsT TMpU  HEOOXOAUMOCTH C  HaIpaBIsIOLIEH
ITOMOUIBIO.

Hcnoab3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
CHMBOJINKY.

HccaenoBarh mnpuMepbl TPadhUKOB, OTPAKAONIUX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBOMCTBAMHU.




Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPaMMBI JUIs IOCTPOCHUS
rpaduKoB (PyHKIMI 1 N3yYSHHS UX CBOICTB

DOyHKIUH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpadpuka QyHKIUN 3HAUCHUE OJHOM U3
Yucnosbie rpaduKoB (PYHKINH, OTpaXKAIOIINUX peaibHbIE MPOLIECCHI. paccMaTpuBaEeMbIX BEJIMYHH 10 3HAYCHHUIO IPYTOM.
pyHKkunu OyHKIMH, OIHCHIBAIOLINE IPSIMYIO U o0paTHy10 | B HecloXHBIX cilydasx BbIpaxKaTh (OpPMYJIOid 3aBHCHMOCTH
(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUYNHAMH.
I'paduk GpyHkimm y = x2. OnuceiBaTh XapakTep HW3MEHEHHMsS OIHOM BEJIMYUHBI B
DOyukuny = x4,y = x°,y = \Jx,y = E; *rpaduueckoe 3aBUCHMOCTH OT U3MEHEHUS APYTrou
. . Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
peluieHue YpaBHEHU U CUCTEM YPaBHEHHUM. .
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduKoB GyHKImii BUJIA: y = X, y =X,
y=vx ==t
HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUYECKUE
npeacTaBJeHusl Ul PEIICHUs U UCCIEA0BAHUS YPABHEHUN U
CUCTEM YPABHEHMH.
I[IpumensiTe MppPoBHIe pecypehbl Uil NOCTPOCHUS I'padUKOB
byHKIHi.
IMoBTOpEHUE [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMsS] 4HCEN, BBIYMCIICHUH,

H 00001eHIe
(6 9)

KJaccoB, 00001IeHre 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPAaBHEHUI.
OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJIHAEMBIX JIEHCTBUM H

CaMONIPOBEPKY pe3yibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.
Pemrare 3agayd M3 peaJibHOM  KHU3HHM, NPUMEHATH

MAaTEMAaTUYCCKHUE 3HaHWA [OJid PpCHICHUA 3aJdad W3 JPpYrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOMPATDH CHOCOOBI
pelIcHus 3a1a4H.

9 kjacc (ae meree 102 )




Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanne

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

4acoB)
Yucaa n PannonaneHple yncna, *uppanvoHalbHbIE YMCIa, KOHEUYHbIC U | Pa3BUBaTh mpeacTaBJeHUsl O YHCIaX: OT MHOXECTBa
BbIYMCJICHHS. OECKOHEUYHBIC JIeCATUYHbIC Ipoou. MHOK€eCTBO | HATypaJIbHBIX YMCEIT O MHOKECTBA JIEUCTBUTEIIBHBIX YUCETL.
JelicTBUTEIbHbIE |ICUCTBUTENBHBIX  YHUCEN; JACHCTBUTEIbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MOKHOCTBIO IIPEICTABICHUS
ymncaa OCCKOHEUYHBIC JIeCATUYHBIC JApoOu. B3aMHO OXHO3HAYHOE |ACWCTBUTEIHHOTO YHCIA KaK OCCKOHEUHOW JEeCATUYHOU apo0H,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |NMPHUMEHATh JCCATHYHBIE NPUONIDKEHUS pPAIMOHANBHBIX H
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. HMppalrOHAJIbHBIX YUCEN.
CpaBHeHHE  JCUCTBUTENBHBIX  uHCeN, apudmeTHueckue | *3anuchiBaTh, CPaBHMBATh U YHOPSII0YMBATH
NEUCTBUS C JEUCTBUTENBLHBIMA YHUCIAMU. ¥ NENCTBUTEILHEIE Yucia ™,
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, coYeTass YCTHbIE W IMHCbMEHHBIE MPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeCTBUSI C PALUMOHAIBHBIMU YHCIAMU;
Oxkpyrnenue uwucen. Ilpukuaka W OLEHKa pPeE3yJbTaTOB |HAXOAMTH 3HAUCHHUS CTENEHEH C LEJbIMU IIOKa3aTelIMH U
BBIYMCIICHHI. KOPHEH; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCes B MPAKTUYECKOU IESITENbHOCTH YEJI0BEKa.
AHaMUM3MpPOBaTh M JeJaTh BBIBOAbI (I0CJAE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOMKEHUS JIEUCTBUTEIBHOTO YHCIIa
P PELICHUH 3a/1a4.
OKpyrisiTbe JEHUCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NPUKUIAKY
pe3yiabpTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuWH, cBoasmmxcd K|OcBauBaTh, 3alOMUHATHL W NPUMEHSATh Tpaduyeckue
U HEPpaBeHCTBA. JINHEHBIM. MeTOAbI NP PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBangpatnoe ypaBHenwme. Pemenue ypaBHEHH, CBOIANIUXCS |(MMPU HEOOXOJMMOCTH C OINOPOM HA aNTOPUTM Y4YEOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKkBaspaTHbIE YpaBHEHHUS. JENCTBUN).
nepeMeHHOM *[Ilpumepbl pemieHuss ypaBHEHUW TpeThe u deTBEPTOU | Pacmo3HaBaTh 1eibie U APOOHBIC YpaBHEHUS.
(14 v) CTEIEeHeH pa3nokeHueM Ha MHOXKUTEINH. * Pemare JiMHeliHbIe M KBAaJpaTHbICe YPaBHEHHUs, YPaBHEHHS,

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

CBOJSIIIMECS K HUM, TMPOCTEHINHNE IpOOHO-pAIliOHATHHBIC




Pemenne TekCTOBBIX 3aJa4 aJ'IFG6paI/ILIeCKI/IM METOJ0M.

YpaBHECHHS.

IpeanaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 33j1ad,
o0Cy:K1aTh HX M pelaTrh TEKCTOBbIC 33Jaud Pa3HBIMH
crioco0aMu.

3HAKOMHTLCS ¢ HCTOPHEi PAa3BUTH MaTEMaTHKH

YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €10 Tpaduk. |OcBamBaTh M NPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPAaBHEHUH C JBYMs MEPEMEHHBIMHU |TUHEHHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU U CHUCTEMBI JABYX
Cucrembl n e€ peuieHue. PernieHue cucreM ABYX YpPaBHEHMM, OJHO W3 |yPaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SBISAETCS JTMHEHHBIM
ypaBHeHMH KOTOPBIX JINHEWHOE, a IPYyroe — BTOPOM CTEIIECHH. (Mo BU3yanbHOH O1ope).
(14 9) I'padmueckas wHTEpHpETallds CUCTEMBI ypaBHeHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHATBHO-TpaUUECKUE IMPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellleHHusl M McCJleI0OBAHUSl YDABHEHUM U CUCTEM.
Pemenune TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM. AHAJIM3MPOBATh TEKCTHI 32124, pemiaTh UX alreOpanyeckum
CIOoCcOOOM: MepPeXoauTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpandeckoil MOJeNU MMy TEM COCTABIICHUS CUCTEMBI
YpaBHEHUI; pemiaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHHIA;
HHTEPNPETUPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN
YpaBHeHus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurtarh, 3anuchiBaTh, TMOHUMATb, HWHTEPNPETUPOBATH
U HEPaBEHCTBA. JIuneliHble HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX PEILLIEHUE. |HEPaBEHCTBA; UCIIOb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOW U MX | BLIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 v) peuieHue. peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HepaBeHCTBA U X PEILIEHUE.
I'papuueckas  MHTepHpeTanuss HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Pacno3HaBaTh JUHEIHBIE U KBAJpaTHbIC HEPABEHCTBA.

Pemiate  nuHEHBIE  HEPAaBEHCTBA, CUCTEMBI  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PELIATh UX; 00CYKAATh IIOJYyYCHHBIE PELICHHUS.
N300paxkaTh pelIeHne HEPABEHCTBA U CHUCTEMBI HEPABEHCTB Ha
YHCIOBOM IPSAMOH, 3amMCBIBATH PEUIEHHE C IOMOUIBIO
CHUMBOJIOB.

PemaTh KBajpaTHbIE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
IIPEICTaBIICHHUS.

OcBauBaTh W NPHUMEHSITH HEPABEHCTBA IIPU PELIECHUU
Pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTHPOBAHHBIX.




DOyHKIUN
(16 9)

KBagparnunas ¢yuknus, e€ rpaduk u coiictBa. [lapabomna,
KOOPIMHATHI BEPIINHBI 1apadoIibl, OCh CAMMETPUU MapadOIIbL.
CrenieHHbIC (YHKIIMU C HATYpaJbHBIMHU IOKa3aTelsIMH 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduxu Qyskiwmii: y = kx, y = kx + b, , y = ax?, y = ax’,

k
y =y =2

Pacno3naBaTh BU/bl U3yyaeMbIX (QYHKIHH; HITIOCTPUPOBATH

CXeMATHYEeCKH, 00bSICHATh PACIOJIOXKEHHE HA KOOPIWHATHOM

MJIOCKOCTH TpadukoB GyHKIMH Buga: y = kx, y = kx + b, , y

= ax?, y = ax’,
k .

¥ = /X, ¥ = — B 3aBUCHUMOCTH OT 3Ha4Y€HUI KO3()PUIMEHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacmo3HaBaTh KBaJpaTHUHYIO (QYHKIHUIO IO Gopmyie.
I[puBoauTh mNpUMepbl KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peasibHO XU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOMN
Gyakmuu  y = ax?* + bx + ¢ (Ipy  HEOOXOAUMOCTH  C
HaIpPAaBJISAIOIIEH TOMOIIBIO).

Crpourtnb U u3odpaxarb cXeMaTH4YecKH  rpaduku
KBaJIPaTU4HBIX (yHKIHMIA, 3a1aHHBIX GOPMYJIaMH BUIA Y = ax>, y
=ax’>+q, y=akx+p?l, y=a?+bx+c (npu
HEOOXOAMMOCTH C BU3YAIHLHOU OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YUYCHHBIX
GYHKOMA 1011 WX TOCTPOEHHS, B TOM YHCIIE C IOMOIIBIO

U(POBBIX PECYPCOB.

YuciioBbie
nocjea0BaTeJbLHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

3aaHue TMOCIeN0BaTeIbHOCTH PEKYPPEHTHON (opMynoi u
dhopmyIoit n-ro wieHa.

ApudmeTrnueckas u reomeTpudeckas mnporpeccuu. Oopmyisl
n-ro 4ieHa apupMeTH4YEeCKOl U reOMEeTpPUUYECKOl Mporpeccuii,
CYMMBI [IEPBBIX /1 YICHOB.

*N300paxkeHne 4YIeHOB apu(PMETHUUECKOW U TeOMETPUUECKOU
MPOrpeccuil ToOUKaMu Ha KOOPAUHATHOM IIIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.

Crno>xHbI€ MPOLIEHTHL *

OcBanBaTh U NPUMEHATh UHJIEKCHbIE 0003HAUECHMS, CTPOUTH
pedyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEN0BATEIIBHOCTH.

AHanu3upoBaTh (OpMyJIy #-TO YJ€Ha IMO0CIe10BaTeIbHOCTH
WIH  PEKYppeHTHYy0 GOpMyJdy W  BBIYHCIASATH  WIEHBI
MIOCJIE0BATEIBHOCTEN, 3alaHHBIX  JTUMHU bopmynamu.
YcranasiuBarb 3aKOHOMEpPHOCTh B ITIOCTPOECHHUH
IIOCJIEIOBATEIILHOCTH, €CJIA BBIMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

PacnosnaBath  apupMETHYECKYI0 M T'€OMETPHUYECKYIO
IIPOTPECCUU NPHU Pa3HBIX CIIOCO0AX 3aaHMs.

Pemarts 3amaud ¢ wHCHoOAb30BaHMEM (OpPMYyN 71-TO  4ieHa
apudmeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMBbI




MIEPBBIX 71 YWICHOB C OMOPOIl Ha CIPaBOYHYIO0 HHPOPMALIHIO.
*N300pakaTh WICHBl IIOCJIEIOBATEILHOCTM TOYKaMHU Ha
KOOPJMHATHOM TIOCKOCTH *.

PaccmaTrpuBaTh npuMepbl IpPOLECCOB W fIBJEHHH U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(METHYECKON MPOrPecCcuu, B TEOMETPHUECKON MPOTPECCHH;
*n300paxaTh COOTBETCTBYIOIIHME 3aBUCUMOCTH IpapuiecKku™.
Pemiate mpocreiimme 3aqayM, CBSA3aHHBIE C YHCIOBBIMHU
MOCNIEZ0BATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HK  C  HCIONB30BaHMEM  HU(QPOBBIX  TEXHOJOTUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyJIaTopa U T.I1.).
*PemiaTh 33Ja4u Ha CIOXHBIE MPOLEHTHI, B TOM YUCIIE 33Ja4u
U3 pealibHOM MPAKTUKHU (C HUCTIOIb30BAaHUEM KaJbKyJsATOpa).*
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTEeMATU3AIUS
3HAHMH

(18 4)

Yucaa v BbIYHCIAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTEIHBIMU YWCIIAMH, YHUCIIOBAs TpsMas, IMPOLEHTEHI,
OTHOIIICHHUSI, IPOIIOPLUH; OKPYTJICHNE, TPUOIMIKCHUE, OL[CHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandeckux BhIPAKEHUM, TOMYCTUMbIE 3HAUCHHUS).
@yukuuu (IOCTPOEHHE, CBOMCTBA M3YYEHHBIX (DYHKIM;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTAaBICHUE MHOXECTB ISl ONMCAaHUs PEAJIbHBIX MPOLIECCOB
U SBICHWW, MpU peHIeHUH 3aJad U3 JPYyrux ydeOHbIX
IIPEAMETOB.

AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO M OCHOBHbIE JeHCTBHS,
CBfI3aHHbIE € YHCJIAMH: HATypaJbHOE YHCIO, NPOCTOE U
COCTaBHOE YHCIA, JEIMMOCTh HATypPAJIbHBIX YHCEN, MPU3HAKH
JIETUMOCTH, 1I€J0€ YHUCI0, MOJYJb YHCIA, OOBIKHOBEHHas U
JecsiITUUHas ApoOU, CTaHJAPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHBIN KOPEHb.

BbinoyHATL JelcTBUSI, CPaBHUBAaThL M YNOPSIA0YMBATH
qucila, NPEACTABIATh YHWCJIAa Ha KOOPAWHATHOM MPSIMOH,
OKPYIVIATh  YHUCJIA; BBINOJHATH MNPUKHIKY M  OLEHKY
pe3yJibTaTa BEIYMCICHUH.

PemaTh TeKkcTOBBIE 321a4H ApUPMETHUECKHM CIIOCOOOM.
Pemate mnpakTuyeckue 3aJa4uM, COJEP)KAIUE IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — PAacCTOSHHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BbEM paboThl — BpeMsi — IPOU3BOAUTENBHOCTh TPYIA.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYalluu, GOpMyIHPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKHUN annapar, HHTePIPeTHPOBATHL PE3YJIbTaT
OnepupoBaTh NOHSATHUSAMM: CTEIEHb C LEIbIM II0Ka3aTelleM,
apu(pMeTHYECKHHA KBaJpaTHbBIN KOpEHB, MHOT'OYJIEH,
anrebpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIEC AefiCTBHMS: BBIIOIHATH PACUETHl I10
dopmynaM, npeoOpa3oBbIBATh IElble, APOOHO-PALMOHAIbHbIC
BBIPQXCHUSI U BBIPAXEHUS C KOPHSMH, pEai30BbIBATh
pa3jgoKEHUE MHOIOWICHA HAa MHOXUTEIU, B TOM 4HCIE C
UCIOJIb30BaHuEM (OpMYJI Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C ONOpOH Ha CHPaBOUHYIO MH(OpMAILUIO);
HAXOJIUTh JIOMYCTUMBIC 3HAYEHUS IMEPEMEHHBIX Ui JPOOHO-
palMOHAaIbHBIX BBIPAKEHUHN, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SBJICHUS.

OnepupoBath noHsiTuAMH: QyHKIWS, TpaduK QYHKINHU, HYITH
(GYHKIMH, TPOMEXYTKH  3HAKOIMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHUS
byHKIUH.

AHaIM3MpoOBaTh, CPaBHMBaTh, O00CYXJaTb  CBOWCTBA
(GYHKIMHA, CTPOUTH UX rPadUKH.

OnepupoBaTh NOHATHSIMH: TpsSIMas MPONOPIHUOHATIBHOCTS,
oOpaTtHass  NPONOPLUUOHAIBHOCTb,  JUHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIUs, napadoia, runepooa.

HUcnoan3oBars rpadukm UL ONpPENEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTux
y4eOHBIX NPEAMETOB U pPEaTbHOH >KU3HU; MOIETHPOBATH C
MOMOMIbIO TpaUKOB peabHbIE MPOLECCHI U SBICHHUS.
Boipaxath ¢hpopMyJIaMH 3aBUCUMOCTH MEX1Y BEIMUNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITIO 'OAAM OBYYEHUA)




7 kiaacc (He MeHee 68 )

Ha3zBpanue
pa3aena (Tembl)
Kypca (4uciio

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aI0IIMXCS

4acoB)
IIpocreiimmue [Ipocreiimume reoMmeTpruueckie 0ObEKThI: TOUKU, IPSIMbIE, JIyuH | DOPMYJIMPOBATH OCHOBHbIC MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyeckne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YeHHBIE  TeOMETpUYECKUE  (QUTypHI,
durypsi CMexHbIC U BEPTUKAJIBHBIE YTIIbI. onmpeeqATh HUX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabora ¢ nmpocreimMu 4epTexamu. 4epTEX MO YCIOBUIO 3a/a4yd (C MCIOJIb30BAHHEM CMBICIOBOU
HN3mepenue W3mepenne JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJAIIME BOMPOCH W/HIU alTrOpHTMa Y4eOHBIX
reOMeTPUYeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYMH Ilepumerp w©  muomanas  ¢uryp, cocraBieHHbIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOEHUS C MOMOILBIO HUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH TUHEIHBIE U YIJIOBbIE BEIMUYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOANTH TPYOYIO OLIEHKY UX pa3MepOB.
PemaTh 3a7auu Ha BBIYHCICHHE JJIMH OTPE3KOB M BEITUYHH
YIJIOB.
PemaTth 3a/1a4u Ha B3aMMHOE PACIIOI0KEHUE T€OMETPHUIECKUX
uryp.
IIpoBoauTh Ki1accu(pUKalMIO YIIIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBbI€ BEIMYMHBI, MPOBOAUTH HECJI0KHbIe HEOOXOIMMBbIE
JIOKa3aTeJIbHBIC PACCYKICHUS.
3HaAKOMUTBHCS C UCTOPHUEN pa3BUTHS T€OMETPHMU.
TpeyrojbHuKH [lonssiTHe O paBHBIX TpPEyrojbHUKax U  IepBUYHbIEC | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 ) MPEACTABICHUS O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |uepTekax (C ykazaHWEM IPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.

[Ipu3Hakn  paBeHCTBa  MPSMOYTOJBHBIX  TPEYTOJBHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/peHHBIE U~ PAaBHOCTOPOHHUE  TPEYTrOJbHUKHU.

BU3yaJIbHOU OIIOPOM.

BriBoauTth CIIEICTBHUSI (paBeHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBATH ONpeaeIeHNUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.
[IpoTuB OGONbBIIEH CTOPOHBI TPEYTOJbHUKA JEXKHUT OOJBIIMN
YTOJIL.

[Ipocreiiiie HepaBeHCTBA B T'€OMETPHH.
TpeyrosibHuka. HepaBeHcTBO TOMaHON™*.
[IpsimoyronbHbBIN TPEyTroJIbHUK € yriaoM B 30°.
IlepBble NOHATHA O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYIOJbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHUKA; CEPEAMHHOrO IMEpHEeHIUKYIApa
OTpe3Ka; IepUMEeTpa TPEyrojibHUKa MpU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

@dopmMyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TPEyToJIbHUKA.

CTpouTh 4epTEKH, pemiaTh 3aa4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3ajadyax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpBI: HABOJAIIME BOMPOCH W/WIM aIrOpUTMa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh TUQPPOBBIE PECYPCHl JAJsl  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUIyp.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IMapaienbHblie [TapannensHble npsMble, ux cBoicTBa. Hakpect nexamue, | @opMyJuMpoBaTh  NOHATHE  IAPAUICIBHBIX  IPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKHE TPUMEPHI.
yIJI0B NepeceueHN ! NapauIebHbIX IPSIMBIX CEKYIIEH ). M3yuaTh cBOiicTBa yrioB, 0Opa30BaHHBIX NpPH NEPECEUYCHUU
TPeyroJibHUKa [Ipy3zHak  mapauIeNbHOCTH  OPSIMBIX — YE€pe3  PaBEHCTBO |[ApAJUIEIBHBIX MPSIMbIX CEKYyIIeH
(14 9) pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTs pokasareabcrBa. PopmyaHpoBaTh TeOpeMy
CymMmMa yriioB TpeyrojiibHUKa U MHOTOYTOJIbHUKA. NapajuleIbHOCTH  JIByX HOpPSIMBIX C  T[OMOLIBIO  YTJIOB,
BHewnue yrisl TpeyrojpHuKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.
BbiunciasTs CyMMy YIJIOB TPEYTOJIbHUKA 1 MHOTOYTOJIBHHKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAYEHUs YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEI PAa3BUTHSI TEOMETPHH.
OxkpyKHOCTH OKpy>KHOCTb, XOP/bl U TUAMETPhI, X cBoiicTBa. KacarenpHas | @opMyJupoBaThL  ONpeaeJeHusl.  OKPY)XHOCTH,  XOPJBI,
U KpYT. K OKpyXHOCTU. OKpY>KHOCTb, BIMcaHHas B yroi. *[loHsTHe o|nnamerpa W KacaTelbHOW K OKpyXHOCTH. W3ywarh HX
I'eomerpuueckue |[I'MT, npumeHenne B 3amayax. buccekTtpuca u CepelHWHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




MOCTPOEHHS
(14 9)

HEePIEHANKYIISP KaK TeOMETPUYECKHE MECTa TOUEK *.
OKpy’KHOCTb, OIKMCAHHAs OKOJIO TPEYrojpHUKA. BrmcanHas B
TPEYTOJbHUK OKPYKHOCTb.

[Ipocreiimume 3a1a4n Ha TOCTPOCHHUE.

HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(POBbIE PeCypChl:
OKPY’KHOCTb, BIIMCAaHHYK) B yIOJ; LEHTP OKpPY’KHOCTH,
BIINCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoan3zoBatb, Meroa I'MT 111 nokasarenbcTBa TEOpPEM O
HepeceuyeH OMCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHAUKYISIPOB K CTOPOHAM TPEYIOJIBHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSIMU  BIMCAHHOM M ONMCAHHOU
OKPYXKHOCTEH  TpEyrojbHUKA, HAXOAUTH ILICHTPBI 3THUX
OKpYKHOCTEH C OIIOPOM HA alrOpUTM IIpaBuUIa.

PemiaTe OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAHHOMY; CEPEIUWHHOIO IEPHEHAMKYJISIpa JAaHHOTO OTPE3Ka;
OpsIMOM,  NpOXOAAIIEHd  4epe3  JaHHYI  TOYKy H
NEPIECHANKYISAPHON NaHHOW TNPSMON; OUCCEKTPUCHI JaHHOTO
yria; TPEyroJbHUKOB IO pa3jIMYHBIM DJJEMEHTaM IIpU
HEO0OXOJUMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA TEOMETPUU.

IMoBTOpEHUE,
00001eHne
3HAHMH

(4 9)

[ToBTOpeHne M 0000II€HNE OCHOBHBIX IHOHATUH U METOIOB
Kypca 7 Kiacca.

Pemarts 3agaum Ha MOBTOPEHUE, WLUIIOCTPUPYIOLIUE CBSI3U
MEX/Y Pa3TIMYHBIMU YaCTSAMH Kypca.

8 kiacc (He meHee 68 4)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHNXCS

4acoB)
Yerpipéxyroabnuk |[lapamienorpamM, ero npusHaku u cBoiictBa. YactHbele ciydau | A300paaTh U HAXOAUTh HAa YEPTEKAX UETBIPEXYTOJIbHUKU
" napajyuieiorpaMMoB  (TIPSIMOYTOJIbHUK, pOMO, KBajapaT), HUX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) mpu3Haku ©u  cBoiictBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeeHusI: napajuiesorpaMmma,




MIPSAMOYTOJIbHAs TPAIICLIUH.
*Y nBoenune Meauansl. LlenTpanbHast cummerpus *

OpsSMOYTOJIbHUKA, poMmOa, KBajapara, Tpareuud, paBHOOOKOM
Tpanenuy, IpsIMOYTOJIBHON TpaIeluu.

Hcnonb3oBaTh NpU  pelieHHMH MNPOCTEHIIUX  3aaa4
MPU3HAKU U CBOMCTBA: IMapajuiesorpaMma, npsMOyroJibHUKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATL MeTOA YIBOCHHS MEIHMAHBI TPEYTOJbHHUKA C
OIIOpPOM Ha AITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWMCTB M3y4aeMbIX Quryp.
3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

11 UCCIICAOBaHUA

Teopema PaJjieca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU
(154)

*Teopema dDasieca 1 TeopemMa 0 MPOMOPIIUOHAIBHBIX OTPE3KaX.™
Cpennsist TuHUS TpeyroyibHUKA. Tpamnenus, e€ cpeaHss TUHUS.
*[IponopuiOHaIbHBIE  OTPE3KH, TOCTPOCHUE  UYETBEPTOTO
MIPOIOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTOJbHUKE.

[lomobuble  TpeyroiapbHUKUM.  Tpu  mpuU3HaKa
TpeyrojapHUKOB *. [IpakTHueckoe npruMeHeHue.

nmonoous

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucrnoip3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIU
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepPTEXkKax C
yYKa3aHHEM COOTBETCTBYIOLIUX NPU3HAKOB MON00US Tpu
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pematp 3agauum Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOKICHUS
MOJOOHBIX  TPEYrOJIbHUKOB TP  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIOJIb30BAHUEM IIPU3HAKOB
oJ00MsT HECNIOKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM YUEOHBIX ACHCTBUH.

IlpumeHsiTh  TOJNY4YEHHBIE  3HaHWS  [pPU  pELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IPU HEOOXOJUMOCTH
C HAIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS TE€OMETPHUH.

IMnomane.
Haxo:xnenue

[TonsiTre 06 001IeH TeopHUH MIIOIAIH.
@opmynibl s TUIOMIATM  TPEYToJbHHKA, TapajuiesiorpaMmma.

OBjageBaTh NMePBHYHBIMH NpPeACTaBIeHUSAMH 00 oOuIei
TEOpHH IUIomand (Mepbl), (opMyJupoBaThL CBOKHCTBA




IJIoIAaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomanu
moa00HbIX GuUryp
(14 9)

*OTHOIIICHUE TIJIONIAJICH TPEYTOJILHUKOB ¢ OOIIMM OCHOBaHUEM
WM 0011Eel BBICOTOM.

Brrauciienue 1iomanei cioxHeIX Guryp uyepes pasOueHue Ha
9acTH U JOCTpOeHUE. *

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue miomaneit. 3agaun ¢
MPAaKTUYECKUM CoJiepaHueM. *PerieHue 3amad ¢ MOMOIIBO
METO/1a BCIOMOTaTeIbHOM IIoMmaIn. *

miomajau, BhISACHATD UX Hal"J'IfI,Z[HBIfI CMBICJI.

[Ipumensts  ¢opMynsl  MJOHIATU  HapajliesorpaMMma,
TPEYroJbHUKA, Tpamequd C OHOpPOM Ha CIPAaBOYHYIO
nH(OPMAIIHIO.

IIpumensTh bopMyIbI TUIOLIAIN BBIITYKJIOTO

YEThIPEXYTOJbHUKA YEPEe3 JUArOHAM U YroJl MEeXKIy HUMHU C
OIOPOM Ha CIIPAaBOYHYIO HHPOPMAIHIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX HAa KJIETYaTOU
OyMmare, HCIOJIb30BaTh pa30MeHIE HAa YacTU U JOCTPOCHHE.
Pa3oupars npumepnl HCIOIB30BaHUSA BCIIOMOIaTEJIBHON
IUIOLIAM JJI PELICHUS] TEOMETPUYECKUX 3a/1a4.

Haxoaute 1utomamu monoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoIuncasTh IUIOMIAAA PA3IMYHBIX MHOTOYTOJIBHBIX (DHUTY.
PemaTp 3a1aum Ha TUIONIA/Ib C IPAKTUYECKUM COJIEpKaHUEM
II0CJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iugaropa u
Havyajaa
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ noka3areabCcTBO U INPUMEHEHHE.
O6parnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  MPSMOYIOJIbHOM
TpeyrojapHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHomIEHNsS  MEXAYy CTOPOHAaMH B  IPSMOYTOJbHBIX
TpEeyrojpHUKax ¢ yraamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3oBarh € B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSAMHM ~ TPUTOHOMETPUYECKUX  (YHKLUH
OCTpOTO YIJIa, MPOBEPSATHh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOH Ha CIPABOYHYIO
UH(pOPMALIHIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriiamMu B 45° u 45°; 30° u
60° ¢ HampPaBIAIOIICH MTOMOIIIBIO.

Hcnoan3oBars  (GOpMyNIbl  TpPUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAXOXKICHUS
COOTHOIIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIHUSIMU
Pa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
uH(pOpMaIIHIO.

IIpumeHsiTh TOJTYyYEHHBbIE 3HAHUS M YMEHUS NPU PEIICHUU
MPAaKTUYECKHX 3a7ay (MpH HEOOXOAMMOCTH C ONOpOH Ha

OCHOBHOC




QITOPUTM MPABUIIA).
3HAKOMHTBCS € HCTOPUEH Pa3BUTHUA FCOMETPHH.

Yriasl B Brnucannble ¥ LIEeHTpaJbHBIE YIUIbI, YTOJ MEXAY KacarelbHOU U |MopMyJHMPOBaThL OCHOBHBIE OIIPEAEIICHUs, CBS3aHHBIE C
OKPY’KHOCTH. XOpIOH. yIiamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN YIog).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYIUMU. HaxoauTh BOMCaHHBIE YIJIbI, ONUPAIOIIUECS HA OJHY IYyTY,
U ONMCAHHbIE BrnucanHble U onMCaHHbBIE YETHIPEXYTOJBHUKH, UX NPU3HAKU U | BBIYMCJIASATH YIJIbl C IOMOLIbIO TEOPEMBI O BIMCAHHBIX YIJIaX,
4eThIPpeXyroJbHHUK |CBoOWcTBa. IIprmMeHeHMe STUX CBOMCTB MpU  PEHICHUM |[TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
U. reOMETPUUYECKUX 3a/a4. LHEHTPAILHOM yTJie IpH HEOOXOAMMOCTH C BHU3YyaJIbHOMH
KacareabHble B3anmHoe pacnonoxenue AByX OKpyxkHocTed. Kacanue | onopoil.
K OKPY’KHOCTH. OKpPYKHOCTEH. HccnenoBatb, B TOM 4MCIE C IOMOLIbIO LU(PPOBBIX
Kacanne pECYpCOB, BIIMCAHHBIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH,
OKpY:KHOCTeH BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHan3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MPU3HAKU IPU PEIICHUU
3a/ad.
IloBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHI U METONOB KypcoB 7 u &|Pemars 3aqauym Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menne KJIacCOB, 00001IeHNEe 3HAHUH. MEXAY pa3IuYHbIMU YaCTAMH Kypca.
3HAHMH
(44)

9 kJjacc (He meHee 68 4)

Ha3Banue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE COoAEPKaAHUEC

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqaloumxcn

4acoB)
Tpuronomerpusi. |OmnpenencHue TpUroHoMeTpuueckux QyHkmui yriaos ot 0° no|dopmyaupoBaTh  ompeaejeHHMsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc M cuHYyC HpsIMOTO W Tymoro yria. Teopema|(QyHKUMHA TYyNbIX U HPSIMBIX YIJIOB C BH3yaJlbHOM OMOpPO.

KOCHHYCOB M
CHHYCOB.

KocuHycoB. (OOo0OmEHHas) TeopemMa CHHYCOB (C paauycoM
OTMMCAaHHOW OKPYXKHOCTH). HaxoxaeHue IMH CTOPOH U

DopMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C
paanycoM OMUCAHHON OKPY>KHOCTH).




Pemenue BEJIMYMH YTJIOB TPEYTOJbHUKOB. Pemiath TPEYroJIbHUKH C ONOPOM HA AJITOPUTM YUYEOHBIX
TPEyroJbHUKOB dopmyiia IIOWAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YTrOJ | ICUCTBHIA.
(16 9) Mexay HUMu. Popmyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate mpakTuyeckue — 3ajadyd, CBOJMAIIMHeECH K
JMArOHAJIM U YTOJI MKy HUMH. HAXO0KIEHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTroJbHUKA.
[IpakTHyeckoe NpUMEHEHHUE TOKA3aHHBIX TEOPEM.
IIpeo6paszoBanmne | *[lonsrue o mpeoOpa3oBaHUH TOIO0US. OcBauBartb MOHATHE npeoOpa3oBaHUs o 00usI.
nmoaoous. COOTBETCTBEHHBIE DJIEMEHTHI MTOA00HBIX HUTYD. HccienoBarh OTHOIIEHUE JIMHEHHBIX 3JIGMEHTOB (puUryp mpu
Metpuueckue Teopema o0 Tpou3BeNEHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monoous B
COOTHOLIIEHNA B MPOU3BEJICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKaAIOIIEH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH KacaTtenpHOU. [IpuMeHeHMEe B pEMIEHUH TE€OMETPUYECKUX | *“BBIBOAMTH METPUUYECKHE COOTHOLIEHUSI MEXAY OTPE3KaMU
(10 9) 3agad. * XOpA, CEeKYyLIMX M KacaTelbHbIX C UCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJILHUKOB.
Pemarp reoMerpuueckue 3ajadyd M 3ajladd U3 peajbHOMU
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJIbHUKOB. *
BekTopsbl OnpeneneHue BEKTOPOB, CJIOXKEHHE M PA3HOCTh BEKTOPOB, | McHoJIb30BaTh BEKTOPHl KaK HaIlpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemerenue) u

DU3NYECKUN U TEOMETPUUECKUIM CMBICII BEKTOPOB.

Paznoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHO€ TPOU3BEACHUE BEKTOPOB, €r0 MpPUMEHEHUE s
HAXO0XEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB.

[IpumeHeHre BEKTOPOB MJId PELICHUs 3aJa4 KUHEMATUKU U
MEXaHWKH.

¢busnueckuil (Cuiaa) CMBICIBI
BOIIPOCHBI IIJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTH omnpejaedeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha YHCIIO, Hcejie10BaTh
reOMEeTPUUECKUI U (PU3NIECKUI CMBICIIBI 3THX OIepaluii.
Pematp reoMeTpuueckue 3aJadyd €  HMCIOJIb30BAaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonab3oBaTh  CKaISIpHOE  MPOU3BEJIEHUE  BEKTOPOB,

BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BuIuHCAATL CyMMy, Pa3HOCTh U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsiTh CKaJspHOE MPOU3BEACHUE JUIsI HAXOXKJEHUS
JUTMH U YTJIOB.




JlexapToBbI JlexkapTOBbI KOOPAMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYTOJBHOM CHUCTEMbI KOOPAMHAT,
KOOpAMHATBHI  Ha| *YpaBHeHHe NpsAMON.* YTIIOBOH KOA(QHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPAMHAT TOUKH.
IJIOCKOCTH HAKJIOHA, TapaJUICIIbHBIC U IIEPIEHINKYJIIPHBIC IIPSMBIE. HccnenoBarh ypaBHEHHME NPSIMON M OKPYXKHOCTU C OIOPOHU
(CAY) YpaBHeHHEe OKpyXHOCTH. HaxoxzaeHue KOOpPAHMHAT TOYEK |Ha BOIIPOCHBIM IUIaH.
IIEPECEYCHUS OKPY>KHOCTH U ITPSIMOMU. HaxonuTe HeHTp U painyC OKPYKHOCTH 110 €€ yPaBHEHHUIO.
MeTo 1 KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1ad. Pemiath 3agayM Ha HAXOXKACHUE TOYEK MEPECEUCHUs
Hcnonbp30BaHne METOJa KOOPAMHAT B IIPAKTHYECKUX 3a/1adax IPSIMBIX U OKPYXKHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA YIIOBOTO KOA(QUIMEHTA MPSIMOI
IPU pEUICHWH 3a1ad, s ONPEACIICHUS PaCIONIOKCHUS
IPSIMOIA.
IIpumeHsiTH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, JUIsl IOCTPOCHUS MaTeMaTUYECKUX
MoJienell peanbHbIX 3a/1a4 («METO KOOPAMHATY).
IMoab30oBaTbest 11 NOCTPOGHHUST UM MCCIEAOBaHUMN
U(PPOBBIMU PECYpPCaMHu.
3HAKOMHTBCH C HCTOPUEH Pa3BUTHS FEOMETPUU
I[IpaBuiabHbIe IIpaBuiIbHBIE MHOTOYTOJIBHMKM, BBIYHACICHHE HX 3JIEMEHTOB. |  DopMyaupoBaTh oIpezeeHue IIPaBUWIbHBIX
MHOTOYIroJbHUKH. (YUKCcIo m ¥ JUIMHA OKpYKHOCTU. JlIMHA AYTM OKPY>KHOCTH.| MHOTOYTOJIbHHUKOB, HAXOAUTH MX JIEMEHTHI.
Jiamnna Pannannas mepa yria. I[Honb30BaTBCA MOHATHEM [UIMHBI OKPY’KHOCTHU, BBEIEHHBIM

OKPY:KHOCTH U
IUVIOLAAb Kpyra.
Brruucienue
mjiomajaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa U CErMEHTa).
Boruncnenue minomazeit puryp, BKIIOYAOIIMX JIEMEHTHI Kpyra.

C TOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJIbHUKOB, ONMpPeNefiTh
YHCIIO T, AJIMHY IyTH U paJHaHHYI0 Mepy yriia 1o o0pasiry.
IIpoBoauThH Mepexoa OT paAaHHON MepbI yIia K rpaJlyCHON
1 Hao0OpOT 10 BU3yaJIbHOM omnope.

OmnpeneasTs III0IIALb KpyTra.

BoiBoauTth dopmyasl (B IpagyCHOM U paguaHHON Mepe) s
JUIMH JYT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C OIOPOM Ha
BOIIPOCHBI IIJIaH.

BoruncasaTe 1wiomanu (Guryp, BKIIOUYAIONUX DIEMEHTHI
OKpYXXHOCTHM  (Kpyra) C ONOpOMl Ha  CIHPaBOYHYIO
uH(pOpMaIIHIO.

HaxoauTh TUI0IIAIM B 337ja4aX peAIbHOM )KU3HH.

JABukeHust

*[Tousarue o JABHXXCHHH ITJIOCKOCTH.

Pa3ouparp  npumepsl,  WUIIOCTPUPYIOLIUME  HOHATHUSA




IJIOCKOCTH [TapannenbHplii nepeHoc, MOBOPOT U cUMMeTpus. OCH M LIEHTPSHI | ABMXKEHUS, LIEHTPOB U OCEHl CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJIHPOBATH ONPEICICHUS IapaJUIe]IbHOTO IEPEHOCa,
IIpocreiinye npuMeHeHNs B PEIIEHUH 3a1a4 *, IIOBOPOTa U OCEBOM CHUMMETPUM C BH3YaJIbHOW OIOPOH.
HaxoanTh HETIOABUXHBIE TOYKHU 110 00pasIly.
HaxoauTh LEHTPBI U OCH CUMMETPHIl MPOCTEHIINX (PUryp 1o
oOpa3siry.
*[IpuMeHSATh NapaJJIe/IbHBIA MEPEHOC U CUMMETPHIO IpHU
pelIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEpHI).
Hcnoan3oBaTh 1151 HOCTPOCHUS U UCCIIENOBaHUIN LIUPPOBBIE
pecypchL *
IloBTOpEHuUe, IloBTOpeHHEe OCHOBHBIX MOHATUH U METOAOB KypcoB 7—9|OmnepupoBath MOHATHsIMHU: (QUrypa, TOUKa, MpsMas, yroi,
o0o01enue, KJIacCOB, 0000IIEHUE U CHUCTEMATH3AIUs 3HAHHA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucrematu3anust | [Ipocreifiime reomerpuueckue GUIypbl M MX CBOMCTBA. | TPEYTOJIBHUKH, NPSAMOYIOJIBHBIM TPEyroJIbHUK, MeJIuaHa,
3HAHUH W3mepenne reoMeTpu4ecKiX BEINYHH. OuccekTpuca U BbICOTa TPEYroJIbHUKA, I[apajiesiorpamm,
(7 9) TpeyroabHUKH. poMO, NPSAMOYTOJIBHUK, KBaJpar, Tpamenus; OKPY>KHOCTb,

[TapanienbHble U NEPIEHIUKYISIPHBIE IPSIMBIE.
OkpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTPOEHHUs. YTIbl B

OKpPY’XKHOCTU. BrnucanHble ¥ ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKpPy>KHOCTb.

YeThIpEXYTroJIbHUKH. Bnucannbie " ONHCAHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana Tpuronomerpuu. Permenue oomux
TPEYrOJbHUKOB.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBuKeHus. [Tonobue.
CummMmertpust.

IImomane. Bemucnenwe 1wromaneit. IDiomagm 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BexTopsl Ha TIOCKOCTH.

KacaTeJIbHAsI, PABEHCTBO U 10J00He (QUryp, TpeyroabHUKOB,;
NapajyieIbHOCTh U NEPHEHAUKYISIPHOCTh NPSIMBIX, YOl
MC)KI[y pr[MI)IMI/I, CI/IMMeTpI/ISI OTHOCUTCIIBHO TOYKHU WU
NpSMOW; JJIMHA, PACCTOSIHME, BEIWYMHA YyIJIa, IUIOLIAJb,
MIePUMETD.

HUcnoan3oBarb  ¢(opmyabl: IepuMeTpa U ILIOLIALU
MHOFOerJ’II)HI/IKOB, JJINHDBI Opr)KHOCTI/I U 1iiomaau prra,
00BEMa MPSAMOYTOIBHOTO MapalljieNenumnesaa.

OnepupoBaTb NOHATHUSIMU: IPSAMOYTOJIbHAs  CUCTEMA
KOOPIWHAT, BEKTOpP; HMCHOJB30BATH OTU TMOHATUA A
HpeI[CTaBJ'IeHI/Iﬂ JAaHHBIX U peHICHI/Iﬂ 3aJa4, B TOM 4YUCIIC U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Pemathr 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSTHI,
WUTIOCTPALMIO CBA3EH MEXKIY Pa3JIMYHBIMM 4YaCTSIMU Kypca.
Bobi0upaTs MeTox I pELICHUS 3a1a4H.

Pemrate 3agauy 13 IOBCEIHEBHOM XKU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(I1O0 T'OJAM OBYYEHMUA)

7 kaacc (He menee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mMcy10 YacoB)

OcHoBHOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IIpeacraBienne [lpencraBiaenue naHHbIX B Tabmumax. Ilpaktuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CHOCOOBI
AaHHBIX BBIUMCJIEHMSI 1O TaOJUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTepHpeTanus TaOIWYHbIX JaHHbIX. [IpakThueckas paboTra | MaccCUBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabmumpn). UCIOJIb30BAHUEM  aKTyalbHbIX M BaXHBIX JaHHBIX
['paduueckoe mnpeacraBieHUE JaHHBIX B BHJIE KpPYroBbIX, | (Iemorpaduueckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  auarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NIPOAYKIIMH,
noctpoeHue  auarpamm.  [Ipumepsl  aemorpaduueckux | OOIIECTBEHHbIE U IPUPOIHBIC SBICHMUS).
Jarpamm. M3yyat, Metoabl pabOTBl C  TaONUMYHBIMH U
[TpakTnyeckas pabora «JluarpaMmsbD». rpaMUecKUMH TPEJCTaBICHUSIMHU JAHHBIX C TOMOIIbIO
IU(POBBIX PECYpCOB B XOJ€ MNPAaKTHUECKUX padoT (c
HampaBJIsIoONIEi TOMOUIBIO).
OnucaresbHast Yucnossle HaOopel. CpenHee apudmeTHdeckoe. OcBauBaTh Ha 0a30BOM YpOBHE INOHATHSA: YMCIOBOH
CTATHCTHKA Menaunana yncioBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTtuyeckas pabora «CpenHue 3HAUCHUSD. TOM YHCJIe CpeiHee apu(MeTHuecKoe, MeinaHa.

Haubonpiiee 1 HamMeHbIIee 3HAYEHUS YKUCIOBOTO Habopa.
Paszmax.

OnucpiBaTh CTaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpenHero apudMeTudecKkoro u MeAnanel. Pemats 3axauun
(c HWCTONMB30BaHUEM 3PUTEIBHOW HATISTHOCTH W/WIA
BepOAIbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
U(POBBIX PECypcoB, B XOJ€ MPAaKTHUECKUX padoT, (c
HaIPaBJISAIONMIECH TOMOIIIBIO).

OcBanBaTh Ha 6230BOM ypOBHE MOHSITHA: HanOOJIbIlIEee




Y HaMEHbIIIEee 3HAUCHHSI YMCI0BOI0 MacCHBa, pa3Max.
Pemarhp 3agaun Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUH C MPHPOJOH  HaHHBIX M LEJISIMHU
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CirydaliHass ”3BMEHYMBOCTh (TipuMepsl). YacToTa 3HaUYeHUN B
MaccuBe JaHHbIX. ['pynnupoBka. ['uctorpammel.
[Tpaktuyeckas pabora «CinyyaiitHas ”3BMEHUUBOCTD ». *

*OcBauBaTh NOHATHSA. YACTOTAa 3HAUYCHUUM B MACCHBEC
JIaHHBIX, TPYNIUPOBKA TAHHBIX, TUCTOTPaMMa.

CTpouTh TUCTOTPAaMMBI 110 00pasIly

OcBanBaTh rpaQuUecKue NPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0JI¢ MTPAKTUUECKONU PabOTHI. *

BBenenue B
Teopuro rpagos
4 )

*'pad, Bepmmna, pedpo. Ilpeacrasnenue 3a1auu ¢ TOMOIIbIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucino pédep u
cymmapHas crerneHb BepmwH. Llerms u muki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH rpada. OOxon rpada (diinepos
nyTh). [IpencraBnenne 00 OpHEHTUPOBAHHBIX Tpadax. *

*OQcBauBaTh NMOHATHS: Tpad, BepmuHa rpada, pedpo
rpacda, creneHp (BaJIEHTHOCTh BEPIUINHBI), LIETIb U ITHKI.
OcBauBaTh MOHATHSA: NYTh B rpade, dilIepoB MyTh,
00xo01 rpada, OpueHTUPOBAHHBIN rpad.

OOcy:xkaaTh pemieHMe 3aJ4a4d  Ha IIOUCK CYMMBI
crereHeld BepmuH rpada, Ha MOMCK 00Xxoxa rpada, Ha
MOWCK TyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HAIPAaBISONIEH TOMOIIBIO.

OcBauBaTh €mocoO0bI TPEACTABICHHUS 3aJlad U3 Kypca
anreOpbl, T€OMETPUM, TEOPUH BEPOSATHOCTEH, Ipyrux
IpeIMETOB € MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE 1eMHU, (YHKLIUOHAIbHbIE COOTBETCTBHUS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHUS

49

*CiydaliHbIl ONBIT U cilydailHOe coObITHE. BepodaTHOCTh U
qyacToTa COOBITHS. POnb ManoBEepOSTHBIX W MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

[TpakTnueckas pabota «Yacrora BbmaaeHus opia».*

*OcBauBaTh MOHATHS: CIyYalHBINM ONBIT U CIy4yalHOE
COOBITHE, MAJIOBEPOSATHOE U TNPAKTHUECKH JIOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cily4au, 3amuTa NIEPCOHAILHOMN
uH(popMalnu, nepeaaya JaHHbIX).

H3yuath poib KJIACCUYECKMX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpaibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTh W M3y4yaTh 4YacTOTY COOBITHH B IPOCTHIX
HKCIEPUMEHTaX, B TOM 4YMCJIE C MOMOLIbI LU(PPOBBIX
peCypcoB, B X0J1€ IPAKTUIECKON paboThL. *

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  naHHblX.  OmnwucarelbHas  CTaTUCTHKA.
BeposiTHOCTB cityuaitHOTO COOBITHSI.

IloBTOpPSITH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.
PemaTth 3agaum Ha Npe/ICTABIICHUE U OMHCAHUE JTaHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK c
HaIIpaBJISAOIIEH TOMOILBIO.
O0cy:xnaTn NPUMepbI CIIy4aiHBIX COOBITHI,

MaJOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX
CIIy4aiHbIX COOBITUH, WX POJM B MPUPOAEC M KHUIHU
YesoBeKa

8 kiacc (He menee 34 1)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCs

IHoBTOpEHME
Kypca 7 kjaacca
(4 9)

[IpencraBnenne  maHHbiX. OmnwucarenbHas  CTATHUCTHKA.
CrnyvaitHast ”3MeHUUBOCTh. CpeTHre YUCIOBOTO Habopa.
Cnyualinpile  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUM BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IoBTOPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
NIPEACTABICHUE M OINHMCAHME JIAHHBIX C IIOMOIIBIO
W3Y4YECHHBIX XapaKTEPUCTHK.

Pemiate 3agaym (o0 BH3YyaJbHOl  omope) Ha
IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JaHHBIX WM OIMCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOW omope) Ha
OIpEICIICHUE 9acTOTBI CITy4alHBIX COOBITHH,
o0cyxieHue IIPUMEPOB CIIy4alHBIX COOBITHIH,
MaJIOBEPOATHBIX u MPaKTUYECKH  JIOCTOBEPHBIX




CIIy4aHbIX COOBITUH, WX POJM B MPUPOAEC M KHUIHU
4eJI0BeKa.

OnmucarejbHast *Ortkinonenus. Jlucrnepcus uucioBoro Habopa. CranmaptHoe | *OcBamBaTh MOHATHS: JUCIEPCUsS H CTaHJAPTHOE
CTAaTHCTHKA. OTKJIOHCHHE YHCIIOBOTO Habopa. Jluarpammel paccenBaHmsl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTU XapPaKTEPUCTUKH IS
PaccenBanmne ONUCAHUs PACCEUBAHUS JTAHHBIX.
JAHHBbIX Y4yacTBOBaTh B 00CYKIEHHH TMNIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUHU CBSI3U 110 IHarpaMmaM pacCeuBaHUs.
CTpouTh JMarpaMMbl pPACCEMBAHUA 10 HMEIOLUIUMCS
JIAHHBIM, B TOM YHKCJI€ C MOMOIIBI0 KOMIbIOTEpa (IMOcie
COBMECTHOT'O aHajmu3a).*
MHo:kecTBa MHoxecTBO, MoaAMHOXKeCTBO. Onepannu Haag MHokecTBamu: | OcBamBaTh MOHSATHSI: MHOXXECTBO, JIEMEHT MHOYECTBA,
(4 9) oObemuHEeHHE,  mepeceueHue,  pomnoyiHeHHe.  CBOWMCTBa | IOJAMHOXKECTBO.
omeparuit HaJ MHO>KECTBaMM: NepeMECTUTENbHOE, | BBIMOJHATH onepaunu HaJl MHO’KECTBAMHU:
COYeTaTeIbHOE, PACIIPEACIUTEILHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['paduaeckoe npeacraBaeHuE MHOXKECTB. Hcnoab3oBaTh CBOIiCTBa: MePEMECTUTEIBHOE,
COoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YaJIbHOU OMIOPHI).
Hcnoab3oBarh rpaduueckoe MpeicTaBlIeHUE MHOXKECTB
MPU OINMCAHUM PEATBbHBIX MPOIECCOB U SIBJICHUM, TPH
pEIIeHnH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJILHOM OIMOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Cry4aiinbie cooriTiga. | OcBanmBaTh Ha 0a30BOM YPOBHeE MOHATHS:
CJIy4aiiHOro bnaronpusitcTByromme 3JIeMEHTapHbIE COOBITHSI. | dJIEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coOBITHSA BepositHoctn  coObITHiA. OmNBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh  OJIArOMPUSITCTBYIONIUX — DJIEMEHTapPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUSAMU. Cy4aitHbIi BHIOOD. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTrueckas padota « OTBITE ¢ PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMIY).

Pemath 3a7a4M Ha BRIUHUCIEHHUE BEPOSATHOCTEN COOBITHI
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH CIIy4aliHOTO
ombITa (C MCIOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOpPHI).

Pemath 3a7a4M Ha BRIUHUCIEHHUE BEPOATHOCTEN COOBITHI
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJB30BAHUEM  3PHUTENBHON  HArSIIHOCTH — W/WIK
BEepOATBHOM OIOPHI).

IIpoBoauTs, M M3y4YaTh OMBITHI C PABHOBO3MO)KHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU (C MUCIOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, JpyTUX MoJIenei)
B XOJ€ IMpakTU4Yeckoi paldoThl (C HUCHOIB30BAHUEM
BHU3YaJIbHOU ONOPHI).

BBenenue
Teopuro rpagos
(4 1)

B

*Ilepeo. CBoiicTBa  JepeBa: €IUHCTBEHHOCTh  IIyTH,
CYLIECTBOBaHME BHUCSYEH BEpIIMHBI, CBSI3b MEXAY UHUCIOM
BEpILUH U unciaoM pédep. [IpaBmiio ymHOXeHus. *

*OQcBauBaTh NOHSATHA: JIEPEBO Kak rpad Oe3 NuKIa,
BHUCsUasi BepIinHa (JIUCT), BETBb JiepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeBa.

M3yuyarh cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSYCH

BCPIIMHBI, CAUHCTBCHHOCTb IIyTH MCKOY ABYMA
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEpPIIMH WU YHCIOM
pedep.

YyacTBOBaTh B O0CY)KI€HHH PpelleHHs 3aAa4d Ha
HOMCK ¥ IIEpPEeYHCIICHUEe IyTed B JiepeBe, OIlpeleieHHe
yuciaa BepIIMH win pédep B JepeBe, 00X0x OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C [NPUMCHEHHEM MpaBuiia
YMHOXEHUs. *

Cayuaiinble
coobITHA
84)

*[IpotuBomnonioxkHOe  coObiTne.  Juarpamma  Dinepa.
OObenuHeHne u rmepeceueHue coObITUH. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IlpaBuio
YMHOXKEHUSI ~ BEpOSTHOCTEH.  YCIIOBHask  BEPOSTHOCTb.
HezaBucumble  coOwiTus.  [lpencraBieHue — ciydaifHOTO
HKCIIEpUMEHTA B BHJIE JIepeBa. *

*OcBanBaTh MOHSATHA: B3aHUMHO IPOTHBOIIOJIOKHbBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BeHnHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

H3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHH ((hOpMYJIBI CIIOKEHHS BEPOSTHOCTEH).

YuacTBOBaTH B 00CYK/IeHHH pellleHUsl 3aJa4d, B TOM
qucJie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEHN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITMM C TIOMOIIBIO

YUCIOBOM mpsAMO#, aumarpamm Oisepa, GopMyJbl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBartsb NOHATHA: IIPaBUIIO YMHOKECHUS




BEPOSTHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYAMHOTO OIIBITA.

H3yuare cBoiicTBa  (ONpeaelieHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HMH pelIeHWsl 3aJa4yd Ha
ONpeJIeJICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B O00CY)KI€HHH pelIeHWsl 3aJa4yd Ha
IIOUCK BepOSITHOCTefI, B TOM 4YHCIIC YCJIOBHBIX, C
HCITOJIb30BAaHUEM JIepeBa CIIy4aiiHOTO ombITa. *

O6006menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanHbix. OnucatenbHas craTuctuka. ['padeor.
BepostHocTh CIIy4aifHOT O COOBITHSI. DNeMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3YyYECHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3aauu Ha NPEICTABICHUE U ONIMCAHUE JAaHHBIX
C  IIOMOUIbK0  HU3YYEHHBIX  XapaKTepUCTUK  (C
HCIOJIb30BAaHUEM BU3YaJIbHOM OIOPBI).

*Y4yacTBoBaThL B O00CY/JAEHHUM peLIeHUusl™ 3ajAaum C
IpUMEHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTApHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KI€HHH pelleHMA™ 3agayu Ha
HaXO0JKJIEHUE BEPOSATHOCTEH OObETUHEHNUS U MepPeceueHUs
COOBITHI, B TOM YMCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa CllydailHOro
OTIBITA.

*Y4yacTBOBaTh B 00CY:KI€HHUM PpelleHus* 3aiayM Ha
MepeUrcIeHne KOMOMHAIMH (YKClia MepecTaHOBOK, YUCIa
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSTHOCTEH COOBITHH C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3Banue
pasneia (TemMbl)
(4ncy10 YacoB)

OcHoBHOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IloBTOpEHUeE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHass — CTaTUCTHKA.
Onepanuu Hag coObITHAMEI. He3aBUCHMOCTE COOBITHH.

IloBTOpPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

Pemars 3a1a4u Ha IPEICTABICHNUE U ONMCAHUE JAHHBIX.
Pematrr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
0o0OBeAMHEHUS U TepecedeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUI U JIepeBa CIIy4yalHOTO OMbITA.

Pemarh 3agaud Ha TiepevHcIeHUE KOMOWHAIMK (dymcia
MEePEeCTaHOBOK, YHCJIA COYETAaHUM), Ha HaXOXKIEHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM 4YHCIE€ C MCIOJIb30BAHUEM
TpeyroyibHuKa [lackas

DJIeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@®axropuan. CoyeraHus U 4uciao coueTaHuil. *TpeyronbHUK
[MTackans.* IIpaxkTueckas pabota «Bpruncienue
BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIMMA
AIIEKTPOHHBIX TAOIHUID.

OcBauBath Ha  0a30BOM  yYpPOBHE  NOHATHSA:
KOMOMHATOpPHOE MPaBUJIO YMHOXKEHUS, YINOPAJ0YEHHAs
napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHME, 4YHCIO COYETaHWM, *TpeyroiabHHUK
[Tackamns.*

Pemats mnpocreiilime 3aa4M  Ha  [IEPEYMCIICHHE
YHOPSIIOUEHHBIX nap, TPOEK, IIEPEUNCIICHNE
MIEPECTAHOBOK W COYETAHUW DJIEMEHTOB PA3JIMYHBIX
MHOXeCTB (110 00pasiy).

Pemats npocreiimue 3aga4yu Ha NPUMEHEHUE 4YHCIIA
coyeTaHuil B anredpe (COKpaléHHOEe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBsionei moMoIIbo).

Pemath, mnpuMeHsisi KOMOWHATOPHUKY, 3aJauyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAONUI] B XO/€ MPAaKTUYECKOH paboThl (C
BHU3yaJIbHOW OTIOPO).




I'eomeTpuueckast
BEPOSITHOCTH
49

*['eomeTpruueckast BeposATHOCTh. ClTy4aifHbIl BHIOOP TOUKH U3
Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPYKHOCTH. *

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYXK/I€HHUM PpeLICHUsl 3aJa4yd Ha
HAXO0XJICHUE BEPOSITHOCTEH B OMNBITaX, NPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka
WIH IyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HcnbiTanus
bepnyiu
64)

Ucnbitanue. Ycnex u Heymada. Cepusi UCHOBITAaHUR 110
nepsoro ycnexa. HMcnoelrtanus beprymm. BepostHocTH
coObITHHd B cepun wucnbiTaHuid bepaymmu. Ilpaktuueckas
pabora «Wcnbitanusa beprymamny.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B HCIBITAaHUHU (YCIIEX U HeyAaya),
CepHs UCHBITAaHUM, HACTYIUICHHME IIEpPBOro  yclexa
(neynaun), cepust ucnbiTanuii bepuyim.

Pemate mpocreimme 3ajadyM Ha  HaAXOXKJIEHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4HCJe ¢ MpUMEHEHHEM (OpPMYJIbl CyMMBI
reOMEeTPUYECKOI Mmporpeccuu (C ONMopoil Ha CIPaBOYHYIO
nHpopMaIHu).

Pemare  mpocreimime  3aJa4yd Ha  HAXOXKJIEHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITaHUN DbepHyiuM, Ha HAaX0XIEHHE BEPOSTHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITAaHUMN
bepuysu (¢ BU3yaJIbHOM OMOpOii).

M3yuats B X0€¢ NPAKTHYECKOH padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnblTanuii beprymm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyualiHas BeJIMYMHA W pACHpeNesieHHE BEPOSTHOCTEM.
Maremarnueckoe OXHMIOAaHUE U JUCHEpPCUS  CIydyailHOU
BeIMUMHbL. [IprMeppl MaTeMaTHYecKOro OXHUAAHUA Kak
TEOPETUYECKOIO CPETHErO 3HAYEHUS BEINYNHBI.

[TonssTue o  3akoHe  Oospmux  yucen.  M3mepenue
BEpPOATHOCTEW C moMomblo 4YacToT. lIpuMmeHeHue 3akoHa
OOJIBIINX YKCE.

OcBouts Ha 0a30BOM YpOBHe NOHSTHS: ClydalHas
BEJIMYNHA, 3HAUEHUE CIly4aiiHON BEJIUYHHBI,
pacrpeeneHne BEPOSITHOCTEN.

M3yyatp u 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIyYaHBIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHUCIEHHOCTh HaceJleHus, JIpyrue  HU3MEHUYUBBIE
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTaTHCTUKH),
MOJIETbHBIX  CIy4YailHBIX BEIMYMH, CBS3aHHBIX CO
ClIy4alHBIMU ombITaMH (OpocaHue MOHETBI, HIpalibHOM
KOCTH, CO CITy4ailHbIM BBHIOOPOM U T. I1.).




OcBauBatb Ha  0a30BOM  YpPOBHEe  NOHATHS:
MaTeMaTUYECKOE OXKUJAHHUE CIy4allHOM BEJIMYMHBI Kak
TEOPETHYECKOE cpenHee 3Ha4YCHHUE, JUcIiepcust
CIIy4ailHOM BEJIWYMHBI KaK aHAJOT JUCIIEPCHHU YHUCIOBOTO
Habopa.

Pematy 3amaum Ha BBIUKCICHUE MAaTEMAaTUYECKOIO
OKUJAHUSI U JIUCIEPCUM  JUCKPETHOW  CIydailHON
BEJIMYUHBI 10 33/IaHHOMY PACIIPEACIICHUIO, B TOM YHUCIIE
3aja4, CBS3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHTBCSI C MAaTeMaTHYECKUM  OXHJIAHHEM U
JIUCIIEPCUEH HEKOTOPBIX PACIpPEACICHUH, B TOM YHUCIE
pacupeneneHus Cilly4ailHOM BEJIMYMHBI «UUCIIO YCIIEXOB»
B CEpUU UCHBITAHUN bepHyium.

M3yyaTrh 4acToTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OMBITaX KaK CIIy4alHYIO BETUUNHY.
3HAKOMHMTBCS C 3aKOHOM Oonbmiux uucen (B Qopme
bepuymnu): npu OONBIIOM 4YHCIE OMBITOB YacTOTa
cOOBITHSI OJIM3Ka K €0 BEPOSITHOCTH.

Pematr, 3agaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MOMOIIBIO YaCTOT (C HAMPABJISAIONICH MTOMOIIBIO).
OOcy:xkaaTh  poJib  3aKOoHa  OOJIBIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOT'O MeToaa MU3MEPEHUS
BEPOSITHOCTEM.

OOcyx)maTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B M3MEHUUBBIX SIBICHUSX,
pONb 3aKOHA OOJNBIIMX YWCENT B TPUPOJIE W B KU3HU
YyeJioBeKa.

O000menue,
KOHTPO.JIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepostHocTh cily4aitHOro CcOOBITHS.
KoMOnHaTopuku. CiydyaliHble BETUYUHBI U pacCIpe/IeIICHNUS.

OnucarenpHass  CTaTUCTHUKA.
DIIEMEHTHI

IloBTOPSITH W3y4EHHOE W BBICTPAUBATH CHCTEMY
3HAHUH.

PemaTp 3a1a4u Ha NPEICTaBICHNUE U ONKMCAHUE TAHHBIX.
Pemars, 3amaum Ha  HAXOXKIEHUE  BEPOATHOCTEUN
COOBITHH, B TOM YHCJIIE B OMBITaAX C PAaBHOBO3MOXXHBIMH




3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBEAMHECHUS ¥ TIEPECEYCHUS] COOBITUMH, BBIYUCIATH
BEPOATHOCTM B  OMNBITaX C CEPUSMH  CIy4alHBIX
HUCIBITAaHUH




