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IHOACHUTEJIBHAS 3AIINCKA

[Ipumepnass pabouass mporpamMmMa IO MaTeMaTHKe s OOydarolmmxcs ¢ 3a7epiKKOil
ncuxuueckoro paspurtus (nanee — 3[1P) Ha ypoBHE 0cHOBHOTO 00111€T0 00pa30BaHUs MOATOTOBICHA
Ha ocHOBe PenepanbHOIO IroCyJapCTBEHHOIO 00pa30BaTENbHOIO CTAHJApPTa OCHOBHOI'O OOIIEro
obpazoBanus (IIpukaz Munnpocsenienus Poccuun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrtepctBoM toctuninu Poccuiickoit ®eneparnuu 05.07.2021 r., per. Homep 64101) (mamee —
dI'OC 0O0O0), [IpumepHO# aganTUPOBAHHONW OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O
o0rmiero oOpa3zoBaHUs 00YJAIOIINUXCS C 3a/ICPKKOM TICHXUIECKOTO pa3BUTHS (0JOOPCHHOMN pelIeHreM
®YMO 1o obmiemy obpazoBanuto (mpotokon ot 18 mapra 2022 r. Ne 1/22)) (nanee — [TAOOIT OO0
3I1P), IlpumepHoii pabodyeil mporpaMMbl OCHOBHOTO OOIIEro o0O0pa3oBaHUsA 110 MPEIMETY
«MaremaTukay, [IpumepHOil mporpaMMbl BOCIUTAHHUS, C YYETOM pAacCIpeleieHHbIX 0 KiaccaM
MIPOBEPSIEMBIX TPEOOBAHUI K PE3yJIbTaTaM OCBOCHHS ATallTUPOBAHHOM OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbl OCHOBHOTI'O O0I1IET0 00pa30BaHus 00YYaIOUINXCS C 3a1€PKKOHM ICUXUUECKOTO Pa3BUTHSL.
B paboueii mporpamme ydTeHBI HJeW W TOJOXKeHHS KOHIENIMH pa3BUTHUS MaTEeMaTHYECKOTO
obpazoBanus B Poccuiickoit denepanuu.

Oo0mas xapakTepucTHKa y4eOHOro npeamera «MareMaTuka

VYueOublii mpenmer «MaTemaTtnkay BXOIUT B MpEAMETHYIO o0nacTh «MaremaTuka u
unpopmatuka»y. OH CIOCOOCTBYET pPAa3BUTHIO BBIYMCIUTEIBHOW KYJIbTYphl U JIOTHYECKOTO
MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS IIOJI30BAThCS QJITOPUTMAMH, a TaKXKe MPHOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX B MOBCEIHEBHOM XM3HU oOydvaroruxcs ¢ 3I[1P. YueOHsrit
MpeAMET Pa3BUBAET MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (DYHKITMOHAIbHYIO TPAaMOTHOCT,
YMEHHsI BOCTIPUHUMATh U KPUTHUECKU aHATU3UPOBATh HH(POPMAIIHIO, TPEJCTABICHHYIO B Pa3IMYHbIX
dopmax.

OOyueHnue MareMaTuke Ja€T BO3MOXKHOCTh pa3BuBaTh y oOywaromuxcs ¢ 3I[IP tounyro,
panMoHANBHYI0 U WH()OPMATUBHYIO PeuYb, YMEHHE OTOMpATh HamOoJiee MOIXOJSAIINE S3BIKOBHIE,
CUMBOJIMYECKHE, Tpaduueckue CpeacTBa Uil BBIPAKEHUS CYXKACHUH ¢ HArJIsJHOTO MX
MIPEACTABICHHUS.

HeoOxoauMbpiM KOMIOHEHTOM O0IIel KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHHUH SIBISETCS
o0miee 3HAKOMCTBO C METOJaMHU IO3HAHUS JEHCTBUTENBHOCTH, INPEACTABIECHHUE O NpeaMeTe U
MEeTOJaX MaTeMaTHKH, UX OTIUYHI OT METOJOB JAPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHUS MaTeMaTHUKH JJIs PElIeHUs HAYyYHBIX M TPUKIATHBIX 3a1ad. Takum
o0Opa3om, MaremMaTuyeckoe oOpa3oBaHME BHOCUT CBOH BKJIaJ B (hopMHupoBaHHE OOIIEH KyIbTYyphl
YeJloBeKa.

N3yuenne MaTeMaTHKH TaKXe CIIOCOOCTBYET OSCTETUYECKOMY BOCIHTAHHUIO YeEJIOBEKa,
MMOHUMAHHUIO KPACOTHI U U3SIIECTBA MATEMATHYECKUX PACCYKIICHUM, BOCTIPUITHIO T€OMETPHUIECKUX
($hopM, YCBOEHUIO UCH CUMMETPHH.

[IporpamMma oTpaxaer coiepxkaHue oOydeHHs mpeaMery «MareMaTHKa» C Y4EeTOM OCOOBIX
oOpasoBarenbHBIX TOTpeOHOCTEeH oOyuatonuxcs ¢ 3I[IP. OBnagerwe ydeOHBIM TIpPEAMETOM
«MaremaTuKa» IpeICTaBIIET ONMPEACICHHYIO CIIOKHOCTD M1 yuaruxcs ¢ 3[1P. V obyuarommxcs ¢
3I1P naubonee BbIpaK€Hbl OTCTABaHMSI B PAa3BUTHH CIOBECHO-JIOTMUECKUX (OPM MBIIUICHHUS,
MO3TOMY aOCTpaKTHBIE W OTBICYCHHBIE KAaTETOPHUH UM TPYIHOJIOCTYIHBL. B Toxe BpeMs mpu
CHeIMaTbHOM O0y4YeHHH OOydaroluecss MOTYT BBIIOJHATh 3afaHusl 1Mo ainroputMmy. OHHU
BOCIPUMMYHUBBI K TOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HA aHAJIOTUYHOE 3aJaHUE YCBOEHHOIO
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cniocoba peuieHus. CHUKEHHE Pa3BUTUS MBICIUTEIbHBIX ONEpAlUil U 3aMEeAJICHHOE CTAaHOBJIEHUE
JIOTMYECKUX JeHCTBUH MPHUBOAAT K HEAOCTaTOYHOW OCMBICIEHHOCTH COBEpLIAEMbIX Y4EOHBIX
neiictBuil. Y oOyyaromuxcs 3aTpyJHEHbI CYETHBIE BBIYMCICHHS, IMPOM3BOAMMBIE B yme. B
MUCHMEHHBIX BBIYHUCICHUSAX OHU MOTYT IPOITyCKaTh OJUH U3 IPOMEXKYTOUHBIX maroB. [Ipu pabote ¢
YUCJIOBBIMUA BBIPAKEHUSIMHU, BBIUMCICHMEM WX 3HAYEHUS MOTYT HE YAEpKHUBaThb MPaBUIIbHBIN
nopsiiok peiictBuil. [lpu ynpomienuun, npeodpa3zoBanuu BelpakeHui ydamuecs ¢ 3[IP He moryt
CaMOCTOSITEJILHO TIIPUHATH PEIICHUE O IIOCIEA0BATEIbHOCTH BBIIOJIHEHMS AeicTBUNA. KOHKpeTHOCTD
MBIIIJIEHHS OCJIOKHSAET YCBOCHHS HAaBbIKA PEIICHUs] yPaBHEHUMN, HEPABEHCTB, CUCTEMbI YPaBHEHHUH.
VM ManogoCcTyITHO COBEpIIEHHE 0OPATUMBIX ONEPAIHii.

Huskuii ypoBeHb pa3BUTHS JIOTHUECKMX ONEpaluid, HeI0oCTaTOYHas OO0OOLIICHHOCTD
MBILUIEHUS 3aTPyIHAIOT U3ydeHHe TeMbl «DyHKIUM»: Opu onpeaereHuu (yHKIMOHAIbHON
3aBUCUMOCTH, IIpM  ONMCAaHUM TIpaUuecKoll  CHUTyallud, HUCHOJNb3ys TIE€OMETPUUYECKHH,
anreOpandeckuii, (YHKIMOHAIBHBIN s3bIKM. Hepemko yuammecs He BUAAT Pa3HUIBI MEXKIY
o0acThio onpeneneHust QyHKINHA U 00JIaCThIO 3HAYCHHH.

Pemenue 3amad conmpsbkeHO C TPYAHOCTAMH OGOPMIIEHHMsS KpaTKOW 3amMcu, MPOBEACHUS
aHaJIM3a yCIOBHUS 3a/1a4H, BblieeHus cyuectBenHoro. O6yyqaromuecs ¢ 3[1P 3atpynustoTes cienarb
YMO3aKJII0YE€HHE OT OOIIEro K Y4aCTHOMY, HEPEIKO BbIOMPAIOT HEpallMOHAIbHbIE CIIOCOOBI PELLICHHUS,
MHOT/]a OIPaHUYMBAIOTCS MAHUITYJSILUSIMU C YU CIIAMHU.

IIpn wu3yueHum reomerpuueckoro Mmarepuana oOyuatouguecss c¢ 3IIP crankuBaroTcs c
TPYZHOCTBIO JI€JIaTh JIOTMYECKUE BBIBOJBI, CTPOUTH IIOCIIENOBATEIbHBIE paccykaeHus. Hermpounsie
3HaHUSI OCHOBHBIX TEOPEM TI'€OMETPUU MPHUBOAMT K OUIMOKaM B pEIIEHUMHM M€OMETPUYECKHUX 3ajad.
OOyuaronmecss MOTYT MOAMEHHUTH (HOpMYJy, HENPAaBHIBHO NMPUMEHHUTH Teopemy. K cepbe3HbIM
olIMOKaM B PEIIEHUH 3a7a4 PUBOAST HEAOCTATOYHO Pa3BUTHIE IPOCTPAHCTBEHHBIE MPECTABICHUS.
VM cl0HO BBINOJHUTH YEPTEXK K YCIOBHIO, B MHUCbMEHHBIX paboTaXx OHU HE MOTYT IPUBECTU
OOBSICHEHUE K YEPTEXKY.

TouHOCTh 3alIOMUHAHMSA M BOCIPOU3BEIECHUS Y4eOHOIO MaTepuana CHUKEHbI MO MPUYHMHE
cJ1a00CTH MHECTUYECKOM AESITENbHOCTH, CykeHHs o0bema namsatu. O6yuatonumcs ¢ 3I1P tpebyercs
0osbllle BpEMEHM Ha 3akKpeluieHue MaTepuana, akTyalu3alus 3HaHUM 1o omope Ipu
BOCIIPOU3BE/ICHUU.

Jlnist mpeoioeHust TPYAHOCTE! B M3y4eHUH yueOHoro nmpeamera «MaremaTrkay He00Xoquma
ajanTanus ooObeMa 1 Xapakrepa ydeOHOro MarepHasa K 03HaBaTeIbHbIM BO3MOKHOCTSM YUalUXCs
¢ 3IIP. Cnenyer yueOHBIM MaTepuan MPETNOJHOCHTh HEOONBIIMMH TMOPIUSMU, YCIOXKHSS €ro
MIOCTETIEHHO, U3BICKMBATh CIOCOOBI aJanTallii TPYJIHBIX 3aJaHUl, HEKOTOpPbIE TEMbI /JaBaTh Kak
03HaKOMMTEJIbHBIE; UCKIKYAaTh OTIENIbHBIE TPYJAHBIE J10KA3aTEIbCTBA; TEOPETUUYECKUI MaTepuain
PEKOMEHIYETCSI HM3ydaThb B IIPOLIECCE NPAKTHUYECKOM JESITENBHOCTH 110 PELIECHUIO 3a]ad.
Oprannueckoe €JUHCTBO IPAKTHUYECKOM W YMCTBEHHOW [EATENbHOCTH YYalIMXCi Ha YpoOKax
MaTEeMaTHKU CHOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOEHMIO Oa3MCHBIX MaTeMaTHYEeCKHX
3HaHUN U YMEHHM.



esn u 3a1aun u3yuyeHust yueOHoro npeamera «MareMmaTuka»

HpI/IopI/ITeTHHMI/I yeuAamu O6y‘IeHI/I$I MaTeMaTHKe B 5—9 Kjaccax sSBIISIIOTCS:

® (opmupoBaHME  IEHTPAIbHBIX  MAaT€MaTHYECKUX  IMOHATUH  (YKCIIO,  BEIMYMHA,
reoMerpuueckas (Qurypa, nepeMeHHas, BEpOATHOCTb, (YyHKIHA), OOECIEUNBAIOIINX
MIPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MATEeMAaTUYECKOTro oOpa3oBaHMs OOy4arouuxcs c
311P;

® poageaenue odyyaromuxcs ¢ 3[1P Ha ZOCTYTHOM U1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKH U OKPY’KAIOIIEro MHpa, MOHUMAaHNEe MAaTEeMaTHKU KaK 4acTHU OOIIEH KyJIbTYpbl
4eJI0BEUECTBA;

® pa3BUTHE MWHTEIUIEKTYaJIbHBIX M TBOPYECKUX cHocoOHocTell oOyuatomuxcst ¢ 3IIP,
[IO3HABATEIIbHON AKTUBHOCTH, MCCJIENOBATEIIbCKUX YMEHHMM, KPUTUYHOCTH MBIIUICHMUS,
MHTEpEeca K U3YUCHHUIO MAaTEMaTHKU;

® ¢opmupoBaHue (PYHKIMOHAIBHOM MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHS pPacIO3HABATh
IPOSIBICHUS MaTeMaTUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHbIX
KU3HEHHBIX CHUTyallUsAX W TP HM3YYCHHUU JPYTHX YYEOHBIX MPEIMETOB, IPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (pOopMyIMpOBaTh MX Ha S3BIKE MATEMATHKH U CO3/1aBaTh
MaTEMaTUYECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN MaTEMaTUYECKUI anmapar JUisl pelIeHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/lay, WHTEPIPETUPOBATH M OLEHUBATh IIOJIyYECHHBIC
pe3yJIbTaThI.

JloctuxeHnue 3Tux Leine 00ecrneynBaeTcs pelieHUeM CIeIyIOIMNX 3a0ay.

" (GopmupoBath y obOyuaromuxcsi ¢ 3[1P HaBpikM y4eOHO-TIO3HABATEIBHOU NE€ATEIHHOCTH:
IUTAaHUPOBaHUE pPAOOTHI, MOMCK pAaIlMOHAIbHBIX MYTEH €€ BBINOJIHEHMS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

® CcrocoOCTBOBaTh MHTEIJIEKTYaJIbHOMY Ppa3BUTHIO, (DOPMHUPOBaTH KauecTBa, HEOOXOIUMbBIE
YeJIOBEKY Ul TIOJIHOLIGHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbBIE
MaTEMaTUYECKONM  JNEATEIbHOCTU:  SICHOCTH W TOYHOCTH  MBICIH,  HMHTYHIHH,
IPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIIOCOOHOCTH K MPEOA0JIEHUIO TPYTHOCTEH;

" (opmupoBaTh KIHOYEBbIE KOMIETEHIMM Y4YalUXCS B paMKax HpeIMETHOW 00JacTh
«MaremaTtuka u ”HGOpMaTHKa»;

® pa3BUBATh MOHATHIHOE MbllIeHUs oOy4atomuxcs ¢ 311P;

® OCYHIECTBJISITH  KOPPEKIIMIO TO3HABATENBHBIX TporeccoB oOydarommxcs ¢ 3I1P,
HEOOXOUMBIX /Il OCBOEHUS MPOTPaMMHOI0 MaTepuaia 1o yueOHoOMy MpeMETY;

® mpeaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIIMM 0Opa3oBaTeIbHBIX IE(UIIMTOB B OCBOCHUU
IPEIIECTBYIOLIET0 MPOrpaMMHOro MaTepuana y oOyyatomuxcs ¢ 3I1P n HegocTaTkoB B MX
MaTEMaTHUYECKOM Pa3BUTHH;

® chopMHpOBaTh YCTOWYUBBIN HHTEPEC yUAIIUXCS K TPEIMETY;

® BBISBJIATH M pa3BUBATh MaTeMaTHUYECKHE U TBOPUYECKUE CIIOCOOHOCTH.

OCHOBHBIE JTUHHUM COAEPKaHUA Kypca MaTeMaTHKH B 5—9 knaccax: «Hucna U BIYUCICHUS Y,
«AnreOpa» («AnreOpanueckue BBIPAKEHUS», «YPaBHEHHS U HEPABEHCTBA»), «DYHKIUNY,
«T'eomerpusi» («I'eomerpuueckre QUIYpbl M HX CBOHCTBay, «VI3MepeHHe reoMeTpruuecKux
BEJIMYMHY»), «BeposITHOCTh U cTaTUCTHKA». /[aHHBIE TMHUM Pa3BUBAIOTCA MAapaJUIENbHO, KaKIas B
COOTBETCTBUHM C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHUCHMO OJIHA OT JPYroil, a B TECHOM
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KOHTakTe W B3aumojeiictBuu. Kpome »3Toro, ux oOBEIUMHSET JIOTMYECKash COCTABIAIOIAs,
TPaJMLIMOHHO IIPUCYINAs MaTEeMaTHUKE W IIPOHMU3BIBAIOINAS BCE MaTEMAaTUYECKUE KypChbl U
coaepkarenbubie TuHIA. ChopmynupoBanHoe B DesiepaibHOM rOCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO o0O0mero oOpa3oBaHUs TpeOOBaHHE «yMETh OIEPHPOBATH IMOHITUIMU:
ONpelIe]ICHUE, aKCMOMa, TEOpEMa, J0Ka3aTelIbCTBO; YMEHHUE PACIO3HABATh MCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, IPUBOIUTH IPUMEPHI M KOHTPIPHUMEPBI, CTPOUTHh BBICKA3bIBAHWS W OTPULIAHUSA
BBICKa3bIBaHUI» OTHOCUTCS KO BCEM KypcaM, a (GOPMUPOBAHKE JIOTHYECKUX YMEHHH pacrpeaensercs
0 BCEM rojilaM 00ydYeHUsl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsI.

Conepxxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJlbTaTaM OCBOCHUS
[TpumepHoii paboueit mporpaMmsl, pacupeenEHHBIM 110 To1aM 00y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BollpocaM oOyuaromuecss oOpalajinch
HEOJJHOKpPATHO, YTOOB! OBJIQJICHUE MATEMaTHYECKUMH MOHATHSIMU U HaBBIKAMU OCYILECTBIISAIOCH
MOCJIeIOBATENBHO U MIOCTYNATEIbHO, C COOIOACHUEM TPUHITUIIA IPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS
BKJTIOYAJICh B OOIIYIO CHCTEMY MaTeMaTHYECKUX MpeacTaBieHnii odyqaromuxcs ¢ 3I1P, pacmmpsis
u yrinyonsas e€, oOpa3ys NpOYHbIE MHOXECTBEHHbIE CBs3M. OOIMe IEeau H3ydyeHHs y4eOHOro
npeamera «MaremaTtuka» npenctasieHsl B [IpuMepHoil paGoueil mporpaMMe OCHOBHOTO OOILEro
oOpa3oBaHHs.

Oco0eHHOCTH 0TOOpA U AIaNTANMH Y4eOHOI0 MaTepHuaJia o MaTeMaTUKe

OO6yuenne ydyeOHOMY mpeamery «MaTemMaTHKa» CTPOUTCS Ha CO3JaHUHM ONTHUMAJbHBIX
YCJIOBHUH JJI1 YCBOEHHUS MPOrpaMMHOro marepuana odyuaromumucs c¢ 3IIP. bonbioe BHUMaHue
yaensiercss orbopy y4yeOHOro Martepuaiga B COOTBETCTBHUM C NPUHIUIOM JIOCTYIHOCTU IIpH
COXpaHeHHH o0IIero 06a30BOT0 YPOBHS, KOTOPBIH JOIDKEH IO COAEP)KaHUI0 U 00beMy OBITh
aZlanTHPOBaHHBIM 1 oOydatonuxcsi ¢ 3[IP B cOOTBETCTBUM € MX OCOOBIMH 0Opa30BaTENbHBIMU
notpeOHocTsAMU. CrieryeT 00aer4uTh oBlajieHue Matepuanom odydatouiumucs ¢ 3[1P nocpencrsom
€ro JeTalbHOr0 OOBSCHEHUS C CHCTEMaTHYECKUM IIOBTOPOM, MHOTI'OKPAaTHOM TPEHHPOBKU B
MIPUMEHEHNUU 3HaHUH, UCTIONb3YsI IPUEMBI aKTyalln3aluy (BU3yallbHas Oopa, MaMsaTKa).

[TpumepHas nporpamma npeaycMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHHMN:
yMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEJICHUH, BHIHECEHHE OT/I€IbHBIX TEM MJIM LIEJIBIX Pa3JIeoB B
MaTepuaibl Aji1 0030pHOro, 03HAKOMHUTEILHOTO U3yUYEHUSI.

HN3menenns nporpammsl B 5-9 Kiaccax

Mamemamuka 6 5 u 6 knaccax

B o3HakoMHTENBHOM IIIaHE PEKOMEHAYETCS M3ydaTh cCleayromue TeMbl: «Pumckas
HyMepauus», «PaBuble purypsy, « {ununap, konyc, mapy, «Kyo»,

«IIpsmoyronsHbIN napaienenunen», «llepemelienne o KOOpAMHATHON IPSIMOW,

«Monynb uucna», «Hucnosele mpoMexyTkn»; «Macmrad» (uzydaercs B Kypce «['eorpadus»);
«300paxkeHre reoMeTpuuecKuX (QUTYp Ha HEIMHOBAHHOW Oymare C HMCIOJb30BAaHUEM ITUPKYIIS,
JMHENKH, YTOJIbHUKA, TPAaHCIIOPTUPay, «JlJInHa okpyxHOCcTN», «[lnomans kpyra», «llapamiensasie
npsambeiey», «llepnenaukynsapHsle npsMbie», «OceBas M LEHTpaJbHAs CUMMETPUM» (M3y4yaeTcsl B
Kypce reoMeTpui); «beckoHeuHble mepuonyecKue AecaTuyHble Apoou. JlecaTnuHoe mpuoOImKkeHue
OOBIKHOBEHHOU IPOOM» (M3ydaeTcs B Kypce ainreOpsl).

CrnenyeT yMEHBIIUTh KOJIMYECTBO YacOB Ha Clenylolue TeMbl: «PelleHne Jorudeckuii
3amau», «JlnmuHa otpeska», «llkanbl»y, «PacnpenenuTenbHbId 3aKOH YMHOXKEHHS», «3allucCh
MPOU3BEACHUS ¢ OYKBEHHBIMH MHOXUTEIAMNY, «IlocTpoeHne kKoHUTypanuii U3 yacteil mpsMoid,
OKPY>KHOCTH Ha HEJIIMHOBAaHHOW M KjeT4arod Oymare», «Jlenmurenu u kpaTHbie. [IpusHaku
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nenuMocTny, «HanbGonpmmii oOuuii 1enuTens U HauMeHbIee 001Iee KpaTHoe. [lenMMoCcTb CyMMBI
u nipousBenieHus». «IIpuBenenue npodu K HOBOMY 3HaMeHaTtemoy, «HaxoxkaeHne 4acTu 1eaoro u
[[EJIOTr0 MO ero 4actuy». «OKpyrieHne NeCATUYHBIX NpoOeiy. «Pemienne 3amad mepedopoM Bcex
BO3MOKHBIX BapuaHTOB». «CocTaBiieHHE€ OYKBEHHBIX BBIPQXEHUN 10 YCIOBUIO 3aJaun».
BricBoOOAMBIIIIECS YaChl MOYKHO HCITOJIB30BAaTh HA TIOBTOPEHHE (B HaYaje U KOHIIE y4eOHOTO To/a),
Ha W3y4YeHHEe HauOoyiee TPYIAHBIX M 3HAYMMBIX TeM: B V KJacce — Ha pEIICHHE ypaBHCHUH,
MpuBeJIeHHEe JpOoOM K HOBOMY 3HAMEHATENI0, YMHOXXCHHE M JIeJICHUE ACCATHYHBIX ApOOCH,
u3mepenue yrioB; B VI kiacce — NEHCTBUS C TMOJIOKUTEIBHBIMU U OTPULIATEILHBIMU YHUCIIaMH,
pelIeHre YpaBHCHUM, CI0KCHUE W BBIYUTAHHME YMCEIN, COACPIKAIIUX Iy U JPOOHYIO 4acTh, HA
YMHOKEHUE U JISTICHHE OOBIKHOBEHHBIX JIPOOECH.

Anzeopa

B 03HakoMUTENIBHOM IIJIaHE PEKOMEHIYETCA U3y4aTh clieiyroliue TeMbl: « MppannoHaibHbie
yucna. [lefictBurensHbie unciia», « CpaBHEHUE JEHCTBUTEIBLHBIX Ynces, apuPMETHISCKUEe JEHCTBUS
C JCHCTBUTEIBHBIMU YHCIaMKu», «Haxoxnenue mpuOIMKEHHBIX 3HAUYEHUM KBAJIPATHOTO KOPHS»,
«Teopema Buera», «PemeHns ypaBHEHMI TpeTbed M 4YETBEPTOM CTEIEHEW pA3JIOKEHUEM Ha

MHOXUTENN», «DyHKUUSA Y =& u ee rpadux», «llorpemrHocTh ¥ TOYHOCTH MPHUOIMHKEHUS,
«YeTtHple U HedeTHBIe QyHKIMM», «DyHKIHA y=X"», «DyHKIHA y= ax’, ee TpaQUK U CBONCTBA.
I'paduku GyHKIMii y= ax® + n u y=a(x-m)2, «YpaBHEHHE C ABYMS NMEPEMEHHBIMU H €To TpaduKy,
«I'paduueckuii cocod peuieHus: CucTeMbl ypaBHEeHUN, «300paskeHne 4ieHOB apu(MeTHIeCcKoi u
FEOMETPUYECKOM MPOrpecCMid TOYKAMU HA  KOOPAMHATHOM  IUIOCKOCTH. JIMHEHHBIA U
AKCIIOHEHIMATIBHBIA pocT. CI0KHbBIE IPOLEHTHI.

Cnenyer yMEHBIINTh KOJMYECTBO YAaCOB Ha u3yueHue teM: «DopMyibl», «JlokazarenbcTBo
TOXJIECTBY», «JIMHEeHOe ypaBHEHHE C ABYMS HEM3BECTHBIMIUY, «I'paduKk TUHEHHOTO ypaBHEHUS C
IBYyMsI TepeMeHHbIMUY, «I'paduueckoe pelleHHe TUHEHHBIX YpaBHEHUHW U CHCTEM JIMHEWHBIX
ypaBHEHHUI», «CBOWCTBA KBaIpaTUYHOU (DyHKIIUNY.

BricBoOOAMBIIIKECS YAaChl PEKOMEHYETCSl UCIIONIb30BaTh: AJIs JIydllei mpopaOoTku Hanbosee
BAXHBIX TeM Kypca: «Pemenue ypaBHeHwuil», «Pemenue cucrem ypaBHeHMiID», «COBMECTHBIE
neucTBus ¢ aApoOsmu», «lIpumeHeHue CBOMCTB apu(pMETHYECKOrO KBAJAPaTHOTO KOPHs»; Ha
MIOBTOPEHHE, pellIeHue 3a1a4, peoOpa3oBaHUe BHIPAKEHUH, a TAKXKE HA 3aKperyieHue U3yYeHHOIro
Marepuana. I'eomempusn

CrnenyeT OCHOBHOE BHMMAHHE YAETUTh MPAKTUYECKON HaNpaBICHHOCTH Kypca, UCKIIOYHUB U
yIPOCTUB HauboJiee CIOXKHBIN JIUIsl BOCHPUATHS TeopeThuueckuil marepuan. Ha ypokax reomerpuun
HE00X0/IMMO MaKCHUMaJIbHO HCIOJIb30BaTh HAIJIJIHbIE CpeAcTBa OOy4YeHMsl, OOJbIIE NMPOBOAUTH
MPaKTUYECKUX PabOT ¢ ydalmuMucs, pemarh 3anadv. CTpoUTh pelieHue 3a/ay MpU MOCTOSIHHOM
oOpallleHuH K HarjasAHOCTH — PUCYHKaM U YepPTEeKaM.

O3HaKOMHUTENBHO AaTh TeMBL: « TeopeMbl U JOKa3aTENbCTBO. AKCHOMBIY, «J0Ka3aTeabCTBO OT
IIPOTUBHOTO», «CyIIEeCTBOBaHME U E€AWHCTBEHHOCTh MEPIEHAMKYJsApa K MpsaMoi», «Meron
reOMETpUUYECKUX MecT», «Merox yaBoeHuss wmenuanb», «Teopema Paneca u Teopema o
MPOIMOPLMOHANIBHBIX 0Tpe3kax», «LleHTp macc TpeyronbHuKay, «I3MeHeHne TPUTrOHOMETPUUYECKIX
byHKIMH nOpu Bo3pacTaHuu yraay, «Dopmynbl A paadycoB BIHCAHHBIX U ONHUCAHHBIX
OKPY>KHOCTEH MPaBUIIbHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE MpsAMOi», «JIBuxkenuey», «CBoncTBa
nBukeHus», «TeopemMa O NMPOU3BEAEHUM OTPE3KOB XOpA, TEOPEMBI O IMPOU3BEICHUM OTPE3KOB
CEKYILUX, TEOpPEMA O KBaJlpaTe KacaTeabHOW».

CnenyeT yMEHBIINTh KOJMYECTBO 4YacoB Ha wu3yueHue TeM: «CHMMETpUUYHBIE (QUTYPBHI.
OCHOBHBIE CBOICTBA OCEBOM cuMMETpUn», «L{eHTpanpHas cumMmerpusi», «llapanienbHblil mEpeHOCH,
«[ToBopot», «IIpeobpazoBanue momobus. [TogoOue COOTBETCTBEHHBIX 3IEMEHTOBY», «OCHOBHBIE
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3aj1a4M Ha MOCTPOCHUE C MIOMOIIBIO IUPKYJIS U JIMHEHKIY, «J[eKapTOBbI KOOPAUHATHI HA IIIOCKOCTHY,
«Perenne TpeyrosbHUKOBY, «[logobue Gurypy.
BpICBOOOIMBIIIHECS Yachl HCIIOJIb30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

Beposmnocmes u cmamucmuxa

B cBsi3u ¢ Tem, 4TO JaHHBIM KypC BBI3BIBACT HAMOOJIBIINE CIOXKHOCTH JJISi OOYYAOLIHXCS C
3[1P, cBsi3aHHBIE CO CHIDKCHHBIM YPOBHEM pa3BUTHS CIIOBECHOJIOTMYECKOrO MBIIIICHHUS, €ro
U3yUYCHHUE JOJDKHO CTPOUTHCS Ha 0A30BOM YPOBHE U JOCTYITHOM JUTS YYEHHKOB MaTtepuaiie. OCHOBHOE
BHUMaHHUE CIICAYeT YACIUTh pasliesiaM, CBS3aHHBIMH C MOBTOPCHHUEM MPOMICHHOTO MaTepHuaa,
YBCIIMYUTL KOJHUYCCTBO ynpa)i(HeHI/Iﬁ )51 SHI[aHI/If/’I, CBsA3aHHBIX C HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTBIO
00ydaromuxcsl.

HeoOxoauMo mepecMOTpeTh COACpKaHHE TEOPETHUECKOro Marepuaia M XapakTep ero
U3JI0KEHHS: TCOPETHUSCKUI MaTepuall PEMOAHOCUTh B MPOIIECCE PEIICHHUS 3a/1a4 U BBITIOIHCHHS
3a7[aHUil HATJSIIHO-TIPAKTHYECKOTO XapakTepa; He TpeOOBaTh BBIBOJA M 3AlIOMHHAHUS CIIOKHBIX
dbopMyJI, pelieHHs HECTAHJIAPTHBIX, TPYMOEMKUX 3amaHWil. P Tem criemyer u3ydarh B
O3HAaKOMHUTEIILHOM IUTaHE.

[lpumepHass mporpaMma MpeNOCTaBIsIeT aBTOPY pabodeld mporpaMMbel  CBOOOIY B
pacrpeieieHuy MaTepralia o 4eTBepTsM (TpuMecTpam). Pactipenenenue BpeMeH! Ha U3Y4YCHUE TEM
B TEUYCHHE YYEOHOrO rojila CaMOCTOATENBHO OINpeAessieTcss 00pa3oBaTeIbHON OpraHuM3anueil u
3aBUCHT OT OCOOeHHOcTed rpymmbl oOydarommxcsi ¢ 3[IP m mx ocoObix 00pa3oBaTelbHBIX
notTpeOHOCTEH.

IIpumepHblie BUaBI AesTeabHOCTH o0yuawmuxcs ¢ 3P, 00yciioBieHHbIE 0COOBIMHU
o0pa3oBaTeIbHBIMM NOTPEOHOCTAMH U 00ecrieYrBaloLiMe OCMbICJIEHHOE 0CBOCHHE
cojiepKaHuM 00pa30BaHMs MO MpeAMeTy

«MaTteMaTHKa»

Conepxxanue BHJIOB JesaTesnbHOCTH oOyuatomuxcsa ¢ 3IIP ompenensercs ux ocoObiMu
oOpa3zoBarenbHbIMU TIOTpeOHOCTSIMU. [lomumo mmpoko ucnonb3yeMbeix B OOIT OOO o6mmx st
BCeX 00YYaIOIIMXCS BUJIOB JIEATEIIBHOCTHU CIIEAYET YCHIINTh BUJIbI IEITETbHOCTH ClIEU(pUYHBIE IS
JAHHOM KaTeropuu aerei, o0ecreuynBaroIie OCMBICIEHHOE OCBOEHHE COJIepKaHus 00pa30BaHuUs 10
IIpeIMETY: YCUJIEHUE NMPEAMETHO-TIPAKTUYECKOM NeSTEIbHOCTH C aKTUBU3ALIMEN CEHCOPHBIX CUCTEM;
4yepeZ0BaHUE BUJOB JESATEIBHOCTH, 33JI€HCTBYIOIINX pPA3IMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOECHUE
MaTepuaja ¢ ONOpPOM Ha alrOpUTM; «IIOIIArOBOCTb» B M3YYEHHMH MaTepualla; HCIOJIb30BaHHE
JIOTIOJTHUTEIBHON BHU3YyalbHON OMOpPHI (CXEMbl, MAOJIOHBI, OMOpPHBIE TAOJIHIIBI); PEUEBOM OTUYET O
nporecce M pe3ysbTaTe JesTeIbHOCTH; BBINOJHEHHE CIEUUAIBHBIX 3aJaHHi, 00ecrednBaroInX
KOPPEKIHMIO PEryysiud y4yeOHO-TIO3HABaTEeNbHOM JESATeIbHOCTH U KOHTPOJb COOCTBEHHOI'O
pe3yibTara.

[IpumepHas TemaTudeckas U TepMUHOJIOrH4eckas jJekcuka coorserctsyer OOIT OOO.

Hns oOyuatomuxcst ¢ 3IIP cymiecTBeHHBIM SBISIIOTCS MPHEMbI pabOThl C JIEKCHYECKUM
MaTepHuaioM 1o npenmery. IIpoBoaurcs cnennanbHas paboTa MO BBEACHUIO B aKTUBHBIN CIIOBaph
oOy4aroluxcsi COOTBETCTBYIOIIEH TepMHUHOJOTMH. M3ydyaemble TepMHUHBI BBOASTCS  Ha
MIOJIMCEHCOPHOH ~ OCHOBE, 00s3aTelbHa BH3yalbHas MOJIEPKKA, alIrOPUTMBI  pabOThl €
OIIpEECIIEHUEM, OIIOPHBIE CXEMBI JIJISl aKTyaJINu3allui TEPMUHOJIOTHH.



MecTo yuyeOHOro npeamera «MaremMaTuka» B y4eOHOM ILIaHe

B coorBerctBuM ¢ ®DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHus yueOHbIi npeameTr «MareMaTHKa» BXOJUT B IPEAMETHYIO 00J1aCTh
«MatemaTnka U MHPOpPMATHKay U ABIsETCA 00s3aTeNbHbIM U u3yyeHus. B 5-9 knaccax yueOHbIN
npeamer «MaremaTuka» TPaJULMOHHO U3y4yaeTcs B paMKax CleIyroIuX y4eOHbIX KypcoB: B 5-6
Kjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anrebpa» (BKJIOYas 3JI€MEHTHI
CTaTUCTUKM M TeOpuM BepositHocTel) u «l'eomerpusi». Hacrosimeil nporpammoil BBOAWUTCS
CaMOCTOSITENIbHBIN Y4eOHBIN Kypc «BeposTHOCTD M CTATUCTHKAY.

Hacroseit nmporpamMmoii npegycMaTpyuBaeTcsl BblIEIEHUE B Y4eOHOM ILIaHE HAa M3y4YeHHE
MaTeMaTHKHU B 5—6 kjaccax 5 ydeOHbIX YacOB B HEJIENIO B TEUEHHE KaKJ0ro rojga odyyenus, B 7-9
KJ1accax 6 y4eOHBIX 4acOB B HEJICTIO B TEUCHUE KaXI0T0 Toja 00y4yeHus, Bcero 952 yueOHbIX yaca.

Conepxanne yuyeOHoro npeamera «Marematukay, nmpeacraBieHHoe B [lpumepHoii paboueit
nporpamMme, coorBerctByer ®I'OC OOO, IlpumepHoit ocHOBHOW 00pa3oBaTeNbHOMN IMporpaMme
OCHOBHOro oobmero oOpa3oBanusi, [IpuMepHONl aganTUpPOBaHHONH OCHOBHOW 00pa3zoBaTEIbLHON
IIporpaMMe OCHOBHOTI'O 0011iero o6pa3zoBaHus 00yUaroIIUXCs € 3aA€PXKKOM IICUXHUUYECKOTO PA3BUTH.

TemaTnueckoe IaHUPOBaHKUE YIEOHBIX KYPCOB U PEKOMEHAYEMOE paclpeielieHne y1eOHOTro
BPEMEHHU Ui M3YYCHHUS OTIENBHBIX TEM, IPENJIOKECHHbIE B HACTOSIIEH MporpaMme, Haa0
paccMaTpuBaTh KaK IPHUMEpPHbIE OPHEHTUPbI B IIOMOIIb COCTaBUTEII ABTOPCKOW paboueit
IporpaMMbl M MPEXKIE BCEro Yy4uTeno. ABTOp paboyeil mporpammbl BIIpaBe YBEJIWYHUTh
IPE/UIOKEHHOE 4YUCIO Y4YeOHBIX 4YacoB Ha TeMbl, TpeOyrouue Oojiee JUIMTENbHOTO H3Y4YEeHUs
obOyuaromumucst ¢ 3IIP, wiMm yMeHBIIMTH KOJNMYECTBO YacOB Ha TEMBI, H3y4yaeMble Ha
O3HAKOMHUTEILHOM YpoBHE. JlOMyCTHMO TakXke JIOKAIbHOE IepepacrpenesieHue U IMepecTaHOBKa
3JIEMEHTOB COZIEpP KaHUs BHYTPH JAaHHOTO Kiacca. KonnuecTBo mpoBepoUYHBIX padoT (TeMaTHUeCKui
Y UTOTOBBIM KOHTPOJIb KauecTBa YCBOGHHs y4eOHOro MaTepualia) M UX TUN (CaMOCTOSTEIbHBIE U
KOHTpOJIbHBIE palOOThI, TECThI) OCTAIOTCA Ha YCMOTpPEHHE YuuTens. Takxke Y4yuTeldb BIIpaBe
YBEIMYHTH WM YMEHBIIUTD YMCIIO YI€OHBIX 9acoB, OTBEACHHBIX B [IpuMepHOii paboueit mporpamme
Ha 0000IIeHHe, TOBTOPEHHUE, CUCTEMATH3AIMI0 3HAHUM oOywaromuxcs. ETWHCTBEHHBIM, HO
NPUHIUIHNAIBHO BaXXHBIM KPUTEPUEM, SBISIETCS JOCTHIKEHHE Pe3yJIbTaTOB 00y4eHUs!, yKa3aHHbIX B
HaCTOsILEeH porpaMme.

[MPUMEPHASI PABOYASA TIPOTPAMMA VYYEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Ienn usydyenus: yueOHOro Kypca

[IpuoputeTHbIME LIENAMU 00yUEHHUsI MaTEMAaTUKE B 5—6 Kilaccax SBISIOTCA:

" [poJoJKeHHEe (OPMUPOBAHUS OCHOBHBIX MaTEMAaTUYECKUX MOHATUN (YHCIIO, BEJIWYUHA,
reomeTpuueckas (Gurypa), 0OECIEUYMBAIOMIUX MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTH
MaTeMaTHUYeCKOro oOpa3oBaHUs 00yUarOIINXCS;

" pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPUYECKHX crocoOHocTel oOydarommxes ¢ 3I1P,
MO3HABATEJIIbHON aKTUBHOCTH, HCCIIEIOBAaTENIbCKUX YMEHHM, HHTepeca K HU3YUYECHHUIO
MaTeMAaTHUKH;

® poageaenue odyyaromuxcs ¢ 3[1P Ha 7OCTYyTHOM JU1 HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEMaTHUKHU U OKPYKAIOILIEro MUpPA;
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® ¢dopmupoBaHue (YHKIHMOHATBHONH MaTEMaTHUECKONH I'PaMOTHOCTH: YMEHHS paclio3HAaBaTh

MaTeMaTH4ecKue OOBEKTHl B pPEabHBIX >KU3HEHHBIX CUTYAIHAX, HPUMEHSITh OCBOCHHBIC

YMEHHUSI JUIS PEUICHUs IPAKTUKO-OPUEHTHPOBAHHBIX 33124, HHTEPIPETUPOBATH TIOTyUYCHHBIE

pE3yJBTaThl U OLICHUBATh MX Ha COOTBETCTBUE MPAKTHUECKON CUTYAIHH.

OcCHOBHBIC JIMHUU COJCpXaHUS Kypca MaTeMaTUKU B 5—6 Kiaccax — apudmernyeckas u
reOMETPHUECKasi, KOTOpbIe Pa3BUBAIOTCS MApaUICIbHO, KAXJIash B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHaKO, HE HE3aBHCUMO OJIHA OT JPYTol, a B TECHOM KOHTAKTe U B3auMoJieiicTBUH. Takxke
B Kypce IPOUCXOIUT 3HAKOMCTBO C JIEMEHTaMH alreOphl M ONMCATENbHONW CTATHCTHKH.

N3zydenue apupmMeTuyecKoro MaTepraia HAUYMHACTCS CO CUCTEMATH3AIMK U Pa3BUTH 3HAHUN
O HaTypaJlbHBIX YHWCIAX, IOJyYEHHBIX B HayadbHOW mmiKoje. [Ipm 3TOM COBEpIIEHCTBOBAHUE
BBIUUCIIUTENIFHOW TEXHUKM M (OPMHUPOBAHUE HOBBIX TEOPETHYECKMX 3HAHUU COYETAETCS C
pPa3BUTHEM BBIYUCIUTENBHON KyJIBTYPbl, B YacCTHOCTH C OOY4YEHHEM IPOCTCUIINM MpuéMam
NPUKUIKHA U OLICHKU Pe3yJIbTaTOB BBIYKMCICHUH. M3ydeHre HaTypaIbHBIX YHCEN MPOIOIDKAeTCs B 6
KJIacce 3HaKOMCTBOM C HAaYAJIbHBIMU OHSATHSAMH TEOPHH ACTUMOCTH.

Jlpyroii KpymHBIA OJOK B colepkKaHHH apudmMeThdecko auHMH — 3To Apobu. Hawamo
M3y4eHUs] OOBIKHOBEHHBIX U JIECATUYHBIX Jp00eii OTHECEHO K 5 Ki1accy. DTO MepBblii 3Tal B OCBOCHUU
apo0eid, Korja NMPOUCXOAMT 3HAKOMCTBO C OCHOBHBIMH HAESMH, HNOHSATHAMH TeMbl. [Ipu stom
paccMOTpeHHe OOBIKHOBEHHBIX JpOoOEi B MOJTHOM O0BEME NMPEAIIECTBYET M3YUEHHIO IECSITUYHBIX
Apo0eid, 9To 11e1eco00pa3Ho C TOUKH 3PEHHs JIOTUKU W3JI0KEHHs YUCIOBOM JIMHUH, KOT/Ia IIPaBUIIa
JICWCTBUH C JIECATUYHBIMH JIPOOSIMH MOXKHO OOOCHOBaTh Y€ W3BECTHBIMU AITOPUTMaMHU
BBINIOJIHEHUS] JIEUCTBUH C OOBIKHOBEHHBIMHM JpOOSMHU. 3HAKOMCTBO C JECATUYHBIMH JPOOSMHU
pacIIMPUT BO3MOKHOCTH JUIS TOHUMAaHHS 00yYarOIIMMHUCS PUKIIAHOTO IIPUMEHEHHUS] HOBOM 3aIncH
IIPU U3YYEHUH APYTHX MIPEIMETOB U IPU MPAKTUYECKOM UCTOIb30BaHuu. K 6 ki1accy oTHeCEH BTOpOi
dTall B WM3YYCHHWH JApOOEH, TI/Je TNPOUCXOAUT COBEPIICHCTBOBAHME HABBHIKOB CpPaBHEHUS U
npeoOpa3oBaHus ApoOei, OCBOCHHE HOBBIX BBIYHCIHTEIBHBIX AITOPHTMOB, OTTAYHMBAHNE TEXHUKHU
BBIUUCIICHUH, B TOM UYHCIIe 3HAUE€HUI BBIpaXKEHUH, COlEepKAIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE
ApoOu, yCTaHOBJIEHUE CBSA3EH MEXIY HHUMH, PACCMOTPEHHUE NMPUEMOB pellIeHus 3a/1a4 Ha Jipoou. B
Hayasie 6 Kjlacca MPOMCXOIUT 3HAKOMCTBO C IMOHATHEM MPOLIEHTA.

OCOOEHHOCTBIO U3yUEHHUSI MTOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCEN SBISETCS TO, YTO OHU
TaK)Ke MOTYT pacCMaTpUBaThCS B HECKOJIBKO ATarmoB. B 6 kiacce B Hadane HM3YYCHUS TEMBI
«[lonoxxuTenpHble M OTpPHULIATENIbHBIE YMCIa» Bbaeisercs moareMa «llenmble umcna», B paMkax
KOTOpPOM 3HAaKOMCTBO C OTPHUIATENbHBIMH YHUCIAMH M JEHCTBUSMHM C TIOJIOKUTEIBHBIMUA U
OTPHUIATEIbHBIMHU YHCJIAMH TPOUCXOJUT HA OCHOBE COJCPIKATEIBHOTO MOAX0 . DTO MO3BOJISET HA
JOCTYITHOM YPOBHE MTO3HAKOMHUTH YYAIMXCS TIPAKTUIECKH CO BCEMH OCHOBHBIMHU MTOHATUSIMH TEMBI,
B TOM YHCIIC€ W C MPaBHJIAaMH 3HAKOB TPU BBHIMIOJIHEHUH apUPMETHUECKHX AeicTBUi. M3ydenne
palMoOHAIBHBIX YHCENT HA 3TOM HE 3aKOHUMTCS, a OyIeT MPOI0IHKEHO B Kypce ainredps! 7 Kiacca, 4To
CTaHET CIEAYIOIUM IPOXOJOM BCEX MPHUHIMIHAIBHBIX BOINPOCOB, TEM CaMbIM pa3JeIeHUue
TPYyZHOCTEH O00JerdaeT BOCHPUATHE MaTepHajia, a paclpelesieHHe BO BPEMEHH CIIOCOOCTBYET
MIPOYHOCTH PHUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHnH peIIeHnIo TEKCTOBBIX 3a/a4 B 5—6 Kilaccax UCHOJIb3YIOTCs apu(METHUYECKHE
npuémsl petieHus. TeKcToBbIe 3a/1auH, pelaeMble IpU OTPaOOTKE BEIYMCIUTEIbHBIX HABBIKOB B 5—
6 Kiaccax, pacCMaTpHUBAIOTCS 3a/layM CIEAYIOUIMX BMJOB: 3aJjauyd Ha JIBUKEHHE, HA YacTH, Ha
MOKYTIKH, Ha pabOTy W MPOU3BOIUTEIHLHOCTh, HA MPOILEHTHI, HA OTHOILICHUS U mporopii. Kpome
TOT0, 00YyYaroNIHecs: 3HAKOMATCS C MPUEMaMH PEIICHHS 3a/1a4d 11epedopoM BO3MOXKHBIX BapHAHTOB,
yudatcst paboTath ¢ nH(pOpMaIMe, TpeCTaBICHHON B opMe TabIHIl WM AUATPAMM.
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B Ilpumepnoii paboueii mporpamme MpeayCMOTPEHO (OPMHUPOBAHUE IMPOTEIACBTHYCCKUX
anreOpandyeckux MpeacTaBIeHUH. bykBa Kak CHUMBOJ HEKOTOPOrO YHCJIA B 3aBUCHUMOCTH OT
MaTeMaTH4YeCKOr0 KOHTEKCTa BBOJUTCS IOCTEIIEHHO. byKBEHHas: CHMBOJIMKA IIUPOKO UCIIOJIB3YETCS
MPEX/Ie BCEro JUIA 3alUCH OOLIMX YTBEPXKICHUW M TpeIoKEeHUH, (GopMyi, B YaCTHOCTH IS
BBIUHCIIEHUS] TEOMETPUUECKUX BEIUUNH, B KAYECTBE «3aMECTUTEIS» YUCIIA.

B kypce «Maremaruku» 5—6 K1accoB IPEICTaBICHA HarJsiJHas T€OMETpUs, HalpaBlIeCHHAs
Ha pa3BUTHE 00Pa3HOT0 MBILIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOpakeH!s1, N300pa3UTEIbHBIX YMEHHH.
OTO0 BaKHBIN 3Tall B U3YYEHUH T'€OMETPUHU, KOTOPBIM OCYIIECTBISAETCS Ha HArJISAHO-IIPAKTUYECKOM
YpOBHE, ONHMPAECTCA Ha HarJsSAHO-00pa3HOE MbIIICHHE 00ydarommxcs. bombimas poib OTBOIUTCS
MPAKTUYECKOH JIEATENBHOCTH, OTIBITY, SKCIEPUMEHTY, MOJeInpoBaHui0. OOydaronirecs 3HaKOMSTCS
C TEeOMETpPUUYECKMMM (UIrypaMH Ha IUIOCKOCTM M B IIPOCTPAHCTBE, € HX NPOCTEHIINMHU
KOHUrypausMy, ydyaTcs U300paxkaTb UX Ha HEIMHOBAHHOMU U KJE€T4YaToi Oymare, paccMaTpUBaIOT
UX NpOoCTedlMe cBOWCTBA. B mponecce u3ydeHHs] HArIsAHOW I'€OMETPUU 3HAHHWS, ITOJYYCHHBIE
00y4aromyMUCs B HAa4aIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS M PACIIHPSIOTCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CormacHo yuyeOHOMY IUIaHy B 5—6 KjaccaX H3y4yaeTCs HMHTETPHUPOBAHHBIA MPEAMET
«MaremaTHiKa», KOTOPBIH BKIIIOUAeT apu(pMETHUECKUI MaTeprail U HarasAHy0 T€OMETPHUIO, a TAKKE
IIPONEIEBTUUECKUE CBEICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Hadyajla OMMCAaTeIbHOW CTATUCTHKH.

VY4eOHblil I1aH Ha U3yUYEHHE MaTeMAaTUKU B 5—6 Ki1accax OTBOJUT HE MEHee 5 yueOHbIX YacoB
B HEJICNIO B TEUEHUE KKIOT0 rojia 00y4yeHus, Bcero He MeHee 340 y4eOHBIX 4acoB.

Conep:xanue yueOHOro kypca (1o rogam o0y4eHmus)

S KJIACC

Hamypanvusie uucna u nyno

Hatypanbnoe uncno. Pan Hatypanbnbix uncen. Hucno 0. M300paxeHne HaTypaibHBIX YHCEN
TOYKaMH Ha KOOPJUHATHOM (YMCIIOBOI) MPSMOM.

[TosunmoHHass cucreMa CUUCIeHUs. Pumckas Hymepayus Kax npumep HeNno3UyuoHHOU
cucmemvl cuucnenus®. JlecATHuHas cUCTEMa CYUCIEHHS.

CpaBHeHHE HaTypaJIbHbIX 4YHCEJNl, CpaBHEHHE HATypaJbHBIX dYucenl ¢ HylIEéM. CrnocoOsl
cpaBHeHUs. OKpyTIJIEHHE HaTyPAJIbHBIX YHACEI.

CnoxeHue HaTypaJIbHBIX YMCEJN; CBOMCTBO HYJIS IPH CIOKEHUN. BplunTaHne Kak JelCcTBHE,
0o0paTHOE CJIOXKEHUI0. YMHOXEHHME HaTypallbHbIX YHCEN; CBOMCTBA HYJIS W E€IMHUIBI TPH
YMHOXXEHUH. JleTieHne Kak AeHCTBHEe, 00paTHOE YMHOXEeHHI0. KOMITOHEHTHI IeHCTBHH, CBSA3b MEXKIY
Humu. [IpoBepka pesynbrarta apudmernueckoro aenctsus. [lepemectutenbHOe U codeTareabHOE
CBOMCTBA (3aKOHBI) CIOXKEHUS U YMHOXKECHHUS, pacnpeoenumenbHoe cGOUCMB0 (3AKOH) YMHOICEHUS.

Hcnonb3oBanue OykB aisi 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTa U 3alllCU CBOMCTB
apu(pMETHYECKUX JACHCTBHIM.

1 3nech u manee KypcMBOoM 0603HAYEHBI TEMbI, H3y4EHHE KOTOPHIX IIPOBOJUTCS B 03HAKOMHUTEILHOM IiaHe. ITenaror

CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4yaceMoro mMmarepuala.
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Henumenu u xpamuvle yucna, pasnoxkeHue Ha MHOXuTenu. [IpocTble U cocTaBHBIEC YHUCIHA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.

CreneHb ¢ HaTYpaJIbHBIM MTOKa3aTeNeM. 3alUCh YKCIa B BU/IE CYMMBI pa3psiIHBIX CIaraeMpIX.

UucnoBoe BbIpakeHHE. BplunMcieHne 3HA4YEHUM 4YMCIOBBIX  BBIPAXEHUMU; IOPSAIOK
BBITIOJTHEHUS AeicTBUiA. VIcronb30BaHNe MPU BRIYMCICHUIX EPEMECTUTENBHOIO U COUYETATEIILHOTO
CBOMCTB (3aKOHOB) CIIOKE€HUS U YMHOXXEHUS, pacnpeoeiumeibH020 C80UCMEa YMHONCEHUS.

Apodu

[IpencraBnenue 0o gpobu  kak  cmocobe 3alliUCh  4YacTu BEJIMYMHBI.
OoObikHOBeHHBIE Npodu. [IpaBunbHbIe 1 HenpaBuiIbHBIE ApoOu. CMemanHast 1po0b; IpeCcTaBICHNE
CMEIIIaHHOW ApoOH B BHJIC HETIPABUIIHHOW IPOOH U BBIJICIICHUE IIETI0M YaCTH YUCIIa U3 HeTIPaBUIIBHON
npobu. M3o0paxkeHue aApoOel ToYKaMH Ha YHCIOBON mpsmoi. OCHOBHOE CBOWCTBO ApOOH.
Cokpawenue opobeti. [Ipusedenue opoou k Hosomy 3namenamento. CpaBHEHHE TPOOCH.

CrnoxeHue u BerUTaHue Apo0eii. YMHOKEHHUE U IeeHue qpo0eii; B3aMMHOOOpaTHBIE JpoOu.
Haxoorcoenue wacmu yenoeo u yenoeo no e2o uacmu.

Hecstuunas 3anuck Apob6eii. [IpencraBnenue necsiTUUHON ApoOU B BHJIE OOBIKHOBEHHOM.
N3o06paxenue necaTHYHbIX ApoOei ToukaMu Ha YuciIoBOM psiMoid. CpaBHEHUE AECITUYHBIX APOOEH.

ApudmeTrnueckue IeHCTBUS ¢ JECATHUHBIME Ipo0sSiMu. Oxkpyenenue decimuyHulx Opooell.

Pemenne TeKcTOBBIX 3a/1a4

Pemenne TEKCTOBBIX 3a1a4 apuPMETHYECKUM CHocoOOM. Pewenue nozcuyeckux 3adau.
Pewenue 3a0au nepebopom ecex 603modcHvix eapuanmos. VIconb30BaHWE TPU PEHICHUHU 337134
TaOJIUI U CXEM.

Pemenne 3amau, copepkamux 3aBUCUMOCTH, CBSI3BIBAIOLINE BEIUYHHBI: CKOPOCTH, BpeMs,
paccTosiHUE; I1IeHa, KOJHMYECTBO, CTOMMOCTh. EJNMHMIBI HW3MepeHHs: Macchl, 00BEMa, IEHBI;
paccTosiHUsA, BpeMEHH, CKOpOCTH. CBS3b MEXIY €ANHUIIAMHA U3MEPEHUS KKOW BEIIMIHHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUIE TAOIUII, CTOJIOYATHIX JHArPaMM.

Harasininasi reomerpust

Harnsimaeie npeacrasienns o GUrypax Ha TIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIy4, Yo,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, KpyT. YTroJ. [IpsMoi, OCTpsIii, TylOW U pa3BEPHYTHIE YIJIBL.

JnuHa  oTpe3ka, METPUYECKHE EAUHULIBI JUIMHBL.  J[InHa JIOMaHoW, TMEepUMETP
MHOTOYTOJIbHUKA. I3MepeHre 1 moCTpOoeHre YTIIOB ¢ TIOMOIIbIO TPAHCTIOPTHPA.

Harnsoaeie mpencraBieHus o gurypax Ha MIOCKOCTH: MHOTOYTOJNBHUK; MPSMOYTOJBHHUK,
KBaJIpaT; TPEYTOJIbHUK, O pageHcmee Quyp.

N3obpaxkenue duryp, B TOM 4mclie Ha KiIeTdaton Oymare. Ilocmpoenue xoughueypayuil u3
yacmetl NPAMOU, OKPYICHOCMU HA HETUHOBAHHOU U Kiemuamol Oymaee. VIcTIOnb30BaHUE CBOWCTB
CTOPOH U YTJIOB MPSIMOYTOJIbHHUKA, KBaIpaTa.

[Tnomaas mMpsSMOYTOIEHUKA U MHOTOYTOJTBHUKOB, COCTABICHHBIX M3 MIPSIMOYTOJIBHUKOB, B TOM
grcie Guryp, n300pakE€HHBIX Ha KileT4aTol Oymare. EAMHUIIBI n3MEpeHus TUIoIa Iu.

Haenaonvie  nmpeocmasnenuss 0 npocmpaHCmeeHHvlX — uaypax:  NpsAMOY20JbHbli
napannenrenuneod, Kyo, MHo2ozpanHuxu. HM3zobpasicenue npocmeriuiux MHO202paHHUKo8. Pazeépmiu
ky6a u napannenenuneda. Cozoanue mooenell MHO202PAHHUKOS (U3 Oymazu, npoBoLIOKU, NIACTMUIUHA
uop.).

O0vém npsamoy2onbHo20 napaiieienunedda, Kyoa. Eounuyvl usmepenus oovéma.
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6 KJIACC

Hamypanvuwvie uucna

Apudmernueckue OeHCTBUS C MHOTO3HAYHBIMH HATYpaJbHBIMH YHCIaMU. YHCIOBBIC
BBIPQ)KEHUS, TOPAIOK JIEHCTBHIA, HCIOIb30BaHUE CKOOOK. Vcmosip3oBaHWe NpU BBIYUCICHHIX
[IEPEMECTUTENIBHOIO U COYETATEIIbHOIO CBOMCTB CIIOXKEHMSI U YMHOXKEHUS, PACnpeoenrumenbHo2o
ceoticmea ymHoxcenus. OKpyTieHUEe HaTypaJbHbIX YUCEIL.

JlenuTenu U KpaTHbIe YUCIA; HAUOOIbWUL 00WUIL Oenumenb U HauMeHbulee odujee KpamHoe.
Lenumocmv cymmul u npouzgedenusi. JleneHue ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAs! J1po0b, OCHOBHOE CBOWCTBO ApoOu, cokpaimieHue apoOeil. CpaBHeHHE U
yrnopsiiounBanue qpoOei. Perenne 3a1a4 Ha HAX0KACHNE YAaCTH OT LEJIOT0 U LEJIOrO 0 €ro YacTH.
JlpoOHOe umncIio Kak pe3ynabTaT neneHus. [Ipeacrasienne aecaTmaHol ApoOu B BUAC OOBIKHOBEHHOU
IpoOu U BO3MOXKHOCTb IPEACTaBICHUS OOBIKHOBEHHOH 1poOM B BUAE JeCITHUUHOM. JlecsiTuuHbIe
apoOu W MeTpudeckas cuctemMa Mep. ApHUPMETHYECKHE JEHCTBHS M YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSMHU.

OtHowenue. J[lenenue B AaHHOM OTHOIIEHUM. Macwma6, nponopuus. IIpumenenue
IIPONOPLMI IIPU PEILICHUH 3a]1a4.

[lonsaTne npoueHra. BrelunciaeHue NpoLeHTa OT BEIMYHMHBI M BEIUYMHBI 110 €€ MPOLEHTY.
BeipaxkeHue NpoLEHTOB AECATUYHBIMU ApoOsmu. Perienue 3amau Ha mnpoueHTHl. BripaxeHue
OTHOILICHUS BEJIMYMH B IIPOLEHTAX.

Ilonoscumenvuvie u ompuyamenvrovle HUCIaQ

[TonoxurenbHble U OTpULaTENbHbIE yncia. Llensle uncna. Moodyas uucna, ceomempuyeckast
unmepnpemayusi Mooyas yucia. V3o0pakeHue 4vucesNl Ha KOOPAMHATHOM mpsMoi. Yucnosvie
NPOMEINCYMKU.

CpaBHeHue uucen. Apudmerndeckue ASHCTBUS C MOJOXKHUTEIBHBIMH M OTPULIATEIEHBIMU
YHUCIIAMH.

[IpssMoyronbHas cucremMa KOOPAMHAT HA IUIOCKOCTH. KOOpIMHATBI TOYKM Ha IJIOCKOCTH,
abcrucca u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAMHATHOM MJIOCKOCTH.

bykeennvie eviparcenusn

[Ipumenenune OyKB Ui 3allICH MaTeMaTHUYECKUX BbIpaXeHUI M mpesiokeHuil. CBoiicTBa
apupMeTHuecKuX JeHCTBUN. ByKkgenHbie Gblpadicenus U uuciosbie noocmaHoéku. ByKBeHHBbIE
PaBEHCTBA, HAXOXKJICHHE HEM3BECTHOr0 KoMIOHeHTa. DopMyIbl; GOpMyIIbl TEpUMETpa U IUIOIMAAN
MPSIMOYTOJIBHUKA, KBaIpaTa, 00béma napaiieienunedd u Kyoa.

Pewenue mexcmoewvix 3adau

Pemennie TeKCTOBBIX 3anad apudMeTHYecKuM CrocoOoM. Pewenue no2uueckux 3a0ad.
Pewenue 3a0au nepebopom cex 803MOINCHbIX 6APUAHMOE.

Pewmenne 3amau, coaepKalux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIUYMHBI: CKOPOCTb, BPEMs,
paccTosiHuE; 11eHa, KOJINYECTBO, CTOMMOCTb; IPOU3BOIUTEIBLHOCTD, BpeMsl, 00bEM paboThl. EquHMIIE!
U3MEpPEHUS: MacChl, CTOMMOCTH; PAacCTOSHMsI, BPEMEHH, CKOpOCTH. CBS3b MeXAy €AVUHHMIIAMU
WU3MEPEHUS KaKO0M BEJIMUNHBI.

Pemrenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, IIPOITOPLIMOHAIIBHOCTBIO BEJINYUH, IIPOLEHTAMH;
peleHre OCHOBHBIX 3aj1a4u Ha JpoOu M MPOLEHTHI.

Oyenka u npukuoka, oxpy2ieHue pe3yivmama.

Cocmaenenue 6yK8eHHbIX 8bIPAICEHULL NO YCIOBUIO 3A0AYU.
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[IpencraBienue qJaHHBIX ¢ MOMOIIBIO TaOauI U quarpamMm. Cton0yarbie 1uarpaMMbl: YUTEHUE
U octpoeHue. UteHne KpyroBpIX AUarpaMMm.

Hacnaonan zeomempusn

Harnsinaeie npeacraBienus o GUrypax Ha IJIOCKOCTH: TOYKA, MpsiMast, OTPE30K, JIy4, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, YEeTHIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTh, KPYT.

Bzaumnoe pacnonosicenue 08yx npaMblX Ha NIOCKOCMU, NApalilelibHble NpsaMble,
nepneHouKyiapHule npsamvie. VIaMepeHne pacCTOSTHUN: MEX/1y IByMs TOYKaMHU, OT TOYKH JI0 TIPSIMOIA;
JUIMHA MapIIpyTa Ha KBAJAPATHOU CETKE.

W3mepenue u IMOCTPOEHHE YIJIOB C IOMOUIbIO TpaHCHOPTHpA. Buibl TpeyronbHHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJIbHBIA,  TYINOYTOJbHBIM;  paBHOOEAPEHHBIH, PaBHOCTOPOHHHM.
YeTbIpEXYroNbHUK, MPUMEPHl YETHIPEXYTONBbHUKOB. [IpAMOYroiapbHUK, KBaapaT: HCIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AMAroHalel. M3obpasiceHue 2eomempudeckux @uayp HA HeIUHOBAHHOU
bOymaze ¢ UCNONL308AHUEM YUPKYIA, JUHEUKU, Y2oabHuka, mpancnopmupa. llocTpoeHus Ha
KJIET4aTOM Oymare.

[Tepumerp MuoroyronpHuka. [loHsTHEe IO (UTYpBI; €AMHULIBI U3MEPEHHUS! TUIOIIA N,
[Tpubnmx€nHoe U3MepeHue wionanu Guryp, B TOM YUCIe Ha KBaapaTHOU ceTke. [Ipubausicénuoe
usmepenue OJUHbL OKPYHCHOCU, NIOWAOU KPY2d.

Cummempus.: yenmpanvbHas, ocesas u sepkanrvras cummempuu. Ilocmpoenue cummempuunvix
pueyp.

Haenaouvie npedcmasnenus o npocmpancmeenHulx gueypax: napaiieienuned, Kyo, npusma,
nupamuoa, KOHyc, Yununop, wap u cepa. Mzobpaxicenue npocmpancmeenuvix gueyp. Ilpumepsi
PA36EPMOK MHO202PAHHUKOS, YunuHopa u kovyca. Cozoanue mooenei npoCmpaHCmeeHHbIX guayp
(uz 6ymaezu, npo8oONIOKU, NAACMUIUHA U OD.).

Ionamue ob6véma,; edunuyvt usmepenus 0ovéma. O0vém npamoy2oIbH020 napaiienenuneod,
Kyoa.

ITPUMEPHA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA». 7- 9 KIIACCBI

Hean nzyvyenust yaeGHOro Kypca

Anrebpa sBIsSeTCS OOHUM U3 OMOPHBIX KYypCOB OCHOBHOW IIKOJBI: OHa OOecreYrBacT
W3Y4YCHHE APYTUX TUCIUIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO IIMKIIOB, €&
OCBOEHHE HEOOXOIUMO JUIsl MPOAOIKEeHUs 0Opa3oBaHUs W B MOBCEAHEBHOW >XKU3HU. PazButhe y
00yJaroNmuXxcst HAYYIHBIX MPEJICTABICHUHA O TIPOUCXOKICHUN
Y CYITHOCTH ajreOpandecKux aOCTpakIiHii, CIOCO0e OTPAKEHHSI MaTEeMAaTHUYEeCKOW HAYKOH SBICHHI
1 TIPOIIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMATUYECKOTO MOICTUPOBAHNUS B HAYYHOM TTO3HAHUN
U B TPaKTHKE CIOCOOCTBYeT (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBIIUICHUS,
HEOOXOAUMBIX JUIsl aJanTali B COBPEMEHHOM IH(poBoM obmecTBe. M3yuenue anreOpbl
€CTECTBEHHBIM 00pa3oM oOecreurBaeT pa3BUTHE YMEHHUS HAOJI0JIaTh, CPABHHBATh, HAXOJUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH  apryMEHTHPOBAHHO
000CHOBBIBATh CBOM JICUCTBUS U BBIBOIBI, OPMYIHUPOBAThH YTBEepkAeHUsA. OCBOCHUE Kypca anreOpsl
obecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS 00YYarOIIUXCS: OHH UCTIONB3YIOT IEAYKTHUBHBIC U
WHIYKTUBHBIE pacCyXJeHUs, OO0OOLIeHHEe M KOHKpETH3alluio, a0CTparupoBaHWE M aHAJIOTHUIO.
OOyueHnue anreOpe TMpeArnojaracT 3HAYUTEIbHBIH O0BEM CaMOCTOSTENHHOW JEATEIHHOCTH
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oOyJaromuxcsi, MO3TOMY CaMOCTOSITEIbHOE pEeUIeHHE 3a/ad €CTECTBEHHBIM 00pa3oM SBISETCS
peanuzanuen JesTeIbHOCTHOTO MPUHIIUIIA O0yUYeHUSI.

B crpykType mporpaMMbl yueOHOTO Kypca «Aredpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEIHHO-METOIMYCCKIE TUHUM: «YKciaa W BBIYUCICHHS»; «ANreOpanmueckue
BBIPAXKEHHS»; «YpaBHEHUs W HepaBeHCTBa»; «DyHkumm». Kaxmas W3 3THX COIEpKaTeNbHO-
METOANYECKUX JIMHUA pa3BUBACTCA HA MPOTSHKEHUM TPEX JIET M3YYEHHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasicb U B3aUMOJICHCTBYs C OPYIMMH €ro JMHUsAMU. B Xone u3yueHus Kypca
00ydaromuMcsl TIPUXOTUTCS JIOTUYECKU PACCYKIaTh, HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsI3W ¢ 3TUM 1enecooOpa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIONIME BCE OCHOBHBIC pa3lielbl MaTEMaTHYECKOro 00pa3oBaHUS W CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaroIIUMHUCA OCHOB YHHMBEPCAIBHOIO MAaTEMaTHYEeCKOro si3bIKa. TakuM 00pas3oM,
MOXKHO YTBEpXKJaTh, YTO COJEP>KATEJIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO Kypca «Auredpay
SIBJISIETCSI €70 MHTETPUPOBAHHBIN XapaKkTep.

Conepsxanue TUHUN «YucTa U BEIYUCICHUSD CIIYKUT OCHOBOM JUIsl JTAIBHEHIIETO N3y4YeHHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0yUaIOIIUXCS JTOTHUYECKOrO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHsI TO0Jb30BaThCS alNTOPUTMAaMM, a TakKe MPUOOPETECHUIO TMPAKTHUUYECKUX HAaBBIKOB,
HEO0OXOIUMBIX JIJIsl TOBCETHEBHOM KM3HU. Pa3BUTHE MOHITHS O YMCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C
palMoOHAJIBPHBIMA W HMPPAIMOHATBHBIMUA  YHCIaMH, (DOpPMHpPOBAHWUEM  MPEACTABICHUH O
JEUCTBUTEILHOM YHCJIE. 3aBEPIICHHE OCBOCHHS YHUCJIOBOW JIMHHUM OTHECEHO K CTapIIeMy 3BEHY
o0mero oopa3oBaHusl.

Copep:xanue IByX anreOpandeckux JIMHUN — « AreOpandeckue BhIpaXeHUs» U « Y paBHEHUS
U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIMIUXCS MATEeMATHUYECKOTO arapara,
HEOOXOAMMOTO JJisi pEIICHHUs] 3aJad MaTEeMaTUKH, CMEXKHBIX TMPEIMETOB M  MPAKTHKO-
OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOM mIKoJie y4eOHBI MaTepuayll TPYNIHPYETCS BOKPYT
paloHaIbHBIX BBIpAKEHUU. AnreOpa IEMOHCTPUPYET 3HAUCHHE MAaTeMAaTUKH KakK S3bIKa IS
IIOCTPOEHHUS MAaTEMAaTUYECKUX MOJIETIEN, OTIMCAHUs ITPOLIECCOB U SIBJIEHUN peanbHOro Mupa. B 3amaun
oOydyeHust anreOpe BXOMAT TaKXke JaJbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOAMMOTO, B YAaCTHOCTH, JUIsi OCBOEHHUS Kypca WH(OPMATHUKH, W OBJIaJICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxkjeHuid. [Ipeo6pa3zoBanrne CUMBOIBHBIX (HOPM BHOCUT CBOM CHEIU(UUYECKUIA
BKJIaJ] B pa3BUTHE BOOOpaKeHHUs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanrie pyHKIMOHANBHO-TpadUIECKON TUHUH HAIIEIEHO Ha MOJyYeHHUE IIKOJIbHUKAMU
3HaHUN O (QYHKIHMAX KaK Ba)KHEUIEH MaTeMaTHUYeCKOW MOJEIH I OMUCAHUS M HCCIEIOBAHUS
pPa3HO-00pa3HBIX MPOIECCOB W SBJICHHN B mpupojae u odmectBe. M3ydeHue sTtoro marepuana
CIIOCOOCTBYET PA3BUTHIO y OOYYaIOIIMXCA YMEHHUS HCIOJIB30BAaTh PA3JIMUHBIE BBIPA3UTEIIHHBIC
CpeICTBa s3bIKA MAaTEeMAaTHKH — CJIOBECHBIE, CHMBOJWYECKHE, Tpadudyeckue, BHOCHT BKIAJ B
(dhopMUpOBaHHE TIPEJICTABICHHUIA O POJIM MATEMATUKU B Pa3BUTHH IUBUIU3AIUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMY miaHy B 7—9 Kilaccax M3ydaeTrcsi yueOHbIH Kypc «Anredpa», KOTOpPBIN
BKJIFOYAET CIIEAYIOIINE OCHOBHBIE pa3aeibl coaepkanus: «Uncia u BEIYUCIEHUs», « Alredpandeckue
BBIpOKEHUS», «YPaBHEHUS H HEPABEHCTBA», « DyHKITHIY.

VY4eOHbIi TIIaH Ha U3y4yeHue anreOpsl B 7-9 Kiaccax OTBOJUT HE MeHee 3 yueOHbBIX YacoB B
HEJZIEI0 B TEYCHHE KaXKI0T0 rojia 00yYeHHs, BCETo 3a Tpu roaa oOyueHus — He MeHee 306 yueOHbIX
YacoB.
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Conep:kanue y4ye0HOro Kypca (1o rogam o0y4eHus)

7 KJIACC

Yucna u eviuucnenus

PanumonanbHble yncia

JpoOu 0OBIKHOBEHHBIE M JIECATUYHBIE, IIEPEX0]] OT OJHON (POpMBI 3amHcu ApoOeit K JpyTroi.
[loHsATHE pPALMOHAIBHOIO YMCJIA, 3aIUCh, CPABHEHHUE, YIOPSAOYMBAHME DPALMOHAIBHBIX YHUCEI.
Apudmernueckne IeHCTBUS C palliOHAIBHBIMU YnciIaMu. Pemenue 3a1au u3 peanbHON NPaKTUKY Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTelieM: OIpe/esieHUe, MpeoOpa3oBaHUE BHIPAXKEHUN Ha
OCHOBE OIpE/IEICHUS, 3aIUCh OOJIBLINX YUCEI.

[IpoueHTsl, 3anKch NPOLEHTOB B BUE ApoOU KU IpoOH B BHUJE MPOLEHTOB. Tpu OCHOBHBIE
3a/la4¥ Ha IPOLEHTBI, PELICHHE 3a/1a4 U3 PEeaIbHON IIPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeanbHbie 3aBUCHMOCTH, B TOM  YHCIE IpsMas " oOpaTHast
IIPONOPLUUOHAIBHOCTH.

Anzeopauueckue svipasrcenus

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTMMBble 3HAa4YECHMS
nepeMeHHbIX. [IpeacTraBienne 3aBUCUMOCTH MEX/ly BETMUMHAMHU B BUe (popMyIibl. Beruncienus no
dhopmyam.

[IpeoOpa3oBanre OYKBEHHBIX BbIPAXKEHHM, TOXKJIECTBEHHO paBHBIE BBIPAKEHUS, IpaBHUiIa
npeoOpa3oBaHusl CyMM M IPOU3BEICHUMN, MpaBUia PAaCKPHITHS CKOOOK M NPHUBEAEHUS MOAO0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATypaJIbHBIM ITOKa3aTeseM.

OpnowieHnbl U MHOrowieHsl. CteneHb MHorouseHa. CiokeHue, BbIUMTAHUE, YMHOXKEHHE
MHOro4J€HOB. (DOpMyIbl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTOWJIEHOB HA MHOKHTEH.

Ypasnenua

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHUS YpPaBHEHUS, PAaBHOCUIBHOCTb
YPaBHEHHUH.

JIuneliHOE ypaBHEHUE C OAHOU TEPEMEHHOM, YUCIIO KOPHEN TMHEHHOTO YPABHEHHUSI, PEILICHHE
JIMHEWHBIX ypaBHeHHI. COCTaBJIEHNE YPAaBHEHMI MO YCIOBHIO 33/1a4i. Pelenne TeKCTOBBIX 3a/1a4 ¢
MIOMOUIBIO YPAaBHEHUI.

Jluneiinoe ypaenenue c¢ 06ymsa nepemenuvimu u e2o 2pagux®. CucTeMa JBYX JTHHEHHBIX
ypaBHEHMH ¢ IBYMsI IepeMeHHbIMU. Pelienne cucteM ypaBHEHHI crtoco6oM noicTaHoBKH. [Iprumepst
peuIeHus TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI.

Koopounamut u zpagpuxu. @ynkyuu

Koopannara Touku Ha mpsiMoil. YuciioBble MpoMexXyTKU. PaccTossHre MeX Iy AByMSI TOUKAMHU
KOOPJAMHATHOU IIPSIMOA.

2 351ech U asiee KypCUBOM 0003HAUEHbI TEMBbI, M3yYEHHE KOTOPBIX IPOBOJMTCS B 03HAKOMMTEILHOM IiaHe. Ilegaror
CaMOCTOSTEINIFHO OTpPENeNIieT 00bEeM H3y4aeMOro MaTepHraia.
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[IpssimoyronpHas cucrema koopauHat, ocu Ox m QOy. Abcumcca W OpIMHATa TOYKH Ha
KOOpAMHATHOM TMIockocTH. llpumepsl rpaduxoB, 3amaHHbIX Qopmynamu. UrteHue rpadukoB
peaNbHbIX 3aBUCUMOCTEM.

[onsarue pynkun. I'padux Gynkmun. CoiictBa pynkuuid. Jlunerinas Gpynkius, e€ rpapuk.
I'paduk dpysknum y = kx + b. I paguueckoe pewtenue nunetinvlx ypagHeHuti u cucmem JuUHeUHbIX
VPABHEHUII.

8 KJIACC

Yucna u éviuucnenusn

KBagparublii kopeHb u3 uucna. [lowamue 06 uppayuonanrvrHom uucne. [ecamuunvie
npubnudxcenus uppayuonanvelx uucen. CBOHCTBa apu(MeTHUECKUX KBaJpaTHBIX KOpHEH M uX
IIPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [leticmeumenvHvle yucia.

Crernenb ¢ 11eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3auch YKCa.

Anzeopauueckue evipasrcenus

KBanpaTHblil TpEXuiieH; pa3inokKeHne KBaApaTHOTO TPEXUICHA Ha MHOKUTEIH.

Anrebpanueckast apoOb. OcHOBHOE CBOWCTBO anreOpamyeckoi npobu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JICJICHHE aNreOpandecKkux Apooei.

ParyonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

Ypaeéuenus u nepagencmea

KBagpatHoe ypaBHeHue, (GopMyia KOpHEH KBaJapaTHOro ypaBHeHMs. leopema Buema.
Pemenne ypaBHeHU#l, CBOIAIIMXCS K JIMHEWHBIM U KBaapaTHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIE YPABHEHUS.

I'pauueckas unmepnpemayus ypasHeHuil ¢ O8YMsA NEPEMEHHbIMU U CUCHEM JUHEUHbIX
ypasHenuii ¢ 08yms nepemeHnnviMuy. IIpuMepsl pelieHns CUCTEM HEJIMHEWHBIX YpaBHEHUHN C ABYMs
IIEPEMEHHBIMH.

Permenue TeKCTOBBIX 3ajjayu anreOpandeckuM CrocoOOM.

HucnoBble HEpaBEHCTBA U MX CBOKCTBA. HepaBeHCTBO ¢ 0JHOM epeMeHHON. PaBHOCHIIBHOCTh
HepaBeHCTB. JIMHeilHble HepaBeHCTBA ¢ OAHOW MepeMeHHOH. CUCTeMbl JTUHEHHBIX HEPaBEHCTB C
OJIHOM NIEPEMEHHOM.

Dyukyuu

[Tonstue ¢ynxnuu. OOMacTh onpeAeneHus U MHOXKECTBO 3HaueHuM (yHkuuu. CriocoObl
3a1aHus QyHKIUI.

I'padux Gynkiun. Yrenue cBoiicTB ¢pyHkimu no e€ rpaduky. [Ipumeps! rpadhukoB GyHKIUA,
OTpa)KAIOIIUX peabHbIE IPOLECCHI.

@DyHKIUYN, OMUCHIBAIONIME MPSAMYI0O M OOpaTHYIO MHPOMOPLMOHAIBHBIE 3aBUCUMOCTH, HX

— 42 — 43 —
rpapuku. @ynkuuny ~ X >V = XLV = VX, Y=k, I pagpuueckoe
x

peuierue YypasHeHUuti U CUCTNEeM YPAGHEHUU.

9 KJIACC

Yucna u evluucieHus
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JlelicTBUTEIbHbIE YU CJIA

PanyoHaibHbIe YHCIA, UPPAYUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble OeCsmuyHble
opobu. Mmuooicecmeo  OelicmeumenbHbiX ducen, OelcmseumenbHble Yucia Kak OecKoHeuHble
decamuyHvle  Opobu.  Bsaumno  00HO3HAYHOE — coomeemcmeue  MexHcoOy  MHONCECMBOM
OeliCmeUmenbHblX Yucesl U KOOPOUHAMHOU NPIMOLL.

CpasHenue OelicmeumenbHblX Hucel, apupmemuyeckue OeUcCmsus ¢ O0eucmeumenbHbLMu
yucramu.

N3mepenusi, npudanKeHusi, OUEeHKHU

Pa3meprl 00bEKTOB OKPYXKarOIIEr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnnxEéHHOE 3HAUeHHE BEIMYMHBI, TOYHOCTb MNpUOMKEeHUs. OKpyIrieHue 4YuCell.
IIpukuaka 1 oLEeHKa pe3yJIbTaTOB BHIYMCICHUH.

Ypasnenus u nepasencmea

YpaBHeHus ¢ 0JHOH NepeMeHHOMH

JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBaJApaTHBIM. bUkBagpaTHoe
ypaBHeHUe. [Ipumepul peuwienuss ypasHeHul mpemvel u yemeepmou CmeneHel pasiodceHuem Ha
MHOICUMENU.

Pemenue 1poOHO-paliMOHaIbHBIX YPaBHEHHH.

Pemrenne TeKCTOBBIX 33249 AreOpandecKuM METOOM.

Cucrembl ypaBHeHM i

VYpaBHeHHE C JByMs TEpEeMEHHBIMH M ero rpaduk. PemeHuwe cucteMm ABYX IJIHMHEHHBIX
YpaBHEHUH C JByMs IEPEMEHHBIMU. Penienue cucreM AByX YpaBHEHMI, OJTHO U3 KOTOPBIX JIMHEWHOE,

a japyroe — BTOpoi cremenu. ['paduueckas HHTepHpeTans CUCTEMbl ypaBHEHUN C IByMs
MEePEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PemieHue cucrem JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW nepeMeHHON. KBanpartHole HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEpPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Dyukyuu

KBampatnunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI
mapaboJIbl, OCh CAMMETPHUH TTapaboITblL.

I'paduxu dynkmumii: y =kx, y =kx + b, y=x3y = VX,V = Ky ux caoiicrea.

Yucnogwvie nocnedosamenvnocmu

Onpenesnenue U cocodbl 3aJaHUS YUCJIOBBIX NOC/I€10BaTeIbLHOCTEMH

[ToHsiTHE YKMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHHE MOCIEI0BATEIBHOCTH PEKYPPEHTHOMN
dhopmymoit u popMyIoii N-To YJieHa.

Apudmernyeckasi M reoMeTpuiecKasi MPpoOrpeccuu

Apudmerndeckas u reomeTpudeckas mporpeccu. @opmynsl N-ro dieHa apuMeTuyecKon u
T€OMETPUYECKON MPOTPECCUl, CYMMBbI IEPBBIX N UJICHOB.

Hzobpadsicenue unenos apugmemuueckou u 2eomMempuyeckol Npocpecculi mouykamu Ha
KOOpOUHamuou niockocmu. Jlunetnwiil u s3xcnoneHyuaivHoiil pocm. CrodicHvie npoyeHmbi.
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I[TPUMEPHA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «'EOMETPU». 7-9 KITACCbI

esm u3y4enusi yueOHOro Kypca

Oo6mue nenu n3ydyeHus ydaeoHoro kypca «['eomerpus» npencrasiensl B [IOOIT OOO. Ounn
3aKIII0YAIOTCS, TMPEXKIE BCErO B TOM, YTO HAa YPOKaX T€OMETPHH OOYYarOIIUNCS YUUTCS POBOAUTH
JIOKa3aTEJIbHBIC PACCY)KICHMsI, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUS, JOKa3bIBaTh HCTHUHHBIE
YTBEP)KIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, IIPOBOJUTH PACCYXKACHUS «OT IIPOTHBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpaTHBIEC yTBEPKACHHUA. B 00yueHnn yMeHuto
paccyk1aTb COCTOUT BaKHOE BOCIIMTATEIIBHOE 3HAYEHUE U3YUCHUS I€OMETPUH, IIPUCYILEe UMEHHO
OTEYECTBEHHOW MAaTEMAaTHYECKON IIKOJIE.

Bropoii nenpro u3ydeHus T€OMETPUM SIBJISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pELIEHNN KaK MaTEeMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/lad, BCTPEYAIOIIUXCS B PEAIBHOU JKU3HH.
DTOMY COOTBETCTBYET BTOpasi, BEIUNCIUTEIbHAS JINHUA B U3YYEHUH F'€OMETPUH B 1IKouie. J{is 3Toro
YUUTEIIO pEKOMEHAYETCS MOA0UpaTh 3a/1a4M IPaAKTUUYECKOI0 XapaKTepa AJil pacCMaTpUBAEMbIX TEM,
Y4YUTh OOYYAIOIIMXCS CTPOUTH MAaTEMaTHUYECKUE MOJIEIM pEAIbHbIX KU3HEHHBIX CHUTYyaluil,
IIPOBOAMTH BBIYMCIEHUS M OLEHUBATh aJCKBAaTHOCTb IIOJY4YEHHOro pesyibrara. KpaliHe Ba)xHO
MONYEPKUBATh CBSI3W TE€OMETPUU C JAPYTMMHU INPEIMETAMM, MOTHBHMPOBATh HCIIOJIb30BATH
OIpesieNIeHUs] TeOMETPUUECKUX (QUIYyp M IMOHSITUH, JIEMOHCTPUPOBATH NMPUMEHEHHUE IOJIyYEHHBIX
yMEHUII B (U3MKE M TEXHUKE. OTH CBA3M Haubosiee sSIpKo BUAHBI B Temax «BekTtopbsi»,
«Tpuronomerpuyeckue COOTHOIEHUSD,

«Metox koopauHat» u «Teopema Iudaropar.

MecTo y4yeGHOro Kypca B y4eOHOM NJiaHe

CornacHo yuebHOMY IJIaHy B 7-9 Kiaccax uzydaercs yueOHbIN Kype «['eomeTpus», KOTOPHIit
BKJIIOUAET CJEAYIOUIME OCHOBHBIE pas3fienbl coaepxkanus: «l'eomerpudeckue (urypsl u ux
CBOWCTBay», «l3MepeHrne TreOMETPUYECKUX BEIUYUH», a TaKke «J[ekapTOBbl -KOOpAMHATHI HA
MIJIOCKOCTHY, «BekTopbi», «JIBrmkeHus miockoct» u «lIpeodpazoBanus moao0us».

VY4eOHbIii MaH MpeaycMaTpruBaeT U3yuyeHHEe TeOMETPUU Ha 0a30BOM ypOBHE, UCXOJS U3 HE
MeHee 68 yueOHBIX 4acoB B yueOHOM TOAy, BCETO 3a TpU rojia 00yueHus
— He MeHee 204 gacos.

Conep:xanue yueOHOro Kypca (mo rogam o0y4eHms)

7 KJIACC

HauanbHbie nouatus reomerpun. Todka, npsimasi, OTpe30K, JIyd. Yroil. Buael yrios.
BeprukanbHble 1 cMexHBbIe yIuIbl. buccektpuca yria. JIomanasi, MHOrOyroJIbHUK.
[TapaneapbHOCTh M NEPIIEHIUKYJIPHOCTD HPSIMBIX.
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Cummempuunsie gueypor. Ocrosnwie céolicmea ocegoli cummenmpuu®. TIpuMepsl CHMMETPUI
B OKPYXAaloIIeM MUpE.

OcHosHble nOCMpoeHUs. C NOMOWbIO YUPKYIS U TUHEUKU.

TpeyronsHuk. BpicoTa, MemuaHa, OHCCEKTpHca, HUX CBOWCTBA. PaBHOOEApEHHBIW U
PaBHOCTOPOHHMI TPEYTrOJIbHUKU. HepaBeHCTBO TPEyTOJIbHUKA.

CpoiicTBa W TpHU3HAKH paBHOOENPEHHOrO TpeyronbHuka. Ilpu3Haku paBeHCTBa
TPEYTOJbHUKOB.

CBoiicTBa ¥ IPU3HAKY MMapalIeIbHbIX IPsAMbIX. CyMMa yIJIOB TpeyroibHUKa. BHemHue yribl
TPEYroJIbHUKA.

[IpsimoyronbHblil  TpeyroiabHUK. CBOWCTBO MEAMAHBI MIPSIMOYTOJIBHOIO TPEYIrOJIbHUKA,
IpoOBEACHHOM K  runoreHy3e. IIpu3Hakum  paBeHCTBA  NPSAMOYTOJBHBIX — TPEYIOJBHUKOB.
[IpssMoyTONBHBIN TPEYTOJNbHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpuUU: HEpaseHCmEo mpey2oibHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa o 0OJIbIIEM yTiie U O0JiblIei CTOpOHE TpeyrojbHuKa. [lepnenukysp 1 HaKIOHHas.

l'eomempuueckoe mecmo mouek. buccexkrtpuca yria U CEpeIUHHBIM MNEPHEHIUKYISP K
OTpE3KY KaK Fr€OMETPHUUECKHE MECTa TOYEK.

OKpy>XHOCTb U KpPYT, XOp/ia U IUAMETP, UX CBOMCTBA. B3auMHOE pacnoyioxKeHne OKpyKHOCTH
u npsmoi. KacatenbHas u cekyias K OKpy>XHOCTU. OKpY>KHOCTh, BIIMCaHHAas B yrojl. Bnucannas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

UYereipéxyronbHuku. [lapamnenorpamMm, €ro NpuU3HAKM M CBOMCTBA. YacTHbIE ciaydau
napajiesIorpaMMoB  (NIPSIMOYTOJIBHUK, poMO, KBajapar), MX NpPU3HAKW U CBOMCTBa. Tpamenms,
paBHOOOKas Tpamenus, e€ CBOMCTBa U MPU3HAKH.

[IpssMoyronbHas Tpamnenus.

Memoo yosoenus meouanvl. Llenmpanvras cummempusi.

Teopema @aneca u meopema O HNPONOPYUOHANLHBLIX ompe3kax. CpenHue IUHUH
TPEyTOJIbHUKA U Tpaneuuu. Llenmp macc mpey201vHuKa.

Ilooobue mpeyeonvnurkos, kodpguyuenm noodobus. llpusnaxu nooobus mpeyeonrbHUKOS.
[TpumeHenne NoJ00HS IPH PEIICHUN TPAKTUIECKUX 3a/1a4.

CpoiicTBa muomaneit reomerpuueckux ¢uryp. @opmyssl Uid IUIOMEAAM TPEYrOJIbHUKA,
napasuesnorpaMma, pom6a u tpaneruu. OTHoOIIEHHE TUIoIaAe MoJ0OHBIX GUTYD.

Brruucnenue niomaaeil TpeyroibHUKOB U MHOT'OYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aau.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTiia MPSIMOYTOJIBHOTO TPEYTOIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.

BrnmcanHple M IEHTpaJbHBIE YTIIbI, YroJl MEXIy KacaTeIbHOM M XOpPAOW. YTJIBI MEXKIY
XOpJIaMH M CeKYIIMMH. BrivcaHHBIE ¥ ONMCAHHBIC YETHIPEXYTONIBHUKH. B3anMHOE pacmoiokeHne
IBYX oKpyxHocTel. Kacanue okpyskHocTeil. O011ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.

3 351ech u jasnee KypcuBOM 0603HAUEHBI TEMBI, M3yYEHHE KOTOPBIX IIPOBOJMTCS B 03HAKOMMTEILHOM IiaHe. Ilegaror

CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMoro MaTepHana.
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9 KJIACC

Cunyc, kocunyc, Tanresc yriaos oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbI IPUBEICHUS.

Pemenue TpeyroapHIKOB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PelieHne mpakTHIeCKux
3aJ1a4 ¢ UCIOJIB30BaHUEM TEOPEMbl KOCUHYCOB M TE€OPEMbI CHHYCOB.

Ilpeobpazosanue noooous. [looobue coomsemcmeeHHbIX IEMEHMO8.

Teopema o npouszgedeHuu ompesko8 xopo, meopemvl 0 NPOU3BEOeHUU OMPE3KO8 CEKYUUX,
meopema o Keaopame KacamenbHoll.

Bektop, mmmHa (MOAYJbh) BEKTOpa, COHAIMpPABICHHBIE BEKTOPHI, IMPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpally HaJ
BEeKTOpaMH. Pa3joxkeHue BeKTOpa MO JIBYM HEKOJUIMHEApHbIM BekTopam. KoopauHaTel BeKTOpa.
CkalisipHOE TTPOU3BEICHNE BEKTOPOB, IIPUMEHEHHUE JIJIsl HAXO0XKJICHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH. YpagHeHus npsamoll i OKPYKHOCTH B KOOPAWHATAX,
nepeceyeHre OKpy>KHOCTEH U IpsIMbIX. MeToT KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKH. JmuHA OKpyx)HOCTU. ['panycHas u panuaHHas mepa yria,
BBIUKCJICHHE JUIMH AYT OKpYy>kHOCTel. [lnomans kpyra, cekropa, cermeHTa. /usiceHus niockocmu u
BHYmMpeHHUue cummempuu qQueyp (Inemenmapuvle npeocmaenenust). llapannenvuwiii nepeuoc.
Ilosopom.

I[IPUMEPHAA PABOYASA IIPOTPAMMA VYUYEBHOI'O KVYPCA «BEPOATHOCTH U
CTATUCTHUKA» 7-9 KITACCBI

Ilenn u3ydyenus: yaeOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOATHOCTb M CTAaTUCTHKA MPHOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKU 3pEHHUs MPAKTUYECKUX MPWIOKEHUH, TaK U UX POJIM B OOpa30BAHHUU.
Kakaplii 4enoBeK MOCTOSHHO IPUHHUMAET PELICHHs] HA OCHOBE MMEIOIIMXCS Y HErO JAHHBIX. A Ui
O00OCHOBAHHOTO TPUHATHUSA pelIeHUs B YCIOBUAX HEJOCTaTKa WM U30bITKa HHPOpPMaLUU
HE00X0IMMO B TOM YHCJIE XOPOIIO chOpMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.
VIMeHHO MOATOMY OCTpO BCTajga HEOOXOAMMOCTH CHOPMHUPOBATH y OOy4YaIOIIMXCS, B TOM 4YHCIIE
oOyvarormuxcst ¢ 3I1P, (yHKIMOHANBHYIO TPaMOTHOCTh, BKIIIOYAIONIYI0 B ce0s B KauyecTBE
HEOTHEMJIEMOH COCTABIISAIONIEH YMEHHE BOCIPUHIUMATE U KpUTUYECKH aHATM3UPOBATh HH(POPMAIIHIO,
NPEJCTAaBICHHYIO B Pa3IMYHBIX (hOopMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTUX pPealbHbIX
IIPOLIECCOB M 3aBUCUMOCTEM, MPOU3BOJANUTH IMPOCTEUIINE BEPOATHOCTHBIE PACUETHL. 3HAKOMCTBO C
OCHOBHBIMM IpPHUHLHUIIAMHU cOOpa, aHAJIM3a U MPEACTaBICHUS JaHHBIX U3 Pa3IMYHBIX cep KUIHU
o01ecTBa U rocyapcTBa MpHOOIIaeT 00yJaroIMXCsl K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype nporpammsl yueOHOro Kypca «BeposTHOCTh U CTaTHCTHKa» OCHOBHOM IIKOJIBI
BBIIETICHBl CJIENYIOUIME COAEpXKaTelbHO-MeToanueckue nuHuM: «llpencraBneHue naHHBIX U
onucaTrelbHasi CTATUCTUKA»; «BeposATHOCThY; « DeMEeHThl KOMOMHATOPUKNY; « BBeneHne B Teopuio
rpadoB».

Conepxanne nuHMH «lIpeacraBieHue NOaHHBIX M ONMCATENbHAs CTATUCTHKA» CIIYKHUT
OCHOBOHM U1 (OPMHUPOBAHUS HABBHIKOB PalbOThI ¢ HMH(pOpMAIMEN: OT YTCHUS M UHTEPIpETaluu
uHpopMaluy, IpeACTaBICHHON B TabIMIIax, HAa AUarpamMmax U rpadukax go coopa, npeacTaBieHUs
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U aHaju3a JaHHBIX C MCIOJIb30BAHUEM CTATUCTUYECKUX XapPaKTEPUCTUK CPEIHUX M PACCEMBaHUA.
PaGoras ¢ nannbiMu, oOyuaromuecsi ¢ 3[IP ywaTcs cuumThiBaTh M MHTEPIPETUPOBATH JIAaHHBIE,
BBIJIBUTATh, ApPTyMEHTHPOBATH M KPUTHKOBATH IPOCTEHUININE TUIIOTE3bI, Pa3MBIIUIATH HAJl (pakTopamu,
BBI3BIBAIONIMMHU HM3MEHYUBOCTh, M OIICHMBATh MX BIUSHHUE HA PACCMAaTPUBAEMbIE BEJIMYMHBI U
IIPOLIECCHI.

WuTyutuBHOE  mpeACTaBieHWE O  CIy4alHOM  M3MEHYMBOCTH,  HCCJIEIOBAaHUE
3aKOHOMEPHOCTEH W TEHJEHUUI CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOW ISl M3Y4YEHHS TEOpUHU
BeposaTHOCTe|. bosbiioe 3nadenne st o0yyaromuxes ¢ 3I1P 31ech UMEIOT MpaKTHIEeCKHUE 3a/1aHus,
B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIETISIMU.

[TonsiTHe BEpOSTHOCTH BBOAMUTCA Kak Mepa mpapaononodus ciayyaiiHoro coObrtus. [Ipu
u3ydeHuu Kkypca oOydaromuecs c¢ 3I[IP 3HakomsTcs ¢ mpocTeHIIMMU METOJaMH BBIYMCIICHUS
BEPOATHOCTEH B CIIy4alHBIX IKCHEPUMEHTaX C PaBHOBO3MO>KHBIMHU 3JEMEHTApHBIMU HCXOJaMU,
BEPOSITHOCTHBIMH 3aKOHAMH, TTO3BOJITIONIMMHE CTaBUTh M pelIaTh Ooiee CIOKHBIE 3a1auu. B kypc
BXOJISIT HA4aJbHbIE MPEJICTABIICHUS O CIy4ailHbIX BETMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

Taxxke B paMkax S5TOro Kypca OCyLIeCTBIseTCs 3HaKoMcTBO oOyuwarommuxcs c¢ 3I[IP ¢
MHOKECTBAMH M OCHOBHBIMH OIEpAIUsIMU HaJ MHOKECTBAMH, PACCMATPUBAIOTCA MPUMEPHI
MPUMEHEHHUS JJIsl PElIeHMs] 3a[a4, a TaKXKE HCIIOJIb30BAHUS B JIPYTUX MATEeMAaTUYECKUX Kypcax U
Y4eOHBIX IpeMEeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 xnaccax uzyuaercst Kypc « BeposiTHOCTh U CTaTUCTHKa», B KOTOPbIM BXOJAT pa3zelibl:
«IIpencraBneHrie OAaHHBIX M ONMCATENbHAs CTaTUCTHKA»; «BeposaTHOCTB»;  «OIeMEHTHI
KOMOMHATOpUKI»; «BBeneHue B Teopuio rpadopy.

Ha usyuenue naHHOro Kypca oTBOAMUT | ydeOHBIM yac B HEJEN0 B TEUEHHE KaKIOro rojaa
oOyueHus, Bcero 102 yueOHBIX yaca.

Conep:xanue yueOHOro Kypca (1o rogam o0y4eHmus)
7 KJIACC

[IpencraBnenue AaHHBIX B BUjAE TaOMll, AUarpamMm, rpadukoB. 3anoIHeHUe Tabiul, YTeHUe
U TIOCTPOEHHUE uarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbiX). UTeHne rpa)ukoB peasbHbIX
npoueccos. M3Bieuenne nHpopMaluy U3 JuarpaMm U TaOiul, UCIOIb30BaHUE M MHTEPIpPETALUs
JTAHHBIX.

OmnwucartenpHas CTaTUCTHKA: cpelHee apupMeTHYecKoe, MeluaHa, pazMax, HaubOouibllee U
HaMMEHblIIee 3HaYeHUs1 Habopa YMCIOBBIX AaHHBIX. [IprMepsl ciyyailHON M3MEHYMBOCTH.

Cryuatinwviii sxcnepumenm (onvim) u caydatinoe coovimue. Beposmuocms u yvacmoma. Ponw
MAN08EPOSIMHBIX U NPAKMUYECKU OOCMOBEPHLIX coObImull 8 npupooe u & ooujecmee. Monema u

uepailbHas KOCmbvb 6 meopuu 88p0)lmH0Cm€ZZ4.

4 351ech U jasee KypcuBOM 0603HAUEHBI TEMBbI, M3yYEHHE KOTOPBIX IIPOBOJMTCS B 03HAKOMMTEILHOM IiaHe. Ilegaror

CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4yaceMoro mMmarepuala.
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I'pag, sepuuna, peopo. Cmenensv gepuiunvl. Yucno pébep u cymmapras cmeneHv 6epuitiH.
IIpeocmasnenue o cesasnocmu epaga. Llenu u yuxnot. Ilymu 6 epaghax. O6x00 epagpa (3iinepos nymo).
IIpeocmasnenue 06 opuenmupogannom epaghe. Peuienue 3a0ay ¢ nomowvio 2paghos.

8 KJIACC

ITpencraBieHue naHHBIX B BUJE TAOIUL, JUarpaMm, rpaukos.

MHOXecTBO, 3JEMEHT MHOYKECTBa, IOAMHOXECTBO. Onepanuu HaJl MHOKECTBAMHU:
o0beauMHEeHHe, TIepecedeHue, jomonHeHue. CBoiicTBa  omepauuii  HaJX  MHOXECTBAMU:
MEPEMECTUTENIBHOE,  COYETaTeNbHOE,  paclpeieluTeNbHOoe,  BKIIOYEHUs.  Vcmonb3oBaHue
rpaMuecKoro MpeACTaBICHUsS MHOMECTB JJI ONMCAHUS PEalbHbIX IMPOLECCOB U SBICHUH, IPU
peLIeHUH 3aj1au.

Hzmepenue pacceusanusn oannvix. Jucnepcus u cmanoapmuoe OmKIOHEHUe YUCTIO8bIX HAOOPOS.
Huazpamma pacceusanusi.

DneMeHTapHbIE COOBITHS cly4aifHOTO ombita. CirydaitHbie cOObITHS. BeposTHOCTH COOBITHIA.
OmnbITEl ¢ paBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COObITHAMHU. CirydaiiHbiii BeIOOp. CBsI3b MEXKIy
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoiicmea Oepegves: eOUHCMEEHHOCMb NYMU, CYWECME08AHUE GUCAYEU 8EPUILHDL,
CB53b MeAHCOY YUCTOM 8epuiul U yuciom péoep. llpasuno ymnorcenus. Pewenue 3adau ¢ nomowvio
epaghos.

Ilpomusononooicnvie coovimus. [uacpamma Jinepa. Obveounenue u nepeceyerue coObLmMul.
Hecoemecmuvie cobvimus. @opmyna crnodcenus eepoamuocmeli. Ycnosnas eeposmuocmn. Ilpasuno
ymHooucenus. Hezasucumvie cobvimus. IIpedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue
3a0a4 Ha HAX0JHCOeHUue 8epOosIMHOCIeEll C NOMOWbIO 0epesa CIYUaAUHO20 IKCHEPUMEHMA, OUACPAMM
Diinepa.

9 KJIACC

[IpencraBneHue JaHHBIX B BUJE TaONIuUIL, JuUarpaMM, rpaguKoB, WHTEpHpETalMs JaHHBIX.
UreHne M mocTpoeHHe TaONUL, AUarpamMm, IpapuKoB HO peaibHbIM JaHHBbIM. IlepecTaHoBku u
¢dakropuan. CoueraHuss u uucio couetaHuil. Tpeyeonrvnux Ilackana. Pemenue 3amgay ¢
HCII0JIb30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposimnocmo. Cnyuatinbiti 66100p MOYKU U3 ueypvl HA NAOCKOCMU, U3
ompe3Ka u u3 0y2u OKpy*CHOCHU.

Hcneiranne. Yenex u Heyaada. Cepust McIIBITAaHUM 10 niepBoro ycnexa. Cepust MCIBITaHUM
bepnymu. BepositHocTH coObITHH B cepun ucnbiTaHuil beprynu.

CnydaiiHass BeNMYMHA W pacHpelesieHue BepOsTHOCTeM. MareMaTndeckoe OXKHIaHWE H
mucnepcus. IlpuMeppl MareMaTH4eCKOro OXHAAaHUSA KaK TEOPETHYECKOIO CPENHEro 3HA4YEHUs
BEJIMYMHBI. MareMaTH4ecKoe 0KUJAHUE U JUCIEPCHs CIydallHOM BEJIMYMHBI «YHUCIO YCIIEXOB B
cepuM UCHbITaHUK bepHymm.

[TonsiTue o 3akone Oonplux uncesn. M3MepeHne BepoSITHOCTEN ¢ MOMOIIBI0 YacToT. Poib u
3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B TIPUPOJIEC U OOIIECTBE.
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IIpumepHbIe KOHTPOJILHO-U3MePHUTEIbHbIE MATEPHUAJIBI

[TpoBenenue OLEHKN JOCTHXKEHUH TNIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS YU€OHOTO ITpeaMeTa
npoBOIUTCS B (opMe TEeKylmero M pyOekKHOro KOHTpPOJS B BHJE: KOHTPOJBbHBIE DPAOOTHI,
CaMOCTOSITENIbHBIE  PAa0OThI, 3a4eThl, MaTEMaTH4YECKUE JUKTAHTBI, IPAKTHUYECKHE PpPaboTHl,
IUCbMEHHBIN OTBET 110 MHIUBUAYAJIbHBIM KapTOUKaM-3a/1aHUSIM, TECTUPOBAHUE.

st obyuatonuxcs ¢ 3[1P Bo3aMoxHO n3MeHeHne (POPMYIUPOBKH 33aHUI HA «IIOMIATOBYIO»,
aJanTaluio IpeAIaraeMoro o0ydaroleMycsi TECTOBOIO (KOHTPOJBHOOLEHOYHOI0) MaTepuaa:
UCIOJIb30BAaHUE YCTHBIX M IHCbMEHHBIX HMHCTPYKLUH, YIPOIIEHWE JJIUHHBIX CIOKHBIX

(GOpMyJIUPOBOK HMHCTPYKIIMM, peIIeHHe C OMNOpOM Ha alropuT™M, o0pasell, HCIOJIb30BaHUE
CHpaBOYHON MHGOPMAIUH.

MaremaTuka
S knace
Kontponbnas padora Ne 1. Tema. HatypanbHbie uncna.
Konrponbnas padota Ne 2. Tema. Apudmerndeckue 1eHCTBUS ¢ HaTypaJIbHIMU YUCIAMU U
UX CBOMCTBA
KonTponbnas padora Ne 3. Tema. [lenumocTs uncen. TpeyronbHUK.
Konrponsnas padora Ne 4. Tema. MHOroyroJibHUKA 1 MHOTOTPaHHUKH.
Kontponbnas pabota Ne 5. Tema. poodu.
KonTponbras padorta Ne 6. Tema. CriokeHHE U BRIYMTAaHUE OOBIKHOBEHHBIX JIPOOCH.
KonTponbras padora Ne 7. Tema. YMHOKEHUE U JIeTICHHE OOBIKHOBEHHBIX JIPOOCH.
Kontponbhas padota Ne 8. Tema. CrioskeHre U BEIYUTAHUE IECATUYHBIX TPOOCH.
KontponbHas padora Ne 9. Tema. YMHOXKEHHE U JIelI€HUE IECATUUHBIX JpOOEi.
KonTponbhas padota Nel0. torosast koHTposibHas paboTta
6 xuacc
Konrtponsnas padora Nel. Tema. HarypanbHble uncna.
KontponbHas pabora Ne2. Tema. OObIKHOBEHHBIE IPOOH.
KonTponbnas padorta Ne3. Tema. [lecsTuunblie 1poOu.
KonTponbnas padota Ne4. Beipakenus, GopMyJibl.
KontponbHas pabora Ne5. Tema. @urypsl Ha MIOCKOCTH
KontponbHas pabora Ne6. Tema. IlonoxxurenbHble U OTpULIATENbHBIE YUCIIA
Kontponbnas pabora Ne7. Tema. JIeMCTBUS C TOJOXKUTEIBHBIMH W OTPHUIIATEIHLHBIMHU
qrcIaMu
KonrtponsHas padora Ne§. MTorosast KOHTposbHast paboTa
Auredpa
7 knace
KonrtponbHas pabota Nel. Tema. PanumonanbHble uncna
Konrtponbnas pabora Ne2. Tema. AnreGpandeckue BEIpaKeHUS.
KonTponbnas padota Ne3. Tema. MHOTOUJIEHBI.
KonTponbnas padota Ne4. Tema. JIuneiinble ypaBHEHUS.
Konrponsnas padora NeS5. Tema. Koopaunate! u rpaguku. OyHKIuu.
Konrtponsnas padora Ne6. iToroBast KOHTposbHas pabora.
8 knace
Kontponbnas pabora Nel. Tema. KBamgparuselii kopeHb. ApudMeTHUECKUN KBaIpaTHBIHN
KOpPEHb.
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Kontponbnas padota No2. Tema. Ctenens ¢ 1iensiM nokazateneMm. CTaHIapTHBINA BU]T YUCIIA.
Kontponbnas padota Ne3. Tema. Anredbpanyeckas 1po6s. CokpalineHue 1pooei.
KonTponbras padota Ne4. Tema. [leiicTBus ¢ anreOpandecKuMu JpoOsiMH.
KonTponbuas padorta Ne5. Tema. KBagpaTHbie ypaBHEHUSI.
Kontponbnas pabora Ne6. Tema. YpaBHEeHHUsI, CBOISALINECS K KBaIPATHBIM.
TexcToBble 3a1a4uu, CBOJSAIINECS K KBAPATHBIM.
Kontponbnas padora Ne7. Tema. CucteMbl ypaBHEHH.
Kontponbnas padora Ne§. Tema. UnciaoBble HEpaBEHCTBA U MX CBOWCTBA.
Kontponbnas padora Ne9. Tema. CucTeMbl HEpaBEHCTB C OJTHOM TIEPEMEHHOM.
Kontpoinbnas padora Ne 10. Tema. @uknun. 4uciaoBbie GyHKIHH.
Konrponsnas padora Nel 1. Tema. Torosast KoHTposbHas padora.
9 knacc
Konrtponbnas padora Nel. Tema. Unicna u BEIYUCIICHUS.
Konrtponsnas padora Ne2. Tema. YpaBHeHHS C OAHOMN MTEPEMEHHOM.
Kontponbnas pabota Ne3. Tema. [[poGHO-paniioHanbHbIE YpaBHEHUSI.
Kontponbhas pabora Ned. Tema. CructemMsl ypaBHEHUI ¢ ABYMs niepeMeHHbIMU. KOHTpOIbHAs
pabota No5. Tema. Jlunelinbie HEPABEHCTBA C OJTHON MTEPEMEHHOIA.
Konrtponsnas padora Ne6. Tema. KBagpaTHbie HEpaBEeHCTBA.
Kontponbnas paborta Ne 7. Tema. KBanpatuunas ¢hyHKIUS U €€ CBOICTBA.
Kontponbnas pabota Ne 8. Tema. Apudmernueckas mporpeccusi.
Kontponbraas padora Ne 9. I'eomerpuueckas mporpeccus. KonrponsHas pabora
Nel0. Tema. UToroBas koHTposIbHAs paboTa.

I'eomerpus
7 knace
Kontponbnas padora Nel. Tema. Ilpocreiine reomerpuueckue GUTypbl U UX CBOMCTBA.
N3mepenne reoMeTpuuecKiX BEIHUKH.
KonrtponbHas padora Ne2. Tema. TpeyronbHUKH.
Konrponsnas padora Ne3. Tema. [lapanienbHble npsiMble, CyMMa yTIJIOB TPEYTOJIbHHKA.
Konrtponsnas padora Ned. Tema. OkpyKHOCTB U KpyT. [ 'eoMeTprudeckne NoCTpOeHHUS.
KonTponbhas padorta Ne5. Tema. MtoroBast KoHTposibHast padboTa.
8 knace
Konrponsnas padora Nel. Tema. UeTbIpexyTroibHUKH.
KonTponbhas padora Ne2. Tema. Cpenusist nuHUS TpeyroiabHuKa. CpeHss TUHUS Tpanelyu.
Kontponbnas padota Ne3. Tema. [Imomane TpeyronpHUKa, TapajieorpaMmma.
Kontponbnas pabota Ne4. Tema. [Tnomaap mogoOHIX GuUryp.
Kontponbnas pabota Ne5. Tema. Teopema ITudaropa.
Kontponbnas padota Ne6. Tema. YTiibl B OKpY>KHOCTH.
Kontponbnas padota Ne7. Tema. UToroBast KoHTposibHast paboTa
9 kJ1acc
Konrponsnas padora Nel. Tema. Pemenne TpeyroibHUKOB.
KonTponbnas padota Ne2. Tema. [Inomaau TpeyroapHuKa, Y€THIPEXYTOJIbHUKA.
Kontponbnas padora Ne3. Tema. BexTopsr.
Kontponbnas padora Ne4. Tema. JlekapToBBI KOOPIMHATHI HA TNIOCKOCTH.
Kontponbnas padora Ne5. Tema. [IpaBusibHbie MHOTOYTOJIBHHUKH.
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Kontponbnas padota Ne6. Tema. [Imomrans kpyra v €ro 4acTei.
Kontponbnas padota Ne7. Tema. Mtoropast KOHTpoJibHas paboTa.

BeposiTHOCTH U CTATHCTHKA
7 Kkiaacce
KonTponbuas padora Nel. Tema. [Ipeacrapnenue nanubix. OnucarenbHasi CTAaTUCTHKA.
Kontponbnast pabora Ne2. Tema. CiyyaiiHas wu3MeHYMBOCTh. I 'padbl. BeposTHOCTH
Cy4aitHOTO COOBITHS".
8 kaacc
Kontposbnas padora Ne 1. Tema. MHOkecTBa.
Kontponbnas pabora No2. Tema. BeposTHOCTB CitydaltHOTO COOBITHSI.
KonTponbaas padorta Ne 3. Tema. Cirydaiinbie COOBITHS.
9 knacc
Kontponbnas padora Ne 1. Tema. DneMeHThl KOMOMHATOPHKH.
Kontponbnas padorta Ne 2. Tema. UcnibiTanus.
Kontponsnas padora Ne 3. Tema. CryuaiiHas BenuuuHa.

I[NIAHWUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O ITPEIMETA «MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00y4YEHHUIO MaTeMaTHKe U IieJieHarpaBIeHHON T03HAaBaTeIbHON
NeSITENIbHOCTH;

MOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 JIeATEIbHOCTb,
TpeOyIOLIyI0 MaTEMaTUYECKUX 3HAHNUMN, B TOM UHCJIE YMEHUE YUUTHCS Y IPYTUX JIIO/IEN; ClIOCOOHOCTD
0CO3HaBaTh CTPECCOBYIO CUTYALUIO, ObITh TOTOBBIM J€HCTBOBAThH
B OTCYTCTBHE T'apaHTuH ycrexa; cnocoOHocTh ooyyatomuxcs ¢ 3[1P k oco3HaHuio cBouX Ae(UIIMTOB

"

MIPOSIBJIEHUE CTPEMJIEHUS K UX IPEOJOJIEHUIO; CIIOCOOHOCTh K CaMOpa3BUTHIO, YMEHUE CTAaBUTh
JOCTH)KUMBIE 1I€JHM; YMEHHUE pas3indyarth y4eOHbIE CUTYalldud, B KOTOPBIX MOKHO JEHCTBOBATh
CaMOCTOSITENIbHO, M CHUTYyallMM, T/Ie CIEIyeT BOCIOJIb30BaThCsS CIPABOYHON HH(OpManueil uimu
JAPYTUMH BCIIOMOTaTEIbHBIMUA CpPEACTBAaMH;  CHOCOOHOCTh TEPEHOCHTh MOJYYEHHbIE B XOJ€
0o0y4YeHUs 3HaHUS B aKTyaJIbHYIO

CUTYyalIo (IIPU pELIeHUH KUTEHCKUX 3aa4, TPeOyIoMMUX MaTeMaTHUECKUX 3HaHUHN); CIOCOOHOCTh

OpPUEHTHPOBATHCS B TPEOOBAHUSAX U MPABUIIAX TPOBEACHUS
IIPOMEXYTOYHON ¥ UTOIOBOM aTTECTALlMU; OBJIAJIEHUE OCHOBAMU

(¢buHaHCOBOW I'PaMOTHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

Oenadenueynueepcaﬂbubmu yue6nbmu HO3HABAMEIbHLIMU OCUCMBUAMIU:
YCTaHaBJIMBATb NPUYNHHO-CJIICACTBCHHLIC CBA3U B xXoae YCBOCHUA

27



MaTEeMaTHYeCKOro MaTepuana;  BbIABIATh JeUUUT JaHHBIX, HEOOXOAMMBIX Uil peIlleHUs
MIOCTaBJIEHHOM
3a]]auy; C MOMOIIBIO YUUTENs BBIOMPATh CIIOCO0 PElIeHUs MaTeMaTHUECKON 3aauu
(cpaBHUBATH BO3MOXKHBIE BAPUAHTHI PEIICHUS ); IPUMEHSThH U MPe0oOpPa30BBIBATh 3HAKH M CHMBOJIBI B
X0/JIe peUIeHHs
MaTeMaTHYeCKUX 3ajay; yCTaHAaBIUBATh NICKOMOE U JIaHHOE MPH PElICHUH MaTeMaTUYeCcKOH 3a1auu;
MOHUMATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUIOB U (hOpM
MPEJCTABICHUS; WILTIOCTPUPOBATH pPelllaeMble 3a/1a4i Tpa@UUECKUMH CXEMaMHU;
3¢ PEKTUBHO 3aLIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.
MMOHUMATh U UCIOJIb30BaTh MaTEMaTHUECKUE CPEICTBA HATJISIAHOCTH (TpauKu, JuarpamMmmsl,
Ta0JINLIBI, CXeMBI U JIP.) U1 WUTIOCTPAINK, HHTEPIIPETAllUH, apTyMEHTALlUH.
Osnadenue yHugepcanbHoIMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCIBUAMU:
OpPTaHU30BBIBATh YYEOHOE COTPYIHUYECTBO U COBMECTHYIO ICATEILHOCTD C
yUUTEeIEeM M CBEPCTHHKAMH B MpOIECCce PElICHMs 3aJad; B3aUMOJACHCTBOBATh U HAXOAUTH OOIIMeE
croco0bl paboThI; paboTaTh B TPYIIE: HAXOIUTH OOIee pelieHHe W pa3pemaTth KOH(IUKTH Ha
OCHOBE COTJIaCOBAaHUS MO3MIMKA M Yy4€Ta HWHTEPECOB; CIylIaTh MapTHEPA; (OPMYIHPOBATH,
apryMEHTHPOBATh W OTCTaWBATh CBOE MHEHHE; MPOTHO3WPOBATH BOZHUKHOBEHHE KOH(IMKTOB IPU
HAJIMYUU Pa3HBIX TOYEK 3PEHUs U pazpemnatb KOHGIUKTH HA OCHOBE Y4€Ta MHTEPECOB U MO3ULIUI
BCEX YYaCTHUKOB; apTyMEHTHUPOBATH CBOIO MO3ULIMIO U KOOPIMHUPOBATH €€ C MO3ULIUIMU TapTHEPOB
B COTPYIHUYECTBE IPU BHIPAOOTKE OOIIETO PEHICHUsI B COBMECTHOM AEATEIBHOCTH; BHITIOTHSITH CBOIO
4acTh pabOTHI, TOCTUTATh KAYECTBEHHOTO Pe3yJIbTaTa u
KOOPJIMHUPOBATH CBOM JCUCTBHSI C JPYTHUMH WICHAMU KOMAH]IbI; OIIEHUBATh KAYECTBO CBOETO
BKJIaJ[a B OOIIUN IPOAYKT. OQ6nadenue yHueepcanbHolMu y4eOHbIMU Pe2yIamUeHbIMU
delicmeuamu:
CTaBUTH II€JTH, BEIOUPATH U CO3/1aBaTh AJITOPUTMBI JUTS PEIICHUS YUSOHBIX
MaTeMaTHYeCKUX TMpoOieM; IJIAaHUPOBATh W OCYIIECTBIATH JESTEIHHOCTh, HANPaBICHHYIO Ha
peleHue
3aJ1a4 UCCIeI0BATENIbCKOTO XapaKTepa.
(bopMyIHpOBATh M YAECPKUBATh YICOHYIO 3a7aqy, COCTABIATH IUIAH U
MOCIIE0BATEIBHOCTh JEHCTBHI; OCYIIECTBISATh KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE
KOPPEKTUBBI; KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YUeOHON MaTeMaTHYeCcKOM
JeSTEIbHOCTH, aJICKBATHO OIEHUBATH MPABUILHOCTD WIJIH OIIMOOYHOCTH BBITIOJTHEHUS YIEOHOM
3aauu, €€ 0OBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEelIeHUs; CIIMYaTh CIOCco0
JEHCTBUS U €T0 PE3yNIbTAT C 3aIaHHBIM 3TAJTOHOM C [ETbI0
oOHapyXeHHs OTKJIIOHEHUH U OTJIMYUI OT ITaJIOHA.

MPEJIBHJICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPH PEIICHUN YIeOHOU
3aJ1a4u; MOHUMATh MPUYHHBI, TI0 KOTOPBIM HE OBUT JTOCTUTHYT TPEOyEeMbIil pe3ybTaT qesiTeIbHOCTH,
OTpeAENATh, TO3UTHBHBIE W3MEHEHHUS W HaIpaBleHUs, TpeOyrolme nanbHeueli padoTh;
PETYIHPOBATH CIIOCOO BBIPAKECHUS SMOIIHH.

HNPEIMETHBIE PE3YJIBTATHI

PesynbTaTel ocBoeHUs ydeOHOTO MpenMera «Marematuka (BKJIIOYas anredpy, reOMeTpHIo,
BEpPOSITHOCTh U CTATUCTHKY )», paCIpe/IelICHHBIE 110 ToaM 00y4deHUs1, POPMYITHPYIOTCS IO IPUHITUITY
n00aBIICHUsI HOBBIX PE3yJIbTAaTOB OT Tofla K roay, YK€ Ha3BaHHBIC B MPEABIAYIINX TOJaX MO3UIIHH,

28



KaK IpaBWJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (pE3yJbTaThl OYEPEAHOTrO rojaa Io
YMOJYaHUIO BKJIIOYAIOT PE3yJbTaThl MPEABIAYIINX JIET).

IIJITAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHW S ITIPUMEPHON
PABOYEN ITPOIPAMMEBI KYPCA «MATEMATHUKA» (ITO TOJIAM OBYUEHI )

OcBoenmne yuebHOoro kypca «Marematuka» B 5—6 Kiaccax OCHOBHOW IIKOJIBI JOJKHO
o0ecrneunBaTh JOCTUKEHHUE CICAYIONINX MPEIMETHBIX 00pPa30BaTeIbHBIX PE3yIbTATOB:

S KJIACC

Yucna u éviuucnenusn

OpueHTHpOBATHCS B MOHATUAX U ONEPUPOBATh Ha 0A30BOM YPOBHE TEPMHUHAMHU, CBA3aHHBIMU
C HaTypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMH JApoOsimu. CpaBHUBaThb U
yIOpsAI0YMBaTh HaTypaJlbHbIE YHCIIA, CPABHUBATh B MPOCTEHIINX CIydasX OOBIKHOBEHHBIE JIpOOH,
NECSITUUHBIE JPOOHU.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (UMCIOBOM) MPSMON C COOTBETCTBYIOLIUM € YUCIIOM U
n300pakaTh HaTypaJibHbIE YMCIIa TOYKAMU Ha KOOPJUHATHON (UMCIIOBON) MPSIMOH.

Boimonuate apudmeTnueckue IeHCTBUS € HATypalbHBIMM YHCIAMM, C OOBIKHOBEHHBIMU
JOpoOSIMU B IPOCTEUIINX CIIydasiX.

BrInosHATE TPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYUCICHUH.

Oxpyrnate  HaTypanbHble uuciaa. Pewenue

meKcmoebix 3a0au

Pemate TekcTOBBIE 33724 apU(PMETHUECKUM CIIOCOOOM M € MOMOILIbI0 OPraHM30BAHHOTO
KOHEYHOTro Inepebopa BCeX BO3MOXKHBIX BapHaHTOB (MpU HEOOXOAMMOCTH C HaIpaBJIgioIen
MTOMOIIIBIO).

Pemars 3amaun, copepkamiye 3aBUCHMOCTH, CBSA3BIBAIOIINE BEITUUNHBL:
CKOpPOCTb, BpeMsl, pPAacCTOSHHE; II€Ha, KOJMYECTBO, CTOMMOCTb (IpU HEOOXOJUMOCTH C
HCIOJIb30BaHNEM CIPABOYHON MH(POPMAIUN).

Hcnonb30BaTh KpaTKue 3alIUCH, CXEMbI, TaOJIUIIbI, 0003HAUYEHHUS [IPU PEIICHUH 3a/au.

ITonp30BaTbCcs OCHOBHBIMHM E€IMHHMLIAMU M3MEPEHMS: IIEHBI, MAacChl; PACCTOSHUS, BPEMEHHU,
CKOpOCTH; BBIpaXKaTh OJHU €IMHUIIBI BEMYMHBI Yepe3 Apyrue (Ipu HEOOXOJUMOCTH C ONOpPOH Ha
CIPaBOYHYIO HH(POPMALIUIO).

W3Bnekars uH(pOpMalMio, MNpPEACTaBIEHHYI0 B Tabiuie, Ha cToi04YaTod [auarpamme,
MHTEPIPETUPOBATH MPECTaBIEHHBIE JaHHbIE, UCTIONIb30BaTh JaHHBIE IPU PELICHUU 3ajay.

Hacnaonan ceomempus

[Tonb30BaThCs reOMETPUUECKUMHU MOHITUSIMU: TOUKA, MIpsiMasi, OTPE30K, JIyY,
yToJl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIIUX (OpMy H3yUEHHBIX
reOMETPUUYECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TIPU HEOOXOJMMOCTH MO BU3YaJIbHOI OMOpE, CBSA3aHHYIO C
yIrjlaMHu: BEpIlKMHA, CTOPOHA; C MHOTOYTOJIBHMKaMH: YToJ, BEpIlHMHA, CTOPOHA, IUaroHalb; ¢
OKPY’KHOCTBIO: painycC, TUaMeTp, LIEHTP.
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N300pakaTh U3y4eHHbIE FeOMETpUUECKUe (GUTYphl HA HEIMHOBAHHOW U KJIeT4aToi Oymare ¢
MOMOILBIO LIUPKYJIS U IMHEUKH (II0CJIe COBMECTHOI'O aHAIN3a).

HaxoauTs JIMHBI OTPE3KOB HENTOCPEICTBEHHBIM U3MEPEHUEM C ITOMOIIBIO JIMHEWKH, CTPOUTD
OTPE3KU 3a/laHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajnyca.

Vcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB IPSIMOYIOJbHMKA, KBaJgpaTa A UX HOCTPOCHMS,
BBIUMCIICHUS IJIOLIA]IU U IEpUMETpa.

Bbruucnare nepumerp M IUIOIIAAb KBaJpara, MPsIMOYTojbHHUKA, (PUIYp, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hcie (Uryp, n300pak€HHBIX Ha KJIETYaTOH Oymare.

[Tosnb30BaTbcsl OCHOBHBIMH METPUUYECKMMHU E€AUMHHUIIAMHM WM3MEPEHUs [UIMHBI, IUIOIIAJN;
BbIpa)XaTh OJHU €AMHULbI BEJIMYMHBI Yyepe3 Apyrue (Ipu HE0OXOIUMOCTH € OIOPOH Ha CIIPABOYHYIO
nH(pOpMaIHIO).

Pacnio3naBath napasienenumnes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO TpaHb,
U3MEpEeHUs; HaX0AUTh U3MEPEHUS Mapaienenumnena, Kyoa.

Bbruucnare 00béM kyOa, mapajienenunena No 3aaHHBIM H3MEpeHUsM (C Oomopoil Ha
aJITOPUTM Y4eOHBIX JIeHCTBUI), [10JI30BaThCs €AMHULIAMU U3MEPEHUs 00bEMA.

Pemate HeclioxHbIE 3aJaud Ha W3MEPEHUE I'€OMETPUUYECKUX BEJIMYMH B IMPAKTHUUYECKHX
cUTyauusx (IIpy HEOOXOIMMOCTH € BU3YaJIbHOM OIOPOHN).

6 KJIACC

Yucna u evluucnenus

OpHeHTHPOBATHCS B IOHATHSX M ONIEPUPOBATh HA 0230BOM YPOBHE TEPMUHAMU, CBSI3aHHBIMH
C pa3NUYHBIMU BUIAMHU YHCEI M CIIOCOOAMU MX 3aIMCH, IEPEXOAUTH (€CIIH 3TO BO3MOXKHO) OT OJHOMN
(GhOpMBI 3amKCH YUCIIa K JPYTOH.

CpaBHUBaThL W YIOPSIOYUBATH IICNIbIC YHUCJIA, OOBIKHOBCHHBIE W JIECATHYHBIC TPOOH,
CpPaBHUBATH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonmuaTe  apudmMerndeckue JIEHCTBUS C  HATypaJdbHBIMA W IEIBIMH  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUIHBIMU IPOOSMU, MOJOKUTEIBHBIMHI U OTPUIIATEIbHBIMH YUCIIAMHU.

BoruncnsaTe 3HaYEHUS YKCIOBBIX BBIPAKEHUH, BBHIMOIHITh MPUKUIKY U OLIEHKY pe3ylbTaTa
BBIYHCJICHUM; BBITIOJNHATh TPe0Opa30BaHUS UYHCIIOBBIX BBIPAKCHHH Ha OCHOBE CBOWCTB
apuMETUYECKUX JEHCTBUMN.

CoOOTHOCHUTH TOUKY Ha KOOPJMHATHOM MPSIMO C COOTBETCTBYIOIIUM €l YHCIIOM U HU300paaTh
qrclia TOYKaMy Ha KOOPAUHATHOM MPSMOM, HAaXOAUTh MOAYJb YUCIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJILHOM CHCTEME KOOPIWHAT C KOOPANHATAMHU

3TON TOYKH.

OKpyTJISTH TeNbIe YHCTa U IECATUIHBIE Jpoou (110 00pasily), HaXOAUTh MPUOTMKESHUS YUCE.

Yucnosvie u OyKeennvle eblpax;cenus

OpHeHTHPOBAThCS B IOHATHSX M ONIEPUPOBATh HAa 0230BOM YPOBHE TEPMUHAMH, CBSI3aHHBIMH
C 3aIUChIO CTETEHHM YHCIla, HAXOAUTh KBAJApaT U KyO UMCla, BBIUUCIATH 3HAYCHUS MPOCTEHIINX
YHCIIOBBIX BBIPAKCHUM, COJIEPIKAIINX CTETICHH.

[Tonb3oBaThbes MPU3HAKAMU JETUMOCTH (TMPU HEOOXOAMMOCTH C OMOPOH Ha aJITOPUTM
MIpaBWJIa), pacKiIaIbIBaTh HATYPAJIbHBIC YHCIIA HAa MPOCTHIC MHOXKHUTEITH.

Ilonv306amuvca macuimabom, COCTaBIATh MIPOTIOPLUU U OTHOILICHUSI.

Ncnonb3oBath OyKBBI UIsi 0003HAYCHHUS YHUCE MPH 3allMCH MAaTEMaTHYECKHX BBIPAKEHUH,
HAaXOJUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHH, OCYIIECTBISIE HEOOXOIWMBIC TIOACTAHOBKH U
npeoOpa3zoBaHus (C ONOPOH HA AITOPUTM YUCOHBIX TCUCTBUI).
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HaxonuTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswvix 3aoau

Pemate MHOromaroBble TEKCTOBBIE 3a/a4d apU(PMETUUYECKUM CIOCOOOM C OINOpOH Ha
BOIIPOCHBIH IUIAH.

Pemats npocteiimne 3a1a4u, CBI3aHHBIE C OTHOLICHUEM, IPONIOPLIMOHAIBHOCTBIO BEJINYHH,
NPOIEHTAMH; peIlaTh TPU OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pewars 3agaun, copeprkamue 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEIUYMHBI: CKOPOCTb, BpeMs,
paccTosiHUe, II€Ha, KOJIMYECTBO, CTOMMOCTbH; INPOU3BOJAUTEIBHOCTh, BpeMs, 00bEMa paboOTHI,
UCINOJb3Ys apu(MeTHUECKUE NeHCTBUS, OLEHKY, IPUKUIKY; I0JIb30BAThCS €IMHUIIAMU U3MEPEHUS
COOTBETCTBYIOLIUX BEJIIMYUH.

CocTtaBisaTh OyKBEHHbIE BRIPAKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTO aHAIN3a.

N3Bnekath MH(OpMALIO, MPEACTaBICHHYI0 B TaOiIMLax, Ha JUHEHHOW, cTON0YaTOl HiIn
KpYroBOM JuarpaMMax, MHTEpIPETUPOBATh NIPEACTABICHHbBIEC JaHHBIC; CIIOJIB30BATh JaHHBIE IIPU
pelIeHny 3a1ay.

[TpencraBisaTe HHGOPMAIHIO C TIOMOIIBIO TAOIHUI, TUHEWHOU U CTOJIOUATON AUarpaMM.

Haznaounaa zeomempusn

[IpuBoauTe nHpUMEpPbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, UMEIUX (OopMy H3yYEHHBIX
reOMETPHUECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CHMMETPUYHBIX (PUTYD.

N300paxkaTh C MOMOMIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOM M KJIETYATOU
Oymare u3y4eHHbIE TUIOCKUE TEOMETpUYEeCKre GUTYpPhI U KOH(PUTYpAIU, CHMMETPUYHbIE (DUTYPBHIL.

Hmetb mpeacTaBieHHEe O F€OMETPUYECKUX IMOHATUSAX: PAaBEHCTBO (UIyp, CUMMETPHs, OCb
CUMMETPHH, LICHTP CUMMETPHH.

HaxoauTth BeNWYMHBI YIVIOB M3MEPEHHEM C IOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3a/IaHHOM BEJIMYMHBI, [TOJIb30BAThCA MIPU PEIICHUN 3a/1a4 TPayCHOW MEpPOU yIJIOB; pacliO3HaBaTh HA
YepTeKax OCTPBIM, MPAMON, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BeluncnaTe AnMHY JIOMaHOW, NEPUMETP MHOIOYIOJBHUKA, IOJb30BaThCsl €IUHHUIIAMU
WU3MEpEHUS IIMHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS JUIMHBI Y€PE3 APYTHE.

Haxoauts, ucnonb3yst 4epTEéKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS TOUYKaMH, OT
TOYKH J0 NMPSAMOM, JUIMHY IIyTH HAa KBAJPATHON CETKE.

Boraucnare niomans Guryp, CocTaBiIeHHBIX U3 IPSMOYTOJILHUKOB, UCII0JIb30BaTh pa3OueHue
Ha MNpSMOYTOJbHUKHM, Ha paBHbIE (PUTYpHI, JOCTpaMBaHHE A0 MPSIMOYrOJbHHMKA; MOJIb30BATHCS
OCHOBHBIMM €JMHMIIAMU HM3MEPEHHUs IUIOIIAJM; BBIpaKaTh OJHU EIUHUIBI MU3MEPEHHUs IUIOIIAIu
yepe3 apyrue (Mpu HeoOXOAUMOCTH € OTIOPOH Ha CIPaBOYHYIO HH(OPMAITHIO).

Pacnio3naBaTh Ha MOJENAX U HM300paKEHUSAX MUPAMUIY, KOHYC, HWJIMHJIpP, HCIOIb30BATh
TEPMUHOJIOTHIO: BepIlIMHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBINA Mapajieenunes.

Boruncnsate 00b€M NpSMOYTOJIBHOTO MapalijieNienuneaa, Kyda, Mmoib30BaTbcsi OCHOBHBIMU
€IMHULIAMU U3MepeHHs] 00bEMa; BbIpakaThb OJHHM €IUHUIBI M3MEpeHHs 00bEéMa uepe3 apyrue (c
OIOPOI Ha CIIPaBOYHYIO HH(POPMALIHUIO).

Pemarp HeciiokHbIE 3a/1a4M Ha HAXOXJACHHE N€OMETPUYECKUX BEJINYMH B MPAKTHUUECKUX
CUTyalusx (Ipy HEOOXOIMMOCTHU € BU3YaJIbHOM OIOPOHN).

[IJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTAThI OCBOEHMS TIPUMEPHOI PABOYEM
I[TPOI'PAMMBI KYPCA «AJITEBPA» (IIO0 TOAAM OBYUEHU )
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OcBoenne yueOHOro Kypca « Anredpay» Ha ypoOBHE OCHOBHOTO 00111eT0 00pa30BaHUs TOKHO
o0ecreunBaTh JOCTHKEHHE CICAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

7 KJIACC

Yucna u evluucnenus

BrbimonHaTe, coueTras yYCTHbIE W TNHCBMEHHBIE NPUEMBI, apu(MeTHUecKue IecTBUS ¢
palMOHAIbHBIMU YHUCIIAMHU.

HaxonuTh 3HaueHMs YNUCIIOBBIX BBIPA)XKEHUI; IPUMEHATh Pa3HOOOPa3HbIE CLIOCOOBI ¥ IPUEMBI
BBIYUCIICHUS 3HAUYCHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIC U ECITUYHBIE TPOOH.

[lepexoauth OT ogHOW (hOpMBI 3amuicH YUCeN K JApYyroi (ImpeoOpa3oBHIBATH JIECATUYHYIO
IpoOb B OOBIKHOBEHHY!0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUYHYIO
npoOb). CpaBHUBATh U YHOPSA0UYHUBATH PALIMOHAIBHBIE YHCIIA.

OKpyriasaTh yncia.

BbINOMHATE NPUKKUIKY U OLEHKY pe3ysibTaTa BbIYMCICHHUH, OLIEHKY 3HAYE€HUH YHCIOBBIX
BBIPA)KCHU.

BbimonHATe OeMcTBHA €O CTENEHSMH C HaTypajJbHBIMU IOKa3aTeasiMM (C ONOpoM Ha
CIPaBOYHYIO HH(OPMALIUIO).

[TpyMeHsTh PU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemats npocreiinme npakTHKO-OpUEHTUPOBAHHBIE 33]]auH, CBSI3aHHbIE C OTHOLIEHUEM
BEJIMYHH, IIPONIOPLIOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH; UHTEPIPETUPOBATH
pe3yJIbTaThl pELICHNUs 3aa4 ¢ YYETOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMBbIX
00BEKTOB.

Anzebpauueckue gvipasicenus

OpueHTHpOBaTbCd B MOHATHUSX M ONEpUpOBaThb Ha 0a30BOM YPOBHE airedpanyeckoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus LEIOT0 BBIPAXKEHHS B MHOTOWIEH MPHUBEACHUEM IOJ00HBIX
CcllaraéMblX, PaCKpbITUEM CKOOOK.

BBINOMHATE YMHOKEHUE OTHOWIEHA HA MHOTOWIEH ¥ MHOIOWIEHA HA MHOTOWIEH, IPUMEHSTh
(bopMyIIBl KBaJpaTa CyMMBI U KBajjpaTa pa3HOCTH (C OOPOI Ha CIPaBOYHYIO HH(OPMAIIHIO).

Ocy1iecTBIATh pa3aokKeHHe MHOTOUICHOB Ha MHOYKUTEIHU € IIOMOLIbIO BEIHECEHUS 32 CKOOKHU
00IIero MHOXKUTEJNS, TPYIIHPOBKHU CllaraeéMbIX, MPUMEHEHUs: (OopMyJT COKPAIIEHHOTO YMHOKEHUS (C
OTIOPO# Ha CTIPaBOYHYIO HH(OPMAITHIO).

[TpumeHsaTH IpeoOpa30BaHKUs MHOTOUWIECHOB JUIS PELICHUs PA3IMYHbIX 33124 U3 MaTEMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HATYpaJbHBIMU IOKa3aTeNlsIMU JUId MpeoOpa3oBaHUs
BBIPOKEHHH (C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypaeéunenus u nepasencmea

Pemarp nnHeliHBIE ypaBHEHMsI C OIHOW IEPEMEHHOM, NMPUMEHAS IpaBWiIa IMEpPEXona OT
HCXOJHOTO YpaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIIsSETCS JIM YUCIIO KOPHEM YpaBHEHHUSI.

Nwmets npencrabienne o rpadpuyeckux METOJax MpH PEelIeHUH JIUHEWHBIX YpaBHEHUHN U UX
CUCTEM.

[TonGupath npuMepsl Map Yuce, SIBISIOUIUNXCS PEIICHUEM JTMHEHHOTO YpaBHEHUS C IBYMs
IIEPEMEHHBIMH.
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Ctpouth B KOOPAMHATHOM TIIOCKOCTU TpapuK TUHEHHOTO YpaBHEHHUSI C ABYMS IEpEMEHHBIMU;
MOJIb3YACH IpaUKOM, IPUBOAUTH IPUMEPHI PEHICHUS YPABHEHHUS.

Pemarp cucreMbl IByX JIMHEHHBIX YpPaBHEHUHl C JBYyMsl IEPEMEHHBIMH, B TOM YHUCIE
rpaduuecKku (¢ ormopoi Ha aNrOpUTM YUEOHBIX JeHCTBUI).

CocraBnarh (mocjae COBMECTHOIO aHA/IM3a) U peliaTh JUHEHHOE YpaBHEHHE WM CHUCTEMY
JIMHEWHBIX YPABHEHUN IO YCIOBHMIO 3aJa4yM, MUHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIN pe3yibTarT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxaTh HA KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM KOOPMHATAM,
Jy4H, OTPE3KH, MHTEPBAJIbI; 3aIMCHIBATh YHCIOBbIE TPOMEKYTKH Ha allre0pandeckoM si3bIKE.

OTMmeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKH O 33JJaHHBIM KOOPAMHATAM; CTPOUTH I'paduKu
nuHerHbIX QyHKIui. Ctpouth rpaduk GyHKIMU y = kx + b.

OnuceiBath € MIOMOILIBIO byHKIUH U3BECTHBIE  3aBUCUMOCTH MEXIY
BEJIMYMHAMU (TI0 aIrOpUTMY y4e€OHBIX IEUCTBUI): CKOPOCTb, BpEMS, pACCTOSIHUE; LIEHA,
KOJIM4ECTBO, CTOMMOCTh; IPOU3BOJUTENHLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuil crocod MpencTaBiIeHUS W aHaiu3a HHPOpPMAIMH; H3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u eviuucnenus

Hcnonp3oBaTh HayalbHBIE MPEACTABICHUSA O MHOXECTBE JACHCTBUTEINBHBIX YHUCEN UL
CpPaBHEHMsI, OKPYIJIEHHs W BBIUHCIICHHH; H300paxarh JeHCTBUTENbHbIE YHCIIa TOYKAaMHU Ha
KOOPJIMHATHON IIPSIMOIA.

[IpumeHsTh NOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHHU,
UCIONIBb3Ysl TpU HEOOXOAMMOCTH KaJNbKYJSATOp; BBINOJHATH MpOCTEiIINe MpeodpazoBaHus
BBIPAKECHU, COAEPKALUX KBAAPATHBIE KOPHHU, UCIIONIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30BatTh 3amucy OOJIBIIMX U MAJIBIX YHCEI ¢ IOMOIIBIO IECATHUHBIX Ipo0ei 1 creneHen
guciaa 10.

Anzebpauueckue gvipasicenus

[IpuMeHATh TMOHATHE CTENEHH C LENbIM I0Ka3aTesieM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPQ)KEHUI, COAEp)KAIMX CTENEeHU C LENbIM IO0Ka3areneM (C HCIOJIb30BaHUEM CIIPaBOYHON
nHpopmManun).

BbINoMHATE HECNOKHBIE TOXKJIECTBEHHBIE MPeoOpa30BaHUsl PallMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE IPaBUJI IEHCTBUI HAJl MHOTOWICHAMH U aJIreOpanuyecKuMH IpoOsSMU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKHUTEIIN.

[IpumensTs npeoOpa3zoBaHus BRIPAXKEHUN IS PEIIEHUs] Pa3IMYHBIX 3aj7[ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJTbHON IPAKTUKH.

Ypasnenus u nepasencmea

Pemrate nuHeliHbIe, KBaJpaTHbIE YPaBHEHUS (C MCIIOJIIb30BAaHUEM CIIPABOYHOM MH(DOpMAIIUH)
U pallMOHAJIbHBIE YPABHEHM S, CBOIAIIMECS K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOoNTH MpoOCTEMIINE MCCAEAOBAHUS YPAaBHEHUM W CUCTEM YPAaBHEHMI, B TOM YHCIE C
IPUMEHEHHEM IpaUuecKuX MpeJCcTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIN CUCTEMa
ypaBHEHHH peLIeHHs, €CITH UMEET, TO CKOJIBKO, U TIP.) C OMOPON Ha aJrOPUTM yUEOHBIX ACHCTBHIA.
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[TepexoauTh OT CIOBECHON (OPMYITUPOBKH 33/1a9H K €€ anredpandeckoi MOIeNH C TOMOIIBIO
COCTaBJICHHSl YpaBHEHHUS WM CHUCTEMbl YypaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1aui MOJTYUYEHHBIN pe3yJbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH; PEIIaTh JUHEHHBIC
HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; TaBaTh TPaPUICCKYI0 HILUTFOCTPAIIUIO0 MHOXKECTBA
pelIeHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM ypoBHE (YHKIMOHAIBHBIE MOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHUS); OMPEACNATh 3HadeHWEe (PYHKIMH [0 3HAYCHUIO apTyMEHTA,
OTIpeeNATh CBOMCTBa (PyHKIMHU 1O €€ rpaduKy.

— 42 — 43 —
Ctpouts rpadMKH dJIEMEHTAPHBIX QyHKIMHM Buja ,y ~ X »V =XV = Vx .y o o=

; OTIMCHIBATh CBOMCTBA YMCIOBOW (DyHKIMHU 110 €€ rpaduKy (Ipyu HEOOXOIUMOCTH C
x

HAIPAaBJISAIONIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucnenun

CpaBHUBATH U YIIOPSAIOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonHATe apupMeTHUecKue IEHCTBUS C PAalMOHAIBHBIMM YHCIAMM, COYETas YCTHBIE U
IIACbMEHHBIE IPUEMBI, BBIITOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuThs 3HaueHUs CTENEHEH C LEJIBIMM MOKA3aTeIsIMU U KOPHEW; BBIYMCIATH 3HAYCHMUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisTh NeHCTBUTENbHBIE YKUCIIA, BHITOIHATh IPUKHUAKY pPE3yJbTaTa BHIYMCICHHUH, OLICHKY
YHUCJIOBBIX BBIPAXKEHUM.

Ypaeénenus u nepasencmea

Pemarp nuHElHbIE U KBaJpAaTHBIE YPaBHEHUS, YPABHEHUS, CBOAAIIUECS K HUM, IPOCTENIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemate mpocreimme CUCTEMBI IBYX JIMHEHWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU H
CUCTEMBI JBYX YpaBHEHUMH, B KOTOPHIX OJJHO YpaBHEHHE HE SIBJISIETCS JIMHEHHBIM (IO BU3YyalbHOMN
orope).

Pemate mpocreiinve TEKCTOBbIE 3alaud aidreOpauyecKkuM CIOCOOOM ¢  MOMOIIBIO
COCTABJICHMS YPABHEHHSI WIIH CHUCTEMBI JIBYX YPABHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBOoNTH MpoOCTEMIINE MCCAEAOBAHUS YPABHEHUM W CUCTEM YPAaBHEHMI, B TOM YHCIE C
pUMEHEHHEM rpauiyecKux MpecTaBiIeHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIH CHUCTEMa
YPaBHEHUI PELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb peELICHHE
HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3alMCHIBATH PENIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemrate crcreMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIFOYAOIIUE KBAJIpPaTHOE
HEPaBEHCTBO; M300pakaTh pElIEHHE CHCTEMbl HEPAaBEHCTB Ha YMCJIOBOM MPSMOM, 3aluChIBaTh
peLIeHre C IIOMOLIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEpABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a1a4. DyHKyuu

Pacnio3HaBath (QyHKIMH M3y4eHHBIX BHJIOB. [I0Ka3bIBaTh CXEMaTHUECKU PACHOJIOXKEHHE Ha
KOOPJIMHATHOI TIocKOCTH TpadukoB GyHkuuit Buaa: y = KX, y = kX
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_ 3 _
+bh,,y=ax*+bx+c,y = X', V = VX, V=k_ B 3aBHCHUMOCTH OT 3HAYCHHI
x

K02()PUITMEHTOB; OMMCHIBATH CBOMCTBA ()yHKIIHIA.

Crpouth W H300pakaTb CXEeMaTHYeCKH TpadUKHd KBAAPAaTHUHBIX (DYHKIMI, ONMUCHIBATH

CBOWCTBA KBaIPATUYHBIX (DYHKIHHA 1O UX TpaduKaMm.

PacriozHaBath KBagpaTH4Hyr0 (GYHKIUIO O GOpMyJe, TPUBOAUTH IPUMEPHI KBaAPATUIHBIX
GbyHKIMIA U3 peaabHOM KHU3HHU, PU3NKH, TEOMETPUH.

Apugpmemuueckas u ceomempuueckan npozpeccuu

Pacnio3naBath apu(MeTHUECKyI0 W T€OMETPUYECKYIO MPOTPECCHH MPHU Pa3HbIX CIOcoOax
3a7aHusl.

BBIMOTHATE BBIYMCIEHHS C HMCHOJNB30BaHMEM (opMya N-ro uyjeHa apudMeTHYecKoil u
reOMETPUYECKON MPOrPECcCHii, CyMMBI IIEPBBIX N YICHOB (C OMOPO Ha CIIPaBOYHYIO HH(POPMAIIUIO).

Pemrate 3amaun, CBSI3aHHBIE C YMCIOBBIMHU TTOCIIEOBATENILHOCTSIMHU, B TOM YHUCIIC 33/1a4H U3
peanbHOH JKU3HU (C UCTIONB30BaHUEM KAJBKYISATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHNS ITPUMEPHOM
PABOYEN ITPOI'PAMMEBI KYPCA «"EOMETPHSI» (ITO TOJAM OBYUEHI)

OcBoenne yuyeOHOTO Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
JIOJDKHO 00€CTIeunBaTh JOCTH)KEHUE CIICYFOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

7 KJIACC

Pacrio3HaBaTh M3y4yeHHblE TeOMETpUYEeCKHE (UTYphl, ONpEAeNsiTh HX B3aUMHOE
pacnosoxeHue, u300paxkaTb T€OMETPUUYECKUE (PUTYPBI; BBIMOIHATh YEPTEKHU IO YCIOBUIO 3aJ[aUH.
W3mepsATh nUHEHBIE W YITIOBbIE BENWYMHBI. Pemarh 3a7aud Ha BBIYMCIIEHHE JUIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenatb rpyOyro OLIEHKY JUHEMHBIX M YIJIOBBIX BEJIMYUH MPEJAMETOB B pEalbHOW KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BEITHUUUHBI.

Crpouth 4epTeKM K T€OMETPUYECKUM 3ajadaM (C HCIHOJIb30BAHUEM CMBICIIOBOM OMOPBI:
HaBOJAIIKE BOIIPOCHI U/WIIK allrOpUTMa YUeOHBIX JeHCTBUI).

ITosnp30BaThCs NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HUCIIOJIB30BATh IPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 3aj1ay.

[TpoBOAMTH TOKA3aTEIbCTBA HECIOKHBIX T€OMETPUUECKIX TEOPEM.

[Tonb30BaThcs MpU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MeAMaHbl, IPOBEAEHHOMN K THIIOTEHY3€ IPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKHUX
3aj1a4 (C UCMOJIb30BAHUEM 3PUTENILHON HAIJISTHOCTH U/UIH BepOaIbHOM OMOpsI).

Omnpenenste NapauieIbHOCTh MPSMBIX C TOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekyas. OnpenensTh NapajuIeIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOUEK OJJHON
MIPSIMOM 10 TOYEK APYTrOM IIPsIMOM.

Pemrate 3agaun Ha Ki1eT4aToit Gymare.

[IpoBoANTH BBIYUCIIEHUS W HAXOAWTh YHUCIOBblE M OyKBEHHbIE 3HAU€HUS YIJOB B
reOMEeTPUUYECKUX 3aJauyax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB W MHOIOYTOJIbHUKOB,
CBOMWCTB YIJIOB, 0OpPa30BaHHBIX NPH MEPECEUEHUH JBYX MapajUleIbHBIX MPSIMbIX ceKylei. PemaTs
IIPaKTUYECKHE 3a/1a4l HA HAXOXJAECHHUE YTJIOB.
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NmeTs ipeacTaBiieHUE O MOHATHE TEOMETPUUYECKOTO MECTA TOYEK.

DopMyJIMPOBaTh OMNPEICICHUS] OKPYKHOCTH M Kpyra, XOpJibl U JAUMaMeTpa OKPY>KHOCTH,
M0JIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA MPU PELICHUH 3a/1a4.

OpueHTUpOBaTHCS B TMOHATHUSX: OIKCAHHAS OKOJO TPEYroJIbHUKA OKPY>KHOCTh, IIEHTP
OMHMCaHHOM OKPYKHOCTH. OniepupoBaTh Ha 0230BOM YPOBHE (DAKTaMHU O TOM, YTO OMCCEKTPHCHI YTJIOB
TpEyroJibHUKa IEepPeCceKaloTcsi B OJHONM TOYKE, U O TOM, YTO CEPEAMHHBIEC MEPIEHAUKYISAPHI K
CTOpPOHAM TPEYrOJIbHUKA MTEPECEKAIOTCS B OJJHON TOYKE.

OpueHTHPOBATHCS B MOHITHIX U ONEPUPOBATH HA 0A30BOM YPOBHE:

KacaTeJbHasT K OKPY)XHOCTH, TeOpeMa O TMEepHeHIUKYJISIPHOCTH KacaTeJbHOM W pajauyca,
MPOBEIEHHOTO K TOUKE KaCaHUs.

Nmete mpexacraBieHHEe O MNPOCTEUIIMX TE€OMETPUYECKHX HEPABEHCTB, MX IMPAKTUYECKOM
CMBICJIC.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIC BUJBI YETHIPEXYTOJIBHUKOB, HMX DJIEMEHTBI, I0JIB30BATHCS HX
CBOIMCTBaMHM IIPU PEILICHUU T€OMETPHUYECKUX 3a/1ay.

OpueHTHPOBATHCS B MIOHATUHU — TOYKH IEPECEUCHUSI MeIMaH TPEYroJbHHUKaA (IIEHTpa Macc) B
peleHnH 3aj1ad.

Brnaners nmoHsiTueM cpenHei TMHUN TPEYTOIbHUKA M TPATICIUH, IPUMEHSTh UX CBOHCTBA MIPH
pELICHUH IPOCTEHIINX TeOMETPHUYECKUX 3a1a4. VimeTs npencrasnenue o reopeme Daneca u Teopeme
O MPONOPLHMOHATIBHBIX OTPE3KaxX, MPUMEHATh UX JUIS PELICHMs MPaKTHUYECKUX 3a7ay (C Omopoi Ha
3PUTETBHYIO HATJISITHOCTB ).

[TpuMeHsATh TIPU3HAKH TOJOOMS TPEYTOJLHUKOB B PEHICHUH HECIOXKHBIX T€OMETPUUYECKHIX
3ajau.

ITonp3oBatbes TeopeMoii [Tudaropa ams pemeHns: reOMeTPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Bnamers mOHATHSAMH CHHYCa, KOCHHYCa W TaHTEHCa OCTPOTO yria MPsSMOYTOJIBEHOTO
TpeyrosbHuKa. [lomp30BaTbess STUMH TOHATHAMHU JUIS pEHICHUS MPAaKTUYECKHX 3amad  (mpu
HEOOXOAMMOCTH C OMOPOH Ha AJITOPUTM MPABUIIA).

Boraucnare (pa3nuyabiMH cioco6amu) (C OOpoi Ha CIIpaBOYHYIO MH(OpPMAIHIO) TUIONAb
TPEyTOJIbHUKA U IO MHOTOYTOJBHBIX GUTYp (TONIB3YACH, T HEOOXOIUMO, KaIbKYISATOPOM).
[TpuMeHSTH MoTydYeHHbIE YMEHHS B IPAKTUYECKHUX 3a/1a4ax.

Bnamets TOHATHSMH BIOUCAHHOTO ¥ IIGHTPABHOTO VTIJa, HCIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriax MEXIy XOpAaMu (CEKYIIUMH) U YIJie MeXy KacaTeldbHON U XOpaoi nmpu
peLIeHUH TPOCTEUIIINX TEOMETPUUECKUX 3a]1ay.

Bnaners moHATHEM ONMMCAHHOTO YETHIPEXYTOJNBHUKA, NMPHUMEHSATh CBOMCTBA OMHCAHHOTO
YeTHIPEXYTOIFHUKA TPU PEIICHUH MTPOCTEHIIHX 3a/1a4.

[TpuMeHsATh OTyYCHHBIC 3HAHUS HA TIPAKTHKE — CTPOUTh MaTEMAaTHIECKUE MOJICIH JIJIS 33124
peanbHON KM3HM W TPOBOJHUTH COOTBETCTBYIOIIME BBIYMCICHHS C NPUMEHEHHEM NOJ00HS U
TPUTOHOMETPHH (TIOJIB3YSACH, I71e HEOOX0IMMO, KAIbKYJISTOPOM).
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9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIUHU OCTPHIX YIIIOB, HAXOAUTH C UX TIOMOUIBIO PA3TUYHbIC
AJIEMEHTHl TNPSAMOYIOJBHOTO TPEYTOJbHUKA («PEIIEHHE MPSIMOYTOJIbHBIX TPEYTOJbHUKOBY).
HaxonuTs (¢ HOMOLIBIO KAJIBKYJISITOPA) JUIMHBL U YIJIbI JJ11 HETAOJIMYHbIX 3HAUCHU.

[Tonp3oBatbes hopMysiaMu IPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIECTBOM IS
HAaXO0X/IEHNUs COOTHOILLIEHUI MEXKy TPUTOHOMETPUUYECKUMU BEIMYMHAMM (C OIIOPOil Ha CIIPaBOYHYIO
UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHMHYCOB JUIsl HAaXOXKJIEHHUS PA3IUYHBIX 3JIEMEHTOB
TPEyroJIbHUKa («pELIeHHE TPEYroJbHUKOBY»), HPUMEHATh MX IpU pEIIeHUH MPOCTEHIInX
reOMEeTPHUECKUX 3ajiau.

Brnaners mousTHsIMH NpeoOpa3oBaHusi MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX
¢uryp. Ilonp3oBarecsi CBOMCTBAMH MOJO0US MPOU3BOJIBHBIX (UTYpP, YMETh BBIYHCISTH JUIMHBI U
HaXOJUTh YIJIbl y MOAOOHBIX ¢Guryp (mo aaroputmy ydeOHbIX AeiictBuil). IIpumeHnsTs cBoiicTBa
1o100us B MPAKTUYECKUX 3aJadyax. Y METh NPUBOIUTH MPUMEPHI MOA0OHBIX (QUTYDP B OKpY’KaIOIIEM
MHpe.

[Tonb3oBaTbes TeopemMaMu (IO BU3YaJIbHOM ONOpPE) O IMPOU3BEAECHUU OTPE3KOB XOpIH, O
IIPOM3BEICHNN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaTbes BEKTOPaMHU, IOHUMATh UX FEOMETPUUECKUI U (PU3UUECKUI CMBICI, IPUMEHSTh
UX B PELICHUHM TECOMETPUYECKUX U (uznyeckux 3agad. [IpuMeHsATH cKansgpHOe MPOU3BEICHUE
BEKTOPOB JUIsl HAXOXKIACHUSI UIUH U YTJIOB.

[lonb30BaTbcss METOJOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B PEUICHUU
reOMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

Brnagers MOHATHSAMHM IPABWIBHOTO MHOTOYI'OJBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPY’KHOCTH U paJIMaHHON MepHI yIila, yMETh BBIYUCIIATH IUIONIA/lb KPyTa 1 ero 4acreil (¢ onopoii Ha
cIpaBoYHYyI0 HH(popmanuio). [IpuMeHATh nolydeHHbIE YMEHHS B IPAKTUYECKUX 3a/1ayax.

Haxomuts ocu (wnM IEHTpPhl) CUMMETPUU (QUIyp, NPUMEHSATh JBUKEHHS IJIOCKOCTH B
MIPOCTEHNIINX CITydasiX.

IIpMeHsTh NOTy4YEeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMaTUUECKUE MOJEINIHN IS 3a/1a4
peaIbHOM KM3HM M TNPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPHUMEHEHHWEM NoJ100us U
TPUTOHOMETPUUECKUX QYHKIHH (IT0JIb3YACh, T1Ie HEOOXOAUMO, KAIbKYJISATOPOM).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOTPAMMGBI KYPCA «BEPOSITHOCTDH I CTATUCTUKA» (I1O
I'OJAM ObYYEHNA)

HpC,Z[MCTHLIe PE3YJIbTaTbl OCBOCHUA KYypcCa ((BepOSITHOCTL M CTaTHUCTHKa» B 7-9 Kiaccax
XapaKTCPUIYIOTCA CICAYIOIUMU YMCHUSAMMU.

7 KJIACC

UuraTh nHGOpMALINIO, TPEACTABICHHYIO B TA0IHIIAX, HA TUAarpaMMax; MPeACTaBISITh TaHHBIE
B BUJE TaOJNHI], CTPOUTH AUArpaMMbl (CTOMOMKOBBIE (CTONOYATHIE) U KPYTrOBBIE) MO MacCHUBaM
3HaYeHUH (C UCTIOIB30BAHUEM 3PUTEIHLHON HATTISAHOCTH W/WIK BepOaIbHOW OTOpPHI).
OnwuchiBaTh W HMHTEPIPETUPOBATh pEajbHBIC YHCIOBBIC JaHHBIC, IPEACTABICHHBIC B
Ta0IuIaX, HAa qUarpaMmax, rpadukax.
OpueHTHPOBATHLCS B MOHITUSAX U OTIEPUPOBATH KIMU Ha 0230BOM YPOBHE:!
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cpenHee apupMeTHIecKoe, MelnaHa, HauOoJbllee U HaMMEHbIIIee 3HaUeHUs, pa3Max.
NwmeTts nipencraBieHue o cirydailHOM H3MEHYMBOCTH Ha MPUMEPAX LIeH, (PU3MUECKUX BEIHUHH,
AHTPOIOMETPUYECKUX JTAHHBIX; UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTONYMBOCTH.

8 KJIACC

N3Biekath 1 peodpa3oBeIBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B BUIE TAOJHII, TUArpaMM,
rpauKOB; MPEICTABIATH JaHHBIE B BUJE TaOIUI], THAarpaMm, rpauKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHAIN3a JIJAHHBIE C TOMOIIBIO CTATUCTUYECKUX MIOKa3aTeNeH:
CpeAHUX 3HAYCHUH U Mep paccenBaHus (pa3Max, JUCIEPCHUs U CTaHAAPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOThI UMCIIOBBIX 3HAUEHUH M 4aCTOThI COOBITUM, B TOM YHUCIIE IO pe3yJbTaTaM
M3MEpEeHUH W HaONIOACHHWH (C HMCIOJIBb30BAaHUEM 3pPUTENIbHOW HATIATHOCTH W/WINM BepOaIbHON
OTIOpBI).

HaxonuTh BepoSITHOCTH CIy4alHBIX COOBITHH B OIBITAX, 3Has BEPOSITHOCTU AJIEMEHTAPHBIX
COOBITHI, B TOM 4YHCI€ B OINBITaX C PaBHOBO3MOXXHBIMHM 3JIEMEHTAapHBIMH COOBITHSAMHU (C
MCTIOJIb30BAHUEM 3PUTEILHON HATIISIIHOCTH W/UIIH BepOATbHOM OTIOPHI).

Hwmers mpeacraBieHne o rpadUUecKUX MOJENAX: JEPeBO CIyYailHOTO SKCIIEPUMEHTA,
IrarpaMMbl Diepa, YuciaoBas mpsmasi.

OnepupoBaTh HNOHATUSAMM Ha 0a30BOM YpOBHE: MHOXECTBO, IOJMHOXECTBO; BBIINOIHATh
OIlEpaLMy HaJ MHOXKECTBAMM: OObEJUHEHUE, NIepeceyeHre, JOMOIHEHHE; EPEUUCIIATh IEMEHThI
MHOYECTB; TPUMEHSITH CBOICTBa MHOXKECTB (C MCTIOIH30BAHNEM BH3YaIBHOM OTIOPHI).

Hwmets npeacrasienne o rpaduuaeckoM MpeACcTaBICHIE MHOKECTB U CBA3EH MKy HUMU IS
OIMCaHMs MTPOLIECCOB U SIBIECHUI, B TOM YHUCIIE TIPU PELICHUH 33734 U3 APYTHX y4yeOHBIX IPEAMETOB
U KypCOB.

9 KJIACC

W3BnekaTh 1 npeodpa3oBbIBaTh HH(OPMAIIHIO, TPEICTABIEHHYIO B PAa3IMYHbIX HCTOYHUKAX B
BUJIE TaOIMII, JUarpamMmm, rpaduKoB; MPEACTaBIATh JaHHbIE B BUE TAOJIUL, 1UarpaMM, rpapuKoB.

Pemarp mnpocreiiine 3agaud  OpraHM30BaHHBIM IEPEOOPOM BAapUAHTOB, a TaKXKE C
HCI0JIb30BaHNEM KOMOMHATOPHBIX MTPaBUII U METOIOB.

Hwmers mnpexacraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX JUIsI MAacCHBOB YHCIOBBIX
JAaHHBIX, B TOM YUCJIE CPEIHNE 3HAYECHUSI U MEPBI PACCEUBAHUS.

HaxoauThs 4acToThl 3HaYEHUI M 4acTOTHI COOBITHSA, B TOM YHCIIE MOJB3YACH Pe3yJbTaTaMHU
MPOBEACHHBIX U3MEPEHUI U HAOIIOICHUH (C OTTOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

HaxonuTh BepoATHOCTH CIy4alHBIX COOBITUN B U3YYEHHBIX OMBITaX, B TOM YHCIIE B OMBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEpPHUAX HCIBITAHHHM J0 MEpPBOro ycrexa, B
cepusX UcIbITaHUuN bepHyn.

NwmeTts nipeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICICHUN BEPOSTHOCTEM.

Wwmetrs mpencraBieHre O 3aKOHE OOJIBIIMX YHUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTU B
CITy4yailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCENT B IPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTuueckoe IIaHUPOBaHKUE M KOJIMYECTBE YACOB, OTBOJUMBIX HAa OCBOCHHE KaXJI0M TeMbl yueOHoro npeamera «MaremaTtuka» [IpumepHoit
a/IalITUPOBAaHHOM OCHOBHOM 00pa3oBaTeabHON IPOrpaMMbl OCHOBHOT'O OOIEro 00pa3oBaHMs 00Y4arOIUXCs € 3aJePKKON ICUXUYECKOT0 Pa3BUTHS,
B IIEJIOM COBMNAJAIOT C COOTBETCTBYIOUIMM paszzaenoM [IpumepHoii paboueld mporpammbl ydeOHOro mpeamera «MaremaTthka» o0pa3oBaTeIbHON
IpOTrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu a3Tom Opranuszanys BlpaBe caMa BHOCUTh U3MEHEHHS B COJIEp)KaHKE U paclipeieieHue yueOHoro
MaTepuana Mo rojgam oOydeHHus, B IOCJIEIOBATEIbHOCTh H3Y4YEHMsI TEM U KOJIMYECTBO YAaCOB HA OCBOEHHUE Ka)X/J0H TEMBI, OINpEAeiIeHUE
OpraHu3alMOHHBIX (opM 00ydeHus U T.1. OOOCHOBAHHOCTD JaHHBIX U3MEHEHUH OlpeiesiseTcsl BHIOpaHHbIM 00pa3oBaTenbHON opranuzamnueid Y MK,
UH/UBUIYAIbHBIMA TCUXO(QU3NUECKUMU OCOOEHHOCTSIMM KOHKpETHbIX oOyuwaromuxcsa ¢ 3[IP, cTemeHpl0 yCBOGHHOCTM HMMH Y4Y€OHBIX TEM,
PEKOMEHAANUSIMU 110 OTOOPY M aJanTanuy yueOHOro MaTepuasa 1o MaTeMaTHKe, IpeCcTaBICHHBIMU B [10SCHUTEIHHOM 3amuCcKe.

5 kuacc (204 u)

HasBanmue
pa3aena (TemMbl)
OcHoBHOE coaep:xaHue OcHoBHbIE BU/IbI 1eSITeIbHOCTH 00Y4YaI0IIMNXCS
Kypca (4uciao
4acoB)
uncna. JlelicTBusA ¢ | Harypansusii psia. Yucno 0. HaTypabHble 4mcia Ha Koop-|YYaCTBOBATh B O0CYKIEHHH CIOCO00B yIOpsI0YNBAHKS
HAaTypaJIbHBIMHA nuHaTHOM mnpsMoi. CpaBHEHHE, OKPYIVIEHHE HaTypaslbHbIX |THCEI.
[IHCJIaMH qrces. M300paxkarh KOOpPAMHATHYIO NpPSIMYH, OTMeEYaTh YHCIA
(51 w) Apudmernueckue JACHCTBUS C HATypaJbHBIMU 4ucIamu. | TOYKaMH Ha KOODJIMHATHON MPAMOM, HAXOAMTH KOODIMHATHI
CpoiicTBa HyJsl HpHU CIOXKEHHMM U -yMHOXEHHH, CBOMCTBA|TOYKH.
enuHunbl  npu  ymHOoxkeHud.  IlepemecturensHoe  u|McciaenoBaTh cBolicTBa HaTypaibHOro psaa, yucen 0 u 1 mpu
COUYCTaATCIIBHOC CBOMCTBaA CJIIOKCHHUA n YMHOKCHHUA, | CJIOKEHUU U YMHOKEHUU.
pacnpeoenumenbHoe C60UCMe0 YMHONICEHUA. Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAJIbHBIX YUCENT MPHU
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Menumenu u Kpamwuwvie UUCHA, PpA3JIOKEHUE UHCIA Ha
MHoOkutenu. Jlenenue c ocrtarkoMm. IIpocTeie u cocraBHBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYpaJbHBIM [TOKA3aTEIEM.

Uucnosble BBIPAKEHUS; IOPSALOK JCHCTBUN.

Pemennie TeKCTOBBIX 3a/1ay HA Bce apu(pMETHUECKHE AeCTBUS,
Ha JIBIDKEHUE U MOKYITKH.

HEOOXOIMMOCTH € ONOPOH Ha aJIrOPUTM MpaBHIIA.

BeinoiaTs apudMernyeckue AEHCTBHA C HATYpPaJIbHBIMU
YHUCJIaMH, BBIYHCIATH 3HAUYCHUS YHUCIIOBBIX BBIPAXKCHHUM CO
CKoOKaMH 1 6e3 CKOOOK.

3anuchbIBaTh NPOU3BEICHHUE B BUJIE€ CTEIICHH, YUTATh CTEIICHH,
HCIO0JIB30BATh TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KAa3aTelb),
BBIYMCJIATh 3HAYEHUs] CTENEHEH IpU HEOOXOIUMOCTH C
BHU3yaJIbHON OTIIOPOH.

BBINOTHATL NPHUKUAKY M OLEHKY 3HAaYCHUN YHCIOBBIX
BBIDAKCHUM, NMpPeAIaratb U NPUMEHATh NPHEMBI NPOBEPKH
BBIYKCIICHUH.

Hcnonp30Bare 1pH  BBIUMCICHUAX IEpPeMECTHTENbHOE U
coyeTrarejbHOE CBOMCTBA CJI0KEHHSI M  YMHOKCHHS,
pacnpedenumenvroe céolicmeo yMHoMceHusa; GopMynupoBaTh
U [pPUMEHATh IpaBWia Npeo0pa3’oBaHUsl  YHMCJIOBBIX
BbIPAKEHHH HA OCHOBE CBOICTB apu(pMeTHYECKHUX AelCTBUI
NpH HeoOXOAUMOCTH € HANpaBJsoNieil IOMOLIbIO.
®opmy.IMpoBaTh ONpeeJeHHs JEIUTeNst M KpaTHoro (c
OIIOPO¥ Ha AJITOPUTM IPaBUjIa), HA3bIBATh JACIUTENIN U KPaTHbIE
pacno3HaBaTb IPOCTHIC COCTaBHBIE
(opmypoBaTh M NIPUMEHATH NPU3HAKH JEIUMOCTH Ha 2, 3,

4YHCIIa; U qHCIIa;
5, 9, 10, (c omopoif Ha anropuT™M mpaBuUia); NMPHUMEHSTh
AJITOPUTM pA3JIOKEHUs YHCIAa HAa MPOCThIE MHOXKUTENH;
HAXOAUTH OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.

Pacno3HaBaTh HCTUHHBIE M JIO)KHBIE BBICKA3bIBaHUS O
HaTypaJbHbIX YHCIaX, IPUBOAUTH PUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3bIBAHUSI M OTPUIAHUS BBICKA3bIBAHUN O

CBOMCTBaX HaTypaJbHbBIX YHACEJ C OOPON Ha oOpasell.
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Pemiatb TEeKCTOBBIE 3agaud  apuMETHYECKHUM CIIOCOOOM,
UCNOJIb30BATh 3aBUCHMOCTH MEX]y BEJIMYMHAMHU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIMYECTBO, CTOMMOCTb H JIp.) TpH
HEOO0XOMMOCTH C UCTIOIB30BAHUEM CIIPABOYHON MH(POPMALINU:
aHAJU3MPOBATH TEKCT 33/1a4H, epeopMyJIMPOBaTh YCIOBUE,

41




H3BJICKATDb HGO6XOI[I/IMBIC JaHHBIC, YCTaHaBJIUBATH
3aBUCUMOCTH MCXKAY BCIMYMHAMU [IPpU HCOGXOI[I/IMOCTI/I C
HaHpaBJ’IHIOH_[eﬁ IIOMOIIBIO.

MogaeanpoBaTh XOJ PEHICHUS 3a/Jaud C MOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBOAUTH, pa30UPaTh PA3TMYHBIC PEIICHUS, 3aITUCH PEIICHUH]
TEKCTOBBIX 3a7[au.

C noMobIO MeAarora OUeHUBATHh MOJTYYCHHBIN pe3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOIIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTD OLIUOKU.

Pewamyo 3a0auu ¢ nomowp1o nepedopa écex 603m0HcHBIX
8apPUAHM08.

3HAKOMHTBCS € HCTOPUEH pa3BUTHs apUMETHKH.
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Harasnnas
reomerpus. JIuuuu

Ha NNJIOCKOCTHU
(12 4)

Touka, npsmas, oTpe3ok, Jiyd. Jlomanas. M3mepenue nauHbI
OTpe3Ka, METPUUYECKHE  EAUHMUIBI  U3MEPEHMS
OKpyY’>KHOCTb U KpYT.

JJIAHEL

[TpakTuueckas pabota «IlocTpoeHre y30pa U3 OKPYKHOCTEHY.

VYron. Ilpsmoii,

N3mepenue yrios.

OCTPBIA, TYNOH U Pa3BEPHYTHIM YIJIbI.

[IpakTuueckas pabora «IlocTpoeHue yriosy.

Pacno3naBatb Ha yepTexax, pHUCYHKaX, ONHMCHIBATH,
WCIIONB3Yysl TEPMHUHOJIOTHIO, U H300paxaTb C IOMOIIbIO
4epTEXHBIX ~ MHCTPYMEHTOB (P HEOOXOJUMOCTH IO
BU3yaJIbHOW OMOpE): TOYKY, MPSAMYIO, OTPE30K, Jyd, YTOJl,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBatb, NpUBOAUTL NPUMEPbI OOBEKTOB pPEaTbHOTO
MHUpa, UMEIMUX (OpPMYy H3YyUYEHHBIX (QUTYp, OIEHHMBATH HX
JIMHEHHBIE pa3MEPBL.

Hcnosb30BaTh JIMHENKY U TPAHCHOPTUP KAK UHCTPYMEHTBI JJIs
MIOCTPOECHUSA U U3MEPECHUS: H3MEPATH JUIMHY OTPE3Ka, BETUYUHY
yIja; CTPOMTh OTPE30K 3aJaHHOW MJIMHBI, YTroJl, 3aJaHHOU
BEJINYMHBL, 0TKJIAABIBATH IUPKYJIEM PABHBIE OTPE3KU, CTPOUTH
OKPY’KHOCTb 33JIaHHOT'O pajinyca.

HN3o06paxkars koHurypanuum reoMeTpuueckux Guryp us3
OTPE3KOB, OKPYKHOCTEH, HMX YacTe€d Ha HEJIMHOBAHHOW U
KJIeT4aToil Oymare; mpeajaratb, ONMCHIBATHL M 00CYXKIAATh
Crnoco0bl, AaJroOpuTMbI TOCTPOCHHUS IIOCIE€ COBMECTHOTO
aHajau3a.

Pacno3naBath n H300pakaTh Ha HEIMHOBAHHOMW U KJIETYATOU
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Oymare TIpAMOM, OCTPBIA, TYyMNOW, pPa3BEPHYTHIA  YIJIBI;
CPaBHMBATH YTJIbL.

BbI4ucasATh JTMHBI OTPE3KOB, IOMaHBIX.

[lonuMaTh W HCHOJb30BATH MNPH PelIEHUM 3a7a4
3aBHCHMMOCTH MEXIY €IMHULIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMHUTBCS C HEMETPUUECKHUMH CUCTEMaMU MeEp; BbIPAKATh
JUTMHY B Pa3IUYHbIX €IMHUIIAX U3MEPEHUS ITPU HEOOXOIUMOCTH
C OIOPOH Ha CIPAaBOYHYIO HUH(OPMAIIHIO.

HccnenoBarb Gurypsl 1 KOHQUTypaluu, UCIONb3Ysl HU(pOBbIE
pecypchl.
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OOLIKHOBEHHBIE
npoou
(58 4)

Hpo6s. IlpaBunbHble W HempaBuibHbIE aApoOn. OCHOBHOE
CBOICTBO Apobdu. CpaBHEHUE IPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobei. CmenianHas
npoOb. YMHOXXEHHE | JeJIeHHEe OOBIKHOBEHHBIX JpOoOeii;
B3aUMHO-O0OpaTHBIE IPOOH.

Pemenne TekcTOBBIX 3amad, coaepxkammx apodu. OCHOBHBIE
3a/1a4d Ha ApoOH.

[TpumeneHne OYKB /ISl 3aMTUCU MATEMATHICCKUX BBIPAKECHUH U
MPEIIOKEHUM.

MopeaupoBath B rpaduyueckor, mpeaMeTHoH Qopme, ¢

MOMOIIbI0 KOMIIbIOTEpA TMOHSATUS U CBOICTBa, CBSA3aHHBIE C

OOBIKHOBEHHOM JIPOOBIO.

YutaTh M 3aNMCHIBATh, CPABHMBATH OOBIKHOBEHHBIE APOOH,
npeaIaratb U 00CyK1aTh cOCOOBI yIOPSA0UMBAHUS IpOOEH.

TOYKaMM  Ha

KOOPJMHATHYIO

N300pa:kaTb  OOBIKHOBEHHBIE  ApPOOH
KOODAMHATHOW  IPSIMOM;  HMCIOJB30BaTh
HPSAMYIO JUIsI CPABHEHUS JIPOOEH.
®opMyJIHPOBaTh, 3aNUCHIBATH € MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OHOpPOM Ha MpPaBUIIO;
HCNOJIb30BATh OCHOBHOE CBOMCTBO ApoOM M CoKpaujenus
Opobell u npusedeHuss Opodu K HOBOMY 3HAMEHAMENO 6
npoOCMeuuux cy4asx.

IIpeacraBasaTte 1o o0pa3lly CMeELIaHHYK JApoOb B BHUAE
HENPaBWJIBHOM M  BBIAEHATH LEIYH YacTb YUCIA U3
HenpaBWIbHON Apo0u.

BoinoanaTs apudmernyeckne aeicTBUsl ¢ OOBIKHOBEHHBIMU
IpoOsIMM B TPOCTBIX CIOydyasX; HNPUMEHATb CBOWCTBA
apumMeTHyecKuX AeMCTBUM I palliOHAIN3alUU BEIYUCICHH.
BBINOTHATL NPUKHAKY U OLEHKY DPE3yJIbTaTa BBIUMCICHUM;
npeniaraTtb ¥ NPUMEHATHh NPUEMbI MPOBEPKH BBIUNCICHUN.
IIpoBoauTh McciIeq0BaHUs CBOMCTB JIpo0eil, onupasch Ha
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YHCJIOBBIE  AKCIEPUMEHTHI (B TOM  4YHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3dHaBaTh HCTUHHEIE U JIOXKHBIC BBICKA3BLIBAHUS O ,Z[pO6$IX,

NPUBOIUTH MPUMeEPHI U KOHTPIIPHUMEPHI.

Pemath mpocTeiiiie TEKCTOBBIC 3aJadd, COJAEpIKaIlne

IpoOHBIe NAHHBIC, W 33/1a4M HA HAXO0MCOEeHUe 4acmu yeno2o u

Yenoeo no e2o Yacmi, GvlAGIAMb UX CXOOCMEA U PA3IUYUA.

MoaeaupoBaTh XOJl PEUICHUs 33Jaud C TIOMOIIbIO PUCYHKA,

CXEMBI, TAOJIUIIBL.

IIpuBoauTHL, pa3déupaTrhb, OIEHHBATH PA3IMYHBIC pPEHICHUS,

3aliucu pCHICHI/Iﬁ TCKCTOBLIX 3aJad IIpHu HCO6XO[[I/IMOCTI/I C

HAIPaBJISIONIEH TOMOIIBIO.

C noMoIbIO MeAarora OUEeHUBATH MOJTYYCHHBINH pe3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOIIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTD OLITHOKU.

3HAKOMHTBCS € HCTOPUEH pa3BUTHs apUMETHKH.
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Harasnnas
reoMeTpusi.
MHOroyroJibHUKH
(10 4)

MHoroyronsHukd. YeThIpEXYroJbHUK, MPSMOYTOJIbHUK,
KBazpat. TpeyrojabHUK.

[Inomanp U nepuMeTp MpsIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3 MPSAMOYTOJbHUKOB, €IUHHUIIBI H3MEPEHUs
wiomaau. [lepumerp MHOrOyroyibHUKA.

Pacno3naBarb, mu300paxkartb C TOMOIIBI  YEPTEKHBIX
WHCTPYMEHTOB M OT pyKH, MOJEIMpPOBaTh U3 Oymaru
MHOT'OYT'OJIbHUKH.
IpuBoauThs NpUMepbl 00BEKTOB PEATHHOTO MUPA, UMEIOIIUX
bopmy MHOTOYT'OJIbHUKA,  NPSMOYTOJIbHHKA,
KBaJlpaTa, TpeyroJbHUKA, OLeHUBATh X JTUHEHHbIC
pa3Mepshl.
BbluMciasATh: TEpUMETp TPEYroJbHUKA, MPSIMOYTOJbHUKA,
MHOTOYTOJIbHUKA; IJIOLIAAb MPSIMOYTOJIbHUKA, KBajapaTa (mpu
HEOOXOMMOCTH C OMOPOil HAa aNTOPUTM yUEOHBIX IEHCTBUN).
H3o6paxkaTs OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE
U TYIIOYTOJIbHBIE TPEYTOJIBHUKH.
Crpoutb Ha KjieryaToi Oymare KBajapaT M MPSIMOYTOJbHHK C
3aJlaHHBIMU JUTMHAMU CTOPOH.
HcciaenoBarb cBoOiicTBAa INPAMOYTOJIbHUKA, KBAApaTra IIyTEM
OKCHEPUMEHTa, HAOIIOACHUS, H3MEPEHUs, MOACITHPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSAMOYTOJIbHUKA.
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PacniodHaBaTh KCTHHHBIE M JIOKHBIE BBICKAa3bIBaHHUS O
MHOI'OYT'OJIbHUKAX, NMPUBOAUTH NPHUMePbI U KOHTPIPUMEDHI.
HccnenoBars 3aBUCMMOCTD ILIOLIAAN KBAaApaTa OT JJIMHBI €T0
CTOpPOHBI.

Hcnosb30BaTh ¢BOMCTBA KBAJIPAaTHON CETKH JUIS IOCTPOEHUS
¢uryp;  pa3déuBaThb  IPAMOYIOJIBHUK  Ha  KBaJparthl,
TPEYroJbHUKH; COCTABJATH (QUIYpbl M3 KBaJpaToB U
MPSIMOYTOJILHUKOB M HAXOJUTh MX ILJIOMIA/b, Pa30MBaTh (PUTYPHI
Ha MPSIMOYTOJIbHUKY U KBaJpaThl M HAXOAUTh UX IUIOIIAAb (IpU
HEOOXOJMMOCTH C HAIIPABJISIONIEH TOMOIIIBIO).

Beipamars BeIMUMHY IUIOIIAAM B PA3JIMYHBIX €IMHULAX
U3MEPEHHUSI METPUYECKOW CHUCTEMBl MEp, MCIO0JIb30BaTh
3aBHCHMOCTH MEXJy METPUUECKHMHU €IUHULAMH W3MEpPEHUS
IUIOIIAIM TpU HEOOXOAMMOCTH C OIOPOH Ha CIPaBOYHYIO
uHdopMaIuto.

3HaKOMHMTBCS C @pUMepaMH NPHUMEHEHUsl IUIOLIAJU MU
nepuMeTpa B MpPaKTHUYECKUX cuTyauusx. Pemarb 3agaum us
peaJIbHOM JKU3HU, IPU HEOOXOAUMOCTH C ONOPOM Ha aJIFOPUTM
IIpaBUJIa, 00CYKAATh pa3IuYHbIe CIIOCOOBI PELICHUS 3aay.
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JlecaTUUHDBIE
npoou
(47 )

JlecstnuHas 3anuch apodeii. CpaBHEHHE NECATUYHBIX APOOCH.
JleicTBHSI C IeCATUYHBIMU POOSMU. OKpyeieHue 0ecamuiHbix
opobeli.

Pemenne TekcTOBBIX 3amad, coaepxkammx apodu. OCHOBHEIE
3a/1a4d Ha APOOH.

IIpeacTaBisiTh JECATHUHYIO ApoOb B BHUJE OOBIKHOBEHHO,
YUTATh M 3aNHMChIBATh, CPAaBHHUBATb [ECATUYHBIC APOOH,
npeanaratb M 00CyKAaTh YOS IOYUBAHUS
JECATUYHBIX APOOEH.

H3o006paxkarh necaTuyHble APOOU TOUKAMM Ha KOOPAUHATHON

CIOCO0bI

HIPSIMOM.
BoIsIBASITH CXOACTBA W Pa3IMUYMA TPABUI apUPMETHISCKUX
JEHCTBUH ¢ HATYPAIbHBIMH YUCIIAMU U JECATHYHBIME JPOOSIMH,
II0CJIC COBMECTHOI'O aHa/I13a.

BoimoanaTs apudmMeTuueckue JCUCTBUS C JIECATUYHBIMU
Ipo0siMi; BBINOJHATH NPUKHIKY W OLEHKY pe3ylbraTra
BBIYHCIICHHH.

cBOMiCTBA

IIpumensaTb apudmeTnyeckux AeHCTBUIA ams
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palroOHANN3alUH BHIYUCICHUM.

Ilpumenamov npasuno OKpyzieHus Oecamuunvix Opobdetl, TpH

HEOO0XOAUMOCTH C BU3YJIBHOM OMOPOii.

IIpoBoauTh HCCHAEI0BAHUS CBOWCTB JCCATUYHBIX JPOOEH,

OMUPAsICh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM 4YHUCIE C

MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh NCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS O JIPOOSX,

NPUBOAUTL TNPUMEPbl U  KOHTPIPUMEPHL, CTPOUTH

BbICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHUI.

Pemarnb MPOCTEUIIINE TEKCTOBBIE  3aJayH,
coJiep>Kaliye IpoOHbIe JaHHbIE, U HA HAX0JCOeHUe Yacmu

Yenozo u Yyeno2o no e2o Yacmu, BbIABJATH X CXOJCTBA H

pa3auvus.

MoaeanpoBaTh XOJ PEIICHUS 33Jla4d C MOMOIIbI0 PUCYHKA,

cxeMbl, Tabnuipl. Pa30upats pa3nuyHble pElIeHUs, 3alKucu

pELIeHHI TeKCTOBBIX 3a/1a4.

OnepupoBaTth IpOOHBIMHU YHCIIAMU B PEATTbHBIX KU3HECHHBIX

CUTyaIUsX.

C nomMomb0 mexarora OUEHUBATH IOJYUYEHHBIM pe3ylbTar,

OCYHIECTBJSATh  CaMOKOHTPOJb, HpOBEpsst  OTBET  Ha

COOTBETCTBHUE YCIIOBHIO, HAXOJAUTH OIIUOKU. 3HAKOMHUTBLCS €

ucropueii pa3BuTus apuGMeTUKH
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Harasnnas
reoMeTpHus.
Tesa u purypst
B IIPOCTPAHCTBE
(10 u)

MHnoeoepannuku. Hzobpascenue mroeoepanuukos. Moodenu
NPOCMPAHCMBEHHBIX Mel.

Ipsmoyeonvuoiii napannenenuned, kyo. Pazeépmru kyba u
napainnenenuneoaq.

O06vém Kyda, npamMoy2o1bH020 napaiieienuneod.

Pacno3HaBath Ha uyepTekax, PUCYHKaxX, B OKpYKawlleM
MHpe IPsIMOYTOJIbHBIN Mapaienenumes], Ky0, MHOTOTpaHHUKH,
ONUCHIBATb, MCHOJB3YSl TEPMHMHOJOTMI0, OLEHUBATH
JIMHEHHBIE pa3MEPBL.

IIpuBoauTHL NMpUMePHI 0OHEKTOB PEATBHOTO MUPA, UMEIOLIUX
(opMy MHOTOTpaHHHUKA, MPSIMOYTOJBHOTO IapaulesenuIeaa,
KyOa.

N3006paxkath Ky0 Ha KIeTyaToi Oymare.

HUccaenoBarb CBONCTBA Ky0a, MPSAMOYTOJILHOTO
napajuienenuneaa, MHOrorpaHHMKOB, UCIIONIb3YS MOJIETU IIPU
HEOOXOJMMOCTH C HAMPABJISIOMICH MTOMOIIBIO.

Pacno3HaBarp pa3BEépTKM Kyba W mapajUienenurnena.
MogaeanpoBaTh Ky0 U napauienenunes u3 OyMmard u npodmnx
MaTepHayioB, 10 00pasiry.

Haxoauth u3MepeHHs, BBIYMCISATH IUIOMAIL MOBEPXHOCTH;
00BEM Ky0a, MPsSMOYTOIBHOTO TMapajuieJenuIea ¢ ornopoil Ha
QITOPUTM YYEOHBIX JIEHCTBHIA; HCCI€I0BATH 3aBHCHMOCTH
00béMa Ky0a OT IITUHBI ero pedpa.

Ha6aonaTs 1 IPOBOAMTH AHAJOTHMH MEXKIY TOHSATHSIMH
TUIOMIAIM ¥ 00bEMa, IEpUMETpPa U TUIOIIAIN TOBEPXHOCTH.
Pacnio3HaBaTh WCTWHHBIE W JIOXKHBIC BBICKA3BIBAHUS
MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPHI U KOHTPIIPHUMEPHI.
PemaTe 3a1a4m U3 peanbHOW KU3HHU.

0
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IloBTOpEHUE
M 00001IeHHE
(164 )

[ToBTOpEHNE OCHOBHBIX MOHSATHH M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BbIYMCJISITH 3HAYCHUS BBIPAXKECHUH, COIEPKAIIUX HATYPATbHbIC
quciia, OGBIKHOBCHHBIG U ACCATUYHBIC IIpOGI/I, BBITIOJIHATH
peoOpa3oBaHus YHCEN MPU HEOOXOUMOCTH C HAPAaBISIONICH
TIOMOIIIBIO.

BpiOuMpars cmoco® CcpaBHEHUS ~ YMCEJl,  BBIYMCIICHHIA,

NPUMEHATh CBOMCTBA apu(PMETHUYECKUX JeHCTBUH I
palroOHANN3alUH BHIYUCICHUM.

OcymecTBIsITb CAMOKOHTPOJIb BBINOJHIEMbIX JCHCTBUU W
CaMOIPOBEPKY pe3ysibTaTa BBIUUCICHUN.

Pemars mpocreiimme 3agauyM U3 pPEAIbHOM  KU3HH,
NPUMEHATh MATeMATHYeCKUe 3HAHUSA [IJIs PEIICHUS 3a/1a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB.

cnocodamu,

BbIOUPATH

Pemars mnpocreiimmue
CPaBHHUBATHL  CIOCOOBI
PanMoOHAJBHBINA CIIOCO0.

3a1a4n
peleHus

Pa3HBIMHU
3aJa4H,

6 kaace (204 u)

HazBanue pasaena
(TembIl)
Kypca (4uciao
4acoB)

OcHoBHOE conep:kanne

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IMXCH
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HartypanbHble
ymciaa
(30 4)

ApudmeTraeckue AeHCTBHS ¢ MHOTO3HAYHBIMH HATyPaJIbHBIMHU
yucinamMu. UuCIIOBbIE  BBIpAXCHUSA, IOPSANOK JICHCTBUH,
UCIOJIb30BaHUE CKOOOK. OKpyIrJIeHHE HaTypalbHBIX YHCEI.
JlenuTenu U KpaTHBIE YUCHA;, HAUOOIbWUL 0OWUll Oeiumens u
HaumeHbulee 0duee KpamHoe.

PaznioskeHre Yyuciia Ha MpOCThIe MHOKUTENH. J[eTMMOCTh CyMMB]
Y TIpou3BeicHUs. JeJIeHHe ¢ 0CTaTKOM.

PemieHue TeKCTOBBIX 3aj1ad.

BopinosHaTs, apudmMernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HaTypaJbHbIMU 4YHUCJIaMH, HAXOJAUTh 3HAYEHHs] YHCIIOBBIX
BBIPOKEHHUH CO CKOOKaMH M 0€3 CKOOOK; BBIYMCJISITh 3HAYEHHUS
BBIPAXKEHUM, COJICPHKAITUX CTEIICHH.

BbInoIHAT, NPUKUAKY M OLWEHKY 3HAUCHUN YHMCIOBBIX
BBIPAKCHUM, NPUMEHATHL NPHEMBI NPOBEPKH pPE3yjbTara.
Ucnonws3oBarh mpu  BBIUMCICHUSAX IepeMeCTHUTEbHOE H
coyerarejibHOE CBOMCTBA CJIOKEHHS M YMHOKEHHUS,
pacnpeoeaumenvHoe CEOUCHMEO YMHOMCEHUA OMHOCUMETbHO
CN10JceHUsA, CBOICTBA apu(PMeTHYECKHX JIeiiCTBHIA.
HccnenoBarh 4ucIoBbIe 3aKOHOMEPHOCTH, TPOBOAUTH YUCIOBBIC
SKCIIEPUMEHTBHI.

@®opmMyJMpoOBaTH OMNpeleJieHUs JCIUTENsE U  KPaTHOro,
HauOOJIBIIEr0 OOIIEro MeIUTEasd K HaUMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOI0 M COCTAaBHOT'O YHWCEJ; HCIOJIb30BAaTh 3TU
MOHSATHUS TIPU PEIICHUH 3a/1a4 (TIpU HEOOXOUMOCTH C OIOPOH Ha
QITOPUTM TIPABUIIA).

IIpumeHsTH ANTOPUTMBI BBHIYHCICHUS HAUOOIBIIETO OOIIETO
JENUTENs] YW HAUMEHBIIEro OOIINero KpaTHOTO MABYX 4YHCED,
AITOPUTM PA3JIOKEHUS YUCIIA HA TPOCTHIE MHOKHUTEIIH.
HccaenoBarb CBOMCTBA JE€IMMOCTH CyMMBI M IPOM3BEIECHUS
YyCell ¢ ONIOPOX Ha BOIIPOCHBIN IUIAH.

IIpuBoauTh, mNpHMepbI YHCEd C 33JaHHBIMM CBOMCTBAMH,
Pacno3HaBaTh BepPHblIe M HEBEPHbIE YTBEPKJICHUS O CBOMCTBAX
YuCeN, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKHe NMPeIJIOKeHUs C TOMOIIbIO
CBSI30K «U», «HIIN», «ECIH. .., TO...» 0 00pasiry.
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Pemiath TEKCTOBBIC 3a/1a4H, BKIIOYAIOIINE TOHSITHS JICTTUMOCTH,
apuMETHYECKUM CIIOCOOOM, MCIIOJIb30BaTh Iepedop Bcex
BO3MOXHBIX BAPHAHTOB C OMOPO Ha BOIPOCHBIH IUIaH.
MoaeaupoBaTh XOJl PCIICHHS 3a/la4d C IMOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

[IpuBoauTh, pa3duparh, OLECHHBATH Pa3jJHYHbIE PpPelIeHUsl,
3alMCH  pelleHuii TeKCTOBBIX 3aJa4 C HaIPaBJISIONICH
MTOMOIIIBIO.

Kputrnuecku orieHUBaTh MOJyYeHHBIH Pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(74)

Ilepnenoukynapuvie npsamole. Ilapannenvrvle npsmvie.
Paccrosinne mexnay AByMsS TOYKaMHu, OT TOYKHU JI0 MPSIMOM,
JUIMHA ITYTHU HAa KBAIPATHOM CETKE.

Ilpumepwl npsmovlx 6 npocmpancmae.

PacniozHaBaTp Ha 4epTekKax, PUCYHKax CIy4ad B3aUMHOIO
PacCIIOJIOKEHUS JBYX NPSMBIX.

H3o0paxkars ¢ 1NOMOIBI YePTEKHBIX HHCTPYMEHTOB
KJeT4yaTol Oymare JBe IepeceKaloliuecs IMpsiMble, JBE
napaJulebHbIe MPAMBIE, CTPOUTH MPSIMYIO, IEPICHIAUKYIIIPHYIO
JTaHHOM.

IIpuBoauTL NpHMEPbI  NAPALIEIBHOCTH "
NEPIEHANKYJIAPHOCTH IIPSMBIX B IPOCTPAHCTBE.

PacnosHaBaTe B MHOIOYIOJBHHUKAX NEPHEHAUKYJSAPHBIE W
napajuleibHple  CTOpoHBL. M300paskaTh MHOTOYTOJIBHMKH C
napansenbHbIMHU, TePHIeHIUKYIAPHBIMA CTOPOHAMH 110 00pa3ily.
Haxoaurth paccTrositHue MexJy IByMs TOYKaMH, OT TOYKH [0
NpsIMOM, JUIMHY IIyTM Ha KBAJApPaTHOM CETKE, B TOM 4YHUCIE
WCTIONB3YS ITU(POBBIE PECYPCHI.
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Apodu
(42 v)

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO
npobwu, cokpaiieHue npoodeit. CpaBHeHHE U

ynopsiiounBanue apo0eit. Jlecatuunble ApoOu U MeTpudecKas

CUCTEMA MED.

Apudmernueckue  ACWCTBUS € OOBIKHOBEHHBIMH

JECATUYHBIMH JPOOSIMHU.

n

CpaBHMBATHL U YNOPSIAOYMBATH ApOOH, BBLIOMPATH CHOCOO
CpaBHEHMsI JpoOeit.

IpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
IpoOell 1 OOBIKHOBEHHBIE B BUJE JIECATHUUYHBIX, HCHOJIb30BATh
JKBUBAJICHTHbIC NPEACTABJICHUS] JPOOHBIX YHUCEN IMpU HX
CPaBHEHHM, IIPU BBIYMCICHUAX (IIPU HEOOXOIUMOCTH C
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Otnomenue. [lenenue B jaHHOM OTHOIIEHUU. Macwumab,
MIPONOPLUSI.

[lonstue mporeHta. BeluncieHue mpoueHTa OT BEJIWYUHBI U
BEJIIMYUHBI 110 €€ npoueHTy. PelleHne TEKCTOBBIX 3a1ad,
cojiepkammx Apobu W mporeHThl. [IpakTthyeckas padora
«OTHOIIEHNE JUIMHBI OKPYKHOCTHU K €€ AUAMETPY».

HaIIPaBJIAIOIIEH TOMOIIIBIO).
Hcnoan3oBaTrh JecsaTUYHBIE JApOOM TpU  NHpeoOpa3oBaHHUH
BEJINYUH B METPUYECKON CUCTEME MED.
BoinosnsaTs apudpmMerndeckue aelCTBUA ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU IPOOSIMHU.

BbruncasnTs 3HaYCHUs BBIpAXCHUI, coJIeprKaIInx
OOBIKHOBEHHBIE M JI€CATUYHbIE  JOpOoOW,  BBIOJIHSATH
npeoOpa3oBanusi JpoOed, BBIOMPATH CHOCO0, NPHUMEHSATH
cBoiicTBa apuMETUYECKUX ACHUCTBUU MJisi pallMOHATIU3ALNU
BBIYMCIICHUI.

CocTaBJifITb OTHOLIEHUS U MPONOPLUU, HAXOAUTh OTHOILIEHUE
BEJIMYUH, I€JUTh BEJIMYUHY B JAHHOM OTHOILIEHUHU.

Haxoauth 3KcnepMMeHTATbHBIM MYTEM OTHOILEHUE JJIMHBI
OKpyXHOCTH K e guamerpy (OIpu HEOOXOAUMOCTH C
HaIpPaBJISAOLIEH TOMOIIIBIO).

Haxoaurh Macmita®d 1uiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCIIONIB3Ysl MacIITal ¢ ONOPO Ha adrOpUTM YU4eOHBIX JeHCTBUI.
OO0BSICHATB, YTO TAKOE MPOLEHT, YHOTPEOIATH 000POTHI peUuH CO
CIIOBOM «TIPOIIEHT». BhIpamaTh MpOLEHTH B Apo0siX U Apodu B
IPOLEHTaX, OTHOLIEHWE JABYX BEJIWYMH B  IIPOLEHTAX.
BbluncasTh NpPOIEHT OT YHMCla U YUCIO IO €ro MpPOLEHTY.
OxkpyrasaTh Jpodu U NPOLEHTHI, HAXOAUTh TPUOIMKEHUS YU CET
IIpH HEOOXOAMMOCTH C UCIIOJIb30BaHUEM BU3YaJIbHOM OIMOPHI.
Pemate 3agaum Ha dYacTU, MPOLEHTH, NPOMOPLMH, Ha
HaxO0KJIeHue IpoOu (TIPOIIEHTa) OT BEJIMUYMHBI M BEJTMYHUHBI 10 €€
npobu (TpOIEHTY), IpoOu (MPOLIEHTa), KOTOPBIM COCTABISET
onlHa BeiauunHa oT gpyrod. IlpmBoamTh, pa3dupars,
OLIeHMBATDH PA3JIMYHbIC PEIIEHUs, 3alUCU PEIIEHUN TEeKCTOBBIX
3aJa4 Ipu HEOOXOTUMOCTH C HANPaBJISIOLIEH MOMOILBIO.
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HU3Baekars uHHpOpMaUMIO U3

HMHTEPIIPETUPOBATH

TaOJIUYHBIE

TaOMUIl ©  JUarpamm,
JIaHHBIC, OIIPEICTATh

HauOOJIbIIIEe ¥ HAUMEHbIIIEE U3 MNpEACTAaBJICHHLIX TaAHHbIX.
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Harnsanas Ocesas cummempus. Llenmpanonas cummempus. Pacno3HaBaTh Ha yepTexax U M300pKCHUAX, H300PaKaTh OT
reoMeTpus. Mocmpoenue cummempusnbx puzyp. PYKH, CTPOUTB C IIOMOIIBIO MHCTPYMEHTOB (urypy (OTpesox,
Cummerpus Curonempus 6 npocmpancmee. JOMaHYI0,  TPEYTONBHHK,  NPAMOYTONBHIK, ovayxcHOCTb),
(6 1) CHMMETPHMHYIO JaHHOH OTHOCHTENBHO MPAMOH, TOUKH ¢
HalpasJIAIOLIEH TOMOLIBIO.
HaxoauTh mnpumepbl CHUMMETPUHM B OKPYKAIOIIEM MHpE.
MopeaupoBath u3 Oymaru [Be (QUIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO TMPSIMOM; KOHCTPYMPOBATh T'E€OMETPUYECKHE
KOH(UTypaluu, UCII0JIb3Ys CBOMCTBO CUMMETPHH, B TOM YHCIIE C
HOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AJITOPUTM yUEOHBIX
JEUCTBUN.
Bobipaskenus IPEUIOKEHUH. JIs1 3aIUCU MaTeMaTUYecKUX BolpakeHHi u | McmoJib30BaTh OyKBBI Ul 0003HAUEHUS 4MCEN, NP 3alHCH
¢ GyKBaMHu NnOOCMAHOBKIU. 'KGEHHble — GLIPAJICEHUs. U YUCN0Gble |MATEMAaTHUECKUX  YTBEPXKIEHHH, COCTaBIATh  OyKBEHHBIE
(17 u) ByKBEHHBIC PABEHCT] BBIPQ)KEHUSI 110 YCIIOBHIO 3a/1a4H.

HaxXoxXx CDOpMy_]‘[I,I_ JCHUE HEU3BECCTHOI'O KOMIIOHCHTA.

HccaenoBatb  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
UCIIONb30BaTh OYKBBI AJISl UX 3aIHCH.

BoiuncasTe 4nciIoBOe 3HaU€HHWE OYKBEHHOTO BBIPAXKEHHS TMPH
3a/laHHBIX 3HAYEHHUSIX OYKB C OMOPON Ha alrOpUTM Yy4eOHBIX
JIEHCTBUH.

3anuchIBaTh dhopmy.bi: nepumMeTpa i IUIOIIa U
MPSIMOYTOJIbHUKA, KBajpaTa; JIUHBI OKPY>XHOCTH, IIJIOIIAIN
Kpyra; BbINOJHATH BbIYHCJIEHUS] TO OSTUM (opmymam.
CocTaBasiTb (pOPMYJibl, BBIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHHE; 1I€HA, KOJIHMYECTBO,
CTOMMOCTB; TMPOU3BOJIUTEILHOCTh, BpeMs, O00BEM pabOTHI;
BBITIONTHSATH BBIYUCIICHUS IO 3TUM (HOpMYJIaM.

HaxoauTh  HEWU3BECTHBI KOMIIOHEHT  apU(pMETHYECKOTO
JIeHCTBHS.
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Harasignas
reoMeTpusi.
Durypsl

YeTbIpE€XyTrobHUK,
IIpsMoyronsuuk, KBApaT:  CBOKCTBA

UaroHaJIe.

PUMEPHI YeThIPEXYTOJILHUKOB.

CTOpOH,  YIJIOB,

HN300paxaTh, Ha HEIMHOBAHHONW U KieryaTol Oymare c
UCIIOJIb30BaHUEM 4epTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJILHUKH C 33JaHHBIMU CBOMCTBAMH: C

Ha iockoctu (14

1)

N3mepenue yrios. Buasl TpeyrojibHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomane ¢urypsl. dopmyisl
nepuMeTpa W IUIOMIAAM HOpsMoyronbHuka. [Tpubmmxénnoe

M3MEpEeHUE IUIOIAIu QUryp.
Ipaxmuueckas paboma «Ilnowaows kpyeay.

napajuieIbHBIMU, NEPIEHIUKYJISIPHbIMUA, PAaBHBIMH CTOPOHAMHU,
OpSAMBIMU  YIJIAMH U JIp., PaBHOOEAPEHHBIM TpPEyrojbHUK.
IIpennaraTs U 06CyK1aTh CIIOCO0bI, AJITOPUTMBI IIOCTPOCHHUS.
HccnenoBarb,  uCHONB3YyS  OKCIEPUMEHT,  HAOIIOACHHE,
MOJICJIMPOBaHUE, CBOMCTBA  IIPSIMOYTOJIbHMKA, KBajpara,
pa30uBaTh HAa TPEYTOJBHUKH C OTIOPOI HA BOIIPOCHBIH IJIaH.
O0ocHOBBIBATb, ONPOBEPraTh C IOMOLIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSMOYIOJbHHUKE, KBaJpaTe, Pacrno3HaBaTh
BEPHbIE U HEBEPHBIEC YTBEPKICHMUSL.

H3mepsATh U CTPONTH C OMOUIBIO TPAHCIIOPTUPA YTIJIbl, B TOM
4HCJIe B MHOTOYTOJIbHUKE, CPAaBHHUBATh YIJIbl, Paclo3HABATH
OCTpbI€, IPAMBIE, TyNbIE, Pa3BEPHYTHIE YTIIbI.

Pacno3naBath, n300pakaTh OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIMN,
TYyHOYTOJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYyroJbHUKM (P  HEOOXOAMMOCTH C  HCIIOJIb30BaHUEM
BHU3yaJIbHOU OTIOPHI).

Beruncaars HIEPUMETP MHOT'OYT'OJIBHUKA, IUIOIA/b
MHOTOYTOJIbHUKA pa30MeHrneM Ha MPsIMOYTOJbHUKHU, Ha PAaBHbIC
(Gurypbl, HCHOJB30BATH METPHUUECKUE €IUHHIIBI HU3MEPEHUS
JUIMHBI ¥ TJIOLIAU C ONOPOI Ha alrOpUTM Y4eOHBIX NeHCTBUI.
Hcnonp3oBath NpUOIMKEHHOE H3MEPEeHUe JJIMH U Iuiouaaen
Ha KjeT4arod Oymare, NPUOMIDKEHHOE W3MEPEHUE [IITMHBI
OKPY’KHOCTH, IUIONIAIM KpyTa.
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ITosoxuTeNLHLIC
U OTpHIATEIbHBIE
yucaa (51 v)

Lensie qycIia. Mooynw yucaa,

unmepnpemayus mooyns. Hucnogvie npomexscymxu.

ceomempudecKkal

[lonoxurenbHple U oTpuLarenbHble uyuciaa. CpaBHEHHE
MOJIOKUTETBHBIX U OTPUIATENBHBIX YUCENl. ApHU(PMETHYECKHE
JEUCTBHS C MOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMA YU CIIAMHU.

Pemenne TekCTOBBIX 3aJa4.

IIpuBoANTL NpPUMEPbI WCIOJIB30BaHUS B PEATbHON HKHU3HY
TIOJIOXKHUTEIBHBIX U OTPUIATEIBHBIX YHCEIL.

H306pa)l(aTb HCJIBIC YUCJIa, ITOJOXHUTCIIBHBIC U OTPULATCIIBHBIC
YHClia TOYKAMU Ha YHCIIOBOM MPSIMOM, HCMOJIb30BATh YHCIOBYIO
NPSIMYFO JUTSI CDABHEHUS YUCEI.

IIpumeHsiTH TNpPaBWJIA CPABHCHHS, YNOPSAOYMBATH I[CIIBIC
YUCIa; HAX00UNb MOOYIb YUCIA.
@opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C MOJIOKUTEITHHBIMU H
OTPUIATCIILHBIMH YUCIIAMU, HAXOAUTH 3HAYEHHUSI YNCIIOBBIX

BBIPQKCHUM, COIEpKAIIMX JACHUCTBUSA C IOJIOKHUTEIbHBIMH U
OTPULIATEJIbHBIMU YHCIAMU IPU HEOOXOAUMOCTH C ONOPOM Ha
QJITOPUTM IPaBUIIA.

IIpuMeHsTL  CBOWCTBAa  CIIOXKECHUSA U
npeoOpa3oBaHUsi CYMM U MTPOU3BEICHUMN.

YMHOXCHUA JJIs|

IIpeacrasiienue
AAHHBIX

(CR))

prlMOerJ’IBHafl cHucTeéMa KOooOpAuHat Ha ITIJIOCKOCTH.

KoopaunaTs! TOuky Ha miIockocTu, abcuucca U OpinHaTa.

Cronbuatble ¥ KPYroBble AMArpPaMMBbI.
ITpakTryeckas padorta «IlocTpoeHue quarpamm».
Pemenne  TeKCTOBBIX  3a7ad,  COAEpXKAIIMUX
IIpEJICTaBJICHHbIE B TAOIUIIAX U HA TUarpaMMax.

JaHHBIC,

OO0bACHAT, W WLIKCTPHPOBATH MOHATHE IMPSMOYTOJIbHOU
CUCTEMBbl ~ KOOpPAMHAT  HA  IUIOCKOCTH,  HMCIIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAMHATHOW INIOCKOCTH TOYKHU U
¢burypsl 1o 3aJlaHHBIM KOOpJMHATaM, HAXOAUTH KOOpPJIUHATHI
TOYEK.

Yuratb cTojOuaThie H KpPyTr'OBBIE JHarpaMMBl;
HHTEPNPETUPOBATH JaHHBIC, CTPOUTH CTOJIOYATHIC JUATPAMMBI.
Hcnonb3oBath nHGoOpMAaLMIO, IPEICTABICHHYIO B TA0IHIIAX,
Ha JuarpamMmax Ijid pe€IcHUA TCKCTOBBIX 3a/1a4 U 3aaa4 U3
peaTbHOM KU3HU.
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Harasnuas
reoMeTpusi.
Durypsl B
NMPOCTPAHCTBeE
(99

IIpsamoyzonvHolli napannenenuneo, Kyo, npusmda, AUpamuod,

KOHYc, — yuaumop, wap u  cgepa.  Hzobpadsicenue
npOCMPAHCIMEEHHbLX Queyp. Ipumepwi pazeépmox
MHO202PAHHUKO8, YUTUHOPA U KOHYCA.

Ilpakmuueckas paboma «Cosz0anue Mmooernel

nPOCMPAHCMBEHHBIX Puyp».
Honamue o06véma; eounuyvl uzmepenusi o6wvéma. O6vém
NPAMOY20IbHO20 napaieienuneod, Kyoa, popmyist oo6véma.

Pacno3HaBaTh Ha uepTekax, pUCyHKax, OMUCHIBATH MHUPaMUJY,
npusMy, HUIUHAP, KOHYC, Iap, HM300paxaTh HUX OT pPYKH,
MOJeJIUpPOBaTh U3 OyMmaru, IUIaCTWJIMHA, MPOBOJIOKU U JIp. C
Hanpasisiromeil nomomnsio. IIpuBoANTL NMpuMepbl 00HEKTOB
OKPY’KaIOIIer0 MUPa, UMEIONINX ()OPMBI Ha3BAHHBIX TEJI.
Hcnonb3oBaTh TEPMHHOJIOTHIO: peobpo,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

BEpIINHA, TpaHb,
HN3yuath, uCnonb3ysi dKCIEPUMEHT, HAOIIOJCHUE, W3MEPEHHE,
MOJICTTHPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 ONMHUCHIBATH
CBOIiCTBA HAa3BaHHBIX TEJl, BHIAABJISATH CXOJACTBA U PA3JIUYUS:
MEX]ly MUPaAMHUION U IPU3MON; MEXKIY HUIMHIPOM, KOHYCOM U
IapOM.

Pacno3HaBaTh pa3BEéPTKU MNapajuieNenunena, Kyoa, MpHU3MBL,
NUpPaMUJIbI, KOHYCa, [IUJIMHIPA; KOHCTPYMPOBAThH JaHHBIE Tela
U3 pa3BEPTOK, cCO3[aBaTh UX MOJAENU C HampaBIsOLIECH
MOMOIIBIO.

Co3gaBaTh MoOJeIHM NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, TUTACTHIIMHA U JIP.) C OTMIOPOI Ha aIrOpUTM y4eOHBIX
JENUCTBHM.

N3mepsiTh Ha Mojedsix: UIMHBI pEOEP MHOTOTPAHHUKOB,
JMaMeTp 11apa.

Boiuucasate mo  ¢opmyiaam: 00BEM  TPSIMOYTOJIBHOTO
napajiesienumnena, Kyoa; HMCIIONb30BaTh CIMHUIBI H3MEPEHUS
00bEMa; BBIYHCAATH OOBEMBI TEJ, COCTABICHHBIX W3 KyOOB,
MapajuieNIeUIe/IOB; pemaTh 3a1a4i C PEATbHBIMHA JaHHBIMA C

OTIOPOii Ha CIIPaBOYHYIO HH(OMAIIHUIO.
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IoBTOpEHUE,
00001IeHME,
cUCTeMaTU3alus
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHSATUM W METOAOB KYypCOB 5 M 6
KJIacCOB, 00001IeHUE U chUCTEeMaTH3aIUs 3HAHUH.

Bo1uncjsTh 3HaUCHUS BBIPAXKCHUH, COJEPKAIUX HATYPaIbHBIC,
LICIIbIC, IMOJIOYKUTCIILHBIC 51 OTpHULIATEIbHBIE YyHpca,
OOBIKHOBEHHEIE u JIECATUYHBIE Ipoow, BBIIOJIHATH
npeoOpa30BaHUsl YUCENT W BBIPAKECHUNW MPH HEOOXOAMMOCTH C
HaIIpaBJAOIIECH IOMOILIBIO.

Bri0upaTh c1iocod cpaBHEHUS YK CEll, BRIUUCICHUN, IPUMEHITh
cBoiicTBa apuMETUYECKUX ACHCTBUU MJIs pallMOHATU3AINH
BBEIUMCIICHUH.

PemaTe nmpocTreiiime 3a1a4u U3 peajabHON KU3HU, MPUMEHSITH
MaTeMaTH4ecKHe 3HAHUS I PEIICHUS 3a1ad U3 JPYyrux
npeaMmetroB.  Pemiath  mpocreiimme  3amaud pa3s’HbIMHU
cnocodamu.

OcylmecTBASTh CAMOKOHTPOJb BBHITIOTHSAEMBIX JCHCTBUI H

CaMOIIPOBCPKY pe3yJibTaTa BBIYMCIICHHH.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (II0 TOAAM OBYUEHMUS) 7 knacc (136 u)

Ha3zBanue pa3aena
(TembI)
Kypca (4uciio
4acoB)

OcHoBHOE conep:kanne

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH
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Yucaa n
BBIYHCJICHHUS.
PanunonaanHbIe
L1 (W £

(27 9)

[TonsiTHE palMOHAIILHOIO YUCIIA.

Apudmernieckre ASHCTBHS ¢ PAlMOHATBHBIMH YHCIAMU.

CpaBHeHI/Ie, YHOOPpAAOUYUMBAHUE pallMOHAJIbHBIX YHUCCII.

CreneHb ¢ HaATypaJIbHBIM [10KA3aTEIIEM.

Perenne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOIICHTHI U3 PEeaTbHOM

IIPpaKTUKHU.

HpI/I3HaKI/I ACIIMMOCTH, PAa3JIOKCHHA Ha

HaTypaJIbHbIX YHUCCII.

PeanbHble 3aBucuMoctu. [Ipsmas
MIPONOPLUOHAIBHOCTH.

u

MHOXXHUTCIHN

oOpaTHas

CucreMaTH3UPOBATH M 000ramiaTh 3HAHUA 00 OOBIKHOBEHHBIX
U JIECTUYHBIX JPOOsX.

CpaBHMBATBH H YHOPAA0YMBATH APOOH, IPE0oOPa30OBLIBAs MPH
HEOOXOJMMOCTH  JIECATUYHBIE JpoOW B  OOBIKHOBEHHBIE,
OOBIKHOBEHHbBIE B JIECTUYHBIEC, B YAaCTHOCTU B OECKOHEUHYIO
JECATUYHYIO 1pO0b.

IIpumensitb  pa3sHooOpasHble  cHOCOOBI M NPHEMBI
BbIYHUCJIEHUS] 3HAYEHHU JPOOHBIX BbIPAaKEeHU, COIEepKaIIUX
OOBIKHOBEHHbIE M  JECATUYHBIE JpoOU: 3aMEHATh IpU
HEOOXOJMMOCTH  JIECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JICCATUYHOM, MPUBOANTH BBIpAXXEHUE K (opme,
HauOosee yIOOHOM s  BBIYMCIEHHH, MpeoOpa3oBHIBATH
JpOOHbBIE BBIPAKEHUS HA YMHOKEHUE U JIEJICHHE AECATUYHBIX
npo0elt K IeMCTBUAM ¢ LeJIbIMU YUcIaMU (IIpU HEOOXOAMMOCTH C
HalpaBJIAIOLIEH TOMOIIBIO).

IlpuBoanTh 4YMCI0BBIC U OyKBEHHbIC NPHMEPbI CTEICHU C
HaTypaJbHbIM IOKa3aTejaeM, OObBSCHSAS 3HAUYEHUS OCHOBAHMS
CTETIEHHM M IOKAa3aTelsl CTENEHH, HaXOANUTh 3HAUEHUS CTENeHEN
Bua a" (a2 — mroboe palMoOHABHOE YHCIIO, N — HATypajIbHOE
YHCII0) C ONOPOi Ha CIPaBOYHYIO HH(POPMALIUIO.

[lonnmars cMbIca 3anMcH OONBIIMX YHCEJ € NOMOUILIO
AecATUYHBIX Apoleii U cTreneHel unciaa 10, npuMeHATh UX B
peajbHbIX CUTyalusX.

IIpuMeHATH NPU3HAKK ACITUMOCTH, Pa3JIOKEHUs HA MHOXKHUTEIHY|
HaTypaJIbHBIX YHCEIL.

Pemarnb l'lpOCTGiII[IHG 3aJa4M Ha 9aCTHU, IPOLCHTEI, IIPOIIOPIUH,
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Ha HaXOKJeHHE IpOoOH (IIPOLIEHTa) OT BETUYMHBI U BETUYUHBI 110
e€ npobu (TpoleHTy), Apodu (MpoIeHTa), KOTOPBIM COCTaBIISACT
olHa BeiauunHa oT gpyroi. IlpuBoamTh, pa3dupars,
OlleHMBAThH PA3JIMYHbIC PEIICHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3azad.

Pacnio3zHaBaTh U 00BACHATD, OMUPASICh HA ONPEACTICHHUS, TPSIMO
IPONOPLUOHATIEHBIE u o0OpatHO MPONOPIUOHATILHBIE
3aBHCUMOCTH MEXKJy BEIMYMHAMU; NPUBOJMTH NMPUMEPbI 3THX
3aBUCHMOCTEHl M3 pEabHOTO MHpa, U3 JPYrHX Y4eOHBIX
IPEIMETOB.

Pemrate mpocreiilmie MpakTHKO-OPHEHTHPOBAHHBIE 3aJa4H
Ha  JApo0M, TPOUEHTHI, TMNPAMYI0 H  OOPaTHYIO
NPONOPIHOHAIBLHOCTH, IPONOPIUH.
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AuredOpanyeckue

BBIPAsKeHHsI
(52 u)

byksennble BelpaxkeHus. [lepemennsle. [lonmycTumbie 3HaYCHNS
nepeMeHHbIX. POPMYyIIBL.

IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKPhITHE CKOOOK Y|
MPUBEJCHUE TIOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXKCHUE
MHOT0WwIeHOB. DOPMyJIbl COKPAIEHHOIO YMHOKEHHSL.

PaznoxxeHne MHOTOYJICHOB HA MHOXKUTEJIH.

OBJaagerb Ha 0a30BOM YPOBHe anredpanvecKou
TEPMUHOJIOTUEN U CHUMBOJMKOW, NPUMEHAATH €€ B IIpolecce
OCBOEHUS yUeOHOI0 MaTepuara.

Haxoaurh 3HaueHUs OyKBEHHBIX BBIPAXKEHMM IpPU 3aJaHHBIX
3HAYCHHSIX OYKB;

BoInmoaHaTs HpCO6p330BaHI/I$[ LECJIO0TO BEIPAXKCHNA B MHOI'OYJICH

BBIIIOJIHATE BBIYHUCIICHHUA 110 (bopMynaM.

NPUBEICHUEM MTOJOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.
BbINOIHATL yMHOXKEHHE OIHOWICHA HAa MHOTOWIEH H
MHOTOY/IEHa HAa MHOTOWICH, MPHMEHSTH (HOpMYJIbl KBajpaTa
CYMMBI M KBajJpara pa3HOCTH C OIOPOW Ha CIPABOYHYIO
uHdOopMaIuro.

OcyuiecTBAATh PaA3IOKEHHE MHOTOWICHOB HAa MHOXHTEIH
yTEM BBIHECEHHS 32 CKOOKM OOIEro MHOKHUTEIS, TPUMCHEHHSI
dbopMynBl  pasHOCTH  KBaapaToB, (OpMyN  COKpamEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
IIpumensitb 1peoOpa3oBaHUE MHOTOWICHOB ISl  PEIICHUS
pa3NMYHBIX 33724 M3 MaTeMaTHKH, CMEXHBIX TPEIMETOB, W3
peanbHON MPAKTUKN.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS MATEMATHKU.
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YpaBHeHust
U HepaBeHCTBa
(27 u)

VYpaBHeHue, npaBUiIa npeobpazoBaHus yYpaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHMIA.

JluHeiiHOe ypaBHEHHWE C OJHOM TNEPEMEHHOM IEPEMEHHOM,
pellIeHne JTUHEWHBIX ypaBHEHUM. Perenue 3a1ayd ¢ moMoIbio
YPaBHEHUHN.

Jlunevinoe ypasnenue ¢ 08yMsA NEPeMEHHbLIMU U €20 2pApuK.
Cucrema JIByX JIMHEUHBIX YPaBHEHUU C ABYMs MEPEMEHHBIMU.
Pemenne cucteM ypaBHEHHH CIOCOOOM TIOJICTAHOBKU H
CIIOCOOOM CITOKEHHSL.

Pemarsb nmuHeliHOE ypaBHEHUE C OJIHOW MTEPEMEHHOMN, MPUMEHSIs
NpaBuJIa repexoja OT UICXOAHOTO YPaBHEHHS K PABHOCUIIbBHOMY
emy 6ozee npoctoro Buaa. [IpoBepsiTh, ABISETCS T KOHKPETHOE
YHCJIO KOPHEM YpaBHEHHUS.

IopOupars mpuMepbl map uuceNd, SBIAIOLIUXCA pPELICHUEM|
JMHENHOI0 YpaBHEHUS C IBYMS IEPEMEHHBIMH.

CTponTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHUS C JBYyMS IIE€PEMEHHBIMHM (IIpU HEOOXOAUMOCTH C
UCIIOJIb30BAaHUEM CMBICJIOBOM OIMOPBI); MOJIB3YSICh TpaduKoM,
NPUBOAUTH IPUMePbI PELLICHUS YPAaBHEHUS.

Haxoauth pemieHue CHUCTEMbl JABYX JIMHEHHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMHU C OTIOPOM Ha aITOPUTM YU€OHBIX JCHCTBHIA.
CocTaBJsITh U peliaTh YPAaBHEHUE WM CUCTEMY YPAaBHEHHI 1O
YCIIOBUIO 33/1a4d, HMHTEPIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3ajjaud [OJY4YEHHbIH pe3yslbTaT € ONOpOM Ha
BOIIPOCHBIH IUIaH.
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Koopaunartsi
u rpaduku.
DYyHKIUH
(24 4)

Koopaunara Touku Ha npsiMoid. YuCIOBbIE TPOMEKYTKH.
Paccrosinne Mexay ABYMsS TOYKaMH KOOPAWHATHOW MpsIMOU
[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha MIockocTu. [Ipumepsr
rpaduKoB, 3a1aHHBIX popMyTiaMu. UTeHue rpa)uKoB peanbHbIX
3aBUCHUMOCTEH.

[Tonarue ¢ynkuun. I'padux ¢ynkumu. CpoiicTBa (QyHKIHIA.
Jlunetinas  ¢ynkuus. IloctpoeHme rpaduka JITHHEHHON
¢ynkuuu. I'paduk pyaxnum y = kx + b.

HN3o0paxarTh Ha KOOPJAMHATHOM NpAMOit TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH,
WHTEpPBAJIbl;, 3alMChIBAaTh WX Ha aiureOpandyeckoM s3bIKE.
OTMeuyaTh B KOOPAUHATHON NMJIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpJMHATaM; CTPOMTh I'paUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (OPMYJIaMH, B TOM YHCJIE C MOMOMIBIO HU(PPOBBIX
naboparopuil.

IIpumeHsiTh, M3y4yaTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod NnpeacTaBIeHs U aHaJIu3a pa3HO0Opa3HO
XKHU3HEHHOH HH(pOpMaIHH.

OcBanBaTth Ha 6a30BOM ypOBHE NOHATHE (YHKIIMHU, OBJIAJIEBATH
(YHKIIMOHATTEHOW TEPMHHOIOTHEH.

Pacno3uaBathb juHeiHy0 QyHKIHO Y = KX + b, onuchiBaTh €€
CBOIICTBAa B 3aBUCHMOCTH OT 3Ha4YeHUil Kod(duimentoB K u b
(1pu HEOOXOUMOCTH C OIIOPOM Ha AITOPUTM IPABUIIA).
Crpours rpaduku nuHeliHOW QyHKIMY, yHKIMU Y = KX + b

Hcnoan3oBats nM(poBbie pecypcesbl 11 TOCTPOSHUS I'papUKOB
(GyHKIUH ¥ U3y4YEHHS] UX CBOWCTB.
[IpuBOaUTE NpHUMEpBl JMHEHHBIX 3aBUCHUMOCTEH B pEalbHBIX
Iporeccax 1 sSBJICHUSIX.
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IToBTOpEHUE
M 00001IeHHE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHSATHH M METOAOB Kypca 7 Kjacca,
0000111eHNE 3HAHUH.

BpiOupaTrb, TNpPUMEHATH CHOCOObBI  CpPAaBHEHUA  YHCEI,
BBIYKCIICHUM,  MpeoOpa3oBaHUN  BBIPAKCHHM,  pelICHUS
ypaBHEHUU MpPH HEOOXOJWMOCTH C HaIPaBJIAIONIEH MOMOUIBIO.
OcymecTBISITh CAMOKOHTPOJIb BBINOJHAEMBIX JCHCTBUU U
CaMOIIPOBEpPKY pe3yJibTaTa BbIYMCICHUH, MpeoOpa3oBaHui,
MIOCTPOCHUM.

Pemars nmpocreiinmue 3a1a4M U3 peajbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCcKHe 3HAHUS I PEUICHUS 3a1ad U3 JPYyrux
PEeIMETOB.

Pemars mnpocreiilue TeKCTOBbIE
BbLIOHPATH CIIOCOOBI PEIICHUS 3a1a4H.

3ajlayd, CPABHHMBATD,

8 kaacc (102 u)

Ha3Banue pa3aena
(Tembl)
Kypca (4uciio

OcHoBHOE CoAEpKaAaHUC

OcHoBHbBIE BHIBI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaa u KBanparusli kopeHs M3 uncna. Ilonamue 06 uppayuonaibHom @®opMyJIMPOBATH ONpeesieHue KBAaIpaTHOIO KOPHS M3 YUCIA,
BBIYHCICHHS. yucne. Jlecamuynvle NPUOTUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(pMeTUYECKOro KBaJpaTHOIO KOPHS MPH HEOOXOAMMOCTH C
Ksanpartnsbie Heticmeumenvnvle yucna. Cpagnenue 0eticmeumenbhvlx yuces. |BA3YaJIbHON OMOPOH.

KOPHHU

ApudmeTrueckuil KBaipaTHbIN KOPEHb.

HpHMeHﬂTb OI€panrio U3BJICUYCHUSA KBAAPAaTHOT'O KOPHS M3
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(15 u)

YpaBHeHue Buja X2 = a.

CaoiicTBa aprudMeTHIECKuX KBaJPaTHBIX KOpHEH.

[IpeoOpaszoBanue YHUCIIOBBIX  BBIPAXKCHUHU,
COJICPIKAIIMX KBAJAPATHBIC KOPHH.

qucia, HCMOJb3YS TPU HEOOXO0AUMOCTH KAJIBKYJISTOP.
OunenuBaTrh KBaJgpaTHbIE KOPHU LEIbIMU  YUCIAMU U
JNECATUYHBIMH JPOOSIMHU.

CpaBHMBATL W  YNOPS/0YHUBATHL  palMOHAJIbHBIE |
MppalMOHATIbHBIEC YKCIIA, 3aIHMCAHHbBIE C MMOMOIIBI0 KBaJAPATHBIX
KOpHEH MpH HEOOXOIMMOCTH C HANPAaBIISIONIEH TOMOIIBIO.

HccnenoBaTh ypaBHEHHE X° = @, HAXOAMTh TOYHBIE U
npuOIKEHHBIE KOpHU Tipu & > 0.

HccnenoBare cBOMCTBAa KBaJpaTHBIX KOpPHEH, IPOBOISA
YUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIB30BAHUEM KaJbKYJATOPA
(KoMTIBIOTEPA).

IIpumensaTes cBoiicTBa apugMeTHYECKHX KOpHeH i
npeodpPa3oBaAHUA BbIPAKEHUI.

BbinosiHATL, mnpocreiimie npeo0pa3oBaHUs  BBIPAKECHUH,
collepKalluX KBaJpaTHbIE KOpHU. BpIpaxkaTb NEpeMEHHBIE W3
reoMeTpHUecKuX 1 pu3ndeckux GopMys IpU HEOOXOIUMOCTH C
OIIOpPOH Ha MPABUIIO.

BbruncasaTs 3HAYEHUs] BBIPAKCHUM, COAEPKAIIMX KBAaJPATHBIC
KOpPHU, UCHOJIb3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoan3oBare B XO0A€ pelieHUA 3a4ad  dJIEMEHTapHbIE
NPEJCTaBICHNS, CBS3aHHbIE C MPUOMMKEHHBIMU 3HAUYEHUSMU
BEIINYMH.

3HAKOMUTELCS C I/ICTOpI/IGI\/JI Pa3BUTUA MATCEMATUKU.
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Yuciaau Crenensb ¢ nenslM nokazaresneM. CTaHaapTHas 3amuch yucia. | PopMyJupoBaTh onpeaeaeHHe CTEIEHH C LEIbIM II0Ka3aTelneM

BBIYHMCJICHHS. Pasmepbl 00BEKTOB OKpPYIKAIOIIEro Mupa (OT 3JIEMEHTAPHBIX | (mpy HEOOXOAMMOCTH 110 BU3YaJIbHOH OIOpe).

Crenens ¢ YacTHUIl 10 KOCMUYECKMX OOBEKTOB), JUIMTEIBLHOCTD MPOLIECCOB IIpexcTaBISTh 3aMHCH GOJIBIINX M MAJIBIX YHCEN B CTAHAAPTHOM

eJbIM B OKPY’KaIOLIEM MUPE. Busre. CpaBHHMBATBL 4YHCIIa M BEIWYUHBI, 3alUCAHHBIE C

NoKasareJjeM CBolicTBa CTENEHH C LIEJIBIM I10Ka3aTeEM. HCIHONb30BAHMeM crereHm 10.

(7 ) Hcnonb3oBaTh 3amMch 4ncel B CTAaHAAPTHOM BHUAE UL
BBIPQ)KEHUSI Pa3MepOB OOBEKTOB, JUIMTEIBHOCTU IIPOLIECCOB B
OKpYKaroIleM MUpe.
®opmy/IMpPOBaTh, 3AIMCHIBATH B CHMBOJIMYECKOH (popme u
WIIIOCTPUPOBATL NPHUMEPAMHU CBOWCTBA CTEIICHU C LEIBbIM
nokaszareiaeM (IpM  HEOOXOAMMOCTH C  HUCIOJIb30BaHUEM
BU3YaJIbHOM OTIOPHI).
IIpumensiTh  cBolicTBa  CTENEHM JUid  IpeoOpa3oBaHUs
BBIDAKECHHUM, COJEpKAIIMX CTENEHW C LEJbIM I0Ka3aTeleM ¢
WCIIOJIb30BAHUEM  CIIpaBOYHOM uHGpopManuu. BpINOJHATH
ACHCTBHMS C YHCIAMHU, 3alMCAaHHBIMM B CTAHIAPTHOM BUJE
(YMHOXXEHHE, [ICJICHHUE, BO3BE/ICHHUE B CTCIICHB).

Auredpanyeckue KBazparuslii TpéxuneH. PasnoxkeHne KBaJpaTHOTO TPEXWICHA Pacmo3HaBATh KBaJpaTHBIN TPEXUJIEH, YCTaHaBJIMBATh

BbIPasKeHHusl. Ha MHOKHTCIIH. BO3MOJKHOCTB €T0 Pa3I0KEHHS Ha MHOXKHATEIH.

KBajaparuerii PackaaapiBaTh Ha MHOMKHMTEJIM KBaJIpaTHBIA TPEXWIEH C

TpéX‘IJIeH HCOTPHULATCIBHBIM JUCKPUMHUHAHTOM IIpH HEOOXOQUMOCTHA C

(S v) ONOPOM Ha AJITOPUTM ITPABHIIA.
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AuredOpanyeckue
BbIPaKEeHUS.
Anredopanyeckas
ApoOb

(154)

Anrebpanueckas 1poOb. JlomycTumble 3HaUCHHS TEPEMEHHBIX,
BXOJLINX B ayireOpandeckue BoipakeHusi. OCHOBHOE CBOICTBO
anredbpandeckoii qpoou. CokparieHue apooeii.
Crnoxenue, BBIYUTAHUE, YMHOXEHHE u
anreOpandyecknx apobeir. I[IpeoOpazoBanue
coZiep KalIuX anredpandeckue ApooH.

JeJIeHUE
BBIPAKCHMUI,

3anuckiBaTh anredpanyeckue BoipakeHus. HaxoamTb o05acTh
ONpeIETCHUS PALMOHAIBHOTO BBIPAXKCHMUSI.

BbINOHATH YKCIOBBIE MOJCTAHOBKM U BBIYMCJATH 3HAUYCHHE
IpoOu, B TOM YHCIIE C TOMOIIBIO KAIbKYJISATOPA.
@DopMyJMPOBaTHL OCHOBHOE CBOWCTBO alreOpanveckoil 1poou u
NPUMEHSATH €ro JJis IpeodpazoBaHus APOOE.

BbInoJHATH JelcTBUSI C aireOpanveckKuMu ApoOSMH TIpU
HEOOXOJUMOCTH C Hampasisioueil nomombio. I[IpumeHsTh
npeoOpa3oBaHUs BBIPAKEHUHN MJIs pelieHus 3aaad. Beipaxkarth
nepemMeHnbie u3 (Gopmyn (PUINISCKUX, TCOMETPUYCCKHX,
OTMCBHIBAIONINX OBITOBBIE CHUTYAIlMHM) IMPH HEOOXOJUMOCTH C
HaIIPaBJIAIOLIEH ITOMOIIBIO.

YpaBHeHus u
HepaBeHCTBA.
KBaaparnsie
ypaBHeHHS
(154)

KBagpatHoe ypaBHeHue. HemosnHoe KBanpaTHOE ypaBHEHHE.
dopmyisia KOpHEH KBaApaTHOIO ypaBHeHUs. leopema Buema.
Pemenne  ypaBHEHHMi, CBOOAIIMXCA K  KBAJpPATHBIM.
[Ipocreiime ApoOHO-paLlMOHATIbHbBIE YPaBHEHHUS.

Pemenne TEKCTOBBIX 3a1a4 € IIOMOIIBIO  KBaJApPAaTHBIX

Pacno3HaBaTh KBaJipaTHbIE ypPaBHEHUS.

3anucbiBath (opmysy KOpHEH KBaJpaTHOTO YpaBHEHUS;
peliaTh KBaJpaTHbIe YPABHEHHMs — IIOJIHbIE U HEIOJHBIE (C
WCIIOJIb30BAHUEM CIPABOYHON MHGPOPMAIUN).

HCCJICI0BAHUA KBaJApaTHBIX

IIpoBoauTe  mpocreifmme
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YpPaBHEHU.

ypaBHEHUH.

PemiaTe ypaBHeHMsl, CBOJSIINECS K KBAJIPATHBIM, C TTOMOIIbIO
peoOpa30BaHUIl i 3aMEHOM IEPEMEHHOU € OMOPOH Ha aITOPUTM
paBuIa.

Habuaonats W aHAJAM3MPOBATH CBSI3b MEXIYy KOPHSIMH H
KO3 dUIIMEHTaMH KBAJAPATHOTO YPABHEHHUS.
Ilpumensmos meopemy Buema ol peuwteHus
3a0ay (¢ ucnoab3osanuem oopasya).

Pemiath TekcTOBBIE 3a/a4M aNreOpPanyEecKUM CIIOCOOOM:
NEPEXOIUTh OT CIIOBECHOW (DOPMYJIIMPOBKH YCIIOBHUS 3aJa4d K
anredpanveckoil MoAenu MyTEM COCTaBICHHUS ypaBHEHHS (TIpu
HEOOXOJUMOCTH C  HANpaBIAIONIEH TMOMOINBI);  pelaTh
COCTaBJICHHOE YPaBHEHUE; MHTEPIIPETUPOBATH PE3yJIbTAaT.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTUS aIreOphl.

YpaBHeHus u
HepaBeHCTBA.
Cucrembl
yYpaBHeHHH

(13 )

JIluHeiiHOE ypaBHEHHE C JBYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELICHNS YPABHEHH B IIEJIBIX YHCIIAX.

Pemenne cucrteM nAByX JIMHEMHBIX YPaBHEHHHW C JIBYMs
nepeMeHHbIMU. IIpuMepsl peleHHus CHCTEM HEJIMHEWHBIX
YpPaBHEHUH C JBYyMS IEPEMEHHBIMH.

I'pauueckas  unmepnpemayus  ypasHenus ¢  08yMA
NepemMeHHbIMU U CUCIEM YPABHEHUL C 08YMs NepeMeHHbIMU.
Pemrenne TeKCTOBBIX 3a71a4 C IOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JIMHEVHBIC YPAaBHEHUS C JIBYMsI IEPEMECHHBIMH.
Crpoutb rpaQuky JIMHEHHBIX YpaBHEHH,
HCNOoJb3ysl HudpoBbie pecypchl (MpU HEOOXOIUMOCTH C
OTOPOM Ha alITOPUTM Y4E€OHBIX IEUCTBUN).

Pa3znuuarte napajienbHble U IepeceKaroIuecs npsMble 0 UX

B TOM YUCIIC

YPABHEHUSM.
Pemrate cucTteMbl [BYX JIMHEHHBIX YPaBHEHUH C JABYMS
NIEPEMEHHBIMU IOJICTAHOBKOU U CII0KEHUEM.

PemaTe npocreimme CUCTEMBI, B KOTOPBIX OJJHO U3 YPABHEHUH
HE SIBJSETCS TUHEHHBIM PU HEOOXOIMMOCTH € HalpaBJIsIoLIei
MTOMOUIBIO.

IlIpugeooums  2pachuueckyro  unmepnpemauuro  pewienus
YpaeHeHusi ¢ 08yMsl NepeMeHHbIMU U CUCEM YPAGHEHULl C 08y M3l
nepemeHHbIMU.

PemaTh TeKCTOBBIE 321a4U AITCOPAUYCCKHM CITIOCOOOM.
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YpaBHeHus u

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

dopmyaupoBaTh CBoOiicTBa YHUCJIOBBIX HEPaBEHCTB,

HEepaBeHCTBA. HepaseHcTBO ¢ 01HOM ITepeMeHHON. JINHEHHbIE HEPABEHCTBA C | WIUTIOCTPUPOBATH UX HA KOOPAUHATHOM IPSIMOM.
HepaBencrBa ONHOM nepeMeHHOW M ux peuleHue. CuCTeMbl JMHEHHBIX [IpMMEHATH CBOWCTBA HEPABEHCTB B XO/I€ PELICHHS 3a/a4.
(12 u) HEPaBEHCTB C OAHOW IIEPEMEHHOMN U UX pELICHUE. Pemarsb nuHeHbIE HEPABEHCTBA C OJHOM EPEMEHHOM,
N300pakeHne pemeHus JUHEHHOTO HEPaBeHCTBA M MX CHCTEM M300paXkaTh PElIeHHE HEPABEHCTBA HA YHCIOBOM MPSIMOIA.
Ha YMCIIOBOU MPSAMO. Pemath crucTeMbl TMHEHHBIX HEPABEHCTB, M300pakaTh pelieHue
CUCTEMbI HEpPABEHCTB Ha YHCJIOBOM IPSIMOM IIPU HEOOXOJUMOCTHU
C BU3YaJIbHOM OIIOPOM.
DOyHKIMH. [Tonstue Gpynkunu. O61aCTh ONPENETCHUSI U MHOKECTBO Hcnonb3oBath (YHKIMOHATBPHYIO  TEPMHUHOJIOTHIO
OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKITHH. U CUMBOJIHKY.
NOHATHS I'padux pynkuuu. CeoiicTBa QyHKIMHK, UX OTOOpaKEHUE HA | BeIYMCAATHL 3HAYeHus: QYHKUMH, 3aJaHHBIX (opMynamu (IIpu
(59 rpaduke. HEOOXOJAMMOCTH HCMOJB30BaTh KAIBKYJSATOP); COCTABJISATH

Ta0JIMUbI 3HAYeHUH QyHKIIH.
CTponThb 10 TOYKaM rpauKku QyHKIHH.
OnuceiBaTh cBOlicTBa (QYHKIMU HAa OCHOBE €€ rpaduyeckoro

MpPE/CTaBICHUs] TpU  HEOOXOJUMOCTH C  HampaBisioLIei
MOMOILBIO.
Hcnonb3oBarth (GYHKIMOHATIBHYIO  TePMHUHOJIOTHIO

U CUMBOJIMKY.

HccaenoBatb mnpuMepbl TpaduUKOB, OTPAKAIONIUX peaTbHBIC
npoueccbl U sBieHus. [lpuBoauTH NpHMepBI MPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMHU CBOMCTBaMHU.

Hcnonb3oBaTh KOMIIBIOTEPHBbIE MPOrPAMMBI ISl IOCTPOEHUS]
rpaduKoB QPYHKIUI U U3yUEHHsI UX CBOICTB
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DyHKUMH. Yrenue 1 NOCTpOeHHe  rpaduKoB bymKimit. Haxoauth ¢ nomoubio rpaguka GyHKINN 3HAYCHUE OTHON W3
Yucnosbie [Tpumeps! rpadukoB GYHKINH, OTPAKAIONIUX PeaTbHbIE PACCMATPUBAEMBIX BEIHHHH 110 3HAYEHUIO APYTOi,
hyHKUHH TIpOLECCBL. B HECIOXHBIX ClyYasx BbIPaxKaTh (JOPMYJI0il 3aBHCHMOCTD
9y OyHKIUH, OIKCBIBAIOLINE IPSAMYIO u 00paTHYIO MEKITy BETHUHHAMH.
IPONOPLHOHATBHBIC 3aBUCHMOCTH, MX rpaduku. I'mnepbona. | gnpuenisats XapaKkTep W3MCHEHHS OMHOH BEIMUMHBI B
Tpadux Gyniumn y = X2, 3aBUCUMOCTH OT U3MEHEHHUs IPYroi
OyHkuMH X2, y = x3,y = Vx,y y =k, 2paghuueckoe Pacno3HaBate BuIbl u3y4daemblx (ynkmwmii. I[loka3piBaTh
X CXeMATHYeCKH II0JIO)KEHHE Ha KOOPAHMHATHOM IUIOCKOCTH
pewenue ypasHeHul u Cucmem ypasHeHul. rpaduos Qymkunii Buga: y = X% y =
=Ry =Y
X
Hcnouab3oBath (pyHKIHOHAIBHO-TPapHUYECKHUE
NPeICTaBJICHU [l PELICHUS U UCCIICOBAaHUS YPAaBHEHUN U
CUCTEM YPABHEHHH.
IIpumensiTh HMppoOBBIE pecypcebl Ul HOCTPOCHUS IpauKOB
(bYHKIMHA.
IToBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATHI U MeTOOB KypcoB 7 u & IIpuMeHAITH cnocoObl CpPaBHEHHUs  4YMCEJl, BBIYUCIICHUH,

H 00001eHIe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

npeoOpa3oBaHuil BbIpaXKEHUH, peIIeHUs] yPaBHEHHH.
OcymecTBaATh CaMOKOHTPOJIb BBINONHIEMbBIX ACUCTBUM U

CaMONPOBEPKY pe3yibTaTa BBIYMCICHUH, MpeoOpa3oBaHui,
IIOCTPOEHUM.
Pemate 3ajayd M3 peaJibHOM  KU3HHM, INPHUMEHATH

MaTeMaTUYeCKHe 3HaHUS [JIs pelieHus 3a7ad U3 APYrux
MPEAMETOB.

PemiaTh TekCTOBBIE 32124, CPABHUBATH, BLIOUPATH CHOCOODI
peuieHus 3a1ayun.
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9 kuacc (ne menee 102 )

Ha3Banue pa3nena
(TeMbI)
Kypca (4uciio

OcHoBHOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

4acoB)
Yucna u ParmoHanbHbIe YMCIIA, UPPAYUOHATbHBIE YUCIA, KOHeuHble u|Pa3sBUBaTL NpeICTaBJIeHHs O 4YHCIax: OT MHOXCCTBY
BbIYHCJIECHHUS]. beckoneunvle oecsmuunble opobu. MHnoowcecmso | HaTypaJIbHBIX YUCEIl 10 MHOXKECTBA JE€HCTBUTEIIBHBIX YU CEIL.
JelicTBUTEIbHBIC oelicmeumenvhvlX — uucen, OeucmseumenvHbvle UUCIAd KAk |(Q3HAKOMHTBCS C BO3MOXXHOCTBIO IpeaACTABICHUS
gpcaa beckoneunvle decamuynvie 0poou. BzaumHo 00HO3HAYHOE JEWCTBUTENILHOIO YUCIIA KaK OECKOHEUYHOM JIECATUYHOM APOOH,
(CR)) coomeememeue Medincoy MHONCECMBOM 0eliCMEUMENbHbIX Yucel | IPUMEHAThb  JIeCATUYHbIE NPUOIMKEHHUsS PALMOHAIBHBIX U

U MHOMCECMBOM MOYEeK KOOPOUHAMHOU NPAMOLL.

Cpasnenue  OeticmeumenvHvlx — ducel,
oeticmeusl ¢ 0eticmeumenbHbIMU YUCTAMU.

apugmemuuecxue

HpI/I6HI/I)KéHHOC 3HA4YCHHUEC BCIIMYHNHBI, TOYHOCTb HpI/I6JII/I)KCHI/IH.
OprrHeHI/IC YHUCCII. HpI/IKI/I,[[Ka U OLCHKa Ppe3yJIbTaTOB

BBIYHMCIICHUI.

MppalOHAJIbHBIX YUCE.

3anucvieamo, cpasnusams u Yynopaoouueans
OeticmeumenvHble Yucida.

BbInoiHATL, coYeTas YCTHbIE M MNHCHbMEHHBIE MPUEMBI,
apumMeTrnyecKkue JAeCTBUA C PAUUOHAIBHBIMU YHUCIAMH;
HAXOAMTh 3HAUCHHUS CTCICHECH C IEIBIMUA IIOKa3aTeasIMU U
KOpPHEH; BBIYUCIAATH 3HAUCHUSI YUCITOBBIX BBIPAXKEHUM.
IMoanyyurs mnpeacraBjieHHe O 3HAYMMOCTU JICHCTBUTEIBHBIX
YHUCEIl B MPAKTUYECKOM JAEATETbHOCTH YEITOBEKA.
AHAJIM3UPOBATHL M [1eJaTh BbIBOAbI (I10CJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPHUOIMKEHHs ACHCTBUTEIHHOTO YHCIA
MpU PEUICHUH 3a]1a4.

OKpyrJafiTh [CVCTBUTEIbHBIE YHCIIA, BBINOJHATH NMPUKHIAKY
pe3ysibTaTa  BBIYMCICHHM, OLEHKY 3HAYEHUH  YHUCIOBBIX
BBIPaKECHMUII.
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3HAKOMHTECS C HCTOpHeﬁ Pa3BUTUA MATCMATUKH.

YpaBHeHnus u
HepaBeHCTBA.
YpaBHeHus ¢
OHOH
nepeMeHHOn
(14 9)

JInneiniHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAIIUXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOIALIMXCA K
KBaJIpaTHBIM. bUKBalpaTHbIE ypaBHEHUS.

Ilpumepvr  pewienus ypagnenuli mpemovel U YeMEEPMOU|
cmeneneu pasniodceHuemM Ha MHONCUMENU.

Pemenue 1poOHO-palliOHAIBHBIX YPAaBHEHUH.

Pelenne TeKCTOBBIX 3a1a4 anre6pa1/1qecxHM MCETOJ0M.

OcBanBaTh, 3aNOMHHATH M TNPUMEHSTh TrpaduUecKue
METO/IbI TP PEIICHUU ypaBHEHUMH, HEPABEHCTB M HX CHUCTEM
(mpu  HEOOXOIUMOCTH C OIMOpPOMl Ha aIrOPUTM yUEOHBIX
neicTBUil).

Pacno3naBaTh 11eI1bIe ¥ IPOOHBIC YPaBHEHHUS.

PemaTh JuHeliHbIe W KBaJpaTHbIe YPaBHEHHUS, YPaBHCHUS,
CBOJSAIIUECS K HHM, TMPOCTEHIHE JIPOOHO-paIlOHATHHBIC
YpaBHCHHUS.

IIpensnaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
0o0Cy:kI1aTh HMX M PpelmaTh TEKCTOBBIC 3a7a4d  Pa3HBIMHU
CII0CO0aMH.

3HAKOMHUTLCH € HCTOpHeﬁ Pa3BUTHUA MAaTCMAaTUKH
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YpaBHeHus u

JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.

OcBauBaTh M NPUMEHATHb NPUEMBI PEUICHUS CUCTEMBI JIBYX

HepaBeHCTBA. Cucrema 1ByX JJMHEHHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU U | IMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU M CUCTEMBI IBYX
Cucrembl e pemenue. Pemienue cucreM JBYX YpaBHEHHI, OJHO W3 YpaBHEHHI, B KOTOPHIX OJTHO YPaBHEHHE HE SBJISCTCS JTUHEHHBIM
YpPaBHeHUil KOTOPBIX JINHENHOE, a IPYroe — BTOPOM CTEIICHHU. (1o BU3yalIbHOM OMOpE).

(14 9) I'padmueckas uHTEpIIpeTaLlnsl CUCTEMbl YPAaBHEHUH C TBYMS Hcnoab3oBath (GyHKIMOHATBHO-TpadUUECKUe MpeACTaBICHUS]

MepEMEHHBIMHU.
Pemenue TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM.

JUIs pellleHUs] U UCCJIeI0BAaHNs YPABHEHUI U CUCTEM.

AHATU3MPOBATHh TEKCTHI 33/1a4, peliaTh UX aareOpandyecKum
CIIOCOOOM: MePeXOUTh OT CIIOBECHOH (HOPMYIHPOBKHU YCIOBHSI
3a7a4M K anreOpandeckon MOAEIH MyTEM COCTaBICHUS CHCTEMBI
YpaBHEHUH;
HHTePHPeTHPOBATH PE3yJIbTaT.

pemratb COCTaBJICHHYIO CHCTEMY ypaBHeHHfI;

3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MATEMaTUKU

YpaBHeHus u
HepaBeHCTBA.
HepaBencrBa
(16 u)

YucnoBbie HEPAaBEHCTBA U UX CBOICTBA.
JIuHeliHble HEPABEHCTBA C OJHOW MEPEMEHHOM U UX PEILICHUE.
CucreMbl TUHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOW M HX
peLeHue.
KBanpaTHble HEpaBEeHCTBA U UX PEIICHUE.
I'padmueckas uHTEpIpETaIUS HEpPAaBEHCTB U

CHUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMM.

Yurars, 3anMCchbIBaTh, IOHUMATh, HMHTEPNPETHPOBATH
HEPaBEHCTBA; MCIOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BbinoaHaTs npeoOpa3oBaHUs HEPABEHCTB, MCMOJIB30BATh JIS
npeoOpa30BaHuUs CBOMCTBA YHCIOBBIX HEPABEHCTB.
Pacno3HaBaTth JIMHEWHBIC U KBaIPAaTHHIE HEPABEHCTBA.

PemaTe  JIUHEHHBIE HEPABEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPAaBEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUX KBaJIpaTHOE
HEPaBEHCTBO, U peniaTh UX; 00CYKAATh ITOJIYYEHHBIE PEIICHMS.
M300paxkaTh penicHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3alUCBIBATH PEIIEHHWE C TMOMOUIBIO
CUMBOJIOB.

Pematp kKBajgpaTHbIE HEPABEHCTBA, UCIOJIBb3Y I'paduyecKue
MIPEACTABIICHMUS.

OcBanBaTh W NPHUMEHATh HEPABEHCTBA IPHU PpELICHUY
Pa3JINYHBIX 3a/1a4, B TOM YHCJIE MPAKTUKO-OPUEHTHPOBAHHBIX.
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DOyHKIUN
(16 9)

KBagparnunas dynkmms, e€ rpaduk u cBorictBa. Ilapabona,
KOOPJIMHATHI BEPIIUHBI TAPa0OIIbl, OCb CHMMETPHUH TapaOOIIbI.
CreneHHbIe (YHKIINU C HATYPAILHBIMU ITOKA3aTeNsIMH 2 U 3, X
rpaduKu 1 CBOMCTBA.

I'paduxn bynxmmii: y = kx, y =kx + b, ,y=ax?, y=ax3 y

= Jx,y =%

X

Pacno3naBaTh BUIbl U3ydaeMbIX (YHKIHIA, HITIOCTPHPOBATH
CXeMATHYeCKH, 00bSICHATH PACIOJIOKEHHE HA KOOPAWHATHOM
miockocT rpadukos Gynkuuit Buna: y = kX, y =kx + b, , y = ax?,
y = ax3, Y — B 3aBUCUMOCTH OT 3HAUYECHHUI

=Vxy = K02 pUIMeHTOB; X

OIMMCHIBATh X CBOMCTBA.

Pacno3naBath  kBajpatnyHylo (QyHKIHIO 10  (opmyle.
IIpuBoAMTHL NpPHUMEPHI KBAJAPATUYHBIX 3aBUCUMOCTCH W3
peabHOM XKU3HU, (PU3HKH, TEOMETPHH.

BoisiBisiTe 1 000011aTHh OCOOCHHOCTH TpaduKa KBaApaTHUIHON
dynkmun Y = ax? + bx + ¢ (mpu He0OGXOMMOCTH ¢ HANPABISIOMIEH
MOMOIIIBIO).

Ctpouth HM  H300pakaTh  CXeMAaTHYEeCKH  TpauKu
KBaJPaTHUHBIX (QYHKIHI, 3aaHHBIX (pOPMYIaMH BUA Y = ax?, y
=ax’>+q,y=a(x+p)% y=ax?+bx + C (Ipu HEOGXOAUMOCTH C
BHU3yaJIbHOU OTIOPOHA).

AHAJIM3UPOBATH U MPUMEHSTH CBOICTBA U3yUEHHBIX (PyHKINN
JUIS UX TIOCTPOCHHS, B TOM YHCJIE C TMOMOIIBIO IH(PPOBBIX
pecypcos.
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YucyioBbie
0CJIed0BATEILHOC
™

(15 9)

[ToHsATHE YMCIOBOM MTOCIEI0BATEIBHOCTH.
3ajaHre TOCIIEIOBATEILHOCTH PEKYPPEHTHONH (QOpMyIIon W
dbopMyII0it N-TO YIeHA.

Apudmernueckas U reomerpuyeckas mnporpeccuu. Oopmyiisl
Nro ujeHa apupMETHYECKOW M TeOMETPUYECKOH MPOrpeccui,
CYMMBI [IEPBBIX N YIECHOB.

Hszobpadicenue unenos apugpmemuyeckou u 2eomempuieckoul
npocpeccuil moyKamu Ha KOOPOUHAMHOU NILOCKOCTIL.
Jlunetinwiil u 5KCNOHEHYUATbHBILU POCHL.

CnooicHvle npoyenmeol.

OcBauBaTh M NPUMEHATH UHJEKCHbIE 0003HAUYEHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSTHEM MOCIEA0BATEIILHOCTH.

AHaau3upoBaTth (GopMydy N-rO 4jeHa MOCIEI0BATEIbHOCTH

WIM  PEeKYyppeHTHYI0 (GOpMyldly M  BBIYHCIATH  WICHBI
IIOCJIEOBATENIBHOCTEH,  3aJaHHbIX  3TUMHM  (OpPMyJIaMHu.
YcranaBauBatb 3aKOHOMEPHOCTh B IOCTPOECHUHU

IMOCJIICAOBATCIIBHOCTHU, €CJIM BBIIIHMCAaHbI IIEPBBIC HECKOJBKO eé
YJICHOB.

Pacno3znaBartsp apu(MeTHUECKYIO U TEeOMETPUYECKYIO
IPOrPECCUU MPHU Pa3HBIX CIIOCO0AX 3a/laHusl.

Pemiath 3amaun ¢ ucnoab3oBaHueM (opMya N-ro wieHa
apu(METHUECKOW W TEOMETPHUYECKOW MPOTPECCHi, CyMMBI
NEePBBIX N YICHOB C ONIOPOI Ha CIPAaBOYHYIO HH(OPMAIIHIO.
H300parcamy  unenvt  nocne0o8amenbHOCMU — MOYKAMU — HA|
KOOPOUHAMHOU NILOCKOCTIU.

PaccmaTpuBaTh NpUMeEpbI NPOLECCOB U ABJIEHUH U3 pealbHOU
KHU3HHM, WJUIIOCTPUPYIOLINE H3MEHEHHE B apH(PMeTHUeCcKOil

HPOTPECCUH, B TEOMETPUUECKON MPOTPECCUU; U300paxicams

coomeemcmeyroujue 3a6UCUMOCmu epaqbuqecmt.

Pemarnb l'[pOCTCﬁHIPIG 3aJa4YM, CBJA3aHHBIC C YHCIOBBIMH
noCJaCAOBATCIBHOCTAMHU, B TOM 4YHUCIC 3agadud H3 peaﬂBHOﬁ
KH3HHU C UCITIOJb30BaHUEM I_II/I(I)I)OBLIX TEXHOJIOTUI

(2NeKTPOHHBIX Ta0dMI, TrpapUUecKoro KalbKylsTopa M T.IL.).
Pewamp 3a0auu Ha clodiCHble NPOYEHMbL, 8 MOM YUCIE 3A0adu
U3 peanvHou NPaKmuKu (¢ UCHONIb308AHUEM KANbKYIAMOPA).

3HAKOMHUTLCH € HCTOpHeﬁ Pa3sBUTHUA MAaTCMATUKH.
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IoBTOpEHMUE,

00001IeHME,

cHCTEeMATH3 AU
1

3HAHMH

(18 u)

Yuciaa M BbIYMCIeHHs (3allCh, CpaBHEHHE, ICHCTBHUS C
JCWCTBUTENIFHBIMU YWCJIAMH, YHUCIIOBas MpsMas; IMPOLEHTHI,
OTHOIICHHUS, MPOMOPIHH; OKPYIJIEHUE, IPUOIUKEHNE, OLIEHKA;
pelIeHre TEKCTOBBIX 33124 apU(PMETHIECKUM CIIOCOOOM).
AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBaHue
anredpanvyeckux BbIPAKEHUH, TOIYCTUMbIE 3HAUECHUS).
@dyuknuu  (MOCTPOSHUE, CBOWCTBA M3YYCHHBIX (DYHKIIWN;

rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh NOHATHSIMM. MHOXECTBO, TOJMHOXECTBO,
OTiepalli¥ HaJ, MHOXXECTBAMH; HCIOJIb30BaTh Tpaduueckoe
MPEJICTABICHUE MHOKECTB JJIs1 ONIMCAHUSI PEATIbHBIX IPOLIECCOB U
SIBJICHUH, TIPU PEIICHUU 3aJlay U3 JIPYTUX y4eOHBIX MPEAMETOB.
AKTYyaJIM3upoOBATh TEPMHHOJIOTMI) M OCHOBHBbIE JIelCTBHUS,
CBSI3aHHbIE C YMCJIAMH: HATYpajJbHOE YHCIO, MPOCTOE U
COCTAaBHO€ YHCIIA, JIETMMOCTh HATypaJbHBIX YMCEJ, MPU3HAKU
JEIMMOCTH, IeJI0€ YHCII0, MOAYJh 4YHCIa, OOBIKHOBEHHAs W
JecATUYHAsT JpOOH, CTAaHAAPTHBIN BUJ YKCIIa, apU(PMETHICCKUN
KBa/IpaTHBIN KOPEHb.

BbINOJHATH AeHCTBUS, CPABHUBATH M YIIOPSA0YMBATD YHCIIA,
NPEACTABIIATh YWCIA HA KOOPAMHATHOW NPSIMOM, OKpYTJIATH
YUCa; BBIIOJHATH TMPUHKHIAKY M OLEHKY pe3yjbTara
BBIYMCIICHUIA.

PemaTh TeKCTOBBIE 3a7a49H apI/I(l)MeTI/I‘-ICCKI/IM crocodom.
Pemarn MNPaAKTHIECCKHUE 3alaYM, COACPIKAININEC ITPOLUCHTHI, 10JIU,

YacTH, BBIPAXKAIOIIME 3aBUCUMOCTU: CKOPOCTbh — BpeMsS —
paccrosiHue, I1leHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOHU3BOAUTEIHHOCTH TPY/a.

Pa30uparp peasbHbIE KU3HEHHBIE CUTyaluu, GopMy/IupoOBaThH
UX Ha S3bIKE MAaTE€MAaTHK{, HAXOAUTb DCIICHHUE, IPUMEHSA
MaTeMaTHYECKUH annapar, HHTepIpPeTHPOBATh pe3yiIbTaT
OnepupoBarps NOHATHAMH: CTEIECHb C LENBIM IIOKa3aTelIEM,
apudmeTnyecKuil KBaJlpaTHbIN KOPEHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOKIECTBO.

BbINOJIHATL OCHOBHBIE [EHCTBHMA: BBIIOJIHATH PACUYETHI 110
dbopMyiam, TPeoOpa3OBBIBATH IIENBIE, JPOOHO-PAIIMOHATILHBIC
BBIDQKEHUSI M BBIPAXEHHUS C KOPHAMH, pPEaTU30BBIBATDH
pa3ioXeHue MHOIOYJICHa Ha MHOXUTEIH, B TOM YHUCIE C
UCHOJb30BaHUEM (OPMYJI PAa3HOCTH KBAJIpaToB M KBajpara
CYMMBI U pa3HOCTH (C ONOPOH Ha CIPABOYHYI MH(POPMALHUIO);
HaXoJIUTh  JIONyCTUMBbIC  3HAUCHMs]  NEPEeMEHHbIX  JJIs
JPpOOHOpaLMOHAIBHBIX BBIPAYKEHUH, KOPHEH.

MopaeaupoBaTh ¢ HOMOILBIO (POPMYJI pealibHbIe MPOLECCH U
SIBIICHHSL.

OnepupoBaTh NOHATHAMU: QYHKIUS, TpaQUK (YHKIUH, HYIU
(GyHKIMH, TPOMEXYTKH  3HAKOINOCTOSIHCTBA, IPOMEXKYTKH
BO3pAcTaHus, YObIBaHHS, HANOOJIbIIIEe M HAMMEHBIIICE 3HAYCHHS
GyHKIHH.

AHaJIM3UPOBATh, CPABHUBATH, 00CYKIATh CBOMCTBA (PYHKLIUH,
CTPOUTH UX TPaPUKH.

OnepupoBaTh NOHATHSIMU: TIPSIMas TPOIMOPIIUOHATBHOCTB,
oOpaTHast  NPONOPLUUOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJ[paTHuHas QpyHKUus, napaboia, runepooa.

Hcnoan3oBaTh rpadpuku 11 ONIpeIeIeHUs CBOWCTB, IPOIIECCOB
W 3aBUCHUMOCTEH, Ui pEIIeHHs 3a1ad W3 JPYTux Y4eOHBIX
MPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TIOMOIIBIO
rpadMKOB peasbHbIC TPOLIECCHI U SBICHHSL.

Bripa:xkath (popmMy/1aMH 3aBUCUMOCTH MEXY BEIUYMHAMMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OJAM OBYUYEHUA)

7 kaace (He MeHee 68 1)
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Ha3Banue
pa3aesa (Tembl)

OcHoOBHOe co/iep:KaHue

OcHoOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

Kypca (4uci10

4ac0B)
IIpocreiimmue IIpocrelinme reoMeTpuyeckre 0ObEKTHI: TOUKH, IPSIMbIE, JTyun POpMyJIMPOBATH OCHOBHBIE OHATHUS U ONPE/IEICHUS.
reoMeTpu4YecKHe  |¥ yribl, MHOTOYTOJIbHHUK, JIOMAHAsI. PacnosHaBaTh  M3yuyeHHblE  IeOMETpUYECKHE  (UIYpBI,
(l)l/ll"ypbl U UX CMexHbBIE U BEPTHUKAJIbHBIE YIJIbL. onmpeaecasTb X B3aNMHOC PACITIOJIOKCHUC, BBINIOJIHATD qepTém
H3mepenne V3mepeHue JMHEWHBIX W YIJIOBBIX BEJIMYMH, BbluncieHue HABOMAAIHNC BOIPOCHI H/WJTH ITOPUTMA Y4EOHBIX NCHCTBHIA).
reOMeTPUYECKHX | OTpe3KOB U YIIIOB IIpoBoauTh poCTENIINE TOCTPOSHUS C IIOMOLIBIO LIUPKYJIS U
BeJIMYNH [lepumerp W TLI0ImAb duryp, JMHENKH.
(14 v) COCTABJIEHHBIX 13 IIPSIMOYTOJIbHHUKOB. N3mepaTh TMHENHBIE U YIVIOBBIE BETUYMHBI T€OMETPUUECKUX U

NPAaKTUIECKUX OOBEKTOB.

Onpene.lmn, «Ha TJa3» pasMepbl pPCaJIbHBIX O6’beKTOB,
NPOBOAUTH TPYOYIO OLIEHKY UX pa3MepOB.

Pemartn 3aaa4i Ha BBIYUCIICHUC IJIMH OTPE3KOB W BCIUYUH
YIJI0B.

Pematn 3ala4i Ha B3aMMHOC PACIIOJOKCHHUEC ICOMCTPHUICCKUX|
uryp.

HpOBOIlI/ITb KJ'IaCCI/I(I)I/IKaLII/IIO YTJI0B, BBIMUC/IATDH JIMHENHEBIE U
YIJIOBBIC BCIWYWHBI, MPOBOAUTL HECJIO0KHBLIC HCO6XO)II/IMI>I€
JA0Ka3aTCIIbHBIC PACCYIKICHUA.

3HAaKOMUTBCS C HCTOPUEN PAa3BUTHS F€OMETPHH.
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TpeyrojibsHuku
(22 9)

IloHatne O paBHBIX TPEYrojbHUKaX M  IE€pPBUYHBIC
NpPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IIpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
IIpuzHaku  paBeHCTBA  IPSIMOYTOJIbHBIX

TpeyroyibHUKOB. CBONCTBO MelMaHbl IPSMOYTOJIBHOTO
TPEyroJIbHUKA.
PaBHOOEIpeHHBIE 1 PABHOCTOPOHHUE TpeyroybHUKU. [Ipu3Haky
Y CBOMCTBA PaBHOOEPEHHOTO TPEYTOJbHHKA.
[IpotuB OosblIel CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIINH]
yroJ1.

Pacno3HaBaTh mnapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yepTekax (C yKazaHHEM IPU3HAKOB) MPU HEOOXOAMMOCTH C
BHU3yaJbHOW OMOPO.

BbiBoauTh  cienctBus  (PaBEHCTB  COOTBETCTBYIOUIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH oTpeeNeHusl: OCTPOYTOJILHOTO,
TYHOYTOJIBHOTO, PSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,

MCJINAaHbI TPEYTOJIbHUKA, CCPCANHHOI'O NEPICHANUKYJIISIPA

IIpocrelimne HepaBeHCTBa B reomeTrpud. Hepagencmeo
mpeyeonvnuxa. Hepasencmeo nomanoti.
[psMOYTOJIBHBIN TPEYTONIBHUK C yritoM B 30°.

HepBHe MMOHATHA O JO0KAa3aTCJIbCTBAX B TCOMCTPHUM.

OTpe3Ka; IMepUMeTpa TPEYroibHUKA MPH HEOOXOIUMOCTH (|
ONOPOM HAa AJITOPUTM ITPABHIIA.

@opMyJIMPOBATh CBOWCTBA U MPU3HAKH PaBHOOCIPEHHOTO
TPEYrOJIbHUKA.

CTpouthb yepTexH, pemaTrhb 3aa4u C TOMOIIBI0 HAXO0XKICHUS
PaBHBIX TPEYTOJIHLHUKOB.

IIpumeHsTH MIPU3HAKU paBeHCTBa MPSIMOYTOJTBHBIX
TPEYTrOJIbHUKOB B 3a7adax (C HUCIOJIb30BAHUEM CMBICIOBOU
OTIOPBI: HABOJSIIME BOMPOCHI W/UIU alrOpUTMa Y4YEOHBIX
JEeHCTBHI).

Hcnoab3oBath 1U(pPOBBIE pEeCypchl s HCCJIeI0BAHMS

CBOMCTB H3y4YaeMbIX QUTYP.

3HAKOMHTBCS C MCTOPHEH Pa3BUTHUS T€OMETPUMN.
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IMapaJiesabHbIe
npsiMblie, CyMMa
yIJI0B
TPeYrojibHUKA

(14 4)

[lapannensuble mpsMble, UX cBoiicTBa. Hakpect nexariue,
COOTBETCTBEHHBIC U OJTHOCTOPOHHUE YTJIbI (00pa30BaHHBIC MPU
MepeCceUeHNH NapaIeIbHBIX MPSIMBIX CEKYIICH ).
[Ipuznak  mapajuIebHOCTH  OPSMBIX  Ye€pe3  PaBEHCTBO
pacCTOAHUN OT TOUYEK OAHOUM MPSIMOM 1O BTOPOM MPSAMOIA.
CymMmMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA.

Bremnue yrisl TpeyrojbHHAKa

®opMyJIMPOBATH MOHATHE [TAPAJUICIBHBIX IIPAMBIX, HAXOAUThH
IIPAKTUYECKHUE TPUMEPHI.

H3yuars cBoiicTBa yrjioB, 0Opa30BaHHBIX IIPU IEPECEUECHUN
NapajuIeIbHbIX NPSMBIX CEKYILEH

IIpoBoauTe noOKazarenbcTBa. POpMYyIHMPOBATH TEOpeMy
MapaJUIEIbHOCTH  JBYX MpPsAMBIX C  IIOMOLIBIO  YIJIOB,
00pa30BaHHBIX IPH MEPECEYCHUU ITUX TMPSAMBIX TPEThei
HPSIMOM.

BeruncasaTe cymMMy yIilOB TPEyroJIbHHKAa U MHOTOYTOJIBHUKA.
HaxomuTh uucinoBsle M OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TCOMETPUUYECKUX 3aa4aX ¢ MCIOIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.

3HAKOMHTBCS € MCTOPUEH PAa3BUTUS TEOMETPHH.

Oxpy:XHOCTb B
Kpyr.
I'eomeTrpnueckne
NOCTPOEHUA

(14 v)

OKpyXHOCTb, XOPbI U IMAMETPHI, UX cBoMcTBa. KacarenbHas k
OKpYKHOCTU. OKpYy»XHOCTb, BOUCaHHas B yroi. [louwsmue o
I'MT, npumenenue 6 3adauax. buccexmpuca u cepeduHnmbwll
NepneHOUKYIAp KaK ceomMempuiecKue mecma mouex.
OKpyXHOCTb, OMTMCAHHAs OKOJIO TPEYroibHUKA. BriricanHas B

@opMyJIMPOBATh  OMNpeJeJIeHUsl. OKPYXHOCTH, XOpIbI,
quamMeTpa M KacaTelbHOM K OKpykHocTh. M3ydaTrh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.

HccnenoBarb, B TOM 4nciie HCMOAB3YH HU(POBBIE peCypChl:
OKpPYHOCTb, BIMCAHHYIO B YTOJI; LIEHTP OKPY’KHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoenue.

BIIUCAHHOW B yroOJI; PaBEHCTBO OTPE3KOB KacaTeIbHBIX
Hcnonvzoeamv memoo I'MT ona ookazamenvcmea meopem o
nepeceuenuy OUCCEKMpPUC y2i08 mpey20ibHUKA U CepeOUHHbIX

NepneHoOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C NOMOWbIO
I'MT.

OBJjageBaTh MNOHATHSAMHM  BIMCAaHHOH W ONHUCAHHOU

OKPY>KHOCTEH  TpEyrojibHUKA, HAXOAUTh IEHTPHl 3TUX

OKPYKHOCTEH C OIOPOii Ha AITOPUTM MpaBUJIA.

Pemiath OCHOBHBIC 3aJaYM HA NMOCTPOEHHE: yrjia, PaBHOIO
JAHHOMY; CEpPEAMHHOTO TMEepIHeHANKYIsApa JaHHOTO OTPE3Ka,
OpsIMOM,  MpOXOondAlIell  yepe3  JaHHYHO  TOYKYy U
NEPICHIUKYISAPHON JaHHOW HPSIMOM; OMCCEKTPUCHI JAHHOTO
yriaa; TPEYroibHUKOB MO Pa3jMYHbIM dJEMEHTaM IpU
HEO0OXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHTBCS € MCTOPUEH PAa3BUTUS TEOMETPHH.

[MoBTOpEHUE,
00001meHne
3HAHMH
(49)

IToBTOopeHue u 0000IIEHHE OCHOBHBIX MOHATUI U METO/O0B
Kypca 7 Kiacca.

Pemiats 3agaum Ha MOBTOPCHUEC, UIIFOCTPUPYIOLIUC CBA3H
MCKAY pa3JIMYHbIMU 9aCTAMU KypcCa.

8 kaacc (ue Menee 68 u)

Ha3zBanue pasaena
(Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS
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YeTbIpEéXyroJabHUK
"

[TapannenorpamMm, €ro mpu3Haku M CBOMCTBA. YacTHbIE ciydawy|
napayuiesorpaMMoB (TIPSIMOYTOJIBHHUK, pOMO, KBaJpar), Ux

N300paxarh M1 HAXOAUTb HA YEPTEXKAX UYETHIPEXYTOIbHUKY]
pa3HbIX BUJOB U UX 3JIEMEHTHI.

(12 9)

MpHU3HAKU U cBoiicTBa. Tpanenus. PaBHoOOKast 1 MpsSMOYTOJIbHAS
TpaneunuH.
Yosoenue meouanvl. Llenmpanvnas cummempus

®opMyJIMPOBATh  OIPENEICHHA:

napajesnorpaMMma, psiMoyrojbHUKa, poMoa,
KBaJipaTa, Tpareunu, paBHOOOKOH! Tpareuu, NpsMoyrojJbHON
Tpalneuuu.
HUcnonb3oBaTh MNpH pelIeHHMH MNPOCTEHIIMX  3a7a4
IIPU3HAKN U CBOMCTBA: NapajuleJorpaMMa, MpsMOYIrOJIbHHKA,
poMba, KBajpaTa, Tpalelud, pPaBHOOOKOW Tpamernuu,
IIPSAMOYTOJIBHOW TpaleLuu.
IIlpuMeHATH MeTOJA YyABOCHHMS MEAMaHbl TPEYTOJIbHUKA C
OIOPOI Ha AIITOPUTM IPABHIIA.
Hcnonb3oBath 1u(poBble pecypchl JUIsl  UCCIEI0BaHUS]
CBOICTB M3y4aeMbIX QUIYD.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS reOMeTpPHH.
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Teopema PaJjieca u
Teopema o
NPONOPUMOHATIBH
bIX 0Tpe3Kax,
NOX00HBIE

TPeYrojibHUKH
(154)

Teopema Paneca u meopema 0 NPONOPYUOHATLHBIX OMPEIKAX.
Cpenusis nuHus TpeyroyibHUKa. Tpameuus, e€ cpeaHss JTUHUSA.
IIponopyuonanenvie  ompesKu, NOCMpPOEHUe  YEemMBEPMO20
NPONOPYUOHATLHO20 OMPE3KA.

Cesoticmea yenmpa macc 8 mpey2oibHuKe.
Ilooobuvie  mpey2onbHUKU. Tpu  npusuaxa

mpeyeonvhuxkos. lIpakTuueckoe NpuMeHEHHE.

nooobus

IIpoBoANTH MOCTPOEHHUS C TOMOUILIO LIUPKYJISL M TMHEUKH C
ucnoiap3oBanue  teopembl  Pajmeca U TEOpPEMBI O
[IPONOPLUMOHAIBHBIX ~ OTpPE3KaX, CTPOMTb  YETBEPTHIU
IIPONOPLUUOHAIBHBIA OTPE30K C OINOpPOM HA 3pUTEIbHYIO
HarJsJHOCTb.

HaxoauTh 10100HBIE TPEYTOIBHUKH HA TOTOBBIX YEPTEkKax C
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0US TpHU
HEOOXOIUMOCTHU C BU3YAIBHOH OMOPOH.

Pemarp 3agaum Ha 1oJ0OHBIE TPEYrOJILHUKH C HMOMOUIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHUS YEPTEeXKEH M HAXOXKIACHUS
HOJOOHBIX ~ TPEYrOJIbHUKOB NP  HEOOXOJUMOCTH  C
HaIIPaBJIAOIIEH TOMOILBIO.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
000U HECIIOKHBIX I'€OMETPUUYECKUX 3a/ad C ONOpod Ha
aJITOPUTM Y4eOHBIX IEHCTBUH.

IIpumeHsITH NOJTYYEHHBIE 3HAHUS IpU  PELICHUU
reOMEeTPUYECKUX U MPAKTUUYECKUX 33]a4 IIPH HEOOXOIUMOCTH
C HaNpaBJIAIOLIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUHU.
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Ilnomanke.
Haxo:xnenue
Iomaaen
TPEYroJbHUKOB U
MHOI0YTI'0JIbHBIX
¢uryp. Ilnomaaun
no00HBIX (puryp
(14 4)

[TonsTHe 00 00IIEH TEOPHH TUIOIIA/IH.

dopMynbl IS IUIOMIAAXW TPEYTroJbHUKA, IapajuiesorpaMmma.
OmHoweHnue niowaoei mpeyeoibHuK08 ¢ 0OWUM OCHOBAHUEM
unu oobuetl 8bICOMOI.

Buvluucnenue nnowadeii cnodicnvlx gueyp uepes pazbuenue Hd
yacmu u docmpoerue.

[Tnomanu ¢uryp Ha kieTyaToit Oymare.

[Tnomany nomoOHBIX Guryp. BerauciaeHue miomanei. 3amayuu ¢
MPAaKTUYECKUM CojepKaHueM. Pewenue 3adau ¢ nomowvio
Memooa 8CnoMO2ameibHOU NIOWAaouU.

OBiajeBaTh NePBHYHBIMH NPEACTABIEHUAMH 00 oOrei
Teopun Iwomanu (Mepsl), (opMyJaMpOBaTH CBOWCTBA
Iomaiau, BeIACHATh UX HaI‘JI;IZ[HBII\/JI CMBICIJI.

[lpumenaTs  GopMynasl  IUIOMIAAM  MapajuIesorpamMMa,
TPEYTroJIbHUKA, Tpameuuu C ONOpPOM Ha  CIPABOYHYIO
UH(pOPMALIHIO.

[pumensaTs HopmyIsl TUTOIIATH BBIITYKJIOTO
4eTHIPEXYTOJIBPHUKA Yepe3 JHAarOHaIl U YTOJl MKy HUMH C
OIIOPOH Ha CIIPaBOYHYIO HH(OpMALHUIO.

HaxoauTs mnomaau ¢puryp, n300pakEHHBIX Ha KIETYaTON
Oymare, MCIOJIb30BaTh Pa30MCHNE HA YAaCTU U JOCTPOCHHUE.
Pa3oupaTs npuMepblI UCIIOIB30BAHUS BCIIOMOTATEIbHON
miiomaan sl peieHrud rcOMETpUICCKUX 3a1ay.

Haxoauts 1uiomanu mOAOOHBIX QHUTYp C OMNOpOH HA
CIPaBOYHYO HHPOPMAIIHIO.

BohruuciaaTs wiomaan pa3iuyHbIX MHOTOYTOJBHBIX (QUTYP.
Pemats 3a1auM Ha MJI0MIAh C MPAKTHYECKUM COJEPKAHUEM
II0CJIE COBMECTHOTO aHAIN3a.
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Teopema
IMudaropa n
Hayaja
TPUTOHOMETPHUH
(10 v)

Teopema Iludaropa,
Oo6patHas Teopema [udaropa.

e€ JI0Ka3aTeIbCTBO MU IIPUMCHCHHUC.

OrmpezeneHre TPUTOHOMETPUYECKHX (YHKIMHA OCTPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLICHHS B  NPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO.
COOTHOLICHUS ~ MEXKAYy CTOPOHAMH B  MPSIMOYTOJIbHBIX
TpeyrojapHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, ucmoJib3oBaTh €€ B
MPAKTUYECKUX BBIUMCICHUSIX.

Bnagetrbs NOHATUSMU TPUTOHOMETPUUECKUX (DYHKIIUN OCTPOTO
yria, IpOBepATh UX KOPPEKTHOCTD.

BbIBOAMTH  TPUTOHOMETPUYECKHE  COOTHONICHHS B
NPSIMOYTOJIBHOM TPEYTOJbHUKE C ONMOpPOW Ha CHPaBOYHYIO
nHpopManuro.

HccaenoBath  COOTHONICHUST  MEXKAY  CTOPOHAaMH B

MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriaaMu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOIIECH TOMOIIBIO.

bopMyIbL
TPUTOHOMETPUUECKOE TOXKAECTBO JIJIs1 HAXO0XKJICHUS
COOTHOIICHUI MEXy TPUTOHOMETPHUYECKUMH (DYHKIHSIMA
Pa3IMYHBIX OCTPBIX YIJIOB C OMOPOI Ha CIIPaBOYHYIO

Hcnoan3oBarhb IIPUBCACHUA u OCHOBHOC

nH(pOpMaLHIO.

IIpumeHsITH MOTYYEHHBIE 3HAHUS U YMEHMsS MPU PELICHUU
MPaKTUYECKUX 3a/1ad (IpH HEOOXOAMMOCTH C OINOpOM Ha
aJITOPUTM TNpaBUIIA).

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUH.
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Yriasl B
OKPYKHOCTH.
BrnucanHble u
ONMUCAHHDbIE
4YeThIPEXyroJbHUK
H.

KacarTeabHble K

Bnucannbie u IeHTpaIbHBIC YIIIbI, YTOJ MEXIY KacaTeIbHOU 1

XOPJIOH.

VYTl MEXYy XOpJaMu U CEKYIIHUMHU.

Bnucannblie u onMcaHHbBIE Y€THIPEXYTOIBHUKH, UX TPU3HAKU U

CBOICTBA.
pEIIeHUU TEOMETPUICCKUX 3a/1a4.

IIpuMeHeHHe 3THUX CBOWCTB Ipu

@®opMyJIMPOBATh OCHOBHBIC OINpEICNICHUS, CBSI3aHHBIE C
yIiaMH B Kpyre (BIIMCAHHBIN yTOJI, HEHTPAIbHBINA YIod).
HaxoauTth BHHCaHHBIE YIJIbI, ONUpPAIONIMECS HA OAHY AYTY,
BBIYHCJSATH YIJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,
TEOpPEMbl O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBbI O
LHEHTPaJbHOM YIJI€ MpH HEOOXOAUMOCTH C BHU3YaJIbHOMN
OIIOPO.

B3anMmHOEe  pacnosnoxeHue JBYX OKpPYXHOCTEM.
OKPY’KHOCTH. Kacanue okpysxkHOCTEH. HccnenoBath, B TOM 4KCIIie C TOMOIIBIO IU(POBBIX PECYPCOB,
Kacanne BIIMCAHHBIEC U OIIMCAHHBIE YETBIPEXYTOJIBHUKH, BBIBOAUTDL UX
OKPY:KHOCTeH CBOICTBA Y MPU3HAKH IOCJIE COBMECTHOI'O aHaIu3a.
(13 v) Hcnonb30oBaTh 3T CBOMCTBA W MNPHU3HAKKM MPH PEUICHUH

3az1ay.

IloBTOpEHMeE, [ToBTOpeHNE OCHOBHBIX MOHATHA M METOJIOB KypcoB 7 u & PemiaTh 3agauM Ha TOBTOpPEHHUE, WUIIOCTPUPYIOUIUE CBS3H]
00001eHHe KJIaCCOB, 0000IIeHNE 3HAHU. ME¥K]ly pa3JIMYHbIMU YacCTSIMU Kypca.
3HAHMH
()

9 kaacc (ue Menee 68 u)

Ha3Baunmue
pasaesa (Tembl)
Kypca (4McJ10
4acoB)

OcHoBHOE CoAEpKaHUC

OcHoBHbIE BUBI J1eSITEJIbHOCTH oﬁyqaloumxcn
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Tpuronomerpusi. |OmnpeneneHue TPUTOHOMETPUYECKUX (QYHKIMA yrioB oT 0° g0 |@opMyJMpoBaTh  ONpededeHHs]  TPUTOHOMETPHYECKHX
Teopembl 180°. KocuHyc W CHHYC MpsMOro M Tymoro yria. Teopema|(QyHKUMH TynbIX M NPSIMBIX YIJIOB C BU3YalbHOW ONOpPOM.
KOCHHYCOB M kocunycoB. (O0o0ménnas) TeopemMa cuHycoB (¢ pamuycom | POpMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKPYKHOCTH). HaxoskeHue JUIMH CTOPOH M BeJIMYHH | PAZMYCOM OIIMCAHHOH OKPYKHOCTH).
Pemenue YIJIOB TPEYTOJIHHHKOB. Pemath TpeyroJbHUKH C OMOPON HA AITOPUTM YUEOHBIX
TPEYroJibHUKOB dopMyna IIIOIAAM TPEYrodbHUKA Yepe3 JBE CTOPOHBI U yroJ |ACHCTBH.
(16 ) Mex Ty HuMH. DOopMyIIa IUIOINAM YeTHIPEXYTOIbHUKA uepes ero | Pemars NpaKTHYEeCKHe 3a1a4m,
JMArOHAJIM U YTOJI MKy HUMH. CBOJSIIIIMECH K HAXOKICHHUIO Pa3JTHYHBIX
[IpakTrueckoe MPUMEHEHUE TOKA3aHHBIX TEOPEM. 3JIEMEHTOB TPEyroJbLHUKA.
IIpeodpa3oBanue |[/louamue o npeobpazosanuu no0oous. OcBauBathb MOHATHE npeoOpa3oBaHus noxoous.
noaoous. CoomeemcmeeHtble s1emMeHmbl NOOOOHBIX uyp. HccnenoBaTh OTHONICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpH
MeTpnquK“e Teopema 0 npouggedeyuu ompe3Kos x()p(), meopema o HpCO6p330BaHI/II/I noaobusi. Haxoaurth IMPUMEPLBL noao0us B
COOTHOLICHMS B npouzgedeHul Oompe3Ko8 ceKywux, meopema o0 Keaopame OKPYIKalOIICH ICUCTBUTEILHOCTH.
OKPYKHOCTH kacamenvhotl. Ilpumenenue 6 pewenuu 2eomempuyeckux 3aoay. | Boieooums mempuueckue coommowenus mexcoy ompesxamu
(10 v) X0pO, CeKyWux u KacameabHbulX ¢ UCNOIb308AHUEM GNUCAHHBIX

Y208 U NOOOOHBIX MPEY20IbHUKOS.
Pewame ceomempuyeckue 3adauu u 3a0ayu U3 peaibHOU
JHCUBHU C UCNONIb308AHUEM NOOOOHBIX MPEY2ObHUKOS.
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BekTopsl
(12 9)

OrnpeziesieHre BEKTOPOB, CI0KEHUE U PA3HOCTH BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha YUCIIO.

OU3NYECKUI U TEOMETPUYECKUI CMBICIT BEKTOPOB.

Paznokenne BekTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe Mpou3BeICHUE BEKTOPOB, €r0 IPUMEHEHHUE IS
HaXO/JICHUS JIJTUH U YTJIOB.

Pemrenue 3a1ayu ¢ moMoIIbI0 BEKTOPOB.

[IpuMeHeHne BEKTOPOB ISl pelIeHUs 3a/1a4 KHHEMAaTHKU U
MEXaHUKH.

Hcnonb3oBaTh BEKTOpbl KaK HAIpPaBIEHHBIE OTPE3KH,
HCCJIe10BATh Ir€OMETPUYECKUI (nepemelieHue) u
¢usnueckuii (CUiIa) CMBICIBI BEKTOPOB C ONOpOM Ha
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaeeHHsi CYMMbl U DPa3HOCTH BEKTOPOB,
YMHOXKECHUS BEKTOpa Ha YHCIIO, HCCJIeI0BATH
TCOMETPUUYECKU U (PU3UYECKUH CMBICIBI 3THUX OIEpaIui.
Pemiate reomerpuyeckue 3aJayd  C  HCIOJIB30BaHHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKalIsipHOE  MPOM3BEIACHHE  BEKTOPOB,
BBIBOAUTH €0 OCHOBHBIE CBOMCTBA.

BbruncasaTs cyMMy, pa3HOCTh U CKaJIIPHOE MTPOU3BEICHUE

BCKTOPOB B KOOpAHHATAX.
HpI/IMeHHTb CKaJIIpHOC ITPOU3BCACHUC U HAXOXKICHUA
JJIMH U YTJIOB.
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JexapToBbl Ha | JlekapTOBbI KOOPIMHATHI TOUEK HA INIOCKOCTH. OcBanBaTh NMOHATHE NPSIMOYIOJBbHOM CUCTEMBI KOOPAMHAT,
KOOPAMHATHI Vpasuenue npamoiui. YrinoBok Kko3(Q(HULMEHT, TaHI€HC YIJIa 1eKapPTOBBIX KOOPAMHAT TOUKH.
IIOCKOCTH HAaKJIOHA, TapaJlJIeNIbHbIE U IEPIEHANKYIISIPHBIE TIPSIMBIE. HccnenoBath ypaBHeHHE MPSIMON U OKPY>KHOCTH C OMOPOil Ha
(CR)) VpaBuenue oxpyxHocTd. Haxoxknenue KOOpAMHAT —TOYEK| BOIPOCHKIH ILIaH.
NIEPECEYEHUS OKPYKHOCTH U IIPSAMOHM. Haxonuth meHTp U paanyc OKPY’KHOCTH MO €€ ypaBHEHHUIO.
MeToza KOOpAUHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. Pemars 3agaumn Ha HAXOXKJICHUE TOUYEK MMEPECCUCHUS MTPAMBIX
Hcnonp3oBanue MECTOJa KOOpAWHAT B MIPAKTHYCCKHX 3aJjadax u Opr)KHOCTef/'I C IIOMOIIIBIO METOJa KOOPAMUHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOA(PQHUIMEHTA MPIMOM
MpU  pEIICHUH 3a7a4, [Js ONPEACNICHUS PACIIOIOKEHUS
IIPSAMOM.
IIpuMeHATh KOOPAMHATHI IPU PEILICHUH T€OMETPUUECKUX U
MPaKTUYECKUX 3a/1a4, JJIs1 IOCTPOCHUSI MAaTEMaTHYECKUX
MoJIeJIel peasIbHbIX 3a/1a4 («METO KOOPIUHAT).
IToab3oBaThCS 151 IOCTPOEHUS U HCCIIEA0BaHUN (P POBBIMY
pecypcamMu.
3HAKOMUTBCS ¢ HCTOPHE Pa3BUTHS T€OMETPUHU
I[IpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIbHUKH, BBIYUCICHHUE HUX DJIEMEHTOB. | MOpMyJMpPoOBaTH  OINpEACIICHUE MPABWIBHBIX
MHOTOYI'OJIBHUKH. \Yycjio m W JIUHA OKPYXKHOCTU. JIMMHA AYrd OKPY)KHOCTH. | MHOTOYTOJHHUKOB, HAXOAMTH UX JJICMCHTHI.
Aauna Pamuannas mMepa yria.

OKPY>KHOCTH M
IUI0IA/Ib KpYra.
Boruucienue
njaomajaeii

(CR))

[Tnomanp kpyra u ero 3J€MEHTOB (CEKTOpa M CErMEHTA).
Brruncnenue mnomazaeit Gpuryp, BKIIOYAIOMINX JIEMEHTHI KpyTa.

IHonb30BaTBLCS TOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C
IIOMOIIBIO NPABWIBHBIX MHOTOYTOJIBHUKOB, ONPEAeIsTh
YUCIIO T, ATUHY AYTH U paJMaHHYI0 Mepy yria mo o0pasiy.
IIpoBoauTh Mepexox OT paguaHHON MepBI YIIa K IpajgyCHON
¥ Ha000pOT 10 BU3yaJIbHOHU OIope.

OnpepensiTh 1I0MAb KpyTa.

BoiBoauTh opmyJibl (B rpagycHOM U paiuaHHON Mepe) JUIs
JUIMH 1T, IUIOIIAJEH CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIN IIJIaH.

Boruucasiteb wiomaau Guryp, BKIFOYAIOLIINX JIEMEHTHI
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OKpY>KHOCTH (KpyTa) ¢ OIOpOii Ha CIIPaBOYHYI0 HH(POPMAITHIO.
Haxoauts romany B 3a7a4ax peaJlbHON KU3HH.

JIBuaxeHMs1
IUIOCKOCTH
(6 9)

Tonamue o osudicenuu niockocmu.

Ilapannenvnuiii neperoc, nogopom u cummempus. Ocu u yeHmpwi

cummempuu.
IIpocmetiwue npumenenus 6 peuteHuy 3a0au.

Pa30upaTh npuMepbl, WILTIOCTPUPYIOIINE MTOHSTUS TBUKCHUS,
IEHTPOB U OCEl CHMMETPHH.

@opMyJIMPOBATh ONPEICIICHUS MapajUIeILHOTO IEePEHOCa,
MOBOPOTAa M OCEBOM CHUMMETPUU C BU3yaJIbHOH OIOPOM.
HaxoauTh HETOABMXHBIE TOYKH 110 00pasiry.

HaxoauTh IEHTPBI U OCH CHMMETPUH MpocTeHImuX Guryp mo
oOpa3iy.

Ilpumenamp napanienvhvili NEPEHOC U CUMMEMPUIO npu
peuleHuy ceomempuieckux 3a0ad (pazoupamo npumepol).
Hcnonwvzoseamn 07151 nOCmpoenus u ucciedo8aHull yu@posvie

pecypcul.

94



I[MoBTOpEHMUE,

000011IEHME,

cUCTeMaTHU3alus
2

3HAHMN
(7 9)

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7—9
KJIaCCOB, 0000IIeHNE M CUCTeMAaTH3aIs 3HAHUH.

burypsl
W3mepenne reoMeTpu4ecKix BEINYHH.

IIpocreiimine reoMeTpUYECKHE U UX CBOWCTBA.

TpeyroapHUKH.
[lapannenbHble U NEPIEHIUKYISIPHBIE MIPSIMBIE.
OkpyXHOCTb M KpyT. ['eomeTpruyeckue nocTpoeHus. YTibl B

OKpyXHOCTU. Brnmcanuele u ONMCAaHHBIE  OKPY)KHOCTH
MHOT'OYT'OJIbHUKOB. [IpsiMast 1 OKpyKHOCTb.
UYeTslpéXyroibHUKU. BrincanHele H OIIMCAaHHBIC

YCTBIPEXYTOJIbHUKH.

Teopema [Mudaropa n Havana Tpuronomerpun. Permenne odmmx
TPEYTOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus miockoctu. Jpmkenus. [logooue. Cummerpusi.
[Tnomane. Berancnenue minomazeii. [Tnomanu nonoOHbIx duryp.

JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.

OnepupoBaTh NOHATHAMM: QUTypa, TOYKA, MpsMasi, yrod,
MHOTOYT'OJIbHUK, PaBHOOEAPEHHBI U  PaBHOCTOPOHHUMN
TPEYrOJbHUKH, IPSIMOYTOJbHBIA TPEYrOJbHUK, MEAHAHA,
OuccekTpruca M BBICOTAa TPEYTOJIbHUKA, MapaljiesorpaMm,
poMO, TMPSMOYTOJBHUK, KBaApaT, Tpamenus; OKPY>KHOCTb,
KacaTelbHasl; paBeHCTBO U M0A00He QUryp, TPEyroIbHUKOB;
NapajuIeIbHOCTh M MEPIEHIUKYISIPHOCTh NPSIMBIX, YIOJ
MEXy NpSIMbIMH, CHMMETPUS OTHOCUTEIIBHO TOYKU U
IOpsIMOM; JUIMHA, PAcCTOSHUE, BEIMYMHA YyIJa, IUIOIIA[b,
epUMETP.

HUcnonb3oBate  ¢opmyabl: mnepumerpa M IUIOMIAJIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH W IUIOIIAAN Kpyra,
00BEMa MPSMOYTOJILHOTO MapaljIesIenuIea.

OnepupoBaTh NOHATHAMM: IPAMOYIOJbHAas CcHUCTEMA
KOOpJMHAT, BEKTOp; MCHOJb30BAaTh JTU MOHATUS s
MpEJICTaBICHUS JAaHHBIX U PEIIEeHUsS 3a/7ay, B TOM YHCIe U3
JIpYrUX y4eOHbIX IIPEIMETOB.

Pemarhb 3a1a4n Ha IMOBTOPCHHUEC OCHOBHBIX HOH}ITI/II>'I,

BCKTOPH Ha IJIOCKOCTH.

WJUTIOCTPALMIO CBS3EH MEXK]y Pa3IMYHBIMU YacCTSIMU Kypca.
Bri0upaTs MeTOA 17151 pEIIeHUs 3aa4H.
Pemartn 3a1a4u 13 NOBCEIHEBHOU KU3HU.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (II0O TOAAM

OBYYEHUA)

7 kaacc (He MeHee 34 1)

Ha3Banmue
pasnesa (TemMbl)
(4uCy10 YacoB)

OcHoOBHOe co/iep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIMXCs

IIpeacraBienue
JTAHHDBIX
(79)

IlpencraBienue naHHbIX B Tabmumax. IlpakTtuyeckue
BBIUUCIICHUS] 10 TaOJUYHBIM JlaHHBIM. VI3BieueHue u
UHTepHpeTanus TaONWYHbIX JaHHBIX. [IpakThueckas pabota
«Tabmumsn).

['paduueckoe nmpencTaBiIeHUE JaHHBIX B BUAE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX) fuarpaMM. UTeHue 1 NoCcTpoeHue
nuarpamm. [Ipumepsl reMorpaduyeckux auarpamm.
[TpakTideckas pabota «luarpammen.

OcBanBaTh Ha  0a30BOM  YpPOBHe  CIIOCOOBI
NpeaACTaBJIICHHUA CTATUCTHYCCKUX JAaHHBIX MW YHCJIOBBIX

MAacCHBOB C TIOMOIIbIO TaOJWIl W JAUarpaMM C
UCIIOJIb30BAHUEM aKTyaJdbHBIX M B@XHBIX JIAHHBIX
(memorpaduueckue JaHHbIE, MIPOU3BOJICTBO

MIPOMBIIIEHHON M CEJIbCKOXO3IMCTBEHHOW MPOLYKIIHH,
0OIIIECTBEHHBIC U TIPUPOIHBIC SBJICHHS ).

HN3yuats Meroasl paboTel ¢  TaOMUYHBIMH U
rpadUuecKUMU TPEICTABICHUSAMU TaHHBIX C MOMOIIBIO
HU(pPOBBIX pPECypcoB B XOJ€ NPAaKTHUECKUX paboT (c
HaTPAaBIISIONIEH TTOMOIIIBIO).
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OnucarejbHas
CTATHCTHKA
8 4)

Yucnoseie HaObopel. CpenHee apudMeTHIECKOe.
Menuana 4rciioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[TpakTideckas pabota « CpeqHue 3HAUCHUS.

Haubosnpiee u HanMeHbllIee 3HAYSHUS YHCIOBOTO Habopa.

Pasmax.

OcBauBaTh Ha 0a30BOM YPOBHE NOHSATHS: YHUCIOBOM
HaOop, Mepa IEHTPAIbHON TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIe CpefHee apuMeTHIecKoe, MeIuaHa.
OnuchiBaTh CTAaTUCTUYECKHE JAHHBIE C TOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCIONIb30BaHMEM 3pPUTENBHON HArISAHOCTH W/UIU
BepOAIBHON OTIOPHI)

H3yuars cBolicTBa CpeHUX, B TOM YHCIIE C TOMOUIbIO
U(POBBIX PECYpCOB, B XOAE MPAKTUUYECKUX padoT, (c
HAIPAaBIISIONIEH TOMOIIIBIO).

OcBauBaTh Ha 02a30BOM YpPOBHe NOHATHS: HauOoJIblIEE
U HaUMEHbIee 3HAUYEHHs YMCIOBOIO MAacCUBa, pa3Max.
PemaTh 3agaun Ha BHIOOp crioco0a ONMUCAHMS TAHHBIX B
COOTBETCTBUM C TNPUPOJAOHM JaHHBIX U  LEISAMH
UCCJIEJIOBAHMSI C HAIIPABJIAOIIEH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 1)

Cayuatinaa usmenyugocmo (npumepsl). Yacmoma 3uavenuii 6

Mmaccuse dannvix. I pynnuposka. I ucmozpammol.
Ipakxmuueckas paboma « Cnyyaiinas usmeH4u8oCmbs».

Oceéaueamv nowamus: uyacmoma 3HAYEHUU 6 MACCUge
OAHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmozpammul no 0opasyy

Oceausams cpaguueckue npedcmasienus pasuvlx U008
CVYAUHOU UBMEHYUBOCTNU, 8 MOM HYUCTe C HOMOUWDBIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou padomol.
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BBenenue B
Teopuio rpaos
(4 49)

I'pag, eepuuna, pedpo. Ilpedcmasnenue 3a0auu ¢ nNOMOWbIO
epagha. Cmenenv (8anenmnocms) eepuiunsl. Hucio péoep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceasnocmu epagha. Oo6x00 epagha (dtinepos
nymu). [Ipedcmaenenue 06 opuenmupo8aHuvix epagpax.

Ocsausamv nomamus: cpagp, eepwuna cpaga, pebpo
epagha, cmenens (8aieHMHOCMb BEPULUHDL), Yenb U YUKIL.
Ocsauseams nouamus: nymo 6 zpaghe, 3i1epos nymo,
00x00 epacgha, opueHmuposanHwill cpag.

Oocyrycoams pewenue 3a0ayu HA NOUCK CYMMbI
cmenenell eepuiun epaga, Ha nouck obxooa epagha, Ha
noucKk  nymeil 68  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisouel NoOMOUbIO.

Ocsausams cnocodvl npeocmasieHus 3a0a4 u3 Kypca
aneedpwvl, 2ceomempuu, meopuu 6epoSMHOCMell, Opyeux

npeomemos ¢ NoMowblo 2pagos  (Kapmoi,
aeKmpuyeckKue yenu, QYHKYUOHAIbHbIE COOMBEMCMEUsL)

cxembl,

Ha npumepax.

BepositHOCTB M
4yacToTa
CJIy4aiiHOT 0
coObITHUSI

(44)

Cayuatinviti onvlm u caydatnoe cobovimue. Beposmuocms u
yacmoma cobvimusi. Ponb manoseposimuvlx u npakmuyecku
0ocmosepHuIx cobbimull 8 npupooe u 8 oowecmee. Monema u
USpAbHASL KOCMb 8 MeopUU 8ePOomMHOCHEI.

Ipakxmuueckas paboma « Yacmoma évinadenus opnay.

Ocseausamb noHamus: CIY4AUHLIU ONLIM U CIYYAUHOE
cobvimue, Mano8eposmuHoe U NPAKmMuieck 00CmMo8epHoe
cobvimue.

H3yyamv 3nauumocms  Manoeeposmmbix cooOblmuil
npupoode u obujecmsee HA BANCHBIX Npumepax (asapuu,
HecuacmHvle cayuau, 3awuma NepCOHANbHOU
uHghopmayuu, nepeoaia OaHHbsIX).

H3yuams ponv Knaccuueckux 6eposimHOCMHbIX MoOenell
(MOHema, uecpanbHas Kocms) 8 meopuu 8eposimHoCcmell.
Habnwoams u uzyuams yacmomy coobimuii 8 NPOCMbIX
9KCNEpUMEHmMax, 8 MoM Hucie ¢ NOMOWbIO YUPDPOBbIX
pecypcos, 8 xo0e npakmu4eckou pabomul.
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O0001meHue,
KOHTPOJIb
(S q)

[IpencraBnenne  naHHbiX.  OmnucaTtenbHas
BeposiTHOCTB cityuaitHOTrO COOBITHSI.

CTaTHUCTHKA.

IloBTOPATH H3y4YeHHOE WU BBICTPAUBATh
CHUCTEMY 3HAHUH.

PemiaTh 3a1a4m Ha IpECTaBICHUE M ONMCAHKE JaHHBIX C

MOMOIIIBI0 M3YYCHHBIX XapaKTEPUCTHK C HAIPABISIONICH

HIOMOIIBIO.

OO0cyxnaTb, mnpuMepbl  CIy4YailHBIX  COOBITH,

MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX CITyYalHBIX

COOBITHI, X POJIH B IPUPOJIC U KU3HHU YEIOBEKA

8 kuracc (66 uBcoB)

HazBaumue
pasaesa (TemMmbl)
(4ucy10 YacoB)

OcHoBHOE CoI€piKaHue

XapaKTepncTnKa HEATECJIbHOCTH oﬁyqamlunxm
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IIpencraBiienue [IpencraBnenne gaHHbIX B Tabmunax. [IpakTudeckwe | QcpamBaTh Ha 0230BOM ypoBHe CIOCOOBI
TAHHBIX BBIYUCIICHUSI TIO0 TaOMUYHBIM JaHHBIM. VI3Bieuenue u IpPEACTAaBICHUS CTAaTUCTUYECKUX JaHHBIX M YHCIIOBBIX
(7 1) UHTepHpeTanus TaONMYHbIX JaHHBIX. [IpakThueckas paboTa | MacCHBOB C T[OMOIIBIO TAOMUIl W  JUarpamMm C
«Tabnuupy. UCIIOJIb30BAHUEM aKTyalbHbIX M B&XHBIX JIAHHBIX
['paduyeckoe mpencTaBieHUe JaHHBIX B BUAE KPYTOBBIX, (memorpaduueckue JIaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTONOYATHIX) qrarpamMM. YTeHHe U MocTpoeHue | MPOMBIIIIEHHON M CEIbCKOXO3SHCTBEHHOM NPOAYKIMH,
muarpamm. [Ipumepsl teMorpadudecKux quarpamm. 001IECTBEHHbIE M IPUPOHBIE SABICHHSA).
HpaKTquCKag pa60Ta «,)_—[I/Ial"paMMI)I». I/I3yanb METOAbI pa6OTbI C TaOJIMYHBIMU )41
rpau4YecKuMU TMPEACTaBICHUSMU JAHHBIX C MOMOIIBIO
U(GPOBBIX PECYpPCOB B XOJAE MPAKTUYECKUX padboT (c
HaIpPaBJISAOLIEH TTOMOIIIBIO).
OnucarejnbHast Uucnossie Habopsl. CpenHee apudmernyeckoe. OcBanBaTh Ha 0a30BOM YPOBHE NOHSITUSI: YHUCIIOBOM
CTATHCTHKA Menuana yrcnoBoro Habopa. Y CTOMUNBOCTh MEIUAHBI. Ha0Op, M€pa LEHTPAIbHOM TEHACHUMHU (MEpa LEHTpPa), B
(12 v) [TpakTrueckas padota «CpeiHUE 3HAUCHHS. TOM YHCJIC CPEiHEe apHPMETHYECKOS, MENAHa.

Haubonpiiee u HanMeHbllee 3HAYEHUS YUCIOBOTO Habopa.
Pa3zmax.

OnuchiBaTh CTATUCTUYECKHE JAHHBIE C TOMOILBIO
cpeaHero apupMeTHYecKoro U MeauaHsl. Pemars 3agaun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIrMAAHOCTH W/HIU
BepOANBbHOM ONOpPHI)

HM3y4yath cBOMCTBA CPEIHUX, B TOM YHUCJE C INOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHUYECKUX PAOOT, (C
HaIpaBJISIOIEH TTOMOIIIBIO).

OcBauBaTh Ha 02a30BOM YpPOBHe NOHATHUS: HanOoJIbIIEE
U HauMEHbIllee 3HAYEHUs YHCIOBOTO MAacCHBa, pa3Max.
PemaTh 3agaun Ha BRIOOp crioco0a OMUCAHMS TAHHBIX B
COOTBETCTBUM C HPHUPOJNOM MJAHHBIX U  LEIIMHU
WCCIIEIOBaHMS C HAIIPaBJIAIONIEH TOMOMIBIO.
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MHuo:kecTBa MHoecTBO, moaMHOkecTBO. Onepanuu HaJl MHOKECTBAMU:
(4 9) o0ObeIMHEHHE,  IepecedeHue,  jponosnHeHue.  CBoiicTBa
. OcBauBaTh MOHATHS: MHOXXECTBO, JIEMEHT MHOXKECTBA,
ornepanuit Hajl MHO>KECTBaMHU: NepPEeMECTUTENbHOE,
MOJIMHO>KECTBO.
COUETaTENIbHOE, PaclpeAe/InTENbHOE, BKIOYEHHUS.
BbInoJHATH omepanmuM  HaJ  MHOXXECTBAMHU:
['paduyeckoe mpencTaBieHEe MHOXKECTB.
o0BeIMHEeHNE, TIEpeceUeHHe, JOMOHEHUE (110 00pasiy).
Hcnoab3oBath CBOMCTBA: MepPEeMECTUTENBHOE,
COYETaTeNIbHOE, pacnpeenuTeNnbHOe, BKIOYCHUS
(c MCrONIb30BaHKUEM BU3YAIbHOMN OIOPHI).
Hcnoab3oBath rpaduueckoe MpeicTaBlieHUE MHOMXKECTB
IpU ONMHUCAHWUU PEATbHBIX IPOIECCOB U SBJICHUU, MPU
pellIeHn  3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB U KypCOB
(c MCTIOTP30BaHNEM BH3YAIBHOM OTOPEI).
Cayuaiinas Cnyuaiinas usmenuusocmo (npumepwt). Yacmoma snauenuti 6 | Oceaueamv ROHAMUA: YACMOMA 3HAYEHUN 6 MACCUBE
H3MEHYUBOCTH maccuse dannvix. I pynnuposka. I ucmozpammol. OAHHBIX, 2PYNNUPOBKA OAHHBIX, 2UCMOSPAMMA.
(6 9) Ilpakmuuecxas paboma « Cryuatinas u3sMeH4u80Cmb». Cmpoumas cucmozpammul no oopasyy

Oceausams cpaguueckue npedcmasienus pasuvlx U008
CVYAUHOU UBMEHYUBOCTU, 8 MOM HYUCTe C HOMOUWDBIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou padomoi.
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BBenenue B
Teopuio rpaos
(84)

I'pag, eepuuna, pedpo. Ilpedcmasnenue 3a0auu ¢ nNOMOWbIO
epagha. Cmenenv (8anenmnocms) eepuiunsl. Hucio péoep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceasnocmu epagha. Oo6x00 epagha (dtinepos
nymu). [Ipedcmaenenue 06 opuenmupo8aHuvix epagpax.

Ocsausamv nomamus: cpagp, eepwuna cpaga, pebpo
epagha, cmenens (8aieHMHOCMb BEPULUHDL), Yenb U YUKIL.
Ocsauseams nouamus: nymo 6 zpaghe, 3i1epos nymo,
00x00 epacgha, opueHmuposanHwill cpag.

Oocyrycoams pewenue 3a0ayu HA NOUCK CYMMbI
cmenenell eepuiun epaga, Ha nouck obxooa epagha, Ha
noucKk  nymeil 68  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisouel NoOMOUbIO.

Ocsausams cnocodvl npeocmasieHus 3a0a4 u3 Kypca
aneedpwvl, 2ceomempuu, meopuu 6epoSMHOCMell, Opyeux

npeomemos ¢ NoMowblo 2pagos  (Kapmoi,
aeKmpuyeckKue yenu, QYHKYUOHAIbHbIE COOMBEMCMEUsL)

cxembl,

Ha npumepax.

BepositHOCTB M
4yacToTa
CJIy4aiiHOT 0
coObITHUSI

(10 u)

Cayuatinviti onvlm u caydatnoe cobovimue. Beposmuocms u
yacmoma cobvimusi. Ponb manoseposimuvlx u npakmuyecku
0ocmosepHuIx cobbimull 8 npupooe u 8 oowecmee. Monema u
USpAbHASL KOCMb 8 MeopUU 8ePOomMHOCHEI.

Ipakxmuueckas paboma « Yacmoma évinadenus opnay.

Ocseausamb noHamus: CIY4AUHLIU ONLIM U CIYYAUHOE
cobvimue, Mano8eposmuHoe U NPAKmMuieck 00CmMo8epHoe
cobvimue.

H3yyamv 3nauumocms  Manoeeposmmbix cooOblmuil
npupoode u obujecmsee HA BANCHBIX Npumepax (asapuu,
HecuacmHvle cayuau, 3awuma NepCOHANbHOU
uHghopmayuu, nepeoaia OaHHbsIX).

H3yuams ponv Knaccuueckux 6eposimHOCMHbIX MoOenell
(MOHema, uecpanbHas Kocms) 8 meopuu 8eposimHoCcmell.
Habnwoams u uzyuams yacmomy coobimuii 8 NPOCMbIX
9KCNEpUMEHmMax, 8 MoM Hucie ¢ NOMOWbIO YUPDPOBbIX
pecypcos, 8 xo0e npakmu4eckou pabomul.

102




Cayuaiinbie
co0bITHA
8 4)

Ilpomueononoscnoe  cobvimue.  [uacpamma  Dilnepa.
Obveounenue u nepeceuenue cobvimuu. Hecoemecmuule
coovimusi. Dopmyna croxcenus eeposmuocmei. Ilpasuno
VMHOJMCEHUsL  8eposmHoOCcmell.  YCl08HAs — 8ePOSMHOCHb.
Heszasucumvie  cobwimus.  [Ipeocmasnenue  cayuatinoeo
9KCnepumeHma 8 guoe oepesa.

Ocsaueamv nonamusa: 63aUMHO NPOMUBONONOMHCHbIE
codvimus, onepayuu Hao codbIMuUAMU, 00beOUHEeHUEe U
nepeceuenue coovimuii, ouazpamma Jinepa (Jirepa—
Benna), coemecmmuvie u Hecoemecmuvle CcoObImuUA.
H3zyuamv meopemut 0 6epoamnocmu 006veOUHeHUA O8yX
coovimuit  (hopmynsl  croxcenus  eeposammuocmei).
Yuacmeoseamo ¢ oocyyncoenuu pewienusn 3adauu, 6 mom
yucie - meKkcmogvle  3a0auu  Ha  OnpeodeseHue
gepoamnocmeii 00veOUHeHUA U nepeceueHus cooblmuil
C NOMOWBIO YUCN060U npAMOU, ouazpamm iiepa,
dopmynvl cnoscenun eepoamuocmelil.

Ocesaueampo nonamus: npasuio  yMHOMCEHUA
eeposasmHnocmeil, yClio6HAA 6EPOAMHOCHb, HE3AGUCUMDbBILE
cobvimus 0epeso cay4annozo onsima.

H3zyuamo ceoiicmea (onpedenenus)

He3a8UCUMBIX COObIMUL

Yuacmeoseamov 6 obcyycoenuu pewenus 3adauu na
onpeoeneHue u UCnoab306aHUE HE3ABUCUMbBIX COObIMUIL.
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Yuacmeoeamsv ¢ oocyrycoenuu pewenus 3adauu na
HOUCK 6eposmHOCmell, 6 MOM Hucie YCa08HBIX, C
UCNOIb306aAHUEM Oepesa CIYUAllH020 ONbIma.
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O0001eHue,
KOHTPOJIb
(11 g)

[IpencraBnenue nanusix. OnucaTtenbHas craTucTuka. ['padsor.
BeposiTHOCTh CilydaitHOTO  COOBITHS. DJIEMEHTBI
KOMOMHATOPUKHU.

IMoBTOPATH U3YYCHHOE U BBICTPAUBATH
CUCTEeMY 3HaHUU.

PemaTh 3a1a4m Ha MPEICTABICHUE U OMTUCAHUE IAHHBIX C

IIOMOLIBIO HU3YYCHHBIX  XapaKTEPUCTUK (c

HCII0JIb30BAHUEM BU3YaJIbHOM OIOPHI).

Yuacmeosamv 6 o6cyncoenuu pewenus 3agaum c

puMeHeHHEeM rpadoB.

Pemats, 3amaum  Ha  HAaxXOXJCHUE  BEPOSATHOCTH

CHy‘I&ﬁHOFO COOBITHS 110 BCPOATHOCTAM 3JICMCHTAPHBIX

COOBITHIA, B TOM YHUCIJI€ B OIBITaX C PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUAMH (C BU3yaJIbHOI OMOpPOii).
Yuacmeosamv 6 oé6cyycoenuu pewenua 3anaum Ha
HAXOXKJCHUE BEPOSATHOCTEH OOBEIMHEHUS U TTEPECCUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C HCIOJIH30BAHUEM
rpaduyecKux TMpPeICTaBICHUN U JiepeBa CIIy4ailHOTO
OTIBITA.

Yuacmeosamv 6 oo6cyycoenuu pewenua 3anaum Ha
TepevrcIICHe KOMOMHAIMHN (YMCiIa epecTaHOBOK, Yncia
COUYETaHMI), Ha HAXOXJAECHHE BEPOATHOCTEW COOBITUH C
NpUMEHEHHEM KOMOMHATOpPUKH, B TOM 4YHCIEe C
UCTIONB30BaHuEM TpeyronbHuka [lackamns.

9 kaacc (He meHee 34 1)
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HasBanue
pasnesa (TemMbl)
(umncy10 Yacon)

OcHoOBHOe co/iep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIMXCs

IloBTOpEHME
Kypca 8 kiacca
(4 49)

[IpencraBnenne  nanHbiX.  OmnucarenbHas

CTaTUCTHKA.

Onepanuu Hag coObITHAMEI. He3aBUCHMOCTE COOBITHH.

IHoBTOPATH U3yYEHHOE U BBICTPaMBaTh
CUCTEMY 3HaHUU.

PemaTh 3a1a4u Ha NIpeACTABICHUE U OMKMCAHUE JTAHHBIX.
Pemiate 3agaym  Ha  HaXOXACHUE  BEPOSTHOCTEH
00BEIMHEHNS U TepeceYeHus: COOBITUN, B TOM YHCIIE
HE3aBUCUMBIX, C  HCIOJIb30BaHMEM  TpaduuecKkux
IPEJICTaBICHUI U JepeBa CIIy4aiiHOTO OIbITA.

PemaTp 3agaum Ha MepeyUCIICHUE KOMOMHAIMHN (4Yucia
NEPECTAaHOBOK, YHCJIA COYETAHHI), HAa HAXOXKJICHHE
BEPOSATHOCTEH COOBITHI C TIPUMEHEHUEM KOMOMHATOPHKH,

B TOM YHUCJIC C UCIIOJIb30BAHUECM TPCYT'OJIbHUKA ITackans
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J1eMeHThI
KOMOMHATOPUKH
4 4)

Kombunaropnoe mpaBuio yMmHOXeHusa. llepectaHOBKH.
®aktopuan. CodeTaHUs U YUCIO COYCTAHUH. TpeyeonbHuK
Ilackans. Ipaktrueckast padbota «Beraucienue BeposiTHOCTEH
C HCIMOJb30BAaHMEM KOMOMHATOPHBIX (PYHKIMH AJIEKTPOHHBIX
TaOJIUIY.

OcBauBaThb Ha  0a30BOM  yYpPOBHe  TOHSTHUSA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHUS, YMOPAJOYCHHAs
napa, Tpoiika 00beKTOB, IEpECTaHOBKa, hakTopHal Yucia,
COueTaHMe, YUCII0 COUeTaHul, mpeyeonvruk [lackans.
Pemate mpocreiimme 3agadyM  Ha  IEpeUHCIICHUE
YHOPSAOYEHHBIX Tap, TPOEK, IEPEUNCIIEHUE IEPECTAHOBOK
U COYETaHUM DJIEMEHTOB pA3IMYHBIX MHOXECTB (110
obpasiry).

Pemiaty mpocreiilime 3aaayM Ha NMPUMEHEHHE 4YHCTIA
COUYeTaHWi B ayiredpe (COKpamEHHOEe YMHOXKCHHIE, OMHOM
HeroToHa) (¢ HanpaBisAOUIe MOMOIIBIO).

Pematb, mnpumeHsisi KOMOMHATOPUKY, 3aJauyd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHCJIE C MOMOILBIO
AEKTPOHHBIX TAOJHUI] B XOJ€ IMPAaKTHUYECKON paboThl (C
BU3YaJIbHON OTIOPOiA).

I'eomerpuueckasn
BEPOATHOCTD
4w

Teomempuueckasn eepoamuocmo. Cyyaunslil 86100p MOUKU U3
@ueypvl Ha nIoCKOCMU, U3 OMPe3Kd, U3 OyeU OKPYHCHOCTIU.

Ocseausamv nonamue 2eoMemMpuUyecKou 6eposmMHOCIU.
Yuacmeosamov ¢ oécyyicoenuu pewenua 3adauu Ha
Haxodicoenue 8eposimHocmell 8 ONbIMax, NPeocmasuMbIX
KaK 8b100p mMouex u3 MHO20Y20lbHUKA, Kpyad, Ompe3Ka uiu
Oyeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HUcnuiTanus
bepnyiiu
(6 9)

Ucneitanue. Yenex u Heynaua. Cepust UCTIBITAHUNA 70 IEPBOTO
ycnexa. Hcneitanust bepnynnu. BepositHoctn coObITuii B
cepun ucneitaHuii  bepnymim.  Ilpaktuueckas pabota
«Hcneiranus bepryimm».

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHSI: HCIIBITAHHE,
3JIEMEHTapHOE COOBITHE B UCIBITAHUHU (YCIIEX U HeyAaya),
cepus UCHBITAaHUM, HACTYIUIEHME IIEpPBOro  yclexa
(Heynaun), cepus ucnbiTaHuil beprymnmu.

Pemars mpocreiilnume 3agauM Ha  HAXOXJICHHE
BEPOSATHOCTEH COOBITUI B CEpUM UCHBITAHUN 10 MEPBOTO
ycrexa, B TOM YHUCJe C MPUMEHEHUEM (OpPMYJIbl CyMMBbI
reoOMEeTPUUYECKOil mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

Pemiare  mpocreiimue

3agaum Ha HaxX0XJICHUC
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BEPOSTHOCTEH  DJIEMEHTAapHbIX COOBITUH B  cepuu
HCIIBITAHUN DbepHyJIM, Ha HaXO0XACHUE BEPOATHOCTU
ONPEACIEHHOIO0 YHCIA YCIEXOB B CEPUU HUCHBITAHUHI
bepnynu (¢ Bu3yasbHOH O1OpPOit).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
IIOMOILBIO HU(PPOBBIX PECYPCOB, CBONCTBA BEPOATHOCTH B
cepuu ucnbiTanuil beprymim
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Cayuaiinas

BeJIHYHHA
6w

CrnyualiHas BeJIMYMHA U PACHPENETICHUE BEPOSTHOCTEM.
MaremaTuueckoe OXHUJIAHUE U JUCIEpPCUs  CIy4alHOU
BelnnuuHbl. [IpuMepsl MaTeMaTHUYeCKOTro OXHAAaHUA Kak
TEOPETHUUYECKOTO CPETHEr0 3HAUCHHS BETMUYHUHBI.

[TonsiTue o 3aKoHe OoJybIIUX YKcell. M3MepeHne BeposTHOCTEH
C OMoIIbI0 yacToT. [IpuMenenune 3akoHa OOIbIINX YUCEIL.

OcBonth Ha 0a30BOM YpOBHe NOHSITUSI: ClydyaiiHas
BEJIIMYHHA, 3Ha4YeHUEC CIIy4aiiHOM BCIIMYHUHBI,
pacrnpeieieHre BEPOSITHOCTEH.

H3yyars u oOcyxkaaTb OpUMEpbl JIUCKPETHBIX H
HENpPEPbIBHBIX CIyYalHbBIX BEIUYUH (POCT, BEC YEIOBEKa,
YHUCJICHHOCTb HACCJICHHUS, IPYTUe U3MCHYHMBBIC BEIIMYUHBI,
paccMmaTpuBaBIIMECS B Kypce CTAaTUCTUKH), MOZEJIBHBIX
CllydyallHbIX ~BEJIMYHMH, CBSI3aHHBIX CO CIIy4allHbIMHU
onbiTaMu (OpocaHue MOHETBI, WIPabHOM KOCTH, CO
CIly4aiiHbIM BBIOOPOM H T. I1.).

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTEMaTU4YeCKOe OKUJAHUE CIIy4alHOW BEIWYMHBI KaK
TEOPETHYECKOE CPEAHEE 3HAYCHUE, TUCIIEPCUs CIIyYallHON
BEJINYMHBI KaK aHaJIOr JUCIIEPCUU YHCIOBOro Habopa.
Pemare 3agayM Ha BBIYKMCIEHUE MaTEMAaTUYECKOTO
OKMJIAHHMSI W  JIACIIEPCUU  JHUCKPETHOW  CIIy4alHOU
BEJIMYMHBI 110 33JJaHHOMY DACIpPENEICHUIO, B TOM UHUCIIE
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM M JIOTEPEIMH (C
HaIpaBJISIOIEH TTOMOIIIBIO).

3HAKOMHMTBCA C MAaT€MaTH4YECKHMM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX pacHpelesieHuid, B TOM YHUCIIE
pacrpeneneHus Clly4aiiHOM BEITUYUHBI «UUCIIO YCIIEXOB) B
cepuM UcHbITaHui bepHymin.

H3yuarh yacToTy COOBITHS B TOBTOPSIFOIIMXCS CITy4alHBIX
OIBITAX KaK CIy4aiiHYI0 BEIMYHHY.
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3HAKOMHUTBLCS C 3aKOHOM Oonbimux uucen (B ¢opme
Bepuymnu): mpu OOJBIIOM YHCIE ONBITOB YacToTa
cOOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

PemiaTs 3a1a4n Ha U3MEPEHUE BEPOSATHOCTEH € TIOMOLIBIO
4acToT (C HaIpaBJISAOLIEH TTIOMOIIIBIO).

OO0cyxnaThb poJib 3aK0Ha OOJIBIINX YKCed B 000CHOBAaHUU
YaCTOTHOTO METOJ[a U3MEPEHHUS BEPOSTHOCTEH.
OO0cyxnaTb 3aKOH OOJBIIMX YHCEN Kak MpPOSBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B M3MEHUUBBIX SIBICHUSIX,
pOIb 3aKoHA OOJBIIMX YWCENl B MPHUPOJAE W B HKHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBienre  JaHHBIX.
BeposTHOCTB CJIy4aitHOro COOBITHSL.
KoMOMHaTopuku. CilydyaliHble BETMYMHBI U PACIIPECIICHUS.

OmnucarenpHasl  CTAaTUCTHKA.
OJIEMEHTHI

IloBTOPATH U3yYEeHHOE U BBICTPAMBATh
CUCTEeMY 3HaHUU.

PemaTe 3a1a4u Ha IpeACTABICHUE U ONMCAHUE IAHHBIX.
PemaTth 3a1aun Ha HaX0XK/IEHUE BEPOSTHOCTEH COOBITUI,
B TOM 4YHCI€ B ONbITaX C PAaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
O0OBEIMHEHUS W TIePecedYeHUss COOBITUH, BBIYUCIATH
BEPOATHOCTHU B OIIBITAX C CCPUAMU CJ'[y‘-IZlfIHBIX HCHBITaHUN

LIOP: https://www.yaklass.ru/
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