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I[TOACHUTEJIbHA A 3AITMCKA

Pabowas mporpamMma 1Mo MareMaTHKE il OOYYAIOUIMXCS C 3aJEPKKOH MCHXUYECKOTO
pasButusa (manee — 3[IP) Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHUS IMOATOTOBJIEHA HAa OCHOBE
denepanbHOrO rocy1apcTBEHHOI0 00pa30BaTEIFHOIO CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHUs
(ITpukas Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MHUHHCTEPCTBOM
toctumu Poccuiickoit ®@eneparuu 05.07.2021 1., per. Homep 64101) (naiee — ®I'OC 0O00),
[IpumMepHOI amanTHPOBaHHONW OCHOBHOW 0Opa30BaTEIbHON MPOTpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusl OOy4arOMIMXCS C 3aJEPXKKOM ICHUXMYECKOro pa3BUTUS (0JO0OpEHHOW pelieHueM
OYMO no obmemy obpazoBanuto (mpotokos oT 18 mapra 2022 r. Ne 1/22)) (manee — I[TAOOII
OO0OO 3I1P), Ilpumepnoii pabodell mporpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHUs IO MPEIMETY
«MatemaTHKay, IporpaMMbl BOCIIUTAHMS, C YYETOM paclpeesieHHbIX MO KJIaccaM IpPOBEpsIeMbIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS AJAITHPOBAHHOW OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBaHus 00yUYaIOLIUXCS C 33AePKKOI ICUXUUYECKOro pa3BuTHs. B paboueit
porpaMMe YYTCHBI HJICU M TOJIOKeHUs1 KOHIIeNny pa3BUTHS MaTEMaTHUECKOTO 0Opa3oBaHUs B
Poccuiickoit®enepanuu.

OO0mas xapakTepucTuka yueOHoro npeamera «MaremMaTuka

Y4eOHblii mpeamer «MaremaTHKa» BXOIUT B MPEIAMETHYI 00JIacTh
«Marematnka u uHpopmatuka». OH CIIOCOOCTBYET PAa3BUTHIO BBIUMCIUTEILHOW KYJIBTYPHl H
JIOTMYECKOTO MBIIUIEHUS, (OPMHPOBAHUIO YMEHHS I0Jb30BaThCsA ANTOPUTMAMM, a TaKxKe
NPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOJUMBIX B MOBCEIHEBHOM >KM3HHU OOYYaIOUIMXCS C
3[IP. VY4eOHbIE mpeaMeT  pa3BUBaeT  MBIIUICHME, IPOCTPAHCTBEHHOE  BOOOpPaXKEHHE,
(YHKIMOHATBHYIO T'PaMOTHOCTb, YMEHHS BOCHPUHUMATh M KPUTHYECKH aHAJIM3UPOBAThH
MH(OpMaLNIO, IPEACTABICHHYIO B PA3JIMYHbIX (hopMaXx.

OOyuenue matemaTuke TAaET BO3MOXXHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3IIP Tounyro,
palMoHaNbHYI0 U MH()OPMATHBHYIO peub, yMEHUE OTOMpaTh Haubojiee MOAXOIAIINE S3BIKOBBIE,
CUMBOJIMYECKHE, TpaduyecKkue CpeAcTBa Jii BBIPAKEHHUS CYXIEGHUH M HaAriIsgHOro UX
[IPEACTABIICHMUS.

Heo0XxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHHUHU SBISETCS
of0Iiee 3HaKOMCTBO C METOAAMHU IO3HAHUS JEHCTBUTENBHOCTH, NPEACTaBICHUE O MpeaMeTe U
METOJIaX MaTeMAaTUKH, UX OTIUYHUNA OT METOJOB JIPYTHMX ECTECTBEHHBIX M 'YMaHUTAPHBIX HAyK, 00
0COOEHHOCTSIX NMPUMEHEHHUs] MaTeMaTHKH Ui pelIeHHs] Hay4HbIX U MPHUKIAJHBIX 337a4. Takum
o0Opa3omM, MaTeMaTH4ecKoe 00pa30BaHUE BHOCUT CBOW BKJIAJ B (popMHpOBaHHE OOILIEH KYJIbTYpHI
YeJI0BEeKa.

W3ydyeHne MaTeMaTUKH TakKXe CIOCOOCTBYET JSCTETHUYECKOMY BOCIHMTAHHUIO YeENIOBEKa,
ITOHUMAHHUIO KPAaCOThI U U3SALIECTBA MATEMATUYECKUX PACCYKICHUMN, BOCIIPUATHIO TEOMETPUYECKUX
($bopM, YCBOEHUIO UAEH CUMMETPHH.



[Tporpamma otpaxaer coaepkanue oOydeHus npenMery «MaremaTtruka» ¢ y4eTOM OCOOBIX
oOpa3oBarenbHbIX MNOTpeOHOCTEH oOywarommxcs ¢ 3[IP. OmageHue ydeOHBIM MPEIMETOM
«MatemaTHiKay MPeICTaBIseT ONPeIeICHHYIO CI0XKHOCTh i yuanuxcs ¢ 3[1P. ¥V obyuaromuxcs ¢
3[IP nambosee BBIpOKEHBI OTCTABAHWS B PA3BUTUU CIOBECHO-JIOTMYECKHX ()OPM MBIIIJICHUS,
Mo3TOMYy aOCTpakTHbIE M OTBJICUYEHHBIE KaTErOpUH UM TPYAHOAOCTYNHBI. B Toxke Bpems mpu
CIELUAIbHOM OOy4YeHMH OOydYaroulyecs MOTYT BBINOJNHATh 3aJaHus 1O airoputMmy. OnHH
BOCIIPUMMYMBBI K ITOMOILIH, MOTYT BBIIOJHUTh IEPEHOC HAa AHAJIOTMYHOE 3a/laHHE YCBOEHHOI'O
crniocoba pemieHus. CHIKEHHUE Pa3BUTHS MBICIUTENBHBIX ONEpalyid U 3aMeJICHHOE CTaHOBIICHHE
JIOTUYECKUX JEUCTBUN MPUBOAAT K HEJOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMBIX Y4eOHBIX
neiictBuil. Y oO0ydaromuxcs 3aTpyAHEHbl CYETHBIC BBIYMCICHHS, NPOM3BOAMMBIE B yMe. B
MMCbMEHHBIX BBIYMCICHUSIX OHU MOTYT MPOMYCKATh OJWH U3 MPOMEXKYTOUHBIX ImaroB. [Ipu padore
C YMCIIOBBIMHM BBIPAKEHUSIMH, BBIYMCIIEHHEM HMX 3HAYEHHMs MOTYT HE YyJEp>KHUBATh IPaBHJIbHBIN
nopsiiok aeiictBuii. [lpu ympomenun, npeodpa3oBaHuu BelpakeHui ydamuecs ¢ 3I1P He moryr
CaMOCTOSITEJIbHO MPUHATH PELIEHUE O MOCJIE0BATEIbHOCTH BBIIIOJIHEHUS JIelcTBUI. KOHKpETHOCTD
MBIIUICHUS OCJIOKHSIET YCBOEHUSI HaBbIKa PELICHUS yPABHEHUMN, HEPABEHCTB, CUCTEMbl YPAaBHEHUI.
WM ManonocTynHo coBeplieHHe 00paTUMBIX ONEpaLUi.

Huskwii ypoBeHb pa3BUTHSA JIOTMYECKHX OIEpaluii, HEZOCTaTouHas OO0O0OIIEHHOCTD
MBIIUICHHUS] 3aTPYAHSIOT HW3y4eHHE TeMbl «DYyHKIUW»: TpU ONpeAesieHnd (PYHKIHOHAIBHOM
3aBUCHUMOCTH, TMpH OMNHCAHUU TpadUUYEecKOl  CHUTyallud, HUCIOJb3ysSd TIeOMETPUUYECKUH,
anreOpandeckuii, (QyHKIMOHANBHBIM s3bIkU. Hepenko ywammecs He BHMIAT Pa3sHULBI MEXKIY
o0nacTeio onpeneneHus GyHKIUU U 0071aCThbIO 3HAUCHUH.

Pemenne 3amay COMpsDKEHO C TPYIHOCTSIMH OMOPMIIEHUS KPATKOM 3amlucH, MPOBEICHUS
aHanuM3a YCJIOBUS 3aJaud, BBIIENEHUs cymniectBeHHoro. OoOydatommecs ¢ 3[IP 3atpynastoTcs
cenaTh YMO3aKIIOUeHHE OT OOIIer0 K YaCTHOMY, HEPEAKO BHIOMPAIOT HEpalMOHAIbHbBIE CIIOCOOBI
pellIeHNus, HHOTAa OTPAaHUYHUBAIOTCSI MAHUITYJIALIUSAMHU C YHCIIaMHU.

[Ipu wu3yyeHun reomerpuueckoro marepuana ooOyuatommecs c 3[IP crankuBaroTcs c
TPYJHOCTBIO JIENIaTh JIOTMUECKHE BBIBOJIbI, CTPOUTH IOCIIEOBAaTEIbHbIE paccykaeHus. Hempounsie
3HAaHUSI OCHOBHBIX T€OPEM I'€OMETPUU MPUBOJIUT K OHMIMOKAaM B PEHIEHUH I'€OMETPHUUECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTh (OpPMYIly, HENPAaBWIBHO NPUMEHUTH Teopemy. K cepbe3HbIM
omunOKaM B pELIEHMHM 3aJad [OPUBOAAT  HEIOCTaTOYHO PAa3BUTHIE INPOCTPAHCTBEHHBIE
npenacraBieHus. FIM CI0KHO BBIIOJIHUTB YEPTEX K YCIOBHIO, B MMCbMEHHBIX pa00TaXOHU HE MOTYT
IIPUBECTH OOBACHEHUE K UEPTEXKY.

ToyHOCTh 3alIOMHMHAHUSI M BOCHPOMU3BEJEHUS] Y4eOHOr0 Marepuajla CHH)KEHbBI IO IPUYMHE
c1abOCTH MHECTHYECKOM JeATeNbHOCTH, CyxXeHHs oObema namsatu. OOywaroumumes c 3P
TpeOyeTcst OoJbplle BpEMEHM Ha 3aKpelieHue MaTepuala, akTyalus3alus 3HaHUW 10 OIope Npu
BOCIIPOU3BE/ICHUM.

Jliis mpeojoeHns TpyJHOCTeH B M3ydeHuH yueOHoro npeamera «MaremaTHka»Heooxouma
ajanTanus odbeMa M XapakTepa y4yeOHOro marepuana K



MMO3HABATEIPHBIM BO3MOXKHOCTAM yuamuxcsi ¢ 3[1P. Crnenyer y4ueOHBIN MaTepual MPENoJIHOCUTH
HC6OJIBH_H/IMI/I nopuusAMHU, yCJIOXHAA Cro IMOCTCIICHHO, U3BICKHMBATDH CHOCO6LI aganTalnyuu TPyAHBIX
3aJlaHul, HEKOTOphIE TEMbl JaBaThb KaK O3HAKOMUTENbHbBIC; HCKJIIOYATh OTIEIbHBIC TPYIHBIC
JI0KA3aTesIbCTBa; TEOPETHUUYECKUN MaTepuall PEKOMEHJYeTCsl M3y4daTh B IMPOIECCe MPaKTUYECKOU
NEeSTeNIbHOCTH 10 peleHuto 3agad. OpraHudyeckoe eIUHCTBO MPAKTUYECKOW W YMCTBEHHOM
ACATCIIbHOCTU YyYalllUXCA Ha YpPOKaX MAaTCMaTHUKHU CHOCO6CTByIOT IIPpOYHOMY UM CO3HATCIBbHOMY
YCBOCHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUI U YMEHUIA.

ey 1 3a1a4u u3y4eHusi yueOHoro npeamera «Maremaruka

[TpuoputeTHBIMHU yeramu 0OyueHHs] MaTeMaTuKe B 5—9 Kilaccax sIBISIOTCS:

® ¢dopMupoBaHHE  LEHTPAIBHBIX  MAaTeMaTW4YeCKUX  TOHATUH  (YUCIO,  BEIMYMHA,
reomerpudeckas (Qurypa, mepeMeHHas, BEpPOSTHOCTb, (QYHKIH), OOECIeYNBAIOIINX
IPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHUECKOTo 00pa3oBaHUs OOYUYaIOMIMXCS C
3I1P;

® popageaeHue oOyuaromuxcs ¢ 3[IP Ha 7OCTYITHOM /17151 HUX YPOBHE K OCO3HAHHUIOB3aUMOCBSI3U
MaTeMaTHKH M OKPY)KAIOILIer0 MUpa, TOHUMaHUE MaTeMaTHKH KaK 9aCTH OOIEeH KyIbTyphl
YeJI0BEUECTBA;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX crocoOHocTel oOywaromuxcs ¢ 3IIP,
MIO3HABATEILHOM aKTHUBHOCTH, WCCIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIILIICHHS,
MHTEpeca K U3y4CHUIO0 MaTEMaTHKH;

® ¢dopmupoBaHue (QYHKIIMOHAIBHOM MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHs Paclo3HABATh
NpPOSIBIICHUS MAaTEMaTH4YEeCKUX TIOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CHTYyallUsAX W TpPH HW3YYEHUH JPYrUX YUEOHBIX TPEJAMETOB, IPOSBICHHS
3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (opMynupoBaTh UX Ha S3bIKE MATEMAaTHKH U CO3/1aBaTh
MaTeMaTHYECKUEe MOJEIH, TPUMEHSITh OCBOCHHBIH MaTeMaTHYECKH anmnapaT Uil PelIeHHs
NPaKTUKO-OPUEHTHPOBAHHBIX 3334, MHTEPIPETUPOBATh M OLICHHWBATh IOJY4YEHHBIE
pe3yIbTaThl.
JlocTikeHue 3THX Lieel o0ecreuyrBaeTcsl pelieHueM caelyoluX 3a0ay.

® ¢opmupoBarh y obyuaromuxcs ¢ 3[IP HaBblkM y4eOHO-TIO3HABaTENbHOU JESATEIbHOCTH:
IUTAHUPOBaHUE pPAOOTHI, TIOWCK PALMOHAIBHBIX IYTeH €€ BBIMOIHEHHs, OCYIIECTBICHHS
CaMOKOHTpOJIS;

® CHOCOOCTBOBaTh WHTEIUIEKTYaJbHOMY Ppa3BHTHIO, (HOPMHUPOBATH KadyecTBa, HEOOXOIUMBIE
YeNOBEeKY JUIS TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWHCTBEHHBIC
MaTeMaTHYeCKOM  JEATeNbHOCTU:  SICHOCTH M TOYHOCTH  MBICIAM,  UHTYHIIMH,
MPOCTPAHCTBEHHBIX MPEJICTABICHHIA, CIIOCOOHOCTH K MPEOI0JICHUIOTPYIHOCTEH;

® (¢opMHUpOBaTh KIIOYEBbIE KOMIICTEHLIMH Y4YalUXCsi B pPaMKax MpeIMETHOH o00JsacTH
«Matemaruka 1 nHOpMATHKAY;,

® pa3BUBATh NOHATUIHOE MbIIIIEHUS o0ydaromuxcs ¢ 311P;



® OCYHIECTBJIATh KOPPEKIIMIO TI03HABAaTEIBHBIX mpolreccoB oOywatromuxcs ¢ 3IIP,
HEOOXOIUMBIX JUIsl OCBOEHHS IPOTPaMMHOI0 MaTepHaja 1o yaueoOHOMY IpeMeTy;

® [OpeaycMaTpHUBaTh BO3MOXKHOCTH KOMIICHCAIIMM OOpa30BaTENbHBIX J€()UIIMTOB B OCBOCHUU
IPEIIECTBYIONIETO MPOrpaMMHOI0 MaTepuana y oOyuatommuxcs ¢ 3IIP 1 HemocTaTKoB B MX
MaTeMaTUYeCKOM Pa3BUTUH;

® chopMHpOBaTh YCTONYMBBIA HHTEPEC YUALTUXCA K IPEAMETY;

® BBISBJIATH U Pa3BUBATh MATEMAaTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OcHOBHBIE JTMHUH COJEPKAHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna 1 BEIYUCICHUS,
«Anrebpa» («AnreOpamveckue BBIPRKEHUSN», «YPaBHEHHS M HEpPABEHCTBa»), «DyHKIHMNY,
«eomerpusi» («['eomerpuueckue Qurypsl M HX CBOicTBa», «/3MepeHue TeoOMETPUUYECKUX
BEINYMH»), «BeposTHOCTh U cTaTHCTHKA». JJaHHbIE JIMHUM Pa3BUBAIOTCS MAPAJIEIBbHO, KaK1as B
COOTBETCTBUM C COOCTBEHHOW JIOTHMKOH, OJHAKO HE HE3aBHUCHUMO OJIHA OT JAPYroil, a B TECHOM
KOHTaKTe W B3aumojeicTBuu. Kpome »3Toro, ux oOOBEOUHSET JIOTWYecKas COCTaBJISIOIIAs,
TPAIMIIMOHHO TPHUCYIIAasi MaTeMaTHMKe W TPOHU3bIBAIONIAsl BCE MaTeMaTHYeCKue KypChl U
cogepxkarenbHble  auHUM.  CdopmynupoBaHHoe B DenepanbHOM — roCylapCTBEHHOM
00pa30BaTeN HOM CTaHAapTe OCHOBHOTO 00Iero o0pa3oBaHus TpeOOBaHHE «yMETh ONEPUPOBATH
MOHATHUSIMU: OTIpEICNICHUE, aKCMOMa, TEOPEMa, J10Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U
JIO)KHBIE BBICKA3bIBAHUS, MPUBOAUTH MIPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U
OTPHIIaHUS BBICKA3BIBAHWI» OTHOCHTCS KO BCEM Kypcam, a (popMHUpOBaHHE JIOTUYECKUX YMEHHA
pacnpezensercs o BceM rogamoOyueHus Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
[TpumepHoit paboyeil mporpaMmsbl, pacpeieIEHHBIM 0 rojaM 00y4YeHHs, CTPYKTYPUPOBAHO TaAKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIMITHAIBHBIM BOIPOCaM OOYYarolIuecs 0Opaliaanch
HEOJIHOKPATHO, YTOOBI OBJIAJICHUE MATEeMAaTUYECKUMHU MOHITUSMH M HaBBIKAMU OCYIIECTBISJIOCH
IIOCJIEZIOBATEIbHO W IOCTYNATEIbHO, C COOJIIOJCHUEM IPHUHIMIIA IIPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY MaTeMaTHYecKuX mpejcTaBieHui obydaromuxcs ¢ 3I1P,
pactmmpsisi U yrayonsis e€, oOpa3ys MpOYHbIE MHOKECTBEHHBIE CBsi3u. OOIIMEe IMeNu H3y4eHUS
yueOHoro npeamera «Marematruka» npeacrasieHsl B [IpumepHoii pabodeil mporpaMme 0CHOBHOTO
oO1ero o6pazoBaHusl.

OcobennocTu 0T0OOpa M aganTaNMU y4e0HOIr0 MaTEPHAJIA IO MATEMAaTHKeE

OOyuenue ydeOHOMy mpeamery «MareMaTHKa» CTPOUTCS Ha CO3JaHUU ONTHUMAJIbHBIX
YCJIOBHH I YCBOEHUsI MporpamMMHOro Marepuana oOydarommmucs ¢ 3I1P. Bonwinoe BHUManue
ynensercss oTbopy ydeOHOro marepuaiga B COOTBETCTBMM C MPHHLUUIOM JOCTYHHOCTH IIpH
COXpaHEHHUH o001Iero 06a30BOro0 YpOBHS, KOTOPBIM JOJDKEH IO COJCpXKAaHUI M 00beMy ObITh
aZlanTUPOBaHHBIM s oOyuatommxcsi ¢ 3[1P B cooTBeTCTBUM ¢ MX OCOOBIMH 00pa30BaTENbHBIMU
norpebHocTsMu. Crenyer oOjeryuTh OBIaZeHHE MarepuaioMm oOydaromumucs ¢ 3[IP
MOCPEJICTBOM €ro JEeTaJbHOrO OOBSICHEHHS C CHCTEMaTWYeCKHMM IOBTOPOM, MHOT'OKpPATHOM
TPEHUPOBKU



B IPUMEHEHUU 3HAHUMN, UCTIOJIb3Ysl MPUEMBI aKTyalH3aluu (BU3yajbHas Oropa, maMsaTKa).
[TpumepHas nmporpamma npeaycMaTpUBaeT BHECEHUE HEKOTOPHIX U3MEHEHUMN: YMEHbIICHUE
0o0beMa TEOPETUUECKUX CBEACHUHN, BHIHECEHUE OTACIBHBIX TEM MM IEIBIX Pa3/IeloB B MaTepHAalIbl
U1 0030pHOT0, 03HAKOMUTEIHLHOTO U3YUECHHUS.
HN3meHenus nporpamMmsbl B 5—9 kiaccax

Mamemamuka ¢ 5 u 6 K1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCSI H3y4aTh CIEAYIOIIUE TEMBIL:
«Pumckas Hymepauus», «PaBHble ¢uryps», «lumunzap, konyc, map», «Kyo»,
«IIpamoyronpHbIN NMapasuienenuieny, «llepememnienue 1Mo KOOPAUHATHON MPAMON»,

«Monaynbs uymcnay, «UuciaoBble TpOMEXyTKn»; «Macmrtad» (u3y4daercs B Kypce
«eorpadusi»); «M300pakeHne reoMeTpuueckux (Uryp Ha HEIMHOBAaHHOM Oymare ¢
UCIIOJIb30BAHUEM LUPKYJSA, JIMHEWKH, YrOJIbHMKA, TPAaHCHOPTUPA», <«J/lIMHA OKpYKHOCTHY,
«[Inomwans kpyra», «llapamiensHbie npsmbiey, «llepneHnukynspHbie npsmMeie», «OceBas Hu
LEHTpaJIbHAsl CUMMETPUN» (U3ydaeTcs B Kypce F€OMEeTpuM);

«beckoHeuHble MEepHOANYECKUE AECATHYHBIE Ipodu. JlecsituuHoe nmpulnmxeHue OObIKHOBEHHON
npobu» (M3ydyaeTcsi B Kypce ainreopsl).

Cnenyer yMEHBIINTh KOJIMYECTBO 4YacOB Ha ClEAyHolue TeMmbl: «PelleHue JorndecKkuit
3amau», «JlnuHa otpeskayn, «llkamel», «PacnpenenuTenbHbli 3aKOH YMHOXEHHUS», «3aluch
IIPOU3BEACHUSI ¢ OYKBEHHBIMU MHOXHUTEIIMUY», «[locTpoenue koHdurypauuit u3 gacreil npsmoii,
OKPY)KHOCTM Ha HEJIMHOBAHHOM U kieryatod Oymare», «Jlenurenn u KpaTHble. I[lpusHaku
aenmumocTi», «Hambonbmmii oOIui nenuTens M HauMeHbllee ofliee KpatHoe. JleauMMocTb
CyMMBI U IPOU3BEICHHUSI.

«[IpuBenenne npobu K HOBOMY 3HaMeHaremo», «HaxokaeHune yacTu LENOoro M ILEeJoro o ero
gactuy». «OKpyrieHHe IecATUYHBIX aApoOeit». «Pemenne 3amad mepeOOpOM BCEeX BO3MOKHBIX
BapuaHTOB». «CocTaBlieHHe OYKBEHHBIX BBIPRKEHUI MO YCIOBHUIO 3aaaun». BricBoOOaMBIINECS
yachl MOYKHO HCIIOJIb30BaTh Ha MOBTOPEHHE (B Hayajle U KOHLE ydeOHOro roja), Ha HU3y4deHHE
HaunOoJiee TPyIHBIX U 3HAYMMBIX TeM: B V Kjacce

— Ha pelleHHEe ypaBHEHUM, IpUBeJEeHUE ApoOU K HOBOMY 3HAMEHATEINl0, YMHOXEHHUE U JEJIEHNE
JEeCATUYHBIX JApoOeil, u3MepeHue yrioB; B VI kimacce — AEHCTBUS € MOJOXKHUTEIbHBIMH U
OTPULIATEIILHBIMU YHMCIIAMM, PEUICHUE YPaBHEHUM, CJIIOKEHUE M BBIYWTAHHE YHCEN, COJEp KAIIUX
LEeJTyI0 U ApOOHYIO 4acTh, HA YMHOKEHHE U J1€JIeHHEOOBIKHOBEHHBIX IpOOEi.

Anzebpa

B 03HaKOMHUTENBHOM IIIaHE PEKOMEHIYETCA H3Yy4aTb CIECAYIOIIME TEMBL:
«Uppaunonanbuble uucia. JleiictBurenpHble uucina», «CpaBHEHUE JAEWCTBUTEIbHBIX YHCED,
apupMeTHyecKkue JAEUCTBUS C JEHCTBUTENBbHBIMU uuciamMuy, «HaxoxxaeHune mpuOIMKEHHBIX
3HAQ4YECHMI KBAApPaTHOro KOpHs», «Teopema Bueray», «PemeHus ypaBHEHMM TpeTbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM Ha MHOXKUTENNY, «DyHKINA Y
=Vx u ee rpaduk», «[1OrpemHOCTb ¥ TOYHOCTH TIPUOITIKEHNs», «UETHBIE U HedeTHbIe (BYHKIUNY,
((CDZyHKHI/ISI y=x"», «DyHKIHA y= ax’, ee rpaduk u cBoicTBa. I'papuku GpyHkuuit y= ax’+nu y=a(x-
m)°, «YpaBHEHHE C JIBYMS TEpeMEHHbIMH U ero rpapuk», «['padudeckuit crocob pemeHus
CHCTEMBbl ypaBHEHUil», «M300paxenHue



YJICHOB apU(PMETHUCCKON U TE€OMETPUYECKOW MPOrPECcCCHil TOUKaMU Ha KOOPIWHATHOM MIOCKOCTH.
JIMHENHbIN 1 SKCIOHEHIIMATbHBIA POCT. CII0KHBIE MPOLIEHTH.

Cnez[yeT YMCHBIIUTh KOJIMYECTBO YaCOB Ha HU3YYCHHE TEM: «q)OpMYJ'II)I)),

«/lokazaTenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUY,
«['padux nuHEItHOrO ypaBHEHHS C JBYMs MepeMeHHbIMUY», «I'paduueckoe pelieHue JMHEHHBIX
YpaBHEHHI U CHCTEM JIMHEWHBIX YpaBHEHUI», «CBOICTBA KBaApaTUIHON (DYHKITHI.

BricBoOO MBIIMECST Yachl PEKOMEHIYETCSl HWCIOJb30BaTh: I JIydlled NpopaboTKH
Haumbojee BaXHBIX TeM Kypca: «Pemienue ypaBHeHHil», «PerieHne CcuUCTeM ypaBHEHUI»,
«CoBMecTHBIE aeicTBHUS C ApoOsmu», «[IpuMeHEeHHEe CBOWCTB apH(PMETHUECKOTO KBAJAPATHOTO
KOpHsI»; Ha TIOBTOPEHME, pElIeHUE 33a/a4, Ipeo0pa30oBaHNue BHIPAKEHUHN, a TAaK)Ke Ha 3aKperieHHe
MU3y4YEHHOT'O0 MaTepHuaa.

T'eomempuas
Creyer OCHOBHOE BHUMAHHE YJCIUTh MPAKTUYECKON HAMpPaBICHHOCTH Kypca, UCKIIOYUB U
yIIPOCTUB HaubOoJIee CIOXKHBIN I BOCIPUATHS TeopeTHUecKuii MmaTepuan. Ha ypokax reomerpuu
HEO0X0/IMMO MaKCHMAJIbHO HWCIOJb30BATh HATJATHBIE CPEACTBA OOY4YEHHs, OOJIbIIE MPOBOIUTH
MPAKTUYECKUX PAa0OT ¢ ydamuMucs, pemarb 3agaud. CTpOUTh pelleHHe 3a1ad MpH MOCTOSHHOM
00palIeHn! K HarJITHOCTH — PUCYHKaM M YepTeKaM.

O3HakOMUTENBbHO JaThb TeMbl: «TeopemMbl M JOKa3aTENbCTBO. AKCHOMBIY,
«Jloka3aTenbCcTBO OT MPOTUBHOIO», «CyIIECTBOBAHWE M €AMHCTBEHHOCTb NEPIEHIUKYJsApa K
npsmoi», «Metog reomerpuueckux mecr», «Merton ynsoenus meauans», «Teopema daneca u
TeopeMa O MPOINOPUMOHAIBHBIX OTpe3kax», «lleHTp Macc TtpeyronpHuKay», «V3MeHeHue
TPUTOHOMETPUUECKUX (PYHKLUI MPU BO3pACTaHUU yria», «PopMyIbsl Uil pajinycoB BIUCAHHBIX U
ONMCAHHBIX OKPYXHOCTEH MPABWIBHBIX MHOTOYI'OJIbHUKOBY», «YpaBHEHUE NPAMOW», «JIBUXKEHUEY,
«CBolicTBa IBWXEHUA», «Teopema 0 IPOU3BENEHUU OTPE3KOB XOPI, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOpeEMa O KBaJpare KacaTeJIbHOW.

Crnenyer yMEHBUIMTh KOJMYECTBO YacOoB Ha u3ydeHHe TeM: «CUMMeTpHuyHbIe (UTYpBHI.
OcHOBHBIE CBOMCTBa OCEBOM CUMMETpUNY, «LleHTpanpHas cuMMeTpusi»,

«[TapannensHblif nepenoc», «IloBopoty, «lIpeobpazoBanue nonodus. Ilogodrue coOOTBETCTBEHHBIX
371eMEHTOBY», «OCHOBHBIE 33/1a4d Ha MOCTPOCHUE C MOMOUIBIO0 HUPKYJS U JIMHEHKN», «JlexapTOBbI
KOOp/IMHATHI Ha IJIIOCKOCTHY, «PeleHnerpeyroisHIUKoBy, «I[logobue ¢puryp».

BricBoOOAMBIIMECS YaCchl UCTIOIB30BATh HA PELICHHUE 3a/1a4 U TOBTOPEHHE.

Bepoamnocms u cmamucmuka

B cBs3M ¢ Tem, 4TO aHHBIM Kypc BbI3bIBAET HAMOObBILINE CIOKHOCTH Ul 00Y4aroIIUXCS C
3IIP, cBs3aHHBIE CO CHMXCHHBIM YPOBHEM pa3BUTHS CIOBECHO- JIOTMUECKOIO MBIIIIEHUS, €ro
U3y4eHHE [OJDKHO CTPOUTBbCS Ha 0a30BOM YpPOBHE M JOCTYIHOM Ul YYEHHKOB MaTepuale.
OCHOBHOE BHHMMAHHE CIEAYyeT YACIUTh pa3fellaM, CBSA3aHHbIMUA C IIOBTOPEHHMEM IIPONAECHHOTO
MaTepuaia, YBEIMYUTb KOJMYECTBO YIPAKHEHUW U 3aJlaHui, CBS3aHHBIX C MPAKTHYECKOM
JeSTeIbHOCTBIO 00YJaOLTHXCS.



HeoOxonumMo mepecMOTpeTh coJiep)kaHue TEOpPEeTHYECKOro MaTepHalia U XapakKTep ero
W3JIOKEHUS: TEOPETUUECKUN MaTepual MPernoJHOCUTh B MPOIIECCe PEIICHUS 3a7a4 U BBIMOTHEHUS
3aJlaHu HaTJISAHO-TIPAKTHUECKOrO XapakTepa; He TpeOoBaTh BBIBOJA U 3alIOMHUHAHMS CIIOKHBIX
dbopMyI, pemieHHs HECTaHIAPTHBIX, TPYMOEMKUX 3amaHuil. Psg Tem criemyer u3ydarh B
03HAKOMMUTEJIbHOM IUIAHE.

[lpumepHass mporpaMma TNpEIOCTaBISCT aBTOpy paboyeil mporpaMMbl CBOOOIY B
pacrpeneseHul MaTepualia Mo 4eTBepTsM (Tpumectpam). PacrpesieneHue BpeMEHH Ha HM3ydCHUE
TeM B TeYEHHE Y4eOHOTO roja CaMOCTOSTENBHO OIpeAeIIsieTCsl 00pa30BaTeIbHOM OopraHu3anuei u
3aBHCUT OT OcoOeHHOCTeil rpymmbl oOyuarommxcs ¢ 3[IP m ux 0coObix 00pa3oBaTeIbHBIX
notrpeOHOCTEH.

Bunbi gesiteqibHocTH odydarmmxces ¢ 3I1P, 00ycioB/ieHHBbIEOCOOBIME 00Pa30BATEILHBIMHU
NMOTPEOHOCTAMU U 00ecTeYnBaKOIIe
OCMBbIC/IEHHOE OCBOEHHUE CO/IePKAHUU 00Pa30BaAHUS 110 NMPeAMeTY
«MaTemMaTHuka»

Copnepxanne BUAOB JesTenbHOCTH oOyuwaromuxcst ¢ 3IIP ompenensercss ux ocoObMH
oOpa3oBaTenbHBIMU TIOTpeOHOCTSIMH. [lomuMo mmpoko ucnoib3dyembsix B OOIT OO0 obmmx s
BCeX 00YUaIOIIMXCs BUJIOB JIEATEIHOCTH CIEAYET YCUIUTh BUJIbI JESTEIbHOCTH CEM(PUUHBIE IS
TaHHON KaTeropuu JeTel, 00eceuynBaoONINeOCMbICIEHHOE OCBOCHUE COIEPKAHUSI 00pa30BaHUs 110
IpeaMeTy: YCHJICHHE MpPEIMETHO-IIPAKTUYECKON JEATeIbHOCTH C aKTUBHU3AlMEed CEHCOPHBIX
CUCTEM; YEpEeOBaHUE BUJOB JIEATEIbHOCTH, 3aJICHCTBYIOIIUX Pa3JIMYHbIE CEHCOPHBIE CHUCTEMBI;
OCBOEHME MaTepuaja C OIOpOH Ha alropUTM; <«IIOIIArOBOCTh» B U3YYEHUU MaTepuaa;
UCIOJIb30BaHUE JIONOJHUTEIbHON BH3yallbHOW OHOpPBI (CXEMbI, MIAOJIOHBI, ONIOPHBIE TaOJUIbI);
peueBOi OTYET O MpOoILecce U pPe3yibTaTe JCSATEIbHOCTH; BBIIIOJIHEHUE CIIELMAIbHBIX 3aJaHUM,
o0ecreynBaoIUX KOPPEKIHIO DPEryisaluy y4eOHO-TI03HABATENbHONU JEATEIbHOCTH M KOHTPOJIb
COOCTBEHHOTO pe3yJibTaTa.

[TpumepHas TemaTuueckas U TepMUHOJIOTHYECKas Jekcuka cooTBeTcTByeT OOIT OOO0.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SIBJISIOTCS HpPUEMBl pabOThl C JEKCHYECKUM
MaTepuaioM 1o npeamerty. IlpoBoautes cnenuanbHas padoTa MO BBEIEHUIO B aKTUBHBIN CIIOBaph
o0yJaroIuxcss COOTBETCTBYIOIIEH TepMHUHONOTHHM. I3yyaemble TepMHHBI BBOAATCS Ha
MOJIMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YalIbHASIIOAEPIKKA, AITOPUTMBI PAOOTEI C OIIPEACICHHUEM,
OIIOPHBIE CXEMBI JUIs aKTyaIH3alMUTEPMUHOIOTHH.

Mecto y‘l66HOF0 npeamMera «MareMaTHKa» B y‘leﬁHOM IJIaHe

B cootBerctBuUM ¢ denepasbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM
OCHOBHOTo 0011ero oo6pa3zoBaHusi y4eOHBIM mpeamer «Maremaruka» BXOAUT B IMPEIMETHYIO
obnacth «MaTtemaTuka U MHPOPMATHKaA» U SBJISIETCS 0043aTeNbHBIM 11 u3ydeHus. B 5-9 knaccax
yueOHbIi peameT «Marematuka
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TPaJAULIMOHHO H3y4yaeTcsi B paMKax CJeIyroIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax — Kypca
«MaremaTuka», B 7-9 kimaccax — KypcoB «AunreOpa» (BKJIIOYasi DJIEMEHTHI CTATUCTUKUA U TCOPHH
BeposiTHOCTEH) u «l'eomerpusi». Hacroselh mporpaMmoil BBOJAUTCS CaMOCTOSITEIbHBIN YUeOHBIN
Kypc «BeposTHOCTh U CTATHCTUKAY.

Hacrosime#t mporpamMmoii mpeycMaTpuBaeTCsl BBIJCICHUE B yYeOHOM IIaHE HA M3y4eHUE
MaTeMaTUKHU B 5—6 Kiaccax 5 yueOHBIX 4acOB B HEJEIIO B TEUCHHE KaXJ0roroaa o0ydeHus, B 7-9
KJ1accax 6 y4eOHBIX 4acOB B HEJIETIO B TEUCHUE KAXKIOT0 rojja o0yueHus, Bcero 952 yueOHbIX daca.

Copneprxanme yuebHOTO npenmMeTa «Maremarukay, npeacrasieHHoe BlIpumepHoii paboueit
nporpamme, cootBerctByer @I'OC OOO, IIpumepHON OCHOBHOM 00pa30BaTeNbHONW MpPOrpaMme
OCHOBHOTO o01iero oOpa3oBaHus, [IpuMepHO#l amanTHUpOBaHHONW OCHOBHOW 0Opa3oBaTelbHOMN
MporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus 00yUaIOIINXCS C 3aJCPKKOM IICUXUIECKOTO Pa3BUTHSL.

TemaTnueckoe IUIAHUPOBAaHME YYEOHBIX KypCOB M PEKOMEHIYyEMOE pacIpeesieHue
y4e0HOT0 BPEMEHH JIJIsl U3YYCHHUS OTACIBHBIX TeM, MPEIJI0KEHHBIC B HACTOSIIEH MporpaMMe, HaJI0
paccMaTtpuBaTh KaK IMPUMEPHBIE OPHEHTHPHI B IOMOIIb COCTABUTENIO aBTOPCKOW paboueit
MpOrpaMMbl M TIPEXKAC BCEro YyUuTeNr0. ABTOp pabodeld MporpaMMbl BIIPaBE YBEIUYHUTH
MPEJIOKEHHOE YHCIO YYeOHBIX YacOB Ha TeMbl, TpeOyrouiue Oosee IUTETLHOTO0 H3y4eHHS
obOyuatomumucsi ¢ 3[IP, wiM yMEHBIINTH KOJMYECTBO 4YacOB HA TEMbI, H3ydacMble Ha
O3HAKOMHUTEIFHOM ypoBHE. JIOMyCTUMO Takke JIOKaJbHOE IepepaclpesiefiecHue U MepecTaHOBKa
AJIEMEHTOB COJICP)KaHUSI BHYTPH JaHHOTO Kiacca. KoamdecTBo MpoBEpOYHBIX padoT (TeMAaTUYECKUH
U UTOTOBBIM KOHTPOJIb Ka4eCTBa YCBOEHUS Y4eOHOTO MaTepualia) U MX TUI (CaMOCTOSTEIbHBIE U
KOHTPOJIbHBIE Pa0OThI, TECTBI) OCTAOTCS HA YCMOTPEHHE YYHTeNs. Takke y4YuTellb BIIpPaBe
YBEJIIMYUTH HJIM YMEHBUIUTH YUCIIO Y4eOHBIX YacoB,0TBEAEHHBIX B [IpuMepHOit paboueii mporpamme
Ha 0000IIeHNe, MOBTOPEHUE, CHUCTEMATH3AIMIO 3HAHWNW OOydJaronuxcs. EJWHCTBEHHBIM, HO
MPUHIMITUATFHO BAXKHBIM KPUTEPUEM, SBIISETCS TOCTHIKEHUE PE3YJIbTaTOB 00YUEeHHMsI, yKa3aHHBIX B
HACTOAILIECH IporpaMme.
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[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKA». 5-6 KIIACCBI

esn u3yyenusi yaeOHOro Kypca

[TpropuTeTHBIMHU LIENIIMU O0OYyUEHHSI MaTeMaTHUKe B 5—6 Kiaccax sSBISIOTCS:

" ppogoinKeHHe (HOPMUPOBAHHS OCHOBHBIX MAaTEMaTHUECKUX TMOHSATHH (YMCIIO, BEIMYHMHA,
reomerpuueckas (¢urypa), 00eCHEeUMBAIOIIUX IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH
MaTeMaTU4ECKOro 00pa30BaHus 00Y4aIOIIUXCS;

® pa3BUTHE MWHTEIUIEKTYAJbHBIX M TBOPYECKHX crocoOHocTedl oOyuaromuxcs ¢ 3IIP,
IIO3HABATECJIIbHOM aKTUBHOCTH, HCCICNOBAaTEIbCKUX YMEHMM, HMHTEpeca K H3YYCHHIO
MaTEMAaTUKH;

® popageaeHue oOyuaromuxcs ¢ 31IP Ha 7OCTYITHOM /17151 HUX YPOBHE K OCO3HAHUIOB3aUMOCBSI3H
MaTeMaTUKHU U OKPYXKalOIIEero MUpa;

® ¢opmupoBaHUe (QYHKIMOHAIBHOM MaTeMaTHYECKOM I'paMOTHOCTH: YMEHHsS paclio3HaBaTb
MaTeMaTHYeCKue OOBEKThl B PEaJbHBIX MXU3HEHHBIX CHUTYaLUsAX, NMPUMEHSATh OCBOCHHBIE
YMEHMSI JUIsl PEeLIEHUs] IPAaKTUKO-OpPUEHTUPOBAHHbBIX 33/1a4, UHTEPIPETUPOBATH MOTYUEHHbIE
pe3yJIbTaThl U OLIEHUBATH UX HA COOTBETCTBUE IIPAKTUYECKON CUTYalUH.

OCHOBHBIC JIMHHUU COJEpXaHMUA Kypca MaTeMaTHKH B 5—6 kimaccax — apupmeTmyeckas u
reOMeTpPHUECKasi, KOTOpble Pa3BUBAIOTCS MMApaUIENbHO, KaXJask B COOTBETCTBUU C COOCTBEHHOH
JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT JpPYroi, a B TECHOM KOHTaKTE€ U B3aUMOJACHCTBUH.
Taxoke B Kypce IPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajIreOpbl M OIMCATEIIbHOM CTATUCTHKH.

N3yuenune apu@MeTHdyeckoro marepuaia HadMHAeTCsl CO CHCTEMaTHU3allud U Pa3BUTHS
3HAHUU O HATYpaJIbHbIX YUCJIaX, MOJYyYEHHbIX B HauajabHOU miKose. [Ipu 3ToM coBepliieHCTBOBaHUE
BBIUUCIIUTENIbHOM TEXHUKM M (OPMHPOBAHHWE HOBBIX TEOPETHMUECKUX 3HAHUH COYeTaeTcsi ¢
pa3BUTHEM BBIUMCIUTENBHON KYJIbTYpPhl, B YAaCTHOCTH € OOyYe€HHEM MpOCTeHIIUM mpuéMam
NPUKHUJKU U OLIEHKU Pe3yJbTaTOB BhIUMCIEHHH. M3ydeHne HaTypaibHbBIX YUCeN MPOAoIKaeTcs B 6
KJIacCe 3HAKOMCTBOMC HauaJIbHBIMU MOHATHUAMU TEOPUU JE€TUMOCTH.

Hpyroii kpynHblii OJ0K B colepkaHUU apupMETHYECKOH JIMHUM — 3T0 apobu. Hauano
U3Y4YEeHUsI OOBIKHOBEHHBIX U JECATUYHBIX JpoOell OTHEeCeHO K 5 Kiaccy. DTO NepBBIM 3Tam B
OCBOEGHUH JIp0o0eif, Koraa MpOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH, MOHATUSAMH TeMbl. [Ipu
3TOM pPACCMOTpPEHUE OOBIKHOBEHHBIX JApoOel B TMOJTHOM O00bEME NPEIIECTBYET H3YUEHHIO
JECATUYHBIX JIpoOe, YTo 11enecoo0pa3HO ¢ TOYKU 3PEHUs JOTMKHM M3JI0KEHHUS YMCIOBOM JIMHUM,
KOIJla TpaBWia JACUCTBUH C JAECATUYHBIMU JPOOSIMM MOXKHO OOOCHOBATH YK€ H3BECTHBIMU
aJITOPUTMAMH BBITTOJIHEHUSI IEHCTBUM ¢ OOBIKHOBEHHBIMU JpOOSMHU. 3HAKOMCTBO C JAECATUYHBIMU
ApoOsSMHU PACHIMPUT BO3MOXKHOCTH JUIsl TIOHUMaHHUSA OOYYaIOUIMMMCS TMPHUKIATHOTO NMPUMEHEHUS
HOBOH 3alMCH NIPY U3YYSHHUH JAPYTUX MPEIMETOB U IPH MPAKTHYECKOM Hcnobp3oBannu. K 6 kimaccy
OTHECEH BTOPOH ATalm B HW3y4eHUHM ApoO€H, Te NpPOMCXOJUT COBEPIICHCTBOBAHME HABBIKOB
CpaBHEHHS M TIpeoOpa3oBaHus JpoOed, OCBOCHHE HOBBIX BBIYUCIUTEIbHBIX aJTOPUTMOB,
OTTa4MBaHUE TEXHUKH BBIYMCIICHUH,
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B TOM 4YHCJE 3HAYCHUH BBIPAKEHWH, COAEp)KallMX M OOBIKHOBEHHBIC, U JECSATUYHBIC Ipoowu,
YCTaHOBJICHHE CBSA3EH MEXy HUMH, PACCMOTPEHHE IPUEMOB peleHus 3a/1a4 Ha Jpodu. B Hayarne 6
KJIacca IMMPOUCXOIUT 3HAKOMCTBO € IIOHATUEM IIPOLEHTA.

OCOOEHHOCTBIO U3YyUEHHUSI ITOJIOKUTEIbHBIX U OTPULATEIbHBIX YHUCEII SBJISIETCS TO, YTO OHU
TaKKe MOTYT pacCMaTpUBaThCS B HECKOJIBKO J3TamoB. B 6 kilacce B Hadane M3y4eHUS TEMBbI
«IlonoxurenpHble U OTPULIATEIIBHBIE YHMCIIA» BBIAEISAECTCA MOATEMA
«Ilenble yucia», B paMKax KOTOPOW 3HAKOMCTBO C OTPULIATEIIBHBIMU YUCIIAMM U JECUCTBUSIMHU C
IIOJIOKUTEIIBHBIMA WM OTPULATEJIbHBIMH YHCIAMH IPOUCXOJUT HA OCHOBE COLEPIKATECIBHOIO
[I0/IX0J1a. DTO MO3BOJIIET HA JIOCTYIIHOM YpPOBHE NO3HAKOMHUTH YYalllUXCsl IPAKTUYECKU CO BCEMU
OCHOBHBIMM IOHSTHSMHM TE€MBI, B TOM YHCJIE€ M C IPaBUJIaMH 3HAKOB IIPHU BBIIIOJHEHUHU
apu(pMeTHUECKUX NeicTBUi. V3ydeHne paluoOHalIbHBIX YHCET Ha 3TOM HE 3aKOHYHTCA, a OynaeT
IPOAOJDKEHO B Kypce anredpel 7 Kiacca, 4YTO CTaHET CIEAYIOUIMM IIPOXOAOM  BCEX
NPUHIUIHAIBHBIX BOMPOCOB, TEM CaMbIM pas3JelieHHe TPYAHOCTEH O00JieryaeT BOCHPUSATHE
MaTepuaa, apaclpeesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMbIX HABBIKOB.

[Ipy o00ydyeHuMm pelmeHHI0O TEKCTOBBIX 3aJad B 5—O6 Kjaccax HCHOJb3YIOTCA
apupmeTnyeckue NpuEMBI pelieHus. TeKCcToBble 3aJadyM, pellaeMble Ipu  OTpaboTKe
BBIUHCIIUTENbHBIX HaBBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a/la4yM CJIEIYIOIIKX BUJIOB: 331a4u
Ha JBIKEHHE, HAa 4YacTH, Ha IOKYIKHU, HAa PabOTy M MPOU3BOAMTEIBHOCTh, HA MPOLIEHTHI, Ha
OTHOIIEHUs U nponopuuu. Kpome Toro, oOyuaronyecs: 3HaKOMSTCSI ¢ IpuéMaMu pelIeHUs 3a]ad
nepebopoM BO3MOXKHBIX BADHAHTOB, y4arcss paboraTh ¢ MH(OpMaIMel, IpeAcTaBIeHHOH B Gopme
Ta0JINI WIHIAATPAMM.

B IlpumepHoii paboueil mporpamMme HpeaycMOTpeHO (HOpMUpPOBAHHE HPONEIEBTHUECKUX
anreOpanveckux NpejcTaBieHUN. BykBa Kak CHMBOJ HEKOTOPOIO 4HCJIa B 3aBUCUMOCTU OT
MaTEMaTUYECKOrO0  KOHTEKCTa BBOJIUTCSA  IIOCTENEHHO. bDyKBEHHas CHMBOJIMKAa  IIMPOKO
UCTIOJNB3YeTCsl TPEXIe BCEro U 3alUCH OOIMIMX YTBEPXKICHHHA M TPEIJIOKEHHH, (OpMyIl, B
YaCTHOCTH U1l BBIYKMCIICHHUS T€OMETPUYECKUX BEIIMUMH, B KAUECTBE «3aMECTUTEIS» YUCIIA.

B kypce «Marematuku» 5—6 Kj1accoB NpeACTaBie€Ha HAIJIsIIHAs T€OMETpHUs, HallpaBJIeHHas
Ha pa3BUTHE OOPa3sHOrO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOPAXXEHHUs, H300pa3UTEIbHBIX
YMEHHH. DTO BaXXHBIH 3Tal B U3YUYEHUU T'€OMETPUU, KOTOPHIH OCYLIECTBIISIETCS Ha HarJsgHO-
IPAKTUYECKOM YpPOBHE, OMHMPAETCs Ha HArJsAAHO-00pa3HOe MblluleHHe oOywaromuxcs. bosbmas
pOJIb  OTBOAWTCA NPAKTUYECKOM JIEATEIBHOCTH, OIBITY, OKCIIEPUMEHTY, MOJACIUPOBAHUIO.
OOyuaronyecs: 3HaKOMATCSI ¢ TEOMETPUYECKUMHU (UTypaMH Ha IUIOCKOCTH U B IPOCTPAHCTBE, C UX
MPOCTEHIINMU KOH(QUTYpalUsIMH, ydaTcsi M300pakaTh UX Ha HEJIMHOBAHHOM M KieTdyaToil Oymare,
paccMaTpuBalOT UX MPOCTEUIINE CBOMCTBA. B mpolecce U3ydeHus HArIsAqHOM IeOMETPUM 3HAHUS,
MOJIy4E€HHbIE 00Y4aIOIMMHUCS B HAaYaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.
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MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo ywyeOHOMY IIIaHy B 5—6 Kjaccax W3ydaeTcsi WHTEIPUPOBAHHBINA IpeaMeT
«MareMaTiKa», KOTOpBIA BKJIIOYAET apu(PMETHUECKHMH MaTepuall M HArsIHYI0 T€OMETPHUIO, a
TaKXe IPONEJEBTUUECKUE CBEJIEHHMs U3 aiareOphl, JIEMEHTHI JIOTMKM W Hayaja OINUCaTeIbHON
CTaTUCTUKH.

Y4eOHbIN MIaH HAa M3YYEHHWE MAaTEMAaTUKU B 5—6 Kiaccax OTBOJHMT HE MeHee 5 y4eOHBIX
YacoB B HEJIEIIO B TEUCHHE KaXI0T0 roja o0ydeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

Conep:kanue yueOHOro Kypca (1o rogam o0yueHus )

5 KJIACC

Hamypansuvie yucna u uyno

HarypanbHoe umcno. Pan HatypanbHbix umcen. Yucno 0. M3oOpakeHue HaTypaibHBIX
qucell TOYKaMU Ha KOOPJAUHATHOMN (YKCIOBOM) MPSAMOM.

[To3unnonHas cucrema cuMcieHUA. Pumckas Hymepayusi KAk npumep Heno3UYUOHHOU
cucmemvl cuucienus’. JJeCATAIHAS CHCTEMA CIHCIICHHSL.

CpaBHeHUE HaTypaJbHBIX YHCEJl, CPAaBHEHUE HATYpaJbHBIX YHUCENl C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpyIiieHHE HAaTYpajIbHbIX YHCEIL.

CrnosxeHue HaTypalbHbBIX YHCEN; CBOMCTBO HYJISI IIPU CJIOKEHUU. Bboluntanue Kak aeicTeue,
o0paTHOE CJIOXKEHUI0. YMHOXEHHE HaTypajbHBIX 4YMCEN; CBOMCTBA HYyNS M EIUHULBI IpU
yMHOXeHUH. [leneHune kak JedcTBUE, 0OpaTHOE YMHOXEHHIO. KOMIOHEHTHI JEHCTBUM, CBS3b
mexay Humu. [IpoBepka pesynbTara apudmernueckoro neiictBusa. IlepemectutensHoe U
COUeTaTEIbHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS W YMHOXEHUS, pacnpeoeiumeibHoe CE0UCmEo
(3aKOH) YMHOMCEHUSL.

Hcnonp3oBanne OykB Juisi 0003HAUEHHsS HEM3BECTHOIO KOMIIOHEHTA W 3allCHU CBOICTB
apu(pMeTHYECKUX ACUCTBUI.

Lenumenu u xpammuvie wucia, pasnokKeHne Ha MHOXUTENH. IIpocTeie M cocTaBHBIE YHCTA.
Ipusnaku oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeleM. 3amuch 4YHciIa B BUAE CYMMBI pa3psaHbIX
CJIaraeMblIX.

UucnoBoe BbIpaKeHHWE. BpluncieHne 3HAYEHWM YHCIOBBIX BBIPDAKECHMM; MOPSAIOK
BBITNIOJIHEHUS AecTBUA. VIcnob30BaHNe MTPU BBIYUCIICHUAX IEPEMECTUTEIIBHOTO U COYETATEIBLHOTO
CBOMCTB (3aKOHOB) CIIOKE€HUS U YMHOXKEHUS, pacnpeoeiumenbHo20 C8OUCMEa YMHONCEHU.

Jpoou

IIpencrasienue 0 npobu  kak  cmocoOe 3aMucu 4acTH  BEJINYMHBIL.
OObikHOBEHHBIE podu. [IpaBuibHBIE U HempaBWIbHBIE podbu. CMmeniaHnHas Ipoob;

1
321605 " najic€ KypCUuBOM 0003HaYECHBI TEMBI, U3YUCHUC KOTOPBIX IMPOBOAUTCA B O3HAKOMUTCIIBHOM
IJ1aHe. HCI[E[FOFC&MOCTOSITCJ'ILHO OIPCACIACT 00BeEM HU3y4aceMOro Marepuaja.
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MIpe/ICTaBJIeHUE CMEIIaHHOM IpoOH B BUE HENMPAaBUIBLHOW JpoOU U BbIAEIEHUE LIEeJIOWYacTH Yucia
U3 HEeNpaBWIbHOM npobu. M3o0paxenue apoOeil ToukamMu Ha YMCIOBOW mpsiMoil. OcCHOBHOE
cBoiicTBO npobu. Cokpawernue opooeiti. Ilpusedenue opoou k nHogomy snamenamento. CpaBHEHUE
IpoOeii.

CrnoxeHue W BBIYMTAaHUE ApoOEH. YMHOXEHHE M JAeJeHHe Ipo0Oeil; B3auMHO- OOpaTHbIC
npobu. Haxoorcoenue yacmu yenozo u yeno2o no e2o 4acmu.

Hecsatuunas 3anuck apooeii. [IpencraBienne necATUIHON ApoOU B BUIE OOBIKHOBEHHOIA.
N3o0pakeHne ACCATUYHBIX APOOCH TOUYKaMH Ha YHMCIOBOM mpsiMoil. CpaBHEHHE IECATUYHBIX
IpOOeii.

ApudmeTndeckne IeHCTBUS C NECATUIHBIMU Apo0sMu. Okpyenenue decimuynvlx Opooell.

Penienne TeKCTOBBIX 3a/1a4

Pemennie TeKCTOBBIX 3agau apuPMeTHYECKUM CrocoOoM. PeuieHue no02uyecKux 3a0ad.
Pewenue 3a0au nepebopom 6cex 603modxicHbIX 6apuanmos. VICTIONb30BaHUE NPH PEIICHUH 3a1ad
TaOJIUI U CXEM.

Pemenune 3amau, comepikammx 3aBUCHMOCTH, CBSI3BIBAIONIME BEIWYHHBI: CKOPOCTb, BpeMs,
paccTtosiHue; I1eHa, KOJIMYECTBO, CTOMMOCTh. EMHMIBI H3MepeHus: Mmacchl, 00bEMa, IIEHBI;
paccTosiHusA, BpeMEHH, CKOpOCTH. CBS3b MEXIY €IMHUIIAMU U3MEPEHUS KKOW BEIIMYHHBI.

Pemienne ocCHOBHBIX 337124 HA POOH.
[IpencraBnenue NaHHBIX B BUAC TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasinnasi reomerpust

Harnsaneie npencrasinenns o Gpurypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE3OK, JIyd, YTo,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. YTroi. IIpsAMON, OCTpBIi, TymnmoW U pa3BEPHYTHIE
YTJIBL

JnuHa oTpe3ka, METpUYECKHE €AMHMULBI JIuHbBL. [[nuHa 7oMaHoOW, mepumMerp
MHOTOYTOJIbHUKA. MI3MepeHre 1 mocTpoeHre YIriloB C MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsaaele npenactaBieHus o GuUrypax Ha MIOCKOCTH: MHOTOYTOJBHHK; MPSIMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, O paseHcmee ueyp.

N300paxkenue ¢uryp, B ToM yucie Ha kieTdyaTtod Oymare. [locmpoenue kongueypayuii uz
yacmetl NPAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U Kiemuamotu Oymaece. VIcmionb30BaHUE CBOMCTB
CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[Tnomane MPSAMOYTOJIBHHKA ¥ MHOTOYTOJLHUKOB, COCTaBICHHBIX M3 MPSMOYTOJIHHUKOB, B
TOM uncie puryp, n300pakxEHHBIX Ha KIeT4aToi Oymare. EMUHUIBI M3MEpEHUS TIOIIATH.

Haenaonvie  npeocmaénenuss 0  npocmpancmeeHHulx — uaypax:  npaMoy20JbHbli
napannenenuneo, Kyo, mmococpanHuku. Mzobpasicenue npocmetiwux mMHo2o0epanHukos. Pazeépmiu
Kyoa u napannerenuneoa. Cozoanue Mmooenell MHO20SPAHHUKOS (U3 Oymaecu, Hnpo8OJIOKU,
naacmuIuHa u op.).

O0vém npsamoyeonvHo20 napannenenuneoa, kyoa. Eounuyel usmepenus o6véma.

6 KJIACC

Hamypansuuie yucna
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Apudmerndeckne ICHCTBHS ¢ MHOTO3HAYHBIMHA HATypalbHBIMH YHCIAMH. YHCIOBBIC
BBIpOKCHUS, TOPSIOK JCHCTBUM, HCIONBb30BaHUE CKOOOK. lCrosib30BaHHE MPH BBIYMCICHHSIX
MIEPEMECTUTEIILHOTO M COYETATEIBHOIO CBOMCTB CIIOKCHHS M YMHOXKEHHUS, pACNpeoeumenbHo20
ceoticmea ymHodxcenusi. OKpyriIeHUE HaTypallbHBIX YUCEII.

Jenmurenn W KpaTHBIE YHUCIA;, HauboOabwiull o0wull Oeiumenv U HauMeHbuiee o0duee
Kkpamuoe. Jlenumocmo cymmul u npoussedenus. JleIeHue ¢ 0OCTaTKOM.

Jlpoou
OObIKHOBEHHAs! JIpo0b, OCHOBHOE CBOMCTBO ApPOOH, COKpamieHue apodei. CpaBHeHHE U

ynopsiiourBanue apobeit. Pemenue 3amad Ha HAXO0XKACHHE YacTH OT IIEJIONO W IIEJIOTO 10 €ro
gactu. JlpoOHOE uymclo Kak pe3ynbrar jaencHus. [IpencraBieHue ASCATHYHON OpodW B BUIC
OOBIKHOBEHHOW JPOOH U BO3MOXKHOCTD IPEICTABICHHS OOBIKHOBEHHOU APOOM B BUJIE IECATHUYHOM.
JlecsiTuunbie OpoOM M MeTpudeckas cucrema Mmep. Apudmerndeckue ACUCTBUS M YHUCIIOBBIC
BBIPOKEHHS C OOBIKHOBEHHBIMHU U ACCATUYHBIMU JPOOSMH.

OtHomienue. JleneHne B JaHHOM OTHOIICHWH. Macwmab, TPONOPIHSL.

[IpuMeHeHne nponopuui IpH PELLIEHUH 3aa4.

IlonsTre npoueHTa. BelyncieHre MpoueHTa OT BEJIWYMHBI U BEJIMYUHBI 110 €€ IPOLIECHTY.
BblpakeHue NpoLEHTOB AECATUYHBIMU ApoOsimMu. PemieHue 3amau Ha NpoueHTHl. BeipaxeHue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

IHonosxcumenvnovie u ompuyamenvbHovle Yucia

[TonoxxurenbHbIe U OTpULATENbHbIE yKcia. Llensie uucna. Modyas uucna, ceomempuyeckas
unmepnpemayusi Mooyns uucia. VI300pakeHHE 4YHCell Ha KOOPAMHATHOW MNpsAMOU. Yucinoswvle
NPOMENCYMKU.

CpaBHenue uyncen. Apudmernyeckue IEHCTBUS C MOJOXKUTEIBHBIMU U OTPULIATEIHHBIMU
YUCIIAMH.

[IpssiMmoyronbHas cucTeMa KOOPJAMHAT Ha IJIOCKOCTH. KOOpIMHAThI TOYKM HA IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek U GpUryp Ha KOOpAMHATHOM MJIOCKOCTH.

bykeennvie ¢viparcenus

[Tpumenenne OyKB JUIsl 3allMCH MaTeMaTHYECKUX BBIPAXXEHUU U mpeiokeHuid. CBolicTBa
apupMeTHUeCKuX JeUCTBUN. BykeenHbie Gbipadicenus U 4HUCIO08ble NOOCMAHO8KU. ByKBEHHbIE
paBEHCTBA, HAXOXJAEHUE HEU3BECTHOTO KOMIOHEHTa. DopMyibl; (OpMyJibl IEPUMETPA U IUIOIIAIN
IpSIMOYTOJIbHUKA, KBajlpaTa, 06véma napanienenuneda u Kyoa.

Pewenue mexcmoguix 3adau

PemieHne TEKCTOBBIX 3agad apU(PMETHUYECKUM CHOCOOOM. Peuwienue nocuueckux 3aoau.
Pewenue 3a0au nepebopom 6cex 603MONHCHBIX 8APUAHMOB.

Pemenne 3anmau, comeprkammx 3aBUCHUMOCTH, CBSI3BIBAIOLIUX BEJIMYUHBI: CKOPOCTh, BPEM,
paccTosiHUE; II€Ha, KOJHMYECTBO, CTOMMOCTb; IPOU3BOAUTENIBHOCTh, BpeMs, 00BEM paboThI.
Enuuunel m3MepeHus: Macchl, CTOMMOCTH; pAacCTOSIHUSA, BPEMEHM, CKOpOCTH. CBi3b MeExIy
€IMHULIAMU U3MEPEHUS KaXK101 BEIINYNHBI.

Pemenne 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOITOPIMOHAIBHOCTHIO BEJIMYNH, IPOLIEHTAMH;
peleHre OCHOBHBIX 3a]1ad Ha JpOoOU U MPOLIEHTHI.
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Oyenka u npukuoKa, OKpy2ieHue pesyibmama.

Cocmasnenue 6YK8EHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AYMU.

[IpencraBineHne MaHHBIX C TOMOIIBIO Tabmum u guarpamm. CrtonOuyaThie TUATPaMMBI:
YTeHHE U TocTpoeHue. UTeHne KpyroBbIX AUArpaMM.

Haznaonan ceomempusn

Harnsigneie npenctaBienus o ¢Gurypax Ha IJIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, 1yd, Yrod,
JIOMaHasi, MHOTOyTOJIbHHK, YETBIPEXYTOIBHUK, TPEYTOIbHHUK, OKPYKHOCTh,KPYT.

Bzaumnoe pacnonoowcenue 08yx npAMbIX HA NIOCKOCMU, NApAleNbHble Npsmbie,
nepneHouKyiapHvie npsamvle. V3MepeHUe pacCTOSIHUNA: MEXIY JABYMS TOYKaMH, OT TOYKH JIO
MPSIMOM; JUTMHA MaplIpyTa Ha KBaJpaTHOU CETKE.

W3MmepeHne U IOCTPOCHHUE YIJIOB C IIOMOILIBIO TPAaHCHOPTHpPA. Buuabl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIH, NPSAMOYTOJIbHBIM, TYIOYTOJIbHBIN; paBHOOEAPECHHBIN,

PaBHOCTOPOHHUM. YeThIpEXYroybHUK, [IPUMEPBHI
YeThIPEXYTrONbHUKOB. [IpSIMOYronpHUK, KBaJpaT: HCIOJb30BAHUE CBOWCTB CTOPOH, YIJIOB,
IuaroHanen. Mzobpasicenue ceomempuyeckux @ueyp Ha HeIUHOBAHHOU OyMaze ¢ UCNONIb308AHUEM
YUPKYJIA, TUHelKU, y2onbHuKka, mpancnopmupa. Iloctpoenus Ha kieryatoit Oymare.

[lepumerp MHoOroyrompHuKa. [loHATHE TUTOMAAM (QUTYPHI; SOMHHUIBI U3MEPEHUS TUTOIIAIH.
[TpubnmxE€HHOE U3MepeHue Iomaa GUryp, B TOM 4ucie Ha KBaJIpaTHOU ceTke. [Ipubausicénuoe
usmepenue ONUHbL OKPYIHCHOCIU, NIOWAOU KpPY2d.

Cummempus: yewmpanvHas, ocegas U  3epkanvHas  cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Haenaounvie npedcmasnenus o npocmpanHcmeennslx gueypax: napaiieienuneo,Kyo, npusma,
nupamuoa, KOHyc, yunuHop, wap u cepa. Mzobpascenue npocmpancmeennvix gueyp. Ilpumepuol
PA38EPMOK MHO202PAHHUKO8, yuiuHopa u xonyca. Coszoanue mooeneti npoCmpancmeeHHblX ueyp
(u3z 6ymazu, npoBoIOKU, NAACMUIUHA U OD.).

Ilonamue  o06véma;,  eounuyvl  usmepenus  06véma.  OOBEM  NPAMOY2ONLHO20
napannenenuneoa, Kyoa.
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I[TPUMEPHA S PABOYA S [TPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

esn u3yyeHnusi yaeOHOro Kypca

Anrebpa sBIseTCSs OJHMM M3 ONOPHBIX KYpPCOB OCHOBHOHM MIKOJIBI: OHA OOECHeYMBaeT
U3Y4YECHHUE APYTUX TUCHUIUIMH, KaK €CTEeCTBEHHOHAyYHOro, TaK M TyMaHUTApHOI'O LIUKIIOB, €&
OCBOCHHE HEO0XOAMMO Ui MPOIOJDKEHHs] 00pa3oBaHUs U B MOBCEJHEBHOHN XM3HH. Pa3ButHe y
00y4aroIuXcsi HAY4YHbIX MPEICTABICHUI O IPOUCXOKACHUN
U CYIIHOCTH aJredpandeckux adCTpakiuii, Crioco0e OTpaKeHUsI MaTeMaTUYECKOM HAyKOHN sIBIICHUI
U TPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICIMPOBAHUS B HAay4dHOM
MO3HAHUU U B NPAKTUKE CHOCOOCTBYET (POPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS] M KauecTB
MBIIUICHHS, HEOOXOIUMBIX JJisi aJanTaldd B COBpeMEHHOM LudpoBoM obuiecTBe. 3yueHue
anreOpbl  €CTeCTBEHHBIM 00pa3oM oOecreyrBaeT pa3BUTHE YMEHHs HAONMOAaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTH MBIIIICHHS, CHOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBATh CBOM JCWCTBUS WM BBHIBOABI, (hopMynupoBarh yTBepkaeHusa. OcBoeHHE Kypca
anreOpel 00ecreurBaeT pPa3BUTHE JOTHYECKOTO MBIIUICHUS OOYYaroIIMXCsA: OHU HCIONb3YIOT
JeTyKTUBHbIC U WHAYKTUBHBIC PACCYKACHUs, 0000IIEHNE M KOHKPETH3AlNI0, abCTparupoBaHue 1
aHanoruto. OOyuenuwe anredpe mpeanoyaraeT 3HAYUTENbHBIM 00BEM  CaMOCTOSITENBHOM
NESITEIbHOCTH 00y4YaroluXCsl, IO3TOMY CaMOCTOSITENIbHOE PEIIEHUE 3a7au €CTECTBEHHBIM 00pa3oM
SBJIAETCS peaju3alureil AesTeIbHOCTHOTO IPUHLUIIA O0yUEHUSI.

B crpykType nmporpammbl yueOHOro kypca «AinreOpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO

3aHUMAIOT COJAEpPKATeNbHO-METOIUYECKUEe JHHUU: «YuCiIa M BBIYUCICHUA»; «Alredpandeckue
BBIPAXKECHUS; «Y PaBHEHUSI U HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3TuX coAepKaTelbHO-METOJUYECKUX JTUHUN Pa3BUBACTCS HAMPOTSHKCHUH
TPEX JIET U3Y4YEHMsI Kypca, €CTECTBEHHBIM 00pa3oM MeperJieTasiChb U B3aUMOJAEUCTBYS C JIPYyrUMU
ero JIMHUAMU. B Xoge wu3ydeHHs] Kypca OOyYarolmIMMCS MPUXOJUTCS JIOTUYECKU PacCyKIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBSI3M ¢ 3THM 1enecoo0pa3HO BKIIOYUTH B
IIPOrpaMMy  HEKOTOpPBIE  OCHOBBI  JIOTMKH, IIPOHM3BIBAIOIIAE BCE OCHOBHBIE  DPa3/eib
MaTeMaTU4ecKoro oOpa3oBaHUSI M  CIOCOOCTBYIOIIME OBJIAJACHHUIO OOYYAIOIIMMHCS OCHOB
YHUBEPCAJIbHOIO MAaTeMaTH4eCKOro s3blka. TakuMm o0pa3oM, MOXXHO YTBEpXKJIaTh, 4YTO
COJIEpKaTEIIbHONU CTPYKTYPHOM 0COOEHHOCTBIO Kypca «Anredpay sIBISIETCS €ro MHTErPUPOBAaHHBIN
XapaxTep.

Copnepxanue MHUN «Hucna ¥ BBIYUCICHUS CIY>KUT OCHOBOM JUISl JajibHEHMILIEro U3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00yUaIOIIMXCS JOTMYECKOTO MBIIIIEHUs, ((OPMUPOBAHHIO
YMEHHS T0Jb30BaThCSl alrOPUTMAaMM, a TakkKe MPUOOPETEeHUIO MPAKTUYECKUX HAaBBIKOB,
HEOOXOAUMBIX ISl TIOBCETHEBHOMN JKM3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM ILIKOJIE CBS3aHO
C PpalMOHAIBHBIMM M HPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM TPEICTABICHUNH O
JEACTBUTEIILHOM
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yciie. 3aBeplieHrue OCBOCHHSI YUCIOBOM JTMHUHM OTHECEHO K CTaplleMy 3BeHY 00111eroo0pa3oBaHusl.

Copepxanue AByX alredpanyecKkux JUHUHA — «AnreOpanuecKkre BhIpaXXeHUs U
«YpaBHEHHUS M HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHAIOIIUXCS MATEeMaTHYECKOTO
anmnapara, HeoOXOJAMMOTO JJi PeIIeHUs 3aJa4 MaTeMaTHUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OPUEHTHPOBAHHBIX 3a7a4y. B OCHOBHOW IKOJe y4yeOHBIH MaTepuan TpPYHIUpPYeTcs BOKPYT
paIMoOHAIBHBIX BBIpAKECHUU. AJrebpa NEMOHCTPUPYET 3HAUYCHHWE MATEMATUKH KakK S3bIKa s
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEIJICH, ONUCAaHUs NIPOLECCOB U SBJICHUN peaJibHOro mupa. B
3amaun 00ydeHHUs anredpe BXOIAT TaKKe AallbHEHIIee pa3BUTHE aNTOPHUTMUYECKOTO MBIILUICHUS,
HE0OXOIMMOr0o, B YAaCTHOCTH, Ui OCBOEHHUS Kypca HH(OPMATUKHU, W OBJIAJICHHUE HaBbIKAMU
JeNYKTUBHBIX paccyxneHuid. [IpeobpazoBanue CUMBOIBHBIX (POPM BHOCHUT CBOM criennuyuecKuit
BKJIaJ] B pa3BUTHE BOOOpaKEHHUsI, CIIOCOOHOCTEN KMaTeMaTHYeCKOMY TBOPUYECTBY.

Copnepxanne pyHKIHOHAIBHO-TpadUUECKON JTMHUH HAllEJICHO Ha MOJy4YeHHe MKOJIbHUKaMU
3HAHUNA O (YHKIMSIX KaK BaXHEHUIIEH MATEeMAaTHYECKOW MOJENU IS ONMUCAHUS M HCCIECIOBaHUS
pa3HO-00pa3HbIX MPOLIECCOB U SABJIEHUN B Npupoie u oOumiectBe. M3yueHue 3TOoro marepuaina
CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIONIMXCS YMEHHMS MCIIONB30BAaTh Pa3JIMYHBIC BBIPA3ZUTCIIBLHBIC
CpeACTBa sA3bIKA MATEMATHKHM — CIIOBECHBIC, CMMBOJIMYECKHE, Ipaduueckue, BHOCUT BKIAJ B
(dbopMUpOBaHUE MTPEICTABICHHUI O POJIM MATEMATUKH B PA3BUTUU IIUBUIIM3AIMH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

Cormacno  yueOHOMYy  TulaHy B /-9 Kjaccax — mM3ydaercss — yueOHBIM  Kypc
«Anrebpay», KOTOPBI BKIIOYAET CIEAYIONIME OCHOBHBIC pa3elibl COACpIKaHUS:
«Yucna W BBIYMCICHHUSA», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS U HEPABEHCTBAY,
«DyHKIHNY.
VYueOHbli M1aH Ha n3ydeHue anreopsl B 7-9 kiaccax OTBOAUT HE MeHee 3 yueOHbIX YacoB B
HEJ/ICTIO B TEYCHHE KAXKI0TO rojia 00y4YeHus1, BCETo 3a TpH rojaa o0ydenus — He MeHee 306 yueOHbIX
4acoB.

Conep:xanue yueOHoro kypca (mo rogam odyuenmust)/

KJIACC

Yucna u evluucieHusn

PanuonajbHbIe YnCIa

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] OT OAHON (hOPMBI 3amucu Apodeit K Ipyrou.
HOHHTI/Ie paHI/IOHaJ'IBHOFO qyHucia, 3allucChb, CpaBHeHI/Ie, yr[OpSI}IO‘-H/IBaHI/IC paIIPIOHaJILHBIX YUCCJI.
Apudmerndeckre ACUCTBUS C palMOHATBHBIMUA 4YHClIaMu. PemieHue 3amad w3 peagbHOU
HpaKTI/IKI/I Ha 4YaCTH, Ha
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Ipoowu.

CrereHb ¢ HaTypaJIbHBIM [I0OKa3aTeJIEM: ornpejelicHue, peoOpa3oBaHue
BBIPKCHUI HAa OCHOBE OTPEICIICHUS, 3aIICh OOJBIINUX YUCEIL.

[TponeHTHI, 3aIKMCh MPOIICHTOB B BUJIE IPOOH U APOOH B BUJC MPOIECHTOB. TPHOCHOBHBIC
3aJla4u¥ Ha TIPOIEHTHI, PEIICHHUE 33719 U3 PEaTbHOU MPAKTUKHU.

IIpumenenue MIPU3HAKOB JE€ITUMOCTH, paziioxKeHue Ha  MHOXMWTEIU
HAaTypaJIbHBIX YUCEI.

Peanbuble 3aBUCHUMOCTH, B TOM YHUCIIe npsiMast u oOpaTHast
IIPONOPLUOHAIBHOCTH.

Anzeopauueckue sviparxcenus

IlepeMeHHBIE, YKMCIOBOE 3HAYECHHE BBIPAKECHUS C INMEPEMEHHOM. JlomycThmble 3HA4YECHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAY BEITUYMHAMU B BUJE (GopMyibl. Beruncienus
o hopmyIam.

[TpeoOpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PaBHBIC BBIPAKECHHUS, MTPaBHUIIA
peoOpa3oBaHUs CYMM W MPOU3BEACHHIA, NIPABWIIA PACKPHITHS CKOOOK M TPHUBEICHUS TMOJOOHBIX
CJIaraeMblIX.

CBoiiCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OIIHO‘-IJIGHI)I 1 MmHorouwieHsl. CTeneHpr MHOTOYIEHA. CJIO)KGHI/Ie, BbIYUTAHUC, YMHOXCHUC
MHOTO4JIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CYMMBI M KBaJapaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaapaToB. Pa3inokeHne MHOrO4WIEHOB HA MHOYKUTEIIH.

Ypaenenusn

YpaBHEeHHE, KOPEHb YpaBHEHHMs, IIpaBWila IPEeoOpa3OBaHUs ypaBHEHUS, PaBHOCHIIBHOCTh
YpaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHMCJIO KOpPHEH JIMHEMHOIO YpaBHEHHS,
pelleHne JUHEHHBIX ypaBHeHHH. CoOCTaBiICHME YpaBHEHMH IO YCIOBHIO 3ajaud. Pemenue
TEKCTOBBIX 33/]1a4 C TIOMOIIbIO YPaBHEHUI.

Jluneiinoe ypasnenue ¢ 08yMs NepemMeHHbIMU U €20 epaqbukz. Cucrema IByX JIMHEHHBIX
YpaBHEHUH C JABYMs IepeMeHHbIMU. PelmieHue cucreM ypaBHEHHMI COCOOOM IOJCTaHOBKH.
IIpumepsl peleHns TEKCTOBBIX 3a7jad ¢ TIOMOIIBIO CUCTEM YPaBHEHUM.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara Toukn Ha mnpsMol. YUucioBblE NPOMEXYTKH. PaccTosHHMEe MeEXIy IBYMs
TOYKaMH KOOPAUHATHOU IIPSMOM.

[TpssmoyronbHas cuctema koopauHar, ocu OX m Oy. AGcuucca ¥ opAuHATa TOYKHM Ha
KOOpJAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. Utenue rpadukoB
pEaJIbHBIX 3aBUCUMOCTEH.

[Tonsarne ¢pynxuuu. I'paduk ¢pynkuuu. CoiictBa ¢pyHkuuil. Jlunelinas ¢yHkuus, e€ rpadux.
I'padux dyukuuu y = kx + b. Ipaguueckoe pewienue nuneiinvix ypasHeHuti u cucmem JIUHEUHbIX
VPABHEHUII.

2 3IICCL U IaJIeC KYpCUBOM 0003HaYEHBI TEMbI, U3YYCHHUC KOTOPBIX IIPOBOJUTCA B
03HAaKOMUTEILHOM IIaHe. IlegarorcaMocTosTeIbHO OIPCACIIACT 00BeM HU3y4acMOro Marcpurajia.
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8 KJIACC

Yucna u eviuucnenusn

KBanpatuslii kopeHb u3 uucna. [lomamue 00 uppayuounanvhom uucie. [lecamuunvie
npubaudiceHus uppayuoranrvrvlx ducen. CBOMCTBa apU(PMETHUECKUX KBAJIPATHBIX KOPHEH M HX
pUMEHEHHE K IPe0o0pa30BaHUIO YMCIOBBIX BRIPAKECHUN M BBIYUCICHUAM. /[eticmeumenvHvle Yucia.

Crernens ¢ 1eabIM MoKazaTeneM U e€ cpoiictBa. CTaHaapTHas 3aIIUCh YUCIA.

Anzebpauueckue evlparxcenusn
KBagpaTHblli  TpEXWIEeH; pPAa3JIOKEHHE KBAAPATHONO TPEXWICHA HA  MHOMKUTEIIH.
Anrebpanueckas qpoOb. OCHOBHOE CBOWCTBO anreOpanveckoil apolwu.
CrnoxeHue, BBIYMUTAHHWE, YMHOXXEHHE, JleleHue anreOpandeckux apobed. ParumonanbHbie
BBIPQXEHUS U UX MpeoOpa3zoBaHue.

Ypasenenus u nepasencmea

KBanpatHoe ypaBHeHue, (opMmylia KOpHEH KBaJapaTHOro ypaBHeHMs. leopema Buema.
Pemenue ypaBHeHMH, cBOAAIIMXCA K JIMHEWHbBIM U KBajapaTHbIM. Ilpocteiimine apoOHO-
palOHaIbHbIC YPABHEHHUS.

I'pagpuueckas unmepnpemayuss ypagnenui ¢ 08YMA NEPEeMEHHbIMU U CUCHEM JIUHEUHbIX
ypasHeHuii ¢ 08yms nepemennvimu. IIpumMepsl pelieHus CUCTEM HENMHEHHbIX YpaBHEHUH C JBYMS
IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 337124 aNredpanyeckiuM CrocoooMm.

YucnoBble HEpaBEHCTBA W MX CBOWCTBA. HepaBeHCTBO € OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OQHOW NEpeMEHHOM. CUCTEMBI JIMHENHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOM.

Dynkyuu

[Tonstue ¢pynkunuu. O6iacTb ONpeaesIeH!s] 1 MHOKECTBO 3HaUCHUH (yHKLUU.

CriocoOblI 3a1aHust PYHKIIHH.
I'paduk ¢pynkuuu. YUrenue cBoiicTB ¢pyHKuu no e€ rpaduxy. IIpumepsirpaduxos
(GYHKINH, OTpaXXatoLMX peaslbHbIe IPOIIECCHI.

DyHKIMH, OIMCHIBAIOLINE IIPSIMYIO U oOpaTHyIO IIPONOPLUOHAIIBHBIE
3aBUCHUMOCTH, UX rpapuku. @yHKIuHu y = X2, y = X, y = \/i, y = ";F paguueckoe

peuienue YpasHeHUuti U cCucmem YpagHeHull.

9 KJIACC

Yucna u evluucieHusn

JleiicTBUTEIbHBIE YHCIA

PanmoHanmeHbIe YUCIA, UPPAYUOHATbHLIE YUCIA, KOHEUHble U OecKOoHeuHble OecimuyHble
O0podu. Mmuooicecmgo  OelicmeumMenbHbIX  Yucel, OelcmeumenbHble YUCid KAk 0OecKOHeyHvle
Odecsimuunble  Opodu.  B3zaumHo — 00HO3HAYHOe — coOmMBemMCmBUe  MeHCOy  MHONCECMEOM
OeliCmeUmenbHbiX Yucesl U KOOPOUHAMHOL NPIMOLL.

CpasHenue OelicmeumenbHbIX Yucel, apugmemuyeckue Oetucmeus ¢ O0eucmeumenbHbLMU
yucaamu.

HN3MepeHus, npudJanKeHusl, OLEHKHU
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PazMepbl  OOBEKTOB  OKPYXKAaIOLIETO MHUDPA,  UIMTEIbHOCTH IIPOLIECCOB B
OKPYKaIOILIEM MUDE.

[TpubnnxEHHOE 3HAYCHHME BEIMYMHBI, TOYHOCTb NMpHUOIMKeHHs. OKpyTrieHHuedncell.
IIpukuaka 1 OLIEHKA PE3yJIbTATOB BHIYMCIICHUM.

Ypasnenus u nepasencmea

YpaBHeHud ¢ OJHOH NTepeMeHHOMH

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASIIMXCSA K JIMHEWHBbIM. KBagpaTrHoe

ypaBHeHue. PenieHue ypaBHEHHM, CBOJALIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepvl peuienus ypasHeHuil mpembvel U 4emeépmorticmenenen
DPAa3n0dACeHUeM Ha MHOICUMETIU.

Pemenune npoOHO-palioHabHBIX yYpaBHEHHH. Perenue

TEKCTOBBIX 3ajJau anredpandeckum MetoaoM.CucremMsl

yPaBHeHUil

YpaBHEeHHEe C IOBYyMs TEPEeMEHHBIMH M ero rpaduk. PemeHune cucteMm ABYX JIMHEHHBIX
YPAaBHEHUI € JByMs IE€pPEMEHHBIMHU. PelleHne cucreM [BYX YpaBHEHHMH, OJHO H3 KOTOPBIX
JUHEIHOoe, a apyroe — BTOpoW creneHu. ['paduyeckas MHTEpHpeTalvsi CUCTEMbl ypaBHEHUH ¢
IBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 337124 aNredpanyeckiuM CrocoooMm.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienune JMHEHHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PemeHue cuUCTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapartHele HepaBeHcTBa. ['paduyeckas HHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHU.

Dynkyuu

KBanpatnunas ¢yHkuus, e€ rpaguk u coiictsa. [lapaboina, KOOpAMHATHIBEPILINHBI
napabosibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku GyHKINN: y = kx, y = kx + b, y= X5,

y = \/Z y=k # X CBONCTBA.

Yucnoewvie nocinedosameivHocmu

Omnpenesnenue u cnocodbl 3aJaHUSI YUCJIOBBIX NOCIe10BATEIbHOCTEI

[ToHsiTe 4YMCIOBON MOCIEAOBATENBHOCTH. 3aJaHUE IOCIEI0BAaTEIbHOCTH PEKYPPEHTHOM
bopmyoit u popmMysoii N-ro vseHa.

Apudmernyeckasi U reoMeTpHYecKasi Nporpeccuun

Apudmernueckast U reomerpuueckas nporpeccuu. ®opmynsl N-ro uneHa apudMeTndeckon
Y T€OMETPUYECKOM MPOrpeccHii, CyMMBbI EPBBIX N YICHOB.

H3zo0padsicenue unenos apugmemuyeckol u 2e0Mempudeckou npopeccuii. mouykamu Ha
KOOpOuHammuou niockocmu. Jlunetinsiii u sxcnoneHyuanbHuil pocm.Cnodichvie npoyeHmal.
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I[TPUMEPHASI PABOYAS TIIPOTPAMMA VYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI

esn u3yyenusi yaedOHOro Kypca

O6mue nenu u3ydeHus: yaeonoro kypca «I'eomerpus» npexacrasiessl B [IOOITOO0O0. Onu
3aKJII0YAI0TCA, TIPEXkKIE BCEr0 B TOM, YTO HAa YPOKax reOMETPUH OOYYaroIIMics YUYUTCS MPOBOJUTH
JIOKa3aTelIbHbIe PAacCYXKJEHUs, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHHUs, JOKa3blBaTh HCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOAUTH PACCYKACHUS «OT MPOTUBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (GOpMyIHpoBaTH OOpaTHBIC YTBEPKACHU. B 00ydeHUN yMEHUIO
paccyxJ1aTb COCTOUT BaKHOE BOCIIMTATEILHOE 3HAYCHUE U3YUYCHHS] T€OMETPHH, IPUCYIIEE UMEHHO
OTEUECTBEHHOW MAaTeMaTHYECKOM IIIKOJIE.

Bropoil 1enbo M3ydeHuss reoMeTpHUM SIBIISETCA HMCIOJb30BaHUE €€ KaK MHCTpyMEHTa IpHU
pelIeHUU KaK MaTeMaTHUYeCKUX, TaK W MPAKTHUUECKUX 3a7a4, BCTPEUAIOIIUXCS B PEATbHOM KU3HH.
DTOMY COOTBETCTBYET BTOPAsi, BBIYNCIUTENbHASIMHNSA B U3YYEHUU F€OMETPUH B 1Kode. [ 3Toro
YUHUTENI0 PEKOMEHJIYeTCsl MoAOUpaTh 3aJadydl MPAKTHUYECKOTO XapakTepa IJisi paccMaTpUBAEMBbIX
TE€M, YYUTb OOYYAIOIIMUXCS CTPOUTh MATEMaTUYECKHUE MOJETH PeallbHbIX >KU3HEHHBIX CHUTYaIluH,
MIPOBOJIUTH BBIYUCIICHUS M OLICHHBATh AJCKBATHOCTh IOJYYEHHOTO pe3yibrara. KpaiiHe BakHO
MOAYEpPKUBATh CBSA3M T[EOMETPUM C JPYTUMU HpeIMETaMH, MOTHUBHPOBATh HCIIOJIb30BaTh
OTpeJIeJICHUs TEOMETPUUYECKUX (UTYpP M TMOHATUM, JEMOHCTPUPOBATH MPUMEHEHHUE TMOJTYYSCHHBIX
yMEeHUI B (U3MKE M TEXHUKE. OTHU CBsI3uW Hauboyee sApKO BUAHBI B TeMax «BekTopsiy,
«TpUTOHOMETPUYECKUE COOTHOIICHUS,

«Merton xoopauaat» 1 «Teopema [Tudaropay.

MecTo y4eOHOr0o Kypca B y4eOHOM ILIaHe

CormacHo  yyeOHOMYy  TImmaHy B /-9 Kiaccax  W3y4aeTcss — Y4eOHBI  Kypc

«["eomeTpus», KOTOPBI BKIIOYAET CIEAYIOIINE OCHOBHBIC DPa3leNbl COJCpPKAHUS:
«['eomeTrpuueckue GUTypbl U UX CBOWCTBay, «VI3MepeHHE TeOMETPHUYECKHUX BEIMYMUHY», a TAKKE
«JlekapToBbl  -KOOPAMHATBl HA IUIOCKOCTH», «BekTopbl», «JIBWXKEHHsS IJIOCKOCTH» U
«[IpeoOpazoBanus mogOOH».

VY4eOHbIN MIaH npeaycMaTpuBaeT U3ydeHHe reoMeTprun Ha 6a30BOM ypOBHE, UCXOJS U3 HE
MeHee 68 yueOHBIX 4acoB B y4eOHOM roJTy, BCETO 3a TPHU T0/1a 00ydeHUs

— He meHee 204 Jacos.

Coaep:xanue yueOHOro kypca (mo rogam o0ydenus)/

KJIACC

HauanpHple MOHATHUS TCOMCTpPHUH. Tqua, npsiMas, OTpe30K, JIyd. VYron. Bugsl
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yriaoB. BeprukanbHble U cMexHble yriabl. buccektpuca yrna. JlomaHasi, MHOTOYTrOJbHHK.
[TapaniensHOCTh U NEPIEHANKYISIPHOCTD IPSIMBbIX.

Cummempuunsie gpueypol. OCHOBHbLE CBOUCMEA OCEBOU cwwwempuug. [IpumepbicuMMeTpUM B
OKpY’KaIOIllEM MUDE.

OcHognbie nocmpoeHus ¢ NOMOWbIO YUPKYIA U TUHEUKU.

Tpeyronbauk. BpicoTa, MeamaHa, OWCCEKTpHCa, HX CBOWMCTBA. PaBHOOEApEHHBI W
PaBHOCTOPOHHMI TPEYrOJIbHUKU. HepaBeHCTBO TPEYTOJIbHUKA.

CoiicTBa W TMpU3HAKU PaBHOOEOPEHHOrO TpeyroibHuKa. [lpu3Haku paBeHCTBa
TPEYroJIbHUKOB.

CBoiicTBa U MpU3HAKU NapaJICNbHBIX MpsAMbIX. CymMMa YIJIOB TPEYroJbHUKA.

BHemnue yriel TpeyrojabHUKa.

[TpsimoyronbHbIll  TpeyrosibHUK. CBOMCTBO MeIUaHbl IPSIMOYTOJIBHOIO TpPEYTOJIbHHKA,
IpOBEACHHOM K  rTunoreHyse. [Ipu3Haku paBeHCTBA  NPAMOYIOJBHBIX  TPEYTOJIbHUKOB.
[IpssMOYTOJIBHBIH TpeYroibHUK ¢ yriom B 30°.

HepaBencTBa B T€OMETpUU: HEpaseHCmE0 mpey20/bHUKA, HEPABEHCTBO O IJIMHE JIOMaHOM,
Teopema o 0oJbIleM yriie ¥ 0oJbllel CTOpoHe TpeyroiabHUKa. [leprneHauKynsap U HaKJIOHHas!.

I'eomempuueckoe mecmo moyex. BUCCEKTpHCa yIa W CEPEAMHHBIA INEPHEHAMKYISAP K
OTpE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

OKpy’KHOCTb U KpPYT, XOp/ia U IMaMeTp, UX CBOicTBa. B3auMHOe pacnoyiokeHUEeOKPYKHOCTH
u npsmoi. KacarenpHas u cexymas K okpy)HocTu. OKpyKHOCTb, BIIMCAaHHAs B yroji. Bnimcannas u
ONMCaHHAasl OKPYKHOCTHU TPEYIOJbHHUKA.

8 KJIACC

Yerpipéxyronbauku. [lapamienorpaMM, ero npu3Haku W CBOWCTBA. YacTHbIE Ciydau
napajiesiorpaMMoB  (IIpsIMOYTOJIBHUK, POMO, KBaJpar), WX MpHU3HAKH M CBoicTBa. Tpamerus,
paBHOOOKas Tparenus, e€ cBoMCTBa U npu3Haku. [IpsMoyroapHas Tpanenus.

Memoo yosoenus meouansi. llenmpanvruas cummempust.

Teopema @aneca u meopema o0 NPONOPYUOHATLHBIX ompeskax. CpenHue JITHUHUA
TPEYTOJIbHUKA U Tpaneun. Llenmp macc mpey2oivHuKa.

Ilooobue mpeyeonvhuxkos, kodghpuyuenm nooodus. llpuznaxu noodobus mpeyoibHUKOS.
[Tpumenenne mog00us TPH PEIICHUN PAKTHIECKUX 3a/1a4.

CaoiicTBa 1uiomaneit reomerpudeckux ¢uryp. dopmynbl Ans TUIOMIATU TPEYroJIbHUKA,
napajuiesorpamma, pom0a u tpanernuu. OTHOIIEHHE TII0MmaeH MOA00HBIX QUryp.

Brruncnenue miormianeil TpeyrolbHUKOB M MHOTOYTOJBFHUKOB Ha KIET4aToiOymare.

Teopema  Iludaropa. IIpumeHeHue teopembl  [Iudaropa IIpU  pELIECHUH
MPAKTUYECKHX 3a/1a4.

CuHyc, KOCUHYC, TaHI€HC OCTpPOro yIjla NIpPSAMOYIOJIBHOTO TpPEYroOJIbHUKA.

3 321605 " najic€ KypCUuBOM 0003HaYECHEI TEMBI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIBHOM
IJ1aHe. HCI[E[FOFC&MOCTOSITCJ'ILHO OIPCACIACT 00BeEM HU3y4acMOro MaTepuaia.
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OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO. Tpuronomerpuueckue Qpynxuuu yriaos B 30°, 45° u
60°.

BrircanHble M LEHTpajbHBIE YIUIBI, YIOJ MEXIY KacaTelbHOM U XOPIOW. YTIIBI MEXIY
XOpJaMu M CeKyIIMMH. BrvcanHble ¥ onMcaHHbIE YETHIPEXYTOJIbHUKU. B3auMHOE pacroioKeHue
IBYX OKpyxHocTel. Kacanue okpyskHocTeil. O01ue KacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanresc yrios ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHIECKOETOXKIECTBO.
@opMyIIbI IPUBEIACHUS.

Pemenne tpeyronpHUKOB. Teopema KOCMHYCOB U TEOpPEMa CUHYCOB. PelieHnenpakTHYecKux
3aJ1a4 ¢ MCI0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

Ipeobpazosanue nodobus. [looobue coomeemcmeeHHbIX 1EMEHMOB.

Teopema o npouszgedenuu ompe3ko8 Xopo, meopemvl 0 NPOU3EEOEHUU OMPE3KOBCEKVUUX,
meopema o Kgaopame KacameibHOU.

BekTop, mimHa (MOAynb) BEKTOpA, COHANpPAaBIEHHBbIE BEKTOPbI, MPOTHUBOIMOIOKHO
HaIlpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluud HaJ
BEeKTOpaMH. Pa3zioxeHue BeKkTopa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopanHaTel BekTopa.
CkansipHO€ POU3BEICHUE BEKTOPOB, IPUMEHEHHUE 1JI1 HAXO0KICHUS JUIUH U YIJIOB.

JlexapToBbl KOOPAMHATHI Ha TUIOCKOCTU. YpasHenus npsamoti 1 OKPYKHOCTH B KOOpJAMWHATAX,
MEePECEUCHNE OKPYKHOCTEN U NpsIMbIX. METOI KOOPAMHAT U €T0 IPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. [[muHa okpykHOCTH. ['pagycHas u paauaHHasMepa yria,
BBIYMCIICHHE JUIMH IyT OKpykHOCTer. [limomane kpyra, cekropa, CErMeHTa.

Hsudicenus niockocmu u 6HympeHuue cummempuu ueyp (21emeHmapHsle npeocmasiienus).

Ilapannenvnuiii neperoc. [losopom.
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ITPUMEPHA I PABOYA S ITPOTPAMMA YUYEGHOI'O KYPCA
«BEPOSATHOCTb 1 CTATUCTHUKA» 7-9 KITACCBI

esn u3yyenusi yaeOHOro Kypca

B coBpemenHOM 1U(POBOM MHpE BEPOSTHOCTh M CTATHCTHUKA MPHOOPETAIOT BCE OONIBIIYIO
3HaYMMOCTb, KaK C TOUKM 3PEHUs NPAKTUYECKUX NPUIOKEHHUH, TaKk U MX pOJIM B 0Opa3oBaHUU.
Kaxxaplii uenoBek NOCTOSHHO IPUHUMAET PEILIEHUSI HA OCHOBE MMEIOIIMXCS Y HETO JaHHBIX. A Ui
O0OCHOBAHHOIO TMPHHATUSA pELIEHHUs B YCIOBHAX HEAOCTaTKa WM H30BITKa HMH(pOpMAIUU
HEOOXOUMO B TOM YHUCIE XOpOUO CGHOPMUPOBAHHOE BEPOSTHOCTHOE M CTATHCTHUYECKOE
MbllUIeHHE. VIMEHHO IO3TOMY OCTPO BCTala HEOOXOIUMOCTh C(hOPMHUPOBATh y OOydaromuxcs, B
ToM uymcae oOyuatommxcst ¢ 3P, QyHKUMOHANBbHYIO TPaMOTHOCTb, BKJIIOYAIOUIYI0 B ce0s B
KAaueCTBE HEOTHEMJIEMOM COCTABIAIONICH yMEHHME BOCIPUHUMATh M KPUTHYECKH aHAJIN3UPOBAThH
uHpOpPMAILINIO, TPEACTABICHHYIO B Pa3IMYHBIX (OpPMax, MOHMMATh BEPOSTHOCTHBIH XapakTep
MHOTHX pEaJbHbIX IPOLECCOB M 3aBUCUMOCTEH, INPOU3BOAUTH IPOCTEHIINE BEPOSTHOCTHHIE
pacuéTel. 3HAKOMCTBO C OCHOBHBIMM IpPHUHIMIIAMU cOOpa, aHaIU3a U MPEACTaBICHUS JaHHBIX U3
pasnuYHbIX cdep KU3HU OOIIeCTBa M rocynapcrba MpUOOIIaeT oOydaromMxcsl K 0OIIeCTBEHHBIM
HHTEpECcaM.

B crpykType nporpammMbl yueOHOro Kypca «BeposSTHOCTh U CTaTHCTHKa» OCHOBHOM IIKOJIBI
BBIICIICHBI CIEAYIOIUE CONEPIKATEIBHO-METOAUYECCKUE JIMHNHN:

«IIpencraBnenne [JaHHBIX M ONUcCAaTelbHas CTAaTUCTUKa»; «BeposTHOCTB»;  «OJIEMEHTHI
KOMOWHATOpHUKWY; «BBeneHne B Teopuro rpadoBy.

Conepxanne nuHuu «lIpencraBieHue OaHHBIX W ONUCATENIbHAs CTATUCTUKA» CIIYKUT
OCHOBOH i1s1 (pOpMHUpPOBaHMS HABHIKOB Pa0OOTHI ¢ MH(OPMAIUEH: OT YTEHUS M UHTEPIPETALUU
uHpopMaluy, NpeACTaBICHHON B TaOIUIaX, Ha AUarpaMMax U rpadukax g0 coopa, npeacTaBieHus
U aHaJIM3a JaHHBIX C MCIOJb30BAaHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEAHUX U PACCEUBAHUS.
Paborast ¢ nanHbiMu, oOyuatommecsi ¢ 3IIP ywarcs cuumThIBaTP M HMHTEPIPETUPOBATH JIaHHBIE,
BBIJIBUTaTh, AapPryMEHTHPOBAaTh M KPUTHUKOBATh IPOCTEHIIME THUIOTE3bl, PA3MBILLIIATE HaJ
(dakTopamMM, BBI3BIBAIOIIMMU H3MEHUMBOCTh, M OIIEHHMBAaTh HMX BIMSHUE Ha paccMaTpUBacMble
BEJINYUHBI U ITPOLIECCHI.

WHTYyUTMBHOE  TPEACTAaBICHHME O  CIy4YalHOM  M3MEHYMBOCTH,  HCCJIEJAOBAHUE
3aKOHOMEPHOCTEH W TEHJEHUMH CTAaHOBUTCA MOTHUBHUPYIOUIEH OCHOBOW [UISl W3Y4EHUS TEOPUU
BeposiTHOCTEe!. bonbiioe 3Hauenue i oOyuatomuxcs ¢ 3IIP 31ech UMer0T npakTHYecKue 3a/1aHus,
B YACTHOCTH OIIBITHI C KJIACCHYECKUMU BEPOSTHOCTHBIMUMOIESIMU.

[ToHsiTue BEpPOSITHOCTH BBOJUTCS Kak Mepa IpaBAoInonooust ciaydaitHoro coObrtus. [Ipu
u3yuyeHun Kypca oOyuarouguecs c 3[IP 3HakomsTCcs ¢ NpOCTEWIIMMHM METOAAMU BBIYMCICHHS
BEPOSITHOCTEN B CIy4YaWHBIX JKCIEPUMEHTAX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMM HCXOJAMHU,
BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJIIONIMMH CTaBUTh M pemaTh Oojiee cloxHbIe 3aaauu. B kypc
BXOJAT HA4YAJIbHBIE IIPE/ICTABIICHUS O CIIyYalHbIX BEJIMYNHAX U UX YHACIOBBIX XapAKTEPUCTHKAX.
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Taxke B paMKax ATOr0 Kypca OCYIISCTBISETCS 3HaAKOMCTBO oOyuatrommxcs ¢ 3IIP ¢
MHOKECTBAMU M OCHOBHBIMM OIE€pallMsIMH HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS IPUMEPHI
MPUMEHEHUS JJIs PelIeHUs 3a[ad, a TaKXKe HCIOJb30BaHUSA B JPYTUX MaTeMaTHYeCKUX Kypcax H
yueOHBIX IIPeMETaxX.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax u3ywaercs Kypc «BeposTHOCTh M CTaTHCTHUKa», B KOTOPBIMBXOMAT
paszaensl: «IIpencraBnenue JAHHBIX WU OIHUCaTeJIbHas CTaTUCTHUKAY;

«BeposaTHOCTBY; «DIIeMEHTB KOMOMHATOPUKNY; «BBeleHne B TeOputo rpadoBy.
Ha wu3ydenue nanHoro kypca oTBOIMT 1 ydeOHBINM 4Yac B HENENIO B TEUCHUEKAXKIOTO
roya ooydyenusi, Bcero 102 ydaeOHBIX yaca.

Conep:xanue yueOHoro kypca (mo rogam odoydenust)/
KJIACC

[IpencraBienne AaHHBIX B BUAE TAONUI], quarpamm, rpadukoB. 3amoiHeHHE
TaOJUI, YTEHHE M IOCTPOSHHE auarpamMMm (CTOJOWMKOBBIX (CTONOUATHIX) M KpYyroBbiX). UreHue
rpadMKoOB pealbHbIX IpoleccoB. V3pinedeHue uUHPOpMALMKM W3 JAuMarpaMMm M Tabmui,
WCTIOJIb30BaHNE M UHTEPIPETALNS JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: cpelHee apu(MeTHdyecKoe, MeauaHa, pa3Max, HauOobliee U
HaMMEHbIIIee 3HaYeHUs1 Habopa YUCIIOBBIX JAaHHBIX. [IpuMeps! ciry4aliHO N3MEHYNBOCTH.

Cnyuatinwiii skchepumenm (onvim) u cayuatinoe coovimue. Beposmnocms u yvacmoma. Ponw
MAN0BEPOAMHBIX U NPAKMUYECKU 00CMOGepHbIX cobbimuli 6 npupode u 6 obwecmee. Monema u
USPANbHAS KOCTb 8 Meopull 6eposmHocmeil .

I'pag, sepuuna, pebpo. Cmenenv eepuiunvl. Qucno pébep u cymmapuas cmeneHv 6epuitH.
Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknel. [Iymu 6 epagax. O6xo00 epaga (3iinepos
nyms). Ilpedcmasnenue 06 opuenmuposannom epage. Pewenue 3a0au ¢ nomowwbio epagos.

8 KJIACC

HpeI[CTaBJIeHI/Ie JaHHBIX B BUJC T8.6J'II/II_[, Auarpamm, Fpaq)I/IKOB.

MHO)KGCTBO, 9JICMCHT MHOXECTBA, ITOAMHOXKCCTBO. Onepaupm Haa MHOXCCTBaAMM:
O6T>€I[I/IHCHI/IC, epeceucHuc, JOITIOJITHCHUC. CsoiicTBa onepaunﬁ Hazx MHOXKXCCTBaAMU:
MNEPEMECTUTCIIBHOC, COUYCTaTCIIBHOC, pacnpeaciInTeIbHOC, BKIIIOYCHUS. Hcnonn3oBanue
Fpaq)I/ILICCKOl"O MMPEACTABJICHUA MHOXKCECTB IJId OIHNCAaHHA PCAJIbHBIX MPOLECCOB U HBHCHHﬁ, Ipu
pEeIICHUHU 3a1a4.

HSM@])@HH@ pacceueaHusl OQHHbIX. ﬂucnepcuﬂ u cmam)apmuoe OMKJIIOHEHUE

4
3}1605 u gajiee KprI/IBOM O603Ha‘-IeHI)I TCMBI, I/ISY‘-IGHI/Ie KOTOpBIX HpOBO)II/ITCﬂ B O3BHAKOMUTCIHbHOM
IIJIaHeE. HCI[E[TOFC&MOCTOS[TCJ'ILHO OIPCACIACT 06’BCM HU3y4aceMOro Marepuala.
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yucnoswix Habopos. [uazpamma pacceusanus.

DJeMeHTapHbIe COOBITHS clydaiiHoro ombiTa. CriydaiiHple coObITHSA. BeposTHocTH
coObITHI. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTApPHBIMH cOOBITUsIMU. CirydaiiHbiii BeIOOp. CBs3b
MEX/y MaJlOBEpOSITHBIMU U TPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B MPUPOJIE, OOIIECTBE U
HaykKe.

Hepeso. Ceoticmea Oepegves: eOUHCMBEHHOCHb NYMU, CYUeCmB08aHUe BUCAYell BePULLHDI,
CB53b MeAHCOY YUCIOM 8ePUIUH U Yuciom pébep. Ilpasuno ymuoocenus. Pewenue 3a0au ¢ nomowsio
epaghos.

Ilpomueononoacuvie cobvimus. Juacpamma Oinepa. Obvedunenue u nepecevenue
coovimutl. Hecoemecmuvie cobvimus. @Dopmyna  crodiceHus  eeposmHocmeti.  Ycnoeuas
gepoamuocms. Ilpasuno ymuoowcenus. Hezasucumvle coovimus. Ilpedcmasnenue skcnepumenma 8
suode oepesa. Pewenue 3a0au na HaxoocoeHue 8eposimHOCMEN C NOMOWbIO 0epeda CYYaAUHO20
IKCnepumenma,ouazpamm Jiiepa.

9 KJIACC

[IpencraBienue qaHHBIX B BUJE TaOJIMLL, TUarpaMM, rpa)ukoB, MHTEpIpeTalHsJaHHbIX.
YreHue 1 mocTpoeHue TadulL, TuarpaMmM, rpaukoB 110 peaibHbIM JaHHbIM.[lepecTaHoBKU U
¢dakropuan. CodeTaHust ¥ YHCIO COYCTAHWH. TpeyeonbHuK

Ilackansa. Pemenne 3a1a4 ¢ UCIOJIb30BaHMEM KOMOMHATOPUKH.

I'eomempuyeckas eeposmuocms. Cnyuaiinvlii 66100p MOUKU U3 Queypbl HA NAOCKOCMU, U3
ompesKa u u3 0y2u OKpy*CHOCHU.

Ucneitanue. Yenex u Heynada. Cepust ucnbiTaHuil 10 nepBoro ycnexa. Cepusi UCTIbITaHUM
bepnynnu. BepostHocTH coObITHII B cepuy UcTibITaHuid bepHyu.

CnyuailHas BeJIMYMHA M DPACIpPENEICHUE BEPOSTHOCTEH. MaremaTuueckoe OXHUJaHue U
qucnepcus. IIpuMepsl MaTeMaTH4YeCKOro OXKHMIAHUS KAaK TEOPETHUYECKOIO CPEIAHETO 3HAYCHUS
BEJIMYMHBI. MaTemMaTH4ecKoe OKHMJIaHHE M AUCHEPCHs CIyYalHOM BEIMYHMHBI «YUCJIO YCIIEXOB B
CepUM UCIBITAaHUN bepHym».

[TonsiTue o 3akoHe OonbIIMX yucen. M3MepeHne BeposTHOCTEN ¢ MOMOIIBI0 4acToT. Posb 1
3Ha4YeHUe 3aKOHA OOJBIINX YHCEI B IPUPOJIE U OOLIECTBE.

IIpumepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHBIC MATCPHAJIBI

HpOBe,[[eHI/Ie OLICHKH JOCTHKEHHUM IUIAaHUPYEMbBIX PC3YJIbTAaTOB OCBOCHMUS yqe6H0r0
npeamMeTa nmpoBOAUTCA B (bopMe TCKYLICTO U pY6e)KHOFO KOHTPOJIA B BUAC: KOHTPOJIbHBIC pa6OTH,
CaMOCTOSATCIIbHBIC pa60T51, 3a4CTbl, MATCMATUYCCKUC JUKTAHTBI, MPAKTHYCCKUC pa6OTI>I,
MUCHBMEHHBIN OTBET 110 HHAUBUAYAJIbHBIM KapTOYKaM-3aAaHUAM, TECCTUPOBAHUC.

s obyuaromuxcs ¢ 3I1P Bo3MoxkHO U3MeHeHHe (HOPMYIHPOBKU 3a/laHUI Ha
«TIOIIATOBYIOY, AJAITAIMIO MPEIaraeMoro 00y4aromemMycsi TECTOBOTO (KOHTPOJIBLHO- OLIEHOYHOT0)
MaTepHalia: HCIOJIb30BaHUE YCTHBIX W MHUCHMEHHBIX WHCTPYKIIMH, YIPOIIEHHE UTMHHBIX CIOKHBIX
(GOpMYIMPOBOK HMHCTPYKIMH, pEIIeHHEe C ONOpOi Ha aJropuT™, oOpaszel], HCHOJIb30BAHUE
CHpaBOYHON MHGPOPMAIUH.
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MaremaTuka
5 kumace
Konrtponsnas padora Ne 1. Tema. HarypanbHble yncna.

Kontponsnas padora Ne 2. Tema. JleiicTBus ¢ HaTypaJbHBIMU YHCIIAMHU.

KonTponbras padora Ne 3. Tema. Mcnionb30BaHne CBONCTB NeHCTBUN MPUBBIYUCICHUSX.

KonTponbras padora Ne 4. Tema. YTibl ¥ MHOTOYTOJIbHUKH.

Kontponbnast padora Ne 5. Tema. JlenmuMocTh gucert.

Kontponsnas padora Ne 6. Tema. O0sikHOBeHHbIE 1podu. KoHTpOobHAs

pabota Ne 7. Tema. CnoskeHue u Beruntanue apooeii. Konrponbraas padora Ne

8. Tema. YMHOXXEHHE U JIeICHUE TPOOCH.

KonTponbaas padora Ne 9. Tema. Jlecsituunbie 1podu. CpaBHEHUE TECATUIHBIXIPOOCH.

Kontponsnas padora Nel0. [leiictBust ¢ necsstuaabiMu 1podsimu. KoHTponbHas

paborta Ne 11. Tema. iToroBast KOHTpOJIBHAs paboTa.
6 kaacc

Kontponbnas padora Nel. Tema. JlenumMocTs HATYpadbHBIX YHUCEN.

KonTponbnas padora Ne2. Tema. OObikHOBeHHas! 1poOb. OCHOBHOE CBOMCTBOAPOOH.

Kontponbnas pabota Ne3. Tema. OtHomienue. [Iponopius.

Konrtponbnas padora Ne4. Tema. [Iporenr.

Kontponbnas pabora Ne5. Tema. YerbipexyronbHuk. GopMyisl epuMETpa UILIOIIAAH
MPSIMOYTOJIbHHKA.

Kontponbhas pabora Ne6. Tema. IlonoxxkurenbHble U OTpULIATENIBHBIE YUCIIA.
CpaBHEHHE MONOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

Kontponbuas padota Ne7. Tema. CrnokeHue M BBIYUTAHHUE MOJIOKUTEIBHBIX U
OTPHUIATENFHBIX YHUCEN.

Kontponbnas padora Ne8. Tema. YMHOXKEHHE U JCICHHUE TMOJOXKUTEIBHBIX U
OTPHUIATENLHBIX YHUCEN.

KonrponsHas  pabora Ne9. Tema. IlpsmoyronbHas CUCTEMAa  KOOpJUHAT.

JlnarpaMMsl.
KonTponbnas padota Nel0. Tema. Torosast koHTpoJsibHas padoTa.

Auredpa
7 waace
KonTponbHas pabota Nel. Tema. Apudmernueckue JNEUCTBUSA
palOHaIbHBIMU YHCIIAMHU.
Konrponbnas padora Ne2. Tema. CTeneHb ¢ HaTypajlbHBIM MIOKA3aTEIEM.
Konrponsnas padora Ne3. Tema. BykBeHHbIE BRIpaKeHUS.
Kontponbnas padota Ned. Tema. MHOTOUIICHBI.
Konrtponsnas padora Ne5. Tema. @opmyibl cOKpalieHHOro yMHOKeHHsI. KoHTpoibHas
pabota Ne6. Tema. JIuneitHoe ypaBHeHUE ¢ 01HOM nepeMeHHON. KoHTponasHas padoTta Ne7.
Tema. CucTeMbl TMHENHBIX YpaBHEHUIA.
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Kontponbnas padora Ne 8. Tema. KoopaunaTer u rpaduku.
Kontponbnas padora Ne 9. Tema. [Tonsarue pynkuu. JInneiinas Gynkius. KontponbHas
pabota Nel0. Tema. toroBast KOHTpoJIbHAS paboTa.
8 kiace
Kontponbnas padora Nel. Tema. KBanparusiii kopeHb. ApudmMernuecKkuiikBaapaTHbII
KOPEHb.

KonTponbhas pabora  Ne2. Tema. Crenenb C LeJblM  IIOKa3aTelieM.
CrannapTHbIi BUJ 4yncia.

KontposnbHas pabora Ne3. Tema. AnreOpamueckas npo0b.  CokparieHue
TpoOei.

KonTponbnas padota Ned. Tema. [leiicTBus ¢ anreOpandecKuMu JpoOsiMH.
Kontponbnas padora Ne5. Tema. KBagpaTHbie ypaBHEHHS.

Kontponbhas padota Ne6. Tema. YpaBHeHUs, CBOAAIIMECS K KBaJIpaTHBIM.
TexkcToBbIe 3a1a4M, CBOJAIIMECS K KBaJIpaTHBIM.

Kontponbnas pabota Ne7. Tema. Cuctembl ypaBHEHUH.

Kontponbnas paborta Ne§. Tema. UnicnoBbie HepaBeHCTBa U UX cBolcTBa. KoHTposbHas
pabota Ne9. Tema. Cuctembl HEpaBeHCTB ¢ OAHOH nepeMeHHon. KonTpoabsHas padora Ne
10. Tema. @uKIMU. YUCTOBBIE PYHKIIHH.

Kontponbnas padora Nel 1. Tema. UToroBast KoHTposIbHas paboTa.

9 kaace
Kontponbnas padora Nel. Tema. Uncna u Berancienus. KontponpHas pabora
Ne2. Tema. YpaBuenus ¢ onHoil nepemeHHol. KonTposbHas pabora Ne3. Tema.
JpoOHo-paninoHaIbHbIe ypaBHEHHUS.
Kontponbnass pabora Ned. Tema. Cuctembl ypaBHEHHUH C JByMS [€PEMEHHBIMHU.
Kontponbhas pabota Ne5. Tema. JInnelinble HepaBeHCTBa ¢ 0/1HON nepeMeHHoN. KoHTponbHas
pabota Ne6. Tema. KBaagpaTtHbie HEpaBEeHCTBA.
Konrponsnas padora Ne 7. Tema. KBanparuunas ¢pyHKIMS U €€ CBOWCTBA.
Kontponbnas padora Ne 8. Tema. Apudmerndeckas nmporpeccusi.
Konrponbnas padora Ne 9. 'eomerpuyeckas nporpeccus. KontponbHas
pabota Nel0. Tema. MtoroBast KOHTpoJibHas padoTa.

I'eomerpust
7 wmace
Kontponbnas ~ pabora Nel. Tema. OcHOBHBIE  TeOMETpUUYECKHE CBOICTBa
NPOCTEUIINX QUTYD.
KonTponbhas padota Ne2. Tema. CmexxHbIe U BepTHKaIbHbIE YIUibl. KoHTponbHas
pabota Ne3. Tema. [Ipu3zHaku paBeHCTBa TpeyroyibHUKOB. KoHTponbHas paboTa Ne4.
Tema. PaBHOOeIpeHHBIN TPEYTOJIbHUK.
Konrponsnas padora Ne5. Tema. [Tapamnensusie npsimbie. KonTponbHas
paborta Ne6. Tema. Cymma yriioB Tpeyroyibauka. Kontponbnas padora Ne
7. Tema. OKpY>HOCTb U KPYT.
KonTponbnas pabota Ne6. Tema. Mtorosas KoHTposbHas paboTa.
8 kaace

KonTponbhas padota Nel. Tema. UeTblpeXyTronbHHUKH.
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Kontponbnas padorta Ne2. Tema. Cpenssist TuHUS TpeyroibHUKa. CpeTHSSUTMHAS TPATICIIUH.
Kontponbnas padora Ne3. Tema. [Inomane TpeyroipHuKa, TapajieiorpaMmma.
Konrtponsnas padora Ned. Tema. [1nomans nogoOHbIx Guryp.

Kontponbnas padora Ne5. Tema. Teopema IIudaropa. Konrponbnas padora

Ne6. Tema. Yrasl B okpykHOCTH. KOoHTpospHas pabora Ne7. Tema. MTorosas

KOHTpOJIbHAs paboTa

9 kaace
Kontponbnas padora Nel. Tema. Pemenne TpeyroibHUKOB.
KonTponbHas padora Ne2. Tema. [Inomaau TpeyronbHuKa, 4eTblpexyroiabHuka. KonTponbHas
paborta Ne3. Tema. BekTopsl.
Kontponbnas padota Ne4. Tema. JlekapToBBI KOOPAUHATHI HA TUIOCKOCTH.
Kontpoinbnas padora Ne5. Tema. [TpaBuibHbIE MHOTOYTOJIbHHKH.
Kontposnbnas pabora Ne6. Tema. [Tnomane kpyra u ero uyacreir. KontposbHast padorta
No7. Tema. UToroBast KOHTpOJIbHAS paboTa.

BCPOHTHOCTI) H CTAaTUCTHKA

7 kaace
KonTponbras padorta Nel. Tema. [Ipencrapnenue naHHBIX.
Kontponbnas padorta Ne2. Tema. OnucartenbHas CTaTUCTHKA.
KonTponbras padora Ne 3. Tema. CiryqaiiHast U3SMEHYUBOCTb.
Kontponbuas pabora Ne 4. Tema. BeposiTHOCTh M 4acToTa CIy4alfHOTOCOOBITHSI.

8 kaace
Konrponbnas padora Ne 1. Tema. MHOecTBa.
Kontponsnas padora Ne2. Tema. BeposiTHOCTD CitydaifHOT'O COOBITHSL.
Kontponsnas padora Ne 3. Tema. CiydaiiHbie COOBITHSI.

9 kaace
Kontponbnas padora Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
KonTponbnas padota Ne 2. Tema. McnbiTanus.

Kontponsnas padora Ne 3. Tema. CiryvaiiHas BeTU4HHA.
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IIJNIAHUAPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00y4EeHUIO MaTeMaTHUKE U IIeJICHANPaBIEHHON MTO3HABATENILHON JeSITeIbHOCTH;

MOBBIILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JeSATEIbHOCTD,
TpeOYIOIIyI0 MAaTEMAaTHYECKUX 3HAHUH, B TOM YHCJI€ YMEHUE YUUTHCS y APYTUX JIIOJICH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYyallMlo, OBITb TOTOBBIM JIEHCTBOBaTh B
OTCYTCTBHE rapaHTHH yCIIeXa;

crnocobHocts obOywaromuxcs ¢ 3[IP k oco3Hanuio cBoux AepUIUTOB U MPOSBICHUE
CTPEMJIEHMSI K UX IIPEOOIECHHUIO;

CIOCOOHOCTH K CAMOPa3BUTHUIO, YMEHUE CTABUTh JOCTUKUMBIE 11€JIH;

YMEHHE pa3nyarh y4eOHbIe CUTYaI[il, B KOTOPBIX MOXKHO JI€HCTBOBATh CAMOCTOSITENIBHO, U
CUTyalluu, TJ€ CJEeIyeT BOCIOJb30BaThCA CIPAaBOYHOM HHPOpManued WiIud  JIpYyrUMH
BCIIOMOTaTeNbHBIMH CPEICTBAMU;

CTIIOCOOHOCTH EPEHOCUTD MOTYYEHHBIE B X0/1¢ 00yUCHHSI 3HAHHSI B aKTyaIbHYIOCUTYAIHIO
(TIpu pelIeHUH KUTEHCKUX 3a/1a4, TPEOYIOMIMX MaTeMaTUYECKUX 3HAHUH );CTIOCOOHOCTD
OpUEHTUPOBAThCSA B TPEOOBAHUAX U IpaBUIIAX IPOBEICHUS

MPOMEKYTOUYHOM U UTOTOBOM aTTECTALINU;
OBJIaJIcHHE OCHOBaMHU ()MHAHCOBOW ITPAMOTHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

Osnadenue ynugepcaibHblMu Y4eOHbIMU NO3HAGAMENbHOIMU OCTICHEBUAMU:

yCTaHaBJIUBATh IIPUYUHHO-CIICCTBEHHBIE CBSI3U B X0Ie YCBOCHUS
MaTeMaTU4eCKOro MaTepuaa;

BBISBJISTH NE€(ULUT JaHHBIX, HEOOXOAUMBIX Ul PEIleHUsl MOCTaBJIeHHOW3a1auH;

C TIOMOUIBIO YUUTEJIS BEIOUPATh CIIOCOO pelIeHusl MaTeMaTHYecKoi 3a1a4i(CpaBHUBATh
BO3MO>KHbIE BAPUAHTHI PEIICHNUS);

OPUMEHSITh M MpeoOpa3oBbIBATH 3HAKU W CUMBOJBI B XOJI€  PCIICHUA
MaTE€MaTHYECKUX 3a/1a4;

YCTaHaBIUBATh HCKOMOE U JAHHOE IIPU PEILICHUU MAaTEMaTUYECKOM 3a1a4k; TIOHUMATh U

HUHTEPIPETHPOBATh MHPOPMAIIMIO PA3TUYHBIX BUIOB U (HOpM
MIPEACTABIICHUS;

WITIOCTPUPOBATh pellaeMble 3a/1auu TpapuuecKuMH cxeMaMu; 3PPEeKTUBHO

3allOMUHATh U CUCTEMATU3UPOBATh HH()OPMALIHIO.

MOHUMATh M MUCIMOJB30BaTh MATEMaTHUYECKHE CPEJICTBA HATIISIIHOCTH (TpaduKu, AMarpaMmel,
TaOJINLIBI, CXEMBI U JIP.) JUIsl WJUTFOCTPALlUU, MHTEPIPETAlluH, apryMEHTAI|H.
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Ognadenue ynueepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU Ol CIEUAMU:

OpPraHU30BBIBaTh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JAEATEIBHOCTH C YUUTEIEM M
CBEPCTHUKAMH B IPOLIECCE PELICHNUS 3a/1a4;

B3aMMO/JICHICTBOBATh U HAXOJIUTH OOIIME CHOCOOBI PabOThI; paboTaTh B IPYIIE: HAXOIUTh
o01ee pemeHre 1 paspemarb KOH(QIMKTE Ha OCHOBE COTJIACOBAHMS MO3UIUHA U YU€Ta HHTEPECOB;
cirymarth napTHépa; GopMyIHpOBaTh, APryMEHTHPOBATbH OTCTAHBATh CBOE MHEHUE;

NPOTHO3UPOBATh BO3HMKHOBEHHE KOH(IMKTOB IPH HAIWYMU DPA3HBIX TOYEK 3pEHHS U
paszpemiath KOHQJIUKTHI HA OCHOBE y4€Ta MHTEPECOB U MO3UIUI BCEX YUaCTHUKOB;

apryMEHTHPOBaTh CBOIO IO3UIMI0 M KOOPAWHHPOBATH €€ C MO3MLIUSAMH INapTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PELICHNs B COBMECTHOM JIEATEIIbHOCTH;

BBINIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAaTh KAYECTBEHHOTO Pe3yibTaTa U KOOPJHHUPOBATH
CBOU JICUCTBUS C APYTUMH WICHAMH KOMaH/IbL;

OLIGHUBATh KAYECTBO CBOETO BKJIAA B OOIIUI MPOIYKT.

Osnaodenue ynugepcaipHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCMEUAMU:

CTaBUTh LIE€JIH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI JJIsl PELICHUs YUeOHBIX MaTeMaTHYECKUX
pooem;

IUIAHUPOBAaTb M OCYIIECTBIATh [JEATEIBHOCTb, HAMPAaBICHHYIO Ha pEIIEHUE 3a1ad
HCCIIEIOBATENIBCKOIO XapaKTepa.

(bopMynupoBaTh U yAepKUBaTh y4eOHYIO 3aJauy, COCTaBJIATh IUIaH U MOCJIE€A0BATENbHOCTh
JIEHCTBHIA;

OCYILIECTBIIATh  KOHTPOJIb 1O 00pa3lly M BHOCUTb HEOOXOAHWMBIE KOPPEKTHUBBI;

KOHTPOJIUPOBATH MPOIECC M Pe3ybTaT YUYCOHOW MaTEeMaTUUYECKOU
JESTEIIBHOCTH;

a/IeKBaTHO OLIEHMBATh MPaBHJIBHOCTh WJIM OIIMOOYHOCTH BBIIOJIHEHUs y4eOHOH 3a1auu, e
O00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ peIIeHMS;

CJINYaTh Coco0 JEHCTBUS U ero pe3yibTaT C 3aJJaHHBIM 3TAJOHOM C IEJIbI0 OOHAPYKEHUs
OTKJIOHEHHMU U OTJIMYHN OT 3TAJIOHA.

NpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEeILICHUH Y4eOHOH 3a/1a4H;

MOHMMATh MPUYMHBI, IO KOTOPBIM HE OBLI JJOCTUTHYT TPeOyeMbli pe3ysbTaT IeATeIbHOCTH,
OIpeJIeNIATh IO3UTUBHBIE U3MEHEHHUS U HAIlpaBlIeHUs, TpeOyroueanpHeimeil padboTsl;

PEryJarpoBaTh CIOCOO BBIPAKEHUS IMOLIUH.

INPEAMETHBIE PE3YJBbTATHBI

Pesynbrarel ocBoeHusi yuebHoro mpeamera «MaTematuka (BKJIOYas anreOpy, reOMeTpHIo,
BEPOSITHOCTh M CTAaTUCTHUKY)», paclpeleieHHble MO TojaM oOydeHus, (HOpMyTUPYIOTCS IO
MPUHIMITY 10OaBIEHUS HOBBIX PE3yJlbTaTOB OT T0/ia K TOAY, YK€ Ha3BaHHBIC B MPEABIAYIINX IO1ax
MTO3UIINH, KaK TPaBUIIO, IOCIIOBHO HE TTIOBTOPSIOTCS,
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HO YYUTBIBAIOTCS (pe3ynbTathl OUYepeHOro  roja IO YMOJNYAHUIO  BKJIIOYAIOT
Pe3yNbTaThl MPEAbIAYIINX JIET).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHWS ITIPUMEPHONPABOYEI
ITPOI'PAMMBI KYPCA «MATEMATUKA» (ITO TOJAM OBYUEHN )

OcBoenue ydeOHOTO Kypca «Martematuka» B 5—6 Kiaccax OCHOBHOM IIKOJBI JOJIKHO
o0ecrneunBaTh JOCTHIKEHHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

5 KJIACC

Yucna u eviuucnenus
OpueHTHPOBATHLCS B MOHATHUAX U ONEPUPOBATh Ha 0A30BOM YPOBHE TEPMUHAMU,CBA3aHHBIMU
C HaTypaJIbHbIMU YUCJIAMU, OOBIKHOBEHHBIMH U IECITUYHBIMU IPOOSIMHU.

CpaBHUBaTh M YIOPSAA0YMBATH HATypalbHbIE YMCIIA, CPAaBHUBATh B IMPOCTEHUIIMX CIIydasx
OOBIKHOBEHHBIE APOOH, IECATHYHBIE APOOH.

CoOTHOCUTB TOUKY Ha KOOPAWHATHOM (UHCIIOBOM) MPSAMON C COOTBETCTBYIOIIMM €M YUCIOM U
n300pakaTh HATypaJIbHBIC YK CIIAa TOYKAMU HA KOOPAWHATHOH (YMCIIOBOM )IPSIMOH.

BeinonusaTe apudpmernyeckue ACUCTBUS C HATypalbHBIMHM YHCIAMM, C OOBIKHOBEHHBIMHU
JOpoOSIMU B MPOCTEUIINX CITydasiX.

BbInmonHATE  NpOBEpKY, HPUKHUIKY  pe3yibTaTa  BBIYMCICHUH.

OxpyrisTh HaTypaibHbIC YHUCTIA.

Pewenue mexcmosuix 3a0au

Pemate TekcTOBBIE 3aauM apU(YMETHUECKUM CIIOCOOOM M C MOMOIIBI0 OPraHHM30BAHHOTO
KOHEYHOro mepedopa BCEX BO3MOXKHBIX BApHMAHTOB (IpU HEOOXOJUMOCTH C HalpaBIISIOLICH
MTOMOIIIBIO).

Pemarp 3amaum, comepkamiue 3aBUCHMOCTH, CBSA3BIBAIOIINE BEIMYMHBI: CKOPOCTb, BpEMS,
paccTosiHue; 1eHa, KOJIMYECTBO, CTOUMOCTH (TpU HEOOXOJUMOCTH C UCIOIb30BAaHUEM CIPAaBOYHOMN
uHpOpMaLUN).

Hcnonp30BaTh KpaTKUeE 3alIUCH, CXEMBI, TaOJIUIbl, 0003HAUYEHHUS [IPHU PEIICHNH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMU EIMHHUIIAMHM M3MEPEHHUS: IIEHbI, MAcChl; PacCTOSHUSA, BPEMEHH,
CKOpOCTH; BbIpa)KaTh OJHU €IMHUIIBI BEJIMYMHBI Yepe3 Apyrue (Ipu HEoOXOAMMOCTH C ONOpOoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

W3Bnekatb MHQOpPMALMIO, NpPEJCTABICHHYIO B TaOiuie, Ha CTOJIOYATOH JuarpaMmme,
MHTEPIPETUPOBATH MTPE/ICTABICHHbIE JaHHbIE, UCII0JIb30BaTh JaHHBIE IPUPEILICHUH 3a/1a4.

Haznaonan zeomempus

ITonw30BaThCs rCOMECTPUICCKUMHU TTOHATUAMMU: TOUYKaA, IpAMas, OTPE30K, JIyd,
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yroJl, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[TpuBoauTe mpuMepbl OOBEKTOB OKPYKAIOIIETO0 MHpPA, HMMEIOUIMX (OpPMY H3YYEHHBIX
reOMETPHUECKUX (HUTyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJUMOCTH 10 BU3YaJbHOM ONOPE, CBSI3aHHYIO C
yriaMu: BEpIIMHA, CTOPOHA; C MHOIOYIOJbHUKAMHU: YIOJI, BEpLIMHA, CTOPOHA, JWAroHajb; C
OKPY’KHOCTBIO: PaJNyC, JUAMETP, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMeTpUYecKre (pUrypsl Ha HEIMHOBAHHOW MKJIETYAaTON Oymare ¢
MTOMOUIBIO IUPKYJIS U JIUHENKH (T10CJIE COBMECTHOIO aHAJIN3a).

HaxomuTe AMuMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KH 3a/1aHHON JJIMHBI; CTPOUTH OKPYKHOCTb 3alaHHOI'0 pajiyca.

Hcnonp30BaTh CBOICTBA CTOPOH M YIVIOB IPSIMOYTOJIbHMKA, KBajpaTa AJs UX HOCTPOEHUS,
BBIUMCIICHUS IIJIOLIA/I1 U IEpUMETpa.

Bbruucnare nepuMmerp M IIOmaab KBaapaTa, MpSIMOYTOJIbHUKA, (UTyp, COCTaBIEHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM 4YHcCIie PUTyp, U300pakEHHBIX HA KJIeT4aTol Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUYECKUMH €IMHULAMU HW3MEPEHMs JUIMHBI, IUIOIIAJN;
BBbIpa)XaTh OJJHU €MHULIbI BEIMYUHBI Yepe3 Ipyrue (Ipu He0OXOJUMOCTH CONIOPON Ha CIPABOYHYIO
UH(OPMAIIHIO).

PacniozHaBaTh napasuienenunes, Ky0, MCIOIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA,peOpO IpaHb,
M3MEPEHUs; HAXOIUTh U3MEPEHUs Napajuiesenumneaa, Kyoa.

Bbruucnate 00béM Ky0a, mapajuienenurena Mo 3aJaHHbIM HM3MEpeHHsM (C Oomopod Ha
QJIITOPUTM Y4eOHBIX J€ICTBHIT), IOIB30BATHCS €AUHULIAMU U3MEPEHUSI 00bEMA.

Pemate HecnoXHblE 3a7jaud Ha M3MEPEHHE I€OMETPUYECKHUX BEJIWYMH B IMPAKTHUECKUX
cuTyanusx (pu HEOOXOIUMOCTH C BU3YaJIbHOW OITOPOiA).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHpOBaThCS B MOHATHUSAX U ONIEPUPOBATH HAa 0a30BOM YPOBHE TEPMHHAMM,CBI3aHHBIMU
C Pa3NUYHBIMHM BHJAMM YHCENl U CIIOCOOAMHU MX 3alMCH, NEePeXOAUTh (€CIU 3TO BO3MOXKHO) OT
OJIHOM (pOpMBI 3aITMCH YKCA K IPYTOH.

CpaBHMBaTh M YHOPSAOYMBATH LEJIble 4YHCIa, OOBIKHOBEHHBIE U JECSATUYHBIE JPOOH,
CPAaBHUBAThH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BeimonuATe  apudmernueckue JeMcTBUS ¢ HATypaJbHBIMH M LEJIBIMH  YHCJIAMHU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU, MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHUCIaMH.

BbruncnsaTe 3HaUEHUS YHMCIOBBIX BBIPAKEHUH, BBIIOJIHATH NPUKUIKY U OLICHKY PE3yJbTaTa
BBIUMCJICHUM; BBINOJHITH IpeoOpa3oBaHMsl UHCIOBBIX BBIPA)KEHWH Ha OCHOBE CBOICTB
apu(pMeTHYECKUX ACUCTBUI.

COOTHOCUTH TOYKY Ha KOOPAWHATHOM NPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM H
n300pakaTh YMClia TOUKaMU Ha KOOPJIMHATHOM MPsIMOi, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCHTH TOUKH B IpAMOyT 0JIbHOM CHCTEME KOOpAUHAT C KOOpAWHATaAMU
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3TOU TOYKH.
OKpyrJaTh IeNble Yuciia U JAeCATHYHBIC ApoOu (Mo o0pasily), HaXOIUTh MPUOIMKESHUS
qHCe.

Yucnoevie u 5yK6€HHble 8bIPAINHCCHUA

OpI/IeHTI/IpOBaTbCH B IIOHATHAX U OIICPUPOBATH HA 0a3oBOM YPOBHC TCpMUHAMU,CBA3AHHBIMU
C 3alMCBhIO CTCIICHHU 4YHMCJIa, HAXOAWUTH KBaApaT U KY6 YHrcia, BBIYUCIIATH 3HAUYCHUA HpOCTCﬁH.IHX
YHCJIOBBIX BBIp&)KGHPIfI, coACpiKalnx CTCIICHU.

ITonw3oBaThCA IIpU3HAKaAaMH OCJIUMOCTH (HpI/I HCO6XOI[I/IMOCTI/I C OHOpOﬁ Ha aJIrOpUuT™M
HpaBI/IHa), pacKiIaAblBaTh HATYPAJIBbHLIC YKUCJIa HA ITPOCTHIC MHOXUTCIIN.

Tonv308ambcsa macuimabom, COCTaBISATH TPOTOPIIMH H OTHOIIICHHSL.

Hcnonp3oBaTh OyKBBI A1 0003HAUEHUS! YHMCEI MPH 3allUCH MAaTeMaTUYEeCKUX BBIPAXKECHUH,
HAaXOJUTh 3HAYCHUS OYKBCHHBIX BBIPAKCHHM, OCYIIECTBIISISI HEOOXOIUMBIC TIOJCTAHOBKH U
npeoOpa3oBaHus (C ONOPOH Ha AITOPUTM YUCOHBIX JACHCTBUM).

Haxonuth HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pewenue mexcmoswvix 3a0au

Pemate MHOTOmIArOBBIE TEKCTOBBIE 33Ja4d apU(METHUECKHMM CIIOCOOOM C OMOpOH Ha
BOIIPOCHBIH IIJIaH.

Pemwate mpocrelimme 3amadd, CBA3aHHBIE C OTHOLIEHHEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMH; pellIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pewate 3amaun, copeprkamue 3aBUCUMOCTH, CBSA3BIBAIOLIUE BEIMYMHBI: CKOPOCTh, BpEMH,
paccTosiHUe, I1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIIBHOCTh, BpeMs, 00bEMa paloThl,
UCTIONB3Ys apu(pMeTHIecKre IeHCTBUS, OLEHKY, IPUKHUIKY; T0JIb30BaThCs €IMHUIIAMU U3MEPECHHUS
COOTBETCTBYIOIUX BEJIUYUH.

CocTtaBnsaTh OyKBEHHBIE BRIPKEHUS 110 YCIOBHUIO 331a4H ITOCIIE COBMECTHOTOAHAIH3A.

W3Briekate MHPOPMAIUIO, TTPEICTABICHHYIO B TaOMUIAaX, HA JIMHEHHOW, CTOIOYATON WiH
KpyTrOBOM JuarpamMmax, HHTEpIPETUPOBATh NPEACTABICHHBIE JAHHBIC; UCIIOIb30BaTh JaHHBIC IPU
peneHuu 3a1ay.

[TpencraBasaTh HHGOPMALHIO C TOMOIIBIO TAOIHUL, TUHEHHON U CTOIOUATON AUarpamM.

Haznaonan ceomempus

[TpuBoaNTE mpUMeEphl OOBEKTOB OKPYXKAIOIIETO0 MHpa, HMMEIOUIMX (OpPMY H3YUEHHBIX
reOMETPUYECKUX IIOCKMX U IMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PABHBIX U CHUMMETPUYHBIX
dburyp.

N306paxaTh ¢ MOMOLIbIO LHUPKYJIS, TMHEUKH, TPAaHCIIOPTUPA HAa HEIMHOBAaHHOWH KJIETYaTON
Oymare u3y4eHHbIE IUNIOCKHE FreOMeTpruiecKre (GUrypbl 1 KOHPUTypaluuu,CHMMETPUYHbBIE (PUTYPBI.

HMmeTh mpeacTaBieHUuE O TE€OMETPUUYECKUX MOHSATHUIX: PaBEHCTBO (UIYp, CUMMETpHUS, OCh
CUMMETPHUH, LEHTP CUMMETPHUH.

HaxoauTe BeNWYMHBI YIVIOB H3MEPEHHMEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aIaHHON BEJIMYMHBI, II0JIb30BATLCS IPU PELICHUU 3a4ad IPaJyCHOM MEpPOM YIIIOB; paclo3HaBaTh
Ha 4epTekKax OCTPBINA, IPAMOM, pa3BEPHYTHIN U TYIIOMN YIJIBI.
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BbruncnsaTe AMMHY JIOMaHOM, NEpUMETP MHOTOYrOJIbHUKA, I0JIb30BAaThCAd €IMHUIAMU
M3MEPEHHUS JUTMHBI, BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JITTMHBI Yepe3 IpyTrue.

Haxoauts, ucnonb3ys yepTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXK/Y JBYMsI TOUYKaMH, OT
TOYKH JI0 MPSMOM, JUIMHY ITyTH Ha KBaJIPaTHOM CETKe.

Beruncnsate miomans  QUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHHUKOB, WCIOJIb30BaTh
pazbueHue Ha MPSMOYTOJIbHUKH, Ha paBHble (UIYphl, AOCTPaWBaHHUE JO MPSAMOYTOJIbHHKA;
M0JIb30BaThCS OCHOBHBIMU €IMHUIIAMH U3MEPEHUS TUIONIAH; BEIPAXKATh OJTHU €IUHUIIBI U3MEPEHUS
IUIOLIA/IM Yepe3 pyrue (Ipyu HeoOXOAMMOCTH COMOPON Ha CIPABOYHYIO HH(POPMAIHIO).

PacrioznaBath Ha MOJENSAX W HM300paXKEHUSIX MHPAMUAY, KOHYC, HIUHAP, UCIOIB30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxath Ha KJeTyaToi Oymare MpsiMOYToJIbHBINA apasuieenunel.

Bbruncnsate 00bEM NMPSAMOYTONBHOIO Mapajuiesenunena, Kyda, moiab30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEpeHHsI 00bEéMa; BhIpaXaTh OJHH CAMHUIIBI M3MEpEeHHs] 00béMa depes apyrue (c
OIOPOH Ha CTIPAaBOYHYIO HH(POPMAIHIO).

Pemate HecnoxHbIE 3a/ladyd Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH B MPAKTHUECKUX
cUTyanusx (pu HEOOXOAUMOCTH C BU3YaIbHOMN OMOPOH).

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS [TIPUMEPHONPABOYEI
I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYYEHU )

OcBoceHme y4eOHOTO Kypca «Anredpa» Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus JOJKHO
o0ecreunBaTh JOCTHIKEHHUE CIIEAYIONUX MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB:

7 KJIACC

Yucna u eviuucnenus

BoinonHsATe, coueras YCTHbIE M NUCbMEHHBbIE TNPUEMBI, apupMETHUYECKHe IEHCTBUS C
palMOHaIbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHuss YUCIOBBIX BBIPAKEHUN; MPUMEHATH pa3HOOOpa3Hble CHOCOOBI U
OpUEMBl  BBIUMCIIEHUS 3HAUEHHH JPOOHBIX BBIPAKEHMH, COIEpKALUIMX OOBIKHOBEHHbBIE U
JeCSITUUHBIE 1POOH.

[Tepexoauth OT 0oaHOM (oOpMBI 3amMcU 4YUCeN K JApyroi (mpeodOpa3oBbIBATh AECATHUHYIO

Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO AECATHYHYIO JIpoOb). CpaBHMBATh U YHOPSIOYMBATH
paloHaIbHbIE YHCA.

OxpyrisTh yucna.

BBINOMHATE NPUKUAKY M OLIEHKY PE3yJIbTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUNYHUCIOBBIX
BBIPAKCHUM.

BbInomHATE AEHCTBUSA CO CTENIEHAMH C HATypaJIbHBIMU I10Ka3aTesAMU (C OTIOpOHA
CIIPaBOYHYIO HH(POPMAIIHIO).

[TpuMeHsTh MPU3HAKU JIETMMOCTH, Pa3Io’KeHHUE HAa MHOXHUTENIN HaTypalbHbBIX
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YHUCCJI.

PemraTs HpOCTGfIH.IPIC IMPAKTUKO-OPUCHTUPOBAHHLIC 3aJda4du, CBA3aHHBIC C OTHOHLICHUEM
BCJIMYHH, TPOIIOPIHUOHAIBHOCTBIO BCIIMYHH, IIPOUCHTAMU,; UHTCPIIPECTUPOBATL PE3YyJIbTAaThl PCIICHUA
3aaa4 C y‘IéTOM OrpaHquHHﬁ, CBSI3aHHBIX COCBOMCTBaAMHM paccMaTpuBaCMbIX 00BHEKTOB.

Anzebpauueckue eviparcenus

OpueHTUpOBaTbCSI B TOHATHUAX M OINEPUPOBATH Ha 0a30BOM YypOBHE aire0panyeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoauts 3HaueHns OyKBEHHBIX BBIPAXKEHUN MPH 3a/1aHHBIX 3HAYEHUSIX [TEPEMEHHbIX.

BrImonHsaTe MpeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOWICH MPHUBEIACHUEM MOJO0HBIX
cllaraeMbIX, PaCKpbITUEM CKOOOK.

BhITIONHATE yMHOKCHHE OJHOWIEHA HA MHOTOWIEH W MHOTOWICHAa HAa MHOTOWICH,
NpUMEHITh (OpMysbl KBaJIpara CyMMbl U KBaJgpara pa3HOCTU (C ONOpOM Ha CIPaBOYHYIO
UH(OPMAIIHIO).

OcylecTBISATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTENM C TIOMOIIbIO BBIHECEHHUS 32
CKOOKHM OOIIEero MHOXHUTENS, TPYIIHUPOBKH CJAaraeMbIX, MPUMEHEHHS (OPMYN COKPAIEHHOTO
YMHOXEHHSI (C OMOPOi Ha CIPaBOUHYIO HH(POPMAITHUIO).

[TpumeHsTh MpeoOpa3oBaHKsl MHOTOYWICHOB ISl PEIICHHS Pa3IMIHBIX 3a7a4 U3MATEeMAaTHKH,
CMEXKHBIX MTPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpaJbHBIMU IOKa3aTEJAMU JJis IpeoOpa3oBaHUs
BBIp@XEHUI (C OMOPOI HAa CIIPABOYHYIO HH(DOPMAILIHIO).

Ypaeuenus u nepasencmea

Peware nMHENHHBIE ypaBHEHUS C OAHOW NEPEMEHHOW, NPUMEHSs MPAaBWIA MEPEX0aa OT
HCXO/IHOTO YPaBHEHMS K PaBHOCHIILHOMY eMy. [IpoBepsTh, sIBIIsSETCS TMYNUCIO KOPHEM YpaBHEHHUS.

WmeTs npeacraBiaeHue o rpauueckux MeTo/1ax MpHU PEeIIeHUH JIMHEHHBIXYPaBHEHUN U UX
CHCTEM.

[TonGupare  mpuMepsl  Map 4YHUCEN,  SIBISIFOIIMXCS pelieHueM  JMHEWHOTo
YpaBHEHHUS C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOpJAMHATHOM MJIOCKOCTU TpauK JIUHEHWHOIO YpaBHEHMSI C IBYMs
MEPEMEHHBIMMU; MOJIb3YSICh IPauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucreMbl OBYX JIMHEMHBIX YpaBHEHHUH C JIByMS NEPEMEHHBIMH, B TOM YHCIE
rpaduyecku (c onopoi Ha aJrOPUTM Y4E€OHBIX JIEHCTBU).

CocraBnsTh (Iocie COBMECTHOTO aHallu3a) M pellarh JUHEHHOe ypaBHEHUE WM CUCTEMY
JUHENHBIX YPAaBHEHUH IO YCJIOBHIO 33Ja4M, MHTEPIPETUPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4y NOJIY4EHHBIA pe3yibTarT.

Koopounamut u zpagpuxu. @ynkyuu

N300paxaTb Ha KOOpAMHATHOM MpPsIMOM  TOYKHM, COOTBETCTBYIOIIHME  3aJJaHHBIM
KOOp/AMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl; 3alKMChIBATh YHCIOBbIE TPOMEXYTKH Ha
anreOpanveckoM sI3bIKE.

OTmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWHATaM; CTPOUTH
rpaduku uHeHHbIX QyHKIUA. CTpouTs rpaduk GyHkmmu Y = KX + b,

OnuceiBaTh € TMOMOIIBIO (DYHKIMHA M3BECTHBIE 3aBHCUMOCTH  MEXKAY
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BeMMYMHAMU (10  QJITOPUTMY y4YEOHBIX JEHCTBUI): CKOPOCTh, BpEMs, pACcCTOSHUE, IIEHA,
KOJIMYECTBO, CTOUMOCTh; IIPOU3BOUTEIBHOCTD, BpeMsi, 00bEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.
[Tonumate rpaduyeckuii crnoco® MpencTaBICHUS W aHaIW3a WHGOPMALMU; U3BIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEeaTbHBIX IPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u évtuucienus

Hcnonb3oBaTh HayallbHbIE MPEACTABICHHUS O MHOXKECTBE JCHCTBUTENBHBIX YHUCEN IS
CpPaBHEHUsS, OKPYIVICHHS W BBIYMCICHUN, HW300pakaTh JICHCTBUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJAMHATHOM IIPSIMOA.

[IpuMeHATh TOHITHE apU(PMETHUECKOTO KBaJIpaTHOTO KOPHS; HAXOAWTh KBaIpaTHBIC KOPHH,
WCIIONB3Yysl TPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIMOJHATH MPOCTEHIINE MpeoOpa3oBaHuUs
BBIpQXXEHUH, COIepKAIUX KBAJpaTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJBIIMX M MaJIbIX YKCET C TOMOIIBI0 JIECATHYHBIX APOOEH u
crenenert yucia 10.

Anzebpauueckue eviparcenus

[IpuMeHSATh TOHATHE CTENEHH C IIeJBIM II0Ka3aTelieM, BBINOIHATh IPEOOpa30BaHUS
BEIPQKCHHUH, COJIEp)KAIlMX CTEMEHU C IIeTbIM TOKa3aTelieM (C HCIOJIb30BAHUEM CIIPABOYHOM
nHpopManun).

BBITIONTHATE HECIIOKHBIC TOXKICCTBCHHBIC MPEOOPA30BAHMS PAIIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IIPABUJI JICHCTBUI HAaJl MHOTOWICHAMHU U aJreOpandecKuMH JIPOOSMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKHUTEIIN.
[TpuMeHsTh NpeoOpa3oBaHus BbIPAXKEHUH ISl pEIICHUs PAa3IMYHBIX 337a4 U3 MaTEeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaTbHOMN IIPAKTUKH.

Ypasnenus u nepasencmea

PemaTs nuHeliHble, KBaJipaTHbIE ypaBHEHUS (C UCIOIb30BAaHUEM CIIPAaBOYHOMN MH(OpMALINN)
U palMOHAJIbHBIE YPAaBHEHUSA, CBONAIIMECS K HHUM, CHCTEMbl [BYX YPaBHEHUH C JABYMs
IIEPEMEHHBIMHU.

IIpoBoaUTE MPOCTEHIINE HUCCIEAOBAHUSA YPABHECHUN M CUCTEM YPaBHEHUM, B TOM YHCIE C
MIPUMEHEHUEM TpapUuecKHuX NpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHME WM CHCTEMaA
ypaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.) C OMOPON Ha aJrOpUTM y4EOHBIX AEHCTBHIA.

[Tepexoaute OT cnOBECHOH (HOPMYIMPOBKM 3amaud K €€ anreOpandeckol MoJenu ¢
IIOMOILIBIO COCTaBJICHUS YPABHEHUS WIA CUCTEMBI YPaBHEHUU, THTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4X ITOJIy4eHHBIA PE3YNIbTaT.

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH; pELIaTh JMHEHHBIC
HEpPAaBEHCTBA C OJIHOM TMepeMeHHOW U MX CHCTEMbI; JaBaTh TIpadUUECKy0 WILTIOCTPALIMIO
MHOX€ECTBA PEIICHHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OnepupoBaTh Ha 0a30BOM YpOBHE (YHKIIMOHAIBHBIC TIOHATHS U S3BIK (TEPMHHBI,
CHUMBOJMYECKHE 0003HAUEHUS); ONpPEACTATh 3HAYeHHE (YHKIMM MO 3HAYCHUIO apryMEHTa;
orpenenaTh cBorcTBa GyHKIMY 1Mo € rpaduky.

CTpouTh rpah MKy SIeMEHTapHBIX ByHKIMiA Biga , Y = X5, Yy =X,y =+x ,y=

k; onmuchIBaTH CBOMCTBA YMCIIOBOM (PYHKIUU 10 €€ rpaduKy (mpu HEOOXOJMMOCTH C
X

HAIPAaBIISAIONIEH TOMOILBIO).

9 KJIACC

Yucna u evtuucienusn

CpaBHUBaTh U YIOPSAA0YMBATh PAllMOHAIbHBIE U HPPALMOHAIILHBIE YHCIIA.

Beinonuate apudmMeTnueckue IEHCTBUS ¢ pallMOHAIbHBIMU YHCIIAMH, COYETasl YCTHBIE U
IIACbMEHHBIE ITPUEMBI, BBIITOJIHATH BBIYMCIICHHS C UPPALMOHAIbHBIMH YHCIIAMHU.

HaxonuTh 3HaueHus CTENEHEH C LENbIMU MOKAa3aTeNIIMA U KOPHEH; BBIYMCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OkpyrisTh JEHCTBUTENBHBIE YMCIA, BBINOIHATH IMPUKUAKY pE3yJbTaTa BbIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPAKCHUM.

Ypaeuenus u nepasencmea

Pemiate nuHeliHbIe M KBaipaTHbIE YpaBHEHUs, YpaBHEHUs, CBOASIIMECS K HUM, [TpOCTeHIIe
IpOoOHO-pallOHAJIbHbBIE YPABHEHUS.

Pemate mpocTteiiimye cucTeMbl IBYX JIMHEHHBIX YpaBHEHUH C JIByMsl HNEPEMEHHBIMH U
CHCTEMBI IBYX YpaBHEHHH, B KOTOPHIX OJHO ypaBHEHHE HE SIBJSCTCS JIMHEHHBIM (TI0 BH3YaJIbHOM
orope).

Pemate mpoctednme TEKCTOBBIE 3aJadd aireOpandecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUs YPaBHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUH C IByMsI IE€PEMEHHBIMHU.

IIpoBouTE IpOCTENIIME UCCIEAOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHHMH, B TOM YHCIE C
pPUMEHEHHEM TrpaUiyecKux NpeicTaBiIeHui (yCTaHABIUBAaTh, UMEET JIM YpaBHEHHE MJIM cHCTeMa
YpaBHEHH PELICHHUS, €CIIH UMEET, TO CKOJIBKO, H TIp.).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHble HEPAaBEHCTBA; H300pakaTh pellIeHUe
HEPaBEHCTB Ha YHCIIOBOM MPSIMOIL, 3aITMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucremMbl TMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE KBAIPATHOE
HEPaBEHCTBO; M300pakaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB Ha YHCIOBOW IPSMOM, 3alUCHIBAThH
peleHue ¢ MOMOLIbI0 CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPH PEIICHUH PA3TUYHBIX 33/1a4.

Dyukyuu

Pacnio3HaBath GyHKIMH ~ M3y4YeHHBIX  BHUJOB. [loka3piBaTh  CXEMaTHUYECKH
pacnojokeHne Ha KOOPAMHATHOW TIOCKOCTH rpadukoB pyHkuuni Buaa: y = kx, y = kX
9 3 - B 3aBHCHMOCTH OT 3HAYeHUH
+b ,y=a" + bx +c,y = x°, y = VX, y =k
KO3 QHIIMEHTOB; ONUCHIBATH CBOMCTBA (PYHKIIUA.

Crpouth U H300paxarb CXeMaTHU4YeCKH TIpadUKU KBAaJPAaTUUYHBIX (QYHKIUH,

40



OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (PYHKINH 1O UX TpaduKam.
PacriosnaBath KBajpaTnuHyto (GyHKIHIO 10 GOpMyIe, IPUBOIUTH IPHUMEPHI KBaIPaTUIHBIX
(GyHKUIMN U3 peabHOM KHU3HH, (PU3UKU, TECOMETPUH.

Apugpmemuueckan u ceomempuueckasn npozpeccuu

Pacno3naBare apudMeTHUECKyr0 U T€OMETPHUECKYIO MPOTPECCHH IpU pasHbIX crocobax
3aJlaHusl.

BhITIONHATE BBIYHUCICHUSI C HCIONB30BaHHEM (opMysn N-To uieHa apuMeThyecKkor u
reOMETPUYECKON MPOrPECCUil, CyMMBI TIEPBBIX N WICHOB (C ONOPO# Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pemarp 3anaun, cBA3aHHbBIE C YMCIOBBIMH IOCJIEI0BATEIILHOCTSIMH, B TOM YHUCIIE 3aJ]a4l U3
peasbHOM JKU3HHU (C UCTIOIb30BaHUEM KAIbKYIATOPA, HU(PPOBBIX TEXHOIOTHIA).

[IJIAHUPYEMBIE TTPEJMETHBIE PE3VJIbTATHI OCBOEHMS ITPUMEPHOI PABOUYEN
I[TPOI'PAMMBI KYPCA «'EOMETPUA» (11O T'OAAM OBYUYEHN)

OcBoenune yqe6Hor0 Kypca «reOMeTpI/IH» Ha YPOBHC OCHOBHOI'O O6IJ_[CFO O6pa3OBaHI/IH
JOJIDKHO o0ecreynBaTh AOCTHIKCHUC CIICAYIOIIHX MPEAMCTHBIX 06p330BaTeJII>HI)IX PE3YIbTATOB!

7 KJIACC

PacriozHaBaTh M3ydeHHblE TIE€OMETPUYECKHE (DUIYphl, ONPEAENATh WX B3aUMHOE
pacrioyio’keHue, n300pakaTb reOMeTpU4ecKrue (GUrypshl; BBIMOIHATh YEPTEXKH M0 YCIOBUIO 3ajauu.
W3mepsATh NMHEHHbIE U YIJIOBbIE BEIMYMHBI. PemiaTe 3a1auv Ha BBIYHUCICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenatp rpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYHH TPEJAMETOB B pEAIbHOW KHU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuuaTh pazMepbl 3TUX 00BEKTOB HOMOPSAAKY BEIMYHUHBI.

CrpouTh 4epTe’ku K NeoMeTpUYEeCKMM 3ajjadyaM (C MCIIOJIb30BAaHHEM CMBICIIOBON OIOPBI:
HaBOJAIIIKE BOIIPOCHI /WU aJIrOpUTMa y4eOHBIX JIeHCTBUH).

[Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIOIb30BaTh MPU3HAKH U CBOICTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1au.

IIpoBoguTh JOKA3aTENBCTBA HECIOXKHBIX TIEOMETpHUYECKHX TeopeM. [lonbp3oBaThbes

MpU3HAKaMU PAaBEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHHUKOB,

CBOMCTBOM MEIMAHBI, MPOBEIEHHOW K TMIIOTEHY3€ MPSMOYIOJIBHOTO TPEYTOJIbHHMKA, B PELICHUU
reoOMEeTPUYECKHX 3a/1a4 (C UCTI0JIb30BaHNEM 3pUTENIbHOM HATTISIAHOCTH U/ UITUBEpOaIbHON OTOPHI).

OnpenensaTs NapaiielbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00Opa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapauieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroi IMPsIMOM.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOoAMTH BBIYMCIEHUS M HAaXOIUTh YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHS YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
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MHOTOYT'OJIbHUKOB, CBOICTB yTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHUH IBYX MapasuIeIbHbIX MPSIMBIX
cekymieil. Pemarh npakTudeckue 3a/1adyu Ha HaXOXJACHUE YTIJIOB.

HmeTh mpecTaBieHre O OHITHE TEOMETPUIECKOTO MECTA TOUEK.

DopMynupOBaTh OMPEACIICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHaMeTpa OKPYKHOCTH,
MOJIb30BAThCSl X CBOWCTBAMH. Y METh IPUMEHSTh 9TH CBOMCTBA MPU PEIICHUU 3a/1a4.

OpueHTHPOBAThCS B TOHATHSAX: ONKCAHHAS OKOJIO TPEYroJbHHKA OKPYKHOCTh, IEHTP
OMMMCAaHHOW OKpykHOCTH. OrnepupoBaTh Ha 0a30BOM ypoBHE (akTaMH O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA MEPECEKAIOTCSl B OJHON TOYKE, M O TOM, YTO CEPEINHHBIC MEPIICHANKYISPHI K
CTOpPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B OJHOM TOUKE.

OpueHTHpOBAaThCS B MOHATHAX W OIEPUPOBAaTH HAa 0a30BOM YpPOBHE: KacaTelbHas K
OKPY>XHOCTH, TeOpeMa O MePHeHAUKYISIPHOCTH KacaTeIbHOW M paanyca, MPOBEAEHHOTO K TOYKE
KacaHwUsl.

HMeTh TpencTaBiICHHE O MPOCTEHIINX TEOMETPUUYECKUX HEPABEHCTB, UX MPAKTHUYECKOM
CMBICIIC.

[TpoBOAWTH OCHOBHBIE T€OMETPUICCKHIE IIOCTPOCHHS C IIOMOIIBIO IUPKYJIS U JIMHCUKH.

8 KJIACC

Pacnio3snaBath OCHOBHBIC BHUIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI, IOJb30BATHCS HUX
CBOMCTBAMHU IMPH PEIICHUU T€OMETPUUYECKUX 3a/1a4.

OpueHTHPOBaTHCS B MOHATUH — TOYKHU MEPECEUCHUSI MEIMaH TPEYroJibHUKA (LIEHTpa Macc) B
pelIeHnH 3a1au.

Bnaners monsiTueM cpeAaHel JIMHUM TPEYroJIbHUKA U Tpamneluu, MPUMEHSITh UX CBONCTBA
IIPU PEIIeHUHU MPOCTEUIINX TeoMeTpudeckux 3anad. Mmets mpeacraBnenue o teopeme daneca u
TeOpeMe O MPOMOPIMOHATIBHBIX OTpe3KaX, MPUMEHATh MX IS PEHICHUs] MPAKTUYECKUX 3amad (C
OTIOPOM Ha 3PUTENBbHYIO HATTSAHOCTB).

[IpuMeHsATh TMPU3HAKU MO00USI TPEYTrOJILHUKOB B PEIICHUH HECIOXKHBIX T€OMETPUUECKHUX
3azay.

[Tonp3oBatbes Teopemoit [udaropa s pemeHus reOMETPUUECKUX U MTPAKTUUECKHUX 3a/1ad.

Brnagete NOHATHUSAMHM CHHYycCa, KOCMHYCa W TaHI€HCAa OCTPOro yrjia MpsIMOYrOJIbHOTO
TpeyrosibHUKa. [lob30BaThCS JTHUMH TMOHATUSAMH [JISl PEHICHUS NPAKTUYECKUX 3anad (mpu
HE0OXOIMMOCTH C OMIOPOM HA aNTOPUTM MPABUTIA).

BeruucnsaTe (paznuyHeiME criocobaMu) (C OMopoil Ha CIIPaBOYHYIO WH(GOPMAITUIO) TUIOIIAIb
TpEeYroJbHUKA U IIOMAAN MHOTOYTONBHBIX (QUTYD (TMONB3YSCh, Te HEOOXOANUMO, KaTbKYIATOPOM).
[IpuMeHATH MOTyYeHHbIE YMEHHS B TPAKTUUYECKHUX 3a/1adax.

Brnagets NOHATHSAMH BIOMCAHHOTO M LEHTPAJIbHOTO YIJIA, MCHOJB30BaThb TEOPEMBI O
BIMCAHHBIX YTJIaX, yIiax MEXIY XopJamMu (CeKyIIMMH) U yIiie MEeXIY KacaTeIbHON U XOpAoH npu
pelIeHNU TPOCTEUIINX T€OMETPUUECKUX 3aad.
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Bnanerp moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOICTBA OMHMCAHHOTO
YeThIPEXYTOJIbHUKA NP PEIICHUU TPOCTEHIINX 3a/1a4.

[IpyMeHsTh TMOJIyYeHHbIE 3HAHMSI HAa NPAKTHKE — CTPOUTH MaTeMaTHUYeCKHE MOJAENU s
3a/la4 peallbHOM JKU3HH U TPOBOJIUTH COOTBETCTBYIONIUE BBIYUCIICHUS C IPUMEHEHHUEM MOI00US U
TPUTOHOMETPHH (II0JIb3YACH, T1Ie HEOOXOINUMO, KaJIbKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (QYHKLIUU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO pa3InYHbIE
JJIEMEHTHl MPSAMOYIOJIBHOTO TPEYroJbHUKA («PELIEHHE TMPSAMOYIOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KaIbKYIIATOPA) JUIMHBI U YIJIbI U1 HETaOIUYHBIX 3HAYCHUH.

[Tons3oBatbest (popMynaMu MPUBENEHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
JUI1 HAaXOXKAEHUS COOTHOLICHUH MEXIy TPUIOHOMETPUYECKHMH BEJIMYMHAMHU (C ONOpOil Ha
CIPAaBOYHYIO HH(OPMAILIHUIO).

Mcnonb30BaTh TEOPEMbl CUHYCOB UM KOCHHYCOB JUISl HAaXOXJEHUS PAa3JIUYHBIX 3JEMEHTOB
TPEYrojbHUKa («pELIEHUE TPEYroJbHUKOB»), MPUMEHATh HUX NPU PELICHUH MPOCTEHIINX
reOMETPHUECKUX 3a]1ay.

Brnaners nonstusMu npeoOpa3oBaHUs 1MOA00HS, COOTBETCTBEHHBIX 3JIEMEHTOB HOJOOHBIX
¢uryp. Ilonb3oBarbcsi cBOWCTBAMM 1MOA0OMS MPOU3BOJIBHBIX (UIYp, YMETh BBIYUCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOMOOHBIX (Guryp (10 alropuTMy Y4eOHBIX AeHCTBHIA). [IpuMeHATH CBOICTBA
1o/100us B IPAaKTUYECKUX 3aJauyaxX. Y METhIIPUBOAUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKpYXKaroIeM
MHUDE.

[Tonp3oBaTbess TeopeMaMu (IO BH3YyalbHOH ONOpE) O IMPOU3BEICHUU OTPE3KOB XODPI, O
IIPOU3BEJCHUH OTPE3KOB CEKYIIHX, O KBaipaTe KacaTeabHOM.

[Tonp3oBaTbcss BEKTOpaMM, IIOHMMaTh HX TI€OMETPUYECKUH U (U3MYECKHi CMBbICIH,
IPUMEHITh MX B PEUICHUM TIE€OMETpPUYECKUX M (u3NyYecKuX 3ajad. [IpumeHsTh ckanspHoe
IIPOU3BEICHNE BEKTOPOB AJIs HAX0XKI€HUS JAJIUH U YTJIOB.

[Tonb30BaTbCcs METOJOM KOOpPAMHAT HAa IIJIOCKOCTH, MPUMEHSITh €ro B pelIeHUun
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

Brnagerp MOHATHAMU NPaBUJIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JYyTH
OKPY>KHOCTH U paJIuaHHON MephbI yIJia, yMEeTh BRIYUCIIATH IJIONIAIb Kpyrau ero yacteit (¢ onopoi Ha
CHpaBOYHYIO HH(popMalnio). [IpuMeHATh noydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

HaxonuTte ocu (WM LEHTPHI) CUMMETpUH (GUTYp, NPUMEHSTHh JABMKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[TpuMeHATh MOJIyYE€HHBIE 3HAHMSI HAa NPAKTHKE — CTPOUTH MaTeMaTHYECKHE MOAEIU s
3aJ1a4 peasibHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOLME BBIYMCIEHUS C IPUMEHEHHEM N0100Us U
TPUTOHOMETPUUYECKUX (PYHKUUH (TI0JIB3YSCh, I71€ HEOOX0AUMO, KAIBbKYISATOPOM).
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IIJIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHIS ITIPUMEPHOIPABOYEI
I[TPOI'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTUKA» (110 'OJAM OBYYEHM)

IIpenmeTHbIE PE3YNBTATBI OCBOCHMS Kypca «BeposSTHOCT M CTAaTUCTHKa» B 7 Kilaccax
XapaKTEPU3YIOTCS CAEAYIOIUMU YMEHUAMH.

7 KJIACC

Uurare wHPOpMAIMIO, TPEIACTABICHHYIO B TaONMIAX, HA JMarpaMMax; TMpPEJCTaBIATh
JaHHBIC B BHUJE TaOJUWIl, CTPOUTH IUarpaMmbl (CTOJOMKOBBIC (CTOJOYATHIE) M KPYTOBBIE) IO
MaccHBaM 3HAYCHHI (C UCIIOTH30BAaHUEM 3PUTEIHHON HATIISTHOCTH W/WJIH BepOaIbHOM OTIOPHI).

OnuceiBaTh W HMHTEPIPETUPOBATh pEaJbHBIC YHCIOBBIC JaHHBIC, IPE/ICTABICHHBIC B
TabauIaX, HAa JUarpaMMax, rpadukax.

OpueHTUpOBaThCS B MOHATUSAX M ONEPUPOBATh UMU Ha 0A30BOM YpOBHE:Cpe/IHEee
apudmernueckoe, MearaHa, HauOOJIbIIICe U HAMMEHbIIIEe 3HAYCHUS, pa3Max. ImMeTh
MPECTaBICHHUE 0 CIy4alHOH  W3MEHYHMBOCTHU Ha TpUMepax  IIeH,
(U3HYECKUX BEIMYUH, aHTPOMIOMETPUICCKUX ITaHHBIX; UMETh MPEICTABICHHUE O

CTaTUCTUYECKON YCTONYMBOCTH.
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TEMATHUYECKOE INTAHUPOBAHUE

Temaruueckoe IUIAaHUPOBAHUC U KOJIMYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka)KﬂOfI TCMBI yqe6H0r0 nmpeameTa

«Matemaruka» I[IpumepHoil amanTUpPOBaHHOW OCHOBHOW 00pa3oBaTENbHON NPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYarOUIMXCS C
3aJIepKKON TCUXUYECKOTO Pa3BUTHs, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pazzenoM IIpumepHoii paboueli mporpaMMel y4eOHOTo mpeamera
«MaremaTHka» 00pa30BaTEIbHONW MPOrpaMMbl OCHOBHOTO obmiero oOpasoBanus. IIpu strom OpraHusanusi BmpaBe cama BHOCHUTh W3MEHEHHS B
coJiepKaHUe U paclpesielieHne yueOHOro MaTepuaia 1o rogaMmo0y4eHus, B OCIeJ0BATEIbHOCTh U3YUEHUsI TEM U KOJMYECTBO YaCOB Ha OCBOCHUE
KOKIOW TEMBI, OINpEAeNiCHUEe OpraHu3aluoHHBIX (GopMm o0ydeHuss u T.m. OOOCHOBAaHHOCTh JAHHBIX W3MEHEHUH OIpenesieTcss BBIOpAaHHBIM
oOpa3oBatenbHON opranuzanuet YMK, unanBuayalibHbIMU NCUXO(U3NYECKUMU OCOOCHHOCTSIMM KOHKpeTHBIX oOywaromuxcs ¢ 3IIP, crenensio
YCBOCHHOCTU HMU y‘I€6HI)IX TEM, PCKOMCHAALUAMH 110 OT60py n ajganTanuu y‘~IC6HOFO Marcepuajia 1Mo MareMaTHuKE, IMMPCACTABJICHHBIMU B

IlosscHUTENLHOM 3aUCKe.

5 kmace (ne menee 170 4)

HazBanue
pa3naena (TemMbl)
Kypca (4uciao

OcHoBHOE coicpiKaHue

OcHoBHbBIE BHIbI €ATEJIbHOCTH 06yqa1011mxcn

4acoB)
HarypanbHble Hecarnuynas cucrema cuuciieHus. Psan HarypanbHbIX 4ucell.|UuTarbh, 3anMcbIBaTh, CPAaBHUBATHL HATypAJIbHBIE YHUCHA;
qucaa. deiictBust ¢ |Harypansubiit psn. Yucno 0. HaTypanbHble yncna Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO00B YIIOPSIOYMBAHUS
HATYPaJbHbIMH nuHaTHOW mipsimoil. CpaBHEHWE, OKPYIJICHHE HATYPaJIbHBIX |UYUCE.
Y CJIaMU YHCEIL. HN300paxaTh KOOpAMHATHYIO NPSIMYyI0, OTMeYaTb YHCIIa
(43 4) ApHdMeTHUeCKHE JICHCTBHA ¢  HATypadbHBIMH  unciamu. |TOUKaMH Ha KOOPJMHATHOH NPAMOH, HAXOAMTE KOOPJAMHATHI

CpolicTBa HyNsl NpH CJIOXKEHUM W -yMHOXXEHHUH, CBOICTBa
eQuHuIBl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETaTEeIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpedenumenbHoe C80UCME0 YMHOICEHUSL.

TOYKH.
HccnenoBath cBoiicTBa HaTypaiabHOTO psiza, uucen 0 u 1 mpu
CIIOKEHUM U YMHOXKXEHUH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Jlenumenu u Kpamwuble YHCIA, PA3JIOKEHHUE 4YUCIA Ha
MHOXHUTeH. Jlenmenue ¢ ocratkom. IIpocTeie M cocraBHBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CrerneHb ¢ HaTypaJbHbIM [10KA3aTEIIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIMA.

Pemienne TeKCTOBBIX 3a/1a4 HA BCe apupMETUUYECKHE JeHCTBUS,
Ha JABUKEHUE U MOKYTIKU.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BeinonHaTs apudmerndyeckue NEHCTBHSA C HATYPAJIbHBIMU
YKCJIaMHU, BBIYMCIATH 3HAUYCHUS YHUCIIOBBIX BBIPAXKCHUM CO
cKkoOKkamu 1 0e3 CKOOOK.

3anuchIBaTh NIPOU3BEICHUE B BUJE CTECIICHU, YMTATh CTCIICHH,
HCIO0JIb30BATh TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KAa3aTelnb),
BBIYMCJSITh 3HAYEHUs] CTENEeHEH Ipu HEoOXOAUMOCTH C
BHU3YaJIbHOW OMOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHU YHMCIIOBBIX
BBIPQXCHU, NMpeaaratb ¥ NPUMEHATh NPUEMBI NPOBEPKHU
BBIYMCIICHU.

Hcnonp30BaTh IpU BBIYUCICHUSAX MepeMecTUTelbHOe W
coyeTarejbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKeHHs,
pacnpedenumenvroe ce0UCME0 YMHOMICeHUA; HOPMYTUPOBATH
U TNPUMEHSATh IpaBWiia NpeoOpa3oBaHUsl  YHCJIOBBIX
BbIPa;KEHM I HA OCHOBE CBOICTB apu(MeTHYECKUX JAeCTBUI
NP He00XO0AMMOCTH C HANIPABJISIONIeil TOMOIIbIO.
@®opMyJIMpOBaTh ONpeNeJeHUusl JEIUTeNlss M KpaTHOro (c
OIOPO¥ Ha AJITOPUTM IIPABUJIIA), HA3BIBATh JEJIUTEIN U KpAaTHBIE
Ylclia; PAacHmo3HABaTh IPOCTbIE M  COCTaBHBIE YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM IpaBHJa); MPUMEHSATH
AJITOPUTM Ppa3JIOKEHUs 4YHCIAa Ha IPOCTbIE MHOXHUTEIN;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacniozHaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPO Ha oOpaserl.

Pemiath TekcToBbIE 3a7auM  apUPMETUYECKUM CIIOCOOOM,
HCI0JIL30BATh 3aBHCHUMOCTH MEX]y BEJIMYMHAMHU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIUYECTBO, CTOMMOCTb U JIp.) MpHU
HEO0OXOJIUMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHOI MH(pOpMauu:
aHAJM3HPOBATH TEKCT 3a7auu, nepeGopmMyIHpoOBaTh YCIOBUE,
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U3BJIEKATh HEOOXOIUMBbIE  JaHHBIE, YCTaHABJIUBATD
3aBUCUMOCTH MEXJy BEJIMYMHAMHU IIPU HEOOXOIUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

MoaeanpoBaTh XOJ PELICHHs 3aJa4d C IOMOILBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTh, pa3dupaTh pa3iMuHblE pELICHUS, 3alUCU
pELICHU TEKCTOBBIX 3a/1a4.

C noMowbI0 meAarora OLEHMBATDH IIOJYYEHHBIH PE3yJIbTAaT,
OCYLIECTBJATh  CaMOKOHTPOJb,  IIPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMTh OLIMOKU.

Pewamv 3a0auu ¢ nomowipio nepebopa ecex 603MONHCHBIX
6apuanmos.

3HAKOMUTBCS € HCTOPHUEH Pa3BUTUSA apU(PMETHKH.
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Harasignas
reomerpus. Jinnun

Ha IIJIOCKOCTH
(12 )

Touka, npsimMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue IJIvHbBI
OTpe3Kka, METPUYECKHE €IWHUII U3MEPEHUs  JUIMHBI.
OKpy’>KHOCTb U KpYT.

[TpakTaeckas pabota «I[locTpoeHue y30pa U3 OKpyKHOCTEH».

VYron. Ilpsmon,
W3mepenue yrios.

OCTpBIM, TYyNOW W PpPAa3BEPHYTHIA YIVIBL

[TpakTuueckas padora «IlocTpoenue yriosy.

PacnoznaBarp Ha yeprexax, pPHCYHKax, OINHMCBHIBATD,
UCIOJb3Ysl TEPMHUHOJIOTHIO, M HM300paskaTb C IIOMOUIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOIUMOCTH  T10
BU3YaJIbHOW OIOpE): TOYKY, MHpPSIMYI0, OTPE30K, Jyd, Yroi,
JIOMaHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NpUBOAMTHL NMPHMePbI OOBEKTOB PEATBHOIO
MHUpa, UMEUMX (opMy H3yYEHHbIX (UIYp, OLEHHBATH WX
JIMHEHHBIE pa3MeEPBL.

Hcnoab30BaTh JIMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI JUIS
IIOCTPOEHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINYUHY
yria; CTPOMTb OTPE30K 3aJaHHOM JJIMHBI, YTOJ, 3aJaHHOHN
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUThH
OKPYXHOCTb 33/IaHHOTO pajinyca.

N3o00paxkath KoHHUTypalmu TeoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTEH, HMX YacTe€il Ha HEJIMHOBAHHOM U
KJIeT4aTol Oymare; mpemjararb, ONMUCHIBATH M 00CY’KIaTh
CIoco0bl, AJrOPUTMBI IIOCTPOCHMSI IIOCIE COBMECTHOIO
aHayms3a.

Pacno3naBatb M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHI  YIIIBI,
CPABHUBATD YIJIBL.

BbruncasaTh JJIMHBI OTPE3KOB, TOMaHBIX.

Ilonumare ¥  HCHONBL30BATH NPH  pelleHHMH  3a1a4

3aBHCHMMOCTH MEXIY €IMHUIIAMU METPUYECKON CUCTEMBI MEp;
3HAKOMHUTBCH C HEMETPUYECCKHUMH CHCTEMaMU Mep; BbIPAKATh
JUIMHY B Pa3IMYHbIX €AMHUIIAX U3MEPEHUS TPU HEOOXOIMMOCTH
C OIOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.

HccnenoBath Gurypsl u KOHPUTypauu, UCIONIb3Ys UPPOBLIE

peCypCHI.

OOLIKHOBEHHEIE
npooun
(48 u)

Hpo6s. IlpaBuibHble M HempaBuiibHbBIE Jpobdu. OCHOBHOE
cBOicTBO Apodu. CpaBHEHHE TPOOCH.

CrnoxeHue U BblYMTAHHE OOBIKHOBEHHBIX JIpobei. CMerianHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIC JPOOH.

Pemenne TekcToBBIX 3ajad, cojaepkamux Apodu. OcHOBHbBIE
3a/1a4¥ Ha ApooOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.
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MopaeaupoBath B TpaduyUecKoi, NpeaAMeTHOW ¢opme, C
MIOMOUIbI0 KOMIIBIOTEPA TOHATHS M CBOICTBA, CBA3aHHbBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JIpoOM  TOYKaMU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BAaTh KOOPAMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH C MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpON Ha TMpaBuUIIo;

HCIN0Jb30BAaTh OCHOBHOE CBOWCTBO JpoOU Il coKkpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHaAmeno 6
npocmenux cy4asx.

IIpeacraBasaTe 1o oOpa3lly cCMellaHHYIO JApoOb B BUJE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEeTMPaBUILHOMN TpOOH.

BbinoaHATL apupmeTnyeckue AeiicTBUS C OObIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTHYEeCKUX ASUCTBHH A1 palliOHATM3alUN BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY pe3yibTaTa BBIYMCICHUI;
NpearaTb U NPUMEHATh NPUEMBI IPOBEPKH BBIUNCIICHUN.




IIpoBoauTh MccCIeI0BAHUSA CBOWCTB JIpo0ei, OomMpasch Ha
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YHUCJIOBBIC OKCIICPUMCHTLI (B TOM 4HHUCIEC C TIOMOIILIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUSI O JIPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPHUMEPHI.

Pemats mpocreifiiue TEKCTOBBIC 3alaud, COJIEpIKAIIUE
IpOOHBIC NaHHBIC, M 3a7a4dl Ha HAXOMCOeHUe Yacmu Yenio2o U
Yenozo no e2o Yacmu, 8blAGIAANb UX CXOOCHEA U PA3TUYUSA.
MoaenupoBaTh XOJ PEIICHUS 33aJa4d C TMOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIHIIBI.

I[puBoauTh, pa3dmparh, OLEHHUBATH PA3IIUYHBIC PEIICHHUS,
3aIlinucu peHIeHI/Iﬁ TCKCTOBBIX 3aada4 IIpH HCO6XOIII/IMOCTI/I C
HaIPaBJISIONIEH TOMOIIBIO.

C noMombI0 MeAarora OUeHUBATh TOMYYEHHBIH pe3yNbTarT,
OCyHIeCTBJISATH  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OITHUOKH.

3HAKOMHTBCS ¢ MCTOPHUEN pa3BUTHS apU(PMETUKH.
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Harasignas
reoMeTpusi.
MHOroyroJibHUKH
(10 u

MHOroyrojibHUKH.
KBaJIpar.

YeTbIpEXYroNbHUK,  MPSIMOYTOJIbHUK,

TpeyronabHUK.

[Tnomane U nepuMeTp MpsIMOYTOJIbHUKA U MHOT'OYTOJIBHUKOB,
COCTABJICHHBIX M3 MPSIMOYTOJbHUKOB, €IWHHULIBI HU3MEPEHUS
wioniaau. [lepumerp MHOTOYrOJIBHUKA.

PacnoznaBatrp, mu300pazkaTb C IOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB M OT pPYKH, MOJEIUpoBaTb u3 Oymaru
MHOTOYTOJIbHUKH.

IIpuBoanTH MpUMeEPbI 00BEKTOB PEATBHOTO MHPA, UMEIOIINX
dbopMy  MHOrOyrojibHWKa, MPSAMOYTOJbHHKA,  KBajpara,
TPEYTOJIbHUKA, OIEHNBATh UX JINHEIHBIE pa3MEpPBI.
BblunciassTh: mnepUMETp TPEYrojibHUKA, MPSMOYTOJbHHKA,

MHOI'OYTOJIbHUKA; IUIOIA/Ab MPSAMOYrojbHHKA, KBajapara (IIpu
HEOO0XOIMMOCTH C OTIOPOI HA alTOPUTM YUEOHBIX JEHCTBUI).
N300pakaTh OCTpPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE 51
TYIIOYT'OJIBHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4yaroil Oymare KBagpaT U MPSIMOYTOJBHUK C
3aIaHHBIMHU JYIMHAMU CTOPOH.

HccnenoBars CBOMCTBA IPSAMOYTOJIBHMKA, KBaapaTa IYyTEM
HKCIEPUMEHTa, HaOJIIOAEHUS, H3MEPEHUs, MOJCIUPOBaHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U IPsIMOYTIOJIbHUKA.
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Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPHUMEPBI.
HccaenoBath 3aBUCMMOCTD IUIOIIAAN KBAIpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3douBaTb  NIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTABJATHL (QUIYpHl U3 KBaJpaToB U
NPSMOYTOJIBHUKOB U HAXOJUTh UX IUIOIA/b, Pa30UBaTh (PUTYpHI
Ha MPSMOYTOJBHUKYU M KBaJIPaThl U HAXOAUTh UX IUIOLIA/b (IIpU
HEOOXOJMMOCTH C HaIPABJISIOIICH TOMOIIIBIO).

BeipaxkaTh BeIMUMHY IUIOIIAAM B PpaA3IUYHBIX €IUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI Mep, HCHO0JIb30BaATh
3aBHCMMOCTH MEX1Yy METPUYECKHMH €IMHULAMU HU3MEpPEHUs
wiouaad Opu HEOOXOAUMOCTH C ONOpPOW Ha CIPaBOYHYIO
nHpopMaIuo.

3HaKOMHMTBCS € MNpPUMepaMH NPUMEHeHMs IUIOLAAU U
nepuMeTpa B NPAKTUYECKUX cuTyauusax. Pemars 3agadum u3
peasibHOM JKU3HHU, PU HEOOXOAMMOCTH C ONOPON Ha aIrOpUTM
IIpaBuiIa, 00CYKAaTh pa3Iu4HbIe CIOCO0BI PELICHMS 3a/1a4.
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JlecsiTHUHbBIE
npoou
(38 1)

Hecsatnunas 3anmuch npodeii. CpaBHEHHE ECATUYHBIX TPOOEH.

JeiicTBus ¢ necATHUYHBIMU APOOSMU. OKpyaieHue 0ecamuyHblx
opobelt.

Penrenne TEKCTOBBIX 3aj1a4, coaepkammx aApoou. OCHOBHbBIE
3a/1a4d Ha Jpoou.

IIpeacTraBasATh ACCATUUHYIO ApOOb B BHJE OOBIKHOBEHHOH,
YUTATh M 3aNMCHhIBAaTh, CPAaBHUBATHL JCCATUYHBIC IPOOH,
npemjiaratb M 00CY:KIaTh  CHOCOOBI  YIOPSIOYMBAHUS
JECATHUYHBIX JPOOCH.

N300paxkaTh necsATUYHBIC IpOoOM TOYKAMHU HAa KOOPAMHATHOM
MPSMOM.

BoisIBASITH €XO0ACTBA M Pa3jIMuMsl MPaBWI apu(hMETHUCCKUX
JNEHCTBUI ¢ HATYpPAIbHBIMH YMCIAMH U ICCATUYHBIMU APOOSIMH,
IIOCJIE COBMECTHOI'O aHAIIN3a.

BeimoanaTs apudMeTHuecKue JCUCTBUSA C JACCATUYHBIMH
Ipo0sSiIMU; BBINOJHATH TNPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHIA.

I[IpuMeHsiTh cBoiicTBa apudMeTHUECKUX ACUCTBUHA LIS
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panMoHANM3aIMY BEIYMCIICHUM.

Ilpumenamep npasuno OKpyzieHus Oecsimuuuvlx Opobeti, IpU
HEOOXOJMMOCTH C BU3YaIbHOM OMOPOH.

IIpoBoauTh HCCIETOBAHUSI CBOWCTB JIECATUYHBIX JpOOEH,
ONMMpasCh Ha YHUCIOBbIE OKCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O APOOSX,
NPUBOAUTL NPHUMEPbl ¥  KOHTPIPUMEPHL, CTPOMThH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiimvie TEKCTOBBIE — 3aJayd, COAEpPKAIUE
JpOOHBIE TaHHBIE, U HA HAXO0JCOEHUE YaACTU Yen020 U Yeno20 no
€20 yacmu; BBISIBJIATH UX CXOJCTBA U Pa3JIMYHs.
MoaeanpoBaTh XOJ PEIICHHS 3a/ladyd C MOMOIIBIO PUCYHKA,
cxeMmbl, Tabmuupl. Pa30upars pasnuyHble pELICHMS], 3allUCU
peIIeHn TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIUsX.

C nomMombI0 meaarora OLEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTpPOJb, MpPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMUTBCS ¢ UCTOPUEH pa3BUTHS apUDMETUKU
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Harasignas
reoMeTpHus.
Tena u purypst
B IIPOCTPAHCTBE

(9 9)

Mmnocoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsmoyzonvuuiii napannenenuned, kyo. Pazsépmru kyba u
napasnenenuneod.
O6vém Kyba, npamoy201bH020 Napaiieienuneod.

PacnozHaBaTh Ha 4epTeskax, PUCYHKaX, B OKPY’KaoIeM
MHpe NIPsIMOYTOJIbHBIN Mapauieenunes, Kyo, MHOrOrpaHHHUKH,
ONMCBIBAThb, MCHOJb3YS TEPMHHOJOIHI0, OLECHHBATH
JIMHEHHBIE pa3MeEPBL.

IIpuBoauTHL NpUMeEpPbl 0OBEKTOB PEAIBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOrpaHHUKa, HPSIMOYTOJBHOTO Napajliesienure/a,
KyOa.

N300pazkaTh Ky0 Ha KiIeT4aToi Oymare.

HccnenoBarb CBOlicTBA KyOa, [PSAMOYTOJIBHOTO
NapajuleenuIea, MHOTOIPAHHUKOB, HCIIOJIb3Ysl MOJEIU IIpU
HE00XO0AMMOCTH C HaPaBJISIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BéPTKM KyO0a W NapajuieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepuasoB, o 00pasiy.

Haxoauth u3MepeHus, BBIMHCISTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO TapaJlIelienuIea ¢ OIOpol Ha
AITOPUTM YYEOHBIX JICHCTBHI, HCCIEI0BATh 3aBHCHMOCTh
00Béma Ky0a oT JJIMHEI ero pedpa.

Ha6monath W NPOBOAWTH AHAJOTHH MEXIy MOHATUIMHU
TUIOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOTOTpaHHHKAaX, MPUBOAUTH TPHMEPbI U KOHTPIPHUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

IloBTOpPEHME
M 000011IeHHE
(10 a

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
00o0mIeHne 3HaHNH.

BoruucasaTe 3HaUEHUS BEIPAKEHUM, COJIepKalllUX HATypallbHbIe
Yyuciia, OOBIKHOBEHHBIE W JECATHYHBIC JIPOOH, BBIMOJHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HAIPABIISAIOIICH
MMOMOIIIBIO.

BeiOupars cnmocod cpaBHEHHUS ~ YHCEN,  BBIYUCIICHH,
NPUMEHATh CBOMCTBA apudMeTuyecKkux JEHUCTBUH  AJis
palMoHaNN3alUY BHIYUCICHHI.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUM U
CaMOIIPOBEPKY Pe3ysbTaTa BRIUUCICHUH.

Pemiars mpocreiimme 3amayd W3 pPEaIbHOM  KU3HH,
NPUMEHATHL MaTeMaTH4YeCKue 3HAHUSA IS PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mpocreiiume 3agaum
CPaBHMBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

crnocooamu,
BBIOMPATH

pPa3HbIMH
3aau,

6 kaace (ne menee 170 4)
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Ha3Banue
pasneia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepskaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ
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HarypanabHbie
yHciaa

(30 u)

Apudmerndeckue T1eMCTBUS C MHOTO3HAYHBIMH HATYPaJIbHBIMU
yucinaMu. YucnoBble  BBIpAXEHHUs, TMOPSAOK JACHCTBUM,
UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCE.
JlenuTenu U KpaTHbIC YUCIIA; HAUOOAbUWULL 00WULl Oenumens u
HaumeHbulee oduee Kpamuoe.

PaznoxxeHne uMcna Ha NOpoCTble MHOXKHUTENW. JlennMocTb
CYMMBI U IIpou3BeAeHUs. JleleHUE C OCTaTKOM.
Pemenune TekCcTOBBIX 3a4a4.

BpinoyHATs, apudpmernyeckue JeiiCTBUS ¢ MHOIO3HAYHBIMU
HAaTypaJbHbBIMU 4YHMCJIaMH, HAXOJAUTh 3HAYEHHUS] YHCIIOBBIX
BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUSA
BBIPKEHUH, COJEPIKALUX CTEICHHU.

BbInoIHATL NPUKUAKY M OLWEHKY 3HAUCHUW YHCIIOBBIX
BBIPOKECHUH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcnonb30BaTh T1puU  BBIYUCICHUAX IMEepPeMeCTUTEIbHOEe U
coyeTaTrejlbHOEe CBOWMCTBA CJIOKEHUSI M  YMHOKEHHUS,
pacnpeoeiumenvHoe C6OUCHEO YMHONCEHUA OMHOCUMETbHO
Cll0JceHus, CBOMCTBA apu(pMeTHYECKHX el CTBHI.
HccaenoBarb,  4MCIIOBBbIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

@®opmyMpPOBaTH  ONpeldeseHUsl JCIHUTENd M KPaTHOro,
HAuOOJIBIIEr0 OOIIEro JACNUTEIs M HaWMEHBIICTO OOIIEero
KpaTHOTO, MPOCTOI0 M COCTABHOTO YHCEJ; HMCIOJIb30BaTh 3TU
MOHSTHS TIPU PELICHUH 3a/1a4 (1P HEOOXOAMMOCTH C OIIOPOH Ha
QITOPHUTM TIPABUIIA).

I[IpuMeHSITH ANTOPUTMBI BBIYHCICHUS HAUOOJBIIETO OOIIETO
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBbI U IMPOM3BEICHUS
YUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npuMepbl yucCed C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
YHUCeJ, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NpPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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Pemath TekCTOBBIC 3a1a4M, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apu(METUYECKHM CII0OCOOOM, HCIOJIb30BaTh Hepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBI ILIAH.
MoaeaupoBaTh XOJ pELICHUS 3aJa4d C IOMOLIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoaNTH, pa3dupaTh, OLEHUBATH Pa3jJHYHbIe pelleHUsl,
3alMCH  PelIeHHl TEeKCTOBbIX 32424 C HaIpaBJIAIOIICH
IIOMOILBIO.

Kputnuecku oneHMBaTh MOJYYEHHBIN pe3yabTaT, HAXOAUTH
ONOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 9)

Ilepnenouxynapnuie npsamoie. Ilapannenvhvie npsamoie.

PaccrosiHne Mexny 1ByMs TOYKAMM, OT TOYKH J10 NPSMOM,

JUTMHA ITyTH HA KBAIPATHOM CETKE.
Ilpumepol npsimulx 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax, PUCYHKax CcIllydad B3aWMHOTO
PaCTOI0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWILI0O YePTEXKHBIX MHCTPYMEHTOB
KJIeT4yaTo Oymare JBe TMepeceKarolmuecs TMpsMbie, JIBE
napajuieNbHbIE MPSMBIE, CTPOUTH MPSIMYIO, MEPIEHIUKYISIPHYIO
JAHHOM.

IIpuBoauTs NPUMepbI napajuieIbHOCTH u
NEePHEHAUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBath B MHOTIOYIOJbHUKAX MEPHEHIUKYISIPHBIE U
napajuieabHbie  cTopoHbl. M300pamarb MHOTOYTOJIBHUKUA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsAMOM, JIMHY NYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 9)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JecsTuunble qpodu U MeTpUUYecKas CUCTEMA Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOYMBATH JpOo0OH, BHIOUPATH CHOCOO
CpaBHEHHUS JPOOeH.

IIpencraBasaThs necaTUYHbIE JPOOM B BHJIE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE NpeJCTABJIEHUS] JPOOHBIX YHCEN NpU HX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[lonsitue mporeHTa. BbruuciieHne mponeHTa OT BETUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOIICHTHI.
[TpakTrueckast padota «OTHOIIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIPAaBJISAIOLIEH TOMOILBIO).

Hcnoab30BaTh  JIeCATHYHBIE JpoOM TpU  MpeoOpa3oBaHUU
BEJIMYMH B METPUYECKOI cucteme mep.

Boinonars apugmMeTrnyeckue a1eidCTBHs C OOBIKHOBEHHBIMHU U
JECATUYHBIMU JPOOSIMHU.

Berunciaarnb 3HAYCHUS BBIPAKCHHU, COIEpKALIMNX
OOBIKHOBEHHBIE M JIeCATUYHBbIE  JpOOHM,  BBIIOJHATH
npeoOpa3oBanusi IpoOel, BBIOUPATH CHOCO0, NPHUMEHSATH
cBoiicTBa apudMeTHUeCKuX JAEHUCTBHM U1 palMOHAINM3aLUU
BBIYMCIICHH.

CocTaB/sATh OTHOLIEHUS U MPONOPLUUH, HAXOAUTh OTHOLIEHHE
BEJINYMH, JEIUTh BEIMUMHY B JAHHOM OTHOILICHUU.

HaxoauTh 3KCHepUMEHTAJIBHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEoOXOIUMOCTH C
HAIpPAaBJIAIOIIEH TOMOIIBIO).

Haxoauth MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCTIONB3Ys MacmTal ¢ OMOpor Ha alNTrOPUTM YUeOHBIX IEHCTBU.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peUH CO
CJIIOBOM «IIPOILIEHT». BbIpasarh NpoueHTsl B 1po0sSxX U IpodH B
IIPOLIEHTaX, OTHOIIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
BbI4McasATh IPOLEHT OT YKMCIIA U YUCIIO IO €70 MIPOLIEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOIUTh NPHOIMKEHHS YU CET
IIpU HEOOXOIMMOCTH € UCIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pemare 3agayM Ha 4YacTH, IPOLIEHTHI, NPONOPLUHU, HA
HaX0XJAeHHe ApoOu (IPOLEeHTa) OT BEIMYMHBI U BEIMYUHBI TIO €€
Ipobu (MpOLeHTY), ApoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PELIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOAMMOCTH C HAIPaBIISAIOLIEH TOMOIIBIO.
N3Baekars uHpopmanmo 13 TabIMIl W JUArpamu,
MHTEPIPETUPOBATH TaOJIMYHBIE JTaHHBIE, OIIpEACIATh
HauOoJIbIlIee U HAUMEHbLIee U3 MPEACTaBICHHBIX TaHHBIX.
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Harasagnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyunvix gueyp.
Cummempus 6 npocmpancmese.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxKkaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (Urypy (OTpe3ok,
JIOMaHyl0, TPEYrOJbHUK, HPSAMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HAIPABIIAIOLIEH TOMOIIBIO.

Haxoauts npuMepbl CUMMETPUH B OKPYKAIOILEM MUpE.
MopaeaupoBare u3 Oymaru JBe (UIYpbl, CHUMMETpUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH I'€OMETPUYECKUE
KOH(Urypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHH, B TOM YUCJIE C
MIOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOIl HA AITOPUTM YUEOHBIX
IECUCTBUM.

Boipaxenust
¢ OykBamMu

(6 )

[TpumeneHnue OyKB 7S 3aMIMCH MAaTEMATUYECKUX BBIPAKECHUN U
NpeIoKEHU.  Bykeenuvie  8blpadiceHusi U HUCIOBble
NOOCMAHOBKU.

BykBeHHBIE paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DopMyIIBL.

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTEeMaTHUYECKUX  YTBEPXKICHHM, COCTaBISTH OYKBEHHbIE
BBIPAYKEHHUS IO YCIIOBHIO 3aa4H.

HccaenoBartb  HECIIOKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJISI UX 3aITHCH.

BorunciasTs 4ncioBoe 3HaUeHHE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPOW Ha AITOPUTM Y4eOHBIX
JEUCTBHH.

3anuceiBaTh dbopmynbi: MepuMeTpa n TIIOIIA N
NpSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIN
KpyTa; BHINOJIHSATH BHIYMCIEHHUS 110 3TUM (HOopMyIiaM.
CocTaBiasiTb (popMyJibl, BHIPAKAIOIINE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTh; TMPOU3BOAUTEIHHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJTHSATH BBIYUCIICHUS IO TUM (opMyam.

Haxoauth  HEWU3BECTHBII  KOMIIOHEHT  apH(METHUECKOTO
NEUCTBHA.

Harasanas
reoMeTpus.
Durypsl

YeTpIpEXYyTroNbHUK, MIPUMEPHI YETHIPEXYTOJIBHUKOB.
[IpssMoyronpbHUK,  KBajgpaT: CBOWCTBAa CTOPOH,  VIJIOB,
JUaroHaleu.

N300pakaTh Ha HEIWHOBAHHOW U KJET4YaTOW Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JJaHHBIMH CBOMCTBaMU: C
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HA IUIOCKOCTH
(14 )

W3mepenue yrioB. Buabl TpeyroJibHUKOB.

[Tepumerp MHoroyrojpHuka. Ilmomans ¢urypel. @opmyibl
nepuMeTpa W IUIOMIAAM OpsMoyroibHuka. [Ipubmmkénnoe

U3MEepeHHe IIomaan Guryp.
Ipaxmuueckas paboma «Ilnowaov kpya».

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMU CTOPOHAMH,
OpsIMBIMUA ~ yIJIAMH U Jp., PaBHOOCIPEHHBIH TPEYroJbHUK.
Hpennarars 1 00Cy:KI1aTh CIOCO0bI, AJTOPUTMBbI TOCTPOCHUS.
HccaenoBarh,  UCHONB3YSd  OKCIEPUMEHT,  HaOIIOJCHHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  IPSMOYrOJIbHUKA,  KBaJpara,
pa30ouBaTh Ha TPEYTOJIBHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPraTh C IOMOUIBIO KOHTPIPUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

HN3mepsaTh M CTPOUTH C NMOMOILBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHUCJIe B MHOIOYI'OJIbHUKE, CPABHUBATH YIJIbl; PACIHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIE YIJIBI.

Pacno3naBartsp, n300pa:kaTh OCTPOYIOJIbHBIN, IPSAMOYTOJIbHBIN,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpH HEOOXOJUMOCTH C  HCIOJIb30BaHHEM
BU3YaJIbHOU OMOPHI).

BeruucasTe EepUMETP MHOT'OYTOJIbHUKA, IJI0LLAb
MHOTOYTOJIbHUKA pa30MEeHHEeM Ha MPSIMOYTOJLHUKH, Ha paBHbBIC
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM YU4e€OHBIX IEHCTBHMA.
Hcnoab3oBath NpuOINKEHHOE M3MEPeHHe JIMH U TI0IAne
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJH Kpyra.
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ITono:kuTEIBHBIE H
oTpuUAaTeIbHbIE
qucIa

(40 v)

[enbie qyuca. Mooynw yucna, 2eomempuiecKkas
unmepnpemayus mooyis. Qucnosvle npomexncymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIEC  YHCJIA. CpaBHCHI/IC
IMOJIOKHUTECIIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(bMeTI/I‘IeCKI/Ie
JEHUCTBHS C MOJI0XKUTSIBHBEIMHU U OTpULATCIIbHBIMU YUCIIAMH.
Penrenne TekCTOBBIX 3aJa4.

I[IpuBoANTH TPHUMEPHI UCIOJNB30BaHUS B PEaJbHON >KU3HU
MOJIOKHUTEIIBHBIX U OTPUIIATECIBHBIX YHCEI.

H306pa)KaTB LEJIbIC YMCJIa, ITOJIOXKUTCIIBHBIC U OTPULATCIIbHBIC
YHCiIa TOYKAMH Ha YUCIIOBOH MPSIMOH, HCMOJIB30BATh YHCIIOBYIO
IPSIMYEO JUUIsl CPABHEHUS YHCEIL.

[IpuMeHsiTh TpPaBUJIA CPaBHCHUS, YHOPATOYMBATH IICIbIC
YHCIIA; HAX00UMb MOOYlb YUCIA.

@opMyJIMPOBATH MPABUJIA BEIYUCICHHS C TIOJIOKUTEIBHBIMU U
OTPHIIATEIEHBIMUA YHCIIAMH, HAXOAUTHh 3HAYEHHS YHCIOBBIX
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BBIPAYKEHHI, COZEepKALINX JEUCTBUSI
C TMOJIOKUTEIbHBIMHU W OTPULIATENBHBIMUA YHUCIIAMH  IIPU
HEOOXOIMMOCTH C OMOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHATH CBOWCTBA CIOXKEHUS W  YMHOXKEHUS A
npeoOpa3oBaHMs CYMM M IMPOU3BEICHHI.

IIpeacrasiienne [IpsimoyronbHass  cucreMa  KOOpPAMHAT HAa  IUIOCKOCTU. |OOBSICHATHL M MJJIIOCTPUPOBATH MOHATHE MPIMOYTOJIbHON
AAHHBIX KoopanHaTsl TOUKM Ha IJI0CKOCTH, abcIrcca U OpAMHATa. CUCTEeMBbl  KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 v) CTonGYaThIC K KPYrOBBIC AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTuueckas padora «IloctpoeHue nuarpamm. (urypsl M0 3aJaHHBIM KOOPAMHATAM, HAXOAHTH KOODIHHATHI
Pemienne  TeKCTOBBIX  3ajay,  CoJEpXKalluX  JaHHbIe, | TOUCK.
IIpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax. Yurars cronbyareie u KPYTOBBIE JAarpamMMel;
HHTEPIPEeTHPOBATD JJAaHHBIC; CTPOMThb CTOJI0YAThIE AUArPaMMBbI.
Hcnonb3oBats MHGOpMALMIO, [IPEACTABICHHYIO B Tabaunax,
Ha JuarpamMmax JUJisl pelleHus TEKCTOBBIX 3ajad U 3ajad u3
peanbHOU KU3HU.
Harasanas IIpsimoyeonvuuiti napannenenuned, Kyo, npusma, nupamuoa,|Pacmo3HaBaTh Ha yepTekKaX, PUCYHKaX, ONMCHIBATH TUPAMHULTY,
reoMeTpus. KOHyC,  yuaunOp, wap u  cgepa.  Hzobpadwcenue|npusmy, TWIMHAP, KOHYC, IIap, M300paxkaTh WX OT DYKH,
Purypsl NPOCMPAHCMBEHHBIX Queyp. Ipumepuor Ppaseépmox | MOAeJTUPOBATh M3 Oymaru, IUTAaCTUJIMHA, MPOBOJIOKU U JIp. C

B MPOCTPAHCTBE
Ch))

MHOCOCPAHHUKOS, uuﬂqupa U KOHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYDY.
Ilousmue 00véma; eOunuyvl uzmepenusi 00HEMA.

Mmooeneu

Ob6vém

NPAMOY20/IbHO20 napaieienunedd, Kyoa, popmyast 06véma.

HanpaBisomed nomoisio. [IpuBoAUTH, NMpUMeEpPbI 0OBEKTOB
OKpYXaroIlero Mupa, UMeroIuX GopMbl Ha3BaHHBIX TEN.
Hcnonb3oBaTh TEePMHMHOJIOTMIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PainyC U JUAMETP, pa3BEPTKA.

H3yuarh, uCnonb3ysl SKCIIEPUMEHT, HAOIIOJeHHE, U3MEpPEeHHeE,
MOJICIUPOBAHNE, B TOM YHCIIE€ KOMIBIOTEPHOE, U OMUCHIBATH
CBOICTBA HA3BaHHBIX TeJl, BHISIBJIATH CXOJACTBA U Pa3JIN4Ms:
MEXIy MUPaMUION U IPU3MOM; MEXAY LIIMHAPOM, KOHYCOM H
1apoM.

Pacno3naBarb pa3BEPTKH Mapauiesienunena, Kyba, MPHU3MBI,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHLIC TCJIa
U3 pa3BEPTOK, CO3/1aBaTb WX MOJEIU C HANpaBIAIONICH
MTOMOUIBIO.
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Co31aBatb MoOjeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOpPUTM YU4eOHBIX
JICUCTBHIA.

H3mepsaTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JIUaMeTp 1Iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajieNienunena, Kyoa; MCIONb30BaTh €IUHHILBI W3MEPEHUs
00bEMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX U3 KYyOOB,
napajJieNIienuIe[0B; pelaTh 3aJa4i C pealbHbIMU JaHHBIMU C
OTOPOY Ha CTIPABOYHYIO HH(OMAIIHIO.

IHoBTOpEHME,
00001IEHME,
CHCTEeMaTH3aMs

(20 v)

[ToBTOpEHNE OCHOBHBIX TOHSATHH M METOIOB KypcoB 5 u 6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

Bor4uciasaTh 3Ha4E€HUS BEIPAKECHUM, COIEPKAIIMX HATypabHBIE,
Lenble,  IOJIOKUTEIBHBIE W OTPHULATENIBHBIE  YHUCIA,
OOBIKHOBEHHBbIE M JI€CATUYHBIE  JIpOOM,  BBINOJIHATH
IpeoOpa3oBaHus YMCEN U BBIPAXKEHUH MPU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bu10npaTh c110c00 cpaBHEHUS YUCEIL, BBIYUCICHUHN, IPUMEHATH
cBoiicTBa apuMETUUYECKUX JCUCTBUH JUIsl pallMOHAIM3AINN
BBIYMCIICHH.

PemaTes npocreiimme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUA Ul DPEIICHHs 3a4ad U3 JPYyrux
IIPEAMETOB.

Pemiates npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMM.
OcymecTBaAAT, CAMOKOHTPOJIb BBINOJHAEMBIX JCUCTBUHA H
CaMOIIPOBEPKY PE3YJIbTATA BIYUCICHUM.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 TOAAM OBYYEHUA)
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7 xaacc (ae menee 102 u)

Ha3Banue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOE co/iep:KaHue

OcHOBHbIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCSA

4acoB)
Yucaa u [ToHsTHE PaIMOHATILHOTO YUCIIA. CucreMaTH3UPOBATH U 000raIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. ApudmeTnueckue AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcIa CrerneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCSATHYHBIE JpoOM B  OOBIKHOBEHHBIC,
(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpOOH, MPOIEHTHI U3 PeallbHOM | OOBIKHOBEHHBIE B AECSATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBUCUMOCTH. IIpsmas
MPONOPLIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JECATUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOOpa3HbIe  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPA’KEHUM, COICpKAIINX
OOBIKHOBEHHBIC ¥  JCCATHYHBIC JpOOHM: 3aMEHATh TIpH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JIECATUIHOU, MIPUBOIUTH BEIpAXEHHE K (hopme,
HaumbOosee ymoOHOM /Ui BBIYUCICHUN, MPEoOpa3OBHIBATH
JPOOHBIC BBIPAKEHUS HA YMHOKCHHE W JCJICHUE JIECATUYHBIX
Ipo0eil K IEHCTBUAM ¢ TENBIMH YUCIaMU (TIpU HEOOXOMMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

IpuBoAMTH 4YKMCIOBBIE U OYKBEHHbIE MPUMEPHI CTEIIECHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHsS 3HAYCHUS OCHOBAHUS
CTENEHU M MOKAa3aTeNs CTEIEeHU, HaXOINUTh 3HAYEHUS CTEIEeHEH

Buma a" (a — mr000€ paroHaNIbHOE YKCI0, N — HATypajIbHOE
YHCJIO) C OMOPOM HA CIIPABOYHYIO MH(POPMAIIHIO.

ITornMaTe cMBICT 3amHCcH OOJBIIMX 4YHCE]T ¢ NMOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npuMeHsATs UX B

peajibHbIX CUTYaI[HAX.

IIpuMeHATH TPU3HAKK JAETMMOCTH, Pa3JI0KEHHSI HA MHOKHUTEIN
HaTypaJIbHBIX YHCET.

PemaTh npocreiiinume 3a1a41 Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaXOXKJIEHUE IPOOH (MPOIIEHTA) OT BEIMYUHBI U BEIIMYUHBI 10
e npobu (TpoIeHTy), IpoOu (MPOIIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupare,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIUPASCH HA ONIPEACTICHUS, IPSIMO
MPOIMOPLHUOHANIbHBIE u o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIYy BEIMYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEHl M3 pealbHOTO MHpa, U3 JPYrHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MPaKTHKO-OPHEHTHPOBAHHBIE 3aa4H
Ha  JpoO0M, TNPOULEHTHI, NpsAMyYl0 4 O0paTHYIO
NMPONOPIMOHAIBLHOCTH, TPOMOPIHH.

70




Anredpanuyeckue
BbIPa:KeHU S
(27 9)

byksenHsble BeipakeHus. [lepemennsle. JlomycTumble 3HaYCHUS
IepEMEHHBIX. DOpPMYIIBL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, PACKPHITHE CKOOOK
U NPUBEJICHUE MTO00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.
MHorousneHsl. Crnoxenue, BBIYUTAHUE, YMHOXCHHE
MHOTOWwIeHOB.  DOpMyibl  COKPAIIEHHOIO  YMHOKCHHS.
Pa3nosxeHne MHOTOYIEHOB HA MHOXKHUTEIIH.

Osaagersn Ha 0azoBoM YpPOBHe anreOpanyeckon
TEPMHHOJIOTHE M CHMBOJMKOH, NPHMEHATH €€ B IIpoLECCe
OCBOCHMSI yUeOHOI0 MaTepuaia.

Haxoauth 3HaueHUs: OyKBEHHBIX BBIPOKEHHH NPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOIHSITH BEIUUCIEHUS 110 (hopMyiam.
BbInoHATHL TpeoOpa3zoBaHus EIOT0 BBIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbINOJHATL yMHOKEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOIOWJI€Ha Ha MHOIOYICH, NMPUMEHATh (HOopMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

OcymecTBIATh Pa3lokKEHUE MHOTOWIEHOB HAa MHOXHTEIU
yTEM BBIHECEHHUS 32 CKOOKHM OOILEro MHOXHUTENS, IPUMEHEHUS
dopMynIbl  Pa3sHOCTH  KBaJpaToB, (OpMYyNT  COKpaLIEHHOTO
YMHOXXEHUSI C OTIOPOI Ha CIIPaBOYHYIO HH(POPMALIHUIO.
IIpumensite 1npeoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUs
pa3aMyYHBIX 33Ja4 M3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, W3
peanbHOM NPAKTHUKHU.

3HAKOMHTBCS € MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.
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YpaBHeHust
U HEPaBEHCTBA
(20 u)

VYpaBHeHue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIBHOCTb YPAaBHECHU.
JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau

C TIOMOILIBIO YPaBHEHUIA.

Jlunelinoe ypagHnenue c 08yMsi NePEeMEHHbIMU U e20 2papuk.
Cucrema 1ByX JINHEWHBIX YPAaBHEHUU C ABYMSI IIEPEMEHHBIMH.
Pemenune cucrem ypaBHEHHH CIOCOOOM TMOJCTAaHOBKH U

CII0COOOM CJI0KEHHS.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOMN, MPUMEHSIs
NpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Oosee npoctoro Buga. IIpoBepsTh, ABIsSeTCS I KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

ITopOupars npuMepnl map 4YuCeEl, SBISIOLIUXCS PELICHUEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TIpaduK JUHEHHOTO
YpaBHEHUS C JBYMSl IEpPEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICJIOBOM OIOPHBI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMU C OMOPOil HA AITOPUTM YU€OHBIX JIEHCTBUH.
CocTaBJifITh U pemiaTh YpaBHEHUE WM CUCTEMY YPaBHEHUM 110
YCIOBHIO 33Ja4M, HWHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJaud TOJY4YEHHBIH pe3ynbTaT C OINOpOM Ha
BOIIPOCHBIH IIJIaH.
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Koopaunartsi
u rpaguku.
DOyHKUUHA
(24 )

Koopaunara Touku Ha NpssMON. YHCI0BbIE IPOMEKYTKH.
PaccTosHne Mexny 1ByMsl TOUKaMH KOOPJUHATHON MPAMOHN
IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha IJIOCKOCTH. [Ipumepsl
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpaikoB peasibHbIX

3aBUCHUMOCTEM.

[Tonstue Qynkuun. I'papux ¢ynkunu. CpoiicTBa (QyHKIHUIL.

Jluneitnas  ¢ynkmusa.  Ilocrpoenue
byukuuu. I'paduk pyakuun y = kx + b,

rpaduka

JIMHEWMHOU

H3o0paxath Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOLLIME 33aJaHHBIM KOOpAMHATaM, JIyud, OTPE3KH,
MHTEpBAJIbl; 3aIIMCHIBATh UX HA AJIreOpandeckoM sI3bIKE.
OTMeyaTh B KOOPAWHATHON NMJIOCKOCTH TOYKH 1O 3aJlaHHBIM
KOOpJAWHATaM; CTPOUTh TI'paUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHbIX (OpPMYyJIaMH, B TOM YHCJIE C IOMOIIBIO HHU(POBBIX
1abopaToOpUid.

IIpuMeHsiTh, HM3y4aTh NPeUMYINECTBA, MHTEPNPETHPOBATH
rpaduUecKuii crocod npencTaBIeHus U aHAJIM3a Pa3HOOOPa3HOM
YKU3HEHHOM nHpOpMaLuu.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIACBAThH
(YHKIIMOHAJIbHOW TEPMHHOJIOTHEMN.

Pacno3naBath nuHeliHyo GyHKIMIO Y = KX + b, omucwhiBaTh
e€ CBOIiCTBa B 3aBUCHMOCTH OT 3HaueHUil koadduunentos K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaBUIIA).
Crpours rpaduku uHeiHON QyHkunu, GyHkuun 'y = kX + b
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Hcnoab3oBaTh HH(POBBIE pecypebl 175 HOCTPOSHUS rpaduKoB
(byHKUINH ¥ U3Y9EeHUS] UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLIECCaX U SBJICHUSX.

IloBTOpPEHME [ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kiacca,
U 00001meHne 00o011eHne 3HaHNH.
(6w

BbiOnparh, mnNpUMeEHSTH CHOCOOBI  CPAaBHEHHUS  YHUCEIl,
BBIUUCIICHUH,  NpPeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
ypaBHEHUN IPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyuiecTBIAATE CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUil,
ITOCTPOEHHUH.

Pemiates npocreiimme 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui PEIICHUs 3aJad U3 JPYrux
IIPEAMETOB.

Pemiate mnpocreiilime TEeKCTOBbIE 3aJa4M, CPaBHUBATh,
BbIOMPATH CIIOCOOBI PEIIICHUS 33/1a4H.

8 kaacc (ue Menee 102 u)

HazBanue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKIHUXCS
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Yuciaa n
BBIYHCJICHHS.
KBaaparnbie
KOPHHU

KBanpatHslii KopeHbs U3 uncna. Ilonamue 06 uppayuoHaibHOM
yucne. /lecamuunvle npubIUNCEHUS. UPPAYUOHATLHBIX YUCE.
eticmeumenvhuoie yucna. Cpagrernue 0eticmeumebHulX Yucei.
Apudmernueckuil KBaapaTHBIN KOPEHb.

®opMyIMpOBaTh OMpe/eleHNe KBAIPATHOTO KOPHS U3 YHCIIA,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPU HEOOXOIUMOCTH C
BHU3yaJIbHOU OIOPOiA.

I[IpuMeHATH ONEpanuio HM3BJICYCHUS KBAJIPAaTHOTO KOPHSA U3
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(15 1)

YpaBHeHue Buaa X’ = a.
CaoiicTBa apudMeTHIeCKuX
[IpeoOpa3oBaHue  YHUCIOBBIX
KBaJpaTHbIC KOPHH.

KBaJPAaTHBIX
BBIPAKEHHUIA,

KOpHEH.
coJiepKalux

qucia, HCNOAb3Ys IPU HEOOXOIMMOCTH KAJbKYJIATOP.
OuenuBarp KBaJpaTHbIE KOPHU LEJIBIMH  YHUCIAaMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHMBaTL W  YNOPSAOYMBATBL  pPAllMOHAIBHBIE U
UppaltoHaIbHbIE YUCIIA, 3aIIMCAaHHbIE C TOMOIIBIO KBAaJPATHBIX

KOpHEM Mpy He0OXOAMMOCTH € HAMpPaBISIOLIEH TOMOIIBIO.

I/ICCJICIIOBaTb YpaBHCHHC X2 = 4, HaxoauTb TOYHBIC U

npuOIKEHHBIE KOpHH pu & > 0.

HccaenoBarh CBOMCTBA KBAJAPAaTHBIX KOPHEW, IPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KOMIIBIOTEDA).

IlpumenaTs cBoOiMicTBA apu(MeTHYECKMX KOpPHe#l s
npeodpa3oBaHNs BbIPAKEHHI.

BeinmosHATL mpocreiimme npeodpa3’oBaHUsl  BBIPAXKCHMI,
coJlepKalluX KBaJpaTHbIe KOPHHU. BbIpakaTh IE€peMEHHBIE U3
reoMeTpUUYECKUX M (PU3NYeCKUX (popMys Mpu HEOOXOAUMOCTH C
OIIOpPOM Ha IPABUJIO.

BoruncasaTs 3Ha4eHHUs BBIPA)KCHUMN, COJEPKAINX KBaJpaTHBIE
KOpPHU, UCHOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBath B XO0I€ peELIEHUS 3aqady  dJIEMEHTapHbIe
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYHH.

3HAKOMUTHCA C UICTOPUEN Pa3BUTHS MAaTEeMAaTHKH.
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Yuciaa n
BBIYHCJICHHS.
CreneHn

C IeJIbIM
noKasarejieM
(7 )

Crenens c 1enbM okaszaresneM. CTaHaapTHas 3alMuch YKUCIa.
Pa3mepbl 00bEKTOB OKpYIKAIOIIET0 MHpa (OT JIEMEHTAPHBIX
YaCTHI] 10 KOCMHYECKHX O0BEKTOB), ITTUTEIHLHOCTh MTPOIIECCOB
B OKPYKaOIIIeM MHUPE.

CBoJICTBa CTEIICHU C IC/IBIM ITOKA3aTSICM.

®@opmyIpoBaThH OINpeaeIeHre CTCIICHH C IeNIbIM MToKa3aTeIeM
(pu1 HEOOXOUMOCTH TI0 BU3YaJIbHON OTIOpe).

IIpeacraBasiTh 3anMCh OOJBIINX ¥ MAIIBIX YHCEN B CTAHAPTHOM
Buje. CpaBHHUBATHL 4YHCIAa ¥ BEJIWYMHBI, 3alUCaHHBIE C
ucIosib30BanueM crenenu 10.

Hcnoab30BaTh 3amMch 4YWCEN B CTAaHJAPTHOM BHIE IS
BBIPOKEHUS Pa3MEpOB OOBEKTOB, JJIMTEIBHOCTH MPOIIECCOB B
OKPYXKArOIIeM MHUPE.

@opMyJINPOBaTh, 3aNMCHIBATL B CHMBOJINYECKOi (dopme u
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WIIJTIOCTPHPOBATL IIPHUMEPaAMHU CBOMCTBa CTEIICHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BHU3YyaJIbHOU OMOPBHI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPAKEHUM, COJEpKAIIMX CTEHNEHU C IEIbIM IOKa3aTelieM C
UCIOJIb30BAaHWEM  CNPaBOYHON uHMOpManuu. BbINOJIHATH
AeHCTBUSl C YKUCIAMHU, 3alHCAaHHBIMM B CTaHJAAPTHOM BHUJIE
(YMHOXEHHE, [ICJICHHUE, BO3BEICHHIE B CTEIICHB).

Aareopanuyeckne |KBagparueii TpéxwieH. PasinokeHne kBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajpaTHBIM — TpEXUYIEH,  YCTaHaBJIMBATb

BbIPAKECHUS. Ha MHOKHTEJIN. BO3MO>KHOCTb €T'0 pa3JIOKEHUSI HA MHOXKUTEIH.

KBaaparnblii PackiaanpiBaTh Ha MHOXKHTEJIM KBaJpaTHBIM TPEXUIIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(54) OIOPO¥i Ha aJITOPUTM IPABHJIA.

Adaredopandeckne | AnreOpanyeckast ApoOb. JlonycTHUMbIE 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh alreOpandeckue BeipakeHus. HaxoauThb o0iacTpb

BBIPaKCHUS. BXOJISIUX B ajire0Opandeckue BelpakeHusl. OCHOBHOE CBOMCTBO | OIPEAEICHUS PALIMOHATIBHOTO BBIPAXKEHHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

ApoOL CrnoxeHue, BBIYHUTAHUE, YMHOKEHUE u JieNieHue | IpoOU, B TOM YHCIIE C TOMOIIBIO KalIbKYJIsATOpA.

(15 9) anreOpanyeckux ApoOeil. I[IpeoOpa3zoBanue BbIpakeHuil, | @opMyJIHPOBATH OCHOBHOE CBOMCTBO alre0pandeckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATH €ro JUJIs MpeoOpa3oBaHusl Ipooeii.

BbInoHATL JelicTBUSL ¢ aireOpanvyeckuMH JpoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampapistomed mnomousio. [IpuMeHsaTs
npeoOpa3oBaHus BBIPAKEHUHN IJis1 pelieHus 3aaad. Buipaxarh
nepeMeHHble 13 (GopMmyn (PU3NYECKUX, TEOMETPUUYECKHX,
ONMCHIBAIOIIUX OBITOBBIE CHUTYyallMM) NpU HEOOXOAUMOCTH C
HaIPaBIISIOMIEH TOMOIIBIO.

YpaBHeHus KBagpatHoe ypaBHeHue. HenonHoe kBagpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIC YpaBHEHUS.

U HepaBeHCTBA. dopMyna KOpHEH KBaJApAaTHOrO ypaBHEHUs. Teopema Buema. |3anucbiBaTh (OPMYJay KOpHEW KBAJApPaTHOTO YpPaBHEHWS;

KBaaparnsbie Pemenne ypaBHenuii, cBoasmuxcs K kBagpaTHsIM. [IpocTeiine | pemiaTh KBaJpaTHble YPaBHEHUsI — TIOJHbIE U HEMOJHbIE (C

YPaBHeHHUA JIpOOHO-PalIMOHAIBHBIE YPABHEHHUS. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(159) Pemenne TEKCTOBBIX 3aJad € TOMOIIbIO KBajapaTHbIX |[IpoBoauTh mpocTeiiliue  MccaeA0BaHMA  KBaJPAaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHMsl, CBOJSIIUECS K KBaJPATHBIM, C TTOMOIIbIO
peoOpa3oBaHUl 1 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
MpaBuIIa.

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
Koa(duUIIMeHTaMH KBaJpaTHOTO YPaBHEHHS.

Ilpumensamo meopemy Buema ons peuienus
3a0a4 (¢ ucnonvb3zosanuem oopasya).

Pemiath TekcTOBBIe 3agauyM anreOpanyeckuM CHOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHMPOBKM YCIOBHUS 3aJaud K
ayireOpanveckod MOJENN MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS aIreOpBhI.

YpaBHeHus JIluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIC YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEpHI PEILICHUs] YPAaBHEHUH B LIEJIBIX YHUCIIAX. Crpoutb rpaQuKkyd JHUHEWHBIX YpaBHEHUH, B TOM YHCIE
Cucrembl Pemenne cucrem AByX JUHEHHBIX YypaBHEHUH C JABYMsd|HCHOJbL3Ysl HH(poBbie pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUil nepeMeHHbIMH. [IpuMepsl pelieHrss CHCTEM HEeIMHEHHBIX | OOPON Ha aIrOPUTM Y4EOHBIX NEHCTBHMH).
(13 ) YPaBHEHHUH C IBYMS IIEPEMEHHBIMH. Paznuuare napasuienbHble M IEpeceKaroluecs NpsMble M0 UX
I'paghuueckas  unmepnpemayus  ypasHewus ¢  O08yMs|ypaBHEHHSM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemars cucrembl JABYX JIMHEHHBIX YpPaBHEHUH C JIByMs
Pemenne TeKCTOBBIX 3a/1a4 C MOMOILBIO CUCTEM YPABHEHHIA. MEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM.
Pemiats npocreimme CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUN
HE SBIISETCS JMHEHHBIM IPU HEOOXOIUMOCTH C HalpaBJIsoLIeH
MTOMOLLBO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio  peuieHus
VPasHeHust ¢ 08yMs NnepeMeHHbIMU U CUCTEM YPABHEHULL C 08YMs
nepemeHHbIMU.
PemaTth TekcTOBBIE 321a4M ANTeOpaIECKUM CITIOCOOOM.
YpaBHeHust YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. ®opMyJIMPOBATH CBOIICTBA YHCIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ 01HOM nepeMeHHON. JIMHETHbIE HEPABEHCTBA C

HIUTIOCTPUPOBATHL UX HA KOOpHHHaTHOﬁ HpﬂMOﬁ.
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HepasencrBa OJIHOM mepeMeHHOW M ux pemeHue. CUCTEMBbl JMHEUHBIX IIpuMeHSITH CBONCTBA HEPABEHCTB B XO/1€ PELLIEHUS 3a/ay.
(12 v) HEPABEHCTB C OJJTHOM MIEPEMEHHOM U UX PELIEHUE. Pemiats, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N3o0paxenue pemeHus JMHEHHOr0 HEPAaBEHCTBA U UX CUCTEM | M300pakaTh pellIeHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha 4YKCIIOBOM IIPSIMOM. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBbl HEPAaBEHCTB Ha YHCIIOBOM MPSIMOI TPH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIMH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnoab3oBaTh  QYHKIMOHAJIBHYIO  TEPMHHOJOTMI0O W

OcHOBHBIE 3HaueHu# GyHknun. CriocoOsl 3a1anus QyHKITUH. CHUMBOJIUKY.

NOHSATHUS I'padux ynkiuu. CpolictBa GyHKIMH, UX OTOOpakeHHE Ha | BLIYMCJIATH 3HAYeHHMs1 (YHKIIMH, 3a1aHHBIX (opMmyrinamu (Ipu

(54) rpaduke. HEOOXO/JMMOCTH  MCIIOJIb30BaTh KaJbKYJATOP); COCTABJIATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
IpPEJCTaBICHUA IpPU HEOOXOAMMOCTHM C  HampabJsArolIei
[TOMOLUIBIO.
Hcnoab3oBaTh  QYHKIMOHATIHHYIO  TEPMHHOJOTHI0O U
CHMBOJINKY.
HccaenoBath mpuMepbl IpaduKoOB, OTPAKAIOUIMX peaslbHbIe
npoueccel U siBaeHus. IIpmBoaMTH NMpHMeEpBI IPOLECCOB H
SBJICHUH C 3a/1aHHBIMHU CBOMCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE POTPAMMBI ISl TOCTPOCHUS
rpaduKoB PYHKIMI U U3ydeHUs UX CBOICTB

DOyHKINH. Urenne wu mnocrtpoenue rpapukoB ¢yHkuuid. IIpumepsl| HaxoauTh ¢ moMombio rpagpuka QpyHKIUN 3HAUCHUE OJTHOM M3

Yucnosbie rpaukoB QpyHKUNN, OTpasKaOLIUX PeaJIbHbIE POLIECCHI. paccMaTpUBaEMBbIX BEIMUYUH IO 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE NPSAMYIO u 00paTHy!0 | B HeClIOXkKHBIX Ciydasx BbIpaaTb (OPMYJIO 3aBHCHMOCTD

(9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mex1y BeIUYHMHAMHU.

I'paduk pyHkuuumy = X, _

Oyaxkupn Yy = X2,y = X5,y = x5,y = kj.c epaguyeckoe

peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3naBatrp Buabl wusydaemblx ¢yHkiuil. I[lokaspiBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH

rpadukoB (yHKIUH BUga: y = XZ, y = X3,

BCJIMYHUHBI B
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y= \/X’ y = k)'(
Hcnonb3oBarh QyHKIHOHANBHO-TPadHYECKHE
NpeACTABJIEHUS 1)1l PEIICHUS U UCCIICIOBAHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

Ipumensite nudpoBbie pecypebl A NOCTPOCHUS IpapUKOB
GbyHKINH.

IloBTOpPEHME
M 00001IeHNE
(6 1)

[ToBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7/ u 8

KJIaCcCOB, 0000IIEHE 3HAHUHN.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
npeoOpa30BaHM BEIpAXKEHUH, pEIICHUSI YPABHEHUA.
OcyumecTBaAATh CAMOKOHTPOJIb BBIIOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TPHUMEHSATH
MaTeMaTU4YeCKUe 3HaHUS [UIs pelleHus 3aJad M3 JIPyrux
MIPEAMETOB.

PemiaTth TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaace (ue Menee 102 u)

HazBanue
pasaesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Yucaan
BBIYHCJICHHS.
JleiicTBUTEILHBIE
qucaa

PanyoHaibHbIC YHCIA, UPPAYUOHATbHBIE YUCAA, KOHEYHble U
beckoHeuHvle oecsimuumble opoou. Mmnooicecmeso
O0elicmeumenvHulX — qucein,  Oeucmeumenvuvle 4Yucia Kax
beckoHeuHvle Oecamuunvle Opodou. BzaumHo 00HO3HAUHOE

Pa3BuBaTh mpeacTaBlieHHsl O 4YHCIaX: OT MHOJXKECTBA
HATYPaJIbHBIX YUCEII 0 MHOXKECTBA JICHCTBUTEIIBHBIX YUCEIL.

O3HaKOMHTbCH c BO3MOKHOCTBIO MIPEICTaBICHUS
JNEHCTBUTEIILHOTO YHCIIa KaK OSCKOHEUHOW JECATUIHON JIpoOH,
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(9 uv) coomeemcmeue Mexncoy MHONCECMBOM OetiCMEUmMenbHbIX Yucesl | IPUMEeHATb JIeCATHYHBIE NPUONMKEHHUS pAlMOHATBHBIX H
U MHOJICECMBOM MOYeK KOOPOUHAMHOU NPAMOIU. UPPALMOHATILHBIX YHCEN.
Cpasnenue  OeticmeumenvHulX — uucen, — apugmemuyeckue | 3anucviéams, cpasnueamsy u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHbie YUCa.
[TpubnnxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTb IPUOIMDKEHUS. | BLINOJHATB, coueTas YCTHbIC M IMHUCHbMCHHBIC TMPUEMBI,
Oxpyrnenne umcen. Ilpukunka u  OLEHKAa pPe3ynbTaToB |apHpMeTHYeCKHe eHCTBUS C pAlMOHAIBHBIMH YHCIIAMH,
BBIYHCIICHUM. HAXOAHMTh 3HAYCHMUS CTENEHEH C LEIbIMU II0Ka3aTeIIMH U
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.
ITosryunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTEIIBHBIX
qucesl B IPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa.
AHaJIM3MPOBATh U JeJIaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJM3a) O TOYHOCTU NPHUOIMKEHUs JEHCTBUTEIBHOIO 4YHCIIA
IIPY PELICHUN 3aay.
OKpyrasiTe ICHCTBUTEIBHBIE YKCJIA, BBINOJHATH NPUKHIAKY
pe3yspTaTa  BBIYMCIEHUN, OLEHKY 3HAUYE€HUH  YHCIOBBIX
BBIPXKEHUM.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTHUSI MATEeMATHKH.
YpaBuenust JIunelinoe ypaBHeHue. Pelienre ypaBHeHUM, CBOIAIIUXCS K OcBauBaTh, 3aNOMHMHATHL W NPHMEHATH Trpaduyeckue
U HepaBeHCTBA. JIMHEWHBIM. MeTOAbl IPU PELICHUH ypaBHEHUM, HEPABEHCTB U UX CUCTEM
YpaBHeHus KBanpatHoe ypaBHenue. Pemienue ypaBHeHUM, cBoasmuxcs |(Mpu HEOOXOJUMOCTH C ONOpPOMl HA aIropuT™M y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JecTBUit).
nepeMeHHOon Ilpumepvr  pewenus ypasnenuu mpemven u uyemeépmoti | Pacno3HaBaTh 1eTbIe U JPOOHBIC YpaBHEHUS.
(14 v) cmenenell pasnodceHuem Ha MHOICUMENU. Pemiath JiMHeliHble U KBaJApaTHble YPABHEHHSl, YPaBHEHUS,
Pemenne npoOGHO-paliMOHAIbHBIX YPaBHEHUH. CBOJSIIMECS K HHUM, TMpoCTeHlIne ApOoOHO-palMOHATIBHBIE
Permenue TeKCTOBBIX 3aa4 anredpanyecKuM METOIOM. YPaBHEHHSI.
IIpennaraTs BO3MOXKHBIE CTIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0cy:ka1aTb MX M PpelaTb TEKCTOBblE 3aJauyd pa3HbIMHU
croco0amH.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHust JluneliHOe ypaBHEHUE C IByMs IEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U NPUMEHSITH IPUEMBI PEIIICHUS CUCTEMBI JBYX

¥ HepaBeHCTBA.

Cucrema 1ByX JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMH U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs NICPEMCHHBIMU U CUCTCMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISCTCS JIMHEUHBIM

YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEICHH. (o BU3yaJIbHOM omope).
(14 g) I'pacuueckas nHTEpIpeTanys CUCTEMbI ypaBHEHUH ¢ 1ByMs. | Ucmoaib3oBaTh (hyHKIMOHATBHO-TpadUUECKUE TPEICTABICHUS
IIEPEMEHHBIMH. JUISl pellieHUsl M MCCIel0BAHUS] YPABHEHUN U CUCTEM.
Perienue TeKCTOBBIX 3a7a4 aaredpandyeckuM crocoooMm. AHaJIM3MPOBATh TEKCTHI 33124, pellaTh UX alreOpandyeckum
CHoCcOOOM: MePeX0uTh OT CIOBECHOH (HOPMYTUPOBKU YCIIOBHS
3aJjauM K airedpandeckor MoIeu MyTEM COCTABICHUS! CUCTEMBbI
YPAaBHEHUN; pelaTh COCTABICHHYIO CHCTEMY YpPaBHECHU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKU
YpaBHeHus UucnoBble HEPAaBEHCTBA U X CBOICTBA. Yurarh, 3anuchbiBaTh, IOHUMATh, HWHTEPIPETHPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEIICHHE. |HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHON U UX | BBINOJIHATH npeoOpa3oBaHUsl HEPABEHCTB, HCIOJIbB30BATH IS
(16 1) pelenue. peoOpa3oBaHus CBOWCTBA UNCIOBBIX HEPABEHCTB.

KBazpaTHbIe HEPABEHCTBA U UX PELICHUE.
['paduueckas  uHTEprpeTalMsi HEPAaBEHCTB U CHCTEM
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU.

Pacno3HaBaTth JIMHEWHBIC U KBAIpaTHBIC HEPABEHCTBA.

Pemars,  siHEHHbIE  HEpPABEHCTBA, CHUCTEMbl  JIMHEMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX KBAJIPAaTHOE
HEPaBEHCTBO, U PEILIATh UX; 00CYAKAATh MOJIYUCHHBIE PEIICHUS.
HN300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHMBOIJIOB.

Pemath kBagpaTHBIE HEPABEHCTBA, MUCIOJIb3YS TpaPUUECKUe
MPECTaBICHUS.

OcBanBaTh W NPHMEHATh HEPABEHCTBA I[IPU PELICHUU
Pa3JIMYHBIX 3a/a4, B TOM YHCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.
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DOyHKIUHA
(16 )

KBaaparnunas ¢ynknus, e€ rpaduxk u cpoiictBa. Ilapabomna,
KOOPJIMHATHI BEPIIMHBI TAPA0O0IIbI, 0Cb CHMMETPHH MapadoJIbl.

Crenennblie GyHKIMH C HATYpAJIBHBIMU MTOKa3aTeIsIMu 2 U 3, UX
rpaduKy 1 CBOMCTBA.

Ipadukn pynxumit:y =kx,y = kx + b,,y = a,y = a’,y

=Ay.V =k
\x, Y i

Pacno3HaBaTh BHIbI H3ydaeMbIX (QYHKIHH; HIUTIOCTPHPOBATH
CXeMATHYECKH, O0BSICHATh PACIOJIOKCHUE HAa KOOPIHMHATHON
II0CKOCTHU rpadukoB pyHKiwmid Buna:y = kx,y = kx + b,,y =
ax?, y = ad,

y=+x, ¥ = 4 B 3aBHCHMOCTH OT 3HaYEHUH KOA(PPUIIUEHTOB;

OITMCHIBAThH X CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
IIpuBoAuTL mNpUMepPbl KBAaIPATUYHBIX 33aBUCUMOCTEH U3
peasibHOM KU3HU, (PUBUKH, TEOMETPUH.

BoissBAATH 1 00001aTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
byHkIMH Y = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HAIPABIIAIONIEH TOMOIIBIO).

CTponTthb 1 H300paKaTh CXeMaTHYeCKHU rpapUK KBaJpaTHUIHbIX
byHKIMHA, 3a7aHHBIX GopMyslamu Bugay = ax’,y = ax® + g,y
=ax + p)’ y=ax’ + bx + c (Ipy HEOOXOMMMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJTU3MPOBATH M NPUMEHSITH CBOMCTBA N3YUYEHHBIX (DYHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX

pPeCypCOB.
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YucJsioBbie
MOCJIeA0BATEJILHOC
™

(15 v)

[TonsiTre YKCIOBON MOCIEA0BATEIBHOCTH.

3amaHre TOCIIeNOBAaTeILHOCTH PEKYppPeHTHOU (opmyoil u
dbopMyIoii N-To YeHa.

Apudmernueckas u reomeTpudeckas nporpeccun. Dopmyisl N-
ro 4jeHa apu(METHUYECKOW MW TeOMETPHUYECKOW MHpOrpeccuil,
CYMMBI TIEpBbIX N YJICHOB.

H3z00pascenue unenos apugpmemuueckou u 2eomempuyecKoll
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCHIU.
Jlunetinvlil U IKCNOHEHYUATILHBLL POCHI.

Cnoorcuvie npoyenmui.

OcBauBaTh M NPUMEHATH UHJEKCHbIE 0003HAUYEHUS, CTPOUTH
peyeBble BBICKa3bIBAHUS C HCIOJIb30BAHUEM TEPMHUHOJIOIHU,
CBSI3aHHOM C IOHATHEM I10CIIE0BATEIbHOCTH.

AHaIu3upoBaTh GopMyITy N-TO WieHa NOCIeJOBATEIbHOCTH UIH

PEKYPPEHTHYO bopmyny " BbIYMCJIATH YJICHBI
MOCJIEIOBATEIbHOCTEH,  3aJaHHBIX  3TUMH  (OpMyJIaMu.
YcranaBiauBarb 3aKOHOMEPHOCTh B IIOCTPOECHUH

IIOCJIEZI0BATEIbHOCTH, €CJIM BBIIUCAHBI MEPBBIE HECKOJIBKO €€
YJICHOB.

PacnoznaBatp  apupMETHUECKYI0 U T'€OMETPUYECKYIO
MIPOrPECCUU MPU Pa3HBIX CIIOCO0aX 3a/1aHus.

Pemath 3amaun ¢ wucnonb3oBaHueM (GopMyl N-TO 4jeHa
apu(MeTnyecKkoi U TEeOMETPUYECKON MPOrpeccuii, CyMMBbI
MEPBBIX N YICHOB C OMOPO Ha CIIPABOYHYIO MH(POPMAIHIO.
H3o0parxcamb  uneHbl NOCIE008AMENbHOCMU  MOYKAMU —HA
KOOPOUHAMHOU NIOCKOCTIU.

PaccmaTpuBaTh NpuMepbl MPOLECCOB M SIBJIEHUH U3 peaTbHOU
JKU3HU, WUTIOCTPUPYIOLIME W3MEHEHHEe B apuMeTuyeckoit
IPOTpecCcuu, B TEOMETPUUECKOIN MPOrpeccuu; uzoopaxicams
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coomeemcmayouue 3a8UCUMOCU 2pAPUYecKu.

Pemiath mpocTeiilnme 3aaayM, CBS3aHHBIE C YHCIOBBIMHU
MOCJIEIOBATEIBHOCTAMU, B TOM YHCJIE 33/Ja4d U3 peajbHOU
KH3HH  C  HCIOJBb30BaHWEM  HUGPOBBIX  TEXHOJIOTUH
(37IEKTPOHHBIX TaOHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha crodxchvie NPOYeHmyl, 8 MOM YUCLe 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMUTHCS C UCTOPHUEH Pa3BUTHS MATEMATHKH.
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IloBTOpEHME,
00001IEHME,
cHCTeMaTH3auus

3Hannﬁ1

(18 u)

Yucina M BbIUMCIeHMs (3alUCh, CpaBHEHHUE, JEHCTBUS C
JIEUCTBUTEIIbHBIMU YWCJIAMU, YHCIIOBas NpsiMasi; MPOIEHTHI,
OTHOUICHHUSI, IPOMOPIMH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHUYECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpazoBaHme
anreOpanvdecKuX BHIPAKEHUH, TOMYCTUMBIC 3HAYCHUS ).
@®yHknun (MOCTPOCHHWE, CBOMCTBA HW3YYEHHBIX (DYHKITHI;
rpaduueckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IIOJAMHOXKECTBO,
olepalyy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOXKECTB U1l ONIMCAHUs PEATIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33a]a4 U3 APYrHX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOIMIO H OCHOBHbIE 1€l CTBHUA,
CBSI3aHHbIE ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTb HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YUCII0, MOAYJb YUCia, OOBIKHOBEHHAs U
JecATUYHAas APOOH, CTAaHJAPTHBIA BHUJ YMCIA, apUPMETHISCKUN
KBaJIpaTHbIN KOPEHb.
BbInoHATS JeiicTBUS, CPABHUBATHL U YIIOPAA0YUBATH YHCIIA,
IIPEACTABIATh YHCIA Ha KOOPAUMHATHOW IPSMOM, OKPYIJIATH
YUCJIA; BBINOJHATH NPHUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUM.
Pemath TekcToBbIE 321a4H apU(PMETHIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3a1a4u, COAEpKaIlINE IPOLICHTHI, JOJIH,
YacTH, BBIPAXKAKOIIUE 3aBUCHUMOCTH: CKOPOCTb — BpEMs —
paccrosiHue, I1l€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAQ.
Pa30uparth peanbHbIC )KU3HEHHBIE CUTYyallud, (POPMYITUPOBATH
UX Ha S3bIKE MAaTEMAaTHK{, HAXOAMTb pELICHUE, NPUMEHSS
MaTeMaTUYeCKHI anmnapar, HHTePIpeTupPoOBaTh PE3yJIbTAT
OnepupoBaTh NOHATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(pMeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJIEH,
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anredpanveckas ApoOb, TOXKIECTBO.

BbINOJIHATL OCHOBHBIE JAEHCTBHUSI: BBHINOJHATH PAcu€Thl IO
dbopmynaM, npeoOpa3oBBIBATh IENbIE, IPOOHO-pAIIMOHATBLHBIC
BBIDQKEHUS W  BBIPOKEHHS C KOPHSIMH, pEAITU30BbIBATH
pa3io)KeHWE MHOTOWICHA Ha MHOXHUTEIH, B TOM YHCIE C
UCTOJIb30BaHUEM (OpPMYN pPAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI M Pa3HOCTH (C OIOpOH Ha CIPABOYHYIO WH(POPMAIIHUIO);
HAXOJUTh JIONMYCTUMBIE 3HAYECHUs MEPEMEHHBIX IJs JPOOHO-
palroOHAILHBIX BBIPAKCHUH, KOPHEH.

MopaeaupoBath ¢ MOMOIIBIO (OPMYIT pealbHbIE MPOLECCH H
SIBJICHHSL.

OnepupoBarb noHATUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIIEE U HAUMCHBIIICE 3HAUCHHSI
GbyHKIHIH.

AHaJIM3MPOBATH, CPABHUBATD, 00CY K/IaTh CBOICTBA (QyHKIIHIA,
CTPOUTH UX TpapUKH.

OnepupoBaTh NOHATHSIMH. TIpsiIMas TPOMOPIUOHATBHOCTb,
oOpaTHasi ~ MPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIHS,
KBazpaTHuHas QyHKIus, mapadonia, runepooa.

Hcnoab30BaTh rpadpuKu /s OTpeieieHus! CBOMCTB, MPOIECCOB
U 3aBUCUMOCTEH, JUid peleHust 3ajad M3 JAPYruX Yy4eOHbIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpauKOB peabHbIE MPOLECCH U SBJICHHUS.

Boipaxath ¢opMyiaMu 3aBUCUMOCTH MEX]Ty BETUYUHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (IIO 'OJAM OBYUYEHMUS)

7 knace (He MeHee 68 u)
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HasBanmue
pa3aeJia (TeMbl)

OcHOBHOE co/lep:KaHue

OcHOBHbIE BHbI 1€ATEILHOCTH 00y4aI0IIUXCSA
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Kypca (44cj1o

4ac0B)
IIpocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITUS U OTPEICICHUS.
reoMeTpuyecKne U yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3naBaTh  M3y4YeHHbIE  T€OMETpPHUYECKHE  (UTYPHI,
(urypsi CMeKHBIE U BEPTUKAIIBHBIC YTJIbL. onpeneJsATb HUX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33JauM (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue M3MepeHue JIMHEHHBIX M YIJIOBBIX BEJIMYUH, BBIYUCIEHHE |ONOPBI: HABOAALIME BONPOCHl HW/WIM AIrOpUTMa Y4eOHBIX
reOMETPHYECKUX  |OTPE3KOB U YIJIOB. necTBuit).
BeJIHYUH [lepumerp w  momanp  ¢uryp, cocraBieHHbIX U3 |IIpoBOAMTH MpOCTEHIINE TOCTPOSHUS C TOMOIIBIO IUPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepATH JIMHEHHBIE U YTIIOBbIE BETMUNHBI TEOMETPUUYECKUX U
IPAKTUYECKUX OOBEKTOB.
Omnpegensitb «Ha IJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOIUTH IPyOyI0 OLIEHKY UX Pa3MEPOB.
Pemarb 3a1auu Ha BBIUMCIICHHE [UIMH OTPE3KOB U BEIWYMH
YTJIOB.
Pemarsb 3a1aun Ha B3aMMHOE PacIoJI0KEHUE T€OMETPUUECKUX
dburyp.
IIpoBoanTh Ki1acCUPUKALNIO YITIOB, BBIYMCAATH JUHEIHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIUMBIE
JIOKa3aTeNbHbIE PACCYXKACHHUS.
3HAKOMUTHCS C UICTOPUEH pa3BUTHA reOMeTPHUM.
Tpeyronbuuku IlonssTme O paBHBIX TpPEyroJabHUKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYTrOJbHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHNUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexax (C ykazaHHEM IPHU3HAKOB) MPH HEOOXOIUMOCTHU C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
IIpu3Haku  paBeHCTBA  MPSAMOYTOJIBHBIX  TPEYTrOJbHUKOB.
CBOICTBO MeIMaHbI NPSMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOGeipeHHBIE U PABHOCTOPOHHUE TPeYTrobHUKU. [Ipu3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB GoNbIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI
yTOJI.

BHU3yaJIbHOU OIOPOH.

BbiBoauTh  cneactBust  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJILHUKOB.

®opmMyIMpOBaTH OIIpeACIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEAMHHOIO MEpPHEHANKYIsIpa
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[Ipocreiiline HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
IIpAMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUH.

OTpe3Ka; MepuMeTpa TPEYroJbHUKA NPH HEOOXOIUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOMCTBA U NPU3HAKU PABHOOEIPEHHOIO
TPEYTroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3azadax (C HMCIOJIb30BAaHHUEM CMBICIOBOMI
OINOpbI: HABOJAIIME BOMNPOCH M/WIM AIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOMCTB M3y4aeMbIX QUTYp.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanieabHbIe
npsimMble, CcyMMa
yIJIOB

[TapamiensHble mpsMble, ux cBoWcTBa. Hakpecr nexamue,
COOTBETCTBEHHBIE M OJJHOCTOPOHHME YIJIbl (0Opa3oBaHHBIE IPU
NEePECEUCHUH MTapaJIIEIIbHBIX MPSIMBIX CEKYIEH).

@®opMyJIMpOBaTh MNOHATHE  TapalieIbHBIX
HAXOAUTh NIPAKTHYECKHUE PUMEPBHI.
M3y4yaThb cBoiicTBa yrioB, 0Opa30BaHHBIX MPH TEPECEUCHUU

IPsAMBIX,

TPeYroJbHUKA [Ipu3Hak mapalaenpbHOCTH  HPSMBIX — 4Y€pe3  PaBEHCTBO |[1apaJUIENbHBIX IPSAMBIX CEKYyILEH
(14 u) PACCTOSHUN OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIpoBoauTs aoka3zarenbcTBa. DOPMYJIHPOBATH TeopemMy
CyMMa yriioB TpEyroiabHHUKA U MHOTOYTOJIBHUKA. NapajyIeIbHOCTH  JIBYX INPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHeniHue yrisl TpeyrojipHuKa 00pa30BaHHBIX IPU MEPECEUEHUM OITUX MPSIMBIX TpETheil
IPSAMOM.
BeryucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
HaxoauTh unciaoBele U OyKBEHHBIE 3HAUEHHs YIJIOB B
reOMETPUUECKUX 3ajadaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OxpyKHOCTH OKpy»XHOCTb, XOp/bl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJeHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpYKHOCTH. OKpY>XHOCTb, BIIMCaHHas B yrou. [lomamue o|nuaMeTpa W KacaTelbHOM K OKpyxHOocTH. M3yuaTrh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHbili| CBOMCTBA, NPU3HAKH, CTPOMTDH YESPTEKH.
NOCTPOCHHA NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccaenoBarh, B TOM 4HCIIE HCNOAb3YS HU(POBLIE pecypCehl:
(14 ) OKpyKHOCTb, OIMCaHHAs OKOJO TPEYroJIbHUKA. BrucaHHas B | OKPYKHOCTb, BIIMCAHHYIO B yroll; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKYIApO8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBJaieBaTh NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPY)KHOCTEH  TpeyrojbHUKa, HaXOAMTh IIEHTPbl 3THUX
OKPY’KHOCTEH C OIOPOW Ha aIrOPUTM MPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA INOCTPOEHME: yIia, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
OpsAMOM,  OpPOXOIAIIEHd  4Yepe3  JaHHYH  TOYKY U
NEPIEeHIUKYJIAPHON TaHHOW MpsIMON; OMCCEKTPUCHI AAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHS TCOMETPUH.

IToBTOpEHUE,
00001IeHnE
3HAHMI

(49)

[ToBTOpeHue U 0000IIEHUE OCHOBHBIX IMOHATUH W METOJIOB
Kypca 7 Kiacca.

Pematn 3aJavuM Ha IOBTOPCHUC, HIIIIOCTPHUPYIOHIUE CBA3H
MCKAY pa3IMYHBIMHA YaCTAMHA KypcCa.

8 kmacce (He Menee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCH
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YeTbIpéXyrojbHUK
U

[Tapannenorpamm, ero npu3HaKu U cBoiicTBa. YacTHble ciiydau
napajuieJiorpaMMoB  (MIPSIMOYTOJIBHUK, pOMO, KBajapar), HX

H300paxkaTh 1 HAXOAUTH HA YEPTEKaX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IPsIMOYTOJIbHAS
TpaneLuu.
Yoeoenue meouanwi. Llenmpanvnas cummempust

®opMyJIMPOBATH oInpeeJIeHus: napajuiesiorpaMmma,
IpSMOYTOJIbHUKA, poMmOa, KBaJgpaTa, Tpaneluu, paBHOOOKOMH
Tpaneuuu, NpsSMOYyrojabHOU TpaNeLnH.

Hcnonb3oBaTh Mnpu pelieHMH NPpoOCTeHIUX  3aga4
IIPU3HAKN U CBOMCTBA: IapajuleIOrpaMMa, MpsIMOYTOJIbHHKA,
poMba, KBajpaTa, TpanelUud, pPaBHOOOKOW Tpameruu,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsaTs MeETOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPO¥ Ha AJITOPUTM IIpaBUIIA.
Ucnonb3oBath 1H(ppOBBIE peECypch
CBOWCTB M3y4aeMbIX QUIryp.
3HAKOMUTHCS C UICTOPUEH PA3BUTHA I'e€OMETPHH.

JJI1 UCCIICAOBaHMUA

Teopema PaJieca
U Teopema o
NPONOPLUOHAIBH
bIX OTpe3Kax,
no00HbIE
TPeYroJbHUKH
(15 u)

Teopema ®aneca u meopema o nponoOPYUOHAILHLIX OMPEIKAX.
Cpenusis nuHus TpeyrojibHUKA. Tpamnenus, e€ cpeaHsis TUHUs.
Ilponopyuonanvuvie  ompesku, NOCMpoeHUue  4emeeépmozo
NPONOPYUOHATLHO20 OMpPe3Ka.

Ceoticmea yenmpa macc 8 mpey2ovHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusnaka
mpey20nbHuxkos. IlpakTuueckoe npuMeHeHue.

nooodbus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
UCIONb30BaHME  TeopeMbl  Qajeca U TEOpeMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISIHOCTb.

Haxoauth no100HbIE TPEYTOJBHUKH HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB IMOJ00MS TIpU
HE00XOMMOCTH C BU3YaJIbHOM OMOPOii.

Pemars 3agaum Ha 1oJ0O0HBIE TPEYrOJbHUKH C MOMOIIbIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEH M HAXOKICHUS
NOJOOHBIX  TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJbCTBA C MCIIOJB30BAaHUEM IPU3HAKOB
NoJJ00UST HECIIOKHBIX T'€OMETPHYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM Y4eOHBIX JeHCTBHI.

IlpuMeHATs  TONyYEHHBIE  3HAaHUS  IPU  PELICHUU
reOMETPHUECKUX U MPAKTUUYECKUX 3a/1a4 ITPH HE0OXO0AUMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS [EOMETPUH.
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Inomans.
Haxoxxnenue
IJIoaaen
TPeyroJbHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILtomanu
nmoa00HbIX Gpuryp
(14 v)

[Tonsitrie 06 00IIEH TEeOpPUU TUTOIIAIH.

@opmynbl A IUIOIIAAM TPEYroJbHUKA, Mapajiesorpamma.
OmuoweHnue niowjaoei mpeyeorbHUKO8 ¢ 0OWUM OCHOBAHUEM

unu obwetl 8bLCOMOIl.

Buviuucnenue niowaoeti cnodcHvlx ¢ueyp uepes pasduenue Ha

yacmu u 0ocmpoetue.
[Tnomanu ¢puryp Ha KjIeT4aTon Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3anaun ¢
NPaKTHYECKUM COZICpKaHHeM. Peutenue 3a0au ¢ NoMOubIo

Memooa 8CnoMO2ameibHoU NioUWaou.

OgiajgeBaTh NepPBHYHBIMHU NMpeACTABIEHUSIMH 00 001IeH
Teopun IiIomaau (Mepel), ¢GOpMYJHPOBATH CBOWCTBA
IJIOIA/IU, BBISICHSTH UX HATJISITHBIN CMBICTT.

[Mpumensith  GopMmynbl  TUIOMIATU  Mapajuieiorpamma,
TPEYroJibHUKA, Tpameuud ¢ OHNOpOM Ha CHPABOYHYIO
UH(OPMALIHIO.

IIpumensaTh bopMyIbI IJI0ILAU BBIITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHajud U yroj MEeXIy HUMHU C
OTIOpOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth miomanu ¢uryp, n3o0paxEHHbBIX Ha KIETYATOM
Oymare, HCIOJIL30BATH Pa30MEHNE HAa YaCTU U TOCTPOCHHE.
Pa3ouparb npumepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbLHOMN
TIJIOIIA U ISl pEIICHUSI TEOMETPUUYECKUX 3a]1ay.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbI4ucasaTh miomaay pa3auyHbIXx MHOTOYTOJIBHBIX (DUTYP.
Pemath 3a1a4u Ha IUIOIIA/Ib C IPAKTUYECKUM COACPKAHUEM
MOCJIE COBMECTHOI'O aHaJIU3a.
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Teopema
ITudgaropa u
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTeNbCTBO H MPUMCHCHHE.
Oo6patnas Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (PYHKIUI OCTPOro yria,
TPUTOHOMETPUYCCKHE  COOTHOWICHHWSI B MPSIMOYTOJbHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
COOTHOIIICHUST ~ MEXIY CTOPOHAMH B  MPAMOYTOJbHBIX
TpeyroiabpHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBaTh Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYECKUX BBIUMCICHUSX.

Brnaznets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKIIHUNA OCTPOTO
yria, MPpoOBepsATh X KOPPEKTHOCTD.

BbIBOAMTH  TPUTOHOMETPUYECKHME  COOTHOLICHHUS B
NPSIMOYTOJIBHOM TPEYTOJbHUKE C OMOPOW Ha CIPABOYHYIO
nHpopManuro.

HccnenoBath  COOTHOUICHHS ~ MEXIy  CTOPOHAMU B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIIOIIECH MOMOIIBIO.

Hcnoab3oBate  (GOpMyNbl  NPUBEAECHUS U
TPUTOHOMETPHUECKOE TOXKAECTBO JJIs1 HAX0XKJICHUS
COOTHOIICHUH MEXIy TPUTOHOMETPUYECKUMH (PYHKIMSIMHU
pasIMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHOC
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UH(OPMALIHIO.

IIpuMeHATH NOJIy4CHHBIC 3HAHUSA U YMEHHs IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM TMPABUJIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U LIEHTpaIbHBIE YIUIBI, YIOJ MEXKIAY KacareapbHOU U | DopMy/IHpPOBATh OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOpI0i. yrjaamu B Kpyre (BIHCAHHBIN Yro, HEHTPaIbHbIA YTom).

Bnucanuble Vsl MeXAy XOpAaMHU U CEKYILUMM. HaxoauTh BnMCaHHBIE YIJibl, ONMMPAIOIIMECS HA OAHY IYTY,

U ONMCAHHBbIE Bnucannble 1 onMcaHHbIE YETHIPEXYTOJIbHUKHU, UX MPU3HAKU U | BBIYMCJIATH YIJbl C TOMOILBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeThbIPEeXyroJbHUK |CBoOMcTBA. [IpuMeHeHHME OSTUX CBOWCTB TMpU  PEHICHUH | TEOPEMbI O BIIMCAHHOM YETBHIPEXYTOJbHUKE, TEOPEMBI O

H. F€OMETPUUYECKHX 3a/1au. LHEHTPaJbHOM yIJIe MpH HEOOXOAMMOCTH C BH3YyaJbHOU

KacareiabHbie B3aumHoe pacnonokeHue ByX OKpyxkHoctel. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIEC U ONKMCAHHBIE YETHIPEXYTOJIbHUKHU, BBIBOAUTD UX

OKPY KHOCTeM CBOICTBa U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOMCTBA M MNPU3HAKKA IPU PELICHUU
3ajad.

IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHUE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIacCOB, 0000IIIeHIE 3HAHUIA. MEXYy Pa3INYHbIMU YaCTSMHU Kypca.

3HAHUM

(4 4)

O kaace (He Menee 68 u)
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Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHIbI 1€ATEILHOCTH 00y4aI0IIUXCSA
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Tpuronomerpusi. |Omnpenenenne TpuroHoMetTprudeckux (GyHkuuid yrioB ot 0° 10| @opMyIMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyc W CHHyC OpAMOro W Tymoro yria. Teopema|(QyHKOMH TymbIX ¥ OPAMBIX YIJIOB C BU3YallbHOM OIOPOIA.
KOCHHYCOB M KocuHycoB. (OOo00mEénHasi) Teopema CcUHYCOB (¢ paaunycoM | DopMyInpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OTMCAHHOM OKpPYKHOCTH). Haxok/ieHue ITMH CTOPOH M BEJTUYHH | paJALYCOM OIMCAHHON OKPY>KHOCTH).
Peienne YTJI0B TPEYrOJIbHUKOB. Pemiath TpEYroibHUKH C OMOPOH HA aIrOPUTM Yy4eOHBIX
TPeyroJibHUKOB ®dopmyna MIOHIAAU TPEYroJIbHUKA Yepe3 JIBE€ CTOPOHBI U YroJl | AEHCTBUM.
(16 4) Mexy Humu. dopMmyna miomany 4eTbpéXyrojpHuKa yepes ero | Pemare  nmpakTuyeckue  3aJa4yd,  CBoOAsAIIMecsd K
JMarOHAIH U yrOJ MEX]Ly HUMH. HAXO0KICHUIO PA3JIHYHBIX 3JIEMEHTOB TPeYroJIbHUKA.
[TpakTHyeckoe NpUMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopasoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noa00us. Coomeemcmeennble 31emermovl HOOOOHbIX Queyp. HccenenoBaTh OTHOILICHUE JTMHEHHBIX 3JIEMEHTOB GUTyp IpH
Metpuyeckue Teopema o npouzeedenuu ompe3Kos xopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpuMeps! nopodus B
COOTHOILIIEHUS B npou3ee0eHuU Ompe3Ko8 CeKywux, meopema o Keadpame |OKPYKaAIOUEH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrol. [Ipumenenue 6 peuwienuu ceomempuyeckux 3aday. | Beieooums mempuueckue coommnowenus mexncoy ompesxamu
(10 v) X0pO, CeKyWux u KacameubHblX ¢ UCNONIb30BAHUEM BNUCAHHBIX
Y208 U NOOOOHBIX MPEY20NbHUKOS.
Pewame ceomempuueckue 3adauu u 3a0a4u U3 peaibHOl
JICUBHU C UCNONB30BAHUEM NOOOOHBIX MPEY20IbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOpbl Kak HaMpaBI€HHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA HA YUCJIO. HCCJIe10BATH r€OMETPHYECKUI (nepemerexue) u

DuU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHO€ TPOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHE ISl
HaxO0XJEHUs UIMH U YIJIOB.

Pemienue 3a1ad ¢ mOMONIBIO BEKTOPOB.

[IpruMeHeHrne BEKTOPOB I PELICHUs 3a1a4 KUHEMAaTUKUA U
MEXaHHUKHU.

¢usznueckuil (cuiaa) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaeNeHMsl CYMMBl U PAa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIe0BATD
reOMETPHUECKUI U (PU3NUECKUN CMBICIIBI TUX ONEepPaIHii.
Pemats, reomerpuueckue 3aJayd  C  HCIOJIb30BaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 10 IBYM HEKOJIJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaSIpHOE  NPOU3BENEHHE  BEKTOPOB,
BBIBOANTH €0 OCHOBHBIE CBOICTBA.

BbruncasaTs cymMmy, pa3HOCTb U CKaJSIPHOE IMPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha
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BEKTOPOB B KOOp/IMHATAX.
IIpuMeHATH CKAJIIpHOE MPOMU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JexapToBbI JlekapTOBBI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npamou. YTI0BOH KO3()(UIMEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPJMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapajliebHbIE U NIEPIEHIUKYIIIPHBIE IPSIMbIE. HccnenoBath ypaBHEHUE IPAMOM U OKPYKHOCTH € OIIOPO Ha
(9 u) VYpaBHeHHE OKpYyXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIAH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
MeTto1 KOOpAMHAT IPU PELIEHUH T€OMETPUUECKUX 3a/1au. Pemath 3a1a4u Ha HaX0X/ICHUE TOYEK I1EPECEUCHHUS IPSIMbIX
Hcnonp30BaHue METOAa KOOPAUHAT B IPAKTUUECKUX 3a7auax U OKPYKHOCTEH € IOMOIIbIO METOJ]a KOOPIUHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduiuuenra npsamon
IOpU pelleHUM 3ajad, s ONpEJeNICHUs PpaclloyIOKEHUsS
MPSIMOM.
IIpuMeHATh KOOPIUHATHI NPH PELICHUU I'€OMETPUUYECKUX U
MPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTUYeCKUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IMoab3oBaTbest 11 TOCTPOEGHHUA U HCCIENOBAaHUMN
1M (POBBIMU pecypcami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIrOJbHUKH. (Yucio m ¥ JUIMHA OKpPYKHOCTU. JlIMHAa Jyru OKpPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAMTb MX JIEMEHTHI.
Juna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JJIMHBI OKPY>KHOCTH, BBEJIEHHBIM C

OKPY-KHOCTH U
IUI0IIAIb KPYyra.
Boruuciienue
nJioiajei

8w

[Tnomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue miomanen Gpuryp, BKIIOYAIOIUX 3JIEMEHThI KpyTa.

10

[IOMOILBIO NPAaBUJIBHBIX MHOI'OYTOJIBHUKOB, OIpPeNeJsiTh
YUCIIO 7T, JUIMHY yTU U paJlaHHYI0 MEpY yIJa o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
1 Ha00O0pOT IO BU3yaJIbHOM omope.

OnpepensiTh IIomags Kpyra.

BoiBoauTh hopmyainl (B rpalyCHON U paiuaHHOW Mepe) s
JUTMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IJIaH.




BoruncasaTs miomanu (Guryp, BKIIOYAIONINX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
HaxoauTh miomniaay B 3aJa4ax peaabHOM KU3HU.

Tousmue o osudicenuu ni10CKOCmu.

JABuxenns Pazoupars  npumepsl,  WUIIOCTPUPYIOLIME  TOHATHUSA
IUIOCKOCTH Ilapannenvhoiii neperoc, nosopom u cummempusi. Ocu u yenmpul | ABUKEHUSL, IEHTPOB U OCEH CUMMETPUHU.
(6 u) CUMMEmMPUU. ®opMyJIMpPOBaTh ONpEICIICHUs MapajuIeIbHOTO IepeHoca,
Ilpocmetiwue npumenenus @ pewieHulU 3a0adu. IIOBOPOTa MU OCEBOM CHMMETPUHM C BHU3YaJbHOW ONOPOM.
HaxoauTthb HEmoABMKHBIE TOUKH 110 00pasIy.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI NPOCTEUIIUX QUTYp IO
oOpasiy.
Ilpumenamey napannenvHvlil NEpPeHoc U CUMMEMPUIo Hpu
peueHuu 2eomempuiecKux 3a0a4 (pazoupamos npumepbi).
Hcnonvzosams 01151 nocmpoenus u Uccie008aHull yugposwie
pecypchbi.
IloBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M MeTOI0B KypcoB /—9 |OmepupoBaTh MOHSATHAMHU: QUrypa, TOUYKA, IpsMasi, yrol,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMaTU3aIlHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHHUM
cucreMaTusauus | IIpocreiiimne reomerpudeckue (GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MpPSIMOYIOJbHBI TPEYroNbHUK, MeEAHaHa,
SHAHMITZ N3mepeHne reoMeTpuuecKiuX BEITNYHH. OuccekTpuca M BBICOTA TPEYrOJNbHUKA, HapajieorpamMm,
(7 u) TpeyronbHUKH. poMO, MpSMOYTOJIbHUK, KBAJpaT, Tpamelus; OKPYKHOCTb,

[TapannensHble ¥ NEPIEHANUKYIISAPHbIE IPSIMBIE.
OxpyxHOCTb U Kpyr. I'eomeTpuueckue mOCTpOEHUs. YTIbl B

OKPY)KHOCTH. BrmcaHHblE W ONMCAaHHBIE  OKPYKHOCTHU
MHOT'OYTOJIbHUKOB.

[IpsimMast 1 OKPY>KHOCTB.

YUeThIpEXYroJIbHUKHY. Bnucannseie U OIIMCAaHHBIC
YETBIPEX YT OJIbHUKH.

Teopema IIudaropa u Hauana TpuroHomeTpuu. Pemenue o6mmx
TPEYTrOJIbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHbIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH.

KacaTeJbHasl, paBeHCTBO M 1oaooue Guryp, TpeyroibHHUKOB;
HNapajyieIbHOCTh W MEPHEeHAMKYISIPHOCTh HNPSMBIX, YToOJl
MEXIYy NpPSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
OpsSMOM; AJMHA, PACCTOSHUE, BEIMYMHA YIja, IUIOMIA/b,
epUMETp.

HUcnonb3oBats  Qopmynabl: mnepumerpa U IUIOMIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSIMOYTOJIBHOTO MapajuIesIenuIes1a.

OnepupoBaTtb NOHATHAMM: T[PSMOYTOJbHas cHUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHATHUS JJA
IIPEJICTaBICHNs] JaHHBIX U PEIICHUs 3ajad, B TOM YHCIE W3
JpYTruX y4eOHBIX PEAMETOB.

Pemars 3agaum Ha TNOBTOPEHHE OCHOBHBIX IOHSTHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBSA3EH MEXIY pa3IMUHBIMU YacTsIMHU Kypca.
BopiOupats MeTo JU1s pelIeHus 3a1a4H.
PemaTth 3324y U3 IOBCETHEBHON YKU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»(ITIO 'OJAM

OBYYEHMUA)

7 knacc (He menee 34 )

Ha3Banue
pasaesa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4a0IINXCS

IIpeacrasiienue
AAHHBIX
(7 )

[IpencraBnenne manHbIX B Tabmunax. [IpakTudeckue
BBIUMCJICHHMS 10 TaO0AW4YHBIM JaHHBIM. M3BledyeHue U
UHTeprpeTanusi TabIu4HbIX AaHHBIX. [IpakTudeckas paboTa
«TabmumD.

I'padmueckoe mpencraBieHUE [NaHHBIX B BHUAE KpPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) nuarpaMM. UTeHne u mocTpoeHue
nuarpamm. [Ipumepsl neMorpadudeckux quarpamm.
[TpakTrueckas padota «JlmarpamMmmsbIy.

OcBauBaTth Ha  0a30BOM  YpPOBHe  CIOCOOBI
MIPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabmuIl MW  JuarpamMm  C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguyeckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIUIEHHON M CEIbCKOXO35MCTBEHHON MTPOMYKIINH,
OO0IIeCTBEHHbIE U IPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboThl ¢ TaONUYHBIMU U
rpadM4ecKUMHU TNPEACTABICHUSMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJie MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA
(8 )

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menaunana 9ucioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[IpakTuueckas pabora «CpeqHue 3HaUCHUSY.

Haubonbiiee 1 HauMeHbllIee 3HaY€HUST YUCIIOBOI0 Habopa.
Pasmax.

OcBauBaTh Ha 0a30BOM YpPOBHe INOHSITHS. YUCIIOBOM
HaOop, Mepa IEHTPAIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpeaHee apu(hMETHIECKOe, METHaHA.
OnuceIiBaTh CTaTHCTUYECKUE JIAHHBIE C TOMOIIBIO
cpeaHero apupMETHYECKOro U MeMaHbl. Pemarp 3aqaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HATJISATHOCTH W/WIH
BepOATBLHOM OTOPHI)

N3yuaTh cBolicTBa CpeqHHX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJe MPAKTHYECKUX pPadoT, (C
HAIPaBJISIONMIEH TOMOIIBIO).

OcBanBaTh Ha 06a30BOM YPOBHE MOHSITHSI: HAUOOJIbIIICE
Y HaMEHbIIIEe 3HAYCHUS YUCIIOBOTO MAaCCHBa, pa3Max.
Pemats 3agaun Ha BHIOOp crioco0a OMKMCaHUs TaHHBIX B
COOTBETCTBUM C TPHPOJIOM JAHHBIX H  LEIIMHU
MCCIIEIOBAaHMS C HAITPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 4)

Cryuatinas uzmenuusocms (npumepul). Yacmoma snaueHuti 6
maccuse dannuvix. I pynnuposxa. I'ucmoepammul.
Ipaxmuueckas paboma « CnyuariHas usmeH4usocmo ».

Oceéaueamv nonamusa. yacmoma 3HAYEHUU 6 MACCUee
OAHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoump cucmozpammul no oopasyy

Oceausams cpaguueckue npeocmasienus pasuvix U008
CVYAUHOU UBMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
Teopuio rpa¢gos
(4 4)

I'pagh, eepuwuna, pedpo. Ilpeocmasnenue 3a0auu ¢ NOMOUWBIO
epagha. Cmenenw (s8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmeneHs gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nymy). IIpedcmasnenue 06 opueHmupo8anHvx epaghax.

Ocsausamv nonamusn. cpag), sepuwuna epaga, pebpo
epaga, cmeneHs (8a1EHMHOCIb BEPULUHDBL), YENb U YUK
Oceausamv nonamusn:. nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK CYMMbl
cmenenell eepuwiun 2paga, Ha nouck oboxooa zcpaga, Ha
noucKk  nymeil 8  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasiawel NOMoubio.

Ocsausamv cnocoodvl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, 2eomempuu, Mmeopuu 8epPOAMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, Ccxembl,
aneKmpuyeckue yenu, QYHKYUOHAIbHblE COOMEEMCMElUsL)
Ha npumepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmo u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4acToTra yacmoma cobvimus. Ponb manoeeposmuulx u npaxmuvecku | cobvimue, MAI08epPOAMHOe U NPAKMUYECKU 00CMOBEPHOE

CJIYy4YaiHOr o 00CcmosepHblx cobbimutl 8 npupoode u 6 obwecmee. Monema u | cobvimue.

coOBbITHA USpanbHAs KOCMb 8 MeOpUl 8ePOAMHOCELL. H3yuame 3naUUMOCMb  MANOBEPOAMHBIX  COOLIMUL 8

(4 9) IIpakmuueckasn paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX Npumepax (asapuu,
HecuacmHvle cryyau, sawuma NepCoHaAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvHas KOCms) 8 meopuu 8ePoAmMHOCMell.
Habénwoame u uzyuame uacmomy cobwbimutl 8 nPpoCmMulx
9KCNEPpUMEHMAax, 8 mom Hucie ¢ NOMOwbI YUPPOBLIX
Pecypcos, 8 xo0e npaKmu4eckotl pabomel.

O000eHue, IIpencraBnenne  naHHbIX.  OnucarenbHas — ctaTucTuKa. | [IOBTOpPATH W3yd4eHHOE W BBICTPAUMBATh CHCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aifHOTO COOBITHS. 3HaHUM.

(54) PemaTs 3aga4m Ha IpeICTaBICHUE U ONTMCAHNE JAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XAPAKTEPUCTHK C HAIPABIISIOLIEH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTHUECKU IOCTOBEPHBIX CITyYalHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

[Ipu pa3pabotke paboyeit mporpaMMbl B TEMAaTHUYECKOM IJIAHUPOBAHUU JOJKHBI OBITH YUTE€HBI BO3MOKHOCTH HCIIOIb30BaHUS 3JIEKTPOHHBIX
(undpoBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIIOIIMXCSA Yy4€OHO-METOJUYECKUMH MaTepuaiaMu (MyJIbTUMEIUNHBIE MPOrPaMMBbI, 3JEKTPOHHBIE
y4eOHUKH U 33/Ia4YHUKH, dJICKTPOHHbIE OMOIMOTEKH, BUPTyalbHbIE JJAOOPATOPUH, UTPOBBIE MTPOrPaAMMBbI, KOJJIEKIIMH IIUPPOBBIX 00pa30BaTEIbHBIX
PECYPCOB), UCMOIb3YEMBIMU 1JI1 00YUEHUS U BOCIIUTAHUS PA3IMUHBIX IPYIII M0JIb30BaTeNeH, MPECTaBIEHHBIMH B 3JIEKTPOHHOM (LIM(PPOBOM) BHIE

U pCAIM3YIOIHUMU TUAAKTHYCCKUC BO3SMOXKHOCTH I/IKT, COACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 06p3.30BaHI/II/I.
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COTI'JIACOBAHO
[TpoToxoi 3acegaHusi METOAUYECKOTO
o0benHeHus yunTenei marematnku MbOY
murneit Ne4 um. ipodeccopa E.A. Korenko
r.Eiicka MO Eiickuii paiion Kpacnogapckoro
kpas ot 28 aBrycra 2023 1. Nel

barosa T.B.

COI'ZTACOBAHO

3amectuTtenb Aupekropa no YBP

28 aBrycra 2023

Tkauyk JI.A.

10




		2023-09-18T08:29:09+0300
	Мосина Нина Викторовна
	Я являюсь автором этого документа




