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[TOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHass pabouasi mporpaMma IO MaTeMaTuKe JUIsi OOydaroluxcs C 3aJepKKOW IMCUXHUYECKOrO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIer0o 0Opa3oBaHUsS MOATOTOBJIEHA Ha OCHOBEe DenepaibHOTO TOCYyJapCTBEHHOTO
o0pa30BaTeIbLHOTO CTaHIapTa OCHOBHOTO 00111ero oopazoanus (I[Ipuka3z Munmnpocsemenns Poccuu ot 31.05.2021 1. Ne 287,
3apeructpupoBan MunuctepctBoMm toctuuiuu Poccuiickoit @eaepannu 05.07.2021 r., per. Homep 64101) (manee — @I'OC
000), ®denepanpHON ananTUPOBAHHOM OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
oOydaroIuxcs ¢ 3aep>KKON Icuxudeckoro pa3putus, denepanbHoil paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS
no npeametry «Maremarukay, denepanbHoi paboueld MpOrpaMmbl BOCIUTAHUS, C YYETOM PACIPEIECICHHBIX IO Kiaccam
MPOBEPSEMBbIX TPeOOBAaHUI K pe3yJbTaTaM OCBOCHHS AJaNTUPOBAHHOM OCHOBHOW 0Opa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO
oOuiero 00pa3oBaHus OOy4YAIOMIMXCA C 3aJEPKKOM TCUXMYECKOro pa3BuTha. B paboueld mporpamme ydTeHbl UAEH U
nosnioxkenust KoHueniuu pa3BuTusa MaTeMaTuueckoro oopasoanust B Poccuiickoit denepanumu.

O0mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

VYyebubiii mnpeamer «MaTemaTuka» BXOIUT B TMPEIMETHYIO 00JacTh
«Maremarnka u uHpopmatukay. OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIMTEIBHON KYJIBTYpbl UM JIOTUYECKOTO MBIIUICHUS,
(GOpMHUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBHIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM XM3HU oOyuaromuxcsi ¢ 3[1P. YueOHbIil mpenMer pa3BUBAeT MBIIUICHUE, TMPOCTPAHCTBEHHOE BOOOpaXKeHUE,
(GyHKIMOHATBHYIO TPAMOTHOCTh, YMEHHUSI BOCTIPUHUMATh U KPUTUUYECKUA aHATU3UPOBATh MHGOPMAIIHIO, MPEACTABICHHYIO B
pa3IuuHbIX (hopMax.

OOyyenne MaremMaTHKe AaéT BO3MOXKHOCTh pas3BuBaTh y oOyuatomuxcs ¢ 3[IP TouHyro, panuoHanpHYIO W
nH()OPMATUBHYIO peUYb, YMEHHE OTOMpaTh HamOOJee MOAXOISIINE S3BIKOBBIC, CUMBOJUYECKUE, TpadUIeCKUe CPEICTBA IS
BBIPOKCHUS CYXKIACHUH M HATJISHOTO WX MPEACTABICHHUS.

Heo6xoaumbiM KOMIIOHEHTOM 0011l KyIbTYpPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111e€ 3HAKOMCTBO C METOJIaMU
MO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHHE O MPEAMETEe M METOJaX MaTeMaTUKHU, UX OTJIMYUNA OT METOJIOB APYTHX
€CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MATEeMATHKHU JJI PEIICHUS HAYYHBIX M MPHUKIAJTHBIX
3anay. Takum oOpazoM, MaTeMaTudeckoe oOpa30BaHUE BHOCUT CBOM BKJIAJ B (DOPMUPOBAHKE OOIIEH KyJIbTYyphl YeJIOBEKA.

N3yuenne mMareMaTWKyd TakXKe CIOCOOCTBYET JCTETHUYECKOMY BOCIHTAHHMIO 4YEJIOBEKAa, MOHUMAHUIO KpacoThl U
U3SIIIIECTBA MATEMATHIECKUX PACCYKICHHA, BOCIIPUSATHIO T€OMETPHUECKIX (POPM, YCBOCHHIO HJIEH CHMMETPHUH.



[IporpamMma oTpaxkaeT coaepkaHue oOyudeHusi mpeaMery «MaTemaTHkKay C Y4eTOM OCOOBIX O00pa30BaTEIbHBIX
notpedbHocteit obyuatomuxcst ¢ 3IIP. OBnagenue yueOHbIM mpeaMeToM «MaremaTukay MPE/ICTABISIET OMPEACICHHYIO
cnoxHocTh g ydamuxcss ¢ 3IIP. V oOywatomuxcss ¢ 3IIP nHamGonee BbIpakeHbl OTCTaBaHMS B PA3BUTHUU CIIOBECHO-
JOornyeckux (OpM MBILIUICHHS], IOATOMY a0CTPAaKTHBIE U OTBJIEUYEHHbBIE KaTErOPUU UM TPYAHOJOCTYINHBI. B TOXe Bpems mpu
crenuaibHOM OOy4YeHHH OOy4YaroIIMecs MOTYT BBIOJHATH 33JlaHus MO anroputMy. OHU BOCIIPUUMYMBEI K MOMOIIH, MOTYT
BBITIOJIHUTh TEPEHOC Ha AaHAJIOIMYHOE 3a/JaHhe YCBOEHHOro crocoba pemieHus. CHUKEHUE pPa3BUTHS MBICIUTEIbHBIX
omnepanui U 3aMEIJICHHOE CTAHOBJIEHUE JIOTMYECKUX JEUCTBUM MPUBOJAAT K HEAOCTATOUYHOM OCMBICIEHHOCTH COBEPIIAEMBIX
y4eOHbIX JeWCTBUU. Y 0O0yyaromuxcsi 3aTpyJHEHbl CYETHBbIC BBIUMCICHUS, MPOU3BOJUMBIE B yMe. B NHCbMEHHBIX
BBIYHCIICHUSX OHU MOTYT IMPOIYCKaTh OJIMH W3 TPOMEXKYTOUYHBIX MmiaroB. [Ipu paboTe C YHMCIOBBIMU BBIPAKECHUSIMH,
BBIYHCIICHUEM WX 3HAUYEHUS MOTYT HE YJIep>KMBaTh MPABWIbHBIN MOPSAOK AeicTBuid. [lpu ympomenun, mpeoOpa3soBaHUU
BbIpaxkeHui yvamuecs: ¢ 3[IP He MOTYT CaMOCTOSITEIbHO MPUHSATh PEIIEHUE O MOCIEA0BATEILHOCTH BBITIOTHEHUS JCHUCTBUIA.
KOHKpPETHOCTD MBIIUIEHUS OCJIOXKHSAET YCBOCHHsI HABBIKA DPEIICHUS YPABHEHHUM, HEPABEHCTB, CUCTEMbl ypaBHEHHU. MM
MaJI0JIOCTYITHO COBEPILIEHHE 0OPATUMBIX OIlepaluil.

Hu3zkuii ypoBeHb pa3BUTHS JIOTHUECKUX ONEpalMil, HeTOCTaTOYHass 0000IIEHHOCTh MBIIUICHUS 3aTPYAHSIIOT U3yUYeHUe
TeMbl «DYHKIUW»: MPU OMpeaesieHnd (GyHKIUOHATBHOM 3aBUCUMOCTH, IIPU OMHUCAHUU IpapUUYEeCcKOl CUTyalluu, UCIIONb3Ys
reOMeTpUYECKUi, anredpanyeckuil, QyHKIMOHAIBHBIN s3bIkM. Hepenko ydaiiuecs He BUAST pa3HUIBI MEXAY OOJACThIO
onpeneneHus: GyHKIUU U 00JaCThI0 3HAUCHHM.

Pemenne 3amad cONMpspKEHO € TPYIHOCTAMM O(OpPMIIEHHS KpaTKOW 3amlucH, MPOBEACHUS aHAlU3a YCJIOBUA 3ajaud,
BbIICJIEHU cylecTBeHHOro. O0yuaromuecs ¢ 3I1P 3atpyaHstoTcs cienaTh yMO3aKIIOUEHUE OT OOIIEro K YaCTHOMY, HEPEAKO
BBIOMPAIOT HEPALIMOHAIBHBIE CIIOCOOBI PEIICHUS], HHOT' /1A OIPAaHUYMBAIOTCS MAHUITYJISLUSMU C YHCIAMHU.

[Ipu u3yueHuu reomerpuyeckoro marepuana odydaromuecs ¢ 3IIP craakuBaroTCs ¢ TPYAHOCTBIO I€NATh JOTUYECKUE
BBIBOJIbI, CTPOMTBH IIOCIIEIOBATENIbHBIE pAacCyXAcHUA. HenpouHble 3HAHHMS OCHOBHBIX TEOPEM TI'€OMETPUM IPUBOIUT K
OolIMOKaM B pELIEHUWH TeoMeTpuyeckux 3agad. OOydarompecss MOTyT MOAMEHUTh (OpMYJy, HENPaBUIBLHO MNPUMEHHTD
teopemy. K cepbe3HbiM ommOKam B pelIeHUH 3a7a4 MPUBOASAT HEIOCTATOYHO Pa3BUThIE MPOCTPAHCTBEHHBIE MPECTaBICHUS.
WM C105KHO BBIMOJHUTH YEPTEXK K YCIOBUIO, B MUCHbMEHHBIX pab0TaX OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TouHOCTh 3alIOMUHAHUS U BOCIPOM3BEIACHUS y4eOHOTO Marepuaia CHWXEHBI MO0 MPUYMHE CIa00CTH MHECTUYECKOH
JEeSTENbHOCTH, CyX)eHuss o0bema mamsaTu. O0yuaromumes ¢ 3I1P TpeOyetcst Oosblile BpeMeHM Ha 3aKperjieHue marepuasa,
aKTyanu3anus 3HaHUU 110 OIIOPE IPU BOCIIPOU3BEICHUH.

Jlnis mpeosioyieHust TPYIHOCTEH B M3y4YeHHH y4deOHoro mpenMera «Martematuka» HeoOXxonuMa ajaamnTtanus odbeMa |



XapakTepa ydeOHOro MmaTepHaja K MO3HaBaTeIbHBIM BO3MOXKHOCTAM ywammxca ¢ 3[IP. Crnenyer ydeOHbII Marepuan
MPENOJHOCUTh HEOOIBIIMMHU MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATh CIIOCOOBI afanTalii TPYAHBIX 3aJaHUi,
HEKOTOPBIE TEMBI JaBaTh KaK O3HAKOMUTEIBbHBIE; HCKIII0UATh OTJEIbHbBIEC TPYIHBIE T0KA3aTEIbCTBA; TEOPETUUECKUIN MaTepral
PEKOMEHAYETCSI M3y4daTb B IMPOLECCE MPAKTUYECKOW NEITENBHOCTH II0 pEmeHU0 3anad. OpraHuyeckoe €IUHCTBO
MPAKTUYECKON M YMCTBEHHOMU JESATENBHOCTU yUYallIMXCs Ha ypOKax MaT€MaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEILHOMY
YCBOEHHIO 0a3MCHBIX MaTEMaTUYECKUX 3HAHUM U YMEHUH.

Henu n 3axa4n u3yyenus y4eOHoro npeamera «MaremaTuka»

[IpuopuTteTHBIMU yensimu 00yUEeHHs] MaTEMATHKE B 5—9 Kiaccax sIBISIOTCA:

* (¢hopMUpOBaHUE IEHTPAIBHBIX MATEMATUYECKUX MOHATUN (YUCIO, BEIWYMHA, TeoMeTpuueckas Qurypa, nepeMeHHas,
BEPOSITHOCTb, (PYHKIIMSI), OOECIEUMBAIOIIUX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MaTeMaTHYECKOro oOpa3oBaHUs
oOyuaromuxcs ¢ 3I1P;

* moaBenenue oOydvaromuxcst ¢ 3P Ha mocTymHOM JUisi HMX YpOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTeMaTHKUA M
OKPYKAIOIEro MUpa, TOHUMaHUE MaTeMaTHKU KaK 9acTH OOIIEeH KyJIbTyphl YEIIOBEUECTBA;

" pa3BUTHE HMHTEIUICKTyaJbHBIX W TBOPUYECKUX crocoOHocTel oOyuaromuxcs ¢ 3[1P, mo3HaBaTenbHON aKTUBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTU MBIIIJIEHHUS, UHTEpECca K U3YUYEHUIO MaTeMaTUKH,

* ¢opmupoBaHue  (YHKIIMOHAIBLHON  MaTEeMaTUYECKOM  TI'pPaMOTHOCTH: YMEHHMS  paclo3HaBaTh  IMPOSBICHUS
MaTeMaTHYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEN B pEeaNIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYECHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (GOpMYIUPOBATh UX HA SI3bIKE MAaTEMATUKH U
CO3JaBaTh MAaTEMAaTUYECKUE MOJIENM, MPUMEHATh OCBOCHHBIM MAaTEMATHYECKWW ammapar sl PEelIeHUus NPaKTHKO-
OPUEHTUPOBAHHBIX 3a7]a4, HHTEPIIPETUPOBATh U OLIEHUBATh MOJYYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3TuX 1enei 00ecreuynBaeTcs pelieHueM CIeIyIoIuX 3a0ay:

» dopmupoBaTh y ooydaromuxcs ¢ 3I1P HaBpIku yueOHO-TI03HABATEIHHOM IEITSIIPHOCTH: TUIAHUPOBaHUE pabOThI, TIOMCK
palMOHAJILHBIX MYTEH €€ BBIIOJIHEHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CIOCOOCTBOBATh MHTEIUICKTYAILHOMY Pa3BUTHIO, (POPMHUPOBATH Ka4ueCTBAa, HEOOXOIUMBIC YEIOBEKY JIJIsl TIOJHOIICHHOM
KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MATEMAaTUUYECKOW AESATEILHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIUH, TIPOCTPAHCTBEHHBIX MPEJCTABICHUI, CHOCOOHOCTH K MPEOJIOJICHUIO TPYIHOCTEH;

* (opMUpOBaATH KIFOUEBbIE KOMIIETEHIIMM YYAIIUXCS B paMKax MpeAMeTHOU obiiactu «MaTtemaTuka u nH(poOpMaTHKay;

" pa3BUBATH NMOHATUIHHOE MbIlLIeHUs oOyyvatouuxcs ¢ 3I1P;



" OCYLIECTBJISITh KOPPEKIHIO TO3HAaBaTeNbHBIX mporeccoB obOyuatonmmxcs ¢ 3[IP, HeoOXOAMMBIX MAfisi OCBOCHUS

IPOrpaMMHOr0 MaTepHasa o yueOHOMY MPEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM OOpa3oBaTeIbHBIX JE(UIUTOB B OCBOCHUU MPEAIIECTBYIOIIETO
porpaMMHOro Matepuaina y ooyuatommuxcs ¢ 3[1P u He1ocTaTKOB B MIX MaTEMaTUYECKOM Pa3BUTHH;

" copMUPOBATh YCTOMYUBBIN UHTEPEC YUALIUXCS K IPEAMETY;

" BBISBJISTH U Pa3BUBATh MATEMATHYECKHE U TBOPUYECKUE CITOCOOHOCTH.

OcHOBHBIE JIMHUM COJIEpKaHUs Kypca MaremMaTuku B 5-9 kinaccax: «Yucia W BBIUMUCICHUSY, «AJTeOpa»
(«AnreOpanyeckre BhIpAXEHUS», «YPaBHEHUS U HEpaBEHCTBa»), «DyHkuum», «l'eomerpus» («['eomerpuueckue Gurypsl u
X CBOMCTBa», «l3MepeHrne reoMeTpuuecKuX BEIMYMHY»), «BeposSTHOCTh M CTAaTUCTUKa». J[aHHbIE JMHUU Pa3BUBAIOTCS
napajuielbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHUCHMO OJIHA OT JPYrod, a B TECHOM
KOHTakTe u B3auMozeiicTBuu. Kpome »53Toro, ux oO0beAMHSIET JOTMYecKas COCTaBIAIONIAs, TPAJAWLMOHHO TMpUCYyIIas
MaTeMaTUKe ¥ TPOHMU3BIBAIONIAS BCE MaTeMaTHYeCKHe Kypchl M cojaepxatenbHble JuHUU. ChopMmyIupoBaHHOE B
denepaabHOM TOCYIAPCTBEHHOM O00pa30BaTENIbHOM CTaHJIAPTE OCHOBHOTO O0OIIEro oOpa3oBaHUA TpeOOBaHUE «YMEThb
OIEpUPOBaTh MOHATHUIMU: OIPEACIICHHE, aKCHOMa, TEOPEMA, JI0KA3aTEIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE
BBICKAa3bIBAHUS, IPUBOJIUTHh IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHHS BBICKA3bIBAHUI)» OTHOCHUTCS KO
BCEM KypcaMm, a (OpMHUPOBAaHHE JIOTUYECKUX YMEHHUU pacIlpenessieTcss Mo BCeM TojaM OO0ydeHHUs Ha YpOBHE OCHOBHOTO
o0rmiero oopazoBaHwms.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaraM ocBoeHHs DenepaibHONM paboueit
MpPOrpamMMbl, paclpeAesi€HHbBIM 10 TrojaM OOYyYeHHMs, CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIMIUATBHBIM BOIPOCaM 00yyYaroluecs o0palaiuch HEOJHOKPATHO, YTOOBI OBJIAJIEHUE MAaTEMAaTUYECKUMU OHIATHIMU U
HABBIKAMH OCYIIECTBIISIOCH MOCIIENOBATENbHO U MOCTYNATENbHO, ¢ COOJIIOJICHHEM MPHUHIIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHMS BKJIIOYAIUCH B OONIYIO CUCTEMY MaTeMaTH4eCcKuX mpeactaBieHuit odyvatouuxcs ¢ 3P, pacmmpss u yrioyOmnss e€,
o0Opa3ysi MPOYHbIE MHOXECTBEHHbIE CBs3u. OOmIMe 1enu u3yudeHus ydeOHoro mpeamera «MaremaTukay Mpe/iCTaBICHbI B
denepanbHOM paboueli MporpaMmMe OCHOBHOT'O OOIIET0 00pa3oBaHus.

Oco0enHocTH 0TOOpPA M afanTALIMM Y4eOHOT0 MaTepuaJia o MaTeMaTHKe

OOyuenue yueOHOMY mnpenMetry «MarTeMaTuka» CTPOMTCS Ha CO3JaHUM ONTUMAJIBHBIX YCIOBUU ISl YCBOCHHS
nporpaMMmHoro marepuana oOywatromumucs ¢ 3I[IP. Bosbiioe BHUMaHue yjenseTcs OTOOpY YdeOHOro marepuaia B
COOTBETCTBHUM C MPHUHIIMIIOM JIOCTYITHOCTH IIPU COXPAHEHUM OOIIEro 0a30BOr0 YPOBHS, KOTOPBIM JIOJKEH MO COACPIKAHUIO U
o0beMy OBITh aJanTUPOBaHHBIM isi oOyvaromuxcs ¢ 3[IP B COOTBETCTBUM C HX OCOOBIMH 00pa30BaTEIbHBIMU



norpedbHocTsiMu. Crnenyer o0derdyuth OBIaJeHHe MarepuanoM oOyvaromumucs c¢ 3IIP mocpencTtBoM ero JeTaibHOIO
OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKU



B MPUMEHEHUHU 3HAHUM, UCTIOJB3Ys IPUEMBI aKTyalu3aluu (BU3yaibHas Onopa, mamstka).

APIl nmo maremaruke npeaycMaTpUBAaeT BHECEHHE HEKOTOPBIX H3MEHEHUH: yMEHBbUIEHHE 00beMa TEOPETHYECKUX
CBEJICHUH, BBIHECEHUE OTJEIBHBIX TEM WM LIEJbIX Pa3Jei0B B MaTepUalibl 111 0030pHOT0, O3HAKOMUTEIBHOTO U3yUEHHUS.

HN3menenus: nporpammsl B 5-9 Kiaccax

Mamemamuxa 6 5 u 6 knraccax

B 03HaKOMUTEIBHOM ILJIJAaHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIUE TEMBI:

«Pumckas wymepauus», «PaBubie ¢urype», «Uumunaap, konyc, mapy», «Kyo»,

«IIpssmoyronpHbIN napasuienenumneny, «llepemenmenne no KOOPAUHATHON MPSAMOI»,

«Monaynb yucna», «HucnoBbie nmpoMexyTKn»; «Macmrad» (M3ydaercs B Kypce

«T"eorpadusn»); «13o0pakeHne reomeTpudeckux (GUryp Ha HETMHOBAHHON Oymare ¢ MCIOJIb30BaHUEM LUPKYJIS, JTUHEUKH,
YrOJIbHUKA, TpaHcropTupay, «nmHa okpyxHocTw», «Ilnomans kpyra», «llapamiensHeie npsmeiey», «lleprnenaukyispHbie
npsiMbie», «OceBasi U LEHTpaldbHAsg CUMMETPUN» (U3y4yaeTcs B Kypce T'€OMETPHH);

«beckoHeuHbIe EpUOIMYECKUE AeCATUUHbIE Apoou. JlecsaTuuHoe npubinxeHue 0ObIKHOBEHHOM IpoOu» (M3yyaeTcsi B Kypce
anreOpsl).

CrnenyeT yMEHBIIUTh KOJMYECTBO YAacOB Ha clieayromue TeMbl: «Pemenue orudyeckuil 3agauw», «nmHa orpeskay,
«IIIxamey, «PacnpenenuTenbHbIN 3aKOH YMHOKEHU», «3aUCh TPOU3BEEHUS ¢ OYKBEHHBIMU MHOKUTEISIMIY, «[locTpoenue
KoH(pUTrypanmii U3 yacter npsaMon, OKpy>KHOCTH Ha HEJIMHOBAHHOW M KJieT4aTon Oymare», «Jlenurenu u kpatHsie. [IpusHaku
nenuMocThY, « Hanbompmumii o0yl JeuTenh U HauMEHbIee oOInee KpaTHOE. [[eTMMOCTh CyMMBI M IIPOM3BEACHUS.
«IIpuBenenne npoOM K HOBOMY 3HaMEHaTento», «HaxoxaeHwe YacTh IEeNoro M Iejaoro mo ero yactuy». «OKpyrieHue
JECATUIHBIX Jpo0Oeiiy. «Pemenne 3agad mepeOOpoM BCeX BO3MOXKHBIX BapuaHTOBY». «CocTaBiieHHEe OYKBEHHBIX BBIPAKCHUI
10 YCIIOBUIO 3a7aui». BeICBOOOIMBIIIMECS Yachl MOKHO HCIIOJIb30BaTh HA IOBTOPEHHE (B Hayalle U KOHLE y4eOHOro roja), Ha
U3y4yeHue HauoboJsee TPyAHbIX U 3HAYUMBIX TeM: B V Kiacce
— Ha pelIeHHE YpPaBHEHUMW, MPUBEIECHUE ApOOM K HOBOMY 3HAMEHATENI0, YMHOXEHUE W JCJICHHE NECSITHYHBIX IpOOei,
U3MepeHue yrios; B VI kiacce — AEHCTBUA C IOJOKUTEIBHBIMU W OTPULIATEIIBHBIMUA YHUCIAMH, PELICHUE YPaBHEHUH,
CJIOKEHUE U BBIUUTAHUE YUCEI, COACPIKAIIUX LIETYI0 U IPOOHYIO YaCTh, HA YMHOXEHHUE U JIeJIeHHE OOBIKHOBEHHBIX APOOEii.

Anzeopa

B 03HaKOMUTENBbHOM IUJIaHE PEKOMEHAYETCS MW3Yy4daTh CIECAYIOLIUE TEMBI:

«Hppammonanbubie yucna. JlelcTButenbHbie yncia», «CpaBHEHHE NEUCTBUTENBHBIX YHUCEN, apu(MeTHUecKue ICHCTBUS C
JEHUCTBUTEIBHBIMH YKCIIaMiny, «HaxoxaeHue npuOIMmKeHHbIX 3HaUYeHUN KBapaTHOro KOpHs», « Teopema Bueray, «Pemenus



YPaBHEHUW TPETHEN U YETBEPTOM CTEMEHEN PA3JIOKEHUEM HA MHOKUTENNY, « DyHKIUA y
=V/x u ee rpadux», «IlorpemHOCTs U TOYHOCTH NPUOIMKEHUS», «UeTHBIE M HedeTHBIE bynkuun», «OyHKIUS y=x"»,

«DyuKuus y= ax’, ee rpapuk u cBoiicrsa. I'papuku Gynkuuii y= ax” + n u y=a(x-m)’, «YpaBHEHHUE C IByMs IEPEMEHHBIMH U
ero rpadux», «['padudeckuit crocod permieHus CUCTEMbI ypaBHEeHHI», «300pakeHue



YJICHOB apU(PMETUICCKON H TEOMETPUYECKOM TMPOTpPecCHuil TOYKaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIH W
AKCIIOHEHIMAIbHBIN pOCT. CI0KHBIE TPOLEHTHD.
Cnenyer yMEHBUINTh KOJMYECTBO YacoB Ha u3ydeHHe TeM: «DopMynb»,
«Jloka3arenbCcTBO TOXKIAECTB», «JIMHEMHOE ypaBHEHHWE C IBYMs HEU3BECTHBIMI,
«I"'paduk nUHEHHOrO ypaBHEHHsI C JBYyMs NepeMeHHbIMW», «I'paduueckoe penieHue IUMHEHHBIX YpAaBHEHHM M CHUCTEM
JIMHEWHBIX ypaBHEHU», « CBOMCTBA KBAPaATUIHON (HYHKITUN.

BricBoGouBIIMECS Yackl PEKOMEHIYETCS MCIONb30BaTh: IS Jydled mpopaOOoTKU HamOoJiee Ba)XKHBIX TEM Kypca:
«Pemenne ypaBHeHuit», «PemieHue cucteM ypaBHeHHiI», «CoBMeCTHbIE IEHCTBUA ¢ JpoOsmuy», «lIpuMmeHeHne CBOICTB
apu(PMETUIECKOTO KBAJPATHOTO KOPHS»; HA TOBTOPEHHWE, DEIICHHE 3ajaad, NpeoO0pa3oBaHWE BHIPAKECHHUM, a TakKKe Ha
3aKpeIUIeHNEe N3yYeHHOI0 MaTepuaa.

T'eomempusn

Crnegyer OCHOBHOE€ BHHUMAHHE VYACIUTH MPAKTUYECKON HAMPaBICHHOCTH Kypca, HMCKIIOYMB M YIPOCTHB Hanbosee
CJIOXHBIM JIJIT BOCHPHSTHS TeOpeTHYecKuid Marepuan. Ha ypokax reomerpuyn HEOOXOAMMO MaKCUMalIbHO HCIIOIb30BaTh
HaTJISTHBIE CPEICTBA O0yUeHHUs, OOJBIIE MPOBOIUTH MPAKTUICCKUX PA0OT C ydamuMHucs, pemats 3a1aun. CTpOUTh pelieHue
3aJ1a4 TpH MMOCTOSTHHOM OOpaIlleHN! K HATJISAHOCTA — PUCYHKAM B YE€PTEKaAM.

O3HakOMHTENBHO N1aTh TeMbl: «TeopeMbl M 10Ka3aTelbCTBO. AKCHOMBDY,

«Jloka3zarenbcTBO OT MPOTUBHOrO», «CyIlIeCTBOBAHME W E€IMHCTBEHHOCTb NEPHNEHIUKYJsApa K MpaMmoi», «Meron
reoMeTpuuecKuXx Mect», «Meron ynBoeHus MmMenuanel», «Teopema @anmeca U TeopeMa O NPONMOPLHUOHAIBHBIX OTPE3KaAX»,
«Ilentp macc TpeyroiapHuKa», «VI3MEHEHHWE TPUTOHOMETPUUYECKHX (YHKIMA TPU BO3PACTAHUM yTiIay, «DOpMysbl yis
pPaJlyCOB BIMCAHHBIX U ONMUCAHHBIX OKPYKHOCTEW MPABWIBHBIX MHOTOYTOJIBHUKOBY», «YPAaBHEHUE NPSAMOW», «/IBUKEHUEY,
«CBolicTBa IBHKEHUA», « TeopemMa 0 MPOU3BEIEHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJIpaTe KacaTeabHOW.

Cnegyer yMEHbIIUTh KOJUYECTBO YAaCOB Ha u3yuyeHue TeM: «CummerpuuHble (Qurypbl. OCHOBHBIE CBOICTBa OCEBOM
cUMMeTpun», «L{eHTpanbHass CUMMETpHUsI»,

«ITapannenbHbiii iepeHocy, «lloBopor», «IIpeobpazoBanue nompodus. [lonobue cOOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHbBIE
3a7la4d Ha IIOCTPOCHHUE C IIOMOLIBID LUPKYJIsd W JIMHEHMKW», «JleKkapTOBbl KOOpAMHATHI Ha IUIOCKOCTW», «PemeHune
TpPEYroJIbHUKOBY, «[lomobue dpurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3aa4 U TIOBTOPEHHUE.

Bepoamnocmo u cmamucmuka



B cBs3u ¢ Tem, 4TO AaHHBIA KypcC BbI3BIBAET HaWOOJIBIIKE CIOXHOCTH Ui oOywatomuxcs ¢ 3IIP, cBsa3aHHBIE €O
CHUKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO- JIOTHUECKOI'O MBILIEHUS, €r0 U3yUYEHUE JTOJKHO CTPOUTHCA Ha 0OA30BOM YpOBHE U
JOCTYITHOM JUIsl YYEHUKOB MaTepuasie. OCHOBHOE BHHMAaHHUE CJEAyeT YACNIUThb pa3jiefiaM, CBSI3aHHBIMU C IOBTOPEHUEM
MPOWUJIEHHOTO MaTepHalia, YBEJIMYUTh KOJIMYECTBO YNPAXKHEHUN M 3aJaHUM, CBA3AHHBIX C MPAKTHUYECKOW AESTENbHOCTBHIO

oOyyJarommxcs.



HeoOxoqumMo nepecMOTpeTh COAEpkKaHUE TEOPETHYECKOrO MaTepualla M XapaKTep €ro M3JI0XKEHHs: TeOPETUYECKHI
MaTepral MPENOJHOCUTh B IPOLECCE PEIICHMs 3aJa4 M BBINOJHEHUS 3aJaHUM HAIJBSIAHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOAA M 3alIOMUHAHUS CIOXHBIX (POPMYJI, pelIEHUs HECTAHAAPTHBIX, TPYJAOEMKUX 3aJaHuil. Pan tem ciemyer
M3y4aTh B O3HAKOMUTEIBHOM ILJIAHE.

IlpumepHble BHABI JAeATeJbHOCTH oOy4yawmmuxcas ¢ 3IIP, o0ycioBiaeHHbIe 0c00bIMM 00pa30BaTeIbLHBIMU

NOTPeOHOCTAMH U 00ecreYuBalolIie OCMbICJICHHOE 0CBOCHHE COJIePKaAaHNH 00pa3oBaHus 1o npeaMery «MaremaTuka»

Copepxanue BUAOB jesaTenbHOCTH oOydaromuxcs ¢ 3[IP  ompenmensercs uxX o0coObiMH  00pa30oBaTEIbHBIMU
notpedHocTs MU, [lomumo mmmpoko ucnonbzyeMbix B OOIT OOO oOmmux misg BceX OOydYarolmuXcs BHJIAOB JICSITEIBHOCTH
CJIEIyeT YCWUJIUTh BUIBI JEATEIHLHOCTH CICNU(PUYHBIC IS JAHHOW KATErOpUH JeTel, 00eCIeUMBAIOIINE OCMBICIECHHOE
OCBOCHHE COJIEpKaHUS O0pa30oBaHUS IO TPEIMETY: YCHICHHE MPEAMETHO-TIPAKTUYECKON IEATETHHOCTH C aKTHUBU3AIHCH
CEHCOPHBIX CHUCTEM; YEpEIOBAHUE BHUIOB JEATEIBHOCTH, 3aJ€UCTBYIOIIMX PaA3JIMUHbIC CEHCOPHBIE CHUCTEMbI; OCBOCHHUE
Marepualia ¢ OMoOpoil Ha alrOPUTM; «IIOIIATOBOCTh» B U3YUYEHUU MaTepuala; UCIOJIb30BAaHHUE JOMOJHUTEIbHONW BU3YalbHOU
omnophl (CXeMbl, 1I1a0JIOHBI, OMOPHBIE TAaOJUIIbI); PEYEBOM OTYET O MPOIECCe U pe3yJibTaTe ACATEIbHOCTU; BBINOJIHEHUE
CHEHUAJIbHBIX 3a/JlaHuH, 00€CTICUMBAIOIINX KOPPEKIUIO PETyJIslUA Y4eOHO-TIO3HABATEILHON JEATEIbHOCTH W KOHTPOJb
COOCTBEHHOTI'O pe3yJibTara.

[IpuMepHast TemaTuueckasi U TepMUHOJIOTHYEcKas Jiekcuka coorBeTcTByeT OOIT OOO0.

Just oOygarormuxcest ¢ 3I1P cymecTBEHHBIM SBISIOTCS MPUEMBI PaOOTHI C JIEKCUYECKUM MAaTEPHAIIOM IO TMPEAMETY.
[IpoBonmuTcs crnernuanbHas padoTa MO BBEACHUIO B aKTHUBHBIM CIOBapb OOYYAIOMIMXCS COOTBETCTBYIONIECH TEPMUHOJIOTHHU.
N3ydaemble TEpMUHBI BBOJSTCS Ha MOJHUCEHCOPHOM OCHOBE, 00si3aTelibHa BU3yajbHas MOJAJEPHKKA, alrOPUTMbI pabOTHI C
OMpeIeJICHUEM, OTIOPHBIE CXEMBI JIJI aAKTyalIU3alui TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MaTeMaTHKa» B y4eOHOM IJIaHe

B cootBetrcTBUM ¢ DenepaabHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO 00IIer0o 00pa3oBaHUs
y4eOHbI TpeameT «MaremaTtuka» BXOJUT B TMpeAMETHYI0 obnacte «Martematuka U HWHGOpPMATHUKa» U SBISIETCS
oOsi3aTennbHBIM 111 u3ydeHus. B 5-9 kimaccax yueOHbIM mnpenMer «MaremaTukay TPaauIIMOHHO H3YydaeTcsl B paMKax
CIeIyIOUX Y4eOHbIX KypcoB: B 5-6 kiaccax — kypca «Marematuka», B 7-9 kiaccax — KypcoB «Aunredpa» (BKIroudas
AJIEMEHTBl CTAaTUCTUKUA U TEOpUH BepositHOocTel) u «l'eomerpusi». HacTosiieir mporpammoil BBOAMTCS CaMOCTOSITENIbHBIN
y4eOHbIN Kypc « BeposiTHOCTh M CTATUCTHUKAY.

Hacrosmieit mporpamMmoii npeaycMaTpruBaeTcs BblIeIeHNE B Y4eOHOM IJIaHe HA M3yYeHUE MaTeMaTuKH B 5—6 kiaccax 5



y4eOHBIX YaCOB B HEJIEIO B TEUYEHUE KAXKIOro rofa o0ydeHus, B 7-9 kinaccax 6 yueOHbIX 4aCOB B HEJIEIIO B TEUEHUE KAKIOTO
roja o0y4yeHusi, Bcero 952 yuyeOHbIX yaca.

Conepxanue yueOHoro mpeamera «MaremaTtuka», TmpeacTtaBieHHoe B @DpaepanbHOil paboueilt mporpamme,
cootrBeTcTByeT ®I'OC OO0, dDenepanbHOl OCHOBHOM 00pa3oBaTeIbLHON IporpaMMe OCHOBHOI'O 0OIIero oOpa3oBaHUS,
denepaiabHON aIanTUPOBAHHON OCHOBHOW 00pa30BaTENIbHOW MPOTpaMMe OCHOBHOTO OOIIEro 00pa3oBaHMs 00yYaronIuXcs C
3aJIePKKOM IICUXUUYECKOrO Pa3BUTHS.

TemaTnueckoe MIaHUPOBAHHE YUEOHBIX KYpCOB M PEKOMEHIYEMOE paclpesesieHne y4eOHOro BpEMEHH NIl U3Y4YEHUs
OTIEIBHBIX TEM, MPEAJIOKEHHBbIE B HACTOSIICH MporpaMMe, HAJlI0 paccMaTpuUBaTh KaK INPUMEPHBIE OPUEHTHPHI B MOMOIIb
COCTaBHUTEIII0 aBTOPCKOM paboyeil mporpamMmbl U NPEkKIE BCEro yuyuTenato. ABTOp pabodeil mporpaMMbl BOpPaBE YBEIUYHTh
MPEII0KEHHOE YUCIIO y4eOHBIX YacOB Ha TEMbI, TpeOyromue Ooliee TIUTENbHOro u3ydeHus oOyuarommmucs ¢ 3P, umu
YMEHBIIUTh KOJMYECTBO YAaCOB Ha TEMbI, HM3y4ae€Mble HAa O3HAKOMHUTEIIBHOM YypoOBHE. JlomycTHMMO Takke JOKalbHOE
nepepacnpesieiecHie U NepPecTaHOBKa AJIEMEHTOB COJIepKaHUsl BHYTPH JAaHHOro kiacca. KonmuecTBO MPOBEPOYHBIX padoT
(TeMaTHYeCKM W WTOTOBBIA KOHTPOJIb KayecTBAa YCBOEHHUs Y4YEOHOro maTepuaia) U HUX TUN (CaMOCTOATENbHbIE U
KOHTPOJIbHBIE Pa0OThI, TECTHI) OCTAIOTCS HA yCMOTpEHUE yuuTens. Takxke yuynuTesnb BlpaBe YBEIUYUTh WIH YMEHBIIUTD YHUCIIO
y4eOHBIX 4YacoB, OTBEAEHHBIX B [IpumepHoil paboueit mporpamme Ha 00OOIIEHUE, TOBTOPEHUE, CUCTEMAaTHU3AII0 3HAHUN
oOyuatomuxcs. EQMHCTBEHHBIM, HO NMPUHIMIHAIBHO Ba)XKHBIM KPHUTEpPUEM, SIBISIETCS JTOCTHXKEHUE PEe3yJIbTaTOB OOYyUEeHMS,
yYKa3aHHBIX B HACTOSIIEH MpOrpaMMe.



AJJAIITUPOBAHHAS PABOYASA ITIPOTPAMMA YUYEBHOTI'O KYPCA
«MATEMATUKA». 5-6 KIIACChI
Hesn n3yyeHust yueOHOro Kypca

[IpuopuTeTHBIMU LIETSAMHU O0OYUYEHUSI MaTeMaTUKe B 5—6 Kilaccax sIBISIOTCS:

" IpoJiobKeHue (HOPMUPOBAHUSI OCHOBHBIX MAaTEMaTHYECKUX TOHSTHH (YMCIIO, BEIMYMHA, TeoMeTpuueckas Qurypa),
00eCIeynBaOIINX TPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs O0yUYarOIINXCS;

" pa3BUTUE HMHTEIUICKTyalbHBIX M TBOPUYECKUX CIoOcoOHOCTell oOyuatomuxcsi ¢ 3IIP, mo3HaBaTenbHONW aKTUBHOCTH,
HCCIIE0BATENbCKUX YMEHUM, HHTEPECA K U3YUYEHUIO MATEMATHUKU;

* noasenenue oOydvaromuxcst ¢ 3P Ha mocTymHOM JUisi HMX YpOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTeMaTHKUA U
OKPY’KaIOUIEro MUPA;

* (dopmupoBanue GyHKIIMOHATHFHOM MAaTeMAaTHUECKOW TPAaMOTHOCTH: YMEHHSI PACliO3HABATh MATEMATHUECKHE OOBEKTHI B
peaIbHBIX KU3HEHHBIX CUTYAIUsX, IPUMEHATh OCBOCHHBIE YMEHUS ISl PEIICHUS] TPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad,
MHTEPIIPETUPOBATH MMOJYYCHHBIC PE3yJIbTaThl U OLICHUBATH UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYAIIUHU.

OcHOBHBIC JIMHUM COJIEp’KaHUSI Kypca MaTeMaTuKu B 5—6 kiaccax — apudmeTnyeckass U T€OMETpUYECKas, KOTOpbIE
pa3BUBAIOTCS MapalIebHO, KaX/1ass B COOTBETCTBUM ¢ COOCTBEHHOW JIOTMKOM, OJTHAKO, HE HE3aBHCHMO OJIHA OT JIPYroi, a B
TECHOM KOHTaKT€ M B3auMOJIEHCTBUM. Takke B Kypce MPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMHU ajreOpbl U OMUCATEIIBHOU
CTaTUCTHUKH.

N3yuenune apudmeTrueckoro Marepuana HAYMHAETCS CO CUCTEMAaTH3alluid M Pa3BUTHS 3HAHUM O HATYpPaJbHBIX YHCIIAX,
MOJIYYCHHBIX B HAYaJlbHOUW ImKoJie. [Ipu 3TOM COBEpIIEHCTBOBAHME BBHIYUCIHTEIHHON TEXHHKH U (OPMHUPOBAHWE HOBBIX
TEOPETUUYECKNX 3HAHUN COUYETAETCS C PA3BUTHEM BBIUUCIUTEIBHOW KYJIbTYPhl, B YAaCTHOCTH C OOy4YEHHUEM MPOCTECUIITUM
npuéMaM NPUKUJKUA M OLIEHKH pEe3yJbTaTOB BbIYMCICHUN. M3yueHune HaTypalbHBIX 4YHCEN MPOJoJDKAaeTcss B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMHU TEOPUH JICTTUMOCTH.

Jpyroii kpynHbIi OJIOK B COJAEpKAHUM apuPMETUUECKON JUHUM — 3TO ApoOu. Haudano m3zyueHuss OOBIKHOBEHHBIX U
JECATUYHBIX ApOoOel OTHECEHO K 5 Kiaccy. DTO MEpBbIA dTam B OCBOGHUM JAPOOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU UJESIMH, MOHITUSAMU TeMbl. [Ipr 3TOM paccMoTpeHre OOBIKHOBEHHBIX JP00OEi B MOJHOM 00BbEME MPEAIIECTBYET
M3YUYCHUIO JIECATUYHBIX IPOOEi, UTO 1eeco00pa3HO ¢ TOYKU 3PEHUS JIOTUKHM W3JI0KEHHUS YHUCIOBOM JIMHUM, KOT/a MpaBuia
JEUCTBUN C JACCATUYHBIMU JpOOSIMH MOXHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMAMH BBITIOJHEHUS JEUCTBUU C
OOBIKHOBEHHBIMU APOO0SIMU. 3HAKOMCTBO C I€CATUUHBIMU IPOOSMU PACHIUPUT BO3MOKHOCTH JJI TIOHUMAHHUS 00y4YaroIUMHUCS
MPUKIIAIHOTO MPUMEHEHHUSI HOBOW 3allMCH MPU HU3YYEHUHU JIPYTUX MPEIMETOB U MPU MPAKTUYECKOM HCHOJb30BaHHH. K 6



KJIacCy OTHECEH BTOPOM ATall B U3YYEHUM JpOoOeH, TI/l€ MPOUCXOJUT COBEPIICHCTBOBAHWME HABHIKOB CpPAaBHEHUS U
npeodpazoBaHust IpoOeil, OCBOCHUE HOBBIX BHIYUCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCICHUH,



B TOM YKCJI€ 3HAUEHUN BBIPAXXEHUMN, COJEPIKAIIUX U OOBIKHOBEHHBIC, U JECATUYHBIE TPOOU, YCTAHOBIECHUE CBSI3EU MEXIY
HUMH, paCCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4 Ha 1poOu. B Hauane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C TOHSITUEM MPOILICHTA.
OCOOEHHOCTBIO H3YYCHHS TOJOKUTEIBHBIX W OTPHUIATEIBHBIX YHCET SBJISETCS TO, YTO OHU TakKKe MOTYT
paccMaTpuBaThCs B HECKOJBKO 3TanoB. B 6 knacce B Hauane u3ydyeHus TeMbl «IloJIOKUTENbHBIE U OTPUIATENIbHBIE YHCIIa
BBIZICIISICTCS TTOJITEMA
«Ilenple ymciaa», B pamMKax KOTOPOM 3HAKOMCTBO C OTPUIIATEIBHBIMHU YHMCIAMHU U JCUCTBUSIMU C TOJOKUTEIbHBIMH U
OTPULIATENILHBIMU YHUCJIAaMU MPOUCXOJUT HA OCHOBE COAEPKATEIBHOTO MOAXOJA. DTO MO3BOJSET Ha JIOCTYIHOM YpPOBHE
MMO3HAKOMUTh YYaIIUXCSl MPAKTUYECKH CO BCEMU OCHOBHBIMU TMOHSITUSMHM TEMbI, B TOM YHCJI€ U C MpaBUJIaMH 3HAKOB MpHU
BBITIOJTHEHUHU apu(PMeTndecKkux aedcTBui. M3yueHne panvoHaabHBIX YHCENl HA 3TOM HE 3aKOHUYHUTCS, a OyIeT MPOAOIKEHO B
Kypce anreOpbl 7 Kjacca, YTO CTAHET CJIECAYIOIIMM IPOXOJOM BCEX MPUHIUMIIHUAIBHBIX BOMPOCOB, TEM CaMbIM pa3JeicHUe
TPYAHOCTEHN OO0JeryaeT BOCHPUSTHE MaTepualia, a pacrpeselieHue BO BPEMEHHU CIIOCOOCTBYET MPOUYHOCTU MPUOOPETAEMBIX
HaBBIKOB.

[Ipr oOydeHMHM pEIICHUI0 TEKCTOBBIX 3ajJad B 5—6 Kilaccax MCHOJB3YIOTCS apu(meThdeckue NMPUEMBI PEIICHUS.
TexcTroBble 3amaun, pemraeMbie TMPH OTPAOOTKE BBIYMCIMTEIIBHBIX HABBHIKOB B 5—6 KiaccaxX, paccMaTpPUBAIOTCS 3aJadyu
CICAYIOIIMX BUJOB: 3aJayd Ha JBH)KEHHE, Ha YacTH, Ha MOKYNKH, Ha PabOTy M MPOU3BOAUTEIHLHOCTH, Ha MPOIECHTHI, HA
OoTHOIIEHUsT U mponopuun. Kpome Toro, obydaroniuecsi 3HaKOMSTCS C MPUEMaMH PEIICHHS 3a7a4 MMepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcsi paboTaTh ¢ HHPOPMAIIUEH, TIPEACTABICHHON B (hopMe TaOIUIl WM TUarpamM.

B ®epepanbHoil pabouedt mporpamMme MNPEeAYCMOTPEHO (POPMHUpPOBAHUE MPOMEACBTUUECKUX —allre0pandecKux
npejcTaBiacHuil. bykBa Kak CHMBOJI HEKOTOPOrO 4YHCJIA B 3aBUCUMOCTH OT MAaTEMATHYECKOTO KOHTEKCTa BBOJUTCS
MOCTENeHHO. byKkBeHHasi CUMBOJIMKA HTUPOKO UCIIOIB3YETCS MPEXK]Ie BCETO JUIS 3aMUCH OOIIUX YTBEPKIACHUM U TIPEIJIOKEHUH,
dbopmyJ1, B YaCTHOCTH JIJIs1 BBIYKMCIICHUSI TEOMETPUUECKUX BEJIUYUH, B KAUECTBE «3aMECTUTENIS» YHCIA.

B kypce «Marematuku» 5—6 KiIaccoB MpeJCTaBlICHA HATJIsAIHAs T€OMETpHUs, HallpaBJICHHAs Ha pa3BUTHE OOPa3HOIO
MBIIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, M300pa3UTEIbHBIX YMEHUH. DTO BaXKHBIM ATall B M3YYEHUU T€OMETPHHU,
KOTOPBIM  OCYIIECTBIACTCS Ha HAIVBIAHO-TIPAKTUYECKOM YPOBHE, OMNHUpPAETCs Ha HarIsAIHO-O0Opa3HOE MBIIIICHUE
oOyuaromuxcs. boinbmias poib OTBOAWUTCS MPAKTUUSCKOW JEATCIBHOCTH, ONBITY, JKCIEPUMEHTY, MOJICITUPOBAHUIO.
OOyJaroruecss 3HAKOMSATCA C TEOMETPHUYCCKMMH (UTypaMHd Ha IUIOCKOCTH W B IPOCTPAHCTBE, C HUX MPOCTCUIINMH
KOH(pUTYpalMsIMHU, ydaTcs H300pakaTh WX Ha HEIMHOBAHHOHW M KJIETYaTOM Oymare, paccMaTpHBAIOT HX IPOCTEHIINE
cBoiicTBa. B mporecce W3ydeHHs] HATJSTHOW TEOMETPHHM 3HAHUS, MOJYYCHHBbIC OOYYAIONMMHUCS B HA4YaJIbHOW IIKOJE,
CUCTEMATU3UPYIOTCSA U PACIIUPSIOTCA.



MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kjlaccax U3y4aeTcsi MHTErPUPOBaHHBIN npeaMmer «MaTtemaruka, KOTOPbIM BKIOYaeT
apu(meTnyecKkuil MaTepual U HarIAJHYIO T€OMETPUIO, a TAK)KE MPOINEAECBTUUECKIE CBEACHUS U3 aareOpbl, 2IEMEHTHI JIOTUKH
Y Ha4aJla OIMCATEIbHON CTaTUCTUKH.

VY4eOHbIil IJIaH Ha U3y4YEHHE MaTEeMaTUKH B 5—0 Kilaccax OTBOAMT HE MEHEe 5 ydeOHBIX 4acOB B HEENIO B TEUEHHUE
Ka)XJI0ro rofa o0y4deHus, Bcero He MmeHee 340 yuyeOHBbIX 4acoB.

Conep:xanune yue0HOro Kypca (1mo rogam o0y4eHmusi)
5 KUIIACC

Hamypanvhvle uucina u Hyao

Harypanbnoe umcno. Pan Harypanbhbix uucen. Yucino 0. HM3o0pakeHwe HaTypalbHBIX YHCENl TOYKAMU Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.

[To3MLMOHHAsS CUCTEMA CUUCIEHMs. Pumckas Hymepayus Kak Rnpumep HEeNno3UYUOHHOU CUCEMbl CYUCTEHUs .
JlecaTU4YHAsI CUCTEMA CUMCIICHUS.

CpaBHEHUE HATypaJIbHBIX YHUCEN, CPABHECHUE HATYypPAJIBbHBIX YHCEN C HYJIEM.

Crnioco6s! cpaBHeHus. OKpyTiieHNE HATYypaTbHbBIX YUCEN.

CrnoxeHrie HaTypaJbHBIX YMCEJ; CBOWCTBO HYJSl MPHU CIOKEHUHM. BhluMTaHue Kak JeWCTBHE, OOpaTHOE CIIOKEHHUIO.
YMHOKEHHE HaTypalbHBIX YHCEN; CBOMCTBA HYJIS WM CAWHUIIBI TpU YMHOXKeHWU. [leneHue kak neWcTBue, oOpaTHOE
yMHOXKeHUI0. KOMIOHEHThl neWcTBUM, CBA3b MeXIy HHUMH. IIpoBepka pe3yibTata apupMETHUYECKOrO JICHCTBUS.
[lepemecTUTENBPHOE U COYETATENIHLHOE CBOMCTBA (3aKOHBI) CIIOXKEHHUS U YMHOXKEHUS, pacnpeoeiumesbHoe C80UCmeo (3aKOH)
VMHOMNCEHUA.

Ucnonb3oBanue OykB AJisi 0003HAUCHHSI HEU3BECTHOTO KOMITOHEHTA U 3alTUCH CBOMCTB apu(PMETHUYECKUX JIEUCTBUM.

Henumenu u xpamuvie yucia, pa3iaoxkeHue Ha MHOXuUTeNU. [IpocTeie 1 cocTaBHble uucna. [Ipusnaku oerumocmu Ha 2,
5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenb ¢ HaTypaJIbHBIM MTOKa3aTeaeM. 3aluCh YMCIia B BUJE CYMMBI Pa3psiIHbIX ClIaraeMblX.

UucnoBoe BbIpak€HHUE. BbplUMCIEHWE 3HAYEHUN YHWCIOBBIX BBIPAXKEHUW; MOPSAAOK BBIIOJIHEHUS JCHCTBHIA.
Hcnonb3oBaHre MpHU BBIYHCICHUSX MEPEMECTUTEIBHOIO M COYETATENbHOIO CBOMCTB (3aKOHOB) CIOXKEHHUS M YMHOXKCHHS,
PACnpeoeumenbHo20 COUCMBA YMHONCEHUSL.

Apodu



[IpencraBienne o gapobu Kak cmoco0e 3amucH  4acTd  BeauduHbl. OObIKHOBEHHBIE poOu. [IpaBHiibHBIE
U HernpaBuibHble Apoou. CMenanHas apoob;

MPEICTABICHUE CMENIaHHOW ApOOU B BUIE HEMPaBUIBLHON APOOU M BBIJEICHUE LIEJION YaCTH YKCIia U3 HEMPABUIBLHON Jpo0u.
N3obpaxkenne apobei ToukamMu Ha YUCIOBOM npsiMoit. OcCHOBHOE CBOMCTBO Jipodu. Coxpawerue opobetl. IIpusedenue opoou
K HogoMY 3HameHamento. CpaBHEHUE JpoOeit.

CrnoxxeHue W BbIYMTAaHHE ApoOeil. YMHOXKEeHHE U JelieHne npobeii; B3auMHO- oOpaTHble apobu. Haxoowcoenue wacmu
Yeno2o u yeno2o no e2o Yacmu.

Hecstuynas 3anuchk apoodeit. [IpeacraBnenne aecsITUIHON IpoOW B BUJIE OOBIKHOBEHHOW. M300pakeHne MecaTUIHBIX
Apobeli ToukaMy Ha YUCI0BON npsaMoi. CpaBHEHHE JECATUUHBIX JPOOEH.

Apudmernueckue AEHCTBUS C ACCATUUHBIMU Ipo0siMu. OkpyeieHue 0ecamuunbix Opoodell.

PemmeHne TeKCTOBBIX 33124

Pemrenne TekcToOBBIX 3a/1au apuPpMETHUECKUM CIIOcO00M. Pewenue nocuueckux 3adau. Pewenue 3a0au nepebopom écex
803MOJICHBIX 6apuanmos. Vicronb30BaHue MPU PEIICHUH 3a7a4 TaOJIUIl U CXEM.

Pemienne 3amay, coaepKallMx 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIIMYMUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; IIEHA,
KOJIMYECTBO, CTOMMOCTb. EAMHUIIBI M3MEpeHHs: MacChl, 00bEéMa, IEHBI; PAaCcCTOSHUSA, BPEMEHHU, CKOPOCTH. CBsI3b MEXIY
€MHULIAMHU U3MEPEHUS KaXKI0W BEJIMYUHBI.

Pemenue ocCHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBiienne TaHHBIX B BUJIE TaOJIHII, CTOIOYATHIX JUATPAMM.

Harnsignas reomerpus

Harnsaneie npencraBnenus o Gurypax Ha MJIOCKOCTH: TOYKA, MpsAMasi, OTPE30K, Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK,
OKPYXHOCTb, KpyT. YTOII. [IpssMOM, OCTpBIi, TYIIOM U pa3BEPHYTHIC YIJIbI.

JlnuHa otTpe3ka, METpUYECKME E€AWHMULbI JUIMHBL. JlIMHA JIOMaHOM, IEPUMETP MHOIOYrojbHUKA. l3mepeHue wu
IIOCTPOEHUE YTJIOB C IOMOILIBIO TPAHCIIOPTHUPA.

Harmsiaaeie mpeactaBienus o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK; MPSIMOYTOJIBHUK, KBaJpaT; TPEYTOJbHUK, O
pasencmee Quyp.

N3o0paxkenne ¢uryp, B TOM dHCIEe Ha KiIeTdato Oymare. [locmpoenue kougueypayuil u3z uacmeti Npsamotl,
OKDYHCHOCMU HA HETUHOBAHHOU U Klemyuamou 6ymaze. VIcTIONb30BaHUE CBOMCTB CTOPOH M YIJIOB NMPSMOYTOJIbHUKA, KBaIpaTa.

[Imomans mNPSMOYrojibHUKa M MHOTOYTOJIbHUKOB, COCTAaBJIEHHBIX W3 MPSMOYTOJLHUKOB, B TOM uyucie Quryp,
M300paKEHHBIX Ha KJeTyaToil Oymare. ENMHULIBI M13MEepEHus MII0ILaIu.



Haenaonvie npedcmasnenus 0 npocmpanHcmeeHHbix Quaypax: npsamoy2oibHbulll napaiienenuneo, Kyo, MHO202PAHHUKU.
H3zo6pasicenue npocmetiuux mroeoepannukos. Pazeépmiu kyba u napannenenuneoa. Cozoanue mooeneti MHO202PAHHUKO (U3
bymazu, npo8oJIOKU, NAACMUIUHA U Op.).

06vém npamoy2onbH020 napaieienuneda, Kyoa. EOunuysl usmepenus oovéma.
6 KUIIACC

Hamypanonvle uucna



Apudmernueckrue ASHCTBHUSI ¢ MHOTO3HAYHBIMHU HATYpaJbHBIMU YHCIaMU. UHCIOBBIE BBIPAXKECHUS, TOPSAIOK ICHCTBUIA,
UCIIOJIb30BaHUE CKOOOK. Mcrosib30BaHUE MPHU BBIYHMCICHUSX MEPEMECTUTEIBHOIO U COYETATEIBbHOTO CBOMCTB CIIOKEHHUS U
YMHOXEHHUSI, pacnpeoenumenpHozo ceoticmea ymHoxcenuss. OKpyrieHue HaTypadbHbIX YHCEIL.

Jlenutenu M KpaTHbIE YUCTA; HAUOOAbWUL 00WuULl Oelumens U HauMeHbuiee obujee KpamHoe. [lenumocms CyMmbvl U
npoussedenus. Jlenenre ¢ 0CTaTKoOM.

poou

OObIKHOBEeHHAsT IpoOb, OCHOBHOE CBOWMCTBO JIpoOM, COokpaimieHue apoOei. CpaBHEHHE W YIOPSIOYMBAHHE JIPOOCH.
Pemenue 3amay Ha HaxoKJIEHUWE YacTH OT LEJIOr0 M LEJNOro mo ero 4actv. J[poOHOe 4uCiIO Kak pe3yibTaT ACJICHHUS.
[IpencraBienue necsATHUHON IpoOH B BUAE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH IMPEICTaBICHHUS] OOBIKHOBEHHOUM TpOOH B
BUJIE JecATHUHON. JlecaTnunbie qpodu U MeTpuieckas cuctema mep. Apudmernyeckue JEHCTBUS U YUCIOBbBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMHU.

OtHowieHue. JleneHne B J@HHOM OTHOLIEHMHM. Macwma6b, TPONOPUUSL.

IIprmeHenune nponopurii Ipyu peLICHUH 3a1a4.

[lonaTne mponeHTa. BeluyuciaeHue mpoueHTa OT BEJIWYMHBI M BEJIMYMHBI IO €€ NPOLEHTY. BbIpa)keHHe MNpPOLEHTOB
JECATUYHBIMU po0siMu. Perienre 3a1ay Ha NpoueHThl. BeipaxkeHue OTHOIIEHUS! BETUYHUH B MPOLEHTaX.

Ilonosxcumenvuvie u ompuyamenvHole yucia

[TonoxxurenbHble U OoTpULaTeNbHbe yncna. Llensie uncna. Mooyns uucna, ceomempuyeckas unmepnpemayus mMooyJis
yucna. I3o6pakeHne yncesn Ha KOOPAUHATHOU MPSMOU. Yuciosvie npomesircymku.

CpaBuenue uncen. ApupmMeTHueckrue JeHCTBHS C MOJIOKUTEIbHBIMU U OTPUIATEIbHBIMU YHCIIAMHU.

[IpssMoyronbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpauHAThl TOYKM Ha IUIOCKOCTH, a0Ocuucca M OpJMHATta.
[TocTpoenue Touek u Guryp Ha KOOPAUHATHOUN TIIOCKOCTH.

bykeennvie gvipasicenusn

[IpumeHeHne OyKB s 3allMCH MAaTEMAaTUYECKUX BBIPAXKEHUHN U NpeasiokeHuil. CBolcTBa apu(pMETUYECKUX JAEHCTBUM.
bykeennvie evipasicenus u uucnosvie noocmanosku. ByKBEHHbIE PaBEHCTBA, HAXOXKIECHUE HEM3BECTHOIO KOMIIOHEHTA.
®opMmyiibl; (HOpMYJIBI IEPUMETPA U IUIOIIAINA IPSAMOYTOJIbHUKA, KBaJIpaTa, 00béma napanieienunedd u Kyoa.

Peuwienue mexcmogwix 3a0au

Pemienune TekCTOBBIX 3a7a4 apuMETHIECKUM CITOCOOOM. Peutenue nocuyeckux 3aoay. Pewenue 3a0au nepebopom ecex
B03MOJNCHBIX 8APUAHMOS.

Pemienne 3amay, coiepKallMX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYHMHBL: CKOPOCTb, BPEMS, PACCTOSIHUE; II€HA,



KOJMYECTBO, CTOMMOCTb; HPOU3BOJUTEIBHOCTb, BpeMs, OOBEM padOThl. ENWMHWIBI W3MEpEeHHsA: Macchl, CTOMMOCTH;
pPacCTOSIHUS, BpEMEHH, CKOPOCTH. CBSI3b MEXKY €IMHULAMU U3MEPEHUS KaXA0W BEIMYUHBI.

Pemenue 3a1a4, CBI3aHHBIX C OTHOIIEHUEM, TPONOPIUOHAIBHOCTHIO BEJIMUMH, MMPOIIEHTAMU; PEIIEHHE OCHOBHBIX 33]1a4
Ha ApOOU U MPOIEHTHI.



Oyenxa u npukuoxa, okpyeienue pesyibmamd.

Cocmasnenue 6YK8eHHbIX 8bIPANCEHUL NO YCI0BUIO 3A0AYU.

[TpencraBieHre MaHHBIX C MOMOINBIO TaOMUI W auarpamm. CrToi0dYaThie JAMarpaMMbl: YTCHHE W TIOCTpoeHUe. UTeHue
KPYTOBBIX THArPaMM.

Haznaonaa ceomempusn

Harnsiaaele npencraBieHns o (Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE30K, JIyd, YTroJj, JOMaHas, MHOTOYTOJIbHHK,
YEeTBIPEXYTOJILHUK, TPEYTOIBHHK, OKPYKHOCTD, KPYT.

Bzaumnoe pacnonoosicenue 08yx npamvix HA NIOCKOCMU, NAPALLENbHble npamble, NepneHOUKyIapHule npsamsie. VIamepenue
PacCTOSTHUI: MEXTy IByMSI TOYKAMH, OT TOYKH JI0 TIPSIMOM; JUTMHA MapIIpyTa Ha KBAJAPATHOU CETKE.

M3MepeHne M MOCTPOCHUE YIJIOB C TTOMOIIBIO TPAHCIIOPTHPA. BUIBI TPEYrOJbHUKOB: OCTPOYTOJBHBINH, MPSAMOYTOILHBIM,
TYHOYTOJIbHBIN; paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeTsIpEXYTONbHUK, IIPUMEPBI
YeTBIPEXYTOJLHUKOB. [IpSIMOYTOMBHUK, KBajapar: WCIOJIb30BaHUE CBOWCTB CTOPOH, VYIJIOB, AWAaroHaieil. M3zobpaosicenue
2eoMempuieckux ueyp Ha HeIUHOBAHHOU Oymaze ¢ UCNONIbL30BAHUEM YUPKYISA, JUHEUKU, Y2OlbHUKA, MPAHCNOPpMUpA.
[TocTpoenus Ha kieTyaToil Oymare.

[Tepumerp MHOTOyronbHuKa. [loHATHE TUTOMAAX (UTYpPBI; SAMHULBI M3MEPEHHUs Iiomann. [TpubamkéHHOe H3MEpeHne
miomanu Guryp, B ToM 4UCIe Ha KBaJAPATHOU ceTKe. [Ipubnudsicénnoe uzmeperue OuHbl OKPYICHOCMU, NIOWAOU KpYed.

Cummempusi: YyeHMpaibHas, ocesas U 3epKaivHas cummempuu. Illocmpoenue cummempuynvlx gueyp.

Haznaonvie npedcmasnenus o npocmpancmeennvix hueypax: napajiieienuned, Kyo, npuma, nupamuod, KoHyc, YuiuHop,
wap u ceepa. Hzobpasicenue npocmpancmeenuvix ¢ueyp. Ilpumepsvt pazeépmox MHO20SPAHHUKOS, YUIUHOPA U KOHYCA.
Co3zoanue mooeneli npoCmpancmeennvix gueyp (uz oymazu, nPoBOIOKU, NIACMUTUHA U OP.).

Ionsamue 06véma, eounuysl usmeperuss 06véma. O0vEM NPAMOY20bHO20 napaieirenuneod, Kyoa.



AJAIITUPOBAHHAS PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAy. 7- 9 KIIACChI
Lesn n3yyeHust yueOHOro Kypca

AnreOpa sSBISETCS OJHMM M3 OMOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 0OCCTICUMBACT M3YyYCHHE JPYTUX JUCIHILINH, KaK
€CTECTBEHHOHAYYHOTO, TaK W TYMaHHUTapHOTO IIMKIOB, €€ OCBOEHHE HEOOXOIMMO [UIsl TPOAOIKEHHsS OOpa3oBaHUS WU B
MOBCEAHEBHOM kM3HU. Pa3BuTHE Yy 00YyUaIOIIUXCsl HAYUHBIX MPEJCTaBICHUHN O MPOUCXOKIACHUH
U CYIIHOCTH aireOpandyeckux aOCTpakIui, croco0e OTpaKeHUs MaTEeMaTHYECKON HAyKOU SBICHUU W MPOIECCOB B MPUPOJE U
oOIIecTBe, PO MATEMAaTHYECKOTO MOJEIMPOBAaHUS B HAYYHOM IO3HAHWM W B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO
HAyYHOTO MHPOBO33PEHUS U KAueCTB MBIIUICHHS, HEOOXOJUMBIX ISl aJanTallid B COBPEMEHHOM ITM(POBOM OOIIECTRBE.
N3yuenune anreOpsl €CTECTBEHHBIM 00pa3oM oOecreymBaeT pa3BUTHE YMEHHs HaO0M01aTh, CpaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JCHCTBUS H
BBIBOJIBI, (OpMyNHpoBaTh yTBepkaeHus. (OcBoeHne Kypca anreOpsl oOecreunBacT pa3BUTHE JIOTMUECKOTO MBITUICHUS
oOydJaronmmxcs: OHH HCHOJB3YIOT JCAYKTHBHBIE W HWHAYKTHBHBIE PpACCYXACHHs, OO000OIMEHNe W KOHKPETH3AIUIO,
a0OcTparupoBanue M aHajoruro. OOyueHue anreOpe MpearnoiaracT 3HAYUTEIbHBIA O00BEM CaMOCTOSITEIBLHON AESTEILHOCTH
oOydaromuxcs, TO3TOMY CaMOCTOSITETFHOE PEIICHUE 3a/1ad €CTECTBEHHBIM 00pa3oM SIBIISIETCS peanu3alfeil JesTeNbHOCTHOTO
OpUHIMIA O0yYEHHUS.

B ctpykType mporpammbl yuyeOHOro Kypca «Airedpa» OCHOBHOW HIKOJIbI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTelIbHO-
METOIMYECKHE TMHUU: «HHCTa U BRIUUCTIECHUS»; « ANreOpandeckue BhIpaKEHUs; « Y pPaBHEHUSI 1 HEPABEHCTBAY;

«Dynkuun». Kaxnas u3 3TUX cofepKaTenbHO-METOANYECKUX JIMHUI Pa3BUBAETCSA HA MPOTSLKEHUH TPEX JIET M3YYEHHS Kypca,
€CTECTBEHHBIM 00pa3oM MeperuieTasch W B3aUMOJICHCTBYS C JIPYTUMHU €ro JIMHUAMH. B Xoze m3ydeHus Kypca oOydaronuMcs
OPUXOAUTCS JIOTUYECKU PACCYXkAAaTh, HCIOJIb30BaTh TEOPETHKO-MHOXXECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM 1enecoodpa3Ho
BKJIIOUHUTH B MPOrPaMMy HEKOTOPbIE OCHOBBI JIOTHKH, POHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielibl MAaTEMaTUYECKOro 00pa3oBaHus
U CIOCOOCTBYIOIIME OBJAJACHUIO OOYYalOIMMHUCA OCHOB YHUBEPCAIHHOTO MATEMATHYECKOTO si3bika. TakuM 00pa3oM, MOMKHO
YTBEPKIIaTh, YTO COAECPKATEIBHON U CTPYKTYPHON OCOOEHHOCTBIO Kypca « Anredpa» SBIISETCS €r0 HHTETPUPOBAHHBINA XapaKTep.

Coneprxanve nuHuU «Yucaa M BBIYUCICHUS CIY>KUT OCHOBOM /IS MAJTbHEHIIETO M3YYEHUS! MaTeMaTUKH, CIIOCOOCTBYET
Pa3BUTHIO Y OOYYArOMIMXCS JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHMIO YMEHHUS TOJIb30BAThCS AQITOPUTMAaMH, a TaKKe
IPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJI MOBCEIHEBHOW >KM3HU. Pa3BUTHE TOHSTHS O YKCIE B OCHOBHOU
IITKOJIC CBSI3aHO C PAllMOHATBHBIMUA U UPPATMOHATLHBIMU YHCIaMU, (JOPMUPOBAHUEM TPEICTABICHUN O JACHCTBUTEIHLHOM



yycie. 3aBeplleHre OCBOEHUS YUCIOBOM JTMHUM OTHECEHO K CTapIleMy 3BEHY 00IIero oopa3oBaHusl.

Copeprkanue JByX anreOpandeckux JIMHUM — « AJIreOpanyeckue BhIpaKeHUs» U
«YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS MAaTEMAaTUUYECKOr0 anmnapara, HeoOX0AUMOro IS
pelieHus: 3ajad MaTEeMaTUKH, CMEXHBIX MPEIMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad. B OCHOBHOU mIKoJEe y4deOHBI
MaTepual TPyNIUPYETCs BOKPYT palMOHAJIbHBIX BbIpaXKeHHH. AnreOpa AEMOHCTPUPYET 3HAUEHUE MAaTEMATUKH Kak si3bIKa JJIs
IOCTPOEHUSI MAaTEMaTUUYECKUX MOJEJIeH, ONMCAaHUs MPOLIECCOB U SBJIEHUH peaibHOro Mupa. B 3amaun o0yueHus anredpe BXOIAT
TaKXXe JajibHENIIee pa3BUTHE aJITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOJUMOT0, B YaCTHOCTH, JUIsl OCBOCHUS Kypca HH()OPMATUKH,
U OBJIaJICHHE HaBbIKaMH JE€TyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cHMBONBHBIX (JOPM BHOCHUT CBOW crielU(PUUECKUIN BKIIa]]
B Pa3BUTHE BOOOPaXKEHHUsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.

ConepxaHue (QyHKIMOHAIbHO-TpaUUECKON JIMHUM HALEJIEHO Ha IOJIyY€HHE IIKOJbHUKAMU 3HAaHMM O (YHKUMSIX Kak
BaYKHEHIIEH MaTEeMaTUYECKON MOJEIN JJis ONMCAaHUA U UCCIEAOBaHUS Pa3HO-OOpa3HBIX MPOLIECCOB U SABJICHHUNA B MPUPOJE U
obmectBe. M3ydeHue s3TOro Marepuanga CHIOCOOCTBYET Ppa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIIONb30BATh DPa3IMYHBIE
BLIPA3UTEILHBIE CPEJICTBA S3bIKA MATEMATHKH — CJIOBECHBIE, CUMBOJIMUYECKUE, rpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTUM LIMBUIM3ALUN U KYJIbTYpPBI.

MecTo yueOHOro Kypca B yueOHOM IJIaHe
CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHbIH Kypc
«Anre0Opa», KOTOPBII BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COJEp)KaHUS:
«Hucna v BBIYUCIEHUSY, «ANreOpandyecKkue BbIpaKEHUD», « Y pABHEHHS U HEPABEHCTBAY, «DYHKIUNY.

Y4eOHbIii TIIaH HAa U3y4eHue anreOpsl B 79 Kilaccax OTBOJUT HE MEHee 3 yueOHBIX 4acOB B HEJENIO B TEUCHUE KaXKJOTO
rojia 00y4eHusi, BCero 3a Tpu rojia o0yuenusi — He meHee 306 y4eOHBIX YacoB.
Conep:xxanne yueOHOro kypca (mo roxam odoyuenust) 7 KJIACC

Yucna u éviuucnenus

PanyonaanHbIe yncia

Jpobu OOBIKHOBEHHBIE U JECSITHYHBIE, NMEPEX0]l OT OJHON (popmbl 3amucu apodeit k apyrou. IloHaTHe palrOHATIBLHOTO
4HCIIa, 3aliCh, CPABHEHHE, YIIOPSIOYMBAHUE PAIIMOHAIBHBIX Ynced. ApudmeTndeckue ACHCTBUS C PAllMOHATLHBIMU YHUCIaMHU.
Pemenne 3amay u3 peanbHOM IPAKTUKUA HA 4YacTH, Ha



JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTelIeM: OIpeAesieHUue, MpeoOpa3oBaHKUE BHIPAKEHUI HA OCHOBE ONPE/EIICHNUS,
3aMuch OOJBIINX YHUCE.

[TpoueHTsl, 3anuch MPOLIEHTOB B BUJE ApOOU U IpoOHU B BUJIE MIPOLIEHTOB. Tpy OCHOBHBIE 33]]a4l HA MPOILICHTHI, pEIICHHUE
3a/1a4 U3 PEATbHOU MPAKTUKHU.

[IpuMeHeHne  TNPU3HAKOB  JCIMMOCTH, pPAa3j0KEHHWE HAa  MHOXUTEIW HATyPAJIbHBIX YUCEI.

PeanpHble  3aBUCMMOCTHM, B TOM  4HCle TpsMas W oOpaTHas NpONOPLUHUOHATBHOCTH.

Anzebpauueckue vlparxcenus

IlepeMeHnHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHs C INEpeMEHHOW. JlomycTumble 3HadyeHus nepeMeHHbIX. lIpencraBnenue
3aBHCHUMOCTH MEXIy BETMUYMHAMU B Buje popMyiibl. Borancnenus mo popmynam.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO pPABHBIE BBIPAKEHHUSA, MPaBWIA NIPEOOpa3oBaHUS CYMM U
POU3BEAECHUH, MPaBUJIa PACKPBITHUS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBoJiCcTBa CTENEHH C HATyPAJIBbHBIM MIOKA3aTEJIEM.

Opnowrensl 1 MHorouneHbl. CreneHp MHoOrowieHa. ClioKeHWe, BBIUMTAHUE, YMHOKEHHUE MHOTOWICHOB. DOpMYyIbI
COKpAIIEHHOIO0 YMHOKEHHS: KBaApaT CYMMBbI M KBaJpaT pazHocTU. PopmyJsia pa3HOCTH KBaaApaToB. Pa3zmokeHne MHOTOWICHOB Ha
MHOKHTEIH.

Ypasnuenus

YpaBHEeHUE, KOPEHb ypaBHEHUs, IPaBUiia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM INEPEMEHHOM, YMCIO KOPHEW JMHEHWHOIO YPAaBHEHHWs, PEIICHUE JIMHEWHBIX YPAaBHEHUU.
CocraBiieHHE ypaBHEHUH 110 YCIIOBUIO 3aJ1aud. Penmienre TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHUM.

Jlunetinoe ypaenenue ¢ 08yms nepemennvimu u e2o epagur’. Cucrema AByX JIMHEHHBIX YPABHEHHUH C IBYMs IIEPEMEHHBIMA.
Pemenue cucteM ypaBHeHHI ciocoOOM MOACTaHOBKU. [IprMepbl pelieHrs TEKCTOBBIX 33a4 ¢ MOMOILBbIO CUCTEM ypaBHEHHIA.

Koopounamot u 2pagpuxu. @ynkyuu

Koopaunara Touky Ha npssMon. YucnoBsle MPOMEKYyTKU. PaccTosiHne Mexy IBYyMsl TOUKaMU KOOPAUHATHOM ITPSMOMU.

[IpsimoyronpHast cuctema KoopauHat, ocu Ox u Oy. Abcuucca U OpArHATa TOYKK Ha KOOPAUHATHON MmIockocTu. [Ipumepst
rpadukoB, 3aJaHHBIX (hopmysiaMu. UTeHre rpauKkoB peanbHbIX 3aBUCUMOCTEN.

[Honsitue pynkumu. I'padux pynkumu. CoiictBa pynkuuii. Jluneiinas gyukuus, e€ rpaduk. ['padux dynkuun y = kx + b.
I'paguueckoe pewenue nuneliHbIX YPAGHEHUU U CUCEM TUHELHBIX YPAGHEHULL.



8 KUIACC

Yucna u eviuucienus

KBaapatubiii kopeub u3 uucna. l[lowamue o6 uppayuouanvHom uyucie. [lecimuunvie NPUOIUNCEHUS UPPAYUOHATLHBIX
yucen. CBoiicTBa apu(METUYECKUX KBAJPATHBIX KOPHEH M MX NPUMEHEHHE K MPeoOpa3OBAHHUIO YHUCIOBBIX BBIPAXKEHHN U
BBIYUCIIEHUSIM. /[elicmeumeinbhbie Yucia.

Crenens ¢ 1uenbIM oKaszaTeneM U €€ ceorictBa. CTaHAapTHAS 3alKCh YHUCIA.

Anzebpauueckue evlpasrceHus

KBaaparHbiii TpéxusieH; pa3ioKeHHE KBAJPATHOTO TPEXWIEHAa HA MHOXUTENH. AnreOpanueckas apoOb. OcHOBHOE

CBOMCTBO anre0pamdeckoi Apoow.
CnoxeHue, BBIYUTaHUE, YMHOKEHHE, JIeJICHHE alire0pandeckux pooeil. PanimonanbHble BhIpaKeHUs U UX IPE0Opa30BaHHUeE.

Ypaenenusa u nepasencmea

KBangpaTHoe ypaBHeHUEe, popMysia KOpHEH KBaJIpaTHOIO ypaBHeHUs. Teopema Buema. Penenue ypaBHEHUN, CBOISIIUXCS
K JIMHEWHBIM U KBajipaTHbIM. [IpocTeiiniie npoOHO-palmoHaIbHbIE YpaBHEHUS.

I'paguueckas unmepnpemayus ypagueHutl ¢ 08yMs NePeMeHHbIMU U CUCEM JIUHELHbIX YPAGHEHULL C 08YMsL NepeMeHHbIMU.
[IpuMeps! perieHus: CHCTEM HEIMHENHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

HuciioBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM NEepeMEeHHOM. PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHbIC
HEPABEHCTBA C OAHOUN nepeMeHHON. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

Dynxkyuu

[Tonstue pynknuu. O6nacTh oNpeaeaeHus U MHOKECTBO 3HaYEHUN (PYHKIUU.
Crioco0Osl 3a1anust QyHKITHIA.

I'padux pynkunn. Yrenne cBoiicTB GpyHKUMHU 10 €€ rpaduky. [Ipumepsl rpadukoB GyHKIMN, OTpaX)arOUX peaabHbIe
MPOIIECCHI.

OYHKIUY, ONKCHIBAIOIINE TPSIMYID ¥ OOpaTHYH NPOIMOPIHOHATLHBIC
3aBUCHMOCTH, MX rpadukn. Pyskmun y = x>,y = x°,y = /X, y == Ipaguueckoe

peulenue ypasHe Uil U CUcmem ypasHeHu.
9 KIIACC

Yucna u evluucinenHus



JleicTBUTEIbHBIE YHCJIA

PanonanbpHble 4YHCIA, UPPAYUOHANBHBIE YUCIA, KOHEUHble U OeCKOHeuHble Oecamuynvle Opodou. MHoocecmso
OelicmeumenbHblX Yucel,; 0elucmseumeilbhble YUucila KaKk 6ecKoneuHbvle 0ecsimuynvle Opoou. B3aumuo 0OHO3HAYHOE COOMBemcmaue
MeHCOY MHONCECTNBOM OCUCMBUMETILHBIX YUCe U KOOPOUHAMHOU NPAMOLL.

Cpasnenue OelicmeumebHbix Yucei, apugpmemuyeckue 0eticmsaus ¢ 0eticmeumenbHbIMU YUCIAMU.

N3mepenusi, npudJINKeHNs1, OLEHKHU



Pa3Mepbl 0OBEKTOB OKPYXKAIOLIEr0 MHpPA, JIUTEIBHOCTh IIPOILIECCOB B OKPY’KAIOIIEM MHUPE.

[TpubnmxEHHOE 3HAYEHUE BEJIMYMHBI, TOUHOCTh Npubamkenus. OkpyrieHue yucen. [Ipukuaka u olieHKa pe3yJibTaToB
BBIUKMCJICHUM.

Ypaenenusa u nepasencmea

YpaBHeHUs ¢ OHO epeMEeHHOH

JInneiinoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIIMXCS K IMHEWHBIM. KBagparHoe ypaBHeHue. PemeHne ypaBHEHUH,

CBOJIAIIMXCS K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepvl peuieHus ypasHeHUul mpembvel U Yemeepmou cmenenel pa3ioiceHuem Ha MHOXCUMETU.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a7a4 alireOpandecKum

MetrogoM. CHCTeMbl yPABHEHHH

VYpaBHeHUE ¢ AByMs NIEPEMEHHBIMU U €ro rpaduk. PemeHne cucteM IByX JTUHEHHBIX YPAaBHEHUHN C JBYMS NIEPEMEHHBIMH.
Pemenue cucreM NByX ypaBHEHMM, OJTHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTopoil creneHu. ['paduueckas muTepnperanus
CHUCTEMBbI YPABHEHH C IBYMS IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandyecKuM CrocoOoMm.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienre NMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOMU. PellleHne cucTeM JMHENMHBIX HEPABEHCTB C OJAHOM IEPEMEHHOM.
KBaapartueie HepaBeHCcTBA. ['paduueckast HHTEpHIpeTaIys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.

Dyukyuu

KBanparnunas ¢yukums, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI BEPIIMHBI TapadO0JIbl, OCh CHMMETPUU
napaboJIbL.

I'paduxu byHKImii: y = kx, y = kx + b, y=x,

y = Jxy= k;n MX CBOWCTBA.

Yucnoewvie nocnedosamenvhocmu

Onpenesnenue U cnocodObI 3aJaHUA YMCJIOBBIX NMOCTEA0BATEIbHOCTEH

[ToHATHE YHCIOBOM IOCIEIOBATEIBHOCTH. 3aJaHUe IOCISI0BATCIbHOCTH PEKYPPEHTHOW (Gopmysiod B (HOPMYJIOH 7-TO
YJICHA.

Apudmernyeckass ¥ reoMeTPUYECKAs MPOrPecCHH

Apudmernyeckass W TeoOMETpHYecKas Iporpeccur. DopMyibl #n-rO0 4ieHAa apu(PMETHYECKOM W TIeOMETPHUUYSCKOU



POTPECCUiA, CYMMBI MEPBBIX /1 YJICHOB.
H3006padsicenue unenos apupmemuueckol U 2eoMempudeckol Npocpeccutl MouKamu HaA KOOPOUHAMHOU HIOCKOCMU.
Jlunetinwil u sxcnonenyuanvrvli pocm. CloxCHvle NPOYeHMbl.



AJAIITUPOBAHHAS PABOYASA ITPOT'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS». 7-9 KITACCBI
Lesn n3yyeHust yueOHOro Kypca

O6mue nenu uzyueHus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOIT OOO. Onu 3akii04aroTcsi, Ipek/ie BCEro B
TOM, YTO Ha YPOKax TI€OMETpPUU OOYYalOIIUNCA YYUTCS MPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHHS, CTPOUTH JIOTMYECKHE
YMO3AKJIIOUEHHUSI, JOKa3bIBaTh MCTUHHBIE YTBEPKICHUS U CTPOUTHh KOHTPHPHUMEPHI K JOKHBIM, MPOBOJIUTH PACCYKIAEHUS «OT
IPOTHUBHOIOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpaTHbIE yTBEpKIeHUs. B oOydueHHN yMEHHIO pacCcyX AaTh
COCTOMUT Ba)KHOE BOCIIUTATEILHOE 3HAUYCHUE U3YUECHUSI T€OMETPUH, IPUCYILIEE UMEHHO OTE€YECTBEHHOM MATEMATUYECKOM IIKOJIE.
BTopoii 1enbo u3y4eHusi reOMETPUM SBJSIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA MPU PELICHUN KaK MATEMATUYECKUX,
TaK YW MPAKTUYECKUX 3a/1ay, BCTPEUAIOUIUXCS B PEATBHON KU3HU. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIUTEIbHAS JIMHUS B
U3YYEHUH TE€OMETpUU B IMIKoJie. JIJsi 3TOro yuyuTento pEeKOMEHIYeTCs MOAOUpATh 3aJayd MPaKTHYECKOTO Xapakrepa s
paccMaTpUBaEMbIX TE€M, YUYUTh O0YUYAIONIUXCSl CTPOUTh MAaTEMaTUUYECKUE MOJCIH PEAIbHBIX KU3HEHHBIX CUTYyallud, MPOBOJIUTH
BBIUMCIICHUSI U OLICHUBATh aICKBATHOCTh MOJYYEHHOTO pe3yJibTaTa. KpailHe BaXKHO MOAYEPKUBATH CBSI3U T€OMETPUU C APYTHUMU
npeaMeTaMi, MOTUBUPOBATH UCMOJB30BATh OMPEICICHUS] T€OMETPUUYECKUX (DUTYP U MOHSTUN, TE€MOHCTPUPOBATH MPUMEHEHHUE
MOJIy4YEHHBIX YMEHUN B (PU3MKE W TEXHUKE. DTU CBSI3M Hambojiee spKo BUJIHBI B TeMax «Bektopwl», « TpuroHomerpuueckue
COOTHOILIEHHUS,
«Meton koopauHat» U «Teopema ITudaropay.
MecTo yueOHOro Kypca B y4eOHOM IJIaHe
CornacHo yueOHOMYy TutaHy B 7-9 Kilaccax wu3ydaercss YYeOHbBIH Kypc
«l'eomeTpusDy, KOTOPBIA BKIKOYAET CIEAYIOIIUE OCHOBHBIC Pa3feibl COACPKAHUS:
«l'eomeTrpuueckue (GUTypsl U UX CBOMCTBay, «/3MepeHne reoMeTpUYecKuX BEIHUMHY, a Takxke «/lekapToBbI -KOOpAMHATHI Ha
I0CKOCTHY, «BekToph», «J[BrxkeHus miockoctu» u «lIpeoOpazoBanus mogo0usy.
VYueOHbIi T1aH MpeaycMaTpUBACT U3YUEHHUE TeOMETpUM Ha 0Aa30BOM YpPOBHE, UCXOJs U3 HE MeHee 68 ydeOHBIX 4acoB B
y4eOHOM TOJTy, BCETO 3a TPH rojia 00yyeHus
— He MeHee 204 Jacos.
Conep:xxanne yueOHOro kypca (mo roxam ooyuenusi) 7 KJIACC

Havanpnble nonaTus reomerpun. Touka, nmpsMas, OTpe3OK, Jdyd. YToa. Buasl



yrioB. BeprukaibHble W cMeXHbIe yrubl. buccektpuca yrima. Jlomanas, MHoOroyroibHuk. IlapamnenbHOCTh U
NEPIEHAUKYJISIPHOCTD MPAMBIX.

Cummempuunvie Puzypol. Ocroenvie céoticmea ocesoti cummempuu’. IIpuMepbl CHMMETPUH B OKPYKAIOILEM MUPE.

OcHogHble noCmpoeHusi ¢ NOMOWbIO YUPKYIA U TUHEUKU.

TpeyronpHuk. BwicoTa, Menuana, OuUCCEKTpuca, UX CBOMCTBAa. PaBHOOENpEHHBIM W PABHOCTOPOHHUHN TPEYTOJbHUKH.
HepaBeHCTBO TpeyroybHUKA.

CBolicTBa 1 NMPU3HAKK paBHOOEIPEHHOTO TpeyroibHUKa. [Ipr3Haku paBeHCTBa TPEYTOJbHUKOB.

CBolCTBa M MPU3HAKHU MapaJUICIbHBIX NpsAMbIX. CyMMa yIJIOB TPEYrOJIbHHUKA.
BueniHnue yribl TpeyrojibHUKA.

[IpssMOyroJibHBIA TpEYroiabHUK. CBOWCTBO MEAHMAHBI MPSMOYIOJBHOTO TPEYrOJbHUKA, MPOBEAEHHON K THUIOTEHY3E.
[Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTroyibHBIN TPEYroJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B TeOMETpUU: HepageHCmMEo mpey20ibHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, TeopeMa O OOJbIIEM YIJe U
OombIneit cTOpoHe TpeyroiabHuKa. [lepneHauKynsp u HaKJIOHHAS.

T'eomempuueckoe mecmo mouex. buccekrpuca yriia i CEpeIMHHBIN MEPIIEHAUKYIISIP K OTPE3KY KaK TEOMETPUUECKHE MECTa
TOYEK.

OKpy>KHOCTh U KPYT, XOpJa U AUAMETP, UX CBOMCTBA. B3anMHOE pacmnoioxkeHue OKPYKHOCTH U npsimoil. KacarenbHas u
ceKyIas K OKpy’HOCTH. OKpYy>KHOCTh, BIMCAaHHAs B Yrojl. BnmcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJbHUKA.
8 KNIACC

YerpipéxyronpHuku. [lapamienorpamMM, ero mnpu3Haku M CBOMCTBA. YacTHblE ciy4yad IIapajljIeIOrpamMMOB
(MpsAMOYTONBHUK, pOMO, KBaapar), MX NpU3HAKKM U cBoMcTBa. Tpamenus, paBHOOOKas Tpamerusi, €€ CBOMCTBA W MPU3HAKH.
[IpsiMmoyronbHas Tpaneuus.

Memoo yosoenus meouansi. llenmpanvuas cummempust.

Teopema Daneca u meopema o nponopyuonanbHulx ompeskax. CpeHue JMHUU TPEYroJbHUKA U Tpaneuuu. [{enmp macc
mpey20/bHUKA.

Ilooobue mpeyeonvruxos, kosgguyuenm nooodus. I[lpusnaxu nooobus mpeyzonvhuxos. IIpuMeHeHHE MOIO00US NpH
PEIICHUH MPAKTUYECKUX 3a1a4.

CpoiicTBa 1wiomaneit reomerpuueckux ¢uryp. dopmynsl 1y MIOWAAX TPEYToJbHUKA, Mapajienorpamma, pomba u
Tpaneuuu. OTHOIICHHUE TUIOMIAeH MOJOOHBIX (DUTYD.

Brrancnenne miuomazneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOW Oymare.



Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemieHUM NPaKTUUECKUX 3a7ad.
CuHyC, KOCHHYC, TaHT'€HC OCTPOr0O yIJIa IPSMOYTOJIBHOI'O TPEYTOJIbHUKA.




OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. Tpuronomerpuueckue GyHkuuu yrios B 30°, 45° u 60°.
BrniucanHble ¥ NEHTpaJIbHBIE YIVIBL, YTOJI MEXKAY KacaTeabHOU U XOPAOU. YIUIbl MEXAY XOpAaMHU U CeKyllMMU. Brincanueie
U ONMCaHHbIE YeTHIPEXYTOJbHUKHU. B3auMHoe pacnosioxkeHue AByX okpyxHocTeil. Kacanue okpyxknocteil. O0mue kacareabHble

K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCUHYCOB UM T€OpEMa CUHYCOB. PerieHne npakTH4ecKux 3a7ad ¢ UCIOJIb30BaHUEM
TEOPEMbl KOCUHYCOB M TEOPEMBI CUHYCOB.

lIpeobpaszosanue nooodbus. Ilooobue coomeemcmeerHHbIX 21eMEHMO8.

Teopema o npoussedeHuu ompe3Kos Xopo, meopemvl 0 NPOU3BeOeHUU OMPE3K08 CEKYWUX, meopema o Keaopame
KacamenbHOl.

Bekrtop, mnuHa (MOAyNb) BEKTOpa, COHANpaBJICHHbIE BEKTOPblI, IPOTHUBOIMOJOXHO HAIpPABICHHbIE BEKTOPHI,
KOJJTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpally HaJl BeKTOopamu. Pas3inoxkeHune BekTopa MO JBYM HEKOJUITMHEAPHBIM
BekTopaMm. Koopaunatel Bekropa. CkansipHOE IPOU3BeIeHHE BEKTOPOB, MPUMEHEHHE JIJIsl HAXOKIEHUS IJIUH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TNIOCKOCTH. Ypasnenus npsamoil 1 OKPYKHOCTH B KOOPJAHHATAX, IEPECEUEHUE OKPYKHOCTEN U
npsiMbIX. MeTO1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{TMHA OKpyXHOCTU. ['pagycHas u paauaHHas Mepa yriia, BBIYMCIECHUE JUIMH JIyT
okpyxHocTteil. [lmomane kpyra, cCeKTopa, CErMeHTa.

Heuowcenuss niockocmu u 6HympeHHue cummempuu ueyp (dnemenmapmuvie npeocmasnenus). llapannenvuvlii nepenoc.
Ilosopom.



AJAIITUPOBAHHAS PABOYAA ITIPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTUKA» 7-9 KIIACCBI
Lesn n3yyeHust yueOHOro Kypca

B coBpemeHHOM HUGPOBOM MHUpPE BEPOATHOCTh M CTATHCTHKA MPUOOpPETalOT BCE OOJIBIIYI0 3HAYMMOCTb, KaK C TOYKH
3peHHUs MPAKTUYECKUX MPUIOKEHUH, TaK U UX PoJu B oOpazoBaHuM. Kaxaplii 4eloBEeK MOCTOSHHO MPUHUMAET pPEUICHUs Ha
OCHOBE HUMEIOIIUXCS Y HEro JaHHBIX. A i1 OOOCHOBAHHOTO TPHUHATHS PEIICHUS B YCIOBUSAX HEAOCTAaTKa WM H30bITKA
uH(popMaIM HEOOXOAMMO B TOM YHUCJE XOpOIIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MbIluieHne. MIMeHHO
MO3TOMY OCTPO BCTaJla HEOOXOIMMOCTh CPOPMHUPOBATH y 00yUaromuxcs, B ToM urciie o0ydarommuxcs ¢ 3I1P, pyHkimonansHyo
IPaMOTHOCTh, BKJIIOYAIONIYI0 B Ce0S B KadyeCTBE HEOTHEMJIEMOW COCTaBIAIONICH yMEHUE BOCIPUHUMATH M KPUTHUECKH
aHANMM3UPOBaTh WH(OPMAITHIO, PECTABICHHYIO B Pa3IMYHbBIX (hOpMax, MIOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEaTbHBIX
MPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMU HPUHIUIAMHU
cOopa, aHanM3a W MPEACTABICHUS JAaHHBIX M3 Pa3IMYHBIX cep KU3HU OOLIECTBA U rOCyJapcTBa MPUOOMIAET 00ydarommxcs K
OOIIECTBEHHBIM UHTEPECAM.

B cTtpykType mporpammbl yueOHOro Kypca «BeposSiTHOCTh M CTaTHUCTHUKA» OCHOBHOW IIKOJbI BBIJACICHBI CIEAYIOIIUE
COJIEPKATEIbHO-METOAUYECKHUE JIMHUH:

«IIpencraBieHrie JaHHBIX U ONUCATENbHAS CTATUCTUKAY; «BeposTHOCTBY; «DneMeHThl KOMOUHATOPUKNY; «BBegenue B Teoputo
rpadoBy.

Copnepxanue nuHun «lIpencraBieHne MaHHBIX W ONUCATENIbHAs CTATUCTHKA» CIIYXKUT OCHOBOM st (popmMupoBaHUs
HABBIKOB pa0OThl ¢ HH(OpPMAIIMEN: OT YTEHHs] U MHTEpHpeTanuu nHpopMaIuu, npecTaBiIeHHON B TabIUIlax, Ha AUarpaMMax u
rpadukax 10 cOopa, MpPEICTaBICHWS W aHAIW3a JAaHHBIX C HCIOJIb30BAHMEM CTATUCTUYECKUX XapPaKTEPUCTHUK CPEIHUX U
pacceuBanus. PabGotas ¢ manHeiMu, oOyuatomuecs ¢ 3[IP ywaTcs cuuThIBaTh M HMHTEPIPETUPOBATH JaHHBIC, BHIABUTATH,
apryMEHTUPOBAaTh W KPUTHUKOBATH MPOCTEHIIME THUMOTE3bI, PA3MBIIUIATH HAJ (aKTOPaMH, BBI3BIBAIOIIMMH H3MEHYUBOCTH, H
OLICHMBATh UX BIMSHUE HA PACCMATPUBAEMBIE BEJIMUUHBI U ITPOLIECCHI.

NHTynTUBHOE TIPENCTABIEHUE O CIyYalHOM M3MEHYMBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEW U TEHACHIMW CTAaHOBUTCS
MOTHBHUPYIOIIEH OCHOBOM JIsi U3yUEHUsI TEOPUHU BeposTHOCTEH. bosnbinoe 3Hauenue s oOydarommxcsa ¢ 3IIP 3gecs umeror
IIPAKTUYECKUE 3aJaHUs, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOAMTCS KAk Mepa MpaBaomnoodus ciaydailHoro coOwrtus. [Ipu u3ydyenun kypca odydaronuecs ¢
3I1P 3HakOMSATCS ¢ NPOCTEUIIMMHU METOJAMHU BBIUHUCIICHHS] BEPOSITHOCTEN B CIy4ailHBIX HKCIEPUMEHTAX C PAaBHOBO3MOXKHBIMHU



QJIEMCHTApPHBIMU HCXOJaMH, BEPOATHOCTHBIMH 3aKOHAMH, ITO3BOJIAIOINMMHA CTABUTHL M PCIIATH 0oJee CII0KHBIE 3aJa4M. B KypcC
BXOJAT HAYaJIbHBIC IIPEACTABJICHHA O CquaﬁHBIX BCIMYMHAX U UX YHUCIIOBBIX XapaKTCPUCTUKAX.



Taxke B pamMkax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO oOyuaromuxcs ¢ 3[IP ¢ MHoOXecTBaMH U OCHOBHBIMHU
omeparusMi HaJl MHOXXECTBAMH, PacCMaTpPUBAIOTCS MPUMEPHI MPUMEHEHUS sl PEIIeHUs 3ajlad, a Tak)Ke HUCIIOJIb30BaHUS B
JIPYTUX MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax usyuaercs kypc «BeposTHOCTh M CTAaTHCTHKa», B KOTOPBIM BXOASAT pazfensl:  «lIpeacraBienue
JAQHHBIX | omnucaTeIbHas CTAaTUCTHUKAY;
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKIWY; « BBeeHne B Teopuro rpadon.
Ha u3ydeHne naHHOro Kypca OTBOAUT 1 y4ueOHBIN Yac B HEAENIO B TEUCHHE KaXKJOro rojaa o0ydeHus, scero 102
y4eOHBIX yaca.
Conep:xxanne yueoHoro kypca (mo roxam ooyuenusi) 7 KJIACC

[TpencraBicHre JaHHBIX B BHJE TaOJIWIl, AWAarpamm, rpaduKoB. 3aroTHEHUE
Ta0IUI, YTEHUE U TIOCTPOCHHUE JUarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYTroBhIX). UTeHHE TpauKOB peasibHBIX MTPOIIECCOB.
W3BiieyeHre nHOOPMALIMK U3 JUArpaMM M TaOJIHII, UCIIOJIb30BaHUE ¥ HHTEPIPETAIUS JTaHHBIX.

OnucaTtenpHas CTaTUCTHKA: CpeaHee apudMeTrdeckoe, MeauaHa, pa3Max, HanOoJblllee 1 HaMMEHbIIIee 3HAUCHUS Habopa
YUCJIOBBIX JIaHHBIX. [IpUMepsI clTydaifHONW W3MEHUYMBOCTH.

Cnyuatineiii sKkcnepumenm (onvim) u ciayyainoe cobwvimue. Beposmuocmes u uacmoma. Ponv manoseposimuvix u
npakxmuyecku 00CmoeepHvlx cobbimuil 6 npupooe u 6 oobuecmee. Monema u uzpanvbHas KOCMs 6 Meopul 6eposmuocmel’.

I'pagh, sepuwuna, peopo. Cmenensv sepuunsvl. Hucno péoep u cymmapuas cmenensv sepuiu. Illpedcmasnenue o césaznocmu
epacgha. lenu u yuxnot. Ilymu 6 epagpax. Ob6x00 epaga (3iinepos nymo). Ilpedcmasnenue 06 opuenmuposannom epage. Peuienue

3a0ay ¢ nomowvio 2pagos.
8 KUIIACC

[IpencraBnenue NaHHBIX B BUE TaOIHII, TUarpamMmm, rpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, IMOJAMHOXeCcTBO. Ornepauuu HaJ MHOXECTBaMH: OObEAUMHEHHE, TepeceUueHue,
nononHeHne. CBOMCTBA Olepaluid HaJ MHOXKECTBAMU: MEPEMECTUTEIILHOE, COUYETATENIBHOE, PAaCHpPEACIUTEIbHOE, BKIIOUCHUS.
Hcnonb3oBanue rpaduueckoro mpeacTaBIeHUs] MHOXKECTB JIJIsl ONTMCAHUSI pEAJIbHBIX MTPOIIECCOB U SBJICHUH, TIPU PEIICHUH 3a]1ay.

Usmepenue pacceusanus oanmwlx. /{ucnepcusi u cmaHoapmHoe OMKIOHEHUe
yucno8blx Habopos. [uazpamma pacceusanusi.

DnemeHTapHbIe COOBITUS CIydaiiHOTO onbiTa. CiydaitHbie coObITHS. BeposiTHOCTH cOOBITHI. OTBITH C PABHOBO3MOKHBIMU



AJIEMEHTapHBIMU COOBITUAMU. CyuyaitHbiii BEIOOp. CBsI3b MEXTy MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITHUSMU B
npupoe, 00IIECTBE U HAayKe.

Hepeso. Ceoticmea Oepegbes: eOUHCMEEHHOCb NYMU, CYWeCmB08anue 8UCAYell 8ePUUUNDL, C8A3b MeXCO) YUCTOM BEPULUH U
yuciom pébep. Ilpasuno ymnooicenus. Pewenue 3a0au ¢ nomowvio epagos.

IIpomusononoocuvie coovimus. [[uacpamma Jiinepa. Obvedunenue u nepeceuernue cobvimuu. Hecoemecmuvie coovimusl.
Dopmyna cnodcenus geposmuocmeti. Ycnoeuas eeposmuocms. Ilpasuno ymunoscenus. Hezasucumvie coovimus. Ilpeocmasnenue
9KCnepumenma 6 sude oepesa. Pewenue 3a0ay Ha HaxodxcOeHUe 8ePOSIMHOCMEN C NOMOWbIO 0epesa CAYH4auH020 IKCnepuMenma,

ouazpamm Diinepa.
9 KJIACC

[IpencraBnenue NaHHBIX B BUE TaOIMI], 1UarpamMmm, rpadMKoB, UHTEpIpeTaLHs JaHHbIX. UTeHre 1 mocTpoeHune Tadiuil,
auarpamm, rpaukoB 1o peanbHbIM AaHHBIM. [lepecTtanoBku U ¢akropuan. CoueTaHuss U YUCIO COUYETaHWM. TpeyeonvHuk
Ilackans. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPUKH.

I'eomempuueckan eepoamuocmo. Cnyuaunviti 66100p MOYKU U3 Yueypbl HA NIOCKOCMU, U3 OmMpe3Ka U u3z oyau
OKPYIHCHOCTU.

Ucnerranne. Ycnex m Heynaya. Cepusa ucnelTanuii 1o nepBoro ycnexa. Cepus ucnbiTaHui bepHyium. BepositHocTH
coObITHH B cepuM HcnbITaHui bepHymn.

CnyvailHasg BelMYMHA M PACHpPENEIICHHE BEPOSITHOCTEN. MareMarnueckoe oOXHAaHUE U aucnepcus. [Ipumepsr
MaTEMaTUYECKOTO OKMJIaHHs KaK TEOPETHYECKOrO CPEAHETO 3HAYCHUs BEIWYUHBL. MaTeMaTH4ecKoe OKHJAHUE U AUCIEPCHS
CIIy4allHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHyum».

[Tonsitue o 3akoHe OonplIMX yucen. M3MepeHue BEpOATHOCTEN € MOMOIIBI0 4acTOT. Poib U 3HaueHHe 3aKoHa OOJIBIINX
YHCeJ B MPUPOJIe U 0OIIECTBE.

IIpyMepHBbIEe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHUAJIbI

[IpoBeneHre OLICHKM JOCTHXKEHHM IUIAaHUPYEMBIX Ppe3yJbTaTOB OCBOEHHUS Y4YEOHOro mpeaMera MpoBOAMUTCS B (opme
TEKYyUIET0 W PyOekKHOr0 KOHTPOJIS B BHUJIE: KOHTPOJIbHBIE PabOThI, CAMOCTOSITEIbHBIE Pa0OTHI, 3a4€Thl, MATEeMATHYECKHE
JTUKTAHTBI, MPAKTHYEeCKUE paOOThl, MUCbMEHHBIN OTBET MO UHIMBUIYAIbHBIM KapTOYKaM-3a/IaHUSIM, TECTUPOBAHUE.

st o6yuaromuxcst ¢ 3[1P Bo3mMoxkHO n3meHeHne GOpMyITUpOBKHU 3aJaHUN Ha
«TIOIIATOBYIOY», aJIalTAINI0 MPEAJIaraéMoro o0yJaroneMycs TECTOBOTO (KOHTPOJIBHO- OLIEHOYHOT0) MaTepuaia: UCIOJIb30BaHNE
YCTHBIX W MUCHMEHHBIX WHCTPYKIHM, YIPOILIEHUE IUHHBIX CIOXKHBIX (POPMYJIHUPOBOK WHCTPYKIIMM, pEHIEHHWE C OMOpOoW Ha



QJIFOPUTM, 00pa3ell, UCIIOJIb30BaHUE CIIPABOYHON MHPOPMALIUH.



Maremaruka
S kaace
Kontponrnas padota Ne 1. Tema. HarypanbHbie uncina.
KontponbHas padora Ne 2. Tema. JeiicTBUS ¢ HATypalbHbIMH YUCIAMHU.
Kontponsnas padota Ne 3. Tema. Mcnonb3oBaHre CBOMCTB JEUCTBUM MPU BHIYUCIICHUSX.
Kontponbsnas padota Ne 4. Tema. Yriasl u MHOrOyroiabHUKU. KoHTponbHas padota Ne 5. Tema.
JlenuMoCTh yucen.
Kontponbshas padora Ne 6. Tema. O6sikHOBeHHBIE 1pobu. KonTponsHas pabora Ne 7. Tema. Cnoxxenue u
BbrunTanue jipodeii. KonrponbHas padora Ne 8. Tema. YMHOKEHUE U JieeHHE TPOOEH.
Kontponbshas padora Ne 9. Tema. Jlecstuunbie 1poou. CpaBHEHUE AECITHUYHBIX TIPOOEH.
Kontponbshas padora Nel0. JleiictBust ¢ necaruanbivMu apoosimu. KontponbsHas paborta Ne 11. Tema. Utorosas
KOHTpPOJIbHas padora.
6 kiacc
Kontponbhas padora Nel. Tema. JlenuMOCTh HaTypajdbHbIX YUCEN.
Kontponbnas padota Ne2. Tema. O6bikHOBeHHas1 ApoOb. OCHOBHOE CBOWCTBO JIPOOH.
Kontponrsnas padota Ne3. Tema. OtHomienue. [Iponopuus. Kontponsnas padorta Ne4. Tema. [TporieHT.
Kontponwsnas padorta Ne5. Tema. UerbipexyroibHuk. @opMysibl epUuMeTpa U MIOMIATN MPSIMOYTOJIbHUKA.
KonTtponbHasa padorta Ne6. Tema. IlonoxxurenbHble U OTPULATENbHBIE YHCIIA.
CpaBHEHHE MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.
Kontponbshas padora No7. Tema. CrioskeHre U BBIYMTAHHUE MOJOKUTEIBHBIX U OTPULATEIbHBIX YHUCET.
Kontponbhas padora Ne8. Tema. YMHOXKEHUE U JIeJIEHUE MOJOKUTEIBHBIX U OTPUIATEIbHBIX YHUCET.
Kontponwnas pabGota Ne9. Tema. IlpsamoyronbHas cucremMa KOOpAUHAT.
Jlnarpammel.
Kontponwsnas padota Nel0. Tema. Toroast KoHTposIbHas paboTa.

Auareopa
7 Kiaacc
Koutponbnas pabora Nel. Tema. Apudmerndeckue A€UCTBUS  C pallMOHAIBHBIMH YHCIAMHU.
Kontponbhas padora Ne2. Tema. Crenenb ¢ HaTypaibHbIM Noka3areneM. KonTpoabsHas padora Ne3. Tema.
BykBeHHbIE BBIpa)KEHUS.



KonTtponbshas padora Ne4. Tema. MHOro4sIE€HBI.
KonTtponbHas padora Ne5. Tema. @opMyiibl COKpalieHHOro yMHOKeHHsI. KonTponbHas padota Ne6. Tema. JIunelinoe
ypaBHeHHE ¢ o/iHOM nepeMeHHoi. KonTponbHas padora Ne7. Tema. Cuctembl IMHEHHBIX YpaBHEHUH.



Kontponrnas padota Ne 8. Tema. Koopaunatsl u rpadguku.
Kontponwsnas padota Ne 9. Tema. [Tonstue dyukiuu. Jluneiinas ¢pynkuus. KontponbHas padora Nel(. Tema. toroBas
KOHTpPOJIbHAs paboTa.

8 kiace
Kontponbshasa padora Nel. Tema. KBaapatHblii kopeHb. Apru(pMETHUECKUI KBaAPATHBII KOPEHb.
KontponbHasg pabora Ne2. Tema. CreneHb ¢ 1HelbIM MOKa3aTeJeM.

CrangapTHbBIA BUJ YUCTIA.
Kontponsnas pabora Ne3. Tema. AnreOpamueckas apoOb. CokpailieHue apooeil.
Kontponbshas padora Ned. Tema. JleiictBus ¢ anredpanyeckumu 1poodsamu. KontponbHas padota Ne5. Tema.
KBanpaTHbie ypaBHEHUS.
Kontponrnas padota Ne6. Tema. YpaBHEHUSs, CBOMSIIMECS K KBaJPATHBIM.

TexcToBble 3a7ja41, CBOJSIINECS K KBAAPATHBIM.
KontponbsHas padora Ne7. Tema. Cuctembl ypaBHEHHIA.
Kontponwsnas padota Ne8. Tema. UucnoBsie HepaBeHCTBa U MX cBoiicTBa. KonTposbHas padbora Ne9. Tema. Cuctemsr
HEpaBEHCTB ¢ o/iHOM nepemeHHol. KontponbHas padora Ne 10. Tema. Gukiuu. yncnoBbie QyHKIUU.
Kontponwsnas padota Nel 1. Tema. Toroast KoHTposIbHas paboTa.

9 kJiacc
Kontponwsnas padota Nel. Tema. YUucna u Beruucienus. KontponbsHas padorta Ne2. Tema. YpaBHeHus ¢ oJHON
nepemenHoii. Kontponbnas pa6ora Ne3. Tema. JlpoOHO-paliioHaNbHbIE YPABHEHHUS.
Kontponbnas pabora Ned. Tema. Cucrembl ypaBHEHUU C ABYyMsl mnepeMeHHbIMU. KouTposnbHas pabora NeS5. Tewma.
Jluneiinbie HepaBeHCTBA ¢ OHOM nepeMenHol. KonTponbsHas paborta Ne6. Tema. KBanpaTHbeie HepaBeHCTBaA.
Kontponbshas padora Ne 7. Tema. KBanpatuunas ¢pyHkius u ee cBoiictBa. Konrponbnas padora Ne 8. Tema.
Apudmerrueckas Iporpeccusl.
Kontponbnas padota Ne 9. 'eomerpuueckas nporpeccusi. Kourponpsnas padora Nel0. Tema. Mtorosas
KOHTpPOJIbHAs padoTa.

I'eomerpus
7 xiacc
Konrponsnas pab6ora Nel. Tema. OCHOBHBIE TI€OMETPUYECKHE CBOMCTBA IMPOCTEHIIHX PUTYP.
Kontponbnas pabota Ne2. Tema. Cmexxnble 1 BepTuKaibHble yriibl. KonTponbHas padota Ne3. Tema. [Ipuznaku



paBeHCTBa TpeyroabHuKoB. KontponbsHas padota Ned. Tema. PaBHOOEAPEHHBIN TPEYrOJIbHUK.
Kontponwsnas padota NeS. Tema. I[Tapannensubie npsimbie. KontponbsHas padota Ne6. Tema. Cymma yriioB
TpeyronbHuka. KontpoabsHas padota Ne 7. Tema. OKpy>KHOCTb U KPYT.
KontponbHas padora Ne6. Tema. ToroBast KoHTposibHas padoTa.

8 kiace
KontponbHas padota Nel. Tema. UeTbIpexyTroabHUKH.



Kontponbnas padota Ne2. Tema. Cpenusist nuaust TpeyroabHuka. CpeaHsis JIMHUS TPANenuu.
Kontponrsnas padota Ne3. Tema. [Inomaas TpeyronbHuka, napamneiaorpamma. KontponbHas padora Ne4. Tema. [1nomans
MOoA00HBIX (UTYP.
Kontponrsnas padota Ne5. Tema. Teopema [ludaropa. KontponrsHast padota Ne6. Tema. Yribl B OKPY>KHOCTH.
Kontponbshas padora Ne7. Tema. UiToroBast KOHTpoJibHas paboTa

9 kJ1acc
Kontponbshas padora Nel. Tema. Perienue TpeyroabsHUKOB.
Kontponbhas padora Ne2. Tema. [Tnomaau tpeyroiapHuka, yeToipexyroiibauka. KonrponbHas padota Ne3. Tema. Bexkropsl.
Kontponbhas pa6ora Ne4. Tema. JlekapToBbl KOOpIMHATHI Ha TIOCKOCTH. KoHTpospHas paborta Ne5. Tema.
[IpaBuIIbHBIE MHOTOYTOJILHHUKHU.
KonTtponbsnas padota Ne6. Tema. [Tnomans kpyra u ero yacreir. KoarponpHas padota Ne7. Tema. UtoroBas
KOHTpPOJIbHAs padora.

BeposAATHOCTH M CTATHCTUKA
7 Kaace

Kontponbsnas pabora Nel. Tema. [IpencraBnenue nanusix. Kontponshas padora Ne2. Tema.
OmnucarenpHas cratuctuka. Kontponbnas pabota Ne 3. Tema. Crydaiinasi "3BMEHYHBOCTb.
KonTtponbshasa padora Ne 4. Tema. BeposATHOCTh M 4YacToTa CIy4alHOI'O COOBITHS.

8 kirace
Kontposnbhas padora Ne 1. Tema. MHoxecTBa.
KonTtponbHas padora Ne2. Tema. BeposiTHOCTb ciyuaiinoro coobitusi. Kontponbsnas padora Ne 3. Tema.
Cnyyaiinbie cOOBITHS.

9 kiace
Kontponbshas pabora Ne 1. Tema. Dnementsl komOuHatopuku. KontponsHas padora Ne 2. Tema.
Hcnprtanus.
Kontponbshas padora Ne 3. Tema. Cnyuaiinas BelMYuHa.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O [TIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA
JIMYHOCTHBIE PE3YJbTATDI:

MOTHUBAIUS K OOyUEHHUIO MaTEMAaTUKE U 1eJICHANIPABIICHHOM MO3HABATEIILHOM e TEIbHOCTH;

MIOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIeSITeIHbHOCTh, TPEOYIONIYI0 MaTeMaTHYECKUX 3HAHUMH,
B TOM UHCJIE YMEHHUE YUUTHCA Y IPYTUX JHOJIEH;

CIIOCOOHOCTh 0CO3HABATh CTPECCOBYIO CUTYAIIHIO, OBITh TOTOBBIM JICICTBOBATh B OTCYTCTBUE FapaHTUN yCIieXa;

criocobHocTh oOy4varomuxcs ¢ 3I1P k oco3Hanuio cBOMX Me(PHUITUTOB 1 MPOSBICHUE CTPEMIICHUS K X MPEO0JICHHIO;

CITOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTh JOCTHXKUMBIC TIEJIH;

YMEHHE pa3jinuyaTh y4eOHBIC CHTYaIlMH, B KOTOPBIX MOYKHO JCHCTBOBATH CAaMOCTOSTEIBHO, M CHUTYallMH, TAC CIICIyeT
BOCITOJIb30BaThCS CIIPABOYHON MH(pOpMAITUEH WIN APYTUMH BCIIOMOTATEIIbHBIMHU CPEJICTBAMH,

CIIOCOOHOCTh MEPEHOCUTH MOJIYYEHHBIE B X0/1€ OOYUEHUs 3HAHUS B aKTyaJbHYIO CUTYAIUIO (IIPU PEIIEHUU KUTECUCKUX

3a/1a4, TpEOYIOIMX MAaTEMAaTUUYECKUX 3HAHUH); CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSX W IMPaBHIIAX MPOBEICHUS
MIPOMEKYTOYHOU U UTOTOBOM aTTECTAINH;

OBJIaJICHWE OCHOBaMU ()MHAHCOBOW TPAMOTHOCTH.
METAIIPEJMETHBIE PE3YJIBTATHI

Osnadenue ynugeepcanbHblMu y4eOHbIMU ROZHABAMETbHOIMU OCUCMEUAMU
YCTAaHABIMBAaTh  IPUYMHHO-CIEACTBEHHbIE CBSI3M B  XOJ€  YCBOEHHS MAaTEMaTHMYECKOI'O MaTepuaa;
BBISIBJIATH JA€(PULNT JaHHBIX, HEOOXOIMMBIX ISl PEIICHUs IOCTABICHHOMN 3aJauH;
C MIOMOILBIO YUUTENS BBIOUPATH CIIOCOO pelIeHHs] MATEMaTHYeCKON 3a/1auu (CpaBHUBATh BO3MOYKHBIE BApUAHTHI PELICHMUS);
OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pEIIEHUS MaTeMaTUYeCKUX 3a/ad;
YCTaHaBJIMBATh UCKOMOE U JIaHHOE NP PEUICHUH MaTeMaTHYeCKOH 3ajau; MOHUMAaTh U UHTEPIPETUPOBATh MH(POPMAIUIO
pa3IMYHBIX BUAOB U (popM
Ipe/ICTaBIICHNUS;
WUTIOCTPUPOBATH pelllaeMble 3aauu rpaduyecKuMu cxeMaMu; 3PpHEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh
UH(}OpMaIHIO.
MOHUMATh M MCIOJIb30BATh MATEMATUYECKHE CPEACTBA HATMSAIHOCTH (TpauKu, TUarpaMMbl, TaOJIUIIBI, CXEMbI U JIp.) JUIS
WIITIOCTPALMU, UHTEPIIPETALINN, ApTyMEHTALIUU.



Osnaoenue yHuGepcanbHbIMU YUeOHIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU:

OpraHHU30BBIBATh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NEATEIBHOCTh C YYUTEIEM M CBEPCTHHKAMH B Tpoliecce
penieHus 3a1ay;

B3aMMOJICHCTBOBATh M HAXOJUTh 00IIMEe CrOocOoObI pabOThl; paboTaTh B TPYIIE: HAXOAUTHh OOIIEe PEIICHUe U pa3peliaTh
KOH(MJIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIMI M y4éTa MHTEPECOB; CIyMIaTh MmapTHEPA; GOPMYIUPOBaTh, APTyMEHTHUPOBATH U
OTCTauMBaTh CBOE MHEHUE;

MIPOTHO3WPOBATh BOZHUKHOBEHUE KOH(MDIMKTOB MPU HATWYUHU PA3HBIX TOYEK 3PEHUS U pas3peniaTh KOHMIUKTH HA OCHOBE
y4€Ta HHTEPECOB M TIO3UITUH BCEX YUYACTHUKOB;

apryMEHTHUPOBATh CBOIO TMO3UIIMI0O M KOOPAMHUPOBATH €€ C MO3UIUSAMHU MapTHEPOB B COTPYIAHUUYECTBE NMPHU BHIPAOOTKE
0O0IIIero pemnieH s B COBMECTHOM ESITEIbHOCTH;

BBITIOJIHATh CBOIO YacTh PaOOThI, JOCTUTAaTh KauyeCTBEHHOTO PE3ysIbTaTa W KOOPJIWHHUPOBATH CBOM JIEHCTBHS C JAPYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIINI MTPOTYKT.

Oe¢nadenue yHugepCcatbHblMu yueOHbIMU PecYIAMUCHBIMU OCUCMEUAMU:

CTaBUTH I1EJTH, BEIOMPATH M CO3/1aBaTh AJITOPUTMBI JIJIS pelIeHUs] Y4eOHbIX MaTEMaTUUECKUX TIPOOJIeM;

MJIAHUPOBATH U OCYIIECTBIATD JIEATEIbHOCTD, HAMPABICHHYIO HA PEIICHHE 3aa4 NCCIEA0BATEIbCKOTO XapaKkTepa.

bopMyIHUpPOBATH U YACPKUBATHh YUEOHYIO 3a71a4y, COCTABIISTH IJIaH U MOCJIEI0BATEILHOCTD JIEHCTBH;

OCYIIECTBJIATh KOHTPOJIb 10 00pasily W BHOCUTh HEOOXOJIUMBIE KOPPEKTHUBBI; KOHTPOJIUPOBATH MPOIECC U PE3yJbTaT

y4eOHON MaTeMaTHIEeCKOM
NEeSITENHHOCTH;

aJICKBaTHO OIICHWBATh MPABWJIBHOCTh WJIM OIIMOOYHOCTH BBITIOJIHCHHS YICOHOU 3amaduu, € OOBEKTHUBHYIO TPYIHOCTh U
CcOOCTBEHHBIC BOBMOYKHOCTH €€ PeIICHUS;

CJIMYaTh CIOCO0 JIEHCTBHUS W €T0 pe3yjIbTaT ¢ 3aJaHHBIM ATaJOHOM C IEJIbI0 OOHAPY)KEHUS OTKJIOHCHHH W OTIUYHHA OT
ATaJIOHA.

MIPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPH PEIICHUH YU4eOHOH 3a1a4H;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIN pe3yJjbTaT IeATEeIbHOCTH, ONPENCNATh MO3UTHUBHBIC
W3MEHEHUsI ¥ HallpaBJieHUsI, TpeOyIOImKe TajbHEeHIIe paboThI;

PEryJupoBaTh COCOO BBHIPAKEHHUS IMOIIMM.

HNPEAMETHBIE PE3YJIBTATDBI



Pe3ynbpraTel ocBoeHus1 yueOHOro npeaMera «MaremaTuka (BKIItodas aiareOpy, reoMeTpHIo, BEPOATHOCTh U CTATHCTHKY )Y,
pacnpeneneHHble o rojaM o0ydeHus, GOpMyJIUPYIOTCS MO MPUHUMIY A0OABIE€HUS HOBBIX PE3YJIbTaTOB OT TOJa K TOIY, YK€
Ha3BaHHbBIE B MPEIBIIYIINX TOJaX MO3UIUH, KaK MPABUIIO, TOCIIOBHO HE OBTOPSIOTCS,



HO YYHTHIBAIOTCS (PE3yIbTaTbl OYECPEAHOrO Trofa IO YMOIYAHHIO BKIIOYAIOT PE3YJbTATHI PEABITYIINX JICT).
IDTAHUPYEMBIE ITPEMETHBIE PE3VIJIBTATBI OCBOEHUA AJJAIITUPOBAHHOU PABOYEM ITPOI'PAMMBI

KYPCA «MATEMATHUKA» (ITO TOIAM OBYUEHNM )

OcBoenune yueOHOTO Kypca «Marematuka» B 5—6 Kilaccax OCHOBHOW IIKOJIBI JIOJDKHO OOECIIeYMBATH JTOCTHKCHHE

CJIEIYIOLIMX NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
S KUIIACC

Yucna u eviuucnenusn
OpHEeHTUPOBATHCA B MOHATHUSIX U ONIEPUPOBATh HA 6A30BOM YPOBHE TEPMUHAMHU, CBSI3aHHBIMH C HATYpPaJIbHBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.
CpaBHUBAaTh W YIOPSIOYMBATh HATypaJbHbIE YKCJA, CPAaBHUBAaTh B MPOCTEHIIMX CIy4yasx OOBIKHOBEHHBIE Ipo0w,
JECATUYHBIE JPOOH.
CoOTHOCUTBH TOUYKY Ha KOOPJAUHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOUIUM €M YHMCIOM M M300pa)kaTh HaTypajbHbIE
YKCJIa TOYKaMU Ha KOOPJIMHATHOM (YKUCTIOBOM) MPSMOIA.
BoinonssaTs apudmeTrndeckue ASMCTBUS ¢ HATYypaJbHBIMU YUCIAMU, C OOBIKHOBEHHBIMU APOOSMHU B MPOCTEUILINX CIIydasiX.
BbInonHATE NpOBEPKY, IPUKUIKY pe3yJibTaTa BeluMcaeHUN. OKpyIJIATh HaTypaJlbHbIE YUCIIA.
Pewienue mexcmoguvix 3aoau
PemaTte TekcTOBBIE 3a7aud apUPMETUUECKUM CIHOCOOOM M C TMOMOUIBI0 OPraHM30BAHHOIO KOHEYHOTo mepedopa Bcex
BO3MO’KHBIX BapMaHTOB (IIpY HEOOXOJUMOCTH C HANPABJISAIOLIEH TOMOIIBIO).
Pemarts 3aauun, copepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb, BPEMsI, pACCTOSIHUE; 1I€Ha, KOJUYECTBO,
CTOUMOCTb (ITpY HEOOXOJIMMOCTH € UCIIOJIB30BAaHUEM CIIPABOYHON MHPOPMALIIH).
Hcnonp30BaTh KpaTKue 3alIMCH, CXEMBbI, TAOIHIIbI, 0003HAUEHUS TIPU PEILICHUH 3a]au.
[Tonb30BaThCSd OCHOBHBIMH E€AMHULIAMH H3MEPEHUS: LEHBI, MACChl; PACCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIPAKATH OJHH
€IMHULIBI BEJIMYMHBI Yepe3 apyrue (mpu HeoOX0UMOCTH € OMOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).
N3BnekaTe nH(pOpMaIMIO, IPEICTABICHHYIO B TaONHIlEe, HA CTOJIOYATOW auarpaMMe, HHTEPIPETUPOBATh MPEICTABICHHbIE
JaHHBIE, UCIIOJIH30BATh JaHHBIE MPU PEIICHUHU 3a/1a4.
Haznaonan zeomempus
[Tonb30BaThCA T€OMETPUUYECKUMH MOHATUSAMHU: TOYKA, MpsMas, OTPE30K, Jyd,



yTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoAUTH MPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIINX (POPMY U3YUEHHBIX FTE€OMETPUUYECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOIOTHIO, TP HEOOXOJMMOCTH MO BU3yaJIbHOM OIMOpE, CBA3aHHYIO C YIJIaMH: BEpPIIMHA, CTOPOHA; C
MHOT'OYT'OJIbHUKAMU: yTOJ, BEPIIMHA, CTOPOHA, TMAaroHalb; C OKPY>KHOCTBIO: pajinyc, AUaMeTp, UEHTP.

N300pakath W3ydeHHbIE Te€OMETpUYecKhe (PUTryphl Ha HETMHOBAHHOM M KJIETYATOW Oymare ¢ MOMOIIBIO IUPKYJS |
JMHEWKH (TI0CJIE COBMECTHOI'O aHAIIN3a).

HaxoauTe 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IOMOIIBIO JIMHENKHU, CTPOUTh OTPE3KU 3aJaHHOM JUIMHBI,
CTPOUTH OKPYKHOCTh 33JJaHHOTO paJinyca.

Hcnonp30BaTh CBOKMCTBA CTOPOH M YIJIOB NPSIMOYTOJIBHMKA, KBaJapaTa JUIsl MX IOCTPOCHHWsI, BBIUHCICHHS IUIOAIU U
nepuMeTpa.

Boruncnsate nepuMeTp u mionaab KBajapara, IpsiMOYyroJibHUKa, (PUTyp, COCTABIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM YHUCJIE
buryp, n300paxEHHBIX Ha KJIeTYaTOl Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPHUYECKMMH E€IWHULIAMU WM3MEPEHHs [JIMHBI, IUIOIIAIH; BbIpAXaTb OJIHU €IUHULIBI
BEJIMYMHBI Yepe3 Apyrue (MIpu He0OXOJUMOCTH C OMOPON HA CIIPABOYHYIO HH(OPMAIIHIO).

PacnioznaBath mapamienenunes,, KyO, HCIOJb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO TpaHb, MU3MEPEHUS; HAXOAUTH
U3MEpEeHUs MapasuieNenumnena, Kyoa.

Boeruucnsate 00b€M KyOa, mapajuienenuneaa mo 3aJaHHbIM HU3MEpPEHUsM (C OMOpod Ha alrOpuUTM y4eOHBIX JIEUCTBHI),
M0JIb30BAThCS €AMHUIIAMHU U3MEpPEHUs 00bEMa.

Pemats HecnokHbIe 3a7]aul Ha U3MEPEHUE T€OMETPUUECKUX BEIHUMH B MPAKTUYECKUX CUTYAIUsIX (IIPH HEOOXOAMMOCTH C
BU3YaJIbHOM OIOPO).
6 KJIACC

Yucna u evtuucnenusn

OpueHTHpOBaTbCS B MOHATUSAX W ONEPUPOBATH Ha 0A30BOM YpOBHE TEPMUHAMH, CBSI3aHHBIMU C Pa3IMYHBIMH BUJAMU
YHCEJN U CIIOCO0aMHU UX 3aIUCH, IEPEXOAUTH (€CIIM ATO BO3MOKHO) OT OJHOM (DOPMBI 3aITUCH YKCIIA K IPYTOM.

CpaBHUBATh U YNOPSAOYMBATH 1EJIbIC YUCIA, OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU, CPABHUBATH YKCIIA OJTHOTO U Pa3HbIX
3HAKOB.

BeimonuaTe apudmeTndeckue ASHCTBUS C HATYPAIbHBIMA W ILEIBIMH YHCIaMU, OOBIKHOBEHHBIMHU W JECATUYHBIMH
JPOOSIMU, TIOJIOKUTEIIBHBIMU U OTPUIIATEIILHBIMHU YHCIIAMHU.



BeluncnaTh 3HAYEHUs YUCIOBBIX BBIPAKECHHW, BBINNOJIHATH NMPUKUAKY W OLICHKY pPE3yJIbTaTa BBIYMCICHHU; BBIIOJIHITH
npeoOpa30BaHUs YUCIOBBIX BbIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEUCTBHIA.

CoOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMOW C COOTBETCTBYIOIIMM €l YHCIOM M H300pakaTh 4YMcClia TOYKaMHU Ha
KOOPAMHATHOM IIPSAMOM, HAXOAUTh MOIYJIb YHCIIA.

COOTHOCUTH TOYKH B NPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOPAWHATAMMU



3TOU TOYKH.

OKpyTasTh LEJbIe YUCa U IeCATUYHBIE 1poOu (1o o0pasily), HAXOAUTh MPUOIMKEHUS YUCE.

Yucnoevie u 0yKeeHHbIE GIPAINHCEHUA

OpueHTUpPOBATHCS B MOHATUSX U ONIEPUPOBATh HA OA30BOM YPOBHE TEPMHUHAMHM, CBSI3aHHBIMHU C 3alKChIO CTETICHU YMCIIA,
HaXOJIUTh KBaIpaT U KyO ynciia, BBIYUCIIATh 3HAYEHUS MPOCTEHUIITNX YUCIOBBIX BBIpAKEHUN, COAEPIKAIINX CTCTICHHU.

[Tonb3oBaThCs NpU3HAKAMH ACIUMOCTH (IIPU HEOOXOAMMOCTH C ONOPOM Ha aJrOPUTM MpaBuUIa), PaACKIAIbIBATh
HATypaJIbHbIE YHCJIA HA IPOCTHIE MHOKUTEIH.

Ilonv306amucs macuimadOom, COCTABIATH MPOMOPLIMHA U OTHOLIEHUSI.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUYECHMSI UUCET TIPU 3aITMCH MATEMAaTUYECKUX BBIPAKEHUHN, HAXOUTh 3HAUYCHUS OYKBEHHBIX
BBIPKEHUM, OCYIIECTBIISII HEOOXOANUMBIE MTOACTAHOBKHU U IIPeoOpa3oBaHus (C ONMOPON HA AITOPUTM YUEOHBIX AEHCTBUI).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogwix 3a0au

Pemiath MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4M apU(PMETUUECKUM CIIOCOOOM C OTIOPOM Ha BOMPOCHBIH TIJIaH.

Pemate mpocTeiiine 3a1aud, CBSI3aHHBIE C OTHOLICHUEM, MPOMOPUUOHAIBHOCTHIO BEJIWMYMH, MPOLEHTAMHU; PElIaTh TPU
OCHOBHBIE 33]1a4 Ha APOOU U MPOLICHTHI.

Pemiats 3aauu, copeprkaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUHUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO,
CTOMMOCTD; TMPOU3BOJIUTEIBLHOCTD, BpeMs, 00bEMa pabOTHI, HCIONB3YS apU(PMETUYECKHUE NCUCTBUS, OILCHKY, MPUKHUIKY;
MI0JIb30BaThCS €AMHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEITUYMH.

CocTaBnsaTh OYKBEHHBIE BRIPAKEHUS 110 YCIOBHUIO 3a/1a4H TIOCIIE COBMECTHOTO aHaJIN3a.

W3Bnekats wH(OpMaIuio, MPEACTABICHHYIO B TaOJMIAX, HA JIMHEHHOW, CTONOYaTOW WM KPYroBOW JauarpaMmax,
VHTEPIPETUPOBATH MTPEICTABICHHBIEC TAHHBIC; HCIIOJb30BATh TAHHBIE MPU PEIICHUH 3a7a4.

[TpencraBasTh MHPOPMALIHIO C TOMOIIBIO TAOIUI, TUHEHHON U CTONOYATON JUArpamm.

Haznaonaa ceomempus

[IpuBoauTh TPUMEPHI OOBEKTOB OKPY’KAIOIIETO MHUpPA, UMEIOMUX (OPMY H3YyUYEHHBIX TE€OMETPHUYECKUX IUIOCKUX H
IPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U CHMMETPUYHBIX (DUTYD.

N300paxkath ¢ MOMOIIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOW M KJIETYATON OyMare M3ydeHHBIC TJIOCKUE
reoMeTpudeckue Gurypsl u KOHGUTYpaluu, CAMMETPUIHBIC (DUTYPBHI.

HMeTh npeAcTaBiIeHNE O TEOMETPUIECKUX TOHITHUSIX: PABEHCTBO (PUTYDP, CHMMETPHUS, OCh CHMMETPHH, IICHTP CHMMETPHUH.

Haxonuts BeTMUKMHBI YIII0B U3MEPEHUEM C TOMOILIBIO TPAHCHOPTUPA, CTPOUTH YTJIbl 3aJaHHOM BEJIMYUHBI, MTOJIb30BATHCS



IIPU PELICHUH 3a]1a4 I'PayCHOM MEpPOH YTIIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIN, MPSIMOU, PA3BEPHYTHIN U TYIION YTJIBL.



Bbruucisate JMHYy JTOMaHOM, IEPUMETP MHOTOYTOJIbHHUKA, I10JIb30BAThCS €AMHULAMU U3MEPEHUs JJIMHBI, BBIPAXATh OJHU
€AVHUIBI U3MEPEHMS IJIMHBI YE€pe3 IpYTHe.

HaxoauTe, ncnonp3yst 4epTERKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMSI TOUKaMU, OT TOYKH A0 NPSIMOM, JUIMHY ITyTH
Ha KBAJIPAaTHOM CETKE.

Boeruncnsats miomanbs GUryp, COCTaBI€HHBIX W3 MPSIMOYTOJBLHUKOB, HCIOIH30BaTh pa3OMeHHe Ha MPSMOYTOJILHUKHU, Ha
paBHbIE (DUTYPHI, TOCTPANBAHUE JO MPSAMOYTOIHHUKA; TOJIB30BAThCSI OCHOBHBIMU €IMHUIIAMHA MU3MEPEHUS IJIOIMIAIN; BhIPAXKATh
OJTHU €TUHUIIBI H3MEPEHUS TUIOMIAIN Yepe3 Apyrue (mpyu HeoOXOAMMOCTH C OTIOPOH Ha CTIPABOYHYIO MH(MOPMAIIHIO).

PacriozHaBaTh Ha MOJIENAX U U300pAKEHUAX TUPAMULY, KOHYC, IMIUHAIP, UCII0Ib30BaTh TEPMUHOJIOTHIO: BEpPIIMHA, pedpo,
rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3006paxaTh Ha KJIeT4aToi Oymare IpsIMOYTOJIbHBIN Mapaienenumnes.

Boruucisats 00bEM NpSAMOYTOIBHOTO Napaienenuneaa, Kyoa, mojab30BaTbCsi OCHOBHBIMU €UHUIIAMU U3MEpPEHUsSI 00bEMa;
BBIPAXKaTh OJIHU €JIMHUILIBI U3MEpPEHUs1 00bEMa uepe3 Jpyrue (¢ onopoi Ha CpaBOYHYIO HH(MOPMAIIHIO).

PemmaTe HecnokHbBIE 33/1a4M HA HAXO0XKJACHUE TEOMETPUUYCCKUX BEJIMYUH B MPAKTUUECKUX CUTYAIHIX (MIPU HEOOXOTUMOCTH
C BU3yaJIbHOM OMopoi).

IIJIAHUPYEMBIE TPEJMETHBIE PE3YJIbTAThI OCBOEHUS AJAIITUPOBAHHOI PABOYEM ITPOI'PAMMEBI
KYPCA «AJITEBPAy (ITO TOIAM OBYYEHNM )

OcBoenue yueOHOTo Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs JOHKHO OOECIEUYHMBATH JOCTHKEHHE
CJIEIYIOIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
7 KJIACC

Yucna u eviuucnenun

BrImonHsaTh, coueTas yCTHBIE H MUCbMEHHBIE TPUEMBI, apu(PMEeTHUYECKUE AEUCTBUS C PALIMOHAIBHBIMH YHCIAMHU.

HaxonuTe 3HaY€HUs YHUCIIOBBIX BBIPAXXEHHI; NMPUMEHATh Pa3HOOOpa3HbIE CHOCOOBI M MPHUEMBI BBIYUCICHUS 3HAYEHUUN
JIPOOHBIX BBIPAKEHUM, COACPKAIIMX OOBIKHOBEHHBIE U JECATUUHBIE JPOOH.

[lepexoauThs OT OAHON (POPMBI 3aITUCH YKCEII K IPYroi (peoOpa3oBbIBATh AECATUUHYIO JIpOOb B OOBIKHOBEHHYIO,

OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTHM B OECKOHEUHYIO JAeciATHYHYI0 JpoOb). CpaBHUBaTH H

yHOPSI0UYUBATh pallUOHATIBHBIE YUCIIA.

OKpyrisaTh yucia.

BbITIONHATS TPUKUIKY U OLEHKY PE3yJIbTaTa BBIUUCICHUM, OLICHKY 3HAYEHUMN YHCIIOBBIX BHIPAKEHUIA.



BbINOaHATE EHCTBUS CO CTENEHSIMH C HATYypallbHBIMU MOKa3aTeNsIMU (C OMOPOM Ha CIIPABOYHYIO0 UHPOPMAIIHUIO).
[IpumeHTh MPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOXHUTEIIN HATYyPaJIbHbBIX



YHCEll.

Pemiats npocreiiniye npakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSA3aHHBIE C OTHOLICHUEM BEJIWYWH, IPONOPLHOHAIBHOCTHIO
BEJIMYMH, NPOLIEHTAMU; WHTEPHPETHUPOBATH PE3YyJIbTAThl PEUICHUS 3aJad C YYETOM OrPaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

Anzedpauueckue eviparicenus

OpueHTHPOBaThCS B MOHATHUIX U ONEPUPOBATH HA 0A30BOM YpOBHE alreOpanvyeckoil TEepMUHOIOTUEN U CUMBOJIMKOM.

Haxonute 3HaueHnst OyKBEHHBIX BBIPAKEHUN MPU 33JaHHBIX 3HAYEHUSIX [TEPEMEHHBIX.

BoinonHaTh 1peoOpa3oBaHusi LEJIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEICHUEM IOJI0OHBIX ClIaraeMbIX, PaCKPBITUEM
CKOOOK.

BhITIONHATS YMHOKEHHUE OJTHOYJIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOWIEH, MPUMEHATh (JOPMYJIbl KBaJpaTa CyMMbI
¥ KBaJipaTa pa3HOCTH (C OMOPO Ha CIPABOYHYIO HH(POPMAIIHIO).

OcCylIecTBIATh Pa3I0KEHUE MHOTOWJIECHOB HAa MHOMKUTENM C TIOMOIIBIO BBIHECEHHS 3a CKOOKH OOIIEro MHOXKUTEIS,
IPYHIHPOBKHU CIIAraeMbIX, IPUMEHEHHSI POPMYJT COKPAIIEHHOTO YMHOKEHHUSI (C OTOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[TpumenaTs mpeoOpa3oBaHKs MHOTOUJICHOB Ui PEIICHUS Pa3IWYHbIX 3a/ad U3 MATEeMaTHKH, CMEXHBIX MPEAMETOB, U3
peanbHOM ITPAKTHUKH.

Hcrnonb30BaTh CBOMCTBA CTENEHEW € HATypalbHBIMU TOKAa3aTeNsIMH U1l IpeoOpa3oBaHUsl BBIPAXXEHHM (C OMOpoil Ha
CIIPaBOYHYIO HH(POPMAITHIO).

Ypaenenusa u nepasencmea

Pemiath nuHElHbIE YpaBHEHUS C OIHOM IEPEMEHHOW, NMPUMEHsS MpaBuia IEpexoJa OT HCXOJAHOIO YpaBHEHHS K
paBHOCHIIBHOMY eMy. [IpoBepsTh, SIBASETCA JIM YUCIO KOPHEM YPABHEHUS.

Hwmeth npencraBieHue o rpaduyecKkux METoJax Mpy pelIeHUH JIMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonbGupare mnpuMepsl Nap YHUCEN, SBISIOLUXCA PEIICHUEM JIMHEHMHOIro YpaBHEHUS C IByMS IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM MIOCKOCTH I'padUK JTUHEHHOrO YpaBHEHUS C JBYMS IIEPEMEHHBIMU; MOJIb3YsICh IPaPUKOM,
IPUBOJIUTH IPUMEPHI PELICHHS YPABHEHHUS.

Pemats cuctemsl 1ByX JIMHEHHBIX YPaBHEHHM C JBYyMs IEPEMEHHBIMH, B TOM YHCIIE rpa@uuecku (C OmOpor Ha alrOpUTM
y4eOHBIX JE€HCTBUN).

CocTaBnsaTh (MOCI€ COBMECTHOTO aHAM3a) U PEIIaTh JMHEHHOE YpPaBHEHHWE WJIM CHCTEMY JIMHEHHBIX ypaBHEHWH IO
YCIJIOBUIO 33J]a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y NOJyYEHHbBIN PE3yJIbTaT.

Koopounamot u cpagpuxu. @ynkyuu



N300paxaTh Ha KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOLME 33JJaHHBIM KOOpPJIWHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI;
3aMKMCBIBATH YMCIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAMHATAM; CTPOUTh TpadUKH JIMHEWHBIX (YyHKLIHM.
Crpoutsb rpaduk pyHkuu y =kx +b.

OnuceiBaTh € MNOMOUIBIO (YHKIMIA H3BECTHBIE 3aBUCHMOCTH MEXIY



BEIMYMHAMHU (IO aQJIrOpUTMY YYE€OHBIX JECUCTBUM): CKOpPOCTb, BpPEMS, pPACCTOSHHE; I€Ha, KOJIMYECTBO, CTOMMOCTH;
IPOU3BOJAUTEIBLHOCTh, BpEMsl, 00BEM paOOTHI.

Haxonute 3HaueHne pyHKIMU 10 3HAYEHHIO €€ apryMeHTa.

[TonumaTte rpaduyeckuii cnocod MpecTaBiIeHUs U aHaIU3a UHPOPMALIMK; U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO
U3 rpaUKOB peasIbHbIX MPOLECCOB U 3aBUCUMOCTEN.
8 KVIACC

Yucna u éviuucnenun

Hcnonp30BaTh HayajdbHbIE MPEACTABICHHUS O MHOXECTBE JEWCTBUTEIBHBIX YHCEN [JIi CPAaBHEHUS, OKPYTJICHUS H
BBIYMCIICHUI; N300paXaTh JIEUCTBUTENBHBIC YHCIIa TOUKAMHU Ha KOOPAMHATHOM MPSMOH.

[IpumensaTe moHATHE apUPMETUYECKOrO KBAJPATHOTO KOPHSA;, HAXOJUTh KBaJpaTHbIE KOPHH, UCIOJIb3Yys MPHU
HEOOXOIMMOCTH KaJIbKYJISATOP; BBIMOIHATH MPOCTEHIINE MpeoOpa3oBaHUsS BBIPAKECHUM, COJEP)KAIIUX KBaJIpaTHBIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcronp30BaTh 3amucy OONBIINX U MAJIBIX YHCEIT C TTIOMOIIBIO IECATUYHBIX Ipo0ei u cTeneHel uncina 10.

Anzedbpauueckue gvipasricenus

[IpuMeHsTh MOHSATHE CTETNEHH C LETBIM MOKa3aTeIeM, BBIMOIHATh MPeoO0pa3oBaHusl BHIPAKEHUM, COIEPKAIINX CTEIEHU C
EJIBIM TTOKa3aTesieM (C UCIIOJIb30BAaHUEM CITPaBOYHON WH(MOPMAITUN).

BhITIONTHATE HECIIOKHBIE TOXKIECTBEHHBIC MTPEOOPa30BaHUs PAIMOHANIBHBIX BBIPAXKEHUN HA OCHOBE IMPABUJI JICUCTBUI Hal
MHOTOWJICHAMH U aJITreOpanvdecKuMu JIpOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTs mpeoOpa3oBaHUsl BBIpAXKEHUW JJIsI PEUICHUS Pa3JIMYHBIX 3a7a4 W3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, W3
peanbHOM ITPAKTHUKH.

Ypagénenua u nepasencmea

Pemiath nuHeliHbIe, KBapaTHbIE ypaBHEHHUS (C UCMOJIb30BAHUEM CIIPABOYHON MH(OpMALMK) U pallUOHAIIbHBIC YPABHEHUS,
CBOJISIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUI C IByMs IEPEMECHHBIMU.

[IpoBoaUTH MpOCTEUIIME HUCCIEIOBAHUS YPAaBHEHUM U CUCTEM ypaBHEHUM, B TOM UHUCIE C NMPUMEHEHUEM rpaduuecKux
npeAcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YPABHEHUE WJIM CHCTEMa YPaBHEHUMW PEILCHMS, €CIId UMEET, TO CKOJbKO, U Ip.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX IEUCTBUH.

[lepexoauTh OT ciaoBecHOM (OPMYIUPOBKHU 337aud K €€ aireOpanyeckod MOJIEIN ¢ MOMOIIbIO COCTaBJIECHUS YPAaBHEHMUS
WJIM CUCTEMBI YPAaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJYyYEHHBIN pe3yJibTar.



[IppMeHATP CBOMCTBA YHCIOBBIX HEPABEHCTB JUISl CPAaBHEHHWs, OLEHKH; pEIIaThb JIMHEHHBIE HEPABEHCTBA C OJHOMU
NEPEMEHHON U UX CUCTEMBI; 1aBaTh IPAPUUECKYIO MIUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
Dyukyuu



OmnepupoBarb Ha 0a30BOM YpOBHE (YyHKIIMOHAJIbHBIE MOHATHUA W SI3bIK (TEPMHUHBI, CUMBOJHYECKHE O0O3HAYCHMS);
OTIpEAETIAThH 3HaUeHNE (PYHKIMU MO 3HAUEHUIO apTyMEHTa; OMPEIENIATh CBOMCTBA (PYHKIIHH 10 €€ rpaduKy.
CrpouThb rpaduKy 3JeMEHTapHBIX GYHKIMA BUIA , Y =X, YV =X,y =+/x ,y =

¥ onmceIBaTh cBOMCTBA YKMCIOBON (YHKIMM O €& rpaduKy (IpH HEOOXOAUMOCTH €
X

HaIpaBJISIONIEH TTOMOIIIBIO).
9 KJIACC

Yucna u éviuucnenun

CpaBHHBaTh U YIIOPSIOYMBATE PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Bemonusate apudmernyeckue AEWCTBUA € palMOHAIbHBIMU YHCIAMH, COY€Tas YCTHbIE M IHCbMEHHBIE INPUEMBI,
BBIITOJIHATD BBIYUCIICHUS C UPPALMOHAIBHBIMU YUCIIAMMU.

HaxoauTe 3Ha4eHUS CTENEHEN C LENIBIMU IT0KA3aTEISIMU U KOPHEH; BBIYHUCIIATh 3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyTasTh JEHCTBUTEIBHBIE YNCIA, BBIIOIHATh NPUKUIKY PE3YJIbTATA BBIYUCICHH, OLEHKY YUCIOBBIX BBIPAXKEHUH.

Ypaeuenua u nepagencmea

Pemarbs nuHeiHble M KBaJpaTHbIE YpPaBHEHMs, YpaBHEHHUs, CBOJAILIMECS K HUM, IpocTeiliine ApoOHO-paluoHaIbHBIE
YPaBHEHUS.

Pemrate mpocrenmme CUCTEMBI ABYX JMHEWHBIX YPABHEHHW C JBYMS IEPEMEHHBIMM M CHUCTEMBI JBYX YPaBHEHWUH, B
KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JIMHEHHBIM (110 BU3YaJIbHOM OIOpE).

PemaTe npocreiimue TEKCTOBbIE 3aja4K aJIr€OpanyecKuM CIIOCOOOM € MOMOILBIO COCTABIICHUS YPaBHEHUS WU CUCTEMBI
JBYX YPAaBHEHUU C JBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpoCTEilINe UCCAeAOBaHUS YPABHEHHM M CUCTEM YpaBHEHUM, B TOM YHUCJE C NMPUMEHEHHUEM TIpapuyecKux
npe/cTaBiieHui (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CUCTEMAa YPaBHEHUN PEIICHMUs], €CIIM UMEET, TO CKOJIBKO, U Tp.).

Pemarp svHeliHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTb PELICHHE HEPAaBEHCTB HA YMCIOBOM IPSIMOM,
3aIUCHIBATh PELICHUE C IIOMOILBI CUMBOJIOB.

Pemarb cucrteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJApaTHOE HEPABEHCTBO; M300pakaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSAMOM, 3alIUCHIBATH PEILIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPY PELICHUN PA3JIMYHbIX 3a]1a4.

Dynukyuu

Pacrio3HaBaTh (QyHKUMM M3y4YEeHHbIX BHJOB. I[loKa3bIBaTh CXEMAaTHUYECKH PACIIOIIOKEHUE HA KOOPAUHATHOM



IUIOCKOCTU IpaduKoB GyHKIMM BUAA: y = kx, y = kx



— 2 — 3 — - — o
Fb,,y=ax +bx t¢c,y=x,y = Xx, y = B 3aBUCUMOCTH OT 3HAYEHHH

\/

K02 (DUIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHHA.
Crpouts 1 n300pakaTh cXeMaTHYeCKH TpaduKd KBaIpaTUIHBIX (YHKIUH,

X
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OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH TTO UX Tpadukam.

Pacnio3naBaTh kBagpatuuHyro (QyHKIHUIO 10 (hopmylie, TPUBOJAUTh MPUMEPHI KBAIPAaTHUUHBIX (YHKUUNA U3 pealbHOU
KU3HU, (PU3UKU, TEOMETPHUH.

Apugpmemuueckan u 2eomempuueckan npozpeccuu

Pacnio3naBaTh apuMETHUECKYIO U TEOMETPUYECKYIO TPOrPECCUH MPHU PA3HBIX CIIOCO0AX 3a/IaHUS.

BbIMONHATE BRIYUCICHUS! C UCTIOIb30BaHUEM (DOpMYI n-ro wieHa apupMeTUYECKOW M reoOMETPUUYECKOW MPOrpeccHil,
CYMMBI [IEPBBIX 71 YWIECHOB (C OMOPO HA CIIPABOYHYIO0 HHPOPMAIIHIO).

Pemats 3amaum, CBsi3aHHBIE C YHCIOBBIMHU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIE 3a/ladyd W3 peajbHOM XKU3HU (C
MCITIOJIb30BAaHUEM KAJIbKYJIATOPA, HIU(PPOBBIX TEXHOJIOTHIA).
[IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTAThI OCBOEHHS AJAIITUPOBAHHOM PABOYEM ITPOI'PAMMBI
KYPCA «I'EOMETPUSA» (ITO TOAAM OBYUEHUA)

OcBoenune yueOHOro Kkypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs JOTKHO oOOecreurnBaTh

AOCTMKCHHUC CIICAYIOMUX IMPECAMCTHBIX 06p330BaTCJIBHBIX PE3YJILTATOB:
7 KIIACC

Pacnio3HaBaTh H3ydeHHbIE TeOMETpPUUECKHE (QUIYypbl, OINPEAENATh HX B3aMMHOE pACMOJOXKEHHE, H300paKaTh
reoMeTpUYeCKrue (QUrypbl; BBIIOJIHATh YEPTEKU 110 YCIOBUIO 3adauu. VI3MepsATh JUMHEIHBIC U YIJIOBbIE BEIMUYMHBL. Pemiath
3aJ]auM Ha BBIUMCJIEHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JMHEMHBIX M YIJIOBBIX BEIMYMH IPEIMETOB B peajbHOW JKHU3HM, Pa3MEpPOB IPHUPOJHBIX
00BbeKkTOB. Pa3znuuaTh pazmMepsl 3TUX 0OBEKTOB MO MOPSJIKY BETHUNHBIL.

CTpouTh 4epTeku K TeOMETPUUECKUM 3a7adaM (C MCIOJb30BAHUEM CMBICJIOBON OMOPHI: HABOMAIIUE BOMPOCHI W/WIH
QIrOpUTMA YUEOHBIX IEUCTBHIN).

[Tonb30oBaTbcAd MNpU3HAKaMHU PABEHCTBA TPEYrOJbHUKOB, HCIOJb30BaTh NPHU3HAKKM M CBOICTBA pPaBHOOEIPEHHBIX
TPEYTOJIbHUKOB TP PEUICHUU 3a]1a4.

[TpoBoaMTh J10KA3aTEIbCTBA HECIIOKHBIX TIeOMETpUYeckux TeopeM. llonmp3oBaThCs mIpHU3HAKaMU  pPaBEHCTBA

IPSIMOYTOJIBHBIX TPEYIOJIbHUKOB,

CBOMCTBOM MEIMAHBI, IPOBEIEHHON K TMIIOTEHY3€ IPSIMOYTOJBHOIO TPEYrOJIbHHKA, B PEIICHUN I'€OMETPUYECKUX 3a1ad (c
MCIOJIb30BaHUEM 3PUTEIBbHOM HAIIIATHOCTU W/WIHM BepOaIbHOM OMOpHI).
Onpenenste NapauIeIbHOCTh MNPSMBIX C MOMOUIBIO YIJIOB, KOTOphIE OOpa3yeT ¢ HUMH cekymias. Onpenensrsb



MIapaJuIeIbBHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemars 3aaun Ha kieTdaroil Oymare.

[TpoBOIUTH BBIYUCIEHHS M HAXOAUTh YHUCIOBbIE W OyKBEHHbIE 3HAUYEHHSI YIJIOB B TI'E€OMETPUYECKHX 3ajadyax C
HCIIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB H



MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPHU NEPECEUECHUU JBYX NapajUIeNbHBIX MOPSIMBIX cekyiiei. Pemarh
MPAKTUYECKUE 3a]1a41 HAa HAX0XKJIECHUE YTIIOB.

HNMeTh mpeacTaBiIeHUE O TOHATHE FEOMETPUUYECKOTO MECTA TOUEK.

®opmMynUPOBaATh ONPEAEIICHUS OKPYKHOCTH U Kpyra, XOpJbl U AUAMETPa OKPY>KHOCTH, ITOJIb30BaThCS UX CBOWCTBAMM.
YMeETh NPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 3a/a4.

OpueHTHPOBATECA B TMOHATHUSAX: ONUCAHHAA OKOJIO TPEYTrOJIbHHKA OKPYXKHOCTb, LEHTP OMUCAHHOM OKPY>KHOCTH.
OmnepupoBath Ha 6a30BOM YpOBHE (paKTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCs B OJTHOM TOYKE, U O
TOM, YTO CEPEINHHBIE MEPIICHAUKYIISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTUpPOBAThCS B TOHATUSX W OMNEpPUPOBaTh Ha O0a30BOM ypOBHE: KacaTelbHasi K OKPYXHOCTH, Teopema O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KACAHUSI.

NmeTs npeacTaBieHUEe O MPOCTENIINX T€OMETPUUECKUX HEPABEHCTB, X MPAKTUYECKOM CMBICIIE.

[IpoBOOUTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOEHHUS C IOMOIIBIO UPKYJIS U JTUHEUKHU.

8 KIIACC

Pacno3naBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJIBLHUKOB, UX DJEMEHTHI, MOJb30BAaThCS WX CBOWCTBAMHU IMPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OpHueHTUPOBATHCS B MOHATUH — TOUKH IEpECEUEHUsI MeMaH TPEyrojbHUKA (LIEHTpa Macc) B PEILICHUH 3a/1ay.

Brnaners noHsATHEM CpeAHEN JUHUU TPEYrOJIbHUKA U Tpaneluuy, MPUMEHSATh UX CBOWMCTBA MPU PELUICHHH MPOCTEHIINX
reoMeTpuieckux 3aaad. mets npeacrasienue o reopeMme dasieca v TeopeMe 0 NPONOPLHUOHAIBHBIX OTPE3KaX, MPUMEHSATh X
JUTSI pEIIeHUs] TPAKTUYECKUX 3a]1a4 (C ONOpOi Ha 3PUTENIbHYIO HATIISAHOCTD).

[TpuMeHATh PU3HAKK TTOI00MS TPEYTOJLHUKOB B PEIIEHUN HECIOKHBIX T€OMETPUUECKHX 3a]1a4.

[Tonp3oBaThes Teopemoii [Tudaropa ams pemneHnst reoOMEeTPUIECKIX U MPAKTUYECKHUX 3a]1a4.

Brnanerb MOHATUSMHM CHUHYCAa, KOCMHYCa WM TaHIE€HCAa OCTPOro yria MpsIMOYTOJBHOIO TpeyrojbHuka. [lomp3oBaThes
STUMHU MOHSITUSIMU JIJIs1 PEIICHUS MPAKTUYECKUX 3a7a4 (MpU HEOOXOAUMOCTH C OTIOPOI Ha aITOPUTM MPABUIIA).

Breruucnars (paznuuHbiMU criocobamu) (¢ omopoi Ha CpaBOUYHYI0 UH(POPMAIUIO) TIONIAb TPEYTOJbHUKA U TUIONIAgN
MHOTOYTOJIbHBIX (PUTYp (MOJB3YSICh, TA€ HEOOXOIUMO, KAIbKYIATOpOM). [IpUMEHSATh MOJIydeHHbIE YMEHHUSI B MPAKTHUYECKUX
3a/1a4ax.

Brnaners moHATHSMU BIHUCAHHOTO M LEHTPAJIBLHOIO yTJIa, UCIOJI30BaTh TEOPEMbI O BIUCAHHBIX YIJIaX, YIJIaX MEXITY
XopAamu (CeKYyIIUMHU) U yTiie MEXy KacaTeIbHON U XOPI0H NpH pElIeHUH NPOCTEHIIINX FTEOMETPUYECKUX 3a/1aY.



Brnanerp moHATHEM ONMCAHHOTO YETBIPEXYTOJBHHMKA, NPHUMEHATH CBOMCTBA ONMCAHHOIO YETBIPEXYTOJIBHUKA IIpU
pELIEHNHN TPOCTENIINX 3a1a4.

[IprMeHATh MOJyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIW U1 3a7a4 PEaJbHOU KU3HU U
MPOBOJIUTH COOTBETCTBYIOIINE BBIUUCIEHUS C NMPUMEHEHHEM MOJ00MUSI U TPUTOHOMETPUHU (TOJIBb3YSICh, IJ€ HEOOXOAMMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX TOMOINBIO pPa3jIMYHbIE AJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHHE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxomuTe (¢ MOMOMIBIO KaJdbKyJSTOPA)
JUTMHBI ¥ YTJIbI JUTIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs (popMyllaMM TPUBENEHUS UM OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM ISl HAXOXKIEHUS
COOTHOUIEHUM MEXIy TPUTOHOMETPUUYECKUMHU BEIMUYMHAMU (C OIIOPON HA CIPAaBOYHYIO HH()OPMALINIO).

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JJISi HAaXOXACHUS PA3IUYHBIX DJIEMEHTOB TPEYroJIbHUKA («pELICHHUE
TPEYTrOJIbHUKOBY ), IPUMEHATh UX MPH PELICHUN MPOCTEHIINX FT€OMETPUUECKUX 3a/1a4.

Brnagers mousTHSMU TpeoOpa3oBaHUs MMOA0OMS, COOTBETCTBEHHBIX 3JEMEHTOB MNOJO00HBIX ¢uryp. IlompzoBaThcs
CBOMCTBaMHU MOJO0US MPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIIATD JUTMHBI U HAXOJUTh YTIJIbl Y TOJOOHBIX (puryp (mo anropurmy
y4eOHbIX JercTBHi). [I[puMeHsaTh cBOKCTBA MOAO0MS B MPAKTHYECKUX 337a4ax. Y METh IPUBOJUTH MPUMEPHI TOJTOOHBIX (GUTYP
B OKPY’KaIOIIEM MUPE.

[Tonb3oBaThCs TeopemMaMu (IO BU3YaJbHOW ONOpE) O MPOU3ZBEIACHUU OTPE3KOB XOpJ, O MPOU3BEICHUHU OTPE3KOB
CEKYIIHX, O KBaJAPaTE KACATEIIbHOU.

[Tonb30oBaTbcsd BEKTOpaMH, MOHUMATh HMX T'€OMETPUYECKUA W (U3MYECKUH CMBICH, NPUMEHSITh HMX B pEIICHUU
reoMeTpUYeCKuX U (pusnueckux 3agad. [IpuMeHaTh ckansipHOE NPOU3BECHUE BEKTOPOB JJIs1 HAXOXKICHUS JJIUH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOPAMHAT Ha IJIOCKOCTH, NPUMEHATH €r0 B PEIIEHUU T'€OMETPUYECKUX U MPAKTUYECKUX
3a/1ay.

Biiagete MoHATHAMM NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI AYTM OKPYKHOCTH W paJUaHHOU
Mepbl yIia, YMeTh BBIYUCIATH IUIOMIAJb Kpyra M ero uacteil (c omopoil Ha crpaBouHyio uHpopmanuio). [Ipumensts
MOJIyYEHHbIE YMEHUS B IPAKTHUYECKHX 3a/1a4ax.

Haxonuthk ocu (W11 LEHTPBI) CUMMETPUU (PUTYP, TPUMEHATH ABUKEHUS IIIOCKOCTH B MMPOCTEUIINX CITyYasX.

[IpuMeHATh MOJyYEHHbIE 3HAHUS HA MPAKTHKE — CTPOUTHh MATEMaTHYECKHME MOJENH Js 33Jad peaibHOU >KU3HU U
MIPOBOJUTH COOTBETCTBYIOUIME BBIYMCIICHUS C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUYECKUX (DYHKLIMH (MOJB3YACh, TIe



HEO0O0XO0JIUMO, KAIbKYISITOPOM).



[IJIAHUPYEMBIE TIPEJJMETHBIE PE3YJIbTATHI OCBOEHUS AJIAIITUPOBAHHOW PABOYEN ITPOI'PAMMEBI
KYPCA «BEPOATHOCTb U CTATUCTUKA» (I1IO TOAAM OBYUEHI )

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «BeposSTHOCT M CTaTUCTHKa» B 7—9 Kiaccax XapaKTepHU3YITCs
CIEAYIOUUMU YMEHUSIMU.
7 KIIACC

Yurare HHPOpMaLKIO, IPEACTABICHHYIO B TaOIUIAX, HA AUarpaMMax; IpeICTaBlIATh JaHHbIE B BUJE TaOJMI], CTPOUTH
JuarpamMMsbl (CTOJIOMKOBBIE (CTOI0YATHIC) U KPYTOBBIE) O MAaCCUBaM 3HAYEHUM (C UCIIOJIL30BAHUEM 3PUTEIBHON HATJISIIHOCTH
u/niam BepOaIbHOM OMOpHI).

OnuceiBaTh W HMHTEPIPETHPOBATH peaJbHbIE UYKCIOBBIE JaHHbIE, MPEACTABICHHbIE B TaOJUIAX, HAa JUarpammax,
rpadukax.

OpueHTHpOBaThCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YpOBHE: cpefiHee apu(pMETHIECKOe, MEIUaHa,

HauOoJIbIIIee M HAUMEHBIIICE 3HaUCHMS, pa3Max. IMeTh  mpejacTaBieHUE O CIy4allHOW HW3MEHYMBOCTU Ha
puMepax 11eH, GU3NYECKUX BEIMYHMH, aHTPOIIOMETPUUYCCKUX JTAaHHBIX; UMETh IPEJACTaBICHUE O
CTaTUCTUYECKOU YCTOMYHUBOCTH.
8 KJIACC

N3Bnekats 1 npeoOpa3oBbIBaTh MHPOPMAIIUIO, TPEICTABICHHYIO B BUE TaOIUIl, AMarpamMM, rpaduKoB; MPEACTABIAThH
JAaHHBIC B BUIE TaOIUII, TUarpamMm, rpad)uKoB.

OnuceBaTh MOCIIE COBMECTHOTO aHAN3a JaHHBIC C MIOMOIIBI0 CTATUCTUYECKHUX TOKa3aTeliel: CPETHUX 3HAUYCHUN U Mep
paccenBaHwms (pa3Max, TUCTICPCHS U CTAHJIAPTHOE OTKIOHCHHE).

HaxoauTh 9acTOTHI YHCIOBBIX 3HAYCHHUI M YaCTOTHI COOBITHI, B TOM YHCIIE TIO Pe3yJibTaTaM U3MEPEHHUH 1 HaOII0IeHUH
(C UCTIOB30BAHUEM 3PUTEILHON HATJIATHOCTH W/WIA BepOATbHOM OMOPHI).

HaxonuTe BEpOATHOCTH CITy4ailHBIX COOBITHUH B OMBITAX, 3HAs BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHI, B TOM YHCIE B
OTIBITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU (C UCIIOJIB30BAHUEM 3PUTEIBHON HATJISITHOCTH W/HIIA BepOATbHON
OIOPBHI).

Hmets mpeacraBieHue o0 rpadUyecKux MOJEISIX: JEPEBO CIy4YallHOTO 3KCIEpUMEHTa, AMarpaMMbl Diiiepa, 4nuciaoBas
npsMasi.

OnepupoBaTh MOHATUSIMHU Ha 0a30BOM YPOBHE: MHOXKECTBO, TIOJIMHOKECTBO; BBITIOJHATH OMEpPalliid HaJ MHOXECTBAMHU:
o0ObeMHEHNE, TePECCUCHHE, JIOMOJHCHHUE, IePEUYHCIIATh JJIEMEHTHl MHOXECTB; TPHMEHSITh CBOWCTBA MHOXECTB (C



UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).
WNMmetpb npeacTaBieHre O rpauuecKoM MpECTaBICHUE MHOKECTB U CBSI3€d MEXAy HUMU JUIsl ONMCAaHUS MPOIECCOB U
SIBJICHHU, B TOM YHCJIE€ IPU PELICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U KypPCOB.



9 KUIIACC

N3Bnekate u mpeoOpa3oBbIBaTh WH(OpPMAIKIO, TPEACTABICHHYIO B PAa3JIMYHBIX HCTOYHWUKAX B BHUJIC TaOJMII,
auarpaMm, TpauKoB; IPEACTABIATH TaHHBIE B BUJE TAOJIHII, TUArpaMM, TPaQUKOB.

Pemate nmpocteiimue 3agaud  OpraHU30BaHHBIM — IEPEOOPOM BapUAHTOB, a TakXKe€ C HCIOJIb30BAHHEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmeth mpencraBieHrne 00 OMHUCATENBHBIX XapaKTEPUCTUKAX JJII MACCHUBOB YHCJIOBBIX JaHHBIX, B TOM YHCIE
CpeIIHHE 3HAUYCHUS U MEPhI PACCEUBAHMUSI.

Haxonuth 49acTOThl 3HAYEHWW M YaCTOTHI COOBITHSA, B TOM YHCJE TMOJNB3YSICh PE3yJNbTaTaMH MPOBEAEHHBIX
W3MEPEHUI U HaOIIOAeHUH (C ONOpOi Ha CIPaBOUYHYIO WH(OpMAITHIO).

HaxonuTh BEpOSITHOCTH CITyYaHBIX COOBITHI B M3YYCHHBIX OMBITAX, B TOM YHCIIC B OIMBITaX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX MCTIBITAHUN JI0 TIEPBOTO yCIIEXa, B CEPUAX UCTIBITaHNA bepHyum.

Nmets npeacTaBiieHUEe O CIy4YalHOW BEJIMYMUHE U O PACIPEICICHUN BEPOSITHOCTEM.

ViMeThb mpeacTaBiacHUE O 3aKOHE OOJIBIIMX YHCE KaK O MPOSIBICHUHM 3aKOHOMEPHOCTH B CITy4ailHON M3MEHUYUBOCTH
1 O POJIU 3aKOHA OOJIBIIKUX YUCEN B IPUPOJIC U OOIIECTRE.



TEMATHUYECKOE ITJTAHUPOBAHUE

TemaTudeckoe TIAaHUPOBAHWE W KOJUYECTBE YacOB, OTBOJMMBIX Ha OCBOCHHE KaKIOH TEMbI Y4eOHOTO mpeaMera
«Marematukay DenepanbHON aAaNTHPOBAHHON OCHOBHOW 00pa30oBaTENIbHON MpOTrpamMMbl OCHOBHOTO 00IIero oOpa3oBaHUS
O0yJarommXxcs ¢ 3aJePKKOW MCUXMYECKOTO Pa3BUTHUS, B IIEJIOM COBMAJIAIOT C COOTBETCTBYIOIIMM pasaenoM DenepalibHOM
paboueii mporpamMmbl yueOHOTO TipeaMeTa «MareMaTHKay 00pa3oBaTeIbHOM MPOrPaMMBl OCHOBHOTO 00IIIEro 0oOpa3oBaHMsl.
5 kaace (e menee 170 u)

HazBanue
pasneina (TemMbl)
Kypca (4Hucj10

OcHoBHOE€ CoIECpiKaHue

OcHoBHbIE BHBI 1eITEJIbHOCTH oﬁyqammuxcﬂ

4acoB)
HarypanbHble Hecarnunas cuctema cuucieHus. Psag HarypanbHbIX yuceln. |YuTarh, 3anMcbiBaThb, CPAaBHMBATh HATypAJbHBIC YHUCIA;
yuciaa. Jleiicreus ¢ | Hatypanbneiii psa. Uucno 0. HarypanpHble Yncia Ha KOOp-|y4acTBOBATb B OOCY:KIEHMH CIIOCOOOB YIIOPSIOYMBAHUS
HATYPaJbHbIMHU NUHATHOM mpsMon. CpaBHEHHE, OKPYIJICHHE HaTypaJIbHbBIX |4UCEIL
4K CcIAMU YHUCEL. HN300paxkarb KOOPAWHATHYIO TMIPSAMYyIO, OTMedYaThb dYHCIA

(43 1)

Apudmerndeckne JEHCTBUS C HATypalbHBIMU YHUCIIAMHU.
CpoiicTBa HyJsl TpHU CIOKEHUH W -YMHOXXCHHH, CBOMCTBA
€IUMHULIBI  [pu  yMHOXeHuW.  IlepemecturensHOoe U
COYETATEIbHOE  CBOMCTBA  CJIOXKEHUS WM  YMHOXXEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMHU Ha KOOPJAMHATHOM IpsSMOM, HAXOAUTh KOOPIUHATHI
TOYKH.

HccnenoBats cBoiicTBa HaTypaiabHOrO psna, uucen 0 u 1 npu
CJIO)KCHUH U YMHOXXCHHH.

Hcnonb30BaTh NPaBUJIO0 OKPYTJICHHS HATypaIbHBIX YUCEI IIPU
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Jlenumenu u Kpamwuele 4YUCIA, pPa3OKEHUE YHUCIAa Ha
MHOXHUTeNH. Jlesenne ¢ ocratkom. IIpocTeie M cocCTaBHbBIE
yucna. Ilpusnaxu oeaumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHbIM [TOKA3aTEIEM.

YucnoBkle BBIPAXKEHUS; TTIOPAIOK JCUCTBUM.

Pemenne TeKCTOBBIX 3a/1a4 HAa Bce apu(METUICCKHE JICHCTBUS,
Ha JBUKEHUE U TIOKYIKHU.

HE00XOIMMOCTH € OIOPOil Ha AITOPUTM MpaBUIIa.

BeinmoHaTs apupmerndyeckue AeMCTBHA C HATypaJIbHBIMU
YKUCJIaMH, BBIYHCJIATH 3HAUYEHUS 4YHUCIOBBIX BBIPAXKECHUM CO
ckoOKaMu U 0e3 CKOOOK.

3anuchIBaTh NIPOU3BEICHUE B BUJIE CTENIEHU, YUTATh CTEIICHH,
HCIO0/Ib30BAaTh TEPMHMHOJIOTHI0O (OCHOBaHME, I10KA3aTellb),
BBIYHC/IATh 3HAYeHUs] CTENeHeld Ipu HEOOXOAMMOCTH C
BHU3yaJIbHOW OIIOPOH.

BbINOJHATL NPUKHAKY M OLEHKY 3HAaYCHUM YHMCIOBBIX
BBIPQKCHUH, NMpeaIaratb U NPUMEHATh NPHEMBI IPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh IpU  BBIYMCICHUSAX INepeMeCcTHTeNbHOe W
coyeTarejlbHOe CBOWCTBAa CJI0KEHHUSI M  YMHOKEHHS,
pacnpedenumensHoe C60ICHEO YMHOMCeHUA; HOPMYIUPOBAThH

U T[pUMEHSATh MpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BBIPA’KEHHMH HA  OCHOBE CBOMCTB apH(METHYECKHX
AefCTBUI NpPU  HEOOXOAMMOCTM C  HampaBJsIOLIel
MOMOLIBIO.

®opMyJIMpOBATH OMNpeeJIeHUs] JeIUTeNss U KpaTHOTro (c
ONOpOM Ha aJIropuT™M IMpaBWia), Ha3bIBATh JEIUTEIN U
KpaTHBIE YHUCIIa; PACO3HABATH MPOCTHIE U COCTABHBIC YHCIIA;
¢popmyIpoBaTh U NMPUMEHATH NMPHU3HAKM JEIUMOCTH Ha 2,
3,5, 9, 10, (c omopoii Ha aNTOPUTM NpaBUiIa), MPUMEHSTH
AJITOPUTM pa3JIOKEHUs 4YHCIAa Ha TIPOCTble MHOXHTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJIHOE YacTHOE.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTYypaJIbHBIX qucnax, NPUBOAUTH npuMepsbl u
KOHTPIPUMEPHI, CTPOMTH BBICKA3bIBAHUA U OTPHUIAHUA
BBICKA3bIBAaHUI O CBOMCTBAX HATypaJbHBIX YHCET C OMOPOM Ha
oOpaszerr.

Pemats TexcTOBBIE 3a7auM  apU(PMETUUYECKUM CHOCOOOM,
HCI0JIb30BAaTh 3aBHCUMOCTH MEX]y BEIMYMHAMU (CKOPOCTH,
BpEMs, PacCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh U Jp.) MpH
HE0OXOJMMOCTH C UCIIOJIb30BAHUEM CIIPABOYHOM MH(pOpMAIIH:
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AHAJIU3HPOBATH
YCJIOBHE,

TCKCT

3a/1a4u,

nepepopmMyIMpoBaTh
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U3BJIEKATh  HEOOXOIWMBIE  JaHHBIE,  YCTaHABJIUBATH
3aBUCUMOCTH MCXKAY BCIWYMHAMHU IIPpU H€06XOI[I/IMOCTI/I C
HAIPAaBISAIONIEH TOMOIIBIO.

MopaeaupoBaTh X0JI PEUICHUs 33Ja4d C MOMOIIbI PUCYHKA,
CXEMBI, TaOJIUIIBI.
IIpuBoauTs, pazduparts
pelIeHn TeKCTOBBIX 3a/1a4.
C noMolbI0O NeAarora OleHUBATH TOJYUYEHHBIH pE3yJbTar,
OCYHIECTBJIATh  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDH OIIHOKH.

Pewams 3a0auu ¢ nomowpto nepedopa ecex 603MOIHCHBIX
6apUAHmMO86.

3HAKOMHTHCS € HCTOPHEl pa3BUTHS ApUDMETUKH.

pa3iindHbIC  PCUICHUA, 3allMCU

Harasanas
reomerpus. JIunuu

HA MVIOCKOCTH
(12 a)

Touka, mpsimasi, oTpe30K, Jayd. JlomaHas. M3mepenue ninuHbI
OTpe3Ka, METPUYECKHE  EIUHHIBI  W3MEpPEHUS  JJIUHBL.
OKpY’KHOCTb U KPYT.

[TpakTrueckas padota «IlocTpoeHue y30pa U3 OKpyKHOCTEI».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBIM, TYNOW U PAa3BEPHYTHIA YIJIBL

ITpakTyeckas pabdora «IlocTpoenue yrioy.

Pacno3naBarp Ha ueprexax, pHUCYHKax, OINMCBHIBATD,
UCIOJB3YSl TEPMHHOJIOTHIO, M HM300paskaTb C IOMOUIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIPH  HEOOXOJUMOCTH IO

BU3YaJbHOW OIOpE): TOYKY, HPSIMYIO, OTPE30K, JIydY, YTOJ,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NPpUBOAMTHL NPHUMeEPbI OOBEKTOB PEabHOTO
MHUpa, UMELUX (OopMy H3YYEHHBIX (QUIyp, OLEHMBATh HX
JTUHEWHBIE pa3MepHl.

Hcnonb3oBaTh JHHENWKY M TPAHCIOPTUP KaK HHCTPYMEHTHI
JUIsl TIOCTPOEHUS] M HU3MEpPEHUs: M3MepATh UIMHY OTpE3Ka,
BEJIMYMHY YIJIa; CTPOMTb OTPE30K 3aJaHHOW [IMHBI, YroJ,
3aJJaHHOW  BEJIMYMHBI; OTKJAABIBATH IUPKYJIEM paBHBIC
OTpE3KH, CTPOUTH OKPY>KHOCTD 3aJIaHHOTO paJnyca.
N300paxkaTh KOHUrypaluu reoMeTpudeckux ¢uryp wus
OTPE3KOB, OKPY)KHOCTEH, HMX 4YacTed Ha HEJIMHOBAHHOW U
KJIeTyaToil Oymare; mpeajaraTb, ONMMCHIBATH M 00CYXKIATh
cnoco0bl, AJrOPpUTMbI TOCTPOCHHSI TIOCIE COBMECTHOTO
aHaJIn3a.

Pacno3naBath U H300paxaTh Ha HEJIMHOBAHHOM U KJIETYATOM
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Oymare mpsSMOH,

CPABHUBATH YTJIbL
BbI4ucasITH JJTUHBI OTPE3KOB, JIOMAHBIX.

IMonnMaTh MW HMCHOJB30BATh MNPH pelIeHUH  3a7a4
3aBHCUMOCTH MEX]y CIWHUIIAMUA METPHUYECKOU CHCTEMBI Mep;
3HAKOMHUTBHCH C HEMETPUUECKUMH CHCTEMaMH Mep; BhIPAkKATh

OCTpPBIA, TYyINOH, pa3BEPHYTHIA  YTJIbI;

JUIMHY B pa3jM4YHBIX  €IMHUIAX  HM3MEpPEHHs  TpHU
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.
HccaenoBary  Qurypsl U KOH(Urypauuu, HCIOIB3YS
1IU(POBBIE PECYPCHI.

OOLIKHOBEHHBIE
apoou
(48 1)

HpoOb. IlpaBunbpHBIE W HempaBuibHbIE JapoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHE APOOEH.

CrnosxeHue U BbIYMTaHHE OOBIKHOBEHHBIX JIpoOeil. CMeranHas
IpoOb. YMHOXKEHHE U JeJieHHe OOBIKHOBEHHBIX JApO0eii;
B3aUMHO-O0paTHBIE IPOOH.

Perienue TEKCTOBBIX 337ay, coaepkammx ApoOu. OCHOBHBIE
3a/1a4u Ha ApoOH.

[Ipumenenue OyKB 715 3aMIUCH MaTEMAaTUYECKUX BBIPAKEHUH U
MPEJI0KECHU M.

MopneaupoBats B TrpaduuecKoi, mnpeaMeTHOH ¢opme, C
ITIOMOILBI0 KOMITBIOTEPA IOHATUS M CBOWCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOMU JIPOOBIO.

YuTaTth M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npemIarath U 00CyK/1aTh COCOObI yIOPSTIOUMBAHUS JPOOECH.
N300paxkaTth  OOBIKHOBEHHBIE  JApOoOM  TOYKAMHU  Ha
KOOPIMHATHOM  IPSIMOM;  HMCHOJB30BAaTh  KOOPJIMHATHYIO
HPSAMYIO ISl CPaBHEHUS APOOEi.

®opMyJIMPOBaTh, 3alIUCHIBATH € MOMOLIBLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMOpOMl Ha MPaBuUIIoO;
HCI0/Ib30BaTh OCHOBHOE CBOWCTBO JpOoOW AN coKpaujenus
Opobetl u npusedenuss OpoOU K HOBOMY 3HAMEHAMENO 8
NPoOCMeuuux cy4asx.

IIpeacraBasitb 1o oO0pa3lly CMEUIaHHYIO JApoOb B BHUJE
HENPaBUJIBHOM MW  BBIACIATH LEIYyH0 4YacTh 4YHUCIA U3
HENpPaBWILHOU IpoOH.

BbinoaHaTs apupmerndyeckue AeiicTBUSA C OOBIKHOBEHHBIMU
JpoOsMU B MPOCTBIX CIy4asx; HPHMEHATh CBOMCTBA
apupMeTHYeCKUX JeHCTBUI s pallMOHATN3AI[MH BEIYMCIICHUH.
BbINOJHATL NPUKUIKY M OLEHKY pe3yjbTaTa BbIYMCIICHUMN;
NpearaTb ¥ NPUMEHATh NPUEMbI IPOBEPKH BBIYMCICHUM.
IIpoBoauTHL MCC/IEA0BAHUSA CBOWCTB JApo0ei, omupasch Ha
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YHCIIOBBIE AKCIIEPUMEHTHI
KOMITbIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTH MPUMEPbI M KOHTPIIPUMEPHI.

Pemath mpocreiiliie  TEKCTOBBIE 3aJayd, COJAEpIKAIIUE
JIpOOHBIE AaHHBIC, W 3a7a4d HA HAXO0JCOeHUe YaACmu Yeno2o U
Yenozo no e2o Yacmu; 8blIAGNAAMb UX CXOOCHEA U PA3IUYUA.
MopaenupoBaTh XOJ pELIECHUS 33Ja4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIHIIEL.

IIpuBoauTh, pa3déuparb, OUEHUBATH PA3JIMYHBIC PEIICHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad IMpPH HEOOXOAMMOCTH C
HaITPaBJISAOIIEH TOMOIIBIO.

C noMombI0 MeNarora ONeHUBATH TIONYUYSHHBIA PE3yJIbTAaT,

(B TOM 4YHCJIEC C TIOMOIIBIO

OCYIIECTBJSAITh  CAMOKOHTPONb, ~ HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBUIO, HAXOAUTh OIIHOKH.
3HAKOMHTLCSI C MCTOPHeli Pa3BUTHS apU(DMETHKH.

Harasignas MHOTOyronpHUKH.  UeTHIPEXYrONbHUK,  TIPSAMOYTONBHUK, | PacmosnmaBaTh, HM300pakaTh C  IIOMOIIBI0  YEpPTEKHBIX

reoMeTpHsi. KBajpar. MHCTDYMEHTOB M OT pyKH, MOJEIUPOBATh M3 OyMaru

MHOTOYTOMLHUKH | Tpovrompmuk., MHOTOYTOJTbHHKH.

(10 4 [Tnomaas U nmEpUMETp MPSIMOYTOJIbHUKA U MHOTOYTOJBLHHKOB, I[IpuBoauTH MpUMepPbI O0BHEKTOB PeaTbHOIO0 MHPA, UMEIOIINX
COCTABIICHHBIX W3 TPAMOYTOJBHUKOB, CAMHUIB M3Meperns| POPMY — MHOTOYTOJNBHHKA, — NPSAMOYTOJNbHMKA,  KBajpata,
nomany. TlepMeTp MHOTOYTO/THHHKA., TPeyroNbHKKA, OUEHHBATH UX JIMHEIHbIE Pa3MeEpBI.

BLIYMCAATL: [EPUMETP TPEyrojibHUKA, TPSAMOYTONbHHUKA,

MHOI'OYTOJIbHUKA; IUIOIAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEOOXOIMMOCTH C OTOPOil Ha AITOPUTM YUEOHBIX NEHCTBUN).
N300paxkaTh OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYIIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Crpoutpb Ha kieryaToi Oymare KBaapaT M MPSIMOYTOJIBHHK C
3a/IaHHBIMH JUIMHAMU CTOPOH.

HccaenoBarbs cBoOicTBAa NPAMOYIOJIbHUKA, KBajgpara IYyTEM
HKCIEpUMEHTa, HaAOIIOACHUS, H3MEPEHUs, MOJCINPOBAHMUS;
CPaBHUBATH CBOMCTBA KBAJpaTa U MPSIMOYIOJIbHUKA.
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Pacno3HaBaTh WCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
MHOTOYTOJIbHUKaX, MPUBOAUTH MPUMePbl U KOHTPIPUMEPHI.
HccaenoBath 3aBHCHMOCTD IUIOIIATM KBAJPATa OT JJIUHBI €r0
CTOpPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBaJIPATHON CETKU ISl MOCTPOEHUS
buryp;  pa3duBaTh  TPSIMOYTOJIBHHK  HA  KBaJpaThl,
TPEYTOJbHUKH; COCTABJATH (UIYpHl U3 KBaJpaToB U
NPSIMOYTOIBHUKOB M HAXOAWTh WX IUIONIA/Ab, pa3OUBaTh
burypsl Ha TPSIMOYTOJBHUKH M KBaJpaThl M HAXOIUTh HX
Iomaas (Mpu HEOOXOUMOCTH C HAMPABIISIONIEH TOMOIIIBIO).
Beipa:kath BenMUYMHY IUIOIAAM B Pa3IMYHBIX €AMHHIAX
U3MEPEHHS] METPUYECKOM CHCTEMBI MeEp, HCHO0Jb30BATh
3aBUCHMOCTH MEX]ly METPUUYECKUMH E€IUHULAMU H3MEpPEHUs
IJIOMIAM TIPH HEOOXOJUMOCTH C OIOPOW Ha CIPABOYHYIO
MH(pOPMALHUIO.

3HAKOMUTBLCSI € TNpPUMepPaMH MPUMEHEHHS TUIONIAAN U
nepuMeTpa B MPaKTUYECKUX cUTyauusx. Pemars 3agadu u3
peayIbHOM KU3HHU, MPU HEOOXOAMMOCTH C ONOPOIN Ha aITOPUTM
MpaBuja, 00CyKIaTh Pa3jJM4YHbIe CIIOCO0bI PEIICHU 3a/1a4.

JlecaTUUHBIE
npoou
(38 u)

Hecsatuunas 3amuck Apodeii. CpaBHEHUE TECATUIHBIX JPOOCH.

JeiicTBus ¢ AecATUYHBIMU OpOo0sMU. OKkpyeiieHue 0ecamuyHvlx
opobeli.

Pemienrie TEKCTOBBIX 3ajad, cojepikamux Japoou. OCHOBHBIC
3a/1a4u Ha ApoOH.

IIpencraBisiTh JECATUYHYIO JpOOb B BUJE OOBIKHOBEHHOM,
YUTATh M 3aNUCHIBATh, CPABHHUBATH JCCSITHUYHBIC APOOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIIOPSIIOYMBAHUS
JIECATUYHBIX JPOOeH.

HN300paxkarb jecsATUYHBIC IpOOM TOYKAMU Ha KOOPJAMHATHOU
IPSAMOM.

BuISIBJASITH CXOCTBA M PA3IUYMS TPABWI apUPMETHUECKUX
JIEUCTBUM C HATypaJbHbIMU YHUCIAMH U  JCCATUYHBIMU
TIpOOSIMH, TTOCJIE COBMECTHOTO aHAJIM3A.

BoinosHaTh apudmMeTndecKkue JEHCTBUS C  JIECATUYHBIMU
Ipo0sSMU; BBINOJHATH TPUKHAKY M OLEHKY pe3yibTara
BBIUHCIICHHH.

I[IpumensiTe cBoiicTBa apudMETHUECKUX NEHUCTBHHA IS
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pauMoOHaNM3alMN BBIYMCIICHHM.

Ilpumename npasuno okpy2neHus oecamuunvix Opoobeti, PU
HEOOXOAMMOCTH C BU3YyaJIbHOM OMOPOH.

IIpoBoauTH HCCIEAOBAHUSL CBOWCTB JACCATUYHBIX IPOOEii,
OMUPasICh HAa YHCIOBBIE HKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O APOOSIX,
NPUBOAUTL  TNPUMEPbI W  KOHTPIPUMEPHI, CTPOMUTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKa3bIBAaHUM.

Pemiate npocTeiiive TEKCTOBBIE 3aJaud, CoOJepKallue
JIpOOHBIE NaHHBIC, U HA HAXONMCOEHUE 4acmu Yeno2o U Yeuoeo
no e2o yacmu; BbISIBJIATH UX CX0ACTBA M Pa3JIN4Hsl.
MoaeanpoBaTh XOJ pEILICHUS 3aJa4d C MOMOIIbI PUCYHKA,
cxeMbl, Tabmuipl. Pa30upars pasnuyHble pElIeHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IPOOHBIMU YHCIAMU B PEAIBHBIX KU3HEHHBIX
CUTYaIHsIX.

C nomMombI0 mexarora OUEHUBATH IOJYYEHHBIM pe3ylibTar,
OCYLIECTBJIATh  CaMOKOHTPOJb, IPOBEpsAs  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTD OIIHOKH.

3HAKOMMTBCS € HCTOPHeEl pa3BUTHS apuPMETHUKN

Harnsinnas
reoMeTpus.
Tena u purypbi
B MPOCTPAHCTBE
O w

Mnozoepannuxu. Mzo0opasicenue mrocoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mel.

IIpsamoyzonvHulil napannenenuneo, kyo. Pazeépmxu kyba u
napannenrenuneod.
O6vém Kyba, npsamoy201bH020 napaiiesenuneod.

Pacno3HaBath Ha 4epre:kax, PUCYHKAX, B OKPY:KaoleM
MHpe TIPSMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTPaHHUKH,
ONMUCHIBATh, HCHOJb3YS TEPMHHOJIOTHI), OIIEHMBAThH
JTUHEHHBIE pa3Mephl.

I[IpuBoauTH MPUMeEPHI OOHEKTOB PEATHHOTO MUPA, HMEIOIIUX
¢bopMy MHOTOTpPaHHHKA, MPSAMOYTOJIBHOTO TMapasieenurea,
KyoOa.

N3006paxkarh Ky0 Ha KiIeTyaToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSMOYTOJIbHOTO
napajuiesienunea, MHOTOIPaHHUKOB, MCIOJB3Ysl MOJENIU IpHU
HEO0OXOIUMOCTH C HAMPABISAIONIEH MTOMOIIBIO.
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Pacno3naBatp pa3BépTku Kyba W mapajuienenunena.
MoaenupoBath Ky0 ¥ Hapajuieienuie] u3 OymMaru u mpoyux
MaTepUasoB, Mo 00pasiry.

Haxoauth w3MepeHHs, BBIYMCISTH TUIOMATL MTOBEPXHOCTH;
00BEM KyOa, MPsSMOYTOIBHOTO TapaJieenunea ¢ onopoi Ha
QITOPUTM YYEeOHBIX NEUCTBUN; HCCAEeA0BATH 3aBHCHMOCTH
00BEMa Ky0a OT JIIMHBI ero pedpa.

Habaonath M NpoOBOAUTH AHAJOTUM MEXIY TMOHSATUIMU
IUIOIaAN U 00bEMA, IepUMeTpa U IOl TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIC BBICKAa3bIBaHUS O
MHOTOTPaHHHUKAX, NMPUBOAUTH NPHUMEPbI ¥ KOHTPIPUMEPHI.
PemaTs 3a1a4u U3 peajbHON KU3ZHU.

IloBTOpEHue
U 00001IeHne
(10 4

[ToBTOpEHME OCHOBHBIX MOHSATHUIM W METOJOB Kypca 5 Kiacca,
00001IeHIE 3HAHMIA.

Burunciaarno 3HAYCHUS BBIPAYKCHHIA, COJZIepKaIInX
HaTypaJbHbIE YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC APOOH,
BBITIOJHATH MPEoOpa3oBaHMsl YHCEN TMPU HEOOXOIWMOCTH C
HaIIPaBJOLIEH TOMOILBIO.

BbiOupaTrs  cnmocod  CpaBHEHHS — YHCENl,  BBIUMCIICHUH,
NPpUMEHATH CBOWCTBA apUPMETHUYECKUX JEHCTBHUA st
panMoHaNU3alUN BBIYMCICHHM.

OcymecTBaATh CaMOKOHTPOJIb BBINIOJIHAEMBIX ACUCTBUHA M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUN.

Pemiate mnpocreiilime 3aJa4d U3 pEalIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKUe 3HAHUA Ul PEIICHM 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemars mnpocreiliune 3agaum
CPABHHBATBL  CHOCOOBI  pEIICHHUS
PalMoOHAJILHBIH CIIOCO0.

cnocodamu,
BBIOHpATH

Pa3HbIMHU
3a/1a4u,

6 xkaacc (He menee 170 u)
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Ha3zBanmue
paszaesa (Tembl)
Kypca (4ucjo

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AKOIINXCS

4ac0B)
HatypanbHbie Apudmerndeckue NeCTBUS c MHOTO3HAYHBIMY | BLINOJIHATHL apudMeTHyeckHe JeCTBUA C MHOTO3HAYHBIMHU
yHCIa HATypaJIbHBIMH YUCIIaMH. UWCIIOBBIC BBIPAKCHUS, NOPSIOK |HATYPalIbHBIMU YHCIAMU, HAXOAUTbH 3HAYEHHMs] YHCIIOBBIX
(30 9) JICHCTBUH, HCIOIB30BaHNE CKOOOK. OKpyTiIeHHEe HATypalbHBIX | BBIDAKEHUH cO CKOOKaMu U 0€3 CKOOOK; BBIYHCIATH 3HAYECHHS

YHUCCII.

JlenuTenu U KpaTHBIE YUCTIA; HAUOOIbWULL 00wl Oeumend u

HAaumeHbulee 051/1/;68 KpamHoe.

Paznoxxenue 4mcna Ha IIPOCTBIC MHOXUTCIIN. I[eJ'II/IMOCTL

CYMMBI U NpousBeieHusl. [leieHne ¢ 0OCTaTKOM.
Perienue TekcTOBBIX 3aj1au.

BBIPAKEHUH, COEPIKALUX CTEIIEHHU.

BbINOJIHATL NPUKHAKY W OLEHKY 3HA4YE€HUIl YHCIOBBIX
BBIPAKEHU, MPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonb3oBaTh MpU  BBIYMCICHUSAX IepeMecTUTe/IbHOe W
coyeTarejlbHOe CBOWMCTBAa CJOKEHHSI M  YMHOKeHHs,
pacnpedenumenbHoe CEOUCHEO YMHONICEHUA OMHOCUMENbHO
CN10JHCceHUA, CBOMCTBA apU(PMETHYECKHUX el CTBUIA.
HccaenoBarh  4YHCIOBBIE  3aKOHOMEPHOCTH,  NPOBOJAUTH
YHCJIOBBIE IKCIIEPUMEHTHI.

®opmyIupoBaTh ONpedeJeHUusl JIeIUTeNss U KpaTHOro,
HauOOJBIIEr0 OOLIero JeNUTEeNss W HAaWMEHBIIETro OO0IIero
KpaTHOr0, MPOCTOr0 M COCTAaBHOIO YHCEJ; HCIIOJIb30BaTh 3TH
TIOHATHS NPH pEIIeHUH 3314 (TP HEOOXOAMMOCTH C ONOPOH Ha
AJITOPUTM TPaBUIIA).

I[IpuMeHsTh AJrOPUTMbI BBIYUCICHHUS HAHOOIBIIEro OOIIEro
JenuTeNnss W HaMMEHBIIEro OOLIero KpaTHOrO JBYX YHCEl,
AJITOPUTM PA3JIOKCHHUA YHCJIa Ha IIPOCTHIC MHOXKUTCIIN.
HccaenoBarh cBOMCTBAa EIMMOCTH CyMMBl U IPOM3BEACHUS
YHUCEJ C ONIOPOM Ha BOIPOCHBIH IUIAH.

IIpuBoauTs, mNpHMepbI 4YMCEN C 3aJaHHBIMM CBOWCTBAaMHU,
pacno3HaBaTh BepHble W HeBEePHbIe YTBEPXKACHUS O
CBOMCTBAX YMCEJ, ONPOBEPraTb HEBEPHbIE YTBEPXKICHUS C
MOMOILBIO KOHTPIPUMEPOB.

KoncTpynpoBarts  MaTeMaTH4eCKHe  MNPEAIOKEHHS  C
MOMOILBIO CBSI30K «W», «HIIN», «ECIIU. .., TO...» IO 00pasLy.
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PemaTh TekcTOBBIE 3a/1a4M, BKIIOYAIOIINE MTOHATHS AETUMOCTH,
apu(METHYECKHM CIIOCOOOM, HCIOJIB30BaTh Tiepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIH IIJIaH.
MopennpoBarh X0/ pEIICHUS 3aJaud C IOMOLIbK PUCYHKA,
CXEMBbl, TaOJINIIBL.

[IpuBoauTh, pazOuparh, OLICHUBATH PAa3JIMYHbIe pelIeHus,
3anMcU  pelleHMii TeKCTOBbIX 3aJa4 C HalpaBisioNen
MTOMOUIBIO.

Kputnuecku oneHuBaTh MOJYYEHHBIH pe3y/abTaT, HAXOAUTH
OIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, NPOBEpPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuvie npsamvie. IlapannenvHvle npamvie.

PaccrosiHne Mexmy aByMs TOUKaMH, OT TOYKH JI0 TIPSIMOM,

JUTMHA TIYTH Ha KBAJPATHOU CETKE.
IIpumepol npsimvix 6 npocmpancmae.

Pacno3HaBarh Ha ueprexax, PUCYHKax ClIy4aul B3aWMHOIO
PacroI0KEeHUs ABYX MPSMBIX.

M300paxkare ¢ 1NOMOIBI0 YEPTEKHBIX MHCTPYMEHTOB
KjIeTyaToll Oymare JBe IepeceKarolecs MpsMble, B
napajuleJbHbIEe MPSMBIE, CTPOUTH NPSIMYIO, NEPIEHIUKYISIPHYIO
JaHHOM.

IIpuBoanTn npuMepsbl MapaJuIeIbHOCTH u
NEPIEeHIUKYISIPHOCTH MIPSIMBIX B IPOCTPAHCTBE.

Pacno3naBath B MHOIOYTOJIBHMKAaX HEPIEHAUKYJSPHBIE H
napajuiespHele  CTOpoHbl. M300pazkaTh MHOTOYIOJIBHMKH C
napajuieIbHbIMU, TIEPICHIUKYIIPHBIMA CTOPOHAMU IO 00pasiy.
Haxoautp paccrosiHue MeXAy ABYMs TOYKAaMH, OT TOYKH [0
IpsAMOM, JUIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHCIE
UCTIONb3Ys HU(PPOBBIE PECYPCHI.

JApoonu
(32 v)

OOblkHOBeHHasi  IpoOb,  OCHOBHOE  CBOWCTBO

cokpartienue npodeii. CpaBHEHHE U YIIOPSIOYUBAHUE TPOOEH.

I[eCHTI/I‘-IHBIC ,Z[pO6I/I U MCTpHUYCCKas CUCTEMa MEP.

1podw,

Apudmernueckue  ACMCTBUS ¢ OOBIKHOBEHHBIMU

JACCATUYHBIMU ,Hp06SIMI/I.

n

CpaBHMBATBL M YNOPS/A0YHBATHL JpoOu, BBIOMPATh CHOCO0
CpaBHEHHS Jpoleit.

IIpeacTaBasith JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJE AECATHYHBIX, HCIOJIb30BATH
IKBHMBAJICHTHbIEC TMPeICTABJEHUs] JPOOHBIX YHUCEN IpPU HX
CPaBHEHMH, ITPHU BBIYMCICHUAX (IPU HEOOXOAUMOCTH C
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OtHomenwne. Jlenenue B JaHHOM OTHOIIEHHUH. Macwumao,
MPOIIOPLIUAL.

ITonsgrue IIPOLCHTA. Brruncnenue MMpoucHTa OT BCIMYMUHBI U
BEJIMYUHBI 110 €€ TIPOLICHTY.

Pemenue TekcTOBBIX 3a1a4, COAEPKALIMX APOOU U IPOLIEHTHI.
[IpakTuueckast pabota «OTHOIIEHUE IIUHBI OKPYKHOCTH K €€
UaMETPY».

HAIPABIIAIONIEH TOMOIIBIO).

HUcnoab3oBaTth JECATHYHBIE ApOOM Tpu NpeoOpa3oBaHUH
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoeinosnsaTh apudmernyeckue AecTBUS ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

Burunciaarsb 3HAYCHUS BBIPAKEHHI, COoZEepKaLINX
OOBIKHOBEHHbIE =~ W JECATHYHbIE  ApOoOU,  BBIMOJHATH
npeoOpa3oBaHusi IpoOel, BHIOUPATH CNOCO0, NPHMEHSATH
cBoiicTBa apu@MeTHUYECKUX ICHCTBUIM i1 paluoHaTU3alUuN
BBIYHCIICHH.

CocTaBJAITh OTHOLIEHUS U IPONOPLUYU, HAXOAUTH OTHOIICHHE
BEJIMYHH, JISIUTh BEJIMYNHY B TAHHOM OTHOIICHUH.

Haxoauth 3KcnepMMeHTANbHBIM NMYTEéM OTHOIIECHUE JIMHBI
OKPY)KHOCTH K €€ nuamerpy (Ipu HEOOXOJUMOCTH C
HaIPaBJISAIONIEN TOMOIIBIO).

Haxoauth macmita® 1uiaHa, KapThl U BBIYHCISATH PACcCTOSHUS,
MCIOJIB3YSl MAcIITad ¢ OMOPOil Ha aNrOpUTM y4E€OHBIX IEHCTBUM.
OOBSICHATB, UTO TaKOE€ MPOIIEHT, YINOTPeOIATh 000pOTHl peyuu
CO CIIOBOM «IIPOLIEHT». BbIpaskaTh NPOLEHTHl B Jpo0sSX H
JpoOH B MPOIIEHTAX, OTHOLICHHE JBYX BETUYHH B MPOLIEHTAX.
BbIuMcasATh IPOIEHT OT YKCIIAa ¥ YKCIIO IO €r0 MPOLEHTY.
OxpyrasaTh ApodH U MPOIEHTHI, HAXOAUTh IPUOIKEHUS YHCETT
pU HEOOXOIMMOCTH € UCTIOIb30BAHUEM BU3YaJIbHOM OTOPBI.
Pemiath 3amayM  Ha YacTH, MPOLCHTHI, MPOMOPIUHU, Ha
Hax0X/1eHre ApoOu (IPOLEHTA) OT BETUYUHBI U BETMYUHBI 110 €€
Ipobu (MpOLEHTY), ApoOu (MPOIEHTa), KOTOPBI COCTAaBISET
onHa BeiauuumHa oT Jpyroid. IlpuBoamTh, pa3duparb,
OLICHUBATH PA3JIMYHbIE PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 MPU HEOOXOAUMOCTH C HaIPaBJIAIOIIEH TOMOIIBIO.
N3Baexkary uHpoOpManmui w©3 TAOMUIl U JAUATPAMM,
HUHTEPIPETUPOBATH TaOJINYHbIC JaHHbBIE, OTIpeeIsATh
HauOoJIbIlIee U HAMMEHbIIEE U3 IPECTABICHHBIX JaHHbIX.
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Harasanas
reoMeTpusi.
CummMmeTpus
(6 9)

Ocesasn cummempus. [lenmpanvuas cummempus.

Ilocmpoenue cummempuunwix ghueyp.
Cummempus 6 npocmpancmae.

Pacno3HaBaTh Ha yepTekax M M300pakeHHsIX, H300paxKkaTh OT
PYKH, CTPOUTH C TOMOIIBIO MHCTPYMEHTOB (urypy (OTpe3ok,
JIOMaHyl0, TPEYrOJbHUK, HPSAMOYIOJbHUK, OKPY>KHOCTh),
CUMMETPUYHYIO JaHHOW OTHOCUTEIBHO NPSIMOM, TOYKH C
HaIPAaBIIIOLIEH TTOMOILBIO.

Haxoaute npuMepbl CUMMETPUH B OKPYKAOIIEM MUpE.
MopeaupoBare u3 Oymaru JBe (QUIypbl, CHUMMETPUYHBIE
OTHOCHUTEIILHO IMpPSIMOM; KOHCTPYHPOBATh TI'€OMETPUYECKUE
KOH(UTypaIyy, UCIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM YHUCIIE
C TMIOMOIIBIO HU(POBBIX PECYPCOB C OMOPON Ha aITOPUTM
Y4eOHBIX ICUCTBHI.

Beipakenus
¢ OykBamMu
6

HpI/IMeHeHI/IC 6YKB I 3allMCU MaTEMAaTUYCCKUX BLIpa)KeHI/Iﬁ u

NpEIJIOKEHUN.  bykeennvie  wipasiceHus
NOOCMAHOBKU.

BbykBennbie paBeHCTBa, HaXOXKJIEHHE
KOMIOHEHTA. DOpMYIIBL.

u qucioesle

HCHU3BCCTHOI'O

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHSI YHCEN, NP 3allUCU
MaTEMaTHYECKUX  YTBEP)KICHHM, COCTaBIsATH  OYKBEHHbBIC
BBIPAXKECHUS 110 YCJIOBHIO 3a/1a4H.

HccaenoBatb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI I UX 3AIHCH.

BoruucasaTs 4ucioBoe 3HaueHUE OYKBEHHOTO BBIPAKCHUS TPU
3aJIaHHBIX 3HAYEHUSAX OYKB C OMOPOM Ha aJrOPUTM Y4EOHBIX
NEeNCTBUM.

3anucsiBaTh dbopmynbi: nepuMeTpa u TJIOIIA 1
NpSIMOYTOJIbHUKA, KBajpara; UIMHBl OKPYXKHOCTH, TUIONIAAN
KpyTa; BHINOJIHATH BHIYHMCJIEHHUS 110 3TUM (HOpMYJIaM.
CocTaBiasitb (pOpMYyJibl, BBIPAKAIOIINE 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE; 1I€HA, KOJIUYECTBO,
CTOMMOCTH; TPOU3BOJUTEIBHOCTb, BpeMs, 00bEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiaM.

HaxonuTh  HEW3BECTHBIH  KOMIIOHEHT  apU(METUYECKOTrO
JICUCTBUA.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYyroabHUK, PUMEPBI YeThIPEXYTOJIbHUKOB.

IIpsMOyronbHUK, KBagpaT: CBOWCTBA
oyaroHajcu.

CTOPOH,  YIJIOB,

N300pakaTh Ha HEIMHOBAHHOW U KJIETYAaTOW Oymare cC
HCIIOJIb30BaHUEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKY C 3aJaHHBIMU CBOMCTBaMU: C
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HA IJIOCKOCTH
(14 9)

I/ISMepeHI/IC YTIJIOB. Bungbl TPEYTOJIbHUKOB.

[lepumerp MHoroyrompHuka. [lmomans ¢urypsl. DopmMyiibl
nepuMeTpa U IUIOWAAM mpsiMoyroibHuka. [Ipulmmkénnoe
U3MepeHue miomanan Guryp.

Ipaxmuueckas paboma «Ilnowadws kpyea».

MapajuieIbHbIMH, MEPIEHIUKYISAPHBIMUA, PABHBIMH CTOPOHAMH,
OpSIMBIMU ~ yTJIaMU W Jp., PaBHOOEIPEHHBIN TPEyroJbHUK.
Ipennarars u 00Cy:KIaTh CIOCO0bI, AJATOPUTMBbI ITOCTPOCHUS.
HccnenoBarb, UCHONB3ysS  OKCIEPUMEHT,  HAOIIOACHUE,
MOJEIIMPOBAaHNE, CBOMCTBA  IPSMOYTOJbHUKA,  KBaJpaTa,
pa30uBaTh Ha TPEYTOJIBLHUKHU C OMOPOI HA BOMIPOCHBIN TIIAH.
O00CcHOBBIBATH, ONMPOBEPraTh C TOMOIILI0 KOHTPIPHUMEPOB
YTBEPXKACHHUS O TMPSMOYTOJIbHUKE, KBaApare, Pacno3HaBaTh
BEPHBIE U HEBEPHBIEC YTBEPKACHUS.

HN3mepsiTh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTHPA YTIIBI, B TOM
YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI, PACHO3HABATH
OCTpBbI€, IPAMBbIE, TYTbIE, PA3BEPHYTHIE YTJIbI.

Pacno3naBars, H300paxKaTh OCTPOYTOJIbHBIH,

MIPSAMOYTOJIBHBIN, TYIOYTOJIBHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUI

TPEYrobHUKA (TpU  HEOOXOAMMOCTH C  HCIOJIB30BAHHEM

BU3YaJIbHOU OMOPHI).

Boruucasts HEPUMETP MHOT'OYT'OJIbHUKA, IUIOIIA/b

MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSAMOYTOJIbHUKH, HA PaBHbBIE
(GUTYpBI, UCMOJIB30BaTh METPUICCKHIE EAMHUIIBI U3MEPEHUS
JUTMHBI U IJIOLIAAN C OTIOPOM Ha aJrOpUTM y4eOHBIX JIEHCTBUH.
Hcnoab3oBath NpuOINKEHHOE U3MeEPeHHe JITUH U TUIOMIAeH
Ha KJIeT4yaTtoil Oymare, NpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY>KHOCTH, TUIOIIaIN KPYyTa.

ITonokuTEABLHBIE U
oTpHLATe/IbHbIE
qucaa

(40 9)

[enbre quca. Mooynw yucaa, 2eomempuiecKkas
unmepnpemayus Mooyis. Hucnoswvie npomencymxu.

[lonoxurenpHBIE H OTpULATCIIBHBIC  YHCJIA. CpaBHeHI/Ie
MOJIOKHUTCIIBHBIX U OTPUIATCIIBHBIX YHCCIIL. ApI/I(I)MeTI/I‘-IeCKI/Ie
lleﬁCTBPISI C IMOJIOXKUTECJIIBHBIMU U OTPHUIATCIBbHBIMHA YU CJIAMH.
Penienne TeKCTOBBIX 3agaq.

IIpuBoauTL NpUMeEPHI UCIIOIL30BAaHUS B PEAJbHOU KU3HU
MOJIOKUTEJBHBIX U OTPULIATEILHBIX YHUCEIL.

N300paxkarh 11e/1bI€ YKCIIa, TTOJIOKUTEIBHBIC U OTPUIIATEIbHBIC
yyciaa TOYKAMM HA YHUCIOBOM MPAMOM, HMCHOJb30BaTh
YUCJIOBYIO MPSIMYIO JIJIsi CPABHEHUS YHCETL.

IIpuMeHATH, NpaBWJIa CpaBHEHUSA, YNOPSA0YUBATDH IICIIbIC
YHUCIIa; HAX00UMb MOOYIb YUCIA.

DopMyTHPOBATH NMPABUJIA BHIUYUCICHUS C MOJIOKUTEIbHBIMU U
OTPULIATEILHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHHUS UYHCIIOBBIX
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BBIPAYKCHU, CoZIepIKAIINX NEUCTBUSI
C TOJIOKHUTEIbHBIMM ¥  OTPULATEIBHBIMU YHUCIAMH TIPU
HEO0OXOIUMOCTH C OIOPOIl Ha aJIrOPUTM IPaBUJIA.

IIpuMeHsATH CBOWCTBA CJIOXKEHUS W yYMHOXEHUS  JJIA
npeoOpa3oBaHMs CYMM M POU3BEICHHM.

IIpeacrasiienune IIpsMoyronpHast cucreMa KOOpPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJIIOCTPUPOBATH NOHATHE IIPSIMOYTOJbHON
JAHHBIX Koopaunats! TOUkH Ha MII0CKOCTH, abcliucca U OpAMHATA. CUCTEMBl  KOOPAMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
(64) CTonGuaThie 1 KPyroBbIe AUATPAMMBL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPAMHATHOM INIOCKOCTH TOYKH U
[paxtudeckas pabora «Iloctpoenne ¢burypsl 1o 3aJaHHbIM KOOpAMHATaM, HAXOAUTb KOOPIUHATHI
JIAarpaMmm». TOHCK.
PerieHue  TEKCTOBBIX  3aJad,  COAEPKAIMX  JIAHHbIE, | 1MTATh CTOI0YATEIC u KpYT'OBbIC Anarpammel,
MPE/ICTaBJICHHBIC B TAOJIMIIaX U HA TUarpaMMax. HHTEPIPETHPOBATh AQHHBIC, CTpOUTH cToN0UATEIC
quarpammel. McnoJb3oBaTth MHGOPMALMIO, NIPEICTABICHHYIO
B Ta0IMIIax, HA Juarpammax Jjsl pelleHus TEKCTOBBIX 3ajad U
3aJ1a4 U3 peaybHOM KU3HHU.
Harasanas IIpsamoyeonvubill napannenenuned, Kyo, npusma, nupamuda,|Pacmo3naBaTh Ha  4yepTekax, pHUCYHKaxX, ONHCHIBATH
reomMeTpus. KOHyc, — yunumop, wap u  cepa.  Hzobpadicenue|nmpamMuay, Tpu3My, IWIKHAP, KOHYC, MIap, H300pakaTh UX OT
Durypsi npOCMPAHCMEEHHbIX Queyp. Ipumepur Pazéépmok | pyKd, MOAeJMPOBATh U3 OyMmaru, MJacTUIMHA, MPOBOJOKH U

B MPOCTPAHCTBE
(9 )

MHO202PAHHUKOS, L;wzum)pa U KOHyca.

IIpakmuyeckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUyp».
Ilonamue 00véma; eOuHuyvl uzmMepeHus o00OvEMA.

Mmooenen

O6vém

NpAMOY20JIbHO20 napaieienunedd, Kyoa, popmyivl 0o6véma.

Ip. ¢ Hanpasistomeil nomomplo. IlpuBoanTs mnpuMepsI
00BEKTOB OKPY’KAIOIIEr0 MHUpPA, UMEIOIMX (POPMBbI HAa3BAHHBIX
Tel.

Hcnoab30BaTh TEPMHMHOJIOTHIO: BeplUIMHA, pedpo, TpaHb,
OCHOBAHUE, BBICOTA, PAJINYC U AUAMETP, pa3BEPTKA.

N3yuyaThb, UCHIONB3Yys SKCIEPUMEHT, HAONIOJICHHE, U3MEpEHUE,
MOJICJINPOBAaHUE, B TOM YHCIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BHISIBJAATH CXOACTBA M Pa3IH4MA:
MEXJy MUPaMHUJION M MPU3MOH; MEXy UINHAPOM, KOHYCOM U
L1apOM.

PacnosHaBath pa3BEPTKU Mapajulienenuiena, Kyba, NpU3MBbl,
MUpPaMU/JIbl, KOHYCa, IWINH/PA; KOHCTPYHPOBATh JIaHHBIE Tela
U3 Ppa3BEPTOK, CO3/aBaTb MX MOJEIHM C HaIpaBJISIOIEH
ITOMOUIBIO.
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Co3gaBaTh MOJeIHM NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTHIIMHA U Jp.) C OIIOPOM Ha aIrOpUTM y4eOHbBIX
JICHCTBHM.

N3mepsaTs Ha MojeJNsiX: JUIMHBI pEOEP MHOTOTPAaHHUKOB,
IaMeTp mIapa.

Boruucasats 1no  ¢opmyiaam: 00bEM  NPSAIMOYTOJIHHOTO
napajuiesienunena, Kyoa; HCIOJIb30BaTh €JUHULBI U3MEPEHUs
00bEMa; BBIYUCIAATH OOBEMBI TEJN, COCTABICHHBIX M3 KyOOB,
napajuiesIenUIe0B; pemaThb 3a4a41 C PEeaJlbHbIMU JAHHBIMU C
OIIOPOIi Ha CIIPABOYHYIO MH(POMAIIHIO.

IMoBTOpEHUE,
00001IEHME,
CHCTeMATU3 AU
(20 v)

[ToBTOpEeHNE OCHOBHBIX MOHSITHUH M METOIOB KypcoB 5 u 6

KJIACCOB, 0000IIEHNE M CUCTEMATH3aIIMS 3HAHUH.

BbrunciasiTh 3HaueHUS BRIPAXKEHUM, COJIEpKaAINX HATypaJlbHbIE,
Lenble,  TOJOXKUTEIBbHbIE M OTpPULATEIbHBIE  YHUCIA,
OOBIKHOBEHHbIE M JIECATUYHbIE  JOpOOW,  BBINOJHSATH
npeoOpa3oBaHus 4MCeNl M BBIPAKEHUHM MpU HEOOXOIMMOCTH C
HaIPaBIIIOLEH TTOMOILBIO.

Bb10upaTh cniocod cpaBHEHUs YKCENl, BBIYUCICHUN, IPUMEHATh
cBoiicTBa apudMeTHuecKux JeHCTBUH Ui paluOHaIM3alUU
BBIYMCIICHUM.

PemaTh mpocreiimume 3a1a4u U3 peajgbHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUsl U1 pPELIeHUs 3ajad M3 Jpyrux
MIPEIMETOB.

Pemats npocreiimue 3a1a4u pasHbIMH CIIOCO0aMHU.
OcyumiecTBAATE CAMOKOHTPOJb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUMN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 'OAAM OBYYEHUS)
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7 xaace (e menee 102 )

Ha3zpanue
pasaena (TemMbl)
Kypca (4uciio

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AKOIINXCS

4acoB)
Yucaa u [TonsiTHE palMOHATIBHOTO YUCIIA. CucremMaTu3upoBaTh " odoramarb 3HAHUSA 00
BbIYMCJICHUS. ApudmeTndeckne AeUCTBUS C PALIMOHAIBHBIMY YHCIIAMHU. OOBIKHOBEHHBIX U JAECSITUYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, yIoOpsI0YMBaHUE PALMOHAIBHBIX YHCEI. CpaBHUBATH M YNOPSA0YUBATH APOOHU, IPeoOPa30BbIBas MPU
qmncaa Crenenb ¢ HaTypaJlbHBIM ITOKA3aTEIEM. HEOOXOAMMOCTH  JIECSATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 4) Perienne OCHOBHBIX 3aja4y Ha JAPOOH, MPOLECHTHI U3 PEalbHOM | OOBIKHOBEHHBIE B JIECATUYHbIC, B YACTHOCTH B OECKOHEUYHYIO

IIPAKTUKH.

IIpyu3Haku  [E€IUMOCTH,  PA3JI0KEHUs
HaTypaJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH. [Ipsimas
[IPONOPLUUOHAIBHOCTH.

Ha MHOXUTCIIN

" obOpartHas

JIECATUYHYIO JPOOB.

IIpumensaTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BbIYNCJIEHUS] 3HAYEHUH TPOOHBIX BBIPAKEHUI, COIEepKAIINX
OGLIKHOBGHHBIG u JCCATUYHBIC I[p06I/IZ 3aMCHATH npu
HEOOXOAMMOCTH  JECATUYHYIO JpOoOb  OOBIKHOBEHHOM W
OOBIKHOBEHHYIO JIECSTUMHOM, MPUBOANTH BBIpaXKEHUE K dopMe,
HauOoyiee ymOOHOW JUIsl  BBIYMCIICHHH, MpeoOpa3oBHIBATH
I[pOGHI:Ie BBIPAKCHUA HAa YMHOXCHUC U ACICHUC NCCATHYHBIX
IpoOel K JEeHCTBUSM C LETBIMH YuciIaMu (TIpU HEOOXOAMMOCTH
C HaIpaBJISIONIEH TOMOLIBIO).

IIpuBoauThL 4YMCI0BBIe U OYKBeHHbIe NPHUMEPbI CTCIECHU C
HAaTypaJIbHBIM I1IO0Ka3aTCJICM, O6’I)$ICH$I$I 3HAUYCHUA OCHOBAHUA
CTETIEHU M TOKa3aTelssl CTeINEeHU, HaXOIUTh 3HAUCHUS CTereHei

Bua o’ (a — nr060€ panMoHaANIBbHOE YHCIIO0, 1 — HATypalbHOE
YHCJIO) C OTIOPOM Ha CIIPABOYHYIO MH(GOPMAIIHIO.

I[loHuMaTe CMBICT 3amUCH OOJBLIIMX YHCeI C IOMOIIbIO
AeCATUYHBIX Apo0deii U creneHel uyncaa 10, npuMeHsATs UX B
peajibHbIX CUTYalMsX.

IIpuMeHSITH TPU3HAKK JICTUMOCTH, PA3I0KECHUS HA MHOKHUTEIU
HATYpaJbHBIX YHCEI.

Pemiath  mpocreiilime 3ajauM  HAa  YacTH, TMPOIICHTHI,
MIPOTIOPITNH,
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Ha HaxoXIeHHe ApoOu (IIPOICHTa) OT BEIMYUHBI M BEITHMYMHBI
mo e€ npobu (mpoueHTy), apodou (TpoIEeHTa), KOTOPBIH
COCTAaBJIIET OJHA BeiduuuHa oOT Jpyroil. I[lpuBoamTH,
pa30upaTh, OLEHUBATDH PA3INYHBIC PEIICHUS, 3aIUCH PEIICHUHN
TEKCTOBBIX 3a7a4.

Pacno3HaBaTh M OO0BSCHATH, ONHUPAsCh HA OIpPEICICHHS,
OpsIMO  MIPONIOPIIMOHAIIBHBIE W OOpPaTHO MPOIMOPIIHOHAIBHBIC
3aBHCHMOCTH MEXIY BEIMYMHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH W3 peallbHOTO MHpa, W3 JPYIHX Yy4eOHBIX

IIPEIMETOB.
Pemarp npocrelinie NpaKTHKO-OPHEHTHPOBAHHBIC 3a4a4u
Ha  JIpo0M, TpPOUEHTHI, TNPSAMYI® U  O00OpaTHYIO

MNPONMOPUHHOHAJIBHOCTH, ITIPONMOPIIUHA.

Aaredpanyeckue
BBIPpAKeHUs
(27 9)

bykBeHHbIe BolpakeHus. [lepeMenHble. JloITyCTUMBIE 3HAYCHUS
nepeMeHHbIX. POpMyIIbL.

ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, pacKphITHE CKOOOK
U TIPUBEJIEHUE MOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHU C HATYPAJIBHBIM [T0KA3aTEJIEM.
MHorousneHs!. CrnoxeHue, BBIUNTAHUE, YMHOXCHHE
MHOrOwIeHOB.  DopMyJibl  COKPAIEHHOIO  YMHOKEHHS.
Pa3no)xeHrne MHOrO4JI€HOB Ha MHOYKUTEIIH.

OBaanerb Ha 0azoBOM YPOBHe anreOpanveckoi
TEPMUHOJIOTHEH W CHMBOJIMKOH, NMPHMEHSITh ¢€ B Ipolecce
OCBOCHHUS yueOHOT0 MaTepuaia.

Haxoauth 3HadYcHWs] OYKBCHHBIX BBIPAKCHHU TPHU 33JaHHBIX
3HAYEHUSIX OYKB; BHITIOJTHITH BRIYUCICHUS TIO (DOpPMYyIaMm.
BbInoHATHL TpeoOpa3oBaHus IENIOT0 BHIPAKEHHUS B MHOTOWJICH
MIPUBEICHUEM TI0JTOOHBIX CJIATaeMBIX, PACKPBITHEM CKOOOK.
BbINOHATH yMHOXKEHHE OJHOWICHA Ha MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWICH, MPUMEHsITh (HOpMyIbl KBajpaTa
CYMMBI M KBaJpara pa3HOCTH C OIOpPOM Ha CHPaBOYHYIO
nHpopMaIuio.

OcyuiecTBJIATh Pa3jI0KEHUE MHOTOUICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEIS, TPAMEHEHHS
dopMysBl  pasHOCTH  KBaJpaToB, (OpMyN  COKpaIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIIPAaBOYHYIO WH(POPMAIIHIO.
IIpumensite 1peoOpa3oBaHME MHOTOUWIEHOB [UIS pELICHUs
pa3IMYHBIX 3a/lad U3 MAaTEeMAaTHUKH, CMEXHBIX MPEIMETOB, U3
peanbHOU NPAKTHUKU.

3HAKOMHTHCS € HCTOPHEI Pa3BUTH MATEMATHKH.
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YpaBHenust
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, npaBuia
PaBHOCUJIBHOCTh YPAaBHEHUU.
JIuHeitHoe ypaBHEHHE C OJIHOW NMePEMEHHOM

[IEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEeHUN. Pemenne 3anau
C IOMOLIBIO YPAaBHEHUM.

Jlunelinoe ypasHneHue ¢ 08yMA NEPEMEHHbIMU U €20 2PAPUK.
Cucrema ByX JIMHEWHBIX YPaBHEHUU C JABYMs [EPEMEHHBIMH.
Pemenne cucteM ypaBHEHH CIOCOOOM TIOJICTAHOBKU W
CIOCOOOM CIIOKEHHUS.

npeodpazoBaHus ypaBHEHUS,

Pemats nuHEiHOE ypaBHEHHWE C OJIHOM IEPEMEHHOI,
NpPUMeEHAsd NMPaBHJIA IEPEX0Ja OT HCXOJHOTO YpPaBHEHMS K
paBHOCUIIBHOMY eMy Oosiee mpoctoro Buja. IlpoBepsiTh,
SBJISIETCS JIX KOHKPETHOE YMCII0 KOPHEM YPABHEHUS.

ITonOupars npuMepsl Map 4YKCEN, SBISAIOLMIMXCA PEIICHUEM
JMHENHOIO YpPAaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouTh B KOOPAWMHATHOM IIJIOCKOCTH TpaduK JHUHEHWHOTO
YpaBHEHHSI C JBYMs IEpPEMEHHBIMH (P HEOOXOAMMOCTU C
UCIIOJIb30BAaHUEM CMBICIIOBOM OMOPBI); MOJB3YACh IpadukoM,
NPUBOAUTH IPUMeEPbI PELICHUS YPABHEHMSL.

HaxoauTs pemieHue CHUCTEMBI ABYX JIMHEHMHBIX YPaBHEHUU C
JIBYMslI TIEPEMEHHBIMH C OINOPOH Ha aNrOpUTM Y4YeOHBIX
nerctBuil. CocTaBisiTh M peliaTh YPaBHEHUE WM CUCTEMY
YpaBHEHUH 110 YCJIOBHMIO 33Jladd, WHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJaud IMOJYYEHHBIM pe3ysbTaT C
OIOPOM Ha BOIPOCHBIN ILIAH.

Koopaunatsi
U rpauKH.
DOYyHKIUHA
(24 v)

Koopannara Toukn Ha npssMoi. YHCI0BBIE IPOMEKYTKH.
PaccrosiHne Mexny 1ByMsl TOUKaMH KOOPAMHATHOMN NPSMOM
[IpsimoyronbHas cucTeMa KoopuHaT Ha miockoctu. [Ipumepsl
rpa¢uKoB, 331aHHBIX (hopMynamu. UTeHne rpaKoB peabHbIX
3aBUCUMOCTEHN.

[Tonsatue Qynkuun. I'papux ¢ynkumu. CBolcTBa (QyHKIHUIA.
Jlunetinas  ¢ynkumsa.  Iloctpoenune rTpadmka JTUHEHHON
¢byskuuu. I'papuk pynkmmn y = kx + b.

H3o0paxars Ha KOOPJAMHATHOU IPSAMOM TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX HA alreOpanyeckoM s3bIKe.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH TI0 33JaHHBIM
KOOpJIWHATaM; CTPOUTH TI'paUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJlaMH, B TOM YHUCJE C MOMOLIbI LU(POBBIX
nabopaTopHid.

I[IpumensiTh, H3y4yaTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpaduyuecKkuii crocod MnpencTaBleHus U aHATN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaInu.

OcBanBaTh Ha 6a30BOM YpPOBHE NOHATHE (PYHKLMH, OBJIACBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUECH.

Pacno3naBarth nuHElHY0 QyHKIMIO y = kx + b, omuchbIBaTh
e¢ CBOMCTBA B 3aBUCUMOCTH OT 3HaueHUil K03 duiueHToB k u b
(ip1 HEOOXOUMOCTH C OTTOPOM Ha AITOPHUTM TPABUIIA).
Crpouts rpadguku TMHEHHON QyHKIMH, QyHKUUU y = kx + D
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Hcnoab3oBath HU(pPOBbIE PeCYPChl Ul IOCTPOCHUS
rpaduKoB (PyHKIUI U U3yUEHHs UX CBOMCTB.

ITpuBOIUTE MpUMEPBI JIMHENHBIX 3aBUCUMOCTEH B PEAIBHBIX
nmponeccax U sBJICHUAX.

IToBTOpPEHME
M 00001IeHHEe
(6 9)

[ToBTOpEHME OCHOBHBIX MOHSATUM W METOJOB Kypca 7 Kiacca,

0000111eHNE 3HAHUH.

BbiOnparh, mNpPHMEHATH CHOCOOBI  CPAaBHEHUS  YHCEIl,
BBIYMCIICHU, npeoOpa3oBaHuil  BBIPAXKEHUH,  pELICHUS
YpaBHEHUH IpU HEOOXOIUMOCTH C HANPaBJISIOLIEH TOMOILBIO.
OcylecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMbBIX JACUCTBUHA U
CaMOTIPOBEPKY pe3yJibTaTa BBIYMCICHUN, TIPeoOpa3oBaHUM,
MMOCTPOEHU.

Pemate npocreiimue 3ag1a4m U3 peaIbHON KU3HH, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA pELICHUd 3aJad U3 JPYrux
IIPEAMETOB.

Pemate mnpocreiilie TEKCTOBbIE 3a/a4M, CPABHUBATD,
BBIOUPATH CIOCOOBI PELICHMS 3a1a4H.

8 ki1acc (e menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe conep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘{alOHII/IXCH

4acoB)
Yucaa u KBagpartueiit kopenb u3 uncna. l[lonamue 06 uppayuonaivrom | @opMyJHMpoBaTh OnpeeeHle KBAJIPAaTHOIO KOPHS U3 YHUCIa,
BbIYHCJICHHS]. yucne. JlecamuyHnvle NPUOTUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS NPH HEOOXOJUMOCTH C
KBaaparubie Heticmeumenvhvie uucna. Cpasnenue Oelicmeumenbhsbix Yucesl. |BU3yalbHOU OIOPOM.

KOPHHU

Apudmernueckuil KBaJpaTHbII KOPEHb.

HpI/IMeHﬂTb onepanrio M3BJICYCHHUA KBAAPATHOI'O KOPHA U3
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(1549) VpaBHeHue Buga x° = a. qucia, HCMOJb3Ys IPU HEO0XO0AUMOCTH KAJIBKYJIATOP.
CaoiicTBa apu(pMETHIECKIX KBaJIpaTHbIX KOpHEH. | OneHuBaTh  KBAagpAaTHBIE KOPHU LEIBIMA  4YHCIAMH WU
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAXKECHHH,  COAEPIKALIUX | AECATUYHBIMU APOOSIMHU.
KBa/IpaTHbIE KOPHHU. CpaBHHUBAaTL M YNOPSAOYMBATL  pAalMOHAIbHBIE U
UPPALMOHAIIBHBIE YHMCIIA, 3aIIMCAaHHBIE C TIOMOIIBIO KBAJPAaTHBIX
KOpHEW IpH HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.
HccnenoBatpy ypaBHEHUE x2 = @, HaxoOuTb TOYHBIE U
npubnKEHHBIE KOpHU 1Tpu a > 0.
HccaenoBarb, CcBOMCTBA KBQJAPATHBIX KOPHEH, MPOBOJA
YHCJIOBBIE JKCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJIbKYJATOPA
(koMIIBIOTEPA).
IlpumeHsaATs cBOMCTBA apH(MeTHYECKHMX KOpHeH 14
npeodpa3oBaHMs BbIPAKECHUI.
BbinosHATL mpocreiilmue mNpeodOpa3oBaHUSl  BBIPAXKCHUI,
CoJiepKalllMX KBaJpaTHbIE KOPHU. BplpakaTb NnepeMeHHbIE W3
TEOMETPUUYECKHUX M (pu3ndeckux GopMyI MPU HEOOXOIUMOCTH C
OIIOPOM Ha NPABUIIO.
BoruncaaTh 3Ha4eHHUs1 BBIPA)KCHUN, COIEPKALINX KBaJpaTHbIE
KOPHHM, UCIIOJIB3YS IPU HEOOXOTUMOCTHU KaJBKYJISITOP.
Hcnonb3oBaTh B XO0A€ pelIeHUs 3a4ady  dJIEMEHTapHbIE
NPEJCTAaBICHUSA, CBS3aHHBIE C MPUOTMKEHHBIMU 3HAUYCHUSMU
BEJIMYHH.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHA MATEeMaTHKH.
Yucaa u Crenens ¢ nenbiM nokasareneM. CtangapTHas 3anuch yucia. | PopMyaupoBaTh onpeeleHHe CTEIICHH C LIEJIbIM MToKa3aTeleM
BBIYHCJICHHS. Pa3zMepbl 00bEKTOB OKPYXKAIOIIEro Mupa (0T 3JIEMEHTAapHbIX | (IIPU HEOOXOIUMOCTH 110 BU3YaJIbHOM OMOpe).
Crenenpb YaCTHI] 10 KOCMHUYECKHX OOBEKTOB), IITUTEIHLHOCTH TporieccoB | [IpeacTaBiasATh 3amuch OONBIIMX W MAJIbIX YHCET B
¢ HeJIbIM B OKPYXaroIleM MUPE. cranzapTHoM Buzae. CpaBHMBaTh 4YuCla U BEJIMYUHBL,
nokasareJjieMm CBONCTBA CTENEHH C LIEJIBIM I10KA3aTEIEM. 3anycaHHbIe ¢ UCIONIb30BaHueM cTenenu 10.
(7 9) Hcnonb3oBars 3amMCh YKHCEN B CTAHAAPTHOM BUAE A

BBIPQKEHUS Pa3MEpOB OOBEKTOB, JUIMTEIBHOCTH MPOIECCOB B
OKpY’KaloIleM MUpe.
®opmMyIHpoBaTh, 3aMMCHIBATH B CHMBOJIHYECKOH (popme u
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HWIIJTIOCTPUPOBATL IIPUMEPaAMHU CBOMCTBA CTCIIEHH C OCJIbIM

nokazareiaeM (Tpu  HEOOXOAMMOCTH C  HCHOJh30BAHUEM
BU3YaJIbHOU OTOPHI).
IlpumeHssTh CBOMicTBAa CTENEeHH Ui IpeoOpa3OBaHUS

BBIPOXKECHHM, COJEpXKAIIMX CTENEHU C LENbIM IOKa3aTeleM C
UCIOJIb30BaHUEM  CIPaBOYHON uHMOpManuu. BpINOJIHATH
AelCcTBUS C YHUCIIaMH, 3alMCaAaHHBIMU B CTAaHIAPTHOM BHUJC
(YMHOK€HUe, J1eJIeHre, BO3BEICHUE B CTEIICHB).

Auaredopanyeckue | KBanpaTHeiii TpéxuieH. PasznoxeHue kBaJpaTHOro Tpé€xwieHa | PacmosHaBaTh  KBaJpaTHbIM  TPEXWIEH,  yCTaHABIMBATh

BbIpaKeHUsl. Ha MHOYUTEIIN. BO3MO’KHOCTB €TI0 Pa3jI0KEeHHsI HA MHOKUTEIH.

KBaaparubiii PackiaabiBaTh Ha MHOKHTEJIHM KBAJPAaTHBIM TPEXWIEH C

TPEéXwieH HEOTPUIIATEIILHBIM JTUCKPUMHUHAHTOM TPU HEOOXOIUMOCTH C

(S OIIOPOM HA AJITOPUTM IIpaBUIIA.

Aareopanyeckue | AnreOpanyeckast ApoOb. JlomycTuMble 3HaU€HUS IEPEMEHHBIX, | 3anucbIBaTh anreOpandeckne BeipakeHus. HaxoauThb o6macTph

BbIPAKECHUSI. BXOIAUIMX B  anreOpanyeckue BbIpaxkeHUs. (OCHOBHOE |ONpeaeaeHs palliOHAIBHOTO BhIPAKEHUS.

Anareépanveckasi | CBOWCTBO anreOpanyeckoit 1poou. CokpaieHue apooeii. BbINoJHATL YHCIOBBIE MOJCTAHOBKA W BBIYHMCJIAATH 3HAUYCHHE

ApooOL Cnoxenue, BBIYMTAHMUE, YMHOXEHHUE u JieJIeHre | JpoOH, B TOM YHUCJIE C TIOMOIIBIO KaJIbKYJISTOpA.

(15 v) anreOpandyeckux apobOeil. I[IpeoOpasoBanue BbIpakeHUi, | DOPMYJIHPOBATH OCHOBHOE CBOMCTBO aJireOpandeckoi a1poou u

coJiep>Kallnx anredpandeckue Ipoou. NPUMEHATH €ro JJIs IpeodpazoBaHus ApoOeH.

BoinmoaHaATh aeiicTBUSL C anreOpandecKuMH JpoOsSIMUA  TIpH
HEOOXOJUMOCTH C HampaBisomed mnomouibio. IlpuMeHars
npeoOpa3oBaHus BBIPAKEHUHN NJIsl pelleHus 3a1ad. Beipakarth
nepemMeHnble 13 Gopmyn (PuU3NYECKUX, TEOMETPUUYECKUX,
OIMHCHIBAIONINX OBITOBBIE CHUTYyallMHM) TPU HEOOXOJUMOCTH C
HaIpaBJISOLIEH TOMOILBIO.

YpaBHeHnus KBagpatnoe ypaBHenue. HenosHoe kBagpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBajJpaTHBIC YPaBHECHHMS.

U HEPaBEeHCTBA. dopMyna KOpHEW KBapaTHOTO ypaBHEHUA. Teopema Buema. |3anuchiBath ¢opMysy KOpHEH KBaJpaTHOTO YpaBHEHUS,

KBaaparubie Pemenune ypaBHeHU, CBOIAIMXCS K KBAPATHBIM. pemiaTh KBAQ/JPAaTHbIEe YPABHEHUS] — IIOJIHbIE M HETMOJHbIE (C

YPaBHEHUs [Tpocreiimme 1poOHO-paIlOHATBHBIE YPaBHEHUS. WCTIOJIb30BaHUEM CIIPABOYHON WH(POPMAIINN).

(15 4) Pemenne TekcTOBBIX 3amad ¢ NOMOWIBIO  KBaApaTHbIX | [IpoBoauTh  mpocTeiline  MCCJIeJ0BAHHMA  KBAJpaTHBIX
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YpPaBHEHUU.

YpaBHEHUU.

Pemath ypaBHeHusi, cBOASIINECS K KBAaAPAaTHBIM, C IOMOIIbIO
npeoOpa3oBaHWid M 3aMEHOM TMEepPeMEHHOW C Omopod Ha
QJITOPUTM MpaBUJIA.

HaOurogate ¥ aHAJIM3MPOBATBL CBSA3b MEXAY KOPHIMU H
K03 pHIIMEeHTaMU KBaJPaTHOTO YPaBHEHUSI.

Ipumenamo meopemy Buema ons peuieHus
3a0a4 (¢ ucnoav3oeanuem oopasya).

Pemath TekcTOBBIE 3aJauM aIreOpanyeckuM CIIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIOBHUS 3aJaud K
anredpanveckoidl MOJENN MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOJUMOCTH C  HalpaBJSIONIed TOMOIIbIO);  pellaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCSI ¢ HCTOPHEi Pa3BUTHSI AJITeOPHI.

YpaBHeHust JluneiliHoe ypaBHEHHE C JIByMs IMEPEMEHHBIMHU, €ro Tpaduk, | PacmosnaBaTh nuHElHbIC YpaBHEHUS C BYMS ITE€PEMEHHBIMHU.
U HEPpaBeHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHU B 1I€JIBIX YHCTaX. Crpouth rpaduku IHUHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Perrenne cucreM JBYX JIMHEHHBIX YpaBHEHHH C JBYMs |HMCHOJIB3Ys LHGPOBbIe pecypebl (P HEOOXOJUMOCTH C
YPaBHEHUIl nepeMeHHBIMH. [IprMepsl  pelleHus CUCTEM HEJMHEHHBIX | OTIOPOM Ha alrOpPUTM Y4eOHBIX ACHCTBHIA).
(13 v) YpPaBHEHUH C ABYMS IEPEMEHHBIMH. PasimmyaTe napajuielbHbIE U MIEPECEKAIOIUEcs MPSIMBIE IO UX
I'pagpuueckas  unmepnpemayusi  ypaemenus ¢  08YMs|yPABHEHHSM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08YMS NePeMEeHHbIMU. Pemiate cuctembl [ABYX JMHEHHBIX YpaBHEHUU C JBYyMs
Pemenne TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO CUCTEM YPaBHEHUH. MIEPEMEHHBIMU MOJICTAHOBKOU U CIIOKEHHUEM.
Pemiate npocreiiimme CucTeMbl, B KOTOPBIX OJTHO U3 YPaBHEHUN
HE SIBIIICTCS] TMHEWHBIM IIPU HEOOXOTUMOCTH C HANpPaBIIAIONICH
MTOMOILBIO.
Ilpueooumsv  cpagpuueckyio  unmepnpemauuio  peuleHusl
VPasHeHust ¢ 08yMs NepeMeHHbIMU U CUCTEeM YPABHEHUlL C 08 M3
nepemeHHbIMU.
Pemats TekcTOBBIE 32/1a4H ANTeOPAMYECKUM CITIOCOOOM.
YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

U HepaBEHCTBA.

HepasenctBo ¢ ogHOM niepeMeHHoi. JInHeliHbIe HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPJAMHATHOMN IPSIMOM.
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HepaBencTBa
(12 9)

OJIHOM TepeMeHHOM W uxX pemeHre. CUCTEMbl JTMHEUHBIX
HEPAaBEHCTB C OJHOW IIEPEMEHHOM U UX pEILIEHUE.
N3o0paxenue pemeHus: TMHEHHOTO0 HEPABEHCTBA U UX CHUCTEM
Ha YMCIIOBOM MPSAMOM.

IIpuMeHsATHL CBOCTBA HEPABEHCTB B XO/I€ PEIICHHUS 3a/ay.
Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW,
n300pakaTh peleHre HEPaBEHCTBA HA YUCIOBOW MPSAMOIA.
PemaTh cucteMbl JIMHEHHBIX HEPABEHCTB, N300pakaTh pelieHue
CUCTEMBl ~ HEPaBEHCTB  HAa  4YHUCJIOBOM  MNpPAMOW  IpH
HEOOXOIMMOCTH C BU3YyaJIbHOW OTOPOIA.

DYyHKUMUH.
OcHoBHBIE
NOHSATHS
(5 4)

[Tonstue ¢ynknuu. O61acTh ONpEENeHNUsS U MHOKECTBO
3HaYeHu# QyHKIuU. CriocoObl 3a1aHus PyHKIUI.

I'padux ynkmuu. CBolicTBa (QyHKIIMU, UX OTOOpaKCHHE HA
rpaduke.

Hcnoab3oBaTh  (QYHKUMOHAJIbHY0  TEPMHHOJIOTHIO W
CHMBOJINKY.

BoruucasTs 3HavYeHus QyHKIMHA, 3a1aHHBIX QopMynaMu (ipu
HEOOXOJUMOCTH HCHOJIb30BaTh KAJBKYJSITOP); COCTABJISATH
Ta0JIMUbI 3HAYEHUH QYHKIIUH.

CTpouTh N0 TOYKaM rpaguku GyHKIUH.

OnuceiBath cBolicTBa (QYyHKIMU HAa OCHOBE €€ rpaduyeckoro
MpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HaIpaBJsolen
MTOMOUIBIO.

Hcnoab3oBaTh  (QYHKUHMOHAJIbHYIO  TEPMHHOJIOTHIO W
CHMBOJINKY.

HccaenoBare mnpuMepbl rpauKoB, OTPAKAIOUIMX peallbHbIE
npoueccel U siBieHus. IlpuBoguTh NMpUMeEpbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMH CBOMCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHbIE MPOTPAMMBbI ISl TIOCTPOECHHUS
rpaduKoB (PyHKIUI U N3yUyeHHs UX CBOICTB

DYyHKUMH.
Yucaosbie
GyHkuun
(9 )

Urenne wu mnoctpoeHue rpadukoB ¢yHkuuid. [Ipumeps
rpaduKoB (PyHKIUH, OTpasKaIOIIUX peabHbIE MPOLIECCHI.
@OyHKIMK,  ONUCHIBAIONINE  TPSAMYID W OOpaTHyIo
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['nnepboa.
I'paduk QyHKIMHU Yy = X

Oyukiuu y = x°,y = X,y = \Jx,y = k,; epaghuueckoe

peuienue ypasHeHuti u cucmem ypagHeHuu.

Haxoauthb ¢ noMombio rpadpuka QyHKIUN 3HAU€HHE OJHOM U3
paccMaTpUBAEMBIX BEIMUYMH I10 3HAYEHUIO APYTOil.

B HecnoxHBIX ciydasx BbIpaxaTh GOpMYJIOH 3aBHUCUMOCTH
MEXly BEJIMUNHAMHU.

OnuceiBaTh XapakTep W3MEHEHMsSI OJHOW BEIUYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYroi

PacnosnaBate Buabl u3ydaeMblx (yHkiuil. IlokasbiBaTh
CXeMaTH4YeCKH TI0JIO)KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpagukoB (GyHKIM BUga: y = x°, y = X7,
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y= T =k
Hcnoab3oBath PyHKIHOHAIBHO-TPA(HYECKUE
NPeACTABJICHHS JIUIS PELICHNS] U UCCIIEI0OBaHNs YPaBHEHUN 1
CHUCTEM ypaBHEHHI.

IIpumensiTe 1M@pPOBBIEe pecypchl A NOCTPOEHUS rpaduKoB
GyHKIHA.

IToBTOpPEHME
H 00001IeHIe
(6 9)

[ToBTOpEHNE OCHOBHBIX TOHATHUM M METOJO0B KypcoB 7 M 8
KJ1aCCOB, 0000IIIeHIE 3HAHU.

IlpumMeHAT, cHmOCOOBI CPAaBHEHUSI UUCEN, BBIYUCICHHH,
peoOpa3oBaHuil BIPAXKEHUM, pellIeHUs] ypaBHEHUH.
OcymecTBaATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUHA U
CaMONPOBEPKY pe3yJibTaTa BBIUHUCICHUN, TpeoOpa3oBaHUM,
IIOCTPOEHUN.

Pemiare 3agayM M3 peaJbHOM  KM3HH, INPHUMEHATH
MaT€MaTHYECKUE 3HAHUA JUIS pEHIeHUs 3aJad W3 JIpYTux
MIPEAMETOB.

Pemath TexkcToOBBIE 32]a4H, CPAaBHUBATh, BHIOUPATH CIIOCOOBI
peLIeHns 3a1a4H.

9 kjacc (He meree 102 u)

HazBanue
pasaesa (TemMbl)
Kypca (4ucj10

OcHoBHOE€ CoAECpKaHuEe

OcHoBHbIE BHABI 1eSITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
Yucaa n PaunonaneHble uncna, uppayuonanvHvle uucia, Koneunvie u|Pa3BUBaTHL NpeACTaABJEHMS O 4YHUCIAX: OT MHOXECTBa
BbIUNCJIEHHS. beckoHeuHvle oecsimuynbie opoou. MHnoowcecmeo | HaTypalbHBIX YUCEN 10 MHOYKECTBA I€UCTBUTEIbHBIX YHCEIL.
JlelicTBUTEIbHBIE | Oelicmeumenvublx  uucen,  oelicmeumenvhvie yucia Kax|(O3HAKOMHTBCS c BO3MOXHOCTBIO MIpeICTaBIICHUS

qyucJjaa

beckoneuHvle Decamuynvle Opodu. BzaumHo o0HO3HAUHOE

JEHCTBUTEIIPHOIO YHCIIa KaK OCCKOHEYHOM JIECATUYHOMN I[p06I/I,
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9 v) coomeemcmeaue  MexHcoy MHONCECMBOM  OeUCmeumelbHblX | IPUMEHATh JECATHYHbIE NPUOMIDKEHUS paIlMOHATBHBIX U
yycen u MHONCECMBOM MOYEK KOOPOUHAMHOU NPAMOII. MPPALMOHAIIBHBIX YHCEN.
CpasHenue  Oelicmsumenvuvlx — uucel, apugmemuueckue|3anucviéams, cpagHueamo u ynopaoouugamo
oeticmeusi ¢ 0etucmeumenbHbIMU YUCTAMU. OelicmsumenvHble YUCd.
[Tpubnmxénnoe 3HAYEHHE BEJINYUHBI, TOYHOCTH | BBIOJIHATB, CcOYeTass YCTHbIE U IHCbMEHHBIE MPHUEMBI,
npubnmxenus. Oxpyriaenue uucen. llpukuaka u oneHka | apuMeTHYecKHe JeMCTBUS C PAlMOHAIBHBIMA YHCIIAMM,
Pe3yAbTAaTOB BBIYUCICHUN. HAXOAUThb 3HAUEHUS CTENEHEW C LEJbIMU IOKAa3aTelsIMU H
KOpPHEW; BBIYMCJIATH 3HAYCHUS! YUCIOBBIX BBIPAKECHUH.
IMosyunTh mnpeacTraBjieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
qucell B IPaKTUYECKOM 1€ATEIbHOCTH YEI0BEKa.
AHAJIM3MPOBATHL W [€JaTh BBIBOABI (IOCJAE COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPUOIMKEHUS JCHCTBUTEIHHOIO UHCIa
IIPU PELICHUH 3ajau.
OKpyrisiTh JEHUCTBUTEIBHBIE UYWCIA, BBINOJHATH NMPUKUHAKY
pe3yabpTaTa  BBIYMCICHHUW, OLEHKY 3HAYEHWH  YHUCIOBBIX
BBIPAKCHUM.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTHSA MATEMATHKH.
YpaBHeHnus JInnelinoe ypaBHeHue. Pemienne ypaBHEHNM, CBOISAIIUXCS K OcBauBaTh, 3aNOMHMHATHL W NPHMEHATH Trpaduyeckue
U HEPaBEeHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH yYpAaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenust KBanparHoe ypaBHeHue. Perienuve ypaBHEHHW#, cBOASIMXCS |(IpH HEOOXOIMMOCTH C ONOPOM Ha aluropuT™M y4eOHbBIX
¢ OTHOM K KBaJJpaTHbIM. bUKBaipaTHbIC YpaBHEHUS. JENCTBUI).
nepeMeHHOH Ilpumepvl  pewenuss ypasnenuii mpemveti u yemeépmotui | PacmosHaBaThb 1enbie U JpOOHBIC ypaBHEHUS.
(14 4) cmeneneu pasziodceHuem Ha MHOICUMENU. Pemiate JiMHeiiHbIe W KBA/JpaTHbIEe YPABHEHHUSI, YPaBHEHUS,
Pemenue npoOHO-paliMOHATEHBIX YPABHEHUIA. CBOJAILIMECS K HHUM, MpoCTellIne ApoOHO-paloHaIbHbIE
Pemennie TeKCTOBBIX 33724 aareOpanyecKuM METOIOM. YpaBHEHHUS.
IIpeanaraTs BO3MOXHBIE CIIOCOOBI PEeIICHHsI TEKCTOBBIX 3a/a4,
o0cy’k1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pPa3HbIMU
crocobamMu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTHUS MAaTEMaTUKHU
YpaBHenust JluneitHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU U ero rpaduk. | OcBauBaTh H MPUMEHSITh MPUEMBI PEIICHUS CUCTEMBI JIBYX

U HepaBEHCTBA.

CucrteMa IByX JUHEUHBIX YPAaBHEHUH C JBYMsSI IEPEMEHHBIMU U

JIMHEWHBIX ypaBHCHI/II\/’I C IBYMA NICPEMCHHBIMU U CUCTCMbI JIBYX
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CucreMbl

e¢ peuenue. Pemenue cucreMm IByX ypaBHEHHM, OAHO U3

ypaBHeHHﬁ, B KOTOPEIX OJHO YPABHCHUEC HE ABJIACTCA JIMHEHHBIM

YPaBHEHUi KOTOPBIX JINHEMHOE, a IPyroe — BTOPOM CTEIICHHU. (o BU3yaJIbHOM OmOpe).
(14 v) I'paduueckas uHTEpHIpeTaLUs CUCTEMBI YpaBHEHUH ¢ [ByMsa | Mcmoab30BaTh (QyHKIMOHAIBHO-TpadUIecKre MpeCcTaBICHUS
[IEPEMEHHBIMHU. JUIS pellieHUs] ¥ UCCIe{0OBAHUS YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3aj1a4 alredpanyecKum crocoooM. AHAJIM3MPOBATH TEKCTHI 3a/1a4, pellaTh UX alreOpandyeckum
CIIOCOOOM: MePeX0UTh OT CIIOBECHOH (HOPMYITHPOBKHU YCIOBHS
3aJlauM K anredpandeckor MoJIel MyTEM COCTABICHUS CUCTEMBbI
YpPaBHEHUI; pelaTb COCTABJICHHYIO CHCTEMY YPaBHECHMII;
HHTEePIPETHPOBATH PE3YyJIbTAT.
3HAKOMMTBCS € MCTOPHE pa3BUTHSI MATEMaTUKU
YpaBHeHnus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anuchIBaTh, IOHUMATh, HWHTEPIHPETHPOBATH
U HEPaBEHCTBA. JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX PEIICHUE. | HEPaBEHCTBA; MCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBeHncrBa Cucrembl JTUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BIMoJIHATH mpeoOpa3oBaHus HEPABEHCTB, HCMOJIB30BATH IS
(16 v) peLeHue. npeoOpa3oBaHMs CBOMCTBA YHCIIOBBIX HEPABEHCTB.
KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE. Pacno3naBarth JMHEHBIEC U KBaJAPaTHBIE HEPABEHCTBA.
I'paduueckas  wHTEpHpeTanusi HEpaBEHCTB W CHCTeM | Pemiarh  JMHEiiHbIC  HEpaBEHCTBA, CHCTEMbI  JIMHCHHBIX
HEPaBEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOLIUX KBAJIPaTHOE
HEPABEHCTBO, U peIIaTh UX; 00CYKAATh I1OTYUEHHbIE PELICHMSL.
H300paxkarh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCJIOBOM IIPSIMOM, 3alUChIBATL PEIICHUE C IOMOIIBIO
CUMBOJIOB.
Pematp kBajpaTHbIE HEPABEHCTBA, UCIONb3Ys TpadudecKkue
MIPEACTABICHUS.
OcBauBaTh W NPUMEHATH HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOYyHKIUH KBagpartuunas ¢ynkuus, e€ rpadux u cpoiictBa. IlapabGona, | Pacmo3naBaTh BHIBI M3y4aeMbIX (YHKIUH; HITIOCTPHPOBATH
(16 9) KOOPJAWHATHI BEPIIMHBI TApa0O0IIbl, 0Ch CHMMETPHH MapadoiIbl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKEHUE Ha KOOPIWHATHOM

Crenennble QYHKIMM ¢ HATYPATLHBIMH TIOKA3aTENsIMK 2 U 3,
UX rpaduKu 1 CBOMCTBA.
I'paduku Gyskuuii: y =kx,y = kx + b,,y = ax’,y = ax’, y

=Vx,y =*

-
X

IUIOCKOCTH rpaukoB GpyHKIMM Buga: y = kx,y = kx + b, ,y

= ax’, y = ax,

Y = /X, ¥ = — B 3aBHCHMOCTH OT 3HAYeHHH KOd(P(OHUIUEHTOB;
X

OIMMCBIBATh UX CBOMCTRBA.

94




Pacno3naBaTth KBagpaTHuHyI0 QYyHKIHIO 110 opMyIIe.
IIpuBoauThL mnNpUMeEpPbl KBAJAPATHYHBIX 3aBUCHMOCTEH U3
peanbHOH JKNU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh 0COOCHHOCTH Tpaduka KBaJApaTHUHOM
Gynkuum y = ax* + bx + c¢ (UpHu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

Crpontb M u300paxkaTb  CXeMaTH4YeCKM  Tpapuku
KBaJIpaTHYHBIX (DYHKIUH, 3aJaHHBIX QOpPMyJaMH BUaA y = ax’,
y=ax’ +q,y

= a(x + p)y, y = ax* + bx + ¢ (upu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPON).

AHaIM3UpoBaTh W NPUMEHATH CBOMCTBAa  HM3YYCHHBIX
GYHKUMH 1711 UX TOCTPOEHHS, B TOM YHCJIE C IOMOIIBIO
1M (POBBIX PECYPCOB.

YucaoBble
MoCJIe0BaTEIbHOC
TH

(15 4)

IToHsTHE YMCIIOBOM MOCIIENOBATEIBHOCTH.

3aiaHue TOCIeN0BaTeIbHOCTU PEKYPPEHTHOM (opMynol u
bopmyI0i#t #-TO uieHa.

Apudmernueckas u reomerpuueckas nporpeccur. Gopmyiisl
n- TO YieHa apu(METHIECKON U reOMETPUIECKO porpeccuii,
CYMMBI TIEPBBIX 71 YJICHOB.

H300padicenue unenos apugpmemuyeckou u 2eomempuieckor
npocpeccutl moYKamu Ha KOOPOUHAMHOU NIOCKOCU.
Jluneunvlil u IKCNOHEHYUAILHBLLL POCHI.

CrnooicHvie npoyenmoi.

OcBauBaTh M NPUMEHATH UHJEKCHbIE 0003HAYCHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C UCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOU C MOHSATHEM IOCIICIOBATEILHOCTH.

AHaau3upoBaTth (HOpMyIly #1-TO UJI€HA TOCIEI0BATEILHOCTH
WIM  PEeKyppeHTHyI0 (GopMyly M  BBIYUCIAATH  WICHBI
MOCNEAOBAaTEeNbHOCTEH,  3aJlaHHBIX  ATHMH  (hopmyramu.
YcranaBauBaTth 3aKOHOMEPHOCTh B MIOCTPOCHUU
MOCIIEI0BATEILHOCTH, €CIIM BBIITUCAHBI TMEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3HaBaTh  apupMETHYECKYIO U  TEOMETPUUYCCKYIO
MIPOTPECCUU TP Pa3HBIX CIIOCO0AX 3a1aHMs.

Pemiath 3amaunm ¢ wucnonb3oBaHueM GOpMyNl A-TO 4iEHA
apumeTnyeckoii M TEOMETPUYECKON MpOrpeccuii, CyMMBbI
MIEPBBIX 7 WICHOB C OTIOPOI HA CIPABOYHYIO HH(OPMAIIHIO.
H3o00pasxicamy  unenvl nocnedoeamenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCHIU.

PaccmatpuBaTh mnpuMepsl NpoLeccoB W SIBJGHUH U3
peaslbHOM  KHW3HU,  WUIIOCTPUPYIOUIME  U3MEHEHHE B
apu(pMeTUYECKON TPOTPECCUr, B TEOMETPHUUECKON MPOrPECCUu;
u300padicamo
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coomeemcmayouue 3a8UCUMOCmU 2pAdUUecKi.

Pemiath mnpocreiilmue 3aaayM, CBS3aHHBIE C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSMU, B TOM YHCJIE 3aJa4dl M3 PeabHOMN
KU3HA  C  WCIONB30BAaHWMEM  MH(PPOBBIX  TEXHOJOTHUU
(3TIEKTPOHHBIX TAOJHII, TPAPUIECKOTO KAIBKYJIATOPA | T.I1.).
Pewams 3a0auu Ha clodCcHble NPOYEHMbL, 8 MOM HUCTe 3A0ayU
U3 peanbHol NPAKMUKU (C UCNONb308AHUEM KALKYIAMOPA).
3HAKOMHTBCS € HCTOPHEI Pa3BUTHS MATEMATHKH.

ITosTOpEHHE,
00001IEHME,

CUCTEeMaTHu3alnus

3HaHnﬁ1

(18 v)

Yucna u BbIYUMCIEHMS (3aIUCh, CpaBHEHHUE, NEUCTBUS C
JIEHCTBUTENBHBIMA YWCIAMM, YHUCIIOBasi MpsiMas; IPOLEHTHI,
OTHOLIEHHUS, NPOMOPIUH; OKPYTJIIEHNE, TPUOINKEHNE, OLIEHKA;
pelIeHne TeKCTOBBIX 33/1a4 apH(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpaszoBaHme
anredpanvyeckuX BbIPAKEHUI, TOMMyCTUMbIE 3HAYCHUS).
@dyukuun (MOCTPOCHHUE, CBOMCTBA W3YYCHHBIX (YHKIIHIA;
rpaduUecKoe perieHre ypaBHEHHI U UX CHCTEM).

OnepupoBarh MNOHATHAMHM: MHOXECTBO, IOJAMHOKECTBO,
OTepaliy HaJl MHOKECTBAMH; MCIO0JIb30BATh IpaduuecKoe
MIPEACTABICHUE MHOKECTB JIJISl OMMCAHUS PEAJIbHBIX MPOLECCOB
U SIBJICHHI, IPH PEIICHUH 3371249 U3 JPYTUX YYCOHBIX
MIPEAMETOB. AKTYaJM3MPOBATh TEPMUHOJIOTHI0O 1 OCHOBHBbIE
AelicTBHS, CBSI3AHHbIE € YMCJIAMHU: HATYPaJIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YHCIA, JETUMOCTh HATYypaJIbHBIX YHCET,
IIPU3HAKU AEITUMOCTH, LIEJI0€ YUCIIO0, MOJYJIb YHCIA,
OOBIKHOBEHHASI U JIECATUYHAsA ApOoOU, CTAaHIAPTHBIN BUJ YHCIIA,
apu(pmeTnyecKuil KBaJpaTHbIN KOPEHb.
BeinosiHATH fAelicTBUSI, CPABHUBATL M YNOPSAJAOYHBATH
Yyycaa, MPEACTaBIsATh YUCIa Ha KOOPJAMHATHOM MPSAMOW,
OKPYIJISITh  YHUCJA; BBINOJHATh TMPUKUAKY MW  OLEHKY
pe3yJibTaTa BEIYMCICHUMN.
PemaTh TeKCTOBBIE 3a1aUM APUPMETHIECKUM CIIOCOOOM.
PemaTh npakTHyeckue 3a1a4M, cojiepiKallue IpoIeHTHI,
JI0JIY, YACTH, BBIPAXKalOLINE 3aBUCUMOCTH: CKOPOCTb —
BpeMs —

paccTrosiHHEe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OO0BEM
paboTel — BpeMs — MPOU3BOAUTEIBHOCTH TPYAA.
Pa30uparhb peanbHble )KU3HEHHbIE CUTYallUH, (P)OPMYJIMPOBATH
WX Ha S3bIKE MATEMaTHK{, HAXOAMTb pEIICHHE, MPUMEHSS
MaTeMaTHUYECKU anmnapar, MHTepNpPeTHPOBAThL PE3yJIbTaT
OnepupoBaTh NOHATHUSIMH: CTEIEHb C LIEJBIM IOKa3aTelieM,
apudmeTnyecKkuil KBaJpaTHBIH KOPEHb, MHOTOUJICH,
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anredpandeckast poOb, TOKIECTBO.

BbINOHATL OCHOBHBIE [IECHCTBHSA: BBIINOIHATH PAcdEThl IO
dopmynaM, mpeoOpa3oBbIBaTh LENble, IPOOHO-pallMOHAIBHBIE
BBIDOKEHUSI U  BBIPAKEHUS C KOPHSMH, pPEAIU30BBIBATH
pa3jIoKEHUE MHOIOUYICHA HAa MHOMKUTEIHM, B TOM YHUCIE C
UCTIOJIb30BaHUEM (OpPMYJI PAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI U Pa3HOCTH (C ONOPOM Ha CHPaBOYHYIO MH(OPMAIHIO);
HaXOJUTh JOIYCTUMbIE 3HAUEHUS MEPEMEHHBIX MJs ApPOOHO-
palOHAIbHBIX BBIPAKEHUMN, KOPHEN.

MopaeaupoBath ¢ MOMOIIBIO (OpPMYJ peajbHblE IPOLECCH U
SIBJICHUSL.

OnepupoBaTh NOHATHAMM: QYHKIHS, TpapuK QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH  3HAKOINOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HaMOOJIblIIee U HAUMEHbIIee 3HAYCHUS
byHKIMN.

AHATU3MPOBaTh, CPABHUBATD, 00CY:KAaTh CBOICTBA (DYHKIINH,
CTPOUTH UX TpapUKU.

OnepupoBarh NOHATHSIMH: IpsSMas IPONOPLUOHAIBHOCTb,
oOpaTHast ~ NPONOPIHOHAIBHOCTh,  JUHEWHas  (YyHKUHS,
KBajpaTuuHas QyHKIus, napadoia, runepoona.

HUcnoab3oBare rpaguku Ul ONpPEIEICHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCHUMOCTEW, Ul pEUIeHMs 3adad W3 JPYTux
y4eOHBIX NPEIMETOB M pEaJbHON >KHU3HH;, MOAEJMpPOBATH C
MOMOILBIO T'paMKOB peabHbIe MPOLECCHl U SIBICHHUSL.
Beipakats (popMy1aMH 3aBUCUMOCTH MEXKy BEIUYMHAMM.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (IIO 'TOAAM OBYYEHUS)

7 kaacc (He MeHee 68 )

Ha3Banmue
pasnesa (TemMbl)

OcHoOBHOe coiep:kaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS
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Kypca (4ucjio

4acoB)
Ipocreiimmue [Ipocreiimue reomerpuyeckrie 0OBEKThI: TOUKH, MPSAMBIE, Ty4yH | POpMYJIMPOBATHL OCHOBHBIE TIOHSATHUS U ONIPEICTICHHUS.
reoMmeTpuyecKue Y yTJIbI, MHOTOYTOJIbHUK, JIOMaHasI. Pacno3HaBatb  u3y4YeHHBIE  TE€OMETPHUYECKHE  (DUTYPHI,
$urypsi CMeXHBIC U BEpTUKAIBHBIC YTJIbI. onpenesiTh HX B3aWUMHOE pPAaCIOJIOKCHHE, BbITOJHATH
U HX CBOMCTBA. Pabora ¢ mpocTelmmMu 4epTekamMu. 4epTéX MO YCIOBUIO 337a4d (C UCTOIB30BAHUEM CMBICIIOBOM
HN3mepenue N3mepenne NUHEHHBIX W YIJIOBBIX BEJIMYHMH, BBIYMCICHUE |OMOPHI: HABOSIIME BOMPOCHI W/WIW QITOPUTMa yUeOHBIX
reoMeTpuYecKuX |OTPE3KOB U YIJIOB. JICHCTBH ).
BEeJIMYNH [Mlepumerp w  miomaap  ¢uryp, cocraBieHHBIX U3 | [IpoBOAMTH MpOCTEHIIME TTOCTPOSHUS C IIOMOIIBIO ITUPKYIIS U
(14 ) MPSIMOYTOJIBHUKOB. JTUHEHKH.
N3mepaTh TMHEIHBIE U YTIIOBbIE BEIMYUHBI TEOMETPUUYECKUX U
MPAKTUYECKUX OOBEKTOB.
Onpenensitb «Ha TIa3» pa3Mepbl pealbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
Pemath 3ajaun Ha BBIYMCICHUE JJIMH OTPE3KOB M BEIUYMH
YIJIOB.
Pemartp 3a1aun Ha B3aMMHOE PacIoOJIOKEHUE TEOMETPUICCKUX
uryp.
IIpoBoaANTH KIACCUPUKALIUIO YTIIOB, BBIYUCIAATH JTUHCHHBIC U
YIJIOBBIE BEIMYHMHBI, MPOBOJAUTH HECJI0:KHbIE HEOOXOIUMbIC
JIOKa3aTEeNbHbBIE PACCYKICHHUSL.
3HaAKOMUTBHCS C UCTOPHEH Pa3BUTHSA FreOMeTPHM.
TpeyroinbHuUKHU [lonsiTue 0  paBHBIX TpeyrojibHUKaXx M  HepBUYHbIE | Pacmo3dHaBaTh mapbl paBHBIX TPEYTrOJBHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (C ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTH C

IIpU3HAKa PaBEHCTBA TPEYTrOJIbHUKOB.

IIpusHakn paBeHCTBa  NPAMOYTOJIBHBIX — TPEYTOJIBHHUKOB.
CBOIiCTBO MeIMaHBbI IPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
PaBHOOEIpeHHBIE 1 PABHOCTOPOHHUE TPEYTroJIbHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEIPEHHOTO TPEYrOJbHHKA.

[TpoTuB GonbIIEH CTOPOHBI TPEYrOJIbHUKA JICKUT OOJIBIIUI
yrod.

BHU3yaJIbHOW OIIOPOM.

BbiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIpEICIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHHUKA; CEPEAMHHOrO IMEepHEeHIUKYJIIpa
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[Ipocreiiine HepaBeHCTBa B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanoti.
[IpsaMoOyTrosibHBIN TPEYTOIBHUK C yTIIoM B 30°.

HepBbIe IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPUMH.

OTpe3Ka; IepUMeTpa TPEYrolbHUKAa IPU HEOOXOAMMOCTU C
OIIOPOM HA AJITOPUTM IIpaBUJIA.

@opmMyaupoBaTh CBOWCTBA W NPU3HAKA PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouTs 4epTexy, pemaTh 3a1a4M C IOMOUIbI0 HAX0XKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensaTs IIPU3HAKU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIOIb30BAaHHUEM CMBICIOBOI
OIOpBI: HABOASIIME BOMPOCHl W/MIM aJIrOpUTMa Yy4eOHBIX
JICUCTBUM ).

Hcnoab3oBath 1UPPOBBIE pecypchl A HMCCIAeJ0BAHUS
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMMTBCS € HCTOPHEH pPa3BUTHS TEOMETPHH.

IMapaniejabHble ITapamtensHble mHpsiMble, UX cBoWcTBa. Hakpecr nexamue, @opMyJiMpoBaTh  MOHAATHE  TAPAUICIBHBIX  MPAMBIX,
NpsiMble, CyMMa COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YTJbl (00pa30BaHHbIE IPU | HAXOAUTH MTPAKTHUICCKHUE TPHUMEDHI.
yIJ10B NepeceueHNH MapajuIeIbHbIX MPAMBIX CEKYIIEH). H3yuarh cBoiicTBa yrioB, 0Opa30oBaHHBIX NPU MEPECCUECHUU
TPeyroJbHUKA [IpusHak  DapauIeIbHOCTH  NPAMBIX  4YE€pe3  PaBEHCTBO | apaUIEIbHBIX NMPSAMBIX CEKYILEH
(14 v) PacCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10 BTOPOU IIPSIMOM. IIpoBoauTs pokasarenbcrBa. POpmMyJIHpPOBATL Teopemy
CyMMa yrJIoB TpeyroibHUKa U MHOTOYTOJIbHUKA. NapaJUIEIbHOCTH  JBYX HpPSIMBIX C  IIOMOILIBIO  YIJIOB,
BHemHue yrisl TpeyrojabHUKa 00pa30BaHHBIX IPH TEPECEYCHUH OTHX TPSAMBIX TPEThEH
MPSMOM.
BeruncasaTs cymMMy yIioB TpeyrojibHHUKAa U MHOIOYTOJIbHHKA.
Haxoauth uyucinoBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKHX 3aJla4axX ¢ UCIOJb30BAaHUEM TEOPEM O CyMME
YIJIOB TPEYTOJBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS TEOMETPHH.
Okpy:KHOCTH OKpy>KHOCTb, XOpABI U TUAMETPhI, UX cBoWcTBA. KacarenbHas | @PopMyaMpoBaTh  ONpelejieHUsl.  OKPYXXHOCTH,  XOpJbI,
U KpYT. K OKPYXHOCTH. OKpY’>KHOCTb, BIIUCAHHAs B Yroi. [lonamue o|nuamMerpa ¥ KacaTeIbHOM K OKpykHocTH. M3y4aTh ux
I'eomerpuueckne |I'MT, npumenenue 6 sadauax. buccekmpuca u cepedunnwiii|CBOMCTBA, MPU3HAKHU, CTPOUTH YSPTEIKH.
NMOCTPOCHUA NepneHoOuKyIap KaxK 2eomMempuyeckue Mecma moiex. HccaenoBarhb, B TOM 4KCIIe HCHOJB3YS HU(PPOBbIE PeCypCHI:
(14 9) OKpY’>KHOCTh, OIMCAHHAsA OKOJIO TPEYrojbHUKA. BrincaHHas B | OKPY>KHOCTb, BIIMCAHHYIO B YTOJ; LEHTP OKPYKHOCTH,

99




TPEYTOBHUK OKPY>KHOCTb.
IIpocmetiwue 3a0auu na nocmpoerue.

yria;

BIIMCAHHOMW B YI'OJI; PaBEHCTBO OTPE3KOB KacaTeJIbHbIX

Hcnonvzoeamov memoo I'MT ons ookazamenbcmea meopem o

nepecevyeHuu 6ucceKmpuc yenoe mpeycojlbHUuKa u Cepe()bIHHle
nepneHduKyﬂﬂpoe K CmOpoOHAM mpeycOJbHUKA C NOMOULbIO

I'MT.
OBinajgeBaTh MNOHSATHSMHM  BIIMCAaHHOW ¥  OINHCAHHOM
OKPY>KHOCTEH  TpEyroJibHHUKa, HAXOAUTh IICHTPHI OTUX

OKPY>KHOCTEH ¢ OIOPOM Ha AJITOPUTM IpaBuUiIa.
Pemiath OCHOBHBIE 3aJa4M HA MOCTPOEHME: yrjia, PaBHOIO

JTAHHOMY; CEpEIMHHOIO MEPHEHAMKYJSIpa AAHHOIO OTpPE3Ka;

OpsAMOM,  NPOXOIALIEH  4epe3  JaHHYI  TOYKy WU
NEePIEHINKYIAPHON TaHHOW TPSMON; OMCCEKTPUCH TaHHOTO
TPEYTrOJIBHUKOB 110 Pa3Ju4HbIM JJEMEHTaM IIpU
HEOO0XOIMMOCTH C HalpaBJISIONIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPHEH pPa3BUTHSI TEOMETPHH.

IToBTOpEHUE,
00001meHne
3HAHUH

(4 9)

[ToBTOpenue u 000OIIEHNE OCHOBHBIX MOHATHH M METO/0B
Kypca 7 Kiacca.

Pemathb 3ala4YM Ha IMOBTOPCHHUEC, WIIJIIOCTPHPYIOMIUE CBA3H
MCXKAY pa3iInYHbIMU 4aCTIAMHU Kypca.

8 kj1acc (He MeHee 68 )

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

OcHoBHOe€ coaecpkanue

OcHoBHbIE BHBI I1eSITEJILHOCTH oﬁyqammnxca

YeTbIpEXyroJbHUK
"

[TapannenorpamMm, ero Npu3HaKu U CBOMCTBA. YacTHbIE Cllyyau
napajyuieorpaMMoB  (MIPSIMOYTOJBHUK, poMO, KBajapar),

nux

N300paxkaTh 1 HAXOAUTH HA YEPTEKaX YETHIPEXYTOIbHUKU
pa3HbIX BUJOB U UX SJIEMEHTHI.
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(12 9)

MPU3HAKHU U cBOMCTBA. Tpamenus. PaBHobokas u
MPSIMOYTOJIbHAS TPATICIIUH.
Yosoenue meouanwl. Llenmpanvnas cummempus

®opmyIMpOBaTh onpeaeIeHus: napajuiesorpamma,
NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKOH
Tpaneuuy, IpsMOYTOJILHON TpaneyH.

HUcnoab3oBarth 1npM  pelieHHMH MNPOCTEHINMX  3a1ay
IIPU3HAKU M CBOWCTBA: Mapajuieorpamma, ImpsMOyroJIbHUKA,
poMba, KBajgpaTa, TpameluH, pPaBHOOOKOW  Tpameruu,
IIPSAAMOYTOJIBHOW TpaneLuu.

IIpumeHsiTE MeTOA yIBOEHUS MeIOUaHbl TPEYrOJbHUKA C
OIIOPOM Ha aJrOPUTM IIpaBUIIA.

Hcnoab3oBaTh 1HQPOBBIE pecypchl IS UCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMMTHCS ¢ UCTOPUEH Pa3BUTHHA F€OMETPHH.

Teopema Paseca
U Teopema 0
NPONOPUHOHAIBH
bIX OTpe3Kax,
MOA00HBIE
TPEYroJbHUKH
(154)

Teopema @aneca u meopema o npONOPYUOHATILHBIX OMPEIKAX.
Cpennsist nuHus TpeyrojibHUKa. Tpaneuus, €€ cpeaHsis TUHUS.
IIponopyuonanvnvle  ompesKu, NOCMpOeHUe  YemeEPmMo2o
NPONOPYUOHATLHO20 OMPeE3KA.

Ceoticmea yenmpa macc 8 mpey20abHuKe.
Ilooobnble  mpeyeonbHUKU. Tpu  npusnaka
mpeyzonvruxos. IIpakTuyeckoe NpuMeHEeHHe.

nooobus

IIpoBoaANTL MOCTPOEHHUS C TOMOUIBIO LIUPKYJIA U JTUHEUKH C
ucnoiap3oBaHue  teopempl  dameca U Teopembl O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
[IPONOPLUUOHAIBHBIA OTPE30K C OIOPOM HA 3PUTEIBHYIO
HaTJIJHOCTb.

HaxoauTh no00HbIe TPEYTOBHUKN Ha TOTOBBIX YEpTEXkax C
yKa3aHHEM COOTBETCTBYIOUIMX MPHU3HAKOB M0A00US IpH
HEOOXOAMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemartps 3agauMm Ha 1OJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI YEPTEXKEH U HAXOXKIACHUS
NOJOOHBIX ~ TPEYTOJIBHUKOB TP  HEOOXOJUMOCTH  C
HaIPAaBJISIONICH TOMOIIIBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
000U HECIIOKHBIX T'€OMETPUUYECKUX 33Jad C ONOpOM Ha
AJITOPUTM YUeOHBIX IEHCTBUH.

IlpuMeHsiTe  OJIy4EHHBIE  3HAHMS [P PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a]1a4 IIPU HEOOXO0AUMOCTH
C HAIPABJISIOLIEH TIOMOLIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS TEOMETPHH.
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Ilnomanke.
Haxo:xnenue
1oL axe
TPeyroJibHUKOB

U MHOTOYT'OJIbHBIX
¢uryp. ILnomanu
noa00HbIX Guryp
(14 v)

[TonsiTre 06 00IIEH TEOPHH TUIOIIAIH.

@opMynbl A TUIOMIATU TPEYTOJbHUKA, MMapajiesiorpaMmma.
Omuowenue naowaoeii. mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowetl 8b1ICOMOIl.

Buiuucnenue nnowaoeti crnoocuvix ueyp uepes paszouenue Ha
uacmu u 0ocmpoeHue.

[Tnomanu ¢uryp Ha kieryaToit Oymare.

[Tnomanu nogoOHIX Guryp. Beraucienue miomazaei. 3agaqn ¢
NPaKTUYECKUM COJIepKaHueM. Peuwtenue 3a0ay ¢ NOMOWbIO
Memooa 6CROMO2AMENbHOL NAOUWAOU.

OBiaageBaThb NEPBUYHBIMHU INPEACTABJICHUAMMU 00 O6IHCI71

Teopun miuomaau (mepel), ¢oOpMyYJHMPOBATH CBOWCTBA
IUIOINAM, BBIACHATH UX HAIJIAHBINA CMBICII.

[TpumensaTs  ¢opMmyiasl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEYrojbHUKA, Tpameuuu C ONOpPOd Ha CIPABOYHYIO
nHpopMaIuto.

IIpumensaTh (bopmyIbl ioniaan BBIITyKJIOTO

YeThIPEXYTOJNbHUKA Yepe3 TUaroHajal U yroj MeXAy HUMHU C
OTIOPOIA Ha CIIPABOYHYIO MH(POPMALIHIO.

Haxomuth miomanu ¢uryp, u300pakEHHBIX Ha KJIETYATOM
Oymare, MCIOJIb30BaTh Pa30HEHNE HA YACTU U IOCTPOCHHE.
Pa30upaTh npuMepbl UCIIOIB30BaHMS BCIIOMOTATEITLHON
TUIOMIA/IN AJIs PEeIICHUS] TEOMETPUYECKUX 3a/1ay.

Haxomuth 1wiomaaun monoOHBIX Quryp ¢ omopoil Ha
CTIPaBOYHYIO WH()OPMAIIHIO.

BbIuucasTh IUI0IAAN PA3IMYHBIX MHOTOYTOJIBHBIX (QUTYD.
Pemiath 3a1aum Ha mIomaahb ¢ MPAaKTUYECKUM COJIEPKaHuEM
M0CJIE COBMECTHOTO aHaJIH3a.

Teopema
Iudgaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ goka3aTeNbCTBO U IMPUMEHEHHUE.
Oo6patHas Teopema [Tudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (PYHKIMHA OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHUS B  MPSMOYTOJIHHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHOIIIEHUST ~ MEXAy CTOPOHAMH B  MPSMOYTOJBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°%; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menmoab3zoBaTh €€ B
IIPAKTUYECKUX BBIYHUCICHUSIX.

Bnanerp  MOHSATHAMH ~ TPUTOHOMETPHUYECKHX  (YHKIHA
OCTpOTO yIiia, IPOBEPSATh X KOPPEKTHOCTD.

BbIBOANTL ~ TPUTOHOMETPUYECKHE  COOTHOLICHHS B
NpSIMOYTOJIBHOM TPEYTOJbHUKE C OINOPOH Ha CIPAaBOYHYIO
MH(POPMALIHIO.

HccaenoBath  COOTHOIIEHUS  MEXKAY  CTOPOHAMH B

IIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiaMu B 45° n 45°; 30° u
60° ¢ HampPaBIIAIOIICH MTOMOIIIBIO.

Hcnoab3oBath  GOpMyNIbl  TPUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKAECTBO JJIs1 HAXOXKIECHUS
COOTHOUIEHUM MEXAYy TPUTOHOMETPUUYECKUMU (QYHKIUSIMU
pa3IMYHBIX OCTPBIX YIVIOB C OINOPOW Ha CIPAaBOYHYIO

OCHOBHOC
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nHpopmaIuto.

IIpuMeHATH MONyuyeHHbIE 3HAHUA U YMEHUS NpPHU pEIICHUU
NPaKTUYECKUX 3a1a4 (Mpu HEOOXOAMMOCTH C OIOpOH Ha
QJITOPUTM IIpaBUIA).

3HAKOMHUTBCS C HCTOPHEI Pa3BUTHS [EOMETPHUH.

Yribl B BrnncaHHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXIY KacaTeJbHOU U | POpMYy/IHPOBATHL OCHOBHBIC OIpEIENCHUS, CBA3aHHBIE C

OKPY:KHOCTH. XOpIoH. yIJlaMu B KpyTe (BIMCAaHHBIN YIoJl, IEHTPaJIbHBIN yIro).

Bnucannbie VTIIbl MEXIY XOpAAMHU U CEKYIIUMHU. HaxoauTth BnMcaHHbIE YIIbl, ONUPAIOIIKECS HA OJHY AYTY,

U ONMCAHHBbIE Bnucannble 1 onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJIATH YIJIbl C TIOMOILBIO TEOPEMBI O BIMCAHHBIX yTiax,

YeThIPEXYIroJbHUK |cBOWcTBa. IIpuMeHeHMe OITUX CBOMCTB IpU  PELICHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUYECKHX 3a/1au. LHEHTPaJbHOM YIJIe MpPH HEOOXOAUMOCTH C BH3YyaJbHOM

KacarenbHbie B3aumHoe pacnonoxkeHne AByX OKpykHocTed. KacaHue | onopoii.

K OKPY’KHOCTH. OKPY>KHOCTEH. HcceaenoBarhb, B TOM YHCIIE C TIOMOUIBIO A(DPOBBIX
pecypcos,

Kacanne BIIMCAHHBIE U OMMCAHHBIE YETBIPEXYTOJIbHUKY, BBIBOAUTD HX

OKpY:KHOCTeH CBOMCTBA U MPU3HAKHU NIOCIIE COBMECTHOTO aHAIN3A.

(13 9) Hcnonb30BaTh 5TH CBOICTBA W MPU3HAKK TPU PEIICHUU
3az1ay.

IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHII M METOJOB KypcoB 7 u 8 |Pemars 3agaum Ha MOBTOPEHHE, WUTIOCTPUPYIOLIUE CBS3H

00o01menue KJIacCOB, 0000111eHNE 3HAaHUM. MEXJ1y pa3IMYHbIMU YacTsAMU Kypca.

3HAHUI

(44)

9 kJacc (He meHee 68 u)

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

OcHoBHOe cogep:kanue

OcHOBHBIE BU/IbI 1eSITeIbHOCTH 00y4al0INXCS
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Tpuronomerpusi. |Omnpeznenenue TpUroHomeTpudeckux QyHkui yrioB ot 0° no|d®opMyJupoBaTh  ompeaejdeHHs]  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc W cHHYC NpsSMOro W Tymoro yria. Teopema|(GyHKIMH TynbIX W TPSMBIX YIJIOB C BH3yaJbHOH OMOPOH.
KOCHHYCOB H kocuHycoB. (O06o0mEHHas) Teopema cuHycoB (¢ pamuycom | PopMyaHpoBaTh TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OIKUCAaHHON OKpYKHOCTH). HaxoskjaeHue [UIMH CTOPOH U |PaJnyCOM OIMCAHHOM OKPY’KHOCTH).
Pemenne BEJIMYMH YTIJIOB TPEYTOJbHHUKOB. Pemiath TpEyrojipbHUKM C OMOPOH Ha alrOpuUTM Y4eOHBIX
TPeyrojbHUKOB ®opmyna miIomaaM TPEyroJbHUKA Yepe3 JBE CTOPOHBI U YTOJI | ACHCTBHH.
(16 9) Mexay Humu. Gopmyra miIomaay 4YeTbIpEXyroibHUKa yepe3 ero | Pemate mpakruyeckue  3aJa4M, CBOASINMECH K
JIMarOHAJIN U yroJl MEX1y HUMH. HAXO0K/ICHUIO Pa3IHYHbIX 3JIEMEHTOB TPeyroJbHHKA.
ITpakTHyeckoe NpUMEHEHUE TOKa3aHHbBIX TEOPEM.
IIpeodpa3zoBanue |[lonamue o  npeobpazosanuu  nooooOus. OcBauBartsb MOHSITHE npeoOpa3oBaHus noaoows.
noxoous. Coomeemcmeennvie snemenmol NOOOOHBIX Puzyp. HccaenoBath OTHOIIEHUE JIMHEHHBIX JIEMEHTOB (UIyp NpU
Mertpuyeckue Teopema o0 npoussedenuu ompe3koé xopd, meopema o |npeodpazoBanun noxodus. Haxoaurs npumepsl nopodus B
COOTHOIIIEHHUS B nPoOU38e0eHUl OMpe3Ko8 CeKywux, meopema o0 Keaopame |OKPYKarolen 1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHoll. [lpumenenue 6 pewenuu ceomempuyeckux 3aday. |Bvigooums mempuueckue coomnowenus mexicoy ompeskamu
(10 v) X0po, CeKywux U KacamenbHblX C  UCNOJb308AHUEM
BNUCAHHBIX Y2108 U NOOOOHBIX MPEY2ONbHUKOS.
Pewamv ceomempuueckue 3adauu u 3a0auu u3 peaibHOU
JHCUBHU C UCNOTIb308AHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopbl Omnpenenenre BEKTOPOB, CII0KEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpbl KAaK HAIPABIEHHBIE OTPE3KH,
(12 v) YMHOXKEHHE BEKTOpa Ha YUCIIO. HCCJIe10BATh F€OMETPUYECKUN (mepemerieHue) u

PU3HYECKUI U T€OMETPUYECKUI CMBICII BEKTOPOB.
Pa3noskeHne BeKTOpa IO JIByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHO€ NPOU3BEICHHE BEKTOPOB, €r0 NPUMEHEHHUE AJIs
HAaXOKJECHUs JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ nOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB Uil pEelIeHUs 3a7a4 KMHEMAaTUKHA U
MEXAHUKH.

bu3nveckuil  (Cuiia) CMBICITBI
BOIIPOCHBIH IJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejseHusi CYMMbl M Pa3HOCTU BEKTOPOB,
YMHOXKECHHS BEKTOpa Ha YUCIIO, HCCJIeI0BATH
TEOMETPUUYECKUA U (PU3NUECKUI CMBICIIBI TUX OTEpaIni.
Pematp reoMeTpuYeCcKHME 3aladyd  C  HMCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JIBYM HEKOJUIMHEAPHBIM
BekTopaMm. HMcmoab3oBaTh  CKalsIpHOE  MPOU3BENIEHUE

BCKTOPOB, BBIBOAUTH €TI0 OCHOBHBIC CBOICTBA.
Boruucaarb CYMMY, PAa3HOCTb U CKaJIIPHOC ITPOU3BCIACHUC
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHSATh CKaIApHOE MPOU3BEICHUE I HAXOXKICHUS
JUTH U YTJIOB.

JdexapToBbl JlexkapToBbI KOOPAMHATHI TOUEK HA IIJIOCKOCTH. OcBauBaTh NOHATHE MPAMOYTOJIBHON CUCTEMBI KOOPIHUHAT,
KOOPAMHATHI Ha| Vpaeuenue npsmou. YTI0BOH Kod()PHUIMEHT, TaHTEHC yria |IeKapTOBBIX KOOPAUHAT TOUKH.
IJIOCKOCTH HAaKJIOHA, MapaJUIeNIbHbIE U MEPIEHAUKYJIISPHBIE IPSMBIE. HccaenoBarb ypaBHEHUE IPSMON U OKPYKHOCTH C OMOPOM
Ha
9 4) YpaBHeHUE OKpYKXHOCTH. HaxokaeHne KOoOpAuMHAT TOYEK | BOIPOCHBIMN IUIaH.
[IEPECEUCHUS OKPYKHOCTH U IIPSMOU. HaxonuTe LeHTp U painyc OKpYKHOCTH I10 €€ YPAaBHEHUIO.
Meto KOOpAUHAT MPU PEIICHUH T€OMETPUUECKUX 3a/1ad. Pemarp 3a1a4u Ha HAXOXKJICHUE TOYEK MEPECEUCHUS TTPSMBIX
Hcnonp3oBanue MeToa KOOPAMHAT B MPAKTUYECKUX 3a/1adyax Y OKPY>KHOCTEH C MOMOIIbIO METOJ1a KOOPJIMHAT.
Hcnoab30BaTh CBOWCTBa yrioBoro ko3dduimenra npsmoi
NpU pELICHUW 3a7ay, Ui OINPEICICHUS PaCIOIOKECHUS
MPSMOM.
IIpyuMeHATH KOOPAWHATHI MPU PEIIEHUN T€OMETPUUYECKUX U
MpPaKTUYECKUX 3a7ay, I MOCTPOEHUs MAaTeMaTH4YEeCKUX
MoOJIeTIel peanbHbIX 3a/1a4 («METOJ KOOPAUHATY).
IHonb30BaTbest Uil TMOCTPOEGHUS W MCCIIEIOBAaHUU
M (POBBIMU peCypCaMHu.
3HAKOMHUTBCSI ¢ HICTOPHEN Pa3BUTHSI T€OMETPUHI
IIpaBuibHbIE [IpaBubHBIE MHOTOYTOJIBHUKH, BBIYMCICHHE WX JJIEMEHTOB.| MopMy/JMpoOBaTh onpeAeseHue MPaBHJIbHBIX
MHOIOYroJbHUKH. |Yucio m W uiMHa OKpyXHOCTU. JlIMHA AYrM OKpPY>KHOCTH.|MHOTOYT'OJbHHUKOB, HAXOAMTh MX AJIEMEHTHI.
Jiuna Pannannas mepa yria. [Hoab30BaTHCA TOHATHEM JJIMHBI OKPYKHOCTH, BBEJIEHHBIM C

OKPYKHOCTH U
IVIOIIAb Kpyra.
Bbruucienue
o axe

84)

[lnomane kpyra W €ro 5JEMEHTOB (CEKTOpa W CErMEHTa).
Brruucnenue miomaaeit puryp, BKIIOYAIOMUX 2JIEMEHTHI KpyTa.

[IOMOILBIO NPAaBUIIBHBIX MHOI'OYTOJIBHUKOB, ONpPeNeIsiTh
YHCIIO 77, ATTMHY IyTU U paJldaHHyI0 Mepy yriia o o0pasity.
IIpoBoauTh Nepexoa OT paAMaHHOW MEPHI yIila K I'pafyCHOU
¥ Ha000pOT MO BU3YyaJIbHOMU OIope.

OnpeaensiTh IWIomaas Kpyra.

BoiBoauTh (hopmyiibl (B rpaycHON U paJuaHHONW Mepe) s
JUIMH JYT, IUIOIIAJEH CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIH TJIaH.

Boruncaars miomany (uryp, BKIIOYAIOUIMX 3JIEMEHTHI
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OKPYKHOCTH (KpyTra) ¢ ONOpOii Ha CIIPaBOYHYIO
UHOPMALIHIO.
HaxoauThb miomaay B 3a/1a4ax peabHON JKU3HH.

JBrxeHuUst Ilonsmue o 0sudiceHuU NIOCKOCMU. Pa30upath  mpuMephl,  WDUIIOCTPUPYIOIIUME  MOHATHUS
IIOCKOCTH Iapannenvuuiii nepenoc, nogopom u cummempus. Ocu u JIBUKEHMS, LIEHTPOB U OCEW CUMMETPHUH.
(649) YeHmpbl CUMMEMPUL. @opmMyaupoBaTh OIpEIeNeHHs MapaiieIbHOTO MepeHoca,
IIpocmeitiwue npumenenus 8 peuwieHuu 3a0au. MOBOPOTA M OCEBOM CHMMETPUU C BHU3yaJIbHOH OIOPO.
HaxoauTh HENoBMKHbBIE TOUYKHU 10 00pasIly.
HaxoauThb LIEHTPHI M OCH CUMMETpUil npocTeimux Guryp mno
oOpasiry.
Ilpumenamep napannenvuvlii nepeHoc u CUMMEMPUIO npu
PpeueHuu 2eoMempuiecKux 3a0ay (pazoupame npumepbl).
Hcnonvzoeams 0151 nocmpoenusi u ucciedosanuil yugposvie
pecypcnl.
IToBTOpEHHE, IToBTOpEeHNE OCHOBHBIX MOHATUH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QUrypa, TOUKa, IpsMasi, yroi,
o0o01enue, KJIacCOB, 0000IIIEHNE U CUCTEMaTU3allls 3HaHUH. MHOTOYT'OJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUM
cucremaTusamms | [Ipocreiiiine reomerpuueckue (GUIypbl M UX CBOMCTBA. | TPEYTOJBHUKH, NPSIMOYTOJIBHBIM TPEYroJbHUK, MeJIuaHa,
AHAHMI2 N3mepenue reoMeTpu4ecKiX BEIHUUKH. OucceKTpruca W BBICOTA TPEYTOJbHUKA, MHapajIeslorpaMM,
(7 4) TpeyroabHUKH. pPOMO, TPSMOYTOJIBHUK, KBaJpaT, Tpameuus; OKPyKHOCTb,

[TapannenbHble ¥ EPIICHIUKYJIISPHBIE PSMBIE.

OxkpyXHOCTb U Kpyr. ['eomeTpuueckue MOCTpOeHUs. YTJbl B
OKPY’KHOCTH. BrimcaHHble UM ONHCAaHHBIE  OKPY’KHOCTH
MHOTOYTOJILHUKOB.
[IpsiMast 1 OKpPY>KHOCTb.
YeThIpEXYTOJIbHUKY.
YEThIPEXYTOJIbHUKHU.
Teopema [ludaropa u Hauana TpuroHomeTpuu. Pemenue o0mmx
TPEYTrOJIbLHUKOB.

[IpaBusBEHBIE MHOTOYTOJIBHUKHY.

[IpeobpazoBanus wiockoctu. Jsmxenus. [Togooue. Cummerpus.
[Tnomane. Beraucnenne momanei. [1momany mogoO0HbIX huryp.
JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH.

Bnmcannsie u OIITNCaHHbIC

KacaTresnbHasl; paBeHCTBO U Nojo0ue (Guryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh TPSMBIX, YTOJl
MEXIy MNpPSIMbIMH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U
IpSIMOM; NJIMHA, PAcCTOSHUE, BEIMYMHA YyIia, IJIOAdb,
EpUMETD.

HUcnonb3oBate  (opmynabl: mnepumerpa U IUIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH W IUIOLIAJM Kpyra,
00BEMa MPSAMOYTOIBLHOTO Mapallyiesienumea.

OnepupoBaTh NOHATHAMM: IPSAMOYIOJbHas CHUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH MOHATHS AJIs
MIPEACTABJICHUS JTaHHBIX W PELICHHs 3a/1ad4, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MMPEIMETOB.

Pemath 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHSATHH,
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BCKTOpBI Ha IIJIIOCKOCTH.

WJUTFOCTPAIIMIO CBS3EH MEXKIY Pa3IMYHBIMU YacTsIMHU Kypca.
Boi0upaTrs MeTOa J171s1 peleHus 3aauH.
Pemarth 3aga4y U3 MOBCEIHEBHOM KU3HU.

TEMATHYECKOE IVIAHUPOBAHHME YUEBHOT'O KYPCA «BEPOSITHOCTH 1 CTATUCTHUKA»
(IO TOAIAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zpanue
pasaeJa (TemMbl)
(umci10 YacoB)

OcHoBHOe conep:kanue

XapaKkTepuCTHKA NeATeJbHOCTH 00y4al0uXcst

IIpeacrasiienue
JAAHHBIX
(74)

[IpencraBnenue ganHHeIX B Tabmunax. [Ipaktudeckue
BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue u
WHTEpIIpeTanus TaOJIMYHBIX JNaHHBIX. [IpakThdeckas paborta
«Tadomuupe.

I'padmueckoe mpejpcraBieHUE [TAaHHBIX B BHUJIEC KPYTOBBIX,
CTOJIOMKOBBIX  (CTONMOYATHIX)  amarpamMM.  UTeHue U
noctpoeHne  guarpamm.  [lpumepbr  gemorpaduyueckux
Jarpamm.

[Ipaktrueckas padota «/Iuarpammseny.

OcBanBath Ha  0a30BOM  yYpPOBHE  CIOCOOBI
NPEJCTAaBICHUS CTATUCTUYECKUX JAaHHBIX W YHCIOBBIX
MacCMBOB C I[OMOLIpI0 TaOMUI U JAWarpaMMm C
UCIOJb30BAHUEM  aKTYalbHbIX W BaXHBIX JIAHHBIX
(nemorpaguueckue JITAaHHBIE, MIPOU3BOJICTBO
MPOMBIIIJICHHON U CEIbCKOXO3AWCTBEHHON MNpPOAYKLUH,
OOIIECTBEHHBIE U IPUPOAHBIE SIBJICHMUS).

H3yyars Metoabl paboTbl ¢  TAONMYHBIMH |
rpadUYecKUMH TIPEICTABICHUSMH JaHHBIX C ITOMOIIBIO
IUGPOBBIX PECYpPCOB B XOZ€ MpaKTHYECKUX paboT (c
HaIpPaBJIAIONIEH TOMOIIBIO).
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OnucarejabHast
CTATHCTUKA
(8 4)

Yucnoseie HaObopwl. CpenHee apudMeTUIECcKoe.

Menanana 9uciioBOro Habopa. Y CTOMYUBOCTh MEIUAHBI.
[TpakTuueckas padota «CpenHUe 3HAUCHUS.
Haubonbiiee u HanMeHbIIIee 3HaYEHUS YUCIOBOTO Habopa.
Pa3max.

OcBauBaTh Ha 0a30BOM YpOBHe NOHSATHSA: UYHCIOBOH
Habop, Mepa IEHTPATbHON TEHACHIMH (Mepa IICHTpa), B
TOM YHCJIe CpeHee apu(mMeTHIecKoe, MeIuaHa.
OnuchiBaTh CTAaTUCTUYECKHE JIaHHBIE C IOMOIIbIO
cpeaHero apupMeTudyeckoro u Menuansl. Pemars 3amaun
(c uCmonb30BaHUEM 3pUTEIbHON HAMIAJHOCTH W/WIN
BepOabHOM OTOPHI)

H3yuyats cBOMCTBA CPEIHUX, B TOM YHCJE C NOMOIIBIO
HU(POBBIX PECYpPCOB, B XOJ€ MPAKTUYECKUX padoT, (c
HaMpasJSIONIEH TOMOIIBIO).

OcBanBaTh Ha 0230BOM ypPOBHe NOHATHS: HauOoJIbIIEE
U HaMMEHbIIIEE 3HAYCHMsI YUCIIOBOTO MacCHUBa, pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a OMMCAHMS TaHHBIX B
COOTBETCTBUM C HIPUPOJOM  JAaHHBIX U  LEIIMU
HCCIIEIOBaHMS C HAIIPABJIAIOIIEH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(69)

Cnyuatinas usmenuusocms (npumeput). Yacmoma 3nauenuii 8
maccuse oannvix. I pynnuposxa. I'ucmoepammul.
Ipaxmuueckas paboma « Cyuaiinas usmeH4yu80Cmb ».

Ocsaueams noOHAMUA: YACMOMA 3HAYEHUN 8 MAccuse
OQHHBIX, SPYNNUPOBKA OAHHBIX, 2UCTNOSDAMMA.

Cmpoumsb cucmozpammul no oopasyy

Ocsausams cpaghuueckue npeocmasieHus pa3Hbix U008
CYHAUHOU UBMEHYUBOCMU, 6 MOM YUCIE C HOMOWbIO
Yughposwvix pecypcos, 8 xooe NpaKmu4eckou padbomai.

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, pebpo. I[Ipeocmasnenue 3a0a4u ¢ nOMoOwbIO
epaga. Cmenensv (eanenmmnocms) eepuiunvl. Hucio pébep u
cymmapHas cmenenv eepuut. Llenv u yukn. Ilymo 6 epage.
Ilpeocmasnenue o ceasnocmu epaga. Obx00 epaga (diinepos
nymu). [Ipedcmasnenue 06 opuenmupo8anuvix epagpax.

Ocsaueams nonamusn: cpag, eepuwuna epaga, pedpo
epaga, cmeneHs (8a1eHMHOCMb BEPUIUHDBL), YeNb U YUK
Ocsaueams nonamusa: nymo 6 cpage, 31i1epos nymo,
00x00 epagha, opueHmuposanHwlil 2pag.

Obcyyncoams pewienHue 3a0auu HA NOUCK  CYMMbI
cmeneHell eepuiun 2paga, Ha nouck odoxoda epaga, Ha
noucKk — nymeti 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasawel NOMoubio.

Ocsaueams cnocodwvl npeocmasnenuss 3aday u3 Kypca
aneedpwvl, 2eomempui, meopuu 8epoAmMHoOCmell, Opyeux
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npeomemos ¢ NoMowblo 2pagos (Kapmwvi, cxemul,
aneKmpuyeckue yenu, QyHKYUOHAIbHblE COOMBEmMCmels)
Ha npumepax.

BepositHOCTB M

Cryuatinolti onolm u ciyyainoe coovimue. Beposmnocmov u

Oceausamv nOHAMUA. CNYYAUHBIU ONBLIM U CIYYAUHOE

4yacToTa yacmoma cobvimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, Mai08epoamuoe u NPaKmuiecku 00CmosepHoe

CJIyYaiHOT o 00CmosepHuIX cOObIMULL 8 npupooe u 8 obwecmee. Monema u | cobvimue.

coObITHA USpanbHas KOCMb 8 MeopUU 6eposIMHOCME. HM3yuamo 3nauumocmev  MAN08EPOAMHBIX COOLIMULL 8

(4 4) Ilpakmuueckas paboma « Hacmoma evinadenusi opaay. npupooe u obujecmee HA BANCHBIX NpuMepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
uHgopmayuu, nepedaia OAHHHIX).
H3yuams ponv kiaccuueckux 6eposimHOCMHbLIX Mooeel
(MOHema, uepanvbHas KOCmy) 8 meopuu 8epoSmMHOCHElL.
Habénwoams u uzyuamo yacmomy coovbimuii 8 NPOCMbIxX
IKCNEPUMEHMAx, 8 MOM HUCie ¢ NOMOWbIO YUPPOBLIX
pecypcos, 8 xo0e NpaKmuyeckou pabomei.

O06o0ueHue, [IpencraBnenne  manebiX.  OmnucarenbHas — craTUCTUKA. | [IOBTOPATH W3y4YeHHOE W BBICTPAMBATHL  CHCTEMY

KOHTPOJIb BeposiTHOCTB CityyaifHOTO COOBITHSI. 3HAHUM.

(S4) Pemarp 3a1a4u Ha IPEACTaBICHUE U OMMMCAHUE IAHHBIX C

MIOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK C HAINPABIAIOLICH
MOMOILBIO.

O0cy:xxnaTn NpUMepbI CIIy4aiHbIX COOBITHUH,
MaJIOBEPOSATHBIX U IPAKTUUYECKH TOCTOBEPHBIX CIy4alHBIX
COOBITHI, UX POJIM B IPUPOAE U KU3HU YEIOBEKa

8 kiacc (He menee 34 1)

Ha3Banmue
pasnaesa (TemMbl)

OcHoOBHOe coiep:kaHue

XapakTepuCcTHKA 1eATeJILHOCTH 00y4al0IIMXCs
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(4ucji0 4acoB)

IHoBTOpEHHE
Kypca 7 Kiacca
(4 1)

[IpencraBnenue  gaHHbIX.  OmnMcaTenbHass  CTaTUCTHKA.
Cayyaiinast u3MeHuMBOCTh. CpeiHre YncioBoro Habopa.
Cry4aiiapie coObITHS. BEpoSTHOCTH 1 4acTOTHI.
Knaccuueckue mozenu Teopun BEpOSITHOCTEN: MOHETa U
urpaibHasi KOCTb.

IloBTOpSITH M3yYeHHOE U BBICTPAUBATH CHUCTEMY
3HAHUM.
Pemars 3agaum (Mo BHM3YaJbHOHM oOmope) Ha

MPEJCTABICHUE M ONUCAHHUE JaHHBIX
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars 3amaum (Mo BHU3YaJbHOHM oOmope) Ha
MPEJICTABICHUE TPYIIHUPOBAHHBIX JAHHBIX W OINHUCAHUE
CIIy4yallHOM N3MEHUYUBOCTH.
Pemars 3agmaum (mo
oInpeeIcHue YacTOThI CITy4alHBIX
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX u MPaKTUYECKU JIOCTOBEPHBIX
CIIy4aHbIX COOBITUH, UX POJM B MPUPOAE M KHU3IHU
YEJIOBEKa.

C TIOMOIIObIO

BU3YyaJIbHOH  omope) Ha

COOBITHIA,

OnucarejbHast Omgxnonenus. /ucnepcus uucinogoeo Hadopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCHEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUC108020 Habopa. [luazpammol pacceusanusl. OMKJIOHEHUe, UCNONb308aMb MU XAPAKMEPUCTNUKY OIS
PacceuBanue ONUCAHUA PACCeUBAHUS OAHHBIX.
JAAHHBIX Yuacmeosamv ¢  obcyyucoenuu  cunomeszvt 00
4 9) omcymcmeuu UiU HAIUYUU  C8A3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceuganus no UMErOUWUMCSL
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KoMNnblomepa (nocie
CO8MECMHO20 AHAU3A).
MHo:kecTBa MHosecTBO, MOAMHOXKecTBO. Onepannu Hajg MHOkecTBamu: | OcBamBATh MOHSITHSI: MHOXECTBO, SJIEMEHT MHOXECTBA,
(4 9) oObenuHeHue,  mepeceueHue,  jponoyiHeHue.  CBoMCTBa | MOJMHOXECTBO.
orepanuit HaJ MHO>KECTBaMHU: MePEeMECTUTENbHOE, | BBINOJIHATH onepanumn HaJI MHO>KECTBaMH:
COUYeTaTeNbHOE, PACIIPEACIUTENHLHOE, BKIIIOUCHHUS. o0benuHeHne, IepecedueHne, JomoaHeHue (1o 00pasiry).
I'paduueckoe npeacraBneHNEe MHOKECTB. Hcnoab3oBath CBOICTBA: MEePEMECTUTEIILHOE,
coueTarelbHOe, pPaCTIpeNeTUTENbHOE, BKIIOYECHHS (C

WCIIOJIb30BAHUEM BHU3YaJIbHOM OTIOPHI).
Hcnonb3oBath rpaduueckoe MpecTaBiIeHHEe MHOXKECTB
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NpU ONMUCAHWU PEabHBIX TPOIECCOB M SBJICHUH, NpPH
pelIeHNH 33aa4 U3 APYTUX yUYeOHbIX IPEAMETOB U KYpPCOB
(C ICTIONB30BaHUEM BU3YaJILHOM OTIOPHI).

BepositHOCTH
CJIy4ailHOT 0
coObITHS

(6 9)

DneMeHTapHbIC COOBITHSI. Crny4aifHbie COOBITHS.
bnaronpustcTBytomue s3neMeHTapHble coObITHS. BeposiTHocTH
coObITui. ONbITBI € PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
coObITusiMU. City4aiiHblid BEIOOP.

[TpakTudeckas padora « OMBITH C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSAMUY.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COOBITHE, CiIy4ailHOe COOBITHE Kak
COBOKYIHOCTb  OJaronpHsTCTBYIOIUX  3JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOKHBIE JIEMEHTAPHBIE COOBITHSI.
PemaTtp 3a7a4um Ha BBIYMCIICHHE BEPOATHOCTEH COOBITHIA
M0 BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHHA CITy4alHOTO
omnbITa (C MCIOJB30BAaHUEM 3PHUTEIBHON HAIVIATHOCTH
W/Wn BepOaJIbHOW OTIOPHI).

PemiaTh 3a7a4u Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITHIA
B ONBITAX C pPaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMH, B TOM YHCJIE C IOMOIILI0 KOMIIbIOTEPA (C
UCIOJIb30BAHUEM  3PUTENbHOM  HArSIAHOCTH  W/WIN
BepOaIbHOM OMOPEI).

IIpoBoanTL M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMU (C UCIIOJIIb30BAaHUEM MOHET,
UTpaIbHBIX KOCTEH, JIpyTUx MOJIENEN)
B XOJ€ MpaKTHYeCKOW paboThl (C HCIOJIb30BaHUEM
BU3YaJIbHOW OIIOPBI).

BBenenue
Teopuro rpagos
(49)

B

lepeso. Ceolicmeéa  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CYUWecmeoBanue SUCAYeU BepULUHbl, CBA3b MeNCOy YUCTIOM
sepuiun u yuciom pébep. Ilpasuno ymHooicenus.

Ocseausamp nonamusn: oOepeso Kak epagh 6e3 yukia,
sucsa4as eepuuHa (1ucm), 6emev depesa, nymov 8 oepese,
ouamemp Oepesa.

H3yuames ceolicmea Oepesa: cywecmeosanue eucsauell
6EPUIUHBI, €OUHCMBEHHOCMb  NYMU  MeH Oy  08YMs
BEPUIUHAMU, CE53b MENHCOY HYUCTIOM GEPUIUH U YUCTOM
pébep.

Yuacmeoeamu 6 oocyscoenuu pewenun 3a0auu na nouck
U nepeuucieHue nymeu 8 oepese, onpeoeieHue YuUcia
sepuiun unu pébep 6 depege, 06x00 OUHAPHO2O Oepesa, 6

11




MOM Yucjie ¢ npumeHeHuem npasujia YMHOMNCEHUA.

Cayuaiinbie
coObITUSA
(8 1)

Ilpomusononoscnoe  cobvimue.  Jluacpamma  Dilepa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimus. @opmyna croscenus eepoamuocmei. Ilpasuno
VMHOJMCEHUsT ~ 8eposmHOCmel.  YclosHas — 8eposimHOCHb.
Hezasucumvlie  cobvimusa.  Ilpeocmagnenue  cuyuaiinoco
9KCnepumMeHma 6 suoe oepesa.

Oceausamv nOHAMUA: G3AUMHO NPOMUBONOLONCHLIE
cobvimusi, onepayuu Hao codobLImusIMuU, 00veOuHeHue U
nepeceyerue coovimui, ouazpamma dinepa (Direpa—
Benna), coemecmuule u necosmecmmvle codvimusi.
H3yuams meopemut 0 6eposmuocmu 00veOUHeHUs: 08X
coovimuil (Ghopmynvl crodcenust eposimuocmelt).
Yuacmeoeams ¢ oocyscoenuu pewrenusa 3adauu, 6 mom
yucie mekCcmoswvle 3a0a4u Ha onpeoesieHue eposmHocmen
00veOuHenuss U nepecedenuss coOblmuil ¢ NOMOWDBIO
yucnoeol  mpamou, ouazpamm  dinepa,  opmynsl
CILOJCEHUS BEPOAMHOCMEN.

Oceausamp ROHAMUA: npasuio VMHOMCEHUSA
8epOAMHOCMEl, YCI08HAL BEPOSAMHOCb, HE3ABUCUMbLE
cobbIMUsL 0epeso CYUalHO20 ONbIMA.
H3yuamy  ceoiicmea  (onpedenenus)
coobimuil.

Yuacmeoeamv 6 obcyycoenuu pewenus 3adauu Ha
onpeoenenue u UCNOIb308AHUE He3ABUCUMBIX COObIMUIL
Yuacmeoeamv 6 obcyycoenuu pewenus 3adauu Ha
NOUCK ~ 8epOsIMHOCMEl, 6 MOM YUCIe YCI0BHLIX, C
UCNONb3068aAHUEM 0epesa CYHAUH020 ONbIMA.

He3asUCUMbLX

Oo0o0menue,
KOHTPOJIb
(4 9)

[IpencraBnenue nannpix. OnucarenpHas cTaTucTuka. ['padsol.
BepositHOCTB CIIy4yaliHOTO COOBITHS. DneMEeHThI
KOMOWHATOPHKH.

IloBTOpPSATH H3yYEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTh 3a1aum Ha Npe/ICTABIICHNUE U OMTMCAHUE JAHHBIX C
MIOMOILBIO M3YYEHHBIX XapaKTEPUCTUK (c
WCIOJIb30BaHNEM BU3YaIbHOMN OIMOPHI).

Yuacmeoeamov 6 oocyrycoenuu pewenusn 3agaum c
puMeHeHneM rpados.

Pemate 3agauMm  Ha  HAaXOXKJICHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITUSI 1O BEPOSTHOCTSAM 3JIEMEHTAPHBIX
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COOBITHI, B TOM YHUCII€ B ONBITAX C PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITHUSAMU (C BU3YyaJIbHON OIMOPOiA).
Yuacmeoeamv 6 obcyscoenuu pewenusn 3agaum Ha
HaXO0X/IEHUE BEPOSTHOCTEN 0ObEIUHEHMS U TIEPECEUCHUS
COOBITHI, B TOM YHCJIE HE3aBUCUMBIX, C UCIOIb30BAHUEM
rpadUUecKuX TPEACTAaBICHUH U JiepeBa CIy4YaiHOTOo
OIIBITA.

Yuacmeosamv 6 oé6cyyncoenuu pewenusa 3anaum Ha
nepevrciaeHne KoMOUHaMH (41cia nepecTaHoBOK, YnCIia
COYETaHWil), Ha HAXOXXICHHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHHEM KOMOMHATOpUKHM, B TOM 4YHUCIE C
HCII0JIb30BaHNEM TpeyroibHuKa [lackans.

9 kaacc (He MeHee 34 4)

Ha3zpanue
pa3naena (Tembl)
(UMCJI0 YacoB)

OcHoOBHOe coep:KkaHue

XapakTepuCcTHKA 1eATeJILHOCTH 00y4al0IIMXCs

IToBTOpEeHHE [IpencraBnenne  manHbIX.  OmnucarenbHas — CTaTHCTHUKA.
Kypca 8 kiacca Onepauuu Haa coobITUsIMU. He3aBucumMocTh COOBITH.
(41)

IloBTOpSITH UW3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

PemiaTh 3a7a4mn Ha MpeCTaBICHUE U ONTUCAHKE JIaHHBIX.
Pemate 3ajayM  Ha  HAXOXKJICHHE BEPOSTHOCTEH
OOBEIMHEHUS W TIEPEeCEUYCHHs] COOBITHH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HCIOJb30BaHUEM  rpaduyeCKux
MIPEJICTABJICHHUIA U JepeBa CIIyYaifHOTO OIIBITA.

Pematph 3agaum Ha mepeyUCICHUE KOMOMHAIUHN (Yucia
MEPECTAHOBOK, WYHCJIA COYETAaHWiH), Ha HaXOXJICHUC
BEPOSITHOCTEM COOBITHH c MIPUMEHEHUEM
KOMOMHATOPHKH,
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B TOM YHCJI€ C UCITIOJIB30BaAHUEM TPEYTOJIbHUKA ITackans

J1eMeHThbI KoMmOunaroprnoe mpaBuino ymHOkeHHs. llepecranoBku. | OcBamBatb Ha  0a30BOM  YpPOBHe  NOHSITHSA:
komOunatopuku | Dakropuan. CodyeraHus M YHUCIO COYECTAHHH. IpeyeonbHux | KOMOMHAaTOPHOE INPAaBHIO YMHOXKEHHS, YHOPSIOYEHHas
4 9) Iackansn. Tpaktudyeckas paboTa «Bberunciienne BeposTHOCTEH | Mapa, TpoWKa OOBEKTOB, IEPECTaHOBKA, (haKTopual
C HCIIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKIMI AJIGKTPOHHBIX | YHCJIA, COYETAHHME, YMCIO COYETAHUH, mMpey2oNbHUK
TaOJIHUL. Tlackans.
Pemiate mpocreiilime 3aJa4Yd  Ha  [EPEUYUCIICHUE
YIIOPSTOYEHHBIX nap, TPOEK, NepEeYnCIeHne
MEPECTAaHOBOK M COYETAaHUM DIIEMEHTOB Pa3IUYHbIX
MHOXECTB (110 00pa3siry).
Pemate mpocreiilime 3aJa4yuM Ha NPUMEHEHUE YHKCIa
coueTaHuil B anredpe (COkpamEHHOe YMHOXKEHHUE, OMHOM
HeroToHa) (¢ HanpaBisAIOLIEH MOMOIIBIO).
Pemiatb, mnpumeHsisi KOMOMHATOPUKY, 3a7aud Ha
BBIYMCIICHHE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIBIO
AJIEKTPOHHBIX TAONUI] B XOJA€ MPAaKTHYECKOW paboThl (C
BH3yaJIbHOW OTIOPOiA).
I'eomerpuueckas | [ eomempuueckas eeposmuocmo. Cnyuatinsiii 6b100p mouku uz | Oceausamy nOHAMUE 2e0OMEMPUYECKOL 8EPOAMHOCTIL.
BEPOSITHOCTDH @ueypel Ha niockocmu, U3 ompe3sKa, uz 0y2u OKpPYHCHOCMIU. Yuacmeoeamv ¢ oocyyncoenuu pewenua zadauu na
4 9) HAxXoxcoeHue 6eposimHocmeli 8 onblmax, NpeocmasuMbLX
KaxK 8b100p Mouex u3 MHO20y20lbHUKA, Kpyad, Ompe3Kad uiu
Oyeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA
UcnbiTanus Ucnbitanune. Ycnex u Heynaya. Cepust ucnbiTaHui a0 | OcBamBaTh Ha 0a30BOM YPOBHE NOHSATHS: MCIBITAHUE,
Bepnyuiu nepBoro ycrexa. HMcmeitanus bepuymin.  BeposTtHoOCTH | 31eMeHTapHOe COOBITHE B UCIBITaHUM (yCIeX U Heyaya),
(6 4) coObiTuii B cepun wucnbiTanuii bepHymnu. I[lpakTuueckas | cepus HCIBITAHMM, HACTYyIUIEHHE IIEPBOIO  ycexa
pabora (meynaum), cepus ucnpiTaHuit beprymm.
«Hcneitanus beprymm. Pemate mpocreiilime 3aJa4d HAa  HAXOXKIEHUE

BEPOSITHOCTEN COOBITHII B CEpUU HCTBITAHUI 10 MIEPBOTO
ycrexa, B TOM 4Hcie ¢ MPUMEHEHHEM (pOpMyIibl CyMMBbI
reOMETPUUECKON Iporpeccuu (¢ onopoi Ha CIIPaBOYHYIO
nHpOPMAIIHIO).

Pemate mpocreiinue

3agavau Ha HaXO0XICHUC

11




BEPOSITHOCTEH  DJIEMEHTapHBIX  COOBITUH B CEpUU
UCIBITAaHUN bepHyJIM, Ha HaXOXICHUE BEPOATHOCTU
ONPEACIEHHOTO YHCIA YCIEXOB B CEPUM HCIBITAHUN
bepnynnu (¢ BU3yallbHOI O1OpOii).

HN3yyaTh B X0/1e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu UcnblTaHul bepHymm

Cayuaiinas
BeJIMYMHA
(69)

CrnyualiHas BeJIMYMHA W PACHPENEICHUE BEPOSATHOCTEM.
Marematnueckoe OXHJIAHHE W JHUCIEpPCHs  CIy4yalHOH
BeIMUMHbL. [IpuMepel MaTeMaTHMYeCKOro OXHIAHUSA Kak
TEOPETUUECKOI0 CPETHEr0 3HAYCHUS BEINYNHBI.

[TonsiTue o 3akoHe OoybIUX yncel. Mzmepennue BeposTHOCTEM
C TIOMOIIIbIO YacToT. [IpuMeHeHune 3akoHa OONBIINX YUCEIL.

Ocsoutb Ha 0a30BOM YpOBHe NOHATHA: ClydailHas
BEJIMYMHA, 3HAYCHUE CITy4aitHOMI BEJIMYMHBI,
pacrpenesieHue BEpOsSTHOCTEM.

HM3yyare u oOcyxaaTh IIpUMEPBl IHUCKPETHBIX U
HENPEepPbIBHBIX CIyYailHbIX BEJIUYUH (POCT, BEC YEIIOBEKA,
YHMCIIEHHOCTb HACEJICHHUs, APYTHE N3MEHYUBBIC BEJIUYHHBI,
paccMaTpuBaBIIUECS B Kypc€ CTATUCTHKH), MOJEIbHBIX
CIIy4yalHBbIX BEJMYMH, CBS3aHHBIX CO CIy4alHBIMH
onbiTaMu (OpocaHue MOHETBI, WIPAIBbHOM KOCTH, CO
CITy4aifHBIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSATHA:
MaTeMaTUYECKOE OKHMJIAHHUE CIIy4alHOW BEJIWYMHBI KakK
TEOPETHUYECKOE CPEAHEE 3HAYEHUE, TUCIIEPCUs CIIyYalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YUCIOBOro Habopa.
Pemiate 3amauM Ha BBIYKMCIEHUE MAaTEMaTUYECKOTO
OKMJIAaHHUA W  JUCIEPCUU JHUCKPETHOHW  CIly4alHOU
BEJIMYUHBI 110 33JaHHOMY PacCIpPEIEICHUI0, B TOM YHUCIE
3aja4, CB3aHHBIX CO CTPAXOBAHUEM M JOTEpesiMH (C
HanpaBJSIONIEi TOMOIIBIO).

3HAKOMHMTBCA C MAaT€MaTU4YECKUM OXHJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpeNe/IeHUl, B TOM 4HCIIE
pacrpeeneHus ciiy4ailHON BEIMYMHbBI «YUCIIO0 YCIIEXOB) B
cepuu ucnbITaHui bepHysu.

H3yuarp yacToTy COOBITUS B IOBTOPSIOIIMXCS
CIIy4alHBIX ONBITaX KaK CIy4YallHYI0 BEIUUYUHY.
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3HAKOMHUTBLCSI C 3aKOHOM Oonblmmx uucen (B Qopme
Beprymnu): mpu OOJBIIOM YHCIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemiath 3agaum  Ha U3MEpEHUE BEPOSATHOCTEH ¢
MOMOIIIBIO YaCTOT (C HATIPABJISIFOIIEH TOMOIIBIO).
OOcy:xknaTh  ponb  3akOoHa  OONBIIMX — YHUCENl B
000CHOBaHUU 9aCTOTHOTO MeToza W3MEpCHUs
BEPOSITHOCTEM.

OO0cyxnaTb 3aKOH OOJBIIUX YHCEN KaK IPOSBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MEHUUBBIX SIBICHUSX,
pOJb 3aKOHA OOJBIIMX YHCEN B MPHUPOJAE U B KHU3HH
YeJI0BEKa.

O0o00menue,
KOHTPOJIb
(10 )

IIpencraBinenve  HaHHBIX.
BepositHOCTB CIy4yaliHOTO cOoOBITHS.
koMOuHaTopukH. CiydaliHble BETMYMHBI U paCIpeIeIICHHUS.

OnucarenpHas  CTAaTUCTHKA.
DIIEMEHTEI

IloBTOpPSITH W3yY€HHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

PemaTh 3a1a4u Ha NIPEACTABICHUE U OMMCAHUE JTAHHBIX.
Pemats 3amaum  Ha  HAXOXJIEHUE  BEPOATHOCTEH
COOBITHH, B TOM YHCJIE B ONBITaX C PAaBHOBO3MOXXHBIMH
3J€MEHTapHBIMU COOLITHSIMH, BEPOSITHOCTEN
0o0beIMHEHNS W TepeceueHuss COOBITHH, BBIYUCIATH
BEPOSITHOCTA B OMNbBITaX C CEPUSIMHU  CIIyYalHBIX
HCITBITAaHUI
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