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AnantupoBaHHass pabodasi mporpamma 1o ydeOHomy mpeamety «Maremarukay (0a30BBI YPOBEHBD)
(mpenmetHas obnmacTh «Maremarnka M WHGOpPMATHUKa») (Jajgee COOTBETCTBEHHO — MPOrpaMMa Iio
MaTeMaThKe, MaTeMaThKa) BKJIIOYACT TOSCHUTEIBHYIO 3allUCKYy, COJepKaHUue OOydeHHs,
IJITAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS IIPOrPaMMBbI IO MaTeMaTuKe.

[NHOACHUTEJIBHAA 3AITNCKA

AnpanTupoBaHHas pabodasi mporpamMma O MaTeMaTHKe Uil OOyJaroIIuXcsi € 3aepiKKOi
ncuxuyeckoro paszpurus (aanee — 3I1P) Ha ypoBHE 0CHOBHOro 00IIEr0 00pa3oBaHMs MOATOTOBIEHA
Ha ocHoBe denepanbHOro rocyaapCTBEHHOIO 00pa30BATENBHOIO CTAaHAAPTa OCHOBHOIO OOLIEro
obpaszoBanus (IIpuxa3z Munnpocseuenus Poccun ot 31.05.2021 1. Ne 287) (nanee — ®I'OC O00),
®denepanbHOI aAaNTHPOBAHHOM 00pa30BaTENbHON IPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus IS
00y4aronmxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbs (IIpnkaz Munnpocsenienns Poccun ot
24 nos10ps 2022 1. Ne 1025), denepanbHOii paboueit mporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus 1o
yueOHOMY mpeamery «Marematukay, @denepanbHOl TPOTrpaMMBl  BOCIUTAHHS, C Y4ETOM
pacnpeneneHHbIX M0 KilaccaM IpoBepseMbIX TpeOoBaHUI K pe3ynbTaram ocBoeHus denepanbHON
aJaTUPOBAHHON 00pa30BaTEIHLHON MPOTPaMMBbl OCHOBHOTO OOIIIET0 0Opa30BaHusI ISl 00yUIaIOITHAXC S
C 3aJiepKKOW TCUXHWYECKOro pa3BuTus. B pabouell mporpamMme y4TeHbl HUAEH U MOJOKEHHS
Konuenuuu pazButus marematuyeckoro oopazosanust B Poccuiickoit @enepanuu.

O0mas xapakTepucTuKa y4eOHOro npeamera «MaremaTuka

VYyeOnplii mpenMer «MaremaTtrka» BXOJUT B TPEAMETHYIO o0sactb «MaremaTtuka |
nHpopmatukay. OH CHOCOOCTBYET pa3BUTHUIO BBIYUCIUTEIBHOW KYIBTYPHl W JIOTHYECKOTO
MBITIUICHUSI, (OPMHUPOBAHUIO YMEHHS TOJh30BaThCS QJITOPUTMaMH, a TakkKe NPHOOPETCHHIO
MPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TOBCEIHEBHOW >ku3HU oOywaromuxcs ¢ 3I[1P. YueOHbrid
MpEeAMET Pa3BUBACT MBIIUICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKITMOHAIBHYIO TPAMOTHOCTb,
YMEHUS BOCIIPUHUMATh U KPUTHYECKH aHATTM3UPOBATh MH(OPMAIIHIO, TIPEICTABICHHYIO B Pa3JIMYHBIX
dhopmax.

OOyyenne maremaruke Ta€T BO3MOXKHOCTh pa3BuBarTh y oOyuarontuxcs ¢ 3[1P Tounyro,
palMoHANBHYI0 W HMH()OpPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJiee MOIXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKHE, TpaduuecKkue CpeacTBa Ui BBIPAKCHUS CYKICHUW W HaISJHOTO HX
MPEICTABIICHHUS.

Heo0xoammMbIiM KOMITOHEHTOM OOIIEH KyJIBTypbl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS 00111ee
3HAKOMCTBO C METOJaMH ITO3HAHMS JCHCTBUTEIBLHOCTH, IPEICTABICHHUE O TNpPEeaMETe M METoaax
MaTeMaTUKU, WX OTIUYMA OT METOJOB JPYIMX €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00
OCOOCHHOCTSAX NPUMEHEHUS MAaTEeMaTUKH MJIsi pelIeHUs] HAayYHbIX M MPHUKIAJHBIX 3a4ad. Takum
oOpa3omM, mMaremaruyeckoe oOpa3oBaHHME BHOCHT CBOW BKJIaa B (popMHpoBaHHME OOIIEH KYIbTYpPbI
yeJIoBeKa.

N3ydyenne wmareMaTHKUM Takke CHOCOOCTBYET SCTETHMUECKOMY BOCIHTAHHUIO YeEIIOBEKa,
MOHMUMAHUIO KPacoThl M U3ALIECTBA MAaTEeMAaTHUYECKUX PACCYKJIEHUH, BOCIPHUITHIO T€OMETPUUECKHUX
(dbopM, YCBOEHUIO UAEH CUMMETPHH.

[IporpamMma oTpakaer cojep:kaHue oOydeHUs mpenMmeTry «MareMaTuka» ¢ y4eTOM OCOOBIX
oOpa3oBaTenbHbIX TOTpeOHOCTEH oOydaromuxcs ¢ 3[IP. OsnageHue y4eOHBIM MpeIMETOM
«MatemaTHKay MPeJICTaBIsIeT ONpeAeNIeHHYI0 CIOXHOCTh A yuamuxcs ¢ 3[1P. V oOyuarommxcs ¢
3[1P nHaunboniee BBIPAKEHBI OTCTaBAaHUS B PA3BUTHUU CIOBECHO-TIOTHYECKHX (OPM MBIIUICHUS,
MOATOMY a0CTpaKkTHbIE M OTBJICUEHHBIE KATETOPUU UM TPYTHOJOCTYHHBL. B Toxke Bpems mpu
crenuanTbHOM OOyueHUU OOydaromuecs MOTYT BBITIOJNHATh 3aJaHus 1o ainroputmy. OHH
BOCIIPMMMYHUBBI K TOMOIIM, MOTYT BBINOJHUTh MEPEHOC HA AHAJOTMYHOE 3aJaHUE YCBOEHHOTO
criocoba pemeHus. CHUKEHHE Pa3BUTHS MBICIHUTEIBHBIX OIMEpaIii ¥ 3aMeUICHHOE CTaHOBJIICHHE



JIOTUYECKUX JEHCTBUI NPUBOJIAT K HEIOCTATOUHOM OCMBICIEHHOCTH COBEPIIAEMBIX Y4EOHBIX
nevictBuil. Y oOyyarommxcs 3aTpyIHEHBI CUYETHBIC BBIUMCIICHUS, NPOM3BOAMMBIE B yme. B
MUCHMEHHBIX BBIUYUCIICHUSIX OHA MOTYT MPOIYCKaTh OJWH U3 MPOMEKYTOUHBIX 11aroB. [Ipu padoTte ¢
YHCIIOBBIMH BBIPQKEHUSMH, BBIUYUCICHHEM HX 3HAUEHHUs MOTYT HE YJCpXKHBAaTh NPaBUIIbHBINA
nopsnok neiicteuid. [lpu ympomennn, npeoOpa3zoBanuu BblpakeHuil ywamuecs ¢ 3[IP He moryr
CaMOCTOSITEJIbHO IPUHATH PELIEHUE O MOCIEA0BaTEeIbHOCTU BINOIHEHUS JeHCcTBUI. KOHKpEeTHOCTD
MBIIUICHUS] OCJIOKHSET YCBOCHHS HABBIKA PEUICHUS ypaBHEHH, HEPABEHCTB, CUCTEMbI YpaBHEHUIA.
WM ManonocTynHo coBeplieHre 00paTUMbIX OIEpaLUi.

Huskuii ypoBeHb pa3BUTHs JIOTUYECKUX ONEpalui, HemocTaToyHas OO0O0OIIEHHOCTh
MBIIUICHUS. 3aTPYJHSIOT H3ydeHHEe TeMbl «DyHKIMM»: TpU ONpeneieHud (QYHKIHOHATBHOM
3aBHCUMOCTH, TIpU  ONHMCAaHUM  TrpauUyecKOd  CHUTyallMH, HCIOJB3YS  T'€OMETPHYECKHUH,
anreOpandecknii, (QyHKIMOHANBHBIA s3bIKH. Hepemko ydwampecs HE BHUAAT PasHUIBI MEXIY
00J1aCThI0 OTpeiesieHust (PYHKIIMH U 00JIaCThI0 3HAUCHUM.

Pemenune 3amau coOmpspkeHO € TPYAHOCTAMU OGOpPMIIEHUS KpPAaTKOM 3amucH, MPOBEICHUS
aHaJIM3a YCIIOBUSA 3a/1auM, BblAeNeHus cymectBeHHoro. O6yuaromuecs ¢ 3[1P 3arpynnstorcs cnenarsb
YMO3aKJIIOYeHHE OT OOIIEro K 4aCTHOMY, HEPEIKO BbIOMPAIOT HEepallMOHAJIbHbIE CIIOCOObI pelIeHus,
WHOT/Ia OTPAaHUYMBAIOTCS MAHUTTYJISIIUASMU C YUCIIAMH.

[Ipn wu3ydyeHun reomeTpuueckoro marepuana ooOyuaromuecs c 3IIP crankuBarorcs ¢
TPYAHOCTBIO JIeNIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH MOCIE0BATENbHbIE paccyxaeHus. Henpounsie
3HaHUSl OCHOBHBIX TEOPEM T'€OMETPUU TPUBOIUT K OIMMOKAM B PEUICHUH T€OMETPHUYECKHX 3a/1ad.
OOyuaromuecs MOTYT MOJIMEHUTh (POpMylly, HEMpaBWIBHO MPUMEHHUTH Teopemy. K cepbe3HbIM
omnOKaM B peUIeHUH 3ajjad MPUBOAST HEJOCTATOUHO Pa3BUThIE IPOCTPAHCTBEHHBIE MPEACTABICHUSI.
WM CNOKHO BBITIOJHHUTH YEPTEX K YCIOBHIO, B NMHUCHBMEHHBIX paboTax OHM HE MOTYT TPUBECTH
O0OBSICHCHHE K YEPTEKY.

TouHOCTH 3amOMHHAHUS U BOCHPOU3BEIEHUS Y4€OHOTO MaTepuana CHIKEHBI [0 IMPUYUHE
c1ab0CTH MHECTUUYECKOU IeATEIbHOCTH, Cy)KeHHsI oobeMa mamsaTu. O0ygarorumces ¢ 3IIP tpedyetcs
OorpIIe BpPEeMEHM Ha 3akKpeluieHWe Marepuaia, akTyalu3alus 3HaHWi 1o omope IpH
BOCITPOU3BE/ICHUU.

Jlng mpeooneHus TpyaJHOCTEH B U3y4eHHH ydeOHOro npeaMera «Marematuka» HeoOxoauma
ajanranus oObeMa U XxapakTepa yueOHOro Marepuala K Mo3HaBaTebHBIM BO3MOXKHOCTSAM Y4alluXcs
¢ 3IIP. Cnenyer y4eOHBIM MaTepHay MPENOJHOCUTH HEOOIBIIMMH TOPLUHIMH, YCIOXKHSS €ro
MIOCTETIEHHO, W3bICKUBATh CHOCOOBI aganTallMd TPYIHBIX 3aJaHHil, HEKOTOpbIE TEMbl /aBaTh Kak
03HAKOMUTEIIbHBIC;, HCKIIOYaTh OTIENIbHbIE TPYIHbIE J10Ka3aTeIbCTBA; TEOPETUUYECKHI MaTepual
peKoMeHAyeTCcsl u3y4yaThb B Ipollecce MPAKTHUUECKON JEATENbHOCTH IO PELISHUIO 3ajau.
Opranuyeckoe €IUMHCTBO MPAKTUUYECKOW W YMCTBEHHOH JAEATEIbHOCTH Y4YalllUXCsl Ha YpoKax
MaTeMaTHUKU CHOCOOCTBYIOT NMPOYHOMY M CO3HATEIBHOMY YCBOEHHUIO Oa3HCHBIX MaTeMaTHUYECKHUX
3HAHUU U YMEHUU.

Henu u 3a7a4u u3yvyeHusi yueOHoOro npeamera «MareMaTuka

[IpuopureTHBIMU LIENIIMU 00YYEHUS MaTeMaTHKe B 5—9 Kiaccax sBISIOTCA:

* (opMupoBaHHE LEHTPATbHBIX MaTeMaTHYECKUX MOHATHH (YMCII0, BEIMYMHA, TeOMEeTprudecKas
¢urypa, mnepeMeHHas, BEpOSTHOCTb, (yHKIUS), OOECIEeUMBAIOIIUX MPEEMCTBEHHOCTh U
NEePCHeKTUBHOCTh MaTeMaTHUECKOro o0pa3zoBaHus oOyuatomuxcs ¢ 3I1P;

* mnojBeneHue obyyaromuxcs ¢ 3I1P Ha JocTynmHOM A7 HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTUKH U OKPYKAIOIIEero MUpa, MOHMMAaHUE MAaTEeMAaTHUKU KaK 4acTU OOIIeH KyIbTyphl
YeJI0BEYECTBA;

" pa3BUTHE UHTEUIEKTYaJlbHBIX M TBOpPUYECKUX crocoOHocTelt oOywaromuxcs ¢ 3IIP,
IIO3HABATENIbHON AKTUBHOCTH, MCCIIEAOBATENIbCKUX YMEHUH, KPUTUYHOCTU MBIIUICHNS,
UHTEpEca K U3y4EHHIO MaTEMaTHKH;



* (opmupoBanue (GyHKIMOHATBFHOW MaTeMaTH4ecKOM TpaMOTHOCTH: YMEHHUS pPaclo3HaBaTh
MPOSABJICHUS] MAaTEMaTUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HCHHBIX CHUTYallUAX M TPU U3YyYCHUH JPYTHX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (pOpMYyTUpOBaTh MX HA SI3bIKE MATEMaTHKH M CO37aBaTh
MaTeMaTU4YeCKUE MOJENIU, IPUMEHATh OCBOECHHBIM MareMaTHMUeCKUW ammapar Jjs pelieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX ~ 3a/lady, HWHTEPIPETUPOBaTb U  OLIGHWBAaTh IOJY4YEHHbIE
pe3yNbTaThl.

JlocTrxeHue 3TUX Lene 00ecreynBaeTCsl peLIeHUEM CIEIYIOIUX 3ajau:

* ¢opmupoBath y oOyuatomuxcsi ¢ 3I[IP HaBblkM y4eOHO-TIO3HABATEIBHOW ICSATEILHOCTH:
IUIAaHUPOBaHUE pPa0OThl, MOUCK PALUOHAIBHBIX IYTEH €€ BBIIOJHEHMS, OCYLIECTBICHUS
CaMOKOHTPOJIS;

® CrnocoOCTBOBaTh MHTEIUIEKTYyalbHOMY pa3BUTHIO, (POPMUPOBATH KayecTBa, HEOOXOIUMBIE
YeJIOBEKYy JJIi IIOJHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbIE
MaTeMaTU4YeCKOM AESITETbHOCTH: SICHOCTU U TOUHOCTH MBICIIH, HHTYUIIMH, IPOCTPAHCTBEHHBIX
MIPEJCTaBICHUH, CHOCOOHOCTHU K NMPEOJJOIEHHIO TPYIHOCTEH;

* (QopmMupoBaTh KJIIOUEBbIE KOMIIETEHIIMM YydYalllUXCsl B paMKax NpPEeIMETHOW 00iacTu
«Maremaruka u ”HQOpPMAaTUKAY;

* pa3BUBaTh MOHATHIHOE MbllIUIeHUs oOyJaromuxcs ¢ 3I1P;

® OCYHIECTBISATH KOPPEKIIUIO MTO3HABATEIbHBIX MpolieccoB obyuatomuxcs ¢ 3I1P, HeoOxoaumMbrx
JUIS. OCBOEHUS MPOTPAaMMHOI0 Marepualia o yueOGHoMy MpeIMeTy;

" [peaycMaTpuBaTh BO3MOXXHOCTh KOMIIEHCAIIUM OOpa30BaTENbHBIX JIE(UIUTOB B OCBOCHHUH
MPEAIIESCTBYIONIETO MPOrpaMMHOTO Marepuana y obyuatomuxcst ¢ 3[1P u HegocTaTkoB B Ux
MaTeMaTU4eCKOM Pa3BUTHH;

= cdopMupoBaTh YCTONUMBBIA HHTEPEC yUAIIUXCS K TPEAMETY;

® BBISIBJIATH U Pa3BUBaTh MaTEMAaTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OCHOBHBIE JTMHUMU COAEP/KAHMS Kypca MareMaTuku B 5—9 kiaccax: «HUucna v BeIUHACICHUSD,
«Anrebpa» («AnreOpanuecKkue BBIPOKEHUSA», «YpaBHEHUS H HEpPaBEHCTBa»), «DyHKIHUMY,
«Teomerpusi» («l'eomeTpudeckne QUrypsl M UX CBOMCTBa», «l3MepeHHME TreoMeTpUUECKUX
BEITUYMHY»), «BeposATHOCTh M cTaTUCTHKa». JlaHHbIE JIMHUU PAa3BUBAIOTCS MapajuleNbHO, KaXKIas B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCHMO OJIHA OT JAPYrod, a B TECHOM
KOHTaKTe M B3aumojeiictBuu. Kpome »5Toro, ux oObeAMHSET JOTMYecKas COCTaBISAIOLIAL,
TPaJULUMOHHO TPUCYIIash MAaTeMaTUKe U MPOHMU3BIBAKONIA BCE MAaTeMAaTUYECKHE KypChbl H
conepxkatenpHble tuHUU. ChopmynupoBanHoe B DenepanbHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO o00miero oOpa3oBaHus TpeOOBaHHWE «yMETh OIEPUPOBATH TOHATUSMU:
OIIPENICIICHUE, AKCHOMa, TEOpEMa, J10Ka3aTelIbCTBO; YMEHHE paclio3HaBaThb WCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPHUBOJUTh NPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULAHUS
BBICKA3bIBAaHUI» OTHOCUTCS KO BCEM KypcaMm, a (OpMHPOBAHHE JIOTUYECKUX YMEHHUH pacipeneisercs
10 BCEM rojiam o0yueHusi Ha YpOBHE OCHOBHOT'O O0IIIero 00pa3oBaHusl.

Copmepxanne 00Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaraM OCBOCHHS
®denepanpHOl paboyeil mporpaMMbl, pacpeaesIEHHBIM 110 ToJlaM 00y4eHHUs, CTPYKTYPHUPOBAHO TaKUM
oOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, IMPHHIMIKAIBHBIM BOIpOcaM oOydaromuecs oOpaljainuch
HEOJTHOKPATHO, YTOOBI OBJAJICHUE MATeMaTHYEeCKHMMH TMOHSATHUSMU W HABBIKAMHU OCYIIECTBISIIOCH
MIOCJIEIOBATENbHO U TOCTYNATENbHO, C COOMOCHUEM MPUHLIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS
BKJIIOYAITUCH B OOIIYI0 CUCTEMY MaTeMaTUYeCKUX MpeacTaBieHuii odyqarommuxcs ¢ 3P, pacmupsis u
yryossist e€, o0pasys NpoYHble MHOXKECTBEHHbIE CBsI3U. OOIIMe ey u3ydyeHus: ydeOHOTo mpeaMeTa
«Marematuka» mpenctaBieHsl B dDexepanpHoil  paboueil mporpamMme OCHOBHOTO — OOIIEro
o0Opa3oBaHuUsL.

OcobennocTu 0T0OOpa M aanTaNUK y4eOHOr0 MaTepraJia 1o MaTeMaTuKe



OOyuenue yueOHOMY mpeamery «Maremaruka» CTPOUTCS Ha CO3/[aHUU ONTHMATbHBIX
YCIOBUH M7l YCBOGHUsI TporpamMHOro marepuana oOydarorumucs c¢ 3I1P. Bonpimoe BHUMaHmE
yaensieTcss oTbopy y4eOHOro Marepuasia B COOTBETCTBHUH C MPHUHIMIIOM JOCTYIHOCTH IIPH
coxpaHeHUU oO0mero 0a30BOr0 ypPOBHS, KOTOPHIH JOJDKEH IO COJCPXKAHUI0 M 00beMy OBITh
aJanTUpoBaHHbIM Jyisi oOyuaromuxcsi ¢ 3[IP B cooTBeTCTBUM € MX OCOOBIMU 00pa30BaTEIbHBIMU
norpedHocTsaMu. Cremyer oOIeryuTh oBiaeHue Marepuanom oOydatormmmucs ¢ 3[1P mocpencrsom
€ro JETAIbHOTO OOBSICHEHHS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKU B
MIPUMEHEHUH 3HAHUH, UCTIOB3YS MPUEMbI aKTyalln3aluu (BU3yalibHas OTIopa, MaMsTKa).

AnanTupoBaHHash TporpaMma NpeIycMaTpUBAaeT BHECEHHE HEKOTOPBIX HW3MEHEHUH:
YMEHBIIIEHUE 00beMa TEOPETUUECKUX CBEICHUM, BHIHECEHUE OTACIbHBIX TEM WJIM LEJIbIX Pa3/iejioB B
MarepHuabl st 0030pHOT0, 03HAKOMHUTEIIBHOTO U3yUCHUS.

HN3meHnenust nporpamMmsbl B 5-9 Kjaccax

MaremaTuka B S U 6 kj1accax

B o3HakoMuTEenrHOM TUTAHE PEKOMEHIYETCS U3ydaTh Cleayronue TeMmbl: «Pumckas
Hymepaius», «PaBHble ¢uryps», «umuanp, xonyc, map», «Ky6», «lIpsmoyronbHbiit
napamenenunen», «llepemenienne Mo kKoOpAMHATHOW HpsMON», «Monayinb yucna», «HuciaoBbie
npoMexyTkn»; «Macmtad» (u3ydaercss B kypce «l'eorpadus»); «3o00paxeHne reoMeTpuyecKux
¢buryp Ha HEIMHOBaHHOW Oymare C WCIOJB30BAHMEM ITUPKYJsS, JMHEWKH, YTrOJbHHUKA,
TpaHcnopTupay, «JauHa okpyxHocTw», «Ilnomaap kpyra», «llapamiensHbie mpsiMbIe»,
«IleprienmuKkynsipHbIe TpsiMbIe», «OceBas W TEHTpaJIbHAs CHUMMETpUH» (M3ydaeTcs B Kypce
reomeTpun); «becKOHEUHbIE TIEPHOIUYECKUE JCCATHYHBIC IpoOu. JlecsaTHuHOe MpHOIHKEHNE
O0OBIKHOBEHHOM JIpoOM» (M3ydaeTcsi B Kypce anreopsl).

Crnenyer yMEHBIIUTH KOJIMYECTBO YacOB Ha CleAylomue Tembl: «PemeHue moruyeckuid
3agau», «JmmHa otpeska», «llkanby, «PacnpenenuTenbHbld 3aKOH YMHOXKEHUS», «3amuch
MPOM3BEICHUS] C OYKBEHHBIMU MHOXHUTEIAMU», «llocTpoeHne kKoHUTYypamuii U3 4acTel MpsSMoi,
OKPY)KHOCTHM Ha HEIMHOBAHHOW M KieTyaTto Oymare», «/lemurenmn wu kparsasie. [lpusHaku
nenmuMocTry, «Hanbompimuii 00muid 1eauTeNh 1 HauMeHbIee ooiee KpatHoe. JlenMMocTh CyMMBI U
npousBeaeHus». «lIpuBeneHue apobu Kk HOBOMY 3HaMeHateno», «HaxokneHue yacTu 1eJoro u
1enoro mo ero 4vactu». «OKpyrieHue NecsITUUHBIX ApoOei». «Pemenue 3agay mepebOpoM Bcex
BO3MOXHBIX BapuaHTOB». «CocTaBieHHe OyKBEHHBIX BBIPAKEHUH IO YCIOBHUIO 3aJaum».
BricBo6oauBIIIMECS Yachl MOKHO UCIOJIb30BaTh HA MOBTOpEHUE (B Hayalle U KOHIlE y4eOHOTo roja),
Ha u3ydyeHHe HauOoyiee TPYAHBIX W 3HAYUMBIX TeM: B V KJlacce — Ha peUIeHHEe YpaBHEHUH,
MpUBeACHUE JApoOM K HOBOMY 3HaMEHATENI0, YMHOXEHHE U JeJIeHUE ECSITHYHBIX JpoOeii,
n3MepeHue yrioB; B VI kiacce — IEHCTBUS C MOJOXKUTEIbHBIMM U OTPULIATENIHBIMU YHCIIAMH,
pellleHre ypaBHEHHH, CIOKEHUE W BBIUMTAHUE YHCENl, COAEpKAIIUX LETyl0 U ApOOHYIO 4YacTb, Ha
YMHOKEHUE U JIeJIeHne OOBIKHOBEHHBIX APOOEH.

Aunreopa

B 03HakoMHUTEIBHOM IJIaHE PEKOMEHYETCS U3ydaTh cleayromue Tembl: «ppannoHanbHbie
yucna. JleficTBuTenbHbIe yncia», «CpaBHEHHE NEHCTBUTENBHBIX Yncel, apudMeTndeckue IeiHCTBUS
C JEUCTBUTENBHBIMU uMcIamMuy, «HaxoxxaeHune MpuOIMKEHHBIX 3HAYEHUI KBaJpaTHOTO KOPHS»,
«Teopema Buera», «PemeHus ypaBHEHUIl TpeTbel M YETBEPTOM CTENEHEW pa3lokKEeHHEM Ha

MHOXUTENN», «DyHKIUSA y =Vx u ee rpaduk», «llorpemHocTs U TOYHOCTH MPUOIMKEHU,
«YeTHble U HedeTHble (QyHKIHH», «DyHKIUA y=Xx"», «DyHKIUA y= ax®, ee rpaduk u CBOMCTBa.
I'paduku Gpynkumii y= ax’ + nu y=a(x-m)2, «YpaBHEHUE C IBYMS MEPEMEHHBIMH U €ro Tpaduky,
«['pacduyeckuii crocod pemnieHnus cucTeMsbl ypaBHeHUNY, «300paxeHue uieHOB apupMeTudecKkon u
F€OMETPUYECKON  MPOrpeccuidi TOYKAMHU HA  KOOPAMHATHOM  IUIOCKOCTU. JIMHEHWHBIA U
SKCIIOHEHIMAIBHBIN POCT. CII0KHBIE TPOLIEHTHI».

Crnenyer yMEHBIIUTH KOJIMYECTBO 4acoB Ha u3yueHue teM: «Dopmynbi», «/loka3aTenbcTBo
TOXJECTBY, «JIMHEHHOEe ypaBHEHHE C NBYMsI HeW3BeCTHbIMUY», «I'paduk ITUHEHHOTO ypaBHEHHS C
IBYMsI TIEpEeMEHHBIMU», «['paduueckoe pelleHHe ITHUHEHHBIX YpaBHEHHH W CHCTEM IJHWHEHHBIX
ypaBHeHU», «CBOWCTBA KBaAPATUYHON (DYHKITUM.



BricBoOOIMBIIIMECS YaChl PEKOMEHAYETCS! UCTIOIb30BATh: IS JydllIei mpopaboTku Hanboee
BAKHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue cucreM ypaBHEHMID», «COBMECTHBIE
neucTBus ¢ apoosmuy, «lIpumeHeHue CBOWMCTB apu(METHUECKOro KBAJpaTHOTO KOPHS»; Ha
MOBTOPEHUE, pEIICHUE 3a7ay, mpeoOpa3oBaHNe BBIPAKEHHH, a TaKKe HAa 3aKpEIICHHE W3yYeHHOTO
Marepuasna.

I'eomerpus

Cnenyer OCHOBHOE€ BHHMAaHHUE YAEIUTh MPAKTUYECKOW HANPABIEHHOCTU Kypca, UCKIIOUMB U
YOpOCTUB HauboJiee CIOKHBIN JUIsl BOCHPUATUS TeopeTuueckuil matepuas. Ha ypokax reomerpuu
HEOO0X0/IMMO MaKCHUMAaJIbHO HCIIOJIb30BaTh HATJISIHBIE CPEACTBa OOydYeHHsI, OOJbIIE MPOBOAUTH
MIPaKTUYECKUX PabOT ¢ ydyamumucs, pemaTth 3agaud. CTpouTh pEUIeHHE 3ajad MpU MOCTOSHHOM
oOpalieHny K HarJIITHOCTH — PUCYHKaM M 4epTeKaM.

O3HaKOMUTEIBHO JIaTh TeMBI: «TeopeMbl U JT0Ka3aTeNbCTBO. AKCHOMBI», «Jl0Ka3aTenbCcTBO OT
MpPOTUBHOTO», «CyIIeCTBOBaHHE W €IMHCTBEHHOCTb NEpHEHIUKYIsIpa K mpsamoi», «Meron
FeOMETPUUECKNX MecT», «Meron yaBoeHus Menuanb», «Teopema Dameca u  Teopema o
MIPOMOPLIMOHAIBHBIX OTpe3Kax», «LleHTp Macc TpeyrojibHUKa», «/I3MEHEHHEe TPUTOHOMETPUUYECKUX
GyHKIMM 1pu  Bo3pacTaHuM yria», «DopMmynbsl Uil paguycoB BIHCAHHBIX U ONUCAHHBIX
OKPY)KHOCTEH NpPaBWIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE HpsMoil», «JBmxeHue», «CBoiicTBa
nBUKeHUs», «TeopeMa O MPOU3BENEHUU OTPE3KOB XOpHA, TEOPEMbl O MPOU3BEACHUU OTPE3KOB
CEKYIHX, TEOpEMa O KBaJpare KacaTeIbHON».

Cnenyer yMEHBUIUTh KOJIMYECTBO 4YacoB Ha u3ydeHue TeM: «CHUMMETpuyHble (UTYPBHI.
OcHOBHBIE CBOMCTBA OCEBON CHMMETpUM», «LleHTpanbHas cumMmetpus», «llapannensHslil nepeHocy,
«IToBopot», «IIpeobOpazoBanne momobus. [logoOme COOTBETCTBEHHBIX 3JIEMEHTOBY», «(OCHOBHBIE
3aJ1auM Ha MOCTPOCHUE C TIOMOIIBIO IIUPKYIISA U JTUHEUKH», «JleKapTOBbl KOOPAWHATHI HA TIOCKOCTHY,
«Pemenne TpeyroasHUKOBY, «[lomobue Gpurypy».

BricBoOOAMBIIIECS Yachl UCIIOJIB30BaTh HA PEIIEHHUE 3a/1a4 U [IOBTOPEHHUE.

BeposiTHOCTBL M CTATHCTHKA

B cBs13u ¢ TeM, 4TO JaHHBIM Kypc BbI3bIBAa€T HaHOOJIBIINE CIOKHOCTH Ul 0OydaroIuxcs ¢
3IIP, cBs3aHHBIE CO CHMJKEHHBIM YPOBHEM pPAa3BHUTHS CIIOBECHO-JIOTUYECKOTO MBIIUICHHS, €ro
U3y4eHHE JOJDKHO CTPOUThCS Ha 0a30BOM YpOBHE M JOCTYIHOM JJsl YYEHMKOB MaTepHale.
OcHOBHOE BHHMMaHHE CJE€NyeT YACIUTb Da3AeiaaM, CBA3AHHBIMH C IIOBTOPEHHMEM IIPOUIECHHOTO
MaTepuaga, YyBEJIWYUTb KOJIMYECTBO YHNPAKHEHUHW M 3aJaHMi, CBS3aHHBIX C IIPAKTHYECKOU
JeATeIbHOCTbIO 00YUYaIOIINXCSL.

HeoOxonnMo mnepecMOTpeTh coJiepKaHUe TEOPETUUYECKOT0 MaTepuaia M XapakTep ero
U3JIOKECHUA: TEOPETUYECKUN MaTepuai MPENoJHOCUTh B MPOLIECCE PEUICHMs 3aad U BBIIIOJHEHUS
3aJJaHUH HarJsIHO-TIPAKTUYECKOIO XapakTepa; He TpeOoBaTh BBIBOJA U 3allOMUHAHUS CIIOKHBIX
dopmyn, pelieHHs HECTaHJApTHBIX, TPYAOEMKHUX 3ajaHuil. Pan tem ciegyer wu3ydaTh B
03HAaKOMMTEJIBHOM ILIaHE.

Pacnipenenenue BpeMeHM Ha HM3y4€HHE TEM B TEUYEHHE Y4YEOHOIrO rojila CaMOCTOATENIBHO
omnpenensercss 00pa3oBaTeNbHOM OpraHu3alyei U 3aBUCUT OT 0COOEHHOCTEH Ipynibl 00y4aroUUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbLHBIX MOTPEOHOCTEH.

Buabl pesareabHocTn o0yvaromuxcsa ¢ 3IIP, o0yciioBieHHbIe 0c00bIMH 00pa3oBaTeIbHBIMH
NOTPeOHOCTAMH M o0ecreYynBalOIIie OCMBICJICHHOE OCBOCHHE COAep:KaHMH 00pa3oBaHHUs IO
npeamery «MaremaTuka»

Copnepxxanue BHUIOB JesTenbHOCTH oOywaromuxcs c¢ 3IIP ompenensercs ux ocoObiMU
oOpa3oBatenbHbIMU TOTpeOHOCTIMH. [ToMumo mmpoxo ucnonb3yembix B AOIT OOO oOmux s
BceX 00y4aromuxcs BUAOB AEATEIBHOCTU CIENYeT YCHIUTh BHUJIbI ACATEIHOCTH CHEU(PUUHBIE JUIs
JAHHOM KaTeropuu Jerei, 00ecreynBaloie OCMBICIEHHOE OCBOGHHUE COJIEpKaHUs 00pa30BaHUs IO
IIPEIMETY: YCUIIEHUE NIPEIMETHO-TIPAKTUYECKON IEATENBHOCTU C AKTUBU3ALMEN CEHCOPHBIX CUCTEM;
4yepeoBaHUE BUIOB JESATEIBHOCTH, 33JCHCTBYIOIINX Pa3JIUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOEHHE



Marepuaiga ¢ OIOpPOM Ha QJITOPUTM; «IIOLIArOBOCTH» B M3YYEHHHM MAarepuala; HUCIOJIb30BaHUE
JOTIOTHATEIPHOW BU3YAJILHON OMOpPBI (CXEMBI, MIA0JIOHBI, OTIOPHBIE TAONHIIBI); PEYEBOH OTYET O
mporecce W pe3yabTare JesITEIbHOCTH; BBIMOJHEHHE CIEUUAIBHBIX 33aJaHul, 00eCIeUMBAIOIINX
KOPPEKLHIO pEryisiluyd y4eOHO-IIO3HABATEIbHOM JESATENBHOCTM M KOHTPOJb COOCTBEHHOIO
pe3yibrara.

Hnst oOyuwatonuxcsi ¢ 3IIP cymiecTBeHHBIM SIBISAIOTCS TPUEMBI PabOTHl C JIEKCHYECKUM
MarepuaioMm 1o npeamery. [IpoBoautcst cnenuaibHas paboTa MO BBEACHUIO B aKTHBHBIM CIIOBaphb
o0OyJaromuxcss  COOTBETCTBYIOIEH  TepMUHOJOTMH. V3ydaemble TEpMHUHBI BBOJATCS  Ha
IIOJIMCEHCOPHOW ~ OCHOBE, o00s3aTesibHAa  BU3yalbHas IOJJEPKKA, @JITOPUTMbl  pabOTBl ¢
ONpCACIICHUEM, OIIOPHBIC CXEMBI JJId aKTyaJIn3aliluu TCPMUHOJIOTUH.

Mecto yqeﬁﬂoro npeamera «MareMaTHuKa» B y‘leﬁHOM IJIaHe

B cootBerctBuM ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHbIN TpeaMeT «MaTemaTrukay BXOJIUT B IPEIMETHYIO 001acTh
«MaremaTka 1 UH(pOpMaTHKa» U ABISETCS 00s3aTeabHBIM Ui U3ydeHus. B 5-9 kmaccax y4eOHbII
npeamer «MaTteMaTHKay TPaIUIHOHHO HM3Yy4aeTcsl B paMKax CIEAYIOIIUX Y4eOHBIX KypcoB: B 5-6
Kiaccax — Kypca «Marematuka», B 7-9 Kimaccax — KypcoB «AnreOpa» (BKIIOUas SIIEMEHTHI
CTaTUCTUKM M Teopuu BeposaTHocTel) u «l'eomerpusi». Hactosimedt nporpammoil BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSTHOCTb U CTATHUCTUKAY.

OO1ee yMca0 4YacoB, PEKOMEHIOBAaHHBIX JJISl U3y4eHUs] MaTeMaTUkH (0a30BbIi ypOBEHB) HA
YpOBHE OCHOBHOTO 00111eT0 00pazoBanus, — 952 yaca: B 5 xiacce — 170 gacoB (5 4acoB B HEZCIIO), B
6 xmacce — 170 gacoB (5 gacoB B Henento), B 7 kiacce — 204 vaca (6 9acoB B He/em0), B 8 Kiacce —
204 gaca (6 gacoB B Hezeno), B 9 kinacce — 204 yaca (6 4acoB B HEZIETIO).

IInanupyemble pe3yJbTaTbl 0CBOeHHMsI y4eOHOro mpeamera «MareMaTuka» Ha ypOBHe
OCHOBHOT0 0011ero 00pa30BaHus

N3ydyenne mareMaTMKd Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHMsI HaNpaBiIeHO Ha
noctiwkenue oOywaromumucss ¢ 3[IP  JMYHOCTHBIX, MeTampeaIMETHBIX U MPEeIMETHBIX
00pa30BaTeIbHBIX PE3YIBTaTOB OCBOCHUS YUeOHOTO MpeIMeTa.

JInyHOCTHBIE Pe3yJbTAThI OCBOCHUS IPOTPAMMBbI [0 MAaTEMATHUKE XapaKTEPU3YIOTCSI:

NAaTPUOTHYECKOe BOCIIMTAHME:

MPOSBIICHHEM HMHTEpeca K MPOIJIOMY U HACTOSIIEMY POCCUNCKOM MareMaTHKH, IEHHOCTHBIM
OTHOILIEHHUEM K JOCTHXKEHHSIM POCCHICKUX MaTeMaTUKOB U POCCHUMCKOW MaTeMaTH4eCcKOM MIKOJBI, K
HCIOJIb30BAaHUIO ATUX AOCTHKEHUI B IPYrUX HayKax U MPUKIAJAHBIX chepax;

rpa:kKIaHcKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHMHA M pealu3alliud €ero Ipas,
MPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYpP, SBICHHIA,
MpOLEAYp TpakJAaHCKOrO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO
ATHYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM OCTHKEHUH HAyKd, O0CO3HaHHEM
BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a]ad MAaTeMaTh4yeCKO
HaMNpaBIEHHOCTH, OCO3HAHHMEM BAKHOCTH MAaTEMaTHYECKOTO O0pa3oBaHUs Ha MPOTSHKEHUU BCEH
KU3HU U YCHEMIHOW MpodeccHOHANbHON IEesITEeNbHOCTH M Pa3BUTHUEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HWHAWBHIYaTbHOW TPaeKTOPUU OOpA30BaHUS U JKU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYECKOe BOCTIMTAHUE:

CIOCOOHOCTHIO K OSMOIMOHATBHOMY U JCTETUYECKOMY BOCIPHUSITHIO MAaTEeMAaTUYECKUX
00BEKTOB, 3aja4, pElIeHUl, pacCyKICHUI, YMEHHIO BHJIETh MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE;



LEHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTAlMel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX IpPEICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPHPOABI M  OOIIECTBa, MOHUMAaHHEM
MaTeMaTUYECKON HayKH Kak cepbl YeTOBEUECKOU NeATEILHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUUMOCTH
JUIS Pa3BUTHUS LIMBUJIM3ALMU, OBJIAJCHUEM SI3bIKOM MAaTeMaTHKU U MareMaTHUYECKOW KYJIbTYpOH Kak
CPEIACTBOM I[IO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMU HaBbIKAMH  HCCIIEA0BATEIbCKOM
NeSITENIbHOCTH;

¢puznueckoe BocnuTaHue, GopMHpPOBAHME KYJIbTYPbl 310POBbSl U 3MOLMOHAJIBLHOIO
0JIaroNnoJIyYus:

TFOTOBHOCTBIO IPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B MHTEPECAX CBOEIO 3/I0pOBbS, BEACHUS
30pOBOTO 00pa3a XU3HHU (310pOBOE MUTAHHWE, COATAHCHPOBAHHBIM PEKUM 3aHATHH M OTHABIXA,
peryisipHas (u3HuecKas aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKa pPEQEKCUU, MPU3HAHHEM
CBOETO NpaBa Ha OMMOKY U TAKOTO e MpaBa JIpyroro 4eaoBeKa;

JKO0JIOTHYECKOe BOCTINTAHME!

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTW4YeCKUX 3HAHMW NJs pelleHus 3a7ad B 00JacTu
COXPaHHOCTH OKpYXKalollel cpeapl, IUIAaHUPOBAaHUS IMOCTYNKOB M OLEHKM HUX BO3MOXKHBIX
MOCJEACTBUI NIl OKpYXAaloIled cpenbl, OCO3HAHUEM IIOOATBHOTO XapakTepa HKOJOTUYECKUX
poOJIeM U MMyTeH UX pelIeHus;

ajanTanus K U3MEHSIIOIIUMCS YCJIOBUSAM COIMAJBLHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JEWCTBUSM B YCJIOBHUSIX HEONPENENEHHOCTH, IMOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO NeATEIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCA Y JAPYIHX
Jonied, mpuodpeTaTh B COBMECTHOM /1€ATENbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHLIMU U3 OIbITa
ApYyrux;

HEOOXOAMMOCTBI0O B ()OPMHUPOBAHUU HOBBIX 3HAHWI, B TOM 4YHUCiIEe (OPMYIHPOBATH HUJIEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX M SIBICHUAX, B TOM 4YHCIIE paHEe HE H3BECTHBIX, OCO3HABAaTh
neuIUThl COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalLlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaKk BBbI30B, TpPEOYIOIIMI KOHTpPMEp, KOPPEKTHPOBAaTh IpPUHUMAeMble pEIIeHUs U JeiCTBUS,
(dhopMynupoBaTh U OLICHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OTIBIT.

MertanpenaMeTHble pe3yJbTaThl:

B pesynbrare ocBoeHHS MpOrpaMMbl IO MaTeMaTWKe Ha YPOBHE OCHOBHOTO OOIEro
oOpazoBanust y oOyuatomierocss ¢ 3IIP Oynyr cdopMupoBaHbl MeTanpenMeTHbIE pe3yIbTaThl,
XapaKkTepu3yroluecs OBJIaJICHUEM YHUBEpCaIbHbIMU M03HaBaTeIbHBIMU JIeCTBUAMH,
YHUBEpPCAJbHBIMH KOMMYHHUKATUBHBIMU JIEUCTBUSAMHU W  YHUBEPCAIBHBIMU  PEryISTUBHBIMHU
NEUCTBUSIMU.

OBiageHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

yCTaHABIUBATh MPHUYMHHO-CIEJACTBEHHbIE CBSI3M B XOJI€ YCBOGHHUS MaTEeMaTHYECKOTO
MaTtepuana;

BBISIBIISITH A€(DULIUT JAHHBIX, HEOOXOAUMBIX JUTsl PEIICHUS MOCTABICHHOM 3a/1a4H;

C TIOMOIIBIO y4YUTeNs BBIOMPATh CHOCOO pelIeHus MaTeMaTHYeCKOW 3agaud (CpaBHUBATh
BO3MOYHbBIE BAPHAHTHI PEIICHHUS);

MIPUMEHSTH U TPE0OPa3OBHIBATH 3HAKW U CHMBOJIBI B XOJI€ PEIICHHUS] MaTEMaTHYECKUX 3a7a4;

YCTaHABJIMBATh UCKOMOE U JAHHOE MPU PEIICHUH MaTeMaTH4eCKOH 3a1a4u;

MMOHUMATh U UHTEPIIPETHPOBATh HUH(POPMAIINIO PA3TUYHBIX BUJIOB U (POPM MpEACTABICHUS;

WUTIOCTPUPOBATH peliaeMbie 3a1a4u rpauuecKuMu cXxeMaMu;

3 PEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(OPMALIHIO.

MOHUMATh U HCIIOJIb30BaTh MaTeMaTUUYECKHE CPEICTBA HArNAIHOCTU (TpaduKu, AHarpaMMmbl,
TAOMUIIBI, CXEMBI U JIp.) JUIS UJUTFOCTPAIINH, HHTEPIPETAIINH, apTyMEHTAIUH.

OBJajieHHe YHUBEPCAIbHBIMHU YUeOHBIMUA KOMMYHUKATHBHBIMH AeHCTBUSMMU:

OpPraHu30BBIBATh y4eOHOE COTPYIHHMYECTBO M COBMECTHYIO JAEATENIHOCTh C YUUTENIEM U
CBEPCTHHUKAMM B MIPOLIECCE PELICHUS 3aaY;
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B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIME CIOCOOBl paboThl; paboTaTh B TPYIIE: HAXOIAUTH
oOrmiee pemieHne W paspeniath KOHGJIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULUN M y4éTa MHTEPECOB;
ciymarth naptHépa; GopMynupoBaTh, apryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAIMYUU pa3HBIX TOYEK 3PEHUS H
paszpemiatb KOH(QIUKTHI HA OCHOBE Y4€Ta MHTEPECOB M MO3UINN BCEX YYaCTHHKOB;

apryMEHTHPOBaTh CBOIO IMO3ULHUI0 W KOOPAMHUPOBATH €€ C MO3ULMSIMHU MNapTHEPOB B
COTPYJHHUYECTBE IIPU BbIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM A€ATEIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOTHI, JOCTUTATh KAYE€CTBEHHOTO PE3yiabTaTa U KOOPAWHHPOBATH
CBOM JICHCTBUS C IPYTUMH YIEHAMU KOMaH/bL;

OILICHMBATh KAYECTBO CBOEI0O BKJIaJa B OOLIUI IIPOIYKT.

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH Pery/IsiTHBHBIMU JeiiCTBUAMM:

CTaBUTh LI€JIM, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI Il PEIIEHUs Y4EOHBIX MaTeMaTHUYECKUX
npooseM;

IUIAHUPOBaTh UM OCYILECTBIATh JESATENbHOCTb, HAlpPaBICHHYI0 Ha pelIeHHe 3aaady
HCCIIEIOBATENILCKOIO XapakTepa.

(dhopMynupoBaTh U yAEpKHUBaTh y4eOHYIO 3ajjauy, COCTABIIATh IUIAH U TOCJIEI0BATEIbHOCTh
JICUCTBHIA;

OCYILIECTBIISATH KOHTPOJIb [0 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOIIECC U Pe3ysIbTaT yueOHONW MaTeMaTUUeCKOM AeATeIbHOCTH;

a/IeKBaTHO OIIEHMBATh MPABUWJIBHOCTh WJIM OUIMOOYHOCTH BBIMOJHEHUS Yy4eOHOW 3ajmauu, e€
O00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTHU €€ pPelleHus;

CIIMYaTh CIOCO0 NEHCTBUS M €ro pe3ynbTaT C 3aJJaHHBIM ATAJIOHOM C IIeJIbI0 OOHApYKEHUS
OTKJIOHEHUM Y OTJIMYHAN OT ITAJIOHA.

MpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUU y4eOHOH 3a1a4u;

MOHUMATh NMPUYMHBI, 10 KOTOPHIM HE OB JOCTUTHYT TpeOyeMblil pe3yiabTaT AeATeIbHOCTH,
OTIpeIeNIATh O3UTUBHBIE U3MEHEHUS 1 HallpaBJIeHus, TpeOyrolne AanbHeiIe padboThl;

PErynupoBaTh CIOCO0 BBIPAKEHHS SMOLIHH.

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS MPOrpamMMbl M0 MaTeMaTHKE MPEICTaBIIEHbI MO Trojam
o0yueHHs B paMKaxX OTACIBHBIX YYEOHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7-9
KJlaccax — KypcoB «Anredpay, «I'eomerpus», «BepoITHOCTh U CTaTUCTUKAY.
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AITATITUPOBAHHAA PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5—
6 KIIACCBI

Henn uzyyenusi yueOHOro Kypca

[IpuopureTHBIMH LIENIIMU 00YYEHUSI MaTeMaTHKE B 5—6 Ki1accax sIBISFOTCS:

" [poAoIDKeHHE (POPMUPOBAHHS OCHOBHBIX MAaTEMaTHUECKUX TOHATHH (YUCIIO, BEIUYMHA,
reoMerpuueckas (¢urypa), 00€CleUnBaIOMINX MPEEMCTBEHHOCTh M IIEPCIIEKTUBHOCTD
MaTeMaTH4eCcKOTo 00pa30BaHMs 00yJIarOIINXCS;

" pa3BUTHE WHTEIUICKTYyaJbHBIX M TBOPYECKUX crocoOHocTel oOydarommxcsi ¢ 3IIP,
[I03HABATEJIbHON aKTUBHOCTH, MCCIEIOBAaTEIbCKUX YMEHUM, HHTEpeca K H3YUYCHHUIO
MaTeMaTuKH;

= noxaseneHue oOyvaromuxcs ¢ 3[IP Ha nocTynmHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH U OKPYKAIOLIEro MUPA;

* (QopmupoBaHue (YHKIHOHAIBHOW MaTeMaTHYeCKOM I'pPaMOTHOCTU: YMEHHs pacro3HaBaTb
MaTeMaTudeckue OOBEKThl B PEAIbHBIX MXU3HEHHBIX CHUTYallUSX, MPUMEHATbh OCBOCHHBIE
YMEHHUSI Ui PELIeHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJ]ad, HHTEPIPETUPOBATh MOTyYCHHbIE
pe3ynbTaThl U OLIEHUBATH UX HA COOTBETCTBHUE NMPAKTHUUECKOMN CUTYyallUu.

OcHOBHbBIE JIMHUU COJIEp’KaHUsl Kypca MaTeMaTukKu B 5—6 Kiaccax — apudmernyeckas u
reoMeTpuueckas, KOTOpPbIE pPa3BUBAIOTCS MapajUlebHO, KakJIas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOMW, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroi, a B TECHOM KOHTAaKT€ U B3auMOJAecTBHM. Takxke
B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH aIreOphbl U ONMUCATeNIbHOM CTaTUCTHKY.

N3ydenue apudmeTnueckoro MaTepraga HAUMHACTCS CO CUCTEMAaTU3alluM U Pa3BUTHS 3HAHUIN
O HaTypaJbHBIX YMCJIaX, MOJIYYCHHBIX B HadalbHOW MIKoJe. IIpu 3TOM cOBepHIEHCTBOBAHME
BBIYMCIUTEIBHOM TEXHUKH M (OPMHUPOBAHUE HOBBIX TEOPETHUUECKUX 3HAHUN COUYETaeTCsl C
pa3BUTHEM BBIUYMCIUTEIBHOW KYyJIbTYpPhl, B YaCTHOCTH C OOyd4e€HHEM MpOCTEHIIUM mNpuéMam
MPUKHUJIKK U OLICHKU pEe3yJIbTATOB BBIYMCICHHUN. V3ydyeHne HaTypalbHBIX YHCEN MPOAOJIKAETCS B 6
KJIacCe 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSMH TEOPUU JIETUMOCTH.

Jpyroit KpynHbIM OJOK B COACp)KaHUM apu(PMETHYSCKOW JIWHMU — 3TO Apodbu. Hawamo
M3Y4YeHHUsS OOBIKHOBEHHBIX U JECATHYHBIX JIpoOel OTHeceHO K 5 kiaccy. DTO MEepBBIA 3Tall B
OCBOEHHUU JIpo0eil, Korja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMHU, MOHATHSAMH TeMmbl. [Ipu
3TOM pPacCMOTpeHHE OOBIKHOBEHHBIX JApoOell B TMOJHOM OO0BbEME MPENIIecCTBYeT HU3YUYECHUIO
JECSITUYHBIX APOOel, YTO 11eJIeco00pa3HO C TOUYKU 3pEHUs JIOTMKU H3JI0KEHUS YUCIIOBOM JIMHUW,
KOrJla TpaBujia JCHCTBUH C JAECATUYHBIMU JpOOSIMH MOXHO OOOCHOBAaTh YK€ W3BECTHBIMHU
QITOPUTMAMH BBITIOJTHEHUS JEHCTBUN C OOBIKHOBEHHBIMHU ApoOSAMH. 3HAKOMCTBO C JECSITHUYHBIMU
OpOOSIMU PACIIUPUT BO3MOXKHOCTU JUIsI TIOHMMaHUSl OOYy4YalOIIMMUCS TMPUKIAJAHOTO MPUMEHEHUS
HOBOM 3aIllMCH MPU U3YYEHHUH JPYrUX MPEAMETOB U IPH MPAKTUYECKOM HcHoJib3oBaHuu. K 6 kinaccy
OTHECEH BTOPOM dTam B U3YYEHUU JpoOeil, TrAe MPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHMs U TMpeoOpa3oBaHus JpoOeil, OCBOCHHE HOBBIX BBIUHUCIUTEIBHBIX aJITOPUTMOB,
OTTAaUMBAaHUE TEXHUKU BBIYUCIECHUI, B TOM YHCJIE€ 3HAYEHUH BBIPAKECHUM, COAECPKALUX U
OOBIKHOBEHHBIE, U JIECSITUYHBIE APOOU, YCTAHOBJICHUE CBSI3EH MEXAy HUMHU, PACCMOTPEHUE MTPUEMOB
peleHus 3a1a4 Ha ipo6u. B Hauase 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C MOHATHEM IMTPOLEHTA.

OCOOEHHOCTBIO M3YYEHUS IMOJIOKUTEIBHBIX U OTPULIATENBHBIX YHCEI SIBJISETCS TO, YTO OHHU
TaKK€ MOTYT pPacCMaTpUBaThCA B HECKOJIBKO JTamoB. B 6 kiacce B Hauane H3Y4EHHs] TEMBI
«IlonmoxkuTenbHbIE M OTPULIATENIbHBIE uHWca» BblAenserca noarema «llensle umcia», B pamkax
KOTOpOl 3HAaKOMCTBO C OTPULATENbHBIMM YHCIAMM M JEHCTBUSMU C IIOJIOKUTENBHBIMU U
OTPULATEIBHBIMY YHCIAMH IPOUCXOIUT HAa OCHOBE COJIEP/KATENBHOIO MOAX0JA. JTO MO3BOJSET HA
JOCTYITHOM YPOBHE MO3HAKOMHTH YUYaIIMXCS IMPAKTHUECKU CO BCEMU OCHOBHBIMU MOHSATUSAMU TEMBI,
B TOM YHCJIE€ U C NpaBWIAMU 3HAKOB IPH BBIMOJHEHHM apudmMeTnueckux aeucTBuil. Mzyuenue
panMoHaNbHBIX YUCEN Ha 3TOM HE 3aKOHYMTCS, a OyJeT MpoI0JDKEHO B Kypce anredpsl 7 Kiacca, 4To
CTaHET CJEAYIOIIMM IIPOXOJOM BCEX INPUHLUIHUAIBHBIX BOIPOCOB, TEM CaMbIM pa3/EICHHE
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TpyZIHOCTEH oOJeryaerT BOCIPHUATHE MaTepuana, a paclpeleieHHe BO BPEMEHH CIOCOOCTBYET
MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu 0OyueHNH pEIeHNIO0 TEKCTOBBIX 3a/1a4 B 5—O6 Kilaccax UCHOJIB3YIOTCS apu(pMeTHIEeCKHe
npuémsl pemeHus. TekcToBbIe 3a1auu, perraeMble MpH 0TPAOOTKE BHIYUCIUTEIBHBIX HABBIKOB B 5—
6 Kiaccax, pacCMaTpUBAIOTCS 3aJaud CJIEAYIOIIMX BHJIOB: 3a/Jaud Ha JBWKEHUE, HA 4YacTH, Ha
MIOKYIIKH, Ha paboTy U IPOU3BOJAUTEIBLHOCTb, Ha MPOLEHTHI, HA OTHOLIEHUs U mpornopuuu. Kpome
TOr0, 0OyJaromuecs: 3HAKOMSTCA ¢ MpUEMaMH pEIIeHHs 3a/1a4 epeOopoM BO3MOXKHBIX BapHAHTOB,
yuatcs pabotatsk ¢ mH(pOpMaIMei, mpeACTaBIeHHON B (OpMe TaOIHII MIIH UATPaAMM.

B ®enepanbnoii pabodeil mporpamme MpearycMOTPEeHO (POpMUPOBAHUE MPOTIEACBTHUECKUX
anreOpandeckux mpeacTaBieHuil. BykBa Kak CHMBOJI HEKOTOPOTO 4YHCIAa B 3aBHCHMOCTH OT
MaTeMaTU4YECKOI0 KOHTEKCTa BBOJAUTCS MOCTENEHHO. byKBEHHasi CUMBOJIMKA IIUPOKO HCHOJIB3YETCS
MpEeXJEe BCEro i 3amuch OOUIMX YTBEPKICHUH W NpeioKeHud, (GopMmyl, B YaCTHOCTH JUIA
BBIYMCIICHUS] TEOMETPUYECKUX BEJTMYHH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B kypce «Marematuku» S5—6 KJaccOB MpEJCTaBlIeHA HaTJISIIHAs T€OMETpPHUsl, HaIllpaBiIeHHAas
Ha pa3BUTHE 0OPAa3HOIO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOpaKeHUsI, U300pa3UTENIbHBIX YMEHH.
DT0 Ba)XHBIH 3Tall B U3y4YEHUU T'€OMETPHUU, KOTOPBIM OCYHIECTBIISIETCS HA HAIJISIIHO-IIPAKTHYECKOM
YpOBHE, ONMMPAETCS HAa HAIJISIHO-00pa3HOe MBIIUIEHHE OoOydaromuxcs. bonblias poiab OTBOAUTCS
MIPaKTUYECKON eATENbHOCTH, OMBITY, SKCIIEPUMEHTY, MoAeiarpoBaHuto. O0yyaromuecs 3HaKOMSITCS
C TeOoMeTpUYeCKUMHU (UTypaMH Ha IIJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEUIINMHU
KOH(UTypanusiMu, ydaTcsi ©300pakaTh UX Ha HEIMHOBAHHOM M KJIeT4aTOM Oymare, paccMaTpUBaIOT
X IpoCTeHIne CBOMCTBAa. B mpomecce W3ydeHHs] HaIrJSIIHOM T€OMETPUM 3HAHWsS, MOJyYEHHBIE
oOyyarouuMucs B Ha4yaabHOW MIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornmacHo y4eOHOMY TIUIaHYy B 5—6 Kiaccax W3y4aeTcss HWHTETPUPOBAHHBIN MpEaMET
«MatemaTiKay», KOTOPbIH BKJIIOYAET apu(pMETHUECKUN MaTepHall U HarJISIHYI0 T€OMETPUIO, a TaKXKe
MPOIEIEBTUUECKHUE CBEICHUS U3 aJIreOphl, SIEMEHTHI JIOTUKU M Hayala ONMHCATeIbHOW CTATUCTUKH.

VY4eOHbI MJ1aH HA U3YYCHHE MaTeMaTUKH B 5—6 Kilaccax OTBOJIUT HE MEHEE 5 yueOHBIX YacOB
B HEJICJII0 B TE€YCHHE KaXKJ0T0 rojia o0y4yeHus:, Bcero He MeHee 340 yueOHbIX 4acoB.

COHAEPXAHUME YUEBHOI'O KYPCA «MATEMATHUKA» (IIO TOAAM OBYUEHU )
5 KJIACC

HarypajbHble yncia u HyJIb

HarypanbHoe uucno. Psa natypansubix yucen. Yucno 0. M300paxkeHre HATypalbHBIX YUCENT
TOYKaMH Ha KOOPJMHATHOU (YMCIIOBOI) MPSMOM.

[lo3urmonHasi cucrtemMa cyucieHusa. *Pumckas Hymepanus Kak MpUMEp HEMO3UIMOHHON
CHUCTEMBI cUMCIeHUs™ ., JlecaTHUHAs CHCTEMA CYHCIIEHHUS.

CpaBHeHHE HATypaJbHBIX YHUCEN, CPaBHEHHME HATypallbHbIX uucenl C HynéM. CrocoObl
cpaBHeHUA. OKpYIJIEHUE HATYPAJbHBIX YHCET.

CrnoxeHue HaTypalbHBIX YUCEN; CBOMCTBO HYJS MPU CIOKEHUH. BblunTaHue kak JIelCTBHE,
oOpaTHOE CIOXKEHHIO. YMHOXEHHE HATypaldbHBIX YHCEN; CBOMCTBA HYIS W EIUHHIBI IPHU
yMHOeHuH. JleneHune kak aelicTBue, 00paTHOE YMHOKEeHUI0. KOMIIOHEHTHI IEHCTBUI, CBA3b MEKIY
uumu. [IpoBepka pesynpTaTa apudmernueckoro aeictBus. [lepemecTurenpbHoe M COYETATEIHHOE
CBOMCTBa (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, *pacrpeAeTuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS ™ .

Wcnonb3oBanue OykB s 00O3HAUEHUsT HEW3BECTHOTO KOMIIOHEHTAa W 3alHiCH CBOWCTB

! SHGCL u gajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIAHE. Heaaror
CaMOCTOATCIILHO OMPCALCIIACT 00BeM HN3y4aceMOoro Marcpuajia.
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apumMeTHIeCKuX IeHCTBUI.

*Jlenutenu m KpaTHbIE YMCIa™, pa3jIoKeHUue Ha MHOXuTenu. IIpocTeie U cocTaBHBIE YHCIIA.
*TIpuznaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTkoM.

CreneHnsp ¢ HaTypalbHBIM [IOKa3aTeIEM. 3allMCh YKCIa B BUAEC CYMMBI Pa3psiIHbIX CIaracMblX.

UucnoBoe BbIpakeHHE. BpluncieHME 3HAYEHUM YUCIOBBIX  BBIPAKECHHM; IMOPSIOK
BBINIOJIHEHUS AelcTBUNA. Mcnonb30BaHNE MPU BBIYMCICHUSIX NEPEMECTUTEIBHOTO U COUYETATEIBHOTO
CBOMCTB (3aKOHOB) CJIO’KEHUS U YMHOKEHHUS, *PacpeleIUTEIbHOTO CBONCTBA YMHOKEHUSA ™.

JApodu

[IpencraBierre o apoOM Kak crocoOe 3amuch 4acTh BeduduHbl. OOBIKHOBEHHBIC APOOH.
[IpaBunbHBIE ¥ HempaBuibHBIE OpoOu. CMemranHas ApoOb; NMpPEACTaBICHWE CMEIMIaHHOW Ipodu B
BUJIE HENPAaBWIBHOM JpoOM U BBbIJEICHHME LEJIOM YacTH YWciIa W3 HENpaBWIBHOM JIpoOwu.
N3obpaxenue npobeli ToukamMu Ha YHUCIOBOUM mpsiMoi. OCHOBHOE CBOMCTBO npobu. *CokparieHue
npo0eit. [IpuBenenue apodu Kk HOBOoMY 3HaMeHaTeno ™. CpaBHEeHHE JIpoOei.

CnoxxeHrne W BbBIUMTAHHE JpoOeil. YMHOKeHHWe U JeleHue ApoOei; B3aMMHO-OOpaTHbIE
npobu. *HaxoxkaeHne 4acTu 1eJoro H IeJIOTo Mo ero 4acTu™.

Hecstuunas 3anuchk npoOeit. IlpencraBienue necsiTUYHOM IpoOUM B BUIE OOBIKHOBEHHOM.
N300paxkeHue NecATUUHBIX ApoOel ToukaMu Ha 4YuciIoBoW mpsMoi. CpaBHEHHE ECATUYHBIX
poOei.

Apudmernueckue AeUCTBUS C JECATUUHBIMU Ipo0siMu. *OKpyrieHne TeCITUUHbIX Apooei™.

Pemenne TeKCTOBBIX 32124

Pemenune TekcToBBIX 3ajauy apudmeTnyeckuM crocodom. *PemieHue gormdyeckux 3ajad.
Pemenne 3amau mepebopoM BcexX BO3MOXKHBIX BapHaHTOB™. Mcmoib30BaHuE MpH PELICHUH 3ajad
Ta0JINI U CXEM.

Pemenue 3anmau, coiepKamiux 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKOPOCTb, BpEM,
paccTosiHMe; 1€Ha, KOJIMYECTBO, CTOUMOCTh. EIUHUIBI H3MepeHus: Macchl, 00bEMa, IIEHBI;
paccTosiHUs, BpeMEeHH, CKOPOCTH. CBS3b MEXAY €AMHULIAMU U3MEPEHUS KaXKI0W BEJTMUHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBnenue qaHHBIX B BUAE TaOJIUL, CTOI0YATHIX AUATPAMM.

Harasignasi reomerpus

Harnsanueie npencrabienus o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4Y, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXXHOCTb, Kpyr. YTou1. [IpsiMoii, OCTpbIid, TYyHON U pa3BEPHYTHIC YTJIbI.

JliviHa  oTpe3ka, METpUYECKHe eIWHULbl JUIMHBL.  JIMHA  JIOMaHo#, mepuMerp
MHOTOYToJIbHUKA. MI3MepeHne 1 NoCTpoeHre YIiioB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanueie mpencraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTIOJIBHUK; MPSIMOYTOJIbHUK,
KBaJpaT; TPEYroJbHHUK, *0 paBeHCTBE GUTyp™.

N3o0paxkenue ¢uryp, B TOM ymclie Ha kieTdaroil Oymare. *Iloctpoenue koHdurypamnuii u3
yacTel MpsSMOM, OKPYKHOCTH Ha HEIMHOBAHHOW M Kierdatoil Oymare*. Mcmonb3oBaHHE CBOWCTB
CTOPOH U YIJIOB MPsIMOYTOJIbHUKA, KBaApaTa.

[Tnomanas mpsSAMOYTrOJIbHUKA U MHOTOYTOJBHUKOB, COCTABJICHHBIX U3 MPSIMOYIOJILHUKOB, B
TOM uncie Guryp, n300pakEHHbIX Ha KJieTyaToi Oymare. EquHUIIBI ©13MepeHus MIIO0Ia/Iu.

*HarnsaHele  mpeiacTaBieHHsT O — IPOCTPAHCTBEHHBIX — (urypax:  mpsSMOYroOJIbHBIN
napajenenunes, Kyo, MHOrorpaHHuku. M3o0paxeHue mpocTeHIuX MHOTOIpaHHUKOB. Pa3zBEépTku
Kyba u mapauenenunena. CosnaHue Mojened MHOTOTPaHHMKOB (M3 OyMaru, IpPOBOJIOKH,
MJIACTUIIUHA U JIp.)™.

*O0bEM IPAMOYTOJIBHOTO Mapajuiesenumnena, kyoa. Eaununst usmepenust oobéma™.

6 KJIACC

HarypajibHble yncia
Apugpmernueckue JEWCTBUS € MHOTO3HAUHBIMH HATYpalIbHBIMH 4YHMCIaMU. YHCIOBBIE
BBIPQXKEHHUs, TMOPAJOK JIEHCTBUHM, MCHONB30BaHME CKOOOK. Mcronp3oBaHME NpU BBIYMCICHUSAX
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IIEPEMECTUTENBHOIO U COYETATEIBbHOIO CBOWCTB CIIOKEHUS U YMHOXKEHHS, *pacipelesUTeIbHOIO
CBOMCTBa YMHOK€HUS.* OKpyTrieHHe HaTypalbHbIX YUCEIL.

JlenuTenu W KpaTHBIE 4YHCIA; *HAUMOOJNBIIMK OOIIMH JeNWTeNh W HaMMEHbIIee oOIee
KpaTHoe. JlenuMOoCTbh CyMMBbI M IPOU3BEACHUS ™. JIeJIEHHE C OCTATKOM.

JApodu

OObIKHOBEHHAsT POoOb, OCHOBHOE CBOWCTBO ApOOM, cokpamieHue apoOeil. CpaBHeHue u
yrnopsijouuBanue qpobeil. Pemenue 3amau Ha HaX0K/I€HUE YacTU OT LEJIOT0 U LIEJIOro MO €ro 4acTu.
JIpoOHOE YuCIio Kak pe3ynbTar jaeneHus. [Ipencrapiienne IecATHIHON ApoOU B BUAEC OOBIKHOBEHHOM
IpoOu W BO3MOXKHOCTBH IPEJICTABICHHUS OOBIKHOBEHHOH ApoOM B BHJIE AECATHYHON. JlecsTuynblie
apoOu M MeTpuyeckas cucreMa mep. Apu(METHYecKue AEHCTBHS W YHCIOBBIE BBIPAKECHUS C
OOBIKHOBEHHBIMH U JICCATHUYHBIMU APOOSMH.

OtHowenue. /[leneHue B JaHHOM oOTHomeHuH. *Macmtadb®, nponopuus. Ilpumenenue
MIPONOPLUI ITPU PEIIEHNH 3a/1a4.

[TonsiTe npoueHTa. Bpluncienue mnpoueHTa OT BEIUMYMHBI U BEJIUYHUHBI MO €€ MPOLEHTY.
BolpakeHue MNpouEeHTOB NeCATUYHBIMU JpoOsiMu. Pemenue 3amau Ha MNpoueHTH. Bripaxenue
OTHOIIEHUSI BEIMYMH B MTPOLIEHTAX.

IoJsioxkuTEIbHBIE U OTPHIIATEIbHBIE YHCIA

[lonoxwurensHble U oTpuLaTenbHble uncha. Llensie uucna. *Monynb yucnia, reomerpuyeckas
UHTEeprpeTanuss MoAynst uucina*. M3oOpaxeHue ducen Ha KOOpAMHATHOW mpsmoil. *UYwuciosble
MIPOMEXYTKU™.

CpaBHenue uncen. ApudmMerndyeckue ACUCTBUS C TMOJIOKHUTEIbHBIMU U OTPULIATEIBHBIMU
YHCIIaMU.

[IpsimoyrosnpHas cucTeMa KOOpAWHAT Ha IUIOCKOCTH. KoopamHaThl TOYKM Ha IMJIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOpIAMHATHON MIIOCKOCTH.

bykBeHHbIE BbIpa:KeHU I

[Ipumenenne OyKB JJI 3aMMCH MAaTEMAaTHYECKUX BBIPAKECHHH W TpemiokeHuit. CBOWCTBa
apuMETHUECKUX ACUCTBUN. *ByKBEHHBIC BBIPDOKECHHS M YHCJIOBBIC IOJCTAHOBKU.* ByKBEHHBIC
pPaBEHCTBA, HAX0XICHWE HEU3BECTHOIO KOMIOHEHTa. DopMyiibl; (OpPMYINBI MEpUMETpPa U IUIOMIAIH
MPSIMOYTOJIbHUKA, KBaJpaTa, *00bEMa napajuienenurneaa u Kkyoa*.

Pernenue TeKcTOBBIX 32424

Pemenne TekcToBBIX 3ajad apudmeTuyeckuM crocobom. *PemieHne gormyeckux 3ajad.
Pemenue 3agau nepe6OpoM BceX BO3MOXKHBIX BApUAHTOB. ™

Pewrenne 3amau, copepianiux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUMYHUHBI: CKOPOCTb, BPEM,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTD, BpeMsl, 00bEM paboThl. EnuHuIb
U3MEPEHUS: MaCChl, CTOMMOCTH; PAaCCTOSHHS, BPEMEHH, CKOpOCTH. CBA3b MEXAYy €IUHHUIAMU
MU3MEPEHUS KaXKJI0M BEJIMUMHBI.

Pewrenue 3anay, cBA3aHHBIX ¢ OTHOUIEHUEM, TPONOPLMOHATBHOCTHIO BETUYUH, IPOLIEHTAMMU;
pelIeHre OCHOBHBIX 33a]a4 Ha APOOU U MPOIICHTHI.

*OueHKa 1 IPUKKUJIKA, OKPYIJICHHE pe3yibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPAKEHHM [0 YCIIOBHUIO 3a/1a4n™.

[IpencraBieHue JaHHBIX ¢ MOMOIIBIO TaOMUIl U nuarpamM. Cron0Oyarbie qUarpaMMbl: YTEHHE
U noctpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harasianas reomerpus

Harnsanele npeacraBieHus o GUrypax Ha IUIOCKOCTH: TOUKa, MpsMas, OTPE30K, JIyd, YToi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY)KHOCTB, KPYT.

*B3aumHOe pacrosio)keHHe JABYX TPSAMBIX Ha IUIOCKOCTH, THapajuleJbHble MpsMBbIE,
NEepIEHANKYISApHbIE MpsMble*. M3MepeHHe pacCTOSHMNA: MeXIy IBYMsS TOYKaMH, OT TOYKU JIO
MIPSIMOM; JUIMHA MaplIpyTa Ha KBaJpaTHON CETKE.

W3mepenne M NOCTPOEHHE YIVIOB C IOMOIIBIO TPaHCIOPTHpA. BuIsl TpeyroabHUKOB:
OCTPOYTrOJIbHBIM,  NPSAMOYTOJBbHBIM,  TYHNOYrOJIbHBIA;  paBHOOEAPEHHBIH,  PaBHOCTOPOHHUH.
YeTbIpEXYroJbHUK, NPUMEPBl YETBIPEXYTOJIBHUKOB. IIpsIMOYrolpHUK, KBaapaT: HCIOJIb30BaHUE
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CBOWCTB CTOPOH, YIJIOB, AuaroHaneid. *M3o0paxeHne reoMeTpuveckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ HWCHOJB30BAHWEM LUPKYIS, JHHEHKH, YrojbHUKA, TpaHcrmoptupa®. IloctpoeHus Ha
KJIeTyaToi Oymare.

[lepumerp MHOTOyronpHuKa. [loHsTHE TUIOmANM (UTYPHI; SAUHULBI U3MEPEHUS TUIOIIAMIM.
[Tpubnmxénnoe n3Mepenue miouianu Guryp, B ToM 4ucie Ha KBaapaTHOH ceTke.™ [Ipubmmkénnoe
M3MEpEHHUE JTMHBI OKPY>KHOCTH, TUIOLIaAN Kpyra*.

*CUMMeTpHs: IEHTpaJIbHAS, OCEeBast M 3epKaJibHasi cuMMeTpuH. [locTpoeHne cHMMETpUYHBIX
buryp*.

*Harnsgaple IpeAcTaBIeHUs O POCTPAHCTBEHHBIX (GUTypax: Mmapajuieienumesa, Kyo, mpusma,
nupaMuza, KOHYC, MHIUHAP, map u chepa. M3o0pakenue mpocrpancTBeHHBIX (uryp. [Tpumepst
pa3BEPTOK MHOTOTPAHHUKOB, HWJIMHJIpPA M KoHyca. Co3naHue MOJeneil MpoCTpaHCTBEHHBIX (GUryp
(13 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U Ap.).

ITonstre 00bEMa; enMHUIBI U3MepeHns 00bEMa. OOBEM MPSIMOYTOJIBHOTO TapajuIesIeHIIea,
KyOa™.

[NTAHUPYEMBIE TNPEJMETHBIE PE3VYJIbTATBI OCBOEHUSA TTPOT'PAMMbBI YUEBEHOI'O
KYPCA <cMATEMATHUKAY.

OcBoenne ydeOHOro Kypca «MartemaTuka» B 5—6 KiaccaXx OCHOBHOM IIKOJIBI JIOJDKHO
oOecrieynBaTh JOCTHXKCHUEC CIICAYIOMUX MPEAMETHBIX O6paSOBaTeJ'II)HI)IX PE3YIbTATOB!:

S KJIIACC

Yucja u BbIYMCIEHUS

OpueHTHPOBATHCS B MOHATHUIX U ONEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMHU, CBA3aHHBIMU
C HaTypaJbHBIMH YUCJIaMU, OOBIKHOBEHHBIMH U JECITUUHBIMH IPOOSMHU.

CpaBHUBaTh U YNOPSAOYMBATH HATypajbHbIE YHWCIA, CPAaBHUBATh B MPOCTEHIIMX CIIydasX
0OBIKHOBEHHBIE APOOH, IECATUIHBIEC IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOU (YUCIIOBOM) MIPSAMOM C COOTBETCTBYIOIIMM €H YUCIIOM H
n300pakaTh HATYpaJIbHBIC YUCIIAa TOYKAMH Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMOM.

Boinonusate apudmernyeckue AEHCTBUSA C HATypalbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU
IpoOSIMHU B MPOCTEUIINX CITydasiX.

BbInosHATE TPOBEPKY, TPUKUAKY Pe3yIbTaTa BBIYUCICHUH.

OxkpyrdaTh HaTypalbHbIE YHCTIA.

Perenue TeKcToBBIX 32424

Pemath TekcToBble 3amaud apu(METHYECKHUM CIIOCOOOM M € MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOro mepedopa BceX BO3MOXKHBIX BapHaHTOB (IIPH HEOOXOJMMOCTH C HaIpaBJISIOIIEH
ITOMOTIIBIO).

Pematp 3amaum, copep:kaimive 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEIWYMHBI: CKOPOCTb, BpeMS,
paccTrosiHue; 1eHa, KOJIWYECTBO, CTOMMOCTh (TPH HEOOXOTUMOCTU C HCIOJIb30BAHHUEM CIIPABOYHOM
nHpOpMauHn).

Hcnonb3oBaTh KpaTKUe 3allMCH, CXEMbI, TAOIUIIbI, 0003HAUYECHU S TIPU PEIICHUH 3a/1a4.

[Tonb30BaThbCsl OCHOBHBIMHM EIMHUIIAMH W3MEPEHHUs: IIEHBI, MAacChl, PACCTOSHUS, BpPEMEHH,
CKOpPOCTH; BBIpaXKaTh OJHHU €IMHUIIBI BEIUUYUHBI Yepe3 Apyrue (Mpu HeoOXOAMMOCTH C OMOpOW Ha
CIPaBOYHYIO HH(POPMAIIHIO).

W3Bnekarp wuHpOpMaIuio, TMPEACTAaBICHHYI0 B TaOmuIle, Ha CTOJIOYaTON Auarpamme,
HMHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIE, HCIIOIh30BaTh JaHHBIC MTPU PEIICHUH 3aa4.

Harasignas reomerpus

[Tonp30BaThcsi TEOMETPUYECKMMH TOHSATUSMHU: TOYKA, MpsAMas, OTPE30K, JIyd, Yroi,
MHOTOYTOJILHUK, OKPY>KHOCTbB, KPYT.

[IpuBoauTe, TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPa, UMEIOMHMX (OpMYy H3yYSCHHBIX
reOMEeTPHYECKUX QUTyp.
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Hcnonp30BaTh TEPMUHOJIOTHIO, MIPU HEOOXOJAWMOCTH 10 BHU3YaJbHOW OIMOpE, CBA3AHHYIO C
yriaMH: BEpILIMHA, CTOPOHA; C MHOIOYTOJIbHUKaMH: YroJj, BEpUIMHA, CTOpPOHA, AMAroHajlb; C
OKPY>KHOCTBIO: paJilyC, TUaMETpP, UEHTP.

N300paxaTs U3ydyeHHbIE TeOMETpUYecKre (PUrypsl Ha HETMHOBAHHOM U KJIETYAaTOW Oymare
IIOMOIIBIO HUPKYJIS U IMHENKH (TI0CJIE COBMECTHOI'O aHAJIM3a).

Haxoautb AyIMHBl OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IMOMOUIBIO JIMHEHKHU, CTPOUTH
OTPE3KH 3a/IaHHOM JITMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajuyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIJIOB MPSMOYIOJIbHUKA, KBajpara s UX MOCTPOEHUS,
BBIYMCIICHUS IUIOIIAU U IEPUMETPA.

Bbraucnare mepuMeTp M IUIOMAAb KBajapara, MPsIMOYrOJbHHKA, (UTYp, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHCIie PUTYp, N300paKEHHBIX HA KJIETYAaTOH Oymare.

[Tonb30BaTbCcsi OCHOBHBIMH METPUYECKUMHU €AMHULIAMU HW3MEPEHUS JJIUHbBI, IUIOIIA]IH;
BBIPA)KaTh OJHM €IMHUIIBI BEJIMUMHBI Yepe3 apyrue (Mpu HeoOXOIUMOCTH C OMOPOil Ha CIIPaBOYHYIO
HH(pOpMAITHIO).

Pacnio3znaBate napaiienenunes, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO I'paHb,
M3MEpEeHus; HaX0AUTh U3MEPEHUS Mapaiesenumesa, Kyoa.

Boruucnsate 00bEM KyOa, mapajuienenuriea 1Mo 3aJaHHBIM H3MEPEHHsM (C OMopod Ha
QJITOPUTM Y4eOHBIX JA€MCTBHIT), TOIB30BATHCS €IMHUILIAMU U3MEPEHUS 00bEMA.

Pemarh Hecno)kHble 3aJayd Ha U3MEPEHHE TIE€OMETPHUUECKHUX BEJIMYUH B MPAKTHUECKUX
cUTyanusax (Ipu HeOOXOIMMOCTH € BU3YaJIbHOM OIMOPOi).

6 KJIACC

Yucia v BBIYUCTIEHUS

OpueHTHPOBATHCS B MOHATHUIX U ONEPUPOBATH HA 6a30BOM YpOBHE TE€PMUHAMHU, CBSI3aHHBIMU
C pa3IMYHBIMH BUAAMH YHCEN U CIOCO0aMU UX 3alUCH, IEPEXOIUTH (€CIIU 3TO BO3MOXKHO) OT OJIHOM
(hopMBI 3aITUCH YHCIIA K IPYTOi.

CpaBHUBaTh M YIOPSIOYMBATH Il€JIble 4YHCA, OOBIKHOBEHHBbIE M JECATUYHBIE JpoOH,
CpaBHMBATh YUCJIa OJTHOTO M Pa3HbIX 3HAKOB.

Boimonusate  apudmernyeckue ICHCTBUSL € HATypaldbHBIMU M LEJIBIMH  YHCJIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMU, TOJOKUTEIBHBIMU U OTPULIATEIIHLHBIMU YHCITAMH.

BbruncnsaTe 3HaYeHHs] YUCIIOBBIX BBIPAKEHUMU, BBIMIOJHATH NPUKHUAKY M OLEHKY pe3yibTaTa
BBIYKMCIICHUH; BBINOJHATH IPeoOpa3oBaHMsl YUCIOBBIX BBIPAXKEHUH Ha OCHOBE CBOICTB
apu(METUUECKUX JCUCTBUH.

CoOTHOCUTH TOYKY HAa KOOPAMHATHOM MPAMOM C COOTBETCTBYIOIIMM €l YHUCIOM H
M300paxkaTh YMciIa TOYKAMH Ha KOOPJMHATHOM MPsAMOil, HAXOIUTh MOYJb YHCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBLHOM CUCTEME KOOPAMHAT C KOOPIUHATAMH STOU TOUKH.

OxpyriaTh Lejble YKcia U IeCATHYHbIE Ipo0u (110 00pa3ily), HaXOAUTh MPUOIHKEHUS YUCe.

YucinoBble U O0yKBeHHbIE BbIPAKEHUS

OpueHTHPOBAThCS B MOHATHIX U ONIEPUPOBATH HA 6a30BOM YpOBHE TE€PMUHAMHU, CBSI3aHHBIMU
C 3alHChI0 CTEMEHM 4YMCIa, HAXOAUTh KBAaApaT U KyO 4YHCIlia, BBIYUCIATH 3HAUYEHHUS MPOCTEHUIINX
YHCIIOBBIX BBIPAKEHHM, COIEPKAINX CTETICHH.

[Tonb3oBaThcsl MpHU3HAKAMHU JAETUMOCTH (TMPH HEOOXOJMMOCTH C OIMOPOMl Ha alropuTM
MIpaBuUJIa), pacKIaAbIBaTh HATYpaIbHBIC YUCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonb30BaThCs MacITAOOM™, COCTABIIATH MPOTIOPIIUN U OTHOIIICHHS.

Hcnonb3oBath OykBBI JUIsi 0003HAYEHMS] YUCEN MPH 3allUCH MATEeMAaTUYECKUX BBIPAKECHUH,
HAaXOJUTh 3HAUYeHUsT OYKBEHHBIX BBIPAXEHHUI, OCYIIECTBIsAA HEOOXOIUMBIE TOJCTAHOBKU H
npeoOpa3oBanHusi (C OMOPOI HAa aNTOPUTM YUEOHBIX JEHCTBH).

Haxonutb HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

PelleHue TeKCTOBBIX 3224

PemaTte MHOTOIIAroBbIE TEKCTOBBIC 3a/a4d apH(PMETHUECKUM CIIOCOOOM C OIMOpoi Ha
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BOIIPOCHBIH IIJIaH.

Pemats npocrteiiiine 3a1a4un, CBS3aHHbIE C OTHOILIEHUEM, IPONIOPLMOHAIBHOCTIO BEINYMH,
MPOIEHTAMU; peIlaTh TPH OCHOBHBIC 33/1a4H Ha IPOOH U TPOLIEHTHI.

Pemrats 3amauun, copeprkaiiye 3aBUCHUMOCTH, CBS3BIBAIOIME BEIUYUHBI: CKOPOCTb, BpEMH,
paccrosiHMe, IIeHa, KOJIMYECTBO, CTOMMOCTB; IPOU3BOJUTEIILHOCTh, BpeMs, 00bEMa pabOTHI,
UCHO0JIb3YS apu(pMeTudecKre NeHCTBUS, OLEHKY, IPUKUIKY; [10Ib30BAThCS €AUHULIAMH U3MEPEHUS
COOTBETCTBYIOIIUX BEJIUYHUH.

CoctaBnsaTh OyKBEHHBIEC BEIPQKEHUS 110 YCIOBHIO 33/1a41 MOCIIE COBMECTHOTO aHAIIM3a.

N3Bnekath WHPOpPMAIHIO, MPEACTABICHHYIO B TaOMUIaX, HA JUHCHHOHN, CTONOYATON WM
KpYroBOM JuarpaMMax, MHTEPIPETUPOBATh MPE/ICTaBICHHbIE JAHHbIE; UCIOJIb30BaTh JAHHbBIE IPU
peuieHun 3aay.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAOINUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasanasi reomerpust

[IpuBoauTe npHUMeEpsl OOBEKTOB OKPYKAIOUIETO MHUPA, HUMEIOIMHMX (OPMY H3YUEHHBIX
r€OMETPUUECKUX INIOCKUX U MIPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PaBHBIX U CHMMETPUUHBIX QUTYP.

N300paxkaTh ¢ TOMOIIbIO LIUPKYJIS, TUHEHKU, TPAHCIIOPTHPA HA HEJIMHOBAHHOW M KJIETYAaTOMN
Oymare M3y4eHHbIE TIOCKHE TeoMeTpuUYecKue GUrypbl U KOHPUTypalii, CHMMETPUYHbIE (PUTYPBHI.

Nwmets mpencraBiieHne O r€OMETPUYECKHUX IMOHSATHSX: PABEHCTBO (GUTYp, CUMMETpHS, OCh
CUMMETPUH, HEHTP CUMMETPHUH.

Haxonuth BenUYMHBI YIJIOB H3MEPEHHEM C TIOMOIIbIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, [TOJI30BAaThCS IPHU PEIICHUH 33]1a4 I'PalyCHOM MEpOU YIJIOB; paCliO3HaBaTh Ha
YepTekKax OCTPbIN, NPSIMOU, Pa3BEPHYTHIN U TYIIOW YIJIbI.

BoruncnaTe AAMHY JIOMaHOW, TEpUMETP MHOTOYTOJbHHMKA, I0JIb30BAThCs €AMHULIAMU
WU3MEPEHUs JJIMHBI, BBIpaXKaTh OJHU €JMHHIIBI U3MEPEHHUS [UIMHBI Yepe3 ApYyrue.

Haxonuts, HCIIONB3ysl 4EpPTEKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXKIY OBYMs TOYKaMH, OT
TOYKH J0 NPSAMOM, JJIMHY TyTH HA KBAJIPaTHOM CETKE.

Bbruncnare miomans GUryp, COCTaBICHHbBIX U3 NMPSIMOYIOJIbHUKOB, UCIIOIb30BaTh pa3OucHUe
Ha NPSAMOYTOJIBHHUKM, Ha paBHble (UIYpbI, JOCTpauBaHHUE 10 MPSIMOYIOJbHMKA; I0JIb30BaThCS
OCHOBHBIMM €IMHHLIAMH W3MEPEHUs IUIOLIANN; BBIPAXKAaTh OJHHU CIUHULBI M3MEPEHUS ILIOIAAH
yepes Apyrue (Ipu HeoOX0JMMOCTH € ONOPON Ha CIIPABOYHYIO HH(OPMALUIO).

Pacnio3HaBate Ha MoOJENAX M H300paKEHUAX MUPAMUIY, KOHYC, LMJIMHAP, UCIOJIb30BaTh
TE€PMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N306paxaTs Ha Kj1eTyaToi Oymare npsMOYToJIbHbIHM Napasuienenumnen.

Bbruucnare 00bEM NPSAMOYTONBHOIO Napajelienunesa, KyOa, M0JIb30BaThCsl OCHOBHBIMU
eIMHUIIAMU HU3MepeHUs 00bEMa; BbIpakaThb OJHHM €IMHUIBI M3MEpeHus o0béMa uepe3 apyrue (c
OTIOPOH Ha CTIPABOYHYIO HH(POPMAIIHUIO).

PemaTe HeCOXKHBIE 3a7aud Ha HAXOXKJIECHUE T€OMETPUYECKUX BEJIMYMH B IIPAKTUYECKHUX
cUTyauusx (Ipyu He0OXOMMOCTH € BU3YalIbHOM ONOPOH).

AJAIITUPOBAHHAS PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCbI
Henn u3yyenus yueOHOro Kypca

AnreOpa sBIleTCSI OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHa oOOecreyuBaeT
U3Y4YEHHUE [PYIMX IUCUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M TyMaHUTapHOIO ILMKIOB, €&
OCBOEHHME HEOOXOIMMO JUIl MPOAOJDKEHHsS 00pa3oBaHMS M B TOBCEAHEBHOW >kKM3HU. PasButue y
oOyyaronuxcs Hay4YHBIX IIPEICTaBICHUN 0 IIPOUCXOXKICHNN
U CYIIIHOCTH airedpanyeckux abCTpakuuid, Cocode OTpaXeHUs: MaTeMaTHUeCKON HayKOW SBICHUNA U
MIPOIIECCOB B IPUPOJE U 0OIIECTBE, POJIM MATEMAaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM TMO3HAHUH U
B TPAKTHKE CHOCOOCTBYET (POPMHPOBAHMIO HAYYHOIO MHPOBO33PEHHMS M KAuyeCTB MBIIUICHUS,
HEOOXOJMMBIX Ui ajanTalid B COBpeMEHHOM IMdpoBoM oOmectBe. M3ydenune anreOpbl
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€CTECTBEHHBIM 00pa3oM o00ecneunBaeT pa3BUTHE yMEHHUS HAONI0JaTh, CPaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHUS, CIIOCOOHOCTH  apryMEHTHPOBAaHHO
000CHOBBIBAaTh CBOU JICHCTBUS U BBIBOJIBI, (POPMYITHPOBATH yTBEpKAeHUA. OCBOCHUE Kypca alreOpbl
o0ecrieynBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS O0YJaIOUIUXCsA: OHU MCIIOJIB3YIOT JCIyKTUBHbBIE U
WHAYKTHBHBIE DACCYKJIEHUs, OO0OOIIEHHE M KOHKPETH3aluio, abCTparupoBaHWE U aHAJOTHIO.
OOydenne anreOpe TpeanoJiaracT 3HAYUTEIBHBIA OOBEM CaMOCTOSATEIBHOH JEATCIBHOCTH
oOyJaromuxcs, TMOATOMY CaMOCTOSITENIFHOE peIIeHHe 3aJad EeCTECTBEHHBIM O0pa3oM SBISETCS
peanzanuen JesTeIbHOCTHOTO IPUHLKIIA O0yYEHUS.

B crpykrype mporpammsl yueOHOro Kypca «Airedpa)» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJIEP)KATEIbHO-METOIMYEeCKEe JUHUM: «Yucna W BBIYMCIEHUA»; «Anredpanyeckue
BBIpQXKECHUS»; «YPaBHEHHsI W HepaBeHCTBa»; «DyHkuum». Kaxngas W3 3THX COAEpKaTEIbHO-
METO/IMYECKUX JIMHUWA Ppa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET H3Y4YEeHUs Kypca, €CTECTBEHHBIM
o0pa3oM mepervieTascb U B3aUMOJICHCTBYS C JAPYrUMHU €ro JUHHSAMH. B Xxone u3yueHus kKypca
oOyyarouuMcsl MPUXOJUTCS JIOTMUECKH pacCyXJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
sa3blK. B cBsI3M ¢ 3TUM 11e5eco00pa3HO BKIIIOYUTH B IPOTpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIIME BCE OCHOBHBIE pa3fefibl MaTeMaTH4YeCKOro 00pa3oBaHUS U CHOCOOCTBYIOIIME
OBJIAJICHUIO OOYYaIOIMMUCS OCHOB YHHBEPCAJIbHOTO MaTeMaTHYecKOro si3bika. Takum oOpaszowm,
MOXHO YTBEP)KJIaTh, YTO COJEPKATEILHOW W CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Anredpay
SIBJIIETCS €70 UHTErPUPOBAHHBIN XapaKTep.

Conepxxanue JTMHUM «YHClIa U BBIYUCIEHUS» CIY>)KUT OCHOBOM JUISl JAIBHEUIErO U3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIUXCS JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHHUIO
YMEHHSI TOJb30BaThCS QITOPUTMaMM, a TakKe NPUOOPETEeHUI0 MPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX ISl IOBCETHEBHOM XM3HU. PazBuTHE MOHATHUS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C
pallMOHANBHBIMU U HMPPALMOHAIBHBIMM  4YHCIaMHU, (OpMUpOBaHMEM  IMPEACTaBICHUH O
JNEUCTBUTEILHOM 4YHCJE. 3aBEpIIEHUE OCBOEHUS UYHUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BEHY
o01ero oOpa3oBaHUsI.

Coneprkanne IByX anreOpandecKux JUHUM — «AreOpandecKre BhIpAKEHU» U «YpaBHEHUS
W HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHHMIO Yy OOYYAIONIMXCS MAaTeMaTHYEeCKOTO arrmapara,
HEOOXOAMMOro JuIs pelleHus 3aJad MaTeMaTUKH, CMEKHBIX MPEIMETOB M  IPAKTUKO-
OPUEHTUPOBAaHHbIX 3a7ady. B OCHOBHOWM IKkojie y4yeOHBIM Marepuana TIpYyHNIUPYETCs BOKPYT
palMOHANbHBIX BBIpAKEHUH. AjredOpa IEeMOHCTPUpPYET 3HAYCHME MATEeMaTHKM Kak s3blKa UL
IIOCTPOEHMsI MaTEMAaTUYECKUX MOJEJIeH, ONMCaHus MPOLIECCOB U SBJIEHUH pealbHOro Mupa. B 3agaun
oOyueHus anreOpe BXOJAT TakXkKe JajbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBILIUIEHUS,
HE00X0/MMOro, B YaCTHOCTH, JUIs OCBOEHHUS Kypca HH(GOPMATHKHM, W OBJAJE€HUE HaBbIKAMU
JEeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHne CUMBOJBHBIX ()OPM BHOCUT CBOM CrELU(pHUECKUIT
BKJIa/1 B pa3BUTHE BOOOpakeHUs, CIOCOOHOCTEH K MaTeMaTu4ecKOMY TBOPYECTBY.

Conepxanue (QpyHKIMOHAIBHO-TPaUUECKON JTMHUN HAIeJICHO Ha IMOJIydeHHE IIKOJIbHUKAMU
3HaHUH O (QYHKUUAX KaK Ba)KHEHIIEeH MaTeMaTH4ecKOM MoJenu sl ONUCaHWs U UCCIEJOBAaHUA
pa3HO-00pa3HbIX MPOLIECCOB U SBJIEHUH B Ipupoae M oOmectBe. M3yueHue 3TOro marepuania
CIOCOOCTBYET DPAa3BUTHIO y OOYYAIOUIUXCA YMEHHMsSl HCHOJIb30BATh pa3IMYHbIE BbIPA3UTENIbHBIC
CpeAcTBa s3bIKa MaTeMaTHKH — CJIOBECHbIE, CHMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B
(dbopMupoBaHHe NPEACTABICHUHN O POJIM MATEMATUKU B Pa3BUTUU LIMBUIM3AIMU U KYJIbTYPHI.

Mecto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo ydyeOHOMY MiaHy B 7-9 kiaccax m3ydaercs: yueOHbIH Kypc «Anredpay», KOTOpBIH
BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ielibl coJiepkaHus: «Uuciaa u BEIYUCIEHUY, «AlreOpanyeckue
BBIpaXKEHUS», «YPABHEHUS U HEPABEHCTBA», «DyHKIIUMY.

VY4eOHblIil TU1aH Ha U3ydeHue aiaredopsl B 7-9 kiaccax OTBOJUT He MeHee 3 yueOHBIX 4acoB B
HEJ/IENI0 B TEYCHHE KaXKJ0ro rojga o0y4eHus, BCEro 3a Tpu roja o0ydyeHus: — He MmeHee 306 yueOHbIX
4acoB.
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COAEPXAHUME YYEBHOI'O KYPCA «AJII'EBPA» (IIO TOAAM OBYYEHU )
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu 0OBIKHOBEHHBIC M ACCATUYHBIC, TIEPEXO0J OT OJHOU (POPMEBI 3amucH IpoOeit K Jpyroi.
[loHsiTHE paLMOHAJIBHOTO 4YHCIA, 3alUCh, CPaBHEHHE, YHNOPSAJOUMBAHUE pPAIlMOHAIBHBIX YHCEN.
ApupmeTrnueckue IEHCTBHSI C pallHOHAILHBIMU YnCIIaMu. Pemenne 3aqad u3 peatbHO MpaKkTHKU Ha
4acTH, Ha JApOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: ONpeeseHre, IpeoOpa3oBaHue BbIPa)KEHUI Ha OCHOBE
OTIpEeIEeIeHNS, 3aUCh OOJIBIITNX YHCEIL.

[IpouieHTHI, 3anuch MPOLIEHTOB B BUAE ApoOH M JpoOH B BHJIE MPOIEHTOB. TpU OCHOBHBIE
3a/lauM Ha MPOLIEHTHI, pEeLIEHUE 3a/1a4 U3 PEeaIbHON MPAKTUKH.

[IpumeHeHne Npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

[lepeMeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHUS C TMEPEMEHHOW. JloMycTHMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEX1y BeIHMUMHAMU B BUAe GopMyibl. Beruncnenus no
dhopmyam.

[IpeoOpa3zoBanne OYKBEHHBIX BBIPOKEHHM, TOXIECTBEHHO paBHbIE BBIPAKECHUS, IpaBUia
peoOpa3oBaHus CyMM M NpPOM3BEACHUI, MpaBWila PACKPbITUS CKOOOK M MPUBEACHHUS IOJI0OHBIX
CJIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

Opnounensl U MHOrouwiceHsl. CreneHb MHorowiaeHa. Clo)KeHHE, BBIYUTAHHME, YMHOXKECHUE
MHOTOWIECHOB. (POpMyJIbl COKpPalIEHHOTO YMHOXEHHS: KBagpaT CyMMBl M KBaJIpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus1

VYpaBHEHHE, KOpEHb YpaBHEHMs, IpaBHia NpPeoOpa3oBaHMUsS YPABHEHUS, PAaBHOCHUIBHOCTH
YpaBHEHUH.

JIuHeitHOe ypaBHEHUE C OJHOM MEPEMEHHOM, YMCIO KOPHEHW JTMHEWHOrO0 ypaBHEHUSI, PEIICHUE
JIUHENHBIX ypaBHeHUH. CoCTaBlIeHUE ypaBHEHUH 10 YCIOBHIO 3aJa4d. PelleHne TeKCTOBBIX 3ajad C
IIOMOIIBIO YPaBHEHUM.

*JluHeWHOE ypaBHEHHE C JBYMS IEPEMEHHBIMH M ero rpaduk 2. CucremMa JBYX JIMHEHHBIX
YpaBHEHMH C JByMs IE€peMEHHbIMU. PelleHue cucTteM ypaBHEHMH CIIOCOOOM IOACTaHOBKH.
[Ipumeps! pelieHns TEKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKIUHA

Koopaunara Touky Ha npsmoil. YucnoBbele NpoMEXYTKH. PaccTossHne Mexay AByMsl TOUKaMHU
KOOPAWUHATHOM MPAMOHA.

[IpsimoyronpHass cucrema koopauHar, ocu Ox m Oy. Abcuucca M OpauHaTa TOYKM Ha
KOOPAMHATHOM miockocTy. [Ipumepsl rpadukos, 3a1aHHbIX (Gopmynamu. UteHne rpaguKoB peanbHbIX
3aBUCUMOCTEN.

Ionstue ¢ynkuyu. I'padux ¢pynxuun. CpoiictBa (yHkumil. Jluneitnas ¢ynkuus, e€ rpaduk.
I'paduk ¢ynkuuu y = kKX + b. *I'padudeckoe perieHne IMHEHHBIX YPABHEHUI U CHCTEM JIMHEWHBIX
ypaBHEHUI*.

2 SHGCL u gajce * * 0003HAYCHBI TEMbI, U3YUCHHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIILHO OMPCALCIIACT 00BeM HN3y4aceMOoro Marcpuajia.
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8 KJIACC

Yucia ¥ BbIYMCICHUS

KBamparubelii kopeHb u3 uucna. *[lonsitue 00 wuppanuoHaibHOM 4wmcle. JlecaTuyHbie
NpUOIMKEHUS MPPAlUOHANBHBIX yHcen*. CBoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH W HMX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXEHUH M BBIYUCICHUAM. */leiicTBUTENbHBIE
yuciaa*.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanparsblil TpE€XuseH; pa3aoKeHUe KBaIpaTHOTO TPEXUIEHA HA MHOKUTEIH.

AnreOpandeckas npoOb. OcHOBHOE CBOHCTBO ayreOpamdeckod Jpobu. CroxeHue,
BBIUMTAHNUE, YMHOXXEHHE, JAeJieHHe airedpandeckux apoOell. PannoHanbHble BBIpa)KEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanparnoe ypaBaenue, hopmysa KopHei KBaapaTHOTO ypaBHeHus. *Teopema Buera*. Pemienne
YpaBHEHUI, CBOSIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [IpocTeiiire 1poOHO-pallioHaIbHbIE YPaBHEHUSL.

*T'paduueckas MHTEpHpeTanusl ypaBHEHHH C JBYyMsI NMEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YpaBHEHUH C IBYyMsI MepeMeHHbIMU™. [IpuMephl pelieHns CUCTEM HEIMHEWHBIX YPaBHEHHH C IByMs
MepEeMEHHBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA MW WX CBoiicTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIBHOCTD HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NepeMeHHOW. CHCTeEMBI JIMHEMHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OOMacTh onpenesieHus] U MHOXKECTBO 3HadeHWH (yHKinu. CrocoObl
3aanusi QyHKITUH.

I'padux pynakuu. Urenne croiictB pyHkimuu no e€ rpaduky. [Ipumeps rpadukoB QyHKIHA,
OTPAKAIOIINX PEATBbHBIE TPOLIECCHI.

OyHKIMH, OMUCHIBAIOIIME TPSAMYI0 U OOpaTHYI0 NPONOPIUOHATIBHBIE 3aBUCUMOCTH, HUX

k .
rpaduku. Oyukmuu y = X2,y = X3,y = 4x, y = ~ *I'paduueckoe pewenne ypaBHeHuil 1 cucTeM
ypaBHEHUI ™.

9 KJIACC

Yucsia 1 BBIYUCICHHUSA

PanuonaneHbie ymcna, *uppanuoHaNbHBIE YMCTIA, KOHEYHbIE U OCCKOHEUYHBbIE JECATUYHBIC
npo6u. MHOXECTBO ACMCTBUTENbHBIX YHCEN; ACUCTBUTEIbHBIC YUCIIa KaK OECKOHEUHbBIE ECSITHUHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX YHUCEN H
KOOPAWMHATHOM MPAMOHA.

CpaBHeHHE [EHUCTBUTENBHBIX 4YHCeN, apudmMeTrnyeckue [eHCTBUS C JIEHCTBUTEIbHBIMU
qucIamu™.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, TUTENFHOCTD MIPOLIECCOB B OKPYXKAIOIIIEM MHpE.

[Ipubmmk€HHOE 3HAUE€HWE BEINUYHMHBI, TOYHOCTh NpuOmbKeHus. OKpyrieHne 4Yuced.
[Ipukuaka v OLIeHKA PE3YJIBTATOB BBIUUCICHUN.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Perienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHM, CBOJSAIIMXCS K KBaJApaTHbIM. bukBampaTHOe
ypaBHeHue. *Ilpumepbl pelieHHs YpaBHEHUHM TpeTbeil M 4eTBEPTOM cTereHel pas3sioKeHHEM Ha
MHOKHUTENN™.

Pemenue npoOGHO-paiioHATBHBIX YPABHEHUH.

Pemenne TeKCTOBBIX 33724 aNreOpandeckKuM METOJIOM.
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VYpaBHeHHe ¢ JABYMs INE€peMEHHbIMH M ero rpaduk. Permenume cucrem IBYX JTHHEWHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PerieHre cucTem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHWHOE,
a Jpyroe — BTOpoil cremeHu. ['paduueckas HMHTEpHIpeTalusi CUCTEMBl YpPaBHEHHUH C JByMS
IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a1a4 aNreOpandeckuM CrocoOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEWHBIX HEPaBEHCTB C OJHOM IepeMeHHOM. Pemienue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBanpaTHele HepaBeHcTBa. ['padmueckas WHTepHpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBamparnunass ¢yHkmms, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

'paduku GyHKIWMIA: y = kx, y = kx + b, y = X%,
y = x,y = Snnx CBOICTBA.

Yucii0Bble 10CJI€10BATEIBHOCTH U MPOTPECcCUH

[lonsiTHE 4YHMCIOBOW MOCIENIOBATEIbHOCTH. 3aJaHHe MOCIEA0BaTEIbHOCTH PEKYPPEHTHOMN
hopmyroit u popMysoi N-TO WiIeHa.

Apudmernueckas u reomerpuueckas nporpeccu. @opmyibl N-To wieHa apupMeTHIecKon U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WIECHOB.

*N300paxkeHre 4ieHOB apU(pMETHUYECKOW M TIe€OMETPHYECKOM MpOTrpeccHil TOYKaMH Ha
KOOPJIMHATHOM TUIOCKOCTU. JIMHEWHBIN U SKCIOHEHIIUAIbHBINA pocT. CI0XKHbIE TPOLEHTHI ™.

TIJTAHVUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHUS AJIAIITUPOBAHHOM
PABOYE [TPOI'PAMMBI KYPCA «AJITEEPA»

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs JIOKHO
o0ecrieunBaTh JOCTIDKEHHE CIIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Yucsia 1 BBIYUCICHHUSA

BbImonHATe, coderas yCTHbIE M IMCbMEHHbIE NPUEMBI, apupMeTHYecKHe JeicTBUA ¢
palMOHAaIbHBIMU YK CIIAMHU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUI; IPUMEHATh pa3HOOOPa3HbIE CIIOCOOBI U IPUEMBI
BBIUMCJIEHUS 3HAUCHUH APOOHBIX BBIPAKEHUH, COEpKALIMX OOBIKHOBEHHBIE U JIECATHYHbIE JPOOH.

IlepexoauTh OT 01HOM (HOPMBI 3aIUCH YKCEN K APYroil (MpeoOpa3oBbIBATh IECATUYHYIO JPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO JECATHUYHYIO ApoOb). CpaBHUBaTh U YNOPSI0YUBATbH
palyoHaIbHbIC YHCIIA.

OxpyriATh ynca.

BBINOJIHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCIICHUM, OLIEHKY 3HAY€HWI YMCIIOBBIX
BBIPAXKCHUM.

BbINONHATE JEHWCTBUS CO CTENEHSMH C HaTypaJbHBIMU TIOKa3aTelsMu (¢ Omopoil Ha
CIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHATs IPU3HAKY JEIUMOCTH, Pa3I0kKEHNE HA MHOKUTEIN HaTypaJIbHBIX YHCEI.

Pemate mpocTelinyve NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLUCHUEM
BEJIMYMH, NPONOPLMOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; UHTEPIPETUPOBATh PE3YJbTAThl PELICHUS
3a/1a4 ¢ y4ETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AJredpanyecKue BbIPaKeHHs

OpueHTHpOBaTbCA B TMOHATUAX M OINEPUPOBaTH Ha 0a30BOM YpOBHE anredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIMKOM.
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Haxonuth 3HaueHUs OYKBEHHBIX BRIPAKCHUH TIPU 33JaHHBIX 3HAYCHUSX MTIEPEMEHHBIX.

BoimonsaTe mpeoOpa3oBaHUs IIEJOr0 BBIPAKEHUS B MHOTOUWICH IPUBEICHHUEM IOJOOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbInosIHATE YMHOXKEHUE OJHOWIEHA HA MHOIOWIEH U MHOTOYIEHA HA MHOTOWIEH, IPUM EHSITh
(opMyIbI KBagpaTa CyMMBI U KBaJjpaTa pa3HOCTH (C ONOPOH Ha CIPABOYHYIO HH(POPMAIIHIO).

OcymiecTBIATh Pa3yioKEHHE MHOIOWIEHOB Ha MHOXKUTEIHU C IIOMOILBIO BHIHECEHUS 3a CKOOKHU
00IIIero MHOKHUTEINS, TPYIIUPOBKU ClIaraeéMbIX, MPUMEHEHUsT (OPMYJT COKPAIEHHOTO YMHOXEHHUs (C
OTIOpPOi Ha CIIPABOYHYIO HH(POPMAITHUIO).

[IpumensTs npeoOpa3oBaHKs MHOTOUYIEHOB JJIsl PELICHMs pa3IMUHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 peaIbHON IPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJlbHBIMM IOKA3aTEIsIMU JJIs IPeoOpa3oBaHUS
BBIpaKEHUH (C OMOPOM Ha CIIPABOYHYIO HH(POPMAIIUIO).

YpaBHeHusi 1 HepaBeHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSAS MpaBUJIa NEpexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsiTh, ABJIIETCS JIU YUCIIO KOPHEM YPAaBHEHHS.

Nwmets npexacraBieHue o rpapuueckux METOJax MpH PELIeHUM JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[TogOupars mpuMepsl nap 4uces, SBISIOUIMXCS PEHIeHHEeM JMHEWHOTO YpaBHEHHUS C JIBYMsI
MepEeMEHHbBIMHU.

CrpouThb B KOOPAMHATHOM IJIOCKOCTU TpauK TMHEHHOTO ypaBHEHUS C IBYMsI IEpEMEHHBIMH;
MOJIb3YACH TpauKOM, IPUBOJUTH MMPUMEPHI PELICHHS YPaBHEHUS.

Pemats cuctembl ABYX JHMHEWHBIX YpaBHEHHH € JBYMsl MEpPEMEHHBIMU, B TOM YHCIIE
rpaduyecku (c Onopoi Ha aNrOPUTM y4eOHBIX JIeHCTBUM).

CoctaBiaTh (MOCIE COBMECTHOTO aHallM3a) U pellaTh JIMHEHHOE YpaBHEHHE WM CHCTEMY
JIMHEWHBIX YpPAaBHEHMI IO YCIOBHUIO 3a/laud, WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4yl MOJTYYECHHBIA pe3ynbTar.

Koopaunatsl u rpapuxu. @yHKUMH

N3obpaxaTs Ha KOOPAMHATHOMN MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPIAMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI; 3alIMChIBATh YHCIIOBbIE MPOMEKYTKH Ha alNredpandeckoM si3bIKe.

OtMmedaTh B KOOPAMHATHOM TMJIOCKOCTU TOYKH IO 3a/IaHHBIM KOOpPAMHATAM; CTPOUTH IpaduKu
nuHeHHbIX QyHKIHH. CTpouTh rpaduk Gynkuuu Yy = KX + b.

OnuceiBaTh ¢ MOMOUIBI0 (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BeIWYHMHAMH (110
AITOPUTMY Y4EOHBIX ACHCTBHIf): CKOPOCTb, BPEMs, PACCTOSHUE; II€HA, KOJMYECTBO, CTOUMOCTD;
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOThI.

Haxonuts 3HaueHue (GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumarp rpaduyeckuil crnoco0 mNpeAcTaBlIeHUs U aHalW3a HHQPOpPMAIMHU; U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPadhUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOMKECTBE JEHCTBUTENIBHBIX YHUCEN IS
CpaBHEHMs, OKPYIJICHHS W BBIUMCIEHUH; H300pakaTh JCUCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMeHsATh MOHATHE apU(PMETHUECKOTO KBAJAPAaTHOTO KOPHS; HaXOAUTh KBaJpaTHbIE KOPHHU,
UCTOJb3ys TMpH HEOOXOJAWMOCTH KaJbKYJIATOP; BBIMOJHATH MpOCTEHIIMEe MpeoOpa3oBaHMs
BBIPAKEHUH, COAEpKAIUX KBaJApaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amuck OOJBIIMX M MajbIX YHUCET C IMOMOLIBI0 JECATUYHBIX Ipo0eil u
crenenel uncia 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATH TOHATHE CTENEHM C LEeJIbIM [O0Ka3aTeJeM, BBIMOJHATh INpPeoOpa3oBaHUs
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BBIDOKEHUH, COJEpXkAIIUX CTENEHM C LEJIbIM I0Ka3aTreaeM (C HCIOJIb30BAHUEM CIIPAaBOYHOM
uHpOpMaIIUN).

BBINONHATE HECIOXKHBIE TOXIECTBEHHBIE NMPE0Opa30BaHUS PALMOHATIBHBIX BBIPAKCHHNA Ha
OCHOBE ITPaBWJI ICHCTBUI HaJl MHOTOWICHAMH U alredpanyecKuMu JpooOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTh peoOpa3oBaHUs BBIPAKECHUN U PEIICHUS PAa3IMYHBIX 33/1a4 U3 MATEMAaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEabHON PAKTUKH.

YpaBHeHusi 1 HepaBeHCTBa

Pemate nuHeitHbIe, KBaJpaTHBIC YPaBHEHUs (C MCHOJIB30BAHUEM CIIPABOYHON MH(OPMAIIH)
U palMOHAJIbHbIE YPAaBHEHHUS, CBOJIIMECS K HHUM, CHCTEMbl JABYX YPaBHEHMH C JByMs
[IEPEMEHHbBIMHU.

[IpoBoauTe mpOCTEHIINE HCCIAEAOBAHUS YPABHEHUW M CUCTEM YpPAaBHEHHUH, B TOM YHCIE C
MIPUMEHEHHEM TIpa@UuecKux MNpeicTaBlieHu (ycTaHaBIMBaTh, UMEET JM YpPaBHEHHE WU CUCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U Mp.) C ONIOPOM Ha arOPUTM Y4€OHBIX IEHCTBUH.

[lepexouTh OT c10BECHOH (GOPMYIUPOBKH 337a4u K €€ anreOpanueckoil MOJENIN ¢ OMOIIbIO
COCTaBJIEHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHUI, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJY4eHHbIN Pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPaBHEHUS, OIEHKH; pellaTh JUHEHHbIE
HEpaBEHCTBA C OJHOMN MEPEMEHHON U UX CHUCTEMBbI; JaBaTh rpaHUUECKyr0 WIUTIOCTPAIMI0 MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

OnepupoBatb Ha ©0a30BOM ypoBHE (YHKIMOHAJIbHBIE TOHATUS U A3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHMS); ONpENeNsITh 3HAadeHHE (YHKIMU 110 3HAYCHUIO apryMEHTa,
OTIpeNIeNsTh CBOMCTBA PyHKIMH MO €€ TpaduKy.

. =2 y=y3 v = — k.
Crpouts rpadMKu deMeHTapHbIX GyHKIMA Buga , y = X2, y=x3y =+/x ,y= ~; OTIHCHIBATD
CBOMCTBA YMCIOBOU (pyHKIMH 110 €€ rpaduKy (Mpru HEOOXOAMMOCTH C HAIIPABIISAIONICH TOMOIIIBIO).

9 KJIACC

Yucsia u BBIYUCTIEHUS

CpaBHUBaTh U YHOPSAIOUMBATH PALIMOHAIIBHBIE U UPPAIlMOHATIbHBIC YHCTIA.

BoinonHaTe apudmeTnueckue ACUCTBHUS C PAllMOHATIBHBIMUA YHCIIAMH, COYETas YCTHBIE U
MMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BHIUMCICHUSI C UPPAIMOHATILHBIMU YHCIIAMHU.

Haxonuth 3HaueHHUs CTENeHe C LEeNbIMU IMOKa3aTeIsIMU U KOpPHEH; BBIYHUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKCHUH.

OKpyriaTh AeWCTBUTEIbHBIC YNCIA, BBIMOIHITh IPUKHUJIKY PE3YJIbTaTa BIYUCICHUHN, OIICHKY
YHCIIOBBIX BBIPAXKCHUIA.

YpaBHeHus 1 HEPABEHCTBA

Pemare nuHelHbIE U KBaJpaTHbIC YpaBHEHHUs, YPAaBHEHHsI, CBOJSIIMECS K HUM, MPOCTEUIIINE
IpoOHO-palOHANIbHBIE YPABHEHUSI.

Pemate mpocTeifliiine cUCTEeMBbl [BYX JHHEMHBIX YPaBHEHHMH C JIByMS TMEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUM, B KOTOPHIX OJHO YpaBHEHHE HE SIBISIETCS JHUHEWHBIM (IO BU3YyalbHOU
oriope).

Pematp mpocreiilue TEKCTOBBIE 3aqaud ajireOpandeckuM CIOCOOOM € MOMOIIBIO
COCTaBIICHUS] YPaBHEHHUsI UJTU CUCTEMBI IBYX YPAaBHEHHUI C ABYMS IEPEMEHHBIMHU.

[IpoBoauTH MpOCTEHIINE UCCIEOBAaHUS YPaBHEHHH M CHCTEM YpaBHEHUW, B TOM YHCIE C
MpUMEHEHHEeM TpaHUuecKux MpefcTaBleHui (yCcTaHaBIMBaTh, UMEET JM YpaBHEHHE WU CUCTEMa
ypaBHEHUH pEeIlIeHUs], €CITU UMEET, TO CKOJIBKO, U Tp.).

Pemarr nuHEWHbIE HEpPaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA; HW300paXkaTh pelIeHUE
HEPaBEHCTB HA YHCIOBOU MPSIMOM, 3alMCHIBATh PEIICHUE C IIOMOIIBI0 CHMBOJIOB.
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Pemath cUCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIKOYAIOIIUE KBAJIPATHOE
HEPABEHCTBO; M300paXaTh PEIIEHUE CUCTEMBbI HEPABEHCTB HA YHUCJIOBOM IIPAMOM, 3aIKMCHIBATH
PEIIEHUE C HOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUM Pa3IMYHbIX 3a/1a4.

DyHKUUHA

PacniosHaBath ()YyHKIMHM M3y4€HHBIX BUIOB. II0Ka3bIBaTh CXEMATHYECKU PACIIOJIOKEHHME Ha
KOOPIMHATHOM IIOCKOCTH TpadukoB GpyHkumil Buga: Y =kx, y =kx + b, ,y=ax®> +bx +c,y=x%,y =

k . . .
Vx, ¥ = ~ B 3BUCHMOCTH OT 3HAYCHHH K03 (UIIMEHTOB; ONMCHIBATH CBOICTBA (PYHKIIU.

Ctpouth W H300pakaTh CXEMAaTHYECKH TpapuKH KBAaIPATHYHBIX (DYHKIUI, OMHCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHKaMm.

Pacno3naBate kBagpaTHUHYI (QYHKLIHIO 1O (opMmyse, MPUBOJUTh MPUMEPHI KBaJIPaTUYHBIX
GyHKIMM U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucJ10BbIE MOCJIE10BATEIbHOCTH H NPOrPeCcCUH

PacnioznaBath apupMeTHUECKyl0 M T'€OMETPUUYECKYI0 IMPOTPECCHM MPHU pasHBIX crocodax
3aJJaHHUs.

BbINONHATE BBIUMCIIEHUS € HCMOJb30BaHHEM (OpMyNl N-ro ujieHa apuPMETHYEecKON Hu
reOMEeTPUYECKON MPOrpeccHii, CyMMBI IEPBBIX N WICHOB (C OMOPOI Ha CIIPaBOYHYIO UH(DOPMAIIHIO).

Pematp 3amaum, cBA3aHHBIE C YUCIOBBIMH MOCIEIOBATEILHOCTSIMY, B TOM YHCIIE 3aJaud U3
peasbHOM JKM3HH (C UCMOIb30BAHUEM KaIbKYISATOPA, HUPPOBBIX TEXHOJIOTUI).

AJJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPHUS».
7-9 KJIACCBbI
esn n3yvyeHusi y4eOHOro Kypca

OO6mme e u3ydeHus yueOHoro kypca «I'eomerpusi» npeactasieHsl B [IOOIT OOO. Onu
3aKIJIIOYAIOTCS, MPEXKJIE BCEr0 B TOM, UYTO Ha ypOKaX IreOMETPUH OOY4YaloOUIUIiCsl YYUTCS MPOBOIUTH
JOKa3aTeNbHbIE PACCYXKACHUSA, CTPOUTH JIOTMYECKHUE YMO3AKIIOYEHHS, JIO0Ka3bIBaTh HMCTHHHBIC
YTBEPKIACHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHUSI «OT IMPOTUBHOTOM,
OTJINYATh CBOMCTBA OT MPHU3HAKOB, (OPMyIUpOBaTh 0OpaTHBIE YTBEpKIAeHUS. B o0ydeHnn ymeHHIo
paccyXJaTh COCTOMT BaKHOE BOCHHUTATENIHHOE 3HAUEHUE M3YYEHHUS I€OMETpPUH, MPHUCYIEe UMEHHO
OTEYECTBEHHON MaTeMaTHYECKOH IIKOJIe.

Bropo#i nenpio u3ydeHHs] T€OMETPHUH SIBJISETCS UCIOJIb30BaHHE €€ KaK MHCTPYMEHTa IpHU
pElIeHHH KaK MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 33/ay, BCTPEUAIOIIUXCS B PEAIbHOM KU3HU.
DTOMY COOTBETCTBYET BTOPAs, BBIYUCIUTENIbHAS JIMHUS B U3y4EHUU F€OMETPUH B IiKoJe. g 3Toro
YUUTEII0 PEKOMEHIYETCs MOA0UpaTh 3a/1aui MPAKTUYECKOTO XapaKkTepa JUlsl pacCMaTPUBAEMBIX TEM,
YU4UTh OOYyYalONIMXCS CTPOUTh MaTEeMaTHYEeCKUE MOJICIM pPEalbHBbIX JKU3HEHHBIX CUTYAlHd,
MPOBOJHUTH BBIYMCICHHS W OLEHUBATh AaJIEKBATHOCTH IMOJIYYEHHOTO pe3yiabTaTa. KpailiHe BakHO
MOoAYEPKUBATh CBSI3M TEOMETPUM C JPYTMMU TpeaMeTaMH, MOTHUBHUPOBATH HCIOJIb30BaTh
OTpeJeNieHUs] TeOMeTPHUUECKUX (GUTYyp M TOHSITHUHA, EMOHCTPUPOBATH MPUMEHEHHE IOTY4YEHHBIX
yMEeHM B (QHU3MKE U TEXHUKE. OTH CBS3W Haubosee SApKO BHUAHBI B TeMax «BekTtopsiy,
«Tpuronomerpuieckre cOOTHOIIEHUD», «Metoa koopauHaT» u «Teopema I[Tudaropar.

Mecto y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY TUTaHy B 7-9 Kilaccax usydaeTcst ydeOHbI Kypc «I eoMeTpus», KOTOpbIit
BKJIIOUAET CJEIYIOIMEe OCHOBHBIE pasnenbl coaepkanus: «['eomerpuueckue QUryppl U HX
CBONCTBa», «l3MepeHHEe TeoMEeTPHUYECKHX BEIUYUH», a Takke «JlekapToBBI -KOOpAWHATHI Ha
MJI0CKOCTHY, «BekToph», «JIBuxkeHus miockoctu» U «IIpeodpazoBanus moa00us.

Y4eOHbIi MIIaH MpeaycMaTpUBaeT M3Y4YeHHE FeOMETPUU Ha 0a30BOM YPOBHE, MCXOJS U3 HE
MeHee 68 yueOHBIX 4acoB B yueOHOM TOJTy, BCETro 3a TpH rojia o0y4deHust — He MeHee 204 gacos.
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COAEPXAHUME VYEBHOI'O KYPCA «'EOMETPUA» (11O TOJAM OBYYEHU )
7 KJIIACC

HavanpHple nonsTHs reomerpuu. Touka, mnpsMas, OTpe3oK, Jyd. Yroj. Buasl yrios.
Beprukanbnsie 1 cMexHbI€ yriibl. buccekrpuca yria. JIomaHnas, MHOroyroiasHuk. IlapamiensHocTs u
MEPIEHIUKYJIIPHOCTD MPSMBIX.

*Cummerpuunbie Gurypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMmeTpun™S. IpuMepsbl CHMMETPUH
B OKpY)KaloIlleM MHUpE.

*OCHOBHBIE IOCTPOEHUS C IOMOIIBIO LUPKYJIIS U JIMHEHKN ™.

Tpeyronsauk. BeicoTa, Meamana, OwccekTpuca, WX CBOWCTBA. PaBHOOEOpeHHBIH W
PAaBHOCTOPOHHHI TPEYroJIbHUKU. HepaBeHCTBO TpEeyrojJbHHUKA.

CpoiicTBa M MNpU3HAKU pPaBHOOENPEHHOIro  TpeyrojbHuka. [IpusHaku paBeHCTBa
TPEYroJIbHUKOB.

CpoiicTBa U NMpHU3HAKU MapajljiesbHbIX NpsMbIX. CyMMa YIriloB TpeyrojbHuKa. BHemnHue yrisl
TPEYroJbHUKA.

[IpssmoyronbpHbIE  TpeyroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
MpoBEeNEHHOW K  rumoreHy3e. lIpu3Haku  paBeHCTBAa  NPSAMOYIOJIbHBIX  TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTrOIBHUK ¢ yIiioM B 30°.

HepaBeHnctBa B reoMmeTpun: *HEpaBeHCTBO TPEYroJbHHUKA™, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyroJbHuKa. [leprneHuKyasp U HakJIOHHas!.

*T'eomeTpruyeckoe MecTto To4ek.* buccekTpuca yria U CepelMHHBIN NEepHeHAUKYISp K
OTpe3Ky Kak FeOMETPUYECKHE MeCTa TOYEK.

OKpYyXHOCTb U KpYT, XOpJla U TUaMETp, X CBOMCTBA. B3anMHOE pacnoio)KeHHe OKPYKHOCTH
u npsmoil. KacarenbHast u cekynias K oKpy>KHOCTH. OKpPYKHOCTb, BIIMCaHHas B yroJy. Bnimcannas u
ONMCAaHHAsA OKPYKHOCTHU TPEYrOJIbHHKA.

8 KVIACC

Yeteipéxyronbuuku. [lapamnenorpamm, ero mnpu3Haku M cBOWCTBA. YacTHble ciydau
napajiesiorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBazpar), WX TPU3HAKA M CBOWCTBA. Tpamerus,
paBHOOOKas Tparelus, e€ CBOMCcTBa U Mpu3HaKy. [IpsMoyrosbpHas Tpanemus.

*Merton yaBoeHus: Meauanbl. LleHTpanbHas cuMMeTpusl.

Teopema daneca u TeopemMa 0 MPOTMOPIUOHATBHBIX O0Tpe3kax. CpeHue JINHUK TPEYTOJIbHUKA
u Tpanenuu. [{eHTp Macc TpeyrojibHHUKA.

[Togobue TpeyronbHUKOB, Kod(pduimeHT mnomodus. Ilpu3Haku 1momao0Hs TPEYroJIbHUKOB™.
[TpumMeHeHue Mo I00uS MPH PEIICHUH MTPAKTUYCCKUX 3a/1a4.

CpoiicTBa MUomIanei reomerpuueckux ¢Guryp. @opmynbl s IUIOIIAAH TPEYroJibHUKA,
napajienorpamma, pomOa u tpanenuu. OTHOIIEHHE IUIoMaAe mo00HbIX Guryp.

Brrunciienue miomniaieit TpeyroJibHUKOB B MHOTOYTOJILHUKOB Ha KJIETYaTOi Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu penieHur NPaKTHYSCKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yria HpSMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

BrucanHble W LEHTpalibHBIE VYIJIBI, YrOJ MEXKAy KacaTeNbHOW M XOpAOH. YTIbl MexXay
XOpJaMU U CEKyIIMMH. BrucaHHble W OmMUCaHHBIE YETHIPEXYTOJBHUKH. B3anuMHOe pacmonokeHue
IBYX okpyxHocTel. Kacanue okpyxHocteit. O01iue kacareabHbIe K IBYM OKPYKHOCTSIM.

8 3,[[6CL u gajce * * 0003HAYCHBI TEMbI, U3YUCHHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHC. Henaror
CaMOCTOATCIILHO OMPCALCIIACT o0BeM N3y4acMOro Mmatepuasia.
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9 KJIACC

Cunyc, xocunyc, Tanresc yrioB otT 0° 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. PellieHue npakTHuecKux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 mpousBeACHUHU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUMU OTPE3KOB CEKYIIUX,
Teopema 0 KBaJipaTe KacaTelbHON™.

Bekrtop, umHa (MOAYNb) BEKTOpPa, COHANpABICHHBbIE BEKTOPBL, MPOTUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEPALUUA HAaJ
BeKTOpamu. Pa3znoxkeHue BekTOpa IO JBYM HEKOJIMHEApHBIM BekTopam. KoopauwHaTel BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, MPUMEHEHHE JIIsl HAXO0K/ICHUS JIIUH U YIJIOB.

JlexkapToBbl KOOpJAMHATHl Ha IUIOCKOCTU. *YpaBHEHHs MpPSAMOW™ U OKpPYKHOCTH B
KOOpJMHATaX, [IepeceueHne OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKM. JUIMHA OKpYKHOCTH. ['pajycHas M paauaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpYykHOCTeH. [momane kpyra, cekTopa, cermeHra.

*JIBIJKE€HHUS MJIOCKOCTU U BHYTPEHHHE CUMMETpUn (puryp (daeMeHTapHble MpPeCTaBICHNU).
[Tapannensubrit nepeHoc. [ToBopot™.

IIJTAHVUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHUS AJIAIITUPOBAHHOM
PABOYEN [TPOI'PAMMBbI KYPCA «'EOMETPUSI» (ITO TOJIAM OBYUEHUS)

OcBoenne ydeOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJDKHO 00€CTIeunBaTh TOCTH)KEHUE CIISTYIONINX PEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJIACC

Pacnio3HaBaTe  M3y4eHHBIE TE€OMETpHUYECKHE (UTYpbl, ONPEAETsATh HUX B3aUMHOE
pacrosiokeHue, u300paxarb reoMeTpuueckie (Urypsbl; BBIIOJIHATh YEPTEKU [0 YCIOBUIO 3a7ayH.
W3MepsATh NMHEWHBIE W YIVIOBBIE BEJIMYWHBL. PelraTe 3ajadn Ha BBIYMCIICHUE JJIUH OTPE3KOB U
BEJIMYHH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH IPEIMETOB B PEaIbHON KHU3HH,
pa3sMepoB MPUPOJHBIX 00BEKTOB. Paznuuarh pasmMepsl ITUX 0OBEKTOB 0 MOPSAAKY BEJIMYUHBI.

CtpouTh 4YepTeXM K I€OMETPHUYECKUM 3ajayaM (C HCHOJIb30BAHUEM CMBICIOBOW OIOPBHI:
HaBOJIAIIME BOIIPOCH W/WIIK aJITOPUTMA YUEOHBIX ACHCTBUI).

ITonb30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEILICHUH 3a/1au.

IIpoBoauTH T0Ka3aTENbCTBA HECTIOKHBIX T€OMETPUUECKUX TEOPEM.

Ilonb3oBaTbcsl NpHU3HAKAMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MeJMaHbl, IPOBEAEHHON K THUIIOTEHY3€ IIPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B PEILIEHUN T€OMETPUUYECKUX
3a7a4 (¢ UCHOJIb30BAHUEM 3PUTEIILHON HATJISITHOCTH W/WIIM BepOaJIbHOM OTIOPBI).

OmnpenensaTs NapauieNbHOCTh MPSIMBIX C TOMOULIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cexymas. OmnpenensaTs NapaUIebHOCTh NPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHMHA OT TOYEK
OJIHOY IIPSIMOY 10 TOYEK APYroi MpsIMOM.

Pemats 3agaun Ha kieT4aToit Oymare.

[IpoBOANTH BBIUUCIEHUS W HAXOJUTh 4YHMCIOBblE M OyKBEHHBbIE 3HAYEHHUsS YIJIOB B
F€OMETPUUYECKHUX 3a/a4ax C HCIOJBb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYIOJIBHUKOB,
CBOMCTB yIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUHU JBYX MapajIeNIbHBIX MPAMbIX cekyiei. Pemars
MIPAKTUYECKUE 3a7a4X Ha HAXOXKICHHUE YIIIOB.

HNMets npencraBieHue o0 MOHATHE TEOMETPUYECKOI0 MECTa TOYEK.
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@opMyIMpOBaTh OINPEAEICHUS OKPYXHOCTH W KpPYra, XOpAbl M JIUaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMM. Y METh IPUMEHSTH 3T CBOMCTBA IIPU PEIICHUU 3a1ay.

OpueHTHpOBaTbCST B IMOHATHAX: OINKUCAHHAS OKOJIO TPEYTOJbHUKA OKPYXKHOCTb, LIEHTP
OomHCcaHHON OKpyxHOCTH. OmepupoBarh Ha 0a30BOM ypOBHE (akTaMH O TOM, YTO OHMCCEKTPHUCHI
YIJI0B TPEYrOJIBHUKA IIEPECEKAIOTCS B OJHON TOYKE, U O TOM, YTO CEPEIMHHBIC NEPIEHANKYISAPBI K
CTOPOHAaM TPEYIOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBAaThCS B TOHATHSAX W ONEpUpOBaTh Ha Oa30BOM YpOBHE: KacaTelbHas K
OKPYXXHOCTH, T€OpeMa O MEPIEHANUKYIIPHOCTH KACATEIBHOW M paauyca, IPOBEAEHHOIO K TOYKE
KAaCaHMs.

Nwmets mpejncraBiieHue O MPOCTEHIIMX TN€OMETPUUECKUX HEPABEHCTBAX, UX IPAKTUYECKOM
CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHUS C MOMOILbIO LIUPKYJIS U JIMHEUKH.

8 KJIACC

PacrioznaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX D3JEMEHTHI, IOJIE30BAThCI WX
CBOMCTBaMH IPH PEIICHAH T€OMETPHUSCKUX 3a/1a4.

OpHEeHTHPOBATHCS B TIOHITHHA — TOYKH ITEPECEUSHUS MEJIMaH TPeyrojibHUKa (IeHTpa Macc) B
peleHnH 3a1a4.

Brnagets moHATHEM cpeHEH JTMHUK TPEYroJIbHUKA M TPAISIUH, IIPUMEHATh UX CBOWCTBA MPU
peIIeHNH MPOCTEHIITNX TeOMETPUIECKUX 3a1ad. MiMeTs npezcrasieHne o Teopeme dDaneca u Teopeme
O TIPONIOPITUOHATBHBIX OTpPE3Kax, MPUMEHSATh WX JUI PEIICHHsS MPAKTHYECKUX 3ajad (C Omopod Ha
3PUTENEHYIO HATJISTHOCTB ).

[TpuMeHsATh MPU3HAKH TOAOOUS TPEYTOJIBHUKOB B PEIICHUU HECIOKHBIX T€OMETPHUECKUX
3ajay.

[Tonws3oBatbcst Teopemoit [Tudaropa s pemeHus TeOMeTPUISCKUX B MPAKTHIECKUX 3a1a4.

Bnamerp mMOHATHSIMH CHHYCa, KOCHHYCAa M TaHTEHCAa OCTPOrO yria NpSIMOYTOJIbHOTO
TpeyrosbHUKa. [l07bp30BaThCS 3TUMHU TOHATHSIMH Uil PEIICHHS MPaKTHYeCKHX 3anad (mpu
HEOOXOJMMOCTH C OTIOPOM Ha AITOPUTM MPABUJIIA).

Breruucnates (paznuyHbiME crioco0amu) (C OTIOpoi Ha CIpaBOYHYIO MH(GOPMAIUIO) TUIOIIAb
TPEYroJIbHUKA U TUIOMIAJd MHOTOYTOJBHBIX (QUTYp (IOJIB3YSCh, TJIe HEOOXOIUMO, KAIBKYISTOPOM).
[TpuMeHsTh MOJTydeHHBIC YMEHUS B IPAKTUYCCKUX 3a/1auax.

Bnamerp TOHATHSAMH BIMCAaHHOTO W IIEHTPAJIbHOTO YTIjla, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yIJax MEXIy XOpAaMu (CeKyIIUMH) U YIie MEXAY KacaTeJIbHOM U XOpIOoW IpH
pEIIeHUH MTPOCTEUIITNX TEOMETPUIESCKHX 3a/1aY.

Bnanerhb TOHATHEM ONMCAHHOTO YETHIPEXYrOJbHHUKA, MPUMEHSATh CBOWCTBA OIHMCAHHOTO
YEThIPEXYTOJbHUKA IPU PEIICHUH MTPOCTSUIIHNX 3a/1a4.

[TpuMeHsTh MOTydYeHHBIC 3HAHKSI HA TIPAKTHKE — CTPOUTh MAaTEeMAaTUYECKUE MOJICITH JUTS 3a/1a4
peabHOM JKM3HM M TPOBOJHMTH COOTBETCTBYIOIIME BBIYUCICHHS C MPUMEHECHHEM TIOA00HS |
TPUTOHOMETPHH (TIOJIB3YSChH, TJIe HEOOXOIUMO, KAIBKYIIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETpUYECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOJUTH C MX MOMOIIBIO Pa3IUYHBIC
ANIEMEHTHl  MPSIMOYTOJILHOTO  TPEYroJbHHUKA («PEIICHHE TPSMOYTOJNBHBIX  TPEYTOJEHUKOBY).
HaxoauTs (¢ TOMOIIBIO KaJIBKY/ISITOPA) [UTMHBI U YTJIBI TSI HETAaOJIMYHBIX 3HAUCHUH.

[MTonp30BaThes (OpMyTaMu TPUBEICHNUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HaXOX/ICHHUS COOTHOIIECHHH MEX/y TPUTOHOMETPUYECKUMH BETHYMHAMH (C OTIOPOl Ha CIIPaBOYHYIO
UH(OPMAIIHIO).

Hcnonb30BaTh TEOpEMbI CHHYCOB M KOCHHYCOB JUIS HAXOXICHHS PAa3IHYHBIX DIIEMEHTOB
TPEYroJlbHUKa («PEUICHWEe TPEYroJbHUKOB»), TPUMEHSATh WX TpPU PEIICHHH TMPOCTEUIINX
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F€OMETPUYECKHX 3a/1a4.

Brnanerp mousTHsMH TpeoOpa3oBaHUsl MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX
¢uryp. [lonb30BaThCst CBOWCTBAMH MOJOOHS MPOU3BOJBHBIX (UTYp, YMETh BBIYHMCIATH JIMHBI U
HAXOJUTh YIJIBI Y NOJOOHBIX ¢Guryp (mo amropurMmy y4eOHBIX aeWicTBuil). IIpumensTs cBoiicTBa
1no100us B MPaKTHUECKUX 33/a4aX. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX (HUTYp B OKPYKAIOLIEM
MHpE.

Ilonb30BaThcd TeOpeMaMmu (IO BU3yalbHOM OIIOpPE) O IPOM3BEAECHUM OTPE3KOB XOpA, O
IIPOU3BEACHUN OTPE3KOB CEKYILHUX, O KBAIPaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOPAMU, IOHUMATh UX T€OMETPUIECKUN U (PU3HMUECKUI CMBICI, IPUMEHSITh
UX B pEIICHUH TEOMETPUYECKUX M (u3nyeckux 3aaad. [IpUMEHSATh CKaIsApHOE NpPOH3BEICHHE
BEKTOPOB JUIsl HAX0XKACHUS JJIVH U YIJIOB.

[lonp30BaTbCcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €ro B PEIICHUH
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3a/1a4.

Biagete NOHATHAMM INPAaBWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JYTH
OKPY)KHOCTHU U PaJUaHHON Mepbl yIiia, yMETh BBIUMCISATH IUIOIIA b Kpyra U €ro yacteu (¢ onopoi Ha
cHpaBoyHYIO HH(popManuio). [IpuMeHATh noydeHHbIE YMEHHUS B MPAKTUYECKUX 3aauax.

Haxomuts ocu (MnuM HEHTpbI) cUMMETpUM (UTyp, TPUMEHATH [BWKEHHUS IJOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH NOJydEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJIENH IS 3a/1a4
peayibHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C NPUMEHEHHEM MoJ00us U
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIb3YSCH, TJIe HEOOXO0AUMO, KaJbKYIATOPOM).

AJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» 7-9 KJIACCBHI

esn n3yvyeHusi y4eOHOro Kypca

B coBpemeHHOM 1HU(PPOBOM MHUPE BEPOSTHOCTH M CTATHUCTHKA MPHOOPETAIOT BCE OOJBITYIO
3HaYMMOCTh, KaK C TOYKH 3PCHHUs MPAKTHUYECKUX TMPUIOKCHHUH, TaK U MX POJH B 0Opa30BaHUHU.
Kax/ip1if 4enoBeK MOCTOSIHHO MPUHUMAET PEIICHUs] HAa OCHOBE UMCIOIIUXCS y HErO NaHHBIX. A JUis
00OCHOBAaHHOTO TMPHHATUS PEIICHUS B YCIOBHSIX HEIOCTaTKa WM H30bITKa WHPOpPMAIUU
HE00X0MMO B TOM YHCIIE XOPOIIO chOPMUPOBAHHOE BEPOSTHOCTHOE U CTATHCTUYECKOE MBIIILJICHHE.
HmMeHHO MO3TOMY OCTpPO BCTajla HEOOXOAMMOCTh CPOPMUPOBATH Yy OOYYArOIIUXCS, B TOM YHCIIC
oOyvarommuxcss ¢ 3[IP, (yHKIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYID B Ce0S B KavyecTBE
HEOTHEMJIEMOH COCTABIISIONICH YMEHUE BOCIIPHHUMATD U KPUTUYCCKH aHAIM3UPOBATh WH(POPMAIIHIO,
MPEJCTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX pPeajbHBIX
MIPOLIECCOB U 3aBUCHUMOCTEH, MPOU3BOIUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUEThl. 3HAKOMCTBO C
OCHOBHBIMH TPHHIUIIAME CcOOpa, aHalW3a M MPEICTABICHHUS JTAHHBIX W3 Pa3JIMYHBIX chep KU3HU
oOrIecTBa 1 TOCyapcTBa MPHOOIIACT 00yJYarOIIUXCs K 0OIIECTBEHHBIM HHTEPECAM.

B crpykType mporpaMmsel yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHUKa» OCHOBHOM IITKOJIBI
BBIJICTICHBI  CJICIYIONIME COJEpXKaTelbHO-MeToquueckue JuHuu: «[IpencraBieHne MaHHBIX |
omucaTeNbHasl CTATUCTUKA»; «BeposTHOCTBY; «DMeMeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuro
rpadoBy.

Conepxanne mnuHuu «lIpencraBieHre NaHHBIX M OMUCATENbHA CTATHCTUKA» CIIY)KHUT
OCHOBOH a1 (popMHUpPOBaHUS HABBIKOB Pa0bOTHI ¢ WHGpOpMaIUMedl: OT YTEHHS W WHTEpIpeTaIuu
nH(popMalnY, MpeACTaBIEHHON B TabmuIax, Ha AUarpaMmax u rpadukax 1o cbopa, mpeacTaBIeHUs
W aHaiM3a JaHHBIX C WCIOJb30BaHHWEM CTATHCTUYECKUX XapaKTePUCTUK CPETHUX W PACCEUBAHMSL.
PaGoras ¢ nmamubiMu, oOywatomuecss ¢ 3[IP yuaTcs cuuThIBaTh W HHTEPIPETUPOBATH JAaHHBIE,
BBIJIBUTaTh, apTYMEHTHUPOBATh U KPUTHKOBATH MPOCTEUIITNE TUIIOTE3bI, PA3MBIIIUIATH HaJ pakTopamu,
BBI3BIBAIONIUMH M3MEHYHMBOCTh, M OILIEHWBAaTh WX BIUSHUE HA pacCMaTpPUBAeMble BEIHYMHBI U
MIPOIIECCHI.
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HNHTYyUTHBHOE IIPEACTABIICHUE O CIIly4alHOM M3MEHUMBOCTH, UCCIEA0BAHUE 3aKOHOMEPHOCTEN
U TEHICHIUN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM Ul M3Y4EHUS TEOPUU BEPOSTHOCTEH. bonbiioe
3HadyeHue Uit oOyvaromuxcsi ¢ 3[1P 31ech MMeEOT MpakTHYeCKue 3a/aHusl, B YaCTHOCTU OMBITHI C
KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJCIISIMH.

[TonsiTe BEPOATHOCTH BBOAMTCS KaK Mepa IpaBIomoaodus ciydaiiHoro coObitus. [lpu
n3ydeHun Kypca oOydvaromuecss ¢ 3I[IP 3HakomsTCS ¢ NPOCTEHIIMMHU METOJAaMU BBIUYUCICHUS
BEPOSATHOCTEN B CIy4YalHBIX JKCIEPUMEHTAX C PaBHOBO3MOXKHBIMHU J3JIEMEHTAapHBIMHM HCXOJIAMHU,
BEPOSITHOCTHBIMU 3aKOHaMHU, MO3BOJISIIOIIMMU CTaBUTh U pelaTh OoJiee CIIOKHbIE 3a1auu. B kypc
BXOJST HA4JIbHBIE IIPEICTABICHUS O CIIy4aiiHbIX BEIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax S3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO oOywarommxcs c¢ 3IIP ¢
MHOXXECTBAMH M OCHOBHBIMH OIEPALMSIMU HAJl MHOKECTBAMH, pPAacCMaTPUBAIOTCS IPUMEpPHI
IIPUMEHEHHUsSI Ul PElICHUs 3a/ad, a TAaKKe MCIOJIB30BAHMS B JIPYTMX MAaTEeMaTHYECKUX Kypcax H
y4eOHBIX MpeaMETax.

MecTo y4edHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax uszywaercsi Kypc «BeposITHOCTh U CTaTUCTHKA», B KOTOPBIM BXOAST pa3ieiibl:
«[IpeacraBneHne JaHHBIX W ONHCATENbHAs  CTAaTUCTHKA»; «BeposATHOCTBY;  «DJIEeMEHTHI
KOMOMHaTOpUKNY»; «BBenenue B Teopuro rpadosy.

Ha usyuyenue gaHHoro xkypca oTBOIUT | y4eOHBIN yac B HENENIO B TEUEHHE KaXKJIOro roja
oOyuenus, Bcero 102 yueOHbIX yaca.

COJEPXXAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (ITO TOAAM
OBYYEHUA)

7 KJIACC

[IpencraBieHue JaHHBIX B BUE TaOMUIL, quarpamm, rpadukoB. 3arnoHeHne TaOlull, YTEHUE
U TIOCTPOCHHUE auarpamMm (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX). UTeHHE TpadUKOB pearbHBIX
npoueccoB. M3Bneuenue nnpopmanuu U3 AuarpaMM M TaOJNHIl, UCHOJIB30BAHUE U WHTEPIIPETALIUs
JAHHBIX.

OnucarenpHasi CTaTHCTHUKA: cpefHee apudMeTHYecKoe, MeauaHa, pa3max, HauloJipllee U
HauMeEHbIIIee 3HaueHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciiyyaiiHOM U3MEHUHNBOCTH.

*CnydallHBIA SKCTIIEPUMEHT (OIBIT) M CiIydaiiHoe coObITHe. BepostHOocTh M dactoTa. Pomib
MaJOBEpPOSITHBIX M TMPAKTUYECKU JOCTOBEPHBIX COOBITUH B MpupoAe u B oOumiectBe. MoHeTa u
UrpajibHas KOCTb B TEOPHU BEPOATHOCTEN ™4,

*T'pad, BepinnHa, pedbpo. Crenenp BepmuHbl. Yucno pédep U cymmapHas CTEIEHb BEPILIUH.
[IpencraBnenue o cBsazHoctH rpada. Lenu u nuxmel. [Tytu B rpadax. O6xox rpada (3itnepoB myTs).
[IpencraBienne 06 oprueHTHpOBaHHOM rpade. Pemienue 3aaau ¢ momouisio rpagos™.

8 KVIACC

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B BUC Ta6J'II/II_I, Auarpamm, l"pa(l)I/IKOB.

MHO)KGCTBO, OJICMCHT MHOXCCTBA, ITIOJMHOXXCCTBO. OHepaHI/II/I Haa MHOXCCTBaAMU:
O6’LCI[I/IHCHI/IC, nepeceucHuce, JOIIOJTHCHHC. CsolicTBa onepauﬂﬁ HazgQ MHO>KCCTBAMU:
NEpEMECTUTCIIBHOC, COYCTAaTCIIBHOC, pacipeacianTCIbHOC, BKIIIOYCHUA. Hcnons3oBanue
rpa(pnquKoro MNPpEACTAaBJICHUA MHOXCECTB IJIA OIHCAaHHA PCAIbHBIX ITPOLIECCOB U HBHGHHﬁ, Ipu
pCUICHUHU 3a1a4.

*I/I3MepeHHe pacccuBaHrs NOaHHBIX. I[I/ICHCpCI/IH U CTAaHAApPTHOC OTKJIOHCHHUEC YHUCIIOBBIX

4 SHGCL u gajce * * 0003HAYCHBI TEMbI, U3YUCHHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIILHO OMPCALCIIACT 00BeM HN3y4aceMOoro Marcpuajia.

30



HabopoB. /luarpamma paccemBaHus*.

DneMeHTapHbIe COOBITHS ciaydaiiHoro ombita. Ciy4aifHble coObITHs. BeposiTHOCTH COOBITHIA
OnbITEl ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH cOObITUAMHU. CiydaitHblii BbIOOpP. CBSI3b MEXIY
MaJIOBEPOSITHBIMH U TIPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

*JlepeBo. CBolicTBa AE€pPEBbEB: €IMHCTBEHHOCTh ITYTH, CYILIECTBOBAHUE BUCSYEW BEPILMHBI,
CBSI3b MEXIY YHCJIOM BepIIMH U ducioM pédep. [IpaBuino ymHoxkenus. Pemenne 3amad ¢ TOMOIIBIO
rpados.

[TpotuBomonioxkHbie coObITHA. Jmarpamma Diiniepa. OObeIUHEHUE U TIEPECCUYCHNE COOBITHIA
HecoBmecTHbie coObiTus. @opmyna claoKeHUs BEpOATHOCTEH. YcCllOBHAas BeposTHOCTh. [IpaBuiio
ymHoxeHus. HezaBucumsbie coobiTus. [lpeacrapnenue sxkcnepumMenTa B Buje AepeBa. Penienue 3a1au
Ha HaxOJXJIEHUE BEPOSTHOCTEH C MOMOIIBIO JIEPEBa CIIYIailHOTO SKCIIEPUMEHTA, AUarpamm Diepa™.

9 KJIACC

[IpencraBienure NaHHBIX B BHAE TaOJMI], Iuarpamm, rpaukoB, MHTEpHpETAlUs JaHHBIX.
UreHnue u noctpoeHue Tadiull, Juarpamm, rpadukoB 1o peaibHbIM JAHHBIM.

[TepectanoBku u dakropuan. Couetanus U yucio coderanuit. *TpeyronpHuk [lackams™.
Pemenue 3agau ¢ ucnosib30BaHUEM KOMOWHATOPHKH.

*T'eomeTpuyeckasi BepoSITHOCTb. Ciy4alHbIN BBHIOOpP TOUYKHM M3 (DUTYpHI HA IIOCKOCTH, W3
OTpe3Ka U U3 IyI'H OKPYKHOCTH™.

Hcneitanne. Yenex u Heyaada. Cepust MCOBITaHUWA A0 nepBoro ycmnexa. Cepus UCHBITaHUN
bepnynnu. BepositHocTH coObITHi B cepun ucnbiTanuii bepuysm.

CnyyaiiHas BenMYMHA M paclpeesieHHe BeposTHOCTeH. MareMaTudeckoe OXUIAHHUE H
mucnepcus. [Ipumepsl MaTeMaTM4ecKoro OXKHJAHUS KaK TEOPETHYECKOrO0 CpPEIHEro 3HauYeHUs
BEJINYMHBI. MareMaTndeckoe OXUAAHWE M JUCIEPCHS CIIy4alHOM BEJIIMYMHBI «YHCIIO YCIIEXOB B
cepuu UcHbITaHUuM bepHymm.

[Tonsatue o 3akoHe OOJBIIUX yncesd. M3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO 9acToT. Posb 1
3HAYCHHE 3aKOHA OOJIBIITUX YHCE B IPUPOJE B OOIIIECTBE.

TIJITAHMPYEMBIE ITPEAMETHBIE PE3YJIbTATEI OCBOEHUS AJTALITUPOBAHHOM
PABOYEN I[TPOI'PAMMBI KYPCA «BEPOSTHOCTDH 1 CTATUCTUKA» (ITO TOJIAM
OBYYEHUA)

Hpe,[[MeTHBIe pE3yIbTaTbl OCBOCHUA KypcCa ((BGpOHTHOCTL M CTaTUCTUKa» B 7-9 Kiaccax
XapaKTCPU3YIOTCA CICAYIOINNMHA YMCHUSAMU.

7 KJIIACC

Yurath HGOpMAIUIO, TIPEACTABICHHYIO B TA0IUIAX, HA TUarpaMMax; MPEICTaBIIATh JaHHBIC
B BuAe TaOJMI], CTPOUTHh AHArpaMMbl (CTOJNOMKOBBIE (CTOJNOUATBIE) U KPYTOBBIE) MO MaccUBaM
3HA4YCHUH (C UCTIOIB30BAHUEM 3PUTEIHLHON HATISTHOCTH U/WIN BEpOATLHOU OTIOPHI).

OnuceiBaTh ¥ HHTEPHPETUPOBATH peEalbHbIE YHCIOBBIE JAaHHBIE, MPEJICTaBICHHbIE B
Tabnuuax, Ha AuarpaMmax, rpapukax.

OpueHTHpOBaTbCS B TOHATHUAX W ONEPUPOBaTH HMMU Ha 0a30BOM YpOBHE: CpeaHee
apudmernyeckoe, MeaHa, HanOOJbIlIee U HANMEHbIIIee 3HAYCHUS, pa3Max.

NmeTs nipencTaBieHne o cay4aiHOW H3MEHUYMBOCTY Ha TIpUMepax IeH, PU3NIeCKUuX BETUUHH,
AHTPOMIOMETPUYECKUX JTAHHBIX; UMETh MPEJCTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 KJIACC

H3Bnekats u Hp606pa30BBIBaTB I/IH(I)OpMaI_II/IIO, NpEACTABJICHHYKO B BU/IC T8.6J'II/II_I, Auarpamm,
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rpaduKOB; MPEACTABIATE NaHHBIE B BUJIE TaOIUI], AUAarpaMM, rpaduKoB.

OmnuceIBaTh MOCIIE COBMECTHOIO aHAJIN3a JAHHBIE C IOMOILBIO CTATUCTUYECKUX TOKa3aTeNeH:
CpPEIHUX 3HAYEHUI U Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTAHIAPTHOE OTKIOHEHUE).

HaxomuTh 4acTOTHI YMCIIOBBIX 3HAYEHUN M YaCTOTHI COOBITUH, B TOM YHUCIIE TI0 pe3ybTaTaM
M3MEpeHU W HaOIrofeHui (C MCIOJIb30BAaHHEM 3pPUTENBHON HArsiIHOCTH W/WIKM BepOaNbHOM
OTIOPBI).

Haxonutb BEpOSITHOCTH CydalHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTU 3JIEMEHTAPHBIX
COOBITHH, B TOM 4YHCIE B ONBITAX C PAaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMHU (C
WCTIOJIb30BAHMEM 3PUTEILHON HATIIATHOCTH W/UIIH BepOATbHOM OTIOPHI).

Nmery mnpencraBieHue o TpadUUecKUX MOJENSX: JEpPEeBO CIy4alHOTO SKCIEPUMEHTA,
JrarpamMmsbl Dijiepa, 4yuciaoBast npsmasi.

OnepupoBaTh MOHATUSIMHU Ha 0a30BOM YPOBHE: MHOKECTBO, MOJMHOKECTBO; BBIMOIHSITH
orepanuy HajJ MHOXeCTBaMH: OObEJIMHEHUE, MepecedeHre, JONOTHEHUE; NePEeYUCIiTh SIEMEHTHI
MHO>KECTB; IPUMEHSTH CBOMCTBAa MHOXECTB (C MCIOJb30BaHUEM BU3YaJIbHOU OMOPHI).

Nmerts npencraBieHue o rpaduyeckoM MpeACcTaBICHIUE MHOXKECTB U CBSA3EH MEXAYy HUMH JIJIs
OMMCAHUS MPOIIECCOB U SBJIEHUI, B TOM YHUCIIE MPU PEIICHUHU 33]a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U KypCOB.

9 KJIACC

N3Bnekatp u npeoOpa3oBbIBaTh HHGOPMAIIHIO, TTPEICTABIICHHYIO B PAa3JIMUYHBIX UCTOUYHHUKAX B
BUJIe TaONHII, JUarpamm, rpaduKoB; NPeACTaBIATh JAHHbBIE B BUIE TAOIUL, TUarpaMM, rpapuKoB.

Pemars mnpocrelimme 3agayd  OpPraHHW30BaHHBIM TepedOpPOM BapUAHTOB, a TaKXKe C
UCIO0JIb30BaHNEM KOMOMHATOPHBIX MPABUII U METO/IOB.

Nmers mnpencraBieHue o0 OMUCATENBHBIX XapaKTEPUCTUKAX JUISI MAcCHUBOB YHCIOBBIX
JAHHBIX, B TOM YMCJIE€ CPEIHNE 3HAYCHHS U MEPbl PaCCEUBaHUSI.

Haxonuth 4acTOThl 3HaUY€HUIl U YaCTOTHI COOBITUS, B TOM YHCIE MOJIB3YSICh pe3ylbTaTaMu
MPOBEAEHHBIX U3MEPECHHUI 1 HAOIIOCHUH (C OTTOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Haxonutb BepoSATHOCTH CIydailHBIX COOBITUI B U3YYEHHBIX OIBITaX, B TOM YHCJE B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH COOBITUSIMH, B CEpHUSAX HCIBITAHUM J0 NEpBOrO ycrexa, B
CepusX UCNbITaHUN bepHyin.

Nwmets npencTaBieHne o cay4aiHONW BeJTMYHUHE U O paclpele]IeHUH BEPOSITHOCTE.

Nwmers mpencraBieHue O 3akoHe OONBIIMX YHCET KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CllydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBILIKUX YUCEIN B IPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe IJIaHUPOBAHWE M KOJUYECTBE YACOB, OTBOJAMMBIX Ha OCBOCHHE KaXKIOW TeMbl ydeOHOTO mpeamera «MaremaTHKa»
aIalITHPOBAHHOM pabodeii 00pa3oBaTEILHOM MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHUs 00YUAIOIMIUXCS C 3aACPKKOM IICUXIMYECKOTO Pa3BUTHS, B
[IEJIOM COBIIAJAI0T C COOTBETCTBYIOIIMM paszzenioM ¢enepaibHoil paboueil mporpaMmel yaeOHOTO mpenmera «Maremartuka» o0pa3oBaTeIbHOM
MpOrpaMMbl OCHOBHOTrO ooOmiero oOpasoBanus. IIpu stom OpraHusanusi BIpaBe camMa BHOCHUTh M3MEHEHHUS B COJEp)KAaHUE M paclperesieHue
y4eOHOro Marepuana mno rojaaM oOy4deHHs, B MOCIEI0BATENIbHOCTh U3YYEHUSI TEM M KOJMYECTBO YAaCOB HA OCBOCHME KaXKIOW TEMbl, ONpEIEICHHE
OpraHu3alMoHHbIX (GopM oOyueHus u T.n. OOOCHOBAHHOCTH JAHHBIX W3MEHEHMH oIpenensiercs BbIOpaHHBIM 00pa30BaTENbHON OpraHu3anueit
YMK, uHOuBUAYaTbHBIMU TICUX0()U3NIECKIMHA OCOOCHHOCTSMHU KOHKpPETHBIX oOydatommxcst ¢ 3[IP, creneHpi0 yCBOGHHOCTH UMM Y4EOHBIX TEM,

pEeKOMEHAALNAMH [0 0TOOPY M alanTally yueOHOro MaTepuala o MaTeMaTHKe, peAcTaBieHHbIMU B [losicHUTENnbHOM 3anucke.

5 knacc (ne menee 170 u)

HasBanmue JJIeKTPOHHbIE
pasneia (Tembi) OcHOBHOE co/lep:KaHue OcHOBHBIE BH/bI AeSITEJIbHOCTH 00YYAO M XCH (wnpponnie)
Kypca (4uciao oOpa3oBaTe/ibHbIE
4acoB) pecypcbl
HartypajabHble Hecatuunas cucrema | Yurarhb, 3anucbIBaTh, CPABHUBATH HATYPAJIBHBIC YNCIIA; Y4ACTBOBATH
yuciaa. JleiicTBUA ¢ | CUNUCICHHUS. Psan|B o0cyxaeHun cnoco6oB yrnopsi0UYMBaHUs YUCEN.
HATYPaJbHBIMH HaTypaJIbHbBIX yyceln. | A300paxaTh KOOPAMHATHYIO MPSMYK, OTMeYaTh 4YKCJIa TOYKAaMH Ha
YK CJIAMU Harypanpnbiii pan. Yucno | KOOpAUHATHON NPSIMON, HAXOAUTH KOOPAUHATHI TOUKH.
(43 ) 0. Harypanbnble uyucna Ha|HcceienoBaTh CBOMCTBA HATypajIbHOTO psija, yucen 0 u 1 npu cioxenun
KOOp-AMHATHOW  MPSAMOW. | YMHOKECHUHU.
CpaBHeHue, okpyrneHue | Mcmoib30BaTh  NMPaBHIO OKPYIIICHHS HATYPAIbHBIX 4HCEN IPU [Bu6mmorexa LIOK

HaTypaJIbHbIX YUCCII.

Apudmernueckue

JCUCTBUSL C HATypaJIbHbIMU
yucnamu. CBo¥CTBa HyIs
npu CIIO’KEHUU u
-YMHOEHHUH, CBOIICTBa
€MHULIBI TIPU YMHOXCHHH.

HEOOXOIUMOCTH C OTIOPOIl Ha AITOPHUTM IIPABHUIIA.

BoInoHATh apudMeTnyecKne AeiiCTBHSI C HATypaIbHBIMH YHCIIaMH,
BBIYHCJIATh 3HAUCHUS 4YKMCIOBBIX BBIPAKECHHUH CO CKOOkamMu u 0e3
CKOOOK.

3anuchIBaTh TPOM3BEJCHUE B BHUJE CTENCHH, YHTATh CTCIICHH,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO (OCHOBaHHE, ITOKA3aTelb), BHIYHCIATH
3HAYEHHA CTETICHEH TIPU HEOOXOMMOCTH C BH3YaJIbHOU OTOPOii.

https://m.edsoo.ru/7f4131ce
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[TepemecTurenbHOE u
COYETATEIbHOE  CBOWMCTBA
CJIOXCHUA W YMHOXCHUAA,
*pacrpenenuTeIbHOE

CBOWCTBO yMHOXKEHUS™ .

*Jlenurenn UM KpaTHbIE™
ylciia, pas3sIoKeHHE dHcia
Ha MHOXuTenu. Jleaenue c
ocratkoM.  IIpocteie u
COCTaBHbIE qucia.
*TIpu3Haku AETUMOCTH Ha
2,5, 10, 3, 9*.

Crenenb ¢ HaTypaJbHBIM
MOKa3aTeseM.

Yucnossle BBIPAKEHUS;
MOPAJIOK TEUCTBUM.
Pemrenye TekcTOBBIX 3amau
Ha Bce apudmeTHvecKue
JNCUCTBYS, HA IBIKCHHUE U
MTOKYTIKH.

BbINOJHAT, NPUKHAKY M OLEHKY 3HAYCHUM YUCIOBBIX BBIPAXKCHUU,
npeiaratb U NPUMEHSATH MPUEMBI MPOBEPKH BBIYKCICHUM.
Hcnonp30BaTh Ipy BEIYHMCICHUAX NepeMecTHTeIbHOe H coYeTaTeIbHoe
CBOICTBa CJIOKeHUsI U YMHOKeHHs, *pacrnpenejnre/ibHOe CBOHCTBO
YMHOKeHUs1*; (OpMYIMpOBaTh U INPUMEHSTH MpPaBUIa MPe0dpPa3oBaHUsI
YHCJIOBBIX BbIPa)KEHHWH HAa OCHOBe CBOWCTB apupMeTHYecKHX
el CTBUI MPH HEOOXOMMOCTH € HANPABJIAIONIEH MOMOIIBIO.
@opMyIHpPOBaTh ONpeaeJeHusl JIeIUTENs U KpaTHOro (C omopoil Ha
QITOPUTM TpaBUJa), HAa3bIBaTh JEIUTENIM U KpaTHbIE YHCIa,
pacmo3HaBaTh TIpPOCThIE M COCTaBHbIE 4YKCIA; (opMyJaupoBaTh u
NPUMEHATh NPHU3HAKH Jenumoctd Ha 2, 3, 5, 9, 10, (c omopoil Ha
QITOPUTM IMIPABUJIA); TPHMEHSATH AJTOPUTM DA3JIOKEHHUA 4YHUCIA Ha
IPOCTbIE MHOXHUTEIH; HAXOAMTH OCTAaTKM OT JEJI€HHs M HEIMOJIHOE
YacTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHHSA O HATypaJbHBIX
yHycliaX, MNPUBOAUTH NPHMEPbl U  KOHTPIPHUMEPHI, CTPOMTH
BbICKA3bIBAHUS U OTPHULIAHUS BBICKA3bIBAHUN O CBOMCTBAX HATypaJIbHBIX
YHCell C ONOpoi Ha 0Opa3el.

PemaTh TeKCTOBBIE 3a/1a4l apU(PMETHUECKUM CIIOCOOOM, MCMOJIb30BaTh
3aBHCHMOCTH MEXIy BEIMYMHAMU (CKOPOCTb, BpPEMsl, PaCCTOSIHUE; 1I€Ha,
KOJINYECTBO, CTOMMOCTb M JIp.) IpU HEOOXOAWMOCTH C HCHOJIb30BAHUEM
CIIPaBOYHOU uH(popMaImu: aHAJTU3HPOBATH TEKCT 3aJa4u,
nepegopMyJHpPOBaTh YCIOBHE, W3BJIEKATh HEOOXOIMMbIE JIaHHbIE,
YCTaHABJIMBATH 3aBUCHMOCTH MEXIy BEJIMYMHAMU IIPU HEOOXOIMMOCTH C
HaIpaBJISIONIEH TOMOLIBIO.

MopaenupoBaTh XOJ pPEIICHHs 337a4d C IMOMOIIBIO PHUCYHKA, CXEMBI,
TaOJINLIBI.

I[IpuBoauTh, pa3duparb pas3IdyHbIC PEUICHMs, 3allCH PELIECHUN
TEKCTOBBIX 33724 (IIpU HEOOXOUMOCTHU C HAMPABJISIIOIIEH TOMOIIBIO).

C nomompo mesarora OWEHHBATh  IONYYEHHBIM  pe3yibTart,
OCYLIEeCTBJSATHh CAaMOKOHTPOJb, TIPOBEPsii OTBET HAa COOTBETCTBHE
YCIIOBUIO, HAXOAUTH OIINOKH.
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*Pemrate  3agaum ¢ NOMOIIBI0O Tepedopa BceX BO3MOMKHBIX
BAPHAHTOB™.
3HAKOMHUTBCH ¢ HCTOPHEH Pa3BUTUS apUPMETHUKH.

Harnsaanas Touka, mnpsimas, OTpe3oK,|Pacmo3dHaBaTh Ha uepTekax, PHUCYHKAX, OMHUCHIBATh, MHCIIOJIb3Ys
reomerpus. Jlunuu |nyd. Jlomanas. V3MepeHue | TEpMUHOJIOTHIO, U M300PaKaTh C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB
Ha MJIOCKOCTH JUTUHBI OTpe3Ka, | (MpU HEOOXOAMMOCTH TI0 BU3YAIbHOM OMOpPE): TOUKY, MPSMYIO, OTPE30K,
(12 1) METpUYECKHE €AVHULBI | 1yY, YroJl, JOMAaHYI0, OKPYKHOCTb.
U3MepeHus JUIMHBL | Pacmo3HaBaTh, NPUBOAUTH MNPUMEPbI OOBEKTOB pPEAJHLHOTO MHpA,
OKpYyXHOCTb U KPYT. uMeroumx (GopMy H3Y4YEHHBIX (QUIYp, OLIEHUBAThL WX JIMHEHHbIE
[IpakTuyeckas pa6ora | PA3MCPEL. 5
«ITocTpoeHne  ysopa H3 HNcnoab3oBarh, JMHEHKY M TPaHCIOPTHP KaK MHCTPYMEHTHI IS

IIOCTPOEHUS U W3MEPEHUA: M3MEPHATh JUIMHY OTPE3Ka, BEIMYMHY YIJIa;
CTPOUTH OTPE30K 33aJaHHOM JUIMHBI, YrOJI, 3aJaHHOM  BEJIMYMHBI,
OTKJIAABLIBATH IMPKYJIEM pPaBHbIE OTPE3KH, CTPOMTb OKPYKHOCTb
3aJIaHHOTO paanyca.

OKPYXHOCTEN».

VYron. IlpsMoi, oOCTpbIi,
TYOM W  pa3BEPHYTHIN

bubmuorexa [JOK
yribl. I3Meperue yrios. N3o06paxkare KoHQUTYpallud TEOMETpUYECKUX (UTYp M3 OTPE3KOB, https://m.e dsogru/7f4131ce
[pakTuyeckas paboTa | OKpy)KHOCTEH, WX YacTell Ha HEIMHOBAHHOM WM KJeT4aroil Oymare; T '
«IlocTpoenue yriaos». npeajiaratb, ONHCHLIBATHL M 00CYKIATh CHOCOOBI, AJTOPUTMbI

MOCTPOEHHUS [OCJI€ COBMECTHOTO aHAIN3a.
Pacno3HaBaTh M M300pakaTh Ha HEJIWHOBAHHOW M KJeTyaToi Oymare
NPSIMOM, OCTPBIN, TYyIIOW, pa3BEPHYTHIN YIJIbl; CPABHHUBATH YIJIbI.
BbI4HCasATH JUIMHBI OTPE3KOB, JOMAHBIX.

IoHnMaTh ¥ MCNOJIb30BATH NMPH PellIeHUH 32124 3aBUCHMOCTH MEXIY
€IUHULAMHA  METPUYECKOW  CHCTEMBl  Mep; 3HAKOMHUTbCH  C
HEMETPUYECKUMH CHUCTEMAMH MEp; BBIPaKaTh [UIMHY B pa3JIMYHBIX
€IMHUIIAX HU3MEPEHHUs MpU HEOOXOAMMOCTH C OINOPOH Ha CHPABOYHYIO
nHpopMaIuio.

HccnenoBarh Gurypsl 1 KOHQUrypaIu, UCTONb3ys HU(POBBIE PECYPCHI.

OObIKHOBCHHBIE HpoOb.  IlpaBunpHble 1| MogenupoBath B rpadudeckoi, npeaMeTHol ¢opme, ¢ mnomoibto bubnuoreka [JOK
npoou HENPaBUJIbHBIE JIpoOHU. | KOMIIBIOTEpA MOHSITHS U CBOICTBA, CBSI3aHHBIE C OOBIKHOBEHHOM poObto.  |https://m.edsoo.ru/7f4131ce

35


https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

(48 1)

OcHOBHOE CBOHCTBO JIpoOH.
CpaBHenue npo0eii.
CrnoxxeHre H BBIUMTAHHC
OOBIKHOBEHHBIX Ipo0ei.
CwMmenrannas IpoOb.
VYMHOXEHHE W JCIICHUE
OOBIKHOBEHHBIX npo0eii;
B3aMMHO-O0paTHBIE IPOOH.
Pemenne TeKCTOBBIX 3ajad,
CoJIeprKalIuX apoou.
OcHoBHBIE  3aJayd  Ha
poowu.

[Ipumenenne OykB  Juid
3aIlUCH  MaTeMaTHYECKHX
BBIPAKEHUI 51
MIPEIOKEHUM.

YutaTh W 3aNUCHIBATh, CPaBHUBATh OOBIKHOBEHHBIE JpOOH,
npeniaraTh 1 00Cy:KIaTh COCOObI YIIOPSAI0UNBAHUS IPOOEH.
M300paxkaTh 0OOBIKHOBEHHBIE IPOOU TOYKAMH HAa KOOPIMHATHOM MPSIMOH;
HCMOJIB30BATH KOOPIAUHATHYIO IIPSIMYIO JJIsi CPaBHEHUS Apo0ei.
®opMyIHpPOBaTh, 3ANMUCHIBATH € MOMOIILI0 OYKB OCHOBHOE CBOWMCTBO
OOBIKHOBEHHOH JpoOW ¢ OMOpOi Ha MPaBHJIO; MCMOJB30BATh OCHOBHOE
CBOMCTBO JpoOW st *cokpamieHust OpoOell W HpUBENCHHS JAPOOH K
HOBOMY 3HAMEHATEII0 B MPOCTEHIINX CITydasx™.

IpeacraBaaTh 10 00pa3ily CMEMIaHHYIO IpoOb B BHJI€ HEMPAaBUIBLHOU U
BBIIETIATH 1I€JIYI0 YacTh YKcia U3 HeMpaBUIbHOU ApoOu.

Boinonuats apudpmerndeckune aeidcTBUs C OOBIKHOBEHHBIMU JpO0OSIMU
B IIPOCTBHIX CIIydasix; MPUMEHSATHh CBOMCTBAa apU(PMETHUECKUX JCHCTBUI
JUIS paliiOHaIN3aluH BBIYUCIICHUH.

BbINOJHATL NPUKUAKY M OLEHKY pe3ylibTaTa  BBIYHMCICHUM;
npeaIaraTh ¥ NPUMEHATHh NPUEMBbI IPOBEPKH BBIYMCICHUM.
IIpoBoauTL HMCCIAETOBaHUsI CBOMCTB ApoOei, omupasich Ha YHCIOBbIE
AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTMHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O JpOOsX,
NPUBOAUTH NPUMePbl U KOHTPIPUMEDHI.

PemaTs nmpocTeiiiyie TEeKCTOBbIE 3aJauu, COAEpIKaIiue ApoOHbIE JaHHbIE,
U 33/a4d Ha *HAXOXXKJIEHME 4YacTH LEJIOro M ILEeNoro o €ro 4acTH,
BBISIBJISITh HX CXO/ICTBA U PA3JIMYus™.

MopenupoBaTh X0 pPEIICHHs 3a7a4d C IMOMOIIBIO PHUCYHKA, CXEMBI,
TaOJINIIBI.

IIpuBoauTh, pa3duparb, OLEHMBATH pa3JIMYHBIC PELICHUSA, 3aIlUCU
pelIeHU TEKCTOBBIX 3aJady MHpU HEOoOXOAMMOCTU C HampaBsroNei
IIOMOUIBIO.

C nomompb mearora  OUNEHUBATh  IIONYYEHHBIH  PE3YNbTaT,
OCYLIEeCTBJSATH CAaMOKOHTPOJb, IIPOBEPsisi OTBET HAa COOTBETCTBHE
YCIOBHUIO, HAXOAMTH OIINOKH.

3HAKOMUTBCS ¢ HCTOPUE Pa3BUTHUS apU(DMETUKY.
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Harassgnas
reoMeTpus.
MHOroyroJibHUKH
(10 u.)

MHOrOyroJabHUKH.
YeThIpEXYroJIbHUK,
MIPSIMOYT'OJIbHUK, KBaAparT.

TpeyroJyibHUK.

[Inomans w®  mepumerp
MPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX u3
MPSIMOYT OJIbHUKOB,
€IMHUILIBI U3MEpEHUS
ILIOIA/IN. [Iepumerp
MHOTOYTOJIbHUKA.

Pacno3naBatb, H300paxkaTh C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
OT PYKH, MOJCIHPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IpuBoauTh MpUMepbl OOBEKTOB pEAJLHOIO MHUpa, UMEUMX (opMy
MHOTOYT'OJIbHUKA, NPSMOYTOJIbHUKA, KBaJpaTa, TPEYTrOJIbHUKA, OLEHUBATh
VX JINHEHHBIE pa3MepBI.

BeryucaaTe: IIepuMeTp TPEYIrOJIbHUKA, IIPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA;  IUIOLIaJb  HPSIMOYroJIbHMKA,  KBajapata  (IIpHu
HEOOXOIMMOCTH C ONIOPO#l Ha aJTOPUTM Y4EOHBIX JCHCTBHIA).

HN300pamxaTb  OCTPOYrOJbHBIE, IPSAMOYIOJbHBIE M  TYINOYIOJIBHBIE

TPEYrOJILHUKH.

CTpouTh Ha KJIeT4aTol Oymare KBajpaT U NMPSMOYTOJbHUK C 3a/1aHHBIMU
JUIMHAMHU CTOPOH.

HccaenoBarb CBOliCTBa NPSMOYTOJIBHUKA, KBajgpara  IIyTEM
AKCIIEPUMEHTA, HAONIOACHUS, U3MEPEHUs, MOJICIMPOBAHUS; CPAaBHUBATH
CBOMCTBA KBAJpaTa U MPSIMOYrOJIbHUKA.

Pacno3naBathb HUCTUHHBIC u JIOJKHBIC BBICKA3bIBaAHU S (0]
MHOT'OYTOJIbHUKaX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.
HccenenoBath 3aBUCHMOCTD IUIOIIAIN KBAApaTa OT IJIUHBI €T0 CTOPOHBI.
Hcnonb3oBaTh CBOMCTBA KBAJpPaTHOW CETKHU JUId MOCTPOEHHs (uUryp;
pa3ouBaTh NPSIMOYTOJBHUK Ha KBAJpaThl, TPEYTOJIbHUKH; COCTABJIATH
burypbl U3 KBaJpaToB U MPSAMOYTOJBHUKOB W HaXOOUTh WX IUJIOUIA/Ib,
pa3buBath (Urypbl Ha MPSAMOYTOJIBHUKM U KBaIpaThl U HAXOAUTh HX
ionaapb (mpu HeoOXOMMOCTH C HAMPABJISIONICH TOMOIIBIO).
BeipakaTh BEIMUYMHY IUIOIIAJAA B PA3JIMYHBIX €JAUHHUIAX H3MEpPEHUs
METPUYECKON CHCTEMBI MEpP, HCHOJb30BATH 3aBHCHMOCTH MEXIY
METPUYECKUMHU EAMHUIIAMH U3MEpPEHUs ITUIOMIad IPU HEOOXOIUMOCTH C
OTIOPOH Ha CTIPABOYHYIO HHPOPMAIHIO.

3HAKOMHUTBCSI ¢ MPUMePaMU NPUMEHEHHUsl IUIOUIAJM U IIEpUMETpa B
NPaKTUYECKUX CUTyauusx. Pemathb 3aiaum U3 peaJbHOM KU3HU, MPHU
HEOOXO/MMOCTH C ONOPOMl Ha aIropuT™M IpaBWia, OOCYkKIATh
Pa3JIM4YHbIE CIOCO0BI PELICHH 3a/1a4.

bu6moreka [IOK
https://m.edsoo.ru/7f4131ce
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JlecaTUUHBIE
nmpoou
(38 4)

Hecstuunas 3aMuch
npoobeit. CpaBHenue
JECATUYHBIX IPOOCH.

JlelicTBUSL C JECATUYHBIMU
IpoOsimMu. Oxpyrienue
JECATUYHBIX IPOOCH.
Pemenne TeKCTOBBIX 3ajad,
CoJIeprKalIuX apoou.
OcHoBHBIE  3aJaud  Ha
Ipoou.

IpeacTraBasATh ACCATUUHYIO IpoOb B BUAE OOBIKHOBEHHOW, YMTATHL M
3anMChIBaTh, CPaBHUBATh JCCATHYHBIE JpoOW, mpemiaratb u
00CYKIaTh CIOCOOBI YIIOPSIOUMBAHUS IECITUYHBIX APOOEH.
N300paxkath AecATUYHBIE JPOOU TOUKAMH HA KOOPAUHATHOM MPSAMOM.
BbISIBJASATH CX0ACTBA U Pa3IM4usl IPABIII apu(PMETHIECKUX JIEHCTBUH C
HaTypaJIbHBIMU YMCIAMH U AECATUYHBIMU IPOOSMH, MOCIE COBMECTHOTO
aHanu3a.

BeinosHaTh, apudMeTHYeCKUe ACUCTBUS C ACCATHYHBIMH JPOOSMU;
BBINOJIHATH NPUKHUAKY M OLEHKY PE3yJIbTaTa BEIYACICHUMN.
IIpumeHnsaTH CBOMCTBA apu(pMeTUIECKUX JEWCTBUI TS
palrOHAIN3alNH BBIYUCICHUN.
[IpuMeHAT, MNPaBUIO OKPYIJIEHHUS
HEO0OXO0IMMOCTH € BU3YaJIbHOHM OMOPOH.
IIpoBoauTHL MCCIETOBAHUSI CBOWCTB JIECATUUHBIX Opo0Oeil, onupasch Ha
YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TOMOIIbIO KOMIIBIOTEPA).
Pacno3HaBaTh HCTHHHBIE M JIOKHBIE BBICKA3bIBaHHUA O JpoOOsX,
NPUBOAUTL NPHUMeEPbI U KOHTPIPHUMEPHI, CTPOMTH BbICKA3BIBAHUA U
OTPHIIAHMS BBICKA3bIBAHMIA.

PemaTth nmpocTeiiniyie TEeKCTOBbIE 3aauu, COAEpKaIlue ApoOHbIE JaHHbIE,
Y Ha *HaXO’KIEHUE YaCTH LEJIOT0 U LIEJOr0 M0 €ro YacTu™; BhISIBJAATH HX
CXO/CTBA M Pa3JIN4MSL.

MopenupoBaTh X0 pPEIICHHs 337a4d C IMOMOIIBIO PHUCYHKA, CXEMBI,
Tabnauubl. Pa3dupars pa3inyHble peLICHUs, 3alIMCH PELIEHUN TEKCTOBBIX
3a/1a4.

OnepupoBaTh APOOHBIMHU YUCIIAMH B PEATIbHBIX )KMU3HEHHBIX CUTYaIUSX.
C noMompb0 mexarora OHEHUBATH  IIOJYYEHHBI  pE3yibTart,
OCYILECTBJSATH CaMOKOHTPOJb, IIPOBEPSsi OTBET HAa COOTBETCTBUE
YCJIOBHIO, HAXOUTD OIINOKH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS apUPMETHKI

JNECSITUUHBIX JApoOei, mpu

bu6moreka [IOK
https://m.edsoo.ru/7f4131ce

Harasiqnast
reoMeTpus.

*MHOTOrpaHHUKH.
N3o6paxxenue

PacnozHaBaTh Ha 4epTexax, PHCYHKAaX, B OKpY:KAalleM MHpe
NpSMOYTOJIbHBIN TNapansenenurne], Ky0, MHOTOIPaHHUKH, ONMHCHIBATH,

bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce
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Tesa u purypbi
B IIPOCTPAHCTBE
CAY

MHOTI'OTpaHHUKOB. Moaenu
MIPOCTPAHCTBEHHBIX TEIL.

HCI0JIB3YSl TEPMHUHOJIOTHIO, OCHUBATH JINHEIHBIC PA3MEPBI.
I[puBoauTh mpuMepbl O0OBEKTOB PEATFHOIO MHpA, MMEIOMHX (Gopmy
MHOTOI'paHHMKA, IPSIMOYTOJIBHOTO Napajuleenunea, Kyoa.

[IpssMOyroIbHBIM 0

napasLeNenues, KY0. HN3o06paxkars Ky0 Ha KIeTHATOH Oymare.

Passéprn Ky6a i | AccaenoBars  cBolicTBa Ky0a, NPSMOYTOJIBHOIO —MapauleseuIIea,

MapaiieNenumea. MHOTOTDAHHHKOB, ~ HCHOJL3Ysl  MOJENM  TpH HEOOXOMMOCTH ¢

O65BEM KyGa, | HANPABIIOLICH NOMOIIBIO.

TIPAMOYTOJILHOTO Pacno3naBath pa3BEPTKM Kyba M mapamenenumnena. MoaeJaupoBaTh

napamieenumnena*. Ky0 ¥ mapajuienenunen u3 Oymaru v mpo4nx MaTepHalioB, 1o o0pasiy.
Haxoauth n3MepeHusl, BBIYHCJIATH IUIOIIAIb IOBEPXHOCTH; 00BEM Ky0a,
PSIMOYTOJIBHOTO TIapaJUIeyIeIuIe/]a ¢ OMOPOM Ha alTOPUTM Yy4eOHBIX
JIEHUCTBUI; HCCJIeI0BATh 3aBHCHMOCTH 00bEMa Kyba OT JJIMHBI €ro
peopa.
Ha6awaaTte ¥ NPOBOAUTH AHAJOTHMHM MEXAY MOHATUSMHU IUIOLIANU U
00bEMa, TIepIMETPa | TUTOTIA/IN TIOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS O MHOTOTPAHHUKAX,
NPUBOIUTH NMPUMeEPHI U KOHTPIIpUMEpHI. Pemiars 3agaum 13 peaibHON
KU3HH.

IloBTOpEHUe [ToBTOpEHUE OCHOBHBIX | BLIYHCJSAITh 3HAYCHUS BBIPAXKEHHM, COAEp)KAIIMX HaTypalbHbIE YHCIA,

M 00001ICeHHE
(10 u.)

MOHATUA W METOJIOB Kypca
5 Kjacca, 00001IeHNE
3HAHUH.

OOBIKHOBEHHBIE U JIECATHUYHBIC JIPpOOH, BBINOJIHATH IMpPeoOpa3oBaHU
yycell IpU He0OXO0IMMOCTH ¢ HAPAaBJISIOUICH TOMOIIBIO.
BoiOoupaTh cnmocod CpaBHEHUsI 4YHUCEN, BBIYMCICHUH,
cBoiicTBa  apudMeTHyeckux  JACUCTBUHA Ui
BBIYMCIICHUI.

OcylmiecTBIASATh  CAMOKOHTPOJIb  BBINOJIHAEMBIX
CaMOTIPOBEPKY pe3ybTaTa BEIYUCICHUI.

Pemiate mnpocreiilmme 3aayd U3 PEAIBHOM JKU3HH, HNPHUMEHATH
MaTeMaTH4YeCKue 3HAHWsI IS pelIeHus 3a4ad U3 Jpyrux Y4eOHBIX
PEIMETOB.

Pemate mnpocreiilume 3aJa4M  pPasHbIMH CNOCO0aMH, CPABHHMBATH
cnoco0bI pelIcHus 3a1a4l, BBIOMPATh PALIMOHAJIbHBIN CIOC00.

INPUMCHATD
panruoHaIn3aluu

NEeUCTBUN u

bubnuoreka [[OK
https://m.edsoo.ru/7f4131ce
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6 ximacc (e menee 170 u)

Ha3sBanmue OcHoBHOE conepxaHue OcHoBHbIE BH/IbI /1eSIT€IbHOCTH 00y4aIOIINXCs JIeKTPOHHbIE
paszaesa (TeMbl) (ungposbie)
Kypca (4Huci10 o0pa3oBaTe/ibHbIE
4yacoB) pecypcsbl
HarypajbHbie Apupmernueckue neicTBus | BoimoHaTh — apudMernyeckue  JelicTBHS ¢ MHOro3HauHbIMU bubanoreka [IOK
Jmcia c MHOTO3HAYHBIMU | HATYPAIbHBIMU YHCIIAMH, HAXOAUTh 3HAY€HMsI YHCIOBBIX BBIpaXKeHHH co jhttps://m.edsoo.ru/7f414736
(30 9) HaTypaJbHBIMU  YHCJIAMH. |CKOOKaMH ¥ 0e3 CKOOOK; BBIYMCJASTH 3HAYEHHs] BBIPAKCHH,
Uucnossie BBIPAXKEHUS, | COJIEPXKAIUX CTEIEHHU.
NOPAJIOK NEUCTBUN, | BHIMOJHATh NPUKUAKY M OIEHKY 3HAYCHHWHM YHCIOBBIX BBIPAKECHUU,
HCII0JIb30BaHNE CKOOOK. | IpHUMEHATH NPUEMBI MPOBEPKH PE3yiIbTaTa.

OkpyrieHue HaTypalbHBIX
qucel.

JlenuTtenu v KpaTHbIE YHCTIA;
*HanOOJIBIINHA oOmuit
JenuTeNnb UM HauMeHbIee
oO1ee kpaTHoE™.

Paznoxenue qucjia Ha
IIPpOCTBIC MHOMXUTCIIN.
Z[GJ'II/IMO CTb CYMMBbI u

IIPpOU3BCACHUS. IIGJ'ICHI/IG C
OCTaTKOM.
Pemenue TeKCTOBBIX 3aj1a4.

Hcnonp30BaTh Npy BEIUKCICHUAX NMEepeMeCTUTEIbLH0E H coueTaTe/IbHOe
CBOICTBA CJIOKEHHMSI M YMHOKeHHsI, *pacrpee/inTe]bHOEe CBOICTBO
YMHOKeHHsI OTHOCUTEJIbHO CJI0KEHUsI™, CBOMCTBAa apu(pMeTHYeCKUX
NelCTBHIA.
HccaenoBath
SKCIIEPUMEHTHI.
@opmMyIHpOBaTh oONpeaeJeHusl JCIUTEIs] U KPaTHOTO, HauOOJIbIIEro
oOmiero jaenuTeNnss W HAUMEHBLIEro OOIIEro KpaTHOro, MPOCTOro U
COCTAaBHOI'O YHCEJl; UCIOJIb30BaTh 3TU MOHITHS MPH PEUICHUH 3a/1ad (IIpu
HEO0OXOIMMOCTH C OMOPOH HA aJrOPUTM IIPABUIIA).

IpuMeHSTH AJITOPUTMBI BBIUMCICHUS HAMOOJIBIIETO O0IIEro AeUTeNs U
HAaUMEHBIIEr0 OOIIero KPaTHOTO JBYX YHCEN, AITOPUTM pa3jIokKEHHS
Yyclia Ha MPOCThIE MHOKHUTEIH.

HccaenoBath CBOMCTBA JEIMMOCTU CYMMBI U IMPOMU3BEACHUS 4YHCEN C
OTIOPOM Ha BOTIPOCHBIH IJIaH.

IIpuBoaMTH MPUMePHI YNCEN C 3aJlaHHBIMU CBOMCTBAaMH, Pacno3HABATh
BepHbIe M HeBepHbIe YTBEPXKJICHUS O CBOWCTBAaxX 4YHCEJ, ONMPOBEPraTh
HEBEPHBIE YTBEPKICHUS C TOMOILbIO KOHTPIPUMEPOB.

YHUCIOBBIC 3aKOHOMCPHOCTH, IIPOBOJUTH  YHCJIOBBIC
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KoHcTpyupoBarh MaTeMaTHYeCKHe NMPEIIOKEHUS C IIOMOIIBIO CBSA30K
«H», KAIN», «ECIIH. .., TO...» IO 00pa3ily.

PemiaTh TEKCTOBBIE 3aJayM, BKJIIOYAIOIIME IOHATHS JCIUMOCTH,
apu(METHUECKUM CIOCOOOM, HCIOJB30BATH MEpedOp BCEX BO3MOMKHBIX
BAPUAHTOB C ONIOPOM HA BOIPOCHBIN IIJIAH.

MopaeaupoBatb XOJ pELIEHUs 334a4d C IOMOIIBIO PUCYHKA, CXEMBI,
TaOIULBI.

[IpuBoauth, pa3duparh, OLCHMBATH pPa3JIMYHbIE pelleHUs, 3anucu
pelleHnii TEKCTOBBIX 33124 C HAIIPABJIAOIIEH [TOMOIIBIO.

Kputndecku oneHuBaTh MOJIyYeHHbIN pe3y/bTaT, HAXOAUTh OLIMOKH,
OCYLIECTBJISATH CAMOKOHTPOJIb, NPOBEpPsid OTBET HAa COOTBETCTBHE
YCJI0BHIO.

Harasignas *TleprieHAMKYISIPHbBIE Pacno3HaBaTp Ha  yepTexax, pHUCYHKax clydyal  B3alMHOIO
reoMeTpus. MpsIMBIE. [TapannensHbIE | paCOIOKEHUS ABYX MPSIMBIX.
IIpsimble Ha psiMbIE™. HN300paxkar ¢ NOMOIILI0O YePTEKHBIX HMHCTPYMEHTOB KIIETYATOU
IIOCKOCTH PaccTosHME MEXTy ABYMS Oymare [Be IepeceKaroniecs: MpsMble, /B MApajUICIbHBIC MPAMBIC,
(7 9) Toukamu, OT Touku o |CSTPOHTE NPAMYIO, IEPICHIUKYIAPHYHO IaHHOM.
NpSMOH, JUTMHA TYTH Ha IIpuBOAUTH MpUMePHI NAPALIETLHOCTH U MEPIEHIUKYISIPHOCTH MPSIMBIX BuGmorexa LIOK
KBaJPaTHOM CEeTKe. B HPOCTPATICTBE, https://m.edso0.ru/7f414736
*IIpumepsl  NPAMBIX B Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIEHAUKYJISPHbIE U MapajulesIbHbIE
TPOCTPAHCTBE™. ctopoHbl.  M300paxkaTh  MHOIOYIOJBHMKM  C  HapajUIeIbHBIMH,
NEePIEeHIUKYISIPHBIMUA CTOPOHAMH IO 00pa3ily.
HaxoauTh paccTosiHHEe MEXIy ABYMS TOYKaMH, OT TOYKH JIO MPSIMOU,
JUIMHY TyTH Ha KBaJpaTHOM CETKe, B TOM 4YHCJIE UCHOJb3ys LudpoBbIe
peCypChI.
Apoou OObIKHOBEHHAs IpoOb, | CpaBHUBATH M YHNOPSIOYUBATH JIPOOH, BHIOMPATH CIOCOD CPaBHEHHUS
(32 v) OCHOBHOE CBOWCTBO ApoOHu, | ipobeii. BuGmoreka LIOK
COKpalleH1e npo6eii. | [IpeacraBasTh JecaTUYHBbIE IpoOUM B BHUAEC OOBIKHOBEHHBIX ApoOei u https://m.eds0o.ru/7f414736
CpaBHeHue 1| OOBIKHOBEHHBIE B BHJIE JIECATUYHBIX, HCMOJIb30BATH JKBHBAJEHTHBIE T '

yIopsI0uuBaHue ApOOeii.

npeacraBjieHUsA I[pO6HBIX YUCCII IIPpU UX CPaBHCHUHU, IPU BBIYUCICHUAX
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Hecatuunple  ApoOHM U
METpHUECKasi CUCTEMA MEp.

Apudmernueckue NeHCTBUS
c O0OBIKHOBCHHBIMHM u
JNECSITHIHBIME JIPOOSIMHU.

Otnomenune. Jlenenne B
JaHHOM OTHOIICHHUH.
*Macmta®*, mponopuusi.

[Tonsitue MPOLIEHTA.
Brrunciienue mnpoueHra oOT
BEJIMYMHBI W BEJIMYUHBI 10
€€ MPOIIEHTY.

Pemenne TeKkCTOBBIX 3ajad,
coaepKaIux Ipoou u
MPOLEHTBHI.

[IpakTrueckas paboTta
«OtHomenne JUTHHEI
OKPYXHOCTH K eé
JTUAMETPY».

(Tpu HEOOXOJMMOCTH C HATIPABIISIONICH TTOMOIIBIO).

Hcnoan3oBaTh jJecsAiTHYHBIE OpoOM NpH NpeoOpa3oBaHMM BEIHYMH B
METPUYECKON CUCTEME MEP.
BeinosaTs  apugMernyeckue
JECATUIHBIMH JPOOSMHU.
BerumcasiTh 3HAUEHUS BBIPAXKEHHUM, coAep)KalluX OOBIKHOBEHHBIE U
JECSITUUHBIE JpOOM, BBINOJHATH IpeoOpa3oBaHus ApoOel, BHIOHPATH
Crmocod, MNPUMEHATh CBOWCTBA apu(MeTHyYecKUX JEHCTBUN U1
palOHAIN3alNH BBIYUCICHUN.

CocTaBasiTb OTHOUICHUS U NPONOPLMH, HAXOAUTH OTHOIIECHHE BEIMYMH,
JIETIUTh BEJIMYMHY B JJAHHOM OTHOIIEHUM.

Haxoauth  JKCHEPUMEHTAJIBHBIM  MYTéM  OTHOUIEHHWE  JJIMHBI
OKPY)KHOCTH K €€ nuameTpy (Mpud HEOOXOAMMOCTH C HamlpaBlsiouieit
TTOMOTIIBIO).

HaxoauThs MaciiTad IuiaHa, KapThl U BBIYHUCISATH PACCTOSHUS, HCIIOIB3YS
MactTal ¢ OMopoil Ha aJroOpUTM y4eOHBIX AEUCTBUIA.

OOBSICHATH, YTO TAKOE IPOLIEHT, YIOTPEOIATh 000POTHI PEUH CO CIOBOM
«IIpOLEHT». BpIpamaTh NPOLEHTHI B ApoOSX M JpoOM B NPOLEHTAX,
OTHOILIEHHE JBYX BEJIMYUH B MIPOLEHTAX.

BbIYHCJIATH IPOLEHT OT YHCIIA U YUCIIO IO €r0 MPOLIECHTY.

Oxpyriasite ApoOM U IPOLEHTHI, HAXOAUTh NPHOIMIKEHHUsS] YHUCeN INpHU
HE00XOIMMOCTH C UCIOJIb30BAHNEM BU3YaJIbHOM OMOPBI.

PemaTh 3a1aun Ha 4acTu, MPOLIEHTHI, IPONOPIMH, HA HAXOXKAECHUE ApOOH
(TIpolIeHTa) OT BEJIMYMHBI M BEJIMYMHBI MO €€ npoOu (IpOLeHTy), apodu
(mporieHTa), KOTOPBIHA COCTaBIIAET OJJHA BEIMUMHA OT Apyroi. [IpuBoauTs,
pa30upaTb, OLEHUBATH pA3JIUYHBIC PEIUEHMS, 3allUCU  PELICHUN
TEKCTOBBIX 3aJ[ay MPU HEOOXOAUMOCTHU C HAIIPABJISAIOIIEH TTOMOIIBIO.
N3Baexkary uHpopManui0 U3 TaOIUI U JUAarpaMM, UHTEPIPETHPOBATH
TaOJIM4YHbIE JaHHbIE, ONpENeNsATh HauOoJiblllee W HauMEHblIee U3
NPEeCTaBICHHBIX TaHHBIX.

JercrBuss ¢ OOBIKHOBEHHBIMH H

Harasinnas

*OceBas CUMMETpHSL.

Pacno3naBaTth Ha YCPTECIKAX U I/1306pa)KeHI/I$[X, n306pamaTb OT DPYKH,

bu6mmoreka [JOK
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reoMeTpus. LleHTpanpHasi CHMMETPHS. |CTPOMTH C MOMOIIBI0 HHCTPYMEHTOB (GHrypy (OTpe3oK, JomaHyto, [https://m.edsoo.ru/7f414736
Cummerpus TTocTpoeHue TPEYTObHUK, MNPAMOYTO/IBHAK, OprxcHOCTL)i CUMMETPUYHYIO JaHHOU
(6 4) CHMMETPHHYHBIX GUryp. OTHOCHUTEJILHO MPSMOI, TOUKH C HAIIPABJISAIOLIEH TOMOIIBIO.
ChMMeTpHst 5| HaxoauTh npuMepbl CHMMETPHU B OKPYXKAIOLIEM MHUDE.
MPOCTPaHCTBE™. MopesupoBath 13 Oymaru aBe (UTYpbl, CHMMETPUYHBIE OTHOCHTEIHHO
psSMO; KOHCTPYHPOBATh T'€OMETPUYECKHE KOH(MUTYpAIMH, HCIIONb3Ys
CBOWMCTBO CHMMETPHH, B TOM YHCJE C MOMOIIbI0 HU(POBEIX PECYypCcOB C
OTIOPOi Ha AITOPUTM YUEOHBIX JIEHCTBUIA.
Broipaxenus [Ipumenenne OykB it | Mcmoab3oBaTh OykBBI JUIsi  O0O3Hau€HUsT 4YMCEN, NpU  3alucu
¢ OykBamu 3aIucu MaTeMaTHYECKUX | MATEMAaTUYECKUX YTBEP)K/IEHUHN, COCTAaBIISITh OYKBEHHbIE BBIPAKEHHUS IO
(6 9) BBIPAKEHUUN 1 | yCITIOBHIO 3aJ]a4H.
npemioxennii. *bykBernsie | McciaenoBaTh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIb30BaTh
BBIPDAKEHUS U  YMCIIOBBIE | OYKBBI JIJISl MX 3aIHCH.
MOICTAaHOBKU ™. BbIunciasTh YUCIOBOE 3HaUE€HHUE OYKBEHHOTO BBIPAXKEHMS MPU 33aJaHHBIX
bykBenHbIE PaBEHCTBA, | 3HAYEHUSIX OYKB C OMOPOil Ha aNrOpUTM Y4eOHBIX JEHCTBUIM. Bubmiorexa [OK
Hax0XJCHHE HEU3BECTHOrO |3amuchiBaTh (GOpMYJibl: IEpUMETPa M IUIOIAAW MPSAMOYrOJIBHUKA, https://m. eds0o.ru/7f414736
KOMITOHEHTa. DOPMYIIBL. KBaJapara; JUIMHBI OKPYXHOCTH, IUIOIIAJU  KpYyra; BbINOJHATH T '
BBIYMCJIEHHUS 110 3TUM OopMyIiam.
CoctraBasaitb  ¢GopmMyJibl,  BBIPAXAIOIIME  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, pPACCTOSHHUE, I€Ha, KOJHMYECTBO,
CTOMMOCTB; IPOU3BOJUTEIBHOCTh, BpeMsi, 00BEM pabOThl; BBHIMOJIHSATH
BBIUHCIICHUS 110 3TUM (popMyIiam.
HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(pMeTHYECKOro NeHCTBUSI.
Harasanas YeTpIpEXYroJIbHUK, N300paxkaTh Ha HEJIMHOBAHHON M KJeT4yaToil Oymare ¢ MCIOJb30BaHUEM
reoMeTpus. IIPUMEPBI YEpTEKHBIX ~ MHCTPYMEHTOB  YETHIPEXYTOJIBHUKM € 33JaHHBIMU
@urypsl YETBIPEXYTOJIBHUKOB. CBOWCTBAMM: C TNapaJUIeibHbIMHU, NEPHEHAUKYISIPHbIMH, PaBHBIMU
HA IUIOCKOCTH [IpsAMOYrOJIbHUK, KBAJpAT: | CTOPOHAMH, NPAMBIMH YIJIAMA W Jp., PABHOOEAPEHHBIH TPEYTOJbHHK. bubnuorexa [IOK
(14 9) CBOMCTBA CTOPOH, YIIOB, |IIpemnarats n 006Cy,KaaTh COCOObI, AJATOPUTMBI IIOCTPOCHUS. https://m.edso0.ru/7f414736
JaroHajeu. HccaenoBarh, UCHONb3YS 3KCIEPUMEHT, HaOMIOIEHHE, MOJETUPOBAHMUE,
Wsmepenue yrios. Buspl CBOMiCTBAa TPSAMOYrOJbHHUKA, KBajpaTa, pa3OMBaTh Ha TPEYTOJbHUKHU C
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TPEYrOJIbHUKOB.

IIepumerp
MHOroyrojpHuka. [lmomans
burypsi. DopmyIbl
nepuMerpa U IUIOIIAJIU
MPSIMOYT OJIbHUKA.
[IpubnmxEénnoe u3MepeHue
momanu uryp.
*TIpakTuueckas
«[Inomans kpyray™.

paboTta

OIIOPOM Ha BOIPOCHBI IIJIAH.

OO0ocHOBBIBaTH, ONpOBEprarb C  IOMOIUBIO  KOHTPIPUMEPOB
YTBEPXKACHUS O MPSAMOYTOJbHUKE, KBaJpaTe, pacmo3HaBaTh BEpHbIE U
HEBEPHbIE YTBEPKICHUS.

HN3mepsaTh M CTPOUTH C MOMOIUBIO TPAHCIOPTHPA YIJIBI, B TOM YHUCIIE B
MHOT'OYTOJIbHUKE, CPAaBHMBATHL YIUIBI; Pacno3HABATH OCTpBIC, NPsSMBIE,
TYIIbIE, Pa3BEPHYTHIE YIJIbIL.

Pacno3naBath, M300paxkaTb  OCTPOYIOJIBHBIM,  NPSAMOYTOJIbHBIN,
TYNOYTOJIbHBIN, paBHOOEIPEHHBIN, PaBHOCTOPOHHUN TPEYroJbHUKHU (TpU
HEOOXO0JMMOCTH C MCIOIb30BAaHUEM BU3YaJIIbHON OIIOPBHI).

BbIuucasTh NEPUMETP MHOIOYIOJIBHHMKA, IUIOMIAJb MHOTOYTOJIbHUKA
pa3OueHreM Ha MPSMOYTOJIbHUKH, Ha paBHbIE (UTYpHI, HCIOJIB30BaTh
METPUUYECKHUE EIUHMIBI M3MEpPEHHUs AJUHBl U IUIONIaJXd C OMOpOod Ha
QITOPUTM Y4eOHBIX AEHCTBUM.

HUcnoab3oBaTh NpudIMKEHHOE W3MepeHHMe UIMH M IUIOIIAJEeH Ha
KJeT4atoi Oymare, NpUONMKEHHOE W3MEPEHHE JUIMHBI OKPYXHOCTH,

TJIOIIAIU KpyTa.

Ilono:kuTEIBbHBIE H
oTpuuaTeJbHbIE
gucaa

(40 49)

Henpie umcma. *Momaynb
Yyucia, reoMeTpuIecKast
HMHTEPIPETAIS MOTYJIS.

UucnoBble TPOMEKYTKU™.

[TonoxurensHbIE u
OTpULIATENIbHbBIE qucha.
CpaBHeHue

MOJIOKUTETBHBIX u
OTpHUIATENIbHBIX qrcer.

Apudmernueckue IeHCTBUS
C  TMOJOXHUTECIbHBIMU U
OTpHUIATENIHBIMH YHCIIAMHU.
Pemnrenne TeKCTOBBIX 3a7a4.

[IpuBoauTs,  NpUMepPHI  WCIOJNB30BAHHUS B
MOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCET.
H3o0pakarh Lieible 4YUCla, MOJIOKHUTEIbHbIE U OTpULIATEIbHBIE 4YHCIIA
TOYKaMHU HA YHCIOBOM NPSIMOM, MCMOJIL30BAaTh YHUCIIOBYIO MPAMYIO IS
CPaBHEHHSI YHUCEIL.

I[IpuMeHAT, mNpaBWJja CpPaBHEHU,
*HaXoaUTh MOJYJIb YucIa™.
@opMyUpOBaTh MPABUJIA BBIUUCICHUS C TIOJOKUTECIBHBIMU U
OTPULIATENIbHBIMU YUCJIAMH, HAXOAUTH 3HAYEHUS YMCIOBBIX BBIPAXKEHHI,
coJIeprKaIuX NecTBUS
C TIOJIOKUTENBHBIMU M OTPULIATEIBHBIMU YHCIAMH MPU HEOOXOIUMOCTH C
OTIOPOM Ha aJITOPUTM IMpaBUIIA.

IIpuMeHsITH CBOICTBA CIOXEHMS U YMHOXXEHHUs JUIsl MpeoOpa3oBaHUs
CYMM U ITPOU3BENECHUN.

peanbHOM  KU3HHU

YunopsaaouuBaTtb 1LCJIbIE YHCIIA,

bu6mmoreka [JOK
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IIpencrasiienune
JAHHBIX
(64)

[IpsmMoyronpHas  cucrema
KOOpAMHAT Ha ILJIOCKOCTH.
Koopnuuarel  TOUukM  Ha
IUIOCKOCTH, abcrucca H
OpJIMHAaTA.

CronmbuaTele H KpPYroBbIE
JarpamMMBbl.

[IpakTnueckas pabora
«[TocTpoenue nuarpamm.
Pemenne TekCTOBBIX 3ajad,
COJIepKAIINX JTAaHHEIE,
MIpeJICTaBICHHBIC B
TabIHIax U Ha JUarpaMmax.

OO0BSICHAT, M WJIIOCTPUPOBATH MOHATHE IPIMOYTOJIBHOM CHCTEMBI
KOOpJMHAT Ha IUIOCKOCTH, MCIIOJIb30BaThb TEPMHUHOJIOTHIO; CTPOMTH Ha
KOOPJMHATHOM IUIOCKOCTH TOYKU U (PUTYpHl MO 3aJaHHBIM KOOpPJAMHATaM,
HAXOIUTHh KOOPIUHATHI TOYEK.

Yurarth cTonb4arsle U KpYyrOBbI€ JarpamMMbl;
HHTEPNPETHPOBATH JAHHBIC; CTPOUTH CTOJOYATHIE JUATPAMMBI.
Hcnoan3oBate wuH(poOpMauMio, MNPEACTABICHHY0 B Ta0nMuax, Ha
Jyarpammax i pelieHus TEKCTOBBIX 3a/1a4 U 33/1a4 U3 PeabHON KU3HU.

bu6mmoreka [{OK
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Harasgnas
reoMeTpus.
Durypsl

B MIPOCTPAHCTBE
99

*TIpsAMOyToJIbHBII
napajieenumne], KyO,
npu3Ma, Nnupamuza, KOHYC,
OATUHAP, 1map u  cdepa.
N3obpaxenue
MPOCTPAHCTBEHHBIX (Uryp.
[Ipumepsr pa3BEPTOK
MHOTOTPaHHUKOB, LIMJIMHAPA
1 KOHYCa.

[IpakTnueckas pabora
«Co3nanue Moieneit
MIPOCTPAHCTBEHHBIX (DUTYPY.
IlouaTtue o0BEMA; €IMHUILIBI
n3mepenusi 0obéma. OOBEM
MPSIMOYTOJIBHOTO

napasuieNenumnesaa,
dbopmynbel 00BEMA™.

KyOa,

Pacno3HaBaTh Ha 4YepTekKax, pUCYHKAX, OMUCHLIBATH TUPAMUTY, IPU3MY,
OUIMHAP, KOHYC, IIap, M300pa:kaTh UX OT PYKH, MOJeJMPOBATH W3
Oymaru, MJacTUJIMHA, MPOBOJOKH U Jp. C HAaIMpPaBIAIOMIEH MOMOUIBIO.
IpuBoauTH NpUMeEPbI 0OBEKTOB OKPYKAIOIIEr0 MUPA, UMEIOIIUX (POPMBI
HA3BaHHBIX TE.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, IpaHb, OCHOBAHME,
BBICOTA, PAJNYC U IUaMeTp, pa3BEPTKa.

HN3yuyarh, UCHOJB3YysS  OKCIEPUMEHT,  HaONIOJeHUEe,  H3MEpeHHE,
MOJEIUPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH CBOICTBA
Ha3BAHHBIX TCJI, BHISIBJSTH CXO/CTBA U Pa3JMYHUsi: MEX1y NUPAMHUION U
MPU3MOIL; MEXAY [IJIMHIPOM, KOHYCOM U IIIAPOM.

Pacno3HaBaTh pa3BEPTKU Napaienenunesa, Kyoa, Npu3Msbl, MUPaMUIb,
KOHyCa, LMIMHAPA; KOHCTPYMPOBATb [aHHBIE Tela U3 PA3BEPTOK,
CO371aBaTh UX MOJIENIN C HAIPABISIOUIEH TOMOIIBIO.

Co3naBaTh MOJeIH IPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, IpoBOJIOKH,
IUTAaCTUJIMHA U JIp.) C ONIOPOM Ha AJITOPUTM y4eOHBIX JeHCTBU.

N3mepsiTh HA MOeAX: JIMHBI pEOep MHOTOTPAaHHHUKOB, AUAMETP IIapa.
Boruucasite mo ¢gopmysiam: 00bEM NPSIMOYTOJIBHOTO Mapajulesenuiesa,

bu6mmoreka [JOK

https://m.edsoo.ru/7f414736
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Ky0a; MCIOJIb30BaTh €AMHUIIBI U3MEPEHUSI 00bEMA; BBHIYUCIATH OOBEMBI
TEJl, COCTABJCHHBIX M3 KyOOB, MapajUICJICIUICOB; peliaTh 3ada4vd C
peabHBIMU JIAHHBIMH C OTIOPO# Ha CIIPABOYHYIO HH(O pMAIIHUIO.

IToBTOpEHHE, IToBTOpEHUE OCHOBHBIX | BbIUMC/ISITh 3HAUYEHMS BBIPAKECHHM, COAECPIKAILMX HATypalbHBIE, LEINbIE,
o0o0uienne, MOHATUN ¥ METOJOB KYpCOB |IIOJIOXKUTENbHBIE U OTPUIATEIbHbIE YK CIIA, OOBIKHOBEHHBIE U JECATUYHbBIC
cucremMaTu3amust |5 u 6 KiaccoB, 0000meHNE | [poOH, BBHIMONHATH MPEoOpa3oBaHMsI YHCET W  BBIPAXECHUH TpU
(20 v) Y CHCTEeMAaTH3allus 3HAaHUH. | HeOOXOJMMOCTH C HAMPABIIAIOMICH ITOMOTIIBIO.

BoiOupaTrs cnoco0d CpaBHEHUS 4YHCEN, BBIYHCICHHUHM, MNPUMEHSATH
cBOiicTBa apU(PMETHUECKUX IEUCTBUH I PAIMOHAIU3AIIMN BEIYMCIICHUM.
Pemiate mnpocreiilime 3agauyM U3 pPEATBHOM JKW3HM, NPUMEHSATH
MaTeMaTU4YecKHe 3HAHUSA JUIS PELICHN 3a7a4 U3 IPYruX MpeaIMeTOB.
Pemate npocreiimme 3aa4u pasHbIMH CIIOCO0aMM.

OcyuecTBasTh CaAaMOKOHTPOJIb BBIIIOJIHSIEMBIX ~ JEUCTBHM W
CaMOMPOBEPKY pe3yJIbTaTa BIYUCICHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f414736

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 'OJAM OBYYEHMUA)

7 kaace (He meHee 102 u)

- JJIeKTPOHHBbIE
a3BaHue
(ungposbie)
pa3naesa (TeMbl)
Kypea (THCI0 OcHOBHOE cojlep:KaHue OcHOBHBIE BUBI I1eSITeIbHOCTH 00y4ar0IMXCst oOpa3oBaTe/ibHbIE
ecypchl
4acoB) pecyp

Yuciaa u ITousaTne panuoHanpHOro | CcTeMaTH3HPOBATh W 000ramaTh 3HaAHHSA 00 OObIKHOBEHHBIX U [bubnuorexa [JOK
BBIYHCJICHHS. qucia. JIECATUYHBIX JIPOOsX.
PanuonanbHbIe Apudmernueckue aelicteus ¢|CpaBHUBaTh W YNOPSA0YMBATH [IpPOOHM, INPeoOpa3oBbIBas IpU
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qucjaa
(25 u)

paIrMoHaTbHBIMA YHCIIaMU.
CpaBHeHuE, YIOpPsIOYMBaHUE
paMoOHAIBHBIX YHCEN.
Crenenp ¢  HaTrypalbHBIM
[IOKa3aTeJIeM.

Pemienne OCHOBHBIX 3ajad Ha
JIpoOu, IPOLIEHTHI U3 PEATHbHOU
TIPaKTUKH.

[TpusHaku JIETTMMOCTH,
pa3NOKEeHUsT Ha MHOXHUTEIH
HaTYpaJIbHBIX YHCEIL.

Peannurie 3aBICUMOCTH.
[Ipsimasn u oOpartHas
MPOMOPIMOHATILHOCTH.

HE00X0IMMOCTH JECSITUYHbBIE npobu B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JECATUYHbIE, B YAaCTHOCTHU B OECKOHEUHYIO
JECSITUUHYIO 1pOOb.

IIpuMensiTb pa3HooOpa3Hble CHOCOObI U NMPUEMBI BBIYUCIECHHSA
3HAYeHMi JAPOOHBIX BBLIPA:KEHHI, COAEPKAIIMX OOBIKHOBEHHBIE U
NECATUYHbIE JpOOU: 3aMEHSATh IMPH HEOOXOAUMOCTH JECATHUHYIO
npoOb OOBIKHOBEHHOH W OOBIKHOBEHHYIO NECSTHYHOW, MPUBOJIUTH
BhIpaXeHHE K (Qopme, Haubosiee yAOOHOW JIT BBIYUCICHUH,
npeoOpa3oBbIBaTh APOOHBIE BBIPAKEHHUS HA YMHOXKEHHE W JeNICHHE
NECATUYHBIX Jpo0ei K JeWCTBUSAM C WENbIMA 4YHCIaMu  (TIpH
HEOOXO0JMMOCTH C HAMpaBJISIONIEH TOMOIIBIO).

I[puBoaAuTH 4YHCIOBble MW OyKBeHHble NPHUMEPbI CTENEHU C
HaTypaJbHBIM TIOKa3aTeleM, OOBICHSS 3HAYCHUsS OCHOBAHUS CTETICHU

¥ [OKa3aTells CTENCHH, HAXOUTh 3HauyeHus creneHeii suma a (a —
a1000€ palMoHAIbHOE YKCI0, N — HaTypajlbHOE YHCIIO) C OMOPOM Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

[Tornmars cmblca 3amucH  OOJIBIIMX YHCEJ C TMOMOUILIO
JNeCATHYHBIX Jpo0eid U cremeHed umcaa 10, npumeHAT> MX B
peajbHBIX CUTYyalUsIX.

I[IpuMeHsSITH TpPU3HAKU JEIUMOCTH, PAa3JIOKEHUS Ha MHOXKXUTENU
HaTypaJIbHbIX YHCETI.

Pemarp nmpocreiilme 3aqa4M Ha 4acTH, MPOLIEHTHI, MPOMOPIIHUHU, HA
Hax0XJeHue JIpoOH (MpoleHTa) OT BEJIMYMHBI M BEJIHMYMUHBI MO €&
npoOu (MporieHTy), npodu (MpoIeHTa), KOTOPBI COCTaBIsSET OJIHA
BeluurHa OT JaApyroil. IlpumBoauTh, pa3doMparb, OlEeHHBATH
pa3NuHbIe PEelIeHNUs, 3alMCH PEIICHUI TEeKCTOBBIX 3a/1a4.
Pacnio3zHaBaTh M OOBSICHATH, ONHUPAACh HA OMpPENENCHHUS, MPSMO
MPOMOPLUOHANIEHEIE M 00paTHO MNPONOPIHOHATIbHBIE 3aBUCUMOCTHU
MEXy BEIIMYMHAMH; MPHBOAUTH NMPHMeEPbI dTHUX 3aBUCHUMOCTEH U3
pearbHOTO MHpa, U3 APYTUX YUeOHBIX MPEAMETOB.

Pemarte mnpocTeiinine npakTHKO-OPHEHTHPOBAHHbIE 3a1a4H HAa
APO0H, NMPOLEHTHI, MPAMYI0 U O00PATHYI0 MPONOPLUHOHAIBLHOCTH,

https://m.edsoo.ru/7f415b90
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NPONOPLHH.

Auredopanyeckue |bykBeHHBIE BbIpakeHUs. | OBJIageTh HA 0a30BOM yPOBHe alreOpanyeckoil TEpMUHOJOTUEH U
BbIpasKeHHU s Ilepemennsle.  JlomycTHUMBbIE | CHMBOJIIMKOH, TPUMEHSITb €€ B IPOLIECCE OCBOCHUS Yy4eOHOTO
(27 v) 3HAYCHUS IIEPEMEHHBIX. | MATEpHaa.
DOpMyIIBL. Haxoauth 3HaueHuss OyKBEHHBIX BBIP@KEHUH MpU  3a/JaHHBIX
[IpeoOpa3oBanre OYKBCHHBIX | 3HAUCHUSX OYKB; BBIMOJHITH BBIYUCICHUS IO (DOpPMYIIaM.
BBIpAKEHUH, packpeITHe | BHINOJHATL TpeoOpa3oBaHUs 11E€JIOTO BBIPAKEHUS B MHOTOWICH
CKOOOK u MIPUBEJICHUE | TPUBEACHUEM TIOI00HBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.
MOJA0OHBIX CIIaraeMblIX. BbINOJHATHL YMHOXEHUE OJJHOWIEHA HA MHOTOWIEH U MHOTOYJICHA Ha Bu6mmorexa IJOK
CaoiicTBa CTENIEHU C|MHOTOWICH, NPHMEHSITH dbopMmynbl KBajpaTa CyMMBI W KBajpara https://m. eds0o.ru/7§415b90
HaTypaJIbHbIM TIOKa3aTelIeM. | Pa3HOCTHU C OMOPOH Ha CIIPaBOUYHYIO HH(OpMaIHIO.
MHoOTOYIEHBI. Crnoxenue, | OcymecTBAATh PA3I0KEHUE MHOTOYJIEHOB Ha MHOXHUTENIU NYTEM
BBIYHTAHUE, YMHO>KCHHE | BRIHECEHHsI 32 CKOOKH OOIIEro MHOXXHUTEINS, TPUMEHEHHUS (OPMYITbI
MHOTOYJIEHOB. @DopMyItbl | pa3HOCTH KBaApaToB, (POPMYJ COKPaIEHHOTO YMHOKEHHS C OMOpOit
COKpamEHHOTO0  YMHOXXEHHS. | Ha CIIPABOYHYIO HH(MOPMAITHIO.
Pasznoxxenne mHorouneHoB Ha|llpumeHsiTH peoOpa3zoBaHHe MHOTOWICHOB JJISl PEIICHUS pa3IUUYHbIX
MHOKHUTEIH. 3a/1a4 U3 MAaTeMaTHKHU, CMEXXHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKH.
3HAKOMUTBCH C HCTOPUEH PA3BUTUSA MAaTEMATUKHU.
YpaBHeHust VYpaBHeHue, npaBuia | Pemarp JMHEHHOE ypaBHEHHE C OJHOW IEPEMEHHOH, NPUMEHss

U HepaBeHCTBa
(20 u)

npeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCHUJIILHOCTh YPaBHEHUM.
JIuHeitHOe ypaBHEHHUE C OJTHOM
MepeMEeHHO N

IIEPEMEHHOM, pelieHne
JINHENHBIX YPaBHEHUM.
Pemenune 3amad ¢ IOMOILIBIO
YPaBHEHUI.

*JluneitHoe  ypaBHEHHE ¢

JIBYMsl TEPEMEHHBIMH M €ro
rpapux*.  Cucrema  JABYX

NpaBuJia Iepexoa OT UCXOIHOTO YPaBHEHHUS K PABHOCUIBHOMY €My
6osiee mpocrtoro Bujaa. IIpoBepsiTh, SBISETCS JIM KOHKPETHOE 4YHUCIIO
KOPHEM YPaBHEHUS.

IlogOupars mnpuMepbl Map YKCE, SIBIAIOLIUXCH
JMHENHOIO ypaBHEHUS C IBYMS IEPEMEHHBIMH.
CTpouTh B KOOPIMHATHOM IMJIOCKOCTH IpadUK JIMHEHHOTO ypaBHEHUs
C JByMs IepeMEeHHbIMU (IIPY HEOOXOJUMOCTH C HCIIOJIb30BAaHUEM
CMBICIIOBOM OMNOPBI); MOJB3YSICh TpapUKOM, NMPUBOAUTH NPUMEPDI
pELIEeHUs] ypaBHEHUS.

HaxoauThs pemenne CUCTEMBI IBYX JIMHCHHBIX YPaBHEHHUU C IBYMs
HEPEMEHHBIMH C ONIOPON Ha aJrOPUTM y4eOHBIX IeHCTBHMA.

PCUICHHUCM

bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
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JIMHEHHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU. Pemenue
CUCTEM YpPaBHEHUU CIIOCOOOM

CocTaBJfiTh M pellaTh YPABHEHUE WU CUCTEMY YPABHEHUU I10
YCJIOBHUIO 33Jl1a4d, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7]a4M TOJTYYEHHBIN PE3yIbTaT C ONOPOM HA BOMPOCHBIN ILJIAH.

MOJACTAHOBKM M  CHOCOOOM
CIIOKEHHS.
Koopaunarsl Koopaunara TOYKHU Ha| M300paxkaTs Ha KOOPAMHATHOW IIPSMOM TOYKH, COOTBETCTBYIOILME
U rpadpukm. MPSIMOH. UwucnoBble | 3aJaHHBIM KOOpPAWHATAM, JIydd, OTPE3KHU, HHTEPBAJIbI;, 3alTUCHIBATh UX
DOyHKINU MIPOMEXKYTKH. Paccrosinue | Ha anreOpandeckoM sI3bIKE.
(24 9) MEXY JIByMS ToukamMu |OTMeYaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKHM II0 3aJaHHBIM
KOOPAMHATHOW MPSMOMN KOOpJMHATaM; CTPOUTh TIpapuKd HECIOXKHBIX 3aBUCHUMOCTEM,
[IpsimoyromnbHas cUCTeMa [3aJaHHBIX (QopMynamMH, B TOM UHCIE C TIOMOIIBIO IHU(PPOBBIX
KOOpJIMHAT Ha IJIOCKOCTH. |1ab0paTopul.
[Tpumepnt rpadukos, | [IppMeHsATH, H3y4aTh TMpPEHUMYIIECTBA, HHTEPHPETHPOBATH
3a/TaHHBIX dbopmynamu. |rpaduuecknii  cmoco® TMPENCTaBIEHUS € aHajdu3a pa3HOOOpa3HOM
Utenue rpauKoOB peabHBIX | KU3HEHHONW WH(OpMAIIUH. bubmuorexa [JOK
3aBUCHMOCTEH. OcBauBaTh Ha 0a30BOM YypoBHE MOHATHE (yHKUMHU, OBIaneBath| https://m.edsoo.ru/7f415b90
[Tonsatue ¢ynkuun. [paduk | hyHKIIMOHATEHON TEPMHUHOJIOTHEH.
¢bynkimu. CoiicTBa GyHKImil. | PacmosnaBare juHeiHylo (yHknuioo y = kx + b, ommchiBarh €
Jluneiinas GyHKIMSA. | CBOMCTBA B 3aBUCHUMOCTH OT 3HadyeHui kodhdurmento K u b (mpu
[TocTpoenue rpaduka | HeOOXOJUMOCTH C OMOPOI HA aJrOPUTM IIPABUIIA).
nuHeiHo# dynkiun. ['paduk | CTpouts rpaduku JuHeHHOW GyHKIMH, GyHKIUU Y = kX + b
byukuun y = kx + b. Hcnoab3oBarh nudpoBbie pecypchl s MOCTPOEHUS TIpaduKoB
GYHKIIUN 1 U3ydEHUST UX CBOMCTB.
[IpuBomuTh, TpHUMEpPHl JUHEHHBIX 3aBUCUMOCTEH B  pEAIbHBIX
mporeccax 1 siBJICHUSIX.
IMoBTOpEHUE IToBTOpEenue OCHOBHBIX | BbIOMpaTh, NPUMEHATH CHOCOOBI CPABHEHUsI YUCEJl, BBIYMCIICHUU,

M 00001ICHHE
(6 9)

MOHATUM U METOJOB Kypca 7
Kiacca, 00001IeHre 3HaHUH.

npeoOpa3oBaHUil  BBIp@XEHWM,  pelIeHUs  ypaBHEHUH  mpu
HEO0OXOIMMOCTH C HAMPABJISIOMICH MOMOIIBIO.

OcymecTBASTh CAMOKOHTPOJIb  BBINOJHAEMBIX  JIEUCTBUH U
CaMOIIPOBEPKY  pe3yibpTaTa BBIYUCIICHUH, npeoOpa3oBaHui,

bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
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IIOCTPOCHUN.

Pemarnb npOCTeifmme 3agadyu u3 peaanoﬁ JKU3HHU, NPUMECHATH
MaTeMAaTUYCCKHE 3HAHUA I pCHICHUA 3a/ia4 U3 APYTUX MpeaAMCTOB.
Pemarn l'lpOCTCﬁIlIHC TEKCTOBbLIC 3a/1a4U, CPAaBHUBATDb, BblﬁHpaTb

CMoco0bl PEUICHUS 3a/1a4u.

8 kinacc (e menee 102 u)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4uciio

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH 00YYAO M XCS

JaexkTpoHHbIe (HUpPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

4acoB)
Yucaa u KBanpaTHslil KOpeHb U3 yncia. | @opmMyJIMpoBaTh ompenejieHHe KBaJIpaTHOIO KOpHSA M3 4yucia, bubmuoreka [IOK
BbIYMCJICHUS. *Tlonsitue 00 | apuMeTnyeckoro KBaJpaTHOTO KOPHS MpU HEOOXOoAMMOCTH c |https://m.edsoo.ru/7f417af8
KBagpartHbie UppalMOHAIIEHOM qucIIe. | BU3yallbHOM OOpOH.
KOpPHH Hecatuunple  npubinnxenus | [IpuMeHATH ONepalyio U3BJICUEHUS KBAIPATHOTO KOPHS U3 4YHCIa,
(15 3) UPPalMOHAIIBHBIX YHCE. HCIOJIb3YH [1PU HEOOXOIUMOCTH KAJIBKYJISTOP.
JlelicTBUTENbHBIE qucia. | OueHMBaTh KBaJpaTHbIE KOPHU LIEIBIMU YUCIAMHU U ACCATUYHBIMU
CpaBHeHue JIeHCTBUTENBHBIX | IPOOSIMHU.
qucen*. CpaBHuBaThH " yHOpPSAI0YHUBATH panroHalbHbIE U
Apudpmernueckuii VPpPAlMOHAIIBHBIE 4YHCIIA, 3allUCAaHHBIE C IOMOIIBIO KBAJpPAaTHBIX
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KBaJPaTHBIN KOPEHB.

KOpHEH NpH HE0OXOAMMOCTH C HAIPABJISIOIIEH TTOMOIIBIO.

ypa]fHeHHe BHIA X® = & HccnenoBars  ypaBHEHUE X2 = d, HaxXoAuUThb TOYHBIE W
CeoticTsa apﬂq’MeTquCKHvX npubnxEHHbIe KopHU ipu a > 0.
KBaJpaTHBIX KOPHCH. | cenemoBaTh cBOMCTBA KBAJPaTHLIX KOPHEH, MIPOBO/S YMCIIOBBIE
Hpeo6pa3ouBaHHe HHCIOBBIX | 5y crieprMEHTHI ¢ MCTIONB30BAHHEM KaIbKY/IATOPA (KOMITBIOTEPA).
BLIpAXKCHIH, COMCPXKAIMNX | [ThymensiTh  cBOWiCTBA ~ apudMeTHYeCKHX KopHeil s
KBaZpaTHRIC KOPHH. npeodpa3oBaHus BbIPAKEHHU .
BpinmosiHATHL  mpocreiiliue  npeo0pa3’oBaHUS  BBIPAKEHU,
COJIepKaluX KBaJpaTHble KOPHU. BrIpaxkaTb nepemMeHHbIE U3
reOMETPUUECKUX U (u3nueckux (Gopmysn MpH HEOOXOIUMOCTH C
OIIOPOM Ha MPABUIIO.
BolunciasaTh, 3HAYEeHWs] BBIPAKEHUHM, COJEp)KalllUX KBaJpaTHbIE
KOPHH, UCIIOJIb3YS IPU HEOOXOIMMOCTH KaJIbKYJIATOP.
Hcnonb3oBaTh B XOJ€  pEIICHUs 337ay  BJIEMEHTAapHBIE
MPE/ICTaBJICHMs], CBSA3aHHbIE C MNPUONMKEHHBIMU 3HAUYEHUSIMU
BEJINYMH.
3HaAKOMHUTBHCS C UCTOPUEN Ppa3BUTHS MATEMATHKH.
Yucaa u Crenenn C 1ensM | @opMyJMpPOBATH OMNpeejieHHe CTEIIEHU C LENIbIM IOKa3aTeleM
BbIYMCJICHHSI. nokaszareneMm.  CranpapTHas | (Ipu HEOOXOIUMOCTH MO BU3YAIbHOU OTIOPE).
Crenennb 3aIMCh YUCIIA. IIpeacraBiasiTh 3anuch OOJIBIIMX U MalbIX YUCEN B CTAHAAPTHOM
¢ HeJIbIM Pa3smepsl 00beKTOB |BUJe. CpaBHHBaTh 4YHCIAa U BEJIWYMHBI, 3alHMCaHHbIE C
nokasareJjieMm OKpyXammiero  Mupa  (0T|ucnoiib3oBaHueM crenenu 10.
(7 9) JJIEMEHTApHBIX  yactull 10 | Mcmoab30BaTh 3amMch 4YKMCEI B CTAaHJAPTHOM BHUAE A
KOCMHYECKUX 00BEKTOB), | BRIDAKCHUSI Pa3MEpPOB OOBEKTOB, UIUTEIBHOCTH mpoieccoB B| bubmmoreka LIOK
JUIMTEJIBHOCTh  MPOLECCOB B |OKPYXAIOLIEM MHUpE. https://m.edsoo.ru/7f417af8

OKpYyKaromeM MHUpe.
CBolicTBa CTEIEHH C ICIBIM
II0Ka3aTCICM.

®opMyJINPOBaTh, 3aNUCHIBATL B CHMBOJHMYECKO (opme u
WLTIOCTPUPOBATH MPUMEPAMH CBOMCTBA CTENEHU C LEJIBIM
nokasaresueM (Ipu HEOOXOJMMOCTH € UCIOJIb30BaHHEM BU3YalIbHOU
OTIOPBI).

IpuMeHsSITH CBOICTBA CTENICHU VIS TPe0Opa30BaHUs BEIPOKEHUH,
COJEpKALIUX CTEIECHU C LEIbIM MOKa3aTeleM C HUCIOJIb30BAHUEM
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CIpaBOYHONW HHPOpPMALUHU. BBLIMOJIHATH JeHCTBHSI C YHCIAMH,

3allMCaHHbIMM B CTaHJApPTHOM BHJE (YMHOXXEHHE, [IEJICHUE,
BO3BE/ICHHE B CTCIICHB).
Auaredopanueckue |Ksagparusii TpéxusicH. | Pacnio3naBaThb KBaJpaTHbIN TPEXUJIEH, YCTaHABJIUBATh
BbIPaKeHHS. Paznoxenue KBaJIPaTHOTO | BO3MOYKHOCTb €0 Pa3JIoKEHUs HA MHOXKUTEIH. BuGmuotexa LIOK
KBagparubii TPEXUIIEHA HA MHOXKHUTEIH. PackinaapiBaTh Ha MHOMKHMTEJIM KBAJIpaTHbIA TPEXWIEH C https://m.edsoo.ru/7f417af8
TPEXYJIEH HEOTPULATENbHBIM JUCKPUMHHAHTOM TpU HEOOXOJMMOCTH C T '
Sy OIOPOI Ha AITOPUTM IpaBUIIA.
Aareopanuyeckne | AnreOpanueckas IpoOb. | 3anuchIiBaThL anredpanueckue BbipakeHus. HaxoauTh 00yacTh
BBIPaKeHHS. JlommycTrmMblie 3HAYEHUS | ONPEIENICHUS PAlIMOHAIBHOTO BBIPAKEHHUS.
Aaredpamyeckasi |IEPEMEHHBIX, BXOJSAMIMX B|BBIMOJIHATHL YHCIOBBIE MOJCTAHOBKM U BBIYMCJIATH 3HAUCHUE
ApooOL anreOpanvecKkre BBIPAKEHHUS. | APOOU, B TOM YHCIIE C IOMOIIBIO KAJIbKYJIATOPA.
(15 4) OcHoBHOE CBOMCTBO | @OPMYJIHPOBATH OCHOBHOE CBOWCTBO airedpandeckoil Apodu u
anreOpandecKoi IpoOU. | MPUMEHATH €ro s Ipeodpa3zoBaHus ApoOeit. BuGmmotexa LIOK
Coxkpaienue qpooei. BbINoJHATH JAeiicTBHA C anreOpanyeckKuMu JpoOsiMH  TpuU https://m.edsoo.ru/7f417af8
Cnoxenne, BBIYUTAHUE, | HEOOXOTUMOCTH C  Hampapisonied momMomieio.  [IpumeHsaTs — :
YMHOEHUE u JieJieHne | mpeoOpa3oBaHusl BBIpAXKEHUM i pelleHus 3anad. Buipaxkath
anredpanvyecKux npobeii. |\ mepeMeHHble U3 GopMyn  (puU3MUECKHX, TE€OMETPUUYECKHX,
[IpeoOpazoBaHue BBIPAKECHHM, | OMUCHIBAIONINX OBITOBBIE CHUTyallUM) TP HEOOXOJUMOCTH C
coJiepKaluxX airedpanveckue | HampapIsiole MOMOIIBIO.
poowu.
YpaBHeHus KBanparnoe ypaBHeHue. | Pacmo3HaBaTh KBaJIpaTHbIE YPaBHEHHUS.
U HepaBeHCTBA. Henonnoe KBaJpaTHOE | 3anucbiBaTh GOpMYJIy KOPHEH KBaJpaTHOTO YpPaBHEHUS; pemiaTh
KBagpartubie ypaBHeHue. dopMyina KOpHEl | KBaJApaTHble YypaBHeHWsl — IIOJIHBIE M HEMNojHele (C
YPaBHeHHUA KBaJIpaTHOTO ypaBHEHHUSI. | UCIIOJIb30BAaHUEM CIIPABOYHOM MH(OPMALINN). BuGnuotexa LIOK
(15 9) *Teopema Buera*. IIpoBoauTH npocreiimmue HCCJIe0BAHMS KBaJpaTHbIX https://m.edsoo.ru/7f417af8
Pemenue YPaBHEHUH, | ypaBHEHU. T '

CBOJAIINXCS K KBaJPaTHBIM.
[Ipocreiimue IpoOHO-
panroHaIbHBIC YPaBHEHHSI.

Pemiate ypaBHeHHUsi, CBOAAILNMECS K KBaJpaTHBIM, C ITOMOILBIO
npeoOpa3oBaHuil ¥ 3aMEHON MEepeMEeHHON C OMOpOM Ha alNrOpUTM
IpaBuUJa.
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Pemrenue TeKCTOBBIX 3amad C
IIOMOIIBIO KBaJIpaTHBIX
YpaBHECHUH.

Ha6monats ¥ aHAIM3MPOBATh CBA3b MEXKAY KOpDHAMH U
K03 uLIeHTaMH KBaJIpaTHOTO ypaBHEHUSI.

*TIpumeHsTh TEOpEMY Buera UL peLIeHns
3a/1a4 (C UCTOIB30BaHUEM 00pasma)™*.
Pemats TekcTOBble 3aJa4yM  anreOpauyeckKuMm  CIOcoOOM:

NEPEeXO/UTh OT CIIOBECHOH (HOPMYIHPOBKH YCIOBHS 3aladdl K
anreOpandyecko Mojenu IyTéM COCTaBICHHUS ypaBHEHUs (mpu
HEOOXOOUMOCTH €  HaNpaBisOUIel  MOMOIIBIO);  pelaTh
COCTaBJIEHHOE ypaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHMTBCS € HCTOPUEH Pa3BUTHS alreOphl.

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 u)

JIuneliHOE ypaBHEHUE C JBYMS
MIEPEMEHHBIMH, €ro Tpaduk,
MIPUMEPHI PELIeHUs] YpaBHEHHH
B LIEJIBIX YHCIAX.

Pemrenne CUCTEM JBYX
JIMHEHHBIX YPaBHEHUM C IBYMsI
MePEMEHHBIMU. [Tpumepsnt
pELICHUs CHCTEM HEJMHEHHBIX
YpaBHEHUH c JIBYMSI
MIePEeMEHHbBIMHU.

*T'pacduueckas
WHTEpIIpEeTalsl YpaBHEHUS C
IBYMsI ~ TMEPEMEHHBIMU U
CUCTEM YpaBHEHUH C ABYMs
MepEMEHHBIMU *.

Pemenne TEKCTOBBIX 3amad C
MTOMOIIBIO CUCTEM YPaBHEHUH.

Pacno3naBath JTMHEWHBIC YPaBHEHUS C ABYMsI TIEPEMEHHBIMH.
CtpouTthb rpaduKy JUHEHHBIX YPaBHEHUH, B TOM YHCIIE HCIOJIB3YS
nudpoBbie pecypchl (IpU HEOOXOAUMOCTH C OMOPON HA AITOPUTM
y4eOHBIX IeHCTBU).

Paznuuare mnapajielibHble U TepeceKaroluecs: MpsMble M0 HX
YpaBHEHUSIM.

Pemath cucTeMbl JIByX JIMHEHMHBIX YpaBHEHUH C
NEPEMEHHBIMH MOJICTAHOBKOM U CII0KEHUEM.

PemaTh mpocreiiine CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUIN HE
ABIIETCS JIMHEHHBIM TPU HEOOXOJMMOCTH C HaIpaBJIAIOIIEH
MOMOIUIBIO.

*TIpuBoauth  rpaguyecKyl0  HHTEpPHpPETANMI0  pEUICHUs
yYpaBHEHUS C JIByMsI IEPEMEHHBIMU U CHUCTEM YPaBHEHMI C JIByMs
nepeMeHHBIMU. *

PemaTh TeKCTOBBIE 32/1a4U AIreOpaMyeCKUM CIIOCOOOM.

JIBYMSI

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

YpaBHenus
U HepaBeHCTBA.
HepaBencrBa

YucnoBble HEpAaBEHCTBA U HX
CBOMCTBA.

HepaseHctBo c OJIHOU

®opmy.1HpOBATH cBoiicTBa YHCIIOBBIX
WITIOCTPUPOBATh UX HA KOOPIMHATHON MPSMO.
[IpuMeHSATH CBOICTBA HEPABEHCTB B XOJ€ PEILICHUSI 3a71a4.

HCPABCHCTB,

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

53



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

(12 1)

IIEPEMEHHOM. JIuneiinbie
HEpPaBEHCTBA c OJHOM
IIEPEMEHHOM M HUX pEILICHHUE.
Cucremsl JIMHEWHBIX
HEPABEHCTB c OJHOM
IIEPEMEHHOM U UX pEelICHUE.

N3ob6paxenune pereHus

JIMHEHHOTO HEPaBEHCTBA M MX
CUCTEM Ha YUCIIOBOMU IIPSIMOM.

PemiaTe JIMHEHWHBIE HEPAaBEHCTBA C OJHOM  IEPEMEHHOM,
n300paXkaTh pelIeHre HePaBEHCTBA HA YUCIOBOM MPSIMOH.

Pemiatp cucTeMbl JMHEMHBIX HEPABEHCTB, M300pa)kaTb PEILICHUE
CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMON MpU HEOOXOAUMOCTH C
BHU3YyaJIbHON OIIOPOX.

DyHKIUN. [lonstne ¢ynkuuu. OO6nacts | Mcmonab3oBaTh QYHKINOHAIBHYIO TEPMHHOJIOTHIO H CHMBOJIHKY.
OcHoBHBIE ONpENeNeHUusT M MHOXECTBO | BbIuMcJasiTh 3HAaYeHMst (QYHKIMM, 3aJaHHBIX (QopMmynamu (IIpH
NMOHATHS 3HaueHn PyHKIMH. CriocoObl | HEOOXOAMMOCTH — HWCIOJIB30BaTh  KaJbKYJIATOP);  COCTABJISAThH
Sy 3aanus QyHKITUH. Ta0 MBI 3HAYEHUI QYHKIIUH.
I'paduk ¢dynknuu. CpoiictBa| CTPOUTH MO TOYKAM rpadpukm ¢yHKIIHIA.
GbyHKIMM, UX oTOOpakeHHe Ha|OMUCHIBATH CBOMCTBA (YHKIMHM Ha OCHOBE €€ rpaduueckoro BuGmuotexa LIOK
rpaduxke. IPEJICTaBICHUS TP HEOOXOIMMOCTH C HAIPABIISIOUIEH MOMOIIBIO. https://m.edsoo.ru/7f417af8
Hcnoan3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO H CHMBOJHUKY.
HccnenoBarh mnpuMepsl TIpaduKoB, OTpa)karolUX peajbHbIE
npoueccsl W sBiIeHUsA. IIpuBoAMTH NpPUMepPbI MPOIECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnonb3oBaTh KOMNBbIOTEPHbIE MPOrpamMMbl Ui IOCTPOCHUS
rpadukoB QyHKUUN U U3y4EHUS UX CBOHCTB
DO yHKUIMU. Urenue u nocrpoenue | Haxoaurh ¢ moMombi0 rpaguka QyHKIUU 3HAYCHHE OJHOU W3
YucioBbie rpaduxoB ¢pyHkuui. [Ipumepsl | paccMaTprBaeMBbIX BEIMYUH 110 3HAYCHHUIO IPYTOM.
GyHkuun rpadukoB GbyHKIMiL, | B HEcnoXHBIX cilydasx BbIpakaTh (OPMYJIOH 3aBHCHMOCTH
9 v) OTpAXKAIOIINX peanbHbIC | MEXKY BEIMUMHAMU. bubmuoreka [JOK
IIPOLIECCHI. OnucpiBaTh  XapakTep HW3MEHEHUs OJHOM  BeJMYMHBl  B| https://m.edsoo.ru/7f417af8
OyHKIUH, ONMCHIBAIOLIME | 3aBUCUMOCTH OT U3MEHEHHUSI IPYroi
PSMYIO u obOpatnyto | Pacmo3HaBaTh BHAbI u3ydaeMmbix GyHKiui. I[loka3piBaTh
MPONOPLUUOHATBHBIE cXeMaTHYeCKH TI0JIO)KEHWE Ha  KOOPJAMHATHOW  IUIOCKOCTH
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3aBHCUMOCTH, UX Tpa]uKH.
l'unep6omna.

I'paduk pynkuumy = X2.
Oyaxnuny = X2,y = X3,y =

k
Vx, ¥y = ~ *rpagucckoe
pELIECHUE YPABHEHUN U CUCTEM
YpaBHEHUN. ™

rpadukoB

Y= VK Y =5
Hcnonb3oBath pyHKIHOHAILHO-TPadHYecKHe NpecTaBIeHHs
JUISL pEILICHUS M NCCIIEIOBAHMSI yPABHEHUH U CUCTEM YpaBHEHHH.
IIpumenaTy uudpoBbie pecypebl Ui IOCTPOEHHs Ipa(uKOB
GyHKIHA.

GyHKIHit BHJIA: y = X, y = x5,

IToBTOpEHUE
H 00001IeHNE
(6 9)

[ToBTOpEeHue OCHOBHBIX
MOHSITUIA U METOJOB KypCOB 7
8 KiaccoB, 0000mIeHne
3HAHUM.

IIpuMensite  cnocoObI  CPaBHEHMsS  YHCET,
npeoOpa3oBaHUil BBIPAXKEHUM, pellieHUs] ypaBHEHHI.
OcyuecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBHM U

BBIYHCIICHUH,

CaMOITIPOBEPKY  pe3yibTaTa  BBIYHCICHHH, MpeoOpa3oBaHUM,
ITOCTPOECHUM.
Pemiate 3agaum M3 peaJbHOM  JKM3HH, IIPUMEHATH
MaTEMaTUYCCKHUEC 3HaHUA JId PCHICHUA 3adad W3 JPYyrux
IIPEIMETOB.

Pemars TexkcTOBBIE 3aJa4M, CPABHUBATh, BHIOMPATH CIOCOOLI
pelIeHus 3a1a4H.

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

9 kaacc (He meHee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4uc10

OcHoOBHOE cojlep:KaHue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4ar0IMXCsl

JyekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/ibHbIE PeCYPChl|

4acoB)
Yucna u PannonanbHbie yucia, | Pa3BuBaTh npeacTaBjJeHHMsl O YKMCIaX: OT MHOXECTBa BuGmuorexa [IOK
BBIYHCJICHHS. *UppanoHalIbHbIE 4HCIIa, | HATYpPAJIbHBIX YHCET 10 MHOYKECTBA ACHCTBUTENBHBIX YUCEIL. https://m.eds0o.ru/7f419d08
JeiicTBUTEIbHBbIE |KOHEYHBIC u 6eckoHeuHble | O3HAKOMUTHCS c BO3MOKHOCTBIO IIPEACTABIICHUS T '
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quCcIa
(CRY)

necsiThuHbie  1poOu. MHOXKECTBO
JIEUCTBUTEIBLHBIX yucel;
NCHUCTBUTEIHLHBIC qucia KaK
OCECKOHEUYHBIC JCCATUYHBIC IPOOH.
B3aumuo OJHO3HAYHOE
COOTBETCTBUE MEXYy MHOXKECTBOM
JCHUCTBUTEILHBIX qrcel "
MHOKE€CTBOM TOYECK KOOPJAWHATHOU
MIPSIMOM.

CpaBHeHme NENCTBUTETBHBIX
yucen, apupMeTHuIecKue ACHUCTBUSA
C ICHCTBUTETHBHBIMHU YHCITaMH.*
[Ipubmmxénnoe 3Ha4YEHHE
BEJTUYHHEI, TOYHOCTH
MPUOTMKEHHUS.

Oxkpyrnenue uucen. I[lpukunka u
OIICHKA PEe3yJIbTaTOB BHIUMCIICHUN.

JNEHUCTBUTEILHOTO YHCIIa KaK OSCKOHEYHOH NECATHYHON apodw,
NPUMEHSITh JICCITUYHbIC TNPUOIIKEHHUS PAlMOHAIBHBIX |
MppalOHAIIBHBIX YUCEN.

*3anuchIBaTh, CPpaBHMBAThH "
JEHCTBUTEIIbHBIC YHCIa™.

BpINOJIHATH, coueTass YCTHbIE W MHCHbMEHHBIE MPUEMBI,
apupMeTyecKkre [JeiicTBUS C pPalMOHAIBHBIMU YHUCIIAMU;
HAXOJUTh 3HAYCHUS CTEIEHEW C LENbIMU IOKA3aTeIsIMU |
KOpHEH; BBIYMCJISITh 3HAUYEHUS YUCIIOBBIX BBIPAKEHUH.
[Monyyuts npeacTaBjeHHe O 3HAYMMOCTU JICHCTBUTEIIBHBIX
YHCEeJl B MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA.
AHaAJIM3UPOBATHL M [1eJaTh BBIBOJAbI (IOCJE€ COBMECTHOIO
aHA/IM3a) O TOYHOCTH TPHUOIMKEHUS NEHCTBUTEIHHOTO YHCIIA
MpU PELICHUH 3a]1a4.

Okpyrasite JEHCTBUTEIIBHBIE YHCIIA, BBINOJHATH NMPUKHIKY
pe3yibTaTa  BBIYMCIICHHMM, OLEHKY 3HA4eHWH  YHCIOBBIX
BBIPAKECHUIA.

3HaKOMHUTBHCS C UCTOPUEN Pa3BUTHS MATEMATHKH.

ynopsiaoumBaTb

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHus

C OIHOM
nepeMeHHOMI
(14 v)

Jluneitnoe ypaBHeHue. Pemnienue
yYpaBHEHUH, CBOJSAIIMXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOJISILIUXCS
K KBaJgpaTHbIM. buKBagpaTHble
YpaBHEHUSI.

*TIpumepsl pelieHuss ypaBHEHUU
TpeTbel U YETBEPTOM CTENEHEeu
pa3noKEeHUEM Ha MHOXKHUTEIH. ™

Pemenne poOHO-paliMOHAIBHBIX
YPaBHEHUM.
Pewrenne TEKCTOBBIX 3a1a4

OcBauBaTh, 3aNOMMHATHL W NPUMEHATH Trpaduyeckue
MeTOJbl IIPU PEIICHUU YypaBHEHUH, HEPABEHCTB U MX CHCTEM
(mpu  HEOOXOJAMMOCTH C OIIOPOM Ha QJITOPUTM y4eOHBIX
JIEHCTBHIA ).

Pacno3HaBaThb 1elbie U APpOOHBIE YpaBHEHUS.

PemaTh JMHeliHbIe W KBaJApaTHble YPaBHEHHs, YPaBHEHUS,
CBOJSIIMECS K HHUM, MPOCTEUIINE JpOOHO-pallMOHATIBHBIC
yYpaBHCHHSI.

IIpenyiaraTh BO3MOKHBIE CIIOCOOBI pElIeHHs] TEKCTOBBIX 3ajad,
00Cy’k1aTh HMX W Ppelmarb TEKCTOBbIE 3a/Jaud pa3HbIMU
crocobamu.

3HAKOMHTBCS ¢ HCTOPUEI Pa3BUTHS MATEMATUKH

bubmuoreka [JOK

https://m.edsoo.ru/7f419d08
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aNreOpandeckKiuM METOJIOM.

YpaBHeHus1

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(14 9)

JIuneliHOE ypaBHEHHME C JBYMs
[IEPEMEHHBIMU U €T0 rpauK.
Cucrema IBYX JIMHEHHBIX
YPaBHEHUH C JABYMS IE€pEMEHHBIMU
u e€ pemeHue. Pemenue cucrem
JBYX ypaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOEe, a JApyroe — BTOpPOH
CTETEeHH.

I'padmueckas MHTEpIpeTanus
CUCTEMBbl ypaBHEHUH C JABYMs
MIepEMEHHbBIMHU.

Pemrenne TEKCTOBBIX
anreOpandecKuM crocooom.

3a1a4

OcBanBaTh W NPUMEHSATH TPUEMBI PEIICHUS CHCTEMBI IBYX
JMHEHHBIX YPaBHEHUN C JBYMS MIEPEMEHHBIMHU M CHCTEMBI JBYX
yYpaBHEHHH, B KOTOPBIX OJJHO YpaBHEHHE HE SBJISIETCS JINHEHHBIM
(1o BU3yaJIbHOH OmOpE).

Hcnoab3oBaTh (PyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
JUIsL pellleHUs U UCCJIeI0BAHUS YPABHEHUN U CUCTEM.
AHATU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX anredpandyecKum
CIOCOOOM: MepPexXoaUuTh OT CJIOBECHON (OPMYIMPOBKH YCIOBUS
3329y K anreOpandecKoil MOJICNN MyTEM COCTABJICHHS CHCTEMBI
YpPaBHEHUM; pemaTh COCTABJICHHYIO CHUCTEMY YPaBHEHUN;
HHTEPNPETHPOBATH PE3YJIbTaT.

3HAKOMHMTBCS C HCTOPHEH Pa3BUTH MaTEMATUKU

bubmmoreka [{OK
https://m.edsoo.ru/7f419d08

YpaBHeHus

U HepaBeHCTBA.
HepaBencTBa
(16 v)

Yucnossie
CBOWCTBA.
JIuHeiiHble HEpaBEHCTBA C OJHOMU
MEPEMEHHOM U UX PEIICHUE.
CucTeMbl JTUHEHMHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U X PEUICHHUE.
KBanpartHble HepaBeHCTBA U HX
pelieHue.

I'padmyeckas UHTEpIIpEeTALH
HEPAaBEHCTB M CHUCTEM HEPABEHCTB
C IBYMSs IEPEMEHHBIMHU.

HCpaBCHCTBA H HX

Yurarb, 3anuchbiBaTh, IMOHHUMATb, HWHTEPNPETHPOBATH
HEPaBEHCTBA; UCIIOJIH30BATh CHMBOJIMKY M TEPMHUHOJIOTHIO.
BuInmoJIHATL TIpeoOpa3oBaHusi HEPABEHCTB, MCIOJIb30BATh IS
npeoOpa3oBaHUs CBOMCTBA YMCIIOBBIX HEPABCHCTB.
Pacno3naBaTh JIMHEMHBIE U KBaIPATHBIE HEPABEHCTBA.

Pemarr JMHEHHBIE  HEPABEHCTBA, CHUCTEMbl JIMHEHHBIX
HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIOIINX KBaIPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIAATH IOJTYYCHHbIC PEIICHUS.
HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM TMPSAMON, 3amMCchbIBATh PEIICHUE C IOMOIIBIO
CHMBOJIOB.

Pemarp KBaJpaTHbIE HEPABEHCTBA, HCHOJb3ys TIpaduueckue
MIPE/ICTABIICHHUS.

OcBanBaTh M MNPHUMEHSTh HEPABEHCTBA MpPU PEIICHHUU
pa3NMYHBIX 33/1a4, B TOM YUCJIE NPAKTUKO-OPUEHTUPOBAHHBIX.

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

DyHKUUH

KBagparuunas byHKIM, eé

Pacno3naBaTh BUJbI U3ydaeMbIX (QYHKIMN; HILTIOCTPUPOBATH

bu6mmoreka [JOK
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(16 ) rpadpuk U cBoiicTBa. [lapaboiia,|cxeMaTHYeCKH, 00BICHATHL PACIOJIOXKEHHE HA KoopauHaTHO¥ | https://m.edsoo.ru/7f419d08
KOOPJIMHATHI BEPIIMHBI MapaloJibl, | IIOCKOCTH TpadukoB GyHkuuil Buga: Y = kx, y = kx + b, , y
0Cbh CUMMETPHH TTapaboIbL. = ax?, y = axd,
Crenenubie yHKIIH Cly =x vy = K B 3aBmcumoctH ot 3mauenwit K03()(DUIIHEHTOB;
HATYpaJIbHBIMH TOKA3aTEeIsIMU 2 | X o

. OTIMCBHIBATh UX CBOKCTBA.

3, UX rpaguKu 1 CBOHCTBA, Pacno3HaBaTh KBaJIpaTH4HYIO QYHKIHIO IO GopMyIie

I'paduku ¢ynkumii: y = kx, y = L

X+ b, ,y=ady=ady= Hpnnonzln, NpuMepbl KBAJIPATUYHBIX 3aBUCHUMOCTEH U3

K peanbHOM KU3HH, HUUKH, TEOMETPUH.

VY = o BoIsiBJsITH 1 0000111aTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
Gyakmun Yy = ax? + bx + ¢ (npy  HEOOXOAMMOCTH ¢
HaIpPaBJIAIONIEH TOMOIIBIO).
Crpourts HM  H300paxaTh  CXeMaTHYeCKHM  Tpaduku
KBaJpaTUUHBIX QYHKIUH, 3aaHHBIX GOpMyIaMu BUaay = ax?,y
—ax?+(q, y=ax+p? y=at+bx+c (upu
HEOO0XOIUMOCTH C BU3YAJIbHOU OTIOPOH).
AHAIM3UPOBATL W NPUMEHATH CBOWCTBA H3YyYCHHBIX
GyHKUMA U1 MX TOCTPOEHHSA, B TOM 4YHCIE C TOMOIIbIO
U (POBBIX PECYPCOB.

Yucaosble ITonsTre 4quca0BOM | OcBauBaTh U MPUMEHNATh UHJCKCHbIE 0003HAUCHUS, CTPOUTH

MOCJIeI0BATEIbHOC |10CIIEJ0BATEIBHOCTH. peueBble BBICKa3bIBaHHWs C HCIOJIb30BAHUEM TEPMHHOJIOTHH,

™ 3ananue MOCIIEI0BATEILHOCTH | CBSI3aHHOM C IOHSTHEM TOCIIEI0BATEIBHOCTH.

(15 4) PEKYPPEHTHOM dhopmynoit U | AHaJM3upoBaTh GopMyldy N-TO WieHa MOCIeA0BATEIbLHOCTH
(dbopmyIoit N-ro 4ieHa. WIM  PEKYpPpPEHTHY0  (GOpMyly W  BBIYHCIATH  WICHbI
Apudmernueckas U |TIOCNIEIOBATENILHOCTEH,  3aJaHHBIX  3TUMH  (QopMylaMu. BuGnuotexa LIOK
reoMeTpuuecKas porpeccuu. | Y craHaBJIHBATh 3aKOHOMEPHOCTh B NOCTPOCHHHU | e/ eds00.ru/7f419d08
DopmyIbl n-ro YJieHa | [TOCJIeIOBATEIbHOCTH, €CJIM BBIITUCAHBI MEPBbIE HECKOJBKO €&
apudmernyeckoit U | 4ICHOB.
reoMeTpUYeCcKOi nporpeccuil, | PacmosHaBath  apupMETHYECKYlO U T'€OMETPUYECKYIO
CYMMBI NIEPBBIX N YIECHOB. IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3aJaHMUS.

*U306paxenue yieHoB | PemaTe 337auM ¢ Mcosib30BaHMEM (GopMya N-ro  4jeHa
apupMeTHIecKoi U |apuMeTHUeCKO M TIeoMEeTpUYecKOll Mporpeccuii, CyMMBI

58



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

F€OMETPUYECKOU IIpOrpeccuit
TOYKaMU Ha KOOPJIMHATHON
IIJIOCKOCTH.

JIMHENHBIN M HDKCIIOHEHUMATBbHBIN
pocCT.

CrnosxHble IPOLIEHTHL. ™

HEPBbIX N WICHOB C OMOPO Ha CIPABOYHYIO UH(POPMAIHIO.
*NU300paxkaTh WICHBl IIOCJIEN0OBATEIBHOCTH TOYKaMU HaA
KOOPJAUHATHOM TIIIOCKOCTH ™.

PaccmaTpuBaTh npuMepbl NpoleccOB U fIBJIEHHH U3
peabHOM  KU3HM,  WJUIIOCTPUPYIOIIME  M3MEHEHUE B
apru(METHUECKOW MPOTPECCHU, B TEOMETPUIECKON MPOTPECCHH;
*n300pakaTh COOTBETCTBYIOLME 3aBUCUMOCTH I'pauyecKu™.
Pemiate mnpocreiime 3aJa4yM, CBA3AaHHBIE C YHMCIIOBBIMH
MOCJIEZIOBATEIBHOCTSAMY, B TOM YHCJE 3aJauyd W3 pealbHOMN
JKU3HU  C  HCHOJb30BAaHMEM  LUQPPOBBIX  TEXHOJOTUH
(?7IeKTPOHHBIX TaOIHII, TPaUIECKOTO KAITBKYISATOPA U T.I1.).
*PemiaTh 3a7aud Ha CJIOXHbBIE MPOLEHTHI, B TOM YHCJE 3a7a4u
13 pealbHOM MPAKTUKH (C UCTOIb30BAHUEM KaJIbKYJIsITOpa). ™
3HAKOMMTBCS € HCTOPUEi Pa3BUTHS MATEMATUKH.

IToBTOpEHHUE,
00001IEeHME,
cucTeMaTH3aIMs
3HAHMH

(18 u)

Yucia W BbIYUCIEHHS] (3aIKCH,

CpaBHEHHUE, NEUCTBUS C
JNENCTBUTEIbHBIMU YHUCIIAMH,
yucioBas — NpsAMas;  MPOLEHTHI,
OTHOILEHHUS, MIPOTIOPLIUH;
OKpYIJICHHE, npuOIKEeHuE,
OLICHKA;  pEIIEHHE  TEKCTOBBIX
3a1a4 apudmeTryecKum
criocobom).

Anredpanyeckue BbIPasKeHU S
(mpeoOpa3oBaHue alreOpanyecKux
BBIpaKEHUH, JOITYCTUMBbIE
3HAYCHMS).

@yHknuu (MOCTPOEHUE, CBOMCTBA
M3YYEHHBIX GbyHKIH;

rpaduyeckoe pelieHue ypaBHEHH

OnepupoBaTh MNOHSITHSAMH: MHOXECTBO, IOJIMHOXECTBO,
omepanuy HaJ MHOXXECTBaMHU; HCHOJIb30BaTh Trpaduueckoe
IPEJICTAaBICHUE MHOXECTB JJIsl OMMCAHUS PEalbHbIX MPOLIECCOB
U SIBJICHMH, MpU pEHIeHHH 3aJad U3 JPYrux yueOHBIX
PEIMETOB.

AKTYyaJIu3MpoBaTh TEPMHMHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHbIE C YHCJAMH: HATYypaJIbHOE YHCIO, IPOCTOE H
COCTaBHOE 4HCJa, JEIMMOCTb HATypaJIbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1IEJI0€ YHUCIIO, MOIY/Ib YHKCIa, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHAApTHBIA BUI YuCia, apupMeTnyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATH 1ecTBUSI, CPAaBHUBATHL U YNOPSIA0YMBATH
yycla, MPeNCTaBIsATh 4YHCIAa HAa KOOPAWHATHOW MPSMOM,
OKpYTJIAATH  YMCJA; BBINOJHATH MNPUKHIKY M  OLEHKY
pe3yabpTaTa BHIYUCICHUH.

PemaTth TeKcTOBBIE 3a1a4H APHPMETUIECKUM CIIOCOOOM.
Pemiate mnpakTHyeckHue 3agauM, COICP)KALIUE IIPOLEHTHI,

bu6mmoreka [JOK
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U UX CUCTEM).

J0JIM, YacTH, BBIPAXKAIOUIUE 3aBUCUMOCTH: CKOPOCTb —
BpEMSI — pacCTOsHUE, IleHa — KOJIMYECTBO — CTOUMOCTb,
00BEM pabOTHl — BpeMsi — IPOU3BOJUTENILHOCTD TPYAA.
Pa30uparth peanbHbIC KU3HEHHbIE CUTyalluH, GopMyIupoOBaThH
UX Ha S3bIKE MaTeMaTUKH, HAXOAUTh pEIICHUE, MPUMEHSs
MaTeMaTUYECKU annapar, HHTEePNPEeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHSIMU: CTEIECHb C LEJNBIM IIOKA3aTeleM,
apumeTnyeckuit KBaJpaTHBIN KOpEHb, MHOT'OYJIEH,
anredpaudeckast 1poOb, TOXKIAECTBO.

BbINOJIHATL OCHOBHBIE [eWCTBHUS: BBIIOJIHATH PACYETHI II0
dbopmynam, TpeoOpa3oBHIBATH IIENbIE, APOOHO-pAIlMOHATBHBIC
BBIDQKCHUST ¥ BBIPAKECHHS C KOPHSIMH, pPEaTH30BHIBATH
pa3io’keHue MHOrodjeHa Ha MHOXWUTEIM, B TOM YHCIE C
WCIOJIb30BaHWEM (OpMyNl pa3HOCTH KBaJpaTOB M KBajpara
CYMMBI ¥ Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO MH(GOPMAIHIO);
HaxXOJUTh JIOMYCTHUMbIE 3HAYEHHS TMEPEMEHHBIX JUIs JIPOOHO-
palMOHANBHBIX BBIPAKEHUM, KOPHEH.

MopneaupoBaTh ¢ MOMOIIBIO (OPMYNl peajibHble IPOLECCHl U
SIBJICHUS.

OnepupoBaTh NMOHATUSIMH: QYHKIMS, rpaduK QYHKIUH, HYIH
GyHKIMHM, T[POMEXKYTKM 3HAKONOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEe U HAUMEHBIIIEe 3HAYCHUS
GyHKITUN.

AHa/IM3UPOBaTh, CPaBHUBATh, O0OCYKIaThb  CBOICTBa
byHKIMIA, cTPOUTH UX IpadUKH.

OnepupoBaTh NOHATHAMM: IpsMas IPONOPLUOHAIBHOCT,
oOpaTHasi ~ MPONOPIHHOHANBHOCTh,  JIMHEWHas  (QYHKIHS,
KBajpaTuyHas QyHKIHs, mapadoia, runepooa.

Hcnonb3oBath rpagukud I ONPENEICHHUS  CBOMWCTB,
IPOIIECCOB M 3aBHCUMOCTEH, JUId pelleHHs 3ajad U3 Jpyrux
y4eOHBIX NPEAMETOB M peabHOM JKU3HU; MOJEIHPOBATH C
MOMOIIBIO TPaMKOB peasbHbIE MPOLECCH U SABICHHUS.
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Bbipaxkath ¢popmyiaMu 3aBUCUMOCTH MEXAY BEIIMYMHAMU.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPHUSA» (IIO TOAAM OBYYEHUA)

7 kaacc (He MeHee 68 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE conepxaHue

OcHOBHbBIE BU/IbI AeSITEJIbHOCTH 00YYAOIIMXCH

JaekTpoHHble (HUGpoBbIe)
o0pa3oBaTe/ibHbIE pecypcChl

4acoB)

IIpocreiimme [Ipocreitmme reomerpuueckue | @opMyJTHPOBaTHL OCHOBHBIC MIOHATHS U ONIPEIEIICHHUS.
reoMeTpuyeckne |OOBEKTHI: TOYKU, NpsAMbIE, Tyud U |Pacmo3dHaBaTh  W3Y4YE€HHbIE  TeOMeTpuYeckue  (Urypsl,
(urypsi yIJIbl, MHOTOYTOJIBHUK, JIOMaHasl. |OMpeNessiTb HMX B3aUMHOE pPAacCIOJIOKEHUE, BBINOJHATH
U MX CBOMCTBA. CMexHbIe U BEPTUKAJIbHBIC YTJIbl. [4epTEX MO YCIOBHIO 33Ja4l (C HCIOJB30BAaHHUEM CMBICIOBOI
HN3mepenue PaGora c MIPOCTEUIIINMH | OTIOPHI: HABOJSIIME BOMPOCHl W/WJIM AITOpUTMAa Y4eOHBIX
reoMeTPpUMYECKHX |YEpPTEKAMMU. JIEHCTBH ).

BeJIMYMH N3mepenune nuHEHBIX U yriaoBeiX | [IpoBoguTh IpocTENINE MOCTPOCHUS C IOMOIIBIO HUPKYJIA U

(14 9)

BCJIIMYXH, BBIYUCICHUC OTPE3KOB U

yTJIOB.
[lepumerp u mnomanp ¢uryp,
COCTaBIICHHBIX u3
MPSIMOYTOJIbHUKOB.

JINHCHKH.

HN3mepaATH JIMHEWHBIE U YIJIOBBIE BEJIIMUMHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX 0OBEKTOB.

Onpeaensitb «Ha TIJa3» pa3Mepbl pealbHBIX OOBEKTOB,
NMPOBOAUTH I'PYOYIO OLIEHKY UX Pa3MEpPOB.

PemiaTp 3a7auu Ha BBIYMCIIEHHWE UIMH OTPE3KOB U BEIMYUH
VTJIOB.

PemaTh 3a1auu Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPHUECKUX

bu6mmoreka [JOK
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buryp.

IIpoBoauTh KIACCH(PHUKALNIO YTIOB, BBIYUCIAATH JHHECHHBIC U
YIJIOBBIE BEJIWYUHBI, MPOBOAUTH HECJOKHBbIE HEOOXOAUMBbIE
JI0Ka3aTeNbHbIE PACCYXKICHHUS.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS FreOMeTPHH.

TpeyroabHuku
(22 v)

[loHsiTHE O paBHBIX TPEYTrOJIbHUKAX
U TEpBUYHBIE MPEACTABICHUS O
paBHBIX (KOHTPYIHTHBIX) (purypax.
Tpu IIpU3HaKa paBeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3naku
MPSIMOYTOJIBHBIX ~ TPEYrOJIbHUKOB.
CBOYCTBO MeIUaHbl
MPSIMOYTOJIBHOTO TPEYTrOJIbHHKA.
PaBHOGenpeHHbIE u
PaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.
[Tpusnaku u CBOICTBA
paBHOOEIPEHHOTO TPEYrOJbHUKA.
[TpoTus OombITIeH CTOPOHBI
TPEYroJIbHUKA JIEKHUT  OOJbLINIA
YTOJI.
[Ipocreitmme
TEOMETPHH.
TPEYTrOJIbHUKA.
JTIOMaHON*.
[IpsAMOYronapHBIA TPEYrOJBHUK C
yriom B 30°.

IlepBrie HOHATHS 0
JIOKa3aTeJIbCTBAX B TEOMETPUHU.

paBeHCTBa

HEpaBeHCTBa B
*HepaBeHCTBO
HepasenctBo

Pacno3HaBaTh Napbl pPaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yeprexax (C yka3aHHEM NPU3HAKOB) NMPHU HEOOXOIUMOCTH C
BHU3YyaJIbHON OTIOPOM.

BbiBoguts  cinenctBus  (paBEHCTB
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opmyIUpOBaThH OTIpe/IeNICHUSI: OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHEIO TPEYrOJbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MeMaHbl TPEYroJbHUKA; CEPEAWHHOTO MepHeHAUKYIsIpa
OTpe3Ka; NepUMeTpa TPEyroJibHUKAa MpU HEOOXOJUMOCTU C
OIOPOI Ha AJITOPUTM IpaBUIIA.

®opmyaupoBaTh CBOICTBA M NpPHU3HAKK PaBHOOEAPEHHOIO
TPEYroJIbHUKA.

CTpouTh 4epTeXH, pemiaTh 3a4a4M C MOMOIIBIO HAX0XKACHHUS
PaBHBIX TPEYTOJILHUKOB.

[IpumeHATH IIPU3HAKU paBeHCTBA  MPSAMOYTOJIbHBIX
TPEYroJIbHUKOB B 3ajayax (C MCIOJIb30BAHUEM CMBICIOBOM
ONOPBI: HABOJIIME BOMPOCH W/MIM aIropuIMa y4eOHBIX
JIEHCTBH ).

Hcnoan3oBate 1U(DPOBBIE PECYPChI
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMUTBCS € HCTOPUEH Pa3BUTHSI TE€OMETPHH.

COOTBECTCTBYIOIIUX

ISl HCCJIe0BaHus

bu6mmoreka [IOK
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IMapanjejabHble

HapaJ'IJ'IGJ'ILHLIe IpsIMBbIC, ux

@®opMy/IMpOBATHL  NOHATHE  MAPALICIBHBIX  NPSAMBIX,
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npsmMbie, CcyMMa corctBa. Hakpecrt  nexamue, | HAXOAMTH IIPAKTUYECKUE IPUMEPBL. https://m.edsoo.ru/7f415e2e
yIJ10B COOTBETCTBEHHBIE u|3yuaTh CBOHCTBa YrioB, 00Opa30BaHHBIX NPH IEPECEUCHUU
TPeyrojbHUKA OJIHOCTOPOHHUE YIJIBI | TAPAJUIETBHBIX MPSMBIX CEKYILEn
(14 v) (o6paszoBannbie mpu nepeceueHud | [IpoBoauTh noKa3arejsbcTBa. PDOpMYyJIHpPOBATH TeOpeMy
MapajuieIbHbIX MPSMBIX CEKYIEH). |TapajUIeIbHOCTH — JIByX HOPSMBIX C  TIOMOIIBIO  YIJIOB,
[Ipu3Hak nmapayieIbHOCTH MPSMBIX |0OPAa30BaHHBIX IPU IEPECEYCHUU OTUX TMPSMBIX TpPEThbeu
4yepe3 PaBEHCTBO PACCTOSHUN OT | IPSMOM.
TOYEK OJHOM MPSIMOMl 110 BTOPOU | BBIUMCAATHL CYMMY YIJIOB TPEYTrOJbHUKA U MHOTOYTOJIbHHKA.
MIPSIMOM. Haxoauth unciaoBble M OyKBEHHbIE 3HAYEHHUsI YIJIOB B
Cymma yrioB TpeyrojbHUKa U |T€OMETPUYECKHX 3ajauyax C UCIOJIb30BAHUEM TEOPEM O CyMMeE
MHOTOYTOJIbHUKA. YTJI0B TPEYrOJIbHUKA U MHOTOYTOJIbHHKA.
Bremraue yribr TpeyrojibHUKa 3HAKOMHUTBCSI C HCTOPHUEil PAa3BUTHS T€OMETPHH.
Okpy:KHOCTH OKpyXHOCTB, XOpAbl U JUAMETPEL | DOpMYJIMPOBATH  ONpededeHHsA.  OKPYKHOCTH, XOPJbI,
U KpYT. ux cBoiictBa. KacarenpHass K|aumamerpa W KacaTedbHOM K OKpykHOCTH. H3y4yaTh uX
I'eomerpuyeckne |OKPYKHOCTH. OKpy»XHOCTB, | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
MOCTPOEHUS BnucanHas B yroy. *[lonstue o|MHceenoBaTh, B TOM YKCIIE HCMOJIB3Ys IIHPPOBBIE pecypehl:
(14 4) I'MT, npumenenwe B 3amayax.|OKPYKHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKpPYXHOCTH,
buccekTtpyca W cepeauHHBIN | BHUCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX

TIEPIEeHIUKYIIAP
reOMETPUUECKHE MeCTa TOYEeK™.

KakKk

OKpYy)XHOCThb, OIMCaHHAs OKOJIO
TPEYroJIbHUKA. Broucannas B
TPEYroJIbHUK OKPYKHOCTb.
[Ipocreitmme 3a71a4u Ha
MMOCTPOCHHE.

*Ucnoab3oBath Metoa ['MT ama nokasatenbcTBa TEOPEM O
MePECCUCHNH OMCCEKTPHUC YIJIOB TPEYTrOJIbHUKA U CEPEIUHHBIX
NEPIEHANKYIIPOB K CTOPOHAM TPEYrOJIbHUKA C TIOMOIIBIO
I'MT.*

OBiageBaT, NOHATHAMM  BIOHCAHHOM W OMNMCAHHOM
OKPY)XKHOCTEH TpEyrojbHHKA, HAXOAUTh IIEHTPHl 3THUX
OKPY>KHOCTEH C OMOPOii Ha AITOPUTM MpaBUJIA.

PemiaTh OCHOBHBIE 3a/1a4¥ HA TOCTPOEHHE: YIJjia, PaBHOTO
JAHHOMY; CEPEeIMHHOTO MEepIeHINKYIsIpa AaHHOTO OTPE3Ka;
PSIMOH, OpOXOJAIIel  4Yepe3  JaHHYI  TOYKYy H
NEPIEeHIUKYISAPHON JaHHOW MPSIMOM; OMCCEKTPUCHI JAHHOTO
yria; TPEYrolbHUKOB MO pA3IMYHBIM JJEMEHTaM MpH
HEO0OXOIMMOCTH C HAMPABISIONICH MOMOIIIBIO.

bu6mmoreka [IOK
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3HAKOMHTBCS € HCTOPUEH Pa3BUTHS FEOMETPHUH.

IMoBTOpEHUE,
00001IEHNE
3HAHMH
44)

[ToBTOpEHUE u 000011eHNe
OCHOBHBIX IIOHATHM | METOO0B
Kypca 7 Kiacca.

Pemarn 3aJa4Yd Ha IIOBTOPCHUC, HWIUIIOCTPUPYIOLIHUEC CBA3U
MCXKAY pa3JInYHbIMU YaCTAMHU Kypca.

bu6mmorexa [IOK
https://m.edsoo.ru/7f415e2¢

8 kiacc (He meHee 68 u)

DJIeKTPOHHbIE
Ha3Banmue (undposbie)
pasaesa (TeMbl)
Kypea (anc:io OcHOBHOE coJepKaHHe OcHOBHBbIE BU/IbI 1eSITETbHOCTH 00YYAIOLIUXCS o0pa3oBaTejbHbIe
4acoB) pecypcbl
Yerpipéxyroannuk |[lapannenorpamMm, ero npusHaku u|H300paxkaTh M HAXOAUTh HA YEPTEKaxX YETHIPEXYTOJbHUKHU
/| CBOIICTBA. YactHeie CJIydau | pa3HbIX BUJIOB M MX 3JIEMEHTHI.
(12 ) rapajuieJIorpaMMoB DopMyTHpPOBATH onpeaeaeHus : napajuiesiorpamma,
(TIpsIMOYTOJIBHUK, pOMO, KBaApar), | MpsSMOYrojibHUKA, pomOa, KBaapaTa, Tpamnely, pPaBHOOOKOU
UX MPU3HAKH U CBOMcTBa. Tparenus. | Tpanenuu, IpsiMOyroiabHOM Tparenuu.
PaBHOOOKass u  mpsMoyrosibHas | Mcnmoib30BaTh NP pellieHNnd MPOCTEeHIMX 32124 IPU3HAKY U
Tparenuu. CBOWCTBA:  MapajuiesiorpamMma, MpSIMOYrojibHHKa, pomOa,| bubmmoreka LHJOK

*¥YnBoenue Menuanbl. LleHTpanpHas
CUMMeETpUS™

KBaJjpaTa, TpaleluH, PaBHOOOKOM Tpamenuu, NpsMOYToJIbHOM
TparenuHu.

IIpuMeHsATH MeTOA YIBOCHHA MEIUaHbI
OINOPOM Ha aJITOPUTM MpaBHJIA.
Hcnoan3oBaTh 1U(POBBIE peCypChl Ul UCCIIEA0BAHUS CBOUCTB
U3y4aeMbIX QUryp.

3HAKOMMTHCA C UCTOPUEN pa3BUTHS FreOMeTPHH.

TPEYrojJbHUKa C

https://m.edsoo.ru/7f417e18

Teopema daseca

*Teopema aneca u TeopemMa o

HpOBO]_II/ITI) MNOCTPOCHUA C IIOMOLIBIO IHUPKYIA H JIMHEHKU C

bu6mmoreka [JOK
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1 Teopema o MPOTOPIIHOHAIIBHBIX OTPE3Kax.* ucrosib3oBanne  teopemMbl  Pameca m Teopembl o] https:/m.edsoo.ru/7f417e18
nponopuuoHagbn |CpeaHss JIMHUS — TPEYroJbHHKA. | IPOIOPLUUOHATBHBIX OTpe3Kax, CTPOUTH 4eTBEPTHIN
BIX OTPe3Kax, Tpaneuus, e€ cpeaHss TNHUS. NPOTIOPIMOHATIBHBI  OTPE30K C ONOpOM Ha 3PUTEIBHYIO
noja00HbIE *TIponoprmoHaIbHBIE OTPE3KH, | HATJISTHOCTb.
TPEYroJbHUKH MIOCTPOCHHE yerBEéproro | Haxoaurh 1ogo0HBIE TPEYroJbHUKH HAa TOTOBBIX YEpTEKax C
(15 v) MPONOPLUOHAIBHOTO OTPE3KA. YKa3aHUEM COOTBETCTBYIOIIMX MPHU3HAKOB TOM00MS mpu
CaoiicTBa LIEHTpa Mmacc B | HEOOXOAMMOCTH C BU3yaJbHON OTIOPOH.
TPEYroJIbHUKE. PemaTth 3agaum Ha 10JOOHBIE TPEYTrOJHEHUKUA C TOMOIIBIO
[lomoOHble  TpeyrosbHUKW. TpH|CaMOCTOSTENBHOTO TIOCTPOSHHSI HYEepPTeKEH W HAXOXKICHUS
IIpU3HaKa no00ust | IOIOOHBIX ~ TPEYroJIbHUKOB  TpU  HEOOXOAMMOCTH €
TPEYrOJIbHUKOB™. [IpakTrueckoe | HanpaBJISIFOIEN TTOMOIIBIO.
MIPUMCHCHHE. IIpoBoauTH 10KA3aTEJHLCTBA C HCIOJIb30BAaHHMEM MPHU3HAKOB
Mo00WsT HECIOKHBIX TEeOMETPHYECKHX 3a/Jad C OMOpod Ha
QITOPUTM Y4eOHBIX AEHCTBUM.
I[pumeHSTH MIOJTy9EeHHBIC 3HAHUS pu pelIeHun
T€OMETPUIECKUX U TMPAKTHUECKUX 3aJ7ad MPU HEOOXOAMMOCTH C
HaIpaBJISAIONICH TOMOIIBIO.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPHUH.
Inomans. [Tonsitne 06  obmel  Teopuu |OBJaaaeBaTh TNEPBHYHBLIMH MNpeACTABJIeHUsIMH 00 oOmiei
Haxoxnenue TUTOIIA/IH. Teopun  TUomamd  (Mepsl), ¢GopMyJHpOBATH  CBOICTBA
nJiomanaei dopmyisl L TJIOLIA/I | TUTOIIA M, BBISICHATH UX HATJISAHBINA CMBICI.
TPeyroJbHUKOB TpeyrojbHuKa, mapamierorpamma. | [IpumeHsts dhopMyIb IoUaau napasuiesorpamMmma,
¥ MHOTOYTOJIbHBIX | *OTHOIIEHNE IUIOIIA/ieH | TPEYroJibHUKA, Tpamelud C ONOpOd Ha  CIPABOYHYIO
¢uryp. [liiomaan | TpeyroabHUKOB c o01mM | nH(QOpMAaLIHIO. BuGnuotexa LIOK

NnoA00HBIX puryp
(14 a)

OCHOBAHHUEM WJIH OOIIEN BBHICOTOM.
Bruucnenne 1wiomaned CIOXKHBIX
¢buryp depe3 pazOueHHe HA YaCTU U
JOCTpOeHUe. ™

[Tnomamm ¢uryp Ha KiIeT4aTOU
Oymare.
IImomamu MO J0OHBIX dburyp.

IpumensaTh GOPMyIBI TUIOMIAANA BBITYKIOTO YETHIPEXYTOJIbHUKA
4yepe3 AUaroHaIv ¥ yroJl MeX/ly HUIMHU ¢ ONIOPO Ha CITPABOYHYIO
nHpopMaIuio.

Haxomute momanu ¢uryp, u300paxEHHBIX Ha KIETY4aTOMN
Oymare, HCIOJIb30BaTh pa30MEHUE HA YACTH U JOCTPOCHHE.
Pa3ouparp mnpuMepbl HCIOJIB30BAaHUS  BCIIOMOTaTelbHOM
TUTOMIA/IN IS PEIICHUSI TEOMETPUUYECKUX 3a/1a4.

https://m.edsoo.ru/7f417e18
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Brruncnenue 1oiomanei. 3amadd ¢

Haxonutrh 1uiomaau mogoOHBIX ¢uUryp C Omopoil Ha

MIPaKTUYECKUM COJIepKaHUEM. | CIIPAaBOYHYIO HH(POPMALIHUIO.
*Pemenne 3amad ¢ IOMOLIBIO | BBIYMCAATH IIOIAAH PA3IMYHBIX MHOTOYIOJIbHBIX (PUTYP.
MeToJa BCcrioMoraTesibHOM | Pemnath 3agaum Ha IUIOINAAb C NMPAKTUYECKUM COJAEPKAHHUEM
IIoLaan. IIOCJIE COBMECTHOI'O aHAJIN3A.
Teopema Teopema [Mudaropa, e¢| DopmynupoBate Teopemy Iludaropa, mcmoab3oBaTh €€ B
IIudgaropa n JI0Ka3aTeIbCTBO W MPUMEHEHUE. | IPAKTUYECKUX BBIUMCICHUSIX.
HayaJja Ob6patHas Teopema [Iudaropa. Bnagers MOHATHUSAMH TPUTOHOMETPHUUECKUX (PYHKIMI OCTpOro
TPUTOHOMETPUH Onpenenenre TPUTOHOMETPUUYECKUX |yTIa, MPOBEPATH UX KOPPEKTHOCTD.
(10 v) byHKINNA OCTpOTO yria, | BeiBoauthb TPUTOHOMETPUUECKHE COOTHOIIICHUS B
TPUTOHOMETPUYECKUE COOTHOLIEHUS | IPSIMOYTOJIBHOM TPEYrOJBHUKE C ONOPOM Ha CIPABOYHYHO
B TMPSMOYTOJBHOM TpEYrojbHUKE. | HH(OpMaLHIO.
OcHoBHOE TpuroHomerpuudeckoe | MccienoBarn COOTHOILIEHUS ~ MEXJAy  CTOpOHaMH B
TOXIECTBO. NPAMOYTOIIBHBIX TPEYTOIBHMKAX C YrIaMH B 45° u 45° 30° n Bu6mmorexa 1[OK
CooTHOIIEHHUST MEXy CTOpOoHaMH B|60° ¢ HaNpaBJISIIOLIEH TOMOIIBIO. https://m.edsoo.ru/7f417e18
NPSIMOYTOJIbHBIX TpeyronbHUukax c|HMcmoab3oBate  (GOpMynbl  HpHUBEICHMS M OCHOBHOE
yriaamu B 45° u 45°; 30° u 60°. TPUTOHOMETPUUYECKOE TOKIECTBO JJISI HAXOXKICHUS
COOTHOIIEHUH  MEXKIy TPUIOHOMETPUYECKUMH  (DYHKIUAMU
Pa3sIUYHBIX OCTPBIX YIVIOB C ONOPOM Ha CIPaBOYHYIO
nHpopMaIuio.
I[IpuMeHATHh TOJNYYCHHBIC 3HAHMS M YMEHHUS IIPU PELICHUU
IPaKTUYECKUX 3a7ad (Mpd HEOOXOJUMOCTH C OHNOpOH Ha
QJITOPUTM IIPaBUIIA).
3HAKOMHUTBCS C HCTOPHEI Pa3BUTHUS T€OMETPHUH.
Yrasl B BnucanHble M LEHTpalIbHBIE YIUIBL, | DOPMYJIHPOBATH OCHOBHBIE OIIPENIEICHMS, CBS3aHHBIE C
OKPY’KHOCTH. YroJl MEXIy KacaTeJIbHOM U XOpJOH. |yriiaMu B Kpyre (BIMCaHHBIN YToJl, EHTPpaJIbHbIN yroJl).
Bnucannbie Vbl MeXIy XOpJaMu U cekymumu. | HaxoauTs BOHCaHHBIC YIJIbI, OMHMpAolIdecs Ha OIHY Ayry,| bubmmorexa IIOK
U ONMCAHHbIE Bnucanunsie u OINMCAHHbIE | BHIMHCJATD YIJIbl C ITOMOIIBIO TEOPEMbI O BIMCAHHBIX yruax, | https://m.edsoo.ru/7f417e18
YeThIPEXYTroJbHUK |YETBIPEXYTONIbHUKHU, UX MPU3HAKK U |TEOPEMBI O BIMCAHHOM YETBIPEXYIOJIBHUKE, TEOPEMBI O
U. CBOJCTBA. IIpumenenne ATUX | IEHTPAJILHOM YTJIe PH HEOOXOMMOCTH C BU3yallbHOI OMOPOH.
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KacarenbHbie CBOIICTB pu pemennuu | MUccenoBaThb, B TOM YUCIIE C MOMOIIBIO HU(POBBIX PECYpPCOB,

K OKPYKHOCTH. r€OMETPUYECKUX 3a1a4. BIIUCAHHBIE U OINHCAHHBIE YETBHIPEXYTOJILHUKH, BBIBOAUTH HX

Kacanmue B3anmHOEe  pacnoyiokeHWE  JIBYX | CBOMCTBA U MPU3HAKH MOCJIE COBMECTHOIO aHAJIU3a.

OKpY KHOCTeH OKPYXHOCTEH. Kacanue | Ucnosib30BaTh 3TH CBOMCTBA M IPU3HAKU MIPH PEIICHUH 3a1a4.

(13 v) OKPY>KHOCTEH.

IloBTOpEHue, IloBTOpeHne OCHOBHBIX MOHATUN U |Pemarh 3agauyMm Ha INOBTOPEHHE, WIUIFOCTPUPYIOLIME CBS3U

00001meHne METO/IOB KypcoB 7 M & KIJAcCOB, |MEXIy pa3INuYHbIMU YacTIMHU Kypca. bubnuorexa [JOK
3HAHUI 0000111eH1E 3HAHUI. https://m.edsoo.ru/7f417e18
(4 1)

9 kaacc (He meHee 68 4)

JJIeKTPOHHbIE
Ha3sBanmue
(undgposbie)
pasnaesa (TeMbl)
Kypea (aneio OcHOBHOE coiep:KaHue OcHOBHBIE BH/bI AeSITEJIbHOCTH 00YYAO M XCS oOpa3oBaTe/ibHbIE
4acos) pecypcsbl
Tpuronomerpusi. |OnpenencHue TPUTOHOMETPUYECKUX | DOPMYJIHPOBATH ONpedeJeHUs1 TPUTOHOMETPUUECKHUX
Teopembl ¢byukuit yriaos ot 0° qo 180°. Kocunyce u|QyHKIUI TynbIX U OPSIMBIX YTJIOB C BU3YaJlbHOM OMOPOI.
KOCHHYCOB U CHUHYC MpsMOTO U Tymoro yria. Teopema|@opMyaupoBaTh TEOpEMY KOCMHYCOB M TEOPEMY CHHYCOB
CHHYCOB. KOCHHYCOB. (O6o006mEnHasT) Teopema | (¢ paarycoM OTTMCAHHOW OKPY>KHOCTH).
Pemenne CUHYyCOB  (C  paauycoM  oOmucaHHOM | Pemiarh TPEyroJbHUKU C OTMOPOW HA AITOPUTM yUEOHBIX
TPeYrojbHUKOB OKpYXHOCTH). HaxoxaeHue AuH CTOPOH U | JeHCTBHIA. bubnnoreka [JOK

(16 9)

BEJIMYUH YIJIOB TPEYrOJbHUKOB.
dopmyna IUIOIIAAM TPEYrOJIbHUKA 4Yepe3
JIBE CTOPOHBI U YrOJI MEXAYy HUMH.
dopMmyna IMIOMAAM  YETHIPEXYroJbHUKA
4yepes3 ero JUaroHajl U yroj MEXy HUMHU.
[IpakTHyeckoe MNPUMEHEHHE JOKa3aHHBIX

Pemats NpaKTHYIEeCKUuEe 3aJa4Yu, CBOAAIIUECH K
HaX0KACHUI0 PA3JIMIHBIX 3JIEMCHTOB TPEYroJbHHUKA.

https://m.edsoo.ru/7f41al2c
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TEOPEM.

IIpeo6paszoBanmne |*[lonsTue o mpeoOpa3oBaHUH MOIO00US. OcBauBaTh  TOHsSITME  TPeoOpa3oBaHUs  MOAOOWS.
noxoous. CooTBeTCTBEHHBIE 3JIEMEHTHl 10A00HBIX | McciienoBaTh OTHOIIEHHE JTHMHEHHBIX 3JIEMEHTOB (UTYp
Metpuyieckne ¢buryp. npu 1npeoOpasoBanuu T1on00us. HaxoauTs mpuMeps!
COOTHOIIIEHUS B Teopema 0 MpOU3BEACHUH OTPE3KOB XOPI, | TOJAO00MS B OKPYXKAIOIIEH JEHCTBUTEILHOCTH.
OKPY’KHOCTH TeOpeMa O  TPOU3BEACHHH  OTPE3KOB|*BBIBOAMTHL  METpUYECKHE  COOTHOIIeHHs — Mexay| bmbmmoreka [IOK
(10 v) CEKYIINX, Teopema 0 KBajJpaTe | OTpe3KaMU  XOpJ, CEKyIlUX H  KacaTelabHbIX ¢/ https://m.edsoo.ru/7f41al2c
KacaTeJbHOM. HpI/IMeHCHI/Ie B PCHICHUU | UCITIOJIB30BaHUEM BITMCaHHBIX YIrJjoB u 1'[0]106HI>IX
reOMETPUYECKUX 3a1a4.™ TPEYTOIbHUKOB.
Pemarpb reoMerpuueckue 3agadyd M 3aJadyd U3 PEeATbHOMN
JKHU3HHU C UCIIOJIB30BAHUEM HOJIO6HI)IX TpeyFOHBHI/IKOB.*
BekTopbi Omnpenenenne  BEKTOpOB, cinokeHne W |Mcnmoab3oBaTh BEKTOPBl KaK HAIPABICHHBIE OTPE3KH,
(12 v) Pa3HOCTh BEKTOPOB, YMHOKEHUE BEKTOPA HAa | MCCJIEIOBATh ~ TEOMETPUYECKHI  (mepemelrieHue)
YHCIIO. ¢uznyeckuil (cuiia) CMBICIBI BEKTOPOB C OMNOpPOHM Ha
@U3NYECKUH W TEeOMETPUYECKUN CMBICI | BOIIPOCHBIM TJIaH.
BEKTOPOB. 3HaTh omnpeaesieHHss CYMMbl W Pa3sHOCTH BEKTOPOB,
Paznoxenne BEKTOpPA o JBYM [ YMHOKEHHsSI ~ BEKTOpa  Ha  4YHMCIIO,  HCCJIe0BaTh
HEKOJIJTMHEAPHBIM BeKTOopaM. KoopauHaThl | TeOMETpUUSCKHI M PU3MUECKHI CMBICIBI TUX OTIepaIni.
BEKTODA. PemaTh reomeTpHuYecKHe 3a7aud C HCIOJIb30BAHHEM Bu6muorexa [IOK
CkansipHO€ TPOU3BEJICHUE BEKTOPOB, €ro |BEKTOPOB. https://m.edsoo.ru/7f41a12¢
MIPUMEHEHHE [UI HaxOoXJeHUus JUIMH U |PackiaaapiBaTh BEKTOpP 1O JBYM HEKOJUIMHEAPHBIM
YIJIOB. BEKTOPAM.
Peurenue 3aga4u ¢ moOMOIIBIO BEKTOPOB. Hcnonb30BaTh CKASIPHOE TMPOU3BEIACHUE BEKTOPOB,
[IpuMeHeHre BEKTOPOB I PEIICHUS 3a7a4 | BBIBOAMTH €r0 OCHOBHbIE CBOMCTBA.
KMHEMAaTUKH U MEXaHUKH. BouruucasTh CyMMY, pa3HOCTh u CKaJISIpHOE
IIPOU3BEJIEHNE BEKTOPOB B KOOPIUHATAX.
IIpuMeHSITh CKaJsipHOE MPOU3BEACHHUE IJI HAXOXKICHUS
JUIVH U YTJIOB.
JexapToBbl JlekapToBbl ~ KOOpAMHATHI ~ ToueKk  Ha|OcBamBaTh  TOHATHE  TpPsAMOYyrojbHOW  cucteMbl| bubmmuorexka [JOK
KOOPAMHATHI HA | [UIOCKOCTH. KOOPAUHAT, NEKAPTOBBLIX KOOPAUHAT TOUYKH. https://m.edsoo.ru/7f41al2c
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IIOCKOCTH *YpaBHeHue IPSIMOMN. ™ VYrnosoii| UccienoBaTs ypaBHEHHE IPSIMOM U OKPY)KHOCTH C
9 v) KO3(h(UIIMEHT, TaHTeHC yrila HAKJIOHA, | OMOPOi Ha BOTPOCHBIH TUIaH.
napajulefibHble M NepHeHAUuKyispHble | Haxoquth 1LeHTp W paauyc OKpY)KHOCTH 10 €€
HpsIMBIE. YPaBHEHHUIO.
VYpaBHenue OkpyxkHocTH. Haxoxxnenue|Pemars 3agaum Ha HaxOXXICHHE TOYEK IIEPECEYCHUS
KOOpJMHAT TOYEK IepeceyeHMsI | IPSIMBIX U OKPYXHOCTEN € IOMOILBbIO METOAa KOOPAMHAT.
OKPY>KHOCTH U NPSMOH. Hcnoan3oBarh  CBOMCcTBAa  yriioBoro kodh¢uimenra
Merton ~ koopAMHAT ~ TpU  PELIEHUH |[IPSIMOM TpU  peUleHUuM 3a4ad, s OIpeAeTeHHs
reOMETPUUECKUX 3a/1a4. PacmoJIOKEHUs PSIMOH.
Ucnonb3oBanue Merona koopauHar B|IIpuMeHSITH KOOPIMHATHI IPU PELICHUH F€OMETPUUECKUX
MPaKTUYECKUX 3a7auax U MPAaKTUYECKUX 3a7ay, JUIsl MOCTPOCHUSI MaTEMaTUUECKUX
MOJIEJIEH peabHBIX 3a/1a4 («METO KOOPIAMHATY).
IMoan3oBaThest Ui TMOCTPOEHHST M HMCCIETOBAaHUM
M(POBBIMU peCypcamu.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS F'€OMETPUH
IIpaBuabHbIe IIpaBunbHbIE MHOTOYTOJIbHUKH, | DOpMy/JIHPOBATH OIIpeJcIICHUE IIPaBUJIBHBIX
MHOIOYIrOJIbHUKH. |BBIYUCIICHUE WX OJIEMEHTOB. UMCIO 7 W |MHOTIOYTOJIbHMKOB, HAXOAMTHL HX 3JICMCHTHI.
Juna JUINHA  OKPYKHOCTH. Jmuua  gyru|Iloab3oBaThesi  NMOHATHEM  JUIMHBL  OKPY’KHOCTH,

OKPY’KHOCTH U
IJI0IIAb KPyra.
Boruncienune
IJIomAaaen

84)

OKpYyXHOCTH. Pagnannas Mepa yria.
[Tmomanp Kpyra u €ro 3J1eMEHTOB (CEKTOpa
M CEerMeHTa). BpIYMCiIeHHEe TUIONIAACH
(buryp, BKIFOYAIOIINX AIEMEHTBI KpyTa.

BBEACHHBIM C IOMOIIBIO MPABWIBHBIX MHOTOYTOJIbHUKOB,
onpeeasiTh YHCIO 7T, JJIUHY AYTM U PaJUAHHYIO MEpy
yriia mo oopasiy.

IIpoBoauTh mepexoa OT paAuaHHOM Mepbl yria K
rpaaycHO 1 HA00OPOT MO BU3YaJIbHOM OIODE.
OmnpeneasaTs II0IIAAb Kpyra.

BoiBoauTth ¢opmysibl (B IpagycHON M paguaHHON Mepe)
JUISL JUIAH YT, TIOIIA/Ie CEKTOPOB U CETMEHTOB € OMIOPO
Ha BOIIPOCHBIN IJIaH.

BoruncasaTy miomaan QUryp, BKIIOYAIOMINX 3JIEMEHTHI
OKpY)XHOCTH (Kpyra) C ONOpPOH Ha CIOPaBOYHYIO
UH(OPMALIHIO.

HaxoauTh miioniaam B 3aadax peabHOU XKU3HHU.

bu6mmoreka [JOK

https://m.edsoo.ru/7f41al2c
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JABu:xeHus *TloHsATHE O IBM)KEHUH IIIIOCKOCTH. Pa3oupars npuMepsl, WUIIOCTPUPYIOIIME  ITOHATHS
IVIOCKOCTH [lapannenbHblii  mepeHoc, TOBOPOT M| ABUXKEHUS, LIEHTPOB U OCEH CUMMETPHUHU.
(6 4) cummeTpus. OCu U LEHTPbl CUMMETPUH. @D opMyJHPOBATH ONPECIICHNS TAPAJUIETBLHOTO NIEPEHOCA,
[IpocTenmme mnNpUMEHEHUS B PELICHHH |[IOBOPOTA U OCEBOM CUMMETPUM C BHU3YaJIbHOW OIIOPOM.
*
3amay™. gaxonnTb HEMOJIBUKHbIE TOUKHU IO c36pa3uy. } Bu6mmorexa IJOK
axXoJUTh LEHTPHI U OCH CUMMETPUIN MPOCTEUIINX PUTYp https://m.edsoo.ru/7f41a12¢
o oOpasiy.
*TIpuMeHATH NapAJJIEIbHBIN IEPEHOC U CUMMETPUIO TIPH
pelIeHNH TeOMETPUUECKUX 3a/1a4 (pa30uparh MPUMEpHI).
HUcnoab3oBaTh Uil  IOCTPOEHUS W HCCIEAOBAHUMN
M (poBbIE PECYPCHL.™
IloBTOpEHUe, IToBTOpEHNE OCHOBHBIX NOHATUI M METOJIOB | OnepupoBaTh NOHATHAMHU: (QUIYpa, TOYKa, HpsAMasd,
o0o0uieHne, KypcoB 7—9 kmaccoB, 0000mmeHue H|yromu, MHOTOYTOJIbHUK, paBHOOEPEHHBIN u
cHCTeMaTHU3alMs | CHCTEMaTU3alus 3HaHUU. PaBHOCTOPOHHHU TPEYrOJIbHUKH, MIPSAMOYTOJIBHBIN
3HAHMH [Ipocreiiiue reomeTpuyeckue QGUIYpbl U |TPEYroJbHUK, MeauWaHa, OHCCEeKTpHca W BbICOTa
(7 9) ux cBoiicTBa. M3mMepeHne reoMeTpuyuecKuX | TpEYrojJbHUKa, MapajuieorpaMM, poMO, MpsSMOYTOJIbHHUK,

BCJIIMYHUH.

TpeyroabHUKH.

[lapannensHple W NEPHEHAUKYISIpPHBIE
MpsIMBIE.

OkpyxHocTh H Kpyr. ['eomerpuueckue
MOCTPOCHUS.  YIIIBI B OKPY)KHOCTH.

BnucaHHblE ¥ ONMCAaHHBIE OKPYKHOCTH
MHOTOYT'OJIbHUKOB.

[Ipsimast 1 OKPYKHOCTb.
YeThIpEXYTroIbHUKM. Bnucannsie u
OIIMCAHHBIE YETBIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hayana
TPUTOHOMETPUH. Pewrenue o0mux
TPEYTrOJIbBHUKOB.

HpaBI/IHLHHC MHOT'OYT'OJIbHUKH.

KBaJIpat, Tpamnelus; OKpY>KHOCTb, KacaTellbHasl; paBEHCTBO
u moaobue ¢Guryp, TPEYroJIbHHKOB; MapauIeIbHOCTh H
NEPIEeHIUKYISAPHOCTh MPSAMBIX, YTOJ MEXAY NPSMbIMHU,
CUMMETpPUSI OTHOCUTEIBHO TOYKM M TNPAMOM; JJIUHA,
paccTosiHue, BeIMYMHA Yria, II0alb, IEPUMETP.
HUcnonb3oBars (Qopmysbl: nepuMerpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH U  ILJIOLIAAH
Kpyra, 00b€Ma MpsIMOYroJIbHOTO Mapajuieenunesa.
OnepupoBaTh NOHATHAMM: IIPAMOYIOJbHAs CUCTEMA
KOOpJMHAT, BEKTOP; MCHOJb30BAaTh OSTH TMOHATHS JIs
MPEJICTaBICHUS TaHHBIX U PEIIEHUs 3a7a4, B TOM YUCIIE U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemate 3amayM Ha TIOBTOPEHHE OCHOBHBIX MOHSTHIA,
WUTIOCTPALIMIO CBSI3€H MEXKIY pa3lIuYHbIMU YacTAMHU
Kypca. BoiOupars MeTo U1 peLeHUs 3aa4u.

bu6mmoreka [JOK

https://m.edsoo.ru/7f41al2c
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[IpeoOpazoBanmsi TUIOCKOCTH. JIBrkeHUs. | PemiaTh 3agaym 13 OBCEIHEBHOM KU3HH.
[Monobue. CummeTpusi.

[Tnomane. Beruucnenue IJIOIIAIEH.
[Tnomamym mogoOHbIX Guryp.

JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH.
BekTopsl Ha IIIIOCKOCTH.

TEMATUYECKOE IIJIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTDb M CTATUCTHUKA»
(IO TOJIAM OBYYEHHS$I)

7 kaacc (He meHee 34 4)

Ha3Banmue JaekTpoHHble (HUGpoBHIE)
pasnaesa (TeMbl) OcHOBHOE co/lep:KaHue XapakTepucTHKA 1eATeJILHOCTH 00y4al0NIUXCs o0pa3oBaTe/ibHbIE pecypchl
(4ucyI0 4acoB)

IIpeacrasiienune IIpencraBnenne naHHbIX B | OcBamBaTh Ha 0a30BOM YPOBHe CHOCOOBI IpeicTaBieHUs |[buOnuoTeka ITOK|
JaHHBIX Tabaunax. [IpakTHyecKre | CTATUCTMYECKUX HaHHBIX M YHCIOBBIX MAaCCHBOB C rmomomnsro [https://m.edsoo.ru/7f415fdc
(7 9) BBIYHMCIICHUS MO TaOMMYHBIM | TaOnMll W JAMarpaMM C KCIOJb30BAaHHEM aKTyallbHBIX U

JTaHHbIM.  V3BledeHWe M | BaXHBIX JAHHBIX (IeMorpaduyeckue TaHHbBIC, POU3BOJICTBO
UHTEepOpeTanus TaONMYHBIX | TPOMBIIUICHHOW W  CEIIbCKOXO3SHCTBEHHOW — TPOJIYKIINH,
JTAHHBIX. [IpakTtudeckass | oOIIECTBEHHBIE U IPUPOIHBIC SBICHHUS).

pabota «Tabmuus. H3yuats MeToabl pabOThl C TaOIMYHBIMU M I'papHUECKUMU
I'paduueckoe mpencraBieHUe | MPEACTABICHUSMH JaHHBIX C MOMOIIBIO MU(PPOBBIX PECYPCOB
JaHHBIX B BHUJC KPYrOBBIX, | B XOJI€ MPAKTHYECKUX PA0OT (C HAIPABJISIOIICH TIOMOIIBIO).
CTOJIOMKOBBIX  (CTOIOYATHIX)
Jarpamm. Urenue u
MIOCTPOEHHE Jarpamm.
[Ipumepsr  nemorpaduueckux
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JUarpaMm.

[IpakTuyeckas pabota
«/Inarpammei».
OnucareabHast Uucnoseie Habopsl. CpenHee | OcBauBaTh Ha 6a30BOM YpOBHE MOHATHS: YUCIOBOM Habop, |bubinoreka LOK]
CTATHCTHKA apumMeTHIecKoe. Mepa LEeHTPaIbHOHM TeHAeHIuH (Mepa LEeHTpa), B ToM uucie [https://m.edsoo.ru/7f415fdc
99 Menuana 4rcioBoro Habopa. | cpeaHee apupMeTudecKoe, MeITuaHa.
Y CTOHYNBOCTh MEAMAHBI. OnucpiBaTh CTATUCTHYECKUE JaHHBIE C TIOMOIIBIO CPETHETO
[IpakTnueckas pabora | apudmernyeckoro u MeauaHsl. Pemars 3amaun (¢
«CpenHue 3HaYCHUS. UCTIOJIb30BaHUEM 3pUTEITBHON HaTrJISTHOCTH u/umm
HauGonpiee u HaumeHblliee | BepOaJbHON OMOPHI)
3Ha4eHUsl 4UCIOoBOro Habopa. | M3yyarp cBoiicTBa CpeHMX, B TOM YHUCIE C IOMOIIbIO
Pa3zmax. uu(dpoBBIX pPECypcoB, B XOJ€ MpPaKTHUECKUX padoT, (c
HaIpaBJISIONIeNd TOMOIIIBIO).
OcBanBath Ha 0a30BOM YpPOBHe NMOHSITHS: HauOojbllee U
HaMEHbIIIee 3HAYCHUST YUCIIOBOTO MACCHBA, pa3Max.
Pemath 3agauM Ha BBIOOP crmocoOa OMUCAHUS TaHHBIX B
COOTBETCTBUU C NIPUPOJION JAHHBIX U LIEISIMH UCCIIEAOBAHUS C
HaIpaBJISIONIEH TOMOIIBIO.
Cayuaiinas *CnydyaiiHas HM3MEHUYMBOCTH | *OcBamBaTh MOHSATHS: YacTOTa 3HAUYeHWH B MaccuBe |bubmmoreka I[HOK
U3MEHYUBOCTH (mpumepsl). YacroTa | JaHHBIX, TPYNIHPOBKA JAHHBIX, THCTOrPAMMA. https://m.edsoo.ru/7f415fdc
(6 9) 3HaYeHUI B MaccuBe JaHHBIX. | CTPOUTH TUCTOrPAMMEI 110 00pa3ILy
I'pynnupoBka. 'ucrorpammel. | OcBamBaTh TIpauueckue NpPEACTaBICHUS pa3HbIX BUIOB
[IpakTuyeckas paGoTa | ciyyallHOH W3MEHUUMBOCTH, B TOM 4YHCJIE€ C IIOMOIIBIO
«CnyyaitHas U(PPOBBIX PECYPCOB, B X0OJ€ MIPAKTUYECKOIN paboThI.*
U3MEHYHUBOCTH».*
BBenenue B *T'pad, Bepmmua, pebpo. | *OcBauBaTh NoHsITHS: Tpad, BepinHa rpada, pedpo rpada, [bubrmoreka LIOK]
Teopuio rpagos [IpencraBnenne 3agaym  C | cTeneHb (BAJICHTHOCTb BEPIINHBI), HEMb U UKL https://m.edsoo.ru/7f415fdc
4 4) nomoineto rpada. Crenens | OcBamBaTh NOHSTHS: TYTh B Trpade, dilnepoB mMyTb, 00X0.
(BaJIGHTHOCTBD) BEpIIUHBI. | Tpada, OpUEHTHUPOBAHHBIN Tpad.

Yucno pébep um cymmapHas

OO0cy:x1aTh pelleHHe 3aJa4d Ha IOMCK CYMMBI CTENEHEH
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creneHbp BepwMH. llens u
mukn.  Ilyre B rTpade.
[IpencraBnenue o CBSA3HOCTH
rpada. Oo6xon rpada
(a¥inepoB IyTh).
[IpencraBnenne 00

OpPUEHTUPOBAaHHBIX rpadax.™

BepwuH rpada, Ha MOUCK o0xona rpada, Ha MOUCK IMyTeH B
OPUEHTHUPOBAHHBIX Ipadax ¢ HAIPABISAIOMIEH TOMOIIBIO.
OcBauBaTh CHOCOOBLI TPEICTABICHUA 3aJad M3 Kypca
anreOppl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, JPYrux
OpeMEeTOB € TmoMommbio  TpadoB  (KapTel, CXEMBI,
ANIEKTPUYECKHE UenH, (HYHKIMOHAIBHBIE COOTBETCTBHSA) HA
npumepax. *

BepositHOCTB M *CnyuallHbIN OTIBIT u | *OcBamBaTb MNOHSATHSI: CIyJ4alHBIH ONBIT W Ciy4aitHoe [buGnuoreka LHOK]
JacToTa caydaiHoe coObITHE. | COOBITHE, MATOBEPOSTHOE M MPAKTHYECKH AOCTOBepHOE |https://m.edsoo.ru/7f415fdc
cJIy4aifHOr o BepostTHocTh M wacTtoTa | coObITHE.
coObITHS COOBITHSL. Ponp | M3ydaTh 3HAYUMOCTH MaJIOBEPOSTHBIX COOBITHI B MPUPOJIE U
59) MaJIOBEPOSITHBIX n | olmiecTBe Ha BaXHBIX MpUMepax (aBapuM, HeCUacTHbBIE

MPaKTUYECKU  JIOCTOBEPHBIX | ClyyaW, 3alluTa IepcOHalIbHOM uHpOpMaluu, Iepeaaya

coObITMII B TpUpOAE U B | JAHHBIX).

oOmiecTse. Momnerta n | U3yyarb poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH

urpajbHasi KOCTb B TEOpHM | (MOHETa, UrpajibHAs KOCTh) B TEOPUU BEPOSITHOCTEH.

BEPOSATHOCTEM. Ha6awaare M M3y4aThb YacTOTy COOBITHMM B IPOCTBIX

[IpakTuyeckas paboTa | SKCIIEpUMEHTaX, B TOM YHCJIE€ C IOMOILIbI0 LU(POBBIX

«YacToTa BeIMaieHust opaay.* | pecypcos, B X0/ MPAKTUIECKON padOTHI. *
O06001menne, IIpencraBienue naHHbIX. | IIOBTOPATH N3y4EHHOE U BHICTPAUBATH CUCTEMY 3HAHUM. bubnnoreka [TOK|
KOHTPOJIb OmnucarenbHas — CTaTUCTHKa. | PemiaTs 3a4a4Yd Ha NPEACTAaBICHHE W ONKMCAaHHE NaHHBIX ¢ |https://m.edsoo.ru/7f415fdc
(39) BepositHocTh CIly4aiHOTO | IOMOIIbIO M3YYEHHBIX XapaKTEpUCTUK C HalpaBJIAIOLICH

COOBITHSL. HOMOILBIO.

O0cyxnaTh NPUMepbI CITy4aiiHbIX COOBITHUH,
MaJIOBEPOSITHBIX M TNPAKTUYECKU JOCTOBEPHBIX CIIydaiHbBIX
COOBITUH, UX POJIM B IPUPOJIE U )KU3HU YEIOBEKa

8 kiacc (He menee 34 4)
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Ha3zpanue
pa3neJia (Tembl)
(4uci0 4acoB)

OcHoBHOe coepkaHue

XapaKTepHCTmca HEeATCJIbHOCTH Oﬁy‘lalOIIII/IXCH

uexkTpoHHble (HUGpoBbIE)
o0pa3oBaTe/ibHbIE PECYPChI

IMoBTOpEHUE [IpencraBnenue naHHbIX. | [TOBTOpPAAITH M3YYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM. bubnuoTeka LHOK]
Kypca 7 Kjacca OmmcarenbHast — craTHCTHKA. | Pemats 3agaum (1o BU3yaJibHOIi onmope) Ha mpencrasiaeHue |hittps://m.edsoo.ru/7f417fb2
(4 9) CnyyaiiHast ~ M3MEHUYMBOCTb. | U OMMCAHME JAHHBIX C IIOMOIIbIO U3YUEHHBIX XapaKTEPUCTHUK.
Cpennue unciioBoro Hadopa. Pemarts 3agaum (10 BU3yaJIbHOM Onope) Ha MPEICTABICHUE
Cnyyaiinble COOBITHA. | TPYNIUPOBAHHBIX  JIAHHBIX W ONHMCAHHWE  CIy4alHOMU
BeposiTHocTH M 4acTOTHL. | M3MEHYMBOCTH.
Knaccuueckue Mozenu | Pemath 3amaum (1m0 BU3yasIbHOM OIoOpe) HA ONpENCIICHUE
TEOpUHU BEPOSITHOCTEH: | YacTOThl CIIy4ailHBIX COOBITUM, OOCYXJIeHHue MpPUMEpPOB
MOHETa U UrpajibHast KOCTb. CIIydallHbIX COOBITHH, MAaJIOBEPOSATHBIX M MPAKTHYECKU
JOCTOBEPHBIX CIY4alHBIX COOBITHM, UX POJM B MPHUPOAE U
YKU3HU YeJIOBEKa.
OnucarejgbHast *OTKJIOHEHUSI. Hucnepcust | *OcBamBaTh TOHSATHS: JHUCIEepcUs U cTaHaapTHoe |bubmuoreka LHOK]
CTATHCTHKA. YHCIIOBOTO Habopa. | OTKJIOHEHWE, WCIONB30BaTh OTH  XapakTepUCTUKH uisi |https://m.edsoo.ru/7f417fh2
PaccenBanue CrangapTtHoe OTKJIOHEHHE | OINHUCAHMSI pacCEeHBAHUS TaHHBIX.
AAHHBIX YK CIIOBOTO Habopa. | Y4yacTBOBaTh B 00CY:KI€HHH THMOTe3bl 00 OTCYTCTBUM WU
4 4) Jlnarpammsbl paccenBaHUs. ™ HAJIMYUHU CBS3U 110 AUarpaMMaM pPacCEUBaHMUSL.
CTpouTh TuarpaMMbl pacCeMBaHUS MO0 UMEIONINMCS TaHHBIM,
B TOM 4YHCJIE C TOMOIIBIO KOMIIbIOTEpa (IOCIE COBMECTHOIO
aHanuza).™*
MHo:xecTBa MHokecTBO, MOJIMHOXKeCTBO. | OcBamBaTh MOHSITHS: MHOXECTBO, JJIEMEHT MHOXECTBa, bubnuoreka LIOK
59 Onepanuu HaJ | TOJMHOXECTBO. https://m.edsoo.ru/7f417fb2
MHO’KECTBaMU: O00beUHEHHUE, | BBINMOJHATHL omepamuu HAJ MHOXKECTBaMHU: OOBEAMHEHHE,
nepeceyeHre,  JOMOJIHEHUE. | MepecedeHue, A0MoHeHue (1o 00pasiry).
CpoiictBa  onepauuii  Haj | Ucnosab3oBaTh CBOMCTBA: epPEeMEeCTUTENLHOE,
MHO>KECTBAMH: COYeTaTeNbHOe,  paclpeleNuTeNbHOe,  BKIIOYEHus  (c
[IEPEMECTUTENBHOE, UCIIOJIb30BAHUEM BU3YaJIbHON OTIOPHI).
COYETATENIBHOE, Hcnoan3oBaTh rpaguueckoe MpeacTaBICHUE MHOXECTB MpH
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pacIpenenuTeNbHOE,
BKJTIOYCHUSI.

I'paduueckoe mpeacraBieHne
MHOJKECTB.

OIIMCAaHUU PEAIBHBIX IIPOLECCOB U SBICHUM, NPU PEILICHUU
3aJad M3 JpYyruX Y4eOHBIX TPEAMETOB U KypcoB (C
MCII0JIb30BAHUEM BU3YAJIbHOM OIOPBI).

BepositHOCTB DneMeHTapHbIe coObITHs. | OcBamBaThL Ha 0a30BOM YpOBHe NMOHSITHsI: dJeMeHTapHoe |bubnmoTexa LOK]
CJAYYaHOT O Crnyuaiinbie COOBITHS. | COOBITHE,  CilydaiiHOE€  COOBITHE  KaK  COBOKYIMHOCTH |nttps://m.edsoo.ru/7f417fh2
coOBbITHA biaronpusTcTByromue OJ1aroNpUATCTBYIOIINX 2JIEMEHTaPHBIX COOBITHIA,
(6 1) JJIEMEHTapHbIE COOBITHSA. | PaBHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.
BepostHocTH coObiTuii. | PemaTh 3aaum Ha BBHIYUCIICHHE BEPOSITHOCTEH COOBITHI 1O
OMBITEI C PaBHOBO3MOKHBIMU | BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUN CITy4allHOTO OMbITA (C
AJIEMEHTAapPHBIMU COOBITUSIMU. | MCIOJIb30BAaHUEM 3pUTETHHOM HaTJSITHOCTH u/vunm
CnyyaitHblii BEIOOD. BepOaIbHOM OTIOPHI).
[IpakTuueckas padota PemiaTh 3aja4yM Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHH B
«OTBITHI € OTIBITaX C PABHOBO3MOKHBIMHU JIEMEHTAPHBIMHU COOBITHUSMH, B
PaBHOBO3MOKHBIMU TOM YHCJIE€ C IMOMOUIBI0 KOMIIbIOTEpa (C HCHOIb30BAaHUEM
AJIeMEHTaPHBIMHU 3pUTEITHLHON HATJIATHOCTH W/WIH BepOAThHOM OTIOPHI).
COOBITHSIMID. [IpoBomuTs M U3y4YaTb ONBITHI C PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMU COOBITHSIMH (C HUCHOJb30BAaHHEM MOHET,
UTpaTbHBIX KOCTEH, JIPYrux MOJICIICH )
B XO0J€ TMPaKTHUUYECKOM paboThl (C  HCIOIb30BAHHEM
BU3YaJIbHOU OTIOPBHI).
BBenenue B | *llepeBo. CBoiictBa zepeBa: | *OcBamBaTh MOHATHSI: IePEeBO Kak rpad 6e3 mukia, Bucsyas |bubinorexa LHOK]

Teopuio rpados
(49

€IMHCTBCHHOCTD
CYIIECTBOBAHHE BUCSYCH
BEPIIUHBI, CB3b  MEXIY
YHCJIOM BEPIIUH M YHUCIOM
pédep. [IpaBuio
YMHOEHUS. >

yTH,

BeplIMHa (JIUCT), BETBb JepeBa, NyTb B JEpeBe, AUAMETP
JiepeBa.

H3yuarh cBoiicTBa JepeBa: CyLIECTBOBAHUE BHCAYEH
BEPLIUHBI, €IUHCTBEHHOCTh IIYTH MEXY JBYMs BEpILIUHAMH,
CBSI3b MEX]y UHCIIOM BEPLIMH U YUCIOM pEDep.
YuacTBOBaTh B 00CY:KI€HHH pelleHHs 3a4a4H Ha IIOUCK U
NIEPEYUCIICHNE NIYTEH B JEpEBE, ONPEICIICHUE YHCia BEPIINH
i pédep B nepeBe, 00X01 OMHAPHOTO JAepeBa, B TOM YHCIIE C
IPUMEHEHHEM MpaBUiIa YMHOKEHHS. ™

https://m.edsoo.ru/7f417fb2
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Cayuaiinbie *TIpoTHBOIIONIOKHOE *OcBanBaTh TOHSITUSI: B3aUMHO  IIPOTHUBONOJIOXKHBIE |bubinoTeka I[TIOK
COOBITHA COOBITHE. Jluarpamma | COOBITHS, OIEpalMd Haa COOBITHAMM, OOBbequHeHHe wu |hittps://m.edsoo.ru/7f417fb2
8u) Oiinepa. OObenmuHeHHWE W | mepecedeHue CcoObITHH, auarpamma Diinepa (Ditnepa—
MepeCceUCHNE coObiTuil. | Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHUSI.
HecoBmecTHble coObiTHs. | M3yyarh TeopeMbl O BEpPOSTHOCTH OOBEIMHEHHS JIBYX
dopmyia CIIO)KEHUSI | COOBITHI (POPMYIBI CIIOKEHHUS BEPOSITHOCTEN ).
BEPOSITHOCTEM. [IpaBuno | YuacTBoBaTh B 00CYKI€HUHM pelleHMs] 3aJa4d, B TOM
YMHOKE€HUSI ~ BEPOSATHOCTEW. | 4YMCIE€ TEKCTOBBIE 33Jauyd Ha OIPEJENIEHUE BEpOSTHOCTEU
VYcnoBHas BEpPOSITHOCTh. | OOBEIMHEHUS U MEepPeceYeHUs] COOBITUN C TTOMOTIIBIO YUCITIOBOM
HesaBucumsie cOOBITHA. | TpAMOM,  auarpamm  Oiinepa,  QOpMyIbl  CIIOKEHUS
[IpencraBienue Ciay4alHOTO | BEPOSTHOCTEM.
JKCIEPUMEHTA B Buje | OcBamBaTh MOHATHA: IIPABWIO YMHOXEHHS] BEPOATHOCTEH,
nepeBa.™ yCIIOBHAsi BEPOATHOCTb, HE3aBHCHMBIE COOBITHS JIEPEBO
CIIy4ailHOTO OIIBITA.
H3yuath cBoiicTBa (ONpeaesieHns1) HE3aBUCUMBIX COOBITUH.
YuyacTBoBaTHL B 00CYKIEHHMH PpelIeHHS 3a/auM  Ha
OTIpe/ieNIeHUe U UCTIOJIb30BaHUE HE3aBUCUMBIX COOBITHI.
YyacTBOBaTh B 00CYKIE€HUM PellleHUsl 3aJa4d Ha IOUCK
BEPOSITHOCTEH, B TOM YHCJE YCIOBHBIX, C HCIOJIH30BAHUEM
JIepeBa CIIy4aifHOTO OTbITa. ™
O06001menne, IIpencraBienue naHHbIX. | [LOBTOPATH N3y4EHHOE U BHICTPAUBATH CUCTEMY 3HAHUIA. bubnnoreka [TOK|
KOHTPOJIb OmnwmcarenpHas — CTaTUCTHKA. | Pemiarh 3aJa4d Ha MPEACTAaBICHHE M OMKCAHME AaHHBIX C [nttps://m.edsoo.ru/7f417fh2
(3 u) I'padsr. BeposTHOCTh | MOMOIIBIO H3YyYEHHBIX XapaKTEPUCTUK (C HCHOJIb30BaHUEM
CIIy4aifHOTO COOBITHA. | BU3YaJIbHOM OIOPHI).

OneMeHTEI KOM6I/IHaTOpI/IKI/I.

*YuacTBoBaTh B O0CY:KIeHUM PpelleHus™
HpUMEHEHHEM rpadoB.

PemaTh 3agaum Ha HAXOXKJCHHE BEPOSITHOCTH CIIy4ailHOTrO
COOBITHS TIO BEPOSITHOCTSIM JJIEMEHTapHBIX COOBITHH, B TOM
YHuCIe B ONBITaX C PABHOBO3MOXHBIMU 3JEMEHTAapHBIMHU
COOBITUSAMH (C BU3YaJIbHOM ONIOPOIA).
*Y4yacTBOBaATHL B O00CY:KIEHHH pelIeHuss™

3324l C

3agjadyu Ha
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HAXOXXJICHUE BEPOSATHOCTEH OOBEAMHEHHS U TepeceYCHUs
COOBITUH, B TOM 4YHCIE HE3aBUCHUMBIX, C HCIIOJIb30BAaHUEM
rpadu4ecKuX MpeCTaBICHUN U IePeBa CIIy4aifHOTO OIIBITA.
*YuactBoBaTh B 00CY:KIeHMH pelIeHHUS™ 3aJa4M Ha
NepeYnciicHne KOMOMHAmmii (4uciia TMepecTaHOBOK, YHUCIIA
COUETaHMUIl), Ha HAXO0XJECHUE BEPOATHOCTEH COOBITUH C
NpUMEHEHHEM  KOMOMHATOPHUKH, B  TOM  4YHCIE C
UCII0JIb30BaHUEM TpeyroyibHUKa [lackans.

9 kiacc (He meHee 34 1)

JyeKkTpoHHbIE (LU PpOBLIE)

HasBanmue
oOpa3oBaTe/ibHbIE
pasaeJia (Tembl) OcHoBHOE conepxaHue XapaKkTepucTHKA AeATeIbHOCTH 00YYAKOIIUXCSH eevDe
bl
(4ucs0 4acoB) pecyp
IloBTOpEHHE IIpencraBnenne  gaHHbIX. | IlOBTOpPSITH M3Y4EHHOE U BHICTPAMBATh CHCTEMY 3HAHMM. bubnnoreka I[TIOK

Kypca 8 ki1acca
(49)

OmnucarenbHas CTaTHCTHKA.
Omneparuu HaJl COOBITUSIMH.
Hes3aBucumocts COOBITHIA.

Pemartp 3aauu Ha IPEICTABICHUE U ONMCAHUE TAHHBIX.
PemaTh 3aauMm Ha HAXOXXJICHHE BEPOATHOCTEH OOBEIUHEHUS H

nepecedeHus COOBITUH, B TOM  4YHCIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM  IpadUyecKux  MpeACTaBIEHUH U JiepeBa
CIIy4aifHOTO OTIbITA.

Pemarp 3amauym Ha TepeyuclieHHe KoMOMHaumii  (ducia

IEPECTAHOBOK, YHCJIa COquaHHfI), Ha HaXO0XKXACHHC BGpOHTHOCTeﬁ
COOBITHH C IIPUMCHCHHUEM KOM6I/IHaT0pI/IKI/I, B TOM 4YHUCIC C
HCIIOJIb30BAHHUEM TPCYTI'OJIbHUKA ITackans

https://m.edsoo.ru/7f41a302

DJIeMeHThbI
KOMOMHATOPUKH
(4 1)

KomOunatopHoe  mpaBuio
yMHOkeHus. [lepecraHoBKH.
@axkropuan. Coueranus u
YHCIIO COUYETaHMM.

OcBauBath Ha 0a30BOM YPOBHe MOHATHS: KOMOMHATOpHOE
NpPaBUJIO YMHOXEHHUs, YNOpSAJOYEHHas TMapa, TpoHWKa OOBEKTOB,
NEepecTaHOBKa, (aKTOpHaJ 4YHCIA, COYETAHUE, YUCIIO COYETAHUM,
*1peyronbHuk [lackans. ™

bubnuoTeka HOK]
https://m.edsoo.ru/7f41a302
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*Tpeyronbauk  [lackams.™®
[IpakTuyeckas pabota
«Bprancnenue
BEPOSATHOCTEMN c
UCII0JIb30BaHUEM

KOMOHMHATOPHBIX  (YHKITHIA
AIEKTPOHHBIX TAOIHII.

Pemathy mpocreiinme 3aJa4ud Ha IEPEUYUCICHUE YIOPSAJOUYEHHBIX
nap, TPOeK, IEPEeYUCICHUE NIEPECTAHOBOK U COYETaHUM 3JIEMEHTOB
Pa3IUYHbIX MHOXECTB (110 00pasiy).

PemaTh npocreiiniue 3a1a4M Ha IPUMEHEHUE YKMCIIA COYETAaHUN B
anreOpe  (cokpaméHHoe yMHOXeHHe, OuHOM HpioToHa) (C
HAIPaBJIAIONIEH TTOMOIIIBIO).

Pemiatb, mpuMeHsis KOMOMHATOPUKY, 3aJaud Ha BBIYMCIICHUE
BEPOSITHOCTEH, B TOM YHCJE C MOMOIIBIO AJIEKTPOHHBIX TAaONHI B
X0/ TIPAaKTUYECKOU paboTHI (C BU3YAJIbHOUM OTMOPOHA).

I'eomerpuueckasi | *['eomerpuueckas *OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH. bubnuoTeka [HOK|
BEPOATHOCTH BeposiTHOCTh.  CriydaiiHblii | Y4acTBOBATHL B OOCY:KIEHHHM pellleHHsl 3aJa4M Ha HaxoxiaeHue [hitps://m.edsoo.ru/7f41a302
(4 9) BBIOOP TOYKHM M3 (UIYpHl Ha | BEPOSITHOCTEH B OMbITaX, MPEICTAaBUMBIX Kak BBIOOpD TOYEK W3
IUIOCKOCTH, U3 OTpe3Ka, U3 | MHOTOYrOJbHUKA, Kpyra, OTpe3ka WIH JOyTH OKpPYKHOCTH,
JYT'H OKPY>KHOCTH.™ YHCIIOBOTO MPOMEKYTKa™
HcnbiTanus WcnbiTanne.  Yemex  u | OcBauBath Ha 0a30BOM YpPOBHe MOHSITHS: UCHbITaHHWe, [bubianoreka [TOK
Bepnyaiu Heynada. Cepust MCIIBITAHUN | SJIEMEHTapHOE cOOBITHE B MCHBITaHUM (ycleX M Heymada), cepus [https://m.edsoo.ru/7f41a302
(6 9) o IIEPBOTO ycrexa. | MCIBITaHWM, HACTYIUIEHHE IEepBOTO Yycrexa (Heygaud), cepus
UcnbiTanus bepnynnu. | ucneitanuii bepnynm.
BepositHoctn  coObiTHii B | PemaTrh mpocreiimme 3agauyM Ha HaXO0XKJIEHUE BEpOSTHOCTEH
cepuun UCIBITAHUN | COOBITUN B CEpUU HCIBITAHUN 10 MEPBOrO ycrexa, B TOM YHCIE C
bepuymmu.  Ilpaktuueckass | mpuMeHeHHEM (GOpMYJIbl CYMMBI T€OMETPUYECKON Mporpeccuu (c
pabora « cnpiTanust | onopoii Ha CIPaBOYHYIO HH(POPMAIIHUIO).
bepnymm». Pemiaty mnpocreiilme 3aJauM HAa HAXOXKJIEHUE BEPOSTHOCTEH
JJIEMEHTapHBIX COOBITUH B CcepuUM UCHbITaHUK bepHymin, Ha
HAXO0XJIEHUE BEPOSTHOCTU OIpPEAeIEHHOTO YHCIIA YCIEXOB B CEpUU
UCTIbITaHuii bepHyi (¢ BU3yanbHOM Omopoi).
H3yuaTh B X0/1e IPAKTHYECKOIl padoThI, B TOM YUCJIE C IOMOILBIO
U(GPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B CEPUU HCTBITAHUI
bepnymn
Cayuaitnas CnyuaifHas BenuunHa U | OcBOMTH Ha 0a30BOM YPOBHe MOHSATHSI: ClydaiiHas BelIM4MHA, bubnuoreka LHOK]
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BeJINYHHA
(6

pacnpeneneHue
BEPOSATHOCTEM.
MaTteMaTH4eCcKOe OKHIaHHE
U JUCIEpCHS  CIIy4ailHOM
BCJIMYMHBL. IIpumepsr
MaTeMaTHUIECKOTO

0 KUJTAHUS KakK
TEOPETUYECKOTO  CPEIHETO

3HAYEHUS BEJINUYNHBI.
TTousttiie 0 3aK0HE OOJIBIIINX

YHUCelL. N3smepenne
BEPOSATHOCTEN C MOMOILBIO
4acToT. [IpumeHenne

3aK0HA OOJIBIIINX YHCE.

3HAQ4YCHME CIIy4alHOW BEJIMYUHBI, pACIIPEICICHUE BEPOSITHOCTEM.
N3yuyath U 00Cy:KIaTh IPUMEPbl JUCKPETHBIX M HENPEPHIBHBIX
CIIydaliHbIX BEJIMYMH (POCT, BEC YEJIOBEKA, YNCICHHOCTh HaCEJIeHUs,
Ipyrue H3MEHYUBBIC BEJIMYMHBI, pacCMaTpPUBAaBIIMECS B Kypce
CTATUCTUKH), MOJICIbHBIX CIIy4alHBIX BEJIWYWH, CBSI3aHHBIX CO
CIyJailHBIMU OTBITAMHU (OpOCaHHME MOHETHI, UTPAJIbHOW KOCTH, CO
CIIy9aiiHBIM BBIOOPOM H T. T1.).

OcBanBaTh Ha 0a30BOM YpPOBHEe MNOHSTHSI: MaTEMaTHYECKOE
OXUJAHUE CIYYallHOM BEJIMYMHBI KaK TEOPETHYECKOE CpeaHee
3HauEHUe, AUCIIEPCHsl CIyJailHOM BETMYMHBI KaK aHaJoT JUCIIEPCUH
YHUCJIOBOTO Habopa.

PemaTh 3aJauM Ha BBIYUCIICHHE MAaTEMAaTHYECKOTO OXHUIAHUS M
JIUCTIEPCUN  JUCKPETHOM CIIy4alHOW BEJIMYMHBI 1O 3aJJaHHOMY
pacnpe/eNieHuIo, B TOM YMCIIE 3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM
U JIOTepesiMU (C HaMpaBJISIOUIEH TOMOIIBIO).

3HAKOMHUTBCSI C MaTEeMaTHYECKUM OXHMJIAHUEM U JUCTIepChen
HEKOTOPBIX paclpeiesieHnid, B TOM UHUCIE paclpeAcsiCHUs
CIIy4alHOM BEJIWYMHBI «YHCIIO YCIIEXOB» B CEpPUM MCHBITAHUU
bepnynnu.

N3yyaTh 4acTOTy COOBITHS B OBTOPSIOUIMXCS CITy4alHBIX OMBITaX
KaK CIIy4allHyl0 BEJTUUUHY.

3HAKOMHTBCS C 3aKOHOM Oomnpmmmx yucen (B ¢opme bepnymm):
npu OOJBIIOM YHCJE OIBITOB YacToTa COOBITHA OJM3Ka K €ro
BEPOSITHOCTH.

PemaTh 3aa4u Ha U3MEPEHUE BEPOATHOCTEH C IMOMOIIBIO YAaCTOT
(c HampaBJIAIONIEH TTOMOIIBIO).

OOcykmaTh pojib 3aKoHa OOJIBIIMX 4YHcel B OOOCHOBaHWUHU
YaCTOTHOI'O METOJIa U3MEPEHHUSI BEPOSTHOCTEH.

OOcy:xkmaTh  3aKOH  OOJBIIMX  YHMCEd  KaK  IPOSIBICHHE
CTaTUCTUYECKOM YCTOMYMBOCTH B HM3MEHUYUBBIX SIBIICHUSX, POJIb
3aKOHa OOJBIINX YHCEN B MPUPOJIE U B KU3HU YEJIOBEKA.

https://m.edsoo.ru/7f41a302
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O06001meHne,
KOHTPOJIb
(10 )

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTAaTUCTHKA.
BepostHOCTE  CilydaiiHOTO
COOBITHSIL. DNEeMEHTHI
KOMOHMHATOPHKH.
CnyuaiiHple BEJIUYUHBI U
pacrpeneneHusl.

IHoBTOPATH U3y4EHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

PemaThb 3a1auu Ha [IPEICTABICHUE U ONIMCAHUE JAHHBIX.

Pemiath 3agaum Ha HAXOXKJEHUE BEPOSTHOCTEH COOBITHI, B TOM
Yylhclie B ONBITAX C  PAaBHOBO3MOXXKHBIMU  3JIEMEHTapHBIMU
COOBITHSIMH, BEPOATHOCTENH OOBEIMHEHUS U MIEPECEUCHUS] COOBITUH,
BBIUUCIISATh BEPOSITHOCTH B OIBITAX C CEPUSIMHU  CIy4alHBIX
VCTIBITAHU I

bubnnoreka HOK]
https://m.edsoo.ru/7f41a302
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Marematuka: 5-i kiacc: 6a30BbIi YpOBEHb: YUEOHUK: B 2 HacTsX, 5 Kiacc/
Bunenkun H.4., XKoxos B.U., YecHokoB A.C. u apyrue, AKIIMOHEpHOE 00IIIECTBO
«3narenscrBo «lIpocsemenue»

* Matemaruka: 6-i kiacc: 6a30BbIi YPOBEHb: yUeOHUK: B 2 4acTsax, 6 kiacc/
Bunenkun H.fl., XKoxos B.U., UecHokoB A.C. u npyrue, AKIIMOHEpHOE 00I1IECTBO
«3narensctBo «IIpocBemeHune)

* Anrebpa, 9 kiacc/ MakapsrueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue; non
penakmueit TemsikoBckoro C.A., AkiimornepHoe o011ecTBo «3narenbeTBo
«IIpocBemienue»

» Anre6pa, 8 kimacc/ Makapsiue FO.H., Munmtok H.I'., Hemkos K.W. u apyrue;
non penakiueit TenskoBckoro C.A., AkimonepHoe o0uiecTBo «M3narenbecTBo
«IIpocBemenue»

* Maremaruka. Anrebpa: 7-i1 kimacc: 0a30BbIi YpOBEHb: yUeOHHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u npyrue; nox pexa. TensikoBckoro
C.A., Akunonepnoe oOuectBo «M3narensctBo «IIpocBenienne
* ['eomerpus, 7-9 knaccel/ Atanacss JI.C., byry3oB B.®., Kagomues C.b. u npyrue,
AxknmonepHoe o0iectBo «M3natensctBo «lIpocBenienue»

* MaTtematrka. BeposTHOCT U cTatucTHKa: 7-9-¢ Ki1acchl: 0a30BBIM YPOBEHbD:
yueOHMK: B 2 4acTax, 7-9 kmaccel/ Beicornkmii 1.P., Slmenko W.B.; mox pexn.

Amenko N.B., Akimnoneproe o6miectBo «M3matenscTBo «lIpocBemienue



METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

Metonnueckoe nocodue AJig yUuTess K IPeIMETHON IMHUN Y4€OHUKOB 110
maremaruke H.S. Bunenkuna, B.M.2)KoxoBa, A.C.YUecHokoBa u Jip.
Metoaudeckue pekomeHaanuu. 7-9 knaccol (k yueOuuky Artanacsia JI.C.,
byry3zoBa B.®., Kagomuesa C.b. u np.) ['nazkos FO.A. 2023

Marematuka. BeposiTHOCTB U cTatucThKa : 7—9-€ Kiacchl : 0a30BbI YPOBEHb :
METOANYECKOE MOCOOHE K MPEMETHON JTUHUU YIYCOHUKOB 10 BEPOSATHOCTH U
cratuctuke U. P. Beiconikoro, 1. B. Amenko nox pen. U. B. Amenko. — 2-e us.,

crep. — Mockaa : [Ipocsenienne, 2023. — 38 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubmunoreka IIOK https://m.edsoo.ru/7f4131ce

bu6nmmoreka L{OK https://lesson.edu.ru/catalog

bubmuoreka IIOK https://lesson.edu.ru/02.4/07

https://lesson.edu.ru/catalog
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