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OO0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka»

Pabouas mporpamMa mo maremaTHke Juis oOywarommxcst 5-9 kiaccoB pa3paboraHa Ha
ocHoBe DenepalibHOTO TOCYJAPCTBEHHOIO 00pa30oBaTeNIbHOTO CTAaHJApTa OCHOBHOI'O OOIIETO
oOpa3oBaHusi ¢ Yy4E€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMN, TPENBABIIEMBIX K
MaTeMaTUYecKoMy OOpa3oBaHHMIO, U TPaJULUNA POCCUMCKOrO 0Opa3oBaHUS, KOTOPbIE
o0OecrieunBarOT OBJIQJCHUE KIIOUEBBIMM KOMIIETEHIUSIMU, COCTABJIIOIIMMU OCHOBY JUISL
HENPEPHIBHOIO O00pa30BaHUSI W CaMOPA3BHUTHS, a TaKKe LEJIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO M MTO3HABATEIBHOTO pa3BUTHs oOyuaromuxcs. B paboueii mporpaMMe ydTeHsl Uaeu
u nonokenus: Konuenmuu pa3Butus MmareMatudeckoro oopasosanus B Poccuiickoit denepanuu.
B snoxy nudporoii Tpanchopmanuu Beex chep 4enoBeYeCKOn eI TEIIbHOCTH HEBO3ZMOKHO CTAaTh
00pa30oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4YeCKOM MOATOTOBKHU. YkKe B
LIKOJIE MAaTEMAaTHUKA CIIY>KUT OIIOPHBIM ITPEIMETOM JJIsl U3YUYEHUS CMEXHBIX AUCLUIUIMH, a [10CIIe
HIKOJIBI pealIbHOM HEOOXOIMMOCTHIO CTAaHOBHUTCS HEIpephIBHOE 00pa3zoBaHUE, 4TO TpeOyeT
MOJTHOIICHHOH 06a30B0# 00111€00pa30BaTEIbHON OTOTOBKH, B TOM YHCIIE K MAaTEMaTHIECKOM.

D10 00YCJIOBICHO TeM, YTO B HAIlM JHU PACTET 4uCIO Npodeccuil, CBI3aHHBIX C
HETOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHX O00JIacTAX, W Jaxe B TryMmMaHUTapHBIX cdepax. Takum obOpazom, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaT€MaTHKa MOXKET CTaTh 3HAUMMBbIM NIPEAMETOM, PaCIIUPAETCS.

[IpakTuueckasi MOIE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
dyHIaMeHTalbHBIE CTPYKTYpPBI HAIIEro MHpa: MPOCTPAHCTBEHHBIC (OPMBI M KOJINYECTBEHHBIC
OTHOLLEHUSI OT MPOCTEUILINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO
CJIOKHBIX, HEOOXOIUMBIX JIsi Pa3BUTHS HAYYHBIX M NPHUKIAAHBIX HACH. be3 KOHKpeTHBIX
MaTE€MaTUYeCKUX 3HAHUW 3aTPYIHEHO NMOHUMAHHWE MPUHLUIIOB YCTPOWCTBA U HMCIHOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUSATHE M MHTEpHpEeTanus pa3sHOOOpa3HONl COLUalIbHOM,
SKOHOMMYECKOH, MoIuTHYeCKoi nHpopmanuu, Manod(heKTUBHA MMOBCEIHEBHAS MPAKTUUYECKas
JesTeNbHOCTh. KakoMy uenoBeKy B CBOEH JKHM3HM IPUXOAWUTCS BBINOJHATH pacué€rel U
COCTaBIISITh AITOPUTMBI, HAXOUTh U MPUMEHITH (POPMYIIBL, BIAJETh MPAKTHUECKUMHU MPUEMaAMHU
TEOMETPUYECKUX H3MEPEHHH W MOCTPOSHH, YMTaTh MH(POPMALUIO, MPEACTABICHHYIO B BUJC
TabNIul, auarpaMM U TpapuKOB, JXKUTh B YCIOBUSIX HEOMNPEICIEHHOCTHU U TIOHHUMATh
BEPOSATHOCTHBIN XapakTep ClIydalHbIX COOBITHI.

OnHOBpEMEHHO C paciidpeHueM cdep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM
ob1recTBe BCE Oosiee BAXKHBIM CTAHOBUTCSI MATEMATHUYECKUN CTUIIh MBIIIJICHUS, TTPOSIBIISIFOIITUNCS
B OIIPE/IENIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHus MaTEMaTUKH B apCeHAl IPUEMOB
Y METOJIOB MBIIIJICHHUS Y€JI0BEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLHUS U ACTyKIuS,
00001IeHNe W KOHKpETH3allMs, aHalhu3 W CHUHTEe3, Kiaccuukamuss W CUCTEeMaTU3allus,
abctparupoBanve M aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHH, IpaBuiIa HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHHsl (OpMyIHpOBaTh, OOOCHOBBIBaTb W JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOe MbIIUIeHHe. Benymas poiap NPUHAICKUT MaTeMaTuke M B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHHUSI ¥ BOCTIMTAHUM YMEHUM JIEWCTBOBATH IO 3aJIaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mporecce penieHus
3a/lad — OCHOBOM Yy4YeOHOM JAEATEeIbHOCTH Ha YpOKax MaTeMaTUKU — pa3BUBAIOTCS TaKKe
TBOpYECKasi U MPUKJIIAHAS CTOPOHBI MBIIILICHHUS.

OOyuenne MaTemaTHKe Ja€T BO3MOXKHOCTb pa3BUBAaTh y OOYy4YaIOUIUXCS TOYHYIO,
palroHaIbHYI0 U HHPOPMATHBHYIO PeUb, YMEHUE OTOMpATh Hauboliee MOAXOISIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpapUuecKue CpeAcTBa Ui BBIPAKEHUS CYXKICHHUM M HarjggHOTO HX
MPEACTABICHHUS.

Heo0OxouMbpIM KOMIOHEHTOM 001l KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS
o0111ee 3HAKOMCTBO C METOJIaMH IMO3HAHMA JEHCTBUTEIbHOCTH, MPEACTABICHUE O MpeaMeTe U
METOJIaX MaTeMaTHKH, UX OTJINYUI OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
OCOOCHHOCTSIX MPUMEHEHHS] MAaTEeMaTUKU JUIS PEIICHUs HAyYHBIX U MPUKIATHBIX 3a7a4d. Takum
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o0pa3oM, MaTemMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B ((OpMUpPOBaHUE OOIIECH KyIbTYphI
YeJIoBeKa.

W3yuenne MaTeMaTWKH TaKXKe CIIOCOOCTBYET SCTETUYECKOMY BOCIIMTAHHIO YEIOBEKa,
NOHMMAHHUIO KpacoTbl W  M3SIIEcCTBA MATEMaTHYECKUX  PACCYXKICHHH, BOCIPHATHIO
reoMeTpruIecKux (popM, YCBOCHHUIO U/Ie CHMMETPHUH.



esan uzyyennsi yueOHoro npeamera «MaremaTuka

ITpuopuTeTHBIMU LIENIAMU 00Y4YEHUs MaTeMaTHKe B 5-9 kinaccax sSBISIOTCA:

- pOJoIDKeHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEeMAaTHYECKUX MOHATUH (YHCIO,
BEJIMYMHA, TeOMeTpuYecKas (Gurypa, nepeMeHHas, BEpOSTHOCTb, (DYHKIMs), 00ecreunBaroIIX
IPEEMCTBEHHOCTD U NMEPCIIEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHMs 00yJatOLIHXCS;

— pa3sBUTHE WHTEJUIEKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH o00ydarommuxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIbCKMX YMEHUM, HHTEpECa K U3yUYEHUIO MaTEMAaTHKU;

— NOJBEICHUE OOYYaIOUIMXCSl Ha JIOCTYIIHOM /Ui HHMX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMAaTUKU U OKPY>KAOILIEr0 MUPA;

— (dopmupoBaHHe (QYHKIMOHAIBHOM MaTeMAaTH4eCKOH TIpaMOTHOCTU: YMEHMS
pacrio3HaBaTh MaTEMAaTUYECKHE OOBEKTHI ¥ 3aKOHOMEPHOCTH B peaJIbHBIX )KU3HEHHBIX CUTYaLIUsX,
IPUMEHATh OCBOEHHBIE YMEHHUSA [UIsl DPEIIEHUS IPaKTUKO-OPUEHTHPOBAHHBIX  3a1ady,
MHTEPIIPETUPOBATh NOJYyUYEHHBIE PE3YJIbTAThl U OLIEHUBATH UX HA COOTBETCTBUE IPAKTHYECKOMN
CUTYallUN.

OcHOBHbBIE JIMHUM COJEpXkKaHMS Kypca MaremMaTMku B 5—9 knaccax: «Yucna u
BBIUUCIICHUS», «Ajaredpa» («Anredpandeckue BBIPAXKEHUA», «YPAaBHEHHS M HEPaBEHCTBAY),
«Dynkuuny», «l'eomerpus» («l'eomerpuueckue ¢urypbl U ux cBoHcTBa», «M3mepeHue
reOMETPUYECKUX BEIUUYUH»), «BeposTHOCTH M craTucTHKa». JlaHHBIE JIMHUU pPa3BUBAIOTCA
napaJuleNbHO, KaX/as B COOTBETCTBUH ¢ COOCTBEHHOM JIOTUKON, OHAKO HE HE3aBUCHMO OJ(HA OT
JPYroii, a B TECHOM KOHTaKTe W B3auMmopaeucTBuu. Kpome 3TOro, ux o0beqUHSET JOrnyeckas
COCTaBJISIOLIAs], TPAJAULIMOHHO MIPUCYIIasi MaTEMATHUKE U IPOHU3bIBAIOIIASl BCE MATEMaTUYECKHE
Kypcel U cozaepkatenbHble JUHUUA. ChopmynupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM
00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O 00I11eT0 00pa3oBaHus TPEOOBaHUE «yMETh ONIEPUPOBATH
MOHSTHAMM: ONIPEAEICHUE, AKCUOMA, TEOPEMA, I0Ka3aTeIbCTBO; YMEHUE PaCIIO3HABaTh UCTUHHbIE
U JIO)KHBIE BBICKA3bIBaHUS, NIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIIAHUS BbICKAa3bIBaHUI» OTHOCUTCS KO BCEM KypcaM, a (JOPMHUPOBAHUE JTIOTUYECKUX YMEHHUH
pacrpeaesnsieTcs o BceM rogaM oO0yueHHs Ha yPOBHE OCHOBHOTO O0IIEro o0pa3oBaHHUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii mporpaMmbl, pacpeAeaEHHBIM 0 ToJjaM 00y4eHUs, CTPYKTYPHPOBAHO TaKUM 00pa3om,
4yToObl KO BCEM OCHOBHBIM, MPHHLUMIHAIBHBIM BOIpOcaM oOOydarouuecs o0pamaiuch
HEOJIHOKPATHO, YTOObI OBJIaJICHHE MATEMAaTUYECKUMU MOHSATUSIMUA U HaBbIKAMU OCYLIECTBIISIIOCH
[OCJIEI0BATEIbHO M TOCTYNATENbHO, ¢ COOJIOJEHUEM NPHHIUIIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHMS BKJIOYAIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKUX IMpeACTaBIeHU oOyuarommxcs,
pactupsis ¥ yriayosnss e€, o0pas3ysi IpOYHble MHOXKECTBEHHBIE CBS3H.

OCHOBHBIE JIMHUU COJICP’KaHMS Kypca MaTeMaTHKH B 5-6 kiaccax — apupmMeTndeckas u
reoMeTpryYecKasi, KOTOpble Pa3BUBAIOTCS MapajlieNbHO, KaX/1asi B COOTBETCTBUU ¢ COOCTBEHHOU
JIOTUKOM, OJTHAKO, HE HE3aBHCHMO OJIHAa OT JPYroH, a B TECHOM KOHTaKT€ U B3aUMOJEHUCTBUU.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH aareOpbl U ONMUCATENbHOM CTaTUCTUKY.

N3ydenue apupmMeTrnuyeckoro marepuana HauYMHAETCS CO CUCTEMAaTH3allMd W pa3BUTHUS
3HAaHMM O HATypaJbHBIX 4YHCJIAX, TOJIYYEHHBIX B HadajbHOM mkose. [lpm sTOM
COBEPUIEHCTBOBAHNE BHIYMCINTEIBHON TEXHUKHU U (POPMHUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUI
COYETAeTCs C Pa3BUTHUEM BBIYMCIMTEIBHON KYIbTYphl, B YaCTHOCTH C O0YYEHHEM MpOCTEHIIUM
npuéMaM MPUKUIKU U OLEHKU PE3yIbTaTOB BHIYMCICHUH.

Jlpyroit KpynHbIii OJIOK B colepKaHUM apu(PMeTHIecKol JTUHUKM — 3TO Apodu. Hauvano
M3Y4YEHUs OOBIKHOBEHHBIX M JIECATHYHBIX JpoOel OTHECEHO K 5 Kiaccy. JTO MEpBBIA ATal B
OCBOCHMH JIpOOEi, KOr1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UI€IMU, HOHATUAMU TeMbl. [1pu
TOM pPAcCMOTPEHHE OOBIKHOBEHHBIX JpoOEil B MOJMHOM OOBEME MpPEAIIECTBYET H3YYEHHIO
JECATUYHBIX IpoOeH, UTo 11e1eco00pa3Ho ¢ TOUKU 3PEHHsI IOTUKU U3JI0KEHUS YUCIOBOM JIMHUH,
KOrja MpaBuia JAEUCTBUH C JAECATUYHBIMU JIPOOSIMH MOXKHO OOOCHOBATh Y€ H3BECTHBIMU
QITOPUTMaMHU BBIMOJHEHUS IeHCTBUN ¢ OOBIKHOBEHHBIMH JAPO0SMHU. 3HAKOMCTBO C I€CATUUHBIMU
JIpOoOsIMU pacIIMPUT BO3MOKHOCTH JJI IOHUMaHUSl 00yJarolUMHCS TIPUKIIATHOTO TPUMEHEHUS
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HOBOU 3alliCH MPU U3YYEHUH JAPYTUX MPEJAMETOB U MPU MPAKTUYECKOM HUCMosb3oBaHuU. K 6
KJIaCCy OTHECEH BTOPOM 3Tall B U3YUYE€HUU Ipo0eH, TIe MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHCHHS ¥ TIpeoOpa3oBaHUs ApoOel, OCBOCHHWE HOBBIX BBIYHUCIUTEIBHBIX aJITOPUTMOB,
OTTAaYMBAHUE TEXHUKU BBIYHUCICHHUW, B TOM YHCIIE 3HAYEHHWI BBIPAXKEHUMN, COJAEpKAIIMX U
OOBIKHOBEHHbBIC, W JCCSATUYHBIC JIPOOU, YCTAHOBJICHHUE CBSI3€M MEXKAYy HHUMH, PAaCCMOTpPEHUE
npuéMOB pellleHus 3a1a4y Ha Apodu. B Hauane 6 kiiacca mpoOMCXOIUT 3HAKOMCTBO C MOHSITUEM
IPOLIEHTA.

Oco0eHHOCThIO U3yUEHUS MOJIOKUTEIBHBIX U OTPUIIATENLHBIX YHCE SBIISETCS TO, YTO OHU
TaK)Ke MOTYT pacCMaTpUBaTbCs B HECKOJIBKO 3TamoB. B 6 kiacce B Hauaje M3y4yeHUs TEMbI
«TonoxxuTtenbHbIE U OTPULIATEIBHBIE YKCIIa» BblAENsIeTCS noarema «lLlenble ynucnay, B pamkax
KOTOpPOM 3HAKOMCTBO C OTPULATEIBHBIMU YHMCIAMU W JEHCTBUSIMU C TOJOXKHUTEIbHBIMU U
OTPULIATEJILHBIMU YHCIIAMU IPOUCXOIUT HAa OCHOBE COAEPIKATEIBHOTO MOAX0/1a. ITO MO3BOJIAET
Ha JJOCTYITHOM YPOBHE MO3HAKOMUTH YUaIIUXCs MPAKTUUECKH CO BCEMU OCHOBHBIMU MOHATUSIMU
TEMBI, B TOM YHCIIE ¥ C IPAaBUJIAMH 3HAKOB MPU BBIMOJIHEHUN apUPMETUUECKUX IEHCTBUM.

IIpu oOydeHuM pelIeHHI0O TEKCTOBBIX 3aJad B 5-6 KiaccaXx HCIOJIB3YIOTCS
apupmernueckue mpUEMBI pemieHUs. TeKCTOBbIE 3ajaud, pelaemMbple Mpu  OTpaboTKe
BBIYHMCIIUTEILHBIX HaBBIKOB B 5-6 KJIaccax, pacCMAaTPUBAIOTCS 33J1a4U CJICYIOIIUX BUIOB: 3a/1a4u
Ha JBW)KEHME, HA YacTH, HA MOKYIKH, Ha pabOTy U MPOU3BOAUTEIHHOCTh, Ha MPOIEHTHI, Ha
oTHolIeHus u nponopuuu. Kpome Toro, o0ydaroiuecs 3HaKOMATCS ¢ MPUEMaMH pELISHUs 3a/1a4
nepe6opoM BO3MOKHBIX BAPUAHTOB, yyaTcsi paboTarh ¢ mHGOopMaluei, mpecTaBIeHHON B popme
Ta0JINL WIN JUarpamM.

B paboueii nporpamme 1mo mMatematuke A 5-6 KJ1accoB MPeaycMOTPEeHO (hOpMHUpPOBaHHE
MPOTIEIEBTUUECKUX aNreOpandecKux MpecTaBiIeHnd. bykBa Kak CMMBOJI HEKOTOPOro YHCIa B
3aBUCUMOCTH OT MAaTE€MaTHYECKOIO KOHTEKCTa BBOJUTCA MOCTENEHHO. BykBeHHas CHUMBOJIMKA
IIMPOKO HCIIOJIB3YETCS MPEXKJE BCEro JUisi 3alMucy OOIIMX YTBEPKACHUN M TPEIIOKEHUH,
dbopMyI, B YaCTHOCTH JJIsl BBIUMCIICHHS] T€OMETPUUYECKUX BEIMYHMH, B KQUEeCTBE «3aMECTHTEIS»
yucla.

B xypce «MaremaTuku» 5-6 Kj1accoB peCTaBICHA HATJISAHAS TE€OMETPUS, HAIIpaBJICHHAs
Ha pa3BUTHE OOPA3HOrO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, H300pa3uTEIbHBIX
YMEHUN. DTO BaXKHBIM 3Tall B U3YYEHUU N'€OMETPUU, KOTOPBIM OCYHIECTBISAETCS HA HATJISIHO-
IIPAKTUYECKOM YPOBHE, OIIMPAETCSl Ha HAIISIIHO-00pa3Hoe MbllIeHHe oOydaromuxcs. bonpias
pOJIb OTBOAMTCS MPAKTUYECKOM JEATEIbHOCTH, ONBITY, AKCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecst 3HaKOMATCSI ¢ TEOMETPUUECKUMH (PUTypaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C
UX MPOCTEUIINMH KOH(PUTYpaIUsIMU, ydaTcs U300pakaTh MX Ha HEIMHOBAHHOW M KIIETYATOM
Oymare, pacCMaTpUBaIOT WX MPOCTEHIINE CBOICTBA. B mpoliecce n3ydeHust HarasiiHOM TeoOMeTpun
3HaHMS, TIONy4YeHHbIe OOYy4YaIOUIMMKCS B HAYalbHOM MIKOJIE, CHUCTEMAaTU3HPYIOTCS U
pacIIUpSIIOTCS.

B cTpykType nporpammel yue6HOTO Kypca «Anredpay OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEP’KaTENIbHO-METOUYECKHE JIUHUN: «Yucaa U BBIYMCICHUSN»; «Anredpanueckue
BBIPDOKEHUS»;, «YpaBHEHUsI U HepaBeHCTBay; «DyHkuum». Kaxngas u3 3THX colepKaTeiabHO-
METOJMYECKUX JTUHUN Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YyUEHHUS Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasich U B3aUMOJICHCTBYS ¢ APYTUMHU €ro IMHUSAMU. B Xoae m3yueHus Kypca
00yJaronMMcs MPUXOAUTCS JIOTHUECKH PACcCyk AaTh, UCIOJIB30BAaTh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ ATHM 1€Neco00pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3Jielibl MaTEMaTUUECKOro 00pa3oBaHMs U CHOCOOCTBYIOIIHE
OBJIAJICHUIO 00YYAIOIIUMHUCS OCHOB YHHBEPCATHHOIO MaTEMaTHYECKOTO S3bIKa. TakuM oOpazom,
MOXXHO YTBEpXIaTh, YTO COJIEPKATEIILHOW M CTPYKTYPHOW OCOOEHHOCTBHIO Kypca «Anredpar
SBJISIETCS] €70 MHTETPUPOBAHHBIN XapakTep.

Conepxanne nUHUM «Yucaa W BBIYMCICHHS» CIYKUT OCHOBOM IS JajJbHEUIIEro
U3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIILICHUS,
(GhOpPMHUPOBAHUIO YMEHHSI TOJB30BATHCS ANTOPUTMAMHU, a TAKXKE MPUOOPETCHHUIO MPAKTUICCKUX
HABBIKOB, HEOOXOJMMBIX MJIs MOBCEIHEBHOM KM3HH. Pa3BUTHE MOHITHS O YMCIIE B OCHOBHOM
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IIKOJIE CBSI3aHO C pAlMOHAIBHBIMH W HPPALUOHAIBHBIMH YHCIIaMHd, (QOopMHpOBaHUEM
MPEJCTABICHUHN O ACHCTBUTEIHHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM JIMHUU OTHECEHO K
CTaplieMy 3BeHY O0IIero 00pa3oBaHusl.

Conepxanue JBYX aireOpandeckux JIUHUH — «AnreOpandeckue BBIPAKEHUS» H
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCS MATEMATHYECKOTO
armapara, HeoOXO0IMMOTO IS PEIICHHS 3a]a4 MaTeMAaTHKH, CMEXHBIX IIPEIMETOB U MPAKTHUKO-
OPUEHTHPOBAHHBIX 3a/la4. B OCHOBHOW IIKOJ€ Y4eOHBIM MaTepuayn TPYNIUPYETCS BOKPYT
paIlMOHANBHBIX BBIPAKECHHH. AJreOpa IeMOHCTPUPYET 3HAUYCHHE MATEMAaTHKH KakK S3bIKa IS
MIOCTPOEHUS MATEMAaTUYECKUX MOJEINIEH, ONMHMCAHUs MPOLECCOB U SBICHUM pealbHOro Mupa. B
3a1auu 00y4YeHUs anredpe BXOMAT TaKKe JallbHEeHIee Pa3BUTHE AJITOPUTMHYECKOTO MBIIIJICHUS,
HEO0OXOUMOT0, B YaCTHOCTH, ISl OCBOCHHS Kypca WH(POPMATHKH, M OBJAJICHUE HABBIKAMH
JeTyKTUBHBIX paccykaeHuid. [IpeoOpa3zoBanre CHMBOIBHBIX ()OPM BHOCHT CBOM CICITU(DUUSCKUNA
BKJIAJ] B pa3BUTHE BOOOpaKEHUsI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxkanne  (QyHKIMOHATBHO-TpAUUECKONW JIMHUU  HAICJICHO HAa  TOJyYCHHE
NIKOJIbHUKAMH 3HAHUHU 0 QYHKIMAX KaK BaXKHEUIICH MaTEeMAaTUYECKON MOJETH ISl OTIMCAHUS U
MCCJICI0OBaHMS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUHN B MPUPOJE U oOImecTBe. M3ydeHne 3Toro
MaTepuaiga CrIocOOCTBYET PAa3BUTHIO Yy OOYYAIOMIUXCS YMEHHUS HCIIOJIB30BATh Pa3InIHbBIC

BbIpa3UTENIbHbIE CPEACTBA s3bIKA MAaTEMaTHUKU — CIIOBECHbIE, CUMBOJIMYECKUE, rpaduyeckue,
BHOCHUT BKJIaJ] B (DOPMUPOBAHHE TPEACTABICHUH O POJIM MAaTEMAaTUKU B PA3BUTHH IIUBIIIN3AIIH U
KYJIBTYpBI.

VYrnyOn€HHbI Kypc anredOpbl XapaKTepU3yeTCs HE TOJbKO H3YYEHHEM HEKOTOPOIo
JIOTIOJIHUTEJILHOTO TEOPETHUYECKOr0 ammaparta M CBS3aHHBIX C HUM METOJOB PEIICHHS 3aaau.
Anrebpa sBISETCS S3BIKOM ISl ONHMCAaHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIy)KUT OCHOBOM
MaTeMaTHUYeCKOTro MoJienupoBaHus. [Ipu »ToM camu 00BEKThl MATEMATHUECKUX YMO3aKIIIOUEHUI
U TIPUHATHIE B areOpe MmpaBuiia WX KOHCTPYMPOBAHHS CIIOCOOCTBYIOT (hOPMUPOBAHHIO YMEHUI
000CHOBBIBaTh U JIOKA3bIBaTh CYXKICHHS, Pa3BUBAIOT MATEMaTHYECKYI0 HMHTYHUIUIO, KPAaTKO U
HarJIsHO PACKPBIBAIOT MEXAHU3M JIOTHUECKUX ITOCTPOCHUH U yyaT X NPUMEHEHHIO. TeM caMbIM
anredpa 3aHUMAaeT OJTHO U3 BEAYIIUX MECT B ((OPMHUPOBAHUH HAYYHO-TEOPETUUECKOTO MBIIILICHUS
o0yyJaroumxcs.

['eomeTpus Kak OJMH U3 OCHOBHBIX pa3/eNiOB IIKOJBHOW MaTeMaTUKU, UMEIOUIUN CBOEH
LeNbl0 00€CleYnTh H3y4YE€HHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHMH M B3aUMHOE
pacIroIokeHUE, ONUPAETCS Ha JIOTHUECKYIO, 10KAa3aTEeIbHYIO JIMHUI0. «MaTeMaTuKy yxe 3aTeM
YYHUTh HAJ0, YTO OHA YM B IOPAJOK NPUBOJUTY, — IHUCAJ BEIMKUN PYCCKUN y4€HBIM Muxaumi
BacunbseBuu JlomoHOCOB. [[eHHOCTD M3yueHUsI TEOMETPUM B OCHOBHOM ILKOJIE 3aKJIFOYAETCS B
TOM, 4TO OO0YyYaroIMiCs CMOKET HAYYUThCS IPOBOAUTD J0KA3aTeNbHbIE PACCYKJIEHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOYEHMS, I0Ka3bIBaTh UCTUHHBIE YTBEPIKIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO)KHBIM, TPOBOJUTH PACCYXJIEHHUA OT MPOTUBHOIO, OTJIWYATh CBOMCTBA OT IPU3HAKOB,
dopmynupoBate oOpaTHble yTBepkIeHHs. Oco0oe 3HaueHHe JloKa3aTeabHas JTUHHUS MUMEeT I
yrayO0nE€HHOTO U3y4eHUsI MaTEMaTUKH.

BwMmecte ¢ Tem He creayeT 3a0bIBaTh clioBa ¢paHiry3ckoro Maremaruka JKana /IpeoHHe,
MPEIOCTEPEraBIIEro yUUTeNs OT U3IUIIHEro (opMain3Ma, 0COOEHHO B OTHOIIEHUH OCHOBAaHUI
reomeTpun: «UTo Kacaercs JeTMKaTHON MpoOIeMbl BBEACHUS «aKCHOM», TO MHE KaXXeTCsl, YTO Ha
MEePBBIX MOPaxX HYKHO BOOOIIE M30eraTh MPOU3HOCUTH caMO 3TO clioBO. C JIpyroil ke CTOPOHBHI,
HE CJIEQyeT YIYCKAaTb HU OJHOM BO3MOYKHOCTH [aBaThb IPHUMEPHI JIOTMYECKHX 3aKJIIOUYEHUH,
KOTOpBIE KyJa B OOJbLIEH Mepe, YeM Ues aKCUOM, SBJISIOTCSI HICTUHHBIMH M €IMHCTBEHHBIMHU
JIBUTATEIIIMH MaTeMaTHYECKOTO MbIIUICHUs». BaskHO, YTOOBI YUEHHUK, OBJIAEBIINN UCKYCCTBOM
paccyknarb, MOT TPUMEHSATH €ro M B OKpyXarouleil >ku3Hu. M B 3TOM COCTOUT Ba)xkHOE
BOCIIMTATEIbHOE 3HAYEHHE WU3YYEHHUS TE€OMETPHUM, INPUCYIIEE MMEHHO OTEYECTBEHHOMN
MaTeMaTH4YeCKON MIKOJIE.

Bropoii 1ienpto u3yueHus: TEOMETPUN SBISIETCS HAYYUTHCS UCIIONIb30BaTh €€ B KaueCTBE
MHCTPYMEHTA MPHU PEIIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3a7ay, BCTPEUAIOLIUXCS
B pPeabHOM KU3HU. YUEHUK JIOJDKEH HAYYHUTHCS OINPEIeIUTh T€OMETPUUYECKYIO (PUTYpY, OIHCATh
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CJIOBaMU YEPTEK WM PUCYHOK, HANTH TUIOMIA/Ib 3METBHOTO YYacTKa, PACCUUTATh HEOOXOTUMYIO
JUIMHY OINTOBOJIOKOHHOTO Kalensl win TpeOyeMble pa3Mephbl rapaxa s aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JIMHUS B W3YYEHHUU T€OMETPUM B LIKOJIE, HE MEHee
BakHas, yeM mepBasi. CrocoOCTBOBaTh 3TOMY MOTYT 3aJauM MPAKTUYECKOTO XapakTepa, Mpu
pPacCMOTPEHUH KOTOPBIX MOKHO OOy4yaTh J€TEH CTPOUTh MAaTeMaTUYECKUE MOJENIN PealbHBIX
JKU3HEHHBIX CHUTYyallud, MPOBOJUTH BBIYHUCICHHUS M OLIEHUBATh aJ€KBAaTHOCTH IOJYYEHHOTO
pesynpraTa. KpailiHe BaKHO IOAYEPKUBATH CBSA3M TIE€OMETPUM C JPYTMMHM IpPEAMETaMU,
MOTHUBHpPOBaTh  HCIOJB30BAaTh  ONpPENEICHUS TIEeOMETPUYECKMX (QUIryp U  TMOHATHUH,
JIeMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DT CBSI3M Haubosee
APKO BUIHBI B TeMaX «BekTtopbl», « TpuroHomerpuyeckue cOOTHOIIEHUs», «MeTo KOOpauHaT
u «Teopema [Tudaropar.

OcoOeHHOCTh Kypca yriayOJaEHHOTO HM3y4EHHUS TE€OMETPUHM COCTOMT HE B TOM, 4YTO
no6asiisieTcst 00JBIIOE KOJTMYECTBO HOBBIX TEM, a B TOM, UTO Y4YaIlIHecs He MPOCTO 3HAKOMSITCS C
ornpeeNEHHBIMU MOHATUSIMH, @ YBEPEHHO OBJa1eBatoT UMHU. CyIleCTBYIONINE TEMbI IPOrPaMMBI
0a30BOro Kypca reoMeTpHUH U3ydaroTcs Ha OoJiee TITyOOKOM YpOBHE, a ydalluecs MpHoOpeTarT
YMEHHsI, TOMOTaI0IIe UM YBEPEHHO MPUMEHSTh CBOM 3HAHUS HE TOJbKO B MaTEeMaTHKE, HO U B
CMEXHBIX TMpeaMeTax, Npexae Bcero (u3nke W HMHPOPMATHKE, a TaKXkKe I0JIb30BATHCS
MOJTyYEHHBIMU 3HAHUSIMU TIPH PEIICHUN MPAKTHYECKUX 3a7a4.

B coBpemenHOM 1 (ppOBOM MUpPE BEPOSATHOCTD M CTATUCTHKA TIPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTh KaK C TOYKH 3pPEHHS MPAKTUUYECKUX MPUIIOKEHHUH, TaK U UX POJIM B 0Opa30BaHUH,
HEOOXOIMMOM KaXKIOMYy 4elloBeKy. Bo3pacraer uucio npodeccuii, mpu OBIaJeHHH KOTOPBIMHU
TpeOyercs xopomiass 06a30Bas MOATOTOBKA B 00JacTH BEPOATHOCTH W CTATUCTUKH, Takas
MOATOTOBKA Ba)KHA JUIsI MPOJOJKEHUs OOpa3oBaHUS M MJis YCIEMIHOW NpodecCHOHATBHON
Kapbephl.

Kaxxnpiif yenoBek NOCTOSTHHO NPUHUMAET DPELICHHS HAa OCHOBE HMMEIOIIUXCS Yy HEro
naHHbIX. J{7s 0OOCHOBAHHOTO NPUHATHS PEIICHHUS B YCIOBHUSX HEAOCTaTKa WM H30BITKA
uHpopmanuu HEOOXOJAUMO B TOM HYHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTUYECKOE MbIlieHHe. VIMEHHO MOATOMY BO3HHMKJIA HEO00XOIUMOCTh (HOPMUPOBATH Y
oOyuaromuxcsi GyHKIIMOHAIbHYIO IPAMOTHOCTh, BKJIFOUAIOLIYIO B c€0sl yMEHUE BOCIPUHUMATD U
KPUTHYECKH aHATH3UPOBATh MH(POPMAIUIO, MPEACTABICHHYIO B Pa3INYHbIX (PopMax, MOHUMATh
BEPOATHOCTHBIM XapaKTep MHOTHUX pEaJbHBIX IPOLIECCOB W 3aBUCUMOCTEH, MPOU3BOJIUTH
IIPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO C OCHOBHBIMM IpPHHILIMIIAMU cOOpa, aHalu3a M MpPeJICTaBICHUs JaHHBIX U3
pa3iauuHbIX cep KU3HU 00IIeCTBa M TOCYIapCTBa MPUOOIIAET 00yUYaIONINXCs K 0OIECTBEHHBIM
uHTepecaM. l3yueHne OCHOB KOMOMHATOPHKM pPa3BUBACT HABBIKM OpraHM3allu mepedopa u
nojacuéra yuciaa BapuaHTOB, B TOM YHCIE B MPUKIAJAHBIX 33/ladyaXx. 3JHAKOMCTBO C OCHOBaMU
Teopun rpadoB co3naér maremMatuyeckuidl (yHAaMEHT Ui (OPMUPOBAaHUS KOMIIETEHIUN B
obnactu nHGOpMATHKU U U(POBBIX TexHONOrHid. [lToMuMo 3TOTO, P U3yUYEHUN CTATHCTUKH U
BEPOATHOCTH 000TalalOTCs MPEACTABICHUS YUaIlIUXCSl O COBPEMEHHON KapTHHE MUPA U METOAaxX
€ro ucclefoBaHus, (HopMHUpyeTCs MOHMMAHHUE POJM CTATUCTHUKU KaK HMCTOYHHKA COIMAIBHO
3HAYMMOM MH(OPMALINY U 3aKJIAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHUSI.

B cooTBercTBUM ¢ JaHHBIMH LEISIMH B CTPYKType NporpaMMbl y4eOHOTO Kypca
«BeposTHOCTD U CTATUCTUKA» OCHOBHOM IIKOJIBI HA YTI1yOJIEHHOM YPOBHE BbIIETIEHBI CIEAYIOLINE
cojiepxaTebHO-MeToAn4eckue JuHuu: «lIpencrapienne 1aHHBIX U ONMKUCATENbHASI CTATUCTHKAY;
«BeposITHOCTBY; «DIIeMEeHThl KOMOMHATOPUKHY; «BBenenue B Teoputo rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Copepxanne nuHuu «llpencraBieHne NaHHBIX W ONUCATENIbHAs CTATUCTUKA» CIYXKUT
OCHOBOH a1 (popMHUpPOBAHUS HABBIKOB PaOOTHI ¢ MH(OpPMALUEH: OT YTEHUS U MHTEPIpPETAIIUN
uH(popmaluu, TpencTaBIeHHOW B Tabnuiax, Ha jAuarpamMmax u rpadukax g0 cbopa,
MPEACTABICHUS U aHAJIW3a JAHHBIX C UCIOJIb30BAaHUEM CTATUCTUUYECKUX XapAKTEPUCTUK CPEIHUX
u pacceuBanus. PaGotast ¢ naHHbIMH, OOy4aroluecsl y4arcs CUMTHIBATh M MHTEPIPETHPOBATH
JaHHBIC, BHIBUTATh, ApTYMEHTHUPOBATH U KPUTUKOBATH MIPOCTEHIIINE TUIIOTE3bI, PA3MBIIIATH HAJl
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(akTOopamMy, BBI3BIBAIOLNIMMHU H3MEHYMBOCTb, U OIICHHWBATh MX BIHMSHHE HAa paccMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE  IpeACTaBIEHME O  CIy4aliHOM  WM3MEHYMBOCTH,  HCCJIEAOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUN CTAHOBHUTCS MOTHBHMPYIOIIEH OCHOBOH NIl U3yYEHUS TCOPUH
BEpPOATHOCTEN. bonbIloe 3HaueHue 37€Ch UMEIOT NIPAKTUYECKUE 3a/1aHKs], B YACTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMHU.

[ToHATHE BEpOSITHOCTH BBOAMTCS KaK Mepa MpaBIoNoaodus ciydaitHoro coOwrtusi. [lpu
U3ydyeHUM Kypca oOydaromuecs 3HAaKOMATCA C MPOCTEHIIMMHM METOJAMU  BBIUMCIICHUS
BEPOSITHOCTEN B CIy4alHbBIX SKCIIEPUMEHTAX ¢ PABHOBO3MOKHBIMM 3JIEMEHTAPHBIMU HCXOJIAMH,
BEPOSTHOCTHBIMM 3aKOHAMH, MIO3BOJISIFOIIMMU CTaBUTh U pelaTh 0ojee ClloXKHble 3a1aun. B kypc
BXOJST HAYaJIbHBIC MPEJICTABICHUS O CIIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapAKTEPUCTUKAX.

Taxke B paMkax »3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOydaroumuxcs ¢
MHOXECTBAMU M OCHOBHBIMHU OIl€palMsIMH HaJ MHOXECTBAMH, PACCMATPUBAIOTCA IIPUMEPHI
npuMeHeHHus TIpadoB U IEMEHTOB TEOPUM MHOXKECTB Ul pELIeHHs 3aJad, a Takke
UCTIOJIB30BAaHUS B IPYTUX MAaTEMAaTUYECKUX Kypcax M y4eOHBIX IpeaMeTax.



Mecto yueOHOoro npeagmera «MaremaTuka» B y4eOHOM IIaHe

B coorBerctBHM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTEbHBIM CTAHAAPTOM
OCHOBHOI'0 00Illero o0pa3oBaHMsl MaTeMaTHKa SBJISIETCS 00s13aTeIbHBIM IPEJAMETOM Ha JJaHHOM
ypoBHe oOpaszoBanus. CorimacHo ydeOHOMY IutlaHy B 5—9 kiaccax yd4eOHBIM mpeaMer
«MatemaTtuka» TpaJULIMOHHO U3y4YaeTCsl B paMKax CIIEAYIOIINX y4eOHBIX KypcoB: B 5—6 Kiaccax
— Kypca «MaremaThka», B 7—9 kiiaccax — KypcoB «Anredpay (BKJItoYast 3JIEMEHTHI CTATUCTUKH
U Teopuu BeposTHOCTEH) 1 «I'eomeTpusi». HacTosmiei mporpaMMoii BBOJUTCS CaMOCTOSITEIIbHBIN
yueOHbIN Kypc «BepoATHOCTh U CTaTUCTHKA.

B 5—6 xkmaccax wu3y4yaercs WHTEIPUPOBAHHBIA mpenMeT «MaremaTHka», KOTOPBIH
BKJIIOYAET apu(pMeTHUeCKUii MaTepral W HATJSAHYIO T€OMETPHIO, a TaKKe MPOIEIeBTUUECKUE
CBEJICHUS U3 alnreOpsl, SJIEMEHTHI JJOTMKHM U Hayalla ONUcaTeIbHON CTaTUCTUKU.

VY4eOHbIl MIaH HAa U3YYEHHUE MAaTEMAaTUKHU B 5—O6 KiaccaX OTBOAUT 6 y4yeOHBIX 4acoB B
Henemo (1 wac peanusyercs 3a c4€r yacTd ydeOHOro IutaHa, (GpopMHUpyeMON ydyaCTHUKaMHU
00pa3oBaTeNLHOrO MpoIiecca) B TEUCHUE KX I0ro roja o0y4denus, Bcero 408 yueOHBIX 4acoB.

B 7—9 xnaccax u3ydaercs y4eOHBIH Kypc «Anredpay», KOTOPBIA BKIIFOYACT CISAYIOIIHE
OCHOBHBIE pa3feNibl coAepkaHus: «Yucina W BBIYHCICHHUA», «ANTeOpanveckue BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBaY, «DyHKIU.

B yueOHOM miaHe Ha w3ydeHue ainreOpel B 7-9 kimaccax Ha yriyOJIEHHOM YpOBHE
0TBOAUTCS 4 yueOHbIX yaca B HEJENI0 B TEYEHUE KaKJIOro rojga oOydeHHus, BCEro 3a TpHU roja
00yuennss —408 y4eOHbIX 4acoB.

B 7—9 xnaccax uzyuaercs yueOHbIi Kype «I'eoMeTpHsi», KOTOPbIi BKIIOYAET CIEIYIOIHe
OCHOBHBIE pa3iensl copepkanus: «l'eomerpuueckue Gurypsl m ux cBoicTBa», «M3mepeHue
reOMETPUYECKUX BEIUYMH», a Takke «J/lexkapToBbl KOOPAMHATHI Ha IJIOCKOCTUY», «BeKTopbI»,
«ABmwxenus miockoctn» u «IIpeodpazoBaHust mox00Ms».

B y4yeOHOM miaHe Ha u3y4yeHHE reoMeTpuu B 7-9 kiaccax Ha YriyOJI€HHOM YpOBHE
OTBOJUTCS 3 y4eOHBIX 4aca B HEZAENI0 B TEUYEHHE Kaxaoro roga odydenus. Beero 3a 3 rona
o0Oyuenus - 306 yueOHBIX YacoB.

B yueOHOM 11aHe Ha M3ydeHHe y4eOHOro Kkypca «BeposTHOCTh M craTHCTHKa» B 7-9
KJlaccax Ha yriyOJa€HHOM YpOBHE OTBOJIUTCS 1 yueOHBIHM yac B HEJIENIO B TEUEHUE KaXKJ0r0 roja
o0OydeHus, Bcero 3a Tpu roja ooyuyenus - 102 yueOHbIX yaca.

TemaTnueckoe IUIaHUpOBaHME Y4YeOHBIX KYpPCOB M PEKOMEHAYyEMOe pacIpeesieHue
y4eOHOro BPEMEHHM I U3YyYeHUsl OTAENbHBIX TEeM, MPEJIOKEHHbIE B HACTOSLIEH Imporpamme,
YUNTENb MOXET BapbUPOBaTh. YUWTENb BIPABE YBEIWYMUTHh WM YMEHBIIUTH NPEIJIOKEHHOE
YHUCIIO Y4eOHBIX YacOB HAa TEMY, YTOObI YIIyOUThCS B TEMATHUKY, 0oJjiee 3aMHTEPECOBABIIYIO
YYEHUKOB, WIN HAIIPAaBUTh YCUJIUS HA IIPEOJOJIEHUE 3aTPyAHEHUN. JIOITyCTUMO TaKKe JIOKaIbHOE
nepepacrnpesielieHie M MEepecTaHOBKAa JJIEMEHTOB COJIEpP)KaHHUS BHYTPH JIaHHOTO KJjacca.
KonnyecTtBo npoBepodHbIX padOT (TeMaTHUECKUH M MTOTOBBIH KOHTPOJIb KauecTBa YCBOEHUS
yueOHOro MaTepuasa) U UX THUII (CAaMOCTOATEIbHbIE U KOHTPOJIbHBIE pa0OTHI, TECTHI) OCTAIOTCS Ha
YCMOTpEHHE yuuTess. Takxke yduTeNb BIpaBe yBEIUUNTh WIN YMEHBUIUTD YUCIO Y4eOHBIX 4acoB,
OTBEIEHHBIX B JaHHOW pabouell mporpamme Ha 000O0IIeHHME, MOBTOPEHHE, CUCTEMaTHU3aIUI0
3HaHUN oOyuaronmxcs. EAMHCTBEHHBIM, HO NPUHLMIHAIBHO BAXKHBIM KPUTEpUEM, SBISETCA
JOCTHKEHHUE PE3yJIbTaTOB 00yUEHHS, YKa3aHHbBIX B HACTOSILEH IIporpaMme.



Conep:xanue yueOHoro npeamera « MaremaTuka
5 kaace

HartypaJjbHble ynciIa U HYJIb

Harypanbnoe uncno. Psan HatypaneHbix uncen. Yucio 0. M300pakeHne HaTypalbHBIX
qyceJl TOYKaMU Ha KOOPAMHATHOM (uuciioBoil) mpsiMoi. Ilo3unuoHHas cucremMa CUHMCIEHUS.
PrMckas Hymepanysi Kak IpuMep HEMO3ULMOHHOM CUCTEMBI cuuciieHus. [lecsituuHas cucrema
cuncienusi. CpaBHEHHE HaTypaJIbHBIX YUCENl, CPABHEHUE HATYPAIbHBIX yncel ¢ HynéM. CriocoObl
cpaBHeHHs. OKpyTJieHHE HaTypalbHbIX uucell. ClIoKeHUe HaTypajlbHBIX YHCEN; CBOMCTBO HYJIS
IIpU CJIOKEHUU. Bpluntanue kak aeicTBHe, 0OpaTHOE CIOXKEHHUIO. Y MHOKEHUE HaTypaJbHBIX
yucesa, CBOWCTBA HY/Isl M €IMHUIBI IPpU yMHOXeHuHW. JleneHue kak JneiictBue, oOparHoOe
yMHOXEHHIO. KOMNOHEHTBl JelCTBUM, CBSI3b MexAy HuMmu. [IpoBepka pe3ysnbTara
apupmeTrueckoro neiicteus. [lepemecturenbHoe U coueTaTeIbHOE CBOWCTBA (3aKOHBI) CI0KEHUS
U YMHOXXEHHS, paclpe/ieIuTeIbHOe CBOMCTBO (3aKOH) YMHOXeHHA. Vcronb3oBanue OyKB Aiist
0003HaueHUsI HEU3BECTHOTO KOMIIOHEHTa W 3alMCHU CBOWCTB apU(PMETUUYECKUX JeHCTBUM.
Jenurenu u KpaTHble 4Mcia, PasiokKeHHME Ha MHOXUTenu. IIpocTele M cocTaBHbIE uHuCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [enenue ¢ ocratkoMm. CTeneHb C HaTypalbHbIM
noKasaresieM. 3alliCh 4Yucia B BUJE CYMMbl Pa3psHBIX cllaraéMbiX. UMCIOBOE BbIpa’KEHUE.
Breruncnenne  3HAYEHMM  YMCIOBBIX — BBIPQXKCHMM; IOPSANOK  BBINOJIHEHHUS  JICHCTBHI.
Hcnonp30BaHue NMpH BBIYUCICHUSAX NEPEMECTUTENBHOTO U COUYETATEIbHOIO CBOMCTB (3aKOHOB)
CJIOKECHMSI U YMHOXKECHHUS, PaCIPEEIINTEIBHOIO CBOMCTBA YMHOKEHUS.

JApoon

IIpencraBnenue o apoOu kak crocoOe 3arnucu 4acTd BenMuUHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHBIE U HEMIPaBUIbHBIE ApoOH. CMmentanHas ApoOb; MpeICTaBIeHHEe CMEIIaHHOW Tpodu B
BUJIC HENpPaBUIbHON JApoOM M BbIIEJNEHHE IEJOW YacTH YUClIa U3 HEMpPaBWIIBHOM Jpoou.
N3o0pakenune npodeit ToukaMu Ha YUCIOBOU MpsiMoii. OCHOBHOE CBOMCTBO JipoOu. CokpaliieHue
npo6eit. IlpuBenenune npoOu k HOBoMy 3HameHaremo. CpaBHeHue napobOeil. CioxeHue u
BblUKMTaHUE ApoOel. YMHOKEHue U jaejeHue apo0el; B3auMHO-o0OpaTHble Apodu. Haxoxaenue
YaCcTH 1IeJIOr0 U LeJIOro 1o ero yactu. Jlecstuunas 3anuck apoOeit. [IpenctaBnenue necsaTuyHoR
npoOu B BHUAC OOBIKHOBEHHOW. M300paskeHWE MECATHUYHBIX ApoOel TOYKaMH Ha YHCIOBOU
npsamoii. CpaBHEHHE JeCATUYHBIX Jpobeil. ApupmeTndeckue IeiCTBUS € JeCATUYHBIMU JIPOOSIMH.
OxpyrieHue JecsITUHUHBIX APOOeH.

Pelnenue TeKCTOBBIX 33124

Pemenue TekcToBbIX 3amau apudmernyeckuMm crocoOom. PemieHue jgormueckux 3ajad.
Pemenue 3amau nepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronib30BaHMe NpU peIIeHUH 3a1a4
Tabiui U cxeM. PemieHue 3amad, coAepiKallUX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BETMYHHBIL:
CKOPOCTb, BpPEMsl, pACCTOSIHUE; 11€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHMIIBI M3MEpEeHUs: Macchl,
00bEMa, LIEHBl; PACCTOSIHUSA, BPEMEHH, CKOPOCTU. CBsI3b MEXy €AMHUIIAMU U3MEPEHMS KaX0U
BelIMUMHbL. PemeHne OcCHOBHBIX 3adau Ha apoOu. IlpencraBieHue AaHHBIX B BHUAE TaOIuL,
CTOJIOYATHIX IUArPaMM.

Harasignasi reomerpust

Harnsinele npencraBieHus o Gpurypax Ha IiIoCKOCTH: TOUKa, psiMast, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToia. IIpsmMoi, OocTpslid, Tynol U pa3BEPHYTHIN
yrasl.  JlnuHA OTpe3ka, METPUYECKME €AWHMIBI JIuHBL. J[IuHA JIOMaHOH, IEepUMETP
MHOTOYTroJbHUKA. VI3MepeHHne M MOCTpOEHHE YIJIOB C MOMOIIBI0 TpaHcmoptupa. HarnsgHbie
npeicTaBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; TPSMOYTOJIBHUK, KBaJpaT;
TPEeYrojbHUK, 0 paBeHCTBe (uryp. M3o0paxkenue ¢uryp, B TOM yucie Ha KieTyaTod Oymare.
[TocTtpoenne koHpUTrypaluii U3 yacte MpsAMON, OKPY>KHOCTH Ha HEJIMHOBAHHON W KJIeTYaTON
Oymare. HMcronb3oBaHue CBOWCTB CTOPOH M YIJIOB NPSMOYrojibHHKa, KBajapaTa. [lmomanb
IPSAMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCIe GUTYP,
n300paxEHHBIX Ha KieTdyarol Oymare. Enununel wusMepenus 1uiomanu. HarnsgHsie
IpPEICTaBICHUs O TMPOCTPAHCTBEHHBIX (Urypax: MpsIMOYroJbHBIN Mapajuienenumnesn, Kyo,
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MHOTOTpaHHHMKH. M300pakeHne NPOCTEHIIMX MHOTOTpaHHMKOB. Pa3Béprkm Kkyba U
napayuienenunena. Coznanue Mozeseil MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, TIACTHIIMHA U
ap.). O6BEM MPSMOYTOIBLHOTO MapayuieNenurena, kyoa. EquHuIsr uamMeperust o0béma.

6 KJiIacc

HartypaabHble ynciaa

Apudmernueckue AEHCTBUS C MHOTO3HAUYHBIMU HATypajbHbIMHM uuciaMu. YucioBble
BBIPKEHUS, TOPAIOK JCHCTBHIA, MCIOIb30BaHUE CKOOOK. Vcmoip3oBaHWE NpPU BBIYUCICHHUSX
IIEPEMECTUTENIBHOTO U COYETATENbHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PACIIPEACIUTEIIEHOTO
cBoiicTBa yMHOXeHHA. OKpyIrjeHHe HaTypajbHbBIX uHced. Jlenurenu u KpaTHbIE 4YMCIA;
HauOoJpIIMK OOLIMI JAenuTeNnb W HauMEHbllee obliee KpaTtHoe. JlenmMocTe cyMMbl U
npousBeeHus. JleneHne ¢ 0OCTaTKOM.

Apoodu

OObIKHOBEHHAs 1pOoOb, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apodeii. CpaBHeHUE U
ynopsounBanue apodei. Pemenue 3a1ay Ha HaXOXKAEHUE YAaCTH OT LIEJOr0 M LEJIOro MO €ro
yactu. J[poOHOE YMciIo Kak pe3ynpTar neneHus. llpeacraBieHue AeCATHYHOW IpoOW B BUIC
OOBIKHOBEHHOM JpoOM M BO3MOXKHOCTb IIPEJICTABICHHUS OOBIKHOBEHHOH Jpobu B BHUIE
JecsTUUHOM. JlecaTuuHble ApoOU U MeTpUuecKas cucTtemMa mMep. ApumeTuueckue IeHCTBUS U
YHCJIOBbIE BBIPAXKEHUsI ¢ OOBIKHOBEHHBIMHU M JIECATHUYHBIMU ApoOsimMu. OTHouleHue. [lenenue B
JaHHOM OTHoweHuu. MacmTad, mnponopuus. [IpumeHeHue mnponopuuil 0pU pelIeHUu
3ajgad. [lonstTue npouenTa. BeiuncieHue nponeHTa OT BEIMYMHBL U BEJIUYHMHBI 110 €€ MPOLICHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU Ipo0siMu. PemieHue 3amau Ha NpoueHThl. BripakeHue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IHonoxuTeIbLHBIE M OTPULATENbHBIC YHCJIA

[lonoxurenpHple W oTpuuarenbHble uucna. llemsle uwucina. Mogyns  uucna,
reoMeTpuuecKas HHTepIpeTanus Moayis uncia. MzobpaxeHnue yncen Ha KOOpAUHATHOM MPSIMOU.
Yucnossle npoMexxyTku. CpaBHeHUe yncen. ApupMeTnyeckue IeiCTBUS ¢ MOJOKUTEIbHBIMU U
OTPULIATENIBHBIMU 4YnciaaMu. [IpsMoyrospHas cucremMa KOOpJAMHAT Ha IIIOCKOCTH. KoopauHars!
TOYKM Ha IJIOCKOCTH, alcmucca M opauHara. [loctpoenue Touek u GuUryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHBbIC BbIpaKeHHA

[Ipumenenue OykB AJis 3aMCU MaTeMaTHYECKUX BbIpaK€HUH U npeiokeHuil. CBoiicTBa
apupMeTHuecKuXx JIeHCTBUNA. ByKkBeHHBbIE BBIpaXKEHHsS M UYUCIIOBBIE IMOJCTAHOBKU. ByKkBeHHBIE
PaBEHCTBA, HaXO0XK/IEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmysbl; (GopMyisl NepuMeTpa u
IUIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napasenenunena u Kkyoa.

PemeHue TeKCTOBBIX 32124

Pemienue TekcTOBBIX 3ahay apu(MeTHUecKUM crocoboM. Perienue mormueckux 3ajad.
Pemenne 3amau mepeboOpoM Bcex BO3MOXKHBIX BapHaHTOB. Pemenue 3amay, coaepiKaiiux
3aBUCHMOCTH, CBSI3BIBAIOIUX BEIMUYMHBL. CKOPOCTb, BPEMs, PAcCTOSHUE; LI€HA, KOJINYECTBO,
CTOMMOCTb; IPOU3BOJUTENBHOCTb, BpeMs, O00BEM palOoThl. EauHMIIBI W3MepeHHs: Macchl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHHU, CKOpPOCTU. CBsI3p MEXAY €IUHULAMH H3MEPEHMs KaxXI0h
BeIMUYMHBI. PelieHne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLHUOHAIBHOCTHIO BEJIMYUH,
NPOIIEHTaMU; PelIeHne OCHOBHBIX 3a/1a4 Ha JIpoOu 1 porieHThl. OIieHKa ¥ IPUKUAKA, OKPYTICHHUE
pesynbraTta. CocTaBieHne OYKBEHHBIX BBIpaXEHHI M0 yclIoBHIO 3afauu. [IpeacraBnenre 1aHHbIX
¢ moMmoIeio Tabmui ¥ avarpamm. Cton0yarele JuarpaMMbl: 4T€HHE M MOCTpoeHue. UYrteHue
KpPYTOBBIX JIHAarpaMM.

Harusanas reomerpus

Harnsnaeie npeacrasnenus o purypax Ha IIIOCKOCTH: TOUYKa, IpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYTOJIbHHUK, YETBIPEXYTOJbHUK, TPEYrOJbHUK, OKPYKHOCTb, Kpyr. B3zaumnoe
pacrojoXeHue JByX MNPSMbIX Ha IJIOCKOCTH, MNapajielbHble MpsMble, MEepHIEeHIUKYISIpHbIC
npsiMble. V3MepeHHMe pacCTOSHUM: MEXAy IBYMs TOUKAMH, OT TOYKHM [0 MNPsSMOH; AIuHA
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MaplIpyTa Ha KBaJpaTHOW ceTke. Mi3MepeHne U MOCTPOEHUE YIVIOB € IOMOIIbI TPAHCIOPTHUPA.
Bunbl TpeyroabHHUKOB: OCTPOYTOJIbHBINA, MPSMOYTOJBHBIN, TYMOYTOJBHBIN, paBHOOSIPECHHBIMH,
PaBHOCTOPOHHUN. YeTBIPEXYTrONIbHUK, IPUMEPBI  YETBIPEXYIOJBHUKOB. [IpAMOYroibHUK,
KBaJIpaT: UCIIOJIb30BAHUE CBOICTB CTOPOH, YIJIOB, TuaroHanei. MzobpaxeHne reoMeTpuuecKux
¢uryp Ha HENIMHOBAaHHOW Oymare C WCHOJB30BAHUEM IUPKYIs, JUHEWKH, YTOJbHUKA,
Tpancnoptupa. [loctpoenuss Ha kieryatoi Oymare. [lepumerp muoroyrosnbHuka. I[lonsitue
oA GUTYpHL; eIUHUIIB U3MepeHus miomaau. [Ipubmkéanoe naMepenue mwiomaan Guryp,
B TOM 4YHCIie Ha KBaapaTHoOU ceTke. [IpubnmxéHHoe u3MepeHue AMHbI OKPYKHOCTH, ILIOMIAIH
kpyra. CummeTpusi:  LEHTpallbHasg, oceBas U 3epKajbHas  cummerpuu. I[loctpoenue
cuMMeTpuuHbIX  ¢uryp. Harnsauele mnpeactaBieHuss O  MPOCTPAHCTBEHHBIX — (UTYpax:
napajuienienumnen, Kyo, mpu3Mma, mupaMmuia, KOHyC, HWIMHAp, map u cdepa. M3oOpaxeHue
npocTpaHcTBeHHbIX (uryp. I[Ipumepsl pa3BEPTOK MHOTOIpAaHHUKOB, LWJIMHApPAa U KOHYCA.
Co3nanue Moneneld MNPOCTPAaHCTBEHHBIX (uryp (W3 Oymaru, NHpPOBOJOKH, IIACTWIIMHA U
ap.). [lonsitue o0bEma;  emuHUIBI  U3MepeHHs  00béma. OOBEM  IPSIMOYTOJBLHOTO
napajienenunesna, Kyoa.
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Coaeprxxanue yueOHOro npeamera «AJaredpa»
7 knace

Ymncsa v BbIYUCICHUSA

PanyoHajJbHBIE YHCJIA

Parmonanbueie uncna. CpaBHEHHE, YHNOPSJIOYMBAHUE W apUPMETHUYECKHE JEHCTBHS C
pauMoHaNIbHBIMU YncaamMu. YucnaoBas npsmasi, MOyJb YHCTIA.

Crenenb ¢ HaTypajdbHBIM TMOKa3zaTreleM U e€ CBOWCTBAa. 3alUCh 4YKCJIa B JACCATUYHOU
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemrenue TeKCTOBBIX 3a/1a4 apupmeTnyeckuM criocobom. Pemenue 3amau u3 peanbHOU
MPaKTUKKA HAa YacTW, Ha APoOM, Ha MPOLEHTHI, MPUMEHEHUE OTHOLIECHUM W MPOHOPIUM IpH
pELICHUHN 3a/1a4; pelICHUE 3a/1a4 Ha IBKEHHE, paOOTy, MOKYIKH, HAJIOT.

Jeanmoctnb

JeaumocTb nenbix gucena. CBOMCTBA IETUMOCTH.

[Ipoctsle u cocTaBHble uncia. YETHbIE U HEUETHBIE unchaa. [Ipu3sHaku nenumMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUS LIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HauGonpmmii oOmmii JenuTeh 1 HauMEHbIee 00Iee KpaTHOE ABYX 4ucel. B3ammHO
npocteie uncia. Anroputm EBkiuna.

Jlenenue ¢ ocTaTkoM. Apu(METHISCKHE OTIePAIIUH HAJl OCTATKAMHU.

AsredOpanyeckue BbIpasKeHMsI

Bripa:keHus ¢ nepeMeHHbIMU.

Beipaxkxenue ¢ nepeMeHHbIMH. 3HAUEHHUE BBIPAKEHMS ¢ nepeMeHHbIMU. lIpencraBienue
3aBUCHMOCTH MEXK/y BETHIMHAMH B BHJIC ()OPMYIIBI.

ToxnectBo.  ToxkaecTBeHHBbIE  MPeoOpa3oBaHHs  aNreOpanvdeckux  BBIPAKECHUU.
JlokazaTeabCTBO TOXKJIECTB.

MHoro4/ieHbl

Opnowienbl. OqHOUWIEH cTaHAapTHOrO BUja. CTeneHb OAHOWICHA.

MHuorounensl. MHorowien cranpaptHoro Buja. Crenenb MHorouneHa. CroxeHwue,
BbIUWTAaHUE, YMHOXXEHHE M JelieHne MHorowieHoB. [IpeoOpa3zoBaHue 1€10r0 BBIPAXKEHUS B
MHorouwieH. Kopuu MHOrousnena.

@opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbI M KBaJpaT pPa3HOCTH ABYX
BBIpaXEHHH, KyO0 CyYMMBI W KyO0 pa3HOCTH JIBYX BBIPQKEHUH, Pa3HOCTh KBAJpaToB JBYX
BBIPKEHHM, TPOU3BEICHNE Pa3HOCTH U CYMMBI IByX BBIPKEHUN, CyMMa U pa3HOCTh KyOOB JIBYX
BBIPAKECHUI.

Pa3noxxeHre MHOrouieHa Ha MHOXXHUTEIU. BblHeceHHe oOIIero MHOXKHTENS 32 CKOOKH.
Mertoa rpynmnupoBKH.

YpaBHeHHs M CHCTeMbI YPABHEHU

YpaBHeHus

VYpaBHenue ¢ ogHoi nepemeHHoi. Kopenb ypaBHeHus. CBoilcTBa ypaBHEHHH ¢ OJHOM
nepeMeHHO. PaBHOCUIIBHOCTh ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHuecKas MOJIETb pealbHON
CUTYallUH.

JInneliHOE ypaBHEHHME C OJHOM NEpeMEHHOW. UMCIIO KOpHEH JIMHEHHOIo ypaBHEHMS.
Pemienne TEKCTOBBIX 3a7ady C TOMOIIBK) JIMHEWHBIX ypaBHEHHUU. JIMHEHHOE ypaBHEHWHE,
CoZlepaKalllee 3HAK MOJYJIA.

Cucrembl ypaBHEeHUH

VYpaBHeHHEe ¢ JOByMs MEpEeMEHHBIMU. ['paduk JHHEHHOTO ypaBHEHUS C JABYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYMsl mepeMeHHbIMU. ['paduyeckuii MmeTos
pELIeHUs] CUCTEMbI JIMHEHHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU. PerieHne cucteM JIMHEUHbBIX
YpaBHEHHUH C IByMsI IEpEMEHHBIMU METOJIOM TO/ICTAHOBKU M METOJIOM cliokeHus. Cucrema aByx
JUHENUHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU KaK MOJIENIb PEATbHON CUTYallUH.
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DOYyHKIUH

Koopaunarsl u rpaduxu

Koopaunara Touku Ha npsmoin. YUucnosble npomexyTku PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsimoyronbHas cucreMa KOOpAMHAT. AOcuucca W OpIuHaTa TOYKH Ha KOOPAMHATHOM
wiockocty [Ipumepsl rpagukoB, 3agaHHbIX (opMmyinamu. YUYrTeHue TrpaduKOB pealbHbIX
3aBUCUMOCTEH.

DOYyHKIUT

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BennynHaMu. [lonarue pynkimuu. OyHKIUs Kak
MaTeMaTHuYecKasi MOJeb peaabHoro mnpouecca. Ob6nacte ompeneneHuss U 00JacTb 3HAYEHUH
¢ynkuuu. Crioco6Os! 3ananus pyakiuu. I'paduk ¢pynkuuu. [ToHSATHS MakcUMyMa U MUHUMYMa,
BO3PaCTaHMs U YObIBAHMs Ha IIpUMeEpax peabHbIX 3aBUCUMOCTEH.

Jluneitnas gynkuus, e€ cBoiicta. ['paduk nuneitHoi pynkiun. ['paduk pyHkmn y=|X |.
KycouHo-3aanHble pyHKINY.

8 kJ1acc 0a30Bblif YpOBEeHb

Yuci1a ¥ BLIYUCICHUA

KBagparusiii koperb u3 uucina. [lonsarue o0 wuppaumoHansHOM uucie. [lecsTuunbie
npuOIKEHUs UppalMOHaIbHBIX uncen. CBolcTBa apuMETUUECKUX KBAJPaTHBIX KOPHEU U HX
IIPUMEHEHHE K IPE0O0Pa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.

JlericTBUTENIbHBIEC YHCIIA.

Crenens ¢ 1enbIM [TOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YKUCa.

AsredOpanyeckue BbIpasKeHMsI

KBagparHslil TpEXUIIEH, pa3iIoKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckasi apoOb. OCHOBHOE CBOICTBO anreOpanueckoit apoou. CroxeHwue,
BBIUMTAHNE, YMHOXKEHUE, JICJICHUE ajreOpandecKkux ApoOeil. PammoHanbHble BBIpRXEHUS M UX
npeoOpazoBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHMI, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. IIpocteifmine npoOHO-
panuoHalIbHbIE YPABHEHUS.

I'pacdnueckas nHTEepnpeTalysi ypaBHEHUN € JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH € IByMs NIepeMeHHBIMU. [ [prMepsl penieHust cucTeM HEIMHEMHBIX YPABHEHUH € IBYMS
[IEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OIHOM MEPEMEHHOM.

PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHbIE HEpAaBEHCTBA C OJHOUN nepeMeHHOoM. CucTteMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuu. O6nacTh onpeneneHns 1 MHOXKECTBO 3HaueHu QyHkuuu. CriocoOsl
3aanus QyHKIUH.

I'paduk ¢ynkuuu. Urtenue cpoiictB ¢(yHKuuu mo e€ rpaduky. Ilpumepsl rpadukos
GyHKIHI, OTpa)karoluX peaabHble MPOIECCHI.

OyHKIMH, ONUCHIBAIOIIME MPAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, MX
rpadukn. Oynkmn y=x2 y=x’, y=|x|, y =\ x

I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUH.

8 ky1acc yriry0/1eHHbI ypOBeHb

Yuca 1 BLIYHCIECHUA
HppanuoHajbHble Yucia
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KBagpatasie KopHU. Apu(METHUECKUN KBaJpaTHBIM KOpeHb U ero cBoiictBa. [lonarue
MppalyoHaIbHOrO yucia. [[elcTBusA ¢ uppanuoHaTbHBIMU yuciaaMu. CBOWCTBA AEHCTBUH C
UppalMOHATIbHBIMU YKciiaMu. CpaBHEHHE HPPALMOHAIIBHBIX YHCE.

YucaoBbie MHOKECTBA

[IpencraBienus o pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATYPaJIbHBIX, LIENbIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YucaoBble IPOMEKYTKH.

Jeanmocts

HeiictBusa ¢ ocratkamu. Octatku creneHeil. IIpumeHeHune OCTaTKOB K PELICHUIO
YPaBHEHHUH B LIENbIX YUCIIAX U TEKCTOBBIX 3ajau.

HN3mepenus, npudJInKeHnsi, OLEHKH

Pa3meprsl 0OBEKTOB OKpY’KAIOLIEro0 MHUpaA, JUIMTEIBHOCTh MPOLIECCOB B OKPYKAIOLIEM
Mupe. CTaHJapTHBIMA BU]T YKCTIA.

Auredpanyeckue BbIpasKeHUs

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Anrebpanueckas 1po0b. JlomycTuMble 3HaYEHUS IEPEMEHHBIX B APOOHO-palMOHATIBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anredpanueckoi podu. CiiokeHue, BBIMUTaHNE, YMHOKEHUE
U JIelieHne anredpandeckux qpobeii. Briaenenue 1emnoii 4acTu anredpandeckoi qpoou.

PanonanbHble  BbIpaXeHHs.  TOXAECTBEHHblE INPeoOpa3oBaHMs  PALMOHAIBHBIX
BBIPAKCHU.

HppanuoHajbHbIe BBIPAKEHUS

JlonycTuMble 3HA4YeHMsI MEPEMEHHBIX B BBIPAXKEHUSX, COJEP)KALIUX apU(PMETHUYECKHE
KBaJpaTHble  KOpHU. TOXXJAECTBEHHbIE  NpPeoOpa3oBaHMUs  BBIPAKEHMM,  COJEpKaILIUX
apu@mMeTHyecKrue KBapaTHbIE KOPHHU.

Crenenu

Crenenp ¢ menbM TMOKa3aTeneM u e€ cBoiicTBa. IIpeoOpazoBaHme BBIpaKECHUH,
COJIEpIKalINX CTEIICHMU.

YpaBHeHus U HEPaBEeHCTBA

YpaBHenust

KBagparnoe ypaBaenue. ®dopmyna KOpPHEM KBagpaTHOro ypaBHeHHsA. KoamdecTtBo
JEHCTBUTENIBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, cBoguMbIe K
JMHEHHBIM YpaBHEHUSIM WM K KBaJpaTHBIM ypaBHEeHUsIM. KBazipaTHOE ypaBHEHHE C TapaMeTPOM.
Penienne TeKCTOBBIX 3aJa4 C IOMOILBIO KBaJJPAaTHBIX YPaBHEHUM.

JlpoOHO-palinoHanbHble  ypaBHEHMs. PemieHune JIpoOHO-pallMOHANbHBIX —YpPaBHEHH.
Pemenne TEKCTOBBIX 3a/Jad C TMOMOIIbIO JpOOHO-pallMOHANBHBIX ypaBHeHHMH. ['paduueckas
MHTEPIIpETALNs YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

HepaBencrBa

Uucnosslie HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoi. Crtporue u Hectporue HepaBeHCTBA. CIIOKEHHE U
YMHOXEHHE YHCIOBBIX HepaBeHCTB. OlleHMBaHUE 3HAa4YeHHs BbIpakeHHs. JlokazaTenbcTBO
HEPABEHCTB.

[lonsiTHe O pelmeHnn HEpaBeHCTBA € OJHOM IEpEeMEHHONW. MHOXECTBO pEIICHUI
HEPaBEHCTBA. PABHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEpPaBEHCTBO C OJHOM MEPEMEHHOW M MHOYKECTBA €ro peuieHui. Pemenue
JMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB
C OJIHOM mepeMeHHOW. Pemenne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUT

OO6nactp ornpeneneHuss 1 MHOXKECTBO 3HaueHUi QyHkuu. CriocoObl 3a1aHus QYHKIUH.
I'paduk bynkuu. Yrenue cBoiictB ¢pyHkiuu no e€ rpaduxy. Ilpumeps! rpadukoB GyHKIUH,
OTpa)KAIOIIUX PealbHbIE MPOLIECCHI.

JIuneitnas pynkuus. DyHKIMHU, ONMHUCHIBAIOLINE NPSIMYIO U 00paTHYIO NPONOPLUOHATILHBIE
3aBHCUMOCTH, UX IrpauKu.
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Oyukunu y=ax? y=x?+ b, y=x3 y=|x|, y = x, y = k/X 1 ux cBoiictBa. Kycouno-3anannbie

GyHKIIHH.

9 kJs1acc 0a30Bblif YpOBEHb

Yucsia v BLIYUCTICHUSA

PanmonaneHbIe Yriciia, UPpAMOHAIBHEIC YHCIIA, KOHCYHBIC M OECKOHEUHBIC JCCSITHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENIbHBIE 4YHCIA KaK OECKOHEUHBIE
JEeCATHYHBIC ApoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEKy MHOKECTBOM JIEHCTBUTEIILHBIX
YHCeJl U KOOPJMHATHON MPsIMOM.

CpaBHeHHUE NEHCTBUTENBHBIX YUCEN, apu(METUYECKUE ICHCTBUS C JCHCTBUTEIHHBIMU
YHUCJIaMHU.

Pa3mepbl OOBEKTOB OKpYKAIOMIETO MHUpPA, IIUTEILHOCTh MPOIIECCOB B OKPYXKAIOIIEM
MUpe.

[MpubnmkE€HHOE 3HAYCHHWE BEIMYMHBI, TOYHOCTH NPHUONMKeHHUS. OKpPYIICHHE YHCEN.
[Tpukuaka v oreHKa pe3yIbTaTOB BHIYUCICHUI.

YpaBHeHNsI 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCA K  KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pelieHus ypaBHEHMH TPETbEH M YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenue  npoOHO-pallMOHANBHBIX ~ ypaBHEHMM.  PemieHuMe  TEKCTOBBIX  3aja4
areOpanyeckuM METOOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € ABYMs IIE€PEMEHHBIMU. PellleHne cucTeM IBYX YpaBHEHMM, OIHO U3 KOTOPBIX
JWHEWHOE, a Jpyroe — BTOpOH cTerneHu. I'paduueckas MHTEpIpETals CUCTEMbl YPaBHEHHN C
JBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 33a4 aNreOpandeckuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PenieHue cuCTeM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas mHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

Tpadukn Gyukmmit: y = £x, y = £x + b, y =k /x, y=x°, y =x, y = |x|, u ux cBoiicTsa.

Yucii0Bble MOCAEA0BATEILHOCTH M POIrPECCUH

[ToHsiTHE YKMCTOBOW MOCIEIOBATENILHOCTH. 3aJaHUE MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoii n-ro wieHa.

Apudpmernueckas W reomeTpuyeckas — mporpeccud. @DopMmynabl  n-ro  4ieHa
apru(MeTHUECKON U TeOMETPUYECKOM MPOrpPecCHii, CyMMBbI IEPBBIX N YICHOB.

N300paxenne 4wieHOB apu(METHYECKOW M TeOMETPUYECKOW MpOrpeccuil ToukamHu Ha
KOOpPJMHATHOM IIOCKOCTH. JINHENHBIN 1 SKCIOHEHIUAIbHBINA POCT. CII0KHBIE TPOLIEHTHI.

9 kJy1acC yriry0/1eHHbI YPOBEHb
Yuciia 1 BLIYMCJIECHUA

HppauunonajabHble Yucjaa
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Kopenp n-ii crenenn u ero cpoictBa. CTeleHb C PAallMOHAJIBHBIM IOKAa3aTeleM U €€
CBOICTBA.

Auredpanyeckue BbIpasKeHUs

HppanuoHajibHbIe BBIPAKEHHS

ToxnecTBeHHbIE TPe0Opa30BaHUS BBIPAKECHUN, COAEPIKAIIMX KOPEHb N-H CTENEHH.
ToxnecTBeHHble MpPeoOpa30BaHMs BBIPAKEHUH, COJEpPXKALIMX CTENEHb C palMOHAIbHBIM
IIOKa3aTEJIEM.

MHoro4JieHbl

KBagparusiii tpéxwieH. KopHu kBagpatHOro tpéxuineHa. PasnokeHue KBagpaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHHs U HEPaBEeHCTBA

YpaBHeHust

bukBanpatHbie  ypaBHeHusA. IIpumepsl NPUMEHEHUH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, TPaPUIECKOTO METO/Ia TIPHU PEIICHUH YpaBHEHUHN 3- u
4-ii cTenieHEeN.

Pemenue 1poOGHO-paliOHAIBHBIX YPaBHEHHH.

Pemenne cucrem ypaBHeHUH C JByMs NEPEMEHHBIMH. PenieHue NnpocTemmmx CUCTEM
HEJIMHEHHBIX ypaBHEHHH C JByMs IepeMeHHbIMH. ['paduueckuil MeToJ peLIeHHUs CUCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs nepeMeHHbIMU. CUcTeMa JABYX HEJIMHEWHBIX YPaBHEHHMH C
JBYMsI IEPEMEHHBIMU KaK MOJEJIb PEAIbHOM CUTYalUH.

HepaBencrBa

UYucnoBsle HEpaBeHCTBA. PenieHre TMHEMHBIX HEpaBeHCTB. [loKa3aTeIbCTBO HEPABEHCTB.

KBagparHele HepaBeHCTBAa ¢ OJHOM IlepeMeHHOH. PelieHne KBaJapaTHBIX HEPABEHCTB
rpa¢u4ecKuM METOJAOM U METOAOM HHTEpPBAJIOB. MeTOJ HHTEPBAJIOB MJS PALMOHAIbHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Pemenne TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaseHnctBo ¢ aByms nepemMeHHbIMM. PellieHne HepaBeHCTBAa C JBYMs IIE€PEMEHHBIMMU.
CucTteMbl HEpaBEHCTB € IBYMs IEpeMEHHBIMU. I "paduueckuii MeTo1 peleHus CUCTEM HEPaBEHCTB
C ABYMs IEPEMEHHBIMM.

DOyHKIUH

Oyukuus. CpoiicTBa (QYHKIMI: Hyad (YHKUUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKLIMU, TPOMEXYTKH BO3pacTaHHs M YObIBaHHMsS (YHKUUHU, YETHBIE M HEUYETHbIE (YHKLUH,
HauOoJIbIlIee U HAMMEHbLIee 3HaueHUs (QyHKIUH.

KBagpatuunas ¢yHknus u e€ cBoiictBa. lcmonb3oBaHME CBOMCTB KBaJpaTHUHOU
byHkuu s pemienust 3anad. [loctpoenue rpaduxa xBagpatuyHod ¢yHkiuu. [lonoxenue
rpaduka KBapaTUUHONW (PYHKIIMU B 3aBUCUMOCTHU OT €€ KO PHUIIMEHTOB.

I'paduku pynkmid y = ax?, y =a(X —m)?uy = a(x —m)? + n.

IToctpoenue rpaduKoB GPyHKIHMHA ¢ TOMOIIBI0 TPe0OPa30BaHUIA.

Hpobuo-nuueiinas yukiusa. UccnenoBanue GyHKIIMA.

OyHkIus Y = X" ¢ HaTypaJIbHBIM MOKa3aTeseM N U e€ rpaduxk.

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPECcCUH

ITonsTne YUCIIOBOU II0CJIEIOBATEIbHOCTH. Koneunsie u OecKOHEeUHbIE
nocneaoBarenbHOCTH. OrpaHuyeHHas TOCJIeI0BaTeIbHOCT. MOHOTOHHO — BO3pacTaromas
(yObIBarommas) mociuenoBaTeabHOCTh. CrOCOOBI 3a/laHus MOCIEA0BATEILHOCTH: OMMCATENbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YJIeHA, PEKYPPEHTHBIH.

Apudmerndeckas u reomerpuueckas nporpeccu. CBOWCTBa WIEHOB apu(METUUECKON U
TeOMETpUUYECKON mporpeccuit. DopMysibsl N-ro 4ieHa apuPMETHYECKOH W TEOMETPUUYECKOU
nporpeccuii. DopMynbl CyMMbI MEPBBIX N WIEHOB apHU(PMETHUYECKOH M TIeoMeTpUdecKoin
mporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.

[IpencraBneHne O CXOAMMOCTH IOCJIEAOBATEILHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBIBaIOLIEH reOMETPUUECKON TPOrPECCUH.

Meroa maremarndeckoil UHAYKIMH. [IpocTeimme npumepsl.
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Coaep:xanue yueoHoro npeamera «I'eomerpusi»
7 KJj1acc

Havana reomerpun

Hcropuss BO3HUKHOBEHMS M pPa3BUTHSA reoMeTpud. HadanpHble NOHATHA TI€OMETPHH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcHome, TeopeMe, 10Ka3aTeNbCTBE, ONPEICICHUH.

B3aumHoe pacronoxeHue TOYeK Ha NpsAMOM. M3MepeHue MIMHBI OTpe3Ka, pacCTOSHHUE
MEX1y TOUKaAMHU.

[Tonymockocts U yros. Buasl yrinos. M3Mepenue BenuuuH yrioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble W NEpHIEHIUKYISPHBIE IpsiMble. PaccTosHHMEe OT TOYKM 110
npsmoid. buccektpuca yria.

Jlomanas. Buael nomanbix. JlimHa somaHod.  MuoroyrosnbHuku. Ilepumerp
MHOTI'OYTroJIbHUKA. [IOHATHE O BBIIYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHAKAX.

[lepBUYHBIE IPEICTABICHUS O PABEHCTBE (DUTYD, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocreiimue noctpoenus. UHCTpyMEHTHI 1Sl U3BMEPEHUN U TOCTPOCHUM.

TpeyrojbHuku

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpeHHBIE, paBHOCTOPOHHKE. MennaHa, OMCCEeKTpHCca M BRICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBblii M BTOpPOW NPU3HAKM PABEHCTBA TPEYTOJbHUKOB.
PaBHOOepeHHBIE TPEYroJbHUKH W HMX CBOWcTBa. [IpH3HAK paBHOOEIPEHHOTO TPEYrONBHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IeHNs MEX Ay CTOPOHAMHU U YIJaMH TpeyrosibHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHCTBO 0 JUIMHE JTOMAHOM.

Cummerpuunsie purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cCUMMETpHUH. [IpuMeps cuMmmMeTprn
B OKPY’KaOIllEM MUDE.

apaaueasHbie npsiMbie. CymMMa yIJIOB MHOTOYTOJIbHUKA

[TapannenbHOCTh HPSMBIX, UCTOPUYECKUE CBENEHUs O mocrynare EBkinuaa m o ponu
JloGaueBCcKOro B OTKPBITUM HEEBKJIMA0BOM reoMmerpuu. CBOWCTBAa M NMPU3HAKK IMapaljiesIbHbIX
npsimbIx. Cymma yrioB TpeyroyibHUKa. BHenHue yribsl TpeyroiabHuka. CyMMa BHYTPEHHHX YIJIOB
MHOT'OYTOJIbHUKA M CYMMa BHEIIHHUX YIJIOB BBITYKJIOIO MHOI'OYT'OJIbHUKA.

IIpsiMOyroJibHBIC TPEYT0JIbHUKH

[Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHHUKOB. llepneHnuKynsap U HakJIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJIBHOTO  TPEYTOJbHHMKA, IPOBEAEHHOW K  TUIIOTEHY3E.
[TpstMOyTONBHBIN TPEYroJbHUK ¢ yriioM B 30°.

Oxkpy:KHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJIeMEHThI OKPYKHOCTH U Kpyra: HEHTp, pajnyc, TuaMeTp,
XO0pZa, UX CBOMCTBA. B3anMHOeE pacnosiokeHne OKpY»KHOCTH U npsAMoi. KacarenpHas u cexyias
K OKpY>XHOCTH. OKpY’>KHOCTb, BIIUCAaHHAs B yroil. [IpocTelinine mocTpoeH st ¢ IOMOIIBIO TUPKYJIS
U JIMHEHKU.

I'eomeTpuuyeckue mecra To4eK

IlonsATHE O reoMEeTpUYECKOM MeCTe TOYeK. IIpumepsl reoMeTpuyYecKux MeCT TOYEK Ha
IJIOCKOCTH. buccekrprca yria u cepeIrHHBINA MEPIEHAUKYISIP K OTPE3Ky KaK NeéOMETPUYECKUE
MecTa ToueK. OnucaHHas OKPYKHOCTb TPEYTOJIbHMKA, €€ LEeHTp. MeToJ reoMeTpu4ecKuX MecT
TOYEK IIPU PEIIEHUU T€OMETPUUYECKHX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIBIO HUPKYJISI M JIHHEHKH

Uctopuueckue cBenenusi. OOOCHOBaHUS NPOCTEMIINX MOCTPOCHMM, 3Tallbl 3a/aydl Ha
[IOCTPOEHUs, PEIICHNE 3a7a4 Ha IOCTPOECHUE LUPKYJIEM U JINHEUKOM.
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8 kJ1acc 6a30BbIi YPOBEHb.

UYeteipéxyronpauku. [lapannenorpamMm, ero mpu3HakKu W CBOMCTBA. YacTHbIE cllydau
napajuieorpaMmoB (IpsSIMOYTOJIbHUK, poMO, KBajapar), UX IMPU3HAKU U CBoicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron yaBoeHust meauanbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroybpHuKa.

[TogoOue TpeyroabHUKOB, KO3 dumueHT mogodus. [IpusHaku mogo0us TpeyroJbHUKOB.
[TpumeneHne mo100ust IPY PEIICHUH TPAKTUYECKUX 3a7ad.

CaoiicTBa momaaei reomeTpudeckux ¢uryp. @opmyisl i MIOMATU TPEYTroJbHUKA,
napajuienorpamma, pom6Oa u tpanenu. OTHOIIEHUE IUIOMAACH MOAOOHBIX QUTY.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIeTuaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHHMH MPAKTUYECKHX
3ajad.

CuHyc, KOCUHYC, TAHT'€HC OCTPOIO yIja MPSIMOYTOJbHOIO TPEYrOJbHUKA.

OCHOBHOE TPUTOHOMETPHUUYECKOE TOXAECTBO. TpUroHoMeTpuyeckue (PyHKUIHUU YIIOB B
30°,45° u 60°.

Brncannble U LIEHTpalibHBIE YIJIBI, YTOJI MEXIY KacaTedbHOW M XOPAOH. YTIbI MEXKIY
XOpJlaMHU ¥ CeKyIIUMH. BricanHbie 1 onMcaHHbIe YeTHIPEXYTOIbHUKHU. B3anMHOE pacnoioxkeHne
IBYX okpyxHocTell. Kacanue okpyxHocteil. OOmie kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

8 ky1ace yriry0JieHHblIil YpOBeHb.

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mnpu3Haku M cBoicTBa. IIpsMoyronbHuk, pomO, KBaapar, HX
npusHaku U cBoicTBa. Tpanenus. PaBHOOenpeHHas Tpameuusi, €€ CBONHCTBA M IPHU3HAKU.
[TpsimoyronbHas Tpaneuus. CpeaHss JIMHUS TpareLnuy.

CpenHsist TMHUS TpEyrojbHUKAa. MeTosn yJIBOEHUS MeIuaHbl TpeyroibHHKa. Teopema o
[IEPECCUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema 0 IPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapmHboHa i
IIPOU3BOJILHOI'O YETHIPEXYTOIbHUKA.

[lenTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITomoomue

[TogoOue TpeyroabHuKoB, K03 duireHT nogodus. [IpuzHaku mogoOust TpeyroJbHUKOB.
[TpumMeHeHne MoA00Ms IPU PELIEHUH T€OMETPUUYECKUX U MPAKTHUECKUX 3ajad.

ILnomans

ITonatue o mmomanu. CpoiicTBa miomaneil reomerpuueckux ¢uryp. Ilpocreitmue
dbopMynbl Ui IJIOLIAAM TPEYroJIbHMKA, Mapajuiesorpamma, pomba u Tpaneuuu. [lmomaau
no00HbIX (puryp. OTHOIIEHHE MIIOIIAeH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa mpu pemeHUn MpPaKTHYECKUX
3a/1a4

DJIeMeHTBhI TPUTOHOMETPUH

CuHYyC, KOCUHYC, TAHT€HC M KOTAHIE€HC OCTPOTO yIja NPsSMOYTOJIbHOTO TPEYTOJIbHUKA.
Tpuronomerpuueckue ¢yukmuun yrioB B 30, 45 u 60. IIponopluoHaJIbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTJIbI 1 4eTBIPEXYTOJILHUKH, CBA3AHHBIE C OKPY/KHOCTBIO

Bnucannble M LIEHTpANBHBIE YIUIBI, YTOJ MEXJY KacaTelIbHOW M XOPAOW. YTJIBI MEXIY
XOopAaMM M CEKyIUMMHU. BrnucaHHblE UM ONMCAHHBIE OKPY)KHOCTH TpPEYTrOJIbHMKA U
4yeThIpEXYroibHUKU. CBONCTBA M TPU3HAKK BIHMCAHHOTO YETHIPEXYrosibHHUKA. B3anmnoe
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pacmosioxeHue IBYyX OKpyxkHocTed. Kacanme okpyxkHocted. OOmue KacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 knacc 6a30BbIii YPOBEHb.

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOX/1€CTBO. DOPMYJIbI IPUBEICHUS.

Pemenne TtpeyronbHUkOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pa3zoBanue nonodus. [lomobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa o0 pou3BeCHUU OTPE3KOB XOP/l, TEOPEMBI O TIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bekrop, nnmunHa (MOAysib) BEKTOpPA, COHAIPABIECHHBIE BEKTOPBI, ITPOTHUBOIOIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpallUU HaJ
BekTOpaMu. Pazioxenue BeKTopa 1o IByM HEKOJUTMHEAPHBIM BEKTOPAM.

Koopnunatel BekTopa. CkaispHO€ NPOU3BEACHHUE BEKTOPOB, MPUMEHEHHE IS
HAXOKJICHUS JUTUH U YTJIOB.

JlekapToBbl KOOPJAMHATBHI HA IUIOCKOCTH. YPaBHEHUS NPSIMOM U OKPYXHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKH. JlJTMHA OKpYyKHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOCTel. [1momane kpyra, cekTopa, CEerMeHTa.

JIBU>KEeHUS TNIOCKOCTU U BHYTPEHHUE CUMMETPpUH PUTYD (JIEMEHTapHbIE IPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

9 ki1acce yriy0JeHHbIH YPOBEHb.

Pemienue TpeyroibHUKOB

Cunyc, KocuHyc, Tanresc yrios ot 0 10 180. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO.
®opmyinbl npuBeaeHus. Pemienue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TE€OpEMa CHHYCOB.
Pemenne mpakTHUecKuX 3a7ad ¢ MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUueCcKOi ONTUKH.

Tpuronomerpuueckue GopMyIIbl A IUIONMIAIN TPEYTOJIbHUKA, TapajuiesiorpaMma, pomoa,
tpamnenuu. @opmyna ['epona. @opmyiia MIOMAAN BEITYKIOTO YETHIPEXYTOIbHUKA.

Ilono0ue TpeyronbHUKOB

Xopabl ¥ OJ00HBIE TPEYTOJIBHUKU B OKPYKHOCTH. TeopeMa 0 MpOU3BEIEHUN OTPE3KOB
XOpJ, TEOPEMBI O TPOU3BEAECHHM OTPE3KOB CEKYIIMX, TeopeMa O KBajapaTe KacaTelbHOH.
[IpuMeHeHne mpu pelieHuN reomerpudeckux 3agad. Teopemsl Uessl u Menenas. [lonstue o
TOMOTETHH.

Metoa xoopauHaT

VYpaBHeHHe NpsAMOM Ha MJIOCKOCTH. YTJIIOBOH KO3(PQUIMEHT W CBOOOIHBIN WiIE€H, MX
reomeTpuueckuii cMeicia. IlapannensHOCTs M NEPHNEHAUKYISAPHOCTh HPSMBIX (Yepe3 YIiIoBOM
KO3 (ULIUEHT).

VYpaBHeHHe OKpykHOCTH. HaxoxaeHue mnepecedeHHd OKpPYXKHOCTEH M MpPSIMBIX B
KoopauHaTax. Dopmyna paccTOSHHSA OT TOYKHM 10 mpsiMoi. Ilmomame mapamurenorpamma B
KOOp/IMHATax, MOHATHE 00 OpHUEeHTHPOBaHHOM Muomagu. IIpuMeHeHne Merona KOOpAUHAT B
NPaKTUKO-OPUEHTHPOBAHHBIX TE€OMETPUIECKHX 3a/1a4ax.

BekTopsl

Bekropsr Ha mockocTr. ClI0XKEeHNE M BRIYMTAHHE BEKTOPOB — TPaBUIIA TPEYTOJIbHHUKA U
napajenorpaMMa. YMHOXeHHe BekTopa Ha uucio. Koopaunatbl BekTopa. CriokeHHe U
BBIYNTAHNE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YMCIIO B KOOpAUHATaX. [I[piMeHeHe BEKTOPOB B
¢du3uke, EHTp Macc.
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[Tonstne o 6Gasuce (Ha mIockocTh). Pazmoxenuss BeKTOpoB 1o Oasucy. CkamspHoe
MIPOU3BEJICHNE BEKTOPOB, FTEOMETPUUYECKHUIM CMBICI U BBIPAKEHHE B JIEKapTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaJIpHOTO Ipou3BeneHus. CKalspHOE MPOU3BEACHUE U NPOCLUPOBAHMUE.
[IpuMeHeHne CKaIsIpHOTO MPOU3BEACHHS BEKTOPOB I HAXOXKJEHHUS UIMH U YIIIOB. PenieHue
T€OMETPUUYECKUX 3a/1a4 C IIOMOILBIO CKAJISIPHOTO IPOU3BEICHMUS.

JJIMHA OKPYKHOCTH M INIOIIAAb Kpyra

[IpaBunbHbIE MHOTOYTOJIBHUKM. JJIMHA OKPY)KHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYr OKpykHocTeu. llmomanws kpyra, cexropa, cermenta. Mcropuueckue
CBe/IeHUS 00 U3MEPEHUH JITMHBI OKPYKHOCTH U TUIOIIAIN KPYyTa.

JIBH:KeHHS MIJIOCKOCTH

Lentpanbnas cummerpusi. LlentpansHo-cummerpuunbie ¢urypsl. [loBopor. OceBas
cuMMeTpusi. PUrypel, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOU ocu. IlapannenbHslii nepeHoc.

[lonatue nBwxeHus u ero cpoiictBa. PaBenctBo ¢uryp. IlposiBienuss cumMerpuu B
Ipupose, >KUBOMHUCH, CKYyIbNType, apxuTekrtype. Kommosuiumu aBrxeHuil (mpocreiiniue
npumepsl). [IpuMeHenne B reoMeTpuyecKux 3a1adax.
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Conep:kanue y4eOHOro npeamera « BeposiTHOCTb M CTATHCTHKA»

7 knacc

[IpencraBnenne AaHHBIX B BHJE TAONHWI, AMAarpamM. 3arojiHEHHE TaOJHIl, YTEHUE WU
MOCTPOCHUE CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX Auarpamm. Utenue rpadukoB peaabHbIX
npoiieccoB. M3Bneuenne nHpopMauu u3 1uarpaMm 1 TaOJIull, UCIIOIB30BAHUE U HHTEPIIPETALIUS
JAHHBIX.

OmnwucarenpHas CTATUCTHKA: cpeiHee apupMeTUIeCcKoe, Meinana, pa3Max, HanOoJbIIee 1
HauMEHbIlIee 3HaYCHHUsI, KBApTUIIH, CPEeJIHEE TapMOHUYECKOE, CpeJHEE TApMOHUYECKOE YHCIIOBBIX
JTAHHBIX.

[Ipumepsl ciayyailHOW W3MEHYMBOCTU NpPU H3MEPEHMSIX, B MAacCOBOM IPOU3BOJICTBE;
TEHACHIIMM U ClydaiiHble KoJieOaHUs; TPYNIHPOBKA JaHHBIX, IPEACTABICHUE CIy4YaiiHOM
M3MEHYUBOCTH C IOMOIIBIO IMarpaMM; 4YacTOThI 3HAYEHHI; CTaTUCTHYECKAsl YyCTOMYHBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepmuHbL. Yncno pédep u cyMMapHasi CTENIEHb BEPIITHH.
[Tonsitue o cBsa3HbIX rpadax. [yt B rpadax. Llenu u nuknel. O6xox rpada (3isepoB myTh).
[TonsiTue 06 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢ momouipio rpados.

YTBepkaeHUsT M BbICKa3biBaHUs. OTpHIIAHUE YTBEPKACHUS, YCIOBHBIC YTBEPKACHUS,
o0OpaTHbIC ¥ PAaBHOCHUJIHHBIE YTBEP)KICHHS; HEOOXOIMMBIE U JIOCTATOYHBIC YCIOBHS, CBONCTBA U
npu3Haku. [[poTuBONONOKHBIE YTBEPKICHUS, TOKA3aTEIHCTBA OT IPOTUBHOTO.

CrnyyailHblli SKCIIEpUMEHT (ONBIT) M ciydaiiHoe coObiTHe. BeposTHocTh M yacToTa
CIIy4aifHOTO cOOBITHS. POJIb MaOBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B 001I1eCTBE.

8 ki1acc 0a30Bblif YpoBeHb

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, JUarpaMM, rpadukos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Ornepauuu HaJl MHOKECTBAMU:
o0beMHEeHHe, IepecedyeHue, jgonoiaHeHue. CBoMcTBa omepauui  Haj  MHOXECTBAMHU:
[IEPEMECTUTEIIBHOE, COYETATEeNIbHOE, pacIlpeleauTe/bHoe, BKIOYeHHUs. lcnonp3oBaHue
rpau4ecKoro npeicTaBIeHUs] MHOKECTB Ul ONUCAHMs PeabHBIX IPOLIECCOB U SBICHUH, NPH
peLIeHNH 3a]1a4.

N3mepenue paccenBaHus NaHHBIX. JlMcrepcuss M CTaHAAPTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHuUs.

OneMeHTapHble COOBITHS ciyyailHoro omeita. CiydaiiHble coObiTua. BeposTHOCTH
coObITHA. OTIBITHI C pPABHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHsIMU. CiyyaitHbiii BeIOOp. CBS3b
MEXy MaJOBEPOSTHBIMH M MPAKTHUECKH JOCTOBEPHBIMU COOBITUSIMH B MPHUPOJE, OOLIECTBE U
HayKe.

HepeBo. CBolicTBa IEPEBBEB: €IUMHCTBEHHOCTD MTyTH, CYILIECTBOBAHUE BUCSUYEH BEPILUHBI,
CBSI3b MEXKY YHCIIOM BEPUINH U YKrciioM pedep. [IpaBuio yMHOKEHUS.

Pemienue 3a1a4 ¢ moMouisio rpagos.

[IpotuBononoxusie coObiTus. Juarpamma Oinepa. OObeAMHEHHE M TEpPECEUCHHUE
coObITuil. HecoBmecTHbIe coObITHS. POpMYITa CII0KEHUS BEpOATHOCTEH. Y ClIOBHAs BEPOSTHOCTD.
[TpaBmiio ymHoxxenus. HesaBucumsie coObiTus. [IpeacraBnenue 3xkcnepuMeHTa B BHJIE J€peBa.
Pemenne 3ama4 Ha HaX0XKJIEHUE BEPOSITHOCTEN C MOMOILBIO JIEPEBA CIyYalHOIO YKCIEPUMEHTA,
quarpamm Jiiepa.

8 kJ1acc yriry0j1eHHbIii YPOBEeHb

MHo3xecTBO U OAMHOXECTBO. [IpuMepbl MHOXKECTB B OKpyskaromeM mupe. Ilepeceuenue
U 00beIMHeHne MHOKecTB. J(narpammel Ditniepa. Yucnosbie MHOXKecTBA. [IprMepbl MHOMXKECTB U3
KypcoB anreOppl M reomerpud. IlepeuncieHune 3JI€MEHTOB MHOXECTB C IOMOUIBbIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHoOKeHUs. DopMyrna BKIIIOUEHUS-UCKITIOYEHUS.

OneMeHTapHble  coObITHA.  BepostHoctn — ciaydaiHbIX — coObITUH.  ONBITBI  C
PaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU COOBITUAMU. CiydaifHbIi BBIOOP.
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N3mepenue paccenBaHMsl YMCIOBOrO MaccuBa. Jlucrnepcust U CTaHIAPTHOE OTKIOHEHHE
yuciaoBoro Habopa. CBoOWCTBa JOUCIEPCMH W CTAaHAAPTHOTO OTKJIOHEHHS. Jluarpammbl
pacceuBaHMsI IBYX HAaOJII0JaeMbIX BeTMUYMH. JINHEHAS CBSA3b HA IMArpaMMe PacCeHBAaHUS.

Hepeso. JlepeBo ciydaitHoro skcnepuMenTa. CBOKWCTBA JEPEBbEB: €IMHCTBEHHOCTh MYTH,
CBSI3b MEXIY YHCJIOM BEepIIMH U uucioM pédep. [lonarue o mnockux rpadax. Pemenne 3agau ¢
IIOMOUIBIO 1EPEBLEB.

Jlornueckue coro3bl «M» u «JIN». CBsA3b MKy JOTMUECKMMU COXO3aMHU U ONIEpaLUsiMU
HaJl MHOXecTBaMU. Vcnonbp30BaHKe JIOTHYECKUX COFO30B B anreope.

CayvaiiHple COOBITHSI KaK MHOXXECTBA JJIEMEHTApHBIX COOBITHH. IIpoTHBOMONIOXKHBIE
coObITus. Onepanun Hag coObITusAMU. DopMyIIa CI0XKEHUS BEPOSITHOCTEH.

IIpaBuno yMHOXKEHHUS BEpOSITHOCTEH. YcCIOBHas BepoATHOCTb. Ilpeacrasinenue
cilyyalfHOTO 3KCIepMMEHTa B BUJIe JiepeBa. He3aBucumble COOBITHS.

9 kJacc 6a30Bblif YyPOBEHb

[IpencraBnenue qaHHBIX B BUJE TAOJUI, AUAarpamMm, rpaukoB, HHTEPIPETALNS TaHHBIX.
UreHue U mocTpoeHue Tadull, AuarpaMm, rpauKoB MO peabHBIM IaHHBIM.

[TepecranoBku u Qakropuan. CodyeTaHus U YUCIO codeTanwid. TpeyronbHuk [lackais.
Pemenue 3a1a4 ¢ ucnosip30BaHuEeM KOMOMHATOPUKH.

I'eomeTpuueckast BepossTHOCTb. CiiydaliHbli BEIOOP TOUKH U3 (PUIYpbI HA IJIOCKOCTH, U3
OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucneiranue. Yenex u Heynaya. Cepust UCIIBITAaHUM /10 TiepBoro ycnexa. Cepust UCIbITaHUM
bepnymiu. BeposatHocTu coObITHII B cepun ucnibiTanuii bepHymm.

CrnyyaiiHast BeIMYMHA U pacHpelelieHne BeposiTHOCTE. MaremMaTHuecKoe OKUJaHUe U
aucniepcusi. [IpuMepsl MaTeMaTH4ECKOro OXXHAAHMS KAK TEOPETUUYECKOrO0 CPEIHEr0 3HAYEHUs
BEJIMYMHBL. MaTeMaTuyeckoe OKUJaHue U JUCIEPCHs] CIydYallHOM BEJIWYUHBI «UUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHym.

[TonsiTue o 3akoHe OobIUX yncen. M3zmMepeHnre BeposTHOCTEH ¢ MOMOIIBIO YaCTOT.

Ponb 1 3HaueHune 3aKoHa OONBIINX YHCET B MPUPOJIE U OOIIECTBE

9 knacc yriry0JieHHbIi YpOBeHb.

Komb6unaropnoe npasusno ymHoxenus. [lepecranoBku u ¢pakropuain. Yucnao couetanuii u
TpeyroiabHuK Ilackansa. CsoiictBa umcen coueranuidl. bunom Herorona. Pemenue 3amau ¢
MCIIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckast BeposaTHOCTh. CilyyaifHbIil BEIOOp TOUKH M3 (UTYpHI Ha MIOCKOCTHU, U3
OTpE3Ka, U3 IyTH OKPYKHOCTH.

Hcnerranns. Yenex u Heynada. Cepus HCIbITaHUN 10 epBoro ycnexa. Cepust uCIIbITaHuN
bepnymin. BepostHocTn coObiTuil B cepun ucnbiTanuii beprymnu. CiydaiiHblii BbIOOp U3
KOHEYHOT'O0 MHOXKECTBA.

CrnyyaitHas BeMMYHMHA U pacupejielieHne BeposaTHOcTel. [IpumMeps! ciydaliHbIX BEIMYHH.
BaxxHble pacnpeeneHus — YUCIIO MONBITOK B CEPUU UCIIBITAHUN [0 IMEPBOrO yCIexa U 4ucCIo
YCIIEXOB B CEpUU UCTbITaHUI bepHynnn (reomerpruueckoe 1 OMHOMHAIBHOE paclpeiesieHus).

MareMatnueckoe — OXKHAAHUE  CIy4alWHOM  BeNWYUMHBL. ~ DU3MYECKHH  CMBICH
MaTE€MaTU4ecKoro OxuaaHus. [IpuMepsl HCIOIB30BAHMS MATEMATHYECKOTO  OXUIAHUS.
Jucnepcuss U cTaHAAPTHOE OTKIOHEHME CIIy4allHOM Benn4yuHbl. CBOMCTBA MAaTeMaTHYECKOIO
0’KHMJIaHMS U TUCTIepcur. MaTemMaTH4ecKoe OKNJaHNE U JUCIIEPCHS U3YYECHHBIX PACTIPEICICHUH.

HepaBenctBo YeOblmeBa. 3akoH OosbmMx uwucesn. MaremaTHYecKHe OCHOBAaHUS
U3MepeHusl BeposATHOCcTed. Ponb v 3HaueHue 3akoHa OOJBLIMX YHUCENl B HayKe, B NMPUPOAE U
o0111eCTBE, B TOM YHCJIE B COLIMOJIOTHYECKUX 00CIeIOBaHUSIX U B U3MEPEHUSX.
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YuéT nporpaMMbl BOCIHUTAHUSA B TEMAaTHYECKOM IUIAHUPOBAHUM paboyell mporpamMmbl
mpeaMeTa, Kypca OCYIIECTBISIETCS B COOTBETCTBHHM C COJEPYKAHUEM MOJIyJIeH «YpodHas
JEeSATENILHOCTHY U «BHEypoUHast 1eATeNnbHOCTh)» padodell MporpaMMbl BOCIIUTAHUS.

B ocHoBe mocTpoeHuss Mojenun 00pa3oBaHMs, peanu3yeMod B JMIee, Jexar
METOJOJIOTUYECKHE TPHHLUUIB TyMAaHHUCTUYECKH OPHUEHTHPOBAHHOTO  00pa30BATEIbHOTO
pouecca, obecreunBaromue OpraHU3aLHI0 MHHOBAIlMOHHOU o0pa3oBaTesIbHO-
npodeCCHOHATBLHON Cpeabl U CO3JaHHOH Ha €e OCHOBE 00pazoBaTeIbHO-HAYYHO-KYJIBTYPHOU
CUCTEMBI. DTO:

— NPUHOMI T'yMaHM3allMd M IEPCOHANM3ALMM, T.€. OPHUEHTAlMM Ilefjarora He Ha
00pa30BaTeNIbHYI0 CHUCTEMY, a Ha JIMYHOCTh Y4YEHHMKA, Ha COTBOPYECTBO M HPOAYKTHBHYIO
JIeSATEIbHOCTD NIEAArora U y4eHUKa;

— IPUHLUI UHHOBALIMOHHOCTH, T.€. HAIIPABJICHHOCTH Ha CO3JAHME HOBOI'O JUYHOCTHO U
COLMAJIBHO 3HAYMMOT'0 00pa30BaTEIbHOTO MPOTYKTa;

— IPUHUUI KOHTEKCTYaJIbHOM BKIJIFOYEHHOCTH, T.€. OPHUEHTAllUd Ha pa3paboTKy
KOHKPETHBIX 00pa30BaTENbHBIX MPOEKTOB BHYTPH JIOKAIBHOW 00pa30BaTEIbHOIN CUCTEMBI,

— IPUHLUI BAPHATUBHOCTH MPEAMETHO-COJEPKATEIBHOIO HAIIOJHEHUs: 00pa30BaHMs;

— TPUHIUN COMUOKYJIBTYPHON OpUEHTAIMH Telarora 1 00pa3oBaTeIbHOW CUCTEMEI, T.€.
CO3JIaHMsl CIHEIMAIbHO OPraHU30BAHHOW, OTKPBITOM cpelibl, B KOTOpOW OyneT (GpopMHupoBaThCS
COLIMOKYJIBTYPHBIN OIBIT JINYHOCTH;

— MIPUHLUI [1€aroruyeckoro qu3aitHa o0pa3oBaTesIbHON CPebl.

Crparerusi COBpeMEHHOI'0 YpOKa BBIXOIUT JAJIEKO 32 MPEEIibl IPOCTOM Nepejauyu 3HaHHM.
OO0yuenue obecrieunBaeT JMYHOCTH 3HAHUSA O MUPE, €r0 3aKOHOMEPHOCTAX U XapaKTEePUCTHKAX.
Ha ocHOBaHMM pa3BHTOrO WHTEIUIEKTA BBICTPAUBAIOTCS OTHOLICHHUS K MUPY U (HOpMHpYyeTcs
LIEHHOCTHOE OTHOILIEHUS K HEMY. YPOK CTAHOBHUTCS KJIFOUEBBIM JJIEMEHTOM BOCIUTaHUS U
oOpeTaeT OrpOMHYIO POJib B CTAHOBJIGHUU U Pa3BUTHM JUYHOCTH ILIKOJbHUKA. Yepe3 mpuszmy
OObEKTUBHOW a0CTPAaKTHONW HCTHHBI PEOCHOK OCMBICIMBAET 3aKOHOMEPHOCTH COOCTBEHHOMU
YKU3HU.

Peanu3zanus IKOIbHBIMU [I€JArOraMy BOCIIUTATEIBLHOIO IOTEHIIMAIIA YPOKA IIPEAIIOIaracT
clenyooIee:

— YCTAHOBJICHUE J[IOBEPUTEJIbHBIX OTHOLIECHUI MEXKIY YYUTEIEM U €ro Y4YEHHUKAMH,
CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHUATHIO y4yallMMHCS TpeOOBaHMM U MpOChO y4HTE,
OPUBJIEYEHNUIO UX BHHUMaHMS K OOCyKZaeMoll Ha ypoke HWH(GOpPMalUHU, AaKTUBU3ALUH HX
MMO3HABaTSIBHON ICATCILHOCTH;

— CO3/1aHHE MO3UTHUBHOIO 00pa3a yuuTeNs Ha YpOKe, BOCIIUTAHHE CBOMM IPHUMEPOM,
CBOMM OTHOUIEHHEM K JIETAM M OKPYKAIOIIMM, CBOMM BHEIIHMM BHJIOM M DPEaKIMsIMH HaA
pa3apakuTeny;

— NOOYXJeHHE IIKOJbHUKOB COONIO[aTh Ha YpOKEe OOIIECTIPUHAThIE HOPMBI MOBEICHMUS,
npaBuiIa OOLIEHHUS CO CTapUIMMHU (YYUTEISIMM) U CBEPCTHUKAMM (LIKOJIbHUKAMH), MPUHIUIIBI
y4eOHON JUCIMILIMHBI U CAMOOpPTaHU3aLlNN;

— CO3JAHHME «CHUTyallMH YCIIEXa» Ha YPOKE IIOBBIIIACT MOTHUBALUIO, pPa3BUBAET
MO03HABaTEJIbHbIE MHTEPECHI, MTO3BOJIAET YUYEHUKY MOYYBCTBOBATh YIOBIIETBOPEHHE OT Y4eOHOU
JESATEIIBHOCTH, CTUMYJIMPYET K BBICOKOW PE3yJIbTaTUBHOCTH TPYHAa, KOPPEKTUPYET JTUYHOCTHBIE
O0COOEHHOCTU (TPEBOXKHOCTh, HEYBEPEHHOCTb, CaMOOLIEHKAa), pPa3BUBAaET WHUIUATUBHOCTb,
KPEaTUBHOCTh W AaKTUBHOCTb, MOJJIEPKUBAET B Kiacce OJarompHsTHBIA ICHXOJOTHUECKUH
KJIIMAT;

— TPUBJIEYEHUE BHUMAHUS LIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha ypOKax
SIBIICHUI, OPTaHU3AIMs UX PaOOTHI C OTy4aeMOil Ha YPOKE COIMAIbHO 3HAYMMOUN MH(pOpMaIHei
— MHHUIMHAPOBAHHE €€ 00CYX/IEHUS, BBICKAa3bIBAHUS YYaIIMMHUCS CBOETO MHEHHs IO €€ MOBO.Y,
BBIPa0OTKH CBOETO K HEM OTHOIICHHUS;

— MpHUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM PaOOThI YHAILTMXCS: HHTEIUIEKTYaIbHbIX
UTp, CTUMYIMPYIOIIUX ITO3HABATEJIbHYI0O MOTHBALMIO IIKOJBHUKOB; AMCKYCCHM, KOTOPBIE JAOT
y4YaIuMCsl BO3MOXKHOCTh IPUOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOTO JUAJIOra; TPYMIOBON
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paboThl WM paboTHI B Mapax, KOTOPbIE yyaT MIKOJbHUKOB KOMaHIHON paboTe U B3aUMO/ICHCTBHIO
C JAPYTMMH JAETbMH, HAJQKMBAHMIO ITO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHHH B Kiacce,
MIOMOTAIOT YCTaHOBIICHHUIO JOOPOXKEIaTeIbHON arMochepsl BO BpeMs ypoKa;

— WCIIONB30BaHME TBOPYECKHX JIOMAIIHHUX 33/aHWH, MOBBIIIAIONIMX MOTHUBAIHMIO K
y4eOHOMY TIPOIIECCy; BOCIUTHIBAIOUINX CAMOCTOATEIBHOCTD IIKOJIBHUKOB, OTBETCTBEHHOCTH 32
BBINIOJHAEMYIO paboTy, CAMOKOHTPOJIb TPU BBHINOJHEHUH 3a[JaHUs; Pa3BUBAIOLINX TBOPUECKHUE
crocoOHOCTel JeTel; CIOCOOCTBYIOIMX BCECTOPOHHEMY PA3BUTHIO JMYHOCTH U CO3/IAHUIO
ycnexa y pe0éHka,

— WHUIMMPOBAHUE M TMOJJIEP’KKA HCCIEIOBATEIILCKOW AEATEIBHOCTH IIKOJIBHUKOB B
paMKax peaJM3alii UMH WHAMBUAYAJIbHBIX M TPYIIIOBBIX HCCIEAOBATEIBLCKUX IPOEKTOB, YTO
JacT  IIKOJbHUKAM  BO3MOXKHOCTH  TPUOOPECTH  HABBIK  CaMOCTOSITEJIBHOTO — PEIICHHS
TEOPETHYECKOH MPOOJIEMbl, HaBBIK T€HEPHPOBAHHSA M O(GOPMIICHUS COOCTBEHHBIX HJIEH, HABBIK
YBKUTEIHHOTO OTHOILIECHUS K UY>KUM UJesiM, 0hOpMIIEHHBIM B paboTax APYIHX HCCIIe0BaTeNeH,
HaBBIK MTyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayIuTOPUEH, apryMeHTUPOBAaHUS 1 OTCTaUBAHUS CBOCH
TOYKH 3PEHUS;

— WCIIONB30BaHUE PedIeKCHH, MPEAOCTABISIONIEH BO3MOKHOCTh IIKOIBHUKAM YBHICTh
CBOM yCIIEXU W HEYNauu; OPHCHTUPYIONIEH X Ha OCO3HAHHBIC, 0O yMaHHbIC NCHCTBUS, aHATIN3
CBOEH1 IeATEILHOCTH;

— opraHm3anusi medCcTBA MOTHBUPOBAHHBIX M OPYIMPOBAHHBIX YyUaAIIUXCA HAX HX
HEYCIICBAIONUIMMHU OJHOKJIACCHUKAMH, [AlOIIEr0 IIKOJIbHUKAM COLMAIBHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA U B3aUMHOMN TTOMOIIIH;

— WHHULIUHPOBAHHME M IMOJICPKKA HCCIEIOBATEILCKON JESTEIbHOCTH IIKOJIBHUKOB B
paMKax pealn3alliid UMU WHIUBUAYAJIbHBIX U TPYIIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, UTO
JacT  IIKOJbHUKAM  BO3MOXKHOCTH  INPHOOPECTH  HABBIK  CAMOCTOSTEIBHOTO  PELICHUS
TEOPETUYECKON MPOOIEeMbl, HABBIK T€HEPUPOBaHUS B O(OpMIIEHUST COOCTBEHHBIX HJICH, HABBIK
YB2XHUTEIFHOTO OTHOIICHUS K Uy)KUM MM, 0pOPMIICHHBIM B paboTax Ipyrux HCCIIeI0BaTeNeH,
HaBBIK MMYOJIMYHOTO BBICTYIUICHHUS TEpe]l ayJuTOpreii, apryMeHTUPOBAHHUS M OTCTaUBaHUS CBOCH
TOYKH 3PEHUSL.
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IInanupyemsblie o0pa3zoBaTebHbIE Pe3yIbTAThI
JInuyHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTpPaMMbl yueOHOTO mpenMera «MaremaTuka
XapaKTEepU3YIOTCS:

IIaTpuoTnyeckoe BocIUTAHHE:

IIPOSABJICHUEM HHTEpeca K IMPOLUIOMY M HAaCTOSALIEMY POCCHMCKOW MAaTE€MaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHMSAM POCCUMCKHX MATEMAaTHUKOB M POCCUHCKOU
MaTEMaTHYECKOH ILKOJIBI, K HCIOJIB30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAYKaX U IMPUKIATHBIX
chepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO OOSA3aHHOCTEM TIpakJaHWHA U peaju3allud €ro Ipas,
IPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (YHKLMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHUI, TIPOLIEAYP TPaXKIaHCKOTO 0011ecTBa (BBIOOPHI, ONIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXACHHIO STHYECKMX HpOOJEeM, CBS3aHHBIX C IPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B
JESATEIIBHOCTH YUYEHOTO.

TpynoBoe Bocnutanue:

YCTaHOBKOM Ha aKTMBHOE y4YacTHE€ B PELICHHM NPAKTHUYECKUX 3a7ad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCEl
AKHU3HU U1 YCHEeIHON Npo(ecCHOHAIbHOM AEATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMIA;
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHHS U
KU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH.

JcTeTH4ecKoe BOCIIUTaHNe:

CIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHUYECKUX
00BEKTOB, 33/1a4, PELICHUN, PACCYKIEHUI; YMEHHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IlleHHOCTH HAYYHOTI'O NO3HAHUS:

OpHEHTalMel B JESITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayuHBIX IpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, HPHUpPOAbI U OOLIecTBa, MOHUMAHUEM
MaTeMaTHYeCKOM Hayku Kak cQepbl 4eJoBEYeCKOW MAEATeNbHOCTH, 3TAanoB €€ pa3BUTUSA U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIM3ALIMN; OBJIA/ICHUEM SI3bIKOM MaTeMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpA; OBJAICHUEM MPOCTEHIIMMHU HaBbIKAMHU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH.

Pusnyeckoe BOCIUTAHUE, GOPMHUPOBAHHE KYJIbTYPHI 310POBbsl M IMOLMOHAJIBHOI0
Os1aronosyqusi:

TFOTOBHOCTBIO IIPUMEHATH MaTeMAaTUYECKUE 3HAHMS B HMHTEpecax CBOETO 3/I0POBbBS,
BEJICHUS 3/J0POBOr0 00paza KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, peryispHas (u3nueckas aKTUBHOCTh); CPOPMHUPOBAHHOCTBIO HaBblKa peieKcHH,
IPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa IPYyroro 4esloBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTAalllel Ha MPUMEHEHHEe MAaTeMaTH4YEeCKUX 3HaHWM JUIs pelieHus 3afad B 00JacTh
COXPaHHOCTH OKpPYXKAIOIIEH cCpezpl, IJIaHUPOBaHUS IOCTYIKOB M OLEHKH MX BO3MOXHBIX
MOCNEACTBUM ISl OKpY’KaloLIe cpesibl; 0CO3HaHHWEM TI00albHOrO XapakTepa SKOJIOTHYEeCKHX
npo6JeM U myTeH ux pereHus.

JInyHOCTHBIE pe3yabTaThl, oO0ecneYUBaAKOIIME AAANTALNMI0 O00YYAKOIIErocss K
H3MEHAIOIMMCS YCI0BHAM CONMAJIBLHON M MPUPOJHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSIX HEONPEIENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW JIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIbITA IPYTHX;
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HE00X0AUMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHUMU, B TOM 4HCIIE POPMYIUPOBATH UICH,
HOHATUS, THIIOTE3bl 00 0OBEKTaX M SABJICHMSX, B TOM UYUCIIE paHEE HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMble PEIICHUS WU
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTAThI

MeramnpeaMeTHble  pe3yibTaThl  OCBOEHUS  NIPOrpaMMbl  ydyeOHOro  mIpeamera
«MareMaTuKa»  XapakTEepHU3yIOTCS  OBJAQJCHUEM  YHUBEPCAJIbHBIMU  I103HABaTEIbHBIMU
JNEUCTBUSAMH, YHUBEPCAIbHBIMM KOMMYHHMKATUBHBIMU JICHCTBUSMU U  YHHBEpCAJIbHBIMU
PEryJIATUBHBIMU 1EHCTBUSMU.

1) YHuBepcanabHble HO3HABaTeIbHbIE JecTBUS 00eciieunBaroT GopMUpOBaHUE 0a30BbIX
KOTHUTHBHBIX MPOIECCOB OOYYarOUMXCsl (OCBOGHHME METOJIOB MO3HAHMS OKPYXKAIOIIETO MHpA;
IPUMEHEHHE JIOTHYECKUX, UCCIIE0BATENIbCKUX ONlepaluii, yYMEHU paboTaTh ¢ HHpOpMaLueil).

Ba3oBbie Joruyeckue aeiicrBus:

— BBISBJIATh M XapaKTEPU30BATh CYLIECTBEHHbIE NPU3HAKM MaTEeMAaTHYECKUX
00BEKTOB, MMOHATUI, OTHOLIEHUI MEXIY NOHITUSIMU;

— (bopMynupoBaTh ONpe/eeHUs IOHATUH; yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK
KJaccu(UKaum, OCHOBAHHS [Tl 000OIICHUS 1 CPAaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a,;

— BOCIIPUHUMATh, ()OPMYIMPOBATH U IPEOOPA30BBIBATH CYKACHUSA: YTBEPAUTEIbHbBIC
U OTpUILATEIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

— BBISBIIATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOpEYUS B
(dakTax, TaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX;

— Ipejlaratb KpUTEPUH SIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

— JIeNlaTh  BBIBOJIBI C  MCIOJb30BAaHUEM 33aKOHOB JIOTMKH, JEIYKTHBHBIX U
UHIYKTUBHBIX YMO3aKJIIOUEHUH, yMO3aKIOUEHUH 110 aHAIOTUH;

— pa3buparh J10Ka3aTelbCTBA MATEMaTUYECKUX YTBEPXKIACHUM (IpsMbIE U OT
IOPOTHBHOTO), IPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0Ka3aTeIbCTBA MAaTEeMaTHYECKHX
(bakToB, BEICTpAaUBaTh ApTyMEHTALINIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, IPUMEHSATH METO/
MaTeMaTHYeCKOW MHAYKIIMH; 0OOCHOBBIBATH COOCTBEHHBIE PACCYXK/ICHHS;

— BbIOMpaTh cr1oco0 penieHus yueOHo! 3a/1auM (CpaBHUBATh HECKOJIbKO BapUaHTOB
peuieHus, BbIOMpaTh Haubojee MNOAXOAALMM ¢ YYETOM CaMOCTOATENbHO BBIJEIECHHBIX

KpUTEPUEB).

ba3oBble uccienoBareabckue 1eHCTBHUA:

- HCIIOJIB30BaTh BOIIPOCHI KakK HCCIIeJ0BATEIIHCKUM WHCTPYMEHT
no3HaHus; GopMyITupoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npobiemy,

CaMOCTOSITEIILHO YCTaHABIUBAThL UCKOMOE H JIaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATh
CBOIO TTO3MIIUIO0, MHCHHE,

- MIPOBOJIMTH IO CAMOCTOSTEIFHO COCTABICHHOMY IIJIaHY HECIIOKHBIN KCIICPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

- CaMoOCTOSITeNbHO (OPMYyTUPOBaTh OO0OOIIEHHWS M BBIBOABI IO Ppe3yibTaTaM
MPOBEIEHHOTO  HAOJIOJICHUsS, WCCIICJIOBAaHMS, OIICHHBATh JIOCTOBEPHOCTh  IOJYYCHHBIX
pPe3yNIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

- MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpoOIecca, a TaKKe BBIIBUTATH
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

- Pa6ora ¢ undopmaumeii:

— BBISIBJISITH ~ HEAOCTATOYHOCTH M U30BITOYHOCTh  WH(MOpMALUK, JaHHBIX,
HEOOXOIMMBIX TSI pEIICHUS 3a/1a4u;
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— BHIOWpaTh,  AHAIM3UPOBATH, CHCTEMATHU3UPOBATb W  HHTEPIPETUPOBATH
nH(}OpPMaLIMIO Pa3INYHbIX BUOB U (YOPM MpeICTaBICHHUS;

— BEIOMpaTh (OpMy MpeAcTaBlieHUs WHOOPMAIMKA U WIUIIOCTPUPOBATH PEIIacMbIe
3aJa4uM CXeMaMH, JuarpaMMaMu, HHOU rpadukoil u MX KOMOMHALIUSIMY,

— OIICHUBATh HAJEKHOCTh MH(POPMAIIMH TIO KPUTEPHUSIM, TIPEIIIOKEHHBIM yIUTEIIEM
Wi chopMyIHpOBaAaHHBIM CAMOCTOSITENIBHO.

2) YHuBepcalbHbIe KOMMYHHKATHBHBIE JICHCTBUS 00ecneunBaT cHOpMUPOBAHHOCTD
COLIMAJIbHBIX HAaBBIKOB 00YYaOIINXCSI.

Oo0menne:

— BOCIPUHUMATh U (DOPMYIHpPOBATH CYKIEHHUS B COOTBETCTBHM C YCJIOBHSIMH U
LeJISIMH OOIICHUS;

— SCHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, J1aBaTh MOSICHEHHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh OJYYCHHBINA PE3yJIbTaT;

— B XoJe OOCYXIEeHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOsieMbl,  pemiaeMod  3ajayd, — BBICKa3blBaTb  WJAEHM,  HALIEJICHHbIE  HA  IIOMCK
pEILIEeHUs; COTIOCTABISTh CBOM CYXKICHHS C CYXICHUSMU JPYrUX YYaCTHHKOB JUAJIOTra,
OoOHapyXHuBaThb pa3jiMuMe M CXOACTBO IO3MLMN; B KOPpeKTHOH (opme ¢opMyaupoBaTh
pa3HorIacHs, CBOM BO3PAKEHUS;

— IPEJCTaBISITh pPE3yJabTaThl PELIEHUs 3ajadyd, 3KCIEPUMEHTA, HCCIIEJOBaHMS,
MIPOEKTa; CAMOCTOATEIbHO BBIOMPATh (popMaT BBICTYIUIEHHUS C y4€TOM 3a7au MPE3EeHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHnuecTBo:

— MOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIAYATBHON
paboThl MpH peuleHHH Y4YeOHbIX MaTeMaTHUeCKHX 3aJ]ay; MPUHUMATh IIeJIb COBMECTHOMU
NeSITeIbHOCTH, TJIAHWPOBATh OPTaHU3AIMI0 COBMECTHOH pPabOTHI, pacrpenessiaTh BHIBI padoT,
JIOTOBApUBATHCA, 00CYXJIaTh MPOLIECC W Ppe3ylnbTaT padoThl; 00001IaTh MHEHUS HECKOJBKHX
JIIOJIEH

— y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXIeHus, oOOMEH MHEHHSIMH,
MO3TOBBIC IITYPMEI | JIP.); BBIIIOJHATH CBOIO YaCTh PA0OTH M KOOPJAMHHUPOBATH CBOU JICHCTBUS C
OpYTMMH YJ€HaMH KOMAaHJbl; OLICHUBATh KAayeCTBO CBOETr0 BKJIaJa B OOMIMI HPOAYKT IO
KpUTEpUsSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) YHuBepcalbHbIe pery/siTUBHbIE ICCTBUS ~ o0ecrieunBaloT  (GOpMUPOBaHUE
CMBICTIOBBIX YCTAaHOBOK M KMU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranmuzanus:

— BBISBJISITH MPOOJIEMBI JIJIT PENICHHS] B JKU3HEHHBIX W YYEOHBIX CHTYaIUsX;
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHATHUS PEeUICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);

— CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aITOPUTM PELIEHUS 3ajaud (WM €ro 4acTb),
BBIOHMpATh CIOCOO pelIeHUs C y4ETOM UMEIONINXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXHOCTEHH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ yIETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb:

— BJIQJIETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTara
pelieHrs MaTeMaTHYeCcKOl 3aaun, CAMOMOTHBAIIMH U PEIICKCHH;

— MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PCEIICHUH 3aJ1a4H,
BHOCHTH KOPPEKTHUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

— OIICHUBATh COOTBETCTBHE pe3yjibTaTa JEATEIbHOCTH IIOCTABICHHOW IIeNU U
YCIIOBHUSAM, OOBSCHATH MPHUUHBI JTIOCTHKECHUS WIM HE JIOCTMDKCHHUS IIEJH, HaXOJUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IOMOLMOHAJLHLIA HHTEJIEKT:

BBIp@XKaTh JMOLMU TPU HU3YUYCHUHU MaTeMaTHYeCKUX OOBEeKTOB U (PaKkTOB, aBaTh
HSMOLIMOHAIBHYIO OLIEHKY PELleHUs 3aJauu.
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IIpenmeTHbIe pe3yJIbTaThI

5 kaace

Ymucna v BbIYMCTICHUS

[Tonumarh ¥ NpaBUIBHO YNOTPEONISITh TEPMUHBI, CBA3aHHBIE C HATYypPAIbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMH.

CpaBHMBaTh U YNOPSI0YMBATh HATYPAJIbHBIEC YNCIIA, CPABHUBATH B MIPOCTEHIIMNX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCHTh TOYKY HA KOOPAMHATHOW (YHCIIOBOM) MPSAMOW C COOTBETCTBYIOIIUM €
YHCIIOM U U300pakaTh HaTypaIbHBIC YHCIIAa TOYKAMU Ha KOOPIWHATHON (YMCIOBOM) MPSMOIA.

BoimonusaTe apudmernyeckue ASUCTBUS ¢ HATYypaJIbHBIMU YHUCIAMH, ¢ OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHIINX CITydasx.

BbInonHATe IPOBEPKY, NPUKUIKY pe3yibTaTa BbIUMCICHUN. OKpyrisiTh HaTypajbHbIE
qucia.

Pelnenne TeKCTOBBIX 32124

Pemarp TekcTOBBIE 3a7jaul apUPMETHUECKUM CIIOCOOOM U € MOMOLIBI0 OPraHU30BaHHOIO
KOHEYHOT0 Tiepedopa BceX BOZMOKHBIX BAPUAHTOB.

Pemars 3a1auu, cogepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKOPOCTh, BPEMS,
paccTOsIHUE; LIEHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKKe 3alMCH, CXEMBI, TA0JIUIbI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

[Tonbp30BaTbCst OCHOBHBIMU €AMHULIAMU U3MEPEHMS: LIEHBI, MACChI; PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIpAXXaTh OJIHU €AMHMIIBI BEJIMYUHBI Yepe3 JpyTHUE.

W3Bnekarb, aHaIM3UPOBATh, OIICHUBATh MH(POPMAIINIO, IPEICTABICHHYIO B Ta0IHIle, Ha
CTOJI0UATON JuarpamMme, MHTEPIPETUPOBATh MPEACTABIECHHbIE JAHHBIE, UCIIOJIb30BATh JaHHbIE
IIPU PELLIECHUH 3a/1a4.

Harasignasi reomerpust

[lonb30BaTbcsi TEOMETPUUYECKUMM MOHATUSMH: TOUKa, IpsiMas, OTPE30K, JIyd, Yrod,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTE TpUMEpPHl OOBEKTOB OKPY)KAIOLIET0 MHpa, UMEIOIUX (OpMYy H3YHYEHHBIX
F€OMETPUUECKUX QUryp.

Hcnonp30BaTh TEPMHMHOJIOTMIO, CBSI3aHHYK0 C yIVIAMHM: BEpPIIMHA CTOPOHA; C
MHOTOYTI'OJIbHUKAaMU: yroJl, BEpILKMHA, CTOPOHA, AMArOHAJb; C OKPYKHOCTBIO: pajinyc, TUaMeTp,
LIEHTD.

N300paxaTs n3ydeHHbIe TeOMETpUUECKHE PUTYPbl Ha HETMHOBAHHOM U KJeTuaToi Oymare
C TIOMOIIBIO LIUPKYJISA U JTUHEUKH.

HaxomuTh AMuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO pajinyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBapaTa /Il UX IOCTPOECHMUS,
BBIUMCJICHMSI IUIOIAAN U IEPUMETpA.

Boruncnsate nepuMeTp M mIomaas KBajapara, IpsiMOyrojibHUKa, (PUryp, COCTaBICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KieT4aToi Oymare.

[Tonb30BaTbcsl OCHOBHBIMM METPUUECKHMHU €IMHUIIAMU H3MEPEHUs JUIMHBI, IUIOLIA/I;
BbIpaXKaTh OJHU €IUHULIbI BEJIMUNHBI UEPE3 IPYTHE.

Pacnio3naBate mapaenenumnes, KyO, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpPIIMHA, PeOpO
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHNUs MapajlieNenumnesa, Kyoa.

Boruncnsate 00bEM KyOa, mapasuienenunesna mo 3aJaHHbIM HU3MEPEHUSIM, MOJIb30BAThCA
€IMHUIIAMU U3MEPEeHus 00bEMa.

Pemarp HecnoxHbIE 33/1a4l Ha U3MEPEHHE F€OMETPUUYECKUX BEIMUYUH B MPAKTHUYECKUX
CUTYaLUsIX.

6 KJIacc
29



Yucia v BbIYUCTCHUA

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BHJIAMHU YHUCENl M CIIOCO0aMU MX
3aMuCH, IEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (JOPMBI 3aMHUCH YHCTIA K APYTOM.

CpaBHUBaTh U YIOPANOYMBATH LIEJbIe YHCIA, OOBIKHOBEHHBIE M JIECATHUYHBIE JIpOOH,
CPaBHMBATH YKCJIA OJJHOTO U PA3HBIX 3HAKOB.

BoinonusaTe, coderas yCTHbIEe U NUChbMEHHBbIE MPUEMBI, apuMeTUYeCKue NEUCTBUS C
HATYpJIBHBIMH W TIENILIMH  YHUCJIaMH, OOBIKHOBEHHBIMH U  JICCATUYHBIMU  JIPOOSMHU,
MOJIOKUTENBHBIMHA U OTPULIATEIIbHBIMUA YU CIIAMH.

BoruucisaTh 3Hau€HMS YMCIIOBBIX BBIPAXKEHUM, BHIOIHATH MPUKUAKY U OLICHKY pe3yJibTaTa
BBIUMCJICHUM;, BBIIOJIHATh MpPeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUNW HA OCHOBE CBOICTB
apuMeTHUECKUX ICHCTBUH.

COoOTHOCUTh TOYKY Ha KOOPJAMHATHOW MpPSMOM C COOTBETCTBYIOUIMM €M YHUCIOM H
M300pakaTh YMCIa TOUKAMHU Ha KOOPAMHATHOM MPSMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOUYKHU B MPSAMOYTOJIbHOW CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOUKH.

OKpyTJISTh [eJIbIe YHCTa U IECATUIHBIE IPOOH, HAXOIUTh TPUOIMIKESHUS YUCET.

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

[Tonumate U ynoTpeOasiTh TEPMHUHBI, CBSI3aHHBIC C 3aIUCHIO CTEMEHM YHCIIA, HAXOIUTh
KBaJIpaT U KyO YUCIIa, BEIUMCIATH 3HAUECHHUS YHCIOBBIX BBIPAKECHUM, COJIEPKAINX CTETICHH.

[Tonp30BaTbCs MpU3HAKAMH JETMMOCTH, PACKIIAIbIBATh HATYPAIbHBIE YMCIIA HA IPOCTHIC
MHOHUTEJH.

[Tosb30BaThCst MACIITA0OM, COCTABIISATH ITPOMIOPITAN ¥ OTHOIIICHUSI.

Hcnonb3oBath OYKBBI 17151 0003HAUEHUS YUCEI TIPU 3aIIMCU MATEMAaTHYECKUX BBIPAKCHUI,
COCTaBIISITh OYKBCHHBIC BBIPAKCHHSI B (POPMYIIBI, HAXOAWTh 3HAUCHUsSI OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIs1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penrenne TeKCTOBBIX 3224

Pemarps MHOTOIIIArOBBIC TEKCTOBBIC 33]]a4H aPHU(PMETHISCKUM CITIOCOOOM.

Pemate 3amaum, CBsi3aHHBIE C OTHOUIEHUEM, MPONOPUUOHAIBHOCTBIO BEJIWYUH,
MPOIIEHTaMH; PelIaTh TPH OCHOBHBIC 33124l Ha JIPOOU ¥ MPOIICHTHI.

Pemate 3apaun, copepxaniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpEMS,
paccrosiHue, I€Ha, KOJIMYECTBO, CTOMMOCTH; MPOW3BOJAMTEIBLHOCTh, BpeMs, 00bEéMa paboTHI,
UCTIONB3YS  apudMEeTHUeCKHe AEWCTBUS, OLEHKY, MPHUKUAKY; TOJIb30BaThCA €IUHUIIAMHU
M3MEPEHUS COOTBETCTBYIOIIUX BEJTUYMH.

CoctaBnatb OyKBEHHBIC BBIPAKESHHS 110 YCIOBHIO 3a]a4U.

N3Bnekars undopmaIuio, mpeacTaBIeHHYIO B TaOIUIaX, HA JTUHEWHOMN, CTOI0YATON MITH
KpyTrOBOH MarpamMmax, THTEpIpeTUPOBATh IIPEACTABICHHbBIE IaHHbIE; UCTIOIb30BATh JAHHbBIE U
pelLIeHUH 3a/1a4.

[IpencraBiasaTs HHPOPMAIUIO C TOMOIIBIO TAOIHUI, THHEHHOU U CTOIOUYATON JUarpamMmm.

Haruasanast reomerpus

[TpuBouTE TIpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHpA, UMEIOMHMX (HOpMY H3yUEHHBIX
TEOMETPUUYECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI PaBHBIX U CHUMMETPUYHBIX
buryp.

N3o0paxkaTh ¢ TOMOIIBIO MHPKYJS, JWHEWKH, TPAHCIOPTHpPAa HA HEIWHOBAHHOW U
KIeT4aToi Oymare wu3ydeHHBbIE IUIOCKHE TeoMeTpuueckue GUrypsl U KOHQUTypaluu,
CUMMETPUYHBIE (PUTYPHI.

[Tonb30BaTbcsi TEOMETPUYECKUMH — TOHSATHUSMHU: PABEHCTBO  (uUryp, CUMMETpHS;
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHAMMETPHEN: OCh CHMMETPHUH, LICHTP CUMMETPHUH.

Haxoauth BeIMYMHBI YTJIOB U3MEPEHHEM C MOMOUIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJIJaHHOM BEJIMYMHBI, TTOJIb30BATHCA MPU PELICHUH 3a7a4 IPaJyCHON MEPOU YIJIOB; pacliO3HABAThH
Ha 4epTekKax OCTPBIN, IPSIMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.

BpruucnaTe avMHY JIOMAaHOM, MEPUMETP MHOTOYTOJIbHUKA, MOJb30BATHCSA €IUHUIIAMU
W3MEPEHHUS IJIMHBI, BBIpAXKaTh OJIHA €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.
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Haxonuts, UCII0JIb3ys 4EPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYMs TOUKaMH, OT
TOYKH JI0 IPAMOM, ITTMHY IYTH HA KBAJPaTHOMN CETKE.

Bruruncisats iomanb (1)I/Il“yp, COCTAaBJICHHBIX H3 MPAMOYTI'OJIbHUKOB, HCIIOJIb30BATh
pa30OueHre Ha NPSMOYTOJIbHUKH, Ha paBHble (UTYpHI, JIOCTpAaUBaHUE 10 MPSMOYTOJIbHHKA;
MMOJIb30BAaThCsd OCHOBHBIMHM CAWHUIAMH U3MCPCHUA IUIOIIAAW; BbIpaXaTb OJHW CIAWHUIBI
W3MEPEHUS IUIOIIAN Yepe3 IpyrHe.

Pacmio3nasars Ha MOJACIAX U I/I306pa)KCHI/I$IX nupaMuay, KOHYC, HUJIUMHAP, UCIIOJIb30BATh
TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare mpsMOYTOJIbHBIN MapaieIenune.

Boruncnsate 00bEM IpSIMOYTOJIBHOTO NapajuieNenunea, Kyoa, mojib30BaTbcsi OCHOBHBIMU
eAMHHUIIAMU U3MEpPEHUS 00hEMA; BRIPAKAThH OJTHU SIUHUIIBI H3MEPEHUsI 00BhEMA uepe3 Ipyrue.

Pemarp HecnoxHbBIC 337a4M Ha HAXOXICHUE T€OMETPUUYECKUX BEIMUMH B MPAKTUYECKUX
CUTyalluiaX.

7 Kjace

OcBoenue ydyebHOro Kypca «Anredpa» Ha yriayOJeHHOM YpOBHE B 7 KJacce JIOHKHO
o0OecreunBaTh JOCTHKEHHUE CIEAYIOLIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

Yuciaa v BbIYUCIEHUSA

PanuoHaabHbBIE YHCIA

[lepexonuth OT 01HON QOPMBI 3amKcu YKcen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IpO0B).

Hcnonb30BaTh MOHSATUS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXKECTBA IIENBIX YHUCEIL,
MHOXECTBA PpAalMOHAJIBHBIX YHCEJI TPU PEHICHUW 3a7a4, MPOBEACHHH PACCYKICHUU U
JTIOKA3aTeNbCTB.

[TonuMath U OOBSICHATH CMBICII TTO3UIIMOHHON 3aMMMCH HATYPAJILHOTO YHUCIIa.

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIA.

BeImonHATE, coderas yCTHBIE W NMUChbMEHHBIC TPUEMBI, apuPMEeTHUECKUE NEUCTBUS C
paloHaIbHBIMU YHCIIAMHU, HCIOJIb30BaTh CBOWCTBAa 4YHCENl W MpaBWiIa ACHCTBHM, NPUEMBI
palMoOHATBHBIX BHIYUCIICHHI.

BrInonHATE AEHCTBUA CO CTENEHSIMU C HATypalbHBIMHU MOKA3aTESMH.

Haxomuth 3HaYeHWs YHUCIOBBIX BBIPAXKEHUH, COACPIKAIIUX pAIMOHAIBHBIE YHCIA M
CTEMEHH C HaTypaJlbHBIM T[OKa3aTeleM; MPUMEHSATh pPa3sHOOOpas3HbIEe CIOCOOBI W TPHUEMBI
BBIYHCIICHHS]; COCTABJISTh U OIICHUBATH YMCIIOBBIC BBIPAXKEHUS TIPH PEIICHUH TPAKTUYECKUX 3a/1a4
U 3aJ1a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB.

OKpyTJIsTh UKcia ¢ 3aIaHHOW TOYHOCTBIO, @ TAKXKE 10 CMBICITY TPAKTUYECKOW CUTYaIUH;
BBINIOJIHATh TPUKUIKY W OLEHKY pe3yjbTaTa BBIYMCICHHH, OLIEHKY 3HAYE€HUW YHCIOBBIX
BBIPOKEHUM, B TOM YHUCJIE NPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Pematp TekcToBbIE 3a/1auk apu(PMETHUECKUM CITIOCOOOM; UCIONIb30BATh TAOIUIIbI, CXEMBI,
YEPTEXKHU, IPYTUE CPEJICTBA MPEACTABICHUS JAaHHBIX MIPH PEIICHUH 3a]1a4.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOILIECHHWEM BEIWYMH,
MPOTOPIIMOHAIIBHOCTHIO BEJTMYHH, TIPOIEHTAMU; HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHU 3a1a4
¢ Y4ETOM OTrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

Jdeanmoctsb

Jloka3bIBaTh U MPUMEHSTH MIPHU PELLICHUH 3a]1a4 MPU3HAKU JeIUMOoCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKu 1eTMMOCTH CyMMBI U ITIPOU3BEICHUS LIETBIX YUCEL.

PacknanpiBaTh Ha MHOXUTENHN HATYpaJlbHbIEC YUCIIA.

CBoOOAHO OmMepupOBaTh MOHATUSIMH: YETHOE YUCIIO, HEYETHOE YMCIIO, B3aUMHO MPOCTHIC
quCIa.

Haxomute nHanOonpmmii oOmMK AETWTENh WU HAWMEHbIIEe OOIee KpaTHOE YHCell M
MCIIOJIb30BaTh UX MPU PEIICHUH 3aa4, IPUMEHATh anroput™ EBkinna.
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OnepupoBaTh MOHATHEM OCTaTKa IO MOAYJIO, IMPUMEHSTH CBOICTBAa CpPaBHEHWM IO
MOAYJIIO.

Auredpanyeckue BbIpasKeHUs

BripakeHus ¢ nepeMeHHbIMU

Hcnonp30Bath anredpandecKyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B IIpoliecce
OCBOEHHS y4eOHOr0o MaTepuarna.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPRKEHUH MPH 3aJaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

Hcnonb30BaTh MOHSATHE TOXKIECTBA, BBINOJHITH TOXKIECTBEHHBIE MPEeoOpa3oOBaHuUs
BBIPAXEHU, JOKa3bIBaTh TOXK/IECTBA.

MHoro4JieHbl

BrImonHATE TpeoOpa3oBaHust ENOro BEIPAKEHHUS B MHOTOWICH MIPUBEICHHEM MOT00HBIX
CJIaraeMbIX, paCKpPhITHEM CKOOOK.

BoinonHATe AeicTBUSL (CIOXKEHHE, BBHIYMTAHHWE, YMHOXXEHHME) C OJHOWIEHAMU U C
MHOTOYJICHAMH, MPUMEHATh (HOPMYIbI COKpPAIEHHOTO YMHOXKEHUS (KBaapaT U KyO CyMMBI,
KBaJpaT U KyO pasHOCTH, pa3HOCTh KB3JPaTOB, CYyMMa M Pa3sHOCTh KyOOB), B TOM YHCIIE JJIs
YIPOLIEHUS BBIYMCIICHHI.

OcyiecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTENIU C MOMOUIbIO BBHIHECEHUS 3a
CKOOKHM O0IIEero MHOXHUTEJNS, TPYNIUPOBKU CIaraeMbIX, MpUMEHss (OPMYIbl COKPAIIEHHOTO
YMHOXEHHUS.

[IpumensaTh mpeoOpa3oBaHUs MHOTOUYICHOB JJIsi pEUICHHS pa3jMYHbIX 3a7ad u3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATILHOMN MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTETIEHEN ¢ HATYpaIbHBIMU MOKA3aTENISIMHU JUIs TIpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHusI M CHCTeMbI YPABHEHUI

Pemars nuHENHBIE YypaBHEHUSI C OJAHOW MEPEMEHHOM, MPUMEHSS MpaBUia MEpexoaa OT
HCXOJIHOTO YpaBHEHHMS K paBHOCUJIbHOMY eMy. lIpoBepsTh, sBI€TCS JIM YHUCIO KOpPHEM
yYpaBHEHHUS. MaTeMaTHKa.

[TonGupath mpuMepsl ap YUCe, ABISIOUUXCS PEIICHHEM JINHEHHOTO yPaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK IJWHEHHOTO YpaBHEHHUS C JBYMs
NIEPEMEHHBIMHU; MOJIb3YSICh IPaQUKOM, IPUBOIANUTE IPUMEPHI PELLICHUS] YpaBHEHUSI.

Pemate cuctemMbl OBYX JMHEHHBIX YpaBHEHHI C ABYMS NMEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocraBnsATh W pemaTh JMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX YpaBHEHUM MO
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBAaTH B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJyYeHHBIN
pe3yJbTarT.

DOyHKIUH

Koopaunarsl u rpadguxkn

N300paxkaTh Ha KOOPAMHATHOM TMpPSAMOM TOUKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTpPE3KH, WHTEpBaJbl; 3alHUCHIBATh YHWCJIOBBIE MPOMEXKYTKHM Ha
anreOpanvdeckoM si3bIKe.

OTMeyaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJUHATaM.

DOyHKIUHT

Ctpoutb rpaduku JIMHEHHBIX QYHKINH.

OnuceiBaTh ¢ NOMOMIbIO (YHKIUN W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMMU:
CKOPOCTb, BpEMs, PAacCTOSHHUE; II€Ha, KOJIMYECTBO, CTOMMOCTbH; NPOU3BOIUTENBHOCTb, BpeMH,
00BEM paboTHI.

HaxonuTe 3HaueHune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp rpaduyecknii cocod MpeacTaBlICHNUs] U aHaIN3a WHPOpPMaIIUN; U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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Hcnonp30Bath cBOMcTBA (DYHKIIHIA 1715 aHATIM3a TPaQUKOB pealIbHBIX 3aBUCUMOCTEH (HyJIn
(GyHKLINHU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKLIMHU, IPOMEXYTKH BO3pACTaHMs U yOBIBAaHUS
¢yHKuMM, HanboIbIIee U HAUMEHbINee 3HAUCHHST (DYHKIINHN).

Hcnonb3oBark rpaduKy A UCCIEI0BaHUS MPOLECCOB U 3aBUCUMOCTEH; NP pEIIEHUN
3a/1a4 U3 IpYyruxX y4eOHBIX IPEIMETOB U PEAILHOM KU3HU.

8 ki1ace

OcBoenne yweOHOro Kypca «AnredOpa» Ha 0a30BOM ypoBHE B 8§ Kjacce TOJDKHO
o0ecrneunBaTh JOCTHKEHHUE CIEIYIOLUINX IPEAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:

Yucna v BbIYMCTICHUS

Vcnonb30BaTe HavyajabHbIE NPEJCTABICHHUS O MHOXKECTBE JNCHCTBUTENIBHBIX YHCEN IS
CpaBHEHHsI, OKDYIJICHUS M BBIYUCICHHH, H300pa)kaTh ACHCTBHUTEIbHBIE YHCIA TOYKAMU HA
KOOPJMHATHOU MPSIMOIA.

[TpumMensTh MOHATHE apU(PMETHUECKOTO0 KBAaJPAaTHOTO KOPHS, HAXOMUTHh KBaJIpaTHBIC
KOPHH, UCHOJIb3ys IPU HEOOXOAUMOCTH KaJIbKYJITOP, BBIIOIHSTH IPE0OpPa30BaHUs BbIPAKEHHH,
CoJIepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Vcnonb30Bare 3amucu OOJIBIIMX M MajblX YUCENl ¢ HMOMOIIBIO JECATUYHBIX IpoOed u
crenene yucina 10.

AnredOpanyeckue BbIpasKeHMsI

[IpuMeHSATh TOHSTHE CTENEHH C LENbIM IOKAa3aTelieM, BBIMONHATH NPeoOpa3oBaHuUs
BBIPa)KEHUI, COIEpKALUX CTETIEHH C LEJIbIM [TOKa3aTeIeM.

BbINONMHATE TOXAECTBEHHBIE MPEOOPAa30BaHUS pallMOHAIbHBIX BBIPAKEHUI Ha OCHOBE
IpaBuiI JEHCTBUI HAaJl MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBaipaTHbIN TPEXUIECH HA MHOXKUTEIH.

[IpumensTs 1npeoOpa3oBaHUsl BBIPAKEHUH 11 pELICHMs pa3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemars nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPAaBHEHMSI, CBOSIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs IE€PEMEHHBIMU.

[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpecTaBleHui (YCTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WU CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

Ilepexoautb OT ciOBecHOM (OPMYIHMPOBKHM 3alauM K e€ anredpanyeckoll Mojenu ¢
MOMOUIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMBbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MOJyYEHHBIN PE3yJIbTaT.

[IpuMmeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB AJIsl CPABHEHMSI, OLICHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM NEepEeMEHHOM M MX CHUCTEMBI, JaBaTh TIpaUUEcKyl0 HIUIIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumats u ucnonb3oBaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpeNeNsATh 3HAaueHHWe (QYHKLUUU 10 3HAUYEHUIO apryMeHTa,
OTIpEeeNATh CBOMCTBA (PYHKIMHU 10 €€ rpaduKy.

CTpouTh rpaduKH STeMeHTAPHBIX BYHKIH BUaa: y =Ax, y =x% y =x° y=x, ¥ = |1,
OTMCHIBATh CBOMCTBA YHCIOBOM (QyHKIMH TI0 €€ rpaduKy.

OcBoenune y4yebHOrO Kypca «AnreOpa» Ha yriayOJeHHOM ypoBHE B 8 Kiacce TOJDKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB:

Yucjia ¥ BLIYMCIEHUS

HppanuonajbHble Yucia

[ToHMMATh ¥ UCTIOJB30BATh TPECTABICHUS O PACIIUPSHUH YUCIIOBBIX MHOMKECTR.
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CB000/1HO OTIepUPOBATH MOHATUSAMU: KBAaJJPAaTHBIN KOPEHB, apu(hMETHUECKUI KBaIpaTHBIN
KOpPEHb, MPpPAlMOHAIBHOE YHCIIO; HAXOAUTh, OLEHUBATH KBAJAPATHBIE KOPHH, UCHOJB3yd IpPHU
HEOOXOJMMOCTH  KaJbKYJATOp; BBINONHATH IPEoOpa3oBaHUs BBIPAKEHUH, COAEPIKAIINX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayanbHbIE NMPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX 4YMCEN AJIS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN; H300pa)kaTh AEUCTBUTEIbHBIC YMCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

Hcnonb3oBarh 3amuicu OONBIIMX M MaJIbIX YHUCEN C MOMOIIBI0 JIECATUYHBIX ApolOed u
creneHed uucna 10; 3anMcbiBaTh U OKPYIJIATH YMCIIOBBIE 3HAUEHHS pEAJIbHBIX BEJIUYUH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUM.

Jeanmocts

CB000OIHO OMEpUpPOBATH MOHATUEM OCTATKA 110 MOAYJIIO; IPUMEHSTH CBOMCTBA CPAaBHEHUI
10 MOJYJIIO; HAXOUTh OCTAaTKU CYMMBI U IIPOU3BEICHHUS 10 JAHHOMY MOZYJIIO.

AsiredOpanyeckue BbIpasKeHMsI

/{poOHO-panuOHAJIbLHBIE BHIPAKEHHUS

Haxomuth nonycTumbie 3HaUEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKEHUSX.

[TpuMeHSITh OCHOBHOE CBOMCTBO PAIIMOHAIBHON JIPOOH.

BoinonusaTe npuBeneHue aaredpanyeckux Apodel K olleMy 3HaAMEHATeNo, CI0KEHHE,
YMHOXKEHHE, JIeJICHUE aJIre0OpandecKux ApoOei.

BbINONMHATE TOXKAECTBEHHBIE TPEOOPA30BAHMSI PAIIMOHATIBHBIX BBIPAKEHUH.

[IpumensTh 1npeoOpa3oBaHUs BBIPAKEHUM JUIsl pElIeHUs pPa3IMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXXHBIX IPEIMETOB, U3 PEaIbHON MPAKTUKH.

Crenenu

[IpuMeHsITh TOHSATHUE CTENEHH C LEeJIbIM IOKa3aTeleM, BBIIOIHATH MPeoOpa3oOBaHUS
BBIPAKEHMM, COAEP/KALUX CTEIIEHH C LIEJIBIM II0KA3aTeIIEM.

HppauunonajbHble BbIPAKEHHUS

Haxomuth [omycTHMble 3HAa4eHMsI IEPEMEHHBIX B  BBIPAXKEHHUAX, COJCpKAIIUX
apudmMeTHyecKrue KBapaTHbIE KOPHHU.

BoimnonHATe npeoOpa3oBaHUs HMppalMOHANbHBIX BBIPAXKEHUM, HCIOJIb3Ys CBOWMCTBA
KOpPHEH.

YpaBHeHHsI M HEPABEHCTBA

Pemate kBagpaTHble ypaBHEHMs. Pemate 1poOHO-paliioHaIbHbIE YPABHEHUS.

Pemarp nuHelHbIE ypaBHEHMs € MapaMeTpaMM, HECJIOXKHbIE CHUCTEMBbl JIMHEHHBIX
YPaBHEHHUH C TapaMETPaMHU.

[IpoBoauTh Ucciie0BaHMs ypaBHEHUHN U CICTEM YpaBHEHUI, B TOM UHCIIE C IPUMEHEHUEM
rpaduuecKkux NpeAcTaBiIeHui (yCTaHAaBIMBaTh, UMEET JIM YpPaBHEHHE MJIM CHCTeMa ypaBHEHUH
PpEeLIeHHUs, ECIId UMEET, TO CKOJIBKO, U IIp.).

IlepexoauTb OT CIOBECHOM (OPMYIHMPOBKM 3alaud K e€ anreOpandeckod MOJeNnu C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MOJyYEHHBIN PE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JAJIsi CPABHEHMUSI, OLICHKH; pelIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpeMEHHOW M MX CHCTEMBbl; JaBaTh TIpadUUEcKyl0 HIUTIOCTPALIUIO
MHO>€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUH

[lonumats u ucnonb3oBaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAueHUs); ONpEAessATh 3HAaueHHWEe (QYHKUIMHU 10 3HAYCHHIO apryMEHTa,
OTIpeNIeNIsATh CBOMCTBA (PYHKITNH TI0 €€ TpaduKy.

Crtpourts rpaduku GyHKIUH y = x?, y = x3, y = k/x, y = |x|, ONUCBIBaTh CBOWCTBA YUCIOBOMH
byakmn o e€ rpaduky.
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9 kiacce

OcBoenne yueOHOTO Kypca «AnreOpa» Ha 0a30BOM ypoBHE B 9 Kiacce JOJIKHO
o0ecreynBaTh JOCTHKEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB!

Yuciia 1 BbIYMCTICHUS

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BeinonuATe apudmernyeckue 1eHCTBUS C PallMOHAIBHBIMU YHCIIaMH, COUYETasl YCTHBIE U
[MCbMEHHBIE IPUEMBI, BHIIIOJIHATH BBIUMCIICHUS C UPPALMOHAIBbHBIMU YUCIIAMHU.

HaxonuTh 3HaueHus cTeneHel ¢ LeabIMu oKa3aTeasIMU U KOPHEH, BBIUUCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAXKECHUM.

OKpyrisiTh JEHCTBUTEIbHBIE YHWCIIA, BBINOJHATh NPUKUIKY pe3yjbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPQKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHBIE W KBaJApaTHbIE YpAaBHEHMs, YPABHEHUs, CBOJASILMECS K HUM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHUS.

Pemarp cucreMsl 1ByX JMHEHHBIX YPaBHEHHMM C JBYMsI IEPEMEHHBIMU U CUCTEMBI BYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJIAETCS IMHEHHBIM.

Pemarp TekcTOBBIE 3ajaud aiareOpanyeckuM CHocoOOM C IOMOLIbIO COCTaBJICHUS
YPaBHEHMSI WM CUCTEMBI JIBYX YPaBHEHHH € IByMs IE€PEMEHHBIMHU.

[IpoBOANTE IpOCTEHIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHMM, B TOM YHUCIIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WIIM CUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate snHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pakaTh peIICHUE
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIUE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOW IPSMOM,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA [P PELIEHUH Pa3IMYHBIX 3a/au.

DOyHKIUH

Pacrnio3naBath ()yHKIMM M3ydeHHBIX BUAOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIOJIOKCHHE
Ha KOOPJIMHATHOW IUIOCKOCTH TpadukoB (PyHKIME Buma: y = £x, y = £x + b, y =#/x,
y=ax*+bx+c, y = x° y =x, y = |x| B 3aBHCHMOCTH OT 3Ha4YeHU# KOI(D(DHUIIMEHTOB, OMUCHIBATH
CBOICTBa (PYHKIINH.

Crpoutb 1 n300paXkaTb CXEMaTHUECKH TpadUKH KBaJpaTUUHbIX (YHKIHH, ONMUCHIBATH
CBOICTBa KBaIpaTUUHbBIX (PYHKLUI 1O UX rpauKam.

Pacnio3HaBaTh  KBaipaTW4HYI0 (QYHKUMIO 1O QopMmyne, MNPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKH, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3naBath apupMeTHUECKYIO0 U TEOMETPUUECKYIO MPOTPECCUM P Pa3HBIX criocodax
3a/1aHusl.

BbINONMHATE BBIYMCICHUS C UCIHOJB30BaHUWEM (OPMYN Nn-ro 4wieHa apupMeTUYecKol H
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaum, CBA3aHHbBIE C YHCIOBBIMU IIOCIEA0BATENBHOCTMH, B TOM YHCIIE 3aa4d
U3 peasibHOM KU3HHU (C UCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOIOTHI)

OcBoenune y4uebHOro Kypca «Anredpa» Ha yriayOJeHHOM ypoBHE B 9 Kiacce JOKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30BaTeNbHbIX Pe3yIbTaTOB:

Yucjia ¥ BLIYMCIEHUS

CB0oOOHO OmepupoBaTh MOHATHUSMU: KOPEHb M- CTENEHH, CTEMEHb C PalOHATHHBIM
MOKa3areyieM; HaXOJWTh KOpPEHb N- CTENEHHW, CTENeHb C pAlMOHAIBHBIM TIOKa3aTelieM,
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UCTIONB3YS ITPH HEOOXOIMMOCTH KAJIbKYJIATOP; IPUMEHATH CBOMCTBA KOPHS N-1 CTENIEHH, CTENICHU
C palMOHAJIbHBIM IIOKA3aTEIEM.

Hcnonp30BaTh MOHSATHE MHOYKECTBA JCUCTBUTEIBHBIX YHCEN IPU pELICHWH 3aj]ad,
IPOBE/ICHUU PACCYKICHUN U I0Ka3aTENbCTB.

CpaBHUBaTh M YINOPSIOYMBATh JCHCTBUTEIBHBIE UNCIA, OKPYIJIATH JIEHCTBUTEIBHbBIE
YlCiia, BBIMOJIHATh IPUKUAKY PE3yIbTaTa BIYUCICHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHUH.

MHoro4/ieHbl

CB0oOOHO oOmepupoBaTh IOHATHEM KBAaJApPaTHONO TPEXWIEHA; HAXOOUTh KOPHH
KBaJPaTHOIO TPEXUJICHA.

PackianpiBaTe KBafpaTHbIN TPEXWICH HA JIMHEHHbIE MHOKHUTEIH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemiate ynHelHbIe U KBaJipaTHbIE ypaBHEHMsI, yPaBHEHHUs, CBOSIIUECS K HUM, JPOOHO-
paloHaIbHbIE YpPaBHEHUS.

Pemiare Hec0XKHbIE KBaIpaTHbIE YPAaBHEHHUS C TAPAMETPOM.

Pemarp nuHEliHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; WCIIOJIB30BATH METO[
MHTEPBAJIOB; U300pa)kaTh PeLICHHE HEPAaBEHCTB HA YMCIIOBOM MPsAMOM, 3alIMChIBaTh pPEIIEHHUE C
MIOMOIIbIO CUMBOJIOB.

Pemiate cucremsbl ABYX JMHEWHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABJISAETCS JIUHEUHBIM.

Pemiate HecI0KHbBIE CUCTEMbI HEIMHEHHBIX YPAaBHEHUHN C TapaMeTpOM.

[IpumeHsTh  METOJABl  PAaBHOCWIBHBIX  INpeoOpa3oBaHUil, 3aMeHbl MEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHn: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemarp cucreMbl JMHEMHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOH MPSAMOI,
3aMChIBaTh PEUIEHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpaBEHCTBA M HMX CHUCTEMbI, B TOM 4YMCJIE C OTpPaHUYECHHUSIMH,
HaIpHUMep, B LIEbIX YHUCTIaX.

IIpoBoUTH UCCIEIOBAaHUSI YPABHEHUHN U CUCTEM YpaBHEHUH, B TOM YHCJIe C IPUMEHECHUEM
rpadu4ecKuX NpeAcCTaBICHU (YCTaHABIMBATh, MMEET JIM YpaBHEHHE WM CUCTEMa YpaBHEHHIA
pEeLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp TekcTOBBIE 3ajaud aiareOpanyeckuM CHocoOOM C IOMOUIBIO COCTaBIICHUS
YPaBHEHHM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUsI, HEPAaBEHCTBA U X CUCTEMBI JIJIsl COCTABIIEHUSI MATEMaTHYECKOM
MOJIEJIM PEAJBbHOM CUTyallud WM TPUKIAJAHON 3aladyd; WHTEPIPETUPOBATh IIOJYYECHHBIE
Pe3yNIbTaThl B 3a/1aHHOM KOHTEKCTE.

DOyHKIUH

CB00OHO OneprpoBaTh NOHITUIAMU: 3aBUCUMOCTb, PYHKIINS, rpa@uK QyHKLINHU, IpsMast
IPONOPLHUOHATBHOCTD, JIMHEHHas (yHKIMA, oOpaTHas NPONMOPLUOHANBHOCTh, Mapadoia,
runep6osa, KyCouHo-3a1aHHast (PyHKIHUS.

HccnenoBath ¢GyHKLUIO 10 €€ rpaduKy, yCTaHABIUBATh CBOMCTBAa (pyHKLUI: 001acTh
ONpe/eNieHUsl, MHOXECTBO 3HAu€Hui, HyIH (QYHKUHMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pAacTaHMs U yObIBaHUS, YETHOCTH/HEYETHOCTh, HAWOOJbIIEE W HaMMEHBIIIEe
3HAUEHUsl, ACUMIITOTHI.

Pacnio3HaBaTh  KBaJpaTW4YHYI0 (QYHKUMIO 1O QopMmyne, TMPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN )XKU3HU, PU3UKH, TEOMETPHUU.

Omnpenensate mojoXxeHWe rpaduka KBagpaTHUHOW (YHKLIUU B 3aBUCUMOCTH OT €&
KO3 (UIIMEHTOB.

Ctpoutb rpaduk KBaJApaTHIHON (PyHKIIMH, OMUCHIBATh CBOWCTBA KBAIPATUIHOHN (PyHKIMH
o e€ rpaduky.

Vcnonb30BaTh CBOMCTBA KBaIPATUYHON (PYHKIIUH [T PELISHUs 3aj1ay.

Ha nmpumepe kBampatiuuHoi GpyHkimu cTpouth rpaduk ¢yukiun y = af (kx + b) + ¢ ¢
NIOMOIIBIO IpeoOpa3oBanuii rpaduka ¢pynkmn y = f (x).
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WnmocTpupoBaTh ¢ TMOMOIIbIO Ipaduka peaabHyI0 3aBHCHMOCTh WJIHM TPOLECC MO HX
XapaKTEPUCTHKAM.

Apudmernyeckasi 1 reoMeTpruyecKas Nporpeccun

CB0oOOHO omepupoBaTh MOHATHSMU: IIOCJIEJOBATEIBHOCTh, apu(MeTHdeckas Hu
reoOMEeTpHUUECKasl IPOrPECCUu.

3agaBaTh IOCIEA0BATEIbHOCTH PA3HBIMU CHOCOOAMM: ONHUCATENbHBIM, TaOJMUYHBIM, C
MOMOIIBIO (POPMYJIBI N-TO WICHA, PEKYPPEHTHBIM.

BbINONHATE BBIYMCIEHUS C HUCIOJB30BaHUEM (OPMYN N-TO YjleHa apupMETHYECKOH U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI I0CIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemarp 3amaun, CBA3aHHbBIE C YUCIOBBIMU MOCJIEI0BATEIBHOCTSIMHU, B TOM YHCIIE 3a/1a4U
U3 peanbHOM KU3HU (C UCIIOJIb30BaHUEM KaJIbKYISITOPA, HU(PPOBBIX TEXHOIOIHM).

PacnioznaBaTh U NpUBOIUTH IPUMEPBI KOHEUHBIX U OECKOHEUYHBIX I0CIIE10BATEIbHOCTEM,
OTFPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTarouMx  (yObIBaromux)
IIOCJIEI0BATEIbHOCTEN.

Nmety mpencraBiieHHe O CXOAMMOCTH IIOCJIENOBATEIBHOCTH, YMETh HaXOAWUTh CyMMY
0EeCKOHEUYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

[IpuMeHsTh METO MaTEMAaTUYECKON MHAYKLIMY IIPU PELLIEHUH 3a/a4.

7 kjaace

OcBoenne yuebHOro Kypca «l'eomerpus» B 7 Kiacce T0JKHO 00ecreurBaTh JOCTH)KEHUE
CJIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB!

Pacrnio3HaBaTh U3y4eHHblE TeoOMeTpuYecKue (GUrypbl, ONpEeAeNsITh HX B3aUMHOE
pacrosiokeHue, n300pakaTh TeOMETPHUECKUE (PUTYPBI; BHITIOTHSITH YEPTEKH IO YCIOBHIO 331a4H.
W3MepsATh NTMHEHWHBIE U YIJIOBBIE BEJIMYMHBI. PeliaTe 3aJaud Ha BBIYKCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

JlenaTp NPUKHUIKY U OLICHKY JIMHEWHBIX M YIJIOBBIX BEIWYMH IIPEIMETOB B PEAIBHOU
JKU3HU, pa3MepoB IMPUPOJHBIX OOBEKTOB. Paznuuark pasMepbl 3THX OOBEKTOB IO MOPSAKY
BEJIMYMHBI.

Ctpouth 4epTekHU K T€OMETPUUECKUM 3a/1adam.

ITonb30BaTbCs NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh IMIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

IIpoBOAUTE JIOTUYECKHUE PACCYKACHUS C UCIIOJIBb30BAHMEM T'€OMETPUYECKUX TEOPEM.

[Tonp30BaTbCs MpU3HAKAMKU  PABEHCTBA IPSAMOYTOJIBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a1a4.

OnpenensaTs NapauiebHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemrate 3a1aun Ha kieT4aToi Oymare.

IIpoBOUTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE M OYyKBEHHbIE 3HAYEHHs YIJIOB B
F€OMETPHUUYECKHX 33/1a4axX ¢ UCIOJIb30BAaHUEM CYMMBI YIVIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH NEPECCUEHHUH JIBYX MapauIeIbHbIX MPSAMBIX ceKyllel. PemaTth
MIPaKTUYECKHE 3a7]a4H Ha HaXO0KJICHUE YTIIOB.

Brnaners monsruem reomerpudeckoro mecta Touek (I'MT). Ompenensate OuccekTpucy
yIJla ¥ CEpEANHHBIN MEPIEHANKYIISIP K OTPE3KY Kak TeoMeTpruieckre mecta Touek. [lomp3oBaTses
nonsatueM I MT npu noka3arenscTBe r€OMETPUYECKUX YTBEPKICHUN U IIPU PELICHUH 3a1a4.

@opMyIHpOBaTh ONPENEIICHNAS] OKPYKHOCTH M Kpyra, XOpAbl U IHAMETPa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMH. ¥ METh JOKa3bIBATh U IPUMEHATH 3TH CBOUCTBA IIPU PELICHUN
3a1ad.
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Biagers noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
HeHTp. Jlokas3bBaTh M HCIHOJIB30BaTh (JakThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA
IIEPECEKAIOTCS. B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE INEPIEHIUKYISIPHl K CTOpOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OJHON TOUKE.

Biagers noHATHEM KacaTeabHOM K  OKPYKHOCTH, IIOJIB30BaTbCi TEOPEMOM O
NEPIEHIUKYJIPHOCTH KacaTeJIbHOM M pajnyca, IPOBEAEHHOIO K TOUYKE KacaHus. J[oka3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OJHOW TOYKH, U IPUMEHSATH
9TO B PEIICHUU T'€OMETPUYECKUX 3a/1ay.

JIoKa3bIBaTh M IIPUMEHSATH IIPOCTEHUIINE T€OMETPUYECKME HEPABEHCTBA, ITOHUMAaThb HX
IIPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS € IIOMOIIBIO LIUPKYJIS U JTUHEHKH

8 kJ1acc 6a30Bblif ypOBEeHb

OcBoenne yweOHOro kypca «l'eomerpusi» B 8 kiacce Ha 0a30BOM YpOBHE JOJIKHO
o0ecrieunBaTh JOCTHKEHUE CIAEAYIOIUX MPEAMETHBIX 00pa30BaTE/IbHbBIX PE3YIbTATOB:

Pacno3naBaTth OCHOBHBIE BHUBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCI HUX
CBOICTBaMH MPU PEUICHUH T€OMETPUUECKHX 3a]1ad.

[IpuMeHATh CBOWMCTBA TOYKH IE€PECEUCHUs] MEAHaH TpPEyrojbHUKa (IIEHTpa Macc) B
pelleHnu 3ajau.

Bragets mousTrem cpenHei TMHUU TPEYroJbHUKA U TPANELNH, TPUMEHSITh UX CBOMCTBA
IpU pelIeHUH TreoMeTpuueckux 3amad. llomp3oBaThesi Teopemoir Paneca u TeopeMoil o
MIPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX I PEHICHUS MTPAKTUUECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKY MTOI00US TPEYTOJILHUKOB B PELICHIUH T€OMETPUYECKUX 3a/1ad.

[Tons3oBatbest Teopemoit Iludaropa st pemieHus reoOMETPUUYECKUX M MPAKTHYECKUX
3ana4y. CTpOUTh MATEMAaTHYECKYI0 MOJI€Nb B MPAKTUUECKUX 3a/1ayaxX, CaMOCTOSATEIbHO JIeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJTUHEI.

Bnagers moHATHAMH CHHYCa, KOCMHYCAa M TaHTE€HCA OCTPOTO yria MpsSMOYTOJbHOIO
TpeyroyibHUKA. [10J1630BaTHCS STUMU TOHATUSMHU VIS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnsate  (pa3nuyHBIMH - cllOcO0aMM)  IUIOMIA[L TPEYrOJbHMKAa U IUIOMIAIU
MHOTOYTOJBHBIX QUryp (MONB3ysACh, TJAE HEOOXOAUMO, KalIbKyIsiTopoMm). [IpuMeHsTH
MOJIy4YeHHbIE YMEHHUS B PAKTUUYECKUX 3a7a4ax.

Brnagets mOHSATHSMHM BOHCAaHHOTO WM IIEHTPAJIBHOTO YIJIa, HWCIONB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaxX MeXIy XopJaMu (CEKYIIMMU) U yIiie MeX]y KacaTelbHON U XOPI0il mpu
pelIeHuN TEOMETPUUYECKUX 3a]1ad.

BrageTs noHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATH CBOMCTBA OMUCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATHh MOTyYEHHBbIE 3HAHMS HAa MPAKTUKE — CTPOUTHh MaTeMaTHUYECKUE MOJAENU IS
3a/1a4 peajbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TIPUMEHEHUEM MTO00US
U TPUTOHOMETPUH (TIONB3YSICh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

8 kyacc yriy0/1eHHbI YpOBEHb

OcBoenue yuebHOro kypca «l'eomerpusi» B 8 Kjacce Ha YrIyOJIE€HHOM JOJDKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB:

Pacrio3naBaTe OCHOBHEIE BHIbI ‘—IeTBIpéXYFO.]'H)HI/IKOB, HUX DJJIEMEHTHI, II0JIB30BATHCA HX
CBOMCTBAMM TP PEIIEHUH TEOMETPUUECKHX 3ajay. Pa3znuyaTh mNpu3HAKU U CBOMCTBa
napajuiesiorpaMma, pom6a U MpSIMOYTOJbHUKA, JI0Ka3blBaTh MX M YBEPEHHO NPUMEHSThH INPU
PEIICHUH T€OMETPUUECKUX 3aau.

Hcnonb30BaTh CBOICTBA TOUKHM IEpECEUEHUs] MEAMaH TpeyroyibHHKa (LEHTpa Macc) B
pelIeHnu 3a1a4.
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Brnaners noHaTHEM CpeqHEH JTUHUH TPEYroJbHUKA U TPANEUUH, IPUMEHSTh UX CBOWCTBA
IpU pelIeHHH TreoMeTpuueckux 3aaad. lcmonws3zoBaTh Teopemy aneca U TeopeMy O
MPOMOPIMOHALHBIX OTPE3KAX, MPUMEHSTh UX IS PEIICHUS TIPAKTHYECKHUX 3a7ad.

Pacnio3naBaTh 1IeHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U HCIONB30BAaTh MX CBOMCTBA IpPH
peleHr  3a/1ad.

Biangers MMOHSTUAMHU [TON00US TPEYrOJIbHUKOB, kod(durmenra nomoous,
COOTBETCTBEHHBIX  DJIEMEHTOB TOJMOOHBIX TPEYroJdbHUKOB. IMeTh mpencraBieHue o
npeoOpa3oBaHuKM TOM00MS W O MOAOOHBIX ¢urypax. Ilomb3oBaThcs NpU3HAKAMH TTOJ00US
TPEYTOJIHHUKOB MPHU PEIICHUN TeOMETPUYECKUX 3ajad. J{oKka3piBaTh W NMPUMEHSATH OTHOIICHUS
MPOMOPLUOHATIEHOCTU B IPSIMOYTOJIBHBIX TpeyroiabHUKaX. [IpuMeHsTh momnodue B mMpakTHUECKUX
3a/1a4ax.

BoiBonuth ¥ HCMonb30BaTh npocreriine GopMynbl AN I[JIOMAAM TPEYrojbHUKA,
napajuieiorpaMma, pomba W Tpamenud. BeIYHCIATH (Pa3IMYHBIMHU CIIOCOOAMH) IUIOMIAIH
TpeyrojibHUKa ¥ IUIOMAAM MHOTOYroJIbHbIX (Guryp (moib3yach, TIle HEOO0XOIUMO,
KaIbKYJIATOPOM). 3HATh OTHOIIEHHUE TUIOMIA/IeH MOJMOOHBIX (GUTYp M MPUMEHSTHh MPU PEIICHUU
3agad. [IpyMeHsTh Moy4eHHbIe YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tose3oBatbest Teopemoit ITudaropa miis pemieHus TEOMETPUYECKUX W MPAKTUUICCKUX
3agad. CTpoUTh MaTEMaTHMUYECKYI0 MOJIENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO AeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIIHEC JITHHEI.

Bnagers moHsATHEM BIMCAaHHOTO M IEHTPAJIBHOIO YIJa, yria MeXIy KacaTelbHOW H
XOpIOH, ONMMCAHHOW W BITUCAHHOW OKPYKHOCTH TPEYTOJIbHUKA U YeTHIPEXYroJIbHUKA, IPUMCHSTh
UX CBOMCTBA MPU PELICHUH 33/1a4.

[TpuMeHSITh MOTyYCHHBIC 3HAHUS HA TIPAKTHKE — CTPOUTHh MAaTEMAaTHICCKUE MOJCITH IS
3aJa4 peajibHOU KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00HS
U TPUTOHOMETPUH (TTOJIB3YSCH, TJI€ HEOOXOAMMO, KAITBKYIATOPOM).

9 kiace

OcBoenue yueOHOro kypca «l'eomerpusi» B 9 kiacce Ha 0a30BOM YpOBHE OJIKHO
o0ecrneynBaTh JOCTHKEHHUE CIEIYIOLINX IPEeAMETHBIX 00pa30BaTeIbHbIX Pe3yJIbTaTOB:

3HaThb TPUTOHOMETPUYECKHE (PYHKIHMHM OCTPBIX YIJIOB, HAXOAMTh C HX MOMOUIbIO
pasnyHble  BJEMEHThl  MPSIMOYTOJbHOTO  TPEYrojbHHKA  («pElIeHHe MPSIMOYIOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIbI0 KaNbKYJISATOpa) IJIMHBI U YIJIbl JUIS HETaOJIMYHBIX
3HAYEHUU.

[Tonb3oBatbes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM
JUIS. HAXOXKJICHNUS COOTHOILIEHUH MEXly TPUTOHOMETPUUYECKUMH BETMUMHAMHU.

Hcnonb30BaTh TeOpeMBbl CHHYCOB U KOCHHYCOB JUIsl HAXOXKICHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEIIeHUe TPEYroJbHUKOBY), NPUMEHATh HUX MpPHU PELICHUH T'€OMETPHUECKUX
3azad.

Brnaners noHsTusMu npeodpazoBaHus M0J00Ms, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 000U TPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI U
HAXOJUTh YIJbl y MOJO0OHBIX ¢Guryp. IIpuMeHsaTs cBONCTBa 1M0A00US B MPAKTHUYECKUX 3ajayax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE.

ITosnp30BaTbCa TEOPEMAaMU O NMPOU3BEIACHUM OTPE3KOB XOpZ, O NMPOU3BEICHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMATh MX TEOMETPUYECKMA W (U3UYECKUN CMBICI,
IPUMEHSTh UX B PEHICHUH TeOMEeTpUYecKuX M (u3nueckux 3anad. [IpuMmeHsTh ckaisipHOe
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSATh €ro B PEUICHUH
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.
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Biagets NOHATHAMHU IIPABUIIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI AYT'U
OKPY>KHOCTH M DPAJMaHHOW MEpBl yIJa, YMETb BBIYHMCIATH IUIOIIAAb Kpyra M €ro 4YacTew.
IIpuMeHATH NOIy4YEHHbIE YMEHHUS B IIPAKTUYECKUX 3a]a4ax.

HaxonuTe ocu (WM LEHTPBI) CUMMETPUU (QUTyp, NPUMEHATh ABUKEHMS IUIOCKOCTU B
IIPOCTEUILNX CIIyqasiX.

IIpuMeHsTh NONY4YEHHBIC 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTH4YECKUE MOZCIU IS
3a[a4 peaqbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM TTOA00US
U TPUTOHOMETPHUECKUX (PYHKIUH (T0JIB3YSCh, I'/1e HEOOXO0AUMO, KAJIBKYIIATOPOM).

9 ky1acc yriy0J1eHHbIi YpOBeHb

OcBoenne ydye6HOro kypca «l'eomerpusi» B 9 kiacce Ha yriiyOJ€HHOM YPOBHE JOJIKHO
o0ecreynBaTh JOCTHKEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, YMETh HaXOAUTh C UX IOMOIIbIO
pa3jMyYHbIE  DJIEMEHTHl  MPSAMOYIOJBHOTO  TPEYTOJbHHKA  («pEHIEHHE MPSIMOYTOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C MOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HAYEHUMN.

ITonp3oBatbes popMyaamMu NIPUBEIEHNUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIS1 HAXOXKIEHUS COOTHOLIEHUHN MEXIY TPUTOHOMETPUYECKUMU BEIUYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB U T€OPEMY KOCHUHYCOB, IPUMEHSTHh UX JJIS HAXOXKACHUSA
pPa3IUYHBIX  3JEMEHTOB TPEYrojbHUKAa («PEIIEHHE TPEYroJbHUKOBY), IpPH  PELICHUU
FEOMETPUYECKUX 3a]au.

[IpuMeHATH MOMyYEHHBIE 3HAaHUA IPU PEUICHUMM IPAKTHYECKUX 3anad. [IpumensTs
TPUTOHOMETPUIO B  3aJadaX Ha  HAXOXKIEHME IUIOIAAW, BBIBOOUTH W BIAJAETh
TPUTOHOMETPHUYECKUMH (popMylamMH /ISl TUIOIIAANM TPEYrojbHUKA, MapajuieJiorpamma, poMoa,
Tparenuy, BBIBOJUTh M NPUMEHATh (hopmyny ['epoHa u (opmyny Juisl IUIOMAAN BBITYKIOrO
YETBIPEX YT OJIbHUKA.

HmeTs nipencTaBiieHne 0 TOMOTETHH, IPUMEHATDH B IPAKTUYECKUX CUTYaLUsAX.

Hcnons3oBare Teopemsl UeBsl 1 MeHenas Ipyu peleHnn 3a1a4.

Vcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YTIaX MEXIY XOpJAaMH (CEKYLIUMH) U yrie
MEXy KacaTeJIbHOW M XOPIOH IPU PEIICHUH F'e€OMETPUYECKUX 3a1ad. /J[oka3pIBaTh U IPUMEHSATH
TEOPEMBI O NPOU3BEACHUHU OTPE3KOB XOpJ, O MPOU3BEIACHUU OTPE3KOB CEKYILIHUX, O KBaapare
KacaTelbHON. BiaseTs NoHATHEM KOOpJAMHAT Ha IUNIOCKOCTH, paboTaTh C ypaBHEHHEM IMPSMOM Ha
IIJIOCKOCTH.

Brnanets moHsTHSAMU yrioBoro Kod¢g@duuueHTa U CBOOOAHOIO 4YiI€Ha, MOHUMAaTh HX
Tre€OMETPUYECKUN CMBICI U CBS3b YIJIOBOTO KOX(QQHIMEHTa C BO3pPACTAaHHEM U YObIBaHHEM
JUHEHMHONM (QyHKUMM. YMeTb pemarb METOAOM KOOpAMHAT  3aJaud, CBS3aHHBIE C
NapaJuIEIbHOCTBIO U MEPIEHIUKYISAPHOCTBIO MPSAMBIX, NEPECEUCHUEM MNPAMBIX, HAXO0XICHUEM
TOYEK IIEPECEUCHHUS.

BeIBOIUTE U BIAJETh YPAaBHEHUEM OKPYXKHOCTH. Mcmonp30BaTh METOJ KOOPAMHAT UL
HaXO0X/ICHUS [IepeceyeH I OKpyKHOCTEN U NpsiMbIX. Bragets popmynamu pacCTOSHUS OT TOYKU
JI0 TIPSIMOH, TUIOIIAM NapajijieiorpaMmMa B KOOpJMHATaX, UMETh MOHATHE 00 OpUEHTHUPOBAHHON
iomaay. [lonp30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTHh €ro MpPHU pPEIICHUN
FEOMETPUYECKUX U TIPAKTUYECKUX 3anad. [IpuMmeHATs Meron KOOpAMHAT B IPAKTHUKO-
OPHUEHTHPOBAHHBIX NT€OMETPUUYECKUX 3a/1a4ax.

Biiagers moHsATHEM BEKTOpAa. YMETh CKJIAABIBATh M BBIYUTATh BEKTOPBI, YMHOXAaTb Ha
YUCIO, BJIAJIETh MPAaBWIAMH TPEYTrOJbHUKA W Mapajuiegorpamma. Bianere NpakTHYEeCKUMH
UHTEPIPETALMAMU BEKTOPOB. YBEPEHHO II0JIB30BAaThCA KOOpAMHATaMH BekrTopa. Biagers
CJI0’)KEHHUEM W BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YKCIIO B KOOPIUHATAX.

Nwmets npencrasinenne o Oasuce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI MO Oasucy.
PacknaznpiBaTe BEKTOPBI CHII C IIOMOIIBIO POEHUPOBAHUS U TPUTOHOMETPUYECKUX COOTHOILICHHH.
[TpuMeHSATH MOTyYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NYECKHX 3a/1a4ax.
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Bnagets NoHATHEM CKaJISPHOIO IPOU3BEACHMS BEKTOPOB, IOHUMATh €r0 FT€OMETPUUECKHUM
CMBICI M YBEPEHHO IIOJb30BaTbCSA €r0 BBIPAKCHUEM B JEKAPTOBBIX KOOpIMHATaX. 3HATh
TUCTPUOYTUBHOCTD CKaJISIPHOTO IIPOU3BENECHUS u ero CBA3b c
npoenupoBaHueM. IIpUMeHsATh CKaasIpHOe NPOU3BENCHUE BEKTOPOB ISl HAXOXACHUA [UIMH U
yriaoB. Pemars reomerpuueckue 3aauu ¢ MOMOIIBIO CKAISIPHOTO ITpou3BeneHus. Vcnonp3oBarh
CKaJIIpHOE MPOU3BEICHUE BEKTOPOB B alreOpanyeckux U GU3NUECKuX 3a1adax.

Bnanetb NOHATUSAMU NPABUIBHOIO MHOTOYI'OJIbHUKA, JUIMHBI OKPY)KHOCTH, JAJIMHBI 1yTU
OKPYXKHOCTH M PaJMaHHON MeEphl yrja, BBIYHMCIATH IUIOIIAAL Kpyra U ero dacred. [loHumars
CMbICT yucia 7. [I[puMeHATh MOIYy4YEeHHbIE YMEHMS IIPU PELICHUU MPAKTUYECKUX 3a7ad. 3HaTb
UCTOPUYECKHE CBEIEHUS 00 U3MEPEHUHN AJIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Wwmets npeacraBieHne o0 MpeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxomuth ocw,
LEHTPbl CUMMETpUU (UIryp, LEHTPbl IOBOPOTA, HAXOAUTh KOMIIO3ULUHU IPOCTEHIINX
npeoOpa3zoBaHuil. [IpuMeHATh ABM>KEHNUS IUIOCKOCTH MPU PELIEHUH FEOMETPUUECKUX 3aau.

IIpyuMeHsTh ONTY4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMAaTUYECKUE MOJEIH IS
3aJa4 peasbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUUECKUX (PYHKIMH (TONIB3YSACH, I/1€ HEOOX0UMO, KAJIBKYIIATOPOM).

7 kjaace

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTUKA» HA YTITyOIEHHOM
YpOBHE B 7 KJIacCe XapaKTEPU3YIOTCS CIEIYIOIIUMHI YMEHUSIMHU:

Yurate umHbOpMaIUIO, MPEICTABICHHYIO B Ta0NHIAX, HAa AWarpamMmax; HpeICTaBISTh
JAaHHBIE B BUJE TaOJIUIl, CTPOUTH CTOJIOMKOBBIE (CTOJOYATHIE) M KPYTOBBIC IHUArpamMMbl IO
MaccuBaM 3HaYEHUH.

OnuceiBaTh U WHTEPIPETUPOBATH pEAbHBbIC YHUCIIOBBIE JaHHBIC, IPEACTABJICHHBIC B
Tabluuax, Ha AuarpaMmax, rpagukax.

Hcnonp3oBarh A8 ONMCAHUS JAHHBIX CTATUCTMUECKHUE XapaKTEPUCTUKU: CpellHee
apudmeTnyeckoe, MearaHa, HauooJbIlIee U HaNMEHbIIIee 3HAYCHHUSI, pa3MaXxX, KBapTUIIH.

Nmets npeacTaBieHUe O JOTUYECKUX YTBEPKIACHUSAX M BBICKA3bIBAHUAX, YMETh CTPOUTH
oTpulaHus, (OPMYIUPOBATh YCIOBHBIE YTBEPXKACHUS MPU PEIICHUU 33a/1ad, B TOM 4YHCIE U3
JIpYTUX y4eOHBIX KypCOB, UMETh IIPE/ICTAaBICHHE O TEOPEMAX-CBOICTBAX U TeopeMax-IIpU3HaKax,
0 HEOOXOIMMBIX U JIOCTATOYHBIX YCIOBHUSAX, O METOJE IOKA3aTeIbCTBA OT MPOTHBHOTO.

Nmetys mpencraBiieHWE O CIIy4YalHOW W3MEHUYHMBOCTM Ha IPUMEpPAX PE3YJIbTATOB
U3MEpEHU, 11eH, PU3NYECKUX BETMYUH, aHTPOTIOMETPUYECKUX JTAHHBIX; UIMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonw3oBatk Juisi onucaHUs JaHHBIX YacTOThl 3HAYEHUW, TPYNIHUPOBATH JaHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBate rpadsl Ans pelieHus 3ajad, UMETh MPEACTaBIeHHUE O TePMHHAX TEOPUHU
rpadoB: BepinuHa, pedpo, LeMb, UK, yTh B Tpade, UMETh MpeAcTaBieHne 00 o0xoe rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

8 kJ1acc 6a30Bblii YpOBEeHb

IIpenmeTHble pe3yibTaThl OCBOEHUS Kypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM
YpOBHE B 8 KJlacce XapaKTepU3yITCs CIEIYIOIIUMH YMEHHUSIMHU:

W3Bnekatb M mpeoOpa3oBbIBaTh HMH(OpMAIMIO, MPEACTaBICHHYIO B BHJE TaONHL,
auarpaMm, rpaduKoB, IPEACTABIATh JaHHBIE B BUC TaOIUIl, AHarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C IOMOILBIO CTATUCTUYECKUX MTOKA3aTEIe: CPETHUX 3HAYEHUHN U Mep
paccenBanus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKJIOHCHUE).

HaxoauTe YacTOTBl YMCIOBBIX 3HAYEHMH W YACTOTHI COOBITMH, B TOM 4YHCIE IO
pe3ysbTaTaM U3MEpeHnu U HaOI0JeHHI.
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HaxoauTe BepoOATHOCTM CIOy4alHBIX COOBITMI B  OIBITaX, 3HAs BEPOATHOCTH
JJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
COOBITUSIMH.

Hcnonb3oBare rpaduueckue MOJIENIU: AEPEBO CIy4alHOIO SKCHEPUMEHTa, JUarpaMMbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBarTh MNOHATHSMHM: MHOXECTBO, IOAMHOXECTBO, BBIIOJHATH OIEPAalUU HaJ
MHOXECTBaMU: OOBbEIMHEHHUE, MEepeceueHue, AOMOTHEHNE, EPEUUCIIATh 3JIEMEHThl MHOXECTB,
IPUMEHSATh CBOMCTBA MHOXKECTB.VIcI10/1b30BaTh rpaduueckoe MpecTaBIeHIe MHOXKECTB U CBA3EH
MEXy HUMH JUIsl OIIMCAHUS IIPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUH 3a]a4 U3 APYTUX
y4eOHBIX IPEMETOB U KypCOB.

8 kJ1acc 6a30BbIif ypOBEHb

IIpenmeTHble pe3yabTaThl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» Ha YIITyOJIEHHOM
YPOBHE B 8 KJIaCCE XapaKTEPU3YIOTCS CIEYIOIIUMH YMEHUSIMMU:

OnepupoBaTh NOHATHUAMU MHOXECTBA, IOJMHOYKECTBA; BBIIOJIHATH OIEPALlUU HaJ
MHOKECTBAMHU:  OOBEJUHEHHE, IIEPECEUCHUE; MEPEUUCISITh  JIEMEHThl MHOXECTB C
UCIIOJIb30BAaHUEM OPIaHU30BAaHHOI'O nepedopa 1 KOMOMHATOPHOT'O MPaBHJIa YMHOXKEHHUS.

HaxoauTh BEpOATHOCTU CIIy4alHBIX COOBITHI B CIIy4alHbBIX OIBITAX, 3Has BEPOSTHOCTU
JJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU
COOBITUSIMH, UMETh MTOHATHE O CIyYaifHOM BBIOODE.

OnuceIBaTh JaHHbBIE C IOMOIIBIO CPEAHUX 3HAUEHUM U Mep pacceuBaHUs (AUCHEPCUs U
CTaH/JapTHOE OTKJIOHEHHE). YMETh CTPOUTh W HHTEPIPETHPOBATH JMArpPaMMbl pacceUBaHUS,
UMETb MIPEJCTABICHUE O CBA3U MEXY HAOII01aeMbIMU BETMYUHAMM.

Hmets npeacTaBieHne o JepeBe, 0 BEpIIMHAX U peOpax epeBa, UCTI0Ib30BAHUH JICPEBHEB
IPY PELLICHUH 33/]1a4 B TEOPUH BEPOSITHOCTEH, B APYTMX YUEOHBIX MAaTEMAaTHUECKUX Kypcax U 3a1a4
U3 JPYTUX y4eOHBIX IIPEIMETOB.

OnepupoBaTh HOHATHEM COOBITHSI KAK MHOYKECTBA 3JIEMEHTapHBIX COOBITUH CIIy4ailHOTO
OTIBITA, BBHITIOJHSATH OTEPALMU HAJl COOBITUSAMH, UCTIOIB30BATh TPU PEIICHUH 33]a4 JUarpamMMbl
Olinepa, YMCIOBYIO NPSMYIO, IPUMEHSTH (POPMYITY CIIOKEHHS BEPOSATHOCTEH.

[Tonp30BaTbCsl TPABMIIOM YMHOXKEHHMS BEpPOSITHOCTEM, MCIOIB30BaTh JAEPEBO JUIA
IPEJICTaBICHNUs] CIIy4alHOrO OmNbITa Mpu pemeHud 3azad.  OnepupoBaTb NOHATHEM
HE3aBUCHMOCTH COOBITHIA.

9 kJs1acc 0a30BbIi YPOBEHb.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «BeposSTHOCTh M CTaTUCTHUKa» Ha 0a30BOM
YPOBHE B 9 Ki1acce XapaKTEpU3YIOTCs CIEYIOIIUMHA YMEHUSIMMU:

W3Bnekarb u mnpeoOpa3oBbIBaTh MHGOPMALMIO, MPEJICTAaBICHHYI0 B  Pa3IWYHbIX
UCTOYHMKAX B BHJE TaONHUL, AuarpamMm, rpagukoB, MPEACTAaBIATh JaHHbIC B BHJE TaOJIMIL,
auarpamm, rpa@ukos.

Pemate 3agaun opraHM30BaHHBIM MEpeOOPOM BAapHAHTOB, A TAKXKE C MCIIOJb30BaHHEM
KOMOMHATOPHBIX MTPaBWJI U METOJOB.

Hcnonp30BaTh ONUCATENBHBIE XapaKTEPUCTUKHU JUIsI MACCUBOB YHMCIIOBBIX JTAHHBIX, B TOM
YHClle CPETHUE 3HAUCHUS U MEPbI pacCeHBaHUSI.

HaxoauTp yacTOTHI 3HAYEHHI U YaCTOTHI COOBITHS, B TOM YHUCIIE MOJIB3YACH Pe3yJIbTaTaMU
MIPOBEAEHHBIX U3MEPEHUN 1 HAOTIOICHUH.

HaxoauTe BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YyYCHHBIX OIBITaX, B TOM 4YHCJE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSIX UCIBITAHUN 10 IEPBOTO
ycIiexa, B cepusax UCIbITaHui bepHysun.

HNmeTts nipeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICICHIN BEPOSTHOCTEM.
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Nwmets mpencraBiieHne 0 3aKOHE OONBIINX YUCEN KaK O MPOSBICHHH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B MPUPOJE U OOIIECTBE.

9 ky1acc yriy0JeHHbI YPOBeHb.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTUKA» HA YTITyOIEHHOM
YpOBHE B 9 KJlacce XapaKTEepPU3YIOTCA CACAYIOIIMMHU YMEHUSMU:

[Tonb30BaTbcss KOMOMHATOPHBIM MPABUIIOM YMHOKEHUS, HAXOUTh YHCIIO MEPECTAaHOBOK,
YUCJIO COYETAHUM, I0JIb30BATHCS TPEYTroJabHUKOM [lackaist mpu penmieHnu 3a1a4d, B TOM YUCJIE HA
BBIYHCIICHHE BEPOSTHOCTEH COOBITHH.

Hcnonb30BaTh MOHITHE TEOMETPHYECKON BEPOSATHOCTH, HAXOUTh BEPOSATHOCTHA COOBITHIA
B OMbITaX, CBSA3aHHBIX CO CIy4YailHBIM BHIOOPOM TOYEK M3 IUIOCKOHM (PUTyphl, OTpe3Ka, JUIMHBI
OKPYKHOCTH.

Haxomuth BepossTHOCTH COOBITHIA B OIBITaX, CBA3aHHBIX C UCIBITAHUAMHU JI0 TOCTHKEHUS
IIEPBOTO yCIIEXa, B CEPUAX UCHBbITaHUNA bepHyruin.

HNmeth npencTaBiaeHue O CaydalHbIX BEJIMYMHAX M OMO3HABATh CIIy4ailHbIE BEJIMYUHBI B
SBJICHUSX OKPYKAOLIEr0 MUPA, OTIEPUPOBATH MOHATUEM «PACTPEICIICHUE BEPOATHOCTEN». Y METh
CTPOUTH paACIIPECIICHUs BEPOATHOCTEN 3HAUYEHUN CIIyYalHbIX BEJIMYMH B U3YYEHHBIX OIBITAX.

Haxonute MartemaTthueckoe OXHAAHUE W JUCIEPCHUIO CIYyYalHOW BEJIWMYUHBI IO
pacupeieneHn0, MPUMEHITh YHUCIOBBIE XapaKTEPUCTHUKU W3YYEHHBIX paclpeiesieHuid Ipu
pelLIeHUH 3a/1a4.

Nmetsb npeacTaBiaeHue 0 3aKOHE CIIy4ailHbIX YHCEIl KaK O MPOSIBJIEHUU 3aKOHOMEPHOCTH B
CIIy4yallHOM HW3MEHYMBOCTH, TMOHUMATh MAaTEMAaTHYE€CKOE OOOCHOBAHHE OJM30CTH YaCTOTHI U
BEPOATHOCTH COOBITUS. VIMeTh mpeicTaBieHUE O POJU 3aKOHA OOJBIIUX YHUCET B IPUPOIE U
oOuiecTse.
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TemaTnuyeckoe NJIAHUPOBaAHUE. 5 KJIaccC

Tabmuna 1

n/n

Tema pazgena

Koa-Bo
4acoB

20P

Buabl gessteabHOCTH

DopMbI
TEKYLIEro
KOHTPOJISA

HP30

[loBTOpEHUE OCHOBHBIX MOHITHHA H

IMETO/I0B Kypca 4
00001IeHNe 3HAHUH

KJ1acca,

https://education.
yandex.ru/
https://uchi.ru/

IBBIYHCIIATh 3HAYCHUS BBIPAKCHHM, COICPIKAIIIX
HATYpaJIbHBIC YHUcIa, OOBIKHOBEHHBIE "
IMeCATUYHBIC TPOOH, BBITIONHATH MPEOOpPa30BaAHUS
quCe.
Br16upatb
BEIYHCIICHUH,

crroco0 CpaBHCHUA
MIPUMCHSATH

YHCell,
CBOMCTBA

BEIYMCIICHUH.
OCyIIEeCTBISAT
nmerlcTBUM u
BEIUMCIICHUH.
PemaTh 3aauu U3 peanbHOM KU3HU, IPUMEHITH
MaTeMaTHYeCKHe 3HAHMUS ISl PElICHUs 3ajad U3
IMpyTux yUeOHBIX MIPEIMETOB;
Permate 3a1aqu pa3HBIMA crioco0aMI, CPaBHUBATh
CII0COOBI peLeHust 3aj1a4u, BEIOMpATh
[pAIIOHATBHBIHN CITOCO0

CaMOKOHTPOITh
CaMOIIPOBEPKY

apudMeTHYeCKUX NeHCTBUI U1 panroHanu3anu [[IpakTuaeckas
[paboTa.
BBITIOJTHIEMBIX [BXoqHas
pe3yJbTaTta [KOHTPOJIbHAs
[pabota

IPemmenue 3aja4
CoZIepKAHUEM
KpaeBeaueCcKOro
KOMIIOHEHTA

-]

asnea 1. HarypaabHble yncJa.

JeiicTBus ¢ HATYpPAJIBbHBIMHU YK caamMu (59 yacoB)

1.1.

Z[CC?[TI/I‘IH&?I CHUCTEMA CUHUCIICHUA.

2

1.2.

P?[,H HATypaJIbHBIX YHCECJI.

https://education.
yandex.ru/
https://uchi.ru/

qI/ITaTB, 3alIMCbIBATb, CpPAaBHHWBATb HATYypaJIbHbIC 'Y CTHBIN OoIpocC

4Hcia; Mpeasaratb | CIIOCOOBI
[YHOPSIIOYMBaHUS guce.
IMccnenoBaTh CBOMCTBA HATYPAIBLHOTO P, YACET
0 u 1 mpu CIOXKEHUN U YMHOXCHHUHU. BBITOTHATH
apupMeTHyecKue JeiCTBHA ¢ HATypaJIbHBIMU

00cyx)1aTh

'YcTHBIH onpoc

Permenue 3aja4
coJiep KaHueEM
KpaeBeaueCKOTro
KOMIIOHEHTA
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1.3. [HarypanbHbIi psij.
1.4. [Yucmo 0.
15 HatypanbsHble qrcia Ha
' KOOpAMHATHOI MPSIMOIA.
16 CpaBHeHHE, OKpYTJICHHE
"' HATypaJIbHBIXYHCEIN.
17 Apudpmernueckue — IEHCTBUS — C
"' |HaTypaJbHBIMM YHCIAMHU.
CBolicTBa HyJsl IIPU CJIOXKEHHU W
1.8 |yMHOXKEHHMH, CBOWCTBA €JMHHIIBI
[PU YMHOKEHUH.
ITepemecTuTenbHOE u
1 g [coueTaTenbroe CBOWCTBa CIIOKEHUS
' M yMHOXEHHS, pacIlpeleruTeIbHoe
CBOMCTBO YMHOXKCHHUSL.
110 Jlenutenun W KpaTHbIe — 4HMCIa,
7" |pa3noskeHne 4nciIa Ha MHOKHUTEIH.
1.11. |[/Ilenenue c ocTaTKOM.

MUCIAaMH,  BBIYMCIATH  3HAUEHMS  YHMCIIOBBIX
BEIpQKEHWIT €O CKOOKamMHm ® 0€3 CKOOOK.
BBIOJIHATE NPUKUAKY M OLEHKY 3HAaYCHUI
MHCIIOBBIX BBIPRKEHWH, MPEAarath U IPUMEHSIThH

MPUEMBI IPOBEPKH BEIYUCICHHH.
BamuceiBaTh TMPOM3BEACHHE B BHIE CTEICHH,
MUTATh CTETICHH, HCTIOJIH30BaTh
TEPMHUHOJIOTHIO (ocHOBaHue, nokasareib),
BBIUUCIIATH 3HAUCHUS CTETICHE.
M cnonb30BaTh npu BBIYHCIICHUSAX

MEepPEeMECTUTENIbHOE U COYeTaTeNIbHOE CBOWMCTBA
CIIOKEHHsI W YMHOXCHMA, pacHpefeIuTeNbHOe
CBOMCTBO YMHOKEHUS.
@DopmynmupoBaTh W IPUMEHATH  IIpaBWIIA
MpeoOpa3oBaHWs YHCIOBBIX  BBIPQKEHHH Ha
OCHOBE CBOHCTB apU(METHUCCKUX JCHCTBUH.
MccnenoBats YHCIIOBBIE 3aKOHOMEPHOCTH,
BBIIBUTaTb W OOOCHOBBIBATH  THIIOTE3BI,
(bopMynHpoBaTh O0OOIIEHMS © BBIBOIBI IO
[pe3yapTaTaM ~ HpPOBEAEHHOIO  HCCIICIOBAHMA.
Pacrio3HaBaTh UCTHUHHBIC u JIO)KHBIE
BBICKA3bIBaHHS O  HaTypalbHBIX  YHCIaX,
[PUBOAUTH IPUMEPBI U KOHTP- IIPUMEPBI, CTPOUTH
BBICKA3bIBAaHMSI W OTPHUIIAHUS BBICKAa3bIBAHUH O
CBOMCTBax HaTypallbHbIX qHCell.
KoHcTpynpoBaTh MaTeMaTH4eCKHE IPEIIOKEHUS
C TT0 MOIIIBIO CBSI30K «H», KHITH», «ECIH. .., TO...»

@DopmynupoBaTh  ONpeleNeHUs  ACIHUTENsT U
KpaTHOTO, Ha3bIBAaTh JEJIUTEIHN M KpPaTHBIE YHCIIA;
[pacrio3HaBaTh MPOCTBIE M COCTaBHBIE YHCIA;
(dopMynupoBaTh M IPUMEHSTH  NPHU3HAKU
imenuMocTy Ha 2, 3, 5, 9, 10;

NPUMEHSTh aJTOPUTM PA3JOXKEHUS 4YHclIa Ha
[POCTBIE MHOXKHUTEIH; HAXOAUTh OCTATKU OT
IMeIeHNsI ¥ HeTIOJTHOE YacTHoE. PermaTe TeKCToBbIe
Bamadn apu(MeTHIECKIM CIIoco00M,
MCIIONIb30BaTh 3aBUCHMOCTH MEXIY BEIMYHMHAMHM
(cKOpOCTb, BpeMsl, pacCTOsIHUE; [IeHa, KOJIMYECTBO,
CTOMMOCTb U JIp.): aHAIM3UPOBATh U OCMBICIMBATH

'YcrHbIl ompoc
[IrncebMeHHBIN
KOHTPOJIb

'YcTHBIN Oonpoc

[IrnchMeHHBIH
KOHTPOJIb

[IpakTuueckas
[paboTa

CaMOOIIEHKa ¢
HCIIOJIb30BAHUEM
«O11€eHOYHOT O

CaMOOIIEHKa ¢
HCIIOJIb30BaAHUEM
«O11€eHOYHOT O
lrcTa»

YeTHBIH  ompoc.
[MpakTuueckas
[paborTa.
KonTponsHas

YeTHBIH  ompoc.
CaMOOI1IeHKa [¢
MCII0JIb30BaHUEM
«OLIEHOYHOT O
UTrCTaY

[TrncbMeHHBIH
KOHTPOJIb
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TeKCT 3ama4d, nepeopMyIUpoBaTh YCIOBHUE, YCTHBIH  OIpoOC
1.12. [[IpocTeie i COCTABHbIC YHCIIA. M3BIEKATh HEOOXOAUMbIE NAHHbIE, YCTAHABIMBATE [[[MChMEHHBIH
BABHCHMOCTH  MEXIY ~BENHIMHAMH, CTPOHTE gor mm™ nnoc
113, [PM3HAKH AETMMOCTH Ha 2,5,10,3, ITOrHYECKYIO HETOYKY PACCYRACHHIL | vccrcas
0. MonenpoBaTh XOA PELICHHs 331a4¥ ¢ IOMOIIBIO baGota
[PUCYHKA, CXEMBI, TAOJIUIIBL. -
1 14 [Crenenp ¢ HaTypaJbHbIM KpHTHYCCKH OLCHHBATH TIOJTyHeHHBIH pe3yibTar, ||| ACbMEHHbIH
[1OKa3aTC/IeM. OCYIIECTBIATH CAMOKOHTPOIIb, IPoBepss oTBeT Ha [KOHTPOIE
115, UucnoBele BBIPAXKEHUS; MOPSIOK COOTBCTCTBUE YCHOBHIOaVHaXOIlHTb OLIHOKH. [IpakTuueckas
MeifcTBUIA. 3HAKOMUTECS ¢ HCTOPUCH PA3BUTUS aDUPMETHK  |paGoTa
[IpakTuueckas
Pemenne TEKCTOBBIX 3alad Ha BCe i
1.16. japudpmerndeckne OCUCTBUSA, Ha padora,
ITBHDKEHUE U TTOKYIKH Konpobras
[pabota Ne2
Paznen 2. Harnsanas reomerpusi. Jlunum Ha miockoctu (13 yacoB)
2.1. (Touka, npsiMasi, OTPE30K, JyH. PacrosHasath Ha Hcprexax, PUCYHKAX, v crhprit ompoc
OIMCBHIBATb,  HCIOJB3Ysd  TEPMHHOJIOTHIO, |
n300paxath c MOMOILBO 4epTEKHBIX .
2.2, Jlomanas. MHCTPYMEHTOB: TOUKy, NPAMYIO, OTpe3ok, Iy, |  CTHbIH onpoc
yTouI, JIOMaHyIo, OKPYKHOCTb.
M3mepenne AUTHHBL OTpe3Ka, Pacrio3HaBaTh, NPUBOJUTH MPUMEPHI OOBEKTOB [YCTHBIH  OIPOC
2.3.  |MeTpHYecKue eIMHHIBI M3MEPEHUs [peasbHOro MHpa, UMeloIuX (opMy H3ydeHHbIX [[[HCBMEHHBIH
JUIMHBI. (buryp, oOlLeHHWBaTh WX JIMHEHHBIE pa3Mepsl. KOHTPOIb
WccnenoBate  Gurypsl M KOHGUrypauuw, "
https://education. jucronb3ys HUPPOBLIE PECYPCHI. Y cTHbIi onpoc Pewenne  sanaq ¢
2.4, |OKpYKHOCTb H KpYT- yandex.ru/ Vcrions3oBaTh JMHefiky M TpaHCIIOpTHp Kak || HCBMEHHBIA COACDIAHIEM
https://uchi.ru/ MHCTPYMEHTBI a7 HOCTPOEHHUS y [KOHTPOJIb [PACBEAIECKOTO
KOMIIOHEHTa
M3MEPEHHMs: U3MEPATH JUIMHY OT Pe3Ka, BETHYNHY
b 5. [IpakTuueckas pa60Tav<<H00TpoeH1/Ie YIJIa; CTPOMTb OTPE30K 3aJaHHOH JUIMHBI, Yrol, [IpaxTudeckas
y30pa 13 OKpYKHOCTCH. 3aJaHHOW BEJIMYMHBI, OTKJAJIBIBATh LHUPKYJIEM pabora
[PaBHBIE OTPE3KH, CTPOUTH OKPY>KHOCTh 33/IaHHOTO
2.6. [Vrom. paamyca. 'YcTHBIH onpoc
M300pakaTh KOH(GUTYpAallMd TEOMETPUIECKHUX
MpsMolt,  ocTpeii, Tymoil u (buryp m3 OTpe3KOB, OKPY)KHOCTEH, NX JacTedl Ha
2.7. TectupoBaHue

[pa3BEPHYTHIN YIJIBL.

HEJIMHOBAaHHOW W KJIeTYaToW Oymare; mmpeiarars,
OTMCHIBATH U OOCYXJAaTh CIHOCOOBI, aITOPUTMBI
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2.8.

M3mepeHue yrios.

2.9.

[MpakTryeckas padota «IlocTpoenue
yrinoB»lIpakTudeckas paboTta
«IlocTpoeHue yrios»

MTOCTPOCHHUSL.
IPacrio3HaBaTh U M300pakaTh HA HEJIMHOBAHHOW U
KIeTdyaToll Oymare mpsSMOW, OCTpBIA, TYIOH,
[pa3BEPHYTBIH  yTJIBI CpaBHHMBaTh  YIJIbI,
BBIYUCHATE UIMHBI OTPE3KOB, IOMAHBIX.
[MoHMMaTh M UCHIONB30BATH NPH PEIICHAUN 3a1a4
3aBUCHMOCTH MEXKIy €ANHULIAMH METPUIECCKON
CHCTEMBI Mep; 3HAKOMUTHCS ¢ HEMETPUIECKUMU
CHCTeMaMM Mep; BbIpakaTh JUIMHY B Pa3IMUHBIX
€MHUIIAX U3MEPEHUS

[TnchMEeHHBIN
KOHTPOJIb

[IpaxkTuyeckas
[paboTa.
KonTpoabHast
[padota Ne3

Paznen 3. O6bikHOBeHHBIE Apodu (53 uaca)

3.1.

1poOs.

3.2.

[IpaBunbHbIE U
mpoou.

HCNIPpaBUJIbHBIC

3.3.

(OCHOBHOECBOWCTBO ApOOH.

3.4.

CpaBHeHue 1podeit.

3.5.

CroxxeHue U
OOBIKHOBEHHBIX APOOEii.

BBIYHUTAHUC

3.6.

CMmernranHast JpoOb.

3.7.

'YMHOXEHNE n JIeTIeHne
OOBIKHOBEHHBIX Jpo0eii; B3aMMHO-
oOpaTHBIE 1poou.

10

https://education.
yandex.ru/
https://uchi.ru/

MonemupoBate B rpaduvecKoil, mpeaMeTHOH
(dopMe, ¢ TOMOLIbIO KOMIIBIOTEpA IOHATHS U
CBOMCTBa, CBSI3aHHBIE C OOBIKHOBEHHOH APOOBIO.
UuraTh u 3aMHCHIBATH, CPaBHUBATb
OOBIKHOBEHHBIC Ipoowu, MIpeUIarars,
00OCHOBEIBATh u 00CyK1aTh CTIOCOOBI
YIOPSI0YUBAHUS Ipobeit.
M300pakaTh OOBIKHOBEHHBIE IPOOHM TOYKAMH Ha
KOOpJIUHATHOU HIPSIMOM; HCIIONIb30BAaTh
KOOPJIMHATHYIO NPSIMYIO JUIsl CPaBHEHHS APOOEH.
DopMynTupoBaTh, 3alHCHIBATH C MOMOIIBIO OYKB
OCHOBHOE  CBOWCTBO OOBIKHOBEHHOW  JIpoOwu;
MCTIONB30BAaTh OCHOBHOE CBOMCTBO JpoOum JuIst
COKpAILEHUS npo0eit u
MpUBEIeHNs IpoOr K HOBOMY 3HAMEHATEIIIO.
[MpencraBnsTh CMemIaHHYl0 JApoOb B  BHAE
HEMpPaBWIBHOW U BBIAETSATH LETYI0 YaCTh YUCIIA U3
HETPaBUIILHOI JPOOH.

BemonHATE  apudMeTHuecKue  ACUCTBUS €
OOBIKHOBEHHBIMH JPOOSMU; IPUMEHATh CBOHCTBA
apruPMEeTHYECKUX ACUCTBUIA JIJIS PallMOHAIN3AINH
BBIYHCIICHUH.

BBIIOMHATE TPUKHAKY H OIEHKY pe3yJbTara
BEIUMCIICHUI; MpeIaratb U NPUMEHATh MPUEMBI
IIPOBEPKH BBIYUCICHHH.

[IpoBOIUTH WCCIIEOBAaHUS CBOWCTB IpoOOEH,
OIMMpasicbk Ha YWCIIOBBIE SKCIIEPUMEHTHI (B TOM

'YcTHBIH onpoc

YeTHBIH  ompoc
[TrcbMEeHHBIH
KOHTPOJIb

'YcTHbIN ompoc
[MpakTuueckas
[paboTa

IPerenue 3aja4

[MpakTuueckas
[pabota
TecTupoBaHue

COACPIKAaHNEM
IKpaceBEA4ECKOIo
IKOMIIOHCHTAa

'YcTHbIN ompoc
[IpaxTudeckas
[paboTa

TecTupoBaHUe.
KonTponbHas
[pabota Ne4.

[MpakTryeckas
[pabora

C
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3.8.

PerieHne  TEKCTOBBIX
neprkalux 1poou.

3agad, cCo

3.9.

OCHOBHBIE 32 Jaud Ha JPOOH.

3.10.

[Mpumenenne OykB uist
MaTeMaTHYECKUX
[IpeaIo>KeHU i

3aMucu
BBIDAKEHUH U

gHCIe c MOMOILBIO KOMIIBIOTEPA).
PacrozHaBaTh UCTHUHHBIC u JIOKHBIE
BBICKA3bIBAHHS O APOOSIX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, CTPOWTh  BBICKA3BIBAHUS U
OTPUIIAHUS BBICKa3bIBaHHH;
OCYIIECTBIISITH CAMOKOHTPOJb, IPOBEPS OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOJUTh OIIHOKH.
PeriaTh TEKCTOBBIE 3a/1a4H, CO/IEPKALINE APOOHBIE
IMTaHHBIE, ¥ 3a7]a4l HAa HAX0XKJI€HUE YacTH LeJIOT0 U
LIEJIOT0 0 €ro YacTH; BBIABIATH UX CXOACTBA U
[pasnuyus.

MoenupoBaTh X0 peleH:s 3aa4y C IOMOIIBI0
[PUCYHKa, CXEMBI, Ta0IMIpL;
[MpuBoouTh, pa3zdbupaTh, OIEHHBATH pPA3INIHBIC
[PEILICHUS], 3a1IMCH PELICHUH TEKCTOBBIX 3a7ad.
Kpurnueckn OIeHUBAThH IMOJIYYEHHBIH pe3yibTart,
OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSAS OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAaXOIUTh OIINOKH.
3HAKOMUTHCS C UCTOPHUEH pa3sBUTHS apu(PMETHKI

[IpaxkTuyeckas
[paboTa

YeTHBIH  ompoc
[IpakTuueckas
paboTa
TectupoBaHue

KouTpoabHast
[pabota Ne5

Pazgen 4. Harnsinnasi reomerpusi. MHoroyroasnuku (10 yacos)

4.1.

MHOrOyrojabHUKHU.

4.2.

UeThIpEXyTOIbHUK,
MPSIMOYTOJIBHUK, KBaapar.

4.3.

[MpakTuueckas pabota «[locTpoeHue
OpSIMOYTOJBHHKA € 3aJaHHBIMH
CTOpOHAMH  HA  HEJIWHOBAHHOM
Oymarey.

4.4.

TpeyronbHUK.

https://education.
yandex.ru/
https://uchi.ru/

OnuceIBaTh, HCHOJb3Ys TEPMHHOJIOTHIO,
n300paXkaTh c MTOMOIIBIO YepTEKHBIX
MHCTPYMEHTOB M OT pPYKH, MOZEIUPOBATL H3
6yMam MHOTOYT'OJIbHUKH.
[TpuBOANTE MPUMEPHI 0OBEKTOB PEaTbHOTO MHPA,
MMEIOIINX thopmy MHOTOYTOJIbHHUKA,
MpsIMOYrONbHUKA,  KBajapara, TPEYrOJIbHUKA,
OLICHUBATh UX JTMHEHHBIE pa3MEPHI.
Beraucsars: MEPUMETP

MPSIMOYrOJBbHUKA, MHOTOYTOJIBHUKA; IJIOMIAJb
MPSIMOYTOJIbHUKA, KBaJparta.
M300paxkaTb OCTPOYTOJIbHBIE, MPSIMOYTOJIBHBIE U
TymoyrojapHble  TpeyroiabHukH; CTpouTh Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare KBajapar u
MPSAMOYTOJIbLHUK c
BadaHHBIMH JIJIMHAMH CTOPOH.
MccnenoBaTh CBONCTBA IPSIMOYT OJIbHUKA,
KBagpaTa IIyTéM OKCIEpHUMEHTa, HaOIIOACHNS,
M3MEpEeHus, MO/JIEINPOBAHMS; CPaBHUBATh

TpEyroNbHHKa,

'YcTHBIN onpoc

YerHblid  ompoc
TecTupoBaHue

[MpakTuueckas
[paboTa

IPermenue 3aja4
CoZIepKAHUEM
KpaeBeI4eCcKOTro
KOMIIOHEHTA

'YcTHBIH onpoc

C
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4.5.

[Imomans u
[IPSIMOYTOJIbHUKA
IMHOTOYT'OJIbHUKOB,

HepUMeTp
"
COCTaBIICHHBIX

M3  TOPAMOYTOJbHUKOB, €IMHUIIBI

M3MEPECHUA TUIOIIAaN.

4.6.

[MepuMeTp MHOTO YTOJIBHHKA.

CBOMCTBaA KBajipaTa u
MPSIMOYTOJIbHUKA.

IKoHCTpynpoBaTh MaTeMaTHYECKUE IPEI0KEHUS
C TIOMOIIBIO CBS30K «HEKOTOPBIIN,«ITF000».
IPactio3sHaBaTh HCTHHHBIC H JIOJKHBIC
BBICKA3bIBaHUS O MHOTOYTOJIbHMKaX, INPHUBOJUTH
IPUMEPBI u KOHTPIIPUMEDHI.
MccnenoBaTh 3aBUCUMOCTD IIJIOIIAAM KBajgpaTa OT
ITHHBI ero CTOPOHBI.
IMcnonp30BaTh CBOMCTBA KBaApPAaTHOM CETKH IS
moCTpOCHUS (PUTYyp; pa3OUBATh MPAMOYTOJIBHUK Ha
KBa(paThl, TPEYTOJbHHUKH; COCTABIIATh (QUTYPHI 13
KBaJIpaTOB W TPSMOYTOJLHUKOB M HAXOJIUTh UX
TUIOIIAb, pa30uBaTh (GUTYPHI HA IPSIMOYTOJIEHUKH
M KBaApaThl M HAaXOAUTh UX  IUIOILAMb.
BripaxaTh BeIMUMHY IUIOLIAAM B Pa3IAYHBIX
€AMHNLIAX U3MEPEHUSI METPUUECKON CUCTEMBI MED,
MOHUMATh U HUCHOJb30BaTh 3aBHCHUMOCTH MEXIY
METPUUYECKUMHU €IMHULAMU U3MEPEHHUS TUIOILAIH.
BHAKOMHUTBCSI €  OpUMEpaMu  MPUMEHEHH
MIomaad W THEepUMETpa B  NPAKTHUYECKUX
CUTYallUsX.

[IpakTuueckas
[paboTa
TecTupoBaHUe

[IpakTuueckas
[paboTa.
KonTpoabHast
[padoTa Ne6.

Paznen 5. /]

ecsiTHYHBIE 1podu (44 yaca)

5.1,

JlecaTUYHAS 3aIHCh APOOCH.

5.2.

CpaBHEHHUE IECATUIHBIX IPOOCH.

https://education.
yandex.ru/

https://uchi.ru/

[MpencraBnsTh AecATHYHYIO JpoOb B  BHAE
OOBIKHOBEHHOW, YUTATh u 3aIlUCHIBATD,
CPaBHMBAaTh JECATHYHbIE JpOOH, IIpeasarars,
00OCHOBEIBAThH u 00Cy>k1aTh CIIOCOOBI
[YHOPSIIOYMBAHUS JECSITUIHBIX npobei.
M300pakaTh JecATHYHBIE APOOM TOUYKAaMH Ha
KOOPJAUHATHOI IIPSIMOH.
BBIIBIATE CXOACTBA W pa3iIM4Ms  I[IPABHI
apruPMeTHYeCKUX JEeHCTBUH C HATypaJbHBIMH
MUCIIAMU U JIECATHIHBIMU APOOSIMH, OOBSICHATD HX.
BeimonHATe  apudmMeTHdyeckue  JeHCTBUS  C
MECATUYHBIMU IPOOSMHU; BBITIOJIHATE TPUKHIKY U

[TrnchpMeHHBIH
KOHTPOJIb

TecTupoBaHue

IPemenue 3aja4
coziep>KaHueM
KpaeBea4ecKoro
KOMIIOHCHTA

C
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5.3.

leiicTBUS C JICCATUIHBIMU IPOOSIMU.

20

.5.4.

OxpyriaeHue JecsITHIYHBIX ApoOeH.

5.5.

IPemmenme
coztepIKaIx APOOH.

TCKCTOBBIX

3a1a4,

5.6.

OCHOBHBIE 32 Jaud Ha Jpo0u.

OLIEHKY pe3ynbTarta BBIYHCIICHHH.
[MpuMeHATH CBOICTBA apH()METHIECKUX JCHCTBUI
IUTS paliiOHANTN3AIIIH BEIYHUCIICHIH.

[MpuMeHATh TPAaBHIO OKPYTICHHUS HECATUIHBIX
Impooeii.

[IpoBOOUTH HCCIENOBAaHUS CBOWCTB AECATUYHBIX
Impo0eii, omMpasch Ha YHCIOBBIE SKCIICPUMEHTHI (B
[TOM YHCJIe C TOMOIIBI0 KOMIIBIOTEPA), BBIABUTATh
CUIIOTE3BI M IPUBOAMTH UX 00OCHOBAHUS.
Pacrio3HaBaTh UCTHUHHBIC " JIOKHBIE
BEICKa3bIBaHHsI O APOOSIX, IPUBOAUTH MPUMEPHI U
IKOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBaHUS )41
OTpULIAHUA BBICKa3bIBaHUH.
PerraTe TEKCTOBBIC 3a/1a4H, COIEPIKAIITUE APOOHBIE
ITaHHBIE, 1 Ha HAXOXKICHUE YaCTH [EJIOTO U LEI0TO
IO €T0 YaCTH; BBIBIIATH UX CXOACTBA U Pa3IIUIus.
MomenmupoBaTh X0/ PeMIeHHS 3a1a4H C TIOMOIIHIO
[PUCYHKA, CXEMBI, TaOIHIIBL.

[MpuBoanTh, pa3OupaTh, OLECHWBATH pa3THIHBIC
[PCHICHUA, 3aIluCH peHIeHI/Iﬁ TCKCTOBBIX 3aJa4,
OnepupoBath APOOHBIMH YHCIAMH B peabHBIX
PKHU3HCHHBIX CUTyalusXx.
Kputndyecku oleHMBATH IOIYYEHHBIN pe3yibTar,
OCYILECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA
COOTBETCTBHE YCIIOBHIO, HAXOJUTh OIIHOKH.
BHAKOMUTBCS C HCTOPHEH Pa3BUTHS apUPMETHKA

Y cTHBIN
[IpaxkTuyeckas
[paboTa

TectupoBaHue

orpoc

KonTponbHas
[pabota Ne7

[InchMeHHBIH
KOHTPOJIb;
CaMOOIIeHKa
MCII0JIb30BaHUEM
«OLIEHOYHOT O
lrcTa»

C

[IpaxTudeckas
[pabora.

KonTponsHas
nafoTa NoR

Pasnen 6. Harnsanas reomerpusi. Tesa u ¢purypsl B npocrpancrse (11 yacon)

6.1.

MHOrorpaHHUKH.

6.2.

M300paskeHIe MHOTOTPAaHHHUKOB.

https://education.
yandex.ru/

https://uchi.ru/

PacriosHaBaTh  Ha
OKPY’KaroleM
HapajulesenuIes,
OITUCHIBATD, UCTIONB3YS TEPMHHOJIOTHIO,
OLICHUBATh JIMHEIHbIC pasmepsl.
[MpuBOaMTH ITPUMEPHI 0OBEKTOB PEaIbHOTO MHPA,
MMEIOLINX bopmy MHOTOTPaHHHUKA,
MPSIMOYTOJIHOTO Mapaiesenuesa, Kyoa.
M306paxaTs Ky0O Ha KieTyaToi Oymare.

qepTemax,
MUpE
Ky0,

pUCYHKaX, B
HIPSIMOYTOJIbHBII
MHOTOTPaHHUKH,

'YcTHBIN onpoc

IIpakTuueckas
[pabota

IPemenue 3aja4
coziep>KaHueM
KpaeBe/I4ecKoro
KOMIIOHCHTA

C
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https://uchi.ru/

MccnenoBath cBoiicTBa KyOa, MPSIMOYrOJIbHOTO
MapaJuIeenuneia, MHOTOTPAaHHUKOB, HCIIONb3Ys

6.3. |[Mozenu NpocTPaHCTBEHHBIX TEI. 1 MOIEITH. TecTupoBaHue
Haxoaute w3MepeHHs, BBIUHCISITH IIIOIIAJAb
TTOBEPXHOCTH; 00BEM KyOa,
6.4 [TpsMOyTroNBHBINA MapajuieNnenuie], 1 MPAMOYTOIBHOTO MApaIIeNenuIIe/a; NCCENIoBATh [\, o onpoc
KyO. 3aBHCHMOCTH 00BEMa KyOa OT IUTHHEI ero pedpa,
— BBIIBUTaTh 1 000CHOBBIBATH THIIOTE3Y.
6.5. PassCprxu Kyba u 1 Pacrio3HaBaTh UCTHUHHBIC " JIOXKHBIE [TecTHpOBaHHE
[1apajiIe erimena. BEICKa3bIBaHHsI O MHOTOTPaHHHMKAaX, MPHUBOJIUTH
6.6 [pakruucckas pabora «Pa3BépTka ) [PUMCPBL 1 KOHTPIPUMEPBL, CTPOUTD [pakTHueckas
O kyBar. BLICKA3BIBAHHMA M OTPHLAHHS  BBICKA3IBAHHH. yaG501n
PemaTth 3a1a4u U3 peaabHOU KU3HU
6.7 O0béM  kyba, MPSIMOYrOJHHOTO 4 KoHTpoibHast
Mapasienenumneaa [paboTa Ne9
Paspnen 7. IloBropenue u 06001menne (8 yacon)
BpuncnATh 3HAYEHUS BBIPAXKEHUMN, COAEpPIKALIUX
HaTypaJbHblE  4YHCJA,  OOBIKHOBEHHBIE W
InecaTU4HbIe poOU, BBHIIONHATH MpeoOpa3oBaHUs
HCEIT.
Boi6upats croco0 CpaBHEHUS qHCel,
BEIYHCIICHHH, TIPUMEHSATh CBOHCTBa
§ _ _ apI/I(bMeTI/I‘I?CKI/IX JIEUCTBUH AJIs1 pallMOHAIN3AINT Mpaxriueckas Pemerme  samau ¢
[MoBTOpEeHUE OCHOBHBIX MOHATHU H https://education.  [BeruucieHUi.
7.1. MeTomoB Kypca 5 KJacca, 14 yandex.ru/ OCYIIECTBIATE  CAMOKOHTPOJIb  BBHIITOHAEMBIX paora. COACDIAHIEM
06001IeHNE 3HAHMI https://uchi.ru/ IMeicTBMI W CaMONPOBEPKY  pe3yJbTaTa KouTposHas (PACBEITCCKOTO
N [pabota Nel0 KOMITOHEHTA
BBIYHCIICHHH.
PemiaTh 3aauu U3 peajbHON KM3HHM, IPUMEHSIThH
MaTeMaTHYeCKHe 3HaHHs JJIsl PEeLIeHHs 3a/1a4 U3
Npyrux y4eOHbBIX MPE/IMETOB.
Perrate 3aauu pa3HeIMU crioco0aMHu, CPaBHUBATh
CITOCOOBI pemeHus 3a1a4d, BBIOMpATh
[PAIIOHAIBHBIN CITOCO0
O611ee KOTMYECTBO YaCOB 110 IMpoTrpamme 204
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TemaTnueckoe NJIAHUPOBaHUE. 6 KJacc

TaGnuna 2

DopMbI
Ne Koui-Bo
Tema pazgena 0P Buabl feATebHOCTH TEKYLIEro HP30
n/m 4acoB
KOHTPOJIS
BbIUMCHAT, 3HaYCHUS BBIPAKEHHH, COJAEPKALIMX
HaTypaJibHbIE YHCJIa, OOBIKHOBEHHBIC U JIECSITUYHBIC
IMPOOH, BBITIOJIHATD IPE0OPa30BaHUs YHCEL.
BriOupars crioco® cpaBHEHHS 4YHCEN, BBIYHCICHHH,
MPUMEHSTh CBOMCTBA apU(PMETHUECKUX NEUCTBUMN IS
P P . A A [IpakTuueckas
. . . [pAIIOHATN3AIMH BEIYUCIICHHH. Pemenne 3amad ¢
[MoBTOpEeHUE OCHOBHBIX MOHATHU H https://education. [pabora.
OcCyIIecTBIATh CaMOKOHTPOJIb BBITIOTHAEMBIX CoZIepKAHUEM
IMETO/I0B Kypca 5 KJ1acca, 6 yandex.ru/ M N .. BxonnHas
N . . IMeCTBUI U CAaMOTIPOBEPKY pe3yIbTaTa BEIYHCICHUH. KpaeBeI4eCcKOT0
00001IeHrE 3HAaHUH https://uchi.ru/ M KOHTPOJIbHAS
Pemmate 3amaum W3 peaNbHOW KHU3HH, TPHMEHATH aGota KOMIIOHEHTa
MaTeMaTHUeCKUe 3HAHMSA U1 pELIeHHsA 3amad U3 P
NPYrux yueOHBIX IPEIMETOB.
PemaTe 3amayM pasHBIMH CHOCOOAaMH, CpaBHHBATh -
CIIOCOOBI peIIeHNs 3a/1a4H, BHIOUPATh pallMOHANBHBII
C11oco0
Pa3gen 1. HarypanbsHsble yncia. (36 yacoB)
BpInoyIHATE apupMeTHIECKHe JIeHCTBUS c
MHOTO3HAYHBIMH HATYpaJIbHBIMH YHCIaMH, HAXOIUTh
ApucpMeTnueckue  eHcTBUA  C 3HAUYEHUs YUCIOBBIX BBIPaXKEHUH cO ckoOkaMu U 0e3 [YcTHbIit onpoc
1.1. |MHOTO3HAa4YHBIMH  HATypPaJIbHBIMU 7 CKOOOK;  BBIYHCIATH  3HAYCHUS  BBIpaXCHUH, [[McbMEHHBIH
gICTaMU . COJICPIKAIIIX CTEIICHH. KOHTPOJIb Pemenne 3amad ¢
https://education. |-/ cPartt 5 p A
yandex.ru/ IBBITIOTHATE NPUKUAKY U OLEHKY 3HAYCHUH YHUCIOBBIX CoZIepKAHUEM
L BbIpaKEHU I NPUMEHSATh  NPUEMBI  MPOBEPKHU KpaeBEeI4ECKOro
https://uchi.ru/ p ’ p P poBep P
[pe3ybpTara. KOMITOHEHTA
- Mcrionb30BaTh MPH BBIYHCICHHAX NEPEMECTHTETBHOC |V oTHEH OIPOC
1.2, |MHCHOBBIC  BBIPAKCHIA,  MOPALOK 6 |1 COYETATEIIBHOE CBOWCTBA CIOXEHHUS M yMHOXCHUS, [TychMeHHBIH
JIeHCTBHI, HCTIONb30BAHHE CKOOOK pacrpenenuTensHoe CBOIICTBO YMHOMKEHUS g oHTposh

OTHOCHTEIIFHO CIIOKEHHSI, CBOMCTBA apU(PMETHIECKUX
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1.3.

OprTJ'IeHI/Ie HaTypaJbHBIX YHCECII

1.4.

JlenuTend W KpaTHbIE  YHUCHA;
HanOOJBIMNNA OOIMNI JENNUTENs H
HauMeHbIIIee 0011ee KpaTHOE

1.5.

J1eIMMOCTb CyMMBI U IIPOU3BEACHUS

1.6.

HGHGHI/IC C OCTaTKOM

1.7.

IPerieHre TEKCTOBBIX 3a7a4

1.8

KonrponpHast pabora mo Teme

"HaTypanbHble gucina”

InefictBuil. VccnenoBaTh YHCIOBBIC 3aKOHOMEPHOCTH,
[POBOANTH YUCIOBBIC IKCIEPUMEHTHI, BBIIBHIATh U
00OCHOBBIBATH TUIIOTE3bI.

DopMyIUPOBATH OMPEACICHHSI ISITUTENS U KPATHOTO,
HanOOJIBIIIEr0 OOIEro AEIUTENT W HAWMEHBIIETO
00IL[Ero KpaTHOro, MPOCTOTO W COCTABHOTO YHCET;
MCIIONIb30BATh ATH TIOHSATHUS [TPU PEIICHUH 33]1a4.
[IpyMeHATh aJTOPUTMBI BBIUUCICHUS HAMOOJBIICTO
0O0IIIEro ENUTEIN ¥ HAMMEHBIIIETO OOIIero KpaTHOTO
IMBYX YHCEJ, AITOPUTM PA3JI0KECHUS YHCIIa Ha IPOCTHIC
MHOXKHUTEH. MccaenoBars yCIoBus ASTUMOCTH Ha 4 U
6. Hccnenosatb, o0Cyxnatb, (OpMyIHUpOBaTH U
O6OCHOBI)IBaTI) BbIBO/] (0] 4ETHOCTH CYMMBI,
MPOU3BEACHUS: [BYX YETHBIX YHCEI, IBYX HEUETHBIX
urcie, 4€THOrO W HeyéTHOro 4mcen. MccnemoBath
CBOMCTBA IETUMOCTH CyMMbI ¥ IIPOU3BEACHHS YHCEIL.
[MpuBoaWTH,  OpPUMEPHl  4YHCET C  3aJaHHBIMHU
CBOMCTBaAMH, pACIIO3HABATh BEPHbIE UM HEBEPHBIC
IYTBEp)K/ACHHUS O CBOMCTBaX 4YHCEN, ONpPOBEPrath
IHEBCPHBIC YTBCPIKIACHHUA C TOMOUIBIO KOHTPIPHUMEPOB.
KoHCTpyHpOBaTh MaTEeMAaTHYECKUC TMPEAJIOKCHUS C
[TOMOINBI0 CBSI30K «H», «HWIH», «ECIH..., TO...».
IPemate TEKCTOBBLIE 3aJa4y, BKIHOYAKOMOIUC IIOHATHSA
IMeTMMOCTH, apu(hMETHICCKUM crocobomM,
MCIIOIb30BaTh Mepebop BCeX BO3SMOKHBIX BAPUAHTOB.
MomenupoBarh XOJ PpEIICHUsS 33aJa4d C IOMOIIBIO
[PUCYHKa, CXEMbI, TaOJIHIBI.

[MpuBoauTh, pa3dbHUpaTh, OILECHUBATH pa3IUYHBIC
[PELICHUSI, 3alMCH PEIICHHH TEeKCTOBBIX  3aj1ad.
Kputuueckr OILCHUBATh TOJYYCHHBIA pE3yJIbTaT,
HaXOIUTh OHII/I6KI/I, OCYIIECTBJIATL CaAMOKOHTPOJIb,
[POBEPsisi OTBET HA COOTBETCTBHE YCIOBHUIO

'YcrHbIN ompoc
[TrcbMeHHBIH
KOHTPOJIb

YeTHBIH  ompoc
[InchMEHHBIN
KOHTPOJIb

[IrnceMeHHBIH
KOHTPOJIb

[IpakTuueckas
[paboTa

CaMOOIIEHKA ¢
HCIIOJIb30BAHUEM
«O11€eHOYHOT O
lcTa»

KoHTpoabHast
[pabota Nel

Pazpnen 2. Harasignas reomerpus. [Ipsimbie Ha nitockoctu (7 yacoB)

2.1.

[MepnenauKynsipHBIE MPSIMBIE

https://education.

2 yandex.ru/

https://uchi.ru/

Pacrio3HaBaTh Ha YepTekax, pHUCYHKax cilydau
B3aMMHOTO PacIoIoKEeHUS JIBYX HPSMBIX.
M300paxkaTb ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
Ha HEJIMHOBAaHHOW W  Kier4aTtod Oymare JBe

'YcTHBIH onpoc

IPemmrenne 3agad ¢
CoJIepKAHUEM

IKpaeBEA4ECKOIo
IKOMIIOHCHTA
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MepeceKaroIlnuecss IpsiMble, JABE  IapayeibHbIC
MPSMBIC, CTPOUTH MPSIM NEPICHANKYIISPHYIO TaHHOM.

[MpuBoauTH TIPUMEPBI HapauIeIbHOCTH 4y e TrEIi ompoc
2.2, [MapamiensHsie npsMbie NCPTCHIMKYIAPHOCTH  MPAMBIX B MPOCTPAHCTBE. 1 paKTHYeCKas
PacrozHaBaTh B MHOTOYTONBHHKAX |6 v
MEPHEHANKYISPHBIE W TapauIeIbHBIE CTOPOHBI.
M300pakaTh MHOTOYTOJIBHHKH C TapauIeIbHBIMH,
MepHEeHANKYISIPHBIMH CTOPOHAMH.
PaccTostHue Mexay OByMsl TOUKaMH, Haxonts paCCTVO’IHHe MEXKIY ABYMS Tqu"}’MH’ OTV crHbIit ompoc
23. loT ToukM 10 MpAMON, JuTHHA [TOYUKH 10 NPSIMOMH, JUIMHY IIYTH Ha KBAAPATHOH CETKC, [Ty cp MeHHbIH
MapIIpyTa HA KBa/PATHON CeTKe B TOM YHCJIE HCIOJIb3Ys HU(PPOBBIE PECYPCHI, KOHTPOITE
Pasnen 3. Ipo6u (40 yacoB)
OObIKHOBEHHass Jpo0Ob, OCHOBHOE CpaBHHBATb M YIIOPAAOUMBATL JPOOH, BHIGHPATH YcTHBIE  ompoc
3.1. CBoﬁCTUBo JIpoOu,  COKpalleHHE Ccr10c06 cpaBHEHHs APOOEiL. [TuchbMEHHBIN
Jipodeit TMpencraBnsath  jgecATHYHble  ApobM B Buge [KOHTPOIL
OOBIKHOBCHHBIX JPOOCH M OOBIKHOBEHHBIC B BHIC \Verhpii  ompoc
3.2. CpaBHfHHe - yIopAnodnBaHue ITeCSITHYHBIX, HCTIONIb30BATh SKBUBAJICHTHBIC [[TyicpMeHHbIIH
npobeii MpeACTaBICHUS APOOHBIX YHCEN MPU UX CPaBHEHMH, KOHTPOJIb
TIPY BBIYUCIICHUSX.
Mcmons30BaTh JECATHIHbIC nIpobu IPH [YeTHBIE — Ompoc
33 [(AecATHHBIE ApobH 1 MeTpHUeCKas NpeoGpaoBaHu BENHYMH B METPHUECKOH CHCTEME [TpaxTiyeckas
cucrema mMep viep. patora
- https://education. IBBITTOJIHATD apudmeTnyeckre JNIEUCTBUS c - Penenne 3agad C
\ApudmeTnueckne — JSHCTBHSA  C andex.ru/ OOBIKHOBEHHBIMH ¥ JIECSITUYHBIMH  JAPOOSMHU. [YCTHBIH  OMpPOC [cOllepKaHHEM
3.4. |0OBIKHOBEHHBIMH MW AECSITHYHBIMH Ktt . //' hi.ru/ BbIuMCIATh 3HAaYeHUS BBIPKEHHH, cojaepxauux [[[ucbMeHHbIH KpaeBeI4eCKOro
Ipo6siMu pS-fiuchi.ru OOBIKHOBEHHBIE M JECATHYHBIC IPOOH, BBIIOJIHSATH [KOHTPOJIb KOMITOHEHTA
mpeoOpasoBaHus  apoOeit,  BeIOMpaTh  CcmocoO,
3.5. FOHTpofI’Ha’I pabora mo  Teme MPUMEHSATH CBOWCTBA apr(PMETHIECKUX ACHCTBUI 11 KonTponbHas
Apobu [palMOHAIM3aluH BEIYMCICHHUH. pabora Ne2
CocTaByATE OTHOWIEHHS W TIPOTIOPIHMH, HAXOMUTD [\ o rpprif ompoc
3.6. |OTHomenue OTHOMICHHE BENIMYUH, JIENUTh BETUUUHY B JAHHOM [[Thaxryyeckas
OTHOILICHHH. pabota
HaxoauTh 3KCIEPUMEHTAIBHBIM IIyTEM OTHOILLEHUE
IUTMHBL OKPY’KHOCTH K eé nuameTpy. [YCTHBII  ompoc
3.7. [leneHue B JaHHOM OTHOIICHUN MurepnpetupoBarh  MaciiTab Kak  oTHOIeHHe [[I[ncbMeHHbIH
BEIMYMH, HAXOJWTh MaciuTald IUIaHa, KapThl U [KOHTPOJIb
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CHMMGT‘pHGﬁ, HCHOJIb3Ys SKCIICPUMCHT, Ha6.]'IIO)_IGHI/I€,
IMOACJIMPOBAHUC. O60CHOBLIBaTB, OIpoBEeprartb C

BBIUUCIIATH  PACCTOSIHUSA, MCHOJIB3yd  MaciTal.
[IpakTHueckas
3.8.  |Macurra6, nporopuus OOBSICHSITE, 4YTO TAKOE MpPOIEHT, YyHOTpeOsaTh [L1P
0OOPOTHI PEUIH CO CIIOBOM IIPOLICHT. pabora
BrIpa)xaTh IIPOLIEHTHI B APOOSX ¥ APOOH B POLICHTAX,
OTHOILIEHHE IBYX BEJINYHH B IIPOLEHTAX. 'Y cTHBII ompoc
3.9. [[lomsTHE mpoIeHTa BBIYUCIATE OPOLEHT OT YHUCJIA M YUCIO MO €ro [[luchMeHHBIN
[IPOLICHTY. KOHTPOJIb
OKpyryisiTh ~ ApoOM M TPOLEHTHI,  HAXOAUTH »
YeTHBIH  ompoc
Brruncnenue MpPOLCHTA oT HPI/IGHI/DKGHI/UI qHuCeII. Mpakrmaeckas
3.10. [BenMYMHBI U BEJUYUHBI IO €6 PemaTh 3a1a4u Ha 4acTH, MPOLEHTHI, TPOIIOPIMH, Ha ;60Ta
[IPOLIEHTY HaxXoXJIeHue ApoOu (TPOIEeHTa) OT BEIUYHHBI ulp
.. TectupoBaHue
BeTMYUHBI 1O €€ 1pobu (mpoIeHTy), ApoOu
(Tpo1ieHTa), KOTOPBIA COCTABIISIET OJIHA BEITUYMHA OT [V CTHBIIH ompoc
Pemenne TEKCTOBBIX 3azad, o .
3.11. NPYTOM. [IrcEMEHHBIN
cofeprKamux IpoOu U MPOIEHTHI
IpuBOAWTL, pPa30MpaTh, OLIEHWBATH  Pa3ITMYHBIE KOHTPOJIb
[PEIICHUsI, 3alMCH PEIIeHWH TEKCTOBBIX 3a/ad.
KonTponbHast pabota 1o Teme MzBnekats MHOPMALMIO 3 TAOIHI M THATPAMM, [KoHTpobHAS
"
3.12. "OtHowenwus, HPOIIOPIIHH, MHTEPIPETHPOBATh TAONWYHBIC NaHHBIC, OMPEICIATh pa6ota Ne3
n -
[TPOLIEHTBI Hanbosblilee W HaWMEHBLIEE W3 MNPEINCTABIEHHBIX
AHHBIX.
[MpakThyeckass pabora 1O TeMe !
o [IpakTHueckas
3.13. |"OTHouIEHHE JUTMHBI OKPYKHOCTH K aGota
e¢ nuametpy" P
Pa3nen 4. Harnsinnasi reomerpus. Cummerpus (6 yacon)
Pacrio3HaBaTh Ha depTeXkax M H300paKEHHSX,
n300pakaTb OT PpYKH, CTPOUTH C IIOMOIIBIO
11 OceBas cummerpus. lleHTpanbHas MHCTpYMEHTOB  ¢urypy  (OTpe3ok,  JOMaHyIo, N CTHEL OIDOC
' lcuMMeTpust TPEeyroJbHUK, MPSIMOYTOJBHUK, OKPYXHOCTb), P
CUMMETPUYHYIO TaHHOH OTHOCHTEIBHO HPSIMOH,
TOYKH.
. Haxoaute mnpuMepbl CUMMETPHHM B OKPYXKaroIIeM eIIeHHEe 3a7ad ¢
https://education. prMep p py
MUpE. CoZIepKaHUEM
yandex.ru/
https://uchi.ru/ MopaenupoBatb U3 Oymarm  1Be burypsl, KpaeBeI4ecKoro
’ ' CUMMETPUYHBIE OTHOCUTEJILHO IIPSIMOM; KOMIIOHEHTa
1o I KOHCTPYUPOBaTh TEOMETPUYECKHE KOH(DUIypalwuH, [VeTHBI — ompoc
2. TPOCHUE CUMMETPHYHBIX (UT o
OcTpocHHE ¢ erp (1) yp MCIIOJIB3Yyd CBOUCTBO CUMMETPHUH, B TOM YHUCIC CTCCTI/IpOBaHI/Ie
rmoMomplo  IMGPOBBIX  pecypcoB. Mccienosarh
CBOMCTBA  M3y4YEeHHBIX (UTYp, CBS3aHHBIE C
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13 IMpakTndyeckas pabora 1O TeMe 1 [OMOILIO KOHTPIPUMEPOB  YTBEPKACHUA O [TpakTHdyeckast
" |"OceBas cummerpust” cuMMeTpur Guryp [pabota
4.4. |CuMMmeTpus B IPOCTPAHCTBE 1 'Y cTHBII onpoc
Paspnen S. Boipa:xkenus ¢ OykBamu (10 yacos)
[MpumeHnenne OYKB [UIA 3aliCH Mcnonp30BaTh OYKBBEI Ui 00O3HAYCHUS YHCEIN, TIPU THChMeHHbIH
5.1. |MaTeMaTWYecKHMX BBIPAKCHUH | 2 Bampcl MaTeMaTH4eCKUX YTBEPKACHHH, COCTABIATH R——
MIPeAT0KEHIH OYKBEHHBIC BEIP)KCHHUS 110 YCIIOBHIO 3aJa4H.
ByYKBCHHBIC BHIPaKCHHS H YHCIOBBIC MccnenoBatsb HECJIOXKHBIE YHCIIOBBIC
0.2 2 3aKOHOMEPHOCTH, HCIONB30BATh  OYKBEI Tectuposanne
MOJICTAHOBKH P > Yy L ux
Banucu. v =
CTHBIH  OIpOC
5.3. bYKBEHHBIC PABCHCTBA, HAXOKICHHE Bpruucisares YUCJIIOBOC  3HAYCHHUEC OYKBEHHOT'O I
HEM3BECTHOTO KOMIIOHEHTA 3 . ; paKTiicCKas
https://education. [BeIpaskeHHs TIpM  3aJaHHBIX ~ 3HAYCHUAX  OYKB.|,.5
d / 3 ) paboTa Pemienne 3amay ¢
yandex.ru/ anuchBaTh (HOPMYJNBI: IIEpUMETpa U  IUIOMIAAN TecTUpOBaHHE S ——
https://uchi.ru/ MPSIMOYTOJbHUKA, KBAaApaTa; JUIMHBI OKPYKHOCTH,
KpaeBeaIecKOro
TUTOL[agN KPYTa; BBIMOJHATH BBIYMCICHHS 110 3THM
KOMITOHEHTa
(bopMmymam.
CocTaBnsTh (HOPMYIIBI, BBIPKAIOIINE 3aBUCHMOCTH
MEXAY BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHUE;
. KoHTpoabHast
5.4, |Dopmysi 3 fieHa, KOIUIECTBO, CTOMMOCTE; IPOH3BONHTENEHOCTE, | - "\ s
BpeMmsi, 0GBeM PabOThI; BBITONHSTE BEIYHCICHHS IO | N
bTUM popmytam.
Haxonutb HEU3BECTHBIN KOMIIOHEHT
aprPMEeTHYECKOTO IeHCTBUSI.
Paznen 6. Harasinnas reomerpusi. @urypol Ha miockoctu (14 yacoB)
8 https://education. . .
6.1. qupr:Xyrom’HHK’ TIPUMEPEI 1 P d / 300paxaTs Ha HEIMHOBAHHOM M KIETYaTOH Oymare ¢ |V crupIii ompoc
[ICTBIPEXYTOJIEHIKOB yandex.ru 1ICIIONIb30BAaHHEM 4epTEKHBIX MHCTPYMEHTOB
https://uchi.ru/ " P by
N UETBIPEXYTOJIBHUKY C 3aJaHHbIMM CBOMCTBAMM: C
[IpsIMOYrobHUK, KBaJIpaT: CBOMCTBA [IpaxTudeckas
6.2. . 2 MapaiieabHBIME, TEPHEHIUKYISIPHBIMU, PAaBHBIMU
CTOpPOH, YTIJIOB, AMArOHAIEH [pabota
CTOpOHaMH, TPSMBIMH yriiamMmu u Ip., Pemerme samad ¢
63 M3mepenne YTJIOB. Bunpr 2 PaBHOGE/PEHHBIIi TPEYrOIbHHK. T conepiKanmem
> IpeyroNbHUKOB TMpemmarate 1 00CYX)IaTh CrHOCOObI, anropuTMsl |+ CCTUPOBAHUC DACBETHECKOTO
MOCTPOCHHS. N7T— P
poc  [KOMIIOHEHTa
MccnenoBaTh, HCHONIB3YsI AKCIIEPUMEHT, HAOII0/ICHHE, .
6.4. |[lepumeTp MHOTOYroJbHUKA 2 N [MucpMeHHBbIH
MOJIEITMIPOBAHHE, CBOHCTBa TPAMOYTOJIbHHKA, | -
Y > KBazapara, pa30MBaTh HA TPEYTOJIbHUKH. - P
i nomazn Guryps! (OOOCHOBBIBATH, OIIpOBEPTaTh c oMo |- CCTMPOBAHMC
6.6. DopMmynbpl nepuMerpa U IUIOLIAnu 2 KOHTPIPHMEPOB yTBEPXKIACHHS O MPSIMOYTOIbHHKE, IIpakTuueckas
IDAMOYIOIEHUKA [paboTa
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67 [puGImKEHHOE M3MepeHHe 1 KBazpare, paclio3HaBaThb BEpPHbIE W  HEBEPHBIC " .
g, BeDsK TCHISL CTHBIN 0npoc
ruromany Guryp YTBEPKI
- 5 M3MepsTh ¥ CTPOUTH C IOMOIIIBIO TPAHCIIOPTUPA YTIIB, -
6.8. |, IJIJaKTquCKaH E’a oTa Mo TeMe 1 B TOM 4YHCIIE B MHOTOYI'OJIbHUKE, CPABHUBAThH YTJIbI, %aKmquKa’I
Jlomab Kpyra PACTIO3HABATH OCTPHIE, NIPAMBIC, TYIbIE, Pa3BEPHyTHIE Poo0Ta
’I'<0HTp0HBHaH pabota 1mo Teme yrasl. PacmosnaBath, M300pa)kaTh OCTPOYTOJBHBIM, KoHTpombHas
6.9. Bripaxenuss ¢ OykBamu. Ourypsi 1 MPSIMOYTOJBHBIA, TYHNOYTONBHBIN, paBHOOCIPECHHBIN, paGota Nes
Ha T1ocKocTh" [PABHOCTOPOHHHU TPCYTOJIbHUKH.
Pasnea 7. IlonoxuTesibHbIe M OTPULATEIbHBIE Yncaa (50 yacoB)
'YcTHBIN Oonpoc
7.1. |lembie uncna 4 [TrcbMeHHBIH
KOHTPOJIb
'YcTHBIN onpoc
Monyns ymcia, TreoMeTpudecKas P
7.2. HHTeyH J— 1\’/10L[ 1 6 [TrchEMEHHBIN
pIp Y KOHTPOJIb
'YcTHBIN onpoc
7.3. [HucmoBbie MPOMEKYTKH 2 [TrucbMeHHBIIH
[IpuBOMTE IPUMEPBI MCIIONB30BAHUS B PEANbHOM [KoHTpOIH
PKU3HH TIOJIOKMTCIBHBIX M OTPULATENBHBIX YHCEIL. |V oTHEIH 0mpoc
7 4 [LIOTOKUTENBHBIE M OTPULATENbHDIE 3 N300pakaTh 1eJble YHCHIA, TOJOKUTENBHBIE M [TychMeHHBIH
e OTpHUATENbHBIE THCIIA TOUKAMH Ha YUCIIOBOH MPAMOH, [konTpors
FCTIONB3OBAT MCIOBYIO NMPAMYIO JULi CPABHEHHA [y oo o
MHCEIT. .
CpaBHEHHE  TOJIOKUTEIbHBIX U ) . ITucoMeHHBIN Peurenne 3amad ¢
7.5. oTpUIATeTBHbIX dHCET 6 https://education. [[IpuMeHsTh mpaBuiia CPaBHEHUs, YIOPSIOYUBATH A R —
yandex.ru/ Lenple  YMClia;  HAXOAUTh  MOJYJIb  YHCIA. P
) . TecTupoBanue KpaeBeI4ecKoro
https://uchi.ru/ DopmynupoBath npaBuiia BBIYKCIICHHS c ~
'YcTHBIH onpoc KOMITOHCHTa
A . [OJOKHISILHEIMA M OTPHLATENBHEIMH THCIAMH, | .
- 6 pumernueckue  Jefictsus - C 19 HAXOMWTb  3HAYCHHS  YHMCIOBBIX  BBIpAKCHHI, [ <P MCHHEIH
R e COlepKAIMX JCHCTBUS C  TONOXKUTENBHBIMH M ?IOHTPOJH’
OTpHIATEILHBIMH YHCIIAMA T —— p6a1<T1/meCKa51
IIpuMeHATh CBOMCTBA CIIOKEHUS M YMHOXKCHMS AJIS pabota
KonTponbHas pabota 10 TeMe MpeoOpa3oBaHusi CyMM U IPOU3BEIEHUI KoHTponbHas
7.7. [TlonoxxuTtensHbIC u 1 aGota No6
OTpHUIaTeNIbHEBIE Yucia” P -
'YcTHBIN onpoc
7.8. [PeuieHue TEKCTOBBIX 3a7a4 8 [TrceMeEHHBIN
KOHTPOJIb
2 9 KontponpHass pabora 1mo TeMe 1 KouTponpHas
" "Pemenwue 3amaq" [paboTa Ne7
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Paspea 8. IlpeacraBiienne JaHHbIX (6 4acoB)

51 [IpssmoyroabHas cucrema 1 [IpakTuueckas
"™ |KOOp/JMHAT Ha IIOCKOCTH OOBSICHATD u WLTIOCTPUPOBATH TOHATHE |haGoTa
MPSIMOYTOJIBHOW CHCTEMBI KOOPAMHAT Ha IUIOCKOCTH,
" MCIIONB30BaTh ~ TEPMHMHOJIOTHIO;  CTPOUTH  Ha
8.2. g)OpHHHaTH TOUKH Ha TIIOCKOCTH, 1 KOOPJAMHATHOW IUIOCKOCTH TOYKM M (QUIYpbl MO [VCTHBIH Ompoc
a0cmycca U opanHaTa
. . BaJaHHBIM KOOpAWHATAM, HAXOAWUTh KOOPIMHATHI Pemenne 3amau c
https://education. P ’ P
5.3 CronGuarsie u KPYTOBBIE 1 yandex.ru/ E{O%K' . Vst ompoc CONEPIKAHUEM
9. . WTaTh CTONOYATBIE M KPYTOBBIE AWMArpamMMbl; KpaeBeAIeCKOTO
JHarpaMMel https://uchi.ru/ py JIIArpaMMBI, Pacael
MHTEPIIPETHPOBATh JAAHHBIC; CTPOUTH CTOJIOYATHIC KOMITOHEHTa
IMpakTndyeckas paboTra 1O TeMe [IpakTuueckas
8.4. |, \ 1 MUarpaMmsl.
[MocTnoeHue nuarnamm pabota
Mcnonb3oBaTh HMHGOPMAIHMIO, TPEICTABICHHYIO B
IPemenue TEKCTOBBIX 3aaad4,
rabauuax, Ha auarpamMmax JUlsl peleHUs] TeKCTOBBIX .
cozlepKaIIX JTaHHBIE, . [MuceMeHHBIH
8.5. 2 3aja4 U 3a/1a4 U3 peanbHOMN KU3HU
MpeACTaBICHHbIE B TabMMLAX W Ha orpoc
ImarpaMmmax
Pa3zgen 9. Harnsinnasi reomerpusi. @urypsl B npocTpaHcTBe (9 yacoB)
. Pacmo3HaBaTh Ha uepTekKax, PUCYHKAX, OMHUCHIBATH
IIpssMOYrobHBIIA Napalelenumes,
MTIpaMy TPU3M WIINH KOHyC, IIa .
0.1. |kyO, npusma, nHpamuua, KOHYC, 2 pamuiy, prsMy, 1L AP ye, Py erHbiii orpoc
n300pakaTh MX OT PYKH, MOJICIHPOBaTh M3 Oymaru,
LIMITHHAD, mIap U cpepa
TUTACTUIINHA, TIPOBOJIOKK U Ap. IIpuBOIUTE mpUMEpHI
9.2 M300paskeHre TPOCTPAHCTBEHHBIX 2 OGBEKTOB OKPYXKAIOWIET0 MHPa, UMCIOLMX (HOPMBI [MpakTrdeckas
““ puryp HA3BAaHHBIX Tel. VICmome30BaTh  TEPMUHOIOTHUIO: naGoTa
BEpIINHA, pebpo, TpaHb, OCHOBAaHHE, BBICOTA, PAANYC
. . . P » Peop > PaHb, ’ » pazy Periennie 3amad ¢
HpHMepH pa3BEpPTOK https//ed ucation. u JUaMeTp, pa3BEepTKa. conepranmem
0.3. MHOTOTPAHHHUKOB, HUIHHPA u 1 yandex.ru/ M3ydaTb, HWCMONB3YysSd SKCHEPUMEHT, HaOJIIOICHUE, [V CTHBIH ompoc KpacBeIuecKOro
https://uchi.ru/ M3MEpeHne,  MOJCIUPOBAHHE, B TOM  YHCIIE
Komyca P P ’ ISP o KOMIIOHEHTa
KOMITBIOTEPHOE, M OIMCHIBATH CBOWCTBA Ha3BaHHBIX
IMpakTnyeckas pabora MmO TeMe :
" p p € Tell, BBIABIATH CXOACTBA M PASNMHUMAl  MEKAY ITnairyyeckas
9.4. Cosnanne MOZJCICH 1 MApaMHUION ¥ IPU3MOH; MEXKIY IIHIIMHAPOM, KOHYCOM pa6ora
POCTPAHCTBEHHBIX puryp" 151 apoM. Pacno3naBaTth Pa3BEPTKU
.. Mapajulenenunesa, Kyba, IMpHU3MBIL, NHUPAMHIBI
[TonsiTne 00bEMa; € IUHUIIBI P Aa, yoa, P ’ P AL, o
9.5. 1 KOHYycCa, IIIINHIPA; KOHCTPYHUPOBATh JaHHbBIE Tesa U3 Y CTHBIN onpoc

M3MepeHus 00bEMa

a3BEPTOK, CO3/IaBATh X MOJICIIH.
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Co3aBaTh MOJENN TNPOCTPAHCTBEHHBIX (QUIyp (M3
Oymaru, IIpOBOJIOKH, IIACTHIIMHA U 11p.) M3mepsaTs Ha
MOZENAX: IUIMHBI p&Oep MHOTOTPaHHHKOB, THAMETP

O0BEM IPSIMOYTOJIBHOTO mapa. BerBoguts opmyiry 00bEMa IPSIMOYTOJIBHOTO I .
.. [[TuceMeHHbIH
0.6. [mapamrenenunena, kyb6a, Gopmyib 2 mapasenendnena. Beraucars no gopmynam: o0bEM oIPOC
00BEMa MIPSIMOYTOJIBHOTO rapajuieNenumnesa, Ky0a; P
MCIIONB30BAaTh ~ COWHHUIBI ~ HM3MEpeHHs  00béMa;
BBEIYMCIIATE OOBEMBI TEJ, COCTABJIECHHBIX W3 KyOOB,
MapaJuleNieNUIe/IoB; pemars 33/a4d C peajbHbIMU
Pa3gen 10. IToBTropenne, 06001eHue, cuctemaTuzanus (20 yacon)
[ToBTOpEeHNE OCHOBHBIX MOHATHH M BbMMuCIAT, 3HAYCHHUS BBIPAXCHUH, COAEpIKaIInx Vet ompoc
METOIOB KYpCOB 5 W 6 KiaccoB HaTypaJbHbIE eJble HOJIOKUTENbHbBIE u .
10.1. A yp ’ 16 yp ’ 1 > [MuchrMEeHHBIN
0000IeHne ©  CHCTEeMaTH3aIusd OTpHUILATENILHBIC YUCIIa, OOBIKHOBEHHBIE U JIECSTHYHbIC A—
BHAHUM MpoOK,  BBHINOJHITH NpeoOpa3oBaHUsT 4YUCET U
BBIpAXKEHUH.
Be1OupaTh Ccroco® CpaBHEHUsS 4YHUCEN, BBIYHUCICHUH, [
. OHTPOJIbHAA Pemienne 3amad ¢
10.2. [iToroBasi KOHTpOJbHAs paboTa 1 https://education. [mpUMeHATH CBOMCTBA apU(PMETHICCKHUX ACHCTBHI IS paGota Ne§ cone )KaHI/IeMH
yandex.ru/ [pAlIMOHAITU3AINY BEIYHCICHHUIA. p
. . N KpaeBeaIecKOro
https://uchi.ru/ PemiaTh 3a7a4d W3 peaTbHOM JKU3HH, NPUMEHSTH
KOMITOHEHTA
MaTeMaTHYecKHe 3HAHWS JUId peIleHHs 3a7ad |3
[ToBTOpEeHN HOBHBIX MOHATUH U N
OBTOPCHHE OCHO ° APYTIX HPEAMETOB. 'YcTHBIH onpoc
10,3, [MCTOAOB KypcoB 5 u 6 Kxmaccos, 3 PemaTe 3amauM pasHBIMH CHOCOOAMH, CPABHHMBAT, [[[ychpMeHHbI
o0o0Iense M CHCTEMATH3ALMs BBIOMPATH CIIOCOOBI PEIICHUS 3aJauH. KOHTPOITD
SHAHNH OcymecTBIATH CaMOKOHTPOJIb BBIIOJIHAEMBIX
NENCTBUI U CAaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUN
O01Iee KOMIECTBO YacoB 10 IPorpaMmme 204
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Temaruyeckoe nmanHupoBanue. Anredopa 7 kiace

Tabmuma 3

Ne Kox-Bo PopmeI
L/ Tema pazaena qacoB 20P Buael gesareanbHoCTH TeKyIero HP20
KOHTPOJIsA
Paznea 1. Yuciaa u BpruuciaeHusi. PanuonaabHbie yucaa (25 4)
CucreMaTHU3UpOBATh M 000TaniaTh 3HaHUS 00
OOBIKHOBEHHBIX U IECATUIHBIX APOOSX.
CpaBHUBATh U YIOPSIOYUBATE APOOH,
1.1. |[ToHsTHE palMOHAILHOTO YKCIIA. 1 MpeoOpa3oBbIBast MPU HEOOXOTUMOCTH 'VCTHEIH ompoc
IMecsATUYHBIC APOOU B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B ICCITHYHBIC, B YACTHOCTH
B OCCKOHEYHYIO JACCATUYHYIO APOOB.
B [TpuMeHsATh pa3HOOOpPa3HbBIE CIIOCOOBI U
12, Aprdmeriieckue  IeiCTBHSA € 5 MPUEMBI BHIYMCICHUS 3HAYEHUH APOOHBIX  [[[PAKTHHUeECKas
[PAllMOHATBHBIMU YMCIIAMH. https://education. [BRIPOKEHHH, COEPIKAIMX OOBIKHOBEHHBIE 1 pabota
yandex.ru/ NecATHYHBIE POOU: 3aMEHSATh TIPH pemel:fe safat ¢
L3 CpasHenue, YTIOPSI0THBAHIE 5 ?tt[t))s_://r;)sh/.edu.ru H606XOILI/IMOC”1;I/I JECSITHYHYIO IPOOb ;’ICTHBIIZ 9Hp00 igi:ge;itih;m
3 D AIMOHATHHBIX THCET subject/16 O6I>IKHOB€I—£HOI/I 1 OOBIKHOBEHHYIO KO“HC;MCHHHH COMIIOHCHTA
IECSITHYHOIM, TPUBOIUTH BBIPAKEHUE K poJb
(dhopMme, HanboJIee yI0O0HOM JIsl BRIYUCIICHHMIA,
14 CreneHb c HaTypaJIbHbIM 5 MpeoOpPa3oBbIBAThH IPOOHBIC BBIPAKCHUS Ha  MichMenHbiit
mokazarenem. [YMHOXEHHE U JACJICHUE NECITUYHBIX TPOOCH |[KOHTPOIIb
K JICHCTBHSIM C ICJIBIMH YHCIIaMH.
[TpuBOIUTH YHCIIOBBIC U OYKBEHHbBIE
Periienne OCHOBHBIX 3aja4 Ha MPUMEPHI CTETICHH C HATYPabHBIM -
1.5. |1poOu, MPOIEHTHI W3 pearbHON 4 [MOKa3aTeJieM, OOBSICHSIS 3HAYCHHS b ;gffqecmﬂ
MPaKTHKH. OCHOBaHUS CTETICHU U ITOKA3aTelIs CTETICHH,
HAXOUTh 3HAUCHUS CTeMeHeH Bruaa a n (a —

50



https://education.yandex.ru/
https://education.yandex.ru/

1.6.

TTpusnaku JIETTUMOCTH,
[Pa3TOXKEHUs] Ha  MHOXHTEIH
HaTypadbHBIX YUCEIL.

imr000e palnoHaIbHOE YUCIIO, N —
HATypalbHOE YHCIIO).

[ToHuMAaTh CMBICT 3amKCH OOJIBIINX YUCET C
MOMOIIBIO IECATUYHBIX IpoOei 1 CTerneHeH
grcna 10, MpUMEHATh UX B peajbHbBIX
CUTyaLusX.

[IpuMeHsTh NpU3HAKU JETUMOCTH,
[pa3I0XKeHHsI HA MHOXKHUTEIN HaTypalbHbIX
gHMCe.

Perrate 3a1aun Ha 9acTH, IPOLIEHTHI,
MPOTOPLIMH, HA HAXOXKICHUE TpoOH
(IpOLIEHTa) OT BEJIMYMHBI U BEJTMYMHEI 10 €€
Impo6u (TIporieHTy), Apodu (TIpoLeHTa),
KOTOPBIM COCTAaBIISIET OJTHA BEIMYMHA OT
pyroi.

[TpuBOIUTH, pa30MpaTh, OLICHUBATD
pa3JIn4HbIE PEIICHUS, 3alIUCH PELICHUH

1.7

Peanbuble 3aBucuMocTH. [Ipsimas
14 oOpatHas
MPONOPLUOHAIILHOCTH

€KCTOBBIX 3a/1a4.

Pacrio3HaBaTh U OOBSACHSTH, OUPAsICh Ha
oIpeesIeHNs, IPSMO IPONOPLHOHATBHBIE U
00paTHO POTOPIHOHATEHBIE 3aBHCUMOCTH

1.8

KonTponbHas pabota Ne 1

MeX1y BETMYMHAMU; IPUBOAUTH TPUMEPHI
9TUX 3aBUCUMOCTEHN U3 PEAIbHOTO MHpa, U3
IMpyrux y4eOHBIX MPEIMETOB.

Pemarp npakTHKO-OpUEHTUPOBAHHBIE
Bagadu Ha APOOH, IPOLEHTHI, IPIMYIO U
00paTHYIO IPONOPLHOHATIBHOCTH,
MPOTIOPIIIH

[IrceMeHHBIH
KOHTPOJIb

[IpakTuueckas
[paboTa

[TrnchpMeHHBIH
KOHTPOJIb
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Paznen 2. Anredpanydeckne BoipaxeHus (27 4)

BYKBGHHBIC BBIPAKCHHH.

2.1.  [lepemennsie. JlomycTumbie OBaneTs anrebpandecKoil TEPMUHOJIOTUEN | CTHBIH OIpoc
SHAaYCHUS IICPECMCHHBIX. 1 CUMBOJIMKOM, IPUMEHATH €€ B IIpoLiecce
OCBOCHHS Y4eOHOTO MaTepHara. 7 -
2.2.  (DOPMYJIBL. HaxouTh 3HaYeHHs GYKBEHHBIX BBIpaxkeHwmii | C H o OMPoc.
[IPY 3aIaHHBIX 3HAUYEHUSIX OYKB; BBITIOTHSITH
[MpeoOpazoBanne  OYKBEHHBIX
N 6ok BBEIYUCICHHS TIO (hopMyiaM. BEITONHATS A—
BBIPA)KEHHUM, PACKPBITHE CKO
2.3. P » packp [peoOpa3oBaHus IEJIOTO BEIPAKEHHS B
151 MIpUBEIACHUE MOT00OHBIX KOHTDPOJIb
MHOTOYJICH ITPUBEIECHUEM TTOT00HBIX
CllaracMblX.
ClIaraeMbIX, PACKPBITHEM CKOOOK.
CBoiicTBa CTerneHu c ) BBINONHATE YMHOKEHUE OJHOWICHA YcrHpiii - ompoc
2.4, https://education. ITrCHEMEHHBIIH
Ha MHOTOWIEH K MHOTO4JIE€HA HA MHOTOYJIEH, Pemrenne  3amau = ¢
HaTypaJbHbIM [OKA3aTEIEM. yandex.ru/ COHTDOE
https:/. /r.esh edur [IPUMCHATH (opMyIbI KBapaTa CyMMBI U P COJIEPKAHUEM
MHOTO4IEHBI. Cnoxenue, U /subject /16 / " |KBajapaTa pa3HOCTH. Mpaxtueckas KPaeBeAIECKOTo
2.5. [BBIYMTAHHC, YMHOXEHHE OcyIecTBIIATh PA3/IOKEHHE MHOTOWIEHOB a5y KOMITOHCHT
MHOT'OYJICHOB.. Ha MHOXXHUTEIH ITyTEM BEIHECEHHUS 32 CKOOKH
. 00IIEro MHOKHUTEJISI, IPUMEHEHUsI HOPMYJIBI
b 6. DopMyIbl COKpAILEHHOT O Pa3HOCTH KBajpaToB, (GOPMyJI COKPAILEHHOTO ITnceMeHHBII
[YMHOYKECHUS. YMHOKEHHS KOHTPOJIb
[MpumeHsTH TpeoOpa3oBaHue MHOTOUIICHOB
b 7 Pa3nokeHrue MHOIOYJIEHOB Ha I peIICHMS pa3JIMYHBIX 3aJ1a4 U3 HpaKTquCKaﬂ
MHO>KHATEINA MaTEMaTHUKH, CMEXHBIX IIPEAMETOB, U3 padora.
[PEaJIbHOM NMPAKTHUKHU.
3HaKOMHUTBCS C HCTOPUEH pa3BUTHS .
2.8. |Konrpombhas paGota Ne 2 MaTeMaTHKU [THCEMCHREI
KOHTPOJIb
Pasnen 3. YpaBHeHuUs1 M HepaBeHcTBa (20 4)
ps: ion. o o
'YpaBHEHUE, IpaBUIiIa hitps://education. - |peyiary, yupetinoe YPaBHEHUE C OHOU Pemenue  3ajas ¢
3.1. mpeoOpa3zoBaHUs ypaBHEHUS vandex.ru/ [epeMCHHOI, IPMMEHSIsl [PABHIIA [ICPEXONA  [VCTHBI ompoc | P KAHHEM
- peobp M J https://resh.edu.r p » 1P p pexon P KpaeBeI4eCKOro
[PABHOCUJIBHOCTh YPABHEHUI. u/subject/16/ OT UCXOJHOI'0 YPAaBHEHUS K PABHOCUIIBHOMY OMITOHEHTA

52



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

cMYy boree IMpOCTOTO0 BHUAA.

JInHeliHOe ypaBHEHUE C OJHOU [MpakTrHueckas
32, |mepemenHoii, pererie IIpoBepsTh, ABIAETCS TN KOHKPETHOE YHCIIO baGora.
VIMHEHUHBIX YPaBHEHUM. KHOpHeM YPaBHCHHA.
010UpaTh MPUMEPHI ap YHCE,
53 [PelIcHNE 3214 C IOMOLBIO PIBILIFOTIAXCSL pEIICHACM JIMHEMHOTO [pakTraeckas
ypaBHEHHil. [YPaBHEHUS C IByMsI IEPEMEHHBIMM. paGoTa
CTpOUTh B KOOPJAMHATHOH MIIOCKOCTH IpaduK
Tuneiisoe ypaBHerHwe ¢ ByMs IMTMHENHOT0 YpaBHEHHUS C ABYMS IMpakTi4eckas
3.4. [ICPCMCHHBIMH H €ro rpaduK [epEMEHHBIMU; TI0Jb3YACH IPadUKOM, pabora
) NPUBOIUTH TIPHMEpHI PElIeHHs YPaBHEHUs., || CCTHPOBaHUE
CHCTeMa JIByX THHEHHEIX Haonu/m) pelieHne CHCTeMbL IBYX
35. ypaHeHHii ¢ MBYMs ITMHEMHBIX YpaBHEHUH ¢ ABYMS IMpakTu4eckas
HepeMeHHBIMI TIEPEMEHHBIMU. pabora
CocCTaBIIATh U pelIaTh ypaBHEHUE WIH
36 KOHTpOJ‘[LHaﬂ pa60Ta No 4 CUCTEMY YpaBHCHUHU I10 YCIIOBUIO 3aJia4H, I TrucbMEHHBIN
MHTEPIPETHPOBATE B COOTBETCTBUU C KOHTPOJIb
Pa3nea 4. Koopaunarsl u rpadukn. @ynkuuu (24 4)
M300paxarh Ha KOOPAWHATHOMN MPSMOM
4.1.  [KoopauHaTa TOUYKM Ha OPAMOKH TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM 'Y cTHBIi onpoc
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIBI;
3aIMCBIBATh UX Ha alre0pandeckoM s3bIKe. Vermtii onpoc
4.2.  [UucioBBle MPOMEXYTKH. OTMeyarth B KOOPJAMHATHOM IIOCKOCTH TOUKH |1 cTHpOBaHHe
10 3a/JaHHBIM KOOpAMHATAM; CTPOUTH
13, PaccTrossnue  Mexny — AByms rpaQuKy HECIOXKHBIX 3aBUCHMOCTEH, [MpakTryeckas
TOYKAMU KOOPJAMHATHOM MPSIMOM. https://education. ~[BaA@HHBIX HOPMYIIAMH, B TOM YHCIIE € pabora
yandex.ru/ MOMOILBI0 TM(POBBIX JTabopaTopuil. Pemenue  3ajmas ¢
44 [IprMepnbl rpapuKoB, 3alaHHBIX https://resh.edu.r  [IpUMEHATH, U3y4aTh IIPEUMYILECTBA, [TnCEMEHHBIA Ii;jgg;igiﬁm
(bopmynamu. u/subject/16/ MHTEPIPETUPOBATH IpapUUECKHi CrIOCO0 KOHTPOI COMIIOHCHTA
Urenne rpadUKOB pealbHBIX IIpe/ICTaB/ICHHs M aHAIM3a Pa3sHooOpasHoii  |[IPaKTHIecKas
4.5, 3 ABHCHMOCTEIL. PKH3HEHHOW MH(pOPMAIIHH. pabota
OcBauBaTh MOHATHE (HYHKIMH, OBIIAJICBATh Tecruposanme
(OyHKLIIMOHANBHOW TEPMUHOJIOTHEH.
Mowstie  dymxumm.  Tpadmx PactiozHaBath HHHCP'IHYI? (1)vaKIII/IIO [MpakTryeckas
4.6. iy = kx + b, onuceiBaTh €€ CBOICTBA B [pabora.

¢ynkumu. CoiicTBa QPyHKIHHA.

3aBHCHUMOCTH OT 3HaueHUH K03 purmeHToB k
u b.
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Ctpouts rpaduku MTHHEHHON QYHKINH,

UlnHelHas GyHKIHS.
VR dbyHKIIIH Y =| X |. IMpakTu4eckas
4.7  [locrpoenue rpaduka JIMHEHHON
bymHKIHH Mcnonb30BaTh HUPPOBBIE PECYPCHI AT pabota
i mocTpoeHus TpadukoB PyHKIHUNA U U3yUeHHS
MX CBOMCTB. [MpakTryeckas
4.8  [Cpaduk pyHKIHU Y =] X | . b
IIprBOOUTH PUMEPHI TMHEHHBIX pabota
3aBHCHMOCTEN B peaJbHBIX MTpoLieccax U .
TIrceMeHHBIH
4.9  |[KorrposbHas padota Ne 5 SIBJIEHUAX
KOHTPOJIb
Paznen 5. IloBropenune. O6061enue 3Hanumii (6 1)
[ToBTOpEeHNE OCHOBHBIX MOHATUN
Br1OupaTh, IPUMEHSTH OLICHUBATH CIIOCOOBI
5.1. | MeTomoB Kypca 7 Kiacca, ., TectupoBanue
. CPaBHEHUS YHCE, BEIUHUCICHUH,
00001IIeHI e 3HAHHI . .
peoOpa3oBaHUN BEIPAKEHUH, PEILICHNS
YpaBHEHUH.
https://education. OCYHICCTBJUITI) CaMOKOHTPOJIb BBIITOJIHACMBIX Penienue 3a1a4 C
yandex.ru/ NEHCTBUN M CAMOIIPOBEPKY Pe3ynbTara ColepIKaHnEM
https://resh.edu.r  BeranciIeHui, IpeoOpa3oBaHmii, IOCTPOECHHIA. KpaeBeIuECKOTO
u/subject/16/ i [TucbMeHHBIH KOMITOHEHTA
5.6. [MToropas KOHTpoJbHAs paboTa J Pewwars 371841 U3 pealbHON JKU3HH, oo

MPUMEHSATh MaTEMATUICCKUE 3HAHUS TSI
[pEIICHNs 3a7a9 U3 IPYTUX TPEIMETOB.
Pemiath TEeKCTOBEIE 3a7a4d, CPABHUBATH,
BBIOMPATH CTIOCOOBI PEIICHUS 3aa9n
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Temaruyeckoe manuposanue. Ajnredopa 8 kiacc (0a30Bblil ypoBeHb)

Tabuia 4.

Ne
n/n

Tema pazgena

Koa-Bo
4acoB

20P

Buasl gesTeJIbHOCTH

DopmblI
TeKylIero
KOHTPOJIs

HP20O

[ToBrOpeHne kypca anredpsl 7
knacca. O0001menne 3HaHN

https://education.
yandex.ru/
https://resh.edu.r
u/subject/16/

[Ipeobpa3oBeIBaTh anrebpandecKue BHIPaKEHHS C
MOMOIIBI0 (POPMYNT COKpPAIEHHOTO YMHOXCHUS:
KBaJgpaT CyMMBl ¥ KBaJgpaT pa3sHOCTH JBYX
BBIp@KEHUI, Ky0 CyMMBI M KyO Pa3HOCTH IBYX
BBIpQXEHHUII,  pa3HOCTh  KBagpaTOB  JBYX
BBIPAKEHUI, MPOU3BECHUE PA3HOCTH U CYMMBI
JBYX BBIpaKCHHH, CyMMa M pa3HOCTh KyOOB IByX
BBIPaKCHUI. BemonuaTe Ppas3ioKeHue
MHOTOWIEHa Ha MHOXMHTEIU ITyTeM BBIHECCHUS
o0IIer0o MHOXHTEISI 3a CKOOKH, METOIOM
TPYIIHUPOBKH H JIP.

[IpuMeHATh TOHATHE W CBOWCTBAa CTENEHH C
HaTypaJbHBIM TTOKa3aTesieM AT IpeoOpa3oBaHus
BBIPAKEHUI.

BhINoNHATE pelieHue YpaBHEHUM U UX CUCTEM

IIncemenHbIH
KOHTPOJIb.
Bxongnas
KOHTPOJIbHAA
pabota

Pemenne  3agau C
cojiepyKaHuEeM
KpaeBeJueCKOro
KOMIIOHCHTA

Pa3zgen 1. AnreGpandeckue BeipaxkeHus. Anrebpandeckas apo6sb (15 acos)

11

PaHI/IOHaIII)HI)Ie BbIpAXKCHUSA

1.2

TO)KZ[GCTBGHHHG HpeO6paSOBaHI/I$[
palMOHAJIbHBIX BLIpa)KeHHP‘I

13

Anrebpandeckas 1pooOb

14

Honyctumbie 3HAYCHUS
MIEPEMEHHBIX B JIpOOHO-
PaIMOHATBFHBIX BBIPAKESHHSIX

https://education.

yandex.ru/
https://resh.edu.r

u/subject/16/

3anucrIBaTh anredpandeckue BBIpYKEHUSI.
HaxoauTh gomycTuMble 3HaUYEHUSI IEPEMEHHBIX B
JPOOHO-PAIMOHATBHBIX BBIPKEHUSX.
BEINMONMHATE YMCI0BBIE MOACTAHOBKH U BEIYUCIISITE
3HaYCHHE JApPOOH, B TOM YHCIEC C IOMOIIBIO
KaJbKyIATOPA. DopMyIupoBaTh OCHOBHOE
CBOWCTBO anreOpamdecKoi IpoOW W IPUMEHSTH
ero g mpeoOpa3oBaHus OpoOeil. BRIMONHATH
TOXKIECTBEHHBIC TPEOOPA30BAHUS PAIIMOHATHHBIX
BBIPA)KEHUH. Bremonnare eHCTBHS c
anreOpandecKuMu Apo0sIMH

YcTHbl onpoc.

ITnceMeHHBIH
KOHTPOJIb

YcTHbIH onpoc.

IIncemenHbIH
KOHTPOJIb

ITnceMeHHBIH
KOHTPOJIb

VYcTHBIi onpoc.

ITnceMeHHBIH
KOHTPOJIb

Pemenue  3agau C
coziepKaHuEM
KpaeBeueCKOro
KOMIIOHEHTA
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1.5

OcHOBHOE CBOMCTBO

anredpanveckoi 1poou

1.6

Croxenue, BBIYHUTAHHE
anredpandyeckux Apoodei

1.7

YMHOX€EHHE u
anredpandeckux Apoodei

JACIICHUC

1.8

Bo3Benenue anreOpandecKoi

ZIpOoOH B CTETICHD

YcTHbll onpoc.
[TuceMeHHBIH
KOHTPOJIb

YcTHbll onpoc.
[TuceMeHHBIH
KOHTPOJIb.
Kontponbnas
pabora Nel o
Teme «OCHOBHOE
CBOMICTBO
anreOpandeckoi
IIpooH.
CrnoxeHue,
BBIYMTAHUE
anreOpandecKux
Ipobei»

YcTHbll onpoc.
[TuceMeHHbIH
KOHTPOJb.
[IpakTnueckas
pabota

CamoorieHKa ¢
UCIIOJIb30BaHHEM
«O1eHO0YHOTO
JHCTa»
KounTponbHast
pabora Ne2 mo
Teme «JleicTBus ¢
anreOpandecKuM
U IPOOSIMI»

Pasznen

2. Uncna v BerunciieHus. CTeneHs ¢ HesbM mokasaresaeM (7 4acoB)

7.1

CreneHsb ¢ LIeJIBIM ITOKa3aTelIeM U €€
CBOMCTBaA

https://education.
yandex.ru/
https://resh.edu.r
u/subject/16/

(DOpMyJ'II/IpOBaTL OIIPCACIICHUE CTCICHU C LECJIbIM

II0Ka3aTCJIEM.

HpeﬂCTaBJ’IHTL 3aIUCh OOJBIINX U MaJbIX YHCEI B

CTaHJAAapTHOM  BHUJEC. CpaBHI/IBaTB qyucia

u

[IpakTuueckas
pabora

Pemenne  3amau
cojiepKaHuEeM
KpaeBeJuecKoro
KOMIIOHEHTa

C
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. BEIMYUHBI, 3alMCAHHBIE C HCHOJb30BAHUEM |[[pchMEHHBIH
7.2 |CraHgapTHbIi BUA 4uCTIa crenenu 10. onpoc
Vcronb30BaTh 3aIich YHACET B CTAHAAPTHOM BHIC
TSt BBIPKCHHUS pa3MepoB OOBEKTOB,
IUTUTENIBHOCTH MIPOLIECCOB B OKPY)KAIOLIEM MHpE.
®opMynupoBaTh, 3alUCHIBATh B CUMBOJIMYECKON
Q)OpMC 1 WIUTIOCTPUPOBATH TPUMEPaAMU CBOMCTBA KOH’I‘I)O_]‘[])Haﬂ
Pa3mepsl 00BEKTOB OKpPYIKAOIIETO CTEITCHU C LEJIBIM MMOKA3aTEIIEM. pabora Ne3 mo
7.3 |Mupa, IIUTEIBHOCTH MPOLIECCOB B IpumeHsTH CBOUCTBa CTCIICHU as -teme «CteneHu ¢
OKpY’KaloIeM MHpe npeoOpa3oBaHUs  BBIDAKEHHH,  COAEPKALIMX |ejbim
CTEMEHH C LENbIM [OKa3aTeneM. BBIMONHITH |okasaTeaem»
JCUCTBHSL €  4YHCIaMH, 3aldCaHHBIMH B
CTaHIapTHOM BuAe (YMHOXEHHE, JIelieHue,
BO3BE/ICHHE B CTCITICHD)
Pa3gen 3. YpaBHeHuUs u HepaBEeHCTBA: HepaBeHCTBA (12 gacoB)
UucnoBble HEPaBEHCTBA .
2.1 . YcTHBIH onpoc
CBOIiCTBa YNCIIOBBIX HEPABEHCTB
o . VYerHpiii  ompoc.
2.2  |[oxa3arenbCTBO HEPABEHCTB OpMYTPOBATH CBOMCTBA HHUCTOBRIX | [Ty cp MenHbIi
HEPaBeHCTB, WLTIOCTPUPOBATH ux R | orTpOTH
KOOPAWHATHON HPSIMOH, JIOKa3bIBaTh
HepagenctBo c MIepEMEHHOM. anrebpanvecky. Ouenusath 3HA4YCHUA |YcTHBIA — OmpocC.
2.3 |Ctporue u HECTpPOTHE HEPABESHCTRA. BBIP@)KCHHS, HCTIOJIb3Ys HepaBeHCTBA. [IpUMEHATH |[TuchmeHHblit
YHCIIOBbIE MPOMEKYTKH https://education. |cBoiicTBa HEPaBEHCTB B XOJA€ DPEWIEHHMS 3a1a4. [KOHTPOJb Pemere  samau o
yandex.ru/ OmpesenaTh  pPaBHOCHIBHBIE  HEPABEHCTBA. A
CrioxeHHe U yMHOXXEHUE YHCIOBBIX ; N coJIepIKaHuEM
https://resh.edu.r  |[IpuBomuTs TpPHUMEPHI pEIICHUI HEPABEHCTB.
HepaBeHCTB. OLICHUBaHUE 3HAUCHUS . o .. |IIpakTHyeckast KpaeBe4eCKOro
2.4 u/subject/16/ Pemate nHMHEWHBIE HEPAaBEHCTBA C  OJHOM
BeIp@XeHUs. [IOHSATHE O perieHuu . . pabota KOMITOHEHTa
. . HEePEeMEHHOW, CHUCTEMBbI JIMHEHHBIX HEPaBEHCTB,
HEpaBEHCTBa C OJ{HO NepeMEHHO . .,
_ U300pakaTh pEIIeHWE Ha YHCIOBOW MPSIMOH,
MmuoxecTBo PCIICHHH JIOKa3bIBaTh HEPABEHCTBA. PellaTh TEKCTOBHIE
25 |HEPaBEHCTEA. PasrocuibHbIE 3a/[aul C TIOMOUIBIO JIMHEHHBIX HEPABEHCTB C |TecTupoBaHUe
HCPaBCHCTBA. Hepasencrao- onHOM mepemenHoi. MccnenoBarhk JMHENHOE
CIACNCTBUEC HEPABEHCTBO C OJIHOM MEPEMEHHOM C TAPAMETPOM.
JluHeiiHOE HEpPaBEeHCTBO C OJHOH
26 [IEPEMEHHON U MHOXECTBO €r0 IIuceMeHHbIH
' pemenuii. Pemenune  nHHENHHBIX KOHTPOJIb

HEpPaBEHCTB C OJJHOM MEepEeMEHHOI
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27 CucTteMbl JTHHEHHBIX HEPABEHCTB C [IpakTuueckas
' OJTHOY TIepeMEeHHOU pabora.
KonTponbHas
Pemrenne TEKCTOBBIX 3aJad  C
. padora Ne4 mo
2.8 |mOMOIIBIO JIMHEHHBIX HEPABEHCTB C Tene
OJIHOH NepeMEHHOU
«HepaBeHcTBa»
Pa3znen 4. Uncna v BRIYKCIICHHS: KBapaTHbIe KopHH (13 yacoB)
KBanpatHbie KOPHHU. DopMyTHUpOBaTh  ONpEIENICHHEe  KBaIpaTHOTO
3.1 |ApupmeTHuecKuii KBaJpaTHBIN KOpHS U3 4YMCIIa, apu(METHIECKOTO KBaJPAaTHOTIO |V CTHHIH onpoc
KOpEHb U €ro CBOMCTBa KopHsA. [IpUMEHATH Omepanuio  U3BJICUCHHSA
KBaJIpaTHOTO KOPHS W3 YHCNA, UCIONB3YS IpH
[onaTHe MPpaUOHANTEHOTO YHCTA. Heob6X0IUMOCTH KaJIbKyJISTOP. OrenuBaTh | Y CTHBIH  ompoc.
3.2 |defictBus ¢ HpparOHATEHBIMU KBAJAPATHbIC KOPHM LENBIMH  YHCIAMH U [MucbMeHHBIH
quciaaMu JECITUYHBIMH Jpo0sMu. CpaBHUBATH u |KOHTPOJIb
YIOPSI0YHBATH palMoHaIbHEIC u v .
33 CBoiicTBa NEeUCTBUI C HppanroOHaJIbHBIC qyucla, 3allMCaHHBIC C HCTHHH ompoc.

’ HppanoHaJIbHBIMH YHCIIaMH NIOMOIIBIO  KBaJAPATHBIX KOpHeﬁ. Bremonuats p6aKTquCKaﬂ
https://feducation. |omeparuu ¢  HUPPAUOHATIBHBIMH  YHUCIAMHU. paboTa Pemenne 3amau ¢
yandex.ru/ HccnenosaTh ypaBHEHHE X°= 4, HAXOJUTh TOUHbIE IpaxrHaeckas COJIepKAaHUEM

3.4 Cpasnenue UPpAaUOHATIBHBIX https://resh.edu.r |u npubmKEHHBIC 3HaUYeHUS KOpHEi npu a > 0. pabora KpaeBea4ecKoro

’ Yyycel u/subject/16/ HccnenosaTh CBOiCTBA KBaJpaTHBIX KOpHEH, ’ KOMITOHEHTA

TectupoBanue
TIPOBOIS YHCIIOBBIE 9KCIICPUMECHTHI c
. HCTIONB30BaHUEM KAIBKYISATOpa (KOMITBIOTEPA). .
MHoxecTBO JECUCTBUTENIbHBIX . VYerHeiit  ompoc.
Jloka3biBaTh CBOIiCTBa apudMeTHIECKUX
3.5 |umcen. IIpencrapnenus o .. IpakTudeckas
KBaJIpaTHBIX ~ KOpHEH; Uil  TpeoOpazoBaHUs
PaCHIUPEHUSIX YUCITIOBBIX MHOXKECTB N pabora
BBIPAKCHHA. BrInoaHaTs npeoOpa3oBaHUs
BBIPOKCHHUM, COMACPKAIINX KBAAPATHBIC KOPHH.
Hormycrimsie SHa1CHUA Bripaxate nepemenssle u3 hopmyi. Beraucnars
3 |MCPCMCHHBIX B BBIDDXCHIIX, 3HAYCHHUS BBIPAXKEHUH, COIEpKAIINX KBaJIPATHBIC Tectuposanne
COnEpIKaINX apupmeTHIecKue KOpHHM,  HCIOJB3YsS  IpH  HEOOXOJMMOCTH

KBaJIpaTHBIC KOPHU

KaJIbKYJIATOP. Hcnons3oBaTh B X0A€ peuIeHus
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3a1a4 dJIEMCHTAPHEIC NIPE/ICTABIICHHS, CBA3AHHBIC |[[pakTruecKas
C TpHOMMKEHHBIMH  3HAYCHHUSMH  BEJHYIHH. paGora.
TO)KHeCTBevHHHe npeodpasoBaHus 3HAKOMHTBCS C MCTOPHEH Pa3BUTHA MaTeMaTHKH |KoHTpombHas
BBIpAKEHHUI coJlepIKaImMX
3.7 P ’ Fieparit 3 pabora No5 mo
apudMeTHIeCcKIe KBaJpaTHBIC Tene
KOPHHU "
«KBagpatHslii
KOPCHBY
Pa3znen 5. YpaBHeHus 1 HepaBeHCTBA: KBaApaTHbie ypaBHeHuUs (13 yacoB)
Kpanpatnoe ypaBuenue. ®opmyia .
41 KO f{gﬁ KBa, };I;Horo aBHeIfI/ISIy 2 YeTHbId onpoc
p p yp Pacno3naBath ypaBHEHUs C OJHOIl NMEPEMEHHON,
. KBaJpaTHLIE ABHEHHS. Onpenensars .
KonnuectBo JIEMCTBUTENBHBIX P P P e VYerBI  ompoc.
4.2 N 1 paBHOCWIIEHBIC ypaBHEHHS. [IpIMEHSATh CBOHUCTBA
KOpHEH KBaIpaTHOTO ypaBHEHUS " N - TectupoBanue
YpaBHEHHH C OJHOW IMEepeMeHHOW. 3ammchIBaTh
dbopMyny KOpHEH KBaIpaTHOTO ypaBHCHUS; IpakTiyeckas
4.3 |Teopema Buera 2 eIIaTh KBaJIpaTHblE YPAaBHEHHUS — IIOJHBIE H
p p yp pabota
HETIOJIHBIE. OnpenensaTs KOJIMYECTBO Pemerne  samau  c
YpaBHeHus, CBOMMBIC K httos://education JNEWCTBUTEIBHBIX KOpHei KBaJpaTHOTO x
4.4 |nuHEWHBIM YpaBHEHUSIM WU K 5 —p—d' / * |ypaBHeHHs. Y CTHBIIH OIpoC COACPKaHUEM
yandex.ru KpaeBeauecKoro
KBaJIpaTHBIM YpaBHCHUAM Ha6mromate W aHaNIM3UpPOBATh CBSI3b  MEXKAY KgMnogeHTa
VpaBHEHHe KaK MATEMATHYECKAS KOpHSMH ¥ KO3((GULIHMEHTAaMH KBaJIpaTHOTO
MOJENb  pEANbHONH  CHTYalHH ypaBHenus. DopMynupoBaTh TeopeMy Buera, a [[Ipakrnueckas
45 I peleHne  TEKCTOBLIX samau ¢ 3 TaKke OOpaTHYIO Teopemy, HpUMEHATh dTH [PadoTa.
MOMOIIIBIO KBAPATHBIX YpaBHEHHil TeopeMbl Juid peweHus 3anad. IIpoBoauTh Tecruposanue
pocTenme HCCJIEIOBAHMS KBaJ[paTHBIX
. YpaBHCHHUI. Pemare  TEKCTOBBIE  3aja4H. IpakTHyeckas
4.6 Pemenne kBanpaTHbIX ypaBHEHHH, 2 3HAKOMUTEHCS C HCTOPHEN pa3BUTHS MaTEMaTHKA pabora..
COJIEPIKAIIIX 3HAK MOIYJIS
IIncemenHbIH
ompoc.
. KonTponbHas
PerieHne KBaapaTHBIX YpaBHEHHUI. P
4.7 2 pabora Ne6 mo
Hrorosoe 3ansTue
TeME
«KBaapartHsle
YpaBHCHHSD»
Paznen 6. AnreOpanueckue BelpaxkeHus. KBanpaTHeiid TpéxuieH (5 4acoB)
51 Paznoxenne KBaJJpaTHOTO 2 https://education. [TrceMeHHBII
) TpEXWICHA HA MHOXKHUTEIH yandex.ru/ KOHTPOJIb
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https://resh.edu.r |Pacmo3naBaTsb KBaJIpaTHBIN TPEXWIEH,
[pumeHeHus PasIoKCHHUS u/subject/16/ YCTaHABIMBATE BO3MOKHOCTB €O PA3TIOKCHHS Ha |
5.2 |kBagpaTHOTO TpexdJIeHa Ha MHOKHTEIH. p6aKTquCKaH
MHOKHTEIH PackimagpiBaTh Ha  MHOXHTEIHM  KBaJgpaTHBIHA pabota
TPEXWICH ¢ HEOTPHIATEIBHBIM JUCKPUMUHAHTOM
Paspen 7. YpaBHeHus v HepaBeHCTBA. J[poGHO-pannoHaibHbe ypaBHeHus (12 yacoB)
[IncemenHsIi
5.1 |[dpoOGHo-panoHanbHbIe YpaBHEHHS
KOHTPOJTb
Pemenne  npoOHO-pannOHAIBEHBIX
52 [P aBIieHHﬁ’ CBOMAMIXCA “ TecTupoBanue
JUHEHHBIM WIH K KBaJPATHBIM
yPABHEHHAM PacnoznaBatb JIpOOHO-paliOHAIbHEIE
ypaBHeHHs. Pemate  IpoOHO-pannoHaIbHBIC
YPaBHEHHS, CBOJSAUIMECS K JMHEHHBIM WIM K [VCTHBI — ompoc.
Pemerme . ApoGHO-PalHOHANBHBIX . . KBaJIPaTHBIM YPABHEHHUAM, HCIIOJIB30BaTh METOJ |[IpakTHdecKas
5.3 YPaBHCHHHM — MCTOAOM  3aMCHBI https://education. 3aMeHbl TIepeMeHHoi. PemaTh TeKCTOBbIE 3a1a4H |paGoTa Pewenue 3amay ¢
IEpEMCHHON K,an?/(llru{] dur anreOpanvdeckuM CIIOCOOOM: TMEPEXOAUTh OT TecTupoBanue cojiepKaHueM
U /sﬂst;jeciilée/ R q)OE)MyHI/IpOBKI/I yCTOBHS 3a7auH K KpaeBea4ecKOro
anrebpandyeckoil Momenu IyTéM cocTaBieHHs |[KoHTpombHas KOMIIOHEHTA
PemeHrie  TEKCTOBBIX — 3amad ¢ YpaBHEHUS; pellaTh COCTAaBICHHOE YpaBHEHHe; [paGota Ne7 1o
5.4  |momoup0 ApOOHO- paLMOHATIBHBIX UHTEPIPETHPOBaTh pe3ynbraT. Mcmone3oBaTh [Teme  «JIpoOHO-
ypaBHEHUIH rpaduyueckyl0 MHTEPIPETALMIO YPAaBHEHHH C |palMOHAIIBHBIE
IBYMsI IIEPEMEHHBIMH YpaBHEHUD»
[MuceMeHHbIH
KOHTPOJIb.
55 r paq)nqeczcas[ HHTEepIpeTanus CamooleHka ¢
YPaBHEHUH C ABYyMSI IEPEMEHHBIMH. UCIIOTb30BaHHEM
«OLEHOYHOTO
JIMCTa
Pa3gen 8. ®yukuuu (14 gacon)
Hcmons30BaTh (bYHKIHOHATBHYO
https://education. |tepmunOIOTHIO M CUMBOJKMKY. HaxoanuTs 061acTh Pemenne 3amau ¢
6.1 O6uacth OIIPEACICHUSA u yandex.ru/ oTIpeZieNIeHUs] 1 MHOXKECTBO 3HaUEHUH (HYHKIUH. VeTHBii onpoc COACpKaHUEM
MHOXKECTBO 3HaUeHUN QYHKIINU https://resh.edu.r  [Urenwue cBoiicTs. Boraucnsate 3HaueHust QyHKIHH, KpaeBea4ecKoro
u/subject/16/ 3ajaHHbIX  (popMmynamMu (Mpu  HEOOGXOIUMOCTH KOMITOHEHTA

HCII0JI30BaTh KaJIbKyJISATOD); COCTaBJIATh
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3 Ta6J3MuLI 3HAYCHUI (byHKumf. OmnuceiBaTh MpaxTiaeckas
6.2 |CnocoObl 3a1anus GpyHKIMA 1 CBOICTBA (DYHKLIMU Ha OCHOBE €& rpauyecKoro pabora
npencrasieHus. Haxonuts ¢ momomeio rpaduka
. (GYHKIUM 3HAYECHHE OIHOM U3 paccMaTpPHBaeMbIX
6.3 I'padux q’YHKIfHH Yrenne cBoticTs 2 BEIMYMH 110 3HAYCHWIO ApYroi. Mccrnenoats |Tecruposannue
dynxuum 110 e€ rpadpuxy HOpUMEPHl TPaQHKOB, OTPAKAIOIINX pEalbHBIE
npoueccsl W sABjieHHsA. [IpHBOIUTH INPUMEPHI
6.4 [pumepsr  TpadukoB  GYHKLHH, 1 MPOLIECCOB U SBJICHUI C 3aJ]aHHBIMH CBOICTBAMH. VerHuii onpoc
' OTpaXkaloIINX peasibHbIC TPOLECCHI BeipaxkaTb  (GOpMyIOi  3aBHCUMOCTb  MEKIY
BenuunHaMd. ONHUCHIBaTh XapakTep H3MEHEHHS
YHKIH, ONIMCHIBAOMME NPAMYIO OJIHOW BEMMYMHBI B 3aBHCHMOCTH OT M3MCHCHHUS
6.5 |u oOpaTHy:0 mNpOMOPIIHOHATBHEIE 3 ApyroM.  PACmOSHaBATh BB  H3yUACMBIX TectupoBanue
3aBHCHMOCTH, HX rpaduKH ¢yaxuuit. Ctpouts rpaduxu ¢yHkmuii y = x2,
y=x3y= S [IpakTuueckas
Oyuxmn y = x2, y=x°, y =< u patora
6.6 - ' ' x 5 Kontponpnas
uX cBoiicTBa paGora Ne8 o
Teme «DyHKIUI»
Pazpnen 9. [ToBTopenue kypca anreopsi 8 kinacca (6 uacos)
BeIOHMpaTh, NPHUMEHATH, OLIGHWBATH CIIOCOOBI
CpaBHEHHs YKCel, BRIYUCICHHH, TpeoOpa3oBaHmii
BBIPAXKEHUIL, PEILICHUS] YPAaBHEHUM.
OcCymecTBIATE CaMOKOHTPOJIb  BBIMOJHIEMBIX |[InchMeHHBIH
s . Pemenne  3amau ¢
O0600IIeHrne ¥ CUCTEMATH3AIUS https://education. JICHCTBIIL M CAMOTIOBEPKY  DC3yIIbTata JOnpoc. COJIEPIKAHUEM
9.1 N 6 BBIYUCIICHUH, TpeoOpa3oBaHuii, mocTpoeHHi. |Torosas
3HAHU yandex.ru/ . KpaeBea4ecKOro
Pemarp 3agaun U3 peaabHON JKM3HH, IPHUMEHATDH |KOHTPOJIbHAS
MaTeMaTHYeCKHe 3HAHMS JUIA PELIeHUs 3aJa4 U3 |paboTa KOMTOHerTa
JIPYTUX MPEAMETOB.
Pemare  TeKCTOBBIE  3aJayd,  CPaBHUBATD,
BBIOMPATB CIIOCOOBI PEILICHHS 33/1a4H
OO61ee KOMUYIECTBO YacoB 110 Iporpamme 102
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Temarnyeckoe nuiannposanue. Ajiredpa 8 kinacc (yriy0j1eHHbIH YPOBEHb)

Tabimia 5.

DopmblI
Ne Koua-Bo
Tema pazaena 20P Buael gesareanbHoCTH TeKyIero HP20O
n/n JacoB
KOHTPOJIS
DopMyIBl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT
CYMMBI M KBaJpaT Pa3sHOCTH IBYX BBIPAKCHHIA,
KyO0 CyMMBI ¥ Ky0 Pa3sHOCTH JBYX BBIPaXKCHHIA,
a3HOCTb KBaJIpaTOB BYX BBIPAKCHUMN
. . P P ABY p > (IIpaxTHdeckas
https://education. |mpousBeneHHe pPasHOCTH M CyMMBI  JBYX aGora Pemenne  3amau
IloBTOpeHne xypca anrebper 7 yandex.ru/ BEIpQKCHUI, CyMMa W pa3HOCTh KyOOB JBYX p ) COZIepKaHUEM
o 10 . o Bxonnas
Kimacca. O0o0IeHre 3HaHUI https://resh.edu.r  |BeipaxkeHmii. Pa3nokeHne  MHOrOWICHAa  Ha COHTDONLHAS KpaeBeI4eCKOTO
u/subject/16/ MHOKUTEIU. BbIHECEHNE 00IIEro MHOKUTENA 34 a60§a KOMIIOHEHTA
CKOOKH. MeTo rpynIrupOBKH. p
CrenieHp ¢ HATypalbHBIM IIOKa3aTeneM U e€
CBOICTBA.
VYpaBHEHMsI U HEPABEHCTBA
Paznen 1. AnreOpanyeckue BEIpaXXeHHUs: TpOOHO- pallOoHaIbHbIe BeIpakeHus (17 1)
VYcerHbli onpoc.
1.1 |PaunoHanbHbIE BBIpaKEHU 2 IMuceMeHHBII
KOHTPOJIb
3anuchIBaTh aHFe6paI/I‘IeCKI/Ie BBIPAKCHHUA. |V CTHBIN oImpoc.
1 2 TO)](Z[GCTBQHHLIQ HpeoGpa(;()BaHp[;[ 2 Haxo;:u/m, JAOITYCTUMBIC 3HAYCHHUA TIEPEMEHHBIX B ITucbMeHHBII
. PAIHOHATBHBIX BHIPAKEHE JIPOOHO-PALMOHATIBHBIX BBIPAKEHHUSAX. |konTposs
) . BEITOIHSATE YHCIIOBBIE TOACTAHOBKH U BEIYUCIIATH
https://education. Pemenne  3amau
3HaYCHHE JApPOOH, B TOM YHCIEC C IOMOIIBIO
yandex.ru/ KaJbKyJISITOpa dopMynupoBaTh OCHOBHOE |[] i COACPIRARIEM
1.3 |Anre6paunueckas 1pobb 1 https://resh.edu.r . Y pa. P yv P MCbMEHHBIN KpaeBea4ecKoro
. CBOKCTBO anrebpauveckod IpoOW M MPUMEHATH |KOHTPOIb
u/subject/16/ . KOMIIOHEHTA
ero uis mpeoOpa3oBaHus IpoOeii. BRIMONHATH _
6 YcrHblii onpoc.
I[OHyCTI/IMBIC 3HAUYECHUS TOKACCTBECHHBIC IMTPEOOPA30BAHU PAlIMOHAJIbHBIX N
1.4  |mepeMeHHBIX B 1POGHO- 1 BBIPKEHUH. BrimonHsaTh JEHCTBUS ¢ |TTucEMeHHbI
PALOHAIBHBIX BHIPAKEHHAX anredpandecKUMu ApoosMu KOHTPOJIb
. VYcTHBli onpoc.
OcHOBHOE CBOMCTBO N
15 . 2 ITnceMeHHBIH
anreOpandeckoit Ipoou
KOHTPOJIb
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1.6

Crnoxenue, BBIYMTAHUE
anredpandyeckux apoden

1.7

YMHOXEHHE u
anrebpandeckux npodeit

JCJIICHUC

1.8

Bossenenue
JipoOu B CTENEHb

anreOpandecKom

YcTHbll onpoc.
[TuceMeHHBIH
KOHTPOIIb.

KonTponbHas
pabora Nel o
TeMe «OCHOBHOE
CBOWCTBO
anreOpandeckoi
Jipo0u.
Croxenue,
BbIYUTAHUC
anreOpandecKux
Ipobei»

YerHblii onpoc.
[MuceMeHHbIH
koHTpoub.[IpakTu
4yeckas pabora

CamooIlieHKa C
HCIIOJIE30BAHUEM
«O1€H0YHOTO
JINCTA
KontpomnsHas
pabora Ne2 mo
Teme «/JleicTBus ¢
anredpandecKum
U IPOOSIMI»

Pa3gen 2. YpaBHeHuUs u HepaBeHCTBA: HepaBeHCTBa (19 yacoB)

2.1

UucnoBble HEpaBEHCTBA

https://education.
yandex.ru/

CBOMCTBa
WLTIOCTPUPOBATH
HIPSIMOH,

O11eHNBaTH

DopMynupoBaTh
HEpaBEHCTB,
KOOpAMHATHOU
anreOpanvecKu.

YUCJIOBBIX

ux Ha

JOKa3bIBATh

3HAYCHUA

YerHbli onpoc

Pemenne  3agau
COJIepKAHUEM
KpaeBe4ecKoro
KOMITOHEHTA

(¢
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2.2

CBo¥iCTBA YNCIIOBBIX HEPABCHCTB

2.3

ﬂOKa3aTeJ’ILCTBO HCPABCHCTB

2.4

HepaBenctBo ¢ mepeMEHHOM.
Crporue 1 HecTporue HepaBeHCTBA.
YuncnoBble IPOMEXYTKH

2.5

Crnoxenue u YMHOKCHHUEC YN CIIOBBIX
HCPABCHCTB

2.6

OrieHMBaHUE 3HAUCHHS] BBIPAYKEHHUS.
IToHsATHE O pelIeHUN HepaBEeHCTBA ¢
OJIHOH NIepEMEHHOU

2.7

MHok€ecTBO
HEpaBEHCTBA.
HEpaBEHCTBA.
CIIEJICTBHE

peueHui
PaBHOCHIILHBIE
HepasenctBo-

2.8

JluneiiHOE HEPaBEHCTBO C OJHOH
[IEPEMEHHON U MHOXECTBO €TI0
pewieHuil.  PelmieHne  mUHENHHBIX
HEPABEHCTB C OJIHOM MepeMEHHON

2.9

CucteMbl JTMHEWHBIX HEPABEHCTB C
OJIHOH NepeMEHHON

2.10

Pemenne TekcTOBBIX 3amad  C
MOMOIIBIO TMHEHHBIX HEPABEHCTB C
OJIHOM MepeMEeHHON

https://resh.edu.r
u/subject/16/

BBIPAKEHUSI, HCTIONIb3Ys HepaBeHCTBa. [IpumMeHsTs
CBOWCTBA HEPABEHCTB B XOJIE DEUICHUS 3a]ady.
Ompenensate  paBHOCUIIBHBIE HEPaBEHCTBA.
[IpuBonuTe mnpuMEpbHl pEUIEHUH HEPABEHCTB.
Pewate nuHEHHBIE HEpaBeHCTBa C  OJHOMU
NIEPEMEHHOM, CHCTEMBI JIMHEWHBIX HEPABEHCTB,
n300pakaTh pEUICHHE Ha YHCIOBOH MPSIMOA,
JIOKa3bIBaTh HEPaBEHCTBA. PemaTs TEKCTOBBIE
3aaud C TIOMOIIbIO JIMHEHHBIX HEPaBEHCTB C
onHOW mnepeMmeHHOW. lccnenmoBarh JAMHEHHOE
HEPaBEHCTBO C OJTHOM EPEMEHHON ¢ MapaMeTpOM.

YerHbIi onpoc

YcerHblli - ompoc.
IIuceMeHHbIN
KOHTPOJIb

VYerHpiii  ompoc.
[TuceMeHHbIH
KOHTPOITb

[IpakTuueckas
pabota

YcrHbli onpoc

TectupoBanue

IIncemenHbIH
KOHTPOJIb

[IpakTuueckas
pabora.

Kontponbnas
pabora Ne3 mo
TEME
«HepaBeHcTBa»

Pa3nen 3. Yucna 1 BeIMUCICHNA: KBapaTHBII KOopeHs (17 gacoB)

64




KBaznparnsie KOpPHH.
3.1 |Apudmernyeckuit KBaJ[paTHBIN YcTHBIi onpoc
KODCHB U €ro CBOMCTRA dopmynupoBaTh  ONpeAeieHHe  KBaJpaTHOTO
KOpHSI U3 4HCIIa, apu(METHIECKOTO KBaIPaTHOTO
IloHsiTHE MpPpaALMOHATIBHOIO YHUCIA. KopHs. IIpUMEHATHL — Omepamnuio  U3BICYEHUS |YCTHBIM  Ompoc.
3.2 |defictBus C WppaIIOHATEHBIMU KBaJpaTHOTO KOPHS M3 YMCJIa, MCIOJL3ysd MNpu |[IncbMeHHBIH
YUCIaMHA HEOOXOMUMOCTH  KalbKylaTop.  OLEHHBATh [KOHTPOJIb
KBaJpaTHble KOPHM IEJBIMH  YUCIAMH | Pemenne 3amau ¢
CroiicTa JeHCTBHIA c JNECATUYHBIMH  JPOOSMIL. CpaBHHBATH u |YCTHBIH  ONPOC. |comepkaHueM
3.3 HPPALIHOHATHBIMH YHCTaMI YIOPSI0YHBATH paIoHanbHbIE u (llpaktuyeckas  kpaesequeckoro
UppalMOHANbHBIE  4YHCIa,  3amMcaHHble ¢ [padora KOMIIOHEHTa
MOMOILBI0 KBaJAPATHBIX KOpHEW. BpImoiHATh
CpasHenHe MPpALHOHATBHBIX ONepaMH ¢  MPPALMOHATBHBIMK  umciamy. || IPAKTHYECKas
34 | cen Vccnenosath ypaBHenHe X2 =a, Haxozuts [PA0OTA.
https://education. |Tounble 1 MPUOIMKEHHBIE 3HAYEHNS KOPHEH Tpy | | CCTHPOBAHHE
yandex.ru/ a >0. HccrmemoBath CBOWCTBA KBaJpaTHBIX
MuoxecTBo JICHCTBUTENBHBIX https://resh.edu.r  |kopHei, TPOBOAS UHCIOBEIE SKCHEPUMEHTHI ¢ |Y CTHBIH  ompoc.
35  |umcen. HpencraBnenns Y u/subject/16/ HCTIONB30BAHHEM KaNbKyIATOpa (KOMIbioTepa). |[IPaKTHUecKas
PaCIINPEHUAX TUCIIOBBIX MHOKECTB Jloka3pIBaTh CBO¥CcTBa apu(pMETHICCKUX pabora
KBaJpaTHBIX ~KOpHEH; g mnpeoOpa3oBaHUs
HomycTumble 3HaYCHUS BEIpaKCHUIl.  BrlmomHaTte  mpeoOpa3oBaHus
36 |TEPEMEHHBIX B BBIDAKEHHX, BBIpaXXCHHMI{, COmepKamMX KBaJpaTHbIC KOPHH. |TecTupoBaHue
' COZEPIKAIIIX apudMeTHYECKIe BeipaxxaTb nepeMeHHbIe B3 (HOpMyIl. BerauciaTh
KBa/IpaTHbIE KOPHH 3HAYEHHsI BRIPAKECHUI, COJIEPIKAIUX KBaIpaTHbBIE
KOpHM,  HCHOJNB3Yysl INPH  HEOOXOAWMOCTH
KanbKyJsATop. Mcmomp3oBaTh B XOJ€ pELICHHSA Ipakriyeckas
TOKIeCTBEHHBIE  TIPE0OPasOBaHUs 3a7a4 :meMeHTapHme NPEJCTABICHMUS, CBA3aHHBIC §a60Ta.
37 BbIpAXKeHHI, cozleprKaILIX C  IpUOIMKEHHBIMU SHAYCHHAMH  BENHYHH. OgITPOHfﬁ)T
: apu(MeTHIeCKHe KBa/IpaTHBIE 3HaKOMHUTBCSI C UCTOPUEH Pa3BUTHS MaTeMaTHKH E’ZMZTa °4 To
KopHH «KBagpaTHbIii
KOPEHB)
Pa3nen 4. YpaBHeHUs 1 HEpaBEHCTBA: KBaIpaTHbIE ypaBHeHUs (17 4acoB)
Pacno3naBaTh ypaBHEHUsI ¢ OJHOIl NEPEMEHHOI,
httos://education. KBaJipaTHbIE ypaBHEHHS. Onpengnmb Pemenue 3amau ¢
41 KBazprlTHoe ypaBueHue. Popmyiia _‘)7% dex.ru/ PaBHOCHJIbHBIC YPABHCHUS. l'[pHMeiHsm) CBOHCTBA |y, o onpoc CoJIepIKaHuEM
KOpHEel KBaJpaTHOTO ypaBHEHHs yancex.iul ypaBHEHHH C OJHOW NEpPeMEHHOW. 3amuchIBaTh KpaeBea4ecKoro
¢dbopMyny KOpHEH KBaJpaTHOTO YpaBHEHWUS, KOMITOHEHTa
pewiath KBaJpaTHble ypaBHEHHS — IMOJHbIE H
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HETIOJTHEIE. Onpenensith KOJINYECTBO
JNENCTBUTENBHBIX KOpHei KBaJpaTHOI'O
YpaBHEHHUSL.
HaOmonate ¥ aHaJM3UpPOBATH CBSI3b  MEXIY
42 Konunuectso JIEACTBUTENIBHBIX 1 KOpPHSAMH M KOI(p(UIMEHTAMH  KBAApaTHOro |YCTHBIM  Ompoc.
' KOpHefI KBaJApaTHOT'O0 YpaBHCHUA YpaBHCHMSI. q)()pMyanoBaT}, TEOpEMY BHeTa, a TeCTI/IpOBaHI/Ie
TaKke OOpaTHYIO TEOpeMy, IPHMEHITh OTH
TEOpeMbl A8 peuieHus 3agad. [IpoBoAMTH
npocreinie UCCIIe0BaHMs KBaJIpaTHBIX
ypaBHeHHH.  Pemath  TekcTOBBIE  3amauu.
3HaKOMHUTBCS C HCTOPUEH Pa3BUTHA MaTeMaTHKH |[IpakTuueckast
4.3 |Teopema Buera 2
pabota
YpaBHeHUS, CBOIMMBIE K
4.4  |MuHENHBIM ypaBHEHMSIM WIH K 1 YcrHbli onpoc
KBa/IpaTHBIM ypaBHEHHUSM
VYpaBHeHHE Kak MareMmaTHyecKas
MOJEIbL €aJlbHOM  CUTyalluu Hpakrieckas
4.5 p Y ) 4 pabora.
Pemenue TEKCTOBBIX 3ajad  C
. TectupoBanue
MOMOIIBIO KBaJIPaTHBIX YPaBHEHUIT
Pemienue kBaapaTHBIX ypaBHEHUH Hpaxmiieckas
4.6 P yP ’ 2 pabora..
COJIepIKaIMX 3HAK MOYJIS
[MuceMeHHbIH
ompoc.
Pewienue kBagpaTHbIX ypaBHEHUN C Kontpospnas
4.7 P yp 5 pabora Ne5 mo
napaMeTpamu
TeMe
«KBanpatnsle
YpaBHEHHsI»
Pa3nen S. YpaBHeHus u HepaBeHCTBa: ApOoOHO-pallnoHaNbHbEIe ypaBHEeHHUs (19 gacoB)
https://education. |Pacmo3naBathb JIpOOHO-PAaMOHATBHEIC Pemenne 3amau ¢
andex.ru/ aBHeHuWs.  Pemats 00HO-pannoHanbHble |[InceMeHHbIH coJiep)KaHneM
5.1 |[dpobGHo-panoHanbHbIE YpaBHEHHS 1 y . P AP pall Aep
https://resh.edu.r |ypaBHeHus, cBOASIIMECS K JIMHEHHBIM WIH K |KOHTPOJb KpaeBe4ecKoro
u/subject/16/ KBaJIpaTHBIM YPaBHEHHUSIM, HCIIOJIb30BATh METOJ] KOMITOHEHTa
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3aMCHbI nepeMeHHoﬁ. Pemmate TexkcToOBBIE 3aMaUn

Pemenne  1poOHO-pannoHalBHBIX anredpanvdeckuM  CIIOCOOOM: TIEPEXOIUTH  OT
52 YpaBHEHUH, CBOJISIILIMXCS K CIIOBECHOM (DOPMYNHMPOBKH YCIOBHS 3aladd K TecTupoanie
' JVHEHHBIM WJIN K KBaJIpaTHBIM anreOpandeckoil MOAENH IyTEM COCTaBJICHHA
YpaBHEHHUAM YPaBHEHUSI; pEUIaTh COCTaBJICHHOE YPAaBHCHHE,;
HMHTEPIIPETHPOBATh pe3ynbTar. Vcmomb3oBaTh
rpagudIecKyi0 HHTEPIPETalni0 ypPaBHEHHH C v .
CTHBIH  OIIpoOC.
Pemenne ,I[pO6H0-pa]_II/IOHaJILHI>IX ABYyMsI TICPEMCHHBIMU I aKTI/I‘{eCKaf
5.3 |ypaBHEeHHi1 = METOAOM  3aMEHBI P
. pabora
HepeMEeHHO
TectupoBanue
KounTponbnas
Pemrenne TEKCTOBBIX 3aJad4  C pabora Ne6 1o
. MIOMOIIBIO APOOHO- panMOHAIBHBIX Teme  «JIpoOHo-
5.4 § §
ypaBHEHHUH panuoHaIbHbIC
YpaBHEHUSD»
[MuceMeHHbIH
KOHTPOJIb.
55 I'paduaeckas HHTEpIIpeTanus CamooneHka ¢
' YpaBHEHHI C IBYMsI IIepEMEHHBIMH HCTIONB30BaHUEM
«O1eHOYHOTO
JHCTay
Paznen 6. ®ynkiuu (15 gyacos)
O61acTh ompeneseHus u Hcnonp3oBath (yHKIIMOHATIBHYIO .
6.1 MHOECTBO 3HauYeHHit (hyHKIHU TEPMUHOJIOTHIO U CHMBOJIMKY. HaxonuTh 00macte Ycrhbli onpoc
OIIpeeIeHNsI 1 MHOXKECTBO 3Ha4YeHUH (QyHKINH.
Urenue cBOWMCTB. BEUUCIIATE 3HaUCHHUS (DYHKINH, IpaxTuueckas
6.2 |CnocoOsl 3ananus GyHKIHN
: . 3aaHHbIX (opMmymnamu (pu  HEOOXOIUMOCTH
https://education. A (bopmy. (p A pabora Pemenne 3amau ¢
HCII0JIB30BaTh KaJIbKYJISTOD); COCTaBJIATh
yandex.ru/ . CoJIepIKaHuEeM
I g . https://resh.edu.r tTabnuupl  3HaueHud  QyHkumu.  ONUCHIBAaTH KPACBEIIECKOTO
6.3 pacux (byHKL,FHH' TCHHC CBONCTE " o CBOMCTBA (DYHKIMM Ha OCHOBE €€ rpaduueckoro |TecTupoBaHUe
(byH]([H/Ip] o eé rpaq)pmy u/subject/16/ KOMIIOHEHTA
npeacrasieHna. Haxoauts ¢ momomipio rpaduka
(yHKIMN 3HAYCHHWE OIHOW M3 PaccMaTPHBAEMBIX
" BEJIMYMH 110 3HAYEHUIO roil. Hccnenosatsb
IIpumepsr  rpadukoB  GyHKIHIA, Py A .
6.4 mpuMepsl  TpaUKOB, OTPAKAIOUINX peaNbHbIE |Y CTHBIN OIPOC

OTpaXarIUX P€aJIbHBIC TPOIICCChI

nmpoueccol " SABJICHUS. HpI/IBO,HI/ITI: IMPpUMEPLI
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6.5

@OyHKIMY, ONUCHIBAIOIINE MPAMYIO
U 0OpaTHYI0 NPOIOPLHOHATBHBIC
3aBHCHMOCTH, UX TpapuKu

6.6

dynkuuy y = X2, y=x3,y=§14

HX CBOMCTBA

MIPOLIECCOB U SIBIICHUH C 3aJJaHHBIMU CBOMCTBaMH.
Bripaxate QopMynoil  3aBHCHMOCTB  MEXIY
BennunHaMu. OIHCBIBaTh XapakTep HW3MEHEHUS
OJHOM BEIMYHMHBI B 3aBHCHMOCTH OT W3MCHEHHSA
apyroid.  Pacmo3HaBaTh  BHIBI  U3y4aeMbIX
¢yukuuit. Ctpouts rpaduku QyHKIMi y = X2,

— 3 ok
y=x,y=7

TectupoBanue

[IpakTuueckas
pabota
Kontponbnas
pabora Ne7 mo
Teme «DyHKIHIN

Pazgen 7. Anrebpanu

€CKHe BhIpaxkeHus: cTeneHu (12 yacos)

7.1

CreneHsn ¢ LEeIbIM IT0OKa3aTelIeM U €€
CBOMCTBA

7.2

CranpapTHBIA BUJ YHCIa

7.3

Pazmeprl 00BEKTOB OKpY’KaromIETo
MHpa, JUIMTEIBHOCTh IPOLECCOB B
OKpY’KaloIIeM MHUpe

https://education.
yandex.ru/
https://resh.edu.r
u/subject/16/

@DopMynupoBaTh ONpeJEIeHUE CTEIEHU C LIENbIM
nokazatenaemM. DopmynupoBaTh, 3alUCHIBATh B
CHUMBOJIMYECKOH (GopMe H  WUIIOCTPUPOBATH
IpUMEpPaMu  CBOMCTBAa CTENEHM C  IEJBIM
nokazateneM. [IpuMeHsITh cBOMCTBa CTENEHHU A
peoOpa3oBaHMs  BBIPAKCHHH,  COAEPKALIUX
CTENICHM C LEeNbIM IIOKa3aTesieM. BBIIONHATH
JEHCTBHS €  YHCIaMH, 3alUCaHHBIMH B
CTaHIapTHOM BHAE (YMHOXEHHE, [ICNCHHE,
BO3BEJIEHUE B CTETICHB). ITonyuyats
MNpeACTaBJICHUC O 3HAYUMOCTHU HeﬁCTBHTeHBHLIX
YHcel B MPAKTUYECKON AEATENbHOCTH YeJIOBEKa.
AHaJ'II/I3I/IpOBaTI> 1 ACJIaThb BBIBOJABI O TOYHOCTH
OpUONMIKEHUST HMPPALMOHAILHOTO YHUCIa  [PH
pemiernn 3anad. OKpYTIATH HUPPalMOHAIBHBIE
YHUCNA,  BBIIOJNHATE  HPUKHIAKY  pe3yJsibTara
BBIUHMCIICHUH, OIEHKY 3HAa4E€HWH YHCIIOBBIX
BBIpaKEHUH

[IpakTnueckas
pabota

IIncemenHbIN
onpoc

KounTponbHast
pabora Ne§ mo
teme «Crenenu c
LEITBIM
MOKa3aTeJIeM»

Pemenne  3agau
COZIepKaHUEM
KpaeBeuecKoro
KOMITOHEHTA

Pa3nen 8. Uncna u BerauciaeHus: 1enuMocThb (6 4acos)

8.1

Jlenenue ¢ 0OCTaTKOM

https://education.

yandex.ru/
https://resh.edu.r

u/subject/16/

DopmMyIupOBaTh onpeiesIeHUst NEIIMMOCTH
HalIeJlo, YUCeJ, CPABHUMBIX 110 JAHHOMY MOJYJIIO.
BreimonasaTe aenenue ¢ octaTkoM. J[oka3piBaTh U
NPUMEHSTh CBOMCTBA CpPaBHEHUH IO MOMIYIIO.
Haxoauts ocTtaTku CyMMBbl U MNPOU3BEACHUS IO
JTAHHOMY MOJIYJIIO

YerHbli onpoc

Pemenue  3amau
cojiepKaHueM
KpaeBeauecKoro
KOMIIOHCHTa
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8.2 CpaBHEHMSI [EJIBIX YHCEN IO 2 [TuceMeHHBIH
' MOJIYJIIO HaTypaJIbHOTO YUCIIa orpoc
CBoiicTBa CpaBHEHHH IO MOAYIIO.
[IpakTnueckas
8.3 |OctaTku CyMMBI M TNPOHM3BEICHUS 3 aGota
0 TaHHOMY MOJYIIIO p
Pasnen 9. TToBropenue kypca anre6pst 8 kimacca (8 wacos)
[IncemenHbI
OIDOC Pemenne 3amau ¢
O0o0LIeHHE W CHCTEMATHU3aLUsd https://education. poc. coJIepIKaHueM
9.1 . 8 Urorosas
3HAHUN yandex.ru/ KpaeBea4ecKoro
KOHTpOJIbHAs
KOMITOHCHTa
pabota
O01ee KOMMIeCTBO YacoB 110 IIPorpaMMe 136
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Temaruyeckoe manuposanue. Ajiredopa 9 kiacc (0a30Bblil ypoOBeHb)

Tabuia 6.

Ne Tema pazgena Koa-Bo 20P Buabl gesiTe1bHOCTH DopMbI HP30
n/n 4acoB TeKyIero
KOHTPOJIs
[ToBTOpEHHE OCHOBHBIX MOHATHH W 5 https://education HepaBercTBa, KBajpaTHble KOpHH, gomycTumble [Ipaktnueckas  |[Pemenne  3amay
METOZOB  Kypca 8§  Kiacca, BHAYCHHs BBIPAKCHUI, KBaIpaTHBIE, IPOOHO-|[paboTa. collepKaHuEM
000011IeHNE 3HAHUH pallMOHAJIbHBIC ~ ypaBHEeHWSA, (yHKUMHM, WX Bxomnas KpaeBea4eCKOro
rpaduku. PelneHne TEKCTOBBIX 33/1a4, BBIOOP [KOHTPOJIBHAS KOMITOHEHTa
croco0oB  pemieHus 3amadd.  Vcmonb3oBath paboTta
(byHKIIMOHAJIBHO-TPaUUeCKUe  HpPENCTaBICHUS
ISt pereHust 3a1a4
Paznen 1. ®ynkiuu. KBagparnunas ¢pynkuus (23qaca)
1.1. | Oynkumsa. OO6macTe oOmnpesaeeHHs. 2 https://education.yandex.ru/ |Pacro3HaBath BHIBI H3ydaeMbiX (GYHKUHL [YCTHBIN onpoc  |Pemienue  3amady
O0nacTh 3HaUCHUI MIUTIOCTPUPOBATh ~ CXEMAaTHUYECKH, OOBSICHATH coJiepIkaHueM
[pacroyio)keHre Ha KOOPIMHATHOW IUIOCKOCTH KpaeBeI4ecKoro
1.2. (CoifcTBa QpyHKIHIT 3 rpadukoB QpyHKuIMi BUIA: 'YcTHBI ompoc  [KOMITIOHEHTA
y=kx,y=kx+b,y=kx, y=x%y=x
1.3. KBaZ[paTHBIﬁ TPEXYJICH U €ro KOPpHU 2 y = \/x’ y = |X‘ B 3aBUCUMOCTU OT 3HAUeHUU 'Y CTHBIHI Oo11pocC.
KO3(QQHUINEHTOB; ONHCHIBATh UX cBoiicTsa. [[ACBMEHHbIN
IPacrio3HaBaTh KBaIpaTHYHYI (QYHKIHIO 110 [KOHTPOJb
1.4. |PaznoxeHue KBaJIPATHOT'O 2 (bopmyre. TIpuBOANTE NMpPUMEpPHI KBAJPaTHYHBIX [Y CTHBIN OIPOC
TpeXuiIeHa Ha MHOXKUTEIH BaBUCHMOCTEH W3 peabHOM JKU3HM, (QHU3HKH,
1.5. [KonrtpompHas pabota Nel mo Teme 1 FGOMeTpHH'BLMBHHTLEIO6O6HwTB?FO6GHHOCTH]]HCLMeHHMﬁ
«KBazpaTHBIN TpexusieH» rPaduUKa KBa/IpaTHIHOM pyHKIyM y = ax2 + bx + KOHTPOJIb
c. Crpoutrs u u300paxkaTb CXEMaTHYECKH
. KoHTpoiabHast
rpaduKu  KBaJpaTUYHBIX (YHKIMH, 33JaHHBIX 6ora Nol
hbopmynamu Buga y =ax2 ,y=ax2 +q,y=a(x + pabota 2
1.6. |Oynxumus y=ax’, ee rpapux u| 2 pP) 2,y = ax2 + bx + c. AHanusupoBaTh H [[[pakTudeckas

CBOMCTBaA

MPUMEHSTh CBOWCTBA M3YYEHHBIX (QYHKIMH IS

[pabota
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1.7. [[paduxu GpyHKuMii y=ax>+n, 3 MX TOCTPOCHHs, B TOM 4HCIE C MNoMolbio (CaMoolleHKa ¢
9
y=a(x-m)? APPOBBIX PECYPCOB MCTIOTb30BaHUEM
«O1IeHOYHOTO
iTrcTa)
1.6  |[[IpeoOpa3oBanus rpaduKoB 1 Camool1leHKa ¢
(byHKIHI MCIIOJIb30BaHHEM
«O1eHOYHOTO
ircTay
1.9. [|[locTpoenue rpaduka 3 YcTHBIH  ompoc.
KBaJpaTUUHON QyHKIUH [IpaxTuyeckas
[paboTa.
1.10. |®yHKuMs y=xn 1 'Y cTHBII ompoc.
1.11. [Kopens n-oii cteneHn 1
1.12. [IpoOHO-nuHEWHas (QYHKIOUS U ee 1 YcTHBI  ompoc.
rpaduk [IrcbMEeHHBIH
KOHTPOJIb
1.13. [Konrposnbnas pabora Ne2 o teme” 1 KonTponpHas
['paduk kBagpaTuuHOil GyHKIUK [paboTa Ne2
Pazgen II YpaBHeHHs1 M HepaBeHCTBAa. Y PaBHEHM ¢ 0HOIi nepeMeHHoii (18 yacoB)
2.1  |demoe ypaBHEHHE U €T0 KOPHH 3 https://education. OcBauBaTh,  3allOMHHATh ¥  TPHUMEHSTH [YCTHBIA ompoc  [Pemienne  3agad ¢
rpaduyeckue MEeTOJIbl MPH PEIICHUH ypaBHEHHH, coJiepIkaHuEM
HEpaBEeHCTB U UX CHCTeM. Pacrio3HaBath 1emble 1 KpaeBeI4ecKoro
npoOHble ypaBHeHHs. PemaTh JHHEHHBIE U KOMITOHEHTa
2.2. |[IpoOHO-panrioHaFHBIC YPABHEHUS 5 KBaIpATHLIC YPABHCHUA, YPABHCHHA, CBOMUIIMCCH \y oryrir  ompoc.
K HUM, [POCTCHINNE APOOHOPAUMOHANBHBIC [Tyt o o
iypaBHeHus. Ilpennarath BO3MOXKHBIE CHOCOOBI KOHTPOITH
[PELIEHUsI TEKCTOBBIX 3a1ady, oOCYXKIaTh UX M
[pelaTh TEKCTOBBIC 3aa4i Pa3HBIMH CIIOCOOAMH.
3HAKOMUTBCS C UCTOPHUEH Pa3BUTHUsI MATEMATHKU
2.3. |PemeHne  HEpPaBEHCTB  BTOPOM 3 YcTHblil  ompoc.

CTENeHH ¢ OJITHOM nepeMeHHOU

[TncpMeHHBIH
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2.4. |PemieHne HEpPaBEHCTB  METOAOM YerHbI  ompoc.
MHTEPBAJIOB TIrceMeHHBIH
KOHTPOJIb
2.5. |00o0maromuii  ypok HEKOTOPHIC [MpakTryeckas
MpUEMBI peueHus LEIIBIX paboTa
lypaBHEHU
2.6. |Kontponpnas pabdora Ne3 mo Teme KouTpompHas
«YpaBHEHUSI U HEpPaBEHCTBA C jpabta Ne3
OAHOW NTEpEMEHHON»
Pa3nen 3. YpaBHenus u HepaBeHcTBa. Cucrembl ypaBHenuii (19 yaco)
3.1. |[YpaBHeHHE C IBYMs IIEPEMEHHBIMU https://education.yandex.ru/ |OcBauBaTh W TPHUMEHATH OPUEMBI pelneHus [YCTHBIN ompoc  [Pemienne  3agad ¢
1 ero rpauk CHCTEMBI ABYX JIMHEHHBIX YpaBHEHUH C ABYMs coJiepIkaHueM
33 - z MEepeMEHHBIMH M CHCTEMbI IBYX ypPaBHCHHH, B - KpaeBeIIeCKOro
2. [paduiecknit CIOCOb  perIeHIA KOTOPBIX ~ OJHO ypaBHEHHE HE  SABISIETCS Y CTHEIH OTPOC- \k ommonenTa
CHCTEM ypaBHCHHIH miHeHBIM.  Mcnonb3oBaTth  (DyHKIIMOHAIBHO- [11ChMEeHHBIA
rpaduueckue MNpeacTaBIeHUs s pemnenus u [KOHTPOIE
3.3. |Pemenue CHCTEM YpaBHEHUI iccneHOBaHHﬂ YPaBHCHHU 1 CHCTEM. ly crhprit — ompoc.
BTOpOIi CTETeHN HATH3HPOBATE  TEKCTBI  3ajad, PEWATh  HX o, iryyeckas
anredpandeckuM  CHoco0OM: IEepeXoquTh OT paGota
CIIOBECHOM (DOPMYJIHUPOBKH YCIOBHS 3aJaddl K
3.4. |[Pemienue 3agady  C  [OMOLIBIO ¢ DMY-THP yel A [MpakTryeckas
. o anredpandyeckoil MOJeNNu MyTEM COCTABJICHUS
YpaBHEHHI BTOPOW CTENEHH ; [pabora.
CHCTEMBI yPAaBHCHHH; peIaTh COCTABICHHYIO |1
. eCTUNORAHUE
3.5. |HepaBenctpa c JIBYMST CUCTEMY YpaBHCHUU; HUHTEPNIPCTUPOBATE VCTHRIH — OMPOC.
epeMEeHHBIMH pe3ysIbTaT. 3HAKOMHTBCS € MCTOPHEH PasBUTHA [[pakTHyeckas
MaTeMaTHK! pa6ora
36 C OcBanBaTh W TIPUMEHSTh HEPABEHCTBA IIPH T
.6. HUCTEMbl HEPaBEHCTB ByMsi THPOBaHHE.
cre CpaBeHC ¢ Ay DCIICHUH pAsMYHBIX 3aja4, B TOM umcie| oo APOBAHHC
epeMeHHbIMU
MPaKTHKOOPHEHTUPOBAHHBIX
3.7.  |O6o6maromuii  ypok. Hexortopsie [MpaxTuyeckas
MpHUEMBI pemeHus CHCTEM [pabota
lypaBHEHUI
3.8.  |[KontpossHas paboraNed 1o KonTponbHas
meMe» YpaBHEHHS U HEPaBEHCTBA C [pabota Ne4.

WBYMs IEPEMECHHBIMI)

Pasnen 4 YucsoBble nociaenopareabHocTu (17 yacos)
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4.1. [[locnenoBaTeabHOCTH https://education.yandex.ru/ |OcBauBaTb u TIPUMEHSTH WHJICKCHBIE
0003HAYEHHMS, CTPOUTH PEUCBBIC BHICKA3BIBAHUS C
4.2, |Onpenmenenwe  apuPMETUIECKOH MCMONb30BAHUEM TEPMHUHOJIOTUH, CBA3AHHOM C
Iporpeccuu TMOHATHUEM IIOCJIECA0BATECIIBHOCTH. AHaJII/IBI/IpOBaTB
(opMyiTy n-ro WieHa MOCIeIOBaTeIbHOCTH WIH
4.3.  [@opmyna n-oro 4JieHa PEKYpPeHTHYI0 (HOPMYTY M BBIYHCIATH YJICHEI
apudMeTHYECKON MPOrpecCHu [MOCIIeI0BATEILHOCTEH, 3aJaHHBIX THMH
(bopmynamu. YcTaHaBIUBATH 3aKOHOMEPHOCTH B
4.4, | Dopmyna CyMMBI N IEPBBIX YICHOB [OCTPOCHHUHU MOCIEI0BATEIBHOCTH, eciu
apudMeTHYECKON MPOrpecCHu BBIIIMCAHBI IIEPBBIC HECKOJIBKO €€ UJICHOB.
IPacrio3HaBath apruHMETHYECKYIO u
4.5.  (0Go6IIa0IHil YPOK TEOMETPUYCCKYI0O TMPOTPECCHH OPH  PasHBIX
cmocobax  3amaHus.  Pemate  3amaunm ¢
MCIIOTE30BaHHEM bopmyn n-ro 4ieHa
apudmeTHyecKon u reOMETPUICSCKOM
4.6. |KoutpombHast pabora Ne5 mo teme” [pOTPECCHH,  CYMMBI  NICPBEIX N ICHOB.
|ApudmeTIuecKan mporpeccus” M300paxaTh  YJICHBI NOCIIE/10BATEBHOCTH
TOYKaMH  Ha  KOOPOMHATHOH  IUIOCKOCTH.
> IPaccMaTpuBaTh MpUMEpHI NPOLECCOB H SBJICHUI

4.7  |OmpenencHue FEOMETPUUECKON .
porpeccun 3 PeAtbHOH  JKM3HW,  WITIOCTPHpYHOUIHE
M3MEHEHHE B apH()METHYECKOW MPOTPECCHH, B
4.8  [@opmyna n-oro YJIeHa FEOMETPUYECKOH  MporpeccHd;  H300paxath
rEOMETPUYCCKOH IIPOTrPECCUH COOTBETCTBYIOIME 3aBHCHMOCTH TpapUIECKH.
Pemmate 3ama4M, CBSA3aHHBIE C  YHCIOBBIMH
4.9 [ @opMyna cyMMbI N MEPBBIX YJIEHOB MOCIIEIOBATEILHOCTAMHE, B TOM YHCIIE 331a4d U3
FEOMeTqueCKOfI IIPOrpeccHu peanLHoﬁ JKU3HU C UCIIOJIB30BaHUEM I_[I/I(I)pOBLIX
[TeXHOJIOT Uil (MIEKTPOHHBIX TabJuL,
_ rpaduueckoro KampKyisTopa M T.IL). Pemats
4.10  (OGo6maromuit ypox Bajaud Ha CIIOXHBIC TPOIEHTHl, B TOM YHCIE
Bagaun u3 peanbHOi NPaKTUKH (c
4.11 [Kourponbhas pa6ora Ne6 1o Teme” MCTIONb30BaHUEM KaJIbKYIATOpa). 3HAKOMHTHCS C

leomeTpuueckas nporpeccus’”

I/ICTOpI/Ieﬁ Ppa3BUTHA MAaTECMAaTUKU

'YctHblli onpoc  |PemieHue  3amay
coepKaHNEM

YCTHBIIl  OIPOC. [KpaeBeI4eCKOro

TecTUpoBaHUE  |KOMITIOHEHTA

[IpaxkTuyeckas

paboTa

'YcTHBIN ompoc.

[IpaxkTuueckas
[pabora.
TectupoBaHue

[IpaxTuyeckas
[pabora.
KonTponsHas

C

[TrnchMeHHBIN
KOHTPOJIb

'Y cTHBII
KOHTPOJIb

'Y CTHBIH,
MUCbMEHHBIN
KOHTPOJIb

KonTponpHas
[padota Ne6
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Paznen S.IloBTOpenue, 060011eHne, cucTeMaTu3anus 3HaHuii (204acoB)

5.1. |Beraucnenus

5.2.  [ToxmecTBeHHBIC IPe0OPa3OBaAHUS

5.3.  |YpaBHEHUs U CUCTEMbl YpaBHEHUI

.5.4. |HepaBencTBa u CHCTEMBbI
HEpaBEHCTB

5.5,  (@yHKIMH

OnepupoBatb MOHATHSMMU: MHOK€ECTBO,
[MOAMHOKECTBO, ONEpPALMM HaJ MHOXKECTBAMMU;
MCIONB30BaTh  rpad)uveckoe  MPEICTABICHHE
IMHOYECTB JIJIs1 ONMCAaHMsI PEAJIbHBIX MTPOLIECCOB U
SIBJICHUH, TpU PEIIeHUH 3aJad U3 JPYTrux
[y4eOHBIX MIPEMETOB. AKTyanu3upoBaTth
TEPMHUHOJOTHIO U OCHOBHBIE  JECHCTBHI,
CBS3aHHbIE C YMCIAMHU: HaTypaJbHOE YHCIO,
[IPOCTOE M COCTAaBHOE YHUCIA, JEIUMOCTb
HaTypalbHbIX YHCEN, MNPU3HAKH JAEIUMOCTH,
[[EJI0e YMCII0, MOAYNb YHUCIlia, OOBIKHOBCHHAS U
mecsiThaHast poOW, CTAaHNAPTHBIA BHJ YHCTA,
aprdMeTHIeCKIA KBaJpaTHBIN KOpEHB.
BeImOTHATH JIeUCTBHUS, CpaBHUBATH u
[YIIOpsII0YMBATh 4YHCIIa, MPEICTaBIATh YHUCIA Ha
KOOpDJUHATHOM IpPSIMOW, OKpPYIVIATh  4YHCIA;
BBITIOJIHATh TMPUKUAKY W OLEHKY pe3yjbTaTa
BBIYMCIIEHUH. PemaTe  TEKCTOBbIE  3anayu
apruMETHICCKIM CIIoco00M. Pemath
[paKTUYECKHUE 3a7aud, COAEP KALIUE MPOLEHTHI,
TOJIM, YacTH, BBIPAKAIOLIUE 3aBUCUMOCTHU:
CKOPOCTb — BpeMsl — pacCTOsHUe, LeHa —
KOJIMYECTBO — CTOMMOCTh, OO0BEM pabOTHI —
BpeMsl — IMPOU3BOAUTEIFHOCTE Tpyna. Pa3oupars
[peanbHbIe JKU3HEHHbIE CUTYyalluH,
bopmynupoBaTh WX Ha f3bIKE MaTEeMaTHKH,
HaXxOIUTh pEIlEHUE, IPUMEHSSI MaTeMaTHUEeCKUI
armapar, HUHTEPIIPETUPOBATh pe3yabTat
OnepupoBaTh MOHITHAMH: CTENEHb C IEIBIM
mokaszarejaeM, apU(pMETHYCCKUH  KBaIpaTHBIN
KOpEeHb, MHOTOWIICH, aireOpamdeckas Ipoob,
[TOXKIIECTBO. BBINONHATE OCHOBHBIE JIEHCTBUS:
BBITIOJTHATh pacuéTbl 1o bopmymam,
MpeoOpa30BEIBATE IIEIbIC, TPOOHOPAUOHAIEHBIC
BBHIDAKEHUSI U BBIPAXEHUs] C  KOPHSMH,
[PeaNM30BbIBATh pAa3jlOXKEeHHEe MHOrOWIeHa Ha
MHOXHUTENIN, B TOM YHCIE C HCIOJIb30BAHHEM
bopmyn pa3HOCTH KBaApaTOB M KBajapaTa CyMMBbI

[IpakTuueckas
paboTa

Pemenne  3amau
coiepKaHuEM
KpaeBeuecKoro
KOMIIOHEHTA

TecTupoBaHue

YeTHBIH  ompoc
IIpaxTudeckas
[pabota
TecTupoBaHue

[TrncbMeHHBIH
KOHTPOJIb,
CaMOOIlEHKa ¢
MCII0JIb30BaHUEM
«OLIeHOYHOTr O
UtcTay

c
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5.6.

IMToropas KOHTpPOJIbHAsA pa60Ta

M Ppa3sHOCTH; HAXOAUTh IOMYCTHUMbIE 3HAUYEHUS
MEepeMEHHBIX TSt IpOoOHOPAIIMOHAIBHBIX
BBIpAKEHUH, KOpHEH. MOJENUpPOBaTh C MOMOLIBIO
(hopMy1 peasbHBIE IPOLIECCH U SBICHUS

5.7

IKommnexkcHoe TIOBTOPEHUE
OCHOBHBIX BOIIPOCOB Kypca aJreOpsl

5.8

IPerenre 3K3aMEHAIlMOHHBIX
BagaHUI

OnepupoBaTh NOHATHAMH: (QYHKOHA, Tpaduk
byakoun, Hymnm — QYHKIOUH,  TPOMEXYTKH
BHAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
lyObIBaHMsI, HAMOOJBIIIEE U HANMEHBIIIEe 3HAYCHUS
byHKIHIH. AHanu3upoBarsb, CPaBHHBATB,
oOCyXnath cBoiicTBa (YHKIMH, CTPOUTH HX
rpaduku. OnepupoBaTh TOHATHSAMHU: TpSMast
MPOIOPLHNOHATBHOCTb, oOpartHas
MPOMOPIMOHAILHOCTh,  JIMHEeWHas  QyHKuus,
KBagpaTHdHas (yHKIOWA, mapaboia, TumepOoIa.
Mcmonp3oBaTh TpadUKH I ONPEICIICHUS
CBOICTB, MpPOLECCOB W 3aBUCUMOCTEH, s
[pELICHHMS 3a1a4 U3 IPYTHX yYeOHBIX IPEIMETOB U
[pEAbHOW JKU3HH; MOJCIHPOBAaTh C IOMOIIBIO
rpadukoB

[IpaxkTuyeckas
[paboTa.
KonTpoabHast
[pabota Ne7

[IpaxkTuyeckas
paboTa

O0111€€ KOIUYESCTBO YaCOB
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Temarnyeckoe nuiannpoBanue. Ajiredpa 9 kiaacc (yriy0JeHHbIH YPOBEHb)

Tabua 7.

DopmblI
Ne Kou-Bo
Tema pazaena 20P Buael gesareanbHoCTH TeKyIero HP20O
n/n 4acos
KOHTPOJIs
HepaBeHncTBa, KBajgpaTHble KOPHH, JOIYCTHMBIE
p ’ DAt PHH, - Joty IIpaxkTuueckas
. 3HAUEHMs BBIP@XKEHWH, KBaJapaTHbIE, JPOOHO- Pemenne 3amau ¢
[ToBTOpEHNE OCHOBHBIX TOHATHH U . . pabora.
https://education. |paumoHanbHbIC ypaBHEHHS, QYHKIUH, UX TPaQUKH. coJiepIKaHuEM
METOZIOB  Kypca 8  Kiacca, 10 Bxonnas
" yandex.ru/ Pemienne TEKCTOBBIX 3aiad, BHIOOp CIOCOOOB KpaeBea4ecKOro
0000111eHNe 3HAaHUH KOHTPOJIbHAs
pewmenust 3amaud. lcmonp3oBaTh (QYHKIMOHAIBHO- aGota KOMIIOHEHTa
rpaduyeckue MpeACTaBICHUS Ul PEICHUs 3a1a4 p
Pazpnen 1. ®ynkuumn (25 yacos)
Oynkiusa.  CpoiicTBa  (QyHKIHIA:
Hymd  QYHKOMH, — [POMEXYTKH OmnnceIBaTh NOHATHE «PYHKIUI».
3HAaKOMOCTOAHCTBA ynxumm, [IpumensaTp cBoOWCTBa (GYHKUWH: HYTH (YHKIHH,
1.1 IMPOMEIKYTKHU BO3pacTaHus n 2 MPOMEKYTKHU 3HAKOIIOCTOSHCTBA q)yHKHI/H/I, Y CTHBIN OIpocC
yObiBanus (yHKUMHM, 4YETHBIE W MPOMEXXYTKH BO3pacTaHWs W yOBIBaHWS (YHKIIWH,
HEe4ETHBIE QyHKIMH, HAUGONbIIEE U 9éTHRIE W HEYETHBIE (QYHKIWH, HAWOOJbIIee U
HaUMEHbIIIEEe 3HAUCHUS PYHKLMH HaMMEHBIIIee 3HAYCHUS (DYHKITIH.
N Pacnosnasats KBaJlpaTHBIN TPEXWIECH
IocTpoenue rpaguxoB GyHKIMNA € 7P P > ([IpakTHdeckas
1.2 . 2 yCTaHABIMBaTh BO3MOXHOCTb €T0 Pa3JI0XKEHUS Ha
MOMOIIBIO TIPe0Opa3oOBaHHN - pabota
MHOXWTENH,  pPacKiajaplBaTh  Ha  JIMHEIlHbIE
L3 Kpampatasiii  Tpéxunen. Kopmn . e educat MHOXKHUTEN KBaJpaTHBIN TpEXUIICH c Vermmii omoc Pemenne 3amag ¢
. KBAJPATHOTO TPEXTICHA ps://education. |HeoTpHLIATETBHBIM TUCKPUMUHAHTOM. p coJiepiKaHuEM
yandex.ru/ PacriosnaBath  KkBajgpaTHuHyr0O ~ QyHKOMIO 1O KpaeBe4ecKoro
¢dopmyie. KOMITOHEHTa
Paznoxenne KBaJpaTHOTO . .
N N [TpuBoaMTH MPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEH [TMcEMEHHBIN
1.4 |Tpéxunena Ha JTUHEWHBIC 2 .
13 peasbHOM *KN3HH, QU3UKH, TCOMETPHHU. KOHTPOJIb
MHOXXUTEIH
BreusBiaTe W 0000maTh 0OcoOSHHOCTH Tpaduka
.. KBaJpaTH4HOH QyHKIMH y = ax2 + bX + C. o
KBaapatuunas ¢yHkmus wu  e€ P ynun y [TucbmeHHbIM
15 2 1 OmnpenensaTs KOOPAWHATH BEPIIMHBI MapaboIbl, 0Ch
CBOMCTBa KOHTPOJIb
CHMMETpPHH IapaloJIbL.
Hanat Ctpouts rpad MK KBaIPaTUIHBIX QYHKIHI. CaMOOIIeHKA ¢
apadoina, KOOp/HMHATBL BEPIIMHBL BbINONHAT, HOCTpOeHHE TpadukoB QYHKIME € |yemonnizoBaniem
1.6 |mapaGosi, och CUMMETPHH 1 TOMOIIIBIO TPe0BpPa3oBaHHii. «OLEHOHOTO
napaboJIbt
nmcTa
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Pacno3naBath CTCIICHHBIC (byHKHI/II/I C

1.7 Hoctpoenne rpaguka 3 HATYPATbHBIMH TOKA3aTeIsMK, CTpouTh rpacduku [[IPaKTHIECKas
KBAJPaTHYHOH PyHKLMH CTENEHHBIX (DYHKIMH C MOKa3aTeIsIMU 2 | 3. pabora
Hcnonp3oBaTh cBoiicTBa TpadHUKOB  CTENMEHHBIX
[onoxeHne rpaduka GyHKOMHA ¢ HaTypaJIbHBIMH IOKa3aTesIMH  PH
18 KBaIpaTUYHOMN byHKIMN B 2 pEILICHUH 3a7ad. } . TecTuposaniie
3aBUCHMOCTH oT eé Ctpouts rpaduku Gpyskuit y = v/x, y = Vx,
k03¢ dunreHToB y=|x|.
5 AHanu3upoBaTh U NPUMEHATh CBOMCTBA M3yUEHHBIX
Hcnonbsosarne CBOMCTB GyHKIME U MX TOCTPOCHHS, B TOM HYHCIE C
1.9 |kBagpatnuHoii  QyHKUMM 174 3 TOMOIBIO LH(POBBIX PECYPCOB VYerHblii onpoc
penIeHus 3anad
VYerHplii  ompoc.
CreneHHble ¢GbyHKIAN c CamooneHka ¢
1.10 |HarypaldbHBIMH MOKa3aTeIsAMH, HX 4 HCTIONIb30BaHUEM
rpad)uKy ¥ CBOMCTBA «O1EeHOYHOT0
JCTa»
[IncemenHbI
111 Ipaduku pynkmii: y = /x, 3 KOHTPOJIb.
y = Vx, y=|x|. [pakTudeckas
pabota
112 'I’<0HTpOJ'ILHa$I pabora 1o Teme 1 KonTponbHas
OyHKIUN» pabota Nel
Pa3aen 2. YpaBHeHMsI U HEPaBEHCTBA: KBa/ipaTHbIe HepaBeHcTBa (15 yacoB)
[ToHsTHE O PEIICHUM HEPABEHCTBA C Unrate, 3a1MCHIBATh, IOHUMATh, HHTEPIIPETHPOBATh
2.1 OoAHOW mnepeMeHHOW. MHOKecTBO 1 HEPaBCHCTBA, HUCIIOJIb30BATH CUMBOJIUKY U |YcTHBIN onpoc
pelIeHuit HepaBeHCTBA €PMHUHOJIOTHIO. Pewmenue 3aj1a4 Y
BrmonuaTe IpeoOpa3oBaHUs HEpaBEHCTB, COZIEpIKAHUEM
29 KBazpaTHbie HEPABEHCTBA C OJIHOI ) https://education. |ucnonb3oBath Anst  mpeoOpa3oBaHUs — CBOWCTBA y . KPaeBETIECKOr0
““ |nepemenHoit yandex.ru/ YHCIIOBBIX HEPABECHCTB. CTHBI OTIpOC | MITOHEHTA
PacnozHaBaTh KBaZpaTHbIE HEPAaBEHCTBA C OAHOM
Pemenue HepaBeHCTB TpadUIECKUM TICPEMEHHOH. YCTHEIH OP poc.
2.3 2 Pematp KkBajzpaTHOE HEPABEHCTBO rpa(imqecng ITucbMeHHBII
METOZIOM M METOZIOM HHTCPBAJIOR METOJIOM M METOZIOM HHTEPBAJIOB. KOHTPOIb
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Ulepanercras,  comepame SHAK Pemiate  KBajpaTHBIC ~ HEPABEHCTBA,  HUCTONB3YS |V orHpIii ompoc.
24 MOE o ) p 2 rpaduaecKue mpenCTaBICHHS. TMcLMEHHEI
Yy Pewate HepaBeHCTBA, coAepxKalIKe 3HAK MOIYJIS. KOHTPOJIb
W3o0paxaTp pelieHWe HEpaBeHCTBA C  OJHOU
25 CucTeMBbl  HEPaBEHCTB € OZHOM 2 NIEPEMEHHOM M CUCTEMBl  HEPAaBEHCTB  Ha
IIEPCMCHHOM KOOpIMHATHOM MpsIMOW, 3alMChIBaTh pELICHUE C
PemieHne TEKCTOBBIX — 3amad  C HOMOMIBIO CHMBOJIOB. n .
2.6 |MOMOMIBIO HEPABEHCTB, CHCTEM 2 OcBanBaTh ¥ NPUMEHSTH HEPABEHCTBA NIPH peleHuy |- ACPMCHHBIN
HEpaBEHCTB pasIMYHBIX 3a1ad, B TOM 4HCIe Ipakruko- [KOHTPOIL
HepaBeHCTBO c IByMs OpPUEHTUPOBAHHBIX.
,7 |nepemenmbMy. Penrerue 1 Pacno3HaBaTh HEPAaBEHCTBO C IByMs NIEPEMEHHBIMHU.
. HepaBeHCTBA c TByMs [MpumensaTh rpaduueckuii METON PELICHHS CHCTEM
TepeMeHHbIMHU HEPaBEHCTB C JABYMs IEPEMEHHBIMU
I'paduaeckuii MmeTos pemieHUs 0
2.8 |CHCTEM HCPABCHCTB C ABYMs 1 %aKTquCKaﬂ
abota
MepeMEHHbIMU p
29 CucteMbl HEpaBEHCTB C JBYMs 1
' MePEMEHHBIMU
210 Koutponbaas pabota mo Teme 1 KonTponbHas
' "KBanpaTHble HepaBEeHCTBa» pabora No2
Pa3nen 3. YpaBHeHHsl M HEPABEHCTBA: YPABHEHH S, HEPABEHCTBA U UX CUCTeMbl. (25 yacoB)
3.1 buksanpaTHbie ypaBHEHHS 1 Pewiatp OMKBaspaTHbIE YpaBHEHHUSL. YCTHBI onpoc
ITpumeHATH METOBI PaBHOCHIIBHBIX
IIpumepbl NPUMEHEHUH METOIOB npeoOpa3oBaHH, 3aMEHBI NIEPEMEHHON,
PaBHOCWIIBHBIX  IPeoOpa3oBaHUM, rpau4eckoro MeToa Mpy peleHN: ypaBHeHUH 3-i Vemssii - onpoc
39  [3aMeHBI HePEMEHHOI], 3 U 4-i1 creneHeil.Pemats 1poOHO-panoOHAIBHbIE SRR —— '
' rpaguyecKoro MeToza pu ypaBHEHHS U HEPABEHCTBA. KOHTPOTb Pemenne  3amau ¢
pelieHun ypaBHeHHH 3-i1 u 4-i httos://education PacnoznaBate nMHEHHbIE ypaBHEHUS C JBYMS CoIEpKaHUEM
N ps: .
CTCIICHCH andex.ru/ NIEPEMCHHBIMU. KpaeBeauecKoro
yandex.rr Crpoute TpaQuKkn ypaBHCHHH, B TOM HHCHC |y ... . ompoc. [KOMITOHEHTa
33 Pemrenne  1poOHO-palMOHaTbHBIX 4 UCTIONB3Ys IM(PPOBBIE PECYPCHI. TTpakTHYecKas
YPpaBHCHHH 1 HCPABEHCTB Pemare mpocrelimue CHUCTEMBI JBYX HEJIMHEMHBIX paGota
YPaBHEHUH C JBYMs IEPEMEHHBIMH.
P . IpuBonTh rpadUHeCKyr0 HHTEPIPETALMIO PEMICHAS |[[pakTHyecKast
34 CIICHUC CHCTCM  ypaBHCHHHM  C 2 YPaBHEHHA C JBYMSA TEPEMEHHBIMH H CHCTEM [paGora.
ABYMS HIEpEMCHHBIMH YPAaBHEHHMI C IBYMs [IEPEMEHHBIMH. Tectuposanue
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Pemienye  OpocTeHIIUX — CHCTEM Pemath  TekctoBbie  3anaum  anreGPaMuecKuM |yerppri  ompoc.
3.5 |HenuHEHHBIX ypaBHEHHIl ¢ ABYMs CrocoboM. 5 _ |Opakruueckas
MepeMeHHBIMHT HccnenoBaTh cHCTEMBI HEMMHEHHBIX YPaBHEHHUH C paboTa
rapamMeTpoM
I'paduueckuit  Merom  pemeHHS
3.6  |cucTeMbl HETMHEHHBIX YPaBHEHUH C TectupoBanue.
JBYMsI IlepeMEHHBIMU
Cucrema  fAByX  HEIMHEHHBIX TMpaxTaeckas
3.7 |ypaBHeHMH C AByMs IepEeMEHHBIMHU prOTa
KaK MOJIENb peajlbHOM CUTYaIn
38 CucreMa HETMHENHBIX YPAaBHEHUN C [IpakTuueckas
' mapaMeTpoM pabota
3.9 IIpocreiimne HEpaBeHCTBA C JBYMs YcerHblll - ompoc.
MEePEMEHHBIMU U UX CUCTEMBI TectupoBanue
KonrponmsHass pabota 1mo Teme KOHTDONLHAs
3.10 |"YpaBHeHHs, HEpaBEeHCTBAa W WX P
cUCTEMBI" pabota Ne3
Pa3znen 4. UucioBble M0cC/1€10BaTeILHOCTH U NIporpeccuu (25 yacos)
[Monsitue YHCIIOBOM OcBauBaTh U NPUMEHATh MHAEKCHBIE 0003HAYCHUS,
41 |mOCIeNOBATENLHOCTH. Koneunsre n CTPOHTb PEdEBLIE BLICKA3BIBAHMNA C HCTIONL3OBAHUEM |y .. onpoc
OecKOHEeUYHbIE TEepMHHOJIOTHH, CBSI3aHHOW c MOHSTHEM
TIOCJIEI0BATENILHOCTH HOCJIEIOBATEIEHOCTH. OnpenensiTh BU/JIBI
HOCJIEIOBATEIEHOCTEN: OrpaHUYeHHast
OrpaHnyeHHas MOCJIEIOBATEIFHOCTE, MOHOTOHHO BO3pacTaromias
4.2 MOCIEA0BATEIFHOCTE. MOHOTOHHO (yObIBaromias) MOCIIEAOBATEIBHOCTD. |YCTHBIM  ompoc. [Pemenne  3amad C
BO3pacTaromas (yObIBaromas) https://education AHanmM3upoBaTh thopmymy n-ro wieHa |TectupoBanue colepKaHueM
MIOCTIEI0BATENBHOCTh yandex.ru/ IOCIIEI0BATEILHOCTH WM PEKYPPEHTHYIO (1)0pMynvy KPAeBEeTUECKOr0
W BBUHCIATH  WICHBl  IIOCIEJOBATEIbHOCTEH, KOMIIOHEHTA
3aJaHHBIX OSTHUMH (opMynamH. YCTaHaBIMBATH
Cnoco0b1 3aJaHus 3aKOHOMEPHOCTb B MOCTPOCHUU
[OCJIEI0BATEBHOCTH: TOCNE/IOBATENLHOCTH,  €CMHM  BEIMMCAHEL  TIEPBEIC [1po rvuocicay
4.3 ONMCATENbHBIA, TAOMWYHBINA, C HECKOJILKO eé YJICHOB. Pacno3naBath paGota

MOMOIIBI0 (DOPMYJIBI N-TO HJIEHA,
PEKyppEHTHBII

apr(METHIECKYI0 U TEOMETPHUIECKYI0 IPOTPECCUH
MpHU pa3HBIX crocobax 3amaHus. Pemats 3amaum c
HCTIONIb30BaHHEM dbopmyn n-ro 4JIeHa
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Apupmerrmaeckas u

apu(pMETHYECKOH M TeOMETPUYECKOW HNpOrpeccui,
CYMMBI TEpBBIX n wWieHOB. M300paxkate wiICHBI
MIOCJIEI0OBATEIFHOCTH TOYKAMH Ha KOOPAWHATHOMN

44 Ireomerprueckas nporpeccuu miockocTH. PaccMaTpuBaTh pUMeEphl mpoieccos 1 | CTHbIH onpoc
SIBJICHUHA M3 peanbHOM JKU3HM, WUIIOCTPUPYIOLINE
N3MCHEHHE B apU()METHYECKOH TPOTPECCHH, B
- TeOMETPUYIECKOI TIPOTPECCHH; n300paxxkaTh
CeoiicTaa . HJICHOB COOTBETCTBYIOIME  3aBUCHMOCTH  Tpadiecky. | IPAKTHUECKAS
4.5 apnq)MeTqucxo“n . " PewaTp 3a1aun Ha TPOLIEHTHI, 0AHKOBCKHE BKJIA/BI U pagora.
TCOMCTPHHCCKOM MPOrpeccHu KpEeIUTOBaHUE. IIpencraBasaTs GeckoneuHble | | SCTHPOBaHNe
DopMyIIbl n-ro YIeHa NepUOANYECKUe ApoOdM B BHJE OOBIKHOBEHHBIX.
4.6 |apudmernueckoit u 3HAKOMHUTBCS c MOHATHEM cxozumocty |[[IPaKTAYECKas
reoMeTpHYEcKoii porpeccui T0CIIEI0BATEBHOCTH, HAXOHTH CyMMY Geckoneuo [PA0OTa.
yObIBatommeit TreOMETPUIECKON TIPOTPECCHH.
DOpMYIEL CYMMEI HepBHVX n [IpumeHATs METON MaTeMaTH4YeCKOW HHIYKIHH.
477  |ICHOB apnq)Mequecxon " 3HAKOMUTBCS C UCTOPUEH Pa3BUTHSA MATEMATHKH
reoMeTpHUecKoN porpeccuil
3agaun Ha MPOLEHTHI, 0AHKOBCKHE ITHCEMEHBEL
4.8 BKJIaJbl 1 KPEAUTHI KOHTpPOJIb
[IpencraBnenne 0 CXOIMMOCTH
MIOCTIeI0BATENbHOCTH, O
4.9 |cyMMHPOBaHHH OECKOHEUHO VYcTHBIH onpoc
yOBIBaroIIei reOMEeTPHUICCKOM
Iporpeccuu
410 [Merox MaTeMaTH4eCKOH HHIYKIMK
KonrponbHas padora 1o teme
411 "YycnoBble MOCIEA0BATEILHOCTH U KonTponbHas
nporpeccun” pabota Ne4
Pa3nen 5. Anreopanyeckue BbIpa:KeHUsI: CTeNEeHb ¢ PAMOHAJBHBIM NMoka3aresieM (12 yacoB)
®dopmynupoBaths onpeieneHus KOpHs N-i CTENeHNn U Pemenne 3amau ¢
51 Kopenp n-it crenenu. CaolicTBa https://education. |cremeHu ¢ paunoHaNbHBIM MOKa3zaTeneM. [IpumeHsTs ([IucbMeHHBIH CoepKAHUEM
' KOpHS N-if cTeneHn yandex.ru/ OllepallMIi0  M3BJIEUCHHUS KOPHA N-i  CTENeHH, [KOHTPOJb KpaeBe4ecKoro
UCTIONB3YsT TPH  HEOOXOAMMOCTH  KaJIbKYJISTOP. KOMITOHEHTa
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BbIYHCHATS 3HAYCHHWE CTCIEHH C PallMOHATbHBIM
moka3zareneM. OIeHUBaTH 3HAYCHHWE KOPHA nN-U
CTCTICHW, 3HAYCHHWE CTEIeHH C pPalHOHAIBHBIM

CreleHs c PALOHATLHBIM MOKa3zaTeleM IEAbIMA YUCIaMH M JCCATHIHBIMHU
5.2 N . 3 6 C TectupoBanue
MOKa3aTeJIeM U e€ CBOHCTBa APOOAMH. PaBHUBATD n YHIOPAN0IHBATE
panMoHambHBIE W HMppalMOHAIbHBIC  YHCHA,
3alllICaHHBIE C IIOMOINBIO KOPHS N-H CTENeHH,
CTEIICHH C pallMOHAIILHBIM TI0Ka3areneM. BrInoiHsATh
TOXJIECTBEHHBIE ~ NPEOOpa3oBaHUSl  BBIPAKEHHMS, =
ToxnecTBeHHBIE TPe0OPa3OBAHMS . YcerHblt  ompoc
. COJIepXKAIIEr0o KOPEeHb N-H CTemeHu, CTeNeHb C
5.3  |BBIpajK€HHH, COAEPIKAIINX KOPEHb 3 IIpakTuueckas
| palMOHANBHBIM  [OKa3aTeleM. 3HAaKOMHTBCS  C 6
N-il cTeneHn o paboTta
UCTOpHUEH pa3BUTHUSI MaTEeMaTHKU
ToxnecTBeHHBIE TpeoOpa3oBaHUs .
. [IncemenHbI
5.4  |BBIpaKEHHH, COJECPIKALINX CTETECHb 2
KOHTPOITb
C panMoHaIbHBIM MOKa3aTelneM
KonrponmsHass pabota 1mo Teme
" KonTponbnas
55 CreneHp [¢ paIMOHATEHBIM 1
" pabota Ne5
MoKa3aresieM
Pasnen 6. IloBTopenne, 06001eHMe, cUCTeMaTH3alUsI 3HaHUil (24 yaca)
OmneprpoBaTh MOHATHEM YUCIOBOTO MHOKECTBA.
AXTyanu3upoBaTh TEPMHHOJOTHIO M OCHOBHBIC
JCUCTBHS, CBSI3aHHBIE C YHWCIAMH: HATypaJbHOE
YHCIIO0, MPOCTOE M COCTAaBHOE YHCIO, JEIHMMOCTh
Uucnossle BeipaxeHus. CTeneHs ¢ .
6.1 2 HATYpaJbHBIX YHCElN, NMPHU3HAKU ACIUMOCTH, Iienoe |YCTHBIM onpoc
pannoHaIbHBIM TI0Ka3aTeleM
YHCIIO0, MOJIYJIb YHCIIa, OOBIKHOBEHHASI U JAECATUYHAS
Ipo0b, CTaHNAPTHBIM BUI 4YUCIA, apUPMETHYECKUI
KBaJpaTHbIl  KOpeHb.  BpINONHATE  JelCTBUS, Pemenne 3amau ¢
https://education. |cpaBHHBaTH M yIOPSIOYMBATH YHCIIA, PEACTABIATH COJIEPIKAHUEM
yandex.ru/ 4HCIIa HA KOOPJMHATHON NPSMOM, OKPYIJISTh YACIA; [[pakTHuecKas KpaeBea4eCcKOro
6.2 |Texcrosbie 3ajiatu 4 BBIIONHATh TNPUKWJAKY M OLEHKY Pe3YJIbTaTa [naGora KOMITOHEHTA
BBIUMCIIEHNH. Pemate  mpakTHueckwe — 3a/1auy,
6.3 AnreOpandyecKue BHIPAKECHUS M HX 2 CcoJiepaKallie IPOLEHTHI, JIOJIH, YACTH, BBIPAKAIOIIUE |To cTHpOBaHHE
npeoOpasoBaHus 3aBUCUMOCTH: CKOPOCTb — BPEMs — PACCTOSIHUE, LIEHA
— KOJIMYECTBO — CTOMMOCTB, 00BbEM PabOTHI — BpeMs
— IPOM3BOJUTENBHOCTH TpyAa. Pa3bupaTs peanbHble
6.4 |®DyHKOMU, UX CBOWCTBA U rpadUKU 4 VYcTHBlii onpoc

KIU3HEHHBIE CUTyalnH, GOpMyIHpOBATh UX Ha S3bIKE

MaTeMaTUuKH, HaXOJIUTh peuicHue, IIPUMCEHAA
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MaTeMaTHYECKHI anrmapar, HUHTEPIIPECTUPOBATH

6.5 |YpaBHeHHUS U CHCTEMBI ypaBHEHHUI pesyJIbTar. TectupoBanue
Pemarp TekcToBEIE 3amaun  apHHMETHUESCKUM
6.6 Hepasencrsa 1 CHCTCMBL crocoOoOM; H3BJIEKaTh HEOOXOOUMEBIE  JaHHBIE, Ipaxriyeckas
HCpaBCHCTB MpeJCTaBICHHBIE B BepOambHOM, TpadudeckoM u pabora
tTabimyHOM BuIe. Pemiate TekcToBBIE 3amadud C
. NOMOILBIO BBEJCHHS IIEPEMEHHBIX, COCTaBIISATH
Apndmernieckuit KOpCHE. YPaBHCHWS, HEPABEHCTBA, CHCTEMbl YPAaBHCHHH M [Komrponbhas
6.7.  |[Ilpeodpasosarne BBIpAXNKCHIH, HEABEHCTB 10  YCIOBMIO 3a7aud. BBIpakarth [hagora Ne9
COJIEPIKAIINX KOPHU (GopMynamMH 3aBHCUMOCTH MEKIY BEJIUYMHAMH,
MO/JIETIMPOBATh pPeasibHbIE TIPOLIECCHI
Hrorosas
6.8 |HUroroBas KoHTpoNbHas paboTa KOHTPOJIbHAS
pabota
6.9 OOo0mieHne u  cUcTeMaTU3alus

3HAHUHA

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136

82




TeMaTudeckoe IJIAHUPOBAHUC. FQOMeTpI/Iﬂ 7 Kaacc

Tabmua 8

DopMBblI
No Koa-Bo
Tema pasnesa 0P Buasl gesre1bHOCTH TeKyLIero HP20
n/m 4yacoB
KOHTPOJIsI
Paznen 1. [Ipocreiimue reomerpuyeckue purypsl U ux cBoiicrBa. U3mepeHue reomerpuyeckux Beanyux (14)
. DopMynMpOBaTh OCHOBHBIE IOHATHSA U
[Ipocreiimine reoMeTpUyYECKUE o
1.1. O OLEKThL 3 OTpeACICHMYS. 'Y cTHBII onpoc
’ PacriosHaBaTh H3y4YeHHBIE T€OMETPUYECKHE
1.2. |MHOTOYTONBHHUK, JJOMaHasl. 1 (urypsr, OMpEACIATE ux B??HMHOC 'Y cTHBIH orpoc
[pacroJOXKEHHEe, BBIIOJHATH YEpPTEX IO
CJIOBHUIO 3aJIauH. o
Y . A 'YCTHBI  ompoc
CMexHBIE M  BEpTHUKAIbHBIE [IpoBoauTh mpocTeHIINe TMOCTPOEHUS C N
1.3. 3 httos://education . [[InceMeHHBIH
YTIIBL. Ntps./7education. ponompio UPKYISL u JTUHEVKH. Pemenne 3amau
yandex.ru/ N KOHTPOJIb
https://resh.edu.r M3MepsATh NHHEHHBIE W YTJIOBBIE BEIHYUHBI CoZlepIKaHHEM
u/subject/lé/ " |reOMETPHYECKUX M MPAKTUYCCKUX OOBEKTOR. KpacBEIIECKOr0
14 PaGora c MpPOCTEUIIUMU 5 Omnpenenars «Ha riaa3» pasMmepbl pealbHbIX [[pakThyeckas [koMIOHEHTa
" meprexamu 00BEKTOB, TPOBOJMTH TPyOyl0 OIEHKY uX padora
[pa3MepoB.
15 H3mepenue JIMHCHHBIX u 4 Pemars  3aga4yv  Ha  BBIYMCICHHME JUIMH [[pakTHYecKast
e yTHOBBIX BeJII/IlII/IH, BBIYUCIICHUC OTpe3KOB u BEJIUYUH er'IOB. pa6OTa
Pemmats 3a1aun Ha B3aMMHOE paclOJIOKEHHE
[MucbMeHHBIN
1.6. [KontposbHas paGora Ne 1 1 reOMEeTPUYECKUX ¢buryp. [IpoBoauTs
KIacCU(UKAIIHIO YIJIOB, BBIYHCIIATH [KOHTPOJIb
Paznen 2. TpeyronbHukm (22)
[TonsTHe 0 ABHBIX ps: i Pemenne 3amau
p hitps://education. - Ip.osapar Mapbl paBHBIX TPEYTOJFHUKOB A
TPEyrolbHUKax | MEpBUYHBIC yandex.ru/ . coZlepyKaHuEM
2.1. 1 ) Ha TOTOBBIX YepTeXkax (C yKa3aHueM 'Y cTHBII orpoc
[IPEACTABICHUS. O  PaBHBIX https://resh.edu.r 1pi3aKOB) KpaeBeI4ECKOro
(urypax. u/subject/16/ p : KOMITOHEHTa
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BriBoauTh crieacTBus (paBeHCTB
COOTBETCTBYIOIINX AJIEMEHTOB) M3 PAaBEHCTB

YcTHBIM  Ompoc.

[TpakTrueckas
TPEYrOJbHUKOB.
Tpu OpU3HaKa  paBEHCTBA i padora.
2.2. 5 DopMyIHpPOBATH OMPEICTCHHUS:
TPEYTOJILHUKOB 0eTDO Pemenue 3anay.
TPOYTOJILHOTO, TYIIOYT OJIBHOTO, M
[TnceMeHHbIN
PSAMOYTOJIEHOT'O, pABHOOEAPEHHOTO,
. KOHTPOJIb
[PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPHUCHI, BEICOTHI, MEIUAHBI .
[Mpu3naku paBeHCTBa YcTHBI  ompoc
TPEyroJbHUKA; CEPEANHHOTO .
2.3. [pAMOYTOJBHBIX 4 [TucbMeHHbBIT
MepIeHUKYJIIsIpa OTpe3Ka; nepuMeTpa
TPEyrOJIbHUKOB. KOHTPOJIb
TpeyrojbHUKA.
CBOHCTBO ME€aHbI DopMynHpOBaTh CBOMCTBA U MPU3HAKU YCTHBI  ompoc
2.4. |[IpsSMOYTOJILHOTO TPEYroJIbHHKA, 2 PaBHOGEIPEHHOTO TPEYTrOJILHUKA. [T1cEMEHHBIN
[TPOBENEHHON K THIIOTEHY3E. CTpOHUTH YEPTEKH, PELIATh 3aa49H C KOHTPOJIb
MOMOIbIO HAXOXKICHUS PaBHBIX
IPaBHOOETIPEHHBIE u [TpaxkTrueckas
2.5. 2 TPEYTOJIbHUKOB.
[PAaBHOCTOPOHHHUE TPEYTOJIbHUKH. pabota
[TpuMeHSTh TPU3HAKH PABEHCTBA
IMpussaxu - CBOMCTBRA NPAMOYTOIBHBIX TPEYTOIBHUKOB B 3a/a4aX.  \yerypii onpoc.
2.6. paBHOOEIPEHHOTO 3 McronbsoBath LII/I(IlpOBLIe PeCypeet UL [TuceMeHHbBIT
TPeyTONBHHKA. MCCIIe/I0BAHNs CBOHCTB U3Y1aeMbIX ¢buryp. KOHTPOITD
3HAKOMUTHCS C UICTOPUEH PA3BUTHS
2.7. |HepaBeHcTBa B TEOMETPHHU. 1 reOMETpUU 'Y cTHBII orpoc
[IpsiMOYTONBHBIN TPEYTOJIBHUK C
D.g. | PAMOY o peyr 3 TectupoBanue
yriom B 30
KoutponbsHas
2.9. [KonrponbHas pabora Ne 2 1 P
pabota Ne2
Paspea 3. [lapanienbHsbie npsMbie. CyMMa yIiioB TpeyrojibHuka (14)
DopMyITUPOBAThH TOHITHE MTAPATUIEITBHBIX
Haxpect JIe)KaIue, .
C0OTBETCTREHHEIE " https://education. [IPAMBIX, HAXOIUTb IPAKTHIECKUE TIPUMEPBI. Pemenne 3amau ¢
yandex.ru/ M3ydaTs CBOWCTBA YIJIOB, 00pa30BaHHBIX MPHU . coaepKaHUEM
3.1. joOHOCTOpOHHKE YTIIBI, 2 5 Y Y > OOP Py o et orpoc Aep
https://resh.edu.r  mepecedeHny mapaIeIbHbIX PSIMbIX KpaeBeI4eCKOro
00pa3oBaHHbIE TP NIEPECCUCHUN /subiect/16/ .
u/subjec CeKyILeH. KOMITOHEHTa

[apajulelIbHbIX MPSAMBIX CEKYILEH

HpOBO}II/ITB JA0Ka3aTeCJIbCTBA NMAapaJUICIIbHOCTH
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HapaﬂnenLHme MpAMBIC, nux

VBYX IIPSAMBIX C IOMOIIBIO YIJIOB,

YceTHBIM  ompoc

32 | hoiicTna 3 06pPa30BAHHEIX MIPH MIEPECCUCHNH ITHX [TicEMEHHEBII
MPSIMBIX TPEThEH TPSAMOIA. [KOHTDOITE
[TpusHak napajuIeIbHOCTH BEIYHCIATE CMMY YITIOB TPEYTONBHUKA K Ky v oo poc
MpsMBIX  Yepe3 ABEHCTBO .
3.3. p . p p . 2 MHOTOYTOJIPHIKA [TpaxTuueckas
PAaCcCTOAHUM OT TOYECK OAHOU Haxonute 4YKUCIIOBLIE U 6yI<BeHHLIe 3HAYCHUS b 260Ta
MpAMOM J10 BTOPOU HpsIMOiA. YIJIOB B TEOMETPUUECKHUX 3a/ladax C
KICIIOJIb30BAaHUEM TEOPEM O CYMME YTJIOB [paxTiaeckast
3.4. |CyMMa yrioB TpeyrojbHHKA.. 3 [TPCYTOJIbHUKA U MHOI'OYTOJIPHUKA. pabota
3HAKOMHUTHLCS C UICTOPUEH pa3BUTHUS TecTUpoBaHNe
FEOMETPUHU UX CXOJICTBA U PA3THUHSL.
MoenupoBaTh X0 pEIICHUS 3a1a49H C
EOMOH_IL}O pI/ICYIéKa, CXEMBI, TaOJIHUIIHI; VerHii  ompoc
3.5. |BHemHue yribl TpeyrojabHUKa 3 PUBOZHTE, PasOMPath, OUCHUBATE [IpakTHueckas
[pa3IMYHBIC PEIISHHSI, 3aITUCH PEIICHUI paGora
TEKCTOBBIX 3a/1a4.
KpuTHueCcKy OLIEHUBATh MOTYYCHHBIH
[PE3yIIbTAT, OCYIECTBISATH CAMOKOHTPOJIb,
MPOBEPss OTBET HA COOTBETCTBHE yCIOBHIO, [[[MChMEHHBIN
3.6 |[KonrposbHas pabora Ne 4 1 POBEP Y ’
HAXOJUTh OIIHOKH. KOHTPOJIb
Pasnes 4. OxpyxHOCTb M KpyT. I'eomeTpuyeckue nocrpoenus (14)
DopMyTHpOBaTh ONPECIIEHIs: OKPYKHOCTH,
OKpY>XHOCTh, XOpZla W JTUAMET i N
41 PYyxE , XOpI bl p 1 XOpABI, THaMETpa U KacaTelbHON K VeTHBI Ompoc
IMX CBOMCTBA OKPY>KHOCTH.
M3y4yaTh UX CBONCTBA, IPU3HAKU, CTPOUTH
4.2. |KacaTenpHas K OKPYKHOCTH 2 | ICPTEHH. YerHbId - onpoc
L. Py . htt[:_)s://education- I/ICCHe):[OBaTI), B TOM 4YHCJIC UCIIOJIL3YA T€CTI/IpOBaHI/I€ Pemenue 3amaq c
yandex.ru/ 1U(POBBIC PECYPCHI: OKPYKHOCTbD, IMpakTHyeckas conepxanmem
4.3.  |OKpy)KHOCT, BIIMCAHHAS B yTOI 2 https://resh.edu.r [BricanHyo B yroJr; IEHTP OKPYKHOCTH
/subiect/16/ N ’ ’ pabora KpaeBeIIECKOTO
u/sunjec BIIMCAaHHOM B YIOJI; PABEHCTBO OTPE3KOB T ——
[Tonsitue o 'MT, npumMeHeHue B KacaTeTbHBIX. vp KOMIIOHCHTA
A.4. 2 [TucbMeHHBIN
Bagavyax. Hcnonb3oBath Metong I MT mns
IKOHTNOITh
. IMOKa3aTeNbCTBA TEOPEM O IepEeceUCHUN
buccektpuca u  cepelUHHBIN GHCCEKTPHC YITIOB TPEyTOIbHAKA H [MpakTrueckas
4.5, [meprieHuKynsp Kak 2 CepeAMHHBIX EPIEHANKYIISAPOB K cToponam  |[Pa00Ta
FEOMETPUUECKAE MECTa TOUEK. TpeyrojbHUKa ¢ oMoLbio I MT. TectupoBanme

85



https://education.yandex.ru/
https://education.yandex.ru/

OBnazneBaTh NOHATUSMH BIMCAHHON U
ONUCAaHHOU OKPY>KHOCTEH TPEyTrOoIbHUKA,
HaXOAWUTh HEHTPBI ITUX OKPYKHOCTEH.
Pemate OCHOBHBIE 33J]a4/ Ha IOCTPOCHHUE:!

4.6 Opr}KHOCTL, OIIMCaHHAasA OKOJIO lyTJ1a, paBHOTO JaHHOMY, CEpPECIMHHOIO HpaKTI/I‘IeCKaH
" [IPeYTONbHHKA.. MepHeHIMKYJIIpa JaHHOTO OTPE3Ka; MPAMOH, [padora.
MPOXOJAIIEH Yepe3 JaHHYI0 TOUKY U
MEPIEHAUKYJIIPHON TaHHOM MPSMOM;
OHCCEKTPUCHI JaHHOTO yIJIa; TPEYTOJIbHUKOB
MO pa3INYHBIM JIEMEHTaM.
47 OKpyXHOCTb,  BIIMCaHHas B SHAKOMHTBCA C HCTOPUEH pasBHTHA [IpakTHueckas
' TPEYTOJIBHUK reOMETpHH paboTa
48 [Tpocreiimue 3a1a4u Ha [TpaxTHueckas
' [MOCTPOCHIE paboTa
[TrucrMeHHbIN
4.9 [KonrpompHas pabora Ne 5
KOHTPOJIb
Paznen S. [loBTopenue. O6001enue 3HaHuii (4 4)
[loBroperne u  o0oOmIEHHE [TpakTuueckas
5.1. |OCHOBHBIX MOHSTHI H METOJOB https://education PewaTe 321214 Ha OBTOPEHKE, pabora Peurenne 3amad ¢
Kypca 7 Kiacca. yandex.ru/ VJITIOCTPUPYIOLIMC CBA3H MEXKIY TecTupoBaHUe  |conepskatmem
https://resh.edy,r [PA3THHIHBIMI YaCTAMH KYpCa, OCYIIECTBIIATE DACBEIIECKOrO
. [TpaxTHueckas P
u/subject/16/ KOMITOHEHTa
paboTa.
5.6. [Mtorosas KOHTpoOJIbHAs padboTa
KoutponbsHas
padoTa Ne6
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TeMaTudeckoe IJIAHUPOBAHUC. FQOMeTpI/Iﬂ 8 kiacc

Tabmua 9

Ne Kou-Bo ®opMBbI TEKYyLIETO
Tema pazaena 20P Buael gesareanbHoCTH p yi HP20
n/n 4acoB KOHTPOJIS
Pemenue 3amad ¢ HCIIOJIB30BAaHHEM CBOWCTB H Pewerme samaq  c
. . MIPU3HAKOB TapajuIeTbHBIX npsiMBIX, ([IpakTrdaeckas
IloBTOpEHHE Kypca TeOMEeTpuu 7 https://education. cofiepKaHueM
9 2 paBHOOEIPEHHOTO TPEYTronbHUKA. Pemmenne 3aqa4 [padoTa.
Kinacca. O6001IeHe 3HAHNUT yandex.ru/ KPaeBeaIeCKOro
Ha JI0Ka3aTesIbCTBO C UCIIOIb30BAaHUEM TIPH3HAKOB KOMITOHEHTA
PaBEHCTBa TPEYTOJIbHUKOB
Paznea 1. Yerbipéxyronpuuku (12 u)
YcTHbl onpoc.
11, HapuannenorpaMM, €ro NpHU3HaKu U 3 TychMeH b
CBOMCTEA H3o0pakaTb M HaXOAWTh HAa  YEPTEXkaX |KOHTPOJIb
YeTHIpEXYTOMBPHUKN ~ Pa3HBIX BHAOB H  HX
YactHble ciay4yau 37IeMEHTBL. YerHblii onpoc.
1.0, [MapaienorpaMMon 3 ®OopMyIMpOBaTh onpenenenus: |[IACbMEHHbBIA
(mpsiMOyTOJIBHEK, pOMO, KBajpar), mapajiesiorpaMMa, — MpsIMOYTOJIBHUKA, poMOa, |[KOHTPOJIb
X NPU3HAKK M CBOHCTBA KBajpara amnieniiy, PaBHOOOKOM aneuuu
Bubmorexa I ai[ﬁ) r(;ﬂLTIE)I‘/'I TuaHéHIfI/I TP
IIOK pAMOY P ) V CTHEIH Pemienne 3amau ¢
13. |Tpaneuus 1 httos://m.edsoo 1 Jloka3sbIBaTh 1 MCTIONB30BATH MU PEIICHHH 327121 coneprKaem
IUDS.//M.€E300.1 NMpU3HAKM M CBOMCTBa: mapajenorpamma, |OIpoc
u/7i417e18 HpsSIMOYTOJIbHUKA, poM0a, KBajpara, Tparelnuu KPACBEIICCKOTO
https://education. EBHOgOKOﬁ ’T I; e H’H pH H;w:p OHLHOé VcerHblit onpoc. KOMITOHEHTa
14 PaBuoOoOKkas u MPSIMOYTOJIbHAS 2 yandex.ru/ p ATLeLIH p n, p yr T[I1uCcbMEHHbBIH
" |Tpareunn TPATICTIE. KOHTpOJIb
[IpuMeHsATP  METOA  yOBOGHUS  MEAHMAHBI
TPEyTOJIbHHKA.
Hcnonp3oBath EIPI(I)pOBLIe pec(:gpcm VIS |V crhetii ompoc.
HCCIICIOBAHHS CBOWCTB M3y4aeMbIX QHUTY. I o
MCbMEHHBIN
1.5, [Meton ynBoenus Me/iarbl 1 3HAKOMHTBCS C HCTOPHEH Pa3BUTHS TE€OMETPUH KOHTDOITD
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YcrHbli onpoc

[TuceMeHHBIH
KOHTPOJITb
1.6 |LenTtpanbHas cuMMeTpuUs KourponbHas
pabota Nel mo Teme
«HeTbIpEXyrob-
HUKH»
Pasgen 2. Teopema Parneca u TeopeMa 0 IPOMOPIIMOHATBHBIX OTPE3KaX, MOA00HbIe TpeyronsHUKH (14 gacos)
Teopema @aseca u Teopema o
2.1, |nponopLMOHANBHBIX OTPE3KAX I YerTHblii onpoc
POBOIUTH MOCTPOEHHS C HOMOIUBIO IUPKYIS H
JMHEHKH C HcIoib30BaHue Teopembl Paneca u
TEOPEMBl O TIPONOPLIHOHAIBHBIX  OTpE3KaXx,
2.2. Cpenusist TMHYS TPEYTONBHUKA CTPOUTH yeTBEPTHII OPONOPUMOHAIBHBIA |V crhprii ompoc
OTpE30K.
i} [IpoBOIMTHL NOKA3ATENLCTBO TOTO, YTO MENMAHBI |/ o rpprif ompoc.
23, Tpanenus, e€ cpenHss IUHUSL TPEYroJbHUKA TEPECEKatoTCsl B OJHOW TOYKE, U ITHcEMenHELT
HaXOJUTh. KOHTPOITH
CBSI3b C LIEHTPOM MAaccC, HaXOAUTh OTHOUICHHE, B
bubnuoreka KOTOPOM  MEAMaHbl  JEJIATCS  TOYKOH WX |YCTHBIN ompoc.

2 4 (IlporopIioHabHbIC OTPE3KHU LIOK TepeceueHHs. SRy — P
https://m.edsoo.r |HaxoauTh 1mogo0HbIE TPEYTOJIBHUKH HA TOTOBBIX |KOHTPOIIb CHICHHC  3ajad ¢
u/7f417e18 gepTe’kaX € yKa3aHHEM COOTBETCTBYIOIINX CONCPIAHiEM

KpaeBe4ecKoro

2.5. |lleHTp Macc B TpEYroJIbHUKE . . HPH3HAKOB MOAO0UA. HpaxTuaeckas KOMITOHEHTA
https://education. |PemaTe 3amaum Ha IOZOOHBIE TPEYTONBHUKU C |paGoTa
yandex.ru/ MOMOIIBI0  CaMOCTOSTENFHOTO  MOCTPOCHHS

2.6. |[TogoGHBIE TPEYTONBHUKU qepTexRei u HaXOXACHHA MOJOOHBIX |V cryprii onpoc

TPEYTOJIBLHUKOB.
IIpoBoUTH JOKa3aTeIbCTBA C HCIOJIB30BAaHHEM
27 Tpu NpHU3HaKa nono6us MPU3HAKOB MOA00US. TecTupoBatue
TPEYrOJILHUKOB Jloka3biBaTh TpH MpU3HAKA MOT00HS
TPEYroJbHUKOB.
[IpuMeHATh TONyYeHHble 3HaHUA TpH pemenun |[HCBMEHHBIH n
FeOMETPUUECKUX U MPAKTUYECKUX 3a1a4. YCTHBIii O1poc.

28 Ipnmenenne 10 1006ws IIpH 3HAKOMMTECS C HCTOPHEil Pa3BUTHS TeoMeTpun | KOHTPOJIbHAs

peIeHNH NPAaKTHYECKUX 3a71ad pabora Ne2 o teme
«ITopo6uele
TPEYTOIBHUKI
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Pazpen 3. [nomans. HaxoxaeHue miomiaieit TpeyroibHUKOB U MHOTOYTONbHBIX Guryp. [lnomanu nogobusix ¢puryp (13 gacos)

CaoiicTBa Iomanen .
3.1. A VYcerHBIH ompoc
TEOMETPUIECKUX QUTYP
OnmageBath MEPBUYHBIMH IPEICTABICHUAMU 00
® o01ei Teopuu mwomaan (Mepsl), GOPMYITHPOBATD |V crHELH onpoc.
3.2. OpMyJIbL At Tromanu CBOWCTBA IUIOLIAJH, BBIICHATh HX HATISAHBIN |[TycpMeHHbII
TPEyTroNbHUKA, TapaieorpaMMa
peyr , Tap p CMBIC]I. KOHTPOJIb
BriBoauTh (bopmyJIbI TUTOLIA TN
. VY CTHBIN o1poc.
BhlMuCIeHe MIOMANeH CIOKHBIX rapajuiesiorpaMma, TPEyroJIbHHKA, TPalelud W3 p
3.3. duryp (opMyIIBI TLIOIAN IPAMOYTOJLHUKA (KBaapata). |[[pakTnyeckast
BriBoauts OpMyJbl  TUIOAAM  BBIMyKJIOro |pabora
Bbubnmnoreka A popmy tHa Y
OK YeTBIPEXYTONbHUKA YEpe3 [OUAaroHald W yroj
i 1 MEKLY HUMU [lpakTiieckas Pemenue 3amau ¢
34 [Inomann ¢uryp Ha KieTdaToi https://m.edsoo.r ny . 6 A
“* |ymare Haxoauts ruiomany (uryp, u3o0paxéHHbIx Ha [Pa00Ta. COJIEpPIKAHUEM
™ u/7f417e18 . TecTuposanne
KJeT4aToi Oymare, HCIONB30BaTh pa3OueHue p KpaeBeaIecKOro
. Urypsl Ha  4YacTH H OCTpauBaHUE. KOMITOHEHTA
https://education. uryp AocIp Y o
andex.ru/ Pa36upats NIPUMEPBL UCI0Jb30BaHus | ¥ CTHBIM ompoc.
3.5.  |Ilnomanu nogo6HBIX Guryp y ' BCIIOMOTATeIbHOM  IUIOmMAm¥ s pelleHus || IpaKTHueckas
TEOMETPUYECKUX 3a4ad. pabora
HaxoauTh miorniaau nogo0HsIxX Guryp.
3amaun c MIPAKTUYECKUM
36. p Brruncnars TUIOLIA M PAsMMMHBIX | 7oy oparme
CoJliepKaHUEM MHOTOYTOJIbHBIX (UTYP.
Pematp 3amaum Ha TWIOWAJb C HPAKTHYECKUM
. tai p IIpakTuueckas
cofiepyKaHneM
pabora.
Pemmenne 3a1a4 ¢ MOMOIIBIO METO A
3.7. . KontponpHas
BCIIOMOTATEIbHON IUIOMIAAN
pabota Ne3 mo Teme
«[Imomaney»
Pa3nen 4. Teopema [Tudaropa u Hauana tpurosomerpun (10 gacos)
bubmorexa JHoxassBath Teopemy [lndaropa, nucrmons3oBaTh
OK M N Pemenne 3amau ¢
Teopema  TTudparopa u i I €€ B IIPaKTUYECKUX BBHIYUCICHUSX. YcrHslit ompoc. O —
4.1. p P https://m.edso0.r - |®@opmynauposats onpenenenus ([TMCbMeHHBIH P
pUMEHEeHHe /7417e18 . KpaeBe4ecKoro
u e TPUTOHOMETPUUYECKUX (QYHKIMH OCTPOro YIJia, |ompoc COMIIOHCHTA

MPOBEPATH UX KOPPEKTHOCTD.
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BBIBOUTH TPUTOHOMETPUYECKHE COOTHOIICHUS B
MIPSMOYTOIEHOM TPEYTOJIbHHUKE.

OHPCHGHGHHC HccnenoBaTh COOTHOLIEHUS MEXIY CTOPOHAMHU B
TPUTOHOMETPHYECKIX byHKIUMi NPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yIiIaMH B 45° 1
TPOT' 11 TIPSIM. JIHOT : u . THBEIN poc.
42 OCTPOTO a OYTOJBHOTO 45°; 30° u 60° Ve OIpocC
" |tpeyronbHEKa, Hcnonb30BaTh hOpMyITbl IPUBEIEHNS H OCHOBHOE | T €CTUpOBaHHE
TPUTOHOMETPUUECKHE COOTHOIICHUS TPUTOHOMETPUUYECKOE TOXKIIECTBO IS
B MPSIMOYTOJIBHOM TPEYTOJIbHUKE HaXO0KICHUSI COOTHOIIECHUI MEXIY
TPUTOHOMETPUYCCKUMHU (DYHKIUAMH Pa3TAIHBIX
OCTPBIX YTJIOB.
[IpuMeHATs MONy4YEHHBIE 3HAHUSA U yMEHUs NpH |[IpakTudeckas
peleHUH MPAKTHUECKHX 3a/1a4. pabora.
OCHOBHOE oHOME ecKoe 3HAaKOMUTBCS C UCTOpUEH pa3BUTHUsI reoMeTpuH  |KOHTpObHAas
HOBH! TPUTOHOMETPHY
3. abota Ned mo teme
4.3 TOKISCTBO P b . Ned
«Teopema
[Mudaropa u Havana
TPUTOHOMETPHUM
Pa3znes 5. Yrisl B OKpY>KHOCTH. BIiicaHHbIe U ONMMCaHHBIE Y€THIPEXYTroabHUKH. KacaTenbHblie kK okpykHOCTH. Kacanue okpyskHocTeit (13 acoB)
5 1 Bnucannele u LHCHTPAJbHBIC YTJIbI, (DOpMy.l'II/IpOBaTL OCHOBHBIE OIIpeLEIIEHNS, IIncemenHbIH
Yol MEXIY KacaTCIIbHOU U XOpJIOH CBSI3aHHBIC C YIJIAMH B Kpyre (BIHCAHHBIN yroi, [KOHTPOIb
LEHTPAITBHBIN YTO).
Bubmorexa HaxonuTh BOucCaHHBIE YTIIBI, OMUPAIONIMECS Ha
52 Vel MCKAY XOpAaMH1 U CEKyIIUMU HOK OJHYy Jyry, BBIYUCIATH YIJIBI C MOMOIIBIO TeCTI/IpOBaHI/Ie
httos://m.edsoo.r TEOPEMBI O Bl'IPlca.I:IHI)IX yriiax, TEOpeMbl O Pemenne 3amau ¢
Boucanubie u OIIUCaHHBIC U/7f4l7e]_8 BIIUCAHHOM  Y€TBIPCXYTOJIBHUKE, TCOPEMBI O - OIPOC COACPIKAHNEM
5.3. |4eThIpéXYroJbHUKH, X TPU3HAKU U LUEHTPaIbHOM YTIJIC. T POC- |kpaeseaueckoro
CBOIiCTBA https://education WccnenoBath, B TOM 4UHCIEe C [OMOIbo |- CCTHPOBAHHE KOMITOHEHTa
yan déx ru/ " |uuPOBBIX PECypcoB, BITMCAHHBIC W ONHCAHHEIC
. ' YETBIPEXYTOJILHUKY, BBIBOAMTH WX CBOWCTBAa WU
[IpumeHeHne CBOWCTB BIUCAHHBIX U
i, MIPU3HAKU.
ONMCAHHBIX  YETBIPEXYTOJbHUKOB . [IpakTuueckas
54. Hcnonb3oBaTh 3TH CBOMCTBA M NpPHU3HAKU MpHU
Ipy  pElIeHMH TIeOMETPUYECKUX pabota
peuieHnu 3aaau
3a7a4

90



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

BzauMHoe pacmonoxeHHe —JIBYX
OKPYKHOCTEH, 00IIIHEe KacaTelbHbIC

5.5.

6.6 |Kacanme okpyKHOCTEH

ITucpMeHHBIH
KOHTPOJb.
CaMoolLIeHKa c
HCIOJIE30BaHUEM
«O1eH0YHOTO
JICTA»

YcrHbli onpoc
Kontponbnas
pabota Ne5 mo Teme
«YTIBl B
OKpPY>KHOCTH.
Bnucanneie u
OTIMCaHHEIC
YETHIPEXYTOJIb-
HUKI

Pa3zpen 6. [ToBTopenue kypca reomerpun 8 kiiacca (4 vaca)

O06o00mmenne u
3HAHUH

CHUCTCMaTU3anusa

9.1

Bubnuoreka
IIOK

https://m.edsoo.r
u/7f417e18

https://education.
yandex.ru/

Pemats 3a1a4u Ha IIOBTOpPEHHUE,
WUTIOCTPUPYIOIIHME CBSI3HM MEXY pa3IMYHBIMU
4acTsAMHU Kypca

IIncpMeHHBIN
ormpoc.
Htorosas
KOHTPOJIbHAS
pabora

Pemenne 3apau
coaepKaHueM
KpaeBeauecKoro
KOMIIOHCHTA

C

OO61ree KOMUYIECTBO YacoB 110 Iporpamme

136
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TeMaTudeckoe IJIAHUPOBAHUC. FQOMeTpI/Iﬂ 9 kiaacc

Tabmmma 10

DopmblI
Ne Kox-Bo
Tema pazaena 20P Buael aesareanbHOCTH TeKyIero HP20O
n/n 4acoB
KOHTPOJIS
N IIpakTueckas
[NapannmenorpaMMbl, WX CBOMCTBA W TPU3HAKH, Pemenne  3amau
IToBTOpECHUE, 00o00111IeHuE, . . N pabora.
. https://education. |mnomanu, ux ceoiictea. Teopema IMudaropa. COJIepIKAaHUEM
cUCTeMaTH3alus 3HAaHUM  Kypca 3 Bxonnas
yandex.ru/ Pemenne 3anady, WLTIOCTPUPYIONIEE CBA3H MEKIY KpaeBeI4ecKoro
reoMeTpuu 7 Kinacca KOHTPOJIbHAS
Pa3IMYHBIMH TEMaMH Kypca KOMIIOHCHTA
pabota
Pasnea 1. Pemienue TpeyronbHuKkoB (16 yacos)
CuHyc, KOCHUHYC, TaHI€HC U .
1.1. Yo ye 2 YcTHBIH onpoc
KoTaHreHe yrima ot 0 o 180 dopMynupoBath Onpenenenus
TPUTOHOMETPUIECKUX (YHKIUH TYHBIX W TPAMBIX
P (I; by 6 Y P N Pemenne  3agau
1.2. |Teopema KOCHHYCOB 3 YTJIOB. OCTaBJIATE Tabmiy SHAUCHUM |y eyt ompoc CcOoZIepKaHIEM
TPUTOHOMETPUYECKHX (PYHKIUH M OCHOBHBIX
0 KpaeBeI4ecKoro
yraoB oT 0 10 180”. BEIBOIUTH COOTHOIIIEHUS MEXAY N
YeTHBIE  ONPOC. [KOMIIOHEHTA
TPUTOHOMETPUYECCKUMHU  (YHKIUAMHU. BBIBOAUTH .
1.3. |Teopema cuHycOB 3 ., [MucemeHHBIH
npocreiine (bopMybI TPUBEACHUS LEN P—
TeOMETPHUECKUX cooOpakeHuil. BriBoauTh TeOpeMy P
KOCHHYCOB M TEOpeMy CHHYCOB (C pajaunycom
1.4. |PeunreHue TpeyroJb-HUKOB 3 . OMMCAHHOH ~ OKPYKHOCTH). Pemath safauM MO |yery iy orpoc
: . |reoMeTpHH C WCIIONB30BaHHE TEOPEM KOCHHYCOB H
https://education
yandex.ru/ CHHYCOB, HAXOJIUTh PAINYC OMIMCAHHON OKPY>KHOCTH.
DopmyJBI s HAXOMKICHUS Pemare ImpakTHYeCKHE 3aJaud, CBOIAIINECH K |[TyckMeHHLI
15. IUIOLAIM TPEYToIbHAKA 2 HAXOMK/IEHHIO PASITHYHBIX DJIEMEHTOB TPEYrONBHUKA. |1o5rposs
BreBomuTh  TpUTOHOMETpHYECKHE (OPMYIBI IS
TUIOLIA M €YroJIbHUKa napaenorpamma, ([Ipakrudeckas
1.6. |O6oOwmenue. Pemenue 3anauy. 2 pey i P p > |HP
¢dopmyny I'epona, ¢opMyiy IuIomany BBIIYKJIOTO [paGoTta
YETBIPEXYTOJILHUKA. Pewats 3a7a4U c
HCIIOJIb30BaHUEM W3yYEHHBIX TEOpeM u
K 6 Nol cooTHOLIEeHUH. Pemath mnpakThueckue 3agau Ha K
HTPOJIbHAS ta Nelmo Tem HTPOJIbHAS
1.7. OHTpOJIbHAsL paboTa 0 Teme 1 HaxXxO0XXJACHHE IUIOIIAAM C NPUMEHECHHEM JaHHBIX OHTPOJIbHA
«Pemenue TpeyroaIbHUKOBY pabora Nel

popmyn
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Paznen 2. lnuna okpyKHOCTH U II0IaAb Kpyra. [IpaBuiibHbIe MHOTOYTOJIBHUKH (8 YacoB)

. Pemenne 3amau ¢
21 [TpaBuabHBIE MHOTOYTONBHUKH H [TrceMeHHBIH
. . coJlepKaHUEeM
uX CcBOIicTBa KOHTPOITb
KpaeBe4ecKoro
KOMIIOHEHTa
IToctpoenue MIPABUIIBHBIX
2.2 p p TectupoBanue
MHOTOYTOJIbHIKOB
2.3 Ipa . OrOVIo VYcTHBIE  ompoc
BUJIBHBI MHOT! JIbHUAKH.
PP yr dopmynupoBath orpesieNIeHue NpaBUIBHBIX |[[pakrHyeckas
CIICHUE 3a1a1. MHOTOYTOIIbHHKOB, ~ HAXOJXMTh ~ HMX  JEMEHTHL |paGota
[lonmp30BaThcs MOHATHEM JUIMHBL  OKPY)KHOCTH,
24 Oxpy»HOCTb. J[1uHa OKPYKHOCTH, BBEJIEHHBIM C ITOMOILBIO MIPpaBUJIBHBIX % .,
. IO K CTHBIH ompoc
majas Kpyra MHOTOYTOJIbHAKOB, OTIPENIEIISATh YUCIIO T, [UTHHY AYyTH
https://education. |u pamuanuyo mepy yrina. [IpoBoauTh mepexoa ot
yandex.ru/ pamMaHHON Mephl yIila K IpagycHoif u HaoGopot. [[IMCEMEHHbII
OmnpepensTs miomans Kpyra. BerBonuts popmyinst (B [KOHTPOTIb,
25 CeFMeHT. Hﬂomaﬂb KpyroBoro I'paHyCHoﬁ u paHHaHHOﬁ Mepe) I JUIMH Iy, CaMOOHeHKa C
CCKTOpa U KpyroBoro CCrMeHTa mJIomaae CeKTOpOB M CEeTrMEHTOB. Bpraucnsats |UCHIOJIB30BAHHEM
IUIOIIAIN CIOKHBIX (DUTYp, BKITFOYAIOIIUX IEMEHTHI «OueHoYHOTO
okpykHocTH  (kpyra). Haxomute  miomamu [HCTa»
pa3nuuHBIX GUTYp B 3a/1a4aX PealbHOM KHU3HU TIpaxTnueckas
2.6. |O0o0Omenue. Pemenne 3amay. pabora.
Kontponpnas padora Ne2 mo teme
27 «[IpaBUiIbHBIE MHOTOYTOJBHUKH. KonTponbHas
' JnvHa OKpYXHOCTH W IUIOLIA]b pabota Ne2
kpyra"
Pa3nea 3. Metoa koopaunar (114acoB)
PACCTOSHIE MEKTY ABYMS TOUKAMH OcBauBaTh MOHATHE TPSIMOYTOJBHON  CHCTEMBI
31 Y ABYM KOOpJMHAT, JAEKapTOBBIX  KOOPAWHAT  TOYKH. .
1. |c  3amaHHBIMM  KOOpJIMHATAMHU. . VYcrHsblit onpoc
KOOD/IHHATE! CEpEHBI OTPEKa BoiBoanTh ypaBHeHHS TIpAMOW B KOOpAHWHATaX, Pemenne 3amau ¢
p P P https://education. |ypaBHeHHE OKPYKHOCTH. BBIIEIATH MOIHBIN KBaaApaT COJIEPIKAHUEM
yandex.ru/ JUTSL HAXOXKICHHS LIEHTPA U Paaryca OKPYKHOCTH I10 B KpaeBeI4eCcKoro
32 YpaBHeHHe @Hrypl)l_ YPaBHeHI/Ie eé YPaBHCHUIO. HaXO}II/ITB TOYKH TECPECCCUYCHUA YeTHbli OPPOC' KOMIIOHEHTAa
" |okpyxHOCTH NPSIMBIX U OKPY’KHOCTEW B IIPSIMOYTOJIBHOM CUCTEME [IncpmennbId
Pemats KOHTPOJb

KoopAauHAaT. 3aJa4yl Ha  HaXO0XIACHHC
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pacCTosiHusA OT TOYKH [0 HpHMOﬁ. BriBoguth

VYpaBHeHHE OKpYyXHOCTH. Pemienne dopmyn TUIOINA Y napajiesiorpaMma B Yetustit —onpoc.
3.3. P Py ’ PMYITY Hal p p [IpakTuaeckas
3am1a4 KOOpAWHATAX, 3HaAKOMHTBCS c MOHSTHEM pabota
OpUEHTUPOBAaHHOW TuIomanu. IlpumeHaTs wmeton
KOOp/WHAT B MPAKTHYECKH-OPHEHTHPOBAHHBIX |[Thayryyeckas
3.4. |Ypasuenue npsamoii TEOMETPHUECKNX 3a/1aaX, HCCIIENI0BATh NPUIOKEHNS |haGora,
METO/Ia KOOPIMHAT B BBIMHCITHTENLHON MATEMATHKE | Tectppopanie
n uadopmaruke. Vcrons3oBaTh HUPPOBHIE pecypchl
JUIsL TIOCTPOCHUSI U HUCCIEeNOBaHUM. 3HAKOMUTBLCS ¢ |YCTHBIM  Ompoc.
3.5.  |YrnoBoii ko3 punmeHT npsmoit UCTOpUeH pa3BUTUS TeoMeTpuu, ucropuei meropa |[IpakxTmueckas
KOOpAUHAT pabora
3.6. |O6oOmmenue. Perenue 3amay. TectupoBanue
37 Kontponbuas pabora Ne3 mo teme Kontponbnas
" |«Metox KoopauHAT» pabora Ne3
Pasnen 4. Bekropsl. (12 yacoB)
BBonuTh BEKTOpBl Kak HaIIpaBJIICHHBIE OTPE3KH,
4.1.  |HowusTue BekTOpa HCCIEIOBATh TEOMETpPHUECKMii (TepeMernenue) u |Y CTHBIH 0mpoc
¢usmdecknii  (CMiIa) CMBICHBI  BEKTOPOB. 3HATh
ONpeNeNieHHss CYMMBI W Pa3HOCTH  BEKTOPOB,
1.2, |Koopmmars: Bexropa YMHOXKEHUS ~ BEKTOpa Ha WHCIO, HCCHEOBATE |yorupii  ompoc.
e P P TEOMETPHYECKHH 1 (GU3MYEeCKMHA CMBICI  3THUX Tectuposante
omepanuid. Pemate reoMmerpuueckue 3agaud  C
UCIIONB30BaHHEM BEKTOpOB. lcciemoBaTh CBS3b
BEKTOPOB C MOHATHSIMU PAaBHOJACHCTBYIOUIEH CHI K Pemenne  sanad ¢
https://education. P p Y IMpakTHyeckast COJIEPIKAHUEM
4.3. |CnoxeHHe M BEIYUTaHUE BEKTOPOB paBHOBECUS ~ CHJI, IPUMEHATb  BEKTOPBI K
yandex.ru/ . pabora KpaeBea4ecKoro
MpOoCTCUIINM 3aJadyamM MCXaHUKHU n CTAaTHUKU.
KOMIIOHCHTA
PaCKHaHLIBaTB BEKTOP IO JABYM HCKOJIJIMHCAPHBIM
BCKTOpaM, packKiiaJAblBaTb BEKTOPHI CHUJI C ITOMOIIBIO
4.4. |YMHOXEHHE BEKTOpa Ha YHCIIO TIPOCHMPOBAHHA 1 TPUTOHOMETPHHUCCKUX |y cryprii ompoc
COOTHOLICHHH. Onpenensrsb CKaJSIpHOE
NIPOM3BEZICHUE BEKTOPOB TE€OMETPHYECKH H B
Tprverenme BEKTOPOB ot KOOpANHaTaX, ,uoxa3LIB6aTL PAaBHOCHIBHOCTD |[1p0 ryveckas
45. |pemeHus 3amad M JI0Ka3aTeNbCTB OHPCACICHA | UCTPUOYTUBHOCTE  CKATIPHOTO |35 667,
TEOpPEM HpOU3BEACHNA TectupoBanue
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Brruucnars

CyMMy, PasHOCTB M CKAIPHOC [Tpapryyeckas
Cranspoe Npon3Be/ICHHe MIPOMU3BEICHIE BEKTOPOB B KOOpAUHATAX. [IpuMEHATH paboTa
4.6. BEKTOPOB 2 CKAISIPHOE TIPOM3BEICHUE JUIS HAXOKACHUS UIMH W |[TyenMeHHbIH
YTJIOB. Hccnenosats CBSI3b CKAIIPHOTO |10 nrposs
MIPOM3BEACHUSI W OPTOTOHAIBHOTO MPOCHUPOBAHM,
4.7 |0O6o6menue. Penrenne 3amau. 1 NPUMEHATL B 3a7a4aX. Pelath reOMETPUYECKHE |y eruprit ompoc
3a7a4d C TOMOINBIO CKAJSIPHOTO IPOU3BEICHHUS.
Pemwatp 3amaum Ha TNpaKTUYECKOE NPUMEHEHHE
4.8 Konrposnshas pabora Ne4 mo teme 1 CKAIIAPHOTO MpHUIOkKeHHs B (ushke (Bbraucienue |KOHTponbHas
' «BexTopsi» paGoTHI B MEXaHHKe) pabora Ne4
Pa3neu 5. 'eomerpuueckue npeodpasoBanus (13yacos)
BIDKEHHE nepeMeleHue .
5.1. A ( DEMELIL ) 3 YcrTHbli onpoc
¢urypsl. [TapamnensHblil epeHoc
5.2. |OceBas cummeTpust 1 Pa3buparts npuMepsl, WLTIOCTPUPYIOIINE MOHATHS [V CTHEIHA Ompoc
JBIDKCHUS, LEHTPOB M  OCed  CHMMETpHHU.
(DOpMyJ'II/IpOBaTI) ONpCACIICHUA JOBWXXEHUSA |Y CcTHBIN omnpoc.
5.3. |LeHTpanpHas cUMMETpUs 1 IJIOCKOCTH, MapajlIeJIbHOrO IIEPEHOCA, IMOBOPOTA, ([TuchbMEHHBIN
https://education. |unenTpanbHOl 1 oceBoit cummeTpun. JloKa3bIBATh UX (KOHTPOIH
yandex.ru/ CBOMCTBA, HAXOJIWThL HEIMOABUXKHBLIE TOYKH, OCH Pemerne  3axad
cumMmerprd. HaxoauTh LEHTPhl M OCH CHMMETpHii | YCTHBIH  ompoc.
5.4. |II 2 o = 1 " coJiep>KaHuEeM
4. OBOPOT npocreiimux ¢uryp. Ilpumensts mnapamnensHslii ([ 1MCEMEHHBIN KDAEBETIECKOTO
MepeHoC W CHMMETPHI0O  MpU  pEIIeHHH |KOHTPOIb P
KOMITOHEHTa
reoOMeTpUUYECKUX 331ad. Vcmome3oBarh I(poBbIE TpaxTuueckas
5.5. |lomorerus. [Tomobue puryp 3 pecypcel Uil MOCTPOGHUH U HCCIeAO0BaHUMN pabota
npeoOpa3oBaHUi  IUIOCKOCTH W KOMIIO3UIINU
5.6. |O6o06menwue. Pemrenne 3anauq. 2 ABWKCHHMI. ~ 3HAKOMHTBCS € MPOABICHHAMH |V CTHEIHA OMPOC
CUMMETPHH B TIPHPOJIC, JKHBOIMCH, CKYJBITYpE,
apXUTEKType
KontponbsHas padora Ne5 mo teme p yp
KounTponbHast
5.7. |«['eomerprueckue 1
pabota Ne5
peoOpa3oBaHUs»
Pa3gen 6. IlopTropenne u cucreMaTu3anus y4e6Horo Mmarepuasa (5 4acos)
CB000IHO OTMIEPHPOBATH MOHATHAMU: QUTYpa, TOUKA,
npsiMasi, yroJi, MHOTOYTOJbHUK, PABHOOCIPEHHBIN U Pemenne  3amau
6.1 |Pemenue TpeyrombuKon 1 https://education. |paBHOCTOpOHHHMII TPEYrOJBHUKH, MPSIMOYTOIBHBIN Vet onpoc cojiepKaHneM
yandex.ru/ TPEYroJbHHUK, MeEJIWaHa, OHCCEKTpHca M BBICOTA KpaeBeI4ecKoro
TPEyTOJIbHHKA, MapajuieIorpaMmM, pomo, KOMITOHEHTa

NPSIMOYTOJIbHUK, KBaApaT, Tpamleuus; OKPYXKHOCTb,
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Bexkropsl. JlekapToBbl KOOpIMHATHI

KacareslbHas; pPaBEeHCTBO M mojobue  uryp,
TPEYTOIbHUKOB; MapaIeIbHOCTD u

[IpakTuueckas

6.2 1 MIEPIICHANKYISIPHOCTh  TIPSMBIX 01  MEX,
Ha IJIOCKOCTH PHICHMKYIIAD p s y paboTta
MPSAMBIMH, CHMMETPUS OTHOCHTEIBHO TOYKH U
NpAMOH; JUIMHA, PpacCTOSHHUE, BEIWYMHA YIJIa,
wromans, nepumerp. Hcmonp3oBate  (GOpMyYIIBL:
NepuMeTpa W IUIOMIAJ MHOTOYTOJIBHHUKOB, IJIMHBI
MHOTOyTOTBHHUKH. p p Hat r » A
6.3 1 OKPY)KHOCTH M  IUIOIIAAM  Kpyra, oOwnéma |TecTnposanune
I'eomeTpuueckue npeodpazoBaHus
MpsIMOYrONbHOTrO  mapaiienenunena. CBoOoaHO
OIIEpUPOBATh HMOHATUSIMH: TPSIMOYTOJIbHAsI CHCTEMa
KOOpJHMHAT, BEKTOp; HCIOJIb30BaTh OSTH MOHITHUS
6.4 Wrorosast KOHTpOsIbHAS paboTa 1O 1 JUIs TIPE/ICTABIICHHS JaHHBIX U PEIIeH s 3a1a4, B ToM | KOHTPOIbHAS
FCOMETPUN qucie M3 JAPYyruX Y4eOHBIX IpeaMmeToB. Pemats pabora Ne6
3aJa4yd Ha TIOBTOPEHHWE OCHOBHBIX IIOHATHH,
WITIOCTPALMIO CBS3€H MEXIy PasIMIHBIMU YaCTAMHU
Kypca. BpiOmpars MeTom Ui pelieHHs 3a1adu.
O6obuieHne u  cuUcTeMaTH3alus YP P A AP A
6.5 sHAHMI 1 IIpUMeHATh TOJy4YEHHBIE 3HAHHMA B CMEXKHBIX | [ecTUpOBaHHE
o0JacTsiX, B IPaKTHKOOPHEHTHPOBAHHBIX 3a/1a9axX
Oo011ee KOJIMYECTBO YacOB IO IporpamMmMe 68
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TeMaTudeckoe IJIAHUPOBAHUC. BePOHTHOCTL H CTATHCTHKA 7 Kjacc

TaGmuna 11

DopmblI
Ne Kou-Bo P
i Tema pazaena qacoB 0P Buael gesareanbHoCTH TeKyIero HP20O
KOHTPOJIs
Pasnean 1. Ilpeacrasienne qanubix ( 7 4aca)
11 [IpencraBneHne qaHHBIX B 1
’ Tabaumax
[TpakTHyeckue BEIYMCICHUS 10 .
1.2 P 1 YcTHBIH onpoc
TaOJIMYHBIM JIAHHBIM.
n OcBanBath CrIocoOBI IIPEICTABICHUS
3BJICUCHNC W MHTEPIPETALHSA .
13 — aHmep petan 1 CTATUCTUYECKUX JJAHHBIX U YHCJIOBBIX MACCUBOB C | YCTHBIH onpoc
a . MIOMOIIBIO TAOJIHI ¥ AUATPaMM € HCIOIb30BaHUEM
1.4 |lIpaktuueckas pabora «Tabauip». 1 AKTYAJIBHDBIX H BAXKHDIX JIAHHBIX (ﬂeMOFPaq)quCKHe YcrHbli onpoc
JIaHHBIE, IPOU3BOJICTBO MTPOMBIIUICHHOW U Pewenne  3amau
[ padHueckoe MpeCcTaBeH e https://education. |ceabcKOX03SHUCTBEHHOM MPOTYKIIUH, COJIepIKAaHUEM
L5 |mamubix B Buze KpyroBiX, . yandex.ru/ 0O0IIIECTBEHHBIE ¥ IPUPOTHBIC SBICHHS). TTCEMEHHE KpaeBeI4ecKoro
' CTOJIOUKOBBIX (CTOIOYATHIX) onpoc KOMIOHEHTa
JMArpaMm N3yuaTh MeTOBI pabOTHI C TAOIUYHBIMHU U
Urenme 1 MOCTPOGHHE AATpaMM rpadUIECKUMH IPEICTABICHUSIMHA TaHHBIX C
1.6 |[Ipumeps! neMorpaduaeckux 1 MIOMOIIHIO IHGPOBEIX PECYPCOB B X0/e
' arpav MpaKTHYECKNUX padoT
17 IIpakTrueckas padora 1 [MpakTndeckas
«AnarpaMmsl pabora
Pa3zgen 2. OnucareibHas craTuctuka (8 yacos)
2.1 \Yucnossie HaGopsl. CpenHee 2 OcBauBaTh TOHATHA: YHCIOBOH Habop, Mepa
2.2 |apudpmernyeckoe. HEHTPaJbHONW TEHACHINH (Mepa IEeHTpa), B TOM
qHCIIe cpefHee apu(MeTHIECKOe, MeTHaHa. Pemenne  3amau
2.3 |Menuana yncioBoro Habopa. 2 https://educatio  |OmuceiBaTh CTATHCTHYECKHE NAHHBIC C MOMOIIBIO coJiep)KaHneM
2.4 |YcTOWYMBOCTH ME/INAHBL. n.yandex.ru/ CpesHero apu(METHIECKOTO U ME/INaHBI. KpaeBe4ecKoro
Pemmats 3anaun. M3ydaTh cBOWCTBA CpeIHUX, B TOM KOMITOHEHTa
25 [pakrrueckas padora «Cpennue 1 4UCiIe C TOMOMIBIO IH(BPOBBIX PECYPCOB, B XOAC |[IpakTuueckas
' 3HAYECHUSI. IPAKTHYECKUX PaloT. pabota
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Hawnbonbiiee 1 HaMMeHbIIIEE

OcBauBaTh MOHATHS: HAHOOJLIIEEC U HAMMEHBIICE

2.6
57 |3HAUCHHS YHCIOBOTO Habopa. 3HA4YEHHS YHCIIOBOTO MAacCHBa, pa3Max.
' Pazmax Pemate 3amaum Ha BbEIOOp crmocoba oOmHMCcaHHA
KonrponbHas pabora 1o temam JAHHBIX B COOTBETCTBUHU C TPHPOAOI HAHHBIX H
2.8 |"lIpencraBieHHe TaHHBIX. LEJISIMU HCCIIEIOBAHNS
OmnucarenpHast CTAaTUCTHKA"
neJ1 3. CiryyaiiHasi u3MeHUMBOCTh ( 6 yacoB
Paznen 3. Ciryuaiinas uzme oc 6 yaco
31 CrnygaiiHasi HI3MEHIHBOCTH YcrHbli u
' (mpumepsr). YacToTa 3HAYCHAN B . MTHUCHMEHHBIN
3.2 OcBauBaTh MOHATHSA: YACTOTA 3HAYEHHIT B MACCHBE
MAacCHBE JaHHBIX. OIIPOCHI
33 JaHHBIX, TPYNIIMPOBKA [aHHBIX, THCTOrpaMMa.
' CrpouTh W  aHANM3WPOBaTb  THUCTOIPAaMMBEL, Pemenne  3amau
3.4 I'pynmupoBka. ['mcTorpamMMsr. . : <
35 https://feducatio  |moxOupaTh MOAXOISNIMI  IIAT  TPYIIHUPOBKH. COJIepIKAaHUEM
- n.yandex.ru/ OcBauBath TpaduuecKkie NpeACTaBICHUS Pa3HbIX < KpaeBeI4ecKoro
BUJIOB CIIy4ailHOW M3MEHUYUBOCTH, B TOM YHCIE C OéITpOHlﬁalﬂ KOMITOHEHTa
. adora Nel mo
36 [MpakTnyeckas pabora «CiydaiiHas noMoumpo  mMpoBhIX  pecypcos, B xoze [P
' M3MEHYMBOCTE IPaKTHYECKOi paboThI Teme
«OnucarenbHas
CTAaTHCTHKA.)
Pa3gen 4. BeBenenue B Teopuio rpagos (4 yaca)
I'pad, BepmmHa, pedpo.
IlpencTaBiieHne 3a/1a4H € NOMOIbIO OcBauBath MoHATHSA: Tpad, BepmuHa rpada, pedpo |V eTHbri u
4.1 |rpaga. rpada, creneHp (BaJlCHTHOCTH BEPIIUHBI), HENb U |pchMeHHbIH
4.2 CTeHeHI’_.(BaHeHTHOCTL) BEPILHHBL. k. OcBamBaTh MOHATHS: IIyTh B rpade, DiepoB OTIPOCHI
Hucno pedep n cymmapHast cTeneHs myTh, 00X0x rpada, OPHEHTHPOBaHHBIH Tpad. Pemenne  3amau
BepuuH. Lenb u uuK. https://educatio  |Penraths 3a1auu Ha MOUCK CYMMBI CTETIEHEH BEPIIHH. COJIEPIKAHUEM
n.yandex.ru/ OcBauBarh crocoObl TpeJNCTaBIeHUs 33/a4 U3 KpaeBeI4ecKoro
ITyTs B rpade. [Ipeacrapnenue o .
Kypca anreOpbl, FeOMETPHUH, TEOPHU BEPOSITHOCTEH, . KOMITOHEHTa
CBSI3HOCTH Tpada. YcTHBIN u
4.3 . JPYrUX TMPEeAMETOB C NOMOIIBI0 TpadoB (KapThl, .
O6xox rpada (DitepoB myTh). MUCHMEHHBIN
4.4, CXEMBI, JJIEKTPUYECKHE LeNH, (YHKIHOHAIbHBIE
IIpencraBienue 06 OTIPOCHI
COOTBETCTBUS) Ha IPHMEpax
OpPHEHTHPOBAaHHbBIX Tpadax
Pa3nen 5. BeposiTHOCTD W 4aCTOTA CJIy4aiiHOro cofbiThs (4 yaca)
CrydaliHBIi OTIBIT ¥ CITydaliHOE OcBanBaTh TOHATHA:  CIYYalHBIA  ONBIT U
5.1 N . Pemenne  3amau
co0ObITne. BeposTHOCTh 1 4acToTa ciry4aiHOe coObITHE, MaJIOBEPOSITHOE n |YCTHBIH onpoc
5.2 COJIEpKAHUEM

coObITHs. Pob MaJIOBEPOATHBIX U

MPAKTUYCCKU JOCTOBCPHOC coObITHE. I/I3yanL
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MPAaKTUYECKU JTOCTOBEPHBIX
COOBITHII B IPHUPOE U B 0OIIECTBE.

Momnera u urpajbHas KOCTb B

3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHI B IPUPOJIE U
obOmecTBe Ha BaXHBIX IpuUMepax (aBapuw,
HeCyacTHbIe  CIIy4ay, 3alldTa IePCOHAIBHOM
nHpOpManNH, Tepeaada NaHHBIX). V3ydaTe poib
KJIACCHYECKUX BEPOSTHOCTHBIX Mopeniel (MOHera,
UrpajbHas KOCTb) B TEOPHU BEPOSTHOCTEH.

KpaeBCI4ECKOIo
KOMITOHCHTa

5.3 |Teopum BepoSATHOCTEIA. "
2 Habnronats 1 u3y4ath 9acToTy COOBITHH B IpOCTHIX | TecTupoBanue
5.4  |[Ipaktuyeckas pabora «HactoTta
JKCIEPUMEHTaX, B TOM UYHCIE C IOMOIIBIO
BBITIAJICHHS OpJIay .
I (POBBIX pECYpPCOB, B X0J1€ IPAKTHIECKOW PabOTHI
Pa3znen 6. OGo01meHue U cucTeMaTu3anus JaHHbIX (5 yaca)
IToBTOPATH W3YY4EHHOE W BBICTPAMBATh CHCTEMY
3HaHMH. Pemmate 3amaum Ha TIpeAcTaBICHHE U .
IMuceMeHHBII
[IpencraBneHne JaHHBIX. ONMHMCAHHE JIAHHBIX C TOMOWIbIO  HM3YYCHHBIX | '~ Pemenne  3amau
6 OmnucarenpHas CTaTHCTHKA. 5 XapaKTePUCTHUK. I/ITI())FO.BaH coJiep>KaHueM
BeposaTHOCTH citydaifHOTO COOBITHS OO6cyxnatb TIpuUMephl  CIIydallHBIX — COOBITHIA, KOHTDONLHAS KpaeBeJueCcKoro
[ToBTOpeHue, 0000IIeHNE U MAaJIOBEPOSITHBIX ¥ TPAKTHUYECKH JOCTOBEPHBIX a6o§a KOMIIOHEHTa
CUCTEMAaTHU3alysl 3HaHUI CITydaifHBIX COOBITHH, UX PONU B MIPUPOJE U KUZHU p
4eJ0BeKa
OO1iee KOINYECTBO YacoB 34
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TeMaTudeckoe IJIAHUPOBAHUC. BePOHTHOCTL U cTaTucTHka 8 Kjacc

Ta6nuna 12

DopmblI
Ne Kox-Bo
i Tema pazaena qacoB 0P Buael gesareanbHoCTH TeKyIero HP20O
KOHTPOJIst
Pa3nen 1. MuoxkectBa (4 yaca)
MHOXECTBO HW  ITOJMHOYKECTBO.
1.1 |[Ipumeps MHOJKECTB B 1 VYcerHBIH onpoc
OKPYKaromeM Mupe OcBauBaTh  TOHSTHSA:  MHOXECTBO,  3JIEMEHT
Ilepeceuenue u 00BeqUHEHNE MHOMCCTBA, HOIMHONCCTEO. o
1.2 N 1 BhIMonHAT,  OmEpanud  HajJ ~ MHOXKECTBaMH: | Y CTHBIH OIPOC
MHO>eCTB. JlnarpamMmmbl Dinepa .
https://resh.edu.ru |o6benuneHuE, nepeceveHue, JIOTIOJIHEHHUE. Pemenne  3amau
/subject/16/ Hcnonb3oBaTh  CBOMCTBA:  MEPEMECTHUTEIbHOE, CoJIepIKaHuEeM
1.3 ncnosere  MuoxkecTsa.  Ilpumepst 1 https://education. |couerarenbHOE, paclpeaeIUTENbHOE, BKIIOYCHUS. |V CTHEIM ompoc KpaeBea4ecKoro
MHO)KECTB H3 aITeOp5I H reOMeTpHH yandex.ru/ Ucnonb3oBaTh  rpaduueckoe  MpejcTaBlICHUE KOMITOHEHTA
TepeuncieHne 3JIEMEHTOB MHOXKECTB IIPH OINMCAHWU PEAIBHBIX MPOLECCOB U
MHOKECTB c IOMOIIBIO SIBJICHUH, IPU PELICHUH 3a]a4 U3 JPYrUX y4eOHbBIX .
1.4 |opranm3oBaHHOTO Tmepebopa u 1 HIPEAMETOB H KypCOB OHI_II/IC;?SHHHH
npaBmia  yMHOXeHus. Dopmyiia p
BKJIFOUCHUSI-UCKITIOYCHUSI
Paznen 2. BeposiTHOCTD ciiy4aiiHOTo coObITHS (5 YacoB)
DreMeHTapHbIC coObITHSI. OnuchiBaTh JaHHBIE C MOMOIIBIO TPYIITHUPOBKH,
BeposTHOCTH ClTy4aliHBIX COOBITHIA. CTPOUTH THCTOIPAMMbI, BBIJBHIATh MPOCTEHIIINE
2.1 |OmpiTbl € pPaBHOBO3MOXHBIMHU 3 TUIOTE3BI.
3JIEMEHTapPHBIMHU COOBITHSMH. OcBauBarh TpaduyecKkre NpeACTaBICHUS Pa3HbIX
Crny4aliHbIH BBIOOD BUJIOB CJIy4allHOM M3MEHYMBOCTH, B TOM 4YMCIE C
https://resh.edu. |momomipto  MGMPOBBIX  pecypcoB, B XO.e Pemenne  3amau
ru/subject/16/ MPAKTHYECKOM PabOTHI. COJIEPIKAHUEM
https://feducatio |OcBauBaTh MOHSATHs:  CIyY4aiHBIH  OMBIT | KpaeBeI4eCcKOro
Ipaktiueckass pabora MO TeEMe n.yandex.ru/ cirydaiiHoe coObITHE, MaJIOBEPOSTHOE " KOMIIOHCHTA
2.2  |"BeposiTHOCTBH Cly4aifHOro 2 MPaKTHYECKHU JIOCTOBEPHOE COOBITHE. paKTHieckad
coObITHs" N3y4ars 3HAYMMOCTH MAaJOBEPOSATHBIX COOBITHH B padora

npupoje M oOIIecTBE Ha BaXHBIX IpUMepax
(aBapum, HecyacTHbIE ciry4ad, 3amunTa
NIepCOHAIbHON MH(OPMALHH, TIepeada JaHHbIX).
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W3ydyate poilb KJIACCHMYECKHUX BEPOSTHOCTHBIX
Mozeneil (MOHeTa, WrpaibHas KOCTh) B TECOPHH
BEPOSITHOCTEM.

HabnromaTs 1 n3ydaTh 9acTOTy COOBITHIA B IPOCTHIX
SKCIIEPUMEHTaX, B TOM 4YHCIE C IOMOILIBIO
IIPPOBBIX PECYPCOB

Paspnen 3. OnucarenbHas xapakrepucruka. PacceuBanue nanHbIx (6 4acoB)

N3mepenue paccerBaHUs .
YcrHbli u
31 |THMCIOBOTO MaccHBa. Hucniepcus u . ——
. CTanzapTHOE P — OcBauBaTh MOHSTHS: YUCIOBOH MaccuB (HAOOp), .
YHCIOBOTO HaGOpa Mepa LeHTpa, B TOoM umcie  cpennee |OTIP
Cooiiorna eneponn . ?)pn(bMemquKoe, MeIHaHa, 4acTOTa 3HAUCHUS Y7 —— "
3.2 p MHCHIBATE CTATHCTHYCCKHE JAHHBIC C MOMOIIBIO | b0 oo o
CTaHapTHOT'O OTKJIOHCHUSA cpemHero apru(METHYECKOT0 M MeIuaHbl. Pemiatsh OTpOCH
3a/1a49H. =
JuarpaMmbl  pacceMBaHHS  JBYX https://resh.edu. A . YcrHblit u|Pemenne 3amau ¢
9 . W3ydaTh CBOWCTBA CpEIHHMX, B TOM 4HCIE C .
3.3  |mabmrogaembix BenuuuH. JluHeitHas ru/subject/16/ MHCHMEHHBIH cofiepKaHueM
. . |moMOINBI  IMQPOBBIX  PECypcoB, B  XOie
CBsI3b Ha HarpaMMe pacCenBaHusI https://educatio OIPOCHI KpaeBea4ecKOro
MPaKTUYECKUX PaboT. —
n.yandex.ru/ V CTHBIH u|KoMIoHeHTa
3.4 HpaKTquCKag pa60Ta 10 TeMe OcBanBaTh MOHATHS: HAWOOJbIIEe U HAHMEHBIICE o
' "PacceuBaHue JaHHBIX'" 3HAYEHUsl YMCIIOBOIO MAacCHBa, pa3Max, KBapTHIIb. MCEMCHHBIH
Pemats 3amaud Ha BBIOOp crocoba omucamms |[OlPOCH
MAacCHBOB B COOTBETCTBHH C HPHPOJOH NAaHHBIX U KontposbHast
g5 |Omcarenbhas CTATHCTHKA. LEeISIMH  HMCCIE/IOBaHHA, B TOM uncie B xoge [Pa00Ta Nel mo
. . Teme
PaccenBanune maHHBIX TPaKTHYECKOH paboThI
«OmnucaTenbHas
CTaTHCTHKA.)
Pa3nen 4. Beenenue B Teopuio rpagos (4 yaca)
Hepeso.  JlepeBo  ciydailHOTO OcBauBaTb NOHATHS: Trpad, BEPIMHBL U PEOPA |y rp o -
41 [PKCUCpHMEHTA. CoiicTBa fepeBbeB: rpada, creneHs, myTh B rpade, Henu U HUKIb, TyTh IHCEMEHHELH
€AMHCTBEHHOCTD ITYTH, CBA3L MEXIY B rpade, muockuid rpad, CBA3HBIA Trpad, OmpOCH
YKCIIOM BEPIINH U YHCIOM PEGEp https://resh.edu. |opuenTHpoOBaHHBIN Tpad. Pemrenne  3amady ¢
ru/subject/16/ Perare 3a1a44 Ha IOUCK CYMMBI CTETICHEH BepLIMH | Y CTHBIN U |conieprKaHHeM
4.2 |llonsaTue o muockux rpadax https://educatio |rpada, Ha mouck 06xoa rpada, Ha MOKUCK IyTel B [HMCbMEHHBIN KpaeBeaYecKOoro
n.yandex.ru/ rpadax. OIIPOCHI KOMITOHEHTa
Hcnone3oBaThk rpadbl NOpU peLICHHH 3aJad M3 .
Pemiense  3amad ¢ HOMOLIBIO . \TIlucbMeHHbIH
4.3 anreOpsl, TEOMETPHH, TEOPUH  BEPOSTHOCTEH,
JICPEBbEB ompoc

JIPYruX IpeIMeTOB
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Paznen 5. Jloruka (2 yaca)

Jlornueckue coro3el «U» u «AJI».

W3y4ars BUbl yTBEPKICHUM U BHICKA3bIBAHUI.

51 CBsi3p MEXTY JIOTHYECKUMHU 0 5 Ve THBLH OIPOC p
. CBAaWBAaTh  CIIOCOOBI  MOCTPOCHUS  YCIOBHBIX CIICHUE  3amad
COI03aMH W  OIEpalusIMH  Haf . p y . p a
TBEPKICHAN OKa3aTeIbHBIX ACCY)KICHHHA COZIepKAHUEM
MHOKECTBAMH YTBEPKA T p y>1<u/:[ i Acp
(hOpMYIHPOBKH TEOPEM, BHIPAKAIOIINX CBOWCTBA U KpaeBeI4eCKOTo
Hcnonp3oBanue JIOTHYECKUX MIPHU3HAKH, METOJBI MaTeMaTHIECKUX KOMIIOHEHTa
5.2 TectupoBanue
COI030B B anredpe JTOKa3aTenbCTB
Pasnen 6. Onepanuu Hajg ciayyailHbIMH coObITHSIMH. Cll05KeHMe BeposiTHOCTeH (4 yaca)
CrnygaiiHbie COOBITHS KaK OcBauBaTh MOHITHS: B3aUMHO MPOTHBOIOJIOXKHBIC
6.1 |MHOXecTBa 3JIEMEHTAPHBIX COOBITHS, OTIEpaLlK HAJl COOBITUAMU, OOBEJUHEHHUE | Y CTHEIM onpoc
coObITHIT U IepecedyeHue COoOBITHH, auarpamMma Oiinepa
(Oitnepa—BeHHa), cOBMECTHbIE U HECOBMECTHBIC |V CTHEI
6.2 [TpoTHBOIONOKHBIC COOBITHSI. COBBITHS HCEMEHHbL
‘ https://resh.edu. ’ Pemrenne  3amay
Onepauun Han coObITHAMI ps.72 W3yuaTh TEOPEMbI O BEPOATHOCTH OOBEIMHEHHS |ompochl
ru/subject/16/ . CoJIepIKaHueM
. . JIBYX coOBITHI (popmysr CIIOKEHUS
https://educatio . KpaeBea4ecKoro
BEPOSATHOCTEH).
n.yandex.ru/ . KOMIIOHCHTA
Pematp 3amaun, B TOM 9rcie TEKCTOBBIC 3a1a4H HA |Y cTHBIN
6.3 |Dopmyna coXeHHS BEPOSTHOCTEH ONpeJIeieHue  BEPOATHOCTEH  OOBEAMHEHUS M |ECHMEHHBIN
IepeceyeHrss COOBITUH €  MOMOIIBIO  YHMCIOBOH |ompock
npsMOM, nuarpamm Jitnepa, GopMyIsl ciioxeHus
BEpPOSTHOCTEHN
Pa3nen 7. YciaoBHAsi BEPOSITHOCTb, YMHOKEHHE BePOSITHOCTEl, He3aBUCUMBbIe cOObITHS (5 YyacoB)
Ipaswmo YMHOYKEHUS OcBamBaTh  TOHATHA: TPAaBWIO  YMHOXXCHUS
BEPOSTHOCTEH. YcnoBHas BEPOSTHOCTEH, yCIIOBHAS BEPOATHOCTD, |,y
7.1 |BEpOSTHOCTS. [pencraBnenne HE3aBUCHMBIEC COOBITHS IEPEBO CIYYafHOTO OITBITA. OIIDOC
CIIy4alfHOTO SKCIICPUMEHTa B BHC https://resh.edu. |M3yuars cBoiicTBa (OIpejeieHHs) HE3aBUCUMbBIX p Pemenne  3amau
JiepeBa ru/subject/16/ COOBITUH. CoJIepIKaHuEeM
https://educatio |Pemrats 3ajaum Ha OmpenesieHHE U MCIIOIb30BAHUE KpaeBeI4eCcKOro
n.yandex.ru/ HE3aBUCHMBIX COOBITHH. KOMITOHEHTa
7.2 |He3aBucumble cOOBITHS Pemwate 3amaun Ha mouck BeposTHOCTeH, B ToM |TectupoBanue

YUCIIe YCJIOBHBIX,
CITy4aiHOTO OIbITa

C HCIOJB30BaHHUEM JI€PEBa

Pa3gen 8. Ilopropenne xkypca 8 kiiacca (4 1yaca)
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[ToBTOpSATP W3YYEHHOE W BBICTPAUBATH CHCTEMY
3HAHWM.

Pewate 3amaun Ha npencrtaBieHue U onucaHue |[IucbMeHHbIN
JIAHHBIX C IIOMOIIBIO HM3YYEHHBIX XapaKTEPUCTHK, |OIPOC Pemenne  samas ¢

[osTOpeHwUe, 0000mmEeHNe u https://resh.edu. v P p > |OTpoc. cojiepKaHneM

8.1 . 4 . mpecTaBiIeHne HHYOPMAIUH ¢ TIOMOIIB0 rpados. (HMTorosas

CHCTEMATH3allNs 3HAHUN ru/subject/16/ . - KpaeBea4ecKoro
OO6cyXnatb TpUMepHl  CIlydailHBIX  COOBITHIA, [KOHTPOJHHAS COMIOHCHTA
MAallOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX [paboTa
CIIy4aiHBIX COOBITHH, UX POJIA B MIPUPOJIC U KUZHU
YeJI0BEKa

OO011E€E KOINYECTBO YaCOB 34
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