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KYPC «AJITEBPA»
INOSICHUTEJIBHAS 3AIIUCKA

AnreOpa sBISETCS OJHUM U3 OTOPHBIX KYpCOB OCHOBHOIO 0OIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT M3y4eHUE IPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U T'yMaHHTApPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOJOJDKEHHsSI 00pa3oBaHHUS W B MOBCEIHEBHOW >KH3HH.
PazButne y oOy4arommxcs HAy4YHBIX NPEIACTABICHHA O TMPOUCXOXKICHHM U  CYIIHOCTH
areOdpanvecknx adCTpakiuid, Coco0e OTPAKEHUS MATEMATUYECKON HAYKOU SBJICHHIA U MTPOIIECCOB
B TIpUpPOJE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHMPOBAHUS B HAayYHOM IIO3HAHWHA W B
MPaKTUKE CIocOOCTBYET (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS W KAa4yeCcTB MBIIICHUS,
HEOOXOUMBIX JJIs aJanTalliM B COBpEMEHHOM Iu(ppoBoM obmectBe. M3yuenue anredOpbl
o0ecrieynBaeT pa3BUTHE yMEHUsS HAOJIONaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W
BBIBOJIBI, (popMmynupoBaTh yTBepxkAcHUs. OcBoeHHE Kypca anredpbl 00ecredrMBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYJaroIIMXCSA: OHH HCIOJB3YIOT JICAYKTHBHBIC W WHIYKTHBHBIC
paccyxieHusi, 00001IeHne U KOHKPEeTH3aIlno, adbcTparupoBanne u ananoruro. O0ydeHune anredpe
MPEIoJaraeT 3HaYUTEIbHBIH OOBEM CaMOCTOSITENIEHOW MESTETHHOCTH OOYYAIOMUXCS, MOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a4 SBIISICTCS pealln3alieil JesTeTbHOCTHOTO MMPHHIIUTIA 00yUCHHSL.

B ctpykType mporpammel yueOHOTO Kypca «Anredpay» ajisi OCHOBHOTO 00IIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJICP)KATeIbHO-METOANYECKHe JUHUM: «Yuclia W BBIYUCICHUS,
«AnreOpanyeckre BBIpOKCHHUSI», «YpaBHEHUS W HepaBeHCTBa», «DyHkuum». Kaxknmas w3 31X
COJIepKaTeIbHO-METOIMUECKUX JMHHUIM pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIEeT M3yueHUus Kypca,
B3aUMOJICHCTBYS C APYrUMH €ro JuHUusMU. B Xone m3yueHus y4eOHOro Kypca oOydaromiumcs
MIPUXOJUTCS JIOTUYECKH PACCYX AATh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3M C
3TUM B TMpOorpaMMmy Y4eOHOTro Kypca «Asredpa» BKIIOUEHBI HEKOTOpPbIE OCHOBBI JIOTHUKH,
MIpe/ICTaBJICHHbIC BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTUYECKOTO 00pa30BaHUsl U CIIOCOOCTBYIOILIUE
OBJIAJICHUIO 0OYUYaAIOLIUMUCS OCHOB YHUBEPCAILHOIO MaTeMaTH4ecKoro si3bika. CoaepikareabHON 1
CTPYKTYpHOM OCOOEHHOCThIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Copnepxanne muHUN «HuCIa U BRIUMCICHUSD CIY>)KUT OCHOBOM JUIsl TabHEHUINIEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUYaIOIIUXCS JTOTHYECKOrO MBILIUIEHUS, ()OPMUPOBAHUIO
YMEHHSI TOJIb30BaTbCsl aNTOPUTMaMM, a TakkKe MPHOOPETEHUI0 TNPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX JUIS TOBCEAHEBHOW >KU3HU. Pa3BUTHE MOHSATUS O YUCIE HAa YPOBHE OCHOBHOTO
oOmiero o0Opa3oBaHus CBSI3aHO C PAlOHATBHBIMU M UPPAIMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
MIPEJICTAaBICHUN O JEHCTBUTEIHHOM 4HCIe. 3aBEpIICHUE OCBOCHHS UYUCIOBOM JIMHUM OTHECEHO K
cpenHemy obiieMy 06paz0BaHUIO.

CogepxaHue IByX anreOpanuecKux JMHUNA — « AlreOpandeckue BhIpaXKEeHUs» U «Y paBHEHUS
U HEpPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHHIO Yy OOydarolIUXCs MaTeMaTHUeCKOTro ammapara,
HEOOXOUMOTO JUIS peUIeHHs 3aJad MaTeMaTUKH, CMEXHBIX TMPEIMETOB M MPaKTHKO-
OpUEHTHUPOBAaHHBIX 3anad. Ha ypoBHe OCHOBHOTO oOIIero oOpazoBaHus Y4eOHBIM MaTepuan
TPYNIUPYETCS BOKPYT pAIlMOHANBHBIX BBIPAKEHHUN. Anrebpa JAEMOHCTPUpPYET 3HAuUCHUE
MaTeMaTHUKU KakK S3bIKa s MOCTPOSHUS MaTeMaTHYeCKUX MOJeNed, OMUCaHHS MPOIECCOB U
SBJIICHUW pea’lbHOro Mupa. B 3amaunm oOyueHus anrebpe BXOAST TaKkKe NalbHEHIEe pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUIsl OCBOCHUS Kypca UH(DOpPMATHKH,



U OBJAJICHUE HaBbIKAMHU JEAYKTUBHBIX paccyxkicHuil. [IpeoOpa3zoBaHre CHMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHsI, CIOCOOHOCTEH K MaTeMAaTHYeCKOMY TBOPUECTBY.
Conepxanne  (DyHKIMOHATBHO-rpaUuecKoil  JWMHWM  HAIEJIGHO  HA  MOJIy4eHHUE
00y4JaronMMuUCs 3HaHUN 0 (QYHKIUAX KaK BOXKHEUIIEH MaTEeMAaTUYECKOW MOJENH JJIsl OTMCAHUS U
HCCIIEIOBAaHUSl Pa3HOOOpa3HbIX MPOLECCOB U SABJIEHUNH B mpupojae u oodmecTtBe. M3yuenue
Marepuaiga CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS YMEHHUS MCIOJIb30BaTh pa3IUYHBIC

BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMAaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyuecKue,
BHOCHT BKJaJ B (popMHpOBaHHE MPEACTABICHUI O pOJIM MaTEMaTUKU B Pa3BUTHM LIUBUIIM3ALUU U
KYJIbTYpHI.

CornacHo yueOHOMY TuTaHy B 7-9 Kiaccax m3ydaercsi ydeOHBIH Kypc «Anredpay, KOTOPHIH
BKIIIOYAET  CIIEAYIOIIME OCHOBHBIE  pa3fenbl  colepaHus: «Ywcma © BBIYMCICHUSY,
«Anrebpanyeckue BEIPAKECHUs», «Y PAaBHEHUS U HEPABEHCTBAY», « DyHKITUN.

Ha u3yuenune yueOHOro Kypca «Anredpa» B 8-9 kiacce otBoautcst 272 4yacoB: B 8 Kiacce —
136 yacoB (4 yaca B Hezieno), B 9 kimacce — 136 yacoB (4 yaca B HEJIETIO).

COIAEPKXAHUE OBYUEHUA

8 KZIACC

Yucja u BbIYUCTEHUS

Ksanpatueiii kopenb u3 uucna. l[lorstue o0 wuppanwoHambHOM uHcie. JlecsaTHYHbBIC
MPUOIIKEHNST MppaMOHATBHBIX Yucesn. CBoWcTBa apu(METHUUECKHX KBaJpaTHBIX KOPHEH U WX
MPUMEHEHHE K Pe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHHUM U BbIYUCICHUSIM. [leficTBUTEeNbHBIC YKCTa.

CreneHsb c 1e1bIM MoKasaTesneM 1 €€ cBoiicTBa. CTaHgapTHas 3allUCh YKUCIa.

Anredpanyeckue BbIpasKeHU s

KBanpatublil TpE€xusieH, pa3ioKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpanveckas ApoO6b. OCHOBHOE CBOWCTBO anreOpamyeckod apoou. CroxeHwue,
BBIUMTAHUE, YMHOXCEHHE, JeieHne anredpandeckux ApoOel. PannoHanbHble BBIpaXEHHS M UX
npeoOpa3oBaHuUe.

YpaBHeHUsI 1 HEPABEHCTBA

KBanpatnoe ypaBHeHue, Gopmyna KOpHEHl KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOIANIUMXCS K JUHEHHBIM W KBajpaTHbIM. Ilpocteitimme mpoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'padmyeckas uHTEpmpeTanuss ypaBHEHHH C JIByMsl NEPEMEHHBIMH M CHUCTEM JIHHEHHBIX
ypaBHEHUH ¢ AByMs mepeMeHHbIMU. [IprMepsl pelieHus cucTeM HeTMHEWHBIX YPaBHEHHM C IByMs
MePEeMEHHBIMHU.

Pemienune TeKCTOBBIX 33724 aNre0panyeckKum CrocoooM.

UucnoBele HEpaBEHCTBA U MX CBOWcTBAa. HepaBeHCTBO ¢ OJHOM  TEpEeMEHHOI.
PaBHOCUIIBHOCTH HEepaBeHCTB. JIHEliHbIE HEPABEHCTBA C OJHOM MepeMeHHO. CHCTEMBbI JIMHEHHBIX
HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUUH

[Tonsitne Qynkiuu. Ob61acTh ompenesieHrs U MHOXKECTBO 3HaueHUH ¢GyHKuuu. CrocoOsl
3aaHus QyHKIIHA.

I'padpux Gpynkiuu. Urenue cBoiicTB GpyHkIMM 1o €€ rpaduky. IIpumeps! rpadukoB ¢pyHKIHA,
OTPAXKAIOIIUX PEATbHBIE TPOLIECCHI.



OyHKIMH, ONHMCHIBAIOIIME TNPSAMYI0 U OOpaTHYIO MPOHNOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpaduxn. Oysknum y = x2, y = x3, y = VX, y=|x|. T'paduueckoe peuieHre ypaBHEHHI U CHCTEM
YPaBHEHUH.

Kypc «BeposiITHOCTb ¥ CTATHCTHKA)

[IpencraBnenne naHHBIX B BUJE TaONHIl, AUarpaMm, TpadHuKoB. 3armoTHeHue TaOInIl, YTCHUE
U TIOCTPOCHHUE THarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHne TpaduKoB pearbHBbIX
nporeccoB. M3BieueHne MHPOPMALUN U3 TUArpaMM U TaOJIUI, MCIOJIB30BAaHUE U MHTEPIIPETALIUS
JTAHHBIX.

OmnwucarenpHasi CTaTHCTUKA: CpelHEe apu(METHUecKoe, MeauaHa, pa3Max, HauOoJbllee U
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX TaHHBIX. [Ipumeps! cilyyailHOM U3MEHUMBOCTH.

CnyyaiiHblii 3KCHIEpUMEHT (OMBIT) U ciydailHoe coObiTue. BepositHocTh M uyactoTa. Poib
MaJOBEpPOSITHBIX U TMPAKTUYECKH JOCTOBEPHBIX COOBITMH B mpupoie U B obOmiectBe. MoHeTra u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepumnHbl. Yucno pédep U cyMMapHasi CTENEHb BEPIIHH.
[Ipencrasnenue o cBszHocTH rpada. Llenu u nuxisl. Ilytu B rpagax. O6xon rpada (3iaepoB myTh).
[IpencraBnenune 06 opreHTHpOBaHHOM Tpade. Pemenne 3aga4d ¢ momomipo rpados.

MHoOXecTBO, D3JIE€MEHT MHOXECTBa, MOAMHOXkecTBo. Ormnepalyy HaJ MHOXKECTBaMHU:
oObeaMHEHUe, TnepecedeHue, JomnosHeHue. CBoiicTBa  omepalMii  HaJ  MHOXECTBaMHU:
NepeMecTUTeIbHOE,  COYeTaTelbHOe,  paclpeleNnuTenbHoe,  BKIOYeHHs.  Vcnonb3oBaHue
rpauyecKoro Mpe/CTaBiICHUs] MHOXKECTB JUIS ONHCAHUS pealibHBIX IMPOLIECCOB U SABJIEHUH, Mpu
pEeIlIeHNH 3a1ay.

W3mepenue pacceumBaHus AaHHbIX. Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsI.

DneMeHTapHbIe COOBITUS CydaitHOTO omnbiTa. CiydaitHeie cOOBITHSA. BeposTHOCTH COOBITHH.
OmBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHAMHU. CiydaifHblii BBIOOp. CBSI3b MEXKIY
MaJIOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa NepeBbEB: €IUHCTBEHHOCTh ITYTH, CYIIECTBOBaHHE BUCSYEH BEPIIWHBI,
CBSI3b MEXK]y YMCIIOM BeplIuH U unciaoM péoep. [IpaBuno ymHoxenus. Pemenue 3a1a4d ¢ HOMOIIbIO
rpados.

[IpoTuBomnonoxubie coObITHs. Juarpamma Ditniepa. OObeIuHEHNE U TIEPECCUCHUE COOBITU.
HecoBmecTHble coObiTusa. @opMmysa CIOXKEHHUS BEPOSITHOCTEH. YClOBHas BeposITHOCTH. [IpaBuiio
ymHOkeHus. HeszaBucumbie coObiTusa. llpencraBnenue skcrnepuMmeHTa B BUJe JepeBa. Pemienue
3a/la4 Ha HaXO0XICHHE BEPOSTHOCTEW C MOMOIIBIO JAepeBa CIy4yallHOTO SKCIIEPUMEHTa, Tuarpamm
Diinepa.

9 KJIACC

Yucia ¥ BBIYUCTICHUSA

ParnmonanbHble yKcia, UPpallMOHANbHBIE YHUCIA, KOHEYHble M OECKOHEYHbIE JECSTUYHbIE
apobu. MHOXKecTBO JCHCTBUTENbHBIX YHCEN, JCWCTBUTENbHBIE 4YHCIAa Kak OECKOHEUYHbIE
JeCATUYHbIE ApoOH. B3auMHO 0/1HO3HAYHOE COOTBETCTBHUE MEXJy MHOYKECTBOM JIEHCTBUTEIBHBIX
4yuceNl U KOOPAUHATHOU MPSMON.

CpaBHeHUE JEMCTBUTENBHBIX YHCEN, apU(PMETHUYECKUue JeHCTBUS C JEeHCTBUTEIbHBIMU
YHCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOILIETO MUPA, JITUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MUpE.



[TpubnmxEénHoe 3HAYCHHWE BEJIWYMHBL, TOYHOCTh MpuOmmKeHus. OKpyrieHue Yuced.
IIpukuaka v OLleHKa pe3yabTaTOB BHIYMCIICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PelieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOAAIIMXCS K KBaJApaTHBIM. bHKBagpaTHOe
ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPETbEd M 4YETBEPTOM CTENEHEH pPa3loKEHHEM Ha
MHOKHUTEJIH.

Pemenune npoOHO-palMOHANLHBIX YpaBHCHUU. PellleHrne TeKCTOBBIX 3a7ad anreOpanmdecKuM
METOJIOM.

VYpaBHeHHe ¢ ABYMs MEpeMEHHBIMH W ero rpaduk. Pemenume cucteMm IBYX JTHMHEHHBIX
YpaBHEHUH C JABYMS IepeMEeHHbIMU. PeleHne cucTeM JBYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEtHoe, a Japyroe — BTOpoH creneHu. ['paduueckas MHTEpIpeTalns CUCTEMbl ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

PemreHne IMHEHHBIX HEPAaBEHCTB C OJHOM IEepeMEHHON. PenieHue cucrteM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHOW. KBanpaTHeie HepaBeHcTBa. ['paduueckas HHTeprperanus
HEPaBEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMH.

D yHKUUHA

Ksagpatnunas ¢yaknus, e€ rpaduk u cBoiictBa. [lapabona, KooOpAWHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipaduxu Gpysxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |a| u ux cBoiicTpa.

Yucii0BbIe M0CJI€I0BATEIbHOCTH U MPOTPECcCUM

[ToHsiTHE YMCIIOBOM TMOCIEAOBATEIBHOCTU. 3aJaHUE TMOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmyoit 1 popMyIoi n-TO YIeHa.

ApubdmMernueckas ¥ reoMmeTprueckas mporpeccuu. @opMyIibl 7-To djieHa apuHMETUIESCKON 1
F€OMETPUUYECKON MPOrpecCuii, CyMMBbI IIEPBBIX 7 YWICHOB.

N300paxkeHue dYiIeHOB apuU(PMETUYECKON U TE€OMETPUYECKOM NporpeccHii TOYKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHEHWHBIN U 3KCIOHEHIIUANbHBIA pOCT. CII0KHBIE TPOLICHTHI.

Kypc «BeposiTHOCTH ¥ CTATHCTHKA»

[IpencraBienue JaHHBIX B BHUJIE TaONUll, [uarpamm, rpadukoB. 3anojiHeHUe TabIuUIL, YTCHHE
Y TIOCTPOSHUE ArarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) U KPYroBbiX). UTeHne rpaduKoB peaabHbIX
npoueccoB. V3Bieuenne nHbopManuu U3 AUarpaMM U TaOJUIl, UCTIOJIb30BaHUE M MHTEPIpPETAIHs
JAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpenHee apudmMernyeckoe, MeAMaHa, pa3Max, HauOoJblIee U
HauMeEHbIIIee 3HaUYeHUsI Ha0opa YMCIOBBIX TaHHBIX. [IpuMepsl ciiydyaitHOM U3MEHUHUBOCTH.

CrnyyaitHblii 3KCHIepUMEHT (OMBIT) U chydaiiHoe coObiTue. BepositHOocTh M yactoTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpHpone W B oOuiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, BepmmHa, pedpo. Crenenp BepimnHbl. Yncno pédep M cymMmapHasi CTENEHb BEpILIUH.
[IpencraBnenue o cBa3HocTH rpada. Lenu u nuxisl. [Tyt B rpadax. O6xox rpada (3iinepos myTh).
[IpencraBnenue o0 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momouipio rpados.

MHOX€eCTBO, DJJIEMEHT MHOXECTBA, MOAMHOXecTBO. Orepanuu HaJ MHOKECTBAMHU:
oObenuHeHne, TIepecedeHue, JonoigHeHue. CBoiicTBa  omepaluid  HaJl  MHOXKECTBAMH:
IIEPEMECTUTENBHOE,  COYETATENbHOE,  PAaCHpeleNIUTENbHOE,  BKIOYEHMs.  Mcnonb3oBaHue



rpauuecKoro MpPEeACTaBICHUS MHOXKECTB JJIsl ONMUCAHUSA PEAbHBIX MPOLIECCOB U SIBICHHUM, MpPU
peuieHuu 3aay.

W3mepenue pacceuBaHus AaHHbIX. Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHUE YHMCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITHS CIly4aiiHOTO ombITa. CirydaiiHble cOObITHs. BeposSTHOCTH COOBITHIA
OneITl ¢ paBHOBO3MOKHBIMH 3JIEMEHTapHbIMU cOObITUSAMHU. CiydailHblii BbIOOp. CBs3b MEXIY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBolicTBa /1€pEeBbEB: E€IMHCTBEHHOCTb IIYTH, CYIIECTBOBAaHHE BUCSYEW BEpPILLUUHBI,
CBSI3b MEX]Iy YMCIIOM BepLIUH U unciaoM péodep. [IpaBuio ymHoxeHus. Pemenue 3a1ad ¢ HOMOIIbIO
rpados.

[IpoTuBomnonoxusie codbiThs. duarpamma Ditniepa. OObeIMHEHNE U TIEPECCUCHUE COOBITUI.
HecoBmecTHble coObiTHsa. DopMysa CI0KEHHUsS BEPOSITHOCTEH. YcCioBHas BeposITHOCTH. [IpaBuiio
ymHOkeHus. HesaBucumble coObiTud. IlpencraBneHue skcnepuMeHTa B BUJE JepeBa. PemieHue
3a/1a4 Ha HaxO’KJICHHWE BEPOSITHOCTEW C MOMOILIBIO JIEPEBA CIYYalHOTO 3KCIEPUMEHTA, JUArpPaMM
Diinepa.

[TepectanoBku u (daxtopuan. Coderanuss W 4ucio coderanuii. TpeyrompuHuk Ilackams.
Pemenue 3aa4 ¢ ucmnosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTb. CityyailHbId BBIOOpP TOYKM M3 (UIyphl Ha IUIOCKOCTH, U3
OTpPE3Ka U U3 IyTH OKPYKHOCTH.

Ucneitanne. Yenex n Heynada. Cepus ucnbeITaHUM 10 nepBoro ycrexa. Cepus HCIBbITaHUN
bepnynnu. BepositHocTH cOOBITHIT B cepuu HcTibITaHU bepHymm.

CnyvaliHas BeIMYMHA M paCHpelEICHUE BEPOATHOCTEH. MaremaThyecKoe OXUIaHHUE |
mucnepcus. IIpuMepsl MareMaTH4eCKOro OXKHIAaHUS KaK TEOPETHYECKOTO CPEAHEr0 3HA4YCHHUs
BEJIMYHMHBIL. MaTeMaTH4eCKOe OKHIAHUE W JUCIEPCHUS CIIyYalHOM BEJIMYUHBI «YUCIO YCIIEXOB B
cepuu UcHbITaHuM bepHymm.

[Tonsatue o 3akoHe OonpmMX Yucen. M3mMepeHne BEpOSATHOCTEH C TMOMOIIBIO YacToT. Posb u
3Ha4YeHUE 3aKOHA OOJIBILIMX YHCEIl B IPUPOJE U OOLIECTBE.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHMsS IporpamMmbl  ydeOHOro Kypca «AmnreOpa»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HaCTOSIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILLIEHHEM K JIOCTHXEHHUSM POCCUHCKHUX MAaTEeMaTUKOB U POCCUHMCKOI MaTeMaTH4eCKOM LIKOJIBI,
K UCHOJIb30BAHUIO ATUX JOCTHKEHUH B IPYyruX HayKax U NPUKIIaJHBIX chepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBCHHOE BOCIIMTAHHE:

TOTOBHOCTBbIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpaxJIaHWHA M peaju3allud ero Ipas,
MPEJCTaBICHUEM O MAaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
Ipoleyp TpakJaHCKOro oOIiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
TUYECKHX NMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM
BAKHOCTH MOPaJIbHO-ITHUECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTaHHE:



YCTAaHOBKOW HA AaKTUBHOE YYacTHE B pEUICHWU NPAKTUYECKUX 3a/ad MaTEeMaTU4YeCKOU
HAIMPaBJIICHHOCTH, OCO3HAHMUEM BaXKHOCTH MAaTEMaTHYECKOTOo OOpa30BaHMs Ha MPOTSHKEHUH BCel
KU3HU JUTSI YCHEITHOW TPO(ECCHOHANBHON JESTSIBHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUU,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHAUBHUIYAILHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MIOTPEOHOCTEIH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJIBPHOMY M JCTCTHYECKOMY BOCIPHUSATHIO MAaTEMaTHYCCKUX
00OBEKTOB, 33J1a4, PEUICHUH, PacCyKICHHUA, YMEHUIO BUICTh MAaTEMaTHUYECKAE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 TO3HAHUS:

OpHUEHTAIlMe B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHUS UEJOBEKa, TMPUPOJIbI W OOIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKh Kak cQepbl YeIOBEUECKOW JCSATEIHbHOCTH, JTalmoB €€ pa3BUTHS H
3HAYMMOCTH ISl PA3BUTHS [IUBUJIU3ALNM, OBIAJCHHEM S3BIKOM MAaTEMaTHKA U MaTeMaTHYeCKOU
KyJIbTypOH KaKk CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJACHUEM TNPOCTEUIIUMU  HaBBIKAMH
HCCTIE0BATEIBCKOM IEITEILHOCTH;

6) ¢pusuyeckoe Bocnuranue, popMupoBaHME KYJAbTYPHI 310POBbSI U IMOLHOHAJIBLHOIO
O0s1aronosiy4us:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbBS, BEIACHUS
3I0pOBOTO 00pa3za KU3HU (3A0POBOE MUTAaHHE, COATAHCHPOBAHHBIN PEXUM 3aHIATHUM W OTIbIXA,
perynspHas (u3uueckass aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBbIKa peduieKCHH, MpPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro YeIoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAIlMEe Ha MPUMEHECHHWE MAaTeMaTHYEeCKUX 3HAHWK I pelieHus 3a7ad B 00JiacTu
COXPAaHHOCTH OKpY)KAIOIIEH Cpeapl, IJIAaHHUPOBAHUS TOCTYIIKOB M OIIEHKM WX BO3MOYHBIX
MOCJICACTBUN JIJII OKPYXAIoWed Cpeapl, OCO3HAHHUEM TJIOOAIBHOTO XapaKTepa 3KOJIOTHYECKUX
mpoOJIeM 1 IyTel UX pelIeHNs,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSM COLUAILHON U IPUPOJTHOI Cpeabl:

FOTOBHOCTBIO K JCHCTBHUSIM B YCIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCI y JIPYrux
JoJIel, MpUoOpeTaTb B COBMECTHOM JCATEILHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIICTCHIIMH W3
OIIbITa APYTUX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4Yucie (HOopMyIupoBaTh UIACH,
MOHATHS, TUIOTE3bl 00 0OBEKTaX M SIBJICHUSAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IJITAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TpEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBAaTh NPUHMMAaeMble pEIICHHs M JeHCTBUA,
(bopMynUpOBaTh U OILICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
® BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBbIC MPHU3HAKA MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNH MEXAYy TOHATUAMHU, (OPMYIUPOBATH OTMpEACNICHUs] TOHITHUI,



yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMKI, OCHOBAaHMS Jyisi 0000IIeHUs U
CPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBAaTH MU MPEeOOpa3OBHIBATH CYKACHUS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHIUYHBIC, YACTHBIEC U 00IUE, YCIOBHEIC,

BBISIBJIATh MaT€MaTHUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTHBOPEYHS B (hakTax,
JaHHBIX, HAONIOJCHUAX W YTBEPXKICHHSAX, IpeiaraTb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aK/IIOUEHU 110 aHAJIOTUH;

pa3duparb 10Ka3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKACHUH (TIpSMBIE U OT MPOTHBHOTO),
MIPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHBIE JI0KA3aTeIbCTBA MaTeMaTH4YeCKUX (DaKToB,
BBICTPAaWBaTh APryMEHTAILIUIO, NMPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PaCcCYXKJICHUS;

BbIOMpaTh CcHoco0O pemieHust y4eOHOHM 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanOoJiee MOAXOMAUIUN C y4ETOM CaMOCTOSITEIbHO BBIIECICHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarejbCcKue AeiCTBHS:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, GOpMYIUpPOBAThH
BOIPOCHI, (UKCHUPYIOIIUE IMPOTUBOPEUNE, MPOOIIEMY, CaMOCTOSTEIIBHO YCTaHABIINBAThH
HCKOMO€ U JaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3HUINI0, MHEHHUE;
MPOBOJUTHh IO CAMOCTOSTEIIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM OSKCIICPHMECHT,
HEOOJIBIIIOE MCCIIEIOBAHNE IO YCTAHOBJIECHHUIO 0COOCHHOCTEH MaTEMaTUYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEK Y CO0O0i;

CaMOCTOSITSIIBHO (POPMYITHPOBATH 0OOOIICHUS ¥ BBIBOJIBI IO pe3yibTaTaM MPOBEIEHHOTO
HaAOJIIOJICHUS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTh IOJYYCHHBIX pE3yIbTaTOB,
BBIBOJIOB H 000OIIICHHIA;

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUTATH MPEIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MH(POpPMAIUH, TaHHBIX, HEOOXOIUMBIX IJIs
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpaTh (OopMy MpeAcTaBieHUsT WHGOPMALMU U WUTIOCTPUPOBATh pellaeMble 3aaauu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAJEKHOCTh MHPOpPMAIMHU MO KPUTEPHUSM, MPEUIOKEHHBIM YYUTEIeM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHUBepcaJlbHbIe YUeOHbIe JelicTBUA:

BOCIPUHMMATh U (OPMYIHUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUAMHU U ULEISAMHU
oOIIeHus, $CHO, TOYHO, TPaMOTHO BBIpAaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MIICBMEHHBIX TEKCTaX, AAaBaTh IMOSCHEHUS IO XOJYy PEIIEHUs 3alayd, KOMMEHTHUPOBAThb
IIOJIyYEHHBIN pE3yJbTaT;

B XOJle OOCYXJIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbl, MPOOIEMBI,
pelaeMon 3a1a4u, BbICKa3bIBaTh WJEH, HALEJEHHBIE HA IOUCK PELIEHUS, CONOCTABIATh
CBOM CYXKJICHHUS C CY)KJICHUSIMHU JIPYTUX YYaCTHUKOB JHaJiora, 0OHapyKHUBaTh pa3indyue v
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CXOJICTBO TIO3UIMH, B KOPPEKTHOH ¢opme (GopMyIupoBaTh pa3HOTIACHS, CBOH
BO3paKECHMUS;
® [IPEACTaBIATh PE3YJbTaThl PEIICHUS 3aJayd, IKCIEPUMEHTA, HCCIEIOBAaHMs, IMPOEKTa,
CaMOCTOSATENIBHO BBIOMpaTh (OpMAT BBICTYIUICHHA C YYETOM 3a/ad IPEe3eHTAUUU |
0COOEHHOCTEH ayTUTOPHH;
® [IOHMMAaTh ¥ UCHOJb30BaTh MPEUMYILIECTBA KOMaHAHONW U MHAMBUAYAIbHON pabOTHI pH
pelneHn: yaeOHbIX MaTeMaTHUECKUX 3a/1a4;
® [IpUHUMATh LEJIb COBMECTHOM [EATENbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacupenensaTh BUAbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YNIbTAT
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;
® y4acTBOBATh B IPYNNOBBIX opMax paboThl (00CykaeHHUsI, OOMEH MHEHHUSIMHU, MO3TOBbBIE
HITYPMBI U JPYTHE), BBINOIHITH CBOIO YaCTh pabOThl U KOOPIMHUPOBATH CBOM JEUCTBHUS C
JNPYTMMHU 4YJI€HaMU KOMaH/bl, OLIEHMBATh KaYyeCTBO CBOETrO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.
PeryasitTuBHble yHMBepcaJlbHbIe yUeOHbIe AelicTBUS
Camoopranuszaums:
® CaMOCTOATEIbHO COCTaBJSATh IUJIaH, AQJITOPUTM pEIIeHUs 3adayd (UM €ro 4acTh),
BBIOMpATh CIOCOO pemeHuss ¢ Yy4ETOM MMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATh BApUAHTHI PEHIEHUH € Y4€TOM
HOBOM HHpOpMaLIUH.
CaMOKOHTPOJIb, IMOLMOHAILHBIH MHTEJJIEKT:
® BIAJETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOH 3a1auHu;
® NpPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PELICHHUU 33a/a4M, BHOCUTb
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHUBaThb COOTBETCTBUE DPE3YJIbTaTa JAEATEILHOCTH IOCTABICHHOW LIEIM U YCIOBUSAM,
OOBSICHATh MPUUYUHBI JOCTHKEHUS WIM HEAOCTHKEHMS LI€IH, HaXOAUTh OUIMOKY, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 8 kiiacce 0OydaromUHCA TOMYYUT CIEIYIOIIME MpPEeIMETHBIC
pe3ynbTaThl:

Yucsia u BBIYUCTCHUS

Hcnonp3oBarh HavallbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENIbHBIX YMCEN s
CpPaBHEHHMSI, OKDYIJICHHS U BBIYHCICHHH, H300pa’kaTh JEHCTBUTENbHBIE 4YHCIAa TOYKAMH Ha
KOOPAWUHATHOM MPAMOHA.

[IpumeHsaTh MOHATHE apU(DMETHUECKOTO KBAAPATHOTO KOPHSI, HAXOIUTh KBAJpaTHBIE KOPHH,
UCIONIb3YSl TPU HEOOXOAMMOCTH KANbKYJISTOp, BBIIOJHATH MPEOOpa3oBaHUsl BBIPAKCHHIA,
CoJIepXkKalluX KBaJpaTHbIe KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBath 3amuicu OONBIIMX W MajbIX YHUCENI C TMOMOINBI0 JECATUYHBIX JpoOeil u
creneHei yucna 10.

AuredpanyecKue BbIPaKeHH

[IpuMeHSATh TMOHSATHE CTENEHH C IIeNbIM [OKa3aTesieM, BBIMOJHITH IPeoOpa3oBaHUs
BBIpAXKEHUH, COJIEPKAILUX CTENIEHH C LIeJIbIM NTOKa3aTeeM.
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BbINOJIHATE  TOXKIECTBEHHBIE IPEOOPa30BaHMsI PALMOHANBHBIX BBIPAKEHUH HAa OCHOBE
MpaBUJI ICHCTBUI HAJl MHOTOWICHAMH H alreOpandecKuMH JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKUATEIIH.

[TpumensTh npeoOpa3oBaHUs BHIPAKEHUH /ISl PEHICHUs PA3IMYHBIX 33/1a4 M3 MaTeMaTHKH,
CMEXHBIX [IPEMETOB, U3 peaIbHON IPAKTUKHU.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHUS M pAallMOHAIbHbIE YpaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS MIEPEMEHHBIMH.

[IpoBoauTs MpOCTEHIINE UCCIIENOBAHKUS YPABHEHHM M CUCTEM YPaBHEHMI, B TOM YHCIE C
IIPUMEHEHUEM TpapUuecKUX NpPeICTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEe).

[lepexonuTe OT ciOBeCHOW QOPMYIMPOBKM 3a7adu K €€ anreOpanyeckoil Mojenu c
MTOMOIIBIO COCTABJICHUS] YPAaBHEHUSI WIM CUCTEMbl YPABHEHMH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJIauy MOJIyYEeHHBINH pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, peIlaTh JIMHEHHbIE
HEpaBeHCTBAa C OJHOM TMepeMeHHOW U MX CHCTEMbI, J1aBaTh TpadUUecKyl0 HIUIIOCTPAINIO
MHO>KECTBA PEllIEeHN HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHnMaTh ¥ KUCTONBK30BaTh (YHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMHUHBI, CHMBOJHUYCCKUE
0003Ha4YeHUsI), ONpEeAENATh 3HaUeHHEe (PYHKIUU MO 3HAUYEHHUIO apryMeHTa, ONPEIeNiTh CBOMCTBA
byakmn o e€ rpaduxy.

CtpouTts rpadiku JIeMEHTapHBIX (PYHKINI BU/A:

y=k/ix, y=x2, y =x3,y = |x|, y = VX, ONHNCHIBaTH CBOWCTBA YHCIOBOH (DYHKIHH 1O €&
rpaduky.

Uwurats nHpOpMaIKIO, IPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, MpeiCcTaBiIsaTh JaHHbIE
B BHUJC TaOJHIl, CTPOUTH AWArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIC) M KPYroBBbIC) MO MacCCHBaM
3HA4YEHMII.

OnuceiBaTh M UHTEPIPETUPOBATh pEallbHbIE UHWCJIOBBIE JaHHbBIE, IPEJICTABICHHBIC B
Tabiuuax, Ha AuarpaMmax, rpapukax.

Hcnonb3oBath i1 ONUCAaHUS JAaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKH: CpeaHee
apudmernyeckoe, MeraHa, HanboJbIllee U HAaMMEHbIIee 3HAUCHU, pa3Max.

Nwmers mnpexacraBieHue O chay4yailHOM HM3MEHUYMBOCTH Ha TMpUMeEpax IeH, (U3NYECKUX
BEITUYMH, aHTPOTIOMETPUUECKUX JTAHHBIX, UMETh MPECTABICHNUE O CTATUCTUYECKON YCTOMYHUBOCTH.

N3Bnekars u mpeoOpa3oBeIBaTh UH(OPMALIMIO, IPEIACTABICHHYIO B BUAE TaOIHII, JHArPaMM,
rpaduKoB, MPEICTaBIATh JaHHBIE B BUJIE TaOIHII, AMArpaMMm, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHMUYECKUX MOKAa3aTeNlel: CpeqHUX 3HAYCHHH U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAHIAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHI, B TOM YHUCIE TIO pe3ylbTaTaM
M3MepeHul 1 HaOoIeHU.

HaxonuTh BEpOSITHOCTH CIIydalHBIX COOBITHI B OMBITAX, 3HAS BEPOSITHOCTH AIIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTtk rpaduueckue MOJETU: AEpPeBO CIy4ailHOIO SKCHEpUMEHTa, AuarpamMmbl
Diinepa, 4nciaoBas mpsmasi.

OnepupoBaTh NOHATHSMHU: MHOMXECTBO, TMOJMHOXECTBO, BBINOJHATh OMNEPALMHA HAJ
MHOKECTBaMHU: OOBbEIUHEHUE, TepeceyeHne, MAONOIHEHUE, MEPEeYUCIATh 3JIEMEHTHl MHOXECTB,
MIPUMEHSTH CBOMCTBA MHOKECTB.
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Hcnonb3oBathk rpaguueckoe MpecTaBICHUE MHOKECTB U CBS3€H MEX/Ty HUMH JUIS OTIMCAHHUS
MIPOIIECCOB U SIBJICHUH, B TOM YHCJIE NP PEIICHUHN 3334 U3 IPYTUX YUEOHBIX MPEJIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kuacce oOy4aromIMiCS TMOJYYUT CIEAYIOIIUE IPEIMETHbIC
pE3yIbTaThI:

Yucia 1 BBIYUCICHUSA

CpaBHUBaTh U YIOPSAI0UMBATh PALIMOHAJIbHBIE U UPPALMOHATIbHBIEC YHCIA.

Bemonsate apupmMeTHuecKkue ACWCTBUS C PAMOHAIBHBIMUA YHCIAMH, COUYETas yCTHBIC H
MIMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BBIUNCIECHUSI C UPPAL[MOHATIBHBIMU YHCIAMHU.

Haxonnuth 3HaYeHHs CTEneHEH ¢ LENBIMU IOKAa3aTesIMU U KOPHEM, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

Oxpyrnarh AeHCTBUTEIbHBIE YUCIIA, BHIIOIHATH IPUKUAKY PE3YJIbTaTa BHIYMCIEHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeiHbIEe U KBaJpaTHbIE YpaBHEHUSI, ypaBHEHUS, CBOJSIINECS K HUM, [IPOCTEHIINe
JIpOOHO-pALIMOHAIBHBIE YPAaBHEHHUS.

Pemath cucreMbl OBYX JIMHEHHBIX YpaBHEHUI C JBYMsI NMEPEMEHHBIMU U CHCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemath TekcTOBBIE 3a/1a4M AIreOpandeckuM CIOcOO0M € MOMOIIBIO COCTABJICHUS YpaBHEHUS
WM CUCTEMBI IBYX YpaBHEHUH C IByMs IIepEMEHHBIMU.

[IpoBoauTE MpoCTEHIINE UCCIENOBAHKS YPAaBHEHUN M CUCTEM YpPaBHEHUM, B TOM YHCIIE C
MIPUMEHEHHEM TpapUuecKuX MpeICTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHMH peLeHMs], €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nMHeHHBIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, M300pakaThb peELICHUE
HEPABCHCTB HA YMCIIOBOW MPSIMOM, 3allUCBIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMsl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJApPaTHOE
HEPaBEHCTBO, M300pakaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YHMCIOBOH NpPSMOM, 3aluchbIBaTh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH PA3IMYHBIX 3a1a4.

D yHKUUHA

Pacrnio3HaBate (QyHKIMM M3ydeHHbIX BUAOB. [loKa3plBaTh CXEeMAaTHYECKH PACIOJIOKEHHE Ha

KOOPJIMHATHOM IJIOCKOCTH rpadukoB GyHKIMHI Buga: y = kx, y=kx + b, y = k/x, y = ax2 + bx + c,
y=x3,y= \x, y = |x|, B 3aBHCHMOCTH OT 3HaueHHl KO3((DHIMEHTOB, OMUCHIBATH CBOICTBA

(b yHKIHIA.

Ctpouth M u300paxaTb CXEMAaTUYECKU TpapUKu KBaAPATUUYHBIX (YHKIUH, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH 1O UX rpadukam.

PacrioznaBath kBajpaTHuHyO (QYHKIUIO 10 (GopMyle, MPUBOJUTH IPUMEPHI KBaIPATUYHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe N0CJA€I0BATEIBHOCTH U NPOTPECCUN

PacriozHaBath apu(METHUECKYI0 M TE€OMETPHUECKYIO IMPOTPECcCHU MPH Pa3HBIX CIoco0ax
3a/laHusl.

BbIMIONIHATE BBIYUCICHUS C UCHOJIB30BaHUEM (OPMYI n-ro wieHa apupMeTHYecKOd Hu
F€OMETPUUYECKOU MPOTPECCUI, CYMMBI IIEPBBIX N UJIEHOB.

N300paxkaTh 4aeHbl IOCIEI0BATETHHOCTH TOYKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.
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Pematp 3aaun, cBA3aHHbBIE C YMCIOBBIMHU IIOCIIEAOBATEIBHOCTAMHU, B TOM YHCIE 33Ja4d U3
peanbHOM )KU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTH).

YuraTth nHPOpPMAIHIO, IPEICTABICHHYIO B TablIMIaX, HA AMAarpaMMax, MMPeJICTaBIsATh JaHHbIC
B BHJIe TAaONHIl, CTPOUTH IUArpamMMbl (CTOJIOMKOBBIC (CTOJOUYATBIC) M KPYrOBBIC) MO MacCHBaM
3HA4YCHU.

OnuceiBaTh M UHTEPIPETUPOBATh pPEAJbHbIE YHCIIOBBIE JaHHBIE, IMPEICTABICHHbIE B
TabIMIIax, HA AUarpammax, rpadukax.

Wcnonb3oBath i1 ONWUCAaHUS JIAaHHBIX CTATUCTUYECKHE XApPAKTEPUCTUKHU: CpeIHEe
apupMeTHIecKoe, MeIiana, HanOOoJIbIlIee ¥ HAaNMEHBIIIee 3HAYCHUS, pa3Max.

WNmery mnpexacraBieHHE O CIydyallHOM HW3MEHYMBOCTM Ha IpUMeEpax LEeH, (PU3NYECKUX
BEJIMYMH, aHTPOTIOMETPUUECKUX JTAHHBIX, UMETh MIPEJICTABICHUE O CTATUCTUYECKON YCTOMUNBOCTH.

W3Bnekars 1 npeodpa3oBeIBaTh HH(OPMALIMIO, IPEACTABIEHHYIO B BUAE TaONHII, AUArpamm,
rpaduKoB, MIPEICTaBIATh JaHHbIE B BUJIE TaOIMIL, AUArpaMM, IpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTaTUCTHUUECKUX IOKa3aTeseil: cpelHuX 3HAYeHUN U mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHUN M YacTOThI COOBITHUH, B TOM YHUCIIE TIO pe3ylbTaTaM
W3MEPEHUH 1 HaOIOICHUH.

Haxonutb BEpOSITHOCTH ClydallHBIX COOBITHI B OIBITax, 3Hask BEPOSITHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

Wcnonb3oBath rpadguueckue MOJIENTU: JIEPEBO CIYYaHOIO 3KCIIEPUMEHTA, IUarpaMMbl
Diinepa, 4ncaoBas npsmasl.

OnepupoBaTh NOHATHSAMHU: MHOXECTBO, IOJMHOKECTBO, BBIMOJHATH ONEPALMM  HAJ
MHO>KECTBAMHU: OOBEIUHEHHE, IepeceueHue, IOMOTHEHHE, MEPEUUCIISITh DJIEMEHTHl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBate rpaduyeckoe npeacTaBieHUE MHOKECTB U CBS3€i MKy HUMU JJIsl OTIUCAHUS
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE NPU PELICHUH 3a/1a4 U3 APYrUX yU4eOHBIX IPEIMETOB U KYpPCOB.

Pemarp 3amaun OpraHu3oBaHHBIM IEPEOOPOM BApUAHTOB, a TAKXKE C MCIOJIb30BAHHEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp30Barh onucareabHblEe XapaKTEPUCTUKU JUISI MAacCUBOB YHUCIOBBIX JIaHHBIX, B TOM
YHUCJIE CPEIHUE 3HAYEHUS U MEPBI paCCEUBAHUS.

Haxonuth 4acToThl 3HaYEHU U 4YaCTOTHI COOBITUS, B TOM YHCJIE MOJIB3YSICh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUH.

Haxonutb BeposSTHOCTH CITy4aliHbIX COOBITHII B M3yYEHHBIX OIbBITaX, B TOM YHUCIIE B OIBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITUSIMU, B CEpUSAX HCIBITAHUN JI0 MEPBOro ycrexa, B
cepusx ucnblTanui bepnymim.

Nmetsb npencTaBieHre o cllydailHOW BEJIMYMHE U O PaclpeielIeHUU BEPOSITHOCTEM.

Nwmers mpencraBieHue o 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHHH 3aKOHOMEPHOCTH B
Clly4yaifHOM M3MEHYUBOCTHU M O POJIU 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U 0OIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC AJITEBPA
KouanuyecrBo 4yacos duekTpoHHble (¢ poBbIE)
Ne n/m Haumenosanue pasiesios u Tem K I o0pa3oBaTe/ibHbIE pecypcChl
° NporpaMMbI Beero OHTPOJIbHbIE PaKTHYecKHe P pecyp
padoThI padoThI
1 Yucna v Beruncienus. KBagpatHeie 15 1 bubmmoreka [{OK
KOPHU https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
*
2 TpesicTaBnenHe JanHbX 3 1 https://m.edsoo.ru/7f415fdc
3 Yucna u BerancieHus. CTENeHsb ¢ 7 bu6moreka [IOK
LIETBIM MTOKa3aTeIeM https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
*k
4 Onmcarenbras CTaTicTuKa 6 I https://m.edsoo.ru/7f415fdc
5 AnreOpanveckre BhIpaKEHUSI. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
N bubnuorexa [JOK
%
6 Cryuaias usMEHIMBOCTS 2 https://m.edsoo.ru/7f415fdc
7 AnreOpanveckue BhIpaKEHUSI. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
k
8 Beezenne B Teopuio rpagos > https://m.edsoo.ru/7f415fde
9 YpaBHeHUs 1 HEPABEHCTBA. 15 1 bubnuoreka [JOK
KBagparHble ypaBHeHUs https://m.edsoo.ru/7f417af8
10* BeposTHOCTB M 4acTOTa CIIy4aiiHOTO 6 1 bubnuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
11 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
1% MHoKeCTBa 4 bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2
13 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnmoreka [JOK
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Hepasencrpa https://m.edsoo.ru/7f417af8

14 Oynximn. OCHOBHBIC IIOHSTHS S Etlffsj?/ljg::clfsic]fr(zlsf4l7af8

15| ymaum, Yncronse by 9 s edaso et

16 CityuaifHpie COOBITHS 8 EtT:sJ:I/I;Ir(::cIl(si(])_.[r(Z/Iif4l7fb2

17 | Tosroperme n ododmene : s etso et
OBIIEE KOJIMYECTBO YACOB 110 136

INPOI'PAMME

* rembl @PII yueO6HOTO Kypca «BeposSiTHOCTh M CTATUCTHKA» JJIA 7-8 KJIIaCCOB, HHTETPUPOBAHHBIC B yUeOHBIN Kypc « Anredpay
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC AJITEBPA
KouanuyecrBo 4yacos duekTpoHHble (¢ poBbIE)
Noe i/t Haumenopanme Pas1cIoB HTeM KoHTDOJBHBIC IIpakTnuecxKue OﬁpaSOBaTeJH)HI)Ie pecypchl
B NPOrpaMMbl Bcero P P
padoThI padoThI
1 Yucna v BEIYUCIICHHUS. 9 bubmmoreka [{OK
JleficTBUTENbHBIE YKCIIA https://m.edsoo.ru/7f419d08
bubmmoreka [{OK
*k
2 TpescTaBnenne AanHbx 2 I https://m.edsoo.ru/7t415fdc
bu6mmoreka [IOK
*k
3 Onmcatenbras cTaTncTHKa 2 ! https://m.edsoo.ru/7t415fdc
. bu6moreka [IOK
*k
4 (Coryuaiitas H3MEHHBOCTS 3 L https://m.edsoo.ru/7t415fdc
bubmoreka [IOK
> OyHKwH 16 ! https://m.eds00.ru/7f419d08
6 YpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
YpaBHEHUs C OJTHOM NMEPEMEHHOI https://m.edsoo.ru/7f419d08
7 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
k
8 Baenenue B Teopuio rpagos 2 https://m.edsoo.ru/7t415fdc
g BepostHOCTb M yacToTa ciay4aitHOTO 1 bubnuoreka [IOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
k
10 Muosxectsa 2 https://m.edsoo.ru/7f415fdc
11% OnucarenbHasi CTaTUCTUKA. 3 bubmuoreka [JOK
PaccenBanue n1aHHBIX. https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
k&
12 Hlepenbs 2 https://m.edsoo.ru/7f415fdc
13 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnunoreka [JOK
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HepaBenctBa https://m.edsoo.ru/7{419d08

4% Onepanuu Haj cay4aiHBIMU 3 bubnuorexa [IOK
COOBITUSMHU https://m.edsoo.ru/7t415fdc

15%* Crydaiinbie cOOBITHS 5 buGmaorexa LIOK
https://m.edsoo.ru/7t415fdc

16%* I'eomeTpuueckast BEpOSITHOCTh 2 brbmiorexa LIOK
https://m.edsoo.ru/7t415fdc
17 YucnoBbie MOCIEI0BATEIBHOCTH 15 Eggg?/ﬁiﬁii(ﬁf 17£419d083

. bubmnoreka IJOK
18* Catysaiinas BeinHHHa 7 https://m.edsﬁ).ru/7f419d08

19 [ToBTOpEeHue, 06o0IICHNE, 13 bu6moreka [IOK
CHUCTeMaTH3aIlsl 3HAHUI https://m.edsoo.ru/7f419d08

OBHIEE KOJIMYECTBO YACOB I10 136

INPOI'PAMME

* Tembl @PII yueOHOTO Kypca «BeposSTHOCTh U cTaTuCTUKa» A7 7-9 Ki1accoB, MHTETPUPOBaHHbBIE B YUeOHBIHN Kypc « Anredpay»
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KYPC «I'EOMETPUS»
HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJMH W3 OCHOBHBIX PA3ZCIIOB IIKOJBHOW MAaTEMaTUKH, UMEIOIIHUNA CBOEH
[ENbI0 O00ECIeYnTh HW3YYeHHE CBOWCTB M pPa3MepoB (UTryp, WX OTHOWICHHH W B3aMMHOE
pacroJio’)KeHUe, OINUpAaeTCs Ha JOTMYECKYl0, JOKa3aTelbHYI0 JIMHUI0. LleHHOCTh u3ydeHus
T€OMETPUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs 3aKIIOYACTCS B TOM, YTO OOYYarOUTUIiCS
YUUTCS HIPOBOAMTH JOKA3aTENIbHbIE pPAaCCYXJEHUS, CTPOUTH JIOTMYECKHE YMO3AKJIIOUEHUS,
JIOKa3blBaTh HMCTHHHBIE YTBEPXKJIEHUS U CTPOUTHh KOHTPHOPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJeHUs «OT IMPOTUBHOTO», OTJIMWYAaTh CBOMCTBA OT INPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKICHHUS.

Bropoii nenbio M3ydeHHs] T€OMETPUU SIBISIETCS HCIOJIb30BaHHWE €€ KaK HMHCTPYMEHTa IpHU
pELICeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAKTUYECKUX 3aJ]ay, BCTPEUAIOIIMXCS B PEAJTbHOM KU3HU.
OOyyaromuiics JOJKEH HaydyUThCs OMNPEAETUTh T'€OMETPUUYECKYI0 (Urypy, OmucaTbh CIOBaMH
JTAHHBIA 4YepTEX WM PUCYHOK, HaWTH IUIOIIAJb 3€MEJIBHOTO Y4acTKa, paccuuTaTh HEOOXOAMMYIO
JUIMHY OIITOBOJIOKOHHOTO KaOenst wiu TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOWISL. OToMy
COOTBETCTBYET BTOpasi, BbIYMCIUTENIbHAS JIMHUS B H3ydeHUU TreomeTpuu. [lpm pemienun 3amay
MPAKTUYECKOr0 XapakTepa OOy4alolIMiicsl Y4YUTCS CTPOUTh MaTeMaTHYECKHE MOJIENH pPeajbHBIX
KU3HEHHBIX CHUTYyallMi{, MPOBOAMTH BBIYMCICHHUS M OLIEHHWBATh aJEKBATHOCTh MOJYyYEHHOTO
pe3ynbTaTa.

Kpaitne BaxkHO mNOAYEPKHUBATH CBSI3M TEOMETPUM C JPYTUMU Yy4eOHBIMU TpEAMETaMH,
MOTHBUPOBATh MCIOJb30BaTh OMPEIEIECHUSI F€OMETPUUECKUX GUTYp U TOHITUHA, TEMOHCTPUPOBAThH
MPUMEHEHHE TIOJYYCHHBIX YMEHUN B (U3UKE U TEXHUKE. DTU CBSI3U Haubojee SpKo BUIHBI B TEMax
«Bekropry, «TpuroHoMeTpudeckrue COOTHOIIEHU Y, «MeTtoa koopauHaT» u «Teopema [Tudaropay.

VYueOusplii kypc «['eoMerpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3felibl COICpKaHUS:
«["eomerpuueckue GUrypbl U UX cBOMCTBa», «l3MepeHne reoMeTpuueckux BeIUYNH», «J{ekapToBbI
KOOpPJIUHATHI Ha MIIOCKOCTHY, «BekTopby, «/[Brxkenus miockoctny, «IIpeobpazoBanus moao0us».

Ha u3yuenne yue6HOTO Kypca «['eomerpus» B 8-9 kimacce otBoautcs 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B Hezielt0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEP)KAHUE OBYYEHUA

8 KVIACC

YerbipéxyronbHuku. llapamienorpamM, ero mnpusHakd U cBoWcTBa. YacTHble ciaydau
napajienorpaMmoB (TIpSMOYTOJILHUK, PoOMO, KBaJapar), MX MpPU3HAKKM M CBoWcTBa. Tpamerus,
paBHOOOKas Tpamenus, e€ CBOWCTBa U nMpu3Haku. [IpsMoyronpHas Tpanemus.

Meron yaBoenuss meauassl. LlenTpanbHas cumMmerpusi. Teopema ®anmeca u Teopema o
MPONOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. L{eHTp macc TpeyroiabHuKa.

[TogoGue TpeyroapbHUKOB, kKod(hduuueHT nomobus. I[lpuszHaku MOAOOHS TPEYrOJHLHUKOB.
[Ipumenenne mogoOUs PH PEHICHUH MTPAKTHUECKUX 3a/1a4.

CpoiicTBa 1Iomaneit reomerpuyeckux Guryp. Dopmynbl A TIIOMIAAN TPEYroJbHUKA,
napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE TUIOMAaAeH Mo 00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHIKOB Ha KJIETYaTOM Oymare.
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Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemieHun NpaKTHYECKUX 3a1a4.
CuHyc, KOCHMHYC, TaHI€HC OCTpPOr0O yIjla IHPsSMOYTOJIBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.
BrnucanHble M LEHTpaJBHBIE YIVIBL, YrOJ MEXAY KacaTeIbHOM M XOPIOH. YTIbl MEXIy
XOp/aMU U CeKyIMMHU. BrircaHHble W omMcaHHbIE YETBIPEXYTrONbHUKU. B3anMHOe pacmnosioikeHue
nByX okpyxHocrell. Kacanue okpyxHocreil. O01ye kacaTeabHble K IBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TanreHc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenne tpeyronpHnkoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PerieHne npaxTHuecKux
3a7a4 C MCIMOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MPOM3BENCHUU OTPE3KOB XOPJ, TEOPEMBI O TPOM3BEACHUH OTPE3KOB CEKYIIHX,
Teopema 0 KBaJIpaTe KacaTeIbHOH.

Bekrop, mmuHa (MOIYNb) BEKTOpAa, COHAIPABICHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO
HaTpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallUi Hal
BeKTOpaMH. Pa3noxeHWe BeKkTopa MO JBYM HEKOJUITMHEApHBIM BekTopaMm. KoopawHatel BekTopa.
CkansipHO€ MTPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE TS HAXOXKICHHS JUTHH H YTIIOB.

JlekapTOBBI KOOPIUHATHI HA TUIOCKOCTH. YPAaBHEHUS TPSMON U OKPYKXHOCTH B KOOPIUHATAX,
nepeceueHre OKPYKHOCTEN U NPsIMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKH. [[nmmHa okpyxkHocTu. I'pagycHas u paguaHHas Mepa yria,
BBIUMCIJIEHUE JUITMH AyT OKpyxHocTell. [1nomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUH (Uryp (SeMeHTapHbIE MPEICTABICHHUS).
[TapannensHbiii neperoc. [TIoBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS IporpaMmbl yueOHOro kypca «l'eomerpus»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOILLIEHHEM K JOCTHKEHHUSM POCCUHCKUX MAaTEMAaTUKOB U POCCHICKON MaTeMaTH4eCKOM ILKOJbI, K
HCIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYruX HayKax U MPUKIaJHBIX chepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBCHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TIpaXJaHMHA U pealu3alid ero IMpas,
MPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (DYHKLIMOHHMPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUH,
IpoILelyp TPakKAaHCKOTO 0OIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHMH HayKH, OCO3HAHHEM
BAKHOCTH MOPAJIbHO-ITHUECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTaHHE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B pEIICHMH MPAaKTUYECKUX 3alad MaTeMaTHYeCKON
HaIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTH4eCKOT0 OOpa3oBaHUS Ha MPOTSHKEHUH BCeH
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XKU3HU I YCIENHON MpoeCCHOHATBHON ICSITETbHOCTH W PAa3BUTHUEM HEOOXOJMMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM U MOCTPOCHUEM WHJMBUIYAIbHOW TPACKTOPUU OOpa30BaHUS U KU3ZHEHHBIX
IJTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIHMOHAIBHOMY ¥ OICTETHYECKOMY BOCIPHATHIO MaTEeMAaTHUYECKUX
0OBEKTOB, 3a7ad4, PEIICHUH, PACCYKICHH, YMEHHUIO BUICTh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAIlMEel B JEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHsS 4YeJIOBEKa, NPHUPOABI U OOIIeCTBa, MNOHUMaHUEM
MaTeMaTHYeCKOM HayKM Kak cQepbl 4YeIOBEYECKON esATEIBHOCTH, JTAarnoB €€ pa3BUTHS U
3HAYUMOCTU JUIsI PA3BUTHS ITUBUJIU3AIMH, OBJIAJCHUEM S3BIKOM MAaT€MaTUKH M MaTeMaTHYeCKOU
KyJIbTypOH KaK CpEJACTBOM TIO3HAHUS MHpPA, OBJAJACHUEM MPOCTEHIIMMHU  HaBBIKAMU
HCCIIEIOBATENIbCKON AESITEIbHOCTH;

6) ¢pusnyeckoe Bocnuranue, (OPMHPOBAHUE KYJIbTYPbI 3A0POBbS M IMOLMOHAJIBHOIO
0/1aronosiy4us:

TOTOBHOCTBIO TIPUMEHSATh MaTEMaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEIACHUS
3I0pOBOr0 00Opasa KU3HU (30POBOE THUTaHUE, COATTAHCHPOBAHHBIN PEXUM 3aHATHH W OTIHIXA,
perynspHas (u3nUeckas akTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuu, MpU3HAHUEM
CBOETo MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa IpYroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTallel Ha NpPUMEHEHUWE MAaTeMaTHYeCKHMX 3HaHUW NJIs pelleHHs] 3a1ad B 00JacTu
COXPAaHHOCTH OKpYXKaroIIel Cpenapl, IUIAHUPOBAaHUS TMOCTYIKOB W OLEHKM HX BO3MOXHBIX
MOCJIEICTBUIN U1 OKpY)Kalolleld cpeabl, OCO3HAHMEM TIJI00abHOTO XapakTepa AKOJIOTHYECKUX
poOJIeM 1 yTel UX pelIeHNs,

8) aganTanus K U3MEHSIOIMMCS YCJIOBHSIM COIUAIbHON U IPUPOIHOI Cpeabl:

FOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4e€pe3 MPaKTUYECKYK NEATEIbHOCTh, B TOM YHCIIE YMEHHE YUYUThCA Y APYTHUX
JoJiel, npuoOperatb B COBMECTHOW JESTEIbHOCTH HOBBIE 3HAHUS, HAaBBIKU M KOMIIETEHIUU W3
OIIBITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIUPOBATh HJIEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX W SBJICHHUSX, B TOM YHUCIE paHee HEU3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATh IMPUHUMAEMble pELICHUS W JACUCTBUA,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue aeMcTBUA:
® BBIABIATE U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYEeCKUX OOBEKTOB,
MOHATHH, OTHOIICHHWA MEXAY TMOHITUAMH, (OPMYIUPOBATh OMNPEICICHUS TOHITHIHA,
yCTaHABIUBATh CYIIECTBEHHBIH MpPU3HAK KIacCU(UKAIIMHM, OCHOBAaHUS IJisi OOOOIICHUS U
CpPaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;
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BOCIPUHUMATh, (POPMYIHpPOBaTH M MPeoOpa3OBbIBATh CYXKJICHHUS: YTBEpIAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W INPOTHBOpEUUs: B (PaKTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKICHHAX, MpEUlaraTb KPUTEPUH JUISL  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3duparb JOKa3aTeabCTBA MATEMATHUECKHX YTBEPXKICHUU (TPSAMBIE M OT MPOTHBHOTO),
MIPOBOJIUTH CaMOCTOSITEIPHO HECJIOKHBIE JO0KA3aTelIbCTBA MaTeMaTWdeckux (hakrTos,
BBICTPAaWBaTh APryMEHTALUI0, MPUBOAUTH TPUMEPbI U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PaCCYKICHUS;

BBIOMpATh crioco0 pelieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOAAMNN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBarebCKHe AeiCTBHA:

WCII0JIb30BAaTh BOIPOCHI KaK HCCIIENOBATENIbCKUM MHCTPYMEHT MO3HaHMs, (GOpMYIHUpPOBaThH
BOIPOCHI, (PUKCHpYIOIMAE TPOTUBOPEUYHE, MPOOIEeMY, CaMOCTOSTECILHO YCTaHABIIMBATH
HCKOMO€ U JaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3HUINI0, MHEHHUE;
MPOBOJUTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE HMCCIIEIOBAHKE IO YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy CO0O0i;

CaMOCTOSITEIIBHO (DOPMYJIUPOBAaTh OOOOIECHHUS W BBIBOJBI IO PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOJIIOJICHUS, HCCJICIOBAHUS, OICHUBATh JIOCTOBEPHOCTh TIOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB H 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TaKXKE BBIIBUTATH MPEATOIOKEHHUSI O
€r0o Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOUHOCTh MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IJIs
pelIeHUs 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATH M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh GopMy MpeIcTaBieHUs HHPOPMAIMM U WUIIOCTPUPOBATH peEIllaeMble 3aqauu
cXeMaMu, AuarpaMMamu, HHOU rpadukoi U uX KOMOUHALIUAMY;

OIICHUBATh HAAEKHOCTh WHGOPMALUU IO KPUTEPUSIM, MPEIJIOKEHHBIM YUYUTETIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

BOCIIPUHUMATh U (POPMYIMPOBaTh CYXKJIEHHS B COOTBETCTBMM C YCIOBMSIMHU M LEISAMHU
oOI1eHus, CHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUs IO XOAy pELIeHMs 337a4d, KOMMEHTHPOBATH MOJyYEHHBIH
pe3yJbTart;

B X0Jie OOCYXJEHHUS 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbl, MPOOIEMBI,
pelaeMon 3ajauu, BEICKa3bIBaTh UJIEU, HALIEJICHHBIE HA IIOUMCK PELIEHUS, CONIOCTABIIATh CBOU
CYKJEHHs C CYXICHUSMH JPYTMX YYaCTHHKOB JHanora, OOHapyKuMBaThb pasziIvyuue H
CXOJICTBO MO3UIIMH, B KOPPEKTHOU (hopme popMyaupoBaTh pa3HOTIACHs, CBOU BO3PAKECHHUS;
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® TPEACTaBIATH PE3YNbTaThl PELICHUs 3aJadyd, SKCIEPUMEHTA, WCCIIECAOBAaHUS, IPOEKTa,
CaMOCTOSITEIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3agad TNPE3CHTAlUUd |
0COOEHHOCTEH ayTUTOPHH;

® T[IOHMMAaTh M HCHOJB30BATH NMPEHMYIIECTBA KOMAHIHOW M HHIUBUAYAIbHOW pabOTHI MpH
peneHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

® [pUHUMATh II€Tb COBMECTHOW JEATEIHHOCTH, IUIAHMPOBATH OPraHHU3AlUI0 COBMECTHOM
paboThI, pacmpeneniarts BUABI paboT, JOTOBAapHUBATHCS, OOCYXKIAaTh HPOIECC U PE3yJabTaT
paboThI, 0000aTH MHCHHSI HECKOJIBKUX JTFO/ICH;

® y4acTBOBaTh B IpyHNOBBIX (popmax paboThl (0OCYXAeHHS, OOMEH MHEHMSIMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBHIIOJIHITH CBOIO YacTh PaOOTHI M KOOPJMHHUPOBATH CBOW JEHCTBUS C
JIPYrUMH YJI€HaMH KOMAaH]Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJIaJga B OOMMK MPOJYKT TI0
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

PeryisitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranuszaums:
® CaMOCTOSATEIbHO COCTaBIIAThH IUIAH, aITOPUTM pELIeHUs 3aJauu (WIM €ro 4acTb), BEIOUpATh
croco0 pemeHuss ¢ Yy4€TOM MMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:
e BIaJeTh CcHoco0aMH CaMOIPOBEPKH, CAMOKOHTpPOJISI Ipollecca U pe3yibTaTa pelieHHUs
MaTeMaTUYeCKOH 3a1auu;
® [pEIBUAETh TPYIHOCTH, KOTOpblE MOTYT BO3HUKHYTh IIpH PpEILICHUH 3a7a4yd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHUBaThb COOTBETCTBHE pe3ylbTaTa MAEATEIBHOCTH IOCTABICHHOW LENMM U YCIOBUSAM,
OOBSICHATh NMPUYMHBI JOCTUKEHUS WU HEAOCTHKEHMs LeJIM, HAXOAUTh OIIMOKY, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyduenus B 8 kilacce oOydaromuiics TMOMYYUT CIEAYIOUIME MpeIMeTHbIC
PE3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BHJbI UYETHIPEXYTOJBHUKOB, WX OJJIEMEHTHI, MOJIB30BAThCS UX
CBOMCTBaMH MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKHM MEpecedeHHs] MeAUaH TPeyroibHUKa (IIEHTpa Macc) B pPelICHUU
3a/ad.

Brnagets moHsTHEM CpelHEl TUHUHN TPEYTOJIbHUKA U Tpareluu, IPUMEHSITh UX CBOICTBA MPHU
peuieHun reoMerpuyeckux 3amad. llomb3oBaThcs  Teopemoir @ameca U TeopeMoM O
MPOMOPIIMOHANBHBIX OTPE3KaX, MPUMEHSATh UX Ui PEIIeHUs TPAKTHUECKUX 3a/1a4.

[TpuMeHsITh MPU3HAKK 10I00US TPEYTOJIBHUKOB B PEIICHUH T€OMETPHUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoii [Tudaropa s pemeHuss TEOMETPUUYECKUX U MPAKTUYECKUX 3ajad.
CTpouTh MaTeMaTHYeCKyl0 MOJENb B MPaKTUUYECKUX 3a/ladyax, CaMOCTOSITENIBHO JeNaTh 4YepTEX U
HAax0JIUTh COOTBETCTBYIOIINE JJTUHBI.

Brnagets noOHATHSIMH CHHYCAa, KOCHHYCAa M TaHI€HCa OCTpPOro yria MpSIMOYTrOJIbHOTO
TpeyroyibHUKa. [101630BaThCA STUMU MOHATUSIMU JUIS1 PEILICHUS] PAKTUYECKUX 3a/1a4.
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Bbraucnare (pa3nuuHbIMU crioco0amu) IJI0MIA b TPEYTOIbHUKA M IJIOMIAH MHOTOYTOJIBHBIX
¢uryp (monb3ysach, rae HE0OXOAMMO, KalbKyinsaTopoM). IIpuMeHSTH mONyuyeHHBIE YMEHHUS B
MPAKTUYECKUX 3a/[auax.

BrnaneTs MOHATHAMHU BIIMCAHHOTO U IIEHTPAIBHOTO YIila, HCIOJIB30BATh TEOPEMBI O BITMCAHHBIX
yriax, yriax Mexay Xopaamu (CeKyImIMMH) M YIiie MEXAy KacaTelIbHOW M XOPIOW MHpH pelIeHUH
reOMETPUYECKUX 3aj1ad.

Bnanerp TOHATHEM ONMHMCAaHHOTO YETHIPEXYrOJbHHUKA, IMPHUMEHSATh CBONCTBA ONHMCAHHOTO
YeTHIPEXYTOJbHUKA IPU PEIICHUH 3a/1a4.

[TpumMeHsTH MOMyYEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTHUECKUE MOJIENN JUIS 3a/1a4
peambHOW JKM3HU W TPOBOJUTH COOTBETCTBYIOIIWE BBIUMCICHUS C TMPHUMEHEHHEM I0J00HS H
TPUTOHOMETPHH (I10JIb3YSCh, TJIe HEOOXOAUMO, KAIbKYISITOPOM).

K konmy oOydenus B 9 kJacce oOy4arolmMiicsi TMOJYYUT CJCAYIOIIUE TPEIMETHbBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX IMOMOIIBIO Pa3IMYHBIC
SIIEMEHTHl  MPSIMOYTOJBHOTO  TPEYTOJbHHUKA («pEIIeHHuEe TPSMOYIOJBHBIX  TPEYTrOJIHLHUKOBY).
HaxomuTh (¢ TOMOIIBIO KAIBKYIISATOPA) [UTMHBI U YTIIBI U HETAOIMYHBIX 3HAYCHUH.

[Tome30BaThes GOpMyIIaMu MIPUBENEHHSI 1 OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM IS
HAXOXKJCHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYECKIMH BEJTMUYNHAMHU.

Hcnonp30BaTh TEOpEMBI CHHYCOB W KOCHHYCOB IS HaXOXKJIEHHS Pa3IUYHBIX DIIEMEHTOB
TPEYTOJIbHUKA («PEIICHNE TPEYTOIbHUKOBY), IPUMEHSTh HX IPH PEIICHUH T€OMETPUIESCKUX 3a/ad.

Bnagerp moHsTHSAMH TNpeoOpa3oBaHUsS MOJ0OWSA, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonp3oBaTbesa cBOMCTBaMU MOJOOUSI MPOU3BOJIBHBIX (UTYp, YMETh BBIYHMCIATH JUIMHBI U
HaXOJUTh YIJbl y MoM0OHBIX ¢uryp. [IpumeHsTh cBOWcTBa MOJ0OMSI B MPAKTHYECKHX 3ajaydax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb3oBaTbcst TeopeMamMu O TPOU3BEACHUM OTPE3KOB XOpA, O MPOU3BEAECHUU OTPE3KOB
CEeKYIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaTbcst BEKTOpaMu, MOHUMATh UX T€OMETPUUYECKUN M (PU3NUYECKHUI CMBICI, IPUMEHSTh
UX B PEUICHUH TeOMETPUYECKHX U (u3nyecKuxX 3anad. [IpuMeHsATh CKalsipHOE MpPOU3BEICHHE
BEKTOPOB ISl HAXOXKIACHUSI JUTHH U YTJIOB.

[lonb3oBaTbcst METOAOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHATH €ro B  PEIIeHUU
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Brnagerp mOHATUSIMH TPaBUJIBHOTO MHOTOYTOJBHUKA, JUITMHBI OKPYXHOCTH, IJIMHBI JIyTH
OKPYKHOCTHU U PaJIMaHHOM MEphI yIiia, yMEeTh BBIUMCIATH IUIOMIAlb Kpyra u ero yacteil. [Ipumensts
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aa4ax.

Haxomute ocu (wnm UEeHTpbI) cumMMmeTpuud GUryp, MPUMEHATH JABMXKEHUS IUIOCKOCTH B
MPOCTEHIINX CITydasX.

[IpuMeHsATh NOJMy4YEeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHUECKUEe MOJIENN Ul 3a/1a4
pearbHONW JKM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHUS C IPHUMEHEHHEM M0A00Us U
TPUTOHOMETPHUYECKUX byHKUIMH (mob3ysCh, rne HE0OX0 MO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KNTACC TEOMETPUA

KoanyecTBo yacoB

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Ne n/m HanmenoBaHue pa3aesioB U TeM NPOrpaMMBbI
Kont
Beero PoJIbHBIE
padoTsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
) Teopema ®asneca u TeopeMa 0 MPOMOPIUOHATBHBIX 15 1 bubmuorexa [JOK
OTpe3Kax, NoJJ00HbIE TPEYTOJIbHUKN https://m.edsoo.ru/7f417e18
[lnomane. HaxoxaeHue miomanei TpeyroJbHUKOB
3 Y MHOTOYTOJBHBIX (puryp. [Tnomanu momo0HbIX 14 1 bubnmorexa [IOK
4 P tmat s https://m.edsoo.ru/7f417e18
uryp
4 Teopema [Iudaropa u Havama TPUTOHOMETPUH 10 1 bubmorexa OK
https://m.edsoo.ru/7f417e18
VYTl B OKpyXKHOCTU. BricaHHble U ONMCaHHbIE
bu6mmoreka [JOK
5 YeThIpeXyroJibHUKHU. KacaTenbHble K OKPYKHOCTH. 13 1
. https://m.edsoo.ru/7f417¢18
Kacanue okpyxHoCTER
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIACC TEOMETPUSA
DJIeKTpOHHbIe (LN (POBbIE)
Koun4yecTBo yacos o0pa3oBaTe/ibHbIE PecypcChl
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI
Kont
Beero poJibHbIE
padoTsl
| Tpuronomerpus. TeopemMbl KOCHHYCOB U CHHYCOB. 16 1 bubnuorexa [JOK
Pemrenne TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c
3 Bexrops! D 1 bu6moreka [IOK
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOoBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41a12c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTHHA
5 OKPYXXHOCTH U IUIONIaAb Kpyra. Beraucienue 8 1 bubmmorexa [IOK
Py . Ha/t> Kpyra. https://m.edsoo.ru/7f41al12¢
Ioniaaen
6 JIBYOKEHUS TIOCKOCTH 6 bubmmorexa [OK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 7 1 Bubmorexa HOK
https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 6
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Y4yeOHuKH

Anrebpa. 8 xmacc : ydeOHHMK JuIsi oOmeoOpasoBar. opranmsanmii/ [HO.H.Makaperues,
H.I''Mungrok, K.M.Hemkos, C.b.CyBoposa]; nox pen. C.A. TensikoBckoro. — 15-e u3n.,
crep. — M. : IIpocBemienue, 2022.

Anrebpa. 9 xmacc : ydeOHHMK Uit oOmeoOpasoBar. opranmsanmii/ [HO.H.Makaperues,
H.I''Mungrok, K.M.Hemkos, C.b.CyBoposa]; nox pen. C.A. TensikoBckoro. — 14-e uzn.,
crep. — M. : IIpocBemenne, 2022.

I'eomerpus : 7 — 9-e kiaccel : yueOHUK 17151 oOieoOpaszosat. opranuzauuii / [JI.C.Atanacsx
u ap.]. — 13-e uzx., crep. — M. : IIpocsemenne, 2022.

DOneKkTpoHHBIN yueOHUK. Marematuka. BeposaTHOCTh U cTaTUCTHKA: 7-9-€ Kiacchl: 0a30BbIi
ypoBeHb: yueOnuk: B 2 vactsax / W.P.Beiconkuii, 1.B.fmenko; nox pen. 1U.B.Amenko. —
Mockga : [Ipocsemenue, 2023

METOINUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

YuyeOHUKH

Anrebpa. 8 kmacc : yueOHWK s oOmieoOpasoBar. opranm3anuii/ [FO.H.Makaperues,
H.I''Mungrok, K.M.Hemkos, C.b.CyBoposa]; mox pen. C.A. TenskoBckoro. — 15-e u3n.,
crep. — M. : IIpocBemienune, 2022.

Anrebpa. 9 xmacc : yueOHUK s oOmieoOpasoBar. opranm3anuii/ [FO.H.Makaperues,
H.I'Munatok, K.M.Hemkos, C.b.CyBoposa]; nox pea. C.A. TenskoBckoro. — 14-e u3n.,
crep. — M. : IIpocBemienune, 2022.

I'eometpust : 7 — 9-e kiacco! : yaeOHUK 1t 001meoopazoBat. opranuzanuii / [JI.C.Atanacsu
u np.]. — 13-e uzn., crep. — M. : IIpocsemenue, 2022.

Matemaruka. BeposiTHOCTB U cTatucTuka: 7-9-¢ kiaccel: 0a30Bblil ypOBEHb: yUEOHUK: B 2

yacTsax / W.P.Beiconkuii, .B.fImenko; mox pen. U.B.Amenko. — Mockga : [IpocBemienue,
2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HTTPS:/RESH.EDU.RU

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKILASS.RU

HTTPS://UCHI.RU
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JUCT ®UKCUPOBAHUSA N3MEHEHUI Y TOITOJTHEHU N
B PABOYEM ITIPOT'PAMME

JlaTta BHeceHus
U3MEHEeHMUIA,
JIOTMOJTHEHH I

Conepxanue

CoraacoBaHue ¢ KypupylOIIUM NpeaMeT
3aMecTHTe/IeM TUPEeKTopa (MOAMUCH,
paciinppoBKa NOANMCH, 1ATA)

IMoanuck Jauua,
BHeCIIEro 3anuch
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 29506604513842569967847282462287250401048067685
Bnageney CamoitneHko Bepa BuTankesHa

OeicTevTened C11.03.2023 no 10.03.2024
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