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IHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamma Mo MaTeMaTHKE IJIs OOydYalOUIMXCS C 3aJEP>KKOH ICHXHYECKOrO
pa3Butus (nanee — 3I1P) Ha ypoBHE ocHOBHOTrO 001Iero 00pa3oBaHus MOATOTOBICHA Ha OCHOBE
@enepalibHOIO  TOCYIapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  OOILEro
obpazoBanms (IIpukaz Munnpocsemienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrtepctBoM roctuniun Poccuiickoit @enepammu 05.07.2021 r., per. Homep 64101) (manee —
OI'oC 000), IlpumepHO¥l aganTUPOBAHHON OCHOBHOW OOpPa30BaTEILHON MPOTPAMMBbI
OCHOBHOTO 0011er0 00pa3zoBaHusi 00YYarOIIUXCS € 3aAePKKOH MCUXUIECKOTO pa3BUTHS (anee —
I[TAOOIT OOQO 3I1P), IIpumepHo#t pabodeil mporpaMMbl OCHOBHOTO O0IIero oOpa3oBaHHs IO
npeamery «Maremarukay, [IpuMmepHON IporpaMMbl BOCIIUTaHUS, C YYETOM PACIPEIEICHHBIX 110
KJlaccaM MpOBEpPAEMbIX TpeOOBaHUIl K pe3ysibTaraM OCBOCHHS AJAaNTHPOBAHHOW OCHOBHOM
o0pa3oBareiabHONW MpOrpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUS OOYyYAIOIIUXCA C 3aJEPIKKOMN
MICUXUYECKOro pa3BuTus. B pabodueld mporpamme yuyTeHbl HAed U MoiokeHus KoHuenuuu
pa3BUTHS MaTeMaTH4ecKoro oopazoBanus B Poccuiickoit deneparuu.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA <MATEMATHUKA»

VYueOHblii npeamer «MaremaTuka» BXOIAUT B INpeAMETHYK oOnacth «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHIO BBIYMCIUTEIBHOM KYJIBTYpPhl U JIOTUYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHUS IOJb30BATHCS AJITOPUTMAMM, a TaKXKE HPUOOPETEHUIO
IPAaKTUYECKMX HABBIKOB, HEOOXOOUMBIX B IIOBCEJIHEBHOM U3HM oOyuatomumxcs c 3IIP.
VYuebHblil mpeMeT pa3BUBAET MBIIUICHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (yHKIMOHAIbHYIO
IPaMOTHOCTb, YMEHHUS BOCHPUHUMATh U KPUTUYECKM aHAIU3UPOBATh HH(MOpPMALHUIO,
NPEACTaBICHHYIO B pa3IMYHbIX (hopMax.

OOyueHue mMaremaTuke JaéT BO3MOXKHOCThH pa3BuBarh y oOydarouuxcs ¢ 3[IP Tounyto,
palMOHANIbHYIO M MH(POPMATHUBHYIO peub, YMEHUE OTOMPATh HAuOOJIee MOIXOAIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TpaduyecKue CpeicTBa JJs BBIPAXKEHHS CYXIEHUH W HaBIIHOTO MX
IIPE/ICTABIICHHUS.

Heo6xomuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBaHHMM SIBIISETCS
o011ee 3HAaKOMCTBO C METOJIaMH TO3HAHMs JEHCTBUTENLHOCTH, MPEICTaBIECHHE O MpeaMeTe U
MeToJlaX MaTeMaTuKH, X OTJIMYUN OT METOJIOB APYTHX €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUSI MaTEMaTUKH JJIs PEIeHUs] HayuHBIX M MPHUKIAAHBIX 3a1a4d. Takum
o0pa3oM, MaTeMaTnyeckoe 0Opa3oBaHUE BHOCUT CBOM BKJIaA B (hOpMUPOBaHKE OOIIEH KyJIbTypPbl
YeJoBeKa.

N3yueHne mareMaTWKH TakKe CIOCOOCTBYET SCTETHMUECKOMY BOCIHTAHHUIO YEIOBEKa,
NOHMMAHUIO  KpacoTbl M  M3ALIECTBA MAaT€MaTHYECKUX  PACCYXACHUH, BOCIPHUATHIO
reoMeTpHUYeCcKuX (PopM, YCBOCHUIO U/Ied CHMMETPHUH.

IIporpamma oTpaxaeT conepkaHue OOydeHus MpeaMmery «MaremaTtuka» ¢ y4eToM
0coObIX 0Opa3zoBaTeNnbHBIX MOTpeOHOCcTel oOywaromuxcs ¢ 3[IP.OBnagenne yueOHBIM
npeaMeToM «MareMatuka» NpeaCcTaBiIIeT ONPEACIEHHYI0 CI0KHOCTD Ui ydamuxes ¢ 3[IP. ¥V
obyuatonuxcsi ¢ 3[IP mambosee BBIpaXKEHBI OTCTABaHUS B PA3BUTHH CIIOBECHO-TOTUYECKHUX
¢dbopM MBIILIEHUS, TO3TOMY aOCTpaKTHbIE U OTBJICUYEHHbIE KaTErOPHUH UM TPYIHOJIOCTYIHHL B
TOKE€ BpeMs MpHU CleuuaIbHOM OO0yuyeHUM OOydaroluecss MOTYT BBIINOJHATH 3a/JaHus 110
anroputMy. OHHM BOCIPUUMYMBBI K MOMOIIM, MOTYT BBIIOJHUTH IMEPEHOC HAa aHAJIOTUYHOE



3aJlaHie YCBOEHHOro croco0a pemieHus. CHW)KEHUE pPa3BUTUS MBICIMTENBHBIX ONEpauuil U
3aMeJIJIEHHOE CTaHOBJIEHUE JIOTUYECKUX JAEMCTBUM MPUBOIAT K HEAOCTATOYHONW OCMBICIEHHOCTH
COBepUIaeMbIX Y4EOHBIX JAeMCTBUHM. Y o0OyyarouMxcs 3aTpyJHEHbl CYETHBIE BBIYMCIICHUS,
IIPOU3BOJMMBIE B yMe€. B IHCBMEHHBIX BBIUYMCIEHHUAX OHU MOTYT IIPOIyCKaTh OJUH U3
POMEXYTOUHBIX I1aroB. [Ipu paboTe ¢ YMCTOBBIMH BBIPAKEHHUSIMH, BHIYMCIIEHUEM MX 3HAYCHUS
MOTYT HE€ YAEp>KUBaTh INPaBWIbHBIA NMOpsANOK aAedcTBuid. [Ipu ympoienuun, nmpeoOpa3oBaHuu
BelpakeHUl ywammecs c¢  3I[IP He MoOryr caMOCTOSATENBHO MPHHATH pELICHHE O
II0CJIEI0BATEIbHOCTH BBINOJIHEHHS JeiicTBUNA. KOHKPETHOCTh MBIIIUIEHUS! OCJIOXKHSAET YCBOCHUS
HaBblKa PpEIICHUS YpaBHEHUI, HEpaBEHCTB, CHUCTeMbl ypaBHeHuil. MM ManomoctynHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHS JIOTHUECKHX OIEpaliii, HexoctaToyHas 0O0O0OIIEHHOCTh
MBILUICHHUS 3aTPYIHSIOT H3yueHHe TeMbl «DyHKIUM»: TpU ONpeneieHuH (yHKIHOHAIHHON
3aBHCUMOCTH, TIpH OIUCAaHUU TpaUUeCKONl CHUTyallUH, HCIOIb3Ys] TE€OMETPUUYECKHIA,
anreOpanyeckui, (PyHKIMOHANBHBINA s3bIkM. Hepeako yuammecss He BHUISAT pa3HULBI MEXKIY
00acThIo onpeaesneHus GyHKIUN U 00JI1aCThIO 3HAUCHHH.

Pemienue 3aa4 CONnpspkeHO € TPYTHOCTAMH O(GOPMIIEHHS! KPAaTKOM 3allucH, IPOBEIECHUS
aHajM3a yCJIOBHA 3a/laud, BblIesneHus cyuiecrBeHHoro. OOyuvatouuecs c¢ 3IIP 3atpyasstorcs
clenaTh YMO3AKJIIOUEHHE OT OOMero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHAIbHBIC
CIOCOOBI PELIEHUS], UHOT]a OTPaHUYMBAIOTCS MAaHUIYJISALUSAMU C YUCIIaMU.

[Ipu u3yueHum reomerpuyeckoro marepuaia odOydvarommuecs ¢ 3IIP crankuBaroTcs ¢
TPYJHOCTBIO JIeNaTh JIOTMYECKHE BbBIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYKIEHUS.
HenpouHble 3HAaHHS OCHOBHBIX TEOPEM TI€OMETPUM IPUBOAMT K OIIMOKAM B PpELICHUU
reomeTpuueckux 3agad. OOyuaromuecss MOTyT MOJAMEHHUTh (HOpMyJTy, HETIPaBUIBHO IPUMEHHUTH
teopeMy. K cepbe3HbIM omuMOKaM B pELICHUM 3a/ad IPUBOAAT HEAOCTATOYHO Ppa3BUThIE
IPOCTPAHCTBEHHbIE IMpeACTaBieHUsA. VIM CII0XKHO BBINOJIHUTH YEPTEX K YCIOBUIO, B
NUCbMEHHBIX pab0Tax OHU HE MOT'YT IPUBECTU OOBSICHEHUE K YEPTEXKY.

ToyHOCTh 3amOMHHAHMS W BOCHPOM3BENCHHS Y4YeOHOrO MaTepuajlia CHIKEHBI I10
MpUYHHE CI1a00CTH MHECTHYECKOM JCSITENBHOCTU, CyXKeHUs1 o0bema maMsaTi. OOydaromumest ¢
3IIP tpeOyeTcst Gomble BpEMEHH Ha 3aKpeIuIeHne MaTepualia, akTyalu3alus 3HaHUil 1o orope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojoseHus TpPyAHOCTEH B HM3y4eHUH YydeOHoro mnpeamera «MaremaTuka»
HeoOXonuMa ajanTanus oObeMa M Xapakrepa y4eOHOro MaTepuala K I03HaBaTelbHBIM
BOo3MOXHOCTAM yuamuxcsi ¢ 3I1P. Crenyer yueOHbI MaTepuas MpernojHOCUTh HEOOJIBIIMMU
HOPLMSMHU, YCIOXKHSSI €ro MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTalM TPYIHBIX 3aJlaHHM,
HEKOTOphlE TEMbl JlaBaThb KakK O3HAKOMUTENIbHBIC; HCKIIOYaTh OTHENbHbIE TpPYAHbIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUIM MaTepHrall peKOMEHIYEeTCsl U3ydaTh B MPOILECCe MPaKTUYECKON
JESTEIbBHOCTH 1O penieHuio 3agady. OpraHuyeckoe €IMHCTBO MPaKTHYECKOM W yMCTBEHHOMU
JESTEIbHOCTH y4allluXcsl Ha YpOoKaX MAaTeMaTUKHU CIOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MaTeMAaTUUYECKUX 3HAHUN U YMEHUH.

HEJIN U 3AJJAYU UB3YUYEHUSA YYEBHOI'O TIPEJMETA «MATEMATHUKA»
[IpuopuTeTHEIMU yeramu 00ydeHHs MaTeMaTUukKe B 5—9 Kiaccax sIBISIFOTCS:
* ¢dopMupoBaHHE IICHTPAIBHBIX  MAaTeMAaTUYECKUX TMOHATHNA  (YHMCIIO0, BEJIMYMHA,
reoMeTpudeckas (urypa, TmepeMeHHas, BEPOATHOCTb, (YHKIMA), OOECIEUHBAIONINX

MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTeMaTHYECKOTO0 00pa30BaHUs O0YJarOIIUXCS C
3I1P;



» moaseAcHue oOydarommxcsi ¢ 3[IP Ha mgocTymHOM 111 HUX YPOBHE K OCO3HAHHIO
B3aMIMOCBSI3U MAaT€MaTHKU M OKPY’KAIOLIEr0 MHpa, MOHUMAaHUE MAaTEMATHKH KaK 9acTh
00IIeH KyJIbTYphl 4eJIOBEUECTRA;

" pa3BUTHE WHTEIUICKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOydarommxcst ¢ 3I1IP,
MO3HABATEIILHOW AKTUBHOCTH, WCCIICOBATEIHCKUX YMEHUW, KPUTUYHOCTU MBIIUICHUS,
HWHTEpeca K M3yUYeHUIO MaTeMaTHUKH;

* ¢dopmupoBaHue PyHKIIMOHAILHONH MaTeMaTHYECKOM TPAMOTHOCTH: YMEHHS paclo3HaBaTh
MPOSIBJIICHUSI MAaTeMAaTUYECKUX IMOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEaIbHBIX
KU3HCHHBIX CHUTYaIlUSAX W TPU H3YYCHHH JPYTHX YYEOHBIX MPEIMETOB, IMPOSBICHHS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (HOpPMyTUpOBaTh HMX Ha S3bIKE MATEMATUKH H
CO3/1aBaTh MaTEMAaTUYECKUE MOJETH, MPUMEHSITh OCBOCHHBIM MaTeMaTUYeCKUl armapar
JUIS PEIICHUS TMPaKTUKO-OPUEHTHUPOBAHHBIX 33]ad, WHTEPIPETUPOBATh U OICHUBATH
MOJTyYEHHBIC PE3YyIIbTATHL.

JlocTKEeHHE ITUX TIeJIeH 00ECIIeYMBACTCS PEIICHUEM CIICTYOINX3a0ay.

* (popmupoBare y obyuaromuxcs ¢ 3[IP HaBbIkM yueOHO-IIO3HABATENBLHON JEATEIbHOCTHU:
IUTAHUPOBAHKUE PA0OTHI, TOMCK PAIMOHATIBHBIX MyTEH €€ BHIMOJHEHHS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" crmocoOCTBOBATh MHTEIUICKTYAIbHOMY Pa3BHTHIO, (DOPMUPOBATH KAaueCTBA, HEOOXOIUMEIC
YeNIOBEKY JUISl TIOJIHOIICHHOW JKM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTUYCCKONH  JEATEIBHOCTH: SCHOCTH M  TOYHOCTH  MBICTH, HHTYHIIHH,
MIPOCTPAHCTBEHHBIX MPEICTABICHHH, CIIOCOOHOCTH K IPEOIOJICHHUIO TPYAHOCTEH;

* (opmupoBaTh KJIOUEBbIE KOMIIETEHIIMM YyYalIUXCS B paMKaxX MpPEAMETHON obractu
«Maremarrka 1 HTHQOpPMaTHKa»;

" pa3BHUBATh NOHATUHHOE MbIIIEHUS oOydaromuxcs ¢ 311P;

" OCYILIECTBIATh KOPPEKIMIO MO3HABaTENbHBIX TMpoleccoB obyuarounmxcs ¢ 3P,
HE0OXOMMBIX JIJISl OCBOSHHS TPOrPaMMHOT0 MaTepuaa 1o ydeOHOMY IpeaMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIICHCAIIMM  OOpPa30BaTeNIbHBIX JACPUIIUTOB B
OCBOCHHHU TIPEIIIICCTBYIOIIETO MPOTPaMMHOrO Marepuania y oOydatomuxcs ¢ 3[IP u
HEJOCTaTKOB B UX MaTEMAaTUYECKOM Pa3BUTHH;

* copMHpPOBATh YCTONYHMBBIN HHTEPEC YUAIIUXCS K IMPEMETY;

" BBISBIATH M PA3BUBATh MaTeMaTHUYECKHE U TBOPUYECKUE CTIOCOOHOCTH.

OcHOBHBIE JMHUHM COJCpXaHHUS Kypca MareMaTwuku B 5-9 kmaccax: «UYwucna u
BBIUKCICHUS», «Anredpa» («Anredpanyeckue BBIpaXKEHUs», «YPaBHEHHS W HEPABEHCTBA),
«Dynkuun», «leomerpus» («[eomerpudyeckne ¢GuUrypsl W UX CBOHCTBa», «M3mepeHue
TEOMETPUUYECKUX BEIHYHUH»), «BeposTHOCTH W cTarucTuka». JlaHHBIC JMHUU Pa3BUBAIOTCS
napajuieJbHO, KaXaasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBUCUMO OJIHA OT
JPyToii, a B TECHOM KOHTaKTe W B3amMojeHcTBUU. Kpome 3TOro, mx 0OBCIUHSET JIOTHYECKast
COCTABIIAOINAS, TPAJAUIIMOHHO MPHUCYIIAasi MAaTeMAaTUKE W MTPOHU3BIBAIOIIAS BCE MAaTEMAaTHICCKUE
Kypchl U conepxkatenbHbie auHUH. CdopmynupoBanHoe B DenepaqbHOM TOCYIapCTBEHHOM
o0Opa3oBareIbHOM CTaHAApTe OCHOBHOrO oOmero oOpa3oBaHusl TpeOOBaHHE «YMETh
OTepUpOBaTh TMOHATHUSIMHU: OIpENeJICHHe, aKCcHuoMa, TeopeMa, I0Ka3aTelbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHUS, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHWS W OTPHUIIAHWS BBICKA3bIBAHUN» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMUpOBaHUE JIOTHYECKUX YMEHHUH pacIlpenesseTcsl Mo BCeM TojaM OOydYeHHUs Ha YpPOBHE
OCHOBHOTO OOIIETO 0Opa30BaHUs.



ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE HPEAMETHBIM pe3yiabTaTaM OCBOCHMS
[TpumepHoil pabGoueld mMporpaMmbl, paclpeneléHHbIM IO ToAaM OOydeHUs, CTPYKTypUPOBaHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPHHLIMIHAIBLHBIM BOMNpOCAaM OOydaromuecs
oOpamanuch HEOTHOKPATHO, YTOOBI OBJAJEHHE MaTEeMaTHUYECKUMHU TMOHSATHSIMHU U HaBBIKAMHU
OCYLIECTBISUIOCh ~ IIOCIEIOBAaTE€IbHO UM  IOCTYHAaTeNbHO, C  COONIOACHHMEM NpUHLIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTreMaTH4ecKuX
npeacrasieHuit  obyuaromuxcsd ¢ 3IIP, pacmmpss u  ymiyOmsas e€, oOpasys NpouyHble
MHOXKECTBEHHbIE cBA3M. OOmme nenum wusydeHus ydeOHoro mnpenmera «MaTtemaTHka»
npezcrasiensl B [IpumepHoil paboueil mporpaMmme 0CHOBHOTO 00I1Iero 00pa3oBaHusl.

OCOBEHHOCTHU OTBOPA N AJAIITAIIMA YYEBHOI'O MATEPHAJIA 11O
MATEMATHKE

OOyuenue yuebHOMY mpeamery «MaremaTtukay CTPOUTCS Ha CO3MAHUU ONTUMAIIbHBIX
YCIIOBHH JIJIs1 YCBOCHHS MPOTpaMMHOTro Matepuana oOydarommmucs ¢ 3I1P. bonbmoe BHuManue
yaensercs oTrOopy ydeOHOro marepuaia B COOTBETCTBUU C MPHUHIIUIIOM JOCTYMHOCTH MpU
COoXpaHeHUHU oO0miero 6a30BOr0 ypOBHS, KOTOPBIA JODKEH MO COAEp)KaHUI0 U 00beMy OBITh
aJanTUPOBAaHHBIM AJis oOydaromuxcs ¢ 3[1P B cooTBeTcTBUU ¢ UX 0COOBIMH 00Pa30BaTEIbHBIMU
norpedbHoctsamu. Crnenyer o0ieryuTh OBIAJEHHE MarepuanoM oOydaromumucs ¢ 3IIP
IIOCPEACTBOM €0 JETAJIbHOI0 OOBSICHEHHUSI C CHCTEMaTHYECKUM IOBTOPOM, MHOTIOKpPATHOMN
TPEHUPOBKU B NPUMEHEHUHM 3HAHUW, MCIIONIB3YS MPUEMBbl aKTyalu3aluu (BU3yallbHas oOIOpa,
namMsATKa).

[Ipumepnass mnporpamMma mpeAycMaTpuUBaeT BHECEHHE HEKOTOPBIX  HM3MEHEHMIA:
yYMEHbIIIEHHE O0beMa TEOPETUYECKUX CBEJICHUI, BBHIHECEHUE OTIEIbHBIX TEM WU IIeNbIX
pa3fenoB B MaTepHaibl Jisl 0030pHOT0, 03HAKOMUTEIBHOTO H3YUYCHHUSI.

N3MEHEHUSA ITPOI'PAMMBI B 5-9 KNTACCAX
Mamemamuka 6 5 u 6 knaccax

B o3HakoMuTENbHOM IUIAaHE PEKOMEHJIyeTcs H3yyaTh cleAyromue Tembl: «Pumckas
Hymepauus», «PaBuble urype», «lwmmnap, konyc, map», «Ky6», «lIpsmoyronbhsiit
napasienenuneny, «llepemenienre Mo KOOpAMHATHON TPAMOW», «Moaynps uncnay, «HucioBbie
npoMexyTkn»;  «Macmrtab»  (u3ywaercs B kypce «leorpadus»);  «M3o0paxkenue
reoMeTpuueckux (Uryp Ha HEIMHOBaHHON Oymare ¢ HCHOJb30BAHHMEM IUPKYJIS, JUHEWKH,
yTOJIbHMKA, TpaHcnoptupa», «lnmHa okpyxkHocTn», «llmomane kpyra», «llapamiensHbie
npsimbley, «lleprnenaukynspHsie npsaMbie», «OceBas U LEHTpajdbHas CHMMETPUN» (U3ydaeTcs B
Kypce reomeTrpun); «beckoHeuHble TepUOAMYECKHE JAecATHYHBbIe JApobOu. JlecaTuuHoe
puOJIKeHne 0OBIKHOBEHHOM po0M» (M3ydaeTcs B Kypce ainreopsl).

CrnenyeT yMEHbIINTh KOJMYECTBO YacOB Ha ClleAyoline TeMbl: «PelleHne Jorudeckuil
3amau», «JlnmuHa otpeskay, «lllkambl»y, «PacmpenenutenbHbId 3aKOH YMHOXKEHUS», «3amuch
Opou3BeACHUsT ¢ OYKBEHHBIMH MHOXUTensiMu», «lloctpoenne koHpurypauuit u3 wyacreit
OpSAMOM, OKPYXHOCTM Ha HEJIMHOBAHHOM W KIeTyaTol Oymare», «Jlemutenu M KpaTHBIE.
[Tpuznaku penumoctuy», «Hambompmmii oOmmidi nenuTens M HauMeHblIee oOIlee KpaTHOoe.
JenumocTs CyMMBI M mpousBeneHus». «llpuBeneHue aApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxaeHne 4acTu Lenoro U LEeIoro mo ero yactw». «OKpyriieHHe OECATHYHBIX IpoOeii».
«Pemenne 3agau mepebOpoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHEe OyKBEHHBIX
BBIpQXEHUIM 10 YCJIOBHMIO 3adaun». BbicBOOOAMBIIMECS dYachl MOXHO HCIIOJIb30BAaTh Ha
MOBTOpPEHHE (B Hayajle ¥ KOHIIe Y4eOHOro roja), Ha u3ydyeHue Haubosiee TPYIHBIX U 3HAYUMBIX



TeM: B V Kjacce — Ha pElIeHUWEe YpaBHEHUH, NpHBeIeHHE ApoOM K HOBOMY 3HaMEHATEllo,
YMHOXKEHUE U JeNICHHE JECATUYHBIX JIpoOei, n3MepeHue yrioB; B VI kiacce — NEHCTBHS C
IIOJIOKUTEIBHBIMY U OTPULIATEIIBHBIMYA YHUCIAMHU, PELICHUE YPABHEHUM, CII0KEHUE U BBIYUTAHUE
YHCeN, COJCpKAUIMX IeNyl U APOOHYI0 YacTh, HA YMHOXXEHHE U JEJCHHE OOBIKHOBEHHBIX
IpoOeii.
Anzeopa 7-9 knaccol

B 03HaKkOMUTEIBHOM  IIIaHE  PEKOMEHIYETCd  HU3y4aTb  CIEAYIOIIHE  TEMBI:
«Mppauyonanbuble uyncna. JleldcTBUTenbHBIE 4Yncia», «CpaBHEHUE IEHCTBUTENBHBIX YHCEI,
apupMeTHUecKue ACUCTBUS C ACHCTBUTEIbHBIMU 4YMcIaMn», «HaxoxneHue npuOIMKEHHbBIX
3HA4YCHUI KBAaJApPaTHOIro KopHsA», «Teopema Buera», «PenieHns ypaBHEHUI TpeTbed U 4ETBEPTOM
CTENEHEeH pas3iioXKEeHHEeM Ha MHOXUTennm», « DyHkuus y =vVx u ee rpadux», «llorpemHocts u
TOYHOCTh MPUOIIMKEHUD», «HeTHble M HeueTHbIe QYHKUUNY, «DyHKIHSA y=x"», «DyHKIUSA y=
ax?, ee rpaduk u cBoiicta. I'paduku Gyskumii y= ax> + n u y=a(x-m)?, «YpaBHEHHE C AByMs
nepeMeHHbIMH U ero rpaduk», «['paduueckuii crmocod pemeHus CHCTEMBbl YPaBHEHUN,
«M300paxkeHne wWieHOB apu(pMETHYECKOH M TIeOMETPUYECKOM Iporpeccuid TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIBbHBINA POCT. CII0KHBIE IPOLICHTBI.

Cnenyer yMEHBIIMTH KOJMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMylbD,
«/lokazarenbcTBO TOXKIECTB», «JIMHEHHOE ypaBHEHHE C IBYMs HEM3BECTHbIMM», «I'padux
JUHEWHOTO ypaBHEHHs C JByMs TIepeMeHHbIMU», «lpadudeckoe perieHne JHUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUI», « CBONCTBA KBaAPATUYHON (DYHKIIUNY.

BricBOOOAMBIIMECST Yachl PEKOMEHIYETCS HCIOJIB30BATh: IS JIy4IIed IpopabOTKu
HauOosee BaXHBIX TeM Kypca: «PemieHue ypaBHeHui», «PelleHne CHUCTEM YpaBHEHMID,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmMu», «lIpumeHeHue cBOWCTB apu(PMETHUECKOro KBaJApaTHOIO
KOpHS»; Ha TIOBTOPEHME, pELIeHHE 3ajad, IpeoOpa3oBaHUE BBIPAKEHUH, a TaKkKe Ha
3aKpEIJICHUE U3YYEHHOIO MaTepuaa.
T'eomempusa 7-9 knaccot

Crnenyer 0OCHOBHOE BHUMAaHUE YAEIUTh NMPAKTUYECKON HANpaBIECHHOCTU Kypca, UCKIIOUHB
U YIOPOCTHB HauOOJIEe CIIOXKHBIM JUIsi BOCHPHUSATHSA TeopeTuyeckuid matepuan. Ha ypokax
reOMEeTPUM HEOOXO/IMMO MaKCUMAaJIbHO MCIOJb30BaTh HArJSAHbIE CPEACTBA O0yueHus, OObIle
MPOBOAMTH MPAKTUYECKUX paboT ¢ yyaliuMucs, pewmaTs 3agaund. CTpouTh pellieHue 3aaad Mnpu
MOCTOSIHHOM OOpaIlleHUH K HarJIsTHOCTH — PUCYHKaM M YepTEeXaM.

O3HakoMHUTENBHO AaTh TeMbL: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeIbCTBO
OT MPOTUBHOTO», «CyLIECTBOBAHNE M E€IMHCTBEHHOCTh NEPIEHIMKYJIApa K MpsAMoi», «Metoq
reOMETPUUYECKUX MecT», «Meron yaBoeHus Meauansl», «Teopema Pameca u Teopema o
IIPONOPLUOHAIBHBIX OTpE3Kax», «Ientp Macc TPEYTrOJIbHUKAY, «3menenune
TPUTOHOMETPUUECKUX (PYHKUUHN MPU BO3pACTaHUU yria», «DopMybl Uil paguycoB BIMCAHHBIX
U ONHMCAaHHBIX OKPYKHOCTEH IIPaBUJIIBHBIX MHOI'OYI'OJBHUKOBY, «YPaBHEHUE NPSIMOW»,
«JIBmxenue», «CBoiicTBa IBIKEHUS», «TeopeMa O MPOU3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O
IIPOU3BEJICHNH OTPE3KOB CEKYIIUX, TEOPEMA O KBAJPATE KacaTeIbHOW.

Crnenyer yMEHbIIUTHh KOJIMYECTBO YacoB Ha u3yueHHe TeM: «CHUMMeTpuYHbIe (UTYPBHI.
OcHoBHBIE CBOMCTBAa OCEBOW cuUMMeTpun», «lleHTpanpHas cummerpus», «llapannensslit
nepeHocy, «IloBopor», «IIpeobpazoBanue mogobus. Ilogobre COOTBETCTBEHHBIX AIIEMEHTOBY,
«OCHOBHBIE 337aud Ha I[OCTPOCHHME C TIOMOIIBIO LMPKYJIs M JIMHEHKW», «JlekapToBbl
KOOpJMHATHI Ha MJIOCKOCTHY, «Pelienne TpeyroibHUKoBy, «[logobue purypy.

BricBoOoaMBIIIMECS YaChl HCTIONB30BATh HA PELLIEHUE 33a4 U IIOBTOPEHUE.



Bepoamnocms u cmamucmuka 7-9 knaccel

B cBs13u ¢ TeM, 4TO JaHHBIN KypcC BBI3BIBACT HAUOOIBINNE CIOXKHOCTHU JUISl 00YUYaIOIIIXCS
¢ 3I1P, cBsi3aHHbIE CO CHMKECHHBIM YPOBHEM Pa3BUTHS CIOBECHO-JIOTMUECKOTO MBILIIJICHUS, €ro
U3y4YeHUE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE M JOCTYIHOM /I YUYEHHUKOB MaTepuale.
OcHOBHOE BHUMaHHE CJIEAYET yJEIUTh pa3jeiiaM, CBSI3aHHBIMU C IMOBTOPEHUEM IPOUJIEHHOTO
MaTepuana, YBEJIWYUTh KOJUYECTBO YIPAXKHEHUNW U 3aJaHMM, CBSA3aHHBIX C IPAKTUYECKOH
JESTEIIbHOCTHIO 00yYatOIUXCs.

HeoOxonumo mepecMOTpeTh cojliep:KaHuEe TEOPETHYECKOro MarepHalia U XapakTep ero
U3JIOKEHUS: TEOPETHYECKUM MaTepuand NpPEenoJHOCUTh B IPOLECCe pelIeHus 3aaad U
BBITIOJTHEHUS 33JIaHUN  HATJSITHO-TIPAaKTHUYECKOTO — XapakTepa; He TpeOoBaTh BBIBOAA U
3aIIOMUHAHUST CIIOKHBIX (OPMYJ, pelIeHUsT HECTaHIAPTHBIX, TPYAOEMKHUX 3amaHuil. Psny Tem
cleayeT u3y4yaTh B 03HAKOMUTEIILHOM IIJIaHE.

[IpumepHass mporpaMma MpeNOCTaBIsIeT aBTOpPY pabodell mporpammbl CBOOOIY B
pacripeieliecHul MaTepuaa 1o 4eTBepTsAM. PacripenieieHue BpeMeHH Ha U3Y4YCHUE TEM B TCUCHHE
y4eOHOTO TO/Ia CaMOCTOSITEIILHO ONpeIessieTcss 00pa3oBaTeIbHON OpraHu3aIeld U 3aBUCHT OT
ocobenHocTeil rpymmbl ooydaromuxcs ¢ 3[1P u ux ocoObIx 00pa3oBaTenbHBIX MOTPEOHOCTEH.

Buasl nesareasnoctn odyuyaromuxcs ¢ 3I1P, o0ycioBiaenHbie 0co0bIMH 00pa3oBaTeIbHBIMH
NoTpedHOCTAMU M olecreynBalOllHe OCMBICJEHHOE OCBOEHHE CO/iep:KaHUH 00pa3oBaHMs
no npeaMmery «MaremaTuka»

Copepxanue BUIOB AestenbHOocTH oOyuatouuxcs ¢ 3[IP ompenensercs umx ocoObIMU
oOpa3zoBatenbHbIMH TOTpeOHOCTAMU. [TomMumo mupoko ucnonszyemsrx B OOIT OO0 obmux ams
BCEX 00YYaroIIUXCs BUAOB ACSITEIbHOCTU CIEAYET YCUIUTh BUBI NEATEIBHOCTH clienu(uyHbIe
JUIsL JTaHHOM KaTeropuu Jereld, o0ecrneuuBaroliie OCMBICICHHOE OCBOEHHUE COJep>KaHus
0o0pa3oBaHus MO MPEIMETY: YCHICHHE IPEIMETHO-ITPAKTUIECKON AeSITENFHOCTU C aKTUBU3AIMEN
CEHCOPHBIX CHCTEM; 4YEepeJOBaHHE BUJOB JAESITEIbHOCTH, 3aJCUCTBYIOUIMX pa3InYHbIE
CEHCOPHbBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpPOi Ha aJirOPUTM; «IIOIIArOBOCThY B U3yUEHUU
MaTepuaia; UCII0JIb30BaHHE JOTOJIHUTEIbHON BU3YyaJIbHOM ONOpHI (CXeMbI, 11a0JI0HbI, OIIOPHBIE
Ta0JIMILIBI); PEYEBOM OTUET O MPOLIECCe U PE3YJIbTaTe AESITEIbHOCTH; BBIMOIHEHHE CHEIMaTIbHbIX
3aJjaHuii, 00ecreunBaOLINX KOPPEKLUIO PEryyslui y4eOHO-IO3HABATEIbHON AEATEIbHOCTH U
KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

Temarnueckas u TepMuHOIOrnyeckas jekcuka coorsercrsyer OOIT OOO0.

Jns obyuaronuxcst ¢ 3I1P cymiecTBeHHbIM SBISIOTCA MpUEMBbl pabOThI € JIEKCHUECKUM
MaTepuaioM Mo mnpeamery. llpoBoautcs cnernuanbHas pa®oTa MO BBEACHUIO B aKTHUBHBIN
CJI0Bapbh OOyYarolUXCsl COOTBETCTBYIONIEH TEPMHUHONOIHH. V3yuyaemble TEpMUHBI BBOJSTCS Ha
MOJINCEHCOPHOW OCHOBE, 00s3aTelbHa BU3yalbHAs TOJJEPKKA, AJITOPUTMBI pabOThl C
OTIpe/ieNIEHUEM, OIIOPHBIE CXEMBI JIJISl aKTyallu3allui TEPMUHOJIOTHH.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE

B coorBerctBUM ¢ Denepa’bHBIM T'OCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 001ero o0pa3oBaHusi y4eOHbIN mpeamer «MaTeMaTHKa» BXOAMT B IPEIMETHYIO
obmacte «MaremMaTnka W WH(pOpPMATHKA» W SBISETCS 00SM3aTeNbHBIM sl u3ydeHus. B 5-9
Kjlaccax yudeOHbIH mpeamer «MaTemaTtukay» TPaJuIUOHHO H3y4aeTcsi B paMKax CIEIYIOIINUX
y4eOHBIX KypcoB: B 5-6 kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Auredpa»



(BKJTIIOUAs DJEMEHTHI CTATHCTHKA W Teopu:m BepositHocTel) u «['eomerpusi». Hacrosmiei
IPOTPaMMOi BBOAUTCS CAMOCTOSITEIBHBIN Y4eOHBIN Kypc « BepOsSTHOCTb U CTaTUCTHKAY.

Hacrosimme#t mporpamMMoil mpemycMmarpuBaeTcsl BBIACNICHHE B Y4YeOHOM IUIaHE Ha
U3y4YeHHE MaTeMaTUKH B 5—06 Kiaccax 5 y4eOHBIX 4acoB B HEJEII0 B TEUEHHE KaKJOro roja
oOydeHus, B 7-9 kiaccax 6 ydeOHBIX YacOB B HEJICTIO B TEYCHUE KAXKIOTO rojia 00yUeHUsl, BCETO
952 yueOHBIX Yaca.

Conepxanne ydeOHOro mnpeamera «MaremaTuka», TpeacraBieHHoe B Paboudei
nporpamme, cootBercTByeT @I'OC OOO, IIpumepHOi OCHOBHOW 00pa30BaTEIbHOM MpOTrpaMMe
OCHOBHOTro 001ero oopazoBanusi, [IpuMepHOll amanTHPOBAHHON OCHOBHOW 00pa3oBaTEIIbHOU
mporpaMMe OCHOBHOTO 0OMmIero oOpa3oBaHMsl OOYYArOIIMXCS C 3aJCPKKOW TCHUXHYECKOTO
pa3BUTHSL.

Temarnueckoe mNIaHUPOBAHUE YYEOHBIX KypCOB U PEKOMEHAYEMOE paclpeiesieHue
y4e0HOr0 BPEMEHM I U3YyUEHHUs OTHEIIbHBIX TEM, MPEUIOKEHHBIE B HACTOSALIEH IporpaMMe,
HAJI0 paccMaTpUBaTh KaK MPUMEpPHbIE OPUEHTUPHI B TOMOIIL COCTABUTEINI0 aBTOPCKOM padoyeit
IporpaMMbl U TPEXKAE BCEro y4duTeno. ABTOp pabouell mporpamMmbl BIIpaBe YBEIMYUTH
MPEJIOKEHHOE YUCIO Y4YeOHBIX YacoB Ha TeMbl, TpeOytomue Oojee MIUTEIbHOr0 H3y4YeHUs
oOyuaromumucss ¢ 3I[IP, unu yMeHBIIUTH KOJMYECTBO YAacOB HA TEMbl, H3y4aeMble Ha
03HAKOMUTEJILHOM ypoBHE. JlOMyCTUMO TaKXe JIOKAJIbHOE IepepaclpeiesieHue U IepecTaHOBKa
AJIIEMEHTOB COJIEp’KaHUs BHYTPH JaHHOTO Kjacca. KoiaumdecTBO NpOBEpOUHBIX padboT
(TeMaTH4eCKu M HUTOTOBBIM KOHTPOJIb KaueCcTBa YCBOCHHUS yU4e€OHOTO MaTepualia) U HUX THI
(caMocCTOsATENbHBIE M KOHTPOJIbHBIE pa0OThI, TECTBI) OCTAIOTCS HA YCMOTpEeHUE yuuTens. Taxxke
y4UTEJb BIPABE YBEIUYUTh MM YMEHBIIUTh YUCIO YUEOHBIX 4acOB, OTBEIEHHBIX B [IpuMepHOit
paboueii mporpamMMe Ha 00OOIIEHHE, MOBTOPEHHE, CHUCTEMATHU3AIMI0 3HAHUN O0O0y4YarouInuxcs.
EnvHCTBEHHBIM, HO MPUHIMIIUAILHO BAXKHBIM KPUTEPUEM, SIBISETCS JOCTHKEHHUE PE3yJIbTaTOB
00y4eHus1, yKa3aHHBIX B HACTOSIIEH MTporpaMMme.

PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHUKAY». 5-6 KJIACCBI

Lenu u3ydyeHusi yueGHOro Kypca
[IpuopuTeTHBIMU LENSAMU 00yUEHHUsI MaTeMAaTUKE B 5—6 Kilaccax SBISIOTCSA:

" npojorkeHHue (HOPMUPOBAHUS OCHOBHBIX MAaTEMATUYECKUX MOHSTUN (YUCIIO, BEIUYUHA,
reoMeTpuyeckas (Qurypa), 00ecledrBarONIMX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH
MaTeMaTH4YeCKOro 00pa3oBaHus 00yUYarOIINXCS;

" pa3BUTHE HWHTEJUICKTYalbHBIX M TBOPYECKHUX crocoOHocTel obOyuatonuxcs ¢ 3I1P,
MMO3HABATEIILHOW AaKTHMBHOCTH, WCCIICOBATSIIbCKUX YMEHHM, WHTEpeca K H3yUeHUIO
MaTeMaTUKU;

* nonBeneHue oOydarommxcss ¢ 3[IP Ha mocTymHOM ns HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaTeMaTHKH M OKPYXKAIOIIETO MUPA;

* (popmupoBaHHe PyHKIMOHAIBHON MaTeMaTUYECKON IPaMOTHOCTH: YMEHHSI paclio3HABaTh
MaTeMaTu4ecKkue OOBEKThl B peabHBIX )KU3HEHHBIX CHTYAIlUsIX, TPUMEHSATh OCBOCHHBIC
YMEHHS I pPeNICHHs MPAKTUKO-OPUEHTHUPOBAHHBIX  3a7a4d, HHTEPIPETHPOBATH
MOJTyYEHHBIC PE3yJIbTaThl U OIIECHUBATh UX HA COOTBETCTBUE MPAKTUYCCKOU CUTYAITUH.
OCHOBHBIE JIMHHH COJCPX)aHHUSI Kypca MaTeMaTHKH B 5—6 kiaccax —apudmernyeckas u

reOMeTpHYECKasl, KOTOPBIC Pa3BUBAIOTCS MapalieIbHO, KaX/1ass B COOTBETCTBHUH ¢ COOCTBECHHOM



JIOTUKOMW, OJIHAKO, HE HE3aBHUCUMO OJHAa OT JAPYroi, a B TECHOM KOHTAKTE M B3aMMOJCHCTBHH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAaMH aJreOpbl U OMUCATEIbHON CTATUCTUKY.

Nzydenue apupmeTnyeckoro MaTepuajia HAuMHACTCS CO CHCTEMATHU3alUU U Pa3BUTHUS
3HAaHUM O HaTypaJbHBIX YHCIAX, I[IOJYYEHHbIX B HadaubHOM Mmkoie. Ilpm 3TOM
COBEPILICHCTBOBAHME BBIYMCIUTEIBHOM TEXHUKH U (OPMUPOBAHHE HOBBIX TEOPETUYECKHUX
3HAHUM coyeTaeTcsi ¢ Pa3BUTHUEM BBIUMCIUTEIBHOW KyJbTYpbl, B YaCTHOCTH C OOy4eHUEM
IIPOCTEHIINM TPUEMAM NPUKHUIKH U OLICHKH PE3yJIbTaTOB BEIYMCICHUN. M3ydeHre HaTypaabHbIX
4HCell IPOAO0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU ITOHATUAMHU TEOPUH JEIMMOCTH.

Jlpyroit KpymHbIM OJOK B coaepKaHUu apu(pMETHYECKON JIMHUKM — 3TO apoou. Hagano
U3y4eHUs] OOBIKHOBEHHBIX U JECATHUYHBIX IpOoOeil OTHECeHO K 5 Kiaccy. DTO NepBbIid ATam B
OCBOCHHMHU ApOoOE€H, Korjga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMH, MOHSTUSMHU TEMBI.
[Tpu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOel B MOJIHOM 00BEME MPEANIECTBYET U3YUYECHUIO
JECATUYHBIX Jpo0eH, 4TO 11e1eco00pa3Ho ¢ TOUKU 3PEHHsI JIOTUKU U3JI0KEHUST YHCIOBOM JIMHUH,
KOrja IpaBuia JEHCTBUH € JECATUYHBIMHM JPOOSIMH MOXKHO OOOCHOBATH Y>K€ W3BECTHBIMHU
QITOPUTMAaMHU  BBIIOJHEHUs JACUCTBUM ¢ OOBIKHOBEHHBIMH JIpOOSMH. 3HAKOMCTBO C
JNECATUYHBIMM ~ IpOOSMU  PAaCIIMPUT BO3MOXKHOCTH JUIsI I[OHMMAaHHUS  OOyYarolUMHCS
IPUKIAJHOTO IPUMEHEHHUs HOBOW 3allUCH IIPU M3YYEHHUU JPYTUX MPEIMETOB U IIPH
NPaKTUYECKOM HCTONb30BaHUM. K 6 Kiaccy OTHECEH BTOPOW dTam B M3yYeHHH IpoOei, rie
IIPOMCXOJUT COBEPILIEHCTBOBAHME HABBIKOB CPAaBHEHUs U INpeoOpa3oBaHMs ApoOel, 0oCBOEHUE
HOBBIX BBIYHCIUTENbHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUI, B TOM 4HCIIE
3HAYCHUU BBIPAKEHHH, COACpKANIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JPOOH, YCTAaHOBICHHE
CBsi3el MEXJy HUMH, pacCMOTpeHHE NPUEMOB pelIeHMs 3ahay Ha apoou. B Hauvane 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C ITIOHATUEM MPOLICHTA.

OCOOEHHOCTBIO M3YUYEHMs MOJOXKHUTEIbHBIX U OTPULATENBHBIX YHMCEN SBISIETCS TO, YTO
OHM TaKXX€ MOTYT PacCMaTpUBAaThCS B HECKOJIBKO ATANoB. B 6 Kilacce B Hayajle U3y4eHUs: TEMbI
«ITonoxkuTeNbHbIE U OTPULIATENIBHBIE YNCIIAa» BblAeNAeTCs noarema «llembple uncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YHUCIAMH U JEHCTBUSMH C MOJIOXKUTEIBHBIMU U
OTPULIATENIbHBIMU YHCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOI0 MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YPOBHE [TO3HAKOMUTh yUYaIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSATUSIMU
TEMbl, B TOM 4YHCJIE€ U C MpaBUIaMH 3HAKOB IPH BBIIOJHEHUU apU(PMETHUECKUX JEUCTBUU.
W3yueHune palMoOHaNbHBIX YHCEI HAa 3TOM HE 3aKOHYHUTCA, a OyneT MpOAOKEHO B Kypce
anreOpbl 7 KJlacca, YTO CTaHEeT CIEAYIOIIMM MPOXOJ0M BCEX MPUHIMIUAIBHBIX BOMPOCOB, TEM
caMbIM pazJielIeHue TPYIHOCTEH o0JyieryaeT BOCHpUATHE MaTepuana, a pacupeleNeHHe BO
BPEMEHH CIIOCOOCTBYET MIPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpy oOyueHMM pemeHHI0 TEKCTOBBIX 3aJad B 5—O0 KjaccaXx HCIOJIb3YIOTCA
apu@mernueckue mpuEMBI pelieHus. TeKCToBble 3aJaud, pelaemMbple Mpu  OTpaboTKe
BBIUMCIIUTENbHBIX HABBIKOB B 5—6 KilaccaxX, pacCMaTpUBAIOTCS 3aJauyM CIEAYIOLIUX BHJIOB:
3a/la4y Ha JBMIKEHHE, HAa YaCTH, HA MMOKYIKH, Ha pabdOTy U MPOU3BOIUTEIBHOCTb, HA TPOLEHTHI,
Ha OTHOLIEHMs M mpomnopuuu. Kpome Toro, oOyuaromuecs: 3HaKOMATCS ¢ MpUEMaMy perieHust
3aJa4 nepebopoM BO3ZMOXKHBIX BapUAHTOB, y4aTcsl paboTaTh ¢ MH(popMaIuei, npeacTaBIeHHON B
dbopme TabIHI WM JUATPAMM.

B  PabGoueifi mporpamMme mnpenycMOTpeHO  (OPMHpPOBAHHE  MPOIEIEBTUYECKHX
anredpandeckux IMpejacraBieHuil. bykBa kak CHUMBOJI HEKOTOPOro dYHcia B 3aBUCUMOCTH OT
MaTeMaTHUYeCKOr0 KOHTEKCTa BBOJUTCA TOCTENEHHO. DbykBeHHas CHMBOJHMKA IIUPOKO
UCIIOJIb3YETCSl MPEXKIe BCEro I 3alUCH OOIIMX YTBEPXKACHUM M MpeUIoKeHul, Gopmyn, B
YaCTHOCTH JIJIS1 BBIYUCIICHHUS TEOMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIS) YUCIIA.



B xypce «MaremaTtukn» S5—6 KjaccoB TMpeACTaBieHa HarIsgHas TE€OMETpHs,
HampaBlieHHAsT Ha pa3BUTHE OOPA3HOTO MBIIIICHUS, TMPOCTPAHCTBEHHOTO BOOOPaKEHUS,
M300pa3UTEIbHBIX YMEHUH. OTO BaXHbI 3Tall B H3YYEHUM TIE€OMETPUHM, KOTOPBIN
OCYILECTBIISICTCSI Ha HAIJISIHO-TIPAKTUYECKOM YpPOBHE, ONHMPAECTCs Ha HarJsAHO-00pazHoe
MbIIIeHHE O0ydaromuxcs. bonpinas posib OTBOAWUTCS NMPAKTHUYECKOW AEATEIBHOCTH, OMBITY,
9KCIIEPUMEHTY, MoJienupoBanuio. OOydaromuecs 3HAKOMSTCS ¢ F€OMETPUYECKUMH (PUTypaMu
Ha IUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(MUTYpAIUAMH, ydaTcs U300pakaTh Ux
Ha HEJTMHOBAHHOM W KJIETYATOW Oymare, paccCMaTpHBAIOT MX MPOCTEiIHe CBOMCTBa. B mporiecce
M3YYCHUS HArJITHOW IeOMETPUM 3HAHUS, MOJyueHHbIe OOydYalolIMMUCS B HadalbHOU IIKOJIE,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTto y4eOHOr0o Kypca B y4eOHOM IJIaHe

Cornacno yuebHOMY MIaHy B 5—6 KiaccaX HM3ydaeTcs WHTETPUPOBAHHBIA INpEIMET
«Matemarukay, KOTOpbIi BKJIHOYaeT apu(PMETHUEeCKUi MaTepuasl M HarjsJHyl Ie€OMETpHIo, a
TaKXe IMPOINEIEeBTUUYECKUE CBEJCHMS U3 aireOpbl, JI€MEHTHI JIOTUKM M Hadaja ONUCcaTeIbHOU
CTaTUCTHKH.

VY4eOHblil I1aH Ha M3yYeHHe MaTeMaTHKU B 5—6 Kjlaccax OTBOJUT HE MeHee 5 yueOHbIX
4acoB B HEJIEJIIO B TEUEHHE KaXK0ro rojia o0yueHus, Bcero He MeHee 340 yueOHbIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

(KypcuBom 0003Hau€HBI TEMbI, U3yUYEHHE KOTOPBIX HMPOBOJUTCA B O3HAKOMHUTEIHHOM ILIAHE.
VYuuTenb CaMOCTOSTENBHO ONpesieNsieT 00beM U3y4yaeMoro Marepuana)

S KVIACC

Hamypanvnwie uucna u nynsp

HarypansHoe uucno. Psg Hatypanehbix uyucen. Yucino 0. M3o0paxeHne HaTypalabHbBIX
YyHCeJsl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOI) IPSIMOH.

Ilo3unmoHHas cucTeMa CUUCIEHHUA. Pumckas mymepayus Kak npumep Heno3uyuoHHoOu
cucmembul cyucienus. JlecATUIHask CUCTEMa CUUCIICHUS.

CpaBHeHHE HaTypaJbHBIX UYHCEN, CPaBHEHUE HATypalbHBIX 4Hcend ¢ HynéM. CrocoObl
cpaBHeHHs. OKpyTJIEeHHE HaTypaIbHBIX YUCEIL.

CrnoxeHue HaTypajdbHBIX YHCEN; CBOMCTBO HYyJs INpPU CIOKEHHU. BplunmTaHue Kak
neiictBue, 0OpaTHOE CIOXKEHUIO. YMHOXKEHUE HAaTypalbHBIX YHMCEN; CBOMCTBA HYJS M €IMHULIBI
npu ymHOXXeHHH. [leneHue kak JeiicTBue, oOpaTHOe YMHOKeHHIO. KOMIOHEHTHI AeHCTBHIA,
cBs3b Mexay HUMHU. [IpoBepka pesynbrata apudmernyeckoro aerctsusd. [lepemecturenbHoe u
coueTaTesIbHOE CBOICTBAa (3aKOHBI) CIOKEHMSI U YMHOXKEHUS, pAcnpeoerumenbHoe C8O0UCHmEo
(3aKOH) YMHOMCEHUS.

Hcnonb3oBanue OykB [uiss 0003HAYEHMs] HEM3BECTHOI'O KOMIIOHEHTAa M 3aIllUCU CBOWCTB
apu(MeTHUECKUX ACUCTBUI.

Lenumenu u kpamuwle yucna, pa3loKeHUE Ha MHOKUTENN. [IpocThie U COCTaBHBIE YHCIIA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHBIM IIOKAa3aTeJIEM. 3alMCh YUCIA B BUAE CYMMBI pa3psIHBIX
claraeMblXx.

UucnoBoe BplpakeHHE. BpIUKMCIIEHHE 3HAYEHWHA YMCIIOBBIX BBIPAKEHUH; IOPSAIOK
BBIMIOJHEHUsT  AeiictBuil. lcmonb3oBaHme TmpH  BBIUMCICHHUSX MEPEMECTHTEIBHOTO U
COYETATEJbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI M YMHOXEHHUSI, pacnpeoeiumenbHo20 C80UCmaa



VMHOMCEHUSL.

Apoon

[IpencraBnenne o apobu Kak criocoOe 3amucy 4acTy BelMUnIuHbl. OOBIKHOBEHHBIE APOOH.
[IpaBuibHBIE U HETIpaBUIbHBIE ApoOH. CMemanHas ApoOk; MPeACTaBICHUE CMEIIaHHOK ApoOH B
BUJEC HENpPaBUJIBHON JIpoOM M BBbINEJIECHHE IIEJIOW YacTH YWCIIAa U3 HEMPaBWIBHOW JpoOu.
N3o0pakenue apobdeit ToukamMu Ha YuCI0BOU npsiMoii. OCHOBHOE CBONCTBO Apoou. Cokpawyerue
opoobet. [Ipusedenue 0pobu k Hosomy sHamenamento. CpaBHEHHE TPOOEH.

Cnoxxenue 1 BelYUTaHHE ApoOel. YMHOXKEHHE U JelieHue Ipo0deil; B3auMHO-00paTHBIE
npobu. Haxoowcoenue uacmu yeno2o u yeno2o no e20 4acmu.

Hecsituunas 3amuchk npobeit. [IpeacraBnenue AecsITHUHON ApoOu B BUIE OOBIKHOBEHHOM.
N300paxeHue necATUYHBIX ApoOell TOUYKaMM Ha 4YuCIOBOM HpsiMold. CpaBHEHUE AECATHUYHBIX
IpoOeii.

Apudmernueckue ACHCTBHS C JACCATHUYHBIMU JApoOsSMH. Okpyenenue OecamuyHbix
opobeil.

Penienune TeKCcTOBLIX 327124

Pemenne TekcTOBBIX 3a/ay apu(METHYECKUM CHOCOOOM. PeuieHue no2uteckux 3aoau.
Pewenue 3a0au nepebopom 6cex 603moxcHbix apuanmos. Vicnonb30BaHue MPH PEIICHUU 3324
TaOJINL ¥ CXEM.

Pemenne 3amau, copepkammx 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIWYHHBI: CKOPOCTH,
BpEMs, PACCTOSHUE; IIeHa, KOJIMWYECTBO, CTOMMOCTh. ENWHHIBI M3MEpeHHs: Macchl, 00bEMa,
ICHBI; PACCTOSHUS, BPEMEHH, CKOpPOCTH. CBS3b MEXKIy eIWHUIIAMHA HW3MEPEHUS KaKIOoh
BEJIMYMHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUAE TAOIUI, CTOIOYATHIX JUATPAMM.

Harnsinaasi reomerpust

Harnsoueie npeacraBneHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE3OK, JIyd,
yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroia. lIpsmoi, ocTpelii, Tymod u
pa3BEPHYTHIE YIJIBL.

JnmuHa OTpe3Kka, MeTpUYeCKHe eAWHUIBI JUIMHBL JITMHAa JIOMaHOW, TepUMeTp
MHOTOYTOJIbHUKA. VI3MepeHne 1 MOCTpOeHHE YIIIOB C MOMOIMIBIO TPAHCIOPTHPA.

Harnsoasie npencrasienus o (purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTONBHUK,
KBaJIpaT; TPEYTOJIBHUK, O pageHcmee Queyp.

N306paxenue ¢uryp, B TOM yuciie Ha kietdaTtoi 6ymare. [locmpoenue xonguaypayuii
u3 uacmeii NPAMOU, OKPYICHOCMU HA HEIUHOBAHHOU U Kiemyamou Oymace. VIcrionb30BaHUE
CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJILHUKA, KBa/IpaTa.

[Tnomans NpsIMOYTOJIFHIKA U MHOTOYTOJIEHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KileTdaTol Oymare. EAMHUIIBI n3MEpEeHUs TUIOMIa Iu.

Haenaonvie npedcmasnenusi o0  npoCMpancmeenHvlx — Queypax:  NpsaMOoy2oNbHbIl
napanneirenuned, Kyb, MHO202PAHHUKU. HM300padicenue npocmertiuuux MHO202PAHHUKOB.
Pazeépmxu xyba u napannenenuneoa. Cozdanue mooeneli MHO20SPAHHUKOS (U3 Oymaeu,
NPOBONIOKU, NAACMUIUHA U OP.).

O6vém npsamoy2onvHo20 napaiieienuneda, Kyoa. Eounuysl usmepenus o0véma.

6 KJIACC
Hamypanvnsie uucna
Apudmernueckue IEHCTBUS ¢ MHOTO3HAYHBIMU HATypajJbHBIMU 4uCIaMU. YHCIOBBIE



BBIPA)KEHUS, MOPAJOK JEHCTBUI, UCIONb30BaHUE CKOOOK. Vcrosip3oBaHME IpU BBIUUCIECHUIX
NEPEMECTUTENILHOTO U COYETATEIILHOTO CBOMCTB CIIOKEHHSI M YMHOXKEHUS, PACHPEOeNUmenbHO20
ceoticmea ymHodcenus. OKpyrieHUe HaTypaibHbIX YUCEIL.

Jlenutenu W KpaTHBIE YHUCIA; HAubOabwull obwull Ooeaumenv U HaumeHvuiee oOujee
Kpamuoe. Jlenumocms cymmbl u npousseoenus. Jlenenue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs 1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpalieHue apodei. CpaBHeHUE U
ynopsiiouuBanue podei. Permenue 3aau Ha HaXOKAEGHHUE YAacTH OT LIEJIOr0 U LENOro IO €ro
yactu. J[poOHOe uMciIo Kak pe3ynbTaT jAeneHus. llpeacraBneHue AecATUYHOM IpoOu B BUjE
OOBIKHOBEHHOM JApOoOM ¥ BO3MOXKHOCTH IPEJICTaBICHUS OOBIKHOBEHHOH JpoOM B BHUjE
necaTuYHol. JlecsTuynble IpoOH M MeTpuyeckas cucreMa mep. ApupMeTudeckue IeHCTBUS U
YHCIIOBBIC BRIPAXKEHUS C OOBIKHOBEHHBIMU M JICCATUYHBIMH JIPOOSMHU.

OtHowenue. [leneHue B AaHHOM OTHoueHMM. Macwma6b, nponopuus. Ilpumenenue
IIPONIOPLUI IPU PEILIECHUM 3a/1a4.

ITonstue npoueHTa. BeuuciieHne NpoueHTa OT BEJIMYHUHBI U BEIUYHMHBI 110 €€ IPOLEHTY.
BelpaxkeHue mpouEeHTOB NECITUYHBIMHM Jpo0simu. PerieHue 3amad Ha MpoUeHTHl. BuipaxkeHue
OTHOLICHHS BEJIMYMH B IIPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHovle HUCIA

[lonoxwurenpHble U OTpULIATENbHBIE uKcia. Llensle uucna. Moodyns uucna, ceomempuueckas
unmepnpemayus mMooyis yuciqa. V300pakeHue YrceNn Ha KOOPJAMHATHOW TpsMOU. YHucnoswvie
NPOMEICYMKU.

CpaBHenue uncen. Apudmernueckue AeUCTBUS C HOJI0KUTEIbHBIMA U OTpULIATEIbHBIMU
YHCIIaMHU.

[IpssmoyronbHasi cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAMHATHI TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

bykeennvie sviparrcenusn

[Ipumenenue OykB JuIsl 3aMCH MAaTEMaTUYECKUX BBIPAKEHUH U npeioxkeHnil. CBolicTBa
apu@meTnuecKux AeHCTBUM. DBykeenHvle evipadceHus u uuciogvle noocmanosku. bykBeHHbIE
pPaBEHCTBA, HaXO0XKJIEHUE HEU3BECTHOTO KOMIOHEHTa. DopMmyibl; (QopMyJbl MepuMeTpa u
TJIOIIAIU TIPSIMOYTOJIBHHKA, KBaJIpaTa, 00vbéma napaiieienunedda u Kyoa.

Pewienue mexcmoguix 3a0au

Pemenne TeKCTOBBIX 3a4ad  apuMETHUECKUM crocoboM. Pewenue no2uyeckux
3a0au. Pewenue 3a0a4 nepebopom 6cex 803MONACHLIX 8APUAHMOS.

Pemenne 3amad, conepkamMx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIWYUHBL CKOPOCTb,
BpEMsi, pAcCTOSHUE; LI€HA, KOJMYECTBO, CTOMMOCTbH;, IPOU3BOJAUTEIBHOCTh, BPEMs, OOBEM
paboTel. ENMHUIBI M3MEpeHMs: Macchl, CTOMMOCTH; PacCTOSHUS, BpeMEHH, CKOpocTH. CBs3b
MEXly eIMHULIAMU U3MEPEHUS KaKJJOW BETUUHHBI.

Pemenune 3anmay, CBS3aHHBIX C OTHOUIEHMEM, HPONOPLUUOHATIBHOCTBIO BEJIUYMH,
NPOIIEHTaMU; pellieHHe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

Oyenka u npukuoKa, oKpy2ieHue pe3yivmama.

Cocmasnenue 6yK6eHHbIX BbIPAICEHUL NO YCIL0BUIO 3A0AYU.

[IpencraBnenue JaHHBIX C MOMOINBIO TaOuuil U auarpamMm. Crtonbuarble IuarpamMbl:
YTeHHE U OCTpoeHue. YTeHe KpyTroBbIX Juarpamm.

Hacnaonan ceomempusn

Harnsnueie npeacraBneHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd,
yTOJI, IOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.



Bszaumnoe pacnonosicenue 08yx npamulx Ha NIOCKOCMU, NApAleNbHble NpAMble,
nepneHOuKyiapHele npsamvle. VI3MepeHue pacCTOSHUI: MEXIYy IBYyMsl TOYKaMH, OT TOYKH J0
OpSMOIf; JUIMHA MapIIpyTa Ha KBAJAPATHOM CeTKe.

V3mepeHnue W MOCTPOCHUE YIJIOB C TOMOIIBIO TPAHCIOPTHPA. BUIBI TPEeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYMOYTOJbHBIH;, pPaBHOOEAPEHHBIH, PABHOCTOPOHHHIA.
YeThIpEXYToabHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpAMOYyronbHUK, KBaApaT: UCHOJIb30BAHUE
CBOICTB CTOpOH, YIJIOB, AMaroHaneil. M3obpaosicenue ceomempuyeckux ueyp Ha HeIUHOBAHHOU
bymaze ¢ UCNONBL30GAHUEM YUPKYIA, JUHEUKU, YeolbHuxa, mpaucnopmupa. IloctpoeHus Ha
KJIeT4aToi Oymare.

[lepumerp wmHOroyronpHuka. I[loHsTHe mnomaau QUTYypHl; EIUHULBI HW3MEPECHUS
wiomaau. [Tpubmmxénnoe n3mepenue Iwiomaan GuUryp, B TOM 4YMCIIE€ Ha KBAJPATHOH CETKe.
Tpubnudxcénnoe uzmepenue ONUHbL OKPYHCHOCIU, NIOWAOU KPY2d.

Cummempus: yeHmpanvHas, ocesas U 3epkaivHas cummempuu. Ilocmpoenue
CUMMEempUYHbIX Pu2yp.

Haenaonvie npeocmasnenuss o npocmpamcmeennvlx ¢hueypax: napaiienenuneo, Kyo,
npusMa, RUPamMuod, KOHyc, YUIUHOp, wap u cghepa. Hzobpasxicenue npocmpaHcmeeHuvix Queyp.
Ilpumepvr  pazeépmox  mHococpaHHuxos, yuiunopa u kowyca. CozoaHue Mmooeneti
NPOCMPAHCMBEHHBIX hucyp (U3 Oymasu, npo8oaOKU, NIACMUIUHA U OD.).

Ilonamue o00véma; eounuyvl uzmepenusi o06véma. OObéM  NPAMOY201bHO2O
napainnenenuneoa, Kyoa.

PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbHI

Lenu u3ydyeHusi yueGHOro Kypca

Anrebpa sBiSeTCS OJHMM M3 OMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa OOECHeurBaeT
HN3YUYCHUC APYIUuX AUCHUINIMH, KaK €CTCCTBCHHOHAYYHOI'O, TaAK WU T'YMaHHUTApHOI'O MHUKIIOB, eé
OCBOCHHE HEOOXOIMMO JIJISl TIPOJIOJDKEHUST 00pa30BaHUS U B MOBCEIHEBHOW kU3HU. Pa3BuTune y
00yyJaronmxcs HAyYHBIX MPEJICTABICHUI o] MIPOUCXOXKICHUU
U CYIIHOCTH anrebpanveckux aOCTpakiuii, crmocode OTpakeHHs MaTeMaTH4YecKoW HayKoun
SBIIEHUN W TPOIECCOB B MPUPOJE U OOIIECTBE, POIU MATEMAaTHYECKOTO MOJICIHPOBAHUS B
HAYyYHOM TO3HAHUU U B MPAKTHKE CHOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS U
KaueCTB MBINUICHHs, HEOOXOAMMBIX MJIs aJanTalli B COBPEMEHHOM IH(POBOM 0OIIECTBe.
N3yuenne anreOpbl e€CTeCTBEHHBIM 00pa3oM oOecreuynBaeT pa3BUTHE yMEHHUS HAOII0NaTh,
CpaBHHUBATb, HAaXOAWTHb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTH MBIIIJICHHA, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS U BBIBOJBI, (POPMYJIUPOBATH YTBEPIKICHUS.
OcBoeHnue Kypca anredpsl 00ecreurnBaeT pa3BUTHE JOTHIECKOTO MBIIICHUS 00YUYaOIIUXCs: OHU
UCTIONB3YIOT JENYKTUBHBIE W WHAYKTHBHBIE PACCYKIEHHUS, O0OOIIeHHEe W KOHKPETH3AIHIO,
abctparupoBanne u aHanoruto. OOydeHue anreOpe mMpeArnojaraeT 3HAYUTENBHBIN 00BEM
CaMOCTOSITENILHON JIeATENHHOCTH OOYyUaIoNUXCs, MOITOMY CaMOCTOSITENIPHOE pEelIeHHe 33134
€CTECTBEHHBIM 00Pa30M SIBIISIETCS peanu3alueil 1esTeIbHOCTHOTO MPUHITUIA O0YUICHHUS.

B crpykrype mporpammsl ydeOHOro Kypca «AinreOpa» OCHOBHOWM IIKOJbI OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKaTelIbHO-METOAMYecKue JIMHUU: «YUucna U BBIYUCICHUS;
«AnreOpandeckne BBIPAXCHUS», «YpaBHEHUS W HepaBeHCTBay; «Dynkmmm». Kaxnas u3 atux
COJIEPKATENbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA NMPOTSIKEHUH TPEX JIET U3y4YEHHs Kypca,



€CTECTBEHHBbIM 00pa3oM NepervieTasch U B3aWMOJEUCTBYS C APYTMMHU €ro JuHUsSMU. B xone
W3YYCHHS Kypca 00ydJaromuMcs IPUXOAUTCS JTOTHIECKH PaCCyKIaTh, HCIIOJIB30BATh TEOPETUKO-
MHO>KECTBEHHBIN SI3BIK. B CBsI3U ¢ 3TUM I1eIecO00Pa3HO BKIIIOYUTH B MPOrpaMMy HEKOTOPHIC
OCHOBBI JIOTUKH, MPOHU3BIBAIONINE BCE OCHOBHBIC Pa3ielibl MaTEMaTHYECKOro OOpa3oBaHUs U
CIIOCOOCTBYIOIME OBJAJCHUIO OOYYAOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MAaTeMaTUYECKOTO
a3pika. Takum 00pazoM, MOXKHO yTBEpXKIaTh, 4YTO COAEPKATEIBHOM U CTPYKTYpPHOM
0COOEHHOCTBIO Kypca «Aredpay» sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nauHUM «Yuciia W BBIYMCICHHS) CIYKUT OCHOBOM i JaJIbHEUILEro
U3YYECHHUS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYArOIIMXCS JIOTUYECKOTO MBIILICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMH, a TAKKE MPHOOPETECHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOJIMMBIX MJIsI MTOBCEIHEBHOUN XKM3HH. Pa3BUTHE MOHITHS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C palMOHAIBHBIMA W HMPPANHOHAIBHBIMU YUCIAMU, (OPMUPOBAHUEM
MPEACTABICHUIN O JEHCTBUTEILHOM YHUCIe. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUUA OTHECEHO K
cTapuieMy 3BeHy OOIIero 00pa3oBaHus.

Copepxanue [ByX anreOpanuecKkux JHHHA — «AJnredpandyeckue BBIPAKCHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO Yy  OOyYarOIIUXCS
MaTeMaTHUYeCKOro amnmapara, HEOOXOJWMOTo s pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MPEIMETOB M MPAKTUKO-OPHCHTUPOBAHHBIX 3a7ad. B OCHOBHOIM INKOJEe y4eOHBIH MaTepuai
TPYIIUPYETCS BOKPYT palMOHAIBHBIX BBIpAKEHHM. AJredpa JIEeMOHCTPUPYET 3HAUYCHUE
MaTeMaTUKU KakK S3bIKa U1l MOCTPOCHHS MATEMaTUYECKUX MOJEJEH, ONMHUCAHUS MPOLECCOB U
SBIICHUH peabHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TaKKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, /s OCBOEHHS Kypca
uH(OpPMATUKHU, U OBJIAJICHUE HABbIKAMHU JCIyKTUBHBIX paccyxiaeHuid. IIpeoOpazoBanue
CUMBOJIBHBIX (OpM BHOCHUT CBOM crenuuyeckuii BKJIaJ B pPa3BUTHE BOOOpaKEHUS,
CIIOCOOHOCTEN K MAaTEeMaTUYECKOMY TBOPYECTBY.

Copepxanne  (QyHKIMOHAIBHO-TPAQUUECKONH JIMHUM  HAIleIeHO Ha  IOJyuYeHUe
IIKOJTbHUKAMH 3HAHUHN O PYHKIMAX KaK BaXKHEUIEH MaTeMaTHYECKON MOJIEIH JJIsl ONMCAHUS U
MCCJIEIOBaHMS Pa3HO-00pa3HBIX MPOLIECCOB U SIBIEHUU B MIPUPOJIE U ob1iecTBe. M3yueHue 3Toro
MaTepuaia CHOCOOCTBYET pPa3BUTHIO Yy OOYYAIOMIMXCS YMEHHUS HCIOIb30BaTh DPa3IMYHbIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CHMBOJIUYECKHUE, TpaduyecKue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE TIPEJCTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTHH LUBUIN3ALIUU
U KYJIBTYPBI.

MecTto y4eOHOro Kypca B y4e0HOM ILJIaHE

CornacHo yueOHOMYy IulaHy B 7-9 kiaccax wu3ydaercsi y4yeOHbI Kypc «AureOpay,
KOTOPBII BKIIIOYAET CIEAYIONINEe OCHOBHBIE DPa3leNibl cofepaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanuecKue BRIpAXCHU», « Y paBHEHHUS M HEPABEHCTBAY, « DYHKIIUNY.

VYueOHbIl TIaH Ha U3y4YeHHe anreOpsl B 7-9 kiaccax OTBOAUT HE MeHee 3 y4eOHBIX
4acoB B HEJEJIO B TEUCHUE KAXJOro rofa oOyueHHs], BCETO 3a TpU roja oOyueHHs] — He MeHee
306 y4eOHBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITO TOAAM OBYYEHMUS)
(KypcuBom 0003Ha4eHBI TE€Mbl, U3yUY€HHUE KOTOPBIX NMPOBOJUTCS B O3HAKOMHUTEIHHOM ILJIaHE.
VYuurens caMOCTOSITENEHO ONpeeNsieT 00beM H3y4aeMoro Marepmraa)



7 KJIACC

Yucna u eviuucnenus

PanuonanbHble ynciaa

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOoa OT OAHON (opMBI 3amucu Apodei K
npyroi. IloHsTHE panoHaIbHOrO 4KCia, 3alMCh, CPABHEHUE, YIIOPAIOUMBAHUE PalliOHAIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKciIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpe/elieHHe, NpeoOpa3oBaHue BBIPAXKEHUHM Ha
OCHOBE OIPE/IENEHMs], 3aIMCh OOJIBILINX YUCEIL.

[IporeHThI, 3aMCh MPOLIEHTOB B BUJE IPOOH U ApOOH B BUAE MPOIEHTOB. TpH OCHOBHBIE
3a/1a4y Ha IIPOLIEHTHI, PELICHHE 3a/1a4 U3 pealbHON IPAKTUKH.

[IpumeHeHne NPU3HAKOB AEIMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHATBHOCTH.

Anzedbpauueckue sviparcenus

IlepeMenHble, YNCIOBOE 3HAUEHHE BBIPAKEHHS C NEpEeMEHHOM. JlomycTUMBble 3HAYECHMUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEX/1y BEIMUMHAMU B BUJE (popMyJbl. Beraucienus
o hopmymam.

[IpeoOpa3zoBanne OYKBEHHBIX BBIPRKECHHI, TOKICCTBEHHO PaBHBIC BHIPAKEHHS, MTPABUIIA
peoOpa3oBaHusl CYMM U IIPOU3BEICHUN, MPaBUIa PAaCKPBITUS CKOOOK M NMPUBEIECHUS MOJI0OHBIX
CJIaraeMbiXx.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeeM.

Opnowiensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cil0)KeHHEe, BBIYMTAHUE, YMHOKEHUE
MHOro4aeHoB. DopMysbl COKpAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

Ypasnuenus

VYpaBHeHMEe, KOPEHb YpaBHEHHUs, NIpaBuiia IPeoOpa30oBaHusl YpaBHEHUS, PABHOCUIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEM JIMHEMHOIO ypaBHEHMS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 3aJ1au C TIOMOIIIbIO YPaBHEHUH.

Jlunevinoe ypasnenue ¢ 08ymsa nepemenuviMu u e2o cpagux. Cucrema JIBYX JTHUHEHHBIX
YpaBHEHHH ¢ JBYMs IepeMeHHbIMHU. PelieHue cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[TprMeps! pelieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara toukn Ha npsmoin. YwucioBble nmpoMexyTKH. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[IpsimoyronpHas cucrema koopauHaT, ocu Ox u Oy. AlGcrucca U OpauHaTa TOUYKH Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHBIX QopmynaMmu. UYrteHue rpadukoB
peaIbHBIX 3aBUCUMOCTEN.

Ionstue ¢ynxkipm. I'padpuk ¢ynxumu. CpoiictBa (yHkumid. Jluneitnas ¢ynkius, eé
rpaduk. I'paduk dynkuuu y = kx + b. I paghuueckoe pewenue nuneiinvix ypaguenuii u cucmem
JIUHEIHBIX YPABHEHULL.

8 KJIACC
Yucna u eviuucnenus
KBagpatHblil kopeHb u3 uucna. [lowamue 06 uppayuonanvHom uucrne. [lecamuutvle



npubaudceHus uppayuonatvusix yucen. CBoicTBa apupMETHUECKUX KBaJpPAaTHBIX KOPHEH M HX
NpUMEHEHHE K MPeoOpa30oBaHUIO UYUCIIOBBIX BBIPAXKEHUI W BBIYMCICHUSAM. /lelicmeumenbHble
yucna.

Crenens ¢ 1enbpIM I0Ka3zaresieM U e€ cBoiictBa. CTaHJapTHas 3aluch YHUCa.

Anzedpauueckue eviparxcenus

KBanpathblil TpEéxuiieH; pa3nokeHnue KBaJpaTHOTO TPEXUICHA Ha MHOKHUTEIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil apodu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, AelieHue anredpandyeckux apoOeil. PanuoHanbHble BBIpAXKEHUSI U HX
npeoOpa3oBaHueE.

Ypasenenus u nepasencmea

KBanparnoeypaBneHnue,popMynakopHEHKBapaTHOrOypaBHEHHSI. Teopema Buema.
Pemienne ypaBHeHMii, CBOAALIMXCS K JIMHEMHbIM U KBajapaTHbIM. [Ipocreifinne apoGHO-
paLMOHAJIbHBIE YPAaBHEHUSI.

I paghuueckasunmepnpemayusiypagHeHUliCO8YMANEPEMEHHVIMU U CUCTNEM — JTUHELHbIX
ypasHenuti ¢ 08yms nepemeHnHvimuy. llpuMepbl pelIeHHs CHUCTEM HEJIWHEWHBIX YpaBHEHUU C
JBYyMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33124 aNreOpanyeckum crocoooMm.

UucnoBble HEpaBEeHCTBA M HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuuu. O6nacTs onpeneneHuss 1 MHOXKECTBO 3HaueHU QyHkuuu. CrocoObl
3agaHus QYHKITHI.

I'paduk ¢ynknun. Urtenune cpoiictB pynkumu no e€ rpaduky. [lpumepsl rpadpukos
GbyHKIUI, OTpa)karoUX peaabHbIe MPOLECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPAMYI0 U OOpaTHYIO MPOMOPIHMOHATIbHBIE 3aBUCUMOCTH, UX

rpapukn. Oynkmun y = x%, y = x°, y = X, y = % I'pagdhuueckoe pewenue ypasnenuii u

cucmem ypasHeHui.

9 KJIACC

Yucna u evivucienus

JeiicTBUTEIbHBIE YHCJIA

PanmionaneHble 4KCla, UppayuoHaibhble Yucid, KOHeuHble U OeCKOHeyHble 0ecAmudHble
opobu. Mmuoowcecmeo OelicmeumenvbHuIX Yucel, Oeucmeumenvhbvle 4Ucia Kak OecKoHeuHvle
decamuunble Opobu. Bzaummno o00Hno3HauHOe coomeemcmeue  MeHcOy — MHOHCECHBOM
OelicmeUumenbHbiX Yucesl U KOOPOUHAMHOL NPAMOLL.

CpasHenue OelicmeumenvbHbiX yucen, apugmemuyeckue Oelicmeus ¢ OeticmeumenbHbvlMU
yucIamu.

N3mepenus, npudInzKeHUsl, OLEeHKH

Pa3zmepbl OOBEKTOB OKpYKAMOIIETO MHpPA, JUTUTSIBHOCTH MPOIECCOB B OKPYKAIOIIEM
MUpE.

[TpuOnmkEHHOE 3HAYCHHWE BEIIMYMHBI, TOYHOCTH NPUOMMKeHHS. OKpyIJICHHE YHCEI.
ITpukuaka v OleHKa pe3yJIbTaTOB BEIYUCICHUM.

Ypasenuenus u nepasencmea

YpaBHeHud ¢ OJHOH NepeMEeHHOH



JIuneitHoe ypaBHeHue. Penienue ypaBHeHHH, CBOIAIIMXCA K TMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIALIMXCA K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHUE. [Ipumepuvl peuwienHus ypasneHuli mpemvell U Yemeeépmou cmeneneu
PasnodiceHuem Ha MHOJICUmMenu.

Pemenue 1poOHO-paIOHAIBHBIX YPABHEHUH.

Pemennie TeKCTOBBIX 3a71a4 alreOpanyeckKuM METOIOM.

CucremMbl ypaBHeHH

VYpaBHeHue ¢ AByMs MmepeMeHHbIMU U ero rpaduk. PemeHue cucreM ABYX JMHEWHBIX
YpaBHEHUN € JByMsl IE€pEMEHHbIMU. PelleHune cucrteMm JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JMHEWHHOe, a Apyroe — BTOPOH creneHH. I'paduueckast MHTEPIIPETAUs CUCTEMbI YpaBHEHHUH €
JIBYyMsI [I€PEMEHHBIMHU.

Pemenne TeKCTOBBIX 33714 alNreOpandecKuM CrocoooMm.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NHEpPEeMEHHOW. PemieHue cucTeM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHele HepaBeHcTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

Dynkyuu

KBanparnunass ¢ynknus, e€ rpaduk um cBoiicTBa. [lapabona, KOOPAMHATH BEPIITMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'papuku GyHKIWMA: y = kx, y = kx + b, y = x%
Yy =Axy = SI/I UX CBOWCTBA.

Yucnoevle nocnedosamenpHocmu

Onpenesnenue u cnocodbl 3a1aHNS YUCJIOBBIX N0OC/IE10BATEIbLHOCTEH

[TonsiTHe YKMCIIOBOM MOCIEIOBATENLHOCTH. 3aJaHue MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyIioit 1 GopMyII0ii #-TO YJICHA.

ApupmeTnyeckass 1 reoMeTpuYecKasi NPOrpeccuu

Apudmernueckass U reoMmerpuyeckas mnporpeccud. DopMmynbl  n-rO  4JeHa
apru(MeTHUECKONH U TeOMETPUYECKON MPOrpecCHil, CyMMBI NIEPBbIX 7 YJIEHOB.

Hszo0bpasicenue unenos apugpmemuueckou u 2eoMempuieckol npospeccuti moukamu Ha
Koopounammuou niockocmu. Jlunetinwiii u sxcnonenyuanvhvii pocm. CnodxcHvle npoyeHmeol.

PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBHI

Ienn u3ydyenusi yaeOHOro Kypca

O6mue nenu nzyueHus yueonoro kypea «I'eomerpus» npeacrasiers B OOII OOO. Onu
3aKJIIOYAlOTCs, TMPEKJEe BCEro B TOM, YTO HA ypOKax TIE€OMETpUU OOydYaroluiics y4uTcs
IIPOBOAMTDH JTOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, 10KA3bIBATh
WCTUHHBIEC YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKACHUS «OT
MPOTUBHOTO», OTJINYaTh CBOMCTBA OT MPHU3HAKOB, (OpMyIHpOBaTh OOpaTHbIE yTBEpXkaAeHUS. B
O0Oy4eHHH YMEHHUIO pacCyXJaTb COCTOMT BaXHOE BOCHUTATENbHOE 3HAYEHHE H3yUYEHUs
FeOMETPHH, IPUCYIIEe NMEHHO OTEUeCTBEHHOM MaTeMaTH4eCKOH IIKOJIE.

Bropoii 1enbio n3ydeHust reoMeTpuu ABIISETCS UCIOJIb30BaHNE €€ KaK MHCTPYMEHTA MpU
pEIIEHNN KaK MaTeMaTHYECKUX, TaK M IPAKTHUUECKHUX 3a/ad, BCTPEUAIOLIUXCS B pealbHOU



KHU3HU. DTOMY COOTBETCTBYET BTOpAasi, BBIUMCIUTENbHAs JIMHUA B U3YYEHUU TE€OMETPUU B
mikosie. J[ist 3Toro yuurtento pekoMeHAyeTcs Mmoa0upaTh 3aauu MPAKTUYECKOTo XapakTepa s
paccMaTpUBaEMBIX TEM, YYHUTh OOYYAIOUIMXCS CTPOUTHh MATEMAaTUYCCKUE MOJICTH PEabHBIX
JKU3HEHHBIX CUTYyallud, MPOBOJIUTH BBIUYMCICHUS U OLEHUBATH aJCKBATHOCTH IOJYyYEHHOTO
pesynbTata. KpailiHe BaXHO MNOAYEPKUBATH CBSI3U TEOMETPUM C JPYTMMH TIPEIMETaMH,
MOTHUBHpPOBaTh  HWCIOJB30BAaTh  ONpPENEIICHUS TIEeOMETPUYECKHX (QuUryp u  TMOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHUE MOTYyYEHHBIX YMEHUH B (PU3MKE U TEXHHUKE. DTH CBsI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektopb», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema ITudaropay.

MecTto y4eOHOr0o Kypca B y4eOHOM IJIaHe

Cornacno yuebHoMmy miaHy B 7-9 kiaccax u3ydaercss yueOHbId Kypce «['eomerpusi»,
KOTOPBII BKJIIOUAET CIIEAYIONINE OCHOBHBIC pa3/ienbl cojepxkanus: «I eomerpudeckue Gpurypst u
UX CBOMCTBa», «/3MepeHHne reoMeTpu4eCKUX BEINYMHY, a TaKkKe «JleKapToBbl -KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopb», «JBuxkenus miockoctu» u «IIpeodpasoBanus nogoous».

VY4eOHblil 1aH NpeaycMaTpuBaeT U3ydyeHHe TeOMEeTpUU Ha 6a30BOM ypOBHE, UCXOIS U3
HE MeHee 68 yuyeOHBIX 4acoB B yueOHOM rojay, BCEro 3a TpH roja oOydenus — He meHee 204
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (ITO 'OAAM OBYUYEHMUS)
(KypcuBom 0003Hau€HBI TEMbI, U3yUYEHHE KOTOPBIX HMPOBOJUTCA B O3HAKOMHUTEIHHOM ILIAHE.
VYuuTelb CaMOCTOSTENBHO ONpeieNIeT 00beM U3yyaeMoro MaTepuana)

7 KIIACC

Havanbueie nonstus reomerpuu. Touka, mpsmasi, OTpe30K, Jiyd. Yroia. Buasl yrios.
BeprukaneHple U CMeXHBIE yIubl.  buccektpuca yria. JlomaHas, MHOTIOYTOJIBbHUK.
[TapayieabHOCTB M NEPIIEHIUKYJIPHOCTD MPSIMBIX.

Cummempuunvie Queypwl. OcHogHble ceoticmea ocesoli cummempuu. lpumepbl
CUMMETPHUH B OKPYKAKOLIEM MUDE.

OcHo8HbIe NOCMPOEHUsL C NOMOWbBIO YUPKYISL U TUHEUIKU.

Tpeyronbauk. Bricota, mennana, OuccekTpuca, uUX CcBoiicTBa. PaBHOOeApeHHBIH U
PAaBHOCTOPOHHMU TPEYTrOJIbHUKU. HEpaBeHCTBO TPEYTOJIBHUKA.

CpoiicTBa W TpPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M IPHU3HAKH MapauIeIbHBIX NpsiMbIXx. CyMMa yTJIOB TpeyroyibHUKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[IpsimoyronbHBI TpeyrodbHUK. CBONCTBO MEIUAHBI MPSMOYTOJIBHOTO TPEYTOJbHUKA,
NMPOBEIEHHOM K TuUnoTeHy3e. IIpu3Haku paBeHCTBA MNPSIMOYTOJBHBIX TPEYrOJIbHUKOB.
[TpstMOyTONBHBIN TPEYTOJIBHUK ¢ yrioM B 30°.

HepaBeHcTBa B TreoMETpUM: HepaseHCcmEo mpey2oNbHUKA, HEPAaBEHCTBO O JUIMHE
JIOMaHO#, Teopema o OoJibllieM yrie M OOJbIIeld CTOpOHE TpeyroibHHKA. lleprneHaukynsp u
HAaKJIOHHAS.

I'eomempuueckoe mecmo mouex. bUCCEKTpuca yrila U CEpeAVHHBIN MEPIECHINKYISP K
OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh W KpyT, XOpJa W JUaMETp, WX CBOWCTBa. B3anMHOE pacmosokeHue



OKpYyKHOCTH M mpsamoil. KacatenbHas u cexymas K OKpyXHOCTH. OKpy>KHOCTb, BIIMCAHHAs B
yrois. BnincanHas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. Ilapamienorpamm, €ro mpu3Haku U CBOWCTBA. YacTHBIE cilydan
napajuieJIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU W CBoMcTBa. Tpamenus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyroybHas Tpaneuus.

Memoo yosoenus meduanwl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o NpPONOPYUOHANbHLIX ompe3kax. CpenHue ITUHUU
TPEYTOJIbHUKA U Tpaneuuu. Lenmp macc mpey201bHuKa.

Ilooobue mpeyzonvhuxos, koagguyuenm nododus. Ilpuznaxu nodoobus mpeyeorbHUKos.
[TpumeHeHne MOA00HS IPU PELICHUN PAKTUIECKUX 3a/1a4.

CpoiicTBa momianeii reomerpuueckux Guryp. @opmynsl Ui IUIOMAAN TPEYTOJIbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHUE IIOMAAeH MOA0OHBIX QUryp.

Boruncnenue minomazei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.

Teopema [ludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHun MPaKTHYECKUX
3ajad.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO YIJIa MPSIMOYTOJBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GyHkiuu yrios B 30°, 45° u 60°.

Brnucannble M LEHTpAJIBHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOW. YTIbI MEKIY
XOpIaMH ¥ CeKyIIMMH. BrucaHHple W  ONHCAaHHBIE YeTHIPEXYTOJLHUKU. B3aumHoe
pacmojoxeHue JByX OKpyxkHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunHyc, TaHrec yrioB or 0° mo 180°. OcHOBHOE TpPUIOHOMETPUYECKOE
TOXJ1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pemnienue
MPAKTUYECKUX 3aJ[ay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. [looobue coomeemcmeeHHbIX IIEMEHMO8.

Teopema o npouszgedenuu Ompe3Kos Xopo, Meopemvl O NPOU3BEOCHUU OMPe3KO8
ceKywux, meopema o Keaopame KacameibHOU.

Bekrop, amuHa (MOJyJb) BEKTOpAa, COHANpaBJIEHHbIE BEKTOPBI, MPOTUBONOJIOKHO
HalpaBJIeHHbIE BEKTOPHl, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLlUU Hal
BeKTOpaMHU. PaznokeHue BeKTopa 1o JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkanspHoe NMpou3BeIeHNE BEKTOPOB, IPUMEHEHHUE J1JIsl HaX0XK/IeHUs JJIMH U YIJIOB.

JlexkapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. YpasHnenus npamou W OKPY>XKHOCTH B
KOOpJMHATAaX, [IepeceueHue OKPY>KHOCTEHN U MpsIMbIX. MeTo1 KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBusbHBIE MHOTOYTOJNBHHUKH. J[MMHA OKpykHOCTHU. ['pagycHas M paauaHHas Mmepa
yria, BEIMUCICHHUE JJIUH IyT OKpykHOocTel. [nomanp kpyra, cektopa, CermeHra.

Heudicenuss  nrockocmu — u - 6HympeHHue — cummempuu  Quayp  (31emeHmapHuie
npedcmaenenus). Ilapannenvuwiti nepenoc. Ilosopom.

PABOYASA ITPOTPAMMA
YYEBHOTI'O KYPCA «BEPOSATHOCTDb U CTATUCTHUKA» 7-9 KJIACCBI



Ienn u3ydyenusi yaeOHOro Kypca

B coBpemeHHOM 1M(GPOBOM MHpPE BEPOATHOCTh W CTAaTHCTHKAa HPUOOpETaroT BCE
0OJIBIIYI0 3HAYMMOCTh, KaK C TOYKHM 3pEHUS MPAKTUUYECKUX NPUIOKEHUM, TaK U UX pPOJIU B
oOpa3oBanuu. Kaxaplii 4eloBEK MOCTOSIHHO NPUHUMAET PELICHUS HA OCHOBE MMEIOIIMXCH Y
HEro JaHHBIX. A 1151 000CHOBAaHHOI'O IIPUHATHS PEIICHUS B YCIOBUAX HEJOCTaTKa WM N30bITKA
uHpOpMaLMM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTHUYECKOE MblIIJIeHHEe. IMEHHO MO3TOMY OCTpO BCTajla HEOOXOAUMOCTh C(OPMHUPOBATH Y
oOyuaromuxcs, B ToM uucie oOyvaromuxcd ¢ 3IIP, ¢yHKUMOHAIBHYIO TI'PaMOTHOCTb,
BKJIIOYAIOIIYI0O B Ce0s B KayecTBE HEOTHEMJIEMOH COCTaBISIONICH yMEHHE BOCHPHUHUMATh U
KPUTUYECKH aHAJIM3UPOBATh MH(GOPMAIIHIO, IPEACTABICHHYIO B Pa3IMYHbIX (OopMax, MOHUMATh
BEPOSITHOCTHBIA XAapaKTep MHOTHUX peajbHBbIX IIPOLECCOB M 3aBUCUMOCTEH, IPOU3BOJIUTH
NPOCTEHIINE BEPOSATHOCTHBIE PAcYEThl. 3HAKOMCTBO C OCHOBHBIMHU IPUHIMIIAMU cOOpa, aHATN3a
U NPEJCTaBICHUS JaHHBIX U3 pa3IMyHbIX cep KU3HU 0OlLIecTBa M rocyaapcrsa npuoOmiaer
o0yyaroImuxcs K 00LIeCTBEHHBIM HHTEpECaM.

B crpykrype mporpamMmbl ydeOHOro kypca «BeposTHOCTH M CTaTUCTHKa» OCHOBHOM
LIKOJIBI  BBIJCIIEHBl CIEAYIOUIME CcOoAepXkKaTelpHO-MeTonuueckue JmHuM: «lIpencraBnenne
JNAHHBIX W OIHUCATeIbHAs CTATUCTHKA»; «BeposSTHOCTBE»; «OJIEeMEHTHl KOMOMHATOPHKIY;
«BBenenue B Teoputo rpadosy.

Copepxanne nuauu «llpencraBieHue JaHHBIX U ONUCATENIbHAs CTAaTUCTUKA» CIYKUT
OCHOBOH 11 (hOPMUPOBAHHS HABBIKOB paOOTHl ¢ MHPOPMALMEH: OT YTCHUS U UHTEPIPETALUN
uHpoOpMallMy, NpPEACTAaBICHHOM B TabiauIax, Ha jauarpaMMmax U rpadukax a0 coopa,
IIPEJICTaBJICHNs] U aHAJIM3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUECKUX XAPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PabGortas c¢ panHbiMM, oOydatoummecs ¢ 3[IP  ywarcs cuuThiBaTh U
MHTEPIIPETUPOBATh JAHHBIC, BBIIBUraTb, APIyMEHTHUPOBATh M KPUTHKOBATH IPOCTEHUIINE
TUIIOTE3bl, Pa3sMbILUIATh HaJ (aKTOpaMM, BBI3BIBAIOIIMMHU HW3MEHYMBOCTb, M OLIEHUBATh HUX
BIIMSIHHE HA PACCMaTPUBAEMBbIE BEJIMYHUHBI U IIPOLIECCHI.

NHTynTHBHOE  mpeACTaBlIeHHME O  CIy4allHOM  M3MEHYMBOCTH,  HCCIEAOBAHUE
3aKOHOMEPHOCTEH M TEHICHUMN CTAaHOBUTCS MOTHUBHPYIOLIEH OCHOBOW JUIsI U3Y4YEHMS] TEOpUU
BeposiTHOCTEeH. bonbiioe 3nHadeHue misi oOywatomuxcsi ¢ 3[IP 3mech uMMEOT MpakTHYECKHe
3a/laHusl, B YaCTHOCTHU OTIBITHI C KJIACCUUECKUMHU BEPOATHOCTHBIMU MOJIEIISIMH.

IToHsATHE BEPOSATHOCTH BBOAMUTCS Kak Mepa MpaBaonoaodus ciaydaiHoro coOwitus. Ilpu
u3ydyeHun kypca oOyudarouruecs ¢ 3IIP 3HakomsTCs ¢ MPOCTEHIIMMU METOJAMU BBIYMCIIEHUS
BEPOATHOCTEN B CIIydallHbIX KCIEPUMEHTaX C PABHOBO3MOKHBIMH JIEMEHTAapPHBIMU HCXOJlaMH,
BEPOATHOCTHBIMU 3aKOHAMM, IMO3BOJSIOUIMMHU CTaBUTh U peliaTh Oojiee CIOXKHbIE 3agaun. B
KypC BXOJIT Ha4aJbHbIC IMPEACTABICHUS O CIy4alHbIX BEJIMYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxkxe B paMkax 3TOro Kypca OCYyIIECTBIseTcsl 3HAKOMCTBO oOyuaromuxcst ¢ 3P ¢
MHOKECTBAMH WU OCHOBHBIMH OIl€pallMsIMM HaJ MHOXECTBaAMH, PACCMaTPUBAIOTCSA INPUMEPHI
IIPUMEHEHHUS JUIS PELIEHUS 3a]a4, a TAK)KE UCIIOJIb30BAHUA B IPYTUX MaTEMAaTUYECKUX Kypcax U
y4eOHBIX IpeaMeTax.

MecTo y4edOHOro Kypca B yueOHOM IJIaHe

B 7-9 knaccax wu3ywaerca Kypc «BepoATHOCTh M CTAaTHCTHKA», B KOTOPBIM BXOISAT
pazznensl: «IIpeacTrapneHue JaHHBIX U ONUCATENbHAs CTATUCTHKAY; « BeposTHOCTBY; «DneMeHTsI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadosy.



Ha n3yuenune nanHoro Kypca oTBOAUT | y4eOHBIN Yac B HEJCHIO B TECYCHUE KaXIO0T0 roaa
o0yuenus, Bcero 102 yueOHBIX Haca.

COJAEP)KAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATHCTHUKA» (IIO
I'OJAM OBYYEHMUA)

(KypcuBom 0003HaueHbI TEMbI, U3yY€HHE KOTOPBIX IPOBOJUTCA B O3HAKOMHUTEIHHOM ILIAHE.
VY4uTenb CaMOCTOSTENBHO ONpeieNgeT 00beM U3y4yaeMOro MaTepuana)

7 KJIACC

[IpencraBneHre DaHHBIX B BUAC TaOIUI, auarpamm, rpadukoB. 3aroIHEHUE TaOJIHII,
YTEHHUE U MMOCTPOCHHUE AMArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHUe rpadukoB
pealbHBIX mporieccoB. M3BieueHne mHGOpMAIMU W3 AWArpaMM M TaOIUI, UCHOJIb30BaHUE U
UHTEPIpETALNS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeqHee apudmMeTnyeckoe, MeIuaHa, pa3Max, Haubonbliee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl ciydaiiHOi H3MEHYUBOCTH.

Cryuaunsiii sxcnepumenm (onvlm) u ciayuatiHoe coovimue. Beposmnocms u uacmoma.
Ponv manoseposamuvix u npaxmuuecku 00cmosepuvix coObImuii 8 npupooe u 6 oduecmae.
Mounema u uepanvras Kocmo 8 meopuu 6eposIMHOCMEN.

I'pag, eepwuna, peopo. Cmenenv eepwiunvl. Hucio pébep u cymmapHas cmenelvb
sepuwiut. Ilpeocmasnenue o ceasnocmu epagpa. Llenu u yuknwl. Ilymu 6 epagpax. O6x00 epagpa
(atinepos nyms). Ilpeocmasnenue 06 opuenmuposarnHom epaghe. Pewienue 3adau ¢ nomouvio

epaghos.

8 KUIACC

[IpencraBienue qaHHBIX B BUE TAOIUII, AUarpaMM, rpaduKoB.

MHOXeCTBO, AJIEMEHT MHOXXECTBa, IMOJAMHOXKeCTBO. Orepanuu HaJl MHOXECTBAMU:
o0ObeMHeHne, IepecedeHne, pgonoidHeHune. CBOWCTBa omepanuii  Haj  MHOXKECTBAMHU:
NEPEMECTUTENIFHOE, COYETATeNbHOE, paclpeleluTeNbHOoe, BKIIOUEHHs. Vlcrmonp3oBaHHe
rpadM4IecKoro MpeCTaBICHUs] MHOKECTB IS ONMCAHMSI PEabHBIX MPOIECCOB U SBICHUH, MPH
pelLIeHUH 3ajay.

Usmepenue pacceusanus oaumvix. /ucnepcus u cmanoapmuoe OMKIOHEeHUe YUCTIO8bIX
Habopos. /luazpamma pacceusaHus.

OneMeHTapHble COOBITHS cilydaiiHoro ombiTa. CriyuwaifHble coObiTud. BepostHocTH
coObITHi. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSAMH. CiyuyaiiHbli BBIOOP.
CBsi3b ME@XIy MallOBEPOSATHBIMA M TIPAKTUYECKH JIOCTOBEPHBIMH COOBITUSMH B TPUPOJE,
00111eCTBE U HAYKe.

lepeso. Ceoiicmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYWECMBOBAHUE BUCAYEl
BEPULUHDBL, CB3b MeNCOY HUCIOM 6epuluH U yuciom péobep. Illpasuno ymmoorcenus. Pewenue
3a0ay ¢ nomouvio 2pagos.

IIpomueononooicnvie codovimus. [uacpamma Oinepa. Obveounenue u nepeceuenue
coovimuii. Hecoemecmuvie cobvimus. @Dopmyna crodxcenus eepoamuocmei. Yciosnas
seposimnocmo. IIpasuno ymnoowcenus. Hezasucumoie coovimus. Ilpeocmasnenue skcnepumenma
6 sude oepesa. Pewenue 3a0au na naxooscoenue sepossmuocmeli ¢ NOMOWbIO 0epesa Cy4atiHo2o
9KCnepumenma, ouazpamm Jinepa.



9 KIIACC

[IpencraBieHne MJaHHBIX B BUJE TAONUIl, qUarpamm, rpaduKoB, HHTEPIPETAIHS JAHHBIX.
Urenne 1 mocTpoeHue TabauIl, quarpamm, rpaduKoB 1Mo peaabHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. CoyeTaHusi ¥ YUCIO codeTaHui. Tpeyeorvnux I[lackans.
Pemenue 3a1a4 ¢ UCMONIb30BaHUEM KOMOMHATOPHKH.

T'eomempuueckas eeposimuocms. Cnyyaiislil 6b100p MOUKU U3 Gueypvl HA NIOCKOCHU,
U3 ompesKa u u3 0yeu OKpYICHOCMU.

Ucnbitanue. Ycnex u Heygadya. Cepusa ucnbeiTaHuid 10 neporo ycmnexa. Cepus
ucnbiTanuit bepuynnu. BepositTHocTH cOOBITHI B cepUU UCTIBITAaHUN bepHyu.

CrnyualiHas BEIMYMHA M PAcHpeleICHUE BEpOSATHOCTEH. MareMaTH4ecKoe OXKUIAHUE U
nuctiepcusi. [IpuMepsl MaTeMaTH4eCKOro OXXKHAAHMS KaK TEOPETUYECKOr0 CPETHEro 3HAYCHUs
BENTMYMHBI. MaTeMaTH4YecKoe OXKUJaHUE U JUCTIEPCHS CTyYalHOW BEIMYHHBI «YUCIIO YCIIEXOB B
CepUH UCIBITAaHUN bepHymum.

[TonsiTre o 3akoHe OoNbIIKUX uKcen. MI3MepeHrne BepoATHOCTEH ¢ MOMOIIbI0 4yacToT. Poib
Y 3HA4YCHHE 3aKOHA OOJBIINX YKCEeN B MPUPOJE U OOIIECTBE.

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHne OLEHKU JOCTHKEHUN IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHUS Y4e€OHOTO
npeaMeTa MPOBOAWTCS B (OpMe TEKymIero W pyOeKHOro KOHTPOJISI B BHJE: KOHTPOJILHBIC
paboThl, CaMOCTOSITENIbHBIE Pa0OThl, 3a4eThl, MATEMATHUUYECKHUE JTUKTAHTHI, MPAKTUUECKHE
paboThl, TUCEMEHHBIN OTBET MO WHIMBHUIYATbHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBAHUE.

Hna oOyuatomuxcs ¢ 3I[IP Bo3MoOXHO u3MeHeHHE (QOPMYIUPOBKH 3aJaHUN Ha
«TOUIArOBYIO»,  aJalTalyi0 M[peaIaraeMoro oO0yd4aromemycsi TEeCTOBOrO (KOHTPOJIBHO-
OIICHOYHOT'0) MaTepuaia: HCIOJb30BAHHE YCTHBIX M MHUCbMEHHBIX WHCTPYKLHUH, YNPOIIECHUE
JUIMHHBIX CJIOXHBIX (OPMYIUPOBOK MHCTPYKIUH, pEIIeHHEe C OMOpPOil Ha alropuT™, oOpasell,
MCIIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O HPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTUBalUs K OOyueHMIO MaTeMaTHKe M LeJEeHANpaBICHHOM I03HaBaTeIbHON
NeSITeTbHOCTH;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAKTHYECKYIO JAEATEIbHOCTb,
TpeOyIOIIYI0 MaTeMaTHYECKUX 3HaHUH, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJEH;

CIIOCOOHOCTh OCO3HaBaThb CTPECCOBYIO CHUTYyalul0, ObITh T'OTOBBIM JE€HCTBOBAaTH B
OTCYTCTBHE FapaHTUH ycCIIexa;

criocobHocTh oOyuaromuxcst ¢ 3[IP k oco3HaHuio cBOMX AEPHUIMTOB U TPOSIBICHUE
CTPEMJIEHMS K UX IIPEOOICHHUIO;

CIOCOOHOCTh K CAMOPa3BUTHIO, YMEHHUE CTaBUTh JIOCTUKHUMBbIE LIENIH;

yMEHUE pa3iauyaTh ydeOHble CHUTyallMd, B KOTOPbIX MOXHO JIEHCTBOBAaTh
CaMOCTOSITENIbHO, U CUTYalluH, TJIe CIEeAyeT BOCHOJIb30BATHCS CIPABOUYHON MH(OpMaIe mim
JIPYTMMH BCTIOMOTATEJIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IIOJy4YeHHBbIE B XOJA€ OOY4YeHHS 3HAaHUA B AaKTyaJbHYIO
cuTyaruio (IpHu pelieHn KUTEHCKHUX 3a/1a4, TPEOYIONTUX MaTeMaTHYECKUX 3HAHUN);



CIIOCOOHOCTh ~ OPHUEHTHUPOBAThCA B  TpeOOBaHMSIX W  TpaBWiIaX  IPOBEICHHS
MIPOMEXKYTOUYHOM U UTOTOBOW aTTECTALlMU;
OBJIaJICHHEC OCHOBaMH (DMHAHCOBOW IPAMOTHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI
Osnadenue yHu8epCaIbHbIMU YUEOHBIMU NOZHAGAMEIbHBIMU OCUICHBUAMU:

YCTaHABJIMBATh MPUYMHHO-CJIEICTBEHHBIE CBA3M B XOJI€¢ YCBOCHHUS MaTeMaTH4YeCKOTro
MaTepuana;

BBISBJISTH 1e(DULIUT JAHHBIX, HEOOXOAMMBIX JIJISl pELIeHHsI TIOCTABICHHOM 3a/1a4H;

C MTOMOIIBIO YYUTENS BEIOUPATh CIIOCO0 PEIICHUS MaTeMaTHYeCKOW 3a7auu (CpaBHUBATh
BO3MO>KHBIE BapUAHThI PEIICHUS);

MPUMEHATh U MPEeOoOpPa30BbIBATh 3HAKU M CUMBOJIBI B XOJE PELICHUS MAaTeMaTHYEeCKUX
3a/1ay;

YCTaHABJIMBATh HCKOMOE U JaHHOE MPHU PEIICHUN MaTeMaTHUYeCKON 3a/1auH;

MOHUMAaTh W HHTEPHPETHUPOBATh HWHGOPMAILMIO PA3IUYHBIX BHJIOB U  (GopM
MpEeJICTaBICHHUS,

WUTIOCTPUPOBATH pelIaeMble 3a7a4u Tpa)uyecKUMU CXEMaMU;

3¢ HEKTUBHO 3aIOMUHATH U CHCTEMATU3UPOBATH HH(POPMAITHIO.

MOHMMAaTh MW HCIOJb30BATh MAaTEMAaTUYECKHE CpEACTBA HATMSAHOCTH (rpaduky,
JarpamMMbl, TaOJIHUIIBI, CXEMBI U . ) IS WILTFOCTPALlUU, HHTEPIPETAIINN, ApTYMEHTAIIHH.
Osnaodenue yHugsepcaibHbIMu YUeOHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpPraHHU30BBIBATH yU€OHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUYUTEIEM U
CBEPCTHHUKAMH B MPOIIECCe PELICHUs 3a/ay;

B3aMMO/ICIICTBOBATh U HAXOUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B IpyIIe: HAXOAUTh
olmiee pelieHWe M paspemars KOH(GJIMKTHI Ha OCHOBE COTJIACOBAaHMSA MO3WUIUN M yuéTra
MHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

MPOTHO3UPOBATH BO3HUKHOBEHUE KOH(JIMKTOB MPU HAIMYMUK PA3HBIX TOYEK 3pEHUS U
paspemats KOH(QIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIINNA BCEX YUACTHUKOB;

apryMEHTHPOBATh CBOIO MO3MIMIO U KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU MapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHON AESITENbHOCTH;

BBITIONHATh CBOKO YacTh paboOThl, JOCTUraTh KayeCTBEHHOTO pe3yibTara U
KOOPJMHHUPOBATH CBOU JACUCTBUS C APYTUMHU YIEHAMHU KOMAaH/IbI,

OILICHMBATh KAYECTBO CBOETO BKJIaJa B OOIINI MPOAYKT.

Osnadenue ynugepcaibHoIMu Y4eOHbIMU PECYTAMUBHBIMU 0CUCHEUAMU:

CTaBUThb I1I€JIM, BHIOMpPATh U CO3/1aBaTh AQJITOPUTMBI IS pEHIeHUs y4eOHBIX
MaTeMaTUYECKUX Mpooem;

IUIAaHUPOBaTh M OCYILIECTBIATH JEATEIbHOCTh, HAIPABJIEHHYI0 Ha pelIeHHe 3aaad
HCCJIEIOBATENILCKOTO XapaKTepa.

dbopMynupoBaTh U yIepKHUBAaTh  y4eOHYI  3aJady, COCTaBlsATh IUIAH U
MOCJIEN0BATEIBHOCTD JICUCTBHIA;

OCYIIECTBISATH KOHTPOJIb IO 00pasily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTHBHI;

KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT YUeOHOM MaTeMaTHUECKON AeITeTbHOCTH;

a/IeKBaTHO OLIEHMBATh MPAaBUIBLHOCTb MM OIIMOOYHOCThH BBITIOJHEHHS Y4eOHOH 3a1auu,
e€ 00bEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOKHOCTH €€ PeIlIeHUs;

cIuyaTh CHoco0 JEHCTBUS U €ro pe3ynbTaT C 3aJaHHbIM DJTaJOHOM C LENbI0
0oOHapy»eHHs OTKJIIOHEHUH U OTIMYUN OT ATAJIOHA.



NPEABHUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PELICHUH yueOHOH 3a/1a4u;

MOHMMAaTh TPUYMHBL, 1O KOTOPHIM HE OBbUT JOCTHUTHYT TpeOyeMblii pe3ysbTar
JeSITeIbHOCTH, ONPENENATh O3UTUBHBIC U3MEHEHUSI M HAIIPaBICHU, TPEOyIoue AaabHEeHIen
paboThI;

peryaupoBarh coco0 BeIPayKEHHS SMOLIUH.

NPEIMETHBIE PE3YJIbTATbI

PesynbpraTtel ocBoeHms ydeOHOro mpenmera «Marematuka (BKirowas —anreopy,
T€OMETPUIO, BEPOATHOCTb W CTATUCTUKY)», paclpelesieHHble 10 rojaM oOydeHus,
bopMyIHMpYIOTCS TO TPUHIMITYY T0O0ABICHUS HOBBIX pE3yJbTaTOB OT rojJa K TOdy, YKe
Ha3BaHHBIC B NPEABLAYIIMX T0JaxX IMO3UIMH, KaK IPaBHIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBHIBAIOTCS  (pE3yJbTaThl OYEPEAHOTO TOJa MO YMOJYAHUIO BKIIOYAIOT PE3yJIbTAThI
IPEIbIIYIINX JIET).

IIJIAHUPYEMBIE NPEJIMETHBIE PE3YJbBTATBI OCBOEHHMSI PABOYEM
IMPOT'PAMMBI KYPCA <cMATEMATHUKA»
(I1O TOAAM OBYYEHUS)

OcBoenne yueOHOro Kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI JOJKHO
obecreunBaTh JOCTHIKEHUE CIIEAYIONUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

5 KUIACC
Yucna u evluucnenus

OpueHTHpOBaTbCI B TMOHATHSX M ONEPUPOBaTh Ha 0a30BOM ypOBHE TEPMHHAMH,
CBSI3aHHBIMU C HAaTypaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMU U ACCITUYHBIMU APOOSIMH.

CpaBHUBaTh U yHNOPSAOYMBATh HATypalIbHBIC UMCIA, CPABHUBATH B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIC IPOOH, JCCATUIHBIC TPOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW (YMCIIOBOM) MpSMOIl C COOTBETCTBYIOUIMM €l
YHUCIIOM U U300pakaTh HATYpaJIbHBIEC YKCIIa TOYKAMU HAa KOOPAMHATHOM (YMCIIOBON) MPSAMON.

BoinonuaTe apudmernyeckue AEUCTBUS ¢ HATYypaJbHBIMU YHCIaMH, ¢ OOBIKHOBEHHBIMU
JIpOoOsIMHU B MPOCTENUIINX CITydasiX.

BoINONHATE IPOBEPKY, MPUKUAKY PE3YJIbTATa BRIYUCICHUH.

OxpyrisTh HaTypadbHbIC YHCTA.

Pewenue mexcmoguix 3a0au

Pemiate TekcTOBBIE 33]auu apU(METHUECKUM CIIOCOOOM U € MTOMOIIBIO OPraHU30BaHHOTO
KOHEYHOro mnepebopa BceX BO3MOXKHBIX BapHAaHTOB (IpW HEOOXOJUMOCTH C HaIpaBIsIOLIEH
MTOMOIIIBIO).

Pemats 3a1auu, cogeprxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue; 1I€Ha, KOJMYECTBO, CTOMMOCTb (NpH HEOOXOJUMOCTH C HCIOJIb30BAaHHEM
CHpaBOYHON MHPOPMALIUN).

Mcnonb30BaTh KpaTKUe 3alMCH, CXEMbI, TAOJIUIbI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

ITonp30BaTbcsd OCHOBHBIMM €IMHUIIAMHA M3MEPEHMS: LIEHBI, MacChl;pacCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpaXKaTh OJJHU €IMHUIIbI BEIMYMHBI Yyepe3 Apyrue (Ipu HeoOXO0IUMOCTH C OMOPOi Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

W3Bnekars mHbopMaluio, MpeAcTaBIeHHYIO0 B TaOJuIle, Ha CTOJO0YaTON Auarpamme,
MHTEPIIPETUPOBATH NPEACTAaBICHHbIE JaHHbIE, UCIIOJIb30BaTh JaHHbIE TIPU PELICHUH 3aa4.
Hacnaonan zeomempusn



[Tonb30BaTbcs TEOMETPUUECKUMH TOHATHUSAMU: TOYKA, MpsAMas, OTPE30K, JIyd, YTOJ,
MHOTOYTOJTbHUK, OKPYKHOCTH, KPYT.

[IpuBoUTE TIpUMEPBI OOBEKTOB OKPYIKAIOMIETO MHpa, UMEIOMNX (HOpPMY H3YYECHHBIX
reoMeTpuIecKux (uryp.

Mcnonp30BaTh TEPMHUHOIIOTHIO, TIPH HEOOXOAUMOCTH 110 BU3YAIbHOM OIOpE, CBA3aHHYIO
C yrilaMu: BepUIMHA, CTOPOHA; C MHOTOYTOJbHUKAMU: YTOJI, BEpPIIMHA, CTOPOHA, JUAroHalb; C
OKPYXHOCTBIO: PaJNYC, TUaMETp, HEHTP.

N300paxaTh M3ydeHHblE reoMeTpuueckue (GUrypbl Ha HEIMHOBAHHOM M KJeT4yaTou
OyMare ¢ MOMOUIBIO ITUPKYJIS M JIMHEHKH (TI0CIe COBMECTHOT'O aHAIIN3A).

HaxonuTe ANWHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOIIBIO JHHEHKH,
CTPOUTH OTPE3KH 33JaHHOMN JTMHBI; CTPOUTH OKPYKHOCTH 33JaHHOTO paJnyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB NPSMOYTOJbHUKA, KBaapara i HX
MOCTPOCHHMS, BEIYUCICHHS TUIOIMIAN U TIEepUMETPA.

Boruncnsate nepuMeTp u IIomaas KBajapara, mpsiMOyroyibHUKa, PUTyp, COCTAaBICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4Hclie GUTYp, U300paKEHHBIX Ha KJIeTYaToN Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPUUECKUMHU €IMHUIIAMUA H3MEPEHUs UIMHBI, TUIOLIAIN;
BbIpaXaThb OJHU €IUHUIBI BEIMYMHBI 4Yepe3 Japyrue (mpu HEOOXOAMMOCTH C OIMOpoil Ha
CIIPABOYHYIO HH(DOPMAIIHIO).

Pacnio3znaBate mapaienenunes, Ky0, UCIONb30BaTh TEPMUHOJIOTHIO: BEpPIIMHA, PeOpo
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHHUS NapalljieNienuiea, Kyoa.

Brruucnsate 00b€M kyOa, mapaiiesnienuneaa mo 3aJaHHbIM U3MEpPEHUsM (C Omopoil Ha
QITOPUTM YUEOHBIX NEHCTBHIT), MOIB30BATHCS €AMHUIIAMU U3MEPEHHS 00bEMA.

Pemarp HecnoxHbIE 3a/1a4l Ha U3MEPEHHUE T'eOMETPUUYECKUX BEIMYUH B MPAKTHUYECKHUX
CUTyalusx (MpH HEOOXOAUMOCTH C BU3YaJIbHOU OMOPOH).

6 KVIIACC
Yucna u evluucnenusn

OpueHTHpOBaTbCSd B TMOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM ypOBHE TEPMHHAMH,
CBS3aHHBIMHU C Pa3IMYHBIMU BUJAMM YHUCEJ U CIOCOOAMM MX 3aIllMCH, MEPEeXOAUTh (ECIH 3TO
BO3MO>KHO) OT OJJHOU (hOpMBI 3aIIUCH YUCIIA K IPYTOM.

CpaBHMBaTh M YHOPSI0YMBATh IIEJIbIe YMCIA, OOBIKHOBEHHbIE U JAECATHUYHBIE ApoOH,
CPaBHUBATh YMCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoimmonHaTe apudmernyeckue JeHCTBUA C HATypajbHBIMM UM LEJNBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMU, MOJOKHUTEIHHBIMU U OTPULIATEILHBIMU YHCIIAMHU.

BpluucnaTe 3HAYEHHsS YUCIIOBBIX BBIPAKEHUW, BBIIOJIHATh NPUKUAKY M OLEHKY
pe3ynbTarta BBIYUCICHUN; BBINOJHATH IMPEOOPa3OBaHUSA YHMCIOBBIX BBIPAKEHUH HAa OCHOBE
CBOMCTB apu(hMETHUECKUX JIEHCTBHII.

CoOTHOCUTH TOYKY Ha KOOpPJAMHATHOM NPSMON C COOTBETCTBYIOLIMM €M YHUCIOM U
n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHOM MPSAMOMN, HAXOUTh MOIYJIb YUCIIA.

CoOTHOCUTH TOUKH B PSMOYTOJIBHOM CUCTEME KOOPANHAT C KOOPIANHATAMH 3TOM TOUKH.

OKpyrasTh 1enble Yhcaa U JAeCATHUHbIE Jpolu (1o oOpasily), HaXOJUTh MPHOIMKEHHS
YHCEJL.
Yucnosvie u OyKeeHHbIE GbIPAIICCHUSA

OpueHTHpOBaTbCd B MOHATHSX M ONEpPUpOBaTh Ha 0a30BOM ypOBHE TEPMHHAMH,
CBSI3aHHBIMU C 3aIIMChIO CTENIEHH YHCIIa, HAXOIUTh KBaJpaT U KyO 4YucIia, BEIYUCIATh 3HAYCHUS
IIPOCTEUIINX YHCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU.



ITonp30BaThbes NMpHU3HAKAMU JEIUMOCTH (IIPU HEOOXOJUMOCTH C ONOPOM Ha aJrOPUTM
IIpaBUJIa), pacKiablBaTh HATYPAJIbHBIE YKCIIA HA IPOCThIE MHOKUTEIH.

Tonvzoeamuvca macumabom, COCTaBIATH IPONOPLIUH U OTHOLIEHHUS.

Hcnonb3oBare OyKkBbI Ui 00O3HAueHHWs] 4YHCET TPH 3aluCH  MaTEeMaTUYECKHX
BBIPQKEHUH, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHH, OCYLIECTBISII HEOOXOAUMBIE
IOJICTAHOBKH U ITpeoOpa3oBaHus (C OMOPOH Ha aJrOpUTM y4eOHbIX ACHCTBUI).

HaxoauTts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswvix 3aoau
Pemate MHOromaroBble TEKCTOBBIE 3a/la4d apU(PMETUYECKHM CIIOCOOOM C OMOpoil Ha
BOIIPOCHBIN IIJIaH.
Pemarp npocreillive 3amau, CBA3aHHBIE C OTHOLIEHUEM, IIPONOPLUOHAIBLHOCTBHIO
BEJIMYMH, IPOIIEHTAMH; peIIaTh TPU OCHOBHBIC 33/1a41 Ha IPOOU U MPOLIEHTHI.
Pemarp 3ajmaum, cojepraiipe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBL: CKOPOCTD,
BpeMs, PAacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTbH; MPOU3BOJAUTEIBHOCTh, BpeMs, 00BEMa
pa®oThl, HUCHONb3ysd apupMETHUECKHUEe JEeHCTBUSA, OLEHKY, MNPUKUAKY; IOJIb30BATHCS
€IMHULIAMU U3MEPEHMS COOTBETCTBYIOLINX BEJIUYHH.
CoctaBisiaTh OYKBEHHBIE BBIPaKEHUSI 110 YCIIOBHIO 3a/1a4M [10CJI€ COBMECTHOI'O aHAJIN3a.
W3Bnekarb mHpOpMalMIo, MPEACTABICHHYI0 B TaONMIaX, HA JUHEHHOMN, cTOI04YaTOoM
WIM KPYroBoW Juarpammax, HMHTEpIpPETUPOBATH IPEACTABICHHBbIE aHHBIE; MCIIOIb30BaTh
JTaHHbIE TIPU PELLIEHUH 33/1a4.
[IpencraBnsaTs nHGOPMAIHMIO C TOMOIIBIO TAOIHIL, TUHEHHON U CTOJIOYATON AUArPaMM.
Haznaounaa ceomempusn

[IpuBoauTE IpUMEpPHl OOBEKTOB OKPYXAIOIIEro MHpa, UMEIOIIUX (OpMy HM3YUEHHBIX
IF€OMETPUYECKUX IJIOCKUX U IPOCTPAHCTBEHHBIX (DUTYp, MPUMEpPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300paxaTh C MOMOILBIO LMPKYJS, JUHEHKH, TPAHCIOPTUpPA HAa HEIMHOBAaHHON U
KJieT4aToi Oymare U3yueHHbIE IUIOCKME TIeoMeTpuueckue GUrypsl U KOH(QUIypaluu,
CUMMETpPUYHbBIE QUTYPBHI.

Nwmets npesicTaBieHne 0 TEOMETPUUYECKUX MOHATUSAX: PAaBEHCTBO (UTYpP, CHMMETPHS, OCh
CUMMETPUH, LIEHTP CUMMETPHHU.

HaxonuTe BEIWYMHBI YIJIOB M3MEPEHUEM C IMOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3alaHHOM  BEJIMYMHBI, IIOJIb30BaTbCsl IPU PEIIEHWHM 3aJad4 TPaJyCHOM MEpOH  yIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIM U TYIION YIJIBL.

BeluncnaTe UIMHY JIOMaHOW, NMEPUMETP MHOIOYTOJIBHHMKA, MOJIb30BaThCS E€IMHHUIIAMU
W3MEPEHUS IJIMHBI, BBIPAXXKATh OJHU €AMHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApyTHe.

Haxoauts, ucnonb3yst 4epTEéKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY JBYMS TOUKAMH,
OT TOYKH JI0 MPSIMOM, JUIMHY IyTH Ha KBaJIpaTHON CETKeE.

Boruncnate miuomaab (GUryp, COCTaBIEHHBIX M3 MPSMOYTOJbHUKOB, HCIOJB30BaTh
pa3bueHue Ha NPSIMOYTOJBHHUKM, Ha paBHbIE (DUTYpPBHI, JOCTpAaUBaHHE 10 MPSIMOYTOJIbHUKA;
II0JIb30BATbCS OCHOBHBIMU €IMHULAMU M3MEPEHHUs IUIOIIAAU; BBIpaXKaTb OJHU EIUHUIIBI
U3MEpEeHusl IUIOAAM 4Yepe3 JApyrue (Ipu HEoOXOIMMOCTH C OHNOpPOM Ha CIPaBOYHYIO
UH(OPMAILIHIO).

Pacnio3znaBaTh Ha MOJIENSIX M M300paKEHUSAX MUPAMUY, KOHYC, IUIUH/P, UCIOJIb30BaTh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkaTs Ha KIeT4aTON Oymare mpsMOYTOJIbHBIN MapajuieIenuIIe].

Boruncnsate 00bEM IpSIMOYTOJIBHOTO NapajuieNenuneaa, Kyoa, noib30BaTbCcsi OCHOBHBIMU



eIMHUIIAMH H3MepeHHsi 00bEMaA; BBIpAXKaTh OJHU CIMHHIIBI H3MEepeHHs 00béMa yepes3 npyrue (¢
OTOPOY Ha CIPABOYHYIO HHPOPMAITHUIO).

Pemarp HecnoxHBIC 337a4M HA HAXO0XKICHUE TEOMETPUICCKUX BEIHYUH B MPAKTUICCKUX
CUTyanusx (Mpy HEOOXOAUMOCTH C BU3YaJIbHOU OMOPOiA).

IJIAHUPYEMBIE TIPEJMETHBIE PE3YJbTATBI OCBOEHHMSI PABOYEM
IMPOI'PAMMBI KYPCA «AJITEBPA»
(10 TOAAM OBYYEHUS)

OcBoenne yueOHOro Kypca «Aunredbpa» Ha YpPOBHE OCHOBHOIO 00Iero oOpazoBaHUs
JIOJKHO 00eCeunBaTh JOCTH)KEHUE CIIETYIOIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KUIIACC
Yucna u eviuucnenus

BbImonHATe, coueTas ycTHblE M NUCbMEHHBbIE NPUEMBI, apudMeTHUecKue IeHCTBUA C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUH; MPUMEHSTh pa3zHOOOpasHblE CIIOCOOBI M
npuéMbl  BBIYMCIICHUS 3HAYCHMH JPOOHBIX BBIPAKEHHUM, COJEp)KAIlUX OOBIKHOBEHHbIE M
JECATUYHBIE JPOOH.

[epexoauTh OT OMHOM (POpPMBI 3amucH YHceN K APYrod (MpeoOpa3oBHIBATH JECCATUYHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO JpoOb). CpaBHUBATh U YIIOPSAI0YNBATH
paloOHalIbHbIE YNCIIA.

OxpyrisTh uncna.

BbINOMHATE NPUKKUIKY U OLICHKY PE3yJIbTaTa BBIYMCIECHUM, OLCHKY 3HAUYEHUHN YMCIIOBBIX
BBIPKEHUM.

BbInonHATE AEHCTBUS CO CTENEHSAMU C HaTypajJbHBIMHU IIOKa3zaTesIIMU (C ONOpPOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3I0kKEHHE Ha MHOYKUTENIN HATypaJIbHbIX YHCEI.

Pemare mpocrelinye npakTHUKO-OPUEHTHPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOIIEHHEM
BEJIMYMH, TPONOPIMOHATBHOCTBIO BEIWYMH, TPOLEHTaMH; WHTEPIPETUPOBATh PE3YJIbTaThl
pelieHus 3afad ¢ y4€TOM OIPAaHWYEHMH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpUBaeMBbIX
0OBEKTOB.

Anzebpauueckue gvipasicenus

OpueHTHpOBATLCS B MOHATHAX M ONEpPUpPOBaTh Ha 0a30BOM YPOBHE aire0pandeckoif
TEPMHUHOJIOTHEN U CUMBOJIMKOM.

HaxoauTs 3HaueHns OyKBEHHBIX BBIPAXKEHUIN IIPU 3aJIaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BoinonHATe peoOpa3oBaHus 1I€JI0T0 BBIPAXKEHNUS B MHOTOUJIEH MPUBEIEHUEM MOI00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXKEHME OJHOUWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
OpUMEHATh (OPMYJbl KBaJIpaTa CyMMbl M KBajJpara pa3sHOCTH (C OMOpOH Ha CIPaBOYHYIO
UH(OPMAILIHIO).

OcCyIIecTBIATh Pa3yIoKEHNE MHOTOWIEHOB HA MHOXXHUTEIM C IOMOIIBIO BBHIHECEHUS 3a
CKOOKHM OOIIero MHOXKUTEJSl, TPYIITUPOBKU ClIara€MbIX, MPUMEHEHUs1 (OpMyJ COKpaIEHHOTO
YMHOKEHUS (C OMOPOH Ha CITPABOYHYIO0 HH(POPMAIIHIO).

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB /IS pEUIeHHs] pa3iMyYHbIX 3a7ad  H3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.



Hcnons30BaTh CBOMCTBA CTEMEHEH ¢ HATYPaJIbHBIMH TIOKA3aTEIISIMU JIJIs1 TPpeoOpa3oBaHMs
BBIPQXXEHHH (C OMOPOI Ha CIIPaABOYHYIO HHPOPMAITHUIO).

Ypasnenus u nepasencmea

Pemrate nuHeElHBbIE YpaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHs IPaBWIA IEPEX0aa OT
UCXOJHOIO YpaBHEHUSI K PaBHOCWIBHOMY eMy. [IpoBepsTh, sBisS€TCA JM YHUCIO KOPHEM
YpaBHEHUS.

Nwmets npencrasienne o rpa@UyecKux METOAax MpU PELICHUH JTUHEHHBIX YpaBHEHUH U
UX CUCTEM.

[TonOupars mpuMepbl Hmap YUCEN, SBIAIOMIMXCS pPEUICHHEM JIMHEHHOTO YpaBHEHUS C
JIBYMsI [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMS
MEPEMEHHBIMH; TTOIB3YSICh TPAPUKOM, IPUBOIUTEH PUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMbl NByX JTUHEHWHBIX ypaBHEHUN C JIBYMSI NIEPEMEHHBIMH, B TOM YHUCIIE
rpadgudecku (C OrMopoii Ha aTOPUTM YUEOHBIX ACHCTBUN).

CocTtaBndars (Iociie COBMECTHOTO aHAIN3a) U pellaTh JUHEHHOE YpaBHEHUE UIIH CHCTEMY
JMHENUHBIX YPaBHEHUU MO YCIOBMIO 3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4yl OJIyYeHHBIH pe3yibTart.

Koopounamut u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAMHATHOH TMPSMOM TOYKH, COOTBETCTBYIOIIHE 33JaHHBIM
KOOpJMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaJlbl; 3allChIBaTh YHUCIOBBIE MPOMEXYTKH Ha
aNreOpanvdecKoM s3bIKE.

OTMeuyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3a/JlaHHBIM KOOPAMHATAM; CTPOUTH
rpaduxu nuHenHbIx pyHkiuid. Ctpouts rpaduk pynkuun y = kx + b.

OnuceiBaTh C MOMOUIBIO (PYHKIIM W3BECTHBIE 3aBHCUMOCTH MEXJIY BEITUYMHAMHU (I10
ITOPUTMY y4eOHBIX NEHCTBUI): CKOPOCTh, BPEMs, PACCTOSHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD;
MIPOU3BOUTENLHOCTD, BpeMsl, 00bEM PabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp rpaduueckuii cmocod MpeacTaBlIeHUs] U aHaIN3a UHPOpPMAILIUK;, U3BJIEKATh U
MHTEPIPETUPOBATh MHPOPMALINIO U3 TPapUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC
Yucna u eviuucnenus

Hcnonp30BaTh HaydanbHbIE NPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YUCEN IS
CpaBHEHMs, OKpYIJIEHHs M BBIYUCICHHH; M300pa)xkaTb AEUCTBUTEIbHBbIE YHMCIAa TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAaXOOUTh KBaJpaTHBIE
KOpPHM, UCHOJb3yS MpPU  HEOOXOAMMOCTH  KaJIbKYJSATOP;  BBINOJHATH  HpOcCTeiline
peoOpa3oBaHus BhIpAXKEHUI, COIepKAIUX KBaJApaTHbIE KOPHU, UCIIOJIB3YS CBOMCTBA KOPHEH.

Vcnonp30Barh 3amuck OOJBIIMX M MajbIX YUCENl ¢ MOMOIIBIO JECATUYHBIX Jpolelt u
creneHel uncina 10.

Anzeopauueckue evipasrcenus

[IpuMeHATh TMOHATHE CTENEHH C LENbIM I0Ka3aTelleM, BBINOIHATH MpeoOpa3oBaHUs
BBIPQXEHHM, COJIEpKallNX CTENEeHU C LEJbIM IoKa3aTesieM (C HCIOJb30BaHUEM CIIPaBOYHOM
uH(popMalun).

BbINOMHATE HECNIOKHBIE TOXKIECTBEHHbIE MPEOOPa30BaHUS PALlMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBWJI IEHCTBUI HaJl MHOTOUJIEHAMH U alredpandeckKuMu Ipo0sMu.



PackiagpiBaTh KBafpaTHBIN TPEXUICH HA MHOYKHATEIIH.

[TpumensaTs mnpeoOpa3oBaHUsl BBIPAKEHUN JUISI pPEUICHHs Pa3IMYHBIX 3a1ad M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOM MTPAKTUKU.

Ypasnenus u nepasencmea

Pemarp nuHelHBbIE, KBaJApaTHbIE YypaBHEHHS (C HCIOJb30BAHHEM CIPABOYHOMU
UH(pOpPMALMU) U PALMOHAIbHbBIE YPABHEHUS, CBOJAIINECS K HUM, CUCTEMbI JABYX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

IIpoBoauTh MpOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHI, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX MpeACTaBIECHUI (yCcTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
cucTeMa YpaBHEHUH PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U TIP.) C OIOPOM Ha alrOpUTM y4eOHBIX
JIEHCTBHM.

[Tepexoauts OT ciIOBeCHOH (GOPMYIMPOBKH 3ahaud K e€ anreOpandeckod MoAenu ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJTYy4YEHHBIN PE3yJIbTaT.

IIpuMeHsTh CBONCTBA YHCIOBBIX HEPABEHCTB JJI CPABHEHMUSI, OLICHKH; PeIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEepeMEHHOW M HX CHCTeMbl; JaBaTh TIpadUUYECcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu
OmnepupoBarb Ha 0a30BOM ypoBHE (YHKIIMOHAJIBHBIC TMOHATHA M S3BIK (TEPMHUHBI,
CHMBOJIMYECKHE 0003HAUCHUs); ONMPEACISATh 3HAYeHHWE (YHKIMU 1O 3HAYECHUIO apryMEHTa;

OTIpEeNIeNIATh CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

. K
Crpouts rpaQuku d1eMeHTapHBIX QYHKUMHA Buaa, y = x%, y = x>, y =+/x , y= ot

OIUCHIBATh CBOMCTBa 4YHMCIOBOM (yHKumu mo e€ rpaduky (Ipm HEOOXOAMMOCTH C
HaIpaBJIAIOIIEH TOMOIIBIO).

9 KJIACC
Yucna u evluucnenusn

CpaBHUBaTh U YIOPAOYNBATE PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YU CIIA.

BbImonHATE apudmeTndeckue eiCcTBUS ¢ PallMOHANBHBIMU YMCIIaMH, COYeTast YCTHBIE U
MACBMEHHBIE TPUEMBI, BBITTOIHATH BEIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMU.

Haxonuth 3HaueHUs CTENEHEN C LEIbIMU IIOKA3aTeIIAIMU U KOPHEH; BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OxpyrisiTh AEUCTBUTEIbHBIE YHCIIA, BBIIOJIHATH MPUKUIKY pE3yJbTaTa BBIYUCIECHUH,
OILICHKY YMCJIOBBIX BBIPAXKCHUM.

Ypaeénenus u nepasencmea

Pemars smHElHBIE W KBaJIpaTHbIC YPaBHEHUS, YPABHECHMs, CBOAAILIMECS K HUM,
npocTeiire IpoOHO-paALMOHAIBHBIE YPAaBHEHUSL.

Pemrate npocreiiuye CUCTEMBbI IBYX JIMHEWHBIX YPAaBHEHUH C ABYMsS NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OHO YPAaBHEHUE HE SIBJIAETCS JTUHEUHBIM (110 BU3YyaIbHON
orope).

Pemarp mnpocTeiiline TEKCTOBBIE 3aJadyd alreOpanvyeckuM CrocoOOM C IOMOIIbIO
COCTABJICHUS YPABHEHMS WIIM CUCTEMBI JBYX YPABHEHUN C ABYMS IEPEMEHHBIMM.

[IpoBoNTH IpOCTENIINE NCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YypaBHEHHUE WIIU
cucTeMa ypaBHEHUH peleHusi, €ClIi UMEET, TO CKOJIBbKO, U Ip.).



Pemrate nmHeiiHBIE HEpaBEHCTBA, KBaJpaTHhIE HEPAaBEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCBHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarp cucTeMBbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINC
KBaJIpAaTHOE HEPABEHCTBO; M300pakaTh PEIICHHE CUCTEMbl HEPABCHCTB HA YHCIOBOW MPSIMOM,
3aMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PEUICHUHU Pa3IMYHBIX 33]1a4.

Dyukyuu

Pacrnio3HaBath (h)yHKIIMM M3Y4YE€HHBIX BUIOB. [10Ka3bIBaTh CXEMATHYECKH PACIIONOKECHUE

Ha KOOPJMHATHOMN IJIOCKOCTH IpaduKoB GpyHKUMIA BUaa: y = kx, y = kx + b, y = ax*> + bx +c, y =

k N . .
¥y =xy= ~ B 3aBHCUMOCTH OT 3HaYCHUH K02(pPUILIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300paXkaTh CXEMaTHYECKU TpaUKH KBAJAPATUYHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA 1O UX TpadrKaMm.

Pacnio3HaBaTh  KBaJipaTW4YHYI (QYHKIUIO TIO0 (QOpMyse, TNPUBOIUTH PUMEPHI
KBaJ[PaTUYHBIX QYHKIUH U3 pealbHON JKU3HU, PU3UKHU, TCOMETPHUH.

Apupmemuueckan u ceomempuyeckan npozpeccuu

Pacrio3naBath apu()METHIECKYIO U TEOMETPHUYECKYIO0 TIPOTPECCUH TIPH Pa3HBIX CITOCOOax
3aJIaHMsL.

BBITIONHATE BBIYHMCICHUS C WCIOJB30BaHUEM (OpMys n-ro dieHa apuMeTHdecKor u
TCOMETPUYCCKOM TPOTPECCHii, CyMMBbl TEPBBIX 7 WICHOB (C ONOPOHM Ha CHPaBOYHYIO
nHpopMaIu).

Pemrate 3amaun, cBsA3aHHBIC C YMCIOBBIMH MOCIICIOBATECIBHOCTSIMH, B TOM YHCIIC 3a/1a41
U3 peaTbHOM KHU3HHU (C UCIIOJIH30BAaHHEM KAIBKYIISITOPA, IIM(PPOBBIX TEXHOJIOTHIA).

IINIAHUPYEMBIE TIPEJMETHBIE PE3VJBTATBI OCBOEHUSI PABOYEN
IMPOT'PAMMBI KYPCA «TEOMETPUSI»
(ITO TOAAM OBYYEHUS)

OcBoenune yueOHOTO Kypca «['eomerpus» Ha ypoBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUS
JOJKHO 00ecreunBaTh JOCTHIKEHUE CIEAYIONUX MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:

7 KUIIACC

Pacnio3HaBaTh M3ydeHHBIE TeOMeTpUYecKHe (UIyphl, ONpPENeNsiTh HUX B3aUMHOE
pacrnojio’keHue, u300pakaTb T€OMETpUYEecKHe (UTYpHI; BBINOIHATH YEPTEKU [0 YCIOBUIO
3anaun. V3MepsATh JIMHEWHBbIE W YIJIOBbIE BEIMYMHBI. PemaTth 3a7aud Ha BBIYMCIICHHUE IJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

JlenaTtpe rpyOyI0 OLICHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHOM JKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

CTpouTh 4epTeKu K reOMETPUYECKUM 3ajjauaM (C MCIIOJIb30BAaHHUEM CMBICIIOBOW OIOPHI:
HaBO/IAIIIKE BOIIPOCH! /MU aJiTOpUTMa YUeOHbBIX ACHCTBUI).

Ilonp30BaTbcd TNpU3HAKAMU paBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 33/1a4.

[IpoBoANTH TOKa3aTEIbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbes TpHU3HAKaAMH pPaBEHCTBA MNPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MeJMaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYTOJBHOTO TpPEYTroJbHUKA, B pPELICHUU
FeOMETPUUYECKUX 3a4a4 (C HCIOIb30BAaHUEM 3pUTENBbHON HAIVIAIHOCTH W/WiIKM BepOanbHOU
OIIOPBI).



OmnpenensaTs napasieNIbHOCTh NPSAMBIX C MOMOILBIO YIVIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpeneisaTh NapayuieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTOM IPSIMOM.

Pemate 3a1aun Ha KieT4aToi Oymare.

[TpoBOIUTH BBIYMCICHHS M HAXOJUTh YHUCIOBBIE M OYKBEHHBIC 3HAYCHUS YIJOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBl YIVIOB  TPEYTOJbHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUEHUU JABYX IapauleibHbIX
IpsIMBIX CeKylIel. PemaTes npakTnyeckue 3a1a4u Ha HAXOKICHHUE YITIOB.

HmeTp nipeacTaBiieHNE O MOHATHE FEOMETPUYECKOIO MECTA TOYEK.

@opMyIMpOBATH ONPEIECICHUS OKPYKHOCTH M KpyTra, XOpJbl U JIUAMETPa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUHU 3aa4.

OpueHTHpOBaTbCA B MOHATHUAX: ONMCAHHAs OKOJO TPEYTOJIbHMKA OKPYKHOCTb, LIEHTP
ONHKCAaHHOH OKpyx)HOCTHU. OniepupoBaTh Ha 6a30BOM ypOBHE (paKTaMH O TOM, YTO OUCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA [IEPECEKAOTCS B OJHOM TOUKE, U O TOM, YTO CEPEIMHHBIC IEPIICHAUKYJIISAPbI
K CTOpPOHAM TPEYTIOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

OpueHTHpOBATECS B MOHATUAX M ONEpUpOBaTh Ha 0a30BOM YypOBHE: KacaTelbHas K
OKPYXHOCTH, TeOpEMa O NEPIEHIUKYJIIPHOCTU KacaTeIbHOW U paguyca, IPOBEIEHHOIO K TOUKE
KACaHMs.

HNmets npencraBiieHHE O MPOCTEHIIMX T'€OMETPUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € TIOMOILBIO LIUPKYJIS U TUHEHKH.

8 KUIACC

Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, MOJIb30BAThCA HX
CBOICTBaMH MPU PEUICHUH T€OMETPUUECKHX 3a71au.

OpueHTHpOBaTbCS B TMOHSATUU — TOYKH MEpPECEUYCeHUs MEeIUaH TPEyrojibHUKa (LEHTpa
Macc) B peIlIeHUH 3a/au.

Bitamers noHsATHEM CpeHEN JIMHUM TPEYTOJIBHUKA U TPANlCIMH, IPUMEHATh UX CBOWCTBA
IIPU pelIeHUH MPOCTEUIINX FeOMETpUUECKUX 3a1ad. MimeTs npencrasienue o reopeme Paneca u
TCOPEMEC O NPONMOPHUOHAIBHBIX OTPE3KaX, MPUMCHATL UX JJI PCIICHUA MPAKTUYCCKUX 3ajayd (C
OTIOPOI Ha 3pUTEIBHYIO HATISAHOCTB).

[IpuMeHsT  OpU3HAKU  MOAOOMS  TPEYrOJIbHUKOB B  PEUICHUHM  HECIIOKHBIX
FEOMETPUUYECKUX 3a7ad.

ITonp3oBatbes Teopemoil [ludaropa ans pemieHuss TeOMETPUYECKHX M MPAKTUYECKHX
3azad.

Brnagers moHATHAMM CHHycCa, KOCMHYCa M TaHI€HCa OCTPOro yria IpsIMOYTOJIBHOTO
TPEYTOJIbHUKA. ITonmp30BaThCcs PTHMH TOHSITHAMH AJid pCIICHHA IMPAKTHYCCKUX 3aJad (HpI/I
HEOOXOAMMOCTH C OTIOPOI Ha aJITOPUTM TMPABUIIA).

Bbruucnare (pa3nuuyHbIME  criocob6aMu) (C OMOpPOM Ha CHpPAaBOYHYIO HH(OPMAIUIO)
IUIOINAAb TPEYTrOoJIbHUKAa U IUIOLIAJAM MHOTOYTOJBHBIX (QUryp (MOJIB3YSCh, I'/ie HEOOXOIUMO,
KambKyJISITOpOoM). [IpuMeHsITh MOTyYeHHbIE YMEHHUS B TPAKTUYECKHX 33a9ax.

Brnagers MOHATHSAMM BIMCAaHHOTO M LEHTPAJIbHOIO YIja, MCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaxX, yIJax MEXIy XOopJaMH (CeKyIIMMH) U YIJie MeXAy KacaTelbHOW U XOpAoi
IIPU PEIICHNU TPOCTENIINX TeOMETPHUUECKHX 3aj1au.

BJ'I&I[GTI) IIOHATHUEM OIIMCAHHOI'O ‘-IeTI)IpéXYFOJ'H)HI/IKa, IMPUMCHATH CBOMCTBA ONHMCAHHOTO
YETBIPEXYTOJIBHUKA ITPU PEIIEHNUHN MTPOCTEUIINX 3a1a4.



IIpuMeHATH MoJTyuyeHHBbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE MOJEIH JIs
3aJa4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYHUCICHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'/I€ HEOOX0UMO, KaJIbKYJIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IIOMOIIbIO
pasIMyHbIe  BJEMEHThl  MPSIMOYTOJbHOIO  TPEYrojJbHUKA  («pelIeHHe  MPSIMOYIOJIbHBIX
TPEYToJIbHUKOB»). Haxoauts (C MOMOLIbIO KaNbKYJISATOpA) AJIMHBI M YIJIbl I HETaOIMYHbBIX
3HAYCHUH.

[Tonmp30oBaTbecss  QopMysnaMud  TPHUBEACHUS HM  OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JIJISl HAaXOXIEHMSI COOTHOLIEHUM MEXJy TPUTOHOMETPUYECKMMHU BEJIMYMHAMHU (C
OTIOPOIi Ha CTIPaBOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXO0X/IECHUS PA3JINYHBIX JIEMEHTOB
TPEYToJIbHUKA («pELICHHE TPEYroJIbHUKOBY), IPUMEHATh MX IPHU pEIIeHUH NpOoCTeHIInX
reOMEeTPUUECKUX 3a]1au.

Bnaners nmosATHMsAMH mpeoOpa3oBaHUs 11000Us, COOTBETCTBEHHBIX 3JIEMEHTOB
noao6HbIx uryp. Ilonb3oBarbcsi cBOMCTBaMHM TMOJO00MST MHPOU3BOJBHBIX (UTYp, yMETh
BBIYUCIIAT JUTMHBI U HAXOAUTH YIIIBI Y MOAOOHBIX GUTyp (10 aNropuTMy y4eOHBIX ACHCTBH).
[IpumeHsTh CcBOIiCTBa MMOAOOMS B NPAKTHUECKUX 3aJadax. YMETb MPHUBOJIUTH INPUMEPHI
NOJOOHBIX (PUTYD B OKpY’KAIOLIEM MUpE.

[Tonb3oBaTbesa TeopemMamu (IO BHU3YalbHOM OIOpPE) O MPOU3BEACHUM OTPE3KOB XOPI, O
IPOM3BEACHUH OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpaMH, IOHMMAaThb MX TEOMETPUYECKMH U (U3NYECKUN CMBICI,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKUX M (u3ndeckux 3ajad. IIpuMeHsTH CKansgpHoe
IPOM3BEACHUE BEKTOPOB JIJIs1 HAX0XKIEHUS JUIMH U YTJIOB.

ITonp30BaTbcs METOAOM KOOPJMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PpEIHICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers NOHATHUSAMYU NMPaBUIBHOIO MHOTOYTOJIBHHKA, JJIUHBI OKPY’KHOCTH, JJIMHBI TYTH
OKpPY>KHOCTU M paJMaHHOM Mephl YIJIa, YMETh BBIUMCIATH IUJIOLIAAb Kpyra U ero yacte (c
OMopol Ha CHpaBo4HyI HH(popmanuio). [IpUMeHATh MoydeHHbIE YMEHUS B IPAKTHUYECKHUX
3aayax.

HaxonuTh ocu (WM LEHTPBI) CUMMETPUU (QUTYp, MPUMEHSATh JABMKEHHS IUIOCKOCTH B
IIPOCTEHIINX CITydasx.

[IpuMeHsITh MONMyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MATEMAaTUYECKUE MOJEIHN IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAMTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUYECKUX (PYHKUUH (TMOIB3YSICh, /1€ HEOOX0UMO, KAJIBKYJISTOPOM).

MJIAHUPYEMBIE TIPEIMETHBIE PE3VJBTATHI OCBOEHHSI PABOYEM
MMPOTPAMMBI KYPCA «BEPOSITHOCTh M CTATHUCTHKA (II0 TOJAM
OBYYEHMS)

HpC,Z[MeTHLIe PE3yJIbTaTbl OCBOCHUA KypCa ((BepOHTHOCTB 1 CTaTUCTHUKA» B 7—9 Kjraccax
XAPaAKTCPUIYIOTCA CICAYIOIIUMU YMCHUSAMU.

7 KUIIACC
Uutate wHGOpMAINIO, TIPEICTABICHHYIO B TaOJWIlAX, HAa AUarpaMMax; MPEeACTaBISIThH
JIAaHHBIE B BUJIE TAOJHUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE) IO



MaccHBaM 3Ha4eHUH (C UCTIOIb30BaHUEM 3PUTEIHLHON HATJISTHOCTH W/ WA BEpOATHHOM OIOPHI).

OnuceiBaTh W HWHTEPIPETUPOBATH pPEATbHBIC YHCIOBBIC JAHHBIC, IMPEICTABICHHBIC B
Tab/IMIax, Ha AUarpaMMax, rpadukax.

OpueHTHPOBAaTbCS B TOHSATUSX M ONEPUPOBATH MMHU Ha 0a30BOM YpOBHE: CpelIHEe
apudmeTnyeckoe, MeraHa, HanOOJIbIIee U HAMMEHbIIIEE 3HAYCHHUS, Pa3Max.

Nwmets mpencraBieHue O cilydyailHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3NYecKuX
BEJIMYMH, AaHTPONOMETPUYECKUX JaHHBIX; HWMETh NPEJICTaBICHHE O CTAaTUCTHUYECKON
YCTOHYHBOCTH.

8 KJIACC

W3Bnekath ¥ npeoOpa3oBbIBaTh HMH(OPMAIMIO, TMPEACTABICHHYIO B BUAE TaOJHII,
IyarpaMmm, rpauKkoB; IPEACTaBIATh JaHHbIE B BUAE TaOJHII, AUarpamMm, TpaduKoB.

OnwuceiBaTh MOCJIE COBMECTHOI'O aHANM3a JAHHBIE C TOMOINBIO CTATHCTUYECKUX
IoKa3aTesel: CpelHUX 3HAYeHUH M Mep pacceuBaHus (pa3Max, JUCHEpPCHs M CTaHIapTHOE
OTKJIOHCHHE).

HaxonuTh 4acTOTBl YHCIIOBBIX 3HAYEHMH M YacTOTHI COOBITMH, B TOM 4YHCIE IO
pe3yabTaTaM W3MEpPEeHUH W HaOMIOJEeHUN (C MCIOIb30BAHUEM 3PUTEIbHON HArsHOCTU W/WIH
BepOaIbHOU OTIOPHI).

HaxonuTe BEpOATHOCTHM CIy4YalHBIX COOBITHI B OIBITaX, 3Has BEPOATHOCTH
DIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXKHBIMH 3JEMEHTapHBIMHU
COOBITUSAMH (C MCTIOIB30BAHUEM 3PUTEIBHON HATIISITHOCTH H/HITH BEpOaIbHOM OMOPHI).

Hwmers npezacraBieHune o rpaduyeckux MOJENAX: AEPEBO CIy4alHOIo 3KCHEpUMEHTa,
JarpaMMmsl Diiiepa, yMciaoBas npsmasi.

OnepupoBaTh NOHATHAMU Ha 6a30BOM ypOBHE: MHOXKECTBO, MIOJAMHOXKECTBO; BBIIIOJIHSATD
olepalyu HaJ MHOXXECTBAMU: OOBEAMHEHHE, IIepecedyeHue, JOMOJIHEHUE; IepPeUUcsiTh
3JIEMEHTHI MHOXKECTB; IPUMEHATh CBOWCTBA MHOKECTB (C MCIIOJIb30BaHUEM BU3yalIbHON OIOPHI).

Wwmets nipencraBieHne o rpauyeckoM MpeICTaBICHNE MHOXKECTB M CBSI3e MEXKly HUMHU
JUTSL ONTUCAHUS TIPOLIECCOB M SIBJICHWH, B TOM YHCJIE TPU PEIICHHH 3334 U3 JPYTHX YYeOHBIX
NPEIMETOB U KYPCOB.

9 KUIACC

W3pnekaTb © mpeoOpa3oBbIBaTh HH(POPMALUIO, MPEACTABIEHHYIO B Pa3IHYHBIX
UCTOYHMKAX B BHJE TaOJHUL, JuarpamMM, IpaHKoB; INPeJICTaBIATh JaHHbIE B BUAE TaOJMIL,
JarpaMmm, rpa@ukoB.

Pemarp mnpocteiliive 3amauyu OpraHU30BaHHBIM I1€peOOPOM BAapUAHTOB, a TaKXKe C
MCIIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METOJOB.

Nwmets mpexacraBneHne 00 onucaTeNbHBIX XapaKTEPUCTHUKAX IS MAaCCUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUS U MEPBI PACCEUBAHU.

HaxonuTh 4YacTOThl 3HAY€HUH M YacTOThl COOBITUS, B TOM YHCIE TIOJb3YACh
pe3yJbTaTaMH TPOBEAEHHBIX HW3MEpeHU M HalmrogeHuil (¢ omopoil Ha CIPaBOYHYIO
UH(OPMAILIHIO).

HaxonuTh BepOSTHOCTH CiIydallHBIX COOBITHI B M3yYEHHBIX OMNBITaX, B TOM YHUCIIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSIX UCIBITAHUN IO TMEPBOTO
ycrnexa, B Cepusax UCIbITaHUN bepHyu.

HNmeTts nipeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACPEICICHUN BEPOSTHOCTEM.



HNmeTh MpeaACTaBICHHUE O 3aKOHEC OOJIBIIINX YHCEN KaK O IMPOSABJICHUH 3aKOHOMECPHOCTHU B

CJlydaifHON M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YHCET B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE INTAHUPOBAHMUE

5 KIACC MATEMATHUKA

Ne HaumenoBanue pasaenoB u TeMm | KosmvecTBo 4yacoB JJIeKTPOHHbIE

n/n | mporpaMmbl (uudposrbie)

BCEro | KOHTPO | NPAKTHY | ggpa3oBaTejibHbIE
pador | paGoThbI
bl

Paznen 1. Harasignasi reomerpusi. JInHnu Ha J10cKOCTH

1.1. | Touka, mnpsmas, OTpPE30OK, JIyd. 5 0 0 uchi.ru
JlomaHasl. N3mepenue JUTUHBI resh.edu.ru
OTpe3Ka, METPUYECKUE EIUHUIIBI
JUTUHBI

1.2. | Oxpyx)HOCTb U Kpyr. [Ipakmuyeckas 2 0 1 uchi.ru
paboma «llocmpoenue ysopa u3 resh.edu.ru
OKPYHCHOCIEL)

1.3. | Yron. Ilpsimoi, ocCTpblii, Tymod Hu 5 0 1 uchi.ru
pa3BepHyThIii  yrubel.  W3mepenue resh.edu.ru
YIJIOB. [TpakTrueckas pabota
«ITocTpoenue yrion»

Nroro no pazgeny: 12 0 2

Pa3nes 2. HarypauabHblie unciaa. JleiicTBHsSI ¢ HATYPAIbHBIMH YHCIAMH

2.1. | Hecaruunas cucremMa 3 0 0 uchi.ru
cuucnenus. HatypaneHoe — ymcIo. resh.edu.ru
Psan natypanbnbix uncen. Yucino 0

2.2. | HarypanbHble qucIa Ha 5 1 0 uchi.ru
KOOpJIUHATHOU MIPSIMOH. resh.edu.ru
CpaBHeHue, OKpyTJIEeHUE
HATYPaJIbHBIX YHCEI

2.3. | Apudpmernyeckue  ACUCTBUS  C 8 0 0 uchi.ru
HaTypalbHBIMU YU CIIaMU. resh.edu.ru
CBoiicTBa HyNsl NpH CIOXKEHUU WU
YMHOXCHUHU, CBOWCTBA €IMHMUIIBI
OpU  YMHOXKEHHH. Pemenue
TEKCTOBBIX 3a71a

2.4. | Crenens c HaTypaJbHbIM 3 1 0 uchi.ru
nokasaresneM. PemieHne TeKCTOBBIX resh.edu.ru

3aaaq



https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

2.5. | IlepemecturensHoe u 10 1 0 uchi.ru
coYeTaTeIbHOE CBOMCTBA CI0KEHHUS resh.edu.ru
W YMHOXEHUS, pacnpeoeiumeibHoe
C60UCMEBO VMHOMCEHUS
OMHOCUMENbHO CILOJICEHUSL.
Pemenune TeKCTOBBIX 3aa4

2.6. | Jenumenu u Kpamuvle yucia, 10 0 0 uchi.ru
pasnodicerue uucna Ha resh.edu.ru
MHOIICUMEIU. ITpocTteie u
COCTaBHEBIE YHcCIIa. Ipusnaxu
oemumocmu Ha 2, 5, 10, 3, 9.
Henenue ¢ ocrarkoMm. Peiienue
TEKCTOBBIX 3a/1a4

2.7. | YucnoBble BBIPAXEHHUS; IOPSIOK 4 1 0 uchi.ru
neiictBuii. Pemenne TEKCTOBBIX resh.edu.ru
3a1a4

Uroro no pazgeny: 43 4 0

Pasnen 3. O0bIKHOBeHHBIE 1POOH

3.1. | dpoOs. [IpaBunbHBIE U 8 0 0 uchi.ru
HernpaBWibHbIe JpoOu. OCHOBHOE resh.edu.ru
CBOKMCTBO ApoOH

3.2. | CpaBHenue apobeit 8 1 0 uchi.ru

resh.edu.ru

3.3. | Ciuoxeunue H BLIYUTAHHE 10 0 0 uchi.ru
OOBIKHOBEHHBIX Ipobeii. resh.edu.ru
Cwmemannass  1poOb.  Pemenue
TEKCTOBBIX 3a/1ay, COJEpKalluX
npobu

3.4. | YMHOXeHHE u JNeJIeHne 10 0 0 uchi.ru
OOBIKHOBEHHBIX Jp0o0eil; B3auMHO- resh.edu.ru
oOpaTHbIe apo0u. Pemenue
TEKCTOBBIX 3aJ1a4y, COJEpIKalIuX
napobu

3.5. | OcHOBHBIE 3a/1a4u Ha APOOH 10 0 0 uchi.ru

resh.edu.ru

3.6. | [Ipumenenne OykB I 3allUCH 2 1 0 uchi.ru
MaTEeMaTHYECKUX BBIPOKEHUU U resh.edu.ru
NPEeJI0KEHU I

Hroro no pazneny: 48 2 0

Paspnen 4. Harasianasi reomerpusi. MHOroyroJibHUKH
4.1. | MHOTOyTrOJIbHUKH. 3 0 1 uchi.ru



https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/

YeThIp€XYyTrobHUK, resh.edu.ru
MPSIMOYTOJTHHHK,
kBazpart. [Ipaktuyeckas pabora
«ITocTpoeHue MpsSMOYroJILHUKA C
3aJlaHHBIMU CTOPOHAMHU Ha
HEJIMHOBAHHOM OyMmare»
4.2. | TpeyroabHUK 2 0 0 uchi.ru
resh.edu.ru
4.3. | IInomans u epUMeETP 5 0 0 uchi.ru
MPSIMOYTOJIbHUKA " resh.edu.ru
MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX
U3 TIPSIMOYTOJILHUKOB, CIUHUIIBI
IUTOIIAIH. [Tepumetp
MHOTOYTOJILHUKA
Uroro no pazgeny: 10 0 1
Paznea 5. lecaTnunbie apodu
5.1. | Jecaruunas 3anuck ApoOei. 5 0 0 uchi.ru
resh.edu.ru
5.2. | CpaBHeHHE JIECATUYHBIX JPOOCH. 6 1 0 uchi.ru
Oxpyenenue decimuunwvlx Opooei resh.edu.ru
5.3. | HevictBus c ECITUYHBIMU 27 1 0 uchi.ru
npoOsimu.  PemieHne  TEKCTOBBIX resh.edu.ru
3azad, CoJIeprKaIInx Ipoou.
OcHoBHbIE 337a4u Ha IpoOu
Hroro no pazgeny: 38 2 0

Pa3nes 6. Harnsannas reomerpus. Tesia u purypsl B npocTpancTse

6.1. | Mnozocpannuxu. Mzobpasxcenue 2 0 0 uchi.ru
MHOo202panHukos. Mooenu resh.edu.ru
NPOCMPAHCMBEHHBIX Mel

6.2. | Ilpamoyeonvuuiii napanienenuneo, 4 0 1 uchi.ru
ky6. Pazeépmiu kyba u resh.edu.ru
napannenrenuneoa. Ilpakmuueckas
paboma «Pazeépmra kybay

6.3. | O6vém  Kyba, NPAMOY20IbHO2O 3 0 0 uchi.ru
napanieienuneod resh.edu.ru

Uroro no pazgeny: 9 0 1

Pa3nen 7. IloBTopenue u 00061menune

7.1. | IloBTOpEeHUE OCHOBHBIX MOHSITHH U 10 1 0 uchi.ru

METOJIOB  Kypca 5  KIjacca, resh.edu.ru



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
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https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

000011IeHIe 3HAaHUH

Wroro no pazueny: 10 2 0

OBIIEE KOJIMYECTBO YACOB IIO 170 9 4

[TPOT'PAMME

6 KIIACC MATEMATHUKA

Ne HaumenoBanue pasigenoB u Tem | KosmuecTBo yacos DJIeKTPOHHBIE

n/n | mporpamMmbIl (ungposbie)

BCEro | KOHTPO | NPAKT | gfpa3oBaTe/bHbIE
JbHbIE | HYECKH | pecypcebl
padoTbl | e
pador

bl

Paznen 1. HatypanabHble yucia. JleiicTBusi ¢ HATYPaJabHBIMH YHCJIAMM

1.1. | Apudpmernueckue  aeHCTBUS  C 5 0 0 uchi.ru
MHOTO3HAYHBIMU  HaTypaJbHBIMU resh.edu.ru
YHCIIAMHU.

1.2. | YuciioBble BbIpaXEeHUs, MOPAIOK 5 0 0 uchi.ru
JEMCTBHUM, UCITOIL30BaHIE CKOOOK. resh.edu.ru

1.3. | OxpyryieHne HaTypaJIbHbIX YHCEI. 5 1 0 uchi.ru

resh.edu.ru

1.4. | Henurenu u KpaTHbIE 5 0 0 uchi.ru
Yyucia; HaAuboIbUWULL oowuil resh.edu.ru
denumens U HaumeHvbulee ooOuUjee
KpamHoe

1.5. | Paznoxenue qucna Ha 3 0 0 uchi.ru
MIPOCTHIE MHOKHUTEIIH. resh.edu.ru

1.6. | Henumocmo CYyMMbl u 2 0 0 uchi.ru
npouU38e0eHUsl. resh.edu.ru

1.7. | HeneHue ¢ OCTaTKOM. 2 0 0 uchi.ru

resh.edu.ru

1.8. | Pemenue TeKCTOBBIX 337124 3 1 0 uchi.ru

resh.edu.ru

Uroro no pazgeny 30 2 0

Pa3nea 2. Harnsanas reomerpus. IlpsivMblie Ha nu1ocKocTH

2.1. | Ilepnenouxynapmuvie npsmoie. 1 0 0 uchi.ru

resh.edu.ru

2.2. | llapannenvuvie npsmvie. 1 0 0 uchi.ru

resh.edu.ru



https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

2.3. | PaccrostHmE MEXTY JBYMSI 3 0 uchi.ru
TOYKAMH, OT TOYKH JO TPSIMOH, resh.edu.ru
JUIMHA ITyTU HA KBAaJPAaTHOM CETKe.

2.4. | Ilpumepsl IpsIMBIX B IPOCTPAHCTBE 2 0 uchi.ru

resh.edu.ru

Hroro no pazgeny 7 0

Paznen 3. Apoou

3.1. | O6bikHOBEHHasT ApoOb, OCHOBHOE | 3 0 uchi.ru
CBOMCTBO  JIpoOM,  COKpaIllCHHE resh.edu.ru
TIpoOeii.

3.2. | CpaBHeHHE U YIOPSIJAOYMBAHHE 3 0 uchi.ru
TIpoOeii. resh.edu.ru

3.3. | decsatuunbple 1poOU U METpUUECKas 3 0 uchi.ru
CUCTEMA MEP. resh.edu.ru

3.4. | Apudmerndeckue  ACHCTBUS  C 3 1 uchi.ru
OOBIKHOBCHHBIMH U JICCATHYHBIMU resh.edu.ru
JIPOOSIMH.

3.5. | OrHowieHue. 3 0 uchi.ru

resh.edu.ru

3.6. | Jlenenue B TaHHOM OTHOIICHHH. 3 0 uchi.ru

resh.edu.ru

3.7. | Macwma6b, nponiopiiusi. 3 0 uchi.ru

resh.edu.ru

3.8. | [lonsTHe mpoiieHTa. 3 0 uchi.ru

resh.edu.ru

3.9. | Beruucnenue MPOIICHTA oT 3 0 uchi.ru
BEJIMYMHBI M BEJIWYUHBI 1O ¢ resh.edu.ru
TIPOIICHTY.

3.10. | Pemmrenne TEKCTOBBIX 3ajad, CoO 3 1 uchi.ru
JepoKaIuX APOOH U MPOIEHTHI. resh.edu.ru

3.11. | IlpakTuueckas pabora | 2 0 uchi.ru
«OTHOIIEHNE JUIMHBI OKPYXHOCTHU resh.edu.ru
K €€ [uaMeTpy»

Hroro no pasgeny: 32 2

Paspnen 4. Harasignasi reomerpusi. Cummerpus

4.1. | Ocesas cummempusl. 1 0 uchi.ru

resh.edu.ru



https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
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https://uchi.ru/
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https://resh.edu.ru/
https://uchi.ru/
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https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

4.2. | Jenmpanvnas cummempusi. 1 0 0 uchi.ru
resh.edu.ru
4.3. | llocmpoenue CUMMEMPUUHBIX 2 0 0 uchi.ru
Queyp. resh.edu.ru
4.4, | llpakmuueckass paboma «Ocesas 1 0 1 uchi.ru
CUMMEmMPUsLY. resh.edu.ru
4.5. | Cummempus 6 npocmparncmee 1 0 0 uchi.ru
resh.edu.ru
Uroro no pazgeny: 6 0 1
Pasnea 5. Boipaikenust ¢ OykBamu
5.1. | [Ipumenenune OYKB I 3alHCH 1 0 0 uchi.ru
MaTeMaTUYeCKUX BBIPAKEHUM U resh.edu.ru
MPEIIOKEHUN.
5.2. | BykeenHvle 8bIPAINCEHUS u 2 0 0 uchi.ru
YuCn08ble NOOCMAHOBKU. resh.edu.ru
5.3. | bBykBenunnie pPaBEHCTBA, 2 0 0 uchi.ru
HAXO0X/IeHNE HEM3BECTHOTO KOMITOH resh.edu.ru
eHTa.
54. | ®opmysl 1 1 0 uchi.ru
resh.edu.ru
Hroro no pazgeny: 6 1 0
Pa3nen 6. Harnsinnas reomerpusi. ®urypol Ha IJI0CKOCTH
6.1. | UeTbIpEXYTOJIBHUK, IPUMEPBI 1 0 0 uchi.ru
YEeTBIPEXYTOJIbHUKOB. resh.edu.ru
6.2. | IIpaMOyrospHUK, KBaJpar: 1 0 0 uchi.ru
CBOICTBa CTOPOH, YTJIOB, resh.edu.ru
IyaroHaieH.
6.3. | 3mepenue yrinos. 2 0 0 uchi.ru
resh.edu.ru
6.4. | Buasl TpeyronbHHUKOB. 1 0 0 uchi.ru
resh.edu.ru
6.5. | [lepumeTp MHOTOYTOJIbHHKA. 2 0 0 uchi.ru
resh.edu.ru
6.6. | [lmomans Gurypsl. 2 0 0 uchi.ru
resh.edu.ru
6.7. | ®opmynbl nepuMeTpa W IUIOHIAAN 2 0 0 uchi.ru
MPSIMOYTOJIbHUKA. resh.edu.ru



https://uchi.ru/
https://resh.edu.ru/
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https://uchi.ru/
https://resh.edu.ru/

6.8. | IIpubnmxénnoe U3MEPECHHUE 2 1 0 uchi.ru
wiomaau Guryp. resh.edu.ru
6.9. | Ilpaxmuueckasn paboma «Ilnowaow 1 0 1 uchi.ru
Kpyeax resh.edu.ru
Uroro no pazgeny: 14 1 1
Paznen 7. [lonoxuTte/ibHbIE H OTPULIATEIbHBIE YHCJIA
7.1. | Llenbic uncna. 10 0 0 uchi.ru
resh.edu.ru
7.2. | Mooyne uucna, eeomempuueckas 4 0 0 uchi.ru
unmepnpemayust MOOYJis. resh.edu.ru
7.3. | Hucnoswvle npomedscymxu. 2 0 0 uchi.ru
resh.edu.ru
7.4. | IlonoxxuTenbHbIC U OTPULIATEIIbHBIC 2 0 0 uchi.ru
yHcla. resh.edu.ru
7.5. | CpaBHEHUE TMOJOXKUTEIBHBIX U 2 0 0 uchi.ru
OTPULIATENIbHBIX YHCET. resh.edu.ru
7.6. | Apudmernueckue  aeictBus ¢ | 15 0 0 uchi.ru
MOJIOKUTEITHbHBIMU u resh.edu.ru
OTPUIIATENIbHBIMH YUCIIAMHU.
7.7. | Pemienune TeKCTOBBIX 3a/1a4 5 1 0 uchi.ru
resh.edu.ru
Hroro nio pazgeny: 40 1 0
Pasnean 8. [lpeacraBienne TaHHBIX
8.1. | [IpsmoyromibHast cucrema 1 0 0 uchi.ru
KOOpJMHAT Ha TUIOCKOCTH. resh.edu.ru
8.2. | KoopanHaTel TOUKM Ha TUIOCKOCTH, 1 0 0 uchi.ru
abciucca u opJuHaTa. resh.edu.ru
8.3. | Cronbuarsie " KpYyTOBBIE 1 0 0 uchi.ru
JUarpamMmabl. resh.edu.ru
8.4. | IIpaktuueckas pabora 1 0 1 uchi.ru
«ITocTpoenue nuarpamm. resh.edu.ru
8.5. | Pemenue TekCcTOBBIX 3ajad, CoO 2 1 0 uchi.ru
JepoKaImux JIaHHEIE, resh.edu.ru
MpE/ICTAaBICHHbIE B TaOMUIaX U Ha
JUarpaMmmax
Hroro no pasgeny: 6 1 1
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Pasznen 9. Harasianasi reomerpusi. ®urypsl B IpOCTPaHCTBE

9.1. | IlpsamoyeonbHolti  napannenenuneo, 1 0 0 uchi.ru
KyO, npuzma, nupamuod, KOH)C, resh.edu.ru
YUnuHOp, wap u cgepa.

9.2. | H306pasicenue npocmpancmeeHHbix 2 0 0 uchi.ru
Queyp. resh.edu.ru

9.3. | Ilpumepoi pazeépmox 1 0 0 uchi.ru
MHO20ZDAHHUKOS, — YUAUHOpA U resh.edu.ru
KOHyca.

9.4. | Illpaxmuueckas paboma 1 0 1 uchi.ru
«Coz0aHue Mooenet resh.edu.ru
APOCMPAHCMBEHHBIX PUSYP».

9.5. | [louamue 0b6véma; eOUHUYbL 1 0 0 uchi.ru
usmepeHus 06véma. resh.edu.ru

9.6. | O6vém NPAMOY20/IbHO2O 3 0 0 uchi.ru
napasnnenenuneod, Kyoa, ¢ghopmyivl resh.edu.ru
00véma

Wroro no pazueny: 9 0 1

Paznen 10. [ToBTopenue, 00001eHue, cHCTEeMATH3ALMS

10.1. | IloBTOpeHre oCHOBHBIX MOHATUN U | 20 1 0 uchi.ru
METO0B KypcOB 5 u 6 resh.edu.ru
KJIaCCOB 00001IeHNE,

CUCTEMAaTH3alMsl 3HAaHUH

Wroro no pazueny: 20 1 0

OBIIEE KOJIMYECTBO YACOB IIO| 170 9 4

[TPO'PAMME

7 KIIACC AJITEBPA

Ne HaumenoBanue pasgenoB um teMm | KonudecrBo yacos DJICKTPOHHBIE

n/m | mporpamMmsl (uudpossbie)

BCEro | KOHT | NPAKTHY | ggpa3oBaTebHbIE
poJIb €CKue pecypcbl
Hble | paboThl
pador
bl

Pa3znea 1. Unciia u Beruncienus. PannonajbHbIe Yncia.

1.1. | IloHsATHE palliOHATBLHOTO YUCIIA 2 0 0 uchi.ru

resh.edu.ru

1.2. | Apudmernyeckue 1eHcTBUS C 4 0 0 uchi.ru



https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
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https://uchi.ru/
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https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/

paloHaIbHBIMU YHCIIAMHU. resh.edu.ru
1.3. | CpaBHeHue, ynopsi0UMBaHuE 2 0 0 uchi.ru
paloHaIbHBIX YUCEIL. resh.edu.ru
1.4. | Crenenp ¢ HaTypaJIbHBIM 3 0 0 uchi.ru
MIOKAa3aTeJeM. resh.edu.ru
1.5. | Pemenne ocHOBHBIX 3a7a4 Ha 4 0 0 uchi.ru
JpOOH, IPOLICHTHI U3 PEATbHOU resh.edu.ru
MIPAKTUKHU.
1.6. | IIpu3Haku AeIMMOCTH, PA3I0KEHUS 3 0 0 uchi.ru
Ha MHO>KHTEJIN HaTypPaIbHBIX resh.edu.ru
qrcel.
1.7. | PeasnibHbIC 3aBUCUMOCTH. 3 0 0 uchi.ru
resh.edu.ru
1.8. | Ilpsamas u oOparHas 4 1 0 uchi.ru
MIPOMOPIIMOHATIBHOCTH resh.edu.ru
Hroro no pazgeny 25 1 0
Paznen 2. AnredOpanyeckue BbIpasKeHMsl.
2.1. | ByxBeHHBbIE BbIpaKEHUS. 2 0 0 uchi.ru
resh.edu.ru
2.2. | IlepemenHble. 2 0 0 uchi.ru
resh.edu.ru
2.3. | Honmyctumeie 3HauEHUs 3 0 0 uchi.ru
IIEPEMEHHBIX. resh.edu.ru
24. | ®opmybl. 2 0 0 uchi.ru
resh.edu.ru
2.5. | IlpeoOpa3oBanue 3 0 0 uchi.ru
OYKBEHHBIX BBIPaXKEHUI, PACKPBITH resh.edu.ru
€ CKOOOK ¥ TIPUBEICHHE MOJOOHBIX
ClIaraeMbIX.
2.6. | CBoiicTBa CTENEHU C HATypaJbHBIM 3 0 0 uchi.ru
MIOKAa3aTEeJIeM. resh.edu.ru
2.7. | MHOTOYJICHBI. 3 0 0 uchi.ru
resh.edu.ru
2.8. | Crnoxenue, BBIYMTAHUE, 3 0 0 uchi.ru
YMHOKE€HHE MHOTOUJICHOB. resh.edu.ru
2.9. | ®opmyibl COKpAaIIEHHOTO 3 0 0 uchi.ru
YMHOKEHHUS. resh.edu.ru



https://resh.edu.ru/
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https://uchi.ru/
https://resh.edu.ru/

2.10 | PaznoxkeHue  MHOTIOYICHOB  Ha 3 1 0 uchi.ru
MHOXKHUTEITN resh.edu.ru

Uroro no pazgeny 27 1 0

Pa3znen 3.YpaBHeHus 1 HepaBeHCTBA.

3.1. | YpaBuenue, npaBuia 2 0 0 uchi.ru
npeoOpa3oBaHus ypaBHEHHUS, resh.edu.ru
PaBHOCHIILHOCTh YPaBHECHUH.

3.2. | JluneiiHoe ypaBHEHHE C OJHOMU 3 0 0 uchi.ru
MEPEMEHHOHN, PEIICHUE JTHMHEWHBIX resh.edu.ru
YPaBHEHUM.

3.3. | Pemitenne 3amay ¢ IIOMOIIBLIO 5 0 0 uchi.ru
ypaBHECHUH. resh.edu.ru

3.4. |Jlunetinoe ypaenwenue ¢ 08yMsa 2 0 0 uchi.ru
nepemMeHHbIMU U €20 ePAPUK. resh.edu.ru

3.5. | Cucrema IBYX JIMHEUHBIX 3 0 0 uchi.ru
YPaBHEHUH € ABYMs [IE€PEMEHHbBIMHU. resh.edu.ru

3.6. | Pemienue  cuctem = ypaBHEHUil 5 1 0 uchi.ru
crocoooM [10/ICTAHOBKU U resh.edu.ru
CIIOCOOOM CIIOKEHUS

Hroro nio pazgeny: 20 1 0

Paznea 4. Koopannarsl u rpadpuxku. @yHKuuu.

4.1. | Koopaunara TOuku Ha IpSIMOH. 2 0 0 uchi.ru

resh.edu.ru

4.2. | YucnoBble IPOMEKYTKH. 2 0 0 uchi.ru

resh.edu.ru

4.3. | PaccTosiHMEe MEXIy ABYMSI TOUKaAMHU 2 0 0 uchi.ru
KOOpJAMHATHOM MPSMOH. resh.edu.ru

4.4. | IIpsmoyroisibHas cucrema 2 0 0 uchi.ru
KOOpJMHAT Ha IJIOCKOCTH. resh.edu.ru

4.5. | lpumepsl rpadukoB, 3aqaHHBIX 2 0 0 uchi.ru
dhopmyna mu. resh.edu.ru

4.6. |UYrenue  rTpauKOB  pEAITbHBIX 2 0 0 uchi.ru
3aBHUCHUMOCTEH. resh.edu.ru

4.7. | llonsrue GyHKIUU. 2 0 0 uchi.ru

resh.edu.ru

4.8. | I'paduk pyskuuu. 2 0 0 uchi.ru

resh.edu.ru
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4.9. | CaoiicTBa QyHKIUH. 2 0 0 uchi.ru

resh.edu.ru

4.10 | JIuneitnast pyHKIIHS. 2 0 0 uchi.ru

resh.edu.ru

4.11 | Iloctpoenue rpaduka JTUHEHHON 2 0 0 uchi.ru
GbyHKIHH. resh.edu.ru

4.12 | I'paduk ¢pyskuuu y =1 x 1 2 1 0 uchi.ru

resh.edu.ru

Uroro no pazgeny: 24 1 0

Paznen S.I1oBTopenue u 06001eHReE.

5.1. | IloBrOpeHre OCHOBHBIX MOHSTHH U 6 1 0 uchi.ru
METOJI0OB  Kypca 7  KJacca, resh.edu.ru
0000111eHNE 3HAHUN

Hroro nio pazgeny: 6 1 0

OBIIEE KOJIMYECTBO YACOB IIO 102 5 0

[MPOTPAMME

8 KUIACC AJITEBPA

Ne HaumenoBanue pasgenoB u teM | KomudecTBo yacos DJIEeKTPOHHbIE

n/n | nporpaMmmsl (undgposBbie)

BCEIo | KOHT | MPaKTHT | ofpa3oBaTe/IbHbIC
poJIb €CKue pecypcebl
Hble | padoThI
padort
bl

Paznen 1. Uncaa u Beiuncienus. KagpaTabie KoOpHu

1.1. | KBagpaTHbIil KOpeHb U3 UncIa. 1 0 0 uchi.ru

resh.edu.ru

1.2. | llonamue 00 1 0 0 uchi.ru
UPPAYUOHAILHOM YUCTIe. resh.edu.ru

1.3. | Hecamuunvie npUOIUdICEHUS 1 0 0 uchi.ru
UPPAYUOHATILHBIX YUCEL. resh.edu.ru

1.4. | Heiicmeumenvuule uuca. 2 0 0 uchi.ru

resh.edu.ru

1.5. | CpaBHeHUE ACHCTBUTEIBHBIX YUCE. 2 0 0 uchi.ru

resh.edu.ru

1.6. | Apudmernueckuit KBaJIpaTHbBIN 2 0 0 uchi.ru
KOPEHb. resh.edu.ru
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1.7. | Ypasuenue Buaa x° = a. 2 0 0 uchi.ru
resh.edu.ru

1.8. | CBoiicTBa apupMeTUIECKUX 2 0 0 uchi.ru
KBaJ[PaTHBIX KOPHEH. resh.edu.ru

1.9. | [IpeobpazoBanue YHUCIIOBBIX 2 1 0 uchi.ru
BBIpa)KEHUH, co JeprKaIIiX resh.edu.ru
KBaJ[paTHbIC KOPHH

Wroro no pazneny 15 1 0

Pa3pen 2. Yncaa u Bpruncienus. Cre

IIEeHb C LIIECJbIM ITOKa3aTe/IeM

2.1. | CreneHb ¢ 1eIbIM OKA3aTEIEM. 1 0 0 uchi.ru
resh.edu.ru
2.2. | CrangapTHas 3aluch 4ucia. 2 0 0 uchi.ru
resh.edu.ru
2.3. | Pazmepsl OOBEKTOB OKpPYXKArOLIETO 1 0 0 uchi.ru
Mupa (OT JIEMEHTAPHBIX YacCTHIL 10 resh.edu.ru
KOCMHYECKHUX 00BEKTOB),
JUTUTETTLHOCTh MIPOLIECCOB
B OKpY’KaloIIeM MHpeE.
2.4. | CBoilicTBa CTE€IEHH C  IEIBIM 3 1 0 uchi.ru
[OKa3areieM resh.edu.ru
Utoro no pazgeny 7 1 0
Pa3nen 3. Anredopanyeckue Bbipa:keHusi. KBaapaTHblii TpéxuiieHn
3.1. | KBagpatHslil TpEXuIIEH. 2 0 0 uchi.ru
resh.edu.ru
3.2. | Pazmoxenue KBaJpaTHOTO 3 0 0 uchi.ru
TpEéXwiieHa Ha MHOXKUTEIU resh.edu.ru
Hroro no paszneny 5 0 0

Pa3nes 4. AnreOpanyeckue BbIpaskeHusi. Anredpandeckas 1poon

4.1. | Anrebpanyeckasi 1poOb. 1 0 0 uchi.ru
resh.edu.ru
4.2. | HomycTumble 3HAYEHUs 2 0 0 uchi.ru
MEPEMEHHBIX, BXOJISIIIIUX B resh.edu.ru
anredpanvyeckue BhIPaKECHHUS.
4.3. | OcHoBHOE CBOMCTBO 1 0 0 uchi.ru
anredpandeckon Jpoou. resh.edu.ru
4.4. | CokparieHue ApoOei. 2 0 0 uchi.ru

resh.edu.ru
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4.5. | CnoxxeHue, BHIYMTAHUE, YMHOXKCHHE 5 0 0 uchi.ru
U JIeJIeHue anredpandeckux aQpooei. resh.edu.ru

4.6. | IlpeobpazoBanue BBIPOKCHHH, 4 1 0 uchi.ru
CoJIepKaIINX anreOpanveckue resh.edu.ru
JIpoOHu.

Htoro no paszneny 15 1 0

Pa3znen 5. YpaBHeHnusi u HepaBeHcTBa. KBajpaTHble ypaBHeHUs

5.1. | KBagpaTHoe ypaBHEHHE. 1 0 0 uchi.ru

resh.edu.ru

5.2. | HenonHoe kBagpaTHOE ypaBHEHHE. 2 0 0 uchi.ru

resh.edu.ru

5.3. | ®opmyna  KOpHEW  KBaJAPaTHOTO 2 0 0 uchi.ru
ypaBHEHHUS. resh.edu.ru

5.4. | Teopema Buema. 2 0 0 uchi.ru

resh.edu.ru

5.5. | Pemenue ypaBHeHUM, CBOAAIIUXCS K 2 0 0 uchi.ru
KBaIPaTHBIM. resh.edu.ru

5.6. | IIpocreiimme IpoOHO- 3 0 0 uchi.ru
palrOHAIbHBIC YPABHEHHUS. resh.edu.ru

5.7. | Pemienue  TEKCTOBBIX  3ama4 ¢ 3 1 0 uchi.ru
MIOMOIIIBIO KBAJPATHBIX YPAaBHCHHI resh.edu.ru

Wroro no pazueny: 15 1 0

Pa3znen 6. YpaBHeHus n HepaBeHcTBa. CHCTeMbl ypaBHEHUH

6.1. | JluneliHoe ypaBHEHHE C JABYMS 1 0 0 uchi.ru
MEPEMEHHBIMH, ero resh.edu.ru
rpadux, IIPUMEPBI peuieHus
YpaBHEHUH B LENBIX YUCIIAX.

6.2. | Pemienne cucreM JIByX JMHEWHBIX 3 0 0 uchi.ru
YpaBHEHUH C IBYMs IEPEMEHHBIMH. resh.edu.ru

6.3. | [Ipumepsr penieHus cUCTEM 4 0 0 uchi.ru
HEJIMHEWHBIX YpaBHEHUM C JByMs resh.edu.ru
MePEeMEHHBIMH.

6.4. | I'pagpuueckan 2 0 0 uchi.ru
uHmepnpemayus ypasHeHus: ¢ 08yms resh.edu.ru
NnepemMenHbIMU U CUCTEM YPAGHEeHUll
¢ 08yMsL nepemMeHHbIMU.

6.5. | Pemenme  TEKCTOBBIX 3a7ad C 3 1 0 uchi.ru
MOMOIIbIO CUCTEM YpaBHEHUU resh.edu.ru
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Uroro no pazgeny:

13

1

0

Paspnen 7. YpaBHeHus

U HEPaBCHCTBA. HepaBeHCTBa

7.1. | YUucioBble  HEpaBeHCTBA U  HX 2 0 0 uchi.ru
CBOWCTBA. resh.edu.ru
7.2. | HepaBeHCTBO ¢ OIHOY ITEPEMEHHOIA. 2 0 0 uchi.ru
resh.edu.ru
7.3. | JIluneliHple HEpaBEHCTBA C OJHOU 2 0 0 uchi.ru
NEPEMEHHOM U UX pelIeHuE. resh.edu.ru
7.4. | CuctemMbl JTUHEHHBIX HEPABEHCTB C 4 0 0 uchi.ru
OJIHOM IIEPEMEHHOM U UX PEIICHUE. resh.edu.ru
7.5. | U3o0OpaxkeHue pemieHus: JTUHEHHOTO 2 1 0 uchi.ru
HEpaBeHCTBA M MX CHUCTEM Ha resh.edu.ru
YUCJIOBOM MPSAMOM
Hroro no pazneny: 12 1 0
Paznen 8. ®ynkuun. OcCHOBHbIE TOHATHS
8.1. | IlonsTre ¢pyHKIMM. 1 0 0 uchi.ru
resh.edu.ru
8.2. | OGnacth ornpenenacHus: 1 MHOXKECTBO 1 0 0 uchi.ru
3HAYCHHUH (PYHKIUU. resh.edu.ru
8.3. | CrocoObl 3a1anust PyHKITUH. 1 0 0 uchi.ru
resh.edu.ru
8.4. | I'padux dbynkmmm. 1 0 0 uchi.ru
resh.edu.ru
8.5. | CgoiicTBa GyHKIUH, UX 1 0 0 uchi.ru
otoOpakeHHe Harpaduke resh.edu.ru
Hroro no pasueny: 5 0 0
Paznen 9. ®@ynkuuu. Ynciaosbie pyHkunu
9.1. | Urenue U IIOCTPOCHHE 1 0 0 uchi.ru
rpauKoB QyHKIHH. resh.edu.ru
9.2. |Ilpumepsr  rpadukoB  (YHKIHH, 1 0 0 uchi.ru
OTpakaroIlUX peanbHbIE MPOIECCHI. resh.edu.ru
9.3. | ®yHKUMH, ONUCHIBAIOIINE MPSIMYIO U 1 0 0 uchi.ru
o0paTHy10 MPOTIOPITMOHATbHBIC resh.edu.ru
3aBHCUMOCTH, UX IrpauKu.
9.4. | N'umepbomna. 2 0 0 uchi.ru

resh.edu.ru
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9.5. | 'padux pysxmum y = x°. 2 0 0 uchi.ru

resh.edu.ru

9.6. | ®ynkmun y =x2, y = x>,y=lx, y=IxI; 2 1 0 uchi.ru

epaghuveckoe peuieHue ypasHeHull u resh.edu.ru
cucmem ypasHeHul

Hroro no pazueny: 9 1 0

Paszgea 10. [loBTOpenune u 006001meHne
10.1. | IloBTOpEHHE OCHOBHBIX MOHATHH M 6 1 0 uchi.ru
METOJIOB KypcoB 7 U 8§ KIJAccoB, resh.edu.ru
00o01IeHne 3HAaHUH.

Uroro no pazgeny: 6 1 0

OBIIEE KOJIMYECTBO YACOB TIIO| 102 7 0

[TPOT'PAMME

9 KJIACC AJITEBPA

Ne | HammenoBanue pasgenoB u T1eMm | KosmuecTtBo yacos DJIeKTPOHHbIE

1/ | mporpaMmbI (uudpossie)

BCEro | KOHT | MPAKTHY | ofpa3oBaTeIbHbIE
HbIe padoTbl
padort
bl

Pa3ngea 1. Uncia u BolunciaeHus. JleiicTBUTe/IbHbIE YHCIA

1.1 | PanuonannHbIE YyHCIa, 1 0 0 uchi.ru
UPPAYUOHANIbHbIE  YUCAA, KOHeuHble resh.edu.ru
U beckoHeyHbvle decimuitble OpooOU.

1.2 | Muoowcecmso oeticmeumenbHulx 1 0 0 uchi.ru
yucer, oelicmeumelbible resh.edu.ru
yucna Kaxk OeckoHeuHvle 0ecamuumble
opoou.

1.3 | Bzaumno 00HO3HAYHOE 1 0 0 uchi.ru
coomeemcmeue Mexcoy MHOHICeCmeom resh.edu.ru
oelicmeumenbHbix uucern u
MHOJHCECMBOM MOYEK KOOPOUHAMHOU
NpAMOU.

1.4 | Cpasnenue oOeticmeumenbhbix yucer, 2 0 0 uchi.ru
apugmemuuecxue delicmeus c resh.edu.ru
oeticmeumenbHbIMU YUCIAMU.

1.5 | IlpubnmxéHHOE 3HAYCHHE BETUYMHBI, 1 0 0 uchi.ru
TOYHOCTb MPUOINKEHHUS. resh.edu.ru

1.6 | OxpyrieHue uucer. 1 0 0 uchi.ru
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resh.edu.ru

1.7 | IIpukuaka W OLEHKA pPE3yJbTaTOB 2 1 0 uchi.ru
BBIYHCIICHUH. resh.edu.ru
Hroro no pazgeny 9 1 0

Pa3znen 2.YpaBHeHusi 1 HePpaBeH

CTBA. YPaBHEHUS C OJJHOI MepeMeHHOi.

2.1 | JluneitHoe ypaBHEHHE. 1 0 0 uchi.ru
resh.edu.ru
2.2 | Pemenue ypaBHEHUH, CBOAAIIUXCS K 2 0 0 uchi.ru
JTUHEHHBIM. resh.edu.ru
2.3 | KBagpatHoe ypaBHEHHE. 1 0 0 uchi.ru
resh.edu.ru
2.4 | Pemenue ypaBHEHUH, CBOAAIIUXCS K 2 0 0 uchi.ru
KBaJPaTHBIM. resh.edu.ru
2.5 | bukBaapaTHble ypaBHEHUS. 2 0 0 uchi.ru
resh.edu.ru
2.6 | Illpumepwl pewenus 1 0 0 uchi.ru
VpasHeHull mpemovell U 4emeepmotl resh.edu.ru
cmenetetl paznodxiceHuem Ha
MHOIICUMENU.
2.7 | Pemenue qpoOHO-pariiOHAIBHBIX 2 0 0 uchi.ru
YpaBHEHUH. resh.edu.ru
2.8 | Pemenue TEKCTOBBIX 3aja4 3 1 0 uchi.ru
anredpanvdeckiuM METO/I0M. resh.edu.ru
Hroro no pazneny 14 1 0

Pasnen 3. YpaBHeHus m HepaBeHcTBa. CHCTEMBbI YPABHECHH I

3.1 | JIuneliHoe ypaBHEHHE C JABYM: 2 0 0 uchi.ru
MIEPEMEHHBIMH U €ro rpaduk. resh.edu.ru

3.2 | Cucrema JIByX JIMHEHHBIX YpaBHEHHUU 3 0 0 uchi.ru
C IByMsl IEPEMEHHBIMU U €€ pelIeHHE. resh.edu.ru

3.3 | Pemenue cuctemM nAByX YpaBHEHH, 3 0 0 uchi.ru
OJIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe resh.edu.ru
— BTOpOM CTEICHHU.

3.4 | I'paduueckas 2 0 0 uchi.ru
UHTEpIpEeTalys CUCTEMbl YpaBHEHUH resh.edu.ru
C IByMsI TIEpEMEHHBIMH.

3.5 | Pemenue TEKCTOBBIX 3a1a4 4 1 0 uchi.ru
anredpanvyeckiuM CrocoOoM. resh.edu.ru
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Uroro no pazgeny 14 1 0
Pa3nes 4. YpaBHenusi u HepaBeHcTBa. HepaBencTBa

4.1 | YncnoBbie HEpAaBEHCTBA M MX 2 0 0 uchi.ru
CBOWCTBA. resh.edu.ru

4.2 | JluneitHple HEpaBEHCTBA C OIHOM 3 0 0 uchi.ru
MEPEMEHHOMN U UX pPeLICHHE. resh.edu.ru

4.3 | Cucrembl JHHEHHBIX HEPABEHCTB C 4 0 0 uchi.ru
OJIHOM IIEPEMEHHOM U UX PEILICHHUE. resh.edu.ru

4.4 | KBagpaTHble HEpaBEeHCTBA MW  HUX 4 0 0 uchi.ru
pelieHue. resh.edu.ru

4.5 | I'paduueckas WHTEPIPETAIHS 3 1 0 uchi.ru
HEPABEHCTB M CHCTEM HEPAaBEHCTB C resh.edu.ru
JBYMsI IEpEMEHHBIMU

Hroro nio pazgeny: 16 1 0

Paznen 5. ®ynkuun

5.1 | KBapparnunas ¢pynkmnms, e€ rpaduk u 4 0 0 uchi.ru
CBOICTBA. resh.edu.ru

5.2 | IlapaGosna, KOOpAWHATHI BEPIIKHBI I1ap 4 0 0 uchi.ru
a00JIbl, OCh CHMMETPHUH TapadOoJIbI. resh.edu.ru

5.3 | Crenennelie byHKIMHA c 4 0 0 uchi.ru
HATypaJbHBIMU TOKa3aTeNlsMu 2 U 3, resh.edu.ru
UX rpaduKu U CBONCTBA.

5.4 | I'paduku 4 1 0 uchi.ru
bynkuuit: y = kx, y =kx+b, y=k/x, y resh.edu.ru
=ax2,y=ax3,y=\/x,y=lxl

Hroro nio pazgeny: 16 1 0

Pa3aen 6. UnciioBble noc/ie10BaTeIbHOCTH

6.1 | Ilonarue uncnoBoit 1 0 0 uchi.ru
MIOCJIEZI0BATEIBLHOCTH. resh.edu.ru

6.2 | 3amanue OCJIed0BaTEeIbHOCTH 1 0 0 uchi.ru
PEKYpPPEHTHOU hopmymoit u resh.edu.ru
¢bopmyIoit 7-T0 UiIeHa.

6.3 | Apudmerndeckass U reoMeTpUIECKas 3 0 0 uchi.ru
MIPOTPECCHUHU. resh.edu.ru

6.4 | ®opmyibl n-ro qjieHa 3 0 0 uchi.ru
apu(MeTHYECKOH U TeOMETPUUYECKOU resh.edu.ru
IIPOTPECCUH, CYMMBI
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MIEPBBIX 71 YICHOB.

6.5 | Uzobpasicenue unenos | 2 0 0 uchi.ru
apughmemuueckoi u eeomempuieckoul resh.edu.ru
npozpeccutl MmoyKkamu Ha
KOOPOUHAMHOU NIOCKOCTIU.

6.6 | Jlunetinviii u 5KCNOHEHYUATbHBILUL 1 0 0 uchi.ru
pocm. resh.edu.ru

6.7 | Cnooicnbie npoyeHmui. 4 1 0 uchi.ru

resh.edu.ru

Hroro no pazueny: 15 1 0

Paznen 7. IlloBTOpenue, 00001eHue, cucTeMaTU3auus 3HAHUI

7.1 | Yucaa u 6 0 0 uchi.ru
BbIYMCJIeHHs (3aMKCh, CPABHECHHUE, resh.edu.ru
JICUCTBUSA C IEUCTBUTEIbHBIMU
YHCIIaMU, YUCIIOBas MpsiMasi;

MIPOLICHTHI, OTHOIICHHUS, IPOTIOPIINH;
OKpyTJIeHUE, TPUOINKEHHE, OIICHKA;
pelIeHre TEKCTOBBIX 3a/1a4
apu(pMETHYECKUM CIIOCOOOM)

7.2 | Aareopandyeckue 6 0 0 uchi.ru
BbIpaskeHusi (mpeoOpa3oBaHue resh.edu.ru
anredpanvyecKux BbIpaXKEeHU,

JIOTYCTUMbIE 3HAYCHHS )

7.3 | ®yHKkuMM (IOCTPOEHUE, CBOMCTBA 6 1 0 uchi.ru
M3Y4YeHHBIX (PyHKIUN; Tpadudeckoe resh.edu.ru
pelIeHre ypaBHEHUH U HX CHCTEM)

Hroro no pasueny: 18 1 0

OBIIEE KOJIMYECTBO YACOB TIIO| 102 7 0

[TPOTPAMME

7 KIIACC TEOMETPUSA

Ne HaumenoBanue pasgenoB u T1eM | KoamvecTtBo yacos DJICKTPOHHBIE

n/m | NnporpamMmsl (uudpossbie)

BCEr'0 | KOHT | NPAKTHY | gfpa3oBaTebHbIe
poJIb €CKue pecypcbl
HbIe padoTbI
pador
bl

Paznen 1. Ilpocreiimme reomerpudeckne ¢urypsl uW HX cBoiictBa. H3mepenue

reoMeTpUYeCcKNX BeJIHYHH.

1.1. | [Ipocreiimne reomeTpuueckue 3 0 0 uchi.ru

00BEKTHI TOUKH MPSAMBIE, TyUH U resh.edu.ru
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yTJIbI, MHOTOYTOJIBHUK, JIOMaHasl.

1.2. | CMexHbIE U BEPTUKAIIBHBIE YTJIbL. 3 0 uchi.ru

resh.edu.ru

1.3. | Paborta c nmpocTeluMu YepTeKamH. 3 0 uchi.ru

resh.edu.ru

1.4. | I3MepeHue TMHENHBIX U YTJIOBBIX 3 0 uchi.ru
BEJIMYHH, BEIYUCIICHHE OTPE3KOB U resh.edu.ru
YTJIOB.

1.5. | [lepumerp u iomanb Guryp, 2 1 uchi.ru
COCTaBIICHHBIX U3 resh.edu.ru
PSIMOYTOJIbHUKOB.

Hroro no pasueny: 14 1

Pa3znea 2. TpeyroJibHUKH

2.1. | Ilonarue o paBHBIX 1 0 uchi.ru
TPEYTOJIbHUKAX U TICPBUYHBIC resh.edu.ru
NPEJCTABICHUS O PABHBIX
(KOHTPY?HTHBIX ) UTypax.

2.2. | Tpu npu3Haka paBeHCTBa 3 0 uchi.ru
TPEYTrOJIbHUKOB. resh.edu.ru

2.3. | Ilpuznaku paBeHCTBa 3 0 uchi.ru
MPSIMOYTOJIBHBIX resh.edu.ru
TPEYTOJILHUKOB.

2.4. | CgoiicTBO MeUaHbI 1 0 uchi.ru
IPSIMOYTOJIBHOTO resh.edu.ru
TPEYyTOJIbHUKA.

2.5. | PaBHOOenpeHHbIE U 2 0 uchi.ru
pPaBHOCTOPOHHHUE resh.edu.ru
TPEYTOJIILHUKH.

2.6. | Ilpusnaku u cBoiicTBa 2 0 uchi.ru
paBHOOEPEHHOTO resh.edu.ru
TPEyTOJIbHUKA.

2.7. | IlpoTuB 60bILIEN CTOPOHBI 2 0 uchi.ru
TPEYTrOJIbHUKA JIEKUT resh.edu.ru
OOJIBIITUH yTOI.

2.8. | Ilpocreiie HEpaBeHCTBA B 1 0 uchi.ru
TE€OMETPHH. resh.edu.ru

2.9. | Hepasencmeso mpeyeonvhuxa. 2 0 uchi.ru

resh.edu.ru

2.10. | HepaBeHCTBO JIOMaHOM. 1 0 uchi.ru
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2.11. | [IpsiMoyTroOIBHBII 2 0 0 uchi.ru
TPEYTOJNIBHUK ¢ yriioMm B 30°. resh.edu.ru

2.12. | IlepBble OHATHUSA O 2 1 0 uchi.ru
I0Ka3aTeIbCTBAX B resh.edu.ru
TEOMETPHH

Uroro no pazgeny: 22 1 2

Pa3nen 3. [IapanienbHble NpsiMble, CyMMa YIJIOB TPEYroJIbHUKA

3.1. | [TapannensHbIe IpsSIMBIC, UX 2 0 0 uchi.ru
CBOICTBA. resh.edu.ru

3.2. | [lareiit moctynat EBkinunna. 2 0 0 uchi.ru

resh.edu.ru

3.3. | Hakpecr nexarue, 3 0 0 uchi.ru
COOTBETCTBEHHEIE U resh.edu.ru
OJIHOCTOPOHHUE YTJIbI
(oOGpa3oBaHHbIE TIPH
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX CEKYIIIEH).

3.4. | [IpusHak napayienbHOCTH 3 0 1 uchi.ru
MPSIMBIX Y€PE3 PABEHCTBO resh.edu.ru
pacCTOAHUIN OT TOUYEK OJAHOMN
IIPSIMOM 10 BTOPOU IIPSIMOA.

3.5. | Cymma yrioB TpeyrojibHUKa 2 0 0 uchi.ru
¥ MHOTOYTOJIbHUKA. resh.edu.ru

3.6. | Bremmnue yrisl 2 1 0 uchi.ru
TpeyrojbHUKa resh.edu.ru

Hroro no pasueny: 14 1 1

Pa3nen 4. Okpy:kHOCTH M KPYT. ['eoMeTpUYecKHe MOCTPOECHHS

4.1. | OKkpy>XKHOCTb, XOpABI U 2 0 0 uchi.ru
JUaMEeTpPBhI, UX CBOMCTBA. resh.edu.ru

4.2. | KacarenbHasi K OKpYKHOCTH. 2 0 0 uchi.ru

resh.edu.ru

4.3. | OkpyXHOCTb, BIIUCAHHAS 2 0 0 uchi.ru
B yTOJL resh.edu.ru

4.4. | Houamue o I'MT, 2 0 0 uchi.ru
MpUMEHEHHUE B 3a/1a4ax. resh.edu.ru

4.5. | buccekTpuca u cepeIlMHHBIN 1 0 0 uchi.ru
NEPIEHIUKYJISP KaKk resh.edu.ru
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TCOMCTPUYICCKUEC MCCTA

TOYEK.

4.6. | OKpy>XHOCTb, OTIICAaHHAS 2 0 0 uchi.ru
OKOJIO TPEYTOJIbHHKA. resh.edu.ru

4.7. | BiucanHas B TpeyroJibHUK 2 1 0 uchi.ru
OKPY’KHOCTb. resh.edu.ru

4.8. | Illpocmetiwue 3a0auu na 1 0 1 uchi.ru
nocmpoetue. resh.edu.ru

Uroro no pazgeny: 14 1 1

Pa3znen 5. [loBTopeHue u 00001IeHNe 3HAHUIA.

5.1. | [loBropenue u 0600IIEHNE 4 1 0 uchi.ru
OCHOBHBIXITOHSTUH resh.edu.ru
¥ METOJIOB Kypca 7 Kiacca.

Htoro no pazneny: 4 1 0

OBIIEE KOJIMYECTBO YACOB 68 5 5

[10 TTPOIT'PAMME

8 KNIACC TEOMETPUSA

Ne | HammenoBanue pasaenos u tem | KoimuyecTBo yacos DJIeKTPOHHbIE

/1 | IpOrpaMMblI (undposbie)

BCEro KOHTPO | IPAKTHY | ggpa3oBaTeibHBIE
JBbHBbIC €CKHe pecypchl
pabor | paGoThI
bl
Paznen 1. YUeTbIpéXyroabHUKH
1.1. | [lapannenorpamm, ero mpu3HAKU 2 0 0 uchi.ru
U CBOIICTBA. resh.edu.ru
1.2. | YacTHble ciy4au 2 0 0 uchi.ru
napajuieIorpaMmMoB resh.edu.ru
(MpsAMOYTOJIbHUK, pomo,
KBaJIpaT), ux MIPU3HAKH
Y CBOMCTBA.

1.3. | Tpanenus. 2 0 0 uchi.ru

resh.edu.ru

1.4. | PapHoOOKast u MpsSMOYTOJbHAs 2 0 0 uchi.ru

Tparneuuy. resh.edu.ru

1.5. | Yosoenue meouanswi. 2 0 0 uchi.ru

resh.edu.ru

1.6. | L{enmpanvuas cummempus 2 1 0 uchi.ru
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resh.edu.ru

Hroro no pazaeny

12

1

0

Pazgea 2. Teopema ®asieca u TeopemMa 0 NPONMOPIHMOHAJILHBIX 0TPE3KaX, MOJI00HbIE

TPEYroJabHUKH
2.1. | Teopema Daneca u meopema o 2 0 0 uchi.ru
NPONOPYUOHATLHBIX OMPEIKAX. resh.edu.ru
2.2. | Cpennsist TMHUS TPEYTOJbHUKA. 2 0 0 uchi.ru
resh.edu.ru
2.3. | Tpaneuws, e€ cpeaHsist TMHUS. 2 0 0 uchi.ru
resh.edu.ru
2.4. | IIponopiimoHabHBIE OTPE3KH, 2 0 0 uchi.ru
IIOCTPOECHUE YETBEPTOTO resh.edu.ru
POTNOPIIMOHAILHOTO OTPE3Ka.
2.5. | Ceoticmea yenmpa macc 6 2 0 0 uchi.ru
mpey2oibHUKe. resh.edu.ru
2.6. | IlooobHble mpeyeonbHUKU. 2 0 0 uchi.ru
resh.edu.ru
2.7. | Tpu npuznaka nooobus 2 1 0 uchi.ru
Mpey2oibHUKOS. resh.edu.ru
2.8. | [IpakTuueckoe npuMEHEHNE 1 0 1 uchi.ru
resh.edu.ru
Hroro no pazgeny: 15 1 1

Paspea 3. Ilinomans. Haxosxkaenune niomageid TpeyroJbHMKOB 1 MHOTOYTOJILHBIX (DUTYP.
Inomaau nogo0HbIX GpuUryp

3.1. | [TonsiTue 06 ob1IEHt TEOpUU 1 0 0 uchi.ru
IUIOUIA/IH. resh.edu.ru

3.2. | ®opmyabl Juisl JIOLAAN 2 0 0 uchi.ru
TPEeyroJbHHUKA, Mapajjienorpamma resh.edu.ru

3.3. | OTHo1IeHUE TITOMAIeH 2 0 0 uchi.ru
TPEYTOJILHUKOB C 0OIIUM resh.edu.ru
OCHOBaHHUEM WJIH OO0IIeH
BBICOTOM.

3.4. | Beruncienue miomanei 1 0 0 uchi.ru
CIIOXKHBIX UTYp Yepes resh.edu.ru
pa3OueHue Ha YacTu 1
JOCTPOCHHE.

3.5. | Ilnomanu guryp Ha KIeT4aTOM 1 0 0 uchi.ru
Oymare. resh.edu.ru
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3.6. | Ilnomaau mogoOHBIX GUTyp. 2 0 0 uchi.ru
resh.edu.ru
3.7. | Belunciienue miomasueii. 2 0 0 uchi.ru
resh.edu.ru
3.8. | 3amaum ¢ MpaKTHYECKUM 2 0 1 uchi.ru
COJIep>KaHUEM. resh.edu.ru
3.9. | Pemmenne 3amay Cc  [IOMOIIBIO 2 1 0 uchi.ru
MeTOoa BCIIOMOTaTeIIbHOMI resh.edu.ru
TUTOTIA M
Hroro no pazneny: 14 1 1
Paznen 4. Teopema Iludaropa u Hayaa TPUTOHOMETPHUHU
4.1. | Teopema [Mudaropa, eé 2 0 0 uchi.ru
JI0Ka3aTeIbCTBO U IPUMEHECHHE. resh.edu.ru
4.2. | OOparnas teopema Ilugaropa. 2 0 0 uchi.ru
resh.edu.ru
4.3. | Onpenenenue 2 0 0 uchi.ru
TPUTOHOMETPUICCKUX (YHKIIUHA resh.edu.ru
OCTpOTO yTJIa,
TPUTOHOMETPHUUYECCKHE
COOTHOIIEHUS B TIPSIMO YTOJILHOM
TPEYTOJIbHUKE.
4.4. | OCHOBHOE TPUTOHOMETPUUYECKOE 2 0 0 uchi.ru
TOXKJIECTBO. resh.edu.ru
4.5. | COOTHOIICHUS MEXKTY 2 1 0 uchi.ru
CTOPOHAMH B MPSIMOYTOJIBHBIX resh.edu.ru
TpeyrojbHUKaX ¢ yriamu B 45° u
45°; 30° u 60°
Hroro nio pazgeny: 10 1 0

Pasnen 5. Yrubl B OKpyKHOCTH. BnuCaHHbIe H ONIMCAHHBIE YEThIPEXYr0J1bHUKH.

KacareabHble K OKPY/KHOCTH. Kacanue OKPY/KHOCTH.

5.1. | BriucanHble U LIEHTpAJIbHBIE 2 0 0 uchi.ru
YTJIBL, resh.edu.ru
YTOJI MEX1y KacaTelbHOUI U
XOPJIOH.

5.2. | Yrasl MeXIy XOpJiaMU U 2 uchi.ru
CEKYILIUMHU. resh.edu.ru

5.3. | BriucanHble U ONMMCaHHBIC 2 uchi.ru
YETBIPEXYTOJIBHUKH, UX resh.edu.ru

IIPU3HAKU U CBOMCTBA.
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5.4. | IlpumeHeHue 3TUX CBOKCTB pu | 2 0 0 uchi.ru
pELICHUH T€OMETPHUECKUX 3a7ay. resh.edu.ru

5.5. | BzaumHoe pacrosnoxeHue 2 0 0 uchi.ru
JIBYX OKPYXHOCTEH. resh.edu.ru

5.6. | Kacanue okpy>KHOCTEH. 3 1 0 uchi.ru

resh.edu.ru

Uroro no pazgeny: 13 1 0

Pasnen 6. [loBTopenue, 06001eHue 3HAHUIA.

6.1. | [loBTOpEeHHE OCHOBHBIX MOHATUM | 4 1 0 uchi.ru
Y METOJI0B KypcoB 7 U 8 KJIacCOB, resh.edu.ru
000011IeHrE 3HAHU.

Wroro no pazueny: 4 1 0

OBIIEE KOJIMYECTBO YACOB I10 68 6 2

[TPOTPAMME

9 KIIACC TEOMETPUS

Ne HaumenoBanue pasgenoB u | KosmyecTBo yacos DJIeKTPOHHbIE

n/n | TeM NPOrpaMmbl (undgposBbie)

BCEro KOHTPO | PAKTHY | ggpa3oBaTebHBIE
JbHbIC €CKHe pecypchl
pabor | paGoThI

bl

Paznen 1. Tpuronomerpusi. Teopembl KOCHHYCOB U CMHYCOB. Pelienue TpeyroibHUKOB.

1.1. | Onpenenenue 2 0 0 uchi.ru
TPUTOHOMETPUUYECKUX (QYHKIUN resh.edu.ru
yriaoB ot 0° mo 180°.

1.2. | KocuHyc u cuHyc npsMoro u 2 0 0 uchi.ru
TYNOro yria. resh.edu.ru

1.3. | Teopema KOCHHYCOB. 2 0 0 uchi.ru
(O606mEnHas) Teopema resh.edu.ru
CHHYCOB (C paguycom
OTIMCAaHHOUW OKPYHOCTH).

1.4. | HaxoxneHue JuH CTOPOH U 2 0 0 uchi.ru
BEJIMYMH YTJIOB TPEYrOJIbHUKOB. resh.edu.ru

1.5. | ®opmyna miomaaun 2 0 0 uchi.ru
TpeyrojbHUKa Yepe3 JBe resh.edu.ru
CTOPOHBI ¥ YTOJI MEX/y HUMH.

1.6. | ®opmyna IJI0LIA I 2 0 0 uchi.ru
4eThIpEXYTrOJIbHUKA Yepe3 €ero resh.edu.ru

JUuaroHajiv U Yroj MCXJ1y HUMHU.
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1.7. | [IpakTueckoe MIPUMEHEHNE 2 1 1 uchi.ru
JIOKa3aHHBIX TEOPEM resh.edu.ru
Uroro no pazgeny 16 1 1

Pa3nea 2. IIpeoOpa3zoBanue nogodusi. Merpuieckue COOTHOIIEHUS] B OKPYKHOCTH

2.1. | llonamue o npeobpazosanuu 2 0 0 uchi.ru
noooous. resh.edu.ru

2.2. | Coomeemcmeaennvie 31eMeHMbL 3 0 0 uchi.ru
nOO006HbBIX ueyp. resh.edu.ru

2.3. | Teopema o npoussedenuu 3 0 0 uchi.ru
ompe3K08 Xopo, meopema o resh.edu.ru
npou3seoeHUlU OMpesKos
ceKywux, meopema o Kkeaopame
KacamenbHOU.

2.4. | Ilpumenenue B penieHun 2 1 1 uchi.ru
TFEOMETPUYUCCKUX 331a4 resh.edu.ru

Hroro no pazneny 10 1 1

Pa3pnen 3. BekTopsl

3.1. | OnpeneneHue BEKTOPOB, 2 0 0 uchi.ru
CJIOKEHUE U PA3HOCTh BEKTOPOB, resh.edu.ru
YMHO)XEHHE BEKTOPA Ha YUCIIO.

3.2. | dusnyeckuii U TeOMETPUIECCKUIT 2 0 0 uchi.ru
CMBICJI BEKTOPOB. resh.edu.ru

3.3. | Pa3znoxenue BekTOpa MO IBYM 1 0 0 uchi.ru
HEKOJJIMHEAPHBIM BEKTOpaM. resh.edu.ru

3.4. | KoopauHatel BeKTOpa. 2 0 0 uchi.ru

resh.edu.ru

3.5. | CkanspHoe npou3BeIcHUE 2 0 0 uchi.ru
BEKTOPOB, €r0 MPUMEHEHUE JIIs resh.edu.ru
HAXO0X/IEHUs JJIMH U YTJIOB.

3.6. | Pemienue 3agad ¢ MOMOINIBIO 2 0 0 uchi.ru
BEKTOPOB. resh.edu.ru

3.7. | [IlpuMeHeHne BEKTOPOB  JJisi 1 1 0 uchi.ru
pelieHus: 3a71ady KUHEMaTUKU U resh.edu.ru
MEXaHHUKHU

Uroro no pazgeny: 12 1 0

Pa3nea 4. /lekapToBbI KOOPAMHATHI HA IVIOCKOCTH

4.1.

ﬂeKapTOBBI KOOpAWHATbl TOYECK

1

0

0

uchi.ru
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Ha IIJIOCKOCTH.

resh.edu.ru

4.2. | Vpasnenue npamou. 1 0 uchi.ru

resh.edu.ru

4.3. | YrnoBoii ko3 UIueHT, 1 0 uchi.ru
TaHT'eHC yTJjla HaKJIOHa, resh.edu.ru
napajuieNibHbIC U
NEPIECHIUKYISPHBIC MIPSIMbIE.

4.4. | YpaBHEHHE OKPYKHOCTH. 1 0 uchi.ru

resh.edu.ru

4.5. | HaxoxzaeHue KOOpAUHAT TOYEK 1 0 uchi.ru
nepecedeHnss OKPYKHOCTU U resh.edu.ru
IPSIMOM.

4.6. | Meron KOOpJAMHAT npu 2 0 uchi.ru
pelieHnu FE€OMETPUUYECKUX resh.edu.ru
3ajad.

4.7. | Ucnonb3oBaHue MeTO1a 2 1 uchi.ru
KOOPJMHAT B MPAKTUUYECKUX resh.edu.ru
3a1agax

Hroro no pazgeny: 9 1

Paznen 5. [IpaBujibHbIe MHOTOYTOJIbHUKH. J[JIMHA OKPYKHOCTH U IJIOIIAAb KpPYyra.
Berumnciienue miomaaen

5.1. | IlpaBunbHBIE MHOTOYTOJIbHUKH, 1 0 uchi.ru
BBIUMCJICHHE UX DJIEMEHTOB. resh.edu.ru
5.2. | Yucno u JyIMHA OKPYKHOCTH. 1 0 uchi.ru
resh.edu.ru
5.3. | AnuHa 1yr¥ OKPY>KHOCTH. 1 0 uchi.ru
resh.edu.ru
5.4. | Paguannas mepa yria. 1 0 uchi.ru
resh.edu.ru
5.5. | [Imomane kpyra u ero 2 0 uchi.ru
AJIEMEHTOB resh.edu.ru
(cexTopa U cerMeHTa).
5.6. | Beiuucnenue mmomaneiguryp, 2 1 uchi.ru
BKJIFOUYAIOLIUX JIEMEHTHI KpyTa. resh.edu.ru
Uroro no pazgeny: 8 1
Pa3pen 6. /IBu:KeHHsI JIOCKOCTH
6.1. | Ilonamue 0 08UdNCEHUU 1 0 uchi.ru
NJIOCKOCHIU. resh.edu.ru
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6.2. | llapannenvuoii nepexoc, 2 0 1 uchi.ru
HOBOPOM U CUMMEMPUs. resh.edu.ru

6.3. | Ocu u yenmpol cummempuu. 2 0 1 uchi.ru

resh.edu.ru

6.4. | [Ipocreitmme mnpuUMEHEHHS B 1 1 0 uchi.ru
pelLIeHUH 3ajay. resh.edu.ru

Uroro no pazgeny: 6 1 2

Pa3nen 7. [loBTOpeHue, 06001eHHe, CHCTEMATH3ALMS 3HAHUI

7.1. | [loBTOpEeHNE OCHOBHBIX 0,5 0 0 uchi.ru
MOHATHI U METOOB KypCOB 7— resh.edu.ru
9 xJ1accoB, 00001IeHNE U
cUCTeMaTu3alys 3HaHUH.

7.2. | [IpocTeiime reoMeTpuIeCcKre 0,25 0 0 uchi.ru
(Gurypsl u UX CBOICTBa. resh.edu.ru

7.3. | U3mepenue r€OMETPUUYECKHUX 0,25 0 0 uchi.ru
BEJIMYMH. resh.edu.ru

7.4. | TpeyronbHUKH. 0,5 0 0 uchi.ru

resh.edu.ru

7.5. | [TapannensHbie u 0,5 0 0 uchi.ru
NEPIEHIUKYJISPHBIE MIPSIMbIE. resh.edu.ru

7.6. | OKpYHOCTb U KpYT. 0,25 0 0 uchi.ru

resh.edu.ru

7.7. | 'eomerpuueckue nocTpoeHHUs. 0,25 0 0 uchi.ru

resh.edu.ru

7.8. | Yribl B OKpYKHOCTH. 0,25 0 0 uchi.ru
Brncanusie u onmcaHHbie resh.edu.ru
OKPYXKHOCTH MHOTOYTOJIbHUKOB.

7.9. | [IpsiMast u OKpY>KHOCTb. 0,25 0 0 uchi.ru

resh.edu.ru

7.10. | YeTbIpEXYTOJIBHUKH. 0,5 0 0 uchi.ru
Brncanusie u onmcaHHbie resh.edu.ru
YEeTBHIPEXyTOJIbHUKH.

7.11. | Teopema IIudaropa u Havana 0,5 0 0 uchi.ru
TpuroHoMmerpuu. Pemenne resh.edu.ru
00IIKX TPEYTrOJbHUKOB.

7.12. | IlpaBunbHBIE MHOTOYTOJIbHUKH. 0,5 0 0 uchi.ru

resh.edu.ru

7.13. | IIpeoOpa3oBaHUs MIIOCKOCTH. 0,25 0 0 uchi.ru
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resh.edu.ru

7.14. | IBroKeHUS. [TonoGwue. 0,25 0 0 uchi.ru
CummeTtpus. resh.edu.ru
7.15. | Ilnomans. Beraucnenue 1 0 0 uchi.ru
toraneit. [nomaan mogo0HbBIX resh.edu.ru
dburyp.
7.16. | lekapTOBbI ~ KOOpJMHATHI  Ha 0,5 0 0 uchi.ru
TUIOCKOCTH. resh.edu.ru
7.17. | BexTopsl Ha TIOCKOCTH 0,5 1 0 uchi.ru
resh.edu.ru
Uroro no pazgeny: 7 1 0
OBIIEE KOJIMYECTBO YACOB I10 68 7 5
[TPOT'PAMME
7 KIIACC BEPOSITHOCTDb U CTATUCTHUKA
Ne | HaumenoBanue pa3znenoB u teM | KosinyecTBo yacos DJIeKTPOHHbIE
/1 | IPOrpaMmabI (ungposBbie)
BCEro KOHTPO | NPAKTHY | oGha30paTebHbIe
JbHbIE | ecKHe pecypeb
padoTsl | padboThI
Paznean 1. [IpeacraBienne JaHHBIX
1.1. | IIpencraBnenue JTAHHBIX B 0,5 0 0 uchi.ru
Tabinnax. resh.edu.ru
1.2. | [IpakTHyeckne BBIYMCIEHUS IO 1 0 0 uchi.ru
TaOJIMYHBIM JaHHBIM. resh.edu.ru
1.3. | I3BiedeHre M MHTEpIpETALHNS 1 0 0 uchi.ru
TaOJMYHBIX TaHHBIX. resh.edu.ru
1.4. | [IpakTrueckas pabota 1 0 1 uchi.ru
«Ta0auume. resh.edu.ru
1.5. | I'paduueckoe npencraBieHne 0,5 0 0 uchi.ru
JTAaHHBIX B BUJI€ KPYTOBBIX, resh.edu.ru
CTOJIOMKOBBIX (CTOJIOYATHIX)
JarpaMM.
1.6. | UtreHnue u NOCTPOCHHUE IUAarpaMM. 1 0 0 uchi.ru
resh.edu.ru
1.7. | IIpumepsl nemMorpaguueckux 1 0 0 uchi.ru
JUarpaMM. resh.edu.ru
1.8. | ITpakTnueckas pabota 1 0 1 uchi.ru
«Jlnarpammby resh.edu.ru
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Utoro no pazgeny 7 0 2
Pa3pen 2. OnucaresibHAsI CTATHCTHKA
2.1. | YUucnoBbie HaOOPHI. 1 0 0 uchi.ru
resh.edu.ru
2.2. | Cpennee apudmeTrdeckoe. 1 0 0 uchi.ru
resh.edu.ru
2.3. | Meauana urcinoBoro Habopa. 1 0 0 uchi.ru
resh.edu.ru
2.4. | YcToMYynBOCTh MEIUAHBL. 1 0 0 uchi.ru
resh.edu.ru
2.5. | IlpakTudeckas pabora «CpegHue 1 0 1 uchi.ru
3HAUYCHUS. resh.edu.ru
2.6. | Hanbonbiiee u HAaMMEHbIIIEE 1 0 0 uchi.ru
3HAYCHMS YUCIIOBOTO Habopa. resh.edu.ru
2.7. | Pazmax. 2 1 0 uchi.ru
resh.edu.ru
Hroro no pazneny 8 1 1
Paznen 3. Ciyuaiinasi ©BMEHYUBOCTH
3.1. | Cnyyaitnas W3MEHYHUBOCTD 1 0 0 uchi.ru
(mpumepsl). resh.edu.ru
3.2. | Yacrora 3HAYCHU I B 1 0 0 uchi.ru
MacCCHBE JIaHHBIX. resh.edu.ru
3.3. | I'pynnupoBka. 2 0 0 uchi.ru
resh.edu.ru
3.4. | I'mcTorpamMmsl. 1 0 0 uchi.ru
resh.edu.ru
3.5. | [Ipaktuueckas pabora 1 0 1 uchi.ru
«CnyyJaiiHas U3MEHUHUBOCTb) resh.edu.ru
Hroro no pasueny: 6 0 1
Pasnen 4. Beenenne B Teopuio rpagos
4.1. | I'pag, sepuuna, pebpo. 0,5 0 0 uchi.ru
resh.edu.ru
4.2. | llpencraBiieHue 3aaa4uu ¢ 0,5 0 0 uchi.ru
MOMOIIbI0 Tpada. resh.edu.ru
4.3. | Cmenens (6anenmnocmu) 0,25 0 0 uchi.ru
BEPULUHDL. resh.edu.ru
4.4. | Yucno pébep u cymmapnas 0,25 0 0 uchi.ru
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https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/

CMeneHb 6EPULUH.

resh.edu.ru

4.5. | Henv u yuxa. 0,5 0 0 uchi.ru
resh.edu.ru
4.6. | Ilymo 6 epagpe. 0,5 0 0 uchi.ru
resh.edu.ru
4.7. | Ilpeocmasnenue o cesaznocmu 0,25 0 0 uchi.ru
epagha. resh.edu.ru
4.8. | O6x00 epacgpa (3uinepos nymo). 0,25 0 0 uchi.ru
resh.edu.ru
4.9. | Ilpeocmasnenue 0o 1 1 0 uchi.ru
OPUEHMUPOBAHHBIX 2papax. resh.edu.ru
Hroro nio pazgeny: 4 1 0

Paznen 5. BeposiTHOCTB M 4acTOTA CIIy4aiiHOTO COOBITHSA

5.1. | Cryuaunvii onvim u cuyyainoe 0,5 0 0 uchi.ru
cobvimue. resh.edu.ru
5.2. | Beposmnocmo u yacmoma 0,5 0 0 uchi.ru
coovimusl. resh.edu.ru
5.3. | Ponw MAN0BEPOSMHBIX 1 0 0 uchi.ru
U  Npakmuyecku  OO0CMOBEPHBIX resh.edu.ru
cobvimuti 6 npupooe U 8
obwecmae.
5.4.| Monema u uepanvHas Kocmb 8 1 0 0 uchi.ru
meopuu 8epoSMHOCMell. resh.edu.ru
5.5. | llpaxmuueckas paboma 1 0 1 uchi.ru
«Yacmoma evinadenus opaa» resh.edu.ru
Hroro no pazgeny: 4 0 1
Paznen 6. O0001eHne, KOHTPOJIb
6.1. | [IpencraBneHue JaHHBIX. 1 0 0 uchi.ru
resh.edu.ru
6.2. | OnucarenpHas CTaTUCTUKA. 2 0 0 uchi.ru
resh.edu.ru
6.3. | BepositHOCTB CIIy4aliHOTO 2 1 0 uchi.ru
COOBITHSI. resh.edu.ru
Uroro no pazgeny: 5 1 0
OBIIEE KOJIMYECTBO YACOB IIO 34 3 5

[TPO'PAMME

8 KITACC BEPOATHOCTDb U CTATUCTHUKA
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Ne | HaumeHoBaHue pa3aesioB U TeM | KosinyecTtBo yacos JJIeKTPOHHBbIE
1/ | IPOrpamMMsblI (uudposrie)
BCEro KOHTPO | HPAKTHY | o5hazopaTebHbIE
JbHbIE | ecKHe pecypebt
padoThl | padoTHI

Pa3nea 1. IloBTopenue Kypca 7 kiacca

1.1 | [IpencraBneHue JaHHBIX. 0,5 0 0 uchi.ru
resh.edu.ru

1.2 | OnucaTtenpHast CTaTUCTHUKA. 0,5 0 0 uchi.ru
resh.edu.ru

1.3 | CnyuaitHas ”3BMEHYHUBOCTb. 0,5 0 0 uchi.ru
resh.edu.ru

1.4 | Cpennue uncinoBoro Habopa. 0,5 0 0 uchi.ru
resh.edu.ru

1.5 | Ciyuaiinble coObITHS. 0,5 0 0 uchi.ru
resh.edu.ru

1.6 | BepoATHOCTH U 4acTOTBHI. 0,5 0 0 uchi.ru
resh.edu.ru

1.7 | Knmaccuueckue Moaend TEOPUH 1 0 0 uchi.ru

BEPOSATHOCTEM: MOHETa U resh.edu.ru
urpaiabHasi KOCTh
Hroro no pazgeny 4 0 0

Pa3zgea 2. OnucareabHas cTaTHCTHKA. PaccenBanmne TaHHBIX

2.1 | OTknoHEeHHUS. 1 0 0 uchi.ru
resh.edu.ru
2.2 | Aucnepcus uucnosoco nabopa. 1 0 0 uchi.ru
resh.edu.ru
2.3 | Cmanoapmnoe OMKIOHeHUe 1 0 0 uchi.ru
4uCcn08020 Habopa. resh.edu.ru
2.4 | Jluacpammul pacceusarnusi 1 1 0 uchi.ru
resh.edu.ru
Hroro no paszneny 4 1 0
Pa3nea 3. MuoxecTBa
3.1 | MHOkeCTBO, ITOJIMHOKECTBO. 1 0 0 uchi.ru
resh.edu.ru
3.2 | Onepauuu HaJx MHOXKECTBAMU: 1 0 0 uchi.ru
00BbeIMHEHHE, TepeceueHue, resh.edu.ru

JIOIIOJIHEHUE.



https://uchi.ru/
https://resh.edu.ru/
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https://uchi.ru/
https://resh.edu.ru/

3.3 | CBoiicTBa omieparui HaJ 1 0 0 uchi.ru
MHO>KECTBaMHU: resh.edu.ru
MePEMECTUTENBHOE,

COUYETATEIBHOE,
pacnpeaenuTeNbHOe, BKIOYSHHUS.

3.4 | I'paduueckoe MpeACTaBICHUE 1 0 0 uchi.ru
MHOKECTB. resh.edu.ru

Uroro no pazgeny: 4 0 0

Pa3znen 4. BeposiTHOCTD CJIy4ailHOT0 COOBITHS

4.1 | DnemeHTapHBIC COOBITHS. 0,5 0 0 uchi.ru

resh.edu.ru

4.2 | CnyuaiiHbie COOBITHSL. 0,5 0 0 uchi.ru

resh.edu.ru

4.3 | braronpusiTCTBYIOIINE 1 0 0 uchi.ru
AIIEMEHTApHBIE COOBITHSI. resh.edu.ru

4.4 | BeposITHOCTH COOBITHIA. 1 0 0 uchi.ru

resh.edu.ru

4.5 |OnpITbl ¢ PaBHOBO3MO>KHBIMHU 1 0 0 uchi.ru
AJIEMEHTAPHBIMU COOBITUSMHU. resh.edu.ru

4.6 | CnyuaiiHblil BBIOOD. 1 0 0 uchi.ru

resh.edu.ru

4.7 | llpaktuyeckas padora «OmbITH ¢ 1 0 1 uchi.ru
PaBHOBO3MOKHBIMH resh.edu.ru
AIIEMEHTAPHBIMU COOBITUSIMI

Hroro no pasueny: 6 0 1

Paspnen S. Beenenne B reopuio rpagos

5.1 | Hepeso. 1 0 0 uchi.ru

resh.edu.ru

5.2 | Ceoticmesa Oepesa. 1 0 0 uchi.ru
EOUHCMEEHHOCHb nymu, resh.edu.ru
cyuwjecmeogamue sucsauyeu
BEPUIUHDBL, C853b MEHCOY UUCTOM
8epulUl U YUCIoM pébep.

5.3 | IIpasuno ymHodceHus. 2 0 0 uchi.ru

resh.edu.ru

Uroro no pazgeny: 4 0 0

Pazgea 6. Ciyuaiinbie cOObITUSA
6.1 | IIlpomueononoscnoe coovimue. 0,5 0 0 uchi.ru

resh.edu.ru



https://uchi.ru/
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https://uchi.ru/
https://resh.edu.ru/

6.2 | Auacpamma Sunepa. 0,5 0 0 uchi.ru
resh.edu.ru
6.3 | Obveounenue u  nepeceuenue 1 0 0 uchi.ru
cobbImuil. resh.edu.ru
6.4 | Hecosmecmuule coObimusi. 1 0 0 uchi.ru
resh.edu.ru
6.5 | Dopmyna CROJICEHUS. 1 0 0 uchi.ru
8epOsIMHOCMElL. resh.edu.ru
6.6 | IIpasuno VMHOMNCEHUS] 1 0 0 uchi.ru
8epOSIMHOCMEl. resh.edu.ru
6.7 | Ycenosuas sepossmuocme. 0,5 0 0 uchi.ru
resh.edu.ru
6.8 | Hezasucumovie cobbimus. 0,5 0 0 uchi.ru
resh.edu.ru
6.9 | Ilpeocmaenenue CY4atiHo2o 2 1 0 uchi.ru
9KCnepumMeHma 8 suoe oepesd. resh.edu.ru
Hroro no pazgeny: 8 1 0
Pazgen 7. O0001menue, KOHTPOJIb
7.1 | IlpencraBieHue 1aHHBIX. 0,5 0 0 uchi.ru
resh.edu.ru
7.2 | OnucarenabHasl CTaTUCTHKA. 0,5 0 0 uchi.ru
resh.edu.ru
7.3 | I'padmr. 0,5 0 0 uchi.ru
resh.edu.ru
7.4 | BeposTHOCTb ciyyaiinoro | 0,5 0 0 uchi.ru
COOBITHSI. resh.edu.ru
7.5 | DneMeHThl KOMOMHATOPHKHU. 2 1 0 uchi.ru
resh.edu.ru
Wroro no pazueny: 4 1 0
OBIIEE KOJIMYECTBO YACOB TIO 34 3 1
[TPOTPAMME
9 KJIACC BEPOSITHOCTDb U CTATUCTHUKA
Ne | HaumenoBanue pa3nenoB u teM | Kosinyecrso yacos JJIeKTPOHHBIE
1/ | NporpaMmbl (uudposrbie)
BCEro KOHTPO | NPAKTHY | oGha30paTebHbIe
JbHBbIE | eCKHe pecypeb
padoTsI | padoThI
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Pazgea 1. IloBTopenue kypca 8 kiacca

1.1. | IIpencraBieHue TaHHBIX. 1 0 0 uchi.ru
resh.edu.ru
1.2. | OnucarenpHasi CTAaTUCTHKA. 1 0 0 uchi.ru
resh.edu.ru
1.3. | Onepauuu Hag COOBITHSIMU 1 0 0 uchi.ru
resh.edu.ru
1.4. | HezaBucuMocTb coObITHIT 1 0 0 uchi.ru
resh.edu.ru
Hroro no pazgeny: 4 0 0
Pa3zgea 2. JjieMeHTbl KOMOMHATOPUKH
2.1. | KomOunaTopHoe MIPaBUIIO 0,5 0 0 uchi.ru
YMHOKEHHUS. resh.edu.ru
2.2. | [lepecTaHOBKHU. 1 0 0 uchi.ru
resh.edu.ru
2.3. | dakTopuai. 1 0 0 uchi.ru
resh.edu.ru
2.4. | CoueraHus U YUCIIO COUETAHUI. 1 0 0 uchi.ru
resh.edu.ru
2.5. | Tpeyeonvruxk Ilackans. 0,5 0 0 uchi.ru
resh.edu.ru
2.6. | IIpakTnueckas pabota 1 0 1 uchi.ru
«Bpluucienne BepoOSATHOCTEN C resh.edu.ru
HCIOJIb30BaHUEM
KOMOMHATOPHBIX byHKIMIA
ANEKTPOHHBIX TAOIUID»
Hroro no pasueny: 4 0 1
Pa3nes 3. 'eomeTpuyeckasi BepOATHOCTD
3.1. | I'eomempuueckas eeposimuocme. 2 0 0 uchi.ru
resh.edu.ru
3.2. | Cnyuauinviti  6bl00p mMouKu U3 2 1 0 uchi.ru
Queypvl  Ha  naockocmu, U3 resh.edu.ru
ompe3sKa, uz 0yau OKpPY’CHOCMU
Hroro no pasgeny: 4 1 0
Pa3nea 4. UcnibiTanus bepuym
4.1. | UcneiTanue. 1 0 0 uchi.ru

resh.edu.ru
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4.2. | Ycnex u Heyaya. 1 0 uchi.ru
resh.edu.ru
4.3.| Cepusi HCHOBITAaHWA JO TEPBOTO 1 0 uchi.ru
ycrexa. resh.edu.ru
4.4. | Uctibitanus bepnymm. 1 0 uchi.ru
resh.edu.ru
4.5. | BeposTHOCTH COOBITHII B cepuu 1 0 uchi.ru
ucnbITaHui bepHym resh.edu.ru
4.6. | [IpakTudeckas 1 0 uchi.ru
pabora«Hcnbitanust bepuymm» resh.edu.ru
Uroro no pazgeny: 6 0
Paznen 5. Cnyyaiinasi BeJinunmHa
5.1. | Cnyuaiinas BEJIMYMHA u 1 0 uchi.ru
pacrpeieieHue BepOSTHOCTEH. resh.edu.ru
5.2. | Maremarudeckoe OXUIaHUE U 1 0 uchi.ru
JUCIIEPCUsl CIIy4aiiHOM BEJIMYMHBI. resh.edu.ru
5.3. | [Ipumepsr MaTeMaTU4eCcKOro 1 0 uchi.ru
OXKUJIaHUS KaK TEOPETUYECKOTO resh.edu.ru
CPeIHETO 3HAYCHUS BEITUYHHEI.
5.4. |llonatue o 3akoHe OOJBIINX 1 0 uchi.ru
qucel. resh.edu.ru
5.5. | Usmepenue  BeposATHOCTEH  C 1 0 uchi.ru
MOMOIIIBIO YaCTOT. resh.edu.ru
5.6. | [Ipumenenue 3akoHa OOJIBLIMX 1 1 uchi.ru
qucen resh.edu.ru
Hroro no pazgeny: 6 1
Pa3nes 6. O6001eHe, KOHTPOJIb
6.1. | IIpencraBieHne naHHBIX. 2 0 uchi.ru
resh.edu.ru
6.2. | OnucarenpHas CTaTUCTUKA. 2 0 uchi.ru
resh.edu.ru
6.3. | BepositHOCTB CIIy4aliHOTO 2 0 uchi.ru
COOBITHSI. resh.edu.ru
6.4. | D1eMeHTHl KOMOMHATOPHKH. 2 0 uchi.ru
resh.edu.ru
6.5. | CiyuaiiHble BEJINYUHBI )51 2 1 uchi.ru
pacnpeneneHus resh.edu.ru
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Hroro no pasueny: 10 1 0

OBIIEE KOJIMYECTBO YACOB IIO 34 3 2

I[TPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE

5 KTACC MATEMATUKA

Ne Tema ypoka KoimmuecTBo yacoB Bupasl, (opmbl

n/n KOHTPOJISA

BCero KOHTPO | IPaKTHY
JbHBIE | ecKHe
pador | pabdoThI
bl

1. Pa3nooOpa3HbIii MUp JIMHUMN. 1 0 0 YcTHBIN onpoc;
JInHMYM Ha TUIOCKOCTH.

2. Touka, ipsiMasi, OTPE30K, Jy4. 1 0 0 YcTHBIN onpoc;

3. JlomaHas. 1 0 0 VYcTHBIN onpoc;

4. N3Mepenue 1JIMHBI OTpE3Ka, 1 0 0 YcTHBIN onpoc;
METPUUYECKUE EAUHUILIBI
U3MEPEHUS IJINHBI.

5. Paccrosinue. CpaBHeHue 1 0 0 VYcTHBIN onpoc;
OTpe3KoB. JlyInHa oTpe3Ka.

Jnvuna nuauu. Jlomanas

6. OxpyxHoCcTh U Kpyr. Paguyc u 1 0 0 YeTHBIN 0Onpoc;
JaMeTp OKPYKHOCTH.

7. Ipakmuueckas paboma 1 0 1 [IpaxTueckas
«Ilocmpoenue y3opa us pabora;
OKPYIHCHOCMEL).

Pemenne 3agad Ha HaxXOoXAcHUE
panuyca " auameTpa
OKPYKHOCTH.

8. VYron. OOGo3HaueHue  YIJOB. 1 0 0 YeTHBIN 0O1poc;
CpaBHeHUE YIJIOB.

9. Buns! yrinos. buccekrpuca yria. 1 0 0 YeTHBIN 0O1poc;

10. | Yromn. [IpssmMo#, ocTpelii, TyIIol 1 1 0 0 VYeTHBIM onpoc;
Pa3BEPHYTHIN YIJIBL.

11. | U3mepenue yrnos. Iloctpoenue 1 0 0 VYerHbIonpoc;
YyIJIOB  3aJaHHOM  I'paayCHOMN
Mepbl C MOMOIIbIO
TPaHCIIOPTHPA.




12.

[TpakTrueckas pabora
«IToctpoenue yrios"

[IpakTnueckas
pabora;

13.

Conocmasnenue oecamuyHoul
cucmemsl  3anuUcCU  HUCer U
PUMCKOU HyMepayuu.
JlecaTrdHas cucTeMa CUHCIICHHS.
Psin HaTypaJIbHBIX YHCel.

YcrHbIN onpoc;

14.

JlecsaTHYHAs CHCTEMA CUHCIICHHUS.
Psin HaTypasnbHBIX Yncen.
Hatypanbnsiii psaa. Yucino 0.

VYeTHBIT 0npoc;

15.

HGCSITI/ILIHaH CHUCTCMa  3aIlMCH
YHUCCII.

YcTHbIN onpoc;

16.

HarypaneHblli psx yucen U ero
cBoiicTBa. CpaBHEHUE UnCeN

YcTHbIN onpoc;

17.

CpaBHenue umcen. J[BoiiHoe
HEPaBEHCTBO.

YcTHBIN onpoc;

18.

Koopnunarnas npsimMast.
N3o6pakenue HATYPaJbHBIX
qrce TOYKAMHU Ha

KOOPIMHATHOU IIPSIMOM

YcTHBIN onpoc;

19.

Oxpyrienue HaTypaJIbHBIX
yucen. Ilpukuaka U oueHka
pE3yJIbTaTOB BBIYUCIICHUH.

YcTHBIN onpoc;

20.

Kontponbaas pabdora Nel mo
teMe "HarypanpHble  uucna.
Jluauu. Yrael"

KonTponbHas padora;

21.

AHanu3 KOHTPOJBHON pPabOTHI
Nel. Apudmerndeckue necTBUs
C  HATypadbHBIMU  YHCIAMHU.
Cnoxenue u BBIYHTAHUE
HaTypanbHbIX 4yncen. CBolicTBa
HYJISI TIPU CII0’KEHUH.

YeTHBIN 0O1poc;

22.

HaXO)K,I[eHI/IC HCHU3BCCTHBIX
KOMIIOHCHTOB CJIOXKCHHUA n
BbBIYMTAHUA.

YeTHBIN 0Onpoc;

23.

[Tpukunka u OIlE€HKa
pe3yJIbTaToOB BBIYHCJICHUH.
Pemrenue TeKCTOBBIX 3a7ad.

VYeTHBIM onpoc;

24.

Apudmernueckue JeHcTBUA C
HaTypalbHBIMU YHCIaMHU.
YMHO)eHue HaTypaJIbHbBIX
yucen. CBoiicTBa Hyns Ipu

YceTHBIT 0npoc;




YMHOKEHUH, CBOMCTBA €IMHUILIBI
MIPU YMHOKEHHUH.

25.

Apudmerndeckue ACUCTBUSA C
HaTypaJIbHbIMU YUCJIAMH.
YMHO)XEHue u JieJieHne
HaTypaJIbHbIX YUCEI.

YcrHbIN onpoc;

26.

Haxoxnenne HEU3BECTHBIX
KOMIIOHEHTOB ~ yMHOXEHUSI U
JIEIEHU.

YcTHbIN onpoc;

27.

YMHOXEHHE u JelicHuE
HatypajabHbIX uucen. [Ipuxunka
i OLICHKA pe3yabTaTOB
BBIYMCIICHHI.

VYceTHBII onpoc;

28.

Pemrenne 3ana4 Ha yMHOXKEHHUE U
JICJICHUE HATypalbHBIX YHCEIL.
Pemrenue 3agad Ha IBUKCHUE.

VYceTHBII onpoc;

29.

Cremnenb c HaTypaJlbHbIM
nokazatenem. Kaapar u Kky0
yucna. Pemenne 3amauy Ha
JBHKCHHE.

YcTHBIN onpoc;

30.

ITopsinok NEeUCTBUHI npu
BBIYMCIIEHUAX 3HAUYCHHUH
BBIPAYKCHUH, coJepIKaIlMnX
crereHu. Pemienue 3amad  Ha
JIBIDKCHHE.

YcTHbIN onpoc;

31.

Kontponbuast pabora Ne2 1o
TEME: «[enicTBus c
HaTypaJIbHBIMU YHCIIAMID.

KonTponbHas padora;

32.

AHanu3 KOHTPOJBHON pPabOTHI
No2.  TlepemectutenbHoe U
COYETaTeNbHOE CBOIiCTBa
CJIOKCHUA U YMHOXKCHUS.

YeTHBIN 0Onpoc;

33.

AHanu3 KOHTPOJBHON pPabOTHI
No2. [IpeobpazoBanue
BBIPQKEHUII Ha OCHOBE CBOMCTB
JEWCTBUU.

YeTHBIN 0onpoc;

34.

Pacnpeodenumenvnoe  ceoticmeo
VMHONCEHUA.
[TpeobpazoBanus YHUCJIOBBIX
BBIPa)KCHU.

YceTHBIT 0npoc;

35.

BriHeceHue 00IEro MHOXKUTENA
3a CKOOKH.

YeTHBIN 0onpoc;




36.

[TpeobpazoBanue YUCIIOBBIX
BBIPAKCHUIN Ha OCHOBE
pacnpeoenumenbHo20  3aKOHA.
Pemenue 3anau.

YcTHBIN onpoc;

37.

3ajaun Ha YacTH, B YCIIOBHH
KOTOPBIX JlaeTcsd Macca BCeH
CMECH.

YcTHbIN onpoc;

38.

3ajayM Ha YacTH, B KOTOPBIX
YacTH B SIBHOM BUJIE€ HE YKa3aHBI.

VYeTHBIT 0npoc;

39.

Pa3nble 3anaun Ha yacTtu. 3agauun
Ha ypaBHUBaHUE.

VYceTHBII onpoc;

40.

Hcnonn3oBanue CBOMCTB
JNEUCTBUM TIPH  BBIYHCIICHUSX.
Bamaur HA 4YacTH M Ha
ypaBHUBaHHE.

VYceTHBII onpoc;

41.

Kontponbuast pabora Ne3 1o
teMe: «lcnonp30BaHNE CBOWCTB
JEUCTBUN IPU BBIYMCICHUSX.

KonTponbHas padora;

42.

AHanmM3 KOHTPOJBHOH pPabOTHI
No3. Jlenumenu uucaa.
Haubonvwuii obwuii oenrumens.
Pemienne 3agau Ha yactM M Ha
ypaBHUBAHHE.

YcTHbIN onpoc;

43.

Henumenu u Kpammuvie uucaa.
Haumenvuwee obwee xpamnoe.
[TpeobpazoBanue YUCJIOBBIX
BBIPaKCHUM.

VYceTHBII onpoc;

44.

Jlenumenu u kpamuvie uucia.
Pemenue 3amay.

VYceTHBIN onpoc;

45.

HpOCTI)IG 1 COCTaBHBIC YHCJIA.

VYeTHBIT onpoc;

46.

PaznoxxeHue cocTaBHOIO dYHCIIa
Ha IMPOCTBIC MHOXKUTCIIN.

YeTHBIN 0onpoc;

47.

JemnumocTh CYMMBI 51
npousBeeHus. Pemenne 3anay.

YeTHBIN 0onpoc;

48.

Ipusnak denumocmu Ha 2, na 3,
Ha 10. Jlenenre ¢ 0CTaTKOM.

YceTHBIT 0onpoc;

49.

Ilpusnaxu oenumocmu na 3 u Ha
9. JlemeHune ¢ OCTaTKOM IIpH
pelIeHnN 3a1au.

YcTHBIT 0onpoc;

50.

Pemrenne 3agady Ha JejIeHHE C

VYeTHBIN onpoc;




OCTaTKOM. [TpuszHaku
JACIIMMOCTH.

51.

Yucnoseie BeipakeHus. [lopsaox
JEHCTBUN B BBIPAKCHUSX.

YcrHbIN onpoc;

52.

Yucnoseie BeipakeHus. [lopsaox
JNENUCTBUN B BBIPAXXEHUSIX,
coJlepKalluX JEUCTBUS Pa3HbIX
CTYIICHEM.

YcTHbIN onpoc;

53.

Uucnoble BbIpaXEHUS; MOPSAIOK
nericrBuid. [lpocreimme 3agauun
Ha JBUYKEHUE. [IpaBuno
HAXOXKIEHUS BPEMEHH,
CKOPOCTH, PACCTOSIHHUSI.

YcrHbIN onpoc;

54.

YUucnoBble BBIPAKEHUS; TOPSIIOK
nericreuii. Pemnrenue 3amad  Ha
JIBH>)KEHUE 110 TEYEHUIO U IIPOTHUB
TCUCHUS.

VYceTHBII onpoc;

55.

Kontponbuast pabora Ne4 1o
Teme: «JleTMMOoCTh Yrcem».

KonTponbhas pabora;

56.

AHanu3 KOHTPOJIBHOM pPabOThI
Ne4, Kak enuHuIa Ha OOIHU
memutTcsa. HaxoxxaeHwme 1memoro
10 €r0 YacTH

VYeTHBII onpoc;

57.

OOBIKHOBEHHBIE Jpo0u.
[IpaBunbHbIE W HeENpaBUIbHBIC
poowu.

VYceTHBII onpoc;

58.

CooTHoluleHne ApoOu ¥ TOUYKH Ha
KOOPIMHATHOMN IIPSIMOIA.

YeTHBIN 0O1poc;

59.

OcHOBHOE  CBOWMCTBO  JIpOOH.
Ilpusedenue Opobeii Kk HOBOMY
3HAMeHamen.

YeTHBIN 0O1poc;

60.

OcHOBHOE  CBOHCTBO  JpoOwu.
Coxpawenue opobeii.

VYceTHBIN onpoc;

61.

OcHOBHOE  CBOKMCTBO  JpoOwu.
Pemienue 3agau.

VYceTHBIT onpoc;

62.

[IpuBenenue napoGei k obOmEMy
3HAMEHATEIIO.

VYeTHBIM onpoc;

63.

3akperyieHue MOHATHUS JApoOu.
[IpaBuibHbIE W HENpaBUIbHBIC
npobu.  OCHOBHOE  CBOWMCTBO
Ipoou.

VYeTHBIM onpoc;




64.

[IpuBenenue npobei k obOmEMy
3HAMCHATCJIIO U UX CpaBHeHI/Ie.

YcTHBIN onpoc;

65.

[IpaBuna cpaBHeHUs IpoOEH.

YcrHbIM onpoc;

66.

Paznuunple TpueMBbI CcpaBHEHUS
Ipo0ei.

VYeTHBII onpoc;

67.

Hatypanbuble uucna u apoOwu.
Cokpawerue opobell.

VYeTHBII onpoc;

68.

Hatypanbhuble uucna u apoOwu.
Pemienue 3amau. CpaBHeHHE
IpoOeit.

VYeTHBII onpoc;

69.

Pemenue 3amauy, CBsI3aHHBIX C
YIOPSA0YCHHUEM, CpaBHEHUEM
Tpo0ei.

YcTHbIN onpoc;

70.

3akperienue  teM:  «/lpoOwu.
CpaBaenue npobei."

VYceTHBIT onpoc;

71.

Kontponbaast pabora Ne5S 1o
teme:  «/Ipobu.  CpaBHeHue
po0ein.

KonTponbhas padora;

72.

AHamM3 KOHTPOJBHOH pPabOThI
No5. CrnoxxeHue U BBIYUTAHUE
npobeii c OJIMHAKOBBIMHU
3HaAMEHATEIISIMHU.

YcTHBIN onpoc;

73.

CrnoxeHue M BbIYUTaHHE JIpoOEit
C pa3HBIMH 3HAMEHATEIISIMU.

YeTHBIN 0onpoc;

74.

Pemenne 3amay Ha CIOXEHHE U
BBIYUTAHUE JAPOOEI.

YeTHBIN 0O1poc;

75.

CrnoxeHne U BEIYUTaHUE APOOei.
3aia4i Ha COBMECTHYIO paboTy

YeTHBIN 0onpoc;

76.

Crno>xeHue U BbIUMTaHUE ApOOEH.
Pemenue 3agay.

YeTHBIN 0O1poc;

71.

CMerianHble 1po0H.
[IpencraBnenue HENpaBUIBHOMN
IpoOu B BUJI€ CMELIAaHHOM.

YeTHBIN 0O1poc;

78.

CwmemanHubie ApoOu.
[IpencraBnenue cMemaHHOM
IpoOu B BHJI€ HEMPABUILHOM.

VYeTHBIM onpoc;

79.

CrnoxxeHue CMeEIIaHHBIX JpoOeit.
Pemenune 3amau Ha clokeHue
CMEIlIaHHBIX ApoOeH.

VYeTHBIM onpoc;




80.

Brruutanue cMemaHHbIX IpoOei.
Pemrenue 3amad Ha ciloXXeHHE U
BBIYMTaHUE CMEIIAaHHBIX APOOCH.

YcTHBIN onpoc;

81.

CnoxeHnue H BBIYUTAHUE
OOBIKHOBEHHBIX TIpoOeH.
Cwmemannast apoOb. Pemenune
3a7a4 Ha CJIOKEHHE U BBIYUTAHHE
CMEILIaHHBIX APOOEH.

VYeTHBII onpoc;

82.

YMHOKEHHE OOBIKHOBEHHBIX
IpoOeit.

YcrTHbIN onpoc;

83.

VYMHOKEHNE Ipobu Ha
HATypaJIbHOE YUCIIO.

YcTHbIN onpoc;

&4.

YMHO)XEHue CMEIIaHHBIX
IpoOei.

YcTHbIN onpoc;

85.

Pemenne 3amay, nmpuBOAAIIMX K
YMHOKEHUIO JPOOei.

YcTHBIN onpoc;

86.

[Ipumenenue CBOIICTB
YMHOXKEHUS Uil  YIPOILECHUS
BBIYHMCIICHUI.

YcTHBIN onpoc;

87.

Bsanmuo-o0patHbie po0u.
Jlenenue OOBIKHOBEHHBIX
IpoOei.

VYceTHBIT onpoc;

88.

Jlenenre OOBIKHOBEHHOW IpoOH
Ha HATypaJIbHOE YHCJIO W YHCIIa
Ha JpoOb.

YcTHbIN onpoc;

89.

JleneHnue cMelaHHbIX ApoOei.

VYceTHBIN onpoc;

90.

Bcee ciydau JIETICHUS
OOBIKHOBEHHBIX APOOEii.

YeTHBIN 0Onpoc;

91.

Pemenne 3amad, nmpuBOAALIUX K
JIEJICHUIO JpoOeit.

YeTHBIN 0O1poc;

92.

Haxoxnenue apobu oT yucina u
YHCIIa 1Mo ero Jpoowu.

YeTHBIN 0Onpoc;

93.

Haxooicoenue wacmu uyenoco na
OCHO8e hopmanbHo2o npasua.
Pemenue 3amauy Ha JEHUCTBUS C
TPOOSMH.

YeTHBIN 0onpoc;

94.

Haxooicoenue yenoco no eco
yacmu Ha OCHo8e (POPMANIbHO2O
npasua.

Pemrenne 3amady Ha JNEUCTBUS C

YceTHBIT 0npoc;




TPOOSMH.

95.

Pewenue 3a0au na naxoxcoenue
yacmu yeno2o U yeio2o no e2o
yacmu.

Pemrenue 3amay Ha JOEUCTBUS C
JPOOSIMHU.

VYeTHBII 0npoc;

96.

Pewenue 3adau na naxoorcoenue
yacmu yenoz2o u yenoeo no e2o
yacmu.

Pemenne 3agay Ha JEMCTBUSA C
TPOOSMH.

YcTHbIN onpoc;

97.

OcHoBHbBIE 3a7aud Ha JpoOwu.
3a7aun Ha COBMECTHYIO padoTy.

VYeTHBII onpoc;

98.

OcHoBHBIE 3a7aydl Ha JIpoOwu.
3anaun Ha COBMECTHOE
JIBIOKCHHE.

VYceTHBII onpoc;

99.

OcHOBHBIE 3a7ja4yll Ha JPOOH.
CrapunHbIe 337a4d Ha Ipoou.

YcTHBIN onpoc;

100.

OcHOBHBIE 3a7a4yd Ha ApoOH.
Breraucnenne 3Ha4YCHUS
YHCJIOBBIX BBIPAYKEHHUI,
coJiepKaIux Jpoou.

YcTHbIN onpoc;

101.

OcHOBHBIE 337a49H Ha IPOOH.

YcTHBIN onpoc;

102.

[Ipumenenue OykB A 3amucu
MaTeMaTHUYECKUX BBIPAXKEHUN U
MPEIIOKEHU .

VYeTHBIT onpoc;

103.

KontponsHast pabora Ne6 mo
Teme: «JleficTBUs ¢ IpoOsIMm».

KonTtponbHas padora;

104.

AHanmu3 KOHTpPOJBHOH pPabOThI
Neé6. MHOTroyrojabHUKH.
JluaroHaJlu ~ MHOTOYTOJIbHUKOB.
[lepumeTp MHOTOYTOJTBHHKA.

YeTHBIN 0O1poc;

105.

MHOroyrojasHUKH.
YeThIpEXYyTroJIbHUK,
[IPSAMOYTOJIbHUK, KBaJApAar.

YeTHBIN 0onpoc;

106.

[IpakTuueckas pabota
«IlocTpoenue mpsiMOyTroJbHHUKA C
3alaHHBIMHU CTOpOHaMH Ha
HEJIMHOBAHHOW Oymarey.

[IpakTrueckas
pabora;

107.

TpeyronbHUKM ¥ HUX BUIBL
CaoiicTBa PaBHOOEIPEHHOTO

VYeTHBIM onpoc;




TPEYroJbHUKA.

108.

TpeyronbHuk. Pemenue 3agay.

VYeTHBII 0npoc;

109.

[Ipsamoyronsuuk. KBaapar.

YcTHbIN onpoc;

110.

IIepumerp
MPSMOYTOJIbHUKA. CaoiicTBa
JuaroHajiel IpsiMOyroJIbHUKA.

VYeTHBII 0npoc;

111.

Pasnvie pueypor. Pemenue 3anau
Ha MHCHOJB30BaHUE MPU3HAKOB
paBeHCTBa GUryp.

YcrHbIN onpoc;

112.

[momans MPSAMOYTOJIbHUKA.
Eaununs miomay.

VYeTHBII 0npoc;

113.

ITmomane u MIEPUMETP
MPSIMOYTOJIbHHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX us3
MPSIMOYTOJIbHUKOB, eIMHALIBI
n3Mmepenus romany. [lepumerp
MHOT'OYTOJIbHUKA

VYceTHBII onpoc;

114.

Kak 3amuchIBaAlOT ¥ YHTAIOT
JeCATUIHBIE Ipo0u.

YcTHBIN onpoc;

115.

Paznoxenue JECITUIHBIX
npo0elt o pas3psiiam.

YcTHBIN onpoc;

116.

N300pakenue JIECATUYHBIX
npobeit TOYKaAMU Ha
KOOPAMHATHOU IIPSIMOA.

YeTHBIN 0onpoc;

117.

[lepeBoa 0OBIKHOBEHHBIX ApoOeit
B BUJE  JECATUYHBIX WU
JECSITUUHBIX B BUJIE
OOBIKHOBEHHBIX.

VYeTHBIT onpoc;

118.

JlecaTuuneble npoou nu
METpHUUECKasi CUCTEMA MEP.

VYceTHBIN onpoc;

119.

CpaBHeHue JECATUYHBIX
poOeii.

VYceTHBIN onpoc;

120.

CpaBHeHHE U YHOPSJOYMBAHUE
JECATUYHBIX IPOOEH.

VYeTHBIM onpoc;

121.

Ipasuno OKpY2ieHUs.
oecamuunbix Opoobeil.
Nzobpaxenue JIECATUYHBIX
npobeit TOYKAMH Ha
KOOPJIMHATHON IIPSIMOIA.

VYeTHBIM onpoc;




122.

Oxpyenenue u npuxuoxa npu
peutenuu 3a0au.
CpaBHEHHE IECATHYHBIX IPOOCH.

YcTHBIN onpoc;

123.

CpaBHEHHE JECATUYHBIX IpoOeEi.
Oxpyanenue 0ecaAmuyHbIX
opobeli.

VYeTHBII onpoc;

124.

Kontponbaas pabora Ne7 1o
teme:  «JlecaTuunbie  ApoOH.
MHOTOyTroJIbHUKI

KonTponbhas pabora;

125.

AHanu3 KOHTPOJBHOW padoThI
No7. IIpaBuio CIIOKEHUSA
JECATUYHBIX IPOOCH.

VYceTHBII onpoc;

126.

Crno>keHHue TeCITHYHBIX IPOOeH.

YcTHBIN onpoc;

127.

[IpaBuno BBIYNTAHUS
JECSITUUHBIX APOOEH.

VYceTHBII onpoc;

128.

Brrunrtanue JIECATHYHBIX
Tpo0ei.

VYceTHBII onpoc;

129.

Pemenne IIPUMEPOB Ha
CIIOKEHHE u BBIYUTAHHE
JECATUYHBIX IPOOCH.

VYeTHBII onpoc;

130.

Pemenue 3amay Ha cinoxeHue U
BBIYUTAHUE JCCITHYHBIX IPOOCH.

YcTHBIN onpoc;

131.

YMHOXEHHE NeCATUYHON ApoOu
Ha 10, 100, 1000...

YeTHBIN 0onpoc;

132.

Jlenenue necsITUYHOM poOu Ha
10, 100, 1000...

YeTHBIN 0O1poc;

133.

YMHOXKEHHE JIECATUYHBIX
npobei, 3aMEHUB Hx
OOBIKHOBEHHBIMHU JAPOOSIMHU.

YeTHBIN 0onpoc;

134.

[IpaBuno YMHOXEHUS
JECATUYHBIX npobeit
«CTOJIOUKOM)).

VYeTHBIT onpoc;

135.

Pemenue 3agay Ha yMHOMKEHHE
JECSITUUHBIX APOOEH.

YeTHBIN 0onpoc;

136.

Bossenenue B CTEIEHb
JECSITUUHBIX APOOEH.

VYceTHBIT 0npoc;

137.

Pemienne 3amay Ha yMHOXKEHHE
JeCATUYHBIX npo0eit.
Bossenenune B CTEIEHb

VYeTHBIM onpoc;




JECATUYHBIX APOOEH.

138.

Jlenenue necsSiTUYHOM IpoOM Ha
HaTypaJbHOE YUCIIO.

VYeTHBII 0npoc;

139.

JleneHue Ha JECATUYHYIO APOOB.

VYeTHBII onpoc;

140.

Pemenue 3amau Ha geneHue
JECATUYHBIX IPOOCH.

YcTHbIN onpoc;

141.

Pemenne 3amau Ha [eneHue

JeCATUIHBIX npo0eit.
Haxoxnenue 3HAYCHUH
BBIPAKCHUM.

YcrHbIN onpoc;

142.

[Ipukugka W OLEHKAa  MOpH
JICJICHUH JICCATUYHBIX IPOOEH.

YcTHbIN onpoc;

143.

Pemenune 3agau Ha JeneHue
necsTUUHbIX npobeit. [Ipuknaka
U OUEHKa IIpu  JCIICHUU
JECATUIHBIX IPOOCH.

YcTHBIN onpoc;

144.

HGHGHI/IC «YTOJIKOM», KOTOpPOC
HHUKOT'Ja HC 3aKOHYUTCA.

YcTHbIN onpoc;

145.

Pemenne 3aga4y Ha yMHOKEHHE U
JeTICHHE AECATUIHBIX IPOOCH.

YcTHBIN onpoc;

146.

Bce neiicTBusi ¢ JECATUYHBIMH
JPOOSIMHU.

YcTHbIN onpoc;

147.

Paznuynble 3amaHus Ha  Bce
HeﬁCTBH?[ C JNCCATUYHBIMU
IpoOsMU.

YeTHBIN 0o1poc;

148.

Paznuuurie 3aJ1a9n Ha
nemkeHne. OCHOBHEBIE 3a1aYd Ha
npobu

VYeTHBIT onpoc;

149.

JencTBus C JECATUYHBIMU
npoOsimu. PemieHne TEKCTOBBIX
3ama4,  CoJEepXKalIuxX  ApoOH.
OcHOBHBIE 3371241 HA IpOOHU

YeTHBIN 0O1poc;

150.

[ToBTOpEeHHME W3YyYEHHOTO  TIO
Teme «JIeHCcTBUS ¢ AeCITUYHBIMU
JIpOOSIMUY.

YeTHBIN 0onpoc;

151.

Kontponbuast pabora Ne§ 1o
TEME: «JlericTBus C
JECATUYHBIMH IPOOSIMI).

KonTponbhas pabora;

152.

AHanu3 KOHTPOJBHOM pPaldoThI

VYeTHBIN onpoc;




Neg. Bce NEUCTBUA C

NECATUYHBIMU TPOOSIMHL.
3nakomcmeo c
2eomempuiecKumu menamu.
Mmuozoepannuku.

153.

Mnozoepannuku. H3zobpasxicenue
MHO202PAHHUKOB. Mooenu
npocmpancmeennvix men. Bce
NeHCTBUSL € JIECATUYHBIMU
JIPOOSIMHU.

VYeTHBII onpoc;

154.

l'eomempuueckue mena u ux
uzobpasicenue. Pemenue
MPAKTUYECKHUX 3a]a4.

YcrHbIN onpoc;

155.

Ipsamoyeonvhuiii
napannenenuned, kyo. Pewenue
3a0ay Ha Haxoocoenue

usmepeHull napainenenuneoa.
Bce peiictBUS ¢ OeCITUYHBIMUA
JIPOOSMH.

VYceTHBIT onpoc;

156.

Paseepmru napannenenuneoa u
Kyba.  PemeHue  TEKCTOBBIX
3a/1a4, CoJIepKaIIux ApooH.

VYceTHBIT onpoc;

157.

Ipaxmuueckas paboma
«Pazeépmka kyba». Pemenune
TEKCTOBBIX 3aJa4, COJIEpKalluX
poowu.

IIpakTrueckas
pabora;

158.

Obvem NPAMOY20/IbHO20
napannenenuneoaq. Eounuywv
obvema. PeleHne TEKCTOBBIX
3a/1a4, CoJIepKaIux ApooHu.

YeTHBIN 0Onpoc;

159.

O6vém  Kyba, npAMOYy2071bHO20
napannenenuneoaq. OcHoBHBIE
3aJjauu Ha Jpoou.

YeTHBIN 0O1poc;

160.

Pewenue 3a0au na eviuucienue
00bEM KYOa, NpAMOY201bHO20
napannenenunedoa. OCHOBHBIC
3aJauu Ha Jpoou.

VYceTHBIN onpoc;

l161.

JleiictBUsT ¢ HaTypaJbHBIMHU
YUCJIAMH.

VYeTHBIM onpoc;

162.

Jomm. Hpobu. OcHoOBHOE
CBOWCTBO Apo0u.

VYeTHBIM onpoc;

163.

Hrorosas KOHTPOJbHAs
pabotaNe9 o TemMe

KonTponbHas pabora;




«IToBTOpEeHne Marepuaia Kypca
5 xiaccay.

164. | AHaJIM3 UTOTOBOM KOHTPOJIBHOM 1 0 0 YcrHbIN onpoc;
pabotel. Crio’keHUE ¥ BBIYUTAHHE
OOBIKHOBEHHBIX APOOCH.

165. | YMHOXeHUE u JIeTIeHUe 1 0 0 VYcrHbIl onpoc;
OOBIKHOBEHHBIX JPOOCH

166. | IloBTOpeHrEe  HU3Yy4YEHHOI'O IO 1 0 0 VYcTHBIN onpoc;
TeMe «OOBIKHOBEHHBIE JPOOH».
«[elictBust ¢ OOBIKHOBEHHBIMHU
TPOOSIMI

167. | IloBTOpeHHE  HM3YyYEHHOTO IO 1 0 0 VYcTHBIN onpoc;
Teme «JlecaTuuHble  IpoOw»,
«JleWicTBUsL € JICCATUYHBIMH

TPOOSIMI

168. | Pemennie  3amau mo  TeMme 1 0 0 VYcrHbIl onpoc;
«JeictBUsL ¢ JCCATUYHBIMHU
TPOOSIMID

169. | Pemienne 3amay Ha JIBHIKEHUE. 1 0 0 YcTHbIN onpoc;

Pemenue 3agau Ha ypaBHUBaHUE

170. | [loBTOpEeHHE OCHOBHBIX MOHATHI 1 0 0 YcTHBIN onpoc;
U METOAOB Kypca 5 Kiacca,
000011eHE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB 110 170 9 4
I[TPOT'PAMME

YYEBHO-METOJJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI LI YYHEHUKA

5 KJIACC

Hopodees I'.B., [llapeirun N.®., CyBoposa C.b. u apyrue, Maremaruka, 5 knacc,
Axnmonepsoe obmectBo "UznarensctBo "[Ipocsemnienue";

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Marematrka. MeToanueckue peKoMeHAaluu. 5 Kilacc: mocodue A yuureneid oomeoOpa3oBar.
yupexnenuit / C.b. CyBoposa, JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pociosa. — M.:
IIpocsemenue, 2013.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
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KOHTPOJIBHOU3MEPUTEJ/IBHBIE MATEPUAJIbI

KontpoabHas padoTa no maremaTuke 3a
1 moaryroaue 5 kiaace

1. Ha cxoapko ymncio 4265 MeHblie yncia
15104?
a)na 11 161
10 849

6) na 10 839
r)Ha 10 939

B) Ha

2. Ha xakoM pHCYyHKE NpaBUIBHO N300paKEHBI
Touku P (9) m A(5)?
A

P A
N e 2 e
01 01
P A
OF REREYE ERETEN N ey
n 1 n1

3. Beibepute BepHOE paBEHCTBO:
a) 8235:27=35; 6) 8235:27=305; B)
8235 :27=3005; r) npyroit

4. YKaxXuTe BEpHOE PaBEHCTBO.
a)2*=8; 6)2*=6; B 2*=32; 1
2% = 16.

5. VI3 naHHBIX YTIIOB BRHIOEPUTE OCTPHIH YTOMI U

HU3MECPBTEC €TO.

a) 8)

9 8
6. CpaBHHTE YuCIa — U —
20 15

7. BoIpazuTe npuOIMKEHHO B KMJIOMETpax
4754m

8. Halimute 3HaueHue BeipaxeHus: 78 « 29 +
6573: 313 — 408

9. Anp00M ISt pUCOBaHUS TOPOXKE KapaHaamra
B 10 pa3, a BMecTe oHH cToAT 275 pyo.
CKOIIBKO CTOUT KapaHaai?

10.13 ABYX MyHKTOB OZHOBPEMEHHO
HaBCTpevy ApyT APYTY BBIEXAIH JBA
aBTOMOOMIIS, CKOPOCTH KOTOPBIX 60 kM/4 1 80
kM/4. Yepes 3 4 orn BeTpeTminck. KakoBo
paccTOsIHUE MEXY ITYHKTaMu?

Konudukarop 3/1eMeHTOB COJep:KaHUA U
TPe0OBAHNH K YPOBHIO NOATOTOBKH
00y4aroIMUXCH ISl IPOBeeHUsI UTOr0OBOM

AMATHOCTHUYECKOW KOHTPOJIbHOI PadoThI 10O

MaTeMaTHKe B 5 KJiacce.

Bunx KOHTpOJISL: aAMUHUCTPATUBHBIN.

[lepeueHb 3J1eMEHTOB PEIMETHOTO COACPKAHUS,
MIPOBEPSIEMBIX HA KOHTPOJILHOH padoTe 3a 1
MOJIyroAue.
Ne Kon xontpospyeMoro | JjieMeHTBI COTeP:KAHK
/o | JjaeMeHTa
L3 | 112 Apudmernueckue aen
HATypaJIbHBIMH YHCIIa
2 6.1.1 HN300paskeHue Yucen To
KOOPAMHATHOW NPSIMOM,
4 1.1.3 CreneHb ¢ HaTYpaJIbHBI]
5 7.1.2 VYromn. Ipsmoit yroi. Og
BeprtukanbHble U CMEX}
BuccekTpuca yrna u ee
6 1.2.1 OOBIKHOBEHHAS IPOOB,
Jpoou. CpaBHEHHUE JIPO
7 1.5.1 Enmuaute m3MepeHus 1j
00BeMa, Macchl, BpeMeH
8 1.1.2 ApudmeTrieckue Jeic
quciaMu. (OPSIOK JeH
9 33.1 Pemrenne TeKCTOBBIX 3a)
crioco0oM. (3a1a4a Ha g
10 33.1 Pernenne TeKCTOBBIX 3a)
crnocoOoM. (3a/1a4a Ha
Kputepun onenuBanusi paéorbl
Boinosinenue 3axanui OT1meTka
4-6 3agaHui «3»
7-8 3amanuii «4»
9-10 3amanuit «S»
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Hrorosas
KOHTPOJIbHAs
padora mo
MaTeMaTHKeS KJjace

1 Haueptute
KOOPJIMHATHYO
IPSIMYIO C
eIMHUYIHBIM
OTPE3KOM, PaBHBIM
10 kneTkam.

OTMeThTE HA HEU
2
quciio 1 =
2 CpaBHuTE yucha:
1
-u0,5.
3
3 Brruucnure:
2
)28 — —
21

13 10
(55+85);
6)2-3,7+5, 83
4 Haiinure

HEHU3BCCTHOC YHNCJIIO:

tx=06
5B 3puTenbHOM 3aiie

2
T2 BCeX MecT OBLIH

CBOOOTHBIMU.
CKOJBKO BCETO MECT
B 3aJjie, €CIIH
CBOOOIHEIMHU OBIIIH
60 mect?

6CyMMa IByX yucen

paBHa 432, nepBoe

Koxuduxarop 3;71eMeHTOB coiep:KaHUsl U TPEOOBAHUI K YPOBHIO

noAroToBKH Oﬁy‘lalOIIII/IXCﬂ AJIS IPOBEACHUS HTOrOBOM

JUATHOCTHYECKOH KOHTpOJ’ILHOﬁ p360TBI o MaTeMaTHKe B 5

KJ1acce.

BI/II[ KOHTPOJIA: aHMHHHCTpaTHBHBIﬁ.

IlepeueHp 371EMEHTOB NIPEAMETHOTO COAEPKAHUS, IPOBEPAEMBIX Ha

UTOTOBOM KOHTPOJILHOM paboTe.

Kon xonTposiupyemoro
JJIeMeHTa

DJIeMeHTBI ColepPKAHNS

6.1.1

W300pakeHue Yncen ToYKamMu Ha
KOOPJMHATHOW IPSIMOIL.

1.2.1

1.2.6

OObIKHOBEHHAS IPO0Ob, OCHOBHOE CBOWCTBO
npodu. CpaBHeHHE IpOOEii.
[pencrasnenue necATHYHON IPOOH B BUIC
OOBIKHOBEHHOH JIpOOH 1 OOBIKHOBEHHOH B
BUJIE IECITUYHOM.

3a)

1.2.2

AputmeTnaeckue TeHCTBHS C
OOBIKHOBEHHBIMH APOOSMHU.

36)

1.2.5

ApupmeTrdeckue IUCTBHSA C ICCATUYHBIMU
JPOOSIML.

4a),
6)

YpaBHEHHUE C 0JJHON IEPEMEHHON, KOPEHD
YpaBHEHHS.

3.3.1

123

Pemenne TeKCTOBBIX 3a1a4
apu(pMEeTHIECKIM CITIOCOO0M.
Haxox/eHue 4acTy Leoro 1 HeIoro Mo ero
YaCTH.

3.3.1

Pemenne TeKCTOBBIX 3a1a4
apudMeTndecKuM crocoOoM. (3a1a4ya Ha
ypaBHHUBaHUE).

331

PelweHune TeKCcToBbIX 33434
apuomeTMyecknm cnocobom. (3agava Ha
OBUMXKEHNE).

Kpurtepuu onennBanusi padorbl

Ecnu 3ananue coep:xut myHKTHI @), 0) U T.J., TO KaX/bli ITyHKT CUUTAETCS

KaK OTJACJIbHOC 3aJaHUC.

BbinojiHenue 3agaHuii OTMeTKa

4-5 3amanui «3»

6-7 3amanuit «4»

8-9 3agannii «S5»




0oJIbIIIE BTOPOTO HA
18. Haiigure 3t1A
YHClIa.

7 OT AByX nmpuUcTaHen
OJIHOBPEMEHHO
OTHPABUINUCH
HABCTpEUy Apyr
JIpyTy JBa KaTtepa C
OJIMHAKOBOM
CcOOCTBEHHOM
CKOpOCThIO 42,5
km/4. CKOpocTh
TEUCHUS PEKH 2,5
KM/4. Yepes CKOIBbKO
4acOB OHU
BCTPETATCS, €CIU
paccTOsTHUE MEKITY
MPUCTAHSMU PABHO

306 xm?
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